





Pabouas npoepamma

y4eOHOT0 TMpeaMeTa
«MaremMmaTtuka

5 knace

MNOACHUTEJIBHAS 3AIINCKA

HpI/IOpI/ITCTHbIMI/I oeIaMun O6y‘leHI/I${ MaTeMaTHKe B 5 Kjlacce SIBISIOTCS:
IpOAOJIKCHUEC (1)0pMI/IpOBaHI/I${ OCHOBHBIX MAaTEMATUYECKUX IOHSITHHU (‘II/ICHO, BCIIMYHHA, I'COMCTpPpUYCCKAA (I)I/Irypa), O6€CHC‘II/IBaIOHlHX MNMPpEEMCTBCHHOCTb U
HNCPCICKTUBHOCTb MATEMATHUYCCKOI'O O6pa30BaHI/I${ O6y‘IaIOH_[I/IXC$I;
Pa3BUTHUC UHTCIUICKTYAJIbHBIX U TBOPYCECKUX CIIOCOOHOCTEH o6yqaronmxc;1, MMO3HABaTEIbHOM AKTUBHOCTH, HCCICA0BATCIbCKUX YMCHHﬁ, HHTEpECa K U3YYCHUIO
MaTCMaTHUKU,
OABCACHUC 06yqa}oumxc;1 Ha JOCTYITHOM I HUX YPOBHC K OCO3HAHUTO B3aNMOCBA3HU MATCMATHUKHU U OKPYKAOIICTO MHPA;
(bOpMHpOBaHHe (bYHKI_IHOHaHBHOfI MaTeMaTU4eCKOM rpaMOTHOCTH: YMCHHUS PpaACIIO3HABATL MATCMATUYCCKHC OOBEKTHI B PCAIBHBIX KHU3HCHHBIX CUTYyalUAX,
MPUMCHATH OCBOCHHBIC YMCHUSA IS pCIICHUA ITPAKTUKO-OPUCHTHPOBAHHBIX 3a/1a4, UHTCPIPCTUPOBATL MOJIYYCHHBIC PC3YJIbTAThI U OLICHUBATL UX HA COOTBCTCTBUC
HpaKTquCKOﬁ CUTYyalluu.



OCHOBHBIE TMHUU COJICPKAHMS Kypca MaTeMaTUKU — apupMeTHdecKas U reOMeTprudecKas, KOTOpPbIe Pa3BUBAIOTCA MapaluIeIbHO, KaXkK/1as B COOTBETCTBUU C
COOCTBEHHOM JIOTUKOM, OJTHAKO, HE HE3aBUCUMO OJ[HA OT JPYTrOM, a B TECHOM KOHTAaKTe M B3aUMOJCHCTBUH. Takxke B Kypce MaTeMaTHKH PO UCXOAUT 3HAKOMCTBO
C 2JIEMEHTAMHU alNreOpbl U ONUCATENIbHON CTaTUCTUKU.

N3yuenne apuMeTH4eckoro MaTepuaia HauMmHAETCSl CO CUCTEMATU3AIMH U Pa3BUTHS 3HAHUIN O HATYpaJIbHbBIX YHCIIaX, OJYYSHHBIX HA YPOBHE HAYAJILHOTO
obmiero oOpazoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHWE BBIYMCIMTEIBHON TEXHUKH M (DOPMUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUI COUYETAETCS C PA3BUTHEM
BBIYMCIUTEIBHON KyIbTYPBhl, B YACTHOCTH C O0YyYEHHEM MPOCTEUIINM MPUEMAM MPUKUIKNA U OLEHKU PE3y/IbTaTOB BbIUMCICHUN. M3yueHue HaTypalbHBIX YUCEI
IIPOJIOJIKAETCS B 5 Kilacce 3HAKOMCTBOM C HaYaJIbHBIMU MOHATUSAMU TEOPUH JEIUMOCTH.

Hauano u3y4yenus: OOBIKHOBEHHBIX M JIECATUYHBIX JAPOOE OTHECEHO K 5 Kiaccy. JTO MEPBBIA ATall B OCBOCHUU JIPOOEH, KOTia MPOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMM HJI€IMHU, MOHATUAMU TeMbl. [Ipr 3TOM paccMoTpeHne 0ObIKHOBEHHBIX IpOo0€il B OJIHOM 00BbEME MPEALIECTBYET U3YUEHHUIO IECATUUHBIX Jpo0OeH, YTo
11e1€ec000pa3HO C TOUKU 3PEHUSI JJOTMKHU HU3JI0KEHUS YHUCIOBOM JIMHUM, KOTJa IpaBuila IEHCTBUMN C JECATUUYHBIMHU JPOOSIMU MOKHO 00OOCHOBAThH YK€ U3BECTHBIMU
QITOPUTMAMH BBINIOJHEHUS! JEHCTBUI € OOBIKHOBEHHBIMHU JApOOSAMU. 3HAKOMCTBO C JECSATHUUHBIMM JApPOOSMHU PACHIMPUT BO3MOXKHOCTH JUISI NMOHUMAHHUS
00yyaroUMMuUCs MPUKIaJHOTO TPUMEHEHNs HOBOH 3alyCcu MPU U3yYEHUU JPYTUX IPEIMETOB U MPU MPAaKTUYECKOM MCHoab30BaHuU. K 6 Kilaccy OTHECEH BTOpOii
9Tall B HW3YYEHUHM JpoOei, TIJe MNPOMCXOJIUT COBEPIICHCTBOBAHWE HABBIKOB CpPAaBHEHHS M IpeoOpa3oBaHMs JpoOeil, OCBOCHHE HOBBIX BBIYMCIUTEN bHBIX
QITOPUTMOB, OTTAYMBAHUE TEXHUKH BBIYMCIIEHHI, B TOM UHWCJ€ 3HAYEHHUH BBIpaKE€HUH, COJepKalluX U OObIKHOBEHHbBIE, U JECATUYHBIE JIPOOH, YCTaHOBJICHUE
CBsI3eM MeX Iy HUMH, paCCMOTpEeHHE MPUEMOB pellieHus 3aa4d Ha ApoOu. B Hadaze 6 kiacca MpOUCXOAUT 3HAKOMCTBO C TIOHATHEM POLEHTA.

Oco0eHHOCThIO U3YUEHUS MOJIOKUTEIBHBIX U OTPULIATEIbHBIX YHUCEN SIBJISETCS TO, YTO OHU TaKXK€ MOTYT pacCMaTpUBAThHCS B HECKOJIBKO 3TarnoB. B 6 kiacce
B Havasie u3ydeHus tTeMbl «[losoxxurenbHble U OTpUIIATENbHBIE YUCHIa» BhIenseTcsa noarema «lLlensle uncia», B paMkax KOTOPOM 3HAKOMCTBO C OTPUIATEIbHBIMU
quCclIaMU U JCUCTBHUSIMH C MOJIOKHUTEIBHBIMA U OTPULIATEIbHBIMU YHCIAMHU MPOUCXOIUT HA OCHOBE COJIEP’KATEIbHOIO MOAX0a. JTO MO3BOJSET Ha JOCTYITHOM
YPOBHE MO3HAKOMUTh OOYYAIOUIMXCS NPAKTUYECKH CO BCEMH OCHOBHBIMU MOHATUSIMM TEMBI, B TOM YHCJIE€ U C MpaBWJIaMH 3HAKOB IPU BBINOJHEHUU
apupmeTHyecKuX AeicTBUM. V3yueHne pallnoHaIbHBIX YACEN HA 3TOM HE 3aKOHYMTCS, a Oy/IeT MPOI0JDKEHO B Kypce anreOpsl 7 Kiacca.

ITpu 0O6ydeHnn pemIeHnIo TEKCTOBBIX 3a/ad B 5—6 Kjlaccax UCHOJb3YIOTCS apudMeTrueckue npuémsl pemeHus. [Ipu oTpaboTke BEIUMCINTEIBHBIX HaBBIKOB
B 5-6 Kiaccax paccMaTpUBAIOTCsS TEKCTOBBIE 3aJaudl CIEAYIOIIMX BUAOB: 33[aud Ha JBWKEHUE, HAa 4acTH, Ha MOKYIKH, HA pabOTy U MPOU3BOAUTEIBHOCTh, Ha
IPOLEHThI, HA OTHOWIEHUA U mponopuuu. OOyyaromuecss 3HAKOMSTCA ¢ NpuUEéMaMM pelleHUs 3a1ad MepedopoM BO3MOXKHBIX BapHAaHTOB, ydaTcs paboTaTh ¢
uHopMalnuen, NpeIcTaBIeHHON B (popMe TaOIUL MU TUarpaMM.

B nporpamme yueGHOro kypca «MartemaTtuka» NpeayCMOTPeHO (OPMHUPOBAHUE MPOIEIEBTHUECKUX alreOpandyeckux MpeacraBieHuid. bykBa kak cUMBOI
HEKOTOPOTO YHCla B 3aBUCUMOCTH OT MAaT€MaTHYECKOro KOHTEKCTa BBOJAUTCS MOCTENEHHO. BykBeHHas CHMBOJIMKA IIMPOKO HCIOJIB3YETCAIPEXKIE BCEro JUls
3aIMCH OOLUX YTBEPAKAECHUHN U ITPEUI0KEHHUH, (POpMYI1, B YACTHOCTH JUIsl BEIUMCIIEHUS] T€OMETPUYECKUX BEJIMUUH, B KAUECTBE «3aMECTUTENSD YHUCIIA.

B mporpamme yuebHOro kypca «MaremaTuka» IpeACTaBie€HA HarjsjHas TE€OMETpHs, HaNpaBieHHAs Ha pa3BUTHE OOpPA3HOIO MBIIIJICHNUS,
IIPOCTPAHCTBEHHOTO BOOOpaXEHUS, M300pa3sUTEIbHbIX YMEHHMH. OTO BaXHbBIM 3Tam B HM3YyYEHUH TE€OMETPUH, KOTOPBIA OCYIIECTBISIETCS Ha HarjsaHO-
IIPAaKTUYECKOM YPOBHE, OIMPAeTCsl Ha HarJiiAHO-00pa3HOe MbllUIeHHe oOyuaromuxcs. bosbmias posib OTBOAMTCS NPAKTUYECKOM JESATEIbHOCTH, OIIBITY,
HKCIIEPUMEHTY, MoJenupoBaHuio. OOydaromuecs: 3HAKOMATCS C TIEOMETPUYECKUMH (UrypamMu Ha IUIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEHUIIMMHU
KOH(UrypauusMy, ydarcs U300paxarb UX Ha HEIMHOBAHHOMW U KJeTyaToil Oymare, paccMaTpuBarOT X IpocTeliine cBoiicTBa. B npouecce u3ydyeHus: HariasaHoil
reOMETPUH 3HAHUS, NT0JTydeHHbIE 00YyJalOIUMHUCS Ha YPOBHE HAYaJIbHOTO 00IIEro 00pa3oBaHus, CHCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IUlaHy B 5—0 KjaccaX M3ydaeTcsi MHTETPUPOBAHHBIA mpeaMmer «MaTeMaTukay, KOTOPbIi BKIIOYaeT apu(MeTH4YecKuil martepuanl u
HarJsIHYI0 TEOMETPHIO, a TAaKXKe MPOMEIeBTUUYECKUE CBEICHNUS U3 aIreOpbl, 3JIEMEHTHI JIOTUKU M Havala OMHUCATeIbHOW CTaTUCTUKH.

Ha u3yuenue yuebHOro kypca «Matemaruka» otBoautcst 340 yacoB: B 5 kimacce — 170 yacoB (5 yacoB B Henento), B 6 kinacce — 170 gacoB (5 yacoB B
HEJIEIIO).

COJEPKAHUE OBYYEHUA



5 KJIACC

HarypajibHble Yucjia ¥ HYJIb

Harypanbnoe uncino. Psan marypansasix gucen. Yucno 0. M300pakeHne HaTypadbHBIX YHCET TOYKaMU Ha KOOPAMHATHOH (YMCIIOBO) IPSIMOA.

[To3unmonHas cucrema cuucienus. PuMckas Hymepaius Kak mpuMep HEeMO3UIUOHHON CUCTEMBI

cunciieHus. JlecaTuunas cucreMa CuUuCcIeHUsI.

CpaBHeHME HaTYpaJIbHBIX YHUCEI, CPABHEHNE HATYypaJIbHBIX uncen ¢ HylnéM. CriocoObl cpaBHeHUs. OKpyrieHue HaTypalbHbIX YUCE.

CrnoxeHue HATypalbHBIX YHCEJ, CBOMCTBO HYJS NpHU CIOKEHUU. BhlumTanue Kak JeHCTBHUE, OOpAaTHOE CIIOXKEHUIO0. YMHOKEHHE HaTypalbHBIX HYHCE,
CBOMCTBA HYJISI U €IUHUIIBI TP YMHOXKEHUHU. [[enenne kak aeicTBue, oopaTHoe yMHOKEHHIO. KOMIIOHEHTHI IeHCTBUM, CBSI3h Mexk Iy HUMU. [IpoBepka pesynbTaTa
apudmernyeckoro nedctBus. [lepeMecTUTeNTbHOE M COYETATEIIPHOE CBOMCTBA (3aKOHBI) CIIOXKEHUS W YMHOXEHUS, PacHpeeTUTENIbHOE CBOWCTBO (3aKOH)
YMHOXEHUSI.

Hcnonb3oBanue OykB 1uist 0003HauU€HUsI HEM3BECTHOTO KOMIIOHEHTA U 3alMCU CBOWCTB apuU(METHUUECKUX EHCTBUH.

Jenurenu u KpaTHbIE YKCIIa, pa3iokeHne Ha MHOkUTeNU. [IpocTeie u coctaBHbie uncia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octatkoMm.

Crernenp ¢ HATYpaJIbHBIM MMOKa3aTeIeM. 3alliCh YMCIa B BUJE CYMMBI Pa3psIHBIX ClaraeMbix.

UucnoBoe BbIpakeHUE. BbluncieHne 3HAYEHWU YHUCIOBBIX BBIPAKEHHWM, MOPAIOK BBINOJHEHUS JeWCTBUM. Mcnosb30BaHWEe TpU  BBIYUCICHUAX
MEPEMECTUTEIHHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CIIOKEHHSI U YMHOKEHUS, PaclpeIeIUTeIbHOTO CBOMCTBA YMHOKEHUS.

Apoou

[IpencraBnenue o ApoOW Kak crocoOe 3amucu dacTu BeduduHbl. OObIKHOBEHHBIE npoOu. [lpaBunbHBIE M HempaBWiIbHBIE apoOH. CmermaHHas ApPoOb,
MPEACTABICHUE CMEIIaHHOW IpoOU B BUEC HETPABUILHOW JPOOW M BBIJCICHHE 11E€JI0M YaCcTH YKCIlia U3 HEMPaBWIbHOU Apoou. M3o0pakenne apodeit ToukaMu Ha
gucioBor npsMoi. OcHOBHOE cBOMCTBO nipodu. Cokpamienue apooeit. [IpuBenenne npodu k HOBOMy 3HaMeHarteln0. CpaBHEHUE APOOECH.

CrnosxeHue ¥ BBIYUTaHUE JpoOel. YMHOXKEHHUE U JefieHue 1po0el, B3auMHO oOpaTHble Ipoou. HaxoxaeHue yacTu 1eoro u 1eyioro 1Mo ero 4acTH.

Jlecstuynas 3amuch npoOeid. IlpencraBieHune aecATUYHOW IpoOM B BUIE OOBIKHOBEHHOU. M300paxkeHue ACCATHYHBIX ApoOel TOYKaAMU Ha YMCIOBOU
npsiMoii. CpaBHEHHE JIECATUYHBIX APOOECH.

Apudmernueckue AEUCTBUS C IECATUUHBIME Apo0siMu. OKpyriieHue AeCATUYHBIX IpoOeii.

Penrenne TeKcTOBBIX 32124

Pemenune TekcToBbIX 3amad apudmeTHueckuM crnocoOom. Pemenue normyeckux 3anad. Pemenue 3amau mepeGOpoM BCeX BO3MOXKHBIX BapUAHTOB.
Wcnosib30BaHue mpu perieHny 3a1a4d Tabaul] U CXeM.

Pemenne 3amau, coaepiKalux 3aBUCUMOCTH, CBA3BIBAIOLIME BEIMYMHBI: CKOPOCTb, BpPEMs, PAacCTOSIHUE, LIE€HA, KOJIMYECTBO, CTOMMOCTb. EIUHUIIBI
U3MEpEeHUs: Macchl, 00bEMa, IIEHBI, PACCTOSIHUS, BpEMEHH, CKOPOCTU. CBSA3b MEXKY €AMHUIIAMU U3MEPEHHSI KaKI0W BEJIUYHHBI.

Pemenne oCHOBHBIX 3a/1a4 Ha JIPOOH.

[IpencraBienne qaHHBIX B BUE TAONHUII, CTOJIOYATHIX JHArPaAMM.

Harasignas reomerpus

Harnsgasie npencraBienust o purypax Ha MIOCKOCTH: TOYKA, MpsAMas, OTPE30K, Jyd, Yo, JOMaHasi, MHOTOYIOJIbHUK, OKPY>KHOCTb, Kpyr. Yroi. [Ipsmoii,
OCTPBIH, TYIION U Pa3BEPHYTHIN YIJIbI.

JlnvHa oTpeska, METpUUYECKHE €IMHULIBI JUIUHBI. J[TMHa JOMaHOH, IEPUMETP MHOTOYTOJIbHUKA. VI3MepeHne 1 MoCTPOeHHE YIJIOB € MOMOILbIO TPaH CIIOPTUPA.

Harnsgasie npencraBieHus o GUrypax Ha MiIOoCKOCTH: MHOTOYTOJIBbHUK, MPSIMOYTOJIBHUK, KBApaT, TPEYTOJIbHHUK, O PABEHCTBE (DUTYD.



N3o006paxkenue ¢uryp, B ToM uucie Ha kierdaroir Oymare. [loctpoeHne koHGUrypanuuid U3 yacteil mpsiMOil, OKPY>KHOCTH Ha HETMHOBAHHOM M KJIETYATON
Oymare. VMcnonp30BaHne CBOWCTB CTOPOH U YTJIOB IPSIMOYTOJIbHUKA, KBAJpaTa.

[Tnomane mpsAMOYroJbHUKA W MHOTOYTOJBHHMKOB, COCTABICHHBIX W3 MPSIMOYTOJBHUKOB, B TOM 4Hcie (UTYp, M300paXEHHBIX Ha KJIET4aTol Oymare.
EnunHunb! uamepeHus miouiaiu.

Harnsnnele npencraBiieHuss O MPOCTPAHCTBEHHBIX (Urypax: HpsIMOYTOJIbHBIN Mapajuienenunesn, Ky0, MHororpaHHuku. M3o0paxeHue mnpocTellInx
MHOTOTpaHHUKOB. Pa3BépTku Kyba u napamienenunena. Co3aanue Mojieneil MHOTOIpaHHUKOB (U3 Oymaru, poBOJIOKH, IIJIACTUIIMHA U JJPYTUX MATEPHAJIOB).

OO0BEM IPsIMOYToJIbHOTO Napajuienenunena, kyoa. Enununel namepenus oobéma.

5 K1ACC

Ne | Tema Kon- | KoHTp.pab. MpakT.pab. harta
BO
yac
Pasgenl
HaTtypanbHble uncna
1 LecATnyHaa cmctema cuncneHms 1 01.09.22
2 [JecATnyHana cmctema cHnCneHms 1 02.09.22
3 PAag HaTypanbHbIX Yncen 1 03.09.22
4 HaTtypanbHbiit pag 1 05.09.22
5 Yncno 0 1 06.09.22
6 HaTypanbHble yncna Ha 1 07.09.22
KOOPAMHATHOMN NPAMOW
7 HaTypanbHble yncna Ha 1 08.09.22
KOOPAMHATHOMN NPAMON
8 CpaBHeHue, OKpyrneHme 1 09.09.22

HaTypasbHbIX YNCEN

9 CpaBHeHMe, OKpyrneHme 1 10.09.22




HaTypasbHbIX Yncen

10

ApudmeTnyeckume aencTemA c
HaTypasibHbIMW YNCAAMM

12.09.22

11

ApudmeTnyeckume aencTemA c
HaTypasibHbIMW YNCAAMM

13.09.22

12

CBOICTBA HY/1A MPU CAOKEHUN U
YMHOXEHWU, CBOMCTBA €4ANHMLLbI MPU
YMHOXeHUU

15.09.22

13

CBOICTBA HY/IA NPU CIOKEHUN U
YMHOXEHWN, CBOMCTBA €4ANHMLLbI NPU
YMHOXEHUN

16.09.22

14

MepemecTuUTENbHOE M COYETaTe/IbHOE
CBOICTBA C/IOXKEHME N YMHOMXKEHME,
pacnpegenutenbHoe CBOWCTBA
YMHOMeHue

19.09.22

15

I'IepemeCTMTeanoe M coveTaTesibHOE
CBOWCTBA C/IOXKEHME U YMHOX€EHWne,
pacnpeanenntTesibHoe CBOWCTBA
YMHOXeHUe

20.09.22

16

I'IepemeCTMTeanoe M coveTaTesibHOE
CBOWCTBA C/IOXKEHME U YMHOX€EeHWne,
pacnpeanenntTesibHoe CBOWCTBA
YMHOXeHne

21.09.22

17

nepEMECTMTEIIbHOG M coveTaTesibHOE
CBOWCTBA C/IOXKEHME U YMHOX€EeHWne,
pacnpeaenntTesibHoe CBOWMCTBA
YMHOXeHne

22.09.22

18

nepEMECTMTEIIbHOG M coveTaTesibHOE
CBOWCTBA C/IOXKEHUE U YMHOXeHWne,
pacnpeaenntTesibHoe CBOMCTBA
YMHOXeHne

23.09.22

19

Jenvtenn n kpaTHble Yncna,
pa3noxeHne Yncna Ha MHOXUTENb

27.09.22

20

Jenvtenun n kpaTHble Yncna,
pPa3noxeHne Yncna Ha MHOXUTENb

28.09.22

21

Jenvtenun n kpaTHble Yncna,
pa3noxeHne Yncna Ha MHOXUTENb

29.09.22

22

LJeneHune c ocTaTKOM

30.09.22

23

LJeneHune c ocTaTKOM

3.10.22




24 | [leneHune c ocTaTKOM 1 4.10.22

25 MpocTble 1 cocTaBHble Yncna 1 5.10.22

26 | lNpocTble u cocTaBHble Yncna 1 6.10.22

27 Mpu3Haku geammoctn Ha 2,5,10,3,9. 1 7.10.22

28 Mpun3sHaku geammocTtun Ha 2,5,10,3,9. 1 10.10.22

29 MNpun3sHaku geammocTtun Ha 2,5,10,3,9. 1 11.10.22

30 MpunsHaku geanmmocTtun Ha 2,5,10,3,9. 1 12.10.22

31 | CteneHb C HaTypasbHbIMMK 1 14.10.22
nokasatensimm

32 | CteneHb C HaTypasibHbIMMK 1 17.09.22
nokasarensimm

33 | CreneHb C HaTypasbHbIMMK 1 18.09.22
nokasarensimm

34 | Yucnosble BblpaXKeHUA; NOPALOK 1 19.10.22
nencresmm

35 | Yucnosble BbipaXKeHUA; NOPALOK 1 20.10.22
nencresmm

36 | Yucnosble BblpaXKeHUA; NOPALOK 1 21.10.22
nencresmm

37 PeweHune TeKCTOBbIX 3a4a4 Ha Bce 1 24.10.22
apudmeTryecKkue gencTena, Ha
OBVXKEHMe U NOKYMKK

38 PeweHune TeKCTOBbIX 3a4a4 Ha Bce 1 25.10.22
apudmeTryecKkue gencTena, Ha
OBVXKEHMe U NOKYMKK

39 PeweHune TeKCTOBbIX 3a4a4 Ha Bce 1 26.10.22

apudmeTmyeckue gencTena, Ha
ABVXKEHWE U MOKYMKK




40 PelweHne TekcTOBbIX 33434 Ha BCe 1 27.10.22
apuomeTHMyeckmne AencTBuA, Ha
OBUXKEHME M NOKYMNKN
Pasgen 2 HarnagHasa reomeTpuA.
JIMHMM Ha NnOCKOCTH
41 | Touka, NpAMasA, OTPE3OK, y4 1 7.11.22
42 | Touka, NpAMasn, OTPE3O0K, y4 1 8.11.22
43 | lomaHan 1 9.11.22
44 | U3mepeHune ANNHbI OTPe3Ka, 1 10.11.22
METPUYECKME eaUHULbI U3MEPEHUNE
OJWVHbBI
45 | N3mepeHue ANnHbI OTPesKa, 1 11.11.22
MeTpUYEeCKne eamHULbI U3MepeHne
O/INHbI
46 | N3mepeHue AnHbI OTPe3Ka, 1 14.11.22
MeTpUYECKne eamHULbI U3MepeHne
O/INHbI
47 | OKPYXHOCTb U Kpyr 1 15.11.22
48 | OKpPYXHOCTb U Kpyr 1 16.11.22
49 | MpakTnyeckas pabota “MocTpoeHune 1 17.11.22
y30pa U3 oKpyKHocTen”
50 | Yron 1 18.11.22
51 | Npamon, ocTpbliii, Tynow u 1 21.11.22
pPa3BEPHYTbIN Yrbl
52 | NamepeHue yrnos 1 22.11.22
53 | NpakTtnyeckan paboTa “MocTpoeHune 1 23.11.22
yrnos”
Pasgen 3 06bIKHOBEHHbIE APOHU
54 | Opobb 1 25.11.22
55 | Opobb 1 28.11.22
56 | Apobb 1 29.11.22
57 | Opobb 1 30.11.22
58 | MNpaBuabHbie N HEMPaBU/IbHbIE Apobu | 1 1.12.22
59 | MNpaBuabHbie N HEMPaBU/IbHbIE Apobu | 1 2.11.22
60 | OcHOBHOE CBOWMCTBO ApO6MU 1 5.12.22
61 | OcHOBHOe CBOMCTBO Ap0o6MU 1 6.12.22
62 | OcHOBHOE CBOMCTBO Ap0o6MU 1 7.12.22




63 | CpaBHeHue apobu 1 8.12.22
64 | CpaBHeHWe apobu 1 9.12.22
65 | CpaBHeHue apobu 1 12.12.22
66 | CnoxeHue un BblYUTaHME 1 13.12.22
06bIKHOBEHHbIX Apobei
67 | CnhoxeHue u Bbl4UTaHNE 1 14.12.22
06bIKHOBEHHbIX Apobei
68 | CnoxeHue u Bbl4UTaHME 1 15.12.22
06bIKHOBEHHbIX Apobei
69 | CnoxeHue u Bbl4UTaHUE 1 16.12.22
06bIKHOBEHHbIX Apobel
70 | CnoxeHwne n BbluMUTaAHUE 1 19.12.22
06bIKHOBEHHbIX Apobel
71 CnoeHue v BblunUTaHue 1 20.12.22
06bIKHOBEHHbIX Apobei
72 | CmewaHHas gpobb 1 21.12.22
73 | CmewaHHas apobb 1 22.12.22
74 | CmelwaHHas apobb 1 23.12.22
75 | CmewaHHas gpobb 1 26.12.22
76 | CmewaHHas gpobb 1 27.12.22
77 | CmewaHHas gpobb 1 28.12.22
78 | YMHOXeHWe n geneHune 1 30.12.22
06bIKHOBEHHbIX Apobeit; B3aumo-
obpaTtHble Apobu
79 | YMHOXeHWe n geneHune 1 09.0123
06bIKHOBEHHbIX Apobeit; B3aumo-
obpaTtHble Apobu
80 | YMHOXeHMe n geneHune 1 10.01.23
0BbIKHOBEHHbIX Apobeit; B3aumo-
obpaTtHble Apobu
81 | YMHOXeHue n geneHune 1 10.01.23
0BbIKHOBEHHbIX Apobeit; B3aumo-
obpaTHble Apobu
82 | YMHOXeHMe n geneHune 1 11.01.23111
0BbIKHOBEHHbIX Apobeit; B3aumo-
obpaTHble Apobu
83 | YMHOXeHue n geneHune 1 1130123

0BbIKHOBEHHbIX Apobeit; B3aumo-

obpaTtHble Apobu




84 | YMHOXeHue n geneHune 1 16.01.23
06bIKHOBEHHbIX Apobeit; B3anmo-
obpaTHble apobu
85 | YMHOXeHue n geneHune 1 11n
0ObIKHOBEHHbIX Apobeit; B3anmo- 170
obpaTHble apobu 17.01.23
86 | YMHOXeHue n geneHune 1 18.01.23
0ObIKHOBEHHbIX Apobeit; B3anmo-
obpaTHble apobu
87 | YMHOXeHue 1 geneHne 1 19.01.23
06bIKHOBEHHbIX Apobeit; B3aumo-
obpaTHble Apobu
88 PeweHune TeKCToBbIX 3a4a4, 1 23.01.23
copepKalmx apobum
89 PeweHune TeKCToBbIX 3a4a4, 1 24.01.23
cogeprKalmx apobu
a0 PeweHune TeKCToBbIX 3a4a4, 1 26.01.2325.01.23
cogepKalmx apobu
91 PeweHune TeKCTOBbIX 3a4a4, 1 26.0ée
coaeprKalmx apobu 26.01.23
92 | OcHOBHble 3a4a4u Ha Apobu 1 27.01.23
93 | OcHOBHble 3a4a4u Ha Apobu 1 30.01.23
94 | OcHOBHble 3a4a4u Ha Apobu 1 31.01.23
95 | OcHOBHble 3a4a4u Ha Apobu 1 31
1.02
96 | NpumeHeHUe ByKB 4Ns 3aNncK 1 1.02
MATEMATUYECKMX BblIParKEHUI U
npeanoXKeHumn
97 | NpumeHeHUe ByKB AN 3anncK 1 3.02
MATEMATUYECKMX BblParKEHWUI U
npeanoXKeHumn
Pasgen 4 HarnagHasa reomeTpuA.
MHOroyronbHUKm
98 | MHOroyronbHuKK 1 04.02.23
99 | YbITbIPEXYrONbHUK, MPAMOYIONbHUK, 1 6.02.23
KBagpaT
100 | MpaKtuyeckas pabota “MNocTpoeHue 1 7.02.23




NPAMOYrosibHUKa € 3a4aHHbIMU
CTOPOHaMM Ha HEe/IMHOBAHHOM
6ymare”

101 | TpeyronbHUK 1 8.02.23
102 | Nnowaab v nepumeTp 1 9.02.23
NPAMOYroJibHUKA U
MHOTOYrOJIbHUKOB, COCTaB/IEHHbIX U3
NPAMOYTOJIbHMKA, e4NHULLA
n3mepeHue naowaam
103 | Nnowaab n nepumeTp 1 10.02.23
NPAMOYroJibHMKA U
MHOTOYrOJIbHUKOB, COCTaB/IEHHbIX U3
NPAMOYTOJIbHMKA, e4NHULLA
M3mMepeHue naowaam
104 | Nnowaab v nepumeTp 1 20.02.23
NPAMOYTrOJIbHUKA U
MHOTOYro/IbHUKOB, COCTAB/IEHHbIX U3
NPAMOYrO/IbHUKA, eanHNLA
n3mepeHue naowaam
105 | NepumeTp MHOroyrosbHUKa 1 21.02.23
106 | NepumeTp MHOroOyrosbHUKa 1 22.02.23
Pasgen 5 gecatuyHble apobu
107 | AecaTnyHan 3anuck gpobeit 1 27.02.23
108 | AecaTnyHan 3anuck gpobei 1 28.02.23
109 | AecaTnyHan 3anuck gpobeit 1 1..03.23
110 | CpaBHeHWe AecATUYHbIX Apobeit 1 2.03.23
111 | CpaBHeHWe AecATUYHbIX Apobeit 1 3.03.23
112 | CpaBHeHMe AeCATUYHbIX Apobeit 1 6.03.23
113 | AencTBUsA C AeCATUYHbBIMMK ApOobAMM 1 7.03.23
114 | AencTBUA C AECATUYHBIMM APOobBAMM 1 8.03.23
115 | AeincTBus c AecATUYHbIMM Apobamu 1 10.03.23
116 | OKpyrneHue gecaTU4HbIX Apoben 1 13.03.23
117 | OKpyrneHue gecaTUdHbIX Apoben 1 14.03.23
118 | OKpyrneHue gecaTUUHbIX Apoben 1 15.03.23
119 | PeweHune TEKCTOBbIX 3a4au, 1 17.03.23
coaeprralmx apobu
120 | PeweHne TEKCTOBbIX 334au, 1 20.03.23
coaeprralmx apobu
121 | PeweHne TEKCTOBbIX 334au, 1 21.03.23




coaepKawmx apobum

122 | PeweHune TEKCTOBbIX 3a4au, 1 22.03.23
coaepKawmx apobum

123 | PeweHune TEKCTOBLIX 3a4au, 1 23.03.23
coaepKawmx apobum

124 | PeweHune TEKCTOBbIX 3324, 1 30.0330.04.23
coaepKawmx apobum 30.04.23

125 | PeweHue TEKCTOBbIX 3324, 1 31.04.23
coaepKawmx apobum

126 | PeweHune TeKCTOBbIX 33424, 1 3.04.23
copepKalmx gpobum

127 | PeweHune TEKCTOBbIX 3324, 1 4.04.23
copepKalmx gpobum

128 | PeweHune TeKCTOBbIX 3324, 1 5.04.23
cogeprKalmx apobum

129 | OcHoBHbI€e 3a4a4M Ha ApPobU 1 6.04.23

130 | OcHOBHbI€e 3a4a4M Ha ApobK 1 77

7.04.23

131 | OcHOBHbI€e 3a4a4M Ha Apobu 1 10.04.23

132 | OcHOBHbI€e 3a4a4M Ha Apobu 1 11.04.23

133 | OcHOBHbI€E 3a4a4M Ha Apobu 1 12.04.23

134 | OcHOBHbIe 3a4a4M Ha Apobu 1 13.04.23

135 | OcHOBHbI€e 3a4a4M Ha Apobu 1 14.04.23

136 | OcHOBHbIE 3a4a4M Ha Apobu 1 17.04.23

137 | OcHOBHbI€e 3a4a4M Ha Apobu 1 10.04.23

138 | OcHOBHbI€E 3a4a4M Ha ApobU 1 19.04.23

139 | OcHOBHbIe 3a4a4M Ha ApobU 1 20.04.23

140 | OcHOBHbI€e 3a4a4M Ha Apobu 1 21.04.23

141 | OcHOBHbI€e 3a4a4M Ha Apobu 1 24.04.23
Paspen 6 HarnagHas reomeTpua. Tena
M GUrypbl 1 NPOCTpaHCTBE

142 | MHOroyronbHuKm 1 24

25.04.23

143 | N306parkeHne MHOroyro/ibHMKoOB 1 26.04.23

144 | Mogenu NpoOCTPaHCTBEHHbIX TeN 1 27.04.23

145 | NMpamoyronbHbIV Napannenenunes, 1 28.04.23
Ky6

146 | Pa3BépTku Kyba 1 napannenennnega | 1 32.05.23

147 | NMpaKTuyeckas paboTa “Pa3BépTKa 1 4.0534.u4




Kyb6a”
4.05.23

148 | O6BEM Kyba, NPAMOYroNbHOIO 1 5.05.23
napannenenunega

149 | O6BEM Kyba, NPSAMOYroNbHOMO 1 8.05.23
napannenenvnega
Paspen 7 nosTopeHune n 06ob6uieHmne

150 | NMoBTOpPEHME OCHOBHbIX MOHATUIA 1 1.05
Kypca 5 knacca, 0606LweHne 3HaHW 10.05.23

151 1

11.05.23

152 | MNoBTOpeHMe OCHOBHbIX MOHATUIA 1 12.05.23
Kypca 5 knacca, 0606LeHne 3HaHW

153 | MNoBTOpeHMEe OCHOBHbIX MOHATHIA 1 15.05.23
Kypca 5 knacca, 0606LeHne 3HaHW

154 | MoBTopeHME OCHOBHbIX MOHATUM 1 16.05.23
Kypca 5 knacca, 0606LeHne 3HaHW

155 | MoBTopeHME OCHOBHbIX MOHATUM 1 17.05
Kypca 5 knacca, 0606LeHne 3HaHWi

156 | MoBTOpEHME OCHOBHbIX MOHATUIM 1 22.05,23.05,24.05
Kypca 5 knacca, 0606LeHne 3HaHWi

157 | MoBTOpeHME OCHOBHbIX MOHATUM 1 26.05
Kypca 5 knacca, 0606LweHne 3HaHWi

158 | MoBTOpeEHME OCHOBHbIX MOHATUM 1 29.05
Kypca 5 knacca, 0606LweHne 3HaHWi

Pabouas npoepamma

y4eOHOro mpeaMeTa
«MareMaTuka



6 Kiacc

MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma coctaBiieHa Ha OCHOBE:
-(erepaIbHOr0 TOCYIaPCTBEHHOI'O CTAHIAPTa OCHOBHOI'O 00IIIEr0 00pa30BaHMsl, YTBEPKIACHHOM Mprka3oM MuHuUCTepcTBa 00pa3oBanus v Hayku P® ot 17.12.2010 Ne1897

- paboueii mporpamMmMsl 1o MateMatrke 6 xiacc kK yueOnuky H.S. Bunenkun, B.M.J)KoxoB u ap. (M. Muemo3una) (MockBa 2014 rom) u opueHTHpOBaHa Ha UCIOJIb30BAHUE
yueonuka H.S.Bunenkuna, B.M.2Koxosa, A.C.Uecnokora, C.H.11IBapioypna «Matematuka» (M.: Muaemo3una, 2015 r.). [IporpaMmma mojiHOCThIO OTpaskaeT 0a30BbIi YPOBEHb
MOJITOTOBKH IIKOJIBHUKOB, KOHKPETU3UPYET cofiep)KaHne TeM 00pa30BaTeNbHOI0 CTaHaapTa.

CornacHo ¢enepansHOMy 0a3UCHOMY yd4eOHOMY IUIaHy I 00mieo0pa3oBaTenbHbIX yupexaeHuil Poccuiickoit denepanuy Ha U3ydyeHHEe MaTeMaTHKHA HA CTYHNEHU OCHOBHOTO
ob1ero obpazoBanus (6 KJI1.) OTBOAUTCS 5 4acoB B Hezenmto, B rox 170 vacos. [Inanupyercs npoBeneHue 15 KOHTPOIbHBIX PabOT M BBOJHOT' O KOHTPOJIBHOTO TECTHPOBAHHS.

Ilnanupyemble pe3yJbTaThl H3yUYeHHs Kypca MaTeMaTHKa 6 KJjacca

Nzydenne maTeMaTuku B 6 Kilacce HaNpaBleHO HA JOCTIDKEHHE O0y4aIONIMMHCS JIMYHOCTHBIX, METAIIPEAMETHBIX (PeryIaTUBHBIX, TO3HABATENHFHBIX U KOMMYHHUKATHBHBIX) H
MIPEIMETHBIX Pe3yIbTATOB.

JIMUHOCTHBIE:
1. oTBercTBEHHOE OTHOIIEHHE K YIEHUIO, TOTOBHOCTh M CIIOCOOHOCTH O0YJAIOIINXCA K CAMOPA3BUTHIO U CAMOOOPa30BaHMIO HA OCHOBE MOTHBAIIMHU K OOYYEHHUIO U TIO3HAHUIO;
2. mnepBuyHas CHOPMUPOBAHHOCTh KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHWH M COTPYAHUYECTBE CO CBEPCTHUKAMH, CTAPIIMMHU M MIQANIMMH B 00pa3oBaTElbHOM,

y49e0HO-HICCIIeIOBATENBCKOM, TBOPUECKON U APYTHX BUAAX JACSTENFHOCTH;

3. yMeHHe ACHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIM B YCTHOH M HMHCBMEHHOHW PedH, MMOHMMATh CMBICI TIOCTaBJICHHON 3a[adH, BBICTPAUBATh apryMEHTALNIO, TIPHBOIUTH
MIPUMEPBI U KOHTP HPUMEPBI;

4. mepBOHaAYaIbHOE MPEACTABICHUE O MATEMATHIECKON HayKe KaK cpepe 4enoBeuecKon AesITeNbHOCTH, 00 Tanax e€ pa3BUTHS 3HAUUMOCTH AJIsI Pa3BUTHUS LIMBUIIN3ALIIH;
5. KpUTHYHOCTH MBILUICHUS, YMEHUE PACIIO3HABATH JIOTHUECKH HEKOPPEKTHBIE BBICKA3bIBAHUSI, OTJINYATh THIIOTE3Y OT (aKTa;

6. KpeaTMBHOCTbH MBILIICHUS, MHULIMATHBbI, HAXOAYUBOCTH, AaKTUBHOCTh P PELLICHUN apU(PMETHUECKHUX 3a/1aY;

7. yMeHHe KOHTPOJIMPOBAThH MPOLECC U PE3YIbTaT yueOHOH MaTeMaTHUECKOH esITENbHOCTH;

8. (¢opmupoBaHue CITOCOOHOCTH K SMOIIMOHAIIEHOMY BOCIIPHSTHIO MATEMAaTUYECKUX O0BEKTOB, 3a]1a4, pelleHu, pacCy X IeHH;
9.  nesasucumocmoy u KpumuuHoCMb MbIUTEHUS;
10 60715 u HACMOUHUBOCML 8 OOCIUICEHUU YeTU.

MetanpeaMeTHbIE:



Perynsmusnbie YY/I:

* CAMOCMOAMENbHO OOHAPYHCUBAMD U POPMYIUPOBAMD YUeOHYIO NpobNeMy, onpedensimb yenv Y/

* gbIOBUCAMD BEPCUU pelleHUs NPOOTeMbl, 0CO3HABAMYb (U UHIMEPNPEMUPOBAMb 8 ClyHae He0OX0OUMOCMU) KOHEUHbIl Pe3yibmam, bloupams cpeocmea 00CMUNCeHUs yeau U3 npeoodtCeHHbIX, d MAK’Ce UCKAMb
UxX Camocmosmenvbro,

* cocmasnsamo (UHOUBUOYATLHO UL 6 2pYNNe) NIAH peuleHust npooiembl (8bINOTHEHUsL NPOeKMA);

* pabomas no naiamy, ceepsams C80U 0eliCausl ¢ Yeublo U npu HeoOXO0OUMOCIU UCTPABGIAMb OUWUOKU CAMOCHOAMENLHO (8 MOM YUCIe U KOPPEKMUposams niam);

® B IMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATH CAMOCTOSTEIEHO BHIOPAHHBIC KPUTEPUH OIICHKH.
Tlosnasamenvhvie YV/I:

® POBOAUTH HAOIIOJACHUE U SKCIICPUMEHT IO/ PYKOBOJCTBOM YYHUTEIIST;

* OCYIIECTBIATH PACHIMPEHHBII TOUCK HHPOPMAIHH C HCIIOL30BaHUEM pecypcoB Onbrorek u MHTepHeTa;

* OCYIIECTBIATH BIOOP Hanbosee 3¢ (heKTUBHBIX CIIOCOOOB PEIICHHUS 3a/1a4 B 3aBHCUMOCTH OT KOHKPETHBIX YCIIOBHIA;
* aHAJIM3WUPOBATh, CPABHUBATH, KIIACCHPHUIIUPOBATH U 0000IMATh (DaKTHI U SBJICHUS,

* J1aBaTh ONMpPEICIICHUS TIOHSTHSM.

Kommynuxamuenvie YV/:

® CaMOCTOSITEEHO OPTaHU30BEIBAaThH yIeOHOE B3aWMOJIEHCTBHE B TPYIIE (ONPeeNsiTh O0IIHe IIeNH, T0TOBAPUBATHCS APYT C APYTOM H T. 11.);

* B JICKYCCHH YMETH BBIIBUHYTH apI'yMEHTHI M KOHTPapryMeHTHI;

* YUYUTHCS KPUTHIHO OTHOCUTHCSI K CBOEMY MHEHHIO, C IOCTOMHCTBOM MPU3HABATh OMIMOOYHOCTH CBOSTO MHEHHS ¥ KOPPEKTHUPOBATH €T0;

* TIOHMMAsl MTO3UIIMIO IPYroro, pa3inyarh B €r0 peur: MHEHHUE (TOUKY 3peHHs), JOKa3aTelbcTBO (apryMeHTHI), (JaKThl (THIIOTE3bl, aKCHOMEBI, TEOPHH).

IIpeamerHbIe:

NMpeameTHasn obnacrtb «Apudpmerunka

® BBINONHATH YCTHO apu(METHUECKHE NCHCTBHS: CIOKCHHE M BBIYUTAHHE JBY3HAYHBIX YHCET W JCCATHYHBIX JApoOeil ¢ IByMs 3HAKAMH, YMHOKCHHE OIHO3HAYHBIX YHCEll, apH(pMETHYCCKHE OMepalyd ¢
OOBIKHOBEHHBIMH APOOSMH C OZTHO3HAYHBIM 3HAMEHATEIIEM U YHUCIUTEIIEM;

* IEPEeXOIUTh OT ONHON (OPMBI 3aIUCH YHCEII K IPYToH, MPEICTaBIATh ACCATHYHYIO Ap0o0b B BHJE OOBIKHOBEHHOH U B MPOCTEHIINX CITy4asix OOBIKHOBEHHYIO B BUJIE JICCTUYHOM, NPOLICHTHI — B BUJIE JPOOH U
Ipo0b — B BHJIE IIPOLICHTOB,;

* BBINOJIHATH APUPMETHUECKHE JEHCTBUS C PALIMOHAILHBIMH YUCIIAMH, HAXOJUTh 3HAYCHHUSI YUCIIOBBIX BBIPAXKEHUH (LIEJIBIX U IPOOHBIX);

* OKPYIVIATH LIEJIbIE YKCIIa U AECATHYHbIE JPOOH, BBITIONHATh OLEHKY YHCIIOBBIX BHIPAXKEHHII;

* IOJIb30BATHCSI OCHOBHBIMH €IMHHULIAMH JUIHHBI, MAaCChl, BPEMEHH, CKOPOCTH, IUIOLIAaN, 00beMa; EPEeBOAUTh OIHU SMHULIBI U3MEPEHUS B APYTUE;

* periath TEKCTOBBIC 33/1a4M, B TOM YHCJIE CBSI3aHHBIE C OTHOIICHUSAMHU M C IIPONOPLIMOHAIBHOCTHIO BEJIMYUH, APOOSIMHU U IPOLEHTAMH.

Hcnonb3o0BaTh NPUOOPETEHHBIE 3HAHUS U YMEHHUS B IIPAKTUYECKOH JSSATEIBHOCTH M IOBCEHEBHOM XKU3HU I

® PEILICHUS HECIIOXKHBIX IIPAKTUYECKUX PACUETHBIX 3a/1a4, B TOM YHCIIE C HCIIOIb30BAHUEM IIPH HEOOXOJUMOCTH CIIPAaBOYHBIX MAaTEPHAIIOB, KAJIbKYJIATOPA;
* YCTHOM MPUKUAKU U OLICHKU pe3ysbTaTa BEIYMCICHUL;
* HHTEPIpPEeTalUK Pe3yNbTaTOB PEILeHHs 33/1a4 ¢ Y4€TOM OrPAaHUYCHHH, CBA3aHHBIX C PEaJbHBIMH CBOMCTBAMHU PACCMATPHUBAEMBIX IPOLIECCOB U SBJICHUH.

NMpeameTHas obnacrb «Anrebpa»

* IlepeBOmUTH YCIOBHUS 33/lauy HA MAaTEMaTHYECKHUIl A3bIK; UCIOJIb30BATh METOBI PAOOTHI C MATEMAaTHYECKUMH MOJIEIISIMHE;

* OCYILIECTBJIATH B BRIPKEHHAX M GOPMYJIax YHCIOBBIE MOJCTAHOBKU U BBIIOIHATH COOTBETCTBYIOIME BHIYUCICHHS;

* OIpeleNsTh KOOPAUHATHI TOYKU U M300paKaTh YHCIIa TOYKAMH HA KOOPIMHATHON MPSIMON;

* COCTaBJIATh OyKBEHHbIE BRIPDHKEHUS M GOPMYIIBI 110 YCIOBHSM 3a]1a4; OCYILECTBIIATh B BRIPAKEHHUSAX U (POPMYJIax YHCIIOBBIE MOJCTAHOBKY U BBIIIOJIHATH COOTBETCTBYIOLINE BHIYUCIICHUS;
* pelaTh TEKCTOBbIC 331a4H aNreOpanyeckKuM METOJIOM.

Hcnonb30BaTh NPHOOPETEHHBIE 3HAHUS U YMEHHUS B IIPAKTUYECKOH JSSATENBHOCTH M OBCEJHEBHOM XKU3HU LA

* BBINOJIHEHHMS PACYETOB MO (OpMYNIaM, COCTaBICHHUS GOPMYII, BRIPAKAIOIINX 3aBUCHMOCTH MKy PEAIbHBIMU BETHYMHAMH.

NMpeameTHas obnacrb «FeomeTpus»

* ITonp30BaThCs FEOMETPUUECKUM S3BIKOM I ONMCAHMUS PEMETOB OKPYIKAIOIETO MHUPA;

* pacro3HaBaTh reOMETPHYECKUE (HUTIYpPBI, Pa3INyYaTh X B3aHMHOE PACIIONOKCHHUE;

* n300pakaTh reoMeTpHYecKre GUrypbl, paclio3HaBaTh Ha YEPTEKax, MOZCIISX M B OKPYKaloIleH 00CTaHOBKE OCHOBHBIE IPOCTPAHCTBEHHbIC TENa;
* B IPOCTEHINX CIy4asix CTPOUTH Pa3BEPTKU MPOCTPAHCTBEHHBIX TEI;

* BBIYUCIIATH IUIOMIAH, TIEPUMETPHI, 00BEMBI IPOCTEHIIINX TreoMETpHYecKUX (Guryp (Tern) mo hopmynaam.

Vcnonb30BaTh IPHOOPETCHHBIC 3HAHUS U YMEHUS B TIPAKTUYECKOH JCSTEIBHOCTH M OBCEHEBHOM XKU3HU IS



® pemnieHus HeCJIOKHBIX T€OMETPUUECKUX 3a1a4, CBI3aHHBIX ¢ HAXOXKJCHHEM H3y4E€HHBIX TEOMETPHIECKIX BEIUINH (MCIIOIb3Ys IPH HEOOXOIMMOCTH CIPAaBOYHHUKU M TEXHUUECKUE CPENICTBA);
* TIOCTPOCHUI r€OMETPHICCKUMI HHCTPYMEHTAMH (JIMHEHKa, YTOIbHUK, [IUPKYIb, TPAHCTIOPTHUD).

Coaep:xanne NporpaMmbl

Henumocms uucen. /Jenumenu u kpamuwie. Ipuznaku oenumocmu na 2; 3; 5; 9; 10. [lpocmvle u cocmasuwie uucaa. Paznooicenue na npocmuie muosicumenu. Haubonvuwiuii oowuil denumens. Baaumuo npocmoie yucaa.
Haumenvuee obwee kpammoe.

YMerb. PopMUPOBATH ONIPEAEIEHUS JEIUTENS U KPATHOIO, IPOCTOrO M COCTABHOTO YMCJIA, CBOMCTBA U NPU3HAKHU ACIUMOCTHU. JIOKa3bIBaTh U OIPOBEPrarTh ¢
MOMOIIIBIO KOHTPIPUMEPOB YTBEPIKIECHHSI O IeNUMOCTH unce. KinaccnpunupoBars HaTypabHbIe YKCia (4eTHBIC M HEYETHBIE, IT0 OCTATKaM OT JCIHUTENS Ha 3 U
T.11.). BepHO UCNOIB30BATh B pe4n TEPMHHBL: IEJIUTEIb, KPATHOE, HANOOIBIINI OOIIMH AeIUTEIb, HAUMEHbIIIEE 00Iee KpaTHOE, IPOCTOE YHUCIIO, COCTABHOE
YHCII0, YeTHOE YMCII0, HEYETHOE YHCII0, B3aMMHO MPOCTHIE YUCIIA, PA3JI0KEHUE YUCIIa Ha IPOCThIE MHOKUTENH. Penate TeKCToBbIE 331a4H apu(pMETHICCKUMHU
cnocob6amu. Beruncnsate gpakropuansl. Haxonaute o0beinHEHNE U TepeceueHrne KOHKPETHBIX MHOKECTB. [IpuBoANTH pUMephl HECTOKHBIX KiIaccuduKauui u3

Pa3IUYHBIX 00JIaCTeH KU3HHU.
Cnoocenue u evluumanue opooeii ¢ paznvimu 3namenamenamu. Ocrnogroe ceoticmso opoou. Coxpawenue opobeil. [lpusedenue opobeti k 0bwemy snamenamento. CpasHeHnue, crodicerue u sbluumanue opooeltl ¢
pasHbimu 3Hamenamensimu. ClLodicenue u 6bluUmanue CMeUaHHbLX Yucell.

Ymerh. DopMynupoBaTh OCHOBHOE CBOMCTBO OOBIKHOBEHHOM po0H, MpaBuiia CpaBHEHUS, CJIOKEHUS U BBIYMTaHNS OOBIKHOBEHHBIX JIpOOEi.
[IpeoGpa3oBbIBaTh OOBIKHOBEHHBIE IPOOU, CPAaBHUBATH U YIOPSAI0UMBATH UX. BBIOIHATH ClIOKEHNE U BHIYUTaHHE OOBIKHOBEHHBIX JIpO0eil U cMellaHHbIX YHCeT.
Pemats TekcToBbIe 331au apuMETHIECKMMU crioco0amMu. AHAIU3UPOBATh U OCMBICIIMBATH TEKCT 3a/1a4H, epeopMyIUpOBaTh YCIOBUE, U3BIEKAThH
HE00X0IMMYI0 HHPOPMAIHIIO, MOJEINPOBATH YCIOBUE C MMOMOIIBIO CXEM, PUCYHKOB, peajbHbIX 00BbEKTOB; CTPOUTH JIOTUYECKYIO LIETIOUKY pacCyKIeHUM;
KPUTHYECKH OLIEHUBATh MOJIYYEHHBII OTBET, OCYILIECTBIATH CAMOKOHPOJIb, TPOBEPSIS OTBET HA COOTBETCTBHE YCIOBHUIO. BBINOIHATS MPUKUIKY U OLIEHKY B XOJI€
BbIYMCIIEHUH. BBIMOMHATE epebop BceX BOZMOKHBIX BAPUAHTOB IS IlepecueTa 00bEKTOB UM KOMOWHAIUH, BBIJENATh KOMOMHAIIMHY, OTBEYAIOIINE 33 JaHHBIM

YCIIOBHUSIM.
Ymnoorcenue u oenenue ooviknosennvix opooveii. Ymnooicenue opobeii. Haxoorcoenue opobu om uucna. Ilpumenenue pacnpedenumensHozo ceoticmea ymMHodicenus. Bzaumno obpamuvle uucna. /lenenue opoobeil.
Haxooicoenue uucna no e2o opobu. [pobnuvie svipasicenus.

Ymers @opmynupoBaTh MpaBujia YMHOKEHUS U JIeJIeHHUsI OObIKHOBEHHBIX Ipo0eii. BRIMOMHATE yMHOXKEHHE U JiefieHue OOBIKHOBEHHBIX APOOEH U CMEIIaHHbIX
yucen. Haxoaute qpo0b OT Yucia U 4ucio o ero Apoou. ['pammaTHuecku BEpHO YUTATh 3allUCH TPOU3BEICHUHN 1 YaCTHBIX 0OBIKHOBEHHBIX JIpo0Oeii. Pemarts
TEKCTOBBIE 33/1a4M apupMeTndeckumu crocodamu. [IpoBoIuTh HECTIOKHBIE UCCIIEI0OBAHUS, CBSI3aHHBIE CO CBOMCTBAMU APOOHBIX YHUCEN, OMUPAsACh Ha YUCIIOBbIC
HKCIEPUMEHTHI (B TOM YHKCJIE C UCIOIB30BAHUEM KAJIbKYIISITOPa, KOMIbioTepa). [I[puBoANTE MpUMeEphl aHAIOT OB 3TUX F'€OMETPUUECKUX (GUTYP B OKPYNKAIOLIEM
MHpE.

Ommnowenusn u nponopyuu.Omnowenus. Ilponopyuu, ochosnoe ceoticmeo nponopyuu. IIpsmas u o6pamuas nponopyuonaisbhsle 3asucumocmu. Macuwma6. [nuna okpyscnocmu u niowaows kpyea. Lllap.

Ymeth. BepHo ucnonp30BaTh B pedd TEPMUHBI: OTHOIIICHHE YHCETl, OTHOIICHHE BETMYHH, B3aMMHO OOpaTHbIE OTHOILIEHHS, IPONIOPIIKS, OCHOBHOE CBOHCTBO
BEPHOI MPOIMOPLHUH, MPSIMO MPOTOPIMOHATBHBIE BEJIMYMHBI, 0OPATHO MPOMOPIIMOHATIBHBIE BEIMUYNHBI, MACIITA0, [UTHHA OKPYKHOCTH, IUIOIIAIs KPYTa, IIap U
cdepa, ux UEHTp, paauyc u auamerp. Mcnoap30Barh MOHATHS OTHOLIECHUS U MPOTIOPIIMU MIPH pelieHuu 3a1a4. [IpuBouTh npuMephl HCOIb30BaHUs OTHOLICHUH B
npakTuke. Mcnoap30BaTh NOHATHE MacIITad MPU PEIICHUH MPAKTHUECKUX 33/1a4. BRIUUCIATH UIMHY OKPY>KHOCTH | IJIOUIa/Ib KPYra, UCHOJIb3ys 3HAHUS O
NpUOIMHKEHHBIX 3HAYSHUX YKcel. Pemare 3ajaun Ha MpOLEHTHI U IPOOH COCTABJICHUEM MPOTOPIUH (B TOM YHUCIIE 33[1a4l U3 PEalIbHOM MPAKTUKH, U CHOIb3YA

MIpH HEOOXOIUMOCTH KaIbKYIIATOD).
Ilonoscumenvuoie u ompuyamelbHble Hucia. Koopduﬁambl Ha np}moﬁ. HpOmuGO}’lOﬂO.’)fCHble qucia. Modyﬂb qucna. Cpa@H@HM@ yucen. Mzmenenue senuyun.

YMeTs. BepHo HCIIOJIB30BATh B pCUYU TCPMHUHLBL: KOOpAWHATHAA IIpsAMast, KOOpAWHaTa TOYKU Ha HpHMOﬁ, MOJIOKUTCIIBHOC YUCJIO, OTPULATCIIBHOC YN CJIO,
MMPOTUBOIIOJIOKHBIC YHCJIA, LICJIOC YN CJIIO, MOAYJIb YHCJIA. HpI/IBOI[I/ITB MMPUMCPELI UCIIOJIB30BAHU A B OKPYKAOIIEM MUPC MOJIOKUTCIIBHBIX U OTPUHATCIIBHBIX YUCCIT
(TeMnepaTypa, BBIUTPBIII-ITPOUTPBIL, BBIIC-HUIKEC YPOBHA MOPS U T.H.) I/I306pa)i(aT]':> TOYKaMH KOOpI[PIHElTHOfI HpHMOﬁ MOJIOKUTCIIBHBIC U OTPULATCIILHBIC
pallnOHAJIBHBIC YU CJIA. XapaKTepI/ISOBaTB MHOXKCCTBO IECJIBIX YHUCCII. CpaBHI/IBaTB MOJIOKUTCIIBHBIC U OTPULIATCIILHBIC YU CJIA. FpaMMaTI/I‘-ICCKI/I BCPHO YUTATh
3allucu BBIan(eHHﬁ, COACPIKAIIUX IMOJIOKUTCIIBHBIC U OTPULIATCIIBHBIC YU CJIA.



Cnosrcenue u gbluumManue NOJA0HCUMETbHBIX U OmpuyamenbHuix yucen. Crodcenue yucen ¢ NoMoubto Koopournamuou npamou. Crodicenue ompuyamenvuvix yucen. Cnodxcenue yucen ¢ pasHvlmMu 3HAKamu.
Boiuumanue.

YMers. PopMynupoBaTh MPABUIIA CIOKEHHS U BBIYUTAHUS ITOJI0KUTEIbHBIX U OTPULIATEIbHBIX YUCEII. BBINOIHATE CI0KEHNE U BBIYMTAHUE MOJIOKUTEIbHBIX U
OTPULIATEIILHBIX Yucel. [ paMMaTHYeCKy BEPHO YUTATh 3aIIMCU CYMM M Pa3HOCTEH, COAEPKALUX TI0JIOKUTEIIBHBIE U OTPULIATEIbHbIEC Yncia. YUTaTh U 3a1IMChIBATh
OyKBEHHBIE BBIPAKEHHS, COCTABIIATH OYKBEHHBIE BHIPAKEHHS MO YCIOBUAM 3a7a4. BEIYMCIATH YMCIOBBIC 3HAUCHUS! OYKBEHHOTO BBIPAYKEHHUS ITPH 3 aJaHHBIX
3HaueHusX O0ykB. COCTaBIsATh ypaBHEHUS IO YCIOBUAM 3ajadu. PemaTh npocrelinie ypaBHEHNs Ha OCHOBE 3aBUCUMOCTEN MEX 1y KOMIIOHEHTaMU
apupmeTHyecKux aeicTBuil. HaxomuTs MHY OTpe3ka Ha KOOPAMHATHOM MPSIMOM, 3Hast KOOPAWHATHI KOHIIOB 3TOTO OTpe3Ka. Pemarb TeKCToBbIE 3a0a4n

apu(METHYECKIMH CIIOCOo0aMH.
Ymuooscenue u denenue nonosxcumenvHvix u ompuyamenvrvix yucen Ymnoowcenue. /lenenue. Payuonanvuvie yucna. Ceoticmea oelicmeuti ¢ payuoHAIbHbIMU YUCTAMU.

YMmerb. PopMynupoBaTh NPABUIIA YMHOKECHUS U IETICHUS MTOJIOKUTENBHBIX U OTPULIATEIbHBIX YU CEII. BBIITOIHATE YMHOXKEHUE U JCIICHUE MTOJIOKUTEIBHBIX U
OTpULATENbHBIX YHce. BRIUNCIATE YicIoBOE 3HaYeHHE JPOOHOTrO BhIpakeHUs. [ paMMaTHyecKy BEPHO YUTATh 3aIIUCH POU3BEACHUN U YaCTHBIX, COAEP KAIINX
MOJIOKUTEIbHBIE U OTPULIATEIbHBIE YHCTa. XapaKTeprU30BaTh MHOYKECTBO PALlMOHAIIBHBIX Yncel. YUTaTh U 3alMChIBaTh OYKBEHHBIE BBIPAXKEHUS IO YCIOBUSAM
3aja4. BeraucnaTe yrcnoBoe 3HaueHNe OYKBEHHOTO BhIpayKEHUS IPU 3aJaHHBIX 3HaUeHUAX OykB. @OpMUPOBATh U 3alIMCHIBATh C MIOMOIIBIO OYKB CBOWMCTBA
JNEUCTBUM C pallMOHAIbHBIMU YHCIaMU, IPUMEHSTh UX JUIs peoOpa3oBaHUs YUUCIOBbIX BbIpaxeHUil. CoCTaBsATh ypaBHEHHU S IO YCIOBUAM 3ajad. Pemarp
MpOCTENIINE YpaBHEHUSI HA OCHOBE 3aBUCUMOCTEN MeX/1y KOMIIOHEHTaMH apu(pMeTHUeCKHUX AeicTBUN. Pemarh TekcToBbIe 3a/1aun apupMETHIECKU MU

criocobamu. Pemate norudeckue 3a1auu ¢ MoMouibo rpados.
Pewenue ypasnenuii. Packpvimue ckobox. Kosgpgpuyuenm. Iooobnuie cracaemvle. Pewienue ypasuenuil.

Ymeth. BepHo ncnonb30BaTh B ped TEPMHUHBL: KO3(PPUIIMEHT, pacKpbITHE CKOOOK, MOJ0OHbIE CllaraeMble, IPUBECHHE MOT00HBIX claraéMbliX, KOpeHb
ypaBHEHUS, JUHEHHOE ypaBHEHHE. [ paMMaTH4YeCKU BEpHO YUTATh 3allMCU ypaBHEHUI. PackpbiBaTh CKOOKH, YIPOLIaTh BBIPAKEHUS, BEIYUCISTH KOO OULIUEHT
BbIpaKeHus. Pemiate ypaBHEHUSI YMHOKEHHUEM WK JiefIieHueM 00erX ero yactei Ha OJJHO U TO )K€ HE PaBHOE HYIIO YKCJIO IMyTEeM MEPeHOca ClIar aeMOTo U3 OJIHOM
YacTU ypaBHEHUS B Jpyryto. Pemars TeKCTOBbIE 3ajaui ¢ IOMOIIbIO ypaBHEHUI. PemiaTe TekcToBbIE 3a1aun apudmMeTndeckiumu criocodamu. [IpuBoauts

MIPUMEPBI KOHEUHBIX U OECKOHEYHBIX MHOYKECTB. Perarh tornueckue 3a1aun ¢ moMoIibio rpados.
Koopounamut na nnockocmu. Ilepnenouxynspruie npsamvie. Iapannensuvie npsimole. Koopounammuas niockocms. Cmonbuamoie ouacpammol. I papuxu.
YMers. BepHo uCmonp30BaTh B peud TEPMUHEL: MEPIICHIUKYISIPHBIE MPSAMBIC, TMapajuieIbHbIC MpSIMbBIC, KOOPAWHATHAS IIJIOCKOCTh, OCh AOCIMICC, OCh OpPIWHAT, CTOJIOYaTas

muarpamma, rpaduk. OOBSICHATH Kakue MpsMble Ha3bIBAIOT NMEPIEHINKYISIPHBIMU U KaKhe — MapajuieNbHBIMU, (QOpMyITHpOBaTh UX CBOiCTBAa. CTPOUTH TEPIEHANKYISIPHBIE U
Mapauie’IbHbIE PAMBIE C IOMOIIBI0 YePTEKHBIX HHCTPYMEHTOB. CTPONTH Ha KOOPAMHATHOH ITOCKOCTH TOYKH M (QUTYPHI 110 3aJaHHBIM KOOPAMHATAM: ONPEENATh KOOPANHATHI
Touek. Ymrath rpadukm mpocTedmmx 3aBUcHMOcTel. Pemate TekcTOBBIE 3amadun  apu(PMETHUYECKUMH cIlocoO0aMu. AHANM3UPOBATh M OCMBICIATH TECT 3a/adyH,
nepeOpMyIIMpOBaTh YCIOBHE, W3BIEKAaTh HEOOXOANMYIO HMH(OPMAIHUIO, MOAETHPOBATh YCIOBHE C MOMOIIBIO CXEM, PUCYHKOB, PEabHBIX MPEIMETOB; CTPOUTH JIOTHYECKYIO
IIENOYKY PACCYKIEHUI; KPUTUYECKH OIIEHUBATH MTOTYYEHHBIN OTBET, OCYIIECTBIISITH CAMOKOHTPOIIb, TIPOBEPSIST OTBET HA COOTBETCTBUE.

HToropoe noBTopeHune Kypca MaTeMaTuky . 8 yacos u 1 KOHTpoJIbHAsA padoTa

KajieH1apHO — TeMaTH4YeCKoe IUIAaHMPOBaHue, 6 Kiiacc

Ne Hara Tema ypoxka Kon-Bo IIpumeyanue
n/n ‘ 4acoB ITpuunHa




KOPPEKTUPOBKHU

1 yeTBepTH

Pa3nea |. O0bikHOBeHHBIE 1poOH — 91 yac

n. 1. Jlenumocts uncen — 204acos

1 1.09.21 | JlenmuTenu 1 KpaTHbBIE 1
2 6.09.21 | JlenuTenu M KpaTHBIE 1
3 7.09.21 | JlenuTenu u KpaTHBIE 1
4 10.09.21 | Ilpuznaku nenmumocty Ha 10, Ha 5 m HA 2 1
5 12.09.21 | Ilpuznaku penumoctd Ha 10, Ha 5 m HA 2 1
6 13.09 [Tpuznaku nenmumocty Ha 10, Ha 5 m Ha 2 1
7 13.09 [Tpusnaku nenumoctr Ha 9 1 Ha 3 1
8 14.09 [Tpusnaku nenmumoctr Ha 9 U Ha 3 1
9 17.09 IIpocThie U cOCTaBHBIE YHCIIA 1
10 19.09 ITpocThie M cOCTaBHBIE YMCIA 1
11 20..09 PaznoxeHne Ha IpOCThIE MHOXKUTENN 1
12 20.09 Pa3nioxeHne Ha IPOCThIE MHOXKUTENN 1
13 21.09 Haubonpmmii o0mmii nenutens. BzanMHO pocThie drca 1
14 24.09 Hanbonpimii o6mmii nenurens. B3anMHO pocThie nca 1
15 26.09 Haubonpmmii o0mmii nenutens. BzanMHo pocThie vrcia 1
16 26.09 Hanmensiee o0riee kpaTHoe 1
17 27.09 Hanmensiee o0riee kpaTHoe 1
18 28.09 Haumensiee o0ree kpaTHoe 1
19 1.10 Hanmensiee o0riee kpaTHoe 1
20 03.10 KontponpHas padota Nel o reme «JlenumocTh ynucem 1
1. 2. Clio’)xeHue U BBIYUTAaHUE IpoOei C pa3HBIMU 3HAMEHATENsIMU — 23 yaca
21 03.10 AHau3 KOHTPOJIBHOM paboThl Nel. 1
OCHOBHOE CBOWCTBO ApOOH
22 4.10 OCHOBHOE CBOHCTBO ApOOH 1
23 5.10 Cokpaienue pooei 1
24 07.10 Cokpaienue apooei 1
25 08.10 Coxkpatienue npobeit 1
26 11.10 IIpuBenenne apoOeil k 001IEMy 3HAMEHATEIIO 1
27 11.10 IIpuBenenue apoOeil k 001IEMy 3HAMEHATEIIO 1
28 12.10 [TpuBenenue apoOeil k 001IeMy 3HAMEHATEIIO 1
29 15.10 CpaBHeHUe, CJI0KEeHHE U BEIUNTaHHE APo0ei ¢ pa3HBIMU 3HAMEHATENIIMU 1
30 16.10 CpaBHeHue, CJI0KEHUE M BBIUUTaHUE Ipo0eil ¢ pa3HbIMU 3HAMEHATEIISIMU 1




31 17.10 CpaBHeHUe, CJI0KEHUE M BEIUUTaHHE IPO0ei ¢ pa3HBIMU 3HAMEHATEIISIMU 1
32 18.10 CpaBHeHue, CI0KEHUE U BbIUNTaHHE Apo0eil ¢ pa3HbIMH 3HAMEHATEISIMU 1
33 19.10 CpaBHeHUe, CJI0KEHUE M BEIUUTaHKE IPO0eil ¢ pa3HBIMU 3HAMEHATEIISIMU 1
34 22.10 CpaBHeHUe, CI0KEHUE M BBIUUTaHKE IPO0ei ¢ pa3HbIMU 3HAMEHATEISIMU 1
35 24.10 KontponeHast padora Ne2 mo Teme «CpaBHEHHE, CIOXKEHHE W BBIYHTAHHE 1
IpoOeii ¢ pa3HBIMHA 3HAMEHATEIISIMI
36 24.10 AHanmu3 KOHTPOJIBHOH paboTh! No2. 1
CrnosxeHre ¥ BBIYUTAHUE CMEIIAHHBIX YHCETT
37 25.10 CnoeHue ¥ BBIYUTAaHUE CMEIIAHHBIX YHCeT 1
38 26.10 CrnosxeHre ¥ BBIYUTAHUE CMEIIAHHBIX YHCETT 1
39 27.10 Crno’xeHre ¥ BBIMUTAHUE CMENIAHHBIX YHCETT 1
40 29.10 CrnoxeHue ¥ BBIYUTAaHUE CMEIIaHHBIX YHCEeTT 1
41 31.10.22 | CnoskeHHE ¥ BRIYUTAHUE CMEIIAHHBIX YUCEIT 1
2 yeTBEepPTH
42 7.11.22 Pemenne 3amau mo teme «Ci10KeHUE U BLIYUTAHUE CMEIIAHHBIX YHCET 1
43 07.11.22 | KoutposnbHast padora Ne3 mo teme «CroKeHHWE W BBIYUTAHHE CMEIIAHHBIX
qHCeI»
11.3. YMHOKEHUE U JIeJIeHne 00BIKHOBEHHBIX JIpoOeit — 30 yacoB
44 8.11 AHanu3 KOHTPOJIBHOU paboThl Ne3. 1
YMHOXeHnEe npooeit
45 9.11 YMHOXeHHEe qpooeit 1
46 12.11 YMHOXeHHE qpooeit 1
47 13.11 YMHOXeEHHEe npooeit 1
48 13.11 YMHOXeEHHE qpooeit 1
49 16.11 Haxosxnenue npoOu oT uncia 1
50 17.11 Haxosxnenue npobu oT uncia 1
51 19.11 Haxosxnenue npoOu oT uncia 1
52 20.11 Haxosxnenue npobu oT uncia 1
53 22.11 [IpumeHeHne pacnpeaenuTeNbHOI0 CBOMCTBA YMHOKEHUS 1
54 22.11 [IpumeHeHne pacnpeeTuTENIbHOTO CBOMCTBA YMHOKEHHS 1
55 23.11 [IpumeHeHne pacnpeaenTuTeNIbHOTO CBOMICTBA YMHOKEHHS 1
56 26.11 [IpuMeHeHNe pacpeaeIuTENBHOTO CBOMCTBA YMHOKEHUS 1
57 28.11 KonTponbHast padota Ne4 1o reme «YMHOKEHUE OOBIKHOBEHHBIX JIpO0eii» 1
58 28.11 AHanu3 KOHTPOJIBHOM paboThl No4. 1
B3aumHo o6paTHBIC uncna
59 29.11 B3anmHo o6patHble uncia 1
60 30.11 Jlenenue 1




61 03.12 Jlenenue 1
62 05.12 Jlenenue 1
63 6.12 Jlenenue 1
64 6.12 Jlenenue 1
65 7.12 KonTtpossHast padbota Ne5 o teme «Jlenenne oOBIKHOBEHHBIX APOOEHi» 1
66 10.12 AHanmm3 KOHTPOJIBHOH paboThl No5. 1
Haxosxnenue uucia no ero n1podu
67 12.12 Haxosxnenue uucia no ero n1podu 1
68 11.12.22 | Haxo/JeHHe YucIia Mo ero Ipoou 1
69 13.12 Haxosxnenne yncia mo ero apoou 1
70 14.12 Jlpo6Hble BBIpaKEHUS 1
71 17.12 Jlpo6HbIe BBIpaKEeHUS 1
72 18.12 Jlpo6HbIe BBIpaKEeHUS 1
73 18.12 KoHnTponsHas padota Ne6 mo temMe «YMHOXKCHHE W JICJICHHE OOBIKHOBEHHBIX 1
npobeit»
1.4. OTHOMmEeHNs 1 iponiopuny — 18 gacos
74 20.12 AHanu3 KOHTPOJIbHOM paboThl Neb 1
OTHOLIEHUS
75 21.12 OTtHo1eHus 1
76 24.12 OTtHo1eHus 1
77 26.1222 | OTtHOUICHUS 1
78 26.12.22 | OtHolIEHUS 1
79 27.12 [Tponopuuu 1
80 28.12 [Tponopuuu 1
81 14.01.22 | Ilponopiwn 1
82 16.01.22 | Ilpsimast u oOpaTHast IPOTOPIUOHAIBHBIC 3aBUCUMOCTH 1
83 16.01.22 | Ilpsimast m oOpaTHas IPOMOPIIMOHAIBHBIC 3aBUCUMOCTH 1
84 17.01.22 | Ilpsimast u oOpaTHast IPOMOPIMOHAIBHBIC 3aBUCUMOCTH 1
85 18.01.22 | KontpousbHas pabota Ne7 o teme «OTHOIIEHHS ¥ TPOTIOPIIUU» 1
86 21.01.22 | AHanu3 KOHTPOJIBHOU paboThl Ne 7 1
Macmitab
87 22.01.22 | Macmtab 1
88 22.01.23 | JlnuHa OKPY)KHOCTH M IJIONIA]Ib Kpyra 1
89 24.01.23 | JlnuHa OKPYKHOCTH M IIJIONIA]Ib Kpyra 1
90 25.01.23 | Hlap 1
91 28.01.23 | KontpoabHas padora Ne§ o teme «/ljMHa OKpY>KHOCTH M IUIOIIAb Kpyra» 1




Pa3pea |l. PamuoHajbHbIe yKncaa — 64 yaca

11.5. [losioxuTenpHbIE M OTpULIATENbHBIE YKcaa — 13 yacoB

92 30.01.23 | Ananu3 KOHTPOJIBHOM paboThI No 7 1

Koopaunats! Ha psiMOi
93 31.01.23 | KoopauHaTsl Ha IPSIMOiA 1
94 31.01.23 | KoopauHaTsl Ha MPsIMOI 1
95 1.02.23 | IIpoTHBOMOJIOKHBIE YUCIIA 1
96 4.02.23 | IIpoTHBOTIONOKHBIEC YHCTIA 1
97 06.0223 | Monaynb uncia 1
98 08.02.23 | Moaynb uncina 1
99 11.02.23 | CpaBHeHHEe YHnCen 1
100 13.02.23 | CpaBHEHHE YHCel 1
101 14.02.23 | CpaBHeHHe ymcen 1
102 15.02.23 | VI3MeHeHWe BETNIHH 1
103 18.02 W3MmeHeHne BeTnanH 1
104 20.02.23 | KoutposnpHas pabota Ne9 mo teme «IlomokurenpHble M OTpHUIIATEIBHBIC 1

qHCIa»

1. 6. Clto’)keHe U BBIYMTAHUE MTOJIOKUTEIBHBIX U OTPUIIATEIBHBIX Yrcen — 11 yacoB

105 21.02 AHanu3 KOHTPOJIBHOU paboThl NeO. 1

CI105K€HME YKCEeN C MOMOIIbI0 KOOPAUHATHOM MPSIMO
106 21.02 CrnoxeHue 9ncesl ¢ TOMOIIBI0 KOOPAMHATHOM MPSMOU 1
107 22.02 CrnoxeHue OTPUIIATeIbHBIX YHCEI 1
108 25.02 CnoskeHue OTPUIIATEIbHBIX YHCEIT 1
109 27.02.23 | CroxeHue 9ucell ¢ pa3HbIMU 3HaKaMu 1
110 27.02.23 | CroxeHue 4ucell ¢ pa3HbIMH 3HAKaMu 1
111 28.02 CrnoxxeHue 9ncesl ¢ pa3HbIMHU 3HaKaMH1 1
112 2.03 Borunranue 1
113 4.03 Borunranue 1
114 6.03 Brrunranue 1
115 6.03 KontponsHast pabora Nel0 mno Teme «CrnoxkeHHWe W BbIUUTAHUE 1

TIOJIOKUTEILHBIX U OTPULIATSIILHBIX YHCEIT»

1.7. YMHOEHUE U JISNICHNE MOJIOKUTETIBHBIX U OTPUIIATENBHBIX yrcen — 12 yacoB

116 7.03 AnHanu3 KOHTpOJIbHOHM paboTs! Ne 10 1

YMHOKEHUE
117 11.03 YMHOXEHnE 1
118 12.03 YMHOXEHnE 1
119 12.03 Jlenenue 1




120 14.03 Jlenenue 1
121 15.03 Jlenenue 1
122 16.03 PanrionaneHblie yncia 1
123 18.03 PanmonaneHbIe ynciia 1
124 20.03.23 | KontponsHas padota Nell mo teme «YMHOXKEHHE U JeJICHHE TOJIOKHUTEIbHBIX 1
Y OTPHUIATEIIBHBIX YHCEII»
125 20.03.23 | Ananu3 KOHTPOJBHOM paboTh! Nel 1 1
CpoiicTBa AeMCTBUM € pallMOHAILHBIMY YHCIIaMU
126 21.03 CpoiicTBa AEWCTBUN C pallMOHAJILHBIMU YHCIIAMU 1
127 21.03 CBoiicTBa ACUCTBUH C PAIIMOHATBLHBIMHU YHCIIAMU 1
n.8. Pemenne ypaBHenuit — 15 gacos
128 22.03 PackpriTre ckobok 1
129 23.03 PackpsiTie ckoOoK 1
130 1.04 PackpbiTie ckoOoK 1
131 2.04 Koadbdunuent 1
132 2.04 Koabdunuent 1
133 4.04 IToxoOHBIE cltaraeMele 1
134 5.04 ITonoOHBIE cilaracMele 1
135 8.04 ITonoOHBIE cilaraeMele 1
136 11.04.23 | KontponeHas padora Nel2 mo Teme «Packpeitie ckoOok. I[lomoOHbie 1
cliaraemMbie»
137 12.04.23 | Ananm3 KOHTPOJIbHOHM paboThl Nol2. 1
Pemenue ypaBHeHMit
138 13.04.23 | Pemenue ypaBHECHHIA 1
139 14.0423 | Pemienne ypaBHEeHU 1
140 15.04.23 | Pemenue ypaBHECHHIA 1
141 18.04.23 | Pemienue ypaBHeHHI 1
142 19.04.23 | KontponpHas pabota Nel3 no teme «Penienne ypaBHeHUN» 1
1. 9 KoopauHatel Ha JII0CKOCTH — 13 4acos
143 19.04.23 | Ananm3 KOHTpOJIbHOM paboThr Nel3 1
[lepnientuKynsapHbIe MPSIMBbIC
144 20.04.23 | IlepneHauKyIsipHbIE NPsIMbIE 1
145 24.04.23 | IlapannenbHble OpsMble 1
146 25.04.23 | IapansenbHble IpsMble 1
147 26.04.23 | KoopauHaTHast MI0CKOCTh 1
148 27.04.23 | KoopauHaTHasl MI0CKOCTh 1
149 28.04.23 | KoopauHaTHasl MIOCKOCTh 1




150 29.04.23 | CronbuaTble TuarpaMMel 1
151 29.04.23 | CronbuaTple uarpaMMel 1
152 02.05.23 | I'padpuxnu 1
153 03.05 I'padukn 1
154 04.05.23 | I'padpuxu 1
155 05.05.23 | Konrponsnas pabora Nel4 o Teme «KoopanHaThl Ha TIIOCKOCTHY 1
Pasnea |ll. IloBTopenue. Pemenne 3a1a4 — 15 yacon
156 06.05.23 | Ananu3 KOHTPOJIBHOH paboTel Nel4 1
[ToBTOpenue no reme «OOBIKHOBEHHBIE IPOOM»
157 08.05.23 | [ToBTopenue mo teme «OOBIKHOBEHHBIE IPOOI 1
158 10.05.23 | IloBTopenne no Teme «OOBIKHOBEHHBIE IPOOM) 1
159 11.05.23 | IloBTopenue no Teme «PannoHaIbHBIE YUCIIa» 1
.05 12.05.23 | IloBTropenue no Teme «PannoHambHBIE YUCIIa» 1
161 13.05.23 | TIloBTOopenue no Teme «PannoHaIbHBIE YUCIIa» 1
162 16.05.23 | IloBTropenne no Teme «PanmoHaIbHBIE YUCIIa» 1
163 17.05.23 | TloBTopenue no Teme «PanmoHaIbHBIE YUCIIa 1
164 18.05.23 | IloBTropenue no Teme «PanmoHaIbHBIE YHCIIa» 1
165 19.05.23 | KonTponbsHas pabota Nel5 (utoroas) 1
166 23.05.23 | AHanu3 KOHTPOJIBHOU paboThl Nel5 1
[ToBTopenue o teme «lIponeHTtsl. Pemienne 3a1ay Ha MPONEHTHI»
167 26.05.23 | [ToBropenue no teme «lIIporeHTsl. Pemenue 3a1aq Ha MPOIICHTH» 1
168 27.05.23 | [ToBTopenue no teme «lIporeHTrl. Penenne 3aga4 Ha MPOIICHTHD) 1
169 27.05.23 | IToBropenue no teme «lIporneHTrl. Penienue 3a1a4 Ha MPOIICHTH» 1
170 29.05.23. | 3akIOUUTEIBHBIN YPOK 1

Pabouas npoepamma

y4eOHOro mpeaMeTa
«Anrebpa»




Txiaace

MNOACHUTEJIBHASA 3AIINCKA

Pabowas mporpamma ydeOHOTO Kypca mo anreOpe mius 7kiacca pa3paboTaHa Ha OCHOBE (perepaibHOTO KOMIIOHEHTA TOCYAapCTBEHHOTO 00pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO 00mIero oOpa3oBaHus Mo MareMaTHke: «O0s3aTelbHOr0 MHHUMYMa COJEPKaHUs OCHOBHOTO OOIIero o0pa3oBaHUs IO MaTeMaTHKE» H
aBTOpPCKOH mporpammel o anredpe F0. H. MakapsraeBa Bxos1iei B cOopHuk pabounx mporpamm «IIporpamMmel 00meo0pa3oBaTeIbHBIX YIpekKIeHUH: Anredpa,
7 xnacca», coctaBuTelb: «lIporpaMmel 0011e00pa3oBaTenbHbIX yupekaeHuil: Anredpa , 7 kiacca».- M. Ilpocsemienue, 2019. [1nanupoBaHre opueHTUPOBAHO Ha
yueOHuK «Anredpa 7 ximace» nox penakuuert C.A. Tensikockoro, aBropsl: FO.H.Makaperues, H.I'. Munmtok, K.M. Hemkos, C.b.CyBopoBa, U3ngarensctBo: M.,
«IIpocsemenuey, 2019 -2020 rompi.

1.

2.
3.
4.

Hcnonb3yeTcst yaeOHO-METOIMIECKHIA KOMITJICKT:
Makapsrues, FO. H. Anre6pa: yuebHuk nnst 7 kiacca oOmieobpaszoBarenbhbix yupexaenuit / 0. H. Makapeiues, K. . Hemkos, H. I'. Munmiok, C. b.
Cysopoga; ox pea. C. A. TenskoBckoro. - M.: TIpocsemienue, 2019.
3BaBuy, JI. U. {unaktuyeckue marepuansl o anredpe. 7 kinacc / JI. WM. 3BaBuy, JI. B. Ky3nenosa, C. b. CyBoposa. - M.: IIpocBemenne, 2021.
Epuna I[loypounoe mianupoBanue 1o anredpe K yueoOHnky MaxkapsraeBa mist 7 kinacca 2021r. (M. [Ipocsemnienue)
A.I1. EpmioBa, {unaktudeckune marepuansl 1o anreope. 7 xkiacc / A.Il. Epmosa, B.B. I'omo6opoarsko, A.C. Epmosa.-M.: Unekca, 2021.

Hs’yquue mamemamuKku Ha CmynenHu OCHO6H020 061/1/;620 06]761306(17-”4}1 HAnpaeleHo Ha oocmudicerue Cﬂe()yiou;ux ueﬂeﬁ:

OBJIAJICHUE CHUCTEMOW MaTeMaTHYeCKUX 3HAHUW M YMEHMH, HEOOXOIUMBIX Ui NPUMEHEHUS B MPAKTUYECKOM IESITeNbHOCTH, H3YyYEHHS] CMEXHBIX
JTUCLMILINH, POI0JKEHHUS 00pa30BaHuUs;

MHTEJJIEKTyaJIbHOE pa3BUTHE, (POPMUPOBAHHUE KAYECTB JIUYHOCTH, HEOOXOAUMBIX YEJIOBEKY ISl TOJHOLEHHOW KU3HU B COBPEMEHHOM OOIIECTBE: SICHOCTh
U TOYHOCTh MBICIIH, KPUTUYHOCTH MBIIUJICHUS,, WHTYHIHS, JOTHYECKOE MBIIIJICHUE, AJIEMEHThl AJITOPUTMHUYECKON KYIbTYpPbI, NPOCTPAHCTBEHHBIX
MIpe/ICTaBICHUM, CIOCOOHOCTh K MPEOIOJICHUIO TPYIHOCTEIH;

(dbopMupoBaHHe MpEACTaBICHUI 00 HAeSIX U METOAaX MaTEeMaTHKU KaK YHHUBEPCAJIbHOTO SI3bIKa HAYKH M TEXHHUKH, CPEJCTBA MOJCIUPOBAHUS SIBICHUN U
MIPOLIECCOB;

BOCITUTaHHE KYJIbTYPhl JIUYHOCTH, OTHOIIEHUS K MAaTeMaTHKE KaK K 4YacTH OOIIedeIOBeYeCKON KyJIbTypbl, MOHUMAHHE 3HAYMMOCTH MAaTEMAaTUKH IS
Hay4YHO-TEXHHUYECKOTO Mporpecca.

OCHOBHBIE pa3BUBAIOIINE U BOCHUTATEIbHbIC 1IETTH
PazButue:

SIcHOCTM ¥ TOYHOCTH MBICIHM, KPUTUYHOCTH MBIIIJICHUS, MHTYUIUM, JIOTHYECKOTO MBIIUIEHUS, 3JIEMEHTOB alITOPUTMHUYECKOM KyJIbTYpBI,
IPOCTPAHCTBEHHBIX MPE/ICTaBIECHUH, CHOCOOHOCTH K MPEOJI0JIEHUIO TPYIHOCTEH;

MareMatnueckon peuy;

CencopHoii cepsl; 1BUTATEIBHON MOTOPHKH;

BHumanus; namsTy;

HaBpIKOB camMo0 ¥ B3aMMOIIPOBEPKHU.

dopMHpOBaHUE MPEJICTABICHUI 00 UAEAX U METOJaX MAaTEMAaTUKHU KaK YHHBEPCAJIHHOTO S3bIKa HAYKH M TEXHUKH, CPEJCTBA MOJCIUPOBAHUS SBJICHUNA U
IIPOLIECCOB.

Bocmuranue:



— KynbTypsl JTHYHOCTH, OTHONICHHS K MaTeMaTHKe KaK K YacTH OOIIeYeTIOBEUECKON KyIbTYpbl, TTOHMMaHHWE 3HAYUMOCTH MATEMAaTUKU IS HAY9HO -
TEXHUYECKOTO MpOorpecca;

— BoeBbIX Ka4uecTB;

— KomMyHHKa0eIbHOCTH;

— OTBETCTBEHHOCTH.

3ajaun yueOHOTO Mmpeamera:

Maremaruueckoe o0Opa3oBaHHE B OCHOBHOHM INKOJIC CKIQABIBACTCS U3 CICAYIONUX COOEpIuCAmenvHblX KOMNOHEHMO8 (MouHble HA38AHUS
O110K08) . apugpmemuka; anzebpa; ceomempus; 3n1emMeHMsbl KOMOUHAMOPUKU, meopuu eepoamHocmel, cmamucmuKu U s02uKuU. B ceoeii cogokynHocmu oHu
ompadicarom b6ocamulil onvlm 00yYeHUsT Mamemamuke 8 Hawlel Cmpaue, YUUmvl8aronm CO8PeMeHHble MEHOCHYUU OMEeYeCMBeHHOU U 3apyOedCHOU WKOIbL U
NO360SI0M Peanru308amsp NOCMAsIeHHble neped WKOAbHbIM 00paA308anueM yeiu Ha UHGHOPMAYUOHHO eMKOM U NPAKMUYECKU 3HAYUMOM Mamepuaie. Dmu cooep-
JrcamenvHble KOMNOHEHMbl, PA36UBASCH HA NPOMSINCEHUL 6CeX Jlen 00VUeHUsl, eCIeCmMBeHHbIM 00PA30M NEPeniemaromcst U 83auMo0eticmayiom 8 yueOHvlX Kypcax.

C yuerom TpeboBanuit denepaibHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAPTa OCHOBHOTO OOIIEro 00pa3oBaHus MPOEKTUPOBAHUE, OPTaHU3AIUS
U OIIEHKA Pe3yIbTaTOB 00pa30BaHMS OCYIIECTBIISIETCS HA OCHOBE CUCTEMHO - IS TEIbHOCTHOTO TIOIX0/1a, KOTOPBIA 00ECTIeYHBACT:

e (opmMupoBaHUE TOTOBHOCTH 00YYaIOIIMXCS K CAMOPA3BUTHIO U HEMPEPHIBHOMY 00pa30BaHUIO;
® [POEKTHUPOBAHUE M KOHCTPYHPOBAHUE Pa3BUBAIOLIEH 00pa3oBaTeabHON Cpeibl 00Pa30BATEIBHOTO YUPEKACHHUS;
® AKTHUBHYIO yueOHO-TIO3HABATEIbHYIO JACSITEIbHOCTh 00YJalOIINXCsl;

® TI0CTpOEHHE 00pa30BaTEIBHOTO IPOIECCa C YYETOM HWHAWBUAYAIBHBIX, BO3PACTHBIX, NCHXOJIOTHYECKHX, (PU3HOIOTHYECKUX, OCOOCHHOCTEH 3I0POBbS
00yJaronuxcs.

Takum 00pa3oM, CHCTEMHO - AeSITeJIbHOCTHBIN MOAX0/ CTABUT CBOel 3ajadyell OPUEHTUPOBATh YUYCHHUKA HE TOJBKO Ha YCBOCHHUE 3HAHUM, HO, B MEPBYIO
ouepelib, Ha CIIOCOOBI 3TOTO YCBOCHHSI, Ha CIOCOOBI MBILUICHUS U JESITEIbHOCTH, HA pa3BUTHE IMO3HABATENIbHBIX CHJI U TBOPUYECKOT0 MOTeHIHaa peOeHka. B cBs3u
C 3TUM, BO BpeMsl yu4eOHBIX 3aHATHI ydaluxcs HeoOXOJMMO BOBJIEKaTh B pa3jMyYHbIe BUJBI AeSITeIbHOCTU (Oecena, AUCKYCCusi, SKCKypCHsl, TBOpueckas padoTa,
uccienoBaTeNbecKas (MPoeKTHast) paboTa U Jpyrue), KoTopble obecreynBaiy Obl BBICOKOE Ka4YeCTBO 3HAHMIM, pa3BUTHE YMCTBEHHBIX U TBOPUYECKHUX CIIOCOOHOCTEH,
MO03HABATEIHHOM, a IIABHOE CAMOCTOSITENTFHON JESTETbHOCTH YYCHUKOB.

JlaHHas mporpaMMma BKJIIOYAeT BOCEMb DPa3/ielioB: MOSCHUTEIbHYIO 3alMCKy C TPeOOBAHUSAMHU K pe3yilbTaTaM OOy4YeHMs; XapaKTepUCTUKY Y4eOHOro
IpeaMeTa, OIMCcaHue MecTa ydeOHOTo IpeaMeTa B yueOHOM IIaHe, pe3ysIbTaThl YCBOCHUS YU€OHOIO MpeiMeTa, coiepKaHue yueOHOro npeaMeTa, TeMaTuyeckoe
IUIAHUPOBAHUE C YKa3aHUEM YacoB, OTBOJMMBIX Ha M3y4EHHE TEM, U OIPEICIICHUEM OCHOBHBIX 2JIEMEHTOB COJECpXKaHUS; PEKOMEHJALMU II0 MaTepHabHO-
TEXHUYECKOMY 00ECIeYeHNIO0 YYeOHOTO MpeIMeTa U TUIaHUpyeMbIe Pe3ysIbTaThl U3ydeHUsl y4eOHOTO MpeIMeTa.

B «llosicHuTeNnpHONM 3amuMCcKe» pPAacKpPBIBAIOTCS OCOOCHHOCTH, KaXJIOro paszjeia NporpaMMbl, MPEEeMCTBEHHOCTb €€ COJEpKaHHs C BaKHEHIIUMHU
HOPMaTUBHBIMM JJOKYMEHTaMHU; JlaeTcsi oOlnas XapakTepUCTHKa Kypca FeOMeTpUH ero MecTa B 0a3ucHOM yueOHoM miaHe. Oco0oe BHUMaHUE yAeseTcs LessIM
U3yUYeHHsI Kypca T'€OMETpUH, €ro BKJIaJly B pElICHHE OCHOBHBIX IMEJAarorMuecKux 3a/ad B CHUCTEME OCHOBHOTO O0IIero o0pa3oBaHMs, a TAKKE PACKPBITHIO
pe3yabTaTOB OCBOCHUS 00YYaIOLIMMHUCS ITPOTPaMMBI 110 ajaredpe Ha CTYIEHH OCHOBHOTO 00111ero oopa3oBanus (B 8 Kiacce).



Paznen «OcHOBHOE cojiep KaHue» BKIIOYAET MEpeueHb U3y4aeMOoTo COJep KaHus, 00bEeMHEHHOTO B COJIEpKaTeIbHbIE OJIOKM C YKa3aHHEM Y4eOHBIX 4acoB,
BBIJICJIIEMBIX HAa N3YYEHHE KaXI0TO OJ0Ka.
B paznene «Temarnyeckoe IIaHUpOBaHUE» NPEACTABICH MEPEUCHb TEM Kypca anredpa v 4nciio y4eOHBIX 4acoB, OTBOJMMBIX HA M3YU€HUE KaX O TEMBI,
XapaKTepUCTUKA OCHOBHOTO COAEP KaHMsI TEM U OCHOBHBIX 3JIEMEHTOB COAEPIKAHMSL.
[Tporpamma Taxxe BKIIto9aeT «PekoMeHIauu o OCHAICHNIO y9e0HOTO TPOIIeccay.
dopmamMu OpraHu3alyy ypoKa SIBISIFOTCS:
dbpoHTanpHas paboTa, HHIUBUAYAIbHAS pabdoTa, cCaMOCTOSTEIbHAS padoTa.
VYpoku Jiensarcs Ha HECKOJIBKO THIIOB:
— YpOK u3y4yeHus (OTKPBITHSI) HOBBIX 3HAHUI,
—  YPOK 3aKpEIUICHUS 3HAHUU,
— YPOK KOMIUIEKCHOTO TPUMEHEHNH,
— ypOK 00OOIIEHUS U CHUCTEMAaTHU3aIluU 3HAHUM,
—  YPOK KOHTPOJIS,
— YPOK pa3BEpHYTOI'0 OLICHUBAHMUSL.
B nporpamme npeaycMoTpeHa MHOTOYPOBHEBAsI CCTEMAa KOHTPOJISI 3HAHHI:
1. WunuBuayanbHbIN (YCTHBIA OMPOC 1O KapTOYKaM, TECTUPOBAHHME, MaTEMaTHUECKUN JUKTAHT) Ha BCEX Tarax paboThI.
2. CaMOKOHTpOJIb - TIPH BBEICHUH HOBOTO MaTepHaa.
3. B3auMOKOHTpOJIb — B MpoIiecce OTPAOOTKH.
4. PyOexxHbBIN KOHTPOJIb — ITPH MPOBEICHUN CAMOCTOSTEIbHBIX padoT.
5. HTOroBbIi KOHTPOJIb — MPH 3aBEPIICHAH TEMbI

1. OBIIASA XAPAKTEPUCTHUKA YYEBHOTI'O IIPEJIMETA

B kypce anredpsl MOXKHO BBIICIUTD CIEIYIONINE OCHOBHBIE COJIEpKaTeNIbHbIE JIMHUN: apudMeTHKa; anredpa; GyHKIUU; BEPOSITHOCTh U cTaTucTuka. Hapsany ¢
3THM B COJIep>KaHHE BKIIFOUEHBI J1BA JOMOJHUTENBHBIX METOI0JIOTMUECKUX pa3jiena: JIOTUKA U MHOXKEeCTBA; MaTeMaTHKa B HCTOPUYECKOM Pa3BUTHH, YTO CBSI3aHO C
peanuzanueil 1eiae OOIIEHHTEINICKTYyalbHOTO W OOIIEKYAbTYpHOTO pa3BuTHUs ydammxcsa. CoaepxkaHHe KaKIOro M3 JTHUX pa3[esioB pa3BOpadyMBacTCi B
COJIepKaTeIbHO-METOJMUECKYIO JIMHUIO, MTPOHU3BIBAIOIIYI0O BCE OCHOBHBIE COJiepKaTenbHble TUHUH. [Ipu 3ToM mepBast muHus — «JIOrvMKa U MHOXECTBa» —
CILY’KUT LEJIH OBJIQ/ICHUS YYAIIUMUCS HEKOTOPBIMH 3JIEMEHTaMU YHUBEPCAIBHOTO MaTEMaTHYECKOT0 s3bIKa, BTopasi — «MareMaTuka B ICTOPUYECKOM Pa3BUTHID)
— c1ocoOCTBYET CO3JaHUIO OOIIEKYIbTYPHOTO, TYMaHUTApHOTO (JOHA U3YyUEHUs Kypca.

Cogepxanuie TUHUH «ApUPMETHKA» CIYKUT 0a30i Ans JalbHEHIIEro M3y4eHHsl y4alluMUCS MaTeMaTHUKH, CIMOCOOCTBYET Pa3BUTHIO UX JIOTUYECKOTO
MBIILIEHHS, (POPMUPOBAHHUIO YMEHHS MOJIH30BAThCS aIrOPUTMaMH, a TaKXKe MPUOOPETEHUIO MPAKTHUYECKUX HABBIKOB, HEOOXOJMMBIX B MOBCEIHEBHOM KU3HU.
Pa3BuTHe MOHATHS O 4YMCIe B OCHOBHOM IIKOJIE CBSI3aHO C PAIlMOHATBHBIMU M HUPPAIMOHAIBHBIMU YHCIaMH, (pOpPMHpOBaAHHEM MEPBUYHBIX MPEICTABJICHUN O
JNEHCTBUTEILHOM YHCIIE.

Copnepxanne TUHUN «Anredpay» crmnocoOCTByeT (HOPMHUPOBAHHIO Y yYAIIMXCSl MAaTeMaTUYECKOTO ammapara JUisi pelieHHs 3a/lad U3 pa3/ielioB MaTeMaTHKH,
CMEXHBIX TIPEIMETOB U OKPYXKAIOMIeH pealbHOCTU. S3bIK anreOphl MOAUEPKUBACT 3HAUCHHUE MaTEMATHKHU KakK SI3bIKa JUIS TOCTPOCHUS MaTeMaTH4e CKIX MO/IeNen
MPOLIECCOB U SIBJICHUI peaibHOTO MUpa.



Pa3zBuTne anropuTMHYECKOrO MBIIUICHUS, HEOOXOJMMOTrO, B YAaCTHOCTH, JJISI OCBOSHHS Kypca WH(GOPMATHKH, W OBJAJCHHE HaBBIKAMHU JEIyKTHBHBIX
paccyXJICHUN TaKKe SBISIOTCS 3amadamu u3ydeHus: anreOpsl. [IpeoOpa3oBaHne CHMBOJIBHBIX (JOPM BHOCHT CHEHM(PUUECKUN BKJIAJ B Pa3BUTHE BOOOPaKCHHUS
yyalmxcs, uX clocoOHOCTeN K MaTEMaTUUECKOMY TBOPUYECTBY. B OCHOBHOII 111KOJIE MaTepuall IpyIIUpyeTCsl BOKPYT PallMOHAJIbHBIX BhIPAKEHUN.

Copepxanne paznena «DyHKIUI» HAIEIEHO HA MOJIydYeHUE MKOJIbHIUKAMU KOHKPETHBIX 3HAHWA 0 (PYHKIIMU KaK BaKHEHIIEH MaTeMaTHYEeCKONH MOJENIU s
ONMCAHUS M UCCIIEJOBAHUSI pa3HOOOpa3HbIX mpoleccoB. M3ydyeHne 3Toro Marepuaina CriocOOCTBYET Pa3BUTHIO y YYalllUXCS YMEHHS HCHOJb30BaTh Pa3jIMyHbIE
SI3BIKA MATEMAaTHKH (CIOBECHBIN, CHMBOJIMUECKUH, Ipa)uvuecKuii), BHOCUT BKJIaJ B (JOpMUPOBAHHE MPEICTABICHUN O POJIM MaTEMAaTUKU B PA3BUTUH IIMBUIIH3AINN

U KYJIbTYpBI.
Pa3znen «BeposTHOCTh U cTaTUCTHKAa» — 00s3aTENbHBII KOMIIOHEHT IIKOJbHOIO 00pa30BaHus, YCUJIMBAIOLIUI €ro MPUKIAAHOE U IPAKTUYECKOE 3HAYECHHUE.
OTOT MaTepuall HEOOXOIUM, IMPEXKAE BCero, M (HOPMHUPOBAHMSA y YdYalIMXCS (PYHKIMOHAIBHOM TPAMOTHOCTH — YMEHHUS BOCIPUHHMATh M KPUTHUECKH

aHAJIM3UPOBaTh MH(OPMALINIO, MPEACTABIEHHYIO B Pa3IMYHbIX (OpMax, NOHUMATh BEPOSTHOCTHBIA XapaKTep MHOTHX pealbHbIX 3aBUCHMOCTEH, MpOU3BOAUTH
[IPOCTEHIINE BEPOSITHOCTHBIE pacuéThl. M3yueHne oCHOB KOMOMHATOPUKH IMO3BOJMUT Y4YalleMyCs OCYIIECTBISATh PACCMOTPEHME CIydaeB, Mepedop M MOACYET
qyclia BAPUAHTOB, B TOM YMCJI€ B IPOCTEUIINX MPUKIIAHBIX 3a/1a4ax.

[Ipy m3yuyeHuM CTATUCTHKU U BEPOSITHOCTH OOOTalalOTCsl MPEACTaBICHHUS O COBPEMEHHOW KapTHMHE MHUpa M METOJax €ro McclieZloBaHus, QopMHpyeTcs
MMOHUMAaHHE POJIM CTATUCTHUKU KaK HCTOUYHMKA COLMAJIbHO 3HAYMMOM HH(OPMALIMK U 3aKIIaJAbIBAIOTCS OCHOBBI BEPOSTHOCTHOTO MBIIIEHUS.

2. MECTO YUYEBHOI'O IPEJIMETA B YYEGHOM IIJIAHE.

CornacHo denepasibHOMY 0a3uCHOMY ydyeOHOMY TUTaHY Ui 0Opa3oBaTENbHBIX yupexnaeHui Poccuiickoit denepanuu Ha W3y4eHHE anreOpbl B 7 Kiacce
otBoauTca 140 ywacoB u3 pacuéra 4 yaca B HeAento. JIOMOJIHUTEIBHBIE Yachl UCMOJB3YIOTCA U1l PAaCIIMPEHUs 3HAHUM M YMEHUM MO OTACIbHBIM TeMaM BCEX
pas3zenoB Kypca.

3. PE3YJIBTATHI U3YUEHUS YYEBHOI'O IIPEIMETA

HporpaMMa o0ecreynBaeT AOCTHXKCHUC CIICAYIOIIUX PE3YJIIbTAaTOB OCBOCHUS 06pa30BaTeJ'IBHOI7I ImporpaMMbl OCHOBHOI'O O6H_ICFO O6pa3OBaHI/I$IZ

JIUYHOCMHbIE:
— c(opMHUPOBAHHOCTh OTBETCTBEHHOI'O OTHOIICHUS K YYEHHUIO, TOTOBHOCTh U CHOCOOHOCTH OOy4aroIIMXCsl K CaMOpa3BUTHIO U caMOOOpa30BaHHUIO Ha
OCHOBE MOTHBAIIMM K OOYYEHHUIO U MO3HAaHUIO, BEIOOPY AanbHeiIero oopa3oBaHus Ha 06a3e OPUEHTHPOBKHU B MUpe npodeccuii u npodeccruoHanbHbIX
MPEANOYTEHNH, 0CO3HAHHOMY OCTPOEHHIO HHAMBUIYaIbHOM 00pa30BaTeIbHOM TPAEKTOPUH C YIETOM YCTONUMBBIX IO3HABATEIBHBIX HHTEPECOB;
—  ¢(hopMHUPOBAHHOCTH LIETTOCTHOTO MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOLIECTBEHHON MPAKTUKY;
— c(opMHUPOBAaHHOCTh KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOIIEHUHM M COTPYIAHHYECTBE CO CBEPCTHUKAMM, CTapIIMMM W MIAJIIUMH, B
00pa3oBaTesbHON, OOIIECTBEHHO IM0JIE3HOM, y4eOHO-NCCIIeI0BATENLCKOM, TBOPUECKOHN U APYTUX BUIAX AEATEIBHOCTH;



YMCHHUEC ACHO, TOYHO, I'PAMOTHO H3JIaraTb CBOU MBICIIM B yCTHOﬁ W MMHUCBMEHHOM peur, MOHMUMATh CMBICII MOCTaBJIICHHOM 3aaa4u, BBICTPAHWBATb
apryMeHTauuo, MIPUBOAUTH IIPUMEPLI U KOHTPIPUMEPHI;

MPEJICTABJICHAE O MaTeMAaTHUYECKOW Hayke Kak cepe 4YenoBeYeCKOW AeATeNbHOCTH, 00 dramax e€ pa3BUTHsA, O €€ 3HAYMMOCTH ISl Pa3BUTHUS
OHUBUIIN3alIUH,

KPUTHYHOCTb MBIIJICHUA, YMCHHEC PaCIIO3HABATh JIOTHYCCKH HCKOPPCKTHLIC BBICKA3bIBAHM A, OTJINYATh THIIOTE3Y OT (1)aKTa;

KpCaTHUBHOCTb MBIINIJICHUA, MTHUIIUATHBA, HAXOAYNBOCTb, AKTUBHOCTD IIPHU PCIICHUU aJII‘C6paI/I‘IeCKI/IX 3aj1a4,

YMEHHE KOHTPOJIUPOBATH MIPOIECC U PE3YIhTAT YICOHON MaTEeMaTHICCKON EATSIILHOCTH,

CIOCOOHOCTh K SMOIIMOHAILHOMY BOCTIPUSTHIO MAaTEMAaTHIECKUX 0OBEKTOB, 3334, PEIICHHUH, PacCyKICHHI.

Memanpe()/wemﬁbze:

IepBOHAYAJIbHbBIE MPECTABIECHUS 00 UIESIX U O METOJaX MaTeMaTHKU Kak 00 YHHUBEPCaJIbHOM SI3bIKE HAYKH U TE€XHUKH, O CPEJCTBE MOJIEIUPOBAHUSA
SIBIICHUI U IPOLIECCOB;

YMEHHE BUIETh MaTEMATUUYECKYIO 3a[ady B KOHTEKCTE POOIEMHOM CUTYallH B IPYTUX AUCHUIUIMHAX, B OKPYKAIOIIEeH KU3HU;

YMEHHE HaXOJIUTh B Pa3IMYHBIX UCTOYHHMKAX MHGOPMAIHIO, HEOOXOIMMYIO JUIsl pElIeHUs MaTeMaTUYecKUX MpoOsieM, U MPeICTaBIsITh €€ B MOHSATHON
(dbopMe; MPUHUMATD PELlIEHUE B YCIOBUSIX HEMOJIHON U U30BITOUHOM, TOUHOM 1 BEPOSITHOCTHOM MH(OopMaluu;

yMEHHE MOHUMaTh U UCHOJIb30BaTh MaTeMaTUYECKUE CPEJCTBA HATSAHOCTH (PUCYHKH, YEPTEXKHU, CXEMBI U JIp.) Ul WJUIIOCTPALMU, HHTEPIPETAIUH,
apryMeHTalllu;

YMEHHUE BBIIBUTaTh TUIIOTE3bl IPU PELIEHUN YU€OHBIX 33]a4 U IOHUMATh HEOOXOUMOCTb UX ITPOBEPKH;

YMEHHUE PUMEHSTh UHAYKTUBHBIE U JIElyKTUBHBIE CIOCOOBI pacCyKACHUH, BUJIETh pa3IMYHbIC CTPATETUU PEIIECHUS 3a/1a4;

ITOHMMAaHKE CYNTHOCTH aITOPUTMUYECKUX IIPEINUCAHUI U YMEHHE JEUCTBOBATh B COOTBETCTBUU C IIPEAJIOKEHHBIM AJIT0 PUTMOM,;

YMEHHUE CAMOCTOSTENILHO CTABUTH LIEJIU, BBIOUPATh U CO3J]aBaTh AJITOPUTMBI JJIsl peIIeHHs] y4eOHBIX MaTeMaTHUECKUX MPOOIeM;

YMEHHE IUIAHUPOBATh U OCYLIECTBIIATH IEATCIBHOCTD, HAITPABJICHHYIO Ha PELICHHE 3a/1a4 HCCIIEN0BATEIBCKOTO XapakTepa.

npeomemmule.

yMeHHe paboTaTh ¢ MaTeMaTHYECKUM TEKCTOM (CTPYKTypUpOBaHME, U3BJICUYEHHE HEOOXOAMMOW MH(OpPMAIMHK), TOUHO U I'PaMOTHO BBIPAXaTb CBOU
MBICJIA B YCTHOW M NMUCHBMEHHOW peud, MPUMEHSS MAaTeMaTUYEeCKyl0 TEPMHUHOJIOTHUIO U CHMBOJIMKY, HCIOJb30BaTh Pa3IMUYHbIC SI3bIKM MAaTEMaTUKU
(crmoBecHBIN, CUMBOJIMYECKH, rpaduueckuit), 000CHOBBIBATH CYXICHHUS, TPOBOAUTH KJIaCCU(UKALINIO, JOKA3bIBATh MATEMATUYECKUE YTBEPKICHHUS;
BlIaZieHHe 0a30BbIM MOHATUHHBIM amnmapaToM: UMETh IPEACTaBICHHE O YHCIe, BIAJCHHE CHUMBOJBHBIM SI3BIKOM anreOpbl, 3HAHHE AJIEMEHTapHBIX
(YHKIIMOHATBHBIX 3aBUCUMOCTEH, (HOPMUPOBAHKE MPEJICTABICHU O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEalbHOM MHUPE U O Pa3IMYHBIX CrIoco0ax
WX U3y4eHHsI, 00 0COOEHHOCTSX BBIBOJOB U MIPOTHO30B, HOCSIIIUX BEPOSITHOCTHBIN XapakTep;

YMEHHE BBINOJHATh anreOpanyeckue Mmpeodpa3oBaHusl palMOHATbHBIX BBIPAKEHUN, IPUMEHSTh UX JJIS PElICHUs y4eOHBIX MaTeMaTUYeCKUX 3a1ad U
3a/1a4, BOSHUKAIOIINX B CMEXHBIX YUEOHBIX NMPEAMETaX;

YMEHHE TOJH30BAThCS MaTeMaTHUECKUMHU (OopMylIaMHU M CaMOCTOSITENTBHO COCTABIISITH (POPMYIBl 3aBUCUMOCTEH MEXAy BEIHMUYMHAMU Ha OCHOBE
00001IIeHUS YaCTHBIX CITy4aeB U IKCTIIEPUMEHTA;

YMEHHE pellaTh JIMHEHHbIE ypaBHEHHUS W HEPABEHCTBA, a TaKXKe MPUBOJMMBIC K HUM YpaBHEHHUS, HEPAaBEHCTBA, CUCTEMbI; IPUMEHSAThH TpadudecKkue
MPEACTABICHUS JUISl PELICHUS U UCCIIEOBAHUS YPABHEHUM, HEPABEHCTB, CUCTEM; IPUMEHSTh MOJYUeHHbIE YMEHUS JIJIsl PEIIeHHs 3a]]a4 U3 MaT€ MATHKH,
CMEXHBIX MIPEIMETOB, MPAKTUKH,



— OBJQJICHHE CHUCTEMOW (YHKIHMOHAJIBHBIX MOHATHH, (PYHKIMOHAIBHBIM S3bIKOM M CHMBOJHUKOW, YMEHHE CTPOHTH rpaduku (QyHKUIHH, OMUCHIBATH UX
CBOICTBA, UCHOJIB30BATh (PYHKIMOHAIBHO-TpapHUecKre MPeCTaBICHUS ISl ONMCAHMS U aHAIM3a MAaTEMAaTHYECKUX 3a/1a4 U PEaIbHBIX 3aBUCHMOCTEIH;
— OBJIaJICHHE OCHOBHBIMU CIIOCOOAMU TPEACTABICHUS M aHAIN3a CTATUCTHYECKUX JaHHBIX;

— YMCHHUC IMPUMCHATH HU3YUCHHBIC IOHATUSA, PC3YJIbTATbhl U MCTOABI IPU PCIICHUH 3aJa4 M3 PA3JIMYHBIX pa3aciioB KypCa, B TOM YHCJIC 3a/a4d, HC
CBOJAIIMNXCA K HCIOCPCACTBCHHOMY ITPUMCHCHUTIO U3BECTHLIX AJITOPUTMOB.

4. COAEPKXAHME YYEBHOI'O IIPE/IMETA

1. BrpIpaikenus U UX NpeoOpa3oBaHusA. Y paBHEHHS.

UucnoBbie BBIpaKEHUS W BBIpAXKEHHUs C MepeMeHHbIMHU. [Ipocreiiime npeoOpa3oBaHusl BhIpaXEHUN. YpPaBHEHHE C OJIHUM HEW3BECTHBIM U €T0 KOPEHbD,
JIMHEWHOE ypaBHeHHe. Penlenne 3a1a4 METo0M YpaBHEHUN.
ens - cucteMaTu3upoBaTh U 0OOOITUTEH CBEEHUS O TPeOOpPa30BaHUM BHIPHKEHUN U PEIICHUH YpPaBHEHUW C OJHUM HEM3BECTHBIM, MOJIYYCHHBIC YUAIIMMUCS B
Kypce MaTeMaTHKH 5,6 KIacCoB.
3HaThKAaKWE YHCIIa SBISIOTCS IEJIBIMU, APOOHBIMHU, PAIIMOHATBLHBIMH, TOJOKUTEIBHBIMU, OTPUIIATEIbHBIMHU U Jp.; CBOMCTBA JCHCTBUN HAJ YMCIaMU; 3HATh U
MMOHUMATh TEPMUHBI «YHCIIOBOE BEIPAXKCHHEY, «BBIPAKEHUE C TIEPEMEHHBIMIY, «3HAYCHUE BBHIPAKECHUS», TOKIECTBO, «TOKAECTBEHHBIE MPE0Opa30BaHUS.
YMEThOCYIIEeCTBIIATh B OYKBEHHBIX BBIPAKCHUSX YHCIIOBBIC TTOJICTAHOBKHU U BBIMOJIHATH COOTBETCTBYIOIINE BBIYMCIICHUS; CPABHUBATH 3HAYCHUSI OYKBEHHBIX BBIPKECHHIN
TMIPU 33JJAHHBIX 3HAYEHUSX BXOIIMX B HUX MEPEMEHHBIX; PUMEHSTH CBOMCTBA ICUCTBUI HAJl YMCIIAMH ITPYA HAXOXKJACHUHW 3HAYEHUI YU CIIOBBIX BBIPAXKEHUI.
Cratuctrueckue XapakTepUCTHKH.
[{esb - MOHUMATH MPAKTUYECKUN CMBICT CTATUCTHYECKUX XaPAKTEPUCTHK.
3Hame MPOCTEUIINE CTATUCTUYECKUE XapAKTEPUCTUKH.
Ymems B HECOXKHBIX CITydasiX HAXOJUTh 3TU XapaKTEPUCTUKH JJISI Psiia YUCIOBBIX JAHHBIX.

2. MOyHKIUH

OyHkIys, oomacte onpeneneHus Gyakuun, CriocoOsl 3ananus Gyakuun. ['paduk ynkumn. Oynkuus y=«kx+hu e€ rpadpux. yHkuus y=xxu e€ rpaduk.
[{enb- MO3HAKOMUTH YYAIIUXCA C OCHOBHBIMU (DYHKIIMOHATBHBIMH MOHATUSAMU U € Tpadukamu QyHKUUN y=kx+b, y=kKx.
3HarborpeneneHuss GyHKIUU, 00IacTH ompeneneHuss (GyHKUKUU, 0OJACTH 3HAUYEHUM, YTO TaKOe apryMEHT, Kakas MEepeMEHHas Ha3bIBaeTCs 3aBHCHMOM, Kakas
HE3aBHCHUMOM; IOHUMATh, YTO (PYHKIUS - 3TO MaTeMaTHyecKas MOJEeJb, MO3BOJISIONIAs OMUCHIBATh U U3yYaTh Pa3HOOOpA3HbIE 3aBUCUMOCTU MEXKAY pealbHbIMU
BETMYMHAMH, YTO KOHKpETHbIE THUMbI (GYyHKIMHA (mpsMas ¥ oOpaTHas HPOMOPLUUOHATIBHOCTH, JIMHEHHAs) OIMUCHIBAIOT OOJBIIOE Pa3HOOOpa3He pealbHBIX
3aBUCUMOCTEN.
YMeThbIpaBUILHO YHOTPEOIATh (PYHKIIMOHATBFHYIO TEPMUHOJIOTHIO (3HaYeHHe (PYHKIIUHU, apTyMeHT, Tpaduk QyHKIUHU, 001acTh onpeaeeHne, 00IacTh 3HaYeHH ),
MOHUMATh €€ B TEKCTE, B PEUU yUHUTENs, B (GOPMYIHUPOBKE 3a/1a4; HAXOUTh 3HAUCHUS (PYHKIUH, 3alaHHBIX (PopMynoii, Tabnuie, rpagukom; pemaTb 00paTHYIO
3a/avy; CTPOUTH Tpaduku JUHEHHON (YHKIHU, MPAMON M OOpaTHOH MPOTMOPIIMOHATHHOCTH; MHTEPIPETUPOBATH B HECIOXKHBIX CIy4asX IpaduKu peasbHBIX
3aBUCHMOCTEH MEXy BeJIMUMHAMU, OTBEYAs! Ha MMOCTABJICHHBIE BOMTPOCHI

3. CremneHb ¢ HATYPAJIbHBIM MOKa3aTeJeM



CreneHp ¢ HATYpaJIbHBIM MOKa3aTeneM U eé cBoiicta. Onnounen. OyHkuuu y=x2, y=x°, 1 uX rpapuxu.
Llenb - BBIpabOTaTh YMEHHUE BBIMOJHATH JEHCTBUS HAJl CTENICHSIMH C HATYpaJbHBIMU MOKA3aTEISIMH.
3HaTHONpeIeIeHHE CTEEHH, OJHOUIEHa, MHOTOUIeHa; CBOMCTBA CTEIEH! C HATYPaJIbHBIM TI0Ka3aTeleM, CBOHCTBA QYHKIMH y=X? , y=x° .
Vmems HaxonuTh 3HadeHus (YHKIMH, 3a7aHHBIX (GOpMYIOH, Tabmuuei, rpaduKoM; pemaTh oOpaTHYIO 3aiady; cTpouTh rpaduku (yHKumin y=x2, y=x°,
BBITIOJIHATh JIEMCTBUSL CO CTENEHSAMH C HATypaJbHBIM IIOKa3aTesieM; NpeoOpa3oBBIBaTh BBIPAKEHHS, COJEPIKAIIME CTEINEHHW C HATYPAIbHBIM TOKa3aTelleM;
MPUBOANTH OJJHOUIICH K CTAaHJAaPTHOMY BHLY.

4. MHOro4jeHbl

Muorounen. CiioxeHre, BBIUUTaHHE U YMHOKEHHE MHOTOWIEHOB. Pa3iiojkeHrne MHOTrousIeHa Ha MHOXUTEIIH.
[enb - BbIpaboTaTh yMEHUE BHINOJIHITH CJI0KEHUE, BHIYMTAHUE, YMHO)KEHHE MHOTOUJIEHOB U Pa3Ji0’KeHNE MHOTOUJIEHOB HA MHOKHUTEIH.
3name onpeneneHue MHOIOWIEHa, IOHUMAaTh GOPMYIUPOBKY 3aJaHUI: «YIPOCTUTH BBIPAXKEHUEY, «PA3TI0OKUTh HA MHOKHUTEIIN.
Ymemwb npuBOIUTH MHOTOWIEH K CTAHAAPTHOMY BUY, BBIIIOJIHATh JIEHCTBUS C OJTHOUIEHOM M MHOTOUYJIEHOM; BBIMOJIHATH PA3I0’KEHUE MHOTOUJIEHA BHIHEC EHUEM
o0Iero MHOXXUTENS 3a CKOOKM; YMHOKaTh MHOTOWIEH HAa MHOTOYJIEH, pacKiaJplBaTh MHOTOYIEH Ha MHOXHUTEIU CIIOCOOOM TpYIIIUPOBKHU, JOKAa3bIBaTh
TOKIECTBA.

5. MDopMyJibl COKPAMIEHHOTO YMHOKEHHUS

dopmynsi(atb) = a? +2ab+b? (a-b)(@a + b) = a*>-b? [{atb)(a®+ab+b?)].TIpumencane GOpMyT COKPANIEHHOTO YMHOXEHHS K Pa3I0KEHHIO Ha
MHOKHTEIIH.
Ienb- BHIPabOTaTh YMEHHE IIPHMEHATh B HECTIOXKHBIX CIydasx (pOPMyYITbl COKPAIIEHHOTO YMHOXKEHHS [UIsl PEoOPa30BaHMs 1IeIIbIX BEIPAXKEHHI B MHOTOUJICHBI H
JUIS PA3JIOKEHNS MHOTOUICHOB HA MHOYKHTEITH.
3HATH(QOPMYITBI COKPAIIEHHOTO YMHOXKEHHS: KBaJPAaTOB CYMMBI M PA3HOCTH JBYX BHIPAXKEHHIA; A3TMUHEIE CIIOCOOBI Pa3lIokKEHNs MHOTOYWICHOB HAa MHOKHTEIH.
VMeThunTaTh (POPMYIIBI COKPALICHHOTO YMHOXKEHHS, BBIIONHATH IIPeOOPa3OBaHHE BBIPHKCHHI MPUMEHEHHEM (OPMYJ COKDAIIEHHOTO yMHOMKEHHMS: KBajpaTa
CYMMBI M Pa3HOCTH JIBYX BHIP)KEHHE, YMHOXKEHHS Pa3HOCTH JBYX BHIPAKEHMI HA MX CYMMY; BHITIOIHATh PA3JIOKEHNE PA3HOCTH KBAAPATOB JBYX BHIPAKEHHH Ha
MHOKHTENH; HPUMEHSATh PA3IMUHbIE CHOCOOBI PA3JIOKEHNs MHOTOUICHOB HAa MHOXHTEIN; IIPeoOpasoBbIBATh LieiIble BHIPAXKEHHS, IPHMEHATh NPeobpasoBaHue
LIeJIBIX BBIPAXKEHMI IIPH PEIICHHUH 3a/1au.

6. Cucrembl JMHeHBIX yPABHEHHI

Cucrema ypaBHeHI/Iﬁ C ABYMS INECPCMCHHBIMU. Pemenue cucrem ABYX JIMHEMHBIX ypaBHeHPIfI C IBYyMdA IICPEMCHHBIMU. Pemenue 3amau meTogom
COCTaBJICHUA CUCTEM ypaBHeHHﬁ.
HeJ’IL- IO3HAKOMUTD yHalluxcsa CO crocodamu peuicHus CUCTEM JIMHEWHBIX ypaBHCHI/Iﬁ C AByMs IICPEMCHHBIMU, BLIpa6OTaTb YMCHHC pCHIATh CUCTCMbI ypaBHeHI/Iﬁ
" NPpUMCHSTH UX IMPU pCHICHUHN TCKCTOBBIX 3a/1a4.
3HaTB,LITO Takoe JHUHEHHOE YpaBHCHUC C ABYM:A INCPECMCHHBIMH, CUCTEMaA ypaBHeHHfI, 3HATb PA3JINYHBIC CIIOCOOBI peumieHud CUCTEM ypaBHCHI/Iﬁ C IBYM:A
NEPpCMCHHBIMU croco0 IIOACTAaHOBKH, croco0 CJIOKCHUA, IMOHUMAThb, YTO YPABHCHHC - 3TO MaTeMaTH4YeCKHUI arrapar pCeuICHUA paSHOO6pa3HBIX 3aga4 U3
MaTreéMaTuKu, CMCKHBIX obOmacrei 3HaHI/II71, IIPaKTHUKHU.



YMeThIpaBUILHO YHOTPEOIATh TEPMUHBI: «yPaBHEHUE C ABYMS IIEPEMEHHBIMUY, «CUCTEMay; TOHUMATh UX B TEKCTE, B PEUH YUHUTENs, MOHUMATh (POPMYITHPOBKY
3a/1a4¥ «PEIIUTh CUCTEMY YPAaBHEHHH C JIBYMsI IEPEMEHHBIMIY; CTPOUTH HEKOTOPbIE IpadMKi YPaBHEHUS C IBYMS IIEPEMEHHBIMHE; PEIIaTh CUCTEMbI YPaBHEHHH C IBYMS
NEPEMEHHBIMH Pa3IMYHBIMH CIIOCOOaMHU.

7. IloBTopenme. Pemenue 3agaq

3akperuieHue 3HaHWH, YMEHUH M HaBBIKOB, TIOJTYYE€HHBIX Ha YPOKax IO TaHHBIM TeMaM (Kypc anreOpsl 7 Kiiacca).

Yueono-memamuueckuii nnan

I"n1aBa/ B Tom umcie,
Tema KosimyecTBo yacoB

Ilaparpag KOHTP.pao.

1. BrIpakeHus1, TOXKIECTBA, ypaBHEHUS 26 3

2. OyHKIIUU 18 1

3. CrerneHnp ¢ HATYpaJIbHBIM MMOKa3aTeIeM 19 2

4. MHOTOYJICHBI 23 2

5. DopMyITBl COKPAIIEHHOTO YMHOKEHUS 23 2

6. Cucrembl TUHEHHBIX YPaBHCHUI 17 1

7. [ToBTOpEHME 14 1
Hroro: 140 12

Dopmbl KOHMPOIA PE3YTbM AN 08 00pPA306amMeNbHON OeaAmeaIbHOCIU

Ne Tema Ne Jlara
YPOKa | mIpoOBeaeHHUs
n/n
1. BxoaHnoe TectupoBanue Ne 7
2. KonTtponsHas padotaNel «Beipaxenus. ToxaecTay Ne 12
3. KonTtponpHas padota Ne2 «YpaBHeHHUE ¢ OJJHOH NepeMeHHOI» Ne 26




4. | Konrponbnas padora Ne3 «Jluneiinas GpyHKIus» Ne 44

5. | [IpomexxyrouHoe TeCTUpOBaHUE Ne 53

6. KonTtponsnas padota Ne4 «Crenenp ¢ HaTypaabHbIM NOKazarenem» | Ne 63

7. KonTponsnas padora Ne5 «CrnoxeHre U BBlYUTaHUE MHOTOWJIeHOB» | Ne 75

8. | KontponpHass pabora Ne 6 mo Teme: «lIpomsBenenue | Ne 86
MHOTOYJICHOB.

9. | KorrponbHas padora No7 «DopMyibl COKpaIIeHHOTO YMHOXKeHHs» | Ne 99

10. | KonTpombHas Ne 109
padora Ne 8 mo Teme «IIpeoOpa3oBanHue IENOT0 BBHIPAKECHHS B
MHOTOYJIEH»

11. | KontponsHas padota Ne9 «Cuctembl TUHEHHBIX YpaBHEHUID» Nel26

12. | UroroBasi KoHTpoBHAs paboTa. Ne 134
Hroro 12

6. TEMATHYECKOE IINTAHUPOBAHHUE

B nmanHoM pasznerne npeacTaBieHO TeMAaTUYECKOe TUTaHUpOBaHUe A 7 Kiacca B cootBeTcTBUU ¢ TpeboBanusmu OI'OC obmero o6pazoBanus. TemaTrueckoe
IUIAHUPOBAHUE PAcCUUTaHO HAa 35 yuyeOHBIX HeNedb B KaXIOM Kiacce, yTo coctaBiseT 140 ygacoB B rof (4 uvaca B Heaento). Temarnyeckoe IUIaHUPOBAHUE
OTpa)kaeT CoJep:KaHHWe Kypca, KOJIMYECTBO YacOB, OTBOAMMOE Ha KaxKIylo TeMy. JlaHa XapaKTepUCTHKAa OCHOBHBIX BHUIOB JESATENLHOCTH OOydYaroluxcs U
(hopMUpYEeMBIX YHUBEPCAIBHBIX YU€OHBIX IEHCTBUI MO KaXKIOW TEME.

TemaTtnyeckoe nnaHnpoBaHue. 7knacc. Anrebpa.(astop K0.H.Makapbiyes 1 T.A4..

Ne | Tema ypoKa Kon. | pgata

1. BblpaxeHuA 5
Yucnosble BbipaXkeHuUA. 1 01/09.22
Bblpa)KeHnA ¢ nepemeHHbIMMU 2 02,03/09.22
CpaBHEHME 3HAYEHNM BblPAXKEHUN. 2 06.05/09.22




MpeobpasoBaHUE BbIpaKEHUN.
CBoWcTBa AENCTBUM Hag YMCNaMMU.

ToxkaectBa. ToXaecTBEHHblE NPeobpa3oBaHMA BbiparKEHWUA.

KoHTponbHas pabotaNel

YpaBHeEHUA C 0 4HON NepeMeHHOM
YpaBHeHMe N ero KopHW.
JlnHenHOe ypaBHEHME C O4HOM NEepeMEHHOM
PeweHune 3a4a4 C NOMOLLbIO YPABHEHUN.

CTaTUCTMYECKMNE XapPaKTEPUCTUKMU
CpeaHee apndmeTmyeckoe, pasmax n moaa.
MepgmaHa Kak CTaTUCTUYECKaA XapaKTepucTuka
KoHTponbHaAa pabotaNe2

DYHKUNM 1 UX TpadUKu.
Y10 TaKkoe PyHKUMA.
BbluncneHue 3HauyeHn pyHKUMM no opmyne.
FpaduK GyHKLUUMN.

NnHenHaa GyHKUMA.
Mpamaa NPonopUMOHANbHOCTb U ee rpaduK.
NInHenHaa GyHKUMA 1 ee rpaduk.
KoHTponbHaAa pabotaNe3

CTeneHb 1 ee CBOMCTBA.

Onpe,u,eneHme CTeéneHn C HaTypPa/ibHbIM NOKa3aTe/lIEM.

YMHOeHWE U geNleHne cTeneHewn.

Bo3BeaeHume B cTeneHb Npon3BeaeHUA U CTEMNEHMN.
OpHouYNeHbI.

OAaHoYNEeH M ero cTaHAapPTHbIM BUA,

YMHOXeHne ogHouneHoB. Bo3BeaeHmne ogHoY1EeHa B

CTENEHbD.

PyHKUMN y=Xx2 n y =x3

KoHTponbHasa pabotaNe4d
Cymma 1 pa3HOCTb MHOTOY/1EHOB.

w

WkERLROWWNOEFR PP WANNWERORERENDEPAEANNO®E

07/09,05/09.22
09,10.12/09.22

14.09.22

15.16/09.22
17,19/09.22
21.22.23,24.22

26,28/09.22
29/09.22
30/09

01/10
03,05,06/10
07,08/10

10,12,13/10
14,15,17,19\10
20/10

21,22/10
23,26,27/10
28,29.31/10

09/11
11,12.13/11

18,20/11
23/11




11.

12.

13.

14.

15

MHOro4ysneH 1 ero CTaHg4APTHbLIN BUA,
CnoxkeHue n BblYNTaHME MHOTOYIEHOB.

Mpoun3BegeHne oAHOYIEHA U MHOTOY/1EHA
YMHOeHWe 04HOYIEHA HA MHOTOYJ/IEH.
BbiHeceHme obuiero MHOXMUTENA 33 CKOOKM.
KoHTponbHasa pabotaNe5

MponssegeHne MHOTOYNEHOB.
YMHOX€eHNEe MHOTro4Y1eHa HA MHOTOYJ/IEH.
Pa3noXKeHMe MHOrouYneHa Ha MHOXUTeNn cnocobom
rpynnMpoBKM!.
KoHTponbHasa pabotaNe6

KBaapaT cymmbl M KBagpaT Pa3HOCTH.

Bo3seaeHune B KBagpaT v B Kyb CymmMbl M Pa3HOCTM ABYX
Bblpa*KeHUN.
Pa3noXeHne Ha MHOXUTENN C NOMOLLbIO popmyn KBagpaTa
CYMMbl U KBagpaTa Pa3HOCTMH.

Pa3HOCTb KBagpaToB. Cymma m pa3HOCTb KyboB
YMHOX€eHMe pa3HOCTU ABYX BbIPa*KEHUN HA UX CYMMY.
Pa3no)KeHne pa3sHOCTU KBAAPATOB HAa MHOXUTENN
Pa3noXeHne Ha MHOXUTENU CYMMbI U Pa3HOCTU KyboB.
KoHTponbHaAa pabotaNe7

Mpeobpa3oBaHue LEeNbIX BblpaXKeHUN.
Mpeobpa3oBaHMe LLeOro BbipaXKEHUA B MHOFOY/IEH.
MpumeHeHWe pasnYHbIX cnocoboB A1A Pa3NoXKeHUA Ha
MHOXUTENN.

KoHTponbHasa pabotaNe8

JInHelHble ypaBHEHUA C ABYMSA NEPEMEHHbBIMU U
NX CUCTEMDbI.
JInHelHble ypaBHEHUA C ABYMSA NEPEMEHHbIMU
padUK NMHEMHOTO YypaBHEHMUA C ABYMA NepeMeHHbIMU
C1CcTeMbl IMHENHbIX YPAaBHEHWUI C ABYMA NepeMeHHbIMMU

A DO R W WONNDND

A PP OOEFRLPNNEOVG

=

25,27/11
30/11,01/12

04,07,09/12
14,16,11/12
18/12
21,23,25,28/12

30,11,13,15/01
18/01

20,22/01
25,27,29/01
08/02
10,11/02
15,17\02

19/02

22,24,26,29/02
02,04,09,11/03

14/03

16,18/03
21,23/03




2
16. PelleHVe NMHENHbIX YPaBHEHUM C ABYMA NEPEMEHHbIMMU.
Cnocob noacTaHOBKMU.
Cnocob cnokeHus. 10
PelweHue 3a4a4 C NOMOLLbIO CUCTEM YPABHEHUM.
KoHTponbHaAa pabotaNe9 3
NosTOopeHue 3
NToroBaa KOHTpO/ibHaA paboTa 4
1
10
1

25,01/04

04,06,08/04
11,13,15/04
18,20,22,25\04
27/04

24/05

Pabouas npozpamma
no ceomempuu

7 KN

CTpykTypa nporpammsl

IIporpaMmMma coiep:KuT CJieAyroNMe pa3aeibl:




1. TlosicHuTeNnbHAs 3aMKCKa, B KOTOPOW KOHKPETU3UPYIOTCS OOIIME IIeST OCHOBHOTO 0011ero 00pa3oBaHus ¢ y4eTOM crielu(UKN yIeOHOTO IpeaMeTa.
2. OO0mas xapakTepucThKa y4eOHOTO MpeaMeTa.

3. Mecro ydeOHOrO IpeaMeTa B yueOHOM IIIaHe.

4. Conepxanue y4eOHOTO MpeaMera.

5. Temarnueckoe IIaHUPOBAHUE.

6. KanenmapHo-temaTHuecKkoe MiIaHMPOBAHUE.

7. Y4eOHO-MeToAnYecKoe M MaTepHaIbHO-TEXHUYECKoe obecrieueHre 00pa3oBaTeIbHOTO MpoIiecca.

8. PesynmbTaThl OCBOCHHS yUEOHOTO MPEAMETa U CHCTEMA UX OT[CHKH.

1. MMosicHUTebHAS 3aIIUCKA
PaGouas mporpamma 1o reomeTpuu Uig 7 Kiacca pa3paboTaHa Ha OCHOBE NMPUMEPHOI MpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUs 10 MaTeMaTUKE C
yuetoM TpeOoBaHuil  (eneparbHOro KOMIOHeHTa ['ocynapcTBEHHOro 00pa30BaTENBHOIO CTaHAApPTa OCHOBHOTO OOIIEero o0pa3oBaHUS 0 MaTeMaTHKE C
HCIIOJIb30BaHUEM pekoMeHaarnuii aBTopckoid mporpammbl JI.C.Artanacsna. (IIporpamma mo reomerpuu, aBT. JI.C.ArtanacsH, B.®D. BbyryzoB B cOopHuKe
«I"eometpus. [Iporpammel 001Ie00pa3oBaTeNbHBIX YupekaeHu. 7-9 kmaccol. CocraButens T.A.bypmuctpoBa, usn. «IIpocsemenne», 2019 T.)

B paboueii mporpamMmme ydTeHbl HJEH M TOJOKeHUs KoHIemIuu AyXOBHO-HPABCTBEHHOTO PAa3BUTHUS M BOCIHUTAHUS JIMYHOCTU rpakaaHuHa Poccun,
MPOrpaMMbl Pa3BUTHS U (OPMUPOBAHUS YHUBEPCATIbHBIX YUEOHBIX NEHCTBUI, KOTOpBIE 00eCeunBaOT (POPMUPOBAHUE POCCUICKON IpaskJaHCKOW UJIEHTUYHOCTH,
OBJIAJICHUE KITFOUYEBBIMU KOMIIETEHIIUSAMU, COCTABJISIFOIIIMMH OCHOBY JUTsl CAMOPAa3BUTHSL 00YUaIOIINXCS, KOMMYHUKATUBHBIX KQUeCTB JTHYHOCTH.

Z[aHHaH pa6oqaﬂ nporpamMma 1noJHOCTBIO OTPaAKaACT 0a30BbIH YPOBCHDb NOATOTOBKHU MIKOJIBHHUKOB I10 pa3acjiaM MMporpaMmbl, KOHKPECTUZHUPYCT COACP KAaHUEC TCM
O6pa3OBaTeJ'H>HOFO CTaHapTa U JaéT pacipeacjacHuc 4acoB IO pa3aciaM Kypca.

[Iporpamma cooTBeTcTBYeT y4ueOHUKY «l'eomerpust 7-9» ans oOpazoBarenbHbIX yupexnaeHuit / JI.C. ArtanacsH, B.®D. byry3os, C.b.Kagomues, O.I".Ilo3HsK,
N.N.YOmuna.-21-e u3n.—M. : [Ipocsemnienue,, 2021 .



PaGouast mporpaMma BBITIOTHSET JBE OCHOBHBIC (PYHKIIMH !

Hudhopmayuonno-memoouueckas HyHKIMs MO3BOJISET BCEM YYaCTHHKAM 0Opa30BaTEIbHOTO MPOLIECCa MOJYYUTh MPEJICTABICHHE O LEIX, COACPKaHUH,
oOmieit crpareruu 00ydeHHsI, BOCIIUTAHUS U PA3BUTHUS YIAIIUXCS CPEACTBAMH JAHHOTO YU4eOHOTO MpeIMeTa.

Opzanuzayuonno-naanupyrouwias GyHKIUS TPEAyCMaTPUBAET BBIICICHHUE ATANOB O0Y4EHHUs, CTPYKTYpUPOBaHUE Yy4eOHOTO MaTepHala, ONpe/IeiIeHUue ero
KOJIMYECTBEHHBIX M KAuYE€CTBEHHBIX XAPAKTEPUCTUK HA KaXXJIOM M3 ITAloOB, B TOM YHUCJE s COACPXKATEIHLHOTO HAIOJHEHUS MPOMEKYTOYHOM aTTecTaluu
yUaIXxcs.

Ilenu 00yuenus
N3ydeHue npenMeTa HanpaBieHO Ha JOCTHXKEHUE CIETYIOINX LIeTei:
1)B HanpaBJIeHNH JTUYHOCTHOTO PA3BUTHS

®  pa3BUTHUE JIOTUYECKOTO M KPUTUYECKOTO MBIIIJIEHHS], KYJIbTYPbI PEUH, CIIOCOOHOCTU K YMCTBEHHOMY 3KCIIEPUMEHTY;

e (opmupoBaHUE y YIANTUXCSI HHTEIUICKTYAIbHON YeCTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH K IPEOJI0JICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BEITCKAFOIINX U3
O0OBIJIEHHOTO OIBITA;

® BOCIIUTAHUEC KAa4YECTB JIMYHOCTH, 06ecneqHBa}omnx COINAJIbHYIO MO6I/IJ’IBHOCTL, CHOCOOHOCTD IMPUHUMATE CaMOCTOATECJIbHBIC PCILICHUA,
e (opmupoBaHUE KaUE€CTB MBIIIJICHUS, HEOOXOIUMBIX JUISl alaTallii B COBPEMEHHOM MH(OPMaLlMOHHOM OOIIECTBE;

e ®opMHpOBaHME LIEHHOCTHBIX OTHOIIEHUN APYT K APYTY, YUUTENIO0, aBTOPAM OTKPBITUN U M300pETeHUH, pe3ylbTaTaM 00ydeHusl.

®  CaMOCTOATENBHOCTh B MPUOOPETEHUN HOBBIX 3HAHUM U MPAKTUUECKUX YMEHUI.

® pa3BUTHE UHTEpeca K MaTeMaTUYECKOMY TBOPUYECTBY M MAaTEMATUUYECKUX CITIOCOOHOCTEH;

2) B MeTanpeaMeTHOM HaNpaBJeHUH

e OsaJieHHe HaBBIKAMU CaMOCTOSITEILHOTO MPUOOPETEHHsI HOBBIX 3HAaHUM, OPraHu3alnuy y4eOHOU NesTeIbHOCTH, TOCTAHOBKHU LIEJeH, MIIaHUPOBaHMUS,
CaMOKOHTPOJISI U OLIEHKU PE3Yy/IbTaTOB CBOEH J1EATEIIbHOCTH, YMEHUSIMHU MPEABUIECTH BOZMOXKHBIE Pe3yJIbTaThl CBOMX JIEHCTBHI.

e [lonumanmue paSJ'II/I‘II/Iﬁ MCXKIY UCXOJHBIMHA (baKTaMI/I W THIIOTE3aMH JId UX O6’b${CHeHI/I${, TECOPECTUUCCKUMHU MOACTIIMUA U P€AJIbHBIMHA O6’beKTaMI/I, OBJIAJICHUC
YHUBCPCAJIIbHBIMHA y‘IC6HBIMI/I ,Z[eﬁCTBHHMPI Ha IpuMepax rurmnoTes i 00BSICHEHHUS N3BECTHBIX (baKTOB n BKCHepHMeHTaHBHOﬁ IMIPOBECPKH BBIIBUI'AaCM BIX
THUIIOTC3, pa3pa60TKH TEOPCTUHUICCKUX Moz[eneﬁ IIpoIeCCOB NI SIBJICHUH.

e ®opMHpOBaHHE YMEHUN BOCIIPUHUMATD, IlepepadaThIBaTh U MPEIbIBIATh HHPOPMAIUIO B CIIOBECHOU, 00pa3HO, CUMBOJIMYEecKol (hopMax, aHaTU3UPOBATh U
nepepadbaTpIBaTh NOJYYCHHYIO HH(OPMAIIMIO B COOTBETCTBUHU C TIOCTABJICHHBIMU 337a4aMU, BBIJICJIATh OCHOBHOE COJIEpKaHUE MPOUYUTAHHOTO TEKCTA,
HAXOJHUTh B HEM OTBETHI Ha MOCTABJICHHBIE BOIIPOCHI U U3JIAraTh €ro.

3) B IpeAMeTHOM HANPAaBJICHUH

B pesynbraTe u3yueHus Kypca y4damuecs J0JKHBI:

3HATH:

® OCHOBHBIE TIOHATHUSA U OTIPEICTICHHS T€OMETPUUECKUX (PUTYP MO MPOTPaAMME;

¢ (opmMyTHpPOBKH aKCHOM TUIAHUMETPUH, OCHOBHBIX TEOPEM U UX CJIEJICTBHIA,

YMeETb:

® [10JIb30BaThCsl TEOMETPUUECKUM S3BIKOM JIJIsi ONTMCAHUS TPEAMETOB OKPYKAIOIIET0 MUPA;

® pacrmo3HaBaTh F€OMETPUYECKHE (PUTYPBHI, pa3IMuaTh KX B3AUMHOE PACIOJIOKEHUE;



® u300paXkaTh reoOMeTpUUecKre (GUTyphl, BHITOIHATh YEPTEIKH 110 YCIOBHUIO 33/1a4, OCYIECTBIISATh
npeobpazoBanus GUryp;
e pemath 3aJa4d Ha BHIYUCIICHHE FEOMETPUYECKUX BEIMUMH, TPUMEHSIS U3ydeHHBIE CBOWCTBA (PUTyp
1 GOPMYIIBI;
® pemiatb reOMETPUUECKUE 3a/1a4H, ONUPAsCh Ha U3yUYEHHBIE CBOMCTBA (DUTYp M OTHOIICHUH
MEX]ly HUMH, TPUMEHSIS IOTIOJTHUTEIbHBIE TIOCTPOSHUS, ajreOpandecKuii anmnapaT U COOOpaXKeHns CAMMETPHUH;
® TIPOBOJUTH JIOKA3aTEIBHBIC PACCYKACHUS, TIPU PEIICHUH 3314, UCTIONIB3Ys H3BECTHBIE TEOPEMBI
1 00HApYXHMBasi BOSMOKHOCTH MX IIPUMECHEHUS;
® pemiath MPOCTEUIINE TUIAHUMETPHUYECKHIE 3a/1a4i B TIPOCTPAHCTBE;
®  BIIAJICTh ATMMOPUTMAMH PEITICHHST OCHOBHBIX 3a/1a4 Ha TIOCTPOCHHE;
HCTIOTB30BATH PHOOPETEHHbIE 3HAHMS H YMEHHs! B PAKTHYECKOii e TeJIbHOCTH H MOBCETHeBHOI JKU3HHU [IfA:
® OMHCaHWs PEATbHBIX CUTYAIMA Ha SI3bIKE TEOMETPHH;
® peuIeHHs MPAKTUYECKHUX 3314, CBA3aHHBIX C HAXOXKJICHUEM I€OMETPUIECKUX BETHUUH (MCTIONB3YS MTPH HEOOXOAUMMOCTH CIIPABOYHHUKH U TEXHHUYECKHE
CpelcTBa);
® TIOCTPOCHHI TEOMETPHUECKUMH HHCTPYMEHTAMH (JIMHEWKa, yrOJbHUK, IUPKYIh, TPAHCTIOPTHUD);
®  BJAJICHUS MPAKTHYECKIMH HABBIKAMH UCIIOJIb30BAHMSI TEOMETPUICCKUX HHCTPYMEHTOB TSl H300paeHUsT QUTYp,a TaKKe HAXO0XKICHHS [UTHH OTPE3KOB U
BEJIMYUH YTJIOB
3aoauu odyuenus:
-BBECTU OCHOBHbBIE T€OMETPUYECKUE TIOHATHUS, HAYUUTh Pa3nyaTh UX B3aUMHOE PACIIOJIOKEHUE;
-HAY4YUTb Paclo3HaBaTh reOMeTprueckre GUrypbl 1 H300paxkarh ux;
-BBECTH MOHATUS: TEOPEMA, I0KA3aTEIbCTBO, MPU3HAK, CBONCTBO;
-U3y4YUTh BCE O TPEYrOJbHUKAX (3JIEMEHTHI, IPU3HAKH PABEHCTBA);
-U3y4YUTh MPU3HAKHU MapaIeIbHOCTH MPSAMBIX U HAYUYUTh IPUMEHSTh UX MPU PEUICHUH 33/1a4 U JI0Ka3aTEIbCTBE TEOPEM;
-HAY4YUTb pPeIIaTh TeOMETPUUECKUE 3a]]a4l Ha JI0KA3aTeIbCTBA U BHIYMCIICHUS;
-MIOJATOTOBUTH K JAIbHEHUIIEMY N3YYEHUIO T€OMETPUU B TIOCIIEAYIOIIMX KIaccax.

N3yuenne mareMaTMKH B 7 KiIacce HampaBiIeHO Ha (OpMUpOBAHHME CICHYIONIUX  KoMHemeHyull.y9eOHO-TI03HABATEIbHOM,IEHHOCTHO-OPHEH TAIMOHHOM,
pedrekcBHON, KOMMYHUKaTUBHOM, MH(POPMAIIMOHHOM, COLMATBHO-TPYI0OBOH.

Maremaruueckoe o6pa3013aHHe B IIKOJIC CTPOUTCA € YUCTOM IPHUHIUIIOB HEIIPCPBIBHOCTHU (I/I3y‘IeHI/Ie MAaTCMAaTUKU Ha IIPOTAKCHUU BCCX JICT 06yquI/1$[ B
I_HKOJ'IG), MMPpEEMCTBCHHOCTHU (yqu IIOJOXKUTCIIBHOI'O OIIbITa, HAKOIIJICHHOI'O B OTCYCCTBCHHOM H 34 pY6e)KHOM MaTEMAaTHYCCKOM 06p8.30BaHI/II/I), BAapUATUBHOCTHU

(BO3MO)KHOCTB peajii3aliui OAHOTO U TOI'0 K€ COACPIKAHUA Ha Oa3e Pa3JINYHbIX HAYYHO-METOANYCCKUX HO,Z[XOI[OB), I[I/ICI)CI)CPCHI_[I/IS.LII/II/I (BOSMO)KHOCTL JJIA
yqalmuxcd 1rmojrydatb MaTeMaTUYCCKYHO IMTOATOTOBKY Pa3HOI'O YPOBHSA B COOTBETCTBHUU C X MHAUBHUAYAJIbHBIMU 0C06CHHOCT$IMI/I).

2. Obuwan xapaKtepucTuka yuebHoro npegmera

Maremarudeckoe 06pa30BaHI/IC B OCHOBHOM IIIKOJIE CKJIaJbIBACTCS U3 CJICAYIOIUX COACPKATCIILHBIX KOMIIOHCHTOB (TO‘-IHLIe Ha3BaHUA 6J'IOKOB)I apI/I(I)MCTI/IKa;



anreOpa; TeOMETPHsI; AEMEHTbl KOMOMHATOPHUKH, TEOPUU BEPOSITHOCTEH, CTATUCTUKH U JIOTUKU. B CBO€#l COBOKYITHOCTH OHM OTPa)KalOT OOTaThlii OMBIT 00y4eHUs
MaTeMaTHKe B Halllel CTpaHe, yYUTHIBAIOT COBPEMEHHBIE TEHACHIIMN OT€YECTBEHHON U 3apy0eKHOMN IIKOJIBI M MTO3BOJISIIOT PEaTM30BaTh MOCTABICHHbIE TIepest
IIKOJIEHBIM 00pa30BaHHUEM IIeJT Ha HHPOPMAIIMOHHO €MKOM U MPAKTHYECKU 3HAYMMOM Marepuaie. TH coJepKaTeIbHble KOMIIOHEHTHI, Pa3BUBAsICh Ha
MPOTSDKEHUH BCEX JIET 00y4eHHS, ECTECTBEHHBIM 00pa30oM MEPEIIeTAlOTCS U B3aUMOJICHCTBYIOT B Y4€OHBIX Kypcax.

I'eomMeTpusi— OMH U3 BAXHEHINX KOMIIOHEHTOB MaTeMaTHYeCKOro 00pa3oBaHus, He00XoauMast Ayl IproOpeTeH s KOHKPETHBIX 3HAHUH O MIPOCTPAHCTBE
U TPAaKTUYECKH 3HAYMMBIX YMEHHU, (OPMHPOBAHUS S3bIKA OMHCAHUS OOBEKTOB OKPYKAIOUIETO MHpa, Ul Pa3BHTHS MPOCTPAHCTBEHHOTO BOOOpaKEHHS U
MHTYWIIMH, MaTEMAaTHYECKOW KYJIbTYPBI, U1 3CTETUYECKOTO BOCIIUTAHUs ydamuxcs. M3ydeHne reoMeTpu BHOCUT BKIJIAJ B PA3BUTHE JIOTHYECKOTO MBIIIJICHNUS, B
(dbopMupoBaHHE TOHATHS JOKAa3aTEIbCTBA.

B pesynbraTe 0cBOEHUS Kypca T€OMETPUH 7 KJIacca ydalluecs IMOIydaloT MPeICTaBIeHHue 00 OCHOBHBIX (pUTYpax Ha INIOCKOCTH U UX CBOWCTBAX;

IPUOOPETAIOT HABBIKM T€OMETPUUYECKUX TOCTPOCHUN, HEOOXOAUMBIE JJISl BBIMOJIHEHUS YacTO BCTpEUArOIMXCs Tpadudyeckux padoT, a TakkKe HaBbIKM U3MEPEHUS U
BBIYMCIICHUS JITNH, YIJIOB, IPUMEHSIEMbIE JJIsl pELIeHHs] pa3HOOOPa3HbIX T€OMETPUUECKUX U MPAKTUYECKUX 3aa4.

B kypce reometpuu 7 Kjacca MOXKHO BBIIEIUTD CIEAYIOIIME COJEpKAaTEIbHO-MEeToAuuecKre TUHUM: «[ eomeTpuueckue Gpuryps», «M3mMepeHne reoMmeTpuaeckux
BEJTUYHH.

Jlunus «'eomerpuueckue GUrypb» HaleJdeHO Ha MOJy4eHHe KOHKPETHBIX 3HAaHUI 0 TeoMeTpudeckoi Gurype kak BaxxHeimenl Mo1enu JIsl ONUCcaH Ust
OKpY’KaIolllel peaJbHOCTH, a TAK)KE CIIOCOOCTBYET PA3BUTHIO JIOTHYECKOTO MBIIUICHUS TyTEM CUCTEMATUYECKOTO U3yUEeHHs CBOMCTB FeOMETPHUUECKUX PUTyp Ha
IIJIOCKOCTH Y IPUMEHEHUH 3TUX CBOMCTB TP PEIIEHUH 3a/1a4 Ha JOKAa3aTeIbCTBO U HA MOCTPOCHUE C MOMOIIBIO HUPKYJISA U JTUHEHUKH.

Copepxanue pasaena «/3mepeHre reoMeTpUUecKUX BEIMYMHY HAIeJIEHO Ha MPHOOpeTeHNe MPaKTUIECKUX HaBBIKOB, HEOOXOAUMBIX B MOBCEAHEBHOM JKU3HMU, a
TaK)Ke CocOOCTBYET POPMUPOBAHUIO Y yUalTuXcsl (PyHKIMOHATBHOM rPaMOTHOCTH — YMEHUSI BOCIIPUHUMATh U KPUTHYECKH aHAJIU3UPOBaTh HH(GOPMAIHIO,
MPEJICTaBICHHYIO B Pa3IMYHbIX (hOpMax.

B xoze npenosaBanus reoMeTpuu B 7 KJlacce cieayeT oOpaliaTh BHUMAaHUE Ha TO, YTOObI OHU OBJIAJIBAJIM YMEHUAMHU O0I1ey4eOHOT0 Xapakrepa,
pa3sHOOOpa3HBIMU CIIOCOOAMU AEATEIIBHOCTH, IPUOOPETAIN OIIBIT:

* [UTAHUPOBAHUS U OCYLIECTBIICHHSI aITOPUTMHUUYECKOMN JIEATEIbHOCTH, BHIIOJIHEHUS 33JaHHBIX U KOHCTPYHMPOBAHMsI HOBBIX QJITOPUTMOB;

* peleHus pa3HoOOpa3HbIX KJIACCOB 3a/1a4 U3 Pa3IMUHbIX Pa3/iesIoB Kypca, B TOM YUCIIE 3a1a4, TPEOYIOLIMX MOUCKA IIyTH U CIIOCOO0B PELICHHU ;

* UCCIIEI0BATENILCKOM NeSTEIbHOCTH, Pa3BUTHUS HJIEH, TPOBEACHUS SIKCIIEPUMEHTOB, 0000IIEHNS, IOCTAHOBKU U (hOPMYIMPOBAHUS HOBBIX 3a7ay;

* ICHOTO, TOYHOTO, 'PAMOTHOTO U3JI0KEHUsI CBOUX MBICIICH B YCTHON M MMCbMEHHOM peun, UCIOIb30BAHUS PA3JIUUHBIX SI3bIKOB MAaTEMATHKH (CJIOBECHOTO,
CHUMBOJIMUYECKOT0, TpaguecKoro), cBOOOIHOTO Nepexo/ia ¢ OJTHOTO sA3blKa Ha APYTroOH JUIsl HILUTIOCTPALMK, HHTEpIpETalii, apryMEeHTAlUU U JI0Ka3aTeIbCTBA;

* IPOBEICHUS JI0KA3aTEJIbHBIX PaCCYKICHUMN, apryMEeHTAl1H, BbIIBI)KEHUS TUIIOTE3 U UX 0O0CHOBAHMS;

* [IOMCKa, CUCTeMaTHU3alliy, aHaJIu3a U Ki1accupuKkauuu MHGOpMaIuK, HCIO0Ib30BaHUS Pa3HOOOPa3HbIX MH(POPMALMOHHBIX HCTOUYHUKOB, BKIIIOYasl y4eOHYIO
U CIIPaBOYHYIO JINTEPATYpPy, COBPEMEHHbIE HHPOPMAITUOHHBIE TEXHOJIOTUH.

IleHHOCTHBIC OPHEHTHPHI COACPKAHUS YU4eOHOT 0 MpeaMeTa



HcTopudecku CIIOKUATIOCH IBE CTOPOHBI HA3HAUEHHS MAaTEeMAaTUYECKOT0 00pa30BaHus: MPaKTUIEeCKasl, CBsI3aHHAs C CO3JJaHUEM U TPUMEHECHUEM
WHCTPYMEHTapHUsi, HEOOXOIUMOTO YEJIOBEKY B €ro NMPOJAYKTUBHOM ACSITEIIbHOCTH, U JyXOBHAs, CBA3aHHAs C MBIIIJICHUEM YeJIOBEKa, C OBJIAJICHU €M OIPEACIICHHBIM
METO/IOM TO3HAHUS U TIPe0Opa30BaHus MUPa MATEMATHYECKUM METOJIOM.

be3 6a30Boii MaTeMaTHYECKOU MOATOTOBKH HEBO3MOKHA IMOCTAHOBKA 00pa30BaHUs COBPEMEHHOTO YEIOBEKA.

B mikoiie MareMaTuka CIIy>KUT OMIOPHBIM MPEAMETOM JIJISI U3YUCHHUSI CMEXKHBIX TUCIUTIIINH.

[IpakTUueckas moJie3HOCTh MAaTEMaTUKU 00YCIIOBJIEHA TEM, YTO €€ MIPEAMETOM SIBJISIFOTCSL (DYyHAAMEHTAIbHBIE CTPYKTYPhI PEAIbHOTO MHUpPA:
MIPOCTPAHCTBEHHBIC (DOPMBI U KOJIMYECTBEHHBIE OTHOIICHUS — OT MPOCTEHIINX, YCBAMBAEMbIX B HEMOCPEICTBEHHOM OTIBITE, JIO IOCTATOYHO CIIOKHBIX,
HEOOXOTUMBIX JIJISl PAa3BUTHS HAYYIHBIX U TEXHOJIOTHUYECKUX UJeH. be3 KOHKPETHBIX MaTeMaTHIeCKUX 3HAHUH 3aTPyTHEHO IIOHUMAHKE MPUHITUIIOB YCTPOWCTBA U
MCTIOJIb30BAHUS COBPEMEHHON TEXHHUKH, BOCTIPHATHE M HHTEPIPETAIHS Pa3HOOOPa3HOH CONMAIbHOM, SKOHOMHUYECKOW, TIOJIUTUIECKOH nH(opManmy,
Manod¢heKTUBHA MTOBCEAHEBHAS MPAKTHUECKAs ACSITENbHOCTh. Kak/1oMy 4elIOBEKY B CBOEH KH3HU MPUXOJAUTCS BBIMOIHATH JOCTATOYHO CJIOKHBIE PACUETHI,
HaxOJIUTh B CIPABOYHUKAX HY)KHbIE (DOPMYJIbI U IPUMEHSTH MX, BIAJCTh MPAKTUYECKUMHU MMPUEMaMU T€OMETPUUECKUX U3MEPEHHM U MMOCTPOCHUNA, YUTATh
nH(pOpMaIIKIO, IPEJCTABICHHYIO B BUIY TaOIHI], AUarpaMM, TpapukoB, TOHUMATh BEPOSTHOCTHBINA XapaKTep CIydalHBIX COOBITHH, COCTABIIATh HECIIOKHbBIE
QITOPUTMBI U JIp.

B nocnenkoapHOM )KU3HU peaabHON HE0OX0IMMOCTRIO B HAIIIK JTHU SIBIIICTCS HEMPEPHIBHOE 00pa3oBaHue, 4TO TPeOyeT MOJHOIIEHHOM 0a30BOM
0011e00pa3oBaTeIbHON MOATOTOBKH, B TOM YHCIIE U MaTeMaTuueckoid. Y HakoHelr, Bce 0oJIbIie CIIeIUaTbHOCTEH, TIe HE0OX0 MM BRICOKHUN YPOBEHb 00pa30BaHus,
CBSI3aHO C HETIOCPEACTBEHHBIM MPUMEHEHUEM MaTEMaTUKH (9KOHOMUKA, OM3HEC, PUHAHCHI, PU3uKa, XUMUs, TEXHUKA, HHOOPMATHKA, OMOJIOTHS, TICUXOJIOTHS H
np.). Takum 006pa3om, pacupsieTcsi Kpyr MIKOJIBHUKOB, ISl KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYUMBIM TIPEIMETOM.

J171s1 )KM3HU B COBPEMEHHOM OOIIECTBE BYKHBIM SIBJISIETCSl (DOPMUPOBAHUE MATEMATHYECKOTO CTUIISI MBIIIJICHUS, TIPOSIBIISIOIIETOCS B OTIPEICTICHHBIX
YMCTBEHHBIX HaBbIKax. B mpoliecce MareMaTH4eCKOM IeATEILHOCTH B apCeHaN MPUEMOB U METOI0B YEIIOBEYECKOTO MBIIIJICHUSI €CTECTBEHHBIM 00pa3oM
BKJTFOYAIOTCSI MHIYKIUS U ISTYKITUs, 0000IIeHNE U KOHKPETH3aIlUs, aHaJIU3 U CUHTE3, KIIaCCH(PUKAIIHMS ¥ CHCTeMaTH3allHsl, a0CTparupoBaHnue U aHAJIOTHSI.
OOBEKTHI MATEMATHYECKUX YMO3AKITIOUECHUHN 1 TIPaBUiIa X KOHCTPYUPOBAHMSI BCKPHIBAIOT MEXAaHU3M JIOTHUYECKHUX MTOCTPOCHHM, BHIPA0ATHIBAIOT YMEHHUSI
dhopmyIupoBaTh, 000CHOBBIBATH M JIOKA3bIBATh CYXKJCHUS, TEM CaMBbIM Pa3BUBAIOT JIOTHYECKOE MBIIIUICHHE. Beayias posb MpuHaAJIeKUT MaTEMATH KE B
(hopMUPOBAHUH AITOPUTMHUYECKOTO MBIIUICHHS ¥ BOCTIMTAHWY YMEHHU JIEWCTBOBATH 10 3aJJaHHOMY aJITOPUTMY U KOHCTPYHPOBATh HOBBIE. B X0/1€ pemenus 3aaa4
— OCHOBHOM y4eOHOH JCATEIHPHOCTH Ha YPOKAaX MaTEMaTUKH — Pa3BUBAIOTCS TBOPUYECKAS U MPUKIIATHAS CTOPOHBI MBIIIICHUS.

OO0yueHne MaTeMaTHKe JaeT BO3MOYKHOCTh Pa3BUBaTh y YYAIIUXCS TOUYHYIO, SKOHOMHYIO U HHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanboIee
MTOJIXOIAIINE S3BIKOBBIE (B YaCTHOCTH, CHMBOJIMYECKHE, TpaduuecKue) cpecTBa.

Maremarnueckoe 00pa3oBaHHUE BHOCUT CBOM BKJIa] B (GOPMHUPOBAHKUE OOIIIEH KyIbTyphl YeloBeka. Heo0X01MMbIM KOMITOHEHTOM OOIIECH KYJIbTyphI B
COBPEMEHHOM TOJIKOBAHHH SIBJISETCS 00IIee 3HAKOMCTBO C METOJIaMH TIO3HAHUS JICHCTBUTEIILHOCTH, NPEJACTABICHUE O MPEIMETE U METO/Ie MaTeMaTHUKH, €T0
OTJINYUS OT METOJI0B €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK, 00 0COOCHHOCTSAX MPUMEHEHHS MAaTEMaTHKHU JJIs1 PeIIeHUs] HAyYHbIX U MPUKIAIHBIX 3a/1a4.

N3ydeHne MaTeMaTHKU CIOCOOCTBYET 3CTETHUYECKOMY BOCIIUTAHUIO YENIOBEKA, IOHUMAHUIO KPACOTHI U U3SIIECTBA MATEMATUYECKUX PACCYKICHUM,
BOCIIPUSTHUIO TEOMETPUYECKHUX (OPM, YCBOCHHUIO /I CUMMETPHUH.

HcTopus pa3BUTHS MAaTEMAaTUYECKOTO 3HAHUS 1a€T BO3MO>KHOCTH IMOTIOJHUTH 3aac HCTOPUKO-HAYYHBIX 3HAHHUH IKOJIBHUKOB, COPMUPOBATH Y HUX
MIPEJICTaBJICHHS O MAaTEeMaTHUKe KaK 4acTH OOIIeUeI0BEYECKON KYIbTYPbl. 3HAKOMCTBO C OCHOBHBIMH HCTOPHUECKUMHU BEXaMH BOSHUKHOBEHHUS U Pa3BUTUSA
MaTeMaTH4eCKON HayKH, C UCTOPHEH BETMKUX OTKPBITUN, UMEHAMH JIIOJeH, TBOPUBIIUX HAYKY, JOHKHO BOMTH B MHTEIUIEKTYalbHBIA Oarax Kaxaoro
KYJIbTYPHOTO Y€JIOBEKA.



3.
4. Mecto yyebHoro npegmeta «feomeTpumn -7» B yuebHOM nnaHe

CornacHo denepanpHOMyY 0a3UCHOMY y4eOHOMY TUIaHY JUIsl 00pa3oBaTeNbHBIX yupexaeHui Poccuiickoit Denepanuy Ha H3yYCHHE TE€OMETPUH Ha CTYIICHH
OCHOBHOTO 00111eT0 00pa30BaHMs OTBOJIUTCS 2 U B HeeN0 B 7 kitacce uiu 70 9acos.

CornacHoO IUIaHUPOBAHUIO IPEATIONIATAETCS U3YUYECHUE MOHATHS MpsAMasi, JIyd, OTPE30K, yrojl, CepeinHa OTpe3ka, OMCCEKTpHCa Yrila, CMEKHbIE U BEKTOPHBIE
YIJIbl, MEPHEeHIUKYJSpHbIE NpsIMble, MEPHEHAUKYISp K MpsAMOM, MeauaHa, OMCCEKTpuca M BBICOTa TPEYrOJbHUKA, PAaBHOOEIPEHHBIH M PaBHOCTOPOHHHM
TPEYrOJbHUK, OKPYXKHOCTb, PaaUyC, IUAMETP, XOpJa, NapajjIesbHbIE NPSMBIC, HAKPECT JIEXKalllWe YIibl, OJHOCTOPOHHME YIJbl, COOTBETCTBEHHBIE YIJIBI,
OCTPOYTOJIbHBIN, TYITOYTOJBHBIN U MPSIMOYTOJIbHBIA TPEYrOJIbHUKH, TUIIOTEHY3a, KaTeT.

N3ydyenue ydeOHOTO Kypca B 7 KJacce 3aKaHUMBAETCS MTOTOBOM KOHTPOJBHOW paboTOi B mHCbMeHHOUW (opme. KoHTpoas ocymecTBisieTcss B BUJE
CaAMOCTOATCIIBHBIX pa60T, IMUCBbMCHHBIX TECTOB, MATEMATHUYCCKUX JUKTAHTOB IO TEMC YpOKa, KOHTPOJIBbHBIX pa60T 110 pasjgejiamMm y‘—Ie6HI/IKa. Bcero 6 KOHTPOJIBHBIX
pabor.

Kpr 7 Kmacca SIBISETCS Ha4YWHArOmMyM  3BCHOM B H3YUYCHHUH INIAHUMCTPHUH. B TeueHue TPpEX MOCICAyromux JICT y4dYalllucecCsa 6YI[YT HaKallJInBaTb
TCOMCTPUYCCKUC 3HAHUA U YMCHHA, U3YYaTb CBOMCTBA OTPEC3KOB, YIJIOB, TPCYIOJIbHUKOB, YCTBIPCXYTI'OJIbHUKOB, Opr}KHOCTCI‘;I, JJIs1 HUX CTAHYT IPHUBBIYHBIMHA
IMOHATHA, OIIPCACIICHUS, TCOPEMBI, 10KA3aTCIILCTBA.

KoaudecTBO 4acoB mo pasaejiam:

Ne HanmenoBanue pa3aesioB (Tem) KoauvecTBo KonTposabHbie padoThl
4acoB

1 HavanpHble reoMeTpru4ecKe CBEICHUS 10 K/p. Nel

2 TpeyronbHuKH 17 K/p. Ne 2

3 [TapannenpHble npsiMble 13 K/p. Ne 3




A CooTHOLIEHUS MEXAY CTOPOHAMU U 20 Kip. Ne 4

yrilaMu TPeyroJibHHKa K/p. Ne 5

5 [ToBTOpenue. Pemenue 3amau 10 K/p. Ne 6
Hroro 70 K/p-6

4. Conep:xaHue y4eOHOT0 NpeaMeTa

1. HauanbHble reomeTpuyeckue cBeaennsi. Hauanbueie moHsATHs mianuMeTpuu. ['eomerpuueckue purypsi. [lonarue o paBencrse guryp. OTpes3ox.
PaBencTBO 0oTpe3koB. [{inuHa oTpe3ka u ee cBoiicTBa. Yroi. PaBeHcTBo yrios. BennuuHa yria u ee cBoiictBa. CMeXHBIE U BEPTUKAIbHBIE YIJIbl U UX CBOM-
ctBa. [lepneHauKyIsIpHBIE TIPSMBIE.

OcHosHas yeib — CUCTEeMATHU3UPOBATh 3HAHUS YJaIUXCs 00 OCHOBHBIX CBOMCTBAX MPOCTEUIINX T€OMETPUUECKUX (PUTYpP, BBECTH MOHITHE PAaBEHCTBA
(uryp.

OcHOBHOE BHUMaHHE B YICOHOM MaTepualie 3TOM TEMBI yACJISIeTCS ABYM acleKTaM: MOHITHIO paBEHCTBA reoMeTprudeckuX Guryp (OTpEe3KOB U YII0OB) U
CBOWCTBaM M3MEPEHUS OTPE3KOB U YIJIOB, YTO HAXOJIUT CBOE OTPAXKEHHE B 3aJJaHHON CUCTEME yIpak HeHHH. MI3yueHne naHHOW TEMBI TOJIKHO TAK)XE PelIaTh
3a7]a4y BBEJACHUSI TEPMUHOJIOTUH, Pa3BUTHS HABBIKOB U300paXKCHUS MUIAHUMET PUUECKUX (DUTYP U MPOCTEHIITUX TeOMETPHICCKUX KOHPUTYpAIUid, CBI3aHHBIX
C YCJIOBUSIMU pelllaeMbIX 3a1a4. Pemienue 3a1au JaHHOUM TEMBI CleAyeT UCTOJIb30BATh AJis MOCTENEHHOTr0 (POPMUPOBAHUS Y yUaAIIUXCS HaBBIKOB IPUMEHEHUS
CBOMCTB reoMeTpudecKux (GUryp Kak Omopbl IpH pelIeHNnH 3ajad, IepBOHAYaIbHO MPOroBapHBas UX B XOJ€ PElICHUs YCTHBIX 3aa4.

2. Tpeyroabuuku. Tpeyronpuuk. [Ipu3Haku paBeHCTBA TPEYroJbHUKOB. [leprieH aukymnsap k npsmoit. Menuansl, OMCCEKTPUCHI U BHICOTHI TPEYTOJIb-
HuKa. PaBHOOENpEHHBIN TPEYroJbHUK U €T0 cBoicTBAa. OCHOBHBIC 3aJ]aui HA MOCTPOCHHUE C TTIOMOIIBIO IUPKYIIS U JTUHEHKH.

OcHnosnas yenb — chOpMUPOBATH YMEHHUE JI0KA3bIBATh PABEHCTBO JAaHHBIX TPEYTrOJbHUKOB, OMUPASICh HAa U3YyUYEHHBIE MPU3HAKHU; OTPabOTaTh HABBIKU
pelIeHns NPOCTENIINX 3a4a4 Ha IOCTPOCHUE C MTOMOIIBIO HUPKYISA U JTUHEHKHU.

[Ipu u3ydeHuu TeMbI ciIelyeT OCHOBHOE BHUMaHUE YJIEIUTh (OPMUPOBAHUIO Y YUALIUXCA YMEHUS IOKA3bIBaTh PaBEHCTBO TPEYrOJbHUKOB, T. €. BBIICIATD
PaBEHCTBO TPEX COOTBETCTBYIOUIMX 3JIEMEHTOB JIAHHBIX TPEYTOJBHUKOB U JI€JIATh CChUIKA HA U3y4YEHHbIEe Npu3Haku. Ha HayalbHOM 3Tane U3y4eHHs TEMBbI
M0JIe3HO 0OJIbIIIe BHUMAHHUS YIENATh UCIOJb30BAHUIO CPEJICTB HATJISIHO CTH, PEIICHUIO 3a7a4 110 TOTOBBIM YepTexkKaMm.

3. IlapaanenbHbie npsimble. [I[pr3Haky napamieabHOCTH NPAMBIX. AKCHOMAa MapauieIbHbIXNPSIMbIX. CBOMCTBA NapajlyIeIbHbIX IPSMBIX.

OcHosHnas yenb — NaTh CUCTEMATUYECKHUE CBEICHUS O MapajlieIbHOCTU NPSIMbIX; BBECTU aKCUOMY NapalljIeIbHbIX NP MbIX.
3HaHUs IPU3HAKOB NapaJIEIbHOCTH MPSAMBIX, CBOMCTB YIJ0B IPUIIAPAIIIEIbHBIX MPSMBIX U CEKYIIEH HaXOAAT IIMPOKOE IPUMEHEHHUE B JAJIbHEHILIEM Kypce
TreOMETPHUH MPU U3YUCHUU YEThIPEXYTOJIbHUKOB, MOA00HS TPEYTOJIbHUKOB, a TAKXKe B Kypce ctepeomeTpun. OTcrozia cieayeT HeoOX0UMMOCTh  YAECTUTh
3HAYUTENIbHOE BHUMaHUE (POPMHUPOBAHUIO YMEHHUN JOKA3bIBATh MAPAIICIbHOCTD MPSIMBIX C UCIIOIb30BAHUEM COOTBETCTBYIONINX MPU3HAKOB, HAXOAUTh PaBHBIC
YTJIbI TIPU apAJJIENbHBIX NPSIMBIX U CEKYILIEH.

4. CoOTHOLICHHUSI MKy CTOPOHAMMU H YIJIaMHU TpeyroabHuka. Cymma yrioB TpeyroiabHuka. COOTHOIIEHUSI MEK /1y CTOPOHAMM U yTIIaMU
TpeyrojbHuKka. HepaBeHcTBO TpeyrosibHnka. HekoTopsie cBOKCTBA MPSAMOYTOJIbHBIX TPEYTrOJbHUKOB. [[pM3Haku paBeHCTBA IPSIMOYTOJIbHBIX TPEYTOJIBHUKOB.
Paccrosnue ot Touku 10 npsiMoil. PaccTosiHue Mexay napajuiebHbIMU NPAMBIMU. 3a7a4 Ha TOCTPOEHUE.

OcHosHas yenb — pacuIupUTh 3HAHUS yYalIUXCsl O TPEYTOJIbHUKAX.




B nanHo#i Teme paccMaTpuBaeTCs OJHA U3 BAXKHEHIIUX TEO PEM Kypca — TeopeMa 0 CyMME YIJIOB TPEYTrOJIbHUKA, B KOTOPOW BIEpBbIe GOPMYITUPYETCS
HeoueBUAHBIN (akT. Teopema Mo3BOISIET NOTYIUTh BKHBIE CIEJCTBUS — CBOWCTBO BHEIIIHETO Yrila TPEYrojJbHUKA, HEKOTOPhIE CBOMCTBA U MPU3HAKHU NP -
MOYTOJIBHBIX TPEYTroJabHUKOB.[Ipy BBeIeHIHN NOHATUS PACCTOSHUSA MEXY MapaJljieIbHBIMU NPSIMBIMU Y ydaliuxcsi popMupyercs mpeacTaBieHue O mapa-
JUIENBHBIX IPSIMBIX KaK PAaBHOOTCTOSIIUX APYT OT Apyra (To4ka, JBMXKYIIAsICS 110 OAHOW U3 MapajuleIbHBIX NPSMbIX, BCE BPEMSI HAXOAUTCS HA OHOM U TOM
K€ PacCTOSHUM OT IPpYyroi npsiMoit), 4To OyIeT UCI0Ib30BaThCs B JaJIbHEHUIIEM Kypce T€OMETPUHU U NIpU U3ydyeHuu crepeomerpun.llpu pemennn 3agad Ha
noctpoenue B VII kitacce pekoMeH1yeTcss OrpaHMuUBaTLCS TOIBKO BBIIIOJIHEHHMEM IOCTPOEHUS UCKOMOM (DUTYpbl HUPKYJIEM U JUHEHKOHU. B oTAenbHBIX ciaydasx

MOJKHO IIPOBOIUTH YCTHO aHAIN3 U JOKA3aTEILCTBO, 4 DJIEMEHTRI UCCIEA0OBAHUS MOTI'YT IIPUCYTCTBOBATH JIMIIIL TOT A, KOI1a 9TO OTOBOPEHO YCIOBUEM 3aJayu.
5. MNostopeHue. PewieHune 3apau.
Cucremaru3zanus 1 0000IIeHUE TIOJYUYSHHBIX 3HAHUN 32 KypC TEOMETpUHU 7 Kjlacca, pelieHre 3a/1a4 o BCeM TeMaM, MPUMEHEHHE U3yYEeHHBIX CBOWUCTB B

KOMILJICKCE IMPH PCIICHHUHU 3aaa4.

5. TemaTnyeckoe nnaHuposaHue No reomeTpum B 7 Knacce

VYuebnuk: JI.C. Aranacsu «I'eomerpus 7-9»

(2 4 B HEnemto, Bcero 70 u)

Ne KoJi-Bo
naparpada/ XapakTepucTHKA OCHOBHBIX BU/I0B JAeSITeJIbHOCTH 00yYarommxcs (Ha
Conep:xxanue y4yeOHOro marepuaja 4acoB N .
MyHKTa YPOBHE y4eOHBbIX NeHCTBHH)
yuyeOHUKA
I'naa |. HAYAJIBHBIE TEOMETPUUYECKHUE CBEJIEHUSA 10 gy | OOBACHATD, YTO TAKOE OTPE3OK, JIyY, YroJl, Kakhue (GUTyphbl Ha3bIBAIOTCS
81 TIpsiMast ¥ OTPE30K 1yu PaBHBIMH, KaK CPAaBHUBAIOTCSI U U3MEPSIOTCS OTPE3KHU U YIJIbI, YTO TAaKOE
§2 JIyd u yron 1y rpaayc v TpajycHas Mepa yria, KaKol yroJl Ha3bIBaeTCs MPSIMBIM, TYIIBIM,
§3 CpaBHEHHE OTPE3KOB U YIIIOB 14 OCTpBIM, Pa3BEPHYTHIM, YTO TAKOE CEPEIMHA OTPE3Ka U OMCCEKTpHrca yria,
§4 VI3MepeHne 0TPE3KoB 2 g KaKHe yrIIbl HA3bIBAKOTCA CMEKHBIMA U KAKHE BEPTHKATBHBIMIL
85 V3Mepenne yriion 2 q dbopMyIMpoBaTh 1 000CHOBBIBATh YTBEP)KICHHSI O CBOMCTBAX CMEKHBIX U
56 TleprCHANKYIAPHBIC TPAMBIC 2 BEPTUKAIIbHBIX YTJIOB; OOBSACHATH, KAKUE TIPSAMBIC Ha3bIBAIOTCS
Konmpononas paboma Nel 74 [epIEHAMKYIAPHBIMULS dhopmynupoBaTh U 06OCHOBBIBa;H:> YTBEPKJIEHUE O
CBOMCTBE JIBYX MPSIMBIX, IEPICHAUKYISAPHBIX K TPEThel; H300paxaTs U
pacro3HaBaTh yKa3aHHbIE IPOCTEUIINE PUTYPHI HA YEPTEKAX; pelIaTh
3a/1a4M, CBsI3aHHBIE C ATUMU MPOCTEHIIUMU PUTYPAMHU.
I'nasa Il. TPEYI'OJIBHUKU 17 u | OObscHATH, KaKas (UTypa HA3BIBACTCS TPEYTrOJIbHUKOM, YTO TaKOE
81 TepBblii PU3HAK PABEHCTBA TPEYrONLHHKOB 3q BEPILHHBI, CTOPOHBI, YTIIbI U IEPUMETP TPEYroJIbHUKA, KAKOW TPEYTrOJIbHHUK
§2 Me/11aHbl, GHCCEKTPHCHL U BBICOTHI TPEYTONbHUKA 3q HA3bIBAETCS PaBHOOEPEHHBIM U KaKO paBHOCTOPOHHUM, KaKue TPeyroJib-
§3 BTOpOii 1 TPeTHii PU3HAKA PABEHCTBA TPEYTOIBHUKOB 44 HUKU Ha3bIBAIOTCS PaBHBIMU; N300pakaTh U PAclo3HABATh HAa UYePTEkKaX
§4 3a7a4u Ha OCTPOCHHE 6 q TPEYTOJbHUKHU U UX dJIEMEHTHI; (GOPMYIUPOBATh U JOKA3bIBATh TEOPEMBI O
Konmponsnas paboma Ne 2 1y MpH3HAKaX PABCHCTBA TPEYT OJIBHAKOB; 06’[>}IEH}ITB, 4TO HasbIBaeTCA
NepPHEHANKYIAPOM, TPOBEAEHHBIM U3 IAHHOW TOUKU K JAHHOU MPSMOM;
dbopMynupoBaTh U JOKA3BIBATh TEOPEMY O MEPIIEHAUKYISIPE K MPSMOiA;
0OBSCHATh, KAKHUE OTPE3KH MEIUAHOU, OMCCEKTPUCOM U BHICOTOU




TPEYroJibHUKa; GOPMYIMPOBATH M JOKA3bIBATh TEOPEMBI O CBOWCTBAX
paBHOOEIPEHHOTO TPEYrOJbHUKA; PEIIaTh 33/1a41, CBI3aHHbBIE C IPU3HAKAMU
PaBEHCTBA TPEYTOJILHUKOB U CBOMCTBAMH paBHOOEIPEHHOTO TPEYrOJIbHUKA;
(GopMynHupoBaTh OIpeaesieHue OKPY)KHOCTH; OOBSICHATD, YTO TAaKOE LEHTP,
paauyc, XopJa 1 uaMeTp OKPYKHOCTH; pelaTh MPOCTEHUIINE 3a1a4i Ha
[OCTPOEHKE (IIOCTPOEHUE YIila, PABHOTO JJaHHOMY, IOCTPOEHHE
OMCCEKTPUCHI yria, IOCTPOCHUE NMEPIEHIUKYISIPHBIX IPSIMBIX, IOCTPOCHHE
CepeIMHBI OTpe3Ka) U OoJiee CI0KHBIE 33a]auH, UCTIOIB3YIONINE YKa3aHHbBIE
IIPOCTEHIIINE; COMOCTABIATH ITOJYYEHHBIN pe3yJIbTaT C YCIIOBUEM 3a/1auH;
aQHAJIN3UPOBATH BO3MOJKHBIE CITydau.

I'nasa I1l. HAPAJUUIEJIBHBIE ITPAMBIE 13 q | @opmynupoBarh onpeesieHne NapauieIbHbIX IPAMBIX; OOBACHATH C
81 TIpH3HAKH TAPALICIBHOCTH ABYX PSMBIX 44 MOMOUIBIO PUCYHKA, KaKUe yIJIbl, 00pa30BaHHbIE MPU MEPECEUEHUH JIBYX
§2 AKCHOMa MTapaUIeIbHBIX TPSMbIX 8y NPSIMBIX CEKYIIeH, Ha3bIBAIOTCS HAKPECT JIeKalllue, KaKUMU
Konmponvnas paboma Ne 3 1y OJIHOCTOPOHHUMU M KaKHi€ COOTBETCTBEHHBIMU; (GOPMYIUPOBATH U
JIOKa3bIBaTh TEOPEMBI, BHIPAKAIOIINE MPU3HAKH MapaJlJIeIbHOCTH JIBYX
IPSIMBIX; OOBSICHSTH, YTO TAKOE€ aKCHOMBI T€OMETPUU U KaKH€ aKCHOMBI YK€
HCII0JIb30BAJIUCH paHee; POpMYIMpPOBaTh aKCHOMY MapauIeNbHbIX IPSIMBIX U
BBIBOJIUTH CJIEJCTBUS U3 HEE; POPMYIHPOBAThH U T0KA3bIBATH TEOPEMBI O
CBOMCTBaX NapasuleIbHBIX MPSIMbIX, 0OpaTHBIE TEOpEMaM O MPU3HAKAX
NapaJyIEIbHOCTH, CBSI3AHHBIX C HAKPECT JIEKAIUMHU, COOTBETCTBEHHBIMH U
OJIHOCTOPOHHUMHU YTJIaMH, B CBS3H C 3TUM OOBACHATH, YTO TAKOE YCIOBHE U
3aKJII0YEHUE TEOPEMBI, KaKasi TeopeMa Ha3bIBaeTcs 0OpaTHOM 1O
OTHONICHMIO K IaHHOM TeopeMe; OOBSICHAThH B UEM 3aKITFOYACTCSI METO.T
JI0Ka3aTeNbCTBA OT MPOTUBHOTO: (DOPMYIUPOBATH U JJOKA3bIBaTh TEOPEMBI 00
yIJlax C COOTBETCTBEHHO MapalIeIbHBIMU U NEPIIECHAUKYIIPHBIMHU
CTOPOHAMU; MPUBOJUTH IPUMEPHI UCIIOJIB30BAHUS ATOTO METO/1a; PEIIATh
3a/1a4M Ha BBIYMCIIEHHE, JI0KA3aTeJIbCTBO U MOCTPOEHUE, CBSI3aHHBIE C
NapaJyiIeIbHBIMU IPSIMBIMH.
I'aasa IV. COOTHOIIEHUSA MEXIY CTOPOHAMHU U 20 y | ®opmynupoBaTh U JOKA3bIBATH TEOPEMY O CyMME YIJIOB TPEYIOJIbHUKA U €€
YI'JIAMU TPEYI'OJIBHUKA CJIEJICTBUE O BHEITHEM YTJjie TPEYroJIbHUKA, IPOBOAUTD KJIACCU(DUKALIUIO
81 CymMMa yriioB TpeyroJibHUKa 34 TPEYrOJbLHUKOB 1O yriiaM; (hOpMYIUpPOBaATh U JJOKA3bIBATh TEOPEMY O
82 CooTHOLIEHN MEX Yy CTOPOHAMU U YTIIaMHu 4y COOTHOILEHUSIX MEXy CTOPOHAMHU U YTJIaMH TPEYroJbHUKa (IpSIMOe U
TPEYroJabHUKA o0OpaTHOE yTBEpKACHUE) U CIEJCTBUS U3 HEE, TEOpEMY O HEPaBEHCTBE
Konmponvnas paboma Ne 4 lu TpeyroiabHuKa; (GOopMyIUpOBATh U JOKa3bIBATH TEOPEMBI O CBOMCTBAX
§3 Hngoyro_]'IbeIe TPEYrOJILHUKH 5y MMPAMOYTOJIbHBIX TPECYI'OJIbHUKOB (HpHMOYTOHBHBIﬁ TPECYTOJIbHUK C YIJIIOM
84 [TocTpoeHune TpeyrojbHUKa 0 TPEM CTOPOHAM 64 30°, IpU3HAKU PABEHCTBA PAMOYTOJIBHBIX TPEYTrOJIbHHKOB);
Koumponvnas paboma Ne 5 lu (GbopMynupOBaTh ONpEAeNEHHs PACCTOSIHUS OT TOUYKH JI0 IPSIMOiA,




pPacCTOSIHUS MEKy ITapaJuIeIbHBIMU MIPSMBIMH; PELIATh 3a4a4U Ha
BBIYUCIICHMS, T0KA3aTEIBCTBO U IIOCTPOCHUE, CBSI3aHHBIE C COOTHOIICHUSIMU
MEXy CTOPOHAMM U yIiaMU TPEYrOJIbHUKA U PACCTOSTHUEM MEXKY
napajyieIbHBIMUA IPSMBIMHU, IPH HEOOXO0AUMOCTH IPOBOJUTD O XOIY
peueHus JONOJIHUTENBHBIE IOCTPOCHHUS, CONIOCTABIIATH IIOJy4EHHBIN
pe3yJIbTaT C YCIOBHEM 33J1a4M, B 3a1a4aX Ha IIOCTPOCHUE UCCIEN0BATh
BO3MOJKHBIE CIIy4dau.

NMOBTOPEHUE 10 4

Umozo 70 y

N3ydyenne mMaTtemMaTHKU B 7 KJlacCe HAIPaBJIEHO HA JOCTHKEHHE OOYYarOIMMUCS JMYHOCTHBIX, METANPEAMETHBIX (PErylIsITUBHBIX, TO3HABATEIbHBIX U
KOMMYHHMKATUBHBIX) U IPEIMETHBIX PE3YJIbTATOB.
[IpenMeTHBIM pe3yabTaTOM U3Y4YEeHHUS Kypca sIBIsieTcs ¢hOpMUPOBAHHOCTD CIIEIYIOLUIUX YMEHH.

Tema 1. HauanbHble reOMETpUYECKUE CBEACHUS.
B xo1e n3ydenns reomeTpuun B 7 Kilacce ydaluecs JOJKHbI
3HaTh:
e [lonsTue paBeHcTBa HUryp;
e [loHsTHE OTPE30K, PABEHCTBO OTPE3KOB;
e JlnuHa OTpe3Ka U €€ CBOMCTBA;
e [lonsTHE YroJ, paBEHCTBO YIJIOB BEJIMUYMHA yIia U €€ CBOICTBA;
e JloHsTHE CMEXHBIE U BEPTUKAIIBHBIE YIJIbl U UX CBOMCTBA.
e [loHsTHE NEpHEHAUKYISIPHBIE IPSIMBIE.
YmMmers:
e YMETh CTPOUTH yroJl,
e OmnpenensiTe rPalyCHYIO MEpPY yIia;
e Pemarts 3amaun.
Tema 2. TpeyroyibHUK
B xoze u3yuenus reomeTpuu B 7 KJlacce ydaluecs J0JKHbI
3HaTh:
e [Ipu3Haku paBeHCTBA TPEYTrOJIbHUKOB;
e [loHsTHE NEPHEHAUKYISAP K TPAMOM;
o [lonsaTue Menuana, OMCCEKTpUCa U BHICOTA TPEYrOJIbHUKA;
e PaBHOOe/IpEHHBIN TPEYroJbHUK U €r0 CBOMCTBA;
e (OCHOBHBIE 337]a41 HA IOCTPOECHUE C MIOMOIIBIO UPKYJIS U TUHEUKH.
YMersb:




Pemats 3a1auun UCnonb3ys NPU3HAKU PAaBEHCTBA TPEYTOJBHUKOB;
[Tonp30BaThCs NOHATUSAMH MEAUAHBI, OUCCEKTPUCHI U BHICOTHI B TPEYTrOJIbHHUKE MIPU PELICHUN 33/1a4;
Hcnonws3oBath cBOMCTBA paBHOOCPEHHOTO TPEYTOJIbHUKA;
[IpumeHsTH 33124l Ha IOCTPOEHHUE C MMOMOUIBIO LIUPKYIIS U JTUHENKH.
Tema 3. IlapainenbHble npsMbIe.
B xoj1e n3yuenus reomeTpuu B 7 Ki1acce ydamuecs JOJDKHbI
3HaTh:
e [Ipu3Haku napauaenbHOCTH NPSAMBIX;
e AKCHMOMY NapajuIeIbHOCTH MPSMBIX;
e (CBoiicTBa MapajijieNIbHbIX IPSIMBbIX.
YMersb:
e [IpumeHsATH NpU3HAKYU MAPAIIIEIBHOCTH MPAMBIX;
e lcnonb3oBaTh aKCHOMY MAPAJLIEIBHOCTH NMPSAMBIX;
e [IpumeHATH CBOMCTBA MapaJUIEIbHBIX MPSMBIX.
Tema 4. CooTHOIIEHHE MEXKTy CTOPOHAMH U YTJIAMH TPEYTrOJIbHUKA.
B xojie n3yuenus reomeTpuu B 7 Ki1acce ydamuecs JOKHbI
3HaTh:
e JloHsATHE CyMMa YIJIOB TPEYrOJIbHUKA;
e (CooTHOLIEHNE MEXY CTOPOHAMHU U yIIaMU TPEYrOJIbHHUKA;
e HexkoTopbie CBOMCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB;
e [Ipu3HaKku paBeHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHUKOB;
YMers:
e Pemarh 3a/1a4M UCHOJIB3YSl TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA;
e licnosnb30BaTh CBOMCTBA MPSAMOYIOJIBHOIO TPEYT OJIbHUKA;
e Pemarh 3a/1a4u Ha HOCTPOECHHUE.
OcHOBHBIE 3a/lauyd Ha IOCTPOCHHUE: JIEJICHUE OTpEe3Ka IIOIO0JIaM, IOCTPOCHHE TPEYroJbHUKA MO TPEM CTOPOHAM, IMOCTPOCHHUE IMEPIEHIUKYISIpa K MPSMOH,
MOCTPOCHHUE OMCCEKTPUCHI, ICIEHNE OTPEe3Ka Ha N PaBHBIX YaCTEH.
® CMOJB30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHYECKOH JAESITEIHbHOCTH U MOBCEIHEBHO JKU3HU.

OcHoOBHble BUAbI yuebHO geATeNnbHOCTHU.

B xozne mpenogaBaHusi MaTeMaTUKU B OCHOBHOM 1IKoJie, pab0Thl HaJl (GOPMHPOBAHUEM Y y4allUXCs MEPEYUCICHHBIX B IpOrpaMMe 3HAaHUM U yMEHH i, cienyer
oOpamath BHUMaHHUE Ha TO, YTOObI OHU OBJIAIEBATIN YMEHUAMU 00ujeyuedbHo20 Xxapakmepa, pa3HoOOpa3HbIMU cnocobamu dessmenbHocmu, TIPUOOPETaNIN OTIBIT:
TUTAHUPOBAHUS U OCYLIECTBICHHS aITOPUTMUUYECKON EATEIbHOCTH, BBITIOJIHEHUS 331aHHBIX U KOHCTPYMPOBAHUS HOBBIX aJlTOPUTMOB;

peleHus pa3Ho0Opa3HbIX KJIACCOB 33/1a4 U3 pa3IMYHbIX pa3JesoB Kypca, B TOM YucIIe 3aa4, TPeOYIOUINX MOUCKA YT U CIIOCO00B PELICHHUS;
HCCIIEI0BATENLCKOM eSITeIbHOCTH, Pa3BUTHUS HJIEH, TPOBEACHUS KCIIEPUMEHTOB, 0000IIEHHS, TOCTAHOBKH U (OPMYIUPOBAHUS HOBBIX 3a/1a4;

SICHOTO, TOYHOTO, TPAaMOTHOTO M3JIOKEHHUs] CBOMX MBICJIIE B YCTHOM M INHCBMEHHOM peuH, HUCHOJIb30BAHUS DPA3IUYHBIX SI3BIKOB MATEMAaTHKH (CIOBECHOTO,



CUMBOJINYECKOT0, IpauecKoro), CBOOOIHOTO Mepexo/ia ¢ OJJHOTO A3bIKa Ha JPYroi Ul WILIIOCTPAlUY, UHTEPIPETAlY, AapTyMEHTAlUK U JI0 Ka3aTeIbCTBa;
MIPOBEICHUS I0KA3aTEIbHBIX PACCYKACHUH, apryMEHTAIMH, BBIIBHKCHHUS TUTIOTE3 U UX 000CHOBAHMUS;

MOMCKA, CUCTEMAaTH3alllM, aHaIu3a U Kiaccu(uKauu WHPOPMALMU, UCIIONB30BaHMUs Pa3HOOOpPa3HBIX MH(POPMALIMOHHBIX HMCTOYHMKOB, BKJIIOUYAs y4yeOHYIO U
CIIPABOYHYIO JIUTEPATYPY, COBPEMEHHbIE HH(POPMALIMOHHBIE TEXHOJIOTHH.

®opMbI U METOAbl, TEXHOJOTUH 00YyUYEHUsI.
OTt6op martepuana oby4eHMs OCYLLECTBIAETCA Ha OCHOBE CAeAYIOWMX ANAAKTUHECKUX MPUHLMMOB: CUCTEMAaTM3aLUMN 3HAHWUIM, MONYYEHHbIX YYalMMWUCA B HayabHOM

LLKO/Ie; COOTBETCTBME 0653aTe/IbHOMY MUHUMYMY COAEpPsKaHnA 06pa3oBaHNA B OCHOBHOM LUIKO/E; yCUIeHUe 06LLEeKYIbTYPHOW HanpaBAeHHOCTM MaTepuana; ydeT ncuxoaoro-
neaarormieckmx ocobeHHocTel, akTyasibHbIX A1 3TOrO BO3pPacTa; Co3AaHue yCI0BUIA ANA NOHUMAHWA U 0CO3HaHMA BOCMPMHMMaeMOro matepuana.

Benymumu memoodamuo6ydueHus aBisiOTCs: OObSICHUTEIbHBIN U PENPOIYKTUBHBINA METO/Ibl, YACTUYHO-ITIOMCKOBBIN, METOJ MAaTEMAaTUYECKOTO
MOJENUPOBaHUs, akCHOMaTHYecKuil MeTo. Ha ypokax ncnoJib3yroTcst 3IEMEHTHI CIeIYIOIIUX TEXHOJIOTU: TMYHOCTHO OPUEHTHUPOBAHHOE O0yUYeHH e, 00y4YeHue ¢
MIPUMEHEHHEM OTIOPHBIX cxeM, uddeperurpoBanHoro ooydenus, UKT. Mcnone3yroTcs Takue gpopmel OpraHuzaluu AeITeIbHOCTH, Kak (GpOHTAIBHBIN ONpocC,
IPYIIOBasi, MapHas U caMocTosITeNlbHas paboTa, paboTa ¢ ydeOHUKOM, TabIUIaMH U Jp. ydeOHbIMU nocoOusMu. [IpuMeHstoTcs MaTeMaTHUeCKUe IUKTAaHThI,
paboTa ¢ TMAAKTUYECKUMU MaTeprallaMu U pabourMH TETPaIIMU.

[Tnanupyercss UCMOB30BAaHUE TAaKUX TENArOTWYECKUX MmexHoso2ull B TIPETOJlaBaHuU TpeameTa, kKak auddeperiupopanHoe odyuenune, KCO, mpobiemHoe
obyuenne, JIOO, TexHONOTHS pa3BUBAIOIIET0 OOYYECHHS, TECTUPOBAHWE, TeXHOJOrus KpuTudeckoro MbinuieHus, UKT. Mcnonb3oBanue 3TUX TEXHOJOTHM
MO3BOJIUT 0OJIee TOYHO PEeaaTn30BaTh NOTPEOHOCTH yJalIMXCsl B MaTeMaTHYeCKOM 00pa30BaHUM U MOMOXKET MOJArOTOBUTH YYaIIMXCS K TOCY1apCTBEHHON UTOTOBOM
aTTecTaluu.

TemaTHKka KOHTPOJIBbHBIX PadoT

KonnuectBo
Ne Tema Jara npoBeneHus
JacoB

1 | HavanbHbBIe T€OMETPUYECKHUE CBEACHHS lua
TpeyroasHUKN

2 peyr 1

3 [TapannensHble IpsIMbIE 14

4 CoOOTHOIIIEHUS MEXK]Ty CTOPOHAMH U YTJIaMU 14
TPEYroJabHUKA

5 [IpsimoyronbHbie TpeyronbHukH. [locTpoenue r
TPEYroJIbHUKA [0 TPEM dJIE€MEHTaM




Hrorosas koHTpoJibHas paboTa

1a




KaneHpgapHo-TemaTnyecKkoe naaHMpoBaHue 6a30Boro MsyyeHmsa yuebHoro matepuana no reometpum 7 Knacca

Hata Komu- OCHOBHBIE BHJIbI TpeboBaHUs K YPOBHIO TIOATOTOBKU yUaIIAXCS Buapl korTpONS
Ne m\nn Tema ypoxka YECTBO yueOHoH
TIaH ‘ ¢dakr 4acoB JEeSITENNLHOCTH 3HaTL VYmMern
|. HauvanabHble reomerpuueckue cBeaenus — 11 yacos
1 |1 |0200. [Ipsimast 1 OTpE3OK. 1 | CocraBnenue 3HATh: CKOJIBKO MOXHO YMeTh: 0003HaYaTh TOYKHU M MPSIMbIC HA | TeopeTHueckuii onpoc,
OTMOPHOTO KOHCIIEKTa | MPOBECTH Yepe3 [IBe JaHHbIC PHCYHKE, H300paxaTh BO3MOXHBIE caMoCTosTeNbHas paboTa
Pa6ota ¢ yueOHHKOM | TOYKH, CKOJIIBKO ODIIHX TOYEK CITyday B3aUMHOTO PACIONIOKEHHs TOYCK | 00YyJaroIIero xapakrepa
MOT'YT UMETh JIBE MPSAMBIE, U MPSIMBIX, JBYX MPSIMBIX, H300pakaTh U
Kakast GUrypa Ha3bIBaCTCsI 0003HaYaTh OTPE3KK HA PUCYHKE.
OTPE3KOM.
2 |2 | 07.09. Jlyd u yroi. 1 | CocraBnenue 3HaTh: YTO TaKOE JIy4; KaKast YMmeTh: n300pakaTh U 0003HAYATE JIydd | TeOpeTHUYECKHiA Ompoc,
OTOPHOTO KOHCIIEKTa | (DPUryp Ha3bIBAETCS YIIIOM, YTO Ha pUCYHKe, 0003HAUaTh HEPa3BEPHYTHIC | MPOBEPKA JTOMAIIHETO
YyebHast TaKO€ CTOPOHBI Y BEPIIUHBI Y pa3BEPHYTHIE YIUIBI, HA3BIBATH I10 3aJaHu,
npakTHyeckas pabora | yriibl. PHCYHKY DIIEMEHTHI YTJIa, TOHUMATh, caMocCTosTenbHast pabota
B mapax KaKOW JIyd pa3/ielisieT yrol Ha JiBa yria. | oOy4aromiero xapakrepa
3 |3 | 09.09. CpaBHEHHE OTPE3KOB U 1 | CocraBnenue 3HaTh: KaKue reOMEeTPHYECKIE YMeTh: cpaBHUBAThH OTPE3KU U YIIIBI U Teoperuueckwuii orpoc,
YIJIOB. OIOPHOro KoHcrekTa | (PMIYpbI HA3BIBACTCS PABHBIMH, | 3alMCBIBATH PE3YIIBTATHI CPABHCHHUS, MPOBEPKa JOMAIIHETO
TIOHSTHS CEPEeIMHBI OTpe3Ka U OTMeYaTh CepeIMHy OTpe3Ka U 3aJlaHusl,
OHCCeKTPHUCHI yIia. OucceKTpuUCy yria. camocTosTeNbHas pabora
¢ nocueayouein
IIPOBEPKOil
4 |4 |14.09. N3mepenue oTpeskos. 1 CocraBnenue 3HaTh, YTO IIPU BEIOpaHHON YMeTh: I3MEepSTh JaHHBIN OTPE30K U Teoperudeckuii onpoc,
OIMOPHOT0 KOHCIIEKTa | €JMHUIIEC N3MEPEHHS JJTHHA BBIPA3HTh €0 JUIMHY B CAHTHMETPaXx, caMocCTosITeNIbHasl paboTa
WunuBuayansHas J000r0 TAHHOTO OTpe3Ka MUIUTAMETPAX, METPaX, HAXOHUTH JUTUHY
pabora ¢ BBIPQKAETCS OIPEACICHHBIM OTpe3Ka B TeX CIy4asx , KOrja TO4Ka
CaMOOIICHKOM TIOJIOKUTENBHBIM YUCIIOM. JICTIAT IAHHBIA OTPE30K Ha JIBa OT-pe3Ka,
JUTMHBI KOTOPBIX W3BECTHBI
5 |5 | 16.09. Pemtenue 3agay no reme 1 YuebHas 3HaTh, YTO IIPU BEIOPaHHON YMeTh: HaXOOUTh UIUHY OTPE3KOB, CaMocTosTeIbHAS
«/3MepeHre OTPe3KOB». MpakTH4YecKasi paboTa | eIUHUIIC U3MEPEHHS IJTHHA U3MEPSTh OTPE3KH, UCTIONB3YS pabora
B mapax J000r0 TAHHOTO OTpe3Ka pas3NIuYHbIC SAUHHIBI H3MEPEHHSL.
BBIPAKAETCS OIPECICHHBIM
MOJIOKUTEBHBIM YUCIIOM.
6 |6 | 21.09. W3mepenue yrios. 1 | Cocrasnenne 3HaTh: YTO TaKOE rpagycHas YMeTh HaXOAUTh TPalyCHBIC MEPHI ITpoBepka JOMAIITHETO
OIIOPHOr0 KOHCIIEKTa | MEpA YIiia, 4eMy PaBHbI MHHYTa | JAHHBIX YIIOB, HCTIONB3Ys TPAHCTIOPTHD, | 3a[aHWs
Pa6ora ¢ yueGrukom | 1 CEKYHIA. I/I3O6pa)KaTLUHp}IMOI>'I, OCTPBIN, TYMOH 1
Pa3BepPHYTHIN YIIbI.




7 7 23.09. CMexHBIE U CocraBiieHue 3HaTh: KaKue yriibl HA3bIBAIOTCS | YMETh: CTPOUTH YroJl, CMEXHBIH C Teoperuueckuii onpoc,
BEPTHKAIBHBIC YIJIBL. OITOPHOT'0 KOHCIIEKTa | CMEKHBIMU, BEPTHKAIBHBIMU U | JAHHBIM YITIOM, CTPOUThH BEPTHKAIBHBIC | TPOBEPKA JTOMAITHETO
WNunuBuayansHas KaKHMH CBOHCTBaMHU OHH VTJIBI, HAXOAWUTH HAa PUCYHKE CMEKHBIC I | 3aJlaHUS,
pabota ¢ o0JTaaroT. BEPTUKATBHEIC YIIIBL. CcaMOCTOsTeNbHAs padboTa
CaMOOIICHKOM o0yJaromiero xapaxkrepa
¢ mocneayrouiei
CaMOIIPOBEPKOH
8 |8 | 28.09. [eprieHaAuKyIIpHBIC CocrasicHue 3HAaTh: KaKWe YIIIBI Ha3BbIBAIOTCS | YMETh: OOBSCHUTH, IOYEMY JIBE TIpsMBIC, | TeopeTHueckuii onpoc,
TIpsIMBIE. OOPHOIO KOHCIIEKTa | CMEKHBIMH, BEPTHKATBHBIMH H | IEPTICH/MKYJIPHBIE K TPEThel, He MIPOBEPKa JOMAIITHETO
dponTanbHas pabora | KAKUMH CBOHCTBAMH OHH MIEPECEKAIOTCA. 3aJIaHus,
00J1aTar0T; KaKue MpsSMEIC caMOCTOsATeNbHAs paboTa
Ha3bIBAIOTCS
MEPIICHTUKYISIPHBIMH.
9 |9 | 30.09 Pemenune 3amau mo teme Perenue 3amau 3HATh OCHOBHBIC TTOHATHS YMeTh MPUMEHSTh MOJTYYCHHBIC 3HAHUS | TeopeTHUYeCKHii onpoc,
«3MepeHne OTpesKoB 1 c JTAHHOM TEMBI. TIPY PEIICHUH 3a/1a4. MIPOBEPKA JOMAIITHETO
KOMMEHTHPOBaHUEM 3a/IaHus,
YTJIOBY.
CaMOCTOATEIILHOE
peleHue 3aaa4 ¢
Hocieayouen
CaMOIPOBEPKOH 110
T'OTOBBLIM PCIICHUAM U
OTBETaM
10 | 10 | 05.10 Pemenue 3anau no reme
«3mepenue yrioB u
OTPE3KOBY»
11 | 11 | 07.10. KonTpoabHas padora Pewenue 3HaTh OCHOBHBIE TIOHATHS, YMmeTh nIpuMeHsITh nojydeHHble 3HaHuss | KoHnTposbHas padora
Nel o Teme KOHTPOJBHBIX pab0OT | ompeeneHus JaHHOW TeMEI. MIPY PEIICHUH 3a/1a4.
«3mepenune oTpe3KoB U
YTJIOBY.
Il. TpeyroabHuku — 17 yacos.
12 | 12 | 12.10. TpeyroabHUKH. PaGora ¢ yueOHUKOM | 3HATBH: UTO TAaKOE IEPUMETP YMeTh: 00BACHUTH, Kakas purypa CamocrosTenpHOoe
TPEYroIbHUKA, KaKHe Ha3bIBAETCS TPEYTOJBHUKOM, U Ha3BaTh pelIeHne 3aaadq ¢
TPEYTOIBHUKHN HA3BIBAIOTCS €ro JIEMEHTBI MOCTIEeTYIOIEH
paBHBIMU. MIPOBEPKOI1 (BEIOOPOUHO)
13 | 13 | 1410. [TepBsIii mpu3HaAK CocraBieHne 3HAaTh: OHATHSA TEOPEMBI U YMerTh: pemaTh 3a1aun Ha Teoperudeckuii onpoc,
paBeHCTBA OITOPHOT'0 KOHCIIEKTa | JOKA3aTeNbCTBA TEOPEMEL, JIOKa3aTenbCTBO PABEHCTBA MIPOBEpKa JOMAIITHETO
TPEYTOBHUKOB. (hopMynHpPOBKY 1 TPEYTOIEHUKOB. 3a/1aHUA,
JIOKa3aTeIbCTBO MIEPBOTO
TIpU3HAKa PaBEHCTBA
TPEYTOIBHUKOB.
14 | 14 | 19.10. [TepBsIii mpu3HaAK NuauBuayanbHas 3HAaTh: OHATHSA TEOPEMBI U YMerh: pemaTs 3aJa41 Ha Teoperuueckuii onpoc,
pabota ¢ JTIOKa3aTeIbCTBA TEOPEMEI, JTOKa3aTeIbCTBO PABCHCTBA MIPOBEpKa JOMAIITHETO

PaBCHCTBA




TPECYrOJIbHUKOB.

CaMOOIIEHKOM

(hopMynHpoBKY 1
JI0OKa3aTeNbCTBO IIEPBOTO
NpH3HAKA PaBEHCTBA
TPEYTONBbHUKOB.

TPEYrOJIbHUKOB.

3a1aHus,
caMoCTOsTeNbHAs paboTa

15| 15| 21.10 [Meprienaukysp K Pabora c yueOHnkoM | 3HaTh (OPMYIHUPOBKY TEOPEMBI | YMETh OOBSCHATH ,49TO TAKOE [TpoBepka gomaminero
psIMoii 0 TEPIEHTUKYIAPE K IPAMOI MEPIEHANKYIISIP K MPSIMOT 3aIaHus
16 | 16 | 2410. Meuansl, OUCCEKTPUCH Pabora ¢ yueOHuKOM | 3HATH: ; ONPEACICHUSA MEIUaH, YMeTh: 00BACHATH, KAKOW OTPE30K Teoperudeckuii onpoc,
¥ BBICOTBI TPEYTOJIbHAKA OUCCEKTPHC U BBICOT Ha3bIBACTCS MEPIICHANKYIISPOM, MpOBEpKa JOMAIITHETO
TPeyroJibHHUKA. MPOBEIEHHBIM U3 JaHHOM TOUKH K 3a1aHus,
JTAHHOM MPSMOI, KaKue OTpe3KH CaMOCTOSITEIILHOE
HA3bIBAIOTCS METUAHOM, OMCCEKTPUCON U | pEelIeHHUE 3a/1a4 C
BBICOTOM TPEYrojbHUKA. MOCTICTYFOTICH
CaMOIIPOBEPKOH IO
TOTOBBIM PEIIEHUSIM U
OTBETaM
17 | 17 | 26.10. BOMCTBA CocraBlieHHE 3HaTh: GOPMYIHPOBKU TEOPEMBI | YMETh: OOBSICHATh KaKOW TPEYTrONBHUK Teoperuueckuii onpoc,
pMYIIUp p Tpeyr P p
DPaBHOGEAPEHHOTO OMOPHOTO KOHCIIEKTA | O MEPEH/MKYIIAPE K MPAMOF; Ha3bIBAETCS PABHOOEAPEHHBIM, IPOBEPKA JIOMAIITHETO
I/IH}II/IBI/I}IyaJ'IbHaﬂ TEOPEM O CBOUCTBAX PaBHOCTOPOHHHM; NOKa3bIBaTb TCOPEMBI 3aaHus,
TPEYroJbHUKA. 9
pabota paBHOOEIPEHHOIO 0 CBOWCTBaX PaBHOOCAPCHHOTO CaMOCTOsATeNIbHas padboTa
TPEYTObHHKA. TPEYTObHUKA. TBOPYECKOI'0 Xapakrepa
18 | 18 | 28.10 CBotlicTBa Pabora ¢ yueOHUKOM
paBHOOEIPEHHOTO Pemerne sanas
TPEYroJbHUKA
19 | 18 | 09.11 Bropoii npu3Hak Pabora ¢ yueOnukom | 3HaTh HOPMYITHPOBKY U YMeTh IpUMEHSITh BTOPO# MPU3HAK [TpoBepka goManiHero
paBeHCTBa CocrasjicHue JIOKa3aTeIbCTBO BTOPOTO PaBEHCTBA JUIS PEILCHHS 3a/1ay. 3aIaHus
OIMOPHOTO KOHCIIEKTa | MPH3HAKA PaBEHCTBA
TPEYTrOJbHUKOB.
TPEYroJIbHUKOB.
20 [ 20 | 1111 Bropoii npusnak
PaBCHCTBA
TPEYTrOJIbHUKOB
21 | 21 | 16.11 Tpetuit npu3Hak CocraBneHue 3HaTh GOPMYITUPOBKY U YMeTh IPUMEHSITh TPETHH MPU3HAK Teoperudeckuii onpoc,
paBeHCTBA OIMOPHOTO KOHCIIEKTa | JIOKA3aTeJIbCTBO TPETHETO PaBEHCTBA /ISl PEIICHUS 3a/1a4. CaMOCTOSTEIILHOE
WunuBuayansHas MpU3HAKA PABEHCTBA PpelICHHE TECTOBBIX
TPEYIrOJIbHUKOB. o
pabora ¢ TPEYyrobHUKOB. 3aj1a4 ¢ TOCIeAYIOIIEH
CaMOOLICHKOM. CaMOINPOBEPKOH 11O
TOTOBBIM OTBETaM
22 | 22| 18.11 Pemtenue 3agay mo reme WNupuBuayansHas 3HaTh (YOPMYIMPOBKHU H YMeTh IPUMEHATh MPHU3HAKA PABEHCTB [IpoBepka nomamraero
«BrTopoii 1 TpeTuii pabora ¢ JIOKa3aTeIbCTBA BTOPOTO U JUTSL pEILIeHus 3a/1a4. 3a1aHus,
CaMOOIICHKOH. TPEThEro MPU3HAKOB PABEHCTBA caMocCTosITeNbHas paboTa
IIPpHU3HAKHU PAaBCHCTBA
TPEyroibHUKOB. 00y4aroIIero xapakrepa
TPCYTrOJIbHUKOB).
23| 23| .23.11 Pemtenue 3agay no reme Pemienne 3anau 3HaTh GOPMYITUPOBKU 1 YMeTh NpUMEHSITh MPU3HAKK paBeHCTBA | TeopeTudecKkuid onpoc,

«Bropoii u Tpetuit

C

JA0Ka3aTeJIbCTBA MPHU3HAKOB

JJIs1 pCHICHUA 3a/1a4.

CaMOCTOATCIIbHAA pa60Ta




MPU3HAKKH PAaBCHCTBA KOMMCHTHUPOBAaHHEM | PaBCHCTBA TPEYTOJHHUKOB.
TPEYroJIbHUKOBY.
21| 11 | 26.11. OKpYyX)HOCTb. 1 Pabota ¢ yueOHUMKOM | 3HATH OIpE/ICICHUE YMeTh 00BSACHATH, UTO TAKOE IIEHTP, [IpoBepka nqomMairHero
CocrasicHue OKPY>KHOCTH. paanyc, Xopaa, IuaMeTp, Iyra 3aJIaHus,
OITOPHOT'0 KOHCITEKTa OKPY>KHOCTH. CaMOCTOsITENTbHAs paboTa
22 | 12 | 28.11. 3aaun Ha MOCTPOCHHE. 1 Pabota ¢ yueOHMKOM | 3HATH ONpeEICICHUE VYMeThb BBITIOTHATH C MOMOIIBIO IIUPKYIsl | TeopeTuueckuii onpoc
CocrasicHue OKPY>KHOCTH. Y JINHEWKX TPOCTEHINNE TOCTPOCHHS.
OITOPHOTr'0 KOHCITEKTa
23|13 | 03.12 3aa4yM Ha MOCTPOEHHE. 1 | Pemenue 3amau 3HATh OmpeIeIcHre YMeTh BBITIONHATH ¢ TOMOIIBIO IIUPKYIIS | TeopeTmueckuii omnpoc,
c OKPY>KHOCTH. Y JINHEWKY TPOCTEHINNE TOCTPOCHHUS. MIPOBEPKa JOMAIITHETO
KOMMEHTHPOBaHHUEM 3a/IaHus,
CaMOCTOsTeNbHAs padboTa
00yJaroIiero xapakrepa
24 | 14 | 05.12 Pemenue 3amau mo teme 1 | UanuBunayanbHas 3HaTh OCHOBHBIE OMPEENCHNs, | YMETh peliaTh 3aJjauu Ha IpUMEHEHUe Teoperuueckuii onpoc,
«TpeyroasHUKMY. pabota ¢ } CBOMCTBa (uryp. MPU3HAKOB PaBEHCTBA TPEYrOJBHUKOB M | MPOBEPKA JTIOMAIITHEr O
CaMOOIICHKOH. Ha TIOCTPOCHUE. 3a/IaHus,
caMocCTosITeNIbHAsL paboTa
27 | 17 | 10.12. KonTpoabHasi pa6ora 1 | Pemwenne 3HaTh OCHOBHBIE MOHATHS, YMeTh NPUMEHSITh NoTydeHHbIe 3Hanusl | KoHTponbHas pabora
No2 110 TeMe KOHTPOJIBHBIX paboT | ompeneneHus 1 GOPMYIMPOBKU | MPU PEIICHUH 3a1ad.
TEOpEeM TaHHOW TEMBI.
«TpeyronbHUKN».
lll. NapannenbHble npamblie — 13 yacos.
28 |1 | 12.12 Onpenenenue 1 Pa6ota ¢ yue6HIKOM | 3HATH ONpeseiIeHne YMeThb 1oKka3bpIBaTh Ha PUCYHKE APl CaMOCTOsATEIIbHOE
I1apaUIeIIBHBIX PSMBbIX. CocrasjicHue MapaJulebHBIX IPSMBbIX, HaKPECT JISKAIINX, COOTBETCTBEHHBIX, PeIlICHHE TECTOBBIX
TlepBbiit MpH3HaK OIOPHOTO KOHCIIEKTa | HA3BaHHs YIJIOB, OJJHOCTOPOHHHUX YI'JIOB; JOKa3bIBaTh 33121 ¢ nocuetytomeit
00pa3yIouXCs MpH MPU3HAK MapaJjIeIbHOCTH JBYX MPSIMBIX | CAMOITPOBEPKOI 10
[apayieIbHOCTHU MPAMBIX. TepeceyeHH IBYX MPsMbIX ¥ MCTIONB30BaTh STOT NPU3HAK MPU TOTOBBIM OTBETAM
ceKkylueit, GopMyaHpOBKY pelieHn: 3a-1ad.
MEepPBOro MpHU3HaKa
MapauIebHOCTH MPSIMBIX;
MOHMMAaTh, KAKUE OTPE3KU U
Jy4d Ha3bIBAOTCS
napauIebHBIMH.
29 | 2 | 17.12 Bropoii u Tpetuii 1 PaGora ¢ yueOHMKOM | 3HATH OIpeneIeHne ‘YMeTh MOoKa3bIBaTh Ha PUCYHKE TapHI Teoperudeckuii onpoc,

IIpU3HAKKU

apaJllICJIbHOCTH IIPAMBIX.

CocrasiieHne
OITOPHOT'0 KOHCITEKTa
WNuauBuayanbHas
pabota ¢
CaMOOIIEHKOM.

HapaJuieTbHBIX MPAMBIX,
Ha3BaHHS YIJIOB,
00pa3yromuxcs mpu
NePEeCeYCHUH BYX MPSIMBIX
CeKyIIel, (POPMYITHPOBKH
BTOPOT'0 U TPETHETO NPHU3HAKA
NapaJuieTbHOCTH NPSIMBIX;
MOHNMAaTh, KAKHE OTPE3KH U
Jy9W Ha3bIBAFOTCS
napaJuieIbHBIMH.

HaKpEeCT JISKAIINX, COOTBETCTBEHHBIX,
OJHOCTOPOHHHUX YIJIOB; JOKa3bIBaTh
MPU3HAKH MapaJuIeIbHOCTH JIBYX
MPSMBIX U HCIOIB30BATh 3TOT MPU3HAK
TIPY pEIICHUH 3a7ad.

TECT C MOCIEAYIOIEN
CaMOINPOBEPKOH 11O
TOTOBBIM OTBETaM




[Ipu3naku
[apaJUIEIbHOCTH IIPSIMBIX.

Paborta ¢ yueOHUKOM
CocraBienue
OIOPHOT0 KOHCIIEKTa

3HaTh OIpeAeNeHne
napasuieJIbHBIX MPSIMBIX,
Ha3BaHHS YIJIOB,
00pa3yromuxcs mpu
MEePECCUCHUH IBYX MPSIMBIX
ceKyluei, GopMyTHpOBKU
MPH3HAKOB MApaIIEIbHOCTH
TPSIMBIX; TOHUMATh, KaKKe
OTPE3KH U JIy4H HA3bIBAIOTCSI
napasuieIbHBIMH.

‘YMeTh Noka3bIBaTh HA PUCYHKE Mapsl
HAaKpPECT JISKAIIUX, COOTBETCTBEHHBIX,
OJHOCTOPOHHMX YITIOB; TOKa3bIBAaTh
MPHU3HAKH NapajyIeIbHOCTH OBYX
HPSIMBIX U MCIONB30BaTh 3TOT IPU3HAK
IIPU PELICHUH 3aa4.

CamMocrosarenbHas
pabora oOyyatoriero
Xapaxrepa c
nocieayomen
CaMOIIPOBEPKOH,
MPaKTHYECKOE 3aJaHue

[Ipu3naku
MapaJuIEIbHOCTH IPSIMBIX.

YuebHas
npakTHyeckas padbora
B TMapax

3HaTh OMpe/eNeHUe
napasuiebHBIX MPSIMBIX,
Ha3BaHUS YTJIOB,
00pa3yromuxcs mpu
MEePECeUCHHUH IBYX MPSIMBIX
ceKyluei, GopMyIHUpPOBKH
NPH3HAKOB MapalIeIbHOCTH
MpsAMBIX; TIOHUMATh, KAKUE
OTPE3KH U JIy4H HA3bIBAIOTCSI
MapaJUIEIIbHBIMU.

‘YMeTh TOKa3bIBaTh HA PUCYHKE MTapbl
HaKpPECT JICKAIUX, COOTBETCTBCHHbBIX,
OJHOCTOPOHHHUX YIJIOB; JOKa3bIBaTh
IMPU3HAKU MapaJuICIbHOCTH ABYX
MpsAMBIX U UCIIOJIB30BAaTh 3TOT IMPU3HAK
Ipyu pCIICHUH 3aaa4; CTPOUTDH
napaJuiCJIbHbIC MPAMBIC ITPU ITOMOIIH
YEPTEIKHOI'O YIroJIbHHUKA U JIMHEHKH.

IIpoBepka nqomMairHero
3a/1aHus,
caMocCTosITeNIbHasl paboTa

AKcroMa napajieIbHbIX
MIPSIMBIX.

CocrapiieHne
OIOPHOr'0 KOHCIIEKTa

3HaTh aKCHOMY MapaljieNIbHbIX
NPSIMBIX U CIIEACTBHS U3 HEe.

YMeTh NPUMEHSTh aKCHOMY U CIIEJICTBHS
MIPU PELICHUH 3a/1a4.

IIpoBepka gomMamiHero
3a/1aHKA

33 |6 | 13.0L CBoiiCcTBa MapaIeIbHBIX CocrasjicHue 3HaTh aKCHOMY TapajjIebHBIX | YMETh JI0Ka3bIBaTh CBOICTBA Teoperuueckuii TecT ¢
IIPSIMBIX. OIOPHOTO KOHCIeKTa | PSAMBIX U CICACTBHS U3 HEe. NapajuIebHbIX NPSMBIX U IPUMEHATH UX | NOCIEAYIOMIeH
NP pELICHUH 3a/ay. CaMOIIPOBEPKOH 110
TOTOBBIM OTBETaM
34 |7 | 16.01 CBoiicTBa mapajieIbHbIX Pabora ¢ yueOHuKOM | 3HATH CBOIMCTBA MapaJUIENbHBIX | YMETh JI0Ka3bIBaTh CBOIMCTBA [IpoBepka nqomamiHero
IIPSIMBIX. MPSMBIX. MapauIebHBIX IPSAMbBIX M IPUMEHSTh UX | 3aJaHus
TIPU PEIICHUH 3a/1ay.
35 |8 | 20.01L Pemienune 3amau no teme Yuebnas 3HaTh CBOMCTBA MapaJUIeNbHBIX | YMETh JI0Ka3bIBaTh CBOICTBA Teoperuueckuii ompoc
«CBOMNCTBA MApaLIeIbHBIX npakTHyeckas padbora | MpsiMbIX. MapaJuIebHBIX IPSMbBIX M MPUMEHSTh UX
B mapax TP PEIICHUH 3a/a4.
IIPAMBIX).
36 |9 | 23.0L Pemienue 3amau no reme WupuBunyansHas 3HaTh CBOICTBA MapaJUIeNbHBIX | YMETh JIOKa3bIBaTh CBOMCTBA Teoperudeckuii orpoc,
«CBOJCTBA NapaILICIbHBIX pabora ¢ 5 MPSMBIX. MapauIebHBIX IPSMbBIX M MPUMEHSTh UX | HMPOBEPKA JOMAIIHEr0
TIPSTMBIX. CaMOOIICHKOH. NP PELICHUH 3a/1ay. 3aIaHus
37 | 10 | 27.01. Pemtenue 3agay no reme Pemienne 3anau 3HaTh IPU3HAKA M CBOWCTBA YMeTh IPUMEHSTH TIPH PEIICHAH 33134 [IpoBepka nomamraero
«[Ipu3HaKu c napauiebHbIX TPSMbIX. MPU3HAKK U CBOWCTBA MapalIeIbHBIX 3a1aHus,
KOMMEHTHPOBaHUEM MPSAMBIX. caMocCTosITeNbHas paboTa
MapaJlICJIbHBIX ITPAMBIX)).
38 | 11 | 30.01. Pemenue 3agau no reme Pemenne TUIIOBBIX 3HaTh IPU3HAKA U CBOMCTBA YMeTh IPUMEHSTH TIPH PEIICHAH 33134 [IpoBepka qomamrHero

«CBolicTBa napaJijiCJIbHBIX
TIPSAMBIX).

3aaa4

napajyieJIbHbIX MPAMBIX.

MPpU3HAKHU U CBOMCTBA napauICIbHbIX
MpsAMBIX.

3aaHuA




39 | 12 | 03.02. Pemienue 3a1a4 1o TemMe WNunuBuayansHas 3HaTh IPU3HAKU U CBOWCTBA YMeTh NPUMEHSATH MPH pelicHnu 3a1ad | [IpoBepka qomarnrHero
«[lapanienbHbIX pabora ¢ § napauIebHBIX MPSMBIX. MPU3HAKK U CBOWUCTBA MapaslIeIbHBIX 3aIaHus
CaMOOILICHKOM. MPSAMBIX.
IPAMBIX».
40 | 13 | 15..02. Konrposabnasi padora Pemerne 3HaTh OCHOBHBIE MTOHSTHS, YMmeTh IpUMeHsITh MoyueHHbie 3Hanust | KonTposbHas padbora
Ne3 1o Teme KOHTPOJIBHBIX paboT | ompeneneHus 1 GOPMYIMPOBKU | MPH PEIICHUU 3a/1aY.
TEOpEeM JaHHOMN TEMBI.
«[TapatenbHpie
IIPSAMBIEY.
IV. CooTHoleHMsI MeKIY CTOPOHAMM U YIJIaMU TpPeyrojbHuka — 20 yacos.
41|11 | 17.02 CymmMma yrioB CocraBieHue 3HaTh (OPMYITUPOBKY TEOPEMBI | YMETh IPUMEHSATH TEOPEMY O CyMME CamocrosTenpHOe
TPeyroJIbHIKA. OIMOPHOTO KOHCIIEKTa | O CyMME YIJIOB TPEYrOJibHUKA, | YIJIOB TPEYrONbHUKA. peliieHre 3a71a4 10 TeMe
ompe/ieJIeHIe BHENITHETO yIJa.
42 | 2 | 22.02 Cymma yriioB 3HaTh (HOPMYIHPOBKY TEOPEMBbI | YMETh IPHUMEHSTh TEOPEMY O CyMMe Teoperuueckuii onpoc,
TPeyroJIbHIKA. Pabora ¢ yueOGHHKOM | O CyMMe yIJIOB TPEYrOJbHHUKA; | YITIOB TPEYrOdbHHKA. IPOBEPKA JIOMAIITHETO
omnpeeieHIe BHEITHETO yrJia. 3a1aHus,
CaMOCTOSTENbHAS
pabora oby4atorero
Xapaxrepa ¢
nocJeAyouen
CaMONPOBEPKOU
43 | 3 | 24.02 Pemienune 3amau no teme WunuBunyansHas 3HaTh (HOPMYJIHPOBKY TEOpEMbI | YMETh IPHUMEHSTh TEOPEMY O CyMMe [TpoBepka goManiHero
«CyMMa yrios pabora ¢ 5 0 CyMMe YyIJIOB TPEYTrOJbHUKA; | YIJIOB TPEYroJbHHUKA. 3aJ1aHusl,
CaMOOIICHKOM. ompeieneHe BHEIIHEero yria. CaMOCTOsITeNIbHAS
TPCYIrOJIbHHUKA».
pabora
44 1 4 | 01.03.22 COOTHOIIICHUS MEX Ty CocraBnenue 3HaTh (HOPMYJIHPOBKY TEOPEMbI | YMETh J0Ka3bIBATH TEOPEMY O Teoperudeckuii orpoc
CTOPOHAMH U YIJIaMH OIMOPHOTO KOHCIIEKTa | O COOTHOLICHUSIX MEXIY COOTHOIICHHSX MEXY CTOPOHAMH H
TPEyTONBHIKA. CTOpOHAMH U YTJIaMHU YIJIaMH TPEYrolbHUKA; TIPUMEHSTh
TPeyroJibHHUKA. TEOpeMY MPH PEIICHUHU 3a/1a4.
45 |5 | 03.03 COOTHOIICHHUST MEKTY YuebHas 3HaTh GOPMYITUPOBKY TEOPEMBI | YMETh JIOKAa3bIBaTh TEOPEMY O Teoperuueckuii orpoc,
CTOPOHAMH H yIJIaMHU MpaKkTHYeCcKasi paboTa | O COOTHOIICHUSIX MEXKIY COOTHOIICHHUSX MEXKY CTOPOHAMH H CaMOCTOSITENTLHOE
B mapax CTOPOHAMH U YTJIaMHU YIJIaMU TPEYroJIbHUKA; IPUMEHSTh peleHue 3a1a4 1Mo Teme
TpeYTrOIbHUKA. TPEYyroJIbHUKA; CIICACTBUS U3 TEOpEMY U CIIC/ICTBHS U3 HEE MpU
TEOPEMBI. pelieHr: 3a1a4.
46 | 6 | 09.03 HepagencTBo CocraBnenue 3HaTh (POPMYIMPOBKM TEOPEM | YMETh JI0KAa3hIBATH TEOPEMBI O CamocTosiTenbHOoe
TPEYroIbHHUKA. OIMOPHOTO KOHCIIEKTa | O COOTHOIICHUSIX MEXIY COOTHOIICHHUSX MEXK/Y CTOPOHAMH H peliierne 3azat ¢
CTOPOHAMH U YTJIaMHU YIJIaMU TPEYroJibHUKA; O HEPABEHCTBE MOCIIEAYIOLIeH

TPEYroNbHUKA; CIEACTBHS | 1 2

U3 NEPBOU TEOPEMBI,

TPCYrOJIbHUKA; IPUMCHATH TCOPEMbI U
CJICACTBHS TpPU PCHICHUU 3a4a4.

CaMOHpOBepKOﬁ 1o
T'OTOBBIM OTBE€TAM H




HCPABCHCTBO TPCYTroJbHUKA.

YKa3aHUuAM K pCIICHHUIO

47 | 7 | 10.03 Pemenue 3a1a4 1o TemMe Peenue 3amau 3HaTh (HOPMYIUPOBKU TEOPEM YMeTh I0Ka3bIBATH TEOPEMBI O KontponbHas pabora
«COOTHOILCHUS MEXTY c 0 COOTHOIIIECHUAX MEKTY COOTHOIIIEHHUSX MEXKY CTOPOHAMU H
CTODOHAMM ¥ VITAMIL KOMMEHTUPOBAHHEM | CTOPOHAMH M yrilaMH yIJIaMU TPEYroJIbHUKA; O HEPABEHCTBE
p yr TPEyroiibHHUKA; CIEACTBUA 1 ¥ 2 | TpeyroibHUKA; IPUMEHSATH TEOPEMBI U
TpEYroJbHUKaY. W3 TIEPBOH TEOPEMBI; CJIEACTBHSA TIPH PELIEHHH 3a/1aq.
HEPAaBEHCTBO TPEYTOJIbHHKA.
48 | 8 | 15.03.22 KonTpounHast paéora Perenue 3HATh OCHOBHBIC TIOHSTHS, YMeTh NPUMEHSATH MOTyYCHHBIC 3HAHUS | KOHTPOJIb BBHIOTHEHUS
KOHTPOJIBHBIX paboT | ompenencHus ¥ GOPMYIUPOBKU | NP PELICHHH 3a/1a4. a0O0ThI HaJl OITUOKAMHU
Ned 1o Teme p p p PMYIHp pup p
TEOpeM JaHHOM TEMBI.
«COOTHOIIEHHS MEKTY peM L
CTOPOHAMU U yIJIaMH
TPEYTOJIbHUKAY.
49 | 9 18.03.22 prIMoerJIbeIe CocraBiieHne 3HaTh (JOPMYITUPOBKU CBOMCTB | YMETh JIOKa3bIBaTh CBOMCTBA CamocTosATeNnbHOE
TpeyroJibHIKa OIOPHOTO KOHCIIEKTa | MPSIMOYTOJBHBIX MPSMOYTOJIbHBIX TPEYTOJIbHUKOB; peleHue 3a1a4 1o TeMe
TPEYrOJIbHUKOB. IIPUMEHSTH 3TU CBOMCTBA IIPU PELICHUU
3a/1a4.
50 | 10 | 22.03.22 [IpsimoyronsHbIE PaGorta ¢ yueOHukoM | 3HaTh pOpMYTHPOBKU CBOMCTB | YMETh JOKa3bIBaTh CBOMCTBA Teoperudeckuii onpoc,
Tp@erJ'IBHI/IKa. HpﬂMOyT‘OJ'[I)HI)IX HpHMOyFOH])H])IX TpeyFOJ'[I)HI/IKOB; CaMOCTOATCIIBHOEC
TpeyTOJ'[I)HI/IKOB. MPUMEHATDH OTU CBOMCTBA Ipy pCIICHUU peUICHUEC 3aa4 C
3aJ1a4. HocJeAyoumen
CaMOIPOBEPKOH 110
TOTOBBIM OTBETaM U
YKa3aHUsIM
51 | 11 | 24.03.22 [Tpu3Haku paBeHCTBA CocraBnenue 3HaTh (HOPMYIHPOBKU YMeTh I0Ka3bIBaTh IPU3HAKH [TpoBepka goManiHero
IPSIMOYTOJBHBIX OIOPHOT'0 KOHCIIEKTa | MPH3HAKOB PABEHCTBA PaBEHCTBa MPSIMOYTOJIBHBIX 3a1aHus,
R — MPSIMOYTOJIbHBIX TPEyroJIbHUKOB. CaMOCTOSTEIILHOE
peyr ’ TPEYroJIbHUKOB. peleHue 3a1a4 1o TeMe
52 | 12 | 05.04.22 [Ipu3Haku paBeHCTBA WNupuBunyansHas 3HaTh (HOPMYJIHPOBKU CBOMCTB | YMETh JI0Ka3bIBaTh cBOWCTBA 1° - 3° CamocrosTenpHast
IIPSIMOYTOJIBHBIX pabota ¢ 1° - 3° IpsIMOYTOJIBHBIX MPSMOYTOJIEHBIX TPEYTOJIbHUKOB; pabora
R — CaMOOILICHKOH. TPEYyroJIbHUKOB; TIPH3HAKOB MPU3HAKH PABEHCTBA MPSIMOYTOJIBHBIX
peyr ’ PaBEHCTBA MPSMOYTOJIBHBIX TPEyroIbHUKOB.
TPEYroJIbHUKOB.
53 | 13 | 07.04.22 Pemienue 3amau no treme Pemenue 3amaq 3HaTh (HOPMYIMPOBKU CBOWCTB | YMETh JI0Ka3bIBaTh CBOMCTBA 1° - 3° Permenvie 3ama4 mo TeMe
«[IpH3HAKY PABEHCTBA c 1° - 3° IpsIMOYTOJIBHBIX MPSIMOYTOJIEHBIX TPEYT OJIbHUKOB;
DSMOVIOIBHBIX KOMMEHTUPOBAHHUEM | TPEYTrOJIbHUKOB; TPU3HAKOB MPU3HAKH PABEHCTBA MPSIMOYTOIBbHBIX
p yr PaBEHCTBA MPSMOYTOJIBHBIX TPEYyroIbHUKOB.
TPECYTrOJIbHUKOB). TPEYroJbHUKOB.
54 | 14 | 12.04.22 [Nepnienaukymnsp u CocraBieHne 3HaTh KaKOW OTPE30K YMeTh 10Ka3bIBATh YTBEPKICHHUE O Teoperuueckuii onpoc

HaKJIOHHAasd.

OITOPHOT'0 KOHCIIEKTa

Ha3bIBACTCS HAKIIOHHOM,
MIPOBEJACHHON M3 TAHHOW TOYKHU
K JaHHOU IpPSIMOM, 4TO
Ha3bIBAETCS PACCTOSIHUEM OT
TOUYKH JI0 IPSIMOH U
pacCTOSIHUEM MEXKIY ABYMSI

TIEPIICHIUKYISIPE U HAKIIOHHOH ,
MIPOBEJECHHON M3 OIHOM TOYKH K TaHHOMN
MPSIMOMA, TEOPEMY O TOM, YTO BCE TOUKH
KaKJIOW U3 JIBYX NapajijiesbHbIX
MPSIMBIX PABHOYIAJIEHBI OT APYron
MPSIMOH.




napauieJIbHbIMU IPSIMBIMUA.

55 | 15 | 14.04.22 [eprienaukynsp u YueOHast 3HaTh KaKOl OTPE30K YMeTb 0Ka3bIBaTh YTBEPKACHUE O Teoperuueckuii onpoc,
HAKITOHHASL. MpakTHYecKast paboTa | Ha3bIBAETCS HAKJIOHHOM, MEPIEeHANKY/ISIPE U HAKJIOHHOI , MpOBEpKa JOMAIITHETO
B mapax MPOBEICHHOMN U3 JAHHOM TOYKK | MPOBEICHHOW M3 OJHON TOYKH K JaHHOM | 3aJaHus,
K JJaHHOM TPSAMO#, 4TO TPSIMOM, TEOPEMY O TOM, YTO BCE TOUKH | CAMOCTOSTEIBHOE
HAa3bIBACTCS PACCTOSIHUEM OT KaXJI0M U3 JBYX MapajuielbHbIX pelieHue 3aaa4 1no TeMe
TOYKH JI0 TPSIMOM | NPSAMBIX PaBHOYIAJIEHBI OT IPYroi
PacCTOSIHUEM MEKIY JIBYMSI MPSMOH.
napauIeTbHBIMHU PSMBIMH.
56 | 16 | 19.04 IMocTpoenue YyeOHast 3HAaTh 33124 HA TIOCTPOCHHE YMeTh BBITIONHATH MpoCcTerme 3amaun | [IpoBepka qomManiHero
TPeyroJIbHIKA [0 TPEM npakTHyeckas pabora | 1Mo AByM CTOpPOHaM M YIIIy Ha MIOCTPOCHHUE, CTPOUTH TPEYTONBHUK 3ajIaHus,
STTEMEHTAM. B mapax ME3 Ly HIMH; 1O CTOPOHE H 11O TPEM JJIEMEHTAM C MOMOLIbIO CaMoCTOsITeNTbHAS
JIBYM TIPHUJIEKAIIMM K Heil IUPKYIIS U JIMHEHKH. pabora
yriiam; 10 TPEM CTOpOHaM.
57 | 17 | 21.04.22 [Toctpoenue NnauBunyanbHas 3HaTh 33/1a4M Ha MOCTPOCHHUE YMeTb BBIONHATH MpocTeiimure 3aaaun | [IpoBepka qoMariHero
TPEYrOJIBHUKA [0 TPEM pabota ¢ § 1O JIBYyM CTOPOHaM U YTy Ha MIOCTPOCHHUE, CTPOUTH TPEYTOIBHUK 3aaHus
CaMOOIIEHKOM. MEXAY HUMHU; TI0 CTOPOHE U O TPEM DJIEMEHTaM C MOMOILBIO
JJIEMEHTAaM. . .
JBYM TPHJISKAIINAM K HEH [UPKYJISL U TMHEHKH.
yriiam; 10 TPEM CTOPOHaM.
58 | 18 | 26.04.22 Pemenue 3ana4 no teme Pemienue 3amau 3HaTh (YOPMYIHPOBKU TEOPEM YMeTh pemaTh 3a7auu 1Mo TeMe Teoperuueckuii onpoc
«IIpsIMOYTONIbHBIE c U CJICCTBHIA; ONpeieeH s «IIpsiMOyTOJIbHBIE TPEYTOJIBHUKH.
KOMMeEHTHpOBaHHeM | Tembl «[IpsiMoyroiabHbIe [MocTpoeHue TpeyrojabHUKA 110 TPEM
TPEYrOJbHUKH.
TpeyronsHuKd. [loctpoenue AIIEMEHTAM).
Hocrpoenue TPEYroJIbHUKA 110 TPEM
TPEYroJbHUKA 110 TPEM 3JIEMEHTaM».
JJIEMEHTAM)).
59 | 19 | 28.04.22 Pemienune 3amau no teme WNupuBunyansHas 3HaTh (HOPMYIUPOBKU TEOPEM YMeTh pelaTe 3a/1a4u 110 TeMe ITpoBepka goMa-IIHero
«IIpsIMOYTONIbHBIE pabora ¢ U CJIEJICTBHIA; ONpe/ieeHus «IIpsiIMOYTOJIbHBIE TPEYTOJBHUKH. 3aJ1aHusl,
CaMOOLICHKOM. TeMbl «IIpsimoyronsHbie [TocTpoeHue TpeyronbHHUKa O TPEM CaMOCTOSITEIIBHOE
TpCyrONbHUKA. TpeyronsHUKH. [locTpoeHue AIIEMEHTAM). pelieHue 3aa4 mno
Hocrpoenue TPEYTONBHHUKA 10 TPEM FOTOBBIM Yep-TEXKAaM C
TPEYroJIbHUKA 110 TPEM 3JIEMEHTaM. HOCHe-HYIOHleﬁ caMo-
NJICMCHTaAM)). HpOBepKOﬁ 110 T'OTOBBIM
OTBETaM
60 | 20 | 03.05.22 KonTpoabHast paéora Perrenne 3HaTh OCHOBHBIC TIOHSTHS, YMmeTh nIpuMeHsITh nonydeHHbie 3HaHus | KontponbHas pabora

Ne§ o Teme
«IIpsimoyrosbHbIE
TPEYTOJIbHUKHU.
IToctpoenue
TPEYTrOJIbHUKA IO TPEM
2JIEMEHTaM.

KOHTPOJIBHBIX paboT

orpeneneHus 1 GOpMYITHPOBKH
TEOpEM JAHHOUN TEMBI.

IIPY PELICHUH 3a7ad.




V. MHrorosoe noBropenne — 10 yacos.

61 |1 | 05.05 Pemenue 3amau mo teme [pakTukym petienus: | 3HaTh HOPMYITHPOBKH TEOPEM H | YMeETh MPUMEHSATD MOMYYCHHBIC 3HAHUSI TeopeTnueckuii onpoc
.22 «VM3MepeHne OTPEe3KOB U BBIpaKEHUI OIIpeIeNIEHUH 110 JaHHOM TeMe. | MpH pPelIeHnu 3aad.
YTJIOBY.
62 | 2 | 10.05 Pemenue 3amau mo teme VuebHas 3HaTh GOPMYIHUPOBKU TEOpeM U | YMeTh MPUMEHSITH MONyYCHHbIC 3HaHUs | PelieHue 3a1ad mo teme
.22 «ITepreHNKYIIApHbBIE npakTH4eckasi pabora | ompeeseHuil o JaHHOM TeMe. | MpU pelleHnH 3a1ad.
B TMapax
MIpsAMBIE, BEpTUKAIbHBIE U P
CMCIKHBIC YI'JIbD».
63 | 3 | 12.05 Penienue 3a7a4 1o TemMe WHauBHIya bHas 3HaTh POPMYITUPOBKU TEOpeM U | YMeETh MPUMEHSITh MONTYyICHHbIC 3HAHUS Bri6uparor,
22 «PaBeHcTBO pabora ¢ } omnpeesIeH i M0 JaHHOW TeMe. | TIPH PelIeHHH 3a1ad. COMOCTABIISIFOT U
CaMOOIICHK O 00OCHOBBIBAIOT CIIOCOOBI
TPEYrOJILHUKOBY.
peIIIeHNUS 3a1a4H.
64 | 4 | 17.05 Pemenue 3ama4 no reme [MpakTuky™m perieHus | 3HaTh GOPMYIUPOBKH TEOpEM U | YMETh IPUMEHSTH MMOJIYYEHHbIC 3HAHUST | BBIpaxaroT CTpyKTypy
.22 «PaBHOGEIPEHHBIH BBIPAKEHUI OlpeJieNICHU! 110 JAHHOM TEME. IIpU PEILIEHNUHU 3a1ay. 3a7a4M1 pa3HbIMU
CpeacTBamMu
TPEYTOJIbHUK.
65 | 5 | 19.05 Pemenue 3a1ay 1o teme YyebHast 3HaTh (HOPMYIHPOBKU TEOPEM U | YMETh IPUMEHSTH MONTYyYSHHbIE 3HAHUS Bri6uparor,
.22 «OKPY,HOCTD npakTHdeckas pabora | omnpeeseHuil Mo JaHHOM TeMe. | MpU PelleHNH 3aay. COMNOCTaBJISIIOT U
B Tapax 00OCHOBBIBAIOT CIIOCOOBI
[TocTpoenus nupkynem u
o pelLIeHus 3a1a4H.
JIMHECUKON).
66 | 6 | 24.05 Pemienune 3amau no teme [MpakTukym petieHus | 3HaTh GOPMYIUPOBKH TEOPEM U | YMETh IPUMEHSTH MMOJIYUYEHHbIC 3HAHUST | BBIpaxaroT CTpyKTypy
.22 «ITapanienbHbIe IPSIMBIE)» BBIPAKEHUI OlpeeNeHu 10 JAHHOM TeME. | IPU PELICHUH 3a1ady. 3a1a4u pa3HbIMU
CpeIcTBaMH
67 | 7 | 26.05 Pemienune 3amau no teme VYuebHas 3HaTh (HOPMYIHPOBKU TEOPEM M | YMETh IPUMEHSATH MONTYyYCHHbIC 3HAHUSI Bei6upatror,
22 «COOTHOICHUS MEXTY IpaKkTHdeckas padoTa | OmpeieNeHui 10 JAaHHOW TeMe. | NPH PeIleHUH 3a1ad. COIOCTABIIIOT U
B mIapax 000CHOBBIBAIOT CIIOCOOBI
CTOPOHAMH U yIjlaMH
pelLIeHns 3aauH.
TPEYIrOJIbHUKA»
68 | 8 | 27.05 HToroBasi KOHTPOJIbLHAN Pewienne 3HaTh OCHOBHBIC TIOHSTHS, YMeTh IpuMEHSTh ony4eHHbIe 3HaHus | KoHTpomnbHas paboTta
22 paGora KOHTPOJIBHBIX Pa00OT | ompeneneHus U GOPpMYIHPOBKH | MPU PELICHUH 3a1ad.
Kypca reoMeTpHH 7 Kiacca.
69 | 9 | 28.05 AHaJIN3 KOHTPOJILHOM Pemenue 3amaq 3HaTh OCHOBHBIC TTOHATHS, YMeTh NIpUMEHSTh MOJIYYEHHbIC 3HAHUS | BBIpaxaroT CTpyKTypy
22 paboTHL. c onpeneneHus 1 GOPMYITUPOBKH | TIPH PEIICHHH 3a1ay. 3a71a4M pa3HbIMH
KOMMEHTHUPOBaHHEM | Kypca TeoMeTpHH 7 Kiacca. CpencTBaMH
70 | 10 | 30.05 [ToBTOpEHUE Kypca WupuBnnyansHas 3HaTh OCHOBHBIC ITOHATHS, YMeTh NIpUMEHSTh MOJTYYEHHbIC 3HAHUS | YPOK Hrpa.
.22 pabora ¢ omnpezeneHus U GOPMYITMPOBKH | MPHU PELICHHH 33/1a4.

TreoOMETpUHr 7 Kknacca.

CaMOINPOBEPKOH

Kypca reoOMeTpHH 7 Kiacca.




B Kypce aJ'II'E6pr 8 Knacca Bblpa6aTbIBaETCﬂ yYMeHUe BbINO/IHATb TOXAECTBEHHbIE I'Ip806pa3OBaHMﬂ PaunMOHaNbHbIX Bblpa)i(eHVIVl,‘ CNCTEMATUINPYIOTCA CBeAEHNA O PaLUUNOHA/IbHbIX
yncnax, U faértca npeacrasieHue 06 MppaunoHanbHbIX YACNAAX, paClLNPAETCA TEM CaMbIM NMOHATUE O YUCNE; Bblpa6aTbIBa€‘TCﬂ yMmeHue BbINOJTHATb I'Ip906pa3OBaHVI$I Bblpa)KEHMVI, cogeprawmnx
KBaApaTHbl€ KOPHMU; Bblpa6aTbIBaPOTCﬂ YMEeHUA pewaTtb KBaApaTHble ypaBHEHUA U I'IpOCTeﬁLUVIe paunoOHanbHblE YpaBHEHUA U NPUMEHATb UX K pPeELUEeHUI0 3a4a4; 3HAKOMATCA ydauwpeca C
nPpUMeHEHNEM HepPaBeHCTB O/1A OUEHKU 3HaYeHU Bblpa)KeHVIVI, Bblpa6aTbIBBETCH ymeHune pewatb JINHEelHble HepaBeHCTBa C O,CI,HOl‘;i I'IEPEMEHHOl‘;i n nx CUCTeMbl; Bblpa6aTbIBaETCﬂ ymeHune
NMPUMEHATD CBOWCTBA CTEMEHMU C uenblMm NoKasaTtesnem B BbIYUC/IEHUAX U I'IpEO6pa3OBaHMﬂX, ¢OpMMpymTCﬂ Haya/ibHblE€ NpeAacTaBieEHNA O c6ope n rpynnmuposkKke CTaTUCTUYECKUX AaHHbIX, UX
Hal'l'lﬂﬂ,HOVl nHTEpNpeTaunn.

CornacHo Coe,u,epaanomy 6a3MCHOMy yqe6Homy NAaHy Ha M3ydyeHMe maTeMaTUKK B 8 Knacce oTBoAMTCA He meHee 170 yacos 13 pacyeTa 54 B Heaento, Npyn 3TOM pasgesieHne 4acoB Ha
n3yvyeHune anre6pbl n reomeTpun cnegyroulee:

3 yaca B Hegento anrebpbl, ntoro 102 yaca; 2 Yaca B HEAE/IHO FTEOMETPUM, UTOTO 68 YacoB.
Pabouas nporpamma KOHKPETU3UPYET CoAeprKaHMe NpeaMeTHbIX TeM 06pa3oBaTeIbHOro cTaHAapTa M A4aéT pacnpenefieHre y4ebHbIX 4acoB Mo pasgesiam Kypca.

Tpe60oBaHUA K YPOBHIO NOAFOTOBKMU 0byyalowwmxca B 8 Knacce

B pe3ynbmame u3y4yeHus Kypca anz2ebpoi8 Knacca obyyaroujuecs 00aMHbI:

3HGMb/HOHUMGMb



VVVVYVYY

CYLLECTBO MOHATMA MaTeMaTUYECKOro A0Ka3aTebCTBa; NPMMEpPbI A0Ka3aTe/bCTB;

CYLLECTBO MOHATUSA a/IrOPUTMA; MPUMEPbI aNITOPUTMOB;

KaK MCNo/b3ytoTcA MaTemaTiieckme Gopmybl, ypaBHEHMA U HEPABEHCTBA; NPUMEPbI UX MPUMEHEHMA A1A PeLeHUA MaTeMaTUUYECKUX U NPaKTUYECKMX 3a4aY;

KaK maTemaTUUecKun onpeaeneHHble GyHKLMU MOTyT ONUCbIBATb peasibHble 3aBUCUMMOCTM; NPUBOANTL NPUMEPDLI TAKOTO ONUCaHMS;

KaK NMoTpebHOCTU NPaKTUKN NPUBEIN MAaTEMATUUYECKYIO HayKy K HE0BXOAMMOCTU paclUMpPEHUs MOHATUA YACNa;

BEPOATHOCTHbIM XapaKTep MHOMMX 3aKOHOMEPHOCTEN OKPY»KalOLLLEro MUpPa; NPMMEpPbI CTaTUCTUYECKMX 3aKOHOMEPHOCTEN U BbIBOAOB;

KaKnum 06pa3om reomeTpua BO3HMKNA U3 NPAKTUYECKMX 33434 3eMNeMepusa; NPUMEPbI TeOMETPUYECKUX 0OBEKTOB U YTBEPKAEHWNA O HUX, BaXKHbIX 418 NPAKTUKK;
CMbIC/1 Aeann3aLmnm, No3BOAIOLLEN peLlaTh 3343a4M PeasibHoN AeUCTBUTENIbHOCTM MaTEMATUYECKUMMIN METOAAMM, NMPUMEPDLI OLUMBOK, BO3HUKAIOLWMX NPU naeannsaumm;

APUOMETHUKA

ymeTb

BbINO/IHATb YCTHO apmd)memqecxme ,EI,EVICTBVIHZ CNoXeHne n BblMUTaHME ABY3HAYHbLIX 4YuCen N AeCATUYHbIX ApOGEVI C AOByMA 3HaKamMu, YMHOXeHWe OAHO3Ha4HbIX 4ucen,
apmbmemqecme onepauun c 06bIKHOBEHHbIMM ,EI,pO6ﬂMVI C OAHO3HA4YHbIM 3HaMeHaTenem n YncamTenem,

nepexoanTb OT oA4HOM GOPMbl 3aMUCU YUCEN K APYroi, NPeAcTaBAATb AECATUYHYL Apobb B BUAE OObIKHOBEHHOW M B NPOCTEMLUMX CAyd4adax OObIKHOBEHHYIO B BUAE AECATUYHOW,
NpoLeHTbl — B BUAEe Apobu n Apobb — B BUAE NPOLEHTOB; 3aMMUCbIBATb HObLUME U Masible YMC/IA C UCMO/Ib30BAHMEM LiE/IbIX CTENEHEN AeCATKHM;

BbIMNOMHATL apudMeTUYecKue AeCTBUA C PaLMOHA/IbHBIMU YUC/IaMM, CPABHMBATL PaLMOHa/IbHbIE U OEUCTBUTE/IbHbIE YUCIA; HAXOOUTb B HEC/IOMKHbIX C/y4YasX 3HAYeHUs cTeneHewn ¢
LeNbIMM NOKa3aTeIAMN U KOPHEN; HAXOOUTb 3HAYEHMA YNC/IOBbIX BblparKeHW;

OKPYINIATb Lesible YNCNA U AeCATUYHbIE APOOU, HAXOAUTb NMPUBAUKEHUA YMCEN C HEAOCTATKOM U C M3OBITKOM, BbITNIOJIHATL OLLEHKY YMC/I0BbIX BbIPAXKEHWI;

No/1b30BaTbCA OCHOBHbLIMU EANHULLAMM O/1MHbI, MAcCbl, BOEMEHU, CKOPOCTH, NoLWaan, ob6bema; BbiparkaTb 6osiee KpynHble eauHULbI Yepes bonee menkue n HaoboporT;

pelaTb TEKCTOBbIE 33a4M, BK/IOYAA 33434, CBA3AHHbIE C OTHOLUEHWEM U C NPONOPLMOHAIbHOCTLHO BE/IMYMH, APOBAMM U NPOLLEHTAMU;

ncnonb3oBatb anOGpETEHHbIe 3HaHUA U ymeHuAa B npaKTVI'-IECKOVI AeATeNIbHOCTU U HOBCEAHEBHOVI XWU3HU ANnA:

peweHnA HECTOXKHbIX MPAaKTNYECKUX PaCYEeTHbIX 3a4a4, B TOM Ynuciae ¢ UCNosib3oBaHNEM Mnpu HEO6XO,CI,MMOCTM CMpPaBO4YHbIX MaTeEPUNANOB, Ka/ZIbKyNATOPA, KOMMNbIOTEPAQ;
yCTHOVI NMPUKNOKU U OUEHKU pe3y/ibTaTa BbIHMCﬂeHMVI; NPOBEePKU pe3yaibTaTa BblYNCNIEHUA C UCMONIb3OBAHUEM PA3/IMYHbIX NMPUEMOB,
MHTEpNpeTaunmn pe3yabTaToB pelieHnA 3a4a4 C y4eTOM OFpaHVNeHMle, CBA3aHHbIX C pea/ibHbIMN cBocTBaMun paccmaTpmBaembiX NpoueccoB 1 ﬂB/'IeHVIVI,‘

AJITEBPA

ymeTb

" COCTaBNATb BYKBEHHble BbIPaXKeHUA U GOPMY/bl MO YCAOBMAM 3a4ay; OCYLIECTBAATb B BbIPAXKEHUAX U GOpPMyNax YMCNOBble MOACTAHOBKM WM BbIMOJHATb COOTBETCTBYHOLME
BbIYMCIEHUA, OCYLLLECTBAATb NOACTAaHOBKY OAHOIO BbiPaXKEHUA B APYrOE; BblparKaTb M3 GOPMYN OAHY NEPEMEHHYIO Yepes3 OCTaslbHbIE;

"  BbIMNOMHATb OCHOBHblE AEWCTBUA CO CTEMEHAMWM C LenbiMM NOKasaTeaaMM, C MHOTOYNEHamMM WM C anrebpavyeckumu ApobsamMM; BbINOMHATL PA3/NOXKEHWE MHOMOYNEHOB Ha
MHOXUTENN; BbINONHATb TOXKAECTBEHHbIE NPe0bpPasoBaHNA PALMOHAbHBIX BbIPAXKEHUH;

" MPUMEHATb CBOMCTBA apUPMETUYECKMX KBAZPATHbIX KOPHEN ANA BbIMMCNEHMA 3HAYEHWIA U NPeobpPa3oBaHUM YUCOBLIX BblPAXKeHWUI, COAEPMKALLMX KBaAPaTHbIE KOPHMU;

" pelwaTb MHEeWHbIe, KBaApaTHbIE YPaBHEHWUA U PaLMOHa/IbHbIE YPaBHEHMA, CBOAALLMECA K HUM, CUCTEMbI ABYX IMHEWHbIX YPABHEHUI U HECNIOXKHbIE HENMHENHbIE CUCTEMDI;

" pelwaTb MHENHbIe U KBaZpaTHbIe HePaBEHCTBA C OAHOM NepeMeHHOM N UX CUCTEMDI;

" pelaTb TEKCTOBbIE 334a4M anrebpanyeckum mMeToaoM, MHTEPNPEeTUPOBATb NOAYYEHHbIN pe3yabTaT, NPOBOANUTL OTOOP peLleHuit, ncxoasa 3 GopMyanpPOBKM 3a4auu;

= u306parkaTb YMCAa TOUKAMM HA KOOPAUHATHOW NPAMON;

" onpeaenaTb KOOPAMHATLI TOYKM NAOCKOCTU, CTPOUTb TOUYKM C 3a4aHHbIMMU KOOPAMHATaMK; M306pakaTb MHOXKECTBO pelleHNn AMHEeMHOro HepaBeHCTBa;

®  pacnosHaBaTb apudmeTMYecKme U reomeTpUYecKne NPorpeccumn; pellaTb 3a4a4m ¢ npumeHeHnem Gopmy bl 06LLETO YNeHa M CYMMbl HECKONbKMX MepBbIX YNeHOB;



" HaxoAMTb 3HayeHuA OYHKUMMU, 3a4aHHON dopmynol, Tabamuei, rpadrUKoOM Mo ee aprymeHTy; HaXoAMUTb 3HAaYEHWE aprymeHTa No 3HavyeHuto GyHKLUUK, 3a8aHHOW rpadmKom mam
Tabnnuen;
= onpeaenAaTb CBOMCTBA GyHKLMM NO ee rpaduKy; NPUMEHATb rpadnyeckme NpeacTaBieHna Npu peLleHn ypaBHEeHU M, CUCTEM, HEPABEHCTB;

. . K
" ONMCbIBaTb CBOWCTBA M3YUYeHHbIX GYHKUMM (=KX, rae K# 0, y=Kkx+b, y=x2, y=x3, y =—, y=+/X ), CTPOMTb UX rpaduku;
X

MCNoAb30BaTb NpUobpeTeHHble 3HaHUA U YMEHUA B NPAKTUUECKOM AeATeNbHOCTM U NOBCeAHEBHOM KU3HU ANn:

" BbINOJIHEHMA pac4eToB Mo GopmMysiam, COCTaBiAeHUA GOPMY/, BbIParKalOWMX 3aBUCMMOCTM MEXKAY PeasibHbIMU BEMYMHAMM; HAXOMKAEHUA HyXKHOW GOpMY/bl B CNPaBOYHbIX
martepuanax;

" MOAENMPOBAHUA NPAKTUYECKMX CUTYaLMA U UCCNEA0BaHMM NOCTPOEHHbIX MOAENEN C UCNO/b30BaHeM annapaTa anrebpbl;

" OMMCaHMA 3aBUCMMOCTEN MeXay OU3NUYECKMMMN BEIMYMHAMM COOTBETCTBYIOWMMMN GOPMYIammn NPU NCCAEA0BAHNN HECIOMKHbIX MPaKTUYECKNX CUTYaLMIA;

" pHTepnpeTaummn rpadnKoB peanbHbIX 3aBUCMMOCTEN MeXAY BENNYMHAMM.

SJEMEHTBI JIOT'UKHU, KOMBUHATOPHUKWU,
CTATUCTUKHU U TEOPUU BEPOSATHOCTEM

ymeTb

"  MPOBOAMTb HEC/IOXKHble [OKas3aTes/bCTBa, MOJyyYaTb MNPOCTellIMe CNeACTBUSA M3 WM3BECTHbIX WM pPaHee MOJIyYEHHbIX YTBEPXKAEHWM, OLEHWBATb JIOTMYECKYID NPaBU/IbHOCTb
paccyXAeHUI, NCNoNb30BaTb NPUMEPbI AR UTOCTPALMKU U KOHTPNPUMEPDI 4151 ONPOBEPIKEHUSA YTBEPKAEHW;

®  u3BNeKaTb MHGOPMALMIO, NPeACTaBAEHHYIO B TabaMLaX, Ha Anarpammax, rpadukax; CoCcTaBaATb TabaANLLbI, CTPOUTb AMarpammbl U rpaduku;

" pelwaTb KOMBUHATOPHbIE 334a4YM NyTEM CUCTEMATUYECKOTO Nepebopa BO3MOMKHbIX BAPUAHTOB, BbIYMC/IATL CpeaHMNE 3HAaYEHUS Pe3yNbTaTOB U3SMEPEHWUIA;

" HaxoAMTb YacTOTy COBbITUSA, UCNOb3YA COBCTBEHHbIE HAbNOAEHNA U FOTOBbIE CTAaTUCTUYECKUE LAHHbIE;

MCNONb30BaTb NPUOGpPETeHHbIe 3HAHUA U YMEHUA B NPAKTUYECKO AeATEeNIbHOCTU U NOBCeAHEBHOM KU3HU ANa:

= BbICTPaMBaHMA apryMeHTauUMm Npu A0Ka3aTenbCcTse (B popme MOHOIOra M Ananora);

" pacno3HaBaHWA NIOTMYECKU HEKOPPEKTHbIX PacCyXAeHUN;

= 3aMMCU MaTeMaTUYECKUX YTBEPXKAEHU, 0Ka3aTeNbCTB;

= aHanM3a peanbHbiX YNCNOBbIX AaHHbIX, NPeACTaBNeHHbIX B BUAE AMarpamm, rpadukos, Tabaumu;

= pelleHMA NPaKTUYeCKUX 3aZay B NoBCeAHEBHOMN N NpodeccMoHanbHOW AeATENbHOCTM C MCNOb30BaHNEM AEWUCTBUIA C YNCNaMM, MPOLEHTOB, A/IMH, Naollagei, 06bemoB, BpeMeH!,
CKopoCTY;

= pelleHuA y4ebHbIX M NPaKTUYECKMX 3a4a4, TPebyHoLLMX cMcTemaTUYeckoro nepebopa BapuaHToB;

" MOHUMaHWA CTaTUCTUUYECKUX YTBEPKAEHUN.

COAEPXAHUE KYPCA

1. PaunoHanbHble gpobu



" o o K "
PaumoHanbHas apobb. OCHOBHOE CBOMCTBO Apobu, CoKpalleHre apobeit. ToxaecTBEHHblE NPeobpa3oBaHUsA PaLMOHAbHBIX BblpaXKeHUA. PYHKLMA Y =— U eé rpaduK.
X

Lenb: Bblpa6OTaTb YMeHUE BbINO/IHATb TOXAECTBEHHbIE npeo6pasoBava PaunOHaNbHbIX Bblpa)KEHMﬁ.

Tak Kak 4elCTBMA C pauMoHaibHbIMU Apo6AMMU CyLLeCTBEHHbIM 06pPa3oM OMMPAKOTCA Ha AEWCTBMA C MHOrOY/IEHaMM, TO B Hayane Tembl HeO6X04MMO MOBTOPUTL C 0ByYatoLmMMmUCA
npeobpasoBaHUA LeNbIX BblpaXKeHU M.

FnaBHOE MECTO B J@HHOW TemMe 3aHMMAIOT afiroPUTMbl AeNCTBUIA € ApoBAMK. YUalumecs OO0/KHbI MOHUMATb, YTO CYMMY, Pa3HOCTb, MPOU3BEAEHME U YACTHOe Apobelt Bcerga MOXHO
npeacTasuTb B BUAE Apobu. MNprobpeTtaemble B aHHOM TeMe YMEHMUSA BbINOHATD C/IOXKEHME, BbIYMTAHUE, YMHOXKEHME U AeneHne apobeit ABAAIOTCA ONOPHbBIMU B NPeobpasoBaHUAX APOBHbIX
BblparkeHui. MMosTomy Um cneayet yaenntb ocoboe BHMMaHMe. HeuenecoobpasHo nepexognTb K KOMOWMHMPOBAHHLIM 334aHMAM HA BCe AEUCTBUA C Apobamu npexae, yem byayT yCBOEHbI
OCHOBHbI€ anropmnTMbl. 3aaHNA Ha BCe AEUCTBUA C AP06AMM He [OMKHbI ObITb U3ANULLHE FTPOMO3LAKUMU U TPYAOEMKUMU.

Mpn HaxoXAeHMM 3HauveHuit apobeit AaloTCA 3a[4aHMA HA BbIMMC/AEHMA C MOMOLLBIO Ka/ibKynsTopa. B gaHHOM TemMe paclmpAtoTcA CBEAEHUA O CTAaTUCTUYECKMX XapaKTepUCTMKaXx.
BBOAMTCA NOHATUE CPEAHEro rAapMOHMYECKOTO PAAA NONOKUTENbHbIX YNCEN.

o K
M3yyeHne TeMbl 3aBEPLLAETCA PACCMOTPEHMEM CBOMCTB rpaduka QyHKUUM y =—.
X

2.KBapgpaTHble KOpHU

MoHsTne 06 MppaunoHanbHbIX YUCNaX. O6LIJ,VI6‘ cBegeHuna o ,D,eVICTBMTeﬂbeIX Yynucnax. KBa,CI,paTHbIl‘;i KopeHb. NOHATME O HaxoXAeHUn I'IpVI6I'IM)+(€HHOF0 3Ha4YeHUA KBaApPaTHOIo KOPHA.

CBoicTBa KBagpaTHbIX KOpHet. MpeobpasoBaHuNs BbipaKkeHW, CoaepKalLMX KBaApaTHble KOPHU. PYHKLUMA Y =~/ X , €€ CBOWCTBA U rpaduK.

Lenb: cuctematmsanpoBaTb CBeLEHUA O pPauUMOHANbHbIX YMCAAX U AaTb NpeacTaBieHue 06 nppaynoHanbHbIX YUCNIAX, paCWLMPUB TeM CaMbiM NMOHATUE O YUChE, BblpaGOTaTb ymeHune
BbIMNOJIHATb npeo6pa3osaHMﬂ BblpaH(EHMl)'l, coaepxalmnx KBaapaTtHbie KOPHU.

B lCI,aHHOI\/‘I TeEME ydaulmeca nosy4yakoT Ha4vyasibHOEe npeacrtaBieHne o NoOHATUU AGVICTBMTeﬂbHOFO yncna. Caton uenbto 0606U.I,alOTCF| M3BECTHbIE 06y‘43POLIJ,VIMCﬂ cBeaeHnAa O paunoHabHbIX
yncnax. [na sBefeHUA NOHATUA UPPALMOHANBHOINO YMCNA UCNOMb3YeTCA UHTYMTUBHOE npeacTaBieHne O TOM, YTO Ka)Kp,be/’l OTpPEe30oK nmeet oanHy n noTomy Ka)Kﬂ,OVI TO4YKe KOOp,CI,VIHaTHOVI
I'IpﬂMOﬁ COOTBETCTBYET HEKOTOpOoe YMcno. MoKasbiBaeTCA, YTO CYLLLECTBYHOT TOYKU, HE UMEIOLLME PALMOHANbHbBIX a6cu,14cc.

Mpwn BBEAEHUN NOHATUA KOPHA NOJIE3HO 03HAKOMMUTb o6yqarou.|,1/|xc;| C HaXxoxXaeHnem KOpHe[/'I C NOMOLWbIO Ka/ZIbKy/ZIATOPA.

OCHOBHOE BHMMaHWe yaenAaeTca NOHATUIO apm¢meTw-|ec+<oro KBaApPaTHOro KOPHA WU CBOWCTBaM apVId)MeTVIHeCKMX KBaA4paTHbIX KOpHeﬁ. [loKasbiBaloTCA Teopembl O KOpHe u3

npousseseHns n 4pobu, a TakKe TOMAECTBO Va2 =|a , KOTOpble NOo/yYyaloT NPUMEHeHWe B NPeobpasoBaHUAX BbIPAXKEHWIA, COAEPMKALLMX KBagpaTHble KOpHW. CneuuanbHoe BHUMaHWE

yAenaerTca ocBOBOKAEHUIO OT MPPALMOHANBHOCTM B 3HaMeHaTene Apobu B BbipaXKeHWAX BUAA YMeHue npeobpas3oBbiBaTb BbIPaXKEHUA, COAEPNKALLME KOPHM, 4YacTo

Vb’ Vbxie

MCNONb3YyeTCA KakK B CaMOM Kypce anre6pb|, TaK U B KypCaX reomeTpuu, aI'II'E6pr M Ha4van aHa/n3a.



MpoaonxkaeTca pabota No PasBUTUIO GpYHKLMOHANbHLIX NPEACTABAEHNI 0Bydyatowmxca. PaccmaTpuBaloTes GyHKUMA y=+/X , eé cBoicTBa U rpadmk. Mpu nsydeHnn oyHKUMK y=~/X ,
NOKa3blBaeTCA ee B3aMMOCBA3b C GyHKUMEN y = X2, rae x 0.

3. KBagpaTHble ypaBHeHus

KeagpaTtHoe ypaBHeHue. Popmyna KopHeld KBaLpaTHOro ypaBHeHUA. PelueHne paumroHaibHbIX ypaBHEHUI. PelueHne 3aa4, NPMBOSALMX K KBAAPATHLIM YPaBHEHUAM M NPOCTENLLUM
PaLMOHaNbHBIM YpaBHEHUAM.

Llenb: BbipaboTaTh yMEeHMNA pellaTth KBaapaTHble ypaBHEHUA M MPOCTeMne paLmoHabHble YPaBHEHMA N NPUMEHATb UX K PELLEeHNIO 3a4au.

B Hauyane Tembl NPMBOAATCA MPUMEPDLI PELUEHMA HEMOJIHbIX KBAZpPATHbIX YPAaBHEHWI. ITOT mMaTepuan cUCTEMaTM3MpyeTcA. PaccmaTpuBaloTcA  afropuTMbl  PELUEHUA  HEMOJIHbIX
KBaZpaTHbIX YPaBHEHMUI Pa3IMYHOrO BUAA.

OCHOBHOE BHMMaHWe cneayeT yAeNuTb pelleHnto ypaBHeHuit Buaa ax® + bx + ¢ = 0, rae, a #0, ¢ ucnonb3osaHnem GOPMy/bl KOPHeN. B JaHHOW Teme ydalmeca 3HaKOMATCA C
dopmynamu Buera, BbipaxkaloLWMmMmM CBA3b MEXKAY KOPHAMM KBAAPATHOIO ypaBHeHWs 1 ero koadpouumeHtamm. OHM UCNONb3YIOTCA B Aa/ibHEWILEM NPU A0KA3aTeNbCTBE TEOPEMbI O PA3/I0KEHUN
KBAZPATHOIO TPEXYNIEHA HA JIMHENHbIE MHOXKUTENN.

Yyawmecs oB/afeBaoT cnocobom pelleHns ApobHbIX PauMOHANbHbBIX YPABHEHWI, KOTOPbIA COCTOMT B TOM, YTO pelleHne TaKUX YPaBHEHUIM CBOAMTCA K PeLeHUt0 COOTBETCTBYHOLMX
LesblX YPaBHEHUI C MOC/eAYOLMM UCK/IOYEHMEM NMOCTOPOHHUX KOPHEN.

MN3yyeHne AaHHOW TeMbl MO3BO/AET CYLLECTBEHHO PacMPUTL annapaTt yPaBHEHW, UCNOAb3yeMbIX O1A PELLEHMA TEKCTOBbLIX 3a4aY.
4. HepaBeHcTBa

Yucnosble HepaBeHCTBA U UX cBolictBa. [ousieHHoe cnoXeHune U YMHOXeHMe YMCNO0BbIX HepaBeHCTB. [orpewHocTb U TOYHOCTb I'IleﬁﬂVI)KEHVIﬂ. JNnHeliHble HepaBeHCTBA C OAHOVI
nepemeHHoﬁ N UX CUCTEMDI.

Llenb: 03HaKoMUTb o6yqarou.|,14xcn C NpyuMeHeHnem HepaBeHCTB 419 OUEHKU 3HaYEeHUN BblpaH(EHMVI, Bblpa6OTaTb ymeHune pewatb JINHElHble HepaBeHCTBa C OLI,HOVI HepEMEHHOVI n nx
Cncrembl.

CBOWCTBA YMCNOBbIX HepaBeHCTB COCTABAAKOT TY 6a3y, Ha KOTOpOVI OCHOBQaHO pelwleHne JIMHEMHbIX HEepaBeHCTB C OAHOVI HGPEMeHHOVI. TeopemMbl 0 NOYNEHHOM CNOXKEHUN U YMHOMKEHUN
HepaBeHCTB Haxo4AT npumeHeHune npu BbINOJIHEHUN I'IpOCTEVILIJVIX ynpa>+<HeHV|17| Ha OUEHKY Bblpa)KEHMﬁ no meToay rpaHuy. BeogAatca noHATUA abcontoTHOM MorpewHoCcT U TOYHOCTH
I'IpM6}'IM)'KEHWi|, OTHOCUTE/IbHOW norpewHoCTHn.

YMeHuAa npoBOoAnUTb AeAYKTUBHbIE PACCYXKAEHMA MOAyYaloT pa3BUTME, KaK NpW L0Ka3aTeNbCTBax YKA3aHHbIX Teopem, Tak U Npu BbINOJHEHUU ynpa>+<HeHV|1‘/'| Ha [O0Ka3aTe/ibCTBa
HepaBeHCTB.

B cBA3K C pelweHnem JNINHENHBIX HEepPaBeHCTB C O,D,HOVI HEDEMEHHOVI AaeTCA NOHATUE O YNCNOBbIX MPOMEXKYTKAX, BBOAATCA COOTBETCTBYHOLWME HAa3BaHNA U 0603HaveHus. PaccmoTtpenuto
CNCTeM HepaBeHCTB C O,D,HOVI HEDEMEHHOVI npeawecrtsyet O3HakomieHune o6yqarou.|,v1xcr| C NOHATMAMU NepecevyeHna n 06'be,£I,MHEHMF| MHOXecCTB.

Mpyu peweHn HepaBeHCTB UCMONbL3YIOTCA CBOMCTBA PAaBHOCU/IbHBIX HEPABEHCTB, KOTOPble Pa3bACHAIOTCA Ha KOHKpPETHbIX npumepax. Ocoboe BHUMaHWe cneayeT yaenutb oTpaboTke
YyMeHMs peliaTtb NpocTeiline HepaBeHCTBa BUAa ax>b, ax <b, ocTaHOBMBLIMCL cneumanbHO Ha caydae, Koraa, a<o.



B aToit Teme PacCMaTPUBAETCA TaKXKe pelleHne CMcTtem AByxX JNIMHEMHbIX HEpaBEHCTB C OAHOVI I'IGDEMEHHOVI, B YaCTHOCTU TaKKUX, KOTOPble 3anncaHbl B BUAE ,D,BOl‘;1HbIX HepaBEHCTB.
5. CreneHb ¢ uenbim NoKasatenem. 31emMeHTbl CTaTUCTUKU
CreneHb C Lenbim NoKasaTenem u ee CBOMCTBA. CTaH,D,apTHbIl‘;I BMA ymcna. HayanbHble cBeaeHna 06 OopraHnsauumn CTaTUCTUYECKNX MCCﬂe,ﬂ,OBaHMVI.

Llenb: BbipaboTaTb yMeHWE MPUMEHATb CBOMCTBA CTEMEHM C Le/bIM MOKasaTesieM B BblUMCIAEHMAX M npeobpasosaHusax, cGOPMMPOBATb HadyasbHble npeacTasieHus o c6ope u
rPyNnMPOBKe CTaTUCTUHECKUX AaHHbIX, UX HArNAAHOM UHTepnpeTaLun.

B 37Ol Teme GOpPMYAMPYIOTCA CBOMCTBA CTEMEHM C LesibiM nokasaTenem. MeTog, AOKa3aTeNbCTBa 3TUX CBOWCTB MOKa3blBaeTCA Ha MpMMeEpe YMHOMEHMUA CTeneHei ¢ 04MHAKOBbIMM
OCHOBaHWUAMM. [JaeTcsA NOHATME O 3aNUCK YUC/A B CTaHAAPTHOM Buae. MPUBOAATCA NPMMEPDI UCMO/Ib30BaHMA TaKOW 3anMcK B GpU3MKe, TEXHUKE U APYrMX 061acTAX 3HaHUIA.

Yyaumecs nosiyyatoT HadasibHble MpeacTasieHva 06 opraHMsaumm CTaTUCTMYECKMX uccnenoBaHmit. OHM 3HAKOMATCA C MOHATUAMMW FeHepasibHOM M BblGOPOYHOM COBOKYMHOCTH.
MpuBoAATCA NPUMEPbI NPEACTaBAEHUA CTaTUCTUHECKMX AaHHbIX B BUAE Tab/ML, YacTOT M OTHOCUTENbHbIX YacToT. OByvaloWmMMCa NpeanaraloTca 3a4aHua Ha HaxoxKaeHue no Tabauue Yactot
TaKMX CTaTUCTUYECKUX XapaKTepUCTMK, KaKk cpedHee apudmeTMyeckoe, moda, pasmax. PaccmaTpusaercsa BOMpoOC O HarAs4HOW MHTeprnpeTaumu CTaTUCTMYeckon uHbopmaumm. M3secTHble
obyyatowmmcs cnocobbl HarALHOIO NPeACTaBNEeHUA CTAaTUCTUYECKMX AAHHbIX C MOMOLLBIO CTONBYATLIX U KPYrOBbIX AMAarpamm PacLUMPAOTCA 3a CYET BBEAEHWsA TaKUX NMOHATUMN, KaK MOJIUIOH U
rmcTorpamma.

6. MoBTOpEHME



YuebHo-TemaTuueckoe naaHMpoBaHUe No matemaTtuke (anrebpe)

B 8 kj1acce

(3 u B Heaemo, Beero 102 4)

Pazgen, Tema. Kom-B0o yacos Koa-Bo
KOHTPOJIBHBIX
pabot

PAILIMOHAJIBHBIE JPOBU 23 2

KBAJIPATHBIE KOPHI 18 2

KBAJIPATHBIE YPABHEHU I 22 2

HEPABEHCTBA 19 2




CTEIIEHbB C LEJIBIM ITOKA3ATEJIEM. DJIEMEHTHI | 13 1
CTATUCTUKU

[ToBTOpEeHune 7 1
Bcero 102 10

KanennapHo-remarudeckoe IJIaHUpOBaHUE IO MaTeMaTuke (ayiredpe) B 8 Kiacce

(34 B Hegento, Bcero102 y; yuebHUKM: 1.TenssKoBCKUit — 8 KA).

Tema ypoka Kon-so [aTa YyebHUK
Yyacos

- nposeaeHuA (nyHKT)

S

o

> MnaH ®akr

=
PALMOHANDBHbLIE APOBU 23

1 MNoBTOpPEHWE OCHOBHbIX NOHATUI anrebpbl 7 1 1,n.1
Knacca

2 Uenble n apobHble BbliparkeHus. 1 1,nl
PaumoHanbHbie BbipaXKeHus

3 PaunoHanbHble Apobu 1 1,n.1

4, OcHoBHoOe cBoOICTBO ApobM. CoKpalleHne 1 1,n.2
apober

5 OcHoBHoOe cBoICTBO ApobM. CoKpalleHue 1 1,n.2
apober

6 MpueeaeHune apobu K HOBOMY 3HaMeHaTeNo 1 1,n.2

7 CnoxeHue u BbluUTaHMe Apobeii ¢ 1 1,n.3




OAMNHAKOBbIMU 3HaMeEHaTeENAMU

8 CnoxeHue 1 BbluntTaHme apobei ¢ 1,n3
OAMHAKOBbIMW 3HAMeEHATENAMM
9 C/loXKeHue 1 BblunTaHme apobeii ¢ pasHbiMu 1,n4
3HaMeHaTensAMm
10 C/ioXKeHue 1 BblunTaHMe apobeli ¢ pasHbimu 1,n4
3HaMeHaTensAMm
11 CnoxeHue 1 BbluMTaHWe Apobeit ¢ pasHbIMK 1,n4
3HaMeHaTensAMm
12 KoHTposbHas paboTa Nel «PaumoHanbHble
Apobu 1 ux ceolictea. Cymma U pasHOCTb
apobei»
13 YMHoOKeHue gpobeii. 1,n.5
14 BossegeHue gpobu B cTeneHs. 1,n.5
15 YnpaxHeHUsa Ha YMHOXKeHue gpobeit 1,n.5
16 OdeneHne gpobei 1,n.6
17 YnpaxHeHus Ha aeneHue gpobeit 1,n.6
18 MNpeobpasoBaHue paLMOHa/bHbIX BblparKeHUM 1,n.7
19 MNpeobpasoBaHue paLMOHa/bHbIX BblparKeHUM 1,n.7
20 MNpeobpasoBaHMe paLMOHa/bHbIX BbIparKeHUM 1,n.7
21 dyHKuma y= k/x n eé rpaduk 1,n.8
22 dyHKuma y= k/x n eé rpaduk 1,n.8




23 KoHTposbHas paboTa Ne2 «lpounsseaeHne u 1 1,n.9
yacTHoe apoben»
KBALPATHbIE KOPHU 18
24 PaunoHanbHble Yncna 1 1,n.10
Tema ypoka Kon-so [aTa YuebHuk
Yyacos
@ nposeseHuA (nyHKT)
5
o
: MnaH dakKr
=2
25 UppaumoHanbHble Yncna 1 1,n.11
[JenctBuTenbHble YMcna
26 KBagpaTHble KOpHU. ApudmeTnyecKkunit 1 1,n.12
KBa4paTHbIA KOPEHb.
27 BbluMcneHue 3HaYeHUs apnudmeTUyeckoro 1 1,n.12
KBaZpaTHOro KOPHSA
28 YpaBHeHue x> = a 1 1,n.13
29 HaxoxkaeHune npubMKEHHOro 3HaYeHUA 1 1,n.14
KBaZpaTHOro KOPHSA
30 PyHKLMA y=\/x n eé rpadmk 1 1,n.15
31 KBaapaTHbIi KOPEHb M3 NPOU3BEAEHUA U 1 1,n.16
Apobu
32 Ynpa*KHEeHMA Ha Bbl4UCAEHME KBAAPATHOIO 1 1,n.16
KOPHS U3 NponsseaeHns n apobu
33 KBaapaTHbI/ KOPEHb U3 CTEMNEHM 1 1,n.17




34 YnpaxHeHuA Ha NpuMeHeHne KBagpaTHOro 1 1,n.14
KOPHA M3 cTeneHun
35 KoHTponbHaa paboTa Ne3 «Apudmetnyeckunin | 1
KBaApaTHbIA KOPEHb, €ro CBOMCTBa»
36 BbiHEeCEeHMEe MHOXUTENA N3-NOA 3HAKa KOopHA. | 1 1,n.18
37 BHeceHMe MHOXUMTeNA NoL 3HAK KOPHA 1 1,n.18
38 MNpeobpasoBaHue BbiparkeHUI, cogepawmx | 1 1,n.19
KBagpaTHbIe KOPHMU
39 MNpeobpasoBaHue BbiparkeHUI, cogepawmx | 1 1,n.19
KBaZpaTHbIE KOPHMU
40 OcBoboXaeHME OT MPPALMOHANABHOCTU B 1 1,n.19
3HameHaTene gpobu
41 KoHTposibHan paboTa Ned «MpumeHeHue 1
CBOMCTB apndPMeTUUYECKOro KBaApaTHOro
KOpHA»
KBALPATHbIE YPABHEHUA 22
42 OnpepeneHune KBAAPATHOrO ypaBHEHUA. 1 1,n.21
HenonHbie KBagpaTHble ypaBHEHUA.
43 PelueHne HeNOHbIX KBagPaTHbIX YPaBHEHUMN 1 1,n.21
44 dopmyna KOpHel KBaapaTHOro ypaBHEHUSA 1 1,n.22
45 dopmyna KOpHen KBaapaTHOro ypaBHEHUSA 1 1,n.22
46 PelwweHne KBagpaTHOro ypaBHeEHMA NO 1
dopmyne
47 PeweHune KBagpaTHOro ypaBHEHUA NO 1 1,n.22




dopmyne

48 PeweHune KBagpaTHOro ypaBHEHUA NO 1 1,n.22

dopmyne
Tema ypoka Kon-so [aTa YuebHukK
Yyacos

@ nposeaeHuA (nyHKT)

2

;~ MnaH dakKr

=2

49 Mpumepbl peleHma 3a4a4 C NOMOLLBIO 1 1,n.23
KBaApaTHbIX YpaBHEHWI

50 PeweHune 3a4a4 C NOMOLLBIO KBaAPATHbIX 1 1,n.23
ypaBHEHW

51 PeweHune 3a4a4 C NOMOLLBIO KBAAPATHbIX 1 1,n.23
YypaBHEHW

52 Teopema BueTta 1 1,n.24

53 MpumeHeHWe Teopembl BueTa K peleHuto 1 1,n.24
KBa4paTHbIX YpaBHEHWUI C NapameTpamu

54 KoHTposibHan paboTa No5 «KBagpaTtHoe 1
ypaBHEHUE U ero KOPHU»

55 [OpobHble pauMoHanbHble YpaBHEHUA 1 1,n.25

56 Mpumepsbl pewieHns 4pobHbIX paumoHanbHbix | 1 1,n.25
YpaBHEHW

57 PeweHne ApobHbIX paLMOHaNbHbIX 1 1,n.25
YpaBHEHW

58 HaxoxkaeHune KopHel 4pobHbix 1 1,n.25

pauMoHanbHbIX ypaBHeHMIA




59 Mpumepbl peleHma 3a8a4 C MOMOLLBIO 1 1,n.26
ApPOOHbIX paLMOHaNbHbIX YPaBHEHUM

60 PelweHune 3a4a4 c nomoLbio APO6HbIX 1 1,n.26
PaLMOHANbHbBIX YPaBHEHUI

61 PelweHune 3a4a4 c nomoLbio APO6HbIX 1 1,n.26
PaLMOHANbHbBIX YPaBHEHUI

62 PelwweHune 3a4a4 ¢ NOMOLLbHO APOOHbIX 1 1,n.26
paLMOHaNbHbIX YPaBHEHWUI

63 KoHTposbHas paboTa N26 «JpobHble 1 1,n.27
pPauMOHabHble YPAaBHEHUA»
HEPABEHCTBA 19

64 Yucnosble HepaBeHCTBa 1 1,n.28

65 Yucnosble HepaBeHCTBa 1 1,n.28

66 CBOICTBA YNC/IOBbIX HEPABEHCTB 1 1,n.29

67 CBOICTBA YNC/IOBbIX HEPABEHCTB 1 1,n.29

68 CnoxeHune n yMHOXeHUe YNCNOBbIX 1 1, n.30
HEpPaBEHCTB

69 OueHMBaHME YMCN0BbIX HEPABEHCTB 1 1, n.30

70 MorpelwHoCTb U TOYHOCTb NPUBANKEHUS. 1 1,n31
ABCONOTHAA NOrPELIHOCTb.

71 OTHOCUTENbHAA NOrpeLHoOCTb 1 1,n.31

72 KoHTponbHan pabota Ne7 «Yucnosble 1

HepaBeHCTBaA N UX CBOMCTBa»




73 MNepeceyeHne M 0b6beANHEHNE MHOMECTB 1 1,n.32
74 Yncnosble NPOMEKYTKU 1 1,n.33
75 Mpumepbl peleHns HePaBEHCTB C O4HOM 1 1,n.34
nepemeHHom
76 PelleHne HepaBeHCTB C OAHOM NepeMeHHOoM 1 1,n.34
Tema ypoka Kon-so [aTa YyebHUK
yacos
- nposeseHUA (nyHKT)
S
o
; MnaH dakKr
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77 PeleHne HepaBEHCTB C O4HOM NepemMeHHOoM 1 1,n.34
78 PeleHne HepaBEHCTB C O4HOM NepemMeHHOoM 1 1,n.34
79 Mpumepbl peleHmna CMCTeM HEPaBEHCTB C 1 1,n.35
OZHOM NepemeHHolM
80 PelweHne cuctem HEPaABEHCTB C O4HOM 1 1, n.35
nepemeHHom
81 PelweHne cucTem HEPaABEHCTB C O4HOM 1 1,n.35
nepemeHHom
82 KoHTponbHan paboTta Ne8»HepaBeHcTBa C 1 1,n.36
OAHOW NePeMEHHOMN N UX CUCTEMbI»
CTEMEHDb C LUENBIM MOKA3ATENEM. 13
SNNIEMEHTbI CTATUCTUKU
83 OnpepgeneHue cTeNeHM C LEenbim 1 1,n.37
OoTpULATE/IbHbIM NOKa3aTesiem
84 BbluncneHme 3Ha4eHmA cTeneHun ¢ 1 1, n.37




OoTpuUaTe/IbHbIM NOKa3aTenem

85 CBoWCTBa CTEMNEHU C LLe/ibIM MOKa3aTesiem 1,n.38
86 CBOJCTBaA CTEMEHWU C LEeIbIM NMoKasaTesiem 1,n.38
87 CBOJCTBaA CTEMEHWU C LEeIbIM NMoKasaTesiem 1,n.38
88 CTaHgapTHbIN BUA Ymcaa 1,n.39
89 CTaHAapTHbIN BUA YMcna 1,n.39
90 KoHTposibHan paboTa N29 «CteneHb € Lebim
nokasatenem u eé CBOMCTBa»
91 C6op 1 rpynnMpoBKa CTaTUCTUYECKMX SaHHbIX 1,n.40
92 C6op 1 rpynnMpoBKa CTaTUCTUYECKMX SaHHbIX 1,n.40
93 HarnsgHoe npeacraBieHmne CTaTUCTUYECKOM 1,n.41
nHdopmaymm
94 HarnsgHoe npeacraBieHmMe CTaTUCTUYECKOM 1,n.41
MHpopmaymm
95 HarnsgHoe npeacraBneHmMe CTaTUCTUYECKOM 1,n.41
MHpopmaymm
MosTopeHue
96 MoBTopeHue. NMpeobpasoBaHune 1,n.7
PaLMOHANbHbIX BbIPAXKeHUN
97 MNosTopeHue. NMpeobpasoBaHne BblpParKeHUN, 1,n.19
copeprKalmx KBaapaTHbIe KOPHU
98 MNosTopeHMe. PelieHne cMCTEM HEPABEHCTB C 1,n.35

OAHOW NepemMeHHOoM




99 MNosTOpeHue. PeweHne KBaapaTHOro 1 1,n.22
ypaBHeHus no popmyne
Tema ypoka Kon-so [aTa YyebHUK
Yyacos
@ nposeseHUA (nyHKT)
2
: MnaH dakT
=2
100 | MosTopeHue. PewweHne 33434 C NOMOLLBIO 1 1,n.26
APOOHO-PALMOHA/bHBIX YPABHEH WA,
101 | UToroBas KOHTpPO/IbHaA paboTa Nel0 1
102 | MoBTOpeHMe.HaxoXaeHMe 3HaYeHuUA 1
BblpaXkeHuA
MporpammHo-meToaunyeckoe obecneueHune
1. Anre6pa. 8 Knacc: noypouHble naaHbl No yuyebHuKy FO.H. Makapbiuesa v ap. / asT.-cocT. T.J1. AdaHacbeBa, J1.A. TanuanHa. — Bosarorpag,: Yuntens, 2007. — 303 c.
2. Anrebpa: Yueb.ana 8 kn. obweobpasosart. yuperkaeHuii / H0.H. Makapbiues, H.I. MungtoKk u ap.; nog pea. C.A. Tensakosckoro. M.: MNpoceeweHne, 2012 .
3. BwupTyanbHasa wkona Kupunana n Medogusa. Ypoku anrebpol Kupnnna n Medoagusa. 7-8 knaccbl, 2004.
4. [uaakTndeckue maTtepuanbl no aarebpe ana 8 knacca / B.N. ¥oxos, H0.H. Makapsbiyes, H.I. MuHgtoKk. — M.: MNMpocseweHune, 2012. — 144 c.
5. }uBaa matemaTuka. YuebHO-MeToAMUYECKUN KOMMNEKT. Bepcus 4.3. NMporpamma. KomnbloTepHble anbbombl. M: UHT.
6. uBaa matemaTuka: COOpHUK MeToanYeCKUX maTepuanos. M: UHT. — 168 c.
7. HectaHpapTHble ypoku anrebpbl. 8 knacc. / Coct. H.A. Kum. — Bonrorpaa: UTA «Kopudeii», 2006. — 112 c.
8. http://school-collection.edu.ru/ — eanHas Konnekums uMdpPoBbIX 06pa3oBaTe/IbHbIX PECypPCoB.
9. CO60pPHMK HOPMATMBHbIX AOKYMEHTOB. MaTemaTuKa. PefepasibHbli KOMMOHEHT rocyAapCcTBEHHOMO CTaHaapTa. PepepanbHblii 6a3uncHblv NaaH. Coctautenu: 3.4,
OHenpos, A.l'. Apkagpes, - M,: lpoda, 2004.;
10. C60pHUK "Mporpammbl Ana ob6leobpa3oBaTeibHbIX WKOJ, TMMHa3uiA, Muees: MatemaTtuka. 5-11 kn.”/ Coct. I.M.Ky3HeuoBa, H.I. MuHAOK. — 3-e usg,, ctepeotun.- M.

Opoda, 4-e nsg. —2004r.;


http://school-collection.edu.ru/

TemaTnyecKkoe nnaHupoBaHue. 8 Knacc. Feometpusa 7-9kn. (/1.C.ATaHacaH 1 ap.)

KonunyecTtso 4yacos B Hegento-2. Bcero-68u.

Ne HanmeHoBaHue Tembl Kon- | OaTa
BO
yac

1 YeTblpexyroNbHUKn 14

1.1 MHOroyronbHuKm 2

1.2 MNapannenorpamm u Tpaneuua 6

13 MpsmoyronbHuUK, pomb, KBagpat 4

1.4 PeweHue 3agay 1

15 KoHTposbHan paboTa Nol no Teme «4eTbIpexyrobHUKU» U 1

no utoram lyetsepTtu.

2 Mnowaau ouryp 14

2.1 Mnowaab MHOroyrosibHMKa 2

2.2 Mnowaab napannenorpamma, TpeyroibHMKa 1 Tpaneuuu 6

2.3 Teopema Mudaropa 3

2.4 PeweHue 3aga4 2




2.5 KoHTposbHas paboTa Ne2 no teme «lnowaan ¢uryp» mno | 1
uUTOram 2 yeTBepTu.

3 MoaobHbie TPeyrosibHUKK 19

3.1 OnpepaeneHne nogobHbIx duryp 2

3.2 Mpu3Haku Nogobua TpeyroabHUKOB 5

3.3 KoHTposibHan paboTa Ne3 no teme » [MpusHakm nogobus 1
TPEeyrofbHMKOB» M NO UToram 3 4yeTBepTU

3.4 MpumeHeHne Nogobus K A0Ka3aTebCTBY TEOPEM U 7
pelleHue 3aay

3.5 CoOoTHOLWEHUA MeXKay CTOPOHAMMU U yraamm 3
NPAMOYrobHOro TPeyroabHMUKa

3.6 O606wWatowmii ypoK 1

3.7 KoHTponbHasa pabota Ne4 no teme » MNogobHble 1
TPEYroNIbHUKN»

4 OKpY»XHOCTb 17

4.1 KacatenbHasa K OKpY*KHOCTH 3

4.2 LleHTpanbHble 1 BNUCAHHbIE YrAbl 4

43 YeTbipe 3amevaTenbHble TOYKN TPeyroibHUKa 3

4.4 BnncaHHaa 1 onncaHHaA OKPYXHOCTb 4

4.5 PeweHue 3aga4 2

4.6 KoHTponbHasa pabota Ne5 no teme » OKpPY*KHOCTb» 1

5 NosTopeHue 4




5.1

PeweHwne 3apau 3

5.2

NTorosas KOHTpobHaA paborTa 1

NOACHUTE/IbHAA 3ATNMUCKA

Paboyast mporpamma cocrtaBiieHa ¢ y4ETOM MPUMEPHON MPOTpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHMs MO0 MaTEeMaTHKE M CKOPPEKTHPOBAaHA Ha €€ OCHOBE

nporpamma: «I'eomerpus 7-9» aBtopsl JI. C. AtanacsH, B. @. byry3os, C. b. Kagomues, 3. I'. [To3nsk, 1. . FOnuna.

Uenn 06y‘-IEHMFI MaTeéMATUKN B 06u.|,e06paaosaTean017| WKO/Ee onpeaenAarnTca ee pPoJiblo B pPa3Butmun 06LI.I,€CTBa B Ue/OM U d)OpMMpOBaHVIVI JIMYHOCTU Kaxaoro

OTAENbHOIO 4enoBekKa. FEOMeTpMH — O4AUWH U3 BaXKHEMNLWNX KOMMOHEHTOB MaTeMaTUYecKoro O6pa3OBaHMH. OHa HEO6XO,D,VIMa AanAa I'lpVIO6peTeHMF| KOHKPETHbIX 3HaHWI O

NPOCTPaHCTBE U NMPAKTUYECKUN 3HAYUMbIX yMEHMﬁ, CI)OpMVIpOBaHMﬂ A3blKa ONUCaHUA 06BEKTOB OKpy*Xatuiero mmpa, pa3sBnUtmnAa NPoCTPpaHCTBEHHOIO BOO6pa)KeHMF| N UHTYnumu,

MaTemMaTUyYecKomn KYAbTypbl, 3CTETUYECKOIo BOCNUTAHNA Yy4allnXca. M3yqume reomeTpmmn BHOCUT BKNa4 B pa3sBuUTUE NOrMYECKOro mMblilneHmA, B q)OpMMpOBaHMG NOHATUA

AOKa3aTenbCrBa.

MNporpamma HanpasaeHa Ha AOCTUXKEHME CneayroLWmX U,EHEﬁZ

oB/lageHune CUCTEMOM MaTeMaTUYECKMX 3HAHUN W yMEHMﬁ, HEO6XO,CI,VIMbIX ana npumeHeHuA I'Ipal-(TM‘-IECKOVI AeATENbHOCTU WU3Yy4YEHUA CMeXKHbIX AUCUUNIUH,
npoaonKeHuma O6pa3OBaHVIFI;

UHTENNEKTYa/IbHOE pa3BuTue, (I)OpMMpOBaHMe Ka4yecTtB IMYHOCTHU, HEO6X0,EI,MMbIX 4yesioBeky anA I'IOI'IHOL],GHHOVI XNU3HN B COBPEMEHHOM O6LLI,ECTBEZ ACHOCTb U TOYHOCTb
MbICNN, KOPUTUYHOCTb MbilWNEeHUA, UHTYULLUA, NOTUYECKOE MbllLUNEHNE, SNNIEMEHTbI aﬂFOpMTMMHeCKOVI KY/NbTYypPbl, NPOCTPaHCTBEHHbIX I'Ipep,CTaB}'IEHMﬁ;

dJOpMMpOBaHllle I'Ipe,L'J,CTaB!'IeHVIﬁ 06 naeax n Metogax MaTemMaTukM Kak YHNBEPCA/ZIbHOTO A3blKa HAaYKN U TEXHUKKN, CPeaCTBa Mo e IMpoBaHNA ABNIEHUNA U npowueccos,



= BOCNUTaHME KY/AbTyPbl IMYHOCTUN, OTHOLLEHMA K MaTeMaTUKE KaK 4acTu 0bLLeUesioBe4eckon KynbTypbl, MOHMMaHWe 3HaYMMOCTN MaTEMATUKN A1 HAy4YHO TEXHNUYECKOro
nporpecca;
= pasBuUTWE NpeacTaBAeHUI O MOAHOW KapTMHE MUPa, O B3aMMOCBA3M MaTeMaTUKM C APYrMMKU NpeameTamu.

B Kypce reomeTpumm 8-ro Knacca npoAo/KaeTcs peleHme 3a4a4 Ha NPuU3HaKM PaBeHCTBa TPEYro/ibHUKOB, HO B COBOKYMHOCTU C MPUMEHEHMEM HOBbIX TEOPETUUYECKUX
daktopos. Teopeme O CymMMe Yr/10B BbIMYKJOrO MHOMOYro/ibHMKA MO3BOAAET PacWMpUTb Kaacc 3aaady. PopmupyeTcs NpaKTUYECKME HaBblKM BblYUCAEHUA Maouagei
MHOrOYro/ibHMKOB B X0o4e pelweHus 3agad. Ocoboe BHUMaHWeE yaenseTtca npMMeHeHuIo nogobua TpeyrosbHUKOB K AOKa3aTe/ibCTBaM TEOpPeM M pelueHuto 3agad. Jatorcs
nepsble 3HaHMA O CUHYCE, KOCMHYCE M TaHreHce OCTPOro yr/ia MpsAMOYrobHOro TpeyrosibHuKa. [aloTca yqyalmmecs CUCTEMaTM3NPOBaHHble CBeAEeHUA 06 OKPYMKHOCTM U eé
CBOWCTBaX, BMMCAHHOM M OMWCAHHOMN OKpyXHocTAX. Cepbe3Hoe BHMMaHMWe yaenserca GOopMUPOBAHMIO YMEHWI paccy»aaTtb, AenaTb MNPOCTble AOoKa3aTeNbCTBa, AasaTtb
060CHOBaHMA BbINONAHAEMbIX AEACTBUIA. MapannenbHO 3aKNaablBalOTCA OCHOBbI A1 U3YYEHMA CUCTEMATMUYECKMX KYPCOB CTEPEOMETPMM, DUIUKKN, XMMUN N APYIUX CMENKHbIX

npegmeTos.

PaGouasi nporpaMmma no reoMmeTpum pa3padoraHa Ha OCHOBAaHUH CJICTYIOIINX HOPMATUBHBIX MPABOBHIX IOKYMEHTOB:

v O06si3aTeNbHBI MUHAMYM COJIEP)KAaHHsI OCHOBHOTO OOIIEro o0pa3oBaHUs MO MareMarvke (mpuiokenue K Ilpukasy Muno6pasoBanus Poccun «O6
YTBEPKJICHUH BPEMEHHBIX TPEOOBaHMIA K 00s3aTEIbHOMY MUHUMYMY COJIEP’KaHHSI OCHOBHOTO 00111er0o 00pa3oBanus» ot 19.05.1998 r. Ne1236);

v\ @enepanbHblii KOMIIOHEHT IOCYJAPCTBEHHOrO CTaHaapra oOmiero oOpazosanus. Martemaruka (IIpuka3 Muno6pasosanus Poccun «OO6 yTBep:KIEHUH

(dhenepaTbHOr0 KOMIIOHEHTA TOCYAAPCTBEHHBIX CTaHAAPTOB HAYAJIBHOTO OOIEro, OCHOBHOTO OOIIEro M cpeAaHero (TMOoJHOTO) 00mmero o0pa3oBaHUs» OT

05.03.2004 1. Ne1089).

NpumepHas NporpamMma ocHOBHOro obLero o6pasosaHusa No matemaTuke (CTaHAAPTbI BTOPOro NOKONEHHUS).

O6pasoBaTesibHaA Nporpamma rumHasumn Ha 2012-2013 yyebHbint rog,

YyebHbI naaH rumHasmnmn Ha 2012-2013 yyebHbIn roa,

SNANEN

Padouasi nmporpamMmma pa3padoTraHa Ha OCHOBAHHMM aBTOPCKOW MpOTrpaMMbl 1o reoMeTpuu s 7-9 kiaccoB (aBtopsl — JI.C. AtanacsH, B.®. byry3os,
C.b. Kagomres u ap. — 2-e uznanue. — M.: [Ipocsemienue, 2009).

PaGouasi nporpamMma no reoMeTpun paccyuTana Ha 2 4 B Hezeno (70 4 B Tof), B TOM YHCIIE, ISl IPOBEACHUS KOHTPOJIBHBIX paboT — 6 4.

HJIaHI/lpyeMblﬁ YpoB€Hb MNMOATOTOBKM BBIMYCKHHKOB Ha KOHEI CTYI€EHUM B COOTBETCTBUHU C Tpe6OBaHI/I${MI/I, YCTaHOBJICHHBIM Q)eﬂepaHBHBIMI/I
rocyaapCTBCHHbIMU 06p3.30BaT6J'IBHBIMI/I CTaHaapTaMu:

Hcnonb3yempiii yaeOHuKk «l'eomerpus, 7-9» aBropos JI.C. Atanacana, B.®. byrycosa, C.b. KagoMmuesa u ip. peKOMEH0BaH MUHUCTEPCTBOM

oOpa3oBanus Poccuiickoit ®enepannu.

Tpe6oBaHUA K YPOBHIO NOArOTOBKU yYaLLLUXCA:



B pe3ynomame usy4yeHus 0aHHO20 Kypca ydaujuecsa 00X HbI ymembs/3Hamo:

O6bACHUTb, KaKas duUrypa HasblBAETCA MHOrOYrolbHMKOM, Ha3BaTb €ro 3/1eMeHTbl. 3HaTb, YTO TaKoe NMepPUMETP MHOFOYrosibHWKa, KaKoi MHOTOyronbHUK HasbliBaeTcA
BbINYK/AbIM; YMETb BbIBECTU GOPMY/Y CYMMbI YI/I0B BbIMYKA0r0 MHOTMOYro/ibHUKA.
3HaTb onpeaeneHna napannenorpamm m Tpaneumm, GOpMyanMpoBKM CBOMUCTB M NPU3HAKOB Napasienorpamma n pasHobeapeHHON Tpanewunmn; yMeTb UX 4OKa3blBaTb U
NPUMEHSATb NPU PELIEHUN 3343a4; Ae/IUTb OTPE3OK HA N PaBHbIX YaCTel C MOMOLLBIO LMPKYAA U IMHENKN U peluaTb 3a434M Ha NOCTPOEHMe.
3HaTb onpeaeneHna NpAMoyrosbHMKa, pomba, KBagpata, GOpMYyAMPOBKM MX CBOMCTB M MPU3HAKOB; YMETb [0Ka3blBaTb M3y4YEHHble TEOPeMbl U NPUMEHATb WX MpuU
pelleHnmn 3a4ad; 3HaTb ONpeaesieHMA CUMMETPUYHbBIX TOYEK U PUTYP OTHOCUTENbHO NPAMON U TOYKWU; YMETb CTPOUTb CUMMETPUYHbIE TOYKM U Pacno3HaBaTtb GuUrypsl,
obnapatoLime oceBoi 1 LLEHTPAIbHOM CUMMETPUEN.
3HaTb OCHOBHbIE CBOWMCTBA Niowagei u Gopmyay aas BblYMCAEHMA NOWAAM NPAMOYIo/ibHMKA, YMETb BbIBECTU 3Ty GOPMYY U UCNONb30BaTh €€ M CBOMCTBA NaoLaLelN
npu peleHnmn 3agau.
3HaTb opmMyibl 4N1A BblUMCAEHMA NAOLWALAEN NapaanenorpaMmma, TPeyroibHUKa U Tpaneumn; yMmeTb UX A0Ka3blBaTb, @ TaKKe 3HaTb Teopemy 06 OTHOLEHMM naowaaen
TPeyronbHMKOB, UMEIOLLMX NO PAaBHOMY YTy, U YMETb NPUMEHATb U3yUYeHHble GOpMy/ibl MPU peLleHnm 3aau.
3HaTb Teopemy Mudaropa 1 ob6paTHyto e€é Teopemy; yMeTb UX A0Ka3blBaTb U NPUMEHATb NPU pPeLIeHnn 3a4au.
3HaTb onpepeneHuss NPONOPLMOHA/bHLIX OTPE3KOB WM MOAO0OHbLIX TPEYro/sibHUMKOB, Teopemy 06 OTHOWEHUW naowanen noaobHbIX TPeyroNbHUKOB W CBOWMCTBO
BMCCEKTPUCHI TPEYTrONbHMKA; YMETb NPUMEHSATb UX NPU PeLLEeHUN 3a4aY.
3HaTb NPU3HAKM NOA0OMSA TPEYrOIbHUKOB, YMETb UX A0Ka3bliBaTb U NMPUMEHATb NPU pelleHmnmn 3a4au.
3HaTb TEOPEMbI O CpeaHEN NMHUM TPeyrosbHMKa, TOYKE NepeceyeHuns MeamnaH TpeyroabHUKa U NPOonopPLMOHa/bHbBIX OTPe3Kax B NPAMOYro/ibHOM TPEYro/ibHUKE; YMeTb
WX [0KasbiBaTb U NMPUMEHATb MPU PEeLleHMM 3afay, a TaKKe YMETb C MOMOLLbIO LUMPKYAA U NIMHEWKN OeNUTb OTPEe30K B AaHHOM OTHOLWEHWM W pelaTb 334344 Ha
NOCTPOEHME.
3HaTb onpegeneHna CMHYca, KOCUHYCa, TaHFeHCa OCTPOro yrna NPsAMOYro/ibHOro TPeyroibHWKa; YMETb [,0Ka3blBaTb OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO; 3HATb
3Ha4YeHMA CMHYCa, KOCUHYCA, TaHreHca ana yrnos 302, 452, 602,
3HaTb BO3MOMKHbIE C/ly4an B3aMMHOIO PacnonoXKeHusA NpsiMmoit U OKPYKHOCTU, onpesesieHMe KacaTe/lbHOM, CBOMCTBO M NMPU3HaK KacaTe/bHOW; YMeTb UX A0Ka3biBaTb U
NPMMEHATb NPU PELUEHNM 334au.
3HaTb, KaKOW Yron Ha3blBaeTCA LLEHTPA/IbHbIM M KaKOW BNUCAHHbIM, Kak onpeaenAeTca rpafycHas mepa AyrM OKpYXHOCTU, TEOpeMy O BNMCAHHOM yrae, CNeAcTBUA U3HEN
M TeEOpeMy O NPOM3BELAEHUM OTPE3KOB NEePECEKAOLLNXCA XOPA; YMETb A0Ka3blBaTb 3TU TEOPEMbI M MPUMEHSATb UX NPU PELLEHUM 3a4aY.
3HaTb TeopeMbl 0 BUCCEKTpUCE Yrna U 0 cepeaMHHOM NeprneHauKynape K oTpesKky, UX cneacTBus, TEOPemMy O NepeceyeHnm BbiCOT TPEYro/ibHUKA; YMEeTb UX A0Ka3biBaTb U
NPUMEHATb NPU PeLUEHNM 3a4au.

3HaTb, KaKas OKPY*KHOCTb Ha3blBaeTCA BMMCAHHOW B MHOTOYrO/IbHUK W KaKas ONUCAHHOM OKOJ1I0 MHOTOYro/ibHUKa, TEOPEMbl 06 OKPY*KHOCTU, BMMCAaHHOW B TPEYTO/IbHUK, 1 06

OKPY*HOCTW, ONMCAHHOM OKOJI0



PABOYAS ITPOI'PAMMA
IO MATEMATHUKE I'EOMETPHUN)
(0a30BbIil yPOBEHD)

7-9 kaace

2022-23r
[osicHuTebHAA 3aMICKA
Jannast paboyasi mporpamma agpecoBaHa JJisl ydaiuxcst 7-9 Kiaccos.
Martepuans! s pabouelt IporpaMMbl COCTaBJIEHbI HA OCHOBE:
e (enepaIbHOrO0 KOMIIOHEHTA FTOCYJApPCTBEHHOTO CTaHAapTa 001Iero 00pa3oBaHus,
e IMPUMEPHON MPOTrpaMMBbI [0 MAaTEMAaTUKE OCHOBHOTO 00111ero 00pa3oBaHus,
e (enepanbHOTO TIEPEeUHs YIeOHMKOB, pEKOMEHI0BaHHBIX MuHHUCTEPCTBOM oOpa3zoBanus Poccuiickoit deneparu K UCMOJIB30BaHUIO0 B 00pa30BaTEIEHOM
nporecce B 001eo0pazoBaTenbHbIX yupexaeHusx Ha 2021-2022 yueOHbli T0,
e 0a3ucHOTO yueOHOTO TJIaHa,
e ABTOPCKOM mporpammsbl 0011eo0pazoBaTenbHbIX yupexaeHui. ['eomerpust.7-9 knaccel, coct. T.A. Bypmuctpora, M.IIpocsemenune, 2013r.; [Iporpamma no
reometrpun aBT. JI.C. AtaHacsH,

e yuebHoro mmana MBOY COII Ne6 na 2015-2016 y4eOHbIi TOI.

[Tporpamma cooTBeTcTBYET yueOHUKY «['eomeTpusi 7- 9 xmaccy, aBrop JI.C. Atanacsu M.: [Ipocsemenue, 2013r.
[Iporpamma paccuuTana Ha 2 yaca B Hezelo B 7 kiacce (68 wacoB B rof), 2 yaca B Hezelto B 8 kiacce (68 wacoB B rof), 2 yaca B Hejelto B 9 kiacce (68
4acoB B TOI).

PaGouas mporpamma BBITIOIHSIET JBE OCHOBHBIE (DYHKIIUU:

Hnghopmayuonno-memoouueckas ¢hynxyus N0o3BOJISET BCEM YYaCTHHKAM 00pa30BaTeIbHOIO IMpollecca MOMYUYUTh MPEJICTaBICHHUE O LENAX, COAepPKaHUH, O0IIei
CTpaTeruu 00y4eHus, BOCIUTAHUS U Pa3BUTHS YUalllUXCs CPEICTBAMU JAHHOTO Yy4eOHOTO MpeIMeTa.

Opeanuzayuonno-nianupyowas @ynKyus IpeIycMaTpuBaeT BBIJEICHUE JTarnoB OOy4YeHHs, CTPYKTYpHUpOBaHHUE Y4eOHOTO MaTepuana, OIpeAeiCHHE €ro
KOJIMYECTBEHHBIX M KAUECTBEHHBIX XapaKTEPUCTHUK Ha Ka)XJOM U3 ATAloOB, B TOM YHCIE ISl COJACPKATEILHOTO HAMOJIHEHUS MPOMEXKYTOYHOH aTTecTaluu
yUaIIHXCS.

I'eoMerpust — OJIMH U3 BAKHEUIINX KOMIIOHEHTOB MaTeMaTU4YeCKOTro 0Opa3oBaHHWs, HEOOXOAMMAs JUIs MPUOOPETEeHUsS KOHKPETHBIX 3HAHWM O MPOCTPAHCTBE U
MPAKTUYECKHU 3HAUMMBIX YMEHUMN, (GOPMUPOBAHUS SA3bIKA OMTUCAHHS 0OBEKTOB OKPYKAIOIIETO MHUPA, sl pPa3BUTH MPOCTPAHCTBEHHOTO BOOOPAKEHHS M MHTYHUIIUH,
MAaTeMaTHYeCKON KyJIbTYpbl, A1 3CTETUYECKOIO0 BOCHHUTaHUS ydanuxcs. M3ydeHne reoMeTpuum BHOCUT BKJIaJ B PAa3BUTHUE JIOTUUECKOTO MBILICHUS, B
(dbopMHUpOBaHHE MOHITHSI TOKA3aTEIbCTBA.
Henn 1 3aga4m, pemaembie NPU peajn3anuu padoyeil NporpaMmbl
W3yueHne MmaTeMaTHKH Ha CTYIIEHH OCHOBHOI'O OOIIEro 0Opa3oBaHUs HAMIPABICHO Ha JIOCTUIKEHUE CIICTYIOIIUX IeJIei:
e OBIIQJICHHE CHUCTEMOW MaTEeMAaTHMUECKUX 3HAHUH W yMEHUU, HEOOXOIMMBIX JUIsl TPUMEHEHUS B MPAKTUYECKON MEATEIbHOCTH, W3YYEHHUS CMEXKHBIX
JTUCIHILTNH, TPOIOJDKEHUS 00pa30BaHMUs;



HUHTCJUICKTYAJIbHOC PAa3BUTHC, (I)OpMI/IpOBaHI/IG Ka4y€CTB JIMYHOCTHU, HCO6XOIII/IMBIX YCJIOBCKY IJIA HOHHOHCHHOﬁ JKU3HHU B COBPCMCHHOM OGH.[GCTBCZ SICHOCTBb
U TOYHOCTb MBICIHW, KPHUTHYHOCTb MBIINIJICHUSA, HWHTYHULUA, JIOTMYCCKOC MBIIIJICHUC, 3JICMCHTLI aHFOpHTMquCKOﬁ KYJIbTYpPbI, IPOCTPAHCTBCHHBIX
IIPEJICTaBICHUH, CIOCOOHOCTD K IPEOA0IEHHUIO TPYJHOCTEN;

(bOpMI/IpOBaHI/IC HpeIICTaBJIeHI/Iﬁ 00 HOCAX U MCTOJAaX MATCMATUKH KaK YHUBCPCAJIBHOI'O SA3bIKAa HAYKH U TCXHUKH, CPCACTBA MOACIUPOBAHUA SIBICHUM H
IIPOLIECCOB;

BOCIIMTAHUC KYJbTYPbI JIUYHOCTH, OTHOLICHHA K MATCMATHKE KaK K YaCTU O6III€‘-I€JIOB€‘I€CKOﬁ KYJbTYpPbl, IOHUMAHUC 3HAYUMOCTH MATCMATHUKWU JIs
Hay4YHO-TEXHHYECKOI0 IIporpecca.

3amaun yaeOHOro npeamera:

. Pa3Burne AITOPUTMHUYCCKOI'0 MBIIIJICHUA

e OsnajgeHue HaBbIKAMH JETYKTUBHBIX PacCyXJIEHUN

e (Cucremarnueckoe U3yuye€HHE CBOMCTB r€OMETPUUYECKUX (PUTYp HA TIOCKOCTH

o  ®opmupoBaHue QyHKIMOHAIBHON IPaMOTHOCTH — YMEHHUI BOCIPUHUMATh U aHAIU3UPOBATh HHPOPMAIIHIO, TPEACTABICHHYIO B pa3IN4HbIX (hopMax
o IIpuobpereHre KOHKPETHBIX 3HAHUI O IPOCTPAHCTBE U MPAKTUYECKH 3HAUMMBIX YMEHHM

e [loaroroBka ammapara, HEOOXOIUMOTO JIJISI M3YUEHHS CMEXHBIX JUCIUIUIHH ((pr3rKa, yepueHue u T.J.) U Kypca CTEpeOMETPUH B CTapIIUX Kaccax
L] ITouumanue POJIKN CTATUCTHKU KaK HCTOYHHKA COIIMAJIBHO 3HAYNMOU I/IH(l)OpMaHI/II/I

e PazButre nNpocTpaHCTBEHHOTO BOOOPaXKEHUS U MHTYHIIMH, MaTEMaTHYECKOU KYJIbTYpHI

e  DCTETHYECKOE BOCIUTAHUE YJALIUXCS

e Pa3BuTuHe TOTMYECKOTO MBIILICHUS

o  dopmupoBaHUe MOHATHUS T0KA3aTEILCTBA

eapb u3yuyeHuss Kypca mareMaTuk B 7 - 9 Kkiaccax:

. IJIAHUPOBAHUE U OCYIIECTBICHUE AITOPUTMHUECKOMN IEATEIbHOCTH, BHIIIOJHEHNE 3aJJaHHBIX U KOHCTPYHMPOBAHUE HOBBIX AJITOPUTMOB;
pelIeHre pa3Ho0Opa3HbIX KJIACCOB 33/a4 U3 PA3IMYHBIX Pa3/esioB Kypca, B TOM YHCIIe 3a]a4, TPeOYIOIUX MOMCKa ITyTH U CIOCO00B PELICHUS;
HCCIIeIOBaTeNIbCKasl I TEIbHOCTh, Pa3BUTHE UACH, TPOBEICHHUE SKCIIEPUMEHTOB, 0000IIeHIEe, TOCTaHOBKA U (JOPMYTUPOBAHNE HOBBIX 33]1aY;

SICHOE, TOYHOE, TPaMOTHOE HU3JIOKEHUE CBOUX MBICIECH B YCTHOM M NMUCHBMEHHOW peuYd, MCIOJb30BAaHUE DPA3JIMYHBIX SI3BIKOB MATEMAaTUKH, CBOOOHBIN
MIepEexo/]1 C OJIHOTO sI3bIKa HA JPYro# JJIsl WILTIOCTPAllii, HHTEPIIPETallui, apryMEHTAllMH U JOKa3aTeNbCTBA;
MIPOBEJICHUE JI0KA3aTEIbHBIX PACCYXACHUM, apryMEeHTalliH, BbIIBUKEHHE TUIIOTE3 U UX 000CHOBAHHUE;
MOUCK, CUCTEMaTHu3allus, aHalIu3 U Kiaccudukaiys HHPOpMAaIIH, UCIOJIb30BaHNEe Pa3HOOOPa3HBIX HHPOPMAIIMOHHBIX HCTOYHUKOB, BKJIIOYAs YUeOHYIO U
CIPaBOYHYIO JIUTEPATYPy, COBPEMEHHbIE HH()OPMALIMOHHBIE TEXHOJIOTUH .
TpeboBanusi Kk padoTe M0 reoMeTpuu
B C0OTBeTCTBMH ¢ noAroroskoii k 'MA u EI'J.

YMeTh BBIIOJIHATH ICHCTBHS C TCOMECTPHUICCKUMU (I)I/Il“ypaMI/I, KOOpAWHATAMMU:

peuaTh IMIIAHUMCTPUYICCKHUEC 3aJa4 Ha HAXOXKACHUEC T'COMCTPUICCKUX BCIIMYUH (I[J'II/IH, YI'JIOB, HJ'IOH.[&I[GIZ);

pacno3HaBaTb rCOMETPUICCKUC (bHprBI Ha IJIOCKOCTH, pa3JindaTh UX B3aMMHOC PACIIOJIOKCHHC, I/I306pa)i(aT]':> TCOMETPUUCCKUC (I)I/IprBI;
BBIIIOJIHATE YCPTEKU 110 YCIIOBUIO 3a/1a4U;

ONpCACIIAITE KOOPAUHATBI TOYKH IJIIOCKOCTH.

CTpyKTypa 10KyMeHTa:



pabouasi mporpaMma 1Mo MaTeMaTUKe BKIIOYAET pa3/Ieiibl:

L] IIOSACHUTCIIbHAA 3allMCKa,

e IIEJM U3YyYECHUS] MAaTEMATUKH;
e OCHOBHOE COJEp)KaHUE C IPUMEPHBIM pacIpeaesieHHeM y4eOHBIX YacoB IO pa3zeiaM Kypca;

e TpeOOBaHUS K YPOBHIO MIOATOTOBKH BBIITYCKHUKOB;

e KaJICH/IapHO-TEMaTU4YECKOE TUIAHUPOBAHUE;

e y4eOHO-METOINICCKUI KOMILIEKT.
CornacHo ¢eneparbHOMY 0a3MCHOMY y4eOHOMY IUIaHy JUTsi 001e00pa3oBaTeNbHbIX yapexkacHuid Poccuiickoit Deepanuy Ha U3ydeHUE MaTEMATHKU Ha CTYIICHU
OCHOBHOTO 00111€T0 00pa30BaHusl OTBOAMUTCS 2 yaca B HEJENIO, B roj1 68 yacos.

KoHTponb ocyiiecTBisieTcss B BUJE CaMOCTOSITENIbHBIX paOOT, KOHTPOJIbHBIX paboT Mo pasjenaMm ydeOHuka. Becero Oyner mpoBeseHO MO 5 KOHTPOJbHBIX
pabot B 7, 8 u 9 Kiaccax.
Cpok peanu3zanuu padoueil yueOHOIl NpOorpaMmsbl — OJIUH Y4eOHBIH ro.
YpoBenb 00yueHusi: 0a30BBIH.
Me:xnpeaMeTHble M MEKKYPCOBbIE CBSI3H:
YMmenus, nmpuoOperaemMble NMPU HU3YUYEHUU TE€OMETPHHM, MUMEIOT NPUKIATHOW M MpakThdeckuil xapaktep. OHM IIMPOKO HCIOJIB3YIOTCS MPU H3YYEHHUU
IIKOJIBHBIX MTPEIMETOB - (PU3UKHU, XUMUH, reorpaduu, 6MOJIOTUH, HAXOIAT IIHUPOKOE MPUMEHEHHE B MPAKTUYECKOU ESTEIbHOCTH YeJIOBEKa.
@opmMbl OpraHu3anum y4eOHoro npouecca: HHIUBUyalbHbIE, TPYIIOBbIC, MHANBHUIYAJIbHO-TPYIIIOBBIE, (DPOHTATIbHBIE, KIIACCHBIE U BHEKJIACCHBIE.
®opMbI KOHTPOJIS:
camocTosiTelIbHasg paboTa, MaTeMaTHYeCKUe AUKTAHThI, KOHTPOJIbHAS paboTa, ypOKH KOHTPOJIS
3HaHWH, YMEHUU U HaBBIKOB, pab0OTa 10 KapTOYKaM.
Conep:kanmne Kypca MaTeMaTHKHu (reomeTpun) B 7 — 9 kiaccax
Conep:xxanue y4e0OHOIo Kypca MaTeMaTHKH 7 Kjacca

1. HavaabHble reomMerpuuyeckue cBegenusi(12qac).

Bo3HHKHOBEHHE T€OMETPHUH U3 IPAKTHKHU. [ 'eomeTprueckue Gurypsl. PaBeHcTBO B reomeTpun. Touka, mpsmas U Iockoctb. OTpe3ok, jiyd. PaccrosHue.

VYron. [Ipsmoii yromn. OcTpele u Tymble yriibl. BepTukanbHble U cMekHbIE yribl. buccekrpuca yrina. CpaBHeHHE OTPE3KOB U yriioB. Mi3MepeHue OTpe3KOB U YIJIOB.
[TapannensHbie U nepecekaromirecs npsambie. OnpeaencHus, J0Ka3aTeabCTBA, aKCHOMBI U TeOpeMbl, cieacTBus. [lepnenaukynsapHocts npsaMbeix. Kontpnpumep,
JI0Ka3aTeIbCTBO OT MPOTHUBHOTO. TeopeMbl O apaIICIbHOCTH M MEPIICHAUKYISPHOCTH MPSIMBIX.

B xoze nzyueHwust yuamuecs T0JIKHbBI

3HaTh:

e TOHSATHE PaBEHCTBA (QUTYD;

e TIOHATHE OTPE30K, PABEHCTBO OTPE3KOB;

e JUIMHA OTpE3Ka U €€ CBOMCTBA;

e TIOHSTHE yroJl, PABEHCTBO YIJIOB BEJIMUYHMHA YIJIA U €€ CBOWCTBA;
e TIOHATHE CMEKHBIE U BEPTUKAIBHBIE YIJIBI U UX CBOMCTBA.

e IIOHSTHUE MEPIECHIUKYIISIPHBIE IIPSIMBIE.



YMmeTs:
e CTPOWTH YTOJ;
e  ONpENENATh IPATYCHYIO MEPY YyIJia;
e  pelaTh 3aJauH.

2. Tpeyroabauxku(l6u4ac).

[Ipu3Haku paBeHCTBa TPEYroJbHUKOB. MenuaHbl, OMCCEKTPUCHI U BBICOTHI TPEYTOJIbHUKA. 3aJjaun Ha nocTpoeHue. Pemienue 3aaay.
B X0Ie I/ISy‘-IeHI/ISI yqaume(:ﬂ TOJI’)KHBI
3HaTh:

e IIPU3HAKHU PABEHCTBA TPEYTOJBbHHUKOB;

e TIOHATHE NEPNEHAUKYISAP K NPAMOM;

e TIOHATHE Me/MaHa, OUCCeKTpHCca U BbICOTA TPEYTOJIbHUKA;

e paBHOOEIPEHHBIN TPEYroJbHUK U €r0 CBOICTBA;

e OCHOBHBIE 33/1a4¥ Ha ITOCTPOEHUE C IOMOIIBIO IUPKYJIS U JINHEUKH.

e pemaTh 3a7a4d, UCTIOJIB3YsI PU3HAKH PABEHCTBA TPEYTOJIbLHUKOB;

e  TOJH30BATHCS MOHATUSIMU MEANUAHbl, OMCCEKTPUCHI U BBICOTHI B TPEYTOJIbHUKE IIPY PELICHUH 33/1a4;
e HCIOJb30BaTh CBOWCTBA PABHOOEIPEHHOTO TPEYTOJIbHUKA;

e TMPUMEHSATH 33]]a4d Ha MOCTPOEHHUE C MOMOUIBIO IUPKYIIA U JTUHEHKH.

3. IMapauaneabnbie npsambie(164ac)

[Ipu3HaKy mapaywieIbHOCTH IBYX MPSMBIX. AKCHOMA MapaJlIeIbHBIX MPSMBIX.
B xoze u3yuenus yqamuecs T0KHBI
3HaTh:

e TPU3HAKHU NAPAJICIBHOCTH MPSMBIX;
e AKCHOMY MMapaJJICIbHOCTHU MPSAMBIX;
e CBOMCTBA MapajlICIbHBIX MPSMBIX.
YMeTh:
e TPUMEHATH NPU3HAKU NAPAJIEIBHOCTU MPSAMBIX;
e UCIOJIb30BaTh aKCHOMY MapaJuIeIbHOCTU MPSMBIX;
e TPUMEHATH CBOWCTBA MAPAUICIbHBIX MPSMBbIX.

4. CooTHOLIECHHUSI MeKIY CTOPOHAMM U YIJIaMHU TpeyrojabHuka(204ac).



Cymma yrnoB B TpeyroiabHuke. COOTHOIICHHSI MEXIYy CTOPOHAMH U YrlIaMU TpeyroyibHuka. HepaBeHCTBO TpeyroibHUKA. [IpSMOYroJIbHBIN TPEYroJIbHHUK, €ro
CBOWCTBA U MPU3HAKU PABCHCTBA.
[TocTpoeHus ¢ TOMOIIBIO IUPKYIS U JUHEHKU. OCHOBHBIC 337]aud HA MOCTPOCHHE: JIEJICHUE OTPE3Ka MOT0JaM, MOCTPOSHUE TPEYroJIbHUKA TI0 TPEM CTOPOHAM,
MOCTPOCHHE MEPIICHIUKYISAPA K MPSIMOM, TIOCTPOSHUE OMCCEKTPUCHI.
B xo11e n3ydeHus ydammecs JOJKHBI
3HAaTh:

e IIOHATHE CYMMBI yIJIOB TPEYTOJIbHUKA;

e COOTHOIIICHHE MEXTy CTOPOHAMH U YTJIaMH TPEYrOJIbHUKA;

HEKOTOPBIE CBOKCTBA MPSAMOYTOJIbHBIX TPEYTOJIBHUKOB;
e IIPU3HAKU PABEHCTBA IIPAMOYIOJIBHBIX TPEYTOJILHUKOB;
VYMeTh:
e  pemaTth 3a7a4d, UCTIOJIB3YsI TEOPEMY O CYMME YIJI0B TPEYTOJbHUKA,;
o HUCIIOJIB30BAaTh CBOfICTBa HpHMOYFOHBHOFO TpGerJ'II)HI/IKa;
e pemaTh 3a7a4d Ha MOCTPOCHUE.

5. IloBTopenue(4uac).

[ToBTOpEHME POHACHHOTO YIEOHOTO MaTepHaia
Conep:xxanue y4eOHOro Kypca MaTeMaTHKHU 8 Kiacca

1. Yerbipéxyroabuuku (144.)
UeThIpexyroJIbHUKH, BBIMYKIIbIE, HEBBITYKIIbIE. [lapannenorpamm, ero CBOMCTBA U MpU3HAKHU. Tparenus, CBolcTBa Tpanenun. PaBHOOepeHHAs Tpareus.
Teopema daneca, €€ npUMEHEHHUE TP PELICHUH 3a]1a4.
B xoze usyueHuns yvamuecs 1071KHbI
3HaTh:

e OIpejesieHHe MapajljiesiorpaMmMa U ero CBOMCTBa; POPMYITHPOBKH CBOMCTB U MPU3HAKOB MapauieIorpaMma;

e OmpejesieHHe Tpareluu, CBOMCTBa paBHOOSAPEHHOM Tpanenuu;

e (opmynupoBKy TeopeMbl Parneca, OCHOBHBIC THIIBI 33]]a4 HA TIOCTPOCHUE.
YMeTs:

e PAcCIO3HABaTh HA YEPTEKAX CPEIU YETHIPEXYTOJbHUKOB; JOKA3bIBATh, YTO JAHHBIN YETHIPEXYTOIbHUK ABJISIETCS NapAJLIIEIOIPAMMOM;

e BBIIOJIHATH YEPTEXKHU MO YCIOBUIO 33]]a4M, HAXOAUTh YIJIbl U CTOPOHBI MTapajieorpaMMa, UCI0JIb3ysl CBOMCTBA YIJIOB U CTOPOH;

e pacmo3HaBaTh Tpalelulo, €€ MEMEHTHI, BUJbI Ha YePTEKaX, HAXOIUTH YIIIbI U CTOPOHBI PABHOOEIPEHHOW TpaIlelluy, UCTIONb3Ys €€ CBOMCTRA;

e mpuMeHsATh Teopemy Darneca B mpoliecce pelieHns 3aaay; JeIUTh OTPE30K Ha T PaBHBIX YacTel, BBIOJIHATH HE0OX0MMbIE TOCTPOCHUS.
2. [lnomansb (144.)
[Tnomaau mapannenorpaMmma, TpeyroJibHUKA U Tpanenuu. TeopeMa 006 OTHOLIEHUH TUIOIIA e TpeyroiabHUKoB. DopmMynsl Tiomaeit. I[lnomans TpeyroapHUKa O
U3BECTHOM CTOPOHE U BBICOTE.
B xoze u3yueHus ydamuecs 1071KHbBI
3HaTh:



e (hopMysBl BEIUMCIICHUS IJIOLIAIU MTapajuIeIorpaMMa, TPEyroJbHUKa U Tpanenuu; GopMyIupOBKH TeopeM 00 OTHOLICHUH TUIOIIA/IeH TPEYTrOJIbHUKOB,
MMEIOIIUX 10 PABHOMY YTy,
e (HOpPMYIHPOBKU TEOPEM O TUIOMIAAN TPATICIIUN
YMers:
e BBIBOJUTH (POPMYJIBI TUIOIIACH U HAXOAUTD C UX MIOMOIIBIO TUIOMIAU TaHHBIX QUTYD;
e  JI0Ka3bIBAaTh TEOPEMBI U PUMEHSATH UX JJIsl PELLICHUS 3ajay;
e pELIaTh 33Ja4M HA BBIYMCIICHHUE ILIOIIAJIEH;
e  HAXOJUTh ILIOLIAJb TPEYTOJbHUKA 10 U3BECTHOM CTOPOHE U BBICOTE, IIPOBEAEHHOM K HEH;
e npuMeHsATh popmyny ['epona.
3. IlonoOubie Tpeyroabuuku (204.)
[IponopuroHaibHbIE OTPE3KU MOJA0OHBIX TPEYroJbHUKOB. Teopema 00 OTHOIIEHHH IUIONIa/el MOJO0OHBIX TPEYroJabHUKOB. [Ipr3Haku moaoOus Tpeyr oJIbHHUKOB,
OCHOBHBIE 3Talbl UX J0Ka3aTenbcTBa. CTOPOHBI, YIJIbI, OTHOLIEHUS! CTOPOH, OTHOLIIEHUE TEPUMETPOB U IUIONIA/IeH OJOOHBIX TPEYrOJbHUKOB.
B xoxe n3ydeHns yqamuecs 10KHBI
3HaTh:
e OIpejeseHHe MPONOPIHOHANBHBIX OTPE3KOB MO00HBIX TPEYTOJIbHUKOB,
e CBOMCTBO OMCCEKTPHUCHI O JEIEHUU TPOTUBOIOIOKHOW CTOPOHBI;

(hopMyTUPOBKY TEOPEMBI 00 OTHOIIEHUH TIJIOMIACH TI0I0OHBIX TPEYTOJILHUKOB,
(bOopMyITUPOBKY MIPU3HAKOB NMOA0OHS TPEYroJbHUKOB, OCHOBHBIE ATAIbI UX JOKA3aTeNbCTBA,

VmeTs:
e  HAXOJUTh IEMEHTHI TPEYT0JIbHUKA, UCIIOJIb3YsS CBOMCTBO OMCCEKTPUCHI O JICJICHUU MTPOTHUBOIIOIOKHON CTOPOHBI;
e HAXOJUTh OTHOIICHUS IJIOIIA/IeH, COCTABIISITH YPAaBHEHHSI, HCXOs M3 YCIIOBHS 3aJ1a4H,
e TIPOBOJUTH JIOKA3aTEJIbCTBA MPU3HAKOB, IPUMEHATH UX MPU PEIICHUH 3a]1a4; T0Ka3bIBaTh MOI00MS TPEYTrOJbHUKOB M HAXOUTh 3JIEMEHTHI TPEYTOJIbHUKA,
WCIIOJIb3YsI IPU3HAKH T10I00MS;
e  HAXOJUTh CTOPOHBI, YTJIbI, OTHOIICHHS CTOPOH, OTHOIIICHHE TEPUMETPOB H TUIOIIAACH TOI0OHBIX TPEYTOJILHUKOB, UCIIOIB3YS IPU3HAKH T10,100WS;
e JIOKa3bIBATh MMOJOOUS TPEYroJIbHUKOB, UCIIOJIb3Yysl Hanbosee 3pPeKTUBHBIC MPU3HAKY 000U
4.0kpyxHoCcTb (16 4.)
Kacarenbnas, cBoiicTBa KacaTenbHOW. BmucanHblii yron, teopemMa o BmucaHHOM yrie. Teopema 00 oTpe3kax mnepecekaromuxcs xopa. CepeauHHBIN
MIEPICHIUKYIISAP, TEOpEMa O CEPeIUHHOM MepHeHIuKysape. YeTblpe 3aMeuaTenbHble TOUYKA TPEeYroibHUKA. BrivcanHas u omucaHHas OKPYXKHOCTH, TeopeMa 00
OKPYKHOCTSIX, BIIMCAHHBIX U OMMCAaHHBIX OKOJIO TPEYroJbHUKa. TeopeMa O BIMCAHHOM YEThIPEXYTObHHUKE.
B xoze n3yuenus yyamuecs JOJIAKHBI
3HaTh:
e ClIy4aW B3aMMHOTO PACIOJIOKEHHS NPSIMOU U OKPYKHOCTH;
e TIOHSTHUE KACATEIbHOM, TOUEK KacaHUsl, CBOMCTBO KacaTeIbHOMN U €€ MPU3HAK;
e TIOHSTHUE T'PATYCHON MEpHI IyTU OKPYKHOCTHU, OHIATHE LIEHTPAJILHOTO yIJa;
e  OIpejeieHHe BIMCAHHOTO YTIa, TEOPEMY O BIIMCAHHOM YTJIE U CIEACTBUsI U3 He€; (OPMYIHPOBKY TEOPEMBI 00 OTpE3Kax MepeceKaroInXCs XOPI;
e (GOpMYyIHPOBKY TEOPEMBI O CBOMCTBE PABHOYJATEHHOCTH KA I0H TOUKM OMCCEKTPHCH YIIia U ATaIbl €€ JOKa3aTeIbCTBRA;



6.

MOHATHE CEPEANHHOTO MEePIEHANKYISIPa, GOPMYITUPOBKY TEOPEMBI O CEPEITUHHOM MEePICHANKYIISPE;

YeThIpPE 3aMeUaTeNIbHbIC TOYKU TPEYroJIbHUKA, (DOPMYIUPOBKY TEOPEMEBI O TIEPECEUCHUH BBICOT TPEYT OJIbHHKA;

MOHATHE BIIMCAHHOM M OTIMCAHHOMN OKPYXHOCTEH, TEOPEMBI 00 OKPYKHOCTSIX, BIIMCAHHBIX M OMMUCAHHBIX OKOJIO TPEYrOJIbHUKA,
CBOMCTBO OMMCAHHOTO YETHIPEXYT OJIbHUKA;

(hOpMYIUPOBKY TEOPEMBI O BITUCAHHOM YETHIPEXYT OJILHUKE;

(hOpMYITUPOBKH ONPEACTICHUI U CBOMCTB.

OIIPENENATh B3aUMHOE PACIIOJIOKEHUE MTPSAMOM U OKPYKHOCTH, BBIIOJIHATH YEPTEXK 110 YCIOBHIO 33J1a4M; I0KA3bIBATh TEOPEMY O CBOMCTBE KacaTEJIbHON U
eil 00paTHyI0, MPOBOIUTH KAacaTeIbHYIO K OKPYKHOCTH;

HaXOJUTh PaJANYC OKPYKHOCTH, IIPOBEJIEHHON B TOUKY KacaHHs, 10 KacaTelIbHON U HA000POT;

penaTe NpoCTEUIINE 3aJa4M Ha BBIYNCIEHUE TPayCHOM MEphI IyTH OKPYKHOCTH;

pacrno3HaBaTh Ha YepTeKaxX BIIMCAHHbBIE YIJIbl, HAXOUTh BEJIMUYHUHY BIIMCAHHOTO YIJIa; IPUMEHATh TeOpeMy 00 OTpe3Kax MepeceKaromuxcsi Xop Ipu
pEeLIeHnH 3a/1a4, BBIIOJIHATE YEPTEK MO YCIOBHIO 33]1a4H;

HaXOJUTh 3JIEMEHTHI TPEYroJIbHUKA, UCTIOJIb3YsI CBOMCTBO OMCCEKTPHUCHI; BBIIOIHATH YEPTEK O YCIOBHIO 3a/1auu;

MIPUMEHATHh TEOPEMY O CEPEIMHHOM MEPIEHIUKYIISPE IS PEICHMS 3a7a4 Ha HAX0K/ICHHE YJIEMEHTOB TPEYrOJIbHUKA,

pacro3HaBaTh Ha YepTekKaxX BIMCAHHBIE U ONIMCAHHBIE OKPYKHOCTH, HAXOIUTh 3JIEMEHTHI TPEYrOJIbHUKA, UCITOJIb3Yys CBOMCTBA BIIMCAHHOW U OTIM CAHHOU
OKPYXHOCTH;

IIPUMEHSTh CBOMCTBO OIMMCAHHOTO YETHIPEXYTOJIbHUKA

pelarh MpoCTENIINE TEOMETPUUECKUE 3aJa4H, ONIMPAsICh HA U3YYCHHBIC CBOWCTBA; HAXOAUTh OJWH U3 OTPE3KOB KacaTeIbHBIX, IPOBEACHHBIX U3 OTHOU
TOYKH 110 33JaHHOMY PaJnyCy OKPYKHOCTH;

HaXOJWTh LICHTPAJIBHBIC U BIIMCAHHBIE YIJIBI IO OTHOLICHUIO IyT OKPYKHOCTH;

HAaXOJUTb OTPE3KU NEPECEKAIOIUXCSA XOPJ OKPYKHOCTH, UCIIOJIb3Ysl TEOPEMY O MPOU3BEICHUH OTPE3KOB IIEPECEKAIOIIMNXCS XOPI.

IMoBTOpenue (4 4.)

[ToBTOpEHME MPOIiIEHHOTO YUeOHOTO MaTepHraa.

Coaep:kanue y4e0HOro Kypca MaTeMaTHKH 9 Kjacca

1. Bextopni(104).

[Tonsitue BekTopa. PaBeHCTBO BEKTOpOB. Cll0KE€HHE M BBIUMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HAa YKCIIO U €ro cBoicTBa. [I[puMeHeHrne BEKTOPOB K PEIICHUIO
3aga4d. CpeaHsis JUHUS TpaneluH.

B xone u3yueHus ydamumecs JOJKHBI

3HaTh:

YMeTs:

3aKOHBI CJI0KEHUS BEKTOPOB;
CBOMCTBA YMHOEHHUsI BEKTOPA HA YHCIIO;
OIIPEEIICHUE CPEAHEN JIMHUEN Tpalenuu;



e u300paxkaTh 1 0003HAYATH BEKTOPHI,
e OTKJIAJBIBATh OT JIFOOOH TOUKH IIOCKOCTH BEKTOP, PABHBINA JaHHOMY;
e yMETh CTPOHUTH CYMMY JIBYX U 00Jie€ BEKTOPOB;
e I0Jb30BAThHCS MPABUIIOM TPEYTOJIbHUKA, TApAIIENIOrpaMMa, MHOTOYI0JIbHUKA,
e (opMynHpOBaTh U JOKA3BIBATh TEOPEMY O CPEIHEH JIMHUH TPATICIHH.
2. Metoa xkoopaunar (104).
Pa3noxxeHue BekTopa 1o JByM HEKOJUIMHEApHBbIM BekTopaM. KoopanHatel Bekropa. CBsi3b MeX Ay KOOpAMHATAMU BEKTOpa U ero koHuamu. [Ipocreiimume 3a1auu B
KOOpAMHATAX. YPABHEHUE OKPYKHOCTHU. Y PaBHEHUE IPSIMOM.
B xone u3ydyeHus ydamiuecs JOKHbI
3HaTh:
e TIpaBuWJA JACUCTBUI HaJ BEKTOPAMH C 3aJaHHBIMH KOOPAHMHATAMU;
e  BBIBOJIUTH (POPMYJIBI KOOPJMHAT BEKTOpa Yepe3 KOOPJIAMHATHI €ro KOHIAa M Hayaja, KOOpJAUHAT CepeIuHbl OTpe3Ka, [UIMHbI BEKTOpPA U PACCTOSHUS MEXIY
JBYMSI TOUKAMU;
e ypPaBHEHHS OKPYKXHOCTH U TIPSIMOIA;
YMeTh:
e TMPUMEHATH TEOPEMY O PA3JI0KEHUHU BEKTOPA MO ABYM HEKOJJIMHEAPHBIM BEKTOpaM;
e  BBIBOJUTH YPaBHEHUS OKPY)KHOCTH U MPSMOM;
e CTPOUTH OKPYKHOCTb U IPSMBIE, 3aJJAHHbIE YPABHEHUSMH.
3. CooTHOIIIEHUSI MEKIY CTOPOHAMH M yrjiaMu TpeyrojbHuka (134).
Cunyc, xocuHyc, TaHreHc. OCHOBHOE TPUTOHOMETPHUYECKOE TOXAeCTBO. Popmyinbl nmpuBeaeHUs. QOpMylbl AU BBIYMCIEHUS KOOPAMHAT TOYKH. Teopema
cuHycoB. TeopeMa KocMHYCOB. Perienue TpeyroiabHUKOB. CKalIpHOE MPOU3BEICHUE BEKTOPOB.
B xone u3yuyeHus ydammecs 10IKHbI
3HaTh:

e  Kak BBIYMCIISIETCA CUHYC, KOCUHYC, TaHTeHC Jyuis yrioB oT 0 1o 180;
e OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO;

dbopMyny JUTsl BBIYUCICHUS KOOPIUHAT TOUKH;

e OIpEIeICHUE CKASIPHOTO MPOU3BEACHHUS BEKTOPOB U €T0 CBOMCTBA;

e  yCJIOBHE NEPIEHAUKYIIPHOCTH BEKTOPOB;
YMeTs:

e JIOKa3bIBaTh TEOPEMY CUHYCOB, TEOPEMY KOCHHYCOB;

e IIPUMEHSATH 3TU TEOPEMBI IIPU PEIICHNN 3a/a4;

e IIPUMEHSATH CBOMCTBA CKAJISIPHOIO IPOU3BENEHUS NIPU PEILICHNH 3a]ay.
4. lIMHA OKPYKHOCTH M IJIOIAAb Kpyra (124).
IIpaBuibHBIT MHOTOYrOJIBHUK. OKpPYKHOCTH OKOJIO IIPABHJIBHOTO MHOTOYroJibHHMKa. OKpYXKHOCTb, BIIMCaHHAsl B NPaBUJIbHBII MHOTOYroJIbHUK. PopMynsl Ui
BBIYMCIIEHUS IIJIONIAM MPABUIBHOIO MHOTIOYTOJIbHMKA, €10 CTOPOHBI M pajuyca BIMCAHHON OKpyXHOcTH. [iimHa okpyxHoctu. [Inmomans xpyra. Ilnomane
KpyroBOT'O CEKTOpa.



B xoze u3yuenus yvamuecs 10KHbBI
3HaTh:
e  OMpe/eTICHNE MPABUIHBHOTO MHOTOYTOJIBHIKA, (OPMYITY JUIMHBI OKPYKHOCTH U €€ IyrH, TUIOIIAU CEKTOPa;
YMeTs:
e  BBIYHUCIISTH CTOPOHBI, TUIOMIAAN U IIEPUMETPHI MPABUIBHBIX MHOTOYTOJILHUKOB, [UTHHY OKPY>KHOCTHU U JUIUHY JTYTH;
e TPUMEHSATH IJIOMATN KPyra, CEKTOpa MpH PEIICHUH 3a/1a4.
5. ABuxenus (84).
[Tonstue neuxenus. [lapannensHblii nepenoc. [1oBopoT.
B xoze u3yuenus yqamuecs 10KHBI
3HaTh:
e OmpeleNeHUE ABUKEHUS TIIIOCKOCTH.
YMeTs:
e OOBACHSTH, UTO TAKOE OTOOpaKEHUE TIIIOCKOCTH Ha ce0sl;
e JIOKa3bIBaTh, YTO OCEBAS M IICHTPAIbHAS CHMMETPHUH SIBJISTFOTCS IBUKEHUSIMU,
e OOBSACHATH, UTO TAKOE MAPAJIICIBHBINA MTEPEHOC U TTIOBOPOT, TOKA3bIBATh, YTO MAPAIEITHHBIN MEPEHOC M TIOBOPOT SIBJISIFOTCS TBMKCHUSMH TUIOCKOCTH.
6. HauanbHble cBegeHus u3 crepeomerpun (84). 006 akcuomax B muianumMerpuun(24).
[Ipeamet crepeomerpuun. Maororpannuk. [Ipusma. [apannenenunen. [Tupamuna. Huwmaap. Konyce. Chepa u map.
B xozae n3yueHns yvamuecs 10KHbBI
3HaTh:
° ONpEACIICHUA U CBOICTBa TCOMETPHUICCKUX TEIL.
YMers:
° HCIIOJIB30BaTh OCHOBHBIC (I)OpMyJ'H:I JJII BBIYHCIICHU A 00BéMa 1 miomiaan MMOBEPXHOCTH I'€OMETPUICCKUX TEIL.
7. IloBTOopenue. Pemenue 3aaa4q (54).
3akperuieHUe 3HaHUW, YMEHUM U HaBBIKOB.
TpeOoBaHus K YPOBHIO OATOTOBKH Y4aluxcsi 7- 9 kjiaccoB
B pesynomame uzyuenun Kypca 2eomempuu 0CHOBHOU WIKOJIbL YUAUUILCA 00JIHCEH
3HATH/IIOHUMATH:
e  CYIIECTBO MOHATHSA MAaTEMaTUYECKOr0 JOKAa3aTEIbCTBA; IPUMEPHI JOKA3ATENbCTB;
e  CYILIECTBO MOHATHUSA AJTOPUTMA; IPUMEPHI AITOPUTMOB;
e Kak MaTeMaTH4YeCKU OMpe/esieHHbIe (PYHKIUU MOTYT OMMCHIBATh PealibHbIe 3aBUCUMOCTH; IPUBOAUTH IPUMEPHI TAKOTO OMHUCAHUS;
e Kak MOTPEeOHOCTHU MPAKTUKH MPUBEIH MaTEMAaTHYECKYIO HAYKY K HEOOXOIMMOCTH PACIIMPEHUS TIOHATHUS YHCTIA;
e BEpOSITHOCTHBINA XapaKTep MHOTMX 3aKOHOMEPHOCTEN OKPYKAIOIIET0 MUPA; IPUMEPbI CTATUCTUUECKUX 3aKOHOMEPHOCTEN U BBIBOJIOB;
e KakuM 00pa3oM reoMeTpHsl BO3HUKIA W3 MPAKTHUYECKUX 3a7ay 3eMIIEMEpHsl; IPUMEPhl T€OMETPUIECKUX OOBEKTOB W YTBEPKACHUNU O HHUX, BOKHBIX JJIS
MPaKTUKU;
e  CMBICH HJANIM3alliY, TIO3BOJISIONIEH pemarh 3aaui peaabHON AeHCTBUTETFHOCTH MaTeMaTHYECKUMU METOAaMU, TIPUMEPhI OITUO0K, BO3HUKAIOLIUX TPH
ujeanu3aluu;



yMeThb:

M10JIb30BAThCS OCHOBHBIMH €JMHULIAMH JUTHHBI, TUIOLIA/IM, 00beMa; BhIpaXKaTh 0oJiee KpYIHbIE eIMHUIIBI uepe3 0ojiee MeJIKUe U Ha000poT;

n300paXkaTh YMCIIa TOYKAMH Ha KOOPIAMHATHON MPSMO;

ONPEEIATh KOOPAUHATHI TOUYKH INIOCKOCTH, CTPOUTH TOUKH € 3aJJaHHBIMU KOOPAMHATAMU;

IIPOBOJUTH HECIIOKHBIE JI0KA3aTEIbCTBA, [10JIy4aTh POCTEUIINE CAEACTBUS U3 U3BECTHBIX UM PAHEE MOJyYEHHBIX YTBEP)K/ICHUHN, OLIEHUBATDH JIOTHYECKYIO
MIPaBUJIBHOCTh PACCYXACHUN, NCIOJB30BaTh IPUMEPHI AJIsl WILTIOCTPALIMU U KOHTPIIPUMEPHI JUIsl OIPOBEPIKEHUS YTBEPIKICHUI;

I10JIb30BAThCS A3BIKOM T'€OMETPUU JJISl OIMCAHUS NPEIMETOB OKPYXKAIOIIET0 MUPA;

pacrno3HaBaTh F€OMETPUUECKHE (PUTYPBI, pa3IuyaTh UX B3AUMHOE PACIOJIOKEHUE;

n300paxaTh Fr€OMETPUYECKHE (PUTYPHI; BHIOJIHATH YEPTEKHU MO YCIOBHUIO 3a/1a4; OCYIIECTBIIATH TpeoOpa3oBaHus GpUryp;

pacrno3HaBaTh Ha YepTexax, MOJENIX U B OKpYXKarolleil 00CTaHOBKE OCHOBHBIE IIPOCTPAHCTBEHHBIE TENA, N300paxaTh HX;

B IIPOCTEHIINX CIIy4asiX CTPOUTH CEUEHUS U Pa3BEPTKU MPOCTPAHCTBEHHBIX TEN;

MIPOBOJUTH ONEPALIMU HaJl BEKTOPaMH, BEIYUCIATH JUIMHY U KOOPAUHATHI BEKTOPA, YTOJI MEXAY BEKTOpaMu;

BBIYUCIIATh 3HAYCHHS T€OMETPHYECKUX BEIWYWH (IJIMH, YIIIOB, TUIOMIaAei, 00beMOB), B TOM umcie: s yriioB oT 0 mo 180 ompenenars 3Ha4YEeHUS
TPUTOHOMETPUYECKUX (PYHKIIMH 10 3aJaHHBIM 3HAUEHUSM YTJIOB;

HAXOJUTh 3HAYEHUS TPUTOHOMETPUUYECKUX (PYHKIIUN MO 3HAUEHUIO OJTHOM U3 HUX, HAXOJUTh CTOPOHBI, YIJIbl U TUIOIIAIU TPEYTrOJIbHUKOB, JUIMHBI IOMaHBIX,
IyT OKPY’KHOCTH, IJIONIa/Iell OCHOBHBIX T€OMETpUYEeCKUX (PUryp M GUryp, COCTaBIECHHBIX U3 HUX;

pelaTth reoMeTpuYecKre 3a/adyM, ONMUPasiCh Ha U3Y4YEHHbIE CBOWCTBA (PUIYp M OTHOUICHHH MEXIy HUMH, MPUMEHSSI JAOMOJIHUTENIbHBIE MOCTPOCHHUS,
anreOpandeckuii ¥ TPUrOHOMETPUYECKUH anmapar, UJIeM CHMMETPHUH;

IIPOBOJIUTH JIOKa3aTeIbHbIC PACCYKICHUS IIPU PEIICHUH 3a/1a4, UCTIONb3Ys U3BECTHBIE TEOPEMBI, OOHAPYKUBask BO3MOXHOCTH Il MX MCIIOJIb30BaHMUS;
pelarh NpoCTeHIINe INTAHUMETPUYECKUE 3aJa4X B IIPOCTPAHCTBE;

HCIOJIB30BAaTDh IlpHOﬁpeTeHHble 3HAHUA U YMCHUSA B npaKanecxoﬁ JesITeJILbHOCTH U NMOBCETHEBHOI JKU3HHU IJIA

OIIKMCAaHUA pCAJIbHBIX CI/ITyaHI/Iﬁ Ha A3bIKC I'COMETPHH,

pEeIICHUA T€COMCTPUYCCKHX 3a1aY,

PEIICHUA MMPAKTUYCCKUX 3a1ad, CBA3aHHBIX C HAXOXKICHUECM I'€COMETPUUCCKUX BEJINYNH (I/ICHOJ’IBSYH Ipu HeO6XOI[I/IMOCTI/I CIIPpaBOYHUKU U TCXHHUYCCKHUEC CpeI[CTBa);

MOCTPO

€HUI TeOMETPUICCKUMU HHCTPYMEHTAMHM (JIMHEWKa, YTOJbHUK, [IUPKYIb, TPAHCIIOPTHUD).
Y4eO0HO — MeTOANYECKHIT KOMILJIEKT

1. JI.C.AranacsH, B.®. byry30B u ap. «["eomerpusi. YueOHuk st 7 — 9 ki1accoB o01eo0pazoBaTeIbHbIX yupexaeHuin», Mocksa, [Ipocsemenue, 2013.
2. JIL.C.Artanacsn, B.®. byry30B u ap. «I'eomerpusi: pabouas tetpaap 1 7 (8,9) kimacca», Mocksa, [Ipocsemienue, 2013.

3. B.I'.3uB u ap. «I'eomerpus. Augakrtudeckue matepuansl s 7 (8,9) knacca», Mocksa, [Ipocsemenune, 2010.

4. JI.C.AranacsH u np. «3yuenue reomerpuu B 7, 8, 9 kinaccax: Meroanyeckue pekomenaauuu. Kuura ms yuurens», Mocksa, [Ipocsemenue, 2013.
5. A.LEpmoga, B.B.I'onoGopoasko «I'eoMeTpusi: caMOCTOSATENbHBIE M KOHTpOJIbHBIE paboTel» MockBa, UJIEKCA, 2011

6. JI. W.3BaBuu «/lumaktudeckue matepuaisl o reomerpun s 7 (8,9) knaccan— M., [Ipocsemenue, 2010

7. I'.Jl.KapramoBa «COOpHUK TECTOBBIN 3aaHui [y KoHTpoJs. ['eomerpusi» — M.: Mutennexr-Lentp, 2010

KanenpapHo — reMaTn4yeckoe IJIiaHMPpOBaHMe M0 MaTeMaTHKe (TeOMeTPHH)
B 9 kiacce Ha 2022 — 2023 yyeOHbIii roa



(2 yaca B Hefres110, 68 B roa)

No Haumenosanue pazoenog Konuuecmeso Ilnanogwie cpoky Croppermu-
Vpoka u mem yacos npogeoeHus posariivie cporu
nposedeHuUs
1.Bexmoput 10
1 [Tonsatue BexkTopa. PaBeHCTBO BEKTOPOB 1 04.09.22
2 OTkJ1apIBaHUE BEKTOPA OT JIAHHOW TOYKH 1 07.09.22
3 CymMa JIBYX BEKTOPOB 1 11.09.22
4 3aKOHBI CJIOKEHUSI BEKTOPOB 1 1409.22
5 CymMMa HECKOJIbKUX BEKTOPOB 1 18.0922
6 Brruntanue BeKTOpoB 1 21..09.22
7 YMHOXEHHEe BEKTOpa Ha YUCIIO 1 25.0922
8 [IpuMeHeHne BEKTOPOB K PEIISHUIO0 3a1a4 1 .09.28.22
9 Cpennsist TMHUS Tpaneuu 1 02.1022
10 Pemenue 3agay «Bektopbi» 1 05.1022
2.Memoo Koopounam 10
11 Pasno)xeHne BekTopa 1o IByM JaHHBIM BEKTOpam 1 09.10.22
12 Koopaunats! BekTOpa 1 12.10.22
13 CBs13b MEXJTY KOOPJIMHATAMU BEKTOPA U €r0 KOHIIAMH 1 16.10.22
14 [IpocTeitmme 3agaun B KOOpAMHATAX 1 19.10.22
15 YpaBHEHHE TUHUN Ha TIJIOCKOCTH 1 23.10.22
16 YpaBHEHHE OKPY)KHOCTH 1 26.10.22
17 YpaBHeHue NpsAMoit 1 30.1022
18 Merton koopauHaT. Pemenue 3aga4q 1 31.10.22
19 Merton koopauHat. Pemenue 3anau 1 13.11.22
20 Konmponvnas paboma Nel 1 16.11.22
«Bexmopvl. Memood koopounamy
3.Coomnowenus mexncoy CmopoHamu u y2iamu 13
mpey20nbHUKA
21 CuHyC, KOCHHYC U TaHT€HC 1 20.11.22
29 OCHOBHO€ TPUTOHOMETPUYECKOE TOKIECTBO. 1 9311.99
Dopmynbl TPUBEACHUS
23 DopMyIbl U1 BBIYUCIEHUS KOOPAMHAT TOUKH 1 27.11.22
24 Teopema o Tuomaam TpeyroJbHUKa 1 3011.22
25 Teopema cuHyCcOB 1 04.12
26 Teopema KOCHHYCOB 1 07.12.22




27 Pemenue tpeyronbHuKoB. M3MepuTenbHble paboTh 1 11.12
28 Y101 MEeKy BEKTOPAMH. 1 14.12.22
29 | CransspHO€ MPOM3BEACHUE BEKTOPOB 1 18.12
Koumponvnas paboma No2
30 | «Coommnowenusi mexncoy cmoponamu u yeaiamu 1 21.12.22
Mpey2oibHUKAY
31 CBOIICTBa CKaJISIPHOTO MPOU3BEACHHS BEKTOPOB 1 25.12.22
32 CkaJisipHO€ MPOU3BE/ICHNE B KOOPIAMHATAX 1 28.12.22
33 Teopema cuHYCOB, KOCHHYCOB. Perenune 3amaq 1 15.01.23
4. /Tnuna oKkpyscnocmu u niouwiads Kpyza 12
34 [IpaBunbHbBIN MHOTOYrOJIBHUK. OncaHHas 1 15.01.23
OKPY>KHOCTh
35 Bnucannast okpy»KHOCTB 1 22.01.23
36 DopMyITBI JI MPABIIIBHOTO MHOTOYTOJIHAKA 1 25.01.23
37 [TocTpoenune nmpaBMIIBHBIX MHOTOYT'OJIBHUKOB 1 29.01.23
38 JITnHA OKPY)KHOCTH 1 31.01.23
39 [Tnomans kpyra 1 05.02.23
40 [Tmomanb KpyroBoro cexropa 1 08.02.
41 [IpuMeHeHne mIonaaM KpyroBoro ceKTopa 1 12.0223
42 OKpyXHOCTPH ¥ KpyT. Pemenue 3agau 1 15.02.23
43 N3mepeHue QIMHbBI OKPY>KHOCTH M KpyTa 1 19.02
44 ITonroroBka K KOHTPOJILHOM paboTe 1 22.02.23
45 Konmponvnas paboma No3 1 26.02
«/[nuna oxkpysicnocmu niowads Kpyaay
5. leusicenusn 8
46 OToOpakeHue MIOCKOCTH Ha ce0s 1 28.02
47 ITousaTre nBXKEHUS 1 04.03
48 JIBYOKEHUS TUIOCKOCTH 1 07.03.23
49 [TapannensHbIi IEPEHOC 1 11.03
50 IToBopoT 1 14.03
51 IToBoport. Pemenue 3amau 1 18.03
52 Jpmxkenus. Pemienue 3agau 1 20.03.23
53 Konmponvnasa paboma No4 1 21.03
«eudxcenusy
6.Hauanvnovie ceedenus uz cmepeomempuu 8
54 IIpenmer ctepeomeTpun. MHOTOrpaHHUK 1 04.04




55 [Tpu3sma. [Tapannenenuren 1 08.04
56 O0BéM Tema. CBolicTBa PSIMOYTOJILHOTO 1 11.04
napajJiesienumne a
o7 [Mupamua 1 15.04
58 Hymaap 1 18.04
59 Konyc 1 22.04
60 Cdepa u map 1 25.04
61 Cdepa u map. Pemenue 3anaq 1 29.04
006 axcuomax nianumempuu 2
62 006 akcroMax TUIAHUMETPHUH 1 30.04
63 HekoTopsie cBeIeHNS 0 Pa3BUTUH T€OMETPUU 1 06.05
7. Illoemopenue. Pewwenue 3a0au B
64 Hmoeosas konmponvnas paboma Nes 1 08.05
65 UetpipéxyronpHuku. Pemmenne 3amaq 1 11.05
66 ITnomans. Pemrenue 3amau 1 13.05
67 OxpyxHOCTh. Pemenue 3amaq 1 20.05.23
68 Bektopsl. Permenne 3amau 1 22.05.23
NUTOI'O 68




NOACHUTENBbHAA 3AMNCKA Pabouas nporpamma no anrebpe gns 9 Knacca coctaBsieHa Ha OCHOBAHUM C/ieAYIOLMX HOPMATUBHbIX AOKYMeHTOB: ® deaepasibHOro
rocygapcrTBeHHoro obpasoBaTeibHOro CTaHAapTa OCHOBHOMo 0buwero obpasoBaHusa (Npukas MnuHobpasoBaHus U Haykn PO ot 06.10.2009 Ne 373 c yueTom U3MEHEHWH,
BHECEHHbIX NpMKaszammn MuHobpasoBaHUsA M HaykM PO o1 26.11.2010 Ne 1241, ot 22.09.2011 Ne2357, ot 18.12.2012 N21060, oT 29.12.2014 Ne1643, Ne1576 ot 31.12. 2015); e
MpuKasza MunHUcTepcTBa NpoceelteHma Poccuiickon Peaepaumm o1 11.12.2020 Ne 712 "O BHeceHMM U3MEHEHWI B HEKOTOpble deaepasbHble rocyaapcTBEHHbIE
ob6pa3zoBaTesibHble CTaHZAPTbl 06wero o6pasoBaHMA MO BONPOCam BOCNMUTaHMA obyyatolwmxca" o KoHuenuum npenogasaHua yuebHoro Kypca « Matematuka» B
06pa3oBaTeNbHbIX OpraHusaumax Poccuiickoit degepaumm, peanmnsyrolmx ocCHoBHble 0buweobpasoBaTenbHble MPOrpammbl. YTBepKAeHa pacnopaxeHnem MpasutenbcTsa
Poccuiickon deaepauymm ot 24 aekabpa 2013 roga Ne 2506-p e degepanbHOro nepeyHs yyebHMKoB, PEKOMEHA0BAHHbIX K UCNO/b30BaHMIO B 06pa3oBaTe/ibHOM NnpoLecce B
06pa30BaTENbHbIX YUPEXKAEHMAX, PEANUIYIOLLMX 06Pa30BaTE/bHbIE MPOrPaMmmMbl 06LLLEr0 06PA30BaAHUA U MMEIOLLMX FOCYAAPCTBEHHYIO aKKpeauTaumto, Ha TEKYLWMI y4ebHbI i
rog (yTBep:KaeH npmMkasom MuHuctepctBom npocseleHuna PO ot 28 gekabps 2018 r. N 345", c usmeHeHmnamm ot 21.09.2022 (npmkas N 858) e OcHOBHOM 06pa3oBaTeibHOM
nporpammbl 0CHOBHOro obuero obpasoBaHma HYOY «LLkona «Opbuta» e NMonoxkeHua «O paboyelt nporpamme yyebHoro npegmeta no @roc 000, 000 HYOY «LlLkona
«Opbuta» e YyebHoro nnaHa HYOY «LLKona «Opbuta» Ha 2023-2024 yyebHbiii ro, € y4eTom paboueli nporpammsl BocnmutaHna HYOVY «LLkona «OpbuTta» e ABTOpCKOM
nporpammsl no npeameTty: Anrebpa 9 H0.H.Makapbiues, MockBa «[MpocseweHune» 2021 OBLLAA XAPAKTEPUCTUKA YYEEHOIO KYPCA "A/TTEBPA" Paboyas nporpamma no
yuebHomy Kypcy "Anrebpa" ana obyyarowmxca 9 Knaccos paspaboTaHa Ha ocHoBe defepanbHOro rocyAapcTBeHHOro 06pa3oBaTeIbHOro CTaHAapTa OCHOBHOTO 06Lero
06pa30BaHUSA C YY4ETOM M COBPEMEHHBIX MMUPOBbIX TPEOOBAHWUI, NPEABABAAEMbIX K MaTEMATUYECKOMY 06PA30BaAHUIO, M TPAANLMIA POCCUIMCKOro 06 pa3oBaHmsA, KOTOpble
obecneymBatoT 0BAALEHME KOYEBBIMW KOMNETEHUMAMM, COCTABASOLWMMM OCHOBY 418 HENPEPbIBHOrO 06pa3oBaHUA U CAMOPa3BUTUS, @ TaKKe LLeJIOCTHOCTb
06 LLLEKYNbTYPHOTO, IMYHOCTHOIO M NO3HABATE/IbHOIO PA3BUTMA 0OYyYaloOLWMXCS. B nporpamme yyTeHbl MAeN U NONOXKEHMA KOHLEeNUUN pasBUTUA MaTEMATUYECKOTO



obpasoBaHua B Poccuiickoit Peagepaunn. B anoxy undposoii TpaHchopmaumm Bcex chep YeoBeyeckoi AeaTe/IbHOCTU HEBO3MOKHO CTaTb 0O6pa3oBaHHbIM COBPEMEHHbIM
yenoBekom H6e3 623080 MaTEMATMUECKON MNOATOTOBKU. YIKe B LLKOJIE MaTEMATUKA CAYXKUT ONOPHbLIM NPeaMETOM A1A U3YYEHUA CMEXKHbIX AUCUMNANH, @ NOCAE LWKObI
peasibHoM HeoHX0AMMOCTbIO CTAHOBUTCA HeNpepbiBHOe o6pasoBaHuMe, YTo TpebyeT nonHoueHHOM 6a30Boit 06Weo0bpa3oBaTe/IbHON NOAFOTOBKM, B TOM YMC/E U
MaTeMaTM4YeCKON. ITO 0BYyCN0BNEHO TEM, YTO B HALLM AHWU PACTET YNCO NPOodeCCUid, CBA3AHHbIX C HEMOCPEACTBEHHbIM NMPUMEHEHNEM MAaTEMATUKM: U B chepe SIKOHOMUKK, U B
H6u3Hece, U B TEXHONOTMYECKMUX 061ACTAX, U AaXKe B TyMaHUTapHbIx cdepax. Takum 0b6pasom, Kpyr LWKOAbHUKOB, 419 KOTOPbIX MAaTEMATMKA MOXKET CTaTb 3HAYMMbIM
npegmeTom, pacmnpsaetca. MpaKkTuyeckan Nofe3HOCTb MAaTEMATUKM 0OYCNOBAEHA TEM, YTO e€ NPeaMeTOM ABNATCA GyHAAMEHTa/IbHble CTPYKTYPbl HALWEro M1pa:
NPOCTPAHCTBEHHbIE POPMbI U KOSIMYECTBEHHbIE OTHOLUEHWSA OT NPOCTENLLMX, YCBAMBAEMbIX B HEMOCPEACTBEHHOM OMbITE, A0 AOCTAaTOMHO C/OXHbIX, HEOOXOAMMbIX ANA
Pa3BUTMA HAYYHbIX M NPUKNAAHbIX naei. bes KOHKPETHbIX MaTeEMATUYECKUX 3HAHWUI 3aTPYAHEHO NOHUMaHME NPUHLMMIOB YCTPOMCTBA U UCMOb30BAHUA COBPEMEHHOM TEXHUKM,
BOCNpPUATME U MHTEPNpEeTaLmMa pa3Hoobpa3HOM CouManbHOM, SKOHOMUYECKOW, NOANTUYECKON MHOPMAUUM, ManoadpdeKkTMBHA NOBCEAHEBHAA NPAKTUYECKAA AEATENbHOCTD.
Karkgomy 4enoBeKy B CBOEN KU3HWU NPUXOANTCA BbINOMHATb PACYETbI M COCTABAATbL aITOPUTMbI, HAXOAUTb U NPUMEHATL GOPMY/bl, BNAAETb NPAKTUYECKMMM NPUEMaMM
reoMeTPUYECKUX USMEPEHUI U NOCTPOEHUI, YNTaTb MHOPMALMIO, MPEeACTAaBAEHHYIO B BUAE TabauL, guarpamm v rpadMKoB, KUTb B YCI0BUAX HEONPEAEeNIEHHOCTU M MOHMMATb
BEPOATHOCTHbIM XapaKTep Cay4aiHbIx cobbITMn. O4HOBPEMEHHO C paclunmpeHmem chep NPUMEHEHMA MAaTEMATUKKN B COBPEMEHHOM 0bLuecTBe BCE 6oJiee BarKHbIM CTaHOBUTCA
MaTEMATUYECKUI CTUb MbILUJIEHMA, NPOABAAIOLWMIACA B ONpesenEHHbIX YMCTBEHHbIX HaBblKax. B npouecce nsyvyeHna mateMaTUKM B apceHan NPMEMOB U METOA0B MblLEeHUA
YyesioBeKa ecTeCTBEHHbIM 06Pa3oM BK/IOHAIOTCA MHAYKUMA U AeayKumnsa, 0606LeHne U KOHKPeTU3aLma, aHaAn3 U CUHTE3, KnaccuduKauma nu cuctematTmsaums,
abcTparnpoBaHme 1 aHanorua. O6beKTbl MaTeEMATUYECKMX YMO3aK/HOYEHWNI, NPaBUaIa MX KOHCTPYMPOBAHUA PACKPbIBAOT MEXaHWU3M NOMMYECKMUX NOCTPOEHMUI, CNOCO6CTBYIOT
BblpaboTKke ymeHuns GopmynnpoBaTb, 060CHOBbLIBATbL M 40KA3bIBaTb CYKAEHUSA, TEM CAMbIM Pa3BMBAOT JIOTMYECKOe MbllneHne. Beaylas poib NpUHagNeXUT MaTeMATUKE U B
$GOpMUMpPOBAHNN aNTOPUTMUYECKON KOMMIOHEHTbI MbILWJEHNS U BOCMIMTaHUMN YMEHUI AeMCTBOBATb NO 3a4aHHbIM a/IrOPUTMaM, COBEPLUEHCTBOBATb M3BECTHbIE U
KOHCTpYyMpOoBaTb HOBble. B npouecce pelweHns 3a4a4 — OCHOBOW y4ebHOM AesTeNbHOCTM Ha YPOKax MaTeMaTUKM — Pa3BMBAOTCA TaKXKe TBOPYECKan U NPUKIALHAA CTOPOHbI
MblwneHns. ObyyeHne maTemaTmKe 4aéT BO3MOXKHOCTb Pa3BMBaTh Y 06YYatOWMXCA TOYHYIO, PaLMOHabHYO U MHGOPMATUBHYIO peyb, yMeHne oTbu paTb Hanbonee
noaxoasiwme A3blKOBble, CUMBOIMYECKME, FpadMyecKkne cpeacTBa A5 BblParKeH s CYKAEHUI U HArNA4HOro nx npeacraBaeHns. HeobxoaMmbim KOMMNOHEHTOM obLei
KY/IbTYPbl B COBPEMEHHOM TOJIKOBaHUW ABAAETCS 0bLLee 3HAKOMCTBO C METOA4aMM NO3HAHWUA AeNCTBUTEIbHOCTU, NpeacTaBieHMe O NpeaMeTe U MeToAax MaTeMaTUKK, UX
OT/INYMIA OT METOLOB APYrMX eCTECTBEHHbIX U 'YMaHUTapPHbIX HayK, 06 0COBEHHOCTAX NPUMEHEHNA MAaTeMaTUKM SNA0T METOA0B APYrMX eCTECTBEHHbIX U 'YyMaHUTapPHbIX HayK,
06 0COH6EHHOCTAX MPUMEHEHUA MaTEMATUKN A1A PELLEHUS HAay4YHbIX M NPUKAALHbIX 334a4. Takum o6pasom, maTemaTmyeckoe obpasoBaHMe BHOCUT CBOM BKNaA, B
dopmmpoBaHue 06LEN KybTYpbl YeNOBEKA. M3yyeHne maTeMaTMKKN TaKKe CnocobCcTBYET 3CTETUYECKOMY BOCNUTaHMIO Ye0BEKA, MOHUMAHMIO KPacoTbl U U3ALWLECTBa
MaTEMaTUYECKUX PACCYKAEHUMN, BOCMPUATUIO reOMETPUYECKMX GOopM, YCBOEHMIO naeun cummetpun. LLESTM M3YHEHUA YYEEHOIO KYPCA "ANTTEBPA" Anrebpa aBnsieTca ogHUM
13 OMOPHbIX KYPCOB OCHOBHOWM LLKO/Ibl: OHa obecrneymnBaeT UsydyeHme apyrux AUCLUNANH, KaK eCTeCTBEHHOHAYYHOro, Tak M 'YMaHUTapHOro LUMKN0B, €€ 0OCBOEHMEe HeobxoanMmo
ANs NpoaosKeHMa obpa3oBaHUA M B NOBCEAHEBHOM *KMU3HWU. PasBuTUE Y 06YyYatOLWLMXCA HAayYHbIX NPEeACTaBAEHNI O MPOUCXOXKAEHNN N CYLLHOCTM anrebpanyeckmx abeTpakunii,
cnocobe oTpaxKeHMA MaTeMaTUYeCKON HayKOW ABIEHUIA U NPOLLEeCCOB B NPMUpPoAe U 06LecTBe, pOaM MaTEMATUYECKOTO MOAENNPOBAHNA B HAYYHOM NO3HAHUWN U B NPAKTUKe
cnocobcTByeT popMMPOBAHMIO HAYYHOTO MUPOBO33PEHMA U KAaYeCTB MbIlLNEHUS, HEOBX0AMMbIX ANA aganTaunmn B coepemeHHoM umdpoBom obuiectse. M3yuyeHune anrebpsbl
ecTecTBeHHbIM obpa3om obecneuymBaeT pa3BuTME yMmeHUsa HabnoaaTb, CpaBHUBATb, HAXOAUTb 3aKOHOMEPHOCTU, TPEBYET KPUTUUYHOCTM MbILLIEHUSA, CNOCOBHOCTH
apryMeHTMpOBaHHO 060CHOBbLIBaTb CBOM AEMCTBUA U BbIBOAbI, GOPMYyAUpOBaTh yTBEPKAEHUA. OcBOEHME Kypca anrebpbl obecneymBaeT pasBUTUE IOTMUYECKOTO MbILAEHWUSA
06Yyy4atoLWmMXCA: OHWN UCMONb3YIOT AeAYKTUBHbIE U MHAYKTUBHbIE paccy*KaeHusn, 0b6obLLeHe N KOHKpeTU3aLumio, abcTparMpoBaHue u aHanormio. ObyyeHne anrebpe
npegnonaraeT 3HauynUTe IbHbI 06bEM CaMOCTOATENbHOM AeATENbHOCTM 06YyYatoWMXCS, MO3TOMY CaMOCTOSITE/IbHOE peLleHME 3aJa4 eCTECTBEHHbIM 0bpa3om sBAseTcA
peanusaumnen aeaTeNbHOCTHOro NpuUHLUMNa obyyeHuns. B cTpyKType nporpammbl yd4ebHoro Kypca «Anrebpa» OCHOBHOM LWIKO/Ibl OCHOBHOE MECTO 3aHMMatOT CoAeprKaTelbHO-
MeToANYecKue NMHUK: «Hncna n BblunMcneHnsa»; « Anrebpanyeckmne BbipaxkeHns»; «YpaBHEHUS U HePaBEHCTBa»; « DyHKUMNY». Kaxaan 13 aTUx coaepKatebHO-MeToANYECKUX
JNINHUIA Pa3BUBAETCA HA NPOTAXKEHUN TPEX JIET U3YUYEHUA Kypca, eCTECTBEHHbIM 06pa3oM NepensieTascb MU B3aMMOAENCTBYA C APYTMMU €ro IMHUAMK. B xoae nsydeHua Kypca
0byyvatoWMMEA NPUXOANTCA NOTUYECKM PACCYKAaTb, UCMOJIb30BaTb TEOPETUKO-MHOMKECTBEHHbIN A3bIK. B CBA3M C 3TUM LLe/1ecoobpasHO BKAOYNUTL B MPOrpammy HeEKoTopble
OCHOBbI JIOTMKM, NMPOHU3bIBAIOLLIME BCE OCHOBHbIE pPa3Ae/ibl MaTemaTuieckoro obpasoBaHMa 1 CNOCOBCTBYHOLLME OBNAAEHWNIO 06YYaOLMMUNCA OCHOB YHUBEPCA/IbHOTO
MaTeMaTUYEeCKoro A3blka. TakKMM 06pa3omM, MOXKHO YTBEPKAATb, UTO COAEpPKaTeIbHON U CTPYKTYPHOM 0COBEHHOCTLIO Kypca « Anrebpa» ABNAETCA ero MHTerpMpoBaHHbIN
xapakTtep. CogeprkaHue MHUM «H1cna u BbIYUCNEHUA» CIYKUT OCHOBOM AN1A AaNbHENLEro U3yYeHUss MaTeMaTUKM, CMOCOBCTBYET Pa3BUTUIO Y 0BYyYatOLLMXCA NOTMYECKOro



MbllWNEHNS, POPMUPOBAHMIO YMEHUA NONB30BATHCA aNATOPUTMAMM, A TaKKe NPUOBPETEHMIO NPAKTUYECKMX HAaBbIKOB, HEOOX0AMMbIX 414 NOBCEAHEBHOM XU3HU. PassuTtue
NOHATMA O YMCNE B OCHOBHOW LLKO/E CBA3AHO C PaLMOHAIbHbIMU U MPPALMOHANBbHBIMU YNCAaMKN, GOPMUPOBAHMEM NPEACTABAEHUIN O AeACTBUTENbHOM YKce. 3aBepLlleHne
OCBOEHMA YNCNOBOW IMHUMN OTHECEHO K CTapLueMy 3BeHy 06wero o6pasoBaHua. CogepxaHue AByx anrebpamyecknx NMHNN — «Anrebpanyeckue BblpaxkeHUsa» U «YpaBHeHUA K
HepaBeHCTBa» cnocobcTByeT GOPMUPOBAHMIO Y 0OYYaOLLMXCA MaTEMATUYECKOrO annapaTa, HeobXxo4MMOro Ans pelleHns 3a4a4 MaTeEMATUKKN, CMeXHbIX TPeaMEeTOB U
NPaKTUKO-OPUEHTUPOBAHHbIX 33434. B OCHOBHOI WKone y4ebHbIN maTepuan rpynnupyeTca BOKPYT PaLmMOHaNbHbIX BbiparkeHU. Anrebpa 4eMOHCTpUpyeT 3HaYeHme
MATEMATMKM KaK A3blKa A1 NOCTPOEHUA MaTEMATUYECKUX MOLENEN, ONMCAHUA NPOLLECCOB U ABMEHUI peasibHoro mupa. B 3agaumn obyyeHuns anrebpe BXogaT TakKe
OaNbHeNLwee pa3BUTMUE aITOPUTMUYECKOTO MbILLIEHMA, HEOOXOAMMOrO, B YAaCTHOCTHU, 419 OCBOEHMA Kypca MHPOPMATUKK, M OBAALEHME HABbIKAMW AeAYKTUBHbIX
paccy»kaeHuii. NpeobpasoBaHne CMMBOJIbHbIX GOPM BHOCUT CBOM cneumduyeckuii BKaag B passmutme BOObparKeHus, CnoCoObHOCTEN K MaTeMaTUYECKOMY TBOPYECTBY.
CopeprkaHme QYHKLUNOHANbHO-TPadUYECKON IMHUN HALLE/IEHO Ha MOJIyYeHUe LKOJAbHUKAMM 3HaHNI 0 GYHKLUMAX KaK BaxKHeNLWen maTeMaTU4yeckon Moae v A5 ONMcaHus u
nccnefoBaHUsA pasHo 06pasHbIX NPOLLECCOB U ABNEHUI B Npupoae 1 obuiectse. M3yyeHne 3Toro matepmnasa cnocobCcTByeT pasBUTUIO Y 00YYatOLWMXCA YMEHUA MCNO/b30BaThb
pa3nYHbIE BblPa3nTE/IbHbIE CPEACTBA A3blKa MAaTEMATUKM — CNOBECHbIE, CUMBONYECKME, FPadmyYeckne, BHOCUT BKAAL B GOpMUpPOBaHME NPeacTaBAEHUI O POSIM MATEMATUKK
B Pa3BUTUM LMBUAM3ALMK U KyAbTypbl. MECTO YYEEHOIO KYPCA B YYEBHOM NNAHE CornacHo ydyebHomy nnaHy B 9 Knacce ulyyaerca y4ebHbln Kypc «Anrebpa», KOTopbii
BK/IIOYAET Cneaytowme OCHOBHbIE pasae bl cogepKaHua: «4ucna u BblumcneHus», «c Anrebpandeckune BbipaxKeHUsa», «YpaBHEHMA N HEpaABEHCTBAY, «PyHKUMMY». Y4ebHbI nnaH
Ha M3yyeHue anrebpbl B 9 Knaccax oTBogMT 3 y4ebHbIx Yaca B Hegento, 105 yuebHbix Yaca B rog. COAEPHKAHUE YYHEEHOIO KYPCA "ANNTEBPA" Yncna v BbluncaeHus
[JenctBuTenbHble Yncna. PaumoHanbHble YNCNA, MPPALMOHA/IbHBIE YACNA, KOHEYHblE U BeCKOHeYHble aecATUYHbIE AP06U. MHOXECTBO AeNCTBUTENbHBIX YNCEN;
AeACTBUTENbHbIE YMCAA KaK BecKoHeYHble AecATUYHbIe Apobu. B3aMMHO 04HO3HAYHOE COOTBETCTBME MEXKAY MHOMKECTBOM AEACTBUTE/IbHbIX YNCEN U KOOPAUHATHON NPAMONA.
CpaBHeHWe AelCTBUTENbHbIX YMCeN, apudmeTnyeckme AeNCTBUA C AeNCTBUTENBbHBIMKU YNCNaMK. M3mepeHuna, npubankeHns, oLeHKK. Pasmepbl 06bEKTOB OKpYXKatoLWEero mmpa,
ANUTENBHOCTb NPOLLECCOB B OKpY KatoLem mupe. MpnbamxkEHHoe 3HaueHne BENUUYUHDI, TOYHOCTb NPpUbanKeHna. OKpyraeHue yncen. NMpuKMAKa U OLEHKa pe3yibTaToB
BblYMCNAEHWIA. YPaBHEHUA U HEPABEHCTBA YPaBHEHUSA C 04HOM NnepemMeHHON. JInHelnHoe ypaBHeHMe. PelleHne ypaBHEHN, CBOAALLMXCA K IMHENHbIM. KBagpaTHOe ypaBHEHUe.
PelweHune ypaBHeHWI, CBOAALLMNXCA K KBagpaTHbIM. BMKBaapaTHOe ypaBHeHMe. Mpumepbl pelleHUs ypaBHEHUIN TPETbEN U YETBEPTON CTENEHEN PA3NOXKEHUEM HA MHOXUTENN.
PeweHne ApobHO-paLMOHaNbHbIX YpaBHEHWIA. PelleHne TeKCTOBbIX 33434 anrebpanyeckum metogom. CucteMbl ypaBHEHUI. YpaBHEHWE C ABYMA NepPeMEHHbIMU U ero rpaduk.
PelweHune cuctem ABYX IMHENHBIX YPAaBHEHUI C ABYMA NepeMeHHbIMU. PelueHne cuctem AByx YpaBHEHWUIN, O4HO U3 KOTOPbIX IMHEHOE, 3 ApYroe — BTOPOW CTEMEHM.
lpaduyeckas MHTEpNpeTaLMA CUCTEMbI YPABHEHUI C ABYMA NepeMeHHbIMU. PelueHne TeKCTOBbIX 3aaa4 anrebpanyecknm cnocobom. HepaseHcTBa YncioBble HepaBeHCTBaA U
WX CBOMCTBA. PelueHne NMHENHbIX HEPABEHCTB C O4HOW NepeMeHHOM. PelieHne cuctem IMHENHbIX HEPABEHCTB C OAHON NepemeHHON. KBagpaTHble HepaBeHCTBa. [paduryeckan
WMHTepnpeTauma HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMA NepeMeHHbIMU. yHKUMK KBaapaTuuHas yHKLMA, eé rpadumk u ceoicTsa. Napabona, KoopANHATLI BEPLIMHDI
napabo/ibl, 0Cb cMMMeTPUN napabosbl. Fpadukmn dyHKumin: y = kx, y = kx + b, y=k/x. Y=vVx, y=x3. y = | x | n ux ceoiictsa. Ynucnosble nocnegosatenbHocT OnpeaeneHue n
cnocobbl 3aaHMA YNCNOBbIX NOC/ea0BaTeNbHOCTEN. MOHATME YNCNOBOM NOCAEA0BATENbHOCTU. 3a4aHME NOC/e[0BaTENIbHOCTU PEKYPPEHTHOM dopmynon n popmynoin n-ro
yneHa. ApudmeTnyecKan n reomeTpuyeckas nporpeccun. Apudmetmyeckasn U reomeTpuyeckan nporpeccnn. Popmybl n-ro YneHa apuemeTUHECKO U FreOMETPUYECKOM
NPOrpeccui, cymmbl NepBbIX N YaeHOB. M306parkeHne Y1eHOB apUPMETUYECKON N FTeOMETPUYECKON NPOrPEeCccUii TOYKAMM Ha KOOPAMHATHOW NAOCKOCTU. JIMHENHbIN U
3KCMNOHEeHUMaNbHbIN pocT. ChoxHble npoueHTbl. MTAHUPYEMbIE OBPA3OBATE/IbHbIE PE3Y/IbTATbI OcBoeHue yuebHoro Kypca «Anrebpbi» A01KHO obecneunsaTtb
[OCTUXKEHME Ha YPOBHE OCHOBHOIO 06Lwero 06pa3oBaHna cneayoLlmx IMYHOCTHbIX, MeTanpeaMeTHbIX M NpeaMeTHbIX 06pa3oBaTenbHbix pesyabtatos: JINYHOCTHbIE
PE3Y/IbTATbI JlInuHOCTHbIE pe3ynbTaTbl OCBOEHWUA NPOrpPaMmmMbl y4ebHOro Kypca «Anrebpa» xapakrtepuaytotcs: MaTpnoTnyeckoe BoCnMTaHWE: NPosBAEHNEM UHTEpeca K
NPOLL/IOMY M HaCTOALLEMY POCCUMCKON MAaTEMATUKM, LEHHOCTHbIM OTHOLUEHMEM K AOCTUXKEHUAM POCCUNCKUX MAaTEMATUKOB M POCCUMNCKOM MaTEMATUUYECKOM LIKOJIbI, K
NCMNOJIb30BAHUIO 3TUX AOCTUMKEHMUI B APYIUX HAYKaxX M NPUKNaAHbIX chepax. MpaxKAaHCKoe U AyXOBHO-HPaBCTBEHHOE BOCMMTaHWE: TOTOBHOCTLIO K BbINOJIHEHUIO 06A3aHHOCTEN
rpaxgaHvHa v peannsaumm ero nNpas, NPeACTaBAeHMEM O MaTEMATUYECKMUX OCHOBaX GYHKLMOHNMPOBAHMA PA3ANYHbIX CTPYKTYP, ABJAEHUI, NpoLLeAyp FparKAaHCcKoro obuwectsa
(BbIGOpPbI, ONPOCHI M NpP.); FOTOBHOCTBIO K 0OCYKAEHWNIO 3STUYECKMX NPOBIEM, CBA3AHHbIX C MPAKTUYECKMM NPUMEHEHUEM AOCTUNKEHWUA HAYKKU, OCO3HAHMEM BaXKHOCTU MOPasib-
HO-3TMYECKUX MPUHLUMUNOB B AeATe/IbHOCTU Y4€HOro. Tpya0Boe BOCMMTAHUE: YCTAHOBKOM HA aKTMBHOE y4acTUe B peLleHUN NMPaKTUYeCcKUX 33434 MaTeMaTUYECKON
HaMNpPaB/IEHHOCTM, OCO3HAHMEM BaXKHOCTU MaTeMaTUYECKOro 06Pa3oBaHNS Ha NPOTAXKEHUN BCEMN KU3HU A yCNeWwHON NpodecCMOoHaNbHOW AeATENbHOCTM U Pa3BUTUEM
HEOOXOAMMbIX YMEHWIA; OCO3HAHHbBIM BbIDOPOM U NOCTPOEHNEM UHANBUAYASIbHON TPAEKTOPUM 0O6Pa30BaHMA U *KU3HEHHbIX NIAHOB C Y4ETOM JIMYHbIX UHTEPECOB U
06LLeCTBEHHbIX NOTPEOHOCTEN. DCTETUYECKOE BOCMMUTaHME: CNOCOBHOCTLIO K SMOLIMOHAZIBHOMY M 3CTETUYECKOMY BOCMPUATUIO MaTeMaTUYECKMX 0O BEKTOB, 33434, peLleHUi,



paccy>KAeHWN; YMEHUIO BUAETb MaTEMATUYECKME 3aKOHOMEPHOCTU B UCKYCCTBE. LIeHHOCTM HayYHOro No3HaHWA: OpueHTaLMen B AeATeIbHOCTU Ha COBPEMEHHYIO cUCTeMy
Hay4YHbIX NpeacTaBAeHNN 06 OCHOBHbIX 3aKOHOMEPHOCTAX Pa3BUTUA YeoBeKa, MPUPoAbl M 06LecTBa, NTOHMMAHMEM MATEMATUYECKON HaYKMU KaK chepbl YeNOBEYECKON
0eATe/IbHOCTH, 3TANOB €€ Pa3BUTUA U 3HAYUMOCTU ANA PA3BUTUA LMBUAN3ALMMU; OBNALEHNEM A3BIKOM MAaTEMATUKM U MAaTEMATUYECKOM KYNbTYPOM Kak CpeacTBOM NO3HaHMA
MWpa; OBNafEeHNEM NPOCTENLLIMMUN HaBbIKAMM UCCe0BaTeNbCKON AeATeNbHOCTU. PUsnyeckoe BocnmuTaHme, GOpMUPOBaAHME KYIbTYpbl 340POBbA MU SMOLMOHANBHOTO
6.1aronoyyYns: roTOBHOCTbIO MPUMEHATb MaTEMATUYECKME 3HAHUSA B MHTEPECAX CBOETO 3,0P0BbA, BEAEHMUSA 340p0BOro 06pasa KunsHu (32opoBoe NutaHme, cbanaHCMPOBaHHbIN
PEXUM 3aHATUIN U OTABIXA, PEryifapHas GpUsmMyecKkas akTMBHOCTb); CGOPMUPOBAHHOCTLIO HaBbIKa pedekcun, NpU3HaHMEeM CBOETO NpaBa Ha OLIMOKY M TaKOro »Ke npasa
ApYroro yesoBeKa. JKo0rMyeckoe BOCNUTAHNE: OPUEHTALMEN Ha MTPUMEHEHME MaTEMATUYECKMX 3HAHUIA ANA peleHna 3a4a4 B 061acTU COXPaHHOCTU OKPY»KatoLWEen cpesbl,
NAAHUPOBAHMA NOCTYMKOB U OLEHKMN UX BOSMOXHbIX NOCNEACTBUIA AN OKPYKAIOLLEN cpesbl; 0CO3HAHWEM N06abHOro XapaKTepa 3KoI0rM4yeckmux npobaem u nytei nx
peweHua. JIMYHOCTHbIe pe3yabTaTbl, obecneyunsatowme agantaumo obyyatowerocs K USMeHALWMMCA YCI0BUAM COLLMAbHON M NPUPOAHOI cpeapbl: — rOTOBHOCTbLIO K
OEeNCTBMAM B YCNOBUAX HeoNpeaeNEHHOCTU, NOBbILLEHUIO YPOBHSA CBOE KOMMNETEHTHOCTU Yepes NPaKTUYECKYHO AeATeIbHOCTb, B TOM YMC/E YMEHUWE YUUTLCA Y APYIUX N0AEN,
npuobpeTaTb B COBMECTHOM AeATE/IbHOCTU HOBbIE 3HAHWA, HAaBbIKM M KOMMETEHLMM U3 OMbiTa APYrnX; — HE0BXOAUMOCTbIO B GOPMMPOBAHMM HOBbIX 3HAHWIA, B TOM YMCie
bopmynmpoBaTb Uaeu, NOHATUA, TMNoTe3bl 06 06bEKTaX U ABNEHUAX, B TOM YMC/E PaHEe He U3BECTHbIX, 0CO3HaBaTb AePUUUTbI COBCTBEHHbIX 3HAHUIM U KOMMNETEHTHOCTEN,
NAaHUPOBATb CBOE pa3BUTUE; — CNOCOOHOCTbIO OCO3HABaTb CTPECCOBYHO CUTYALMIO, BOCMPUHMMATb CTPECCOBYO CUTYaLMIO KaK BbI30B, TPEDOYIOLWLMIA KOHTPMED, KOPPEKTUPOBATb
NPUHUMaeMmble peLleHus 1 AeicTeua, GopmMyanpoBaTh U OLLEHUBATL PUCKM U NocneacTeua, popmumposaTtb onbiT. METANPEAMETHbBIE PE3Y/IbTATbl MeTanpeameTHble
pe3ynbTaTbl OCBOEHUSA NPorpammbl y4ebHoOro Kypca « Anrebpa» xapakTepusyoTca 0BlaeHUeM YHUBEPCAibHbIMM NO3HaBaTe/IbHbIMUW AEACTBUAMM, YHUBEPCAZIbHbIMU
KOMMYHMKaTUBHbIMW AEACTBUAMM U YHUBEPCANbHBIMU PETYAATUBHBIMU AENCTBUAMU. ® YHUBEPCAIbHbIE NO3HABATE/IbHble AeNCcTBMA 0becneynBatoT popmmpoBaHue 6a3oBbIx
KOTHUTMBHbIX NPOLLECCOB 06yYatoLLMXCA (OCBOEHWE METOA0B MO3HAHMA OKPYHKAIOLLEro MUPa; NPUMEHEHME IOTUYECKUX, UCCe0BaATENbCKUX ONepauui, ymeHnn pabotaTb €
MHpopmaLmeli). basoBble OrMYecKkre AeNCTBUA: — BbISIB/IATb M XapaKTEPM30BaTb CYLLECTBEHHbIE NMPU3HAKM MaTEMATUYECKUX OOBEKTOB, MOHATUI, OTHOLIEHUI MEXAY
NOHATUAMMK; GOPMYIMPOBATL ONPeeNeHNA NOHATUI; YCTaHABAMBATb CYLLLECTBEHHbIN NPU3HaK KnaccudumKaLmm, OCHOBaHUA AN 0606LWeHNA 1 CpaBHEHUA, KpUTEPUN
NpPoBOAMMOro aHaN3a; — BOCNPUHUMATb, POPMyNMpPoBaTb U NPeobpa3oBbIBaTh CYXKAEHUA: YTBEPAUTE/NbHbIE N OTPULLATE/IbHbIE, €4MHUYHBIE, YacTHbIE U 06LLME; YCIIOBHbIE;
— BbIABNATL MAaTEMATUYECKME 3aKOHOMEPHOCTU, B3AMMOCBA3M U NPOTMBOPEUnNA B GaKTax, aHHbIX, HAbAOAEHUAX U YTBEPKAEHUAX; NpeaaraTb KpUTEPUM ANA BbIABAEHMUA
3aKOHOMEpPHOCTEN N NPOTUBOPEYUIA; — AeNaTb BbIBOAbI C UCNOb30BaHMEM 3aKOHOB NOTUKW, AeAYKTUBHbIX U MHAYKTUBHbIX YMO3aKAOYEHWUA, YMO3AKIOUYEHMIA NO aHANOTUW;
— pasbupaTb AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKAEHWUI (MPAMbIE U OT NPOTUBHOTO), NPOBOAMUTL CAMOCTOATE/IbHO HEC/IOXKHbIE [LOKa3aTeIbCTBA MaTeMaTUYECKUX HAKTOB,
BbICTPaNBaTb aprymMmeHTaLMIO, MPMBOAUTb NPUMEPDBI U KOHTPNPUMEPbI; 060CHOBbLIBaTb CO6CTB
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88 (a)
9 20.09.22 CamocTosreapHas m. 4,
0
pabota Ne 83
15 MuR):
( ) (a, B, 1),
C-5,Ne 1 (a,
) 84 (a)
0), 2 (a, 0); ’
), 2 (a, 0) 85 (a),
C—6,Ne 1 (a, 87 (6),
0), 3 (IM) 89
1 3 5 6 7 8 9 10 11 12
10 KontponbHas 22.09.22 OyHKLUS. YMeTs HaXoAUTh WNunuBunyansHOE IToBTO
pabota Nel KOPHHM KBaJpaTHOTO | peleHue
Obmnacts TpexwieHa u KOHTPOJIBHBIX puTh
«q)}:HKI_II/II/I U UX OIIpEeCIICHNS, PACKIIA/IBIBATH €10 HA | 3a1aHHil m 1-4
cBOMCTBA. MHOKECTBO I —
KBanpatusrit 3HAYEHUN
TpEXUIICH» (GyHKIIUH.
KBanpatuerit
tpexwieH. Kopan
KBaJIPaTHOTO
TpexwieHa.
Pasnoxenne
KBaJIPaTHOTO
TpexwieHa
11 OyaKIHs 24.27.09.2209.22 | OyHKIHS 3HaTh U IOHUMATh OpOoHTAIBHBIN YmeHue m 5,
_ _ (yHKIMH orpoc pelarthb
y=ax, ¥ = ax?, rpagux Yy = ax?, UX CBOWCTBA rpadudec Ne 91,93,
ee rpadux U 0COOEHHOCTH




U CBOICTBa GbyHKIUH rpadpuKoB KU ypaBHE 96 (a, B),
HUSI U CUC 103 (a),
104 (a)
TEMEBI ypaB
12 29.09.22 YMeTh CTPOUTH CamocTosITeNnbHas | HeHMUH, . 5,
0
rpaduk GyHKIUN pabota 211:I£§geﬂ$[TL Ne 95 (a).
Y= ax? (10 mun): permeHmi 97 (a, 0),
C-7,Ne 1,2, CHUCTEMBI
3 (a, 0) (M)
13 I'pacpuxn 01.10.22 Ksangpatnunas 3HaTh U MIOHUMATh Texymuii. Ymenue 98, 105
¢byHKIMHA ¢byHKIHS. ($yHKIUHA 1o
PaGouas et ATFOPUTMY
1 3 5 6 7 8 9 10 11 12
y=ax*+ [IpeobpazoBanue [y = ax? + n pams (P-5) IIOCTPOUTD Ne 108
tnuy= rpaduka uy=a (x—mp ux rpaduku (a)
=a (x—m)? byHKIMH CBOMCTBA U OCOOEHHOCTH byHKuuMi
117 (a),
rpaduKoB.
y=f(x+n), 118 (a,
YMeTs cTpouTs rpaduxu _ 0)
by y=f()+m,
14 04.10.22 y=ac+n Texyrmmii. y=f(x+n)+ 1. 6,
_ RN Pabouas terpanp |+ m,
uy=a(x—mp (P_6) Ne 110
BEITTONTHSATH IPOCTEHIIIHE TpOIHTATE 1 (a, B),
npeodpa3oBaHus rpauKoB ormcaTh 111,
CBOICTBa
117 (6),
118 (B, 1)
15 06.10.22 CaMocTosTenpHas 1. 6,
pabota
Ne 113,
(15 mun):
114 (a),
C-8,Ne 1,5,




227 (a)
16 [octpoenue 08.10.22 OyHKUIUA 3HaTh, 4TO Tpaduk ®OpoHTaTbHBII YMmenue Tpenaxep | 1. 7,
Krp};z(ana § y = ax+ bx + . (byHKIMU ompoc CBOOOAHO Ne 121
JpaTHIHOU = ax: + bX + C ronyerus IIPUMEHSTH (@)
GbyHKINHT TIpOMEKYTKH y HECKOJIBKO ’
BO3pACTaHUsI rpacpika — Ay croco6os 123,131
U yOBIBaHUS (ymicuity = & ¢ oMo rpagudeckoro
17 11.10.22 KBaJPATHYHON | IIBIO BYX Tapajl [pakrraeckas PCIICHNA m7,
bynwn paGota. PaGouas | YPABHCHHA
JIeTBHBIX TIEPEHO Ne 124
TeTpaab
COB BJIOJb OCeil P-7) (a),
KOOpJIWHAT. 125 (0),
v 132
METb CTPOUTH Tpadux
KBaJpaTuy
18 13.10.22 CamocTosTeabHas m 7, 20.10
pabota
Ne 126
1 3 5 6 7 8 9 10 11 12
HOU (DYHKIHH, (15 mun): 127 (6),
HaxOJUTh 110 Tpa- C-9, Ne 1; 133
(bUKy TPOMEKYTKH
BO3pacTaHUs U yObIBaHUS C8,N2,3,4
(bYHKITHH, TIPOMEKYTKA (M)
3HAKOIIOCTOSTHCTBaHANOOIbIIIee
Y HaMEHbIIee 3HAUCHUS
19 Crenennas 15.10.22 DyHKUUA 3HaTh CBOWCTBA CTENIEHHOU MaremaTtudeckuii | Creness ¢ m. &, 21.10
GyHKIUS. (YHKIMH ¢ HATypaIbHBIM JUKTAHT panoOHATEHBIM
Y =Xt MoKa3aTeneM, OHITHE MOKa Ne 138
Onpez[en?HHe KOpHS n-U CTEIEeHH. (B, ),
KOPHS n-# 3aTesieM U ee 139
CTENEeHU YMeTh epeyncisiTh CBOIMCTBA CBOMCTBa (B, 1),
CTEITEHHBIX (PYHKITUH, 140
CXEMaTH4YECKH CTPOUTH (a, 0, B),
rpaduku GYHKIHHA, yKa3bIBATh 143

0COOCHHOCTH T'Pa(HKOB,

155 (a,




BBIYUCIIATH KOPHU 0)
K .
20 OPeHb Al 1 (18.10.22 WNHauBuayansHbie m. 8, 24.10
CTEICHU KapTOUK:
' Ne 147,
C-25,Ne 1 150, 156
(a,6),2 (a, 0) (a), 157
(AM)
21 1 120.10.22 CaMocTosTenbHas . 9, 27.10
0
pabota Ne 161, |28.10
(15 mun): 163,
168
C-26,Ne 1,2 ®)
1 2 3 4 5 6 7 8 10 11 12
22 Kontponbnas 1(22.10.22 KBanpatuunas YMeTb CTpOUTH WNnauBuyanbHoe [ToBTO 31.10
pabora (hyHKITHS. rpadux peleHue
KBA/IpaTHYHON KOHTPOJIbHBIX puth
Ne2 ITpeobpasosa (yHKINH, HAXOAUT | 3amaHuii m. 5-9
Ksanpartnunas u HHE Tpa(uKOB 1o rpaduKy
CTEIeHHAs (GyHKIIUH. ITPOMEXKYTKH
dyHKLIMH DyHKIIH BO3pACTaHUs U
yObIBaHMS (PYHKITHH,
y=x" IPOMEKYTKH
Onpenenenne 3HAKOIOCTOSHCTBA
KOpHSI n-# HanbombIIee U
CTereHH HaMMEHBIIIee
3HAYEHUS1, BBIYUCIISATD
KOpHH 1-U CTENEHU
(HECTIOXKHBIX
3aJIaHuil)
23 VYpasue Lemoe 1 Ilenmoe ypaBHeHME |3HATH MOHSTHE Texymmid. m. 12,
ABHEHHE U € €ro KOpHH.
HUS U Hepa igp]:; He 1 ero ET; eI:{LpHH HEOTO pattioHab Pabouwas Terpanp Ne 266
ypABHCHHS Horo ypaBHeHHs u ero | (P-10) (a, 0),
BEHCTBa CTEICHH, TIpH 273
%1 2 6’ b
C oaHOH €MBI HaXOXKICHUS (2, 6,8)




TepeMeHHO NPHOJIMKEHHBIX 285
(14 9) 3HAYEHUN KOpHEN.
24 1125.10.22 v CamocrosTenbHas | YpaBHEHUA m 12,
METh peIaTh pabora .
YpaBHEHUS TPETh napamerpam Ne 267
N N (15 mun): (a, 0),
el U 4eTBepTOii
CTEIICHH C OTHIM C-11, Ne 2 273 (r,
HEU3BCCTHBIM (a)’ 3 (a’ B), I[,) 271,
4 (a, 6),5 (a) 286
1 2 3 5 6 7 8 9 10 11 12
25 YpaBHeHus, 27.10.22 Ienoe 3HATh MTOHATHE NunuBunyanbHbie m 12,
MIPUBOIH yYpaBHEHHUE U €ro | [eJI0ro KapTOYKH
kopau. CTeNeHb | paliiOHAIBHOTO Ne276
MBIC K KBa/pat ypaBHCHUSI. ypaBHECHUS (a, B),
HEIM buxBaapatHoe U €r0 CTEIICHH, 277 (6),
ypaBHEHHE. METO]] BBEJICHHUS
VYpaBHeHwus, BCIIOMOTaTEIbHOMN 286 (6)
NPUBOIMMEIC K | TEPEMEHHOM.
KBaJpaTHBIM, U
METOJBL HX VYwMerb pemath 5
pelieHns YPaBHEHHs TpeTbel
U YCTBEPTOHU CTeme
HU C OTHUM
26 10.11.22 HEU3BECTHBIM C [TpakTryeckast YpaBHeHUs m 12,
IIOMOLLBIO BBEJIE pabota. PaGouas |c
TeTpanb mapamMeTpaMu Ne 279,
HUS BCIIOMOTaTelb P—11)
( 280 (a, 6)
HOU TIepeMeHHON
287
27 12.11.22 CamocrosiTenbHas Pabora Ha m 12,
pabora WHTEPAKTUBHON
OCKE Ne 282(a)
(15 mun):
283 (a),
C-13, Ne 1
(a,6),2 (a, 6), 284 (a),




3 (a, 6,B) 178 (a)
28 HdpoOHebie 15.11.22 HdpobHoe 3HaTh 0 APOOHBIX OpoHTaTbHBII Crneuunanb m. 13,
panroHab palMoHaNbHOE | pallMOHAIBHBIX ompoc
ypaBHere, ypABHEHHSIX, HBIE IPHEMBI Ne 288(a),
HBIC YpaBHE aJITOPUTM 00 0CBOOOXKIEHUH PCIICHH 289 (a)
LEIBIX ’
— UX peIICHHUSI .
ypaBHEHUI 290 (a),
1 3 5 6 7 8 9 10 11 12
29 17.11.22 oT 3HameHatens npu | UHnuButyanbHble | TeopeMa o m. 13,
pelenun KapTOYKU KOpHE
YpaBHEHUI. MHOI'04 Ne 251(a),
YwMerb pemath JICHA, 292 (a),
JIpOOHBIC Paluo peteHne 293 (a),
HaJIBHBIC YpaBHE BO3BpAT
302
HUS, TIPAMEHSS HBIX ypaB
30 19.11.22 S CaMoOCTOATENbHAS | gepuii m. 13,
COKpAIIEHHOTO paGota
YMHOKCHUS U Ne 294(a),
pa3iIoKeHHS (15 mun):
KBaJIpaTHOTO 295 (a),
Tpex4JieHa Ha C-13, Ne 6, 297 (a),
MHOYKUTEITH 7(a), 8 (a),
9 (a) 303
31 Pemenue 22.11.22 Pemenue 3HaTh NOHITHE DpoHTATBHBIN [IpesenTarmus |m. 14,
HEpaBEHCTB HEpaBEHCTB HepaBeHCTBA BTOPO# | orpoc. Pabouas
BTOPOH BTOPOH CTETIEHN | CTETIEHU C OJTHOU TETpaab Ne 305(6),
CTEICHU C oHOMU IEepPEMEHHOH U (P-8) 306,
C OZHOH TepEMEHHON METOABI UX PELICHUS.
TIEPEMEHHON 312 (a, 6),
YMeTs pemats
HEpPaBEHCTBA BTOPOM 320 (a,0),
CTETICHH C ONIHOI 329
MEPEMEHHOIA,




32 24.11.22 IPUMEHATh CamocrostensHas | Hepasen . 14,
rpagugeckoe pabota
HpeICTaBIeHIe CTBa C mapa Ne 309,
(15 mun):
METpaMH 313 (a),
C9,Ne 2,3,
314 (a),
5(a, 6), 7 (M
(8 0), 7 (ZIM) 315 (a, 6)
323 (a)
1 3 5 6 7 8 9 10 11 12
33 Pemenne 26.11.22 Merton unTep YMeTh NpUMEHSTh NunuBunyanbHbie m 15,
HEPaBEHCTB BaJIOB METO]] HHTEPBAJIOB KapTOYKU
METOJIOM Ipy PpeIICHUM HEPa Ne 326,
WHTEPBAJIOB BEHCTB C OIHOf 327 (a),
IIEPEMEHHOM, 328, 339
JPOOHBIX
34 29.11.22 PALMOHAIbHEIX TIpaKTHKYM. m. 15,
HCpABCHCTE PaGoyast rerpaap
(P-9) Ne 331
(a, 0),
332, 335,
323 (6)
35 01.12.22 CaMocrosTenbHast TectupoBanue [m. 15,
0
babota Ne 336 (a,
(15 mun): B), 338,
C-10, Ne 1 (a, ), 352 (a, 0)
2(a, 0),3
(a,6), 4 (JIM) 358 (2,0)
36 Konrponbnas 03.12.22 VYpaBHeHUA YMeTs permats NunnBunyansHoOE [ToBTO
pabota Ne3 HEPaBEHCTB YpaBHEHUS U perieHue
C oHOMU HEPaBEHCTBA C OAHOW | KOHTPOIBHBIX puth
YpaBHEHHS H TepeMeHHOM. . 3alaHuit m. 15-16
HEpaBEHCTBA C Merox epeMeHHOI

OJTHOI

HMHTCPBAJIOB




IIEpeMEHHON
37 Amnanus 06.12.22 YpaBHEeHUS 3HaTh U NOHUMATh DpOoHTAIBHBIH m. 17,
KOHTPOITh C IByMs ypaBHEHHE ompoc
. MEPEMEHHBIMU U | C TBYMSI IEPEMEH Ne 399
HOH paboThI ero
(a7 B7 H)J
1 3 5 6 7 8 9 10 11 12
YpaBHEHUs ¢ rpaduk. HBIMHU U €T0 TpaduK. Ne 400
JIBYMs YpaBHeHue
MEPEMEHHBIMU U OKPYXHOCTH YpapHenue 410
ero rpadux OKpYHHOCTH
38 I'paduueckuit 08.12.22 Cucremsl IByX Cucremsl IByX IIpakTudeckast Ne 417,
CHoco0 penieHus ypaBHEHHUU ypaBHEHHI BTOPOI pabota. PaGouast 418; 419
CUCTEM BTOPOH CTETICHU | CTETNICHH C JIBYMS TeTpajb (6)
YpaBHEHUSA C IByMs Tiepe IIEPEMEHHBIMU U (P-12)
rpadugeckuii crrocod
39 10.12.22 MCHHBIMH MX PELICHH. CamocTosTeNbHAs Ne 420 (a);
YwMerb pemath pabora jg ; (6. 1);
rpah)uyecKu CUCTEMBL | (15 Mun):
ypaBHEHHI
C-14, Ne 2 (a),
3 (a, B), 4 (IM)
40 Pemenne cucrem 13.12.22 Cucremsl ABYX 3Hath cUCTeMBI IBYX | DpoHTaIbHBIH Cucremsl Ne 429 (0);
ypaBHEHUI ypaBHEHUI ypaBHEHUI oIpoc JIBYX 431 (6, 1);
BTOPOI BTOPOH CTETIEHN | BTOPOW CTENEHU ypaBHEHHI 433 (1, 1,
CTETICHHI C IByMs Ilepe C IBYMs IIEpEMEH BTOPOH e); 435 (0)
MEHHBIMU HBIMH B METOJBI X CTETICHH C
41 15.12.22 peLeHus. Texymumii. ABYMA Ne 436 (a);
PaGoyast TeTpaap IIEpEMEH 437 (0);
YMeTs pemats (P-13) 440 (a)
CHCTEMEI, COACpIKaIINe HBIMH C
OIIHO YpaBHCHHE TTOMOTIIBIO
TIepBOH, a Apyroe — Pa3TUIHBIX
BTOPOM CTEIICHH, TIPUEMOB




1 3 5 6 7 8 9 10 11 12
CUCTEMBI IBYX 436 (a),
ypaBHEHHI BTOPOI
CTETICHU C IByMS 440 (a),
NepeMEHHBIMU 454 (a)

42 17.12.22 CamocTosTenbHas m. 19,
pabota Ne 435
(15 mun): (a),
C-15,1,3(a, 6),5 441 (a),
M
() (IM) 4@,
454 (6)
43 20.12.22 NunuBuayansHbie Pa6Gora na m. 19,
KapTOYKH MHTEPAaKTUBHOM
focke J}j) P @,
(a),
448 (a),
454 (B)
44 Pemenne 22.12.22 Cucrembl 3HaTh ¥ IOHUMATh ®poHTaNIbHBII Ymenue . 20,
3am1ad C ypaBHEHHUI CHCTEMEI IBYX oIpoc CBOOOIHO
TTOMOLIBIO BTOpOM CTEICHN |ypaBHEHH BTOpOi COCTaBJISATh Ne 456,
CHCTEM CTETIEHU C IByMs MaTeMaTd 458,
YPaBHEHU I NIEPEMEHHBI 479 (a),
BTOPOH YecKue
CTeIICHI MH B METOJBI UX MOZIETH 480 (a)
penIeHusI. peaNTbHBIX
CUTyallui A
45 24.12.22 YMeTb pelats II:IaHZT[IgiﬁiyaHLHHe pa 6ZT:TB . m. 20,
TEKCTOBEIC 3a7a9l p COCTARJICH Ne 462,
METOIIOM COCTAaBIIE 464. 473
HOM T
HUS CHCTEM YpaB MOLENBIO 481 (a)




46 27.12.22 HEeHUI IIpakTudeckas
pabota. Pabouas
TeTpaIsb
1 3 5 6 7 8 10 11 12
47 29.12.22 CaMocTosTenbHas . 20,
pabota
Ne 469,
15 :
(15 waitr) 476,
C-16,Ne 1,2,3 480 (6
481 (B)
48 29.12.22 CamocTtosTenbHas 1. 20,
pabota
Ne 539,
15 :
(15 v 544,
C-16,Ne 4,5, 6 58
(M) (a),
533 (a)
49 Hepagencrsa ¢ 11.01.23 Hepasencrna Nmerts npencraBnenue | ©poHTaIbHBIN m 21,
IBYMSI C IBYMS 0 peIIeHIH o1poc
MepeMEHHBI MepEeMEHHBIMHU; | HEPaBEHCTB C IBYMS Ne 283484
pemieHue IIEPEMEHHBIMH. (a,0),
MH HEpaBEHCTB (a, B), 486
¢ MByMs YmMmeTb 1/1306pav>i<aTL Ha (a, B), 493
TTepeMEHHBIMY KOOpAMHATHOM (a), 494
IJIOCKOCTH MHOJKECTBO
50 13.01.23 PCIICHNI HEPABEHCTB | HuBH IyaIbHBIE m 21,
KapTOYKU Ne 487
(a, B), 490
(a), 492
(a), 495
51 Cucremsbl 15.01.23 Cucremsl Nwmers npencraBnenue | Matematuuec m 22,
HEPaBEHCTB C HEPaBEHCTB C 0 peIICHUH Ne 497 (a,




JBYMs Iepe JOBYMSI CHCTEMbI HEPAaBEHCTB | KU IUKTAHT 0), 498
MepEMEHHBIMH. (a),
MEHHBIMU 499 (a)
1 2 3 5 6 7 8 10 11 12
52 17.01.23 YMmeTh u300paxathb IIpakTrueckas m. 22,
MHOXECTBO pabota No 500
o o
PCIICHUHN CUCTEMBI Ha . 501 (a’
KOODJIMHATHOM B), 501 (a),
MIJIOCKOCTH 502 (a),
505
53 Kontponbnas 19.01.23 VYpaBHeHuUs YMmeTs pemathb WNupuBunyansHoe IToBTOPUTH
pabota Ned HEpaBEHCTBA C IBYMSI | CUCTEMBI YpaBHEHHI, perienue m. 17-22
v MEPEMECHHBIMHU CUCTCMbI HCPABCHCTB U KOHTPOJBbHBIX
BHCHUS U v
PaBHe U UX PEIICHUS 3aJa4u 3aJaHAn
HCpaBCHCTEA C C TIOMOIIIBIO CUCTEM
ABYMSL 11EpE YpaBHEHHH C IBYMsI
MEHHLIMIA HepeMEHHBIMH
54| Apudp |Anamus 21.01.23 [TocnenoBa 3HATBIIOHATUS DpoHTAIBHBIN m. 24,
KOHTPOIIb IIOCJIEIOBATENBEHOCTH, /- | oripoc. Pabouas Ne 562
o
MeTH . TENBHOCTU o WieHa TeTpat 0 562,
HOU paboTHL.
qecKas i p TIOCIIeIOBATeNb (P-15) 565 (a, B,
ITocnenoBa 568
TeoMeT HOCTIL. o), (a),
TENBHOCTH 570, 572
pusec ‘YMeTb NCIoNIb30BaTh
Kast WHIEKCHBIE
nporpeccun 0003HaYeHH
(15q9)
55 Ompenenenne 24.01.23 ITocnienoBaTenbHOCTH #1- | 3HATH OMpeAeTICHUE: MaremaTnaeckui m. 25,
apupmeTniec ro wieHa apudmeTndecKas u TUKTaHT Ne 573
o
. MOCIICAOBATENBHOCTH. | 9HUCIIOBAs TIOCTIE o0
KO TIporpec
577, 580,

CHUH

582




1 3 5 6 7 8 10 11 12
56 dopmyna 26.01.23 Apudmernyeckas JIOBAaTENbHOCTh Texymuii. m. 25,
n-TO 4JieHa HpOrpeccusl. 0co00ro BHJIA.
apudmern dopmyna n-ro 4ieHa Pagouas terpazp Ne 584
) apudmeTHue Y M e T b perath (P-16) (a),
YeCcKOM VIIPAXKHEHUS U
porpeccun CKOM1 ITPOrpecCHH. 3aj]a4yM, B TOM YHCIIE 585 (a),
XapakTeprCTHUECKOE | IPAKTHYECKOTO 586, 588,
CBOU COIEpKaHUs, C
HEMNOCPEJICTBEHHBIM 599
CTBO apuMeTn NpUMeHeHHeM
57 28.01.23 4eCKOi mpor usyyaembix Gopmyn | CamocTosiTenbHas m. 25,
pabota
pecccuu Ne 590,
(15 mun): 592, 594,
C-18,Ne 2 (a, B), 3 600 (a),
(a,0),5 601
(a,6),7 (M)
58 dopmyna 31.01.23 Apudmernueckas 3HaTh ¥ IOHUMATh ®poHTaIbHbII Tpena |m. 26,
CYMMBEI 71 TIEPBBIX IpOrpeccusl. (dopmynsl n onpoc
YJICHOB MIEPBBIX WICHOB xep | Ne 604,
apumern Dopmyna #-ro dnena apuMeTHIECKOI 606, 607,
. apupmeTH MIPOT'PECCUH.
YEeCKOM . 621 (a)
MIpOrpeccun I&fggm lzp OrpeccHt. | yyers pemartpb
MYJT
59 09.02.23 YHPDKHCHHA 1 C .26
CYMMBI /1 IICPBBIX 3a]1a4M, B TOM YHCIIE p;gi) (iCaTOHTeHLHaH e
HIICHOB apHpMeTH TIPaKTUYIECKOrO Ne 608 (a,
yeckoif nporpeccny | CONCPKAHUS ¢ (15 mun): 0), 610,
HETNOCPEICTBCH 613, 619,
C-19, Ne 2 620
HBIM IIpUMeHeHUueM | (a, 0), 4 (a),
u3ydaeMsix popmyn |5 (a), 6 (M)
60 11.02.23 IIpakTrueckas 1. 26,
pabota. PaGouas
TeTpab Ne 615,
(P-17) 621 (6),




673 (a),

1 3 5 6 7 8 10 11 12
61 Kontponsnast 14.02.23 Apucdmerndeckas YMeTs pemartsb WnauBuayansHoe IToBTOPUTE
pabora Ne5 nporpeccusi. 3aJaHus Ha TIpHUMeE pelieHue . 24-26
. KOHTPOJIBHBIX
Apudmerndeckas @dopMyiia n-ro 4jaeHa |HEHUE CBOMCTB 3a(aHMil
nporpeccust apudmernyeckoit apudmeTnyeckoit
nporpeccuu. Gopmyna | mporpeccun
CYMMBI 71 ICPBBIX
YJICHOB
apudmerndeckoit
HpOrpeccun
62 Omnpenene 16.02.23 ITocnenoBaTeabHOCTD, |3HATH M TOHUMATh: ®DpoHTaTBHBII m. 27,
¢dopMyna n-To WIeHA |TeoMeTpUIecKast orpoc Ne 623
HHC ICOMETpH IIOCJICIOBATEIIFHOCTH. | IPOTPECCHS — 69 (a,
9eCKOl I'eomerpuaeckast YHCIIOBAsl TOCIEN0 ), 626,
porpeccusi.
g)porpeccml. porp BATENBHOCTD 628 (a, B),
opmyJia n-ro ®dopmyna n-ro wieHa |o0co0oro BHIA. 645
‘IeHa reoMerpu TeOMETPHIECKON v
. METb peraTh
63 4ECKOH 18.02.23 TpOrpeccui. S — MareMaTHyecKuii . 27,
nporpeccun XapakTepucTUYeCKOe SANAYIL. B ToM dicde | MHKTAHT
CBOMCTBO Aat, Ne 632,
TEOMETPHIECKON TPaKkTHHCCKOTO
Tporpeccu coJlepyKaHus C 633 (a),
HETIOCPEICTBEH 636. 637
HBIM TIPAMEHEHUEM
3 646
YIaeMBIX (OPMYIT
64 21.02.23 CamocrosTensHas m. 27,
pabota Ne 640
15 mun):
( ) 642, 658,
C-20, Ne 2

660 (a)




1 3 5 6 7 8 9 10 11 12
(a,6),3(a,B), 4
(6), 5 (a),
6 (M)
65 dopmyna 23.02.23 I'eomerpuuec 3HaTh ¥ IOHUMATh Texymmii. Beckoneu Tpenaxep |m. 28,
CYMMBI 7 IIEPBBIX (hopMyIIBl ®poHTaIbHBII 64
YJICHOB Kas Tiporpec 7 IICPBBIX YJICHOB OIIpoC HO ybrBato g)g 65% (a,
reoMeTpUH cnst. dopmyta n- | TEOMETPHYECKOM 1mas (ai 651
qeCKOi ro 4IeHa HpOrpeccuu. TeOMETPHH ),
IIPOrPECCHU reomerpuaec VYMeTs pemars geckas 659
KOii Tporpec YUPKHCHUA 1 HporpeccHs
3aJla4M, B TOM YHCIIE U cymMmma
66 25.02.23 cun. Popmyna MIPAKTHYECKOTO ITpakTuKym. €e WICHOB . 28,
CYMMBI 71 IEPBBIX | cosepikaHus ¢ Paboyas Terpap
1JICHOB HETOCPEACTBEHHBIM ( ' (a)
rE€OMETPHYIEC IPHMEHEHHEM ’
Koif Iporpec u3ydaeMbIX popmyn 654 (a),
- 660 (0),
661
67 28.02.23 CamocrosiTenpHas m. 28,
pabota
Ne 656,
(15 mun): 705 (a)
C-21,Ne1(a,0),2
(2,6),3 701 @,
(a, B),4(0), 5 710 (a)
(a), Ne 7 (AM)
68 Konrponbnas 01.03.23 I'eomerpuuec YMeTb NpUMEHATh WNupuBuayansHOe IToBTO
pabdota Ne6 (hopmyITBI pelieHue
I'eomerpraeckast Kast riporpec 7-TO WICHA ’ KOHTPOJIBHBIX puthb 27
Tporpeccus CHSL. CYMMBI 1 TIEPBBIX 3aaHniH m. 28—

dopmyna n-ro

YJIICHOB
FeOMeTpPI‘ICCKOfI




YJIeHa TeOMeT Iporpeccuu
pHYECKOH
nporpeccun. Dop
Myna
1 2 3 5 6 7 8 10 11 12
CYMMBI 71 TIEPBBIX | IIPH PEILICHUH
YJICHOB 3a1a4
reoMeTpuydec
KOl mporpec
cHun
69 | OnemeHTH |DIEeMEHTHI 03.03.23 [pumepst 3HaTh U IOHUMATh OpoHTaTBHBIC IMpesenrarnus | . 30,
KOMOH KOMOMHATOPUKH. KOMOWHATOPHBIX | KOMOMHATOpPHOE OIIPOCHI 1O
ITpumepsr 3aa4 IPaBHIIO KOHTPOJIBHBIM Ne 715,
HATOPUKHH | ¢\ 1GumaTop YMHOXKEHHUS, BOIIPOCAaM 718 (a),
Teopun (hopmynbl yrcna
BEPOSATHOCTEH | HBIX 3a74a4 MTEPEeCTAHOBOK 720,
(13 9) pasMelleHui, 722,
coueTaHuH 729 (a)
70 05.03.23 . 30,
Ne 724,
726,
728,
730 (a),
731
71 [TepecTanoBKH 07.03.23 [lepectaHoBkr | YMeTh pemiaTh Marematudeckuii m. 31,
YIpaXKHEHUS 1 JIUKTaHT
3a71a4d, B TOM YHCIIE 17\‘;(‘; 67 33,
MIPAKTHIECKOT0 73 9’
COZIepKaHUS C 6’
HEIIOCPENICTBEHHBIM 746,




MIpUMEHEHHEM 752 (a)
u3y4daeMbIx Gopmyi
72 1{09.03.23 IpakTudeckast m. 31,
6
pabota Ne 740
(a),
743, 747
(a, 6),
749,
751 (a)
1 3 5 6 7 8 10 11 12
73 Pasmenienus 11.03.23 Pasmenienus YMeTh perath ®DpoHTaTBHBII m. 32,
YIPaXHEHUS U 3a]1a4yH, |Ompoc
B TOM YHCIJIC Ne 755,
PAaKTHIECKOTO 757, 759,
COZICPKaHMUSI C
HETNOCPEJICTBEHHBIM 765 (a),
IPUMEHEHHEM 766 (a)
H3y4aeMbIX (GOpMYIT
74 14.03.23 MaremaTindeckuit m. 32,
IUKTAHT Ne 760
(a),
762 (a),
763, 766
75 Coueranus 16.03.23 Coueranus YwMerh pemath DpoHTANBHBIN m. 33,
VIIPaXHEHUS U 3aJa4H, | OIpoc
B TOM YHCIIE Ne 769,
MIPaKTUIECKOTO 771,772
COZEpKaHMUsI C (a), 783
HEMOCPENCTBEHHBIM
76 18.03.23 TIPHMCHCHACM IIpaxTuueckas m. 33,
u3ydaeMbIx popmyn pa6ota
Ne 776




(a),
778 (a,
0),
784 (a),
785 (a)
77 1 |21.03.23 WNHauBuayaibHbIe m. 33,
KapTOYKU
Ne 779
(a),
781, 784
78 HavanbsHbie 1 |23.03.23 Crnyyaiinble, 3HaTh ¥ IOHUMATh ®poHTaIbHBIE . 34,
CBEJICHUS U3 JIOCTOBEPHBIE, TEOpHH OIPOCHI TIO
TEOPHUH HEBO3MOXKHBIC BEPOSTHOCTEH. KOHTPOJIbHBIM No 788,
790 (a),
1 3 5 6 7 8 9 10 11 12
BEPOSTHOCTEH. COOBITHSL. YmMmeTs: BOIpPOCaM 792,
OtHocuTens Crarucru- — BBIYHUCIIATh 796 (a)
YecKoe M Kilac- BEPOATHOCTH;
79 Had qacrora 25.03.22 CHECKOC onpe- [IpaxTryeckast Cnoxenue [Ipezenranus | 1. 34,
CITy9afHOTO CITCHITE — HCIIOIB30BaTh 6
COOBITHS " (b opmyITBl pabora 1 YMHOKCHHIC Ne 793
' BEPOATHOCTH BEPOSTHOCTEH =179
KOMOWHATOPHKH
BepostHOCTH (mynKT 36) 795,
PaBHOBO3MOXK
797 (a, 6)
HBIX COOBITHI
80 04.04.23 NuanuBumyansHbIe m. 35,
KapTOYKU
Ne 799,
801, 803,
81 Konrponbnas 05.04.23 IIepectanoBkw, YMeTh pemats MNunuBunyansHoe IToBTOPHUTH
pabota Ne7 pa3menieHus, 3aJa4M, UCHONIb3yd | pelIeHUE m. 30-35




DNeMeHTBI COYeTaHus, b opMyIbl KOHTPOJIbHBIX
KOMOHHATO BEPOSITHOCTh KOMOWHATOPUKH U | 3aJaHH
PaBHOBO3MOXHBIX | TEOPHH
PHKH I TeOPHUH CoOBbITHI BEPOSITHOCTEH
BEPOSATHOCTEH
82 | TloBto |Amnamus 07.04.23 YucnoBbie YMeTh HaXOUTh OpoHTaTbHBII Ne 875 (a),
KOHTPOJIb BBIpaKECHUSI. 3HAYEHHSI YUCIIO OI1poc
peHue P A P " 6 P 878, 881
21 ) | noit paGors: pI/ICI)MeTI/I‘EeCKI/II/I BBbIX 1 OYKBEHHBIX (a). 852 (a
( I p : KBaJIpaTHBINA BBIPaXKECHUH; 5 ’884 ’
OBTOpPEHHUE. KOpEHb. ), (a),
Brraucnenus
Apudmernyeckas 887 (a)
U TeOMeTpUYecKast
83 09.04.23 IIPOrPECCHH. WnnuBuyanbHble Ne 888
KapTOYKH
1 2 3 5 6 7 8 10 11 12
Crenens ¢ 892 (a,B),
HaTypajbHbIM U 204
OTpULIATEND (@)
HBIM I10Ka3aTe
JISIMU
84 [ToBTOpEHUeE. 11.04.23 [eiictBus ¢ YwMersb: Matematuueckuit Ne 902
ToxnecrBen MHOTrO4YJICHaAMH, OUKTAHT 6
) POGHBIMH — BVI:IHOJIHﬂTL (a, 0, B),
HbIe Ipeodpa a JeicTBUA ¢
LIHOHAJIbHBI
P MHOTOWIEHaMH, 903 (a),
3OBAHIA MU BbIpa)KEHUU IpOOHBIMH 905 (a,
paLoHaIbHBIMU B)
b
SIMH 1 BEIPAXKE BBIPAKEHUSMU;
906 (a, 6
HHUSIMU, OJepiKa _ >
? IIPUMCHSATH B)’ 907
MMM KBapaT opmyiter (a, 0, B),
COKpAILIEHHOTO 908
HBIC KOPpHH. YMHOXCHUS, (a, T, I/I)
DopmyIbl




85 13.04.23 COKpAIIEHHOTO — yIpolaTth WNHauBuayansHbie Ne 909
YMHOXEHUS BBIPAXKCHMUS, KapTOUKU (a),
coziepKarme
KBaJIpaTHbIC KOPHU; 910 (a),
— pacKiabIBaTh L1 (a,
MHOTOWICH Ha 6),
MHOKUTEITH 912 (a,
Pa3INIHBIMU B),
criocobamu
913 (a, 0)
86 15.04.23 CamocrosiTenbpHast Ne 914
pabota (a, B),
(15 mun) 917(a,B),
919
1 3 5 6 7 8 10 11 12
87 [ToBTOpEHUeE. 18.04.23 VYpaBHeHus ¢ Ymers pemathb ®poHTaIbHBII Ne 925
YpaBHEeHUS OJIHOM YpaBHEHUS C OOHON orpoc (a, B),
U CUCTEMBI TIEpEeMEHHON U TIepeMEHHON 1 927, 929,
YpaBHEHHUI CUCTEMBI CHCTEMBI YPaBHEHHH
ypaBHEHHH C C IBYMS ITepeMeH 931 (a, 6)
IBYMS HBIMH; 3a]1a91
88 20.04.23 I1EPEMEHHBIMH. C MOMOIIIBIO NunuBuayansHbie Ne 933
Apudmerndeckas |cocTaBIeHUs KapTO4KH (a, B),
U TeOMEeTpHYEC YpaBHEHUS HIIH ?34)
89 22.04.23 CHCTEMBI YPaBHEHHUH C | [[paxriueckas 3, B);
Kas mporpec JIBYMSI ICPEMEHHBIMA | naGoTa 936,
cum 940 (a—
90 25.04.23 Texymuit B),
942, 944,
91 27.04.23 Marematunueckuit
TUKTAHT 947, 948,
92 29.04.23 CamocrosrenbHas 2)5 1@,

pabota




952 (a),

953 (a, 1,
a, %K),

956 (a,0),
957 (a,6),

93

IToBTOpEHMUE.

02.05.23

HepasencrBa
U CUCTEMBI

YMmeTs pemathb
HEpaBEHCTBA U CUC

®poHTANTBHBIN
orpoc

Tpena

XxKep

Ne 1001
(a_r)>

10

11

12

94

95

Hepasencrsa

04.05.23

06.05.23

HCPABCHCTB
C OJTHOM
IIEPEMEHHOII.

O6mnacTb orpe
JIeIeHHs BbIpa
KEHHsI

TCMBI HepaBeHCTB
C OJTHOM TepeMeHHON

1002
(a_B)>
1003 (a),
1004 (a,
B), 1005
(a, B)

NunuBuayansHbie
KapTOYKH

Ne 1007
(a, B),
1008 (a),
1009 (a,
B), 1010
(6)

CamocTrogrenbHast
pabota

(15 mun)

Ne 1011
(a_r)a
1012 (a,
0), 1014
(a, B),
1016 (a,
B, 11),
1017 (a)

96

[ToBTOpEHMe.
DOyHKIUN

10.05.23

DyHKIHS.
I'padux

YMeTh:

— cTpouTh rpaduku

Marematnyeckui
IUKTAHT

PaGora na
WHTEPAKTUB

Ne 1018,
1021 (a—




GyHKIUH. GbyHKIW; HOI1 mocke |B), 1023,
CpoiicTBa 1024 (a,
— HCCIIEIOBATh 6). 1025
Pynicuin GyHKIHIO HA )
97 12.05.23 MOHOTORHOCTD; ITpakTHYecKas Ne 1028
— HaXOIUTh pabora
0 (a, 0, n),
POMEXKYTKHU
3HAKOIOCTOSIHCTBA; 1030 (a),
1032
JICTICHUS 1 00JIaCTh
1 3 5 6 7 8 10 11 12
3HAYCHUH 1034 (a)
byHKIIUHN
98 14.05.23 WHauBuyans Ne 1029
(a, B),
HbIC KapTOYKH 1034 (6),
1035 (a, B),
1027
99— Urorosas 16.05.23 YmMersb pemathb NuauBuyans IToBTOPUTE
100 KOHTPOJIb 3a/laHus 110 W3YYCHHBIN
U3YYCHHOMY HOC pelieHne Marepual
Has paboTa MaTepuany KOHTPOMbHBIX
3aaHui
101 Ananus 18.05.23 YmMmersb pemathb ®poHTaIbHBII IToBTOPUTH M
KOHTPOJIbHO# 3aaHus 110 ompoc CHCTEMATU3HPOBATh
paboThl H3YYCHHOMY W3Y4CHHBIN
Marepuany Mmarepuan
102 [ToBTOpeHue Texymmii
P 20.05.23 o Ne 1031
(ai 65 B)’
1020,

1033













INosicuuTenbHag 3anucka 10 kiaace
2022-2023yu4.ron.

[Iporpamma peanusyercs B IpO(QHUIBHOM COIMAIBHO-TYMaHUTAPHOM Kjlacce Ha 6a30BOM
ypoBHe.IIporpaMma cocraBiieHa Ha OCHOBE CJIEIYIOIIUX MaTepUalOB:

COopHUK HOpPMaTHBHBIX JOKYMEHTOB. MaremaTnka. denepanbHbIi KOMIIOHEHT
rocyfgapctBeHHoro cranjapra. denepanbHblii 0a3WCHBIM Y4YeOHBIM IUIAaH U
pUMepHble ydyeOHble IiaHbl. [lpumepHble mporpammel 1Mo MaremaTHke. M.
«dpodar, 2020 r.
[Iporpamma oOmeo6pa3zoBarenbubix yupexaenunii [EOMETPUSA 10-11 knaccsl.
Cocrasutenb: T.A. Bypmuctposa. Mocksa «IIpocsemenue», 2021 ro.

Pa6oune nporpammsl no reomerpun: 7-11 xmaccsr / Coct. H. ®. I'aBpuiioBa. —
M.: BAKO, 2019 ron.

[IpencraBienHas mporpamMma BBITIOJIHSET IB€ OCHOBHbBIE (DYHKIIUU.
HNudopmanrionHo-MeToindecKas byHKIMS MTO3BOJISIET BCEM y4acTHHUKaM
00pa30BaTEeIbHOTO Tpollecca MOJMYYUTh TMPEACTAaBIEHUE O MeNsAX, COJep)KaHuu, oOuen

cTpaTerud OOyYeHWs, BOCIHMTAaHHUS W pa3BUTHsA ydammxcs 10 kimacca cpeacTBaMu NaHHOTO
y4eOHOTO MpeaMeTa.

OpraHu3alnvOHHO-TUIAHUPYIOIAass  (QYHKIHS TpPEAyCMAaTPHBACT BBIJACICHHE OTAroB
o0Oy4eHHsl, CTPYKTypHpOBaHHE y4eOHOTO Marepuaia, OIpEIesieHHEe €ro KOJIMYECTBEHHBIX M

KAueCTBEHHBIX XapaKTEpUCTUK Ha KaXKIOM M3 JTAloOB, B TOM YHCJIE IJS COJEPKATEIHHOTO
HaIMOJIHEHUS IPOMEXKYTOUYHON aTTECTALUU yYaIllUXCsl.
O0mas xapakTepucTUKa y4eOHOro npeamera

I'eomeTpus — oMH U3 BaXKHEUITNX KOMIOHEHTOB MaTeMaTUYeCKOro 00pa3oBaHus, OHA
HeoOxoIuMa 1Sl IPUOOPETEHHSI KOHKPETHBIX 3HaHUHM O MPOCTPAHCTBE U MPAKTUYECKU
3HAYUMBIX YMEHUH, GOPMUPOBAHUS SA3bIKA ONMHUCAHUS OOBEKTOB OKPYXKAIOLIETO MUPA, Pa3BUTHS
MIPOCTPAHCTBEHHOTO BOOOPAKEHUSI M UHTYULIUU, MATEMAaTUUECKON KYJIbTYpPhl U SCTETHUECKOTO
BOCIUTaHU ydaniuxcs. M3yueHne reoMeTpry BHOCUT BKIIAJl B Pa3BUTHE JIOTHYECKOTO
MBIILIEHHUS ¥ (popMHUpOBaHHE MOHATHS 10KA3aTEIbCTBA.

N3yuenue npeamera B crapiieil mkosie Ha 6a30BOM ypOBHE HANPABIICHO Ha JOCTUKECHUE
cnedyrwux yenei:

* (opMupoBaHue npencTaBICHUNM 00 UACIX U METOJIaX T€OMETPUH; O TCOMETPUHU KaK
YHUBEPCAIbHOM SI3bIKE€ HaYKH, CPEJCTBE MOJIETMPOBAHUS SIBJICHUN U MTPOLIECCOB;

*  pPa3BUTHUE JIOTHYECKOTO MBIIUICHHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHHsI, MATEeMAaTH-

YECKOTO MBIIUICHHUS] U UHTYUIIUU, TBOPUYECKUX CIIOCOOHOCTEH, HEOOXOIUMBIX IS

MPOJIOJKEHHST 00pa3oBaHMs M S CaMOCTOSITENILHON JESTeNbHOCTH B 00JIacTH
MaTeMaTHKH U €€ MPHIOKEHUN B Oyayliei npodeccuoHanbHON AeITeIbHOCTH,

* Bocnurtanue KynbTypbhl JHMYHOCTH, OTHOIIEHHWE K TE€OMETPUM KaK K YacTu
o0I1e4enoBeuecKoi KynbTyphl, TOHUMaHUE 3HAUUMOCTH T€OMETPHUH JIsi HAy4HO-
TEXHUYECKOTO MpoTrpecca.

Ocobennocmu u3yuernus ceomempuu 6 cmapuiux Kiaccax



Hens wuzyuenus kypca reomerpuum B 10-11 kimaccax - cuCTeMaTHYECKOE H3yYCHHUE
CBOMCTB F€OMETPUUYECKHX TEJI B MPOCTPAHCTBE, Pa3BUTHE MPOCTPAHCTBEHHBIX IMPEICTaBICHUN
yUalIuXxcsi, 0CBOEHUE CIIOCOO0B BHIYUCIICHUS MTPAKTUYECKU BaXKHBIX TEOMETPUUYECKUX BEJIUYUH U
JaybHEeIIee pa3BUTUE JOTHYECKOTO MBIIILICHUS YYaIUXCSl.

Kypcy mnpucymm cucreMaTU3upyromuidi u 0000MIAIONUN  XapakTep H3JI0KCHHH,
HaIpaBJIEHHOCTh HAa 3aKPEIUICHHE W PAa3BUTHE YMEHH M HABBIKOB, MOJYYEHHBIX B HEMOJHOU
cpenHeil mkoine. [Ipu mokasarenbCcTBE TEOPEM U PELIEHUH 3a7ady aKTUBHO HCHOJIb3YIOTCS
W3YYCHHBIE B Kypce TIUIAHUMETPHH CBOWCTBA TI'E€OMETPUYECKHX (UTYpP, MPUMCHSIIOTCS
reOMEeTPHYECKHEe MPeoOpa3oBaHUs, BEKTOPHI M KOOPIUHATHL. BBICOKHIT ypoBEHb aOCTPaKTHOCTH
M3y4aeMoro MaTepuaia, JOru4eckas CTPOrOCTb CUCTEMATHUYECKOIO M3JIOKEHUSI COCTUHSIOTCS C
MPUBJICYCHUEM HATIISIHOCTH Ha BCEX ATamnax y4eOHOro mpolecca U MOCTOSIHHBIM OOpallleHUeM K
OTIBITY Yy4alIUXCs. YMEHHsS Hu300pakaTh BaXKHEUINHWE TEOMETPHUYECKHE Teja, BBIUUCIATH X
00BEMBI U TUIOIAN TIOBEPXHOCTH UMEIOT OOJIBIITYIO TPAKTUYECKYIO 3HAUUMOCTb.

Mecto npeamMera B (])e)]epa.ﬂb}wM 0a3HMCHOM y‘leﬁHOM IJIaHe

TumnoBas rocygapcTBeHHas mporpamMma 1o marematuke B 10 kiacce paccumtaHa Ha S
4acoB B Henento, 175 yacoB B roja. B cootBerctBum ¢ yueOHbIM mmaHoM MKOY «COIIl Ne7 B
10 xmacce BbIZIENEHO S yacoB B Heenmo, 170 gacoB B rof (3 yaca B Henemo — anredpa U Havdaia
aHanu3a, 2 4Yaca B HeAem — reomerpus). Takum oOpa3oM, Ha TPENOJIaBaHHE T€OMETPUHN
oTtBenieHo Bcero 70 yacos.

YMK Bkiwuaer B cedd:

OCHOBHO# YYEOHHK:
I'eometpus. Yueonnk aiis 10-11 kmaccos obmeoopazoBatenbHbix opranmzaiuid. /J1.C.
AtanacsH, B. @. byry3os, C.b. Kagomie u ap. / «IIpocsemienue». Mocksa. 2019 r.

Memoouueckue nocobus 03 yyumens.

1. COopHUK HOpPMATUBHBIX TOKyMEHTOB. MaTteMaruka. denepanbHbIii KOMIIOHECHT
rocynapcTBeHHOro crangapra. denepanbHblil 0a3UCHBIN YUeOHBIH MJ1aH U IPUMEPHBIE
ydeOHbIe Tutanbl. [IpumepHsbie mporpammel o Matematuke. M. «Jlpoday, 2019r.

2. Ilporpammbr o6meoOpa3oBarenbubix  yupexaenunii [EOMETPUA  10-11  kmaccel.

CocraBurenb: T.A. bypmuctpoBa. Mocksa «IIpocsemienue», 2019 rox;
3. PabGoume mporpammer mo reomerpum: 7-11 xmaccet / Coct. H. ®. I'aBpmioBa. —
M.:BAKO, 2021r



Tpeﬁonam/m K YPOBHIO MMOATOTOBKH YYalllUXCH

B pesynomame usyuenus mamemamuku 6 cmapuieil wiKosie y4eHUK 001)4ceH
3HAMb/NOHUMANb:

3HaYCHWE MaTeMaTU4YeCKOM HayKd Ui pelIeHHUs 3ajad, BO3HUKAIONIMX B TEOPUU U

MPAaKTUKE; [IUPOTY M OrPAaHUYEHHOCTh IPHUMEHEHHS MaTeMaTUYeCKUX METOI0B K

aHaJIM3Y U UCCIIEA0BAHUIO MTPOLIECCOB U SIBIICHUM B PUPOJIE U OOIIECTBE;

3HaYeHWE TIPAaKTUKA ¥ BONPOCOB, BO3HMKAIONIMX B CAMOW MaTeMaTUKe, JUIs

(hopMUPOBAHHS U PA3BUTHUS MATEMATHIECKON HAYKH;

BO3MOKHOCTH T€OMETPHUYECKOTO S3bIKa KaK CpENCTBA ONHMCAHUS CBOWCTB peaTbHBIX

MPEIMETOB M UX B3aMMHOTO PACIIOJIOKEHUS;

YHHUBEPCAIBHBIA XapakTep 3aKOHOB JIOTUKM MaTEMaTHYECKUX pacCyKJIEHHH, WX

MPUMEHUMOCTh B PAa3JINYHBIX 00JIACTSAX YEIOBEUECKOM JIEATEIbHOCTH;

paznmuurie TpeOOBaHMU, TPEABIBISIEMBIX K JOKa3aTelbcTBAM B  MaTeMaTHKe,

€CTECTBEHHBIX, COITUATbHO-I)KOHOMHUYECKUX M TYMaHUTAPHBIX HAyKax, Ha TIPAKTHKE;

POJIb aKCHOMATHKH B MaTEMaTHUKE; BO3MOKHOCTh MOCTPOCHHSI MAaTEeMAaTUIECKUX TEOPUI

Ha aKCHOMAaTH4eCKOW OCHOBE; 3HaY€HHE aKCUOMAaTHUKH Ui APYrux obiacTedl 3HaHUS U

TUTSL IPAaKTUKH;

B pesynomame uzyuenusn Kypca zeomempuu yuawjuecs 10 knacca 00nxicrot

ymembo:

MIOHUMAaTh, YTO TE€OMETPHUYECKHE (OPMBI SBIAIOTCS HACATU3HMPOBAHHBIMU 00Opa3amu

peanbHbIX OOBEKTOB; HAYYUTHCA MCIOJIb30BATH I'€OMETPUUECKUN SA3BIK IS ONMHMCAHMS

IIPEIMETOB OKPYXKAIOLIEr0 MHpA; MOJY4YUTh IPEICTABIEHUE O HEKOTOPBIX OO0NACTIX

IIPUMEHEHMsI TEOMETPHH B ObITY, HayKe, TEXHUKE, HCKYCCTBE;

COOTHOCHTh IUIOCKME TE€OMETpHUYECKHEe (UIypbl M TpeXMEpHble OOBEKTBI C UX

ONMCAHUSMM, 4YepTexkaMH, U300pAKEHHUSIMM; pa3indyaTh W aHAJIU3UPOBATh B3aMMHOE

pacrosioxxenue Guryp;

n300pakaTh reoMeTpudeckue (GUrypsl U Teja, BBINOIHATh YEPTEX M0 YCIOBUIO 3a/1a4H;

[IOHUMATh CTEPEOMETPUUYECKHE YEPTEKU;

pelaTh TeOMETPUYECKHE 3a/1aul, ONUPAsICh HA U3YYEHHbIE CBOMCTBA IJIAHUMETPUUECKUX

U CTEPEOMETPUUYECKUX (UTYp U OTHOLIEHUH MEX]y HUMH, IPUMEHS areOpandeckuil u

TPUTOHOMETPUUYECKHI anmnapar;

IIPOBOJIUTH JIOKa3aTeIbHbIE PACcCyXJACHUS IPU pelIeHUM 3a/ad, JA0Ka3blBaTb OCHOBHBIE

TEOPEMBI Kypca;

BBIUUCIIATh JIMHEHHbBIE 3JIEMEHTHI U YTJIbl B IPOCTPAHCTBEHHBIX KOH(DUTYpaUsaX, 00bEMBI

U IUIOLIA/IM TIOBEPXHOCTEH MPOCTPAHCTBEHHBIX TN U MX NMPOCTEHIINX KOMOMHAIIMIA;

IPUMEHATh KOOPJAMHATHO-BEKTOPHBINA METOJ ISl BBIYMCICHHUS OTHOLIEHHH, PAcCTOSHUM

U YIJIOB;

aHaJM3UpOBaTh B MPOCTEHIINMX Clydasx B3aUMHOE pACHOJOXKEHHE OOBEKTOB B

MIPOCTPAHCTBE;

CTPOMTH CEUEHHsI MHOTOTPAaHHUKOB U M300paXkaTh CEUEHMsI TEJ BpaLLICHHS.
Hcnonvzoeamsb npuodpemennvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAMeTbHOCIU U
NOBCEOHEEHOIL HCUZHU OJIA:

UCCIIeIOBaHUS (MOJICIMPOBAHUS) HECIOXKHBIX MPAKTUYECKHX CHTyallud Ha OCHOBE

U3yYeHHBIX (POPMYI U CBOMCTB uryp;



BBIYHCIICHUS JUIMH, IUIOMIaJed M OOBEMOB pEATbHBIX OOBEKTOB TMIPH PEIICHUU
MPAaKTUYCCKUX 3aa4, UCIIOJIb3Ys IMPU HGO6XOI[I/IMOCTI/I CIIPAaBOYHUKHU U BBIYHUCIUTCIBbHBIC
YCTPOMCTBA.

Conepxxanue y4eOHOro MaTepuaja

1. Beeoenue (5u)
OcCHOBHBIE TIOHATHS CTEPEOMETPUU. AKCHOMBI CTEPEOMETPHUH U X CBA3b C aKCHOMaMHU
IJIAHUMETPHUH.
OcHoBHas 11716 — CHOPMHUPOBATH MIPEACTABICHUS YIAIINXCSI 00 OCHOBHBIX MOHITHSX U
aKCHOMaxX CTEPEOMETPHH.

2. Iapannenvnocms npamulx u naockocmeit (20u)
[TapamtensHble npsiMble B pocTpaHcTBe. 1Ipu3Hak napamiensHOCTH npsaMbIX. [IpusHak
MapajuIeIbHOCTH IPSIMOU U IIIOCKOCTH. [Ipr3Hak napamnenbHOCTH miockocTed. CBolcTBa
MapajuieIbHOCTH TUIOCKocTel. M300paskeHre MpoCTpaHCTBEHHBIX (UTYP Ha TUIOCKOCTH U €r0
CBOWCTBA.
OcHoBHas 11e7b — JaTh Y4al[UMCSl CUICTEMAaTUYECKUE 3HAHUS O apauIeIbHOCTU MPSIMBIX U
IJTOCKOCTEMN B MPOCTPAHCTBE.

3. Ilepnenouxynapuocmo npamelx u niockocmeii (20u)
[lepnienukynspHbie MpsMbIE B ITpocTpaHcTBe. [Ipr3Hak neprneHuKyaspHOCTH IPSIMON U
m1ockocTy. CBOMCTBA MEPIEHANKYIISIPHOCTH MPSIMOM U TNIOCKOCTH. [leprieHauKysip u
HaKJIOHHas K mIockocTu. Teopema o Tpex neprneHaukyaspax. [IpusHak nepneHukyaspHOCTH
miockocTel. PaccrosiHue Mexay CKpeluBalomuMucs npsmMbIMy. [IpruMenenue opToronaabHOro
MIPOEKTUPOBAHUS B TEXHUUECKOM YEPUCHUU.
OcHoBHasl IeNb — JaTh YYalIUMCSl CUCTEMAaTUYECKUE CBEICHHUS O MEePIEHANKYISIPHOCTH MPSMBIX
U TUIOCKOCTEH B MMPOCTPAHCTBE.

4. Mmuocozpannuxu (134)
[Ipu3Mma u ee sMeMeHTHI, IpsiMasi U HaKJIOHHAsI IpU3Ma, MpaBuiibHas npuzma. dopmyibl
TUIOLIA/IA TOBEPXHOCTHU MPSIMOM M HaKIIOHHOU pu3Mbl. [lupaMua u ee s1eMeHTsl, IJIonaau
OOKOBOI MOBEPXHOCTH U TMOJIHOM MOBEPXHOCTU MUpaMuibl. [IpaBuibHas nupaMuia u ee
aneMeHThl. Teopema o rionaan 60KOBOI MOBEPXHOCTH MPaBUIbHON MUPaMUIbl. Y CeUeHHAs
MMpaMKia U €€ AIEMEHTHI, IPaBUJIbHAS yCeUeHHas MupaMua u ee anodemsl. Teopema o rpaHsx
yCeueHHOU nupamuibl; popmysia mioaan O0KOBOM MOBEPXHOCTU YCEUCHHONW TUPAMU/IBIL.

5. Bexmopul 6 npocmpancmee (74)
Bekropsl B mpocTpaHcTBe. JleiicTBUs Ha BeKTOpaMH B IpocTpaHcTBe. Pa3nokeHne BekTopa 1o
TpeM HEKOMIIJIaHAPHBIM BEKTOpaM. Y paBHEHHUE IJIOCKOCTH.
OcHoBHas 11e71b — 0000IUTh U CUCTEMAaTU3UPOBATh MPEACTABICHUS YUAIIUXCS O BEKTOpax U
JIEKapTOBBIX KOOPAWHATAX; BBECTU MOHATHE YIJIOB MEXKIY CKPEIIMBAIOIIMMHUCS TPSIMBIMH,
NPSIMOH U TIOCKOCTBIO, IByMSI TNIOCKOCTSIMHU.

6. Iloemopenue Kypca ceomempuu 3a 10 knacc (3u)



7. Pezepe (2u)

TemaTnyeckoe nnaHuposaHue no reometpmm 10 Knacc 2022-2023 yy.rog,

(FfeomeTpus 10-11kn./1.C.ATaHacaH 70u4)

Ne Tema ypoKa KONy [aTa nposega.
1 Yron mexay KacatenbHOW 1 XopAoi 1 03.09.22
2 JBe TeopemMbl 06 0Tpe3Kax, CBA3aHHbIX C OKPYIKHOCTbIO 1 07.09.22
3 Yrnbl ¢ BEpLUMHAMM BHYTPU U BHE Kpyra. 1 10.09.22
4 BnNWCaHHbIN M ONMCAHHbBIA YeTblPeXyronbHUK 1 14.09.22
5 Teopema o meanaHe 1 buccekTpuce 1 17.09.22
6 dopmyna naouwaam TpeyroabHUKa 1 24.09.22
7 3apaya dinepa 1 28.09.22
8 Teopema MeHenas 1 28.09.22
9 Teopema Yesbl 1 01.10.22
10 3nnunc 1 03.10.22
11 Mnepbona 1 0810.22
12 Mapabona 1 12.10
13 KoHTponbHan pabota N2l no Teme « 1 13.10
14 MpeameT ctepeoMeTpun. AKCMOMbI CTEPEOMETPUM. 1 18.10
15 HeKoTopble cneactBna M aKCMOMbI CTEPEOMETPUM U KX | 1 20.10
CBOWMCTBA.
16 PeweHune 33434 Ha NPUMEHEHME aKCMOM cTepeomeTpumn | 1 22.10
W UX cneacTesuni
17 MapannenbHble NpsAMble B NPOCTPAHCTBE 1 26.10
18 MapannenbHOCTb TPEX NPAMbIX 1 28.10
19 MapannenbHOCTb NPAMOWN U NNOCKOCTU 2 10,11
20 CKpeluBatowpecs npsamble 16.11
21 Yribl C COHANPaBAEHHbIMU CTOPOHAMMU. Yron 1 18.11
MeXAay MNPAMbIMU.
22 PelweHure 33434 Ha yron mexay ABYMA NPSAMbIMMU. 1 23.11
23 PeweHne 3agay Ha napannenbHocTb npamor wu |1 25.11
NIOCKOCTM.




24 KoHTponbHaa pa6borta Nel no Teme «MapannenbHocts | 1 30.11
NPAMbIX, NPSMOM 1 NIOCKOCTY.

25 MapannenbHble NNOCKOCTU. 1 02.12

26 CBolicTBa Napasi/ie/ibHbIX NA0CKOCTEM 1 07.12

27 TeTpasap 1 09.12

28 Mapannenenunep, 1 14.12

29 3afa4m Ha NOCTPOEHME CeYeHnM 1 16.12

30 KoHTponbHas pabota No2 no Tteme «[lapannenbHoctsb | 1 21.12
NPAMbIX, NPSMOM 1 NIOCKOCTH.

31 MepneHaMKyNspHbIE NPAMble B NPOCTPAHCTBE 1 23.12

32 MNepneHaMKyNspHbIE NPAMbIE, 1 24.12
nepneHauKyNAapHbIe K NIOCKOCTY.

33 Mpu3HaK NnepneHauKyIapPHOCTU NPAMOM U NNIOCKOCTY. 1 29.12

34 Teopema o NpAMON, NepneHANKYNAPHON K NAOCKOCTH 1 11.01.23

35 PeweHne 3agay Ha nepneHAMKYAAPHOCTb npamoin u | 1 14.01.23
NNOCKOCTU.

36 PaccTosiHMe OT TOUKM A0 NAOCKOCTH. 1 18.01.23

37 Teopema o Tpex nepneHAnKynsapax 1 20.01.23

38 Yron mexay npamon 1 NJ0CKOCTbIO 1 25.01.23

39 Yron mexay npamoi 1 nA0CKOCTbtO 1 27.01.23

40 PeweHre 3agay Ha npuMeHeHMe Teopembl O Tpex |1 28.01.23
nepneHAuKynapax

41 JByrpaHHbIN yron 1 01.02

42 MpW3HaK NnepneHANKYAAPHOCTU ABYX NNOCKOCTEN. 1 04.02

43 PelweHne 3aaa4 Ha ABYrpaHHbIA Yron 1 07.02

44 MpsamoyronbHbIN Napannenenunes, 1 08.02

45 PeweHue 33434 Ha NPAMOYroNbHbIM Napannenenunes, 1 18.02.23

46 PeweHne 3agay Ha nNepneHAMKyNApHOCTb npsmor m | 1 24.02
NNOCKOCTH.

47 KoHTponbHasa pabota Ne3 no teme «lMepneHanKynapHocTb | 1 25.02
NPAMORN N NJAOCKOCTU»

48 MoHATME MHOrorpaHHuKa. Mpusma. 1 01.03.23

49 Mpu3ama. MNnowaab NOBEPXHOCTU NPU3MBbI. 1 04.03

50 PeweHne 33434 Ha BblYMCNEHME MNIOLWALN NOBEPXHOCTU | 2 09.03
npU3Mbl.

51 Mupamnga 1 12.03

52 MpaBunbHaa nMpamuaa. 1 15.03

53 YceueHHas nMpamunaa. 1 18.03

54 PeweHue 3aga4 no teme «Mupammga» 2 22.03.23

55 CMMMETpMA B NPOCTPAHCTBE. 1 25.03.23

56 MoHATME NPaBWABHOTO  MHOrOrpPaHHWKa. JnemeHTbl | 1 01.04.23

CUMMMETPUN NPaBUbHOTO MHOIorpaHHMKa.




57 PeweHue 3aga4 no teme «MHOrOorpaHHUKM» 1 05.04.23
58 KoHTponbHas paboTta Ne4 no teme « MHOrorpaHHUKN» 1 12.04.23
59 MoBTOpeHne. AKCMOMbI CTEPEOMETPUMN N NX CBONCTBA. 1 15.04.23
60 MosTopeHue. MapannenbHOCTb NPAMOM U NIOCKOCTU. 1 19.04.23
61 MosTopeHue. MapannenbHOCTb NPAMON U NAOCKOCTH. 1 22.04.23
62 MosTopeHue. NepneHANKYNSPHOCTb NPSAMOM M NAOCKOCTH. | 1 26.04.23
63 MoBTOpeHME. Yron mexay npsamor U NA0OCKOCTbIO 1 04.05.23
64 MNosTopeHue. Mpuama. MNnowanb NOBEPXHOCTU MPU3MbI. 1 11.05.23
65 MNosTopeHue. MNupammaa. 1 17.05.23
66 NTorosas KOHTpoNbHas paboTa 1 19.05.23
67-70 | O606LEeHNE M CUCTEMATU3ALMA N3YYEHHOTO. 1 24.05,26,27/22

MMOACHUTEJIBHAS 3AIIUCKA k paboueii nporpamme no ajareope B 10 kiacce

PabGouasi nporpamma no ajredope cocraB/ieHa HA OCHOBe:

. ®denepanbHOTO 3aK0HA OT 29.12.20121. Ne 273- @3 « O6 obpazoBanuu B Poccuiickoit
®denepanun» ( Bectauk O6pazoBanus - Ne5-6, pepans 2013 1)

. [Tpuka3z Muno6puayku Pocuu ot 19.12.2012 Ne 1067 « O6 yrBepx)aeHuu (deaepaibHbIX
nepeyHeil yueOHMKOB, pEKOMEHI0BaHHBIX K UCIOIb30BAHUIO B 00pa30BaTeIbHOM IpoLiecce B
00pa30BaTeIbHBIX YUPESKICHUAX PEANTU3YIOUINX 00pa3oBaTeIbHbIe IPOTPaMMBbl 00IIETO
00pa30BaHMs U UMEIOUINX

rOCyIapCTBEHHYIO akkpenuTanuto, Ha 2013-14 yueOnsiii roa ( BectHuk oOpazoanus Ne 3-4,
¢deBpans 2013 1)

. [Tpuka3z MunoOpazoBanus 1 Hayku Poccutickoit @enepamuu ot 17.12.2010 Ne1897 «O06
YTBEpKIACHUH (PesiepaibHOTO rocyIapcTBEHHOIO 00pa30BaTeIbHOIO CTaHAapTa O CHOBHOTO
o01ero 00pa3oBaHU

. [IporpamMmbl 00pa3oBaTeNbHBIX YupeKaeHH. Anredpa u Hadana aHanuza 10-11
knaccsl.IIpoceemenue, 2009-2010 r. CocraBurens:T.A.bypmucrposa,

Jlannast pabodas mporpaMma cocTaBlieHa JIJIsl U3y4eHHsI anreOpbl 1Mo y4eOHUKY «Anredpa u
Havajia Matematuieckoro ananusa 10-11 kmaces». [Tog pen.A.H.Koamoroposa. / M.
[Ipocsemenue, 2019. [Iporpamma paccuutana Ha 105 4., 3 yaca B Hezento (6a30BbIi YPOBEHB)

7 4acoB OTBEICHO JJIs POBEICHUSI KOHTPOJIBHBIX PaOOT.
,Conepxanue o0pazoBaHUsl, MPEICTABICHHOE B OCHOBHOM IIKOJE, Pa3BUBAETCS B CIEAYIOIINX
HamnpaBlIEeHUIX:
ecHCTEMaTH3aIMs CBEACHUI O dYuciax; (OpMUpPOBaHWE MPEACTABICHUI O paCIIMpPEHHH
YHCIIOBBIX MHOXECTB OT HATypalbHBIX JI0 KOMIUIEKCHBIX KaK CIIOCOO€ MOCTPOEHHUsI HOBOTO
MaTeMaTUYeCKOTo afmapara Jjs pelieHus 3a1a4 OKPYKaroIlero MUpa U BHYTPEHHHX 3a71a4
MaTeMaTHUKH; COBEPIICHCTBOBAHUE TEXHUKU BBHIYHCIICHHIA,
epa3BUTHE U COBEPIICHCTBOBAHWE TEXHHUKH anreOpanyecKux mpeoOpa3zoBaHUA, perIeHHs
ypaBHEHUM, HEPABEHCTB, CUCTEM,;
ecUCTEMAaTH3alsl W pACHIUpEHHUE CBEACHUU O (QYHKIHUAX, COBEPIICHCTBOBAHUE




rpadMUecKuX YMEHUI; 3HAKOMCTBO C OCHOBHBIMH HJESIMH M METOAAMHU MaTeMaTHUECKOTO
aHanm3a B 00beMe, TO3BOJIIOUIEM HCCIIEAOBATh SIEMEHTApHbIE (YHKIMM W pelarhb
MIPOCTEHIIINE

epa3BUTHUE MPEIACTABICHUNA O BEPOSTHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTAX B
OKpYKaroLeM MHUpE;

¢ COBEpILIEHCTBOBAHNE MAaTeMaTHYECKOTO PA3BUTHUS 1O YPOBHS, IO3BOJIAIOIIEIO CBOOOIHO
MPUMEHATh U3yYEHHbIE (AKThI U METOJbl IPU PEIIEHUU 3ajad U3 Pa3IM4yHbIX pa3/eiioB
Kypca, a TAaK)Ke UCIO0JIb30BATh X B HECTAHJAPTHBIX CUTYALMIX;

e popMHUpOBaHUE CHOCOOHOCTH CTPOHWTH M HCCIICAOBaTH IMPOCTEUIIME MaTeMaTHYCCKHE
MOJICNIA TP PEIICHUH MPHUKIATHBIX 3a]ad, 3a7a4 U3 CMEXHBIX JUCLUUIUIMH, YriIyOlleHHue
3HAaHUH 00 OCOOCHHOCTSIX NPHUMEHEHUsS MaTeMaTUYeCKHUX METOJIOB K HCCIIEIOBAHUIO
MIPOLIECCOB U SIBJIEHUH B IPUPOJIE U OOIIECTBE.

ge.]'ll/l.

W3yueHne maTeMaTUKy B CTapIlel MIKOJIE , HAIIPABICHO HA JOCTH)KEHUE CIEAYIOIINX LIEIeH:

e popMupoBaHMe TIpeICTaBICHUN 00 MAEIX U METO/Jax MaTeMaTHKH;, O MaTeMaTHKe Kak
YHUBEPCATILHOM SI3bIKE HAYKH, CPEACTBE MOJICTUPOBAHMUS SIBICHUH U MPOLIECCOB;

*OBJIA/ICHUE YCTHbIM M THUCHMEHHBIM MAaT€MaTHYECKUM S3bIKOM, MaTeMaTU4eCKUMU
3HAHUSIMHA U YMEHUSIMU,HEOOXOIUMBIMU TSI H3YYEHUSI IIKOJBHBIX €CTECTBEHHOHAYYHBIX
JTUCITUTIIINH, IS TIPOJIOJKEHUST 00pa30BaHUs U OCBOCHHUS M30paHHOW CHEIUaTIbHOCTH Ha
COBPEMEHHOM YPOBHE;

e PasBUTHE JIOTHYECKOTO MBIIIJIEHUS, AITOPUTMUYECKON KYIBTYPBI, MPOCTPAHCTBEHHOTO
Boo6pa>1<eH1/m, Pa3BUTHEC MATEMATHYCCKOI0 MBINUJICHHUA W HWHTYWIWU, TBOPUCCKHUX
CIIOCOOHOCTEW Ha ypOBHE, HEOOXOJAUMOM MJIg MPOJIOJDKEHUsS OOpa3oBaHUS H IS
CaMOCTOSITEIPHOM JIEATEIbHOCTH B O0JIACTH MAaTEMaTHUKH U €€ MPWIOKEHUW B OymyIien
npodeccuoHaNbHON AESITETbHOCTH;

e BOCIIMTAHHUE CPCACTBAMU MATCMATHUKW KYJIBTYPbI JUYHOCTHU: 3HAKOMCTBO C HCTOpHeI;'I
pasBUTHUA MaATCMATUKU, BBOHIOHHCP'I MaTE€MaTHYCCKUX I/I,Z[Gﬁ, IIOHUMaHHUEC 3HAa4YMMOCTH
MaTCMaTHuKHU AJIsA O6I_HCCTBCHHOFO mporpecca.

3apayn:

o - CUCTEMaTu3anus CBCI[CHI/If/i O YHCJiax, HsyquHe HOBBIX BUJ0B YHCIIOBBIX BBIpa)KeHI/Iﬁ nu
(hopMyJsI; COBEpIICHCTBOBAHME TNPAKTHYECKUX HABBIKOB M  BBIYHCIUTEIBHON  KYJIBTYDBHI,
pacIIMpeHre U COBEPIICHCTBOBAHUE alreOpandecKoro amrmapara, chopMUPOBAHHOTO B OCHOBHOM
IIKOJIC, U €TI0 HpI/IMeHeHI/Ie K peH_IeHI/IIO MAareMaTHUYCCKUX U HEMareMaTH4YCCKHUX 3a1a4,

o - pacliupCHHUC U CUCTCMATHU3alHA 06H_II/IX CBe,Z[eHI/Iﬁ (0] (1)YHKI_II/I}IX, IIOITIOJIHCHHUEC KJIacCa
I/I3y‘IaeMHX (bYHKI.[I/If/i, HILUIIOCTPAlUA IIHUPOThI IPUMCHCHUA (byHKI_[I/Iﬁ JJIA OIINUCAaHUuA U I/ISY‘IGHI/IH
PCaJIbHBIX SaBHCHMOCTeﬁ;

o - Pa3BUTHC Hpe,Z[CTaBJ'IeHI/Iﬁ O BCPOATHOCTHO-CTATUCTUYCCKHX 3aKOHOMCPHOCTAX B
Opr>KaIOI_I_[eM MHUPE, COBCPHICHCTBOBAHHC I/IHTeJ'IJ'IeKTyaJ'ILHLIX H PCUYCBBIX yMeHI/Iﬁ HYTCM
O6OFaI_I_[eHI/I}I MAaTEMAaTHYCCKOT'O A3bIKa, PA3BUTHUS JIOTHYCCKOTI'O MBIIJICHUA,

[ - 3HAKOMCTBO C OCHOBHBIMH UACIMHU U MECTOAAaMH MAaTEMATUYCCKOT'O aHAJIN3a.

Pa6oqa$1 HpOFpaMMa KOHerTI/ISI/IpyeT COI[ep)KaHI/Ie Hpe,Z[MeTHLIX TEM 06p8.30BaTeJ'H>HOF0
CTaH,Z[apTa " gacT pacnpe,ueneHI/Ie y‘le6HBIX 4acCoB I10 pasnenaM Kypca.
Pa6oqa$1 HpOFpaMMa BBIITIOJHSCT ABE OCHOBHBIC (1)yHKLII/II/IZ

- I/IH(I)OpMaI_II/IOHHO-MCTO,Z[I/I‘{eCKaSI (I)YHKI_II/IH ITO3BOJISICT BCEM y‘laCTHI/IKaM O6paSOBaTeJ'ILHOl"O
npouecca HOJ‘IY‘II/ITB HpeI[CTaBJ'IeHI/Ie (6] Oeiasax, CO,Z[Gp)KaHI/II/I, 0611_[6171 CTpaTeFI/II/I
OGY‘ICHI/I&I,BOCHI/IT@.HI/IH nu pa3BI/ITI/I$I y‘-IaH_II/IXCSI Cpe,Z[CTBaMI/I JAHHOTI'O yqeGHoro HpeI[MCTa.

- OpTaHI/I3aLlI/IOHHO-HJ'IaHI/IpyIOIJ_[aH (1)}1HKLII/I${ Hpe,[[yCManI/IBaeT BBIACJIICHUC A9TaIrioB
OGY‘ICHI/I&I,CprKTypI/IPOBaHI/Ie yqe6H0r (0] MaTepHana, OHpe,Z[eJ'ICHI/Ie €ro KOJIMYCCTBCHHBIX U
KAa4CCTBCHHBIX

XapaKTepI/ICTI/IK Ha KaXJaoM H3 3TalloB, B TOM YHCIC OJIA COI[Cp)KaTeJ'IBHOFO HAITIOJIHCHU S



MIPOMEKYTOYHOM aTTECTAlUH YJaIIUXCS.

[Ipu m3yyeHMH Kypca MaTeMaTWKH , IPOJOJDKAIOTCS M IMONY4aroT Pa3BUTHE COJEpPKATEIbHBIC
TUHAK: «AnreOpa», «DyHKIUN», «YpaBHEHHS U HEPAaBEHCTBa», «JNEMEHTHl KOMOWHATOPHUKH,
TEOPUH BEPOSITHOCTEW, CTATUCTUKU M JIOTUKW», BBOAUTCA JIMHUS «Hadama maremarndeckoro
aHaIU3ay.

OO01ey4yeOHbIe YMEHHsI, HABBIKU U CIIOCO0OBI 1eAITeTbHOCTH

B xone u3ydeHus: MareMaTukyd B IPOQHILHOM Kypce CTapIIei HIKOJIBI ydalluecs Mpoa0HKaioT
OBIIQJICHUE PA3HOOOPa3HBIMU CIIOCOOAMH JESTEIBHOCTH, MPHOOPETAIOT U COBEPIICHCTBYIOT
OTIBIT:

e IIPOBEJICHUSI JIOKA3aTCIbHBIX PACCYKJCHHUH, JIOTHYECKOTO OOOCHOBAaHHUS BBIBOJIOB,
WCIIONB30BAHUS PA3IMYHBIX SI3BIKOB MAaTEMaTHKW JUIsl WUIIOCTPAIMM, WHTEPIIPETAIUH,
apryMeHTaIlUU U JJOKa3aTeIbCTBA;
epElICHMs] IIMPOKOrO Kjacca 3ajJad W3 pa3IUYHbIX pas3/ieloB Kypca, MOUCKOBOH U
TBOPUYECKON JAESITEILHOCTH TIPU PEIICHUH 3a7a4 MOBBIIIEHHOW CIOXHOCTH M HETUIIOBBIX
3a1ay;
e TUIAHUPOBAHUSA U OCYIIECTBICHUS AITOPUTMUYECKOU JCSATEIHHOCTH: BBITIOJIHCHHUS U
CaMOCTOSITEIPHOTO COCTaBIICHUS] ANTOPUTMUYECKUX TPEANUCAHUA W WHCTPYKIIMNA Ha
MaTeMaTU4YeCKOM MaTepHualie; UCIOJb30BaHUS M CAMOCTOSITENILHOTO COCTaBIeHUs (PopMymn
Ha OCHOBE OO0OOIIEHWs YaCTHBIX CIy4aeB M PE3YJAbTAaTOB JKCIEPUMEHTA; BBITIOJHECHUS
pacueToB MPAaKTUYECKOTO XapaKTepa;
eTIOCTPOCHUSI U HCCIICIOBAHUS MAaTEMaTHYECKUX MOJCNICH I OTMHUCAHUS W pelIeHUs
MPUKIATHBIX 3aJ1ad, 3a/ad U3 CMEXHBIX JUCIHUIUIMH W PEeajbHON >KU3HU; TPOBEPKH H
OIIEHKH PE3YJbTaTOB CBOCH pabOTHI, COOTHECEHHS MX C IMOCTABJICHHOMN 3a/1a4ueid, C TUIHBIM
KU3HEHHBIM OTIBITOM;
© CaMOCTOATENILHONH paboThl C WCTOYHWUKaMH WHGOPMAIUK, aHajau3a, O000OmeHHus u
CUCTEeMAaTHU3alliy NOJy4YeHHOU HH(OPMAIUU, UHTETPUPOBAHUS €€ B INYHBIH OIIBIT.

OcHoBHast GopMa opraHu3anun 00pa3oBaTeJbHOI0 MPOLECCAa — KJIACCHO-YPOUHAS CHUCTEMA.

[IpenycmarpuBaeTcsi puMEHEHHUE CIEAYIOIMINX TEXHOIOTUI 00ydeHus:

- TpaJUIIMOHHAS KJIACCHO-YPOUHAs

- 3JIEMEHTHI POOJIIEMHOTO 00yUYEHUS

- TEXHOJIOTUH YpOoBHEBOH nuddepenuanmu

- 3l0pOBbecOeperaroe TeXHOIOT MU
- UKT

CopepkaHue obyyeHua

TpuroHomeTtpuueckue pyHKumUn.(284)

TpuroHomeTpuyeckne yHKLMM Ntoboro yrna. OCHOBHble TPUrOHOMETpUYECKMe GopmMyibl.
dopmMy bl CNOXKEHUA U UX cneacTeus. TpUroHomeTpryeckne GyHKLMM YNCIOBOTO apryMeHTa.

PagnaHHaa mepa yrna. CMHYC, KOCMHYC, TAHFEHC M KOTaHTeHC MPOW3BO/ILHOrO Yrna.
CMHYC, KOCMHYC, TaHTEHC M KOTaHreHC ymcna. COOTHOLWEHUA MeXAY TPUTOHOMETPUYECKMMU
bYyHKLMAMM ogHOro aprymeHTa. OCHOBHbIE TPUTOHOMETPUYECKME TOXKAECTBA.

®opmynbl npuseneHnsa. CUHYC, KOCMHYC, TaHFEHC CYMMbl U PA3HOCTU ABYX Yr/0B.
dopmMynbl CNOXKEHUA M cneacTBUMA M3 HUX. CMHYC M KOCMHYC ABoMHOro yrna. ®opmynsbi



NONIOBMHHOIO yrna.CuHyc U KOCUHyc 080UH020 Yy2na. Popmyabl NONOBUHHOIO yrna.
Mpeobpa3oBaHUA CyMMbl TOUTOHOMETPUYECKMX GYHKLUIM B Npon3BedeHne U NPoM3BeaeHNs B
cymmy. BbiparkeHne TpuroHomeTpuyecknx GyHKLNM Yepes TaHrFeHC NOJIOBUHHOMO aprymeHTa.

ToxpecTBeHHble NPeobpa3oBaHUA TPUTOHOMETPUYECKUX BbIPAXKEHUN.

TpuroHomeTpuyeckme GYHKLMM  YUCNOBOTO aAPryMeHTa: CUHYC, KOCMHYC, TaAHTEHC,
KoTaHreHc. Meprogmnyeckne GyHKLUN.

CsowcTBa GYHKUMIA: HENPEPBLIBHOCTb, NEPUOAMUYHOCTb, YETHOCTb U HEYETHOCTb, BO3pacTaHMe U
ybbiBaHMe, 3KCTpemMyMmbl, Haubonbliee UM HauMMeHbluee 3HAYeHWsA, OrpaHUYeHHOCTb,
coxpaHeHue 3HaKa. CBoMCTBA M rpadUKM TPUTOHOMETPUYECKUX PYHKLMNA.

OcHoBHAA Uenb — BBECTU MOHATME CWUHYCA, KOCMHYCa, TAHreHca M KOTaHreHca
NPOM3BO/ILHOIO Yyrnia; chOPMUPOBATb YMEHUA BbIYMCIATb 3HAYEHUS TPUTOHOMETPUUYECKUX
GYHKLMA NO M3BECTHOMY 3HAUYEHWUIO OAHOM M3 HUX; BbINONHATb HECNOXHble Npeobpa3oBaHus
TPUTOHOMETPUYECKUX BbIPAXKEHWUM; PaclIMPUTb U 3aKpenuTb 3HAHMA U YMEHWSA, CBA3AHHble C
TOXAECTBEHHbIMWU NpPeobpPa3oBaHUAMM TPUTOHOMETPUYECKMX BbIPAXKEHUN: U3y4NTb CBOMCTBA
TPUTOHOMETPUYECKMX  OYHKUMA M MO3HAKOMWUTb  yyawmxca C WX  rpadpuKamu.
CructemaTmsnpyroTca cBeaeHusa o GyHKLMAX U rpaduKax, BBOAATCA HOBble MOHATUA, CBA3AHHbIE
C uccnepgoBaHnem OGYHKUMIN (3KCTpeMyMbl, NEPUOAMYHOCTL), M 0blwan cxema mMccnesoBaHUA
dYHKUMA. B coOTBETCTBMK C 3TOM ODOLLEN CXEMOW NPOBAAUTCA UccnefoBaHne GYHKUMA CUHYC,
KOCWHYC, TQHTEHC M CTPOATCA UX rPadUKu.

OcCHOBHbIe CBOMCTBA PYHKLUMIA.(134)

®yHKuMn. O6nactb onpefeneHUs W MHOXECTBO 3HAyYeHWn. [paduk  yHKUMK.
MocTpoeHue rpadmkoB YHKUWMIM, 3a[aHHbIX Pa3IMYHbIMK cnocobamu. CBomMcTBa GYHKLMM:
MOHOTOHHOCTb, Y4e€THOCTb M HEYeTHOCTb, MEePUOANYHOCTb, OrPaAHUYEHHOCTb. [1TPOMEXYTKM
BO3pacTaHMA U ybbiBaHMA, Havbonblee M HaMMeHblUee 3HAYEeHWA, TOUYKM IKCTPEMYMA
(nokanbHOro  MakcMMymMa M MUHUMYMa). [paduyeckas WHTepnpeTauua. [Npumepbl
dYHKUMOHaNbHbIX 3aBUCUMOCTEN B PeasibHbIX MPOLECCAX U ABNEHUSAX.

[IpeoOpaszoBanus rpaguKoB: MapauIeIbHbIA MEPEHOC, CAMMETPHUS OTHOCUTENBHO Oceit

KOOPAMHAT U CUMMEMPUS OMHOCUMENbHO HAYANA KOOPOUHAM,CUMMEMPUS OMHOCUMENTLHO
npamouy = X, pacmsdicenue u coxcamue 80016 0cell KOOPOUHAM.

Ocnosnas yejlb — BBECCTU IIOHATHUC (bYHKHHH 1 OCHOBHBIX CBOICTB q)YHKI_II/II/I

TpuroHomeTpuueckue ypasHeHusn.(14y)
ApPKCUHYC, apKKOCMHYC, apKTaHreHc Yncna.

MpocTeliwmne TPUrOHOMETPUYECKME YypaBHEHUA. PeleHMe TPUTOHOMETPUYECKMUX
YPaBHEHWI, CUCTEM YPaBHEHWU. [pocTenune TPMroHOMETPUYECKME HEPABEHCTBA.



OcHOBHas uUenb - cPopMMPOBaTL YMEHWE peLlaTb NPOCTENLINE TPUTOHOMETPUYECKUE
YPaBHEHMA W MO3HAKOMUTb C HEKOTOPbIMW NPUEMAMM  pPELIEHUS TPUrOHOMETPUYECKUX
ypaBHeHUI. PelleHre NpocTenumx TPUroHOMETPUYECKUX HEPABEHCTB.

MpoussogHan.(17uy)

MoHATME 0 npousBogHOW YHKUMKM, PUBMYECKMII W TeOMETPUYECKUA  CMbICA
NPoun3BOAHON.MPOM3BOAHBIE CYMMbI, Pa3HOCTM, NpPOM3BEAEHMA, 4acTHoro. [pounsBogHble
OCHOBHbIX 3/1eMeHTapHbIX ¢yHKUMM. MpomnssoaHaa ¢yHKuuii Buaa y = f(kx + b). Tabauua
NPOM3BOAHbIX 31EMEHTAPHbIX GYHKLUMINA.

[IpousBoiHbIe 00paTHON QYHKIIUU M KOMIIO3UIIMU JaHHON (DYHKIMH C TMHEHHOM.

OcHOBHasA Ue/Nb — BBECTU MNOHATME MPOM3BOAHOM, HAYYMTb HAXOAMUTb MPOU3BOAHbLIE
bYHKUNI B cnyyasx, He TPeBYOLWMX TPYA0EMKMX BbIKNAAOK.

MpumeHeHne nponsBoaHo(24u)

MoHATME O HenpepbiBHOCTM YyHKUMKU. [lpumeHeHWe HenpepbiBHOCTU. MeTop,
MHTepPBa/iOB. YpaBHEHWNE KacaTeNbHOM K rpaduKky GyHKLUN.

FeoMeTpUYECKUIN U MEXAHUYECKUI CMbIC NPOU3BOAHOW. NpuMeHeHMe NPOM3BOAHOM K
nccnenoBaHUIo GYHKLMNA: HAXOXKAEHME NPOMEXKYTKOB BO3PacTaHMA U yObIBAaHUA, MAaKCUMYyMOB
N MUHUMYMOB GYHKUMM, 3 TaK e K NOCTPOeHUo rpadmKkoB GYHKLMIA U pelleHnto 33434 Ha
OTbICKaHMe HanbOoNbLIEr0O U HAaMMeHbLEro 3HaYeHUn ¢GyHKUMKW. HaxoxKaeHue cKopocTu AnA
npouecca, 3a4aHHOro Gopmynomn uam rpadpuKom.

BTopas npousBogHan 1 ee GU3NYECKUIA CMbICA.

anMepr Mcnonb3oBaHUA HpOM3BO,D,HOl>'1 Ana  HaxoxXgeHuna Haunyduwero peweHunAa B
NnpuKNagHbIX, B TOM Yncne counasibHO-aKOHOMUYECKHUX, 3a4a4ax.

OCHOBHasA LUe/b — O3HAKOMMUTb C MNpocTenwMmuM metogamu aubdepeHunanbHoOro
NCYNCNEHMA U BbIPabOTaTb YMeEHME NPUMEHATb UX AN UCCAeA0BAaHNA GYHKUMI U NOCTPOEHUSA
rpadpuKos.

MNoBTopeHue Kypca 3a 10 Knacc (64acos).

OcHOBHasA LeNb- 03HAKOMUTb yYaLLMXcA ¢ maTepmanamm EM mn coseplueHCTBOBATb X MOHATHUSA,
HaBbIKK, YMEHUA NPU BbINOJAHEHUM 33834 npegnaraembix 8 KUM EI3.



PacnpegeneHue 4acos no pasgenam Kypca

CoaepraHue yuebHoro matepumana

Konunyectso yacos

Konunuectso
KOHTPO/bHbIX paboT

10 knacc

TpuroHomeTtpuyeckme pyHKkumm ntoboroyrna. | 6

OCHOBHble TpUroHOMeTpUUecKne Gopmybl. 9 1

dopmynbl CIOXKEHUA N UX CNeACTBUA 7

§ 1. TpuroHomeTpuyeckume dYHKUMKM | 6 1

YMC/IOBOTO aprymeHTa

§ 2. OcHoBHble cBONCTBA GYHKLNINA. 13 1

§ 3. PeweHue TpUroHomeTpuyeckux | 14 1

YPaBHEHWUI M HEPABEHCTB.

§ 4. NponssoaHas 17 1

§ 5. [lpymeHeHMe  HenpepbIBHOCTM MU 8

NPOM3BOAHOMN.

§ 6. MpumeHeHne NpPoOn3BOAHOM K 16 1

nccnefoBaHmio GyHKLNM

NosTopeHue. 6 1
WUtoro: | 102 7




TemaTnyeckoe nnaHMpOBaHmeru)anre6pet4HaqanaN\MaTemaTquCKoro

aHa/n3a

B 10 knacce.(Anrebpa u Hayana maTtemaTmyeckoro aHanmnsa A.M.Konmoropos u

Ap.)

Ne Tema ypoKa Konuy | llata nposea.
TpuroHomeTpuyeckme PpyHKummn nroboro yrna

1. OnpeneneHne CMHyca 1 KOCUHYCa 1 01.09.22

2 OnpegeneHue TaHreHca M KoTaHreHca 1 03.09.22

3 CBOIACTBa CMHYCa M KOCMHYCa 1 06.09.22

4 CBOIACTBa TaHTeHca M KoTaHreHca 1 08.09.22

5 PagnaHHaa mepa yrna 10.09.22

6 BbipakeHue yrnoB B rpaAyCcHO U paanaHHOM mepe 13.09.22
OCHOBHble TpUroHomMmeTpuyeckme GpyHKUUU

7 COOTHOLLEHMA MEXAY TPUTOHOMETPUYECKUMM 15.0922
dYHKUMAMM
O[HOTO M TOTO e yrna

8 COOTHOLLEHMA MEXAY TPUTOHOMETPUYECKUMM 17.09.22
dYHKUMAMM
O/LHOTO M TOTO e YIrNa B pelleHnn 3agau

9 NMpPMMeHeHMe OCHOBHbIX TPUFOHOMETPUYECKMX GOPMYA K 20.09.22
npeobpa3oBaHUIO BblparKeHW

10 | YnpolueHue BbipaxkeHWit C NPUMEHEHUEM OCHOBHbIX 22.09.222.09.22
TPUrOHOMETPUYECKMX TOXKAECTB

11 [l0Ka3aTeNbCTBO TOXKAECTB C NPUMEHEHNEM 24.09
OCHOBHbIX TPUFOHOMETPUYECKUX HOPMY 27.09.22

12 HaxoxaeHne 3HaYeHMN BblpaXKeHUn ¢

NPUMEHEHNEM OCHOBHbIX TOUTOHOMETPUYECKUX HOPMY A




13 | ®opmynbl npuBeaeHuA 29.09.22
14 dopmynbl NpuBeaeHUs B Npeobpa3oBaHUN BblpaXKeHUI 01.10.22
15 KoHTponbHasa pabota Nel no teme «TpuroHomeTpuyeckme 04.10
byHKLMK ntoboro yrna»
dopmynbl CNOKEHUA N UX CNEeACTBUS
16 AHann3 KOHTPOIbHOM PaboTbl. POpPMYbl CNOKEHUS. 06.10
dopmyna KOCMHYCa CYMMbI U Pa3HOCTMU.
17 ®opmynbl cnoxeHuns. Popmyna cMHyca CyMmbl U 08.10
pPa3HOCTU
18 | ®opmynbl ABOWHOrO yraa 11.10
19 MpumeHeHne GopMyn CNOXKEHUA U GOPMYJ ABONHOTO 13.10
yrna K npeobpasoBaHUIO BbiPaKeHU.
20 dopMynbl CYMMbI ¥ PAa3HOCTU CUHYCOB 15.10
21 | ®opMy/bl CyMMbl M Pa3HOCTU KOCMHYCOB 18.10
22 dopMynbl CYyMMbl U Pa3HOCTU TPUTOHOMETPUYECKUX 19.10
GYHKLMIA B Npeobpa3oBaHUM BbiparKeHU.
TpuroHomeTpumyeckue GyHKLUN YUNCNOBOTO
aprymeHTa
23 CMHYC KOCMHYC YNCNOBOrO aprymeHTa 21.10
24 TaHreHC M KOTAHTEHC YUC/IOBOTO aprymeHTa 21.10
25 DYHKLMM CUHYC U KOCUHYC U UX rpaduKn 22.10
26 ®YHKLUMM TAHTEHC M KOCUHYC M UX TPadmrKm 25.10
27 MocTpoeHue rpadnKoB TPUrOHOMETPUYECKUX YHKLUMIA 27.10
28 KoHTponbHana pabota Ne2 no teme «TpUroHomeTpuyecKkme 29.10
GYHKUMM YMCNOBOrO aprymMeHTa»
OCHOBHble CBOMCTBA PYHKLMN
29 AHann3 KOHTPObHOM paboTbl. Yncnosaa PyHKLMA. 31.10
IpaduKk PpyHKUMMN.
30 MpeobpasoBaHue rpadpuKos. 09.11
31 YeTHble U HeyeTHble GYHKUUK 11.11
32 MeprMoANYHOCTb TPUFOHOMETPUYECKUX PYHKLUIA 15.11
33 Bo3spacTtaHue u ybbiBaHMe GyHKLMINA 17.11
34 | 3KcTpeMyMbl 19.11
35 MocTpoeHue rpaduKoB GpyHKLUIA 21.11
36 Cxema unccnenosaHus GpyHKUUM 23.11
37 | «MTeHue rpadukos» 25.11
38 MpoBeaeHne n nccnenoBaHma GyHKLMM 28.11
39 NccnepoBaHme 1 CBOMCTBO TPUTOHOMETPUYECKUX 05.12

dyHKUMN. FapmoHunYeckoe KonebaHue




40 MoBTopeHune. TpuroHomeTpuldeckme pyHKUMM ntoboro 07.12
yrna. TpuroHomeTpuyeckne GpyHKUMN YUCI0BOro
aprymeHTa. OCHOBHbIe CBOMCTBA PYyHKLUMM

41 KoHTposbHan pabota No3 3a 1nonyrogue 14.12
PeweHune TPUTOHOMETPUYHECKUX ypaBHEHMVI
HEepPaBEHCTB

42 AHanus K.p Teopema o KopHe. APKCUHYC. APKKOCUHYC 16.12

43 | ApKTaHreHc. ApKKOTaHreHc 18.12

44 PeweHune npocTeriwmnx TPUroHOMEeTPUYECKNX YPABHEHUN. 21.12
YpaBHeHMe cost=a

45 PelueHne npocTennx TPUrOHOMETPUYECKUX YPaBHEHUN. 23.12
YpaBHeHwue sint=a

46 PelwweHune. MpocTeimnx TPUrOHOMETPUYECKUX YPABHEHUN. 25.12
YpaBHeHue tgt=a, ctgt=a

47 PeweHne npocTeinx TPUroHOMETPUYECKUX HEPABEHCTB. 28.12
HepaBeHcTBO ¢ dyHKUMM sint, cost

48 PeweHne npocTernx TPUroHOMETPUYECKUX HEPABEHCTB. 30.12.22
HepaBeHcTBO PpyHKLMAMM tgt, ctgt

49 MpuMmepbl peLeHUa TPUTOHOMETPUYECKUX YPaBHEHWI C 10.01.23
MCMNONb30BaHMEM TPUTOHOMETPUYECKUX GOopMyN

50 Mpumepbl peleHnsa TPUrOHOMETPUUYECKUX YPaBHEHUN 12.01.23
NPUBOAMMbIX K KBagpaTHOMY BUAY

51 Mpymepbl pewieHna TPUTOHOMETPUUYECKUX YPaBHEHU 14.01.23
CNocobom pas/iorKeHUA Ha MHOXKUTENN

52 Mpumepbl peweHna CUCTEM TPUTOHOMETPUYECKUX 17.01.23
YypaBHEHU

53 PelweHne TPUroHOMETPUYECKMX YPABHEHWUIN U CUCTEM U 19.01.23
YPaBHEHU

54 KoHTponbHana pabota Ned no teme «PeweHne 21.01.23
TPUTOHOMETPUYECKMX YPABHEHWUIN U HEPABEHCTBY
lNpownssoaHan

55 AHanus K.p.MpupalleHre aprymeHTa 1 npupalieHune 24.0123
dYHKUMNM

56 MpupalleHme GyHKLMM B pelleHnn 3aaay 26.01.23

57 | MNoHATMe 0 NPOM3BOAHOIA 28.01.23

58 MoHATME O HENPEPbLIBHOCTU GYHKLUUN U Npeae/ibHOM 31.01.23
nepexoae

59 MoHATME O HENPEPbLIBHOCTU GYHKLUUKN U NpeaeibHOM 02.02
nepexoae B pelweHnn 3aaay

60 MpaBuaa BbIYUCNEHUA NPOU3BOAHbIX. [pon3BoaHas 02.02
CYMMbI GYHKLNM

61 MpaBuaa BbIYUCNEHUA NPOU3BOAHbIX. [Tpon3BoaHas 04.02
npouseeaeHnsa GyHKUMU

62 MpaBua BblYUCNEHUA MPOM3BOAHBIX. Mpon3sogHan 04.02

cTeneHHon GyHKUMn




63 MpaBuna BbluMCAEHUA NPON3BOAHbIX. [ponsBoaHasn 07.02
cTeneHHon GyHKLMN.

64 Mpon3BoAHAsA CNOXKHOM PYHKUMMN. 08.02

65 Mpon3BoaHasA CMHYCa U KOCUMHYCa 09.02

66 Mpon3BoAHasA TaHIeHCa M KOTaHreHca 18.02

67 Mpoun3BoaHble TPUTOHOMETPUYECKUX DYHKLMN. 21.02

68 KoHTponbHana paboTta N5 no teme » MNpounssogHasa» 22.02
MpumeHeHWe HenpepbIBHOCTM M NPOU3BOLHOWN

69 AHanuns K.p.HenpepbIiBHOCTb GYHKLINM 25.02

70 | MeToA UHTEpPBaNoB. 28.02

71 PelweHne HepaBeHCTB C OAHON NepeMeHHO MeToa0M 02.03
WNHTEpPBA/OB.

72 KacaTtenbHas K rpadmky GyHKLMM 04.03

73 YpaBHeHWe KacaTenbHoi. ®opmyna JlorpaH:xa. 07.03

74 KacatenbHas K rpaduky GyHKLUUKM B peLieHnn 3agad 09.03.23

75 | MpubaunxeHue BbluUCAEHUA 11.03.23

76 MexaHMYeCKNit CMbICA MPOU3BOAHOM 14.03.23

77 MNpoun3BoaHan B pU3MKE U TEXHUKU 16.03
anMEHEHl/Ie I'IpOVI3BO,D,HOﬁ K UccneaoBaHutio
GYHKUNM

78 Mpw3HaK Bo3pacTaHMa GYHKLMK 18.03

79 Mpu3HaK ybbIBaHUA GYHKLMM 20.03

80 HaxoxaeHne npomesKyTKoB Bo3pacTaHMA 1 ybbIBaHUA 22.03
dYHKLUMM C NOMOLLbIO MPOU3BOAHOWN

81 HaxoxaeHne NpomMeKyTKOB BO3pacTaHUs 1 ybbiBaHMA U 01.04
NocTpoeHune rpaduKkos GyHKUMM

82 Kputnueckume Toukm GyHKLUK, MAKCUMYMbl U MUHUMYMbI 03.04

83 Mpu3Hak makcumyma GyHKUMK. MpUsHak MUHUMYMa 05.04
dYHKUMN

84 HaxoxaeHne KpUTUUYECKMX TOUEK PYHKLMK

85 Mpmepbl NPUMEHEHU NPOU3BOAHON K UCCNe0BaHMUIO 07.04
dYHKUMNM

86 MprmeHeHWe NPOU3BOAHOM K UCC/IeA0BaHMI0 GYHKLUUMK, 10.04
bopmMyna KOTOPOI MHOroOUYNEH CTeneHn n<5

87 UccneposaHne GyHKUMN, dopMyna KOTOPOI COAEPHKMUT 12.04
TPUrOHOMETPUYECKME GYHKLUN

88 NccnepoBaHue dyHKUMM , 3a4aHHOM ApObHO- 14.04
paunoHanbHou dopmynon

89 Hanbonbluee n HaumeHbLlee 3HaYeHUs GYHKLMU 17.04

90 Haxo»aeHnsa Hanbonblero 1 HAMMeEHbLLEro 3HaYeHUs 19.04
dYHKUMN

91 Hanbonbliee M HaMMeHblUee 3HaYeHne GpyHKLMU B 21.04
peleHmm NpuKNaaHbIX 3a4a4

92 Hanbonbliee M HaMMeHbLLee 3HaYeHNE GYHKLUN. 21.04




'\/lETOﬁI| MaTeMaTn4eCKoro moaesnpoBaHnA

93 CamocmosamernbHasa paboma no meme «llpumeHeHue 26.04
Mpou3800HOU K UCC/1e008aHUIO PYHKYUU»
NMoBTOpeHue

94 AHanus c.p. MNosTopeHue: «TpUroHomeTpuyeckue 28.04
byHKLUMK ntoboro yraa»

95 MoBTopeHune: « OCHOBHbIE TPUTOHOMETPUYECKME 03.05.23
dopmynbi»

96 MosTopeHue: «TpuroHomeTpryeckme GpyHKLMMU YUCN0BOrO 05.05.23
aprymeHTa . OCHOBHble cBOMCTBA QYHKLUMUIAY

97 | MosTopeHue: «PelleHne TPUrOHOMETPUYECKMX 10.05.23

YPaBHEHWUI U HEPABEHCTB»

98 FopoBas KOHTponbHas paboTa (N26)

99 | AHanus Kk.p. MosTopeHue: «PelleHmne 12.05.23
TPUTOHOMETPUYECKMUX YPAaBHEHWUIN U HEPABEHCTBY
100 | MoBsTopeHue: «Mpon3BoaHanA 1 ee NPUMEHEHUAY 15.05
101 | NosTopeHue: «MccnenoBaHma GyHKLMIA» 17.05
102 | MoBsTopeHue: «McTopua pa3BUTMA MaTeMaTUYECKOro 19.05
aHanusa»
103- | Peseps 22,24,26,29/05
106
11kna

TpeOoBaHus K 3HAHUSAM U YMEHMSAM YUAILUXCS 10 KypCy

«Marematuka (ajaredpa ¥ Hayajga MATEMATHYECKOTO aHAJIN3a)»

3ayeTHbIN pazaen Ne 1

« IlepBooOpa3nas»

3HaTh:
- OTIpeJIeNICHHs] TIEPBOOOPA3HON;
- OCHOBHOE CBOWCTBO IE€PBOOOPa3HbIX;
- IpOCTeHIINe MpaBUiIa HAX0KICHUS IEPBOOOPA3HBIX;
- TabJUILy TepBOOOPA3HBIX IEMEHTAPHBIX (DYHKIIHIA;
Ymern:

- HaXOJUTh IIEpBOOOPA3HBIE;
- HaXOJUTh MepBOOOPa3HYIO, MPOXOIAIIYIO Yepe3 TaHHYIO TOUKY.

«HHTerpam»
3HaTh:
- OlpeJielIeHne KPUBOJIMHEHHOW Tpanennu;
- popmyny HetoroHa — JleiiOHuna;



- IIOHATHE ONPEACIEHHOIO HHTErpalla;

- IIPABWJIA BBIYUCIICHUS HHTEIPAJIOB.

Ymern:

- npuMeHATh popmyny Hetotona — JleiiOHuma /it BBIYUCICHHS HHTETPAJIOB;
- IPUMEHSATH OIpeeAEHHBIN MHTETpall K BBIYUCICHUIO IUIOIAAeH U 00bEMOB.

3aveTHbli pa3men Ne 2
O0001IEHNEe TOHATHSA CTENEeHHU
3HATDb:

- olIpeielieHne CTeneHHON (PyHKIMH, ee Tpaduk;

- OIIpeJeNIeHNE KOPHs N-1 CTENEHU

OCHOBHBIE CBOMCTBAa KOpPHEH

MOHATHE UPPALUOHATIBHOTO YPaBHEHHUSI

OIpeieNIeHNE CTENEHU ¢ PAlIOHAJIbHBIM MI0Ka3aTeleM

YMmerh:
® - BBHITIOJIHATH TOXK/IECTBEHHBIC TIPEOOPA30BAHNUS BBIPAKECHUM, COJIEPIKAIINUX CTCTICHH
1 KOpHHU;

® - BHIUUCIATH POU3BOIHBIE U IEPBOOOPA3HBIE CTENEHHBIX (PYHKIINIA;
® - pelaTh UppaloHaNbHbIE YPAaBHEHUS U CUCTEMbI HPPALMOHAIBHBIX YPAaBHEHUH.

3aueTHbIii pasgesa Ne 3
IHoka3zarenbHas GpyHKIHSA
3HAaTh:

® - OCHOBHBIE [TOKa3aTeJIbHbIC TOKIECCTBA,
- OIpeielieHHe MoKazaTeabHO! (DYHKIIMH, ee CBOICTBAa U Tpaduk;

YMerTh:

- BBITIOJIHATH TOXKJECTBEHHbIE MPeoOpa3oBaHus MOKA3aTEeIbHBIX BBIPAKCHHIA,
- CTpOUTH I'padUKH, OMUCHIBATH CBOMCTBA (PYHKIUIA;

- HaXOJIUTh MPOU3BOAHBIE (PYHKIINN;

- pelath MoKa3aTellbHble U HEPAaBEHCTBA, CUCTEMBI.

Jlorapupmunyeckas pyHkuus
3HaTh:

® - MOHSATHE Jorapudma, TeCATUUHBIX U HATYpPabHBIX JIOTapU(MOB;
® - OCHOBHBIE JIOrapu(pMHUECKHE TOXKJAECTBA, (QOpPMYyNly IepexojJa OT OTHOTO
OCHOBaHHU4 Jorapu(ma K Jpyromy;



e - ompejeneHue JIorapupMUIecKol (PYHKINH, €€ CBOUCTBA B TpaduK;
YMeTh:

® - BBINIOJHATH TOX/IECTBEHHBIE TPEOOPa30BaHNUs JIOTapU(PMUUECKUX BBIPAKEHHIA;

® - CTPOUTH rpa)uKH, OMUCHIBATH CBOMCTBA (DYHKITUH;
e - pemats Jorapu(MUIECKUE YpaBHEHUS  HEPABEHCTBA, CUCTEMBI.

3auyeTHsiii pazgen Ne 4

IIpousBoaHas MOKa3aTeIbLHON U JIOrapu(pMHYECKOH (PYHKIUIA.

3HaTh:

e - GopMyny IpOU3BOAHON MMOKA3ATENHHON (PYHKIINH;

e - GopMyny IpOU3BOAHOMN JIoTapu(PMHUUECKON PYHKITHH;

e - ¢opmyny nepBooOpa3zHOM MOKA3aTeNbHON (DYHKIIHH;

e - Gopmyny nepBooOpa3HO# orapupMuIecKor HyHKIIUH.
Ymern:

® - HAXOJWTb MMPOU3BOJIHBIEC MOKA3ATEIbHBIX (PYHKIINA;

® - HAXOJWTH JIOTApU(PMUIECKUX (PYHKITHIA;

® - HAXOJWTb NEPBOOOPA3HBIE MOKA3ATENbHBIX (YHKIIHII;

® - HAXOJWTb MEPBOOOPa3HbIE JOTapUPMUIECKUX DYHKIUH;

® - HccleloBaTh IOKaszaTeibHble U Jorapupmuueckue (QyHKIUA C TOMOIIbIO

MPOU3BOJHOM.
3aueTHblii pa3aena Ne 5
PaBHOCHJILHOCTH YPABHEHUH, HEPABEHCTB M UX CHCTEM.
OcHOBHbIE MeTO/IbI UX pPellleHHs

3Hath:

e [loHsATHE PAaBHOCHIBHOCTH
e CnocoObl pelleHus ypaBHEHUI, HEPABEHCTB U UX CUCTEM
YMerTh:

e Pemare ypaBHEHHs], HEPABEHCTBA U UX CUCTEMBI, BBITIOJIHSS PABHOCUIIBHBIC
npeoOpa3oBaHus

e lcnonb3oBarh CBONCTBA (DYHKUUH U UX IPauKOB MPH pelIEHUH YPaBHEHUH,
HEPABEHCTB U UX CUCTEM



Ka.]'leH}IapHO-TeMaTI/I‘leCKOC IJIAHUPOBAHUE 11 kaacc

10 MaTeMaTuKe (ajJredpa M Hayajia MaT.aHAJM3a) AByXroan4yHasi popma o0yueHus

Ne ConepxaHue yueOHOTO MaTepralia Kon- | YMK Jart
/11 BO [Tpor
9aco TICHE
B
IToBTOpEHUE 44
1.1/1 | PeuieHue ynpaxHEHU# Ha MpUMEHEHUE (GOPMYII TPUTOHOMETPUHU 1 | Nel0,13 | 05.09.2
21
1.2/2 | IlpousBonnas. [IpaBuna quddepeHmrpoBaHus. 1 | Ne217,2 | 06.0922
35
1.3/3 | Pemienue yrpaxxHeHU Ha TPUMEHEHHE TPOU3BOIHOM. 1 | Ne283,3 | 07.09.2
00
1.4/4 | Pemenue ynpaxHeHn. BXoqHOH KOHTPOJIb 1 [ Ne306,3 | 12.09.2
16
3auernsbiii pazaena Ne 1
IlepBooOpa3nas 94
2.1/5 | Onpenencnue nepBooOpa3HOi 1 | m26Ne3 13.09
27,
329
2.2/6 [IpuMeHenue onpeaesieHust sl J0Ka3aTeIbCTBA. 1 Ne330,3 14.09
33
2.37 OcHOBHOE CBOHCTBO TIEPBOOOPA3HOM. 1 | m27Ne3 19.09
35
,336
2.4/8 Haxosxnenue nmepBooOpa3HOM, MPOXOIAIICH Yepe3 JaHHYIO TOUKY. 1 | Ne337,3 | 20.09
CamocrosTenpHas padora 39
2.5/9 Tpu npaBwIa HaXOXKAECHUS ITEPBOOOPa3HOT 1 | m28Ne3 21.09
42,
345
2.6/10 | OrpaboTKa 1epBOro ¥ BTOPOIrO MPaBUII HAXOKICHUS IIEPBOOOPA3HOI. 1 | Ne348,3 | 26.09
50
2.7/11 | OrpaboTka TpeThero mpaBuia HaXOKIACHUS MIEPBOOOPA3HOIL. 1 | Ne3433 | 27.09
44
2.8/12 | Pemienue yrpaxHeHUH Ha HAXOXKICHHE IEPBOOOPA3HON 1 | Ne338,3 | 28.09
46
2.9/13 | KouTposbnas padora Ne 1 «I[lepBooOpazHas» 1 |=He 03.10
3aJJaHO
Hurerpanu 104
3.1/14 | OmpeneneHne KPUBOIUHEHHOM TpaIeInH. 1 | m29Ne3 04.10
53
3.2/15 | BerunciieHue wionaaei KpUBOJIHHEWHBIX TPATCIHIA. 1 Ne355 05.10
3.3/16 | Ompenenenue unterpaia. Gopmyna Herorona-JleiibHua. 1 | m30Ne3 10.10
57,
358
3.4/17 | BeluncieHre UHTErPajoB. 1 | Ne359,3| 11.10
62
3.5/18 | BeruncieHue Iomaan KPUBOJIMHEHHON TPANCIUU C TOMOIIIBIO 1 Ne360 12.10

HHTCT'pajia.




3.6/19 | HaxoxaeHue rioriaai GUrypbl Kak CyMMbI TUTOIIAICH 1 | Ne364 17.10
KPUBOJMHEWHBIX Tpanenuii. CamocrosiTeapbHas padoTa
3.7/20 | HaxoxaeHue riommaan GUrypsl Kak pasHOCTH KPUBOJIMHEHHOM 1 | Ne365,3| 18.10
Tparenuu. 67
3.8/21 | IlpuMeHeHne MHTETpaa K BIYACICHHIO TUIONIAeH BHTyp. 1 | o31Ne3 19.10
71
3.9/22 | IlpumeHnenue unTerpana. Pemenue ynpaxHeHU 1 | Ne374,3| 24.10
76
3.10/23 | KonTpoansHas padora Ne 2 «MHTErpam 1 |me 25.10.2
3aJJaHO
3auér Ne 1
3auerHblii pasaen Ne 2
O0001meHne NOHATHS CTENIeHH 13y
4.1/24 | OnpenencHue KOPHS -0 CTeNeHH. BrruuciieHne KOpHs -0t 1 |n32.1 26.10.2
CTEIICHU. Ne384.,3
87
4.2/25 | CpoiicTBa KOpHS -0 CTETICHHU. 1 |n31.2 07.11.2
Ne391,3
94
4.3/26 | TIpeoOpa3zoBaHue BBIPAKEHUH C TOMOIIBIO CBOWCTB KOPHSI. 1 [ Ne398,4 | 08.11.2
02,
403
4.4/27 | VppaunoHaabHBIC YpPaBHCHHS 1 | m33Ne4 | 09.11.2
18,
417
4.5/28 | Pemienre mpoCTEHIIMX HPPAITHOHATBHBIX YPABHCHHIA. 1 | Ne419,4 | 14.11.2
20
4.6/29 | Pemienue uppaiMoHaibHBIX ypaBHeHH. CaMocTosiTeIbHAsI padoTa 1 | Ne422,4 | 15.11
24
4.7/30 | PemieHrie mpoCTEHIIMX CUCTEM HPPAIIMOHATBHBIX YPAaBHCHHIA. 1 | Ne421,4 | 16.11
26
4.8/31 o 1 | m34Ne4 | 21.11
npezieJICHHEe CTETICHH C PallMOHAIBHBIM MTOKa3aTeIeM 29
430
4.9/32 Croi 1 | Ned431,4|22.11
BOMCTBA CTEIICHHU C PAIIMOHATIBHBIM ITOKA3aTEIIEM. 33
4.10/33 B 1 | Ned435,4|23.11
BIYUCIICHUE CTETICHU C PAIlMOHAIILHBIM ITOKA3aTEIIEM. 37
CamocrosiTesibHas paboTa
4.11/34 I . 1 | Ned436,4 | 28.11
peoOpa3zoBaHMe BBIPAXKEHHM, COJIEpKALIUX CTENIEHb C 39
paIMOHaTBHBIM MTOKa3aTeJIeM.
4.12/35 P . . 1 | Ned440,4 | 29.11
elIeHue yIpaKHEeHHH 1o Bcelt TeMe 42
4.13/36 | KonTpoabHas padora Ne 3 «O0600111eHNE TTOHATHS CTETICHI» 1 |=e 30.11.2
3aJJaHO

3auér Ne 2




3auverHblii pa3aesa Ne 3

IToka3arenbHass GQyHKUMSA Bu
5.1/37 . . 1 [ n35Ne4 | 05.12.2
[TokazarenpHas GyHKIHA, ee cBoiicTBa. [IprMeHEeHNE CBOCTB 45514
o B,T,
MoKa3aTeabHOU (DYHKIIHH 48.450a
Pemenue noka3arebHbIX ypPaBHEHH M HEPABEHCTB T4
5.2/38 p . o 1 |m36.1 06.12
SIICHHE TTOKA3aTeIbHBIX YPAaBHEHUH IPUBEICHUEM 00CHX YacTel K Nod60.4
OJHOMY OCHOBAHUIO Gi i
5.3/39 p . 1 | Ned462,4 | 07.12
eIICHUE TIOKA3aTeJbHBIX YPaBHEHUN BEIHECEHHUEM 32 CKOOKH 00I1IeTo 63
MHOHUTEIS
5.4/40 P . 1 | Ned64 12.1
eIICHUE TIOKA3aTeJIbHBIX YPaBHEHUHN NTPUBEJICHUEM K KBAJIPATHOMY
5.5/41 P . . 1 | Ne468,4 13.1
eIIeHUE TIOKA3aTeIbHBIX YPaBHEHUN JEICHHUEM Ha OOIIHit 69
MHOKHTEJb KaXKJIOTO CJIaraeéMoro
5.6/42 Pemrenne npocTelmmx nokas3aTesbHbIX HEPABEHCTB 1| m36.2 14.1
Ne466,4
67
5.7/43 p . 1 | Ne470,4 19.1
€IIEHUE TIOKA3aTENbHbIX YPABHEHUN U HEPABEHCTB. 79
5.8/44 KonTtpoabHnas padora Ne 4 «IlokazatenbHas QyHKIu» 1 |me 20.1
3a/1aHO
104
Jlorapudpmuyeckasi pyHkums
. 34
Jlorapu¢mbl U X cBoOlicTBa
5.9/45 1 | n37Ne4 21.1
Onpenenenue norapudma. OCHOBHOE JOTapU(PMUIECKOE TOKIECTBO 85
489,49
0
5.10/46 o 1 | Ne491,4 26.1
CgoiicTBa orapumMoB, nepexo K HOBOMY OCHOBAHHUIO. 95
496
5.11/47 . . 1 | Ne492.4 27.1
[Ipumenenne cBONCTB JIoTapupMOB K IPeoOpa30BaHUIO BBIPAKECHHIH 94
497
Jlorapudgmuueckasi pyHkuus u eé cBoiicrea 24
5.12/48 1 . 1 | o38Ne 28.12
orapudmuyueckas GpyHkius, ee cBoiictsa. Jlorapudpmudeckas 499
GbyHKIHS Kak 00paTHas K TOKa3aTeNbHON 501 50
4B,T
5.13/49 I o . 1 | Ne5078, | 10.01
pUMEHEHHNE CBOMCTB JIorapuGMudeckoil PyHKIun -

508




Pemenne norapuMuvecKux ypaBHeHHil 1 HEPaBEHCTB

Sqy

5.14/50 P . 1 | m39Ne5 11.01
elIeHue Jorapu(pMHUUECKUX YPaBHEHUH IO OTIPENIeNICHUIO 1 1
MpUBEICHUEM O00EHX YacTel K JoTapu(My ¢ 0OJIMHAKOBBIM OCHOBAaHUEM 51’4
5.15/51 P . 1 | Ne520,5 12.01
eIIeHue JOrapu(pMHUUECKUX YPABHEHUH, CBOAAIIMXCS K KBAJAPATHBIM. 99
5.16/52 P . 1 | Ne518,5| 16.01
eIIeHue JOrapu(PMHUUECKUX YPABHEHUH C UCIOIB30BAHUEM 93
cBO¥CTB JiorapudmoB. JlorapudmupoBanue mokazareIbHbIX
YpaBHEHUH
5.17/53 P o 1 | Ne517,5| 17.10
eIIeHUe MMPOCTEHIINX JIOTapH(PMUIECKIX HEPABEHCTB o
5.18/54 KonTpoabHnas padora Ne 5 «Jlorapudpmuyeckass GpyHKuus» 1 |me 18.01
3aJJaHO
3auér Ne3
3auernbii paszaesa Ne 4
IIpou3BoaHas moka3zarejibHOU U JiorapupMudecKon GyHKIIHA. 8u
6.1/55 | IlpomsBoaHas mokaszareabHON QyHKIMH. Yuco e. 1 | m41Ne5 23.01
38,
540
6.2/56 | IlepBooOpa3Has moka3aTeabHON (QYHKITUH. 1 | Ne541,5| 24.01
42
6.3/57 | IlpousBoaHas gorapupMUIecKOi GYHKITUH. 1 | m42Ne5 25.01
49,
552
6.4/58 | IlepBooOpasHast morapudmMudecKoi QyHKIHH 1 | Ne551,5 | 30.01
53
6.5/59 | HMccrnenoBanue mokasaTelibHOU U Iorapu(MUIecKoi GyHKIHI ¢ 1 | NeS55( 31.01
TTOMOIIBI0 TPOU3BOTHON B,I')
6.6 /60 | Cremennast QyHKIHSL. 1 | m43Ne5 09.02
59,
561,56
4
6.7/61 | Pemienue yrpaxHeHUH ¢ MPUMEHEHHUEM [TPOU3BOIHOM. 1 | Ne539,5| 10.02
43,
557(6)
6.8/62 | KonTpoabHas pa6ora Ne 6 «[Ipou3BoHas MOKa3aTeNbHON U 1 |=He 11.02
norapupmMuuecKoi GyHKIH» 3aJ]aHO
3auér Ne 4
3auernbiii pazaea Ne 5
PaBHOCHJILHOCTL YPABHEHMI, HEPABEHCTB H UX CHCTEM. 154
OcHOBHBIE METO/bI pelIeHHUs].
7.1/63 PaBHOCHIIBHOCTE YpaBHEHMI M HEPABEHCTB. PellieHne ypaBHeHUN 1 1 13.02
HEPaBEHCTB
7.2/64 | IpoOHO-panoHa bHbIC YpaBHEHHS. 1 14.C
7.3/65 | JIpoOHO-panyioHa bHbIE HEPaBEHCTBA. METO/1 MHTEPBAJIOB. 1 15.C
7.4/66 | KBanpaTHble ypaBHEHHs 1 HEPaBEHCTBA. 1 20.02




7.5/67 | Cucrembl, coaepKaiiie ypaBHEHUs BTOPOU CTEIICHH. 1 21.02
7.6/68 | YpaBHeHus ¢ mapameTpoM. PerieHne KBaipaTHBIX YpaBHEHUH C 1 22.02
apaMeTpoM.
7.7/69 | YpaBHeHus, coepKanpe NepeMEHHYIO 101 3HAKOM MOJTYJIst 1 24.02
7.8/70 | Pemienue ypaBHEHHUH, COACPIKAIINX MIEPEMEHHYIO 101 3HAKOM MOTYJISL. 1 27.02
7.9/71 | Ucnonb3oBaHKe CBOMCTB U rpaKOB (DYHKIIUHN PH PEIICHUU 1 28.02
YPaBHEHUH U HEPABEHCTB.
7.10/72 | UppaunoHanbHble ypaBHeHUs. PemieHne cucteM, coiepranmx 1 01.03
MppalroHaIbHbIC YpaBHEHUSI.
7.11/73 | TpuroHomeTpuvecKue ypaBHEHHs U HepaBeHCTBAa. CamMocTosATeILHAS 1 03.03
pabora
7.12/74 | Peuienue cucteM, COACPIKANMX TPUTOHOMETPHUYCCKHAE YPABHCHUSI. 1 04.C
7.13/75 | Ioka3arenbHble U JOTapUPMHUICCKUE YpaBHEHHs. MeTo 1 06.C
norapu(MUPOBAHHS ITPU PEUICHUN YPaBHEHUIA.
7.14/76 | [IpumMeHeHNE MAaTEMAaTHYECKIUX METOJIOB JUTS PELICHHSI 1 07.C
CoJIepKaTeIbHBIX 3a1a4 U3 Pa3IMYHBIX 001acTei HAYKN U TIPAKTHKH.
WNHTtepnperanus pe3yaprara, y4€T pealbHbIX OTPaHUYCHU.
7.15/77 | KonuTpoansHasi padota Ne 7 «PaBHOCHIIBHOCTh ypaBHEHUH, 1 09.0
HEpaBEHCTB M WX cucteM. OCHOBHBIE METOIbI PEIICHHUS
3auér Ne 5 10.0
3auernbiii pasaesa Ne 6
HTorosoe noBropenue. 254
8.1/78 | IlpouenTsl. PemieHue 3a1a4 Ha MPOLIEHTHI. 1 Co6opH 13.03
UK JUTS
HOJTOT
OBKH K
EI'D
6a30BbI
i
ypOBeH
b 101
pen.n.
B.fme
HKO
BapuaH
T
No 4
8.2/79 | Peuicnue 3a1a4 Ha BEIOOP ONTHMAIBHOTO PEIICHUS. 1 BapuaH 14.0
CamocrosiTesibHast padora T
Ne 5
8.3/80 | Pemienue ynpaxHeHH Ha YT€HHE TPAUKOB U THATPAMM. 1 BapHaH 15.C
T
Ne 6
8.4/81 | Pemienue TekcTOBBIX 3a1a4 CaMocTosITEIbHASI padoTa. 1 He 17.0
3aJJaHO
8.5/82 | Pemenue 3anau ¢ GU3MUECKUM COJICPIKAHUEM. 1 BapHaH 20.C
T
Ne 8
8.6/83 | Pemenue ynpaxxHeHUi Ha MpUMEHEHHE (OPMYI TPUTOHOMETPHH 1 BapHaH 21.C




T

Ne 9
8.7/84 | PeuieHue TpUTOHOMETPUYECCKUX YPABHEHH. BapHaH 22.C
T
NelO
8.8/85 | PemieHue TpUTOHOMETPUYECKUX HEPABCHCTB. BapHaH 03.C
T
Nell
8.9/86 | Pemienue cucrem, coaepikalinx TPUTOHOMETPUYCCKHE ()yHKITHH. BapuaH 05.C
T
Nel2
8.10/87 | IIpousBoanas. Kputndyeckue TOUKH. BapHaH 06.C
T
Nel3
8.11/88 | IIpu3Hak Bo3pacTaHus U yObIBAaHHS ()YHKITHH. BapHaH 07.C
T
Nol4
8.12/89 | HaubGosbiiee M HaUMEHbIIIee 3HaUeHHE QYHKIIMK Ha OTPE3Ke. BapHaH 10.C
T
Nel5
8.13/90 | KacarenbHas k rpaduky QyHKIMH. ['€OMETPHUECKHI CMBICIT BapHaH 11.0
MIPOU3BOTHOM. T
Nel6
8.14/91 | UccnenoBanue QyHKIHUU C IIOMOIIBIO POU3BOIHOM. BapuaH 12.0
T
Nel7
8.15/92 | ®dusuueckuii CMBICT MPOU3BOAHON. CaMocTosITeIbHAsA padoTa. BapuaH 17.0
T
Nel8
8.16/93 | Perrenue moka3aTelIbHBIX YPABHEHHI U HEPABCHCTB. BapuaH 18.0
CamocTrosiTesqbHast padora. T
Nel9
8.17/94 | Pemrenue morapu(MUUECKUX ypaBHEHHUI U HEPABEHCTB. Bapuan | 19.04
CamocTrosiTesqbHast padora. T No20
8.18/95 | Pemrenue cucTeM, COACPIKANIMX MIOKA3aTEIbHbIE U JIOTapH(PMUUECKHE BapuaH 24.0
ypaBHECHHS U HEPABEHCTBA. T
Ne21
8.19/96 | Permrenue 3a1a4 ¢ HOMOIILIO BBEICHUS TIEPEMEHHOM. BapuaH 25.0
T
Ne22
8.20/97 | PeleHue ympaxHEHUI HA HAX0XKCHHE 00JIACTH OIPEICTICHUS BapHaH 26.C
GbyHKIUH. T
No23
8.21/98 | UroroBasi KOHTpOJIbHasi padoTa B popmate EI'D (6a30Bblii n He
NnpopuIbHBII YPOBEHb) 3aJaHO
3agér Ne 6
8.22/99 | Pemrenue ynpaxHeHHI TOBBIIICHHOHN CII0KHOCTH. BapHaH 03.05
T

Ne24




8.23/100

Pemenne ynpaxuenuit uz 6a3st ®UIN no matemaruke

BapHaH
T

No25

10.05

8.24/101

Pemenne ynpaxuenuit uz 6a3st ®UIIN no matemaruke

BapHaH
T

Ne26

12.05

8.25/102

Pemenne ynpaxuenuit uz 6a3st ®UI no matemaruke

He
3a1aHO

16.05

8.26/103

Pemenue ynpaxuenuit uz 6a3st ®UIN no matemarnke

He
3a1aHO

22.05

Mporpamma obecrneunmBaeT LOCTUKEHNA CeayIOLLMX Pe3ynbTaToB 0CBOEHMA 0bpa3oBaTeibHOM

NNAHUPYEMBIE PE3Y/IbTATbl OCBOEHUA YYEBHOIO NPEAMETA

nporpammbl OCHOBHOTro 06LLero obpasoBaHus:

JINYHOCTHbIE pe3ynbraTbl:

- BK/TIOYalOLWKUX TOTOBHOCTb U CrnocobHoCTb 06yqarou.|,mxc;| K CaMmopa3suntnto, TMYHOCTHOMY

camoonpegeneHno n CamosoCnnTaHMO B COOTBETCTBUN C 06LLI|e‘-IeI'IOBe‘-IeCKVIMVI LEHHOCTAMMU,



- cGOPMUMPOBAHHOCTb UX MOTUBALIMM K OOYYEHUIO M LiesieHanpaBeHHON No3HaBaTe/IbHOM
OeATeNbHOCTU, CUCTEMbI 3HAYMMBbIX COLMANbHbBIX N MEKINYHOCTHbLIX OTHOLIEHUIN, LLEHHOCTHO-
CMbICNOBbIX YCTAaHOBOK;

- CNOCOBHOCTb CTaBUTb LENN U CTPOUTb }KU3HEHHbIE NAaHbI;
- TOTOBHOCTb M CMOCOBHOCTb K CAMOCTOATE/IbHOW, TBOPYECKOM U OTBETCTBEHHOW AEATENbHOCTY;

- HaBbIKW COTPYAHMYECTBA CO CBEPCTHUKAMMU, A€ TbMW MIaALLErO BO3PACTa, B3POC/bIMU B
obpasoBaTenbHOM, 06LWEecTBEHHO NONE3HON, y4ebHO-UCCNeA0BaTENbCKON, MPOEKTHOM U APYTUX

BMAaX AeATeNIbHOCTY;

- TOTOBHOCTb U CNOCOBHOCTb K 06pa30oBaHMIO, B TOM YNCE CaMO0bpa3oBaHMIO, Ha MPOTAMKEHUN
BCEW KU3HU;

- CO3HATeNIbHOEe OTHOLWEHWE K HENpepbIBHOMY 06Pa30BaHMIO KaK YCI0BUIO yCNeLWwHOoM
npo¢deccMoHabHON N 06LECTBEHHOMN AeATENbHOCTH.

MeTtanpeameTHble pe3ynbTaTbl:

- BK/IIOYAIOLWMX OCBOEHHbIE 0OYYaIOLWLMMUCA MEXNPEAMETHbIE MOHATUA U YHUBEPCAbHbIE
yyebHble AeicTBUsA (perynaTuBHbIe, MO3HABaTe/IbHbIE, KOMMYHUKATUBHbIE);

- CaMOCTOATENbHOCTb B N1aHUPOBAHMM U OCYLLECTBAEHUN y4ebHOMN AeATeNbHOCTU U
OopraHM3aunmn y4ebHoro CoTpyAHMYECcTBa C NegaroraMmn U CBEPCTHUKAMMU;

- CNOCOBHOCTb K NOCTPOEHUIO MHAMBMAyaﬂbHOﬁ o6pasoBaTean0171 TpaeKTopwuun, snageHune
HaBblKamMu y‘-le6HO-MCCJ'Ie,CI,OBaTel'IbCKOl‘;1, I'IpOGKTHOl‘a n cou,maanoﬁ AeATENbHOCTH,

- YMEHUE CaMOCTOATENbHO onpeaenAaTb ueanm geATeqIbHOCTU NCOCTaBNATb N1aHbl OEATENBHOCTH,
CaMOCTOATENIbHO OCYLWEeCTBNATL, KOHTPONNPOBATb U KOPPEKTUPOBATb AEATENBbHOCTD,

-MCNONb30BaATb BCE BO3MOXKHbIE€ peCypcCbl ANnA A0CTUXKEHUA I'IOCTaBJ'IeHHbIXLI,eJ'Iel‘a n peannsaunm
NAaHOB AeATENbHOCTU,

- BbI6MpaTbyCI'IeLLIHbIe CTpaTerMn B pasziMyHbIX CUTYaUUAX;

- YMeHWe NPoAYyKTUBHO 0bLW,aTbCsA U B3aMMOAENCTBOBATL B MPOLLECCE COBMECTHOM
AEeATENbHOCTU, YYNTbIBATL MO3ULLUKN APYTUX YHAaCTHUKOB AEATENIbHOCTH, 3PPEKTUBHO pa3peLlaTb
KOHQNUKTbI;

- BNageHne HaBblKaMK No3HaBaTeIbHON, y4ebHO-UCCcnea0BaTENbCKOM U NPOEKTHOM
AEeATeNbHOCTU, HaBblKaMM paspeLleHns npobaem;

- CNOCOBOHOCTb M TOTOBHOCTb K CaMOCTOATE/IbHOMY NMOUCKY METOA0B peLleHNA NPAKTUYECKUX
3a4a4, NPUMEHEHUIO PA3/ZIUYHbBIX METOO0B MO3HAHUA,



- FOTOBHOCTb M CNOCOBHOCTb K CaMoCToATE/IbHON MHPOPMALMOHHO- NO3HaBaTe/1bHOM
[EeATeNbHOCTU, BK/HOYAnA YMEHNE OPUEHTUPOBATHLCA B Pa3/IMYHbIX MCTOYHMKAX MHOPMaLUK,
KPUTUYECKM OLLEHMBATb M MHTEPNPETUPOBATb MHOOPMALMIO, MONYYAEMYIO U3 PA3/IUYHbIX
NCTOYHWKOB;

- YMEHUWE UCNOo/1b30BaTb cpeacTBa MHPOPMALMOHHbIX U KOMMYHUKALMOHHbIX TEXHO0TUIA
(aanee — UKT) B pelLueHNN KOTHUTUBHbBIX, KOMMYHWUKATUBHbIX M OPraHN3aLUMOHHbIX 33434 C
cobnogeHrem TpeboBaHMM 3ProHOMUKN, TEXHUKM BE30MacHOCTU, TMTUEHDI,
pecypcocbeperKeHns, NPaBoBbIX U STUYECKUX HOPM, HOPM MHPOPMALMOHHOM Be3onacHoCTY;

- BlageHne HaBblkaMmu no3sHaBaTe/IbHOM peq)l'IEKCVIVI KaK OCO3HaHUMA coBepLUaeMbIX ,D,eVICTBMVI n
MbICTUTENbHbIX MPOLUECCOB, NX pPe3yNnbTaToOB U OCHOBaHMl)lI, rpaHuny CBOEro 3HaHMA U He3HaHWUA,
HOBbIX MO3HABATE/IbHbIX 3a4a4 N CpeacTB UX AOCTUXKEHUA.

MpepmeTtHbie pe3ynbTaThl:

-BKJ/1HOYAIOLLMX OCBOEHHbIe 06YYaloWMMKNCA B X0 M3y4yeHMA y4ebHOro npeamera yMmeHus,
BMAbl A€ATENIbHOCTU MO NOMYYEHUIO HOBOTO 3HAHUA B paMKax yyebHoro npegmeTa, ero
npeobpa3oBaHUIO U NPUMEHEHMIO B YYEBHbBIX, y4EOHO-NPOEKTHbLIX U COLMANIbHO-MPOEKTHbIX
CUTYaumsx;

- d)OpMM poBaHMUE MaTEMATUHECKOIO TUMa Mblll1eHnA, BhageHune reomeTpmquKoﬁ
TepMMHOﬂOFMeﬁ, KAK4YEeBbIMUN NOHATUAMAU, METOLaMU U I'IpMéMaMM,'

- Cd)OpMMpOBaHHOCTb I'Ipe,CI,CTaB}'IeHMﬁ O MaTeMaTUKe, O cnocobax onucaHuA Ha
MATEMATUYECKOM A3blKE ABNEHUM pPeanbHOro mmpa;

- Cd)OpMMpOBaHHOCTb I'Ipe,CI,CTaBJTEHMl‘/‘I O MaTeEMAaTUYECKUX MOHATUAX, KaK O BaXKHEMLIMX
MaTeMaTU4HEeCKNX moaenax, Nno03BONAWNX ONUCBIBATb N N3y4aTb Pa3HblE NPOLLECCbl U ABNEHUA,
NOHMMAHNE BO3SMOXKHOCTU aKCUMOMATUYECKOTO NOCTPOEHNA MaTEMATUYHECKNX Teopmﬁ;

- BNnageHne metoaamMum 40Ka3aTeNbCTB N a/ITOPUTMOB peLUEHUA,
- YMEHUE X NPUMEHATDL, NPOBOAUTDb A0Ka3aTE/IbHblE PACCYXKAEHUA B XO4€ peLIEHNA 3a4a4,

- BnageHne OCHOBHbIMU MOHATUAMM O NNTOCKUX U NPOCTPAHCTBEHHbLIX FrEOMETPUYHECKUX d)MI'yan,
MX OCHOBHbIX CBOVICTBaX;

- cGOPMMPOBAHHOCTb YMEHMA PACNO3HABATb Ha YePTEXKAX, MOLENAX U B peasibHOM MUpe
reomeTpuyeckme durypbl;

- NPUMEHEHMNE U3yYEeHHbIX CBOMCTB reOMeTpuYecknx opuryp n Gopmyn gns peleHmn
reoMeTpUYEeCcKMX 33434 U 33434 C NPAKTUYECKUMM COAEPKAHUEM;

- BNageHne HaBblkaMKn UCMONb30BaHUA FOTOBbIX KOMMbIOTEPHbIX MPOrPamm Mpu peleHnm
3a4au.



Ucnonb3oBaTtb an06pe're|-||-|b|e 3HAHNA U YyMeHNA B npakmqecxoﬁ AeATe/IbHOCTU U
I'IOBceAHeBHOﬁ XU3HWN AnAa:

-nuccnefoBaHuA (MogennMpoBaHMA) HECNOXKHbIX MPAKTUYECKUX CUTYaLLMIM Ha OCHOBE MU3YYEHHbIX
dopmyn 1 cBOMUCTB PUryp;

-BbIMMCNEHMUSA O/IVH, NAOLWAAel U 06BEMOB peasibHbIX O6BEKTOB NPY PeLLEHMM NPAKTUYECKUX
334,34, UCNONb3yA NPU HEOBXOAMMOCTU CNPABOYHMKM U BbIYUCUTE/IbHbIE YCTPOMCTBA

B pe3ynbTate nsyyeHusa reometTpum oby4daloLMnCAHayYnTCA:

® pacnosHaBaTb Ha YepTerkax U MOoAeNAX MNPOCTPAHCTBEHHble (GOPMbl; COOTHOCUTb
TpexmepHble 06beKTbI C UX ONUCAHUAMMU, U3006paXKEHUAMN;

® ONUCbIBaTb B3aMMHOE pPaACMO/IOXKEHNE MNPAMbIX W MNIOCKOCTEM B MNPOCTPAHCTBE,
ape2ymeHmMuposame 80U CyHOeHUs 06 3Mom pacronoMeHuU;

® QaHa/M3MPOBATb B MPOCTEMWNX CAy4anX B3aMMHOE pPaACMONOXKEHWE OOBEKTOB B
NPOCTPAHCTBE;

e K306paxKaTb OCHOBHbIE MHOTFOrPAHHWKM W KPYrable Tena, BbIMNOMHATbL YEepTexun Mo
YCNOBMAM 334ay;

® CTPOWUTb NpOCTENLLME ceyeHUns Kyba, NpU3Mbl, MMpaMnabl;

e pewaTb MNAAHUMETPUYECKME W NPOCTEMLIME CTepeoMeTpuYeckme 3agayM Ha
HaxoXAeHNe reomeTpUYecKnx BeIMUYNH

(anmH, yrnos, nnowanei, obvemos);

® MCNONb30BaTb NpPU peweHnn CTeEPpEeOMETPUHECKUX 3a4a4 NNIaHUMETPUYECKUNE d)aKTbI n
meToAapbl,

® NpoBOAUNTb AOKa3aTe/ibHble PaACCyXKOAEHNA B XOA€ PeELLEHNA 3a4a\.

ObyyatoWwmnncanony4yum e03mMoHHOCMb:

®  pewams JHCUZHEHHO NPAKMU1EcKue 3a0adi;
®  CAMOCMOsSIMeENbHO NPUOOPemanmsv U NPUMEHMb 3HAHUSL 8 PA3TUYHBIX CUMYAYUSX,
pabomamb 8 2pynnax;
®  apeyMenmuposamv u OMCMAaudams C80I0 MOUKY 3PEHU,
®  yuemb CIYUAMb OpYeUx, U31eKamo yueOHyI0 UHDOPMAYUIO HA OCHOBE
CONOCMABUMENbHO20 AHAIU3A
00beKmos;
®  N01b306AMBCSA NPEOMEMHBIM YKA3AmMeneM SHYUKIONeOUull U CNPABOYHUKOS OJlsl
HAX0HCOCHUS.
ungopmayuu,
®  CaMOCMOSMENbHO OCUCMBO8AMb 6 CUMYAYUU HEONPeOeIEHHOCMU NPU PeeHUU
AKMYANbHBIX 0151 HUX
npoobuem.
®  y3HaAMb 3HAUEHUe MAMeMamuieckou HAyKu 0 peueHus 3a0a4, GO3HUKAOUWUX 8 Mmeopuul
U npakmuxe, WUpoOmy u 6 mo dHce 8pems 02PaAHU4eHHOCHb NPUMEHEHUS
MamemMamuyeckux Memooo8 K aHaiu3y u ucciedo8aHuIo npoyeccos U a6ieHull 8 npupooe
u obuecmae;



®  y3HamMb 3HAYEHUe NPAKMUKU U 80ONPOCOB, BOZHUKAIOWUX 8 CAMOU Mamemamuxe Os
Gopmuposanus u pazeumus MamemMamuyeckol HayKu, UCMopuro pazeumus
B03HUKHOBEHUS U PA3GUMUSL 2EOMEMPULL;
®  NPUMEHAMb YHUBEPCATbHBIU XAPAKMED 3AKOHO8 TOSUKU MAMEMAMUYECKUX
PAccyHcOeHuti, Ux NPUMEHUMOCHIb 80 8CeX 0DNIACMAX 4eN08eHeCKOll 0esmenlbHOCmU,
8EPOSIMHOCMHBLLL XAPAKMeEP PA3TUUHBIX NPOYECCO8 OKPYIHCAIOWE20 MUPA;

3. O6bembl Ten (17u.)

COIAEPXAHUE YYEBHOI O IIPE/IMETA
1. NosTopeHue (3 u.)
2. UunmHap, KoHyc 1 wap (16 u.)
Unnmnnap. KoHyc. Coepa.

Ob6bbem npamoyronbHoro napannenenunena. O6bem NPAMON MPU3MblI U LMAUHAPA.

O6bembl HAKIOHHOM NPU3MbI, TMPaMUAbl M KoHyca. O6bem Wwapa 1 naowaab chepbl.

4. BeKTopbl B NpocTpaHcTBe (6 u.)

MNoHATWe BeKTOpa B NPOCTPaHCTBe. CnoxeHue 1 BblunTaHUe BEKTOPOB. YMHOXEeHMe BeKTopa

Ha Yncsio. KomnaaHapHble BEKTOPbI.

5. Metopg KoopauHaT B NpocTpaHcTee. AsuxkeHue. (15 u.)
TOYKM W KOOPAMHATbI

KoopamnHaTthbl
[BuKeHune.

BEKTOpa.

CKaJ’IﬂpHOG npomsseneHne BEKTOPOB.

6. 3aKknouMTENIbHOE NOBTOPEHUE NPU NOATOTOBKE U UTOFOBOM aTTeCcTaLuu No reomeTpum

(114.)

KaneHaapHo-TemaTuyecKkoe nnaHuposaHue 11 ka.

n/n

Tema pasgena, Tema
YpOKa

Kon -
BO
yacos

yy[

npeameTHble

meTanpeameTHble




MNosTopeHue

(3u.)
MapannenbHoCTb 1 YmeTb 0606LaTb U CMCTEMATU3NPOBATD KoMMyHHKATHBHBIE : OPraHU30BBIBATH LI
NPAMbIX U NJIOCKOCTEN 3HaHMA NO NPONAEHHbIM TEMAM U y4€e0HOe COTPYAHHYCCTBO C YIUTENIEM U OJHOK]
01.09. PerynsiTuBHBIE: ONPEEIATH OCIEA0BATEIBHO
NCMNONb30BaTb UX MPU peLLueHnn g
MIPOMEKYTOUHBIX LIEJIeH ¢ y4eTOM KOHEYHOT'O Pt
22 NpMMepoB 1 3a4au. p yr ya N P
COCTaBIIAATH TUIAH MOCIEI0BATENHHOCTH IEHCTBY
Ilo3naBaTenbHbIE: YMETH OCYIIECTBISTH aHAIIY
CaMOCTOATE/IbHO UCKaTb U OTBUPaTL Heobxoau!
MHPopmaLmio.
MNepneHankynspHocTe | 1 YmeTb 0606WaTh ¥ CUCTEMATU3INPOBATD KoMMyHHKATHBHBIE: ONPEACIATH LEIU U (YHI
MPAMBIX 1 MJI0CKOCTEN 3HaHWA MO NPOVMAEHHLIM TEMaM M Y4aCTHHKOB, CIIOCOOBI B3aUMOJCHCTBHSL; [UIaHH]
06.09. NCNo/Ib30BaTb UX MNPU peLleHnmn CIIOCOOBI pa60T1>1; 00MEHMBATLCS 3HAHUSIMH ME)
22 NPMMepOB 1 3aay. TPYIIBL IS TPUHATHAS S(P(HEKTUBHBIX COBMECTH
PerynsituBHbI€e: ()OPMUPOBATH LIENIEBBIE YCTAH
JIESITEIPHOCTH, BBICTPAUBATh IOCIIEIOBATEIHHOC
HeoOxomuMbIX onepanuii. Ilo3HaBaTeabHBIE: «
CpaBHEHHE M KJacCH(PUKAIHIO 1O 331aHHBIM KP!
MHoOrorpaHHUKM 1 YmeTb 0606LaTh U CUCTEMATU3NPOBATD KoMMyHHUKAaTHBHBIE: ONPEICIATH LEIU U (YH
3HaHMA NO NPONAEHHbLIM TEMaM M YYaCTHHUKOB, CIIOCOOBI B3aUMOACHCTBHUS; IJIAHU]
08.09. MCMONb30BaTb MX NPU peLleHnmn CITOCOOBI pa6OTBI; 00MEHHMBATHCS 3HAHUSIMH ME)
22 NPUMEpOB 1 334a4. TPYIIBI ISl TPUHATHS 3P PEKTHBHBIX COBMECTH
PerynsituBHbIE: (HOPMUPOBATH LIENEBBIE YCTAH
JIeSITEIPHOCTH, BBICTPAUBATh IOCIIEIOBATENBHOC
HeoOxomuMbIX ornepanuii. Ilo3HaBaTeabHBIE: «
CpaBHEHHE U KIIACCH(PHKAINIO TIO 3aJaHHBIM KpI
Fnasa VI
LmnnmHap, KOHYC n
wap (16 u.)
$1 Unnmnap(3 u.)
MoHATHeE LMAnHAPa 1 O6bACHATD, YTO TaKoe LUANHAPUYECKan KoMMyHUKATHBHBIE: PA3BUTH y YUAIIXCS TPEIC
NOBEPXHOCTb, & 0bpasytoLme 1 ocb, MECTE MAaTEMATHKH B CHCTEME HayK.
19.09. | vakoe Teno HasbisaeTca UMAMHAPOM U
22 PeryasiTuBHBIE: (POPMHUPOBATE IEIICBEIC YCTAHOBK

KaK Ha3blBAlOTCA €ro 3/1eMeHTbl, YTO
npeacTtaBnAatoT coboli oceBoe ceueHne

UMAMHAPA M CeYEHUE NNOCKOCTbIO,
nepneHAMKYNAPHOWM K ero ocu, Kak

JCATCIIBHOCTH. Ilo3naBaTeabHbIE: Pa3IM4aTh METX
OKPY2KaroLIero Mypa 11o €ro ueisiM (Ha6ﬂ}0Z[€HI/Ie, OIT
OKCIICPUMCHT, MOACITMPOBAHUC, BLI‘H/ICJ'IGHI/IG)




nony4vaerca umnnHap I'IyTéM BpalweHna
BOKpPYI OCK €ro oceBoro ce4yeHusa;

5, Mnowaap nosepxHocTn | 2 06BACHATL, YTO NPUHMMAETCA 33 KoMMyHHKATHBHBIE: ONPEICIIATH ETH U (YHE
uMamMHapa naowanb 6OKOBOI NOBEPXHOCTH YYACTHHUKOB, CIIOCOOBI B3aUMOICHCTBHS; IJIaHY]
6 26.09. LUMAMHAPA, BbIBOAUTL GOPMYbl CIOCOOBI PabOTHI; OOMCHHUBATHLCS 3HAHUAMU ME?
22 nnowazaei 6OKOBOI 1 NOAHOM TPYIIIBI TS TPUHATHS 3 (OEKTHBHBIX COBMECTH
NoBepXHOCTEN LMAnHApPa 1 dopmyn
04.10. “p pa v gopmysy PerynsituBHbI€: hOPMUPOBATH LIEJIEBBIE YCTAHO
06bEMa uMAnHApPa, UCNOb30BaTb 3TU
22 JIESITENBHOCTH, BEICTPAUBATh IOCIEI0BATEIBLHOC
OpMYybl NPU peLeHnmn y N
(bopmynbl npu pewe 3apa HeoOxomuMbIX orepanuii. [lo3HaBaTeIbHBIE:O
CpaBHEHHE U KJIACCH(DUKAIIUIO TI0 33TAHHBIM K]
$1 KoHyc(4 u.)
7 MoHATUE KoHyca. 1 O6bACHATb, YTO TaKOE KOHMYecKasn KomMMyHuKaTHBHBIE: BBICTYIIUBATH MHEHHE Y.
NOBEPXHOCTb, eé obpasylolime, BepluMHa | KOMaHJIbI, HE nepeduBast .
06.10. 1 OCb, KaKoe TesI0 Ha3blBaeTcA KoHycom 1 | PeryJsiTHBHbIE: POrHO3UPOBATH PE3YIbTAT YC
22 KaK Ha3blBAIOTCA Ero 3/eMeH- Marepuaa, Onpe/essATh POMEKYTOUHbIE LEIU
ITo3HaBaTe/bHbIE: OCYIECTBIISATH CPABHEHHUE ¥
Tbl, YTO NpeAcTaBAAT cobon ocesoe KJIacCU(UKAIHIO 110 3aIaHHBIM KPUTCPHUSIM. Y M
ceyeHune KOHyCa n cevyeHue NNOCKOCTbIO, AHAJIM3UPOBATDH O6'I)CKTI)I C BBIJICJICHUEM TIPHU3HA
neprneHANKynspHou
K OCM, KaK NOy4aeTcsa KOHYC NyTém
BPALLLEHNA ero 0OCEBOro CEYEHUA BOKPYT
ocu
8, Mnowaap nosBepxHocTn | 2 06BACHATD, YTO NPUHMMAETCA 33 KoMMyHHKaTHBHBIE: ONPEICIATH LEIU U (YH
KOHyca. naowanb 60KOBON NOBEPXHOCTU KOHYCa, Y4aCTHHKOB, CIIOCOOBI B3aMMOIECHCTBHS; TIAHH]
9 11.10. BbIBOAMTb d)oleynH nnomap'eﬁ B6OKOBbIX CIIOCOOBI pa6OTBI; 00MEHHMBATHLCS 3HAHUSIMH ME)
22 M NOJHBIX MNOBEPXHOCTEHN KOHYCa U TPYIIbI Jisl TPUHATHS 3P )EKTUBHBIX COBMECTH
YyCeY&HHOro KoHyca; GopmMmynnmposatb
13.10. Y PerynsituBHbI€: ()OPMUPOBATH LIENIEBBIE YCTAH
Teopemy 06 06bEME KOHyCa,
22 JIEATENBHOCTH, BEICTPAUBATh IOCIEI0BATEIBHOC
HeoOxonuMbIX onepanuii. Ilo3HaBaTeabHBIE: «
CpaBHEHHE U KIIACCH(PHKAINIO TIO 3aJaHHBIM KpI
10 YceueHHbI KOHYC. 1 06DBACHATL KaKan Gpurypa HasbiBaeTcA KoMMyHHKATHBHBIE. CIIOCOOCTBOBATH (hopmuf
YCEUYEHHBIM KOHYCOM M KaK Hay4HOTO MUPOBO33PEHHUS.
Ha3bIBalOTCA.€r0 3/IeEMEHTbI; BbIBOAMUTb
. .. PeryasiTuBHBIE :OIICHUBATH BECOMOCTD IIPHUBO/I
bopmyny o6bEma yce4€HHOro KoHyca, N
18.10. . JIOKa3aTeNbCTB M paccyxkaeHnii. [To3HaBaTesibH
Mcnonb3osaTb GOPMybl NAoWALEN .
22 OCYIIECTBIISITH PACIIMPEHHBIN MTOUCK HH(pOpMAN

noBepxHoOCTen 1 06bEMOB KOHYCa U
YCEUYEHHOro KoHyca Npu pelleHnn 3aaay




$1 Coepa(7u.)

11 Coepa v wap. 1 dopmynuposats onpeaeneHusa chepsbl, eé | KoMMyHUKaTHBHBIE :0praHU30BHIBATH U IJIAH
LLeHTpa, paguyca n anameTpa; y4eOHOe COTPYIHHYECTBO C YUUTEIIEM U OJHOKJ]
PeryasiTuBHBIE. ONPEICIIATH MOCISIOBATEIBHO
MPOMEKYTOYHBIX IIENIeH ¢ Y4ETOM KOHEYHOTO P¢
20.10. COCTaBJIATH IIJIaH MOCIEI0BATENLHOCTH IEHCTBY
22
Ilo3HaBaTeIbHBIE. YMETh OCYIIECTBIIATH AaHATIY
CaMOCTOATE/IbHO UCKATb U 0TOUPaTb Heobxoaur
MHPopmaLmto.
12 B3anmHoe 1 NccneposaTb B3aMMHOE pacnonoXxeHue KoMMyHHKaTHBHBIE: MIPOSBIISITE TOTOBHOCTD §
pacnonoxeHue chepbl cdepbl 1 NPAMOiL Pa3HbBIX TOYEK 3pEHUs U BBIPaOOTKe 001IeH (Ipy
MO3UIU
1 NIOCKOCTU. .
25.10 PerysiTHBHBIE: OCO3HABATh Ka4€CTBO U YPOBEl
22
Ilo3HaBaTeabHbIE: CO3aBATH CTPYKTYPY B3aHN
CMBICIIOBBIX €IJMHUI] TEKCTa
13 KacatenbHas 1 dopmynmpoBsaTb onpeaeneHune Kaca- KoMMyHUKATHBHBIE: Pa3BUTH y YUAIIIXCS TPEIC
NNOCKOCTb K chepe. MeCTe MaTEMATHKH B CHCTEME HayK.
Maowaap chepbi. Te/NIbHOM NpaMoW K coepe,
27.10. | dopmyMpoBaTh 1 10Ka3bIBaTL Teopembl | PeryisiTHBHbIE: (POPMUPOBATE LIETICBbIC YCTAHOBK
22 0 CBOVICTBE 1 NPU3HAKe KacaTenbHOM nesrrenbHOCTY. [103HaBaTeIbHbIE: Pa3IYaTh METX
NPAMO#t OKPY KAFOITIer0 MUPA TIO €70 HESSM (HAOMIOIeHNE, Ol
SKCTIEPIMEHT, MOZICIIMPOBAHIE, BBIUFICIICHHE)
14 B3anmHoe 1 YMeTb onucbIBaTb M aHAIM3NPOBATb KoMMyHHKATHBHBIE. ONPEIENATh eI U (QyHE
pacnonoxeHue chepbl B3aMMHOE PacrnoioKeHue NPAMbIX U YYaCTHHKOB, CIIOCOOBI B3aMMOJICHCTBHS, TUIAHH]
W NPAMON. NNOCKOCTEN B NPOCTPAHCTBE, BbINOIHATb C110co0bl paboThL; 0OMEHHBATECS 3HAHHSIMH ME>
10.11. | yeprexm no ycnosmam 3agav. IPYMIIBI UL NPUHATHA () (EKTUBHBIX COBMECTH
22

PewaTb NnaHMMeETpPUYECKHME U
npocTelilune cTepeomeTpuyeckme 3agaum
Ha HaxXoXKAeHWe reoOMeTPUYECKUX
BE/INYUH (OMH, YrIoB)

PeryasiTuBHbIE: hOPMHUPOBATH IIEICBHIE YCTAHO
JIESITETPHOCTH, BBICTPAUBATH ITOCTIEIOBATEIBHOC
HeoOxomuMBbIX orepanuii. Ilo3HaBaTeIbHBIE:O
CpaBHEHHE U KIIACCH(DHIKAINIO TIO 3aJaHHBIM K




15 Cdepa BnncaHHas B 1 00BACHATb, KAKON MHOTOrPaHHUK KoMMyHuUKaTHBHBIE: Pa3BUTh Y YUAILMXCS MPEIC
LUANHOPUYECKYIO U Ha3blBaeTCA ONMCAHHbIM OKO/10 chepbl U MeCTe MAaTEMATHKH B CUCTEME HayK.
KOHMYecKyto 15.11. | kakoit — BNMCaHHbIM B chepy
NOBEPXHOCTb. 22 PeryasituBHBIE: (hOPMHUPOBATE IEIICBBIC YCTAHOBKI
nesirenbHOCTU. Il0o3HaBaTeIbHBbIE: PA3IHYaTh METC
OKPY KAFOITIET0 MUPA TIO €T0 TeSISIM (HaOMFO/ICHHE, Ol
IKCTICPUMEHT, MOZICTTMPOBAHHE, BBIUFICIICHHC)
16 CeueHun 1 O6bACHATL KaKkne KpMBble NoJyYatoTca B KoMMyHuKaTHBHBIE: Pa3BUTh Y YUAILMXCS MPEIC
LMIMHOPUYECKON CeYEHUAX LMNNHAPUYECKON NOBEPXHOCTN | MECTE MAaTEMaTUKU B CUCTEME HayK.
NOBEPXHOCTH. 17.11. | pazanuHbIMKM NAOCKOCTAMM
22 PeryasituBHBIE: (hPOPMHUPOBATE IIEIICBBIC YCTAHOBK
nesirenibHOCTU. [lo3HaBaTeIbHbIE: PA3IUYaTh METC
OKPYIKAFOITIEr0 MUPA TIO €ro TeSIsM (HaOFO/ICHHE, Ol
AKCTIEPUMEHT, MOJICITUPOBAHIE, BBIUKICIICHHUE)
17 CeyeHunA KOHUYECKoM 1 O6BbACHATL KaKkme KpuBble No/yYatoTca B KoMMyHHKATHBHBIE: ONPECIATH IETHA U (YHE
NoBEepPXHOCTH CeYeHUAX KOHMYECKOM NOBEPXHOCTU Y4aCTHHKOB, COCOOBI B3aUMOIEHCTBUS; TIIaHH]
22.11. | pa3AnyHBIMM NAOCKOCTAMM CIOCO0BI PabOThI; OOMEHHUBATHLCS 3HAHUAMH ME?
22 TPYIITBI JJ1sl TPUHATHS 3()(DEKTUBHBIX COBMECTH
PeryasiTuBHbIE: )OPMUPOBATH LIEJIEBBIE YCTAHO
JIeSITENIbHOCTH, BBICTPAaUBaTh MOCIEI0BATEIHHOC
HeoOxomuMbIX onepanuii. Ilo3HaBaTeIbHBIE:O
CpaBHEHHE U KJIACCH(DUKAIINIO IO 33JTaHHBIM K
18 KoHTponbHas pabora 1 HayunTbca npumeHaTb NpuobpeTeHHble KommyHukamueHbie: ynpaBaaTb CBOMM NOBEL,
Ne 1 «LuauHgp. 3HaHMWA, YMEHUA, HaBblKN B KOHKPETHOM (KOHTPOJIb, CAMOKOPPEKLMA, OLLEHKA CBOETO pe:
KoHyc.LLlap» 24.11. | pestenbHocTH
22 PeayaamusHbie: GopMnpoBaTb CNOCOBHOCTb K
CUA U 3HEPrumn; cnocobHOCTb K BOSIEBOMY YCUAV
npeoaoneHnmn NPenATCTBUN.
Mo3HaeamenbHble: BbIbUpaTb Hanbonee addel
cnocobbl pelleHuns 3a4au.
19 3avet Nel«limnnuap. 1 HayunTbca npumeHsaTb NpuobpeTeHHble KommyHukamueHele: ynpasnaTb CBOMM NOBe.;
Konyc.lLap» 3HAHMWA, YMEHUA, HaBblKM B KOHKPETHOM (KOHTPO/Ib, CAMOKOPPEKLMA, OLLEHKA CBOETO pe:
AeATeNbHOCTU
29.11. PeayaamueHbie: GopMnpoBaTb CNOCOBHOCTb K
22 CUA U 3HEPTNK; CNocobHOCTb K BOIEBOMY YCUAY

npeogoneHnn npenAaTcTeu n.

Mo3HaeamesnbHble: BbIbUpaTb Hanbonee addel
Cnocobbl peLleHns 3a4au.

Fnasa VIl. O6bembl
Ten (174.)

$1 06bem
NPAMOYro/NbHOro
napannenenunepa(2
u.)




20 MoHATHe obbema. 1 O6BACHATDL Kak u3mepsatoTca obbembl Ten, | KoMMyHHKaTHBHBIE: IPOSBISATE TOTOBHOCTS §
NPOBOAA aHANOIMIO C U3MEPEHNAMM Pa3HBIX TOYCK 3PEHUS U BEIPAOOTKE 00MIeH (Tpy
01.12. | nnouwageit MHOTOYroNbHUKOB; TOSHLIH ]
29 PeryasiTuBHBIE. 0CO3HABATH KAYECTBO U YPOBCI
Ilo3HaBaTebHBIE: CO37aBATh CTPYKTYPY B3aHN
CMBICJIOBBIX €IMHUI] TEKCTa
21 Obbem 1 dbopmymMpoBaTb OCHOBHbIE CBOWCTBA KoMMyHHKATHBHBIE: Pa3BUTH y YUAIIUXCS TPEIIC
NPAMOYro/bHOro 06bEMOB U BbIBOAUTDL C UX MOMOLLbIO MECTE MaTEMATHKHU B CHCTEME HAyK.
napannenenvneaa. 06.12. | popmyny o6bema NPAMOYrobHOTO
22 napannenenunesa PeryasituBHBIE: (hPOPMHUPOBATH IEICBBIC YCTAHOBK
nesirenbHocTy. [103HaABaTe IbHBIE: Pa3IUaTh METY
OKPY>KaOIIEro MHpa TI0 €10 LEJisM (HaOJIFOIeHHE, OIT
SKCIIEPHMEHT, MOJICTTUPOBAHHE, BBIUHCIICHHE)
$2 O6bembl npamoii
npusmbl U
umamHgpa(3 u.)
22 Obbem npamon | 1 dopmynmpoBaTb U f0Ka3bIBaTh Teopembl | KoMMyHHKATHBHBIE: IIPOSBIATH TOTOBHOCTD F
npu3mbl. 06 o6beme NpPAMON NPU3MbI; peLlaTb Pa3sHbIX TOUEK 3PEHMS M BBIPAOOTKE 00wwel (rpy
08.12. | 33paun, cBA3aHHbIE C BbIMUCIEHMEM TOSHIIH .
22 OBbEMOB STHX Te PerynsituBHBIE: OCO3HABATh KAYECTBO U YPOBEl
IMo3HaBaTe/IbHBIE: CO3/1aBATh CTPYKTYPY B3auN
CMBICJIOBBIX €IMHHUI] TEKCTa
23, | O6bvem unanHapa 2 dopmynnpoBaTb U f0Ka3bIBaTb Teopembl | KoMMyHHKaTHBHBIE: Pa3BUTh Y YIAIITIXCS TIPETIC
06 06beMe UMANMHAPA; peLaTh 3ajauu, MECTE MaTCMaTHKH B CHCTEME HayK.
24 13.12. | cBAzaHHble C BbluMCEHMEM 06bEMOB
22 STUX TEN PerynsituBHbI€: (HOPMUPOBATH I1ETIEBBIC YCTAHOBK
nestenibHocTH. [lo3HaBaTe/IbHbIE: PA3THYaTh METC
OKPY KAFOITIero MUPA TIO €70 HESSM (HaOMFo/IeHNE, OIT
15.12. IKCIIEPUMEHT, MOJIC/TUPOBAHIE, BBIUHCIICHIIE)
22

S3 06bembl
HaKNOHHOW NpU3MbI,
nupamuabl u KoHyca(5
4y.)




25 Bbluncnenve obbvemos | 1 BbiBOANTL MHTErpanbHyto dopmyny ans KoMMyHHKaTHBHBIE: CIIOCOOCTBOBATh (hopMuf
Ten c NMOMOLLLbIO BblYUCNEHWNA 06bEMOB TEN U AOKa3blBaTb | HAYYHOTO MUPOBO33PEHUA.
WHTerpana. C ee NoMOLLbIO TeopeMbl 06 06beme
20.12 . PeryasiTuBHBIE :OICHUBATH BECOMOCTD TIPHUBO]I
14 | HaKNOHHOM NpuU3mbl, 06 06beme KoHyca, N
22 JTIOKa3aTenbCTB U paccyxkacHuil. [lo3HaBaTe bH
nupamuapl; N
PamMuALL OCYIIECTBIIATH PaCITUPEHHBIH MOMCK HHpOpMATIl
26 Obbem HaknoHHoM | 1 BbiBOANTL MHTErpanbHyto dopmyny ans KoMMyHHKAaTHBHBIE: CIIOCOOCTBOBATH (hopMUY
npu3smbl. BbIYUCNEHNA 06BEMOB TEN U AOKa3blBaTb | HAYYHOTO MUPOBO33PEHUS.
22.12. | ¢ ee nomoLupto TeOpemMbl 06 06bEME
22 . PeryasiTuBHBIE :OI[CHUBATH BECOMOCTD MIPUBO]I
HaK/IOHHOM NpuM3Mmbl, 06 06beMe KOHYCa, N
JIOKa3aTeNnbCTB U paccyxacHuii. [lo3HaBaTeIbH
nupamuasi; N
PamMuALL OCYIIECTBIIATH PaCIIUPEHHBIH MOKCK HHpOpMATl
27 O6bem nupamuabl. 1 BbIBOAUTL MHTErpanbHyto Gopmyny ana KoMMyHHKaTHBHBIE: MIPOSBIISITE TOTOBHOCTD §
BbluMC/IeHNA 06bEMOB Tes U AoKa3biBaTb | PA3HBIX TOYCK 3pCHUA U BBIpaboTKeE 001IEH (Tpy
IIO3UIIN U
27.12. | ¢ ee nomoLupto Teopembl 06 06beme 1 .
29 . PerysiTHBHBIE: OCO3HABATh Ka4€CTBO U YPOBEl
HaK/IOHHOM NpuM3Mmbl, 06 06beME KOHYCa,
nnpamunabl; Ilo3HaBaTesbHBIE: CO3JaBaTh CTPYKTYPY B3auh
CMBICIIOBBIX €IMHUI] TEKCTA
28, | O6bbem KoHyca. 2 BbIBOAUTb GOPMYAbI A1A BblYUCAEHMUA KoMMyHUKATHBHBIE: Pa3BUTH y YUAIIIXCA TPEIC
06bEMOB YCEYEHHOW NMPaMMabI U MECTE MaTeEMATHKH B CHCTEME HayK.
23 29.12. | yceueHHOro KOHyca; peLuaThb 3a4auu, P
eryJsiTuBHbIE: (HOPMHUPOBATH IIEJIEBHIC YCTAHOBKI
22 CBA3aHHbIE C BblYMCAEeHMEM 06beMOB y (opp M
nesrrenbHOCTH. [103HaBaTeIbHbIE: Pa3IYaTh METX
aTUX Ten
10.01 OKPY KAFOIIIero MUpA TI0 €T0 HESsM (HaOMI0/IeHNE, Ol
23 SKCTIEPIMEHT, MOZICIIMPOBAHIE, BBIUFICIICHHE)
$4 Ob6vem wapa u
naowaab cepbl (54.)
30, | Obbem wapa. 2 dopmynuposaTtb onpeaeneHus wapa, ero | KoMMyHHKATHBHBIE: TIPOSBIATH TOTOBHOCTD F
LeHTpa, paanyca 1 AMameTpa; Pa3HBIX TOYEK 3PEHHs U BEHIPaOOTKe ob1el (rpy
’ 7
TTO3UITH
31 12.01. | popmyauposatb Teopemy 06 1 )
23 PeryasiTuBHBIE: OCO3HABATH KAYECTBO M YPOBE]
06bEMe Wapa; .
1701 Ilo3naBaTeabHBIE: CO3ABATH CTPYKTYPY B3aHN

23

CMBICJIIOBBIX €AWHMIL TEKCTA




32 O6bembl waposoro | 1 O6BACHATD, YTO NPUHUMAETCA 33 KoMMyHuUKaTHBHBIE: Pa3BUTh Y YUAILMXCS MPEIC
CermMeHTa,  LLAPOBOro naowaas chepbl; Bbl- MECTe MaTCMaTHKH B CHCTEME HayK.
cnoa  u  waposoro | 19.01.
cexTopa. 23 BOAUTL GOPMYJIY, BbIPANKAIOLLLYHO PeryasituBHBIE: (hOPMHUPOBATE IEIICBBIC YCTAHOBKI
naowWwaab chepbl yepes eé paguyc, a nesirenbHoCcTA. [103HaBaTe IbHBIE: Pa3IYaTh METX
TakKe GOpMYAY Naowaau chepuye- OKPY KAFOITIET0 MUPA TIO €T0 TeSISIM (HaOMFO/ICHHE, Ol
IKCTICPUMEHT, MOZICTIMPOBAHHE, BBIUFICIICHHC)
CKOWM 4acTu NOBEPXHOCTU LLIAPOBOro
cermeHTa
33, | Nnowaab cdepbl 2 06BACHATL, YTO NPUHMMAETCA 33 KoMMyHHKATHBHBIE: ONPEICIIATH ETH U (YHE
naowaab cdepbl U KaKk OHa BblparkaeTca YYaCTHHUKOB, CIIOCOOBI B3aUMOJICHCTBHS; IIJIaHU]
34 24.01. | yepes paguyc coepbl, UCMONL30BATL CrocoObl pabOThI; 0OMEHUBATHCS 3HAHUSMH ME?
23 dopMy/bl 06bEMA LWapa 1 NAoLAAM TPYIIIBI JUIsl IPUHATHSA 3G ()EKTHBHBIX COBMECTH
cbepbl Npu peweHnmn 3agad
26.01. PeryasituBHBIE: hOPMHUPOBATH IIETICBBIC YCTAHO
23 JISSITEIIbHOCTH, BBICTPAUBATH MOCIICIOBATEIIBHOC
HeoOxomuMbIX orepanuii. [lo3HaBaTeIbHBIE:O
CpaBHEHHE U KJIACCH(DUKAIINIO IO 33JTaHHBIM K
35 KonTtposibHast padora | 1 HayunTbca NpUMeHATb NpUobpeTeHHbIe KommyHukamueHebie: ynpasnaTb CBOMM NoBeS,
Ne 2 «O0beMbI TED 3HaHWA, YMEHUA, HAaBbIKM B KOHKPETHOM (KOHTPO/Ib, CAMOKOPPEKLMA, OLEHKa CBOEro pe:
31.12. | peatenbHocTn
23 PezaynamueHsie: GopmMpoBaTb CNOCOOHOCTb K
CU U SHEPTUU; CMOCOBHOCTL K BOJIEBOMY YCUY
NpeoaoNeHnn NPenaTCTBUIMA.
Mo3HaeamenbHbie: BbIbUpaTb Hanbonee addel
Cnocobbl peLleHns 3agau.
36 3auer Ne2 "O0beMbl 1 HayunTbca npumeHsaTb NpuobpeTeHHble KommyHuKamueHole: ynpasnsiTb CBOMM MOBeS,
Tea" 3HaHWA, yMeHWA, HaBbIKM B KOHKPETHOW (KOHTPO/Ib, CAMOKOPPEKLMA, OLLEHKA CBOETO pe:
10.02. | peatenwbHoctn
23 Pe2ynamueHeble: popMMpPOoBaTb CNOCOBHOCTb K
CU W SHEPTUK; CMOCOBHOCTb K BONIEBOMY YCUAY
NpeoaoneHnn NPenaTCTBUMA.
Mo3HasamenbHble: BbIbUpaTb Hanbonee addel
Cnocobbl peLleHns 3a4au.
I'naBa IV. Bektopbl
B MPOCTPaHCTBE
(6uacoB)
$1 MousiTue BeKTOPa
B npocrpancrse (1 4.)
37 MoHATUe BeKTOpa. 1 dopmynuposaTtb onpeaeneHusa Bektopa, | KomMyHHKaTHBHBIE: CIOCOOCTBOBATH (POPMHL
PaBeHCTBO BEKTOPOB €ro A/IMHbl, KONIMHEaPHbIX BEKTOPOB, HAYYHOI'0 MUPOBO33PEHUS.
14.02. | pasHbIx BEKTOPOB;
23 PeryisiTuBHbBIE :0I[CHUBATH BECOMOCTD MPUBO]]

dopmynmpoBaTb U LOKa3bIBaTb
YTBEPXKAEHUA O PaBHbIX BEKTOPaX

JI0Ka3aTenbCTB U paccyxacHuil. [lo3HaBaTenbH
OCYIIECTBIIATHh PACIIUPEHHEIH MOMCK HHPOPMATI




$2 CnoxeHue un
BblYMTaHME BEKTOPOB.
YMHOXeHue BeKTopa
Ha uuncno.(2 u.)

38 CnoxeHwue n 1 O6bACHATL, KaK onpeaenalnTca cymma m KoMMyHuKaTHBHBIE: TIPOSBISATH TOTOBHOCTD F
BbIUMTAHME BEKTOPOB. PasHOCTb Pa3HBIX TOYCK 3PEHUS M BBIPAOOTKE 00IIIeH (Tpy
TIO3HIIUT
CyMMa HECKONbKUX 16.02. P H )
seKTOPOS 23 BEKTOPOB; POPMYIMPOBATS M 40KA3bIBATH eryJIATHBHBIE. OCO3HABATH KAYCCTBO U YPOBE]
Teopemy
Ilo3HaBaTebHBIE: CO37aBATh CTPYKTYPY B3aHN
CMBICJIOBBIX IIMHUI] TEKCTa
44 Cymma v pa3HOCTb BeKTopos 1 o A n
KOOpZMHaTax CyMMbl BEKTOPOB U eé
cneacTBusA
39 YMHO)KeHue BeKTopa 1 O6bACHATb, KaK onpeaensaeTca KoMMyHHKaTHBHBIE: PA3BUTh Y YUAIIMXCS MPEC
Ha 4YUCJI0 npovsseneHne BEKTOpPa Ha YMCAo; MECTE MaTEMATHKU B CUCTEME HayK.
21.02. | popmynnpoBaThb 1 AOKa3bIBATL TEOPEMY
23 PeryasiTuBHbIE: (hOPMUPOBATH I1eJIEBbIE YCTAHOBK
0 KoopAMHaTax Npou3BeeHNa BeKTopa
nestenibHocTh. [lo3HaBaTe/IbHbIE: Pa3yaTh METC
Ha
OKPYKAOIIEro MHpa TI0 €ro LeJsM (HAOJFO/IeHHE, OIT
UMCO 1, ONMPAACH Ha Hed, SKCIIEPUMEHT, MOJISJTUPOBAHHE, BEIMUCIICHHE)
060CHOBbLIBATL CBOMCTBA 3TOM OnepaLmm
$3 Komnianapusie
BeKTOPHI (2 4.)
40 KomrmnanapHsie 1 O6BACHATD, KaKne BEKTOPbI Ha3blBaloTCA KoMMyHUKAaTHBHBIE: TIPOSBISATH TOTOBHOCTH K
Bekropsl. [IpaBuno KOMMAaHaPHbIMM; Pa3HBIX TOYEK 3PEHHs U BEIPaOoTKe 0O1el (rpy
’
napajuienenumnena 24.02 TIO3HULIUU
23 PeryasiTuBHBIE. 0CO3HABATH KAUECTBO U YPOBE]
Ilo3HaBaTeabHBIE: CO3ABATH CTPYKTYPY B3aHN
CMBICIIOBBIX €IMHUI] TEKCTa
41 Paznoxenne BekTopa 1 dopmynMpoBaTb U LOKa3bIBaTb TEOPEMY KoMMyHUKATHBHBIE: PA3BUTH y YUAIIIXCS TPEIC
110 TpEM 28.02. MECTe MaTEeMATHKH B CHCTEME HAYK.
HEKOMILIaHAPHBIM 23 0 Pa3NoXKEeHUU BEKTOpa No TPEM
BEKTOpaM PeryasituBHbIe: (hOpMUPOBATH I1ETIEBBIE YCTAHOBK

HEKOMMN/1IaHAPHbIM BEKTOPaAM

JestenibHocTH. [lo3HaBaTe/IbHbIE: PA3THyaTh METC
OKPY KAFOITIero MUPA TIO €70 eIIsM (HaOMFOZICHHE, Ol
IKCIIEPUMEHT, MOJIC/TUPOBAHKE, BBIUHCIICHIIE)




42 3ager Ne3 «Bektoper B | 1 HayuuTbca npumeHATb NpUobpeTeHHbIe KommyHukamuseHebie: ynpasnaTb CBOUM NOBES,
HPOCTPAHCTBE 3HaHMWSA, YMEHUS, HaBbIKN B KOHKPETHOM (KOHTPO/Ib, CAMOKOPPEKLLMSA, OLLEHKA CBOErO pe
AeATeNIbHOCTH
PezynamueHbie: GopMmnpoBaTb CNOCOBHOCTb K
02.03. CWN M 3HEPTrUM; CMOCOBHOCTL K BOSIEBOMY YCUIIY
23 npeoaoseHnmn NPenAaTCTBUN.
MosHasamenbHsie: BbIGNpaTh Hanbonee addel
cnocobbl peleHuns 3a4au.
Fnasa V. Metop,
KoopAWHaT B
npocTpaHcTBe.
ABukeHue.
(15u4.)
$1 Koopaunatbi
TOYKH H KOOPAUHATHI
BekTopa(4 4.)
43 [IpssmoyronbHas 1 O6bACHATD, YTO TaKOE OCb KOOPAMHAT, KoMMyHHKaTHBHBIE: PA3BUTh Y YJaIIMXCS MPEC
CHUCTEMA KOOpAMHAT B KaK onpeaenseTca KoopauHaTta TOYKK No MECTEC MAaTEMATHKK B CHCTEME HAYK.
IIPOCTPAHCTBE 07.03. [aHHOW OCK, KaK BBOAMTCA U
23 0603HavaeTcA NPAMOYrofibHaA cucTema PeryasTuBuLIe: (opMHpOBaTS LIENCBLIC YCTaHOBK
nesrrenibHOCTH. [103HaBaTeIbHbIE: Pa3IMYaTh METX
KOOPAMHAT B NPOCTPAHCTBe, KaK OKPYXKAFOIIIero MUpa TI0 €ro HeSsM (HaOI0/IeHNE, Ol
Ha3bIBaAlOTCA OCU KOOPAMHAT; SKCTIEPHMEHT, MOJIETMPOBAHHE, BLMHCIICHHE)
44 | KoopauHaTsl BekTopa. | 1 BBIBOJWTH M UCIIOI30BAThH B PEIICHUIX KoMMyHUKATHBHBIE: Pa3BUTH y YUAIIIXCA MPEIC
CBs13p MEXITY 3a/1a4 (opMyJibl KOOPJMHAT CCPEAUHBI MECTe MAaTEMATUKH B CHCTEME HayK.
KOOp/MHATAMH 09.03. | OTpe3Ka, ITUHBI BEKTOpa U PACCTOSHUS
BEKTOPOB H 23 MEXIY ABYM: TOYKAMH. PerynsituBHbI€: (HOPMUPOBATH I1ETIEBbIC YCTAHOBK
KOOPJAMHATAMH TOUeK nesrrenbHOCTH. [103HaBaTeIbHbIE: Pa3IYaTh MET
OKPY KAFOIIIero MUpa TIO0 €T0 HESIsM (HaOMIo/IeHHE, Ol
SKCTIEPUMEHT, MOZICIMPOBAHNE, BBIUFICIICHHE)
45 [pocrefimme 3agaun B | 1 BBIBOJUTH U HCIIONB30BATH B PEIICHUSIX KoMMyHHKATHBHBIE: ONPECIATH LENU U (YH
KOOpJUHaTax 3aza4 (pOpMyIIbl KOOPIAHHAT CEPEIHHBI YYACTHHUKOB, CIIOCOOBI B3aUMOAEHCTBHUS, IDIAHU]
14.03. | oTpe3Ka, JUIMHBI BEKTOPA 1 pACCTOAHUA CII0cOOBI PaBOTHI; OOMEHMBATHCS 3HAHHUAMH ME3
23 MEXY ABYMS TOUKAMH. TPYIIBI TS IPHHATHS SQOEKTHBHBIX COBMECTH
PerynsituBHbI€e: (HOPMUPOBATH LIENIEBBIC YCTAH(
JIESITETTPHOCTH, BBICTPAUBATh ITOCIIEIOBATEIBHOC
HeoOXxomuMBbIX orepanuii. Ilo3HaBaTeIbHBIE: «
CpaBHEHHE U KIIACCH(DPHKAINIO TI0 3aJaHHBIM K
46 | YpaBHeHue chepsl 1 BreBonuts ypaBHeHHE cepsl JaHHOTO KoMMyHUKATHBHBIE: TIPOSBISATH TOTOBHOCTH K
paamyca ¢ IEHTPOM B TAHHON TOYKE Pa3HBIX TOYEK 3PEHUS U BEIPAOOTKe 001Iei (Tpy
16.03. MTO3ULIAHA
23 PeryasiTuBHBIE: OCO3HABATH KA9ECTBO M YPOBE]

ITozHaBaTesIbHBIE: CO3/1aBaTh CTPYKTYPY B3aMN
CMBICTIOBBIX €IMHHI] TEKCTA




$2CkanspHoe
npousseaeHue
BeKTopos (6 4.)

47 Yron mexay 1 O6bACHATL, Kak onpeaenaeTca yron KomMMyHuKaTHBHBIE :0pTaHU30BBIBATH U IJIAH
BEKTOpPamm MeXy BEeKTopamu; y4eOHOe COTPYIHHYECTBO C YUUTEIIEM U OJHOKJ]
21.03. PerynsiTuBHBIE: ONPEAEISATH OCIEA0BATEIBHO
23 MIPOMEKYTOUHBIX LIEJIeH ¢ y4eTOM KOHEYHOT'O Pt
COCTaBIISATh TUIAH MOCIEI0BATENHHOCTH IEHCTBY
Ilo3HaBaTenbHbIE: YMETH OCYIIECTBIISATH aHAIE
CaMOCTOATE/IbHO UCKATb U 0TOUPaTb Heobxoaur
MHPopmaLmto.
48 CkanapHoe 1 dopmynunposaTtb onpegeneHve KoMMyHHKaTHBHBIE :0praHU30BBIBATH U TUIAH
npousseaeHune CKaNApPHOro Npou3BeAeHMA BEKTOPOB; y4eOHOe COTPYAHIYECTBO C YIHTENCM H OJIHOKI!
22.03. PeryasiTMBHBIE: ONPENENATh MOCIEA0BATEIBHO
BEKTOPOB dopmynmpoBaTb U fOKa3bIBATb 8
. MIPOMEKYTOUHBIX 1EJIeH ¢ y4eTOM KOHEYHOT'O D¢
23 YTBEPXKAEHUA O ero CBOMCTBAX. P Tt i . P
COCTaBIIATh TUIAH MOCIIEI0BATENHHOCTH ICHCTBY
ITo3HaBaTe/bHbIE. YMETH OCYIIECTBIISATH aHANY
CaMOCTOATE/IbHO UCKaTb U 0TBUPaTb Heobxoau!
nHbopmaLmio.
49, | BblumcneHue yrnos 2 O61BACHATD, KaKoW BEKTOP Ha3blBaeTcA KoMMyHHKATHBHBIE: ONPECIATH LENU U (YH
MeXay NPAMbIMU U HanpaBAAOLLMM BEKTOPOM NPAMOW, KaK YYaCTHUKOB, CIIOCOOBI B3aUMOJEHCTBHS; TUIAHH]
50 NJ0CKOCTAMM BbIYMC/UTL YFON MeX/Y ABYMA NPAMbIMM, | CIIOCOOBI PabOTBI; OOMEHUBATBCS 3HAHUSIMH ME)
06.04. | EC M3BECTHBI KOOPAMHATSI X TPYIITBI TS IPUHATHA 3 (EKTHBHBIX COBMECTH
HanpaBAAOLWMX BEKTOPOB; KaK
23 . PerynsituBHbI€: (HOPMUPOBATH LIENIEBBIC YCTAH
BbIYUCAUTD YTON MEXAY NPAMOWN U1
JIESITETPHOCTH, BBICTPAUBATh ITOCTIEIOBATEIHHOC
11.04. | NNOCKOCTbIO, €CIN U3BECTHbI KOOPANHATDI .
Dl HeoOxomuMbIX ornepanuii. Ilo3HaBaTeabHBIE: «
23 HanpaBAAOLLEro BEKTOPa NPAMON U

BEKTOpPa, nepneHANKYIAPHOro K nao-

CKOCTU, KaK BbIMUCTUTb Yron mexkay
ABYMA NTIOCKOCTAMU, €C/IN N3BECTHbI
KOOpANHaTbl BEKTOPOB,
nepneHaunKynapHbIX K 3TUM NJIOCKOCTAM

CpaBHEHHE M KIacCH()HUKAIHMIO 10 3aAaHHBIM K!




51, | YpasHeHue nnockoctn | 2 O6bACHATb, YTO Ha3biBaeTcs ypaBHeHnem | KoMMyHUKaTHBHBIE: IPOSBISTH TOTOBHOCTD F
AaHHOI NOBEPXHOCTU B 334aHHOM Pa3HBIX TOYEK 3PEHMS U BBIPAOOTKE 00LIeH (Tpy
o MO3ULIUU
52 13.04. NPAMOYro/sbHON cucteme 5
23 PeryasiTuBHBIE: OCO3HABAaTh Ka4ECTBO U YPOBE
KOOpAMHAT, BbIBOAWUTL YpaBHeHMe cohepbl
19.04 PA ! AUTE YD ¢ vp Ilo3HaBaTeabHBIE: CO3/1aBaTh CTPYKTYPY B3auM
) [JaHHOro pagmyca ¢ LeHTPOM B AaHHOM CMBICIOBBIX SIHHMI TEKCTA
TOYKe
$3 Ism:kenne (3 4.)
53 LleHTpanbHan, oceBas | 1 O6bACHATb, YTO TaKoe oTobpaxkeHue KomMMyHuKaTHBHBIE: TIPOSIBISTH TOTOBHOCTD K
1 3epKanbHas npocTpaHcTBa Ha cebsa 1 B Kakom cnyyae | Pa3HBIX TOUCK 3PCHUA U BBIPaOOTKE 00IeH (rpy
MO3UIIU
CUMMeTpUn OHO Ha3blBaeTCA ABUXKEHNEM
PerynsiTMBHBIE: OCO3HABaTh KAUYECTBO U YPOBE]
19.04. | MPOCTPaHCTB; 06bACHATb, YTO TaKkoe
23 ITo3HaBaTe/bHBbIE: CO37]aBATh CTPYKTYPY B3aUM
oceBas CUMMETPUA, LLeHTPabHas CMEICTIOBELX €[HHMI] TEKCTA
CUMMETPUA, 3epKanbHasa CMMMeTPUA
060CHOBbIBaTb, YTO 3TN OTObparKeHUA
MpocTpaHCcTBa Ha ceba aBaAoTCA
ABVXXEHUAMMW; MPUBOAUTL NPUMEpbI
MCNONb30BaHWA ABUNKEHWUI NpU
0b60CcHOBaHMM paBeHCTBa GUryp
54 MapannenbHbii 1 O61bACHATL, YTO Takoe oTobpaxkeHne KoMMyHHKATHBHBIE :0praHU30BbIBATH U IJIaH
nepeHoc NPOCTPaHCTBa Ha cebA 1 B KaKOM cyvae y4€0HOE COTPYAHHYECTBO C YIHUTEIEM U OJIHOKJ
25.04 PerynsiTuBHBI€: ONpeensaTh MOCIEI0BATEIBHO
OHO Ha3blBaeTCA ABUKEHNEM 8
MPOMEKYTOYHBIX IIeJIei ¢ yIeTOM KOHEYHOTO P
23 MPOCTPaHCTBa; OBbACHATDL, UTO TaKkoe b 4 1 . P
COCTaBJISITh IIJIaH TOCIIE0BATENbHOCTH ACHCTBY
napannenbHblii NepeHoC Ha AaHHbIN
ITo3HaBaTe/IbHBIE: YMETH OCYIIECTBIISATH aHAE
BEKTOp;
CaMOCTOATENIbHO UCKaTb U 0TBUpaTb Heobxoaui
nHbopmaumio.
55 MpeobpasosaHua 1 OB6BACHATL, YTO TaKoe LeHTpabHoe KoMMyHHKAaTHBHBIE :0praHU30BbIBATH U IIJIaH
noaobua nogobue (romoteTna) U KakMMu YyueOHOe COTPYHHYECTBO C yUHTENIEM H OJTHOK]
o PerynsiTuBHBI€: ONpENEnsITh MOCIEI0BATEIBHO
CBOWCTBaMM OHO obnajaer, 8
MPOMEKYTOYHBIX IIENIEH ¢ yIeTOM KOHEYHOTO e
27.04. | 410 TaKoe Npeo6pasoBaHme NOA0BMS 1 COCTaBJISITh [LIAH MOCIICA0BATEIbHOCTH JCHCTBH
23

KaK C ero nomolLbio BBOAMTCA NOHATHE
nogo6HbIX GUryp B NpOCTPaHCTBE

IMo3HaBaTelibHbIE: YMETh OCYIIECTBIISAThH aHAIE
CaMOCTOATE/IbHO MCKaTb U 0TBUPaTh Heobxoau!
nHbopmauuto.




56 KonTtpoabnas padora | 1 HayuuTbca npumeHATb NpUobpeTeHHbIe KoMMyHHKAaTHBHBIE: ONPEACISITE IIETU U (DYHI
Ne 3 «MeTtopg, 3HaHMA, YMEHMSA, HaBbIKN B KOHKPETHOM YYACTHHUKOB, CIIOCOOBI B3aUMOICHCTBHS, IDIAHY]
KoOpAWHaT B LeATENbHOCTU CIOCO0BI pabOTHI; OOMEHHUBATHLCS 3HAHUAMU ME?
NpPOCTpaHCcTBE» TPYIITBI TS PUHATHS 3 ()EKTHBHBIX COBMECTH

04.05.

23 PerynsituBHBI€E: ()OPMUPOBATH LIENIEBBIE YCTAH
JIeSITEIbHOCTH, BBICTPAUBATh MOCIEI0BATEIHHOC
HeoOxomuMbIX orepanuii. [lo3HaBaTeIbHBIE: «
CpaBHEHHE U KJIACCH(DUKAIINIO TI0 33TAHHBIM K]

57 3auet Ne 3 «MeTop, 1 HayunTbca NpUMeHATb NPUOBPETEHHbIE KomMMyHuKaTHBHBIE :0praHU30BBIBATH U IJIAH
KOOpAMHAT B 3HaHMWA, YMEHMS, HAaBbIKN B KOHKPETHOM y4eOHOe COTPYIHHIECTBO C YIHTEIIEM H OTHOKI]
NPOCTPaHCTBE 06.05. eATEeNbHOCTI PerynsiTuBHbIe: onpe)i[enﬁTL MOCJIEJIOBATEIBHO

23.23 MIPOMEKYTOUHBIX 1IEJIeH ¢ y4eTOM KOHEYHOT'O Pt

COCTaBIIAATH TUIAH MOCIEI0BATENHHOCTH IEHCTBY
Ilo3HaBaTenbHbIE. YMETH OCYIIIECTBISITH aHAIIY
CaMOCTOATE/IbHO UCKATb U 0TOUPaTb Heobxoau!
nHbopmaLmio.

3akntountenbHoe

NoBTOpPEHUE Npu

NnoAroToBKe U

WUTOrOBOI aTTecTauum

no reomeTtpum (11 u.)

58 [ToBTOpEHUE TEMBI: 1 YMmeTs 0000IaTh 1 CHCTEMaTH3UPOBATH KoMMyHUKAaTHBHBIE :0praHU30BBIBATh U IIaH
«AKCHUOMBI 3HAHUS TI0 IPOHICHHBIM TeMaM U yueOHOE COTPYIHHYECTBO C YUUTEIIEM U OJHOK]
CTepeoMeTpUN» 10.05. | MCTIONB30BaTh UX MPH PELICHUU PeryasiTuBHBIE: OIPEACISATH OCIEI0BATENBHO

23 [IpUMEPOB U 3a1ad. MIPOMEKYTOYHBIX LIENIeH C y4eTOM KOHEYHOTO P¢
COCTaBIIATH TUIAH MOCIIEA0BATEHHOCTH ICHCTBY
Ilo3HaBaTeNbHbIE: YMETH OCYIIECTBISATH aHAIL
CaMOCTOATE/IbHO UCKATb U OTOUPaTb HEOBXOAM!
nHbopmaumio.

59, | IloBTrOopeHue TeMsl: 2 YmeTb 0606LaTb U CUCTEMATU3NPOBATD KoMMyHUKATHBHBIE : OPraHU30BbIBATH U I
«[TapamnenpHOCT 3HaHWA N0 NPOAEHHBIM TEMaM 1 Y4eOHOE COTPYIHUIECTBO C YUUTETIEM U OJJHOKI

60 TIPAMBIX H 11.05. | Lcronb3o8aTh Ux T PeryasiTuBHBIE: OIPEACISITH TOCIEIOBATENHHO
ITOCKOCTEN» 23 MIPOMEXKYTOUHBIX LENEH C y4ETOM KOHEYHOI'O Pt

NPMMEPOB 1 3a4au. N
COCTaBIIATH TUTAH MTOCIIEIOBATEIHFHOCTH IS CTBY
Ilo3HaBaTeabHbIE: YMETh OCYILIECTBIISATH AHAJIY
20.05. CaMOCTOATE/IbHO UCKATb U OTOUPaTb HEODXOAM!
23 MHpopmaLmio.




61, IloBTOpEHUE TEMBI: 2 YmeTb 0606LWaTh M cMCTEMATU3MPOBaTb KoMMyHHKAaTHBHBIE: ONPEACISITE IIETU U (DYHI
«ITepreH TUKyIAPHOCTD 3HaHMA NO NPONAEHHbLIM TEMaM U YYACTHHUKOB, CIIOCOOBI B3aUMOICHCTBHS, IDIAHY]
62 | MpAMBIX U 22.05. | cnonb3osaTh MX MU pelueHnm croco0bl pabOThL; OOMEHUBATHLCS 3HAHUSAMU ME)
fioerocTa 23 NpMMepoB 1 3ajay. TPYIIIBI ISl TPUHATHS 3P PEKTHBHBIX COBMECTH
22.05. PerynsituBHBI€E: ()OPMUPOBATH LIENIEBBIE YCTAH
23 JIeSITeIbHOCTH, BBICTPAUBATh MOCIIEI0BATENBHOC
HeoOxonuMbIX onepauuii. Ilo3HaBaTeIbHBIE: (
CpaBHEHHE U KJacCH(HKAIHIO 10 33JaHHBIM Kp!
63, IToBTOpEHME TEMBI: 2 YmeTb 0606LWaTh 1 cMCTEMATU3NPOBATb KoMMyHHKATHBHBIE: ONPEACISITE IETU U (DYHI
«MHOrOrpaHHIKH» 3HaHMA N0 NPONAEHHbLIM TEMaM M YYACTHHUKOB, CIIOCOOBI B3aUMOJICHCTBHS; IIJIaHU]
64 MCMONB30BATH UX MPU PELLEHNH CrocoObI pabOThl; 0OMEHUBATHCS 3HAHUSMH ME?
APMMepoB 1 3a4au. TPYIIIBI JJIs1 IPUHATHSA 3PPEKTUBHBIX COBMECTH
23.05.
23 PerynsituBHBIE: ()OPMUPOBATH LIENEBBIE YCTAH
JIeSITeIbHOCTH, BBICTPANBATh MOCIIEI0BATENBHOC
23.05. HeoOxomuMbIX orepanuii. [lo3HABaTeIbHBIE: «
23 CpaBHEHHE U KJacCH(HKAIHIO 10 331aHHBIM KP!
65, | IloBTopeHue TEMBI: 2 YMeTh 00001aTh M CHCTEMATU3UPOBATH KoMMyHHKaTHBHBIE :0praHU30BBIBATH U TUIAH
«nmaap.Konyc 3HaHMS 110 IPOUJEHHBIM TEMaM U yueOHOE COTPYIHHYECTBO C YUUTEIIEM U OJHOK]
66 [Tap» 24.05. | ACIIOIB30BATh UX MPU PELICHUU PeryJsiTUBHBIE: ONPEAEIATH 0CIEI0BATENBHO
23 NIPUMEPOB U 3a1aH. MIPOMEXKYTOYHBIX LIENEH C y4ETOM KOHEYHOTO D¢
COCTaBJIATh IUIAH NOCIEN0BATENbHOCTH AU CTBHU
24.05.
23 Ilo3HaBarenbHbIE: YMETh OCYLIECTBIISATh AHAJIL
CaMOCTOATE/IbHO UCKaTb U 0TBUPaTb Heobxoau!
nHdopMaLmIo.
67, | lloBTOpEeHUE TEMBI: 2 YmeTb 0606LWWaTh M cMCTEMaTU3MPOBaTb KoMMyHUKATHBHBIE : OPraHU30BBIBATH U I
«OOBEMBI TEI» 3HaHWSA N0 NPOAEHHBIM TEMaM 1 y4eOHOe COTPYJHUYECTBO C YUUTENIEM U OJJHOK]
68 25.05. | 1 cronb30BaTH MX NpM peLeHun PerynsiTuBHbIe: onpe;v[enﬂn, I10CJIEJOBATEIBHO
23 NPUMeEPOs 1 3aaau. IIPOMEXYTOUHBIX LIENEH C y4ETOM KOHC‘{H?FO JoJ
COCTaBJIATH IUIAH MOCIEN0BATENbHOCTH AU CTBYU
25.05.
23 Ilo3naBaTenbHbIE. YMETH OCYIIECTBIATh aHAIIY

CaMOCTOATE/IbHO MCKaTb M 0TBUPaTL Heobxoau!
nHbOopMaLmio.







MnaHupyemble pe3ynbTaTbl 0CBOEHUA yuebHOro npegmerta. AcrpoHomua.  11kn.
2022-2023yu.rop,

Yyawjuecsa 00mHCHbI:

1. 3HamMb, NOHUMAMb

- CMbIC/1 NOHATUIA: TEOLEHTPUYECKAA U FTeIMOLEHTPUYECKAA CUCTEMA, BUAMMAnA 3Be34HasnA
BE/IMYMHA, CO3BE3AME, MPOTUBOCTOAHMA U COEAMHEHMA NNAHET, KOMETa, acTepons, MeTeop,
MEeTeopuT, MeTeopona, NNaHeTa, CNyTHUK, 3Be3aa, ConHeyHan cuctema, Manaktmka,
BceneHHasn, BCEMMPHOE M NOACHOE BpeMs, BHECO/IHEYHAnA NaaHeTa (3K30Mn1aHeTa),
CrneKTpanbHan KnaccudukaLums 383, Napannakc, PeanKToBoe usnyyeHune, bosnbwoli B3pbis,
yepHasa Ablpa;

- CMbICh ¢M3W~IGCKMX BE/IMYNH: NAPCEK, CBETOBOM rog, aCtTpoHommn4yecCKaa eagmHuLUa, 3Be3aHan
BE€/IMYNHAQ,;

- CMbICn pU3MNYECKOoro 3aKoHa Xabbna;

- OCHOBHbI€ 3Tanbl OCBOEHMA KOCMMYECKOTO MNPOCTPAHCTBA;

- rMNoTe3bl NPoucxoKaeHna CoNHEYHOM CUCTEMDI;

- OCHOBHbIE XapaKTepUCTUKM 1 cTpoeHne CoNHLa, CoONHEYHOM aTmocdepbl;

- pa3mepbl NaNaKTUKK, NonoxKeHne 1 nepmog obpauieHnsa CosHLa OTHOCUTENbHO LIEHTPA
FanakTuKuy;

2. Ymemo

- NPUBOAUTb NMPUMEPbI: PON aCTPOHOMWM B PA3BUTUMN LLMBUAU3ALLMN, UCNONb30BAaHNA METOA,0B
nccnenoBaHU B aCTPOHOMMM, PA3IMYHBIX AMAMNA30HOB 3/IEKTPOMArHUTHbBIX U3yYeHWUI Ans
nonyyeHuma nHpopmaumnm o6 ob6bekTax BceneHHOM, NOAYyHEHMA aCTPOHOMUYECKOM
MHPOPMALMM C MOMOLLBIO KOCMUYECKUX aNMApPaTOB U CMEKTPANbHOMO aHaNAN3a, BAUAHUA
CO/IHEYHOW aKTUBHOCTU Ha 3eMAI0;

- ONUCbIBaTb M 0OBACHATbL: PAa3NNYUA KasieHaapen, YCN0BUA HACTYNAEHUA COTHEYHbIX U IYHHbIX
3aTMeHuI, pasbl JIyHbl, CyTOYHbIE ABUKEHUA CBETU, NPUYMHBI BOSHUKHOBEHWA NPUIMBOB U
OT/IMBOB; MPUHLMN AEACTBUA ONTUYECKOrO TENIECKONA, B3aMMOCBA3b GU3UKO-XMMUYECKMX
XapaKTEPUCTUK 3BE3, C UICNONb30BaHMEM Anarpammsl "'LBET-CBETUMOCTL", pU3nyeckmne
NPUYKUHDI, ONpeaenstowme paBHOBECUE 3BE3/, UCTOYHUK SHEPTUM 3BE3A, U MPOUCXOXKAEHNE
XMMUYECKMX 3/IEMEHTOB, KPAaCHOE CMelLLeHMe ¢ nomoLbio adpdeKkTa [onnepa;

- XapaKTepun3oBaTb 0COBEHHOCTU METOA0B NO3HAHMA ACTPOHOMMMU, OCHOBHbIE 3/1IEMEHTbI U
cBoiicTBa naaHeT CONHEYHOM CUCTEMbI, METOAbI ONpeaeneHNs PAacCTOAHMUA N IMHENHbIX
pa3mepoB HEBECHbIX Te/1, BO3MOXKHbIE MYTU 3BO/IOLMM 3BE3, PA3/IMYHON MACChI;



- HaXo4MTb Ha Hebe OCHOBHble co3Be3ans CeBepHOro nosylwapus, B TOM Yncae: bonbluas
Mepseaunua, Manas Measeaunua, Bononac, Jlebeap, Kaccuonesa, OpnoH; camble ApKME 3Be3/pbl,
B Tom uncne: NonapHas 3sesga, Apktyp, Bera, Kanenna, Cupuyc, betenbreise;

- UCNONb30BaTb KOMMbIOTEPHbIE MPUNONKEHUS ANA onpeaeneHna nonoxkeHnsa ConHua, JlyHbl 1
3Be3/ Ha Nobylo aaTy U Bpems CyTOK ANA laHHOMO Hace/IeHHOro NYHKTa;

- ICNO/b30BaTb NPUOBPETEHHbIE 3HAHMA U YMEHUA B NMPAKTUYECKOM AeATe/IbHOCTHU U
NMOBCEAHEBHOM }XMU3HU A4J1A: NOHMMAHUA B3aMMOCBA3M aCTPOHOMMUU C APYTMMU HayKamu, B
OCHOBE KOTOPbIX /IeXaT 3HAHUA NO ACTPOHOMMUMU, OTAE/IEHNE ee OT IXKEHAYK; OLeHUBAHUA
nHpopmauum, coaepKatlleincs B coobuieHnax CMU, UHTepHeTe, Hay4yHO-NONYIAPHbIX CTaTbAX.

OcHOBHOe cogepXKaHue

(34 yaca B roa, 1 yac B Hegenio)

NPEAMET ACTPOHOMMWU

Ponb acTpoHOMUM B Pa3BUTUM LMBUAM3ALMU. DBONOLMA B3MNALOB Ye/OBEKA Ha BceneHHyto.
FeoueHTpMYecKas U renoLeHTpuYeckan cucteMbl. OCOBEHHOCTM MEeTOA,0B NO3HAHWA B
acTpoHoMMU. MPaKTUYECKoe NPUMEHEHNE aCTPOHOMUYECKUX UccnenoBaHuii. Uctopusa
Pa3BUTUSA OTEYECTBEHHON KOCMOHABTUKM. MepBblil UCKYCCTBEHHDBIN CNYTHUK 3emaun, nonet HO.A.
FarapuHa. [LoCTUXKEeHMA COBPEMEHHON KOCMOHABTUKM.

OCHOBbI MPAKTUYECKOM ACTPOHOMU MU

HebecHasa cdepa. Ocobble ToukM HebecHom cdepbl. HebecHble KoopaMHaTbl. 3Be34Has KapTa,
CO3BE34MA, UCMONb30BAHNE KOMMBIOTEPHBIX NPUNOXKEHUIN ANA 0TObpaKeHWa 3Be34HOro Heba.
Buanmasn 3se3gHan sennumHa. CytouHoe agukeHune ceetua. CBA3b BUAMMOTO PacnoNoKeHmA
06beKTOB Ha Hebe U reorpadpuyeckux KoopanHaT Habaaatens. OBuxeHne 3eMan BOKpYr
ConHua. Bugmmoe asurkeHune n gpasbl JlyHbl. CONHEYHbIE U IYHHbIE 3aTMEHMA. Bpema n
KaneHaapb.

3AKOHbI ABUXKEHUA HEBECHBIX TEN

CTpyKTypa 1 macwTtabbl ConHeyHoM cuctembl. KOHPUrypauma n ycnosma BUAMMOCTU NNAHET.
MeToapl onpeaeneHma pacctoaHmin Ao ten CoNHeYHOM cucTembl U Mx pasamepoBs. HebecHas



MexaHuKa. 3akoHbl Kennepa. OnpeaeneHne macc HebecHbIX Ten. [BUMXKEHME UCKYCCTBEHHbIX
HebecHbIX Ten.

COJIHEYHAA CUCTEMA

MpoucxoxgeHne ConHevyHoM cuctembl. Cuctema 3emns - JlyHa. MNnaHeTbl 3eMHOM rpynnbl.
MnaHeTbl-ruraHTbl. CNYTHMKKU U KobLa NaaHeT. Manble Tena ConHeYHOM CUCTEMDI.
AcTeponHan onacHoOCTb.

METOA,bl ACTPOHOMWYECKUX UCCNEQOBAHUN

INEeKTPOMArHUTHOE U3/Ty4eHNE, KOCMUYECKME TyUn U TPaBUTALMOHHbBIE BOHbI KAK UCTOYHUK
MHPOPMaLMM O NPUPOAE U CBOMCTBAX HeBECHbIX Ten. HazemHble M KOCMUYECKMe TeNECKOnMbI,
NPUHUKUN UX paboTbl. Kocmuyeckue annapatbl. CNeKkTpanbHbIi aHanms. dpdekT Jonnepa. 3aKoH
cMmelleHua BuHa. 3akoH CtedaHa-bonbumaHa.

3BE3/bl

3Be3ﬂ,b|: OCHOBHbIE ¢M3MKO-XMMM‘-I€CKM€ XapPaKTEPUCTUKN N NUX B3aUMHAA CBA3b. Pa3Hoo6pasme
3BE€34HbIX XapPaKTEPUCTUK N UX 3aKOHOMEPHOCTH. Onpe,u,eneHme pacctoAHnA A0 3BE€3,
napannakc. ﬂ,BOﬁHbIe M KpaTHble€ 3BE34bl. BHeconHeyYHble nnaHeTbl. I'Ipo6nema cyuwiecrtsoBaHMA
YKM3HU BO BceneHHOMN. BHyTpeHHee CTPpOoEeHNE N UCTOYHUKHN SHEPTNN 3BE3A. I'Ipomcxom,u,eHme
XUMUYECKUX SNNEMEHTOB. I'IepeN\eHHble 1 BCMNbiXnBatowme 3se3qbl. KOpM‘-IHeBbIe Kap/anKun.
SBONOUMA 3BE3[, ee 3Tanbl U KOHEeYHble CTaguu. CTpOGHMG ConHua, CONHEYHOM aTMOCd)epr.
npOﬂBl'IeHMﬂ CONHEYHOM aKTUBHOCTHU: NATHa, BCNbILWKMH, r|p0Ty6epaHL|,b|. nepMO,ﬂ,M‘—IHOCTb
CONHEYHOM aKTUBHOCTU. PONb MarHMUTHbIX NONEN Ha ConHue. CosnHEYHO-3eMHble CBA3MW.

HALLA FAZIAKTUKA — MJIEYHbIM NYTb

CocTaB U CTpYKTypa anakTMKK. 3Be3aHble cKonaeHua. Mex3Be3aHblii ras 1 nbiib. BpaweHune
FanakTnkn. TemHaa matepua.

FAJIAKTUKW. CTPOEHUE U 3BOIOLMA BCENEHHOMN

OTKpbITUE APYTUX raNakTMK. MHOroobpasune ranakTMk U X OCHOBHbIE XapaKTEPUCTUKM.
CBepxmMacCUBHbIE YepHbIe Ablpbl U AKTUBHOCTb raNaKTUK. MNpeacTaBieHe 0 KOCMOIOTUMU.



KpacHoe cmeleHume. 3akoH Xab6a. 3sontouma BceneHHon. bonblioit B3pbis. Peninkrosoe
nsnydyeHue. TemHasa aHeprus.

KaneHpapHo-Tematuyeckoe nnaHmposaHue (11 knacc)

Ne Tema
n/n
Konmny AaTa
ACTPOHOMMWA, EE 3HAYEHUE U CBA3b C APYTUMW HAYKAMW — 2y
1. Y10 M3yyaet aCTpOHOMMSA. 1 05.09.22
2. HabntopeHna — ocHOBa aCTPOHOMUM 1 12.09.22
3. 3Be3gbl U co3Be3ans. HebecHble KoopauHaTbl. 3Be3gHble | 1 19.09.22
KapTbl
4. Bugmmoe asukeHue 3Be34, Ha pa3IMyHbIX reorpadumyeckmx | 1 26.09.22
WwMpoTax
5. lFognuHoe asukeHne ConHua. KAUNTMUKA 1 03.10.22
6. AswkeHne n ¢asbl JlyHbl. 1 10.10.22
7. 3atmeHuna ConHua u JlyHbl. Bpema n kaneHgapb 1 17.10.22
CTPOEHWUE CONMHEYHOM CUCTEMbI-7u.
8. Pa3zBuTHE MpencTaBneHuit 0 CTPOCHUH MHpa 1 24.10.22
9. KoHourypaumm nnaHer. 1 14.11.22
10. | CuHOAMYecKnii nepuog, 1 21.11.22
11. | 3aKkoHbl aBuxKeHua nnaHeT CONIHEYHON CUCTEMDbI 1 28.11.22




12. | OnpeneneHne pacctoAHMN KU pa3mepoB Ten B ConHeYHOoM 05.12.22
cucteme
13. | OTKpbITME M NPUMEHEHME 3aKOHA BCEMUPHOTO TATOTEHMA. 12.12.22
14. | BUKEHNE WCKYCCTBEHHbIX CMYTHUKOB U KOCMMUYECKMUX 19.12.22
annapaTtos (KA) 8 ConHe4yHoM cucteme
NPUPOAA TE/1 CONHEYHOM CUCTEMbI-8u.
15. | Conneunas cucteMa Kak KOMIUIEKC T€JI, UMEIOIIMX 00IIIee 26.12.22
MMPOUCXOKIACHUEC
16. | 3emna n JlyHa - ABOWMHaA NiaHeTa 09.01.23
17. | OBe rpynnbl nnaHeT 16.01.23
18. | Mpupoaa nnaHeT 3eMHOM rpynnbl 23.01.23
19. | Ypoxk-muckyccus «IlapHuUKOBBIHM 3 (HEKT - Toh3a WK 30.01.23
Bpen?»
20. | MnaHeTbI-rnraHTbl, UX CNYTHUKKU U KOJbL,a 13.02.23
21. | Manbie Tena  ConHeyHoW  cucTembl  (acTepouapl, 20.02.23
Kap/IMKoBble NAaHeTbl U KOMETbl).
22. | Meteopsl, 00IHIBbI, METCOPUTHI 27.02.23
COJTHUE M 3BE3/bI-5 u
23. | ConHue, cOCTaB M BHYTPEHHEE CTPOEHMUE 06.03.23
24. | ConHeyHan aKTUBHOCTb U ee BNAHME Ha 3eMAt0 13.03.23
25. | dusnyeckas npupoaa 3sesy, 20.03.23
26. | MNepemeHHble 1 HecTauMoHapHble 3Be3bl. 03.04.23
27. | dBontoums 3Be3q, 10.04.23
CTPOEHWE M 3BOIIOLMA BCENNEHHOMN-4u,
28. | Hawa ManakTtuka 17.04.23
29. | Opyrve 3Be3gHble CUCTEMbI — TFaIAKTUKMU 24.04.23
30. | Kocmonorua Havana XX B. 08.05.23
31. | OcHOBbI COBPEMEHHOW KOCMONOTUK 15.05.23
YM3Hb U PA3YM BO BCENEHHOM-1u.
32. | Ypok - KoHdpepeHunsa «OgMHOKM 1 Mbl BO BceneHHON?» 17.05.23




MOBTOPEHUE(Pe3eps)- 2 u.

33.

NTorosbii 3a4eT no Kypcy ActpoHomma. 11 Knacc

20.05.23

34.

Peseps

20.05.23
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