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[HosicuuTeIbHASA 3aNIMCKA.
Padoyasi nporpamma no maremaTuke Ui 10 a kjacca cocraBjieHa Ha OCHOBE:

- ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit deneparnuu
(manee - PO)y;

- @enepanbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpeaHero odiero oopa3opa-
HUS, YTBEPXKICHHOTO TMpHKa3oM MuHHcTepcTBa 0OpazoBaHus WM Hayku Poccuiickoit deneparuu ot
17.05.2012 Ne 413 (nanee — ®I'OC cpennero ob1iero oopazoBaHus) ;

- [Ipukaza Munucrepcrsa npocsenienust Poccuiickonn @eneparuu ot 11.12.2020 Ne 712 "O BHe-
CeHHMU U3MEHEHUH B HEKOTOpHIE (hesiepasibHbIe TOCYJapCTBEHHbIE 00pa30BaTeIbHbIC CTAHAAPTHI OOIEro
o0pa3oBaHMs IO BOIIPOCaM BOCTIMTAHUS 00ydaronmxcs';

- [Ipukaza Munnpocsemenus: Poccun ot 20 mast 2020 1. Ne 254 «O denepanbHOM mepedne y4ueo-
HUKOB, PEKOMEHIyEMbIX K MCIOJIb30BAHUIO IIPU pean3allii UMEIOIINX FOCYJapCTBEHHYIO aKKpeIuTa-
1110 00pa30BaTENbHBIX MPOrPaMM HavyaIbHOTO OOIIEro, OCHOBHOTO OOINEro, CpeHero odIiero oopaszo-
BaHU;

- [lepeunst opranu3anuii, OCyIeCTBISIOMNX BBITYCK YU€OHBIX TOCOOUH, KOTOPBIE TOMYCKAIOTCS K
HCIOJIb30BAHUIO NIPU peaTn3ali UMEIOLUX FOCYJapCTBEHHYIO aKKpeAUTAlu0 00pa30BaTEeIbHBIX IPO-
rpaMM Ha4yaJIbHOTO OOIIETr0, OCHOBHOTO OOIIET0, CpeiHero o0Iero o0pa3oBaHusi, yTBEPKACHHBIM MIPH-
ka3oM MunucrepcTBa oOpazoBanus M Hayku Poccuiickoit @eaepannu ot 09.06.2016 Ne 699;

- Canutapusbix npasui CII 2.4.3648-20 «CaHUTapHO-3MTUAEMHUOIOTHYECKUMHU TPeOOBaHUAMU Op-
TaHN3ALUAM BOCIIUTAHUA U O0y4YeHMs, OTJbIXa U O3JJOPOBIECHUS JETeH U MOJOAEKN», YTBEPKICHHBIX
[IOCTaHOBJICHMEM [J1aBHOrO TroCyapCTBEHHOrO caHUTapHOro Bpada Poccuiickoir ®Penepauuu OT
28.09.2020 Ne 28 (nanee — CII 2.4.3648-20);

- Canurapubix npasui 1 HopM CanlluH 1.2.3685-21 «'uruenndeckue HOpMAaTUBBI U TPeOOBAHUS
K obOecrneueHnIo 0e30macHOCTH M (WiM) OE3BPEIHOCTH I 4esioBeKa (haKTOPOB Cpeabl OOWTaHUS»,
YTBEPKACHHBIX ITOCTAaHOBJIICHUEM [ JIaBHOIO rocyapCTBEHHOIO CaHUTAapHOro Bpaya Pocculickoit @ene-
paruu ot 28.01.2021 Ne 2 (manee — CanlluH 1.2.3685-21);

- KOHIICTIUH TPENoIaBaHus MaTeMaTHKU B 00pa30BaTeNIbHBIX opraHuzauusax PO, peanusyronmx

OCHOBHBIE 00111€00pa30BaTeNbHBIEC IPOrpaMMBbI, YTBEpKaAeHHOU 24 nexabps 2013 roxa pacnopskeHUEM
IIpaBurensctBa PO;

- Pacniopsixenne Komutera mo o6pazoBanuio ot 15.04.2022 Ne 801-p «O dhopMupoBaHuu KajieH-
JTApHBIX y4eOHBIX TrpaUKOB TOCYAAapCTBEHHBIX 00pa3oBaTeNbHBIX yupexaeHuit Cankr-IlerepOypra,
peanu3yomuX OCHOBHBIE 0011e00pa3zoBarTebHble Mporpammbl, Ha 2022/2023 yueOHblIii rom ;

- Yuebnoro miana 'BOY Jluneit Nel79 Kamuuunckoro paitona Cankt- IletepOypra na 2022-
2023 yueOHbIii O,

- [TonoxeHus o cucTeMe OIIEHWBAaHUS 00pa30BaTENbHBIX pe3yNbTaToB, odydatouuxcs [ bOY nu-
ueit 179 Kanmununackoro paitona Cankt-IlerepOypra;

- [Monoxenust o Goune oneHounwix cpeactB ['BOY mumeit 179 Kanunaunackoro paiiona CaHKT-
[TetepOypra;

— Anrebpa u Hayana mMaremaTuueckoro aHanuza. COopHHMK pabounx mporpamm. 10 - 11 kmaccsr:
y4e0. mocobue st 001meo0pa3oBat. opraHuzanuii: 60a30BeIid U yrayosa. ypouu / coct. T.A. Bypmuct-
poBa. — M.: [IpocBemienue, 2018. — 143 c.

— T'eomerpus. Coopuuk pabounx nporpamm. 10 - 11 kiaccsl: yue6. mocodue /it 00ieoopa3oar.
opraHuzaruii: 6a3oBblil U yray6sa. ypoBuu / coct. T.A. bypmuctposa. — M.: [Ipocsemenue, 2018. — 143
c.

MecTo u poJib IpeaMeTa B Y4eOHOM ILIaHe.

CormacHo yuebnomy 1nany ['BOY mumeit Nel79 na mzyuenne marematuku B 10 kitacce OTBO-
nutcst 6 yacoB B Hezenmto, 204 yaca B rof, U3 HUX anrebpa — 4 yaca B Henenro, 136 4acoB 3a roj, Ha UTO-
roBO€ MOBTOpeHUE 14 yacoB, KOHTPOJBHBIX padOT — 8, reomeTpus — 2 Yaca B HeJeto, 68 4acoB 3a rof,
Ha UTOTOBOE TIOBTOPEHHE 6 YaCOB, KOHTPOIBHBIX padboT — 6.



Nudopmanns 0 BHECEHHbIX U3MEHEHUSIX
Auare0pa u HayaJIa aHAJIN3a

KomnuecrBo ya- | Kon-Bo gacos, co-
No Tema COB I10 aBTOP- IJ1aCHO BHECEH-
CKOH mporpamMMe | HbIM U3MEHEHUSIM
1 [ToBTOpEHME 0 8
2 | [lelicTBUTEIBHBIEC YHCIIA 18 18
3 | Crenennas GyHKIHS 18 18
4 | Iloka3arenpHas QyHKIMS 12 14
5 | Jlorapudmuueckas QpyHKIHS 19 19
6 | Tpuronomerpuueckue GopMyIIbl 27 27
7 | TpuroHoMeTpru4ecKkue ypaBHEHHUS U 18 18
HEpaBEHCTBA
8 | IloBTOopeHue 24 14
HTroro 136 136
I'eomerpus
KonunuectBo | KonuuectBo ya-
4acoB 110 COB, COTJIaCHO
Tema .
Ne aBTOPCKOU BHECEHHBIM H3-
porpaMmme MEHEHUSIM
1 | HekoTtopsle cBeeHUS U3 TUIAaHUMETPUH 12 8
2 | Benenue. AKCHOMBI CTEPEOMETPUN U UX CIIEICTBUS. 3 5
3 | ITapamienbHOCTb MPSIMBIX U MJIOCKOCTEN 16 19
4 [leprieHANKYISAPHOCT MPAMBIX U IJIOCKOCTEH 17 17
5 MHOrorpaHHuK1 14 13
6 Ntorosoe noBropeHue 6 6
Hroro 68 68

Buecenue JaHHBIX U3MEHEHUH II03BOJIUT OXBATUTh BECh I/I3y‘-IaeMI>II71 MaTcpuraJl 1o nporpaMmme,
MTOBBICUTH YPOBEHb O0YUYEHHOCTH YUalTUuXCs 1O MPEAMETY, a Takxke 0oJiee 3 (HEKTUBHO OCYIIIECTBUTD
HHI[HBHI[yaHBHLIﬁ Ioaxona K 06y‘-IaIOH_[I/IMC5I.

Ienab nporpammsl:

— (hopMHpOBaHUe MIPEICTABICHUNA 00 UIEAX M METO/aX MaTeMaTHKH; O MaTeMaTHKe KaKk yYHUBEp-
CaJIBHOM SI3bIKE HAYKH, CPEJICTBE MOJEIMPOBAHMS SIBJICHUN U IIPOLIECCOB;

— OBJIaJieHHE YCTHBIM U IMCbMEHHBIM MaTEMATUYECKUM S3BIKOM, MAaTEMaTUYECKUMH 3HAHUSAMU U
YMEHHUSMHU, HEOOXOTUMBIMH ISl M3YUYCHMS IIKOJBHBIX €CTECTBEHHO-HAYYHBIX TUCIMIUIMH, JJIS TPO-
TOJKEHHs] 00pa30BaHUs U OCBOECHUS M30paHHOM CIIEIMAIbHOCTH Ha COBPEMEHHOM YPOBHE;

— pa3BHTHe JIOTMYECKOTO MBIIUIEHHS, aITOPUTMUYECKON KYJIbTYpbl, IPOCTPAHCTBEHHOTO BOOO-
pakeHHsl, pa3BUTHE MAaTEeMaTHUECKOTO MBIIIJICHUS M UHTYHIIWU, TBOPUYECKUX CIIOCOOHOCTEH Ha ypOBHE,
HE00XOAUMOM Il TIPOJIOJIKEHUsT 00pa30BaHMsl U JJIsl CAaMOCTOSITEIbHOM JIEATEIbHOCTU B 00JaCTH Ma-
TEMaTHUKH U ee MPUII0KEHUH B Oyay1eit npodeccHoHaNbHOM NesITeTbHOCTH;

— BOCIHTAaHUE CPEACTBAMU MATEMATUKH KYJIBTYpPbI JIMYHOCTH: 3HAKOMCTBO C UCTOPUEHN pa3BUTUS
MaTEeMaTHKH, HBOJIIOLMEH MaTeMaTHMYeCKUX HJeH, MOHMMaHHe 3HAaYMMOCTH MaTeMAaTUKU s oOmie-
CTBEHHOTIO IIporpecca.

BocnuTaTibHBII KOMIIOHEHT padoyel MPorpaMMbl
Peanusanus nenaroraMu BOCIUTATENIBHOTO MOTEHIMANIA YPOKA IPEAIIOIAracT ClIeayoIee:



— YCTaHOBJICHHE JOBEPHUTENbHBIX OTHOIIEHUN MEXAY YUUTEJIEM U €ro YYeHHKaMH, ClIOCOOCTBYIO-
[IUX MO3UTUBHOMY BOCIIPHSITHIO YUAIIUMHCS TPEOOBAHUI U MPOCHO yUUTENs, IPUBJICUCHUIO UX BHUMA-
HUS K 00CyX/1aeMoii Ha ypoke HHPOpMaIH, aKTUBU3AIMH UX MIO3HABATEILHOU e TEIbHOCTH;

— mnoOyXJIeHne MIKOJIbHUKOB COOJI0OAaTh HAa YpPOKe OOLIENpPUHSATHIE HOPMBI MOBEAEHUS, MpaBuiIa
OOIICHHS CO CTapIIUMU (YUUTEISIMH) M CBEPCTHUKAMU (IIKOJILHUKAMHM), IPUHIUIBI Y4eOHOU TUCITH-
TUTMHBI M CAMOOPTaHU3alINH;

— TMpUBJICYEHHE BHUMAHUS IIKOJbHUKOB K IICHHOCTHOMY acleKTy M3y4YaeMbIX Ha YpOKax sSBJICHUI,
opranm3anysi uX paboThl C MOTy4aeMOl Ha YPOKE COIMATbHO 3HAYUMOW WH(pOpManueld, THHIIMUPOBA-
HUE ee OOCYKJCHHsI, BBICKA3bIBAHMSI YUYAIIUMUCS CBOETO MHEHUS IO €€ MOBOAY, BRIPAOOTKH CBOETO K
HEH OTHOIIICHUS;

— HCIOJIb30BaHHE BOCIHUTATEIbHBIX BO3MOXKHOCTEH coaep:kaHHsl y4eOHOTo IpeaMera depes Je-
MOHCTpPAIUIO JETSIM MPUMEPOB OTBETCTBEHHOTO, TPAXKIAHCKOTO MOBEACHUS, TPOSBICHHS YEIOBEKOIIO-
Oust 1 10OpOoCepIeYHOCTH, Yepe3 MO00p COOTBETCTBYIOMIMUX TEKCTOB JUIsl UT€HUS, 3a/1a4 ISl PELICHMUS,
MPOOJEMHBIX CUTYaIU TSl OOCYKJICHUS B KJIacce;

— MpUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (DOPM pabOTHI yHalUXCs: UHTEIUIEKTYaJbHBIX UTP, CTHU-
MYJIMPYIOMIUX MMO3HABATEIBHYI0 MOTHUBAIIUIO IITKOJILHUKOB; AUCKYCCHUN, KOTOPHIE JAIOT YYaIluMCs BO3-
MOKHOCTbh IPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOIO JIMAJOra; TPYyNIoBOM paboThl Wi pabOThl B
napax, KOTopble y4yaT IIKOJIbHUKOB KOMaHIHOU paboTe U B3aUMOJIEHCTBUIO C IPYTUMH IE€TbMU;

— BKJIIOYEHHE B YPOK UTPOBBIX MPOILENYp, KOTOPHIE MOMOTAOT MOJAEepkKaTh MOTUBAIUIO JETel K
MOJTyYEHUIO 3HAHWM, HAIQKUBAHUIO MO3UTHUBHBIX MEKIMYHOCTHBIX OTHOILIEHHH B Kiacce, MOMOTaoT
YCTaHOBJICHUIO TOOpOKeIaTeIbHON aTMOC(EPHl BO BpEMS YpOKa,

— OpraHu3anusi HaCTaBHUYECTBA MOTMBHUPOBAHHBIX U APYAMPOBAHHBIX YYalllMXCsl HaJ MX HEyclie-
BAIOIIMMHU OJTHOKJIACCHUKAMH, JAIOIIETO MIKOJBHUKAM COIMATBHO 3HAYMMBIN OIBIT COTPYAHUYECTBA H
B3aMHOM ITOMOIIIH;

— UHUIUUPOBAHUE U MOJJEPKKA HUCCIEI0BATEIbCKON JNEATENIbHOCTH IIKOJIHLHUKOB B paMKax pea-
TU3alUyd UMH WHIUBUIYaTbHBIX U TPYIIIOBBIX HCCIEIOBATEILCKUX MPOEKTOB, YTO JACT MIKOJIbHUKAM
BO3MOXXHOCTh ITPHOOPECTH HABBIK CAMOCTOSITEILHOTO PELICHHs] TEOPETUYECKOM MpoOIeMbl, HABbIK Ie-
HepHUpoBaHUS U 0GOPMIICHHUS] COOCTBEHHBIX UEH, HABBIK YBAKUTEIBHOIO OTHOIIECHUS K UYXKUM UICSIM,
o OpMIIEHHBIM B paboTax APYTUX UCCIENOoBaTeseH, HABBIK MyOJIMYHOTO BBICTYIUICHUS MEpe]l ayauTo-
pueil, apryMeHTHPOBAHUS U OTCTaUBaHUsI CBOEH TOUKU 3pEHUSI.

— ucnoas3oBanre UKT u aucTaHMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUNA O0YYCHHS: TPOTPaMMBbI
— TPEHAXKEPHI, TECTHI, 3a4ETHI B JIEKTPOHHBIX MPUIOKCHHUIX, MYJIbTUMEINITHBIC MTPE3CHTAIH, HAYYHO-

NOMYJISIpHBIE  TIepefadd, (GWIbMBI, OOydaromue CalThl, YpPOKH-OHJIANH, BHICOJICKIMH, OHJIAIH-
KOH(EPEHIINH U JIp.

Cucrema ypoxkoB
OcHoBHas Gopma opranuzanuu 00pa3oBaTeIbHOTO MpoIiecca — KIACCHO-yPOYHasi CUCTEMa.
[IpenycmaTpuBaeTcs NpUMEHEHHE CIEAYIONINX TEXHOIOTHN 00yYeHHS:
- TpaJAMLIMOHHAS KJIaCCHO-YPOYHasl;
- HTPOBBIE TEXHOJIOTHH;
- 3JIEMEHTHI IPOOJIEMHOTO O0yYCHHUS;
- TeXHOJIOTUH YpOBHEBOU auddepeHunanmu;
- 3JI0pOBbE cOeperaroine TeXHOIOTHH;
- UKT.
Buawbl ypoxos
Ypok-nekyua. Ilpennonaraiorcs COBMECTHBIC YCHIIUSI YUUTENS M YUYEHUKOB IS PEIICHUS 00-
el mpoOJIeMHON TT03HABAaTEIBLHOM 3aaun. Ha TakomM ypoke MCToab3yeTcs JeMOHCTPAIlMOHHBIN MaTe-
pHUal Ha KOMIIBIOTEPE, Pa3padOTaHHBIN YUUTETIeM WU YYCHUKAMU, MYTbTHMEIUINHBIC TPOIYKTHI.
Ypox-npakmuxym. Ha ypoke yuamuecs paboTaroT HaJl pa3IMYHbIMU 33/1aHUSIMU B 3aBUCUMOCTH
OT CBOEH MOATOTOBIEHHOCTH. BUIBI pabOT MOTYT OBITH CAMBIMH Pa3HBIMU: MUCbMEHHBIE UCCIIEJOBAHUS,
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pellIeHre pa3IUYHbIX 3aJa4, U3yUeHHe CBOMCTB pa3iNuHbIX (YHKIHHA, MPaKTUYECKOe TPUMEHEHUE pa3-
JUYHBIX METOJIOB pelieHus 3anady. KoMmmbroTep Ha TaKUMX ypOKaX HCIOJIb3YETCS KaK 3JEKTPOHHBIN
KaJIbKYJISTOP, TPEHAXKEP YCTHOTO cueTa, BUPTyajbHas J1abopaTopusi, MCTOYHUK CHPaBOYHON HH(OpMa-
LUU.

Ypox-uccneooeanue. Ha ypoke yuamuecs pemaroT IpobJeMHYI0 3aJa4y HCCIIEI0BATEIBCKOTO
XapakTepa aHATUTUYECKUM METOJIOM U C TIOMOIIBIO KOMITBIOTEPA C MCIOIH30BAHUEM PA3IMYHBIX J1a00-
paTopuu.

Komounuposannslit ypox npeAnonaraeT BEINOJIHEHNE padOT U 3aJaHUil pa3HOTO BUA.

Ypox pewenus 3aoau. BeipabaTbIBaloTCs y y4yalluXcsi YMEHHUS M HaBBIKM peUIeHMs 3a/ad Ha
ypOBHE 00s3aTENBHON M BO3MOXKHOHM MOAroToBKe. JIF000# ydammiicss MOXKEeT MCHOIb30BaTh KOMITBIO-
TEepHYI0 MHPOPMAIMOHHYIO 06a3y 10 METOJaM pPEeLIeHUs! Pa3IMYHBIX 3aj]lad, 0 CBOWCTBAM 3JeMeHTap-
HBIX (DYHKIMHA U T. 1.

Ypox-mecm. TectupoBaHue MPOBOAUTCS C 1EJIbIO JUATHOCTUKHM MPOOEIOB 3HAHUMN, KOHTPOJIS
YPOBHSI O0YYEHHOCTH YYaIIUXCsI, TPEHUPOBKH TEXHUKE TECTHPOBAHUS. TeCTHI MpeaararoTcs Kak B Te-
YaTHOM, TaK U B KOMIIBIOTEPHOM BapuaHte. [I[pryeM B KOMIBIOTEPHOM BapHaHTE BCEI/la C OrPAHUYECHH-
€M BPEMEHHU.

Ypok-3auem. YcTHBIN onpoc yyamuxcs 1Mo 3apaHee COCTaBICHHBIM BOIIPOCaM, a TakKe pellle-
HUE 3aj]a4 Pa3HOTO YPOBHS 110 U3YYEHHOU TEME.

Ypox-camocmoamenvnaa paboma. llpennaratorcsi pasHble BUABI CaMOCTOSITENIBHBIX PaboT:
IBYXypPOBHEBAsI — YPOBEHb 0053aTEIHHON MOATOTOBKH - «3», YPOBEHb BO3MOKHOM MOATOTOBKH - «4» H
«5»; OONBIIION CIIMCOK 3aJJaHUI PA3HOTO YPOBHS, U3 KOTOPOTO YUAIIHICS peIaeT ux 1Mo CBOeMy BbIOO-
py. PA10M ¢ y4eHMKOM Ha TakUX ypOKaxX — BKJIFOYEHHBIM KOMIIBIOTEP, KOTOPBIM OH UCIOJIB3YET 110 CBO-
€My YCMOTPEHHIO.

Ypok-konmponvnas paboma. IlpoBoaurcs Ha JBYX YPOBHSX: YPOBEHb 0053aTENIbHOM MOITO-
TOBKH - «3», YPOBEHb BO3MOXHOM MOATOTOBKH - «4» U «5».

KomnbroTepHoe odecnieueHne ypokoB
B paznene paboueii mporpammel «KoMmbroTepHOE OOecreueHne» CIUIAHUPOBAHO MPUMEHEHUE
MMEIOIIUXCSI KOMITBIOTEPHBIX MPOAYKTOB: IEMOHCTPAIIMOHHBIN MaTepual, 3aJaHus 1Jig yCTHOTO Orpoca
ydaluxcs, TPEHUPOBOYHbIC YIPAKHEHUS, a TAK)XKE PA3TUUHbIC AJIEKTPOHHBIC YICOHUKH.

JeMOHCTPAMOHHBII MaTepuaJ (CJaaiabI)

Coznaetcs ¢ 1enbio odbecrneyeHus HarjsJHOCTU MPH U3YYeHUH HOBOTO MaTepuaia, UCTOoIb30Ba-
HUA NpU OTBeTax yyamuxcs. [I[puMeHenre anHuMaluu npy CO3/1aHUH TaKOTO KOMITBIOTEPHOTO MPOTyKTa
MO3BOJISIET pacCMAaTPUBATh BOIPOCHI MaTEMaTHUYECKON TEOPUH B IBHKEHHUH, 00E€CIIEUMBAET IPYToi Moj-
X0J1 K U3y4YEHHUIO HOBOTO MaTepuasa, BbI3bIBAET MOBBIIICHHOE BHUMAHUE U UHTEPEC Y YUAIIUXCS.

W3yueHne MHOTMX T€M B MATEMATHKE CBA3aHO C 3HAHWEM W INOHMMAaHHEM CBOWCTB 3JIEMEHTap-
HeIX (pyHKuuid. Pemenne ypaBHEHUI, HEPaBEHCTB, Pa3IMYHBIX 33/1a4 MpEnoiaraeT riry0okoe 3HaHHE
MOBE/ICHUSA dJIeMeHTapHbIX PpyHkumid. Hayuntbes pacno3HaBaTh rpaduku Takux QyHKIUI, CyMeTh pac-
CKa3aTh 00 UX CBOMCTBAX MOMOTAIOT KOMIBIOTEPHBIE CIIANIBI.

[Tpu pemenun n0OBIX 33724 UCIIOJIb30BaHKUE TpadUUecKOl MHTEPIPETALMU YCIOBUS 3a/1a4uH, ee
pElICHUs MO3BOJISIET yUAIIMMCSI MIOHSATh MAaTEeMAaTUYECKYIO HJICI0 pelIeHus1, 6oyee TIyO0KO OCMBICIUTh
TEOPETUUECKUI MaTepuai Mo JaHHON TeMe.

3agaHud 1J19 YCTHOIO cYeTa
OTH 3a/1aHuUs AIOT BO3MOXKHOCTh B YCTHOM BapHaHTE OTPadaThIBATH Pa3INYHBIE BOIIPOCHI TE€O-
PUHM U IPAKTUKY, IPUMEHSSA NPUHLIUIBI HATIAOHOCTH, JOCTYIHOCTH. FIX MOXHO MCIOJIB30BaTh Ha JIIO-
O0M ypoKe B peXUMe YUHUTEIb — YICHUK, B3AUMOIIPOBEPKH, a TAKXKE B BUJIE€ TPEHUPOBOYHBIX 3aHITUH.

TpeHnpoBoYHBIE YIIPAKHEHUSA
Bkitouaror B ce0s 3aiaHusl ¢ BOIPOCAMHU U HAIJISIAHBIMHM OTBETAMHU, COCTABJIEHHBIMU C ITOMO-
b0 aHUManui. OHM MO3BOJIAIOT YYEHUKY CaMOCTOSITENIBHO OTpa0aThIBaTh pa3IMuHbIE BOIPOCH MaTe-
MaTUYECKOU TEOPHUH U NPAKTUKHU.

JIEKTPOHHbIE YYeOHUKHU



OHM HCIIONIB3YIOTCS B KAUECTBE BUPTYAIbHBIX JJAOOPATOPH NMPH MPOBEICHUH NTPAKTUYECKUX 3a-
HSTHH, YPOKOB BBEJICHUS HOBBIX 3HaHUI. B HUX 3aKiIroueH OOJBIION TEOPETHUECKUI MaTepral, MHOTO
TPEHaXepOB, MPAKTUUYECKUX U UCCIEN0BaTEIbCKUX 3a/aHuil, cipaBoyHoro Marepuana. Ha mrobom n3
YPOKOB BO3MOKHO HCIIOJIb30BAHUE KOMIIBIOTEPHBIX YCTHBIX YIPAXHEHUH, NMPUMEHEHUE TpEHaxepa
YCTHOI'O CYETa, YTO AKTUBU3HUPYET MBICIUTEIBHYIO JEATEIBHOCTh YYAIUXCs, Pa3BUBACT BBIUYNACIUTEIb-
HBIC HaBBIKU, TaK KaK IIO3BOJISIET OCYLECTBUTHh HHOM MTOAXOM K U3y4aeMOU TEME.

Hcnonp30BaHnEe KOMIBIOTEPHBIX TEXHOJIOTHM B MPENOAABAHUM MAaTEMATHKHU MO3BOJIAECT HEIpe-
PBIBHO MEHATH (pOpMBI pabOTHI HA ypOKE, IIOCTOSHHO Yepe0BaTh YCTHBIEC M MUCbMEHHBIC YIIPaKHEHUS,
OCYIIECTBIIATh Pa3HbIE NOAXObI K PEIICHUI0 MAaTEMaTUYECKUX 3a7a4, a 9TO MOCTOSHHO CO3JaeT U MOJ-
JepKUBAET MHTEJUICKTYaJIbHOE HAMPSKEHUE YJaluxcs, GOPMHUPYET Y HUX YCTOHUMBBIM UHTEPEC K U3Y-
YECHUIO TaHHOTO NPEAMETA.

Buabi u popMbI NPOMEKYTOUHON M UTOTOBOM aTTeCTANIUU
HpOMe)KYTO‘-IHaSI aTrTeCTalusa MpOBOAUTCA B q)opMe TCCTOB, KOHTPOJIbHBIX, CAMOCTOSATCIbHBIX
pabot. UtoroBast arrectanus nIpeyCMOTPEHA B BUJIE UTOTOBOM KOHTPOJIBHOW PabOTHI.

B yray0sieHHOM Kypce coaepskaHue 00pa3oBaHMsi, NMpPeIACTABJIEHHOEe B OCHOBHOWM IIKOJIeE,
pa3BHUBaeTCs B CJIEAYIOIIHX HATIPABJIEHUSAX:

— CHCTEMaTHu3anusa CBGHGHHﬁ O yucCJiaax,

— COBCPHICHCTBOBAHUC TCXHUKHA BBI‘II/ICHGHI/IP'I;

— pa3BUTHE U COBEPIICHCTBOBAHUE TEXHUKH alreOpanvecknx mpeoOpa3oBaHUil, pelieHUs ypaBHe-
HUI, HEPABEHCTB, CUCTEM;

— CHCTeMaTHu3alys U pPACIIMpEeHUE CBEICHHH O (YHKIMSIX, COBEpPIICHCTBOBAHHE IpadUyUecKux
yMeHHﬁ; 3HAKOMCTBO C OCHOBHBIMHU HACIAMHU U MECTOJaMHU MAaTEMATHUYCCKOT'O aHaJIn3a B OGBCMC, II03BO-
JISIOLIEM HMCCIIeIOBATh dJIEMEHTapHble (PYHKIMU U peuiaTth MpOoCTeHIIne reoMeTpudeckue, Gpuanyeckue
W Apyrue NpUKIIaaHbIe 3a1a4u;

— PpacIIMpeHHEe CHCTEMBl CBEJICHHH O CBOWCTBAX IUIOCKUX (UTyp, CUCTEMAaTHYECKOE H3ydeHHUE
CBOIICTB MMPOCTPAHCTBCHHBIX TCJI, Pa3BUTUC HpeHCTaBHeHHﬁ 0 TCOMCTPUUCCKUX U3MCPCHUSX,

— pa3BUTHE NPEJCTABICHUN O BEPOSTHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSX B OKPYKAIOIIEM
MHUpE, COBEPILIEHCTBOBAHNE MHTEIJIEKTYaJlbHbIX U PEUEBBIX YMEHUH MyTeM OOOraiieHus mMareMaruye-
CKOT'O A3bIKa, pa3BUTHSA JIOTHYCCKOT'O MBIIIJICHUSA

— 3HAKOMCTBO C OCHOBHbIMHU UACAMHU U MCTOJaMH MAaTCMAaTHUYCCKOI'O aHaJIn3a,

— COBCPHICHCTBOBAHUC MATCMATUYCCKOI'O pa3BUTHUA 10 YPOBH:, ITO3BOJIAIOIICTO CBOGOI{HO npume-
HATh U3Y4YeHHbIE (DaKTHI U METOJbl MPU PEIICHUHU 3a/1ay U3 Pa3IUYHbIX pa3lieloB Kypca, a TakxkKe HcC-
MOJIb30BATh UX B HCCTAHAAPTHBIX CUTYAlIUAX;

— (opmupoBaHHE CIIOCOOHOCTH CTPOUTH M UCCIEIOBATH MPOCTEUIINE MATEeMATUYECKUE MOJIEIH
IIpY peIlieHUU MPUKIAIHBIX 3a/1a4, 3a]a4 U3 CMEXHBIX TUCIHUIUIMH, YIiIyOaeHue 3HaHui 00 0coOeHHO-
CTAX NPUMCHCHUA MATCMATHUYCCKUX MCTOA0B K MUCCICAOBAHUIO MMPOUCCCOB U SIBJICHUU B npupoac u 06-
IECTBE.

— B xone uzyuenus mareMatuku B IpodUIbLHOM Kypce CTapIiel IMIKOJbI yYaluecs: MpoaoiKaoT
OBJIa/ICHUE Pa3HOOOPa3HBIMU CIIOCOOAMH JIEATEIILHOCTH, IPHOOPETAIOT U COBEPUICHCTBYIOT OIIBIT:

— IMPOBCACHHUA NOKA3aTCIbHBIX paCCY)I(,[[eHI/Iﬁ, JJOTHUYECKOT'O OGOCHOBaHI/IH BBIBOJOB, HCIIOJIB30Ba-
HUA PA3JIMYHBIX SA3BIKOB MATEMATHUKWU JIA WIUIIOCTpAalWW, WHTCPIIPECTAUU, apryMCHTAllUM U OOKa3a-
TEJbCTBA,

— peleHus: HIMPOKOTO Kilacca 3a/1ad U3 pa3IMyHbIX Pa3AesioB Kypca, HOUCKOBON U TBOPYECKOM Jie-
ATCIIBHOCTHU IIPU PCHICHUU 3a1a4 MOBBIIIIEHHON CII0KHOCTU U HETHIIOBEIX 3aJa4,

— IIJIAaHUPOBAHUA U OCYHICCTBJIICHUSA EU'II‘OpPITMPI‘-IGCKOﬁ ACATCIIbHOCTHU: BBIIIOJIHCHUA U CaMOCTOS-
TEJIBHOTO COCTABJICHUS aNTOPUTMHUYECKUX MPEANUCAHUNA U UHCTPYKIMHA HA MaTeMaTHYeCKOM MaTepua-
Jie; UCTIOJIb30BAaHMSI U CAMOCTOSITEIIBHOTO COCTaBJIeHUs (POpMYJT Ha OCHOBE 000OIIEHUS YaCTHBIX CITyda-
€B U pe3yJIbTaTOB AKCIIEPUMEHTA; BHIMOJIHEHHS PACUE€TOB MPAKTUUECKOTO XapaKTepa;

— TOCTPOCHHUS U UCCIIEIOBAHUS MAaTEMAaTUYECKUX MOJEIEH Il OMMCAaHUs U PELICHUS TPUKIIATHBIX
3a/1a4, 3a/1a4 U3 CMEKHBIX JUCLUILINH U PEAIbHON KU3HU; IPOBEPKU U OLICHKU PE3YyJITaTOB CBOEH pa-
0O0TBI, COOTHECEHHSI HX C IIOCTaBJICHHOM 3ajjauel, C JTMUHBIM KU3HEHHBIM OIBITOM;

— CaMOCTOSITEIFHOW PabOTHl C HCTOYHUKAMH MH(OpMaIuu, aHanu3a, 0000IeHUsT U CUCTEMaTH3a-
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MU TIOJy4YeHHOU NH(pOpMaIluY, HHTETPUPOBAHUS €€ B JIMUHBIH OMBIT.

TpeOoBaHusl K IpeMETHBIM pPe3yJbTaTaM 0CBOEHUS YIJIy0JEeHHOI0 Kypca
B pesynbrare u3ydeHuss MaTeMaTUKH Ha YIIIyOJI€HHOM ypOBHE B CTapIIeil IIKOJE YYEHHUK JOJI-
KEH
3namv/nonumame:

— 3HaUueHHE MaTeMaTHYEeCKOU HayKu JJid pCHICHUA 3a/]dad, BO3HUKAOIINX B TCOPHUU U IMPAKTUKC,
UIMPOTY U OTPAHUYEHHOCTh MPUMEHEHUSI MaTeMaTUYeCKUX METOJOB K aHaJIM3y M HCCIEIOBAaHUIO IPO-
I[ECCOB U SIBIICHUI B MPUPOJIC U OOIIECTBE;

— 3HAYEHHUE MPAKTUKHU M BOMPOCOB, BOSHMKAIOIIMX B CaMOW MaTeMmaTuke, Ui (POpMHUPOBAHUS U
pa3BUTHS MaTeMaTU4YeCKOW HAayKW; MCTOPUIO Pa3BUTHS TMOHATHS YHUCHA, CO3JaHHS MaTeMaTUYECKOTO
aHaJIn3a, BOSHUKHOBCHUA U PA3BUTHA T'COMCTPHUU,

— UM PACHIMPEHUs] YHCIOBBIX MHOXECTB KaK CIOCO0a MOCTPOCHHUS HOBOTO MATEMAaTHYECKOTO
anmapara Jjs pelieHHs MPaKTUYECKUX 3a/1ad U BHYTPEHHHUX 33/1a4 MaTeMaTUKH;

— 3HauYeHHUe UAeH, METOJIOB U PE3yJIbTAaTOB aNreOpbl U MaTeMaTHYECKOIO aHaIu3a i OCTPOCHUS
MOJIEIEN peaTbHbIX IPOIIECCOB U CUTYALINH;

— BO3MO>XHOCTH T€OMETPHUYECKOTO fA3bIKa KaK CPEJCTBA OMUCAHUS CBOWCTB peallbHbIX MPEIMETOB
1 UX B3aUMHOT'0O PACIIOJIOKCHUS,

— YHUBEPCAJIbHBIN XapakTep 3aKOHOB JIOTUKU MaTEMaTUYECKUX PACCYXKICHUMU, UX IPUMEHUMOCTb
B Pa3IMYHBIX 00J1ACTAX YEJIOBEUECKOH NeATeIbHOCTH;

— paznuuue TpeOOBaHUM, IPEIBABISIEMBIX K JI0Ka3aTeIbCTBAM B MaTeMaTHUKE, €CTECTBEHHBIX, CO-
MUAJIbHO-3KOHOMHWYCCKUX U T'YMAaHUTAPHLIX HAYKaX, Ha IIPAKTHUKE;

— pOJIb aKCUOMATUKH B MAaT€MAaTHKE; BO3MOXKHOCTb IMOCTPOCHUSI MAaTEMAaTUYECKUX TEOPHM Ha ak-
CHOMAaTHYECKOW OCHOBE; 3HAUEHUE aKCUOMATUKHU JUIS IPYTUX oOjacTel 3HaHUS U JJISl IPAKTHUKY;

— BEPOATHOCTHBIX XapaKTep Pa3IMYHBIX MPOIECCOB U 3aKOHOMEPHOCTEN OKPYKAIOIIEro MUPA;

— COOTHOCHTH IJIOCKUE TeoMEeTpUYecKue (GUryphl U TPEXMEpPHbIE OOBEKTHI C UX ONMHMCAHUSAMHU, Yep-
TeXKaMH, U300paKCHUSIMU;

— pa3nuyaTh M aHAJU3UPOBATh B3aMMHOE PACIONIOKEeHUEe (QUryp;

— u300pakaTh reOMeTpUIecKre (PUryphl U Teia, BBIMOIHATH UEPTEXK M0 YCIOBUIO 33/1aUH;

— pelaTh reOMETpUYEcKHe 3aJjaui, OMUPasCh Ha U3yUYEeHHbIE CBOMCTBA MIAHUMETPUUECKUX U CTe-
peoMeTpuuecKux (pUryp ¥ OTHOIICHUH MEXIy HUMH, IPUMEHS alreOpanyecKuii 1 TPUrOHOMETpHYe-
CKMH arapar;

— MPOBOAMTH JOKA3aTEIbHbIE PACCYKACHUS IPU PEUICHUH 3a7ad, JOKa3blBaTh OCHOBHBIE TEOPEMbI
Kypca; BBIUYMCIATH JIMHEWHBIC 3JEMEHTBHl U YIJIbl B MPOCTPAHCTBEHHBIX KOH(MUTYpaLusiX, 0ObEeMbl U
TIJIOIIAIA TTIOBEPXHOCTEN TPOCTPAHCTBEHHBIX TEJI M MX MPOCTEHIIIMX KOMOWHAIIHIA;

— MPUMEHSTh KOOPAUHATHO-BEKTOPHBIM METOJ /AJisi BBIYMCIICHUS OTHOILEHUM, PACCTOSHUN U yT-
JIOB;

— CTPOUTH CCUCHUA MHOTOTPAHHUKOB U 1/1306pa>1<aT1> CCUCHUS TCJI BPALLICHU.

Hean 00y4yenus
N3ydeHne MaTeMaTUKU B CPEAHEH LIKOJIE HAIIPABJIECHO HA JOCTHKCHUE CIICIYIOLIUX LICJICH:
B HANIPpaBJIeHUH JUYHOCTHOIO PA3BUTHSA:

— TOTOBHOCTh M CIIOCOOHOCTH K OOpa30BaHHIO, B TOM YHCIIE CaMOOOpa30BaHUIO, Ha TPOTSIKEHUN
BCEHl KHM3HM; CO3HATEIBHOE OTHOILICHUE K HEMPEPHIBHOMY 00Pa30BaHUIO KaK yCIOBHIO YCIIEIIHOM Mpo-
(heccroHaIbHOM M OOIIECTBEHHOM JICSITEIIBHOCTH;

— B MeTamnpeJIMeTHOM HANPABJIECHHUU:

— pa3BUTHE UHTEpeca K MaTeMaTHYECKOMY TBOPUYECTBY U MAaTEMAaTUUYECKUX CIIOCOOHOCTEN;

— yMEHHE CaMOCTOSTEIbHO OMPEIENATh eI EATEIbHOCTH U COCTAaBIISTh IJIAHBI JESTEIbHOCTH;
CaMOCTOSITENILHO OCYIIECTBIISATh, KOHTPOJIMPOBATh U KOPPEKTUPOBATH AECATEIbHOCTD; UCIIOIb30BaTh BCE
BO3MOXXHBIE PECYpPCHI IS JIOCTHXKEHHUSI MOCTABJICHHBIX LI€Je M peaau3aluy IUIAHOB JESTEIbHOCTH;
BBIOMpATH YCIICIIHBIE CTPATETUU B PA3IMYHBIX CUTYAIUSX;

— BJIaJICHUE HABbIKAMM I103HABATEIbHOH, Y4eOHO-MCCIEeI0BATEIbCKOW U MPOEKTHOU JesTeIbHO-
CTH, HaBBIKAMHU pa3pelIeHuUs PoOIeM; CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METO-
JIOB pEIICHUs MPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJIOB MO3HAHNUS;



— TOTOBHOCTBH M CIIOCOOHOCTH K CAMOCTOSITENIbHONW MH(OPMALMOHHO-TIO3HABATEIBHOM JesITeIbHO-
CTH, BKJIIOYasi YMEHHUE OPUEHTHPOBATHCS B PA3IMUHBIX UCTOYHHKAX WHGOpPMAIUU, KPUTUUECKH OLECHH-
BaTh U MHTEPIPETUPOBATH HH(DOPMAIIHIO, MTOJIyIaeMyI0 U3 PA3TMYHBIX UICTOYHHKOB;

— BIIQJICHUE A3BIKOBBIMU CPEJICTBAMHU — YMEHHE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3pe-
HU$, UCIIOJIb30BATh aJICKBAaTHBIE SA3bIKOBBIE CPEJICTBA;

— BJIQJICHHE HABbIKAMHU IO3HABATEJILHOM pediiekcHr Kak OCO3HAHUSI COBEpIIAEMbIX NEHCTBUH U
MBICJIUTEINIbHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHMI, IPAHUI] CBOETO 3HAHUSI M HE3HAHHUS, HOBBIX
[TO3HABATEJIbHBIX 33/1a4 U CPEJCTB UX TOCTUKECHUS.

B NIPeIMETHOM HATNIPABJICHUU:

— co3gaHue QyHIAMEHTa JUIsl MAaTeMaTHYECKOTO Pa3BUTHS, (OPMHUPOBAHUS MEXaHHU3MOB MBbIIILIE-

HUS, XapaKTEPHBIX JJIsI MATEMAaTUUECKOU JIeATETbHOCTH.

I[lnannpyemble pe3yabTaThl H3yYeHHS Y4eOHOT0 MpeaMeTa
W3ydyeHne MaTeMaTUKU B CPEeJHEN IIKOJIE 1aeT BO3MOYKHOCTh OOYYaIOIIUMCS JOCTHYD CIEIyIO-
X pE3yIbTaTOB Pa3BUTHUA:
B HANIPpaBJIeHUH JUYHOCTHOIO PA3BUTHSA:

— YMEHHE ICHO, TOYHO, TPAMOTHO M3J1araTh CBOM MBICJIM B YCTHOM M MUCbMEHHOM pedu, IOHUMATh
CMBICJI ITOCTaBJICHHOM 3aJ1a4M, BBICTPAUBATh apIyMEHTALMIO, IPUBOJIUTE IIPUMEPBI U KOHTPIIPUMEPSI;

— KPUTUYHOCTb MBIINUJICHUSA, YMCHUC PACIIO3HABATDL JIOTHUYCCKU HCKOPPCKTHLIC BLICKA3bIBAHUA, OT-
JUYaTh TUNOTE3Y OT (aKTa;

— TpEeICTaBJICHHE O MAaTEMaTHYECKON HayKe Kak cpepe uenoBeuecKoil AeaTeIbHOCTH, 00 dTanax ee
pa3BUTHSA, O €€ 3HAUYUMOCTHU IJId PA3BUTHUA HUBUIIN3ALIUU,

— KPCAaTUBHOCTH MBIIUICHUA, NHUIIUATHBA, HAXOAYUBOCTb, AKTUBHOCTb IpU PCIICHUU MAaTCMATH-
YecKHUX 3a/1ay;

— YMEHHE KOHTPOJIHUPOBATH MPOLIECC U Pe3ybTaT yueOHONH MaTeMaTUYECKOM 1eATeIbHOCTH;

— YMEHHE IUTaHUPOBATh JIESATENbHOCTD.

B MeTanpeIMeTHOM HaNpaBJIeHUM:

— UMeTh NepBOHAaualbHbIC MPEACTAaBICHUS 00 HIesIX U O METO/JaX MaTeMaTUKU Kak 00 yHHBep-
CaJIbHOM 3bIKC HAYKHU U TCXHUKHU, O CPCACTBC MOJACITIUPOBAHUA SIBJICHUU U MpOLECCCOB;

— YMeTh BHJIETh MaTEMaTUYECKYIO 33[a4y B KOHTEKCTE MPOOJIEMHON CUTyalluH B JPYTUX JUCLIHU-
IUTMHAX, B OKPY>KaIoIeH KU3HHU;

— yMEeThb HaXOJWUTh B PA3IMYHBIX UCTOYHHKAX MH(OpPMAIHIO, HEOOXOAUMYIO JJIsl PEIlIeHUs] Mare-
MaTHYECKUX MPOOJIeM, U MPEACTABIATh €€ B MOHATHOW (QopMe; MPUHUMATh PELICHUE B YCIOBHAX He-
MTOJTHOW Y M30BITOYHOM, TOUHON M BEPOATHOCTHON MHGPOPMAIIIH;

— yMeTb NOHHMMATh U HCIOJIb30BaTh MaTeMaTUYECKUE CPeACTBa HArJIsSAHOCTH (rpaduKu, 1uarpam-
MBI, TAOJHUIIBI, CXEMBI U JIp.) AJI WLTIOCTPAIH, HHTEPIPETAINH, apTyMEHTAIINN;

— YMCTb BBIABUI'aTb TUIIOTC3bI MPHU PCIICHUU y‘-IGGHBIX 3aa4 U [OHUMAaTh H606XOI[I/IMOCTB ux
MIPOBEPKU;

— yMeThb MPUMEHATh UHIYKTUBHBIE U JEIYyKTHUBHBIE CIOCOOBI pacCy>KICHHM, BUJIETh pa3IUYHbIC
CTpaTeruu pelieHus 3a/1ay;

— YMCThb CaMOCTOATCIIbHO CTABUTL LCIIH, BI:I6I/IpaTB " CO3JaBaThb aJITOPUTMBI IJIsI PCHICHUS yqe6-
HBIX MaTEMAaTHUYCCKHUX HpOGHeM;

— YMCTh IJNIAHUPOBATH U OCYHICCTBIIATH ACATCIIBHOCTDL, HAIIPABJIICHHYKO HAa PCIICHUC 3a1a4 UCCIIC-
JI0BAaTEIbCKOTO XapaKkTepa.

B NPeIMETHOM HANIPABJICHUU MOHUMATh:

— I[OHUMATh 3HAYCHUE MaTeMaTHUYECKOU HAayKu [Jid pCIICHUA 3a4av, BOSHUKAOIIUX B TCOPUU U
MPAKTUKE; IIUPOTY U OTPAHUYEHHOCTh MPUMEHEHHUS MAaTEMaTHYE€CKHX METOJIOB K aHAIM3y U HCCIEO-
BaHUIO MPOLIECCOB U SIBIICHUH B IPUPO/JIE U OOIIECTBE;

— TIOHMMAaTh 3HAYCHHE MPAKTUKU M BOIPOCOB, BOSHUKAIOIINX B CAMOM MaTeMaTuke, Uit hopmu-
POBaHMSI U Pa3BUTHSI MaTEMAaTUYECKOI HAYKH;

— 3HATh UJEH PACHIMPEHUS YUCIOBBIX MHOXKECTB KaK CII0c00a MOCTPOCHUS HOBOTO MaTeMaTHye-
CKOT'O amrapara J4Jist pCHICHUA MPAKTUUCCKUX 3a/1a4 U BHYTPCHHUX 3aJa41 MAaTCMATUKU

— IOHHMATh 3HAYCHUC I/IIIeI\/'I, MCTOOB U PC3YJIbTATOB aJIFCGPBI U MAaTEMAaTHUYCCKOI'O aHaJin3a IJIs1
MOCTPOEHUS MOJICNIEH peaTIbHBIX MPOLECCOB U CUTYAIlUH;



— MOHHUMAaTh BO3MOKHOCTH F€OMETPUUYECKOIO SI3bIKa KaK CPEeICTBA ONMUCAHUS CBOMCTB peaIbHbIX
MPEIMETOB U UX B3aHMHOTO PACIOJIOKEHUS;

— MOHUMAaTh YHUBEPCAJIbHBINA XapaKTep 3aKOHOB JIOTUKU MaTeMaTHUYECKUX PACCyKIEHUH, UX MpHU-
MEHUMOCTD B Pa3IMYHbIX 00JACTSIX YETOBEUECKON ACSITeTbHOCTH;

— BHJIETh pa3nyue TpeOOBaHUH, MPEABSIBISIEMbIX K JOKA3aTEIHCTBAM B MAaTEMATHKE, €CTECTBEH-
HBIX, COLMATbHO-IKOHOMUYECKIX U TYMaHUTApHBIX HayKaX, Ha MPaKTUKE;

— MOHUMAaTh POJIb AKCHOMATHKHU B MaT€MAaTUKE; BO3MOXHOCTh TOCTPOCHUSI MaTEMaTUYECKUX TEO-
pHil Ha aKCHOMAaTHYECKON OCHOBE; 3HaUCHHE aKCHOMATHKU JJIs APYTUX 00sacTeil 3HaHUS U [T paK-
TUKH.

Y4eOHo-TeMaTHYeCKH MJIAH
Coneprkanne Kypca MareMatuk 10 Kiracca BKITIOYACT CICAYIONTNE TEMAaTHISCKHE OJIOKH:

Tema KounyecTBo | KoHTpOJBHBIX
Ne 4acoB pador
Asredpa ¥ Ha4YaJIa aHAJIM3a 136 8
1 IToBTOpEeHHE 8 1
2 JleicTBUTEIbHBIC YHCIIA 18 1
3 | Crenennas GyHKIHS 18 1
4 | lokazatenpHasi PyHKIUS 14 1
5 | Jlorapudmuyeckasi GyHKITUS 19 1
6 | Tpuronomerpuueckue GopMyIbl 27 1
7 TpuroHomeTpuyeckre ypaBHEHHs 1 HEPABEHCTBA 18 1
8 [ToBTOpEHME 14 1
I'eomeTpus 68 6
9 | Hekortopsle cBeleHUs U3 IIIAaHUMETPUU 8 1
10 | BBeneHnue. AKCHOMBI CTEPEOMETPUH U UX 5 -
CJIEJICTBUS
11 | [TapamienpHOCTb NPSIMBIX M IJIOCKOCTEN 19 2
12 | IlepneHauKyJISIPHOCTh NPSIMBIX M TJIOCKOCTEN 17 1
13 | MHOrorpaHHuKu 13 1
14 | IloBTOpEHME 6 1
Hroro 204 14

Conep:xxaHue TeM y4e0HOI0 Kypca

1. BBognoe noBTopenue (6 4)

[ToBTOpenne Kypca 7-9 KimaccoB: anreOpandecKue BbIPAKCHUS, JTUHEWHbIC YPaBHEHUS U CHUCTE-
MBI, YHCJIOBbIE HEPABEHCTBA, JTUHEHHAs (DYyHKIMS, KBaJIpaTHbIe KOPHHU, KBaJIpaTHbIE YpPaBHEHUs, KBaJ-
paruyHas (YHKUHMSA, KBaJpaTHbIe HEPABEHCTBA, CBOWCTBA W rpaduku (yHKUUH, CBOWCTBA U rpaduku
GyHKIUH, TPOTPECCUU U CIIOKHBIE MPOIICHTHI.

2. leiicTrBuTE bHBIE yncaa (18 1)

Haxomuth cymMmy OeckoHEYHO yOBIBaromeld reoMeTpudeckon nporpeccuu. [lepeBoauts O6ecko-
HEYHYIO EePUOUUECKYIO Ip00bh B OOBIKHOBEHHYIO Ip0o0b. [IpMBOAUTE MpUMeEpHI (1aBaTh ONPEICIICHHUE)
apudmeTnyecKkux KopHell HaTypaidbHOU cTeneHH. [1oscHATh HAa mpUMepax MOHSITHE CTENEHHU C JHOBIM
JNEUCTBUTEIILHBIM I0Ka3aresieM. lIpumMeHsaTs npaBuiia ACUCTBUN C paJuKalaMy, BBIPAXKECHUSIMU CO CTe-
MEHSIMU C pallMOHAaJIbHBIM MOKa3aTesneM (JItoObIM JIEHCTBUTENbHBIM MOKa3aTeNleM) MPU BBIYUCICHUSAX U
npeoOpa3oBaHUAX BeIpaKeHHH. J[oKa3bIBaTh TOKAECTBA, COACpKALINEC KOPEHb HATYPAJIbHON CTEIIEHU U
CTENEHU C JIIOObIM JIeWCTBUTEIBHBIM MMOKA3aTeIeM, MPUMEHSs pa3inydHble crnocoObl. [IpumMeHsaTs yme-
HUS IPeoOpa30BbIBATh BRIPAKEHHS U JOKA3bIBAaTh TOXK/IECTBA MPU PEIICHUU 33/1a4 TOBBIIICHHON CI0X-
HOCTH.

3. Crenennasi pynkuus (18 1)

Crenennast GyHKIus, ee cBoiicTBa u rpaduk. Bzaumuo obpatnbie pynkmuu. CroxxHbie QyHK-
un. J{poOGHo-nuHelHas GyHkiusa. PaBHOCHIbHBIE YpaBHEHUSI U HepaBeHCTBA. VppaloHalIbHbIE YPaB-
HeHus. MppalinoHaibHbIE HEPABEHCTBA.



4. Iloka3arenbHas pynkuus (14 4)

[oxa3zatenpHast QyHKIMS, ee cBoiicTBa U rpaduk. [lokazaTensHble ypaBHeHus. [loka3zaTenbHbIe
HepaBeHCTBAa. CUCTEMBI MOKA3aTEIbHbBIX YPABHEHUN U HEPABEHCTB.

5. Jlorapudmuueckas pynxuus (19 1)

Jlorapudmel. CoiicTBa norapudmoB. JlecaTuaHbie U HaTypanabHbIe Torapudmer. Jlorapudmmde-
ckas QyHkuus, ee cBoiictBa M rpaguk. Jlorapudpmuueckue ypaBHeHus. Jlorapupmuueckue HepaBeH-
CTBa.

6. Tpuronomerpuyeckue popmyJini (27 49)

Pannannas mepa yrina. [ToBopoT Touku BOKpyT Hadana koopauHat. OnpeaesieHue CuHyca, KOCH-
HyCa U TaHT€HCAa yIJla. 3HaKU CUHYCa, KOCUHYCa U TAaHT'€HCA. 3aBUCHMOCTb MEKIY CUHYCOM, KOCUHYCOM
Y TAHT€HCOM OJHOTO M TOrO Xe€ yria. TpuroHomerpudeckue ToxzaecTBa. CHHYC, KOCUHYC U TaHTE€HC
yIJ0B a u -a. @opMyiibl ciiokeHus. CUHYC, KOCUHYC U TaHI'€HC IBOMHOrO yriia. CHHYC, KOCUHYC U TaH-
I€HC MOJOBUHHOTO yria. @opmyisl nmpuBeaeHus. CyMMa U pa3HOCTh CHHYCOB. CymMMa U pa3HOCTh KO-
cuHycoB. [Ipon3BeeHEe CHHYCOB U KOCUHYCOB.

7. TpuronoMeTpuvecKue ypaBHeHUs 1 HepaBeHcTBA (18 1)

Tpuronomerpuieckue ypaBHeHHUs, CBOJSAIIMECS K anreOpanyeckuM. OIHOPOAHBIC U JTUHEHHBIE
ypaBHeHUs. MeToabl 3aMEHbl HEM3BECTHOTO M PA3JIOKEHUS HA MHOXKHUTENIU. MeTox OLIEHKH JIEBOU U
IIpaBOW YacTeil TPUTOHOMETPUUYECKOTO ypaBHEHHsA. CUCTEMBI TPUTOHOMETPUUECKUX ypaBHEHHH. Tpu-
TOHOMETPUYECKHE HEPABEHCTBA.

8. IloBTOpeHnue. (14 u)

3akperuieHne 3HaHUM, yMEHUH U HaBBIKOB, MOJIyY€HHBIX Ha yPOKax I10 JJTaHHBIM TEMaM.
YmMmenue paboTaTh ¢ pa3INndYHbBIMH UCTOYHUKAMH UH(OPMAIIUH.

9. HexoTopble cBeieHUA U3 IIaHMMeTpUH (84)

VYIuBl U OTPE3KH, CBA3aHHBIE C OKPYKHOCTBIO. Perenue tpeyroiapsHukoB. Teopema Menenas u
UYessl.

10. BBegenne. AKCHOMBI CTEpeOMETPHH M UX cJeacTBHSA (5 1)

IIpenmer crepeomeTpru. AKCHOMBI cTepeomMeTpur. HekoTopsie crieIcTBUS U3 aKCHOM.

11. IIapajyenbHOCTH NPSIMBIX U IUI0CKOcTei (19 1)

[TapannenbHOCTh MPSAMBIX, IPAMON M IUIOCKOCTH. B3ammHOE pacmnosiokeHHe MpsIMBIX B IPO-
CTPAHCTBE. YTOJI MEKIYy ABYMs IpsaMbIMU. [lapamiensHOCTS mmockocTel. Terpajdap u napajuienenurnes,.

12. IlepneHAUKYJISIPHOCTb NMPSAMBIX U MJI0cKocTel (17 1)

[IepnieHAUKYIAPHOCTH MPSAMOM U IUIOCKOCTH. lIepnenauKyissp 1 HaKJIOHHBIE. YTOJI MEXKIY Mpsi-
MOU U MJIOCKOCTHIO. JIByrpanHbiid yroi. [lepneHauKyIsapHOCTh MIOCKOCTEH.

13. Muororpanauku (13 4)

[Tonsitue muororpannuka. [Ipusma. Teopema Ditnepa. [IpoctpancTBennas teopema [ludaropa.
ITupamuna. IlpaBunpHBIE MHOTOTPaHHUKHU. DJIEMEHTHI CHMMETPHUH NPABUIbHBIX MHOIOI'PAaHHUKOB.

14. IloBTOpeHnue (6 1)

3akpenieHne 3HaHUM, YMEHHUI U HaBBIKOB, IIOJIyYEHHBIX HAa YpOKax I1I0 JaHHBIM TeéMaM
(kypc reomerpun 10 kacca). YMenune paboTarh ¢ pa3IMdYHbIMHA UCTOYHUKAMU WH(GOPMAIIUH.
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YyeOHo-MeToauYeCKHii KOMILJIEKT

Y4eOHuKH:

Amumos 1. A. AnreOpa u Hayana ananu3a. YueOnuk ais 10 — 11 kiraccoB o0mieo0pa3oBarenb-
HbIX yupexaenuil. M., «[Ipocsemenuey, 2020. — 463 c.

Artanacsn JI. C., byry3oB B. ®@., Kagomues C. b. u ap. I'eomerpus, 10 — 11: Yue6. ans oOrie-
obOpazosar. Yupexnenuii / M.: [Ipocsemenne, 2020. — 287 c.

JonosHuTeIbHAS JTUTEpPaTypa:
1. IMabyama M.M. Anrebpa um Hadajma MaTeMarmdeckoro anaimmsa 10 Kimacc: AMTaKTUYECKHE
marepuaisl. [Ipodunbheril yposens. M.: IIpocsemenue, 2016
2. Illabyama M.U. AnreOpa um Havasa MareMarudeckoro aHamms3a 10 Kimacc: TUIAKTHYECKHE
Marepuaisl. ba3zoselil yposeHs. M.: IIpocsemenue, 2016
3. ®econmopoBa H.E. M3yuenne anreOpsl 1 Havyam mMaTeMaTH4ecKoro aHanms3a B 10 kimacce: kHUTA
s yuurens/®eonoposa Tkauea — M.:IIpocsemienue, 2016
4. JlupgakTUuyecKwe Marepuaisl 1o anrebpe um Havamam aHanmsa g 10 u 11 kmacca /b. U. UBnes,
C.U.Caaksn, C.U.1HIBapudypr. M.: Ilpocsemienue, 2014
5. Epmosa A. Il., T'ono6opoasko B.B. CamocrosiTesibHBIE M KOHTPOJIbHBIE PabOTHI TI0 anredpe u
Hayasiam a”anm3a Jia 10-11 kimaccos. MJIIEKCA, - 2016, - 224 c.
6. KoHTponbHO-u3MepuTenbHble MaTepuanbl. Anrebpa n Havyana ananusa. 10 kmacc / Coct. A.H.
Pypyxun. — M.: BAKO, 2017. - 112 c.
7. T'nmaszxoB 0. A. 'eomerpus: pabouas Tetpanp s 10-11 kmaccos / FO. A. I'maszkos, U. U.
Onuna, B. ®. byry3os. — M.: [Ipocsemenue, 2009—2012.
8. 3uB b. I'. 'eoMerpust: auaakrudeckue matepuaisl 4 10 kimacca. — M.: [Ipocsemenue, 2007—
2008.
9. Caaxksn C. M. Uzyuenne reometpun B 10—11 xmaccax /C. M. Caaksn, B. @. bByty3oB. — M.:
IIpoceemienue, 2010.
10, AnexcauaapoB A. /[l 'eomerpus, 10—11: Yuel. nns. obureodbpaszonar. yupexaeHuit / A. J1.
Anexcanapos, A. JI. Bepuep, B. . Pexuk. — M.: [Ipocsewenue, 2011.
I11.EBcTtadbpena JI. II. 'eomerpus: nunaktudeckue matepuansl ais 10—11 kmacca. — M.
IIpoceenienue, 2004.
12.3uB b. I'. 3amaun o reomerpun mist 7—11 kimaccos/ b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii.
— M.: IIpocsemenue, 2003—2008.
13. Beicoukwuit U. P., I'ymmn 1. JI. u ap. (mox penakuueii A. JI. CemenoBa u U. B. Slmenko). EI'D.
Matemaruka. Y HUBepcaJlbHbIE MaT€pHalIbl ISl MOATOTOBKY yyaiuxcs. « MaTennexr-uentp), 2012.
14. T'opnun P.K. EI'D. Matemaruka. 3agaya C 4. - M.: MIITHMO, 2011, 2010.
15. EI'D. Maremaruka. 3000 3ananuii uactu B ¢ otBeramu. [loa pexn. Amenko U. B., Ceménora
AJL u op. — M.: U3narenbctBO «OK3amen», 2012
16. EpmoBa A. I1. 'ono6opoasko B.B. Ycraas reomerpust. 10-11 kmacest. M.: MJIEKCA, 2010.
17.3uB b. I'. Crepeometpus. ¥Ycrubie 3agaun. 10-11 kiaccel.
18. 3uB b. I'. Ypoxku noeropenus. - CI16: Mup u cemss, cepust Maructp, 2003.
19. Hekpacos B. b., I'ymun 1. ., XKurynés JI. A. Matematuka. Y4ueOHO-CIIpaBOYHOE ITOCOOHE.
CII6. @unuan uznarensctBa «IIpocsemenue», 2012.
20. CxkanaBu M.M. CO0pHHMK KOHKYPCHBIX 3a/1ad TI0 MaTeMaTHKe Jyisl moctynatmux B BY3e1. — M.,
2006.
21. CmupnoB B. A. I'eomerpus. [Tnanumerpus: [Tocodue mst moaroroBku k EI'D / mox pen. Cemé-
HoBa A.JL., Slmenko 1. B.— M.: MITHMO, 2012.
22. apeirun N.@., N'ony6es B. U. ®akynpTaTuBHBI Kypc mo matemartuke (10 kmacc). — M.: TIpo-
ceemenue, 2009.
23. Ilapeirua N.®., T'ony6eB B. WM. ®dakynpratuBHbI Kype 1Mo Matematuke (11 xmacc). — M.:
IIpoceemienue, 2009.
NuTepHeT-pecypcebl:

1. alexlarin.net
2. www.fipi.ru

3. ege.edu.ru
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KanenpapHo-tematudeckoe niiaHupoBanue 1mo npeamery «MaremaTtuka: aaredpa u Hayaja aHaiau3a, reomerpus» 10 kiacca
6 4 B Hezento, Bcero 204 ypoka

No XapaKkTepucTUKa OCHOBHBIX BUIOB JI€ITEIbHOCTH Buast n

o_Ka OCHOBHOE COJIEp’)KAHUE IO TEMAM Hara YUYEHHKa dbopmbl

yp (Ha ypoBHE Y4eOHBIX JCHCTBHI) KOHTPOJIS

1 Anrebpandeckue BhIpaXKEHUs CII, BII

) Jlunetinas gynkuus. JInneitHble ypaBHEHUS, CIL. BII

HEPaBEHCTBA U UX CUCTEMBI ’
3 Jlunetinas Qynkus. JInHeitHbIC ypaBHEHNS, CIL. BI
HEPaBEHCTBA U UX CUCTEMBI ’
4 KBanpaTHbie KOpHU CII, BII
CII, BIL, YO

5 VYTabl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTHIO
dopMynupoBaTh M J0Ka3biBaTh Teopembl 00 yrie | L, PK
MEX KacaTelbHOW W  XOpHmoil, 00 oTpeskax

6 VYTIIBl U OTPE3KH, CBSI3aHHBIE C OKPY>KHOCTHIO oy PHOH, peska: CII, BII, YO
NEPECCKAIOIINXCS  XOpZ, O KBaapare KacaTejabHOM,

BBIBOAUTH (OPMYJIbl ISl BBIUMCIEHUS YIJIOB MEX]

7 KBanpaTtHble ypaBHEHUs (opy. Y Y BII
JBYMsI TEPECEKAIOIIMMUCS XOpAaMH, MEXIY JBYMs
CEKyLMMH, IPOBEICHHBIMU U3 OJTHON TOUYKH;

8 Kanparuunas ¢pyHKuus CIL, BII

9 KBanpaTHbie HepaBeHCTBA CP

10 Koumponvnana paooma Ne 1 «Bxoonoit konmponv» KP

CII, BIL, YO

11 VYTabl U OTPE3KH, CBA3AHHBIE C OKPYKHOCTHIO

T, CII

12 | Pewienue TpeyroibHUKOB
OnuceiBaTh  MHOXKECTBO  JIEUCTBUTENBHBIX  YHUCEN.

13 Ilenbie 1 paoHaIbHBIE YKCTIA o0
Haxonuts JECATUYHBIE NpUOTIKEHUS
uppanuoHanbpHbIX yncen. CpaBHuBaTh U ynopspouusars | CII, BII, YO

14 [{enbie 1 panMoHaIbHbBIC YKCTIA .

NEeHUCTBUTEIbHEBIE UMCIIA. T, PK




15 JlericTBUTENIBbHBIC YHCIIa

16 JlelicTBUTENbHBIC YUCIIA

17 | Pewienue TpeyroibHUKOB

18 Teopema Menenas u UeBbl

19 beckoneuno yObIBaromiasi reoMeTpuueckas IMporpec-
cHsl

20 Beckoneuno yObIBarolIas reoMeTpHUuecKasi IMporpec-
cust

21 Apudmerndeckuil KOpeHb HaTypalbHOW CTETIEHU

22 | ApudpmeTnueckuii KOpeHb HATYPaJIbHON CTENCHH

23 Teopema Menenas u UeBbl

24 Konmpononaa paooma Ne 2 «Hexkomopwie ceedenus
U3 NJIAGHUMEMPUUY

25 ApudmeTndeckuii KOpeHb HATypaTbHON CTENIEHU

26 | ApudpmeTnueckuii KOpeHb HATYPaJIbHON CTENCHH

27 CremneHb ¢ pallMOHAIBHBIM U JIEHCTBUTENBHBIM MOKa-
3aTenemM

78 CremneHb ¢ pallMOHAIBHBIM U JIEHCTBUTENBHBIM MOKa-
3aTenemM

29 [Ipenmet crepeomeTprn. AKCUOMBI CTEPEOMETPUH

30 | Hekoropsble ciencTBUs U3 aKCHOM

31 CreneHb ¢ palMOHAIBHBIM U JCHCTBUTENIBHBIM IOKA-

3aTCJICEM

Hcnonb30BaTh B MUCBMEHHOM MAaTeMaTHUYECKOW peun
0003HaueHUs U TpaduuecKue M300paKEHUST YHUCIOBBIX
MHOXECTB, TEOPETUKO-MHOKECTBEHHYIO CHMBOJIUKY.
DopMyIupoBaTh OIpeJiesIeHNe 0ECKOHEUHO
yOBIBAIOIIEH T€OMETPUIECKON MPOTrpecCHu. BBIYUCIATH
CyMMy OECKOHEUHO YOBIBAIOIIEH TE€OMETPUUYECKOM
IIPOTPECCHUM. PopMyIMpOBATH onpenerIeHue
apu(METHIECKOTO KOPHS, CBOMCTBA KOPHEH N CTENCHH.

HccnenoBate CBOMCTBA KOPHS N CTENEHH, IPOBOISA
YHUCIIOBBIE  JKCIEPUMEHThI  C  HMCHOJIb30BAaHUEM
KaJIbKYJIATOpa, KOMIbIOTEpA. BBIUHCIATH TOYHBIE U
MpUOJIMKEHHBIE 3HaUYE€HUS KOPHEH, TTPH HE0OOXOAMMOCTH
UCIIOJIb3Y, KAJbKYJSATOP, KOMIIbIOTEPHBIE TPOTPAMMBI.
DopMyIupoBaTh orpeziesieHue CTETeHU c
palroOHAIbHBIM MOKa3aTelieM, JIEUCTBUTEIIbHBIM
nokaszarteneMm. [IpuMeHATH CBOWCTBA CTENEHW MJIA
npeoOpa30BaHUsI BRIPAKEHUN U BEIYHCIICHUMN.

@opMyIuMpoBaTh UM JOKa3blBaTb  YTBEPXKACHUA O
CBOMCTBAX M IPU3HAKAX BIIMCAHHOTO U OIHMCAaHHOI'O
YETBIPEXYTOJIBHUKOB; BBIBOJIUTH (bopMmybl,
BBIp@XXAIOIINE MEIHaHy M OUCCEKTPUCY TPEyroJIbHUKA
4yepe3 ero CTOpOHbI, (OpMYJIUpPOBaTh M JIOKa3blBaTh
YTBEpXKICHUA 00 OKpPYKHOCTH M TpsMoil Diinepa;
(GopMynMpoBaTh M JOKa3blBaThb TeopeMy MeHenas U
Uesbl; pemats 3aladd, HUCIHOJIb3YS  BBIBEJCHHBIC
(opMyIIBI U JOKa3aHHBIE TEOPEMBI.

@opMyIUPOBaTH OCHOBHBIE AKCHOMBI CTEPEOMETPHH.
Jloxa3pIBaTh ClIeICTBUS M3 akCMOM. Pemarh 3agauu Ha
NPUMEHEHHUE aKCHOM U CJIEICTBUN U3 aKCHOM.

BoerancnsaTe 3HaYeHUS CTETICHHBIX (YHKIUH, 3aJaHHBIX
dbopmynamu; COCTABJISITH  TAaONMIBI  3HAYCHUH
cTeneHHbIX (yHKIMHA. CTpPOUTh MO TOYKaM TpapuKu

YO

CII, BIL, YO
CP, PK

T, PK

CII, CP

BII

YO

YO

CIIL, BIL, YO
CP, PK

T, CII

KP

CII, BIL, YO
CP, PK

VYO, CII

TP, BIT

CIIL, BIL, YO
CP, PK

YO, CII

TP, BIT

CII, BIL, YO
T, PK
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CreneHs ¢ pallMOHAJIbHBIM U IICI\/'ICTBI/ITCJIBHLIM II0Ka-

32
3areneM

33 CreneHb ¢ palMOHAIBHBIM M JE€HCTBUTEIbHBIM IMOKa-
3areneM

34 Penrtenue 3agad no teme «CTerneHb ¢ JeHCTBUTEILHLIM
MOKa3aTeJIeM»

35 Pemenne 3amau Ha mMpuMEHEHHE aKCMOM CTEPEOMET-
PUH U UX CIIEICTBUI

36 Pemenne 3amau Ha mMpuMEHEHHE aKCMOM CTEPEOMET-
PUH U UX CJIEICTBUI

37 Pemenne 3amau mo TeMe «CrTemneHsr ¢ JEHCTBU-
TEJIbHBIM MTOKa3aTEIeM»

33 Konmpononaa pavoma Ne 3 «Cmenensv ¢ Oeiicmeu-
mebHbIM NOKaA3amesnemy

39 | Crenennas GpyHKUUS, €€ CBOWCTBA U TpaduK

40 | CrenenHas (yHKIHS, €€ CBOWCTBA U TpaduK

41 Pemenune 3amau Ha NpUMEHEHHE aKCUOM CTEPEOMET-
pUH U UX CJICICTBUI

42 [TapannenbHOCTh HpsAMBIX B IpocTpaHcTBe. [lapain-
JIIBHOCTh TPeX MPSIMBIX

43 | CrenenHas ¢pyHKLUS, €€ CBOWCTBA U TpaduK

44 | B3aumHo oOpaTHbie (PYHKIHUU

45 B3anmuo obpatHbie pyHKIIUN

46 PaBHOCHIIbHBIE YpaBHEHUSI 1 HEPABEHCTBA

47 [TapamiensHOCTH IPSAMOM U INIOCKOCTH

48 Pemenue 3a1au Ha napayiebHOCTh NPSMOM U IIJI0C-

KOCTH.

creneHHbIX (GyHkui. OnKUCHIBaTh CBOMCTBA CTETICHHOM
¢yHKIMM ~ Ha  OCHOBaHMM €€  Ipaduueckoro
MPEJICTaBICHHUS. MonenupoBaTh peanbHbIe
3aBUCUMOCTH C TMOMOIIbI0 (opMyn u rpaduxos
creneHHbIX GyHKUMA. VHTEprnpeTupoBath Tpaduku

pealbHBIX  3aBUCMMOCTEW.  Pacmo3HaBaTe  BUJBI
CTEMEHHBIX  (PYHKIUH. [Ipumensatr  moHATHE
PaBHOCHUJIBHOCTH  JUIsl ~ pPELIEHUsS  YpaBHEHHH U

HEpaBEHCTB. Pemars uppanMOHaIbHBIE ypaBHEHUS H
UppalMOHAJIbHBIE HepaBeHCTBA. [IpuMeHATH MeTon

WHTEPBAJIOB JUISL peuenus MPPALMOHAIBHBIX
HEPABEHCTB. Hcnonp3oBath  (QyHKIIMOHAIBHO-
rpadguueckue  TMpencTaBiICHHs] AN pElIeHUs U
MCCJIEIOBAHUS UPPALIMOHATIBHBIX ypaBHEHUH,

HEPAaBEHCTB, CUCTEM YPaBHEHHI U HEPABEHCTB.

DopMyIMpPOBATH OMPEACTCHUS MAPAUICIbHBIX MPSIMBIX,
CKPEIIMBAIONIUXCS TMPAMBIX, MNPSAMOU MapaJIeIbHON
mwiockocT. DopMynupoBaTh U J0KAa3bIBaTh TEOPEMBI,
BBIpAXKAIOIINE X MPU3HAKKU U CBOMCTBA. Pacrno3HaBaTh
B3aMIMHOE TOJIOKCHHE MPSIMBIX B pealbHBIX (hopMax (Ha
OKPY’KarOIIHX IpeaMeTax, CTEPEOMETPUUYECKUX
MozeIsIX U T.A.) PopMyIupoBaTh OINpPEAEIEHUE YIia
MeXAy NpsMbIMH. POPMYIUPOBAaTh ONPENEICHUE YIJIOB
C  COOTBETCTBEHHO  IApaJUICIIbHBIMH  CTOPOHAaMH.
Jloka3pIBaTh TEOPEMBI, BBIPAKAIOUIME HMX CBOWMCTBA.
Pemate 3amaum Ha MOCTPOEHME, AOKA3aTE€IbCTBO U
BBIYKCIICHHUE. dopMyIHpoOBaTh OnpeeIeHus
napajuleJbHbIX  IUIocKocTed.  DopmynupoBaTh U

CII, BIL, YO
CP, PK

CII, BIL, YO
T, PK

CP, VO

CTL, BIL, YO
T, PK

CTL, BIL, YO
T, CP, PK

CII, BIL, YO
T, CP, PK

KP

CTL, BIL, VO
T, CP, PK

CII, BII

CII, BIL, YO
T, CP, PK

CII, BIL, YO
T, CP, PK

CIIL, BII

CIIL, BIL, YO

T, CP, PK

CII, BIL, YO

CII, BIL, YO

T, CP, PK
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JOKa3bIBaTb  TCOPEMBI, BBIPpAXKAIOMIUC WX IMPU3HAKH U

49 PaBHOCHIIbHBIE YpaBHEHUSI 1 HEPABEHCTBA . YO
CBOICTBA. @opMynupoBaTh  ONpEACIEHUE U
50 |p n300paxarb TeTpa’Ip, napajuieaenuIe. CIL BII
ABHOCHIIBHBIC yPAaBHCHUA H HCpaBCHCTBA DopMyIMpOBaTh U JOKA3bIBaTh TEOPEMBI O CBOMCTBAX ’
napajuienenunena. Pemare 3amauyd Ha IOCTpOEHUE
51 PaBHOCWIBHBIE ypaBHEHUS U HEPABCHCTBA ceucHuit TeTpasspa - napasueNenuesa. CIl, BII
MopnenupoBaTh yCIIOBHE 3aJaud U IOMOIIBI YEepTeka
52 | MpparmoHajbHbIe ypaBHCHHUs VI PUCYHKA, IPOBOAUTH KonouuTenbrbie noctpoenns | Cl, BIL YO
53 Pemenue 3aga4 Ha mapauieIbHOCTh IPSIMOM U B Xode pemeHmé Boitenath  Ha  depTexe CII, BII, YO
TOCKOCTIL KOHq)Hrypaufm, HeoOXOZUMbIE Ui NMPOBEACHUR | T Cp pK
= 000CHOBAaHUM JIOTHUECKUX I11ar0B PEIICHUS.
Pewenue 3ana4 Ha napajuIeIbHOCTD IIPSIMOU U CII, BIL, YO
54
IIOCKOCTH T, CP, PK
55 Hppanuonaibuslie ypaBHEHUS T, CP, PK
56 | UppaunoHajibHble ypaBHEHUS CII, BIL, YO
57 HppanroHanbHble YpaBHEHUS YO
58 HppanroHanbHble HEPABEHCTBA CII, BIT
59 CKpenmBaronuecs npsamMele CIL, BII, YO
P P T, CP, PK
60 VYInsl ¢ COHANpPaBICHHBIMU CTOPOHAMM. YTOJ MEXKIY CII, BIL, YO
PSAMBIMHU T, CP, PK
61 HppanuonaibHble HEPaBEHCTBA CII, BII
62 Pemenue 3amau no reme «CreneHHass QyHKITUS CII, BII, YO
63 Pemenue 3amau no reme «CreneHHas QyHKITIS) T, CP, PK
64 | Konmponvnas paboma Ne 4 «Cmenennan pynkyun KP
65 Pemenne 3anmau no teme «B3aummHOe pacnoyiokeHUE CII, BII, YO
MPSMBIX B MPOCTPAHCTBE. YTOJI MEKIY MPSAMBIMID) T, CP, PK
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Pemenne 3amau no teme «B3aumHOe pacnoyioKeHUE

CII, BIL, YO

66
MPSMBIX B POCTPAHCTBE. YTOJ MEKIY MPSIMBIMID) T, CP, PK
67 [oxa3zaTtenbHast pyHKIMS, ee CBOICTBA U Tpaduk BBIHCIATE  3HA¥EHHMA  IOKA3aTENBHBIX ‘byHKHHHj CII, BII
3aJJaHHBIX (OPMYJIaMH; COCTaBIATh TAOIUIIbI 3HAYCHUM
. MOKa3aTeIbHBIX HKUMil. CTpouTh MO TOYKAM
68 | IlokasarenbHasi GyHKIUS, €€ CBOWCTBA U TpaduK pyrku POUTH CII, BII
rpadguku  mokazaTenbHbIX — QyHKuMiA.  OmNuChHIBaThH
CBOWCTBA IOKAa3aTENbHON HKLIMUA Ha OCHOBAHHUU €€
69 ITokazarenbHbIEe YpaBHEHHUS by CII, BII, YO
rpaduueckoro mpexacraBieHus. Pacro3HaBaTh BHBI
70 0 nokazarenbHbIX (yHKIMA.  Pemare moxazaTenbHBIE T CP. PK
OKa3aTCILHBIC yPABHCHITA ypaBHEHUS W  CUCTeMbl  ypaBHeHuu. Pemate | 2> 77
71 JiICeHUe NPAMbLIX 6 NPOCMmPpAHCHIGe. Yoon Memoy HHTEPBAJIIOB VI PCHICHUA IMOKA3aTCIbHBIX HCPABCHCTB. | KP
nPAMBIMU» Hcnonbs3oBath ¢byHKIMOHATBHO-TpadUUecKe
7o | Mapamrenshere miockoct. CBOMCTBA MapaIebHbIX MpEACTABICHAS  JUBL  PCHICHMST W MCCJICOBAHNA CIL BIL. VO
IOCKOCTE! MOKa3aTeNbHBIX  ypaBHEHUH, HEPABEHCTB, CUCTEM > DL
YpaBHEHUI U HEPABEHCTB.
73 [Toka3aTenbHbIe ypaBHEHUS T, CP, PK
@opMyIMpPOBATh  ONpPEAEICHUE MEPIEHINKYJISIPHBIX
74 | Tloka3aTenbHbIC HEPABEHCTBA IPSIMBIX. dopMynupoBaTh onpenenerne | YO
NEPHEHANKYISIPHOCTH psAMOI u IIJIOCKOCTH.
75 [Toka3aTenbHbIE HEPABEHCTBA ®opmynupoBaTh M JI0Ka3bIBaTh teopemsl, | CII, BIT
BBIPAXKAIOIINE 170:¢ MIPU3HAKU u CBOMCTBA.
76 Tloka3arespHbIC HEpPaBEHCTBA CDOpMyJII/IpOBaTB OMPENEIICHUS paCcCTOSTHUA OT TOUKM 10 | CII, BII, YO
~ IUIOCKOCTH, MEXJIy NapajIeJbHbIMU IUIOCKOCTSMH,
77 HapannenLUHHe miockocty. CBOMCTBA MapalyIe/IbHBIX MEs Ky CKPELIMBAIOIIMMHCS MPSMBIMH, MEIY TPSMOii | CP, PK
L OCROCACH ¥ TapayienbHOl eif MmIockocThio. DOpPMYIUpPOBaTh M
78 Tetpasnp. Tlapanienenune. J0KasblBaTh ~ TEOPEMy O TpeX —MEPHEHMKYIApaX. | T, BI
DopMyIMpPOBATH ONPECICHUE yria MEXAy NPSIMOU U
79 Cucrema nokaszaTeabHbIX YPAaBHEHU U HEPABEHCTB IIOCKOCTBIO.  Pewlate  3azauu  Ha  MOCTPOEHHE, CII, BII
JIOKa3aTeJIbCTBO W BbIUMCIEHHE. POpMyIMpOBaThH
. olpezeeHue TJ1a MEX IJIOCKOCTSIMHU.
80 | CucremMa noka3aTelIbHbIX YPAaBHEHUN U HEPABEHCTB el y y CIIL, BIL, YO
@opMyIMpPOBATh  ONpPEAEICHUE MEPIEHIUKYJISPHBIX
. miockoctedl. DopMyIUpoOBaTh U JOKA3BIBATE TEOPEMBL
81 CucremMa noka3aTelIbHbIX YPaBHEHUN U HEPABEHCTB pMyIIp . P | T, CP, PK
BBIPAXKAOIIME UX MPU3HAKU U CBoMcTBa. Pacno3HaBarts,
dbopmynupoBath ompeneneHUe U U300paxkarhb
82 Pemenue 3amau no teme «IlokazatnpHas GyHKIHS CII, BII, YO

MPSMOYTOJIbHBIN Mmapaimenenunen. dopMmynupoBars U
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83 Terpasap. [apannenenunes

84 | 3agaun Ha MOCTPOCHHUE CEUCHUI

85 | Pemenue 3amau no teme «IlokazaTipHas GyHKIUSI

36 Koumponsnan paboma Ne 6 «Ilokazamenvhas
dynkyusy

87 | Onpenenenue gorapudma

88 Onpenenenne morapudma

89 | 3amauM Ha NOCTPOEHUE CEUEHUN

90 Pemwenne 3amau nmo teme «llapamnenbHOCTh IITOCKO-
crei. Terpasap u napauiesienune

91 CgoiicTBa siorapudmoB

92 | CpoiictBa norapudmon

93 CgoiicTBa JiorapudmoB

94 | JlecsaTuuHble U HATYpaJbHBIE JIOTApU(MBI

95 Koumponvnana paooma Ne 7 «llapannenvnocmo
naockocmeit. Tempa’op u napannenenuneoy
[lepneHnuKkynspHbIE TpsIMBIE B  MPOCTPAHCTBE.

96 [TapannensHble  TpsiMble, TEPHEHAUKYJSPHBIE K
IUIOCKOCTH

97 | JecsatuuHble ¥ HATYpaJbHbIE JTOTapU(MBI

98 | Jlorapupmuueckas ¢pyHKuus, ee CBOMCTBA U rpaduk

99 | Jlorapudmuyeckas pyHKIus, €€ CBONCTBA U Tpaduk

JOKa3bIBaTh TEOPEMBbI O CBOMICTBaxX Mapajuieienune/a.
Pemrats 3aa4u Ha BBIYUCIICHUC JIMHEHHBIX BEJIWYHH.
NutepnperupoBaTh  MOJYYEHHBI  pe3yiabTar U
COIIOCTABJIATH €T0 € YCJIOBUECM 3aJa4H.

Boruncnare 3HaueHust sorapuMuyeckux  (QyHKIHUM,
3aJJaHHBIX (POPMYJIAMHU; COCTABJIATH TAOJIMIBl 3HAYEHUI
aorapupmuueckux ¢GyHkuuid. CTpoUTh MO TOYKaM
rpadukn jorapupmuueckux (pyHkiuit. OnuchHBaTH
CBOWCTBa JIorapu(pMUUEeCKOll (YHKIMH HAa OCHOBAHUHU
ee rpauuecKkoro npeacTaBieHus. Pacno3HaBaTh BUAbBI
JOTapuPMHUECKUX (byHKIMH. Pemats
JOrapu(pMUUECKUE YPABHEHUS U CHCTEMbl ypaBHEHHH.
Pemate morapudmudeckue HepaBeHCTBa. [IpumeHsTH
METOJ MHTEPBAJIOB Ui PEIICHUs JIOTapu()PMUIECKUX
HepaBeHCTB. KOHCTpyHpoBaTh 3KBUBAJICHTHBIE PEUEBBIE
BBICKA3bIBAaHUS C UCIOJIB30BAHUEM aJIreOpanyeckoro u
reOMETPUIECKOTO A3BIKOB. Hcnonb3oBath
(GyHKUMOHATBHO-TpaUUecKre  MPEACTaBICHHUS  JUIS
pelieHuss W HCCIEJOBaHUS  JIorapu(MHUUECKUX
YPABHEHUI, HEPAaBEHCTB, CHUCTEM yPAaBHEHUU U
HEPaBEHCTB.

YO

CILBII

YO

KP

CII, BII

CII, BII

CP, CII

@0, YO

CIIL, BIL, YO

T, CP, PK

CIIL, BIL, YO

YO

KP

CIIL, BIL, YO

CII, BII

CIl, BII

CII, BIL, YO
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100 | Jlorapudmudeckre ypaBHEHUS T, CP, PK

101 [lepnennukymnsapHble npsiMble B IpocTpaHcTse. [lapain- CIL, BIL YO
JIeJIbHBIE NPSIMbIE, NEPIIEHIUKYISIPHBIE K MJIOCKOCTH

102 | [Ipu3Hak nepneHIuKyISIPHOCTH MPSIMON U TUNIOCKOCTH T, CP

103 | Jlorapudmudeckre ypaBHEHUS CII, BII, YO

104 | Jlorapudmudeckre ypaBHEHUS CII, BII

105 | Jlorapudmudeckrue HepaBeHCTBA CII, BII

106 | Jlorapupmuueckue HepaBeHCTBA CIIL, BIL, YO

107 Teopema 0 IpsAMON NMEPIEHAUKYIISPHOMN TIIIOCKOCTH T, CP

108 Pemenue 3a1au Ha epHeHAUKYISIPHOCTH MPSAMOI U VO, T
IJIOCKOCTH

109 | Jlorapudmudeckrne HepaBeHCTBA T, CP, PK

110 | Jlorapudmudeckrne HepaBeHCTBA CII, BII, YO
Pemenue 3a1a4 no teme «Jlorapudmuyeckast

111 YO
byHKIHS

112 Pemenue 3amau no reme «Jlorapupmuueckas CIL BII
bYHKIUSD)

113 Pemenue 3aga4 Ha NepNEHAUKYISIPHOCTh TIPSIMOU U vO
IJIOCKOCTH

114 Pemenue 3a1au Ha NepHEHANKYIAPHOCTD NPSMOM U CIL, BII
IJIOCKOCTH

115 Konumponvnas paboma Ne 8 «Jlocapugpmuueckue KP
YPAGHEHUA U HEPABEHCMEA)

116 | Pazmannas mepa yria u ayru @opMyIUpOBaTh ONpPENEICHHE M  WLIIOCTPUPOBAThH CIL, BII

IMOHATHEC CUHYCA, KOCMHYCAa, TAHI'CHCA U KOTAaHI'CHCa Ha
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117

[ToBOpOT TOUKM BOKpYT Hauajga KOOPJIUHAT

118

[ToBOPOT TOUKM BOKPYT Hayana KOOPAWHAT

PaccTosiHue OT TOYKM 10 TJIOCKOCTH. TeopeMa o Tpex

119
NEPIEHIUKYISIpax

120 | Yron mexay npsiMOi U IJIOCKOCThIO

121 | Onpenenenue cuHyca, KOCMHYCa U TAHIE€HCA yIJia

122 | Onpenenenue cuHyca, KOCMHYCa M TAHTE€HCA yIJia

123 | 3HaKW TPUTOHOMETPHUECKUX (HYHKIIMNA

124 3aBUCUMOCTh MEXKy CHHYCOM, KOCHHYCOM M TaHI€H-
COM OJIHOTO ¥ TOT'O XK€ yria

125 Pewrenne 3aay Ha MpUMEHEHNE TEOPEMBI O TPEX Iep-
NEHAMKYJIIpax, Ha yIoJl MEXAY IPsIMON U TIOCKOCTHIO

126 Pemenue 3ama4 Ha IpUMEHEHNE TEOPEMBI O TpEX IEp-
NEHJUKYJSIpax, Ha yroJ MEXy NPsIMON U IIIOCKOCTBIO

127 3aBUCHUMOCTb MEXYy CHHYCOM, KOCUHYCOM U TaHI€H-
COM OJTHOTO M TOTO K€ yIJa

128 | TpuroHOMeTpUYECKUE TOXKIECTBA

139 | TpuroHoMeTpUUYECKUE TOKAECTBA

130 | TpuroHoMeTpu4YECKHE TOXKIAECTBA

131 Pemenue 3ama4 Ha IpUMEHEHNE TEOPEMBI O TpEX IEp-
NEHJUKYJSIpax, Ha yroJl MEXKy NPsIMON U IIIOCKOCTBIO

132 JByrpansbeiii yroi. IIpusHak nepneHIUKyJISpHOCTH
JIBYX TIJIOCKOCTE

133 | CuHycC, KOCHUHYC U TAaHT€HC YIJIOB & U —

€IMHUYHOU OKPYKHOCTH. OOBSACHATD u
WUTIOCTPUPOBAaTh HA EJUHUYHOM OKpPYXXHOCTH 3HAKH
TPUTOHOMETPUYECKUX (yHKIMKH. DopMynmupoBaTh H
Pa3bACHATH OCHOBHOE TPUTOHOMETPHUECKOE
TOXJIECTBO. Brruucnare 3HAYEHUS
TPUTOHOMETPUYECKON (DYHKIIMM yriia Mo OAHOM M3 ero
3aJJaHHBIX TPUTOHOMETpUYeCKUxX (pyHKUuH. BrIBOIUTH

bopmyIbl CJIOKECHHUS. BriBonuTh bopmybl
NpUBeJeHUsA. BpIBOAUTE (POPMYIIBI CyMMBI U Pa3HOCTH
CHHYCOB, KOCHHYCOB. [Ipumenars

TPUTOHOMETpUYECKHE (OPMYJIBI IS TpeoOpa3OBaHUS
TPUTOHOMETPUYECKUX BBIPAKECHUN

DopMyIMpOBaTh  ONpPEAEICHUE IEPIECHIUKYJIPHBIX
IPSIMBIX. DopmyIupoBaTh OIpeJicIIeHUe
NEPIEHAUKYISAPHOCTH IpsAMON 51 IIJIOCKOCTH.
@opmyupoBaTb M JOKa3bIBaTh TEOPEMBI,
BbIpaXkKaroIiue ux [IPU3HAKU u CBOMCTBA.

DopMyIMPOBATh ONPEIEICHNS PACCTOAHUS OT TOUKH 10
IUIOCKOCTH, MEXKIy NapajIeIbHbIMU IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIIUMUCS NPSIMBIMU, MEXIY MPSAMOU
U TapaulelIbHOM el INIOCKOCThI0. DopmyinpoBaTh U
JOKa3pIBaThb TEOPEMY O TpeX MEpPHEHAUKYIAPAX.
DopMyIMpPOBATH ONPEICICHUE yIia MEXAY NPSIMOU H

IUIOCKOCThIO.  Pemate  3amaum  Ha  IOCTpOEHHME,
JI0OKa3aTeJIbCTBO U BblUMCIIeHHE. DPOpMyIMpOBaTh
ompeleneHue yria MEXIY IIJIOCKOCTSIMU.
DopMyIMpOBaTh  ONpPEACICHUE  IEPIECHIUKYIIPHBIX

CII, BII

CII, BIL, YO

YO

CII, BII

T, CP, PK

CIl, BIL, YO

YO

CII, BII

YO

CII, BII

CIIL, BII

CIIL, BII

T, BII

CIIL, BIL, YO

YO

CII, BII
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134 | ®opmyIbl CIOKEHUS

135 | ®opMmyJibl CIOKEHUSA

136 | ®opMyJibl CIOKEHUS

137 JByrpannbeiii yrosu. Ilpu3zHak nepneHIUKYJISIPHOCTH
JIBYX TJIOCKOCTEMN

138 | IIpsimoyronbHBIN apajuieenuIe

139 | CuHyc, KOCUHYC M TaHT'€HC JBOWHOTO yTiia

140 | CuHyc, KOCHUHYC M TaHI'€HC JBOMHOIO yria

141 | CuHyc, KOCUHYC M TaHT€HC MTOJIOBUHHOTO yria*

142 | CuHyc, KOCUHYC M TaHT€HC TTOJIOBUHHOTO yriia*

143 | [IpsimoyroibHBIN NapajieenuIe

144 Pemenne 3amauy mo teme «Yroia Mexay NpsAMOU M
TJIOCKOCTHIO. /[ByrpaHHbIN yroi»

145 | @opmyJibl IpUBEACHUS

146 | @opmyJibl IPUBEACHUS

147 Cymma u pa3HocTh cuHycoB. CymMma M pa3HOCTb KO-
CHUHYCOB.

148 CymMma u pasHocTh cMHycoB. CyMMa M pa3HOCTb KO-
CHUHYCOB.

149 Konmponvnaa paboma Ne 9 no meme «Ilepnenouxy-
JIAPHOCMb NPAMBIX U NJIOCKOCH L)

150 | [lonsTue mHOrorpannuka. Ilpusma

MI0CKOCTe. POPMYJIMPOBATH U I0KA3bIBaTh TEOPEMBI,
BBIPAKAIOIINE UX IPU3HAKU U CBOMcTBa. Pacno3HaBars,
dbopMyIupoBaTh ompenereHue M U300paXkaTth
IPSIMOYTOJIBHBIM napaienenunesn. PopMmyaupoBars U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX Napajlieienunesa.
Pematps 3amaunM Ha BBIYMCIEHHE JIMHEHHBIX BEIMYUH.
NutepnperupoBaTh  MOJYYEHHBI  pe3yibTar U
COIIOCTABJIATD €r0 C YCIOBHEM 3a1a4H.

T, CP, PK

CII, BIL, YO

YO

CII, BII

YO

CII, BII

YO

CIIL, BII

YO, ®0

CIIL, BIL, YO

T, CP, PK

CII, BIL, YO

YO

CII, BII

T, CP, PK

KP

YO
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151

CymMma u pasHocTh cMHycoB. CyMMa M pa3HOCTb KO-
CHHYCOB

Pemenue 3amau no reme «Tpuronomerpudeckue Ghop-

152
MYJIbD)

153 Pemenue 3amau mo teme «Tpuronomerpuueckue (op-
MYJIBD)

154 Konumponvnaa paooma Ne 10 «Tpuzonomempuue-
cKkue gopmynot)

155 | Ilonstue mHOTOrpanHuka. [Ilpuzma

156 | Ilonsitue MHOTOrpanHuka. [Ilpuzma

157 | YpaBHEHUE COSX =a.

158 | YpaBHeHue cosx =a.

159 | YpaBuenue €OSX=a

160 | YpaBHeHue sinx =a

161 | ITonsitue MHOTOrpanHuka. [Ipuzma

162 | [lonsTue mHOrorpannuka. Ilpusma

163 | YpaBHeHue sinx =a

164 | Vpasuenue sinx = a

165 | YpaBHeHue I1gx =a.

166 | YpaBHeHue 1gx=a

167 [Tupamupa. [IpaBuiibHas nupamuaa. Y ceyeHHast

nipamMua

®opMyIupoBaTh ONpEeNieHue M MPUBOAUTH MPUMEPHI
MHOTOTpaHHUKOB. DOpMyIMpOBaTh ONpPEIEICHUE U
nu3zobpaxarh npusmy. GopmynupoBaTh OINpeneseHHe U
u300pakaTb ~ MUPAMUAY, YCEUCHHYIO  NHPaMUIY.
®opmynupoBaTh  ONpelelieHne W u300paxarb
IPaBWIbHbIE MHOIOI'paHHUKH. Pemars 3amaun  Ha
BBIUMCJICHHE IUIOMIAAU  TOBEPXHOCTU  PA3IUYHBIX
MHOIOTpaHHMKOB. Pacro3HaBaTh MHOTIOIpDaHHUKH, Ha
yeprexax, MOJEISIX U B  peallbHOM  MHpe.
MonenupoBaTh yClIOBHE 3a/ladydl M MOMOIIBIO YepTexa
WJIM PUCYHKA, IPOBOJUTH JOTOJIHUTEIbHBIE IOCTPOCHHUS
B xoje pemeHus. [IpuMeHATh, M3y4yeHHbIE CBOWMCTBA
reomMeTpuueckux ¢uryp u GopMyn IS peHIeHUs
FeOMETPUUYECKUX 33Jad M 3aJady C [PaKTHUYECKUM
COJIEp’KaHUEM.

[IpoBoauTh [OKa3aTENbHOE PACCYXKACHHE O KOPHIX
MPOCTEUIIUX TPUTOHOMETPUUYECKUX YpaBHEHU. PemaTp

TPUTOHOMETPUYECKUE YPAaBHEHHUS U  IPOCTECHUIINE
HEPaBEHCTBA.
[IpumensTh  TpuUroHomeTrpuueckue (GopMynsl s

pelIeHNs TPUTOHOMETPUUECKUX YpaBHEHHI.
Hcnonws3oBath pasauyHble METOJbI JI  PELICHUS
TPUTOHOMETPUUECKUX YpaBHEHHI.

KoHnctpyuposats JKBUBAJICHTHBIC pedeBbIe

CIIL, BIL, YO

YO

CII, BII

KP

T, CP, PK

CIIL, BIL, YO

YO

CII, BII

CII, BII

CII, BIL, YO

T, CP, PK

CII, BIL, YO

YO

CII, BIL, YO

YO

CII, BII

T, CP, PK
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IIupamupa. IIpaBunbHas nupaMuaa. Y ceueHHast

BBICKA3bIBaHUsI C HCIIOJIB30BaHHEM anre6panqecxoro u

168 CII, BII, YO
nupamuja F€OMETPUUYECKOTO SA3BIKOB.

169 | p . Hcnonp3oBath (yHKIMOHATEHO-TpadUUECKHE CIL BII

CUICHHC TPUTOHOMCTPHHCCKIX yPaBHCHIH NpEACTABICHUS JJIsI pEUIeHUsT U HCCIIECJOBaHUs ’
. TPUTOHOMETPUUYECKUX YPaBHEHHWH, CUCTEM YpPaBHEHHU.
170 | Pewenye TpUroHOMETPUIECKHX YPABHEHHUH Hcnons3oBats roToBble Kommbrotepusie mporpamust | 10 CP> PK
JUISl TIOMCKA IyTH PEIICHHWS W WUIFOCTPALMM PEIIEHUs

171 | PemeHnue TpUroHOMETPUYECKUX YPABHEHUI ypaBHEHHIT M HEPABEHCTB. CII, BII, YO

172 | Pemienne TpUroHOMETPUYECKUX YPABHEHUI CII, BIT
[Tupamupa. [IpaBriibHas nupamuaa. Y ceyeHHast

173 pawAa. Tp pamuA CII, BII, YO
nupamuja
[Iupamupa. [IpaBriibHas nupamuaa. Y ceyeHHast

174 | -hpamiad. 1P R T, CP, PK
nupamua

175 | Pemenue TpUroHOMETPUUECKUX YpaBHEHUI CIl, BIL, YO

176 [TpumMepsl pereHus npoCcTeUImX vO
TPUTOHOMETPUYECKUX HEPABCHCTB
[Ipumepsl perieHns: TpOCTENIINX

177 | PHMEPHP P CII, BIT
TPUTOHOMETPUYECKUX HEPABEHCTB
Pemenue 3agau no reme «Tpuronomerpuueckue

178 al p TP CIL BII, T
YpaBHEHUs U HEPABEHCTBA»
[Tupamupa. [IpaBuiibHas nupamMuaa. Y ceyeHHast

179 S S L T, CP, PK
nupamua
Cummertpust B mpoctpaHcTBe. [loHsTHE TPaBUIBLHOTO

180 | MHOrorpaHHuka. OJI€MEHTbl CAMMETPUH MPABUIIBHBIX CII, BII, YO
MHOTOIPAHHUKOB
Pemenue 3agau no reme «Tpuronomerpuueckue

181 al p TP YO, ®0
YpaBHEHUs U HEPABEHCTBA»

182 | UtoroBoe noBTOpEHUE CII, BIT

183 | UToroBoe noBTOpeHUE CII, BII, YO

184 | UtoroBoe noBTOpEHUE T, CP, PK
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185 Pemenue 3agay no reme «MHOTOrpaHHUKHW CII, BII, YO

186 | Konmponvnasa paboma Ne 11 «Mnozocpannuxuy YO

187 Konmponvnaa paooma Ne 12 KP
«Tpuzonomempuueckue ypagHeHus U HEPAGEHCMEQ)

188 | UtoroBoe noBTOpEHUE CII, BII

189 | UtoroBoe noBTOpEHUE CII, BII

190 | UtoroBoe nmoBTOpEHUE CII, BII, YO

191 | UroroBoe noBTopeHue YO, ®0O

192 | UToroBoe noBTOpEHNUE CII, BIT

193 | UtoroBoe noBTOpEHUE YO, CII, BII

194 | UtoroBoe noBTOpEHUE T,CII

195 | UtoroBoe noBTOpEHUE CII, BII

196 | UtoroBoe noBTOpEHUE CII, BII, YO

197 | UToroBoe noBTOpEHUE CII, BIT

198 | Hmozoeaa konmpoavnasa paooma Ne 13 KP

199 | UtoroBoe noBTOpEHUE CII, BII

200 | Hmozosan konmponvnuasn paooma Ne 14 KP

201 | UToroBoe noBTOpEHUE VO, CII, BII
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202 | MToroBoe nNoBTOpEeHUE

203 | UroroBoe noBTOpeHnE

204 | UtoroBoe moBTOpEHHE

YO, CII, BII

YO, CII, BII

YO, ®0

T — Tect

CII — camonpoBepka

BII — B3aumonposepka

CP - camocrositenpHas pabora
PK — paboTta o kapToukam
@O — hpoHTAIBHBIN OMPOC
YO — ycTHbI# onpoc

IIP — mpoBepouHas pabora

3 —3auer

KP-xouTponbHas pabota

IIpuHsATHIE COKpalLlEHUsA:
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