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IMNOACHHUTEJ/IbHAA 3AIIMCKA

Pa6ouyas mnporpamma yd4e6Horo Kkypca «['eomeTpuss» 6a30BOro YypoBHA JJIs
ob6yyaromuxcs 10 -11 kyaccoB paspaboTtaHa Ha ocHOBe PeiepaibHOTO rOCYJapCTBEHHOTO
06pa3oBaTeJIbHOIO CTaHJAApTa CpefHero obuero o6pasoBaHUs, ¢ YYETOM COBPEMEHHBIX
MHPOBBIX TPe6OBaHUM, NpeIbABISIEMbIX K MaTEMaTUYeCKOMY 06pa30BaHUIO, U TPaAULUN
poccuiickoro o6pasoBaHHd. Peasnusanus nporpaMMbl obecneyrMBaeT OBJIafleHHE
KJIOYEeBbIMU KOMIETEHLUSIMH, COCTABJSAIMUMH OCHOBY /JJsI CaMOpPAa3BUTHUA U
HeNpepbIBHOIO 00pa30BaHMs, LEeJOCTHOCTb OOLIeKyJbTypPHOTO, JIMYHOCTHOIO U
II03HABATE/JIbHOI'0 Pa3BUTHS JUYHOCTH 06YYAIOIIUXCS.

HEJ/IU U3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTb y4eO6HOr0 Kypca reOMeTpUU Ha YpPOBHE CpeJiHEro o6liero ob6pa3oBaHus
obycjioBJleHa NpPaKTUYeCKOM 3HAYUMOCTbIO MeTalpeJMeTHbIX W  IpeJMeTHbIX
pe3yJibTaTOB 00y4YyeHHWs TIeOMeTpUM B HalpaBJeHUH JIMYHOCTHOTO pPa3BUTHUA
obyyawoimuxcsa, GOpMHUpPOBaHUA QYHKIMOHAJbHOM MaTeMaTHU4YeCKOM TIpPaMOTHOCTH,
M3y4yeHUs J[APYrux Yy4eOHbIX [AUCUUIVIMH. Pa3BuTHe y o006yd4alwolMXcd NpaBUIbHBIX
npeJiCTaBJeHUA O CYIIHOCTM U IPOUCXOXKAEHHUH TeOMeTpUYeCKUX abCTpaKLuy,
COOTHOLIEHUH PeasIbHOTO U U/lea/IbHOTO, XapaKTepe OTPaKeHUs1 MaTeMaTU4YeCKOM HayKoH
ABJIEHUM U IpPOLECCOB peaJbHOr0 MHpPA, MeCTe IeOMeTpUM B CUCTeMe HayK U poJiv
MaTeMaTU4eCKOro MOJleJIMpOBaHUS B HAayYHOM INO3HAHMU U B NpPAKTHUKe CIIOCOOCTBYeT
$OpMHpOBAaHHUI0 HAyYHOTO MHUPOBO33PEHMS Y4YallMXCd, a TaKXKe KayeCTB MbILIJIEHMUS,
HeOoOXO0AUMBIX JJ/I1 afallTalluy B COBPEMEHHOM 00611eCTBe.

['eomeTpus ABJsAETCA OJAHUM M3 6a30BbIX IPEeJMETOB Ha YPOBHE CpeJHEro 061ero
obpa3oBaHUs, TaK KaK obeclleyMBaeT BO3MOXXHOCTb M3y4yeHUs KaK JUCLMIIMH
eCTeCTBeHHO-Hay4YHOM HalnpaBJeHHOCTH, TaK U T'YMaHUTApHOM.

Jlornyeckoe  MblllJIeHWe, ¢opMUpyeMoe TPU  HU3yYeHUU  O0O0y4aloLMMUCSH
NOHATUWHBIX OCHOB F€eOMeTPHUU U IOCTPOEHUH LIeTI0YKHU JIOTUYECKUX YTBEPXKIEHUH B X0/ie
pelleHMA TreOMeTpPUYeCKHMX 3aJlady, yYMeHHe BbIJABUIraTb U ONpOBEpraTb TI'MIIOTE3bl
HeNnocpe/iCTBEHHO UCIMOJIb3YIOTCA NPU pelleHUH 3aad eCTeCTBEHHO-HAay4HOro LUKJA, B
YaCTHOCTHU M3 Kypca QU3UKHU.

YMeHMe OpHeHTHUPOBAThCA B NMPOCTPAHCTBE UrpaeT CYLeCTBEHHYIO pOJib BO BCeX
06J1acTAX AesATeJbHOCTH YesoBeKka. OpreHTalus 4yeJ0BeKa BO BpeMeHHU U IPOCTPaHCTBe —
Heo0X0UMOe YC/I0BUE €ro COLUAJbHOTO ObITUS, pOopMa OTpaKEHHUS OKPYKaKIero M1pa,
yCJIOBUE YCNEIIHOro IO03HAaHUA M aKTUBHOIO Ipeo6pa3oBaHUSA [J1eHCTBUTEJBHOCTH.
OneprpoBaHUe MPOCTPAHCTBEHHbBIMU 0Opa3aMu OObeAHHSIET pa3Hble BU/Ibl YYeOHOU U
TPYAOBON [leTeJbHOCTH, ABJSAETCA OJHUM M3 NpPoPecCUOHAJbHO BaXKHBIX KayecTs,
N03TOMY aKTyaJbHa 3aZadya (GOpMHUpOBAHHUA y 0O0y4YaloIIUMXCsd MPOCTPAaHCTBEHHOTO
MBIIIJIEHNUS KaK Pa3HOBUAHOCTH 06pPa3HOI0 MbILIJIEHUS] — CYLeCTBEHHOT0 KOMIIOHEHTA B
NO/rOTOBKE K MPAKTUYECKOH eATeJIbHOCTH 10 MHOTUM HalpaBJIeHUSIM.

[lenb ocBoeHMs mporpaMMbl y4e6HOro kypca «['eomeTpusi» Ha 6a30BOM ypOBHe
00y4yeHUs1 - 06lIe0Opa30BaTe/JbHOE U OOILEKYJbTYPHOE Pa3BUTHE 00y4YalOIUXCS yepes
obecrieyueHMe BO3MOXXHOCTU IpPHUOOpPeTEHHS M HCNOJIb30BaHUSA CHUCTeMaTHYeCKHUX
reoMeTpUYeCcKUX 3HAaHUU U [JeUCTBUH, cHeuuPUUHBIX TeoOMeTpPUH, BO3MOXHOCTHU



YCIEUIHOT0 MpOJOJDKEHUsT 00pa3oBaHUsl MO CHELHAJbHOCTSIM, He CBfI3aHHBIM C
NPUKJIAJHBIM UCI0Jb30BaHUEM I'eOMETPHUH.

[IporpamMma no reoMeTpuu Ha 6a30BOM ypOBHe NpeJHa3Ha4YeHa A 00y4YarluXcs
Cpe/iHeH IIKOJIbl, He UCIBbIThIBABIINX 3HAYUTEJbHbIX 3aTPYJHEHUN HA YPOBHE OCHOBHOIO
ob6uiero o6bpa3oBaHusa. TakuM 06pasoM, oOyyarolpecss Ha 6a30BOM YpPOBHE JOJIXKHbI
OCBOUTbH 06lI[Me MaTeMaTHYeCKHe YMeHHUs, CBs3aHHble CO Clel[UPUKOU TeoMeTpUHU U
HeobOXoJUMble JJi1 >KM3HU B COBpeMeHHOM ob6uiecTBe. KpoMe 3TOro, OHM HMEKT
BO3MOXXHOCTb HM3yYUTh IeOMETPHUI0 6oJiee TJyOOKO, €C/AHd B JajibHelleM BO3HUKHET
Heo6X0JUMOCTb B TeOMETPUYECKHX 3HAHUSX B PO eCcCHOHAIbHON 1eTebHOCTH.

JlocTukeHWe  1eJIM  OCBOEHMSI  IpPOrpaMMbl  00eCHeYyUBaAEeTCs  pelleHueM
COOTBETCTBYIOLUX 3aa4. [[puopuTeTHBIMU 3aJlauaMU O0CBOoeHUs1 Kypca «['eoMeTpuu» Ha
6a3oBoM ypoBHe B 10—11 kJaccax ABJISIOTCA:

e ¢dopMupoBaHUe NpeJCTaBJEHUSI 0 FTeOMETPUM KaK YacTH MUPOBOU KyJIbTYphbl U

OCO3HaHUeE eé B3aMMOCBSI3U C OKPY’KaIOIIMM MUPOM;

e ¢dopMupoBaHHe NpeJCTaBJeHUs 0 MHOTOMPAHHUKAaX W TeJiaX BpallleHUs KaK O
BaXKHEMIIMX MaTeMaTUYECKUX MOJeJsisX, MO3BOJIAILUX ONHUChIBAaTh U U3y4yaThb
pasHble SIBJIEHUS OKPYKaIoLero MUpPa;

e ¢dopMupoBaHMe YMeHMsl paclio3HaBaTh Ha 4YepTexaX, MOJEJsX U B peajbHOM
MUpe MHOTOTPAaHHHUKHU U TeJsla BpallleHUs;

e OBJIAJleHHEe MeTOJlaMH pellleHHUs 33Zlad Ha IOCTPOEHHUs Ha H300paKeHHUSX
NPOCTPAHCTBEHHBIX QUTYP;

e ¢dopMupoBaHHMEe  yMeHHUs  ONEepPUPOBAThb  OCHOBHBIMU  MOHATHUSIMH O
MHOTOTpaHHUKAX U TeJlaX BpalleHHs] U UX OCHOBHBIMHU CBOHMCTBaMU;

e OBJIA/leHHe aJrOpUTMaMU pelleHUs OCHOBHBIX TUIOB 3ajay; popMHpoBaHHUE
yMeHHUsl MPOBOJUTH HECJIOKHbIE Zl0Ka3aTeJibHble PACCYKAEHUS B X0/Jle pellleHUs
CTepeoMeTpHUYeCcKUX 3a/1a4 U 33/1a4 C MPAKTUYECKUM COJleprKaHUEeM;

e pa3BUTHE WHTEJJIEKTyaJbHbIX U TBOPYECKUX CIIOCOOHOCTEH 0O6y4YaroIiuxcs,
N03HABATEJbHOM AKTHBHOCTH, HCC/A€/I0BATENbCKUX YMEHHUH, KPUTHYHOCTHU
MBbILLJIEHHS;

e ¢dopmupoBaHue OJYHKIMOHAJbHOH TPAaMOTHOCTH, peJIeBAaHTHOH TeOMeTpPHUU:
yMeHHe pacrno3HaBaTb MNPOSIBJIEHUS TeOMETPUYECKHUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEMN B peasbHbIX )KU3HEHHbIX CUTYaLUsAX U PU U3YYEHUHU JPYTUX
y4eOHbIX TMpeJMEeTOB, TMPOSBJE€HUS 3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpOBaTh UX Ha SI3blKe TeOMETPUHU U CO3/jaBaThb reOMeTPUYECKHE MOJEY,
NPUMEHSATb OCBOEHHBIM TeoMeTpUYeCKHUU amnmapaT [Jis pelleHHsT MPaKTUKO-
OpPUEHTUPOBAHHBIX 3a/jlay, HUHTEPHpPETUPOBATb U OLEHUBATb IOJYYEeHHbIE
pe3yJibTaThl.

OT/IMYUTENbHOW O0COGEHHOCTbIO MpPOrpaMMbl SIBJSIETCS BKJIIOYEHHE B KypC
CTepeoMeTpUH B Hayasie ero HM3y4yeHUs 3a/jay, pelllaeMbIX HA YPOBHE HHTYUTUBHOTO
N0O3HAaHUS, W OINpeJeiéHHbIM 06pa3oM oOpraHu3oBaHHas paboTa HaJ HUMH, YTO
CMOCOGCTBYIOT PAa3BUTUIO JIOTUYECKOTO U MPOCTPAHCTBEHHOT'0 MbIIJIEHUS, CTUMYJIUPYET
NpOTEeKaHUe HWHTYUTUBHBIX MPOLECCOB, MOTHUBHUPYeT K JajbHeWllIeMy H3y4YeHUI0
npeaMerTa.

[IpeanoyTeHue OTAAETCS HArJISAJHO-KOHCTPYKTUBHOMY MeTOAY OOy4eHUs, TO eCTb
TeopeTH4YeCcKhe 3HAHHUS KMEKT B CBOed OCHOBe YYBCTBEHHOCTb MpeJMETHO-



NPaKTUYeCKOU eATeJIbHOCTU. Pa3BUTHe NPOCTPaHCTBEHHBIX IPEACTABIEHUN Y yYaLUXCS
B Kypce C(TepeOMeTpUU IMPOBOAUTCA 3a CYET pelleHUA 3aJady Ha CO3JaHUe
IPOCTPAHCTBEHHbIX 00pPa30B U 33/ja4 Ha OllepUpoOBaHHEe NPOCTPAHCTBEHHbIMU 06pa3aMH.
Co3paHue ob6pasa NpOBOAUTCS C OMOPOM HA HAIJSAAHOCTb, a ONlepUpPOBaHUE 06pPa3oM — B
YCJOBUAX OTBJIEYEHUS OT HArJALHOCTH, MBICIEHHOIO WU3MEHEHHU:A ero HCXOJHOTO
coZiepKaHus.

OcHOBHbIE cofepKaTeJibHble JIMHUU Kypca «['eometrpun» B 10-11 kiaccax:
«MHororpaHHuKu», «lIpAMble W IUJIOCKOCTU B MNPOCTPAHCTBe», «Tejla BpallleHUua»,
«BekTopbl M KoOOpAMHATBl B MNpoCTpaHCTBe». PoOpMUpOBaHHE JIOTUYECKUX YMEHUU
pacnpegesisieTcsl He TOJIbKO MO COJlepKaTeJbHbIM JIMHUSM, HO U 1O rojaM oby4eHUs Ha
YPOBHE CpeiHero ob1iero o6pasoBaHus.

Copep:xkaHue 00pa3oBaHUs], COOTBETCTByMOlllee MpeJMETHbIM pe3yJbTaTaM
0CBOEHUs paboyell mporpaMMbl, pacnpe/ieJI€EHHbIM 110 roZilaM 06y4eHus, CTPYKTYpPUPOBaHO
TakKUM 00pa3oM, YTOObI OBJaJIEHME TeOMeTPUYECKHUMH TMOHSATUSAMU UM HaBbIKaMHU
OCYIIEeCTBJISIJIOCh [OCJAeA0BaTeJbHO U MOCTYNaTeJbHO, C COGJIIOJleHMeM NpUHLMIA
NpeeMCTBEHHOCTH, YTOObl HOBble 3HAaHWS BKJIKYaJIWCb B OOUIYIO CUCTEMY
reoMeTpUUYECKUX NpeJCTaBJIeHUN O00Yy4alIUXCs, pacliupsisi U yriayo6sss e€, obpasys
NPOYHble MHOXKeCTBEHHbIE CBA3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/IAHE

Ha nsydeHue reomeTpuu oTBOAUTCA 2 4yaca B Hezesto B 10 kiacce v 1 4yac B HeZieJ1ro
B 11 ks1acce, Bcero 3a iBa roia o6y4yeHus - 102 y4ye6HbIX yaca.



COAEPKAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsAMBIe U VIOCKOCTH B MPOCTPaHCTBE

OcHOBHble TNOHATHUA CTepeoMeTpUHU. ToykKa, NpsMas, MJIOCKOCTb, NMPOCTPAHCTBO.
[TonATHe 06 akCMOMATU4YECKOM MOCTPOEHUU CTepeOMeTPHUU: aKCUOMBbI CTEPEOMETPUH U
C1e/CTBUSA U3 HUX.

B3auMHoe pacnosioxkeHHe INpPSAMBIX B IPOCTPAHCTBe:  IlepeceKaloluecs,
napaJijieJibHble U CKpellMBawuivecs npsMsble. [lapaniesbHOCTb NPAMBIX U MJIOCKOCTEHN B
IPOCTPAHCTBE: NapaJljieJibHble NpsAMble B IPOCTPAHCTBE; NapaJ/lJIeIbHOCTb TPEX MPAMBIX;
NapaJ/iIeJIbHOCTb NPSAMOW U IJIOCKOCTU. YTJIbl C COHANpaBJeHHBIMU CTOPOHAMH; YTroJ
MexJy IpsAMBIMH B IpocTpaHCcTBe. [lapa/ieIbHOCTE IJIOCKOCTEW: napaJliesbHble
IJIOCKOCTH; CBOWCTBA MNapaslle/ibHbIX IJIOCKOoCcTed. [lpocTeiinne npocTpaHCTBEHHbIE
burypsl Ha JIOCKOCTHU: TeTPa3p, Kyb, napasiesenunes; IOCTPOeHUe CeYeHUH.

[lepneHAMKY/ISPHOCTb MNPAMOW U IIJIOCKOCTU: MepHeHAUKYJspHble MpsMble B
IPOCTPAHCTBe, NpSAMble NapaJ/lle/ibHble W NepleHAUKYJApHble K IJIOCKOCTH, NpPU3HAK
NeprneHJUKyJAAPHOCTH NPAMOM U IJIOCKOCTH, TeOpeMa O NPSAMOM MNepHeHAUKYJSAPHOHN
IIJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YT0JI MeXAy NPAMOHW U IJIOCKOCTBIO; IByTPAHHBIHN yIoJI,
JINHENHBIN yroJ1 ABYIPaHHOTO yrJa. [lepnieHANKYIIp U HAKJIOHHbIE: pACCTOSIHUE OT TOYKHU
Jl0 TIJIOCKOCTH, pacCTOsSIHUE OT MPSAMOM A0 MJIOCKOCTH, MPOeKLUUsA GUIypbl Ha MJIOCKOCTb.
[lepneHAMKY/IAPHOCTb NJIOCKOCTEH: NMPU3HAK NePHeHJUKYJSAPHOCTU [ABYX IJIOCKOCTEM.
TeopeMa o Tpéx nepneHAUKYyIgpax.

MHororpaHHUKH

[loHATHE MHOTrOrpaHHUKA, OCHOBHbIE 3JIeMEHTbl MHOTOTPAaHHHUKA, BBINYKJ/ble U
HEeBbINyKJIble MHOIOTPAaHHUKH; pa3BépPTKa MHOrOrpaHHUKa. [Ipusma: n-yrospHas Npusma;
rPaHM U OCHOBAHUs IPU3Mbl; NpsMasd M HAKJOHHAs NpPU3Mbl; OOKOBasg M IOJIHAsA
IIOBEPXHOCTb NpHU3MBbl. [lapa/ienenunes, HOpsAMOYTOJbHbIM MNapajjeseNuies, U ero
cBocTBa. [lupamuza: n-yrosnpHas nupamMu/ia, rpaHd U OCHOBaHUe NHUpPaMU/bl; 60KOBas U
II0JIHAsA TOBEpPXHOCTb NHUPAMHU/BI; INpaBUJIbHAasg W yCe4€HHad NUpaMUJA. JJIeMEeHThI
OpyU3Mbl M nNUpaMuzbl. [lpaBU/bHbIe MHOTOIPDAaHHMUKHU: TOHATHE NPAaBUJIBHOTO
MHOTOIpaHHMKA; IMpaBWJbHAs IpU3Ma UM IpaBUJIbHAd NHUPaMHUAQ; IpaBUJIbHAA
TpeyroJibHasd NMpaMy/ia U NpaBUJIbHBIMA TeTpaszp; Kyb. [IpeacTaBieHre 0 NMpaBUJIbHBIX
MHOTOIpaHHUKAaX: OKTa3Jp, 0AeKasAp U uKocas p. CedeHUA NPU3Mbl U TUPAMU/bI.

CuMMeTpHUss B NpPOCTPAHCTBe: CHUMMETPUA OTHOCHUTEJBbHO TOYKH, MpPAMOH,
IJIOCKOCTH. JJIEMEHTbl CUMMeTPUM B MNHUpaAMUJAX, NapaluleseNnunefax, NPaBUJIbHBIX
MHOTOIpaHHUKaX.

BbluKciieHMe 3/71eMeHTOB MHOIOTPAaHHUKOB: pEé6pa, AuaroHauau, yribel. [lnomagb
OOKOBOW MOBEPXHOCTU U MOJHON MOBEPXHOCTU MPSMOUM MPU3MBI, MJOIIAJb OCHOBAaHUH,
TeopeMa O 60KOBOM MOBEPXHOCTH NMPSAMOW NpU3MBbL. [l101aszb 60KOBOM NOBEPXHOCTH U
IIOBEPXHOCTH MPaBUJbHOM NUpPAMHU/Jbl, TeopeMa O IJIOLAJU YCeYEHHOW NHUpPaMUJBI.
[TousiTHe 06 06bEMe. 06'bEM MUPAMU/IbI, TPU3MBI.

[Togo6HbIe Tesia B npocTpaHcTBe. COOTHOIIEHUA MEXAY MJIOLAAIMU IOBEPXHOCTEH,
00BbEMaMHU NOA0OHBIX TeJI.



11 KJIACC

Tesia BpaleHus

[unuHapuyeckass MOBEPXHOCTb, 06pasyoliyde NUJIMHAPUYECKOH MOBEPXHOCTH, OCh
NUJIWHAPUYECKON MOBepXHOCTH. llMauHApP: OCHOBaHUSA M OOKOBasg IOBEPXHOCTD,
o6pasytolas ¥ 0Ch; MJI0I1aJb 60KOBOM Y MOJIHOW NOBEPXHOCTH.

KoHnunyeckas moBepxHOCTb, 06pasyloliye KOHUYeCKON IOBEPXHOCTH, OCb M BeplLIMHA
KOHU4YeCKOW noBepxHOCTH. KOHycC: ocHOBaHMe W BepIlMHA, 06pasyolias U 0Ch; MJOLIAJb
OOKOBOM U MOJIHOM MMOBEPXHOCTH. YCeYEHHBIN KOHYC: 06pa3yoliye U BbICOTA; OCHOBAHUA
¥ 60KOBasi MOBEPXHOCTh.

Cdepa u wap: LeHTp, pafuyc, AUaMeTp; MJIOIaAb NOBEPXHOCTH chepbl. B3anmHoe
pacnoJjiokeHue cepbl U MJIOCKOCTH; KacaTesbHasi JIOCKOCTb K cdepe; miouaab chephbl.

M306pakeHue TeJ BpallleHUsI Ha [IJIOCKOCTU. Pa3BépTka [UIMH/pa U KOHYCa.

KoM6uHauuu Ten BpalleHUsT M MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMHCAHHBIH
0Ko0J10 chepbl; chepa, BIMCAaHHAsA B MHOTOIPAHHUK, UJIM TeJIO BpallleHus.

[TonsiTue 06 06bEMe. OCHOBHbIe CBOWCTBa 00BEMOB Tes. TeopeMa 06 06bEMe
NpsSIMOYTOJIbHOTO MNapajejenunesa U caefCcTBUs U3 Heé. 00b€M LUJIMHApPA, KOHYycCa.
061béM apa ¥ maowaab chepsl.

[Tomo6HblIe Tesa B npocTpaHcTBe. COOTHOLIEHUS MeXAy MJI0La/ MU IOBEPXHOCTEH,
06bEMaMHU NOJ00OHBIX TeJl.

CeyeHHs LMJIMHApPA (MapasljlelbHO W NepneHAUKYJSpPHO OCH), CeYeHHUs KOHyca
(mapaJsiiesibHOE OCHOBAHUIO M MPOXO/silliee Yepe3 BEPUIMHY), CeYeHUs apa.

BeKTOpBI U KOOpAMHATHI B IPOCTPAHCTBE

BekTop Ha MJIOCKOCTH M B mpocTpaHcTBe. CjoKeHHe U BbIYUTAHUE BEKTOPOB.
YMHOXeHMe BeKTOopa Ha uMca0. PasjiokeHuMe BeKTOpa MO TpPEM HeKOMIIJIaHAPHBIM
BeKkTOpaM. [IpaBusiio mapasiesnenuneja. PemeHue 3ajay, CBAI3aHHBIX C NpPUMeHeEHHEM
npaBuJ JeHCTBUH ¢ BeKTopaMu. [IpsMoyrosibHas cUCTeMa KOOpPJUHAT B MPOCTPAHCTBE.
KoopaunaTel BekTopa. [IpocTelilive 3aZjadyyd B KOOpAMHATaX. YTOJ MeX]Jy BeKTOpaMHU.
CkansipHOe TpOU3BeJleHHE BEKTOpPOB. BbluucieHUe yIJIOB MeXJy MNpsIMbIMU U
n10cKocTAMU. KoopiJMHAaTHO-BEKTOPHBIM MeTO/| IPH pellleHuH reOMeTpUYeCcKrX 3a/ay.



IIJTAHUPYEMBDIE PE3YJ/IbTATDI
JINYHOCTHBIE PE3YJ/IbTATDI

JINYHOCTHBle  pe3y/bTaThl  OCBOEHMSI  IPOrpaMMbl  y4yeGHOro  npejMmeTa
«MaTeMaTHKa» XapaKTEepPU3YIOTCS:

I'paxpaHCcKoe BocnuTaHUe:

CPOPMUPOBAHHOCTBIO TPAXKAAHCKON NO3ULHUM OOydalollerocs Kak aKTHBHOIO U
OTBETCTBEHHOTO 4JeHa POCCHMHCKOro 06IecTBa, NpejCTaBJeHUEM O MaTeMaTH4YeCKHUX
OCHOBaX (PYHKIIMOHUPOBAHUA Pa3JIMUYHBIX CTPYKTYp, ABJIEHUH, NpoLeyp pakJaHCKOro
obuiecTBa (BbIOGOPHI, OMPOCHI U Mp.), YMEHHEM B3aWMOJEHCTBOBATh C COLUMAJIbHBIMHU
MHCTUTYTaMH B COOTBETCTBUM C UX QYHKLUSAMHU U Ha3HAYEHUEM.

[TaTpuoTHYeckoe BoCIUTaHUe:

cOOPMHUPOBAHHOCTBIO POCCUUMCKON TPaKAAHCKOM WAEHTUYHOCTH, YBaXKEHUS K
NpPOLUIJIOMY M HACTOALIEMY POCCMMCKOM MaTeMaTHUKH, LeHHOCTHBIM OTHOLIEHHEM K
JOCTUKEHUAM POCCUMCKUX MaTeMaTUKOB U POCCUMCKOM MaTeMaTU4YeCKOM IIKOJbI, K
VCII0JIb30BAHUIO 3TUX JOCTHXKEHUH B IpyTMX HayKax, TEXHOJIOTUAX, chepax IKOHOMHUKHU.

JyXOBHO-HPaBCTBEHHOI'O BOCIMTAHUA:

OCO3HAaHMEM JyXOBHBIX I|€HHOCTEH POCCUICKOro Hapoza; CPOPMHUPOBAHHOCTHIO
HpPaBCTBEHHOIO CO3HAaHMUS, 3THUYECKOr0 IMOBeJleHUs], CBfAA3AHHOTO C MpaKTUYeCKUM
INpUMeHeHUeM [OCTHXKEHUHM HAayKU W [JedATe/IbHOCTbI0 Y4E€HOrOo; OCO3HAaHUEM JIMYHOTIO
BKJIa/la B IOCTPOEHHMeEe YCTOMYMBOTO OYAy1Lero.

JdcTeTHYecKoe BOCIUTaHUe:

3CTETUYECKUMM OTHOIIEHWEM K MHUpYy, BKJIOYAad 3SCTETUKYy MaTeMaTH4YeCKHUX
3aKOHOMEPHOCTeH, 0O'bEKTOB, 3aJay, pelleHUuH, pacCyXJeHUH; BOCIPUUMYUBOCTBIO K
MaTeMaTH4YeCKUM aclleKTaM pa3JIM4YHbIX BUJIOB UCKYCCTBA.

dusuyeckoe BOCIIUTAHUE:

cPOpMUPOBAHHOCTbIO YMEHUSl NPUMEHATb MaTeMaTH4yeCKHMe 3HAaHUS B HMHTepecax
3l0poBOro M 6e3omacHOro ob6pasa »U3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3/I0POBbI0  (3/l0pOBOe NUTaHHUe, COAJIAHCUPOBAHHBIM pEXHUM 3aHATUW W OT/bIXa,
peryJssipHas ¢usndeckass akTUBHOCTb); GU3UUECKOT0 COBEPILIEHCTBOBAHMUS, IPU 3aHATUAX
CIIOPTUBHO-03/J0POBUTE/ILHOM JeATEeTbHOCThIO.

TpyaoBoe BocnuTaHUe:

TOTOBHOCTBIO K TpYAY, OCO3HAaHUEM LeHHOCTH TpPYJAOJ00HS; HUHTEPecoM K
pas/M4YHbIM cpepaM npodpecCUOHANbHON AeATeTbHOCTH, CBI3aHHBIM C MaTeMaTHUKOW U eé
NpUJIOKEHUAMH, YMEHHEM COBepllaTb OCO3HAaHHBIM BbIOOp Oyayuied mnpodeccuu U
peasiM30BbIBaTb COOCTBEHHblIE >XKU3HEHHblE IJIaHbl; FOTOBHOCTBbIO M CHOCOGHOCTBIO K
MaTeMaTU4eCKOMy OOpa30BaHMI0 U C€aMOOOpa30BaHHIO Ha MPOTHKEHUM BCEH KU3HU;
TOTOBHOCTBIO K aKTUBHOMY y4aCTHUIO B pellleHUH NpPaKTUYeCKUX 3aZad MaTeMaTU4eCKOH
HaNpaBJIEeHHOCTH.

JKoJI0rn4ecKoe BOCIMTaHue:

cPOpPMUPOBAHHOCTBIO  3KOJIOTUYECKOM  KYJbTYpbl, I[OHMMaHWEM  BJIUSHUSA
COLIMAJIbHO-9KOHOMUYECKUX MPOLEeCCOB Ha COCTOSIHME NMPUPOJHON U COLMAIbHOW Cpejibl,
OCO3HAaHWEM IJI06aJIbHOTO XapaKTepa 3KOJOTMYecKUX Mpob6/eM; OpHeHTalued Ha
IpUMeHeHUe MaTeMaTH4YeCKUMX 3HAaHUH JJid pelleHus 3aJad B 00J1IaCTH OKpYyXarwllen



cpejbl, IJIAHUPOBAHUA TIIOCTYNIKOB M OLIEHKA HX BO3MOXHBIX IIOCJHEACTBUHA A
OKpYy:KawlleH cpebl.

IleHHOCTH HAyYHOIO NO3HAHMA:

cPOPMUPOBAHHOCTHIO MUPOBO33PEHUS], COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTUSA HAYKH U 0OIleCTBEHHOW NPAaKTUKH, TOHMMaHUEM MaTeMaTH4YeCKON HayKH KakK
chepnl Yes0OBeYECKOU J1eITeJIbHOCTH, 3TANOB €é pa3sBUTHUSA U 3HAYMMOCTH [/ Pa3BUTHUA
LMBUJIM3ALUH; OBJaJleHUeM A3bIKOM MaTeMaTHKH M MaTeMaTH4YeCKOM KyJbTypOH Kak
CpeACTBOM  IO3HAaHUS  MHUpa; TOTOBHOCTBI  OCYLIECTBJATH  NPOEKTHYH U
UCC/1e0BaTe IbCKYIO0 AeTeJIbHOCTb MHAUBUAYATIBHO U B IPYIIIIE.

METANPEAMETHBIE PE3YJ/IbTATbI

MeTanpeaMeTHble pe3yJbTaTbl OCBOEHHUSI MpOrpaMMbl y4eGHOro MmpejMeTa
«MaTeMaTHKa» XapaKTepU3YIOTCS OBJIAJIEHUEM YHUBEPCAJbHbIMU NO3HABAME/AbHbIMU
delicmgusMu, YHUBEPCANAbHbIMU KOMMYHUKAMUBHbIMU 0elicm8usMuU, YHUBEPCA/AbHbIMU
pezaynsamugHuIMU JelicmeusMu.

1) YuueepcasvHble no3HasameabHble delicmeusi, obecneyugaiom @opMuposaHue
6a308blXx KOZHUMUBHbLIX npoyeccos oby4yanwuxcsa (oceoeHue memodo8 NO3HAHUA
OKpyycarouez2o Mupa; NpuMeHeHue J102u4eckux, uccsiedogamenbCcKux onepayull, yMeHuil
pabomamb ¢ uHgopmayueti).

Bba3oBble JlornyecKue JeicTBUS:

e BBIABJATb W XapaKTepPHU30BaThb CYLIeCTBEHHble TMPU3HAKH MaTeMaTHUYEeCKUX
00bEKTOB, TMOHSITUH, OTHOLIEHUH MeXAy NOHATUAMY; (OPMYJIUPOBATH
onpejeseHus1 NOHSATUH; yCTaHaBJUBATh CyleCTBEHHbIN NpU3HAK
KJaccupuKalMy, OCHOBAaHUS [JJs1 0000lLIeHHWsI W CpaBHEHUs, KpUTEPUU
POBOJMMOr0 aHAJIN3a;

® BOCIPUHUMATh, dbopMyiMpoBaTh U npeo6pa3oBbIBATh CYXKIeHUS:
yTBepAUTEbHbIE U OTPUIlATEIbHbIE, e IMHUYHbIE, YACTHbIE U 00IIHE; YCIOBHBIE;

® BbIBJSATb MaTeMaTH4YeCKHEe 3aKOHOMEPHOCTH, B3aMMOCBSI3M U NPOTUBOpPEYUs B
dakTax, JaHHBIX, HAOJ/IOJeHUSIX U YTBEPXKAEHUSX; NMpelsaraTb KPUTEPUH IJIsi
BbISIBJIEHHS] 3aKOHOMEPHOCTEeHN U IPOTHUBOPEYHUl;

e JlelaTh BBIBOJbI C MKCIOJIb30BAaHHMEM 3aKOHOB JIOTHKH, [IeAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJ/II0YeHUH, YMO3aK/IIYEHUH 110 aHAJIOTUH;

® [POBOAUTH CAaMOCTOSITEJIbLHO J0Ka3aTeJbCTBAa MaTeMaTUYECKUX YTBEPKAEHUH
(npsiMble U OT MPOTHUBHOTI0), BBICTPAUBATh apryMEHTALUIO0, IPUBOAUTH TPHUMEPDI
Y KOHTPIPUMEPBI; 060CHOBBIBATh COOCTBEHHbBIE CYXKJ€HHUS U BBIBOJbI;

e BbIOMpaThb CHnocob pelleHUs1 y4eOHOM 3aAayd (CpaBHUBATh HECKOJIbKO
BapHaAHTOB pelleHHs], BbIOUpPATh HauboJiee MOAXOAANUHA C  YIETOM
CaMOCTOSITE/IbHO BbI/|€JIEHHBIX KDUTEPUEB).

Bba3oBble HcceJ0BaTe/IbCKUE JeiiCTBUS:

® 1CNOJIb30BaTh BONPOChl KaK HCCAe[0BATENbCKUN HWHCTPYMEHT MO3HAHUS;
dbopMysiMpoBaTh  BONpochl, QUKCUPYHOIIME  NPOTUBOpeyYHe, MpobJemy,
YCTAHABJIMBATb UCKOMOE U JJaHHOe, GOPMUPOBATH TMIIOTE3Y, APTYMEHTHPOBATh
CBOI0 NO3ULIUI0, MHEHUE;



IIPOBOAUTD CAMOCTOSATE/NbHO CIIJIAHUPOBAHHBIA 3KCIIEPUMEHT, UCCIe[J0BaHUeE 110
YCTAaHOBJIEHUIO OCOGEHHOCTENW MaTeMaTH4YeCKOro 0O'beKTa, SIBJEHUs, MpolLecca,
BbISIBJIEHUIO 3aBUCHMOCTeN Mex/ly 00 beKTaMy, SIBJIEHUSIMH, IPOLjecCcaMy;
CaMOCTOSITEJIbHO (QOPMYJUpPOBaTh 000OIEHUS W BbIBOJAbI MO pe3yJbTaTaM
NPOBEJEHHOIO HAOJIOJEHUS, HCCAe[0OBaHUs], OLEHHUBATb JOCTOBEPHOCTb
N0JIy4eHHbIX pe3y/bTaTOB, BbIBOJOB U 000611eHUH;

IPOTHO3UPOBAaTh BO3MOXXKHOE pa3BUTHe IMpoliecca, a TakKXKe BbIJBUTaTh
npe/l0JI0’KeHHs 0 er0 Pa3BUTHHU B HOBBIX YCIOBHUSAX.

Pa6orta c uHdopmanueit:

2)

BbIABJATh AeUIUTbl MHPOPMALMH, AAHHBIX, HEOOXOAMMBIX JJi OTBeTa Ha
BOIIPOC U /IJ14 pellleHUd 3a/ja4ul;
BbIOHpaTh MHGOpPMALUI0 M3 HUCTOYHUKOB Pa3/IMYHbIX THUIOB, aHAJM3UPOBATh,
CUCTEeMaTHU3UPOBaTb U WHTEpPNpeTUPOBaTb MHPOpPMALMIO PasJMYHBbIX BUJAOB U
dopm npeacTaBieHus;
CTPYKTypUpOBaTb HHQPOpMALHUI0, MNpeACTaBAATb €€ B pasJMYHbIX ¢opMax,
WJLJIIOCTPUPOBATB rpadryecKy;
OLIEeHHUBATh HAAEKHOCTh HHPOPMALMU IO CAMOCTOSATENIbHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

YHueepcabHble KOMMYHUKAMueHble delicmeaus, obecnevusarom

chOpMUPOBAHHOCMb COYUA/ILHBIX HABBIKOE 00y AU UXCSL.
Oo6meHue:

BOCIIPUHUMATh U GOPMYyJIMPOBATh CYXKJAE€HUS B COOTBETCTBUU C YCJAOBUSAMHU U
1eJsAMU OOLeHUsl; SICHO, TOYHO, I'PAaMOTHO BbIpa)KaTb CBOI TOYKY 3peHHUs B
YCTHBIX U MUCbMEHHBIX TEKCTax, JaBaTb MOSICHEHUS IO XOJy pelleHUs 33aJaydH,
KOMMEHTHUPOBATh N10JIy4eHHBIN pe3y/IbTaT;

B XOoJle O0OCyXJeHHUs 3aJlaBaTb BOIPOCHI IO CYLIECTBY O0OCYXJaeMOH TeMbl,
npo6J/ieMbl, pellaeMOM 3a/layd, BbICKAa3blBaTb WJieM, HalleJleHHble Ha IOMCK
pellleHUs; CONOCTABJATb CBOU CYXJEHHUs C CYXJAEeHHUAMH [APYTUX Y4aCTHHUKOB
Jivajiora, 06Hapy>KMBaTh pa3/iMiKe U CXOJCTBO MO3ULUH; B KOPPEKTHOU popme
bopMyIMpOBaThb pa3HOTJIACHs, CBOM BO3PaXKeHHS;

NpeACTaBJIATh pe3y/bTaThl pelleHUs 3aJadM, IKCIepUMeHTa, HUCCae[0BaHMUS,
IIPOEKTa; CaMOCTOAATEeJbHO BbIOMpPaTh (popMaT BBICTYIJIEHUS C y4ETOM 3ajad
Ipe3eHTalMU U 0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHHUYECTBO:

IOHMMaTb MU MWCNOJIb30BaThb IpeHMyllecTBa KOMaHAHONW M HWHJAMBUAYaJbHOU
paboTbl MpH pelleHUWH Yy4yeOHBbIX 3aJay; MNPUHUMAThb LeJb COBMECTHOM
JleTeJIbHOCTH, IIJIAHUPOBATh OpraHM3alll0 COBMeCTHOM paboThl, pacnpesessaTh
BU/Ibl PabOT, A0roBapuUBaThbCs, 0OCYX/JaTb MNPOLECC U pe3yJbTaT pPaboThI;
0606111aTh MHEHUsI HECKOJIBKUX JIIOJlel;

y4acTBOBaTb B TIpynnoBbix ¢opMmax paboThl (06CyxJeHUs, OOMEH MHEHUH,
«MO3TOBble ILITYPMbI» UM HHbIE); BBINOJHATb CBOK 4YacTb paboThl U
KOOPDJAMHUPOBATb CBOM JEWCTBUA C JPYrMMH 4/JeHaMU KOMaH/bl; OLleHHWBaTb
KauecTBO CBOEro0 BKJIa/ia B 0OIUM MPOAYKT M0 KPUTEPHUSIM, CGOPMYTUPOBAHHBIM
y4acTHHKaMU B3aMMO/leCTBUS.



3) YHueepcasnvbHble pe2ysasamueHble Jdelicmeusi, obecnevusarom @dopMmuposaHue
CMbIC/108bIX YCMAHOBOK U HCU3HEHHbIX HABbIKO8 IUYHOCMU.

CamoopraHusanus:

® COCTAaBJIATH IJIAH, AJITOPUTM pellleHUs 3a/]a4H, BIGUPATh CIOCOO pelleHus C
Y4ETOM UMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTHUPOBATh BaPUAHThI pellleHUH ¢ y4ETOM HOBOH
vHbopMaluu.

CaMOKOHTPOJIb:

e BJIAJIeTh HaBbIKaMH MO3HABATEJbHOU pedJIeKCHUH KaK OCO3HAHHsI COBEpIIaeMbIX
JleMCTBUM Y MBICJUTEbHBIX MPOLECCOB, UX Pe3yJbTAaTOB; BJAJEThb CIOCO6AMHU
CaMOIPOBEPKH,  CAaMOKOHTpOJIsI ~ Mpollecca U pe3yJbTaTa  pelleHus
MaTeMaTU4eCKOH 3a/1a4y;

® [peJBUJETb TPYAHOCTHU, KOTOPble MOIYT BO3HUKHYTb NPU peElIEHUH 3aJlauH,
BHOCUTb KOPPEKTHUBBI B JeSTeJbHOCTh HAa OCHOBE HOBBIX OOCTOSITEJbCTB,
JlaHHbIX, HAlJeHHbIX OIINOOK, BbISIBJIEHHBIX TPYAHOCTEH;

® OIeHHBATb COOTBETCTBHUE Pe3yJbTaTa LieJU U YCJAOBUSAM, OOBACHATh MPUUYUHBI
JIOCTYDKEHUSI WJIM HEeJNOCTH)KEHHUsI pe3yJIbTAaTOB [IeITeJIbHOCTH, HaXOJUTh
OIIMOKY, AABATh OLLEHKY NPUOOPETEHHOMY OTBITY.

INPEAMETHDBIE PE3YJ/IbTATDI
10 KJIACC

OneprpoBaTb NOHATUSAMMU: TOUYKA, IPSAMas, NJOCKOCTb.

[IpuMeHATb aKCHOMBI CTEPEOMETPHUU U CIAEJCTBUS U3 HUX NpPU pelIeHUH
reoMeTpUYecKHX 3aJay.

OneprpoBaTh NOHATHUAMU: NMAPALIENbHOCTh U NEPHEHAUKYJISIPHOCTb NPSIMBIX U
IIJIOCKOCTEH.

KnaccuduuupoBaTh B3auMMHOE pPaCHoOJIOKEHHE TMPSMbIX W IJIOCKOCTEH B
IIPOCTPaHCTBE.

OneprpoBaTh NOHSATUSIMU: JABYTPAHHBIM YroJ, IpaHd ABYTPAaHHOIO yrija, pebpo
JIByTPAHHOTO YTJIa; JMHENHBbIH yros JBYIpaHHOrO yrJja; rpajycHas Mepa [ BYTPaHHOTO
yrJa.

OnepvpoBaTb IMOHATUSAMM: MHOIOTPAaHHMK, BBINYK/JIbIA U  HEBBINYKJbIH
MHOT'OTPAaHHUK, 3JIEMEHTbl MHOTOTPAaHHHUKA, TPaBUJIbHBI MHOTOIPAHHUK.

PacnosHaBaTb  OCHOBHble  BHJbl MHOTOTPAaHHUKOB (MMpaMuja; NpU3Ma,
NpsMOYTOJIbHBIN Napasjiesenunes, Kyo).

KnaccudruupoBaTb MHOTOIpAaHHUKH, BbIOMpas OCHOBAaHUA JJs KJacCUPUKALUU
(BBIMYKJIbIE M HEBBINYKJIble MHOTOIPAaHHUKH; NPaBUJIbHble MHOIOTPAaHHUKHY; NpsIMble U
HaKJIOHHbIE NMPU3Mbl, TapaJljieenunespl).

OneprpoBaTb NOHATUSAMMU: CeKyLIas JIOCKOCTb, CeYeHHe MHOTOIPAaHHHUKOB.

OGBACHATb NPUHIUIIBI TOCTPOEHUS CEYEHUH, UCTI0JIb3YSI METO/, CIE/IOB.

CTpoUTb ceyeHUs] MHOTOIPDAHHUKOB METOJIOM CJIe/IOB, BBINOJIHATbL (BBIHOCHBIE)
IJIOCKHE YePTEXKU U3 PUCYHKOB MPOCTHIX 00'bEMHBIX QUTYP: BU/J| CBEPXY, COOKY, CHU3Y.



PemaTh 33Zla4yM Ha HaXOX/eHHE TeOMETPUYECKUX BEJUYUH MO0 00pasiaM HJIH
aJITOPUTMaM, IPUMEHsISI U3BECTHbIE aHAJIMTUYECKHE METO/IbI IPU PELIEHUH CTaHAaPTHBIX
MaTeMaTU4YeCKUX 33/la4 Ha BBIYMCIEHUE PACCTOSTHUN MeXAY ABYMSI TOYKAMHU, OT TOYKH /10
IPSIMOM, OT TOYKH [0 IMJIOCKOCTH, MEX/y CKPEI[UBAIIUMHUCS TPSIMbIMHU.

PemaTh 33Zla4yM Ha HaXOX/eHHE TeOMEeTPUYECKUX BEJUYUH 10 00pasiaM HJIH
aJIrOPUTMaM, IPUMEHsISI U3BECTHbIE aHAJIMTUYECKHE METO/IbI IPU PELIEHUH CTaHAaPTHBIX
MaTeMaTU4YeCKUX 33/a4 Ha BbIYHCJIEHHE YIJIOB MEX/Jy CKPeIlMBAKIUMUCA NPSMbIMHY,
MeXY MPSIMOU U MJIOCKOCTBI0, MEX/Ty IJIOCKOCTSIMHU, ZIByTPaHHbIX YTJIOB.

BbIYHCAATE OO0BEMBI M IJIOIIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (IMpH3Ma,
nupaMujia) ¢ nmpuMeHeHHUeM (GOpPMYJI; BbIYUCAATh COOTHOIIEHHUS MEXAY IJIOIAAsIMU
OBEPXHOCTEH, 06'bEMAMU MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh MOHATUAMH: CUMMETpPHUsI B MPOCTPAHCTBE; IIEHTP, OCb U IMJOCKOCTH
CUMMETPUH; IIEHTP, OCh U MJIOCKOCTh CHMMETPHUH PUTYPBHI.

U3BiekaTh, NpeoOpa3soBbiBaTb U  HWHTEPNPETUPOBAThL  HHPOpMAIHI0 O
IPOCTPAaHCTBEHHBIX TeOMETPUYECKUX OQUrypaX, NpeJCTABJEHHYIO Ha 4epTeXax u
pHCYHKaX.

[I[puMeHATH reoMerpuyeckue GAKThI JJIsT pellleHUs] CTEPEeOMEeTPUYECKUX 33a/ay,
npe/noJaraloMx HEeCKOJIbKO IIaroB pelIeHMs], eCJU YCJOBUS NMPUMEHEHUs 3aJlaHbl B
sIBHOU popmMe.

[IpuMeHATD npocTeuiime nporpamMMHbIe cpeacTBa 7} 3JIEKTPOHHO-
KOMMYHUKAIIMOHHbIE CUCTEMBI TPU PELIEHUH CTEpPEOMETPUYECKHUX 3aaY.

[IpUBOAUTHL MpPUMeEpPbl MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
pacno3HaBaTh NPOsIBJIEHHWE 3aKOHOB F€OMETPHHU B UCKYCCTBE.

[I[prMeHATb TOJIydeHHble 3HAHWSI Ha NpaKTHKe: aHaJU3UPOBaTb peasibHbIe
CUTyalldd W TNPUMEHSATb U3y4YeHHble TOHATUS B TMpoIecce IOHUCKA pelleHHs
MaTeMaTU4eCK:u cGOpMYyJTMPOBAHHOM NMPOGJIEMbI, MOJIEJIMPOBATh peasibHble CUTyalUH Ha
s3bIKE TeOMeTpPUM, HCCAeJ0BaTb MOCTPOEHHble MOJeJM C  HCIOJb30BaHHUEM
reoMeTPUYECKUX MOHSATHUM U TeopeM, almnapaTa ajaredopsl; pemaTh NpakKTHYeCKUe 3a/ja4y,
CBsI3aHHbIE C HAXOX/IEHUEM reOMETPUYECKUX BEJUYHH.

11 KJIACC

OnepvpoBaTh MNOHATHSAMHU: LUJIHHAPUYECKAss  [OBEPXHOCTb, O0Opasymolye
LIUJAHAPUYECKON [OBEPXHOCTH; LMWJIHWHADP; KOHMYecKas IOBEPXHOCTb, OOpasymolue
KOHUYECKOW MOBEPXHOCTH, KOHYC; chepudeckasi HOBEPXHOCTb.

PacnosHaBaTb TeJs1a BpauleHUs (HUIUHAD, KOHYC, cpepa U wap).

OO6BSACHATH CIOCOOBI OJIyYeHUs TeJsl BpallleHus .

KnaccudruupoBaTh B3aMMHOe pacnoJiokeHre chepbl U MJI0CKOCTH.

OneprpoBaTh NOHATHUAMHU: LIAPOBOM CErMEHT, OCHOBAaHHE CErMeHTa, BBICOTA
CerMeHTa; LIapoBOM CJIOM, OCHOBaHHE LIApOBOIO CJI0s], BBICOTA LIAPOBOI0 CJ105; LIapOBOM
CEKTOD.

BbIuKCIATh 00bEMBI M IJIOIIAAM NOBEPXHOCTEW TeJs BpallleHUsl, reoMeTPUYeCKUX
TeJl C IpUuMeHeHueM GOpMYy.I.

OneprpoBaTb NOHATUSMHU: MHOTOTPAHHHUK, BIMCAaHHBIM B cdepy M ONMUCAHHBIH
okoJ10 chepbl; cdhepa, BIMCaHHAs B MHOTOIPAaHHUK WJIM TeJIO BpalleHUSl.



BbIYMCASTL COOTHOIIEHHUS] MeXAy TIJIOAJs MK IOBEPXHOCTEH U 00'bEMaMH
MOJJ0OOHBIX TeJI.

H306paxaTb u3dydyaemMmble QUTYPbI OT PYKU M C MPUMEHEHHUEM MPOCThIX YePTEKHBIX
WHCTPYMEHTOB.

BbINoJIHATL (BBIHOCHbBIE) TJIOCKHE 4YepTeXU W3 PUCYHKOB MPOCThIX 00bEMHBIX
buryp: BUz cBepxy, C60KY, CHU3Y; CTPOUTb CEUeHUSs TeJsl BpalleHHs.

W3BsiekaTb, HUHTepHIpeTHUPOBATb W  Npeobpa3oBbIBaTb  HHPOpPMAIUI0 O
IPOCTPAHCTBEHHbIX TeOMeTpUYecKUX GUrypax, MpeJCTaBJeHHYIO Ha 4YepTeXax U
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOJIHATDL JIENCTBUS CJI0XKEHHWS BEKTOPOB, BbIYUTAHUS BEKTOPOB M YMHOMXEHMUS
BEKTOPA Ha YUCJIO, 00bSCHATh, KAKUMHU CBOUCTBAaMU OHU 00J1a/1al0T.

[IpuMeHATDb NpaBUJIO NMapasiesnenunesa.

OnepupoBaTh NOHATHSAMU: JIeKAPTOBbI KOOpPJAWHAThHI B IPOCTPAHCTBE, BEKTOP,
MO/JlyJib BEKTOpAa, paBEHCTBO BEKTOPOB, KOOPAHWHATHI BEKTOPA, YroJ MeXJy BEeKTOpaMH,
CKaJIIpHOE NPOU3Be/leHHe BEKTOPOB, KOJIJIMHeapHble U KOMIJIAHAPHbIE BEKTOPBI.

HaxoauTb cyMMy BEKTOPOB M MpOMU3BeJeHHEe BEKTOpa Ha YMCJIO0, YToJ MeXAay
BEKTOpAMHU, CKaJIIpHOEe MPOU3BeieHUE, PACKJIA/IbIBAaTh BEKTOP M0 BYM HEKOJIJIMHEAPHbIM
BEKTOpPaM.

3a/1aBaTh MJIOCKOCTb YpaBHEHHEM B IEKapPTOBOM CUCTEMe KOOP/IUHAT.

[IpuMeHATb reoMeTpuuyeckue GaKTbl [Jis1 pellleHHs CTepeoMeTPUYeCcKUX 3ajady,
NpeAnoJiaraliuX HEeCKOJIbKO IIAaroB pelleHUs], ecld YCJOBHUs NMpPUMeHeHHUs 3aJlJaHbl B
sIBHOU popMe.

Pematb mnpocTeiiline TreoMeTpuUYecKHe 33/lauyd Ha NpPUMeHeHHe BeKTOPHO-
KOOPJHWHATHOTO METOo/1a.

PemaTh 3a7a4y Ha JJ0Ka3aTeJbCTBO MaTeMaTHYECKHX OTHOIIEHUH U HaXOXKJeHHe
reoMeTpUYECKUX BEJIMYUH M0 06pa3IiaM UK aJITOPUTMaM, IPUMeHsIsI U3BECTHbIE METO/bl
NpU pellleHUU CTaHJAPTHBIX MaTeMaTUYeCKUX 3a/1a4.

[IpuMeHATH npocTeure nporpaMMHbIe cpeacTBa U 3JIEKTPOHHO-
KOMMYHHKAI[MOHHbIE CUCTEMBI IPU PEIlIEHUU CTEPpeoMeTPUYECKUX 3a/aY.

[IpyuBOUTH MPUMEPHI MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B MPUPOJe U KU3HHY,
pacno3HaBaTh MPOsiBJIEeHUE 3aKOHOB I'eOMETPHH B UCKYCCTBE.

[I[puMeHAATb TOJIyYeHHble 3HAHUS HA TMPAKTHKe: aHAJU3UpPOBATh peaJibHble
CUTyallUd W TPUMEHSATb H3y4YeHHble TMOHATHUS B IMpollecce TMOMCKA pellleHus
MaTeMaTH4YeCKHU CHOPMYJTUPOBAHHON MPOOGJIEMBI, MOJIEJTUPOBATD peasibHble CUTYal[UU Ha
sI3blKe  TeOMeTpPUM, MCCAeloBaTh IOCTPOEHHble MOJEeJH C  HCIO0JIb30BaHHUEM
reoMeTpUYECKUX MOHATUH U TEOopeM, anmnapaTa ajarebpbl; peuaTb NpakKTHYECKHe 33/1a4H,
CBSI3aHHbIE C HAX0XKEHHEM reOMeTPHUYECKUX BEJTUYHH.



TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosimyecTBO 4acoB
Ne HauMeHoOBaHuUe pa3jesioB U TeEM JneKTpoHHbIEe (UPpOBbIE)
KonTposbHblie IIpakTHyeckue
n/n NporpaMmbl Bcero oOpa3oBaTeJIbHbIE pecypcChbl
pa6oThI pa6oThl
1 BBeJieHUe B CTEpeOMETPHUIO 10 1 Bub.morexa LOK
https://m.edsoo.ru/1c209e37
[IpsiMble ¥ JIOCKOCTH B
2 HSOCTpaHCTBe. [lapansenbHOCTB 12 1 Bub.morexa LOK
. https://m.edsoo.ru/1c209e37
NpPSMbBIX U IIJIOCKOCTEHN
3 [lepnieHAUKYJAPHOCTD NPAMBIX U 12 bu6bsauoTteka [JOK
MJIOCKOCTEHN https://m.edsoo.ru/1c209e37
4 Yrsbel Mexay NpsaMbIMU U 10 1 bu6bsauoTteka [JOK
TJIOCKOCTSIMHU https://m.edsoo.ru/1c209e37
bubauoTteka LHIOK
> MuororparHiii 1 1 https://m.edsoo.ru/1c209e37
. bubauoTteka LHIOK
6 OBBEMBI MHOTOrpaHHHKOB K 1 https://m.edsoo.ru/1c209e37
. [loBTOpEHME: CeYeHus, pACCTOAHUA U 4 1 bu6bsauoTteka [JOK
yTJIbI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
[TPOTPAMME




11 KJIACC

KosmmyecTBo yacos
HaumMeHOBaHue pa3jesioB M TeM JdnekTpoHHbIe (HudpoBbIe)
Nen/m KontposibHble [IIpakTHyecKue
NMpOorpaMmbl Bcero oGpa3oBaTeJIbHbIE peCcypChbl
pa6oThl pa6oThl
1 Tera BEpame 12 bubauorteka LHIOK
Jla B HUS
pati https://m.edsoo.ru/1c209e37
bubsmoTreka LIOK
2 006Bé 5 1
peMbTen https://m.edsoo.ru/1c209e37
3 BekTOpbl U KOOpJAUHATHI B 10 1 bu6bsauoTteka [JOK
IPOCTPaHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpEeHME, 06061EHUE, . 1 bubauorteka LHIOK
cUcTeMaTH3aLus 3HAaHUHN https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB IO
- 34 3 0

[TPO'PAMME




INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC
KosinyecTBo 4acos
Ne JneKTpoHHbIe HHMPOBLIE
Tema ypoka KoHTpoJibHbIE
n/m Bcero oOpa3oBaTeJIbHbIE pecypcChl
pa6oThl
OcHOBHbIE NOHATUSA CTEPEOMETPUU:
TOYKa, NpsiMasi, IJIOCKOCTb,
npocTpaHcTBo. [IpaBuia
1 p p P P 1 bubaunoreka LIOK
M300pakeHUs Ha pUCYHKaX:
P pucy N https://m.edsoo.ru/aecc77cd
M300pakeHus MJIOCKOCTEH,
napaJijieJibHbIX MPSIMbIX (OTPE3KOB),
cepeJlHbI OTpe3Ka
[ToHsATHA: NepeceKarwoUyecs
5 p 1 bub6anoTteka [JOK
IJIOCKOCTH, NlepeceKaroluecs npsimas
» Tep P https://m.edsoo.ru/2d8a9c99
Y IJIOCKOCTb
[lonaTus: nepecekaromuecs
3 p 1 bubaunoreka LIOK
IJIOCKOCTH, NlepeceKaroluecs npsmas
 Tep P https://m.edsoo.ru/db685e73
Y IJIOCKOCTb
3HAaKOMCTBO C MHOTOTpaHHUKAMU,
4 M300pa’keHHe MHOTOIPaHHUKOB Ha 1 bubaunoreka [JOK
PHUCYHKaX, Ha MPOEKIMOHHBIX https://m.edsoo.ru/a63959ed
yepTexax
HauyasibHbIE cBeieHUS 0 Kybe U
c . y 1 bubanoreka LIOK
nupaMu/ie, UX pa3sBEPTKHU U MOJIeJIH.
P P P https://m.edsoo.ru/b30dff38
CedyeHVs MHOTOTPaHHUKOB
6 HauanbHble cBeJileHUs 0 Ky6e U 1 BbubanoTeka LIOK

nyMpaMu/ie, UX pa3BEPTKU U MOJIeJIH.

https://m.edsoo.ru/3d8ffd32




CedyeHVs MHOTOTPaHHUKOB

[ToudaTHE 06 aKCUOMATUYECKOM

7 IIOCTPOEHUHU CTEPEOMETPUHN: AaKCUOMBI Bubmotera LIOK
https://m.edsoo.ru/0cc5c4fe
CTEpeOMEeTPHUHU U Ce/ICTBUS U3 HUX
[lonaTre 06 akcHOMaTU4ECKOM
8 OCTPOEHUU CTEPEOMETPUHN: AaKCUOMBbI Bubmorera LOK
https://m.edsoo.ru/239c8cb4
CTEepeOMEeTPHUHU U CIe/ICTBUS U3 HUX
. [lonaTue 06 aKCI/IOMaTI/I‘{eCK.OM Bu6anorexa LOK
IIOCTPOEHUHU CTEPEOMETPUHN: AKCUOMBI https: //m.edsoo.ru/65¢6b106
CTEpeOMEeTPUHU U CIe/ICTBUS U3 HUX
KonTposbHas pa6oTta Ne1 o Teme "
10 AKcugMbI CTepI;OMeTpI/II/I Y CJIeICTBUA Bubmorera LOK
Y https://m.edsoo.ru/258fc245
U3 HUX
B3anMHoOe pacnoJiokeHre NpPsSIMbIX B
11 NPOCTPAHCTBE: MlepeceKarLrect, BbubanoTeka LIOK
napaJijieJibHble U CKpel[MBatohecs https://m.edsoo.ru/1a2520f6
npsiMble
[lapassiesbHOCTB NPSAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: Bu6noreka LIOK
12 11apa/IIC/IDHBIC HIPAMDIC B . https://m.edsoo.ru/93ad36b3
IPOCTPAHCTBE; apa/ieIbHOCTb TPEX
NpSAMBIX
[lapanienbHOCTb NPSAMBIX U
NJIOCKOCTEHN B MPOCTPAHCTBE: bubauoreka [JOK
13 [TapasyieIbHOCTh MPSIMOU U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 YrJibl € cOHanpaBJ/IeHHBIMU CTOPOHAMU Butamorexa LlOK

https://m.edsoo.ru/9f4071b9




YroJs MexJy NIpsIMbIMU B

bubanoreka LIOK

15 IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yroa mexay npssMbIMU B bubaunoreka [JOK
NpPOCTPaHCTBe https://m.edsoo.ru/2935a9a0
17 [TapasyieIbHOCTD MJIOCKOCTEN: bubsaunoteka [JOK
napaJijiesibHbl€e MJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoKMCTBa napaJijiesibHbIX IJIOCKOCTEHN Bubmorera LOK
https://m.edsoo.ru/e504d656
[IpocTeliiive NpoCTpaHCTBEHHBIE
19 Cl)El"ypr Ha nJIoI)CKocI')rI/I: TeTpasap, Kyo, Bubmorera LOK
https://m.edsoo.ru/4a28dc02
napaJiiejienunes
20 [locTpoeHue ceyeHUH Bubmorera LOK
https://m.edsoo.ru/1d434d0f
21 [locTpoeHue ceyeHUH Bubamorera LOK
https://m.edsoo.ru/ec26fe5d
KoHTposibHas paboTa no TemMe
99 "[lpsiMble U JIOCKOCTH B bubaunoreka JOK
npocTpaHcTBe. [lapaiesbHOCTh https://m.edsoo.ru/9a0a9e56
NpSIMBIX U IIJIOCKOCTEX"
[lepneHAUKYIAPHOCTb NPSAMOM U
23 nJI(F:CKofTH:};lepll)TeH,uHKyIJ)mprIe Bubmorera LOK
https://m.edsoo.ru/b19f6a5d
npsiMble B IPOCTPAHCTBE
24 [IpsiMble napaJiiesibHbIE U BbubanoTeka LIOK
nepneHUKYJIsIpHbIe K MJIOCKOCTH https://m.edsoo.ru/0ac11c95
95 [IpsiMble napaJiiesibHbIE U Bbub6anoTeka LIOK
nepneHUKYJIsIpHbIe K MJIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipr3HaK neprneH UKyJIAPHOCTHU bubsauoTeka [JOK




MPSAAMOU U IJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

27 [IpyM3HaK nepneHAUKYJIAPHOCTHU Bbubanoteka LIOK
NPSIMOM U MJIOCKOCTHU https://m.edsoo.ru/79165d15
29 Teopema o npsimoi BbubanoTeka LIOK
nepneHUKYJIIpHOHN MJI0CKOCTH https://m.edsoo.ru/635c¢5087
29 Teopema o npsiMoiu bubsaunoteka [JOK
neprneHAUuKyJIsIpHON MJIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npssMoiu bubaunoreka [JOK
neprneHAUuKyJIsIpHON MJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHAUKYJIAP U HAKJIOHHBIE:
31 pa(l?CTOH?-II/IeyOT IT)quI/I J10 TIJIOCKOCTH, Bubmotera LIOK
"~ https://m.edsoo.ru/33c477d3
paccTosiHUe OT NPSIMOM /10 MJIOCKOCTH
[lepneHAUKY ISP U HAKJIOHHBIE:
32 pafcmﬂfmeym IT)o‘uq/l J10 TIJIOCKOCTH, Bubmorera LOK
i https://m.edsoo.ru/66fefadd
paccTosiHUe OT NPSAMOMU 10 MJIOCKOCTH
[lepneHAUKY /ISP U HAKJIOHHBIE:
33 pa(IZ:)CTOH?-II/IeyOT IT)quI/I J10 TIJIOCKOCTH, Butamorexa LlOK
. https://m.edsoo.ru/a5b7b8e3
paccTosiHUe OT NPSIMOM /10 MJIOCKOCTH
[lepneHAUKYJIAP U HAKJIOHHBIE:
34 pa(l?CTOH?-II/IeyOT IT)quI/I J10 TIJIOCKOCTH, Bubmotera LlOK
- https://m.edsoo.ru/dbee22bc
paccTosiHUe OT NPSAMOMU 10 MJIOCKOCTH
35 YrJibl B IpOCTPAHCTBE: YTOJ MEXAY bubaunoreka [JOK
NPSIMOU U MJIOCKOCTbIO https://m.edsoo.ru/6b61b2b4
JIByrpaHHBIN yroJi, JUHEUHBINA yToJl Bbubanoteka LIOK
36
JIByTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIX yroJi, JUHEUHBINA yTroJl Bbub6anoTeka LIOK

JIByTPaHHOTO yrJja

https://m.edsoo.ru/c7c777ed




[lepneHAMKYISIPHOCTD MJIOCKOCTEM:

bubanoreka LIOK

3 | mpHSHIK NepMeRAMITpHOCTH ABYX hitps://medsoo.ufecie2da3
[lepnieHUKYIAPHOCTD MJIOCKOCTEN:
39 npzsﬂafnegneianxynﬂpHOCTn JBYX Butmorera LOK
. https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[lepneHAUKYIAPHOCTD NJIOCKOCTEN:
40 npisﬂafnegnefmnxynﬂpHOCTM JBYX Butamorexa LlOK
. https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
41 TeopeMa o Tpéx neprneHAUKyIApax Butamorexa LlOK
https://m.edsoo.ru/e4972cdc
42 TeopeMa o Tpéx neprneHAUKyIApax Bubmorera LOK
https://m.edsoo.ru/52188a7d
43 TeopeMa o Tpéx neprneHgUKyIApax Bubmorera LOK
https://m.edsoo.ru/9f246736
KoHTpoJibHast paboTa no TeMaM
44 "[lepnieHAUKYJISIPHOCTb MPSMBIX U bubaunoreka [JOK
mIockocTed" u "YrJbl MeX1y https://m.edsoo.ru/5b971ef3
OPSMBbIMU U MIJIOCKOCTSAMU"
[loHsiTUE MHOTOTpaHHUKA, OCHOBHbIE
3JIeMeHThbl MHOTOTPAaHHHUKA,
45 BBINYKJIbIE U HeBbliyKﬂble Butamorexa LlOK
B} https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKaA
MHOTOTpaHHUKa
[Ipu3sMa: n-yrosipHas npu3Ma; rpaHy U
46 OCHOBAaHUA NPU3MBbI; IpAMas U Bbub6anoTeka LIOK

HAaKJIOHHAadA NPHU3MBbI, 00KOBas U
[TOJIHAA MMOBEPXHOCTDb NPHU3MBbI

https://m.edsoo.ru/b4ad63ad




[lapannenenunes, npAMOyroJabHBIN

bubanoreka LIOK

47 napaJijiejieniyine/; U ero CBOMCTBA https://m.edsoo.ru/8a7be683
[Tupamuza: n-yrojibHast NMpaMuza,
IpaHU U OCHOBaHUE MUPAMHU/IbI;
48 6I;KOBaﬂ Y NoJIHas l'IOBIe)pXH(')qCT;) Butmorera LOK
. https://m.edsoo.ru/fblcd0a5
NMpaMU/ibl; IPaBUJIbHAs U yCeU€HHas
nupamuia
[IpaBUIbHBIE MHOTOT'PAaHHUKH:
NOHSITUE NPAaBUIBHOTO
MHOTOTPaHHUKA; NpaBUJIbHas pyU3Ma bubsaunoteka [JOK

49 Y MpaBWIbHas MUPAMU/IA; https://m.edsoo.ru/074c8865
npaBUJIbHAsA TPEYTOJibHAsA NUpaMUza
Y MIPaBUJIbHBIN TeTpas3ip; Ky6
[IpesacTaB/ieHreE O MPAaBUIbHBIX

50 MI})iororpaHHHKax: ol})cTa:—)ap, Butmorera LOK

https://m.edsoo.ru/a0fdd5bf
Jl0ZleKas3ip U UKOCadP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEJIbHO TOYKH,

1 NpSAMOU, JIOCKOCTU. JJIEMEHTHI Bbubanoteka LIOK
CHMMETPHUHU B MUPAMUJAX, https://m.edsoo.ru/b9e777d9
napasiiesienunenax, NpaBUIbHbIX
MHOTOTpaHHUKaX

- Beiuucnenue SJleMelfTOB Bu6noreka LIOK
MHOTOTPAHHHKOB: PEOPa, AHAroHas, https://m.edsoo.ru/6cdbecef
YTJIBI
Hnomau,qb OGOKOBOM l'IOBerHOfTI/I U Bu6norexa LIOK

53 MIOJTHOM OBEPXHOCTH MPSAMOU

NpU3Mbl, IJ101113/lb OCHOBAaHUH,

https://m.edsoo.ru/37d84157




TeopeMa 0 60KOBOM MOBEPXHOCTH
NpsIMOU MPU3MBI

[lnomaab 60KOBOM MOBEPXHOCTU U
MOBEPXHOCTHU MPABUJIbLHOU MUPAMU/IBI,

bubaunoreka LIOK

>4 TeopeMa o IO 60KOBOH https://m.edsoo.ru/5603e30b
MOBEPXHOCTH YCEYEHHON NUPAMU/bI
c5 KoHTposibHas paboTa no Teme bubaunoreka [JOK
"MHOrorpaHHUKH" https://m.edsoo.ru/a95f5c04
. bu6anoTteka [JOK
>6 HonsTHe 06 06nEMe https://m.edsoo.ru/7ad0020b
57 06bEéM NUpaMU/bl Bubanoreka LOK
https://m.edsoo.ru/235171b3
58 06BbEM MUpaMUAbI Bubanoreka LOK
https://m.edsoo.ru/f47dfefd
59 06BbEM MUpaMUAbI Bubsmotexa {OK
https://m.edsoo.ru/79¢10312
60 06bEéM NUpaMU/bl Bubmorera LOK
https://m.edsoo.ru/2faadc3f
61 06bEéM NpU3MBbI Bubamoreka LOK
https://m.edsoo.ru/79853608
. bubanoreka LIOK
62 OBbEM UMbl https://m.edsoo.ru/1e053890
63 O6BbEM MPU3MBI Butmorera LOK
https://m.edsoo.ru/482d3f51
64 KoHTposibHas paboTa no Teme bubauoteka [JOK
"O6'bEMbI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
65 [loBTOpEHUE, 060061IEHHE BubanoTeka LJOK




cucreMaTusanus 3HaHui. [loctpoeHue
cedeHWU B MHOIOTPaHHUKe

https://m.edsoo.ru/098bedad

[loBTOpEHME, 060611IEHHE
cucTeMaTH3alus 3HaHUH.

66 BorurciieHUe pacCTOAHUN: MEXAY 1 BbubanoTeka LIOK
JIByMsl TOYKaMH, OT TOUKH 0 MPSIMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH /10 MIJIOCKOCTH, MEX/Y
CKpeLUBaIUMUCA NPAMBIMHU

67 HToroBast KOHTpOJIbHasA paboTa 1 Bubmorera LOK

https://m.edsoo.ru/b9146bc0

[loBTOpEHME, 0600611IEHHE
cucTeMaTH3alus 3HaHUH.

68 BeruuciieHUe yIJI0B: MeXAY 1 bubaunoreka [JOK
CKpEeIUBAIUMHUCS TPAMBIMH, MEXIY https://m.edsoo.ru/56765e8b
IPSMOU U MJIOCKOCTHIO, IByrPaHHbBIX
YIJIOB, YTJIOB MEX/y MJIOCKOCTSAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ko/sin4yecTBO 4acoB

JJIeKTPOHHbIE HU(PPOBbIE

Nen/m Tema ypoka KoHTpo/bHbIE
Bcero oOpa3oBaTeJ/IbHbIE PeCypChl
pa6oThbl
Cdepa u map: LeHTp, paguyc,
1 ,L[Sal\l/)leTp; n;o;aabpn(l))ij)z,HOCTH 1 Bubanoreka LOK
https://m.edsoo.ru/0341bc2b
chepsbl

2 rotkoon xacarensan aoewoor s B vorera L10K

’ https://m.edsoo.ru/bed12a43
K cdepe; miomaab chepbl

3 N306paxkeHue cdepsl, mapa Ha 1 bubaunoteka [JOK
miockocTd. CeyeHus 1mapa https://m.edsoo.ru/bc15f7f2
nnvHpudeckas NOBEPXHOCTb,

4 06pasymlue [UJINHIAPUIECKOU 1 BbubanoTeka LIOK
TIOBEPXHOCTH, OCh IIUJIUH/IPUYECKOU https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
unvHAp: ocHOBaHUA U OOKOBas

c MOBEPXHOCTb, 060pa3yoIas U 0Ch; 1 Bbubanoteka LIOK
IJIolIaAb OOKOBOM U MOJTHOH https://m.edsoo.ru/188f6216
MOBEPXHOCTHU
N300paxkeHre LUJIUHAPA Ha
IJIOCKOCTU. Pa3BépTKa nquanMHApa.

6 CeyeHus ummﬂmfa (nnicxocflf}o, 1 Bubamorera LOK

. https://m.edsoo.ru/016e25eb
napaJijieJibHOU UIr
neprneHJUKYJISIPHON 0CH LIUJINH/PA)
7 KoHuueckas NoBepxHOCTb, 1 bubanoreka LIOK

00pasylole KOHU4YeCKOU

https://m.edsoo.ru/c94ba09b




IIOBEPXHOCTH, OCb U BepILHHA
KOHUY€eCKOM IIOBEPXHOCTH

KOHYC: OCHOBAHHE U BEPIINHA,

bubaunoreka LIOK

MOBEPXHOCTEH, 06 bEMaMU

8 06pa3yrf)Luaﬂ “ OCE; ftotmazb https://m.edsoo.ru/897dd3b2
OOKOBOU U MOJIHOU MOBEPXHOCTH
Ce4YEHHBIN KOHYC: 00pa3ywliue U
9 :bICOTa' OCHOBa:I,I/IH H%OK};BZ; Bubanoreka LOK
' https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
M306pakeHre KOHYca Ha IJIOCKOCTH.
Pa3BépTka KoHyca. CeueHUs KOHYcCa
10 (HJIOCIIZOCTb}O, n};pannenbﬂoﬁ ’ Bubmorera LOK
https://m.edsoo.ru/0bdelbe8
OCHOBaHHUIO, U MJIOCKOCThIO,
NpOXo/silel yepe3 BepIIMHY)

11 KoM6uHanus Tes BpaljeHus 1 bubanoreka LIOK
MHOTOTPAaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHHUK, OMMKUCAHHBIK 0KO0JIO

12 cdepsl; chepa, BnUcaHHas B BbubanoTeka LIOK
MHOT'OTPaHHUK UJIH B TEJIO https://m.edsoo.ru/0b136158
BpalleHus

13 [lousiTre 06 06'bEMe. OCHOBHbBIE bub6anoTteka [JOK
CBOMCTBA 06'bEMOB TeJI https://m.edsoo.ru/26a03fb7

14 06bEéM UUJIUHAPA, KOHYCA Bubmorera LOK

https://m.edsoo.ru/5513d87b

15 06bEéM apa U oAb chepbl Bubmorera LOK

https://m.edsoo.ru/d189bde2
[Tof06HbBIE TeJ1a B IPOCTPAHCTBE. Bu6noreka LIOK
16 CoOTHOLUIEHHUSA MeXKAY MJIOLAAAMU

https://m.edsoo.ru/810cfleb




MOJIOOHBIX TeJl

17 KoHTpoJibHast paboTa no TeMaM BbubanoTeka LIOK
"Tena BpameHus" u "O6bembl Tes" https://m.edsoo.ru/4a33a8ab
BeKTop Ha NJIOCKOCTU U B Bbub6anoTeka LIOK
18
IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 Cyio>xeHHe U BbIYMTaHUE BEKTOPOB Bubmorera LOK
https://m.edsoo.ru/23f4f089
20 YMHOkKeHUe BEeKTOpa Ha YUCJIO Bubmorera LOK
https://m.edsoo.ru/dee379eb
Pa3sioxkeHue BeKTOpa 110 TPEM
21 HEKOMILJIaHAPHBIM I]:eKTOpI;M. Bubmorera LOK
https://m.edsoo.ru/a28fd74e
[IpaBuso napasienenvune/a
PelwreHnue 3a/1a4, CBA3aHHBIX C
22 HpI/IMeHeHI/ISM NpaBuUJI JEUCTBUH C Bubmorera LOK
https://m.edsoo.ru/5a827900
BEKTOpPaMH
KooparHaTHO-BEKTOPHBIN METO
23 npnl;ﬂemem/m I"GOMe’II‘)pI/I‘IeCKI/IX ’ Bubamorera LOK
https://m.edsoo.ru/d3alfe30
3aa4
[IpaMoyroJibHada cucteMa
24 KOOpPJHWHAT B IPOCTPAHCTBE. bubaunoreka [JOK
KoopauHaTsl BekTopa. [IpocTeiive https://m.edsoo.ru/48db7058
3a/1a4y B KOOp/IMHATAX
25 Yron Mmexay BekTopaMu. CKaJlspHoe BbubanoTeka LIOK
pou3Be/leHre BEKTOPOB https://m.edsoo.ru/725effc4
2 BrrurciieHue yriioB Mexay Bbubanoteka LIOK
NPSIMBIMU U MJIOCKOCTSMHU https://m.edsoo.ru/8efbe78e
27 KoHnTposibHas paboTa no teme bubauoTteka [JOK




"BeKTOpBI U KOOPAUHATHI B

https://m.edsoo.ru/77c22fc5

npocTpaHCcTBe"
[loBTOpEHME, 060611IEHHE U

28 cucTeMaTH3auua 3HaHUuU. OCHOBHbIE 1 bubanoreka LIOK
¢burypsl, pakThl, TEOpEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHUMETPUHU
[loBTOpEHME, 060611IEHNE U

29 cucTeMaTH3auua 3HaHUuM. OCHOBHbIE 1 bubanoreka LIOK
durypsl, GakThl, TeOpeMbl Kypca https://m.edsoo.ru/078cd184
IJIAHUMETPUHU
[loBTOpEHME, 0600611IEHUE U

30 cucTeMaTH3alus 3HaHUH. 3aga4u 1 bubaunoreka LIOK
MJIAHUMETPUU U METObI UX https://m.edsoo.ru/7491efe0
peleHust
[loBTOpEHME, 060611IEHHE U

31 cucTeMaTH3alus 3HaHUH. 3aga4u 1 bubanoreka LIOK
MJIAHUMETPUU U METOIbI UX https://m.edsoo.ru/4dffda97
peleHust
[loBTOpEHME, 060611IEHNE U

39 cucTeMaTH3auua 3HaHUuM. OCHOBHbIE 1 bubanoreka LIOK
durypsl, GakThl, TEOpeMbl Kypca https://m.edsoo.ru/74b2ad91
CTepeoMeTpUu

33 HToroBasi KOHTpoOJIbHAsA paboTa 1 Bubmorera LOK

https://m.edsoo.ru/ec24dfc2

34 [loBTOpEHME, 06061IEHHE U 1 bubanoreka LIOK

CUCcTeMaTH3alua 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 34




MPOBEPAEMBIE TPEBOBAHMA K PE3YJIbTATAM OCBOEHHUA OCHOBHOH
OBPA30BATEJ/IbHOM IPOTPAMMBI

10 KJIACC
Kop, .,
IIpoBepseMble npeAMeTHBIE pe3y/IbTAThl 0OCBOEHHUSI OCHOBHOM
poBepsAeMoro o
oGpa3oBaTe/IbHOM NPOrpaMMsl CpeJHero o61ero o6pasoBaHus
pe3yJsibTaTa
7 ['eomeTpusa
7.1 OnepupoBaTb NOHATUAMU: TOYKA, IPAMas, IJIOCKOCTb
- [IpuMeHATb aKCUOMBbl CTEpPEOMETPHUMU U CJe[CTBHUSA U3 HUX IpPH
' pellleHWU reOMeTPUYeCKHUX 3a/1a4
73 OnepuposaTb NOHATHUAMH: napaJlJieJIbHOCTb U
' NeprneHAUKYJIAPHOCTb NPAMBIX U IIJIOCKOCTEN
- KnaccuduuupoBaTe B3aMMHOE  pacloJioKeHHe NOpSAMBIX U
' IIJIOCKOCTEN B IPOCTPAHCTBE
OnepupoBaTb NOHATHUAMMU: JBYTPAHHBIN YroJl, TPaHU JBYTPAHHOIO
7.5 yrJia, pebpo ABYTrPaHHOTO yIJa, JUHEUHBIN YyroJ BYTPaHHOrO YTJIa,
rpaZlycHasi Mepa JBYyTPaHHOI0 yTIJa
OnepupoBaTb MNOHATUSAMHU: MHOTOTPAHHUK, BBINYKJIBIA U
7.6 HEBBINYKJIbI  MHOTOIPAaHHUK, 3JIeMEHTbl  MHOIOTPAaHHUKQ,
IIpaBUJIbHBIA MHOTOTPAaHHUK
77 PacnosHaBaTb OCHOBHble BH/Jbl MHOTOTPAHHUKOB (NMUpaMHAa,
' npu3Ma, NpsMOyTroJibHbIM NapaJsijeienune/, Kyo)
KnaccupruupoBaTb MHOTOIpaHHUKH, BbIOMpash OCHOBAHMSA [Jid
- KJ1acCUPUKaLUKM (BbINyKJble M HEBBINYKJble MHOTOIPAaHHUKH,
' IpaBUJIbHble MHOTOIPAaHHMKH, NpsMble UM HAKJOHHBbIE IPU3MBI,
napaJijiesieniuie/ibl)
79 OnepupoBaTb MOHATHUAMU: CeKyllasg IJIOCKOCTb, Ce4yeHHue
' MHOTOIPaHHUKOB
710 O6BACHATD NPUHLHUNBl NOCTPOEHUS CeYeHUHM MHOTOTPaHHUKOB,
' WCII0JIb3Ys METOJ C/1e/j0B
7.11 CTpouTh ce4yeHUsI MHOTOTPAaHHUKOB METOJIOM CJIe[OB, BbINIOJIHATh




(BbIHOCHBIE) MJIOCKHE YePTEXH M3 PUCYHKOB MPOCThIX 00'bEMHBIX

buryp: BUa cBepxy, CO0KY, CHU3y

7.12

PemaTh 3aZjlauM Ha HaXOXJeHHE TeOMETPUYECKUX BEJUYHUH 10
o6pasuaM UJav aJropuTMam, IpuMeHssl U3BECTHbIe aHAJIUTUUYECKHE
MEeTO/ibl MPU pElIeHUU CTAaHAAPTHBIX MaTeMaTH4YeCKUX 3ajJlad Ha
BbIUMCJIEHUE PACCTOSIHUW MeXAy JByMs TOUYKAaMH, OT TOYKU [0
OpsMOM, OT TOYKHU [0 IJIOCKOCTH, MEXAY CKpeU|UBaLUMUCSH

nNpAMBIMHA

7.13

Pematsb 3a/ld41 Ha HaxOoXAeHHWue TreoMeTpHUYEeCKUX BE€JINYHUH 110
o6pa3uaM HWJIKX aJITOpHUTMaM, IpUMEHAA U3BECTHbIEC aHAJIUTUYECKHUE
MeTOoAbl IIPpHU pelleHHWHN CTaHAAPTHBIX MAaT€MATUYECKUX 3aJada4Y Ha
BbIYHUC/IEHHUE YIJIOB MEXAYy CKpEeUMBAKIIUMHUCA IIPAMBIMHA, MEXAY

NpSAMOM U IJIOCKOCTBIO, MEXAY MJIOCKOCTSIMHU, IByTPAHHBIX YTJI0B

7.14

BbIuUCAATh 06BbEMBI U MJIOIIAA OBEPXHOCTEW MHOIOTPAaHHUKOB
(npusma, nupamuza) ¢ mnOpuMeHeHHEM (OpMyJ, BBIYUCAATH
COOTHOULIEHUSI MeXJy IUIOWAJsAIMU TOBEPXHOCTEH, 0O6bEMaMHU

HO,Z[06HI:>IX MHOT'OI'PAaHHHUKOB

7.15

OnepupoBaTb NOHATUAMU: CUMMETPHS B IPOCTPAHCTBE, LIEHTP, OChb

U IIJIOCKOCTb CHUMMETPHH, LEHTP, OCb W IIJIOCKOCTb CHMMMETPHHU

burypnl

7.16

W3BJiekaThb, Ipeo6pa3oBbIBaTh U MHTEPIPETUPOBATb HHPOPMALHIO
0 MPOCTPAHCTBEHHbIX FTeOMETPUYECKUX PUTypaX, TPeCTaBJIEHHYIO

Ha 4YepTeXax U puCyHKax

7.17

[IpuMeHATH reoMeTpUyecKHne baKThI g pelueHus
CTepeoMeTpHUYeCKUX 3aad, Npejo/aralolliuXx HeCKOJIbKO IIaroB

peumeHud, eCjivk yCJIOBUA IPUMEHEHHUA 3aldHbl B SIBHOU c])opMe

7.18

[IpuMeHATH NpocCTellIMe NPOrpaMMHbIe CPeJCTBa U 3J€KTPOHHO-
KOMMYHHUKaIlMOHHbIEe CUCTEMBI IIPU pelleHUH CTepeoMeTpHUYeCKUX

3a7a4

7.19

HpI/IBOﬂI/ITb IIpUMeEpbl MATeMATHUYECKUX BaKOHOMepHOCTeﬁ B
Inpupoae v >KM3HH, paClioO3HABATD MPOABJIEHHE 3dKOHOB reOMEeTPpHUH

B UCKYCCTBE

7.20

[IpuMeHATb MoJlydeHHble 3HAHUA Ha NpPaKTUKe: aHAJW3UPOBaThb

peajsibHble CHTyallMKU W TINIPUMEHATb HW3Yy4YE€HHbI€ IIOHATHUA B




npoluecce MOMCKAa pellleHUs MaTeMaTU4eCcKu CPOopMyJIMPOBAHHOU
npo6/ieMbl, MOJeJMpOBaThb peaJibHble CHUTyallUd Ha fA3blKe
reoMeTpHH, uccae0BaThb IIOCTPOEHHbIEe MO/JeJIU C
WCII0JIb30BAaHMEM TeOMeTpHUYEeCKUX NOHATUM MU TeopeM, alnapara
aare6pbl, pewmaTrb NpaKTHYeCKUMe 3aJayd, CBS3aHHble C

HaXO0XIAEeHUeM reoMmeTpuieCKmux BeJIN4NH

11 KJIACC
Kop, .,
IIpoBepseMble npeAMeTHBIE pe3y/IbTAThl 0OCBOEHHUSI OCHOBHOM
poBepsAeMoro o,
00pa30BaTe/IbHOM NPOrpaMMbl CpeJHEro 06U ero 06pa3oBaHus
pe3yJsibTaTa
6 ['eomeTpus
OnepupoBaTb MNOHATHUAMH: LWJIHHAPHUYECKAsd  IOBEPXHOCTH,
61 obpasyoimue LUJIMHAPUYECKON IIOBEPXHOCTH, LUJIUHJD,
' KOHHYeCcKas IIOBEPXHOCTb, obpasyoiue KOHUY€eCKOH
IIOBEPXHOCTH, KOHYC, chepUdecKasi IOBEPXHOCTb
6.2 PacnosnaBaThb Tesa BpaujeHus (LUJIUH/AP, KOHYC, cdepa U 1iap)
6.3 O6BSACHATD CIOCOOBI MOJIyYEHUsI TeJl BpallleHUs
6.4 KnaccudunupoBaTh B3aMHOE pacnoJiokeHue cephl U IMJI0CKOCTU
OnepupoBaTb MOHATHUAMU: IIAPOBOM CErMEHT, OCHOBAHHeE
6.5 CerMeHTa, BbICOTA CErMEeHTa, LIapOBOU CJIOM, OCHOBAaHHeE IapOBOroO
CJ1041, BBICOTA IIapOBOr0 CJIOS, LIAPOBOM CEKTOP
6 BeluucaATh 06bEMBI M IJIOIIAJM NOBEPXHOCTEN TeJs BpallleHHus,
' reoMeTpHUUYECKUX TeJl C IpUMeHeHUueM GpopMyJi
OneprpoBaTb NOHATUAMU: MHOTOTPAaHHHUK, BIMCAHHBIN B chepy U
6.7 ONMCaHHBbIN 0K0JI0 chephl, chepa, BNMCaHHAsA B MHOTOIPAHHUK UJIU
TeJIO BpalleHUud
68 BbIUUCAATD COOTHOLIEHUS MeXJAy IJIOLWAASAMHU MOBEPXHOCTEN U
' 06bEMaMHU NOA0OHBIX TeJ
69 N306paxkaTb u3y4yaeMble GUIypbl OT PYKU U C NPUMeHEHHEM
' IPOCTBIX YePTEKHBIX UHCTPYMEHTOB
6.10 BbINoJIHATE (BBIHOCHBIE) IJIOCKHE YePTeXH U3 PUCYHKOB MPOCTHIX

006 bEMHBIX QUTYP: BUJ, CBEPXY, COOKY, CHU3Y; CTPOUTb CeYEHUS TeJl




BpallleHUs

6.11

M3BJieKkaTb, MHTEPNPETUPOBATb U NPeo6pa30BbIBaTh HHPOPMALHIO
0 MPOCTPAHCTBEHHbIX FTeOMETPUYECKUX PUTypaX, TPeCTaBJIEHHYIO

Ha YepTeXXax U pUCYHKax

6.12

[IpuMeHATH reoMeTpUyecKre bakThI JUis pelLeHuUs
CTepeoMeTpHUYeCKUX 3ajay, MpejnosaramliuXx HEeCKOJIbKO LIaroB

peumeHud, eCjivk yCJIOBUA IPUMEHEHHUA 3aldHbl B SIBHOM c])opMe

6.13

OnepupoBaTb NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BrinosiHATH ILLeI‘/’ICTBI/Iﬂ CJIOKEHHA BEKTOPOB, BIYMUTAHHUA BEKTOPOB
U YMHOXEHHA BEKTOpPa Ha YHUCJIO, O6'bHCHHT]:>, KaKHMHU CBOHUCTBaMHU

OHH 006J1aJal0T

6.15

HpI/IMEHHTb I[IpaBUJIO MapaJuienenuiea npyu CJIoxkeHUU BEKTOPOB

6.16

OnepupoBaTb  NOHATHUAMM:  JE€KapTOBbl  KOODAMHATBI B
IPOCTPAHCTBE, BEKTOP, MOJYyJ/ib BEKTOPA, PAaBEHCTBO BEKTOPOB,
KOOpDJAMHATbl BEKTOpAa, YroJ MeXAYy BeKTOpaMH, CKaJsapHoe
Ipov3BeJleHHhe BEKTOPOB, KOJIJIMHEapHble UM KOMIIJIAaHapHble

BEKTOPbI

6.17

HaxoauThb cyMMy BeKTOpPOB U NPOU3BeJleHHMEe BEKTOpa Ha YMCJIO,
YyToJI MeX/Jy BEKTOPaMH, CKaJIsipHOe IPOU3BeJIEHUE, PACKIa/bIBATh

BEKTOP 110 /IBYM HEKOJIJIMHEapHbIM BEKTOpaM

6.18

3asaBaTh IJIOCKOCTb YpaBHEHHMEM B [JIeKapTOBOM CHUCTeMe

KOOpAMHAT

6.19

Pematsb HpOCTeI‘/}ILLII/Ie reomMmeTpru4eCckKkrue 3aJda4ru Ha IpHUMEHEHHe

BEKTOPHO-KOOPDAHWHATHOI'O ME€TOJ4a

6.20

Pematsb 3aJla4d Ha A0KaA3aTEeJIbCTBO MaTeéMdTHUY€CKHUX OTHOIIIEHUH
N HaX0XJeHHe TreoMeTpu4YeCKUX BEJIMYHUH 110 o6pa3uaM HJIN
AJITOPpUTMaM, IHNpPpHUMEHAAd HW3BECTHbIEe MeETOAbl IIPpU pEIIEeHUH

CTaHAAPTHbLIX MATEMATHYE€CKHX 3aJa4

6.21

[IpuMeHATb NMpoOCTelllIe NPOrpaMMHbIe CPeACTBA U 3JEKTPOHHO-
KOMMYHHUKAI[MOHHbIE CHUCTEMbI NPU PElIeHUH CTepeoMeTPHUYeCKUX

3a7a4

6.22

[IpyBoAUTL mNpHUMepbl MaTeMaTH4YeCKUX 3aKOHOMEpHOCTEeH B
IPUPOJie U )KU3HH, PAClIO3HABATh NPOsIBJIEHHE 3aKOHOB reOMeTPUH

B UCKYCCTBE

6.23

HpI/IMEHHTb IMoJIy9€HHbl€ 3HAHHWA Ha IMPAKTHKE: aHAJIM3UPOBATb

peajsibHble CHTyallMKM W TN PUMEHATb HW3Yy4YE€HHbI€ IIOHATHUA B




npoluecce MOMCKAa pellleHUs MaTeMaTU4eCcKu CPOopMyJIMPOBAHHOU
npo6/ieMbl, MOJeJMpOBaThb peaJibHble CHUTyallUd Ha fA3blKe
reoMeTpHH, uccae0BaThb IIOCTPOEHHbIEe MO/JeJIU C
WCII0JIb30BAaHMEM TeOMeTpHUYEeCKUX NOHATUM MU TeopeM, alnapara
aare6pbl, pewmaTrb NpaKTHYeCKUMe 3aJayd, CBS3aHHble C

HaXO0XIAEeHUeM reoMmeTpuieCKmux BeJIN4NH




ITPOBEPAEMBIE 3JIEMEHTbI COAEP?KAHUA

10 KJIACC

Ko,

[IpoBepsieMblii 3/IEMEHT CO/ePKaHUs

['eomeTpusa

7.1

OcHOBHBIE MNOHATHA CTepeoMeTpHHu. Touka, Inpdamad, IIJIOCKOCTb,
IIPpOCTPAHCTBO. [IoHATHE 00 aKCMOMaTHYECKOM IOCTPOEHHUHN CTEPEOMETPHUH:

dKCHOMBI CTEPEOMETPHUHU U CJIEACTBHUA U3 HUX

7.2

B3anMHoe pacnosio)keHHWe TMpsIMbIX B IPOCTPAHCTBe: IepeceKaroluecs,
napaJijieJibHble M CKpellUBawluecs npsiMble. [lapasiesbHOCTb MPSMBIX U
IJIOCKOCTE B MPOCTPAHCTBe: NapasesbHble MpsMble B IPOCTPAHCTBE,
napaJije/IbHOCTb TPEX NPAMBIX, IapalJIeJIbHOCTb IPSAMOM U IJIOCKOCTH. YTJIBI C
COHaNpaB/JeHHbIMU CTOPOHAMH, YroJ MexAy NpsSMbIMH B IPOCTPAHCTBE.
[lapasnieIbHOCTL  IJIOCKOCTEH:  MapaJsijieJibHble  IJIOCKOCTH,  CBOMCTBa
napaJijleJibHbIX IJIOCKOcTel. [lpocTeiiline mnpocTpaHCTBeHHble GUIypbl Ha

I[IJIOCKOCTHU: TeTpasap, KY6, IMapaJsuiesienuies, mIoCTpoeHue cedyeHU M

7.3

[leprnieHAUKYJISIPHOCTb MPSMON U IMJIOCKOCTH: NMePHeHUKY/IsSIpHble MpsMble B
IPOCTPAHCTBE, MpPSAMble MapasieJibHble U MePHeHUKYJISpPHble K MJIOCKOCTH,
NpU3HAK MepHeHAUKYJIPHOCTH MPSIMON U IJIOCKOCTH, TeopeMa O NpsMOU
neprneHJUKYJISPHOU MJI0CKOCTU. YTJibl B IPOCTPAHCTBE: YTOJ MeX/y NPsSMOH U
IJIOCKOCTbIO, JABYTPaHHbIA yroJ, JIMHEWHBIA Yros JBYrpaHHOro yrJja.
[lepneHAUKY/ISIp M HAKJOHHbIE: pPACCTOSIHHE OT TOYKU [0 IJIOCKOCTH,
paccTossHMe OT MPSIMOM [0 MJIOCKOCTH, NMpPOeKIus PUrypbl Ha MJIOCKOCTb.
[lepnieHAUKYJISIPHOCTh IJIOCKOCTEH: NpPHU3HAK NepHeHAUKYJSIPHOCTH JBYX

niockocte. TeopeMa o TpEx neprneHAUKYJIspax

7.4

[ToHATHE MHOTOIPpaHHUKA, OCHOBHbBIE 3/IeMEHTHI MHOIOIPAHHHUKA, BbINYKJIble U
HEBBbINYK/Ible MHOTOTPaHHUKH, pa3BépTKa MHOrorpaHHuka. llpusma: n-
yrojbHasg NpuU3Ma, PaHU M OCHOBAHMUA MpPU3MBI, NpsAMasg U HaKJOHHas
npu3Mbl, OOKOBas W IMOJHAsg IOBEePXHOCTb MNpu3Mbl. [lapannenenunes,
NpAMOYTOJIbHBIM IapaJjiesienunes U ero csoucrsa. [lupamMuga: n-yroJsbHas

Nnupamuaa, rpaHui 1 OCHOBaHHE IMHUPAMUHI, 00KOBasi W IOJIHASA IIOBEPXHOCTb




NUpaMU/ibl, TpPaBWJIbHAsA W yCeYéHHAsd MNUpaMHUAA. IJJIeMeHTbl NPU3Mbl U
nupamuzbl.  [IpaBuUJbHble  MHOrOTPAaHHUKHU:  IOHSATHE  MPABUJIbHOTO
MHOTOTpaHHUKA, MpaBUJibHAs MpU3Ma U NpaBUJbHAs NMUpPaMHK/ia, TpaBUJIbHaAsA
TpeyroJibHasi NUMpaMy/ja W NpaBUJIbHbIN TeTpasjp, Ky6. [IpeacraBieHune o
NpaBUJIbHBIX MHOTOIPAaHHUKAX: OKTa3/p, A0JleKasJp U UKocasapyrue CeueHus

I[MPHU3MBbI U IMPAMH/bI

7.5

CuMMeTpus B MpPOCTPAHCTBE: CUMMETPHUS OTHOCUTEJBbHO TOYKH, NPSMOH,
IJIOCKOCTH. JJIEMEeHTbl CUMMETPUM B NHUpaMHUJAX, MNapaJesenuienax,

MMPAaBUJIbHBIX MHOTOTPaHHHUKAX

7.6

BbluncieHe 3/71eMEHTOB MHOIOTPAHHUKOB: pEO6pa, JuaroHajau, YIJIbL
[lnomwasb 60KOBOM NMOBEPXHOCTU W NOJHOW MOBEPXHOCTH IMPSMON NMPU3MBI,
IJIOLA/ b OCHOBAHWM, TeopeMa O GOKOBOM MOBEPXHOCTH IMPSMON NPHU3MBL
[lnomwasb GOKOBOW MOBEPXHOCTH U IMOBEPXHOCTH MPABUJIBHON NHUPaAMUJBL,
TeopeMa O IJIOWAAW ycedéHHOW nupamujbl. [loHaTue 06 00bEMe. O6BEM

NYMpaMHU/ibl, IPU3MBbI

7.7

HO,Z[O6HbIe TeJla B IPOCTPAHCTBE. CooTHoOIIEHUs Mexay IviomaadMu

IOBEPXHOCTEMN, 06 bEMaMH MOJOOHBIX TeJ

11 KJIACC

Koga

IIpoBepsieMblii 3J1IeMEHT COJePKAHUS

6

['eomeTpusa

6.1

unuHapuyeckas NOBEPXHOCTb, obpa3zyolue [UJIMHIPUYECKOU
NOBEPXHOCTH, OCb LUJIMHAPUYECKON MOBEPXHOCTU. LIMJIMH/AP: OCHOBaHUSA U
60KOBasi MOBEPXHOCTb, OOpa3yloliass U O0Ch, IJOIIAZb OGOKOBOM M NOJIHOU

I[MOBEPXHOCTHU

6.2

KoHnyeckass moBepXHOCTb, 06pasywolie KOHUYECKOW MOBEPXHOCTH, OChb U
BeplIMHA KOHWYEeCKOW mnoBepxXHOCTH. KoHyc: ocHOBaHMe U BepLIHH3,
obpasymwllas U 0oCb, MJIOLALb GOKOBOW M MOJHOW MOBEPXHOCTU. YCEYEHHBIN

KOHYC: o6pa3y}ou.u/1e M BbICOTA, OCHOBAHHUA U 0oKOBas IOBEPXHOCTb

6.3

Coepa u wap: UeHTp, pajuyc, AUaMeTp, IJIOLAAb MOBEPXHOCTU cdephl.
B3auMHoe pacmnosiokeHre chepbl U IJIOCKOCTH, KacaTesbHasl IMJIOCKOCTb K

cdepe, miomaab chepbl

6.4

N306pakeHue TeJl BpallleHHs Ha MJIOCKOCTH. Pa3BépTKa IMJIMH/pa U KOHYyca




6.5

KoMmb6uHanuu Tes BpallleHUs: U MHOTOTPaHHUKOB. MHOTOIrpaHHHUK, ONTMCAaHHBIN

OKOJIO C(l)epr, ccl)epa, BIIMCaHHAA B MHOT'OIpaHHHUK, WUJIX TE€JIO BpallleHUA

6.6

[TousiTue 06 06'béMe. OCHOBHbIE CBOMCTBA 00'bEMOB TeJl. TeopeMa 06 06bEMe
NPsIMOYTOJIbHOTO MapaJijiesenunesa u caeAcTBUst U3 Heé. O6bEM LUIMHADA,

KoHyca. 06'b€M Lapa U maoaab chepbl

6.7

[lofo6Hble Tesa B mpocTpaHcTBe. COOTHOLIEHUS MeXJy MJIOUaAsiMU

MOBEPXHOCTEN, 00 bEMaMH MOJJOOHBIX TEJ

6.8

CeyeHus LUJANH/pA (MapaJije/bHO U IePIeHAUKYJIAPHO OCH), CeYeHUs KOHyca

(mapaJiyiesibHOE OCHOBAHUIO U MPOXO/siiliee Yepe3 BepLIMHY), CeYeHUs 1apa

6.9

BekTop Ha IJIOCKOCTU U B npocTpaHCcTBe. C10KeHUe U BbIYMTaHHEe BEKTOPOB.
YMHOXeHUe BeKTopa Ha 4ucao. PasnoxeHue BekTopa IO TpPEM
HEeKOMIlJIaHapHbIM BeKTopaM. [IpaBuiio mapasesnenunega. Pemenue 3azay,

CBA3AdHHBIX C IPUMEHEHHUEM ITPABHUJI ﬂeﬁCTBHﬁ C BEKTOpaMHM

6.10

[IpsiMoyroJibHas cucTeMa KOOpJAUHAT B MpocTpaHcTBe. KoopAMHATHI BEKTOPA.
[IpocTeiiuive 3aZjayd B KOOpAMHATAX. Yroa MexJy BekTopaMu. CkajspHoe
Npou3BeJleHHe BEKTOPOB. BbluMc/leHWe YIJIOB MexAy MNpsAMbIMH U
MJIOCKOCTSIMHU. KoopayHaTHO-BEKTOPHBIN MeTo[, npu pelieHUHn

reoMeTpru4eCKux 3ajaq




ITPOBEPAEMBIE HA EI' 10 MATEMATHUKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHMA OCHOBHOM OEPA30BATEJ/IbHOM ITPOTPAMMBI CPEJTHETO OBILIETO

OBPA30BAHUA

Ko,
NpoBepsAEeMOro
TpeGoBaHMSA

IIpoBepsieMble TPeGOBAHMS K MPEeAMETHBIM pe3y/ibTaTaM
OCBOEHMSI OCHOBHOM 06pa30BaTe/IbHOM NMPOrpaMMbl CpeJHET0
o61ero o6pa3oBaHusa

BiajeHve MeToJaMM [0Kas3aTeJbCTB, aJIrOPUTMaMM pelleHUs
3a/jay; yMmMeHue GOpPMyJUpPOBaTb M ONEpPUPOBATb IOHATHUAMU:
onpejiejieHUe, aKCUOMa, TeopeMa, CJeJCTBUe, CBOMCTBO, IPU3HAK,
Jl0Ka3aTeJbCTBO, PaBHOCHJIbHble QOPMYJIMPOBKH; NPUMEHATh HUX;
yMeHue QoOpMyJHpOBaTb OOpaTHOeE W  MNPOTHUBOMOJIOXKHOE
yTBEp:KAeHUe, TNPUBOAUTH INpPUMepbl U  KOHTPIPHUMEDHI,
MCI0JIb30BaTh METOJ, MaTeMaTH4YeCKOM HWHAYKLHWH; NPOBOAUTH
JlOKa3aTeJIbHble pacCyXJeHUsl NpPU pelleHUH 33/a4, OLEeHUBATb
JIOTUYECKYI0 NMPABUJIBHOCTb PACCYyKAEHUM; YyMeHHe ONepupoBaTh
NOHSAATUSIMU:  MHOXECTBO, IIOJMHOXECTBO, OIepanud  Haj
MHOXXEeCTBaMU; yMeHUe MCIO0JIb30BaTh TEOPETUKO-
MHOXXeCTBEHHbIN anmnaparT /JJs ONHCAaHUs peasbHbIX IPOLLECCOB U
sIBJIEHUH Y NPU pellleHHH 33Jjay, B TOM YHCJe U3 APYTUX Y4yeOHbIX
npeJMeTOB; YMeHHe ONepUpOBaTb NOHATHUAMHU: rpad, CBA3HBIN
rpad, AepeBo, LHUKJ, rpad Ha IJIOCKOCTH; YMeHHUe 33aJaBaTb M
ONMUCBIBATH rpad bl pasJIMUHBIMU CIOCOGAMHU; UCII0JIb30BATh Ipadbl

IIpH pelieHrUH 3aaa4

YMeHue onepupoBaTh MNOHATHUSAMMU: HaTypaJbHOe 4YHUCJO, Iiesoe
4YHCJIO, CTeNeHb C ILeJbIM IOKa3aTesieM, KOpeHb HaTypaJibHOU
CTeNeHH, CTeleHb C palMOHAJbHbIM IIOKa3aTeJjieM, CTeleHb C
JleICTBUTE/IbHBIM [T0OKa3aTeJseM, JJorapudM 4ucia, CHHYC, KOCUHYC
M TaHIEeHC INPOM3BOJIBHOTO YMCJI3, OCTAaTOK MO MOAYJIO,
pallMOHA/JIbHOE 4YMCJI0, HWppalMOHa/JbHOE YHCJI0, MHOXeCTBa
HaTypaJIbHbIX, LeJblX, PAallMOHAJIbHBIX, JEeUCTBUTEJIbHbIX YHCeJ;
yMeHHe UCN0JIb30BaTh NPU3HAKH JieJIMMOCTH, HAaUMeHbLIMH 001 KH
JleJIUTeNlb 1 HaMMeHblllee 001lee KpaTHOe, aJroput™m EBk/iuja npu
pelleHMM 3aJa4y; 3HAKOMCTBO C pa3JIMYHBIMU IMO3ULHUOHHBIMHU

CUCTEMaMH CYHCJIEH U, yMeHHue BBIIIOJIHATD BbIYHUCJ/IEHHUE




3HAaYeHUH U MnpeobOpa3oBaHUs BbIPpaAXKEHUH CO CTENEeHSIMU U

JorapupmMamy, npeobpa3oBaHus JIpOOHO-pallMOHAIbHbBIX
BbIpa)KEeHUH; yMeHHe onepupoBaTh NOHATHUAMU:
110CJIel0BATEbHOCTb, apudmeTunyeckas nporpeccus,
reoMeTpuyecKas nporpeccus, 6eCcKOHeYHO yObIBaroL1ast
reoMeTpuyecKas nporpeccus; yMeHHe 3a/jaBaThb

10C/Ie0BaTeJIbHOCTH, B TOM 4YHC/JIe C MOMOLIbI0 PeKypPPeHTHBIX
bopMyJ; yMeHHe OlepUpOBaTh NMOHATUAMU: KOMILJIEKCHOE YHCJIO,
CONpPSXKEHHblE  KOMIUIEKCHbIEe 4YHCJA, MOAYJb U  apryMeHT
KOMILJIEKCHOTO 4ucJaa, (GopMa 3anucd KOMILJIEKCHBIX YHCeJ
(reoMeTpuyeckasi, TpPUrOHOMeTpUYecKass U ajrebpavyeckas);
yMeTb IPOU3BOAUThL apuPMeTHUIECKHE JeCTBUSA C KOMIIJIEKCHBIMU
YHCJaM{; NPUBOJUTH NpPHUMeEpPBbl HCNOJIb30BaHUA KOMILJIEKCHBIX
YyuceJs; ONEPUPOBATh MNOHATUAMHU: MaTpuua 2x2 U 3x3,

onpeJiesiMTes b MaTPULbl, FeOMeTPUYECKUI CMBIC/ ONIpeseIuTeNs

YMeHue ONepUpPOBaTh NOHSTHUAMU: palMoHabHbIE,
VMppalyoHaJbHbIE, NoKa3aTeJbHblE, CTeNeHHbIE,
JorapudmMuyeckue, TPUTOHOMETpPUYECKHUE ypaBHEHHS U

HepaBeHCTBa, UX CHUCTEMbl; YMeHHe ONepHpoBaThb IMOHATHUAMU:
TOX/JeCTBO, TOXJeCTBeHHOe IpeobOpa3oBaHUe, ypaBHEHHE,
HepaBeHCTBO, CUCTeMa YpaBHEHUN U HEPaBEHCTB, PAaBHOCUJIbHOCTb
ypaBHEHHH, HepaBeHCTB M CUCTEM; YMeHHe pellaTb YpaBHEHWUS,
HepaBeHCTBA U CUCTEMBI C TOMOILbIO PAa3JIMYHbIX IPUEMOB; pelliaTh
ypaBHeHHs, HEPABEHCTBA U CHUCTEMbl C NapaMeTpOM; NPUMEHATb
ypaBHeHHs, HepaBeHCTBA, MX CUCTeMbl JJid  pelleHus
MaTeMaTUYeCKHUX 3aJiad ¥ 3a/jad U3 pa3/IMYHbIX 06JlacTell HAYKU U

peasibHOU )XKU3HU

YMeHue onepupoBaTb NOHATUAMU: QYHKLHUSA, YETHOCTb QYHKLMH,
NepUuoUYHOCTD byHKI MY, OTPaHUYEHHOCTh byHKLMY,
MOHOTOHHOCTb (YHKIMH, IKCTpeMyM (YHKIUH, HAUOOJIblIEe U
HauMeHblllee 3HaYeHUs QYHKLMM Ha NPOMEXYTKe, HelpepblBHas
byHKIMA, acuMnToThl rpaduka ¢yHKLUU, MepBas U BTOpas
npou3BoJHasA (QYHKLUH, reOMeTpUYeCKUd U (PU3NYECKUH CMBIC
NpPOU3BOJHOM, NepBOOOpa3Hasi, onpeAeEHHbIA UHTErpasl; YyMeHue

HaXOJUTh aCMMNOTOTHI rpaduka QYHKLMH; yYMeHUEe BbIUUCAATh




IPOU3BO/IHbIE CyMMbI, NPOU3BEJ€HUs], YACTHOIO U KOMIIO3ULIUHU
bYHKIMM, HAX0IUTh YpaBHEHUE KacaTeJbHOU K rpaduKy QyHKIMY;
yMeHHe HaXOAUTb IPOU3BO/HbIE 3/1eMeHTAapHbIX QYHKIUH; yMeHHe
UCIO0JIb30BaTh INPOU3BOAHYH JJs  MCCAeLoBaHUA QYHKLHUH,
HaxoJUTb HaWboO/blIMe U HaUMeHblIWe 3HauyeHUs QYHKIUH;
CTPOUTb TrpaduKM MHOTOYJIEHOB C HCNOJIb30BaHMEM anmnapara
MaTeMaTU4YeCKoro aHaju3a; INpPUMEHATb [POU3BOJAHYIO A
Hax0X/,eHUsl HauJy4dllero pelleHUs B NPUKIAJHBIX, B TOM 4HCJIe
COLIMA/IbHO-IKOHOMMUYECKUX M (PU3MYeCcKUX 3ajlayax; HaxoJUTb
IJIow@aaAu U 06bEMbl PUIY C MOMOILbI HHTErpasa; NpUBOAUTH
npuMepbl MaTeMaTUYeCKOTO MOJEJUPOBAHUS C  IOMOIIbIO

auddepeHHaTbHBIX YpPABHEHUN

YMeHHe onepupoBaTh MOHATUAMM: Ipaduk GYHKILUH, oOpaTHas
byHKIMA,  KoMmmo3ulusg — QYHKUMM, JMHeWHas  QyHKIUS,
KBaZipaTU4yHasd (QYHKIMs, palUoHa/JbHasg (QYHKLUS, CTelneHHas
byHKL M, TPUTOHOMETpUUYECKUE byHKIUH, obpaTHble
TPUTOHOMETpUUECKUE byHKI MY, nokKasaTeJibHas U
gorapudmuyeckass  QyHKLUHMH; yYMeEHHE CTPOUTb  Tpaduku
VM3y4YeHHbIX QYHKIUM, BBINOJHATH Npeobpa3oBaHUsi TrpaduKOB
OYHKIMH, HCNOJIb30BaTh TrpadUKH i1 HU3yYeHUs MPOLECCOB U
3aBUCUMOCTEH, MNpU pelleHUud 33aJad M3 JPyTUX Y4eOGHbIX
npeAMEeTOB W 33/la4 U3 peasibHOM XU3HU; BbIpakaTb pOpPMyJIaMHU
3aBUCUMOCTU MEXJy BeJUYMHAMH; HCIOJb30BAaTh CBOUCTBA H
rpaduku GyHKIUH JIJis pellleHUs] YpaBHEHUH, HEPaBEHCTB U 33/1a4
C mnapamMeTpaMH; H300pakaTb HA KOOPJAUHATHOW IJIOCKOCTH

MHOX>XeCTBa pelleHU ypaBHEHUU, HEPABEHCTB U UX CUCTEM

YMeHMe peliaTb TEKCTOBBIE 33/jla4M Pa3HbIX TUIIOB (B TOM YHCJIe Ha
NpOLEHThl, JOJU M YacTH, Ha JBWXKeHHUe, paboTy, CTOUMOCTb
TOBApOB M YCJIYT, HaJOr{, 3aJadyd U3 006JIacTH yHpaBJeHUS
JIUYHBIMU M CeMeWHbIMU (UHAHCAMM); COCTABJATbH BbIPaXK€HUS,
ypaBHeHHs, HepaBeHCTBA M KX CUCTEMBbl 10 YCJIOBUIO 3aJayH,
uccae0BaTh NoJIy4eHHOe peleHue U OLleHUBAaTh
IpaBJONOJ00HOCTb  pe3y/JbTaTOB; yYMeHHEe  MOJeJMpOBaTh
peasibHble CUTyalldM Ha f3blKe MaTeMaTHKH; COCTaBJATH

BbIpaK€HUsl, YypaBHEHUs], HePAaBEHCTBA U UX CUCTEMBI 110 YCJIOBHUIO




3a/ia4dy, HUCCiIeJOoBaTb MNOCTPOEHHbIE MOJEJIN C HCIIOJIb30OBAHHUEM

annapara aJreopbl, UHTEPIPeTUPOBATh M0JyYeHHbIN pe3yabTaT

YMeHHe onepupoBaTb MOHATUSIMM: CpejjHee apUPMeTHYEeCKOe,
MeJlMaHa, HauboJbllee U HauMMeHbllee 3HAa4yeHWs, pasMax,
JIMCIIepCHs], CTaH/IapPTHOE OTKJIOHEHHWE YUCI0BOTO HAbopa; yMeHHe
U3BJIEKaTh, UHTEPIPETUPOBATh HHPOPMALMIO, IPEICTABIEHHYIO B
TabJuLaX, Ha JuarpaMMmax, rpadukax, OTpaKkalollyl CBOHCTBa
peasibHbIX MPOLECCOB U SIBJEHUH; MPeJCTaBIATh UHGOPMALUIO C
NOMOLIbI0 TabGJHI, U JAUarpaMM; HCCJAeJ0BaTb CTAaTUCTHYECKUE
JlaHHble, B TOM 4YHCJe C IpUMeHeHUEM rpaduyecKUux MeTOJ0B U
3JIEKTPOHHBIX CPEACTB; rpadUyecKd HCCAe0BaTb COBMECTHbIE
HabJIloJleHHs € MOMOLIbI0 JUarpaMM pacceMBaHUS U JIMHEMHOHN

perpeccuu

YMeHue onepupoBaTh NOHATUAMU: CJAYYaWHbIM ONBIT U CAy4YanHOe
COObITHE, BEPOSAATHOCTD CAYYalMHOI'0 COOBITHS; YMEHHWE BbIYUCAATD
BEPOAATHOCTb C  HCNOJIb30BaHWEM TrpadpUUecKux MeTO/0B;
IPUMEHATb (QOPMYJbl CJI0XKEHUS WM YMHOXXEHHUS BepPOSTHOCTEW,
bopMmyny  moOJIHOHM BEPOSITHOCTH, dbopmyny  Bepnysiy,
KOMOUHaTOpHble GaKTbl U (GOpPMYyJibl; OLlEHUBATb BEPOSITHOCTHU
peasibHbIX COOBITUH; YyMeHHe ONlepUpPOBaTh MOHATUAMU: ClydyaliHas
BeJIMYMHA, pacrnpejie/leHMe BepoATHOCTeH, MaTeMaTU4ecKoe
OXWJaHWe, JUCIepCUsa U CTaHJApTHOe OTKJIOHEeHHe CJIy4anHOU
BeJIMYMHBI, QYHKL WU paclipesie/leHUs U IJIOTHOCTH paBHOMEPHOTO,
NI0OKa3aTeJbHOI0 M HOPMaJIbHOIO paclpefie/IeHUH; yMeHHe
MCII0JIb30BAaTh CBOMCTBA U3YYEHHBIX pacnpe/ie/leHUH [/ pelleHus
3a/jlay; 3HAKOMCTBO C NOHATHUAMU: 3aKOH GOJIBLIMX YHUCeJ], METO/ bl
BbIOOPOYHBIX HCCA€JJOBAaHUN; yMeHHe MPUBOAUTbH IpUMeEpHI
NpOsIBJIEHUS 3aKOHA OOJIbIIMX 4YMUCeJ B HPUPOAHBIX H
OOLLeCTBEHHBIX SIBJIEHUAX; YMEHHe OlepupoBaTb MOHATHUAMU:
COoYeTaHHUe, 1lepecTaHOBKa, YU CJI0 COYeTaHUH, 4YHCJIO0
1epecTaHOBOK; 6uHoM  HbloOTOHa;  yMeHUMe  NPUMEHATH
KOMOUWHATOpHble (GaKTbl W pPACCYyKJEHUs [Jisl pelleHUsl 3ajay;
OLlEHUBAaTb BEPOATHOCTU peaJbHBbIX COOBITUH; COCTAaBJATH
BEPOSATHOCTHYI0 MOJieJib M HWHTepPNpeTUpOBaThb IOJYYEeHHbIH

pe3yJbTaT




YMeHHe omepupoBaTb MOHATHUSIMU: TOYKA, NpPsAMasi, IJIOCKOCTD,
NPOCTPAHCTBO, OTPE30K, JIy4, BeJUYMHA YrIJa, IJIOCKHUH YroJi,
JIBYyTPaHHBIN YroJi, TPEXTPAHHbBIN YToJ1, CKpelLlMBaolHecs NpsiMble,
napaJ/ijieJibHOCTb U MePHeHAUKYASAPHOCTb MPSAMbIX U IJIOCKOCTEH,
yroJl MeXAy NPSIMbIMH, yroJl MeXJy NPsSIMON U IJIOCKOCTbIO, YToJl
MeXJy IIJIOCKOCTSIMHU, PaCCTOSSHHUE OT TOYKU [0 IJIOCKOCTH,
paccTosiHue MeXAY NPSIMbIMHU, PAaCCTOSSHUE MEX/y IJIOCKOCTSIMU;
yMeHHe HCI0JIb30BaThb MPU pelleHUH 3a/a4 M3yuyeHHble PaKThbl U
TeopeMbl IJIAHUMETPUH; YMEHHUE OLleHUBATh pa3Mepbl 06'bEKTOB
OKpY)KalIlero MHpPa; CTPOUTh MaTeMaTUYeCKHue MOJeNU C
MOMOIIIbI0 TeOMEeTPUYECKUX TOHATHA ¢ BeJUYUH, pellaTh

CBA3aHHbI€ C HUMHU IPpAKTUY€CKHUE 3aJa9U

10

YMeHHe onepupoBaTb MNOHATUAMU: IIoWaAb GUIYpbl, 00BEM
burypnl, MHOrOrpaHHHUK, NpaBUJbHbIA MHOTOTPaHHMK, CeyeHue
MHOIOTpaHHUKA, Ky0, INapaJJesenuies, INpu3Ma, NUPaMHUAA,
durypa 1 noBepxHOCTb BpallleHUs, LUJIUHJP, KOHYC, map, chepa,
mowasb chepbl, IJIOIE@Ab MOBEPXHOCTH NUPAMHU/JBbI, NPU3IMBI,
KOHYy(a, LUJIMHADA, 06bEM Ky0a, IPSMOYT0JIbHOTO
napaJijiesieniuie/ia, NUpPaMu/ibl, IPU3Mbl, LHUJIUH/PA, KOHYC], 1apa,
pa3BépPTKAa MOBEPXHOCTH, CeYeHUs KOHyca U  LUJIHHJPA],
napaJijieibHble OCH WJIM OCHOBAHMIO, CeYeHHe Ilapa, MJIOCKOCTb,
Kacaromasics cdepbl, [UINH/PA, KOHYCA; YMEHHUE CTPOUTh CeYeHUe
MHOTOTPAaHHUKA, U300pakaTb MHOTOTPAaHHUKH, OQULypbl U
MOBEPXHOCTH BpalleHUs, UX CEYeHHUs, B TOM YHCJIEe C MOMOIIbIO
3JIEKTPOHHBIX  CpPeJACTB;  yMeHHe  NpPUMEHSITb  CBOWCTBA
reoMeTpuueckux QuUryp, caMoCTosiTeJibHO (GOpPMYJIMPOBATh
onpejiejieHUs1 U3y4aeMblXx GUIyp, BbIABAraTb TUIOTE3bl O
CBOMCTBaxX U NpH3HAKaxX reoMeTpUyeCcKUX QUIyp, 060CHOBBIBATb
WJIM ONpOBepraTh MX; yMeHHe NMPOBOAUTh KJacCUPUKaLUI0 PUTYp
0  pa3/MYHbIM  IpPU3HAKaM, BBINOJHATb  HeObOX0JHUMble

AOIOJIHUTEJ/IbHbIE IIOCTPOEHUA

11

YMeHue onepupoBaTb NOHATHUSAMHU: JBUXKE€HUE B INPOCTPAHCTBE,
napaJjjieibHbli  NepeHoC, CUMMeTpUs Ha IJIOCKOCTU U B
NpPOCTPaHCTBE, MOBOPOT, Mpeobpa3oBaHUe MOA00HUS, MOA0OHbIE

burypsl; yMeHue pacrno3HaBaTb paBHble U MOJ00HbIE QUTYPHI, B




TOM 4YHCJe B MPUPOJie, UCKYCCTBE, apXUTEKType; HCIO0JIb30BaTh
reoMeTpUYeCKre OTHOIIEHUSI NPU pelleHUH 3a/jay; HaXOJUThb
reoMeTpUuecKre BeJMYHMHbI (JJUHA, yroJ, Maouajib, 06bEM) NMpU
pellleHHWH 33Jjay U3 APYTUX y4eOHbIX NPEeJAMEeTOB U U3 peasbHOU
»KU3HU; YMEHUe BbIYUCJASATb TeoMeTpUYecKHe BeJUYMUHbI (AJIMHA,
yroJs, IJolaAb, 06BbEM, IJIOIAAb MOBEPXHOCTHU), HCIOJb3ys
u3ydyeHHble ¢GOpPMyJibI M METOAbl, B TOM 4YHCJIe: IJIOLAlb
NOBEPXHOCTH MNUPAaMHU/bI, NPU3Mbl, KOHYCa, LUJIUHAPA, MJIOLAJb
chepbl; 00BEM Kyba, NPSMOYroJIbHOrO  MapaJsljesenuie/a,
NUpaMU/bI, TPU3MbI, [IUJIMHAPA, KOHYCA, IIapa; YMeHHEe HAaXOJUThb

OTHOLIEHHE 00'bEMOB MOJJOOHBIX QUTYD

12

YMmenue onepupoBaTb INOHATHUAMHU. IMIPAMOYTroJibHad CHUCTEMaA
KOOpAWHAT, BEKTOP, KOOPAHWHATHBI TOYKH, KOOPAWHATBLI BEKTOPA,
CyMMa BEKTOPOB, IIpOMU3BeJE€HHE BEKTOPAa HAa YHCJIO, PA3JIOKEHHE
BEKTOpa II0 6a31/1cy, CKaJ/IdpHO€ Ipou3BeAeHHre, BEKTOpPHOe
Ipou3sBeAeHUue, yrojg Mexay BEKTOPpaMH, YMEHHE HCIIO0JIb30BATb
BeKTOprlf/'I H KOOp,E[I/IHaTHbIP'I METO/ AJ1A peumeHud

reoMeTpru4eCKHux 3aa4 1 3ajlaq ApPpyrux y‘Ie6HbIX npeaMeToB

13

YMeHHe BbIOUpPATh NOAXOASAIIMHA MeTOJ| JJis pelleHus 3aJjayu;
NOHUMaHUe 3HAYMMOCTU MaTeMaTHUKU B U3YyYEeHUU NMPUPOJHBIX U
00leCTBEHHBIX MPOLECCOB U SIBJEHHWM; yMeHUe paclno3HaBaThb
NposiBJiIeHHWe 3aKOHOB MaTeMaTUKH B HCKYCCTBE, yMeHHe
NPUBOJAUTH NMPUMeEpPbl MaTeMaTUYECKUX OTKPBITUH POCCUMCKON U

MHUPOBOU MaTEMAaTHUYECKOW HAYKHU




INEPEYEHD 3JIEMEHTOB COAEPKAHUA, IPOBEPAEMbIX HA EI'3 110
MATEMATHUKE

[IpoBepsieMblii 3/IEMEHT COJePKaHUs

Ko,
1 Yucsia ¥ BIYUCTIEHUSA
1.1 HaTypasibHble ¥ Liesible yncia. [I[pu3Haky JeJIMMOCTH LeJIbIX YU Cel
12 PanyoHanbHble yucna. OObIKHOBEHHblE W [JleCATUYHbIE APOOH, MPOLEHTHI,
' O6eCcKOHeYHble IepUOJUUECKUE IPOOU
13 ApudmMeTudyeckuid  KOpeHb  HaTypaJbHOW  cTeneHW. JleHcTBUS  C
' apudMeTUYeCKMMU KOPHSIMU HATYpPabHOH CTeNeHU
14 CteneHb Cc uyesbIM NokasaTeseM. CTeleHb C palMOHaJIbHBIM IIOKa3aTeJseM.
' CBOKMCTBa CTenleHU
15 CHHYC, KOCUHYC M TaHT'€HC YUCJI0BOI'0 aprymeHTa. APKCUHYC, apKKOCHUHYC,
' apKTaHI'eHC YMCJI0BOTO apryMeHTa
1.6 Jlorapudwm yucna. JlecaATU4UHbIE U HATypaJibHbIe JIOTapUPMbl
JleficTBUTe/IbHBIE YMcaa. ApudMeTHYecKre onepanuu C AeWCTBUTEJbHBIMU
1.7 yrucaaMu. [IpubamkéHHble BbIUMCIEHUS, IPaBUJIa OKPYTJIEHUs, NPUKUAKA U
OLleHKa pe3yJibTaTa BbIYUCIAEHUH
1.8 [Ipeo6pa3oBaHue BbIpaKeHU
1.9 KoMmuiekcHble yuciia
2 YpaBHeHUd U HepaBeHCTBaA
2.1 llesble U po6HO-paLlMOHA/IbHbIE YPAaBHEHUS
2.2 HppanyoHa/sibHble ypaBHEHUS
2.3 Tpuronomerpryeckrde ypaBHEHHUA
2.4 [lokazaTesibHbIE U JIoTapuPMUUECKHE YPAaBHEHUS
2.5 llesible ¥ JpOGHO-paLlMOHAIbHbIE HEPABEHCTBA
2.6 WppanroHa/ibHble HepaBeHCTBaA
2.7 [TokazaTesibHble U JiorapudMUUYECKHEe HepaBEHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBa
2.9 CrcTeMbl M COBOKYITHOCTH ypPaBHEHUU U HEPABEHCTB
2.10 YpaBHeHUsd, HepaBeHCTBa U CUCTEMBI C lTapaMeTpaMHu
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MaTpuua cucTeMbl IMHENHBIX ypaBHeHUU. OnipeeivuTeslb MaTPULLbI

3 ®dyHkuuu U rpadpuku
31 ®yukius, cnocobsl 3aganusa ¢yHkuu. paduk ¢yuknyu. B3aumMmHo o6paTHbIe
' byHkuu. YéTHble M HeY€THbIE PyHKUUU. [leproaryueckue QyHKIUU
O6siacTh omnpefeseHUss U MHOXKeCTBO 3HadeHUH QyHkuuu. Hyan yHkuuu.
39 [IpoMeXXyTKH 3HAKONOCTOSAHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (QYHKIHUH.
' MakcuMyMbl 1 MUHUMyMbl GyHKLMK. Hanbosibliee 1 HauMeHbllee 3HaYeHUe
YHKIMM Ha IPOMEXYTKE
33 CteneHHas QyHKILHMA C HATypaJbHBIM M IieJbIM NoKa3aTeseM. E€ cBoiicTBa U
' rpaduk. CBoiicTBa M rpaduK KOPHS N-0M CTeNeHU
3.4 TpuronomeTrpuyeckre GyHKIMU, UX CBOMCTBA U rpadUKU
3.5 [TokasaTesibHasA U jorapudMuyeckass PyHKINH, UX CBOMCTBA U IpadUKH
36 Touku paspeiBa. AcuMnToTbl rpadpukoB ¢yHkyui. CBoiicTBa GYHKIUH,
' HelpepbIBHbIX Ha OTpe3Ke
3.7 [TocsiefoBaTeIBHOCTH, CIOCOOBI 3a/laHUA N0C/Ie/J0BaTebHOCTEN
38 ApudmMeTudeckasds U reoMmeTpudeckass mnporpeccuu. Popmysia CI0XKHBIX
' IPOLEHTOB
4 Hayasa MaTeMaTH4ecKOro aHaausa
4.1 [IpousBoaHasa pyHkuUu. [[pon3BoHbIE 3/IEMEHTAPHBIX PYHKLUN
[IlpuMeHeHHe NMPOU3BOAHON K MCCJeJ0BaHUIO QYHKLHUH Ha MOHOTOHHOCTb U
4.2 3KcTpeMyMbl. HaxoxaeHne HauboblIero ¥ HAMMeHbILero 3Ha4eHUs YHKLIUU
Ha OTpe3Ke
4.3 [lepBoobpa3nas. UHTerpan
5 MHo2xecTBa 1 JIoTHKa
5.1 MHoecTBoO, onepayuy HaJ, MHOXKeCTBaMHU. /luarpaMmsel Jijiepa - BeHHa
5.2 Jloruka
6 BepodaTHOCTB U CTaTUCTHKA
6.1 OnucaTesibHasA CTaTUCTUKA
6.2 BeposaTHOCTb
6.3 KoM6uHaTOpHKa
7 ['eomeTpusa
7.1 @urypsbl Ha MJIOCKOCTH




7.2

[IpsiMble U NIJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKHU
7.4 Tesia 1 TOBEPXHOCTH BpalleHUA
7.5 KoopauHaThl ¥ BEKTOPBI




YYEBHO-METOAHWYECKOE OBECIIEYEHHE OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IbHBIE YYEBHBIE MATEPUAJIbI A1 YYEHUKA

e MaTemaTuKa: a/irebpa U Hadya/la MaTEMAaTUYECKOT0 aHAJIN3a, FeOMeTpPHSl.
['eomeTpus. 10-11 knacc. Aranacas JI.C., Byty3sos B.®., Kagomues C.b. u ap.

AkuroHepHoe o61ecTBO «M3maTenbeTBo «IIpocBerieHue»

METOAWYECKHUE MATEPUAJIbBI AJIl YYUTEA

['eomeTpus: 10-11 kyaccel: 6a30BbIN U YIy6JIeHHbIN ypOBHU : yue6HUK /JI.C.
Atanacsah, B.®. bytysos, C.b. Kagomues . - Mocksa : [IpocBeiieHue, 2023.
['eomeTpus. [loypounbie pazpaboTku ,10-11 knaccel, C.M. Caakss, B.®. byTy30B,

Mockga, "[IpocBeieHnue,2023r.

IIMPPOBBIE ObPA30BATEJ/IbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

AKnacc http: //www.vaklass.ru/
®TI'AOY BO «T'ocyapcTBeHHBIM YHUBEPCUTET NPOCBELEHUSI»
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000 «MHTeppa»
['AOY BO MI'T1y
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Yuu.py https://uchi.ru/
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