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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
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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
TeopeTU4YeCKue 3HAaHUSA UMEKT B CBOEM OCHOBe YyBCTBEHHOCTb IpeJMETHO-
NPaKTUYECKOU eATeJIbHOCTU. Pa3BUTHe NPOCTPaHCTBEHHBIX IPEACTAaBIEHUN Y yYaLUXCS
B Kypce CTepeOMeTpUU IMPOBOAUTCA 3a CYET pelleHUA 3aJady Ha CO3JaHUe
IPOCTPAHCTBEHHbIX 00pPa30B Y 33/ja4 Ha OolepHpoOBaHKe NPOCTPAHCTBEHHbIMU 06pa3aMH.
Co3paHue ob6pasa NpoOBOAUTCS C OMOPOM HA HAIJISAAHOCTb, a ONlepUpPOBaHUE 06pPa3oM — B
YCJOBUAX OTBJIEYEHUS OT HArJALHOCTH, MBICIEHHOTO W3MEHEHHU:A €ero HCXOJHOTO
coZiepKaHuUs.

OcHOBHBbIE cofepKaTesibHble JIMHUU Kypca «['eometrpun» B 10-11 kiaccax:
«MHororpaHHuKu», «lIpAMble W IUJIOCKOCTU B MNPOCTPAHCTBe», «Tejla BpallleHUua»,
«BekTopbl M KOOpAMHATBl B MNpOCTpaHCTBe». PoOpMUpOBaHHE JIOTUYECKUX YMEHUU
pacnpegesisieTcsl He TOJIbKO MO COJlepKaTeJbHbIM JIMHUSM, HO U 1O rojaM oby4yeHUs Ha
YPOBHE CpeJHero ob1iero o6pasoBaHusl.

Copep:xkaHue 00pa3oBaHUs], COOTBETCTByMOlllee MpeJMETHbIM pe3yJbTaTaM
0CBOEHUs paboyell mporpaMMbl, pacnpe/ieJI€EHHBIM 110 roZilaM 06y4eHus, CTPYKTYpPUPOBaHO
TakKUM 00pa3oM, YTOObl OBJaJIEHME TeOMeTPUYECKHMMH TMOHSATUSAMU U HaBbIKAMHU
OCYIIEeCTBJISIJIOCh [OCJA€0BaTe/JbHO U MOCTYNaTeJbHO, C COGJII0JleHMeM NpUHLMIA
NpeeMCTBEHHOCTH, 4YTOObl HOBble 3HAHWS BKJIKYaJIWCb B OOLIYIO CUCTEMY
reoMeTpUYECKUX NpeJCTaBJIeHUN O00Yy4aloIUXCs, pacliupsis U yriayo6sss e€, obpasys
NPOYHble MHOXKeCTBEHHbIE CBA3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/IAHE

Ha nsydeHue reomeTpuu oTBOAUTCA 2 4yaca B Hezesro B 10 kiacce v 1 4yac B HeZieJ1ro
B 11 ks1acce, Bcero 3a fiBa rojia 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
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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.
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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.
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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.
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TEMATHUYECKOE IIVTAHUPOBAHHE

10 KJIACC
KosmmyecTBo yacos
Ne HaumeHOBaHuUe pa3jesioB JneKTpoHHbIEe (UPpOBLbIE)
KonTposbHblie IIpakTHyeckue
n/n U TeM NpOorpamMMmbl Bcero oOpa3oBaTeJIbHbIE pecypchl
pa6oThl pa6oThI
1 BBeseHue B CTepeOMETPUIO 10
[IpsiMble 1 NJIOCKOCTH B
5 IPOCTPAHCTBE. 12 1
[TapannenbHOCTb NPSAMBIX U
[I0CKOCTeH 1. 3apgauyu no reomeTpuu. — CanT:
3 IlepnenAnKy s pHOCTE 12 https://zadachi.mccme.ru/2012/local.html
NPSAMBIX U TLJIOCKOCTEH 2. Poccuiickas 31eKTpOHHAd 1IKoJIa. —
4 Yribl MeXAy NPSAMbIMH U 10 1 Caurt: https://resh.edu.ru/
MJIOCKOCTSIMU
MHoOrorpaHHUKHU 11 1
O6'bEMbI MHOTOTPAHHHUKOB 9 1
7 [loBTOpeHue: ceyeHus, 4 1
PaCCTOSIHUS U yTJIbl
OBILIEE KOJIMYECTBO YACOB I10 68 c 0
[TPOTPAMME
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11 KJIACC

HaumeHoOBaHMe KosimuecTBo yacos

Ne JneKkTpoHHbIE (EUPPOBDbIE)
pa3jesioB U TEM KonTposibHble [IpakTHYecKue

n/m Bcero oOpa3oBaTeJ/IbHbIE PeCypChl
NporpaMMbl pa6oThbI pa6oThI
Tesia BpaleHusa 12
O6BEMBL Tl 5 1 1. 3agauu o I‘e.OMeTpI/II/I. - Caur:
B https://zadachi.mccme.ru/2012/local.html

CKTOPBI M KOOpPAMHATEI 10 1 2. Poccuiickas aJ/IeKTpOHHAs LWKOJIa. —

B POCTPaHCTBe Caurt: https://resh.edu.ru/
[ToBTOpEeHUE, 06061EHUE, . 1
cucTeMaTv3auus 3HaHUU

OBUIEE KOJIMYECTBO YACOB IO 34 3 0

[TPO'PAMME
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INOYPOYHOE IIVIAHUPOBAHHE

10 KJIACC

No KosmmyecTrBo yacoB

l'[}ll Tema ypoka Beero KoHTpo/bHEbIE IlpakTHYeckue
pa6oThl pa6oThl

OCHOBHbIE OHSATHS CTEPEOMETPUH: TOUKA,
npsiMas, MJI0CKOCTb, MPOCTpaHCTBO. [IpaBusa
M300pakeHrs Ha pUCYHKaX: U300paKeHUs
IJIOCKOCTEH, apaJsijieJIbHbIX MTPSAMBbIX (OTPE3KOB),
cepeiuHbI OTpe3Ka

[MoHgaTus: nepecekammuecd rniaioCKoCTHy,
nepecexKaromuecd npAamMad U IMJIOCKOCTb

[MoHgaTus: nepecekammmecd rniaioCKoCTHy,
nepeceKaromuecd npAamMad U IMJIOCKOCTb

3HAaKOMCTBO C MHOTOIPAaHHUKAMH, U300pakeHue
MHOTOIPaHHUKOB Ha PUCYHKAaX, Ha IPOEKLIMOHHbIX
yepTexax

HauyanbHble cBefileHUA 0 Kybe U MUpaMu/e, UX
pa3BépTKHU U MoZiesU. CedeHUs MHOTOTPaHHUKOB

HayvasibHbIE CBeIEHHUA O KY6e N IIUpaMHu e, ux
paBBépTKI/I N MO/ eJIN. CeueHus MHOTI'OTPaHHHUKOB

[ToHAATHE 06 aKCMOMATUYECKOM IIOCTPOEHUHU
CTepeoMeTPHU: aKCUOMBI CTEPEOMETPUH U
CJ1eICTBUS U3 HUX

[ToHsITHE 06 aKCMOMATHUYECKOM IOCTPOEHUU
CTepeoMeTpHU: aKCUOMBI CTEPEOMETPUH U
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CcJ1eCTBHUA U3 HUX

[ToHsITHE 06 aKCMOMATHUYECKOM IOCTPOEHUU

9 CTepeoMeTpHU: aKCUOMBI CTEPEOMEeTPUH U
C1e/iCTBUSA U3 HUX
[IoHATHE 006 aKCHOMaTU4YeCKOM ITIOCTPOEHUH

10 CTEpEeOMETPUHU: AKCUOMBI CTEPEOMETPUH U
C/1eJCTBUSA U3 HUX
B3auMHoe pacnoJsiokeHue NpsAMbIX B

11 IIPOCTPAHCTBE: NlepeceKarolyecs, napaJ/iielbHble
Y CKpellMBarolLecs npsmble
[lapa/1eIbHOCTB NPAMBIX U IIJIOCKOCTEH B

12 IPOCTPAHCTBE: NIapaJlie/ibHble IPSAMble B
IPOCTPAHCTBE; NAapa/lIeJIbHOCTb TPEX NPSAMbIX
[lapa/s1eIBHOCTB NPAMBIX U IIJIOCKOCTEH B

13 npocTtpaHcTBe: [lapasiesbHOCTb NPSAMOU U
IJIOCKOCTH

14 YrJibl ¢ cOHanpaBJIeHHbIMU CTOPOHAMU

15 YroJs Mex/ly NpsIMbIMHU B IPOCTPAHCTBe

16 Yros Mexay NpsAMbIMHU B IPOCTPAHCTBE

17 [lapa/is1eIBHOCTB NJIOCKOCTEN: NapaJlie/IbHble
IJIOCKOCTH

18 CBoKCTBa napaJijieibHbIX IJIOCKOCTEX

19 [IpocTelilve npocTpaHCTBEHHbIE PUTYpPHI HA
IJIOCKOCTH: TeTpasAp, Ky0, napaJijiesenune

20 [locTpoeHue ceyeHuu

21 [locTpoeHue ceyeHuu

22 KoHTposibHas paboTa no teme "[Ipsimbie 1
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IJIOCKOCTH B MPOCTPaHCTBe. [lapasyieTbHOCTD
NpsIMbIX M MJIOCKOCTEX"

[lepnieHAMKYISIPHOCTb NPSIMOMN U IJIOCKOCTH:

23 neprneHAUKYJIpHbIe NPsAMble B IPOCTPAHCTBE

24 [IpsiMble mapaJiyiesibHbIe U NIeplIeHJUKYJISpHbIe K
IJIOCKOCTH

5t [IpsiMble napaJijie/ibHbIE U IEpIIeHJUKYJISIPHbIE K
IJIOCKOCTH

26 [Ipr3HaK nepneHUKYJIAPHOCTH NPSAMOH U
IJIOCKOCTH

97 [Ipr3HaK nepneHJUKYJIAPHOCTH NPAMOH U
IJIOCKOCTH

28 TeopeMa o npsAMoU nepneHAUKYJIAPHOU
IJIOCKOCTH

29 TeopeMa o npsAMoOM NeprneHJUKYJIAPHOU
IJIOCKOCTH

30 TeopeMa o npsAMOM NeprneHJUKYJISAPHOU
IIJIOCKOCTH
[lepneHAMKY /ISP M HAKJIOHHBIE: PACCTOSIHUE OT

31 TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSAMOH /10
IJIOCKOCTH
[lepneHAUKY /ISP ¥ HAKJIOHHBIE: PACCTOSIHUE OT

32 TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT IPSAMOH /10
IJIOCKOCTH
[lepneHAMKY ISP M HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH [I0 [IJIOCKOCTH, pPaCCTOSTHUE OT NMPAMOU [0

IMJIOCKOCTH
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[lepneHAMKY /ISP ¥ HAKJIOHHBIE: PACCTOSIHUE OT

34 TOYKH J10 [IJIOCKOCTH, paCCTOSIHUE OT MPSAMOU 10
MJIOCKOCTH

35 Yr/ibl B IPOCTPAHCTBE: YroJl MeX/Ay NPsMOU U
MJIOCKOCTBIO

36 JIByrpaHHBbIN yroJi, JUHEUHBIN yroJl JBYyTPaHHOTO
yrja

37 JIByrpaHHbIN yroJi, JUHEUHBIN yroJl JBYyTPAaHHOTO
yrja

38 [lepneHAUKYIAPHOCTD MJIOCKOCTEN: IPU3HAK
nepHneHUKYJSIPHOCTH ABYX IJIOCKOCTEHN

39 [lepneHAUKYASAPHOCTD MJIOCKOCTEN: MPU3HAK
neprneHUKYJSIPHOCTH ABYX MJIOCKOCTEN

40 [lepneHAUKYASPHOCTD MJIOCKOCTEN: MPU3HAK
nepHneHUKYJIPHOCTH ABYX IIJIOCKOCTEN

41 TeopeMa o Tpéx neprneHJUKyAApax

42 TeopeMa o Tpéx nepneHgUKyAApax

43 TeopeMa o Tpéx nepneHJUKyAApax
KoHTpoJsibHas paboTa no TeMaM

44 "[lepneHAUKYASPHOCTDb NPSAMBIX U MJIOCKOCTEN" U
"Yribl MeXAy NPAMBIMU U IIJIOCKOCTSIMHA"
[loHAATHE MHOTOTpaHHUKA, OCHOBHbIE 3JIEMEHTHI

45 MHOTOTPAaHHUKA, BbINYKJ/Ibl€ U HEBbIMYKJIbIE
MHOTOTPAaHHUKH; pa3BEPTKA MHOTOTPaHHUKA
[IpusmMa: n-yrosibHasi Ipu3Ma; rpaHu U OCHOBAHMUS

46 NpU3MBbI; IpsIMas U HAaKJIOHHAasA NPU3Mbl; 60KOBas

H MOoJIHad MMOBEPXHOCTb MMPHU3MbI
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47

[lapaniesnienunef, npsAMOYTroJbHbBINA
napaJijiesieniuie/; U ero CBOMCTBA

48

[lupaMuza: n-yrojibHasi IMpaMuza, rpaHu U
OCHOBaHHe NMUpPaMU/ibl; 60KOBas U MOJIHASA
MOBEPXHOCTb MUPAMU/IbI; TPABUJIbHAS U
ycedéHHas nupaMu/a

49

[IpaBU/IbHBIE MHOIOTPAHHUKHU: TIOHSTHE
NPaBUJIbHOTO MHOT'OTPAHHUKA; PABUJIbHAS
npu3Ma U IpaBUJibHAsA NUPAMU/Ia; TPaBUJIbHAsA
TpeyroJibHasi NMpaMu/a U NpaBUIbHBIN TETPas3/p;
Ky6

50

[IpeacTaBiieHHe O MPaBUJIbHBIX MHOTOIPAHHUKAX:
OKTa3/Ip, A0AeKas3Ap U UKOCA3AP.

51

CuMMeTpHda B IPOCTPAHCTBE: CUMMETpPUS
OTHOCHUTEJIBHO TOYKH, IPSAMOH, IJIOCKOCTH.
JdJieMeHTbl CHMMETPHUHU B IUPaAMU/AX,
napaJijesienuinezax, NpaBUJIbHBIX
MHOTOIpaHHHUKax

52

BbruucieHue 3/1eMEHTOB MHOTOIPaHHUKOB: pE€6pa,
JIMarOHaJIH, YTJIbl

53

[lno1azb 60KOBOIM MOBEPXHOCTH U MOJIHOM
MOBEPXHOCTH NPSIMOU NPU3MBI, JIOUIAAb
OCHOBAaHMM, TeopeMa 0 60KOBOW MOBEPXHOCTHU
NpsAMOU MPU3MBI

54

[lomab 60KOBOM NOBEPXHOCTHU U NOBEPXHOCTH
NpaBUJIBHOU NMPaMH/ibl, TEOPEMaA O MJIOLAAU
OOKOBOM MOBEPXHOCTU yCEYEHHOU MUPAMU/bl

55

KoHTposibHas paboTa no TeMme "MHOrorpaHHUKH"

19




56 [ToHsiTHE 06 06 BEME 1
57 06bEM nUpaMUbl 1
58 06bEM nUpaMUbl 1
59 06bEéM NUpPaMU/IbI 1
60 06bEéM NUpPaMU/IbI 1
61 06bEM NpU3MBbI 1
62 06bEM NPU3MBbI 1
63 06bEM NPU3MBbI 1
64 KoHTposibHas paboTta no Teme "O6bEMBI 1
MHOTOTPaHHUKOB"
65 [ToBTOpeHME, 060061eHHE CUCTEMATU3Al U 1
3HaHuU. [locTpoeHue ceyeHUN B MHOTOTPaHHUKE
[loBTOpeHue, 06061eHHE CUCTEMATU3AL U
66 3HaHUU. Beruucienue paCCTosiHI/II?I: MeXAy [ ByMs 1
TOYKAMH, OT TOYKHU JI0 IPSIMOM, OT TOUYKHU 10
IJIOCKOCTH, MeX/y CKpeLUBaILUMUCS IPAMbIMHU
67 UToroBas KOHTpoJibHas paboTa 1
[ToBTOpeHME, 06061eHHE CUCTEMATHU3Al U
3HaHUU. Beluuciienue yrioB: Mexay
68 CKpelMBaKIMMUCA NPAMBIMH, MEX/AY NPAMOU U 1
IJIOCKOCTBIO, IBYTPaHHBIX YIJIOB, YTJI0B MEXAY
MJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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11 KJIACC

Nen/m

Tema ypoka

Kosin4ecTBO 4acoB

Bcero

KoHTpoOJIbHBIE
pa6oThbl

IIpakTHYeckue
pa6oThbl

Cdepa u map: 1eHTp, paINyC, AUAMETD;
IJI01a/lb TOBEPXHOCTH cephl

B3anMHoe pacnoJsioxeHue chepbl U
IJIOCKOCTH; KacaTeJibHas IJIOCKOCTh K chepe;
miouaab chepbl

U306paxkeHue cdepnl, 1apa Ha MJIOCKOCTH.
CeyeHud wapa

[lunuHApuYecKkas NOBEPXHOCTb, 0Opasywle
LUJIMHPUYECKOU TIOBEPXHOCTH, OChb
[IUJIMHPUYECKON TOBEPXHOCTH

[unuHAp: oCHOBaHUS U 60KOBast
MOBEPXHOCTb, 06pa3yolas U 0Ch; MI0ILAJAb
6OKOBOM Y MOJIHOM NOBEPXHOCTH

N306paxkeHre UUJIUHAPA HAa MJIOCKOCTH.
PasBépTka nuanHapa. CeyeHus qUAUHApPA
(TmJ10CKOCTBI0, MapaJsielbHON UITH
nepreHUKYJISIPHON OCH IIUJIHMHAPA)

KoHHueckasi HOBEPXHOCTb, 06pa3ytolue
KOHUY€eCKOH MOBEPXHOCTH, OCh U BEpPIIMHA
KOHUY€eCKON MNOBEPXHOCTH

KoHyc: ocHOBaHMe U BeplliMHa, 06pasyoias u
0OCb; IJIOIaAb OOKOBOW U MOJIHOU
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NOBEPXHOCTH

Yce4y€HHBIN KOHYC: 06pasylole U BbICOTa;

? OCHOBaHHUA ¥ O0KOBas NOBEPXHOCTh
N306paxkeHre KOHyca Ha MJIOCKOCTH.

10 Pa3BépTkKa koHyca. CeyeHHA KOHYyCa
(mJ10CKOCTBI0, MapaJljieIbHOW OCHOBAHUIO, U
IJIOCKOCTBIO, MPOX0/Asiliel Yepe3 BEpPLIMHY)

11 KoMm6uHanus Tes BpaljeHus 1
MHOTOTPaHHUKOB
MHoOrorpaHHMK, OMMCAHHBINA 0KO0JIO cephl;

12 cdepa, BIMCaHHAsi B MHOTOTPAaHHUK WUJIU B
TeJIO BpalleHUs

13 [TonsiTue 06 06'bEMe. OCHOBHBIE CBOMCTBA
00'bEMOB TeJl

14 06bEéM UUJIUHAPA, KOHYCA

15 06BbEéM apa u maomaab chepbl
[Tof06HbBIE Te1a B IPOCTPAHCTBE.

16 CoOTHOLUIEHHUSA MeXKAY MJI0LAAAMU
MOBEPXHOCTEN, 06'bEMaMU MOL0OHBIX TeJT

17 KoHnTposibHas paboTa no temam "Tesa
BpaueHus" u "06beMbl TeT"

18 BeKTOp Ha MJIOCKOCTU U B IPOCTPAHCTBE

19 CyioxeHHMe U BbIYMTaHUE BEKTOPOB

20 YMHOkKeHUe BEeKTOpa Ha YUCJIO
PasznoxxeHue BeKTOpa M0 TpEM

21 HEKOMIJIaHAapHbIM BeKTOopaM. [IpaBuio

napaJsuaesnenuieia

22




22

PenreHue 3a/1a4, CBSI3aHHbIX C MPUMeEHEHUEM
NpaBUJI AEUCTBUM C BEKTOpPAaMH

23

[IpsAMoyroJibHas cucTeMa KOOpPAMHAT B
npoctpaHcTBe. KoopuHATHI BEKTOpA.
[IpocTeiiuive 3a/jla4u B KOOpAUHATAX

24

Yros Mexy BekTopaMu. CKaJisipHOe
NpOU3Be/ieHe BEKTOPOB

25

BeruucieHue yrijioB Mexay nNnpAaAMbIMHU U
IJIOCKOCTAMH

26

Koop/AnHaTHO-BEKTOPHBINA MeTOJ, IPU
pellleHHU reoMeTpUYeCKUX 3a/ja4

27

KoHTpoJibHast paboTa no TeMe "BeKTophl U
KOOpPAWHAThI B IPOCTPAHCTBE"

28

[loBTOpeHMEe, 06061eHHE U CUCTEMATU3AlUS
3HaHUU. OcHOBHbIE QUTYPbI, GAKThI, TEOPEMbDI
Kypca IJIaHUMEeTPUH

29

[ToBTOpEHMe, 060611leHMEe U CUCTeMaTH3aLLUs
3HaHUU. OcHOBHbIE QUTYPbI, AKThl, TEOPEMbI
Kypca [IJIaHUMeTpUHU

30

[ToBTOpeHMe, 06061[eHHe U CUCTEMAaTH3AIUs
3HaHUH. 3a/]a4M MJITAHUMETPUHU U METO/Ibl UX
peleHust

31

[loBTOpeHUEe, 06061eHHE U CUCTEMATU3aAlUS
3HaHUH. 3a/]a4M MJITAHUMETPUHU U METO/Ibl UX
peleHust

32

[ToBTOpEHMe, 060611leHHEe U CUCTeMaTH3alLUs
3HaHUU. OcHOBHbIE QUTYPbI, aKThl, TEOPEMBI
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Kypca CTepeoMeTpUH

33 HToroBast KOHTpOJIbHas paboTa 1

34 HOBTOIv)eHI/Ie, 0000I1IeHHEe U CUCTEMAaTH3al 1A 1
3HAHUH

OBIIEE KOJMYECTBO YACOB I10 ITPOTPAMME 34
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