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HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamma ydebHoro kypca «l'eomerpusi» 0a30BOro YpOBHS s
oOyuaroruxest 10 —11 kmaccoB paspaborana Ha ocHoBe DenepalibHOTO
rocyJapCTBEHHOr0 00pa30BaTEIbHOTO CTaHJapTa CPEIHEro o0IIero oOpa3oBaHMUsl, C
y4€TOM COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, MPEABIBISIEMBIX K MATEMATHYECKOMY
o0pa3oBaHMIO, U TPAIULUNA POCCUUCKOr0 oOpa3oBaHus. Peanuzanus mporpammbl
o0OecreuynBaeT OBJIAJICHUE KIIOUYEBHIMU KOMIIETCHIIMSIMHU, COCTABJISIOIMIUMHU OCHOBY
JUISI CAaMOPa3BUTHS M HENPEPBIBHOTO 00pa30BaHUs, IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO,
JUYHOCTHOTO W TI03HABATEILHOTO PAa3BUTHS JUIHOCTH 00YJarOITUXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOro Kypca Te€OMETPUM Ha YpPOBHE CpEIHEro oOIIero
oOpa3oBaHusI O0OYCIJIOBJICHA MPAKTHYECKOM 3HAYUMOCTBHIO METANpPEIMETHBIX U
NpPEAMETHBIX PE3yJbTaTOB OOYyYEHHUSI T€OMETPUM B HANpPaBICHUU JIMYHOCTHOTO
pa3BuTHs oOydaromuxcsi, (GopmMupoBaHus (PYHKIIMOHATBHOW MaTEeMaTHYECKOM
TPaMOTHOCTH, M3YyYCHHs APYTHX y4eOHBIX NUCHUIUIMH. Pa3Buthe y oOydarommxcs
NpPaBWIbHBIX MPEACTABICHUM O CYUIHOCTH U MPOUCXOXKJICHUH T€OMETPUUECKUX
aOCTpaKkIii, COOTHONIICHHH pPEAJTbHOTO H WACAIBHOTO, XapakTepe OTPaKEHUs
MaTeMaTH4YE€CKOW HAYKOU SBJIEHHUU U MPOLECCOB PEAIBHOIO MUPA, MECTE T€OMETPUU
B CUCTEME HAYK U POJIM MAaTEMATUYECKOI0 MOJICIMPOBAHKS B HAYYHOM MO3HAHHUU U B
IIPAKTUKE CIOCOOCTBYET (DOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHUS YUaIIUXCS, a
TAaK)K€ KaueCTB MBIIUICHHUS, HEOOXOAMMBIX I aJanTalldd B COBPEMEHHOM
oOriecTBe.

['eomerpust siBnsiercs OAHMM K3 0a30BBIX NPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHus, TaK Kak OOECHEYMBACT BO3MOXKHOCTh HW3YUYEHUS Kak
JUCLUHUIUINH €CTECTBEHHO-HAYYHON HAINIPaBICHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbllUIeHHE, (QOPMUPYEMOE TMpU HM3YYCHUH O0O0y4arouuMucs
NOHATUWHBIX OCHOB T€OMETPHUH U MOCTPOEHUH LEMOYKHU JIOTUYECKUX YTBEPKICHUHN B
XOJI€ PELICHUS] TEOMETPUYECKHUX 3a]1a4, YMEHHUE BBIIBUTAaTh U ONPOBEPTaTh TMIIOTE3bI
HETMOCPEACTBEHHO UCIIONB3YIOTCS TPU  PElIeHUH 3aJad eCTeCTBEHHO-HAYyYHOTO
I[MKJIa, B YaCTHOCTH U3 Kypca (PU3UKHU.

YMeHue OpUEeHTHUPOBATHCA B IPOCTPAHCTBE HIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTAX JeATeNbHOCTU uesioBeka. OpueHTalusi 4yejloBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAUMOE YCIOBHE €ro COLUAIbHOrO ObITus, ¢opma
OTPAXKEHUS OKPYKAIOIIET0 MHpPA, YCJIOBHE YCIEIIHOTO IMO3HAHUS U aKTUBHOIO
npeoOpa3oBaHus IeUCTBUTEIbHOCTU. OnepupoOBaHUE TPOCTPAHCTBEHHBIMU 00pa3zaMu
00beIUHSIET pa3Hble BUJIBI YUEOHOU U TPYAOBOU AESATEIBLHOCTH, SIBISICTCS OJHUM U3
npo¢eCCUOHANILHO Ba)KHBIX KA4YECTB, MOATOMY aKTyalibHa 3ajada (pOpMUPOBAHUSA Y



oOy4aromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK pPa3sHOBHJIHOCTH OOpa3HOIo
MBILUIEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B IMOATOTOBKE K IPaKTUYECKOU
JEsITEeIbHOCTH 110 MHOTMM HaIlPaBJICHUSIM.

Ienb ocBoeHuUs mporpaMMbl yueOHoro kypca «I'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus: — 0011e00pa3oBaTeibHOE U OOIIEKYJIbTYPHOE PAa3BUTHE OOYUYAIOIIMXCSA
yepe3  o0eclieyeHWE  BO3MOXKHOCTH  MPUOOPETEHHUS U HCIOJIb30BAHUS
CUCTEMATUYECKUX T€OMETPUYECKUX 3HAHUU U JIEHCTBUM, CTIEU(PUUHBIX T€OMETPUH,
BO3MOXHOCTH YCHEIIHOTO MPOJOJKEHUsI O00pa30BaHUsA MO CIELUUATBHOCTSIM, HE
CBSI3aHHBIM C MPUKIIATHBIM UCTIOJIb30BAHUEM I'€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE IIpelHa3HAuYeHa JJis
o0ydaromuxcst CpeTHEH MIKOJIBI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHEHUN Ha
YpPOBHE OCHOBHOr0O 001iero ooOpa3zoBaHusi. Takum o0Opa3om, oOydaromniuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MAaTeMATHUYECKHE YMEHHUs, CBSA3aHHBIE CO
cneuu@UKol reoMeTpurM M HEOOXOIUMBIE JUIsl KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, o1 UMEIOT BO3MOKHOCTh U3YYUTh T€OMETPUIO OoJiee TIIy0oKO, €CIiv B
JalbHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B TEOMETPUYECKHX 3HAHUAX B
npo¢eCCUOHANILHON JIEATEIbHOCTH.

JlocTkeHre 1ed  OCBOEHUS MpPOrpaMMbl  OOECIEUMBAETCS  PEIICHHUEM
COOTBETCTBYIOIIMX  3anay. lIpuopuTeTHbIMM  3aayaMH  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax sBISrOTCS:

e (opMUpOBaHHE MPECTABICHUS O TEOMETPUHU KaK YaCTH MUPOBON KYyJIbTYpHI

Y OCO3HAHHE €€ B3aMMOCBSA3HU C OKPYkKAIOLUM MUPOM;

e (opMHpOBaHME NMPEACTABICHUS O MHOTOIPAHHUKAX U TEJIaxX BpallleHUs Kak O
BOXHEHMIINX MaTeMaTUYECKUX MOJENAX, IO3BOJSIOUIMX ONUCHIBATh U
U3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIEr0o MUPA;

e (opMUpOBaHME YMEHHUS paclo3HaBaTh HA YepTekKax, MOJCIAX U B PEaIbHOM
MHUpPE MHOTOTPaHHHUKH U TeJia BpalleHMUS;

e OBJIAJICHUE METOJAMM pEIICHUs 3a/ad Ha IMOCTPOCHHS] Ha HU300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMeHUS  ONEPUPOBATH OCHOBHBIMHU  TOHSATHSIMH O
MHOTOTPaHHHUKAX U TeJaX BPAIllEHUs U UX OCHOBHBIMHU CBONCTBAMU;

e OBJQJICHHE AJNTOPUTMAMHU PEIICHHS] OCHOBHBIX TUIIOB 3aj/ia4y; (OPMHUPOBAHUE
YMEHUSI TPOBOJUTH HECIOXKHBIE JOKA3aTelbHbIE PpACCYXICHUS B XOJE
pEelIeHUs]  CTePEOMETPUYECKMX 3a7ady M 3aJad C  [PAKTUYECKUM
coJiepKaHUEM;

e pa3BUTHE MHTEJUIEKTyaJbHBIX M TBOPYECKUX CIOCOOHOCTEW OOydarouuxcs,
MO3HABATEebHON AKTUBHOCTH, HWCCIIEOBATEIBCKUX YMEHHH, KPUTHUYHOCTH
MBIIIUICHNUS;



e (opmupoBanue (HyHKIIMOHATBLHON TPAMOTHOCTH, PEIEBAHTHOW T'€OMETPHHU:
YMEHHUE PACIO3HABATh MPOSBICHUS T€OMETPUUYECKUX TOHATHH, 0OBEKTOB U
3aKOHOMEPHOCTEH B pEANbHBIX JKU3HECHHBIX CHUTYalUSIX W IPU HU3YUYCHUU
IpyruxX  y4eOHBIX  TPEJAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIHUpOBaTh UX HA SI3bIKE T€OMETPUU M CO3/]1aBaTh
F€OMETPUYECKHE MOJIETN, TPUMEHATh OCBOCHHBIN r€OMETPUUYECKUI ammapar
JUISl PELIECHUS] TMPAKTUKO-OPUEHTUPOBAHHBIX 3a7ad, WHTEPIPETUPOBATH U
OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTnuYuTEenbHON OCOOCHHOCTHIO MPOTpaMMBbI SBIISIETCS BKJIIOYEHHUE B KYypC
CTEPEOMETPUM B HAUAJIE €r0 U3YUYEHHUs 3aj]lad, PEIIAEMbIX HA YPOBHE UHTYUTUBHOIO
NO3HAHUA, U ONpeAeNéHHbIM 00pa3oM oOpraHu3oBaHHash padoTa HaJ HUMH, YTO
CIOCOOCTBYIOT ~ Pa3BUTHUIO JIOTHUYECKOTO M MPOCTPAHCTBEHHOI'O  MBIIUICHHUS,
CTUMYJIUPYET MPOTEKaHWE WHTYUTHUBHBIX IMPOIECCOB, MOTUBUPYET K JaJIbHEHIIIEMY
U3YUYEHUIO MIpEeAMETA.

[Ipennoutenue OTAAETCS HArISIHO-KOHCTPYKTUBHOMY METOIY OOYUYEHHs, TO
€CTh TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IMPEIMETHO-
IPAaKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEIACTABICHUM Yy
ydalmxcsi B Kypce CTEPEOMETPHUM NMPOBOIUTCA 3a CUET PELICHUs 3a7a4 HAa CO31aHUE
OPOCTPAHCTBEHHBIX O0pa30B W 3aJady Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
obpazamu. Co3mganue oOpaza MNOPOBOJUTCA C ONOPOM Ha HArJAIHOCTh, a
OomnepupoBaHuE 00pa3oM — B YCIIOBHUSX OTBJICYEHHUS OT HATJSAIHOCTH, MBICICHHOTO
U3MEHEHUS €r0 UCXOJHOTO COJIEPIKAHMUS.

OcHoBHBIE conepxarenbHble JUHUM Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «IIpsiMble W TIOCKOCTM B NPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTopel U KOOpAMHATHI B IpOCTpaHCTBE». DOPMUPOBAHHE JTOTMYECKUX YMEHUU
pacnpenensercs He TOJIbKO MO0 COAEPKATEIbHBIM JIMHUSAM, HO U MO TOJaM O0y4eHHUS
Ha yPOBHE CPEJHET0 00111ero 06pa3oBaHus.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE TMPEIMETHBIM pe3yJibTaTaM
OCBOCHMsSI paboyell MporpaMMbl, paclpeleiEHHBIM 10 ToJlaM OOy4YeHHs,
CTPYKTYPHUPOBAHO TaKUM 00pa30M, 4TOOBI OBJIAJICHUE TE€OMETPUUECKUMH MTOHSATUSIMU
Y HaBBIKAMHU OCYIIECTBJISJIOCH MOCJEI0BATEIBHO U MOCTYIATEIbHO, C COOI0/IEHUEM
PUHIIMIIA PEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUSI BKJIIOYAINCH B OOIIYIO0 CUCTEMY
r€OMETPUYECKUX MPECTABICHUN 00yUaloUXCsl, paclupss U yrayonss e€, oopasys
IIPOYHBIE MHOKECTBEHHBIE CBSA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpumn orBogutcsa 2 yaca B Henemo B 10 kmacce u 1 gac B
Henento B 11 kiacce, Bcero 3a Ba roja ooyuenus - 102 yyeOHbIX yaca.



COJEPXKXAHUME YYEBHOI'O KYPCA
10 KJIIACC

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHBIE IOHATHUSA cTepeomeTpur. Touka, npsmasi, III0CKOCTb, IPOCTPAHCTBO.
[TonsiTe 06 aKCMOMATUYECKOM IIOCTPOEHUU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUU
U CIICACTBUA U3 HUX.

B3anmHOe pacronokeHwe TMpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOLIUECS,
napajuieJIbHble W CKpEIIMBAMOIIMECH TMpsMble. [lapamienbHOCTh NPSAMBIX H
IJIOCKOCTE B MPOCTPAHCTBE: IMApajulesibHblE IpPSIMBIE B  NPOCTPAHCTBE;
MAPALIENBHOCTh TPEX MPSIMBIX; MAPaUIEIbHOCTh MPSIMOM M TUIOCKOCTH. YTIIBI C
COHAIIPaBJICHHBIMH CTOPOHAMH; YIOJ MEXAYy MNpPSIMbBIMH B INPOCTPAHCTBE.
[TapannenbHOCTh IJIOCKOCTEN: NMapajuleNIbHbIE INIOCKOCTH; CBOMCTBA INapasuIeNIbHBIX
miockocted. Ilpocreiinine MpoCTpaHCTBEHHbIE (PUTYPHI HA TIJIOCKOCTH: TETPAdIpP,
KyO, mapajuieNenuIe/]; IOCTPOEHUE CEUCHHM.

[leprieHIUKYISAPHOCTh NPSIMOM M IUIOCKOCTH: NEPNEHIUKYJIAPHBIE NPSAMBIE B
IIPOCTPAHCTBE, NPAMBIE NTAPAJUICIIBHBIE U NIEPIICHANKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPIEHANKYJIIPHOCTH IPSIMOM U TUIOCKOCTH, TEOPEMA O MPSIMOM NEPIIECHANKYIISIPHOU
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YTOJI MEXKAY IIPSMOU U INTIOCKOCTBIO; IBYTPaAHHBIN
yroj, JIMHEMHBIM YroJl JBYIpPaHHOro yria. llepnenaukynsp ¥ HakJIOHHBIE:
pacCTOsSIHME OT TOYKH [0 IUIOCKOCTH, PACCTOSHUE OT MNPSIMOM OO IIIOCKOCTH,
npoekuuss ¢GUrypsl Ha IUIOCKOCTb. [leprneHauKylspHOCTh IUIOCKOCTEH: MpHU3HAK
NEPIEHANKYJIAPHOCTH IBYX IUIOCKOCTEN. Teopema 0 TpEX nepueHuKysapax.

MHoOrorpaHHuKH

IloHATHE MHOTOTpaHHHMKA, OCHOBHBIE DJIEMEHTHl MHOTOI'DAHHUKA, BBIITYKIIBIE U
HEBBIIIYKJIBIE MHOI'OTPAaHHUKHM; pPa3BEPTKa MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma; TpaHU U OCHOBAHMS NPU3MBI; MpsMas U HAKIOHHAs MpPU3MBbL, OOKOBas U
IIOJIHAsl TOBEPXHOCTH Ipu3Mbl. [lapamnenenunen, npsAaMOyTroabHbIN MTapauIesIeIUIE]
U ero ceoucrtsa. [Iupamuna: n-yrosnpHas nupaMua, TpaHd U OCHOBAHUE ITUPAMU/IBI,
OOKOBasi M MOJHAs MOBEPXHOCTh MUPAMUbI; NIpaBWIbHAA U yCEUEHHas MHUpaMuia.
OneMeHTbl MNpu3Mbl M nupamuibl. lIpaBuiIbHBIE MHOTOIPDAaHHUKH: IIOHATHE
IPaBUWJIBHOIO MHOTOIPDAHHUKA; IpaBWIbHAA IpU3Ma M MpaBUIbHAsA MHUPAMHJA;
npaBUiIbHAs TPEyrojbHas NMUpamMuia U MpaBWIbHBIN TeTpasp; kyO. [IpencraBnenue
O IPAaBUJIbHBIX MHOTOTPAaHHUKAX: OKTA3JIP, AOAEKa’Ap U uKocadap. CeueHus Mpu3Msl
Y IUPaMU/JIBI.

CummMeTpuss B TIPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSAMOU,
IJIOCKOCTU. DJIEMEHTHI CHMMETPUM B NUPaMUJAX, Napauiesienuneaax, IpaBuiIbHbIX
MHOTI'OTPaHHHKAX.



BrlunciieHne 371€MEHTOB MHOTOTPAaHHUKOB: pE€Opa, nuaroHanu, yrisl. [lnomans
OOKOBOW TOBEPXHOCTM U TIOJHOM TIOBEPXHOCTH TMPSMOW TPHU3MBI, IUIOIIA/Ib
OCHOBaHHI, TeopemMa 0 OOKOBOI MOBEPXHOCTH MPAMOU Mpu3Mbl. [lnomaas 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTU IIPABWIBHOW IHPAMUJIBI, TEOpemMa O IUIOLIAax
yceu€nHoi nupamupbl. [lorstue 06 00béMe. OObEM MUpaMUIbl, IPU3MBI.

[TogoGubie Tena B mpoctpaHcTBE. COOTHOMICHUS MEXIy IUJIOMIAIsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOTI0OHBIX TEJI.

11 KJIACC

TeJia BpaleHus

Hunuuapuyueckas TOBEPXHOCTh, 00pa3yroliue HWIMHIPUYECKON MOBEPXHOCTH,
OCh LIMJIMHAPUYECKON MOBEPXHOCTHU. LIMMHIp: OCHOBaHUS U OOKOBasi MOBEPXHOCTb,
oOpazyronias U 0Ch; IIOAhr OOKOBON U MOJHOW MOBEPXHOCTH.

Konnueckass moBepXHOCTb, OOpa3ylollMe KOHMYECKOW IOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON NMoBepXHOCTH. KOHyC: OCHOBaHME M BeplInHa, 00pa3yromas u
OCh; TUIOIIAb OOKOBOM U MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yolue u
BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa m map: meHTp, paguyc, AWAMETP; IUIOMAIL TOBEPXHOCTH C(HEpHI.
B3aumHoe pacnosoxeHue cgepbl U IUNIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
IJI0IAIb CEPHI.

N300pakeHue Tel BpallleHus Ha MJI0CKOCTU. Pa3BEépTKa UIMHApPA U KOHYCA.

KoMOuHanuu ten BpailieHnus ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIN
okoJ10 cdepsl; cepa, BiMcaHHAsE B MHOTOTPAHHUK, UITH TEJIO BPAIICHHUS.

[Tonsarue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME
IPsIMOYTOJILHOTO Tapajuiesienurnena u caeAcTBus u3 He€. O0bEM HUITUHIpPA, KOHYCA.
O0bEM mapa u mwionaab cQepsl.

[TogoGubie Tena B mpoctpaHcTBE. COOTHOIICHUS MEXIy IUJIOMIAIsIMU
MOBEPXHOCTEHN, 00bEMaMU TTOT0OHBIX TEJl.

Ceuenus nuivHapa (MapauiebHO U MEPIEHANKYISIPHO OCH), CEUYEHHUs KOHYCa
(mapasuiebHOE OCHOBAHMIO M MPOXO/ISIIEE Yepe3 BEPIINHY ), CEUEHUS apa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha mockoctu ¥ B mpocTpaHcTBe. ClIOKEHUE U BBIUUTAHHUE BEKTOPOB.
YMHOKEeHHEe BeKTopa Ha yucio. PaznoxkeHue BeKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuno napainenenunena. Pemenue 3anay, CBSI3aHHBIX C IPUMEHEHHUEM
IpaBWi1 JEUCTBUM ¢ BekropaMu. IIpsmoyrosbHas cucrema KOOpPAMHAT B
npoctpancTBe. Koopamuarel Bektopa. IIpocreimme 3amadyn B KOOpAWHATAX. YTOJ
Mexay BekTopamu. CKalsipHOE MPOU3BENCHHE BEKTOPOB. BhIUNCIEHE YIII0B MEXKIY
OpSIMBIMU M TUIOCKOCTSIMUA.  KOOpJIMHATHO-BEKTOPHBIM METOJ TMPU  PELICHUU
reOMETPUYECKUX 3a]1aY.






IHNIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIndHOCTHBIE  pe3yJbTaThl OCBOEHHUS TPOrpaMMbl  y4eOHOTO TMIpeaMeTa
«MareMaTuka» XapakTepU3yIOTC:

I'pa:xxnanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUMU 00YUYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUHCKOr0 00IIeCTBa, MPEACTABIEHUEM O MAaTEMAaTUUECKUX
OCHOBax (PYHKIIMOHMPOBAHUS  PA3JUYHBIX CTPYKTYp, SBJICHUH, MpOLEIYP
Ipa)KJaHCKOT0 00111ecTBa (BBIOOPHI, OMPOCHl U TP.), YMEHUEM B3aUMOJIEUCTBOBATH C
COIMATIbHBIMUA UHCTUTYTaMHU B COOTBETCTBUH C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKON TPaKIAaHCKON HUJIEHTUYHOCTHU, YBAXKEHUS K
MPONUIOMY M HACTOSIIEMY POCCHUMCKOW MAaT€MaTHUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUSAM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MaTeMaTUYECKOM IIKOJIBI, K
UCIIOIB30BAaHUIO JTUX JOCTHXKEHUM B JPYrMX HayKaxX, TEXHOJOTHsX, cdepax
3KOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHHMEM JYyXOBHBIX IEHHOCTEH POCCUICKOr0 Hapoaa; c(hOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, 3THYECKOTO ITOBEACHUS, CBA3aHHOTO C MNPAKTUYECKUM
IIPUMEHEHHUEM JIOCTHXKEHUM HAYKU U AEATEIIbHOCTHIO YUYEHOTO; OCO3HAHUEM JINYHOTO
BKJIaJIa B TIOCTPOEHUE YCTOWIMBOTO OYIyIIIETO.

JdcTeTHYecKoe BOCIMTAHHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIOYAsh 3CTETUKY MATEeMaTUUYECKHUX
3aKOHOMEPHOCTEH, O0BEKTOB, 3a/1a4, PEIIEHUN, PACCYKIECHUIN; BOCTIPUUMYUBOCTHIO K
MaTeMaTU4YECKUM aclEKTaM Pa3jIuYHbIX BUJOB UCKYCCTBA.

du3ryecKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO yMEHUS NPUMEHSATh MaTeMaTHYeCKHWe 3HAHUA B
MHTEpEcax 3/I0pOBOro u 0e30macHoro oopasa >KM3HU, OTBETCTBEHHOI'O OTHOIIEHUS K
CBOEMY 3JIOPOBBIO (30pOBOE MHTAHHE, COATAHCHUPOBAHHBIA PEXUM 3aHIATHH U
OTIIbIXa, peryysipHas (pu3nyeckas aKTUBHOCTb); (PU3NYECKOTO COBEPILIECHCTBOBAHMS,
MIPHY 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEIILHOMN JEATEIBHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAy, OCO3HAHHEM IIEHHOCTH TPYIOJIIO0US; HUHTEPECOM K
paznuHbIM cepam mpodecCUOHATILHON JIEATEIBHOCTH, CBSI3aHHBIM C MaTeMaTUKOU
U €€ MPUJIOKEHUSIMU, YMEHUEM COBEpIIIaTh OCO3HAHHBIN BBIOOP OyayIei npodeccun
U peaJN30BbIBATh COOCTBEHHBIE KU3HEHHBIE TIJIaHbl; TOTOBHOCTHIO U CIIOCOOHOCTHIO
K MaTeMaTH4eCKOMY OOpa3oBaHUIO M CaMOOOpa30BAaHUIO Ha MPOTSKEHUU BCEH



KA3HHU; TOTOBHOCTBIO K AKTMBHOMY YYaCTHI0 B PEIICHUM MNPAKTHYECKUX 3a4ad
MaTeMaTH4YE€CKOW HATPABIEHHOCTH.

JKOJI0ruYecKoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTHIO DKOJOTHYECKON KYJIbTYpbl, IOHUMAaHUEM BIIUSHUSA
COLUAIBHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpelibl, OCO3HaHUEM TIII00aJTFHOTO XapaKTepa SKOJOTUYECKUX TPOOIeM; OpUeHTaluen
HA TpPUMEHEHHWE MaTEMaTUYECKUX 3HAHWM JJIg penieHus 3ajad B o0yactu
OKpY>Xalollel Cpelpl, I[UIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM HMX BO3MOYKHBIX
MOCJIEICTBUI JJIS1 OKPY>KAIOLEH CPEbI.

IleHHOCTH HAYYHOI0 NO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM MPAKTUKHU, TOHUMAHUEM MaTeMaTHYE€CKON
HayKH Kak cepbl 4eJIOBEUECKOUN AEeSTEeILHOCTH, ATANOB €€ Pa3BUTUSI U 3HAUUMOCTH
JUISL pa3BUTHSI LIMBWIN3ALMHU; OBJIAJICHUEM SI3bIKOM MATEMATHUKH U MATEMATHUYECKOU
KYJIbTYPOU KaK CPEJICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYIIECTBISTh TPOEKTHYIO
Y UCCIIEIOBATENbCKYIO ACATEIbHOCTh HHANBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeranpeaMeTHbIe PE3yibTaThl OCBOCHHUS MPOTpaMMbl Yy4eOHOTO TIpeaMeTa

«MaremMaTuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcCmeusaMU, YHUBEPCANbHbIMU Pe2YISMUBHBIMU 0eUCTNEUIMU.

1) YHueepcanvhvie no3xnaeameJibHble Oeticmaus, obecneyusaiom

Gopmuposanue 06A306bIX KOSHUMUBHBIX NPOYECCO8 00YUaArOWUXCsl  (0CBOeHUe
Memo0o8  NO3HAHUS — OKpyJcaloweco  Mupa,  NpumMeHeHue  J102UYECKUX,
ucciedo8amenbcKux onepayull, ymenutl pabomams ¢ ungopmayueti).

Ba3oBble Jijoruyeckue JeicTBHA:

e BBIBJITH M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKH MATEMAaTHYCCKUX
OOBEKTOB, TIOHATHUH, OTHOIICHWH MEXIYy MOHATHIMH, (OPMYINPOBATH
OmpeAeNieHUs]  TOHATHUW;  YCTaHABIMBATh  CYIIECTBEHHBIM  IMPHU3HAK
KJIacCHU(UKAIMU, OCHOBaHUS [UIsi OOOOIIEHWUS W CpaBHEHUS, KPUTEPHUH
IPOBOIMMOTO aHAIN3a;

e BOCIpUHUMATh, (QOpPMYyIHpOBaTH H  MPEOOPa3OBBIBATH  CYKIACHHUS:
YTBEPAUTEIbHBIE W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE M 0OIIue;
YCIIOBHBIE;

e BBIABIIATh MAaTEMaTHICCKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTUBOPCUHUS
B ¢akTax, JaHHBIX, HAOMIOMCHUSIX M YTBEPKICHUSX; Mpeajaratb KpUTCPUU
JUISl BBISIBIICHUS] 3AKOHOMEPHOCTEN U TPOTUBOPEUHH;



e JleNaTh BBIBOJBI C WCIOJIb30BAHUEM 3aKOHOB JIOTHMKU, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUCHHUM, YMO3aKIIOUCHU 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSITEIILHO JJOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMble U OT MPOTHBHOTO), BBICTPAWBATH AaPTyMEHTAIUIO, TMPUBOIUTH
IpUMEpPbl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKICHUS U
BBIBOJIBL;

e BBIOMpaTH cHOCOO perieHus Yy4yeOHOM 3ajaund  (CpaBHMBATh HECKOJIBKO
BApUAHTOB pEIICHUS, BbIOUpATh HaumOoJiee MOAXOMAIUNA C y4ETOM
CaMOCTOATENLHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble ucciienoBarejbcKye 1eMCTBUSA:

e HCIIOJIH30BaTh BOIPOCHI KaK HCCIIEIOBATEIBLCKHA HHCTPYMEHT TO3HAHUS;
dbopMyIMpoBaTh BOMPOCHL, (PUKCHUPYIOUIME MPOTUBOPEUHE, MPodIIEeMy,
yCTaHaBJIMBaTh  HWCKOMOE€ H  JaHHOe, (opMuUpoBaTh  THIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3HUITUIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSATEIHLHO CIUIAHUPOBAHHBIN IKCTICPUMEHT, UCCIICIOBAHNE
[0 YCTaHOBJEHUIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEeKTa, SBICHHUS,
mpoliecca, BBIABICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SBICHUSMH,
IPOLIECCAMY;

e CAMOCTOSITENILHO (POpMyIUpOBaTH 0OOOIIEHUS U BBIBOJBI MO pPeE3yjbTaTaM
NPOBEAEHHOTO HAOMIOCHUS, MCCIENIOBAaHUs, OLEHUBATH JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3MPOBATH BO3MOKXHOE pAa3BUTHE TIPOIECCa, a TaKXKE BBIIBUTAThH
MIPETOIOKEHUS O €TO Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmueii:

e BBIBIATH AeHUIIUTH WH(DOpMAIUKU, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpPATh MH(POPMAIUIO U3 UCTOUYHUKOB PA3TUYHBIX TUIIOB, aHAIM3UPOBATD,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHOOPMAITUIO PA3TUYHBIX BUIOB U
dbopM npeacTaBICHUS;

e CTPYKTYpUpOBaTh HHGOPMAIIMIO, MPEACTABIATh €€ B Pa3IMYHbIX (Popmax,
WTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaJEKHOCTD uHbopMaIu o CaMOCTOSTENIbHO
c(hOpMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvHvie = KOMMYyHUKamueéHble  Oelicmeus,  0becnedusarom

CchOPpMUPOBAHHOCHb COYUATILHBIX HABLIKOG 00YUAIOUWUXCHL.

OO0uenue:

e BOCIPUHUMATH U (POPMYIIUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMHU U
IEISIMU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBhIPa)KaTh CBOIO TOYKY 3PCHHS B



YCTHBIX M MHUCHBMEHHBIX TEKCTaX, JlaBaTh MOSICHEHUS MO XOJy PEIICHUS
3a71a4l, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B XO7le 0OCYXKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOU TEMBI,
npoOIeMbl, pelaeMon 3a/layu, BBICKA3bIBATh WJIEH, HAICJICHHBIE HA TTOHWCK
pELIEHHUsI; COIOCTABIISATh CBOU CYXIEHUS C CYKICHUSMHU IPYTUX YYACTHHUKOB
nuainora, OOHAapyXKMBaTh pa3iMuMe M CXOJICTBO TO3UIMN; B KOPPEKTHOU
dbopme popmyIUpoBaTH pPa3HOTIACHUS, CBOU BO3PAKECHHUS;

NPEACTABIATh PE3yJIbTaThl PELICHUS 3a/1au, SKCIEPUMEHTA, UCCIICIOBAHMUS,
IPOEKTa; CAMOCTOSITENILHO BHIOMPATh (POpMAT BBICTYIUICHUS C YUETOM 3a/1a4y
IPE3EHTALMU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyanunyectBo:

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYaTbHOMN
paboThl MpHU pEIICHUU YYEOHBIX 3ajay; MPUHUMATh 1€JIb COBMECTHOMU
NEATeNIbHOCTH,  IUIAHUPOBATh  OPTraHU3alMil0  COBMECTHOM  paboThI,
pacnpenensaTh BHAbBI pabOT, AOroBapHBaThCsA, OOCYX AaThb NpoLECC U
pe3yJabTar paboThl; 00001IaTh MHEHUS] HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpyHmnoBbIX (popMax paboThl (00CYyXaeHUsI, OOMEH MHEHUH,
«MO3TOBBI€ IITYpPMbDY M HHBIC); BBINIOJHATH CBOIO 4YacTb pPabOTHl H
KOOPAUHUPOBATh CBOU JICUCTBUS C APYTMMH YJIEHAMH KOMaH/Ibl; OIIEHUBATh
KauecTBO CBOEro BKJIaJa B OOMMHA MNPOAYKT MO  KPUTEPHUSIM,
chopMyTUPOBAHHBIM YYACTHHKAMU B3aUMOICHUCTBUSI.

3) VuueepcanvHvie pezynamuensle Oelicmeus, obecneyusaom Gopmuposarue
CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHIU.
Camoopranusanus:

COCTAaBJISITH TJIaH, AITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCOO PEIIeHUs C
y4IETOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATH BAPHUAHTHI PEIICHUH ¢ YIETOM HOBOK
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU  IIO3HABATEIbLHOW  pEQUIEKCMH KAaK  OCO3HAHUS
COBEpIIAEMbIX JIEUCTBUM U MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJICTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca U pe3ysbTaTa
pelIeHnsl MaTeEMaTUYECKOM 3a/1auu;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPH PELICHUH 33]1a4H,
BHOCUTh KOPPEKTUBBI B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSATEIBLCTB,
JAHHBIX, HAWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBME pe3yjbTaTa €M W YCJIOBHUSM, OOBSICHSTH
NPUYUHBl JOCTHXKCHUST WA HEAOCTHKEHUS PE3YyJbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIMIKUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI
10 KIIACC

OnepupoBath MOHATUAMHU: TOUKA, TIPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCHMOMBI CTEPEOMETPUM U CIEJICTBUS W3 HUX MPU PEIICHUU
TeOMETPHUYECKUX 3a]ad.

OnepupoBaTh MOHATUAMH: TTAPALICITBHOCTh U TIEPICHAUKYIIPHOCTD MPSIMBIX U
IIJIOCKOCTEH.

KnaccudumpoBaTe B3aUMHOE pACIOJOKEHHUE TMPSAMBIX U IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHITUSIMH: JBYTPAHHBIN YTroJ, TPaHU JIBYTPAHHOTO yTia, pedpo
JABYTPAHHOTO yTJa; JMHEWHBIA yroil JBYIpaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh TMOHATUSIMH: MHOTOTPAHHHUK, BBIMYKJIBIA W  HEBBITYKJIBINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIILHBIN MHOTOTPAHHUK.

Pacmo3naBaTh OCHOBHBIC BHJBI MHOTOTPAHHHUKOB (MHpaMHa; MpHU3Ma,
PSIMOYTOJILHBIN TapaJiIeNIeTHuIe 1, Kyo0).

KnaccudummpoBats MHOTOTpaHHUKH, BRIOUPAsi OCHOBAHMS IS KIIACCH(DUKAIITNH
(BBIMTYKJIBIE ¥ HEBBIMYKIIbIE MHOTOTPAHHUKH;, MPABWIbHBIE MHOTOTPAHHUKH; TIPSIMbIC
Y HAKJIOHHBIC TTPU3MBI, TTApaJUICIICIIUTIC b ).

OnepupoBath MOHATUAMHE: CEKYIIasl INIOCKOCTh, CEYCHNE MHOTOTPAaHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOEHUS CEUEHUH, UCTIONb3YsI METOJ CIIENIOB.

CtpouTh cedyeHHs MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BHITIOJHATH (BHIHOCHBIE)
IUIOCKUE YEPTEeKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pemate 3amaun Ha HaXOXXJEHUE T€OMETPUYECKUX BEIMYMH MO 00paslam HIu
aIropuT™MaM, TPUMEHSISI UW3BECTHBbIC aHAJTUTUYECKME METOAbl IMPU PEIICHUU
CTaHJAAPTHBIX MAaTEMaTUYECKUX 3aJa4 Ha BBIYMCICHHE PACCTOSHHUN MEXIy IBYMs
TOYKaMH, OT TOYKH JI0 MPSIMOM, OT TOYKHU JI0 TIIIOCKOCTH, MEXK]Ty CKPEIIUBAIOIIUMHUCS
PSIMBIMH.

Pemartp 3amaun Ha HaXOXXJIEHUE TCOMETPUYECKHX BEIMYUH MO 00pas3laM HiH
aNropuT™MaM, TPUMEHSS W3BECTHBIC AaHATUTHYCCKHE METOABI TPH PEIICHHUH
CTAaHIAPTHBIX  MaTeMaTHYeCKHX  3aJad Ha  BBIUMCICHHE  YIJIOB  MEXIY
CKPENIMBAIOIIUMHUCS ~ TPSIMBIMH, MEKIy TPSIMOA H  IUIOCKOCTBIO, MEKIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOMIAIM TOBEPXHOCTEH MHOTOTPAaHHHUKOB (MIpHU3Ma,
nupaMua) ¢ IpUMEeHEeHneM (OPMYIT; BEIYHCISATH COOTHOIICHHSI MEXKIY TUIOMIAISIMU
NOBEPXHOCTEHN, 00bEMaMU IOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TMOHATUSAMH: CHUMMETPHS B TPOCTPAHCTBE; ILIEHTP, OCh U
IUIOCKOCTh CUMMETPHU; IEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBaTh M WHTEPHPETUPOBATH HHGOPMAIHIO O
POCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEepTEekax Hu
pUCYHKaX.

[TpuMeHsITh TeOMeTpUIecKie (PaKThl IS PEHICHUS CTEPEOMETPUICCKUX 3aad,
IPEIOJIATaf0IIUX HECKOJIBKO MIAroB PEIICHUs, €CIIH YCIOBUS MPUMEHEHHMSI 3a]aHbl B
SIBHOU (opme.

[IpuMmeHsITh  MpOCTEUIINE  MpPOTpaMMHBIE  CPEICTBA W DIIGKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI TIPH PEIIEHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBOAMTE TPUMEPHI MATEMATHYECKUX 3aKOHOMEPHOCTEH B TIPUPOJIC U KU3HH,
pacro3HaBaTh MPOSABJICHUE 3aKOHOB T€OMETPHUH B HCKYCCTBE.

[IpuMeHATh TONy4YeHHBIC 3HAHUS Ha TPAKTUKE: AaHAIM3UPOBATH peabHBIC
CUTyalli W TPUMCHATh W3YYCHHBIC TOHATHS B TIPOIECCE IOMCKA PEIICHUs
MaTeMaTHIECKU C(hOopMyTUPOBAHHON MPOOJIEMBI, MOJICTUPOBATH PeaTbHbBIC CUTYaIlUN
Ha s3BIKE TEOMETPHHU, HCCIEAOBATh IOCTPOCHHBIC MOJEIN C HCIIONIh30BAaHUEM
TCOMETPUYECKUX TOHATUA M TEOpeM, ammapara ajreOpbl; periaTh MPAKTHUSCKHE
3a/1a4yu, CBA3aHHBIC C HAXOKICHUEM T€OMETPHUICCKUX BEITHMUNH.

11 KITACC

OnepupoBaTh TMOHATHSIMHU: UUJIUHAPUYECKAs TMOBEPXHOCTh, 0OpasyroIue
UIMHAPUYECKON MMOBEPXHOCTH;, IUIMHAP; KOHUYECKas TTOBEPXHOCTh, 00pa3yroIue
KOHUYECKON MOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

Pacno3naBath Tena Bpamienus (HUJIMHIP, KOHYC, cdepa U map).

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KiraccudunupoBaTh B3auMHOE pacIioiokeHue chepbl U TUIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHUE CErMEHTA, BHICOTA
CErMEHTA; IIApOBOM CJIOM, OCHOBAaHME IIIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Beruucnare  o0béMBI M IUIONIAAM  TOBEPXHOCTEH  Ten  BpalleHus,
FEOMETPUYECKUX TeJI C IPUMEHEeHHEM (HOPMYIL.

OrnepupoBaTh MOHATHUSAMHU: MHOTOTPAHHUK, BIIMCAHHBIM B cpepy U ONMUCAHHBIN
oKoJ10 cpepsl; cepa, BIMCaHHAST B MHOTOTPAHHUK WUJTW TEJIO0 BpaIllCHUSI.

Bbruucnarh COOTHOILIEHUSI MEXIY IUIOMAIIMH TOBEPXHOCTEM U 00bEMaMu
IIOJOOHBIX TE.

N3o0paxkath wu3ydaembie (QUTYpbl OT PYKH U C TMPUMEHEHHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrinonHATh (BBIHOCHBIE) MIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: Buj cBepXy, COOKY, CHU3Y; CTPOUTh CEUCHUS TE BpaIllCHUSI.



W3Bnekats, WHTEPNPETUPOBATH U  MPeoOpa3oBbIBaTh HHGOPMAIHIO O
MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YEpPTEekKax U
PUCYHKaX.

OrneprpoBatTh MOHITUEM BEKTOP B IPOCTPAHCTBE.

BpInonHAT 1ENCTBUS CII0AKEHUS BEKTOPOB, BBIYUTAHUSI BEKTOPOB M YMHOKEHUS
BEKTOpa Ha YUCII0, OOBSICHATH, KAKUMHU CBOMCTBAMHU OHH 00JIa/1at0T.

[IprMeHATh MpaBUIIO Mapajuielienunea.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIWHATBHI BEKTOPA, YTOJd MEKIY
BEKTOPAMH, CKAIAPHOE MPOU3BEIAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIC
BEKTOPBHI.

Haxoaute cymmy BEKTOPOB M NPOU3BEICHHUE BEKTOPA HA YUCIIO, YIOJ MEXKIY
BEKTOPAMH, CKaJISIpHOE IPOU3BEACHUE, PACKIAAbIBATHL BEKTOP IO  JIBYM
HEKOJUJIMHEAPHBIM BEKTOPaM.

3anaBaTh IIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTh reoMeTpuueckue (paxThl JjIsl pEIIeHUs] CTEPEOMETPUUECKUX 3ajad,
IIPEATNOJIATAIOIIMNX HECKOJIBKO IIAr0B PELICHHMS, €CIIM YCIOBUS IPUMEHEHNS 3a/1aHbI B
ABHOU (popme.

Pemate mnpocreiimme reoMeTpudyecKue 3aJauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amaum Ha [I0Ka3aTENbCTBO MATEMAaTHYECKUX OTHOLICHUA W
HAXOXJCHUE TEOMETPUYECKUX BEIMYMH IO O0pas3liaM WU aJITOPUTMAaM, TTPUMEHSS
W3BECTHBIE METO/IBI ITPY PELICHUU CTAHJAAPTHBIX MAaTEMaTUYECKUX 3a1ad.

[IpumeHaTs  TpOCTEWIIME  OPOTPAMMHBIE  CpPEICTBA W DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI [TPU PELICHUU CTEPEOMETPUUYECKHUX 3a1aY.

[IpuBOAUTH TPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B IIPUPOAE U KU3HH,
pacrno3HaBaTh NPOSIBJIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpumeHATr MOJNyYyEeHHbIE 3HAHUSA Ha IMPAKTUKE: aHAJIW3UPOBATH DPEaJIbHbIC
CUTyallud W I[PUMEHATb H3YYCHHBIC IIOHATHS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTU4YeCKu c(hopMyIHpOBaHHON MPOOIIEMbI, MOJIETUPOBATh pPeabHbIE CUTYallUU
Ha S3bIKE T€OMETPHUM, HCCIEA0BATh IOCTPOCHHBIE MOJEIH C HCIOJIb30BAHUEM
r€OMETPUYECKUX TOHSATUH M TEopeM, ammapara anreOpbl; pelarb MPaKTUYECKUe
3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEITUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
Ne KonuyecTBo yacos
HaumeHoBaHue pa3jie/ioB DuiekTpoHHbIE (UG POBHIE)
n/ KoHTpoJibHbIE IpakTHyeckne
U TeM NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
n padoThI padoTbl
1 BBenenue B ctepeoMeTpuio 10
[IpsiMble U TIOCKOCTH B
) MIPOCTPAHCTBE. 12 |
[TapanaenbHOCTh MPSMBIX
U IUIOCKOCTEN
3 [lepneHAUKyYIAPHOCTD D
MPSIMBIX U IJIOCKOCTEN
4 VYTribel MeXAY OPSIMBIMU U 10 1
IJIOCKOCTSMU
MHororpaHHuKu 11 1
6 OO6bEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpeHuE: ceyeHus, 4 |
PacCTOSIHUSA U YIJIbI
OBILEE KOJIMYECTBO 68 5 0
YACOB I10 ITPOIT'PAMME




11 KIIACC

ITPOT'PAMME

Ne HanmMeHoBaHMe Kosan4yecTBo yacos
DJIeKTpOHHbIe (LM (pPOBbIE)
n/ | pa3iesoB U TeM KoHTpoJibHbIE IpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE PeCypPChl
I NporpamMMel padoThI padoThI
Tena BpameHus 12
2 OO0BEMBI TET 5 1
Bexkrops! n
KOOPJMHATHI B 10 1
MIPOCTPAHCTBE
[ToBTOpEHME,
000011IeHHE, . 1
cucTeMaTu3anus
3HAHUU
OBUIEE KOJIMYECTBO
YACOB I10 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

~

Tema ypoka

KoaudecTBO 9acoB

KonTpoabHbie

Bcero
padoThbI

IIpakTu4yeckue
padoThbI

Jara
H3YYeHUs

DJIEeKTPOHHBIE
nugposeie
oOpa3zoBaTte/ibHbIE

pecypchl

OCHOBHBIE TTOHATHS
CTEPEOMETPHUH: TOYKA,
npsiMasi, TJI0OCKOCT,
npoctpancTBo. [IpaBuna
M300pakeHHs Ha PUCYHKAX:
M300paKeHUS TUIOCKOCTEH,
napaieNbHBIX TPSIMbIX
(OTpe3KoB), cepeIuHBI
oTpe3Ka

[TonsTus: nepecexarommecs
TUIOCKOCTH,
nepecekaromnecs npsamas u
IUIOCKOCTh

[TonsTHA: nepecekaromuecs
IUIOCKOCTH,
IepeceKaronIecs npsmas u
IUIOCKOCTh

3HAKOMCTBO C
MHOTOTpaHHHKAMH,
n300pakeHue
MHOTOTPaHHUKOB Ha




pPHUCYHKaX, Ha
MIPOEKIIMOHHBIX YepTekax

HaganpHbIe CBEICHUS O
KyOe u mupamuie, ux
Pa3BEPTKU U MOJICIIH.
CeueHust MHOTOTPaHHUKOB

HauanbHble cBeZieHUs O
KyOe u nupamuze, ux
Pa3BEPTKU U MOJIEIIN.
CeueHust MHOTOI'paHHUKOB

[Tonstre 00
AKCHOMATHYECKOM
MOCTPOCHHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIEICTBUS U3 HUX

ITonstre 00
AKCHOMATHYECKOM
MMOCTPOCHHUH CTEPEOMETPHUH:
aAKCHOMBI CTEPEOMETPUHU U
CIEJCTBHS U3 HUX

IToustre 00
AKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUH H
CJIECACTBUA U3 HUX

10

IToustue 00
AKCUOMATUYECKOM
MMOCTPOCHHUU CTEPEOMETPHUHU:




aKCHOMBI CTEPEOMETPUHU U
CJIEJICTBUS U3 HUX

11

B3anmHoe pacnionoxenue
MPSIMBIX B MIPOCTPAHCTBE:
nepeceKarommecs,
napajuiesibHble U
CKPEIIUBAIOIINECS TPSIMbIC

12

[TapamienbHOCTD IPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
rapaijeiabHble IPsSMbIE B
[IPOCTPAHCTBE;
[apajeabHOCTh TPEX
IIPSAMBIX

13

[TapamienbHOCT IPSIMBIX U
IIJIOCKOCTEM B
IIPOCTPAHCTBE:
[TapaienbHOCT IPSIMOU U
IIJIOCKOCTH

14

Vsl ¢ COHaAITIpaBJICHHBIMHA
CTOpOHaMH

15

VYroa Mexay NpsIMbIMU B
IIPOCTPAHCTBE

16

Yroa Mexay NpsMBIMU B
IIPOCTPAHCTBE

17

HapaJ'IJ'ICJ'IBHOCTB
IUIOCKOCTEH: mapajjicJIbHbIC
IINTIOCKOCTH




18

CaoiicTBa napaiesIbHbIX
IJIOCKOCTEN

19

IIpocreitmme
MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha IUIOCKOCTH: TETPa’p,
Ky0, mapaJienenumnes

20

[TocTpoeHune ceuenui

21

[Toctpoenue ceuenuit

22

KonTponbHas padota no
teme "[IpsiMbIe U TIIOCKOCTH
B [IPOCTPAHCTBE.
[TapamienbHOCTh NPSIMBIX U
1ocKocTei"

23

[lepnieHqUKYISAPHOCTD
IIPSIMOM U IIOCKOCTHU:
MEPIEHIUKYIISIPHBIC IIPSIMBbIE
B IIPOCTPAHCTBE

24

[IpsiMble mapasuienbHble U
NEepPIEHANKYISIpHBIE K
IJIOCKOCTH

25

[IpsiMble mapasenbHble U
NEPIECHIUKYIIAPHBIC K
IUIOCKOCTH

26

[Ipu3nax
MEePIEHIUKYIISIPHOCTH
IIPSIMOM U IUTIOCKOCTH

27

[Ipu3nax
MEPIEHAUKYIISIPHOCTH




MPSAMOU U TIIOCKOCTH

28

Teopema o psmoit
NEPIEHAUKYIISIPHON
IUIOCKOCTH

29

Teopema o npsmoit
NEPIEHIUKYIISIPHOM
IJIOCKOCTH

30

Teopema o nipsiMoii
MEPIEeHIUKYISIPHOM
TJIOCKOCTH

31

[lepnenpukymnsp u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 IJIOCKOCTH,
paccTositHue OT NMpsIMOM A0
IUIOCKOCTH

32

[lepneHpukymnsap u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JO INIOCKOCTH,
paccTostHUuE OT MPSIMOM 110
IUIOCKOCTH

33

Ilepnenpukymnsap u
HAaKJIOHHBIC: PACCTOSHUE OT
TOYKH 0 IIJIOCKOCTH,
paccrosiHue OT NPSIMOU 10
IIJIOCKOCTH

34

[lepnennukynsip u
HAKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TIOCKOCTH,




paccTostHue OT MPSIMOM 110
IJIOCKOCTH

35

VYIIIBl B IPOCTPAHCTBE: Yol
MEXKIy NPSIMOM U
IUIOCKOCTBIO

36

JIByTpaHHBIN YIoJl,
JIMHEUHBIN yroil
JBYT'PAHHOI'O yria

37

JIByrpaHHbIi yrodi,
JIMHEWHBIN yromn
JIBYTPAHHOTO yTJia

38

[lepneHUKyIAPHOCTD
IJIOCKOCTEMN: IPU3HAK
NEePIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

39

[lepneHqUKYISAPHOCTD
IJIOCKOCTEM: MTPU3HAK
MEPIEHAUKYIISIPHOCTH JIBYX
IIJIOCKOCTEN

40

[lepnieH UKy ISAPHOCTD
IIJIOCKOCTEM: IIPU3HAK
NEPIEHANKYIISIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o Tpéx
MEPIEeHIUKYIIpax

42

Teopema o Tpéx
MEPIECHINKYIIApaX




43

Teopema o Tpéx
MEePIEeHIUKYIIpax

44

KonTponbHas padota no
TeMam
"[lepneHIUKYISIPHOCTD
NPSIMBIX U IJIOCKOCTER" U
"VTIbl MEXKIY IPSIMBIMU U
IUIOCKOCTSIMU"

45

IIonsiTHE MHOTOIpaHHUKA,
OCHOBHBIE JIECMEHTBI
MHOI'OI'PAHHMKA, BBITYKJIbIE
U HEBBIITYKJIbIC
MHOTOTPaHHUKU; pa3BEPTKA
MHOI'OIPAHHUKA

46

[Tpusma: n-yrospHast
NpU3Ma; TPaHU U OCHOBAHUS
MIPU3MBI; IpsIMast U
HAKJIOHHAsSI TPU3MBbI;
OOKOBas M IIOIHAS
MOBEPXHOCTh TPU3MBI

47

[Tapannenenunen,
MPSAIMOYTOJIbHBIN
napajuieJenuIe]] 1 ero
CBOMCTBA

48

[Mupamupga: n-yrojapHast
nUpaMuza, TPaHu U
OCHOBaHHUE MTUPAMHU/IBI;
OOKOBas U IMOIHAS
MOBEPXHOCTh TTUPAMHU/IBI;




MpaBWIbHAA U yceuEHHas
nupaMua

49

IIpaBunbHBIE
MHOT'OTPaHHUKU: TIOHATHE
MIPaBUWJIBHOTO
MHOTOTpaHHHKA;
IpaBWIbHAS IpU3Ma U
IpaBWJIbHAS TUPAMUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
IIMPAMKJIA U IPABUIIbHBIN
TeTpa’ap; Kyo

50

IIpencrasienue o
IMpaBUJIbHBIX
MHOT'OIPAHHUKAX: OKTa’ap,
TOJEKAdAP U UKOCADIP.

51

CummMmertpus B
IIPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJILHO TOYKH,
IIPSIMOMH, INIOCKOCTH.
DJEeMEHTHI CUMMETPUH B
UpaMHIax,
napajuiesIenune1ax,
IIPaBUJIbHBIX
MHOTOTpaHHHUKaX

52

Boruncienue 31eMeHToB
MHOT'OI'PaHHHUKOB: pEOpa,
JMaroHaNH, YIiIbl

53

[Tnomanp GoxoBOM
MOBEPXHOCTHU U MOJTHON




MOBEPXHOCTH MPSIMOi1
MPU3MBI, TUIOIIA]TH
OCHOBaHUM, TeopeMa o
OOKOBOI1 MOBEPXHOCTH
MPSMOM PU3MBI

[Tnomanp 6okoBoH
MIOBEPXHOCTU U
ITOBEPXHOCTHU ITPaBUIIbHOMN

54 | nwmpamuael, Teopema o 1
Iomaay OOKOBOM
MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/IBI
55 KonTponbHas padota no |
teMe "MHororpaHHuKku"
56 | Iloustue 06 06bEMeE 1
57 O0BEM TUpaMuIBI 1
58 | OO6BémM nupamust 1
59 O0BEM TpaMuIBI 1
60 | OOBEM nupamMusl 1
61 O0BEM npu3MBbI 1
62 | OOBEM mpu3Mbl 1
63 | OO0BEM pU3MBEI 1
KonTponbnas pabota mo
64 | Teme "OOBEMBI 1
MHOT'OTPAaHHUKOB"
65 [ToBTOpenue, 0600ICHNE 1

CUCTEMAaTU3alUs 3HAHUU.




[Toctpoenue ceuenuii B
MHOTOTpaHHHUKE

66

IToBTOpEHME, 006001IEHNE
CUCTEMaTH3alusl 3HAHUM.
Brruncnenue pacctosHumn:
MEX/1y ABYMS TOUKaMHU, OT
TOYKH JI0 MIPSAMOIL, OT TOUKHU
110 TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIUMUCS
IIPSIMBIMU

67

Hrtorosas kOHTpoOJIbHAS
paborta

68

[ToBTOpeHue, 060061IeHNE
CHCTEMAaTH3allMs 3HAHHH.
Brruncnenue yrioB: MexIy
CKPEIIHBAIOIIUMUCS
MPSIMBIMU, MEXKTY MPSMON U
IUIOCKOCTBIO, JIBYTPAaHHBIX
YTJIOB, YTIIOB MEXKIY
IUIOCKOCTSIMH

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68




11 KIIACC

Ne

~

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHyeckue
padoThI

Jlara
U3Y4YeHUS

JIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: neHTp,
panuyc, 1uameTp;
TUTOIIAb TOBEPXHOCTH
cdepsl

B3anmuoe
pacmnionoxxenue chepsl u
TUIOCKOCTH;
KacaTeJbHasl II0CKOCTh
K cepe; Turoniane
cepsr

N3o0paxkenue cepsl,
apa Ha IIOCKOCTH.
Ceuenus mapa

Humuaapuydeckast
MTOBEPXHOCTb,
oOpasyromue
TATUHAPUYECKOU
MMOBEPXHOCTH, OCh
HATUHAPUYECKOU
MMOBEPXHOCTHU

unuaap: ocCHOBaHUA U
O0KOBas MOBEPXHOCTb,




oOpa3yrommas 1 oChb;
Iomaas OOKOBOU U
MIOJTHOW TIOBEPXHOCTH

N3o6paxxenue
HUAJTUHAPA HA
mockocTH. PazBéprka
nunuHapa. CedeHus
IATUHAPA
(TUTOCKOCTHIO,
MapajyIeIbHON UITN
MEePIEeHANKYIISIPHON OCH
IUAJTUHIPA)

Konunueckas
MMOBEPXHOCTb,
oOpasyromue
KOHUYECKOU
MMOBEPXHOCTH, OCh H
BEpILIMHA KOHUYECKON
MMOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIIMHA, 00pa3yroIas
1 OCh; TUIOMIA/Ib
OOKOBOI1 U MOJTHOM
IIOBEPXHOCTH

Y ceu€HHBIN KOHYC:
o0pa3yroIine 1 BbICOTa;
OCHOBaHHUs U OOKOBast
MIOBEPXHOCTh




10

N3o0pakeHune KoHyca
Ha TUIOCKOCTH.
Pa3Béprka koHyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napajieTbHOU
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MIPOXOAAILEH uepes
BEPILIUHY)

11

KomOunamus ten
BpAaIlICHUS U
MHOTOTPaHHUKOB

12

MHoOrorpasHuxk,
ONMCaHHBIN OKOJIO
ctepsr; chepa,
BIHCAHHAs B
MHOTOTPaHHUK WU B
TEJIO BpalleHUs

13

IMoustue 06 00BLEME.
OCHOBHBIE CBOWCTBA
00BEMOB Tell

14

O0BEM UIHUHIPA,
KOHyca

15

O6béM mapa u
Iomasb chepol

16

TTogoOusIe TENIa B
MIPOCTPAHCTBE.




COOTHOUIEHUS] MEXKTY
IUIOIIAIIMHI
MOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX
Tel

17

KonTponbnas padbota
o temaM "Tema
BpamieHus" u "O0beMbl

"

TEI

18

Bekrop Ha mmockocTu U
B IPOCTPAHCTBE

19

Cnoxxenue u
BBIYUTAaHUE BEKTOPOB

20

YMHOKEHUE BEKTOpa Ha
YHUCIIO

21

Paznoxenune Bexropa
10 TPEM
HEKOMIUTAHAPHBIM
BekTopaM. IIpaBuio
napajuienenumnesa

22

Pemenue 3anay,
CBSI3aHHBIX C
MIPUMEHEHHUEM TPABUIT
JNEHUCTBUU C BEKTOPAMU

23

[IpsmoyronbHas
cUcCTeMa KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopaunats! BexTopa.




[Ipocreiimne 3a1auu B
KOOpJIHMHATAX

24

Yron mexny
BekTOpamu. CKajsipHOe
MIPOU3BEICHNE
BEKTOPOB

25

Beruucnenue yrios
MEXKy NPSMBIMU U
IIJIOCKOCTSIMU

26

Koopaunarno-
BEKTOPHBIH METOJI NPH
penieHun
reOMEeTPHUYECKUX 3a7a4

27

KonTponbnas padota
1o teme "BekTopsl n
KOOpJUHATHI B
npoctpaHcTae"

28

IToBTOpEHME,
o0ob1eHne u
CUCTEMAaTHU3aLHs
3HaHUU. OCHOBHbIE
¢burypsl, pakTsl,
TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpEHME,
000011IecHHE U
CHCTEMaTH3aLMs
3HaHuii. OCHOBHEIC




¢burypsl, GpakTsl,
TEOpPEMBI Kypca

IUIAHUMCTPHUU

30

[ToBTOpEHME,
000011IcHIE U
CHCTEMaTH3aLUs
3HaHUH. 3amaun
TJTAHUMETPUH U
METOJIbI UX PEIICHUS

31

IToBTOpEHME,
0000111IeHHE U
CHCTEMaTH3aLUs
3HaHu. 3amaun
IJITAHUMETPUHU U
METO/Ibl UX PEIICHUS

32

IToBTOpEHME,
o0o01ieHue u
cucTeMaTH3alus
3HaHUl. OCHOBHBbIE
¢burypsl, GakTsl,
TEOpPEMBI Kypca
CTEpEOMETPUH

33

Htorosas KOHTPOJIbHAA

pabota

34

[ToBTOpEHME,
000011IeHHE U
CHCTEeMAaTH3aIs
3HAHWI




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIUISI VUEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTHYECKOro aHaJIn3a, FTEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsia JI.C., byry3zos B.®., Kanomues C.b. u

npyrue, AkuuonepHoe odiectBo «M3aarenscTBo «lIpocBenienue»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

Metoauueckue pekomenaanun. 10-11 kiaccsl (k yueonuky Atanacss JI. C. u np.)

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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






		2023-09-29T15:30:51+0700
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ВОРОКОВСКАЯ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА




