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HOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kypca «l'eomerpusi» 0a30BOro ypoBHA IS
obOyuaroruxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYAAPCTBEHHOTO
00pa30BaTEIBLHOIO CTaHJApTa CPEeAHEero oOIero oOpa3oBaHMs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MAaTeMaTHUYECKOMY OOpa30BaHUIO, U TPaJMIIMi
poccuiickoro oopazoBanus. Peanuzaius nporpaMMbl 00eCIieUnBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSAMH, COCTABJISIONIMMUA OCHOBY Il CaMOpPa3BUTUS U  HEMPEPBHIBHOTO
o0pa3oBaHMsl, ETOCTHOCTh OOIIEKYJIbTYPHOTO, TUYHOCTHOTO M MMO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTU 00YYaIOIINXCS.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocth yueOHOro Kypca reoMETpuU Ha YpOBHE CpeIHero oOmiero oOpa3oBaHuUs
00yCIIOBJIEHa MPAKTUYECKON 3HAUMMOCTBIO METANpPEAMETHBIX U MPEIMETHBIX PE3YJIbTATOB
0Oy4eHHs TEOMETPUU B HAITPABJIECHUH JUYHOCTHOTO Pa3BUTHS 00ydaronuxcsi, GOpMUpPOBaHUS
(YHKIHMOHAJIBHOW MaTeMaTUYECKON TPaMOTHOCTH, U3yYEHHUS JPYTUX YYEOHBIX JUCLUIUIMH.
Pa3Butre y oOydarommxcsi MpaBWIbHBIX NMPEACTABICHUN O CYIIHOCTU U IPOUCXOXKACHUU
reOMETPUUYECKUX a0CTpaKLMW, COOTHOIIEHWH pEalbHOIO0 M HJAEAJBHOTO, XapakTepe
OTPaXEHHUSI MATEMATHUUYECKOW HAyKOW SIBICHUM W MPOLECCOB PEATbHOTO MHpPA, MECTE
r€OMETPUHU B CUCTEME HAyK U POJIM MAaTEMAaTUYECKOI'0 MOJEIMPOBAHUS B HAYYHOM MO3HAHUU
U B IIPaKTUKE COCOOCTBYET (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCSA, a TAKKE
KauyeCTB MBILUICHUS, HEOOXOAUMBIX JUUIsl aJIJaliTAllii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTCS OAHUM K3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHEro OOIIEro
o0pa3oBaHHusl, TaK Kak 00eCleynBaeT BO3MOKHOCTh U3yUYEHHUS KaK JUCHUIUIMH €CTECTBEHHO-
Hay4YHOM HAIIPaBJIECHHOCTH, TAK U TYMaHUTAPHOM.

Jlornueckoe MbllIeHHE, (OPMUPYEMOE MPU U3YUEHHH OOYYaAIOLUUMUCS MOHSITHHHBIX
OCHOB T'€OMETPUM U TNOCTPOEHUM LEMOYKU JIOTMYECKHX YTBEPKICHHA B XOJE€ PEILICHHS
r€OMETPUYECKHUX 3a]a4, YMEHUE BBIIBUIATh U ONPOBEpPraTh TMIIOTE3bl HEMOCPEACTBEHHO
MCIIOJIB3YIOTCSL MPU PEIICHUH 33Jlad €CTECTBEHHO-HAy4YHOTro IMKJIAa, B YACTHOCTH U3 Kypca
(bu3UKH.

YMeHHe OpHUEHTHPOBAThCS B MPOCTPAHCTBE MUIPAET CYIIECTBEHHYIO pPOJIb BO BCEX
o0JacTax AeSITeNbHOCTH YenoBeka. OpHUeHTaIusl Ye0BeKa BO BPEMEHU U MPOCTPAHCTBE —
HE0OXOJMMOE YCIIOBUE €r0 COLMAIBLHOrO OBbITHS, (hopMa OTPAKEHUSI OKPYKAIOIIEro MHpA,
YCIOBHE YCIIEHIHOTO TIO3HAHMWA M AaKTUBHOIO MpeoOpa3oBaHUs JACHCTBUTEIBHOCTH.
OnepupoBaHre NPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIMHSAET pa3Hble BUAbl YUYEOHOU WU
TPYZOBOH JEATEIBHOCTH, SIBISIETCS OJHUM U3 MPO(PECCUOHANBHO BaXKHBIX KAUECTB, TO3TOMY
aKkTyalpHa 3a7ada (OPMHUPOBAHUA y OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHHUS Kak
PA3HOBHUJIHOCTH OOpPAa3HOTO MBILIUIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTAa B TOJATOTOBKE K
NPAKTUYECKOMN AEATEIbHOCTU [0 MHOTMM HaIIPABIICHUSIM.

Ilenp ocBoeHusi mporpaMmbl yueOHOro kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
oOydeHuss — o0meo0pa3oBaTeIbHOE W OOMICKYJIBTYPHOE pPa3BUTHE OOYYAIONIUXCS dYepe3



oOecrieueHre BO3MOXXHOCTH TMPUOOPETEHHS W HWCIOJB30BAHUA  CHCTEMATHYECKUX
r€OMETPUYECKUX 3HAHUHN U IEUCTBUM, CICTIU(PUIHBIX TEOMETPUN, BO3MOKHOCTH YCIIEITHOTO
NPOAODKEHUsT 00pa3oBaHUS TIO CHCIUAIBHOCTSIM, HE CBS3aHHBIM C TPUKIATHBIM
MCTIOJIb30BaHUEM T€OMETPHH.

[IporpamMma mo reomeTpuu Ha 0a30BOM YpOBHE MpeaHA3HAUYCHA I O0y4aronuxcs
CpPEIHEH IIKOJbI, HE WCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUNW HA YPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpazom, oOydaromniuecs: Ha 6a30BOM YPOBHE JOJIKHBI OCBOUTH
o0mye MaTeMaTHYeCKUe YMEHUS, CBA3aHHBIE CO CHEIM(PUKON T€OMETpUA W HEOOXOAMMBIE
JUIA KU3HU B COBpeMEeHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3yUUTh
reomMeTpuio 0Oojee TIIyOOKO, €ClIu B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B
Tr€OMETPUUYCCKUX 3HAHUSIX B MPOPECCUOHATLHOMN JACATEITHHOCTH.

JlocTi>keHre  1eIM  OCBOGHUS  MPOTpaMMbl  OOECNEeYMBAETCS  PEIICHHEM
COOTBETCTBYIOIUX 3ajad. [IpuopuTeTHBIMU 3aadaMu OCBOEHHUSI Kypca «l'eomerpum» Ha
06a3oBoM ypoBHe B 10—11 knaccax sBJISIFOTCS:

e (opMupoBaHue MpeACTaBICHUS O TEOMETPUH KaK YaCTH MHUPOBOU KYJIBTYPHI U

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOIIUM MUPOM;

e (QopMupoBaHuE MpPEACTABICHUS O MHOTOIPAHHMKAX M TejaxX BpallleHUs KaK o
BOKHEHUIIINX MAaTEeMaTHYEeCKUX MOJIENSIX, IO3BOJSIONIUX OINKUCHIBATh M H3ydaTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MHPA;

e (opMupoBaHue yMEHHS pacro3HaBaTh HA YEPTEKaX, MOJACISIX U B PEAIbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPaICHUS;

e OBJIAQJICHUE METOJIaMU pEIICHHWS 3a7ad Ha TOCTPOCHUS Ha HM300paKEHUIX
IPOCTPAHCTBEHHBIX PUTYD;

e (opMupoBaHuEe yMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHUSAMU O MHOTOTPAaHHHUKAX M
TeJaxX BPAIEHUS U UX OCHOBHBIMHU CBOMCTBAMU;

e OBJIAQJICHUE AITOPUTMAMH PEIIEHUS OCHOBHBIX TUIIOB 33/1a4; OPMUPOBAHUE YMEHUS
MPOBOJIUTh  HECIIOKHBIE  JIOKA3aTENIbHBIE PACCYXKJEHUS B  XOJE PEIICHUS
CTEPEOMETPUICCKUX 3a7a4 1 33/1a4 C MPAKTHICCKUM COJICPKAHUEM;

e Ppa3BUTHE HWHTCIUICKTYaJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH OOy4aroImxcs,
MO3HABATEIILHOM  aKTUBHOCTH, HCCJICNOBATECIBCKMX  YMEHUH, KPUTUYHOCTH
MBIILICHUS;

e (opmupoBanue (HyHKIIMOHATHLHON TPAMOTHOCTH, PEICBAHTHOW T'€OMETPHUH: YMEHHE
pacrno3HaBaTh NPOSBIICHUS TEOMETPUICCKUX TTOHITHI, 00EKTOB M 3aKOHOMEPHOCTEH
B PCAJIbHBIX XU3HCHHBIX CUTYAIlUSAX M MPU M3YUYCHUH JAPYTHX yU4EOHBIX IIPEIMETOB,
MIPOSIBJIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (OpMyNIHpOBaTH UX Ha S3BIKE
T€OMETPUM U CO3/1aBaTh TEOMETPUYECKHUE MOJICTH, TPUMEHSTh OCBOCHHBIN
TCOMETPUYECKUN ammapaTr [JIs pelieHUusT NPAKTUKO-OPUEHTUPOBAHHBIX 3aj1ad,
UHTEPIPETUPOBATH U OIICHUBATH MOJITyYCHHBIC PE3YIbTATHI.

OTIMYUTENNbHON  OCOOEGHHOCTBIO TPOTPaAaMMBI  SIBIISIETCS  BKIIIOUEHHE B KypC

CTEpPEOMETPHUH B HaYaJIe €ro N3y4eHUs 33]1a4, pelIaeMbIX Ha YPOBHE MHTYUTUBHOTO ITO3HAHMS,
U onpeaenéHHBIM 00pa30M OpraHU30BaHHAS pad0Ta HAJl HUMH, YTO CITIOCOOCTBYIOT PA3BUTHIO



JIOTUYECKOI'0 U NPOCTPAHCTBEHHOI'O MBILIUIEHUS, CTUMYJIUPYET NPOTEKAHUE UHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K NAIBHEUIIEMY U3YUEHHUIO IIPEIMETA.

[Ipennourenue OTHAETCS HAISIAHO-KOHCTPYKTMBHOMY METOJY OOYYEHHMs, TO €CTb
TEOPETHUYECKUE 3HAHUSA MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH INPEAMETHO-IIPAKTHYECKOU
NEeATENIbHOCTH. Pa3BuTHE MPOCTPAHCTBEHHBIX MNPEACTABICHUN Yy Yy4YallUXCs B Kypce
CTEpEOMETPHUH MPOBOIUTCS 3a CUET PEIICHU 33714 Ha CO3/IaHKEe MMPOCTPAHCTBEHHBIX 00pa30B
M 3aJ1a4 Ha OIepUpOBaHUE MIPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue oopasza NpoBOJUTCS €
ONOpOM Ha HarJAJHOCTh, a OIEpPUPOBAHHE O00pa3oM — B YCIOBUSAX OTBJICYEHMS OT
HarJIIJHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 HCXOJIHOIO COACPKAHUS.

OcHoBHBIE coaepkarenpHble JIMHUA Kypca «l'eomerpum» B 10-11 knaccax:
«MHuororpasHuKn», «IIpsiMbIe 1 TIIIOCKOCTH B POCTPAHCTBEY, « Tena Bpamenus», « BeKTopbl
Y KOOpAMHATHI B MpocTpaHcTBey. DOpMUpPOBAaHKE JIOTUYECKUX YMEHUHN PaCIpEiesieTCs He
TOJIBKO TI0 COJIEP>KaTEeIbHBIM JIMHUSAM, HO U 110 Toj1aM 00y4eHHUsl Ha YPOBHE CPETHET0 OOIIEro
oOpa3oBaHus.

Conepxxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHHS
pabouell mporpaMMbl, paclpeAesI€HHbIM MO rojaM OOy4YeHHSs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIaJICHUE T€OMETPUUYECKUMU MOHATUSAMU U HAaBBIKAMHU OCYLIECTBISLIOCH
MOCJIE0BATEIBHO U MOCTYNATENbHO, C COOJIIOJEHUEM MPUHIUIIA IIPEEMCTBEHHOCTH, YTOOBI
HOBbIE€ 3HAHUS BKIIOYAIWCh B OOIIYIH0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUN
oOy4JaronIuxcsi, pacupss 1 yriyosss e€, 00pas3ys MpOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenue reometpun oTBOoAUTCS 2 4aca B Hegento B 10 kimacce u 1 yac B Hezenmo B
11 knacce, Bcero 3a Ba roja ooy4yenus - 102 y4eOHbIX Haca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, IMPOCTPAHCTBO.
[lonsiTie 00 aKCMOMAaTUYECKOM MOCTPOCHUU CTEPEOMETPHH: AKCHUOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX.

B3anmHoe pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaJlICIIbHbIC
U CKpeumBaromuecs mnpsiMble. llapamienbHOCTh MPSAMBIX U IJIOCKOCTEW B MPOCTPAHCTBE:
MapajuielibHbIE MPSAMBIE B MPOCTPAHCTBE; MApPaJUIEIbHOCTh TPEX MPSMBIX; MAPaJIIEIIbHOCTh
IPSMOWA M IUIOCKOCTH. YTJIBI C COHAIPABJICHHBIMUA CTOPOHAMH; YTOJ MEXKIY NPSAMBIMH B
npoctpancTBe. [lapamiennbHOCTh IUIOCKOCTEW: MapajuledbHbIE IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IUIockocTed. IlpocTeiime npocTpaHCTBEHHbIE (QUIYpbl HAa IUIOCKOCTH:
TeTpadp, Ky0, napajuieenume; NoCTpPOCHUE CEYEHUH.

IleprieHIUKYJISIPHOCTh  HPSAMOW M IUIOCKOCTH: IIEPIICHAMKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, MPSMBIE NApaUICIbHBIE W NEPHNEHAUKYJSPHBIE K INIOCKOCTH, IPU3HAK
MIEPIICHIUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NPsIMOW NEPHEHIUKYISAPHON
IJIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY IIPSAMOM U INIOCKOCTBIO; ABYTPAHHBIA yrod,
JIMHEWHBINA YIroJI ABYIPAHHOTO yria. [IeprneHuKysap U HaKJIOHHBIE: PACCTOSTHUE OT TOYKH 110
MJIOCKOCTH, PACCTOSIHME OT MIPSIMOM 10 TUIOCKOCTH, TPOEKIHUS (UTYphl HA TUIOCKOCTb.
[leprieHIUKYISIPHOCTh IUIOCKOCTEN: NPU3HAK MEPHNEHIMKYJIAPHOCTH JBYX IUIOCKOCTEM.
Teopema o TpEx NeprneHauKYIIsIpax.

MHoOrorpaHHuKH

IloHsiTHE MHOTOrpaHHHKAa, OCHOBHBIE 3JEMEHTHl MHOIOIPAHHHMKA, BBINYKIBIE MU
HEBBINYKJIBIE MHOTOTPAHHMKH; Pa3BEPTKA MHOrorpaHHuka. [Ipu3sma: N-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS MPU3MBI; PSMasi U HAKJIOHHAS IPU3Mbl; OOKOBAs M MOJHAS TOBEPXHOCTh
npusMsbl. [lapannenenunen, mpsMoyroiapHbINA apajieIenunes u ero cocraa. [lupamuga: n-
yrojbHash MUpaMujia, TPaHW M OCHOBaHWE NUpaMUbl; OOKOBas W TOJIHAS TOBEPXHOCTh
NUpaMHIbl; TpPaBUJIbHAS U yCEUE€HHAs NUpaMuIa. OJIEMEHThl MPU3Mbl M TMHUPAMUJIBL.
[IpaBuiIbHBIE MHOTOTPAHHUKU: TTOHATHE MPABUIBHOIO MHOTOTPaHHUKA; MPAaBUJIbHASA IPU3Ma
Y MpaBWJIbHAS TUpaMUa; IpaBUiIbHAs TPEYTrobHAs MUPaMUJIa U TPaBUIIBHBIN TETPAdIP; KYO.
[IpeacraBienrie 0 NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa3p, JoJAeKa’dap U ukoca’ip. Ceuenus
MPU3MbI U TUPAMUJIBI.

CummMeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIIBHO TOYKH, MPSAMOU, TIIOCKOCTH.
DJIEMEHTBhl CHMMETPHUH B IUPAMUIAX, MAPATUIEIECTIUIIEIAX, IPABUIbHBIX MHOTOIPaHHUKAX.

Bbluucienue 5»1€MEHTOB MHOTOIPAHHMKOB: pEOpa, auaroHanu, yriel. I[liomanb
OOKOBOI TOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPSAMOM NPU3MBI, IUIOHIAlb OCHOBAaHUH,
TeopemMa 0 OOKOBOW TOBEPXHOCTH MPSAMOU Tpu3Mbl. [Lmomans OOKOBOW MOBEPXHOCTH U
NOBEPXHOCTH NPABUIILHOM MTUPAMHU/JIBI, TEOPEMA O IUTOIIAAN yceu€HHOM nupamusl. [ToHsTue
00 00BEMe. O0BEM MUPaMUbI, TPU3MBI.



[lono6usle Tena B npoctpaHcTBe. COOTHOIICHHS] MEXAY IUIOIIAIIMU MOBEPXHOCTEMH,
00BbEMaMu MTOAOOHBIX TEN.

11 KJIACC

TeJsia BpalmeHus

Hunuaapudeckas MOBEPXHOCTh, 00pa3yrolIne HUIHHIPHUECKON TOBEPXHOCTH, OCh
HWIMHIPpUYECKOH moBepxHOoCcTH. Lunuuap: ocHoBaHuUs 1 OOKOBasi IOBEPXHOCTD,
oOpa3ymolas 1 0Cb; IJIOMAAb OOKOBOW U TOJHON MOBEPXHOCTH.

Konudeckas moBepXHOCTh, 00pa3yrolre KOHMYECKOW MOBEPXHOCTH, OCh U BEPIIIMHA
KOHMYECKO# oBepXHOCTH. KoHyC: ocHOBaHME U BepIIrHA, 00pa3yromias U 0Ch; MIOMAIb
OOKOBOI1 U MOJIHOH MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIOIIUe 1 BRICOTA; OCHOBAHUS U
OO0KOBasi NOBEPXHOCTb.

Cdepa u map: ueHTp, paanyc, IuameTp; IUIOIIaIb» TOBEPXHOCTH cepbl. B3aumHoe
pacnoJiokeHue cepbl U INIOCKOCTH; KacaTellbHasl INIOCKOCTh K cepe; miomaab chepsl.

N300paxkeHne Te BpallleHus Ha TI0CKOCTH. Pa3BépTka mumuHapa 1 KOHyca.

KomMOwnHaruu e BpameHuss © MHOTOTPAaHHHKOB. MHOTOTpaHHUK, OITUCAHHBIA OKOJIO
cdepsl; cepa, BMCaHHAsT B MHOTOTPAHHUK, WK TEJIO BpaICHUS.

[Tonsatue 06 06béMe. OcHOBHBIE CBOMCTBA 00BEMOB Tesl. Teopema 06 00bEMe
IPSIMOYTOJIBHOTO NIapajuiesienunea u cieacTsus u3 He€. O0bEM nuIMHIpa, KoHyca. O0bEM
mapa ¥ 1iomab chepsl.

[TogoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUSI MEXKAY MIIOMAIIMU TOBEPXHOCTEMH,
00BEMaMHU ITOJOOHBIX TE.

Ceuenns nuiuHApa (MapajieIbHO U MEPICHINKYISIPHO OCH), CEYSHHs KOHyCca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILUHY), CEUEHUs 1apa.

BexTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE

BexTop Ha miiockoctu U B nipoctpancTBe. ClioKeHUE U BBIYUTAHHUE BEKTOPOB.
YMHOKEHHUE BEKTOpa Ha uncio. PaznoxkeHue BeKTopa 1o TpEM HEKOMITJIaHAPHBIM BEKTOPaM.
[TpaBwino mapannenenunena. Pemenue 3aaa4, CBI3aHHBIX C MPUMEHEHUEM MPABUII IEHCTBUH
¢ BekTopamu. [IpsMoyronpHast cucTeMa KOOpAuHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpA.
[Ipocreiimme 3agaun B KOOpAUHATaX. YTOI MEXay BekTopaMu. CKalsipHOE TIPOU3BEICHUE
BEKTOPOB. BhI4rciieHrne yrioB Mex Iy IPSMBIMH U TNIOCKOCTAMU. KOOpIMHATHO-BEKTOPHBIHA
METO/I TIPY PEIICHUU TEOMETPUUECKUX 3a]1aY.

INIJTAHUPYEMBIE PE3YJIBTATDI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS MpOTrpaMMbl yueOHOro mpenmera «MartemaTukay
XapaKTEPU3YIOTCS:

I'paxxpanckoe BocMTaHKe:

c(hOPMUPOBAHHOCTHIO TPAXJAHCKOM TO3UIMK OOYyYarolerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHUUCKOTO OOIIECTBa, MPEICTABICHUEM O MaTeMaTUYECKUX



OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, TPOIETYpP TPakIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TP.), YMEHHEM B3aUMOJCHCTBOBATH C COIUATHHBIMH
WHCTUTYTaMH B COOTBETCTBUHU C UX (PYHKIUSIMU U HA3HAYCHUEM.

I[laTpuoTHyeckoe BocIUTAHME:

c(OPMHUPOBAHHOCTHIO POCCHUMCKON TPaKTAaHCKOW HJICHTUYHOCTH, YBAXEHUS K
MPONIJIOMY ¥ HACTOSAIMIEMY POCCHMCKON MaTeMaTHK{, IICHHOCTHBIM OTHOIICHHEM K
JOCTH)KEHUSIM POCCUMCKUX MATEMaTUKOB W POCCHUHCKOM MaTeMaTH4YeCKOM IIKOJbI, K
UCIIOJIb30BAHUIO ATUX JIOCTHXKEHHUM B IPYTUX HayKaX, TEXHOJOTUSX, chepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; ChHOPMHPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, OTHYECKOTO IIOBEJICHUS, CBS3aHHOTO C MPAKTHUYESCKUM
MIPUMEHEHUEM JIOCTIKEHUIM HayKU U JIEATEIbHOCTHIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa
B [IOCTPOCHHE YCTOMUYUBOTO OYyIyIIETo.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYCCKUM OTHOIICHHEM K MHpPY, BKIIOYas OCTETHKY MaTEMaTHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PELICHUM, pacCyXJACHUN; BOCIPUUMUYHUBOCTBIO K
MaTeMaTUYECKUM acTeKTaM Pa3INvHbIX BUJOB UCKYCCTBA.

dDusuyecKoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMCHHSI TPUMEHSIThH MaTEMaTUYECKUE 3HAHUS B HMHTEpecax
310pOBOTO M 0e30mMacHOro o0pasa >KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe nMuTaHue, COATaHCUPOBAHHBIN PEXXUM 3aHATUN U OTAbIXA, PETYIsIpHas pu3nyecKast
aKTUBHOCTH);  (DU3UYECKOTO  COBEPINECHCTBOBAHUS, TpPH  3AHATUSIX  CIHOPTHUBHO-
03JI0POBUTEJILHON NEATEIBHOCTHIO.

Tpynosoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTHU TPYIO0JIIOOUS; HHTEPECOM K Pa3InuHbIM
cdhepam npodecCuoHATbHON IeITeIbHOCTH, CBSI3aHHBIM C MATEMATHKOM 1 €€ IPUIIOKCHHUSIMH,
YMEHHEM COBEpIaTh OCO3HAHHBIM BBIOOp Oynymel mnpodeccud U peaJn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTEeMaTHYCCKOMY
00pa3oBaHUIO M CaMOOOPA30BAHUIO HA MPOTHXKEHUHU BCEH KU3HU; TOTOBHOCTBIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1ad MaTEMaTHISCKON HAIIPaBICHHOCTH.

JKOJIOrnYecKoe BOCIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJIOTMUECKOW KYJIbTYpbl, TOHUMAaHUEM BIUSHUS COIUAIBHO-
SKOHOMMYECKHX TPOILIECCOB Ha COCTOSIHUE MPUPOJHON U COIMATBLHOM CPE/ibl, OCO3HAHUEM
I00aJbHOTO  XapakTepa dKOJOTMYECKUX TMpoOJieM; OpHUEHTAallMeld Ha MPUMEHEHHUE
MaTeMaTUYECKHUX 3HAHUH ISl PEIICHUS 3a]1a4 B 00JIACTH OKPYKAIOIIEH Cpebl, IIaHUPOBAHUS
MOCTYTIKOB M OIEHKH MX BO3MOHBIX MOCJIEICTBUM VISl OKPYKAIOMIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMHUPOBAHHOCTHIO MHMPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHS HAyKM M OOIIECTBEHHOM MPAKTUKH, MOHMMAHMEM MAaTeMaTHYEeCKOW HayKdh Kak
chepsl YEJIOBEUYECKOW NEATeTLHOCTH, JTAlloOB €€ Pa3BUTHS W 3HAYUMOCTH JIJISI PA3BUTHS
[MMBWIN3AINH; OBJAJCHUEM S3BIKOM MATEMATHKA W MaTeMaTHYEeCKOW KyJIbTYpOH Kak



CpEaACTBOM ITO3HAHUA MHUPA; TOTOBHOCTBIO OCYHICCTBJIATH ITPOCKTHYIO N UCCJICTOBATCIILCKYIO
ACATCIIBHOCTh MHAWBUAYAJIBHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble  pe3yJbTaTbl  OCBOGHMSI  MPOTpaMMbl  y4eOHOro  MpeaMeTa
«MaremaTuka» XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATLHBIMU HO3HAGAMETbHBIMU
0elcmeusmMy, YHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCATbHbIMU
Dpe2yAMUGHbIMU OetCMBUAMU.

1) Vuueepcanvuvie noznasamenvHvle Oeticmeus, obecneuusaom @opmuposarue
0a306blX KOSHUMUBHBIX NPOYeccos ooyuarwuxcsa (0ceoeHue Memooo8 NO3HAHUSL
OKpYJHCalowe2o Mupa,; NpUMEeHeHue J02UYEeCKUX, UCCIe008aAmeNbCKUX onepayuli, yMeHut
pabomams ¢ ungpopmayueii).

ba3oBble jjornyeckue 1efcTBUA:

e BBIABJIITH U XapaKTEPU30BaTh CYIIECTBEHHbIC TPU3HAKN MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHH, OTHOIICHUNH MEXIY MOHATUSAMU; (HOPMYIUPOBATH ONPEACIICHUS TTOHSITUH;
yCTaHABIWBATh CYIICCTBCHHBIM TPHW3HAK KiIacCH(HWKAIMKA, OCHOBAaHUS IS
000011IeHHS U CPAaBHEHHSI, KDUTEPUHU ITPOBOJMMOIO aHAIN3A;

e BOCIIPUHUMATH, (POPMYITUPOBATH U MPEOOPA3OBHIBATEH CYKJICHUS: YTBEPAUTEIbHbBIE U
OTpUlIaTeTIbHbIC, €IUHUYHBIC, YACTHBIC U O0IIME; YCIOBHBIE;

e BBIABISITh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHBOPCUYUS B
dakTax, MaHHBIX, HAONIOACHHUSAX W YTBEPKICHUAX; TMpejiaraTb KPUTEPUH IS
BBISIBIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEUNI;

e JIe7IaTh BBIBOJBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U UHYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3AKIIOUYCHUN 10 aHAJIOTUH;

e TMPOBOJWUTH CAMOCTOATEIHLHO JOKA3aTeIhCTBA MATEMATHYECCKUX YTBEPKIACHUI
(TpsiMBIE W OT MPOTHBHOTO), BHICTPAUBATh apTyMEHTAIUIO, IPUBOIUTEL MTPUMEPHI U
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXK/ICHUS U BHIBOJIBI;

e BBIOMpaTh croco0 pemieHus y4eOHOW 3a7auM (CpaBHUBATh HECKOJBKO BApHUAHTOB
perieHus1, BRIOMpaTh HanboIee MOAXOSIINN C y4ETOM CAMOCTOSITEIIbHO BBIJICTICHHBIX
KPUTEPUEB).

Ba3oBble uccienoBareabcKkue 1eHCTBUA:

e HCMOJBb30BaTh BOMPOCHI KAk HCCJIENOBATENbCKUM WHCTPYMEHT  ITO3HAHWS,
dbopMmynupoBaTh  BONPOCH,,  (DUKCHUPYIOIIHME  MPOTUBOpPEYHE,  MPOOJIEMYy,
yCTaHABJIMBATh UICKOMOE U JaHHOE, (POPMHPOBATH THIIOTE3Y, ApTyMEHTHUPOBATH CBOIO
MO3UIMI0, MHEHHUE;

e TMPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA SKCIEPUMEHT, HCCIEIOBAaHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHMS, Mpolecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEXIY 00bEKTaMu, SIBJICHUSIMH, TIPOIIECCAMU;

e CaAMOCTOSITEIBHO (POPMYJNHMPOBATH OOOOUIEHUST U BBIBOJABI IO pe3yibTaTam
OpOBENEHHOTO  HAOMIONIEHUs,  MCCIEJOBaHUS,  OIEHUBATH  JIOCTOBEPHOCTH
MOJTYYSHHBIX PE3yJIbTaTOB, BEIBOJOB M 000O0ICHUIA;



IMPOTrHO3UPOBATH BO3MOZKHOC pPa3BUTHC nmponecca, a TAKXKC BbIABUI'aThb
MMPCAITOJIOKCHHUA O €TI0 PAa3BUTHU B HOBBIX YCJIOBUAX.

Pabora ¢ unpopmaumeii:

2)

BBISBIISATH 1e(UIUTHI HH(OPMAIINH, JaHHBIX, HEOOXOAUMBIX JJIsl OTBETA Ha BOIIPOC U
IUIS PEIICHUs 3aa4H;
BbIOMpaTh HMHPOPMAIMI0 U3 HCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIM3HPOBATH,
CHCTEMaTH3UPOBATh M MHTEPIPETUPOBATh HHPOPMALIUIO PA3IHMYHBIX BUIOB U (HopM
HpeACTaBIICHHUS;
CTPYKTYpUpOBaTh HMH(POPMALIMIO, TPEACTaBIATH €€ B pasiM4HbIX (opMmax,
WUTIOCTPUPOBATH TpapUIECKH;
OLICHMBATh HAAEKHOCTh WH(POPMAIMU IO CAMOCTOSTENHFHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHblE oeticmausl, obecneuusaiom

choOpMUPOBAHHOCIb COYUATILHBIX HABLIKOG 00)YUAOUUXCSL.
Oo0menue:

BOCIIPUHUMATH U POPMYITUPOBATH CYKJICHHUSI B COOTBETCTBUU C YCIOBUSIMU U LIEJISIMU
oOIlIeHusT; SICHO, TOYHO, TPaAaMOTHO BBIpaXaTh CBOIO TOYKY 3PEHHUS B YCTHBIX H
NUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOJAy pEUIEHUus 3aJaud,
KOMMEHTHUPOBATH MOJYYCHHBIN pe3ybTarT;

B XOJ€ OOCYXIeHHus 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI,
po0JIeMbl, pelraeMon 3a/1a4uu, BBICKa3bIBaTh WUJIEU, HAIICJICHHbBIE HA TIOUCK PEIICHUS;
CONOCTABJISAITh CBOU CYXIEHUS C CYXICHUSIMU JPYIMX YYaCTHUKOB JIHAJIOra,
oOHapyXuWBaTh pa3Myue ¢ CXOJCTBO TO3WIMKA; B KOPPEKTHOW (opme
(opMyIMpPOBATH PA3HOIIIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3ydbTaThl PEIICHUS 3a/add, OSKCIEPUMEHTa, HWCCIEI0BAHMS,
POEKTa; CaMOCTOSITEIbHO BbIOMpaTh (GoOpMaT BBICTYIJICHUS C Y4E€TOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEH ayIUTOPUH.

CoTpyaHuvecTBo:

MOHUMATh U UCIOJIB30BaTh MIPEUMYIIIECTBA KOMAHHON Y UHIAUBUIYAIBHON pabOThI
Ipu pelieHud Y4YeOHBIX 3ajlay; MNPUHUMATH II€Jb COBMECTHON JEATEIbHOCTH,
MJIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM pabOThI, paclpencisaTh BUILI padoT,
JIOTOBApUBATLCA, OOCYXKZaTh MPOIIECC W pe3ydabTaT paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYIINOBBIX (¢opmax padboThl (0O0CYXaAeHUs, OOMEH MHEHHH,
«MO3TOBBIE MITYPMBD» U MHBIE); BHITOIHITH CBOIO YaCTh PA0OTHI U KOOPJAUHUPOBATH
CBOU JICUCTBUS C IPYTUMU YWICHAMU KOMaH/]Ibl; OIIEHUBATh Ka4€CTBO CBOETO BKJIA/Ia B
o0muii  TPOAYKT TO  KpUTEpUsM,  CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aNMOJIEUCTBHUSL.

3) Vuusepcanvuvie pecynamuenvie Oeiicmeus, obecneuusaiom Gopmuposanue
CMbICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:



e COCTaBIIAATH IJIaH, AJITOPUTM PEIICHUS 33a/1a4H, BEIOMPATH CIIOCO0 pEeIeHus ¢ y4ETOM
MMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATH U
KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OpMAIIUK.

CaMOKOHTPOJIb:

e BJIAJICTh HAaBBIKAMHU TIO3HABATEILHON pPEQIIEKCHU KaK OCO3HAHUS COBEPIIACMBIX
JEUCTBUN W MBICIUTENBHBIX IPOIECCOB, WX PE3YyIbTaTOB; BIAJETh CIIOCOOAMHU
CaMOINPOBEPKH, CAMOKOHTPOJISI MpoOLiecca U pe3yibTaTa PEIICHUs] MaTeMAaTHYECKOU
3a/lauu;

e TPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh MPU PEIICHUH 3a/1a4l, BHOCUTh
KOPPEKTUBHI B ICSTEILHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, IAHHBIX, HAWJIEHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICGHMBATh COOTBETCTBUE pe3yjibTaTa LEIU U YCIOBUAM, OOBSCHATh MPUYUHBI
JOCTIKEHUST WM HEJAOCTWKEHHUS Pe3yJIbTaTOB JIEITEIIbHOCTH, HAXOJUTh OIIUOKY,
JlaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

10 KUIACC

OnepupoBarh NOHATUSIMU: TOUKA, IPsIMAasi, IIIOCKOCTb.

[IpuMeHsITh aKCHOMBI CTEPEOMETPUM M CIEACTBUS M3 HHUX TMPU  PEHICHUU
reOMEeTPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATUSMHU: MAPAJUICTBHOCTh U MEPHEHAUKYISPHOCTh MPAMBIX U
IIJIOCKOCTEHN.

KnaccudummpoBaTs B3aMMHOE paciofio>KeHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTRE.

OmnepupoBaTh TOHATUSMHU: JBYTPAHHBIA YTOJd, TpaHU ABYTPAHHOTO yria, pedpo
ABYTPAHHOTO YIJIa; TMHEWHBIN YroJl IBYTPAHHOTO YTJIa; TpaaycHas Mepa ABYTPAHHOTO yIia.

OnepupoBath MOHSATUSMU: MHOTOTPAHHHK, BBITYKJIBIA ¥ HEBBITYKIIBI MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAHHHKA, TIPABMIIBHBIA MHOTOTPAHHHUK.

Pacro3naBaTh OCHOBHBIEC BUIbI MHOTOTPAHHUKOB (MUpaMHUIa; TPU3Ma, MPSIMOYTOIbHBIN
napajuiesienueI, Kyo).

KnaccudummpoBarh MHOTOTpaHHHWKHW, BBIOWpasi OCHOBAaHWS [JIsi  KJacCHU(pUKAIUH
(BBIMMYKJIBIE W HEBBITYKJIbIE MHOTOTPAHHUKH; TPABUIbHBIE MHOTOTPAHHUKH, NPSIMBIC H
HAKJIOHHBIE TIPU3MBI, TapaljieNIeUuIeabl ).

OmnepupoBath MOHATHIMH: CEKYIIas TNIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIUITBI TTOCTPOSHUS CEUECHUH, HCIIONIB3YsI METOI CIIEIOB.

CtpouTh ceueHuss MHOTOTPAHHUKOB METOJIOM CJIE€/IOB, BBHITIOJIHATH (BHIHOCHBIE) MIJIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJI CBEPXY, COOKY, CHH3Y.

Pemarp 3amaum Ha HaAXO0XICHHE TEOMETPUYECKHMX BEIUYMH IO 00pas3aMm WiH
QITOPUTMaM, TPUMEHSS M3BECTHBIC AHATUTHUYECKHE METOIbl MPHU PEIICHWU CTaHAAPTHBIX
MaTeMaTHYECKUX 3a7ad Ha BBIYMCIICHUE PACCTOSHUN MEXIy ABYMS TOYKaMH, OT TOYKH JIO
NPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS TPSIMBIMHU.



Pemarp 3amaum Ha HaXOXACHHE TE€OMETPUUECKHUX BEIUYMH MO o0OpaslaM Wid
aNrOpuTMaM, MPUMEHSAS M3BECTHBIC AHAUIMTUYECKHUE METOJbl MPU PELICHUH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a7a4 Ha BBIYMCIICHHUE YIJIOB MEXY CKPEILIMBAKOIMMUCS IIPSIMBIMU, MEXKTY
IIPSIMOU U IIJIOCKOCTBIO, MEXY IIJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boraucisats 00bEMBI U TUIOIIAIM TIOBEPXHOCTEH MHOTOTPAHHUKOB (TIpH3Ma, MUPaMHUIA)
C mpuMeHeHueM (OPMYJ; BBIYUCISITH COOTHOIICHHUS] MEXIY IUIOMAASIMU TTOBEPXHOCTEH,
00bEMaMU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUSIMHA: CUMMETpPUS B NPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U MIIOCKOCTh CUMMETPUU (QUTYPHI.

N3Bnekars, peoOpa3oBLIBATh u VMHTEPIIPETUPOBATH uH)OpMAITHIO 0
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYypaX, MPEICTABICHHYIO HA YEePTeKaX U PUCYHKaX.

[Ipumensaty reomerpudeckue (GakThl IS PEIICHHs CTEPEOMETPUUYECKHX 3ajad,
MPEAIOJIararoMX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUS IPUMEHEHHUS 3a1aHbl B IBHOU
dhopme.

[IpuMeHITh TPOCTENIINE TPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CUCTEMBI [IPH PELICHUU CTEPEOMETPUUYECKHX 3a1a4.

[IpuBOIUTE TIpUMEpPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE U KU3HH,
pacrno3HaBaTh NPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IprMeHSTh TTOTyYeHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEAIbHBIE CUTYallMU U
MPUMEHATh HM3YYEHHBIC TIOHATHUS B MPOLECCE IIOMCKA PEIIEHHUS MAaTEeMaTU4YECKH
chOpMyTUPOBAHHON MPOOJIEMBI, MOJICTUPOBATh PEATbHBIE CUTYaIlMN Ha SI3bIKE T€OMETPHH,
HCCIIE0BATh IOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM IT'€OMETPUUYECKUX ITIOHATUH U TEOPEM,
anmaparta anreOphl; pemaTh MPAKTHYECKUE 3a]adyd, CBSI3aHHBIE C HAXOXKICHHUEM
F€OMETPUYECKUX BEIUYNH.

11 KUIACC

OnepupoBarh NOHATUAMHU: LIWIMHIPUYECKAs: TOBEPXHOCTh, 00pa3yroume
HUAJIMHAPUYECKON TOBEPXHOCTH; UIMH/IP; KOHUYECKAs TOBEPXHOCTh, 00pa3yloline
KOHUYECKOW MOBEPXHOCTHU, KOHYC; cepruecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IMIMHIIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI OJYYEHUS TeJl BpallleHUSI.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OrneprpoBaTh NOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA;
IAPOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJIOSI, BBICOTA IIAPOBOTO CJIOS; LIIAPOBOU CEKTOP.

Beruucnars 00bEMBI U TIIONIAAN TOBEPXHOCTEH TEJ BpaIllCeHHs, TEOMETPUUECKUX TEJ C
npuMeHeHueM Gopmy.

OnepupoBath MOHATUSIMHA: MHOTOTPAHHUK, BIIMCAHHBIN B C(hepy M OMMCAHHBIN OKOJIO
chepsr; cdepa, BMCaHHAs] B MHOTOTPAHHUK HIIH TEJIO BPAIICHUSI.

BBI4ucisTh COOTHOMICHUS MEXKTY TUTONIAISIMHU TIOBEPXHOCTEH U 00bEMaMH TOT00HBIX
Tell.

N300paxats u3yyaeMblie (UTyphl OT PYKH U C IPUMEHEHUEM MIPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.



BoInonHATh (BPIHOCHBIE) TUNIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP:
BU/] CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, UHTEPIIPETUPOBATH U IPEOOPA30BHIBATE HHPOPMALIIO O
IPOCTPAaHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEICTABICHHYIO HA UEPTEKaxX U PUCYHKAX.

OnepupoBarth NMOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE NEUCTBUSA CIIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U YMHOKECHHUS
BEKTOpA Ha YHCI0, OOBSICHATH, KAKUMHU CBOMCTBAMH OHU 00JIaalo0T.

[IprMeHATH MpaBUIIO NapajuIeNICIUIEAA.

OnepupoBaTh MOHATUAMHU: I€KAPTOBBI KOOPJAUHATHI B POCTPAHCTBE, BEKTOP, MOAYJIIb
BEKTOPA, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXKY BEKTOPaMU, CKAJIIPHOE
IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI.

HaxoauTe cyMMy BEKTOPOB U IIPOU3BEIECHHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOPaMU, CKAIIPHOE NIPOU3BEACHUE, PACKIIAbIBATH BEKTOP 110 IBYM HEKOJUIMHEAPHBIM
BEKTOpPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPJANHAT.

[IpuMeHsATh reoMeTpruyecKre (PaKThl ISl PEIICHUs CTEPEOMETPUUYECKUX 3a]1aY,
IIPEANONIATAIOIINX HECKOJIBKO IIaroB PEIICHUS, ECIU YCIOBHS IPUMEHEHHMS 33/1aHbI B SBHON
dhopme.

Pewars npocreiiime reoMeTpuYeCcKue 3a1a4d Ha IPUMEHEHNE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrars 3aaum Ha JOKA3aTENBCTBO MATEMATUYECKUX OTHOLIEHUN U HAXO0XKICHUE
r€OMETPUYECKUX BEJIMYMH 110 00pa3liaM UM alropuTMam, MPUMEHsISI H3BECTHBIE METO IbI
IIPY PELIEHUU CTaHIAPTHBIX MATEMAaTHYECKUX 3a]1a4.

[IprMeHATH IpoCcTENIINE TPOTPAMMHBIE CPEJICTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPY PELICHUN CTEPEOMETPUYECKUX 3a1ay.

IIpuBOINUTHE MpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEN B PUPOAE U )KU3HH,
pacro3HaBaTh NPOSBICHUE 3aKOHOB T'€OMETPUM B UCKYCCTBE.

[IprMeHATh MOTyYEHHBIE 3HAHUS HA PAKTUKE: aHAJIM3UPOBATh PEAIbHBIE CUTYAIIUU U
IIPUMEHSTh U3YYEHHBIE MTOHATHS B ITPOLECCE MTONCKA PEIIEHUS MAaTEMAaTUYECKH
c(hopMyIUPOBAHHON MTPOOIIEMBI, MOACIUPOBATH PEAJIbHBIE CUTYAlIUH Ha S3BIKE T€OMETPUH,
HCCIIEI0BATh MIOCTPOEHHBIE MOJENH C UCIIOJIB30BAHUEM T€OMETPUUECKUX MTOHATUA U TEOPEM,
anmnapara anreOpbl; pemaTh IPaKTUYECKUe 3aJa4l, CBI3aHHbBIE C HAXO0KICHUEM
r€OMETPUYECKUX BEJIMYHH.

JUist mpoBeAeHUsl €AMHOr0 rOCyJapCTBEHHOT 0 AK3aMeHa 1o MareMartuke (nanee EI'D mo
MaTeMaTHKE) UCIIOJIb3YeTCs MepedeHb (KOAU(PUKATOP) MPOBEPIEMbIX TPeOOBaHUIT K
pe3ysibTaTaM OCBOEHHUSI OCHOBHOE 0011€00pa30BaTEIbHON IPOrPAMMBI CPETHETO OOILErO
o0pa30BaHMsI U AIIEMEHTOB COJEPKAHUS.



MPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIbTATAM OCBOEHHUS OCHOBHOM
OBPA3OBATEJBHOM MTPOT'PAMMBI

10 KJTACC
Kon .
IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTAThl 0CBOCHHUS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeHero 001ero 00pa3oBaHust
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IpsAMasi, INIOCKOCTb
25 [IpuMeHsATP aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HHUX IMPH PEIICHUH
' reoMEeTpUYECKUX 3a/1au
- OnepupoBaTh MOHATUSMH: MAPAJUICIBHOCTD U TMEPIEHAUKYISAPHOCTh TMPSIMBIX U
' IIJIOCKOCTEMN
24 KnaccupunupoBars B3aMMHOE DPACHOJOXKEHME TMPSAMBIX M IUIOCKOCTEH B
' NIPOCTPAHCTBE
OnepupoBaTh NMOHSATHSIMH: JABYTPAHHBIA Yroj, TPaHW JBYTPAHHOTO yriia, pedpo
7.5 JIBYTPaHHOTO yIJla, JHMHEWHBIM Yroa JBYIpaHHOIO Yrila, TIpagycHas Mepa
JIBYTPaHHOTO yTJia
5 OnepupoBaTh  TMOHSATHSAMH: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKIIBINA
' MHOT'OI'PaHHMK, 3JIEMEHTHI MHOTOTPaHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
2 Pacnio3HaBaTh  OCHOBHBIE  BUJABl MHOIOIPAaHHUKOB  (MUpaMuaa, IpHU3Ma,
' MPSIMOYTOJIBHBIN Mapaienenumnen, Kyo)
KnaccudunumpoBaTb MHOTOIpaHHHMKH, BBIOMpas OCHOBAaHUS Ul KiacCHU(UKAIIUH
7.8 (BBITIYKJIBIE ¥ HEBBITYKITBIE MHOTOTPaHHUKH, TIPABUIIbHBIE MHOTOTPaHHHUKH, TIPSIMBIE
Y HaKJIOHHBIE TIPU3MBI, apaljiesenuIe/Ibl)
7.9 OnepupoBaTh MOHATUSAMH: CEKYILas TNIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB
- 10 OOBACHATH MPUHLUIIBI TOCTPOCHUS CEYEHUH MHOTOTPAHHUKOB, MCIIOJIB3YsI METOJ
' CJIEZIOB
CrpouTh cedeHHsT MHOTOIPAaHHHKOB METOJIOM CJIEJOB, BBINOJHATH (BBIHOCHBIE)
7.11 IUIOCKUE YEPTEXH M3 PHCYHKOB NPOCTHIX O0BEMHBIX (DUTYp: BHI CBEpXY, COOKY,
CHU3Y
Pemate 3amaunm Ha HaXOXXIEHHWE TIE€OMETPHUYECKUX BEJIMYMH IO oOpaszuam Win
7.12 QITOPUTMaM, TPUMEHSAS W3BECTHBIC AHATUTHUYECKHE METOJbl MpPU PELICHUU

CTaHJAPTHBIX MaTEMAaTUYCCKHUX 3aa4 Ha BBIYHCIICHHC paCCTOHHI/Iﬁ MCXKOY ABYMs




7.13

7.14

TOYKaMH, OT TOYKH O HpHMOﬁ, OT TOYKHM OO0 IINIOCKOCTH, MCKIY

CKPCIIUBAIOIIHUMUCS IMPAMBIMU

Pemate 3ala4d Ha HaXO0XACHHUC TCOMCTPHUYCCKUX BCIIMYUH I10 06pa3uaM U
ajlropurMaM, IMIpHUMEHAA HM3BECTHBIC AHAIIMTHYCCKHUE METOABI IIpH PEIICHUU
CTaHJApTHBIX MATEMAaTHYCCKUX 3aga4 Ha BBIYHMCIICHUC YIJjioB MCXKAY
CKpCIIUMBAKOIUMHUCA  IIPAMBIMH, MCKIAY HpHMOﬁ N IINIOCKOCTBIO, MECKAY

IUIOCKOCTSIMU, JIBYTPaHHBIX YIJIOB
Bbruucnate 00bEMBI M IJIOLIAAM ITOBEPXHOCTEH MHOTIOIPaHHUKOB (IIpU3MA,
nUpamMuIa) ¢ IpuMeHeHHeM (popMyI1, BEIUMCIIATH COOTHOLICHUS MEXK/TY TUTOIAASIMU

HOBerHOCTeﬁ, 00BEMaMHu HO,Z[O6HLIX MHOT'OI'PaHHHKOB

7.15

7.16

7.17

7.18

OHepI/IpOBaTb MNOHATHUAMUA: CUMMCTPHUSA B IPOCTPAHCTBE, HCHTP, OChb U INNIIOCKOCTb

CUMMETpPHH, IIEHTP, OCh U IJIOCKOCTh CUMMETPHH (UTYPHI

W3Bnekath, mpeoOpa3oBbIBATH W WHTEPHPETHPOBATH  MHPOPMALHUIO O
IPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (Urypax, NMPEICTaBICHHYIO Ha depTexax U
pUCYHKax

[IpumensTe Teomerpuueckue (aKThl Ui PEIICHUS CTEPEOMETPUYECKUX 3a/1ad,
IIPEANOIIAraloIIUX HECKOJIBKO IIAr0oB PELICHUs, €CIIM YCIOBUS IIPUMEHEHUS 3a1aHbI

B SIBHOU popMme

[IpuMenaTs  mpocTelmme  IporpaMMHbBIE  CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a/1a4

7.19

[IpuBOaUTE NMpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOJE MU KU3HU,

paciio3HaBaTh IMMPOSABJICHHUEC 3aKOHOB '€OMCTPUU B HCKYCCTBE

7.20

HpI/IMeHHTB IMMOJIYYCHHBIC 3HAHHU HA ITPAKTHUKE: aHAJIM3UPOBATH PEAJIBHBIC CUTYyalluU
N MMPUMCHATH U3YUYCHHBIC MMOHATHA B IMPOLCCCC IMOUCKA PEHICHUA MAaTEMaTH4YCCKU
C(I)OpMYJ'IPIpOBElHHOﬁ Hp06HeMBI, MOZACIIMPOBATE PCAJIbHBIC CHTYyallUM Ha SA3BIKC
TCOMETPHH, HUCCICI0BATH IMOCTPOCHHBIC MOACIN C HCITIOJIB30BAHUEM
TCOMETPHUICCKUX MMOHATUH U TCOpCM, amrapara anre6pLI, peuiaTh MPAKTUYCCKHUC

3aaa4u, CBA3aHHBIC C HAXOXACHUEM I'COMCTPUICCKUX BCJIIMYUH

11 KITACC

Kon
NMpoBepsieMoro
pe3yJibTara

IIpoBepsiemble peAMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeHero 001ero 00pa3oBaHus

6

I'eomerpus




OnepupoBaTh MOHATUSAMHU: IMJIMHApPUYECKas TOBEPXHOCTh, OOpasyroliue

6.1 WIMHAPUYCCKOW  MOBEPXHOCTH,  IIMJIMHAP, KOHUYECKas  MOBEPXHOCTH,
o0pa3yronre KOHHYECKOW TOBEPXHOCTH, KOHYC, chepruuecKast TOBEPXHOCTh
6.2 PacrioznaBath Tena BpameHus (UIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TN BPALCHHS
6.4 KnaccudunupoBars B3aMMHOE pactoioskeHrue CEephl U MIIOCKOCTH
OnepupoBaTh MOHATHSMH: IIAPOBOM CErMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
6.5 CerMEHTa, IIApPOBOW CIIO, OCHOBAHME INAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CIIOSA,
LIapOBOM CEKTOP
6.6 Boeraucnsate 00bEMBI M TUTOIAIN TTOBEPXHOCTEH TENl BPAIICHUS, TEOMETPHICCKUX
' TEJI C MPUMEHEHUEM (hopMyIT
6.7 OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHHK, BIIMCAHHBIA B cepy M OIMHMCAHHBIN
' oKkoJ10 cepsl, chepa, BMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHS
6.8 BBIYHCIATE COOTHOMICHUS MEXKIY IUIOMIAIIMUA TIOBEpXHOCTEH H 00BEMamMu
' MOTIOOHBIX TEI
6.9 N300paxaTh u3ydaeMbie (GUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
' UHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB TPOCTHIX OOBEMHBIX
' buryp: BHI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPALICHUS
W3Bnekath, WHTEPIPETHPOBATH H  NPEOOpa3oOBbIBaTh  HH(POpPMAIHIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYCCKUX (UTYpaX, MPEICTABICHHYIO Ha YepTexax U
pUCYHKaxX
[TpuMeHsATh TeoMeTpUYecKrue (GaKThl IS PEIICHUS CTEPEOMETPHUECKUX 3ajad,
6.12 MIPEAMNOJIATAOIINX HECKOIBKO IIIaroB PEIIeHHUs, €CJIH YCIOBUS TPUMEHEHHUS 3a/IaHbI
B SIBHOU (popMme
6.13 OreprpoBaTh MOHITHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BBINONMHATE EHCTBHS CIOXKCHHS BEKTOPOB, BBHIUMTAHHS BEKTOPOB M YMHOXEHHUS
' BEKTOpa Ha YHCII0, O0BACHITH, KAKUMHU CBOMCTBAMU OHH 00JIaJaf0T
6.15 [TpuMeHsATH paBUIIO MapasUIeNICUIICIa IPU CI0KCSHUHA BEKTOPOB
OnepupoBaTh MOHATUSAMH: JIEKAPTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP,
6.16 MOJyJb BEKTOPa, PaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOpA, Yrojd MEXIY
' BEKTOpPaMH, CKAISIPHOE TIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE H KOMILIAHAPHBIC
BEKTOPBI
HaxomuTh cymMMy BEKTOpPOB M TPOHM3BEICHHE BEKTOpAa Ha YHMCIO, YOI MEXIY
6.17 BEKTOpaMH, CKAJIPHOE TMPOW3BEICHHE, paCKJIaIbIBaTh BEKTOp IO JIBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.18 3anmaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPIUHAT




Pemate HpOCTefIIHHC TCOMCTPHUYCCKUC 3aJauu Ha NPUMCHCHHUC BCKTOPHO-

6.19
KOOPJMHATHOI'O METOAA
Pemiate 3a7aun Ha J10Ka3aTEIbCTBO MAaTEMAaTUUYECKUX OTHOIICHUM M HaXOXKICHHE
6.20 FeOMETPUUYECKUX BEJIMYMH M0 o0pa3laM WM aJropUTMaM, MPUMEHSST U3BECTHHIE
METO/1bl IIPU PELIEHUN CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a]a4
6.21 [IpumensaTs  mpocTellive  OpOrpaMMHBIE  CpPEeACTBA U DJIEKTPOHHO-
' KOMMYHUKAI[MOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a]1a4
6.22 [IpuBoaUTE pUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KU3HH,
' pacno3HaBaTh MNPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
[IpuMeHsTh MOTyYEHHBIE 3HAHUS Ha TMPAKTUKE: AaHAIM3UPOBATh peajbHbIC
CUTyallud WU NPUMEHSATh HM3YYECHHbIE IMOHATHS B IIPOLIECCE IOMCKA PELICHUS
6.2 MaTeMaTHYECKH CPOPMYIUPOBAHHON MPOOIEMBI, MOJCIHUPOBATh PEATbHBIC

CUTyallUd Ha s3bIKE TIEOMETPHUM, MCCIEN0BaTh IIOCTPOCHHBIE MOIEIA C
UCTIOJIb30BAaHUEM T'€OMETPHUYECKUX MTOHATUI U TEOpEM, arnapara aiareopsl, pemarhb

MPAKTUYCCKUC 3a/la4H, CBA3AHHLIC C HAXOXICHUCM I'COMECTPHUICCKUX BECIININH




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUSA

7.1

7.2

I'eomerpus

OcHoOBHBIE TIOHATUS cTepeoMmeTpur. Touka, mpsmasi, TIOCKOCTb, MPOCTPAHCTBO.
[TonsiTne 00 aKCHMOMATHMYECKOM TIIOCTPOCHHUU  CTEPEOMETPUM:  AKCHOMBI

CTEPEOMETPHUH U CIICICTBUSA U3 HUX

B3aumHOe pacmonoxkeHue IHOpsAMBIX B IPOCTPAHCTBE:  IEPECEKAIOLIUECS,
napajuleJibHble M CKpemmBaromuecs npsMble. IlapamiensHocTs NpsAMBIX U
IJIOCKOCTEM B  IIPOCTPAHCTBE: MAapajuleNIbHbIE IMPSMBIE B IPOCTPAHCTBE,
[apaJUIEIBHOCTh TPEX NPAMBIX, NApauUIEIbHOCTh NPSIMON M INIOCKOCTU. YTIIBI C
COHANPABJICHHBIMA CTOPOHAMH, YTOJ MEXKIYy MNpPSIMBIMA B IPOCTPAHCTBE.
[Tapa/ienbHOCTL  IUIOCKOCTEH: NapajulejbHble  IIJIOCKOCTH,  CBOWCTBA
napajuleNbHbIX MIockocted. [Ipocreiimive mNpocTpaHCTBEHHBIE (GUIYpbl Ha

IIOCKOCTH: TETPAdIP, Ky'6, napajijieJIcnmIic [, IoCTpoOCHUC CEUYCHHUH

7.3

[lepnieHAUKYIAPHOCTE NPSAMOM M IUIOCKOCTH: IEPIEHIUKYISPHBIE MpPSAMBIE B
IIPOCTPAHCTBE, MpsAMBIE IAPAUICIBHBIE W IEPIEHAUKYISIPHBIE K IIJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJIIPHOCTH INPSIMOM M IUIOCKOCTH, TEOpeMa O IIPSIMOU
MEPIEHIUKYISIPHON IIJIOCKOCTH. YTJbI B IPOCTPAHCTBE: YTOJ MEXIY HPSIMOM U
IJIOCKOCTBIO,  IBYI'PAHHBIM  yroJl, JIMHEWHBIA Yrojl JIBYIPAaHHOIO  yrja.
[lepneHuKynsp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHHE
OT MPSIMOM 10 TIIOCKOCTH, MPOEKLUs (PUTYPBI Ha TIIOCKOCTh. [leprneHaAuKynsIpHOCTh
IUIOCKOCTEM: MPHU3HAK MEPIEHAMKYIAPHOCTH IBYX IUIOCKOCTeH. TeopeMa o Tpéx

NEpNCHAUKYIIApax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHHKA, BBIIYKIIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKa MHororpaHHuka. [lpusma: N-yrosbHas
Mpu3Ma, TpaH! M OCHOBAHUS IPU3MBI, IpsiMasi U HAKJIOHHAS MPU3MbI, OOKOBas U
MOJIHAs MOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajiesenumnes U ero coucrtsa. [lupamupa: N-yronpHas nupamMuaa, TpaHd U
OCHOBaHUE MUPaMUIbl, 00KOBasl U TIOJHAS TTOBEPXHOCTH MUPAMUJIbI, IPABUIIbHAS U

yceu€HHash mNupaMuaa. OJIEeMEHTbl Mpu3Mbl M nOUpaMuibl. [IpaBuiibHbBIE




7.5

7.6

1.7

MHOTOTPaHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAaHHUKA, MpPaBUJIbHAS MPU3Ma U
MpaBUjibHAs MUpaMUJa, MPABWIbHAS TPEYrojibHash NUpaMHUAa U MPaBUIbHBIN
terpadap, kyo. IlpencraBieHwe o mNpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,

nonexalap u ukocasapyrue CeueHust MpU3Mbl U TUPAMUIbI

CummeTpusi B TMPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOM,
IJIOCKOCTH.  DJEMEHThl CHUMMETpPUM B [HUpaMUJaxX, MapaulelieluIenax,

IMpaBHUJIbHBIX MHOTOTPpaHHUKaX

Bbruuciienue 371eMEHTOB MHOTOTPaHHUKOB: pEOpa, auaroHanu, yriel. [lmomians
OOKOBOW TOBEPXHOCTHM U TIOJHOM IOBEPXHOCTH HPSAMOM HPU3MBI, IUIOIIAMIb
OCHOBaHUM, Teopema 0 00KOBOI OBEPXHOCTH MpsiMoii mpu3Msbl. [Tnommane 0okoBoit
IIOBEPXHOCTU U IOBEPXHOCTU IPaBWIBHOM IHUPAaMHUbI, TeOpeMa O IUIOLAaaAn

yceu€nHoit nupamupsl. [Tonstue 06 00bpéMe. OObEM HPaMUIBL, TIPU3MEI

[TogoOubie Tena B mpoctpaHcTBe. COOTHOLIEHUS MEXAY  IUIOIMIAISIMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEJ

11 KIIACC

Kon

IIpoBepsieMblii JJIEMEHT COAePKAHUSA

6

I'eomerpus

6.1

[{uinHapuyeckass MOBEPXHOCTb, 00pa3yrolie HINHIAPUUECKONW IMOBEPXHOCTH,
OCb IWJIMHApPUYECKOW moBepXHOCTH. LlunmuHzap: ocHoBaHusd U OOKOBas

IMMOBCPXHOCTD, o6pa3y10u1a;1 1 OCh, IJ10I1adb OOKOBOM U IOJHOM TIOBEPXHOCTHU

6.2

6.3

KoHnnueckass mOBEpXHOCTh, OOpa3ylOIIFE KOHHUYECKOM IMOBEPXHOCTH, OCh U
BepIlMHA KOHMYECKOH MoBepXHOCTH. KoHyc: OCHOBaHME U BeplInHA, 00pa3yrorast
U OCh, IUIOMAJAh OOKOBOW H TIONHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:

oOpa3yroiue 1 BbICOTa, OCHOBaHMS U OOKOBasi TIOBEPXHOCTh

Cdepa u map: ueHTp, paauyc, IMaMeTp, III0IIalb TOBEPXHOCTH ceprl. Bzanmuoe

pacrnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas MJIOCKOCTh K cepe, MmiIomaib

cepsl

6.4

I/I306pa)KCHI/IC TCJI BpallICHUA Ha IJIOCKOCTH. PEBBépTKa MUJIIMHApPA U KOHYCa

6.5

KoMmOuHammu Ten BpalieHUss ¥ MHOTOTPAaHHUKOB. MHOTOTPaHHUK, OMUCAHHBIN

OKOJI0 cepsl, cepa, BIUCAHHAS B MHOTOI'PAaHHHK, WIIH TEJIO BPALLICHHS

6.6

[Tonstne 06 06béMe. OcHOBHBIE cBOMCTBAa 00BEMOB Ten. Teopema 00 00BEME
OpSMOYTOJIBHOTO Tapajuienenunena u cienctBus u3 He€. OOBbEM HMIMHApA,

koHyca. O0BEM mapa u miomaab chepol




[MomoOuble Tema B mpoctpancTBe. COOTHOIICHHS MEXKAY  IUIOMIASIMU

o1 MOBEPXHOCTEH, 00hEMAMHU MTOTOO0HBIX TEJ
6.8 Ceuenust nuauHApa (MapauieibHO M MEPHEHANKYISAPHO OCH), CEYEHUs KOHYyca
' (mapaenbHOE OCHOBAHUIO U IIPOXO/SIIEE YEPE3 BEPILLUHY), CEUEHUS 11apa
Bekrop Ha miockoctd U B mpocTpaHcTBe. CIIOXKEHUE W BBHIYMTAHHE BEKTOPOB.
6.9 YMHOkKEHUE BEKTOpa Ha 4uciio. Pa3noxkeHne BekTopa 1o TpEM HEKOMILIAHAPHBIM
' BekTopaM. [lpaBwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUII ACUCTBUI C BEKTOpaMU
[IpssMoyronbHas cucremMa KOOpAMHAT B IpocTpaHcTBe. KoopaumHaTel BeKTOpa.
6.10 [Ipocreiimme 3amaun B KoOpAMHATax. YTroil MexAy Bekropamu. CkaisipHoe

IMPON3BCACHUC BCKTOPOB. Brrunciaenue YIJIOB MCKAY IPSAMBIMH W IIJIOCKOCTAMMU.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTO/J IIPHU PCHICHUU I'COMCTPHUUYCCKUX 3aaY




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NpoBePsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHUSI OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHero
0011ero o6pa3oBaHus

Brnagenune MeTogaMu JI0Ka3aTeNbCTB, aTOPUTMAMH PEIICHUS 33]ad;
yMeHue (OpPMYJIHpPOBATh W ONEPHPOBATH MOHATHUSAMH: ONpEICICHHE,
aKCMOMa, TeopeMa, CIEJCTBUE, CBOWCTBO, MPHU3HAK, JIOKA3aTEIbCTBO,
PaBHOCHIIbHBIC (GOpMyJIUPOBKH; PUMEHSTh ux; yMEHHUE
dbopmynupoBath 00paTHOE © TPOTHUBOIIOJIOKHOE YTBEPKICHHE,
NPUBOJUTh TMPUMEPbl M  KOHTPIPUMEPHI, HKCIIOJIL30BaTh METOJ
MaTeMaTHUUECKOU HHAYKIHHU; IIPOBOAWUTDL AOKA3aTCIBHBIC PACCYKIACHUS
OpU  pEIICHWH 3a]a4, OIICHMBATh JIOTHYECKYH MPAaBUIBHOCTD
pacCyXIEHHUI; yMEHUE ONEPUPOBATH MOHIATHUSMH: MHOXKECTBO,
MOJIMHOXKECTBO, OMEpPAlMU HaJ MHOKECTBAMH; YMEHHUE HCIOIb30BaTh
TGOpeTI/IKO-MHO)KeCTBCHHIJﬁ armnapar JJISA OIrucCaHusd PCAIBHBIX
MPOLIECCOB U SBIICHUI U MPHU PEIICHUU 3a]a4, B TOM YHCIE U3 APYrUX
y4eOHBIX MPEAMETOB; YMEHUE ONEPUPOBATH MOHATUIMHU: rpad, CBA3HBIN
rpad, nepeBo, UK, Tpad Ha MIIOCKOCTH; YMEHUE 3a/1aBaTh U OMUCHIBATH
rpadbl pa3IUYHBIMU CIIOCOOAMH; HUCIIOJIBb30BaTh Tpadbl MPHU PEIICHUU

3aga4

YMeHue onepupoBaTh MOHATUSMU: HATYpaJbHOE YUCIIO, LIEJI0€ YHCIIO,
CTETEeHb C IEeJIBIM TT0Ka3aTesieM, KOPeHb HaTypaJIbHOW CTENIEHH, CTETICHb
C pauMOHANbHBIM TIOKa3aTeleM, CTENeHb C JACHCTBUTEIbHBIM
nmokasarenem, JorapudM dHcIa, CHHYC, KOCHHYC U TaHTEHC
MIPOM3BOJIBHOTO YHMCIA, OCTATOK IO MOJIYJIO, PalMOHAJIbHOE YHCIIO,
UppAlMOHATIFHOE  YHUCJO, MHOXECTBA  HATYpalbHBIX,  IEJbIX,
palMOHANBHBIX, JIEHCTBUTEIBHBIX YHCEN, YMEHHWE HCIOJIb30BaTh
MPU3HAKU JIETUMOCTH, HAUMEHBIITUN OO JeTUTeNhb U HauMEHBIIIee
oOuree kpaTHOe, aAropuT™M EBKiNIa npy peleHny 3a1a4; 3HAKOMCTBO C
pPa3IMYHBIMU ~ MO3UI[MOHHBIMM ~ CHUCTEMaMHM  CUHUCJICHUS; yMEHHUE
BBITMIOJHATH BBIUMCIICHHE 3HAYEHUN U MPeoO0pa3oBaHUs BBIPAKEHUN CO

CTETeHsAMH U Jorapudmamu, npeodpazoBaHust IPOOHO-PAIIIOHAIBHBIX




BBIpQXCHHI; YMEHHUE ONEepUPOBATH MOHATUSMU: MOCIEI0BATEILHOCTD,
apudMeTHuecKasi ~ NPOTPeccHsi,  IeOMETpUYecKas  Iporpeccus,
OeckOoHEYHO YObIBalIlas TeoMeTpuYecKkass Mporpeccus; yMEHHe
3aJaBaTh  IOCJEIOBAaTEIIbHOCTH, B TOM YHCIE C  IOMOILBIO
PeKyppeHTHBIX  (OpMyJI;  yMEHHE  ONEpUpPOBaTh  IMOHATHSIMHU:
KOMIUIEKCHOE YHUCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YMCiIa, MOIYJb U
apryMeHT KOMIUIEKCHOTO 4Hciia, opma 3amucu KOMIUIEKCHBIX YHCEN
(reomerpuueckasi, TPUTOHOMETpUYECKAss M anredpaumdeckas); yMeETb
MIPOU3BOJIUTH apuPMeTUYECKUe IEHCTBHUS C KOMIUICKCHBIMU YHCIIAMU;
IPUBOJIUTH  IPUMEPHl  UCIIOJIIB30BAHMUS ~ KOMIUIEKCHBIX  YHCEII;
OINEPUPOBATH MOHATUSIMU: MaTpuUlla 2X2 1 3X3, onpeeanuTesb MaTPHULIbI,

FGOMeTpI/I'-IGCKI/II\/JI CMBICJI OIIPCACIIMTECIIA

YMmenune ONCpHUpOBAThH MOHATHAMU: PALMOHAJIBHBIC, UPPALIMOHAIBHEIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapI/I(i)MI/I‘ICCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA MW HCPABCHCTBA, HX CUCTEMbI; YMCHHC OIICPUPOBATH
HNOHATHUAMU: TOXKACCTBO, TOKICCTBCHHOC Hp606pa3OBaHI/Ie, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMaA ypaBHeHI/If/'I U HCPABCHCTB, PABHOCHUJIIBHOCTH
ypaBHeHHfI, HCPAaBCHCTB U CHCTCM; YMCHHC PCIIATb YpPaBHCHUA,
HCPAaBCHCTBA U CHUCTEMbI C IMOMOIINBIO PA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHUA, HCPABCHCTBA MW CHUCTECMLBI C IIapaMETPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CUCTCMBbI IJId PCHICHUA MATCMATHYCCKUX

3aa4 "1 3a/1a4 U3 pas3JINIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HHU

YMeHue omnepupoBaTh MOHATUAMU: (PYHKIHSA, YETHOCTH (GYHKIIUH,
MEPHOANIHOCTh (DYHKITUH, OTPAHHYECHHOCTh ()YHKITUH, MOHOTOHHOCTb
GyHKINH, SKCTpeMyM (DYHKIIUY, HanOoJbIliee ¥ HAMMEHBIIIee 3HAUCHUS
GYHKIIMM Ha TPOMEXKYTKE, HENpepbhIBHAS (QYHKIUSA, ACHMIITOTHI
rpaduka QyHkuMM, TIepBas W BTOpas MPOM3BOAHAS (DYHKIUH,
TEOMETPUUECKUIN U (PU3MUECKHUI CMBICIT TTPOU3BOIHOM, IIEPBOOOpa3HAas,
OTpeAeNEHHBI WHTETpal, YMEHHE HaxXOJIUTh AaCHUMIITOTHI Tpaduka
(GYHKIIMH; YMEHHE BBIYUCIIATH MPOU3BOIHBIE CyMMBI, MTPOU3BEICHUS,
YaCTHOTO U KOMITO3UIIUU (PYHKIIUN, HAXOIUTh YPaBHEHUE KacaTeIbHOM
K TpaduKky QyHKIMH;, YMEHHE HAaXOIUTh MPOU3BOJHBIC AIEMEHTAPHBIX
GyHKIUI; YMEHUE HCIONB30BaTh MPOU3BOMHYIO HJIsi MCCIIEHOBAHUS
(GyHKIMA, HAXOIUTh HAUOOJBIINE U HAMMEHBIIINE 3HAYCHUS (YHKITUH;
CTpOUTh TpapuKd MHOTOWICHOB C HCIOJIH30BAHUEM  arapara

MAaTEMATUYCCKOI'0 aHalln3a,; IPUMCHATH IIPOU3BOJHYIO IJI HAXOXKIACHUSA




HanuJIydylero pemcHusd B IPUKIAJAHBIX, B TOM YHCJIC COLHAIBHO-
O9KOHOMUYCCKUX U (1)PI3PI‘-I€CKI/IX 3agadax; HaxOJUTh IIOaan U 00BEMBI
(le"y C IMIOMOIIBIO MHTETpaia; NPUBOAUTE IPHUMEPbI MATEMATUYCCKOI'O

MOJICIIMPOBAHUS ¢ TOMOIIBIO AU PepeHInanbHbIX ypaBHEHUH

YMeHue omnepupoBaTh MOHATHAMHU: Tpapuk (yHKIUH, oOpaTHas
GYyHKIMS, KOMIO3UIMS (QYHKIMN, TUHEHAs (QyHKUMs, KBaapaTHIHAS
¢bynkuus, — panuoHanbHas ~— (QyHKOUSA, — cTemeHHas — (QyHKIuS,
TPUTOHOMETpHUYECKHEe (QYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHUE
GyHKIMHM, TOKa3zaTelbHas W JorapupMuueckas (QYHKIUH; YMEHHE
CTPOUTH TPaUKU M3yYSHHBIX (YHKIHH, BBINOJIHATH MPeoOpa3oOBaHMUs
rpaduKoB (HyHKIHN, UCTIONB30BATH TPA(QUKU ISl U3YUSHHSI TIPOIIECCOB
Y 3aBUCHMOCTEH, P PELICHUH 33/1a4 U3 JPYrHX y4eOHBIX IPEAMETOB U
3a7a4 U3 peajJbHOM KU3HH; BEIPAXKATh (OPMYJIaMHU 3aBHCUMOCTH MEXKITY
BEJIMYMHAMU; HCIOJIB30BaTh CBOWCTBA M Tpapuku QyHKIMH UIs
peleHns ypaBHEeHUH, HEPABEHCTB M 33Ja4 ¢ apaMeTpaMu; n300pakaTh
Ha KOOpAMHATHOM IIJIOCKOCTH MHOXXECTBA pELICHUH YpaBHEHU,

HCPABCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBBIE 33[auM pPa3HbIX TUIOB (B TOM 4YHCIE Ha
HPOLEHTHI, JOJH U YacTH, Ha JIBUXKEHUeE, paboTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33J1a4M U3 00JIaCTH YIPaBJIE€HUS JTUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEPAaBEHCTBA U UX
CHUCTEMBI II0 YCIIOBUIO 33J1a4M, HUCCIIEN0BATh IOIYYCHHOE PEIICHUE W
OLIEHUBATh MPaBAONOJOOHOCTh PE3yJIbTaTOB; YMEHUE MOJEIUPOBAThH
peanbHbBIe CUTyallud Ha S3bIKE MAaTEMAaTHKH; COCTABISATH BBIPAKECHMS,
YPAaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI II0 YCJIOBHUIO 33JayH,
HCCIIE0BATh ITOCTPOCHHBIE MOJEIN C HCIOJIb30BAHMEM ammapara

anreOpbl, UHTEPIPETUPOBATH MOJyYSHHBIH pe3yabTar

YMeHue onepupoBath NOHATUSAMU: Cpe/lHee apuPpMEeTHUECKOe, MeIhaHa,
HauOoJpIllee W  HAUMEHbIIEe 3HAYeHMs, pa3Max, JAUCHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BJIEKaTh,
UHTEPIPETHPOBATh MH(POPMAIUIO, MPEACTABICHHYI0 B Ta0Onuuax, Ha
auarpaMmax, rpagukax, OTpaskarollylo CBOWCTBA pPealbHbIX MIPOLECCOB
U SBJICHUH; MPEICTABIATh HMHPOPMALMIO C MOMOINBIO TaOIUI U
JyarpamMM; HCCIIEOBATh CTaTUCTHUYECKHE [AHHBIC, B TOM YHCJIE C

OPUMEHEHUEM TpapHUuecKuX METOJOB U DIIEKTPOHHBIX CPEICTB;




l"pa(bI/I‘IeCKI/I ucciacagoBarb COBMECTHBIC Ha6J'II-OI[eHI/I$I C IIOMOIIBIO

JMarpaMM pacCenBaHUs U JIMHEMHOU perpeccuu

YMeHue onepupoBarh IMOHATHAMU: CIIy4alHBIM ONBIT MU CIy4alHOE
COOBITHE, BEPOATHOCTh CIYy4alHOTO COOBITHUS; YMEHHE BBIYMCIATDH
BEPOSTHOCTh C HCIIOJIb30BaHUEM TIpapuyecKuX METOJIOB; MPHUMEHSTh
(GOpMyIbI CIOXKEHHUS U YMHOXEHHUs BEpOSTHOCTEH, (pOpMyIly MOJHON
BeposTHOCTH, (opmyrny bepHymin, koMmMOuWHATOpHBIE (HAKTBl W
(GopMynbl; OLIEHMBATh BEPOSITHOCTU PEAIbHBIX COOBITUH; yMEHHE
ONEpUpPOBaTh TOHATUSAMU: CllydyallHas BeJIWYMHA, paclpeacIcHue
BEPOATHOCTEH, MATEMaTUYECKOE 0KMJIaHUE, AUCIIEPCUS U CTaHAAPTHOE
OTKJIOHGHHE CIIy4allHOW BEJWYHMHBI, (YHKIHW paclpeieiieHus |
IUIOTHOCTH ~ PaBHOMEPHOIO,  II0KA3aTe€IbHOTO W  HOPMAJIbHOIO
pacrupeenieHuii; yMEHHE MCIOJIb30BaTb CBOMCTBA  M3YyUYEHHBIX
pacnpeneseHui Ui pelIeHns 3a7a4; 3HaKOMCTBO C IMOHATUSAMU: 3aKOH
OONBIIKMX YMCEJ, METOJbl BBIOOPOUHBIX MCCIEIOBAHUM; YMEHME
MPUBOANUTE IPUMEPHI IPOSIBIICHUS 3aKOHA OOJIBIINX YUCEIT B IPHUPOIHBIX
U OOILIECTBEHHBIX SBJICHUSIX; YMEHHE OINEpUpPOBaTh IOHITHUIMU:
COueTaHHue, MEpPECTAaHOBKA, YHCIO COYETaHWH, YUCIIO NEPECTAaHOBOK;
OouHoM HplOTOHA; yMmMeHHE NpPUMEHATh KOMOMHATOpHBbIE (AKTBl H
paccyXIeHHus Ul PELIEHUs 3a/1a4; OLEHUBATh BEPOSTHOCTU PEaIbHBIX
COOBITHI{; COCTaBIIATh BEPOATHOCTHYIO MOJEIb U UHTEPIPETUPOBATH

HOJ'IyLIeHHLII\/’I pe3yiabTaTt

VYMeHue onepupoBaTh IMOHATUSAMHU: TOYKa, MpsiMasi, IJIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, Jy4, BEJIWYMHA YyIJa, IUIOCKUH yroi,
JBYTpaHHBIA Yroj, TPEXIPAaHHBIA Yroj, CKpPELIMBAIOLIMECS MpsMBbIE,
MapajuIeIbHOCTh U MEePHNEHAUKYISIPHOCTh MPSAMBIX U MJIOCKOCTEH, Yrou
MEXY NPSMBIMH, YIOJ MEXKIY HNPSIMOW U IJIOCKOCTBIO, YrOJl MEXKIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE MEXKITY
IPSIMBIMHU, PAacCTOSIHUE MEXAY IUIOCKOCTSMM; YMEHHE HCIIOJIb30BaTh
IpU pEeUIeHUH 3a7ady HU3Yy4YeHHble (DaKThl U TEOPEMBbl IUIAHUMETPUH;
YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB OKPY)KAIOILIET0 MHUpPa; CTPOUTH
MaTEMaTHYECKAE MOJCIN C IIOMOINBIO T'€OMETPUYECKUX IOHATHH H

BCJIMYHMH, PCIIATh CBA3AHHBIC C HUMU MPAKTUYCCKUC 3aa9YUN
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YMeHue onepupoBaTh MOHATUAMH: IUIOMIAAb (PUTYpPBI, 00BEM UTYPHI,
MHOTI'Or'paHHUK, HpaBHJII:HI:Iﬁ MHOT'OrpaHHUK, CCUCHUC MHOI'OI'paHHUKA,

KyO, Mmapajienenurnesn, mpusMa, nupaMmuiaa, (Gurypa u MOBEPXHOCTb
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BpallleHus, HUIUHAP, KOHYC, map, cdepa, miomaas chepsl, MmIomaib
MOBEPXHOCTH TMUPAMUIBI, MPHU3MBI, KOHYCa, IMJIMHApPA, 00bEM KyOa,
MPSIMOYTOJIBHOTO TNapajieenuneaa, TUupaMuabl, MPU3Mbl, LUIWHIpPA,
KOHYyca, 1l1apa, pa3BéPTKa OBEPXHOCTH, CEYEHMsI KOHYCa U LIUJIUH/APA,
napajuyieJbHble OCHM WJIM OCHOBAHUIO, CEYEHHE IIapa, IJIOCKOCT,
Kacaromasicsi cepsl, IWIMHAPA, KOHYCAa; YMEHHE CTPOUTh CEUYCHUE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYPBI U IOBEPXHOCTH
BpallleHUs, WX CEYEHHSA, B TOM YHUCIIE C IOMOIIBIO 3JIEKTPOHHBIX
CPEICTB; yMEHHE TMPUMEHSTH CBOWCTBA TEOMETPUYECKUX (uUryp,
CaMOCTOSITENIFHO (POPMYJIMPOBATH OIpPENENICHUs] H3ydaeMbIX Quryp,
BBIJIBUTaTh TUIIOTE3bl O CBOMCTBAX M IPU3HAKAX T'€OMETPUYECKUX
¢uryp, OOOCHOBBIBaTb WJIM OIPOBEPraTh MX; YMEHHE IPOBOAUTH
Kinaccupukanuoo (Uryp MO pPa3IUYHBIM [PU3HAKAM, BBIMOIHSITH

HCO6XOI{I/IMI)IC AOMNOJHHUTECIbHBIC ITIOCTPOCHUA

YMeHue omnepupoBaTh IOHATUSIMH: JIBMH)KCHHE B IPOCTPAHCTBE,
napajuieIbHbIN EPEHOC, CHMMETPHUS Ha MIIOCKOCTU U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHHe NOA00USA, TMOAOOHBIE (QUIYpBI; YMEHHE
pacro3HaBaTh paBHbIE U MOAOO0HBIE (PUTYPHI, B TOM YHCJIE B TIPUPO/IE,
HCKYCCTBE, apXUTEKTYpE; MCIOJIb30BaTh T€OMETPUUCCKUE OTHOIICHHS
IpU pElIeHUU 3a/1a4y; HAaXOJIUTh NeOMETPUYECKHE BEIMYWHBI (JJTUHA,
yroj, IJIomaab, O0bEM) MPU PEIICHUH 3a]ad U3 JPYTruX YIEOHBIX
MIPEAMETOB U U3 peaJbHOM )KM3HU; YMEHUE BBIYUCIIATh T€OMETPUUECKHUE
BENTMYUHBI (JUIMHA, YTOJ, IUIONIA/lb, O0OBEM, IUIOMIAIb MOBEPXHOCTH),
UCTIONB3YS M3y4YeHHBIE (POPMYIBI M METOMBI, B TOM 4YHCIE: TUIOIAIb
MOBEPXHOCTHU TTUPAMHUIBI, IPU3MBI, KOHYCA, [IMJIMHIPA, TUIOIaab cepsr,
00BEM Ky0a, MPSIMOYTOJIBHOTO TapallieNienuie/a, THPaAMHIbI, TPH3MBI,
MWIMHApPA, KOHYyCa, IIapa; yYMEHHWE HaXOJWTh OTHOIICHHE OOBEMOB

NoJ00HBIX (puUryp
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YMeHne  onepupoBaTh  MOHATUSMU:  MPSMOYTOJIbHAas — CUCTEMa
KOOPJMHAT, BEKTOP, KOOPAUHATHI TOUYKH, KOOPAUHATHI BEKTOpA, CyMMa
BEKTOPOB, NMPOU3BEJICHUE BEKTOpPA Ha UUCIIO, PA3JI0KEHHE BEKTOpa IO
0a3ucy, CKalspHOE MPOU3BEACHHE, BEKTOPHOE IMPOU3BEICHHE, YTroJl
MEXy BEKTOpaMU; YMEHHUE UCTIOIb30BATh BEKTOPHBIN U KOOPAUHATHBII
METOJI AJIsl pelIeHHs] TEOMETPUUECKHX 3a7au M 3a/1a4 IPYruX y4yeOHbIX

IIPEAMETOB
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YMmenue BpIOMpATh MOAXOASIIMN METOJ JJIS pElIeHUs 3a/ayi;
MOHUMAaHWE 3HAYUMOCTH MATEMaTUKH B HM3YYCHUU MPUPOJIHBIX HU
OOILIECTBEHHBIX MPOLIECCOB U  SBJICHUWI; YyMEHHE paclo3HaBaTh
MpOSIBJICHUE 3aKOHOB MAaT€MAaTUKH B UCKYCCTBE, YMEHUE IPHUBOIUTH
MpUMEpPbl MaTEMAaTUYECKUX OTKPBITUM POCCUHUCKOM U  MHPOBOM

MaTeMaTU4YeCKON HayKu




IHHEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D 110
MATEMATHKE

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

Kon
1 Yucna u BBIYUCIIEHUS
1.1 HarypasnbHble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yncel
12 Pannonanehele uncna. OOBIKHOBEHHbIE U JAECATHYHBIE IpOOM, IMPOLEHTHI, OECKOHEUHBIE
' MIEPUOINIECKHE POOH
13 Apudmernueckuil KOpeHb HaTypalbHOH creneHu. J[eiicTBus ¢ apuMeTHIeCKUMU KOPHAMU
' HaTypalbHOH cTeneHn
1.4 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM NoKa3zaTeneM. CBOWCTBa CTENEHU
15 CuHyC, KOCUHYC M TAaHI€HC YMCIOBOIO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC, ApKTaHI€HC
' YHCIOBOr0 apryMeHTa
1.6 Jlorapudwm yucna. JlecaTuynbie U HaTypajabHbIC JOrapu(MbI
JeiicTBuTtenpHble uncia. Apu(METHUECKHE OIepalud C JCHCTBUTENBHBIMU YHCIAMH.
1.7 [IpubnuxEéHHble BBHIYMCICHUS, NpaBWJa OKPYIJIEHMs, NPUKHAKA U OLEHKa pe3yJibTaTa
BBIUNCIICHUN
1.8 [IpeoOpazoBanue BhIpaKeHUH
1.9 KommnekcHsle uncna
2 VYpaBHEHUS U HEpPAaBEHCTBA
2.1 Hensle 1 1poOHO-paliOHaTbHBIE YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
2.3 TpuronomeTrpruyeckue ypaBHEHHS
2.4 [TokazarenbHble U JIorapupMUUYECKUE YPaBHEHUS
2.5 Hensle n 1poOHO-palioHaIbHbIE HEPABEHCTBA
2.6 HppanmoHanbHble HEpaBEHCTBA
2.7 [Toka3zarenbHble U JOrapupMHUUECKHe HEPAaBEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucTteMbl 1 COBOKYITHOCTH YPaBHEHUN M HEPABEHCTB
2.10 YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
211 Martpuiia cucTeMbl JMHEHHBIX yYpaBHEHUH. OnpeaenuTenb MaTPULIbI
3 OyHKIMH U TpaduKu
31 Oyukuus, crnocodbl 3ananus pynkuuu. ['paduk ¢ynxnuu. B3anmHO oOpaTHble (QYHKIMH.

Yérusle u HeuéTHbIe QyHKUUU. [lepuoanyeckue GpyHKIUN




O6nacth omnpesesieHus] 1 MHOXKeCTBO 3HaueHuWd (yHkmuu. Hymm ¢ynknum. [TpomexyTku

3.2 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MAaKCUMyMbl U MHHHMYMBI
¢byakuun. Hanbonpiiee u HanMeHblee 3HaYCHUE (PYHKITUN HA TTPOMEKYTKE

33 CreneHHas pyHKIUS ¢ HATYpaJIBHBIM M 11eIbIM TIOKa3atesieM. E€ cBoiicTBa u rpaduk. CBoiicTBa
' U rpaduk KOpHS N-0if cTeneHn

3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpaduKu

3.5 [TokazaTenpHas u orapudmudeckas GyHKIIMU, KX CBOMCTBA U IpauKu

36 Touku paspeiBa. AcuMnToThl rpadukoB (yHknuii. CBoiicTBa (PyHKIMH, HENPEPHIBHBIX Ha
' OTpe3Ke

3.7 ITocenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMs II0CIIEN0BATEILHOCTEN

3.8 Apudmernueckas 1 reomeTpuueckas mporpeccur. @opmyia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTudeckoro aHaausa

4.1 [TpousBoanas ¢yukiuu. [IpousBoaHbIE 37€MEHTAPHBIX (PYHKIIHIA

45 [IpumeHeHne MPOU3BOAHON K HCCIENOBAaHUIO (PYyHKUIMH Ha MOHOTOHHOCTh U SKCTPEMYMBI.
' Haxoxxnenre HanOobIIero 1 HAMMEHBIIETO 3HaYeHHUS (DYHKIIMK Ha OTPE3Ke

4.3 [TepBooOpaznas. MuTterpan
5 MHOXecTBa U JIOTUKa

5.1 MHoOXxecTBO, ornepanuy HaJ MHOKecTBamu. J(uarpammel Ditnepa — Benna

5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA

6.1 OnucarenbHas CTaTUCTUKA

6.2 BeposiTHOCTB

6.3 KomOunaTtopuka
7 I'eomeTpus

7.1 @urypsl Ha MIIOCKOCTH

7.2 [IpsiMbIe ¥ TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BPALLECHUS

7.5 KoopanHatsl 1 BEKTOPBI

TEMATHUYECKOE INTAHMPOBAHUE
10 TEOMETPUUA

JIJIS 10 KIIACCA COCTABJIEHO C YUETOM PABOYEM [TPOIPAMMBI BOCITUTAHUS U C VUETOM

KOJIMYECTBA YACOB, OTBOJIUMBIX HA OCBOEHUE KAX IO TEMBI.

Ne

n/n

Tema ypoka

Kosnn4yectBo | DiieKTpOHHBIEC IM(POBLIE
4acoB o0pa3oBaTe/bHbIE PeCypPChI




[ToBTopenue. [TonsATHS 1 TEOPEMBI
TUTAHUMETPUH

https://resh.edu.ru

[ToBTOpeHue. Penienne miaHUMETPUUECKUX
3a1a4y

https://resh.edu.ru

OCHOBHBIE TIOHSITHSI CTEPEOMETPUH: TOYKA,
npsiMasi, TNIOCKOCTb, TpOocTpaHcTBo. [IpaBuna
M300pakeHUs Ha PUCYHKAX: H300paKeHUs
TUTOCKOCTEH, MapajuIeIbHBIX TPSIMBIX
(OTpe3KOB), cepeIMHBI OTPE3Ka

https://resh.edu.ru

CpoiicTBa B3aIMHOT'O PacCIiOJIOKCHHA TOUCK,
IpsAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBE

https://resh.edu.ru

Axkcuomsl crepeomerpuu. [Tonstue
MePECEKAIOIINXCS MPSIMOU U IITOCKOCTH.
[TonsiTHE MEpeceKaroMXCs IIOCKOCTEH

https://resh.edu.ru

AXCHOMBI CTCPCOMETPHULIO. CriocoObl 3aJaHusA
IPpsAMBIX U IUIOCKOCTEH B IIPpOCTPAHCTBC

https://resh.edu.ru

HepBHe CJICACTBUA U3 aKCHOM CTCPCOMCTPHU

https://resh.edu.ru

Hpel[CTaBJIGHI/Iﬂ O MHOT'OI'paHHUKax.

I/I306pa)KGHI/IC MHOTI'OI'PAaHHUKOB Ha pHUCYHKaX.

IlonsaTue ceyeHus MHOTI'OI'paHHUKA

https://resh.edu.ru

HavaneHble cBeieHus 0 Kyoe, mupamuie u
IIpU3MeE, UX Pa3BEPTKHU U MOJIEIH

https://resh.edu.ru
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[TocTpoenue ceuenunii B mupamu/ie, Kyoe mno
TpEM ToukaMm Ha pEOpax

Hroro no pazneny

https://resh.edu.ru
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ITonsTHE MapalleNbHBIX IPSIMBIX B
npoctpaHcTse. [lapamienbHble OTpe3Ku.
Teopema o CylieCTBOBaHUU U
€AMHCTBEHHOCTH IPSIMOM, MapajuIeIbHON
JAHHOM, MPOXOANIEH Yepe3 JaHHYI0 TOUKY

https://resh.edu.ru

12

JlemMa o0 mepeceyeHnn napajuieIbHbIX
MPSAMBIX IUTOCKOCTRIO. [TapamiensHOCTh TPEX
npsambIx. Teopema o TpEX napauieIbHbIX
MIPSIMBIX

https://resh.edu.ru



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

[TapannensHOCTh NPSIMOM U TIJIOCKOCTH B
npoctpancTe. [Ipu3HaK nmapanenbHOCTH

13 npsiMoii 1 Tuiockoct. CBOKCTBA 1 https://resh.edu.ru
MapajuieIbHOCTH MPSIMON U MIIOCKOCTH
B3anMHOe pacnosnokeHue npsmbIx B

14 | POCTPAHCTBE: NEpECEKAOIIHECH, 1 https://resh.edu.ru
napajuieJIbHbIE U CKPEIIUBAIOLIUECS MTPSMbIE
CkpemuBarouuecs npsimeie. Teopema o

15 | CKPCIMBAIOLIMXCA NIPSIMBIX. IIpu3nak 1 https://resh.edu.ru
CerLLII/IBaIOH_II/IXCSI HpSIMLIX

16 VYTIIibl ¢ COHANPaBIEHHBIMU CTOPOHAMU. YTOI L
MG)K,[[y HpHMBIMI/I B HpOCTpaHCTBe -

17 [TapamnensHOCTB TUIOCKOCTEH. [Ipu3HaKK L
MapajuIeTbHOCTH JABYX IJIOCKOCTEH -

18 . . 1 https://resh.edu.ru
CBoiicTBa mapalICIbHBIX TIOCKOCTEH
ITocTpoeHue ceueHnii MHOTOTPAaHHUKOB C

19 1 https://resh.edu.ru
MIPUMEHCHHUEM ITapalIeIbHOCTH TPSMBIX
[TocTpoeHue ceueHnii MHOTOTPaHHUKOB C

20 . 1 https://resh.edu.ru
MIPUMEHEHHUEM ITapajuIeIbHOCTH TII0CKOCTEH

21 [TocTpoenue ceueHnit MHOTOTPAHHUKOB TIO 1
3aJaHHBIM yCJ'IOBI/IﬂM -
KonTponbnas padora Ne 1 no reme "IIpsamblie

97 | M TUIOCKOCTH B TIPOCTPAHCTBE. 1
[TapannensHOCTh MPSAMBIX U MIIOCKOCTER"

Hroro o pasziery 12
23 n . 1 https://resh.edu.ru
epHeHI[I/IKyJUIpHOCTB HpﬂMOI/I " IIJIOCKOCTHU

[MapannensHble MpsMbIE, IEPIICHIUKYISIPHBIC

24 ’ 1 https://resh.edu.ru
K IUIOCKOCTH
[Ipu3Hak MepneHIuKyIIPHOCTH MPSIMOU U

25 1 https://resh.edu.ru
ILIOCKOCTH



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

26

Teopema o mpsMOM, TEPIICHANKYIISIPHOMN K
MJI0CKOCTH

https://resh.edu.ru

27

[IpumeHneHue napayuieTbHOCTU MPSIMBIX,
MEPIEeHIUKYISPHBIX K IMIIOCKOCTH MPU
pEIlIeHNH 3a]a4 U J0Ka3aTeIbCTBaX

https://resh.edu.ru

28

[IpumeHeHue neprneHuKyIIpHOCTH MPSIMON
Y TUIOCKOCTH TPH PELICHUH 33]1a4 U
JI0Ka3aTeNbCTBAX

https://resh.edu.ru

29

Pemenue 3ana4 o nepreHuKyIIpHOCTH
MPSIMOM K IJIOCKOCTH

https://resh.edu.ru

30

[TocTpoenue nepneHIuKyIIpHbIX IPIMOHN U
TJIOCKOCTH

https://resh.edu.ru

31

HepHeH,Z[I/IKy.]'IHp M HAaKJIOHHAas K IIJIOCKOCTH.
TeopeMa O IIPOCKIUH TOYKHU HA IPAMYIO
PaccrosiHue OT TOUKH JI0 MIIOCKOCTH

https://resh.edu.ru

32

PaccTosiHre OT TOYKH 10 TIIOCKOCTH.
PaccTosinue ot npsmoit 10 napauienbHOu en
TJIOCKOCTH

https://resh.edu.ru

33

VYroa MCKAY CKPCHIUBAOIIUMHUCSA ITPSIMBIMH.
Paccrosnue MCKAY CKPCIIMBAOIIINUMHUCA
MpsAMBIMHA

https://resh.edu.ru

34

Haxoxnenne pacctossHuM MEX1y TOUKON U
IIOCKOCTBIO, MPSIMOU U TUIOCKOCTBIO, MEXIY
MPSIMBIMU

Hroro no pazneny

35

Teopema o Tpéx nepneHANKYIsIpax

https://resh.edu.ru

36

Teopema, obpatHas Teopeme 0 TpEX
MEePIIeHIUKYIIIpax

https://resh.edu.ru

37

[IpuMeHeHne TeopeMsl 0 TPEX
MEPIEHIUKYISIPAX MIPU PEIICHNH 3a/1a4

https://resh.edu.ru

38

VYTIIBl B IPOCTPAHCTBE: YrOJl MEXAY IPSIMOM 1
IJIOCKOCTBIO

https://resh.edu.ru
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JByrpanHbiii yroia. CBONCTBO JTUHEMHBIX

39 1 https://resh.edu.ru
yIJI0B ABYIPAHHOI'O yria
VYros Mexay ABYMS IIIOCKOCTSIMH.

40 N 1 https://resh.edu.ru

epIEHINKYJIPHbIE IIJIOCKOCTU

IIpu3nak ne TIICHAUKYIIAPHOCTHU OB

41 P vp P - 1 https://resh.edu.ru
IJI0CKOCTEN
CBolicTBa B3aMMHO NEPIEHANKYISIPHBIX

42 . 1 https://resh.edu.ru
IJIOCKOCTEN
IIpuMeHeHne pu3HaKa U CBOMCTB

43 | TEPUCHIUKYISIPHOCTH IJIOCKOCTEN MpH 1 https://resh.edu.ru
pelIeHny 3a1a4
KonTponbnas padora Ne 2 o teme
"[lepneH IUKYISIPHOCTD MPSAMBIX U

44 | mnockocteii. YIiIbl MeXTy NPSAMBIMA 1 1

IJIOCKOCTSIMA"

Uroro no pazneny

Ky0. IMapannenenwumen, npsiMOyroabHBIN

45 o
napajjieJICnmIica 1 €ro CBOMCTBa

https://resh.edu.ru

Ilonsarue MHOI'OrpaHHrKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
46 HCBBIITYKJIBIC MHOTOTPAHHUKH, pa3BépTKa
MHOTOrpaHHuKa. Teopema Ditnepa s
BBIMYKJIOTO MHOTOTPaHHUKA

https://resh.edu.ru

Brranciaenue 31€eMEHTOB MHOT'OI'paHHUKOB:

47 | .
péOpa, TuaroHasu, yribl

https://resh.edu.ru

[Ipu3ma: N-yronpHas npu3Ma, IpaHy U
48 | OCHOBAHMSA PU3MBI, TIPAMAs U HAKTOHHAS
IIPU3MBI

https://resh.edu.ru

49 [Tnomaae 60KOBOI M MOTHOM MOBEPXHOCTH

MIPSAMOM TPU3MBI

https://resh.edu.ru

[Inpamua: N-yroapHas NUpaMuia, TPaHU U
OCHOBAaHMWE MUPAMU/IBI, IPABWIIbHAS U

50 | yceuénnas nupammaa, IpAMOYToIEHAS
nupamuaa. Anogpema

https://resh.edu.ru
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51

CgoiicTBa M MPU3HAKU NMPABUIILHOMN

nupamusl. Terpasnp. [IpaBuiibHBIN TETpasAp

https://resh.edu.ru

52

[Tnomaas 60KOBOM MOBEPXHOCTH M IOJTHOM
MMOBEPXHOCTHU MPABUIILHON TUPAMUBI.
Teopema o miomaau OOKOBOM MOBEPXHOCTU
YCEUEHHOW MUPaMUbl, IUIOAb TOJTHON
IIOBEPXHOCTU YCEUEHHOW ITUPaMUIBI

https://resh.edu.ru

53

IIpencrasnenue o MpaBUIIbHBIX
MHOTr'OrpaHHUKax: HpaBI/IJIBHBII;'I TCTpasap,
OKTadIp, KyO (TeKca’ip), JoJAeKadap U
UKOCadIp

https://resh.edu.ru

54

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHTEJIBHO TOYKH, IIPSAMOM, INIOCKOCTH.
DneMEeHThl CUMMETPUU B IUpaMuax,
napajuiejenumnenax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX

Uroro no pazneny

TToustue 00wpéMma Temra. OCHOBHBIE CBOMCTBA

55 . 1 https://resh.edu.ru
00BEMOB TEN

56 N 1 https://resh.edu.ru
OO0BEM MPAMOYTOIBHOTO TapalJIeNeHIea

57 . . . 1 https://resh.edu.ru
OO0BEM npaBUILHON TPSAMON MPU3MBI

58 . . 1 https://resh.edu.ru
O0BEM npsiMOit TPU3MBI

59 . . 1 https://resh.edu.ru
O0BEM NpaBUILHON THPAMU/IBI

60 O6béM IHpamH b 1 https://resh.edu.ru

61 . . N 1 https://resh.edu.ru
O06bEM yceu€HHOW MUpaMU/IbI

62 1

OO6bEM COCTaBHBIX MHOTOTPAaHHUKOB
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Hroro mo paszueny 1
63 CooTHolIeHUsE MEXIY 00bEMaMH MOT0OHBIX 1
Tenl
Kontponbnas padota Ne 3 o teme
63 | Muororpannuku. O0bEMbI 1 https:/resh.edu.ru
MHOTI'OTPaHHUKOB"
[ToBTOpeHue. BoruuciaeHnue paccTosTHUM:
MEXIY ABYMs TOUYKaMHU, OT TOUKH JI0 MPSMOH,
CKPEILMBAIOIIUMUCS TIPSIMBIMU
[ToBTOpeHue. Boruricnenue yrioB: MexIy
CKPEIIMBAIOIIUMUCS TPSIMBIMU, MEXKIY
65 | psMoit 1 TIOCKOCTEIO, IBYTPAHHBIX YIIIOB, 1 https://resh.edu.ru
YIJIOB MEXY IIIOCKOCTSIMU
[ToBTOpenue. IIpuMeHeHne napamiebHOCTH
66 | M HEPICHIUKYISPHOCTH IPH PEIICHHH 1 https://resh.edu.ru
MIPAKTUKO-OPHCHTUPOBAHHBIX 33124
67 . 1 )
O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH
68 | O00O0IIEHKE N CHCTEMATH3AlUs 3HAHUM 1 https://resh.edu.ru

TEMATHUYECKOE IIJTAHUPOBAHUE

IO TEOMETPUU
JIJIS 11 KITIACCA COCTABJIEHO C YUETOM PABOYEM I[TPOI'PAMMBI BOCITUTAHUS U C YVYETOM
KOJIMYECTBA YACOB, OTBOJIMMBIX HA OCBOEHUE KAX IO TEMBI.

DJIEeKTPOHHBIE
Ne KosaunuyecTBo u(pposbie
Tema ypoka undp
n/n 4acoB o0pa3oBaTe/bHbIC
pecypcsbl

[unuuaprdeckas TOBEPXHOCTh, 00pa3yromue

1 | UWHIIMHIPHYECKOH IIOBEPXHOCTH, OCh IIUITHHIPHYECKOH 1 hitps://resh.edu.ru
MMOBEPXHOCTHU
Hunuaap u ero sneMeHTsl. M300paxeHne NUIUHApa HA

2 1 https://resh.edu.ru

IUIOCKOCTH. Pa3BépTka nunuuapa
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Ceuenus nummHapa. [Lnomans 60K0BOM M MOTHOM

3 | mOBepXHOCTH LMJIMHIpPA https://resh.edu.ru
Konunveckas moBepxXHOCTh, 00pa3ykomne KOHUIECKON
4 MOBEPXHOCTH, OCh U BEPIIMHA KOHUYECKON MOBEPXHOCTU https://resh.edu.ru
Konyc u ero snementsl. M300paxkeHre KOHyca Ha
S | miockoctu. Passéprka KoHyca https://resh.edu.ru
Ceuenus konyca. [Tnomaas 60KOBOM U MOTHOM
6 | moBepxHoCTH KOHYCA https://resh.edu.ru
VYceu€HHbIN KOHYC U ero 3aemMeHThI. [1nomane 60xoBoit
7 | moBepXHOCTH yceuEHHOro KOHyca https://resh.edu.ru
[ap, chepa u ux anemenTsl. U3o0paxkeHue chepsl,
8 | mapa Ha mIocKoCTH https://resh.edu.ru
9 | Ceuenns mapa. Ilnomans chepsr https://resh.edu.ru
Bsanmuoe pacnosiokenue cepsl ¥ INIOCKOCTH, IBYX
10 | cdep. Kacarenbhas miockocTs k chepe https://resh.edu.ru
11 | KomOunanus Ten BpalleHus ¥ MHOTOTPaHHUKOB https://resh.edu.ru
MHoOTrorpaHHUK, BIIMCAHHBINA B chepy U OMHUCAHHBIH
12 https://resh.edu.ru

OKOJIO Chepsl

Hroro no paszaeny

13

006bem mumHapa. O6bEM KoHYca. O0BEM yCEeUEHHOTO
KOHYyca

https://resh.edu.ru

14

O6béM mapa. Yactu mapa: 1mapoBoil CerMeHT, 1apoBOn
CJIOW 1 IIAPOBOW CEKTOP

15

[Tonobue duryp B npoctpancTBe. COOTHOIIEHUS MEXKITY
IIOLIA/ISIMU [TOBEPXHOCTEN, 00BbEMaMHU MTO0O0HBIX (PUTYp

16

Pemenne MPUKJIAAHBIX 3aaa4, CBSA3aHHBIX C
BBIUHCIICHHEM 00bEMa Tella BpallleHus

https://resh.edu.ru

17

Kontponbnas padota Ne 1 mo teme "Tena BparieHusl.
O06bEMBI TET"

https://resh.edu.ru

Hroro no pazneny

18

BekTop Ha mII0CKOCTH U B IPOCTPAHCTBE.
Komnnuneapusie BekTopbl. CoHanpaBiieHHbIE U

https://resh.edu.ru
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MIPOTUBOIIOJIOKHO HANpaBJIeHHbIE BEKTOPbl. MoayIb
BekTOpa. PaBeHcTBO BekTOpOB. HysneBoi BekTop

19

CiioxeHue ¥ BbIYMTaHue BEKTOPOB. CBOMCTBA CIIOKEHMUSI.

CymMma HecKOJIbKHUX BEeKTOpOoB. [IpaBuio
MHOT'OYTOJIbHUKA

20

VMHOXEHIE BCKTOpa Ha YHUCJIO U €T0 CBOMCTBa

21

KomrutanapHusie BekTopsl. Pa3iioxenue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BeKTopaM. IIpaBuio
napajuieJIenune1a

https://resh.edu.ru

22

[Ipumenenue npaBui ACHCTBUI C BEKTOpaMu MIPU
pEILIeHUH 3a]1a4 U B XOZI€ J0KA3aTeIbCTB

https://resh.edu.ru

HpHMOYI‘OJ'ILHaH CUCTCMA KOOPpAUHAT B IIPOCTPAHCTBE.
KOOp,I[I/IHaTbI BCKTOpaA. (DOpMy.]'Ia pacCTosAHUA MCKAY

23 JIBYMsI TOUKaMHU. BerunciieHue JUIMHbBI BEKTOpa 110 €ro https://resh.edu.ru
KoopauHatam. KoopauHaThl cepeiMHbI OTpe3Ka
VYron mexay BekTopamu. OnpeaeneHue CKaasipHOro

o4 | TIPOU3BE/ICHNS BEKTOPOB. [Ipusnak https://resh.edu.ru
MEPIEHANKYISIPHOCTH JBYX BEKTOPOB
Boruucnenue yrioB Mex1y NpSMbIMU U IJIOCKOCTSIMHU.

o5 Brrunciienue yria Mexay npsSMbIMH U TJIOCKOCTSMH B https://resh.edu.ru
MHOTOIpaHHUKaX
KoopanHaTHO-BEKTOPHBII METO IIPU PELLIEHUN

26 | reomeTprUecKHX 3a1ad https://resh.edu.ru
Kontponbnas padota Ne 2 mo teme "BekTopsl u

27 https://resh.edu.ru

KOOpJUHATHI B IPOCTpaHCcTBE"

Hroro no pasaeny

28

IToBropenue. OcHOBHBIE (GUTYPBI, (PAKThI, TEOPEMBI
Kypca IJIaHUMETPUU

https://resh.edu.ru

29

HOBTOpeHI/Ie. 38.,[[21‘11/1 IJIAaHUMETPHUU U MCTOIBI UX
peHICHUs. Pemenne IMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4

https://resh.edu.ru

30 | Utorosast KOHTpoOJIbHAs paboTa https://resh.edu.ru
[ToBTOpenue. OcHOBHBIE (haKThI, AKCHOMBI U TEOPEMBI O
31 | MAPALIETLHOCTH | TIEPIEHIMKYIAPHOCTH B https://resh.edu.ru

CTepPEOMETPUU
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[ToBTOpenune. Muororpanuuku. CeyeHus B
3p | MHOTOrpaHHHKAX. Pemenue npakTuko- 1 https://resh.edu.ru
OpPUEHTUPOBAHHBIX 33724
[ToBTopenue. Tena BpamieHus. Pemenue npakTuko-
33 | opueHTHPOBAHHEIX 337124 1 https://resh.edu.ru
34 | O600ImEeHre ¥ CUCTEMAaTH3alKs 3HAHMI 1 https://resh.edu.ru

Hroro no pazneny

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIAA YYEHUKA

1. Marematuka: anreOpa U Hadyajla MaTEMaTUYECKOTO aHajn3a, reoMeTpusi. [ 'eomerpusi.
10-11 xnacc. Yuebnuk. ba3oBsiit u yrimyonéunsiii ypouu/ Atanacss JI.C., byty3os

B.®., Kagomiies C.b. u ap.; AkimmonepHoe o61iectBo "M3narensctBo "IIpoceenienue’

2. T'eomerpus. Jlunaktuaeckue matepuainbl. 10 kiacc. bazoBblit 1 mpodUIbHBIM
ypoBHu./b.I". 3uB; AxunonepHnoe oo6mectBo "M3narensctBo "[IpocBemenne”
3. T'eometpus. unaktndeckue marepuainsl. 11 knacc. bazoBslii 1 mpoduIbHBINR
ypoBHu./b.I". 3uB; Axunonepnoe oomectBo "M3narensctBo "[IpocBemenue”
METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Meroauueckoe mocobure K mpeaMeTHON JIMHUU yueOHUKOB 110 reomeTpuu JI. C.
AranacsH, B.®.byry3oBa, C.b.Kagomiiesa u ap.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

www.fipi.ru
WWW.rustest.ru

https://ege.sdamaqia.ru/

https://resh.edu.ru
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