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HOACHUTEJBHASA 3AIIMCKA

Pabouast mporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuarommxcst 10 —11 kmaccoB paspabotana Ha ocHoBe DenepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTAHAAPTA CPEAHEr0 OOIIEro 00pa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWN, TMPEIBIBIAEMBIX K
MaTEMaTUYECKOMY OO0pa30BaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CTI€UMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETEHIUSIMU,
COCTABJISIIOUIMMU OCHOBY JJI CaMOPa3BUTHS M HENPEPHIBHOTO 0OOpa3oBaHUS,
LEJIOCTHOCTh OONIIEKYIbTYPHOTO, JUYHOCTHOTO W TO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTU 00YYaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIEero
oOpa3zoBanusi OOYCJIOBJIEHA MPAKTHUYECKOW 3HAYMMOCTBHIO METANPEIMETHBIX U
IPEIMETHBIX PE3YJIbTaTOB OOYYEHHS] T€OMETPUM B HAMPABICHUU JIMYHOCTHOTO
pa3ButTusl oOydaronuxcs, (opMupoBaHus (YHKIIMOHAIBHOM MaTeMaTHUYeCKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILIINH. PazButre y oOy4aronmxcs
MPaBUWIBHBIX TMPEACTABICHUA O CYIIHOCTH W MPOUCXOXKICHUU TEOMETPUUYECKHX
a0CTpakinii, COOTHOIICHUH pPEATHHOTO W HJICATHLHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOM SBJICHUM MW TMPOLECCOB PEATBHOTO MHUpPA, MECTE
TE€OMETPHUH B CUCTEME HayK M POJIM MAaTEMAaTHYECKOTO MOJICITUPOBAHHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yUYaluxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM W3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEYMBAET BO3MOXHOCTb H3Y4YEHHUS Kak
TUCIMILTAH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (opMHpyeMOoe NpH H3YYEHHH OO0YyYarolUMHUCS
MOHSTUHHBIX OCHOB T€OMETPUHU U TTOCTPOCHUH IIEMOYKH JIOTHYECKUX YTBEPKICHHIMA
B XOJIe PCIUIEHUS TEOMETPUYECKUX 3aj7a4, YMEHHE BBIJIBUTATh U OINPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PELICHUH 3aJad €CTECTBEHHO-
HAY4YHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3HKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 001acTsIX AEATENBbHOCTH 4YelioBeka. OpueHTalus 4YelioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOTO ObITHs, Gdopma
OTpaXEHUsI OKPY’KAIOIIET0 MHUPA, YCJIOBHE YCIEUIHOTO TMO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpazamu 0ObEIUHSAET pa3Hble BUJbBI y4eOHONM U TPYAOBOU JESATEIHLHOCTH,



SBJISICTCSI OAHUM W3 MPOPECCHOHATBHO BaXXHBIX KayeCTB, MOATOMY aKTyalbHa
3amaya (QopMHUpOBaHUS Yy OOYYAIOLIMXCS MPOCTPAHCTBEHHOTO MBIILIICHUS Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESATEIHHOCTH [0 MHOTUM HaIlpaBJICHUSIM.

[leas ocBoenusi mporpamMmmbl yueOHOTO Kypca «l'eomerpusi» Ha 0Ga3oBOoM
ypoBHE 00yueHus — 00I11eo0pa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJarormuxcst ~ 4epe3  oOecredeHWe  BO3MOXKHOCTH — TPUOOPETCHHS U
WCMOJIb30BAaHUSI CHUCTEMATUYECKUX TE€OMETPUUYECKUX 3HAHUW W JICUCTBUH,
cnenu@UUHBIX TEOMETPUHU, BO3MOKHOCTH YCIIEIIHOTO MPOJOJIKEHUSI 00pa30BaHUS
0 CTIEIMAIBHOCTSIM, HE CBSI3aHHBIM C MIPUKJIAAHBIM UCIIOIb30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE NpeAHA3HAYCHA ISt
00y4YaroImMXCsl CPEAHEHN MIKOJbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHECHUM
Ha YpOBHE OCHOBHOro 0011ero obpasoBaHus. TakuM oOpa3om, oOyyaromuecss Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MAaTEMaTUYECKUE YMEHUS, CBS3aHHBIC
CO chnenu(puKod TEeOMETPUU U HEOOXOJIUMBIE IS JKU3HHM B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYUTh I'€OMETPHUIO OoJiee
IyOOKO, €CJiM B JajdbHEWIlIEeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUECKUX
3HaHUSX B MPOGECCUOHATBHON JeATEIHLHOCTH.

JlocTikeHne 1eNd  OCBOCHHSI TMPOrpaMMbl  0OECIeUUBACTCs pEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMU 3aJadyaMH OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBIstOTCS:

e (opMupoBaHUE TMPEJACTABICHUS O TEOMETPUM KaK YacTH MHUPOBOH

KYJbTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAaHHUKAX M TeJIaX BpaICHUS
KaK O BaXXHEHIIMX MAaTEMAaTHYECKUX MOJIEISAX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh Pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupoBaHHE YyMEHHUs paclo3HaBaTh Ha YEpPTEXKaX, MOJCIAX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJIAJICHUE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIOB  3ajad;
dbopMupoBaHUE YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JIOKAa3aTeJIbHbIC
paccykIeHUsT B XOJI€ PELICHUS] CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKUX CIOCOOHOCTEHM
oOy4Jaronmxcsi, MO3HaBaTEJIbHOM  AKTUBHOCTH,  MCCIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHHE PAaClO3HABaTh MPOSABICHUS TE€OMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaNbHBIX KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OopMynHpoBaTh WX Ha A3BIKE
TEOMETPUHU U CO34aBaTh Nr€OMETPHUUECKUE MOJAECIIN, IPUMEHATh OCBOCHHBIM
F€OMETPUYECKHUM ammapar [Jis PELICHHS MPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIJIIOUEHHUE B KYpC
CTEpEOMETPUM B Hayajle €ro H3y4YeHUs 3aJay, pellaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPEIEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CIOCOOCTBYIOT pAa3BUTHUIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTHUBUPYET K
JANbHENIIEMY U3YUEHUIO IIPEAMETA.

[Tpennourenue oTAAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETHUYECKHE 3HAHHUSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
MIPAKTUYECKOM JEATEIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEICTABICHUN Yy
ydaluxcsi B Kypce CTEpPEOMETPUM MPOBOAMTCS 3a CUET pEIIeHUs 3a1ad Ha
CO3/IaHHME  MPOCTPAHCTBEHHBIX 00pa30oB W  3aJady Ha  ONEPUPOBAHUE
IPOCTPaHCTBEHHBIMU oOOpa3amu. Co3znanue oOpa3za MPOBOAMTCA C ONOPOM Ha
HaIJISIIHOCTh, A ONEepUpOBaHUE O00pa3oM — B YCJIOBHUSX OTBJICYEHHS OT
HaIJISITHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COAEPIKaHMUS.

OcHoBHBIE conmepxaTenbHble MHUU Kypca «['eometpun» B 10-11 kimaccax:
«MHororpanHukn», «IIpsmble U IIJIOCKOCTH B IPOCTPAHCTBE», « Teia BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenenserca He TOJbKO IO COJAEP)KATENbHbIM JIMHUSIM, HO M MO ToJaM
00yueHHUs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

ConepxaHnue 00pa3oBaHUS, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yjbTaTaM
OCBOEHHUSI paboyeil mporpaMMmbl, pachpelneia€HHbBIM [0 TojgaM OOy4eHHs,
CTPYKTYpUPOBAaHO TakuM o0Opa3oM, 4YTOObl OBJAJACHHE T'€OMETPUUECKUMU
MOHATUSMUA U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIATENBHO, C
COOJII0/ICHUEM TIPUHIIUIIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIIMCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MpPE/ICTABICHUN OOy4arouIuxcs, paclivpss u
yray6ssist €, o0pa3ysi MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHnue reometpun oTBOoauTCS 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a iBa roga o0ydenus - 102 yueOHbIX daca.



COLEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMble ¥ JIOCKOCTH B NPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMeTpuu. Touka, mOpsiMasi, TUIOCKOCTb,
npoctpadHcTBO. lloHsiTHE 00 aKCHMOMAaTUYECKOM TIOCTPOCHHUHM CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHWe TMpAMBIX B IPOCTPAHCTBE: MEPECEKAOIIHNECH,
napajuielibHble M CKpeluBarommecs mnpsmelie. llapamienbHOCTh MOpPSIMBIX |
IUIOCKOCTEW B TMPOCTPAHCTBE: MapajlielIbHbIE MpPsIMbIE B  IMPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSIMBIX; MNapaJIEIbHOCTh MPSAMOM M TJIOCKOCTH. YTJIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YrojJ MEXAY IMPAMBIMA B I[POCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEMN: IapajuieabHbIC IJIOCKOCTH; CBOMCTBA
napajieNibHbIX —TuiockocTel. [Ipocrteifive mnpocTpaHCTBeHHbIE (UTYpBl Ha
IJIOCKOCTHU: TETPAdIp, KyO, MapaiieenuIie]l; MOCTPOCHUE CEUCHUM.

[lepneHAUKyYISIPHOCTD NPSIMOM U IUIOCKOCTHU: MEPIECHANKYIISPHBIC MPSIMbIE B
MPOCTPAHCTBE, MPAMBIE NapaUICIbHbIE W TEPNEHAUKYJIAPHBIE K IIIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPsSMOi
NEPIICHANKYJIAPHON IIOCKOCTH. YTIIbI B IIPOCTPAHCTBE: YroJl MEXAY IPAMON U
IUIOCKOCTBIO;  ABYIPAHHBIM  Yroj, JIMHEWHBIM Yrojg JBYTPAaHHOIO  yIJId.
[TepnieHaUKYSp ¥ HAKIIOHHBIC: PACCTOSHUE OT TOYKH JO MJIOCKOCTH, PACCTOSHUE
OT MNOpsSIMOM 10  TUJIOCKOCTH,  TpOeKuust  (GUrypel  Ha  IJIOCKOCTb.
[lepneHaUKYISAPHOCTh  TIJIOCKOCTEH: TPU3HAK  MEPHEHAUKYISIPHOCTA  JABYX
mockocTel. Teopema o TpeX MepHeHIUKyIspax.

MHOrorpaHHuKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOTPAHHUKA, BBIMYKJIbIE
Y HEBBIYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOrOorpaHHuka. [Ipu3ma: n-yronapHas
MpU3Ma; TPaHW U OCHOBAHUS TPU3MBI, TIpsIMasi U HAKJIOHHASI TIPU3MBbI; OOKOBasi U
MOJIHAs MTOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajjenenunes M ero cpoiicta. Ilupamupaa: N-yroibHasg nupamuaa, TpaHUu U
OCHOBAHUE MUPAMUJILI; OOKOBas U TOJIHAS IOBEPXHOCTh MUPAMUJIBL; MPABUIIbHAS U
yCEUYCHHAsl mnupamMuja. OJIEMEHThl Mpu3Mbl HW  nupamuasl. I[IpaBuibHbIE
MHOTOTPAaHHHMKH: MOHATUE IPABUIBHOIO MHOTOTPAHHUWKA; MPABUJIbHAS MpPU3Ma U
MpaBWIbHAS THPAMUJA; NpaBWIbHAsS TPEYTroJibHAsA MNHUpPaMUIAa U TPABUIbHBIN
Terpa’ap; KyO. IlpencraBieHue O MNPaBWIBHBIX MHOTOIPAHHUKAX: OKTadIp,
noaeka’ap v ukocaxap. CeueHus: Npu3Mbl U MUPAMU/IBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IJIOCKOCTU.  DJEMEHTbl CUMMETPUM B MNHpPaMHAAX, Napajuielenunenax,
MPaBUJIbHBIX MHOTOIPAaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAaHHUKOB: peOpa, UaroHaiu, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH M TMOJHOW MMOBEPXHOCTU MPSMOM MPU3MBI,
IUIOLIAJAb OCHOBAaHUM, TeopeMa O OOKOBOW IMOBEPXHOCTU MPSIMON MPU3MBIL
[Inomans OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MHPAMU/IBI,
TeopeMa O IUIOMAAN yCedeHHOW mnupamunabl. Ilorstue 00 o0beme. OOBEM
MTAPaMUJIBI, TTPU3MEI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MMOBEPXHOCTEH, 00BEMaMU MOJOOHBIX TEN.

11 KIIACC

Tesia Bpalmenust

[unuaapuueckas MOBEPXHOCTb, oOpasytomue UJIMHAPUYECKON
MMOBEPXHOCTH, OCh ITWIMHAPUYCCKON TMOBEepXHOCTH. [[uawHAp: OCHOBaHWS U
OOKOBasi TMOBEPXHOCTb, OOpa3ylolias MU OCh, IUIONIaAhr OOKOBOW M TIOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOocTU. KOoHyC: OCHOBaHMe U BepIlIMHA, 00pa3yromias
U OChb, IUIOMIaJb OOKOBOW W TOJHONH TMOBEPXHOCTU. YCEUCHHBIM KOHYC:
oOpa3yrolye 1 BBICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUaMeTp; IUIOLIAIb MOBEPXHOCTU CQEpHI.
B3anMHoe pacnionoxkenue chepsl U MIOCKOCTH; KacaTelbHas TIOCKOCTh K cdepe;
JI01aIb ChEephl.

N3o00paskeHne Ten BpalleHUs Ha TUIOCKOCTH. Pa3BépTka MUIMHApPA M KOHYCA.

KoMOuHanuu Tenm BpamieHWs ©W  MHOTOTPAHHUKOB. MHOTOTPaHHUK,
OTHMCAaHHBIA OKOJIO cdepwl; cdepa, BMNHUCAHHAS B MHOTOTPAHHUK, WIH TEIO
BpaIllCHUSI.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEMe
MPSMOYTOJILHOTO Tapajienenunena u ciaeactBus w3 He€. OO0bEM 1MIMHApA,
KoHyca. O0BEM 11apa u 1iomaab cQepsol.

[TogoOuble Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MMOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TE.

Ceuennss mwiMHApa (OapaJUleIbHO M MEPIEHIUKYISIPHO OCH), CEUYEHUS
KOoHyca (TapaJiieIbHOC OCHOBAHHMIO M TIPOXOJIAIIEE Yepe3 BEPINHUHY), CCUCHHS
miapa.

BekTOopbl H KOOPAUHATHI B MIPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpancTBe. COXKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIIO. PaszmoskeHne BEeKTOpa Mo TPEM HEKOMITTIAaHAPHBIM
BekTopaM. [IpaBuno mnapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
OpUMEHEHUEM TpaBui JCHUCTBUUH ¢ Bekropamu. I[IpsiMoyrosibHas cucrtema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel Bekrtopa. IIpocrermme 3amadn B
KOOpAMHATaX. YToll Mexay BekropaMu. CKaJISIpHOE NPOU3BEICHHE BEKTOPOB.
BrrunciieHne yrioB MexXay NPSAMbIMU U IUIOCKOCTSIMU. KOOpauHAaTHO-BEKTOPHBII
METOJ IPU PELUICHUN FT€OMETPUUECKUX 3a/1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro mpeaMera
«MareMaTnka» XapakTepu3yrTCs:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
M OTBETCTBEHHOI'O 4YJ€HAa POCCHUKCKOro OOMIECTBA, IMPEACTABICHHEM O
MaTEMaTUYECKUX OCHOBAX (YHKIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SBICHHM,
npoLeayp TpaxaaHcKoro oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJICHCTBOBaTh C COIMAJIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHH C HX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IHaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKOM Ipa)KaaHCKOU UJACHTUYHOCTH, YBOXKEHUS K
IIPOLIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MaTeMaTUYECKON IIKOJIbI,
K MCIOJIb30BAHUIO ATUX JOCTHKEHUW B JIPYTMX HayKaxX, TEXHOJOTHSIX, cdepax
SKOHOMMKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTBIO
YYE€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOrO OyAYyLIETO.

JcTeTHYECKOe BOCIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAS ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peneHnu, paccyXIEHUN;
BOCIIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JIMuYHbIX BUJOB UCKYCCTBA.

Puznyeckoe BOCIMTAHUE:

chOPMHPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTEeMaTHYECKHWe 3HAHUA B
HWHTEpecax 30pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAaHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATUM U

OT/bIXa, peryJisipHas buznueckas aKTUBHOCTB); bu3nIecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATUAX CIIOPTUBHO-03J0POBUTEIBHOM
JESTEIBHOCTBIO.

TpynoBoe BoctiuTanue:

TOTOBHOCTBIO K TpPYAy, OCO3HAHUEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nmuyHbM  chepaM  MpPo(ecCHOHANBHON  JCSATEIBHOCTH, CBSI3aHHBIM  C
MATEeMAaTUKOM M €¢ MPIJIOKEHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBINH BBIOOD
Oynymeld mpodeccid W Peaqu30BbIBaTh COOCTBEHHBIC JKW3HCHHBIC TIUIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMo00pa30BaHUI0 Ha MPOTSHKCHUU BCEHW J>KM3HHM, TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYCCKHUX 3374 MAaTEMaTHYECKOW HAIPaBICHHOCTH.

IKOJIOTHYECKOE BOCTIMTAHNE:

C(OPMHPOBAHHOCTBIO JKOJOTMYECKOW KYJIBTYPbl, TOHUMAHHUEM BIIUSHHSI
COILMAIbHO-9KOHOMHUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOIHON M COLMATBHOM
cpedpl, OCO3HAaHHEM TJIO0AJTBHOTO XapakTepa JKOJOTHYECKUX  MpolieM;
OpUCHTAIMEeH Ha NMPUMCHCHHE MaTEMAaTHUYCCKHUX 3HAHWHA JUIA PEIICHUS 3a1ad B
00JTaCTH  OKpY’XKAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIIKOB W OICHKH UX
BO3MOYHBIX MOCJICICTBUH IS OKPY>KAIOIICH CPEIIbI.

LleHHOCTH HAYYHOTO TMO3HAHHUSI:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM W  OOIICCTBEHHOW MPAKTUKH, TOHUMaHUEM
MaTeMaTHYECKON HayKH Kak cQepbl YeIOBEUECKOH ACSATEIbHOCTH, STalloB €¢
pa3BUTHS W 3HAYMMOCTH IS Pa3BUTHS [HMBWIM3AINH, OBJIAJICHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTUYECKOW KyJIbTYypOW KaK CpEICTBOM ITO3HAHUS MUPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYI0 M HCCIICIOBATCIIbCKYIO JCSITEIbHOCTD
WHAUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO MpeaMmeTa
«MaremaTuka» XapaKTEePUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCliCBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1)  Vuueepcanvuvie = noznasamenvHvie — Oelicmeus, — 00eCHeHUBAIOM
Gopmuposanue 0a306bIX KOSHUMUBHLIX NPOYECCO8 00YUAOWUXCA (0CB80EHUe
Memo0o08  HNO3HAHUA — OKpyJcaoweco  Mupda,  HpPUMEHeHUue  JI02UYeCcKUXx,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3zoBble JiornyecKue 1eicTBUA:

e BBIABIISITH U XapaKTEPHU30BaTh CYIICCTBCHHbBIC MPU3HAKA MaTeMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY TMOHATUAMH; (OPMYIUPOBATH
OTIpEJICICHUs]  TOHSATWUW; YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(uKaIyM, OCHOBAaHUSA JUIsi OOOOICHUS W CPAaBHEHUS, KPUTECPUHU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (QopMymUpoBaTh W  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIHC;
YCIIOBHBIE;

e BBIBIATH  MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTUBOpeYrsi B (aKkTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejiaratb ~ KpUTepUM  JJIsl  BBIABICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEYMH;

e JI€NIaTh BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKHU, JCAYKTUBHBIX H
WHJYKTUBHBIX YMO3aKJIIOUCHUH, YMO3aKJIIOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUM (MPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATH apTryMEHTAIIUIO,
NPUBOAUTH TPUMEPBl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh cmoco0 pemieHuss yuyeOHOW 3amaun (CpaBHHBATh HECKOJBKO
BApUAHTOB peElLIEHUs, BBHIOMpaATh Hauboiee MNOAXOASIIMI ¢ Yy4eTOM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBare/ibCKue AeiicTBUSA:

e HCIIOJB30BAaTh BONPOCHI KaK MCCIEAOBATENIbCKUIA HHCTPYMEHT MO3HAHMS;
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUHE, MPOOIIEMY,
yCTaHaBJIMBAaTh HCKOMOE€ W  JaHHOe, (QOpMUpOBaTh  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAaHHBIN AKCHEPUMEHT,
UCCJIEIOBAHUE IO YCTAHOBJIICHHIO OCOOEHHOCTEH MaTEeMaTUYECKOIO
O0OBEKTa, SBJICHHS, TPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIEHUSI U BBIBOJIBI IO PE3yJIbTaTaMm
MPOBEICHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE IMPOIIECCa, A TAKKE BBIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ undopmanueii:

e BBIABIATH AchUIUTH UHGOPMAIIUU, NAHHBIX, HEOOXOIUMBIX JIJIi OTBETa
Ha BOIIPOC U JJIsI PEILLICHHUS 33/1a4u;

e BBIOMpaTh UWH(DOpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIPETUPOBATH WH(POPMAIHIO
Pa3IMYHBIX BUJIOB U (POPM MpEICTABICHUS;

e CTPYKTYpUpOBaTh HHGOPMAIIUIO, TPEACTABIATh €¢ B pa3IM4HbIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaJICKHOCTh uHbopmaruu 1o CaMOCTOSITETILHO
c(hOopMYJIMPOBAHHBIM KPUTEPHUSIM.

2)  Vuueepcanvnvie = KoMMyHukKamuemuvle  Oelicmsus, — 0bOecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

Oo0menmue:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU M LIETSIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BbIpa)kaTh CBOIO
TOUYKY 3pPEHMSI B YCTHBIX M NHCBMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOJTY4YECHHBIN pe3yibTar;

B X0JIe 00CYKIEHH 3a7]aBaTh BOIPOCHI 0 CYIIECTBY 00CYKIAEMOU TEMBI,
Ipo0JIeMBbl, pelIaeMoi 3aJ1auM, BbICKAa3bIBATh UJIEU, HAIIEJICHHbIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHHA C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHAaliora, OOHApyXMBaTh Pa3IU4Me U CXOJCTBO TMO3UIIUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHNUS;
OPEJICTaBISITh  pEe3yJNbTaThl  pEUIeHHs  3aJaud,  DKCIEPUMEHTAa,
UCCIIEJIOBaHMsSI,  IPOEKTa;  CaMOCTOSITENIbHO  BBIOMpaTh  Qopmar
BBICTYIUICHHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPUH.

CoTpyaHu4ecTBO:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHMBUyaJIbHON pabOThI IPU pElICHUU yU4eOHBIX 3a/1a4; IPUHUMATD 11EJTh
COBMECTHOM JIESATEIBHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM
paboThI, pacpeAenaTh BUILI paboT, JOrOBapUBATLCS, OOCYKAATh MPOIIECC
U pe3yibTaT padoThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIOBHIX opMax padoThl (00CYykIeHNs, 0OMEH MHEHUH,
«MO3TOBBIE ITITYPMbD» U WHBIC); BBIMOJHATH CBOIO YacTh pabOTHl U
KOOPJIMHUPOBATh CBOM JICWCTBHS C JPYTUMU YICHAMH KOMAH]IbI;
OIICHMBATh KA4YE€CTBO CBOETO BKJaJa B OONIMH MPOAYKT MO KPUTEPHSM,
chOpMYIUPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pezynamueHsle Oeticmeus, obecneuusarom

Gopmuposanue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTU.
Camoopranusanus:

COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3a/1a4l, BBIOUPATH CIIOCOO pellIeHHs
C YU4ETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUHN C YYETOM HOBOM
nH(pOpMAIIUH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TI03HABATEIHHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICHMCTBUN M MBICIUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca |
pe3yJibTaTa pelICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOIYT BO3HUKHYTh MPU PELICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIbHOCTh HAa OCHOBE HOBBIX
00CTOSITENBbCTB, IAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yNbTaTa IEIU U YCIOBUSM, OOBSICHATH
NPUYUHBI JOCTUKEHUS WM HEIOCTHKEHHUS pPe3yJbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETCHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OmnepupoBaTh NOHATUSAMU: TOUKA, IPSAMas, IJIOCKOCTb.

[TpuMeHATh aKCHMOMBI CTEPEOMETPUHM M CIEACTBUS U3 HUX NPU PEIICHUU
r€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATHIMU: MMAPATUIETBHOCTh U MEPIEHIUKYISIPHOCTD NPSAMBIX
U IIJIOCKOCTEN.

KnaccudumnmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIM Yroj, TpPaHW JBYI'PAHHOIO VTJa,
pedpo JBYrpaHHOTO yrIjla; JMHEWHBINA Yrojl ABYTPaHHOIO yria; T'pagyCcHas Mepa
JIBYTPAHHOTO yIJIa.

OnepupoBaTh IOHATUSAMU: MHOTOIPAHHMK, BBIMYKJIBIA M  HEBBITYKJIbIN
MHOT'OIPAHHHMK, 3JIEMEHTHI MHOTOTpPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrno3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHUKOB (NMpaMuia; MpU3Ma,
OpSIMOYTOJIbHBIN Mapaienenumnes, Kyo).

KnaccupunupoBat  MHOTOTpaHHMKH,  BBIOMpass ~ OCHOBaHUS iAo
Kjaccuukauuyd (BBITYKIbIE M HEBBINYKJIblE MHOTOTPAHHUKH, MPABUIIbHBIC
MHOTOTPAHHUMKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJIeIeIUIeabl).

OnepupoBaTh MNOHATUAMHU: CEKYILAsl NIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJI CIIEIOB.

Crpouth ceuYeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIE) TIOCKHE YEpPTEkKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUI
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKIEHUE TEOMETPUYECKHUX BEJIMUYMH MO 00pa3uaM Hiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIUTHUYECKHE METOJIbl NPH PELICHUU
CTaHAAPTHBIX MaTEMaTUYECKUX 3aJa4 Ha BBIYHMCICHUE PACCTOSIHUN MEXAY IBYMS
TOYKaMH, OT TOYKA JO TNPsIMOM, OT TOUKHM [0 IJIOCKOCTH, MEKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemarp 3aaun Ha HaXOXKJEHUE T€OMETPUUYECKUX BEJIMUMH 10 o0pa3iam Wiu
aNropuT™MaM, NPHUMEHSS W3BECTHBIE AHAIUTHUYECKHE METOJbl NpPHU PELIECHUU
CTaHAAPTHBIX MAaTEMaTMYECKUX 3aJad HA BBIYUCICHHE YIJIOB  MEXAY
CKPEILMBAIOIIMMUCA HPSIMBIMU, MEXIy MNPAMOH M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHbBIX YTJIOB.



Bbrancnsate 00bEMbl M IJIOLIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma,
nupaMpja) ¢ [puUMEHEHHEM (OpMyn; BBIYMCIATH COOTHOLIEHMSI MEXAY
IUIOIIAIIMU TOBEPXHOCTEN, 00bEMaMU NOJJOOHBIX MHOTOTPAaHHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTekKax U
PHUCYHKax.

[TpumeHsaTh TeomeTpuueckue (aKThl JUId PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, MPEANoaralouux HECKOJIbKO IIaroB PEUICHUs], €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP NpPOCTEWIIHE NPOTPaMMHBIE  CPEICTBA W DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 33/1a4.

[IpuBOINTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B NPHUPOAE H
YKU3HH, PACIIO3HABATh IIPOSIBJICHUE 3aKOHOB '€OMETPUU B UCKYCCTBE.

IIprMeEHATH IOJIYyYEHHBIE 3HAHWS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyalluH W IIPUMEHATh HW3YYEHHBIC IIOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTUYeCKH CQPOPMYJIMPOBAHHOM MPOOJEMBI, MOJIEIHPOBATH pEalbHbIC
CUTyallUn Ha s3bIKE T'E€OMETpPUH, MCCIEAOBAaTh IOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOpeM, anmnapara aireopsl; perarb
[IPAaKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM IT'€OMETPUUECKUX BEIINYHUH.

11 KJIACC

OmnepupoBaTh MOHATUSMHU: LUJIMHAPUYECKAas TOBEPXHOCTb, O0Opasyromine
MWIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3ymolire KOHU4eCKOH OBEPXHOCTH, KOHYC; C(hepruyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (WIMHAP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTh B3aMHOE pacrojiokeHue chepsl U MI0CKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CETMEHTA; IIAPOBOW CJIOW, OCHOBAaHHWE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beraucnste  00BEMBI W IUIONIAM  TOBEPXHOCTEH TN  BpAIlCHUSA,
TE€OMETPHUECKUX TEJl C MPUMEHEHHEM (PopMyI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHWK, BIIMCAaHHBIH B cdepy H
OMMCAaHHBIM OKOJIO cdephl; cdepa, BMHCAHHAS B MHOTOTPAHHUK WM TEJO
BpallleHHs..

BBIYUCISITE COOTHOMICHHSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BbEMaMu
MO00HBIX TEIL.



N300paxaTh u3ydaemble (UTYypbl OT PYKH U C MPUMEHEHHEM IPOCTHIX
YEPTEIKHBIX HHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) INTIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX
¢duryp: BuI cBEepXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MpeoOpa3oBbIBATh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekKax U
PHUCYHKax.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBITTONHATE  JEHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMU OHU 00J1a/1a10T.

[IpuMeHATh IpaBUIIO MAapaJUICIEIIUIIEAA.

OnepupoBaTh NOHATHIMU: JTE€KAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOpA, YTrOd MEXAY
BEKTOpPaMH, CKAIPHOE IIPOU3BEIECHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTODBI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJsSIpHOE MPOM3BEIEHUE, pPACKIA[bIBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumensaTh reoMeTpuueckue QaxTbl sl PEIICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NpeAnoaraonMX HECKOIbKO 1IaroB PEIICHMs], €CIU YCIOBUS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

PemaTte npocreiinme reoMeTpuYecKre 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTelbCTBO MAaTEMAaTUYECKUX OTHOIICHUM H
HAaXO0XKJEHUE T€OMETPUUYECKHUX BEJIMYMH M0 00pa3iiaM WM ajaropurMam, TpuMeHss
M3BECTHBIE METObI IIPU PEILICHNUN CTAaHAAPTHBIX MaTEMaTHUYECKUX 3aau.

[IpumeHATr OpOCTEHIIHE IPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUYECKHX 3a]1a4.

[IpuBoaMTH NpUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOIE U
’KU3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YEHHBbIE 3HAHUSA HA TMPAKTHKE: aHAJU3UPOBATh peasbHbIC
CUTyallUM W NPUMEHATh HU3YYCHHBIE IOHATUS B TNPOLECCE IOHCKA PELICHUs
MaTeMaTH4eCKu C(HOpPMYIHpPOBAHHOW MpPOOJIEMBbI, MOIEIUPOBATh pealibHbIE
CUTyallUM Ha S3bIKE TE€OMETPUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHSATUH U TEOpEeM, arnapara anre0pbl; penarh
PaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKUX BEITUUMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Konrtpoasubie | IlpakTuyeckue
n/n NPOrpaMMbl Bcero o0pa3oBaTe/bHbIC
padoThbI padoThbI
pecypcsbl
bubmuorexa [JOK
1 Beezetine b crepeomeTpiio 10 https://m.edsoo.ru/1c209e37
[IpsiMble ¥ IIIOCKOCTH B TPOCTPAHCTBE. bubnunoreka [IOK
2 . 12 1
[TapanneabHOCTh NPSAMBIX U TIIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHUKyISIPHOCTD NPAMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEHN https://m.edsoo.ru/1c209e37
bu6mmorexa [IOK
4 1 1
VYTIubl MeXAY IPSIMBIMU U TUIOCKOCTSIMH 0 https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
5 M 11 1
HOTOTPETHHIH https://m.edsoo.ru/1c209e37
N bubnuoteka [IOK
1
6 OOBEMBI MHOTOrpAHHHIOD o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: ceueHust, pACCTOSIHUS U YTIIbI 4 1 buomorexa LIOK
P ' P e https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



https://m.edsoo.ru/1c209e37
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https://m.edsoo.ru/1c209e37
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11 KIIACC

Kosun4yecTBo 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne n/n P Kontpoabueie | IIpakruyeckue (mucpp )
NMPOrpamMMblI Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
bubmuoreka [JOK
! Tena ppateHis 12 https://m.edsoo.ru/1c209e37
\ bubmmoreka [IOK
2 OOembt TN > 1 https://m.edsoo.ru/1c209e37
bubnuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1 httos://m.eds00.ru/1c209e37
4 [ToBTOpEeHwme, 0000IICHHE, 7 1 bubnnorexa [JOK
crucTeMaTu3aluvs 3HaHU https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHBIE
Ne Hara uudgposbie
Tema ypoxka Kontposabubie | IIpakTuyeckue p
n/n Bcero u3ydyeHusi | oOpa3zoBaTebHbIE
padoTsbI padoThbI
pecypchbl
OCHOBHBIE TTOHSITHS CTEPEOMETPHH
TOYKa, MpsiMasi, INIOCKOCTb,
npocTtpanctso. [IpaBuna
1 1/11;)06 I;)KeHI/I}I Ha pHc Kax: 1 bubmmorexa LIOK
P pHEYH o https://m.edsoo.ru/aecc77cd
M300paKeHUs IIIOCKOCTEH,
napajuIebHbIX NPSIMbIX (OTPE3KOB),
CepeHbI OTPE3Ka
[TonsTus: nepecexaronmecs
2 TJIOCKOCTH, TIepeceKaroluecs mpsamas 1 bubmorexa HOK
> TP P https://m.edsoo.ru/2d8a9c99
1 TUTOCKOCTH
[TonsTus: nepecekaromuecs
3 TJIOCKOCTH, TICPECEKAIOIIUECS MpsMast 1 bubsmorexa HOK
- T1eP P https://m.edso0.ru/db685e73
Y TUTOCKOCTH
3HAaKOMCTBO C MHOTOTPaHHHUKaMHU,

4 n300pakeHne MHOIOTPaHHUKOB Ha 1 bubmuoteka [LIOK
PUCYHKaX, Ha TPOEKLIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTekax
HavanwsHbie cBeeHus o kyoe u

5 MUpaMUJIe, UX Pa3BEPTKU U MOJIEIIH 1 bubmaorexa LOK

P > VX pA3BEp ' https://m.edso0.ru/b30dff38
CeueHnst MHOTOIpaHHUKOB
bu6mmoreka [IOK
6 HauanpHabie cBenneHust o Kkyoe u 1 1

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



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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IUpaMHJIE, UX Pa3BEPTKU U MOJEIIH.
CedeHust MHOIOIpaHHUKOB

ITonsatue 06 akcHOMaTHYECKOM

bu6mmoteka [IOK

7 MIOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
P P P https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CIEACTBUS U3 HUX
[TonsiTue 06 akcHOoMaTHIECKOM
8 MIOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI buomrorexa LIOK
p p pHH: https://m.edso0.ru/239c8cb4
CTCPEOMETPHUH U CISACTBHSI U3 HAX
[TonsiTne 06 akCHOMATHYIECKOM
9 MMOCTPOCHHUH CTEPCOMETPHH: aKCHOMBI bubmorexa LIOK
p p pHH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTne 06 akCHOMATHIECKOM
10 ITOCTPOCHUH CTEPEOMETPHH: aKCHOMBI bubamorexa HOK
p p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CICACTBHS 3 HAX
B3anMHOe pacrnionoxenue npsMsIx B
1 IIPOCTPAHCTBE: MEPECEKAIOLINECS, bubnuoreka [LIOK
MapajuleJIbHbIE U CKPEILHUBAIOLIUECS https://m.edsoo.ru/1a2520f6
TIPSIMBIC
[TapamrensHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 rapajieabHbBIe TIPSMBIC B bubmoreia HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaUIETLHOCTh TPEX
TIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 TIJIOCKOCTEH B MPOCTPAHCTBE: bubnmnoreka [IOK
[TapamrensHOCTH IPSIMON U https://m.edsoo.ru/ee1d19b9
TIOCKOCTH
bubmuoteka [IOK
14 VYTI1Bl ¢ COHANPaBICHHBIMHU 1

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

15 VYroa Mex 1y IpsIMbIMH B bubmmoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYroa Mexy NpSMbIMH B bubnuorexa [IOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapamienbHOCTB MIIOCKOCTEM: bubnnorexa [IOK
napajuieJbHble MIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa MmapajieIbHBIX TUIOCKOCTEH bubmmorexa LIOK
P https://m.edso0.ru/e504d656
[Ipocreiine mpocTpaHCTBEHHbBIE
19 (bfl)r bl HA HJIOEKOCFT)H' TETpa’[L bromiorexa LIOK
P $ TCTPAD, https://m.edso00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuorexa [JOK
20 Hoctpoetie cesernit https://m.edsoo.ru/1d434dof
bu6mmotexka I1IOK
21 IT i
OCTpOCHHE ceneHi https://m.edsoo.ru/ec26fe5d
KonTponbhas paborta o teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubnuoreka [LIOK
npoctpanctse. [lapamienbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTER"
[TeprieHAMKYASIPHOCTH MPSIMOI U
23 HJI(I))CKOCHTH'yHepHeH UK pﬂ;{ HbIE bubamorexa [TOK
- TICPHEHAMEYILD https://m.edsoo.ru/b19f6a5d
MPSIMBIC B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHbIE U bubmuoteka [LIOK
NEPIEHIUKYIISIPHBIE K IUIOCKOCTH https://m.edsoo.ru/0ac11c95
[Ipsimble napasuienbHbIE U bubmuorexa [LIOK
25
[EPIEHAUKYISPHBIE K IITIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak neprneHANKYIIPHOCTH bubmmoreka [IOK
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https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

pr[MOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHAUKyIIPHOCTH bu6mmotexa LIOK
MPSAMON U TIIOCKOCTH https://m.edso0.ru/79165d15
08 Teopema o npsimoit bubnuorexa [IOK
MEePIEHANKYISIPHOM IIIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bubnnorexa [IOK
MEepHEHUKYISIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnnoreka [IOK
MEepIEHUKYISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
[lepnieHuKyNSAp ¥ HAKJIOHHBIE:
bub K
31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI';Isz']/I;IrzTeZI;?)OHrS/ 336477d3
paccTostHuE OT NMPSMOM JI0 MIIOCKOCTH T '
[lepnieHIuKyNsp ¥ HAKJIOHHBIE:
bub OK
32 paccTosiHuE OT TOUKH [0 IJIOCKOCTH, h tI';Isz'I/I;IrzTeesz?)cﬁu I66fefadd
PaccTOSHKUE OT MPSAMOM 10 IIOCKOCTH T '
[lepnieHIuKyNsp ¥ HAKJIOHHBIE:
b K
33 paccTosiHAE OT TOYKH JI0 INIOCKOCTH, htilrij?/l;lr?]ze(jizﬁﬁ)/%bm 8e3
paccTosiHue OT MPSIMOM JI0 MIIOCKOCTH T '
[lepnieHIUKyNp ¥ HAKJIOHHBIE:
b K
34 paccTosiHuE OT TOYKH J0 MIIIOCKOCTH, hg{i?;;;?;iﬁ(j dbee22be
paccTosiHUE OT MPSIMOM J10 IIJIOCKOCTH T '
35 VYTIIBI B TPOCTPAHCTBE: YTOJ MEXKITY bubnmnoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4
36 JIByrpaHHBIN yToJ1, JMHEWHBIA Yroil bu6mmoreka [IOK
JIBYTPAHHOTO yTiia https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yroJ1, JMHEUHBIA Yr Ol bu6nuoreka LIOK
JIBYTPaHHOTIO yrJja https://m.edsoo.ru/c7c777ed
38 [TepneHUKYISIPHOCTD TUIOCKOCTEH: bubmuoteka [IOK
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MIPU3HAK EPIEHIUKYISIPHOCTHU JIBYX
IUIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[leprieHAMKYASAPHOCTD IIOCKOCTEM:

bu6mmoteka [IOK

39 HpHsHarK ne“:pneH):[HKynst HOCTH AIBYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEH
[lepneHUKyYISIPHOCTD IIJIOCKOCTEM:
40 Hpgsﬁax He;/HeEIII/IKyJDIpHOCTI/I JBYX buomiorexa LIOK
_ https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 TeopeMa 0 TpEX nepreHIUKyIIsIpax bromiorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpex meprneHANKYIsIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MepreHANKYIsIpax bubmmorexa LIOK
https://m.edso0.ru/9f246736
KonrtponbHas pabora o remMmam
44 "IlepnieH IUKYISIPHOCTD IPSAMBIX U bubnuoreka [LIOK
miockocTeil" u "Yribel MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TIOCKOCTSIMH"
[ToHATHE MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIIYKJIBIE U HEBBIMYKJIbIE bubmmorexa [OK
. https://m.eds00.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3sma: N-yronbHas pu3Ma; rpaHu 1
46 OCHOBAHUS NIPU3MBL; IIpsMast U bubmuotexa [LIOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
I0JIHAsI TOBEPXHOCTh IPU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bu6mmoreka [IOK

MapasuiesienuIe] U ero CBOMCTBa

https://m.edsoo.ru/8a7be683
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[Mupamuna: N-yroiapHas TUpaMua,
IpaHu ¥ OCHOBaHHE MMUPAMHU/IBI;

48 OOKOBasl U TIOJIHAsI IOBEPXHOCTh bubmmorexa [IOK
. https://m.edsoo.ru/fblcd0a5
MIMpaMM/ibl; IPAaBUIIbHAS U YCEUCHHAs
upaMuaa
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MTPaBUIBHOTO

49 MHOIOTpaHHMKA; MpaBUjIbHAS IIPU3Ma bu6mmoteka [LIOK
U IIpaBUJIbHAS IUPAMUJIA; IPaBUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas nupaMuaa u
IPaBUIIBHBIN TeTpa’ip; KyO
[Ipencrasnenue o NpaBUIbHBIX

50 MIII)OFOFpaHHI/IKaXI OI;Taanp, brbmmorexa [IOK

https://m.edsoo.ru/a0fdd5bf
TOJEKa’Ap U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO TOUKH,

51 MPSIMOM, TVIOCKOCTH. DJIEMEHTBI bubnnorexa [IOK
CUMMETPUH B IHpAMUJAX, https://m.edsoo.ru/b9e777d9
napajuleenuNe1ax, IPaBUIbHBIX
MHOTOIpaHHUKaX
Brruucnenue anemMeHToB

52 MHOTOTPaHHUKOB: peOpa, 1naroHaii, Bubmrorexa LIOK

https://m.edsoo.ru/6cdbecef
YTIIBI
[Tnomaas 60KOBOM MOBEPXHOCTHU U
IIOJIHOY ITOBEPXHOCTHU IIPSAMOM
53 MIPU3MBI, TUIOMIA/(b OCHOBAaHUH, Bubmrorexa LIOK
. https://m.edso0.ru/37d84157
TeopemMa 0 OOKOBOM MOBEPXHOCTH
IIPSIMOM TIPU3MBI
54 [Tnomaas 6OKOBOM MOBEPXHOCTH U bu6nunoreka [IOK
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IIOBEPXHOCTHU HpaBHHBHOﬁ

HPaMUJIBL, TEOPEMa O ILIOLIAIN
OOKOBOI MOBEPXHOCTH YCEUCHHOM

https://m.edsoo.ru/5603e30b

MTAPaMHIbI
55 KonTponbhas pabora 1o teme bubmmoreka [IOK
"MHororpaHHuKH" https://m.edsoo.ru/a95f5c04
\ bubmmoreka [JOK
% Honsue 06 odreme https://m.edsoo.ru/7ad0020b
. bubnuorexa [JOK
> OObEM nmpavib! https://m.edso0.ru/235171b3
. bubnuorexa [JOK
58 OObeM nmpavib! https://m.edsoo.ru/f47dfefd
\ bubmmoreka [JOK
> OObeM Mpavip! https://m.edso0.ru/79¢10312
\ bubnuoreka [JOK
60 OObeM mpavip! https://m.edsoo.ru/2faadc3f
\ bubnuorexa [JOK
61 OObeM MpHMEI https://m.edso0.ru/79853608
\ bubnuorexa [JOK
62 OOBeM npH3MbI https://m.edso0.ru/1e053890
\ bubnuoteka [IOK
63 OObEM MpH3MEI https://m.edso0.ru/482d3f51
64 KonTponbHas paborta o teme bubmuoteka [LIOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 00o0IIEHNE
65 cucTeMaTu3anus 3HaHUU. bubnuoteka [IOK

[TocTtpoeHue ceueHuii B
MHOTOTpaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpEeHME, 0000IICHHE
CHCTEMATH3alMs 3HAHUHN.

66 Brruncnenue pacCTosSHUN: MEXIY 1 bu6mmoteka LIOK
JIBYMS TOYKAMM, OT TOYKH JI0 IIPSMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXTY
CKPELIMBAIOIMMUCS IPSAMBIMU
bubnuorexa [JOK
67 Hrorosast KoHTpoOsbHAs paboTta 1 httos://m.edso.ru/b9146bc
[ToBTrOpenue, 0600IICHNE
CUCTEMATHU3ALMS 3HAHUM.
Beruuciienue yrioB: Mex
68 CerIHI/IBaI-OH_IZIFMI/IC}I Hp}IMﬂIZMI/I 1 bubnmnorexa [IOK
. ’ https://m.edso0.ru/56765e8b
MEXy IPSIMOH U TIOCKOCTBIO,
IBYTPAaHHBIX YTJIOB, YTIIOB MEXIY
TUTOCKOCTSIMHU
OBUIEE KOJIMYECTBO YACOB 10 68

[TPOIT'PAMME
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11 KIIACC

Kosaun4vecTBO 9acoB DJIeKTPOHHbIE
Ne Hara nuppoBbIe
Tema ypoka Kontpoanueie | Ilpakruyeckue p
n/n Bcero u3ydyeHusi | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paaunyc,

1 HMaMeTp; IJIOIA (b TOBEPXHOCTH 1 bubmmorexa [IOK
A P> IUIOMak P https://m.edsoo.ru/0341bc2b
chepsl
BzaumHoe pacnionoxxenue chepsl 1

P Pep bubnuorexa [JOK
2 TUIOCKOCTH; KacaTeIbHAS TUIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl

3 N3o0pakenue cdepsl, mapa Ha 1 bubnnoreka [IOK
iockoctd. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEpXHOCTD,

4 o0pa3yromue UIHHIPHYECKON 1 bubmuorexa [JOK
MOBEPXHOCTH, OCh HUJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
Hunuaap: ocHOBaHUS B OOKOBast

5 MOBEPXHOCTh, 00pa3yroIIas U OCh; 1 bubmuoteka [IOK
ionIa b OOKOBOM U MOJHOMN https://m.edso0.ru/188f6216
MOBEPXHOCTHU
N3o0pakeHne muMHIpa Ha
TUIOCKOCTH. Pa3BépTKa muimuHpa.

6 CedeHus IITHH, I; (rmocxocnﬁo 1 bubmmorexa LIOK

HILTHERP ’ https:/m.edso0.ru/016e25eb
napauIeIbHON HITH
NEPICHIUKYISPHOU OCH IMIIMHAPA)
bu6mmoreka [IOK
7 Konnueckast moBepXHOCTb, 1 1

https://m.edsoo.ru/c94ba09b
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o0pa3yronire KOHUYECKOM
MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW OBEPXHOCTHU

KOHYCZ OCHOBAHME U BE€pIIWHA,

8 o0pa3yrolas 1 och; IJI0MAAb bubsmorexa [IOK
pasy UHI L tas https://m.edsoo.ru/897dd3b2
OOKOBOH U ITOJIHOM MOBEPXHOCTH
Y ceueHHbI KOHYC: 00pa3yrone u
9 BBICOTA; OCHOBaI-}IIH;{ " 16)01(}(’)}](3)217[ bromaorexa LIOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N306paxkenue konyca Ha
miockocTH. Pa3BepTka koHyca.
CeueHus KoHyca (IIOCKOCTBIO, bubnuorexa LIOK

10 9
napasuieibHOM OCHOBAHHMIO, U https://m.edsoo.ru/Obde1be8
MJIOCKOCTBIO, MPOXOALIEH uepes
BEPIINHY)

1 Kom6unarus Ten BpatieHus u bubnuoreka [IOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIACAaHHBIN OKOJIO

12 cthepsrl; chepa, BIUcaHHas B bubmuoreka [JOK
MHOTOTPaHHUK HJIHA B TEJIO https://m.edso0.ru/0b136158
BpaIeHus

13 ITousitue 06 06bEMe. OCHOBHBIE bu6nmorexka [IOK
CBOMCTBa 0OBEMOB Tell https://m.edsoo.ru/26a03fb7

but6mmoreka [JOK

14 O06mbe

DEM LR, Koryca https://m.edso0.ru/5513d87b
but6mmoreka [JOK

1 \

> OOwem wapa i MA0MAAE cheps! https://m.edsoo0.ru/d189bde2
16 [TogoGHBIE TETa B IPOCTPAHCTBE. bubamorexa [IOK

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



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

CooTHoIIeHHS MEX Ty IO IIMU
MMOBEPXHOCTEH, 00bEMaMH
IMONOOHBIX TEN

17 KonTponbhas pabota no remam bubmmoreka [JOK
"Tena Bpamenus" u "O0beMbI Te" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha INIOCKOCTH U B bubnnorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHre ¥ BBIYUTAaHUE BEKTOPOB bubmmorexa [IOK
P https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YUCIIO0 bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa 1o TpeM
21 HEKOMIUTAHAPHBIM BEKTOpaM bubmmorexa [IOK
P DaM. https://m.edsoo.ru/a28fd74e
[IpaBuio mapayenenumena
Pemenue 3aay, CBSI3aHHBIX C
22 1| I/IMCHGHI/I:M TIpaBUJI IEHCTBUM C bubmorexa HOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMH
KoopnnHaTHO-BEKTOPHBINA METO
23 1| I/Ip CIICHUH reOMep I/ILIGCKI/IXI[ bubsmorexa HOK
pup ™ https://m.edsoo.ru/d3alfe30
3ajgau
IIpssMmoyronbHas cucrtema
24 KOOpJMHAT B IIPOCTPAHCTBE. bubmuotexa [LIOK
Koopaunatsl BekTopa. [Ipocreitmme https://m.edsoo.ru/48db7058
3a/1a4¥l B KOOpJAUHATAX
o5 Yrom Mex Iy BEKTOpaMH. bubnmnoreka [IOK
CxansapHoe MpOU3BEAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
%6 Brruucnenue yrios Mexay bu6nuoreka LIOK

MMPSAMBIMHA U IINIOCKOCTSAMU

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonTponbhas pabota 1o reme

27 "BekTopsl M KOOPIUHATHI B 1 bubmorexa HOK
" https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpEHME, 0000IICHUE 1
o8 cucreMarusanus 3HaHui. OCHOBHBIE 1 bubmmoreka [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
IToBTOpEHME, 0000IICHUE 1
29 cucreMarusanus 3HaHui. OCHOBHBIE 1 bubmmoreka [JOK
¢urypsl, hakTsl, TCOPEMBI Kypca https://m.edso0.ru/078cd184
TUTAHUMETPUHI
[ToBTOpenue, 0600IICHNE 1
30 cHUCTeMaTH3aIvs 3HaHUH. 3a1a9u 1 bubnuorexa [JOK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
peleHHs
[ToBTOpenue, o6o0IIeHNE U
31 cucTeMaTtu3anus 3HaHuM. 3a1aun 1 bubnnoreka [IOK
IJTAHUMETPUH U METOJIBI UX https://m.edsoo.ru/4dffda97
peteHus
[ToBTOpenwue, 0600IIEHNE 1
39 cucremarusanus 3HaHui. OCHOBHbIE 1 bu6mmoreka [IOK
¢burypsl, GpaxTsl, TEOpEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH
but6mmoreka [JOK
33 Hrorosast kontposbHas pagota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE U 1 bu6mmoreka [IOK
crucTemMaTu3auuvs 3HaHUI https://m.edsoo.ru/f465d10e
OBILIEE KOJIMYECTBO YHACOB I1O 34

[TPOIT'PAMME



https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IMPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeJIbHOM NPOrpaMMbI CpeIHero 001ero o0pa3oBanusi
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHSMU: TOUKA, IPsIMasi, MJIOCKOCTh
- [TpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX IPU PELICHUU
' reOMETPUUYECKUX 3aa4
23 OnepupoBaTh MOHATHSMM: MAPAJICIBHOCTh U NEPHEHIUKYISIPHOCTD
' IPSAMBIX U IJIOCKOCTEN
- KnaccugummpoBars B3aMMHOE PACHOJIOKEHHE MPSAMBIX U TUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUSAMU: ABYTPAHHBIN YroJl, TPaHU JBYTPAHHOIO yTJa,
7.5 pedpo ABYTpaHHOTO YTIJIa, TUHEHHBIN yroJl IBYTpaHHOTO yTJia, TpajycHas
Mepa JIByrpaHHOro yria
- OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BBIMYKJIbI M HEBBIMYKIIbIHA
' MHOT'OTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHUKA, MPABUIIbHBI MHOTOTPAHHUK
22 Pacrio3naBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (MHpamMuia, MpHU3Ma,
' MPSIMOYTOJIBHBIN Mapaenenume, Kyo)
KnaccudumupoBate  MHOTOTPaHHHMKH, BBIOWpas  OCHOBaHUS  JJIA
-8 KJaccCupUKauuyu  (BBIIYKJIbIE W HEBBINIYKJIblE  MHOTOIPAaHHUKH,
' MpaBUJIbHBIE MHOTOIPAHHHMKH, TpsIMbIE ¥  HAKJIOHHBIE TPU3MBI,
napajuIeNIeTUIe bl )
29 OnepupoBaTtb MOHATUSIMHU: ceKymias IJIOCKOCT, ceueHue
' MHOTOI'PaHHHUKOB
210 OOBbsACHATH  NPUHIUMBI  [OCTPOEHHS]  CEUEHHM  MHOTIOTPaHHUKOB,
' UCIIOJIb3YS] METOJ, CIIE/IOB
11 CtpouTh ce4yeHuss MHOTOTPAaHHHUKOB METOJIOM CJIEAOB, BBIIOJIHSITH

(BBIHOCHBIE) TUIOCKHE YEPTEIKU M3 PUCYHKOB MPOCTHIX 00BEMHBIX (UTYD:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemarp 3aaun Ha HaXOXJI€HUE T€OMETPUUYECKUX BEIHMYHUH MO 0Opasiam
WM QIrOpUTMaM, IMPUMEHSS W3BECTHBIC AHAJIUTUYECKUE METOJAbI P
pELIEHUM CTAaHJAPTHBIX MAaTeMaTUYECKUX 3aJad Ha BBIYKMCIICHUE
pacCTOAHUN MEXIY ABYMs TOYKaMHU, OT TOYKH JI0 MPSMOU, OT TOYKH JI0

IIJIOCKOCTH, MEXAY CKPCIIUBAIOIIUMUCA IIPAMBIMU

7.13

Pemrats 3aaa4i Ha HAXOXACHUC I'COMETPHUICCKUX BCIUYHH I10 06pa3uaM
HIIW aJIrOpUTMaM, IPUMCHASA HU3BECTHBLIC AHAJIUTHUYCCKUE MCETOAbI IIPpH
pCICHUN CTAHAAPTHBIX MATCMATHYCCKUX 3aa4 Ha BBIYHCICHHC YIJIOB
MCKAY CKPCIIUBAOIMIUMUCH HNPAMBIMU, MCKIY HpHMOﬁ 1 IINIOCKOCTBIO,

MCKAY INIOCKOCTAMU, ABYI'PAHHBIX YIJTIOB

7.14

Beraucisate 00bEMBI M IUIOMIAJM  TIOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3ma, mupamMuaa) ¢ MPUMEHEHHEM (OPMYJI, BEIYUCIIATH COOTHOIICHUS
MEXIY ILUIOIIAISIMHU MMOBEPXHOCTEH, o0BEMaMH MOT00HBIX

MHOT'OTPpaHHHUKOB

7.15

OHepI/IpOBaTL HNOHATHUAMHA: CUMMCTpPpHUS B IIPOCTPAHCTBC, HCHTP, OCb H

IUIOCKOCTh CHMMETPHUH, IEHTP, OCh U IJIOCKOCTh CHMMETPUHN (PHUTYPHI

7.16

W3Bnekarp, npeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HMHPOPMAIUIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax, MPEACTaBICHHYIO Ha

yepTekax U pUCYHKax

7.17

HpI/IMeHHTL TCOMECTPHUICCKUC (I)aKTLI AJI1 pCHICHUA CTCPCOMECTPUUICCKUX
3aaa4, MOpcAroiararomnux HCECKOJIBKO I[MaroB pemicHud, €CIIN YCIOBUA

MMPUMCHCHUA 3aJaHbI B SIBHOU (I)opMe

7.18

[IpumensaTh TpOCTEMIINE NPOrpaMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIITUOHHBIC CUCTCMBI ITPH PCHICHUN CTECPCOMETPUICCKUX 3adavd

7.19

[IpuBOAUTE MpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAE U

KN3HU, paClio3HaBaThb MMPOABJICHNEC 3aKOHOB I'€COMETPUHU B UCKYCCTBEC

7.20

[TpuMeHsITh MOTy4YeHHbIE 3HAHUS Ha MTPAKTUKE: aHAIU3UPOBATh pealibHbIe
CUTyallud M MPUMEHATh W3Y4YECHHBIE IIOHATHUS B IIPOLIECCE IIOMCKa
peneHus MaTEeMaTUYECKH chopMyIUPOBAHHOMN po0IeMBl,
MOJIEJIMPOBAaTh PEAJIbHbIE CUTyallUM Ha SI3bIKE T€OMETPUH, MCCIIEN0BATH
MIOCTPOCHHBIE MOJIENHM C HCIOJIb30BAaHUEM TI'€OMETPUYECKUX TOHATUN U
TeopeM, armnapara ajireOpbl, perarb NPakTHYeCKUe 33aauu, CBA3aHHBIE C

HaXOXXIACHUCM I'COMCTPUUCCKHUX BCIINYNH




11 KJIACC

Koz IIpoBepsiemble MpeaMeTHBIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
MPOBEPSIEMOT0 .
o0pa3oBaTeIbHON MPOrPaMMBbI CpeTHEro 0611ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBarh MOHATHIMHU: [IUJIHHIPUYECKAs TTIOBEPXHOCTh, 00pa3yromime
6.1 WIAHIPUYECKONH TOBEPXHOCTH, MWJIUHAP, KOHHYECKas MOBEPXHOCTD,
' oOpasylonme KOHMYECKOW  TMOBEPXHOCTH, KOHYC, cdepudecKast
MOBEPXHOCTh
6.2 Pacnio3naBats Tena BpamieHus (HUIMHIP, KOHYC, cdepa U map)
6.3 OOBACHATH CLIOCOOBI MOTYYESHHUSI TEJT BpaILlCHHUS
6.4 Knaccudunuposars B3auMHOE pacmioiokeHne chepsl i MIOCKOCTH
OnepupoBarh MOHITHSIMH: IIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTA,
6.5 BBICOTa CETMEHTA, IIApOBOW CIIOW, OCHOBAaHHUE IIAPOBOTO CJIOS, BHICOTA
IIIAPOBOTO CJIOs, IIAPOBOM CEKTOP
66 Bbrancnare  00bEMBI M TUIOMAAM  MMOBEPXHOCTEH TEJN  BpallCHUS,
' TEOMETPHUYECKUX TEJ C IPUMEHEHUEM (POPMYIT
OnepupoBarh TOHITHSIMH: MHOTOTPAaHHWK, BIMCAHHBIM B cdepy H
6.7 OTMCaHHBIN 0K0JI0 chepsl, chepa, BIUCAHHAS B MHOTOTPAHHUK WIJIH TEJO
BpaleHus
6.8 BbMHCTATE  COOTHONICHHWS MEXAY IUIOMIAIASIMH  TTOBEPXHOCTEH W
' 00BEMaMU MOJOOHBIX TET
69 N3o06paxaTs nzydaemble QUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
' YepTEIKHBIX MHCTPYMEHTOB
BEITIONTHATE (BBIHOCHBIE) TUIOCKHE YEPTEKHW M3 PUCYHKOB IPOCTBIX
6.10 O00BEMHBIX (UTyp: BHJ CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHMS Tel
BpaIeHus
W3Bnekath, MHTEPIPETUPOBATh U TMPEoOPa30BBIBATH MHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpencTaBICHHYI0 Ha
gepTexkax U pUCyHKax
[MpumeHITh TeOMeTprYecKre (DAKTHI JUIS PEIICHUS CTEPEOMETPHUICCKIX
6.12 3a/1a4, TPEANONATAIONINX HECKOJIBKO IIaroB PELIEHHs, €CIIU YCIOBUS
MIPUMEHEHHUS 3a/IaHbI B SIBHOU (hopMme
6.13 OrepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE




6.14

BremonssaTh I[CﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYMTAHHA BEKTOPOB U
YMHOXCHHSA BEKTOpPa Ha 4HCIIO, O6’bHCHHTB, KaKAMH CBOMCTBAaMU OHU

00J1a1a10T

6.15

[IpumeHsTH paBUIIO MapaljIesenuIea PU CJI0KEHUU BEKTOPOB

6.16

OHepI/IpOBaTB IOHATHUAMUA: ACKAPTOBBI KOOPAWHATBEI B IIPOCTPAHCTBE,
BCKTOP, MOAYJb BEKTOpA, paBE€HCTBO BCKTOPOB, KOOPAWHATHEI BCKTOpPA,
yroja MeEXKAy BCKTOpaMH, CKaIApHOC IIPOU3BCACHHUC  BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BCKTOPLI

6.17

Haxomuth cyMMy BEKTOPOB M NPOM3BEJCHUE BEKTOpAa HA YMCIIO, Yroj
MEX/1y BEKTOpaMH, CKaJISIPHOE NPOU3BEACHHE, PACKIIAIbIBATH BEKTOP 110

ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3aI[aBaTL IIJIOCKOCTb YPABHCHUECM B I[CKB.pTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemate nmpocreimme reoMeTpUyYecKMe 3aJayd  Ha  [PUMEHEHUE

BCKTOPHO-KOOPAHWHATHOI'O MCTOJIa

6.20

Pemarsn 3aJadd Ha AO0Ka3aTCJIbCTBO MATCMATHYCCKHX OTHOIIICHUH H
HaXOXJACHUC I'COMCTPUUICCKUX BCIMYUH I10 06pa3uaM WM aJIrOpuT™Mam,
IIPpUMCHAA HU3BCCTHBIC MCTOBI npu pEeICHUH CTaHJapTHBIX

MaTEMAaTHYCCKHUX 3a1a4

6.21

[IpumenaTs mnpocTelime pOorpaMMHBIE CpPEACTBA M IIEKTPOHHO-

KOMMYHHKAIIUOHHBIC CUCTEMBI ITPHU PCHICHUHN CTEPCOMETPUICCKUX 3adaqd

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IMpUpoac u

JKU3HH, PACIIO3HABATD MMPOABJICHHUEC 3aKOHOB I'COMETPUHN B HCKYCCTBE

6.23

[IpuMeHsATH MONyYEHHBIE 3HAHMS Ha NPAKTUKE: aHAJTU3UPOBAThH
peayibHble CUTyallUd W TPUMEHSATh HM3y4YEHHBbIE TOHATHSA B IpoOIEcce
MOMCKA peIIeHUs] MaTeMaTH4YecKH C(OpMYJINPOBaHHONW MpPOOIEMBI,
MOJIETTUPOBATh peaIbHbIE CUTYallUHU Ha S3bIKE T€OMETPUU, UCCIEN0BATh
IIOCTPOEHHBIE MOJENIN C UCIOJIb30BAHUEM T'€OMETPUUYECKUX IMOHATHI U
TeopeM, arfrnapara anredpbl, penarb NpakTHYECKUe 3a/1a4M, CBSI3aHHBIE C

HaXOXJACHUCM I'COMCTPUYICCKUX BCIINYNH




ITPOBEPAEMBIE SJIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

I'eomerpus

7.1

OcHoBHbIE MOHATHS cTepeomMeTpur. Touka, mpsiMasi, MIOCKOCTh, TPOCTPAHCTBO.
[lonatne 00  aKCMOMAaTHMYECKOM  IOCTPOGHUM  CTEPEOMETPUU:  AKCHOMBI

CTEPEOMETPHUH U CIIEJCTBUS U3 HUX

7.2

B3anMHOe  pacnonokeHue IOpsMBIX B IIPOCTPAHCTBE:  IIEPECEKAIOIIMECH,
NapajuleJIbHbIE W CKpelluBarouiyecs mnpsMble. [lapajuienpHOCT HPSAMBIX U
IJIOCKOCTE B  MPOCTPAHCTBE: MapajulelibHble MpsIMble B  IMPOCTPAHCTBE,
NapajuIeIbHOCTh TPEX MPSIMBIX, MAPAIEIBHOCTh NPSAMON M IUIOCKOCTHU. YTIIBI C
COHANPABJICHHBIMU CTOPOHAMH, YIOJ MEXJIy MpSAMBIMU B IPOCTPAHCTBE.
[TapayienpHOCTD IIJIOCKOCTEW: NapajljIebHbIE INIOCKOCTH, CBOMCTBA INapajlIEIbHbIX
wiockocteil. Ilpocreiiimue mpocTpaHcTBEHHbIE (DUTYPBI HA IUIOCKOCTH: TETpasap,

KY6, napajijieJICIuIic [, IOCTPOCHUC Ce4YeHUM

7.3

[lepneHUKYyIApPHOCTh NPSIMOM M IUIOCKOCTH: NEPHEHAMKYJSAPHBIE IPSAMBIE B
IIPOCTPAHCTBE, NPsMbIE NTapAIIJICIbHBIE U IIEPIIEHIUKYIISPHBIE K INIOCKOCTH, IIPU3HAK
MEPIEHIUKYISIPHOCTH MIPSAMOM U IIJIOCKOCTH, TEOPEMA O IIPSIMOM MEPIIEHIUKYIAPHOM
IJIOCKOCTH. YTIbl B IIPOCTPAHCTBE: YIrOJd MEXAY IpPsSAMOM U IUIOCKOCTBIO,
JBYTPAHHBIA YIroJI, JIMHEMHBIM yroa JBYrpaHHoro yria. Ilepnengukymsp u
HAaKJIOHHBIC. PACCTOSHME OT TOYKU 10 IUIOCKOCTH, PACCTOSHHME OT MPsAMOH 10
IJIOCKOCTH, MPOEKIHS (QUrypbl Ha IJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEM:
IIpU3HAaK  NEpPHEHAUKYJSIPHOCTH  JBYX  IUIockocTted. Teopema o  Tpex

NCPIICHAUKYJIApax

74

IloHsATHE MHOIOrpaHHMKA, OCHOBHBIE JJIEMEHTHI MHOIOI'PDAHHMKA, BBIIIYKIIbIE H
HEBBIMYKJIbIE MHOTOIpAaHHUKH, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yronbHas
npuU3Ma, TPaHU U OCHOBAHMS IMPHU3MBI, NpsiMas U HAKJIOHHas MPHU3MBbI, OOKOBas U
IIOJIHAs! TOBEPXHOCTH NMpu3Mel. [lapamienenunen, npsMOyroibHbIA NapaIeseuIe
u ero coucrtBa. Ilupamuaa: N-yroibHas nupamuia, 'paHd U1 OCHOBAaHUE ITUPAMU/IBI,
OOKOBasi M MOJHAs MOBEPXHOCTh MUPAMMJIbl, IPABUIIbHAS M yCEUCHHAsl MUpaMUIA.

OIEeMEHTHI Opu3Mbl MW IMHUpPaMHUIBI. HpaBI/IJ'IBHI:Ie MHOI'OI'paHHUKH: TIOHATHUC




[IPaBUIBLHOIO MHOIOTPaHHUKA, MPAaBWIbHAs IpU3Ma M IpPaBWIbHAs IUPAMHUIA,
NpaBUJIbHAS TPEYTOJIbHAS MUPAaMUA U MPABUIBHBINA TeTpasap, KyO. IlpeacraBienne
O NPAaBUJIBHBIX MHOTOIPDAaHHHUKAaX: OKTa’Ap, AOJCKa’ap U ukocadapyrue CedeHus

IIPpU3MbI U ITMPAMHUABI

75

CummeTpusi B IPOCTPAHCTBE: CUMMETPHSL OTHOCHUTEIBHO TOYKM, IPSIMOM,
IJIOCKOCTH. DJIEMEHTBI CHMMETPUH B IIUPaMUJax, Napajljiesienuneax, NpaBUIbHbIX

MHOTI'OT'paHHHUKaX

7.6

Bbruuciienue 31eMEeHTOB MHOTOTPAaHHHMKOB: peOpa, auaronanu, yriel. [lnomansp
OOKOBOW MOBEPXHOCTH W TIOJHOW MOBEPXHOCTH NPSAMOM TNPHU3MBI, IUIOIIAAb
OCHOBaHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTHU MpsIMOM Mpu3Mbl. [Tnomans 60koBoi
IIOBEPXHOCTH M TIOBEPXHOCTH IPABWIBHOM NMPAMMIBI, TEOpEMa O IUIOLAIH

yceueHHoi nupamupl. [lorsarue 06 o0beme. O0BEM MHUPAMUIBL, TPU3MBI

1.7

HO,I[O6HI>I€ TCJIa B IIPOCTPAHCTBC. CooTHo1IeHus MEXKAY ItomaassMunu HOBerHOCTCﬁ,

00BbEMaMU HOIOOHBIX TEN

11 KIIACC

Kon

IIpoBepsieMblii 3J1€MEHT COAEPKAHUSA

6

I'eomerpus

6.1

I_[I/IJ'II/IH)IpI/I‘leCKaH IMMOBCPXHOCTD, 06pa3yI01111/Ie LIHJ'IPIH,I[pPI‘lCCKOfI IMOBEPXHOCTHU, OCb
I_II/IJ'II/IHI[pI/I‘-IeCKOI\/’I IMOBCPXHOCTH. ]_II/IJII/IH,Z[pZ OCHOBaHHS U OOKOBast IMOBCPXHOCTD,

o0pa3yromias U 0ch, IIIOIIaAb OOKOBON U MOJTHON MOBEPXHOCTH

6.2

Konunyeckasi moBepXHOCTh, 00pa3yIoie KOHMYECKO MOBEPXHOCTH, OCh M BEPIIMHA
KOHUYecKol moBepxHocTH. KoHyc: ocHOBaHMe W BepiIuHa, 00pasyromias U OCh,
myIomaas OOKOBOW M TIOJIHOW TIOBEPXHOCTH. Y CEUCHHBIH KOHYC: 00pasyroolue u

BBICOTA, OCHOBAHUS U OoKoBas IMMOBEPXHOCTH

6.3

Ccepa u mrap: eHTp, paguyc, TMaMeTp, IUIONaas MOBEPXHOCTH cheprl. B3anmuoe
pacriosio’keHre cdepbl U MIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, IMIIOoNaab
cdepbl

6.4

N3o00pakeHue Ten BpalieHus Ha INTOCKOCTH. Pa3BEpTKa IMIMHIpA U KOHYCa

6.5

KOM6I/IHaI_[I/II/I TCJI BpallCHUA W MHOTOI'PAaHHHUKOB. MHoror PpaHHUK, OIMCaHHbII

okoJto cdepsl, chepa, BMMCaHHASS B MHOTOTPAaHHUK, WJTH TEJIO BPAILICHUS

6.6

[Tonsitue 06 o6veéMe. OcHOBHBIE CBOiicTBa 00BEMOB Tel. Teopema 00 0O0BEMe
MPSIMOYTOJIBHOTO TMapajuieNienurnena u cleAcTBus u3 Hee. OO0bEM IWIHMHIpA,
koHyca. OO0BEM mapa u miomaab chepol




[Tomobupie Tema B mpoctpaHcTBe.  COOTHOMIGHWS  MEXIY  IUIOMIAISIMU

0.1 MOBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TET
6.8 Ceuenus uunuHapa (mapayuiebHO U IMEPHEHAUKYISIPHO OCH), CEYEHHUs KOHyca
' (mapasuieibHO€ OCHOBAHMIO U MPOXO/ISIIEE YepPe3 BEPIINHY), CEUCHHUS 11apa
Bektop Ha miockoctd W B mpocTpaHcTBe. ClOKEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXEHHEe BeKTopa Ha uuciio. Pa3noikeHue BeKTopa Mo TPEM HEKOMIUIAHAPHBIM
' BekTopaM. IlpaBwio mnapauienenunena. PemeHwe 3amad, CBS3aHHBIX  C
IPUMEHEHUEM IPaBUJI IEHCTBUIN C BEKTOpaMHu
[IpsimoyronbHasi cucTeMa KOOpPAMHAT B IpocTpaHcTBe. KoopamHaTsl BeKTOpa.
6.10 [Ipocreiimne 3agauM B KOOpAMHATaxX. Yrosl Mexay Bekropamu. CxansipHoe

IMPOU3BCIACHNEC BCKTOPOB. Brruucnenue YIJIOB MEXKAY MNPSAMBIMH U IINIOCKOCTAMMU.

KoopanHaTHO-BEKTOPHBIN METO/ IPU PELICHUH T€OMETPUYECKUX 3a]a4




INPOBEPSAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUS OCHOBHOM OFPA3OBATEJILHOM
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemblie TpeOOBaHMSI K MPeIMETHBIM Pe3yJIbTaTaM 0CBOEHMS
NMpoBepPsieMOro OCHOBHOI 00pa30BaTe/ibHOI MPOrPaMMBbI CPeIHEro 001ero
TpeOOBaAHHUA o0pa3zoBaHus

Bnagenue merogamu J0Ka3aTeNbCTB, aNTOPUTMAMU pELIEHMS 3a/]ad;
yMeHue (opMyaupoBaTh U ONEPUPOBATH MOHATUSAMH: ONpEAEICHHUE,
aKCUoMa, TeopeMma, CIEACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTENIbCTBO,
paBHOCHIIbHBIE (DOPMYITUPOBKHU; IPUMEHATh UX; YMEHUE (OPMYINPOBATh
oOpaTHO€ U NPOTHUBOIIOJIOKHOE YTBEPXKACHUE, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIOJIB30BaTh METOJ MaTeMaTH4eCKON WHAYKIUHY;
MIPOBOANUTH  JIOKA3aTeJIbHbIE pACCYXKACHHUS IpU pEIIeHUU 3ajad,
1 OLIEHUBATh  JIOTMYECKYIO  IPAaBUIBHOCTb  PACCYKICHUH;  yMEHHE
OIEpUPOBATh MOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpALUU Hal
MHOXKECTBAMH; yMEHHE MHCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
anmnapart JJis ONUCaHMsI pealbHbIX MPOIECCOB U SBJICHUHN U MPH PEUICHUH
3aJa4, B TOM 4YHCIE M3 JIPYIHX Y4eOHBIX IpPEIMETOB; YyMEHHE
OIIepUpPOBaTh MOHATUIMU: Tpad, CBI3HBIN rpad, AepeBo, LUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M ONMCHIBaTh Ipadbl PA3TUUHBIMU

croco0aMu; UCIOB30BaTh Tpadbl MPHU PEIICHUH 33/1a4

YMeHne omnepupoBaTh MOHATHAMHU: HATYpaJbHOE YHCIIO, IENI0e YHUCIIO,
CTEIeHb C IIeJIbIM TOKa3aTeseM, KOPeHb HaTypalbHOM CTENeHH, CTeNeHb
C palnMOHAJIBHBIM  TIOKa3aTeleM, CTeNeHb C  JIEHCTBUTENBHBIM
nokaszateneM, Jiorapupm 4UMCIa, CHHYC, KOCHHYC M  TaHIEHC
MPOM3BOJIBHOTO YHCJIA, OCTATOK II0 MOAYIIO, DAaIlOHAJbHOE YHCIIO,
UppalMoOHAIbHOE  YMCJIO,  MHOXKECTBA  HATypalbHBIX,  IIEJBIX,
2 palMoOHANBHBIX, JEHCTBUTENFHBIX  YWCENl; yMEHHE HCIIOJIb30BaTh
NPU3HAKH JE€IMMOCTH, HAaUMEHBIINH OOIIMI JenuTeNh U HauMeHbIIee
o01Iee KpaTHOE, aNrOpUT™M EBKIIHMIA TTpH PEIIeHNH 3a/1a4; 3HAKOMCTBO C
pa3NUYHBIMU ~ TO3ULMOHHBIMH  CHUCTEMaMH  CUHUCIIEHUS;  yMEHHe
BBITIOJIHATH BBIYMCIICEHUE 3HAYEHUH W TpeoOpa30BaHUsl BBIPAXKEHUH CO
CTENEHSAMH U JorapudmamMu, NnpeodpazoBaHHs JPOOHO-PALMOHATBHBIX

BLIpa)KCHHﬁ; YMCHHUC OICPUPOBATL MNOHATUAMU: ITOCICAOBATCIBHOCTD,




apudMeTnyecKas nporpeccus, reoOMeTpUYeCcKast nporpeccus,
OCCKOHEYHO YyOBIBAaIOIIasi TEOMETPUYECKasi MPOTPECCHS, YMCHHE
3a/1aBaTh MOCJIEIOBATEILHOCTH, B TOM YHUCJIE C MIOMOIIBIO PEKYPPEHTHBIX
dbopMyII; yMEHHE OINEpPHpPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO,
COTIPSDKCHHBIC KOMITJIEKCHBIC YHCIIa, MOJYJIb U apTYMEHT KOMILIEKCHOTO
gucna, ¢opMa 3amMch  KOMIUICKCHBIX 4YHcenl (reoMeTrpudeckas,
TPUTOHOMETpPUYECKass W  aiareOpaumdeckas); yMETb  IPOHU3BOIUTH
apuMETUYECKHE JEeUCTBUS C KOMIUICKCHBIMHA YHCJIAMH; IPUBOIHTH
MpUMEpPhl  HMCMOJB30BaHUSl  KOMIUIEKCHBIX  YHCENI;  OINEepUpOBaTh
MOHATUSIMMU: MaTpuua 2X2 u  3%3, OomnpeaeiuTeNb  MaTpHIbI,

FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIUTCIIA

YMeHHE ONEepUpOBaTh MOHATUAMU: PALMOHAIBHBIC, UPPALMOHAIBHEIE,
MOKa3aTeJIbHbIe, CTENEeHHBIC, JOTapu(pMHUUYECKHE, TPUTOHOMETPHUYECKHUE
YpaBHEHUS M HEPABEHCTBA, MX CHUCTEMBI; YMEHHUE OIEPUPOBATH
MOHATUSIMU: TOKIECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHME, YpaBHEHHE,
HEPABEHCTBO, CUCTEMa YPAaBHCHUNM U HEPABEHCTB, PaBHOCUJIBHOCTD
YpPaBHEHUH, HEPABEHCTB WU CHUCTEM; YMEHHE pellaTb YpPaBHEHHS,
HEPABEHCTBA M CHCTEMBI C IMOMOINBIO Pa3JIMYHBIX NPUEMOB; peEIIATh
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C IApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CHUCTEMBI Ul PELICHUS MAaTeMaTUYECKUX

3ala4v " 3a1a4 U3 pa3JInYHbIX obOmacren HAayKHU U peanLHoﬁ KU3HU

YMeHue onepupoBaTh MOHATHSAMH: (DYHKIHS, YETHOCTh (YHKLUH,
MEePUOJUYHOCTh (DYHKIUH, OTPAaHMYEHHOCTh (PYHKIIMH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (YHKIMH, HAauOOJIbIIee U HAaUMEHbLIee 3HAUCHUS
(YHKIIMM Ha IPOMEXKYTKE, HEMpPEepbIBHAS (PYHKIIMS, aCUMIITOTHI rpaduka
¢GbyHKIMHU, TIepBasi ¥ BTOpas MPOU3BOAHAsA (DYHKIMH, T€OMETPHUECKUI U
(¢u3nueckuif CMBICT MPOU3BOJHOW, TMepBOOOpa3Has, ONPEACICHHBIH
UHTErpaj; YMEHHE HaXOJUTh aCUMITOTHI rpaduka (yHKLIUHU; yMEHHE
BBIUUCISATH MPOU3BOJHBIE CYMMBI, IPOMU3BEACHMS, YACTHOIO H
KOMMO3ULMHU (YHKIMH, HAXOIUTHh YpaBHEHHE KacaTelbHOH K rpaduky
(GYHKIIMM; YMEHHME HAaXOJIWUTh IMPOU3BOJHBIE 3JIEMEHTAPHBIX (DYHKUUI;
YMEHHUE UCMOIb30BaTh MPOU3BOAHYIO JJsl HUCCIeN0BaHUS (YHKUIUH,
HaXOJUTh HAWOONbIIME W HAaWMEHbIIME 3HAYeHUsI (QYHKIHUMI; CTPOUTH
rpadMKd MHOTOUYICHOB C MCIIOJIb30BaHMEM alllapaTta MaTeMaTH4eCKOTo
aHalu3a; MPUMEHATh IPOU3BOAHYIO Ul HAXOXJIEHHS HaWIy4dlIero

pEeIICHUA B IMPHUKIAAHBIX, B TOM YHCJIC COLHAJIBHO-DKOHOMHWYCCKUX H




(bU3MYeCKUX 3a7a4ax; HAXOAUTh TUIOMIAJAN U 00BEMBI (DUTY C TTOMOIIIBIO
HMHTErpaia; MPUBOJUTH MPUMEPHl MAaTEMaTHYCCKOTr0 MOJICIUPOBAHUS C

noMouIbio AuddepeHnanbHbIX YpaBHEHHHA

YMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKUUM, oOpaTHas
GyHKIMSA, KOMIO3UIUSA (YHKUWH, JTUHEHHas (yHKIMSA, KBaJpaTHYHAS
byHKIIHSA, panoHaIbHas byHKIIHS, CTENeHHas byHKIIHS,
TPUTOHOMETpHUYECKHEe  (DYHKIUH, OOpaTHble TPUTOHOMETPHUYECKHUE
¢GyHKUMH, TOKa3aTelnbHass M Jorapugmuueckas (yHKIHH; YMEHHE
CTpOUTH TpapuKH H3YYCHHBIX (YHKIMH, BBIIOIHATH MPEOOpPa3OBaHUA
rpaduKoB (GYHKLIMH, UCIIOJIB30BaTh I'paUKH AJIs U3y4EHHsI IIPOLIECCOB U
3aBHCUMOCTEH, TPU pEIIeHUH 3aJad U3 JAPYruX y4eOHBIX MPEIMETOB H
3aJa4 U3 peallbHOW >KHU3HHU; BhIpakaTh (pOpMysaMH 3aBUCUMOCTH MEXIY
BEIMYMHAMH; UCIOJIb30BaTh CBOHCTBA W Tpapukd (QYHKIUH U1
pelleHysl ypaBHEHH, HEpaBeHCTB U 3a/1au ¢ MapamMeTpaMu; U300paxkaThb
Ha KOOpPAMHATHOM IUIOCKOCTH MHOYKECTBA PEIICHHWM ypaBHEHUH,

HCPABCHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBbIE 33Jayd pa3HbIX TUIOB (B TOM 4HCIE Ha
MIPOLIEHTHI, JOJIU U YacTH, Ha JBUXKEHHE, paboTy, CTOUMOCTh TOBAapOB U
yCIIyT, HAaJIOTH, 3a/1a4M U3 00JacTH yIpaBJIeHUs JUUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPABEHCTBA M MX
CUCTEMBI II0 YCIOBHUIO 3a1a4M, MCCIIEJOBaTb IIOJIYYEHHOE DELICHUE U
OLICHMBATh MPABJONOAOOHOCTh pPE3yJIbTAaTOB, YMEHHE MOJEIUPOBAThH
peanbHBIE CUTyallUM Ha $A3BIKE MATEMAaTUKH; COCTABIIATH BBIPAKCHMUS,
YpPaBHEHHUs, HEPAaBEHCTBA M HMX CHUCTEMBl IO YCJIOBHMIO 3aJ1a4H,
HCCIEA0BAaTh IIOCTPOEHHBIE MOJEIU C HCIOIB30BAHMEM ammapara

anreOpbl, THTEPIPETUPOBATH MOITYYEHHBIN pe3yabTaT

YMeHue oneprupoBaTh MOHATUAMU: CpeiHee apru(pMeTHUYecKoe, MeinaHa,
HauOoJblllee W  HauMEHbIee 3HAYeHUs, pa3Mmax, JAUCIepCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa; yMEHHe U3BJIEKaTh,
HMHTEPIPETUPOBaTh HMH(OPMALIMIO, TPEICTaBICHHYI0 B Tabaumax, Ha
auarpammax, rpadukax, OTpaKarollyt0 CBOWCTBA PeallbHBIX MPOIECCOB U
SBJIEHUH; MPEICTaBIATh HH(OPMALIMIO C TOMOIIbIO TAOJIUI U UArPaMM;
HCCIIEI0BaTh CTaTUCTUYECKHE JJaHHBIE, B TOM YHUCJIE C NPUMEHEHHEM
rpa@uyecKkux METOJOB M  DIIEKTPOHHBIX  CPEICTB; TrpapuuecKu
UCCIIeIOBaTh COBMECTHBIE HAONIOJNEHHS C TIOMOIIBIO JHarpaMm

paccenuBaHys U JIMHEHHON PErpeccuu




YMeHue omnepupoBaTh MOHATHUSMH: CIyYalHBI ONBIT W ClIy4alHOE
COOBITHE, BEPOSTHOCTh CIIY4alHOTO COOBITHS; YMEHHE BBIUYUCIISTH
BEPOSITHOCTh C KCIIOJIb30BAaHHEM Tpa)UYecCKUX METOJOB; MPHUMEHSThH
(OpMyIIBI CIIOKECHHSI M YMHOXXCHUS BEPOSTHOCTEH, (HOpMYITy TOJIHOM
BEpOSATHOCTH, (hopmyny bepHyiu, komOuHaTopHbIe (GaKThl U (HOPMYJIBI,
OIICHUBATh BEPOSITHOCTH pEaTbHBIX COOBITHH; yMEHHE OIEepUPOBATH
MOHATUSIMU:  CIIy4aiiHas BeJIMYMHA, pACIpE/ICICHUE BEPOSITHOCTEH,
MaTeMaTHUYeCKOe OXXKHUIAHWEe, IHMCIEPCUS W CTaHIAPTHOE OTKIOHEHHE
CIIy4aiiHOH BENWYHMHBI, (YHKIUU paACHpPENENICHUs W  IJIOTHOCTU
PaBHOMEPHOT'O, IOKA3aTeIbHOTO W HOPMAJIBHOTO  paClpe/IeICHUN;
YMCHHE HCIIOJIb30BaTh CBOWCTBA W3YYCHHBIX paCHpPEICIICHUN IS
pellieHus 3a/la4; 3HAaKOMCTBO C TOHSATHSIMH: 3aKOH OOJIBIIMX YHCEl,
METOJIbI BBIOOPOYHBIX HCCIICIOBAHUN; YMEHUE TPUBOIUTH IMPHUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHUCEN B MPUPOIHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHHUE OTICPUPOBATh MOHATUSMU: COYCTAHHE, IEPECTAHOBKA,
YHCJIO COYCTaHMIA, YHUCIO TEepecTaHOBOK; OuHOM HpIOTOHA; ymeHue
MPUMEHSITh KOMOWHATOPHBIC (DAKTHI U PACCYKICHUS IS PEIICHUS 3a/1a4;
OLICHUBATh  BEPOSTHOCTH  pEalbHBIX  COOBITHIL; COCTaBIISITh

BEPOATHOCTHYIO MOJCJIb U HHTCPIIPETUPOBATH HOHy‘ICHHLIfI pe3yibTar

YMeHue onepupoBaTh IMOHATHUSAMHU: TOYKA, MpsiMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIMYMHA YIJA, IJIOCKUH yrodi,
JBYIPaHHBI YTOJ, TPEXTPaHHBIM Yroj, CKpELIMBAIOLIUECS MpsMBbIE,
MapajuIeIbHOCTh U MEPHEHIUKYISIPHOCTh MPSAMBIX U IJIOCKOCTEH, yroiu
MEXY NPAMBIMHU, YroJd MEXKIY NPSAMOW M IUIOCKOCTBIO, YroJl MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JIO IJIOCKOCTHU, PACCTOSIHUE MEXIY
MPSIMBIMHU, PACCTOSTHUE MEXY IIOCKOCTSIMHU; YMEHHUE UCIOIb30BaTh IIPU
pelIeHnr 3aja4y u3ydeHHble (aKThl U TEOPEMbI IIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB  OKPYXKAIOIIEro MHpa; CTPOHUTH
MaTeMaTHYeCKUe MOJENIU C IOMOIIbI0 T€OMETPUYECKHX TMOHATUN H

BCJIMYHWH, PCIIAaTh CBA3AHHBIC C HUMHU MPAKTHUYCCKUEC 3aJa9n
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YMeHue ornepupoBaTh MOHATUSMU: IUIOMAAb (QUTYpPBI, 00bEM (DUTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ'H)HI)II\/'I MHOTI'OIpaHHUK, CCUCHHUC MHOI'OrpaHHHUKA,
KyO, mapajuienenunena, NpusMa, TuUpaMuia, (Gurypa U MOBEPXHOCTH
BpalleHus1, MWIMHAP, KOHYC, map, cdepa, miomanas cepsl, MIONaab
MOBEPXHOCTU TMHPAMUIBI, MPHU3MBI, KOHYyca, LMWIMHApPA, 00BEM Kyoa,

IPSIMOYTOJIBHOTO MapaUICNICIIAIIEea, THPAMUJbI, NPU3MBI, LWIUHAPA,




KOHYyCa, IIapa, pa3BepTKa MOBEPXHOCTH, CEUYCHHS KOHYyca M IWIMHIPA,
napajulelbHble OCH MM OCHOBAaHHMIO, CEYEHHE Ilapa, IUIOCKOCTb,
Kacaromascs chepbl, IUIMHApPA, KOHYCA; YMEHHE CTPOUTH CEUYCHUE
MHOTOTpaHHHKA, H300pakaTh MHOTOTPAHHUKH, (GUTYPBI U MOBEPXHOCTH
BPALICHUS, UX CEUYCHHS, B TOM YHCIIE C TIOMOIIBIO AJICKTPOHHBIX CPECTB;
yYMEHHUE MPUMEHSATh CBOMCTBA T€OMETPHUECKUX (DUTYD, CAMOCTOSATEIBHO
(bopMyTHpOBaTH ONpeNeNIeHHs N3y4aeMbIX (DUTYp, BBIIBUTATh THITOTE3bI
O CBOWCTBAax M NpPU3HAKaX IeOMETpUYEcKUX (uryp, 0O0CHOBBIBATH HIIH
orpoBepraTb MX; YMEHHE MPOBOAMTH Kiaccuukanuioo ¢uryp 1o
pa3MYHBIM TIPU3HAKAM, BBHIOJIHATH HEOOXOIAMMBIC JIOTIOJTHUTEIBHBIC

MIOCTPOESHHUSI
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YMeHue omnepupoBaTh MOHATHSAMH: JABW)KEHHE B  IPOCTPAHCTBE,
MapajuIeNIbHBIA MTEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHHE MOAO0OMs, TMOAOOHBIE (UTYPBI; YMEHHE
pacro3HaBaTh paBHbIC W MOJOOHBIE (UTYPHI, B TOM YHCJIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; HCIOJIb30BATh T'€OMETPUYCCKHE OTHOILICHHUSI
MpU pEIICHUH 3a]la4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IJIMHA,
yroi, Iiomaab, oO0BEM) TpH PEIICHUH 3aJad U3 APYTUX YUeOHBIX
MPEIMETOB M M3 PeaTbHOW KU3HU; YMEHUE BBIUYUCISITH T€OMETPUICCKHE
BEITMYMHBI (JUIMHA, YTOJ, IJIOm@aAb, O0BEM, IJIOMIAAb MOBEPXHOCTH),
WCIIOJIb3YSl M3YYCHHBIE (POPMYJBI M METOJBI, B TOM YHCIIC: ILIOMIA/Ib
MOBEPXHOCTU MHUPAMUIbI, IPU3MBI, KOHYCA, IWIHHPA, IJI0MAaAb cheph;
00beM KyOa, TPsIMOYTOJIBHOTO TMapajuielienuIeia, TUPaMHuabl, TPU3MBI,
UWINHIpPA, KOHyca, IIapa; yMEHHE HaxXOJWUTh OTHOIIEHHEe O0BEMOB

oJ1I00HBIX (pUryp
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VYmMmenne OIICPHUPOBATH ITOHATUAMU: MIPAMOYTOJIbHAA CUCTEMAa KOOPAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPJMHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BECHNE BEKTOpa Ha YHCIIO, PA3JIOKEHHE BEKTOpa Mo Oasucy,
CKaJIIPHOE TIPOM3BE/ICHHE, BEKTOPHOE NPOM3BEACHUE, YroJl MEKIY
BCKTOpPAaMH; YMCHHE HCIIOJIb30BaTh BeKTOpHBIﬁ n KOOp)IHHaTHBIﬁ METO
JUIE  PEUICHHS TeOMETPUYECKUX 3a7ad M 3aJady JPYruxX y4eOHbBIX

npeaMETOB
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YMmenue BbIOUMpaTh MOAXOASIIMM METON Ui pelIeHHus 3a/lauu;
[IOHUMAaHHE 3HAYMMOCTH MATEMaTUKUM B HU3YYEHUU NPUPOAHBIX H
OOIIIECTBEHHBIX MPOIECCOB W  SBJICHUH; yMEHHE paclio3HaBaTh

IIPOABJICHUEC 3aKOHOB MAaTEMaTUKW B HCKYCCTBC, YMCHHE IIPHUBOJUTH




IpUMEPBI  MATEMATHUYCCKUX

MaTeMaTH4YeCKOi HAayKH

OTKPBITH  POCCHICKON

U  MHpPOBOH




HEPEYEHDb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMbBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUSA

Kon
1 Hucna u BEIYUCIICHUS
11 Hatypanbhble u nensle yncina. [Ipu3Haku JeTuMOCTH LENbIX Ynces
12 PanyonanbHble  uucna. OOBIKHOBEHHbIE U JECATHYHbIE JpOOH, IPOLEHTHI,
' OecKOHEeuHbIe TepUOANYECKHE 1podU
13 Apudmernueckuil KOpeHb HaTypalbHOW cTeneHu. JlelcTBUs ¢ apudMeTHIeCKUMU
' KOPHSIMU HaTypaJlbHOW CTENeHU
14 Crenens ¢ nenbM nokasareneM. CTeneHb ¢ paluoOHaNbHBIM NT0Ka3aTeneM. CBoOMCTBa
' CTENeHU
15 CuHyc, KOCHMHYC ¥ TaHI€HC YHCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC,
' apKTaHI'€HC YUCIIOBOI'O apryMeHTa
1.6 Jlorapudm uncna. JlecaTHuHbIC H HATYpaIbHbIE JOTapU(MBI
JleficTBuTeNnbHBIE  uyucna. ApUQMETHYECKHe Omepauud ¢ JAeHCTBUTENbHBIMU
1.7 yuciaamu. [IpubnmkeHHbIe BBIYMCICHUS, IPAaBUIIa OKPYTJIEHUS, IPUKHU/IKA U OLIEHKa
pe3yibTaTa BEIYMCICHUN
18 [IpeoOpazoBanue BEIpaKEHHUHA
1.9 KommiekcHbie uncna
2 VYpaBHEHMsI U HEpPAaBEHCTBA
2.1 [enble u qpoOHO-palliOHANIbHBIE YPAaBHEHUS
2.2 HppanmonansHble ypaBHEHUS
2.3 Tpuronomerpuyeckue ypaBHEHHS
2.4 [TokazarenbHble U JOrapuPMUUECKUE YPaBHEHUS
2.5 [enble u ApoOHO-pallMOHANIbHBIE HEPABEHCTBA
2.6 HppatmonanbHble HEPAaBEHCTBA
2.7 [TokazarenbHble U JorapupMUUecKre HepaBeHCTBA
2.8 Tpuronomerpuueckre HepaBEeHCTBA
29 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpamMu
2.11 Matpuia cucTeMbl TMHEWHBIX ypaBHEHUN. ONpeaenuTelb MaTpULIbl




3 OyHKIIUU U TpaduKh
31 OyHKIUA, cnocoObl 3amanus ¢GyHKud. ['paduk dyHkuuu. B3aumHo obOpaTHBIC
' ¢dbynkuun. YeéTHpie 1 HeueTHBIC QyHKIuu. [leproanyeckue GyHKINN
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHW QyHkuun. Hymum ¢yskuuu.
32 [IpoMexyTkH  3HAKOMOCTOAHCTBA. [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIUH.
' Maxkcumymbl 1 MUHUMYMBl (yHKIuH. HambGonbliee u HauMmeHblee 3HAYCHUE
(GYHKIIUM Ha IPOMEKYTKE
33 CrenenHas (GyHKIMS C HAaTypaJbHBIM M LIE€JBIM TOKaszateneM. E¢ cBoiicTBa u
' rpaduk. CBoiicTBa 1 rpadMK KOpHS N-0i CTENEHU
3.4 Tpuronomerpuieckre GpyHKIIUHN, UX CBOWCTBA U TPadUKU
3.5 [Toka3zarenbHast U norapupmMudecKas QyHKINHU, UX CBOWCTBA U Tpaduku
26 Touku paspeiBa. Acumnrotel rpadukoB  QyHKimiA. CBoicTBa  (DYHKIIHIA,
' HETPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHNUS TIOCIIEIOBATEIbHOCTEH
3.8 Apudmerrueckas u reomeTpuieckas nporpeccuu. opmysa CI0KHBIX MPOLIEHTOB
4 Havana marematndeckoro aHaimsa
41 [IpousBonnas pynkuuu. [Ipon3BoaHbIE 371€MEHTAPHBIX PYHKIUI
[IpuMeHeHHe NPOU3BOJHOM K HUCCIEIOBaHMIO (YHKIMH Ha MOHOTOHHOCTh H
4.2 sKkcTpeMyMbl. HaxoxkieHue HanOoJbIIero 1 HaMMEHBIIEro 3HaYeHUs! (PyHKIUU Ha
OTpe3Ke
4.3 ITepBooGpaznas. MuTerpan
5 MHoxecTBa U JOTuKa
5.1 MHOXeCcTBO, Onepaluu HaJl MHOKecTBaMu. Jluarpammel Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTE 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHoCTh
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
74 Tena 1 MOBEPXHOCTU BpallCHUS




7.5

KoopauHatsl u BEKTOpBI




YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* MaremaTuka: anrebpa 1 Hauaja MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eomerpus. 10-11 xmacc. Aranacsu JI.C., byty3os B.®., Kagomuer C.b. u np.

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

METOAUYECKHUE MATEPUAJIBI IJI5s1 YYUTEJA
Meronnueckue pekomernaanuu. ['eometpus. 10-11 knaccel (k yaeOHUKY

Aranacsa JI. C. u ap.) M.: [IpocBenieHue

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
http://school-collection.edu.ru
http://wmolow.edu.ru
http://fcior.edu.ru
http://www.numbernut.com/
http://www.math.ru
http://www.int.ru
http://sbiryukova.narod.ru
http://www.fipi.ru/
https://math-ege.sdamgia.ru

http://alexlarin.net


http://wmolow.edu.ru/
http://fcior.edu.ru/
http://www.numbernut.com/
http://www.math.ru/
http://www.int.ru/
http://sbiryukova.narod.ru/
http://www.fipi.ru/
http://alexlarin.net/




