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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 06a30BOro ypOBHS Jis
oOyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCy/IapCTBEHHOT0 00pa30BaTENIbHOIO CTAaHJAPTa CPEAHEro O0IIero oopa3zoBaHus,
C yd4y€TOM COBPEMEHHBIX MHPOBBIX  TPEOOBaHHIA, TPEABABIAEMBIX K
MaTeMaTUYeCKOMYy OOpa3oBaHMIO, U TpPAJULUUNA POCCUUCKOrOo 0Opa3OBaHMUS.
Peanmuzanust mporpaMMbl 00ecTieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHITUSMH,
COCTaBJISIFOIIMMH OCHOBY /Ui CaMOPa3BUTHSI W HEMPEPHIBHOTO 00pa3oBaHUS,
[IEJIOCTHOCTh OOUIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH O0YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTs yueOHOro Kypca TeoMEeTpHM Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METAalpeIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOy4YeHHUs T€OMETPUM B HAMPABIECHUU JIMYHOCTHOTO
pa3BUTHs OO0ywaromuxcsi, (GopMUpPOBaHUS (YHKIMOHAIBHOW MaTEeMaTHYECKON
IPaMOTHOCTH, U3YYECHHS IPYTUX y4eOHBIX AUCHUIUIMH. PazBuTHe y oO0yyarouumxcs
NPaBUJIbHBIX TPEACTABICHUNA O CYIIHOCTHM U IMPOUCXOKICHUH T'€OMETPUUECKUX
aOCTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOTO, XapaKTepe OTpaKEHUs
MAaTEMATUYECKOW HAYKOW SIBJICHHMM M IIPOLECCOB PEAIBbHOTO MHPA, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
y4aliuxcsi, a TakKe KauyeCcTB MBIIUICHUSI, HEOOXOAMMBIX Jig aJanTalud B
COBPEMEHHOM OOIIIECTRBE.

I'eomeTpus siBisieTcss oAHUM M3 0a30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHHsA, TaK KaK OO0ECIEeYMBACT BO3MOXKHOCTh M3YUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAaYYHOU HAaNpaBJIE€HHOCTHU, TAK U T'YMaHUTAPHOM.

Jlorndeckoe MbIIUIeHHE, (GOPMHPYEMOE TIPH HM3YyUYCHUU OO0YyUYAIOIIUMHUCS
MOHSATUWHBIX OCHOB FT€OMETPUH U TOCTPOCHUH LEMOYKU JTOTUUECKUX YTBEPKACHUN
B XOJI€ pEUIEHUS TeOMETPUYECKHX 3a/ady, YMEHUE BBIIBUIaTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3a7a4 €CTECTBEHHO-
Hay4YHOTO IIMKJIa, B YaCTHOCTU U3 Kypca (HU3UKHU.

YMeHne OprUeHTUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4ejloBeKa BO BPEMEHU U
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MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOTO ObITHS, (opMma
OTpaXEHUsI OKPY’KAIOLIEr0 MHpA, YCIOBHUE YCHEIIHOIO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHusi  JeHUCTBUTENBHOCTH. OmepupoBaHUE  MNPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUAbl Y4EOHOM U TPYIOBOH JESITEIBHOCTH,
ABJIAETCS. OJAHUM U3 TNMPOPECCHOHAIBHO BaXKHBIX KauyeCTB, MO3TOMY aKTyajbHa
3ajadya (HopMUpOBaHUA y OOYYaIOIMMXCS MPOCTPAHCTBEHHOTO MBIIUICHUSI Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOrO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHUECKOH IeATETHbHOCTH TI0 MHOTUM HaTPaBICHHSIM.
Llens ocBoenus mnporpammbl yueOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00y4yeHuss — oOmeoOpa3oBareabHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  oOecriedueHHe  BO3MOXHOCTH  MPUOOpPETeHUs |
UCTIONB30BaHMUSI CHCTEMAaTHYECKMX T'C€OMETPHUECKUX 3HAHWH W JICHCTBUH,
cnenuUYHBIX T€OMETPHUH, BOBMOXXHOCTH YCHEIIHOT'O MPOJIOJKEHUs 00pa30BaHUs
0 CTIEUATLHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM HUCIIOJIH30BAHUEM T€OMETPHUH.
[Iporpamma no reomMeTpur Ha 0a30BOM ypOBHE TIpe/Ha3Ha4Y€Ha IS
00yJaroNIXCcsl CPeTHEN IIKOJIbI, He MCIBITHIBABIIMNX 3HAYUTEIBHBIX 3aTPyTHEHUH
Ha YpOBHE OCHOBHOTO oO0mIero oopasoBanus. Takum oOpa3om, oOydaromniyecs: Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATeMAaTHMYECKHE YMEHHS, CBSI3aHHBIC
co crneuu@uKoil TeoMeTpuH U HEOOXOJUMBbIE IJs KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3yYUTh I'€OMETpHUI0 Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJUMOCTh B T€OMETPHUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATEIHHOCTH.
JlocTkeHne 1Eenu OCBOGHUS TPOTrpaMMbl OOECIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOCHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHEe B 10—11 kimaccax sBISrOTCS:
e (opmupoBaHHe TpEACTaBICHUS O TEOMETPUUM KaK YacTh MHUPOBOM
KyJIbTYPbl U OCO3HAaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHHE TpEACTaBICHUS O MHOTOTPAHHHKAX M TeJlaX BPAIICHUS
KaK O BOXHEUIIINX MATEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

e (opmupoBaHMe yMeHUS pacmo3HaBaTh Ha YEPTEkKaX, MOJCIAX H B

peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAQJICHHEC METOJAMH PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paKCHHSIX

POCTPAHCTBEHHBIX PUTYD;
e (opmupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSIMH O
MHOTOTPAaHHHUKAX U TeIaX BPAlIeHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAJCHHWE  QITOPUTMAMH  PEIICHHWS  OCHOBHBIX  THIIOB  3ajad,

dbopMupoBaHWE yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKAa3aTEIIbHbBIC
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paccyXJIeHusI B XOJie pEUIeHUsS CTePEOMETPUUYECKUX 3aJad U 3a7ad ¢
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHUE MHTEJUICKTYaIbHbBIX u TBOPYECKUX CIOCOOHOCTEHM
oOydJaromuxcs, TO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTUYHOCTU MBIIIJICHUS,

e (QopmMmupoBaHue (G yHKITMOHATBHOM IPaMOTHOCTH, peneBaHTHOU
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MOHSATUN, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KHU3HEHHBIX
CUTYyaIlUsIX W TIPU U3YYEHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpPOBATH HMX Ha S3BIKE
TEOMETPHUH U CO3/aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIH
FEOMETPUYECKUN ammapaT Ui pelieHdus NPaKTUKO-OPUEHTHUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MMOJYYCHHBIC PE3yJIbTATHI.

OTAMYUTENTLHONM OCOOEHHOCTBIO TPOTPaMMBl SIBJISIETCS BKIIFOUEHUE B KYypC
CTEpEOMETPUM B Hauajle €ro u3y4eHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U OTPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHHE WHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JadbHENIIEMY U3YUYEHHUIO TPEAMETA.

[Ipennourenue oTAa€TCcsl HArISAHO-KOHCTPYKTUBHOMY METOIY OOY4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
MPAKTUYECKON JIEATEIbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
yyalluxcs B Kypce€ CTEpPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3aJad Ha
Co3JaHMe  MPOCTPAHCTBEHHBIX  O0pa3oB W  3a7a4 Ha  ONEpPUPOBAHHE
pOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue o0Opaza MTPOBOJUTCS C OMOpPON Ha
HATJISTHOCTh, a OINEpUpOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HarJISIIHOCTH, MBICIIEHHOTO U3BMEHEHUS €r0 UCXOIHOTO COJEp KaHUsI.

OcHoBHBIE cozepKaTesibHble JUHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHuororpanHukmn», «IIpsMble 1 IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpamieHus»,
«BEeKTOpBI U KOOPAMHATHI B MIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensieTcs He TOJbKO M0 COAEpXKaTeNbHbIM JIMHUSIM, HO W IO ToJaM
00y4eHHUS Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

Copnepxanue o0pa3oBaHMs, COOTBETCTBYIOIEE MPEIAMETHBIM pe3yibTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM 10 ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'ECOMETPUUCCKUMHU
MOHSATUSMHU U HABBIKAMU OCYUIECTBIISIIOCH MOCIEI0BATEIBLHO U MOCTYNATEIbHO, C
cOOJII0ICHUEM IPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUSI BKIIIOYAJIKNCH B
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OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN OOYJYaIONIUXCs, PACIIUpSIST H
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIEC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenune reomerpun orBoaurcs 2 yaca B Hepenro B 10 kiacce u 1 4ac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0ydenus - 102 yueOHbIX yaca.
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COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IIPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3aumHOe pacnosio)keHue MNpsIMBIX B IPOCTPAHCTBE: IIEPECEKArOIInecs,
napajuleibHble W CKpeluuBarouuecss InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajyleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJI MEXAY NpPSMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [Ipocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayjieienurne; MoCTpPOSHUE CeYSHHIA.

IlepnieHAUKYJISAPHOCTD NPAMOUN U IUIOCKOCTH: NEPIEHAUKYIIAPHBIC IIPSMBIC B
IIPOCTPAHCTBE, MPAMBIE IApAUICIbHBIE U NEPHEHIUKYISAPHBIE K IUIOCKOCTH,
IPU3HAK MEPIECHAMKYJSIPHOCTH MPSAMOUM U INIOCKOCTH, TEOpeMa O IPsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroj, JIMHEHMHBIM YrojJl JBYI'PAaHHOIO  yrija.
IlepnieHaUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT MpsAMOM 10  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHAUKYISAPHOCTU  IBYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIIAPAX.

MHoOrorpaHHuKu

IloHsATHE MHOTOIpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIBIC
Y HEBBIYKJIbIE MHOTOI'PaHHMKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yromnpHas
npu3Ma; TpaHU U OCHOBAHUS IMPHU3MBI;, MpsAMas U HaKJIOHHAs MPU3MbL, OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHasd nupamuzaa, TpaHH U
OCHOBaHHE NMUPAaMU/Ibl; OOKOBAsl M MOJHAS TIOBEPXHOCTh MUPaMUAbL; IPABUIIbHAS U
yCeu€HHasi MNHMpaMuja. OJIEMEHTbl NOpu3Mbl M nupamuasl. llpaBuibHBIE
MHOTI'OTPAaHHHKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIBHAS NMPAaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W NPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBWIBHBIX MHOTOIPAHHHMKAaX: OKTadJp,
noxexasap u ukocasap. CeueHns NpU3Mbl U TUPAMHUJIBI.
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CumMmeTpuss B IIPOCTPAHCTBE: CUMMETPHS OTHOCUTENBHO TOYKH, IPSIMOH,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUHM B IHpaMHIAX, HapaJuIeIenuIenax,
MIPAaBUJIBHBIX MHOTOTPaHHUKAX.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaasr OOKOBOM MOBEPXHOCTM U TOJHOM MOBEPXHOCTH MPSIMOM TPHU3MBI,
IUIOAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaasr OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMHIIBI,
TeopemMa o MiIomaau yceu€HHou mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
nUpaMu/bl, IPU3MBI.

[lono6ubie Tenma B mnpoctpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
OBEPXHOCTEH, 00bEMaMu OJIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

[Hunuaapuyeckas MTOBEPXHOCT, oOpasyromue IIJTHHIPUICCKOM
MOBEPXHOCTH, OCh MWJIMHIAPUYECKOW ToBepXHOCTH. Llunmuuap: ocHOBaHUS W
OOKOBasi TOBEPXHOCTh, oOOpasyrolias H OCh, IUIOMaab OOKOBOW U TOJHOM
OBEPXHOCTH.

Konunyeckas moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIIMHA KOHMYECKON moBepxHOCTH. KOHyC: ocHOBaHMe U BeplInHa, 00pasyromas
U OCh;, IUIONIaAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
o0Opa3yroIue 1 BEICOTa; OCHOBAHMS M OOKOBast TOBEPXHOCTb.

Cdepa u map: HmeHTp, paadyc, AUaMETp; IUIOMIAAb IMOBEPXHOCTH C]epshl.
Bzaumuoe pacrnonoxenue chepsl U IMIIOCKOCTH; KacaTeabHas MIOCKOCTh K cepe;
TI0IIA b Cephl.

N306paskeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BépTka nummHApa U KOHYycCA.

KoMmOuHanuu Tenm BpalmieHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpAIIICHMS.

[Tonsitre 06 06BEMe. OcHOBHBIC CBOMCTBa 00BbEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJILHOTO Tapajulienienurena u cieactBus u3 He€. OO0BEM mMIMHAPA,
koHyca. O0BEM mapa u miomaas chepsl.

[Tomo6ubie Tema B mpoctpaHcTBe. COOTHOMICHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TElL.

Ceuenust nwiIMHApa (HapaJieIbHO W TEPHEHIUKYJISIPHO OCH), CEUYEHUSs
KOHyca (TapaJiieIbHOE OCHOBAHHMIO WM TPOXOJAIIEE HYepe3 BEPIINHY), CEUCHUS
mapa.
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BexTopbl H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mockocTy U B pocTpaHCcTBe. Cl0)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHUE BEKTOpa Ha 4ucio. Pa3ioxkeHue Bekropa 1o TpEM HEKOMIUIAHAPHBIM
BekropaM. IIpaBwiio mapamienenunena. Pemenuwe 3amay, CBSA3aHHBIX €
IIPUMEHEHUEM IIpaBUi JACUCTBUU € Bekropamu. IIpsAmoyronpHas cucrema
KoopauHaT B mpocTpaHcTBe. KoopamHatel Bektopa. llpocreiimme 3amaun B
KOOpAMHATax. YTOoJd Mexay Bekropamu. CKalApHOE IPOU3BEIAEHUE BEKTOPOB.
BoeluncneHnne yrioB Mexy MPSMBIMHA U IDIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN
METOJ IPH PEIICHUH FT€OMETPUUYECKUX 3aaY.
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IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE PE3yJbTATHl OCBOCHHUS TPOrpaMMbl y4eOHOTro MpeaMeTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:knanckoe Bocnnutanme:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMKM 00YUAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOIO WIE€HAa POCCHMCKOro oOIecTBa, MPEJACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TrpaxaaHcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HWHCTUTYTaMH B COOTBETCTBUHM C UX
GYyHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON IPaXKIaHCKON UJEHTUYHOCTH, YBAXKEHUS K
MPOIIJIOMY ¥ HACTOSIIEMY POCCUMCKON MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSIM POCCHUMCKUX MAaTEMAaTHUKOB U POCCUHUCKON MaTeMaTHYECKON IIIKOJIHI,
K HCTOJIb30BAaHUIO ITHX JOCTIKEHHH B JPYrUX HayKax, TEXHOJOTHAX, cdepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAaHUEM JTyXOBHBIX IIEHHOCTEH POCCHUHCKOTO HapoJa;
c(hOpMHUPOBAaHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OTHUYECKOTO  TIOBEACHUS,
CBSI3aHHOTO C MPAKTHYECKUM IMPUMEHEHHUEM JIOCTHKEHUN HAYKU U JICATEILHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHEM K MHpPY, BKIIOYAs ICTETUKY MaTeMaTHYCCKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajady, pEIICHUI, pacCyXICHUN;
BOCTIPUMMYHUBOCTBIO K MATEMaTUUYECKHUM aCIIeKTaM pa3WyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

c(hOpMHUPOBAaHHOCTHIO YMCHHS TIPUMEHSATh MAaTEMATHYCCKUE 3HAHUSA B
HWHTEpecax 370poBoro U 6e3omacHoro odpasa KW3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE NMUTaHHE, COAJTaHCHUPOBAHHBIA PEXKUM 3aHITHH U

OT/bIXA, peryisipHas buznyeckas aKTUBHOCTH); ¢bu3rIecKoro
COBEPILICHCTBOBAHUS, pu 3aHATUAX CIIOPTHUBHO-03/10POBUTEIBHOU
NEATENBHOCTBIO.

Tpynosoe Bocniuranue:
TOTOBHOCTBIO K TPYAY, OCO3HAHHEM ILIEHHOCTH TPYIOIIO0HUS; MHTEPECOM K
paznuuHbiM  cpepam  NPOodEeCCHOHANIBHOW  JIESITENbHOCTH, CBA3AHHBIM  C
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MaTeMaTUKOM M €€ MPUIOKEHUSMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BBHIOOD
Oynymieit mnpodeccun U peanu3oBbIBATH COOCTBEHHBIC JKU3HEHHBIC IUIAHBI,
TOTOBHOCTBIO W CIIOCOOHOCTHIO K  MAaTeMaTHYeCKOMY OOpa3oBaHUIO U
caMO00pa30BaHUI0 HA MPOTSHKEHUH BCEH JKU3HMU, TOTOBHOCTbIO K aKTUBHOMY
YYaCTHIO B PELIEHUHU PAKTUYECKUX 3a7a4 MATEMATUYECKON HAIIPaBICHHOCTH.

JKOJI0rHYeCKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTBHIO HKOJIOTMYECKOM KYJIBTYpbl, MOHUMAHUEM BIIUSHUS
COLIMAJIBHO-PKOHOMHMYECKHUX MPOLECCOB HAa COCTOSHUE MPUPOJHON M COLMATBLHOM
Cpelbl, OCO3HaHMEM TJ00aNbHOTO XapakTepa SKOJOTHYECKUX MpoliieM;
OpUEeHTaluel Ha NPUMEHEHHE MaTeMaTHMYeCKMX 3HAaHMM JUIsl pelieHus 3a1ad B
0o0JacCTH  OKpy’Karomiel cpeabl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKH HX
BO3MOKHBIX TIOCIIEJICTBUH ISl OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOI' O MIO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKd M  OOIIECTBEHHOW MPAKTHUKW, T[OHUMaHUEM
MaTEMaTUYECKOM HAyKu Kak c(epbl 4ellOBEYECKON JesTEeIbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYMMOCTH [UJISi PA3BUTHS ILMBWIM3AIMHU; OBJIAJICHUEM SI3bIKOM
MaTEMaTUKAd M MaTeMaTHYEeCKOM KyJIbTYpOHl KaK CpeICTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYHIECTBJISATh MPOEKTHYIO M HCCIEAOBATENBCKYIO NEATEeIbHOCTD
UHAUBUAYAIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHUS IMPOrPaMMbI Y4eOHOTO IpeaMera
«MatemaTHKa XapaKTepHU3yIOTCS OBIIJICHHEM YHHUBEPCAITBHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU
0eticmeUsIMU, YHUBEPCATbHLIMU PeSYISIMUBHBIMU OeUCMBULMU.

1)  Vhuusepcanvnvlie  nosmasamenwvHwvle  Oelicméusi,  0Oecneyusaom
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECco8 obyuaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYyJcawweeo  Mupa;,  NpumMeHeHue  jJ102UHecKux,
UCCIe008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jornueckue aAeicTBU:

e BBISBIISITh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATHIECCKUX
OOBEKTOB, TOHSATUH, OTHONICHUH MEXIAY NOHATHIMH; (HOPMYITUPOBATH
OTIpEJICICHHs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KiIaccuuKaIy, OCHOBaHUS i OOOOIICHWS W CpaBHEHHS, KPHUTEPUU
MIPOBOJIUMOTO aHAJIH3a,;
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BOCHPUHHMMATh, (OPMYIHpPOBATb M  NPEOOpPa3OBBIBATh  CYKICHUSA:
YTBEPJUTEIbHbIE W OTpPULATENbHbIC, €IWHUYHBIE, YAaCTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBJISITh ~ MaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (aKTax, [AaHHBIX, HAOJNIOACHUSIX U YTBEPXKICHUSIX;
npenjaratb — KpUTEpUM I BBIABJICHHS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNaTh BBIBOJBI C MCIOJb30BAaHUEM 3aKOHOB JIOTUKH, JIEAYKTHUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH IO aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBa MaTeMaTUYECKUX
YTBEPKJAEHUN (IIpsIMbIE U OT MPOTUBHOTO), BHICTPAMBATH apryMEHTAIHUIO,
OPUBOJIUTh MPUMEPHl U KOHTPIPHUMEPHI; OOOCHOBHIBATH COOCTBEHHbIE
CY>KJICHUS U BBIBOJIBL;

BbIOMpATh CMOCO0 pelieHus y4eOHOW 3amauu (CpaBHHBATh HECKOJIBKO
BapMaHTOB pEIICHHs, BHIOMpaTh HauOoyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciienoBarejabCcKue JeMCTBUS:

UCTIOJIh30BaTh BOIMPOCHI KaK HMCCIICIOBATEIBCKHI WHCTPYMEHT ITO3HAHUS;
GopMyTupOBaTH BOMPOCHL, (PHUKCHPYIONINE MPOTHBOpPEUHE, MpoOiieMy,
yCTaHaBIMBaTh HCKOMOE ®  JaHHOe, (OpMHUPOBaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

POBOJIUTH CaMOCTOSITEIILHO CIUTAHUPOBaHHBIH OKCIIEPUMEHT,
UCCIICJIOBAHUE 110 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOTO
00BEeKTa, SBJICHUSA, TMPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBIICHUSIMU, TIPOIICCCAMU;

CaMOCTOSITEILHO (OPMYJIUPOBATH 0OOOIICHHS M BBIBOJIBI IO pe3yJbTaTam
IPOBEIEHHOTO HAOIIOACHUS, MCCIIEIOBAaHUS, OLICHUBATHh JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

IPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TaKXKE BBIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ unpopmaumeii:

BBISBJIATh AeUIUTHl WHGOPMAINH, JAaHHBIX, HECOOXOIUMBIX /IS OTBETa
Ha BONPOC U JUISI PELICHUS 3a/1a4H;

BbIOMpaTh  WHPOPMANMIO W3  WCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHaJIU3HPOBATH, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIUIO
Pa3JIMYHBIX BUJOB U (DOPM MpEACTaBICHNUS,

CTPYKTYypUpOBaTh HHGOPMAIMIO, IPEACTABIATh €€ B pa3IMuHbIX (Hopmax,
WJUTIOCTPUPOBATH rpaduuecK;
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OLICHUBATH HaJEKHOCTh uH(popmMaIuu o CaMOCTOSITEJIbHO
c(OpMYIHPOBAHHBIM KPUTEPUSIM.
Vuueepcanvnvie  KoMmMyHukamueuwie  Oelicmeus,  obecneuusarom

CgbOpMMpO@ClHHOCmb COYUAIbHBIX HABBLIKOB 06yl{CZIOWMXCﬂ.

OO01menue:

BOCIPUHMMATh H (HOPMYyIUPOBATh CYXKIEHUS B COOTBETCTBUM C
YCIOBUSMH U LETSIMU OOIIEHHUS; SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO
TOYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHUS IO
XOJly PELICHUS 3a1a4l, KOMMEHTHPOBATh MOJYyYEHHBIA pe3yJIbTaT;

B X0JIe 00CYXJAEHHs 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIA€MOIl TEMBI,
npo0sieMbl, perraeMoi 3ajjaun, BRICKa3bIBATh UJIEH, HAIICJICHHbBIE HA TOUCK
pEUIEHNs; COMOCTaBIATh CBOU CYXIEHHUS C CYKICHHSIMU JpPYTrUX
YYaCTHUKOB JHMAaNiora, OOHApYXKMBATh pa3juiyve M CXOJACTBO IMO3HIIUI; B
KOppeKTHOU (hopme GOopMyIHpOBaTh PA3HOTIIACHS, CBOU BO3PAKECHUS;
OPEACTaBIATh  PE3yNbTaThl  pElIEHUd  3aJauyd,  DKCIEPUMEHTA,
UCCJIEIOBAHUsA,  TNPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  Qopmar
BBICTYIUIEHUS C YYETOM 3a]ay MIPE3ECHTALUU U OCOOEHHOCTEN ayIUTOpUN.

CoTpyaHun4ecTBo:

3)

NOHMMAaTh M HWCIOJNB30BaTh  IMPEUMYIIECTBA  KOMaHTHOW U
WHIUBHYaJIbHOW paOOTHI MPHU pEUICHUH YIeOHBIX 3a7a4; MPUHUMATH 11eJTb
COBMECTHOW JIESITEThHOCTH, IUIAHMPOBATh OPTraHHU3AIHMIO COBMECTHOMN
paboTHI, pacnpeaessaTh BUABI padoT, JOrOBapUBATHCS, 00CYKIATh MPOIIECC
U pe3ysbTaT paboThl; 000011aTh MHEHHUS HECKOJIBKUX JTFOJICH;
y4acTBOBATh B I'PYIIIOBHIX (hopMax paboThl (00CYyX)aeH I, OOMEH MHEHUH,
«MO3TOBBIE IITYPMB» W WHBIC); BBINOJHATH CBOI 4YacTh pPabOTHl U
KOODJMHUPOBATh CBOW JCHCTBHS C JPYTUMH UICHAMH KOMAaHJbI;
OIICHMBATh KA4e€CTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPHUTEPHUSIM,
c(hOpMyIHMPOBAHHBIM YYaCTHUKAMU B3aHMOICHCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

Gdopmuposanue cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOG IUYHOCTIU.
Camoopranusanus:

COCTaBJISITH IJIaH, AITOPUTM PEIICHUS 3aJ1a4ul, BEIOMPATh CIIOCOO pelIeHUs
C y4€TOM HUMEIONTUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
UH(GOPMAIIHH.

CaMOKOHTPOJIB:

BJIaACTh HaBbIKaAMHU MO3HaBaTeILHOM pe(bJIeKCI/II/I KaKk OCO3HaHHA
COBCpPIIACMBIX I[efICTBHﬁ N MBICIUTCIBHBIX IIPOHECCOB, UX PC3YJIbTATOB,
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BJaJE€Th CIOCOOAMHM  CAMOINPOBEPKH, CAMOKOHTpPOJIS mpolecca U
pe3yabpTaTa peueHrus MaTeEMaTUYECKON 3a1a4u;

e TMPEIBUAECTb TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTb IMpPH PELIEHUU
3a71a4d, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIEHHBIX TPYJIHOCTEH;

e OIICHMBAaTh COOTBETCTBHUE pE3yJibTaTa ILEJIU U YCIOBUAM, OOBICHSITH
IPUYMHBl JTOCTMKEHUS WA HEIOCTWIKEHHS PE3YyJIbTATOB JESTENBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh MOHATUSAMHU: TOYKA, IPSIMasi, INIOCKOCTb.

[TpMeHAT, aKCUOMBI CTEPECOMETPUM M CJICICTBHS W3 HHX IPU PCIICHUH
TCOMETPUYCCKHUX 3a/1aY.

OnepupoBaTh MOHATUSIMHU: APALICITBHOCTh U MEPICHANKYIIPHOCTD MPAMBIX
Y IUIOCKOCTEM.

KnaccupunmpoBath B3aMHOE paCIOIOKEHUE NPSIMBIX W IUJIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSMU: JABYTPAHHBIA YTOJ, TpPaHU ABYIPAHHOTO Yria,
pedpo ABYrpaHHOTO yIJja; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpaayCcHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAHHMK, BBIYKIBIH W HEBBITYKIIbBIN
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPAHHHKA, MPABWIHHBIM MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIC BHIBI MHOTOI'PAHHUKOB (NMHpaMuaa; TIPHU3MA,
MPSIMOYTOJIbHBIN TapajuieNienumes, Kyo).

KnaccudummpoBate ~ MHOTOTpAaHHUKH,  BBIOMpas ~ OCHOBAHHS IS
Kinaccudukanuu  (BBIMYKJIbIE W HEBBIMYKIbIE MHOTOTPAHHUKHU; TPaBUIbHBIC
MHOTOTPAaHHUKH; TIPSIMBIE U HAKIIOHHBIC IPU3MBI, TTApAIIICICTIUIC/Ib ).

OnepupoBaTh MOHATUSMU: CEKYIAs MIIOCKOCTh, CEUEHNE MHOTOTPaHHUKOB.

OOBICHATH IPUHITUIIBI TOCTPOSHUS CEYCHHUH, UCTIONB3YS METOJI CIIEOB.

Ctpouth ceyeHUSI MHOTOTPAHHHKOB METOJAOM  CJIEJOB, BBITIOJNHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Hryp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3amaun Ha HAXO0XKACHUE TEOMETPUICCKUX BETUYMH MO 00pa3iiaM WK
aNrOpUTMaM, TPUMCHSSI W3BECTHBIC AHATUTUYECKHE METOABl TPU PEIICHHUH
CTaHJIAPTHBIX MAaTEMAaTHYECKHUX 3a/1ad HA BBIYMCICHUE PACCTOSIHUN MEXTY IBYMS
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TOYKAMH, OT TOYKM JO NOpsIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBbIMH.

Pemiats 3a1aun Ha HaX0XkJACHUE TE€OMETPUUYECKUX BEJIUYUH 10 00pa3liaM Wiu
aNropuTMaM, NPUMEHSIA HW3BECTHBIE AHAJTUTUYECKUE METOJbl MPU PELICHUU
CTaHIAPTHBIX MATEMAaTHYECKMX 3aJad Ha  BBIYUCICHHE  YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA MPAMBIMUA, MEXKAY NPSIMOAW U IUJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnsate 00BEMBI U TUIOMIAIA TTOBEPXHOCTEH MHOTOTPAaHHUKOB (MpHU3Ma,
nupamMuja) ¢ TpUMEHEHHEM (OpMyn; BBIYUCIATH COOTHOIICHHUS MEXIY
TJIOIIAIIMU TTOBEPXHOCTEH, 00BEMaMH MOI0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh TOHATUSIMU: CUMMETPUS B MPOCTPAHCTBE; ILIEHTP, OCb W
IJIOCKOCTh CUMMETPHH; TIEHTP, OCh M TNIOCKOCTh CUMMETPHUH (PUTYPHI.

N3Bnekarh, mnpeoOpa3oBbIBATH U HWHTEPIPETUPOBATH HWHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaxX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaX.

[IpumensTs reoMerpuueckue ¢GakThl ISl PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, TPEANOJaramllinX HECKOIBKO IIaroB PEIIEHUs, €CIU YCIOBHUS MPUMEHEHHUS
3aJlaHbl B IBHOM (hopMme.

[IpuMeHAT, HpoCTEHIIME NPOrPaMMHBIE  CPEACTBA M DIIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKHX 3a1ay.

[IpuBOoaUTH TpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPUPOAE H
KU3HH, pACIO3HABATH NPOSBICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTHKE: aHAIM3UPOBATH pPEAJIbHbBIC
CUTyallud W TPUMEHATh HU3YUYEHHBIE TMOHATUS B IPOLECCE IOMCKA PEIICHUS
MaTEMaTU4YEeCKH C(HOPMYIUPOBAHHOM MpPOOJIEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, HCCIENOBATh IMOCTPOEHHBIE MOJEIU C
MCIIOJIb30BAaHUEM TE€OMETPUYECKUX TIOHATHI U TE€OpeM, anmapara aareOpsl; penarh
MMPAKTUUYECKHUE 3a]1a4, CBA3AHHBIC C HAXOKIEHUEM T€OMETPUYECKUX BEJIUYKH.

11 KIIACC

OnepupoBaTh MOHATHSAMH: UIUHAPUYECKAs TMOBEPXHOCTh, OOpasyromme
UUAJTUHIPUYECKOW  TMOBEPXHOCTH;  LWIMHAP,  KOHUYECKAass  IMOBEPXHOCTD,
oOpa3yromue KOHUIECKO TOBEPXHOCTH, KOHYC; cheprudecKkast MOBEPXHOCTb.

PacrioznaBaTh Tena BpamieHus (MHUIXHIP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI TMTOTYYEHUS TN BPAICHUS.

KnaccuduurpoBatsh B3aMHOE pacnoyioxKeHUe cPephl U MIOCKOCTH.
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OnepupoBaTh NOHATHUSIMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTA; LIAPOBOM CJIOM, OCHOBAaHUE ILIAPOBOIO CJIOS, BBICOTA LIAPOBOTO CJOS;
LIapOBOM CEKTOP.

Boruncnare 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH Ten  BpalleHUs,
FEOMETPUUECKUX TeJ C IpUMEHEHUEM (HOopMy.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPaHHUK, BIHCAHHBIN B cdepy u
OMHUCaHHBIH OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WA TEJO
BpAILICHUS.

BbluncnsaTh COOTHOIIECHUS MEXAY IUIOMIAIMH TOBEPXHOCTEH U 00BEMaMHU
IIOJOOHBIX TEI.

N3o0paxate u3ydaemble (UTYphl OT PYKH U C TPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrInonHsATh (BBIHOCHBIE) TIJIOCKHE YEPTEKHU U3 PUCYHKOB ITPOCTHIX O0BEMHBIX
dburyp: Buj cBepXy, COOKY, CHU3Y; CTPOUTH CCUCHUS TEJ BpAIICHUSI.

N3Bnekarb, HHTEPNPETUPOBATH U TPEOOPa30BBIBATH HWHOOpPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpaxX, MPEICTaBICHHYIO Ha YepTekKax W
PUCYHKaXx.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BpInONHATE [EUCTBUS CIOXKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHUSI BEKTOpa Ha YUCIIO0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHU 00J1a/1af0T.

[IpuMenATs TpaBUIIO MapajuIesIeuIea.

OnepupoBaTh NOHATUSAMHU: JEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPJIMHATBHI BEKTOPA, Yrojl MEXAY
BEKTOPAMHU, CKAJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIC U KOMILJIAHAPHBIE
BEKTOPBL.

HaxonuTe cymMmMy BEKTOPOB U ITPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEKIY
BEKTOPAMHU, CKAISIPHOE TMPOU3BEACHHUE, PACKIAAbIBATH BEKTOP IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh IJIOCKOCTh YPaBHEHUEM B J€KapPTOBON CUCTEME KOOpPAUHAT.

[IpumensaTh TeoMeTpuueckue GakThl ISl PEIICHHS CTEPEOMETPUUYCCKHX
3a]1a4, TPEANOIararonMx HECKOJIbKO IAaroB PEUICHUS, €CIIU YCIOBUS IPUMEHEHUS
3a7laHbl B SIBHOU (hopme.

Pemartps mpocrteinine reoMeTpUuYeCKHE 3aJlaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAWHATHOI'O METO/IA.

Pemare 3amaum Ha JOKa3aTEILCTBO MAaTEMAaTHUYECKHMX OTHOIICHUN U
HaXO0XJCHHE FT'eOMETPUUECCKUX BEIMUMH MO 00pa3liaM WM aJropuTMaM, IPUMEHSIS
W3BECTHBIC METOJIbI IPU PEIICHUH CTAHAAPTHBIX MATEMATHYECKUX 3a/1a4.
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IIpuMmeHAT, mpocTeliue OporpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKALIMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUYECCKUX 3a1ay.

IIprBoauTH HpUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEHM B IPUPOLE U
YKU3HU, PaCIIO3HABATh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IprMeHATh IMONYy4YEHHBIE 3HAHUS Ha IPAKTUKE: aHAIU3UPOBATh DPEajbHbIC
CUTyallUd W IIPUMEHATh HW3Y4YECHHBIC IIOHATHSA B IPOLIECCE IOUCKA PELICHUs
MaTreMaTuyecku CcHOpMyIUpPOBAHHOW MpoOJIeMbl, MOJAEIUPOBATh pEaJbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, MWCCIEA0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TeOpeM, arrnapaTa aireopbl; pemarhb
IIPAKTUYECKUE 3a1a4H, CBA3AHHbBIC C HAXOKICHUEM I'€OMETPUYECKUX BEIIMUUH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
bu6mmoreka [IOK
! Beezettne B cTepeoMeTpitio 10 2 https://m.edsoo.ru/1c209e37
) [IpsimbIe ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 1 5 bubmuorexa [JOK
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [TepieHAMKYASIPHOCTD NPSIMBIX U 12 2 bubnuoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bu6mmoreka [IOK
4 VYTel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 1 httos://m.edso0.ru/1c209637
bu6mmoreka [JOK
5 M 11 1 3
HOTOTPAREHIT https://m.edsoo.ru/1c209e37
N bu6mmoreka [JOK
6 06 9 1 1
HEMBL MHOTOTPAHHHKOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIbI 4 1 bubmmorexa [IOK
P ' P 4 https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 11
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11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Kourpoububie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmmoreka [IOK
Tena ppatmertits 12 2 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
OObEuer Ten ° 1 1 https://m.edsoo.ru/1c209e37
BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 2 l:t?ri?;;f:cll(;ggﬁcm%ﬂ
[ToBTOpEeHnue, o6o0IICHNE, 7 1 bu6mmoreka [IOK
cUCcTeMAaTu3aIys 3HaHUuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 5
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IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bceero u3ydyenusi | oOpa3oBaTesibHbIE
padoThI padoTsbI
pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, IpsMasi, INOCKOCTh,
npocTpadcTBo. IIpaBuia
1 1/1506 Z}KeHHﬂ HapI/IC Kax: 1 bubmmorexa [OK
p pHCYH o https://m.edsoo.ru/aecc77cd
M300pakeHUS TIIIOCKOCTEH,
MapajuieIbHbIX MPSMBIX (OTPE3KOB),
CEpEeMHBI OTPEe3Ka
[TonsTusa: nepecekaronecs
2 IUIOCKOCTH, IIEPECEKAIOIINECS IPAMAast 1 bubmorexa HOK
> TICP Hl p https://m.edso0.ru/2d8a9c99
U INIOCKOCTD
[TonsaTHs: IEpeceKaromuecs
3 IUIOCKOCTH, IIEPECEKAIOIIHNECS IIPAMAast 1 bubnmorexa [TOK
> TICP p https://m.edsoo.ru/db685e73
U INIOCKOCTH
3HaKOMCTBO C MHOTOT'paHHHKAaMH,

4 n300pakeHUE MHOTOTPAaHHHUKOB Ha 1 1 bu6mmoreka [JOK
PUCYHKaX, Ha IPOEKIIMOHHBIX https://m.edso0.ru/a63959ed
gepTexax
HavaneHbie cBeneHus o Kyoe u

R bubmuoreka [JOK

5 MUpamMue, uX pa3BEPTKU U MOJICTH. 1

CeueHns MHOT'OT'paHHUKOB

https://m.edsoo.ru/b30dff38
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Hauansubie cBegeHus o kyoe u
6 IMUPAMHUJIE, UX PA3BEPTKHA U MOIEIA bubnmorexa LHOK
P > 11X Passep ' https://m.edsoo.ru/3d8ffd32
CeyeHMsI MHOTOTPAHHHUKOB
ITousTHE 00 aKCHOMATHUYECKOM
bubmmoreka [IOK
7 MTOCTPOCHUH CTEPEOMETPHHU: aKCHOMBI
https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUH U CIICACTBHS M3 HUX
TTouarre 00 akCHOMaTHYECKOM
8 IIOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmmorexa [TOK
p p pHH: https://m.edsoo0.ru/239c8ch4
CTEPEOMETPHH U CIICACTBHS M3 HAX
TTouarre 00 akCHOMaTHYECKOM
9 IOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI bubmorexa LOK
P p PHH: https://m.edso0.ru/65c6b106
CTEPEOMETPUH U CIICACTBUS U3 HUX
ITousiTre 00 aKCHOMATHYECKOM
10 MIOCTPOEHHUH CTEPEOMETPUU: aKCHOMBI bubamorera LOK
P P pHHt: https://m.edsoo.ru/258fc245
CTEPEOMETPUH U CIICACTBUS U3 HUX
B3anMHoOe pacnosiokeHue IpsSIMBIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bubnuoreka [JOK
MapaJiyIebHbIC U CKPEIIUBAOIIUECS https://m.edsoo.ru/1a2520f6
MpsSIMBbIC
[TapannensHOCTh TPSAMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:
bubmuoreka [JOK
12 napajuieJIbHbIE TIPSIMbIC B
. https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MApAJICIIBHOCTD TPEX
MIPSIMBIX
[NapamieIbHOCTE IPSIMBIX U
P N P bubmuoreka [JOK
13 IJIOCKOCTEN B IPOCTPAHCTBE:!

[TapamiensHOCTb IPAMON U

https://m.edsoo.ru/ee1d19b9
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IJI0OCKOCTH
14 VYriael ¢ cOHanpaBIeHHBIMU bubnuoreka [JOK
CTOPOHAMH https://m.edso0.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienpHOCTB MIIOCKOCTEM: bubnuoreka [IOK
NapajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa mapajuieNIbHbIX IIOCKOCTEMN bubamorexa [JOK
https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (burypsl Ha TUIOCKOCTHU: TETpa’p, Bubmmorexa [JOK
https://m.edso0.ru/4a28dc02
Ky0, mapasyieenume/
. bu6mmoreka [IOK
20 Hoctpoertne ceernit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoertne ceernit https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsiMbIe ¥ TIJIOCKOCTH B bubnunoreka [JOK
npoctpanctse. [lapannenbHOCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieHAMKYIAPHOCTD NMPAMOUN U
23 HH(I))CKO(;[”[FHZ}:IeliDHeHﬂHKyJP;HpHLIe Bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MpsIMBbIE B TPOCTPAHCTBE
24 [Ipsimble mapasienbHele U bubnuoreka [IOK
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NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTHU

https://m.edsoo.ru/0ac11c95

o5 [IpsimMble nTapajuienbHbIE U bubnuorexa [JOK
MEPIEHIUKYIISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHauKyIspHOCTH bubnnorexa [JOK
MIPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bubnuoreka [IOK
MEPIEHIUKYISIPHON INTIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit bubnuoreka [IOK
MEePIEHIUKYISIPHON INTIOCKOCTH https://m.edsoo0.ru/bd3745f8

30 Teopema o npsimoit bubnuoreka [IOK
MEePNEHANKYIISIPHOM MIIOCKOCTH https://m.edso0.ru/7d18834b
[leprienAnKysAp ¥ HAKIOHHBIE!

31 paccTosiHME OT TOYKH JI0 IJIOCKOCTH, Et?r?sﬁﬁfciigr(j/l; 3c477d3
PacCTOSIHUE OT MPSIMOM [0 IIJIOCKOCTH T '
[leprienAMKyIAp U HAKIOHHbIE!

32 paccTosiHMe OT TOYKH JI0 IJIOCKOCTH, Et??ﬁ&féﬁ)gﬁ/lé 6fefadd
PacCTOSHKUE OT MPAMOM [0 IIIOCKOCTH a— '
[leprieHAUKYISAp U HAKIOHHBIE!

33 paccTosiHMe OT TOYKH JI0 IIOCKOCTH, Et?i?;;T:;icl)lﬁ/I:SWbBeS
PacCTOSHKUE OT MPAMOI 0 IIOCKOCTH RS, '
[leprieHAUKYNSAp U HAKIOHHBIE!

b K

34 paccTosiHMe OT TOYKH JI0 IIIOCKOCTH, ht?i?;r?]T:(;(si)cl)lrcj /dbee22bc
paccTosiHUe OT MPSMOM JI0 TUIOCKOCTH Be=m. '

35 VYTIIbl B IPOCTPAHCTBE: YTOJI MEXKIY bubnuoreka [IOK
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IIPSIMOM M IJIOCKOCTBEO

https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroJi, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOTIO yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TMHEHHBIN yroi bubnuorexa [JOK
JBYTPAHHOTIO yria https://m.edsoo.ru/c7c777ed
[lepneHMKYISIPHOCTD INIOCKOCTEN:
38 HpI/I;HaK HG}ZHGEIJII/IK}’J‘I?IpHOCTH TIBYX bubnuorexa LIOK
- https://m.edsoo.ru/ec3e2da3
IJI0CKOCTEH
[lepneHMKYISIPHOCTD IJTIOCKOCTEN:
39 MPHU3HAK MEePIICHINKYISIPHOCTH JIBYX bubamorera LOK
- https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
40 MIPU3HAK MEPIEHANKYIIPHOCTH ABYX Bubnmorexa [JOK
= https://m.edsoo.ru/ba75dc57
IJI0CKOCTEM
41 Teopema o TpEX mepHeHANKYIApax Bubmmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIApax bubmmorexa [OK
https://m.edsoo.ru/52188a7d
43 Teopema o Tpéx mepneHAUKYIIpax Bubmmorexa LIOK
https://m.edso0.ru/9f246736
KonTtponsHas pabora no temam
44 "[leprieHIUKYASIPHOCTD HIPSIMBIX U bubnnoreka [JOK
mockocTen" n "YTIIbl MEXKIY https://m.edso0.ru/5b971ef3
MPSIMBIMU U TIIOCKOCTSAMU"
45 IloHsTHE MHOTOTPaHHUKA, OCHOBHBIE bubnuoreka [IOK

QJICMCHTHI MHOT'OI'paHHUKA,

https://m.edsoo.ru/2d24e873
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BBIITYKJIbI€ U HEBBIITYKJIbIC
MHOTOTPAHHUKH; pa3BEPTKa
MHOTOTpaHHUKA
[Ipusma: N-yronpHas npusma; rpaHu U

46 OCHOBAHMS MTPU3MBI; TpSIMasi U bubnuorexa [JOK
HaKJIOHHAsI TPU3MbI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJTHAs! TOBEPXHOCTH TTPU3MBbI

47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubnnorexa [JOK
MapajiesenuIen U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yrojgbHasi MUpaMHIA,
TpaHU ¥ OCHOBAHUE MMUPAMU/IBI,

48 OOKOBAas U TOJTHAS TIOBEPXHOCTh bubmorexa [TOK

. https://m.edsoo.ru/fblcd0a5

MMpaMU/Ibl; PaBUIIbHAS U yCeuEHHAs
nupamuaa
[IpaBunbHBIE MHOTOTPAHHUKH:
MOHATHE MPABUIHHOTO

49 MHOTOI'paHHUKA; TPaBWIbHAS MTPU3Ma bubnuoreka [JOK
U MpaBWIbHAS UPAMUJIA; TPABUIIbHAS https://m.eds00.ru/074c8865
TpeyrojbHas mupaMuaa u
MIPaBUWIIbHBIN TETpadIp; KyO
[IpencraBienue o MpaBUIBHBIX

50 MHOTOTpaHHUKAX: OKTadp, bubmorexa HOK

https://m.edsoo.ru/a0fdd5bf

JOJIEKadAp U UKOCAdP.
CummeTpusi B IpOCTPAHCTBE:

51 CUMMETpHUS OTHOCUTEIIBHO TOYKH, bubnunoreka [JOK

HpHMOﬁ, IUIOCKOCTH. DIIEMEHTHI
CUMMCTpPUHU B ITUpaMUIax,

https://m.edsoo.ru/b9e777d9
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napajuieNienuIe1ax, MPaBuIbHBIX
MHOTOTPaHHUKAX
Brraucnenune »iieMeHTOB
52 MHOTOIPaHHMKOB: pEOpa, JUaroHaan bubmorexa [IOK
P - peopa, A ’ https://m.edsoo.ru/6cdbecef
YTJIBI
[Tnomaas 60KOBOW MOBEPXHOCTH U
ITOJTHOW MTOBEPXHOCTH MPSAMOMN
53 IIPU3MBI, IUIOIIAgb OCHOBAHUI bubmorexa [JOK
P > IHIOTHAAR ’ https://m.edso00.ru/37d84157
TeopeMa 0 G0KOBOM MOBEPXHOCTH
MPSIMOM TPU3MBI
[Tmomaas 60KOBOM OBEPXHOCTH H
MOBEPXHOCTH MPABUIILHOM
54 MUpaMUIBI, TEOPEMA O IUIONIAIH bubmorexa LOK
P fl > TEOP m g . https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCECUEHHOM
MTUPAMU/TBI
55 KonTtponpHas padoTa o teme bubnuoreka [JOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
N bu6mmoreka [JOK
56 I1 0 00
OFTHE OB OBbEME https://m.edsoo.ru/7ad0020b
N bubmuoreka [JOK
57 00
DOM TN https://m.eds00.ru/235171b3
bubmuoreka [JOK
58 0né
OOBEM MHpaH el https://m.edsoo.ru/f47dfefd
bu6mmoreka [JOK
59 O0Bé
BOM THPpAMIIN https://m.eds00.ru/79¢10312
60 O0BEM TUpaMuIBI Bubmiorexa OK

https://m.edsoo.ru/2faadc3f
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. bubnuorexa [JOK
61 OObEM npHIMEI https://m.eds00.ru/79853608
. bubnuorexa [JOK
62 OObEM npHIMEI https://m.eds00.ru/1e053890
. bubnuorexa [JOK
63 OObEM MpH3MEI https://m.edso0.ru/482d3f51
64 KonTponsHas pabora no teme bubnnorexa [JOK
"OOBEMBI MHOTOTPAaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEeHME, 0600IIEHNE
65 CHUCTEeMaTH3als 3HaHU. bubmuorexa [JOK
[TocTpoenue ceuennii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpEeHME, 0600IIEHNE
cUCTeMAaTu3alys 3HaHUH.
66 Brrunciienue paccToOAHUI: MEXKITY bubnuorexa [JOK
JIBYMsI TOUKaMH, OT TOYKH JI0 TIPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JIO TIOCKOCTH, MEXKTY
CKPEITUBAIOIIMUMHUCS TPIMBIMHU
bu6mmoreka [IOK
o7 Hrorosas konTpostbHas pabota https://m.eds00.ru/b9146bcO
[ToBTOpEHME, 0000IICHNE
CHUCTEeMaTh3alysl 3HAHHH.
Boruncnenue yrios: Mexay BuGmorexa [IOK
68 CKPEIIMBAIOIINMUCS TPSIMBIMHU,

MEXAY NPSAMOM U INIOCKOCTHIO,

JIBYTPaHHBIX YIJIOB, YTJIOB MEXIY

IIIIOCKOCTAMHU

https://m.edsoo.ru/56765e8b
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OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

11
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11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTuuyeckue A op
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypcsbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeT); IIOAlh HIOBEPXHOCTH 1 bubnmorexa LOK
P> P https://m.edso0.ru/0341bc2b
cdepbl
Bsaumnoe pacnonoxenue chepsl u
bu6moreka [IOK
2 IJIOCKOCTH; KacaTeabHas MII0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb cepbl

3 N3obpaxenue chepsl, mapa Ha 1 bubnuoreka [IOK
mwiockoct. CeueHus mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MoBEpXHOCTD,

4 00pasyromue MUJIMHIPUICCKOM 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh LIWJIMHIPUIECKON https://m.edso0.ru/6054b8cl
MMOBEPXHOCTHU
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3ymoiias 1 och; 1 bubnunoreka [JOK
IUI0IIa s OOKOBOM U ITOJIHON https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N3o00paxkenue nunuHapa Ha
IUIOCKOCTH. Pa3BépTka nuinuuapa.

p P bu6mmoreka [JOK

6 Ceuenus nunuHApa (MIOCKOCTBIO, 1

napasieNIbHON Uin
NEPIIEeHANKYIIIPHON OCH LIMIITMHPA)

https://m.edsoo.ru/016e25eb
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Konnueckas noBepXHOCTb,

7 o0pa3yrInne KOHUIeCKOU bubnmoreka [JOK
IIOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTH
Konyc: ocHOBaHue u BepvHa,

8 o0pa3yroinas U 0Ch; IJIOMAIb bubmorexa HOK

. . https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHON MOBEPXHOCTU
VYceuéHHblil KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIZI/ISI u goxz}:i bubamorera LOK
’ https://m.edsoo0.ru/1468bab3
MTOBEPXHOCTh
N3006paxkenue koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.

10 Ceuenus koHyca (TUIOCKOCTBIO, bubnuoreka [IOK
MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJI0CKOCTBIO, IPOXOSIEH yepes
BEPIINHY)

1 KomOunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOT'PAHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMCaHHBIN OKOJIO

12 cdepsl; cdepa, BIUcaHHAsS B bubnuoreka [IOK
MHOTOTI'PaHHUK WJIH B TEJIO https://m.eds00.ru/0b136158
BpaIleHUS

13 [Tonsarue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOMCTBa 0OBEMOB TEI https://m.edsoo.ru/26a03fb7

N bubnuoreka [JOK
14 O0beM wimHpa, KoKy https://m.edso0.ru/5513d87b
15 O06béM mapa u miomaas chepbl bubnuorexa [IOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
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https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
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https://m.edsoo.ru/d189bde2

[TogoGHBIE TelIa B TPOCTPAHCTBE.
CooTHOLIEHUS MCXKIY IJIomagsaMu

bubmmoreka [{OK

16 MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
MMOJTOOHBIX T
17 KontponsHas pabota no temam bubnuorexa [JOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 BexTop Ha miockocTu u B bubnuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHre ¥ BEIYUTaHUE BEKTOPOB bubmorexa TOK
https://m.edso0.ru/23f4f089
20 YMHOXEHHEe BEKTOpa Ha YUCIIO Bubmmorexa [JOK
https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMIUTAaHAPHBIM BEKTOPaM. bubmorexa IOK
https://m.edsoo.ru/a28fd74e
[IpaBuno napasmienenunena
Pemenue 3aaa4, CBSI3aHHBIX C
22 MIPUMEHEHHEM MPABUII JCHCTBUN C bubmorexa HOK
https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIA METO
23 HpI/III)T)eI_HeHI/II/I FCOMepr/I‘IeCKI/IX bubmorexa HOK
https://m.edsoo.ru/d3alfe30
3a/a4
[IpsmoyronpHas cucreMa
24 KOOpPJMHAT B IPOCTPAHCTBE. bubnuoreka [IOK

Koopaunats! Bekropa. [Ipocreimune
3a/1a4yd B KOOpAWHATaX

https://m.edsoo.ru/48db7058
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https://m.edsoo.ru/23f4f089
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o5 Yron Mmexay BEKTOpaMH. bubnuorexa [JOK
CkansipHO€ NPOU3BEAECHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yriioB Mexuy bubnuorexa [JOK
MPSAMBIMU U TJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponsHas pabora no teme
27 "BeKkTophl U KOOpAUHATHI B brbmmorexa [OK
. https://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpEeHUE, 0600IICHNE 1
28 cucrtemaTtusanus 3Hanuii. OCHOBHbIE bubmuorexa [JOK
¢burypsl, ¢hakThl, TEOPEMBI Kypca https://m.edso0.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpEeHue, 0600IICHNE 1
29 cucTteMaTu3anus 3HaHui. OCHOBHBIE bubmuorexa [JOK
¢urypsl, GhakTel, TCOPEMBI Kypca https://m.edso00.ru/078cd184
TJIAHUMETPUHU
[ToBTOpEeHUE, 0600IICHNE 1
30 cUCTeMaTH3alus 3HaHui. 3agaun bubnuorexa [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpEHUE, 0000IICHNE 1
31 cUcTeMaTH3alus 3HaHUi. 3a1aun bubmuoreka [JOK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpEHue, 06001IEeHNE U
39 cuctemaTusaius 3Hanui. OCHOBHBIE bubmuoreka [JOK

¢burypsl, akThl, TEOPEMBI Kypca
CTepeoMeTpUn

https://m.edsoo.ru/74b2ad91
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bub6mmoreka [{OK
" 1
33 TOTOBAs! KOHTPOITbHAs padoTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpenue, o6o0IIeHNE U 1 bubmmoreka [IOK
CUCTEMAaTHU3alus 3HAHNHI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KVIACC
Kon .
IIpoBepsiemble npeAMeTHbIE pPe3yJIbTAThl 0CBOCHHS] OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrPaMMbI Cpe/iHero o01ero 00pa3oBaHus
pe3yJbTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATHAMU: TOUKA, MPAMAs], IJIOCKOCTh
25 [IpuMeHsITh aKCHOMBI CTEPEOMETPUU U CIIEJCTBUSI U3 HUX MPH PELICHUU
' reOMETPUUYECKUX 33/1a4
23 OnepupoBaTh MOHATHSAMHU: TNapalIeIbHOCTh W MEPHEHAUKYISIPHOCTH
' NPSAMBIX U IIOCKOCTEHN
-4 KnaccugunupoBaTb B3aUMHOE paclojIoKeHUE MPSIMBIX M IUIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh NOHATUAMU: JBYTPaHHBIN YroJl, I'paHU JBYIPAaHHOIO YIJIa,
7.5 peOpo IBYrpaHHOIO yIJia, JUHEWHBIH yroJl ABYIrpaHHOIO yIiia, rpajycHas
Mepa JBYTPaHHOTO yria
26 OmnepupoBaTh MOHATUAMHU: MHOTOI'PDAaHHMK, BBITYKJIBIM M HEBBITYKJIbIH
' MHOT'OI'paHHMK, 3JIEMEHTHI MHOTOTPAHHUKA, TPABUJIbHBI MHOTOTPAaHHUK
27 Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAHHUKOB (NMHpaMuja, MpHU3Ma,
' IPSMOYTOJIbHBIH Mapasuienenumnesn, Kyo)
KnaccupunupoBaTb  MHOTOIpaHHMKHM, BBIOMpass ~ OCHOBaHUS  JUIA
- g K1accupuKauy  (BBUIYKJIbIE U HEBBINYKJIbIE  MHOIOIDAaHHMKH,
' IPABWIBHbIE MHOTOIPAHHUKH, TMPSIMBIE W  HAKIOHHBIE  IIPU3MBI,
napaesenune/bl)
29 OnepupoBatb MOHSTHAMMU: ceKymas IJIOCKOCTB, CEUEHHUE
' MHOTOTPaHHUKOB
210 OOBSACHATH  NPUHIMIIBI  TOCTPOCHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' HCIIOJIb3YS] METOJI CJIEI0B
7.11 Crpouth ceyeHHs] MHOTOIDAaHHHUKOB METOJIOM CIIEAOB, BBINOJHATh
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(BBIHOCHBIC) MJIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX GUTYD:

BU/J] CBEpXY, COOKY, CHU3Y

7.12

Pemath 3a1aun Ha HAXO0XJICHUE TEOMETPUUYCCKUX BEIUYHH MO 00pasiam
WM aJrOpuUTMaM, IMPUMEHSS W3BECTHBIC AHAIMTUYECKHE METOIbl TpHU
pelIeHur CTaHJApTHBIX MaTeMaTHYECKUX 3a7ad Ha BBIUMCIICHUE
pPacCTOSTHUNM MEXy NBYMSI TOYKaMH, OT TOYKH O MPSAMOU, OT TOUYKU JI0

IIIOCKOCTH, MCKAY CKPCIIUBAOIUMHUCA IMPAMBIMHA

7.13

Pemrate 3agaun Ha HAXOXJIECHUE TEOMETPUUECKUX BEIMYMH MO 0Opa3iam
WU alNTOpUTMaM, MPUMEHSSI W3BECTHBIC AHATUTHUYECKHE METOJbI TpU
pelIeHnN CTaHAAPTHBIX MAaTEeMaTHYECKUX 3a/lad Ha BBIYHCIICHHE YTJIOB
MEXy CKPEIIMBAIOIIUMHUCS TPSMBIMHU, MEXIY MPSMON U TUIOCKOCTHIO,

MCKAY MIIOCKOCTAMM, ABYI'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOHIAAM  MOBEPXHOCTEH MHOTOIPaHHUKOB
(mpu3ma, nmupamuza) ¢ mpuMeHeHrueM (GopMyJl, BBIYUCISATH COOTHOLICHHUS
MEXIy  IUIOINAISIMU MIOBEPXHOCTEH, o0béMamMu MOJIOOHBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHUSAMH: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (PUTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTE M HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (uUrypax, MpeICTaBICHHYI0 Ha

yepTexax U pUCyHKax

7.17

[IpumensaTs reomerpudeckre (GaxkTbl I PELICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPEeoJiaraloiuX HECKOJbKO IIAaroB pPEIICHUsl, €ClIU YCIOBUA

MPUMEHEHHUS 33JIaHbl B ABHOH opme

7.18

[IpumensaTs mpocTeiilive NporpaMMHBIE CPEICTBA M DIEKTPOHHO-

KOMMYHUKAIIUOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMCTPUYICCKUX 3aa4

7.19

HpI/IBOI[I/ITL INPpUMEPbI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI>'I B IIPHUPOJIC U

JKU3HH, paCIIO3HABATDH IPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

[IpuMeHATh MOTydyeHHbIE 3HAaHUS HA IPAKTHUKE: aHAJIM3UPOBATh pPealIbHbIE
CUTyallud M MPUMEHITh HW3YYEHHBIE IOHATHS B IIPOLECCE IOMCKA
peleHus MaTeMaTUYECKH copMyTUpOBaHHOMN npo0OsIeMsl,
MOJIENIMPOBATh peajbHbIE CUTyallUM Ha S3bIKE T'€OMETPUH, UCCIEIAO0BATH

NOCTPOCHHBIC MOJCIIM C HUCIOJB30BAHUCM T'COMETPHUYCCKUX MMOHATUN H
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TEOpeM, armapara aireOpsl, pemaTh NPaKTUICCKUE 3a/la4d, CBA3aHHBIE C

HaXO0XXJACHUCM I'COMETPUUICCKUX BCINYNH

11 KIIACC
Kon .
IIpoBepsiemble MpeagMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJibTaTa
6 I'eomerpust
OmnepupoBaTh NOHATHAMHU: [HJIHMHIPAYECKAs TIOBEPXHOCTH, 00pa3yromme
6.1 MWIAHAPUIECKON TTOBEPXHOCTH, IMIMHJAP, KOHHYECKAsl IOBEPXHOCTH,
' oOpa3ymominue KOHMYECKOH  IMOBEPXHOCTH, KOHYC, cdepuyeckas
MMOBEPXHOCTH
6.2 Pacnio3naBate Tena Bpamenus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI TIOJIYUYECHHUS TEJ BpaAICHUS
6.4 KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATHSIMM: HIAPOBOM CETMEHT, OCHOBAHHWE CETMEHTAa,
6.5 BBICOTA CErMEHTa, IIapOBOM CIIOM, OCHOBAaHWE IIAPOBOIO CJIOS, BHICOTA
IAPOBOTO CJIOS, IAPOBOM CEKTOP
6.6 Boruncnate 00bEMBI M IUIOIIATM MOBEPXHOCTEH TeN BpalleHHs,
' FeOMETPUUECKUX TeJl C MpUMEHEeHHEeM (popmyit
OnepupoBaTh MOHATUSIMH: MHOTOTPAaHHUK, BIHCaHHBIM B cdepy u
6.7 OTIMCAaHHBII OKOJIO cdepsl, cepa, BIUCAHHAS B MHOTOI'PAHHUK HIIU TEJIO
BpallleHUs
6.8 BblYHCHATE  COOTHOIICHHS MEXKAY IUIOMIAASMH TOBEPXHOCTEH H
. 00BEMaMHU ITOJOOHBIX TENT
6.9 N306paxaTs n3ydaemble QUIYpbl OT PYKH U C IPUMEHEHUEM IPOCTHIX
' YepTEKHBIX UHCTPYMEHTOB
BbIMoOnHATE (BBIHOCHBIE) IUIOCKME YEpPTEKU U3 PHCYHKOB IPOCTHIX
6.10 00BEMHBIX (QUryp: BUA CBEpXY, COOKY, CHHU3Y; CTPOUTb CEUYECHHUsS Tell
BpALCHUS
611 W3BnekaTh, MHTEPIPETUPOBATH U MpeoOpa3oBbIBaTH HHGOpPMAIHIO O

NPOCTPAaHCTBCHHBIX TCOMETPHUYCCKUX (I)I/Il"yan, MNpEACTAaBJICHHYO Ha
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yepTrexax U pUucyHKax

6.12

[TpumensTh reomMeTprueckue (HakThl Al PEHICHHUS CTEPEOMETPHUECKUX
3a/1a4, IPEAIOJIATaAlOIUX HECKOJIBKO INaroB PEHICHMS, €CIIA YCIOBHA

PUMEHEHHUS 33/1aHbl B IBHOU (hopme

6.13

OnepupoBaTh MOHATUEM: BEKTOP B IIPOCTPAHCTBE

6.14

BremonaaTe Z[GﬁCTBI/I?[ CJIOKCHHA BCKTOPOB, BLIYMTAHHA BCKTOPOB H
YMHOKCHHS BCKTOpa Ha 4YHCIIO, 06”I)$ICH$ITI>, KakKMMH CBOWICTBAMU OHH

oOmazaroT

6.15

[IpumeHsaTh NpaBUIO Napajuieaenune a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSAMU: JEKApTOBbI KOOPJIMHATHI B IPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
YroJd MEXJIy BEKTOpPAMH, CKASIPHOE IIPOWU3BEJIEHUE BEKTOPOB,

KOJINIMHCAPHBIC 1 KOMITJITAHAPHBIC BEKTOPLI

6.17

Haxomuth cymMMy BEKTOpPOB M NPOU3BEIACHHE BEKTOpa Ha YMCIO, YroJ
MEXAYy BEKTOPaMHU, CKaJISIpPHOE MPOU3BEIACHHE, PACKIIAAbIBATh BEKTOP IO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3amaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT

6.19

Pemate mpocteiimue reoMeTpuuYecKHME 3aJaud  Ha [PUMEHEHHUE

BCKTOPHO-KOOPAMHATHOI'O METOAAa

6.20

Pemate 3aJa4d Ha JA0Ka3aTCiIbCTBO MaTEMAaTHYCCKHX OTHOIIICHUM U
HaxX0XIACHUEC I'COMCTPUUCCKHUX BCINYHH I10 06pa3uaM Wi aJIrOpuTMam,
IIPUMCEHAA HU3BECTHBIC MCETObI IIpu PEUICHUA CTaHAAPTHBIX

MaTeMaTHYCCKHUX 3aaa4

6.21

[IpumensaTh mnpocTelue MnporpaMMHBIE CpPEACTBA M DIEKTPOHHO-

KOMMYHUKAIUOHHBIC CUCTEMBI IIPU PCHICHUU CTCPECOMETPHUICCKUX 3a0aY

6.22

HpI/IBOI[I/ITL MIpUMEPLI MAaTCMATHUUCCKUX 3aKOHOMepHOCTCI71 B IIpUpPOAC U

JKHU3HH, paCIIO3HABATDh IPOSBIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[IpuMeHsATH MOJNydyeHHblE 3HAHMS Ha NPAKTHKE: aHAJIM3UPOBATh
pEeallbHbIE CUTyallud WM NPUMEHATh H3YYCHHBIE IIOHATHSA B IIPOLECCE
MOMCKAa pelIeHUs] MaTeMaTh4ecku chHOopMyIMpoBaHHON MpoOIEeMBI,
MOJIETIMPOBATh PEAJIbHBIE CUTYallMM Ha S3BIKE T€OMETPHUH, UCCIIEN0BATh
IIOCTPOECHHBIE MOJENIN C MCIOJIb30BAHUEM I'€OMETPUYECKHUX MOHATHH U
TeopeM, armapara ajreOpbl, perarh MPakKTUYeCKue 3a1a41, CBSI3aHHbIE C

HaXO0XXJACHUCM I'COMETPUICCKUX BCINYNH
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IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

I'eomerpus

7.1

OcHOBHbIE TIOHATUSL CTepeoMeTpuu. Touka, HpsMasi, IIOCKOCTb, NMPOCTPAHCTBO.
[lonsiTve 00  akCMOMAaTHMYECKOM  TOCTPOEHUH  CTEPEOMETPUHU:  AKCHOMBI

CTEPEOMETPUH U CIICICTBUSA U3 HUX

7.2

B3aumHoe  pacrnosokeHue TpAMBIX B IPOCTPAHCTBE:  IEepeceKaroluecs,
MapajuleJIbHbIE W CKpeIIMBarOIIuecs npsMble. [lapamiensHOCT NPSAMBIX U
IJIOCKOCTEH B  MPOCTPAHCTBE: TMapajUIe/IbHBIE TPsIMBIE B MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalieIbHOCTh MPSIMON M IUIOCKOCTH. YTIIBI C
COHAINpPABJICHHBIMU CTOPOHAMHU, YroJl MEXIy TMpSMbBIMH B IPOCTPAHCTBE.
[TapannensHOCTh MJIOCKOCTEN: MapajuiebHbIE MIIOCKOCTH, CBOMCTBA MapaslIeIbHbIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (UTYphl HA IUIOCKOCTH: TETPAdIp,

KyO, MmapaJijiesienumne, oCTPOeHue CeUeHUn

7.3

[lepneHIUKyNIApHOCTh MPSMON M IUIOCKOCTH: TEPHEHAUKYISIPHBIE TpSMbBIE B
MIPOCTPAHCTBE, MPsIMblE MapajlieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEeHIUKYIIPHOCTH MPSAMON U IUNIOCKOCTH, TEOpEMa O MPSIMON MEepIeHIUKYIIPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: Yroll MEXAYy MpPsSIMOM U IUIOCKOCTBIO,
NBYTPaHHBIA YTOJ, JHMHEWHBI yron JByrpaHHoro yria. llepneHaukymsp u
HaKJIOHHBIE: PACCTOSHHE OT TOYKU A0 IUIOCKOCTH, PACCTOSHUE OT MpsMOU J0
IJIOCKOCTH, MPOEKIHUS (PUTYphl HA MIOCKOCTh. [lepneHAnKyIsIpHOCTh MIOCKOCTEH:
MpU3HAK  MEePHEHAUKYISIPHOCTH  ABYX  mockocteil. Teopema o  Tpéx

NEepINCHAUKYJIApax

7.4

Ilonsatue MHOTI'OrpaHHUKa, OCHOBHBIC 3JICMCHTBI MHOI'OT'pAHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIEC MHOT'OI'paHHUKH, pasBépTKa MHOT'OTpaHHUKA. HpI/BMaZ N-yrojbHas
npu3Ma, rpaHu U OCHOBAHUS IPHU3MBbI, IPSAMASAd U HAKIIOHHAA IPU3MBI, OokoBas u
ITOJIHAaA MOBCPXHOCTH IMPU3MBI. Hapannenennnez(, HpﬂMOerJ'ILHLIfI napaJiieJICIIUIICq

U €ro CBOMCTBA. HI/IpaMI/IIIaZ N-yrojibHas NupamMuJa, rpaHd 1 OCHOBAHUEC ITMPAMUIBI,
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O0KOBas M IMOJIHAS MMOBEPXHOCTH MHPAMM[IbI, MPABHIIbHAS U yCE€UEHHAS MUPaMUA.
OnemMeHTbl NpuU3Mbl W OUpamMuibl. llpaBUibHBIE MHOTOTpaHHUKHU: IIOHATHE
MIPAaBWJIBHOTO MHOTIOTPAaHHUKA, IMPAaBWIbHAS INpU3Ma M IPAaBWIbHAs NHUPAMMIA,
IpaBUJIbHAS TPEYroJibHAs MUpaMuAa U NpaBWIbHBIN TeTpasap, Ky0. [IpeacraBienue
O MpaBWIbHBIX MHOTOTPaHHMKAaX: OKTa3Jp, AoAeka’ap u uxocadapyrue CedeHus

IIPHU3MBbI U ITUPAMHUABI

7.5

CI/IMMGTPI/I?[ B IMPOCTpPAHCTBE: CHUMMECTPUA OTHOCHUTCIIbHO TOYKH, prIMOI\/JI,
IUIOCKOCTH. DJIEMCHTHI CUMMCTpPUHU B MUpaMUAaAxX, HapaJuIiCaCruIcaax, nmpaBujIbHbIX

MHOT'OrpaHHUKax

7.6

Borunicnenue »1€MEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrisl. Ilnomane
OOKOBOM TMOBEPXHOCTH M TOJHON MOBEPXHOCTH MPSAMOW TPHU3MBI, IUIOIIATh
OCHOBaHUH, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMOM mpu3Mbl. [1nomaas 60koBoOM
MIOBEPXHOCTH M TMOBEPXHOCTH IMPABUIBHOM NHUPAMHUABI, TEOpeMa O IUIOMAIU

yceuéHHoi nupamupl. [lonarue 06 o0bEmMe. OObEM MUpaMuIbl, TPU3MBI

7.7

[Tomo6nbIie Tena B mpocTpancTBe. COOTHOMICHUS MEX Y TIIOMIAIIMHA IOBEPXHOCTEH,

00BpéMaMU ITOJOOHBIX TENT

11 KIJACC

Kox

IIpoBepsieMblii 3JIEMEHT COEPKAHUS

6

I'eomerpust

6.1

HI/IJ'II/IHI[pI/ILIeCKaSI IIOBCPXHOCTD, 06p33y1-0H_II/IC HHHHH,Z[pPI‘ICCKOfI IMOBCPXHOCTHU, OCb
HHHHHHquCCKOﬁ IIOBCPXHOCTH. ]_[I/IJ'II/IH)IpZ OCHOBaHMS M OOKOBas IMOBCPXHOCTD,

o6pa3y}0ma;1 U OCh, IIOIaab OOKOBOI M MOJIHOM IIOBCPXHOCTHU

6.2

Konunyeckast HOBepXHOCTh, 00pa3yrolire KOHMYECKOM MOBEPXHOCTH, OCh U BEPIIMHA
KOHUYeCcKoi moBepxHOcTU. KoHyc: ocHOBaHME W BeplIMHa, oOpa3yolas U OcCbh,
Iom@aab OOKOBOM M TOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 0Opasyrolue u

BbICOTA, OCHOBAHHA U OokoBas IMOBEPXHOCTH

6.3

Ccdepa u map: ueHTp, paauyc, JuaMerp, MIOaab MOBEPXHOCTH cdephl. B3aumHoe

PAaCIOJIOKCHUC C(l)epbl N INIOCKOCTH, KacaTCIbHas ITIIIOCKOCTH K C(bepe, Iiomanab

cepsl

6.4

I/I306pa)KeHI/IC TCJI BpallICHUA Ha IIJIIOCKOCTH. Pa3BépTKa ONUIMHApPA U KOHYCa

6.5

KOM6I/IHaL[I/II/I TCJI BpallCHUA W MHOTI'OTPAHHUKOB. MHOFOFpaHHI/IK, ONYCaHHBIN
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oxoJio cepsl, chepa, BucaHHAsT B MHOTOTPAHHUK, WJIH TEJIO BPAICHUS

[Tonsitne 06 o0béMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00BEME

6.6 NpSIMOYTOJIBHOTO Tapajuienenunena u ciaeactsust u3 He€. OOBEM IMIMHIpA,
KoHyca. O0BEM 1mapa u iomanb chepsl
6.7 [TogoGuple Tema B mpocTtpaHcTBe. COOTHONMICHHS  MEKIY  IUIOMIAISIMU
' MOBEPXHOCTEH, 00bEMaMH MOTOOHBIX TEJ
6.8 Ceuenus umnuHapa (MapauieNbHO W TEPIEHIUKYISIPHO OCH), CEUeHHs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOSIIEe Yepe3 BEPILNHY), CEUEHUs 11apa
Bextop Ha mnockocty u B mpocTpaHcTBe. ClI0KEHHE M BBIUMTAHUE BEKTOPOB.
6.9 YMHOXeHHEe BeKTOopa Ha uucio. Pa3nokeHue BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM
' BektopaMm. IIpaBuno mapamnenenunena. Pemenue  3amay,  CBS3aHHBIX  C
IIPUMEHEHHUEM IIPAaBUJI JCHCTBUN C BEKTOpaMU
[IpssmoyronpHas cucreMa KOOpAMHAT B IpocTpaHcTBe. KoopauHatel BekTopa.
6.10 [Ipocreiiime 3amaun B KOOpAMHATax. YTon Mexay BekTopamu. CkansipHoe

IMPOU3BECACHUC BCKTOPOB. Brraucnenne YIJI0B MEXAY MPAMBIMHA W IJIIOCKOCTAMH.

KoopauHaTHO-BEKTOPHBIN METO MPH PEIICHUN T€OMETPUYECKUX 3a/1a4
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOI'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepseMoro OCHOBHOIi 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHuUs o0pa3oBaHus

Bnagenue meronamu J0Ka3aTeNbCTB, alrOpUTMaMU pelICHUs 3ajady;
yMeHue (OpMyIUpOBaTh U OINEPUPOBATH TMOHATHSAMU: OIpENEICHUE,
akcuoma, Teopema, CIEeACTBHE, CBOWCTBO, MPU3HAK, J10Ka3aTeIbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (OPMYIUpOBaTh
oOpaTHOE U MPOTHUBOIOJIOKHOE YTBEpPXKACHUE, NMPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJI MAaTeMaTH4YeCKOW WHAYKIUU;
MPOBOJUTHh JOKa3aTelbHbIE pACCyXACHHUS TMpU pelIeHud 3ajad,
1 OLICHUBATh  JIOTMYECKYID  MPABUIBHOCTb  PACCYKACHUH;  yMEHHUE
ONIEPUPOBATh MOHATUSMHU: MHOKECTBO, IOJMHOYXECTBO, ONEpaluy Haj
MHOXXECTBAMH; YMEHHME HCIIOJIb30BATh TEOPETHUKO-MHOKECTBEHHBIN
anmnapar JJis ONHCAHMS PEATIbHBIX MPOLECCOB U SBICHUIN U NIPU PEIICHUU
3aja4, B TOM 4YHCI€ U3 JAPYruX Y4eOHbIX MPEIMETOB; YyMEHHE
OTIepUpOBaTh MOHATHAMU: Tpad, CBA3HBIN Trpad, AepeBo, UK, rpad Ha
IUIOCKOCTH; YMEHHE 3a/aBaTb W OINHUCHIBaTh Tpadbl Pa3IUYHBIMU

CHOCO6aMI/I; HCIIOJIB30BAThb Fpa(bbl IIpyu pCIICHUH 3a1a4

VYmenune OIICpHUPOBATH IOHATHUAMHU: HATypaJlbHOE YHMCJIO, LEJIO0€ 4YHCIIO,
CTCIICHb C LCJIbBIM IIOKa3aTcjieM, KOPCHb HaTypaHBHOﬁ CTCIICHHU, CTCIICHDb
C panroHaJIbHbBIM IIOKa3aTcCJIEM, CTCIICHDb C HeﬁCTBHTGHBHBIM
IIOKAa3aTcCJICM, norapn(bM quciJia, CHUHYC, KOCHUHYC n TaHI'CHC
IIPOU3BOJIBHOTO 4YHCJIA, OCTATOK 110 MOAYJI, PpallMOHAJIBHOC 4YHCIIO,
HUppanuoOHaJIbHOC qucio, MHOXXECTBaA HAaTypaJIbHBIX, O CIbIX,
padOHAJIbHBIX, JEHCTBUTEIBHBIX YUCCII; YMCHUC HCIIOJIb30BAaTh
IMPU3HAKU OCIUMOCTH, HaMEHbBIINH O6II.[HI>'I JACIUTCIIb U HAUMCHBIICC
06mee KpaTHOC, aJITOPUTM EBknuna IIpu pCHICHUU 3aJia4; 3HAKOMCTBO C
pa3InIYHbIMU INO3MIMMOHHBIMHA CHUCTEMaMU CUHNCIICHHA, YMECHUC
BBHINIOJIHATh BBIYMCIICHHE 3HAUCHUU H Hp606pa3OBaHI/IH BLIpa)KeHI/Iﬁ Cco

CTCIICHAMHU H JlOFapI/I(I)MaMI/I, HpCO6p8.30BaHI/I$I )IpOGHO-paI_II/IOHaJ'IBHBIX




[punoxenne Ne 7 xk OOII COO
MAOQOY «COILI Ne 32»

BBIPAXKCHUHN; YMEHHE OIIEPUPOBATH IOHATUSAMU: IIOCIIEIOBATEIBHOCTD,
apupmeTHyecKas IIpOTpeECCHs, reoMeTpUYEeCcKast nporpeccus,
OecKOHEYHO yOBIBAIOIIAs TEOMETpUYECKas MPOTPECCHs; yMEHHE
3a/1aBaTh IIOCJIEN0BATEIBHOCTH, B TOM YHCJIE C TOMOIIBI PEKYPPEHTHBIX
dbopMynn; yMEHHE OINEpPHpPOBATH MOHATHSIMHU: KOMILIEKCHOE YHCIIO,
CONPSUKEHHBIE KOMILJIEKCHBIE YHCIIA, MOJYJIb U apTyMEHT KOMIIJIEKCHOTO
yycna, (GopMa 3amuch  KOMIUIEKCHBIX 4ucen  (reoMeTpuyeckas,
TpUrOHOMETpHUUYECKass U  anreOpanyeckas); yMeTb  MPOU3BOAMTH
apudmeTnyeckue NEHCTBUS C KOMIUIEKCHBIMU YHCIIAMM; MPHUBOJIUTH
IIpUMEPBl  HCMOJB30BAHUS  KOMIUIEKCHBIX  YHCE;  ONEPUPOBATH
MOHATHUAMM: Marpuma 2X2 wu  3X3, omnpenenuTesb  MaTpHIb,

FGOMeTpI/ILIeCKI/Iﬁ CMBICJT OITPEACTIUTEIIA

YMeHue omnepupoBaTh MOHATUSMU: pPAlMOHAJbHBIE, HWPPALUOHAIBHBIE,
MoKa3aTejabHble, CTENEeHHbIE, JIoTapu(pMUUYECKHe, TPUTOHOMETPUUECKHE
YpaBHEHUST W HEPABEHCTBA, HUX CHUCTEMBbI; yMEHHE OIEpUPOBATH
MOHATHSAMH: TOKJIECTBO, TOXKJECTBEHHOE MpeoOpa3oBaHHUe, YpaBHEHHE,
HEpPAaBEHCTBO, CHCTEMA YpPAaBHEHUH W HEPaBEHCTB, PAaBHOCUIIBHOCTH
YpaBHEHUH, HEPABEHCTB W CHUCTEM; YMEHHE pelaTb YpaBHEHUS,
HEPABEHCTBA M CHUCTEMBI C IOMOINBI PA3IUYHBIX MPUEMOB; PEIIATH
YpaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI C IapaMETPOM; IPUMEHSITh
YpaBHEHUs, HEPABEHCTBA, UX CHCTEMbI JJIsl PEUICHUS MATEeMAaTHYECKHX

3a/lav U 3aJia4 U3 pa3JIMIHbIX o0Onacreit HAaYKHN U peanLHoﬁ KHU3HU

YMenue onepupoBarb MOHATUSAMU: (YHKIUSA, YETHOCTh (YHKIIUU,
HEPUOJUYHOCTh (YHKIIMHM, OTPAHUYEHHOCTh (PYHKIHUHU, MOHOTOHHOCTD
GbyHKIMH, SKCcTpeMyM (GYHKIMH, HauOoJbllee U HaNMEHbIlIee 3HAYCHUS
(yHKIIMYM HA IPOMEXYTKe, HempepblBHAS (QYHKIIMS, aCHMITOTHI Tpaduka
(GbyHKIMY, TIepBast U BTOPasi MPOU3BOAHAS (PYHKIUU, TEOMETPUUYECKUN U
(bu3nueckuif CMBICT TPOU3BOJHON, TEPBOOOpa3Has, OINpeaeIEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMNOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUHUCIATh IPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YacTHOTO U
KOMIO3UIMH (DYHKIIMM, HAXOJWUTh ypaBHEHHE KacaTelbHOW K Trpaduky
(GyHKLIMU; yMEHHE HAXOJUThb IMPOU3BOJHBIE 3JIEMEHTApHBIX (YHKIH;
YMEHHUE UCMOJb30BaTh MPOU3BOAHYIO JUIS HCCIENOBAaHUS (YHKIHH,

HaxoauThb HaWOOJIbIINE W HAUMEHBIIHME 3HAYCHUS (bYHKHHﬁ; CTPOUTH
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rpauKy MHOTOWICHOB C HCIIOJIb30BAaHHEM arrapaTa MaTeMaTHYeCKOTO
aHalli3a; MPUMEHATh IPOU3BOJHYIO IS HAXOXACHUS HaWIy4dlIero
peLICHUs] B MPUKIAAHBIX, B TOM YHCIJIE COLIMAIbHO-d3KOHOMHYECKUX W
(bu3nuecKux 3aJa4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TIOMOIIIBIO
WHTErpaja; NPUBOJUTH MPUMEPbl MATEMATHYECKOTO MOJICTUPOBAHUS C

IOMOIIBIO AU PepeHIINATBHBIX YPaBHCHUN

YMmenue onepupoBaTh NOHATUAMHU: Tpaduk GyHKIMM, oOpaTHas
GyHKIMA, KOMNO3UIMSA (GYHKIUHN, nuHeNHHas (QyHKUus, KBaJpaTUyHas
GbyHKIMS, panuoHanbHas byHKIMS, CTENIEHHAas GbyHKIMS,
TPUTOHOMETPUUYECKHE  (QYHKUIMH, OOpaTHblE TPUTOHOMETPUYECKUE
GbyHKIMM, TOKaszareiabHass U Jorapupmudeckas (QyHKIUU; YMEHHE
CTpOuTh TpadUKU H3YYEHHBIX (DYHKUMN, BBIIOJHATH MpeoOpa3zoBaHus
rpadukoB (yHKIHM, UCTIOIB30BaTh TpadUKU 7S U3YUYEHHUS MPOIIECCOB U
3aBUCHUMOCTEH, NP PEIICHUHU 3a7ad U3 JAPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peaybHOM JKU3HU; BbIpaXaTb (OPMYIaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMM; UCIOIb30BaTh CBOHCTBAa U Trpaduku (yHKUMH A7
pelleHs] ypaBHEHHM, HEpaBEHCTB U 3a/1a4 ¢ MapaMeTpaMu; U300pakaTh
Ha KOOPJIMHATHOM TIUIOCKOCTM MHOXKECTBA PEIICHU YpaBHEHHIA,

HEPaBCHCTB U UX CUCTEM

VYmenune peuiaTb TCKCTOBBLIC 3a/la4M PA3HBIX THUIIOB (B TOM 4YHUCJIC Ha
IIPOLCHTHBI, A0JW U 4YaCTH, Ha IBMXXCHHUC, pa60Ty, CTOUMOCTb TOBApPOB U
yCIIyr, HAJIOT'U, 3a1a4u U3 oOnactu YIIpaBJICHUA JIMYHBIMHA U CEeMEHHBIMHA
(bHHchaMI/I); COCTaBJIATh BBIPAXCHUA, YPaBHCHHsS, HCPAaBCHCTBA U HX
CUCTCMbI TI0 YCJIIOBHIO 3aJavu, HCCIICAOBATH IOJIYYCHHOC PCHICHUC U
OLCHUBATH HpaBI[OHOI[O6HOCTB pe3ysIibTaTOB; YMCHHUC MOICIUPOBATH
pCaJIbHBIC CHUTyallUM Ha A3BIKC MATCMATHUKU, COCTABJIATH BBIPAKCHUS,
YpaBHCHHA, HCPABCHCTBA W HUX CHCTEMbI TII0 YCJIOBHKO 3a1a4H,
HCCIICAOBATL IMOCTPOCHHBLIC MOJACIM C HCIOJIb30BAHHCM aIlllapaTta

ayreOpbl, MHTEPIIPETUPOBATH MOJyYSHHBIH pe3ynbTaT

YMmenue OIICpHUPOBATh MMOHATUAMU: CPECAHECEC apI/I(l)MeTI/I‘IeCKOG, MCuaHa,
HanOoJIbIICe n HaAaUMCHBIICC 3HA4YCHUA, pa3max, Aucnepcus,
CTAaHAApPTHOC OTKIOHCHHUC HYHUCIIOBOTO Ha60pa; YMCHHE HU3BJICKATD,
HUHTCPpHIPCTUPOBATDH I/IH(I)OpMaI_II/IIO, MMPpEACTAaBJICHHYHO B Ta6n1/1uax, Ha

IrarpaMmmax, rpaukax, OTpa)xarollyto CBOMCTBA pealbHbBIX MPOIECCOB U
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SIBIICHUI; TIPEICTABIATH UH(OPMAIHIO C TIOMOIIBIO TAOIUIl U THArpaMM;
HCCIEA0BaTh CTAaTUCTUYECKUE JAHHBbIC, B TOM YHCJIE C IIPUMEHEHUEM
rpaUYecKuXx METOJOB W  JJIEKTPOHHBIX  CPEICTB; TIpadUuecKu
UCCIIEJIOBaTh COBMECTHbIE HAOJIOACHHS C [OMOINBIO JHMarpaMm

paccenBaHys U JIMHEWHOW PErpeccuu

YMeHHe OInepupoBaTh IOHATUSAMHU: CIydalHBIA ONBIT WM CIIy4alHOE
coObITHE, BEPOSATHOCTb CIIyYallHOTO COOBITHS; YMEHHE BBIYHMCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHUEM TIpaUyecKux METOJ0B; NPUMEHATH
(opMyIbl CIIOXKEHHMSI M YMHOXKEHUS BEpOSITHOCTEH, (OpMyiTy MOJHON
BEPOSITHOCTH, popMyny bepHynnu, koMOuHaTopHbIE (DaKThl U POPMYIIBI;
OIICHUBAaTh BEPOSITHOCTU pealIbHBIX COOBITUIH; YMEHHE OIEepUpPOBATh
MOHATHSMM: CIydailHass BeJWYHMHA, paclpeieieHle BEpOSITHOCTEH,
MaTeMaTH4eCKOe OKHMJIaHUE, IUCIEpPCHs M CTaHJapTHOE OTKIOHEHHE
CllydallHOM BeNWYMHBI, (QYHKIUU pacnpefesieHus ¢  IJIOTHOCTU
PaBHOMEPHOTO, IOKAa3aTeIbHOIO W HOPMAJIBHOTO paclpelesIeHHIH;
YMEHHE HCIIOJIb30BaTh CBOMCTBA M3YYCHHBIX PACIPEACICHUM A
peleHus 3a1ad; 3HAKOMCTBO C MOHATUSIMM: 3aKOH OOJIBIIMX 4YHCET,
METOJbl BBIOOPOYHBIX MCCIIEOBAHUIN; yYMEHHE IPHUBOIUTH IPUMEPHI
MPOSIBICHUS 3aKOHAa OOJIBLIIMX YHMCEI B HPUPOIHBIX M OOIIECTBEHHBIX
SBJIICHUAX; YMEHHUE OIIEPUPOBATH NOHATUSAMU: COYETAHUE, IEPECTAHOBKA,
YHMCIO COYETaHWH, YHUCIO IepecTaHOBOK; OuHOM HeloToHa; ymeHue
HIPUMEHATh KOMOMHATOPHbIE (PAKTBI U PacCyKACHUS Ul PELIeHUs 3a1a4;
OLICHUBATh BEPOSITHOCTH pealIbHBIX COOBITHIA; COCTaBIIATh

BCPOATHOCTHYIO MOACIIb U UHTCPIIPETUPOBATH HOJ'Iy‘leHHHﬁ pe3yjibTart

YMeHue onepupoBaTh TMOHATUSMHU: TOYKA, NpsSMas, TUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJa, IUIOCKUNA Yroi,
NBYTPAHHBIA yroJl, TPEXTPAHHBIA YTOJ, CKpPEHIMBAIOIINECS TMpsSMBbIE,
napajuieIbHOCTh U MEPIEeHIUKYISIPHOCTh MPSMBIX M TUIOCKOCTEH, yroll
MEXIYy MPSMBIMU, Yol MEXAY MNPSIMOM M IUIOCKOCTBIO, YTOJ MEXAY
IJIOCKOCTSIMHU, PACCTOSIHME OT TOYKHU JIO IUIOCKOCTH, PACCTOSIHUE MEXKIY
NPSIMBIMH, PACCTOSIHUE MEXAY IIOCKOCTAMH; YMEHUE MCIOJIb30BaTh IPU
pellleHnr 3aJa4 W3y4eHHbIEe (aKThl U TEOPEMbl MIAHUMETPUHU; YMEHHUE
OIICHUBATh pPa3Mepbl OOBEKTOB OKPYXKAIOMIETO MHpa; CTPOUTH

MAaTEMaTUYCCKHUEC MOJCIM C IIOMOIIBIO TCOMETPHUYCCKUX MOHATUN U
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BCJIMYWH, pCIIATh CBA3AHHLIC C HUMU NPAKTUYCCKUC 3aJa9U

10

YMeHue onepupoBaTh MOHATHUSMH: IJIOMAAL (GHUTYpHl, 00bEM (UTYPHI,
MHOTOTPaHHHK, MPAaBUIBHBI MHOTOTPAHHUK, CEYCHHE MHOTOTPAHHHKA,
KyO, TmapajuleNienurea, Npu3Ma, NUpaMuiga, (Gurypa M TOBEPXHOCTh
BpalllCHUs, MWJIUHAP, KOHYyC, map, cdepa, iomans chepsl, IIomams
MOBEPXHOCTH THPAMHJIBI, TPU3MBI, KOHYCa, IWIMHApa, 00BEM Kyoa,
MPSIMOYTOJIPHOTO TapalieNieNuIea, MUPaMUIbl, TPU3MBI, IMIMHJIPA,
KOHYcCa, Imapa, pa3BEépTKa MOBEPXHOCTH, CEUCHUs KOHYca W IMIMHIPA,
napajyieIbHbIe OCH  WJIM OCHOBAaHHIO, CEUCHHE Iapa, IUIOCKOCTb,
Kacaromasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOWTH CeueHHE
MHOTOTpaHHUKA, M300pakaTh MHOTOTPAHHUKH, (PUTYPHI U TTOBEPXHOCTH
BpaIlleHNs, UX CEYCHUS, B TOM YHUCIIE C TIOMOIIBIO AJIEKTPOHHBIX CPE/ICTB;
yYMEHHUE TPUMEHSTH CBOWCTBA TE€OMETPHUYECKHX (PUTYP, CAMOCTOSTEIHHO
(dbopMyITHpOBATh OTNpENEICHUs] H3Yy9aeMbIX (PUTYp, BBIIBUTATh THIIOTE3BI
0 CBOWCTBaxX M NMPH3HAKaX T€OMETPUYECKUX (PHUTYp, 0OOCHOBBHIBATH WU
OmpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
pa3IMYHBIM TPU3HAKAM, BBIMOJHATH HEOOXOIUMBIC IOTOJTHHTEIBHBIC

MOCTPOCHHS
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YMeHHne omepupoBaTh TOHSATHUSIMH: JIBIKCHHE B MPOCTPAHCTBE,
napaiebHBIA TIEPEHOC, CUMMETPHS Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, IpeoOpa3oBaHue MMOa00MsI, MOMO0OHBIE (HUTYpBHI; yMEHHE
pacro3HaBaTh paBHbIE M MOJOOHBIE (UTYPHI, B TOM YHCIE B MPHPO/IE,
UCKYCCTBE, apXUTEKTypE; HCII0JIb30BaTh T'€OMETPHUCCKUE OTHOIICHUS
NpU PEIICHUU 3a/1a4y; HAXOJUTh TEOMETPUYCCKHE BEIWYMHBI (JTMHA,
yroj, IUIOIIAAb, OOBEM) NpPU pPEUICHHH 3a1ad M3 JAPYIHX Y4eOHBIX
NPEMETOB M U3 PEalbHOM KU3HU; YMCHUE BBIYKMCIISITH TEOMETPUICCKUE
BEJIMYMHBI (JIMHA, YTOJI, IUIOmAab, OOBEM, IUIOMA]b TOBEPXHOCTH),
UCIOJIBb3YSl M3Yy4eHHbIC (DOPMYJbl M METOJbI, B TOM YHCJE: IUIOIIAIb
MOBEPXHOCTH MUPAMUJIbI, IPU3MBI, KOHYCa, [MIMHAPA, TIOMAAb cepsl;
00BEM Ky0a, TPSAMOYTOJIBHOTO Mapajuleienumnesa, MUPaMuIbl, MPU3MBL,
MWIMHApA, KOHYyCa, Iapa; yMEHHE HaxOJUTh OTHOIIEHHE OOBEMOB

HOJOOHBIX GuUryp

12

YmMmenue ONICPUPOBATH NOHATUAMU: IPAMOYT'OJIbHAA CHUCTCMaA KOOPJAUHAT,

BCKTOpP, KOOPAWHATBI TOYKH, KOOPAHWHATBI BCKTOP4, CyMMa BCKTOPOB,
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MPOU3BEJCHUE BEKTOpa HA YHWCIO, Pa3lIo’KEHUE BEKTOpa MO Oaswucy,
CKaJSIPHOE IIPOU3BEJICHUE, BEKTOPHOE IPOU3BEACHUE, YroJl MEXKIY
BEKTOpPaMU; YMEHHUE UCIOJIH30BATh BEKTOPHBIA M KOOPAMHATHBIA METO]
JUISL  PEIICHUS] TEeOMETPHYECKMX 3amad W 3a7ad  JPYruX yueOHBIX

IIPEAMETOB

13

YMenue BbIOMpaTh TOIXOAAUIMA METOX Ui PEUICHHS 3a/1ayu;
IIOHMMAHHWE 3HAYMMOCTM MAaTEMaTUKHM B W3YYEHUU NPUPOJHBIX H
OOILIIECTBEHHBIX MPOIECCOB M  SBJICHWN; YMEHUE paclo3HaBaTh
MIPOSIBJICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE IIPUBOJHTH
IIpUMEPBl  MAaTEMATHYECKUX OTKPBITMA POCCHMCKOM M  MHPOBOM

MaTeMaTHYE€CKON HAyKH
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPSAEMBIX HA EI'D
IO MATEMATHUKE

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSA

Kon

1 Yucna 1 BEIYUCICHUS

1.1 HarypanbHblie u nensie yncna. [Ipu3Haku AeIUMOCTH UETBIX YUCET

19 Pammonaneupie  uyuciaa. OOBIKHOBEHHBIE U JIECATUYHBIE JPOOHM, TMPOIICHTHI,
' OECKOHEUYHBIC TTEPHOMICCKHE JPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOW cTeneHu. [leiicTBus ¢ apudmeTnyecKkuMu
' KOPHSMH HATYPATbHOU CTETICHH

14 Crenens c 1enpIM nokaszareneM. CTeneHb ¢ palloHaIbHBIM MokazareneM. CBoICTBa
' CTCTICHH

L5 CuHyC, KOCHHYC W TaHI'CHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuunbie U HATypaJbHBIC JOTapUPMBbI

JlefictButenbHple  uyuciaa. ApudMeTHYECKHE OTepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnxéHHble BBIYUCICHUS, PaBUiIa OKPYIJICHUS, IPUKUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN

1.8 [IpeobOpazoBaHue BeIpaKeHU

1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA

2.1 Lenble u ApoOHO-paIIOHATbHBIEC YPAaBHEHHS

2.2 WppatnmonansHble ypaBHEHUS

2.3 TpuronomeTrpuyeckue ypaBHEHHUS

2.4 [Toxa3zaTenbHble U JOrapuPpMHUUECKIE YPaBHEHUS

2.5 Lenble u ApoOHO-paLlMOHANIbHBIE HEPABEHCTBA

2.6 HppanmonaibHble HEpaBEHCTBA

2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA

2.8 TpuronomeTpruyeckue HepaBeHCTBA

2.9 CucTtemMbl ¥ COBOKYITHOCTH ypaBHEHUN 1 HEPABEHCTB
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2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuna cucteMsl IMHEWHBIX ypaBHEHUI. OnpeaenuTesb MaTpULibl
3 OyHKIMH U TpapuKH
31 Oynkius, cnocoObl 3amanus ¢yHkumu. ['paduk Qynknum. BzanmHO oOpaTHBIE
. ¢ynkuuu. Yérneie n Heuéteie Gynkuuu. [lepuoanaeckue GyHKIIH
OOnacte ompeneneHuss W MHOXKECTBO 3HaueHWid GQyHkumu. Hymm QyHKIuH.
39 [IpoMexxyTKH  3HAKOTIOCTOSIHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl ¥ MHHAMYMBI (GyHKOUU. Haumbosbiiee w HaWMeHbIEee 3HAYCHHE
(YHKIIMM Ha TPOMEKYTKE
33 CrenenHas (yHKIMS C HaTypaJdbHBIM W IENbIM TOka3zareneM. EE€ cBoiicTBa u
' rpaduk. CBoiicTBa U Tpaduk KOpPHS N-0 CTENEHN
3.4 Tpuronomerpuueckue GyHKINH, UX CBOWCTBA U rpapUKU
3.5 [TokazarenbHas u norapudmuueckas QyHKIUU, KX CBOMCTBA U TpaduKu
36 Touku pasppiBa. AcumnroTel rpadukoB ¢yHkumii. CBoiicTBa  (yHKIHIA,
' HEMpPEepHIBHBIX HAa OTPE3KE
3.7 ITocnenoBaTenLHOCTH, CIIOCOOBI 3aJaHMS MTOCIIEN0BATEILHOCTEH
3.8 ApubdmMernueckas ¥ TeOMeTprUUecKas nmporpeccuu. @opmMyria CI0KHBIX MPOIEHTOB
4 Hayana maTemarnueckoro aHaimsa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE 37IeMEHTAPHBIX (DYHKIIHMA
[IpumeHenre OPOU3BOAHONW K HCCIEAOBAaHUIO (YHKIMH Ha MOHOTOHHOCTH U
4.2 aKkcTpeMyMbl. HaxoskneHne HanOobIIero U HaMMEHBIIETO 3HAYCHHUS (YHKIIUU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. MuTerpan
5 MHoxecTBa U JIOTHKA
5.1 MHoecTBO, onepanuy HajJ MHOKecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHocTh
6.3 Komb6unaTtopuka
7 I'eomerpus
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7.1 @urypsl Ha INIOCKOCTH

7.2 [Ipsimble ¥ TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKu

7.4 Tena v MOBEpXHOCTH BpalICHUs

7.5 Koopaunats! 1 BEKTOpBI
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaTtematuka: ajiredpa 1 Hayaaa MaTeMaTHYeCKOIo aHayin3a, reomerpust. ['eomerpus, 10-11
knaccel/ Atanacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue, AknponepHoe o01ecTBo
«M3narenscTBO «lIpocBemenue»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

YyeOHux

* DOV Paboyas mporpamMma u METOAMYECKHE OcoOus (Ha caifTe Prosv.ru)
* Terpaab-TpeHaxeép

* 3ajauHIK

* Terpags-3x3ameHaTop

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
®denepanbHbIil IEHTp HHPOPMALIMOHHO-00pa3oBaTeNbHbIX pecypcoB (DPLIMOP)
http://eor.edu.ru

* Ennnas xomnexnust mudpoBBIX 00pa30BaTEIbHBIX PECYPCOB
http://school-collection.edu.ru

* EnnHoe okHO 1ocTyma Kk 00pa3oBaTeIbHBIM pecypcam

http://window.edu.ru

* KaTtanor y4eOHBIX U3IaHNN, 000PYI0BaHUS U YJICKTPOHHBIX 00pPa30BaTEIbHBIX PECYPCOB IS
o01ero oOpa3oBaHuUs

http://ndce.edu.ru

* [1IKoJIbHBIN TOpTAII

http://www.portalschool.ru

Martepuaisl o MmatemaTuke B EquHoit kosutekiuu mudpoBbIx 00pa30BaTeIbHbIX
pecypcoB

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

* MocKOBCKHUH LHCHTP HCIPEPBIBHOI'O MAaTEMATHUYCCKOT'O O6pa3OBaHI/I}I
http://www.mccme.ru

® 3aﬂaq1/1 10 rCOMCTPHUM: I/IH(l)OpMaI_II/IOHHO-HOI/ICKOBaﬂ CUCTEMA
http://zadachi.mccme.ru

* InTepHeT-npoexT «3agaun»

http://www.problems.ru

® KOMHLIOTCpHa}I MaTreMaTuKa B IIKOJIC

http://edu.of.ru/computermath

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME OBPA30BATEJIBHOI'O ITPOLIECCA
YYEBHOE OBOPY/IOBAHUE

[Tnakatel, MOJENIM TPOCTPAHCTBEHHBIX (UTYP, HAOOP FEOMETPUUYECKUX HHCTPYMEHTOB
OBOPYJIOBAHUE JUUTA ITPOBEJJEHMA JIABOPATOPHBIX U ITIPAKTUYECKUX PABOT
Mojienu npoCcTpaHCTBEHHBIX GUTYp, HAOOP Fr€OMETPUUYECKUX HHCTPYMEHTOB
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