MUHUCTEPCTBO IMPOCBEIEHUA POCCUHUCKON ®EJEPALIUA
MunucrepcTso oopaszoBanus SpociaBckoi 001acTH
Yupasaenue oopaszosanus IlepeciaBib-3anecckniit MyHUIMIIAJIbHBIA OKPYT
YactHoe 001eo0pa3zoBartesibHOe yupe:xaenune «Kimaccnueckas 'mmuasus-
nancuoH CBaATo-AsiekcueBckoil IlycTeiHu nmamMsaTH npoTouepest Bacuinust

JlecHsaka»

YTBEPXJIEHO
Jupekrop

Bacunenko CpeTiiana AHJpeeBHa
[Tpuxaz Ne 30a ot «29» aBrycra 2025 .

PABOYAS [IPOTPAMMA
(ID 9280288)

y4eOHoro npeamera «I'eomerpus. ba3oBblii ypoBeHb»

st ooyuatomuxcst 10 -11 kmaccoB

Cocrasurens: ['yiiBan Enena HukonaeBHa,

YUUTENb

c. HoBoasnekceeBka, Caro-AsekcueBckas Ilycroinb, 2025 rog

1



HOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma yudeGHOro kypca «l'eomerpusi» 6a30BOro ypoBHS IJis
obyuarommxcst 10-11 xmaccoB pa3paborana Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOT'0 00pa30BaTEIbHOTO CTAaHAApTa CPEIHET0 OOIIEro 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHWH, TPEIBABIIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPaAUIMHA POCCHMCKOr0 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00eCIi€YUBAET OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIUSIMU,
COCTaBJISIIOIIIMMH OCHOBY JIJIi CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMS,
IIEJIOCTHOCTh OOMIEKYIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO Pa3BUTHS
JUYHOCTU O0YYAIOIINXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOCTp yueOHOro Kypca TeOMETpHUM Ha YPOBHE CpPEIHEro oOIero
oOpa3oBaHus OOYCIIOBJIE€HA MPAKTUYECKOH 3HAUYMMOCTBIO METANpeIMETHBIX WU
NPEIMETHBIX PE3yJbTaTOB OOYyUYCHHS TE€OMETPUU B HANPABJICHUH JIMIHOCTHOTO
pa3ButTus oOydaronuxcsi, (GopMUpOBaHUS (PYHKIMOHAILHOM MaTeMaTU4YeCKOU
IPAaMOTHOCTH, U3YUCHHUSI IPYTUX Y4E€OHBIX JUCHUIUIUH. Pa3Butue y o0ydaronmxcs
NPABWIbHBIX TPEICTABICHUNA O CYIIHOCTH M TPOUCXOKIEHUU T€OMETPUUYECKUX
aOCTpaKIii, COOTHONICHUH PEATBHOTO0 W HWJACATHHOT0, XapaKTepe OTPaAKEHUS
MaTeMaTHU4YECKOW HAyKOW SBICHUW M TNPOLECCOB PEATBHOIO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIU MATEMAaTUYECKOr0 MOJIETUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yUaluxcs, a TakKKe KadeCTB MBIIUICHHs, HEOOXOMUMBIX IS aJanTaiud B
COBPEMEHHOM OOIIIECTBE.

I'eometpus sBisieTcs oMHUM K3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHHsA, TaK Kak OO0ECreYrMBaeT BO3MOKHOCTb HW3YYEHHUS Kak
JUCLUUIUIMH €CTECTBEHHO-HAYYHOU! HAMPaBI€HHOCTH, TAK U TYMaHUTapPHOM.

Jlornueckoe MbIIUIeHUE, (HOPMUPYEMOE TMPU U3YUYCHUH OO0YyUYaIOIIUMUCS
HOHSITUHHBIX OCHOB T€OMETPHUH U MOCTPOCHUU LIETIOUYKHU JTOTHYECKUX YTBEPHKIACHUN
B XOJE pEHICHUS TeOMETPUYECKUX 3a/ad, YMEHUE BBIIBUTATh U OMPOBEPTaTh
TUIIOTE3bl HEMOCPEACTBEHHO HCHOJIB3YIOTCS MPHU PEIICHUH 3aJa4 €CTECTBEHHO-
HAY4YHOTO ITUKJIA, B YaCTHOCTH U3 Kypca (PU3UKH.

YMeHre OpUEeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIACTSX JACSATENbHOCTH 4YenmoBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU H
OPOCTPAHCTBE — HEOOXOIMMOE YCIOBHE €ro COLMaJbHOro ObITHSA, (opma
OTPAKEHUSI OKPYXKAIOIIEr0 MHUpa, YCJIOBUE YCHENIHOTO TMO3HAHUS U aKTHUBHOTO
npeoOpa3oBaHusi  JACHUCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU

oOpazamMu OOBEIWHSAET pa3Hble BUABI yUYEOHOM U TPYAOBOM NESATEITHLHOCTH,
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SBIIICTCS. OJHMM W3 MPO(ECCHOHAIBHO BaXKHBIX KAdeCTB, MOITOMY aKTyaJlbHA
3amaya (opmupoBaHUs y 00yYaroUUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
MOJrOTOBKE K MPAKTHYECKOH AEATEIbHOCTH IO MHOTUM HampaBICHUSIM.

Lens ocBoeHusi mporpammbl yueOHoOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHuss — o00meoOpa3oBareTbHOE W OOILIEKYJIBTYPHOE pPa3BUTHE
oOyJarommxcst  4epe3  oOecredeHWe  BO3MOXKHOCTH  NMPUOOpETeHus |
UCTIOJIb30BAaHUSl  CUCTEMAaTHYECKHX T'E€OMETPUYSCKUX 3HAHWUM W JCHCTBUH,
CHenU(PUIHBIX T€OMETPUH, BOZMOKHOCTH YCTICITHOTO MPOAODKEHNs 00pa30oBaHMsI
0 CIIEIUATILHOCTSIM, HE CBS3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTrpud Ha ©0a30BOM YpOBHE IIpEeIHA3HA4YeHa IS
O0YYarOIIMXCS CPETHEH IIKOJIBI, HE UCTBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHUH
Ha YpOBHE OCHOBHOro 00I1ero odpaszoBanusa. Takum oOpa3om, oOyuaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHS, CBSI3aHHBIE
CO CcHenu(pUKOl TeoOMETpUH U HEOOXOAUMBbIE M KU3HH B COBPEMEHHOM
oburectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3YyYUTh T'€OMETpHUIO Ooiee
rIyOOKO, €Clid B JlaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKHX
3HAHUSIX B MPOPECCUOHATIBHON JESTEIBHOCTH.

JlocTrkeHrne 1en OCBOEHHS MPOrpaMMbl OOECIIEYMBAETCA PELICHUEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadyaMH  OCBOCHHUS  Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KAaK YaCTH MHPOBOU

KYJIBTYPbI H OCO3HaHHE €€ B3aMMOCBSI3H C OKPYKAIOIINM MUPOM;

e (dopMupOBaHHME TPEICTABICHUS O MHOTOTPAaHHUKAX M Telax BpalleHUs
KaK O BaXXHEHIIMX MaTeMaTUYECKUX MOJEINSX, MO3BOJSIONUX OMHUCHIBATD
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHHS pACIO3HABATh Ha 4YepTekKaxX, MOAEIAX U B
peaIbHOM MHUPE MHOTOI'PaHHUKU U TeJla BpallleHUs;

e OBJAJCHUE METOJAMH DPEIICHUS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOI'paHHHMKaX U TeJlaxX BPAaIlEHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJQJCHHE  QJITOPUTMAMH  pENICHUS  OCHOBHBIX  THIIOB  3aJlay;
dbopMupoBaHne yMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTelIbHBIC
paccyXKJIeHusi B XOJAE pELICHUS CTEePEOMETPUYECKMX 3ajady M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e pa3BUTHE  HWHTEUIEKTYallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OOydJarmuXxcs, IMO3HABATEIbHOM  aKTUBHOCTH, HCCIENOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;
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e (opmupoBanue (GyHKIMOHATBHON I'PaMOTHOCTH, pelieBaHTHOM
rE€OMETPUU: YMEHHE paclo3HaBaTh NPOSBICHUS TIE€OMETPHUUECKHUX
NOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEW B peajbHBIX >KU3HEHHBIX
CUTyallsIX M TPH H3YyYEHUU IPYTHX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (OpMYIMpOBaTh HUX Ha S3bIKE
re€OMETPHUU U CO3/1aBaTh T€OMETPUUECKHUE MOJEIH, IPUMEHATh OCBOCHHBIM
reOMETPUYECKUI anmapar g pelIeHUs MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4y, UHTEPIIPETUPOBATH U OLIEHUBATH MOIYYEHHBIE PE3YIbTATHI.

OTAnuuTenbHON OCOOCHHOCTBIO MPOTrpaMMBbl SIBIISIETCSl BKJIIOYEHUE B KypC
CTEpEOMETPUM B HAyalle €ro M3y4eHHs 3aJay, pEIIaeMblX Ha YPOBHE
MHTYUTHUBHOI'O MTO3HAHUSA, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHAsI paboTa HaJ
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOIO
MBILLUIEHUS, CTUMYJIMPYET NPOTEKaHWE MHTYUTHBHBIX MPOLIECCOB, MOTUBUPYET K
JaJIbHEHIIEMY U3YUEHUIO MIpeIMeETa.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb IPEIMETHO-
NPaKTUYECKON JeATeNbHOCTH. Pa3BUTHE MPOCTPAaHCTBEHHBIX MPEICTAaBICHUN Y
ydaluxcsi B Kypce CTEpEOMETPUHM IPOBOAMUTCA 3a CYET pelIeHus 3ajJad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJad Ha  ONEpUPOBAHUE
IpOCTpaHCTBEHHBIMU oOpa3zamu. Co3naHue oOpaza HPOBOAUTCS C OMOPOMl Ha
HarjasiAHOCTh, @ OIEpUpPOBaHHME O0pa3oM — B YCIOBUSX OTBJEYEHUS OT
HarJIIJHOCTH, MBICJIEHHOIO U3MEHEHHUS €r0 HCXOIHOI'O CONEPKAHNU.

OcHoBHBIE cozeprkarenbHble TUHUKA Kypca «l'eomerpun» B 10—-11 kiaccax:
«MHororpaHHukun», «IIpsiMmble U MIIOCKOCTH B MPOCTPAaHCTBE», «Tena BpaleHus»,
«BekTopsl 1 KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHKE JIOTHUECKUX YMEHUI
pacupenensieTcss He TOJBKO II0 COAEP)KAaTEIbHBIM JIMHHMSIM, HO W IO ToJaM
oOy4YeHHsI Ha YPOBHE CpeHero o01ero oopa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yJIbTaTaM
OCBOEHHUSI paboueil mporpammbl, pacHpeleNéHHbBIM @O0 TojaM O0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM OOpa3oM, UYTOOBI OBJIAJEHHE TE€OMETPUUECKUMU
HNOHSTHSIMU Y HaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATENIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKMX MPEICTABICHUN OOy4arouIuxcs, pacuiupss U
yriyoisis e€, o0pasysi NpOYHbIE MHOKECTBEHHbBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenue reomerpun orBoautcs 2 daca B Hemenio B 10 kmacce, 0,5 yaca B
Henento B 11 kimacce u 1 yac B Henenmo B 12 kiacce. Beero 3a Tpu roga o0y4yeHus -
119 y4eOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

I[IpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUS ~ cTepeoMerpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue TMpsSMBIX B NPOCTPAHCTBE: IE€pECEKaroIlIMeCs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsSIMbIE B  IIPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpsIMbIMU B MPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEN napajuleiabHble  IUIOCKOCTH; CBOWCTBA
napajyieNnbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpHI Ha
IUIOCKOCTHU: TE€Tpa’ip, KyO, napaiesenunen; NIoCTPOCHUE CEYEHUH.

[TepnieHUKYISIPHOCTD MPSIMOM U IUIOCKOCTH: MEPIEHIUKYIISIPHBIC MPSIMbIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYISIPHOCTA TPSAMOM M IUIOCKOCTH, TEOpeMa O NpsiMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEMHBIM Yrojl  JBYIPAaHHOI'O  yIJia.
[lepnieHAUKYIJISP U HAKJIOHHBIE: PACCTOSHUE OT TOYKHU JI0 IUIOCKOCTHU, PACCTOSHUE
OT  TpsIMOM 7O  IUIOCKOCTH,  TPOEKIHs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHaUKyISIPHOCTh  IJIOCKOCTEM: MNPU3HAK  MEPHEHAUKYJIIPHOCTH  JIBYX
IJI0CKOCTEN. Teopema 0 TpEX MEPIEHAUKYIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHukKa. [Ipru3ma: N-yroyibHas
npu3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs! MPU3MBbI; OOKOBas M
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapaiutenenunen, IIPSIMOYT OJIbHBIN
napajuleJIenane] U ero cpoucrsa. llupammpa: n-yronmpHas nupamuaa, TPaHH U
OCHOBaHUE MUPAMUbl, OOKOBAsl U MOJHAS TOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yceu€éHHasg MNHpaMHIa. OJIEMEHTbl NOpu3Mbl W nupamMunbl. lIpaBusibHbIe
MHOTOTPAHHUKU: MOHATHE MPABWIBHOTO MHOTOIPAaHHUKA; MPAaBUJIbHAS IPU3Ma U
MpaBWIbHAs THUPAMUIA; NPABWIbHASA TPEYrOjbHAS MNHUPAMUJAa W MPABUIbHBIN
TeTpadp; kyo0. IlpencraBieHne o TpaBWIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nonexkasap v ukocasap. CeueHust Npu3Mbl U TUPAMU/IBI.



CumMmerpuss B MNPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSMOH,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaAMUJaX, HapaJlieeluIenax,
PaBUJIbHBIX MHOTOTPaHHUKAX.

BblunciieHne 31€MEHTOB MHOTIOTPaHHUKOB: pEOpa, [MaroHaiu, YIJIbL.
[Inomans OOKOBOW IMOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM TPHU3MBI,
IUIONIA/Ib OCHOBaHWM, TeopeMa O OOKOBOW TOBEPXHOCTH TPSIMOM IPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTH U TOBEPXHOCTH TNPABUIBHOW MHpPaMUbI,
TeopemMa O Iulomaau yceu€éHHou mnupamuibl. [lonstue o0 o0béMe. OO0BEM
OUPAMUJIbI, TPU3MBI.

[TonoOubie Tenma B mnpocTpaHcTBe. (COOTHONICHHS MEXKIAY IUIOMIAISIMU
OBEPXHOCTEHN, 00bEMaMu OJJOOHBIX TEIL.

11-12 KJIACCBI

TeJsia BpalueHus

HwimHaapruyeckas ITIOBEPXHOCTb, oOpa3zyrouiue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYECKOW TMOBEPXHOCTU. [lumuHap: oOcCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3ymolias MU OCh;, IUIOMAJb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOCTH. KOHyC: oCHOBaHWE M BeplMHA, 00pa3yrolias
U OCh, IUIONIATb OOKOBOM ¥ TIOJTHOM TIIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, TUAMETP; IIOMIAJb MMOBEPXHOCTU CQEPHI.
B3auMmHoe pacrnionoxenue cdepbl U INIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe;
10 b CepHhl.

N300paxkeHue Ten BpallleHHs Ha TUIOCKOCTH. Pa3BEépTKa MWIMHAPA U KOHYCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOrOrpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIMCAHHAS B MHOIOTPAaHHUK, WU TEJO
BpallCHUS.

[Tousatue 060 06bEéMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEMe
OpSMOYTOJIBLHOIO Tapaienenunena U ciaeAcTBus u3 He€. OO0bEM HWIMHIpA,
koHyca. O0BEM 11apa u riomanab chepol.

[TomoOubie Tema B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAISIMHU
NOBEPXHOCTEMN, 00bEMaMu TOJTOOHBIX TEIL.

Ceuenuss mwiMHApa (MapaUyieIbHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TapajuleiIbHO€ OCHOBAaHUIO U TMPOXOJIIEe Yepe3 BEpILIMHY), CEUCHHS
napa.



BekTopbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B mpocTpaHcTBe. Cl0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa 110 TpEM HEKOMIUIAHAPHBIM
BekTopaM. lIpaBuno mnapamnenenunena. Pemenune 3agad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBWI JCHUCTBUM ¢ Bekropamu. IlpsAmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunartel Bekropa. llpocredmme 3amaun B
KOOpAMHATax. YTon Mexay Bekropamu. CKalaspHOE IPOMU3BEIECHUE BEKTOPOB.
Brruncnenne yrioB Mexay MPSAMBIMHU U IDIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPH PELICHUU T€OMETPUUECKUX 3a/1a4.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE peE3yJbTAaThl OCBOEHUS MPOrpaMMbl y4EOHOro MpeaMeTra
«MaremaTurKay XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYD, SIBJICHUH,
poLeyp TpakIaHCKOro oOIecTBa (BBIOOPBHI, OMNPOCHl U TMp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOopMHUPOBAHHOCTHIO POCCUNCKON IpaKAaHCKOW MJICHTHYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTH)KEHUSIM POCCUICKUX MAaTEMAaTUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIKOJIBI,
K HCIIOJIb30BAHUIO ATUX JIOCTHKEHHHM B JAPYTUX HayKaxX, TEXHOJOTHsX, chepax

3KOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;

c(OpMHPOBAHHOCTBIO ~ HPAaBCTBEHHOI'O  CO3HAHMS, OTUYECKOTO  MOBEACHMUS,
CBSI3aHHOI'O C ITPAKTUYECKUM IPUMEHEHUEM JTOCTHKEHUU HAYKH U JEATEIbHOCTHIO
y4€HOr0; OCO3HAHMUEM JIMYHOI'O BKJIa/Ia B IOCTPOECHUE YCTOMYMBOIO Oy1yIIEro.

JcTeTHYECKOe BOCIIMTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTE€MaTHU4YECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pelieHuH, pacCyXIeHUM;
BOCIIPUMMYHNBOCTBIO K MATEMATUUYECKUM ACTIEKTAM PA3JIMYHBIX BUJIOB HCKYCCTBA.

DusuvecKoe BOCIUTAHHE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITh MaTeMaTHYEeCKHue 3HAHUS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE MHUTAaHHE, COATIAHCUPOBAHHBIM PEXUM 3aHATUN U

OTJIbIXA, peryisipHasi busnueckas aKTUBHOCTB); (bu3nYecKoro
COBEPIIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTENBHOMN
NEeSATENbHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM LIEHHOCTH TPYJOJIIOOUs; UHTEPECOM K
paznuuHbiM  chepam  MpoecCHOHANBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ NPWIOKEHUSIMU, YMEHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD



Oynymei mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIE >KM3HEHHBIE IJIaHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEeMaTHYECKOMY OOpa3oBaHUIO U
caM0O0Opa30BaHUI0 Ha TPOTSHKEHUU BCEU >KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAIIPABICHHOCTH.

JIKOJIOTMYECKOe BOCIIMTAHHE:

c(hOpPMHUPOBAHHOCTBIO HIKOJIOTHYECKON KYJIbTYpbl, MMOHWMAHHEM BIUSHHUS
COLMAIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSHUE NPUPOJHOM M COLMATIBbHOMU
Cpelbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTMYECKHX MpoOJieM;
OpUEHTAallMEll Ha NMPUMEHEHUE MATEMaTHYECKHMX 3HAHUM U1 peuieHus 3a7ad B
00JaCTH OKpY)Karomel cpebl, IUIAHUPOBAHUS TMIOCTYNKOB M OIEHKH UX
BO3MOJKHBIX IIOCJIEICTBUH ISl OKPYKAIOLIEN CPEbl.

IleHHOCTH HAYYHOI'O NNO3HAHMSA:

c(hOpMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAayKM W  OOIIECTBEHHOM TMPAKTUKH, MOHUMaHUEM
MaTEMaTUIECKON HAyKh KaK cQepbl YeIOBEUECKOW NEeATebHOCTH, JTamoB €€
pa3BUTHA W 3HAYUMOCTH JUIA PAa3BUTHS LMBWIM3ALMH; OBJIAACHUEM S3BIKOM
MAaTeMAaTUKH M MaTeMaTUYECKOW KyJIbTYpOM Kak CpEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILECTBJIATH IPOEKTHYI0 M HCCIEAOBATEIbCKYHO ACATEIBbHOCTD
VHJIUBU1YaJbHO U B TPYIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHble Pe3yJbTaThl OCBOCHHS MPOTPAMMBI y4eOHOTO MpeaMeTa
«Marematuka» XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeUaMU, YHUBEPCANbHbIMU Pe2YNAMUBHBIMU OeUCTNEUAMU.

1)  Vuueepcanvhvie  noznasamenvHvle  Oelcmsus, — 0becneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECco8 obyuarwuxcs (oceoeHue
Memooo8  NO3HAHUSL — OKpyJycalowe2o  Mupda,  NpuMeHeHue  JO0SUYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble Jjornyeckue AefcTBU:

e BBIABIIATH U XapaKTEPU30BATh CYIICCTBEHHBIE MPU3HAKA MaTEMaTHICCKUX
OOBEKTOB, TMOHSATUH, OTHOIICHUN MEXAY MOHATUAMH;, (OPMYITHUPOBATH
ONIpECIICHUS]  TOHSATUHN; YCTAHABIMBATh CYIIECTBCHHBI MPU3HAK
KJ1accu(UKauy, OCHOBaHUA i1 OOOOIIEHHS M CPaBHEHUsS, KPUTEPHUH
MIPOBOJIUMOTO aHAJIN3a;

e BOCIpUHUMATH, (opmynupoBaTh U  NpPeoOpPa30OBbIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHUYHBIC, YAaCTHBIE W OOIIHE;
YCIIOBHEIE;
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e BBIBIATH  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpOTUBOpEUMsT B (akTax, JaHHBIX, HAOJIOJEHUSX M YTBEPKACHUSX;
npenjaraTb  KpUTEpUM  JUI  BBIABICHMS ~ 3aKOHOMEpPHOCTEN U
IIPOTUBOPEYHNIA;

e JleNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIIFOUCHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MPSAMBIE U OT IPOTHUBHOIO), BHICTPAUBATh apryMEHTAIUIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKI€HUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO penieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pElICHUs, BbIOMpaTh HauOoyee MOAXOASIIUA C YYETOM
CaMOCTOSITEIIbHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKie AeHCTBHA:

e HCIIOJIB30BaTh BONPOCHI KaK MCCIENA0BATEIbCKUI MHCTPYMEHT IO3HAHMS;
(GbopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOPEUYUE, MpOOIEMY,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHO€, (OpPMHUpPOBAaTh  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e IPOBOJHUTH CaMOCTOATENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIEHUS, NPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXAY
00bEeKTaMHU, SBJICHUSIMH, MPOLIECCAMU;

e CaMOCTOSITENBHO (POpMYIUpPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOIO HAOJIIOJEHUs, MCCIEIOBAHMS, OLIEHUBATH JIOCTOBEPHOCTD
HOJIyYEHHBIX Pe3ybTaTOB, BEIBOJOB U 0000IEHUI;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIABUIATh
IIPEATOIO0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ unpopmanmeii:

e BBIABJIATH AePUUINTH MHPOPMAIUH, JAHHBIX, HECOOXOAUMBIX NJIsi OTBETA
Ha BONPOC U IS PELICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETUPOBATH MHPOPMALUIO
pa3IMUYHBIX BUAOB U (OPM IPEICTaBICHHUS;

e CTPYKTYpUPOBaThb MH(POPMALIMIO, IPEACTABIATh €€ B Pa3IUYHbIX (POpMAX,
WUTIOCTPUPOBATh TpadUyecKy;

e OLICHUBATH HaAEKHOCTh UH(pOpMaIUH o CaMOCTOSATEIIEHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHble  Oelicmeus,  0Oecneuugarom

cPopMUpo8aHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUUXCS.
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OO01menue:

BOCIIpUHUMAaTh U  (OPMYJIHUPOBATh CYXKIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBbIpa)XaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHUs 3a]1a4l, KOMMEHTUPOBATh MMOTYYEHHBIN pe3ysbTaT;

B X0/ 0OCY>KIEHUs 3a7]aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3aauu, BbICKa3bIBATh UJIEH, HAalleJIEHHbIE HA TTOUCK
pELIEeHHsI; COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHHUKOB JMAJIOra, OOHapy»MBaTh pa3iMuue U CXOJCTBO MO3ULMUMI; B
KOppEeKTHOU popme popmynrpoBaTh pa3HOIIacus, CBOU BO3PAKEHUS;
NPENCTABIATh  pPE3yJabTaThl  pPEIIEHHs  3a7aud,  SKCIEpPHUMEHTAa,
UCCJIEIOBaHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YYETOM 3a]1a4 NPE3EHTAMM U OCOOEHHOCTEHN ayIUTOPUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HCIONb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
WHAMBHUIYAJIbHON pabOThI PHU pEUICHUH YIeOHBIX 3a7a4; MPUHUMATH IIeTTh
COBMECTHOM JICSITENIBHOCTH, IJIAHUPOBATh OpPraHU3AIMI0 COBMECTHOU
paboThI, pacrpeensaTh BUAbI pabOT, JOroBapUBaThCs, 00CYKIAaTh MPOIIECC
U pe3ynbTaT padoThl; 00001aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B TPYNIOBBIX (hopMax padboThI (00CY)aeHUsl, 0OMEH MHEHUIA,
«MO3TOBbIE IITYPMbD» W WHBIC); BBINOJHITH CBOK YacThb paOOThl U
KOOPAMHHUPOBATb CBOM [JEHCTBUSL C JAPYTUMH UICHAMH KOMAaHJbI;
OLIEHUBATh KadyeCTBO CBOET0 BKJaJa B OOLIMI MPOIYKT MO KPHUTEPHUSIM,
c(opMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanonvie  pezynamuenvie  Oeiicmeus, obecneuugarom

Gdopmuposarue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABBIKOG TUUHOCTU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUpaTh CIIOCO0 perIeHus
C Y4€TOM HMEIOIITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM
uH(pOpMaInu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TIO3HABATEIBHOW pedekcun KaKk OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENBHBIX MPOILECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIOCO0AMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Ipolecca U
pe3yibpTaTa peluieHrus MaTEMaTHIECKOM 3a1auu;

MPEABUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUH
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [I€ATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENIbCTB, JAHHBIX, HAMJICHHBIX OIIMOOK, BHISIBIICHHBIX TPYIHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yJbTaTa LEIW M YCIOBUAM, OOBICHATH
IIPUYMHBI JOCTUXKEHUSI WIM HEAOCTHKEHUS PEe3yJIbTATOB JIESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh NOHATUSAMHU: TOUKA, OPsIMasi, MJIOCKOCTb.

[IpUMeHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI U3 HUX MPU PELICHUU
reOMETPUYECKUX 3a]1aY.

OnepupoBaTh MOHATUSIMU: MTAPAILIECILHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
Y IUIOCKOCTEMN.

KnaccuduimpoBaTe B3aMMHOE pPACHOJIOKEHHE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA Yroj, TpaHW ABYTPAHHOTO Yrija,
pebpo ABYrpaHHOTO yria; JMHEHHBIA Yrojl ABYTPAHHOTO yria; TpaaycHas Mepa
JIBYTPAHHOIO yIia.

OnepupoBaTh TMOHATUSMU: MHOTOTPAHHHUK, BBINYKJIBIA W HEBBITYKJIBIN
MHOTOTPaHHUK, 3JIEMEHTHI MHOT'OTPaHHUKA, MPABUIBHBIN MHOTOTpPaHHUK.

Pacmo3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHMKOB (MMHpaMuja; TpHU3Ma,
OPSIMOYTOJIbHBIN MapauiesienuIesl, Kyo).

KnaccudunmpoBarh ~ MHOTOrpaHHUKHM,  BbIOMpas ~ OCHOBaHMS IS
kiaccuukanuu (BBIMYKJIbIE U HEBBITYKIbIE MHOTOIPAHHUKH; MPABUIBHBIE
MHOT'OIPaHHUKU; MPSMbIE€ U HAKJIOHHBIE MPU3MBI, TapaJUIeICIUIe/Ibl ).

OnepupoBath MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBACHATH MPUHIIUIBI TOCTPOEHUS CEUEHUH, UCTIOIb3YSl METO/I CIE0B.

CtpouTh C€YEHHUS] MHOTOIPAHHUKOB METOJOM  CIJIEJIOB, BBINIOJIHSATH
(BBIHOCHBIC) TUIOCKHME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BETMYUH MO 00pa3liaM WiH
aNropuTMaM, NPHUMEHSS W3BECTHbIC AHAIUTUYECKHE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4 HAa BBIYUCIICHHE PACCTOSIHUM MEXIY NBYMS
TOYKaMHM, OT TOYKM JIO TIPSAMOM, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS TPSMBIMHU.

Pemate 3amaun Ha HAXOXKACHUE TEOMETPUIECKUX BETUYMH MO 00pasiam WiH
aIropuTMaM, NPUMEHSS U3BECTHHIC AHAIMTUYECKUE METO/Abl MPHU PEIICHUU
CTaHAAPTHBIX MaTeMaTUYECKUX 3a/Jad Ha  BBIYUCIECHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMUCS ~TPSIMBIMH, MEXIY TPSIMOM H ITUIOCKOCTBIO, MEXIY

IUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.
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Boruncnsats 00bEMBI U TUIOIIAAM MOBEPXHOCTEH MHOIOTpaHHUKOB (TIpH3Ma,
nupaMpga) ¢ TNpUMEHEHHEM (OpMyI; BBIYHUCIATH COOTHOLICHHUS MEXIY
IUIOIAIMU TIOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHHUKOB.

OneprpoBaTh NOHATHAMH: CUMMETPHS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHUU; LIEHTP, OCh U TUNIOCKOCTh CUMMETPUU (DUTYpPHI.

W3Bnekatrb, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HHOOPMALUIO O
OPOCTPAHCTBEHHBIX MEOMETPUUECKHUX (PUrypax, MpeJCTaBICHHYIO Ha YepTexkax U
PUCYHKAaX.

[IpumensaTy reoMerpuueckue (aKThl JUIsl PEIICHUS] CTEPEOMETPUUECKUX
3a7ay4, MPEANOIararolux HeCKOJIbKO IarOB PEIICHUs, €CJIU YCIOBUS IIPUMEHECHUS
3a/1aHbl B IBHOUM (hopMe.

[IpumeHaTs mpocTediMe OpPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a1a4.

IIpuBoaUTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTEM B INPUPOAE U
YKU3HU, pPacliO3HABaTh IPOSBIECHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHWS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W IPUMEHATb HM3YYEHHBIC IIOHATHA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTUyecku CcGOpPMYyJIHPOBAHHON MpoOJIeMbl, MOJEIUPOBAaTh peabHbIE
CUTyallud Ha A3bIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHITHI U TEOpEM, anmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a/1a4M, CBA3AHHBIC C HAXOXKIECHUEM IT'€OMETPUUECKUX BEJINYHUH.

11-12 KJIACCBI

OnepupoBaTh MNOHATUSIMHU: LUIMHIPUYECKAsT TMOBEPXHOCTh, O0Opasyroliue
IWIMHAPUYECKON  MOBEPXHOCTH;  IWJIHUHAP;,  KOHUYECKass  MOBEPXHOCTH,
o0pa3ymolire KOHMYEeCKOH TOBEPXHOCTH, KOHYC; chepuuecKasi HOBEpXHOCTb.

Pacnio3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHoe pacronoxeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMH: MAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CETMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOs, BHICOTA IIAPOBOTO CIIOS;
IapOBOM CEKTOP.

Beruncnsate  00bEMBI M MIIOMIAMM  TOBEPXHOCTEH TN  BpalieHus,
T€OMETPUIECKUX TeJl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TENO
BpAIICHHUS.
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Brruucnarh COOTHOIIEHUSI MEXKIY TUIONIAIMH TOBEPXHOCTEH U 00BbEMaMHU
MOJ00HBIX TEIL.

N3o0pakarh m3ydaemble (UTypbl OT PYKH M C TPUMEHEHHUEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BrInonaHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: Bua cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TN BPAIICHUS.

W3BnekaTh, WHTEPIPETHPOBATH M TPEOOPa3OBhIBATH HMHPOPMALUIO O
MPOCTPAHCTBEHHBIX I'€OMETpUUYECKUX (DUrypax, MPEeACTaBICHHYIO Ha YepTexaxX U
pPHUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbInonHATh JEWCTBUSL CIOKEHHSI BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHUSI BEKTOpa Ha YUCII0, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00J1a/1at0T.

[IprMeHATH paBUIIO NapaUIeICIUIEAA.

OnepupoBaTh NOHATUAMU: JE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOpPA, YIroJl MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIEC U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cymMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YUCIIO, YOI MEXKIY
BEKTOpaMHM, CKaIIPHOE TMPOU3BEACHUE, PACKIAAbIBATh BEKTOp IO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3ajaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensaTe reomerpuueckue (aKThl JUIsl PEIICHUS CTEPEOMETPUUCCKUX
3a71a4, MPEANoJIararouXx HECKOJIBKO IIAroB PEIICHUs], €CJIN YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOM (opMe.

Pemate mpocreiinine reoMeTpuyecKue 3aa4yd HAa NMPUMEHEHUE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTeNbCTBO MATEMATHUYECKHX OTHOLICHUW W
HAXO0XJAEHUE T€OMETPUUYECKUX BETMYUH MO 00pa3liaM WIH aJirOpUTMaM, MPUMEHSIS
U3BECTHBIE METOBI PU PEUICHUH CTAHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IpumeHaT, mpocTEHIME TPOrPAMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKHUX 3a/1au.

[IprBOaWTE NpUMEpPBl MATEMATHUYECKHUX 3aKOHOMEPHOCTENM B MPUPOAE H
YKU3HH, pACMO3HABATH POSIBIECHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MONMYyYECHHBIE 3HAHUSI HA TPAKTUKE: aHAIU3UPOBATH pPEAJIbHBIC
CUTyalldd W TPUMEHATh HM3Y4YEHHbIE TOHSATHUA B TMPOIECCE IOUCKA PEIICHUS
MaTeMaTU4YeCKu CHOpMYyIUpPOBAaHHOW MpPOOJIEMbl, MOJETUPOBATH pPEaJbHbIE
CUTyalldd Ha S3bIKE TE€OMETPUHU, HCCIEN0BaTh MOCTPOECHHBIE MOJEIH C
UCIIOJIb30BAaHUEM T€OMETPUICCKUX TIOHITHI B TEOPEM, anmapara ajareOpsl; peraTh
MPaKTUYECKUE 3a/1a4M, CBS3aHHBIE C HAXOXKICHUEM T€OMETPUUECKUX BEJIUYHH.
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TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosnyecTBOo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsie | IlpakTuueckue
n/n NMPOrpamMMblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoTsI
pecypcsl
bubmuorexa [IOK
0 1,5
L Beezettiie B cTepeoMeTpiio 10 https://m.edsoo.ru/1c209e37
5 [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 1 1s bu6nmoreka [IOK
[TapannenbHOCTh NPAMBIX U INIOCKOCTEN ’ https://m.edso0.ru/1c209e37
3 [lepnenquKyIsApHOCTD NPSMBIX U 12 0 5 bu6numoreka [IOK
IIJIOCKOCTEMN https://m.edsoo0.ru/1c209e37
bubmuorexa [IOK
2
4 VYTubl MEXy TPSAMBIMH M TUIOCKOCTSIMH 10 1 httos://m.edso0.ru/Lc209e37
bubmuorexa [JOK
3
> MuororparticH 1 1 https://m.edso0.ru/1c209e37
N bubmuorexa [IOK
2,5
6 OOBEMbI MHOTOrPaHHHKO o ! https://m.edsoo0.ru/1c209e37
7 [ToBTOpEHME: CCUCHMSI, PACCTOSHUS U YTJIIBI 4 1 0 fg{i?;ﬁf;;gﬁ}iczogew
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5} 12,5
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11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM undposBbie
Ne n/m P Konrpoabusie | IIpakruyeckue (1udpp )
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIe
padoTbI padoThbI
pecypchbl
butmmoreka [IOK
0 2
Tena ppameris 12 https://m.eds00.ru/1c20937
. bubnuorexa [IOK
1,5
OonEwb Ten > 1 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 17 1 3,5
12 KJIACC
KosnyecTBo 4acoB JIeKTPOHHbIE
HaumenoBanue a31€JI0B U TEM 11078 OBbIC
Ne ni/m P Kontpoasnbie | IIpakTnuyeckue (upp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsbl
bubnunorexa LIOK
3
BekTopbl 1 KOOpAUHATEI B IPOCTPAHCTBE 18 1 https:/m.eds00.ru/1c209e37
[ToBTOpenue, 06061IEeHNE, 16 1 5t bubmuorexa [IOK
CHUCTEeMAaTH3AIHsI 3HAHUHA ’ https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 9,5
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HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabnbie | IlpakTnyeckue p
n/n Bcero u3yuyeHusi | oOpa3oBaTeIbHbIE
padoTsI padoTsbI
pecypcbl
OCHOBHBIE TIOHSITHUS] CTEPEOMETPUU:
TOYKA, IpsiMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna BuG 1OK
HOJIHOTEKa
H300pakeHUs Ha PUCYHKAX: 1 0 0 05.09.2025
P pHeyH . https://m.edsoo.ru/aecc77cd
MU300paKeHUsI TIOCKOCTEH,
HapajuIeIbHBIX IPAMBIX (OTPE3KOB),
CepeNHbI OTPE3Ka
[Tonsatus: nepecexaronmecs BuG 1OK
HOIHOTEKA
IIJIOCKOCTH, TIEpeCeKaroNIuecs mpsaMast 1 0 0 05.09.2025
p m p https://m.eds00.ru/2d8a9c99
1 IJIOCKOCTh
[lonsTus: nepecekaromuecs BuG 1OK
HOJIHOTEKA
IJIOCKOCTH, ITIEPECEKAOMIHECS TTpAMasd 1 0 0,25 12.09.2025
p m P https://m.edsoo.ru/db685e73
7 IIOCKOCTD
3HAKOMCTBO C MHOT'OI'PaHHUKaMH,
n300paXkeHue MHOTOTPAHHUKOB Ha b K
P P 1 0 0 12.00.20p5 | Promorexa 1O
PUCYHKAX, HA TPOCKIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HauanpHbie cBeieHus o kyoe u
OUpaMUIe, UX pa3BEPTKA U MOJEIN 1 0 0 19.09.2025 Bubmorexa OK
P » 11X PasBep ' R https://m.edsoo.ru/b30dff38
CedeHnst MHOTOI'PaHHUKOB
HavanpHble cBeeHHs 0 KyOe 1 1 0 0,25 19.09.2025 | bubmmoreka [IOK
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nupaMujie, X pa3BEPTKU U MOJIEIH.
CedeHnsi MHOTOTPaHHUKOB

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

[TousTue 00 aKCMOMATUYECKOM

bu6muoreka [IOK
7 IMOCTPOCHUHU CTEPEOMETPUU . AKCHOMBI 0 0 26.09.2025
p p P https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPUH U CJICICTBUS U3 HUX
ITousTre 00 aKkCMOMAaTHYECKOM Bu6 1OK
nOJIMoTEKA
8 [IOCTPOEHUH CTEPEOMETPHUM: AKCUOMBI 0 0 26.09.2025
P p P https://m.edsoo.ru/239c8ch4
CTEPEOMETPHH U CJIEICTBUS U3 HUX
IMonsarue 00 akCHOMAaTUYECKOM BuG 10K
HOJINOTEKA
9 IIOCTPOECHHHU CTEPECOMETPUH . AKCUOMBI 0 0,5 03.10.2025
B p P https://m.edso0.ru/65c6b106
CTEPEOMETPHH U CJIEACTBUS U3 HUX
TToHsiTHE 00 aKCHOMATUYECKOM Eub 1OK
HOJIMoTeKa
10 IMOCTPOEHHUH CTEPECOMETPHUHN . AKCHOMBI 0 0,5 03.10.2025
p p P https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CJIEACTBUS U3 HUX
B3auMHOe pacnonoxeHue npsMbIX B
IPOCTPAHCTBE: IIEPECEKAIOIINECS

11 pocTh p Heet, 0 0 10.10.2025 | promorexa LIOK
IapajulelIbHbIE U CKPEIIMBAIOLIUECS https://m.edso0.ru/1a2520f6
npsiMble
[TapaniaenbHOCTh MPSAMBIX U
IJIOCKOCTEN B TPOCTPAHCTBE: Bu6 LOK

nOJIMOTEKA

12 mapajjieJabHbIE IIPSAMBIC B 0 0 10.10.2025

p p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; NAapaLIEIIbHOCTh TPEX
MPSMBIX
[TapaninenbHOCTh MPSAMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE:

13 poctpanc 0 0,5 17.10.2025  Pubmmorexa [JOK
IlapannenbHOCTh IPSAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH

14 VYTIIBI C COHAMpaBICHHBIMU 0 0 17.10.2025 | bubmuoteka [JOK
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https://m.edsoo.ru/9f4071b9

CTOPOHAMH
15 VYrois Mexay NpsIMBIMU B 0 0 94.10.2025 bu6nuorexa LIOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
v
16 rOJI MEXKIy NPSIMBIMU B 0 05 24.10.2025 bubnuoreka [IOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
[TapannensHOC OCKOCTEM:
17 PaUIEIBHOCTD TIOCKOCTEH 0 0 31.10.2025 bu6nuoreka [IOK
MapaJuieIbHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
bu6nuoreka [IOK
18 Caoii 5 0 0 31.10.2025
BOICTBA MapaiedbHbIX JIOCKOCTEN htts://m.edsoo.ru/e504d656
[IpocTeiiye npocTpaHCTBEHHbBIE Bu6 1OK
noIMoTeKa
19 : 0 0 07.11.2025
(urypel Ha ILIOCKOCTH: TCTPA AP, https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumney
but6mmoreka [IOK
20 IT 5 0 0 07.11.2025
OCTPOCHHE CeneH https://m.edso0.ru/1d434d0f
but6mmoreka [IOK
21 [TocTpoenue ceueHuit 0 0,5 14.11.2025
TPOCHHE Cereri https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota mo Teme
HH
29 pSIMBIE U TUIOCKOCTH B 1 0 14.11.2075 bu6mmorexa [IOK
npocTtpaHcTie. [lapamienbHOCTh https://m.edso00.ru/9a0a9e56
HPSIMBIX U TUIOCKOCTEH"
[leprieHIMKYASIPHOCTD NPSAMOUN U
23 HH(I;)CKOé[”[FH'}II'Ie I;'ICH UK ?151 HbIC 0 0 21.11.2025 bubmorera [IOK
- HEPHCHIMRYILP o https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Tpsimble mapanienbHbe U 0 0 21.11.2025 bu6nmnoreka [IOK
NEPHEHAUKYIIAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [IpsiMble napaieabHble U 0 0,5 58.11.2075 bubnuoreka [IOK
MEPHEHINKYISIPHBIE K TNTIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepreHIUKYyIIPHOCTH 0 0 28.11.2025 | bubOmmoreka [IOK
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HpﬂMOﬁ " IIJIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 HpI/ISHilK MEPIEHUKYISIPHOCTH 0 0,25 05.12.2025 bu6nuorexa LIOK
MPSIMOU M TNIOCKOCTH https://m.eds00.ru/79165d15
Teopema o npsMon
28 P PAMOT 0 0 05.12.2025 | Drommoreka LIOK
MEPIECHAUKYIISIPHOU INIOCKOCTH https://m.eds00.ru/635c5087
Teopema o oM
29 pemMa o TIpsM I/Iv 0 0.25 13.12.2025 bu6nuorexa LIOK
MEPIECHANKYIISIPHOMN MIOCKOCTH https://m.edsoo.ru/bd3745f8
Teopema o npssmMoun
30 P pAMOH 0 0,5 12.12.20p5 | bubmiorexa IIOK
MEPHEHINKYISIPHON MIIOCKOCTH https://m.edso0.ru/7d18834b
31 [lepnieHANKYIISIp ¥ HAKJIIOHHAS 0 0 19.12.2025 bu6nmoreka [IOK
https://m.edso0.ru/33c477d3
[TepnenauKkymnsip 1 HAKJIOHHBIE.
39 PaccrosHus B IpoCcTpaHCTBE: OTV 0 0 19.12.9095 bu6mmoreka [IOK
TOYKH 10 TNIOCKOCTH, OT MPSMOM 10 https://m.edsoo.ru/66fefadd
IUIOCKOCTH, MEXKAY IIIOCKOCTSAMH.
[lepnieHAMKYIISIp U HAKJIOHHBIE.
bubmuorexa [IOK
33 P 0 0,5 26.12.2025
ACCTOARHE MEXIY https://m.edsoo.ru/a5b7b8e3
CKPEILMBAIOIIUMUCS MPSIMBIMU
CamocTrosarenpHas paboTa 1o Teme Eub 10K
nonnoTeKa
34 Haxoxnenue paccro 0 0 26.12.2025
(FAXONJICIIE PACCTOTHILL B https://m.edsoo.ru/dbee22bc
MPOCTPAHCTBEY
35 Vsl ]i IIPOCTPAHCTBE: YIOJl MEXAY 0 0 30.12.2025 bu6nuoreka [IOK
MIPSIMOU U TNIOCKOCTBIO https://m.edso0.ru/6b61b2b4
BYI'PaHHBIN yTOJI, TUHEHHBIA YIroJl
36 Heyrp yroiL, 4 0 0 30.12.2025 | Dpromuorexa [IOK
JIBYTPaHHOI'O yIJla https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yrOjl 0 0,5 02.01.2026 bu6mmorexa [IOK

JIBYTPAaHHOT'O yria

https://m.edsoo.ru/c7c777ed
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[leprieHAMKYASIPHOCTD MIIOCKOCTEI:

but6mmoreka [IOK
38 [IPU3HAK HEPIEHIUKYISIPHOCTH 1B 0 0 02.01.2026
P vp AMIYIAD FBYyX https://m.edsoo.ru/ec3e2da3
IIOCKOCTEN
[lepreHINKYISIPHOCTD [IIOCKOCTEMN
39 o ESH&K neynegzu/n( JIIPHOCTH JIB 0 0 05.01.2026 bubmorexa LIOK
P up yIep yx R https://m.edsoo.ru/ed9e2a8e
ILUIOCKOCTEH
IlepneHINKYyIAPHOCTD IIIOCKOCTEH:
40 I II/:sﬂaK Heynefmmc JIAPHOCTHU OB 0 0,5 05.01.2026 Bubmaoreia LIOK
p vp yp R ’ R https://m.edsoo.ru/ba75dc57
IJIOCKOCTEN
i but6mmoreka [IOK
41 Teopema o0 TpEX MEPHIEHIUKYIISIPAX 0 0 23.01.2026
P P PHCHAMKYIAD https://m.edsoo.ru/e4972cdc
bubmuorexa [IOK
42 Teopema 0 TpEX MEPIEHIUKYIIAPAX 0 0,5 23.01.2026
p P PHCHAMKYIAD https://m.edsoo.ru/52188a7d
R bubmuorexa [IOK
43 Teopema 0 TpEX MEPHEHIUKYIIIPAX 0 0,5 30.01.2026
p P PHCHAMKYIAD https://m.edso0.ru/9f246736
KonTtponbHas pabota mo Temam
"IleprieHAUKYIIPHOCTD IPSIMBIX U
44 PHCHATEYIBD p 1 0 30.01.2026 Puomnorexa [JOK
m1ockocTen" u "YTibl MeXIy https://m.edsoo.ru/5h971ef3
MPSIMBIMU U TIOCKOCTAMM"
[ToHsiITHE MHOTOTPAaHHUKA, OCHOBHBIC
3JIEMEHTHI MHOTOTPAHHHUKA, KJIbIE
45 paHHMKA, BHITYKJIbI 0 0 06.02.2026 bu6nuorexa [IOK
Y HEBBITYKJIbIE MHOTOTPDAaHHUKH; https://m.edso0.ru/2d24e873
pa3BEépPTKa MHOTOTPAaHHHUKA
[Tpu3ma: N-yronpHas Ipu3Ma; rpaHu U
OCHOBAHHS IPU3MBL, IIpSIMast U
46 p p 0 0 06.02.2026 bubmuorexa [IOK
HaKJIOHHAsI IPU3MBI; OOKOBAs U https://m.edsoo.ru/b4ad63ad
MOJTHAS. TOBEPXHOCTH MPU3MBI
47 [Tapamnenenumnesn, TpsIMOYTOIbHBIH 0 0 13.02.2026 | bubmuoteka [JOK
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napaiCaCnmIca u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683

48

ITupamupaa: N-yrojapHas NApaMua,
IpaHu U OCHOBAaHUE ITUPAMHU/IBI;
OOKOBas 1 MOJTHASI TOBEPXHOCTh
IIMPAMM/Ibl; IPABUJIbHASL U yCEUEHHAs
UpaMuIa

13.02.2026

bu6muoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

HpaBI/IJH)HI)Ie MHOI'OIrpaHHUKU:
TMOHATHUEC ITPABUIIBHOT'O
MHOTOTPaHHHKA; TPAaBUIIbHAS IPU3Ma
¥l [IpaBHJIbHAS TUPAMUJIA; TPABHIIBHAS
TPEYroJibHas MUpaMuIa 1
NPaBUIBHBIA TETpa’Ip; KyO

20.02.2026

bu6mmoreka [IOK
https://m.edso0.ru/074c8865

50

Hpe,[[CTaBJIeHI/Ie O IMpaBUJIBHBIX
MHOTI'OI'paHHUKAX: OKTa’3Ap,
A0ACKa’Ap U UKOCasIp.

20.02.2026

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CumMeTpus B IPOCTPAHCTBE:!
CUMMCTpPUA OTHOCUTCIIbHO TOYKH,
IPSIMOM, TNIOCKOCTH. DJIEMEHTBI
CUMMETPHHU B MUpaMHJIAX,
napajjicjacnmicaax, mpaBUJIbHbBIX
MHOTI'OrpaHHUKax

27.02.2026

bubmuorexa [JOK
https://m.edsoo.ru/b9e777d9

52

Bbluucnenue 3nemMeHTOB
MHOTOTPaHHHUKOB: pEOpa, IMaroHanu,

YTJIBI

27.02.2026

but6mmoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
IIOJIHOM ITIOBEPXHOCTH IIPSIMOM
IIPU3MBI, TUIOIIA(b OCHOBAHHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTU

0,5

06.03.2026

but6mmoreka [IOK
https://m.edso0.ru/37d84157
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MPSAMOM MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABUILHOU MTUPAMH/IBI,

but6mmoreka [IOK

54 0 0,5 06.03.2026
TeopeMa O IJIoMaan OOKOBOU https://m.edso0.ru/5603e30b
MOBEPXHOCTH YCEYEHHON MUPAMUIBI
K
55 OHTpOJIbHAs paboTa Mo TeMe 1 0 13.03.2026 bubnuorexa LIOK
"MHororpaHHuku" https://m.edso0.ru/a95f5c04
N bubmuorexa [IOK
56 I 0 0 20.03.2026
onsTHe 00 00BEMe https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
57 06 0 0 20.03.2026
DEM ITHpaNMHIEE https://m.edso0.ru/235171b3
. bubnmoreka [IOK
0 0,5 27.03.2026
>8 OOBEM mipaMi It https://m.edsoo.ru/fa7dfefd
N bubmuorexa [IOK
59 0 0 0 27.03.2026
OOBEM MHpaMi el https://m.eds00.ru/79¢10312
. bubmuorexa [JOK
0 1 03.04.2026
60 OOBEM MHpaMHAL https://m.edsoo.ru/2faadc3f
n bubmuorexa [IOK
61 0 0 03.04.2026
OOnEm mpu3Mb https://m.edso0.ru/79853608
N but6mmoreka [IOK
62 06 0 0 24.04.2026
PEM TIPHIMBL https://m.edso0.ru/1e053890
. bubnmoreka [JOK
63 006 0 1 24.04.2026
DEM TIPHSMEL https://m.edso0.ru/482d3f51
64 KOHT?OHLHaﬂ pabota o Teme 1 0 7 04.2026 bubnuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, 0600IIEHNE Eub OK
65 cucreMarusanus 3HaHui. [loctpoenue 0 0 08.05.2026 nosmoteka I

CEYEHU B MHOTOI'PaHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpeHme, 0600IIEH e
cucTeMaTH3aIns 3HaHUI.

66 Beluncnenue pacCTOSHMN: MEXKIY ) 1 0 0 15.05.2026 bu6mmoreka [IOK
JIBYMsI TOUKaMH, OT TOYKHU 10 IPSAMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 IJIOCKOCTH, MEXKY
CKPEIIHBAIOIIUMUCS TTPSIMBIMHU
bubmuorexa [IOK
67 n 0 1 1 0 19.05.2026
TOToBas KORTposbras pabota https://m.edsoo.ru/b9146bc0
[ToBTopenue, 06001ICHNE
cHUCTeMaTU3allus 3HaHUH.
Brruucienue yriioB: Mexay
bu6mmoreka [IOK
68 1 0 0 20.05.2026
CerHII/IBaIOHIIfMI/ICH MPSIMBIMH, https://m.edso00.ru/56765e8b
MEXKy MPSIMOM U TIOCKOCTHIO,
JIBYTPAaHHBIX YTJIOB, YTJIOB MEXIY
MJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10
- 68 5 12,5

[NPOI'PAMME
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11 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
JlaTa nudpoBbie
Nenn/m | Tema ypoka Konrtpoabubie | IlpakTuueckue op
Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoTbI padoTbI
pecypchbl
Cdepa u map: neHTp, paamnyc,
1 IUaMeTp; INIOMAab HIOBEPXHOCTH 1 0 0 02.09 Bubmiorexa LIOK
P P ' https://m.eds00.ru/0341bc2b
cdepsl
Bsaumnoe pacnonoxenue cepsl u
but6mmoreka [IOK
2 IUIOCKOCTH; KacaTeJlbHas IIJIOCKOCTh 1 0 0 16.09
https://m.edsoo.ru/bed12a43
K cdepe; wiomaab cheps

3 N3ob6paxenue cdepsl, mmapa Ha 1 0 0 30.09 bu6nuoreka [IOK
mockocTu. CeyeHust mapa ' https://m.edso0.ru/bc15f7f2
Hununapuueckasi MOBEPXHOCTbD,

4 o0pa3ymolre IWINHIPUIECKON 1 0 0 14.10 bu6nuorexa LIOK
IMOBEPXHOCTH, OCh LIMJIMHAPUYECKOU ' https://m.eds00.ru/6054b8cl
MTOBEPXHOCTHU
Hununnp: ocHoBaHMs U OOKOBasI

5 MMOBEPXHOCTh, 00pa3yromas u ocCh; 1 0 05 28.10 bu6nmoreka [IOK
IJI0111a]1b OOKOBOM U MOJTHOM ’ ' https://m.edso0.ru/188f6216
MMOBEPXHOCTHU
N306paxenne nuianHapa HA
wiockoctu. Pa3sépTka nunuuapa.

6 Ceuenust muIIMHPA (TUIOCKOCTHIO 1 0 0 11.11 Brbmrorexa HOK

. P ’ ' https://m.edsoo.ru/016e25eb
MapaIeIbHON HTN
MEePIECHIUKYIISIPHON OCH IIUIUHAPA)
7 Konnueckast mOBEpXHOCTb, 1 0 0 25.11 bu6nnoreka [IOK

26



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

o0pasyromye KOHUYeCKOn
ITOBEPXHOCTH, OCh U BEPILINHA
KOHHYECKOU ITOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

KOHYCI OCHOBAaHHC U BCPIINHA,

bubmuorexa [IOK

8 O6pa3yf?maﬂ " ch; fotazy 0 0.5 09.12 https://m.edSO(I)l. ru/897dd3b2
OOKOBOW M MOJTHOU MTOBEPXHOCTH
Yceu€HHbBIN KOHYC: ve u

9 BBICOTA,; OCHOBaIZ]I:ﬂ (1)46g21?;z}}§£ ) 0 0,5 23.12 bubmmorexa HOK

’ ’ https://m.eds00.ru/1468bab3
MOBEPXHOCTh
N3o0pakeHue KoHyca Ha
IJTOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenust koHyca (TUIOCKOCTHIO, 0 0 57.01 bubmuorexa [JOK
napaJijieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTRIO, IPOXOSIICH Yepes
BEPIIMHY)

11 KomOunanus ten BpamieHus u 0 0 10.02 bu6nmoreka [IOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHuK, ONMCaHHbBINA OKOJIO

12 chepsr; chepa, BUcCaHHAS B 0 05 20.02 bu6nmoreka [IOK
MHOTI'OTPaHHUK HUJIU B TEJIO https://m.eds00.ru/0b136158
BpaIleHus

13 [Tonsitue 06 00bEMe. OCHOBHBIC 0 0 10.03 bubmuorexa [JOK
CBOICTBa 0OBEMOB T https://m.edsoo.ru/26a03fb7

N but6mmoreka [IOK
14 O6BEM UHIHHpa, KOHyCa 0 0> 24.03 https://m.eds00.ru/5513d87b
N bubmuorexa [IOK
15 O06BEM mapa u miomaas chepst 0 0,5 28.04 https://m.edsoo.ru/d189bde?
16 [TomoOHEBIC TENIa B IPOCTPAHCTBE. 0 0,5 12.05 bubmuorexa [JOK
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CoOoTHOIICHUS MEXTY TUIOIIAISIMU
TMOBEPXHOCTEH, 00bEMaMu
MMOTOOHBIX TEI

https://m.edso0.ru/810cfleb

17 KonrtpomnbHas paboTa o remam 1 1 0 26.05 bu6nuoreka [IOK
"Tena Bpamenus" u "O6bembl Te" ' https://m.edsoo.ru/4a33a8ab
OBUIEE KOJIMYECTBO YACOB I10 17 1 35

[NPOI'PAMME
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12 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
ara nudpoBbIie
Ne ni/m Tema ypoka Konrtpoabubie | IlpakTuueckue A op
Bceero U3yuyeHHusi | 0o0pa3oBaTeJIbHbIC
padoTbI padoTbI
pecypcebl
BekTop Ha M10CKOCTH U B bubnuorexa LIOK
1 1 0 0 1.09
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bu6nuorexa [IOK
2 CI0XeHHUe U BEIUUTaHUE BEKTOPOB 1 0 0,25 8.09
p https://m.edsoo.ru/23f4f089
but6mmoreka [IOK
3 CI10’keHH€e U BEIYUTAHHE BEKTOPOB 1 0 0 22.09
p https://m.eds00.ru/23f4f089
bubmuorexa [IOK
4 YMHOKEHIE BEKTOpa Ha YUCJIIO 1 0 0,25 29.09
MH HHAC BEKTOpa Ha HuCT https://m.edsoo.ru/dee379eb
bubmuorexa [IOK
5 VYMHOXKEHIE BEKTOpA Ha YUCJIIO 1 0 0 6.10
P https://m.edsoo.ru/dee379¢eb
Pasnosxenne BekTopa 1o Tpém
6 HEKOMIUIAHAPHBIM BEKTOPAM 1 0 0,25 13.10 Bubmorexa ITOK
p pam. ’ ' https://m.edsoo.ru/a28fd74e
[IpaBuio napasuienenumnena
Paznoxenue BekTopa 1o Tpém
7 HEKOMIUJIAHAPHBIM BEKTOpaM 1 0 0 20.10 Brbmrorexa HHOK
p paM. ' https://m.edsoo.ru/a28fd74e
[IpaBuino mapawienenumena
Pemenune 3amad, CBI3aHHBIX C
8 MIpHUMEHEHHEM IIPaBUI JEHUCTBUH C 1 0 0,5 27.10 Bubmorexa IIOK
p p g ’ ' https://m.edso0.ru/5a827900
BEKTOpaMHU
Pemenne 3amay, cBSI3aHHBIX C
9 OpUMEHEHHUEM IIPaBUJI JIEUCTBUH C 1 0 0 3.11 Bubmorexa OK
p p ' https://m.edso0.ru/5a827900
BEKTOpaMHU
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KoopanHatHO-BEKTOPHBIN METOT

but6mmoreka [IOK

10 IIPU PELIEHUU IT'€OMETPUIECKUX 0 0,5 10.11
pup P https://m.edsoo.ru/d3a1fe30
3az1a4y
KoopanHaTHO-BEKTOPHBIN METOT
11 1} I/Ip CIICHUN reOMeIT) NYECKUX 0 0 17.11 bubmorera [IOK
pup P ' https://m.edso0.ru/d3alfe30
3a1a4y
[IpssmoyronbHas cucrema
KOO a OCTPAHCTBE.

1 pIAUHAT B IPOCTPAHCTB ) 0 0,25 94.11 bubnuoreka [IOK
Koopaunats! BexTopa. IIpocreiimue https://m.edso0.ru/48db7058
3a/1la4¥l B KOOpJIMHATaX
[IpssmoyronbHas cucrema

13 KOOpPAMHAT B IPOCTPAHCTBE. 0 0 112 bu6nuoreka [IOK
Koopaunats! BexTopa. IIpocreiimue ' https://m.edso0.ru/48db7058
3a/1a4¥l B KOOpJIWHATAX

14 VYroa Mexay BeKTOpaMH. 0 05 8.12 bu6nmnoreka [IOK
CxaJsipHOE ITPOM3BEICHHIE BEKTOPOB ’ ' https://m.edsoo.ru/725effc4

15 Yron Mexay BEKTOpaMH. 0 0 1512 bubmuorexa [JOK
CkassipHO€E TPOU3BENECHNUE BEKTOPOB ' https://m.edsoo.ru/725effc4
Beruucnenue yrios me

16 YIJI0B MEXIY 0 05 9912 bu6nmoreka [IOK
MIPSAMBIMU U TUIOCKOCTSMH https://m.edsoo.ru/8efbe78e

17 Brrunciienue yriioB Mexny 0 0 29.12 bubnuorexa [JOK
MPSIMBIMU U THTOCKOCTSIMUA ' https://m.edsoo.ru/8efbe78e
Kontpoinbhas paboTa o teme Eub 1OK

nonroTeKa

18 "BexTopsl U KOOpIUHATHI B 1 0 26.01

P " pA https://m.edso0.ru/77¢22fc5
IIPOCTPAHCTBE
[ToBTOpeHue, 06001IEeHNE U Eu6 1OK
19 cucteMaTtusanusg 3Hagnii. OCHOBHEIE 0 0 2.02 HDJIHOTeKa

¢burypsl, pakTel, TEOpEMBbI Kypca
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IUTAHUMETPHUH.

[ToBTOpeHme, 0000MICHNE U
CUCTCMaTHU3al A 3HaHI/II71. OCHOBHBIG

bu6muoreka [IOK
20 WUTYphI, (haKTHI, TCOPEMBI Kypca. 0 0,5 9.02
urypeL, § P P https://m.edso00.ru/1780ba5d
Pemrenue 3a7a4 Ha HaXOK/ACHUE
JUTUHBI
[ToBTOpeHue, 0600IICHNE U
cuctemaTu3aius 3Hanuii. OCHOBHEIC Eub 1OK
HOIHMOTEKA
21 WUT'YphI, (haKTHI, TCOPEMBI Kypca 0 0 16.02
urypeL, & P P https://m.edso00.ru/1780ba5d
IUTaHUMETpHUH. Pemenue 3a1ay Ha
HaXO0KJICHUE JTUHBI
[ToBTOpeHue, 0600IIeHNE U
cuctemMaTu3anus 3HaHui. OCHOBHEIC Eu6 1OK
nOIMOTEKA
22 HUTYPHI, GAKTHI, TEOPEMEI Kypca 0 0,5 23.02
uryper, ¢ p yp https://m.eds00.ru/078cd184
IUTaHUMETpHUH. Pemenue 3a1ay Ha
HAXO0XJICHHUE yIJIOB
[ToBTOpeHue, 06001IeHNE U
CHUCTEMAaTH3alis 3HAHWH. 3agaun
23 IUTAaHUMETPUH U METOIBI X 0 0 2.03 Bubmzorexa HOK
P ) https://m.edsoo.ru/8efbe78e
peuienus. Penienue 3aiad Ha
HAXO0XJICHHUE yTJIOB
[ToBTOpeHue, 06001IeHNE U
cUcTeMaTH3alus 3HaHui. 3agaqyu
24 IUTAaHUMETPUH U METOIBI X 0 0,5 9.03 Bubmrorexa HOK
P ’ ) https://m.edsoo.ru/7491efe0
peurenus. Penienue 3amad Ha
HaXO0XJICHHE IUIOMIAIN
[ToBTOpEHHKE, 000OIICHNE U Bbu6mmoreka [JOK
25 P B 0 0 16.03 1

cUCTeMaTH3alys 3HaHul. 3agaun

https://m.edsoo.ru/7491efe0
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IUTAHUMETPUHU M METOJIBI HX
23.04pemenus. Penrenne 3anaq Ha
HaXOKIEHHE IIOIIALN

[ToBTOpenue, 060061IeHNE 1
cucTeMaTu3anys 3HaHuH. 3agaun

bubmuorexa [IOK

26 IJIAHUMETPUU U METOJIBI UX 0 0 23.03 https://m.edsoo.ru/4dffda97
penIeHus
[ToBTOpeHue, 0600ImeHNE U

27 cucTeMaTu3alus 3HaHui. 3agaun 0 0 6.04 bubnuotexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
penieHus
[ToBTOpeHue, 0600ImIeHNE U
cucreMartu3aius 3HaHui. OCHOBHBIC BuGmorexa LIOK

28 burypsl, pakThl, TEOPEMBI Kypca 0 0,5 13.04 httos://m.edsoo.ru/74b2adol
crepeoMmeTpuu. Pemenue 3anay Ha
HaxO0KJICHHE 00beMa M IUIOIIAIH
[ToBTOpeHue, 06001IeHNE U
cHUCTeMaTH3alys 3HaHUi. 3a1aun

29 MJIAHUMETPUU U METOJTBI X 0 0 20.04 Bubmzorexa HHOK

https://m.edsoo.ru/74b2ad91

peuienus. Penienue 3aiad Ha
HaxO0JKJICHUE 00beMa M ILIOIIAIH
[ToBTOpeHue, 06001IeHNE U

30 cucTeMaTH3aIys 3HaHUH. 3agaun 0 0 704 bubmuorexa [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/74b2ad91
penieHus
[ToBTOpeHue, 06001mIeHNE U

31 cucteMaTu3auus 3HaHui. [TonsTue 0 0,5 4.04 bubmorexa [OK

BEKTOpa, €ro CBOICTBa, (POpPMyIIbI

https://m.edsoo.ru/f465d10e
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METOga KOOpAHUHAT.

bubmuorexa [JOK
32 0 11.04
Hrorosast koHTpObHas paboTa L 1 https://m.edsoo.ru/ec24dfc2
33 IToBTOpeHue, 0606H16HI:IG " 1 0 0 18.04 bubmmorexa [IOK
cucTeMaTHU3alus 3HaHUH https://m.edsoo.ru/f465d10e
34 [ToBTOpEHweE, 0606H1€H1116 u 1 0 0 25 04 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo0.ru/f465d10e
BIEE KOJIMUECTBO YHACOB I1
OBbII] O CTBO HACO O 34 5 55

[TPOTPAMME
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INPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMI OBPA30BATEJILHON ITPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yIbTAThl 0CBOCHHUS OCHOBHOI
NpoBepsIeMOro .
o0pa3oBaTe/IbHOM MPOrpPaMMbl CpPeIHero 001ero o0pa3oBaHus
pe3yJbTarTa
7 I'eometpus
7.1 OnepupoBaTh NOHATHAMM: TOUYKA, NIPsIMasi, INIOCKOCTh
25 [TpuMeHATh aKCHOMBI CTEPEOMETPUM U CIEJACTBHS U3 HUX IIPU PELICHUU
' reOMETPUYECKUX 3a1a4
23 OnepupoBaTh MOHATHSAMH: MApPALIEIbHOCTE M MEPHEHAUKYISIPHOCTH
' MIPSIMBIX U IJIOCKOCTEN
24 KnaccudummpoBats B3anMHOE pacroiOXeHUE MPSIMBIX M TUIOCKOCTEH B
' IIPOCTPAHCTBE
OneprpoBaTh MOHATUAMU: ABYIPAHHBIN Yrojl, TpaHU ABYI'PAHHOIO YIJIa,
7.5 peOpo ABYrpaHHOIO yriia, JMHEHHBIN yroJl JBYrpaHHOIO yria, rpagycHast
Mepa ABYTPaHHOTO yria
26 OnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBINYKJIBIM M HEBBITYKIbIH
' MHOT'OI'PaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOTPaHHUK
24 PacriozHaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (MHpamMuja, NpusMa,
' MPSIMOYTOJIBHBIN TTapaieenumne;, Kyo)
KnaccuduuumpoBatb  MHOTOTpaHHHMKH, BBIOMpass  OCHOBaHUS  JUIs
- knaccuukanmu  (BBINYKIBIE W HEBBIIYKJIbIE  MHOTOTPaHHUKH,
' IIPAaBWJIbHbIE ~MHOI'OTPAHHUKH, TIIpSMbIE M  HAKJIOHHBIE  IIPU3MBIL,
napa’suiesIenurne bl)
-9 OnepupoBatb HOHATUSMMU: CeKyIas IJIOCKOCTB, cedeHue
' MHOTI'OI'PaHHUKOB
210 OOBACHATH NPUHLMIIBI  MOCTPOEHUS  CEYEHUH  MHOIOI'PAaHHHKOB,
' UCIIOJIb3YSl METO/I CJIEIOB
CrpouTh ce€4eHHs MHOTOIPAaHHUKOB METOJOM CJIEJOB, BBIIOJIHAThH
7.11 (BBIHOCHBIE) TUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTHIX 00BEMHBIX (Uryp:

BUJ CBEPXY, COOKY, CHH3Y
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7.12

PemraTte 3agaun Ha HaXOXKJICHHE TCOMECTPUYICCKUX BCIIMYUH I10 o6pa3uaM
UKW aJilTOpUTMaM, IPUMCHASA HU3BCCTHBIC AHAIUTHYCCKUC MCTOAbI IIPU
pEeIICHNKU CTAaHAAPTHBIX MAaTEMATHYCCKHUX 3aJad Ha BBIYHCIICHHUC
paCCTOSIHI/Iﬁ MCXKAY ABYMsS TOUKaMH, OT TOYKH 0 HpﬂMOﬁ, OT TOYKH J0

IIJIOCKOCTH, MEXKAY CKPCIIUMBAIOIIUMUCS ITPAMBIMHA

7.13

Pemate 3amaun Ha HAXOXKIACHUE TEOMETPHUECKUX BEJIMUMH MO 00Opas3iaM
WM aJroOpuTMaM, MPUMEHSSI W3BECTHBIC AHAJIMTHUYECKUE METOIbI MpU
pEeUIeHUN CTaHJAPTHBIX MATEeMaTHYECKUX 3aJlad Ha BBIUMCICHUE YTJIOB
MEXIY CKPEIIMBAIOIIUMUCS TPSIMBIMH, MEXAY MPSMON U IJIOCKOCTBIO,

MEXKy IIJIOCKOCTSIMHU, ABYTPAaHHBIX YIJIOB

7.14

Bbruncnsate 00BEMBI M IUIOMIAAX TMOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, nupamuaa) ¢ npuMeHeHneM GopMyi, BEIUUCIATH COOTHOIICHUS
MEXIY IUIOIAIIMH MOBEPXHOCTEH, o0béMamMu M0JTI0OHBIX

MHOI'OrpaHHUKOB

7.15

OnepupoBarh MOHATHAMH: CUMMETPHUS B IPOCTPAHCTBE, LIEHTP, OCh H

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IIOCKOCTh CUMMETPUH (PUTYpBI

7.16

W3Bnekarb, mpeoOpa3oBBIBATE M WHTEPIPETUPOBATH HHPOPMALHUIO O
NPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, NpPEACTABICHHYIO Ha

yepTekax U pUCyHKax

7.17

HpI/IMeHSITL TCOMETPUUCCKHUC (I)aKTBI AJI pelICHUd CTCPCOMETPUUCCKUX
3ala4, IMpCAnoJararomux HCECKOJIbKO MHIaroB peHICHUA, €CIINU YCIIOBUA

MIPUMEHEHHUS 3a/1aHbl B SBHOU (hopMme

7.18

[IpumeHaTs mnpocTeiiiue MporpaMMHbBIE CPEICTBA M JIIEKTPOHHO-

KOMMYHUKAIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPECOMCTPHUICCKUX 3a/1a4

7.19

[IpyBOANTE NMpPUMEpPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHW B IPUPOAE U

JKM3HU, PACIIO3HABATh MMPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

7.20

IIpuMeHATH MOTy4YEeHHbIE 3HAHUS HA IPAKTUKE: aHAIU3UPOBATh PEAJIbHBIE
CUTyallud W IPHUMEHATb M3YyYEHHBbIE IIOHATHS B IIPOLECCE IOMCKA
peleHns MaTEMaTHYECKH chopMyIUpOBaHHOMN npoOJIeMbl,
MOJIEJIUPOBATh peajbHbIE CUTYyallUM Ha SI3bIKE T€OMETPHUH, HCCIEA0BAThH
MIOCTPOCHHBIE MOJENIU C HUCIOJIb30BAHHEM I'€OMETPUYECKHUX MOHATHH U
TeopeM, ammapara ajnreopbl, penath NPaKTHYECKUE 3a]jau, CBA3aHHBIE C

HaXOXIACHUEM I'€COMETPUICCKUX BEJIUMYNH
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11-12 KJIACCBI

Koz IIpoBepsiemble MpeIMeTHbIE Pe3yIbTATHI OCBOECHHSI OCHOBHOM
MpOBEPSIEMOr0 .
o0pa3oBaTe/IbHOM NPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
6 I'eomerpus
OnepupoBaTh MOHATUSAMU: MIJIUHAPUICCKAST IIOBEPXHOCTH, 00Pa3yIONINe
6.1 MWIAHIPUYECKONH TIOBEPXHOCTH, MUIMHAP, KOHHYECKAs MOBEPXHOCTb,
' oOpasylomue KOHMYECKOW  TOBEPXHOCTH, KOHYC, cdepudeckas
MTOBEPXHOCTh
6.2 Pacnio3naBatk Tena BpaleHus (LWIMHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CITOCOOBI TIOJTYYCHHSI TEJT BpAIICHUS
6.4 Krnaccugunuposats B3auMHOE pacmoiioskeHue chepsbl U MII0CKOCTH
OnepupoBarTh TOHATHUSMHU: IMAPOBOH CETMEHT, OCHOBAaHWE CETMCHTA,
6.5 BBICOTa CETMEHTA, IIApOBOM CIJIOH, OCHOBaHME IIAPOBOTO CJIOS, BHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
6.6 Bbruncnsate 00bEMBI W IIIOMIAAM TOBEPXHOCTEH TENn BpallCHUs,
' T€OMETPUYECKHX Tell C MPUMEHEHUEM (OopMYT
OnepupoBaTh MOHATHSIMU: MHOTOTPAHHUK, BIMCaHHBIM B chepy u
6.7 OTMCaHHBIN 0K0JIO cephl, chepa, BMMUCaHHAS B MHOTOTPAHHUK WJIH TEJIO
BpaIleHUs
6.8 BBIUMCHIATE  COOTHOIICHWST MEXIY IUIOIIAISIMH TIOBEPXHOCTEH |
' 00bEéMamMu TOJJOOHBIX TEI
6.9 N300paxaTh n3ydaemble QUTYPHI OT PYKH B C TMPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BeIMonHATE (BBIHOCHBIC) IUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX
6.10 00BEMHBIX (UTyp: BUJA CBEpXy, COOKY, CHU3Y; CTPOUTH CEUYCHHUS Tell
BpaIIeHUS
W3BnekaTh, MHTEPIPETUPOBATh M TpeoOpa3oBBIBaTh HH(DOPMAIUIO O
6.11 MMPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, MpeACTaBICHHYIO Ha
YepTeKax U pUCYHKax
[TpuMeHSTh TeOMeTpHYeCKHAe (aKThI IS PEIICHHS CTEPEOMETPUUICCKUX
6.12 3a1a4, TPEIIONArarolMX HECKOJLKO IIATOB PELIEHUs, €CIH YCJIOBHS
MIPUMCHCHHS 3a/IaHbI B IBHOU (hopMe
6.13 OnepupoBaTh MOHATUEM: BEKTOP B MPOCTPAHCTBE
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6.14

BEINIONHATE AEMCTBUS CIOXKEHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U
YMHOKCHHS BCEKTOpPA Ha 4YHUCIIO, O6L$ICH$ITL, KakKMMH CBOMCTBaMH OHH

00J1a1a10T

6.15

[IpuMeHsTH paBUIIO NapasuleNenueia Ipy CI0KEHUH BEKTOPOB

6.16

OHCpI/IpOBaTL MNOHATHAMHA: ACKAPTOBBI KOOPAHWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BCKTOpA, paBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,
yroia MCXJAy  BCKTOpaMu, CKaJLIPHOC  MPOU3BCACHUC  BCKTOPOB,

KOJUIMHCAPHBIC U KOMIIJIAaHAPHBIC BEKTOPLI

6.17

Haxoauth CYMMY BCKTOPOB H NPOHU3BCACHHUC BCKTOPAa HA YHUCJIO, YIroJl
MCXKAY BCKTOpaMH, CKAJIPHOC IMPOU3BCACHHUEC, PACKIAAbIBATL BEKTOP 1O

ABYM HCKOJUIMHCAPHBIM BEKTOpPaAM

6.18

3amaBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemrate HpOCT@fII.HHC rCOMETPUYCCKUC 3aJauhd Ha [PUMCHCHUC

BCKTOPHO-KOOPAWHATHOI'O METOAAa

6.20

Pematn 3aJa4 Ha JOKa3aTCJIbCTBO MATCMATHYCCKHUX OTHOIIEHUH U
HaXO0XIACHUC I'COMCTPUYICCKUX BCIUMYHMH I10 06pa3uaM WU aJIrOpUTMam,
IIPpUMCHAA HN3BCCTHBIC METOABI npu pemicHUN CTaHJapPTHBIX

MaT€MaTUYCCKHUX 3aJa4

6.21

IIpumeHATs mnpocTedlIMe NPOrPAMMHBIE CpPEACTBA M JJIEKTPOHHO-

KOMMYHUKAIIMOHHBIC CUCTEMEI ITPHU PCHICHUN CTCPCOMCTPHUYCCKUX 3a1a4

6.22

[IpuBoaUTE NMpUMEPBHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U

JKM3HU, PACIIO3HABATH ITPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBEC

6.23

[lpuMmeHsATh TONyYeHHBIE 3HAHWSA Ha TPAKTHKE: aHAJIM3HpPOBATH
peapHBle CHUTYalliM ¥ TPHUMEHSATh W3YYECHHBIC TOHSATHS B TIpOLECCe
MOUCKA pEIICHUsI MaTeMaTU4eckKH C(HOpMYyITMPOBAHHOM TMPOOIEMBI,
MOJICIUPOBATh PEaJbHBIE CUTYallud Ha A3BIKE T'€OMETPUH, UCCIIET0BATh
MOCTPOCHHBIE MOJIETH C HUCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATUH U
TeopeM, armapaTa anreOpbl, pelaTh MPakTHYeCKue 3a/1a4k, CBI3aHHbIE C

HaXOXXIACHUCM I'€COMETPUICCKUX BCJININH
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HNPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

I'eomerpus

7.1

OcHOBHBIE TOHATHUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTb, MPOCTPAHCTBO.
[lonstTne 00  aKCMOMATHYECKOM  TIOCTPOSCHUH  CTEPEOMETPUU:  AKCHOMBI

CTCPCOMCTPHUU U CICACTBUA U3 HUX

7.2

B3auMHoe pacnonoxkeHue TNpsAMBIX B IPOCTPAHCTBE:  IEpECEKaroIIMecs,
napajuielibHble M CKpeuuBarouecss mnpsMble. [lapamienbHOCTh MNPSAMBIX U
IUIOCKOCTEHl B MPOCTPAHCTBE: MapajUlelibHble NpsSMble B  IPOCTPAHCTBE,
MapajIeIbHOCTh TPEX MPSIMBIX, MAPAIICIBHOCTh MPSAMOM M IJIOCKOCTU. YTJbl C
COHANPABJICHHBIMU CTOPOHAMH, YTOJI MEXKIYy TpPSIMBIMH B TPOCTPAHCTBE.
[TapanienbHOCTh MJIOCKOCTEN: MapajuleNbHble MIIOCKOCTH, CBOWCTBA MapaliesIbHbIX
wiockoctei. [IpocTeiiimme mpocTpaHCTBEHHBIE (UTYPHI Ha TUIOCKOCTH: TETPasap,

KyO, mapaJiienienurne;], IoCTPOSHNE CeUCHH

7.3

[lepneHAUKYISIPHOCTh NPSAMOM M IUIOCKOCTH: NEPHEHAMKYISPHBIE MpSMbBIE B
MIPOCTPAHCTBE, MPSMbIE TapAJIEIbHbIE U IEPIEHIUKYIISIPHBIE K MIIOCKOCTH, MPU3HAK
NEePHEHIUKYIIIPHOCTH IPSIMOM U INTIOCKOCTH, TEOPEMA O MPSIMON MEPIEHIUKYISIPHON
IUIOCKOCTH. YTJbl B TNPOCTPAHCTBE: YIrOJd MEXAYy TMpsSMOA U IJIOCKOCTHIO,
JIByTpaHHbIA yTOJ, JUHEWHBIA Yroa JAByrpaHHoro yria. IlepneHaukymnsp wu
HAKJIOHHBIE: PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE OT MpsIMOU 0
IJIOCKOCTH, MPOEKIHsS (PUTyphl HA IUIOCKOCTh. [lepneHIuKynspHOCTh MIOCKOCTEH:
NpU3HAK  MEpPHeHAMKYISIPHOCTH  JABYX  Iwiockoctedl. Teopema o  Tpéx

HEePIEeHIUKYIIIpax

7.4

[lonsiTHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBHl MHOIOIDAaHHHKA, BBIIYKJbIE U
HEBBIITYKJIbIE MHOTOTPAaHHHUKH, pa3BEPTKA MHOrorpaHHuka. Ilpmsma: Nn-yrosbHas
npu3Ma, TPaHU U OCHOBAHMA IMPHU3MBI, MpsiMas U HAKJIOHHAs MPHU3MBbI, OOKOBas U
IIOJIHAS ITOBEPXHOCTH Npu3Mel. [lapamienenunen, npsaMOyroabHbIA apajlIeIeunes
U ero ceorcrtsa. [lupamuna: N-yroiabHas nupaMuia, FpaHu U OCHOBAaHUE ITUPAMUIBI,
OOKOBasi M IMOJIHAsI MOBEPXHOCTh NMUPAMUABI, IPAaBUIbHAS U yCeUEHHAs MUPaMUA.
OnemeHTsl NpuU3Mbl M nHpamuabl. lIpaBuiabHBIE MHOIOTpaHHMKHU: IIOHSATHE
[IPaBUJIBHOTO MHOIOIPaHHUKA, I[pPaBWIIbHAs IpU3Ma M IpaBWIbHASA IUpaMuia,

MpaBUJIbHAS TPEYrojibHAS MUpaMUAa U MPaBHIbHBINA TeTpadap, Kyo. [lpeacraBnenue
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O MPaBUJIBHBIX MHOTOTPAHHHUKAX: OKTa3Ap, AOACKASAP W HKOCAdAPYruc CeueHus

IMPU3MBbI U ITUPaMU/JIbI

7.5

CummeTpusi B TPOCTPAHCTBE: CHMMETPUS OTHOCUTEIBHO TOYKH, TIPSIMOM,
IJIOCKOCTH. DJIEMEHTbl CHMMETPUHU B MUPaAMHUJIaX, NapauieIenuneax, NpaBUiIbHbIX

MHOTr'OrpaHHUKax

7.6

Beruuciienue 31€MEHTOB MHOTOTPaHHHMKOB: péOpa, auaroHanw, yrisl Ilmomans
OOKOBOH TMOBEPXHOCTH U TIOJHOM TIOBEPXHOCTH TPSMOW MPHU3MBI, IUIOLIAlb
OCHOBaHUH, TeopeMa 0 OOKOBOW NOBEPXHOCTH MpsiMON npu3Mmsl. [Inomans 60koBoi
MIOBEPXHOCTU M IIOBEPXHOCTH IIPABWIBHOM IHpaMHIbl, TEOpEMa O IJIOLAAN

yceuéHnoil nupamupl. [Tonstue 06 00béme. O0bEM MTUPAMUIBI, TPU3MBI

7.7

HOI[06HLIG TCJIa B IIPOCTPAHCTBCE. CooTHomeHHs MCXKAY IJIomaasaMu HOBerHOCTeﬁ,

00BEMaMHU ITOTOOHBIX TENT

11-12 KJIACCBI

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS
6 I'eomeTpus
[MummHIprYeckasi TOBEPXHOCTh, 00pa3yIOIIHe MUIHHIPUISCKONW TTOBEPXHOCTH, OCh
6.1 UATUHAPUYECKON MOBEpXHOCTH. LIMmuHIp: OoCHOBaHHWS W OOKOBasi MOBEPXHOCTB,
oOpa3yroias U 0Ch, TUIOMIA (b OOKOBOH U MOJIHOM ITOBEPXHOCTH
Konunueckast TOBEpXHOCTh, 00pa3yroIre KOHNIECKOW MOBEPXHOCTH, OCh U BEPIINHA
6.2 KOHUYECKOW ToBepXHOCTH. KOHyc: OCHOBaHHME W BepIIMHA, 00pa3yrolas U OcCh,
' IJI0maAb OOKOBOM M TOJIHOM MOBEPXHOCTH. YCEUEHHBIM KOHYC: 0Opa3yroliue u
BBICOTA, OCHOBAaHUS U OOKOBast IOBEPXHOCTH
Cdepa u map: ueHTp, paauyc, 1MaMeTp, IUIoHa b NOBEpXHOCTH cheprl. Banmuoe
6.3 pacnojyioxkeHue cdepbl U MIOCKOCTH, KacaTellbHas IJIOCKOCTh K cdepe, Iiouanb
chepnr
6.4 N300paxeHue Ten BpalieHus Ha MIOCKOCTH. Pa3BépTka MUIMHApPa U KOHYCa
6.5 KomOunanuu Tten BpamieHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OIMCAHHBIN
' okoJ10 cdepsl, cepa, BMcaHHAST B MHOTOTPAHHUK, HJIA TEJIO BpaIEHUS
[Tonsitue 06 00BEMe. OcHOBHBIC CBOWCTBA 00BEMOB Ten. Teopema 00 00BEME
6.6 MPSIMOYTOJIBHOTO Mapayrieyienumeaa M cieactsuss u3 He€. OOBEM TWIHHIpA,
koHnyca. O0bEM mapa u wionaas cheps
6.7 [lomo6ubie Tema B mpoctpancTBe. COOTHOIIEHUS  MEXAY  IUIOMIAASMU

MMOBEPXHOCTEH, 00bEMaMH TIOJJOOHBIX TEIT
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6.8

CeueHus HUIMHApA (HapaJ'IJ'IeJ'IBHO U TICPICHAUKYIIAPHO OCI/I), CCUCHHA KOHYCa

(HapaJ'IJ'IeJ'IBHOC OCHOBAHHIO U MTPOXOAAIIECC UCPE3 BepH_II/IHy), CCHUCHUS 1Iapa

6.9

BGKTOp Ha TIINIOCKOCTH W B HPOCTPAHCTBC. CnoxeHrue W BBIYMTAHUE BCKTOPOB.
YMHOXKEHHE BCKTOpa HaA YHUCIIO. Paznoxenue BCKTOpA I10 TpCM HCKOMIIJIaHAapHBIM
BCKTOpPaM. HpaBI/I.HO napaJuiejacruicaa. Pemenne 3aja4, CBs3aHHBIX C

IIPUMEHEHUEM IIPAaBUJI JCHCTBUM C BEKTOPaMU

6.10

[IpssmoyronbHass cucremMa KOOpPAMHAT B IMpocTpaHCTBE. KoopauHaThl BeEKTOpAa.
[Ipocreiiive 3agaun B KOOpAWMHATaX. YToyi Mexay Bekropamu. CkansipHoe
MPOU3BEJICHUE BEKTOPOB. BBIYMCIEHUE YIIIOB MEXIAY MNPSIMBIMU U IUIOCKOCTSIMH.

KoopanHaTHO-BEKTOPHBIN METOJ ITPU PELICHUH FEOMETPUUYECKUX 3a4a4
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MPOBEPSIEMBIE HA EI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOTPAMMBI CPEJHETO OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeGOBaHMS K NMPeIMETHBIM Pe3yJibTATaM OCBOEHMSI
OCHOBHOW 00pa30BaTeJIbHON MPOrpaMMbl CpeIHEro o01ero
o0pa3oBaHus

Brnanenne meronamu J0Ka3aTeNbCTB, AJTOPUTMaMH pELICHUS 3ajad;
yMeHHe (opMynHpOBaTh M ONEPUPOBATH MOHATHAMH: OIpEIeIICHHE,
aKCHOMa, TEeOopeMa, CIIEICTBHE, CBOICTBO, NPHU3HAK, JOKa3aTEIbCTBO,
PaBHOCWIBHBIE (OPMYIHPOBKH; MPUMEHATH UX; YMEHUE (POPMYITHPOBATH
0o0paTHOE W TIPOTHBOIIOJIOKHOE YTBEPI)KICHUE, NMPHBOAUTH NPHUMEPHI H
KOHTpPIIPUMEPHI, HCIIOJIB30BATh METOJl MaTeMaTHYeCKOH WHIYKIHH;
MPOBOJUTH JIOKAa3aTEIbHBIE PACCYXIEHHUS TpH pEIIeHUuH 3ajad,
OLICHUBATh  JIOTHYECKYI0  TPABWIBHOCTH  PACCYXIEHHUH;, yMEHHe
OTNIEpPUPOBATH MOHATHUSAMH: MHOXECTBO, TOAMHO)KECTBO, OTICpAIlH Ha
MHOXXECTBaMH; yMEHHE HCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
ammapar Ui OIMCaHUs PeabHbIX MPOLECCOB U SBJICHUN U MPU PEIICHUH
3aJa4, B TOM 4YHCIE M3 JpYruxX YUeOHBIX NPEIMETOB; YMEHHE
OIepHUPOBATh MOHATHAMHM: rpad, CBA3HBINA rpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh U ONUCHIBaTh TIpadbl pPa3IUUYHBIMU

CHOCO6aMI/I; HUCIIOJIB30BATh Fpa(bBI IIpyu pCUHICHUH 3a1a4

YMeHue onepupoBaTh MOHATHSAMH: HaTypalbHOE YHCIIO, IIeJI0€ YHCIIO,
CTENeHb C IIeJIbIM [M0Ka3aTejaeM, KOPeHb HaTypaJbHOW CTENeHH, CTENEHb
C paluoHaJbHBIM  IIOKa3aTeleM, CTeNeHb C  JIEWCTBUTEIbHBIM
MokasaresjaeMm, JorapupM UHCIa, CHHYC, KOCHHYC M  TaHIEHC
MIPOM3BOJBHOTO YMCJA, OCTAaTOK [0 MOAYNIO, palOHAIbHOE YHUCIIO,
UppAlMOHAIBHOE  YWCJIO,  MHOXECTBa  HATypajbHBIX,  ILIEJIBIX,
palMOHAIbHBIX, JEUCTBUTENBHBIX UWCEN; YMEHHUE HCIIOJIb30BATh
MPU3HAKUA JIETUMOCTH, HAUMEHBIIHA OOIIMA JEeTUTEeNIb ¥ HauMEHbIIee
ob1iee KpaTHOe, adropuT™ EBKiIMIa MpH pelieHny 3a1a4; 3HaKOMCTBO C
pa3IUYHBIMU  TMO3UIIMOHHBIMA ~ CHUCTEMaMM  CUYHUCJICHHUS; YMEHHE
BBHITMIOJHATH BBIYMCIICHUE 3HAYEHUN W MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsIMH M JorapupmamMu, mpeodpazoBaHusl IPOOHO-pAIOHATBHBIX

BBIpa)KeHHﬁ; YMCHHC OIICPUPOBATL IMOHATUAMHU: IIOCIICOAOBATCIIBHOCTD,
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apupmeTHIecKas nporpeccus, reoMeTpuIecKast nporpeccus,
OecKOHEYHO YyObIBaloIlas TIeoMEeTpuYecKas IpPOrpeccus; yMEHue
3aJaBaTh [10CJIEA0BATEILHOCTH, B TOM YUCIIE C IOMOILBIO PEKYPPEHTHBIX
dbopMyIn; yMeHHE ONEepUpOBaTh MOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COIPSIKEHHBIE KOMIUIEKCHBIE YUCIIA, MOYJIb U ApIYMEHT KOMIIJIEKCHOTO
gyucna, ¢GopMa 3amuch  KOMIUIEKCHBIX uucen (FeoMeTphuecKas,
TPUTOHOMETpHUYECKass U  aireOpauyeckasl); yMeTb  IPOU3BOAMTH
apu(MeTHYECKUEe IEHCTBUS C KOMIUICKCHBIMH YHCIAMH;, IPHBOANUTH
IIPUMEpPBl  HCIIOJIB30BAaHHUSA  KOMIUIEKCHBIX  YHWCEN;  ONEpHUpOBATH
NOHATHSIMM: MaTpuma 2x2 u  3X3, omnpeaenurenb MaTpHIIb,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OIIPCACIIUTECIIA

YMeHHe onepupoBaTh IMOHATUAMH: pallMOHAIbHBIC, UPpPALMOHAIbHBIC,
NoKa3aTeNbHble, CTENEeHHbIE, JOrapupMUUYECKHe, TPUTOHOMETPUUYECKHUE
YpaBHEHUS U HEPAaBEHCTBA, WX CHCTEMBI; YMEHUE OIEPUPOBATH
HNOHATUSAMM: TOXJECTBO, TOXIECTBEHHOE IpeoOpa3oBaHUE, ypaBHEHHE,
HEPABCHCTBO, CHCTEMa YPaBHEHUH M HEPABEHCTB, PaBHOCHJILHOCTH
YpPaBHEHUI, HEPABEHCTB W CHUCTEM; YMEHHE pellaTb YypaBHEHMS,
HEPAaBEHCTBA M CUCTEMBI C ITOMOIUBIO PA3IMYHBIX IMPUEMOB; DPEIIATH
YPAaBHEHUs, HEPAaBEHCTBA M CHCTEMBI C IIapaMETpPOM; INPUMEHSITh
YPAaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUI PEIICHUsS MAaTEeMaTH4YECKUX

3a/1a4 U 3a/1a4 U3 pa3IM4HbIX 00JacTe HayKu U peasIbHOM JKU3HU

YMeHue omepupoBaTh MOHATHAMU: (DYHKIHS, UYETHOCTH (YHKIHH,
NEPUOIMYHOCTD (DYHKIIMH, OTPaHMYEHHOCTb (DYHKIMH, MOHOTOHHOCTb
GyHKLIUY, 3KCTpeMyM (YHKIMHU, HaUOOJbIlIee U HaUMEHbIIee 3HAYCHUs
(GyHKLIMU Ha IPOMEXYTKE, HepepbIBHAs (DYHKIIMS, aCUMITOTHI Ipaduka
GbyHKLIUY, TepBast U BTOpas MPOU3BOJHAS (YHKLUHU, T€OMETPUUECKUNA U
¢u3nyeckuif CMbICT POM3BOJIHOW, MEpBOOOpa3Has, ONpenenEHHbIN
UHTErpaj; yMEHHE HAaXOJIUTh aCUMNTOTHI Ipaduka (QyHKUIUH; YMEHHE
BBIUMCIATh NPOU3BOAHBIE CYMMBI, IPOMU3BEACHHS, YACTHOTO H
KOMIO3UIIMN (YHKIUI, HAXOAUTh YpaBHEHHME KacaTelbHOM K rpaduxy
(GyHKIMU; yMEHHE HAXOIUTh IMPOW3BOAHBIC 3JEMEHTApHBIX (YHKIWH;
YMEHHE HCIOIb30BaTh MPOU3BOJHYIO IS HCCIIEAOBAaHUS (YHKIIUH,
HaXOJWUTh HAMOOJbIIME M HAUMEHBIINE 3HA4YEHUS (YHKLUUH; CTPOUTH
rpaduKd MHOTOWICHOB C HCIOJB30BAHUEM amrmapaTa MaTeMaTHYeCKOTo

aHaJIn3a, MPUMCHATHL IMPOU3BOAHYIO IJId HAXOXIACHUA HaAWJIYydIICTro
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peuieHus B MPUKIAJHBIX, B TOM YHCIE COLMAIbHO-’KOHOMUYECKUX U
bU3MYeCcKUX 3a7adax; HAXOAUTh IUIOMAAN W O0BEMBI (GUTY C ITOMOIIBIO
WHTErpaJia; MPUBOJAUTH MPUMEPHl MATEMATHUYECKOTO MOJCIUPOBAHUS C

MOMOMUIbI0 U PEepeHIInaTbHBIX YPaBHEHUM

YMenue onepupoBaTh MOHATUAMHU: rpaduk GyHKIUH, oOpaTHas
GyHKIMSA, KOMOO3ULMS (QYHKIUM, JuHelHHas (QyHKUus, KBaJpaTHYHas
byHKIWS, pamnroHaIbHas byHKIHA, CTETIeHHAsI byHKIMS,
TPUTOHOMETPUYECKHE  (QYHKIMH, OOpaTHble TPUTOHOMETPUYECKHUE
¢byHKIMHU, TOKa3aTelabHas | Jorapudmuyeckas (GYHKIUH; YMEHHUE
CTPOUTH TpPapUKH HM3YYCHHBIX (YHKUUH, BBIIOIHATH MpeoOpa3zoBaHUs
rpaduKoB (HyHKUUH, UCIIONB30BaTh IPAGUKH I U3YYSHHS POLIECCOB U
3aBHCUMOCTEH, NpU pelleHuH 3a7ad U3 APYruxX y4eOHBIX MPEIMETOB U
3aJa4 U3 peaslbHOM JKU3HU; BBIpaXKaTh (OPMYJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMHU; UCMOIb30BaTh CBOMCTBA W Tpapuku QyHKOMH 11
pelleHusl ypaBHEeHHUH, HEPaBEeHCTB U 3a/lad ¢ MapamMeTpamu; n300pakaTh
Ha KOOPJIMHATHOM IIOCKOCTM MHOYKECTBA pEIIEHUM ypaBHEHMI,

HCPaBCHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3a/ladydl Pa3HbIX TUIOB (B TOM YHUCIE Ha
MPOIEHTHI, JOJM U YaCTH, Ha JIBUKEHHUE, paboTy, CTOUMOCTb TOBAPOB H
YCIIyT, HaJIOTH, 33J1a4i U3 00JIacTH yNpaBJIEHUS JTUYHBIMU U CEMEHHBIMU
¢uHaHCAMU); COCTaBJIATH BBIPAKECHUS, YpaBHEHHs, HEPABEHCTBA U HUX
CUCTEMBI 110 YCJIOBHMIO 3aJa4M, MCCIEAOBATh IIOJYYCHHOE pELICHUE U
OLIEHUBATh IPABJIONOAOOHOCTh pPE3ylIbTaTOB, YMEHHME MOJEIMPOBATH
peanpHbIe CUTyallUH HA A3bIKE MATEMAaTUKH; COCTABJIATH BBIPAXKCHMUS,
YPaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl [0 YCIOBHUIO 3aJayy,
HCCIIEA0BAaTh IIOCTPOEHHBIE MOZCIHM C HCIOJB30BAaHUEM armapara

anredpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3ynbTaT

YMeHnue onepupoBaTh MOHATHAMU: cpeiHee apupMeTHIecKoe, MelhaHa,
HauOoJsiplllee ¥  HAWMEHbIIEe 3HAYCHHs, pa3Max, JUCHEPCHs,
CTaH/JapTHOE OTKJIOHEHHME YMCIOBOIO HaOOpa; yMEHHE U3BJIEKAaTh,
HHTEPIPETHPOBATh WH(POPMAIIMIO, TMPEACTABICHHYIO B Ta0OIWIax, Ha
auarpammax, rpadukax, OTpaskarollyto CBOWCTBA PeabHBIX MPOIIECCOB U
SIBJIICHUH; TIPEACTABIATh, MHOOPMAIIMIO C TTIOMOIIBIO TAOJIUI U JTHATPAMM;
UCCIeA0BaTh CTATUCTUYECKUE JaHHBIE, B TOM YHUCJIE C MPUMEHEHUEM

Fpa(bI/I‘leCKI/IX MCTOO0B U 3JICKTPOHHBIX CpCaCTB; rpa(lmqecxn

43




HUCCJICA0BAaTb COBMCCTHBIC Ha6J'II-OI[eHI/I$[ ¢ IMoMombro Jauarpamm

pacceuBaHus U JUHEUHOUN perpeccuu

YMeHHe omnepupoBaTh NOHATHUSAMH: CIyYaWHBIA ONBIT M CIIy4aiHOE
coObITHE, BEPOSATHOCTH CIIyYalHOTO COOBITHS; YMEHHE BBIUUCIATH
BEPOSTHOCTh C HCIOJB30BaHUEM TIpaUUecKuXx METOJO0B; MPUMEHATH
(GOopMyIbl CIIO)KEHHUS M YMHOMKEHHUS BEpOSITHOCTEH, (opMyiy IMOIHON
BEpOSATHOCTH, (popmyny bepHymmm, komOuHATOpPHBIE (GaKTHl U (HOPMYIIBL;
OLIEHUBATh BEPOSTHOCTH pealbHBIX COOBITHI; YMEHHE OIEepPHPOBATH
MOHATHSIMM: Cly4ailHass BEJIWYMHA, PpacIpeAeiieHUE BEPOSITHOCTEM,
MaTEMaTUYECKOe OKUIAHUE, TUCHEPCHS U CTAaHAAPTHOE OTKJIOHEHUE
ClyyailHOH BeNMYMHBI, (YHKLIHUU pPACIPENENIeHUs U  IUIOTHOCTH
PaBHOMEPHOI0, IIOKAa3aTEJIbHOTO W HOPMAJbHOTO pAaCIpeleIcHU;
YMEHHME MCIOJIb30BaTh CBOWCTBA M3YYEHHBIX pPaCHpPElCIICHUN Ui
peleHust 3a1a4; 3HAKOMCTBO C MOHATUSAMM: 3aKOH OOJIBIIMX YHCET,
METO/bl BBIOOPOYHBIX HCCIIEJJOBAHUI; yMEHUE HPUBOAMUTH IMPUMEPHI
IPOSIBJICHUS 3aKOHA OOJIBLIMX YKMCEI B IPUPOAHBIX M OOIIECTBEHHBIX
SIBIICHUSIX; YMEHHE ONEepUPOBATh MOHATUSAMU: COYETAHHE, IEPECTAaHOBKA,
YUCJIO COYETAaHMM, YMCIIO TEepecTaHoBOK; OuHOM HproTOHA; ymeHue
MPUMEHSITh KOMOMHATOPHBIE (DAKTHl U PACCYKACHUS ISl PELLICHUS 3a7aY;
OLIEHUBATH BEPOATHOCTH peanbHbIX COOBITHI; COCTaBJIATh

BEPOSTHOCTHYIO MOJIEIIb U UHTEPIIPETUPOBATH MOJYYECHHBIN PE3YIIBTAT

YMeHue onepupoBaTh IMOHATUSAMHU: TOYKA, NpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyd, BEIWYMHA YIJA, IUIOCKUH yroil,
JNBYTPAHHBIN yroji, TPEXIPAHHBIA YroJ, CKPELIMBAIOIIUECS MpPSMBIE,
NapaJIeNIbBHOCTh U NEPHEHAUKYIAPHOCTD NPSAMBIX U IUIOCKOCTEH, yroi
MEXIy MNPSMBIMHU, YOl MEXAY HPsIMOMl M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKU JI0 IJIOCKOCTH, PACCTOSTHUE MEXKIY
MIPSAIMBIMH, PACCTOSIHUE MEKIY IUTIOCKOCTAMM; YMEHHUE UCIIOIb30BATh MPH
pelIeHnr 3aJlay U3y4eHHbIE (aKThl U TEOPEMBbI INIAHUMETPUU; YMEHUE
OLICHHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOUIETO MHpa; CTPOUTH
MaTeMaTHYECKHE MOJEIN C TIOMOIIBIO TI'E€OMETPUYECKHX TOHATUH H

BCJIMYHMH, pCIIaTh CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3aaa4n

10

YMeHue onepupoBaTh MOHATHIAMHM: IUIOMAAL (QUTYpHI, 00BEM (GUTYpHI,
MHOI'OTPaHHUK, MPaBUIIbHBIM MHOIOTPAHHHUK, CEYEHHE MHOIOIPAaHHHUKA,

Ky6, napajuiejaCnumnea, Ipu3sMa, NIrUupamMuza, Q)Hrypa U IHOBCPXHOCTH
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BpallleHHsl, [UINHIpP, KOHYyC, map, chepa, miomans chepsl, Mmiomaib
MOBEPXHOCTU MHMpaMMJIbl, MPU3MBI, KOHYycCa, LMIMHApa, 00BEM Kyoa,
IIPSIMOYTOJIBHOTO NTapaJljIeNieNuIea, NMUpaMUAbl, NPU3MBI, LWIMHIPA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHHUsI KOHYCa U IMIMHApPA,
[apaJUIeJIbHBIE OCHM WM OCHOBaHHUIO, CEUEHHE IIapa, IUIOCKOCTD,
Kacawoomasica cdepbl, HUIMHAPA, KOHYCa; yYMEHHE CTPOUTh CEYCHHE
MHOTOTpaHHHUKa, H300paxaTh MHOTOTPAHHUKH, (PUTYpPHl U MOBEPXHOCTH
BpAIlIEHUs, UX CEUCHUS], B TOM YHCJIE C IOMOILBIO 3JIEKTPOHHBIX CPEJICTB;
YMEHHE MPUMEHSTh CBOWCTBA T€OMETPHUECKUX (DUTYDP, CAMOCTOSATEIBHO
(bopMyIHpOBaTH ONpPEACICHUS U3y4aeMbIX (UTYpP, BBIBUTaTh THITIOTE3BI
O CBOMCTBax M NPU3HAKAX T'€OMETPHUECKUX (PUTyp, OOOCHOBHIBATH MIIU
olpoBepraTb MX; YMEHHE IMPOBOJIUTH Kiaccudukauuio ¢uryp mno
pa3IMYHBIM TPU3HAKaM, BBIIOJHATH HEOOXOIUMBIE IOINOJHHUTEIbHbIE

IMOCTPOCHUA

11

YMeHHue OnepupoBaTh TMOHATHSAMHU: JBH)KCHHE B IPOCTPAHCTBE,
napasuieNbHbIA TIEPEHOC, CUMMETPHs Ha TUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHHe M0a00Us, MOAO0OHBIE (UTYpHl; yMEHHE
pacro3HaBaTh paBHBIE W MOJOOHBIE (UTYPHI, B TOM YHCJE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; HCIIOIB30BaTh T'€OMETPUYECKHE OTHOIICHHUS
NpU PEUICHWH 33/1a4; HaXOAWTh TE€OMETPUYECKHE BEIMYUHBI (IJIMHA,
yToJI, TUIOmanab, OOBEM) MpH pEImIeHWW 3aJad U3 JPYruxX y4eOHBIX
NPEIMETOB M U3 PEaJbHOM JKU3HU; YMEHHE BBIUUCIISATH T€OMETPUYECKHE
BEJIMYMHBI (AJIMHA, Yroj, IUIOAab, OO0BEM, IUIOIIAJbL IOBEPXHOCTH),
UCHOJb3ysd M3y4EeHHBbIE (DOPMYNBI M METOABI, B TOM YHUCIE: IUIOUIAMb
MOBEPXHOCTU MHUPAMUIBI, IPU3MBI, KOHYCa, LWINHIPA, TUIOMAb ChEpHl;
00bEM Ky0a, MpSMOYTOJIBHOTO MapajieNenumnena, TUpaMuibl, MPU3MBL,
IITMHIpPA, KOHYCa, Ilapa; YMEHHE HaXOOUTh OTHOIIEHHE OOBEMOB

MoTI0OHBIX (hUTyp

12

VYMenue OIICPHUPOBATH MMOHATHUAMU: MIPAMOYTOJIbHAd CUCTEMa KOOPAHWHAT,
BCKTOpP, KOOpAWHATBI TOYKH, KOOPAHWHATBI BCKTOpPA, CyMMa BCKTOPOB,
NPOM3BEJICHUE BEKTOpa HAa 4YKCJIO, Pa3IoKEHUE BEKTopa 1o Oas3ucy,
CKQJIIPHOE TIPOM3BEACHUE, BEKTOPHOE TMPOU3BEACHHE, YTOJl MEXIY
BCKTOpaMH; YMCHHC HCII0JIb30BATH BeKTOpHBIﬁ )41 KOOpI[I/IHaTHBII;'I METO
JUI  pEIICHUs TEeOMETPUYECKMX 3a7ad W 3ajad JAPYruX yueOHbIX

MpeIMETOB
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13

YMmenue BbIOMpaTh TOAXOMAIIMA METOA JJIS peUIeHHs 3aJauu;
MOHMMAaHWE 3HAYMMOCTH MATEMaTUKH B HW3YYCHUU TMPUPOJHBIX H
OOLIECTBEHHBIX MPOIIECCOB U  SIBJICHUN; YMEHHE paclo3HaBaTh
IMPOABJICHUC 3aKOHOB MAaTEMATUKHW B HUCKYCCTBC, YMCHHC IIPUBOAUTH
NpUMEpPbl MATEMATUYECKHUX OTKPBITUH POCCUHUCKOM W  MHUPOBOH

MaTeMaTHYECKOU HayKn
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HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUA

Kon

1 Yucna u BBIYUCICHUS

11 Harypanbhble u nesnsie yncina. [IpusHaku 1e1uMoCTH LebIX Yuce

19 Panuonanenele  uyncna. OOBIKHOBEHHBIE U JAECATUYHBIE JpoOH, TIPOLIEHTHI,
' OeCKOHEYHBIC IEPUOTUIECKUE IPOOH

13 ApudmeTrueckuil KOpeHb HaTypalbHOW cTeneHu. JleficTBUs ¢ apupMeTHUEeCKUMU
' KOPHSIMH HAaTypaJIbHOM CTEIICHU

14 Crenens ¢ nensM nokazateseM. CTeneHs ¢ palluOHAJIbHBIM NoKa3aTeneM. CBolicTBa
' CTENEeHU

15 CuHyc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT'€HC YHUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecaTnunbie ¥ HaTYpaJIbHBIE JTOTapUPMBbI

JHevictButenbHble  4ucia. Apu(pMETHYECKHE ONepaluul C JeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOakEéHHbIe BEIYMCIICHUS, IPAaBUIa OKPYTJICHUS, TPUKHUIKA M OLIEHKA
pe3yibpTaTa BEIYACICHUN

1.8 [IpeoOpazoBanue BeIpaKeHUN

1.9 KommnekcHele yncna
2 VYpaBHEHUs U HEPABEHCTBA

2.1 Lensie u ApoOHO-paIMOHATBHBIC YPABHEHUS

2.2 HppaunoHanbHble ypaBHEHUS

2.3 Tpuronomerpuyeckrue ypaBHEHUS

2.4 [NokazaTenbHbIe U JTOTapUPMHUUECKUE YPaBHEHHS

2.5 Lesnbie u 1poOHO-paIOHANIbHBIC HEPABEHCTBA

2.6 HppanmonanpHble HEpaBEHCTBA

2.7 [Toka3arenbHble U JlorapuMudeckre HepaBeHCTBA

2.8 Tpuronomerpuyeckre HepaBeHCTBA

2.9 CucreMbl U COBOKYITHOCTH YPaBHEHUIN U HEPABEHCTB

2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMHu
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2.11

Martpuia cucTeMbl JMHEHHBIX ypaBHEHUH. OnpeaenuTenb MaTpHILIbI

3 OyHKIUU U Tpaduku
31 OyHkuMs, crnocodsl 3amanug ¢yHkuuu. ['paduk ¢yHxnuu. B3aumHo oOpaTHbIe
' ¢ysakuuu. YétHple u Heu€THbIe pyHKkuuu. [lepuoanueckue GpyHkumn
OOnactp ompeneneHus W MHOXKECTBO 3HaueHW G(yHxmun. Hymm ¢yHknum.
39 [IpomMexxyTku  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DyHKIIHUH.
' MakcumMymMbl U MHHUMYMBI (GyHKuuu. HaumOoinbliee M HauMeHbIIEE 3HAYECHUE
(GYHKLIMU Ha IPOMEKYTKE
33 CrenenHass (QyHKUMS C HaTypaJlbHbIM W IeNbIM Ioka3ateneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHs N-0i CTENEeHU
3.4 Tpuronomerpudeckue GyHKIIMN, UX CBOMCTBA U TpadUKH
3.5 [loxazarenbHas u norapugmuueckas pyHKINH, X CBOMCTBA U IrpadUKu
36 Touku paspbiBa. AcuMnToTel rpadukoB ¢yHkiui. CpoiicTBa  (QyHKIUH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 TlocnenoBaTeIbHOCTH, CHOCOOBI 3a/IaHUS OCIEN0BaTEIbHOCTEN
3.8 Apupmerrueckas 1 reoMeTpudeckas nporpeccuu. @opmyra CI0XXHBIX MPOLIEHTOB
4 Hauana maTemaTtuieckoro aHanausa
4.1 [TpousBoanas pynkuuu. [IponzBogHbIE AI€eMEHTAPHBIX PYHKUINN
[IpuMeHeHne NpPOU3BOAHONM K HCCIENOBAaHUIO (YHKIMA Ha MOHOTOHHOCTH U
4.2 sKCcTpeMmyMbl. Haxoknenne HanOOoNbIIero U HaUMEHBIIETO 3HAYCHUS (YHKIUU Ha
OTpe3Ke
4.3 [TepBoobpasnas. UuTerpan
5 MHoxecTBa 1 JIOrMKa
5.1 MHoecTBO, onepaluy HaJl MHOKecTBaMH. J[narpammsl Jiinepa — Benna
5.2 Jloruka
6 BeposTHOCTh U CTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 ['eomeTpus
7.1 ®durypsl Ha IIIOCKOCTH
7.2 [IpsiMbIe ¥ TITOCKOCTH B TPOCTPAHCTBE
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7.3
7.4

MHororpaHHuKu

Tenan IIOBEPXHOCTHU Bpalll€CHUA

7.5

KoopaunaTel 1 BEKTOpBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* MaremaTuka: anredpa ¥ Hadajla MaTeMaTUYE€CKOr0 aHaIn3a, FTeOMEeTpHsl.
I'eomerpus, 10-11 knaccel/ Atanacsa JI.C., byry3oB B.®., Kagomiies C.b. u

1p., AxunonepHoe odiiectBo «M3aatensctBo «lIpocBernienre»

METOANYECKHUE MATEPHUAJIBI JJISA YYUTEJIA
- 3uB b.I'. 'eomerpus: unakruaeckue matepuans s 11 knacca/ b.I'. 3us,
B.M. Meiinep. — M.: IIpocenienue, 2020
-3uB b. I'. 3agaun o reomerpun mns /—11 kmaccos/
-Illapsirun U.®., 'ony6es B.M. dakyabTaTUBHBIN KypC 10 MaTEMAaTHKE
(10knacc). — M.: IIpocsenienue, 2009.
-Illapsirun U.®., 'ony6es B.M. dakyabTaTUBHBIN Kypce 110 MaTeMaTUKE

(11kmacc). — M.: IIpocserienne, 2009.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

1. bubmoreka [IOK
2. http://interneturok.ru/

3. https://www.yaklass.ru/p
4. http://urokimatematiki.ru
5. http://intergu.ru/

6. http://karmanform.ucoz.ru
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http://karmanform.ucoz.ru/

7. http://polyakova.ucoz.ru/

http://www.openclass.ru/
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