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HHOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma ydeOHOro kypca «l'eoMerpusi» 0a30BOr0 ypOBHS i
oOyuarormuxcst 10 —11 xmaccoB paspabotana Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa CPeIHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, NPEABABIIEMBIX K
MaTeMaTUYeCKOMY OOpa30BaHUIO, U TPATUILUNA POCCUUCKOTO 0O0pa3oBaHUSI.
Peanuzamus nporpaMmbl 00ecrieUnBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSMU,
COCTaBJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHA W HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOILIEKYJIbTYPHOIO, JMUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YyYarOIIUXCs.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTe ydeOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro oOIIero
oOpa3oBaHMsi OO0YCIOBIIEHA NPAKTHYECKON 3HAYMMOCTBIO METANpeIMETHBIX H
OpEeIMETHBIX PE3yJbTaTOB OOYUYEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMUpOBaHUS (YHKIUOHATHLHOM MaTeMaTU4eCcKou
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBbIX AUCHMIUIUH. PazButre y oOydaroumxcs
MPABIIBHBIX TPEJICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUICHHH PEaJbHOTO0 M HACATBHOTO, XapaKTepe OTPaKCHUS
MAaTEMAaTUYECKOM HAyKOW SBJIEHUA M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAayK M POJIU MAaTEMAaTUYECKOr0 MOJIETUPOBAHMS B HAYUYHOM
MO3HAHUH U B TMIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYaluxcs, a TakKe KauyecTB MBIIUICHHUS, HEOOXOIMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIEeCTBE.

['eomeTtpust sBisieTcss OAHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHEIrO
oOmiero oOpa3oBaHHs, Tak Kak OO0ECrneYrMBaeT BO3MOXKHOCTb H3YYEHHUS Kak
JUCLMILINH €CTeCTBEHHO-HAYUYHOM HAMIPaBICHHOCTH, TaK U TYMaHUTApHOM.

Jlornueckoe MbllUIeHHE, (GOPMUPYEMOE MpPU HU3YYEHUU OOYYaroIIUMUCS
HNOHSITUIHBIX OCHOB T€OMETPUU U MTOCTPOCHUH HEMOYKH JIOTHUYECKUX YTBEPKICHUM
B XOJI€ pEIICHUS TEOMETPUYECKHX 3aJad, YMEHHE BBIIBHUTAaTh M OMPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MpPHU PEIICHUH 3a7ady €CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3UKH.

YMeHre OpUEeHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCeX O00NacTsIX AeSITeThbHOCTH ueioBeka. OpHeHTalus YejJoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COMHAIbHOTO ObITHsA, (opma
OTPaXXEHUS OKPYXAIOIIero MHpa, YCJIOBHUE YCIEIIHOTO IO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusi  JAeHCTBUTENbHOCTH.  OmnepupoBaHUEe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABl y4eOHOM M TPYJIOBOM J1€ATEIBbHOCTH,



ABJIIETCSI OJHUM W3 TPO(ECCHOHANBHO BAXKHBIX KAaueCTB, MOITOMY aKTyajbHa
3a7aya GOPMUPOBAHUS y OOYUAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIUJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

Llens ocBoenuss mporpammbl ydebHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yuyeHuss — oOueoOpa3oBaTreIbHOe M OOMIEKYJIBTYPHOE pa3BUTHE
oOyvaromuxcs  4epe3  oOecriedeHHEe  BO3MOXHOCTH  MPUOOpPETEHUs U
WCMOJIb30BAHUS CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHWMM W JCHUCTBUM,
cnenu@UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOJIOJKEHUs 00pa30BaHUs
N0 CIEUUAIBHOCTAM, HE CBA3aHHBIM C ITPUKJIAIHBIM UCIOJIb30BAHUEM I'€OMETPHUH.

[Iporpamma no reomeTpuu Ha 0a30BOM YpPOBHE IIpeHA3HA4YeHa s
OOyJaromuMXcs CpeHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 00Iero oopa3zoBanus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YpOBHE JOJKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUS, CBA3aHHBIC
co crnenuduKod TEOMETPUHM U HEOOXOIUMBIE Uil KU3HHM B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTb HM3YYHTh I€OMETPHIO Oosee
rIIyOOKO, €Clii B JaJdbHEHIIEM BO3HMKHET HEOOXOIMMOCTh B T€OMETPHUYECKUX
3HAHMSIX B MPOPECCUOHAIBHON JESTENBHOCTH.

JlocTKeHUE 1eId  OCBOCHMS TIPOrpaMMbl OOECIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJayaMud  OCBOCHHS  Kypca
«I"eomeTpum» Ha 6a30BOM ypoBHE B 10—11 Kkiaccax sSBisIrOTCS:

e (QopMupoBaHue MNpPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHue TpEACTABICHUS O MHOTOTPAHHUKAX W TEJIaX BpaIICHUS
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJENAX, HO3BOJSIOMINX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (¢opMuUpOBaHHME YyMEHHUSI paclo3HaBaTh Ha YEPTEkKaX, MOACISIX U B
peaIbHOM MHUpPE MHOTOTPAHHUKHU U TeJla BPaIlCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHHS Ha M300pa)KEHUSIX
MPOCTPAHCTBEHHBIX PUTYD;

e (opMUpPOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHSTHUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAIllEHUS] U UX OCHOBHBIMU CBOWMCTBaMU;

e OBJIAJICHUE  AJITOPUTMAMU  PEIICHUS  OCHOBHBIX  THUIIOB  3a/ady;
dbopMHpoBaHHEe yMEHHUSI MPOBOJUTH  HECJIOXKHBIE  JIOKa3aTeJIbHbIC
paccy X JeHusT B XOJI€ PEIICHUS CTEPEOMETPUYECKUX 3aJad U 3ajJad C
MPAKTUYECKUM COJIEPKAHUEM;

e Ppa3BUTHE MHTEIJIEKTYaJIbHbBIX u TBOPYECKHUX CIOCOOHOCTEM
oOydJarommxcs, [O3HaBaTEIbHOM  aKTUBHOCTH, HCCJIEA0BATEIbCKUX
YMEHUM, KpUTUIYHOCTH MBIIIICHHUS;



e (opmupoBanue byHKIIMOHATBHON IPAaMOTHOCTH, pEJEBaHTHOM
FEOMETPUU: YMEHHME pPACHNO3HABaTh IMPOSBICHUS T'E€OMETPUYECKHUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTyallWsIX M TIPU WM3YUYEHUW NPYTUX yYEOHBIX TPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH W 3aKOHOMEpHOCTEW, (OpMyIMpOBaTh WX Ha S3bIKE
TEOMETPUM U CO3aBaTh TEOMETPUUECKHE MOJIEIIN, IPUMEHSATh OCBOEHHBII
F€OMETPUYECKUI anmapar g PEUICHHUS MPAKTUKO-OPUEHTHUPOBAHHBIX
3a7a4, UHTEPIIPETUPOBATh U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHIL.

OTnuunTeTbHONM OCOOCHHOCTHIO MPOTPaMMBbI SBIISIETCSI BKJIIOYEHUE B KYypC
CTEPEOMETPUM B HAYaJle €ro M3Yy4YeHHs 3a7ad, pPEIIAEMbIX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHHUS, U ONPEACIEHHBIM 00pa30M OpraHM30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJICHHS, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K
JalbHEUIIEMY U3YUYCHHIO ITPEAMETA.

[Ipennoutenue oTaéTcst HATISAIHO-KOHCTPYKTUBHOMY METOJIy OOy4eHUsI, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEAMETHO-
MIPAKTUYECKON [JEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX NPEACTABICHUN Y
ydalluXcsi B Kypce CTEPEOMETPUM MPOBOAUTCSA 3a CUYET pEIICHUS 3aaad Ha
CO3JaHME€  NOPOCTPAHCTBEHHbIX O0pa3oB W  33Jad Ha  ONEPUPOBAHHE
NPOCTPaHCTBEHHbIMH oOOpa3amu. Co3nanue oOpa3a HPOBOAUTCA C OMOPOH Ha
HarJIAIHOCTh, a OINEpPUpPOBaHME O0Opa3oM — B YCIOBHUSAX OTBJICYCHHS OT
HaIJISIAHOCTH, MBICJIEHHOTO U3MEHEHUS €T0 UCXOTHOTO COJEPKAHUS.

OcHoBHBIE cozaepikarenbHble TMHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukmn», «IIpsiMble 1 TIIIOCKOCTH B MPOCTPAHCTBEY, «Tela BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensierca HE TOJbKO IO COAEPXKATENbHBIM JIMHUSM, HO W IO TOoJaM
o0y4eHHUs Ha YPOBHE CpEIHEro 00IIero 00Opa3oBaHusl.

Conepxxanne o00pa3oBaHHs, COOTBETCTBYIOILIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsI pabouell MmporpaMMbl, pacupenein€éHHbIM [0 ToJaM OOydeHwus,
CTPYKTYPUPOBAHO TakKuM o0O0Opa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATHSIMU U HAaBBIKAMH OCYLIECTBIBUIOCH MOCIEA0BATEIBRHO U MTOCTYNATEIBHO, C
COOJTI0/IEHNEM TIPHUHIIAITA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIKCH B
OOIIyI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OO0YYaIOIIUXCS, PACIIUpPss |
yrayOnsis e€, o0pa3ysl IpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuu orBoautcs 2 yaca B Heneno B 10 kiacce u 1 yac B
Heento B 11 kacce, Bcero 3a Ba roja ooyuenus - 102 yueOHbIX yaca.



COILEPKXAHUE YYEBHOI'O KYPCA
11 KVIACC

Tena Bpamenust

[Hunmuaapuyeckas TMOBEPXHOCTD, obpazyrorue HWJIMHIPUYECKON
NOBEPXHOCTH, OCh UWJIMHAPUYECKOW NOBEPXHOCTH. LIWIMHApP: OCHOBaHUS H
OOKOBasi TMOBEPXHOCTh, OOpa3yolas M OCh; IUIOMIAJb OOKOBOW W TOJHOM
MMOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yronine KOHHYECKOW TMOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepXHOCTU. KOHyC: OCHOBaHUE U BeplllMHa, 00pa3yrolas
U OChb, IUIOMAAb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpa3syrolue U BbICOTa; OCHOBaHUS U OOKOBAsi MIOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, IUaMETp; IUIOMAIh MOBEPXHOCTH C(hEpHI.
B3auMHoe pacnionoxenue chepbl U INIOCKOCTH; KacaTelbHas MII0CKOCTh K cdepe;
1011 Ab ChEepHI.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEépTka LIMIMHApPA U KOHYCA.

KoMmOunanuu Tenm BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMHMCAHHBIA OKOJIO cdepbl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpaIlEHUS.

[Tousarue 00 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Ten. Teopema 00 00BEME
MPSAMOYTOJILHOTO Tapajuienenurnena u cieactBus u3 Heé. OOBEM IMWIMHIpA,
koHyca. O0BEM mapa u miomaab chepol.

[TonoOubie Tena B mpocTtpaHcTBE. COOTHONICHUS MEXIY IUIOMIaAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOTOOHBIX TEJL.

Ceuennss mwiMHApa (MapaJUleIbHO M MEPHEHIUKYISPHO OCH), CEYEHUs
KOHyca (TapajiuieIbHO€ OCHOBAaHHIO U TMPOXOsIIee Yepe3 BEpIIMHY), CEUeHUs
mapa.

BekTopbl 1 KOOPAMHATHI B MPOCTPAHCTBE

BekTop Ha mnockocTd U B pocTpaHcTBe. CI0KEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4MCIIO. Pa3ziioxkeHne BEKTOpa Mo TPEM HEKOMILUIAHAPHBIM
BekTopaM. IlpaBuio mapamnenenunena. Pemenue 3agay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema
KoopauHaT B mpoctpaHcTBe. Koopaumnatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHAaTaxX. YTOJd MeXIy BekTtopamu. CKajaspHOE MPOU3BEACHUE BEKTOPOB.
Brruncnenue yrioB MeXIy MPSMBIMU M TIJIOCKOCTAMH. KOOpaMHATHO-BEKTOPHBIN
METO/] IPU PEIICHUU T€OMETPUUECKUX 3a/1au.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pE3yJbTAaThl OCBOCHUSI MPOTrpaMMbl Y4eOHOIro IMpeaMera
«MaremaTrka» XapaKTepU3yrTCS:

I'paknanckoe BocnuTaHue:

c(hOpPMHPOBAHHOCTHIO IPAXKIAHCKON MO3UIMU 00YyYaIOLIErocs Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJIEHAa POCCHUHCKOrOo OOIIecTBa, MPEICTABIECHUEM O
MaTEeMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TMp.), YMEHHEM
B3aUMOJCHUCTBOBATh C COLMAJIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(YHKIUSIMA 1 HA3HAUYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKON TPaX)AAaHCKON HIACHTHUYHOCTH, YBAKCHHUS
K MIPOIIOMY M HAaCTOSIIEMY POCCUMCKOW MAaTeMaTUKH, [ICHHOCTHBIM OTHOLICHUEM
K JOCTHXKEHUSAM POCCUMCKHUX MATEMAaTUKOB M POCCUMCKOW MaTeMaTH4YeCKOU
IIKOJIBI, K HCHOJIb30BAaHUIO 3TUX JOCTHKEHHUM B JPYIMX HayKaxX, TEXHOJIOTHSX,
chepax SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEU POCCHIICKOTO HapoJa;
c(hOPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTHUYECKOTO TIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHEHHEM JOCTUKEHUW HAYKU U JIESTEIbHOCTBIO
y4€HOIr0; 0CO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMUBOrO OyayLIETro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAsl ICTETUKY MAaTeMaTHYECKHX
3aKOHOMEPHOCTEH, O00BEKTOB, 3aj1ad, pEelIeHUH, paccy X IeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYEeCKHUE 3HaHUS B
MHTEpECcax 370pOBOro U 0€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3I0POBbIO (3/10pOBOE€ TMHUTaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUN U

OT/bIXa, peryJsipHas duznueckas AKTUBHOCTB); (du3HuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHIOPTUBHO-030POBUTENBHON
JESITEIbHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS; MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHATBHOM  JEeSTeNbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKOW U €€ TPWIOKEHHUSIMH, YMEHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymielt mnpodeccun W pealn30BbIBaTH COOCTBEHHBIC J>KU3HEHHBIC IUIaHBI,



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSKCHUU BCEH JKU3HHM; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKHUX 33/1a4 MaTEMaTHICCKON HAPaBJICHHOCTH.

IKO0JIOrHYeCcCKOe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTBIO JKOJOTHUYECKOW KYJIbTYpPhl, IOHMMAaHWUEM BIIMSHUS
COIMAJTBHO-DKOHOMHYECKHUX TPOIECCOB HAa COCTOSHUE MPUPOJHON M COIMATBLHOM
Cpenbl, OCO3HaHWEM TJ00aTBLHOTO XapakTepa OSKOJOTHYECKHX TMpoOJIeM;
OpHCHTaIlMeld Ha IMPUMCHEHHE MAaTEMAaTHYCCKHUX 3HAHWHN JUIA pelieHus 3a7ad B
00JlacTH  OKpYXKalollel cpenpl, IUTAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOXHBIX TTOCIJICJICTBUN TSI OKPY KAIOIICH CpeIbl.

IleHHOCTH HAYYHOT'O TIO3HAHMS:_

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAayKH ©  OOIICCTBEHHOM TMPAKTUKH, ITOHUMaHUEM
MaTEMaTHYCCKON HayKh Kak cQepbl YeIOBEUECKOW JEATEeIbHOCTH, JTaloB ¢
pPa3BUTHS M 3HAYUMOCTH ISl DPA3BUTHS I[HUBWJIM3AIIMU; OBJIAJICHUEM SI3bIKOM
MaTeMaTUKH M MaTEeMaTHYECKON KyJIbTYpOH KakK CpEICTBOM IIO3HAHHS MUDA,;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOCKTHYID M HCCIIEAOBATEIBCKYIO JESATEIHHOCTh
WHIAVUBUIYAJIBEHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«MaremaTuka XapaKTepPU3yIOTCS OBJIaJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUusMU, YHUBEPCATbHLIMU Pe2YIIMUBHIMU OellCTNEUAMU.

1)  Vuusepcanvnvie = nosmaseamenwvuvle  Oeticmeus,  obecneuu8aOm
Gopmuposanue 0A308bIX KOSHUMUBHBIX NPOYECCO8 00yuaowuxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJICamwezo  Mupa;,  npumeHenue  JIO2UHECKUXx,
uccne0o08amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBU:

e BBIABJIATH U XapaKTEPHU30BATh CYMIECTBEHHBIC TIPU3HAKN MaTEMaTHICCKHIX
O00BEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTIpENICNICHNs] ~ TOHSATHH; YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
Kiaccu(uKanuy, OCHOBaHUA s OOOOIICHWS W CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAIIN3A;

e BOCIpPUHUMATH, (opMymHpoBaTh U  MPEOOPa3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTHYEeCKHE  3aKOHOMEPHOCTH,  B3aHUMOCBS3H U
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAONIONCHHUSIX M YTBEPKICHUSX;



npemjiaraTh ~ KPUTEPUM  JJIs  BBIABICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

e JIeNaTh BBIBOABI C HWCITOJIb30BAHUEM 3aKOHOB JIOTHKH, ICAYKTHBHBIX H
WHYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKIIFOUCHHUH 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSATEIBLHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKJICHUU (MPSIMbIE U OT MPOTUBHOIO), BHICTPANBATh apIyMEHTALUIO,
MPUBOJNTh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKJICHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHusT y4eOHOM 3amauu (CpaBHUBATh HECKOJIBKO
BapUaHTOB pEIICHHs, BbIOUpATh HauOoJiee NOAXOAAIUNA C Yy4ETOM
CaMOCTOSATEIILHO BBIJICJICHHBIX KPUTCPHUEB).

ba3oBble ucciaenoBare/ibCKue 1eiiCTBUS:

e HCIOJB30BaTh BOMPOCHI KaK UCCIENOBATEIHCKUM WHCTPYMEHT IO3HAHUS,
bopMyIupoBaTh BOMPOCHI, (UKCHPYIOLIME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSATEILHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaThu4ecKoro
0o0BbeKTa, SBJIICHHS, TMPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIICHUSI M BBIBOJIBI MO pe3yjIbTaTaM
MPOBEANEHHOTO HAOJIOEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e TMPOTHO3MPOBATH BO3MOKHOE PAa3BUTHE MPOIECCa, a TAKKE BBIIBUTATH
MPEATNOI0KEHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBUSIX.

PabGora ¢ unpopmanmeii:

e BBIABIATH ACPUIUTHI HHPOPMAIIUH, JAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]a9H;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUS,

e CTPYKTYypHUPOBaATh MH(MOPMAIINIO, IPEICTABIATH €€ B Pa3IUYHBIX (HOopMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OLICHUBATH HaAEKHOCTh uHdopManuu 1o CaMOCTOSITEJIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvle KOMMYHUKAMUGHblIE  Oelcmsus, 0becneuusarom

ChOPpMUPOBAHHOCb COYUATLHBIX HABLIKOS 00VUAIOUWUXCHL.

Oo0wenue:



BOCIPUHUMATh U  (OPMYJIUPOBATH CYXKIEHHS B COOTBETCTBHUHM C
YCJIOBHUSIMHU U LIEJISIMH OOILIEHHUS; SICHO, TOUYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, aBaTh MOSICHEHUS MO
XOJly pelIeHUs 33]1a4i, KOMMEHTUPOBATH IMOJTYUYEHHBIN pe3yJIbTaT;

B X0JI€ 0OCYKIEHHs 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
po0JIEMBI, pelIaeMOM 3aJ1a4uM, BbICKA3bIBATh UJIEU, HALIEJIEHHBIE HA IIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUSA C CYXICHUAMH JIPYTUX
YYaCTHUKOB AHAaiora, OOHapyXUBaTh PazIU4Me W CXOJCTBO IMO3UIUH; B
KOPPEKTHOH popme GpopMyIupoBaTh pa3HOIIacusi, CBOU BO3PAXKEHUS;
OPEJICTaBIATh  pEe3yJNbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMSI,  NIPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (hopmat
BBICTYIUICHUA C y4ETOM 3a/1a4 MPE3EHTAIlUN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyaHu4ecTBo:

3)

MOHMMAaTh W HUCIOJIB30BaTh  MPEUMYIIECTBA  KOMAHIHOW  H
WHIUBUyaTbHON PabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH IICJTh
COBMECTHOW JESATENBHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThI, pacrpeAeNaTh BUABI pabOT, J0roBapUBaThHCs, 00CYKAATh MPOIIECC
U pe3yJibTaT paboThl; 00001IaTh MHEHUS HECKOJIBKUX JIHOJIEH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYKaeHUs, OOMEH MHEHUI,
«MO3TOBBIE IITYPMbD» W WHBIC); BBIIOJHITH CBOK YacTh pPabOTHl W
KOOPJIMHUPOBaTh CBOW JEHUCTBUS C JAPYTMMH 4YJI€HaAMU KOMAaHJbI;
OLICHMBATh Kauye€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aMOICHCTBHS.

Yuueepcanonvie  pezynamuenvie oeticmeus, obecneuusaiom

GdopmuposaHue cCMbICLO08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIaH, AITOPUTM PELICHUS 3aJ]a4H, BBIOUPATh CIIOCO0 pelieHus
C YYETOM UMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEMH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMHM  [IO3HABATEJIBLHOW peduiekcun Kak OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —Iporecca u
pe3yibpTaTa peluieHus MaTEMaTUIECKOMN 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PEIICHUU
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JTAHHBIX, HAMICHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa LIEIU U YCIOBUSAM, OOBACHATH
MIPUYUHBI TOCTHKECHHUS WIM HENOCTHKEHHUS PE3YIbTAaTOB AECATEIBbHOCTH,
HaXOJIUTh OIIHUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
11 KITACC

OmnepupoBaTh MOHATUSMHU: UWIMHIPHUYECKas IOBEPXHOCTb, O0pa3yrolue
HWIMHAPUYECKON  MOBEPXHOCTH;  IIWJIMHJAP;  KOHUYECKas  MOBEPXHOCTb,
o0pasyrolye KOHMYECKON TOBEPXHOCTH, KOHYC; ChepUUeCcKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UIUHIP, KOHYC, cdepa u map).

OOBACHATH CIIOCOOBI OTYyYEHUS TeJl BpallleHusI.

KnaccuduimpoBaTs B3auMHOE paciofio;KeHue cepbl U MIOCKOCTH.

OneprpoBaTh MOHATUAMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA
CErMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CIOS, BHICOTA IIAPOBOI0O CJIOS;
IaPOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TEJI C IPUMEHEHUEM (POpPMYII.

OnepupoBaTh TOHATHSAMH: MHOTOTPAaHHHK, BIIMCAHHBIM B cdepy W
OMUCAaHHBIM OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpallleHHUS.

Bb4ncnasaTe COOTHOLIEHUS MEXIYy IUIOMAISIMH MOBEPXHOCTEN M 00bEMaMu
MOJ00OHBIX TEN.

N3o6paxaTh u3ydaeMble (PUTYpbl OT PYKHM M C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbINOTHATE (BBIHOCHBIE) IIJIOCKHE YEPTEXKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAIICHHS.

W3Bnekatb, HWHTEPNPETHPOBATH W MPeoOpa3oBbIBaTh HWHGOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEJCTABICHHYIO Ha yepTexax U
PHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbImonHAT JEMCTBUS  CIOXKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHOEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAaMHU OHU 00J1a/1at0T.

[IpuMeHATh paBWIIO MapalIeNenuIea.

OmnepupoBaTh MOHATUSIMU: JEKAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJ MEXIY
BEKTOPAMHU, CKAJIIPHOE MIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAaHAPHBIE
BEKTOPBI.



HaxoauTte cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY
BEKTOpAMH, CKaJISIPHOE IPOM3BEACHHUE, PACKIAABIBATHL BEKTOP IO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B AEKaPTOBOW CUCTEME KOOPIHUHAT.

[IpumenaTs reomerpuueckue (HakTbl i PELICHUS CTEPEOMETPUYECKHX
3a/1a4, NPEeAnoaararlinX HECKOJIbKO IaroB PELIEHUs, €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbl B IBHOM (hopMme.

Pemwate mpocrelmmne reoMeTpuyecKue 3aJadd Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [10Ka3aTelIbCTBO MAaTEMATHUYECKUX OTHOLICHHM H
HAXO0KJEHUE F€OMETPUUYECKUX BEJIMYUH MO 00pa3liaM WIHA aJIfOPUTMaM, PUMEHSS
M3BECTHBIC METO/IbI IIPHU PEIICHUH CTAaHAAPTHBIX MaTEMAaTUYECKHUX 3a4ad.

[IpumenaTs mnpocrediMe OpOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IPHU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpUMEpPBl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U
KU3HH, PACIIO3HABATH IIPOSIBICHNE 3aKOHOB T€OMETPUHU B HCKYCCTBE.

[IpumeHATh MOJy4YEeHHbIE 3HAHUS Ha IIPAKTUKE: AHAIM3UPOBATH pPEabHbIC
CUTyallud W NPUMEHATb HM3YYEHHBIE MOHATUSA B IMPOLECCE ITOMCKA PELICHUS
MaTeMaTU4YecKu CQOPMYJIHPOBAHHON MPOOIEMBbl, MOJAEIUPOBATh PpPEATbHBIE
CUTyallul Ha S3bIKE T'EOMETPUHM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, amnmnapara aareOpsl; peniaTh
IPaKTUYECKUE 3a/1a4H, CBI3aHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEITUYHUH.



11 KVIACC

Kosmn4yecTBo 4acoB DJIeKTPOHHbIE
HaumMmeHoBaHue pa3iesioB U TeM nudpoBbIe
Ne ii/m P KoHTpoabHBI IIpakTHyeckue (upp )
NMpPorpaMmbl Bcero oOpa3oBaTe/ibHbIEC
e padoThbl padoThI
pecypcbl
butmmoreka [JOK
1 Tena spamenus 12 https://m.edsoo.ru/1¢209e37
N bubmuoreka [JOK
2 Obbembi Ten > ! https://m.edsoo.ru/1¢209e37
3 BexTope! 1 KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa LIOK
p P pocIp https://m.edsoo.ru/1¢209e37
4 [ToBTOpeHue, 06001IeHNE, 7 1 Bbubnuorexka [JOK
CHCTEMAaTH3aINs 3HAaHUH https://m.edsoo.ru/1¢209e37
OBHIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 34 3 0




IHOYPOYHOE IINTIAHUPOBAHHUE

11 KJIACC
KoimnuecTBo yacos JJIeKTPOHHBIE

Ne Hara uudposbie

Tema ypoka Kontpoasbnsbie | IlpakTnuecku
n/n Bcero u3yuyeHusi | oOpasoBaTebHbIE

padoTsI e padoThbl
pecypcsbl

Cdepa u map: uentp, paauyc,

1 HMaMETP; TUIOLIA/Ib IOBEPXHOCTH 1 Bubmmorexa [JOK
A P> ta P https://m.eds00.ru/0341bc2b
chepbl
Bsaumnoe pacnonoxenue chepsl U

bu6mmoreka [IOK
2 IJIOCKOCTH; KacaTeabHas MI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbr

3 N3o0pakenue cdepsl, mapa Ha | bubnuorexa [JOK
miockoct. CeueHus mapa https://m.edsoo.ru/be15f712
Hunuuapudeckast TOBEPXHOCTb,

4 o0Opa3yronue MUITHHIPUIeCKON 1 bubnmoreka [JOK
MTOBEPXHOCTH, OCh LIWJINHIPUIECKOMN https://m.edso00.ru/6054b8c1
MMOBEPXHOCTH
[unuHap: ocHOBaHUS U OOKOBAS

5 MMOBEPXHOCTh, 00pa3yIoIasi U OCh; | bubnnoreka [JOK
IJI01AIb OOKOBOM U MOJHOM https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N300paxenune nuanuHapa Ha
mI0cKocTh. Pa3BépTka LmumHApa.

P P bubmuoreka [{OK

6 Ceuenust tUIMHApPA (MIIOCKOCTHIO, 1

napajuleJIbHON WIN
NEPIEHIUKYISIPHON OCH LIMIIMHAPA)

https://m.edsoo.ru/016e25¢eb




KoHnueckas moBepxXHOCTS,
00pa3ymolre KOHUIEeCKOM

Bbu6mmorexa [JOK

7
IIOBEPXHOCTH, OCh U BEPIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHue 1 BepIlIKHA,

8 obpasyrolas 4 och; IIONIAIb bubmmoreka LIOK

pazy . H " Al https://m.eds00.ru/897dd3b2
OOKOBOI1 U MTOJIHOM MMOBEPXHOCTH
VY ceu€HHBIN KOHYC: 00pa3yIolue U

9 BBICOTA; OCHOBaIZI/ISI u gOKZBaSI bubmorexa HHOK
’ https://m.eds00.ru/1468bab3

MOBEPXHOCTh
N3o0pakeHne KkoHyca Ha
mrockoctu. PazBépTka KoHyca.

10 CeueHnus koHyca (TIOCKOCTHIO, bubnuorexa [IOK
IapajuleJIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, MTPOXOIAIIECH uepe3
BEpUINHY)

1 KoMOuHamus Ten BparieHus u bu6mmoreka [JOK
MHOT'OIPaHHUKOB https://m.edsoo.ru/3cef10e5
MHOrorpaHHyK, ONMCAHHBIA OKOJIO

12 chepsl; chepa, BDUCaHHAS B bubnmoreka [JOK
MHOTOT'PaHHHUK WJIA B TEJIO https://m.edso0o.ru/0b136158
BpallleHUs

13 [TousTre 06 00BEMe. OCHOBHEIS bubmuoreka [JOK
CBOMCTBa 00BEMOB TEIl https://m.edso0.ru/26a03fb7

Bbu6mmorexa [JOK
14 O0Be a, KOHyca
PEM HIIHHAPA, KOHY https://m.edsoo0.ru/5513d87b
N bubnmorexa [JOK
15 O0BEM m1apa 1 mIomaasb chepsl nommotea I

https://m.edsoo.ru/d189bde2




[TogoOHBIE TENa B TPOCTPAHCTBE.
CoorHolieHus MCXKAY IUIoIagsiMu

Bbu6mmorexa [JOK

16
MOBEPXHOCTEN, 00BEMaMHU https://m.edsoo.ru/810cfleb
MOTOOHBIX TEJ
17 Konrponbnas padora no remam bubnuorexa LIOK
"Tena Bpamenus" u "O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha III0CKOCTH U B bubnuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefc1b
19 Cno)xeHue 1 BBIYUTAaHHUE BEKTOPOB Bubmmorexa [JOK
P https://m.edsoo.ru/2314f089
20 YMHOXEHUE BEKTOpa Ha YHCIIO bubmmorexa LIOK
p https://m.edsoo.ru/dee379¢eb
Pasnoxenue BekTopa 1o TpéM
21 HEKOMILJIAHAPHBIM BEKTOpPaM bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuno nmapasnnenenumnena
Pemenne 3aiay, cBA3aHHBIX C
22 MIPUMEHEHUEM NPABUJII JEUCTBUM C Bubmmorexa [JOK
p p A https://m.edsoo0.ru/5a827900
BEKTOpaMHU
[IpamoyronbHas cuctema
3 KOOPJMHAT B MPOCTPAHCTRE. bubnuorexa [JOK
Koopaunatsl Bextopa. [Ipocteiimue https://m.edso00.ru/48db7058
3a/1auyd B KOOpJAMHATAX
24 VYroa Mexay BEKTOpaMHU. bubnmoreka [JOK
CkansipHOE MPOU3BEJCHUE BEKTOPOB https://m.edsoo.ru/725eftc4
25 Bbruncnenue yrioB Mex1y bubmuorexa [IOK
NPAMBIMU U IITTOCKOCTAMU https://m.edsoo.ru/8efbe78e
26 KoopanHaTHO-BEKTOPHBIN METO bubnmorexa [JOK

IIPU PELIEHUN T€OMETPUYECKUX

https://m.edsoo.ru/d3alfe30




3aJa4

Konrponbnas padora no reme

bu6mmoreka [JOK

27 "Bexropsi 1 K?OpﬂHHaTH B https://m.edsoo.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHue, 060061IeHUE U

)3 cucTteMaTr3anus 3HaHuiH. OCHOBHBIC bubnuoreka [JOK
¢burypsl, ¢pakTsl, TEOpEMBbI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpEeHHE, 0000IICHNE U

79 cucreMarusanus 3HaHuil. OCHOBHbIE bubnuorexa [JOK
¢burypsl, GpakTbl, TEOPEMBI Kypca https://m.edso00.ru/078cd184
TUTAHUMETPHUH
[ToBTOpEHME, 0000IICHUE U

30 cHUcTeMaTH3alus 3HaHWI. 3a1aun bubnuorexa [JOK
IUIAHUMETPUUA U METOJIBI UX https://m.edsoo.ru/7491efe0
pelieHus
[ToBTOpenue, 0600IIEHNE U

31 cHUCTeMaTH3allvs 3HaHUI. 3a1aun bubmuoreka [IOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpenue, 0600IIEHNE U

1 cuctemaTn3aiys 3HaHui. OCHOBHBIC bubmuoreka [IOK
burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUH

Bbu6mmorexa [JOK
33 Hrorosas KoHTpOLHAT padoTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHme, 06001mEeHNE 1 Bbu6mmorexa [JOK

cucTeMaTH3aIus 3HaHWi

https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I1O
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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