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HOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOro Kypca «I['eomeTpus» 0a30BOro ypOBHS ISt
oOyuaromuxcst 10 —11 kmaccoB pa3pabotaHa Ha ocHOBe DenepaibHOrO
rocyJapCTBEHHOTO 00pa30BaTEIBHOIO CTaHJapTa CPEAHEro o0IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABABISIEMBIX K
MaTeMaTUYECKOMY OOpa30BaHMUIO, M TPAJULMA POCCUUCKOTO 0O0pa3oBaHUS.
Peanuzanus nporpamMMbpl 00ecriednBaeT OBIAJACHUE KIFOYEBBIMU KOMIIETECHITUSIMH,
COCTABJISIIOUIMMU OCHOBY JUJI1 CaMOpa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUS,
[EJOCTHOCTh OOIIEKYJIbTYPHOTO, JIUYHOCTHOTO U TO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTU 00YyYaIOUUXCSl.

HEJIU U3YYEHUA YYEBHOI'O KYPCA

BaxxHocte ydeOHOro Kypca TE€OMETPUUM Ha YpPOBHE CPEAHEro OOIIETro
oOpa3zoBaHmsi OOyCIIOBJIEHA MPAKTHUYECCKOW 3HAYMMOCTBHIO METANPEAMETHBIX U
MPEAMETHBIX PE3YJIbTAaTOB OOYYCHHS TE€OMETPMU B HAMPABICHWW JMYHOCTHOTO
pazBuTHs oOydaromuxcs, GopMHpOBaHUA (DYHKIIMOHAIBHON MaTeMaTH4YeCKOU
IPaMOTHOCTH, U3YUYEHUS JIPYTUX YUeOHBIX AUCHUIUIMH. Pa3BuTne y o0ydaromuxcs
MPaBUWIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUU TECOMETPUYECKHX
abcTpakiuii, COOTHOILICHUH PEATbHOTO W HWICAIBHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOM SIBJICHUM U TPOLECCOB PEATBHOTO MHUpPa, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIA MATEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM
MO3HAHWU U B MPAKTUKE CITOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
VYAIUXCSA, a TaKXKE KAueCTB MBINIJICHUS, HEOOXOAMMBIX IS aJanTallid B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBAsSETCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIeYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOU HAIMPaBICHHOCTH, TaK ¥ TYMaHUTapPHOU.

Jlornyeckoe MbIIUIeHHe, (GopMUpyeMoe MpH HU3YUCHUH OOyJaroITUMUCS
MOHATHUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH IETIOYKH JIOTHYECKHUX YTBEPIKICHUN
B XOJI¢ PCIIEHUs TEOMETPUYECKUX 3ajad, YMEHHE BBIJBUTaTh M OIPOBEPraTh
TUTOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAy4HOTO IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCeX 0ONacTsIX AeSITeNbHOCTH 4YenoBeka. OpHeHTalnus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, (opMa
OTPaXEHUSI OKPYKAIOIIETO MHUpPA, YCIOBHE YCICITHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHuss  JeHCTBUTENbHOCTH. OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 0OBEIUHSAET pa3Hble BUIbI y4eOHOM M TPYJOBOM JEATEIBHOCTH,



ABIIIETCS OOHUM U3 MPOPECCHOHATBHO BAXKHBIX KA4yeCTB, MOITOMY aKTyalbHa
3amaya (opMUpoOBaHUS y OOYYAIOLIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
PA3HOBHUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON AESATEIHHOCTH 10 MHOTUM HaIlpaBJICHUSIM.

Lenp ocBoenust mporpamMmbl yueOHOTO Kypca «['eomerpus» Ha 6azoBOM
ypoBHE OOyueHusi — 001meo0pa3oBaTebHOE H  OOIEKYJIbTYPHOE pPa3BUTHE
oOydaroruxcst ~ yepe3  oOecredyeHWe  BO3MOXKHOCTM  NPUOOPETeHHs] U
UCIIOJIb30BAHUSI CUCTEMATHUYECKHX TIEOMETPUYECKUX 3HAHUW W JeHCTBHUIA,
CHEU(PUIHBIX T€OMETPUH, BO3MOXXHOCTH YCIEIIHOTO MPOIOJKEHUST 00pa30BaHus
0 CIIEIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeJHA3HAuYEHA s
00y4Jaronuxcsi CpeIHeN MIKOJIbI, HE HMCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYyIHCHHM
Ha YpOBHE OCHOBHOro 0011ero oopazoBanusi. Takum oOpa3zoM, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME€ MaTEeMaTUYECKUE YMEHUS, CBSI3aHHbBIC
co cnenupuKoil TreoMeTpud M HEOoOXOJUMBbIE I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOr0, OHM UMEIOT BO3MOXXHOCTh M3YyUHUTh T€OMETPHIO OoJjee
NIyOOKO, €CJIM B JajbHEWIlEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HaHUSX B MPOGECCUOHATBHON JeATEIHLHOCTH.

JlocTmKeHHe 1EeNM OCBOEHHS HPOrpaMMbl 00ECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopUTETHBIMM 3aJayaMH  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kaccax siBIsItOTCSA:

e (opmMupoBaHue mnpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYpPBI B OCO3HaHHE €€ B3aMMOCBS3H C OKPYKAIOITIM MHPOM;

e (dopMupoBaHHE MPENCTAaBICHUS O MHOTOTPAHHMKAX M TelaxX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJIEIAX, MMO3BOJISIONINX OMHUCHIBAThH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOIIETO MUPA;

e (opmMupoBaHume yMeHMs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHMKH U TeJla BpaIlCHUS;

e OBJIAJCHHE METOJAMH PEIICHUs 3a/lad Ha MOCTPOCHHS Ha M300paKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (opmMupoBaHme yMEHUS ONEPUPOBATH OCHOBHBIMU TIOHATUSIMH O
MHOTOTPpaHHHUKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJICHUE  QJITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3aJad;
dbopMHupoBaHWEe yMEHHUS MPOBOJIWUTH  HECJOXKHBIE JOKa3aTeIbHBIC
pacCcyk/IeHUsS B XOJI€ PEUICHHs CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHYECKUM COJICP )KaHUEM;

e pa3BUTHE  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOy4Jaronmxcsi, MO3HABAaTEIbHOM  AKTUBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue byHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOM
r€OMETPUU: YMEHUE paClo3HAaBaTh MPOSIBICHUS TIECOMETPUUYECKUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEabHBIX KU3HEHHBIX
CUTYyallUsIX M TMPU HU3YyYEHUU JAPYTUX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpHOCTeH, (OpMynHpoBaTh HUX Ha S3BIKE
TEOMETPUHU U CO34aBaTh Nr€OMETPUYECKUE MOJAECIIH, IPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar Uil PelIeHus MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJIYyYEHHBIE PE3yIbTaThI.

OTnUYUTENbHON OCOOEHHOCTHIO MPOrPAaMMBI SIBIISIETCS BKJIIIOYCHHE B KypC
CTEPEOMETPUM B HaAyajle €ro M3y4YeHHsl 3ajJay, pEIIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONPEIeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAaHCTBEHHOI'O
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JNAJbHEUIIEMY U3yYECHUIO MTPEAMETA.

[Ipeanourenue OTAAETCS HATAIHO-KOHCTPYKTUBHOMY METOJy O00y4Y€HUs, TO
€CTh TEOPETHYECKHE 3HAHMSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEIMETHO-
NPaKTUYECKON JEeATENbHOCTU. Pa3zBUTHME MPOCTPAHCTBEHHBIX MPEACTABICHUMN Y
yYaluxcsi B KypCc€ CTEPEOMETPHM MPOBOJAUTCS 3a CYET pELICHHS 3a1ady Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
MPOCTPAHCTBEHHbIMU 00Opazamu. Co3panue oOpa3a MPOBOJUTCS C OMNOPOM Ha
HATJIATHOCTh, a OINEpUpPOBaHHE OOpa3oM — B YCJIOBHSIX OTBJICUECHUS OT
HarJIAJHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 HCXOJHOIO COACPKAHUS.

OcHoBHBIE conepxaTelbHble TuHUU Kypca «['eomerpum» B 10-11 knaccax:
«MHororpanHukm», «IIpsiMble U TIIIOCKOCTH B ITPOCTPAHCTBE», « Teyia BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B MMPOCTPAHCTBE». POPMUPOBAHUE JTIOTUYECKUX YMEHUN
pacrpenensieTcss He TOJbKO MO COJEpkKaTeIbHbIM JMHUAM, HO U IO ToJaM
00yueHHUs Ha YPOBHE CpeIHEro 001Iero oopa3oBaHusl.

Conepxxanue 00pa3oBaHUsl, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboueil mporpaMMbl, paclpeAeN€éHHbBIM 1O TojaM OO0ydYeHus,
CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJQJCHHE TE€OMETPUYCCKUMU
MOHATUSIMU U HABBIKAMH OCYILECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYMATENbHO, C
COOJII0/ICHUEM TIPUHIIUIIA MPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUSI BKIIOYAIIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MpPEICTaBICHUN OOy4arouIuxcs, paclivpss u
yray6ssist €, o0pa3ysi MpoUHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uzydenue reometpun otBoauTCs 2 yaca B Heaento B 10 kinacce u 1 gac B
Heneno B 11 kmacce, Bcero 3a niBa roga o0ydeHus - 102 yueOHbIX daca.



COLEPKAHHUE YYEBHOI'O KYPCA
11 KIIACC

Tesia Bpamenus

[nnmenpryeckas ITIOBEPXHOCTB, oOpa3yroiue LHUAJIMHIPUYECKON
IIOBEPXHOCTH, OCh LWIMHAPUYECKONM NOBepXHOCTH. LlwimHnap: ocHOBaHMS W
OOKOBasi MOBEPXHOCTb, OOpa3zylolas MW OCh; IUIONIAJAb OOKOBOM U TMOJHON
MOBEPXHOCTHU.

Konuueckasi moBepxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOU moBepxHOCTH. KoHyc: ocHOBaHMe U BepiinHa, 00pa3yromias
U OChb, IUIOMaJb OOKOBONW W TOJHONW TIOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrollye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHrp, paguyc, AUameTp; IUIOUIA/b MOBEPXHOCTU CHEPHI.
B3auMHoe pacnionoxenue chepsl U III0CKOCTH; KacaTesbHas IIIOCKOCTh K cdepe;
I01aAb ChEephl.

N300paxeHue Tes BpalleHus Ha MJI0CKOCTH. Pa3BépTka MUIMHApPa U KOHYcCA.

KoMOuHanuu Tenm BpamieHuss U MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
ONMUCaHHBIM OK0JO cdeprl; cdepa, BIUCAHHAS B MHOTOIPAHHUK, WM TEJO
BpalICHUSI.

[Tonstue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Teil. TeopeMa 00 00bEmMe
OpsIMOYTOJIBHOTO Mapajuienenunena M ciueactBus u3 He€. OO0bEM HUIMHApA,
koHyca. O0BEM 1apa 1 1iomaasb chepsl.

[logoOubie Tena B mnpocTpaHcTBe. COOTHOLIEHUS MEXAY IUIOIAASMU
MOBEPXHOCTEN, 00BEMaMU MOJAOOHBIX TE.

Ceuenusa mwimHapa (TmapaJyiebHO W NEPHEHAUKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuieJIbHOE OCHOBAHHUIO M MPOXOJSILNEE 4Yepe3 BEpIIMHY), CEYEHUs
mapa.

BexkTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIOCKOCTH U B pocTpaHCcTBE. C0KEHHE U BEIUUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa 1o TpEM HEKOMIUIaHAPHBIM
BekTopaM. IlpaBwiio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBujl JEUCTBUU ¢ BekropaMu. [IpsMoyrosibHasg cucrema
KoopauHaTt B mnpoctpaHctBe. Koopawnatel Bektopa. Ilpocreimme 3agaum B
KOOpJIMHATaX. YTOod Mexay BekTopamu. CKalsipHOE NpPOW3BEIAEHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMbIMU U IUIOCKOCTSIMU. KOOpauHAaTHO-BEKTOPHBIN
METOJ IPU PEIICHUU FT€OMETPUUECKUX 3a1a4.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHUS MPOrpaMMbl Y4eOHOro TMpeaMmeTa
«MaremaTnka» XapakTepU3yrTCS:

I'paxkpanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKOMN TO3UIIMN 00YUaIOMIEroCs] KaKk aKTHBHOTO
U OTBETCTBEHHOI'O WIEHA POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpaXIaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJECHUCTBOBATh C COUHAIBHBIMA HMHCTUTYTAMHA B COOTBETCTBHM C UX
GYHKIUSAMUA 1 HA3HAYCHUEM.

IlaTpuoTHYeckoe BOCIMTAHHE:

c(hOPMUPOBAHHOCTHIO POCCUNUCKOM TPAXKTAHCKON UACHTUYHOCTH, YBAXKEHUS K
MPOLIJIOMY U HACTOSIIEMY POCCHICKON MATEMATUKH, IEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATUKOB U POCCUMCKOM MAaT€MaTUYE€CKOW IIKOJIbI,
K HCIOJBb30BAHUIO 3TUX JOCTHIXKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  MOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKH U JIESITEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUMBOTO Oy MyIIETo.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOILICHUWEM K MHpPY, BKJIIOUAS ICTETHKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, penIeHuH, paccyXIEHUN;
BOCIPUMMYHUBOCTHIO K MATEMAaTUYECKUM aCIIE€KTaM Pa3JIMuYHbIX BUAOB UCKYCCTBA.

du3nyecKoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTEMaTUYECKUE 3HAaHUS B
HWHTEpecax 30pOBOTO M 0€30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ NMUTAHHE, COATTAHCUPOBAHHBIN PEKUM 3aHATUU U

OT/bIXa, peryJisipHas busnueckas aKTUBHOCTB); (bu3nyecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
JESATEIBHOCTBIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  MpodecCHOHANBHON  JIeATENbHOCTH, CBS3aHHBIM  C
MaTeEMaTUKOW MU €€ MNPUIOKEHUSIMH, YMEHHUEM COBEpPIIATh OCO3HAHHBIN BbHIOOD
Oyayueil mnpodeccun U peaau30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIaHbL;



TOTOBHOCTBIO W  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0Opa3oBaHUIO U
caMo00pa3oBaHWI0 Ha TPOTSHKCHUH BCEH >XU3HU; TOTOBHOCTHIO K AKTUBHOMY
YUYaCTHIO B PEIICHUU MPAKTUYECKUX 3a/1a4 MATEMAaTUYECKON HAIIPaBICHHOCTH.

IKO0JIOTUYECKOEe BOCTIMTAHNE:

c(OPMHUPOBAHHOCTBHIO JKOJOTHYECKOH KYJIbTYpPhI, TOHUMAHUEM BIIASHUS
COIMATTbHO-9KOHOMHWYECKUX TPOIIECCOB HAa COCTOSHHE MPHUPOTHOW M COIHMATLHOU
CpeIbl, OCO3HAHHEM TJI00ATBLHOTO  XapakTepa JKOJOTHYECKHUX  MpoOJieMm;
OpUEHTAIME Ha MPUMEHEHHE MaTeMaTHUSCKUX 3HAHWM JUIS peIleHUs 3a7ad B
o0JacTH OKpY)KaloIIel Cpeapl, IUIAHUPOBAaHUS TOCTYNIKOB W OIEHKA WX
BO3MOYKHBIX ITOCJICJICTBUI JIJISI OKPY>KAIOIIEH CPE/Ib.

LleHHOCTH HAYYHOTO MO3HAHUSI:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAykKH M  OOIICCTBCHHOH IPAKTHUKW, IOHHMMaHHEM
MaTEeMaTHYEeCKOH HAyKH Kak cQepbl 4YeJOBEUCCKOH JACSITEIbHOCTH, ITaroB e
pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHs [MBHJIU3AIlMH; OBIAJCHUEM S3BIKOM
MaTEeMAaTHKH M MaTeMaTUYeCKOW KyJIbTYpOW KaK CpPEICTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh TPOEKTHYI0 M HCCIIEIOBATCILCKYIO JESTEILHOCTD
WHAUBUIYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeameTHbIe pe3yabTaThl OCBOCHUS MPOTPaMMBbl Y4eOHOTO MpeaMeTa
«MaremaTtuka» XapaKTEePUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUBHBIMU
0elicCmBUsAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OeUCTNBUAMUL.

1)  Vuueepcanvnvie = noznasamenvuvie  Oelicmeus, — 0OecneUUBAIOM
Qopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memo0o08  NO3HAHUS — OKpyJdcalowjeco  Mupd,  NpUMEHeHUue  JI02UYeCcKUXx,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeicTBus:

e BBIBIISITh U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MAaTEMaTHUUECKHUX
OOBEKTOB, TOHSATUN, OTHOIIEHUH MEXKIY TMOHATUIMH; (OPMYIUPOBATH
OTIpEJICICHUs]  TOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  TMPU3HAK
KJlaccu(ukalyy, OCHOBAaHUS JUIsi OOOOUIEHUSI M CpPAaBHEHMS, KPUTEPUU
IPOBOMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (QopMynmUpoBaTh U NPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTpUIIATEIbHBIC, €AWHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurs B (aKTax, JAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npemyiaraTh  KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
MIPOTUBOPEYMH;

e JIeJaTh BBIBOABI C HWCITOJIH30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

e TMPOBOJUTH CaMOCTOATENLHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIE€HUS U BBIBOIBL

e BBIOMpATH CHOCOO pelreHus ydeOHOW 3ajauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpATh HamboIee TMOAXOAAIHNN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTe/ibCKue JAeiicTBUS:

e HCIOJB30BAaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN MHCTPYMEHT MO3HAHUS;
(bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIKME NPOTUBOpEUUE, MpodIIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (opMuUpoOBaTh  TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIMIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEJIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHNE TI0 YCTaHOBIECHUIO OCOOEHHOCTEH MAaTeMaTHYEeCKOTO
o0BeKTa, SBJICHHS, TPOIECCA, BBIABICHUIO 3aBHCHMOCTCH MEXKIy
00BEKTaMH, SBICHUSIMH, IPOIIECCaAMU;

e CaMOCTOSITEJIBHO (hOPMYIUPOBATH OOOOIICHNS U BBIBOBI IO PE3YJIbTATAM
MPOBENEHHOTO HAOJIOIEHUS, WCCICAOBAHMS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U 000OIIECHUIA;

e TMPOTHO3MPOBATH BO3MOKHOE Pa3BHTHE IIPOIECCA, a TAKKE BBIIBUTATH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Padora ¢ undopmanueii:

e BBIABISTH ACPUIUTH WHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JIJISI OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a9H;

e BBIOMpaTh UWH(OpPMAIMIO U3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh WH(POPMAIIHIO
Pa3IMYHBIX BUJIOB U GOPM MPEACTABICHHUS;

e CTPYKTYpHUPOBaTh MH(GOPMAIIHIO, TIPEJCTABIIATE €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSTEIIEHO
c(hOPMYITUPOBAHHBIM KPUTCPHSIM.

2)  VHhusepcanvuvie  KOMMYyHUKaAMUGHble  Oelicmeusi,  00ecneuusaiom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0menue:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMHU U LIETSAMU OOIIEHHUS; ICHO, TOYHO, IPAMOTHO BbIpa)aTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NHCbMEHHBIX TEKCTaX, AaBaTh IMOSICHEHMS IO
XOJy pelleHus 3a7jaul, KOMMEHTHUPOBATh ITOJTY4YECHHBIN pe3yibTar;

B X07ie 00CYKJI€HHs 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK1aeMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1a4uu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXACHHUS C CYXICHUSIMH JPYTHX
YYaCTHUKOB JHajiora, oOHapyXUBaTh PA3JIMYUE U CXOJCTBO IO3UILIMIA; B
KOpPEKTHOM popme popMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NOPEACTABIATh  pPE3yJbTaTbl  PEHIEHWs  3aJadd,  SKCIEPUMEHTA,
UCCJENOBAHMS,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CorpyaHuyecTBo:

3)

NOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTyaTbHON paOOThI IPH PENICHUN yIeOHBIX 3a1a4; MPUHAMATD I1EJTh
COBMECTHOW JEATEIBHOCTH, IUTAHWPOBATh OPTaHW3AlUI0 COBMECTHOMN
paboThI, pacpeesaTh BUIALI padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBATh B IPYIIOBLIX (hopmax paboThl (00CykaeHHS, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» U WHBIC); BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh KAa4YeCTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

Vuueepcanvuvie  pezynamuenule oeticmeusl, obecneuusarom

Gdopmuposarue cCMbLCLIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranm3anus:

COCTAaBJISITH IJIaH, AJITOPUTM PEILICHUS 3a/1a4H, BEIOUPATh CIOCO0 pelieHus
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YYETOM HOBOM
uH(pOpMaLIUH.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMU TIO3HABATEIBHOM pedieKkcuu Kak OCO3HaHUS
COBEPLIAEMBIX IEUCTBUU M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJISI Mpolecca |
pe3yJibTara peleHnsl MaTEMAaTHYECKOM 3a/1a4H;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTHb IIPU pPELICHUU
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEIATEIBHOCTh HA OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICGHUBATh COOTBETCTBHE pE3yJbTaTa IENM U YCIOBHSIM, OOBICHSTH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTIXKEHHSI Pe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IHPEAMETHBIE PE3YJIbTATDBI
11 KIIACC

OnepupoBaTh MNOHATUAMHU: UUIUHAPUYECKAsT MOBEPXHOCTh, 0Opasyrolue
MWIMHAPUYECKON  MOBEPXHOCTH;  LWJIMHAP,  KOHHMYECKass  MOBEPXHOCTH,
oOpa3yrole KOHUYECKON MOBEPXHOCTH, KOHYC; cpepruueckasi IOBEpXHOCTb.

Pacno3naBath Tena BpailieHus (LIJIMHAP, KOHYC, cdepa u map).

OOBSACHITH CIOCOOBI TOJTYYEHHUS TEJI BPAILICHHUS.

KnaccudunmpoBats B3aMHOE pacroiokeHue chephl U TIOCKOCTH.

OnepupoBaTh MOHATHSIMH: IIIAPOBON CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CEerMEHTa; IIapOBOM CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIMIAAM  TOBEPXHOCTEH Tel  BpalieHus,
r€OMETPUYECKUX TEJ C TPUMEHEHUEM (HopMy.

OnepupoBaTh TMOHATHSAMH: MHOTOTPAaHHUK, BNHCAaHHBIA B chepy
OTHMCAaHHBIA OKOJIO cdepsl; cdepa, BHUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIlleHusI.

BbIuucisTh COOTHOIICHHST MEXKIY IUIOMAASIMU MOBEPXHOCTEH U 00BEMaMuU
MOJOOHEBIX TEJl.

N3o00pakath m3ydaemble (GUTYPBI OT PYKH W C TPUMEHEHHEM IPOCTBIX
YepTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TTIOCKUAE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
duryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUS.

W3BnekaTh, WHTEPIPETHUPOBATH M MPeoOpa30BbIBATh HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTekax U
PHUCYHKaX.

OnepupoBaTh NOHITHEM BEKTOP B TIPOCTPAHCTBE.

BoIONMHATE  JEHCTBUST  CIOKEHUS BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOpA Ha YUCII0, O0BICHATH, KAKUMH CBOWCTBAMH OHU 00JIaaloT.

ITpumeHsTs IpaBUIIO NIapajuIesIeUunea.

OnepupoBath MOHITHAMU: IEKAPTOBBI KOOPIMHATHI B TIPOCTPAHCTBE, BEKTOP,
MOJIYJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJIWHATHI BEKTOpa, Yroa MEXIY
BEKTOpPaMH, CKASIPHOE TTPOU3BEJICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILUTAHAPHBIC
BEKTOPBI.



HaxoauTs cyMMy BEKTOPOB M MPOM3BECHIE BEKTOPA HA YUCIO, YTOJI MEXKIY
BEKTOpaMH, CKaJsIpHOE IMPOU3BEJCHME, pACKIaIbIBaThb BEKTOp IO JIBYM
HEKOJUIMHEAPHBIM BEKTOpaM.

3aaBath MIIOCKOCTh YPaBHEHHEM B IEKAPTOBOW CHCTEME KOOPIMHAT.

[IpumensaTh TeomeTpuyeckue (aKThl Ui PEUICHUS CTePEOMETPUUECKHUX
3a]1a4, MPENoIaraonuX HECKOJIBKO I1aroB PEIIeHHs, €CIU YCIOBHS TPUMEHEHUS
3aJlaHbl B AIBHOU (opMe.

Pemarp mpocreiiiye reoMeTpUuecKre 3aJaddl Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOT'O METO/1a.

Pemarp 3amaun Ha [OKA3aTeIbCTBO MATEMATUYECKUX OTHOIICHUU H
HaXO0K/IEHUE T€OMETPUUYECKUX BEJIMUYUH [0 00pa3laM WM aJrOpUTMaM, MPUMEHSSA
U3BECTHBIE METO/IbI PU PELICHUM CTaHAAPTHBIX MAaTEMaTUYECKUX 3a/a4.

[IpumeHsTh  mpocCTEHIIME MPOrpaMMHBIE  CPEACTBA U DIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUU CTEPEOMETPUUECKUX 3ajau.

[IpuBoauTE TpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B TpUPOJE U
’KU3HU, paCIIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MONyYEeHHBIE 3HAHUS Ha TMPaKTUKE: aHAJIM3UPOBATH peajbHbIC
CUTyalldd W TPUMEHATHh H3yUYEHHBIE TOHATHA B TMPOIECCE TOUCKA DPEIICHUS
MaTeMaTH4ecKu Cc(HOPMYJIMPOBAHHONM MPOOJIEMBbI, MOJEIUPOBATh peaIbHbIE
CUTyalldd Ha S3bIKE TEOMETPUM, MCCIEAOBaTh IOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHNEM T€OMETPUUECKUX TOHATUH U TEOpEM, armapara aireOpbl; perarh
MPAKTUYECKHE 3a/1a4M, CBSI3aHHBIC C HAXOXKIEHUEM IT'€OMETPUICCKIX BEITHUMH.



TEMATHYECKOE IINTAHUPOBAHUE



11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHBbIE
HanmeHoBaHMe pa3iesioB H TeM nudpoBbIie
Ne i/t P Kontpoasnbie | IIpakTHuyeckue (1uucpp )
NMporpaMmbIl Bcero o0pa3oBaTejbHbIE
padoTsbI padoTsI
pecypchl
bu6mmoreka [IOK
1 T 12
©1a BPATICHIT https://m.edso0.ru/1c209e37
2 OO0BEMBI TEN 5 1 bubmorexa HOK
https://m.edso0.ru/1c209e37
bu6mmorteka [IOK
3 B 10 1
CHTOPEL H ROOPAHHATEL B NPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, 0600IICHHE, 7 1 bu6nmoreka [IOK
CHCTeMaTHU3alus 3HaHU! https://m.edsoo.ru/1c209e37
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HOYPOYHOE IINTAHUPOBAHUE



11 KJIACC

KoanuecTBo yacoB DJIEKTPOHHbIE
Ne Hara nudposbie
Tema ypoka Kontposbubie | IlpakTHueckue
n/n Bcero u3ydeHusi  o0pa3oBaTebHbIE
padoTsbI padoTsbI
pecypcbl
Cdepa u map: ueHTp, paaunyc,
1 HaMeTp; TIIONIaIh HOBEPXHOCTH 1 bubmorexa LHOK
A P> TIOTat p https://m.edsoo.ru/0341bc2b
cepbl
BzamMuoe pacnonoxenne cepsl 1
P Pep bubmuoreka [IOK
2 IUIOCKOCTH; KacaTeJIbHasI IIJIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; momanb chepbl
3 N3o6pakenue chepsl, miapa Ha 1 bu6nmorexka [IOK
mockocT. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Bxonanas koHTposbHas paboTa
WJIMHIpUYECKast IOBEPXHOCTD,
4 ](;[6 a3 I[pIIII/Ie [WUTHH quCKoﬁ 1 bubmaorexa LHOK
pasyIo P . https://m.edso0.ru/6054b8cl
MOBEPXHOCTH, OCh IIMITUHAPUIECKON
MTOBEPXHOCTH
Hunuaap: ocHOBaHUS B OOKOBast
5 MOBEPXHOCTh, 00Pa3yIoIIas 1 OCh; 1 bu6muotexa [LIOK
IJIOIIA b OOKOBOM U MOJTHOM https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakenne nunuHapa HA
MJI0CKOCTH. Pa3BépTka muIMHapa.
6 CedeHus IUITHH, 121 (nnocxocfflo 1 bubmmorexa LIOK
e AP ’ https://m.eds00.ru/016e25eb
napayuIeTbHON UITN
MEePIEHANKYIISIPHON OCH ITUITHH]IPA)



https://m.edsoo.ru/0341bc2b
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Konnueckast MOBEpXHOCTb,
00pa3yrolne KOHMYEeCKOM

bu6mmoteka [IOK

! MMOBEPXHOCTHU, OCh U BEPIIIMHA https://m.edsoo.ru/c94ba09b
KOHUYECKOW MOBEPXHOCTU
Konyc: ocHoBaHuE U BepIlIHA,

8 o0pa3yrolas U 0Ch; IJIOMAIb bubmioreia LIOK

N . https://m.edso0.ru/897dd3b2
OOKOBOH U MOJIHOM MOBEPXHOCTH
Yceu€HHblil KOHYC: 00pa3 ve u
9 BBICOTA; OCHOBaIiII/ISI u 201(}(,)}1(3):;11 bubmmorexa LIOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N3006paxeHne KoHyca Ha
I0CKOCTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TUIOCKOCTHIO, bubnnorexa [IOK
napajuieJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
MJIOCKOCTBIO, MPOXOAAIIEH uepes
BEPIINHY)

11 Kom6unanus Ten Bpatienus u bubnuoreka [LIOK
MHOI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIMCaHHbIA OKOJIO

12 cthepsr; chepa, BIUcaHHAS B bubnmnoreka [IOK
MHOTOI'PAHHUK WJIU B TEJIO https://m.edso0.ru/0b136158
BpAIICHHS

13 ITonstre 06 006éMe. OCHOBHEIE bu6nunorexa [IOK
CBOICTBa 0OBEMOB Tel https://m.edsoo.ru/26a03fb7

" bubmuorexa [JOK
14 ObEM wamkpa, KoHyca https://m.edso0.ru/5513d87b
15 O06BEéM mapa u miomaas chepsl bubmmorexa LIOK

https://m.edsoo.ru/d189bde2
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[Tono6GHble Tena B MpOCTPAHCTBE.
COOTHOIIEHUS MEXK Y ITOIIAISIMU

bu6mmoteka [IOK

16 MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
IMOAOOHBIX TeJl
17 KonTtponbsHas pabora mo Temam bubnnorexa [LIOK
"Tena Bpamienus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab
18 Bekrop Ha IIIOCKOCTH U B bubnuorexa [LIOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue v BBIYUTAHUE BEKTOPOB bubmmorexa LIOK
https://m.edso0.ru/23f4f089
20 YMHOXK€HHE BEKTOpa Ha YUCIIO bubmmorexa [IOK
https://m.edsoo.ru/dee379eb
Pa3znosxenne Bexropa 1o Tpém
21 HEKOMIUTAHapHBIM F1;eI<T0pI:1M. bubmiorexa LIOK
https://m.edsoo.ru/a28fd74e
[IpaBuno nmapamnenenumnena
Pemenue 3anay, cBSI3aHHBIX C
22 IPUMEHEHHUEM NPaBUII ACUCTBUM C bubmiorexa LIOK
https://m.edso0.ru/5a827900
BEKTOpaMH
KoopnnHaTHO-BEKTOPHBINA METO
23 npu II)JHemeHI/II/I TCOMepr/I‘-IeCKI/IXI[ bubmiorexa LIOK
https://m.edsoo.ru/d3a1fe30
3a1a4y
[IpsimoyromnpHas cucrema
24 KOOPJMHAT B IIPOCTPAHCTBE. bu6mmoreka [IOK
Koopaunats! Bexktopa. IIpocreiimmue https://m.edso0.ru/48db7058
3a/1auu B KOOpJIMHATaX
o5 VYron Mexay BEeKTOpaMH. bubnmnoreka [IOK
CxansgapHoe Npou3BeICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexny bubmumoteka [LIOK



https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
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MMPpsAMBIMHA U IINIOCKOCTAMUA

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

KonTponbhas pabota 1o reme

bu6mmoreka IIOK

21 "BEKTOpEI 1 KOO HHATH b https://m.eds00.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpEeHME, 0000IICHNE U

28 cucremaTtusaiys 3HaHuii. OCHOBHBIS bubnuoreka [JOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpEHME, 0000IICHHE U

29 cucremaTtu3anys 3HaHuid. OCHOBHBIS bubnuorexa [IOK
burypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpEHME, 0000IICHHE U

30 cHUCTeMaTH3aIvs 3HaHUH. 3a1a9u bubnuorexa [JOK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
perIeHus
[ToBTOpeHue, o6o0IIeHNE U

31 cHUcTeMaTH3aIvs 3HaHUH. 3a1a9u bubnuorexa [JOK
IJITAHUMETPUU U METOJIBI X https://m.edsoo.ru/4dffda97
perreHus
[ToBTOpeHnue, 0600IIeHNE U

2 cucremaTusanys 3HaHui. OCHOBHBIE bubnuoteka [IOK
burypsl, paxTel, TEOPEMBI Kypca https://m.edso0.ru/74b2ad91
CTepEOMETPUH

bu6nmorexka LIOK
33 Hrorosas kouTponbHAT paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHme, 0000IICHNE 1 Bbubnunoreka [IOK

CUCTeEMAaTHU3anus 3HaHUN

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO YACOB 10
I[TPOI'PAMME

34







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJIAA YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1l YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH

HMHTEPHET






