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IHHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yue6HOTO Kypca «l'eomerpusi» 6a30BOro ypoBHs aisi obywaromuxcs 10 —11
KJlaccoB pa3paboraHa Ha ocHoBe DeneparbHOrO0 TOCYJApCTBEHHOTO 00pa30BAaTENIBHOrO CTaHAapTa
cpemHero oO0Imero o0pa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHPOBBIX TPEOOBAHHMA, MPEIBABISIEMBIX K
MaTeMaTHYeCKOMYy OOpa30BaHUIO, W TPATUIMI POCCHICKOro oOpa3zoBaHus. Peanmuzanus mporpamMmbl
o0ecrieunBaeT OBJIAJICHUE KITFOYCBBIMH KOMITCTCHIIMSIMH, COCTABJISIONIMME OCHOBY IS CAMOPA3BUTHSI U
HENPEPBIBHOIO 00pa30BaHus, LEJIOCTHOCTh OOIIEKYJbTYpPHOTO, JIMYHOCTHOTO M I103HABATEIbHOIO
Pa3BUTHS JUYHOCTH O0YYArOITUXCSI.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Baxxnocths y4eOHOTO Kypca reOMETpUM Ha YPOBHE CpeaHero ooiiero oOpa3oBaHus 00yCIOBIICHA
MPAKTUYECKOH 3HAYMMOCTHIO METANPEIMETHBIX M TPEIAMETHBIX PE3yJIbTaTOB OOyYEHUS TC€OMETPUU B
HAlpaBJICHWW  JIUYHOCTHOT'O  pasBUTHS  oOydwarommxcs,  (opmupoBaHus  (QYHKIHOHATHLHOM
MaTeMaTHYeCKOH TPaMOTHOCTH, HM3Y4YCHHS JAPYTrUX YYeOHBIX IWCIMIUIAH. Pa3BuTHE y 0O0ydJaromuxcs
MPAaBUIBHBIX TPENCTABICHUH O CYIHOCTH W TIPOUCXOXKICHHH T'€OMETPUYECKHX aOCTpaKIui,
COOTHOUIIEHUHU PEATBHOIO0 W MJICATBHOI0, XapaKTepe OTPAXKEHUs MATEMaTUYECKONM HAayKOH SIBICHHM WU
MPOIIECCOB pEAIbHOTO MHUpPA, MECTe TeOMETPUHM B CHCTEME HayK H POJIH MaTeMaTHYECKOTO
MOJIETIMPOBAaHUS B HAyYHOM IMO3HAHUM U B IPAKTUKE CHOCOOCTBYET (POPMHUPOBAHUIO HAYYHOI'O
MHPOBO33PEHHUS YUaIIUXCsl, a TAaKXKe KayeCTB MBILIUICHUS, HEOOXOIMMBIX JUIsl aAalTallid B COBPEMEHHOM
oOriecTse.

['eometpus sBiseTCS OMHUM W3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHETO O0IIero oOpa3oBaHMI,
TaK Kak 00ecleynBaeT BO3MOKHOCTb U3yUeHUs KaK JUCLIUILIUH €CTECTBEHHO-HAYyYHOUW HalpaBlIeHHOCTH,
TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHue, (GOpMUpPYEMOEe MPH HU3YyYEHUU OOyYarolIMMHCS TOHATUHHBIX OCHOB
TF€OMETPHUH U MOCTPOCHUH IIEMOYKHU JIOTUYECKUX YTBEPKACHUM B XOJ/€ peUICHHUs] TEOMETPUUECKUX 3aad,
YMEHHUE BBIJBUTATh U ONPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPU pPEUICHUH 3a7ay
€CTECTBEHHO-HAYYHOI'O [IUKJIA, B YACTHOCTHU U3 Kypca GU3UKH.

YMeHue OpUEeHTHPOBATHCS B IMPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCEX 00JacTIX
JesTenbHOCTH YenoBeka. OpueHTalus 4eJ0oBeKa BO BPEMEHU M IMIPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE
€ro COIMAIBHOTO OBITHSA, opMa OTPAKEHUS OKPYKAIOIIET0 MHUPA, YCIOBUE YCIEIIHOTrO MO3HAHWS U
aKTUBHOTO TpeobOpa3oBaHus JeHCTBUTENbHOCTH. OnepupoBaHHe MPOCTPAHCTBEHHBIMU O0pa3aMu
0o0BbeIMHACT pa3Hble BUABI yUeOHON U TPYIAOBOW AESITENBHOCTHU, SIBISETCS OJAHUM U3 MPOGECCHOHATHHO
BAKHBIX KauyeCTB, MOATOMY aKTyallbHa 3a1ada (OpPMUPOBAHUA Yy OOYHAIOIIUXCS MPOCTPAHCTBEHHOTO
MBIIIJIEHHUS] KaK PA3HOBUIHOCTH OOPA3HOTO MBIILICHHUS] — CYIIECTBEHHOT'0 KOMIIOHEHTA B MOJTOTOBKE K
MPAKTUYECKON AEITeTbHOCTH MO MHOTUM HaIPABJICHUSIM.

Ilenp ocBoeHus mporpamMmMbl yueOHoro kypca «l['eomerpusi» Ha 0a30BOM YpOBHE OOyuYeHHS —
o0rieo0pazoBarenbHOE M OOMIEKYIBTYPHOE pa3BUTHE OOyYaromMxcs yepe3 oOecredyeHrne BO3MOXKHOCTH
MPUOOpPETEHNUs U UCTIONB30BAHUS CUCTEMATUUECKUX T€OMETPUIECKUX 3HAHUN U AeMCTBHM, CrIEIIU(UIHBIX
T€OMETPHH, BO3MOKHOCTH YCIIEITHOTO MPOJOHKEHUS 00pa30BaHus MO CIICUATBHOCTSM, HE CBSI3aHHBIM C
MIPUKJIATHBIM HCIIOJIb30BAaHUEM T€OMETPHH.

[IporpaMmma mo reomMeTpuu Ha 0a30BOM ypOBHE MpeAHAa3HaueHa s OOydaroluxcs cpenHeit
IITIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUI Ha YpPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUS.
Taxkum oOpa3zom, oOyuaromuecs: Ha 6a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIMEe MaTeMaTHUECKHEe YMEHUs,
CBSI3aHHBIE CO CHENM(UKON reoMeTpun U HEOOXOAUMBbIE JUIS KU3HU B COBpeMEHHOM obmiectBe. Kpome



3TOTO0, OHU UMEIOT BO3MOKHOCTh M3yYUTh F€OMETPHUI0 Oosiee riryOoKo, eclii B AajJbHEWIIeM BO3HUKHET
HEOO0XOIMMOCTh B TEOMETPUUYECKHUX 3HAHUAX B MPOPECCUOHATIBHOM IEATEILHOCTH.

JIoCTIKEHHME eI OCBOCHHUS MPOTPaMMBbl 00ECTICUMBACTCS PEIICHHEM COOTBETCTBYIOIIMX 3ajad.
[TpuopurteTHbIMH 3amauaMu OcBoeHHs Kypca «['eomerpum» Ha 6a3oBom ypoBHe B 10—I11 kimaccax
SIBIISTFOTCSL:

e (opMHUpOBaHHE TPEACTABICHUS O TEOMETPHH KaK YacTH MHUPOBOW KyJbTYPHl U OCO3HAHHUE €&

B3aMMOCBSI3HU C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX W TellaX BpAIIEHHs KaK O BAKHEHIINX
MaTEeMaTUYEeCKUX MOJIENAX, IO3BOJSIIOIIMX ONUCHIBATh W HM3y4aTh pa3HbIC SIBICHUS
OKPYXKaIOIIEro MHpa;

e (opmMHupOBaHHE YMEHHS paclo3HaBaTb Ha YepTeXax, MOJENAX W B pEATbHOM MHpE
MHOTOT'PaHHHUKH U TeJla BPAIICHUS;

e OBJIQJICHWE METOJAMH PEUICHHS 33734 Ha IMOCTPOCHUS Ha M300paKEHUSX MPOCTPAHCTBEHHBIX
uryp;

e (opMHUpOBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMHU TOHSATHSIMH O MHOTOTPAaHHHMKAX W TeJax
BpaIleHNs ¥ X OCHOBHBIMH CBOWCTBaMU;

e OBJIAJICHUE aJITOPUTMAMH PEUICHHUS OCHOBHBIX THIIOB 33/1a4; (OpMHpPOBaHNE YMEHHS ITPOBOIUTH
HECJIO)KHBIE JIOKa3aTeJIbHbBIE PACCyKACHNUS B XO/I€ PEIICHHsS] CTEPEOMETPHUUECKHX 3a1ad U 3a/1a4
C TMPaKTHYECKUM COJICPIKAaHUEM;

® Ppa3BUTHE WHTEIUICKTYaJbHBIX W TBOPUYECKHX CIIOCOOHOCTEH OOyJaromIuxcsi, IMO3HABATEIBHOM
aKTHBHOCTH, UCCIIEJOBATEIbCKUX YMEHUM, KPUTUYHOCTH MBIIIICHUS,

e (QopmupoBaHne (QyHKIMOHANBHOW T'PaMOTHOCTH, pENEBAHTHOM TI'€OMETPUU:  YyMCEHHE
pacmo3HaBaTh TPOSBICHHUS TEOMETPHUYECKUX IIOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
PEaNTbHBIX KM3HEHHBIX CHTYAIMIX W MPH W3yYCHUH JPYTHX YYEOHBIX MPEAMETOB, MTPOSBICHUS
3aBUCHMOCTEHl M 3aKOHOMEPHOCTEH, (OpPMYyJIHpPOBAaTh MX Ha S3bIKE T'€OMETPHUH M CO3]aBaTh
reOMETPUYECKUE MOJENN, NPUMEHSATh OCBOCHHBIM T€OMETPHYECKUI ammapar Al peleHHs
NPaKTHKO-OPUEHTUPOBAHHBIX ~ 3aJad, MHTEPIPETUPOBATH M  OICHUBATH  IOJyYCHHBIC
PE3yJIbTaTHI.

OTnnuuTenbHON 0COOCHHOCTBIO TPOTrPaMMBI SIBJISICTCS BKIIIOUEHHE B KypC CTEPEOMETPUH B Hayaje
ero M3y4eHHUs 3ajJay, pEIlacMbIX Ha YPOBHE WHTYHTHUBHOTO IIO3HAHHS, M ONPEACIEHHBIM 00pa3oM
OpraHM30BaHHAs pabdOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJHPYET NPOTEKaHHE HWHTYUTHBHBIX IIPOLIECCOB, MOTHUBHUPYET K JalbHEHIIEMY
U3YUYCHUIO TIpeIMeTa.

[Tpeanourenue oTaaéTCsl HATIISTHO-KOHCTPYKTHBHOMY METOJY OOYYEHHsl, TO €CTh TEOPETHYECKHE
3HAHUS UMEIOT B CBOEH OCHOBE YYyBCTBEHHOCTH IPEAMETHO-TIPAKTUYECKOW HeATeNbHOCTU. Pa3Butne
IIPOCTPAHCTBEHHBIX MPEACTABICHUH Y yUYalllUXCsl B Kypce CTEPEOMETPHUU MPOBOJIUTCS 3a CUET peIIeHHs
3ajay Ha CO3/laHME INPOCTPAHCTBEHHbIX OOpa30B M 3alady Ha ONEPHUPOBAHHME MPOCTPAHCTBEHHBIMHU
obpazamu. CozmaHue oOpa3a IMpPOBOJUTCS C ONOPOM Ha HArjsAHOCTb, a ONEpUpOBaHHE O0pa3oM — B
YCIIOBUSX OTBJIEYEHHUS OT HArJSIIHOCTH, MBICIEHHOTO M3MEHEHUS €r0 CXOTHOT'O COJIePKAHMUS.

OcHoBHBIE cojiepkaTenbHble TMHUU Kypca «I'eometpum» B 10—11 kmaccax: « MHOrOrpaHHUKWY,
«[IpsiMble W TJIOCKOCTH B HpoOCTpaHCcTBe», «Tema BpameHus», «Bekropel W KOOpIMHATHI B
npocTtpaHcTBe». DopMUpPOBaHME JIOTHUECKUX YMEHUH pachpenensieTcs He TOJbKO MO CoJepKaTeIbHbIM
JIMHUSM, HO U 10 roJjaM 00y4eHHs Ha YPOBHE CPEIHEro 00Iero oopa3oBaHUsL.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yjibTaTaM OCBOEHHUS pabodei
IpOrpaMMbl, paclpeieNéHHbIM 10 TojaM OO0YyYeHHUs, CTPYKTypUPOBAHO TakUM 0Opa3oM, 4YTOObI
OBJIQJICHUE TE€OMETPUYECKUMHU TOHATUSAMH U HAaBBIKAMU OCYILIECTBIUIOCH TOCJIEIOBATENbHO |



MOCTYTATEbHO, C COOJIOACHUEM NPUHIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKJIIOYAIHCH B
OOILIYI0 CHCTEMY I'€OMETPUYECKUX IPEACTABICHUI 00y4aromMXcs, paclupsis u yriayomss e€, obpasys
IIPOYHBIE MHOKECTBEHHBIE CBA3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpun orsogurcs 2 daca B Heaemto B 10 knacce u 1 wac B Henenmto B 11 kiacce,
BCEro 3a JiBa roja ooy4yeHus - 102 yueOHbIX Haca.

COJAEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUSA CTepeoMeTpuu. Touka, MpsiMas, IMIOCKOCTh, MpocTpaHCcTBO. [loHsTHe 00
aKCMOMAaTUYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMbI CTEPEOMETPHUHU U CIIEJCTBUS U3 HUX.

B3aumHoe pacnonoxeHue TMNpsAMBIX B TMPOCTPAHCTBE: IEpPECEKaIOUIUecs, MapajljielibHble U
CKpeluBaomuecs npsmbie. [lapamiensHOCTh MPSMBIX M IJIOCKOCTEH B NMPOCTPAHCTBE: MapasieibHbIe
MpsIMbIE B POCTPAHCTBE; MapajIeIbHOCTh TPEX MPSAMBIX; MapaJlJIeIbHOCTh MPSIMOM U MIIOCKOCTU. YTJIBI C
COHAINPABJICHHBIMA CTOPOHAMM; YTOJ MEXAY NPAMBIMHA B IIpocTpaHcTBe. [lapamienbHOCTh MIOCKOCTEM:
napajiebHble MUIOCKOCTH; CBOMCTBA MapajulebHBIX IIOCKOCTeW. IIpocTelimne mpocTpaHCTBEHHbBIE
¢burypsl Ha TIOCKOCTU: TETpa’Ap, KyO, mapajuiesenune; MoCTPOCHUE CEUCHUH.

[lepneHUKyISIpHOCTh MNPSAMOW W IUIOCKOCTH: MEPHEHAUKYISPHBIE MpsSMbIE B IPOCTPAHCTBE,
MpsIMBIE TMApaJUIEIbHbIE U MEPIEHANKYJISIPHbIE K IUIOCKOCTH, MPU3HAK MEPIEHIUKYIIPHOCTH NPSIMOU U
IJIOCKOCTH, TE€OpeMa O HPSIMON NEPHEHAUKYISIPHOM IUIOCKOCTH. YTUIBI B IIPOCTPAHCTBE: YroJl MEXIy
NpsIMOM M IUIOCKOCTBIO; JABYTPAHHBIM YroJ, JUHEHHBIM yros JIByrpaHHoro yria. llepneHnukynsp u
HAaKJIOHHBIE: PAacCTOSIHUE OT TOYKH A0 IIOCKOCTH, PACCTOSHHE OT MPSAMOM 1O IJIOCKOCTH, IMPOEKIUS
¢burypsl Ha IUIOCKOCTb. llepneHAuKYISpHOCTh IJIOCKOCTEH: MpH3HAK MEePHEHAUKYISIPHOCTH ABYX
mockocteil. Teopema o Tpéx neprneHIuKyaspax.

MHOrorpaHHuKH

[loHsiTHE MHOTOrpaHHHMKA, OCHOBHBIE 3JIEMEHTbl MHOIOTPAaHHUKA, BBINYKJIbIE U HEBBIMYKIIbIC
MHOTI'OTpaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronbpHas npu3Ma; rpaHd U OCHOBAHUS IIPU3MBI;
mpsiMasi ¥ HakJIOHHas TMpU3Mbl; OOKOBas W TIONMHAs TOBEPXHOCTh mpu3Mbl. [lapamnenenunesn,
NpSIMOYTOJIBHBIM Mapajuiesienunel U ero cBoictBa. [lupamupa: N-yronpHas nupamuja, T'paHd U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIbI; TPABHIIbHAS U YCEUEHHAS TUPAMU/IA.
OnemMeHThl NpU3MBbl U upaMuibl. [IpaBuIbHbBIE MHOTOTPAaHHHUKY: TIOHATHE TIPABUJIBHOTO MHOTOI'PaHHUKA;
MpaBUJIbHAS TpU3Ma W MpaBUJIbHAS NHPAMHA; MPABWIbHAS TPEYrojbHas NMUPAMUIA U TPABHIIbHBIN
TeTpa’rp; KyO. IlpeacraBneHue o MpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’Ip, JOJEKa’Jp W HKOCAdp.
Ceuenust IpU3MbI U TUPAMUBI.

CuMMeTpHs B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTENBHO TOYKH, MPSAMOMN, MNIOCKOCTU. DJIEMEHTBI
CUMMETPHUHU B MUpaMUJaX, MapaieNenumeax, NpaBuibHbIX MHOTOTpaHHUKAX.

Bbluncienue 31eMEHTOB MHOTOTPAaHHUKOB: p&Opa, auaroHanu, yrasl. [lnomans OokoBoi
MOBEPXHOCTH W TOJHOM MOBEPXHOCTH NPSMOM MPHU3MBI, IUIONIAJb OCHOBaHWH, TeopemMa O OOKOBOI
MOBEPXHOCTH TMpsiMOM mpu3Mbl. [lnomans OOKOBOW MMOBEPXHOCTH W MOBEPXHOCTH MPABUIBHOMN



MUpaMHIbI, TeopeMa O IUIOMaau yced€HHOU mupamuiabl. [lonstue 00 00BEMe. OO0BEM TUPAMUIBI,
MIPU3MBI.

[TomoOHbIe Tena B mpocTpancTBe. COOTHOIICHHS] MEXIY IUIOMIAASMH MMOBEPXHOCTEH, 00BEMaMu
MOTIOOHBIX TE.

11 KJIACC

Tena BpaumieHus

HunuHapuyeckas  NOBEPXHOCTh,  00pasylolMe  IIMHAPUYECKOM  NOBEPXHOCTH,  OCb
HWIMHAPUYECKON moBepXHOCTU. LlunmmHpap: ocHoBaHUsS M OOKOBas MOBEPXHOCTb, OOpasyrollas U OCh;
ionaab OOKOBOM M MOJHON MOBEPXHOCTH.

Konunueckasi moBepXxHOCTh, 00pa3yrole KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA KOHUYECKOU
noBepxHocTU. KoHyc: OCHOBaHWME M BeplIMHa, oOpasyolias MW OCb; IJIO[aJb OOKOBOW W TOJTHOMU
MTOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yIolIie U BbICOTA; OCHOBAHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHrp, paguyc, JMaMmeTp; IIouaab NOBEpXHOCTH cephl. BzanMHoe pacronoxeHue
cdepbl ¥ MIIOCKOCTH; KacaTelbHasl IIIOCKOCTh K chepe; miomaib chepsl.

N300paxenue Ten BpalieHUs Ha MIIOCKOCTH. Pa3BépTka IUIMHApA U KOHYca.

KoMmOunanmuu Ten BpalieHuss ¥ MHOTOTpaHHUKOB. MHOTIOTrpaHHUK, OINHCAaHHBIA OKOJIO cdepsl;
cdepa, BMcaHHasi B MHOTOTPAHHUK, UJIH TEJIO BPaILlEHUSI.

[Tonsitne 06 06bEMe. OCHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 00BEME MPSIMOYTOJIBHOTO
napajiesnenunesa u cineacTsus u3 He€. O0béM nMMHapa, KoHyca. O0BEM 1mapa U miomab chepsl.

ITono6uble Tena B mpocTpaHcTBe. COOTHOLICHHUS MEXIY IUIOMIAISIMHM MOBEPXHOCTEH, 00bEMaMU
MOIOOHBIX TEI.

Ceuenus nuMaMHApa (MapajuleIbHO M MEPIEHAMKYJSIPHO OCH), CEUeHMsI KOHyca (IapajielibHOe
OCHOBAHHIO U MPOXOJIAIIEE YePE3 BEPILNHY), CEUEHUS 1Iapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha mutockocTH U B npocTpaHcTBe. Cll0)KeHHE U BBIUMTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOPA
Ha uucio. PasnoxeHune BekTopa mo TpEM HEKOMIUIAaHAPHBIM BekTopaM. [IpaBwiio mapamenenunena.
Pemenne 3anay, cBS3aHHBIX C MPUMEHEHHEM IpaBWII JieiicTBUi ¢ BekTOpaMu. IIpsmoyrosbHas cuctema
KoopauHaT B npoctpaHcTBe. Koopaunartel Bektopa. Ilpocreiimume 3agaun B KOOpAMHATAX. YOI MEXIY
BekTopamu. CKalsipHOE MPOU3BEICHUE BEKTOPOB. BrIuncieHe YIIIOB MEX/Y NPSAMBIMU U IIIOCKOCTSAMHU.
KoopauHaTHO-BEKTOPHBIM METO/I P pEIIEHHH F€OMETPHUECKUX 3a/1au.

IINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIMYyHOCTHBIE  pE3y/NbTaThl OCBOEHHMsS MporpamMmbl  ydyeOHoro mnpeamera «MaTeMaTHKa»
XapaKTEPU3YOTCS:

I'paxxnanckoe Bocnuranme:

c(OPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIUHM OOydaloerocs Kak aKTUBHOTO U OTBETCTBEHHOIO
YjieHa POCCUHCKOro OOIIeCTBa, MPEICTaBIEHHEM O MaTeMaTHUYECKHUX OCHOBaX (YHKIMOHUPOBAHHUS
Pa3NUYHBIX CTPYKTYP, ABJICHHMH, MPOLEAYP IPAXKAAHCKOr0 00IIecTBa (BBIOOPHI, ONPOCHI U TIp.), YMEHUEM
B3aMMO/IEHCTBOBATH C COLIMANBHBIMU HHCTUTYTAaMH B COOTBETCTBUU C UX (DYHKIMSIMU M HA3HAUEHUEM.

IIarpunoTnyeckoe BOCIMTAHUE:



C(OPMHPOBAHHOCTBIO POCCHMCKON TpaKIAHCKOW HWIACHTUYHOCTH, YBAXEHHS K MPOILJIOMY U
HACTOSIIEMY POCCHUHCKOM MaTEMAaTHKHA, LEHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSAM POCCHICKHUX
MAaTEMAaTUKOB U POCCHICKONM MaTeMaTUYECKOW LIKOJbI, K MCIOJb30BAHUIO ATUX JTOCTUKEHHUHN B JIPYTUX
HayKaX, TEXHOJOTHIX, Chepax SIKOHOMHUKH.

JlyXO0BHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTCH POCCHICKOr0 Hapojaa; COPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHUS, dTUYECKOTO IMOBEJICHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM IOCTIKCHUM HAYKH H
JeSITENIbHOCThIO YYEHOI0; OCO3HAHUEM JIMYHOI'O BKJIa/la B IOCTPOEHUE YCTOMYUBOIO Oy IyIIEro.

JcTeTH4ecKoe BOCIUTAHME:

ACTETUYECKUM OTHOIICHHEM K MHUPY, BKIIOYAsl ICTETUKY MaTeMaTHUYECKHX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/la4, PEIICHUH, pacCyXJCHUM; BOCIPHUUMYHBOCTHIO K MAaTEMAaTUYECKUM acCIeKTaM
pa3IUYHBIX BU/IOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHKE:

c(hOpMHUPOBAHHOCTHIO YMEHHUSI MPUMEHSATH MAaTEMAaTUYECKHE 3HAHMUS B WHTEpEcax 3J0pPOBOrO0 M
6e3omacHoro obpa3a KH3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3J0POBbIO (340pPOBOE MUTAHHE,
cOaaHCUpPOBAHHBIM PEXUM 3aHATUN M OTHbIXa, peryisipHas (QuU3MYecKas aKTUBHOCTH); (HU3NYECKOTO
COBEPIIICHCTBOBAHUS, TIPH 3aHATUSX CIIOPTUBHO-03/IOPOBUTEILHOMN JEATEIHHOCTHIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHHEM IIEHHOCTH TPYIOJIIOOUS; UHTEPECOM K PazIu4HbBIM cdepam
npodeccuoHanbHOM JEATENbHOCTH, CBA3aHHBIM C MaTEeMaTUKOW U €€ NPUIOKEHUSMHU, YMEHHEM
COBEpINIaTh OCO3HAHHBIA BBHIOOp Oymymied mnpodeccud W peaan30BBIBATH COOCTBEHHBIC >KU3HCHHBIC
IJIaHbI; TOTOBHOCTBIO U CIIOCOOHOCTHIO K MaTeMaTHYeCcKOMY OOpa30BaHUIO M CaMOOOpPa30BaHMIO HA
MPOTSHKEHUM BCEH KU3HU; TOTOBHOCTBIO K AKTMBHOMY YYacTHIO B PEIICHUM IPAKTHYECKUX 33134
MAaTeMaTH4E€CKOW HAMPaBICHHOCTH.

JKO0JI0TrHYeCKOe BOCIIUTAHHE:

cOPMUPOBAHHOCTHIO ~ DKOJIOTUYECKOW  KyJbTYypbl, OHMMAaHHEM  BJIHMSHHUS  COIMAJIBHO-
HSKOHOMUYECKUX MPOILIECCOB HA COCTOSIHME MPUPOAHON M COIUMAIBHOMN Cpelbl, OCO3HAHHEM TJI00aTbHOTO
XapakTepa JKOJOTHYECKUX MpoOJeM; OpHEeHTaluell Ha NpPUMEHEHHEe MaTeMaTU4YeCKUX 3HaHUM s
pelieHus 3ajad B 00JaCTH OKpPYXKaloIled Cpe/bl, MIaHUPOBAHUS MOCTYNKOB M OIICHKU WX BO3MOXKHBIX
MOCJIEICTBUM IJIs1 OKPYIKAIOIIEH Cpebl.

IleHHOCTH HAYYHOI'O NTO3HAHHUA:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAayKd M OOILIECTBEHHOW MPAKTUKH, NMOHMMaHHWEM MaTeMaTH4ecKod HayKu Kak cepbl 4eloBedecKoi
NEeSATENbHOCTH, 3TANoOB €€ pa3BUTUS U 3HAUYMMOCTH JJI Pa3BUTHUS LMBWIN3ALMHU; OBJIAJICHUEM S3bIKOM
MaTeMaTUKd M MaTEMaTU4YeCKOM KyJIbTYpOll KaK CpPEACTBOM [O3HAaHUS MHPA; TOTOBHOCTBIO
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEI0BATENBCKYIO I€ATEIbHOCTh MHIUBUIyaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATHI

MertanpeaqMeTHbIe pe3yJIbTaThl OCBOCHHUS MpOrpaMMbl ydeOHOro mpeaMera «MaremaTHKa»
XapaKTePU3YIOTCS OBJIQJICHUEM YHHBEPCAIBHBIMU HO3HABAMENbHBIMU OCUCEUIMY, VHUBEPCANbHBIMU
KOMMYHUKAMUBHBIMU OCUICBUAMU, YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OCUCMEUSMU.

1) Vuusepcanvuvie noznasamenvuvle Oelicmsusi, obecnewusaiom Gopmuposanue 06a306bIX
KOZHUMUBHbIX NPOYecco8 oOyuaowuxcs (0ceoeHue Memooos HOSHAHUA OKPYICAWe20 Mupa,
npUMeHeHUe T02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ ungopmayuel).

basoBble Jlornyeckue 1ecTBUA:



BBISIBJIATh M XapaKTepU30BaTh CYIIECTBEHHBIC MTPU3HAKH MAaTEeMaTHUYECKUX OOBEKTOB, MOHITUM,
OTHOLICHUH MEXJy HOHATHAMH; (OPMYIHPOBATH OIPENEICHUS TOHSATUN; YCTaHABIUBAThH
CYLIECTBEHHBIN MPHU3HAK KIacCU(pUKAIIMH, OCHOBAHUS AJisi 0000IICHUS U CPABHEHUS, KPUTEPHH
IIPOBOJUMOrO aHAIN3a,;

BOCIPUHHUMATh, (OpPMYIMpOBaTh U MNpeoOpa3oBbIBATH CYKJIEHUS: YTBEPAUTEIbHbIE U
OTpHULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIOBHBIE;

BBISIBJIATh MAaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpEYHsi B (PaKTax,
JAHHBIX, HAONIONEHUSAX U YTBEPXKACHUAX; MpelaraTb KPUTEPUM Ui BbISBJICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUUL;

JieNaTh BBIBOJBl C HCIOJB30BAHMEM 3aKOHOB JIOTMKHM, JEIyKTUBHBIX M HWHAYKTHBHBIX
YMO3aKIIIOYEHNH, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKJIEHUH (MpsiMble M OT
IIPOTUBHOI0), BBICTpauBaTh AapryMEHTALUIO, NPUBOJUTH MPUMEPHl U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYKJICHHSI U BHIBOJIBI,

BBIOMpATh CMOCO0 perieHusl yuyeOHOM 3ahauu (CpaBHMBATh HECKOJIBKO BAapHAHTOB PEIICHMS,
BbIOMpaTh HanOoJIee MOAXOASAIMINN ¢ YYETOM CaMOCTOSITENIHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarejabcKue AeiicTBHA:

WCIIOJIb30BAaTh BOIPOCH KaK HCCIICNIOBATEIBCKHUA WHCTPYMEHT TO3HAHMS; (HOPMYIHPOBATH
BOIPOCHI, (UKCHUPYIONIUE IMPOTHBOPEUNE, IMPOoOJIeMy, YCTaHABIMBATH HMCKOMOE M JIAHHOE,
(hopMHUPOBATh TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO IMO3HIINIO, MHEHHUE;

MIPOBOJIUTH CAMOCTOSITEIILHO CIIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICAOBAHNE 110 YCTAHOBIICHHUIO
OCOOCHHOCTECH MaTeMaTHYeCKOro OOBEeKTa, SBJICHUS, IPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH
MeX Ty 00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMH,

CaMOCTOSITENIbHO (hOpMYyJTHpOBaThH OOOOIICHUS W BBIBOJABI IO pe3yJibTaTaM IPOBEACHHOTO
HAOJIIOJICHUS, UCCIICIOBAHHUS, OIICHUBATh JJOCTOBEPHOCTD IMOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IEeHHIT;

MPOrHO3UPOBATh BO3MOXKHOE Pa3BHTHE IMPOIIECCA, a TAKKE BBIIBUTATh HPEIOI0KEHUS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.

PabGora ¢ undopmanmeii:

2)

BBISBIIATH AeUIMTH MH(DOpMANWKU, TaHHBIX, HEOOXOIMMBIX ISl OTBETAa Ha BONPOC U JUIS

peLICHUs 3a/1a4H;

BBIOMpaTh  MHPOpPMAIMIO W3  HCTOYHUKOB  Pa3JIMYHBIX  THUIIOB,  AHAJM3HPOBATh,

CHCTEeMaTH3UpPOBAaTh W HWHTEPIPETUPOBATh HH(POPMAIMIO pa3NUYHBIX BUAOB U  (opm

NIPEACTaBIICHHUS;

CTPYKTYPHPOBaTh MH(OPMAIHIO, MPEACTABIATh €€ B pa3IM4HBIX (hopMax, HWILTIOCTPHPOBATH

rpaduyuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMH IO CAMOCTOSTENLHO COPMYITMPOBAHHBIM KPUTEPHSIM.
Vuueepcanvnvie KomMMyHuKamuenwvle Oelicmsus, o0bOecneuugarom  CcQopMuUposanHocmy

COUUAIbHBIX HABLIKO6 06yqaiow;ux0ﬂ.
OO0menmne:

BOCIIpUHUMATh U (I)OpMy.]'II/II)OBaTB CYKJACHUA B COOTBECTCTBUH C YCIIOBUAMU U LCIIAMU 06IJ_I€HI/IH;
SICHO, TOYHO, I'PAMOTHO BBIPAKAaTh CBOIO TOYKY 3pCHHA B YCTHBIX W NHUCBMCHHBIX TCKCTaX,
AaBaTb MOACHCHUS 110 XOAY PCHICHUA 3aa4v, KOMMCHTHPOBATH HOJIy‘{CHHBIf/'I pe3yibTar;

B XO0AC O6C}’)K,[[CHI/I}I 3a4aBaTb BOIIPOCHI 1O CYHICCTBY o6cy>1<11aeM0171 TCMBI, HpO6HCMBI,
pemaeMoﬁ 3aa4¥, BbICKA3bIBATb UACHU, HAILICJICHHLIC HA IMOUCK PCHICHUS; COIMMOCTABJIATH CBOU



CYKACHUA C CYXICHUAMHU JPYTIUuX YYaCTHHUKOB JMUajiora, OGHapyx(I/IBaTb pasimmune n CXoAaCTBO
MO3HILIUIT; B KOPPEKTHOH popme hopMyInpoBaTh pa3HOTIacus, CBOM BO3PAKEHUS;
NpCACTaBJIATL PE3yJibTaThbl PCHICHUA 3ada4d, OKCICPUMCHTA, HWCCICAOBAHHA, IIPOCKTA,
CaMOCTOATCIIBHO BBI6I/IpaTb q)OpMaT BBICTYIIJICHUA C y‘-IéTOM 3aa4 INpC3CHTAOUHU U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHnuecTBo:

MIOHMMAaTh M HCIOJb30BaTh IPEUMYLIECTBA KOMAaHAHON W WHIUBUAYalIbHOW palbOTHI IpHU
pelieHny Y4yeOHbIX 3a7ay; I[PUHUMATh 1€JIb COBMECTHOH JESITENbHOCTH, IJIAHUPOBATh
OpTaHU3aIlMI0 COBMECTHOM pabOTHI, pacHpenesaTh BHIBI PadOT, JOrOBAPHBATHCS, 0OCYKIAaTh
MPOIIECC U pe3ybTaT paboThl; 0000IIaTh MHEHUS HECKOJIBKHX JIIOJIEH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (0OCykaeHHs, OOMEH MHEHHUI, «MO3rOBbIE
HITYPMBD» U HWHBIE); BBINOJHITH CBOK YacTh pabOThl M KOOPAMHHUPOBATH CBOM JIEHCTBHUS C
JIPYTMMM YJ€HaMU KOMaH[bl; OILIEHHMBAaTh Kauye€CTBO CBOEro BKJIaJa B OOIMIMHA HPOAYKT IO
KpUTEPUSIM, C(HOPMYIUPOBAHHBIM YUYACTHUKAMU B3aUMOJIEHCTBHSL.

3) Vhusepcanvuvie pecynsmueHble Oelicméus, 00ecneuusaom @GOopMUpOSaAHUEe CMbICIO8bIX

VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranuszanms:

COCTaBJISITh IUIAH, AJITOPUTM pEIIeHU 3a/1a4uM, BEIOUPATh CIIOCO0 PElIeHHUs C YUETOM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBATH
BAapUAaHTHI PEIICHUN ¢ YIETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb:

BIIaJIETh HaBBIKAMH IO3HABATENBbHON peduieKCcuM KaK OCO3HAHUS COBEpIIAEMBbIX AECHCTBUN U
MBICIIUTENbHBIX ~ MPOLECCOB, MX Ppe3yJbTaTOB; BIAJeTh CIOCO0AMH  CaMOMPOBEPKH,
CaMOKOHTPOJIS IIpoIIecca U pe3yJibTaTa pellieHrs MaTeMaTuIecKoi 3a1a4u;

MpeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH pEUICHUH 33aJayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAMIGHHBIX OLINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3yJIbTaTa LIEIN U YCIOBUIM, OOBSICHITh MPUUYNHBI JOCTHKCHUS WIIH
HEJOCTH)KEHHSI ~ pe3yJIbTaTOB  JAEATEIbHOCTH, HAXOIUTh  OMMOKY, JaBaThb  OLEHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBarh NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

IIpMeHATh aKCMOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX IIPHU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: APAJUIENBHOCTD U NEPIEHANKYIISIPHOCTD MPSMBIX U TNIOCKOCTEH.

KnaccugunupoBars B3auMHOE pacloioxKeHHE NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATHAMHU: IBYTPAHHBINA yrojl, TPaHU IBYIPAHHOIO yria, peOpo JBYIpaHHOIO yIia;
JMHEWHBIA yroJl IBYTPaHHOTO yIiia; TpajycHas Mepa JIBYTPaHHOrO yria.

OnepupoBaTh MOHATUSAMU: MHOTOIPAHHUK, BBITYKIIBIH M HEBBITYKJIBIH MHOT'OIPAaHHMK, 3J€MEHTHI
MHOTOI'paHHUKA, TPABUIIBHBII MHOTOTIPAaHHUK.

Pacrio3HaBaTh OCHOBHBIC BHABI MHOTOTPAaHHHMKOB (MHMpaMuaa; MpU3Ma, TPSAMOYTOJBHBIN
napasuenenumnes, Kyo).



KnaccugunupoBarb MHOTOTpaHHUKH, BBIOMpAasi OCHOBaHMS JUIS KJIACCH(PHUKALUU (BBIMYKIbIE H
HEBBIYKJIBIE MHOTOTPaHHUKM; IPaBWIbHBIE MHOTOIPAHHUKHU; MPSAMbIE U HAKIOHHBIE IPU3MBI,
napajuIeIenuIe bl).

OnepupoBaTh NOHATUAMU: CEKYIIasl IUIOCKOCTb, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCTIONIb3YsI METOJ CIIE/IOB.

CrpouTh ce4eHHs] MHOIOI'PAaHHUKOB METOJIOM CJIEZIOB, BBIIOJHAThH (BBIHOCHBIE) TUIOCKUE YEPTEXKHU
U3 PHCYHKOB ITPOCTBIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHHZY.

Pemrate 3amaum Ha HAaXOXACHHWE TEOMETPUYECKHX BEJIWYMH IO O0paslaM WIH alIrOpHTMam,
MIPUMEHSS] U3BECTHBIE aHAJIUTUYECKUE METOJbI MPU PELIEHUU CTAaHIAPTHBIX MaTeMaTHYECKHX 337a4 Ha
BBIYMCIICHUE PACCTOSIHUI MEX1y ABYMs TOYKaMH, OT TOYKH /0 MPSIMON, OT TOYKHU JI0 MIIOCKOCTH, MEKITY
CKPEILMBAIOIIUMHUCS MPSIMBIMU.

Pemars 3amaun Ha HaxoXKJIEHHE TE€OMETPUYECKHX BEIMYMH MO 00pasliaM WU alropuTMam,
MIPUMEHSIS] U3BECTHBIE aHAJIUTUYECKUE METOJbI MPHU PELIEHUU CTaHIAAPTHBIX MaTeMaTHYECKHX 3a7ad Ha
BBIYMCIICHUE YIJIOB MEXAY CKPELIMBAIOIIMMUCS TMPSMBIMH, MEXIY MNPSAMOA U IJIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boruncnate 00BbEMBI M IUIOHIAAM TMOBEPXHOCTEH MHOIOIPAHHUKOB (IIpHU3Ma, MUpaMHla) C
MpUMEHEHHEM (QOPMYJI; BBIUUCIATH COOTHOLIEHHMS] MEXIy IUIOIAJsIMU MOBEpXHOCTEH, O00bEMaMH
M0I00HBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATHSAMH: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OChb U IUIOCKOCTh CUMMETPUU;
LIEHTP, OCh U INIOCKOCTh CHMMETPUU (PUTYPBHI.

W3BnekaTb, mpeoOpa3oBbIBaTh M HMHTEPIPETUPOBATh HH(GOPMALMIO O IPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTrypax, MPEeICTABICHHYIO Ha YePTEkKaxX U PUCYHKaX.

[IpuMeHnsaTh reoMeTpuyeckue (pakThl Al PEIIEHUs] CTEPEOMETPUUECKUX 3a/ad, MPearnoIaratiinx
HECKOJIbKO LIaroB PEIEeHUs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

[IpuMeHnsaTh mpocCTEHIINE MPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHMKALIMOHHBIE CHUCTEMBbI
IIPU PELICHUN CTEPEOMETPUUECKUX 3a1au.

[IpuBoaUTE HpUMEpPbl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOAE U JKU3HHU, paclo3HaBaTh
IIPOSIBJICHNE 3aKOHOB N'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOTyYeHHbIE 3HAHUS Ha MIPAKTUKE: aHAJIM3UPOBATh pPealbHble CUTyallud U IPUMEHATh
U3yYEHHbIE TOHATHS B IPOLECCE MOMCKA PELICHHs MaTeMaTH4eckd C(OpMYJIUPOBAHHOM MpoOIIeMBl,
MOJICJINPOBaTh peajibHble CUTYalluM Ha $3bIKE TEOMETPUHM, HCCIIEA0BaTh ITOCTPOEHHBIE MOJEIU C
UCIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHM M TeopeM, ammapaTta aiareOphl; pemaTbh MpakTHYeCKue
3aJjauyl, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUYECKUX BEITHUHUH.

11 KJIACC

OnepupoBaTh MOHATUAMU: IWIMHAPHYECKas TMOBEPXHOCTh, OOpa3yloIiue IMJIMHAPHUECKON
MOBEPXHOCTH; LWJIMHAP; KOHUYECKas IMOBEPXHOCTb, OOpa3ylollre KOHHYECKOM MOBEPXHOCTH, KOHYC;
cdepuueckas HOBEPXHOCTb.

Pacnio3HaBath Tena BpaieHus (LMIMHAP, KOHYC, chepa U map).

OOBACHATH CIIOCOOBI MOJTyYEHHS TEJ BPALICHHS.

KnaccugumupoBars B3auMHOE pacioiokeHue cepsl U MIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBOM CErMEHT, OCHOBAHHUE CETMEHTA, BBICOTA CETMEHTA; IIapOBOI
CJIOHM, OCHOBAHME LIApPOBOTO CJIOSI, BEICOTA IIAPOBOI'0 CJIOS; IIAPOBOM CEKTOP.

Bbruncnare 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeNl BpallleHHs, T'€OMETPHUYECKUX Tel C
npUMeHEeHHEeM (HOpMYII.



OmnepupoBaTh MOHATUSAMHU: MHOTOTPAaHHUK, BIUCAHHBIK B cepy W ONUCAHHBIA OKOJIO cheps;
C(bepa, BIIMCAHHAA B MHOT'OI'PaHHUK WJIA TCJIO BPAILICHUA.

BrerauciaaTs coOoTHOIIECHUS MCXKAY IUIoImaaaMu HOBerHOCTef/’I 1 00béMaMu HOH06HBIX TCII.

N306paxkaTs n3y4daeMble (GUTYpPBI OT PYKU U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BEIMONHATE (BBIHOCHBIE) IIOCKHUE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX (PUTYp: BUI CBEPXY,
cOOKyY, CHH3Y; CTPOHUTBH CEUCHHUS TEJI BPALICHHSL.

W3BnekaTh, HWHTEPHPETHPOBATH M MPEeoOpa3oBBIBaTh HH(GOPMAIHMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (pUrypax, mpencTaBIeHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BrmomHaTh )IGI\/'ICTBI/H[ CJIOKCHUS BCKTOPOB, BBIYWTAHWA BCKTOPOB M YMHOKCHHA BCKTOpAa Ha
YHCII0, 0OBSACHATH, KAKUMH CBOMCTBAMU OHU 00JaJatoT.

[IpuMeHATH MpaBWIIO NapAIIEIICTIUIIEA.

OnepupoBaTh NOHATUAMM: JAEKApTOBBI KOOPAMHATHI B NPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOpA,
PAaBEHCTBO BEKTOPOB, KOOpPAMHATBI BEKTOpA, YOI MEXKIYy BEKTOPAMH, CKAISAPHOE IPOU3BEICHUE
BCKTOPOB, KOJUIMHCAPHBIC 1 KOMILIAHAPHBIC BEKTOPLI.

HaXO)II/ITI) CyMMY BEKTOpPOB MU IIPOU3BCACHHUEC BCKTOpa HaA YHUCIIO, YIOJ MCEXKAY BEKTOpaMu,
CKaJIApHOC MMPONU3BCACHUEC, PACKIAAbIBATE BEKTOP IO ABYM HEKOJIJIMHCAPHBIM BEKTOPAaM.

3ajaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIMHAT.

[IpumensaTh TeoMeTpudeckre (akThl A PELIEHUS] CTEPEOMETPUUYECKUX 3a]ay, MPEaroIaraionmx
HECKOJIbKO LIaroB PEIEeHUs, €CJIN YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHOU (opMe.

Pemate npocreiinme reoMeTpu4eCcKe 3a1a4i Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOAA.

Pematp 3aaun Ha TOKa3aTENbCTBO MATEMATUYECKUX OTHOIIECHUHN M HAXOXKJIECHUE T€OMETPUYECKUX
BEJIMYUH MO 00pa3laM MM aJropuTMaM, HMPUMEHSS W3BECTHBIE METOAbI IPU PEUICHUH CTaHIapTHBIX
MaTEeMaTUYECKHX 3aJady.

[IpuMeHATh NPOCTEHIINE MPOrPaMMHBIE CPEACTBA U JJNEKTPOHHO-KOMMYHHMKAIIMOHHBIC CHCTEMBI
IIPYU PELICHUN CTEPEOMETPUYECKUX 3aad.

[IpyBoauTE IpHMEpPBl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IIPUPOJE U KM3HM, PACIO3HABATH
IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATH MOy4YEHHBIE 3HAHMS Ha NIPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIC CUTYAllMN U IPUMEHSITh
U3yYEHHbIE TOHATHS B IPOLECCE MOMCKA PELICHHs MaTeMaTH4eckd C(OpMYJIUPOBAHHOM MpoOIIeMBl,
MOJIETIMPOBATh peEajbHbIE CUTyallud Ha S3bIKE T'€OMETPHUHU, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BAHUEM TE€OMETPUYECKUX IOHATHM M TeopeM, ammapaTa aiareOphl; pelaTh MpaKTHUECKUe
3a/1a4M, CBSA3aHHbIE C HAXOKIECHUEM I€OMETPUUYECKUX BEIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Ne KoJsimyecTBo yacoB
HanmeHnoBaHMe pa3je/ioB U TeM NPOrpaMMbI I OP
n/n Bcero | Koutp. | IIpaxr.
pabotbl | padoThI
1 BBenenue B ctepeoMeTpuio 10 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
2 HpsiMle i MIOCKOCTH B IPOCTP aHCTBe'v 12 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
[MapannenbHOCTh MPSIMBIX U IJIOCKOCTEH
3 [lepnieH UKy ISIPHOCTD NMPSAMBIX U MJIOCKOCTEN 12 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
4 VYTribl MEXIY IPSIMBIMU U TJIOCKOCTSMHU 10 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
5 MHororpaHHuku 11 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOTPAHHUKOB 9 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U yTJIbl 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0
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11 KJIACC

KoandecTBO 9acoB

Ne
11;11 HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI B Kontp. | IHpakr. | ILOP
cero padoTsl | padoThI

1 Tena Bpaienus 12 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
2 OOBEMEBI TET 5 1 bu6mmoreka [IOK https://m.edsoo.ru/1c209e37
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 bubnuoreka [{OK https://m.edsoo.ru/1c209e37
4 [ToBTOpenue, o6o0IIeHNEe, CUCTEMATH3AIlUs 3HAHUN 7 1 bu6mmoreka [IOK https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 4acos Jar
Ne Tema ypoka Koutp. | Ipakr 2 Sl1(0)
n/n Bcero ' | m3y4
padoTsl | padoThI CcHH
|
OcHOBHBIE TIOHSTHS CTEPEOMETPHUU: TOUKA, MPSIMast, IIIOCKOCTh,
1 npocTpancTBo. [IpaBuna n3oOpakeHus: Ha pUCyHKaX: U300pa>keHus 1 bubnuorexa LIOK
. https://m.edsoo.ru/aecc77cd
MJIOCKOCTEH, MapauieNIbHBIX MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
9 [TonsTuA: nepecekaronecs MIOCKOCTH, MTepeCeKaroMecs npsamas u 1 bubmuorexa [JOK
IIJIOCKOCTH https://m.eds00.ru/2d8a9c99
3 [TonsTusA: nepecekaronecs MIOCKOCTH, MTEpECEKaroMnecs npsamas u 1 bu6moreka [IOK
IIJIOCKOCTH https://m.edso00.ru/db685e73
4 3HAKOMCTBO C MHOTOI'PaHHUKAaMH, U300paKeHHE MHOTOTPAaHHUKOB Ha 1 bubnuoreka [IOK
PUCYHKaX, Ha TPOEKIIMOHHBIX YEPTEHKAX https://m.edso00.ru/a63959%d
5 HauanpHbie cBeieHus 0 KyOe U mupamMue, UX pa3BEPTKA U MOJICIIH. 1 bubnuoreka [IOK
CedeHust MHOTOIPaHHUKOB https://m.edso0.ru/b30dff38
6 HauanpHbie cBeieHus 0 KyOe U mupamMue, UX pa3BEPTKA U MOJICIIH. 1 bubmuoreka [JOK
CedeHust MHOTOIPaHHUKOB https://m.edso0.ru/3d8ffd32
7 [TonsiTHEe 00 AKCMOMATHYECKOM TTOCTPOSHUH CTEPEOMETPHH: aKCHOMBI 1 bubnuoreka [JOK
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX https://m.edsoo.ru/Occ5c4fe
8 [TonsiTre 06 aKCHOMaTUYECKOM MTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 bubnunoreka [JOK
CTEPEOMETPHUHU U CIICJICTBUS U3 HUX https://m.edso00.ru/239c8ch4
9 [TonsiTHE 006 aKCHOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI 1 bubnunoreka [JOK
CTEPEOMETPHUHU U CIICICTBUS U3 HUX https://m.eds00.ru/65c6b106
10 [TonsiTHE 00 aKCHOMAaTUYECKOM MTOCTPOCHUU CTEPEOMETPUH: AKCHOMBI 1 bubnmnoreka [JOK

CTCPCOMCTPHU U CIICACTBUA U3 HUX

https://m.edsoo.ru/258fc245
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Bzaumuoe PAaCIIOJIOKCHUEC NIPSAMBIX B IPOCTPAHCTBC: MMECPCCCKAIOIINECH,

bubmuoreka [JOK

11
MapaJIENbHbIE U CKPEIIMBAIOLIMECS MPSIMbIE https://m.edsoo.ru/1a2520f6
[TapamienpsHOCTh NPAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:!
12 napajuieJIbHbIE IPSIMbIE B IPOCTPAHCTBE; MapaICIIbHOCTD TPEX bubnuotexa LIOK
P P pocIp > 11ap P https://m.edsoo.ru/93ad36b3
MIPSIMBIX
13 [TapannenbHOCTh NPSIMBIX U INIOCKOCTEN B MPOCTPAHCTBE: bubnuorexa [JOK
[TapannenbHOCTh NPSIMOM U TIIOCKOCTH https://m.edsoo.ru/ee1d19b9
14 VYriasl ¢ coHanpaBIE€HHBIMH CTOPOHAMH brbmmorexa [OK
p p https://m.edso0.ru/9f4071b9
15 Yron Mexay npsiMbIMU B IPOCTPAHCTBE bubmmorexa [JOK
Ay ip poctp https://m.edso0.ru/fe733862
16 VYroa Mexy NPsSMBIMU B IPOCTPAHCTBE bubamorera LOK
Ay ip poctp https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTh MIIOCKOCTEHN: MapauieabHbIe MIIOCKOCTH Bubnuorexa LTOK
P - 11ap https://m.edso0.ru/2e18f255
18 CpoiicTBa mapayuieabHbIX MIOCKOCTEN bubmmorexa LIOK
P https://m.eds00.ru/e504d656
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TIIIOCKOCTH: TETPadIp, bubnuoreka [JOK
Ky0, mapajieenurne/I https://m.edso0.ru/4a28dc02
. bu6mmoreka [JOK
20 I1
OCTPOCHHE CCHCHIH https://m.edso00.ru/1d434d0f
. bubnuoreka [JOK
21 Hocrpoetne ceenmit https://m.edsoo.ru/ec26fe5d
99 KonTponbnas pabota no teme "[Ipsimbie U MIIOCKOCTH B TPOCTPAHCTRE. bubnnoreka [JOK
[TapannensHOCTh NPSIMBIX U TJIOCKOCTEH" https://m.edso0.ru/9a0a%e56
23 [lepneHUKyISIPHOCTD MPSAMON U TJIOCKOCTHU: MEPIEHANKYISIPHbIE bubnunoreka [JOK
IIpsIMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6a5d
24 [IpsiMble mapaiienbHble U NEPIEHIUKYISIPHBIE K IITOCKOCTH bubnunoreka [JOK
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https://m.edsoo.ru/0ac11c95

25 [IpsiMble TapajuieIbHbIE U MEPIICHIUKYIISIPHBIC K TNTIOCKOCTH Bubmmorexa LIOK
https://m.eds00.ru/ba545966
26 [Ipu3Hak nepneHMKyISIPHOCTH MIPSIMON U TUIOCKOCTH brbmmorexa [OK
https://m.edsoo.ru/f85bfc46
27 [Ipu3Hak nepneHauKyISIPHOCTH IPSIMOM U INIOCKOCTH bubnuotexa LIOK
https://m.eds00.ru/79165d15
28 Teopema o TpsMOiA TIEPIIEHANKYISIPHOHN TIOCKOCTH brmmorexa [TOK
https://m.eds00.ru/635c5087
29 Teopema o TpsMOii IEPTIEHANKYIISIPHOH TJIOCKOCTH bubamorera LOK
https://m.edso0.ru/bd3745f8
30 Teopema o TpsMOiA IEPTIEHANKYIJIIPHOH TJIOCKOCTH bubamorera LOK
https://m.edso00.ru/7d18834b
31 [TepieHAMKYSIp M HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSAMOM JI0 TIIOCKOCTH https://m.eds00.ru/33c477d3
32 [TepieHaANKYSIp ¥ HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, bubnuoreka [IOK
paccTosHUE OT MPSAMOM JI0 TIIOCKOCTH https://m.edsoo.ru/66fefadd
33 [TeprieHaAMKYISIp M HAKIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, bubnuoreka [JOK
paccTosHUE OT MPSMOM JI0 TIIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [TeprieHaAMKYSIp ¥ HAKIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TIJIOCKOCTH, bubnuoreka [JOK
paccTosHUE OT MPSMOM 10 TIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTubl B IPOCTPAHCTBE: YIoJl MEXAY MPSMOUN U IIIOCKOCTBIO BH@HOTeKa HOK
https://m.edso0.ru/6b61b2b4
36 JIByrpaHHbIN yroJ, TMHENWHBIN YroJl ABYTPaHHOTO yria BH@HOTeKa LHOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, TUHEHHBIN YroJl ABYTPAHHOTO yIJia bubmorexa LIOK
https://m.edsoo.ru/c7c777ed
38 [lepneHaMKyISPHOCTD IJIOCKOCTEM: MPU3HAK MEPIICHIUKYIIPHOCTH bubnmnoreka [JOK
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JIBYX TJIOCKOCTEM

https://m.edsoo.ru/ec3e2da3

39 [TeprieHAMKYAAPHOCTD IIOCKOCTEMN: MPU3HAK NEPIEHIUKYISIPHOCTH bubnmoreka [JOK
JBYX IUIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYAAPHOCTD MIOCKOCTEMN: MPU3HAK NEPIEHIUKYIIPHOCTH bubnuorexa [JOK
JIBYX ITJIOCKOCTEM https://m.edsoo.ru/ba75dc57
41 Teopema 0 TpEX nepneHaUKYJIsApax bubmorexa HOK
P P PHCHAMKY AP https://m.edso0.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYISIpax bubmorexa HOK
P P PHCHAMKY AP https://m.edso0.ru/52188a7d
43 Teopema o TpEX mepreHAUKYIIAPax bubmorexa [TOK
P P PHCHAMKY AP https://m.eds00.ru/9f246736
44 Kontponbnas padota mo temam "[lepneHIuKyISIPHOCTD MPSMBIX U bubmuorexa [JOK
mrockocte" U "YTiabel MeXIy NPSIMBIMU U TJIOCKOCTAMU" https://m.edsoo.ru/5b971ef3
45 [ToHsiITHE MHOTOTPAHHUKA, OCHOBHBIE 3JIEMEHTHI MHOT'OTPaHHHKA, bubnuoreka [IOK
BBIMYKJIbIE U HEBBIMTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOTOIpAHHUKA https://m.edso00.ru/2d24e873
46 [Ipu3ma: n-yrosibHasi mpyu3Ma; rpaHd U OCHOBAHUS TPU3MBI; IIpsiMas U bubnuoreka [IOK
HaKJIOHHAs PU3MbI; OOKOBas U MOJIHASI IOBEPXHOCTh MPU3MBI https://m.edsoo.ru/b4ad63ad
47 [Mapannenenunen, NpsMOYTOJIbHBIN HapasuIeenuIe] U ero CBONCTBA bubmmorexa [TOK
3 > IPAMOYT P https://m.edsoo.ru/8a7be683
[Mupamuna: n-yroibpHasi mupaMua, TpaHu U OCHOBAHUE MTUPAMU/IBL;
48 OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMUJIbL; IPABUIIbHAS U YCEUEHHAS bubmmorexa [TOK
P P > 1P Y https://m.edsoo.ru/fblcd0a5
nupamuaa
[IpaBunbHBIE MHOTOTPAHHUKHU: TTOHSATHE MPABUILHOTO MHOTOTPAHHHUKA,
49 MpaBWJIbHAS MTPU3Ma U MpaBUJIbHAS MUPAMU/IA; IPaBUIIbHAS bubmmorexa [IOK
p p p P > TP https://m.eds00.ru/074c8865
TpeyroiibHasi MTUPaMU/a U MPaBUIBHBIN TeTpajip; KyO
50 [IpencraBnenue o npaBUIbHBIX MHOTOTPAHHUKAX: OKTA3Ap, JOJEKadAp bubnunoreka [JOK
Y UKOCAIP. https://m.edsoo.ru/a0fdd5bf
51 CummeTpus B TPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, bubnunoreka [JOK
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MPSIMOM, IVIOCKOCTH. DJIEMEHTHl CAMMETPUU B IIUpaMUIaAX,
napajuiejenumneax, NpaBUIbHbBIX MHOIOTPaHHUKAX

https://m.edsoo.ru/b9e777d9

52 Brluncienue 31eMEHTOB MHOIOIPAHHUKOB: PEOPA, I1HMaroHaIH, YITIbL bubnmorexa LOK
p - bebpa, A 4 https://m.edsoo.ru/6¢cdbecef
[Tnomans GOKOBOM MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH MPSMON
53 IIPU3MBL, IUIOIIAAbF OCHOBAHUI, TEOpEMA O OOKOBOM ITOBEPXHOCTH bubmorexa [IOK
P L ta - Te0P p https://m.edso00.ru/37d84157
MIPSIMOM TTPU3MBI
[Tnomiaap 60KOBOM MOBEPXHOCTH M TOBEPXHOCTH MTPaBUIIbLHON
54 MUPaMHUIBI, TEOPEMA O IUIOMIAIN OOKOBOH IMOBEPXHOCTH YCEUEHHOM bubmmorexa [IOK
DaMHIEL, TEOp Han p y https://m.edso00.ru/5603e30b
T PAMHTBI
" " bu6moreka [IOK
55 Kontponbnas padota mo teme "MHOTrorpaHHUKH htts://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
56 Tomsrie 00 00neme https://m.edsoo.ru/7ad0020b
N bu6mmoreka [IOK
S OOBEM mupamm et https://m.edsoo0.ru/235171b3
N bu6mmoreka [IOK
>8 OOBEM nipamup: https://m.edsoo.ru/f47dfefd
N bu6mmoreka [JOK
59 OOBEM nipamup: https://m.edsoo.ru/79¢10312
N bu6mmoreka [JOK
60 OOBEM nupamup: https://m.edsoo.ru/2faadc3f
N bubnuoreka [JOK
61 OOBEM npu3MbI https://m.edsoo.ru/79853608
N bubnuoreka [JOK
62 OOBEM mpu3MbI https://m.edsoo.ru/1e053890
63 O0BEM MTPU3MBI bubmotera [JOK

https://m.edsoo.ru/482d3f51
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bubmuoreka [JOK

64 Kontpo o "O0Bé " 1
HTp JIbHAas pa oTa I10 TECME '‘bCMbI MHOI‘OI‘paHHI/IKOB https://m.edsoo.ru/28a65730
65 [ToBTOpeHue, 0600mEeHne cucremMarn3anus 3Hanuid. [locrpoenue 1 bubnmoreka [JOK
CE€YEHU B MHOT'OTPaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpenue, 06o0ImIeHNe cucTeMaTu3anus 3HaHui. Berancnenne
66 aCCTO?IHI/H\/JI' MCXAY ABYMA TOUYKaAMU, OT TOYKH 0 IT ﬂMOI71 OT TOUKH 1 BH6HHOTeKa HOK
p ) Y ABY ’ p ’ https://m.edso0o.ru/f7792ba9
J0 IINIOCKOCTH, MC)K}Iy CerHII/IBaI-OHII/IMI/ICSI HpSIMI)IMI/I
bubmmoreka [{OK
67 4 0 1
TOroBas KOHTPOIbHAA paboTa https://m.edso0.ru/b9146bc0
[ToBTOpeHme, 0000IIEHNEe ccTeMaTH3aIlusl 3HaHuii. Berancnenue
68 TJIOB: MEXIY CKPEIIUBAOMIMMUCS IIPIMBIMA, MEXIY IIPAMOM U 1 bubmorexa HOK
y ) Y kP p ’ Ay TP https://m.eds00.ru/56765e8h
IIJIOCKOCTHBIO, ﬂByrpaHHBIX yFHOB, yFHOB Me>1<)1y IIJIOCKOCTSIMHA
OBIIEE KOJJMYECTBO YACOB I10 [IPOTPAMME 68
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11 KJIACC

KoandecTBO 9acoB

Ne Jlara
Tema ypoka _ _ 1 OP
/i yp Beero Koutp Ipakr 3yue 1|
padoTsl | padoThI
HUA
1 Cdepa u map: meHTp, paanyc, TuaMeTp; IIoIaab MOBEPXHOCTH 1 bubnuorexa [JOK
chepsl https://m.edsoo.ru/0341bc2b
9 B3anmMuoe pacnonoxenue cepsl U II0CKOCTH;, KacaTesIbHas 1 bubnuoreka [JOK
IJIOCKOCTH K cdepe; miomaasb chepsl https://m.edsoo.ru/bed12a43
bu6moreka [IOK
3 H3o0paxenue cdepsrl, mapa Ha miockoctu. CeueHus mapa 1
P Pep P P https://m.edsoo.ru/bc15f7f2
4 Hunuaapudeckas TOBEPXHOCTh, 00pa3yronue MUINHAPUIECKON 1 bubmuorexa [JOK
MOBEPXHOCTH, OCh IIMIIMHAPUIECKON MOBEPXHOCTH https://m.edsoo.ru/6054b8cl
5 Hunuuap: ocHOBaHMs M OOKOBasi MTOBEPXHOCTh, 00pa3yroIias u 1 bubmuorexa [JOK
0Ch; TUIOIIAIh OOKOBOW U TTOJTHOW MTOBEPXHOCTH https://m.edso0.ru/188f6216
N3o0pakeHune muinnHpa Ha TI0cKocTH. Pa3BépTka numuHapa.
6 Ceuenus nuiMHIpa (MIOCKOCTHIO, MAPALISTLHON HITH 1 bubmorexa LOK
pv - 11ap https://m.edso00.ru/016e25eb
MEPIEeHIUKYISIPHOM OCH IIJINHAPA)
7 KoHnueckasi moBepXHOCTh, 00pa3yronue KOHUIECKOH 1 bubnuoreka [JOK
MOBEPXHOCTH, OCh U BEPIIIMHA KOHUYECKON MOBEPXHOCTHU https://m.edsoo.ru/c94ba09b
Konyc: ocHoBaHue 1 BepiirnHa, 00pa3yromas 1 0Ch; IIIOIIA b bubnunoreka [JOK
8 . . 1
OOKOBOM M IMOJHOM IMOBEPXHOCTH https://m.edso0.ru/897dd3b2
9 Yceu€HHBIN KOHYC: 00pa3yollre 1 BbICOTa; OCHOBaHUS U OOKOBast 1 bubnunoreka [JOK
MOBEPXHOCTh https://m.edso00.ru/1468bab3
N306paxeHne koHyca Ha MI0CKOCTH. Pa3BépTka konyca. CeueHus
10 KOHYca (TUIOCKOCTBIO, MapaieIbHON OCHOBAHUIO, U MIIOCKOCTHIO 1 bubmmorexa [TOK
y . - T1ap ’ ’ https://m.edsoo.ru/Obdelbe8
MPOXOIAIICH Yyepe3 BepIINHY)
11 KomOuHanus ten BpaeHust 1 MHOTOTpaHHUKOB 1 bubnuoreka [IOK



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
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8

https://m.edsoo.ru/3cef10e5

12 MHororpaHHUK, ONTUCaHHBINA 0KOJI0 cepsl; cdhepa, BircaHHas B bubnmoreka [JOK
MHOTOI'PAHHUK WJIH B TEJIO BpaIlCHUS https://m.edso0.ru/0b136158

N . . bubnuoreka [JOK
13 [TonsiTre 06 00béMe. OCHOBHEIE CBOMCTBA 0OBEMOB TET httos://m.e dsol_.[ru 126203fb7

. bubnuorexa [JOK
14 O0bEM L Apa, KoMy https://m.edSO(])_.I ru/5513d87b

. bubnuorexa [JOK
15 OObEM wiapa i IIoMa: Chepe! https://m.edSO(])_.I ru/d189bde2

16 [TonoGuebIe Tena B mpocTpancTBe. COOTHOIIEHUST MEXKTY bubmuorexa [JOK
TIJIOIIA/IIMH TTOBEPXHOCTEH, 00bEMaMU TIOTOOHBIX TEll https://m.edsoo.ru/810cfleb

17 KonTponbhas pabota o Temam "Tena Bpamenus" u "O0bembl bubnuoreka [IOK
Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE bubmorexa [TOK
https://m.edsoo.ru/5caefclb

19 Crno)xeHue ¥ BEIYUTAaHUE BEKTOPOB Bubmmorexa [JOK
https://m.edso0.ru/23f4f089

20 YMHOXEHHE BEeKTOpa Ha YHCIIO bubmmorexa [JOK
https://m.edsoo.ru/dee379eb

21 Paznoxxenue Bekropa 1o TpéM HEKOMIIJIaHAPHBIM BEKTOPaM. bubnuoreka [JOK
[IpaBuino napauienenunena https://m.edsoo.ru/a28fd74e

99 Pemenue 3aaay, cBsI3aHHBIX C IPUMEHEHHEM MPABIII JCHCTBHIL € bubnunoreka [JOK
BEKTOpaMH https://m.edso0.ru/5a827900

93 KoopanHaTHO-BEKTOPHBII METO P PELICHUH T€OMETPUUECKUX bubnuorexa [JOK
3aJa4 https://m.edsoo.ru/d3alfe30

24 [IpssmoyronpHas cucteMa KOOpAMHAT B MIPOCTPAHCTBE. bubnunoreka [JOK
Koopaunats! Bekropa. [Ipocreiine 3agaun B KOOpAMHATAX https://m.edso00.ru/48db7058

25 VYron mexay BekTopamu. CKansipHOE MPOU3BEIECHHE BEKTOPOB bubnunoreka [JOK
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https://m.edsoo.ru/725effc4

26 BerurcneHue yriioB Mex Iy MPSMBIMH U TUIOCKOCTSIMU 1 bubmmorexa [JOK
https://m.edsoo.ru/8efbe78e
97 KonTponbHas padota o Teme "BeKTopsl 1 KOOPAHHATHI B 1 bubnuorexa [JOK
npoctpancTae" https://m.edsoo0.ru/77c22fc5
08 [ToBTOpenue, 0600mIeHNne U cucTeMaTH3anus 3HaHUH. OCHOBHBIE 1 bu6nmnorexa LIOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca IIJIaHUMETPUU https://m.edso0.ru/1780bas5d
29 IToBTOpeHue, 0000IIEeHNe U cucTeMaTH3anys 3HaHuil. OCHOBHBbIE 1 bubmuoreka [IOK
¢burypsl, GakThl, TEOPEMBI Kypca IIJIaHUMETPUU https://m.eds00.ru/078cd184
30 [ToBTOpeHME, 0600IIIEHNE U CUCTEMATH3AIMs 3HAHUN. 3a/1auu 1 bu6moreka [IOK
IJTAHUMETPUU U METOJIbI UX PEIICHUS https://m.edsoo.ru/7491efe0
31 [ToBTOpeHME, 0000IIEHNE U CUCTEMATH3AIMS 3HAHUN. 3a1auu 1 bu6moreka [IOK
IJJAHUMETPUU U METOJIbI MX PEIICHUS https://m.edsoo.ru/4dffda97
39 [ToBTOpeHue, 0600IIEHNEe U cUcTeMaTh3aIus 3HaHui. OCHOBHBIE 1 bubnuoreka [IOK
¢burypsl, GakThl, TEOPEMBI Kypca CTEPEOMETPUH https://m.edso0.ru/74b2ad91
33 Hrorosas koHTpoJbHAs paboTa 1 Eggﬁ?}fggggic Dadfc?
34 [ToBTOpEeHME, 000OIIEHNE U CUCTEMATH3AIMS 3HAHUN 1 Et?{iH;I;T:(Ii;aocL)IrOulli 1654106
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34
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