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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueOHOTO Kypca «I'eomeTpusi» 6a30BOro ypoBHS AJisi 00Y4atOLINXCS
10 —11 xmaccoB pa3paborana Ha ocHOBe DeaepantbHOro rocyAapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CPEIHero oOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30BaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSIMU,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOILIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO PAa3BUTHUS IMYHOCTH O0YUYAFOLIHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrOo Kypca TeoOMETpUHM Ha YpPOBHE CpelHero oOiiero ooOpazoBaHuUs
00yCITOBJICHA TPAKTHYECKOH 3HAYMMOCTBIO METANPEAMETHBIX M MPEIAMETHBIX PEe3yJIbTaTOB
00ydYeHHUs TCOMETPUH B HANPABICHUHU JIMYHOCTHOTO Pa3BHTHUS OOydJaromuxcs, GopMupoBaHUS
(GyHKIIMOHAIBHOW MaTeMaTHYeCKONH TPaMOTHOCTH, M3Y4YEHHS APYTrUX YYeOHBIX IUCIMILIUH.
PazBuTte y oOywaromuxcs NpaBUIbHBIX MPEICTaBICHUM O CYIIHOCTH U MPOUCXOXKICHUU
TEOMETPHYSCKHUX a0CTPAKIIHA, COOTHOIICHUH PEATHHOTO W HICABHOTO, XapaKTepe OTPaKECHUs
MaTE€MaTU4YeCKOW HAyKOM SIBIICHUH W IIPOLECCOB PEATIBHOIO MHUpPA, MECTE T€OMETPUHU B CUCTEME
HAyK W pOJIM MAaTeMaTU4YeCKOTr0 MOJEIMPOBAHUS B HAYYHOM TIO3HAHMM M B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAYYHOTO MHPOBO33PEHUS YYAIIUXCsS, a TaKXKe KauecTB
MBIIUICHHSI, HEOOXOIUMBIX JIJISl /IalITAI[IU B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX IPEJAMETOB HA YpPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs, TaKk Kak OOECredrBaeT BO3MOXKHOCTh M3YYEHHS Kak AMCIUIUINH €CTeCTBEHHO-
HAyYHOU HAIPaBJIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe wbinieHue, GOpMHUpPYEMOe MPU H3YYCHHH OOYUYAIOMIUMHCS TOHSITHHHBIX
OCHOB TCOMETPHH H TIIOCTPOCHHH IICTIOYKH JIOTHUYECKUX YTBEPKICHUH B XOJe pPEIICHUS
TEOMETPUUECKUX 3a/lay, YMEHHE BBIIBUTAaTh U OMPOBEPraTrh THUIIOTE3bl HEMOCPEICTBEHHO
UCIIONB3YIOTCSl TPU PEIICHUH 33/7ad €CTECTBEHHO-HAyYHOTO IIHMKJIA, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpUeHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00JIaCTsIX
NEeSTENIbHOCTH 4yenoBeka. OpueHTaIus YeloBeka BO BPEMEHU M MPOCTPAHCTBE — HEO0OX0IuMOe
YCIIOBUE €T0 COLUATBHOTO OBITHS, (hOpMa OTPAKEHHSI OKPYKAIOLIET0 MUPA, YCIOBHE YCIEITHOTO
TTO3HAHUS " aAKTUBHOTO peoOpa3oBaHus JIEHCTBUTEIILHOCTH. OmnepupoBanue
MIPOCTPAHCTBEHHBIMH 00pa3aMu O0BEIMHSICT Pa3HbIC BHJIBI YUCOHOW U TPYIOBOM JESATCIHLHOCTH,
ABIISIETCS OAHUM U3 TPO(ECCHOHATBPHO BaXXHBIX KAuecTB, IIOITOMY aKTyalbHa 3ajaya
dbopMUpOBaHUS y 00yUYaOLUXCS TPOCTPAHCTBEHHOTO MBIIUICHHS KaK PA3HOBUIHOCTH 00pa3HOTO
MBINUICHHS] — CYIIIECTBEHHOTO KOMITOHEHTA B TOJTOTOBKE K NMPAKTUYCCKOW JIEATEIHHOCTH IT0
MHOTHM HalpaBIICHUSM.

[lenb ocBoeHMS porpaMMBbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUYEHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYYArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXXHOCTH NPUOOPETCHUS W HCIIOIH30BAHUS CHCTEMATHUYCCKHX T€OMETPUUYCCKUX 3HAHUUA U
JEHCTBUH, CIeU(PHIHBIX TEOMETPHH, BO3MOXHOCTH YCITEIITHOTO MPOJIOJDKEHUS 00pa3oBaHUS 110
CHEIHNAILHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[Tporpamma o reoMeTpun Ha 6a30BOM YpOBHE MIpeIHA3HAUEHA AJIs1 00YJIArOIIUXCS CpeTHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAUMUTENbHBIX 3aTPYyJHEHUNH Ha YpOBHE OCHOBHOTO OOIIEro



obpazoBanus. Takum oOpazom, oOydarommecs Ha 0a30BOM ypOBHE JODKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE YMEHUs, CBSI3aHHbIE CO CeUn (KON TeOMETPUN U HEOOXOAUMBIE ISl KHU3HHU B
COBpEMEHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHUTh '€OMETPHIO Oolee
ri1yOOKO, €ciii B JalbHEHIIEeM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX 3HAaHUSIX B
npodeCcCHOHATIBHOM 1A TEIbHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3agad. [IpuoputeTHBIMU 3a7a9aMi OCBOCHHUS Kypca «I eomerpun» Ha 6a3oBoM ypoBue B 10—11
KJ1accax sBJISIOTCS:

e (opMupoBaHME INPEACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOH KyJNbTypel U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYKAIOLUM MUPOM;

e (opMupoBaHHME TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpPALICHUS Kak o
BRKHEHIINX MAaTEMAaTUYECKUX MOJEINSX, TO3BOJSIOIIMX ONMMUCHIBATE M U3y4aTh pa3Hble
SIBIICHHUS OKPYKAIOLIETO MUPA;

e (opMupoBaHHE YMEHHS pACIIO3HABaTh Ha YEPTEXkKaxX, MOJCISAX M B PEaTbHOM MHUpE
MHOTOTPAaHHHKH U TeJla BPaIICHUS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKEeHHIX
IIPOCTPAHCTBEHHBIX (pUTyp;

e (opMupoBaHHE YMEHHs ONEpUPOBATb OCHOBHBIMH IOHSTUSAMH O MHOTOTPAHHUKAX U
TeJIaX BpAIleHHUs] U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THUIIOB 3ajay; (OPMHUPOBAHUE YMEHUS
IPOBOJIUTH  HECIIOKHBIC  JIOKA3aTeNbHBIE  pACCY)KJICHHS B  XOJ€  pEIICHUs
CTEpEOMETPUYECKUX 3a/1a4 U 33124 ¢ IPAKTUYECKUM COJCPKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYAIbHBIX W  TBOPYECKMX CcHocoOHOcTell  oOywaromumxcs,
MO3HABATENIbHOM aKTUBHOCTH, UCCIIE0OBATENICKUX YMEHUN, KPUTUUHOCTH MBIIIIICHHUS;

e (opMmupoBaHue (PYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETPUHU: YMEHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 0OBEKTOB M 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUSI 3aBUCUMOCTEH M 3aKOHOMEPHOCTEW, (OpMYIHpOBATH WX HaA S3BIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
reOMETPUYECKU ammapaT JUIsl peleHus MNpPaKTUKO-OPUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TOJTYYCHHBIE PE3yJIbTaTHI.

OTIUYHUTETBHON 0COOEHHOCTHIO TIPOTPAMMBI SIBJISIETCS] BKITFOUEHHE B KYpC CTEPEOMETPHUHU B
Hayajle ero U3y4eHus 3a/1a4, pelaeMblX Ha YPOBHE MHTYUTHUBHOIO IMO3HAHMS, U ONPEIeNEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IPOCTPAHCTBEHHOTO  MBINUICHHS, CTHMYIUPYET MPOTEKaHWE WHTYUTHBHBIX IIPOIIECCOB,
MOTHBHUPYET K JabHEHIIIEMY U3yYSHHIO MTPEIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METONYy OOYy4YeHMs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTUUYECKOM
NesITeTbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUH Y YIAIIHXCS B KypCce CTEPEOMETPHH
MPOBOAMTCA 3a CUET pELIEHUsS 3aJad Ha CO3JaHHE MPOCTPAHCTBEHHBIX OOpa30B W 3ajad Ha
OlepupOBaHUE MPOCTPAHCTBEHHBIMU oOpa3amu. CoznaHue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONIEpUPOBaHKE 00Pa30M — B YCIOBUSAX OTBIICUEHUS OT HATJIATHOCTH, MBICIIEHHOTO
U3MEHEHHS €r0 UCXOIHOTO COMIEPKaHMS.

OcHoBHBIE cojepxaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kjaccax:
«MHuororpanHukn», «IIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BekTopbl 1
KOOPJAMHATHI B IpocTpaHcTBey. DopMupoBaHue JOTHUECKUX YMEHUH pacipeaessieTcss He TOJIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToxaM oOOydeHHsl Ha YpPOBHE CpETHEero oOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeieIEHHBIM M0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oMm,
9TOOBl  OBJQJICHUE TI'E€OMETPUYCCKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISIOCH
MOCIIEIOBATEIHbHO M IMOCTYNATENIbHO, C COOJIIOJICHUEM MPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATINCH B OOIIYI0 CHCTEMY r€OMETPUIECKHX MPEACTABICHUI 00yJarOIINXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 4yaca B Heaemnto B 10 kinacce u 1 yac B Hepenio B 11
KJ1acce, BCEro 3a JiBa roaa ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTue
00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUH U CIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECS, TapaJIEIbHbIE U
CKpeluMBamoIuecs npsaMble. IlapayienbHOCTh HPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE:
NapaJuleJbHbIe IPSMBIE B IPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; MNapaJUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIY NpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTH  IIOCKOCTEH:  mMapajuleNbHble  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiine npocTpancTBEHHbIE (PUIYPBI HA MJIOCKOCTU: TETPadIp,
KyO, mapajuieNenuIie]; IoCTPOSHUE CEYCHUH.

[lepneHguKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIUKYJSPHBIE IpSIMBIE B
IIPOCTPAHCTBE, MpsMbIE NApaUICIbHBIE M MNEPHEHIUKYISIPHbIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTU IPSIMON U INIOCKOCTH, TEOPEMA O NMPSAMOM NEPIEHAUKYIISIPHON TIOCKOCTH.
VYrsl B IPOCTPAHCTBE: YroJl MEKY IPSIMOU U IIJIOCKOCTBIO; IBYIPAHHBIN YTOJI, IMHEMHBIM YroJl
JBYrpaHHOro yria. [IeprneHauKynsp M HaKJIOHHBIE: PAcCTOSHME OT TOYKH JI0 IIIOCKOCTH,
paccTosiHUe OT MPSAMOMN JI0 IMJIOCKOCTH, MPOEKIUs (PUTYphl HA MIIOCKOCTb. [lepneHuKyIsipHOCTh
IUIOCKOCTEM: NpHU3HAK IMEPIEHIAUKYJIAPHOCTH JBYX IulockocTeil. Teopema o  Tpéx
NEPIEHIUKYIIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC OJJIEMEHTBI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; Pa3BEPTKA MHOTrOrpaHHuKa. [Ipu3ma: N-yroiapHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HaKJIOHHAsi IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuieNenuIe] U ero cpoicrsa. Ilupamuaa: n-yronpHas
nupamMpsia, TpaHM W OCHOBAaHHME NHMpaMHbl, OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAsg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl MNpU3Mbl M nupamuzasl. [IpaBuibHbIE
MHOTOI'PAHHUKH: TOHATHE IPAaBUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IIpaBUIIbHAsS
NUpaMK/JIa; IpaBUiIbHAs TPEYToJIbHASI TUPAMK/Ia U IPaBUIIbHBIN TeTpadap; Ky0. [IpencraBienue o
IIPABWJIBHBIX MHOTOTPAaHHUKAX: OKTA3Ip, AOAEKadAp U ukoca’ip. CeueHus npu3Mbl U TUPAMHUBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHMMETPHSI OTHOCUTENIBHO TOYKH, NPSAMOM, IUIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiIbHbIX MHOITOTPAHHUKAX.

Brruncnenue 31€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTH U MOJTHON MOBEPXHOCTHU MPSIMOI MPU3MBI, IIJI0IIA1b OCHOBaHUMN, TEOpeMa 0 GOKOBOH
MOBEPXHOCTHU MpsiMOi mpu3Mbl. [lnomans G0KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIBLHON
MUPaMHU/JIbI, TEOPEMA O TUIOMIAIU yceu€HHOM nupamuabl. [Torstue o6 06béme. OOBEM nupamMuibl,
IIPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXAY IUIOUIAIIMU TOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

11 KJIACC

Tesa BpaleHus



[MunuHapuyeckas MOBEPXHOCTh, O00pasylolie UWINHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPUYECKON MOBEpXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTH, 00pa3yromas u
0Cb; TUIOIIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolie KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol moBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlIMHA, OOpasyiomas U OCh; IJIOLIAAb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pasyroliue M BBICOTA; OCHOBAHMS U
OOKOBast IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIalb MOBEpXHOCTU cdepbl. BzaummHoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; IIIoIab chepol.

N3o00pakenue e BpalieHus Ha IockocT. Pa3BépTka HuiMHIpa U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstue 00 o0béme. OcHOBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
IPSMOYTOJIBHOTO NapaijieNienuea u cieacTsus u3 He€. O0bpéM nmnmnHapa, konyca. O0bEM mapa
Y TUTOIIATb CEPHI.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW TEPHCHAUKYJISIPHO OCH), CEUYCHHS KOHYyca
(mapasienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPIINHY), CEUEHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu u B ipocTpaHncTBe. CloKeHue 1 BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHUEM IPaBUII JIEHCTBUI C BEKTOPaMHU.
[TpsimoyronbHass cucreMa KOOpAMHAT B mpocTpaHcTBe. Koopaunatsl Bektopa. IIpocreiimme
3a7a4yl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsMBIMH U IUTOCKOCTSIMH. KoopInMHATHO-BEKTOPHBIH METOJ MpH
pelIeHNH TeOMEeTPUUYECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yabTaThl OCBOEHUS Iporpammbl ydeOHoro mnpeamera «MaremaTuka»
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO TIPAXIAHCKOW IO3UIMM OOydYarolmlerocs Kak akTHUBHOIO U
OTBETCTBEHHOI'0 YJICHa POCCUICKOro OOILIECTBA, MPEJICTABICHHUEM O MAaTEMAaTHYECKUX OCHOBAaX
(YHKIMOHUPOBAHUS DPA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKIaHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCHCTBOBATh C COLHUAIBHBIMH HMHCTUTYTaMU B
COOTBETCTBUM € UX (QYHKIMIMU M Ha3HAYEHUEM.

ITaTpuoTH4eckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBIO POCCUNCKOMN IPa’KJaHCKON UACHTUYHOCTH, YBOXKEHHUS K POLLIIOMY U
HACTOALEMY POCCUNCKON MaTEMAaTUKH, LIEHHOCTHBIM OTHOIIEHHUEM K JIOCTH)KEHUSIM POCCUMCKHX
MaTEMAaTUKOB M POCCUICKOM MAaTeMaTU4YeCKOW IIKOJbI, K MCIOJIB30BAHUIO 3TUX JAOCTHIKCHHUU B
JPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAHHMEM JIYXOBHBIX ILIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOIO; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHHe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpPY, BKJIKOYas OCTETUKY  MaTeMaTU4YeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIeHUl; BOCIPUMMYHMBOCTHIO K
MaTeMaTHUYeCKUM acleKTaM pas3JInyHbIX BUJOB UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTW4YecKHe 3HaHUus B HHTEpecax
310pOBOTO U 0€30MacHOro odpasa >KU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 370POBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIM PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AKTUBHOCThH); (PU3MUECKOr0 COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBUTEIHHON
JESATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYIOJIOOHUS; MHTEPECOM K DPAa3IUYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHUEM COBEpILaTh OCO3HAHHBIN BBIOOp Oyayliel mpodeccu U peaan3oBbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM000pa30BaHuUIO Ha MPOTSKEHUH BCEH AKU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B pEIICHUN
MPAKTUYECKHX 3a7[a4 MaTeMaTH4eCKOil HalpaBiIeHHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMUYECKOW KYJIbTYpHI, MOHMMAaHUEM BIMSHUS COLMAIBHO-
HKOHOMUYECKUX IMPOILIECCOB HA COCTOSHUE MNPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00aTbHOTO  XapakTepa JKOJOTMYECKUX  MpoOiieM; OpUeHTalued Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HaHWUN Ui pelIeHMs 3a/1ad B 00JIACTH OKpYXKarolleil cpeabl, MIIaHupPOBaHHS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOILEN CPEJIBI.

IleHHOCTH HAYYHOI'0 IO3HAHMA:



C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOLIECTBEHHON MPAKTHKH, TOHUMAHUEM MaTeMaTH4ecKOW HAayKH Kak chepbl
YEJIOBEUECKON JIEATEIIbHOCTH, 3TAIOB €€ Pa3sBUTUA U 3HAYMMOCTH IS Pa3BUTHUS LIMBUIN3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKU U MaTEMaTHYECKON KyJIbTYpPOU KaK CPEICTBOM ITI0O3HAHUS MUPA;
TOTOBHOCTBIO OCYHIECTBJIATH IPOEKTHYIO M UCCIIEN0BATEIIBCKYIO JESATEIBHOCTh HHAUBUIYAIbHO
U B TpYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

MertanpeamMeTHbIe pe3yabTaThl OCBOCHHUS MTPOrPaMMBI ydeOHOTO TipeameTa «MaTemMaTHKay
XapaKTepU3YIOTCS  OBJAQJICHUEM  YHUBEPCAILHBIMH  HO3HAGAMENbHbIMU  Oeliceusimi,
VHUBEPCANILHIMU ~ KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — pPecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvnvle noznasamenvmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCo8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpd;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomams ¢ ungopmayueti).

Ba3zoBble Jioruyeckue eiicTBUSA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC NMPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONpEACICHUsI MOHATHUMH;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KiIacCH(PHUKAIMN, OCHOBAHUS ISl 0000IIeHUs
Y CpaBHEHUS, KPUTCPUH TIPOBOIMMOTO aHAIN3A;

® BOCIPHUHHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHbBIE H
OTpHUIaTeNIbHbIE, EANHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC,

® BBIBIATH MAaTEeMAaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHUSIX W YTBEPXKACHUSX; IpeAjaratb KPUTEPHH [JIS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIH30BAaHUEM 3aKOHOB JIOTUKH, JCITYKTUBHBIX W WHIYKTUBHBIX
YMO3aKTIOYeHUN, YMO3aKIIIOUEHUH 110 aHAJIOTHH;

® [POBOJUTH CAMOCTOSTEIIHHO JOKA3aTeIbCTBA MATEMATHIYCCKUX YTBEPKICHUH (TIpsSMBbIC
U OT TMPOTHBHOTO), BBICTPAMBATH APT'YMEHTAIMIO, NPUBOIUTH TNPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY)KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Croco0 perieHuss y4eOHOUM 3amaud (CpaBHHUBATh HECKOJIBKO BApUaHTOB
pelIeHus, BEIONpaTh HanOOJIee TOIXOISAIINNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPUEB).

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMynHUpoBaTh BOIPOCHI, PUKCUPYIOIINE MPOTUBOpEUHE, MPoOIeMy, YCTaHABIUBATh
HUCKOMOE W JlaHHOe, (OPMHUPOBATH THIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HUIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEHHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIEIOBAHUE IIO0
YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oOBeKTa, sBICHHS, IIpoIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;

® CcaMOCTOSATENbHO (OpMyIHpOBaTh OOOOIMIEHMS U  BBIBOABI 1O  pe3yabTaTam
MPOBENEHHOTO HAOTIOJCHMS, UCCIEAOBaHUSA, OIEHUBATh JOCTOBEPHOCTh MOTYUEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 000OIICHHIA;



IMPOrHO3UPOBATH BO3ZMOKHOC pa3BUTHUEC IPOLECCCA, 4 TAKKEC BbIIBUTIaTh IIPEAIIOIO0KCHUA
0 €TI0 Pa3BUTHH B HOBBIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBIABIIATH AeUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUIS OTBETAa HAa BOIPOC M
JUIsl pELIEHNUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHHMKOB pA3JIMYHBIX THUIOB, aHAJIU3UPOBATh,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTYpUpOBaTh HMH(OpPMALMIO, TPEACTaBIATH €€ B pasNU4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHGOPMAIMU IO CaMOCTOSITENbHO C(HOPMYIHPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYyHUKAMUGHbIE Oelicmsus, 00ecneuusarom c@hopmuposanHoCcms
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.
Oo0menne:

BOCIIPUHHUMATh U (POPMYIHPOBATH CY)XICHUS B COOTBETCTBUU C YCIOBUSIMH U LEIIMHU
OOLIEHUs; SICHO, TOYHO, I'PaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX U
NHCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS M0 XOJy PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0z1€ 00CYKICHHUS 337]aBaTh BOIIPOCHI I10 CYIIECTBY 00CYXIaeMON TEMBbI, TPOOIEMBI,
pemaeMoﬁ 3ala4M, BbICKA3bIBATh NACHU, HALICJIICHHBIC HA IIOUCK PCUHICHUA; COINOCTABJIATH
CBOM CYXXICHHA C CYKACHUAMU APYTUX YHaCTHUKOB AHaJIora, 06Hap}I)KI/IBaTI> pasinduc
U CXOJICTBO MO3UIMI; B KOPPEKTHOH (opme (opmynupoBaTh pa3HOINIACHsl, CBOU
BO3PaXEHHUS;

NPEJCTaBIATh PEe3yJbTaThl PELICHUs 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHUS ¢ Y4ETOM 3a7ay Ipe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh U UCTOJIb30BATh IPEUMYIIIECTBA KOMAaHHON U HHIUBHIyalbHON paboThl Ipu
pelieHny y4yeOHbIX 3a/1ay; IPUHUMATh 11€JIb COBMECTHOM JEeSATENIbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM paboThl, pacmpenensTb BHIbl paboT, JOroBapUBATHCS,
00CyX/1aTh MPOLIECC U PE3yNbTaT paboThl; 0000I1aTh MHEHUS HECKOJIBKHX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHHUs,, 0OMEH MHEHUH, «MO3TOBbIE
HITYPMBI» U MHBIE); BBIMOIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS
C JPYTMMHU 4JI€HaMU KOMaH/]Ibl; OLIEHUBATh Ka4eCTBO CBOETO BKJIaJa B OOIIUN NMPOTYKT
M0 KpUTEPHSIM, CHOPMYITHPOBAHHBIM YyYaCTHUKAMU B3aUMOJECHCTBHUSL.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranusanus:

COCTaBJIATH TJIaH, AITOPUTM PELICHUS 33]]auH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yUYETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAIIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMHU TI03HABATENBHOW pEQIEKCUH KaK OCO3HAHUS COBEPIIACMBIX
JNEHCTBUM ¥ MBICIUTEIBHBIX IIPOIIECCOB, WX PE3yJbTATOB; BJANETh CIOCOOAMHU



CaMOIIPOBEPKH, CAMOKOHTPOJISI TIpolecca M pe3yjibTaTa pPeuieHUs MaTeMaTH4ecKOi
3a/1a4i;

® [peABUAETH TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIEHUBaTh COOTBETCTBHE pe3ylbTaTa LEIM M YCIOBUSAM, OOBSCHATH HPUUYUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS Pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIHOKY,
JIaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPSIMast, IIIOCKOCTb.

[TpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CJIEICTBUS U3 HUX MPHU PEIICHUU F€OMETPHUECKUX
3ajad.

OnepupoBaTb NOHATUSMU: NAPAVIEIBHOCTh M NEPHEHIAUKYJISPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE paclo0KEeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUAMHU: JIBYTPAaHHBIA Yroj, TpaHH JABYIPAHHOTO Yyria, pedpo
JBYTPAHHOIO yIJia; JUHEHHBINA yrojl ABYrPaHHOTO YIJIa; TpajycHas Mepa JBYTPaHHOIO yria.

OrnepupoBaTh MOHSATUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOIPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, TPABUIbHBIM MHOTOIPaHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAA; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjiacCUUKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPaBUJIbHbIE MHOTOTPAHHHUKHU; TMPSMBIE U
HAKJIOHHBIE IPU3MBI, TapalIeeUIIEeIbl).

OnepupoBaTh NOHATUSAMH: CEKYIas TNIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.

OOBSICHATH NPUHIIUIIBI TOCTPOEHUS CEUEHUH, UCTIONb3Ys METO/I CIIE/I0B.

CtpouTh ceueHUs] MHOTOIPAaHHUKOB METOAO0M CJIEJO0B, BBINOJIHATH (BBIHOCHBIE) IJIOCKUE
YepPTEkKHU U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HaAXOXKAEHHE FTEOMETPUUECKUX BEJIIMYMH 110 00pa3aM Wiy aJlropuTMam,
MIPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIUMCIICHHE PACCTOSTHUN MEXIy JBYMS TOUKaMH, OT TOYKU A0 HPSIMOM, OT TOYKU A0
IUIOCKOCTH, MEXAY CKPEINBAIOIUMUCS IPSIMBIMHU.

Pemath 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 1O 00pas3IiaM Wik allfOpUTMaM,
MIPUMEHSISI U3BECTHBIE AHATMTUYECKHE METObl NMPHU PEIICHUU CTaHAAPTHBIX MaTEeMaTHYECKUX
3aJa4 Ha BBIYMCIIEHHUE YIJIOB MEXIY CKPEUIMBAIOLUIUMUCS NPSIMBIMH, MEXIy NpIMON U
IJIOCKOCTBIO, MEKY IUIOCKOCTSIMU, IBYTPaHHBIX YIJIOB.

Boeruncnsate 00bEMBI U TIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMua) ¢
pUMEHEHHEM (OPMYJI; BBIYUCIATH COOTHOLICHHS MEX Ty IJIOLIaISIMU TOBEPXHOCTEN, 00bEMaMu
M0I00HBIX MHOTOTPAaHHUKOB.

OnepupoBaTb NOHATUSAMH: CHUMMETPUS B IPOCTPAHCTBE; ILIEHTP, OCb U IIOCKOCTh
CUMMETpPHUHU; LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (DUTYPBI.



W3Bnekath, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(GOPMAIHIO O MPOCTPAHCTBEHHBIX
reOMeTpHYECKUX (QUTYpaX, MPEJCTABICHHYIO Ha YePTekKaX U PUCYHKAX.

[IpumensiTh  reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHBIE CPEICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3a/ad.

[lpuBoUTH TpUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUH B HCKYCCTBE.

[TpuMeHsTh TIONy4YeHHBIC 3HAHHWS HA MPAKTUKE: aHATU3UPOBATH peajbHBbIC CUTYAIlUU U
NPUMEHSTh M3YyYEHHBIC TIOHATHS B  MPOLECCe TMOWCKAa PEIICHUS  MaTeMaTUYeCKU
cOpMYITHPOBaHHOW TPOOIEMbI, MOACITUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh IOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
anmapara aJreOpsl; penarTh MPaKTUICCKUE 3aa9H, CBI3aHHBIC C HAXOKICHHEM I€OMETPHYCCKHIX
BCJIMYMH.

11 KUIIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTh, 00pa3yolne HUIUHAPUIECKON
IOBEPXHOCTH; LMIMHJIP; KOHUYECKas IOBEPXHOCTh, 0Opa3yrolMe KOHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacrioznaBats Tena BpameHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJ BpalLlEHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MIO0CKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM TOBEPXHOCTEH TEN BpallleHUs, T€OMETPUUYECKUX Tel C
npUMEHEeHHEM (OpMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOIPaHHMK, BIMCAHHBIM B cdepy M OMHMCAHHBIA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAIlIEHUS.

BbruncnsaTe COOTHOLIEHUS MEKY IJIOLIAIIMU TOBEPXHOCTENW U 00BbEMaMU MTOAOOHBIX TEI.

N300paxkaTh n3ydaemble (GUIypbl OT PYKH M C NPUMEHEHHEM IPOCTBHIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInomHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (PUTYp: BHU]L
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYECHHUSI T€J BpaIlCHHUSL.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBATE MH(POPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruuecKux (purypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINOMHATE 1eHCTBUS CII0KEHHSI BEKTOPOB, BHIUMTAHUSI BEKTOPOB M YMHOXKEHUSI BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

[TpuMeHSATH MpaBUIIO apajieNenune/a.

OnepupoBaTh MOHATUSAMHU: JI€KAPTOBBI KOOPJIMHATHI B IMPOCTPAHCTBE, BEKTOP, MOJIYJb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yrojl MEXKIY BEKTOpaMH, CKaJspHOE
IIPOU3BENIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

HaxoauTe cymMMy BEKTOPOB M IIPOM3BEIEHUE BEKTOpA HA YUCIIO, YTOJI MEXY BEKTOpPaMH,
CKaJIIpHOE MPOMU3BEICHUE, PACKIIAIbIBATh BEKTOP IO ABYM HEKOJIMHEAPHBIM BEKTOPAM.



3amaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPAMHAT.

[IpumensTh reoMerpuueckue (HakThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
MPEIIOJIATAOIINX HECKOJBKO IIIarOB PEUICHUS, €CIIU YCIOBUS MPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

Pemrate mpocreiinme reoMeTpHUECKUE 33]a4i Ha IIPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemarp 3amaun Ha JOKa3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW W HAXOXICHUE
TEOMETPUYCCKUX BEJIIMYHMH 1O 00pa3laM WM aJrOPUTMaM, IPUMEHsSI U3BECTHBIE METOMBI NIPU
pELICHUH CTaHJAPTHBIX MATEMaTUYECKUX 3a]1a4.

[TpuMeHsSTh TPOCTEHININE MPOTPAMMHEIE CPEJICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUICCKHX 3aJad.

[lpuBoAUTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATh PEAJbHBIC CHTYAIlMH U
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCe TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(OpMYITMPOBAHHOW TPOOIEMbI, MOACIUPOBATh PEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOIB30BAHUEM T€OMETPUYCCKHX TIOHSATHH M TEOpeM,
anmapara aJreOpsl; peniaTh NPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BCJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
No 11/ HaumenoBaHue pa3jiesioB U O p—— Mpasruseckie (undposbie)
TeM NPOrpaMmbl Bcero o0pa3oBare/IbHbIE
padoThI padoTshI pecypenr
1 BBenenue B ctepeoMeTpuio 10 1
[IpsiMBbI€ M TUIOCKOCTH B
5 IIPOCTPAHCTBE. 12
[TapamienbHOCTE NPAMBIX U
IJIOCKOCTEN
3 HepHGHIH/IKyJISIpHOCTI: 12 1
IPSIMBIX U IIJIOCKOCTEH
4 VYTibl MEXAY OPSIMBIMU U 10
IUIOCKOCTSIMU
MHororpanHuKu 11
6 OO6BEMBI MHOTOI'paHHUKOB 9 1
7 [ToBTOpEeHueE: ceyenus, 4 1
paccTOSIHUS U YIJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanme
Ne (undgposBbie)
pa3aesioB M TeM KonTtpoJibHble IIpakTH4eckune
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThbI
pecypcsl
Tema Bpamenus 24
OOBEMEBI TEN 10 1
BekTopsl
3 KOOPJIMHATHI B 20 1
MIPOCTPAHCTBE
[ToBTOpEHME,
4 000011IeHNE, 14 5
cucTeMaTu3anus
3HAaHUU
OBIIEE KOJIMYECTBO 68 4 0
YACOB I10 [TIPOT'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Nenm/m  Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHuTtpousb
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
H3yUYeHH s

JIeKTPOHHBbIE HU(PPOBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

OCHOBHBIE TIOHSTHS
CTEpEOMETPHUH: TOUKa, IIpsMasi,
IUIOCKOCTB, MIPOCTPAHCTBO.
[IpaBuna nzobpaxeHus Ha
PHUCYHKaX: U300paKeHHUsI
TUIOCKOCTEH, apajuieIbHbIX
NPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

[TonsaTHs: nepecekaromuecs

2 IIJIOCKOCTH, IICPECCKAOMIUCCA
npsiMad U MmiI0CKOCTb

[TonsATHs: nepecekaromuecs
3 IUIOCKOCTH, ITEPECEKAIOIINECS
npsiMasi U IJI0CKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKAMH,

4 n300pakeHre MHOTOIPaHHUKOB
Ha pUCYHKaX, Ha
MPOCKITMOHHBIX YepPTeKaX

HauanpHbie cBeneHus o kyoe u
MAPaMUJE, UX PA3BEPTKU U




monenu. CeueHus
MHOTOTPaHHUKOB

CraproBas [uarHocTHKa

[TonsiTre 06 akCHOMaTHYECKOM
MOCTPOCHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

IToHsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUHN CTCPCOMCTPHM:
AKCHOMBI CTCPCOMECTPHU U
CIICACTBHA U3 HUX

TTousarue 06 akCHOMaTHYECKOM
MOCTPOCHHUH CTECPEOMETPHH:
AKCHOMBI CTEPEOMETPUHU U
CIIEICTBHS U3 HUX

10

TTonsiTre 00 aKCHOMAaTHYECKOM
MOCTPOEHUU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUU U
CJIEACTBUS U3 HUX

11

B3aumHoe pacnionoxenue
MPSIMBIX B POCTPAHCTBE:
nepeceKarommecs,
napajuiejabHble U
CKpELIUBAIOIINECS MPSIMbIE

12

[TapaeapHOCTB NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajuliesibHbIe MPsIMbIE B
IIPOCTPAHCTBE; NapAJIIEIbHOCTD
TPEX MPAMBIX




[TapamienbHOCTD IPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:

13 .
[TapannensHOCTh IPAMON U
IUIOCKOCTH

14 VYIu1bl ¢ COHANPABICHHBIMU
CTOPOHAMHU

15 VYron Mexay NpsMbIMU B
IIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B
IPOCTPaHCTBE

17 [TapamienbHOCTD IIJIOCKOCTEM:
napajulesbHbIE IJI0CKOCTU

18 CBoiicTBa napayjieabHbIX
IUIOCKOCTER
IIpocreiimne

19 IPOCTPaHCTBEHHBIE (PUTYPHI HA
IUIOCKOCTH: TE€TPadp, KyoO,
napauleJIenunes

20 [TocTpoenwne ceueHwmit

21 [TocTpoenue ceuenuii
KonTtponbHas pabora o Teme

29 "ITpsiMbl€ M TUIOCKOCTH B
npoctpasctse. [lapannensHocTh
IPSIMBIX U IIJIOCKOCTEMN"
[lepneHquKyIspHOCTD MPSMOMN

23 Y TUIOCKOCTH:

NepIEeHIUKYIISPHbIE MIPSIMBIE B
IIPOCTPAHCTBE




24

[IpsimMble napaenbHbIe U
NEPIIECHIUKYJIIPHBIE K
IUIOCKOCTH

25

[IpsimMble napaienbHbIe U
NEPIEHAUKYIISPHBIE K
IUIOCKOCTH

26

27

[TpusHak neprneHIuKyJIIpHOCTH
IIPSIMOM U INIOCKOCTH

[Tpu3Hak neprneHIuKyIIpHOCTH
PSIMOH U TIIOCKOCTHU

28

KonTposbnas padora 3a 1
10JIyrojiue

29

30

Teopema o npsmMoi
NEePIEeHIUKYJISIPHON IIII0CKOCTH
TeopeMa o npsmoi
NEPIEHUKYIIIPHON MIIIOCKOCTH

31

[IepnieHauKyIsp U HAKIOHHBIE!
paccrositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH

32

[lepnenauKynsp U HaKJIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

33

[lepnenauKynsp U HaKJIOHHBIE!
paccTositHue OT TOYKH 110
IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH




34

[IeprieHquKYISp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 10
IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IUIOCKOCTH

35

VYrbl B IPOCTPAHCTBE: Yol
MEXIY NPSIMOM U INIOCKOCTBIO

36

37

JByrpaHHbI{ yroJ, JMHEHHBINI
yroJi ABYTPaHHOI'O yria
JByrpaHHbIi yrou, TMHEHHbII
yroJl IBYTPaHHOTO yria

38

[IepnieHAMKyYIIPHOCTD
IJIOCKOCTEW: MPU3HAK
NEPIIEHUKYJIPHOCTH ABYX
IJIOCKOCTEMN

39

[IepnieHAUKyYIAPHOCTD
IIJIOCKOCTEN: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

40

[IepnieHAUKYIAPHOCTH
IIJIOCKOCTEW: MPU3HAK
NEPIEeHIUKYISIPHOCTH ABYX
IIJIOCKOCTEMN

41

42

TeopeMma o Tpéx
HEPIEHIUKYIIAPax
TeopeMma o Tpéx
NEPIEHUKYIIIpax

43

Teopema o Tpéx
MEePIEHIUKYIIApax




44

KonTtponsHas pabora mo Temam
"[leprieHANKYIAPHOCTD MPSIMBIX
1 rockocteil" u "Yriasl Mexay
NPSAMBIMH U TIJIOCKOCTAMU"

45

IToHsiTME MHOTOTPAaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOT'OTPAaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEpTKa MHOTOI'paHHHKA

46

[Ipu3ma: n-yronpHas npusma;
IPAaHU ¥ OCHOBAHUS IIPU3MBIL;
IpsiMasi U HaKJIOHHAsI IPU3MBI;
O0KOBast U NOJIHAs IOBEPXHOCTh
IIPU3MBI

47

[Tapamnenenunen,
IIPSIMOYTOJIBHBIN
napauleJIenunes u €ro
CBOMCTBA

48

[Inpamuia: n-yrospHas
NpamMua, paHud U OCHOBAHHE
NUpaMU/JIbl; OOKOBAs U MOJIHAS
IIOBEPXHOCTb ITUPAMUIBL,
IIpaBUJIbHAS U YCEUEHHAs
nupamMuia

49

IIpaBHIBHBIE MHOTOTPAHHUKMU:
MOHATHE NTPaBUIILHOTO
MHOI'OI'PAHHUKA; IPABUIIbHAS
[IPU3Ma U NIpaBUJIbHAA
nupamMua; IpaBuiIbHas




TpeyrojibHasi MMpaMuaa u
MPaBWIbHBIN TeTpadip; KyO

50

51

IIpencrasieHue o NpaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa’3p,
JOJEKa’Ip U UKOCAIP.

CummeTpus B IPOCTPAHCTBE:
CUMMETpPHUSL OTHOCUTEIIBHO
TOYKH, IPSIMOH, TIJIOCKOCTH.
DNeMEHTB CUMMETPUU B
nupamMuIax,
napasuieJenunenax,
IPaBUIbHBIX MHOTOIPaHHUKAX

52

53

Briuncnenune 31eMeHTOB
MHOTOTPaHHHUKOB: p&Opa,
JTMaroHaJd, yTIIbl

ITnomans 60KOBOI
MOBEPXHOCTHU U TIOJIHON
MOBEPXHOCTHU MPSMOU TPU3MBI,
IJI0IIaAb OCHOBAHMI, TEOpeMa
0 OOKOBOI MTOBEPXHOCTHU
IPSAMOM TIPU3MBI

54

ITnomans OOKOBOM
MTOBEPXHOCTH U IIOBEPXHOCTH
MIPABWILHOM MUPaMUJIBI,
Teopema O TUIoMAau OOKOBOM
MTOBEPXHOCTH YCEUEHHON
TTUPAMU/TBI

55

KonTponbhas pabota no teme
"MHororpaHHuku"




56 ITousitue 06 00BEME 1

57 O0BEM TUpamMu bl 1

58 O0BEM TUpaMHUTBI 1

59 O06BEM nupamMuIb1 1

60 O0BEM TUpamMu bl 1

61 O0BEM TPU3MBI 1

62 O0BbEM TPU3MBI 1

63 O0BEM TTPU3MBI 1

64 KoHTpoinbHas pabora 1o Teme 1
"O0BbEMBI MHOTOTPAaHHUKOB"
[ToBTopenue, 0600mIEHNE

65 cUCcTeMaTu3alus 3HaHuH. 1
[TocTpoenue ceueHuii B
MHOTOTPaHHHUKE
[ToBTOpEeHnue, 060061EeHNE
CHCTEeMAaTH3aIus 3HAHUMN.

Brrunciienue paccTosHuiA:

66 MEXIY IBYMS TOUKaMHU, OT 1
TOYKH JIO IPSIMOMA, OT TOUKH 10
TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS TTPSIMBIMU

67 HTorosas KOHTPOJIbLHAA 1
pabdora
[ToBTOpenue, 0600IIEHNE
CHCTEeMAaTH3aIus 3HAaHUH.

68 Brranciienue yrioB: MexTy 1

CKPELIUBAIOIIUMUCS IIPSIMBIMH,
MEXIY MPSIMOH U IIOCKOCTHIO,




JBYI'PaHHBIX YIJIOB, YIJIOB
MEXIY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




11 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl

Cdepa u map: eHTp, paamyc, bubmuorexa [JOK

1. JMaMeTp; IUIOIIAb [IOBEPXHOCTH 1 https://m.edso0.ru/0341bc
chepsr 2b
Cdepa u map: ueHTp, paanyc, bubnuorexa [JOK

2. JMaMeTp; IUIOIIA/Ib TOBEPXHOCTH 1 https://m.edsoo.ru/bed12a
chepsl 43
B321:M:Coe pazlz;m;)melzne cdepsl u Butnorexa LOK
TJIOCKOCTH; KacaTelbHast

3. ’ 1 https://m.edsoo.ru/bc15f7
MIJIOCKOCTH K cepe; miomaas f
cdepbl -
B
P e s

4 ’ 1 https://m.edso0.ru/6054b8
MIJIOCKOCTH K cepe; miomaas ol
cdepbl —
N3ob6paxenue chepsl, mapa Ha Bubmiorexa LIOK

5 P bAL, AP 1 https://m.eds00.ru/188f62
mwrockoct. CeueHus mapa 16

bubmuorexa [JOK

nu

6 300pazeHHe chepu, wapa Ha 1 https://m.edsoo.ru/016e25
mwiockoctu. CedeHus mapa oh
[unuaapudeckast MOBEPXHOCTD Bubmiorexa LIOK

7 SIpHEe OBEPRHOC L 1 https://m.edso0.ru/c94ba0
o0pa3yrolne UIHHIPHIECKOI 9%



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/c94ba09b

IIOBEPXHOCTH, OCh
LHWINHAPUYECKOHN TOBEPXHOCTH

8 BxonHas koHTpoibHAs paboTa
HunuHap: ocHOBaHMS B OOKOBas BuGmorexa LOK
9 HOBEPXHOCTE, 0613a3ymmaﬂuﬂ ocks https://m.edsoo.ru/1468ba
II0IIaab OOKOBOM M IOJTHOM b3
MMOBEPXHOCTH
HunuHap: ocHOBaHMS B OOKOBas BuGmmorexa LOK
10 TOBEPXHOCTD, 06ria3ymmaﬂuﬂ 0chs https://m.edsoo.ru/Obdelb
ILIOIIAAh OOKOBOM M IOJHOM o8
MTOBEPXHOCTH —
N300pakenne NMIMHIpa HA
IJIOCKOCTH. Pa3BEépTka nmuimHpa. BuGmorexa LOK
11 Cenetis HHHEIHﬂpa (mrockocTso, https://m.edsoo.ru/3cefl0
napajyuienbHON Uiu o5
MEPIEeHIUKYISIPHON OCH -
UIHH]IPA)
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BEpTKa MIHHApA.
CeueHus anHHzL[l:a (nnL:)cxocff}o bubmorexa LIOK
12 . ’ https://m.edsoo0.ru/0b1361
napajyuienbHON Uiu 58
MEPIEHIUKYISIPHONW OCH —
UATTUHIPA)
Konnueckas HOBerHOCTf, BuGmiorexa LIOK
13 00pa3yIOIIE KOHHHECKOH https://m.edso00.ru/26a03f

IIOBEPXHOCTH, OCh U BEPIIUHA
KOHHMYECKOU ITOBEPXHOCTH

b7



https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7

Konnueckas noBEpXHOCTB,
o0pa3yronye KOHUYECKOn

bubmuorexa [JOK

14 https://m.edso0.ru/5513d8
HOBerHOCTI/I, OCh M BEPIIIUHA 7b
KOHHYECKOU IMOBEPXHOCTH -
Konyc: ocHOBaHuE 1 BEpIIMHA, bubnmoreka [JOK
15 oOpa3yrolias ¥ 0Cb; IUIONIA/b https://m.edsoo0.ru/d189bd
OOKOBOW M IMOJTHON MTOBEPXHOCTH e2
Konyc: ocHOBaHuE 1 BEpIIMHA, bubnuorexa [JOK
16 00pa3yroliias ¥ OCh; IUIOMIA/Ib https://m.edsoo0.ru/810cf1
OOKOBOM U IMOJIHON TTOBEPXHOCTH eb
Yceu€HHblil KoHyc: o0pa3yromue u bubnuoreka [IOK
17 BBICOTA; OCHOBAHUS U OOKOBas https://m.edsoo.ru/4a33a8
MMOBEPXHOCTh ab
VYceu€HHblil KoHyc: 00pasyroume u bubnuoreka [IOK
18 BBICOTA; OCHOBAaHHS M OOKOBas https://m.edsoo.ru/5caefc
MOBEPXHOCTh 1b
N3006paxeHnune koHyca Ha
IUIOCKOCTH. Pa3BEpTka KOHYyca.
CeueHus KoHyca (limocxoczb}o bubmorexa LIOK
19 g ’ https://m.edsoo.ru/23f4f0
napajuiebHON OCHOBaHUIO, U 89
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3 —
BEPIIUHY)
KoMOuHamnust Ten BpaiieHus u Bubmmorexa LIOK
20 https://m.edsoo.ru/dee379
MHOTOTPaHHUKOB
eb
KoMOuHarnwmst Ten BpalieHus | bubnmorexa LIOK
21 https://m.edsoo.ru/a28fd7

MHOT'OI'paHHUKOB

4e



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e

MHoOrorpanHuk, OIMCaHHBIA OKOJIO
cdepsr; cdepa, BnucaHHAs B

bubmuorexa [JOK

22 https://m.edso0o.ru/5a8279
MHOTOTPaHHHUK WJIH B TEJIO 00
BpaIlCHUS
MHororpaHHHK, OTIMCAHHBIN OKOJIO BuGmiorexa LOK
23 Cepet; cbepa, BncanHas b https://m.edsoo.ru/d3alfe
MHOTOTPaHHHUK WJIH B TEJIO 30
BpalllCHUS -
[Tonsitue 06 00BéMe. OCHOBHBIC bubnuorexa LIOK
24 y . https://m.eds00.ru/48db70
CBOMCTBA 00BEMOB TEI
58
[Tonsitue 06 00BéMe. OCHOBHBIC bubmorexa LIOK
25 y . https://m.edso00.ru/725eff
CBOMCTBA 00BEMOB TEI
c4
bu6mmoreka [JOK
26 OO0BEM NUIMHIPA, KOHYCA https://m.edsoo.ru/8efbe?
8e
bu6mmoreka [JOK
27 OO0BEM NUIMHIPA, KOHYCA https://m.edsoo.ru/77c22f
c5
bu6mmoreka [IOK
28 O0bEM 1mapa u Tioaas cheps https://m.edso0.ru/1780ba
5d
29 KonTponbnas pabora 3a 1
MOJIyTOJTHE
bubmuorexa [JOK
30 [TooGHBIE TENa B TPOCTPAHCTBE. https://m.edsoo.ru/7491ef

e0



https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/7491efe0

[TogoOHEbIe Tena B MPOCTPAHCTRE.
CoOTHOIICHUST MEXKIY TUTOIIAISIMA

bubmuorexa [JOK

31 . ) https://m.edsoo.ru/4dffda
MOBEPXHOCTEH, 00BEMAMHU 97
MOIOOHBIX Te -
CoOTHOILIEHUS MEXKTY TUIOIIAIIMHU bubnmoreka [JOK
32 MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/74b2ad
MOIOOHBIX Te 91
——
33 . 0 THOTAA https://m.edsoo.ru/ec24df
MMOBEPXHOCTEH, 00BEMAMHU o
MMOJIO0HBIX T o
ITomo6 .
e e
34 . 0 THOTAA https://m.edsoo.ru/f465d1
MMOBEPXHOCTEH, 00BEMAMHU O
MMOJIOOHBIX TEJT o
BekTop Ha NIOCKOCTH U B bubmmorexa [IOK
35 eIerop OeKoe https://m.edsoo.ru/0341bc
MIPOCTPAHCTBE
2b
BekTop Ha NIOCKOCTH U B bubmmorexa [IOK
36 eIerop OeKoe https://m.edsoo.ru/bed12a
MPOCTPAHCTBE
43
bu6mmoreka [IOK
37 CroxeHre 1 BBIYUTaHHE BEKTOPOB https://m.edsoo.ru/bc15f7
2
bu6mmorexa [IOK
38 Cr0XeHre ¥ BRIYUTaHHE BEKTOPOB https://m.edso00.ru/6054b8

cl



https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/f465d10e
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/6054b8c1

bubmuorexa [JOK

39 YMHOXKEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/188f62
16

Paznoxenue Bektopa 1o tpém bubnmoreka [JOK

40 HEKOMILJIAHAPHBIM BEKTOPaM. https://m.edsoo.ru/016e25
[TpaBuso napaiienenumnena eb
Paznoxenue Bektopa 1o Tpém bubmuorexa [JOK

41 HEKOMIUIAHAPHBIM BEKTOPaM. https://m.edsoo.ru/c94ba0
[TpaBuso napaiienenumneaa 9b
Pemenue 3amay, cBSI3aHHBIX C bu6mmoreka [IOK

42 [IPUMEHCHUEM IIPaBUJI JCHCTBUH C https://m.edso00.ru/897dd3
BEKTOpaMH b2

43 Pemenue 3amay, cBSI3aHHBIX C bu6mmoreka [IOK
[IPUMEHCHUEM IIPaBUJI JCHCTBUH C https://m.edsoo.ru/1468ba
BEKTOpPaMHU b3
[IpssMmoyronbHas cucrema
KOOPJMHAT B MPOCTPAHCTRE. bubnuoteka [JOK

44 Koopaunats! BekTopa. https://m.edsoo.ru/Obdelb
IIpocreiiue 3anauu B e8
KOOpAMHATAaX
[IpssMmoyronbHas cucrema
KOOPJMHAT B IPOCTPAHCTRBE. bubnmuotexa [JOK

45 Koopaunats! BekTopa. https://m.edsoo.ru/3cefl0
IIpocreiimue 3anauu B e5
KOOpAMHATAaX
Yron Mexay BEKTOpaMH. bubnuorexa [JOK

46 CkansipHO€e TPOU3BEACHUE https://m.edso0o.ru/0b1361

BEKTOPOB

58



https://m.edsoo.ru/188f6216
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/016e25eb
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https://m.edsoo.ru/0b136158
https://m.edsoo.ru/0b136158

VYros Mexay BEKTOpaMH.

bubmuorexa [JOK

47 CkansipHO€e ITPOU3BEIACHUE https://m.edsoo.ru/26a03f
BEKTOPOB b7
Beluncnenue yrios Mexy Bubmorexa LIOK

48 https://m.edso0.ru/5513d8
MPSIMBIMU U TUIOCKOCTSIMH 7b
Brrunciienue yriioB Mexmay bubmmorexa LIOK

49 https://m.edsoo0.ru/d189bd
MPSMBIMA U TUIOCKOCTSIMH o2
KoopanHatHO-BEKTOPHBINA METO/T bu6mmoreka [IOK

50 [IPH PELICHUH T€OMETPUYECKIX https://m.edso0.ru/810cf1
3a1a4 eb
KoopanHatHO-BEKTOPHBINA METO/T bu6mmoreka [IOK

51 [IPH PELICHUH T€OMETPUYECKIX https://m.edsoo.ru/4a33a8
3amaqy ab
KoopanHaTHO-BEKTOPHBINA METOT bubnuoteka [JOK

52 NPU PEIICHUN TeOMETPHYCCKUX https://m.edsoo.ru/5caefc
3aa4 1b
KonTponbhas pabota no teme

53 "BexTophl 1 KOOpAMHATHI B
npocrpaHcrae”
[ToBTOpEHwUe, 06061ueH1fe u BuGmiorexa LIOK

54 CHCTCMATHEAIUDE SHATIH. https://m.edsoo.ru/dee379
OcHoBHbIE QUTYPBI, PAKTHL, oh
TEOpEMBI Kypca ITaHUMETPUN -

bubnmnoreka [JOK
55 Hosropente, obobuwerie i https://m.edsci.ru/aZSfd?

CHCTeMaTHu3alus 3HaHUH.
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https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
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https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/a28fd74e

OcHoBHBIE PUTYPBI, PAKTHI,
TEOpEMBI Kypca INITaHUMETPUH

[ToBTOpeHUE, 0600IICHNE 1
cucTeMaTu3alus 3HaHHM.

bubmuorexa [JOK

56 https://m.edso0.ru/5a8279
OcHoBHBIE QUTYPBI, PAKTHI, 00
TEOPEMbI Kypca IIaHUMETPUU =
[ToBTOpEHME, 0606H_ICHI:IC u BuGmorexa LIOK

57 CHCTEMATHEAIIDE SHATIIH. https://m.edsoo.ru/d3alfe
OcHoBHBIE PUTYPHI, PAKTHI, 30
TEOPEMBI Kypca MIIaHUMETPUU =
[ToBTOpEHME, 06061HCHI:IG u Bu6morexa LIOK

58 CHCTEMATH3ALIKS SHAHMH. 3a121H https://m.edsoo.ru/48db70
[UTAHUMETPUH U METOJIBI UX cg
pelIeHHSI 20
[ToBTOpEHwUe, 06o6meHIfe u Bu6miorexa IOK

59 cucTeMaTH3alus 3HaHU. 3a1aun https:/m.edsoo.ru/725eff
TUTAHUMETPUH U METOJIbI UX o4
pelIeHHUS c4
[ToBTOpEHwUe, 06o6meHIfe u Bu6miorexa IOK

50 cucTeMaTH3alus 3HaHU. 3a1aun httns://m.edsoo.ru/8efbe?
TUTAHUMETPUH U METOJIbI UX 86
peIICHMS ce
[ToBTOpeHwUe, 06061ueH1:1e u BuGmorexa LIOK

61 cucTeMaTH3alus 3HaHUi. 3a1aun httns://m.edsoo.ru/77c22f
TUTAHUMETPUH U METOJIbI UX o5
pelieHusI €5
[ToBTOpeHue, 06001IeHNE 1 bubmmorexa [OK

62 ’ https://m.edsoo.ru/1780ba

CHCTeMaTHu3alus 3HaHUH.
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https://m.edsoo.ru/5a827900
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
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https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/1780ba5d

OcHoBHBIE PUTYPBI, PAKTHI,
TEOPEMBI Kypca CTepeoOMeTpUn

[ToBTOpeHUE, 0600IICHNE 1

cucCTeMaTHU3alusd 3HaAaHUN bubmorexa [IOK

63 . ' 1 https://m.edso00.ru/078cd1
OcHoBHBIE QUTYPBI, PAKTHI, 84
TEOPEMBI Kypca CTepEOMETPUHI -
IT 000
cnerevamas i, BuGorera LIOK

64 . ' 1 https://m.edsoo.ru/7491ef
OcHoBHBIE PUTYPHI, PAKTHI, c0
TEOPEMBI Kypca CTepEOMETPUHI -

65 [TpomexxyTo4uHas aTTecTalus. 1
Hrorosas KOHTpOJIbHAs paboTa
IToBTOpEeHue, 00001IEHYE U bubmmorexa [JOK

66 p ’ H . 1 https://m.edsoo.ru/74b2ad
CHCTEMAaTH3aIUs 3HAHUH o1

bu6mmorexa [IOK

IT 000

67 OBTOPCHHUE, 000 mervIe 1 1 https://m.edsoo.ru/7491ef
CHCTEMAaTH3alUs 3HAHUI o0

bu6mmoreka [IOK

IT 000

68 OBTOPCHHUE, 000 meHPuIe 1 1 https://m.edsoo.ru/ec24df
CHCTEMAaTH3alUs 3HAHUI o2

OBHLIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

Maremaruka: aiareOpa 1 Hadajla MaTeMaTHUECKOTr0 aHalu3a, reomerpust. ['eomerpust
Artanacsn JI.C., byry3oB B.®., Kagomues C.b. u npyrue, 10-11 k1.
METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






