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IHHOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma yuyebHoro kypca «['eomeTpusi» 0a30BOro ypoBHS IS
oOyuaromuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepaibHOrO0 TOCyJapCTBEHHOTO
00pa30BaTeNbHOrO CTaHJapTa CPeaHEro oOiiero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX
MUPOBBIX TPeOOBAHUH, MPEIBSIBIIEMbIX K MaTEMAaTHYECKOMY OOpa30BaHUIO, M TPATUIIHN
poccuiickoro  obpa3zoBanus. Peammzamuss mporpamMMmbel  O0ecrieUMBaeT — OBIJAJCHUE
KJIIOYEBBIMM ~ KOMIIETEHIIMSIMU, COCTaBJSIIOIIMMU ~ OCHOBY JJII  CaMOpa3BUTHUS U
HETPEphIBHOIO  00pa30BaHUs, IEIOCTHOCTh  OOMIEKYJIbTYpHOTO, JHMYHOCTHOIO U
MO3HABATEIHHOTO PA3BUTHS JINYHOCTH O0YUJAIOIIHXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOrOo Kypca T€OMETPHUU Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUs
00yCIIOBJICHA MPAKTUYECKOW 3HAYMMOCTBIO METANPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
oOydeHHsT TEeOMETPUU B HANPABICHUU JUYHOCTHOTO PAa3BUTHS  OOYYarOIIUXCH,
dbopmupoBanust (GYHKIIUOHATHPHOM MaTEMaTHYECKONM TPaMOTHOCTH, W3YyYCHHs APYTHX
y4eOHBIX TUCIUTUIMH. Pa3BuTHe y 00y4aronuxcsi IpaBIbHBIX MPEICTABICHUN O CYIITHOCTH
U TIPOUCXOXKJACHUN TEOMETPUIECKUX abCTPaKINii, COOTHOIIIEHUH PEaTbHOTO U HUACATBLHOTO,
XapakTepe OTpaXCHHs MaTeMaTHYEeCKOW HAYKOH SIBICHUW M MPOIECCOB PEAIbHOTO MHpA,
MECTE TEOMETPUHU B CHCTEME HayK M POJIM MAaTEMaTHYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHWUW W B TMPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
YYaIUXCs, a TaKKEe KA4eCTB MBIIUICHHS, HEOOXOAUMBIX IS aJanTallid B COBPEMEHHOM
0011IECTBE.

['eomeTpus sBiIsieTcss OAHUM M3 0a30BBIX MPEIMETOB Ha yYPOBHE CpPETHETO OOIIEero
oOpa3oBaHMs, TaK KakK OOECNeYrMBaeT BO3MOXHOCTh W3yUYCHHUS KaK JUCIUTLIINH
€CTECTBEHHO-HAYYHOU HAMPABICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MplnuieHue, GOPMUPYEMOE NMPU U3YICHUH O0YYIAIONTUMUCS TTOHATHIHHBIX
OCHOB TE€OMETPHUU M TIOCTPOCHUH IIETIOYKU JIOTUYECKUX YTBEPIKICHUH B XOJI€ pEIICHUS
reOMETPUUYECKUX 3aj]]a4, YMEHHE BBIIBUTATh M OMPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
WCIIOJIB3YIOTCS TIPU PEIICHUH 337a4 €CTECTBEHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHne OpUEHTHPOBATHCS B TMPOCTPAHCTBE WIPAET CYIIECTBEHHYI pPOJIb BO BCEX
00JacTax MeATENbHOCTH YeloBeka. OpueHTaIHs YeI0BeKa BO BpEMEHHU U TIPOCTPAHCTBE —
HEOOXOMMOE yCIIOBHE €T0 COIMAIBHOTO OBITHS, OopMa OTPaKEHHUST OKPYKAIOIIETO MHPA,
YCJIIOBHE YCIICIIHOTO TIO3HAHUS W AaKTUBHOTO MPeoOpa3oBaHUs JEHCTBUTEIHLHOCTH.
OnepupoBaHre MPOCTPAHCTBEHHBIMU OOpazamMu OOBEIUHSET pa3HbIe BUABI Y4EeOHOU U
TPYJAOBOW JEATEITBHOCTH, SIBISIETCS OJHUM M3 TNPOPECCHOHATHHO BaXXKHBIX KauecTB,
MOSTOMY aKTyaldbHa 3amada (OPMHUPOBAHUSA Y OOYyYalOMMXCsS MPOCTPAHCTBEHHOTO
MBIIUICHNS KaK Pa3HOBUIHOCTH OOpPa3HOTO MBINIJICHUS — CYIIECTBEHHOTO KOMITOHEHTA B
MOATOTOBKE K MPAKTHUECKOU NEATETHHOCTH 110 MHOTUM HAIMPABICHUSIM.

Ilens ocBoeHmsi mporpaMMbl y4deOHOro Kypca «l'eomeTpus» Ha 0a30BOM YpPOBHE
oOyueHusi — 061Ieo0pa3oBaTeIbHOE U OOIIEKYJBTYPHOE pa3BUTHE OOYYAIOIIMXCS 4Yepe3



o0OecrieueHWe BO3MOXXHOCTH MPUOOPETEHHS] U HCIOJB30BAHMS  CUCTEMAaTUYECKHUX
r€OMETPUYECKUX 3HAHUM U JEeUCTBUHM, CHeUu(UYHBIX TEOMETPHH, BO3MOKHOCTH
YCIEUIHOTO MPOJOHKEHUsT OOpa3oBaHMsI 1O CHEHHMATbHOCTAM, HE CBSI3aHHBIM C
PUKJIAJHBIM HUCIIOJIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpuu Ha 0a30BOM YpOBHE MpeAHa3HAyYeHa JJid O0Yy4aroluxcs
CpeHEeW IIKOJIbl, HE MCIBITHIBABIIMX 3HAYUTEIbHBIX 3aTPYJHEHUNA HA YPOBHE OCHOBHOTO
obmero oOpa3oBanus. Takum o0pa3om, oOydaroruecss Ha 0a30BOM YpPOBHE JIOJKHBI
OCBOUTH OOIIME MaTeMaTHYeCKUe YMEHHs, CBSI3aHHbIE CO CHEHU(UKON TECOMETPUH H
HEeoOXonUMbIE JJIS JKU3HM B COBpEMEHHOM oOmiectBe. Kpome 53TOro, OoHM HMEIOT
BO3MOXHOCTh H3YYUTh TE€OMETPHUI0 Oojiee IIyOOKO, €ClAu B JaJbHEHIIeM BO3HHKHET
HEO0OXOUMOCTh B TEOMETPUUECKUX 3HAHUSIX B MPO(eCcCHOHATBHOM eATeTbHOCTH.

JlocTukeHne  eNd  OCBOGHHUSI ~ MpOorpamMmbl  OOECHEUMBACTCA  PELICHHEM
COOTBETCTBYIOIIMX 3a1ay. [IpuoputeTHhIMH 3agadaMu OCBO€HUsl Kypca «I'eomeTpum» Ha
6a3oBoM ypoBHe B 10—11 kiaccax sBISIIOTCS:

e (opMupoBaHuE TPEICTABICHUS O T'€OMETPUU KaK YacTU MHUPOBON KyJNbTYphl U

OCO3HaHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHHE MPEICTAaBICHUS O MHOTOTPAaHHUKAX M TeJlax BpalleHHs Kak O
BOXHEHIINX MaTEMaTUYECKUX MOJIENAX, MO3BOJISIONIMX ONHUCHIBATH M U3YyYaTh
pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (opMupoBaHuE YMEHHUS PaCNO3HABATh HA YEPTEKaX, MOJIETSAX U B PEAIbHOM MUPE
MHOTOIPAHHHMKH U TeJla BPaLECHUS;

e OBJIAJEHUE METOJaMH pEHIeHUs 3aJad Ha TOCTPOEHUS Ha H300paKEHUAX
IPOCTPAHCTBEHHBIX (PUryp;

e (opMupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMHU MOHSATUSIMU O MHOTOTPaHHUKAX
Y TeJaxX BpaleHUs] U MX OCHOBHBIMH CBOWCTBaMU;

e OBJAJICHUE aJrOPUTMaMU pEUICHHs OCHOBHBIX THIIOB 3adad; (OPMUPOBAHUE
YMEHUSI NPOBOJUTH HECIIOKHBIE JOKA3aTEIbHbIE PACCYKJEHUA B XOJE€ PELICHUS
CTEPEOMETPUYECKHUX 3a/a4 U 33/1a4 C IPAKTUYECKUM COJICPIKAHUEM;

e Pa3BUTHE HUHTEJUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydarommxcs,
MIO3HABATEJIbHOM  aKTUBHOCTH, MCCJIEIOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIUICHUS;

e (opMupoBanue GyHKIIMOHATBLHON IPaMOTHOCTH, PEJIEBAHTHON T€OMETPUN: YMEHUE
pacno3HaBaThb ~ NPOSBICHHUS ~ TE€OMETPUYECKUX  MOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHbIX >KMU3HEHHBIX CUTYyalUsX U MPH U3YUYCHHUH JIPYTUX
y4eOHBIX MpPEeIMETOB, TNPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha SI3bIKE TEOMETPUHU M CO3JaBaTh F€OMETPUUYECKHE MOJEIH,
OPUMEHSATh OCBOEHHBIM TE€OMETPUYECKM ammapaTr Juisl pelIeHUs MPaKTUKO-
OPUEHTHUPOBAHHBIX 3aJlay, MHTEPIPETUPOBATH M  OLEHUBATH IOJYYEHHBIE
pE3YNbTATHI.

OTIUYUTENbHOM OCOOCHHOCTBIO MPOrPaMMBbI  SIBISIETCS  BKIIIOUEHHE B  KYpC

CTEPEOMETPUU B Hauaje €ro M3y4eHMs 3aJay, pellaeMbIX Ha YPOBHE HHTYUTHUBHOTO
NO3HAHUSA, M OIpeAeN€HHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO



CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET
MIPOTEKAaHUE UHTYUTHUBHBIX IPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUYEHUIO PEIMETA.

[Ipenmnourenue OTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh
TEOPETUYECKUE 3HAHUSA UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH MPEIMETHO-NPAKTHYECKON
nesTeabHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEACTABICHUM Yy Yywalluxcsi B Kypce
CTEPEOMETPUU TPOBOJUTCS 3a CUYET pEIIeHUs 3aJad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OMEPUPOBAHME MPOCTPAHCTBEHHBIMH oOpasamu. Co3manme oOpasza
INPOBOAMUTCS C OMNOPOMl Ha HArMSAHOCTh, a OINEpUpOBaHME 00pa3oM — B YCIOBUSX
OTBJICUEHHUS OT HATJISITHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 UCXOIHOTO COACPKaAHUA.

OcHOBHBIE cojaepxkaTelbHble JUHUU Kypca «l'eomerpunm» B 10-11 xkiaccax:
«Mmuororpanaukmn», «lIpssMple M TJIOCKOCTM B MpoCTpaHCTBE», «Tema BpameHus»,
«BekTopsl M KOOpAMHATBI B MpOCTpaHCTBE». MOpMHpOBaHME JIOTHUYECKUX YMEHHU
pacnpezensercs He TOJbKO MO COAEp)KaTeNbHBIM JIMHUAM, HO U MO rojaM oOydeHHs Ha
YPOBHE CpPEeJHET0 00111eT0 00pa30oBaHuUsI.

Conepsxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJibTaTaM OCBOCHUS
paboueil mporpaMmsbl, pacmpenei€HHbBIM MO TrojaM OOydYeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4YTOOBI OBJA/IEHUE TEOMETPUUECKUMHU MOHITUSIMHU U HAaBBIKAMHU OCYIIIECTBIISIIOCH
MOCJIEIOBATENBHO U MOCTYMATENbHO, C COOIOCHUEM MTPUHIUIIA IPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAHUS BKJIIOYAINCh B OONIYI0 CHCTEMY TE€OMETPUUYECKHX MpeaCTaBICHUN
oOy4Jaronuxcsi, pacuupsisi 1 yriryosnss e€, oopa3ys Npo4YHbIe MHOYKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun oTBoaUTCS 2 yaca B Henento B 10 knacce u 1 yac B Hezento B
11 xnacce, Bcero 3a aBa roga o0ydeHus - 102 yueOHbIX Jaca.



COJEPXAHUE YYEBHOTI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATHS cTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb, MPOCTPAHCTBO.
[TonsiTue 00 aKCMOMATUYECKOM IOCTPOCHHM CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUM U
CJIEJICTBHS U3 HUX.

B3anmHo€e pacnosiokeHne NpsMBIX B IIPOCTPAHCTBE: MEPECEKAIOIIMNECS, TTapauIeIIbHbIC
U CKpeluBaromuecs npsmeie. [lapamnenbHOCTh NPSAMBIX U IUIOCKOCTEM B NPOCTPAHCTBE:
napajulebHbIe MPSAMBIE B MPOCTPAHCTBE; NApPAJLIEIbHOCTh TPEX INPSMBIX; MApaJUICIbBHOCTD
IPSIMOM M IUIOCKOCTH. YIUIBI C COHAIIPABICHHBIMU CTOPOHAMHM; YroJI MEXAY NPSIMBIMHA B
npocTtpaHcTBe. llapamnenbHOCTh  IIIIOCKOCTEW: IMapajulelbHbIE  IUIOCKOCTH; CBOMCTBA
napajulebHBIX IUIOocKOocTel. [Ipocreiinme mnpocTpaHCTBEHHbIE (GUIYpbl Ha IUIOCKOCTH:
TeTpas’ap, Ky0, mapajuieenumne; moCTPOCHUE CEYCHHIA.

[lepneHAMKYISAPHOCT, MPAMOM M IUIOCKOCTH: INEPHEHAUKYJISIPHBIE IpPsSMbBIE B
IIPOCTPAHCTBE, MpsIMbIE IAapajUICIbHbIE M NEPHEHAMKYJSAPHBIE K IUIOCKOCTH, IPU3HAK
NEPIECHINKYJIAPHOCTH NPSAMOM M IUIOCKOCTH, TEOpEMa O NPSAMOM NEPHEHAUKYIAPHON
IIJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YIOJI MEXKIY NPSIMOM U INIOCKOCTBIO; ABYTPAHHBIM yIOJI,
JIMHEWHBIA YIroJI IBYIPaHHOTO yriia. [leprnenauKynsap 1 HaKJIOHHBIE: PACCTOSIHUE OT TOYKH J10
IUIOCKOCTH, PAacCTOSHUE OT MpPSIMOHW JO IUIOCKOCTH, MPOEKIUs (UIYypbl Ha IUIOCKOCTb.
[lepneHaAUKYJISApPHOCTD IUIOCKOCTEH: IPU3HAK NEPHEHAUKYJISIPHOCTH JBYX IUIOCKOCTEH.
Teopema o TpEX nepHeHIUKYISIPaX.

MHororpaHHuKHu

[loHsiTHE MHOTOIpaHHHMKA, OCHOBHBIE DJIEMEHTBl MHOTOIPDAHHHKA, BBIYKIBIE WU
HEBBITYKJIbIE MHOTOIPDAHHMKHU; Pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrosipHas npusma,
I'PaHU ¥ OCHOBAHMsI IPU3MBI; IpsIMasi U HAKJIOHHAs IPU3MbL; OOKOBAsI U MOJIHASI IOBEPXHOCTh
npusmel. [lapamtenenunen, npsiMOYroabHbIN Napajulesenunen u ero cpovcrsa. [Iupamuaa:
n-yrojibHas MHpaMuja, TPaHH M OCHOBAaHWE MUPAMHIIbI; OOKOBasg M MOJHAs MOBEPXHOCTH
NUpaMubl; NPABUIbHAS M YCEUEHHAs NUPAMMAA. JJIEMEHTbl NPU3Mbl U MHUPAMMIBL.
[IpaBuIbHBIE MHOTOIPAHHMKU: MIOHSATHE IIPAaBUILHOTO MHOIOTPaHHUKA; IIpaBUJIbHAS NPU3Ma
Y NpaBUJIbHAsA NUPAaMHUA; IIPABUJIbHAS TPEYTOJbHAs NMUPAMHUAA W TPABUIBHBIM TETPasp;
ky0. IlpencraBnenue o MpaBUJIBHBIX MHOTOTPAHHHMKAX: OKTAadp, AOACKAdIP U HKOCASIP.
CeueHus mpU3Mbl U TUPAMUJIBI.

CuMmMeTprs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTENBHO TOYKH, MPSAMOM, INIOCKOCTH.
DJIeMEHTBhl CUMMETPHUH B IUPAMUIAX, TAPAJUICIICIIAIIEIAX, IPABUIIBHBIX MHOIOTPaHHUKAX.

Borunicnienue 371€MEHTOB MHOTOTPAHHUKOB: pé&Opa, auaroHanu, yriel. [lmomansb
OOKOBOIl TOBEPXHOCTH M TOJHOW TMOBEPXHOCTH MPSMOM MPU3MBI, IUIOMIA]b OCHOBAHUHU,
TeopeMa O OOKOBOM MOBEPXHOCTH MNpsiMOM mpu3Mel. Ilnomans GOKOBOM MOBEPXHOCTH U
IIOBEPXHOCTH IIPABUIIBHOW MMUPAMHU/JIBI, TEOPEMA O ILIOIIAAN yCeUEHHOM nupamusl. [lonsaTue
00 00béMe. O0BEM MUpPaMUIbI, TPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAIASMHU MOBEPXHOCTEH,
00BpEMamMu MOJOOHBIX TEJl.



11 KIIACC

Tena Bpamenust

[Munuaapuueckas MOBEPXHOCTb, O0pa3yroliMe LIUIMHAPUYECKOW MOBEPXHOCTH, OCh
WIMHAPUYECKON moBepxHocTU. Llumuuap: ocHoBaHust U OOKOBasi IMOBEPXHOCTD,
oOpasyroliias U 0Ch; IIOAaAb OOKOBON U MOJIHON MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yrolue KOHUYECKONW MOBEPXHOCTH, OCh U BEpIIMHA
KOHHYECKOW moBepxHOocTU. KoHyC: ocHOBaHHMe M BepIlMHA, 00pa3yrolas U OCh; IUIOIIAIb
OOKOBOI1 U MOJHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yolinue U BbICOTa; OCHOBAHUS U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IUIONIAlb MOBEpXHOCTH cdephl. B3anmHoe
pacnosioxeHue chepsl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaab chepsl.

N300paxenue Tea BpallleHus Ha TI0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KomOunanuu Ten BpalieHUs 1 MHOTOTPAHHUKOB. MHOTOTPaHHUK, OMKUCAHHBIA OKOJIO
ctepsl; cepa, BiMcaHHasi B MHOTOI'PaHHUK, WJIK TEJIO0 BpaLIECHUSI.

[Tonatue 06 oObéme. OcHOBHBIE CBOMCTBa 00BEMOB Teil. Teopema 00 oO0BEME
OpSIMOYTOJIBHOTO MapaJijiesienumneaa u ciaenctsus u3 He€. O0bpEM muuHapa, konyca. OobéM
mapa v miomaasb chepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IUIOMIAASMHU MOBEPXHOCTEH,
00BéMaMu 1T0A00HBIX TEIL.

Ceuenus uunuHapa (MapamieNbHO M MEPIEHIUKYJISPHO OCH), CEYEHHsS KOHyca
(mapasielbHOE OCHOBAHUIO M IPOXOJIAIIEE YePE3 BEPIINHY), CEUECHHUS 1Iapa.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexkrop Ha miockocty u B mpoctpaHcTBe. (CIIOKEHHWE M BBIYMTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4nciio. Pa3noxkeHne BeKTopa 1o TpEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpaBwiio napayuenenumnena. Pemenne 3a1ad, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII AEHCTBHIA
¢ BekTopamu. [IpssMmoyronsHas cucrema KOOpAMHAT B IPOCTpaHcTBe. KOopanHATEl BEKTOPA.
[IpocTeliue 3aaun B KOOpAHHATaX. YToJ MEXIy BekTopamu. CKalsipHOE MPOU3BEIICHHE
BEKTOPOB. BhIUncCIiIeHHE YIIIOB MEXKY NMPSIMBIMU U IIOCKOCTAMHU. KOOpIMHATHO-BEKTOPHBII
METOJ IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl yaeOHOTO mpenMera «MaTemaTukay
XapaKTEepU3yIOTCS:

I'pa:xknanckoe BocnuTaHue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKOW TMO3HMIMK OOYYaromerocss Kak aKTUBHOTO |
OTBETCTBEHHOTO WJIEHAa POCCHUUCKOTO OOIIeCTBa, MPEACTABICHHEM O MaTEeMaTHYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBIEHUN, MPOLEAYpP TPaxAaHCKOTO
oOmiectBa (BBIOOpPHI, ONPOCHI W TMIp.), YMEHUEM B3aMMOJAECHCTBOBATH C COLIMAIBLHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKUIUSIMHU U HA3HAYCHUEM.

IIarpuoTrnyeckoe BOCIUTAHKE:

c(hOPMUPOBAHHOCTHIO POCCUHCKOW TPAKIAHCKOW HWISHTUYHOCTH, VYBAXKEHUS K
NpOIUIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHUKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTUKEHUSIM POCCUMCKUX MATEMAaTUKOB W POCCUHCKOM MAaTEeMaTUYECKOM MIKOJIBI, K
WCITOJIP30BAHUIO ITUX JIOCTHKEHUH B APYTUX HAYKaxX, TEXHOJIOTHAIX, cPepax IKOHOMHUKHU.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HaHUEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOPMUPOBAHHOCTHIO
HPAaBCTBEHHOI'0  CO3HAHUS, JTUYECKOrO0 IIOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JTIOCTUKEHU HAYKU U JAESATEIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIaJa
B ITIOCTPOEHNE YCTOUYUBOTO Oy IyIIETO.

JcTeTHYECKOEe BOCIIUTAHNE:

ACTETUYECKUM OTHOLICHHMEM K MHUPY, BKIKOYasd OCTETUKY MaTEMAaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajay, PEIICHUH, pacCyKIEHUN; BOCHPUHUMYHMBOCTHIO K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO YMEHHS MPUMEHSATh MAaTeMAaTHYECKHUE 3HAHUS B HMHTEpecax
3I0pOBOTr0 M 0€e30macHOro 00pasa KW3HU, OTBETCTBEHHOI'O OTHOUIEHUSI K CBOEMY 3JI0POBBIO
(3mopoBoe mHUTaHWE, COAJAHCUPOBAHHBIA PEXUM 3aHATHUM UM OTAbIXa, pPETyJsipHas
dbu3ndecKass aKTUBHOCTD); (DM3MYECKOTO COBEPIICHCTBOBAHUSA, TIPH 3aHSATUSX CIOPTHBHO-
03JIOPOBHUTENBHOU JIEITEIBHOCTBIO.

TpynoBoe BocniuTanue:

TOTOBHOCTBIO K TPYJly, OCO3HAaHUEM LIEHHOCTHU TPYAOJIIO0US; UHTEPECOM K Pa3IMYHBIM
chepam mnpodeccuOHATBHOM  JEATENbHOCTH, CBA3aHHBIM C MaTeMaTUKOM u €€
NPWIOKEHUSIMA, YMEHHEM COBEpIaTh OCO3HAHHBIH BBIOOp Oyaymied mnpodeccun u
peanu30BBIBaTh COOCTBEHHBIC IKWU3HEHHBIC IIJIAHBI, TOTOBHOCTHIO M CIIOCOOHOCTHIO K
MaTE€MaTUYeCKOMY OOpa30BaHUI0 M C€aMOOOpPa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HH,
TOTOBHOCTBIO K aKTMBHOMY YYaCTHIO B PEUICHUWH MPAKTUYECKHX 3aJad4 MaTEMaTU4YECKOU
HaIlpaBJICHHOCTH.

IKOJOrHYeCKOe BOCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IKOJOTHYECKON KYIbTYPhI, TOHUMAHUEM BIUSHUS COIMAIBLHO-
PKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHHUEM



rII00aTbHOTO  XapakTepa J3KOJOTHYECKHX NpoOsieM; OpHEeHTaluued Ha MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUW s peleHus 3agad B 00JIaCTH  OKpYXKAIOIIEeW Cpenbl,
IJIAHUPOBAHMS MIOCTYIIKOB M OLICHKU UX BO3MOKHBIX IIOCIIEIACTBUI IS OKPY>KArOLIEH CPEbI.

IleHHOCTH HAYYHOI'O MO3HAHMSA:

c(OpPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAYKHM M OOILIECTBEHHOW MPAKTHKH, MOHUMAHHMEM MAaTEMaTHYECKOW HAyKH Kak
cepbl 4enoBEUYECKON AESTeNbHOCTH, ITAnoOB €€ pa3BUTUS U 3HAYMMOCTU JIA Pa3BUTHUSA
LIMBHWJIM3AlMM; OBJAJCHUEM S3BIKOM MAaTEMaTUKM W MAaTEMATHYECKOW KYyJBTYpPOM Kak
CPENCTBOM MO3HAHUSA MUPA; TOTOBHOCTBIO OCYLIECTBIISATH TPOCKTHYIO U UCCIIEOBATEIBCKYIO
NEeATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

MertanpenmeTHble  pe3yJdbTaTbl  OCBOEHHS  MPOTrpamMMmbl  y4eOHOro  mIpeameTa
«MaremaTHKa» XapakTEepHU3YyIOTCS OBJAJACHUEM YHUBEPCAIBHBIMU HO3HAGAMETbHBIMU
0elcmeUusMU, YHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OCUCEUAMU,  YHUBEPCATbHLIMU
DPeYIAMUBHBIMU OCUCMBUAMU.

1) Vnuusepcanvnvie noznasamenvuvie OJeiicmsus, obecneuugarom ghopmuposanue
0A306bIX  KOCHUMUBHBIX  NpoOYeccos obyuarowuxcsi (oceoenue Memooo8 NO3HAHUA
OKpYJHCaoOuieco Mupa, npumMeHeHue JI02UYECKUX, UCCIe008ameNbCKux Onepayuli, yMeHuu
pabomams ¢ uHpopmayuel).

ba3oBble jlornyeckue JeicTBus:

e BBIABJIATH M XapaKTePU30BaTh CYIECTBEHHbIC MPU3HAKA MAaTEMATHUECKUX OOBEKTOB,
HOHSTUN, OTHOIIEHUN MEX]y MOHATUAMU; (GOPMYJIUPOBATH ONPEACIICHUS NOHIATUH;
YCTaHaBIMBaTh CYLIECTBEHHbIM MPU3HAK KJIAacCU(UKALMM, OCHOBAaHUS  JUIS
000011IEHUS ¥ CPaBHEHUS, KPUTEPUU POBOJUMOTO aHAJIN3a,;

e BOCHPUHUMATh, GOPMYIUPOBATH U MPEOOPA3OBBIBATD CYKICHUS: YTBEPAUTEIbHbIE U
OTpHULaTeNbHbIE, EAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIC,

e BBIABIATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M NIPOTUBOPEUMS B
(akTax, IaHHBIX, HAOJIOJEHUSAX U YTBEPXKICHUSAX; MpeayiaraTb KPUTEPUM IJIs
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUMH;

e JIeNIaTh BBHIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U WHAYKTUBHBIX
YMO3AKJIFOUYECHUH, YMO3AKIIFOUEHHUN 110 aHAJIOTUU;

e IPOBOAMUTH CAMOCTOSITENIBHO JI0Ka3aTeIbCTBA MATEMATHUUYECKUX YTBEPKIACHUN
(mpsiMble ¥ OT MPOTUBHOIO), BBICTPAUBATh APTyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE CYK/ICHHUS U BBIBOJIBL;

e BbBIOMpaTh CrocoO pemieHus yueOHOM 3agaun (CpaBHHMBATh HECKOJIbKO BapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MNOAXOASAIIMNA C  yY4ETOM  CaMOCTOSITENIBHO
BbIJIEJICHHBIX KPUTEPUEB).

Ba3oBbIe ucciienoBarebLCKHe 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHl KAk HCCIEAOBATEIbCKUN HMHCTPYMEHT IIO3HAHUS;
dopMynupoBaTh ~ BOMNPOCH,  (PUKCHUpYIOIIME  OPOTHUBOpEUYHE,  Mpodiemy,



yCTaHABIMBATh HMCKOMOE W JaHHOE, (OPMHPOBATH THUIOTE3y, ApTyMEHTHUPOBATH
CBOIO TTO3HIINIO, MHEHUE;

NIPOBOJUTH CAMOCTOSITETLHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIIEIOBAaHUE TIO
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBEKTa, SBJICHHUA, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;
CaMOCTOSITENIbHO  (popMynupoBaTh OO0OOIIEHUST Y BBIBOJABI IO  PE3yJIbTaTaMm
NPOBENEHHOTO  HAOJIOACHWS,  WCCIACAOBAHHS,  OIEHWBATH  JOCTOBEPHOCTH
MIOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

NPOTHO3MPOBATh BO3MOXKHOE  pa3BUTHE TMpollecca, a TaKKe BBIIBUTATH
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nndopmanmeii:

2)

BBISIBIISATH Je(OUIIUTH HH(GOPMAITUH, TaHHBIX, HEOOXOIUMBIX /ISl OTBETa HA BOMIPOC U
JUISL pELICHUS 3a/1a4H;
BbIOMpAaTh HMHGOPMALMIO W3 HUCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJIM3UPOBATH,
CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIMIO PA3IUIHBIX BUIOB U (popM
IIPEICTABIICHHUS;
CTPYKTYpUpPOBaTh HH(OpMaIMIO, TPEACTaBIATb €€ B pa3IuyHbIX (QopMmax,
WUTIOCTPUPOBATH Tpaprueck;
OIICHUBATh HAJAE&KHOCTh MH(POPMALMHU IO CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM
KPUTEPUSIM.

Yuueepcanvnvie KOMMYHUKAMUGHDbIE oeticmeus, obecneuusaiom

chopMuUpoB8aHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUUXCAL.
Oo0menue:

BOCIIPUHUMATh, U (OPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU C YCJIOBUSIMU H
HEJISIMA OOIIEHHUSI; SICHO, TOYHO, TPAaMOTHO BBIPAXXaTh CBOIO TOUKY 3PEHHUS B YCTHBIX
M T[HCBMEHHBIX TEKCTax, JaBaTh IMOSCHEHHWA IO XOJAy PEIICHHs 3aJayH,
KOMMEHTHPOBATH MOJTYYEHHBIN pe3yIbTarT;

B XOJe OOCYXJIEHMsI 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI,
npo6JieMbl, pelraeMoil 3aJauu, BbICKa3bIBaTh UJIEH, HAalleJICHHbIE HA TIOUCK PEIICHHUS;
COMNOCTAaBIIATh CBOM CYXKIEHUS C CYXACHUSMHU JPYTUX YYaCTHUKOB JUaiora,
OoOHapyXMBaTh pa3IMuM€ U CXOJICTBO TMO3ULHUNA; B KOPPEKTHOM (dopme
dbopMyIMpoBaTh pa3HOIIACHS, CBOM BO3PAKEHUS,

NPEACTABIATh PE3yJNbTaThl PELICHHS 3aaud, OKCIEPUMEHTA, HCCIEIOBAHMS,
NPOEKTa; CaMOCTOSITENIFHO BbIOMpaTh (OpMaT BBICTYIUIEHHS C Y4€TOM 3ajad
Npe3eHTAlNd U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHuvecTBo:

INOHMMATh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW U MHAWBUYyaIbHON pabOThI
OpU pelieHHH Y4YeOHBIX 3aJad; MPUHUMATh IIeJIb COBMECTHOW JeATEIbHOCTH,
IUTAHUPOBATh OPTaHU3AIMI0 COBMECTHOM pabOThl, pacHpeneniarh BUAbl padoT,
JIOTOBApUBATHCA, OOCYXKAAaTh MPOLIECC M Pe3ylbTaT paboThl; 0000IIaTh MHEHHS
HECKOJIbKUX JIFOICH;



e Yy4YacTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCyXkaAeHHs, OOMEH MHEHU,
«MO3TOBBIE IITYPMbD U UHBIE); BBIMIOJIHATH CBOIO YacTh pabOTHI U KOOPAUHUPOBATH
CBOM JEHCTBUSA C APYTMMHU YJIEHAMU KOMAaH/[Ibl; OLIEHUBATh KAUE€CTBO CBOETO BKJIA/Ia
B OOWMI OpPOAYKT MO KpUTEpUsM, CHOPMYIMPOBAHHBIM  YYaCTHUKAMHU
B3aUMOJIEUCTBUSL.

3) Vuusepcanvuvie pecynamugnvle Oeticmeus, obecneuusaiom —opmuposanue

CMbBICNI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranusanus:

e COCTAaBJIAATH IUIaH, AJITOPUTM PELIEHMS 3a/1a4H, BBIOUPATh CLIOCOO PELIEHUs C YUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApUAHTHI PELICHUM ¢ y4ETOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb:

e BJAJAETh HABBIKAMU I[103HABATEIBHOM pPEQIIEKCMM KaK OCO3HAHMUS COBEpLIAEMBIX
JNEHCTBUM M MBICIUTENBHBIX IPOLIECCOB, UX PE3YyJbTaTOB; BIAJIETh CIOCOOAMU
CaMOTIPOBEPKH, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa PelIeHUsT MaTeMaTUYeCKOM
3a]a4H;

e TpPENBUIETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MpPHM pELICHUH 3aJayH,
BHOCUTb KOPPEKTHBBI B JIEATEIbHOCTh HA OCHOBE HOBBIX OOCTOSATEIBLCTB, JAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEM;

e OIICHUBATh COOTBETCTBUE pE3yJibTaTa LEIHM U YCJIOBUAM, OOBICHATH MPHUYMHBI
JOCTUKEHHSI WM HEJAOCTH)KCHUS PEe3yJbTaTOB JAEATEIbHOCTH, HAXOJUTh OIIKOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OmnepupoBaTh MOHATUSAMH: TOUKA, IPAMasi, INIOCKOCTb.

[IlpuMeHSATh aKCMOMBI CTEPEOMETPHUHM M  CJIEACTBUS U3 HHUX TMPH PEIICHHH
reOMETPUUYECKUX 33/1a4.

OnepupoBaTh MOHATUSMHU: MAPAIICNBHOCTh M MNEPIEHIUKYIIPHOCTh MPSMBIX U
IIJIOCKOCTEH.

KnaccugunupoBaTs B3aMHOE PacloNoKeHUE MPSMBIX U TUNIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh MOHSATHSMU: JBYTPAHHBIM Yroj, TpaHU JBYTPAHHOTO Yyria, pedpo
JBYTPAHHOTO yTJIa; TUHEHHBINA YyroJl ABYTPAHHOTO YIJIa; TpagyCcHas Mepa JByTpaHHOro yria.

OmnepupoBaTh MOHSATHSIMH: MHOTOTPAHHUK, BBIMYKJIbII M HEBBIMYKJIbIII MHOTOTPAaHHUK,
3JIEMEHTHI MHOTOTPAHHUKA, TIPABUJIbHBII MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BUIbI MHOTOTPAaHHUKOB (TIMpaMuIa; IpU3Ma, IPSIMOYTOIbHBIH
napasuiesienunes, Kyo).

KnaccugummpoBaTe MHOTOTPaHHUKH, BbIOMpasi OCHOBaHHUS IJs Kjiaccu(uKaIuu
(BBIMTYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHMKH; MPAaBHJIbHbIE MHOTOTPAHHUKH; MpPAMBIE U
HAKJIOHHBIE PU3MBI, TapaIJIeTCIHUIIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIask INIOCKOCTh, CEYeHHE MHOTOI'PAaHHHUKOB.



OOBSCHATH IPUHIIUIIBI ITOCTPOSHUS CEUSHUH, HCITOJIb3YsI METOJT CIICIOB.

CTpouTh CEUYEHUS MHOTOIPAHHUKOB METOJOM CJICJIOB, BBHINIOJIHATH (BBIHOCHBIC)
TUTOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemiate 3aaum Ha HAXOXKJICHHE TEOMETPHUECKUX BEJIMYUH IO oOpasiam Win
AITOPUTMaM, TIPUMEHSST W3BECTHBIC AHAJIMTUYECKHE METOJIbI TMPU PEIICHUM CTaHIAPTHBIX
MaTEeMaTHYECKHUX 33Jla4 Ha BBIUYMCICHHE PACCTOSHHUUA MEXKIY JIBYMS TOYKAMH, OT TOYKH JIO
IPSIMOM, OT TOYKH 0 TUIOCKOCTH, MEXTy CKPEIINBAIOIIUMUCS TPSIMBIMHU.

Pemate 3aaum Ha HAXOXKJICHHE TEOMETPHUECKUX BEJIMYUH IO o0Opasiam WiH
AITOPUTMaM, TPUMEHSST W3BECTHBIC AHAJIMTUYECKHE METOJIbI MPU PEIICHUM CTaHIAPTHBIX
MaTEeMaTHYECKHUX 3aJlad Ha BBIYHCICHHE YIJIOB MEXIY CKPCIIWBAIOIIUMUCS TPSMBIMH,
MEXTy MPSMOM ¥ IJIOCKOCTBIO, MEXTY INIOCKOCTSIMH, ABYTPAHHBIX YTJIOB.

Bbrauciiate 00bEMBI 1 IUIOMIAN TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MTHPaMHIA)
C TpUMEHEHHEM (OPMYJ; BBIYMCIATH COOTHOILICHHS MEXIY IUIOMAASMUA MOBEPXHOCTEH,
00BEMaMU TIOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPHS B IPOCTPAHCTBE, IIEHTP, OCh M INIOCKOCTH
CUMMETPHUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3BnekaTh,  mpeoOpa3oBbIBATE M HMHTEPIPETHPOBATH  HHDOpPMAIUIO O
IPOCTPAHCTBEHHBIX TEOMETPUUYCCKUX (UTYpaX, TPEICTABICHHYIO Ha YEPTEKaX U PUCYHKAX.

[lpuMeHsTh TEOMETpUYECKHe (aKThl Ui PEHICHUS CTEPCOMETPUYCCKHX —3a]ad,
IIPEIITOJIATaA0IINX HECKOJIBKO IIaroB PEIICHUs, €CIIU YCIOBUS MPUMEHEHUS 3aJIaHbl B SBHOW
dbopwme.

[IpuMeHsATh MPOCTEHIIINE MPOrPaMMHBIC CPEICTBA U JICKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI ITPH PEIICHUH CTEPEOMETPUIYCCKHX 3a/1a4.

[TpuBOIUTE TPUMEPHI MAaTEMAaTHYCCKHUX 3aKOHOMEPHOCTEH B MPHUPOAC W IKHU3HH,
pacro3HaBaTh MPOSBIICHNE 3aKOHOB T€OMETPUU B HICKYCCTBE.

[TprMeHSITh MTOJTyYCeHHbBIC 3HAHWS HA MPAKTUKE: aHAIM3UPOBATH peabHbIC CUTYAIlUU H
NPUMEHSTh M3YYCHHBIC TIOHATUS B MPOLECCe IMOMCKA PEIICHUS MaTeMaTHYECKH
cOpMYJIMPOBAHHON MPOOJIEMbI, MOJICIHPOBATh PealIbHBIC CUTYallMH Ha SI3bIKE TCOMETPUH,
UCCIICIOBATh MOCTPOSHHBIC MOJICITTH C MCIIOIh30BAHUEM TE€OMETPUICCKUX ITOHSATHI M TEOPEM,
ammapata anreOppl; pemarh NPAaKTHYSCKUE 3a7add, CBS3aHHbIE C HAXOXKICHUEM
TeOMETPUUCCKUX BEJIHMYHUH.

11 KJIACC

OnepupoBaTb  MOHATUSMHU: MWIMHAPUYECKas  TMOBEPXHOCTh,  oOpa3yrouiue
UJINHAPUYECKON TMOBEPXHOCTH, IWIMHAP;, KOHUYECKAs IOBEPXHOCTh, OOpa3yronme
KOHUYECKOU MOBEPXHOCTHU, KOHYC; chepruecKas MOBEPXHOCTb.

Pacno3naBate Tena BpaieHus (HUIMHAP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccuduimpoBath B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATHIMU: LIAPOBOM CETMEHT, OCHOBAHHE CEITMEHTA, BHICOTA CETMEHTA;
IIApPOBOM CJIOM, OCHOBAHME ILIAPOBOIO CJIOSI, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.



Berauciasats 00bEMBI U TUTONIAIA TTOBEPXHOCTEHN TEJ BPAIlEHUs, TEOMETPHUECKUX TEN C
npuMeHeHneM Gopmy.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIN B Cepy W OMUCAHHBIA OKOJIO
cdepsl; chepa, BIMcaHHAs B MHOTOTPAHHUK HMITU TEJIO BPAIICHHUS.

BBIYHCIIATE COOTHOMIEHUS MEXTY TUIOMIAIIMHU TTOBEPXHOCTEH M 00hEMaMH MOTOOHBIX
TeJ.

N300paxkath m3ydaembie (UTYpBI OT PYKH M C NPUMEHEHUEM MPOCTBHIX UYEPTEKHBIX
WHCTPYMEHTOB.

BrITIONHATE (BBIHOCHBIC) TIJIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (UTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIIICHHUS.

W3Bnekars, UHTEPIIPETHPOBATh U MPEoOpa30BHIBATH uHbpopMalMio 0
MPOCTPAHCTBEHHBIX T€OMETPHUECKUX (PUTYpax, MPEICTABICHHYIO HAa YEPTEKAX U PUCYHKAX.

OmnepupoBaTh MOHITHEM BEKTOP B IPOCTPAHCTBE.

BEITIONHATE TEUCTBUS CIIOKEHHSI BEKTOPOB, BBIUUTAHUS BEKTOPOB WM YMHOXKCHHSI
BEKTOpa Ha YHCII0, OOBSICHATh, KAKUMHU CBOMCTBAMHU OHHU 00JIa/1af0T.

[TpuMeHsTh IpaBUIIO MapasuIeIenuIea.

OmnepupoBaTh MOHATUSAMU: IEKAPTOBBI KOOPAUHATHI B TIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YTOJ MEXKIY BEKTOpPaMH, CKaJspHOE
NIPOM3BEIEHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIIAHAPHBIE BEKTOPHI.

Haxomuth cymMMmy BEKTOPOB W MPOU3BENCHHE BEKTOpAa Ha YHCIO, YTOJ MEXIy
BEKTOpPaMH, CKAJSIPHOE MPOM3BENICHUE, PACKIIABIBATH BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3amaBath IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIUHAT.

[Ipumensate reomerpuyeckue (aKThl I PEIMICHUS CTEPEOMETPUUYECKHUX 3ajad,
MIPEANOIATraoIINX HECKOIBKO MIArOB PEIICHUSI, €CITH yCIOBUS IPUMEHEHUS 3aJ]aHbl B SIBHOM
dbopwme.

Pemarr mpocTeiiimme reoMeTpuYecKWe 3aJaud  Ha TNPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaum Ha 0Ka3aTENbCTBO MATEMATHYECKUX OTHOIICHUNW M HAXOXKICHUE
T€OMETPUYECKUX BEIMYWH 1O o0pasliaM WA aJropuTMaM, MPUMEHSS M3BECTHBIE METObI
IIPU PEIICHUU CTAHIAPTHBIX MaTEMAaTHIECKHUX 3a]1ad.

[TpuMeHsTh TpOCTEHIIIME MPOTPaMMHBIE CPEACTBA U AJNEKTPOHHO-KOMMYHUKAIIHOHHBIC
CUCTEMBI TIPU PEIICHUU CTEPEOMETPHUIECKHX 3a]1aH.

[IpyBoAMTh TPUMEPHl MAaTEeMATHUYECKUX 3aKOHOMEPHOCTEW B TIPUPOJE U JKU3HH,
pacrmo3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[TpuMeHsTh MOJTydeHHbIE 3HAHMS Ha MPAKTUKE: aHAIU3UPOBATH pealbHBIE CUTYaIlUd U
NPUMEHATh W3YYCHHBIE TIOHATHUA B TMpOIEcCce IMOMCKa PEHICHUS MaTeMaTUYeCKH
chopMyTUpPOBaHHOU TPOOIEMBI, MOACITUPOBATh PEabHBIC CUTYAllUH Ha SI3BIKE TEOMETPHH,
WCCJIEIOBATh MIOCTPOCHHBIC MOJICIIH C MCIIOJIh30BAHUEM T€OMETPUUECKUX MOHITHI B TEOPEM,
anmapara anreOpbl; pemarh MNpPaKTUYECKWe 3a7add, CBSI3aHHBIE C HAXOXICHUEM
T€OMETPUUYECKUX BEIINIHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnbie IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
bu6mmoreka [IOK
1 B 10 1
BEAICHHC B CTCPEOMETPHIO https://m.edsoo.ru/1¢209¢37
) [Ipsimbie ¥ TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bu6nuoreka [IOK
[TapamienbHOCTD IPSAMBIX U ITIOCKOCTEN https://m.edsoo.ru/1¢209e37
3 [lepneHAMKYISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
MIJIOCKOCTEM https://m.edsoo.ru/1¢209e37
Bbubmunoreka LIOK
4 v 10 1
[JIBI MEXAY MPSMBIMU U TUIOCKOCTSMH hitps//m.cdsoo.ru/1c209¢37
bu6mmoreka [IOK
5 M 11 1
HOTOTPAHTHHIH https://m.edsoo.ru/1c209e37
N bu6mmoreka [IOK
6 06 9 1
HEMEI MHOTOTPAHHHKOB https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YIJIbI 4 1 bubmorexa OK
P ' s 4 https://m.edsoo.ru/1¢209e37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 6 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB H TeM nudgpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (witpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! Tena ppauerns 12 https://m.edsoo.ru/1¢209¢37
. bu6mmoreka [IOK
2 1
OOnEMbI Ten > https://m.edsoo.ru/1¢209¢37
bu6nmuoreka [JOK
B 1 1
3 €KTOPBI U KOOPAWHATBI B IPOCTPAHCTBE 0 hitps://m.cdsoo.ru/1c209¢37
4 [ToBTOpeHnue, 06001ICHNE, 7 1 bu6mmoreka [IOK
cHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/1¢209¢37
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0







ITIOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTuuec
n/n Bcero u3ydyeHusi  oOpa3oBaTeJIbHbIE
padoThI KHe padoThl
pecypchl
OCHOBHbIE TOHSTHUSI CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTh, MPOCTpaHcTBO. [IpaBumna
but6mmoreka [IOK
1 U300pakeHNs Ha pUCYHKAX: H300paKeHUs 1
. https://m.edsoo.ru/aecc77cd
IUIOCKOCTEH, MapajieIbHBIX MPSAMBIX (OTPE3KOB),
CepeInHbI OTPE3KA
) [TonsaTHs: nepecekaromuecs MI0CKOCTH, ] bu6nuorexa LIOK
repecekaroecsd npsamas v iI0CKOCThb https://m.edsoo.ru/2d8a9c¢99
3 [TonsTHA: TepecekaronIuecs MI0CKOCTH, 1 bubmmoreka [JOK
repecekarouuecsd npsamas U iI0CKOCThb https://m.edsoo.ru/db685e73
3HAKOMCTBO C MHOTOTpaHHUKAMH, U300paKCHHE
4 MHOTOTPAaHHUKOB Ha PUCYHKAaX, Ha MPOEKIMOHHBIX 1 bubmorexa [IOK
p prCyHkax, p https://m.edsoo.ru/a63959ed
yeprexax
bubmunoreka LIOK
5 Bxonnas koHTponbHast paboTa 1 1
P P https://m.edsoo.ru/b30dff38
6 HavansHbie cBeieHUs 0 KyOe U MUpamMuie, uxX 1 bubmmoreka [JOK
pa3BEpTkU U Mojenu. CeueHrss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTrie 06 akcMOMaTUYECKOM MTOCTPOECHUU
7 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U 1 Bubmmorexa [IOK
p PHI: p p https://m.edsoo.ru/OccSc4fe
CJIEICTBUS U3 HUX
8 AKCHOMEI CTEPEOMETPHUH U CIEACTBUA U3 HUX 1 bubmmorexa IOK
p p https://m.edso0.ru/239¢8cb4
9 AKCHOMEI CTEPEOMETPHUH U CIEACTBUA U3 HUX 1 bubmmorexa [OK
PEOMETP https://m.eds00.ru/65¢6b106
10 [TonsiTe 06 aKCHOMATHYECKOM ITOCTPOCHHUH 1 bubnuoreka [JOK




CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH H
CIICZICTBUS U3 HUX

https://m.edsoo.ru/258fc245

B3anMHOE pacmoioKeHue IpsiMbIX B

11 OPOCTPAHCTBE: IIEPECEKAIOIINECS, TapaJlJIEILHbBIE bubmmorexa LOK
pocip - 1ep t - 11ap https://m.edsoo.ru/1a2520f6
Y CKpEUIUBAIOIINECS MPSAMbIE
[TapanneasHOCTh NPSIMBIX U MJIOCKOCTEN B
12 OPOCTPAHCTBE: IMapauieIbHLIE IIPSIMBIE B bubmmorexa LOK
poctp - ap PAM htps://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPATUIETBHOCTh TPEX MPSAMBIX
[TapanneabHOCTh NPSIMBIX U MJIOCKOCTEN B
13 npoctpadcTse: IlapamieasHoCTh IPIMON U bubmmorexa LOK
poctp - 1ap p https://m.edsoo.ru/ee1d19b9
IUIOCKOCTH
14 VTIIIBI ¢ cOHaIpaBIEHHBIMU CTOPOHAMU buGnnorexa LIOK
P P https://m.eds00.ru/9407 159
15 VYroa Mexay IpsIMBIMH B IPOCTPAHCTBE bubmmorexa LOK
Ay p poctp https:/m.edsoo.ru/fe733862
16 VYrox me OPSIMBIMU B IPOCTPAHCTBE bubmmorexa LOK
Y TP pocip https://m.edsoo.ru/2935a9a0
17 [TapannenbHOCTh MIOCKOCTEN: MapalIeIbHbIE bu6nuoreka [JOK
MJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapawIeabHBIX IIOCKOCTEN bubmmorexa LOK
p https://m.edsoo.ru/e504d656
19 [Ipocreiinme npocTpaHCTBEHHbBIE PUTYpHI HA bubmmoreka [JOK
MJIOCKOCTH: TETPadIp, KyO, mapasjiesienumeI https://m.edsoo.ru/4a28dc02
bub6munoreka LIOK
20 TTocTpoenue ceueHuii
TPOCHHE CCHCHHH https://m.edsoo.ru/1d434d0f
bu6mmoreka [IOK
21 TTocTpoenue ceueHuii
ThocHH HeHm https://m.edsoo.ru/ec26fe5d
KontponbHas padota o teme "IIpsimbie u
22 IUIOCKOCTH B IIpocTpaHcTBe. [lapanienbHOCTE bubnnorexa LIOK
poctp o P https://m.edsoo.ru/9a0a9%e56
MPSIMBIX U TIJIOCKOCTEH
23 [lepnieBAUKYIAPHOCTD NPSIMOM U TNIOCKOCTH: bubmmoreka [JOK




NEePIEeHIUKYIIIPHBIE IPsIMbIE B TPOCTPAHCTBE

https://m.edsoo.ru/b19f6as5d

[IpsimMble mapasienbHble U MEPIEHIUKYISIPHBIC K

but6mmoreka [IOK

24
ILJIOCKOCTH https://m.edsoo.ru/0ac11c95
’5 [IpsimMble mapasenbHble U MEPIEHIUKYISIPHBIE K bubmmoreka [JOK
INIOCKOCTHU https://m.edsoo.ru/ba545966
%6 [Ipu3Hak nepneHuKyIIpHOCTH PSIMON U Bu6muotexa [JOK
TLUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepnesuKyJIsIpHOCTH IPSIMOM U bu6bnuorexa LIOK
ILJIOCKOCTH https://m.edso0.ru/79165d15
)8 Teopema o psiMOi EPIIEHAUKYIIPHOU bubmmoreka [JOK
IJIOCKOCTH https://m.eds00.ru/635¢5087
79 Teopema o npsAMol NepHIEHANKYIAPHON Bu6muotexa [JOK
TLUIOCKOCTH https://m.edsoo.ru/bd37458
[lepnennukynsip U HaKJIOHHBIE: PACCTOSHUE OT
30 TO‘fKI/I 0 HJ?OCIFOCTI/I aCCTOHHIfe OT MPAMOU J10 bubmmorexa LHOK
A P p A https://m.edsoo.ru/a5b7b8e3
MJIOCKOCTH
31 Pemienue 3agau Ha nepneHANKYISIPHOCTD bubmmorexa LHOK
A PHEHAMIYIAP https://m.edsoo.ru/7d18834b
[lepnennuKkynsip U HAKJIOHHBIE: PACCTOSHUE OT
32 TO‘fKI/I 0 nJiIOCIfOCTH aCCTOHHIfe OT IPSAMOU 10 bubmmorera LOK
A P p A https://m.edso0.ru/33¢477d3
MJIOCKOCTH
13 Pemenue 3aga4 Ha HaXOXKIEHUE PACCTOSTHUE OT bubmunoreka LIOK
TOYKH 10 MJIOCKOCTH https://m.edsoo.ru/66fefadd
34 Pemienue 3agau Ha HaXOXK/IEHUE PACCTOSIHUS OT bubmmoreka [JOK
MPSIMOU 10 TIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYrabl B IpOCTPAHCTBE: Yo MEXIY NPsIMON U bu6nuoreka [JOK
ILJIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JIByrpaHHBIN yroJi, TMHEHHBIN YroJl ABYTPAaHHOIO bubmmoreka [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJi, TUHEHHBIN yroJl ABYTPAaHHOTO bubmmoreka [JOK

yria

https://m.edsoo.ru/c7c777ed




[leprieHAMKYIASIPHOCTD IJIOCKOCTEM: MPU3HAK

bubmunoreka LIOK

38 .
MEPHEHINKYISIPHOCTH JIBYX IUIOCKOCTEMN https://m.edsoo.ru/ec3e2da3
39 [IepnieHUKYIAPHOCTD INIOCKOCTEN: IPU3HAK bubnuorexa LIOK
MEPIEHANKYISIPHOCTH ABYX IIOCKOCTEN https://m.edsoo.ru/ed9e2a8e
40 [leprieHANKYIASIPHOCTD IJIOCKOCTEM: MPU3HAK bu6nuoreka [IOK
MEePIEHANKYIISIPHOCTH JBYX IMJIOCKOCTEN https://m.edsoo.ru/ba75dc57
41 Teopema o Tp€x nmepneHaUKYISIpax bubmmorexa LIOK
P P PHCHIHMIYIAP https://m.edsoo.ru/e4972cdc
42 ITpumeHeHre TEOPEMEI O TPEX MEPIECHIUKYIIIPAX bubmmorexa LOK
P p P P YIAp https://m.edsoo.ru/52188a7d
bu6mmoreka [IOK
43 Pemenue 3agau
A https://m.edsoo.ry/9f246736
KoHnTtposbHas paboTta 1mo Temam
44 "IleprieHAUKYISIPHOCTDL OPSIMBIX U IIJIOCKOCTENH" U bubmmorexa IOK
" p YIp p " https://m.edsoo.ru/5b971ef3
Vbl MeXy NPSMBIMU U MJIOCKOCTSIMU
[ToHsiTHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI
45 MHOTOTPaHHUKA, BBIMYKJIbIE U HEBBITYKJIbIC bubmorexa OK
p ’ yK YK https://m.edsoo.ru/2d24e873
MHOTOI'PAHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA
[Ipu3ma: n-yronpHasi npu3Ma; rpaHd U OCHOBAHUS
46 MIPU3MBI; TIpsIMasi U HaKJIOHHAs TIPU3MBI; OOKOBast bubmorexa [IOK
p > 1P p ’ https://m.edsoo.ru/b4ad63ad
Y TIOJIHAsI IOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, mpsiMOYroJIbHbIN bubnuoreka [IOK
NapajulesIenuIle]l U €ro CBOMCTBA https://m.edsoo.ru/8a7be683
[Iupamuaa: n-yroiapHas NUpaMua, TPaHU U
43 OCHOBaHUE MUPAMUJIbI; OOKOBASI U MOJTHAS bu6muoreka [IOK
IIOBEPXHOCTH MUPaMU/IbI; IPaBUJIbHASA U https://m.edsoo.ru/fblcd0as
ycedu€HHas MupamMuaa
[IpaBunIBHBIE MHOTOIPAaHHUKU: TOHATHE
49 MPaBWJILHOTO MHOTOIPAaHHUKA; TpaBUJIbHAS bu6nuoreka [JOK

IIPU3Ma U NIpaBUJIbHAS IMPAMHU/JIA; [TPABUJIbHAS
TpEYyroJibHasi MUPAMUAA U IIPABUIIBHBIN TETPAdID;

https://m.edso00.ru/074c¢8865




KyO

HPGI[CTaBJIGHI/IG O IpaBUJIbHBIX MHOTI'OI'paHHUKAX:

but6mmoreka [IOK

50
OKTanAp, JOAEKA3AP U UKOCAdIP. https://m.edsoo.ru/a0fddSbf
CummeTpus B TPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIEHO TOYKH, MPSMOH, TIIOCKOCTH.
51 DJIEMEHTEI CHMMETPHU B TAPAMUIAX bubmmorexa LOK
p pamuax, https://m.edsoo.ru/b9e777d9
napajuienenuneaax, npaBuiIbHbIX
MHOTOI'PAaHHHUKAX
57 Boruncnenue 3eMeHTOB MHOTOTPaHHUKOB: pEOpa, bubmmoreka [JOK
JUaroHamu, yribl https://m.edsoo.ru/6¢cdbecef
[Tnomans 60KOBOI MOBEPXHOCTH U TOJIHOM
53 MOBEPXHOCTHU NPSIMOM MPU3MBI, IUIOIIAb Bu6muotexa [JOK
OCHOBaHUH, TeopeMa 0 OOKOBOM MTOBEPXHOCTH https://m.edsoo.ru/37d84157
MPSMON MPU3MBI
[Tnomaae OOKOBOI MOBEPXHOCTH U TTOBEPXHOCTH
54 IpPaBUIILHOM MUPaMHUIBI, TEOpEMaA O INIOIIAIU Bubmorexa OK
P o P ARL p " ad https://m.edso0.ru/5603e30b
OOKOBOI TTOBEPXHOCTH YCEUEHHOU MUPaMUIBI
bubmunoreka LIOK
55 KonTpoabHas padora mo teme "MHOTOrpaHHUKN"
p p p https://m.edsoo.ru/a95f5¢04
bub6munoreka LIOK
56 ITousitue 00 00BEME
https://m.edsoo.ru/7ad0020b
bubmunoreka LIOK
57 O0BEM IUpPaMUIEL
p A https://m.edsoo.ru/235171b3
bu6munoreka LIOK
58 O0BEM TUpPaMUIEL
pamu https://m.edsoo.ru/f47dfefd
59 Pemenue 3amay Ha 00BEM TUpaAMUIBI bubmmorexa LOK
a p 8 https://m.edsoo.ru/79¢10312
60 O0BEM IUPaMUIBL, YCEUEHHON TUPAMUIbI bubmmorexa LOK
PaMHIEL, ¥ paMitit https://m.edsoo.ru/2faadc3f
. buo OK
61 O0BEM pU3MBbI nommoreka Il

https://m.edsoo.ru/79853608




bu6mmoreka [IOK

62 O0BEM HaKIIOHHOM 3 1
HEM HAKJIOHHOM HPHIMAT https://m.edsoo.ru/1e053890
N but6mmoreka [IOK
63 O0né 3Mbl. Permenne 3aga 1
HEM TIPHSMBL. FCLICHHE 3312t https://m.edsoo.ru/482d3f51
64 KonTtponbnas padota mo teme "O0bEMBI 1 bu6nuoreka [IOK
MHOTOTPaHHUKOB" https://m.edsoo.ru/28a6573¢
65 [ToBTOpenue, 0600IIEHNE cCUCTEMAaTH3ALUS 1 Bubmuotexa [JOK
3HaHuil. [locTpoeHne ceueHnii B MHOTOTpaHHUKE https://m.edsoo.ru/098bedad
[ToBTOpeHUE, 0600IIEHNE CHCTEMAaTHU3AIINS
66 3HaHUW. Bpruucienue pacCTOSHUM: MEXKIY ABYMS ] bu6nuoreka [JOK
TOYKAMH, OT TOUKH J0 NPSIMOM, OT TOUKH J0 https://m.edsoo.ru/f7792ba9
TUTOCKOCTH, MEXIY CKPEIINBAIOIIUMUCS TTPSIMBIMU
bubmunoreka LIOK
67 Hrtorosast KOHTpOJIbHAS paboTa 1
TOToBasd KOHTPOIbHAA paboT https://m.eds00.ru/b9146bc0
[ToBTOpeHUE, 0600IIEHNE CHCTEMAaTHU3 AN
3HaHMUH. BEIUNCIEHUE YITIOB: MEX,
68 CKpEIIMBAIOIMMHCS HszHMI/I Meﬂ . npsIMOI 1 1 bubmmorexa [IOK
pett = p » MOAY TIP https://m.eds00.1ru/56765¢8b
MJIOCKOCTBIO, ABYTPAHHBIX YTJIOB, YIJIOB MEXKY
IJIOCKOCTSIMU
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68




11 KIIACC

KosanuecTBo 4acon JJIeKTPOHHBbIE
Hara uudgposbie
Nen/m  Tema ypoka KonrTpoabsubie IIpakTuueckue
Bcero u3ydeHusi  oOpazoBaTeibHbIE
padoTbI padoThI
pecypcsbl

1 Cdepa u map: UeHTp, paanyc, TUaMETp; | bubmmoreka [JOK
TJI0IIA b TIOBEPXHOCTHU ChEPHI https://m.edso0.ru/0341bc2b
B3aumuoe pacronoxxenue chepsl u

2 TUTOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; 1 bubmmorexa [TOK

’ pe; https://m.edsoo.ru/bed12a43
1016 Chepshl

3 N3o6paxkenue cdepsl, mmapa Ha MIOCKOCTH. | bubanorexa [HOK
CeueHnus mapa https://m.edsoo.ru/bc15f7{2
[Mununaapuyeckas MoBEpPXHOCTb, 00pa3yrolne

4 INHIPUYECCKON ITOBEPXHOCTH, OCh 1 bubmorexa LOK

P 11 THOBEp : https://m.edsoo.ru/6054bSc!
UIMHIPUYECKON TTOBEPXHOCTH
WIMHJIP: OCHOBaHUS U OOKOBasi IOBEPXHOCTb,
5 E6 a3 g asi ¥ OCh; TUIOIA/lb 6OK0BOI\/'II) U 1 buommorexa LOK
P }iIOHl ’ A https://m.edsoo.ru/188f6216
MOJIHOM MOBEPXHOCTH
N300pakenne nuIMHAPa HA TIOCKOCTH.

6 Pa3Béprka nnnunapa. CeyeHus LUIMHApA ) bubmmoreka [IOK
(TUTOCKOCTBIO, TApAJIICIIBHON WUITH https://m.edsoo.ru/016e25¢eb
NEPIEeHIUKYISIPHONU OCH LIUINHAPA)

Konunyeckas HOBEpXHOCTh, 00pa3yromue
7 KOHUYECKOU HOBerHOCTI/I ocf 1/1}1]3};) IAHA 1 bubmorexa HOK
N P ’ P https://m.edsoo.ru/c94ba09b
KOHUYECKOU MTOBEPXHOCTH
Konyc: ocHOBaHue U BepinHa, 00pasyromuias u
8 OCB'};IJIO aab 601(0301?11;1 MOJIHOM e 1 bubmmorexa [OK
> TUIOTHAA https://m.edsoo.ru/397dd3b2
MOBEPXHOCTH

9 VYceu€HHblil KOHYC: 00pa3yrolue U BhICOTA; | bubanorexa [HOK
OCHOBaHUS U OOKOBAsi TOBEPXHOCTh https://m.edsoo.ru/1468bab3

10 N300pakeHue KOHyca Ha MITOCKOCTH. 1 bubmmoreka [JOK




Pa3eépTka konyca. CeueHust KoHyca
(TITOCKOCTBIO, MAapaIIEIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOASIIIEH Yepe3 BEPIINHY)

https://m.edsoo.ru/0Obde1be8

KomOunanus ten BpameHus u

bu6mmoreka [IOK

i MHOT'OTPaHHUKOB https://m.edsoo.ru/3cefl0e5
MHororpasHMK, OITMCAHHBIA OKOJIO C(EPHI;
12 0} . caHHa OTOTPaHHHK I/I(J?II/IPB TEJO bubmorexa HOK
COEPa, BIIMCAHHAL B MHOTOTpAit https://m.eds00.rw/0b136158
BpaIllCHUS
13 [TonsiTue 06 06béMe. OCHOBHBIE CBOWCTBA bubnmoreka [JOK
00BEMOB TeT https://m.edsoo.ru/26a03fb7
. bubmmoreka [JOK
14 O6BEM tuTHKpa, KoHyCa https://m.edsoo0.ru/5513d87b
n bubmmoreka [JOK
15 OOBEM mapa 1 nomans chepe! https://m.edsoo.ru/d189bde?2
ITomo0OHEbIC Tena B IPOCTPAHCTBE.
16 C A P Po N bubmmoreka [JOK
OOTHomeHHf Me}K_I_[y TUIOTHATAMH https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMH MTOJOOHBIX TEI
17 KonTtponbHas padora no temam "Tena bubnuoreka [IOK
Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
18 Bex K OCTpPaHCTBE bubmorexa LOK
U H BII
CKTOP Ha HAOCROCT pocTh https://m.edsoo.ru/5caefclb
19 Craox aHHME BEKTOPOB bubmorexa LIOK
IIATaH
JIOPRCHHE H Bb p https://m.edso0.ru/23{f4f089
20 VYMHOXEHHE BEKTOpa Ha YHCIIO bubmorexa [IOK
HHUE BEKT
MHO P https://m.edsoo.ru/dee379eb
Paznoxxenue BekTopa Imo TpeEM
21 K aHa peKTo :M IIpaBuio bubmorexa LIOK
IJIaHAPHEIM B .
HeroM p p P https://m.edsoo.ru/a28fd74e
napa’suiesienuiena
Pemenue 3agau, cBA3aHHBIX C TPUMEHEHUEM bubanorexa [HOK
22 N .
MpaBUJI JEUCTBUU C BEKTOpaMHU https://m.edsoo.ru/5a827900
7 KoopanHaTHO-BEKTOPHBIA METOT TPU bubnnorexa [HOK

PEIICHNHU IT'COMCTPUYCCKUX 3ada4

https://m.edsoo.ru/d3alfe30




[IpssMoyronpHas cucreMa KOOpAUHAT B

Bbu6nuoreka [JOK

24 .K . 1
1pocIp %HCTBG OCOPARHATHL BEKTOpa https://m.edsoo.ru/48db7058
[Ipocreiinve 3a1a4n B KOOpAXHATAX
25 VYron mexay BekTopamu. CKasipHOE ) bubanorexa [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brluucnenue yrioB Mexay NpsIMbIMHA U | bubmmoreka [JOK
ILUIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
7 KontponbHas padora no teme "BekTops! u | bubmmoreka [IOK
KOOPAMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHue, 06001IeHNE U CUCTEMaTH3aIUs
28 3HaHuil. OCHOBHBIE (DUTYPBI, (HaKThI, TEOPEMBI 1 bubmmorexa LHOK
i YPHL, > TEOP https://m.edsoo.ru/1780ba5d
Kypca IUIaHUMETPUHU
[ToBTOpeHUE, 0000IIIEHNE U CUCTEMAaTH3AITUS
29 3HaHuH. OCHOBHBIC (PUTYPBI, (DAKTHI, TEOPEMBI 1 bubmorexa HOK
i YPEL > TEOP https://m.edsoo.ru/078cd184
Kypca IUIaHUMETPUHU
[ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AITUS
30 3HaHUH. 3a/1a4 TUIAHUMETPUH U METOJBI X 1 buommorexa HOK
e P A https://m.eds00.ru/7491efe0
pelieHus
[ToBTOpeHuUe, 0600IIEHNE U CHCTEMAaTH3aIUs
31 3HaHUU. 3a/1a4¥ TUIAHUMETPUHU U METOJIbI UX 1 bubmorexa HOK
e p A https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHuUe, 0600IIeHNE U CUCTEMaTH3aIUs
32 3HaHuil. OCHOBHBIE (DUTYPBI, (HaKThI, TEOPEMBI 1 bubmmorexa LHOK
’ YPEL > TEOP https://m.edsoo.ru/74b2ad91
Kypca CTepeoMEeTpun
bu6mmoreka [IOK
33 Hrorosast kKoHTpOJbHASA paboTa 1
TOTOBA KOHTPOIBHA pabot https://m.edsoo.ru/ec24dfc2
34 [ToBTOopenue, 0000IICHNE U CUCTEMATH3AIHS 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

» MaTtemaTuka: anrebpa 1 Hadaiaa MaTeMaTHUEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccel/ Atanacsia JI.C., byry3oB B.®., Kagomues C.b. u ap.,

Axunonepnoe o6mectso «M3narensctBo «IIpocsemenne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

['eomeTpus [loypounsie pazpabotku 10-11 knace Caaksa H.S. Byty3os B.®.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

http://www.neive.by.ru/






