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IHHOACHUTEJBHASA 3AIINCKA

Pabouas nporpamma yue6HOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aiisa o0yuaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHoBe DenepasbHOrO0 roOCyJapCTBEHHOTO O0pa30BaTEIBHOTO CTaHAApTa CpPeAHEro oOuiero oOpa3oBaHUs, C YYETOM
COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, MPEABABISAEMBIX K MaTEMAaTUYECKOMY OOpa30BaHUIO, W TPAIULUNA POCCUMCKOTO
oOpasoBanus. Peanuzanusi mporpaMMbl 0OECIICYMBAET OBJIAJICHUE KIFOYEBHIMU KOMIIECTEHITUSMHU, COCTABIISIONIMMH OCHOBY
JUISL CaMOpa3BUTUSI U HEMPEPHIBHOTO 00pa30BaHMs, IEIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO M MO3HABATEIBHOTO
Pa3BUTHS JIMYHOCTH O0yUYarOIINXCA.

HEJIU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTe yueOHOTO Kypca reoMETpUM Ha YpOBHE CpefHero oOmiero oOpa3oBaHMsl O0YyCIOBJIEHA MPAKTHUYECKOM
3HAYUMOCTBHIO METAMPEAMETHBIX M MPEAMETHBIX PE3yJbTaTOB OOYYCHHS TE€OMETPHH B HANPABICHUN JIMYHOCTHOTO Pa3BUTHS
oOyuaroruxcsi, popmMupoBaHus GYHKIIMOHATHLHOW MaTEeMaTHYECKOW TPaMOTHOCTH, U3YYCHUS APYTHX YUICOHBIX TUCITUTIINH.
PazButre y oOydarommuxcs NpaBWIBHBIX MPEJACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUM T€OMETPUYECKUX aOCTPaKIUH,
COOTHOIICHHH PEATIbHOTO U HJICAILHOTO, XapaKTepe OTPAKCHUS] MAaTEMAaTHUYECKOW HAYKOU SBJICHHUM U MPOIECCOB PEaJbHOTO
MHpa, MECT€ TEOMETPUHU B CHCTEME HAyK M POJM MATEeMAaTHYECKOTO MOJCIUPOBAHUS B HAYYHOM IMO3HAHWU M B TMPAKTHUKE
CIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MHPOBO33PCHHS YYaIUXCs, a TAaKKE€ KAdeCTB MBIINIJICHUS, HEOOXOMUMBIX ISt
aJlanTalyuyd B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus gBisieTcss OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHusi, Tak Kak 00ecIeurnBaeT
BO3MOKHOCTh U3YYCHHS KaK IUCIUILINH €CTECTBEHHO-HAYYHON HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbITUICHHE, GOPMUPYEMOE TIPHU U3YICHHH O0YJArOITUMUCS MIOHATHHHBIX OCHOB T€OMETPUHU U TIOCTPOCHHH
IIETTOYKH JIOTHYECKUX YTBEP)KICHUH B XOJI€ PEIICHHUS] TCOMETPUUYSCKHUX 3aJ]1a4, YMCHHUE BBIIBUTATh M ONIPOBEPTraTh TUITOTE3bI
HEIMOCPEICTBEHHO MCIOJIB3YIOTCS TP PEIICHUH 3a]1a4 €CTECTBEHHO-HAYYHOTO IMKJIa, B YaCTHOCTHU U3 Kypca (U3HKH.

YMeHne OpUeHTUPOBATHCS B MPOCTPAHCTBE MTPAET CYIIECTBEHHYIO POJIb BO BCEX O0JIACTSX NEATEIHHOCTH YEIOBEKa.
OpueHTars 4yejI0BeKa BO BPEMEHHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €r0 COIMAIBHOTO OBITHS, (POopMa OTpaKeHus
OKPYXKAIOIIEero MHpa, YCIIOBHUE YCIICIIHOTO TO3HAHWS M aKTHBHOTO MpPeoOpa3oBaHMs JEHCTBHTEILHOCTH. OepupoBaHUe



POCTPAaHCTBEHHBIMU OO0Opa3zaMu OOBEIUHSET pa3Hble BBl YYEOHOW W TPYAOBOW JCSATEIBHOCTU, SIBISIETCS OJHUM U3
MPOo()eCCHOHATEHO BaXKHBIX KAdeCTB, IMOATOMY aKTyallbHA 3aaada (OPMHUPOBAHHS Y OOYYaIONMIUXCS MPOCTPAHCTBEHHOTO
MBIIICHAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIIIJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJITOTOBKE K MPAKTUYECKOMN
NEATEIBHOCTH 110 MHOTUM HAIIPaBIICHUSIM.
Llens ocBoeHUs mporpaMMbl yueObHoro kypca «I'eomeTpus» Ha 0a30BOM ypoBHE 00yueHUs — 00I11eo0pa3zoBaTeIbHOE U
OOILIEKYIbTYpPHOE pa3BUTHE OOydYalOIMXCAd dYepe3 o0ecrneyeHue BO3MOXKHOCTH NPUOOPETEHUS M HCIOJIb30BaHUS
CUCTEMATHYECKUX TEeOMETPUYECKUX 3HAHUN U JIEUCTBUM, CHEIU(UUHBIX TEOMETPUH, BO3MOXKHOCTH YCHEIIHOTO
MPOJOJIKEHUS 00pa30BaHUS IO CIEIUAIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM HUCTIOJIb30BAHUEM T€OMETPUH.
[Iporpamma 10 reoMmeTpun Ha 0a30BOM YypOBHE IIpelHA3HAdeHa [JIs1 OOydYaloIIMXCS CPEeIHEeW IIKOJbI, He
WCIIBITHIBABIINX 3HAUYMUTEIBHBIX 3aTPYIHEHUN Ha YpOBHE OCHOBHOTrO 0011ero oopasoBaHusi. TakuM oOpazoM, oOyuaromuecs
Ha 0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MaTEeMaTUYECKUE YMEHHS, CBSI3aHHBIE CO CHEU(UKON TreoMeTpuu |
HEOOXOJIUMBIE JIJISl dKU3HU B COBpEMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXHOCTh U3YYUTh FeOMETpHUI0 Oosee
IIyOOKO, €CJIU B JaJbHEWIIIeM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYECKUX 3HAHUAX B MPO(ECCUOHAIBHOM IeSITETLHOCTH.
JlocTikeHre e OCBOCHMSI MPOrpaMMbl 00ECTIEUMBAETCS PEIIEHHEM COOTBETCTBYIOMIMX 3aaad. [IpuopuTeTHhIMU
3ajlauaMu 0CBOeHHs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBISIOTCS:
e (¢opmMupoBaHUE NPEACTABICHUS O TCOMETPUM KaK YacTH MHUPOBOW KyJIbTYpbl M OCO3HAHHME €€ B3aUMOCBSI3U C
OKPY’KaIOIUM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX M TeJlaX BpaIICHUS KaK O BaXKHEUIIUX MaTEMaTHYECKUX
MOJEJISIX, MO3BOJISIFOIIUX OMMCHIBATh U U3YyYaTh PA3HBIE SIBIICHUS OKPYKAOLIETO MUPA;

e (QopMupoBaHuE YMEHHS paclO3HABaTh Ha 4YEpTEkKaxX, MOJACISIX W B pPEalbHOM MHpPE MHOTOTPAHHHKHA W Teja
BpallCHUSI;

e OBJIQJICHHE METOJaMU pelIeHUs 3a7a4 Ha TOCTPOSHUS Ha U300paKEHUSX TPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHue yMeHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O MHOTOIPAHHHMKAX M TeJax BpaIleHUS W HUX
OCHOBHBLIMH CBOMCTBaMUu;

e OBJIAJICHUE aJTOPUTMAMHU pPEUIEHHUS OCHOBHBIX THUIOB 3ajad; (OpMUpOBAHHE yMEHHUS TPOBOJUTH HECIOXKHBIC
JIOKa3aTeIbHbIE PACCYKJICHHS B X0JI€ PEIIEHUs CTEPEOMETPUUECKHUX 3aJ1ay U 3a/1a4 C MPAKTUYECKUM COJICPIKAHUEM;



e pa3BUTHE UHTEIEKTYaJbHBIX M TBOPYECKUX CIIOCOOHOCTEH OOydYaronuxcsi, MO3HAaBaTEIbHON AaKTUBHOCTH,
HCCIIEIOBATENICKUX YMEHUN, KPUTUYHOCTH MBILIJICHNUS;

e (dopmupoBaHre (QPYHKIMOHAIBHON TPaMOTHOCTH, PENEBAaHTHOW T€OMETPUU: YMEHHE pPaclO3HABaTh IPOSBICHUS
r€OMETPUYECKUX TOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B pPEaNbHBIX >KU3HEHHBIX CUTYalUSX U MpPU U3y4YECHUU
JIPYrUX Yy4eOHBIX NPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEPHOCTEW, (pOpMYIHpPOBATh UX Ha S3bIKE
F€OMETPUU U CO3[1aBaTh T€OMETPUUECKUE MOJIEIHU, IPUMEHATh OCBOCHHBIN T'€OMETPUUYECKUI almapaT JJis1 PELICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATD U OLICHUBATh NOJIYYEHHBIE PE3YIIbTATHI.

OTnMYUTENHEHON 0COOEHHOCTHIO IPOIPAMMBI SIBJIIETCS BKIIOYEHUE B KYpPC CTEPEOMETPHUH B HaUaJIe €ro U3y4eHUs 3aj1ad,
pelaeMbIX Ha YpPOBHE MHTYUTHBHOI'O IIO3HAHHUS, U ONpPENEIEHHBIM 00pa3oM OpraHM30BaHHas paboTa HajJ HUMH, 4TO
CHOCOOCTBYIOT PAa3BUTHUIO JIOTMYECKOIO M NPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET MPOTEKAHUE HHTYUTHUBHBIX
ITPOLIECCOB, MOTUBUPYET K NAIBHEUIIIEMY U3YUEHHUIO MPEIMETA.

[Ipeanourenue oTHAaETCA HArISAHO-KOHCTPYKTUBHOMY METONY OOYYEHHS, TO €CThb TEOPETUYECKUE 3HAHHUS UMEIOT B
CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NIPAKTUYECKOW AEATEIBbHOCTU. Pa3BUTHE NMPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yuyalxcs B Kypce CTEpeoMeTpUr MPOBOAUTCS 3a CUET PEIICHHUS 3a/1a4 Ha CO3/1aHKe MTPOCTPAHCTBEHHBIX 00pa30B U 3a/1a4 Ha
OTIepUpPOBaHUE NMPOCTPAHCTBEHHBIMU OOpazamu. CoznaHue oOpaza MpPOBOAUTCSA C ONOPOM HA HATISIHOCTh, a ONIEPUPOBAHNE
00pa3oM — B YCJIOBUSIX OTBJIEYEHUS OT HATJISIAHOCTH, MBICJIEHHOT'O U3MEHEHUS €r0 UCXOIHOTO COJIep KaHUsI.

OcHoBHBIE cozepxkaTenbHble TMHUU Kypca «I'eomerpun» B 10—11 kimaccax: «MHororpanHukmn», «lIpsiMble n mrockoctu
B IIPOCTpaHCTBE», «Tena BpameHus», «BEKTOpbl U KOOPAUHATHI B MPOCTPAHCTBE». DOpMUPOBAHHUE JIOTMUECKUX YMEHHH
pacnpezienigieTcss He TOJIbKO IO COJAEp)KaTeNbHBIM JIMHUSAM, HO M IO rojaM OOy4YeHHsl Ha YpOBHE CpEAHEro OOLIEro
oOpa3oBaHUs.

Conepxanue o00pa3oBaHHs, COOTBETCTBYIOLIEE TMPEAMETHBIM pPe3yslbTaTaM OCBOCHHS paboyeid MporpaMmsl,
pacnpenenéHHbIM 10 ToaM 00y4YeHusl, CTPYKTYPUPOBAHO TAKUM 00pa3oM, 4TOObI OBIIAJCHUE T€OMETPUUECKUMU MOHATUSIMU
Y HaBBIKAMU OCYIIECTBIISUIOCH MOCIEAOBATEIBHO M MOCTYNATEIbHO, C COOMIOACHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIOYAINUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEACTABICHUN 00y4aromuXCsl, paciiupsis U yriayouss eg,
o0pa3yst IpOYHbIe MHOKECTBEHHbIE CBA3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpuu oTBoauTcs 2 yaca B HeAemto B 10 kimacce u 1 gac B Hepenmo B 11 kiacce, Bcero 3a jiBa roja
o0yueHnus - 102 y4eOHBIX yaca.

COILEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IUIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHSATHS CcTepeoMeTpuu. Touka, MpsmMas, MIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00 akcMOMaTHYECKOM
IIOCTPOCHUH CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX.

B3auMHOe pacrosioxkeHne NpsAMbIX B IIPOCTPAHCTBE: MEPECEKAOIINUECS, NAapaUIEIbHbIE U CKPELIUBAOIIUECS IIPSMBIE.
[TapannenbHOCTh MPAMBIX U IIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE MPSMbBIE B MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
NPAMBIX; MAPAUICTBHOCTh MPSIMOM M IUIOCKOCTH. YTJbl C COHAINPAaBJICHHBIMH CTOPOHAMH; YTOJ MEXIY MPAMBIMUA B
npocrpancTBe. [lapajuielbHOCTh  IIOCKOCTEM: MApAJUICNIbHBIE IUIOCKOCTH; CBOMCTBA NApaJUIEIbHBIX IUJIOCKOCTEM.
[Ipocreiimme mpocTpaHCTBEHHBIE GUTYPHI HA IIJIOCKOCTH: TETPadAp, KyO, MmapajuieNenuie]]; TOCTPOSHUE CEUCHU .

[TepneHAUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: MEPIEHAUKYJISIPHBIE TIPSAMBIE B MMPOCTPAHCTBE, MPSIMBIE MAPATIICTBHBIE U
MEPIEHAUKYIISIPHBIE K IUIOCKOCTH, MPU3HAK TMEPHEHAUKYJISPHOCTH MNOPSIMOM U IUIOCKOCTH, TEOopemMa O NpsIMOU
MEPIEHAUKYIISIPHON MIIOCKOCTH. YTJbI B MPOCTPAHCTBE: YO MEXKY MPAMON U MIIOCKOCTHIO; IBYTPAHHBIN YroJI, TUHEHUHBIN
yroJl ABYrpaHHOro yria. [lepneHauKynsip U HaKJIOHHBIC: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT MPSMOU 10
MJIOCKOCTH, TIPOCKIUS (UTYPHI HA TUIOCKOCTh. [lepmeHAuKyISIpHOCTh IUIOCKOCTEH: MpU3HAK MEPHEHAUKYISIPHOCTH IBYX
IUIOCKOCTEU. TeopeMa o TPEX MEPIEHINKYIIApax.

MHoOrorpaHHuKH

[IoHsiTHE MHOTOrpaHHMKA, OCHOBHBIC 3JIEMEHTHl MHOTOIPDAHHWKA, BBINYKJIBIE W HEBBIINYKIbIE MHOTOIPAHHUKY,
pa3BEépTKa MHOrorpanHuka. lIpusma: Nn-yrompHas npusma; TpaHd U OCHOBAHHUS MPU3MBI, MpsAMas U HAKIOHHAS NPU3MBIL



OOKOBasl M MOJIHAs MOBEPXHOCTh NMpu3Mbl. [lapamnenenunen, npsMoyroiabHbIi Mapajienenumnes u ero coicrsa. [lupamuna:
N-yroipHash NHpaMuia, TPaHU M OCHOBAaHME MHUpPAMUAb; OOKOBas M TMOJIHAS TOBEPXHOCTh MHUPAMUBI; MpaBUIbHAS U
yceu€HHas nupamMuaa. OJEMEHThl MNpU3Mbl MU NHpaMuabl. lIpaBuiabHBIE MHOTOTPAaHHUKH: TOHATHE MPAaBHIBHOTO
MHOTOI'PaHHHKA; MPaBWIbHAS NpHU3Ma M IPAaBWIbHAs IHPAMUJA; NPABWIbHAs TPEYrojbHAs NUPAMHUAA WU IIPaBUIIBHBIN
teTpadap; KyO. IlpencraBiaeHne o NMpaBWIBHBIX MHOTOTPAaHHUKAX: OKTAa3Jp, JOJEKadap U ukocadap. CedeHus NpU3MbI U
UPAMUJIBIL.

CummMmeTpuss B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPAMOM, IUIOCKOCTH. ODJIEMEHTBI CUMMETPHHM B
MMAPAMHIAX, NTapaJUIeIICIMIENAX, IPABUIBHBIX MHOTOTPAHHHUKAX.

Boruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriel. [lnomanbs OOKOBOW MOBEPXHOCTHM U IMOJIHOM
MOBEPXHOCTU MPSMOIM MPHU3MBbI, IUIOIIAJb OCHOBAHHM, TeopemMa O OOKOBOW MOBEPXHOCTH HpsiMod mpusmbl. [lnomansb
OOKOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABWIBHON MUpPaMUJbL, TEOPEMA O IUIOMIAAN yceu€HHOW nupaMujibl. [loHstue o0
00béMe. OOBEM NMUpPaMHIbI, TPU3MBI.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXKY MJIOMIAIIMUA MOBEPXHOCTEN, 00 BEMAMHU MOAOOHBIX TEI.

11 KUIACC

Tesa Bpamienus

Hunuuapuyueckas MOBEPXHOCTh, 00pa3yrolive UUIMHAPUYECKON MOBEPXHOCTH, OCh LIMJIMHIPUYECKON MOBEPXHOCTH.
[unuaap: ocHOBaHMS M OOKOBas MOBEPXHOCTh, 00pa3yrolas U OCh; MIOIAAbr OOKOBOM U MOJHOMU MOBEPXHOCTH.

KoHunueckast noBepxXHOCTb, 00pa3yrolre KOHMYECKON MOBEPXHOCTH, OCh U BEpPIIMHA KOHMYECKOU noBepxHocTH. Konyc:
OCHOBaHHE U BepIInHa, 00pa3yromas U OCh; IUIONMIa b OOKOBOM U MOJHOW MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3yrolue u
BBICOTA; OCHOBAHUS 1 OOKOBAasi TOBEPXHOCTb.

Chepa m map: ueHTp, paaudyc, AUAMETp; IUIOLWIAAb MOBEPXHOCTU cdephl. B3aumHoe pacmnosnoxenue chepsl U
MJIOCKOCTH; KacaTelbHas INIOCKOCTh K cepe; miomaab chepsl.

N306paxxeHue Ten BpalleHus Ha MI0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.



KoMOuHanmu ten BpalieHus M MHOTOTPAHHUKOB. MHOTOIpaHHHUK, ONMCAHHBIN OKOJIO cdepbl; cdepa, BOUCAHHAS B
MHOTOTPAHHMK, WJIH TEJIO BPALECHUS.

[Tousitne 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. TeopemMa 00 00BbEME MPSMOYTOJIBHOTO TapaIJIC/ICIIHIICIA
cienctBus u3 He€. O0BEM LunuHApa, KoHyca. O0bEM 1mapa u miomaab chepsl.

[Tono6nbIe Tena B mpocTpaHcTBE. COOTHOLIEHUS MEKY IIJIOLIAASIMU TOBEPXHOCTEN, 00BEMAMU MTOA0OHBIX TEJ.

Ceuenuss nwimHApa (MapasiebHO W NEPHIEHAUKYJISIPHO OCH), CEYEHHs KOHyca (MapajleIbHOE OCHOBAHMIO MU
MPOXOJISIIIEE YEPE3 BEPIINHY), CEUCHHUS 1Iapa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miuockoctM M B mpocTpaHcTBe. CII0)KEHME W BBIUMTAHHWE BEKTOPOB. YMHOXKEHHME BEKTOpa HA YHCIIO.
Pa3noxenue BekTopa 1o TpEM HEKOMIUIAHApHBIM BekTopaM. IIpaBuino mapamenenunena. PemeHue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM NIPABUII IEUCTBUN ¢ BEKTOpaMH. [IpsimoyronbHas cuctema KOOpAUHAT B IpocTpaHcTBE. KOopamHaTel BEKTOPA.
[Ipocrelimme 3amaun B KOOpAMHATAX. YTOJ MEKIy BeKTOopamH. CKaIIpHOE IMPOU3BEICHUE BEKTOPOB. BBIUMCIEHUE YTIIOB
MEXIy NPSMBIMU U TUNIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ PU PEIIEHUH T'€OMETPUUYECKHUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS TPOrpaMMbl y4eOHOT0 IpeaMeTa «MaTeMaTuka» XapakTepu3yroTCs:

I'paxxpanckoe BocMTaHKE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOM IMO3UITMK OOYYaIOMIerocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O YJICHA POCCHUHCKOTO
oOI1ecTBa, MPEJACTaBICHUEM O MaTeMaTHYECKMX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUH, TPOLEIYD
rpaXIaHCKOro oOlecTBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHUEM B3aUMOJECHCTBOBAThH C COIMAJbHBIMA HMHCTUTyTaMU B
COOTBETCTBUH C UX (PYHKIMSIMU U HA3HAYCHUEM.

ITaTpuoTnyeckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO POCCUHUCKON TPaKTaHCKOW HIACHTUYHOCTH, YBAXXEHUS K MPOIUIOMY M HACTOSIIEMY POCCHHCKON
MaTE€MaTUKH, LEHHOCTHBIM OTHOIICHUEM K JIOCTHKECHUSM POCCUMCKUX MAaTEMaTUKOB M POCCHUMCKOM MaTeMAaTUYECKOU
IIKOJIBI, K UCIIOIb30BaHUIO 3TUX JOCTUKEHUN B IPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHHMEM JYXOBHBIX IIEHHOCTEH POCCUMCKOTO Hapo/ia; chOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS, dTHYECKOTO
MOBEJICHUS, CBSI3aHHOIO C MNPAKTHUYECKUM IMPUMEHECHUEM JIOCTHKCHUW HAyKHM M JIEATECIBHOCTHIO YUYEHOIO; OCO3HAHUEM
JIUYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy AyIIEro.

JcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKJIIOUasl ICTETUKY MaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYKICHUIN; BOCHPUUMUYHUBOCTHIO K MATEMAaTHUYECKUM aCIEKTaM Pa3InyHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHMSI MPUMEHSITh MaTeMaTHYECKHE 3HAHUS B MHTEpEecax 3JI0pOBOTO M Oe30macHOTro oOpasza
KWU3HU, OTBETCTBEHHOI'O0 OTHOIIECHMUS K CBOEMY 3J0pOBbIO (340pOBOE MHUTaHUE, COATaHCUPOBAHHBIM PEXKHUM 3aHATUM U
OTIbIXa, peryisipHas (Qu3ndeckas aKTUBHOCTH); (PU3WYECKOTO COBEPIIICHCTBOBAHUS, TMPU 3aHITHSX CIOPTUBHO-
03JI0POBUTEILHON JAEATEILHOCTHIO.



TpynoBoe BocniMTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTH TPYIOJIOOWS; MHTEPECOM K pa3uyHbIM cdepam npodeccrHoHaTBLHOMI
NEeSTETPHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TMPUIOKEHUSMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymyrieit
npodeccur M peanu3oBbBIBATH COOCTBEHHBIC XU3HEHHbBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTEMaTUYECKOMY
0o0pa3oBaHMI0 M CamMOOOpPa30BAaHUIO HA MPOTSHKEHUM BCEH J>KU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B pELICHUU
NPaKTUYECKUX 33/1a4 MaTEeMaTUYECKON HAIPABICHHOCTH.

JKOJIOrMYeCKoe BOCIIMTAHHE:

c(hOPMHUPOBAHHOCTHIO IKOJOTUYECKON KYJIbTYphl, TOHUMAHUEM BIIMSHUS COLMAIBLHO-YKOHOMHUYECKUX MPOILIECCOB HA
COCTOSIHUE TIPUPOJAHON U COIMATIBLHOM Cpelibl, OCO3HAHUEM TJI00AIBHOTO XapaKTepa IKOJIOTHYECKUX MPo0IeM; OprueHTaIei
Ha MPUMEHEHHUE MaTeMaTUYEeCKUX 3HaHUN JIJIsl pElIeHUs 3a/1ad B 00JIACTH OKPY>KAIOIIEH CpeJibl, TUIAHUPOBAHHUS MOCTYIIKOB U
OLICHKM UX BO3MOYKHBIX IMMOCIICICTBUN I OKPYKAIOLIEH CPEBI.

I{eHHOCTH HAYYHOI'O NMO3HAHMS:

c(hOpPMHUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOM
MPaKTUKH, MOHMMAaHWEM MAaTeMAaTHYeCKOW HayKd Kak cdepbl YelIOBEUECKOW ACSTENIbHOCTU, AITAloB €€ pa3BUTHS H
3HAYMMOCTH JJIsI Pa3BUTHs LIMBWIN3ALIMU; OBJIAJICHUEM S3bIKOM MAaT€MaTUKA U MAaTEMAaTUUYECKOM KYJIbTYpPOU KaK CpEICTBOM
MO3HAHMS MUPA; TOTOBHOCTBIO OCYIIECTBIISITH MPOECKTHYIO M UCCIIEIOBATEIBCKYIO I€ATEIbHOCTh NHANBUATIYAIIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS IPOrpaMMbl y4eOHOro mpeamera «MareMaTuka» XapaKTepH3YHOTCS
OBJIAJICHNEM YHUBEPCATLHBIMA HO3HAGAMEIbHIMU OCliCMBUAMU, VHUBEPCANTbHLIMU KOMMYHUKAMUBHBIMU OelUCmMEUIMU,
VHUBEPCANbHBIMU Pe2YTSAMUBHBIMU OCUCMBULMU.

1) Vhueepcanvhvie nosnasamenvhvle Oeticmeus, obecnewusaiom opmuposanue 6aA308blX KOSHUMUBHBIX NPOUECCO8
00yuarowuxcst (0ceoeHue Memo008 NO3HAHUSL OKDYHCAIOWE20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCTIe008AMENbCKUX Onepayull,
YMeHull pabomams ¢ uH@opmayueti).

ba3oBble Jornyeckue 1eMcTBUS:



BBISIBJISITh U XapaKTEPU30BaTh CYLIECTBEHHbIC NPU3HAKU MATEMATUYECKUX OOBEKTOB, NOHITUN, OTHOIIEHUNH MEXITY
NOHATUSMH;, (OPMYIUPOBATH OMpEACNICHUS MOHATUN; yCTaHABIMBATh CYIICCTBEHHBIM MpPHU3HAK KiIacCUUKALUH,
OCHOBaHUS 1151 0000IICHUS ¥ CPaBHEHHUSI, KPUTEPHUH MTPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYJIUPOBATH U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHbBIE U OTPULIATENIbHbBIE, EAUHUYHBIC,
YaCcTHBIE U 00IIUE; YCIOBHBIE;

BBISIBJISITH MAaTEMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M IMPOTUBOpEUMs B (paKkTax, JaHHBIX, HAOIIOACHUIX U
YTBEPKICHUSIX; IPeAJIaraTh KpUTEPUU J1JIs1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNIA;

JenaTb BBIBOABl C MCIOJb30BAaHUEM 3aKOHOB JIOTMKHM, JAEAYKTHBHBIX W HWHAYKTHUBHBIX YMO3AKIIOYEHUH,
YMO3aKJIFOUEHUH 110 aHAJIOTHH;

IPOBOJUTH CaMOCTOSITENIBHO JOKA3aTelbCTBA MaTEMaTHYECKUX YTBEPKIACHUU (IpssMblE M OT IPOTHUBHOIO),
BBICTpPaNBaTh apryMEHTAlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPBI; OOOCHOBBIBATH COOCTBEHHBIE CYXACHHUS U
BBIBOJIBL;

BBIOMPATHh CHOCO0 pemeHus yueOHOM 3anauu (CpaBHUBAaTh HECKOJIBKO BapHAHTOB pELICHUs, BbIOMpaTh Haubosee
HNOAXOJSIINNA ¢ YYETOM CaMOCTOSATENIBHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnlIe ucciieqoBareLCKHe 1eCTBUA:

HCITOJTh30BaTh BOMPOCHI KaK MCCACAOBATEILCKUN HHCTPYMEHT MTO3HAHMS; (POPMYIUPOBATH BOMIPOCHI, (PUKCHUPYFOIIHEC
MPOTHBOPEYHE, MPOOJIEMy, YCTaHABIMBATh UCKOMOE WM JTaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apTyMEHTHPOBATh CBOIO
MO3UINI0, MHCHHE;

IPOBOJUTH CAMOCTOSTENILHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, HCCIICIOBAHHUE [0 YCTAHOBIICEHHUIO OCOOEHHOCTEH
MaTEMaTU4YeCKOro OOBEKTa, SIBJICHUS, MPOIIECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IpoIECCaMH;

CaMOCTOSITeNIbHO  (hOopMyIHpoBaTh OOOOIIEHUS U BBIBOJABI 1O pe3yJibTaTaM MPOBEAEHHOTO HAOJIOICHMUS,
MCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHMI;

MIPOTHO3WPOBATh BO3MOYKHOE PA3BUTHUE MPOIIECCA, a TAKKE BBIIBUTATH MPEANOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIOBUSX.

PabGora ¢ unpopmaumeii:



BBISIBIISITH Je(UIIUTH HH(POPMAILIMK, TAHHBIX, HEOOXOIUMBIX JIJISi OTBETAa Ha BOMIPOC U JIJISl PEILICHUS 3a/1a4H;
BbIOMpaTh HMHQOpPMAIIMIO M3 HCTOYHHKOB pA3UYHBIX THUIOB, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U
HMHTEPIPETUPOBATH MH(POPMALIMIO PA3TUYHBIX BUJIOB U (POPM MPEACTABICHUS;

CTPYKTYPHUPOBATh HHPOPMALIUIO, IPEACTABIATE €€ B Pa3IMYHbBIX (OpMax, HILTIOCTPUPOBATH IrpaduyecKu;

OILICHUBATh HAAEKHOCTh MH(POPMAIIUU TIO CAMOCTOSITEIBHO CHOPMYITUPOBAHHBIM KPUTEPUSM.

2) Vuueepcanvivie KOMMYHUKAMUGHbIE Oelicmeus, 00ecneyusaiom CcoopMuUpoSaHHOCmMs COYUATbHBIX HABLIKOB
00YYaAIOUUXCHL.
Oo0wenue:

BOCIpUHUMATh U (HOPMYJIMPOBAaTh CYKIEHUS B COOTBETCTBUU C YCIOBUSIMU M LEISIMH OOIICHHUS; SICHO, TOYHO,
I'PaMOTHO BBIPAXaTh CBOIO TOYKY 3PEHMS B YCTHBIX M IIMCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XO1y PELICHUs
3a/1a4yi, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3YyJIbTAT;

B XOJ€ OOCYXXIEHHus 3aJaBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJIEMbI, pElIaeMOi 3aJauu,
BBICKA3bIBaTh MJICH, HAICJICHHbIE HA IOMCK PELIECHHUS; CONOCTABISATH CBOU CYXKIECHUA C CYXKICHUSIMH JPYrUX
YYaCTHUKOB JMajnora, oOHapyXuBaThb pa3jiMuuMe M CXOACTBO TMO3HIMH; B KOPPEKTHOU ¢GopMe (opMyIupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MIPEACTABISATh PE3YIbTaThl PEIICHUS 3a7auM, SKCIIEPUMEHTA, MCCIEIOBaHUsA, TPOEKTA; CAMOCTOSTEIBHO BBIOMPATH
(opMat BBICTYIUIEHHS C YUETOM 3a/1a4 IPE3EHTAUUU U OCOOEHHOCTEN ayJUTOPHUH.

CoTpyaHuvecTBo:

INOHMMATh U MCIOJb30BaTh MPEUMYILIECTBA KOMAHIHOW W MHAMBHUYyaJbHOM pabOThl MPH PEIIEHUU YYEOHBIX 3aj1ad;
NPUHHUMATh LI€Jb COBMECTHOM JESTENbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHON pabOThl, pacipeessiTh BUIbI
paboT, 10roBapuBaThCs, 0OCYKIAATh MPOIIECC U PE3ybTaT pabOThI; 0000IIaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (GopMax padoThl (0OCYXIeHUs, OOMEH MHEHHM, «MO3TOBbIE IUTYPMbD» U HWHBIE);
BBITIOJHATh CBOIO 4YacTh PaOOThl U KOOPAWHUPOBATH CBOU JIEHCTBUS C JPYTUMHU WIEHAMU KOMaH[bl, OLIEHUBATh
KayeCTBO CBOETO BKJIaJa B OOIIMI MPOAYKT O KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOACUCTBHUS.

3) Vuueepcanvuvie pecynamugnsle Oelicmaus, obecneuusarom GopmMupo8aHue CMvlClo8blX YCMAHOBOK U HCUHEHHBIX

HABBIKO6 JIUYHOCMU.



Camoopranusanus:

e COCTaBIISATH IJIaH, AJITOPUTM PEIICHUS 3aa91, BEIOMPATH CIIOCO0 PEIICHHSI ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apIryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOU
uHopMarmm.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU IO3HABATENbHON pe(dIEeKCHH KaK OCO3HAHMSI COBEPIIAEMBIX JEUCTBUM W MBICTUTEIBHBIX
MPOIIECCOB, UX PE3YJITATOB; BJIAJAETh CIOCOOAMHU CaMOITPOBEPKH, CAMOKOHTPOJIS MPOoIlecca U pe3ysibTaTa peIieHus
MaTeMaTUYECKON 3a4auH;

e MPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 33a/1a4Hd, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTD
HA OCHOBE HOBBIX O0OCTOATENBCTB, JAHHBIX, HAMJICHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

e OIICGHMBATh COOTBETCTBUE pe3yjbTaTa LIENU M YCIOBUSIM, OOBICHSATH MPUYMHBI JOCTHIKCHHS] WU HEIOCTHXKCHUS
pe3yJbTaTOB JICSITEILHOCTH, HAXOIUTh OLIMOKY, JaBaTh OLICHKY TPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KITACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IprMeEHATh aKCMOMBI CTEPEOMETPHH U CIIEICTBUS U3 HUX IIPU PEIICHUU T€OMETPUYECKUX 3a1a4.

OnepupoBarh NOHATUAMM: MAPAJUIETBHOCTD U NEPIEHAUKYJISIPHOCTD MPSMBIX U INIOCKOCTEN.

KnaccuduimpoBaTe B3aMMHOE pacloioKEHUE MPSMBIX U TUIOCKOCTEN B MTPOCTPAHCTRE.

OnepupoBarh MOHATUSMU: JBYT'PAHHBIN YIroJl, TpaHU JABYTPAaHHOTO yIJia, peOpo IBYTPAHHOTO YIJIa; JMHEHHBIA yro
JIBYI'PAHHOTO YyTJja; rpajyCHas Mepa ABYTPaHHOIO yria.

OneprpoBaTh MOHATUSMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIBI MHOTOIPAHHHUK, JJIEMEHTHI MHOTOTPAHHMKA,
MIPaBUJIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHHUKOB (MMMpaMUAa; MIpU3Ma, MPSMOYTOJIbHBINA NMapajuienenunes, Kyo).



Knaccuduimpoarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS i KiaccU(PUKanuu (BBIMYKIBIE UM HEBBITYKJIIbIC
MHOTOTPaHHHMKU; PAaBWJIbHBIE MHOTOIPAHHUKH; IPSIMBbIE U HAKJIIOHHBIC TTPU3MBI, TAPAJIICICTUTIC/IbI).

OnepupoBaTh MOHATUAMHU: CEKYIasl INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBICHATH TPUHITUIIBI TIOCTPOCHUS CEYEHUH, UCTIONB3YSl METO/ CIIE/IOB.

CtpouTh cedeHHs] MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJNHATH (BBIHOCHBIC) IJIOCKHME YEPTEkKU U3 PUCYHKOB
IPOCThIX 00BbEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.

PemaTe 3amaum Ha HaxOXKJIEHUE T€OMETPUYECKMX BEJIMYMH MO 00pa3laM WIA alropuTMam, MPUMEHSsS HU3BECTHBIE
aQHAJIMTUYECKUE METObl MPU PEUICHUU CTAHJAPTHBIX MATEMATHUYECKUX 3a/1ad Ha BBIUYMCICHUE PACCTOSHUN MEXIY JBYMsI
TOYKAMH, OT TOYKH JI0 IPSIMOM, OT TOYKH JI0 TIFIOCKOCTH, MEXY CKPEUIUBAIOIIUMUCS MTPSIMBIMH.

Pemate 3amaum Ha HaxoOXXJEHHWE TE€OMETPUYECKUX BEJIMYMH 1O 00pas3laM WM alropuTMam, MPUMEHSS HU3BECTHBIC
AHATUTHYECKME METOJbl NpPH pPEUIeHUH CTaHAAPTHBIX MATEMAaTHYEeCKUMX 3aJad Ha BBIYUCICHHE YIJIOB MEXIY
CKPEIHUBAIOIIUMHUCS IPSIMBIMU, MEXTY TIPSMOMN U MJIOCKOCTHIO, MEXKY TJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Beruucnares 0o0bEMBI U TUIONIAU TMOBEPXHOCTEH MHOTOTPAHHHMKOB (MpU3Ma, MUpaMHUlia) ¢ MpUMEHEHUEM GOopMYIL;
BBIYHMCIISITH COOTHOIIEHUS MEKY IJIOMIAISIMH MIOBEPXHOCTEH, 00bEMaMH MOJOOHBIX MHOTOTPAaHHUKOB.

OrneprpoBaTh NOHATUSIMU: CUMMETPHUSI B IPOCTPAHCTBE; LIEHTP, OCh U MNIOCKOCTh CHMMETPUU; LEHTP, OCh U IUIOCKOCTh
CUMMETPUU QUTYPBI.

N3BnekaTh, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MHPOPMAIIUIO O MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (PUrypax,
MPEJCTABICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensaTy reomeTpuyeckue (PakThl N7l PEIICHUS CTEPEOMETPUUYECKHUX 3aJlay, MPEIOoJIaraloiuX HECKOJIBKO IaroB
pEIIeHUs, €CIIM YCIIOBUS PUMEHEHUS 3a1aHbl B ABHOU (popme.

[IpumeHsTs mpocTeliliue NPOrpaMMHBIE CPEJICTBA W DJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMbI TPHU PEIICHUH
CTEPEOMETPUYECKUX 3a]1a4.

[IpuBOIUTH MpHUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE W KU3HU, PACIIO3HABATH MPOSIBICHUE 3aKOHOB
Tr€OMETPUH B UCKYCCTBE.

[TpuMeHsTh MOJSy4eHHBIE 3HAHUS Ha MIPAKTUKE: aHAJTU3UPOBATh PEaIbHbIE CUTYAllUU U MPUMEHSITh U3yYCHHBIC TTOHSTUS
B MPOIIECCE TIOUCKA PEILICHUs] MaTeMaTHYEeCKU C(HOpMYyIMPOBAHHOM MPOOJIEMbl, MOJIETUPOBATH pPEaTIbHbIE CUTYAllUH HA SI3bIKE



reoMeTpun, HCCIICAOBATDL ITOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHUCM I'COMCTPHUUCCKHUX MOHSTHH U TCOPCM, aIlliapara aHFe6pLI;
peuaTth NPAKTUICCKUC 3ada491, CBA3aHHbIC C HAXOKACHUCM I'COMCTPHUICCKNX BCIIMIHNH.

11 KJIACC

OnepupoBaTh MOHSATUAMU: HIIMHAPUYECKAs MOBEPXHOCTh, OOpa3yIOMIUE HWJIUHIPUYECKON MOBEPXHOCTH; LWIUHJIP;
KOHUYECKas IOBEPXHOCTh, 00pa3yrolire KOHNYECKOW MOBEPXHOCTH, KOHYC; c(epruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudunmpoBaTh B3auMHOE paciosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHATUAMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOW, OCHOBAHUE
LIapOBOI'O CJI0sI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruucisats 00bEMBI U IJI0IIAIM TOBEPXHOCTEH TeJl BpallleHUs, TeOMETPUUECKUX TeJl C MPUMEHEHHEM (POPMYIL.

OnepupoBaTh MOHATUSMHU: MHOTOTPAHHMK, BIUCAHHBIA B cepy U omucaHHBIN OKOJiO cdepbl; cdepa, BOHCaHHAS B
MHOTOTPAHHMK WJIU TEJIO BPAILICHHUS.

BBIYuciasTh COOTHOIICHUS MEXKTY TUTONIAASIMHU TIOBEPXHOCTEH U 00bEMaMK MOJOOHBIX TETI.

N300paxkats u3ydaeMbie (UTYPhI OT PYKH U C IPUMEHEHUEM MPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BrinonHaTh (BBIHOCHBIC) TUIOCKHE YEPTEKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ CBEpPXy, COOKY, CHU3Y;
CTPOUTbH CEYEHUS TEJ BpaLCHUS.

N3BnekaTh, HHTEPIPETUPOBATh U MPEOOPa30BBHIBATh MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax,
MPEJCTABICHHYIO Ha YePTEKaX U PUCYHKAX.

OnepupoBatTh MOHITUEM BEKTOP B IPOCTPAHCTRBE.

BrIMomHATH 1EMUCTBUS CIIOXKEHUSI BEKTOPOB, BHIYUTAHUSI BEKTOPOB U YMHOXKEHHUSI BEKTOPA HA YUCIIO, OOBSICHATh, KAKUMH
CBOIICTBAaMM OHH 00JIaqar0T.

[IpuMeHATH MpaBUIIO MapajuIeIenuIe/a.



OnepupoBaTh NOHATHAMU: IE€KapPTOBbI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB,
KOOPAMHATBI BEKTOPA, YroJl MEXAY BEKTOPAMH, CKAJISPHOE IPOU3BEINECHHE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPBI.

Haxonuts cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOpPA HA YMCIIO, YIOJl MEXKIY BEKTOpPaMH, CKAIIPHOE IPOU3BEACHUE,
pacKIIabpIBaTh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aiaBaTh INIOCKOCTh YPABHEHUEM B JCKAPTOBOW CHCTEME KOOPAUHAT.

[IpuMeHsATh reomeTpuyeckne (PakThl ISl PEIICHUsS CTEPEOMETPUUYECKHX 3aJ]lay, MPEANOoJIararliX HECKOJBKO IIaroB
pELIeHMs, €ClIA YCIIOBUS PUMEHEHHUS 331aHbl B ABHOU (popme.

Pewars npocreiiiye reoMeTpuYeCcKue 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAUHATHOTO METOA.

Pemate 3amaum Ha J0Ka3aTe€IbCTBO MATEMAaTUYECKUX OTHOLIEHUN M HAXOXIACHUE T€OMETPUYECKUX BEJIHMYMH 110
oOpa3laM Win alropuTMam, MPUMEHssI H3BECTHBIE METO/IbI IPU PEIIEHUH CTAHIaPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IprMeHATh NpOCTEUIINE NPOrPaMMHBIE CPEICTBA M AJIEKTPOHHO-KOMMYHUKAIMOHHBIE CHCTEMBI TIPU PEIICHUU
CTEPEOMETPUYECKHX 3a4ad.

IIpuBOoaNUTH MpPUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE WU JKU3HHU, PACIIO3HABATH IPOSBIICHUE 3aKOHOB
Ir€OMETPUU B UCKYCCTBE.

[IprMeHATh NOy4EHHBIE 3HAHUS HA NTPAKTUKE: aHAJIU3UPOBATH PEATBHBIE CUTYAllUH U IPUMEHSATHh U3YUYEHHBIE ITOHITUS
B MPOIIECCE TIOUCKA PEILICHUs] MaTeEMaTH4YEeCKU C(HhOPMYITUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEAbHbIE CUTYAllUU HA S3bIKE
reOMEeTPUHU, UCCIIE0BATh TOCTPOECHHBIE MOJIEIH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUN U TEOpEM, armnapara aireopsl;
peraTh NPaKTUYECKHUE 3a71a4H, CBA3aHHbBIC C HAX0XKICHUEM F€OMETPUYECKUX BEJIIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bu6nuoreka [IOK
1 B 1
BEACHHE B CTEPCOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYribl MeXAy NPSAMBIMU U IJIOCKOCTSIMU 10 1 https://m.edsoo.ru/Lc209e37
bu6nmorexa LIOK
> Mrororpartitici 1 . https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 OOBEMEI MHOTOrpaHHHKOR o . https://m.edso0.ru/1c209e37
7 IloBTOpEHME: CEUCHUS, PACCTOSHUS U YIIIbI 4 1 bubmorexa [JOK
p ' P 4 https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IIEeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
OcCHOBHbIE TIOHATHS CTEPEOMETPHUU:
TOYKa, MpsiMasi, IIIOCKOCTb,
npoctpanctso. [IpaBuna
M300paKeHUs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pHeyH o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
NapajuIebHbIX IPSIMbIX (OTPE3KOB),
CepeIMHBI OTPE3Ka
[TonsTus: mepecekaronuecs
IUIOCKOCTH, NEepeCeKaroIrecs npsamas 1 bubmmorexa [JOK
> HEP P https://m.edsoo.ru/2d8a9c99
Y TUTOCKOCTb
[TonsaTus: nepecekaronuecs
IUIOCKOCTH, NEepeCeKaroIrecs npsamMas 1 bbmmorexa [TOK
> HEP P https://m.edsoo.ru/db685e73
U TJIOCKOCTb
3HaKOMCTBO C MHOT'OIpaHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha 1 bubmmnoreka HOK
PUCYHKaX, Ha TPOEKLIIMOHHBIX https://m.edso0.ru/a63959ed
yepTekax
HauanpHabie cBenenus o kyoe u
MUpaMujie, UX pa3BEPTKH U MOJICITH 1 Bubmmorexa [IOK
P > MIX pasBep ' https://m.eds00.ru/b30dff38
CeueHust MHOTOTpaHHUKOB
HavanbpHbie cBeneHus o kyoe u 1 bu6muoreka [IOK



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38

ApaMuUJIe, UX pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

https://m.edsoo.ru/3d8ffd32

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTCPCOMETPHUU. aKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MIOCTPOCHHUU CTEPEOMETPUHN: AKCHOMBI bubmmorexa [JOK
P P puy: https://m.eds00.ru/239c8ch4
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM
9 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
P P puH: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[Tonsitue 06 akcMOMaTUIECKOM
10 MIOCTPOCHUH CTEPEOMETPUHN: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B
11 IIPOCTPAHCTBE: MEepeceKaroIuecs, bubmmnoreka HOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamienpHOCTH IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmorexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapAJIIEIBbHOCTD TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B TIPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTh IPSIMON U https://m.edsoo.ru/ee1d19b9
MJI0CKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso00.ru/9f4071b9



https://m.edsoo.ru/3d8ffd32
https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
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CTOpOHAMHU

15 Yron Mexay npsMbIMHU B bubnmnoreka HOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEM: Bu6muotexa [JOK
MapajuieabHbIE TIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamienabHbIX MIIOCKOCTEN bubmmorexa [OK
P https://m.eds00.ru/e504d656
[Ipocreiimue npocTpaHCTBEHHbIE
19 (burypsI Ha IIIOCKOCTH: TETPad bubmmorexa [OK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoerte cedermit https://m.edsoo.ru/1d434dOf
bubnuoreka [{OK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbHas pabota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMON U
23 HJI(I))CKOCHTH'};Ie I:;'IGH WK IJ)'ISI HBIC buomorexa LIOK
- EPHEHIIRYITAP https://m.edsoo.ru/b19f6a5d
MpsiIMbIE€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIEe U bubmuoreka [IOK
MEPIEHAUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIIEHAUKYIISIPHBIE K IUNIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyIIpHOCTH bubnmnoreka HOK
IIPSIMOM U TNIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubmmoreka [JOK
MEePIEeHANKYISIPHON MIJIOCKOCTH https://m.eds00.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYISIPHOMN NIJIOCKOCTH https://m.edso0.ru/bd3745f8

30 Teopema o npsimoit bubanorexa [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp ¥ HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;ISSJ_I/P/I;T:;(SaO?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 paccTOsTHUE OT TOYKH JI0 IUIOCKOCTH, Egggﬁ&fgg?ﬁ}é 6fefadd
PAcCTOSIHUE OT NPSAMOM JI0 IJIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E’[I;IS;/P/I&T:;::)(])_[&I:Sbe 8e3
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '
[leprieHAMKYNIAp U HAKIOHHBIE:

34 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH, ]r?tlfr?sj?/y/lr?:(;(;(])lr(allzbee 22be
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH T '

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubmuoreka [IOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByTrpaHHBIN yroJl, JMHEHHBIN yroa bu6muoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroi bubnuorexa [IOK
JIBYIPaHHOI'O yIJia https://m.edsoo.ru/c7c777ed

38 [lepneHIMKYNAPHOCTD MIOCKOCTEM: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
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MIPU3HAK NEPICHAUKYISIPHOCTH IBYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHuKyISIPHOCTD IIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH AByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX brbmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX neprneHANKYIApax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbnas pabora no remam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mIockocTeil" u "YTiael MeX1y https://m.edso0.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTSIMU"
[ToHATHE MHOTOTpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIbIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHHKH; pa3BEPTKa
MHOTOTpaHHHUKA
[Tpu3ma: n-yronpHas mpu3Ma; rpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI TIOBEPXHOCTH MPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

https://m.edso0.ru/8a7be683
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48

49

50

[Mupamupa: N-yrojapHas MUpaMuaa,
rpaHy ¥ OCHOBAHUE MHPaMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMU/IB; IPABUIbHAS U yCEUEHHAS
nupamuga

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipeacrarnenue o MpaBUIbLHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAp U UKOCAIP.

bu6nunorexa LIOK
https://m.edsoo.ru/fblcd0a5

bubnunoreka LIOK
https://m.edso0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpust B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
IIPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpPUH B IUPAMHUJAX,
napajuleJIenuIeNax, NPaBUIbHBIX
MHOTOTpaHHUKAX

Brlunciienue 3j1eMEHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,

YTJIBI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoteka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH H
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IIOMIAh OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSAMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edsoo.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

but6mmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
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IIOBEPXHOCTHU ITPABUIILHOMN

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o reme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
n bu6nmoreka IIOK
%6 Honsrue 06 ooneve https://m.eds00.ru/7ad0020b
. bubnnorexa [JOK
> OOném mapamu et https://m.eds00.ru/235171b3
N bubnnorexa [JOK
o8 OOBEM mupamHE! https://m.edsoo.ru/f47dfefd
N bubnuorexa [IOK
59 OOBEM mipamu b1 https://m.edso0.ru/79¢10312
. bubnuoreka [{OK
60 OOBEM mipamu b1 https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpH3MbI https://m.eds00.ru/79853608
N bubnuoreka [{OK
62 OOBEM mpH3MbI https://m.edso0.ru/1e053890
N bubmuoreka [{OK
63 OOBEM mpH3MbI https://m.edsoo.ru/482d3f51
64 KonTponbHas padota no teme bubmuoreka [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
IToBTOpenue, 06001ICHNE
65 cucTeMaTu3als 3HaHUM. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOopenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHUN: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKH JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosas koRTpoIIbHas padota L https://m.edsoo.ru/b9146bc0
[ToBTOpeHHE, 0000IIEHNE
CUCTEeMAaTH3alusI 3HAHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTIOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTIIOB MEKITY
TJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Konrpoabubie IIpakTuueckue
n/n Bceero H3yuyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcbl
Cdepa u map: ueHTp, paauyc,

1 naMeTp; TUIOMAab TOBEPXHOCTH 1 bubmorexa LOK
A b; IWiomaA P https://m.edsoo.ru/0341bc2b
cepsl
Bsaumnoe pacnonoxenue chepsl U

bubnunoreka LIOK
2 IJIOCKOCTH; KacaTellbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTD,

4 oOpa3zyromue MUINHIPHIECKOM 1 bubnnorexa [JOK
ITOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1l
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBas

5 MMOBEPXHOCTh, 00pa3yroiias u oCh; 1 bubnmnorexa [JOK
IUIOIIA s OOKOBOM M IIOJHOM https://m.edso0.ru/188f6216
MMOBEPXHOCTH
N3o06paxkenne nunuHApa Ha
IUIOCKOCTH. Pa3BépTka munuHapa.

6 CeueHns nuIMH pa (nnocxocnio 1 bubmmorexa LIOK

H . P ’ https://m.eds00.ru/016e25eb
napauieIbHON WIn
MEPIICHIUKYIIIPHOW OCH IHJIUH/IPA)
bubnmnorexa [JOK
7 Konnueckas noBEpXHOCTB, 1 1

https://m.edso0.ru/c94ba09b
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o0pa3yroIre KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPIIUHA
KOHUYECKOM TTOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHA,

8 obpa3 ast 1 OCh; TUIOIAIb bubmmorexa LIOK
PasyIot b, THIOTAA https://m.edso0.ru/897dd3b2
OOKOBOI ¥ MMOJIHON TOBEPXHOCTH
VY ceu€HHBII KOHYC: 00pa3yIolne U
9 BBICOTA; OCHOBa}i]I/ISI 51 goxzz)aﬁ bubnnorexa HOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTh
N3o06paxenne koHyca Ha
IJI0CKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obde1be8
TJIOCKOCTBIO, TIPOXOJISIIIEH yepe3
BEPIINHY)

1 KoMmb6unanus ten BpaiieHus u bu6nmorexa LIOK
MHOTOI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHuk, ONMCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOT'OTPaHHUK UJIU B TEJO https://m.eds00.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bu6mmoreka IIOK
CBOICTBA 00BLEMOB TET https://m.edsoo.ru/26a03fb7

" bubnuotexa [JOK
14 06
HEM HHJIHHIPA, KOHYCa https://m.edso00.ru/5513d87b
but6mmorekxa [IOK
15 O0nBé
1EM wapa u momas chepst https://m.edsoo.ru/d189bde2
b K
16 [Tomo6HbIE Tena B MPOCTPAHCTBE. nommorexa [O

https://m.edso0.ru/810cfleb
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https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHONICHUST MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOIOOHBIX Te

17 Konrponsnas pabora mo remam bubmunoreka [JOK
"Tena Bpamenus" u "O0beMb! Ten" https://m.edsoo.ru/4a33a8ab
18 BexkTtop Ha mimockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BEIYUTAHUE BEKTOPOB bubnnorexa LHOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHCIIO bubnmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenue BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubnnorexa [JOK
p pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamnenenumnena
Perienne 3aga4, cBsI3aHHBIX C
22 MIpUMEHEHUEM IIPABIII JEUCTBUH C bubmorexa HOK
p p s https://m.edso0.ru/5a827900
BEKTOpaMH
KoopauaaTtHO-BEKTOPHBINA METO
23 g I/IpiHIeHI/II/I reOMef NYECKUX bubmorexa HOK
pup p https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMoyronpHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunars! BekTopa. IIpocreiimme https://m.edsoo.ru/48db7058
3a/1a4v B KOOPJAMHATAX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yrios Mexy bu6muoreka [JOK

MMPpsAMBIMHA U TNIOCKOCTAMU

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



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e

KonrponsHas pabora o reme

27 "BekTopsl 1 KOOPAMHATHI B 1 bubmmorexa [JOK
. https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
cucTeMaru3anus 3HaHuii. OCHOBHEIC bubnunoreka LIOK
28 1
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TJIAHUMETPUHU
[ToBTOpeHUE, 0600IIEHNE 1
cucteMaTusanus 3HaHui. OCHOBHBIS bubmuoreka [IOK
29 1
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPHUH
[ToBTOpEeHME, 0000IIEHNE U
30 cHUCTeMaTHu3aIvs 3HaHWK. 3a1auun 1 bubmuoreka [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpeHue, 060061IeHNE U
31 cucTeMaTu3als 3HaHui. 3agaun 1 bubmuorexa [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelreHus
[ToBTOpeHue, 06001IeHNE U
39 cucreMaTtusanus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bubnmnorexa LIOK
33 Hrorosas konTpostkKas pabota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IEeHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91
https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

I'eomerpust 10 - 11 kmaccbl. YueOHUK 1 00111€00pa30BaTENbHBIX YUPEKICHHH,
A.B. IToropenoB U3narensctBo "[IpocBemenue"”

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. Temarndeckoe ruianupoBanue mo reomerpun 10 xi1.: Kanra must yanrens / Coctasurens T.A Bypmucrtposa. 3-e m3a. — M.: [IpocBemenue.
2. BecenoBckuiiC.b. 'eomerpus: nunaktiuaeckre Marepuainsl mo reomerpun A 10 ximacca / C. b. Becenosckwit, B. /. Psbunnckas. — M.:
[Ipocsemenune, 2008
3. EBcTtadnbenall Il. l'eomerpus: mumakrrueckue Matepuanst ais 10—11 xmacca. — M.: IIpocsemenue, 2004
4. 3uB b. I'. 3agaun no reomerpun s 7—11 kimaccos/ b. I'. 3u, B. M. Meiinep, A. I'. baxanckuii. — M.: [Ipocsemenne, 2003—2008.1.11. Epmosa, B.B.
T'ono6opoapsko. CaMocTOsITENHHBIE U KOHTPOJIBHBIE pabOTHI IO MaTeMaTuke ajs 7 kiacca. Mnekca.
3uBb. I'. 'eomeTpus: qunaktruueckue marepuansl s 10 knacca. — M.: [Ipocsemenue, 2007— 2008

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://school-collection.edu.ru
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