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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoOBHbBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 001Iero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha usydenue reometpun oTBoAUTCA 2 yaca B Heaento B 10 kinacce u 2 yaca B
Hezenmo B 11 kmacce, Bcero 3a 1Ba roga ooydeHus - 128 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTed. [lpocTeiline mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNEHIUKYISIPHOCTH TPAMONM M IUIOCKOCTH, TEOpemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpaHHuka. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPAMUIbl; OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS TNHPAMUJA; NPaBWIbHAsA TPEYrojbHAs NUPAMHUIA W MPABUIbHBIN
teTpa’dap; KkyO. IlperncraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABUIBLHON MHUPaAMUJIBL,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, o0Opazyroliue HAIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTU. KOoHyC: ocCHOBaHME U BepilinHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u miomasb chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miIocKkocTH U B mpocTpancTBe. Cl0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM ITIpaBUJI JACUCTBHM € BekTopamu. IIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHUEM O
MaTeMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUM B JPYrUX HaykKaX, TEXHOJOTUAX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ IMUTAaHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpLIaTh OCO3HAHHBIM BBIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO Y  CHOCOOHOCTBIO K MaTeMaTHUYeCKOMy O0pa3oBaHUI0 U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYCCKOW KYJIBTYPbl, TOHUMAHHEM BIIUSHUSI
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAaIOIIeH Cpeibl, IUIAHUPOBAHMs TIOCTYIIKOB M OICHKH UX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, JTaloB ¢
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBUIYQJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUSHBIMU OeliCMBUIMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYJCaArwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA Ui OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npotuBopeursi B (aKkTax, MAHHBIX, HAONIOJCHHSIX U YTBEPXKIACHUSIX,



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITHIO0, MHCHHUC;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH 0OOOIIEHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB M OPM MPEACTABICHMUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

chopmMuUpo8anHOCMb COYUATILHBIX HABLIKOG 00VUAIOUJUXCSL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelIeHus 3a7aui, KOMMEHTUPOBATh ITOJTYYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHasiora, oOHapyXMBaTh pa3M4yle U CXOJCTBO MO3UILIMI; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1a4H, BHIOMPATh CIIOCO0 pereHus
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpUIAEMBIX JIEUCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEAMETHBIE PE3YJIBTATBI
10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IprMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paCIONOXEHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATHSIMH: MHOTOTPAaHHMK, BBIMYKJIBIA ¥ HEBBITYKJIBIH
MHOT'OTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPAaBUIIBHBII MHOTOTPAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccuuKanuu  (BBIMYKIBIE W HEBBINYKIbIE MHOTOTPAHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIC TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYeHHS MHOTOTPAHHMKOB METOJOM  CII[OB, BBIMOJHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKHM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECKHUX 3aj[ad Ha BBIYHMCIICHUE PACCTOSHUN MEXKAY ABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAOIIUMUCS TPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TPHUMEHSS W3BECTHBbIE AaHAJUTUYECKHE METOJbl NpPH PElICHUH
CTAaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuga) C TpUMEHEHHEM (QOpMyJ; BBIYUCISATH COOTHOIICHHUS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HH(MOpMaIMio o
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEWIINE NPOrpaMMHBIE  CpPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJMYYEHHBIE 3HAHHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITIO0JIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpPEM, anmnapara ajnreopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUSIMU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTAa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OmnepupoBaTh MNOHIATUAMHM: MHOTOTPAaHHHUK, BIHCAHHBIE B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BEITIONTHSTH (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IIPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIaratoluX HECKOJIbKO IIAroB PEMICHUs], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
W3BECTHBIE METO/IBI IPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a]1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB TEOMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUU, MCCIEAOBaTh MOCTPOECHHBIE MOJEIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
KourpoJubnbie | IIpakTuyeckue
n/n NpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTsbI
pecypchl
bubnunoreka LIOK
L Beexerine s crepeomeTpitio 10 https://m.edsoo.ru/1c209e37
[IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE. bubmmoreka [JOK
2 . 12 1
[TapanneasHOCTh NPSIMBIX M TJIOCKOCTEN https://m.edso00.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSIMBIX U 12 Bu6mmoteka [JOK
IJIOCKOCTEH https://m.edso00.ru/1c209e37
bubmuoreka [IOK
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1 https://m.edsoo.ru/Lc209e37
bubmmoteka IIOK
M 11 1
> HOTOTpanHiIn https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
y OOBEMEI MHOrOTPaHHHKOB o 1 https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeueHUs], pACCTOSIHUS U YTJIbI 4 1 brbmmorexa [TOK
P ' P yr https://m.eds00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne i/ P Kourpoubnbie  IIpakTuyeckue (1ubp )
NMpoOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTshI padoTsbI
pecypcsl
bubmuoreka [JOK
1 Tena ppatenus 19 https://m.edso00.ru/1c209e37
N bubmuorexa [JOK
2 14 1
OOnemer Ten https://m.edso00.ru/1c209e37
bubmuorexa [JOK
3 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 14 1 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 19 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHui https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 64 3 0
[TPOTPAMME
11 KIIACC DKCTEPHAT
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiesioB U TeM uugpoBbIe
Ne /o P Kontposbubie | IlpakTnueckue (ubp )
NpOrpamMmbl Bcero o0pa3oBaTrejibHbIE
padoTsbI padoTshI
pecypcsbl
1. BBenenue B cTepeoMeTpuio 2
5 [IpsiMbie U TIIOCKOCTH B IPOCTPAHCTBE. 5
' [TapannensHOCTh MPSAMBIX U MIIOCKOCTEH
3. [lepneHTIUKYISIPHOCTD MPSIMBIX U 2 1
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IJIOCKOCTEH
VYTIIbI MEXKAY TPSIMBIMU U TUIOCKOCTSIMH
MHororpaHHuKu
[Tnomaay moBEpXHOCTH MHOTOTPAHHUKOB 1
bubnunorexa LIOK
7.
Tena Bpauierins 16 https://m.eds00.ru/1c209e37
. bub6nmoreka [IOK
8.
O0nEub Ten 17 . https://m.edso0.ru/1c209e37
bubmuoreka [{OK
9. B 14 1
€KTOPBI U KOOPJIUHATHI B TIPOCTPAHCTBE https://m.edso0.ru/1c209e37
10 [ToBTOpeHue, 06001EeHNE, 6 1 bubnunoreka LIOK
' CHCTEMaTU3aLus 3HAHUI https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
INIOYPOYUHOE IINIAHUPOBAHUE
10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3ydeHusi = oOpa3oBaTeSibHbIE
padoThI padoThI
pecypcebl
OCHOBHBIE TIOHATHS CTEPEOMETPHUH:
1 TOYKa, NpsiMas, IIIOCKOCTb, 1 but6mmorekxa [IOK

npoctpancTBo. [IpaBuna
n300pa’keHNs Ha PUCYHKAX:

https://m.edsoo.ru/aecc77cd
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M300pakeHUs IIIOCKOCTEH,
MapajuieIbHbIX MPSAMBIX (OTPE3KOB),
CepeIMHBI OTPE3Ka

IlousTus: MEPECCKAIHNECA
IIJIOCKOCTH, IEPECEKAIOIUECA ITpAMasi
" IJIOCKOCTh

bu6nmoreka IIOK
https://m.edsoo.ru/2d8a9c99

ITonsaTua: nepecekaromuecs
IJIOCKOCTH, NIEPECEKAIOIINECS NIPsAMast
U IJIOCKOCTh

bub6nmoreka [IOK
https://m.edsoo.ru/db685e73

3HaKOMCTBO C MHOI'OTPaHHUKaMH,
n300pakeHre MHOTOTPAaHHUKOB Ha
pHCYHKaX, Ha IPOCKIIMOHHBIX
yepTexax

bubnunoreka LIOK
https://m.edsoo.ru/a63959d

HavanwsHbie cBeneHus o kyoe u
nUpamMuie, X pa3BEPTKU U MOJIEIH.
CeueHrst MHOTOTPAaHHUKOB

bubnunoreka LIOK
https://m.edsoo.ru/b30dff38

HauanbHble cBefieHHs 0 KyOe u
MUpaMHIE, UX Pa3BEPTKU U MOJEIIH.
CeueHnst MHOTOIpaHHUKOB

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

[TonsTHE 06 aKCHOMATUYECKOM
MMOCTPOEHUH CTEPEOMETPHUU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUSA U3 HUX

bu6nmorexa LIOK
https://m.edsoo.ru/Occ5c4fe

TToustue 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

bubnunorexa LIOK
https://m.edsoo.ru/239c8ch4

TToustue 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX

bubmmoreka [IOK
https://m.edso0.ru/65c6b106
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Ilonsatue 06 akCHOMATUYECKOM

10 MIOCTPOCHHUH CTEPEOMETPUHN: AKCHOMBI bubmmorexa LIOK
P P P https://m.edsoo.ru/258fc245
CTEepEOMETPHUU U CIEACTBHS U3 HUX
B3aumnoe pacrnonoxeHue npsiMbix B
1 MPOCTPAHCTBE: MEPECEKAIOIIHNECS, bubnmnoreka HOK
MapaJUIENbHBIE U CKPEILIMBAIOIINECS https://m.edsoo.ru/1a2520f6
psIMbIC
[TapamienpHOCT IPSIMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE:
12 napajuIeNIbHbIC IPSMBIC B bubmmorexa [IOK
P P N https://m.edso0.ru/93ad36b3
IIPOCTPAHCTBE; MapaAJIEIbHOCTD TPEX
MPSIMBIX
[TapaniensHOCTh NPSMBIX U
13 IIJIOCKOCTEH B IPOCTPAHCTBE:! bubmmoreka [JOK
[TapannensHOCTh NPSIMOM U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
14 VYTIubl ¢ COHanpaBlIeHHBIMU bubnnorexa [JOK
CTOpOHaMU https://m.eds00.ru/9f4071b9
15 VYron Mexay npsiMbIMHU B bubnnorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsMbIMU B bubmuoreka [IOK
16
MIPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapanienbHOCTb MIOCKOCTEH: bubmuoreka [IOK
apajuieIbHbIE TUIOCKOCTH https://m.edso0.ru/2e18f255
18 CBolicTBa napayIeNbHBIX INIOCKOCTEN Bubmmorexa [IOK
P https://m.edsoo.ru/e504d656
19 [Ipocreiilne NpoOCTPaHCTBEHHBIE bu6muoreka [JOK

(Gurypsl Ha MIOCKOCTH: TETPAdIP,

https://m.edsoo0.ru/4a28dc02
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Ky0, mapasiesIeuIe

20 ITocTpoenue ceuenmit bubamorexa LOK
P https://m.edsoo.ru/1d434dOf
bubnunorexa LIOK
21 IT i
OCTPOCHHE CCHCHI https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
"IIpsiMbIe ¥ TIJIOCKOCTH B bubnmnoreka HOK
22
npoctpaHctie. [lapamienbHOCTh https://m.edsoo.ru/9a0a%e56
MPSIMBIX U IIJIOCKOCTEN"
[TeprieHAMKYASAPHOCTD NPAMOUN U
23 HJI(I))CKO(f[I/I'};Ie pneH UK IJ)BI HBIC bubmmorexa [JOK
- EPHEHIIRYITIP https://m.edsoo.ru/b19f6a5d
IpsIMbIE€ B IPOCTPAHCTBE
24 [IpsimMble napasienbHble U bubnuoreka [IOK
NIEPIEHIUKYISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHbIE U Bbu6moteka [JOK
MEPIEHANKYISIPHBIE K INIOCKOCTH https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJISpHOCTH bubmmnoreka HOK
MIPSIMOM U TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHaAuKyJISpHOCTH bubmmnoreka HOK
MPSAMOU U TUIOCKOCTH https://m.eds00.ru/79165d15
98 Teopema o npsimoit bubnmnoreka HOK
NEPIEHIUKYIIAPHON IJIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsamon bu6muoreka [JOK
MEPIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/bd3745f8
30 Teopema o npsmon bu6muoreka [JOK
MEPIIEHANKYISIPHOMN TIJIOCKOCTH https://m.edso0.ru/7d18834b
31 [lepnieHqUKyIAp U HAKIIOHHBIE: bu6muoreka [JOK

pacCTodAHruC OT TOYKHU 0 IJNIOCKOCTH,

https://m.edso0.ru/33c477d3
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pacCcTosAHUEC OT HpﬂMOﬁ J0 IIIIOCKOCTH

[leprnieHIUKYNSIp U HAKIIOHHBIE:

bubnunorexa LIOK

32
paccTosiHUE OT TOYKH flo IUIOCKOCTH, https://m.edsoo.ru/66fefadd
paccTosiHiE OT MPSAMOMN 10 MIIOCKOCTH
[leprieHAMKyNIAp U HAKIOHHBIE! Eu6 OK
33 paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH, noimorexa L
8 https://m.edsoo.ru/abb7b8e3
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
[leprieHAMKYNIAp U HAKIOHHBIE!
bub. K
34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, uoamoreka O
8 https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM J0 INIOCKOCTH
35 VYTIibl B IPOCTPAHCTBE: YTOJI MEXIY bubanorexa [JOK
IIPSIMOM U TUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJl, JMHEHHBIN yroi bubnuoreka [IOK
JBYTPAHHOI'O yria https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHbII yroJj, TUHEHHBIN yros Bbu6moreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[lepneHqUKyYISPHOCTH MIIIOCKOCTEM: BuG OK
38 MIPU3HAK MEPIEHANKYISIPHOCTH JIBYX nommoreka L1
- https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEN
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
bub OK
39 MPU3HAK NEPIEHAUKYISIPHOCTH IBYX nomorexa L
- https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEN
[leprieHAUKYIAPHOCTH MIOCKOCTEH:
b K
40 MPU3HAK MEPIEHAUKYISIPHOCTH IBYX nomorexa O
v https://m.edsoo.ru/ba75dc57
IJI0CKOCTEN
b K
41 Teopema o TpEX nepHeHANKYIApax nomorexa LO
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYIsIpax bubmuoteka [IOK
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https://m.edsoo.ru/52188a7d

bubnunoreka LIOK

43 Teopena 0 TpEx meprCHAMKYIApax https://m.eds00.ru/9f246736
KonTponbnas pabora no temam
44 "IlepnieHAUKYIAPHOCTD IPSIMBIX U bubnmnoreka HOK
mrockocteil" u "YTiasl MexIy https://m.edsoo.ru/5b971ef3
MPSMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHThl MHOTOI'PaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa LIOK
N https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKHU; pa3BEPTKA
MHOTOTpaHHUKA
[Ipu3ma: N-yrosipHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIpsIMast U Bbu6moreka [JOK
46
HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
MOJIHAs! TOBEPXHOCTh IPU3MBI
47 [Tapamtenenunesn, NpsAMOYTrOJIbHBII bubmmnoreka HOK
MapaJuieenuIiel U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: N-yronbHas nupammuaa,
TPaHU U OCHOBAHUE TUPaMUIbL;
48 O0KOBast ¥ NOJIHAs TOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
MUPaMU/IbI; TIPABIIIbHAS M yCEUEHHAS
nupamMua
[IpaBunEHBIE MHOTOTPAHHHKHU:
MOHSATHE TTPABUIILHOTO
49 MHOI'OTPaHHUKA; IPAaBWJIbHAS IPHU3Ma bu6muoreka [JOK

U TIpaBWJIbHAS MUPaMU/IA;
NpaBUJIbHAS TPEYToJbHAs MUpaMuIa
U TIPAaBUWJIbHBINA TETpa’p; Kyo

https://m.edso00.ru/074c8865
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HpeI[CTaBJ'IGHI/Ie O IMPpaBUJIBHBIX

50 MHOTI'OI'paHHHUKaX: OKTad, buromorexa LIOK
P ' AP, https://m.edsoo.ru/a0fdd5bf
JOJICKadAp U UKOCAdIP.
CummeTpusi B IPOCTPAHCTRBE:
CUMMETpPHSI OTHOCUTEIILHO TOUYKH,
MPSIMOM, TUIOCKOCTU. DJIEMEHTHI bub6nmoreka [IOK
51
CUMMETPUU B IUpAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienuIneaax, mMpaBuiIbHbIX
MHOTOTPaHHUKAX
Brrunciaenue 31€eMEHTOB
52 MHOTOI'PDAaHHUKOB: pEOpa, ArMaroHaaIn buGnuorexa [IOK
P - Peopa, ’ https://m.edsoo.ru/6cdbecef
yTJIbI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MOJTHOM MOBEPXHOCTH MPSMOU
53 MPU3MBI, IUIOIab OCHOBAHUIH bubmorexa [IOK
p ’ Ha . ’ https://m.edso00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MIPSIMOM TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH H
MMOBEPXHOCTH MPABUILHON
54 MMUPaMHJIbI, TEOPEMA O TIOIAIH bubmorexa HOK
DAL, TeoP neA https://m.eds00.ru/5603e30b
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MU PAMH/TBI
55 KonTponbhas padbota no teme bubnmnoreka HOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5c04
but6mmorekxa [IOK
56 [TousTue 06 00BEME
https://m.edsoo.ru/7ad0020b
N bubnuotexa [JOK
57 O0BEM TUpaMUIbI
pamuit https://m.edso0.ru/235171b3
58 O0BEM nupamMubl bubmuoteka [IOK
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https://m.edsoo.ru/f47dfefd

N bubnuorexa [{OK
> O6bEM nupasi AL https://m.eds00.ru/79c10312
. bu6nmorexa [IOK
00 ObEm npavi b https://m.edsoo.ru/2faadc3f
N bubnuorexa [{OK
o1 OObEM mpH3MbL https://m.eds00.ru/79853608
N bu6nmorexa [IOK
2
6 Onem mpusMEI https://m.edsoo.ru/1e053890
N bubnuorexa [JOK
63 0
OOBEM mpH3MEI https://m.edso0.ru/482d3f51
64 KontponbHas paboTa mo teme bubmuoreka [IOK
"O0BEMBI MHOTOTPAHHHKOB" https://m.edso00.ru/28a6573c
[ToBTOpEeHHE, 0000IIEHNE
65 CHCTEMAaTHU3allus 3HAHUH. bubnuoreka [{OK
[TocTpoenune ceuenuii B https://m.edsoo.ru/098bedad
MHOTOTPaHHUKE
[ToBTOpenue, o6o0IIEHNE
CHCTEMaTH3aINsI 3HAHUH.
66 Beluncrienue paccTOsSHUN: MEXIY bubmmnoreka HOK
IBYMsI TOYKaMH, OT TOYKH JI0 NIPSMOI, https://m.edsoo.ru/f7792ba9
OT TOYKH J0 MJIOCKOCTH, MEXKY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bubnunorexa LIOK
67 Hrorosas koRTpoIIbHas padoTa https://m.edso0.ru/b9146bc0
[ToBTOpeHme, 0600IIEHNE
68 CUCTEMaTU3ALs 3HAHUM. bu6muoreka [IOK

Brruncnenue yrioB: Mexay
CKPELIMBAIOIIUMHUCS MPSIMBIMH,

https://m.edsoo.ru/56765e8hb
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MEXy MPSAMOH U ITOCKOCTHIO,
JBYTPAHHBIX YTJIOB, YTJIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




11 KIIACC

KoumnuectBo yacos JJ1eKTPOHHbBIE
Ne ara u@posBbIe
Tema ypoka A ungp
n/n B Kontposabubie | IIpakTudeckue | HM3Y4YeHHs | oOpasoBaTeiibHbIe
cero
padoThI padoThI pecypcnl
BBognoe noBropenue
BBogHoe noBropenue 1
Cdepa u map: neHTp, paauyc,
3 mj{;l\feT ; HJII:())IIIaIIB ioll)ze xiocm 1 bubnnorexa [IOK
' P> P https://m.edsoo.ru/0341bc2b
cepsl
BzanmMHoe pacrionoxxenue chepsl u
bubnunoreka LIOK
4.| TIJIOCKOCTH; KacaTeJabHas IJI0CKOCTh 1
https://m.edsoo.ru/bed12a43
K chepe; miomans chepbl
s Pemenue 3a1a4y Ha HaXOX/IEHUE 1
" mmomaau chepsl
6 N3ob6paxenue chepsl, mapa Ha 1
" mnockoctr. CedyeHus mapa
; Pemenue 3agau Ha moctpoeHue 1 bubnuoreka [IOK
" cedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuHapudeckas MOBEPXHOCTb,
g o0pa3yoIne UIHHIPHIECKON 1 bubnmnoreka [JOK
| HOBEPXHOCTH, OCh LMJIMHIAPUYECKOM https://m.edso0.ru/6054b8c1
MTOBEPXHOCTH
umwHap: ocHOBaHUS B OOKOBas
9.| IIOBEPXHOCTH, OOpa3yrolas U OCh, 1 buGnnorexa [JOK
' p ’ IZ o . ’ https://m.eds00.ru/188f6216
IUIOIIa s OOKOBOM M IIOJTHOM



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

IIOBEPXHOCTHU

10

N306paxkenne nunuHapa Ha
IJI0CKOCTH. Pa3BépTka nuimHapa.
Ceuenust nuiuHApa (MIOCKOCTHIO,
MapajieIbHON UIn
NEPIEHIUKYJIIPHON OCH LIMJIMHAPA)

bub6nmoreka [IOK
https://m.edsoo.ru/016e25eb

11

Pemrenue 3agad mo reMe
«dumuup»

12

Konnueckas noBepXHOCTb,
o0Opa3yroIre KOHUIeCKOn
MIOBEPXHOCTHU, OCh U BEpILINHA
KOHUYECKON ITOBEPXHOCTU

bubnunoreka LIOK
https://m.edsoo.ru/c94ba09b

13

Konyc: ocHOBaHME U BEpILIUHA,
o0pa3ymolas 1 och; MIO0aab
OOKOBOM U MOJIHOW TOBEPXHOCTU

bubnunoreka LIOK
https://m.edso0.ru/897dd3b2

14

Pemenue 3amad mo teme ((KOHYC»

15

Yceu€HHbI KOHYC: 00pa3yromue u
BBICOTA; OCHOBaHMs U OOKOBast
MIOBEPXHOCTh

bubmmoreka IIOK
https://m.edsoo.ru/1468bab3

16

N300pakeHne KoHyca Ha
II0CKOCTH. Pa3BEépTka KoHyCa.
Ceuenust koHyca (IIIOCKOCTBIO,
MapajieIbHOM OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOAsIIEH yepe3
BEPILUHY)

bubnunorexa LIOK
https://m.edsoo.ru/Obdelbe8

17

KomOunanwms Ten BparieHus u
MHOTOI'PAHHUKOB

bubmmorekxa [IOK
https://m.edsoo.ru/3cef10e5



https://m.edsoo.ru/016e25eb
https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5

MHororpaHHuK, ONMMUCaHHbINA OKOJIO
cdepsr; cdepa, BnucaHHAs B

bub6nmoreka [IOK

18 MHOTOT'PAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpaIICHUS
19 [Tonstre 06 00bEMe. OCHOBHBIC bubmuorexa [IOK
CBOICTBa 0OBEMOB TET https://m.edsoo.ru/26a03fb7
N bubnnorexa [{OK
20 OOwéM uuIMHAP3, KOHYCA https://m.edsoi_.[ ru/5513d87b
51 Pemrenue 3amau mo reme «OObeMbl
TeJ BpaIICHUS»
N bubmuoreka [IOK
22 O6BEM mapa u momank chepe! https://m.edsocL).I ru/d189bde2
23 Pemenue 3agau
24 Pemenue 3agau
25 MHoOrorpaHHUKH
26 O6beM mpsIMOYTOJIBHOTO
napajuiesienumneaa
57 O6beM mpsIMOYTOJIBHOTO
napajuiesienumneaa
28 OO0bBeM NpU3MBbI, MUPAMHUJIbI
29 OObeM Npu3Mbl, MUPAMHUIbI
30 Pemrenne 3amay mo teme «O0BEMBI
MHOTOTPaHHUKOB
31 Pemrenne 3amay mo teme «O0BEMBI
MHOTOTPaHHUKOB
3 Pemenne 3amay mo teme «O0BEMBI

MHOT'OT'paHHUKOB



https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2

33

Pemenue 3amay nmo reme «O0BEMBI
MHOTOTPaHHUKOB

34

[TomoOHBIE TENa B TPOCTPAHCTBE.
CoOTHOUICHUST MEXIY TUIOMIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
MOTO0HBIX TEJ

bu6nmoreka [IOK
https://m.edsoo.ru/810cfleb

35 KonTponbHas pabora no remam bubnuoreka [IOK
"Tena Bpamenus" u "OO0beMbI TeT" https://m.edsoo.ru/4a33a8ab
36 BekTop Ha I10CKOCTH U B bubnuorexa [IOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bub. OK
37 CnoxeHue U BIYUTAaHHE BEKTOPOB noimorexa L

https://m.edsoo.ru/23f4f089

38

CrnoskeHne 1 BEIYUTAaHHUE BCKTOpPOB

39

YMHOKEHUE BEKTOpa Ha YUCIIO

bu6nmorexa LIOK
https://m.edsoo.ru/dee379eb

40

Pasnosxenne BekTopa 1o TpéM
HCKOMIUIAaHAPHBIM BEKTOPaM.
[IpaBuiio napamenenunena

bubmmoteka IIOK
https://m.edsoo.ru/a28fd74e

41

Pewrenue 3anad, CBA3aHHBIX €
IIPUMEHEHUEM IIPAaBUII JCHCTBUN C
BEKTOPAMHU

bubmmoteka IIOK
https://m.edsoo.ru/5a827900

42

KoopauHaTHO-BEKTOPHBII METOA
IIPU PELIEHUN T€OMETPUUECKUX
3aja4

bubnunorexa LIOK
https://m.edsoo.ru/d3alfe30

43

IIpssMoyronbHas cucreMa
KOOPJMHAT B IPOCTPAHCTBE.
Koopaunats! BekTopa. IIpocrelimue

bu6nunorexa LIOK
https://m.edsoo.ru/48db7058



https://m.edsoo.ru/810cf1eb
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

3a/lavd B KOOpAUHATax

VYroa MexXIay BEKTOpaMH.

bubnunoreka LIOK

4 CxansapHoe NpOU3BEICHUE BEKTOPOB L https://m.edsoo.ru/725effc4

45 CkansipHO€ IPOU3BEJICHUE BEKTOPOB

46 CkansipHO€ IPOU3BEJIEHUE BEKTOPOB

47 Pewenne 3anau no reme «BekTopbl 1
B [IPOCTPAHCTBE)

48 Brrunciienue yrios Mexay 1 bubnuorexa [IOK
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonTponbnas pabota no teme

49 "BekTOopbl U KOOPAUHATHI B 1
npocrpaHcrae”

50 Pemenue 3agau 1

51 Pemenue 3agau 1

52| Pemrenue 3agau 1

53 Pemrenue 3agau 1

bubnnorexa [JOK

>4 Pemenue saza L https://m.edSO(])_.[ ru/77c22fc5
[ToBTOpenue, 0600IIEHNE U

g CHCTEMaTH3alus 3HaHui. OCHOBHBIE 1 bubmmnoreka HOK
burypsl, hakTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IUIaHUMETpuH 1
[ToBTOpeHue, 06001IeHNE 1

g CHCTEMaTH3alud 3HaHuil. OCHOBHbIE 1 bubnmnorexa [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI

57 TloBTopenue, 0600IICHUE 1 1 but6mmoreka [IOK



https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/078cd184

cUcTeEMaTH3als 3HaHUH. 3agauu
IJITAHUMETPUHU U METOJIBI X
perieHus

https://m.edsoo.ru/7491efe0

IToBTOpeHmE, 0000IIEHNE U

cg cUcTeMaTHu3alvs 3HaHuK. 3a1aun 1 bubmuorexa [IOK
IUIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelnIeHus
[ToBTOpenue, 0600IICHNE 1

g CHCTEMATH3ALUA 3HaHul. OCHOBHBIC 1 bubnnorexa [{OK
¢burypsl, GpakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEOMETPUH

60 Pemienue 3anau 1

61 Pemenue 3anau 1

62 Pemenue 3agaq 1

63 Pemenue 3ama4 1

64 Pemienue 3a1a4 1

65 Pemenue 3a1a4 1

66 Pemenue 3ama4 1

67 HroroBas KOHTpoJIbHAsA paboTa 1 Etiﬁ;;ﬁfgggg};c Dadfco

68 [ToBTOpeHUEe, 0600IICHNE 1 1 bubnunorexa LIOK
cucTeMaTHu3alus 3HaHu| https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



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

11 KIIACC OKCTEPHAT

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYCHUS

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTe/ibHbIE

pecypchl

OCHOBHbIE MOHATHSI CTEPEOMETPUU:
TOUKa, NpsMasi, IIIOCKOCTb,
npoctpanctBo. [IpaBuna
n300pakeHNs Ha PUCYHKAX:
M300paXeHUS IIOCKOCTEH,
NapajuleIbHbIX IPSIMbIX (OTPE3KOB),
Cepe/IMHbl OTpe3Ka

bubnuoreka [{OK
https://m.edsoo.ru/aecc77cd

IlonsTus: NepeceKarommecs
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U mI0CKOCTb

bu6mmoteka IIOK
https://m.edsoo.ru/2d8a9c99

BzaumHuoe PacCIIOJIOKCHUEC IPAMBIX
B IIPOCTPAHCTBEC: MEPCCCKAIOIINECH,
MnapajijyiCJIbHbIC U CKPCUIMBAOIINECH
MMpsAMBbIC

[TapamienbHOCTD IPSAMBIX U
IIJIOCKOCTEW B IIPOCTPAHCTBE:!
napajuie/ibHbIe IIPSMBIE B
IIPOCTPAHCTBE; MMapalIeIbHOCTh
TPEX NMPAMBIX

[IepnieHIUKYIAPHOCTD NPAMOU U
IIJIOCKOCTH: IIEPIICHIUKYIISIPHBIE

bu6nunorexa LIOK
https://m.edsoo.ru/b19f6a5d



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/b19f6a5d

IpsIMbIE B IPOCTPAHCTBE.
[leprieHauKyNIAp U HAKIOHHAS

[Tpu3Hak nepreHuKyIIpHOCTU
NPSIMOM M INIOCKOCTH, TPU3HAK
NEePHEHANKYIISIPHOCTH IIIOCKOCTEN

bubnunorexa LIOK
https://m.edso0.ru/79165d15

VYros Mexay NpsMbIMU B
POCTPaHCTBE

bubnunorexa LIOK
https://m.edsoo.ru/fe 733862

Konrtponbnas padora mo reme
"[IpsiMble U TJIOCKOCTH B
npoctpancTse. [lapamieabHOCTh
MPSMBIX U TJIOCKOCTEH."

bubmnoreka IIOK
https://m.edso00.ru/9a0a9e56

[ToHsiTHE MHOTOTpaHHUKA,
OCHOBHBIE JIEMEHTBI
MHOTOTPaHHUKA, BBIIYKJIbIE U
HEBBINYKJIbIE MHOTOTPaHHUKU;
pa3BEPTKA MHOTOTPAaHHMKA

bubmnoreka IIOK
https://m.edsoo.ru/2d24e873

10

IIpu3ma, mapamienenunen,
nUpaMua

11

ITocTpoenue ceuenuit
MHOTI'OI'paHHUKOB

12

Pemenue 3amad Ha mocTpoeHue
CE€YEHUI MHOTOI'paHHHKA

13

Haxoxxnenue miomaaen
MMOBEPXHOCTEW MHOTOIPaHHUKOB

14

Haxoxnenue nmiomanei
ITOBEPXHOCTEW MHOTOIPaHHUKOB

15

KonrponbHas pabora no teme

bu6nunorexa LIOK



https://m.edsoo.ru/79165d15
https://m.edsoo.ru/fe733862
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/2d24e873

"MHuororpaHHuku"

https://m.edsoo.ru/28a6573c

16

Cdepa u map: ueHTp, paauyc,
JMaMeTp; TUTOIIA b IIOBEPXHOCTH
chepsl

bu6nmoreka [IOK
https://m.edsoo.ru/0341bc2b

17

B3aumuoe pacrnionoxxerue chepsl u
TUIOCKOCTH; KacaTelbHasl TNIOCKOCTh
K chepe; ruromaas chepol

bu6nmoreka [IOK
https://m.edsoo.ru/bed12a43

18

Pemrenue 3agad Ha HaX0KACHHE
TuIomaan chepol

19

N3o6paxenue chepsl, mapa Ha
mmockocTu. CeueHus mapa

20

Pemenue 3agau Ha moctpoeHune
CeYeHHs 1apa

bubnuoreka [{OK
https://m.edsoo.ru/bc15f7f2

21

]_II/IJ'II/IHZ[pI/I‘-IeCKaSI HOBerHOCTI),
oOpa3zyromue MUINHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIMHIPUUECKOM
MMOBEPXHOCTHU

bubmmoteka IIOK
https://m.edso00.ru/6054b8c1

22

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yoIas 1 och;
IUIOIIAas OOKOBOM M MOJIHOM
IOBEPXHOCTH

bubmmoteka IIOK
https://m.edso00.ru/188f6216

23

N300parkenne HWIMHIpPA HA
IJIOCKOCTH. Pa3BépTka nuimHIpa.
Ceuenust nuuHApa (MIIOCKOCTHIO,
napasieIbHON WIn
MEePIEHIUKYIISIPHON OCH IMJIMH]IPA)

bubnmnorexa LIOK
https://m.edso0.ru/016e25eb

24

Pemrenue 3agad mo reMme



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

«dumuup»

25

Konnueckas noBEpXHOCTb,
o0pa3ymolire KOHU4eCKOn
[TOBEPXHOCTH, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/c94ba09b

26

Konyc: ocHOBaHue U BepIIKHA,
o0pa3yroIas U 0Ch; IJIOMIAIb
OOKOBOH U MOJIHOW TOBEPXHOCTH

bubnuoreka [{OK
https://m.edso0.ru/897dd3b2

27

Pemenue 3anau no teme «Konyc»

28

VY ceuéHHbI KOHYC: 00pa3yromue u
BbICOTA, OCHOBAaHHUA U OoKoBas
IIOBEPXHOCTH

bubnuoreka [{OK
https://m.edsoo.ru/1468bab3

29

N300pakeHne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenuns KoHyca (IUIOCKOCTHIO,
napauleIbHOW OCHOBaHHIO, U
IUIOCKOCTBIO, MPOXOIAIIEH uepes
BEPLIUHY)

bu6mmoteka IIOK
https://m.edsoo.ru/Obdelbe8

30

KOM6I/IH3.I_II/I5I TCJI BpallICHUSA U
MHOT'OrpaHHUKOB

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

MHOrorpasHHukK, ONMCaHHbINA OKOJIO
cdepsrl; cepa, BnUcaHHAS B

bubnmnorexa LIOK

31 MHOTOI'PAHHUK WIH B TEJIO https://m.eds00.ru/0b136158
BpalCHUA

3 [Tonsitue 06 06BéMe. OCHOBHBIC but6mmoreka [IOK
CBOICTBa 00BEMOB TET https://m.eds00.ru/26a03fb7

33 O0BEM muIMHApa, KOHyCa bubnuotexa [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7

https://m.edso0.ru/5513d87b

Pewenue 3amau o reme «O0bEMBI

34
TEJ BpaIICHUS»

. bubmmoreka [JOK

35 Obvem wapa n mowae cheps: https://m.edsocl)_.[ ru/d189bde2

36 Pemrenue 3amau

37 Penrenwne 3amaq

38 MHOrorpaHHuKu

39 O6beM PSIMOYTOJIBHOTO
napajuiesenumena

20 O6beM mPSIMOYTOJIBHOTO
napajuiesenumena

41  OOBEM IPU3MBI, TUPAMHIBI

42 O0beM NpU3Mbl, TUPAMHUJIBI

43 Pemenwne 3anay mo teme «O0bEMbI
MHOT'OTPaHHUKOB

44 Pemenwne 3anay mo teme «OO0bEeMbI
MHOT'OTPaHHUKOB

45 Pemenwne 3anay mo teme «OO0beMbI
MHOTOTPaHHUKOB

46 Pemenwue 3anay mo teme «OO0bEeMbI
MHOTOTPaHHUKOB
[TogoOHbIE TEeNa B MPOCTPAHCTBE.

47 CoOOTHOIICHUS MEXTY TUTOIIAISTMHI bubnmnorexa [JOK
MMOBEPXHOCTEH, 00bEMAMM https://m.edso0.ru/810cfleb
MOAOOHBIX TEJ

48 KonrtpoinbHas padoTa 1o TeMaM bu6muoreka [JOK



https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

"Tena Bpamenus" u "O6bembl TET"

https://m.edsoo.ru/4a33a8ab

49 BekTop Ha mI0cKoCTH U B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
bubnmnoreka HOK
50 CnoxeHue U BBIUNTAaHUE BEKTOPOB 1

https://m.edsoo.ru/23f4f089

51

Cl0XCHHE U BBIUNTAHHUC BCKTOPOB

52

YMHOXEHUE BCKTOpa HAa YHUCJIO

bubnunoreka LIOK
https://m.edsoo.ru/dee379eb

53

Paznoxenune BekTopa 1o Tpém
HEKOMILUIAHAPHBIM BEKTOpaM.
[IpaBuino napamienenumnena

bubnuoreka [{OK
https://m.edsoo.ru/a28fd74e

54

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHUEM NIPABUII JEHUCTBUN C
BEKTOPaMH

bubnuoreka [{OK
https://m.edsoo.ru/5a827900

55

KoopanHaTHO-BEKTOPHBIN METOT
IIPU PELICHUN F€OMETPUYECKHUX
3a1a4

bubmmoteka IIOK
https://m.edsoo.ru/d3alfe30

56

[IpssMmoyronbHas cucrema
KOOPAMHAT B IIPOCTPAHCTBE.

Koopaunats! Bekropa. [Ipocreiimne

3ala4u B KOOpAHUHATaxX

bubmmoteka IIOK
https://m.edsoo.ru/48db7058

57

VYTroa Mexay BEKTOpaMH.

CKaJBIpHOC IMPOU3BCACHUC BEKTOPOB

but6mmorekxa [IOK
https://m.edsoo.ru/725effc4

58

CKaJBIpHOC IMPOU3BCACHUC BEKTOPOB

59

CKaJBIpHOC IMPOU3BCACHUC BEKTOPOB

60

Pemenue 3amad mo teme ((BGKTOpLI
B IIPOCTPAHCTBCY



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

61 Brrunciienue yrioB Mexmay 1 bubmuorexa [IOK
MPSAMBIMH U TIJIOCKOCTIMH https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

62 "BekTopbl M KOOPAUHATHI B 1
npocrpaHcrae”

63 [ToBTOpeHwue, 0606II.ICHI:I€ " 1
CHUCTEMaTHU3aIls 3HAHUMN.

64 Pemenue 3agau

65 Pemenue 3agau

66 Penrenwne 3amaq

bubnnoreka [JOK

67 Pemenue saza L https://m.edsoc%.[ ru/77c22fc5
[ToBTOpEeHME, 0000IIEHNE 1

g CHCTEMATH3ALHA 3HAHUM. 1 bubmmnoreka HOK
OcHoBHbIE QUTYpPHI, aAKTHI, https://m.edsoo.ru/1780ba5d
TEOpeMBbI Kypca IIaHuMeTpuu |

OBHLIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET






