MUHHCTEPCTBO ITPOCBEIEHNS] POCCUVCKOY OEJEPALIN
MunrcTepcTBO 06pasoBaHms 1 MONOEKHOM TOTAUTHKH CaepaiioBckoit obnactu
JlenapramenT 06pa3oBaHis AMUHECTPAIEH FOPO/A Exarepunbypra

MAOYVY COIII Ne 300 «IlepcriekTrBay

/

ITPUHATO ,
Iengaroruueckum coBeToM £ 0 300 «ITepcuextuBa»
MAQY COII Ne 300 «ITepcrekTrBay E . Yo AN ol C.H. Comos
Ipotokon Ne_/ ot «f&» £ 202415 - Tpeas Moot G2 of 2024r.

PABOYASI ITIPOTPAMMA

yueOHoro npeamera «I'eomerpusi. BasoBblit ypoBenb»

nis obyqarormuxcs 10-11 kimaccon

Exatepun6ypr, 2024



HOACHUTEJBHASA 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 TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEJILHOTO 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 PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
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 KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

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



SBJIIETCSI OJHUM W3 TPO(PECCHOHAIBHO BaKHBIX KA4YEeCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — 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,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHUsT 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYarOIMXCsS CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUH
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1y0OKO, €cii B JajbHEWIIEM 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 MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPY>KAIOIIETO 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 OINEPUPOBATh OCHOBHBIMHU TIOHATHSIMH 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  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



o (opmupoBanue (GyHKIIMOHATBEHOM rPaMOTHOCTH, pEeJIeBaHTHOMI
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE 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 METOAY OOy4YEHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
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.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «['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 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEI0BATENLHO U MOCTYIATEIbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuIupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha usydenue reometpun orBoauTcs 2 yaca B HeAento B 10 kinacce u 1 yaca B
Hezemo B 11 kmacce, Bcero 3a 1Ba roga ooydeHus - 136 yueOHbIX daca.



COJEPXAHME YYEBHOI'O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUIOCKOCTb,
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 IIPOCTPAHCTBE: 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 Iuiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEopemMa O NpsiMOu
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKuusi  (GUrypsl  Ha  TUJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; 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
OCHOBaHHUE MUPAMUIbI, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUBL;, PABUIbLHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS THPAMUJA; NPaBWIbHAsA TPEYrojbHAs MNUPAMUA W IPaBUIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

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



BrlunciieHre SJI€MEHTOB MHOTOTPAaHHUKOB: péEOpa, AMAroHalld, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KUIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWINHIPUYECKON
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 moBepxHOCTH. KOHYC: oCHOBaHME U BeplilinHa, oOpasyrolias
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.
B3auMHuoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIleHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU OTOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KOOpAMHAT B TmpocTtpadHcTBe. Koopaunatel Bektopa. I[lpocreitmme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EeOHOTO TMpeaMeTa
«MareMaTuka» XapakTepU3yIOTCs:

I'paknanckoe BocnMTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
M OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIp.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYyHKIMUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTnyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpaXkIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MAaTEMATHKHU, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTeMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTWKEHUW B JIPYTrUX HayKaX, TEXHOJOTHAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MTPUMEHEHUEM JTOCTHIKEHUM HAYKU U JEATEIHbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHYeCcKOoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHNM, pacCyXJIeHU;
BOCIIPUUMYHMBOCTBIO K MATEMaTHYECKUM aCIleKTaM pa3JIMuHbIX BUIOB UCKYCCTRBA.

duznyeckoe BOCIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOTO OTHOIIICHHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHIATHA U
OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); ¢bu3nuecKoro



COBEPIIICHCTBOBAHUS, npu 3aHATHUSIX CIIOPTUBHO-03I0POBUTEITHHOM
JIESITEIbHOCTBIO.

TpynoBoe BocninTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  NIeATEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K  MaTeMaTHYeCcKOMY OOpa30BaHHIO U
caM000pa30BaHUI0 Ha TPOTSHKCHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKHUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKO0JIOTHYECKOe BOCITUTAHUE:

c(OPMHPOBAHHOCTHIO AKOJOTHYCCKON KYyJIbTYpbl, MOHWMAHHUEM BIUSHUS
COIIMAJIbHO-?PKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpellbl, OCO3HaHUEM TJ00aJbHOTO XapakTepa 9SKOJOTUYECKHX MpoOJieM;
OpHEHTaneld Ha TMPUMEHCHHE MAaTeMAaTHYCCKUX 3HAHWM IS pelIeHUs 3aaad B
00JaCTH  OKpY)KAroIel Cpeanl, IUTAaHUPOBAHUS TIOCTYNIKOB ¥ OIEHKH WX
BO3MOYKHBIX TTOCJICICTBUM ISl OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPaKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOW HayKh Kak cdepbl UYeIOBEUYECKOW ESITCIBHOCTH, DTAaroB €€
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHUs [MBUIM3ALMU; OBIAJACHUEM S3BIKOM
MaTeMaTUKH ¥ MaTEeMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENbCKYIO JIEATEIbHOCTh
WHUBUTyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHBIE Pe3yJbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCcmeUusMU, YHUBEPCATIbHBIMU PeCYIIMUBHBIMU OetiCMBUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuuU8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo0o8  NO3HAHUA ~ OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
UCC1e008amenbCKux onepayutl, yMmeHut pabomams ¢ ungopmayueti).

Bba3zoBble JJoruueckue JeMicTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEeMAaTUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXTYy MOHATUAMU, (OPMYIUPOBATH
OTIpENIeNICHUs] ~ TOHSATUH; YCTAHABIMBATh CYIIECTBEHHBIM  TPHU3HAK



KJIacCU(pUKALUKA, OCHOBAHMS A1 OOOOIICHHWS M CPaBHEHHS, KPUTCPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OpPMYyJIUpOBaTh M  NOPEOOPA3OBBIBATh  CYKJCHHUSA:
YTBEPAUTEIbHbIE U OTpHULATEIbHBIC, €AMHUYHbIC, YACTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBIIITH ~ MAaTEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAHHBIX, HAONIOJACHUSIX U YTBEPXKICHHSIX;
npeiaratb ~ KpUTEpUM Uil BBIABICHUSA ~ 3aKOHOMEPHOCTENM U
MIPOTUBOPECUNH;

JienaTh BBIBOABI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHH 110 aHAJIOTUY;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IMPOTUBHOIO), BHICTPAUBATh APIyMEHTAIIMIO,
OPUBOJUTH MPUMEPHl M KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh CIOco0 pemeHus y4yeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBblie ucciienoBarejbLCcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATENbCKUA MHCTPYMEHT IMO3HAHMUS,
bopMyaMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHUBOPEUYUE, NpoOIemy,
yCTaHaBIMBaTh HCKOMOE M  JaHHOe, (OPMHUPOBATH  THUIOTE3Y,
apryMEeHTHUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IIPOBOJUTH CaMOCTOSITENIHO CIUTaHUPOBAHHBIH HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITENILHO (POpMYIHpPOBATH 0000IEHUS U BHIBOJBI 110 pE3yJIbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHMBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE TMPOLECCA, a TAKKE BbIABUTAThH
IPEIOJIOKEHNS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c undopmanueii:

BBISIBIIATH J1ePUIMTHI MHPOPMALIUU, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOIIPOC U IS pELLICHM 3a/1a4u;

BbIOMpaTh ~ MHGOpPMAIMI0 U3  HCTOYHHKOB  PA3JIMYHBIX  THIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
pa3IMyYHBIX BUAOB U (POPM IMPE/ICTABICHHUS,



2)

CTPYKTYpUPOBaTh HHGOPMALIHIO, TPEACTABIATH €€ B pa3InYHBIX Popmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHuxkamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIIpUHUMATh ©  (OPMYJIHUPOBATh CYXJICHUS B COOTBETCTBHUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0JIe 0OCY>KJICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAora, OOHApYXUBATh pa3Indue W CXOJICTBO TO3WIINN; B
KOppeKTHOU opme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTABIATh  pPE3yJbTaThl  pPEIICHHUS  3a7a4d,  JKCIECPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4vecTBo:

3)

NOHMMAaTh W HCMOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMH WiIE€HAMH KOMAaHJIbI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IJIaH, AITOPUTM PEIICHUS 3aJ]a4M, BBIOUPaTh CIIOCO0 pelieHus
C Y4ETOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIb:



e BJIAJCTh HAaBBIKAMU TIO3HABATEIbHONW peQIEKCUU KaK OCO3HAHUSA
COBEPIIAEMBIX JICMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CcHoco0aMH  CaMOIPOBEPKH, CAMOKOHTPOJISI TIpolecca U
pe3yJibTara peleHusl MaTEMAaTHIECKOM 3a/1auu;

e TMPEIBUAECTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPU PELICHUH
3a7a4M, BHOCUTHh KOPPEKTHBBI B [IE€ITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OICHUBATh COOTBETCTBHE pE3yJibTaTa IEJIM U YCJIOBHSIM, OOBICHITH
MPUYUHBl JTOCTHKECHHSI WIM HEIOCTHKECHHS PE3YJIbTaTOB AECATEIbHOCTH,
HAXOJIUTh OMUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, NIPAMas, INIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI W3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/ad.

OnepupoBaTh NOHATUSIMU: MAPAICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNTIOCKOCTEM.

KnaccudgunmpoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSIMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YT,
pebpo JIBYrpaHHOIO yIJIa; JUHEHWHBIM YTroJI JIByTPAaHHOIO YIJla; IpajycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMuia; IpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTHUIe I, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBIOMpast OCHOBaHUS JUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, IPaBUJIbHbBIC
MHOTOTPaHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapajlIeIeIUICbI).

OnepupoBatTh MOHATUSIMU: CEKYIIasi MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CTtpouTh CeUeHHUs] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXY, COOKY, CHHUBY.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSASI W3BECTHbIC AHAIUTUYECKUE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MaTEMAaTUUYECKUX 3aJ1ad Ha BBIYMCIICHUE PACCTOSHUM MEXITY ABYMS



TOYKaMH, OT TOYKM JO MNOpsIMOM, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJACHUE T€OMETPUUYECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHUYECKAE METOAbl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHYECKUX 33Ja4 HAa  BBIYMCJIEHUE YIVIOB  MEXKIY
CKPCIIMBAIOIMIUMUCI TPAMBIMHA, MEXJIYy NOpPSIMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

BoruucisaTe 00bEMBI U TUIOMIAAN MTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuga) ¢ nOpuMeHeHueM GOopMyJl; BBIUUCISATH COOTHOIICHHUS MEXKIY
IUIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMH: CUMMETPUA B IPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEICTABICHHYIO HAa YepTekax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEMICHHUS], €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpumeHaTs mOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIMW3UPOBATH DPEaAJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TIOHITHI B TEOpEM, anmapara aareOpsl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJTUUMH.

11 KUIACC

OnepupoBaTh MNOHATUSMHU: LUJIUHAPUYECKAs IOBEPXHOCTh, 0O0pa3zyroliue
MWIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;  KOHWYECKas  IMOBEPXHOCTH,
oOpa3yrolirne KOHMYeCKONH OBEPXHOCTH, KOHYC; chepuyecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpaieHus (LUIUHApP, KOHYC, cdhepa U map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpaILleHUSI.

KnaccuguimpoBaTs B3aMMHOE pacojioKeHUe cPepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMMU: ILIAPOBON CETMEHT, OCHOBAHME CErMEHTA, BbICOTA
CETMEHTA; IIApOBOM CJIOM, OCHOBaHHME IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
1aPOBOU CEKTOP.



Boruncnsate 00bEMBI M IUIOMIAAM  TOBEPXHOCTEH  Ten  BpalleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJO cdepbl; cdepa, BIMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpalICHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
¢duryp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATS  JEHUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IpumeHsTh MpaBUIIO Mapajuieaenuneaa.

OnepupoBaTh NOHATHIMU: J1E€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJsApHOE IPOU3BEIACHUE, pACKIaAbIBATH BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTs reomeTpuueckue (HaKTbl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraolinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pewate mpocreiimme reoMeTpuyYeCcKUE 3aadyd Ha NPHUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemare 3agaun Ha J0Ka3aTeabCTBO MAaTEMaTUYECKUX OTHOLIEHUH U
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
W3BECTHBIE METO/IbI IIPYU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsATp mpocTEHIIME MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKW3HU, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.



[IpuMeEHATh MOMYYEHHBIE 3HAHUS HA NPAKTUKE: aHAIU3UPOBATH pPEabHbIC
CUTyallud W TMPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.
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n/m NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubnuoreka [{OK
1 B 1
BEACHHE B CTEPEOMETPHIO 0 https://m.edso00.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYISPHOCTD MPSMBIX U 12 bubnnorexa [IOK
IJIOCKOCTEM https://m.edso0.ru/1c209e37
bubnunoreka LIOK
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 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 T https://m.eds00.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



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

11 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 AHaUTHYECKasi TEOMETPHUSL. 6 1
bu6mmorexa [IOK
1
2 Tema ppameris 24 https://m.edso00.ru/1c209e37
N bubnuorexa [JOK
3 O0nEmer Ten 11 1 https://m.edsoo.ru/1c209e37
4 BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1 nggﬁ;fg;grou}ic 200637
5 [ToBTOpeHME, 0000IIECHNE, 17 2 bubnunoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi oOpasoBaTejibHbIE
padoTshI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOUKa, MpsiMasi, IJIOCKOCTb,
npocrpancTBo. [IpaBuna
M300pakeHNs Ha PUCYHKAX: 1 bubmmorexa [JOK
P pueyH - https://m.edsoo.ru/aecc77cd
M300paKeHUS IIOCKOCTEH,
napajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepearHbI OTpE3Ka
[TonsaTHA: nepecekarommecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 bubmorexa LOK
- 11ep p https://m.edso0.ru/2d8a9c99
U TUIOCKOCTD
[TonsaTus: nepecekaromuecs
IIJIOCKOCTH, IepeCceKarouecs mpsamas 1 brbmmorexa [TOK
> TeP P https://m.edsoo.ru/db685e73
U TUIOCKOCTD
3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubnuorexa [IOK
pUCYHKaX, Ha IPOCKLIMOHHBIX https://m.edsoo.ru/a63959%d
yepTexax
HauanbHble cBefieHus 0 KyOe U
MUpaMHie, UX Pa3BEPTKU U MOJCTU 1 bubnmorexa LHOK
Pamie, mx passep ' https://m.eds00.ru/b30df38
CeueHust MHOTOTpaHHUKOB
but6mmoreka [IOK
HauanbHble cBefieHus 0 KyOe u 1

https://m.edsoo0.ru/3d8ffd32



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

NApaMUJE, UX pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHUHU CTCPCOMETPHUU: AaKCHUOMBI bubnmorexa HOK
p p pHit: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPUM U CIEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTHYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmmorexa [JOK
P P pu: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUM U CIENCTBUS U3 HUX
[TonsiTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmorexa LIOK
P P pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUU: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionokeHue npsMsIx B
11 IIPOCTPAHCTBE: MEPECEKAr0Iecs, bubmmnoreka HOK
MapaJyIeIbHbIE U CKPEIIMBAIOIINECS https://m.edso0.ru/1a2520f6
npsiMbIe
[TapamrenpHOCTh IPSIMBIX U
IJIOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiJICJIbHBIC IIPAMBIC B bubmorexa HOK
P P . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh NPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: 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/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
https://m.edsoo.ru/93ad36b3
https://m.edsoo.ru/ee1d19b9
https://m.edsoo.ru/9f4071b9

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 [TapanmienbHOCTb MIIOCKOCTEH: Bu6muotexa [JOK
MapajuieabHbIE MIJIOCKOCTH https://m.edso0.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIOCKOCTEN bubmmorexa [OK
P https://m.eds00.ru/e504d656
[Ipocreiinmue npocTpaHCTBEHHbBIE
19 (GurypsI Ha MJIOCKOCTH: TETPAd bubmmorexa [OK
P + TETPAAP, https://m.eds00.ru/4a28dc02
KyO, napasuiesenumnes
. bubnuoreka [{OK
20 Hoctpoente ceucrmit https://m.edsoo.ru/1d434dOf
bu6nmorexa LIOK
21 IT i
OCTPOCHHE CCHEHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padbota no teme
99 "[IpsiMble U TUIOCKOCTH B bubmmnoreka HOK
npoctpaHctie. [lapamienbHOCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYASIPHOCTH NPAMOUN U
23 HJ'I(I;)CKO(f[I/I'}l]'Ie r;IeH WK I.])'ISI HBIC buomrorexa LIOK
- TEPHCHIMRY AP 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 INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuotexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
https://m.edsoo.ru/4a28dc02
https://m.edsoo.ru/1d434d0f
https://m.edsoo.ru/ec26fe5d
https://m.edsoo.ru/9a0a9e56
https://m.edsoo.ru/b19f6a5d
https://m.edsoo.ru/0ac11c95
https://m.edsoo.ru/ba545966

IIPSIMOM U TUIOCKOCTHU

https://m.edsoo.ru/f85bfc46

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

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

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHANKYIISIPHOMN IIJIOCKOCTH https://m.edso0.ru/bd3745f8

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

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI;IESJ_I/P/I;T:;(SaOErOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[leprieHAUKYISAp U HAKIOHHBIE!

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, Eggjﬁ&fgg?ﬁ}é 6fefadd
paccTosiHie OT MPSAMOM 10 TIIOCKOCTH T '
[eprieHAUKYISAp ¥ HAKITOHHBIE:

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

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

35 VYTIibl B IPOCTPAHCTBE: YIOJI MEXIY bubnuotexa [JOK
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 IlepneHIMKYNIAPHOCTD MIOCKOCTEM: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
https://m.edsoo.ru/33c477d3
https://m.edsoo.ru/66fefadd
https://m.edsoo.ru/a5b7b8e3
https://m.edsoo.ru/dbee22bc
https://m.edsoo.ru/6b61b2b4
https://m.edsoo.ru/5fa0b3ce
https://m.edsoo.ru/c7c777ed

MPU3HAK NEPHEHANKYISIPHOCTH JABYX
IIJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyYISIPHOCTD MIJIOCKOCTEM:

bu6nmorexa [IOK

39 HpHsHaK mip HEHICYIAPHOCTH 2ByX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYASAPHOCTD IIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU ABYX bubmmorexa [JOK
. https://m.edsoo.ru/ba75dc57
TUTOCKOCTEH
41 Teopema o Tpéx nepneHAUKYISIPax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKYISIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
https://m.eds00.ru/9f246736
KonTponbHas padora no temam
44 "IlepnieH IUKYISIPHOCTD NMPSAMBIX U bubmuoreka [IOK
mockocTeil" u "Yriasl MeXITy 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 pu3Ma; rpaHu 1
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
TIOJTHASI IOBEPXHOCTH MTPHU3MBI
47 [Tapannenenunen, npsIMOYTOJIbHBIN bubmuoteka [IOK

napajuieJICmIic a1 u €ro CBOMCTBaA

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



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

48

49

50

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

[IpaBusIbHBIE MHOTOTPAHHUKH:
MOHSTHE TPaBHIBHOTO
MHOTOTpaHHHKa; IPaBUIbHAS pU3Ma
Y TIPaBUJIbHAS TUPAMUJIA; TPABUIIbHAS
TpeyroibHas MUpaMuIa u
IIpaBWIbHBIN TETpa’ip; KyO

[Ipencrarnenue 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

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleJIenunenax, NpaBUiIbHbIX
MHOTOTpaHHUKAX

Briunciienue 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 ITOBEPXHOCTHU 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
https://m.edsoo.ru/b9e777d9
https://m.edsoo.ru/6cdbecef
https://m.edsoo.ru/37d84157

IIOBEPXHOCTH IIPABUIIBHOU

MMpaMH/JIbl, TEOpeMa O TIoLIax
OOKOBOM IMMOBEPXHOCTH YCECUEHHOM

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

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHororpaHHuKu" https://m.edsoo.ru/a95f5c04
N bu6nmoreka IIOK
56 Homsrue 00 00nEMe https://m.edsoo.ru/7ad0020b
. bubnnorexa [JOK
> OOBEM mupamHL! 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
N bubnuoreka [{OK
60 OOBEM mpamu 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 pabota no teme bubnuorexa [IOK
"OO0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUcTeMaTu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
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https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Breluucnenue paccTosiHU: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 MJIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TIPSIMBIMU
bub6nmoreka [IOK
o Hrorosas kowTpoIIbHas pabota L https://m.edso0.ru/b9146bc0
[ToBTOpEeHHE, 0000IIEHNE
CUCTEeMAaTH3alusl 3HAaHHH.
Brruncnenue yrioB: MexT
68 CKpGIIII/IBaIOHIfMI/ICFI HpﬂMIiMI/I, 1 Bubmiorexa OK
N https://m.edso0.ru/56765e8b
MEXTy TIPSIMOH ¥ TTOCKOCTHIO,
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

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne n/m Tema ypoka Konrpoabubie IIpakTuueckue
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
[ToBTOpenue Temsl "KoopauHatsl
1 BEKTOpPa Ha IJIOCKOCTHU U B 1
IpocTpaHcTBe".
5 [ToBropenue Temel "CkansipHoe 1
MPOMU3BEJICHUE BEKTOPOB".
[ToBTOpeHue Temsbl "Boruncienue
3 yria MeXIy BEKTOPaMH B 1
npocTpaHcTae'.
4 YpaBHEHHE IIOCKOCTH, HOPMAJIb, 1
YpaBHEHHE IIJIOCKOCTH B OTPE3KaX.
BekropHoe npoussenenue. Jluneiinpie
5 HEPABEHCTBA, TMHEIHOE 1
MIPOrpaMMHPOBAHUE.
5 KonTponbhas pabota 1 1
"AHanuTuyeckast reomerpus'.
Cdepa u map: eHTp, paanyc
7 e owa ,0 . o’c 1 bubmuoreka LIOK
JTUaMEeTp; TUTONIA b TOBEPXHOCTH
P> P https://m.edsoo.ru/0341bc2b
cdepbl
Bzaumnoe pacnonoxenue chepsl U
bubnunorexa LIOK
8 MJIOCKOCTH; KacaTeabHas MI0CKOCTh K 1
https://m.edsoo.ru/bed12a43
cdepe; maomanb chepsl
9 VYpaBuenue coepsl. [Tnomans chepor 1



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43

U €€ yacTeil.

10

11

12

N3o0pakenue cdepsl, mapa Ha
mockoct. CeyeHus mapa

CrepeoMeTpuuecKkue 3a1a4u Ha
JI0Ka3aTeJIbCTBO U BHIYUCIICHHE,
CBSI3aHHBIE CO CEpOi U IapoM,
MIOCTPOCHUEM UX CEUCHHI
IJIOCKOCTBIO.

[TpuknaaHble 3a1a4K, CBI3aHHBIC CO
chepoii u mapom.

bub6nmoreka [IOK
https://m.edsoo.ru/bc15f7f2

13

]_II/IJII/IHIIpI/I‘ICCKaﬂ IMOBCPXHOCTD,
o0pa3yroIIne UIHHIPHIECKON
MOBEPXHOCTH, OCh IIMJIHHIAPUUECKON
MOBEPXHOCTH

bubnunoreka LIOK
https://m.edso0.ru/6054b8c1

14

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIIA s OOKOBOM M IIOJHOM
MTOBEPXHOCTHU

bubmmoteka IIOK
https://m.eds00.ru/188f6216

15

N3o0paxkenue muimHapa Ha
IJIOCKOCTH. Pa3BépTka munuHapa.
Ceuenust nuIuHApa (TIOCKOCTHIO,
napasieIbHON WU
MEPIECHIUKYISIPHON OCH LIMIUHPA)

bubmmoteka IIOK
https://m.edsoo.ru/016e25eb

16

17

Hunuaap. [psmoii kpyrooi
numuHAp. [Inomans noBepxHOCTH
LUAJTUHAPA.

Konuueckasi ToBEpXHOCTb,
o0pa3yroIire KOHUIeCKOn

bu6nunorexa LIOK
https://m.edso0.ru/c94ba09b



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

IMOBCPXHOCTHU, OChb U BCPLINHA
KOHHYECKOM IOBEPXHOCTHU

18

19

20

21

Konyc: ocHOBaHuE U BepIIKHA,
o0pa3yrolas u 0Ch; IJIOMIAIb
OOKOBOM U MMOJIHOW MOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIue u
BBICOTA; OCHOBaHUs U OOKOBast
MOBEPXHOCTh

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MJI0CKOCTBI0, apaIeIbHON
OCHOBAHUIO, U INIOCKOCTHIO,
MIPOXOJAIIEH Yepe3 BEPIINHY)
[Tnomans 60KOBOH MOBEPXHOCTH U
IIOJIHOY ITOBEPXHOCTU KOHYCA.

bu6nmorexa [IOK
https://m.eds00.ru/897dd3b2

bu6nmorexa [IOK
https://m.edsoo.ru/1468bab3

bubnuoreka [{OK
https://m.edsoo.ru/Obdelbe8

22

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH KOHYCA.

23

24

25

CrepeomeTprueckue 3a1a4u Ha
JIOKA3aTeNIbCTBO U BBIUUCIIEHUE,
MMOCTPOECHUEM CEYEHUN HUIUHAPA,
KOHYca.

CrepeomeTprueckue 3aauu Ha
JTIOKa3aTeJIbCTBO M BBIUUCIICHUE,
MMOCTPOECHUEM CEUEHUHN HUINHAPA,
KOHYyca.

HpI/IKHaJIHI)Ie 3aJa4u, CBA3aHHBIC C
MUWINHAPOM.

26

HpI/IKHaI[HI)Ie 3aJa4u, CBA3aHHBIC C



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

LAJIMHIPOM.

3agaum no Teme '""Tena u MOBEepXHOCTH

27 "
BpareHus".
98 Komb6unanus ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpasHuK, OIMCaHHBIA OKOJIO
29 cdepsr; chepa, BEcaHHAs B buomorexa LIOK
https://m.edsoo.ru/3cef10e5
MHOTOTPaHHUK WX B TEJIO BPALICHUS
30 Konrponsnas padora "Tena n bubnuorexa [IOK
MMOBEPXHOCTHU BpalieHus". https://m.edsoo.ru/0b136158
31 [Tonsitue 06 06bEMe. OCHOBHBIC bubnuorexa [JOK
CBOICTBa 00BEMOB TEJ https://m.edso0.ru/26a03fb7
N bubnuorexa [IOK
32 O6wém uuHHpa, KoHyca https://m.eds00.ru/5513d87b
N bubmuoreka [{OK
33 OOwém mapa u momae chepe! https://m.edsoo.ru/d189bde2
34 [Tnomaau 60KOBOM U MOTHOM
MOBEPXHOCTH KOHYCA.
[TogoOHEbIe Tena B MPOCTPAHCTBE.
35 COOTHOIIICHUS MEXTY TUTOIIAISTMHI bubmuoreka [JOK
MOBEPXHOCTEN, 00BEMaMH MOAOOHBIX https://m.edsoo.ru/810cfleb
Ten
CrepeomeTpruecKue 3a1auH,
36 CBSI3aHHBIE C BEIYHCICHUEM 00BEMOB
IWIAH]IPa, KOHYyCA.
[IpuknanHble 3a1a4u O TEME
37 "O0BEMBI U IIJIOLIAN TOBEPXHOCTEN

Ten".



https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

38

39

O06BEM mapa u mapoBOro CEKTOpA.
Teopema 06 006béme mapa. [Lnomanp
chepsl.

CrepeomeTrpuuecKkue 3a1auu,

CBA3aHHBIC C
BBIYMCICHHEM 00BEMOB mapa,

IapoBOro CErMEHTa 1M 1mMapoBoOro
CCKTOpAa.

[IpukitagHble 3ana4m 10 TeEMe
"OOBEMBI TEN", CBSI3aHHBIE C
00BEMOM I11apa ¥ IUIOIIAIbIO CPEPHI.
COOTHOIIECHUS] MEXKTY TITOIIAISIMH
MMOBEPXHOCTEU

1 00bEMaMH IMOJOOHBIX TEIL

40

[TonoOHbIe Tena B MPOCTPAHCTBE.
N3menenue 06bE€Ma rpu mo100uu.
CrepeoMeTpuuecKkue 3aaauu,
CBsI3aHHBIE C BEIYMCIIEHHEM
00BEMOB TeI

Y TUTONIA/IeH TTOBEPXHOCTEH.

41

KonTponbhas padota no teme
"O6bembl Ten"

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

42

43

44

BexkTtop Ha mmockocTH U B
MIPOCTPAHCTBE

CrnoxeHne U BEIYUTAaHHUE BEKTOpPOB

YMHOKEHUE BEKTOpa Ha YUCIIO

bubnunorexa LIOK
https://m.edsoo.ru/5caefclb

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

bu6nunorexa LIOK
https://m.edsoo.ru/dee379eb

45

Pasnosxenne BekTopa 1o TpéM

but6mmoreka [IOK



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb

HEKOMILIAHAPHBIM BEKTOPaM.
[IpaBuio napannenenunena

https://m.edsoo.ru/a28fd74e

Pemienue 3ama4, CBSI3aHHBIX C

46 MIPUMEHEHUEM TIPaBUJI JEHCTBUH C bubmorexa LOK
P At A https://m.eds00.ru/5a827900
BEKTOpaMH
47 KoopanHatHO-BEKTOPHBINA METOI IIPU bubnmnoreka HOK
pELICHUH T€OMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsimoyronbHas cucreMa KOOpAHHAT
48 B npoctpanctee. KoopanHaTsl bubmmoreka [JOK
BekTopa. [IpocTeliiue 3agauu B https://m.edso0.ru/48db7058
KOOpJIUHaTaxX
49 VYron mexay Bektopamu. CKaasipHOE bubmmoreka [JOK
MPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
Brruucienue yrioB Mex1y NpsiMbIMUA bubnnoreka [JOK
50
U IJIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbHas pabota mo Teme
51 "BekTopsl 1 KOOPAUHATHI B bubmorexa HOK
P " PA https://m.edso00.ru/77c22fc5
MPOCTPAHCTBE
O6o061matomiee nosropenue 11
MOHATHI U METOJIOB Kypca T€OMEeTpUH
52 10-11 knaccoB, cUCTeMaTH3ALIHS
3HaHuii: "[lapamiensHOCTh MPSMBIX U
IJIOCKOCTEHN B MPOCTPAHCTBE".
[ToBTOpeHue, 06001IeHNE 1
53 cucreMaTtu3anus 3HaHuil. OCHOBHbIE bubnuotexa [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHN
54 [ToBTOpenue, 0600mEeHNE U bubnuotexa [JOK



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
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https://m.edsoo.ru/1780ba5d

cucremaru3anus 3HaHui. OCHOBHBIC
¢burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUHU

https://m.edso0.ru/078cd184

55

[ToBTOpEeHUE, 0600IICHNE 1
cUCTEMAaTH3aUs 3HAHUN. 3a1auun
TUTAHUMETPUU H METOJIBI HX PEIICHUS

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

56

57

58

[ToBTOpEeHME, 0000IIEHNE U
cUCTEMAaTH3aWs 3HAHUNA. 3a1aun
TUTAHUMETPUHU B METOJIBI KX PEIICHUS

O6o6matomee nmoropenue 11
MIOHSATHUI U METOJ/IOB Kypca
reomerpun 10—-11 kmaccos,
CHUCTEMaTH3al|sl 3HAHMIA:
"BekTopsl B

npocTpaHcTse'.

Ob6o6maroree nopropenue 11
MOHATHI U METOJ0B Kypca
reomerpun 10-11 kmaccos,
CHCTeMaTH3alus 3HAHUH:
"BekTops! B

IIPOCTpaHCTBE".

bubmuoreka [IOK
https://m.edsoo.ru/4dffda97

59

[ToBTOpenue, 0600IEeHNE U
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
CTepeOMETPUH

but6mmorexa [IOK
https://m.edsoo.ru/74b2ad91

60

O6o06matomee moBTopenue 11
MOHATHUI U METO/I0B Kypca
reomerpun 10-11 knaccos,



https://m.edsoo.ru/078cd184
https://m.edsoo.ru/7491efe0
https://m.edsoo.ru/4dffda97
https://m.edsoo.ru/74b2ad91

cucTeMaTu3alus 3HaHuH:;
"TTnomanu
MTOBEPXHOCTU U O0BEMBI KPYTIIBIX

TCI

61

62

Ob6o6maromee nosropenue 11
MOHSATUI U METOJ/IOB Kypca
reometpun 10—11 knaccos,
CHCTEMaTH3aIlMsl 3HAHHIA:
"ITnomanu

MOBEPXHOCTU M 00BEMBI KPYTIIBIX

Ten'".

HToroBast KOHTpOJIbHAS paboTa

bubmuoreka [IOK
https://m.edsoo.ru/ec24dfc2

63

64

HToroBast KOHTpOJIBbHAS paboTa

[ToBTOpEeHUEe, 06001IeHNE 1
cUcTeMaTH3aIHs 3HAHUH

bubmmoreka IIOK
https://m.edsoo.ru/f465d10e

65

Hcropus pa3BUTHS CTEPEOMETPHUM KaK

HAYKU U €€ poJib B Pa3BUTUU
COBPEMEHHBIX HHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHM.

66

Hcropus pa3BUTHS CTEPEOMETPHUM KaK

HAYKU U €€ pOoJib B Pa3BUTUU
COBPEMEHHBIX HHIKECHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTHM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

66



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



