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MNOACHUTEJIBHASA 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,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
MPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
a0CTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKEHUS
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 MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLMAIBHOTrO ObITHA, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3aMu OOBEOUHSET pa3Hble BUIbl YYEOHOM M TpPYAOBOM J€ATEIBHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBHO 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 06azoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJIOJKEHUsST 00pa30BaHus
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3zoM, oOydaroniygecs: 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
r1yOOKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

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

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

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 SBIICHUS OKPYKAIOMIETO MUPA,;

e (opmMupoBaHuMe yMEHMs 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 OCHOBHBIMH TIOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;

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



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 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 Hayalle €ro Mu3y4yeHus 3ajad, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEIeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOYy OOYy4YEHUSs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3ajJad 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
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero ooOpa3oBaHHs.

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 u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, 1mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IAPAJUICNIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocTei. [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 H IUIOCKOCTH, TE€OopeMa O MpsiMOu
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 MNpSIMOM 10  TUIOCKOCTH,  TPOEKUuss  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [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 MOBEPXHOCTh MUPAMUJIBI; TIPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAS MHPaAMUJIa; NpaBUJIbHAs TPEYroJibHash MHUpPaMHUAA W TPaBHIbHBINA
terpadp; 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 MHOTOIPAHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

Tesia Bpalmenus

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

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh 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, WJIH TEJO
BpallEHUS.

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

[TomoGueie Tena B mpoctpaHcTBe. (COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

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

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHncTBe. CI0KeHNE U BRIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 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 POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHMS PA3UYHBIX CTPYKTYp, SBICHUH,
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 JOCTIXKCHUM B JIPYrUX HayKaX, TEXHOJOTHSX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCIEKTaM 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€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryispHas ¢busnueckas aKTUBHOCTb); (bu3ryecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

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



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHISCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX  IMPoOIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBI0O MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3BUTUSA W 3HAYMMOCTH JUUIS Pa3BUTHS [MBHIN3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYECKON KyJIbTYypOW KaK CPEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

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

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH W  MPEOOPa30OBHIBATH  CYKICHUS:
yTBEpIUTEIbHbIE W OTpPUIIATENbHBIC, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBECHHBIE
CY>KJICHUS U BBIBOJBL;

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEIHLCKUI MHCTPYMEHT MO3HAHMUS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHHIO OCOOCHHOCTEH MaTeMaTHYEeCKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJOB U 000O0IIECHHIA;

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

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U IS PEIICHUS 3a]1a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

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

e OIICHUBATH HaJA&KHOCTD uHbOpMaITuu 1o CaMOCTOSITEIIBHO
c(hOpPMYTUPOBAHHBIM KPUTEPHSIM.

2)  VYuueepcanvhvlie KoMMyHUKamugHvle  Oelicmeus,  o0becneyusarom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; ICHO, TOUYHO, TPAMOTHO BBbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJI€H, HAIICJICHHBIE HA TIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJbTaThl  pEHIeHHs  3aJaud,  JKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON PabOThI MPY PENICHUH YICOHBIX 3a7a4; TPUHUMATH 11ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (popmax paboThl (00CykKIeHUs, 0OMEH MHEHUIA,
«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 KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnss MaTEMaTUIEeCKOM 3a1auu;

NPEABULIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1a4d, BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBHUSIM, OOBICHSITDH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBUS W3 HUX NPHU PELICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JBYIPAHHBIA yrOJ, TpaHd ABYTPAaHHOTO Yrija,
pedpo ABYTrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOIO yria; rpajaycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (MMHpaMUIa; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh NOHATUAMHU: CEKYILas MIIOCKOCTh, CEYEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METO/, CJIEIOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSISI W3BECTHbIC AHAJTUTUYECKWE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNPSAMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAKOIIMMHUCS MPAMBIMH, MEXIYy MNOPSIMOA M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHHS CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOIAraroIuX HECKOIBKO IArOB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

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

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHOM MPOOJEMBbl, MOJEIUPOBATh peabHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJIIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUS] MEXY IUIOIAASIMU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpalllCHHUS.

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 YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOpPAUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 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 T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITIOJIb30BAHUEM T€OMETPUUYECKUX TIOHITHI B TEOpEM, anmapara aareOpsl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypcsbl
bubnuoreka [{OK
1 B 1 1
BEAICHHE B CTCPEOMETPHIO 0 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 0 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 0 0 Bbu6mmoteka [JOK
IJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoteka IIOK
4 VYTriel MEXAY NPSIMBIMU U TNIOCKOCTSIMH 10 1 0 https://m.eds00.ru/1c209e37
bu6nmorexa LIOK
> Muororpariici 1 1 0 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
0 OObEMBI MHOTOrpaHHIKOB o 1 0 https://m.edsoo.ru/1c209e37
. bu6nunorexa LIOK
7 [ToBTOpEHME: CEUEHHUS], pACCTOSIHUS U YTJIbI 4 1 0 https:/m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM un¢poBbie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 12 0 0 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten > 1 0 https://m.edso00.ru/1c209e37
bu6mmoreka [IOK
3 BexTops! 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1 0 https://m.edso0.ru/1c209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 0 bu6mmoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edso00.ru/1c209e37
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBO JlaTa
Ne 4yacos JJICKTpOHHEIC NpOBe/IeHUs!
Tema ypoka uudposeie
n/n Bcer
KP o0pa3oBaTte/ibHbIE
0 pecypebi Ilnan dDakT
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IIPAMAs,
1 IJIOCKOCTh, MPOCTPaHCTBO. [IpaBuia n3o0pakeHus Ha 1 bubmmoreka [JOK
PUCYHKAX: U300paKeHHsI MIIOCKOCTEH, MapaiebHbIX https://m.edsoo.ru/aecc77cd
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
bubmuoreka [JOK
2 (-TapTOBas AMArHOCTHKA 1 1 https://m.edsoo.ru/2d8a9c99
3 [TonsATHA: nepecekaronmecs MIOCKOCTH, IEPECEKAOININECS 1 bubnuorexa [JOK
npsiMasi ¥ MIOCKOCTh https://m.edsoo.ru/db685e73
4 3HAKOMCTBO C MHOTOTPaHHHKaMU, U300paKeHHE 1 bubnunoreka [JOK
MHOT'OTPaHHUKOB Ha PUCYHKaX, Ha MIPOEKIIMOHHBIX YEPTEkKAX https://m.edso0.ru/a63959ed
5 HavansHbie cBeeHNs 0 KyOe U mupaMuie, UxX pa3BEPTKU U 1 bubnuorexa [JOK
Mozenu. CedeHns MHOTOTPaHHUKOB https://m.edsoo.ru/b30dff38
6 HauanpHbie cBeienus o Kyoe U mupamuie, ux pa3BEPTKU U 1 bubnuorexa [JOK
Mojenu. CeueHuss MHOTOIPaHHUKOB https://m.edsoo.ru/3d8ffd32
7 [TonsTHE 06 aKCMOMATUYECKOM MTOCTPOCHUHU CTEPEOMETPHH: 1 bubnmoreka [JOK
AKCUOMBI CTEPEOMETPUU U CIIEIACTBUA U3 HUX https://m.edsoo.ru/Occ5Scafe
8 [TonsTHE 06 aKCHOMAaTUYECKOM TTOCTPOCHUU CTEPEOMETPHUU: 1 bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX https://m.edso00.ru/239c8ch4
9 [TonsTe 06 aKCMOMATUYECKOM MOCTPOCHUH CTEPEOMETPHH: 1 bubnuorexa [JOK
AKCUOMBI CTEPEOMETPHUU U CIEICTBUS U3 HUX https://m.eds00.ru/65c6b106
10 [TonaTne 06 akCHOMAaTUYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1 bubmuorexa [IOK
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AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

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

Bzanmuoe PacCIIOJIOKECHHUE IPAMBIX B IIPOCTPAaHCTBE!

bu6mmoreka [JOK

11
MepeCceKaroIINecs, TapauieIbHbIC U CKPEIUBAIOIIUECS httos://m.edsoo.ru/1a2520f6
psIMbIC
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE:!
12 napajuiesibHbIe MPSMbIE B IPOCTPAHCTBE; MaPaAJICIbHOCTD bubmmorexa [JOK
_I,) p poctp - 1ap https://m.edsoo.ru/93ad36b3
TPEX MPSIMBIX
13 [TapaniensHOCTh MPSMBIX U IIIOCKOCTEH B IPOCTPAHCTBE: bubmmoreka [JOK
[TapannensHOCTh NPSIMOM U TIJIOCKOCTH https://m.edsoo.ru/eeld19b9
14 VYTriabl ¢ cOHanpaBiIEHHBIMA CTOPOHAMH bubmmorexa [JOK
p p https://m.eds00.ru/9f4071b9
15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE bubmmorexa [JOK
Ay 1P poctp https://m.edso0.ru/fe733862
16 VYron Mexay npsMbIMU B TPOCTPAHCTBE bubmmorexa [OK
Ay TP poctp https://m.eds00.ru/2935a9a0
17 [TapannensHOCTh MIOCKOCTEN: MapasuieIbHble TUIOCKOCTH bubmmorexa [TOK
P $1ap https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH bubmmorexa [TOK
P https://m.edso00.ru/e504d656
19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI HA TUIOCKOCTH: bubnunoreka [JOK
TeTpa’ap, Ky0, mapauiesenure https://m.edso00.ru/4a28dc02
bubmuorexa [JOK
20 IT i
OCTPOSHHE Ceneti https://m.edsoo.ru/1d434d0f
bubmuoreka [JOK
21 IT i
OCTPOCHHE CEHCHIH https://m.edsoo.ru/ec26fe5d
99 Konrtponsnas padora no reme "[IpsiMble 1 IIIOCKOCTH B bubnuorexa [IOK
npoctpaHcTse. [lapamienbHOCTh NPSIMBIX U MIIIOCKOCTEN" https://m.eds00.ru/9a0a%e56
23 [lepneHUKyYISIPHOCTD MPSMOM U TIOCKOCTHU: bubnmoreka [JOK
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NIEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE

https://m.edsoo.ru/b19f6a5d

24 IIpsiMble apasienbHble U MEPIEHIUKYISIPHBIE K INIOCKOCTH bubmmorexa LIOK
https://m.edsoo.ru/0ac11c95
25 IIpsiMble apasienbHble U MEPIEHIUKYISIPHBIE K INIOCKOCTH Bubmorexa LIOK
https://m.eds00.ru/ba545966
26 IIpu3Hak nepneHIMKyJIAPHOCTH MPSIMOU U TUIOCKOCTH bubmiorexa LIOK
https://m.edsoo.ru/f85bfc46
27 IIpu3Hak nepneHMKyJISPHOCTH MIPSIMOU U TUIOCKOCTH bubmorexa LIOK
https://m.eds00.ru/79165d15
28 Teopema o npsAMON NepHEHANKYIAPHON INIOCKOCTH Bubmmorexa LIOK
https://m.eds00.ru/635c5087
29 Teopema o npsAMON NepIEHANKYIAPHON INIOCKOCTH Bubmmorexa LIOK
https://m.edsoo.ru/bd3745f8
30 Teopema o mpsMoOii IEPIICHIUKYIISIPHOM MIIOCKOCTH Bubmmorexa LIOK
https://m.edsoo.ru/7d18834b
31 [lepnieHIMKYNAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 bu6nuorexa [IOK
IJTOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 TIIOCKOCTH https://m.edso0.ru/33c477d3
39 [lepnieHIUKYISIp M HAKJIIOHHBIE: PACCTOSHUE OT TOUYKHU 10 bubnuorexa [JOK
IIJIOCKOCTH, PACCTOSTHUE OT NPSMOM 10 INIOCKOCTH https://m.edsoo.ru/66fefadd
33 [lepneHuKysp ¥ HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J10 bubnnorexa [JOK
IJTOCKOCTH, PACCTOSIHUE OT MPSAMOM 110 TJIOCKOCTH https://m.edsoo.ru/a5b7b8e3
34 [lepnieHIUKYISIp ¥ HAKJIIOHHBIE: PACCTOSHUE OT TOYKHU 10 bubnuorexa [IOK
IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM J0 MIIOCKOCTH https://m.edsoo.ru/dbee22bc
35 VYTIIIBl B IPOCTPAHCTBE: Yroi MEXKAY MPSIMON U TUNIOCKOCTBIO Bubmorexa LIOK
https://m.edso00.ru/6b61b2b4
36 JIByrpaHHbIN yroJj, TUHEHHBIN yrojl IBYIrpaHHOTO yria Bubmmorexa LIOK
https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yIroJl, JMHEHHBIN Yrojl ABYTPaHHOIO yIia bubmuorexa [IOK
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https://m.edsoo.ru/c7c777ed

38 [lepneHuKyISIPHOCTD IIOCKOCTEMN: IPU3HAK bubnmoreka [JOK
MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [lepneHUKYIAPHOCTD INIOCKOCTEN: IPU3HAK bubnuoreka [IOK
MEPIEHAUKYISIPHOCTH JBYX IIIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [TeprieHAMKYASAPHOCTD IIOCKOCTEM: MPU3HAK bubnuoreka [JOK
MEePIEHANKYISIPHOCTH JBYX IIIOCKOCTEH https://m.edsoo.ru/ba75dc57
41 TeopeMma o Tpéx nepHeHANKYIApAx bubmmorexa [JOK
P P PHEHIIZP https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepPHEHANKYIApAX bubmorexa HOK
P P PHEHIGIBP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHAUKYISIPax bubmmorexa [JOK
P Ry PHCHMIEYIAP https://m.eds00.ru/9f246736
KonTponbnas pabota mo Temam "lleprieHAMKyIIpHOCTD
44 MPSAMBIX U IJIOCKOCTEH" 1 "YTIIbl MEXAY NPSIMBIMU U bubmorexa HOK
P " Ay TP https://m.edso00.ru/5b971ef3
TIJIOCKOCTSIMU
[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIE DJIIEMEHTHI
45 MHOTOTPaHHUKA, BBITYKJIbIE M HEBBITYKJIbIE MHOTOTPAHHUKH; bubmorexa HOK
R p ’ K K p ’ https://m.edsoo.ru/2d24e873
pa3BEépTKa MHOTOTPAHHHKA
[Ipusma: n-yronpHast mpu3Ma; rpaHd ¥ OCHOBAHUSI IPU3MBI,
46 MpsiMasi U HaKJIOHHAS IPU3MbI;, OOKOBas U MOJTHAS bubmorexa HOK
p p ’ https://m.edsoo.ru/b4ad63ad
MMOBEPXHOCTD MPU3MBI
47 [Tapannenenunesn, TpsIMOYTOIBHBIN TapaAJIJISICTHIIET U €T0 bubnmoreka [JOK
CBOMCTBA https://m.edsoo.ru/8a7be683
[Mupammuna: N-yronbHas mupamMuaa, TpaHUd ¥ OCHOBAaHUE
48 MUpaMuibl; O0KOBAs ¥ MOJIHAS TOBEPXHOCTh MTUPAMU/IBL; bubmorexa HOK
PAMHIBE, i p PAMHJIBL, https://m.edsoo.ru/fblcd0a5
MpaBUJIbHAS U YCECUEHHAS TTUPAMUIA
49 [IpaBUIbHBIE MHOTOTPAaHHUKU: IIOHATHE IIPABUIIBHOTO bubnuorexa [IOK
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MHOT'OTpaHHUKA; MPaBWIbHAS MPU3Ma U MPaBUIIbHAS
MMpaMK/ia; TpaBUIIbHAS TPEYroJibHAs MUpaMuia U
MIPaBWIbHBIN TeTpadip; KyO

https://m.edsoo.ru/074c8865

HpC[[CTaBJIeHI/Ie O IMPaBUJIbHBIX MHOI'OI'paHHUKAX: OKTadAp,

bu6mmoreka [JOK

50
JOAECKASIP U UKOCAP. https://m.edsoo.ru/a0fdd5bf
CumMeTpHs B IPOCTPAHCTBE: CHMMETPHUS OTHOCUTEIIBHO
51 TOYKH, IPSIMOH, TIJIOCKOCTH. DJIEMEHTHI CHMMETPHUH B bubnuoreka [JOK
NApaMUJax, apauieenuIeax, MpaBUIbHBIX https://m.edsoo.ru/b9e777d9
MHOTOTPaHHUKAX
59 Brruucienue 3;1eMeHTOB MHOTOTPaHHUKOB: pé0pa, bubmuoreka [JOK
JMArOHaJ, YIJibl https://m.edsoo.ru/6cdbecef
[Tnomjanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH
53 MIPSIMOI IPU3MBI, IIOIA1h OCHOBAHUI, TEOpEMA O OOKOBOI bubmorexa HOK
P P ’ qu g » TEOP https://m.eds00.ru/37d84157
MMOBEPXHOCTHU MPSAMOK TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U MOBEPXHOCTU
54 MpaBUIbLHON MUPAMUILI, TEOPEMA O IUIOIIAIH OOKOBOM bubmorexa LHOK
P PaMIABL, TEOP tmat https://m.eds00.ru/5603e30b
MMOBEPXHOCTU YCECUEHHOW MTUPAMUJIBI
bu6mmoreka [JOK
55 K 3] "M "
OHTpOJIbHAs paboTa 1o TeMe "MHOTOrpaHHUKU httos://m.edsoo.ru/a95f5¢04
" bubnuotexa [JOK
56 IT 0 00
OIUITHE 0b OBhEME https://m.edsoo.ru/7ad0020b
bu6mmorexa [IOK
57 8
OOBEM mpanu b1 https://m.edso0.ru/235171b3
bu6mmorexa [JOK
58 8
Onem Hpavib! https://m.edsoo.ru/fA7dfefd
" bubnmoreka [JOK
59 00
PEM THPaMHIH https://m.edso0.ru/79¢10312
60 O0BEM TUpaMUTBI bubnmoreka [JOK
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https://m.edsoo.ru/2faadc3f

N bubnmoreka [JOK
61 06 1
DEM TIPHSMEL https://m.eds00.ru/79853608
. bu6mmoreka [JOK
62 06
DEM TIPHSMEL 1 https://m.eds00.ru/1e053890
N bu6mmoreka [JOK
63 O0bem mpr3met 1 https://m.edso0o.ru/482d3f51
N bubmuoreka [JOK
64 K 0 "O6 " 1
OHTpOJIbHAs paboTa Mo TeMe BEMBI MHOTOTPAaHHUKOB httos://m.edsoo.ru/28a6573¢
bubmuoreka [JOK
65 4 0 1
ToroBa KOHTpOJIbHad pabota https://m.edso0.ru/b9146bc0
66 [ToBTOpenue, 0000MIEHNE CHUCTEMATH3AIUS 3HAHHH. 1 bubnuoreka [IOK
[TocTpoeHue ceueHnit B MHOTOIPAHHUKE https://m.edsoo.ru/098bedad
[ToBTOpEeHme, 06001IeHNE cCTeMaTH3allks 3HAHUH.
67 Brruncnenue paccTOSHUN: MEXAY IBYMSI TOUKaMH, OT TOUKH 1 bubnunoreka [JOK
JI0 IPSIMOM, OT TOYKH JIO TUIOCKOCTH, MEXKITY https://m.edsoo.ru/f7792ba9
CKPEIINBAOIIUMUCS TIPSIMBIMHU
IToBTOpenue, 00001IEHNE CUCTEMATH3AlUs 3HAHUH.
68 Brruncnenue yrioB: MeX1y CKpeIIMBAIOIIIMUCS MPSIMBIMH, 1 bubnunoreka [JOK
MEXIY NPSMOU U IIJIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB https://m.eds00.ru/56765e8b
MEXTy TUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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11 KJIACC

KoaunuecTBO JlaTa
Ne JJIeKTPOHHBbIE LU (PPOBBIE
Tema ypoka JacoB NPOBeAeHUA
n/n o0pa3oBaTesbHbIe
Bcero . KP
pecypchl Ilnan dakrt
Cdepa u map: ueHTp, paauyc, 1uaMerTp; IIouab
MOBEPXHOCTHU ceprl. BzanmHoe pacnonoxenue chepsl u 1 bubnuoreka [IOK
TUIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; TUIoNIa b https://m.edsoo.ru/0341bc2b
cepsl
B3anMHoe pacnonoxxenue cepbl U TUIOCKOCTH; 1 bubnunoreka [JOK
KacaTelbHasl IJIOCKOCTh K cdepe; miomanb chepsl https://m.eds00.ru/0341bc2b
bubmuoreka [JOK
N3ob6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1
P dep P P https://m.edsoo.ru/bc15f7f2
[unuaapudeckas MoBEPXHOCTh, 00pa3yrolne
HWJIMHIPUYECKON TTOBEPXHOCTH, OCh IHIINHAPUYECKOM 1 bubmmorexa [TOK
P P ’ P https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
Hunuaap: ocHoBaHUS 1 OOKOBasi TOBEPXHOCTD,
00pasyrolas ¥ 0Ch; IIOoIAas OOKOBOH U ITOJIHOMN 1 bubnmorexa [TOK
pasyio ’ https://m.eds00.ru/188f6216
MMOBEPXHOCTHU
N300pakeHne NWImHApPa HA TUIOCKOCTH. Pa3BépTka
nunuHapa. CedeHus MIMHIpa (TTIOCKOCTHIO 1 bubnmorexa LOK
pa- . P N ’ https://m.eds00.ru/016e25¢eb
napauIebHON WU MepIeHAUKYISIPHON OCH IIMIIUHIPA)
Konnueckast moBepXHOCTh, 00pa3yronue KOHUIECKOn 1 bubnmoreka [JOK
ITOBEPXHOCTH, OCh M BEPIINHA KOHUYECKOU ITOBEPXHOCTH https://m.edso0.ru/c94ba09b
Konyc: ocHOBaHMe U BepIInHA, 00pa3yromiasi U OCh; 1 bubnmoreka [JOK
IUIOIIAb OOKOBOI U MOJTHOM MOBEPXHOCTH https://m.eds00.ru/897dd3b2
VY ceu€HHbIN KOHYC: 00pa3yoIIie U BHICOTA; OCHOBAHUS U 1 bubnuorexa [JOK
OOKOBast MIOBEPXHOCTb https://m.edsoo.ru/1468bab3



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/0341bc2b
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
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3

N300pakeHne KoHyca Ha TIOCKocTH. Pa3BEépTka KoHyca.

10 Ceuenus KoHyca (TUIOCKOCTBIO, TTApATIICIIbHON bubmmorexa [JOK
y - 11ap N https://m.edsoo.ru/Obdelbe8
OCHOBAHHUIO, U IJIOCKOCTBIO, TPOXOISIICH Yepe3 BepIINHY)
11 KoMOuHamwst Ten BpamieHus: ¥ MHOTOTPaHHUKOB bubmmorexa [JOK
1 patt P https://m.edsoo.ru/3cef10e5
12 MHororpaHHHK, ONTMCaHHBINA 0K0JI0 chepsr; chepa, bubnmoreka [JOK
BIIMCAaHHasl B MHOTOIPAHHMK WM B TEJIO BPAICHUSA https://m.eds00.ru/0b136158
bubmuorexa [JOK
1 H Suie, . n
3 oHsitue 00 00béMe. OCHOBHBIE CBOMCTBA 00BEMOB TEl https://m.edsoo.ru/26a03fb7
bubmuoreka [JOK
14 &
O0b&m wmmispa, KoKy https://m.eds00.ru/5513d87b
N bubnmoreka [JOK
15 OOwEm wiapa u niowaz: chepe! https://m.edso00.ru/d189bde2
16 [TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXTY bubmmoreka [JOK
TIOMIAIIMU MTOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX TEI https://m.edso00.ru/810cfleb
17 Kontponbnas padota mo Temam "Tena Bparienus" u bubnunoreka [JOK
"O6bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B MPOCTPAHCTBE bubmmorexa [TOK
P poctp https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BBIYUTAHNIE BEKTOPOB bubmmorexa [JOK
p https://m.edso00.ru/23f4f089
20 YMHOXeHHE BEKTOpa Ha YHCIIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
91 Paznosxenue BekTopa 1mo TpéM HEKOMILUIAHAPHBIM bubnmoreka [JOK
BekTopaM. [IpaBuiio nmapannenenunena https://m.edsoo.ru/a28fd74e
Pemenwue 3anay, CBSI3aHHBIX C MPUMEHEHHEM MTPABUII bubnmoreka [JOK
22 . .
JEUCTBUU C BEKTOpaMHU https://m.edso00.ru/5a827900
23 KoopannatHO-BEKTOPHBII METOJI TP PELLICHUN bubnmoreka [JOK
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reoOMCTPHUYCCKUX 3aaa4

https://m.edsoo.ru/d3alfe30

HpﬂMOYFOJ'IBHaﬂ CHUCTEMA KOOpAMWHAT B IIPOCTPAHCTBE.

24 Koopnunars! BekTopa. IIpocreiimmue 3anauu B 1 Bubmmorexa LIOK
https://m.edso00.ru/48db7058
KOOpJAMHaTax
25 VYron mexay Bekropamu. CKansipHOE TPOU3BEACHUE 1 bubnmoreka [JOK
BEKTOpPOB https://m.edsoo.ru/725effc4
26 Beruuciienue yrioB Mexy NpsIMbIMU U TIOCKOCTSIMU 1 bubmiorexa LIOK
https://m.edsoo.ru/8efbe78e
97 KontponbHas padota mo teme "BeKkTopsl 1 KOOPAMHATHI B 1 bubmmoreka [JOK
npocrtpaHctae" https://m.edsoo.ru/77c22fc5
28 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIHS 3HAHUH. 1 bubnuoreka [IOK
OcHoBHBIE QUTYpPBI, PaKThI, TEOPEMBI Kypca ITIAHUMETPUU https://m.edso00.ru/1780ba5d
29 HToroBast KOHTpOJIBbHAS paboTa 1 ngs?;;?:(iigrouic oadfer
30 [ToBTOpenue, 0000IIeHNE U cUCTeMaTH3alMs 3HaHU. 1 bu6nuorexa [IOK
OcHoBHbIE QUTYPBI, PaKThI, TEOPEMBI Kypca IUIAHUMETPUHU https://m.edso00.ru/078cd184
31 [ToBTOpenue, 0000IIeHNE U cCUCTeMAaTH3alHs 3HaHU. 1 bubnuorexa [JOK
3aza4yM INIAaHUMETPUN U METOABI UX PEILICHUS https://m.edsoo.ru/7491efe0
39 [ToBTOpEeHME, 00001IEHNE U CHUCTEMATH3aUs 3HAHUH. 1 bubnnorexa [JOK
3aauM MIAaHUMETPUN U METO/bI UX PEIlIeHUs https://m.edsoo.ru/4dffda97
33 [ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIMsI 3HAHUH. 1 bubmuorexa [IOK
OcHoBHbIE QUTYPBI, (PAKTHI, TEOPEMBI Kypca CTEPEOMETPUHN https://m.edsoo.ru/74b2ad91
34 [ToBTOpEeHME, 06001IIEHNE U CUCTEMaTH3allusl 3HAHUN 1 ng;;j;f;igﬁ}: 1650108
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
I'eometpus, 10-11 knaccel/ Atanacsin JI.C., byryzos B.®., Kanomues C.b. u
ap., AkironepHoe obmectBo «M3narensctBo «IIpocBemieHne

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HUHTEPHET
o https://lesson.edu.ru/02.3/10

o https://lesson.edu.ru/02.3/11
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