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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DeaepanabHOTO
roCyJ1apCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 001Iero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, MPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEJIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarouXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKONM 3HAYMMOCTBIO METAampeIMETHBIX U
NPEAMETHBIX PE3YJbTATOB OOYYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOTO
pa3BuTUsg oOydaronmxcsi, GopMuUpoBaHUs (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YYEHHS IPYTUX y4eOHBIX NUCIMIUIMH. Pa3zButre y oOydaronmxcs
MPaBUJIBLHBIX TPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO0 M HWICAIBHOT0, XapaKTepe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SIBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
Tr€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOT0 MOJIETUPOBAHUS B HAYUHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yYaIlllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl ajanTaiid B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBisieTCss OAHUM M3 0A30BBIX NMPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak o0OecrneyrBaeT BO3MOXKHOCTb H3YYEHHsI Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOM HAMPABIECHHOCTH, TaK M TyMaHUTapPHOU.

Jlormueckoe MbIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHUH OOYYarOIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pELIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BbIJBUraTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS MPHU PEHIEHUM 33a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (DU3UKH.

YMeH1ne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 00NacTsaX AesTeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIMaJIbHOrO ObITHS, (opMa
OTPaXEHUSI OKPY’KAIOIIEr0 MHUPA, YCIOBHE YCIEUIHOIO MO3HAHUS W aKTHUBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM J1€ATEIBLHOCTH,



SBJIICTCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KA4YEeCTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarONUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl yueOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTeNbHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecliedyeHHe  BO3MOXKHOCTH  NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOI0HKEHUST 00pa3oBaHus
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TWIpeIHA3HA4YeHA MJIs
OOy4JaronuXxcst CpeaHEH ITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. Takum oOpa3zoM, oOydaronigecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoOi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3Y4YHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI TMPOTpaMMbl  O0ECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX  3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBISIOTCA:

e (opmMupoBaHuEe mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOH

KYJIBTYPbI H OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3ydaTh pa3HbIC SBICHUS OKPYKAIOMIETO MUPA;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlCHUS;

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJlaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHHE  aJITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THIOB  3aj1ad;
dbopMHpOBaHHE yMEHHUS  IPOBOJIUTH  HECJOKHBIE JIOKAa3aTeIbHBIC
paccyXJleHUs B XOJIe¢ PEILIEHUs CTEPEOMETPUYECKUX 3a7ad U 3a7ad C
MIPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKHUX  CIIOCOOHOCTEH
oOydJarommxcs, IMO3HABATEIBLHOM  aKTUBHOCTH, HCCIEAOBATEIBCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue byHKIIMOHATHHOM rPaMOTHOCTH, pEJIEBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX IKU3HEHHBIX
CUTYyallMsIX M TPU WU3YUYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PELICHHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPaAMMBI SIBIISIETCSl BKIIFOUEHHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4YyeHWs 3aJ]ad, pEIIaeMbIX Ha YPOBHE
WHTYUTHUBHOT'O MTO3HAHU, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIAPYET MPOTEKAHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NIPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUNU Yy
yYaIIUXCS B Kypce€ CTEPEOMETPUM IPOBOAMTCS 3a CYET peuIeHUs 3a7ad4 Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
POCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIepUpOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATEeNbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 001Iero oopa3oBaHusl.

Conepxxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacupenes€HHbIM [0 ToJaM oO0y4eHwus,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEICTaBICHUNA OOYydalolUXCs, pacuIupsis U
yriyosisas e€, o0pasyst MpOoYHbIe MHOKECTBEHHBIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpum oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Henemo B 11 kmacce, Bcero 3a Ba roga o0yuenus - 102 y4eOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUH:
aKCHUOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluMBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPAMON U INIOCKOCTU. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOJd MEXAY NpsMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenune]; TOCTPOSHUE CEUCHU.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiCbHBIE W TEPHCHAUKYJIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIOJl MEXAY INPSIMOU U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TNIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISAPHOCTh  TUIOCKOCTEH: MNPU3HAK  MEPHEHAUKYJSPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yromapHas
MpU3Ma; 'paHu U OCHOBAHUS MPU3MBbI; MpsiMas M HAKJIOHHAS MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, PSIMOYTOJIbHBIN
napajiesienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBI; PABUIIbHAS U
yCceu€HHasg nupaMuaa. OJEMEHTbl TMpuU3Mbl U nupamMujbl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUJIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
terpadp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHUKAX: OKTAadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl U TUPAMHU/IBI.

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



Bbruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AMAaroHaau, YTJbL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU TNPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPAMU/JIbI, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEll.

11 KVIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUmuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MoBepXHOCTU. KOoHyC: 0OCHOBaHuME U BeplirHa, 00pa3yromas
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrolye U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IAUAMETp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
JI011a/1b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IJIOCKOCTH. Pa3BépTka LMIIMHIpa U KOHYCA.

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

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPsIMOYTOJIBHOTO TMapajuienenunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mmapa u mIomass chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapauiebHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECYCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM IIpaBWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopnunatel BekTopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YToi Mexay BekTopaMu. CKaJasipHOE NPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KOoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS TMPOTPaMMbl y4eOHOTO TIpeIMeTa
«MareMaTuka» XapaKTepU3YyIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUUCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHHM,
IpoLeIyp TpaXIAaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTHU, YBAXKCHUS K
IIPOLJIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTUKHU, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOCHHUE YCTOMUMBOrO OyayLIETro.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOUYAsl ICTETUKY MAaTEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIeHUM;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKUE 3HAHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ TMHUTAHHE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3HYecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CHOPTUBHO-03J0POBUTEIBHOM
NEATEIbHOCTBIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYZIY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >KWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMAaTUICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPBI, TMOHUMAHUEM BIUSHUS
COIMATBHO-IKOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJO00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTaIMEl Ha MPUMCHEHHE MaTEeMaTHUECKUX 3HAHWMA IS PEIIeHUS 33734 B
o0NacTh OKpYyXKawIleld cpeapl, IUIAHUPOBAHHWS IMOCTYNKOB H OIIGHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM W  OOIIECTBEHHOM MPAKTUKH, [MOHUMaHHUEM
MaTEeMaTUYeCKOM HayKh Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, HTaroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs [MBWIN3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOHW KYJIbTYypOd KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO AEATEIHbHOCTD
WHUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIle Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTEUIMU.

1)  Vwuueepcanvuvlie  nosnasamenvuwvle  Oeticmeus, — obecneuusaom
Gopmuposarue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWUXcs (0ceoeHue
Memo008  NO3HAHUA  OKPYICAUie2o0  Mupa;,  NpUMeHeHue  J02UYECKUX,
UCcne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAeicTBU:

e BBIABIISTh U XapaKTEPU30BaATh CYIIECCTBEHHBIE MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpEeICHUS  TOHATHN; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
Kiaccu(ukany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPIUTEIbHbIE W OTpPULIATENbHBIE, €AMHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHHH 110 aHAJIOTUH;

e IPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT TMPOTUBHOTO), BHICTPAUBATh apTyYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemnieHus ydeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIEHUs, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUre, MpodieMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATh  THUIIOTE3Y,
apryMEHTHUPOBATH CBOO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBIN OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
o0BbeKTa, SBJICHHS, TPOIECCa, BBISIBICHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHHUSIMH, ITPOIIECCaMHU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE pPAa3BUTHE IPOIlECCa, a TAKXKE BBIIBUTATh
MIPEATOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAINH, NAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHWUKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaA&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAmMUGHble  Oelicmeus, 0becneuusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh H  (OPMYIHUPOBATh CYXJICHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
XOJy pellieHus 3a7jaui, KOMMEHTHUPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHaiiora, oOHapyXUBaTh pa3IU4Me€ U CXOJCTBO IMO3ULUH; B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IPEACTABIATh  pPE3yJbTaThl  PEIICHHWS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1ay IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCIHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; TPUHUMATH I1ETh
COBMECTHOW JEATEIHHOCTH, TUIAHUPOBATH OPTAHU3AIUI0 COBMECTHOM
paboThI, pactipeieNIATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yabTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYMIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJHATH CBOIO YacTh pPabOTHI H
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH diI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenwle  Oelicmeus, obecneuusaiom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a4H, BEIOUPATh CIIOCO0 perieHUs
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uHdOopMaIuu.

CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPUIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJIeTh CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yJibTara peleHnss MaTEMaTUIECKOM 3a1auu;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTb IIPH PEIICHHUU
3a/layd, BHOCHUTb KOPPEKTMBBI B JIE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa MW U YCIOBUAM, OOBICHATH
IIPUYUHBl JTOCTHKECHHSI WIM HENOCTHKEHUS PE3yJIbTaTOB ACATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmnepupoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpruMeHSTh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHIMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yToJl, TPaHU JABYI'PAaHHOTO YTIIa,
peOpo IBYTrpaHHOTO yIJa; JUHEWHBIN Yrojl JABYTPAHHOTO YTJja; rpaaycHas mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh TOHSTHSAMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKIIBIHI
MHOT'OTPaHHHK, SJIEeMEHTHl MHOTOTPaHHHKA, TIPABUIIBHBIN MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJABI MHOTOTPAaHHUKOB (MMpamuaa; TMpU3Ma,
NPSIMOYTOJIbHBIN TapaJljIesienumne, Kyo).

KnaccudumnmpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKIbIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC IBI).

OmneprpoBaTh MOHITHSIMH: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH TPHUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJIEOB, BBIMIOJIHSATh
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permarp 3a1aun Ha HaXOXKJICHUE TEOMETPUICCKUX BEIIMUUH MO 00pas3am Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMAaTUYECCKHUX 3a7a4 Ha BBHIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3a7aun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 10 00pas3iaM Uiu
aNropuTMaM, TMPHUMEHSS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCICHHUE YIJIOB  MEXIy
CKPCUIMBAIOIIUMUCS TMPSIMBIMH, MEXKIy TMPSIMOH H IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMyja) C© TMpuMEHEeHueM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HaKTbl Ui PEUIEHHUS] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOIUTHE INpUMEPHl MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC WU
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIMPOBAaHHONW TMPOOJEMbI, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KUIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OO0pa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIaPOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
Tr€OMETPUUECKUX TeJl C MPUMEHEHHEM (pOopMyI.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

Bb4ucnsTe COOTHOLICHHUS] MEXIY IUIOMIAISIMU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath um3ydaemple (UTYpHl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUJI cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOXKEHHSI BEKTOPA Ha YUCII0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIaIOT.

[IpuMeHSTh MpaBUiIO Napasuieienueaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BENCHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CUCTEME KOOpPAMHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpUYeCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3iiaM WJIu ajifOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TIOHITHI M TEOpEM, anmapara aareOpsl; permarth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUYECKUX BEJTUUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
No 1/ HaumeHoBaHue pa3ieioB U TeM KoanvecTso yacos JyekTpoHHbIE (IU(PPOBBIE)
°n/m
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
1 BBenenue B crepeomMeTpurio 10 http://school-collection.edu.ru
[IpsiMbI€ ¥ TUIOCKOCTH B POCTPAHCTBE.
2 p poctp . 12 http://school-collection.edu.ru
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN
[lepneHAUKyASIPHOCTD MPSAMBIX U
3 p “y p p 12 http://school-collection.edu.ru
IJIOCKOCTEMN
4 Vil MeXAy NPSIMBIMU U TIOCKOCTSIMU 10 http://school-collection.edu.ru
5 MHororpaHHuKH 11 http://school-collection.edu.ru
6 O0BbEMBI MHOTOTPaHHUKOB 9 http://school-collection.edu.ru
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YIJIbI 4 http://school-collection.edu.ru
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11 KJIACC

HaumeHoBaHue pa3ae/ioB U TeM
NPOrpaMmblI

Ne i/

KoauuecTBO 4acoB

Bcero

JyiekTpoHHbIE (IU(PPOBBIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Tena BpameHus 12 http://school-collection.edu.ru
OO0BEMEBI TET 5 http://school-collection.edu.ru
Bextopsi 1 koopmHaTs! B 10 http://school-collection.edu.ru
MIPOCTPAHCTBE
II

OBTOPEHHE, 0606meHIfe’ 7 http://school-collection.edu.ru
cucTeMaTu3anus 3HaHUI
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoimuectBo DJIEeKTPOHHbBIE
4acoB ara nudgposbie
Ne i/m Tema ypoka A bp
H3Y4YeHH s o0pa3oBaTe/bHbIE
Bcero
pecypchl
OcHOBHbIE IOHATHUS CTEPEOMETPUU: TOUKA, IPAMAas,
1 IUIOCKOCTB, MPOCTPaHCTBO. [IpaBmiia n3o0pakeHus Ha 1 http://school-
pHUCYHKaX: H300paskeHHsI IIIOCKOCTEH, MapauieIbHbIX collection.edu.ru
IPSIMBIX (OTPE3KOB), CEPEUHBI OTpe3Ka
) [ToHsTHA: Mepecekaromuecs MIOCKOCTH, 1 http://school-
IepeceKaroluecs npsaMas 1 ImIoCKoCTh collection.edu.ru
3 IlonsTHs: nepecekaronuecs MIOCKOCTH, 1 http://school-
IepeceKaroIuecs psaMas U INIOCKOCTh collection.edu.ru
3HAaKOMCTBO C MHOTOTPaHHUKaMH, H300pakeHe hit hool
://school-
4 MHOTOI'PaHHUKOB Ha PUCYHKAaX, Ha MPOEKIMOHHBIX 1 _
collection.edu.ru
yepTexax
5 HauaneHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU | http://school-
u MoJzienu. CeueHnss MHOTOTPaHHUKOB collection.edu.ru
6 HavanpHble cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU | http://school-
n Mozenn. CedeHns MHOTOTPaHHUKOB collection.edu.ru
[TonaTne 06 aKCHOMAaTHYECKOM MTOCTPOSCHUH hit hool
://school-
7 CTEPEOMETPUN: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 1 ,
collection.edu.ru
HHUX
[TonaTne 06 akCHOMAaTHYECKOM MTOCTPOSCHUH hit hool
://school-
8 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHUHU U CIIEICTBUS U3 1

HHUX

collection.edu.ru




ITonsatue 06 akCHOMAaTUYECKOM IIOCTPOCHHUU

http://school-
9 CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPUM U CIIEICTBUSA U3 ,
collection.edu.ru
HHUX
[TonsiTre 06 akCMOMaTUYECKOM TOCTPOECHUU hit hool
://school-
10 CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 _
collection.edu.ru
HUX
B3anmHoe pacnonoxeHue npsMbIX B IPOCTPAHCTBE: hit hool
://school-
11 IIEPECEKAOIINECS, NTAPAIIIIEIBbHBIC U CKPEILMBAIOIIUECS _
collection.edu.ru
MpsIMbIE
[TapamienpbHOCTh IPSAMBIX U IJIOCKOCTEW B IPOCTPAHCTBE: hit hool
://school-
12 MapajuiebHbIE TPSMbIEC B IPOCTPAHCTBE; _
.. collection.edu.ru
MApAIJIENBbHOCTD TPEX MPSAMBIX
13 [TapamienpsHOCTh IPAMBIX U IJIOCKOCTEW B IIPOCTPAHCTBE:! http://school-
[TapannenbHOCTh NPSIMOM U TIJIOCKOCTH collection.edu.ru
http://school-
14 VYTIibl ¢ COHaNPaBIEHHBIMUA CTOPOHAMHU _
collection.edu.ru
http://school-
15 Yros Mexay NpsIMBIMU B ITPOCTPAHCTBE _
collection.edu.ru
http://school-
16 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE _
collection.edu.ru
. http://school-
17 [TapannenbHOCTh MIOCKOCTEN: MapaiebHbIE IIOCKOCTH _
collection.edu.ru
. o http://school-
18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH _
collection.edu.ru
19 [Ipocreiimume mpocTpaHCTBEHHbIE (PUTYpPhI HA MIIOCKOCTH: http://school-
TeTpa’ap, KyO, mapajienenumnesa collection.edu.ru
. http://school-
20 [TocTpoenue ceuennii

collection.edu.ru




http://school-

21 ITocTpoenue ceuennii .
collection.edu.ru
” Konrponsnas padora no reme "[IpsiMble 1 TIIOCKOCTH B http://school-
npocrpanctse. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEN" collection.edu.ru
23 [leprieHAMKYIAPHOCTD MPSIMOU U TIJIOCKOCTH: http://school-
MEPIIEHANKYJISIPHBIE TIPSIMBIE B IPOCTPAHCTBE collection.edu.ru
24 [IpsiMble mapauiesbHbIC U NEPIEHANKYIISIPHBIE K http://school-
IUIOCKOCTHU collection.edu.ru
75 [Ipsimble napajuienbHbIe U NEPIEHIUKYIISIPHBIE K http://school-
IUIOCKOCTH collection.edu.ru
. http://school-
26 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMOM U INIOCKOCTH _
collection.edu.ru
. http://school-
27 [Ipu3Hak nepneHANKYISIPHOCTH IPSIMOM U INIOCKOCTH _
collection.edu.ru
. . http://school-
28 Teopema o npsAMoil epreHANKYISIPHON TNIOCKOCTH _
collection.edu.ru
. . http://school-
29 Teopema o npsAMoil neprneHANKYIIIPHON TNIOCKOCTH _
collection.edu.ru
. . http://school-
30 Teopema o npsAMoil neprneHANKYIIIPHON TNIOCKOCTH _
collection.edu.ru
31 [lepneHuKysp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH J10 http://school-
IIJIOCKOCTH, PACCTOSTHUE OT MPSAMOM J10 MIIOCKOCTH collection.edu.ru
3 IlepnieHqUKyIsp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH J10 http://school-
ILJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH collection.edu.ru
33 [TeprieHAMKYJIAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 http://school-
IJIOCKOCTH, PACCTOSIHUE OT MPSAMOM 10 TUIOCKOCTH collection.edu.ru
34 [lepneHuKyIsp U HAKIOHHBIE: PACCTOSHUE OT TOYKH J10 http://school-

IIIOCKOCTH, paCCTOAHUE OT prIMOﬁ J0 IINTOCKOCTH

collection.edu.ru




VYTIIbl B IPOCTPAHCTBE: YIOJd MEXKAY MPSIMON U

http://school-

35
IUIOCKOCTBIO collection.edu.ru
36 i . .. http://school-
BYI'PaHHBIN yIOJI, TUHEWHBIM YIOJI IBYTPAHHOIO yIja _
yIp yrox, Y yrp Y collection.edu.ru
37 i . .. http://school-
BYI'PaHHBIN yIOJI, TUHEWHBIW YIoJI IBYTPAHHOIO yIJja ,
yIp yrox, Y TP Y collection.edu.ru
33 [TeprieHAMKYIAPHOCTD IOCKOCTEM: MIPU3HAK http://school-
NEePHIEHIUKYISIPHOCTU JBYX IJIOCKOCTEMN collection.edu.ru
39 [lepneHMKyIApHOCTD INIOCKOCTEN: IPU3HAK http://school-
MEePIEHIUKYISIPHOCTU JBYX ILNIOCKOCTEN collection.edu.ru
40 [lepneHMKyIAPHOCTD INIOCKOCTEMN: IPU3HAK http://school-
MEPIEHIUKYIISIPHOCTH JBYX INIOCKOCTEN collection.edu.ru
A1 T . http://school-
eopeMa 0 TPEX NePHEHANKYIISIPAX _
p P P yIp collection.edu.ru
. http://school-
42 Teopema o TpEX neprneHAnKyJIsapax _
collection.edu.ru
. http://school-
43 TeopeMa o Tpéx mepHeHANKYISIPAxX _
collection.edu.ru
KonTponbhas padora no temam "lleprieH UKy IIpHOCTD hit hool
. ://school-
44 MPSMBIX U M10ckocTel" n "Y bl MEXy NPAMBIMU U _
" collection.edu.ru
IIJIOCKOCTSIMU
[ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE 3JIEMEHTBI hit hool
://school-
45 MHOT'OI'PAHHUKA, BBIYKJIBIE U HEBBIITYKJIbIE _
. collection.edu.ru
MHOTOTPAHHUKH; Pa3BEPTKA MHOTOIPaHHUKA
[Ipu3ma: n-yrospHas mpusma; rpaHd U OCHOBAHUS hit hool
://school-
46 MIPU3MBI; TIpsiMasi M HAKJIIOHHAs IPU3MBI; OOKOBast U _
collection.edu.ru
I10JIHAs [IOBEPXHOCTH IPU3MBI
47 [Tapannenenunen, NpsAMOyTOJIbHBIN NapajuIeNICNAINET 1 http://school-




€ro CBOICTBA

[Inpamua: n-yrojgpHas MMpaMuIa, TPaHA U OCHOBaHUE

collection.edu.ru

http://school-
48 UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTb MUPAMUBI; _
. collection.edu.ru
IpaBUIIbHASA U YCEUEHHAs TUpaMHIa
IIpaBubHBIE MHOTOT'PAaHHUKU: IIOHATHE IIPABUIIBHOTO
49 MHOI'OrpaHHHMKA; IpaBUIbHAs IIpU3Ma U IIpaBUJIbHAS http://school-
mupamMuaa; npaBuiabHasg TPEyrojabHas IUpaMuaa U collection.edu.ru
IIPaBUIIBHBIN TEeTpasap; KyO
50 [IpencraBnenue o MpaBUIbHBIX MHOTOTPAHHUKAX: http://school-
OKTasAp, JOAEKAdIP U UKOCAdIP. collection.edu.ru
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO
51 TOYKH, IPSAMOM, IITIOCKOCTH. DJIEMEHThl CHMMETPUH B http://school-
nupaMuaax, napauleilenuienax, IpaBuIbHBIX collection.edu.ru
MHOT'OI'paHHUKaX
57 Brruncnenue 31eMeHTOB MHOTOI'PaHHHUKOB: pEOpa, http://school-
JHaroHaJu, YIibl collection.edu.ru
[Tnomjanp 60KOBOM MOBEPXHOCTH U MOJIHOM MOBEPXHOCTH hit hool
. . ://school-
53 MIPSIMOM IIPU3MBI, IUIOIA/Ib OCHOBAaHUM, TEOpEMA O .
. . collection.edu.ru
OOKOBOI TOBEPXHOCTHU MPSMON TPU3MBI
[Tnouranp 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH hit hool
. . ://school-
54 MPaBUIILHON MTUPAMHUJIBI, TEOPEMA O TUIONIA iU OOKOBOM _
.. . collection.edu.ru
IIOBEPXHOCTH YCEUYEHHOU IMUPAMUIbI
http://school-
55 Kontponbras padota mo teme "MHOrorpaHHUKH" _
collection.edu.ru
. http://school-
56 [TonsiTre 06 06bEMeE .
collection.edu.ru
.. http://school-
57 O6bEM upaMuIbl

collection.edu.ru




http://school-

58 OO0BEM TUPaMHUTBI 1 ,
collection.edu.ru
. http://school-
59 OO0BEM TUPaMUTBI 1 ,
collection.edu.ru
. http://school-
60 OO0BEM TUPaMHUTBI 1 ,
collection.edu.ru
. http://school-
61 OO0BEM TTPU3MBI 1 _
collection.edu.ru
.. http://school-
62 O06BEM TPU3MBI 1 _
collection.edu.ru
.. http://school-

63 O06BEM TPU3MBI 1 _

collection.edu.ru

64 KonTponbnas pabota no teme "OObEMBI | http://school-
MHOTOI'PaHHUKOB" collection.edu.ru

65 [ToBTOpEeHME, 00001IEHNE cUcTeMaTH3allls 3HAHUH. | http://school-
[TocTpoeHue ceueHnii B MHOTOTpaHHUKE collection.edu.ru
[ToBTOpeHme, 06001IeHNE cCTeMaTH3allks 3HAHUH.

66 Brrunciienue pacCTosHUN: MEXIy AByMs TOYKaMU, OT | http://school-
TOYKH JI0 MPSIMOM, OT TOYKH JI0 TIIIOCKOCTH, MEXKTY collection.edu.ru
CKPEIIMBAIOIIUMUCS MPSIMbIMU

http://school-
67 Hrorosas koHTpOIbHAs paboTa 1 _
collection.edu.ru
[ToBTOpeHme, 06001IeHNE cCCTeMaTH3allMs 3HAHUH.

63 Brrunciienue yrioB: MEXAy CKPENIMBAOLIUMHUCS 1 http://school-
NPAMBIMH, MEXY MPSIMOM U MJIOCKOCTHIO, IBYTPAHHBIX collection.edu.ru
YIJIOB, YTJI0B MEXKY TIIOCKOCTAMH
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11 KJIACC

KoimuectBo DJIEeKTPOHHbIE
4acoB uudposbie
Ne i/ Tema ypoka JaTa uzyyenus bp
o0pa3oBaTe/ibHbIE
Bcero
pecypchl
1 Cdepa u map: nueHTp, paanyc, IuameTp; IIoaIb | http://school-
MOBEPXHOCTHU Cepsl collection.edu.ru
) B3anmuoe pacnionioskenue cepbl U IIOCKOCTH; | http://school-
KacaTelbHasl IJI0CKOCTh K cdepe; miomanb chepsl collection.edu.ru
3 N3o6paxenue chepsl, mapa Ha miaockoctu. CedeHust | http://school-
mapa collection.edu.ru
[unmmaapudeckast TOBEPXHOCTh, 00pa3yomye hit hool
. . ://school-
4 LMAJIMHIPUYECKON IIOBEPXHOCTH, OCh HUIMHAPUYECKON 1 )
collection.edu.ru
IIOBEPXHOCTHU
Hunuuap: ocHOBaHMs 1 OOKOBast MIOBEPXHOCTb, hit hool
. . ://school-
5 oOpa3yromas 1 OCh; TJI0MIAhs OOKOBOM U MOTHON 1 ]
collection.edu.ru
ITOBEPXHOCTHU
N300parkenne HuInMHApa Ha TI0OCKocTH. Pa3BépTka hit hool
://school-
6 miHApa. CeyeHus MHApa (II0CKOCTHIO, 1 )
g . collection.edu.ru
napajuieIbHON UM NEepIEeHANKYIISPHON OCH LIMIIMHPA)
Konnueckas moBepxHOCTh, 00pa3yrole KOHNUYECKOH hit hool
. ://school-
7 IIOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOU 1 )
collection.edu.ru
IIOBEPXHOCTHU
3 Konyc: ocHoBaHue 1 BepinHa, 00pa3yroiasi ¥ OCh; 1 http://school-
TIJI0TaTh OOKOBOM ¥ MOJTHOM MOBEPXHOCTH collection.edu.ru
9 VYceu€HHbIN KOHYC: 00pa3yrolue U BHICOTA; OCHOBAHUS 1 http://school-

1 O0KOBask MOBEPXHOCTh

collection.edu.ru




N300pakeHne KoHyca Ha TIOCKocTH. Pa3BEépTka
konyca. CeueHust KoHyca (IIOCKOCThIO, MapauieIbHON

http://school-

10
OCHOBAHUIO, U IIJIOCKOCTBIO, IPOXOAAIIEH YEPE3 collection.edu.ru
BEPILHHY)
http://school-
11 KomOuHnanwms ten BpameHuss 1 MHOTOTPAaHHUKOB :
collection.edu.ru
12 MHororpaHHuK, OMCaHHBIN 0KOJI0 ceprl; chepa, http://school-
BIMCAaHHAs B MHOTOI'PAHHUK WJIM B TEJIO BPALLICHUS collection.edu.ru
.. . .. http://school-
13 [Tonstre 06 06bEMe. OCHOBHBIE CBOMCTBA O0BEMOB TEI )
collection.edu.ru
. http://school-
14 O0BEM LMIMHIpPA, KOHYCA )
collection.edu.ru
. http://school-
15 O0BéM rapa u miomaab cepsl )
collection.edu.ru
16 [Tono6uble Tena B mpocTpaHcTBe. COOTHOLIECHUS MEKIY http://school-
TUIOUIAISIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIN collection.edu.ru
17 KontponbHas pabota no remam "Tena Bpamenus" u http://school-
"O6bems! Ten" collection.edu.ru
http://school-
18 BekTop Ha MII0CKOCTH U B IPOCTPAHCTBE )
collection.edu.ru
http://school-
19 CnoxeHue ¥ BbIYMTaHUE BEKTOPOB ]
collection.edu.ru
http://school-
20 YMHOXEHUE BEKTOpa Ha YHUCIIO ]
collection.edu.ru
71 Paznoxxenue BekTopa 1mo TpémM HEKOMIUIaHAPHBIM http://school-
BekTopaM. IIpaBuio nmapasuienenumnena collection.edu.ru
2 Pemrenne 3amay, CBA3aHHBIX ¢ IPUMEHEHUEM ITPaBUIT http://school-

NENUCTBUN C BEKTOPAMH

collection.edu.ru




HpﬂMOYTOJ’IBHaﬂ CHUCTEMA KOOpAWHAT B IIPOCTPAHCTBE.

g http://school-
23 Koopnunars! BekTopa. IIpocreiimmue 3anauu B )
collection.edu.ru
KOOpJAMHATAX
24 VYron mexay Bekropamu. CKaasipHOE TPOU3BEACHUE http://school-
BEKTOPOB collection.edu.ru
http://school-
25 Brrunciienue yrioB Mexay NpSMbIMHU U TJIOCKOCTSIMU i
collection.edu.ru
2% KoopanHaTHO-BEKTOPHBIM METOJ IIPU PEILIEHUN http://school-
reOMETPUYECKUX 3a1a4 collection.edu.ru
7 KonTponbhas padora no teme "BekTopsl u http://school-
KOOpJIUHATHI B IPOCTpaHCcTBE" collection.edu.ru
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alUs 3HAHUH.
73 0 b b http://school-
CHOBHBbIE (PUTYpBI, (DAKTHI, TEOPEMBI Kypca )
PR, » TOOP P collection.edu.ru
MJIAHUMETPUHU
[ToBTOpeHue, 06001IeHNE U cUCTeMaTH3alus 3HAHUH. hit hool
://school-
29 OcHoBHBbIE QUTYpHI, PaKThl, TEOPEMBI Kypca
urypeL, ¢ » TEOP P collection.edu.ru
MJITAaHUMETPUU
30 [ToBTOpenue, 0600IIEHNE U CUCTEMATHU3AITUS 3HAHH. http://school-
3ajauu MIaHUMETPUU U METOJIbI UX PEIICHUS collection.edu.ru
31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTH3aIUs 3HAHUH. http://school-
3ajauun MIaHUMETPUU U METOJIbI UX PEIICHUS collection.edu.ru
[ToBTOpeHue, 06001IeHNE U CUCTEMATH3AIUs 3HAHUH. hit hool
://school-
32 OcHoBHbIE QUTYpHI, PaKThl, TEOPEMBI Kypca
urypeL, ¢ » TEOP yp collection.edu.ru
CTEpPEOMETPUU
http://school-
33 HToroBasi KOHTpOJIbHASA paboTa ]
collection.edu.ru
. http://school-
34 [ToBTOpEeHME, 06001IEHNE U cUCTeMaTH3allusl 3HAHUN

collection.edu.ru
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YYEBHO-METO/JUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

«I"'eomerpus: 10-11 k. / JI. C. AranacsH, B. @. byrysos, C. b.

Kanomues u np. — M.: IIpoceenienune, 2018.

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJA

Metonnueckue pekomenanuu. 10-11 kiacco! (k yueonuky Atanacsia JI. C. u ap.)
AO «M3natennsctBO «IIpocBemenuey, 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru
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