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HOACHUTEJBHASA 3AIINCKA

Pabouas mporpamma no kypcy «l'eomerpusi» 6a30BOro ypoBHs paszpaboTaHa
Ha OCHOBE TpeOOBaHUI K pe3yJIbTaTaM OCBOEHHUS IMPOTPaMMBbI CPEAHEr0 OOIIEro
oOpazoBanus, mnpeactaBieHHbix B @PI'OC COO, a Tak xe Ha OCHOBE
XapaKTEPUCTUKH TUIAHUPYEMBIX PE3YJIbTaTOB JTyXOBHO-HPABCTBEHHOI'O PAa3BUTHA,
BOCITUTAHUS W COIMAIHM3AIMU OOYYarOIIMXCs, MPEACTaBICHHOW B pabouei
nporpamme  Bocrutanuds  MBOY  «JIumeir  Nel» w  mpemycmarpuBaer
HernocpeAcTBeHHoe npuMeHeHue npu peanuzauuu OOII COO MBOY «Jluuei
Neoly.
HEJU U3YUYEHUS YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA MPAKTUUYECKOM 3HAYMMOCTBIO METAIlPEIMETHBIX U
IPEIMETHBIX PE3yabTAaTOB OOY4YEHHUS T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHATIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yUEOHBIX AUCUUILINH. PazButre y o0yJarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M TNPOUCXOKICHUM T€OMETPHUUYECKHUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO0 M HJI€ATBHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJCTUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak OOECIEYMBAET BO3MOXHOCTb H3YyYEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJI€ pCIIECHUS TeOMETPUYECKHX 3aJad, YMEHHE BBIIBUTATh U OMPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAy4YHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX ACSITeNbHOCTH 4YenoBeka. OpueHTalMs YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXKAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JAEUCTBUTEIBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHUIbl y4eOHOW M TPYJOBOW JEATEIHHOCTH,
SBIISIETCS. OAHMM M3 MPO(PECCHOHATHHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3a7aya (GOpPMUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJIEHUS KaK



Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIESITEIIbHOCTH IO MHOTUM HapPaBICHUSM.

[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O01IeoOpa3oBaTelibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TE€OMETPUYECKMX 3HAHWUM W JCUCTBHUI,
crenuUIHBIX TEOMETPUH, BO3MOKHOCTH YCTIEIITHOTO TMPOI0JDKEHUS 00pa30BaHUS
M0 CMEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE TNIpeJHAa3HA4YeHa JIsl
OOy4JaronmMxcs CpeHEN MIKOJIbI, HE UCHBITHIBABIINX 3HAUUTEIBHBIX 3aTPyAHEHUM
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazoM, oOydarommuecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crnenu@uKoid TEOMETPUHM U HEOOXOAWUMBIE [JIsi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHu MMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
r1y0OKO, €ciM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON €SI TETLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHbIMM 3aJayaMyd  OCBOCHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmupoBaHue mpeACTaBICHUS O MHOTOTPAHHUKAX W TejaxX BpalleHUs
KaK O BOXHEHIIMX MAaTEMATUYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBATH
Y U3y4aTh Pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEXKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHUS 3aJlady Ha TOCTPOCHUS HAa M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (QopMHUpOBaHHME YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOTOTPAHHHUKAX U TeJaX BPAllleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHUE  QJIFOPUTMAaMU  PEIICHUST  OCHOBHBIX  THUIIOB  3ajad;
dbopMHupoBaHUEe yMEHUS TPOBOJUTH  HECIOXKHBIC  JOKA3aTElbHbIE
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbBIX u TBOPYECKHUX CIocoOHOCTEM
OoOy4JarommMxcs, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBAHTHOM
r€OMETPUU: YMEHHME Ppaclo3HaBaTh TMPOSBICHHUS T'€OMETPUYECKUX



MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallHsIX M MPU WU3YYEHUHU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEMl M 3aKOHOMEpPHOCTEH, (HOpMyIMpoBaTh HX Ha A3BIKE
IrE€OMETPUU U CO3/1aBaTh F€OMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar Juisl PelIeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATD ITOJTYyYECHHBIE PE3YJIbTATHI.

OTIUYUTENFHOM OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCS BKIIOYCHHE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a4ad, peIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMsI, U ONPENEIEHHBIM 00pa30M OpraHM30BaHHAas padoTa Haj
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAHUE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUMN Y
y4aluxcsi B KypCc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHbIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a HPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, @ ONEpUpOBaHME OOpa3oM — B YCIOBUSAX OTBJICYEHHS OT
HAarJIsAHOCTH, MBICJIEHHOTO U3MEHEHHUSI €T0 UCXOTHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 xiaccax:
«MHororpanHukn», «IIpsMble U TUIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUYECKUX YMEHUM
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3zoBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPeE3yJibTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpefeN€HHbBIM 10 TrojaM O0y4eHwus,
CTPYKTYpUPOBAHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TIE€OMETPUUYECKHUMHU
MOHATHUSIMU Y HABBIKAMM OCYILIECTBIBUIOCH MOCIEIOBATEIBHO U MOCTYIATENIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEICTABICHUN OOyYaroUIuXcs, pacliupss U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOTI O KYPCA
10 KITACC

IIpsimMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OPSIMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINpPABJIEHHBIMU CTOPOHAMH; VYIOJd MEXAy NpsSIMbIMH B IPOCTPAHCTBE.
[TapaienbHOCTH TJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenunea; NoCTPOCHUE CEUEHUH.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: MEPIEHIUKYJIPHBIC MPSMbIC B
IPOCTPAHCTBE, MpSMBIE MApPAJUICIbHbIE W TNEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroJl, JIMHEHHBIA Yroa JIBYTPaHHOTO  yrJa.
[lepneHAMKyIISp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUrypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  IUIOCKOCTEW: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKocTer. TeopeMa o TpEX NMepHEeHINKYJIIsIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh PU3MBL. [Tapannenenurnen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAaHME MUPAMHUJIbI; OOKOBAs M TOJIHAS TOBEPXHOCTh MUPAMUbL; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHUKU: MOHSITHE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NpaBWIbHAS THpPaMUJIa; NpaBUJIbHAs TPEYroJibHasi MUpaMHUAa W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOM
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unmuHap: OCHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3zywolias M OCh; IUIONIaJAb OOKOBOM M IOJIHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paauyc, ITUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanun Tenm BpamieHUss ¢ MHOTOTPAaHHMKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 00 00bEME
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY ILUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX C
IIPUMEHCHUEM TMpPaBUJI JEUCTBUKM C BekTopamu. [IpsmoyrosbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropamMu. CKalasipHOE MPOU3BEIECHHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUAIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxJaHCKOoro oOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COLMAJIbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UIEHTUYHOCTH, YBAXKECHUS K
IIPOLUJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JYXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTH4YECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peleHnH, paccy X IEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

PDu3nyecKoe BOCIIUTAHKE:

cOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); bu3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IICHHOCTH TPYAOJIOOHS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPbI, MOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpembl, OCO3HaHHWEM TJOOAIBHOTO  XapakTepa 9SKOJOTHYECKUX IMpoOIIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpYI)KAaIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

Cc(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKH Kak c(epbl UYeTOBEUECKOW MeATEIBbHOCTH, JTaloB e&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CpEICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHBIMU OeUCTNEUAMU.

1)  VYuueepcanrvnvie — nozmasamenvhwvie  Oeticmeus, — 0Oecneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 0OYUArOWUXCS (0CBOeHUe
Memo008  NO3HAHUA — OKpYHCawe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPU30BaTh CYIICCTBEHHBIC MTPU3HAKA MATEMaTHICCKUX
OOBEKTOB, TOHATHN, OTHONICHUN MEXAY MOHATHUAMH, (OPMYIUPOBATH
OTpeeCHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTpHUIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIC;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYHsS B (akTaxX, NaHHBIX, HAOJIOJNCHUSX W YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHUEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX W
WHIYKTUBHBIX YMO3AKIIOUCHHUH, YMO3AKIIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHYeCKHUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXJICHHS U BBIBOJIBI,

e BBIOMpaTh croco0® pemieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpaTh HauboNee MOAXOAAIMUNA ¢ Y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIONIUME MPOTHBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHHIA,

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

Pabora ¢ undpopmaumeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OPMAITHIO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IM4HbIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITCIIBHO
c(hOpPMYTUPOBAHHBIM KPUTCPHSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00eCneuusaom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAOUWUXCHL.

OO0menne:



BOCIIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIETSIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX M NMHUCHMEHHBIX TEKCTaX, /JaBaTh MOSICHEHUS IO
XO/y pelIeHus 331a4l, KOMMEHTHPOBATH MOJyYEeHHBIN pe3yJbTaT;

B X0/ie 00CYKJIeHHS 3a1aBaTh BOIIPOCHI IO CYIIECTBY OOCYX/IaeMOii TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIICJICHHBIE HA TIOUCK
peIlIeHUs; COIMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUSMH JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyKWBaTh pa3iNuue M CXOJCTBO MO3HIIHUN; B
KOPPEKTHOH Gopme HopMyTupoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yibTaThl  pEUIeHHs  3a7add,  OKCIEPUMEHTa,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHS C y4ETOM 3a/1a4 MPE3CHTAIlMN 1 OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJIbHOU pabOThI MPU PELICHUH YUYE€OHBIX 3a/1a4; MPUHUMATh 1EIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacnpeaensaTh BUAbl padoT, JOrOBapUBaTHCA, 00CY X AaTh MPOLECC
U pe3yJbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE€ IITYPMb» U WHBIC); BBINOJHATH CBOIO YacTh pPabOTHl U
KOOPAUHUPOBATh CBOM JIEUCTBUA C JPYTUMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMHU B3aUMOICUCTBHSI.

Yuusepcanvnvie  pecynamuenvie oeticmasusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCOO pelIeHuUsI
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATHh BAPUAHTHI PEIIECHUM C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN W MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa pelICHUsI MaTEMATHYECKOMN 3a/1a4H;

MPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTHh IPU PEUICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IE€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3YJIbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLICHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHITUSIMU: TOUKA, MIPsIMAasi, MIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSIMU: MAPAIIICIIBHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYI'PAaHHBIM yroyl, TpaHU JABYIPAHHOTO YIJIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHMK, BBIMYKIBIA ¥ HEBBITYKJIBIH
MHOTOTPaHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPABUJIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN HapaJijiesIeuIe]l, Kyo0).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPAaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbBIE TPU3MBbI, TApaJIEIICTIUIIC IbI).

OmnepupoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYpP: BUI
CBEpXy, COOKY, CHU3Y.

Perats 3aaun Ha HaxXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a/1a4 Ha BBIYMCIICHUE PACCTOSIHUM MEXIY IBYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3am Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHMCICHUE YIJIOB  MEXIY
CKPEILMBAIOIIMMUCSA TPSIMBIMU, MEXIy TMPSAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3MA,
nUpaMua) ¢ TNpUMEHEHHeM (OpMysd; BBIYUCIATH COOTHOLICHHS  MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mMpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTEKax U
PUCYHKaX.

[TpumensaTh TeomeTpuueckue (HaKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIararoiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE NpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallMd W NPUMEHATh HW3YYEHHBIE IIOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYJIUPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCTb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3yromire KOHNYeCKOH TOBEPXHOCTH, KOHYC; ceprudecKasi TOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME ILIAPOBOTO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIMCAHHBIK B chepy #
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIM TEJO
BpAIllCHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (PUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJIOKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeEHTH NPaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIBKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpu4eCcKue 3aJayd HAa NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI ITPU PELICHUHU CTAHAAPTHBIX MaTEMAaTUYECKUX 3aa4.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7aY.

[IpuBOAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KW3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyallul W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOPEM, armnapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (umdposbie)
Konrpoubnbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl
bubmuoreka [{OK
1 B 1
BEAICITHE B CTEPCOMCTIPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
4 10 1
VYTribl MeXAY NPSAMBIMU U TUIOCKOCTSIMH https://m.edso0.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPaHHiKH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OObEMBI MHOTOrpaHHIKOB https://m.edsoo.ru/1c209e37
7 IloBTOpEHME: cedueHusl, paCCTOSHUS U yIJIIbI 4 1 bubmorexa HOK
P ' P E https://m.edso0.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 5 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
bubmuoreka [JOK
1 Tena ppaters 12 https://m.edso0.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJAUHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/Lc209e37
4 [ToBTOpeHue, 06001EeHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabubie IIpakTuyeckue
n/n Bceero u3ydeHust oOpa3oBaTesbHbIE
padoThI padoThI
pecypcbl
1 nonyrogne
OCHOBHBIE TIOHSTHS CTEPEOMETPHH:
TOYKa, IpsiMasi, TIOCKOCTb,
npoctpancTBo. [IpaBuna
bu6mmoreka IIOK
1300pakeHNs Ha PUCYHKAX: 1 04.09
. https://m.edsoo.ru/aecc77cd
M300paKeHM IIOCKOCTEH,
napauieNbHBIX IPSIMBIX (OTPE3KOB),
CEpeIUHbBI OTPE3Ka
[TonsaTHs: nepecekaronuecs
IUIOCKOCTHU, IEPECEKAIOIIHUECH ITpAMas 1 06.09 Bubmaorexa IIOK
- 1TeP p ' https://m.eds00.ru/2d8a9c99
U TJIOCKOCTh
[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IEpeCceKarouecs mpsamas 1 11.09 bubmuoreka [JOK
Y TUIOCKOCTH/BX01HAsT KOHTpONIbHAS ' https://m.edsoo.ru/db685e73
pabora
3HAaKOMCTBO C MHOTOI'PaHHHMKaMHU,
n300pakeHre MHOTOIpPaHHUKOB Ha 1 13.09 bu6muoreka [JOK

PUCYHKAaX, Ha MPOEKIIMOHHBIX
yepTexax

https://m.edso0.ru/a63959ed
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HavansHbie cBeieHNs 0 KyOe u

5 OupaMuie, UX pPa3BEPTKU U MOJIEIIN 18.09 Bubmzorexa HOK
DAMIE, 1X pasBep ACTHL ) https://m.eds00.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HavansHbie cBeieHNs 0 KyOe u
6 OUpaMUIE, UX Pa3BEPTKU U MOJEIN 20.09 Bubmzorexa OK
p » 11X PasBep ' ) https://m.edsoo.ru/3d8ffd32
CeueHust MHOTOTPAaHHUKOB
[TonsaTre 00 aKCHOMATHUYECKOM
7 IIOCTPOCHHUHU CTEPEOMETPHUH . AKCHUOMBI 25.09 Bubmorexa IIOK
p p PHH: ' https://m.edsoo.ru/0cc5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[Tonsatre 00 akCHOMAaTHUYECKOM
8 IIOCTPOCHHUHU CTEPECOMETPHUH . AKCHUOMBI 27.09 Bubmorexa IIOK
P P pr: ' https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[Tonsatre 00 akCHOMAaTHUYECKOM
9 IMOCTPOECHUU CTEPEOMETPUU . AKCHUOMBI 02.10 Bubmaorexa IIOK
P P pr: ' https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX
ITonsatre 00 aKCHOMATHYECKOM
10 IIOCTPOEHNUU CTEPECOMETPHUH: AKCHUOMBI 04.10 Bubmaorexa IIOK
P P pri: ' https://m.edso0.ru/258fc245
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnionokeHue npsMbIX B
11 MIPOCTPAHCTBE: MEepeceKaroIecs, 09.10 bubnuorexa [IOK
MapajuIeIbHbIE U CKPEITUBAOIINECS ' https://m.edso00.ru/1a2520f6
MpsIMbIE
[TapannensHOCTh IPSIMBIX U
MIJIOCKOCTEH B IPOCTPAHCTRBE:
12 IapajieibHbIC IIPSIMbIC B 11.10 Bubmiorexa HOK
p p . ' https://m.eds00.ru/93ad36b3
MPOCTPAHCTBE; MAPAUICIIBHOCTD TPEX
MIPSIMBIX
Bubnuoreka IIOK
13 [TapannensHOCTh TIPSIMBIX U 16.10 1

https://m.edsoo.ru/ee1d19b9
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IJIOCKOCTEHN B POCTPAHCTBE:
[TapannensHOCTh NPSIMOM U

IJI0CKOCTH
14 VYriael ¢ cOHanpaBIEHHBIMU 18.10 bubnmnoreka HOK
CTOpOHAaMHU ' https://m.eds00.ru/9f4071b9
15 Yron Mexay npsMbIMHU B 23.10 bubnmnoreka HOK
IPOCTPAaHCTBE ' https://m.edso0.ru/fe733862
16 Yron Mexay npsMbIMU B 25 10 bu6mmoteka [JOK
IPOCTPAaHCTBE ' https://m.eds00.ru/2935a9a0
17 [TapamienbHOCTB IIOCKOCTEN: 06.11 bubnuoreka [IOK
HapajuIeNbHbIE INIOCKOCTH ' https://m.edso0.ru/2e18f255
bubmuoreka [IOK
18 Csoii % 08.11
BOICTBA MMapaJIICIIBHBIX ITIOCKOCTEH https://m.edsoo.ru/e504d656
[Ipocreimye npoCTpaHCTBEHHBIE
19 (GUrypsl Ha MJIOCKOCTH: TETPA) 13.11 bubmmorexa [IOK
P + TETPASD, ' https://m.edso0.ru/4a28dc02
KyO, mapaJuiesnenumnes
bubnmorexa LIOK
20 IT i 15.11
OCTpOCHHS Ceeri https://m.edsoo.ru/1d434d0f
bubnmorexa LIOK
21 II i 20.11
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas pabota no teme
99 "[IpsiMbI€ U TUIOCKOCTH B 9911 bubmuoreka [IOK
npoctpaHctie. [lapamienbHOCTh ' https://m.edso0.ru/9a0a9e56
MPSAMBIX U IJIOCKOCTEMN"
[leprieHAMKYAAPHOCTD NPSAMOU U
23 HJI(I:CKO(;Z”[[I/I'}II'Ie I;eH UK ?1;1 HbIE 27.11 bubmmorexa [JOK
- [EPICHMIYIED ' https://m.edsoo.ru/b19f6a5d
MpsiMbI€ B IPOCTPAHCTBE
24 IIpsimble napasuienbHbIE U 29.11 bu6muotexa [JOK
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NECPHNCHAUKYIIAPHBIC K ITJIOCKOCTH

https://m.edsoo.ru/0ac11c95

25 [Ipsimbie mapajuiesbHbIE U 04.12 bubnmnoreka HOK
NEPIEHIUKYISIPHBIE K IINIOCKOCTH ' https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHaAuKyJIIpHOCTH 06.12 bubnmoreka [JOK
MPSAMON U TIIOCKOCTH ' https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHmKyIspHOCTH 11.13 Bu6muotexa [JOK
IPSIMO#A M JIOCKOCTH ' https://m.eds00.ru/79165d15
28 Teopema o npsimoit 13.12 bubnnoreka [JOK
MEPIEHANKYISIPHOMN MIJIOCKOCTH ' https://m.eds00.ru/635c5087
29 Teopema o npsmoit 18.12 bubmmoreka [JOK
MEePIEHIUKYISIPHON MIJIOCKOCTH ' https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit 20.12 bubnuoreka [IOK
MEPIEHANKYISIPHON TIJIOCKOCTH ' https://m.edsoo.ru/7d18834b
[lepnieHIUKYNSIp U HAKIOHHBIE:
31 anCTOSIHI/IGYOT l;quI/I O IJIOCKOCTHU 25.12 bubmorexa LOK
P il ’ ) https://m.eds00.ru/33c477d3
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
[lepnieHIUKYNSIp U HAKIOHHBIE:
32 a(i)TO}IHI/ICYOT l;quI/I 0 TTIOCKOCTH 27.12 bubmorexa HOK
P 9 ' ' https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSIMOH 10 TUIOCKOCTH
2 mosyroaune
[lepnieHIUKYISIp U HAKITOHHBIE:
33 a(iTOSIHI/IeyOT IT)OLIKH 0 TIOCKOCTH bubmmorexa [JOK
P 9 ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHue OT PSIMOM 70 TUIOCKOCTH
[lepnieHIUKYISIp U HAKIOHHBIE:
34 a(iTOSIHI/IeyOT IT)OIJKI/I 0 TTIOCKOCTH bubmmorexa [JOK
P Jvl ’ https://m.edsoo.ru/dbee22bc
paccTosiHue OT IPSIMOM 10 TUIOCKOCTH
35 VYTIiabl B IPOCTPAHCTBE: YTOJI MEXAY bu6muoreka [IOK

IIPSIMOM U TUIOCKOCTBIO

https://m.edso0.ru/6b61b2b4
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36 JIByrpaHHbII YroJj, JUHEHHBIN yroi Bu6muotexa [JOK
JIBYTPaHHOI'O yIJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJl, JMHEHHBIA yroi bubnuoreka [JOK
JBYTPAHHOI'O yria https://m.edsoo.ru/c7c777ed
[leprieHAMKYASAPHOCTD IJIOCKOCTEH:
38 MPU3HAK NEPIECHIUKYIIPHOCTH B bubmorexa HOK
P up AMRYIAD HBYR https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEMN
[lepneHIUKYIIPHOCTD MIIOCKOCTEM:
39 I II:SHaKH neynefl HKYISIPHOCTH B bubmorexa [IOK
p up AHRYTAD ABYX https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEMN
IlepienIMKYIAPHOCTD TNIOCKOCTEH:
40 n Esﬁax neyneg HKYJISIPHOCTH 1B bubmorexa HOK
p up FHIKYID ABYX https://m.edsoo.ru/ba75dc57
IUIOCKOCTEMN
41 Teopema o TpEX MEPNESHANKYIISIpaAX bubnmorexa HOK
p P PHCHMIYIAD https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX MEepHEeHAUKYIISIpaxX bubmorexa HOK
p p PHCHMKYIAP https://m.edsoo.ru/52188a7d
43 Teopema o TpEX MEepHeHAUKYIIIpaxX bubmmorexa HOK
p p PHCHMKYIP https://m.edso0.ru/9f246736
KonTponbHas padboTa no temam
44 "IlepneHIUKYISIPHOCTD NPSMBIX U bubmuoreka [JOK
miockocTeil" u "Yribel MeXIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMH"
[TonsiTe MHOTOTpaHHNKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA,
but6mmorekxa [IOK
45 BBIIYKJIBIE U HEBBIMYKJIbIE

MHOTOT'PAHHUKH; Pa3BEPTKA
MHOTOT'paHHUKA

https://m.edsoo.ru/2d24e873
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[Ipu3ma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHM IIPU3MBI; IIpsIMast U

bu6nunoreka LIOK

40 HaKJIOHHAs MPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
IOJIHASI TOBEPXHOCThH PU3MBI

47 [Tapannenenunen, NpsMOYTOJIbHBII bubmmoreka [JOK
MapajuieenuIiel U €ro CBOMCTBa https://m.edso0.ru/8a7be683
[Mupamuna: N-yroyibHas nupammuaa,

IpPaHu ¥ OCHOBaHHE MHUPaMMU/IbI;
48 OOKOBast ¥ OJTHASI TOBEPXHOCTH bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
MMUPAMHU/IBI; IPABUIIbHAS U yCeUEHHAS
nupamusia
[IpaBuiIbHBIE MHOTOTPAHHUKH:
MOHSTHE MTPaBUIIBHOTO

49 MHOTOTpaHHHKA; IPaBUIIbHAS TIpU3Ma bubmuoteka [IOK
U IIpaBUJIbHAS TUPAMUA; https://m.eds00.ru/074c8865
MpaBWJIbHAS TPEYTrobHAas MUpaMuaa
Y TIPaBUJIBHBIN TETPadp; KyO
[IpencraBnenue o MpaBUIIBHBIX

50 MHOTOTpaHHHUKaX: OKTadIp, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
TOJEKa’Ap U UKOCAdIP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSI OTHOCUTENIBHO TOYKH,

51 MIPSIMOH, TUTOCKOCTH. DJIEMEHTHI bubmuoreka [{OK
CUMMETPHUU B IUPAMUJIAX, https://m.edsoo.ru/b9e777d9
napajuiesienuneaax, NpaBuiIbHbIX
MHOTOTpaHHUKAX
Brruucnenue 3m1eMeHTOB

R bubmuorexa [{OK

52 MHOTOTPaHHUKOB: p&0pa, TuaroHasiu,

YTJIBI

https://m.edsoo.ru/6cdbecef
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[Tnomans 60KOBOI MOBEPXHOCTH U
MOJIHOM MOBEPXHOCTH MPSAMOU

53 MIPU3MBI, IUIOIAh OCHOBAHUI bubmorexa HIOK
P ’ Ha . ’ https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOW MOBEPXHOCTH
MPSAMOU MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH IIPABHIILHOM
54 IMUPAMHUIBI, TEOPEMA O ILIOIIATU bubmorexa HOK
p f[ - Teop IH A . https://m.edso0.ru/5603e30b
OOKOBOY TIOBEPXHOCTH YCCUEHHOM
A PAMH/IBI
55 KonTponbhas padota no teme Bbu6mmoteka [JOK
"MHuororpaHHuku" https://m.edsoo.ru/a95f5c04
N bubnuorexa [IOK
IT
56 OHATHE 00 00BEME https://m.edsoo.ru/7ad0020b
" bubnuoreka [JOK
57 OOLEM mupam et https://m.edsoo.ru/235171b3
" bubmuoteka [IOK
58
OOBEM mpamu b1 https://m.edsoo.ru/f47dfefd
N bubnuoreka [{OK
59
OOBEM mpamu b1 https://m.edso0.ru/79¢10312
N bubmuoreka [{OK
60
OOBEM mpanu b1 https://m.edsoo.ru/2faadc3f
. bubmuoreka [{OK
1
6 OOBEM MpH3MEL https://m.edso0.ru/79853608
. bubmuoreka [{OK
2
6 OOBEM MpH3MEL https://m.edsoo.ru/1e053890
. but6mmoreka [IOK
63 OOBEM mpH3MbI https://m.edso0.ru/482d3f51
64 KontponbHas paboTa mo teme bubnuoreka [JOK
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"O6BEMBI MHOTOT'PaHHHKOB"

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

[ToBTOpeHmE, 0000IIEHNE
65 cucTreMaTHu3alus 3HaHuH.
[Toctpoenue ceueHuii B

MHOT'OI'paHHUKC

[ToBTOpeHmE, 0000IIEHNE

CUCTEMAaTU3alMsl 3HAaHUM.

66 Beruucnenue paccTosHAN: MEXY
JBYMsI TOUKaMH, OT TOUKH J10 PSMOiA,
OT TOYKH 10 IJIOCKOCTH, MEKIY

CKpCHIUBAOIIHUMUCS ITPAMBIMU

bu6nmmoreka [IOK
https://m.edsoo.ru/098bedad

bubnuoreka [{OK
https://m.edsoo.ru/f7792ba9

67 HToroBast KOHTpOJIbHAS paboTa

bubnuoreka [{OK
https://m.edsoo.ru/b9146bc0

[ToBTOpEeHuEe, 06001IEHNE
CHCTEMaTH3aINsI 3HAaHUH.
Beruucnenue yrios: Mexay

68 CKPEIIHBAIOIINMUCS TIPSIMBIMH,
MEXy NMPSAMOU U MIOCKOCTBIO,
JBYTPAHHBIX YIJIOB, YTJIOB MEXIY
IUIOCKOCTSIMH

bubmmoteka IIOK
https://m.edsoo.ru/56765e8b

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Nen/m | Tema ypoka Kourpoabnbie IIpakTuyeckue Aara tupposkic
Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 nonyroane
Cdepa u map: neHTp, pajanyc,
1 JIMAMETP; TUIOIIAIb MOBEPXHOCTH 1 03.09 Bubmzorexa IOK
https://m.edsoo.ru/0341bc2b

chepsl

B3aumnoe pacnonoxenue chepsl u

5 IJIOCKOCTH; KacaTelbHas INIOCKOCTh 1 10.09 bubmuoreka [IOK
K chepe; momanas chepol/Bxonnas https://m.edsoo.ru/bed12a43
KOHTpOJIbHAs paboTa

3 N3ob6paxenue chepsl, mapa Ha 1 17.09 bubnnorexa [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[{unuHapryeckas MOBEPXHOCTb,

4 o0pa3yromye UINHAPHYECKON 1 24.09 bubmmnoreka HOK
MMOBEPXHOCTH, OCh LIWJIMHIPUYECKON https://m.eds00.ru/6054b8c1
MOBEPXHOCTHU
[umuuap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00pa3yroIas 1 och; 1 01.10 bu6muoreka [JOK
ILIONIA b OOKOBOM U MOJIHOM https://m.eds00.ru/188f6216
MOBEPXHOCTHU
N3o0pakenue mumHIpa Ha

6 MJI0CKOCTH. Pa3BépTKa HuIMHApPA. 1 08.10 bubnuorexa [JOK

Ceuenus numHApa (II0CKOCTHIO,
NapajuieIbHON UIn

https://m.edso0.ru/016e25eb
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NEPIEHIUKYIPHON OCH LIMIIMHAPA)

Konnueckast MOBEpXHOCTb,
00pa3yrolne KOHMIEeCKOM

bu6nmmoreka [IOK

! IIOBEPXHOCTH, OCh ¥ BEPIIMHA 1510 https://m.edso0.ru/c94ba09b
KOHUYECKOW IMOBEPXHOCTH
Konyc: ocHOBaHue U BeplIMHA,

8 o0pa3yrolas 1 ocb; II0AAb 22.10 bubnnorexa [IOK

. . https://m.eds00.ru/897dd3b2
OOKOBOH U MOJHON OBEPXHOCTH
o mcoms ccnosmunn Goronmt g5y | DumorexaLIOK
’ https://m.edsoo.ru/1468bab3
HOBEPXHOCTh
N306paxkenune koHyca Ha
mIockoctu. Pa3Béprka konyca.

10 CeueHus KOHYyca (IUIOCKOCTBIO, 111 bubmmnoreka HOK
napajuleJIbHOM OCHOBAHMIO, U https://m.edsoo.ru/Obde1be8
IUIOCKOCTBIO, IPOXOASIIEN Yepes
BEPILUHY)

1 KomOunanus ten BpaiieHus u 1911 bubmmnoreka HOK
MHOT'OI'PAaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OUCaHHBIN OKOJIO

12 cdepsl; cdepa, BUcaHHAs B 26.11 bu6muoreka [JOK
MHOTOT'PaHHUK WIH B TEJIO https://m.eds00.ru/0b136158
BpaLICHUs

13 ITonstre 006 00bEMe. OCHOBHEIE 03.12 bubnmnorexa LIOK
CBOWCTBA OOBEMOB Tell https://m.edso00.ru/26a03fb7

N bubmuoreka [{OK
14 OObEM wiTHHIpa, KOHyca 1012 https://m.eds00.ru/5513d87b
15 O06BEéM mapa u miomaas cheps 17.12 bubmuorexa [JOK



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b

[TomoOHbBIE TEeNa B IPOCTPAHCTRE.
COOTHOIIICHHST MEXK/TY TUIONIAIAMH

https://m.edsoo.ru/d189bde2

bubnunoreka LIOK

16 241
MOBEPXHOCTEH, 00bEMaMHU https://m.edsoo.ru/810cfleb
IMOAOOHBIX TEI
2 nmonyroaue
17 KoHTposbHas pabota 1mo Temam 1 bubnnorexa [JOK
"Tena Bpamenus" u "O6bembl Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MI0CKOCTH U B bubmmoreka [JOK
MPOCTPaHCTBE https://m.edsoo.ru/5caefclb
19 CroxeHne 1 BEIUUTAHUE BEKTOPOB bubmorexa HOK
P https://m.edsoo.ru/23f4f089
20 YMHOKEHHE BEKTOpa Ha YHCIIO bubmorexa [IOK
p https://m.edsoo.ru/dee379eb
Pa3znoxxeHnne BekTopa 1o Tpém
21 HEKOMILIaHAPHLIM BEKTOpaAM bubnmorexa IOK
p pam. https://m.edsoo.ru/a28fd74e
[TpaBuiio mapannenenunena
Pemenne 3amay, cBI3aHHBIX C
22 MNpUMEHEHHEM IPaBUII IEHCTBUI C bubnmorexa IOK
p P https://m.edso0.ru/5a827900
BEKTOPaMH
KoopanaaTHo-BeKTOPHBIA METO
23 I I/IpiIHeHI/II/I reOMep HYECKUX ’ bubmorexa LHOK
pHp P https://m.edsoo.ru/d3alfe30
3a1a4
[IpsmoyromnpHas cucreMa
24 KOOpJMHAT B IIPOCTPAHCTBE. bubnuorexa [IOK
Koopnunars! Bektopa. IIpocreimme https://m.edsoo.ru/48db7058
3a/1auyu B KOOPJAMHATAX
25 VYron Mexay BEeKTOpaMH. bubnmoreka [JOK



https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
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https://m.edsoo.ru/48db7058

CkansipHO€E NTPOU3BEAECHNUE BEKTOPOB

https://m.edsoo.ru/725effc4

Brruncnenue yrioB Mexy

bu6nmoreka IIOK

26 MPSAMBIMHU U TIIIOCKOCTSIMU https://m.edsoo.ru/8efbe78e
KonTponbhas pabota no teme

27 "BekTopbl 1 KOOpIMHATHI B bubmmorexa [JOK

" https://m.edsoo.ru/77c22fc5

MIPOCTPAHCTBE
[ToBTOpeHue, 0600IICHNE 1

28 cucrtemaTusanus 3Hanuii. OCHOBHbIE bubnuorexa [{OK
burypsl, QpaxThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPHUH
[ToBTOpeHue, 0600IICHNE 1

29 cucremaTusaius 3Hanuii. OCHOBHBIC bubnuorexa [IOK
burypsl, QpaxTel, TEOPEMBI Kypca https://m.eds00.ru/078cd184
TUTAHUMETPHUH
[ToBTOpenue, o6odIIeHNE 1

30 cUcTeMaTu3aIus 3HaHui. 3agaun bubmuoreka [IOK
IJITAHUMETPUHU U METOJIbI UX https://m.edsoo.ru/7491efe0
peleHus
[ToBTOpenue, o6odIIEHNE 1

31 cHCTeMaTH3aIlns 3HaHWi. 3a/1aun bubmuoreka [{OK
IJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pelIeHus
[ToBTOpeHnue, 0600IIeHNE U

39 cructemaTu3aius 3Hanuii. OCHOBHBIC bubmuoreka [{OK
burypsl, paxkTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpEeOMETPUHN

33 Hrorosast koHTpOIBHAs paboTa bubmmorexa [JOK

https://m.edsoo.ru/ec24dfc2
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34 [ToBTOpeHue, 0600IICHNE 1 1 bubmmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10O 34

[NPOT'PAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

1. Marematuka. ['eomerpus 10 ki, 11 kn. Mepsmsax A.l'., Homuposckuii/[.A.,
[Tononckuii B.b., SIxup M.C.; non penakmueit [Togonsckoro B.E. O6mecTBo ¢
OrpannueHHol oTBeTcTBEHHOCTHIO M3narensckuii ieHTp "BEHTA HA-I'PAD";
AxnnonepHoe obmectBo "M3narensctBo "IIpocsemnienne"

2. Marematuka: anreOpa ¥ Hauajga MaTeMaTHYECKOT0 aHAJIN3a, TEOMETPHS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., Byty3oB B.®., Kagomues C.b. u
npyrue, AkimonepHoe obiectBo «M3aaTensctBo «IIpocBeienue»

METOINYECKHUE MATEPHUAJIBI UIS YUUTEJIA

1. Atanacos II. T., Atanacos H. I1. COopHrK MaTeMaTHYECKUX 3a]1a4 C
npakTHueckuM coaepkanueM: Ku. ans yuntens. — M.: [IpocBemenue, 1987. — 110
C.

2. AnekceeBa E. E. InTepakTuBHbBIE 1a00paTOPHO-NIPAKTHYECKUE PAOOTHI.
VYueOnblii npenmer «MaTemaTuka». YTiry0seHHbId ypoBeHb, 10—11 kimaccsr:
MeToanYecKre pekoMmeHaauuu Juist yuureneit / E. E. AnekceeBa. — M.: ®I'bHY
«MHCcTUTYT cTpareruu pa3Butus oopazoBanus PAOy, 2023.

3. Maremaruka: anreOpa ¥ Hauajla MaTEMAaTUYECKOT0 aHajIn3a, FeOMETPHSI.
['eometpus, 10-11 kmaccel/ CmupuoBa M.M., OO011ecTBO C OrpaHUYEHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. Math.ru — [@nexrponnsiii pecypc]. — URL: https://math.ru

2. bank 3amanuii 1151 GOpMHUPOBAHUS U OIICHKU (DYHKIIMOHAIEHON TPAMOTHOCTH
OOy4JaroIMXcst OCHOBHOM MIKOJIBI (5—9 kiacchn). — [DnexTponnsiit pecypce]. — URL:
http://skiv.instrao.ru/bank-zadaniy/

3. BuptyanbHbie 1a00paTOpHbIE U MPAKTUYECKUE padOThI HA YIIyOJEHHOM YPOBHE
OCHOBHOTrO 00111er0 00pazoBanusi. — DI'bHY «MHcTUTYT cTpaTeruu pa3BuTus
obpaszoBanus». — [DaekTponubiid pecype]. — URL: https://content.edsoo.ru/lab/

4. BupTyanbHble 1abopaTopHble 1 NpaKkTuyeckne paboTbl Ha yrnybaeHHOM
YypOBHe cpeaHero obuero obpasosaHua. — ProHY «MHCTUTYT cTpaTernu



