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HOACHUTEJBHAS 3AIIMCKA

Pabouas mporpamma ydeOHoro kypca «l'eomerpus» 0a30BOro ypoBHS st
obyuarommxcst 10 — 11 xmaccoB paspaborana Ha ocHoBe DenepaabHOTO
rOCyIapCTBEHHOTO 00pa30BaTeNbHOTO CTaHAApTa CPEAHETo 00IIero oOpa3oBaHus,
C Yy4€TOM COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUN, NPEABSIBIIEMBIX K
MaTEeMaTUYeCKOMy OOpa30BaHHUIO, M TPAJAULMUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanus nporpaMMbl 00eCrieUnBAET OBJIAICHUE KIFOYEBBIMH KOMIIECTCHIIUSMH,
COCTABJISIFOIIMMU OCHOBY JJII CaMOpa3BUTHS M HENPEPBIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIIBHOTO Pa3BHUTHS
JUYHOCTHU 00YyYarOIIMNXCS.

HEJIU U3YYEHUSA YYEBHOI'O KYPCA

Baxnocte y4eOHOro Kypca TE€OMETPUHM Ha YpPOBHE CpEAHEro oOIIero
oOpa3zoBaHusi OOYyCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB OOyYEHUS] T€OMETPUU B HAIPABICHUH JIUYHOCTHOTO
pa3BuTus oOydarouuxcsi, (GopMUpOBaHUS (PYHKIIMOHAIBHOM MaTeMaTU4eCKOn
IPaMOTHOCTH, U3YUCHUS NPYTUX YICOHBIX TUCIUILINH. Pa3BuTHe y oOydarommxcs
MPaBUJIBLHBIX TPEACTABICHUM O CYIIHOCTH W TMPOMCXOXKICHUU TEOMETPUUECKHX
a0CTpakInii, COOTHONIICHUH PEATbHOTO W HJEATHHOT0, XapaKTepe OTPaKEHUS
MATEMATUYECKOM HAyKOW SIBJICHMA MW TPOLECCOB PEATbHOrO MHpA, MECTE
TCOMETPUHU B CHCTEME HAYK U POJIM MAaTEMaTHYECKOTO MOJCIIUPOBAHUS B HAYIHOM
MMO3HAHWU M B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUYaluxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afanTalid B
COBPEMEHHOM OOIIECTBE.

['eoMeTpust SIBISETCS OMHMM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHus, TaKk Kak o0O0ecleuyrnBaeT BO3MOXKHOCTb H3YUYCHHS Kak
JUCIUIUINH €CTECTBEHHO-HayYHOW HAIPaBJICHHOCTH, TaK U TYMaHUTApHOM.

Jlornyeckoe MeIuieHue, (GopmMupyeMoe MpU U3YYCHUH OOYyJaroIUMUCS
MOHSATUHHBIX OCHOB T€OMETPUU U TTOCTPOCHUH I[EMTOYKH JIOTHYECKUX YTBEPKICHHM
B XOJI¢ PEIICHUS TEOMETPUYECKUX 3aJady, YMEHHUE BBIJIBUTaThb W OMPOBEPTaTh
TUIIOTE3bI HEIOCPEACTBEHHO HCIOIB3YIOTCS TPU PENICHUH 3a71ad eCTECTBEHHO-
HAY4YHOT'O IIMKJIA, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX HesATenbHOCTH dYenoBeka. OpUEHTalus 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHUE €ro COIHaIbHOTO ObITHS, dopma
OTpaXEHUsI OKPY’KAIOIIETO MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS UM aKTHUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEAMHSET pa3Hble BHUAbI y4eOHOW M TPYAOBOM JESATENbHOCTH,



SBJISICTCSI OMHUM W3 TPO(ECCHOHATFHO BAKHBIX KAdeCTB, MOITOMY aKTyajbHa
3amaya (opmupoBaHus y 0OyYaroUIMXcsi MPOCTPAHCTBEHHOTO MBIIIJICHUSI Kak
Pa3HOBHUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOM JESITEIIbHOCTH TI0 MHOTHM HalpaBJICHUSIM.

[lens ocBoeHust mporpammbl ydeOHoro kypca «l'eomerpus» Ha 06a3oBOoM
ypoBHE 00yueHuss — 00IIeoOpa3oBareibHOE W OOLIEKYJIbTYpPHOE pa3BUTHE
oOyuaromuxcss  4epe3  obOecrieyeHHME  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
WCMOJIb30BAaHUS CHCTEMATUYECKUX TE€OMETPUYECKUX 3HAHMM W JCUCTBUI,
cnenu@UIHBIX T€OMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOJIOKEHUS 00pa30BaHMUs
0 CTIEIMAIBHOCTSIM, HE CBSI3aHHBIM C TTPUKJIAHBIM HCIIOJIH30BAHUEM T'€OMETPHH.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE MpeIHAa3HA4YEeHA JUIsl
00y4YaroIMXCsl CPEIHEN IIKOJbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYIHECHUI
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromiecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOMTBH OOIIME MATEeMAaTUYECKUE YMEHHS, CBSI3AHHbBIC
COo crnenu(puKod TEOMETpUHM M HEOOXOJUMBbIE [JIi KHU3HA B COBPEMEHHOM
oOmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYUTh F€OMETPUIO OoJjee
rIyOOKO, €Clii B JajJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUUYECKUX
3HAHUSIX B MPOGECCUOHATBHON JEATETLHOCTH.

JlocTikeHHe 1eM  OCBOCHHSI TMPOrpaMMbl 00ECIIEUMBAETCS pEelICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopuTeTHBIMM 3aJayaMd OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax sBISIOTCS:

e (QopMupoBaHUE TMPEJACTABICHUS O TEOMETPUU KaK 4YacTU MHPOBOU

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opMupoBaHUE TPEACTABICHUS O MHOTOTPAHHMKAX W TeJlax BpalleHUs
KaK O BOXXHEHIIMX MAaTEMAaTHUYECKUX MOJENSIX, MO3BOJSIONINX OMUCHIBAThH
Y U3Yy4aTh Pa3HbIC SIBJICHUS OKPYXKAIOIIETO MUPA;

e (QopMupOBaHHME YyMEHHUS paclo3HaBaTh Ha YEpPTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHMKY U TeJla BpalleHUS;

e OBJIaJICHHME METOJAaMH PEIICHHUsS 3a/lad Ha MOCTPOCHUS HAa M300paKeHUAX
IPOCTPAHCTBEHHBIX QUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHITHSIMH O
MHOT'OTPaHHUKAX M TeJIaX BPAILCHUS U UX OCHOBHBIMH CBONCTBAMU;

e OBJIAJICHHE  QJTOPUTMAMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMHEpoBaHWEe yMEHHUS  MPOBOJUTH  HECJIOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHusT B XOJIE PEUICHUS] CTEPEOMETPUYECKUX 3ajad M 3a7ad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJIbHBIX u TBOPYECKUX CIIOCOOHOCTEM
oOyyJarouuxcsi, O3HABATENbHON  AKTHMBHOCTH,  MCCIIEOBATEIBCKUX
YMEHUM, KpUTUIYHOCTH MBIIILUICHHUS;



o (opmupoBanue GyHKITMOHATBHOU rPaMOTHOCTH, pEeJIeBaHTHOM
F€OMETPUM: YMEHHE pPaclo3HaBaTh MPOSABICHUS TE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEabHBIX KU3HEHHBIX
CUTyallUsIX M TMpPU HU3YUYEHUU NPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMynUpoBaTh HUX Ha S3BIKE
T€OMETPUHU U CO3AaBaTh F€OMETPUUYECKHE MOJIENHU, IPUMEHSITh OCBOCHHBIN
F€OMETPUYECKUANM amnmapar sl PELICHHUs MPaKTHKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBAThH MMOJyUYEHHBIE PE3YyJIbTATHI.

OTnMYUTETHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHUE B KYPC
CTEpEOMETPUM B HayaJle €ro W3y4YeHHS 3a]ay, pElIaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHHUS, U ONPeeIEHHBIM 00pa3oM OpraHu3oBaHHas padoTa Haj
HUMH, 4YTO CIOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBUPYET K
JaIbHENIIEMY U3YUECHHIO IIPEAMETA.

[Tpennourenue oTAAETCA HArISAHO-KOHCTPYKTUBHOMY METOAY OOy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUSI UMEIOT B CBOEH OCHOBE YUYBCTBEHHOCTH IMPEAMETHO-
MIPAKTUYECKOM JEATENIbHOCTH. Pa3BuUTHME NPOCTPAaHCTBEHHBIX IPEACTABICHUMN Y
ydaluxcsi B Kypce CTEpPEOMETpPUHM IPOBOJMUTCS 3a CYET peuleHus 3a7ad Ha
CO3/IaHHE€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  OIEpPUPOBAHUE
MPOCTPAHCTBEHHBIMU OOpa3amu. Co3naHue oOpa3a HPOBOAUTCA C OMOPOW Ha
HarJISIIHOCTh, A OINEpUpOBaHUE O00pa3oM — B YCJIOBUSIX OTBJICYECHHS] OT
HaIJISIIHOCTH, MBICIEHHOTO U3MEHEHHUSI €70 HCXOJAHOTO COACPKAHUS.

OcHoBHBIE conepxkaTenbHble TMHUU Kypca «['eometpun» B 10-11 kimaccax:
«MHororpanHukmn», «IIpsiMble U TIIIOCKOCTH B MIPOCTPAHCTBE», «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacnpenensercs He TOJbKO IO COAEP)KAaTEIbHbIM JIMHUAM, HO M 1O ToAam
00y4eHUs Ha YPOBHE CpeIHEro 00IIero ooOpa3oBaHusl.

Conepxanue 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSI paboyeil mporpaMMmbl, pacnpeneiéHHbBIM M0 TojaM oOydeHwus,
CTPYKTYpUPOBAHO TakuM oOpa3oM, 4YTOOBl OBJAJE€HUE TE€OMETPUUYECKUMU
NOHATHSMHU Y HAaBBIKAMH OCYLIECTBIBUIOCH MOCIEA0BATENBHO U MOCTYIATENBHO, C
COOJII0/IEHNEM TIPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAJIHUCH B
OOLIYI0 CHUCTEMY T€OMETPUUYECKUX MPEICTaBICHUNA OOYy4YaIoLUXCs, PaclIupsis U
yray6usist e€, o0pa3ysi MpOoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yudeHue reomeTpun oTBOAUTCS 2 yaca B Hexemo B 10 kiacce u 1 yac B
Heneno B 11 kmacce, Bcero 3a Ba roga ooydyenus - 102 yueOHbIX daca.



COLEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMblie ¥ MJIOCKOCTH B NPOCTPAHCTBE

OcCHOBHbIE  TIOHSITUA ~ CTepeoMeTpuu. Touka, mpsAMmas, IUIOCKOCTb,
npocTpadHcTBO. [loHsiTne 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPECOMETPUM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anmHoe pacnosioxkeHHe MpsSMBIX B TIPOCTPAHCTBE: MEpPECEKaroIIHecs,
napajielibHble M CKpeuuBaronecs mnpsambie. [lapannenpbHOCTh MNPSAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MapajlielIbHbIE MpPsIMbIE B  IPOCTPAHCTBE;
MAPAJUIETBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOM M IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY NPSMBIMH B IPOCTPAHCTBE.
[TapajuieIbHOCTP  TIJIOCKOCTEM: IapaJuieabHbIC IJIOCKOCTH; CBOKWCTBA
napayyieNbHbIX IulockocTel. [Ipocreifine mnpocTpaHCTBeHHbIE (UTYpHl Ha
IJIOCKOCTHU: TETPadIp, KyO, Mapajiesenume/l; MoCTPOCHUE CEYEHUH.

[lepneHAUKYJISIPHOCTD NMPSIMOM U IUIOCKOCTHU: MEPIECHANKYIISPHBIE NPSIMBIC B
MPOCTPAHCTBE, MPSAMBIE MapaUICNbHBIE W TNEPHECHAUKYIAPHbIE K IUIOCKOCTH,
MPU3HAK MEPHNECHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsSMOu
MEPIEHAUKYIJISIPHON IUIOCKOCTU. YTIIBI B MPOCTPAHCTBE: YIrOJI MEXIY IMPSIMOU U
IUIOCKOCTBIO;  JABYIPAHHBIM  Yroj, JIMHEWHBIM Yroja JBYTPAHHOIO  yIJIa.
[TepnieHaUKyISp M HAKIOHHBIE: PACCTOSIHUE OT TOYKU JI0 IUIOCKOCTH, PACCTOSIHUE
OT  mOpsIMOM 10  IUJIOCKOCTH,  TpoeKuuss  ¢GUrypsl  Ha  IJIOCKOCTb.
[lepneHauKyISIPHOCTh  TIJIOCKOCTEH: NPU3HAK  MEPIEHAUKYJSIPHOCTH  JIBYX
IIoCKOCTEN. TeopeMa 0 TpEX MEePIEHIUKYIIAPAX.

MHoOrorpaHHuKH

[ToHsiITHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrospHas
MpU3Ma; TPaHW U OCHOBAHUS MPU3MBI, TIpsiMasi U HAKJIOHHAS MPU3MBI, OOKOBas U
MOJIHA IIOBEPXHOCTh MIPU3MBL. [Tapaiutenenune, MPSAMO YT OJIbHBIN
napajuleJienine] U ero cBorcrBa. Ilupamumpa: n-yronpHas nupamuga, TPaHH U
OCHOBAHHUE MUPAMUIbI, OOKOBAsI M MOJIHAS TOBEPXHOCTH MUPAMUJIBL; PABUIIHHAS U
yceu€éHHasT mnupamMuga. OJEMEHThl Mpu3Mbl u  nupamuasl. [IpaBuibHBIC
MHOTOTPAaHHHUKH: MOHATHE IMPABUIBHOIO MHOTOTPAHHWKA; IPAaBWIbHAs MpU3Ma U
NpaBWJIbHAS NHPAaMUJA; NPABUIIbHAs TPEYroJibHas MHUpPaMHAA W IPaBUIIbHBIN
terpa’ap; kyO. IlpencraBieHue o MNpaBWIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeka’Ip u ukocasap. CeyeHus npru3Mbl U TUPAMUIBI.

CumMeTpusi B IIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, NPSIMOMH,
IJIOCKOCTU.  ODJEMEHTBl CUMMETPUM B NHpPaAMHUIAX, [apaJUICIEnuIe1ax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Briunciienre 37€MEHTOB MHOTOTPaHHUKOB: pEOpa, AUMAroHalid, YTJIbL.
[Inomans OOKOBOW MMOBEPXHOCTH W TOJHOM TOBEPXHOCTH MPSIMON IMPU3MBI,
IUIOIIAJh OCHOBaHM, TeopemMa O OOKOBOW MOBEPXHOCTH MPSIMOU MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABWIHLHOM MNHUPaMUIbI,
TeopemMa O IUIomaan yceuéHHoW mmpamunbl. [lorstue 00 o0véMe. OOBEM
MUPAMHUJIBI, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIIEHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIIACC

Tesia BpameHust

[unuHapuyeckas ITOBEPXHOCTB, oOpa3yroiue HAJIMHIPUYECKOU
MMOBEPXHOCTH, OCh IIWIMHJIPUYCCKON TMOBEpXHOCTU. [lwnmHIp: oOcHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepXxHOCTH. KoHycC: ocHOBaHMe U BeplinHa, o0pasyroias
U OCh, IUIOMAJb OOKOBOM U TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU C(]ephl.
B3auMHoe pacnionoxenue chepbl U TUIOCKOCTH; KacaTelbHas IJIOCKOCTh K cdepe;
IJI0IIAAb CEephI.

N3o0pakeHue Ten BpallleHUsl Ha IJIOCKOCTU. Pa3BépTka HUIMHIpA U KOHYCA.

KoMOuHanun Tenm BpamieHus ¥  MHOTOTPAHHUKOB. MHOTOTpPaHHUK,
ONMMCAaHHBIA OKOJIO cdepsl; cdepa, BIHMCAHHAS B MHOTOTPAHHHUK, WU TEJIO
BpAaIICHMUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00bEMe
MPSMOYTOJILHOTO Tapajiesenunena u ciaeactBus u3 He€. OO0béM 1UIMHIpA,
KoHyca. O0BEM 11apa u 1iomaab cepsol.

[Tono6ubie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUJIOMIAIIMU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.

Ceuennsi mwiMHApa (MapajuiebHO YW MEPHEHAUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajijieibHO€ OCHOBAHHUIO U TPOXOJAIIEE Yepe3 BEPILUHY), CECUCHUS
mapa.

BeKkTopbl H KOOPAUHATHI B MIPOCTPAHCTBE

Bexrop Ha muiockoctu u B mpocTpancTBe. CI0KeHNE W BRIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4UCIO. PaszmoskeHrne BEeKTOpa Mo TPEM HEKOMITTIaHAPHBIM
BekTopaM. [IpaBuno mnapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
OpUMEHEHUEM TpaBui JEHCTBUU ¢ Bekropamu. I[IpsimoyrosibHas cucrema



KoopauHaT B mnpoctpancTBe. Koopnunatel BekTopa. Ilpocreimme 3amaun B
KOOpAWHATaX. YTOJd MEkIy BekTopamu. CKalApHOE IPOU3BEIECHUE BEKTOPOB.
BrlunciieHne yrioB Mexay MpSMbIMHU U IUIOCKOCTSAMU. KoOpAMHATHO-BEKTOPHBII
METOJ IPY PELICHUH T€OMETPUUYECKUX 3aay.



IHJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJIbTaTbl OCBOEHUS IMPOTrpaMMbl y4yeOHOTO IMpeaMera
«MareMaTnka» XapakTepu3yroTCs:

I'paxxnanckoe Bocnnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUK 00YyYaIOIIErocs Kak akTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
polLeayp TpaxkIaHCKoro oOmiecTBa (BBIOOpPHI, ONPOCHI WU TMP.), yYMEHHEM
B3aHMOJICMCTBOBAaTh C COLMAJIBbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C HX
GYHKIUSMHA U HA3HAYCHHUEM.

IHaTpuoTnyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpaxKAaHCKOW UJICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY M HACTOSILEMY POCCUMCKOM MAaTEMaTUKH, LIECHHOCTHBIM OTHOILIEHHUEM K
JOCTHKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOM MaTeMaTUYE€CKOM IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTHXKCHUN B JPYTrUX HayKax, TEXHOJIOTHAX, cdhepax
SKOHOMMKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(hOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHUYECKOrO TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKECHUN HAYKU U JIESITEIbHOCTHIO
y4€HOT0; 0CO3HAHUEM JIMYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO Oy IyIIETO.

JcTeTHYECKOE BOCIIUTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOYAs ICTETUKY MaTEMaTUUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ad4, pELICHUH, pacCykJIeHUN;
BOCIIPUMMYMBOCTBIO K MATEMATUYECKUM aCIIEKTaM Pa3JIMuYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHUE:

chOpPMHPOBAHHOCTBI0O YMEHHsI TPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
WHTEpecax 37J0pOBOTO U 6€30mMacHOro0 00pasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE TMUTAHHE, COATTAHCUPOBAHHBIM PEKUM 3aHSATUU U

OT/bIXA, peryisipHas busnueckas aKTUBHOCTB); bu3ruecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHIX CIIOPTUBHO-03/I0POBUTEIBLHOM
JESATEIHOCTBIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pa3nmuyHbIM  cdepaM  MpOo(eCCHOHANBHOW  JEATEIBHOCTH, CBSI3aHHBIM  C
MATEeMaTUKOW M €€ TPHUIOKCHHSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BHIOOP
Oynymeld mpodeccud U peaau30BbIBaTh COOCTBEHHBIE JKU3HCHHBIC IUIAHBI,



FOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHUIO U
caMo00pa3oBaHWI0 Ha TPOTSHKCHUH BCEW KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUH MPAKTUICCKUX 3a]1a4 MaTeMaTHIEeCKON HapaBIEHHOCTH.

IKOJIOrHYECKOe BOCIUTAHNE:

C(OPMUPOBAHHOCTHIO IKOJOTHYECKOH KYyJIbTYpPhl, TIOHHUMAaHWUEM BIIASHUS
COILMAJIbHO-PKOHOMUYECKUX TPOIIECCOB HA COCTOSIHME TPUPOTHONW M COLMATIBHON
Cpelpl, OCO3HaHHMEM TJI00aTbHOTO  XapakTepa JKOJOTHYECKUX MpodiieMm;
OpYCHTaleld Ha TPUMCHEHHE MAaTeMAaTHYCCKUX 3HAHWU IJIs peIIeHUs 3a7ad B
o0JacTh OKpyXKawIeld cpepl, IUIAHUPOBAHUS TIIOCTYNIKOB M OICHKH WX
BO3MOJKHBIX TTOCIIEACTBHM JUISI OKPYIKAIOIIEH Cpebl.

LleHHOCTH HAYYHOT0 MO3HAHMS

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
VPOBHIO  pa3BUTUS HAYKM W  OOMIECTBEHHOW TMPAKTHKH, IMOHUMaHUEM
MaTEMaTUYECKON HayKd Kak cQepbl UYeIOBEUYECKOW JEsITeNIbHOCTH, HTAloB €&
Pa3BUTHS M 3HAYUMOCTH JJIsi Pa3BUTHs I[MBUJIM3ALMK; OBJIAJACHUEM SI3BIKOM
MaTEMaTUKH M MaTEeMaTUYECKON KyJIbTYpOHl KaK CpEeICTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIBCKYIO JESTEIBHOCTD
WHIVUBUyaJIBHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO TpeaMeTa
«MaremaTuka XapaKTepU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OClLCMBUAMY, — VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmBUsAMU, YHUBEPCATbHBIMU PE2YISIMUBHBIMU OeUCTNEUAMU.

1)  Vhusepcanvuvie  noznasamensHvle  Oeiicmgus,  0becneyusarOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECco8 o00yuarowuxcs (oceoenue
Memo0o08  NO3HAHUA ~ OKPYHCAIOWe20  Mupa,  NpuUMeHeHue  JI02U4eCKUXx,
uccied08amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Joruyeckue AeicTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYNIECTBEHHBIC TPU3HAKN MAaTEMaTHIECKIX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy MOHATUAMU, (OPMYIUPOBATH
OTIpEJICICHHs]  TIOHSATUH; YCTAHABJIMBATh CYIICCTBEHHBIM  TPU3HAK
KJaccu(ukanuu, OCHOBaHUSA i OOOOIIEHHMS U CpaBHEHUS, KPUTEpUU
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIUpOBaTH U  MPeoOpPa3OBLIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE,

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M WU
npoTuBOpedrsi B (¢akTax, JaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npejyiaratb ~ KpUTepUM  JJISl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEYMH;

e Ji€NIaTh BBIBOJIbI C MCIIOJIB30BAHMEM 3aKOHOB JIOTHKHW, NEIYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHUHN, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

e TMPOBOJHUTH CaMOCTOSITEJIbHO JI0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUU (MPSIMbIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALIUIO,
NPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHbBIC
CYXKJICHUS U BBIBO/IbI;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJauu (CpaBHHMBAThb HECKOJBKO
BApUAHTOB pelUIEHUs, BBHIOMpaTh HauOoJiee MOAXOASAIUA C YIETOM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUER).

ba3oBble uccienoBare/bCKHue IeCTBUA:

e HCIOJIb30BAaTh BOMPOCHI KaK HCCIENOBATEIbCKHII HMHCTPYMEHT MO3HAHUS;
dbopMynpoBaTh BOMPOCH], (UKCHPYIOUIUE MPOTHBOpPEUYHE, MPOOIeMy,
yCTaHaBJIMBaTh MCKOMOE U  JaHHoe, (OpPMUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIBHO CIUJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHU4ecKOoro
00beKTa, SBJICHHUS, TIPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITEIBLHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI TIO pe3yJibTaTam
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBaHUsS, OLEHUBATH JTOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOLECCA, a TAKKE BbIIBUIAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undgopmanmei:

e BBIABIATH AehULUTH UHGOPMAIUU, TAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BOIIPOC U JJIsI pEILLICHHUS 3a]1auu;

e BBIOMpaTh UWH(DOpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMAIUIO
Pa3IMYHBIX BUJOB U OPM IPEICTABICHHUS;

e CTPYKTYpUpPOBaTh MH(MOPMAIINIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (hopMax,
WLTIOCTPUPOBATH IpapuuecKH;

e OIICHUBATH HaJIEXHOCTh uHpOpMaIUH o CaMOCTOATEIIEHO
c(hOpMYITUPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanvruvie  KOMMyHUKamueHnvle  Oelicmsus,  0bOecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOE 00YUAIOUJUX CSL.

OO0wmenne:



BOCIIPHHUMATh W (QOPMYJIHPOBATH CYXKICHUS B COOTBETCTBUU C
YCIOBUSIMHU U IETSIMU OOIICHHUS;, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX W THCHMEHHBIX TEKCTaX, AaBaTh IMOSCHEHHS IO
X0y peIIeHus 3a7a9i, KOMMEHTUPOBATh MOJYICHHBIN Pe3yibTar;

B X0/JIe 00CYKJIEHHS 3a]]aBaTh BOTIPOCHI IO CYIIECTBY 0OCYXIaeMOM TEMBI,
IpoOJIeMBbI, pelrraeMoi 3a/1a4ur, BHICKA3bIBaTh UJICH, HAIICIICHHBIC HA TIOWCK
pEIICHHs; COMOCTaBISATh CBOM CYXICHHUS C CYXACHHSIMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHAPYKUBATh pPa3Indue W CXOJICTBO TMO3UIIUH; B
KOppeKTHOU popme popMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKECHUS;
NPEJICTaBISITh  PE3yJNbTaThl  pEHICHHus  3aJadd,  OKCIICPUMEHTA,
UCCJIENOBAaHUsI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUS C YIE€TOM 3a]1a4 TIPE3EHTAIIMN ¥ OCOOCHHOCTEH ayTUTOPHH.

CoTpyaHu4YeCcTBO:

3)

NOHMMAaTh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUyaJIbHON pabOThI IPU pElICHUU y4eOHBIX 3a/a4; MPUHUMATD 11EJIb
COBMECTHOM JESATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIUI0 COBMECTHOM
paboThI, pacpeAenaTh BUILI paboT, JOrOBapUBATECS, OOCYKIATh MPOIIECC
U pe3ynbTaT paboThl; 00001aTh MHEHUSI HECKOJIBKUX JTHOJIEH;
y4acTBOBaTh B IPYIIOBHIX opMax paboThl (00CykAeHHs, 0OMEH MHEHHIH,
«MO3TOBBIE IWITYPMbD» U UHBIC); BBINOJHATH CBOIO 4YacTh pPaOOThI U
KOOPJIMHUPOBATh CBOM JEHCTBHS C JAPYTMMH YJIC€HAMU KOMAaHJIbI;
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIUH MPOMYKT MO KPUTEPHUSM,
chOpMYITMPOBAHHBIM YUaCTHUKAMU B3aHUMOICHCTBHUSI.

Vuueepcanvuvie  pezynamueHble Oeticmaus, obecneuusarom

gbopMupoeaﬂue CMbBICII06bIX YCNMAHOBOK U IHCUZHEHHbIX HABLIKOG JTUYHOCMU .

Camoopranusanus:

COCTABJISITH IJIaH, AJITOPUTM PEIICHUS 3a7a4d, BBIOUPATH CIIOCOO PEIICHHUS
C Y4€TOM MMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOMKHOCTEM,
apryMEHTUPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUM ¢ Y4ETOM HOBOM
uH(pOopMaLuu.

CaMOKOHTPOJIBb:

BJAJIeTh HaBBIKAMHM IIO3HABATEJIbHOM peQuieKCMH KaK OCO3HAHMS
COBEPIIAEMBIX NEUCTBUN M MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJE€Th CHOCOOAMM  CaMONPOBEPKH, CAMOKOHTpOJIL IIpolecca U
pe3yabpTara peleHrss MaTEMaTUIEeCKOM 3a1auu;

IPEABUETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTb IPHU PELICHUU
3a7a44, BHOCUTb KOPPEKTHUBBI B JEATECIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, IaHHBIX, HAWJIEHHBIX OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;



e OIICHUBAaTh COOTBETCTBUE pe3yJibTaTa LEId U YCIOBUSIM, OOBSICHSITH
NPUYUHBI JTOCTUKEHUS WIM HEIOCTIXKEHUSI Pe3yJIbTaTOB JIEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIbTATDBI
10 KJTACC

OnepupoBaTh NOHATUAMU: TOUKA, IPsIMAas, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHHM W CIICICTBHUSI M3 HHUX TPU PEIICHUH
TCOMETPUYECKUX 3a71aY.

OnepupoBaTh MOHATUSIMHU: TTAPALICTHFHOCTD M IEPIICHANKYIIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduimpoBath B3aMHOE pPacHOJIOKEHHE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSIMH: JABYTPAaHHBIA YTOJ, TPaHW JABYTPAHHOTO YrJa,
pedpo ABYTrpaHHOTO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTiia; rpajaycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKIBINA
MHOTOTPAaHHHK, JIEMEHTHI MHOTOTpaHHUKA, TPAaBUIILHBII MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHABI MHOTOTPAaHHHKOB (MMMpaMua; TpHU3Ma,
PSIMOYTOJIbHBIN MapajiieNienuriei, Kyo).

KnaccudunmpoBare ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHWUS  JUIA
Kkinaccuukany  (BBITYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHHWKH; TPaBUIIbHBIC
MHOTOTPAHHHKH; TIPSIMBIC U HAKJIOHHBIC MIPU3MBI, ITAPAIICTICTTUTICBI).

OnepupoBaTh MOHATUSIMHU: CEKYINas MNIOCKOCTh, CECUYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH IPUHIIUIIBI TOCTPOEHUSI CEYCHU I, UCTIONB3YST METOJT CIEIOB.

CtpouTh ceueHUST MHOTOTPAHHHMKOB METOJOM  CJIEIOB, BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEkKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BHU
CBEpXY, COOKY, CHHU3Y.

Pemate 3a7aun Ha HAXOXKJECHUE TEOMETPUUECKUX BEIMUUH IO 00pas3IiamM Uiu
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIUYMCIICHUE PACCTOSHUN MEXKIY JABYMSI
TOYKaMHM, OT TOYKH JO TMPSMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIHBAIOIIUMUCS TPSIMBIMHU.

Pemate 3a7aun Ha HAXOXKJECHUE TEOMETPUUECKUX BEJIMUUH IO 00pas3IiamM Uiu
aNropuT™MaM, TPUMEHSS W3BECTHBIC AHAIUTUYECKHE METOJbI TIPH PEUICHUU
CTAaHIAPTHBIX MAaTeMaTHYeCKMX 3aJad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAOIIMMUCS TPSIMBIMH, MEXIy TMPSIMOA M  IJIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, IBYTPAHHBIX YTJIOB.



Brruucnsate 00bEMBI U IO TOBEPXHOCTEN MHOTOTPAHHHUKOB (IpU3Ma,
nupaMpja) ¢ [pUMEHEHUEM (OpMys; BBIYMCIATH COOTHOLICHUS MEXIY
IUIOIIAIIMU TOBEPXHOCTEHN, 00bEMaMU OJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OChb U MIIOCKOCTh CHMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HWHTEPIPETHPOBATH HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypaX, MPEJCTABICHHYIO Ha YepTexax H
PHUCYHKaXx.

[TpumensaTs reomerpuueckue (HaKTbl Ui PEUIEHHs CTEPEOMETPUUYECKHUX
3a/1a4, MPEANOJaraloiuX HECKOIBKO IIAaroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHNUS
3a/1aHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEWINNE NPOrpaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTE IpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOLE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IpyMEHATh MOJYyYEHHBIE 3HAHMS HA MPAKTUKE: AHAJIU3UPOBATH PEAbHBIC
CUTyallud W IIPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYecKu C(HOPMYJIMPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalluh Ha s3bIKE TI'E€OMETPUHU, MCCIENA0BAaTh IIOCTPOCHHBIE MOJEIN C
MCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUHN U TEOpeM, allnapara aiareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJINYHUH.

11 KIIACC

OnepupoBaTh MOHSATUAMH: IMWIMHAPUYECKAsT TOBEPXHOCTh, 00pa3yrolue
HAJIAHAPUYECKOM  TMOBEPXHOCTH;  IWIMHIAP;  KOHMYECKAass  TMOBEPXHOCTb,
o0Opa3yroIe KOHHIECKON MOBEPXHOCTH, KOHYC; chepruecKast TIOBEPXHOCTb.

Pacno3naBath Tena BpaiieHus (LWIMHAP, KOHYC, cdepa u 1map).

OOBACHITH CIOCOOBI TTOJIYYEHHUS TEJT BpAIIEHHUS.

KnaccudunmpoBats B3aMHOE pacioiokeHue chephl U IIOCKOCTH.

OnepupoBaTh NOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CEIrMEHTAa, BBICOTA
CErMEHTA; IIApOBOM CIIOM, OCHOBAHUE IIIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Beruucnarh 00BEMBI M IUIOHIAAM  TOBEPXHOCTEH Tea  BpalleHus,
reOMETPUYECKUX TeJ C TPUMEHEHHEM (HOpPMYIL.

OnepupoBaTh TMMOHATHUSMU: MHOTOIPAaHHUK, BIIMCAaHHBIA B cdepy U
OTMMCaHHBIA OKOJO cdepsl; cdepa, BOUCAHHAST B MHOTOIPAaHHUK WM TEJO
BpallCHUS.

BrraucasaTe COOTHOMICHHST MEXAY IUIONMAISIMHA TTOBEPXHOCTEH W 00BEMaMuU
MO00HBIX TEIL.



N300paxaTh u3yyaemble (PUTYpHl OT PYKM U C TPUMEHEHHEM MPOCTHIX
YEepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
¢duryp: BuI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUCHHSI TEJ BPAII[CHHS.

W3Bnekatb, HWHTEPNPETUPOBATH U MNpPeoOpa3oBbIBaTh HHGPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, MPEACTABICHHYIO HA YepTexax U
PHUCYHKax.

OnepupoBaTh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpimosHATE  EWCTBUA CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAMHU OHU 00J1a/1al0T.

[IpuMeHATE NpaBUIIO NMapajuIeIeIuIeaa.

OnepupoBaTh NOHATUSAMMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPAMH, CKAISIPHOE IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB U IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXAY
BEKTOpPaMH, CKaJsIpHOE MPOMU3BEACHUE, pACKIaAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh IJIOCKOCTh YPABHEHUEM B JICKAPTOBOW CUCTEME KOOPAMHAT.

[IpumensaTh reomeTpuueckue (AKThl JJI1 PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIAaraloIuX HECKOJIBKO IIaroB PEIICHHUs], €CIU YCIOBUS IPUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemats mpocreiimme reoMeTpUYecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amaum Ha [10Ka3aTesIbCTBO MATEMATHYECKHUX OTHOLICHWM W
HAaXO0KJI€HUE F€OMETPUUYECKHUX BEJIMYUH M0 00pa3laM UM aJropuTMam, MpUMeEHss
M3BECTHBIE METO/IbI IPH PEIIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IpumeHATs OpoCTEHIINE IPOTPAMMHBIE  CPEICTBA U AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIMTE IIpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
’KU3HH, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJYyYECHHBIE 3HAHMS HA MPAKTUKE: aHAJIM3HPOBATH pPEAbHBIC
CUTyallud W TPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEMICHUS
MaTeMaTH4eCcKu CHOPMYIHpPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh pealbHbIC
CUTyalluh Ha S3bIKE TIE€OMETPUHU, MCCIEAOBaTh IIOCTPOECHHBIE MOJEIH C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MOHSATUHN U TEOpEM, allrapaTa anreopbl; pemarhb
IPAKTUYECKUE 3a/1a4U, CBA3AHHBIEC C HAXOXKIECHUEM T€OMETPUUECKUX BEIIMYNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHbIE
Ne HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Kontpoabubie | IlpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypchbl
bu6mmoreka [JOK
1 Bexerine b crepeometpiio 10 https://m.edsoo.ru/1c209e37
IIpsiMBIE U TUIOCKOCTH B POCTPAHCTBE. bubmuoreka [IOK
2 . 12 1
[TapaniaenbHOCTh IPSAMBIX U TIIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepnieHIUKYIAPHOCTD NPAMBIX U 12 bubnnorexa [HOK
IUIOCKOCTEN https://m.edsoo.ru/1c209e37
bubmnoreka LIOK
4 1 1
Vsl MeXAy IPSIMBIMU U TUIOCKOCTSIMH 0 https://m.edsoo.ru/1c209e37
bubmuoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
N bubnuoteka [IOK
1
0 OOBEMEI MHOTOrPAHHHIKOD o https://m.edsoo.ru/1c209e37
7 [ToBTOpEHME: CeUEHMUsI, PACCTOSTHUS U YIJIbI 3 Bubmmorexa LIOK
P ' P yr https://m.edsoo.ru/1c209e37
7 [TpomexxyTouHas aTTecTauus 1 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



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

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbie
Ne o/n P Konrpoanueie | Ilpakruyeckue (mucpp )
NMPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bubnuoreka [IOK
! Tena ppateHHs 12 https://m.edsoo.ru/1c209e37
. bubmmoreka [JOK
2 OOBEMbI TEN > 1 https://m.edsoo.ru/1c209e37
bu6nmmoreka [IOK
3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 10 1 httos://m.edsoo.ru/1c209e37
4 [ToBTOpEHwmE, 0000IMICHNE, 6 bubmnorexa [JOK
crucTeMaTU3alus 3HaHUI https://m.edsoo.ru/1c209e37
5 [IpomexxyTouHas arTecTarus 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 34 3 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontposabubie | IlpakTnueckue p
n/n Bcero u3ydyeHusi | oOpa3zoBaTesbHbIE
padoThbI padoTsbI
pecypchl
OCHOBHBIC ITOHSTHSI CTCPEOMETPHH:
TOYKa, MpsiMasi, IIIOCKOCTh,
npocTtpancTBo. [IpaBuna
1 1/1506 Z)KGHI/IH Ha pHc Kax: 1 bubmmorexa [IOK
p pHeyH o https://m.edsoo.ru/aecc77cd
N300pakKeHHS TUIOCKOCTEH,
HapajuIeJIbHBIX MPSAMBIX (OTPE3KOB),
cepenuHsbl oTpeska. [loBTopeHue.
[TonsTua: nepecekaronmecs
2 TIJIOCKOCTH, TIEPECEKaroecs mpsimas 1 bubmorexa HOK
> TIEP p https://m.edso0.ru/2d8a9c99
Y TJIOCKOCTh. [ToBTOpEHME.
[TonsiTust: mepeceKaronecs
3 IJIOCKOCTH, TIEPECEKaIONIecs mpsmast 1 bubmorexa HOK
- 1Iep p https://m.edsoo.ru/db685e73
U TJIOCKOCTh
3HaKOMCTBO ¢ MHOTOTpaHHUKAaMH,

4 n300pakeHre MHOTOI'PaHHUKOB Ha 1 bu6mumoreka LIOK
pUCYHKaX, Ha IPOCKLIHMOHHBIX https://m.edsoo.ru/a63959d
yepTexax
HavanbHbie cBeneHus o kyoe u

5 NHPaMHJIC, UX Pa3BEPTKH U MOJCIIH 1 bubmorexa [IOK

PaMHAEC, X p p AICTH. https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bu6mmoreka [IOK
6 HauanpHbie cBeieHus o Kyoe u 1 1

https://m.edso0.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
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UpaMUe, UX pa3BEPTKU U MOJIEIH.
CeueHnss MHOTOTPaHHUKOB

[TousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI

Bu6muoreka [JOK

7
CTEPEOMETPUH U CJICICTBUS U3 HUX. https://m.edsoo.ru/Occ5c4fe
Bxo1HOM KOHTPOJIB.
ITorsarue 00 aKkCHOMATHYECKOM
8 [IOCTPOEHUH CTEPEOMETPUIN: AKCUOMBI bubnmorexa HOK
B P pui. https://m.eds00.ru/239c8cb4
CTEPEOMETPHUHU U CIICACTBUS U3 HUX
TTonsaTtue 00 aKCHOMATHYECKOM
9 [IOCTPOEHUH CTEPEOMETPUIN: AKCUOMBI bubnmorexa HOK
B P pui. https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CICACTBUS U3 HUX
TTousarue 00 aKCHOMATHYECKOM
10 IIOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmorexa [IOK
P p pHH: https://m.edsoo.ru/258fc245
CTEPEOMETPUU U CIIEACTBHS U3 HUX
B3aumHoe pacnonokeHue nNpsiMbIX B
1 IIPOCTPAHCTBE: IepeceKaromuecs, bubnuoreka [IOK
MapajuiesbHbIE U CKPEIIUBAOIINECS https://m.edsoo.ru/1a2520f6
npsIMbIe
[TapanmnenbHOCTb MPSIMBIX U
MJIOCKOCTEH B MPOCTPAHCTBE:
12 napajuielIbHBIE TIPIMBIE B bubmorexa LOK
p p . https://m.edso0.ru/93ad36b3
MIPOCTPAHCTBE; MAPALIETLHOCTH TPEX
TIPSIMBIX
[TapannensHOCTh MPSAMBIX U
13 IIJIOCKOCTEM B POCTPAHCTBE: bubnnoreka [JOK

[TapayneabHOCT NPSIMOU U
IUIOCKOCTHU

https://m.edsoo.ru/ee1d19b9
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14 Vi1l ¢ coHanpaBIeHHBIMU bubnmoreka [JOK
CTOpOHAMHU https://m.edsoo.ru/9f4071b9
15 VYros Mex 1y NpsIMbIMH B bubnmoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/fe733862
Yroi Mex 1y IpSIMBIMU B bubnuoreka [IOK
16
MIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapamienbHOCTB INIOCKOCTEN: bubnuoreka LIOK
napasuiesibHbIE TIII0OCKOCTH https://m.edsoo.ru/2e18f255
18 CBolicTBa nmapamienbHbIX II0CKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreitmme mpocTpaHCTBEHHBIE
19 Gburypbl Ha MIOCKOCTHU: TETPAdAP bubmmorexa LOK
' ’ https://m.edsoo.ru/4a28dc02
KyO, mapasuiesnenumesn
bu6mmoreka [IOK
2 IT i
0 OCTPOCHIE CeteHit https://m.eds00.ru/1d434d0f
. bubnuotexa [JOK
21 IT
OCTPOCHHE CeHeHHH https://m.edsoo.ru/ec26fe5d
KonTposabHas pabota no reme
29 "IIpsiMble U TJIOCKOCTH B bu6nuoreka [LIOK
npoctpancTie. [TapamiensHOCTh https://m.edsoo.ru/9a0a9e56
HPSIMBIX U IJIOCKOCTEN"
[leprieHAMKYISIPHOCTH MPAMOUN 1
23 HJI(I))CKO(iITH'ynepneH;[HK pﬂ;{ HbIE bubmmorexa LOK
- Hep YIp https://m.edsoo.ru/b19f6a5d
NpSIMBIE B TIPOCTPAHCTBE
24 [Ipsimble napasuienbHble U bubmumoreka LIOK
MIEPIIEHIUKYIISIPHBIE K IIJIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsimble napasuienbHble U bubnmoreka [IOK

NEePIEeHIUKYIISIPHBIE K INIOCKOCTH

https://m.edso0.ru/ba545966



https://m.edsoo.ru/9f4071b9
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[Ipu3Hak nepreHMKyIIpHOCTH

Bbu6nmuoreka [JOK

26
MPSMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepneHuKyISIpHOCTH bubnmoreka [JOK
IPSIMOM U INIOCKOCTHU https://m.eds00.ru/79165d15
Teopema o npsMoit bubnuoreka [IOK
28 .
MEePIECHANKYJISIPHOM IITIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoi bubnuoreka LIOK
NEepPHEHANKYISIPHON INIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsmoit bubnuoreka [LIOK
NEePHEHAUKYIISIPHON INIOCKOCTH https://m.edso0.ru/7d18834b
[leprieHaUKYNISAp ¥ HAKJIOHHBIE:
31 (iTOSIiI/IeyOT IT)quH 0 TUIOCKOCTH brbmmorexa LIOK
pa f[ : ’ https://m.edsoo.ru/33c477d3
paccTosiHUE OT MPSIMOM J10 IIIIOCKOCTH
[lepnieHaUKYNSAp ¥ HAKJIOHHBIE:
32 acpcmﬂineym IT)OIIKI/I 0 IIOCKOCTH Brbmorexa LIOK
P ! ’ https://m.edsoo.ru/66fefadd
paccTosHuE OT MPSIMOM JI0 TIIIOCKOCTH
[MeprieHIUKYISIp M HAKIIOHHBIC:
33 a(f::TOHiI/Ie}Z)T IT)OqKH 0 IJIOCKOCTH bubmmorexa LIOK
P ! ’ https://m.edsoo.ru/a5b7b8e3
paccTosHuE OT MPSIMOM JI0 TIIIOCKOCTH
[TeprieHIUKYISIp ¥ HAKIIOHHBIC:
34 acpcmﬂine};T IT)quH 0 MJIOCKOCTHU buomorexa LIOK
p 51 ’ https://m.edsoo.ru/dbee22bc
paccTOsIHUE OT MPSMOM J10 MIIOCKOCTH
35 YTbl B IPOCTPAHCTBE: YIOJI MEXKIY bubnmuoteka [IOK
MPSMOU H TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJ, JMHENHBIA yroi bubnnorexa [HOK
JIBYTPaHHOI'O yrIJla https://m.edsoo.ru/5faOb3ce
37 JIByrpaHHBIN yTOJI, JMHEHHBIA yroJ bubnmnoreka [JOK

JBYTPaHHOI'O yIjla

https://m.edsoo.ru/c7c777ed



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

[TeprieHAMKYIASIPHOCTD TIOCKOCTEH:

bu6mmoreka [IOK

38 HIpH3HAK HeupHeHHHKyMpHOCTH HBYX https://m.edsoo.ru/ec3e2da3
IUIOCKOCTEH
[leprieHAMKYASIPHOCTD IJIOCKOCTEH:

39 IPU3HAK IEPIEHAUKYISIPHOCTH ABYX bubmmorexa [OK
TocKoCTell https://m.edsoo.ru/ed9e2a8e
[IeprieHIMKYIAPHOCTD INIOCKOCTEMN:

40 [PU3HAK [IEPHEHIUKYISIPHOCTH JIBYX bubamorexa HOK

- https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH

41 TeopeMa o0 TpEX NEpIEHIUKYIPAX bubamorexa HOK

https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX MepneHIuKyIIpax bubamorexa HOK

https://m.edsoo.ru/52188a7d

43 Teopema o TpEX MepHeHIUKYIAPAX bubmmorexa [IOK

https://m.edso0.ru/9f246736
KonrponbHas pabora no remam

m "IlepnieHAUKYIAPHOCTD NPSMBIX U bubnuoreka [IOK
wiockocTe" u "Yriel Mexay https://m.edsoo.ru/5b971ef3
HPSIMBIMU M TJIOCKOCTSIMU"

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBINYKJIbIE U HEBBITYKJIIbIE bubmmorexa LOK
. https://m.edso0.ru/2d24e873
MHOT'OI'paHHHMKH; pa3BEPTKa
MHOT'OTpaHHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHu u

46 OCHOBaHUs IPU3MBL; IIpsIMast U bu6mumoreka LIOK
HaKJIOHHAs IPU3MBbI; OOKOBast U https://m.edsoo.ru/b4ad63ad
II0JIHAsI HOBEPXHOCTh MPU3MBbI

47 [Tapannenenunen, npsMOYTOJIbHBIMA Bbu6nmuoreka [JOK



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
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https://m.edsoo.ru/e4972cdc
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napauiCICIImIca u €ro CBOICTBa

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

48

IInpamua: N-yrosbHas nupaMuia,
T'paHy ¥ OCHOBAHUE MTUPAMHU/IBI;
OOKOBas U NOJIHAs IOBEPXHOCTb
HpaMUIbl; IPaBUIIbHAS U yCCUEHHAS
nupaMuaa

bu6mmoreka [IOK
https://m.edsoo.ru/fblcd0a5

49

HpaBI/IJII)HI)IG MHOTI'OI'paHHUKH:
HOHSITHE TPaBUIBHOTO
MHOI'OrpaHHUKaA, MpaBHUJIbHASA NIpU3Ma
¥ TIPaBWIbHAS MUPAaMUJIA; TPABUIIbHASL
TpeyroibHas MupamMuIa u
IPABUIBHBIN TE€Tpadap; KyO

bubmuorexa [JOK
https://m.edso0.ru/074c8865

50

[TpencraBieHue o MPaBUIbHBIX
MHOTOTpaHHHKAX: OKTadIp,
JOJICKAdIP U HKOCAdIP.

bu6mmoreka [IOK
https://m.edsoo.ru/a0fdd5bf

51

CumMeTpHs B IPOCTPAHCTBE:!
CUMMCTPUS OTHOCUTCIIBHO TOYKH,
HPSIMOM, TNIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B MMPAMHJIAX,
napauicjicnmicaax, npaBujaIbHbIX
MHOTI'OI'paHHHUKaX

bubmuorexa [JOK
https://m.edsoo.ru/b9e777d9

52

Boruncnenue aneMeHToB
MHOT'OI'paHHHUKOB: p&Opa, TuaroHasu,

YIJIBI

Bbu6nmmoreka [IOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOM MOBEPXHOCTH U
ITOJIHOM ITOBEPXHOCTH IPSIMOU
IIPU3MBI, IUIOIIAb OCHOBAHH,
TeopeMa 0 OOKOBOI IIOBEPXHOCTH
IIPSIMOM TIPU3MBI

bu6mmorexa [IOK
https://m.edso0.ru/37d84157
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[Tnomaas 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MTPaBUIIHLHOM

54 bubmuorexa [JOK
p aMHf[H’ feopemMa o HHOH{aHH . https://m.eds00.ru/5603e30b
OOKOBOM NOBEPXHOCTU YCEUEHHOU
MU PAMHTBI
55 KoHnTtposnbhas pabota 1o teme bubnnorexa [HOK
"MHororpaHHuKku" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
% Monsmhe 00 odreme https://m.edsoo.ru/7ad0020b
N bubmuorexa [JOK
> OOBEM mpaviip! https://m.edso0.ru/235171b3
N bu6nmmoreka [IOK
58 OOBEM mpavHp! https://m.edsoo.ru/f47dfefd
" bubnuotexa [JOK
59 OOBEM MHpavib! https://m.edso0.ru/79c10312
. bubmuorexa [JOK
60 OOpEM mpavip! https://m.edsoo.ru/2faadc3f
. bubmuorexa [JOK
61 OOBEM MpH3MEI https://m.edso0.ru/79853608
N bubmuorexa [JOK
2
6 OOBEM mpH3Mb! https://m.edsoo.ru/1e053890
N bubmuoteka [IOK
63 OOBEM MpH3MEI https://m.edsoo0.ru/482d3f51
64 KonTposabHas pabota no teme bu6mumoreka LIOK
"O6BEMBI MHOTOI'PaHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpEeHnue, 0600IIeHNE
65 cucTemMaTu3alurs 3HAHUM. bubnuoteka [JOK

[Toctpoenue ceuenuii B
MHOTOTpaHHHUKE

https://m.edsoo.ru/098bedad
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[ToBTOpEeHME, 0000IICHHE
CHCTEMAaTHU3aLMs 3HAHUH.

66 Boruncnenue paccTosHUN: MEXAY 1 bubmmoreka LIOK
JBYMS TOYKAMH, OT TOYKH J10 IIPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXKIY
CKPELMBAOILUMUCS MPIMBIMU
bu6mmoreka [IOK
o7 Hposesicyroriast arrecrarits 1 https://m.edsoo.ru/b9146bc0
[ToBTopenue, 0600IIEHNE
CHUCTEMaTU3alus 3HaHUN.
Beoruuciienue yrioB: Mex
68 CerI_I_[I/IBaIOH_[fMI/ICH npﬂMHIZMI/I, 1 bubmmorexa [IOK
. https://m.edso0.ru/56765e8b
MEXy NPSAMON U IJIOCKOCTBIO,
JIBYTPaHHBIX YIJIOB, YTIIOB MEXKITY
TUTOCKOCTSIMH
OBUIEE KOJIMYECTBO YACOB 10 68

[TPOIT'PAMME
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11 KIIACC

KounvecTBO 9acoB JJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoabusie | Ilpakruyeckue
n/n Bcero u3yyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paaunyc,

1 naMeTp; IIIOMIa b HOBEPXHOCTH 1 bubmmorexa [IOK
A P, THIOTEA P https://m.edso0.ru/0341bc2b
cdepsl. [ToBTopenue.

BsanmHuoe pacrionoxxenue chepsl u

9 IJIOCKOCTH; KacaTebHasl INIOCKOCTh 1 bubnnoreka [IOK
K cepe; mmomranb chepsl. https://m.edsoo.ru/bed12a43
[ToBTOpEHME.

3 N300paxkenue chepsl, mapa Ha 1 bu6nuoreka [LIOK
iockocty. CedeHus mapa https://m.edsoo.ru/bc15f7{2
[{unuHapryeckas MoBEpXHOCTD,

4 o0pa3yroiue UIHHIPHYECKON 1 bubnuotexa [JOK
MMOBEPXHOCTH, OCh HUJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTHU
[ununaap: ocHOBaHUS U OOKOBast

5 MOBEPXHOCTh, 00Pa3yIoIIas 1 OCh; 1 bu6mmoreka LIOK
IUIOINAAb OOKOBOM M IIOIHOMN https://m.eds00.ru/188f6216
MOBEPXHOCTHU
N3o00pakeHne muMHIpa Ha
mIockocTy. Pa3BépTka nmuimHApa.

P P Bbu6nmuoreka [IOK

6 CeueHus umHApa (IIOCKOCTHIO, 1

napasulebHON WiIn
NEePIEeHIUKYIAPHON OCH IIMIIMHAPA)

https://m.edsoo.ru/016e25eb
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Konuueckas moBepxHOCTb,
o0pa3yrolne KOHU4eCKOn

Bu6nmuoreka [JOK

7 HOBerHOCTI/I, OCb 1 BEpILIUHA https://m.edsoo.ru/c94ba09b
KOHUYECKOU MOBEPXHOCTH.
Bxo1HOM KOHTPOJIB.
Konyc: ocHOBaHME U BeplIMHA,
8 o0pa3yromias 1 0Ch; IJIOMIAIb bubmmorexa [IOK
N . https://m.edso0.ru/897dd3b2
OOKOBOM M MOJTHOU MOBEPXHOCTH
YceuéHnblil KOHYC: 00pa3 He u
9 BBICOTA; OCHOBaIZI/ISI u 201(}(/)}];):511 bubmorexa HOK
’ https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N306paxenne KoHyca Ha
mockocty. PazBéprka koHyca.

10 Ceuenust KoHyca (TIIOCKOCTHIO, bubnunoreka [IOK
MapajuieIbHON OCHOBAaHHMIO, U https://m.edsoo.ru/0bdelbe8
MJIOCKOCTBIO, MPOXOIAIICH uepes
BEPLINHY)

1 KomOunamust Ten BparieHus u bu6mmoreka [IOK
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpaHHuK, OIACAHHBIN OKOJIO

12 cthepsl; chepa, BIUcaHHAsS B bubmuoteka [JOK
MHOTOTPaHHUK WJIHA B TEJIO https://m.edsoo.ru/0b136158
BpaIlCHUS

13 [TousTre 06 066EMe. OCHOBHBIE bubmuorexa [JOK
CBOICTBa 00BEMOB Tell https://m.edsoo.ru/26a03fb7

N bubmuoteka [JOK
14 OOBEM LHIHH/Pa, KOHYCA https://m.eds00.ru/5513d87b
15 O6bEéM mapa u wiomaab chepsl bubmmorexa LIOK

https://m.edsoo.ru/d189bde?2



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
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[TonoGHbIe Tena B MPOCTPAHCTBE.
CoOTHOIIEHUS MEXK Y IIOIAISIMU

Bu6muoreka [JOK

16
MOBEPXHOCTEH, 00bEMaMu https://m.edsoo.ru/810cfleb
IMOJOOHBIX TeJl
17 Kontponbnas paboTa 1o remam bubnmoreka [JOK
"Tena Bpamenus" u "O0beMbI Te" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha mII0CKOCTH U B bubnuotexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnosxeHue ¥ BBIYUTAHUE BEKTOPOB bubmmorexa LIOK
p https://m.edsoo.ru/23f4f089
20 YMHOk€EHHE BEKTOpa Ha YUCIO bubmorexa HOK
P https://m.edsoo.ru/dee379eb
Pa3znosxxenne BekTopa 110 Tpém
21 HEKOMIUTAHAPHBIM BEKTOpaM bubmmorexa [IOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio napamenenumnena
Pemenue 3amay, CBSI3aHHBIX C
22 MIPUMEHEHHUEM IIPaBUI TEHCTBUI C Bubmorexa HOK
P P https://m.edsoo.ru/5a827900
BEKTOpaMH
KoopauHatHO-BEKTOPHBIN METO
23 1| I/IpﬂemeHHI/I reOMeTp WYECKUX " bubmmorexa [IOK
PP P https://m.edsoo.ru/d3alfe30
3a1a4
[IpssMmoyronpHas cucrtema
24 KOOpAMHAT B IIPOCTPAHCTBE. bubmumoreka LIOK
Koopaunats! BekTopa. IIpocreiimue https://m.edso0.ru/48db7058
3aJ1a4¥ B KOOPAMHATAX
o5 Yron Mexay BEKTOpaMH. bubnmoreka [JOK
CkansipHO€ MpOU3BEIEHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Briuucnenue yrios Mexuay bubnmnoreka [JOK
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MMPpsAMBIMHA U IINIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e

KonTponbhas pabota 1o teme

bu6mmoreka [IOK

2t "BeKTOPEI H KOOpAHHATS B https://m.edso0.ru/77c22fc5
IPOCTPAHCTBE
[ToBTOpenue, 060061IeHUE U

o8 cucremaTtuzaius 3HaHuii. OCHOBHBIE bubmuoteka [JOK
Gurypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUIAHUMETPHUH
[ToBTOpenue, 0600IIeHNE U

29 cucremarusanus 3HaHui. OCHOBHbIE bubnuoreka [IOK
Gurypsl, GpaxTsl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUIAHUMETPHUH
[ToBTOpenue, 06001IeHNE U

30 cUCTeMaTH3alus 3HaHul. 3a1aun bubnuoreka [IOK
MJIAHUMETPUU U METOJIBI UX https://m.edsoo.ru/7491efeQ
peteHus
[ToBTOpeHue, 0000IIEHUE U

31 cUCTeMaTH3alus 3HaHul. 3aauu bubnuoreka [IOK
IJITAHUMETPUU ¥ METOJIbI UX https://m.edsoo.ru/4dffda97
peteHus
[ToBTOpenue, 06001IeHUE U

39 cucremarusanus 3HaHui. OCHOBHbIE bubnnoreka [HOK
¢burypsl, paxTsl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEpPEOMETPUU

33 [IpomexyTouHas aTrecTanus bubmmorexa LIOK

https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHue, 0600IICHHE 1 bu6nmuoreka [IOK

cUCcTeMaTH3alus 3HaHUH

https://m.edsoo.ru/f465d10e
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OBIIEE KOJIMYECTBO HACOB I10
I[TPOITPAMME

34
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