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HOACHUTEJIBHASA 3AIIUCKA

Pabouas nporpamma yuebHOro kypca «I'eomerpus» 0a30BOro ypoBHS IJIA
oOyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
roCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeaHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, NPEIBABIICMBIX K
MaTeMaTH4ecKOMy oOOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIFOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHmUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHHOTO Pa3BUTHUS
JUYHOCTH O0YYarOIUXCHl.

HEJIM U3YUEHNWSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TEOMETPUM Ha YpPOBHE CpeaHero oOIIero
oOpazoBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEIMETHBIX H
NPEAMETHBIX PE3yIbTaTOB OOYyYEHHUSI T€OMETPUM B HAINPABICHUU JTMYHOCTHOTO
pa3BuTUA oOydaronuxcs, GOpMUPOBaHUS (PYHKIIMOHATBLHOW MaTeMaTHYeCKON
IPAMOTHOCTHU, U3YUYEHUS IPYTUX YUEOHBIX JUCHUIUIMH. Pa3BuTHe y 00ydarommxcs
IMPaBUJIBHBIX TPEACTABICHUNA O CYITHOCTH W TMPOUCXOXKIESHUH T€OMETPUUECKUX
a0OCTpaKIUii, COOTHOIICHUHM PEATbHOTO M HJICATILHOTO, XapakKTepe OTPaKCHUS
MaTeMaTHYeCKON HAyKOW SBJICHUH U TIPOIIECCOB pPEaTbHOTO MHpA, MECTe
T€OMETPHUH B CUCTEME HAyK M POJIM MATEMAaTHUYECKOTO MOJICTIMPOBAHUS B HAYYHOM
MO3HAHWH U B MIPAKTHKE CIIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yUaluXxcs, a TaKXKe KA4deCTB MBIIUICHUS, HEOOXOJMMBIX JUIS aJalTallud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIAETCS OMHUM W3 0A30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHuUs, TaK Kak OOECIIEUYMBAECT BO3MOXXHOCTb H3YUCHHsI KakK
JTUCIUTUIMH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK M TYMaHUTAPHOM.

Jlorndeckoe WMbIIIIeHUE, (HOpMUpPYEMOe TPH HU3YYCHHH OOYYaroIIMMUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHUM
B XOJI€ pCUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIIBUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCMOJIB3YIOTCS MPHU PEIICHUH 3a/1ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKH.

YMeHne OpueHTUPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTSIX NEATEeNbHOCTH uenoBeka. OpHeHTalus 4ejIoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO OBITHSA, (opMma
OTpaXCHHUSI OKPY’KAIOIIET0 MHpPA, YCIOBHUE YCIHENIHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,
SBIIIETCSI OJAHUM W3 TMPOQPECCHOHAIBHO BAXKHBIX KAdeCTB, MOITOMY aKTyallbHA



3a7ad4a (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON NEATEIbHOCTH M0 MHOTUM HAIMPABICHUSIM.

Llens ocBoenust mporpammel yuyeOHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcs  4epe3  OOecrieueHHe  BO3MOXHOCTH  MPUOOpPETEHUs U
HCTIOJIb30BAHUSA CUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHUM MW JACUCTBUM,
cnenu(pUYHBIX T€OMETPHUH, BOBMOXHOCTH YCHEIIHOI'O MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUUATLHOCTSIM, HE CBSA3aHHBIM C MPUKJIAAHBIM UCIIOIb30BAHUEM T€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE INpelHa3HAuYeHa s
00y4JaromuXCcs CPEIHEN IIKOJIbI, HE HUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHCHUM
Ha YpOBHE OCHOBHOIO oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJIKHBI OCBOUThH OOIIME MATeMaTHYECKHE YMEHUs, CBS3aHHbBIC
co crneuu@uKoil TeoMeTpuH U HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJUMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHAIBHON JEATENHHOCTH.

JlocTkeHue 1eau OCBOCHHUS NPOrpaMMbl OOECHeuHMBACTCS PpElICHUEM
COOTBETCTBYIOIIMX 3adad. [IpHOpUTETHBIMH 3aJjayaMH  OCBOEHHUS  Kypca
«I"'eomerpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISOTCS:

e  (opMupoBaHHE TMpEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e  (opMupoBaHHE MPEACTABICHUS O MHOTOI'PAaHHUKAX M TeJaX BpallleHUs
KaK O BaKHEWIIWX MaTEeMaTHYECKUX MOJIETSAX, IO3BOJSIONIUX OMKHCHIBATh H
U3y4aTh pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHHS pacloO3HaBaThb Ha 4YepTexax, MOJEIAX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BPaICHUS;

e  OBJIQJCHUE METOJaMH pEIIeHUusT 3aJady Ha IOCTPOEHHS  Ha
M300paKEHUSX MTPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHME YMEHHS ONEPUPOBATH OCHOBHBIMHU TOHATHSIMH O
MHOTOTPaHHUKAX U TeIaX BPAlIEHUS U UX OCHOBHBIMH CBOMCTBAMU;

e  OBJIQJCHUE AQIrOPUTMAaMH pEUICHUS OCHOBHBIX THUIIOB  3a/ady;
dbopMupoBaHUE yMEHHS TPOBOANTH HECIOXKHBIE JTOKA3aTEIBbHBIE PACCYKICHUS B
XO/JI€ PEUIEHUs CTEPEOMETPUUYECKUX 3a7]a4 U 3aJ1ay ¢ MIPAKTUUECKUM COJEPKaHUEM;

e  pa3BUTHE  WHTCIUIEKTyaJdbHBIX W  TBOPUYECKHX  CIIOCOOHOCTEH
OoOydJarommxcs, TIO3HABATEIIBHOW AaKTUBHOCTH, WCCIIEIOBATEIbCKAX YMEHUH,
KPUTUYHOCTH MBITIUICHHUS,

e (dopmupoBaHue  (PyHKIHUOHATBHOM  TPAaMOTHOCTH,  PEJIECBAHTHOU
FEOMETPUM: YMEHHUE PACIO3HABATh IMPOSBICHUS TE€OMETPUUYECKUX TOHSITHUH,



OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KU3HEHHBIX CHUTYyalUsIX WU TpHU
W3YUYEHUM JIPYTMX Y4YEOHBIX TMPEIMETOB, MPOSABICHUS 3aBUCUMOCTEH U
3aKOHOMEpHOCTEH, (QOopMyIMpOBaTh HMX Ha fA3bIKE TEOMETPUM U CO3/1aBaTh
r€OMETPUUECKUE MOJEIH, MPUMEHSITh OCBOCHHBIM T'€OMETPUUECKUIN ammapatr AJis
pelieHrs NPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETHUPOBATH U OICHUBATH
MOJTyYEHHBIE PE3YIIbTATHI.

OTANYUTENHFHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCS BKIIOUEHUE B KYpC
CTEpEOMETPUM B Hauallie €ro U3y4YeHHs 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONPEACIIEHHBIM 00pa3oM OpraHu30BaHHas paboTa Hall
HUMH, YTO CHOCOOCTBYIOT PAa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HMHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIPeIMETA.

[Ipeanourenue oTHAETCS HATJISTHO-KOHCTPYKTUBHOMY METOAY OOyYeHUs,
TO €CTh TEOPETHUYECKHME 3HAHUS HMEIOT B CBOCH OCHOBE YYBCTBEHHOCTh
MPEAMETHO-TIPAKTUYECKON  JeATEIbHOCTH.  Pa3BuTrHe  IPOCTPaHCTBEHHBIX
IPEACTaBICHUN Y YUaIIUXCs B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PEeIICHUS
3a/lay Ha CO3J]JaHUE MPOCTPAHCTBEHHBIX O0Opa30B M 3aady Ha ONEPUPOBAHUE
NPOCTpPaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAMUTCA C ONOPOU Ha
HATJISTHOCTh, a OINEpUpoOBaHME oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOHOTO COAEP KaHUsI.

OcHoBHBIE conepxkaTtelbHble TUHUM Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «[IpsiMble ¥ TIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BeKTopbl 1 KOOpAUHATHI B IPOCTPAaHCTBEY. POPMUPOBAHUE JTOTUYECKUX YMEHHUM
pacrpenensieTcs HE TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSAM, HO W IO TOJaM
0o0y4eHUs Ha YPOBHE CpPEIHETr0 00IIero oOpa3oBaHMs.

Conepxanue 00pa3oBaHHUs, COOTBETCTBYIOIIEE MPEAMETHBIM pE3yJbTaTaM
OCBOCHHS paboyeil mporpamMMmbl, pacnpenelEHHBIM [0 TroaaM OOydeHHs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBJIAJICHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU Y HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATENIbHO, C
COOJIFOICHUEM IIPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN 00YYaroNIuXCs, PacHIupss u
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

Ha u3zyuenue reomerpun orBoautca 2 yaca B Heaeno B 10 knacce u 1 gac B
Henento B 11 kiacce, Bcero 3a aBa rojia o0yyenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U VIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHA  CTepeoMeTpuu. Touka, mOpsmas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCMOMAaTHYECKOM MOCTPOCHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3aumHOe pacnonoxeHue NpsiMbIX B IIPOCTPAHCTBE: IIEpECEKaroluecs,
napajuleibHble W CKpeluuBaroluecs InpsMble. [lapamienbHOCTs NpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: INApaJUICIbHBIE IMpPsAMBIE B  IPOCTPAHCTBE;
[IapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJIICHHBIMU CTOPOHAaMM; YIoJI MEXAY NpPsIMBIMU B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijieibHbIe IJIOCKOCTH; CBOWCTBA
napajuieNbHbIX  MiockocTed. [lpocreiiiiue mnpocTpaHCTBEHHbIE (QUTYpbl Ha
IUIOCKOCTH: TETPAdIp, KyO, Mapayiesenurne; MoCTpPOeHUEe CeYSHHIA.

[TeprieHAUKYIJISIPHOCTD MPSIMOU U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSMbBIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
[IPU3HAK [EPIECHAMKYJSIPHOCTH IPSAMOM M IIIOCKOCTH, TEeOpeMa O IpsAMOU
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbl B IPOCTPAHCTBE: YrOJ MEXKIY HPSAMOU U
IUIOCKOCTBIO;  IBYTPaHHBIA  yroji, JIMHEMHBIM YroJl  JABYI'PAaHHOIO  yrija.
IlepnieHAUKYJIAp ¥ HAKIOHHBIC: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MpsAMOM 10  IJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IJIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPU3HAK  NEPHEHIUKYISAPHOCTU  JBYX
mIockocTen. Teopema o0 TpEX MEPIECHAUKYISAPAX.

MHoOrorpaHHuKu

IlonsATHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHTHI MHOI'OTPAHHHUKA, BBIITYKJIBIC
Y HEBBIIYKJIbIE MHOTOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJTHAs ITIOBEPXHOCTH IIPU3MBI. [lapamenenunen, IIPSAMOYTOJIbHBIN
napajuleJienunes; U ero csorcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE NMMPAMHU/Ibl; OOKOBAsI M NOJIHAS [IOBEPXHOCTh MUPAMHU/JIbI; IPABUIIbHAS U
yCeu€HHasi MNHpaMuja. OJNEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE MPABUIBHOTO MHOTOTPAaHHMKA; NMpaBWIbHASA NpU3Ma U
IIPAaBUJIbBHAS NIMPaMHUJa; NpPaBUIIbHAs TPEYroJbHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO0. IlpencraBneHue o NpaBUIBHBIX MHOTIOIPAHHHMKAX: OKTadp,
nojexa’ip u ukocasap. CeueHust npu3Mbl U MUPAMHUIBI.

CummMmeTpusi B NPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, MNPSIMOM,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPHUM B IIHpaMHIAX, MapaJuIeIenuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOTPaHHUKOB: pEOpa, AWaroHal H, YrJbl.
[Inomaar OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSAMON MPU3MBI,
IUIOIAJb OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH MPSAMON HPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABHIBHOM MHUPaMHIbI,
TeopemMa o MiIom@aau yceu€HHo mnupamMunbl. [lonarue 06 o0bEMe. OO0BEM
NUpaMUIbl, TPU3MBI.

[TogoOuble Tenma B mpoctpaHcTBe. COOTHOMICHUS MEXIY IUIOIIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEJl.

11 KJIACC

TeJia BpalueHus

Hunuuapuyeckas MTOBEPXHOCTb, oOpa3zyroiue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIWHJPUYECKON TMOBEPXHOCTU. I[lUnuHAp: OCHOBaHUS U
OOKOBasi TOBEPXHOCTh, OOpa3zyromas W OCh; IUIONMIAJb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konnueckas moBepxHOCTh, 00pa3yrolne KOHUYECKONW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON MoBepXHOCTH. KOHYC: OCHOBaHUE U BEpIlIMHA, 00pa3yroIias
U OCh;, IUIONAAb OOKOBOM ¥ TIOJIHOM TIOBEPXHOCTH. YCEUYEHHBIH KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHMS M OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1neHtp, paauyc, AUMAMETP; IUIONIAJb MMOBEPXHOCTH CQEPHI.
Bzaumuoe pacrnonoxenue cepbl U IIIOCKOCTH; KacaTeabHas MIOCKOCTh K cdepe;
TI0maab cepol.

N3006pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIPA U KOHYCA.

KoMmOunanuu Tenm BpamieHMss ¥ MHOTOIPAHHMKOB. MHOTrOrpaHHUK,
ONMMCAHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAHHHUK, WU TEJO
BpalICHUSI.

[Tonsitue 06 o6BEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00
00bEéMe TPSIMOYTOJIBHOTO Tapajuienenunenaa ©u ciaeactBus u3 Heé. OO0bEM
UIMHIpa, KoHyca. O0BEM mapa u 1iomass chepel.

[Tono6ubie Tena B mpocTpaHcTBE. COOTHOMIEHUS MEXAY IUIOMAISIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TElL.

Ceuennst muiauHApa (MapajuieNibHO U MEPHEHIUKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuiebHOE OCHOBAHHUIO U MPOXOSIIEe 4Yepe3 BEPIIHMHY), CECUCHUS
miapa.

BekTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocty u B mpocTtpaHcTBe. CloKeHHME W BbIUMTAHUE
BEKTOPOB. YMHOXXEHUME BEKTOpa Ha 4YHCIO. Pa3imoxeHne BEKTOpa MO TpEM
HEKOMIUTaHapHbIM BekTopam. [IpaBuno mnapamnenenunena. Pemenune 3anmauy,
CBSI3aHHBIX C MPHUMEHEHUEM MNpaBWJI JNEUCTBUU € BeKkTopamu. lIpsamoyronbHas



cuctemMa KoopAuHat B npoctpaHcTBe. Koopaunarsl Bekropa. [Ipocrelimue 3anaun
B KOOpAMHATaX. YTroyl Mexnay BekTopaMu. CKalspHOE MPOU3BEIACHUE BEKTOPOB.
Bbrunciienre yriioB Mexay OpsIMBIMU U IDIOCKOCTAMH. KOOpauHATHO-BEKTOPHBIN
METO/I IIPU PEILICHUU T€OMETPUUECKUX 3aau.



INIJTAHUPYEMBIE PE3YJIBTATDBI

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pEe3yJAbTaThl OCBOCHUS MPOTPAaMMbl Y4EeOHOTO TpeameTa
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe Bocnnutanme:

c(hOpPMUPOBAHHOCTHIO  TPAXKJAHCKOM  MO3UIMU  OOydYalollerocss  Kak
AKTUBHOTO M OTBETCTBEHHOT'O 4JieHa POCCHMCKOIo OOIIEeCTBa, MPEACTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SIBICHUH,
npolenyp TrpaxaaHCcKoro oOmiectBa (BBIOOPHI, OMNPOCHI W TMp.), YMEHHUEM
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIMSIMU U Ha3HAYEHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUMCKON T'PaKIaHCKON UJEHTUYHOCTH, YBAXKEHUS
K TIPOIIJIOMY M HACTOAIIEMY POCCUUCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIIICHUEM
K JOCTH)KCHHUSIM POCCHUHCKMX MAaTeMAaTHKOB W POCCHUMCKON MaTeMaTU4YeCKOM
IIKOJIbI, K HWCIIOJB30BAaHUIO ATHUX JOCTHKCHUN B JPYTMX HayKaX, TEXHOJIOTHSX,
chepax IKOHOMUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAHUEM JTyXOBHBIX LIEHHOCTEU POCCHIICKOTO Hapoma;
c(hOpPMHUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHHUS, OJTHYECKOTO  IIOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHECHUEM JOCTUKECHUI HAYKU U JESITEIbHOCTHIO
y4€HOTr0; 0OCO3HAHHUEM JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMYMBOTO OyMYIIEro.

JcTeTHYecKoe BOCIUTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHPY, BKJIIOYAs ICTETUKY MATEMAaTHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pElIEHHNH, pacCyXIcHUN;
BOCIIPUMMYHBOCTBIO K MAaTEMAaTHYECKUM aCIIEKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHHE:

c(hOpMHUPOBAHHOCTBHIO YMEHHUS TPUMEHATh MaTEMaTHYCCKHUE 3HAHHS B
HWHTEpecax 370poBOro U 6e30macHoro odpasa KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS
K CBOEMY 3JIOPOBBIO (340pOBOE NMUTaHHE, COATaHCUPOBAHHBIA PEXKUM 3aHITHH U

OT/IbIXa, perymisipHas busnueckas aKTUBHOCTH); ¢dbuszruecKoro
COBEPIIIEHCTBOBAHUA, npu 3aHIATHUSIX CIIOPTHUBHO-03/I0POBUTEITHHOM
JeSTETHHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuuHbIM  chepaM  MPOPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oynymeit mnpodeccun U peann3oBbIBATh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,
FOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTreMaTH4ecKOMy OOpa3oBaHUIO U



CaMOOOpa30BaHUIO HA TMPOTSIKEHUM BCEW >XU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAaITpaBIEHHOCTH.

IKO0J0IrHYecKoe BOCIIUTAHHUE:

c(hOPMUPOBAHHOCTBIO JKOJIOTUYECKOW KYJIBTYPhl, MOHUMAHUEM BIUSHUS
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIUATIBLHOMN
Cpelbl, OCO3HAHMEM TJOOAJIBHOIO XapakTepa HSKOJOTMYECKUX MpolJieM;
OpUCHTAIIMEH Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUHN JJIsi pellieHHs 3a1ad B
o0JlacTU OKpYXalollle cpebl, IUIAHUPOBAHUS TIOCTYNKOB M OLIEHKH UX
BO3MO>KHBIX TTOCJICICTBUH VISl OKPY>KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO MO3HAHUS:

c(hOpMUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAYKH U  OOIIECTBEHHOW TMPaKTUKHU, TMOHUMaHHEM
MaTeMaTHUYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIbHOCTH, ATaloB €&
Pa3BUTHUA W 3HAYUMOCTH JJIS Pa3BUTUS IIMBWIM3AIUU, OBJIAJCHUEM S3bIKOM
MaTeMaTHKA M MaTeMaTH4YeCKOW KyJIbTYpOHW KakK CpPEJCTBOM IIO3HAHUS MHDA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOCKTHYID W HUCCIEIOBATEILCKYIO JICSATEILHOCTh
WHJIMBUIYaJIbHO U B TPYIIIE.

METAIPEIMETHBIE PE3YJIBTATHI

MeranpeaMeTHble pe3yJabTaThl OCBOSHHUS MPOrpaMMBbl yU4eOHOTO MpeaMeTa
«MaTtemaTuka» XapaKkTepU3yIOTCA OBJIaJICHHUEM YHUBEPCATbHBIMU
NO3HABAMEIbHBIMU  OCUCMBUAMY,  VHUBEPCANbHbIMU — KOMMYHUKAMUBHLIMU
OelcmBUAMU, YHUBEPCAIbHLIMU PecYIAMUBHbIMU OelUCBUSMU.

1) VHusepcanvnvie  noznasamenvHuwvle  Oelicmeus, obecneyusaiom
Gdopmuposanue 6a308bIX KOCHUMUBHBLIX NPOYECCO8 0OVUaOwuxcs (oceoemue
Memo0o08  NO3HAHUSL — OKpYJcanwe2o  Mupa,  HPpUMEHeHUe  J102U4eCKUX,
UCCce008amenbCKux onepayuli, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble JJoruueckue 1ecTBUS:

e BBIABJATH U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUUECKUX
OOBEKTOB, TOHATUH, OTHONMIGHHWH MEXAY TMOHATUIMH; (HOPMYIHPOBATH
oTpeIeNICHHsI TIOHSITHI; yCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(PpUKAIUH,
OCHOBaHMS 11 0000IIEHNS U CPAaBHEHUSI, KpUTEPUH TIPOBOAUMOIO aHAJIN3a;

e BOCIpHUHHMMATh, (GOPMYJIHPOBATH H  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbBIC, €IMHUYHbBIC, YACTHBIC U 0OIIINE; YCIOBHbIC,

e BBIABIATH  MAT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3M W
MpoTHBOpeUrs B (akTaxX, NaHHBIX, HAOIIOJCHHUIX M YTBEPXKICHHUAX; IpeJlaraTh
KPUTEPUU JJIs BBISBICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUUN;

e JICJATh BBIBOJBI C HCMOJB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3AaKJIIOUYCHUM, YMO3aKIIOUEHHH 110 aHAJIOTUH;



e IPOBOJUTH CaMOCTOSITEJIbHO  JO0Ka3aTelbCTBA  MATEMATHUYECKHX
YTBEPXKIEHUNU (TpsiMblE W OT TMPOTUBHOrO), BBICTpAUBATh ApPTYMEHTAIIMIO,
MPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYXICHUS U
BBIBO/IbI;

e BBIOMpATh CHOcOO penieHusi y4yeOHOW 3aqayu (CpaBHUBATh HECKOIBKO
BApDUAHTOB  PEIICHUS, BbHIOMpaTh Haubojee  MOAXOMAUIMUA ¢ YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarTeabckue qeiiCTBUS:

e HCIIOJIb30BaTh BOMPOCHI KAK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHMUS;
(dopMynupoBaTh  BONPOCHI,  (UKCUpYIOIIME  MPOTHBOpEYHE,  MpolJemy,
yCTaHABIMBATh MCKOMOE M JaHHOE, (OpMHpPOBATh THIOTE3Y, apryMEHTHUPOBATH
CBOIO MO3ULIMI0, MHEHHE;

e TPOBOJUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN AKCTIIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTH4ecKoro oOBEeKTa,
SBJICHUS, TIPOIlecCa, BBISBICHUIO 3aBUCUMOCTEH MeXay OOBbEeKTaMH, SBJICHUSMHU,
POLIECCaAMU;

e CaMOCTOATENHHO (HOPMYTUPOBATH O00OOIIEHHS U BHIBOJIBI 110 PE3YNIbTATAM
NpOBENEHHOTO  HAOMIOJEHUS, HCCIIEIOBAaHUS, OLEHHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB M O00OIIICHUI;

e IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MpPOLIECCa, & TAKKE BbIIBHUIAThH
IPEATNOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmanmeii:

e BBIIBIATH JAeUUUTH MHPOpPMALIMU, AAHHBIX, HEOOXOAUMBIX JI OTBETa
Ha BOIIPOC U JIJI PELLICHHUS 3a/1a4uu;

e BBIOMpaTh HMHQPOpPMAIMIO W3  HUCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHANIM3UPOBATh, CHUCTEMATHU3UPOBaTh W  HMHTEPIPETUPOBATH  HMHQPOPMAIIUIO
Pa3TUYHBIX BUIOB B (OPM IPEICTABICHNUS,

e CTPYKTYPUPOBATHh MH(MOPMAIINIO, TPECTABIATh €€ B pa3IMUHBIX (HOopMaXx,
WJLTIOCTPUPOBATh Tpaduyuecky;

e OILICHUBATh HaJIEKHOCTD uHbopMaIuu o CaMOCTOATEJIEHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2) VuusepcanvHvie KOMMYHUKAmueéHbvle Oelcmeus, 00ecneqyusaom
cpopmMupo8aHHocms CoyUanIbHbIX HABLIKOE 00YYAIOUJUXCA.

Oo0wmenne:

e BOCIPUHUMATL M (QOPMYIUPOBATh CYXKICHUS B COOTBETCTBUU C
YCJIOBUSIMH U LEISIMH OOUIEHUS; SCHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3pE€HHS] B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY PEIICHHS
3a/1a4l, KOMMEHTHUPOBATH MOJIYyUYCHHBIA pE3ybTar;



e B X0l OOCYXIEHHUS 3aJaBaTb BONPOCHI MO CYIIECTBY OOCYXIaeMoil
TeMBbI, TPOOJIEMBI, pEIaeMOoil 3a7jaun, BbICKa3bIBaTh UJEH, HAIIEICHHBIE HA TIOUCK
pEILIEHUs; COMOCTABIATh CBOHM CYXIEHHUS C CYXICHUSMHU JPYTrUX YYaCTHUKOB
auanora, oOHapyXHBaTh Pa3U4Me M CXOJCTBO TO3HIMMA; B KOPPEKTHOU (opme
(GopMynHpOBaTh pPa3HOTIACHUS, CBOM BO3PAKEHUS;

e TPEACTABIATH  PE3YyNbTAaThl  pEHICHHWs  3aJadyd,  OJKCIEpUMEHTA,
UCCJIEeI0BaHUs, TPOEKTa; CaMOCTOSATENbHO BBIOMPATh (OpMAT BBICTYIUICHHS C
y4€TOM 3aJ1a4 MPE3eHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHun4ecTBo:

e NMOHMMATh W  HWCIOJB30BATh  TMPEUMYIECTBA  KOMaHIHOW W
MHIUBHUIYaTbHOW pabOThl TpU pEHICHWH YYEeOHBIX 3a/ad; NPUHUMAThH I[ENb
COBMECTHOW JESTEeNIbHOCTH, IJIAHUPOBATh OPraHU3aldI0 COBMECTHOH padoThI,
pacnpenensTh BUAbl pabOT, JAOroBapuUBaThCs, OOCYKIATh MPOLECC M pPe3ybTaT
paboThI; 00001IaTh MHEHUS HECKOIBKHUX JTIFOJICH;

e yYacCTBOBAaTh B TPYNNOBBIX (QopMax paboTel (0OCyX)aeHUs, OOMEH
MHEHHH, «MO3TOBBIC IITYPMBD» W HWHBIC); BBINOJHATH CBOIO YacTh PabOTHI U
KOOPJMHUPOBATh CBOM JICWCTBUSA C JPYTMMH YJICHAMH KOMAaHJbI; OIICHHBATH
Ka4eCTBO CBOETO BKJIaja B OOIIMI MPOAYKT MO KPUTEPHUSIM, CHOPMYIUPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

3) Vuueepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaiom
Gopmuposanue cMbiC08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

e COCTABJISITH IUIAH, alNTOPUTM pEIICHUS 3aJadyd, BBIOUpATh CHOCOO
pemieHusi ¢ y4€TOM HUMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHpPOBATh U KOPPEKTUPOBATH BAapUAHTHl PELICHUN C YYETOM HOBOMU
uHOpMaIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHU T[IO3HABATEIBHOW pediekcur Kak OCO3HAHMS
COBEpIIAEMBbIX JACHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB; BIIAJIETh
croco0amMu CaMOINPOBEPKU, CAMOKOHTPOJISI Tpoliecca M pe3ysibTaTa pPEelIeHUs
MaTeMaTHYECKOM 3a7a4u;

e MPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NpPHU PEIICHUU
3a/1a4i, BHOCUTh KOPPEKTUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATEINBCTB,
JAHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHHUBATh COOTBETCTBUE peE3yjibTaTa LEIU H YCIOBUSIM, OOBSICHATH
MPUYUHBI IOCTUKEHUS WA HEJIOCTUKEHUS PE3yJIbTaTOB NESITEIbHOCTH, HAXOUTh
omuOKy, 1aBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATDBI



10 KVIACC

OnepupoBaTh NOHATUSAMU: TOUKA, IPSIMasi, INIOCKOCTb.

[IpyuMeHsATh aKCHOMBI CTEPEOMETPUU U CIEACTBUS M3 HUX MPU pEUICHUU
F€OMETPUUECKUX 3a/1a4.

OnepupoBaTh MOHATUSMH: MAPAVIEIBHOCTh U MEPHEHIUKYISIPHOCTH
NPSAMBIX U INIOCKOCTEM.

KnaccuduumpoBaTe B3aMMHOE pacCIOIOKEHUE NPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JIBYTPAaHHBIN yroy, TpaHU JBYT'PAHHOIO YIJa,
pedpo IBYrpaHHOrO yria; JUHEHHBIA YroJl JIBYTPAHHOTO YIJIa; rpajycHas mepa
JBYTPaHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKIIBIA W HEBBIMYKIIbIN
MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPAHHUKA, TPaBUIBHBIA MHOTOT'PAHHHUK.

Pacrno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAaHHUKOB (TMpaMHa; MPU3MA,
NpsIMOYTOJILHBIN Mapasuienenumnes, Kyo).

KnaccudunmpoBate ~ MHOrorpaHHuUKHM,  BbIOMpas  OCHOBaHUSA A
kinaccuukauy  (BbIMYKJIbIE W HEBBIMYKJIble MHOTOIPAHHUKHU; MpaBUIIbHBIC
MHOTOTPAHHUKH; NPSIMBbIE U HAKJIOHHBIE TPU3MBI, TapajljIeICIUIE Ib).

OnepupoBaTh MOHATUSAMHU: CEKYIAs IIJIOCKOCTh, CEYEHUE MHOTOI'PaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUEHUH, UCTI0NIb3Ysl METO]I CIIEIOB.

Crpourh ceueHuss MHOTOIPAaHHHKOB METOJIOM  CJIEJIOB, BBIIOJHATH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (DUTYp: BUA
CBepxy, cOOKY, CHU3Y.

Pemath 3amaun Ha HAXOXKAEHHE T'€OMETPUYECKUX BEJIMUYMH MO oOpasuam
WIM aJITOPUTMaM, NPHUMEHSS HM3BECTHBIE aHAIUTUYECKHE METOIbI MPU PEIICHUU
CTaHJAPTHBIX MAaT€MaTHYECKHUX 3a/1a4 HA BBIYMCIICHHE PACCTOSIHUN MEXAY ABYyMs
TOYKAMHM, OT TOYKM JIO MNOPAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKpEIIMBAIOUIUMUCS MTPSIMBIMHU.

PemaTp 3a7aun Ha HaxOXJAEHUE FE€OMETPUYECKUX BEIWYMH MO o0pasuam
WIN aIrOpUTMaM, NPUMEHSS W3BECTHBIE AHAJTUTHUYECKHUE METOJABI NPU PELICHUU
CTaHJAPTHBIX MaTeMAaTHMYECKUX 3aJa4 Ha BBIYHMCIEHUE YIJIOB  MEXIY
CKpPEIIMBAIOLIUMHUCA MPAMBIMHA, MEXIy MPAMOA M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, JIBYTPaHHBIX YIJIOB.

Borancnsate 00bEMBI U TUIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuga) ¢ TpuUMEHEeHHeM (OpMys; BBIYHCIATH COOTHOIICHHUS MEXIY
TUIOMIAIIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CUMMETPHUS B INPOCTPAHCTBE; LIEHTP, OCh U
IJIOCKOCTh CHMMETPHUU; LIEHTP, OCh U IJIIOCKOCTh CHMMETPUHU (PUTYPBI.



W3Bnekatp, mnpeoOpa3oBbIBaTh W HMHTEPIPETHPOBATH HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexax U
PUCYHKaX.

[IpumeHsATs reomeTpuueckue QakThl UIsl PELIeHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANOIATAIOIIUX HECKOJIBKO 11ar0B PELICHUs, €CJIM YCIOBUS IPUMEHECHUS
3a/laHbl B IBHOM (hopme.

IIpuMmeHAT, mpocTedIMe IPOTPAMMHBIE  CpPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a1ay.

[IprBoauTh, mpUMEpbl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTENM B NPUPOJLE U
YKU3HU, PaCIO3HABATh IPOSBICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUs Ha IPAKTUKE: aHAJIUM3UPOBATH PEajlbHbIC
CUTyallUM MW IIPUMEHATh HM3Y4YCHHBIE MOHATHUS B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTU4YeCKu C(HOPMYIUMPOBAHHOW MPOOJEMbI, MOJETUPOBATh pealbHbIC
CUTyallUM Ha $A3bIKE T'E€OMETPUM, WCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUECKUX MOHATUM U TEOpeM, arrapaTa ajireopbl; pemarhb
[IPAKTUYECKUE 3a7]a4M, CBA3aHHbBIC C HAXOXK/ICHUEM T€OMETPUYECKUX BEJIUYMH.

11 KJIACC

OnepupoBaTh MOHATHAMH: MWJIMHAPUYECKAsT TOBEPXHOCTh, OOpa3yroIue
MUIMHAPUYECKON  TOBEPXHOCTH;  LWJIMHIAP;,  KOHMYECKas  IOBEPXHOCTH,
o0OpazyroIue KOHHUYEeCKOM TOBEPXHOCTH, KOHYC; cheprudecKasi TOBEPXHOCTh.

Pacno3naBath Tena BpameHus (IUIMHIP, KOHYC, cdepa U mmap).

OOBSACHITH CIIOCOOBI TTOJTYYCHUS TEJT BpAIICHHUS.

KiaccudunmpoBats B3aiMHOE pacroyiokeHue chephl U TUIOCKOCTH.

OnepupoBaTh MOHITUSMH: IAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CJIOW, OCHOBaHHUE IIAPOBOTO CJIOs, BHICOTA IIAPOBOIO CJIOS;
1apOBOU CEKTOP.

Boluncnate 00bEMBI M IJIOIIAAM  TMOBEPXHOCTEH TEN  BpallleHUs,
T€OMETPUYECKUX TeIl C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHSATHUSAMH: MHOTOTPAHHUK, BIUCAaHHBIM B chepy u
OMMCAaHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WM TEJO
BpAIICHMSI.

BbluncnsaTh COOTHOLICHUSI MEXKY IUIOMIAASIMUA MOBEPXHOCTEH U 00BEMaMu
MOA0OHBIX TElL.

N300pakate m3ydaembie (UTYpBl OT PYKH W C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoinonHsATh (BBIHOCHBIE) TUJIOCKME YEPTEkKU U3 PUCYHKOB MPOCTHIX
00BbEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y; CTPOUTH CEUCHHMS TeJl BpaIllCHUS.



N3Bnekarb, HMHTEPNpPETHUPOBATH U MPEOOpPa30oBbIBATH HHPOPMAILUIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (DUTypaX, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINOJIHATE NEUCTBUSL CIIOKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB H
YMHOKEHUSI BEKTOpa Ha YKUCJIO, OOBSICHATh, KAKUMHU CBOMCTBAMU OHU 00JIa/1at0T.

[IpuMeHTh TpaBUIIO MapajiesienuIeaa.

OnepupoBaTh NOHATHSAMH: JE€KAPTOBBI KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOJYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJI MEKIY
BEKTOpPaMH, CKISIPHOE MPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxonuth cyMMy BEKTOPOB M MPOM3BEICHUE BEKTOpAa Ha YHUCIO, Yroj
MEXy BEKTOPAMH, CKaJIPHOE MPOU3BEIACHHUE, PACKIAJbIBATh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPAaBHEHUEM B J€KaAPTOBOM CUCTEME KOOPIMHAT.

[IpumensTs reoMerpuueckue ¢GakThl IJIs PEHICHUS CTEPECOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOJIBKO IIaroB PeIIeHUs, €CJIM YCIOBUS NPUMEHEHUS
3a/1aHbI B SIBHOU (hopme.

Pemate mpocreiiiire reoMeTpruuecKue 3aJadyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemlatp 3amaum Ha [10Ka3aTENbCTBO MAaTEMAaTHUYECKUX OTHOUIEHUW U
HAX0XJICHHE T€OMETPUUECKUX BEJIMYMH N0 00pasliaM WM aifTOpUTMaM, IPUMEHSS
U3BECTHBIE METO/IbI IIPU PEIIEHUU CTAHIAPTHBIX MATEMATUUECKUX 3aa4.

[IpumensaTs mpocTeWMe MNPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoaUTH NMpUMEpPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEW B NIPUPOJE U
KU3HH, pACIO3HABATH POSABICHUE 3aKOHOB F€OMETPUU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHWS HA NPAKTUKE: AHAJIU3UPOBATH PEaJIbHBIC
CUTyallUM W IIPUMEHSATh HW3YYCHHBIE NOHATHS B MPOLECCE IOUCKA PELICHUS
MaTeMaTu4eckd Cc(HOpMyIUpPOBAHHOW MPOOJIIEMBbI, MOJAEIUPOBATh PpPEaTbHBIC
CUTyallMM Ha $3bIKE TE€OMETPHUM, MWCCIEA0BATh IOCTPOCHHBIE MOJEIU C
MCITIOJIb30BAaHUEM TE€OMETPUYECKUX TIOHIATHI U TE€OpeM, ammapara aareOpsl; penarh
MMPAKTUYECKUE 3a]1a4, CB3aHHBIC C HAXOKJICHUEM T€OMETPUYECKHUX BEJTUUMH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl
1 BBenenue B ctepeomeTpuio 10 brommorexa [TOK
https://m.edsoo.ru/1c209e37
) [Ipsimble ¥ IIIOCKOCTH B MPOCTPAHCTBE. > 1 bubmuorexa [JOK
[TapamiensHOCTE IPAMBIX U IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NPSAMBIX U 12 bubnuoreka [JOK
IUTOCKOCTEMN https://m.edsoo.ru/1c209e37
4 VYTl MKy NPAMBIMU U TIIOCKOCTSIMU 10 1 buomorexa OK
https://m.edsoo.ru/1c209e37
5 MHororpaHHuKH 11 1 bubmorexa OK
https://m.edsoo.ru/1c209e37
6 OO6BbEMBI MHOTOIPAHHUKOB 9 1 bubmmorexa [OK
https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
7 [ToBTOpEHME: CeueHHUs], pACCTOSIHUA U YTJIbI 4 1
https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0




11 KVIACC

KoimmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM uudposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
MPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
bubmmoreka [IOK
1 T 12
eI BpatieHui https://m.edsoo.ru/1c209e37
" bubnuoreka [JOK
2 5 1
OObemet Ten https://m.edsoo.ru/1c209e37
bu6moreka [IOK
1 1
3 BexTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 0 https://m.edsoo.ru/1¢209¢37
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
cUcTeMaTu3alys 3HaHUu! https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
uudposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue
Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOHATHUS CTEPEOMETPUU: TOUKA,
npsmMasi, II0CKOCTh, MPOCTpaHcTBO. [IpaBuiia
bubmmoreka [{OK
1 M300pakeHUsI Ha PUCYHKaX: U300pakeHUs 1
. https://m.edsoo.ru/aecc77cd
IJIOCKOCTEH, MapajiebHbIX MPSIMBIX (OTPE3KOB),
CEpEINHBI OTPE3Ka
) [Tonatus: nepecekaromumecs MIOCKOCTH, 1 bubnuoreka [IOK
nepeceKarouecs npsmas v mIoCKOCTh https://m.edsoo.ru/2d8a9c99
3 [TonsTus: nepecekaronuecs MIOCKOCTH, | bubnuoreka [IOK
nepeceKarouecs npsmas v mioCKOCTh https://m.edsoo.ru/db685e73
3HaKOMCTBO C MHOTOI'paHHUKAaMH, N300pakeHne
4 MHOTI'OTPaHHUKOB Ha PUCYHKaX, Ha 1 Bubmrorexa LIOK
P pHCYHKax, https://m.edsoo.ru/a63959ed
MIPOEKLIMOHHBIX YEPTEKAX
5 HauanpHbie cBeieHUS 0 KyOe ¥ TUpaMHe, UX | bubmuoreka [JOK
pa3BépTkU U Mojenu. CeueHrss MHOTOTPAaHHUKOB https://m.edsoo.ru/b30dff38
6 HavanveHbie cBenieHus 0 Kyoe U mupamue, ux | bubnnoreka [JOK
pa3BépTkU U Mojenu. CeueHnss MHOTOTPAaHHUKOB https://m.edsoo.ru/3d8ffd32
[TonsiTHe 06 aKCHOMaTUYECKOM MTOCTPOCHUU
bubnuoreka [JOK
7 CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U 1
https://m.edsoo.ru/Occ5céfe
CJIEJICTBUS U3 HUX
8 [TonsiTHEe 06 aKCHOMAaTUYECKOM MOCTPOCHUU 1 bubnunoreka [JOK
CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U https://m.edsoo.ru/239¢8cb4




CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH

IHIOCKOCTH: TETpAdIP, Ky6, napaJijICJICIIUIIC ]

bubmmoreka [{OK
9 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUHU U
https://m.edso00.ru/65¢6b106
CJIECTBUS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM MOCTPOCHUN
bubmmorexa [{OK
10 CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
https://m.edsoo.ru/258fc245
CJIECTBUS U3 HUX
B3anMHOe€ pacnosiokeHue npsiMbIX B
bubmmoreka [{OK
11 IIPOCTPAHCTBE: MEPECEKAIOIINECS, ITapATIIIEIbHbIE
https://m.edsoo.ru/1a2520f6
Y CKPEIIUBAIOIIUECS TIPSIMBIC
[TapannensHOCTh TPSMBIX U TIIIOCKOCTEH B
12 IIPOCTPAHCTBE: ITapajuIeIbHbBIE IPSIMbBIC B bubmmorexa [OK
poctp - 11ap pAM hitps://m.edsoo.ru/93ad36b3
MPOCTPAHCTBE; MAPATUICIIBHOCTD TPEX MPSIMBIX
[TapannenbHOCTHh NPSMBIX U TUIOCKOCTEN B
. bu6mmoreka [IOK
13 npoctpanctse: [lapannenbHOCTh NpIMON 1
https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
bu6mmoreka [IOK
14 VYriasl ¢ cOoHanpaBI€HHBIMU CTOPOHAMM
https://m.edsoo.ru/9f4071b9
15 VYroa Mexny opsIMBIMH B IPOCTPAHCTBE bubnmorexa [IOK
Ay TP poCTp hitps://m.edsoo.ru/fc733862
16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE bubmnorexa [IOK
AV TP poctp https://m.edsoo.ru/2935a9a0
7 [TapannenbHOCTh MIIOCKOCTEN: MapaljieJIbHbIC bu6mmoreka [JOK
IIJIOCKOCTH https://m.edsoo.ru/2e18f255
N . bubmuoreka [JOK
18 CBoiicTBa napajjienbHbIX IIOCKOCTEH
https://m.edsoo.ru/e504d656
19 [IpocTeiimye mpocTpaHCTBEHHBIE GUTYPHI Ha bubnuoreka [IOK

https://m.edsoo.ru/4a28dc02




bubmuoreka [JOK

20 Hocrpoetie cerermit https://m.edsoo.ru/1d434d0f
. bubnuoreka [JOK
21 Hoctpoetne ceserit https://m.edsoc])_.[ru/e026fe5d
KontposnbHas ta 1o Teme "[Ipssmbie u
22 nnocfc?:m i Hf)ii:plefTBZ. I?IapaI?IJIeJI:HOCTB bubmmorexa [TOK
HPAMBIX 1 TIIOCKOCTEH" https://m.edsoo.ru/9a0a9%e56
3 [lepneHMKYISIPHOCTD NPSMOM U IUIOCKOCTH: bubnnorexa [JOK
IEPIEHINKYIAPHBIE IIPAMBIE B IIPOCTPAHCTBE https://m.edsoo.ru/b19f6aSd
4 [Ipsimble mapasienbHble U NEPIEHIUKYIISIPHBIE K bubmuotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/0ac11c95
)5 [Ipsimbie mapasienbHble U NEPIEHIUKYIISIPHBIE K bubmuotexa [JOK
IUIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak neprneHIuKyIIpHOCTH TPSIMOU U bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U bubnuoreka [IOK
IUIOCKOCTH https://m.edsoo.ru/79165d15
)3 TeopeMa o mpsMOM NMEPIEHANKYIISIPHOMN bubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/635c¢5087
29 TeopeMa o mpsMOU NMEPICHANKYIISIPHOMN bubnuoreka [JOK
ILIOCKOCTHU https://m.edsoo.ru/bd3745{8
30 Teopema o psIMOI EPIIEHIUKYIIPHON bubnunoreka [JOK
ILIOCKOCTHU https://m.edsoo.ru/7d18834b
[lepnieHuKyNsIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT
31 TOPII)KI/I zli mi,ocfocm, paCCTO}IHI/Ipe OT OPSIMOU 10 Bubmmorexa LIOK
1OCKOCTH https://m.edsoo.ru/33c477d3
3 [lepneHuKyIsip ¥ HAKIIOHHBIE: PACCTOSIHUE OT bubnunoreka [JOK

TOYKH 0 IIJIOCKOCTHU, PACCTOAHUEC OT HpHMOﬁ 0

https://m.edsoo.ru/66fefadd




IIIIOCKOCTH

[lepnieHIuKyIIsIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT

bubmmoreka [{OK

33 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM 10
https://m.edsoo.ru/aSb7b8e3
TIJIOCKOCTH
[lepnienuKyIsip ¥ HAKJIOHHBIE: PACCTOSIHUE OT
P yup P N bubmmorexa [{OK
34 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT NMPSAMOM 110
https://m.edsoo.ru/dbee22bc
TIJIOCKOCTH
35 VYTriabl B TPOCTPAHCTBE: YroJl MEXIY NPIMOM U bubnuoreka [JOK
IUIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
36 JIByrpaHHBIN yroJi, TMHEWHBIA YTOJI IBYTPAHHOTO bubmuorexa [JOK
yria https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHBIN yroJi, TMHEWHBIA YTOJI JIBYTPAHHOTO bubmuorexa [JOK
yria https://m.edsoo.ru/c7c777ed
18 [TeprieHAMKYASIPHOCT MIOCKOCTEN: MPU3HAK bubnuoreka [IOK
MEPIEHANKYIISIPHOCTH JBYX MJIOCKOCTEH https://m.edsoo.ru/ec3e2da3
39 [TepieHAMKYASAPHOCTD MIOCKOCTEN: MMPU3HAK bubnuoreka [IOK
MEePIEHANKYIISIPHOCTH JBYX MJIOCKOCTEH https://m.edsoo.ru/ed9e2a8e
40 [TepieHAMKYASAPHOCTD MIOCKOCTEN: MMPU3HAK bubnuoreka [JOK
MEePIEHANKYIISIPHOCTH JIBYX MJIOCKOCTEH https://m.edsoo.ru/ba75dc57
N bu6mmoreka [JOK
41 TeopeMa o TpEX nepneHAUKYISIpax
https://m.edsoo.ru/e4972cdc
N bubnuoreka [JOK
42 Teopema o TpEX nepHeHANKYIIpax
https://m.edsoo.ru/52188a7d
43 TeopeMa o0 TpPEX NMepHESHIUKYIIPAX bubmnorexa [IOK
p p p yp https://m.edsoo.ru/91246736
KoHnTtponwHas pabota no temam
" o bu6mmoreka [JOK
44 [lepneHUKYISIPHOCTD NPSMBIX U INIOCKOCTEN" U

"YTIBl MEXKIY IPSAMBIMU U INIOCKOCTAMHA"

https://m.edsoo.ru/5b971ef3




ITonsarue MHOI'OIrpaHHHUKa, OCHOBHBIC 3JICMCHTbLI

bubmuoreka [JOK

45 MHOT'OTPaHHUKA, BBITYKJIBIE U HEBBIITYKIIbIC
. https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; pa3BEPTKA MHOTOTPAHHHUKA
[Ipusma: n-yronpHas npu3Ma; rpaHd ¥ OCHOBAHMS
46 MIPU3MBL; TIPSIMasi U HAKJIOHHAS MPU3MbI; OOKOBas bubmmorexa [OK
P > 1P P ’ https://m.edsoo.ru/b4ad63ad
Y TIOJTHASI TIOBEPXHOCTH MPU3MBI
A7 [Tapannenenumnen, npsMOyroJbHbII bubnuoreka [JOK
rapajuieJIenuIle]] U €ro CBOMCTBa https://m.edsoo.ru/8a7be683
[Mupamuna: n-yrojibHasi IMpaMuia, TpaHu U
43 OCHOBaHHUE TUPAMUJIBI; OOKOBAs U TIOJIHAS bu6moreka [IOK
IIOBEPXHOCTH ITUPAMUJIBL; [IPAaBUJIBHAS U https://m.edsoo.ru/fblcd0as
yceu€HHas nmupaMmuaa
[IpaBusIbHBIE MHOTOTPAHHHUKH: TIOHSATHE
MIPAaBUIILHOTO MHOTOI'PAHHUKA; ITPaBUJIbHAS
bu6mmoreka [IOK
49 NpU3Ma U NPABUIIbHAS IUPaMUA; IPaBUIIbHAs
. https://m.edsoo.ru/074c8865
TpEeyroJibHasi TUPAMUAA U PABUIIBHBIN TETPASD;
KyO
50 [IpencraBnenue o MpaBUIbHBIX MHOTOT'PaHHUKAX: bubnuoreka [JOK
OKTa’ap, AOJACKAIP U UKOCABIDP. https://m.edsoo.ru/a0fdd5bf
CummeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIbHO TOUYKH, IPSAMOH, MIIOCKOCTH.
bubnuoreka [JOK
51 DNIEeMEHThl CHMMETPUH B ITUpaMuIax,
https://m.edsoo.ru/b9e777d9
napajuieJenuieaax, MpaBuibHbIX
MHOTOTpaHHUKAX
50 Brluucnenue 31eMeHTOB MHOTOTPaHHUKOB: bubnunoreka [JOK
pE€Opa, MuaroHa u, yribl https://m.edsoo.ru/6cdbecef
53 [Tnomanas 60KOBOI MOBEPXHOCTH U MOJTHOM bubnunoreka [JOK

TIOBCPXHOCTU HpﬂMOﬁ MMPpU3MBI, IJIOIAAb

https://m.edsoo.ru/37d84157




OCHOBaHMI, TeOpeMa 0 OOKOBOH ITOBEPXHOCTHU
HPSIMOM IIPU3MBI

[Tnomaas OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH

bubmmoreka [{OK

54 MPaBUJILHOM MUPAMUJIbI, TEOPEMA O TIJIOLIAIN
o . " https://m.eds00.ru/5603e30b
OOKOBOM TIOBEPXHOCTH YCCUEHHOU MUPaMUIBI
55 KonTponbnas paborta no teme "MHororpanHuku" bubmorexa HOK
https://m.edsoo.ru/a95f5c04
bubmmoreka [IOK
56 IT 0 00B¢
OHATHE 07 ODBEME https:/m.edsoo.ru/7ad0020b
b K
57 O6BbEM nupamMuIbl nommorexa 110
https://m.edsoo.ru/235171b3
58 O06bEM TUpamMuIBI bubmorexa HOK
https://m.edsoo.ru/f47dfefd
59 O06bEM TMpamMuIBI bubmorera [IOK
https://m.edsoo.ru/79¢10312
60 O06bEM TMpamMuIbI bubmorera [IOK
https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorera [JOK
https://m.eds00.ru/79853608
62 O06BEM TPU3MBI bubmorera [JOK
https://m.edsoo.ru/1e053890
bubnuoreka [JOK
63 0bé
OOBEM HpH3MEI https://m.edsoo.ru/482d3f51
64 Kontponsnas pabota no teme "OO0bEMBI bubnnoreka [JOK
MHOTOI'PaHHUKOB" https://m.edsoo.ru/28a6573c¢
65 IToBTOpEeHue, 0000IIeHNE cCUCTEMAaTH3AIUS bu6nuoreka [IOK
3HaHui. [locTpoeHue ceueHnii B MHOTOIrpaHHUKE https://m.edsoo.ru/098bedad
66 [ToBTOpEHue, 06001IeHNEe CUCTEMATH3AIIHS bubnunoreka [JOK




3HaHUU. BeIYKCIIEHHE PACCTOSHUM: MEXIY ABYMS
TOYKaMH, OT TOYKHU JI0 NIPSIMOM, OT TOYKH 10
IIJIOCKOCTH, MEXY CKPEIIMBAOIIMUCS

https://m.edsoo.ru/f7792ba9

MPSMBIMH
67 Hrorosas koHTpoJbHAs paboTa 1 bubnmorera [TOK
https://m.edsoo.ru/b9146bcO
[ToBTOpenue, 0600IIIEHNE CHCTEeMAaTU3aITUs
3HaHUW. Beraucienue yrios: Mexay
68 CKPENTUBAIOIINUMHUCS TPSIMBIMHU, MEXTY TPSIMOU U 1 bubnmorera [TOK
> MEHAY https://m.edso0.ru/56765e8b
MJIOCKOCTHIO, IBYTPAHHBIX YIJIOB, YIJIOB MEXIY
TTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




11 KVIACC

KoaunuyectBo yacos DJIeKTPOHHbIE
undposbie
Ne i/ Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl

| Cdepa u map: neHTp, paanyc, JuameTp; | bubnuoreka [JOK
IJIOLIAa/1b TIOBEPXHOCTHU chephl https://m.edsoo.ru/0341bc2b
BsaumHoe pacnonoxenue chepsl u

bubmmoreka [{OK
2 IJIOCKOCTH; KacaTellbHas MII0CKOCTh K cdepe; 1
https://m.edsoo.ru/bed12a43
I01maak chepol

3 N3o00paxkenue cdepsl, 1mapa Ha MIOCKOCTH. 1 bubnuoreka [JOK
Cedenus mapa https://m.edsoo.ru/bc 1572
[unuHapudeckas TOBEPXHOCTb,

4 00pasyromue MHIHHIPUIECKOM | bubnuoreka [IOK
MOBEPXHOCTH, OCh IIMJIMHIPUIECKON https://m.edsoo.ru/6054b8cl
ITOBEPXHOCTH
Hununaap: ocHoBaHUS U OOKOBast

bu6mmoreka [JOK
5 MIOBEPXHOCTb, 00pa3ymolas U 0Ch; IJIOMAIb 1
. . https://m.edsoo.ru/188f6216
OOKOBOH U MOJHON MOBEPXHOCTH
N3o00paxkenne nuInHApa Ha MIIOCKOCTH.

6 PazBéprka unnunapa. CeueHuss HUIMHAPA 1 bubnnoreka [JOK
(TIOCKOCTBIO, TApAILICIBHON UITH https://m.edsoo.ru/016e25eb
MEePIEeHIUKYIAPHOMN OCH IIINHAPA)

KoHnnueckas moBepxHoCTh, 00pa3yromiue
N P Py bubmuoreka [JOK
7 KOHMYECKOU MOBEPXHOCTH, OCh M BEPIIMHA 1
. https://m.edsoo.ru/c94ba09b
KOHHUYECKOW MOBEPXHOCTU
8 Konyc: ocHOBaHme U BepiirnHa, 00pa3yromias 1 bubnunoreka [JOK




U OCh; IUIOIIAaAs OOKOBOI M ITOJIHOM
IIOBEPXHOCTHU

https://m.edsoo.ru/897dd3b2

VYceu€HHbI KOHYC: 00pa3yroIIre U BhICOTA;

bu6mmoreka [{OK

9
OCHOBaHHA U OOKOBas MOBEPXHOCTH https://m.edsoo.ru/1468bab3
N300pakeHne KoHyca Ha MI0CKOCTH.

10 Pa3Béprka konyca. CeueHus KoHyca bubnuorexa [JOK
(TJI0CKOCTHI0, MapaJlIeNIbHON OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
MIJIOCKOCTHIO, TIPOXO/ISIIEH Yepe3 BEPIINHY)

1 Kombunarus Ten BpamieHus u bubnuoreka [JOK
MHOTOTPaHHHUKOB https://m.edsoo.ru/3cef10eS
MHororpaHHHK, ONMCaHHBIA OKOJIO cephl;

12 cdepa, BUcaHHAsi B MHOTOTPaHHUK WJIU B bubamorera LHOK

pa, P https://m.edsoo.ru/0b136158
TEJIO BPAIICHUS
13 [TorsTre 06 00béMe. OCHOBHEBIC CBOMCTBA bubmuorexa [JOK
00BEMOB T https://m.edsoo.ru/26a03fb7
N bub OK
14 O06bEM IUIMHAPA, KOHYCa nommorexa L
https://m.edsoo.ru/5513d87b
N bub OK
15 O06bEM 11apa 1 wiomaas chepsl nommorexa L
https://m.edsoo.ru/d189bde2
[TomoOHbIE TENa B MPOCTPAHCTBE.
bu6mmoreka [JOK
16 CoOOTHOILIEHUS MEXK]Ty TTOIIAASIMHU
. . https://m.edsoo.ru/810cfleb
MMOBEPXHOCTEH, 00bEMAMU TI0TI0OHBIX TEJT

7 KontponpHas padota o temam "Tema bubnunoreka [JOK
BpamieHus" u "O0bemsbl Ten" https://m.edsoo.ru/4a33a8ab

bu6mmoreka [JOK

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

https://m.edsoo.ru/5caefclb
bu6mmoreka [JOK

19 CrnoxeHue ¥ BBIUUTaHUE BEKTOPOB

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




bubmuoreka [JOK

20 YMHOKEHUE BEKTOPA HA YUCIIO
https://m.edsoo.ru/dee379eb
Pasnosxxenne BexkTopa 1o TpéM
bu6mmoreka [{OK
21 HEKOMIUTAHApHBIM BeKTopaM. IIpaBuio
https://m.edsoo.ru/a28fd74e
napajuiesenunesaa
2 Pemenue 3aga4, CBA3aHHBIX C IPUMEHEHUEM bubnuorexa [JOK
MpaBuI ACUCTBHI C BEKTOPAMH https://m.edsoo.ru/5a827900
oy KoopanHaTHO-BEKTOPHBIN METO ITPU bubnnorexa [JOK
pELIEHNH TEOMETPUYECKUX 3a1a4 https://m.edsoo.ru/d3alfe30
[IpsiMoyronpHas cucTeMa KOOpIMHAT B
DAMOIE P Bu6mmorexa 1[OK
24 npocTtpancTBe. KoopauHaTel BEKTOpA.
. https://m.edsoo.ru/48db7058
[IpocTeitmme 3a7aun B KOOpAMHATAX
)5 Yron mexay Bekropamu. CKasipHOE bubmuotexa [JOK
MIPOU3BEICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brrunciienue yrioB Mexay NpsMbIMU U bubnuoreka [IOK
IUIOCKOCTSMU https://m.edsoo.ru/8efbe78e
7 KonTtponbHas padoTa no Teme "BekTopsl u bubnuoreka [JOK
KOOpJIMHATHI B MPOCTpaHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpenue, 06001IeHNE U cUCTEMaTH3alus
. bu6mmoreka [JOK
28 3HaHui. OCHOBHBIC (PUTYPHI, HAKTHI,
https://m.edsoo.ru/1780bas5d
TEOPEMBI Kypca IUIAHUMETPUH
[ToBTOpEHue, 06001IeHNE U cUCTeMaTU3aluUs
29 3HaHuii. OcHOBHBIE (QUTYPBI, PAKTHI bubmmorexa [TOK
’ M ’ https://m.edsoo.ru/078cd184
TEOPEMBI Kypca IUIAHUMETPUH
[ToBTOpEHue, 06001IeHNE U cCUCTEMaTU3alIUs
. bubnmuoreka [JOK
30 3HaHUU. 3a/1a4M TUIAHUMETPUU U METObI UX
https://m.edsoo.ru/7491efe0
penieHus
31 [ToBTOpEHue, 06001IeHNE U cCUCTeMaTU3alIUs bubnunoreka [JOK




3HaHUM. 3a/1a4M TUIAHUMETPUU U METOIbI UX
perieHus

https://m.edsoo.ru/4dffda97

[ToBTOpEHUe, 0600IICHNE U CHCTEMAaTU3AIINS

bubmmorexa [{OK

32 3Hanuil. OCHOBHBIE (DUTYPHI, (HaKTHI, 1
https://m.edsoo.ru/74b2ad91
TEOPEMBI Kypca CTEPEOMETPUHN
33 Hrorosas koHTposbHas paboTa 1 bubmorexa HOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEHue, 06001IEHNE U cUCTEMaTU3aLus | bubnnorexa [JOK
3HAHUI https://m.edsoo.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34
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