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INOACHUTEJIbBHASA 3AIINCKA

Pabouas mporpamma ydeObHOro kypca «l'eomeTpusi» 06a30BOro ypoBHS st
obyuaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHOBe DenepalbHOTO
rOCYJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa CpPEeIHEro o0IIero oopa3zoBaHusl,
C yu€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHHWH, MPEABABIAEMBIX K
MaTeMaTU4ecKoMy OOpa30BaHMIO, W TpPaJUMLUUNA POCCUUCKOr0 0Opa3oBaHMUS.
Peanuzanus mporpaMMbl 00ecTiedMBaeT OBIaJACHNE KIIOYEBBIMU KOMITETECHITHSIMH,
COCTaBJISIIOIIMMHU OCHOBY JUISI CaMOpPa3BUTHS M HEMPEPBIBHOTO 00pa3oBaHUS,
IIEIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO U TMO3HABATEILHOTO PAa3BUTHS
JUYHOCTH O00YyYarOIHUXCS.

HEJIA U3YUYEHUA YYEBHOI'O KYPCA

BaxxHocTh yuyeOHOro Kypca TIE€OMETpUM Ha YPOBHE CpPEIHEro OoOIero
oOpa3oBaHusi 00ycClOBJI€HA NPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX H
NPEIMETHBIX PE3yIbTaTOB OOYYEHHS TEOMETPUU B HAMPABICHUH JIMYHOCTHOTO
pa3Butusl oOydaromuxcsi, (popmupoBaHus (YHKIMOHATBHOM MaTeMaTUyecKou
T'PaMOTHOCTH, U3y4EHUS IPYruX Y4eOHbIX TuciuIuiiH. Pa3Butue y oOydarommxcs
NPaBUIBHBIX MPEACTABICHUI O CYNIHOCTH W TMPOUCXOXKIACHUU TE€OMETPUUYECKUX
a0CTpaklMii, COOTHOLIEHWU pEATbHOTO M HACAIBHOI0, XapakTepe OTPaKeHHUs
MAaTEMATUYECKOW HAYKOW SBJICHUM M IIPOLECCOB PEAIBHOTO MHUPA, MECTE
T€OMETPHUHU B CHCTEME HAyK M POJIM MAaTEeMaTHIECKOTO MOJICTHPOBAHUS B HAYIHOM
MO3HAHWU U B IPAKTHKE CIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PECHHUS
yUalimxcsi, a TaKKe KadecTB MBIIUICHUS, HEOOXOMUMBIX Ui aJanTalud B
COBPEMEHHOM OOI1IECTRBE.

['eomerpust siBnsieTcss OMHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CpPETHETO
oOmero oOpa3oBaHusA, TaK Kak OOECHEYMBAET BO3MOXKHOCTb M3YUEHHUS Kak
JVICHIUTIINH €CTECTBEHHO-HAYUYHOW HAMPaBICHHOCTH, TaK U TYMaHUTapHOM.

Jlorudeckoe MbIIieHHe, (GOPMUPYEMOE MPU HU3YYEHUH OOYyUarOIIUMHUCS
MNOHATUWHBIX OCHOB T€OMETPUH U TOCTPOSCHUH LIETIOYKH JIOTHUYECKUX YTBEPKICHUN
B XOJI¢ pEIICHHs T'e€OMETPUUYECKHX 3a/Jad, YMEHHE BBIJIBUTaTh W OINPOBEPTraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIIONb3YIOTCA IMPU PEIICHUH 33/1a4 €CTECTBEHHO-
HAY4YHOT'O [IMKJIa, B YaCTHOCTH U3 Kypca (DU3HKH.

YMeHne OpUeHTHpPOBaThCA B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO
BCEX O00JIACTAX AEATENbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHUE €ro COIUalbHOro ObITUsA, (Qopma
OTPaXEHHsI OKPY’KAIOLEr0 MHUPA, YCIOBHUE YCIEHNIHOTO IMO3HAHUS U AKTUBHOIO
npeoOpa3oBaHus  JAedcTBUTENbHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEOWHSIET pa3Hble BUABl yUYEeOHOH H TPYIOBOH JEATEIHHOCTH,



SBIIACTCS OJHUM M3 MPO(ECCHOHATBHO BAXXHBIX Ka4deCTB, MOATOMY aKTyalibHa
3amaya (HOPMHUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIINIJICHUS Kak
Pa3HOBUIHOCTH OOpa3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMITOHEHTa B
MOJITOTOBKE K MPAKTUYECKOM JAEATEIbHOCTH IO MHOTUM HAIPABIICHUSM.

[lenp ocBoeHust mporpammbl yuebHoro kypca «l'eomerpus» Ha 0Oa3oBOM
ypoBHE 00yuyeHHss — oOmeoOpa3oBarenbHOe W OOHIEKYJIBTYpHOE pa3BUTHE
oOyJarommxcs  4epe3  0OecCreueHre  BO3MOXKHOCTH  MpUOOpETeHus U
WCIIOJIb30BAHUSL CUCTEMATHYECKUX TE€OMETPUUYECKUX 3HAHUW W JEUCTBU,
cnenupuIHBIX T€OMETPHUH, BO3MOXKHOCTU yCIEIIHOTO MPOJI0JKEHUs 00pa30BaHUs
0 CTIEUATBLHOCTSIM, HE CBSI3aHHBIM C TIPUKJIIAIHBIM UCIIOIH30BAHUEM T'€OMETPHUHU.

[Iporpamma mo reoMmeTpuu Ha 0a30BOM YPOBHE TMpeAHA3HAYCHA JUIs
00y4JaroImMXCcs CPeTHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHUM
Ha YPOBHE OCHOBHOTO 00IIero oopa3oBanus. Takum oOpa3zoM, oOydaromuecs Ha
0a30BOM ypOBHE JOJIKHBI OCBOUTH OOIIME MATEeMAaTUYECKHE YMEHUS, CBS3aHHbBIC
co crenuduKol TeoMeTpur U HEOOXOJUMBbIE ISl >KU3HU B COBPEMEHHOM
obmrectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTh M3YYUTh T'€OMETpPHUIO0 Oosiee
rIyOOKO, €CliM B JajlbHEHIIEM BO3HHUKHET HEOOXOIUMOCTh B T€OMETPUYECKUX
3HaHMSIX B MPOGECCUOHATILHOMN JESTEIIbHOCTH.

JlocTkeHue 1e1M OCBOEHUS MPOTrpaMMbl OOECIEUYMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMM 3aJadaMH OCBOEHHUS  Kypca
«I"eomerpun» Ha 6a30BoM ypoBHE B 10—11 kraccax siBISIOTCS:

e (opmupoBaHue TpEACTaBICHUS O TEOMETPUU KaK YaCTH MHUPOBOM

KYJBTYPhI M OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIUM MHPOM;

e (opmupoBaHue TMpeACTaBICHUS O MHOTOTPAaHHUKAX M TejaX BpalieHUs
KaK 0 BOKHEUIIUX MAaTEMAaTUYECKUX MOJEISX, MO3BOJISIIOIIUX OIMKUCHIBAThH
Y U3y4aTh Pa3HbIC SIBJICHUSI OKPY’KAIOIIET0 MUPA;

e (opmupoBaHne yMmeHHUs pacrlo3HaBaTh Ha YepTekKax, MOJICIAX U B
peaIbHOM MHPE MHOTOTPaHHUKH U TeJIa BPAIICHHUS;

e OBJAJICHWE METOJIAMH PEIICHUS 337a4 Ha MOCTPOCHUS HAa M300paX)KEHHIX
IPOCTPAHCTBEHHBIX QUTYP;

e (opmupoBaHre yMeHHS ONEPUPOBATH OCHOBHBIMU TOHATUAMH O
MHOTOTpaHHUKAX M TeJlaX BPaIIeHUS U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHWE  QITOPUTMAMHU  pEHICHUS  OCHOBHBIX  THUIIOB  3ajiad;
dbopMupoBaHWE  YMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKa3aTelbHbIC
pacCy>kKIeHUsI B XOJE pPEIICHUS CTEPEOMETPUUECKUX 3a]ad U 3a/ay C
IPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHUE UHTEJUIEKTYaJTbHbIX u TBOPUYECKHUX CHOCOOHOCTEM
oOy4JalImuxcs, IMO3HABATEIIbHOW  aKTUBHOCTH,  HCCIIEJI0BAaTEIhCKHUX
yMEHUH, KpUTUYHOCTH MBIILJICHUS;



o (opmupoBanue byHKIIMOHATHHOM IrPaMOTHOCTH, peNeBaHTHOM
F€OMETPUM: YMEHHE paclo3HaBaThb IPOSBICHHUS TE€OMETPUUYECKUX
MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX >KMU3HEHHBIX
CUTYyallUAX U TPHU U3YYEHUU JPYTUX y4eOHBIX TPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEH W 3aKOHOMEpPHOCTEW, (HOpMYITUpOBATh WX Ha S3BIKE
T€OMETPUM U CO3/1aBaTh F€OMETPUUECKUE MOJEIU, IPUMEHSATh OCBOCHHBIN
FEOMETPUYECKUI ammapaT sl pPEelIeHUus NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLEHUBATH MOJTYyYECHHBIE PE3YIIbTATHI.

OTnUYUTENbHOW OCOOEHHOCTBIO MPOTPAMMBI SIBIISIETCS BKJIIOYEHHE B KYpC
CTEpEOMETPUM B Haualle €ro W3y4YeHHs 3aJay, pellaeMblX Ha YpPOBHE
WHTYUTUBHOTO TTO3HAHUS, U ONPEACTIEHHBIM 00pa30oM OopraHU30BaHHAas padoTa HaJ
HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO U TPOCTPAHCTBEHHOTO
MBIIUJIEHUSI, CTUMYJUPYET MPOTEKAHUE MHTYUTHUBHBIX IPOILIECCOB, MOTUBUPYET K
JaNbHEHIIEMY U3YUYEHUIO TTPEMETA.

[Ipenmourenue oTHAETCS HATJISIIHO-KOHCTPYKTUBHOMY METOIY OOyUYeHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO -
MIPAKTUYECKON JEATENbHOCTU. Pa3zBUTHE NPOCTPAHCTBEHHBIX MPEACTABIECHUNA Y
ydaluxcss B Kypce CTEPEOMETpUM MPOBOJUTCS 3a CUET pELICHHs 3aJad Ha
CO3JIaHME  TPOCTPAHCTBEHHBIX O00pa3oB W  3a7ad Ha  ONEPUPOBAHHE
mpocTpaHCcTBeHHbIMU oOpa3zamu. Co3nanue o0Opaza MPOBOAUTCS C OMOPOM Ha
HATJIAIHOCTh, a OMNEpPHUPOBAHME OOpa3oM — B YCIOBUSX OTBIEYEHUS OT
HarJISIAHOCTH, MBICIIEGHHOT'O U3MEHEHUS €r0 HCXOJHOTO COJIEPKaHUSI.

OcHoBHBIE cojzieprKaTenbHble JIMHUU Kypca «['eomeTpum» B 10—11 knaccax:
«MHororpanaukn», «IIpsMble U MIIOCKOCTH B MPOCTPAHCTBEY, « Tena BpaleHus»,
«BeKTopbl 1 KOOPAMHATHI B MPOCTpaHCTBE». DOpMUPOBaHKE JTIOTUYECKUX YMEHUN
pacnpenensieTcss He TOJbKO [0 COJEpP)KAaTeNbHbIM JIMHUSIM, HO M 1O ToJaM
00y4eHUs Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHMUs.

Conepxanue oOpa3oBaHHsA, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJibTaTaM
OoCBOeHHsA pabodeill mporpamMMbl, pacnpeneln€HHbIM 10 TojaM OOydeHHs,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4dYTOOBI OBJIaJICHUE TE€OMETPUYECKUMU
MOHSATUSIMU U HaBBIKAMM OCYILECTBIISLIOCH MOCIEA0BATEIbHO U MOCTYyNaTEIbHO, C
COOTIOJICHMEM TPHUHIIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIOYAINCH B
o0lIyI0 CHCTEMY TE€OMETPUUECKUX MPEACTABICHUN O0O0Yy4arolMXcs, paclIupss u
yriyosss e€, o0pa3ysi MpOYHbIE MHOKECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEBHOM IIVIAHE

Ha usydenue reomerpun OoTBOAUTCS 2 yaca B HeAento B 10 kimacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roja ooyuenus - 102 yuyeOHbIX yaca.



COJAEPXKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMble U IVIOCKOCTH B MIPOCTPAHCTBE

OcCHOBHbIE  MOHATUSL ~ CTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTb,
npocTpancTBO. [loHsAITHE 00 aKCMOMAaTUYEeCKOM IOCTPOCHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHH U CIEICTBUSA U3 HUX.

B3anmMHOE pacnosiokeHue MpsAMbIX B MPOCTPAHCTBE: IEPECEKAOLINECH,
NapajulesibHble W CKpelIMBaroIuecs mpsamble. [lapayienbHOCT MNPSMBIX U
IUDIOCKOCTEM B NPOCTPAHCTBE: NApPAJUIEIbHBIE TMpPAMBIE B MOPOCTPAHCTBE;
[apaUIEIbHOCTh TPEX MPSAMBIX; MAPAUIEIBHOCTh NPSAMOM U INIOCKOCTH. YTJIBI C
COHAIIPABJIIEHHBIMU CTOPOHAMM; YrOJ MEXAY NpsIMbIMH B IPOCTPAHCTBE.
[TapanienbHOCTD IJIOCKOCTEMN: Iapajuie/IbHbIE IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  TIocKocTed. [lpocreiiiue mpocTpaHCTBEHHbIE (UTYpHl  Ha
IUIOCKOCTH: TETpadip, KyO, mapaieNenurie; MOCTPOCHUE CeYCHUN.

[leprieHIMKYIIAPHOCTD MPAMOM U IJIOCKOCTH: MEPIEHAUKYIISIPHBIC IPSMBIE B
IIPOCTPAHCTBE, MNPSIMbIE MAPAJUICIbHBIE W MEPHEHIUKYJSPHBIE K IUJIOCKOCTH,
IIPU3HAK MEPHEHAUKYJISPHOCTH NPSAMOM M IUIOCKOCTH, TeOopeMa O NPsIMOWU
MEPIICHINKYJIIPHON IIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YrOJ MEXAY IPSIMON U
IUDIOCKOCTBIO;  JIBYTPAaHHBIM  yTOJI, JIMHEWHBIM yroJ JBYTPAHHOTO  yrIJja.
[leprieHIMKYJIAp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSIHUE
OT TpsSMOM /0  TUIOCKOCTH, MpoeKnus  (Urypbl Ha  TJIOCKOCTb.
[lepnieHAUKYJIAPHOCTh  TUIOCKOCTEH: MpU3HAK MEPHEHAUKYISIPHOCTA  JBYX
rIockocren. Teopema o TpEX meprneHauKyIIpax.

MHoOrorpaHHuKHu

[ToHsITHE MHOTOTpAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOI'OT'PAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKU; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yronbHas
pU3Ma; TpaHd U OCHOBAHUS MPHU3MBI; MpsSMas U HAKJIOHHAS MPU3MBbI; OOKOBasi U
IIOJIHAsA ITIOBEPXHOCTH IIPU3MBL. [Tapaiuenenumnen, MPSAMOYTOJIbHBIN
napajuieienunen U ero cpoicrBa. [Iupamupa: N-yroiapHas nupamuia, rpaHd U
OCHOBaHUE MUPaMUIbI; O0KOBas U MOJTHAs MOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS U
yceu€HHass MupaMuja. OJIEMEHThl TMpu3Mbl U nupamunbl. lIpaBunbHbIe
MHOTOTPaHHUKU: IMTOHATUE IPABWIBHOI'O MHOIOTPAHHUKA; MPABUJIbHAS IIPU3MA U
NpaBUJIbHAS NUPaMU[a; MPaBHIbHAS TPEYrojbHAas NUpaMUJa U MPABUIbHBIN
TeTpadsip; KyO. IIpencraBienue o MNpPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
noaexkarap u ukocasap. CeueHus npusMbl U MUPAMHUIBI.

CumMeTpuss B IPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMOH,
IJIOCKOCTH.  ODJEMEHThl CUMMETPUM B NHUpaMUAax, HNapajuieienuienax,
MPaBUJIbHBIX MHOTOTPAHHUKAX.



Boluucienne 537€MEHTOB MHOTOTPAaHHHKOB: pPEOpa, TuaroHaiv, YTIIbL
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TPSIMOM TPU3MBI,
IIOMaAh OCHOBaHUM, TeopeMa O OOKOBOM TIOBEPXHOCTH TMPSAMOU MPU3MBI.
[Tnomans OOKOBOM TOBEPXHOCTM U TOBEPXHOCTH TPABWIBHOW THUPAMUJIBI,
TeopeMa O TIUIomanu YyceuéHHOM mnupaMuiabl. [lorstue o0 o0béMe. OO0BEM
MUPaMU/JIbI, TPU3MBI.

[Tomo6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXKIY IUIOMIAIIMHU
MOBEPXHOCTEH, 00bEMaMU TIOJIOOHBIX TEIL.

11 KVIACC

Tesa Bpamenust

[unuHapuyeckas MMOBEPXHOCTD, oOpazyrorniue IWJIMHIPUYECKON
MOBEPXHOCTHU, OCh UHUIUHAPUYECKOW TOBepXHOCTH. LlunmHap: ocHOBaHus W
OOKOBasi TOBEPXHOCTh, OOpasyroIias W OChb, IUIONIAAhr OOKOBOM M IIOJHOM
MTOBEPXHOCTH.

KoHunueckas moBepxHOCTb, 00pa3yroliue KOHMYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM oBepxHOCTH. KOHYC: OCHOBaHME U BepIInHa, 00pa3yromas
U OChb; IUIOMAAhr OOKOBOM ¥ TIONHOM TIOBEPXHOCTU. Y CEUEHHBIM KOHYC:
oOpa3ytolye U BbICOTa; OCHOBAaHUS U OOKOBAasi TOBEPXHOCTb.

Cdepa u map: 1eHTp, paauyc, AUaMETp; IUIOMIAJb MOBEPXHOCTH CGEPHI.
B3aumHoe pacnonoxeHue cgepsl U MIOCKOCTH; KacaTreabHas MJIOCKOCTh K cdepe;
I0Iaab cepsl.

N3o0pakenune Ten BpalleHus Ha TNIockocTh. Pa3BEpTka UiMHIpa 1 KOHYyca.

KoMmOuHaiiuu Tenm BpameHuss ¢ MHOTOTPAaHHUKOB. MHOTrOTpaHHUK,
OMHMCaHHBIA OKoJI0 cdepwl; chepa, BIHUCAaHHAS B MHOTOTPAHHHK, WM TEJO
BpaIllCHUS.

[Tonsitue 06 066EMe. OcHOBHBIC CBOICTBA 00BEMOB Tenl. Teopema 06 00béMe
IPsIMOYTOJILHOT'O Tapajuienenunena u ciueactsus w3 He€. OOBEM IMMIMHIpA,
koHyca. O0BEM 11apa u Twiomaab cQepol.

[Tono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAIMHU
MOBEPXHOCTEH, 00bEMaMu TIOJIOOHBIX TElL.

Ceuenuss mwiuMHapa (MapauielbHO M TEPIEHIUKYJISIPHO OCH), CEYEHUs
KOHyca (mapajielbHO€ OCHOBAaHUIO U TMPOXOJIIEe Yepe3 BEpIIMHY), CEUCHUS
niapa.

BekTOpbl M KOOPAMHATHI B POCTPAHCTBE

BexTop Ha miockocT u B mpocTpaHncTBe. ClIokKEeHHE U BHIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4Mciio. PaznmoskeHrne BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IlpaBuio mapamienenunesna. Permenue 3amad, CBS3aHHBIX €
NPUMEHEHHEM TPaBWI JCUCTBUUA ¢ BekTopamu. lIpsMoyrojbHas cucreMma



KoopauHar B mnpocrtpaHcrBe. Koopaunatel Bektopa. IIpocreiimmne 3agaum B
KoopAuHaTax. Yroia Mexay BekTopamu. CKalasipHOE MPOU3BEIACHUE BEKTOPOB.
Bpruucnenue yrioB Mexay NpsMbBIMU U IUIOCKOCTAMU. KOOpanHaTHO-BEKTOPHBIN
METO/I ITPY PELICHUU T€OMETPUUECKHUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATHI

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHUS TNPOrpaMMbl y4eOHOTO MpeaMmeTa
«MaremaTuka» XapakTepUu3yrTCs:

I'paxknanckoe BocnnuTaHue:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON MOZHUIINKM 00yJarONIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO WJIE€HA POCCHICKOTO 0O0IIecTBa, MPEACTaBICHUEM O
MaTEeMaTHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHUH,
IpoLeayp TpakIaHCKOro oOmiecTBa (BBIOOPBI, OMPOCHI W TMp.), YMEHUEM
B3aMMOJCIICTBOBaTh C COLUHMAIbHBIMA HWHCTUTYTAMH B COOTBETCTBUU C UX
GYyHKIMSIMU ¥ HA3HAYCHHUEM.

IIaTproTHYeckoe BOCIMTAHM €:

c(OpMHUPOBAHHOCTHIO POCCUNCKOMN TPakKTaHCKONU UEHTUIHOCTH, YBAXKEHUS K
MPOILJIOMY W HACTOSIIIIEMY POCCHICKON MaTEMATUKHU, [ICHHOCTHBIM OTHOILIEHHEM K
JOCTHUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOM LIKOJIbI,
K HCIIOJIb30BAHUIO ATHX JIOCTMXKEHUH B JAPYTHX HayKaX, TEXHOJOTHsX, chepax
DKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUA

OCO3HAaHHUEM JTyXOBHBIX LIEHHOCTEU POCCHUICKOTO HapoJa;
chOpMHPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, JSTHYECKOTO  IOBEACHUS,
CBA3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JTOCTH>KEHUN HAYKU U AESITEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYUBOTO Oy IyIIero.

JcTeTH4ecKoe BOCIIUTAHME:

ACTETUYECKUM OTHOLIEHUEM K MHUpPY, BKIIOYAs 3CTETHKY MaTEeMaTH4YEeCKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad4, pELICHUN, pacCyKJIeHUM;
BOCIIPUMMUHUBOCTBIO K MATEMATHUYECKUM aClEeKTaM Pa3IN4YHbIX BUJIOB UCKYCCTBA.

DusuyecKoe BOCIUTAHHE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHATh MaTEeMaTHYEeCKHE 3HAHUS B
MHTEpPEecax 3J0pOBOr0 U 0€30MacHOro 00pa3a >KU3HHU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3I0pOBOE MUTaHHE, COATAHCHPOBAHHBIN PEXHUM 3aHATHH U

OTJIbIXA, peryisipHast busnueckas AKTUBHOCTb); buznueckoro
COBEPILIEHCTBOBAHUS, npu 3AHATHUAX CHOPTUBHO-03/I0POBUTEIHHOM
NESATENbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYJZly, OCOZHAaHHEM IIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
paznuyHbIM  chepam  TpOdECCHOHATBHON  NEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKON W €€ MPUIIOKEHUSIMU, YMEHHUEM COBepIIaTh OCO3HAHHBIM BBIOOD
Oynymei mnpodeccun W peaTu30BbIBaTh COOCTBEHHBIE JKU3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W  CIOCOOHOCTBIO K  MAareMaTHYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUM BCEH JKU3HHU, TOTOBHOCTHIO K AaKTUBHOMY
YYaCTHUIO B PELICHUU MMPAKTUYECKHUX 337a4 MATEMATHYECKON HAITPABIEHHOCTH.

JIKOJIOTHYECKOe BOCIMTAHNE:

C(OPMHUPOBAHHOCTHIO IKOJIOTUYECKON KYJIbTYypbl, MOHUMAaHUEM BIUSHUS
COLMAIIBHO-3KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOM M COLMAIBHOU
Cpenbl, OCO3HaHHEM TJIOOATBHOTO  XapakTepa JKOJOTHYECKHUX  MpooIieM;
OpPUEHTAlME HA NMPUMEHEHUE MATEMATHUYECKUX 3HAHUM Ui PELICHHS 3a7ad B
o0nacTu OKpy)KaloIIel cpeapl, IUIAHUPOBAHUA TIOCTYNKOB M OIIEHKH UX
BO3MOXHBIX ITOCIEACTBUM JUIs1 OKPYKAKOLIEW CPEbI.

IleHHOCTH HAYYHOI'0 TO3HAHUSA:

c(OpMHUPOBAHHOCTHIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAayKU U  OOIIECTBEHHOW MPAKTUKH, TMOHUMaHUEM
MaTEeMaTHYEeCKOM HayKHh Kak cgepbl YelIOBEYECKOW NeATETbHOCTH, JTaroB €&
pa3BUTUS M 3HAYMMOCTU [Jis Pa3BUTUA IMBWINW3ALMU; OBJIAJICHUEM SA3bIKOM
MAaTeéMaTUKM W MaTeMaTU4eCKOM KyJIbTYpOM KAaK CpPEICTBOM IIO3HAHHUS MUPA;
FOTOBHOCTBIO OCYILUECTBIJISITh MPOECKTHYK) U HCCIEHOBATEIbCKYIO JEATEIIbHOCTD
WHJMBHUIYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yiabTaThl OCBOEHUS MPOrpaMMbl Yy4eOHOTO TpeaMeTa
«Maremaruka XapaKTePU3yIOTCS OBJIaJICHUEM YHUBEP CATbHBIMU
NO3HAGAMENbHLIMU — OCUCMBUAMY,  VHUBEPCAILHBIMU — KOMMYHUKAMUBHBIMU
oeticmeusmMu, YHUBEP CATbHLIMU PeSYISIMUBHIMU OeUCTNEUSMUL.

1)  Vuueepcanvuvie = nosmasamenvHvle  Oelicméus,  0becneuusarom
Gopmuposanue 6A308bIX KOSHUMUBHBIX NPOYECco8 obyuaowmuxcs (0ceoeHue
Memo008  NO3HAHUSL  OKPYJCalowe20  Mupa,  NpuMeHeHue  JI02U4eCKUx,
uccied08amenbCKux onepayull, ymeruil pabomamso ¢ uH@opmayuetr).

ba3oBble 1oruyeckue AeHCTBHUA

e BBISABISITh U XapaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKA MaTEeMaTH4deCKUX
00BEKTOB, TOHSTUN, OTHOIICHUH MEXIy MOHATUAMH; (OPMYIUPOBATH
OTIpEeNENCHNs  TIOHATWH; YCTaHABIWBATh  CYIICCTBEHHBIM  TPHU3HAK
KJaccuuKali, OCHOBaHMUS i OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
IPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHUMATh, (OPMYIUPOBATH H  NPEOOPA3OBBIBATH  CYXKJICHUSA:
YTBEpAUTEIbHBIE W OTPHUIATENIbHbIC, €IUHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIC;

e BBIABISITH  MaTeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTHBOpeurss B (akTax, IaHHBIX, HAOIMIOACHUAX W YTBEPXKJICHUSX,



npemaratb  KpUTEpUM  JUIsl  BBISBICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

e JIENIaTh BBIBOJIBI C HCIOJB30BAHHEM 3aKOHOB JIOTHKHU, JCTyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIIOUeHUN, YMO3aKIIOUEHUH 110 aHAJIOTUH;

e TPOBOJIUTH CaMOCTOSITEIHHO JI0Ka3aTeIhCTBA MaTeMaTU4deCcKuX
yTBEpKAEHUMN (MIpsIMbIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIUIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KIICHHS ¥ BBIBOJIBI;

e BBIOMpATh croco0 perieHus ydeOHOW 3afauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIICHHs, BBHIOMpATh HauWOoJiee MOAXOMAIUNA C YYETOM
CaMOCTOSITEIILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble ucciieoBarebCckue 1eHCTBUA:

e HCIIOJIb30BaTh BOMPOCHI KAaK HMCCIIEIOBATEIHCKUIM MHCTPYMEHT IO3HAHUS,
dbopMyIupoBaTh BOMPOCH], (UKCHPYIOIIUE MPOTUBOPEUHUE, MPOoOIeMy,
yCTaHABIMBATh HCKOMOE U  JlaHHOe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

e TPOBOJIUTH CaMOCTOSITEIILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEIOBAaHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEM MaTeMaThu4ecKoro
0o0beKTa, SBJICHUS, TMPOIECCA, BBISIBICHUIO 3aBUCUMOCTEH  MEXIY
00BbeKTaMH, SBJICHUSIMHU, MPOIIECCAMU;

e CaMOCTOATENLHO (OPMYIUPOBATH 000OIEHUS U BBIBOABI IO PE3YJIbTATAM
MPOBEIEHHOTO HAOIOJICHUS, MCCIEI0OBAHUS, OIEHUBATh JIOCTOBEPHOCTH
MIOJTYYEHHBIX Pe3yJIbTaTOB, BBIBOJIOB U 0000IIICHUIA;

e TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE MpOIlECCa, a TaKKe BBIJABUTaTh
MIPEITOJIOKEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora c undgopmanmei:

e BBIBIATH JAePUIMTH MHPOPMAIIMU, JAHHBIX, HEOOXOJAUMBIX JUIsI OTBETA
Ha BOIPOC U ISl pEIICHUS 3a/1a4K;

e BbIOMpaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3IMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPHPETUPOBATH MH(OPMAIUIO
Pa3TUYHBIX BUOB U (POPM IIPEACTABIICHNUS,

e CTPYKTYpPUPOBaTh MH(POPMAIIUIO, MIPEACTABIATH €€ B Pa3IMUHBIX PopMmax,
WLTIOCTPUPOBATH TpapUUECKU;

e OIICHUBATH HaJIEKHOCTD uHdopMaIu 1o CaMOCTOSITEIHLHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vhuueepcarvhvle  KOMMYHUKQmMUGHble  Oelicmeus,  00ecnedusaom

ChOpMUPOBAHHOCIb COYUATLHBIX HABLIKOB 00YUAIOUJUXC.

OO0menue:



BOCIpUHUMATh ©  (HOPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSMH U TEISIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U NMUCHBMEHHBIX TEKCTaxX, /IaBaTh MOSICHEHHS TIO
XOJly pelieHus 3a7a4i, KOMMEHTUPOBATH MOYyYEHHBIN pe3ybTarT;

B X0JIe 00CYXI€HHS 3a/1aBaTh BOIIPOCHI M0 CYIIECTBY 00CYKIaEMOM TEMBI,
poOJIeMbl, pelraeMoi 3a1a4u, BhICKa3bIBATh UJIEH, HAIIEJICHHBIE HA TTOUCK
pEIICHHs; COTMOCTAaBISATh CBOM CYXIEHUS C CYXICHUAMH JPYTHX
YYaCTHUKOB JIMaJora, 0OHApY>XKUBaTh Pa3jM4ve€ M CXOACTBO TO3HIIHI; B
KOppEKTHOU popme hopMyTUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHS;
NPENCTaBIATh  pe3yjbTaThl  pEIIEHWs  3ajaud,  OKCIEPUMEHTA,
UCCIIEJIOBAHUS,  MPOEKTa;  CaMOCTOSITEIbHO  BbIOMparh  Qopmar
BBICTYIUJICHUS C Y4ETOM 3a]1a4 MPE3CHTAIIMN U OCOOCHHOCTEN ayIMTOPHH.

CoTpyaHuyecTBo:

3)

NOHUMAaTh W MCIOJB30BaTh  NPEUMYIIECTBA  KOMAHAHOW U
WHIUBUIYATbHON paOOTHI TP PEIICHUN YUEOHBIX 3a/1a4; MPUHUMATH 11eJTh
COBMECTHOM JICATEIIbHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pactipeAeNsiTh BUABI PadOT, TOrOBaprUBaTHCs, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 0000IaTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPyNMNOBBIX (hopMax paboThl (00CyKIeHusI, 0OMEH MHEHHIA,
«MO3TOBBI€ WITYpPMB» U WHBIE); BBINOJHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBaTh CBOU JEHCTBUSA C JPYTrUMU YiI€HAaMU KOMAaH]IbI;
OIICHMBATh KAaue€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPHUTEPHUSIM,
chOpMyYTUPOBAHHBIM YYaCTHUKAMHU B3aHMOI€H CTBHUSI.

Yuusepcanvnvie  pecynamuenvie  Oelicmeus, obecneyusaiom

Gdopmuposare cMblCI08bIX YCMAHOBOK U HCUHEHHBIX HABLIKOS TUYHOCU.
Camoopranusanus:

COCTaBJIATH IJIaH, AITOPUTM PELIEHUS 3aJauu, BEIOUpaTh Coco0 pelieHus
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOM
UH(pOpMaLIH.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU IIO3HABAaTENbHOW pedIeKCuu Kak OCO3HAHUS
COBEpIIAEMBIX JIEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTPOJIS Ipoiecca U
pe3yJibTaTa pelIeHNs] MAaTEMATUYECKOU 3a/1a4H;

NPEABUNIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh NPH PELHICHUU
3a/1a4l, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENLCTB, TAaHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pE3yJbTaTa IIETU M YCIOBHUSIM, OOBICHSTH
IIPUYMHBI JTOCTMIKEHUS WM HENOCTHKEHUS PE3YJbTAaTOB AEATEIbHOCTH,
HAXOJUTh OMUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIbTATHI
10 KIIACC

OnepupoBaTh MOHATUSAMHU: TOUKA, IPSIMasi, MIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIIEACTBUS M3 HUX IPU PEUICHUU
r€OMETPUYECKHUX 3a/au.

OnepupoBaTh NOHATUAMU: MAPAIEIBHOCTh U TEPIEHAUKYIAPHOCTh MPSIMBbIX
U IIJIOCKOCTEMN.

KnaccupuuupoBaTh B3aMMHOE pACIOJIOKEHHE NPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JBYI'PAHHBIA yTOJ, TpaHU JABYTPAaHHOTO Yrija,
peOpo ABYrpaHHOrO yTJia; JIMHEHHBINA yroyl JABYTPaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yTJa.

OnepupoBaTh NOHATHUSMU: MHOTOFPAaHHUK, BBINYKJIBIA W HEBBIMYKJIbIA
MHOT'OTPaHHUK, 3JIEMEHThl MHOTOI'PAHHUKA, PABUIIbHBIA MHOTOI'PaHHUK.

Pacro3HaBath OCHOBHBIE BHJIbI MHOTOIPAHHHUKOB (NMpamMujia; MpU3Ma,
IPsIMOYTOJIbHBIN Mapaijiesienume, Kyo).

KnaccupuuupoBaTh ~ MHOTOTPDaHHUKH,  BBIOMpas  OCHOBaHUS  JUId
KJaccupuKauy (BbIMYKJIbIE W HEBBITYKIbIE MHOTOIPAHHHUKHU; TMPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TApaJICIeHUIE b ).

OnepupoBaTh MOHATUSIMHU: CEKYIAsl IJIOCKOCTh, CE4€HUE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMIIBI TIOCTPOEHUS CEYEHUI, UCIIOJIb3YSI METO/I CIIE/0B.

Ctpouth cedeHHs] MHOTOIPAHHUKOB METOJOM  CJE€AOB, BBINOJHATH
(BBIHOCHBIE) TUUIOCKHE YEpPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUJ
CBepXY, COOKY, CHU3Y.

Pemate 3a1aun Ha HAXOXKIEHNE T€OMETPUYECKUX BEIUYHUH MO 00paslaM WiH
AICOPUTMAM, TPUMEHSISI H3BECTHbIC AaHAIUTHUYECKUE METOJAbl MpPHU PEIICHUH
CTaHJIAPTHBIX MATEMAaTUYECKHUX 3a/1a4 Ha BBIYMCICHHE PACCTOSTHUN MEXAY IBYMS
TOYKaMH, OT TOYKM JIO TMPAMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOLIUMHUCS MPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE T€OMETPUUECKUX BEIUYHUH 1O 00paslaM WiH
AICOPUTMAM, TNPUMEHSISI H3BECTHbIC AHAIUTHUYECKUE METO/Abl IpPU PEIICHUH
CTaHIAPTHBIX MAaTeMaTHYE€CKUX 337a4 Ha BBIYHCIEHUE YIJIOB  MEXIY
CKpPELIMBAIOIIUMHUCS TPSIMBIMH, MEXKAY TNpPsIMOH U  IJIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPaHHBIX YTJIOB.



Boruucnsate 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupaMuaa) ¢ NOpuMEeHeHHeM (GOpMyJ; BBIUMCIATH COOTHONICHHS MEXIY
TUTOMIASIMU TTOBEPXHOCTEH, 00bEMaMM MOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBaTh MNOHSATUSIMH: CHMMETPHUST B MPOCTPAHCTBE; LEHTP, OCh U
IJIOCKOCTh CHMMETPUH; IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (DUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HHOOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKAX.

[Tpumenste reomerpuueckue GakThl I PELICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEAIOIararoluX HECKOJIBKO IIAaroB PEIIEHUs, €CIIA yCIOBUS IPUMEH CHUS
3aJIaHbI B IBHOU (hopme.

[IpuMeHAT,  OpoCTEHIIME NOPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoauTE TpPUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEHM B MNPUPOJE U
YKWA3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHUS Ha IIPAKTUKE: AHAIU3UPOBATH pPEAJIbHBIC
CUTyallUM W IPUMEHSATh HM3YUYCHHBIE IOHSATHUS B IPOLECCE IIOMCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYJIMPOBAHHOW MPOOJIEMBbl, MOJCIUPOBATh pEabHbBIC
CUTyallUM Ha $3bIKE TE€OMETPUM, WCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATUN U TEOpEM, arllapara aireopbl; penarh
IIPAKTUYECKUE 3a7]a4H, CBSI3aHHbIE C HAXOXK/IEHUEM I'€OMETPUYECKUX BEJIMYMH.

11 KIIACC

OnepupoBaTh MOHATHAMU: IWIMHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
MWIMHAPUYECKON  MOBEPXHOCTH;,  LMJIWHAP,  KOHUYECKass  MOBEPXHOCTH,
o0pa3ytonye KOHUYECKO MOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacmo3naBarp Tena BpamieHus (WIHHIP, KOHYC, cepa u map).

OOBSICHATH CIIOCOOBI TTOTYYEHUS TeJ BpaIeHUSI.

KrnaccuduimpoBats B3auMHOE PacloioKeHHE CPEPhI U TI0CKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHUE CErMEHTA, BHICOTA
CErMEHTa; IAapOBOW CIIOM, OCHOBAHME IIAPOBOT'O CJIOs, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boluucnsate  00bEMBI M TUIOMIAAM  TOBEPXHOCTEM TEN  BpallCHHS,
Tr€OMETPUYECKUX TEJ C MPUMEHEHUEM (OpMYII.

OnepupoBaTh TOHSATHUSIMU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy H
OMHMCAHHBIA OKOJIO cdepbl; cdepa, BNMCAaHHAsT B MHOTOTPAHHUK WU TEJO
BpalllCHUS.

BbIYUCHSITh COOTHOLIEHUSI MEXKIY ITUIOMIAASIMU TOBEPXHOCTEH M 0O0BbEMaMU
MOJXOOHBIX TE.



N300paxats u3ydaemble (GUTYpbl OT PYKH W C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BoIMOMHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUThH CEUCHHMSI TEJl BpaI[CHUS.

W3Brekatb, WHTEPHPETUPOBATH U MPEOOpa3OBBIBaTHL HHGMOpPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (UTYpax, MPEACTABICHHYIO Ha YepTexax H
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BpInONHATE NEUCTBUSL CIIOKEHUS BEKTOPOB, BBIUYMTAHUS BEKTOPOB U
YMHOXKEHHUS BEKTOpa Ha YHUCII0, OOBSICHATH, KAKUMU CBOMCTBaMU OHHU 00JIa1af0T.

[IpuMeHATH TPAaBUIIO MapaJUIEIICIIUII€/1A.

OnepupoBaTh NOHITUSIMU: IEKAPTOBBI KOOPJIMHATHI B POCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXAY
BEKTOPaMH, CKASIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTODBI.

HaxomuTe cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOPaMH, CKAJISPHOE IIPOM3BEICHUE, pPAaCKJIAAbIBaTb BEKTOp IO JABYM
HEKOJIJIMHEAPHBIM BEKTOPAM.

3anaBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPAMHAT.

[Tpumenste reomerpuueckue GakThl I PELICHUS CTEPEOMETPUUECKUX
3a/a4, [PEAIOIararoluX HECKOJIBKO IIaroB PEIIEHUs, €CIIA Y CIOBUs IIPUMEH CHUS
3aJIaHbI B IBHOU (hopme.

Pemate mpocrenime reoMeTpuyecKue 3aaadyd Ha IPUMEHEHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0Ka3aTEIbCTBO MATEMAaTHYECKMX OTHOUICHUU U
HAXO0XJICHUE T€OMETPUUECKUX BEIMYMH 10 00pa3liaM WK ajJropuTMaM, MPUMEHSS
V3BECTHBIE METO/bI IIPU PELICHUH CTaHJAAPTHBIX MATEMAaTUYECKUX 3a]a4.

[IpuMeHAT,  OpoCTEHIIME NOPOrPAMMHBIE  CPEACTBA U DBJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUYECKUX 3a/1a4.

[IpuBOIUTH TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B IMPUPOAE U
YKWA3HU, PAClIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJMYYECHHbIE 3HAHUA Ha NPAKTUKE: AHAJIU3UPOBATH pPEaAIbHBIC
CUTyallud W TPUMEHATh H3YYEHHBIE IOHSTUS B IIPOIIECCE ITOMCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYJIMPOBAHHOW MPOOJIEMBbl, MOJCIUPOBATh peabHbIC
CUTyallUM Ha $3bIKE TE€OMETPHUM, WCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
MCIOJIb30BAaHUEM I'€OMETPUYECKUX MOHATUN U TEOpEM, arllapara areopbl; penarhb
MPaKTUYECKUE 3a/1a4U, CBSI3aHHBIE C HAXOKIECHUEM I'€OMETPUUYECKUX BEINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonnuecrBo yacos DJIeKTPOHHbIE
Ne HaunmeHoBaHMe pa3eioB U TeM (uudgposbIe)
Koutpouabubie | IlpakTnueckue
n/n NMPOrpamMMbI Bcero o0pa3oBaTeJjibHbIE
padoTsbI padoThI
pecypchl
Bubnuoreka IIOK
1 Beejenie B crepeomeTpiio 10 https://m.edsoo.ru/1c209e37
5 IIpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE. 12 1 bubmuoreka [JOK
[TapannenbHOCTh NPSAMBIX M TJIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHIMKyIApHOCTD NPSIMBIX U 12 bubnmnoreka [IOK
IIJIOCKOCTEN https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
4 VYTribl MeX 1y NPSIMBIMU U TIJIOCKOCTSIMU 10 1 https://m.edsoo. ru/1c209e37
5) MHororpanHuku 11 1 bubmorera TOK
https://m.edsoo.ru/1c209e37
N bubmmoreka [IOK
0 OOBEMEI MHOTOTPaHHHKOB o L https://m.edsoo.ru/1c209e37
7 [ToBTOpEeHUE: ceueHus, paCCTOSIHUS U YTIIbl 4 1 bubsmorexa TIOK
P ’ P 4 https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



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

KonnuecrBo yacos JIEeKTPOHHbIE
HaumeHoBaHHE pa3/iejioB U TeEM nudpoBbie
Ne n/n P Kontpoabnbie | IlpakTuueckune (mpp )
NMporpaMmbl Bcero o0pa3oBaTeJibHbIE
padoThbI padoThI
pecypchbl
Bbubnuoteka LIOK
Terna ppaiierus 12 https://m.edsoo.ru/1c209e37
. bu6nmoteka LIOK
OonémbI TeN S ! https://m.edsoo.ru/1c209e37
BekxTopsl 1 KOOPAMHATEI B IIPOCTPAHCTBE 10 1 bubmorexa ITOK
P P pocTp https://m.edsoo.ru/1c209e37
[ToBTOpenue, o6o0meHne, 7 1 bubnuoteka LIOK
CHUCTEMATH3aIHI 3HAHUU https://m.edso0.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 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 KIIACC
KonnuecrBo yacos JIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabhbie | IlpakTnueckue
n/n Bcero H3y4YeHHs | oOpa3oBaTeJbHbIC
padoThI padoTsbI
pecypchbl
OCHOBHBIEC TOHATHUS CTEPEOMETPHUU:
TOYKA, MpsAMasi, INIOCKOCTh,
npoctpancTBo. [Ipasuna
1 1/1506 zmemm Ha pI/IC HKaX: 1 Bubmiorexa ITOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paKeHUS TUIOCKOCTEH,
MapajuIeJIbHBIX MPSAMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
[Tonsarus: nepecekaroniuecs
2 IUIOCKOCTH, IIEpECEKAIOIINECS IIPsIMas 1 bubnnorexa HOK
- 11eP p https://m.edso0.ru/2d8a9c99
M TIJIOCKOCTD
IlonsTusa: nepecekarommecs
3 MJIOCKOCTH, MIEPECEKaroIuecs mpsamas 1 bubmiorexa LIOK
’ https://m.edsoo.ru/db685e73
H IJIOCKOCTD
3HAKOMCTBO C MHOTOI'PAaHHHKAMH,

4 M300pa’keHuEe MHOIOIPaHHUKOB Ha 1 bubnmnoreka LIOK
PUCYHKAX, HA MIPOEKLIMOHHBIX https://m.edso0.ru/a63959ed
yepTexKax
HauvanbHbIe cBeeHHS 0 KyOe U

5 MUpaMUe, UX pa3Bé TKI/IZI MOJEIH 1 bubmmorexa TTOK

PAMILIE, HX P p ACTH. https://m.edso0.ru/b30dff38
CeueHust MHOTOTPaHHUKOB
bu6mmoteka [IOK
6 HauannHble cBeneHus 0 Ky0e 1 1
8 y 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
https://m.edsoo.ru/b30dff38
https://m.edsoo.ru/3d8ffd32

[IApaMHU/JIE, UX PA3BEPTKU U MOJIEIIN.
CeueHust MHOTOTPaHHUKOB

[TousTue 00 akCHOMaTHYECKOM

7 MOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI butamorexa [OK
P P Ui https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHH U CJICJICTBUS M3 HUX
[Tonsitue 06 aKCHOMAaTUIECKOM
8 0CTpoe crepeome aKCHO Bubmrorexa LIOK
MMOCTPOCHHUH CT METpPUU: aKCHOMBI
P P p https://m.edso0.ru/239c8cb4
CTEPEOMETPHH U CIEJICTBUS U3 HUX
[TonsiTe 06 aKCMOMAaTHYECKOM
9 MOCTPOCHUH CTEPEOMETPHUH: AKCHOMBI butamorexa [OK
P P puit: https://m.edsoo.ru/65c6b106
CTEPEOMETPHH U CJICJICTBUS M3 HUX
[TonsiTe 06 aKCMOMaTUYECKOM
10 MOCTPOCHHUH CTEPEOMETPHH: AKCHOMBI bubmorexa T[IOK
P P pHH: https://m.edso0.ru/258fc245
CTEPEOMETPHH U CIEJCTBUS U3 HUX
B3anMHoe pacrionokeHue MpsiMbIX B
11 MPOCTPAHCTRBE: TIEpPeCEeKarouecs, bubnmnoreka IIOK
MapaJUICIIbHBIE U CKPEIUBAIOIIAECS https://m.edsoo.ru/1a2520f6
psIMbIE
[TapamienbHOCTD MPSAMBIX U
MJIOCKOCTEN B IPOCTPAHCTBE:
12 napasuiesIbHbIC TIPSIMbIC B bubmorexa [TOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTRBE; MAPAIICITBHOCTE TPEX
MPSIMBIX
[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEN B IIPOCTPAHCTBE: bubmuoreka [JOK
13 .
[TapannenbHOCTH OPSMOU U https://m.edsoo.ru/ee1d19b9
TJIOCKOCTH
bubmmoreka I1IOK
14 VYTIIBI ¢ COHANIPaBICHHBIMA 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
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CTOPOHAMU

15 Yron mexy npssMbIMU B bubnuoreka 1IOK
[IPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mex 1ty npsIMbIMU B bubnmoreka I[JOK
MPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 ITapaynenbHOCTh MIOCKOCTEHN: bubmuoreka [JOK
MapaJuIesIbHbIE TNTIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa nmapauieNbHbIX TUIOCKOCTEH bubmmorexa [IOK
p https://m.edsoo.ru/e504d656
[pocreiimre mpocTpaHCTBEHHBIE
19 (burypbl Ha IIOCKOCTH: TETPad]L bubmmorexa T{OK
P $ TETpAAP, https://m.edsoo.ru/4a28dc02
KyO, mapaJiesenumnen
N bubmuoreka IIOK
20 Hoctpoere cedentit https://m.edsoo.ru/1d434d0f
. bubmmoreka 1IOK
21 Hoctpoenne cevertit https://m.edsoo.ru/ec26fe5d
KonrponesHas pabora o teme
99 "IIpsiMbie ¥ TIIIOCKOCTH B bubnmnoreka [IOK
npoctpancTie. [lapannenbHOCTh https://m.edsoo.ru/9a0a%56
MPSIMBIX U MIJIOCKOCTEN"
[leprieHqUKYJISIPHOCTD IPSIMOM U
23 I'IJ'I(I))CKOCI”[[I/I'};IC ILGH VK JP;H HbIE Bubmxorexa LIOK
- CPHCHANIY AP https://m.edsoo.ru/b19f6a5d
MpsIMbIE B IPOCTPAHCTBE
24 [Tpsimble mapasnienbHbIe U bubmuoreka [JOK
MEePIEHIUKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [Ipsmbie mapasienbHbIE U bubnmnoreka IIOK
MEPIEHIUKYIISIPHBIE K TIIIOCKOCTH https://m.edsoo.ru/ba545966
26 [Tpu3Hak nepneHAuKyISIpHOCTH bubnmnoreka LIOK
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IIPSIMOM U TUIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyIsIpHOCTH bubnnoreka LIOK
IIPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

28 Teopema o npsimoit bu6muoreka [JOK
MEePIEHIUKYIISIPHON TJIOCKOCTH https://m.edso0.ru/635c¢5087

29 Teopema o npsimoit bubmuoreka [JOK
MEePIEHIUKYIISIPHON TNTIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimMoit bubnmnoreka [IOK
MIEPIIECHIUKYJIAPHON INIOCKOCTH https://m.edsoo.ru/7d18834b
[lepnieHaUKySp U HAKJIOHHBIE:

b K

31 paccTosiHUE OT TOYKH JI0 TUIOCKOCTH, h::[?sj?;jri)]T:gsi)(])lz 133c477d3
PacCTOSHUE OT MPSIMO# 710 TIOCKOCTH T '
[leprienAMKYISp U HAKJIOHHBIE!

bub OK

32 paccTosiHUEe OT TOYKHU JI0 MIIOCKOCTH, h;IDSJ_I/I;I;T:;{:;(I)lm I66fefadd
paccTosHue OT NPSMOIf 10 IIOCKOCTH T '
[lepnieHaUKyYSp U HAKJIOHHBIE:

33 paccTOsIHUE OT TOYKH JI0 TUIOCKOCTH, E;fg;ﬁfg;gg};%?b 8e3
PacCTOSHKUE OT MPSMO# 710 TIOCKOCTH T '
[leprieHAUKYISp ¥ HAKJIOHHBIE!

34 paccTosiHUEe OT TOYKHU JI0 MIIOCKOCTH, E;ISSJ'III;I:’IT:;(;?ﬁaEbeeZZbC
PAcCTOSIHUE OT MPSAMOM [0 IIJIOCKOCTH T '

35 VYTbl B IPOCTPAHCTBE: Yrojl MEXKIY bubnmnoreka [IOK
MPAMON U TIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHBIN yroi, TMHEUHBIA Yol bubnuoreka [JOK
JIBYTPAHHOI'O yIJIa https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHBIN yroi, TMHEUHBIA yroJl bubnmnoreka LIOK
JBYIPaHHOIO yria https://m.edsoo.ru/c7c777ed

38 [lepneHIUKyIAPHOCTH MIOCKOCTEH: bubnmoreka [JOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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MPU3HAK NEPIEHIUKYIAPHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/ec3e2da3

[lepneHAMKYIAPHOCTH MIIOCKOCTEM:

bubmmoreka [IOK

39 TPHSHAK HeupHeHHHKyMpHOCTH ABYX https://m.edsoo.ru/ed9e2a8e
IJI0CKOCTEN
[TeprieH IUKYJISIPHOCTH TIIIOCKOCTEM:
40 npisHaK negneganxynﬁpHocm JIBYX bubmmorexa TIOK
5 https://m.eds00.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o TpEX MepneHIUKYIIpax Bubmrorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepreHIUKYIsIpax bubamorexa TOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX nepreHIUKyIsIpax Bromorexa LIOK
https://m.edso0.ru/9f246736
KonTponbsHas paboTta mo reMam
44 "TlepnieHIUKYISIPHOCTH MPSAMBIX U bubnmnoreka IIOK
mIockocTen" u "YTIbl MeXK Iy https://m.edsoo.ru/5b971ef3
MPSIMBIMH U TUIOCKOCTSIMU"
[loHsiTHe MHOTOTpAaHHUKA, OCHOBHBIE
AIIEMEHTHI MHOTOTPAHHUKA,
45 BBIIIYKJIbIE Y HEBBIITYKJIbIE bubmorexa [JOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKH; pa3BEPTKA
MHOT'OTpaHHUKA
[Ipu3ma: N-yrospHas pu3ma; rpaHu U
46 OCHOBAHUS MPU3MBI; NIpAMas U bubnmnoreka IIOK
HaKJIOHHAS MPU3MBI, O0KOBas 1 https://m.edsoo.ru/b4ad63ad
MOJIHAS! TOBEPXHOCTH MTPU3MBbI
47 [Tapamnenenunen, npsiMOYTOJIbHbBIN bubnuoreka I[IOK

napajureJicrnumne 1 €ro CBOMCTBa

https://m.edso0.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
https://m.edsoo.ru/ed9e2a8e
https://m.edsoo.ru/ba75dc57
https://m.edsoo.ru/e4972cdc
https://m.edsoo.ru/52188a7d
https://m.edsoo.ru/9f246736
https://m.edsoo.ru/5b971ef3
https://m.edsoo.ru/2d24e873
https://m.edsoo.ru/b4ad63ad
https://m.edsoo.ru/8a7be683

IIupamMupa: N-yronpHas nupamuia,
I'PaHU ¥ OCHOBAHUE NMMPAMU/IBL;

48 OOKOBas M TIOJIHASI TOBEPXHOCTh bubmmorexa TIOK
. https://m.edsoo.ru/fblcd0a5
MUPAMU/IBI; IPABUIIbHAS M YCEUEHHAS
nupamMuaa
[IpaBunIBHBIE MHOTOTPAaHHUKHU:
MOHATHE MPABUIBHOTO

49 MHOTOTpaHHUKA; MpaBUJIbHAS MPU3Ma bubnnoreka LIOK
U IIpaBUJIbHAS IUPAMU/IA; IPaBUIIbHAS https://m.edso0.ru/074c8865
TpEyroJyibHasi MUpaMuIa u
MPaBWIbHBIN TeTpasap; Kyo
[IpencraBnenue o0 MpaBUIIbHBIX

50 MHOTOTpaHHUKaX: OKTadIp, bubmorexa [JOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKA3P U UKOCAIP.
CuMMeTpus B IPOCTPAHCTBE:!
CHUMMETPHS OTHOCUTEIBHO TOUKH,

51 MPSAMOM, TNIOCKOCTU. DJIEMEHTHI bubnmnoreka IIOK
CUMMETPHUH B TUpaAMUJIAX, https://m.edsoo.ru/b9e777d9
napayieNenuneaax, mpaBuiIbHbIX
MHOTOTPaHHUKAX
Brruucnenue snemMeHTOB

52 MHOTOTPaHHUKOB: pEOpa, TuaroHasiu, bubmmorexa [IOK

https://m.edsoo.ru/6cdbecef
YTJIbI
[Tomans GOKOBOM MOBEPXHOCTH U
ITOJIHOW ITOBEPXHOCTH NPAMOU
53 MIPU3MBI, TIJIOMIAh OCHOBAHHUH, bubmmorexa OK
. https://m.edsoo.ru/37d84157
TeopemMa 0 O0KOBOI MOBEPXHOCTHU
IIPSIMOM TIPU3MBI
54 [Tnomans OOKOBOM MOBEPXHOCTH U bubmnoreka IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
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IIOBEPXHOCTH IIPAaBUIIBHOU

MUPaMUJIBI, TEOPEMA O TIIOIIA M
OOKOBOI MMOBEPXHOCTH YCEUEHHOM

https://m.edso0.ru/5603e30b

MU PAMHIBI
55 KonrtponeHas padora mo teme bubmoreka [JOK
"MHororpanHukn" https://m.edso0.ru/a95f5c04
56 [TonsTre 06 00BEME bubmmorexa [IOK
https://m.edsoo.ru/7ad0020b
N bubmuoreka I[IOK
S OObEm mupavuip! https://m.edso0.ru/235171b3
N bubmmoteka [IOK
>8 OObEM mupanite! https://m.edsoo.ru/f47dfefd
N bubmuoreka I[IOK
59 OObem nupamm ! https://m.edsoo0.ru/79c¢10312
. bub6mmoreka LIOK
60 OOnEM Mupavm b https://m.edsoo.ru/2faadc3f
N bubmuoreka IIOK
61 OOnEm mpH3MEI https://m.edso0.ru/79853608
N bubmuoreka IIOK
62 06
DEM TIPHSMH https://m.edsoo.ru/1e053890
N bubmmoteka I1IOK
63 OOnEM Mpu3MEI https://m.edsoo0.ru/482d3f51
64 KonrponeHas pabora o teme bu6mmorexa [JOK
"OOBEMBI MHOTOTPAHHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpenue, o6o0mEeHNE
65 cucTeMaTH3aIus 3HaHUM. bubmuoreka I[IOK

[TocTpoenue ceueHuii B
MHOT'OIpaHHUKE

https://m.edso0.ru/098bedad
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[ToBTOpenue, 06o0IICHNE
cHCTeMaTH3allKs 3HAHHH.

Brruncienue pacCTOSHUN: MEXKITY bubnnoreka LIOK
66 . 1
JBYMsI TOYKAMH, OT TOYKH JIO0 TIPSIMOH, https://m.edsoo.ru/f7792bad
OT TOYKH J0 TUIOCKOCTH, MEKTY
CKPEIIMBAOITUMHUCS MPSIMBIMH
bubnuoreka [IOK
67 Hroropas KoHTpoJIbHAs paboTa 1
p p https://m.edsoo0.ru/b9146bc0
[ToBTOpenue, o6o0meHNE
CHCTEeMaTH3al1s 3HAHUH.
BrrunciieHue yriioB: Mex
68 CKpEIINBAI0 ZIMI/IC?I b} ;{hfZIMI/I 1 bubmmorexa TIOK
pettt mu p ’ https://m.edso0.ru/56765e8b
MEX Iy IPSIMOH M TNIOCKOCTHIO,
JIBYTPaHHBIX YTJIOB, YTJIOB MEXTY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I1O0 68

[TPOI'PAMME
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11 KIIACC

KosmuecrBo yacos JIEeKTPOHHbIE
Ne HMara uugposeie
Tema ypoka KonTpoabhblie | IlpakTnueckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
Cdepa u map: neHrp, paamyc,

1 HaMeTp; TUIOIIAIb IIOBEPXHOCTH 1 bubmmorexa [IOK
A P; TWIOMAA P https://m.edso0.ru/0341bc2b
chepsr
BsaumHoe pacnonoxenue cepsl u

Bubnuoreka LIOK
2 MJIOCKOCTH; KacaTesbHasl INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cepe; omanb chepsl

3 N300paxkenue chepsl, mapa Ha 1 bu6mmotreka [JOK
wiockoctu. CeyeHus mapa https://m.edsoo.ru/bc15f7{2
[{unuHapryeckas MOBEPXHOCTD,

4 oOpa3yrolue HUINHIPUYeCKOM 1 bubnmnoreka [IOK
MMOBEPXHOCTH, OCh IIMJIMHIPUYECKON https://m.edso0.ru/6054b8c1
MOBEPXHOCTH
[{unuaIp: OCHOBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yloIias U OCk; bubmuoreka LJOK

5) - . 1
IOl OOKOBOM U ITOJIHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N3o0paxenne nmuauHIpa Ha
IJIOCKOCTH. Pa3BEépTKa HuiImHIpa.

6 Ceuenus HUIMH p:(HJ'IOCKOCTII:IO 1 butmmorexa TOK

B N P ’ https://m.eds00.ru/016e25eb
napayjieTbHON UTu
MEePIEHIMKYIIPHOU OCH IMIIMH/IPA)
bubmmoreka I1IOK
7 KoHnnueckast moBEpXHOCTb, 1 nomoreka I

https://m.edsoo.ru/c94ba09b
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o0pasyrolue KOHHYeCKOM
MOBEPXHOCTH, OCh U BEpIlIMHA
KOHUYECKOM MOBEPXHOCTH

KOHy0: OCHOBAHHUEC U BCPIIKWHA,

8 o0pa3yromias ¥ 0Ch; IUIOIIA b bubmorera TIOK
. . https://m.edso0.ru/897dd3b2
OOKOBOI1 U MOJHON TTOBEPXHOCTHU
VYceu€Hnblil KOHYC: 00pa3yroiue u
9 BBICOTA; OCHOBaIzI/IH u gOKZB;;I bubmmorexa TOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300paxkeHne KoHyca Ha
MJIOCKOCTH. Pa3BEépTKa KOHYCA.

10 Ceuenust kKoHyca (IMIOCKOCTBIO, bubnuoreka [IOK
napajiyieIbHOM OCHOBAHUIO, U https://m.edsoo.ru/Obdelbe8
IJIOCKOCTBIO, TPOXOIAIIEH Yepes
BEPIIUHY)

11 KomMOuHnanus Ten BpamieHus u bubmmoreka I1IOK
MHOI'OI'PaHHUKOB https://m.edsoo.ru/3cefl0e5
MHoOrorpaHHuK, ONMCaHHBII OKOJIO

12 cthepsr; chepa, BrricaHHAS B bubnmnoreka I[IOK
MHOTOTPAHHUK WJIH B TEJIO https://m.edso0.ru/0b136158
BpAIICHUS

13 [Tousarue 06 00bEMe. OCHOBHBIC bubmmoreka [IOK
CBOIiCTBa 00BEMOB TEN https://m.edsoo.ru/26a03fb7

N bubmuoreka I[IOK
14 O6wem unHHApa, KoHyCa https://m.eds00.ru/5513d87b
n bubmuoreka IIOK
15 OObEm mapa i oA, Chepe! https://m.edsoo.ru/d189bde2
16 [TomoOHBIC TEJIa B MPOCTPAHCTRE. bubmmorexa [IOK

https://m.edsoo.ru/810cfleb
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CooTHOLIEHUS MEXK Ty IIIOaAsIMU
MOBEpXHOCTEN, 00BEMAMHU
IMOTOOHBIX TEI

17 KonTtponbHas paboTa mo remam bubnmnoreka IIOK
"Temna Bpamenust" u "O0beMbI TeI" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha IIIOCKOCTH U B bubnmnoreka IIOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue U BBIYUTaHUE BEKTOPOB bubmorexa [JOK
P https://m.edso0.ru/23f4f089
20 YMHOXEHHE BEKTOpa Ha YUCIIO bubamorexa TIOK
P https://m.edsoo.ru/dee379%b
Paznoxenre BekTopa 1o Tpém
21 HEKOMIUTAHAPHBIM BEKTOpaM bubmmorexa TIOK
P pa. https://m.edsoo.ru/a28fd74e
[TpaBuio mapasienenumnena
Pemrenue 3ama4, CBI3aHHBIX C
22 MIPUMEHEHHUEM TPABHII JEHCTBUM C bubmorexa [IOK
P P A https://m.edso0.ru/5a827900
BEKTOpaMu
KoopanHaTHO-BEKTOPHBINA METO,
23 1| I/IpiHIeHI/II/I FGOMClI“) MYECKHUX " bubmorexa TOK
PP P https://m.edsoo.ru/d3alfe30
3a7a4
IIpsimoyrosibHas cucreMa
24 KOOPJMHAT B IPOCTPAHCTBE. bubnmnorexa [IOK
Koopannatsel BexTopa. [Ipocreiimue https://m.edso0.ru/48db7058
3aJ]a4M B KOOpJIMHATAX
VYroa Mexly BEKTOpaMH. bubnmnoreka LIOK
25
CkansipHoe Npou3BEEHIE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brlunciienne yrinoB Mexay bu6mmoreka [JOK

MMpsAMBIMU U TIJIOCKOCTAMHA

https://m.edsoo.ru/8efbe78e
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KonrponpsHas pabora mo teme

27 "BekTophl M KOOPAMHATHI B 1 bubmorexa TIOK
p . P https://m.edsoo.ru/77c22fc5
MIPOCTPAHCTBE
[ToBTOpeHuE, 0000IICHNE 1
cucteMaru3anus 3HaHUH. OCHOBHBIC bubmmoreka [IOK
28 1
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
MJIAaHUMETPUHT
[ToBTOpenue, o6o0IIeHNE U
cucremMatu3anus 3HaHuii. OCHOBHEBIC bubmmoreka I[IOK
29 1
¢burypsl, hakTbl, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUU
[ToBTOpenue, o6oOILICHNE U
cUcTeMaTu3alus 3HaHUHU. 3aaun bubmuoreka I[IOK
30 1
IJIAHUMETPUU U METOJIbI UX https://m.edso0.ru/7491efe0
perieHus
[ToBTOpeHue, o6oOIICHNE 1
CHCTeMaTHU3alus 3HaHUN. 3a1aun Bubnuoreka IIOK
31 1
MJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/4dffda97
perieHus
[ToBTOpeHME, 000OIICHNE 1
cucteMaru3anus 3HaHuH. OCHOBHBIC bubmmoteka [IOK
32 1
¢burypsl, hakTbl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEepEOMETPHHU
bubnumoreka LIOK
14 1
33 TOTOBAs KOHTPOJIbHA] paboTa https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHmEe, 0600IICHNE 1 1 bubnmnoreka LIOK
CHCTEMATHU3ALNS 3HAHUN https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O IPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI IUVISA YHEHUKA

1. JI.C.Atanacsu u ap.; Yueonuk: 'eomerpusil0-11; Mocksa «IIpocBemienne»;

2010r.

METOJNYECKHUE MATEPHUAJIBI 111 YUYUTEJIA

1. C.M.CaaksH, B.®.byty308; [locobue: «M3yuenue reomerpun 10-11»; Mocksa

((HpOCBCHICHI/I c»,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

1. bubnuoreka I{OK;

2. Yau.py.






