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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeGHOro kypca «l'eomerpusi» 6a30BOTO YPOBHS IS
obyuaromuxcs 10 —11 xmaccoB paspaborana Ha ocHoBe DeaepanbHOTO
roCy/IapCTBEHHOT'0 00pa30BaTENbHOIO CTaHJApTa CPEJHEro O0IIero oopa3zoBaHus,
C y4€TOM  COBPEMEHHBIX MHUPOBBIX TpPeOOBaHUH, NPEABABIIEMBIX K
MaTEeMaTHYeCKOMY OOpa3OBaHHUIO, U TPAAMIMA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl o0ecrieyuBaeT OBJIaJICHUE KIFOYEBBIMH KOMIIETCHIUSIMU,
COCTaBIIIOIIMMHU OCHOBY [JIi CaMOpPa3BUTHUS U HENPEPHIBHOIO 00pa3oBaHus,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTU 00YYaIOITUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeoOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0YyCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTBIO METAlpeIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyuYeHHs TE€OMETPUH B HAMNpPaBICHUU JIMYHOCTHOTO
pa3BUTHs OO0yyaromuxcsi, (GopMupoBaHus (YHKIUOHAIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YUYECHHS JIPYTUX y4eOHBIX JTUCHUIUIMH. Pa3BuTHe y o0yuarommuxcs
NPAaBWIBHBIX TPEJCTABICHUNA O CYIIHOCTH U TPOUCXOKIEHUU T€OMETPUUYECKUX
a0CTpaKIfii, COOTHOIIEHUH PEATbHOTO M HICATBHOIO, XapaKTepe OTPAKECHUS
MaTEMaTUYECKOM HAyKOW SIBIGHUH W TPOLIECCOB pPEAJbHOIO0 MHpa, MECTe
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEeMAaTHYECKOT'0 MOJIETUPOBAHMS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
yUYalUXcsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOI1IECTBE.

['eomeTtpust gBisercss oMHUM U3 0a30BBIX NMPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOeCleYyuBaeT BO3MOXHOCTh H3YUEHHUS Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOW HAINIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe wMblnieHue, (GopMUpyeMoe MpH HU3YYEHHH OO0YyYarolIMMUCs
MNOHSITUMHBIX OCHOB T€OMETPUU U TTOCTPOSHUU LETTOYKH JIOTHUECKUX YTBEPKIACHU I
B XOJ€ pEHICHUs TeOMETPUUECKUX 3ajlady, YMEHHE BBIABUTATH U OMNPOBEPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a7ad4 €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (HU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX MAESITeNIbHOCTU 4enoBeka. OpueHTalusi 4esloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOIUMOE YCIOBHUE €ro CoOIHalbHOrO ObITHs, (opma
OTpaKeHHUS] OKPY’KAIOIEr0 MHpA, YCIOBHE YCIHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU



oOpazamu O0OBEIUHAET pa3Hble BUABI y4eOHOW U TPYIOBOH NESITEIHHOCTH,
ABIIAETCS OJHUM U3 TPO(ECCHOHATbHO BAXKHBIX KAadyecTB, MOITOMY aKTyajbHa
3amaya (QopmMupoBaHHs y OOYyYarOUIUXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKOH JESATEIILHOCTH 10 MHOTUM HaIlpaBICHUSIM.

Llens ocBoeHus mnporpammbl ydeOHoro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE 00yueHuss — oOmeoOpa3oBaTeibHOE W OOIIEKYJIBTYpPHOE pPa3BUTHE
oOydarommxcsa  4epe3  OoOecredYeHHe  BO3MOXKHOCTH  NpUOOpETeHUus |
UCIIOJIb30BAHUSl  CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM U JIeUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOZMOXXHOCTH YCIEIIHOT'O MPOJ0JDKEHUS 00pa30BaHMUs
0 CTENMAILHOCTSIM, HE CBA3aHHBIM C MPUKIIAHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE IIpeIHa3HA4YeHA IS
oOy4YaromuXxcs CpeHEHN IIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIBHBIX 3aTPYAHEHHI
Ha YpOBHE OCHOBHOI0 oOImero odpaszoBanus. Takum oOpa3zom, oOywaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUYEeCKHE YMEHUs, CBS3aHHBIC
co crneuu@uKoid TEeOMETpUH U HEOOXOIWMBbIE IS JKU3HHM B COBPEMEHHOM
obmectBe. Kpome »TOro, oHM MMEIOT BO3MOKHOCTh M3YyUHUTh N€OMETpUIO Oojiee
riyO0OKo, eclii B JajbHEHIIeM BO3HHUKHET HEOOXOJIWMOCTh B T'€OMETPUYECKHUX
3HAHUSX B MPOPECCUOHATBHON JeATEIHHOCTH.

JlocTrkeHue 1enu OCBOEHUS TMPOTrpaMMbl OOECIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3afad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kaccax siBISIFOTCS :

e (QopmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJlaX BpalleHHS
KaK O BaXXHEWMIIIMX MaTEMaTUYECKUX MOJEIISAX, MO3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIETO MUPA;

e (QopmupoBaHre yMeHHUS paclo3HaBaTb Ha YepTexax, MOJACIIX U B
peabHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIlleHUS;

e OBJQJICHHE METOJAaMH PEIICHHs 3a/Ja4 Ha TOCTPOCHHs Ha M300paKEHUsAX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmMupoBaHre yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMU O
MHOTOTPaHHUKAX U TeJaX BpalleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

e OBJQJICHUE  aJNTOPUTMaMH  pEHIeHUs  OCHOBHBIX  THIIOB  3ajay;
dbopMHpoBaHWE  yMEHHUSI TPOBOJAUTH  HECIOXKHBIE  JIOKAa3aTeIbHbIC
pacCy>KJIeHusi B XOJE pEUICHUS CTEePEOMETPUYECKUX 3aJad U 3a7ad C
PAKTUYECKUM COJICPKAHUEM;



e pa3BUTHE UHTEJUIEKTYaJbHBIX | TBOPUECKHX  CIOCOOHOCTEM
oOydJarommuxcs, MO3HABaTEJIbHOM  aKTUBHOCTH,  MCCIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIIIJICHUS;

e (opmupoBanue G yHKIMOHATBHOU IPaMOTHOCTH, peJieBaHTHOM
r€OMETPUU: yMEHHE paclo3HaBaTh IMPOSIBICHHUS TE€OMETPUYECKUX
NOHSTHH, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPHU HU3YYEHUU NPYTrUX Y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEH, (GOpMYIUpOBATh HUX Ha S3bIKE
T€OMETPHUU U CO3/1aBaTh TEOMETPUUYECKUE MOJIENH, IPUMEHSATh OCBOCHHBIM
reOMETPUYECKUI ammapaTr JUisl pPelIeHUs MPAKTUKO-OPHUEHTHUPOBAHHBIX
3a/lay, THTEPIIPETUPOBATH U OIIECHUBATH MOITYyYEHHBIE PE3YIIbTATHI.

OTnuuuTeTbHOM OCOOEHHOCTHIO MPOTPaMMBI SIBIISIETCSl BKIIOUEHHE B KYpC
CTEpeOMETpPUH B Hayajlle ero W3y4YeHHs 3ajlay, pelIaeMblXx Ha YPOBHE
UHTYUTUBHOTO TIO3HAHUSA, U ONPeeIEHHBIM 00pa3oM OpraHn30BaHHast paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKaHUE MHTYUTHUBHBIX MPOIECCOB, MOTUBUPYET K
JanbHEeNIIeMy U3y4eHHIO MpeAMETa.

[Ipennourenue oTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHUs, TO
€CTh TEOPETUYECKUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPAKTUYECKON N1eATeNbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUNA Y
yUYalUXcsi B Kypce CTepeOMETpUHM MPOBOAMTCS 3a CYET pElIeHus 3a7ad Ha
Co3JaHue  MPOCTPAaHCTBEHHBIX O00pa3oB W  3a7a4y Ha  ONEpUpPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpa3a TPOBOAUTCS C OMOpPOM Ha
HATJIAIHOCTh, a OINEepupoBaHHe o0Opa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €T0 UCXOJIHOTO COACPKaAHUS.

OcHoOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10—11 kmaccax:
«MHororpanHukmny, «IIpsiMbie U TNIOCKOCTU B MPOCTpaHCTBeY, «Tena BpaieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTpaHcTBey. DopMupoBaHUEe JTOTUYECKUX YMEHHIM
pacmpenensiercs He TOJbKO IO COJAEPKATEeNbHBIM JIMHUSAM, HO M TO ToJaM
o0y4eHUs Ha YPOBHE CpeIHEro o0IIero oopa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3ylbTaTaM
OCBOCHHS paboyell mporpaMMbl, pacupeieNéHHbIM 10 TrojaaM oOydeHwus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOObI OBJIAJIECHUE TI'E€OMETPUUYECKUMHU
MNOHSTUSIMU ¥ HaBBIKAMH OCYIIECTBIISIIOCH MOCIIEIOBATENIHLHO U MOCTYMATENbHO, C
COOJII0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAIUCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI O00Yy4YarolUXCs, paciupss H
yrayOnsis e€, 00pasys MpoYHble MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE



Ha usydenue reomeTpun orBoauTCs 2 yaca B Henelno B 10 kiacce u 1 yac B
Heento B 11 kacce, Bcero 3a jBa roja ooydenus - 102 yueOHbIX yaca.



COJEPKXAHME YYEGBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npocTpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM TMOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: IE€pECEKarolIuecs,
napajuieJlbHble W CKpellMBamIuuecs mnpsamble. [lapannenbHOCTs MNPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajulelbHble TMpsMblIE B MPOCTPAHCTBE;
napajuieIbHOCTh TPEX MPSAMBIX; MAPAJUIENIBbHOCTh MPSAMOW U IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpsSIMbIMH B IPOCTPAHCTBE.
[lapamienbHOCTh  IJIOCKOCTEM: napa’suiesibHbIe MJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  MiockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UTYphl Ha
TUIOCKOCTH: TE€TPAdJIp, KyO, Mapauiesenunea; IoCTPOCHUE CEUeHUH.

[lepneHAUKYISIPHOCTD MPSAMON U TUIOCKOCTH: NMEPIEHIUKYIISIPHBIE MPSMbIE B
OPOCTPAHCTBE, MpPSAMBIE MapajuleibHble W NEPHNEHAUKYJSAPHbIE K TIJIOCKOCTH,
OPU3HAK MEPIEHAUKYISIPHOCTH MPSMOA M IJIOCKOCTH, TEOpeMa O NpsIMOH
NEPHEHIUKYISPHON IJIOCKOCTU. YTIbI B MPOCTPAHCTBE: YroJl MEXAY MPSAMON U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroji, JIMHEHMHBIM Yrojl JBYIPaHHOrO  yrija.
IlepnieHaAUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU 10 IJIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUryppl  Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: MPH3HAK MEPHEHIUKYJSIPHOCTH  JIBYX
wiockocTell. Teopema o TpEX NePHIEeHIUKYIISIPaAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAHHUKA, BBIMYKIIbIE
Y HEBBINYKJIbIE MHOTOTPAHHHUKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipusma: n-yroyibHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
NOJIHAS OBEPXHOCTh PU3MBL. [Napamnenenunen, MPSAMOYTOJIbHBIN
napajuieNienine] U ero cBoicrBa. Ilupamupa: n-yronbHash nmupaMuaa, rpaHd U
OCHOBaHHE MUPAMU/JIbI; OOKOBAs U TIOJTHAS MIOBEPXHOCTh MUPAMU/IBI; IPABUIIHHAS U
yceu€éHHasg MnHpaMuaa. OJIEMEHTbl Npu3Mbl W nupaMunbl. [IpaBuibHbIE
MHOTOTPaHHUKU: TMOHSATHE MPABUIBHOTO MHOTOTPAHHMKA; MpPaBWIbHASA MpU3Ma U
npaBUJIbHAsT TNUpaMU/a; IMpPaBUIbHAsA TPEYroJibHAs MUpaMUa W NPABUIIbHBIN
terpadqp; KyO. IlpencraBieHune o TpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadIp,
nonexka’ap u ukocadap. CeuyeHust Npu3Mbl U TUPAMHUIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSMOU,
IUIOCKOCTH.  JJEMEHThl CHUMMETPUH B NUpaMylax, HNapajlieJenurenax,
PaBUJIbHBIX MHOTOIPaHHUKAX.



Bbrunciienne 31€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, HUaroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBIL,
IUIONIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopemMa o Tuiomiaau yceu€HHoW mnupamunbl. [lonstue 006 o0béMe. OOBEM
OUpaMUbl, IPU3MBI.

[lono6ubsie Tema B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEIT.

11 KIIACC

TeJsia BpameHus

Hunuaapuyeckas HOBEPXHOCT, oOpasyromiue WIMHIPUYECKON
MOBEPXHOCTH, OCh LMJIMHIAPUYECKOW TMOBEpXHOCTU. LlunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpasyrolias M OCh, IUIOMAAb OOKOBOW W TOJHOM
TOBEPXHOCTH.

Konnyeckas moBepXHOCTb, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OChb U
BEpIIMHA KOHMYECKOM moBepxHOCTH. KOHyC: OCHOBaHUE U BepllMHA, 00pa3yrolas
U OCh;, IUIONAAb OOKOBOM M TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3syrolue u BbICOTa; OCHOBaHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, IUaMeTp; IUIOMAIb MOBEPXHOCTH C(hEpHI.
Bzaumnoe pacrnonoxenue chepbl U INIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
10 b Cephl.

N306pakeHne Ten BpallleHus Ha MIIOCKOCTH. Pa3BépTka HUIUHIpPA U KOHYCA.

KoMmOuHanuyu Tenm BpalleHuss YW MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIKWCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpaIllCHHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOKCTBA 00bEMOB Tel. Teopema 06 00BEME
NpsIMOYTOJILHOTO TMapajienenunena u ciuencreus u3z He€. OO0BEM HMIUHIpA,
KoHyca. O0BEM mapa u miomasab cepol.

[lono6ubsie Tema B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIONIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEIT.

Ceuenus mwiMHApa (TapajUIelbHO W TEPHEHAUKYISIPHO OCH), CEUYECHHS
KOHyca (MapasuieibHOE OCHOBAaHUIO W TMPOXOJIIEe Yepe3 BEpIINHY), CEUCHHS
mapa.

BekTOopbl U KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha minockocTH U B ripocTpaHcTBe. C0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEeKTOpa Ha uuciio. Pa3noxeHnue BekTopa mo TpEM HEKOMIUIAHAPHBIM
BektopaMm. [lpaBwiio mnapamnenenunena. Pemenue 3amay, CBSI3aHHBIX C
NpUMEHEHHUEeM TMpaBUil JAeWCTBUIl ¢ BekTopamu. lIpsMoyrosibHas cuctema



KoopauHaT B mpocTpaHcTBe. Koopaunatel Bektopa. [lpocreiimue 3amaun B
KOOpJuHaTaxX. YToil Mexay Bekropamu. CKalspHOE NpPOU3BEIAECHUE BEKTOPOB.
Brrunciienne yrioB Mexy IpsIMBIMH U TJIOCKOCTAMH. KoOpAuHATHO-BEKTOPHBIN
METO/I TP PEIIEHUU T€OMETPUUECKUX 3aad.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIugyHOCTHBIE pE3yNbTaThl OCBOEHHUS IMPOrPaMMbI  YYEOHOTO TIpeaMeTa
«MaTremaTrKa» XapaKkTepU3YyIOTCS:

I'paxknanckoe BocnmuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUHA O0YJAIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOI'O 4JEHA POCCHMCKOro oOIiecTBa, TMPEACTaBICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoleayp TrpaxkaaHCKOro obmiecTBa (BBIOOPBI, OMPOCHI W TP.), YMEHHEM
B3aMMO/JICIICTBOBATh C COIMAJbHBIMU HHCTUTYTAMM B COOTBETCTBUU C HX
(GYHKIUSIMHA ¥ HA3HAUYCHHEM.

ITaTpuoTHYecKkoe BOCIMTAHUE:

c(hOopMUPOBAHHOCTHIO POCCUICKON IpaskIaHCKON MIGHTUYHOCTH, YBAKESHHS K
MPOIIOMY U HAaCTOSIILIEMY POCCUMCKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIICHUEM K
JTOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEeMaTUUYECKOM IIKOJIBI,
K HCIOJB30BAaHUIO ITHUX JIOCTIDKCHHH B JIPYrUX HayKaX, TEXHOJIOTHAX, cdhepax
SKOHOMHKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHHUEM JTYXOBHBIX IIEHHOCTEH POCCHIICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHUS, OSTHYECKOTO  IIOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKEHHUN HAYKU U JEATCIHLHOCTHIO
y4E€HOT0; OCO3HAHHEM JIMYHOTO BKJIaJla B IOCTPOSHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHEM K MHUPY, BKJIIOYasl 3CTETUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pelICHUH, pacCyXICHUII;
BOCIIPUMMYHBOCTBIO K MATEMaTUUECKHUM acCIleKTaM pa3IMuHbIX BUJOB UCKYCCTBA.

dusnyecKkoe BOCNMUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKHE 3HAHUSA B
MHTEpECcax 3J0pOBOT0 U 0e30mMacHOTo o0pa3a *KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MHUTaHUE, COAJTaHCUPOBAHHBIA PEXXUM 3aHITHU U

OTJbIXa, peryisipHast busnueckas aKTUBHOCTb); buznueckoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHUIX CIIOPTHUBHO-037]0POBUTEIHHOM
TS TETHHOCTBIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM ILIEHHOCTH TPYIOIIOOMS; UHTEPECOM K
paznuuyHbIM  chepaM  TpoecCHOHANbHON  NESITENbHOCTH, CBSI3aHHBIM  C
MaTEMaTUKON U €€ TPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBHIOOD
Oynymel mnpodeccud W peaJu30BbIBaTh COOCTBEHHbIE JKU3HEHHBIC IIJIaHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30oBaHHIO U
caM0oOOpa30BaHUIO HA TMPOTSHKEHUH BCEW J>KU3HU, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHN IPAKTUUECKUX 3a]1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

JKoJIOruueckoe BOCIIUTaHHE:

c(hOpMUPOBAHHOCTBIO JKOJOTHUYECKOW KYJIBTYpPhl, IMOHHUMAHWEM BIIMSHUS
COITMATTbHO-KOHOMUYECKUX ITPOIIECCOB HA COCTOSHUE MPHUPOIHON M COIMATBLHON
Cpeabl, OCO3HAaHMEM TJIO0AJIBHOTO  XapakTepa HSKOJOTHYECKHX IMpoOJIeMm;
OpUCHTAIlMel Ha MPUMEHEHHE MaTEeMaTHYEeCKUX 3HAHUN IS pelieHus 3aad B
0o0JlacTU OKpYXalollel cpeabl, TUIAHUPOBAHUS TIOCTYIKOB M OILEHKH HX
BO3MOYKHBIX TIOCJICICTBUH JJISl OKPY KAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO NMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUA HAayKM H  OOIIECTBEHHOM TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYeCKON HayKu Kak cdepbl YeIOBEYECKOW JESITEIBLHOCTH, JTaloB e&
Pa3BUTHA M 3HAYUMOCTH IS PAa3BUTUS IMBWIM3AIUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KYJIbTYpOW KaK CpPEIACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISTh MPOSKTHYI0 W HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHUBUIYaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJbTaThl OCBOEHHUS IMPOTrpaMMbl Y4eOHOro MpeameTa
«MareMaTuka XapaKTepU3yrTCs OBJIaJIEHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
0elicmeUsIMU, YHUBEPCANbHBIMU Pe2YIAMUSHbIMU 0eUCMBUIMU.

1)  Vuusepcanvnvie  no3znasamenwvmvle  Oeticmsus,  obecneduusarom
Gopmuposanue 06a308blX KOSHUMUBHBIX NPOYECCO8 0OyUaruuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcaowe2o  Mupa,  NpUMeHeHue  J02UYECKUX,
uUccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble JJoruyeckue JelicTBUA:

e BBIIBIATHh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUUECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUH MEXAY TMOHATUAMH;, (OPMYIUPOBATH
ONpeJieieHUs]  MOHSATUN;  YCTAHABIMBATH  CYIIECTBEHHBIM  MpPHU3HAK
KJaccuuKaIy, OCHOBaHUS i OOOOIICHHS W CpaBHEHUS, KPUTEPUH
IPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMynupoBaTh U  NpeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTpUIATEIbHBIC, €AMHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHMYEeCKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeunss B (akTax, [aHHBIX, HAONIONCHHUSIX U YTBEPKICHUSIX;



npenjaratb ~ KpUTepUM  JJIT  BBISIBIIGHHUA ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNI;

e JleJaTh BBIBOJABI C HUCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, IEIyKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;

e TPOBOJUTH CaMOCTOATENIbHO J0Ka3aTeNbCTBA MaTEeMaTUYECKUX
YTBEPKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apryMEHTAIIHIO,
OPUBOJIUTH TPUMEPHl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CYXKIICHUS U BBIBOJIBL;

e BBIOMpaTh croco0 pemnieHus ydeOHOM 3amaur (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BHIOMPATh HauWboJiee MOAXOASIIUNA C Y4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble uccienoBarejabcKkue 1eMCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOUIME TMPOTHBOPEUYHUE, MPOoOIemMy,
yCTaHaBIMBaTh HMCKOMOE U  JaHHoe, (opMUpOBATH  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITENIbHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAaHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTh4ecKoro
0o0BEeKTa, SBJICHUS, TMPOIECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENILHO (hOPMYIUPOBATH 0OOOIIEHUSI M BBIBOBI MO pe3yiIbTaTaM
NPOBEIEHHOTO HAOIIOAEHUS, UCCIEIOBaHMs, OLIEHUBATH JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHUE Mpoliecca, a TaKKe BBIABUTATh
IPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

PaboTa ¢ undpopmanmeii:

e BBIBIATH ACPUIUTHl UHPOPMALIMU, JAHHBIX, HEOOXOIUMBIX ISl OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]1a4H;

e BbIOMpaTh HWHGOOPMAIMIO U3  HCTOYHHUKOB  DPA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, IPEJICTABIATh €€ B Pa3IU4HbIX (opMax,
WLTIOCTPUPOBATH TpadUIECKH;

e OIICHUBATH HaAEKHOCTD uHpOpMaIuu o CaMOCTOATEIHHO
c(hOpMYITHPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvhvie  KOMMYHUKamMueHwle Oelicmeus, 0becnedusarom

choOpMUPOBAHHOCI COYUANLHBIX HABLIKOE 00VUAIOWUXCAL.

OO01menue:



e BOCIHpUHUMATh U (GOPMYIHPOBATH CYXKACHUS B COOTBETCTBUHU C
YCIIOBUSIMH M LIEJISIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHS B YCTHBIX M MHCHBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO
X0y pelIeHus 3a/la4yi, KOMMEHTUPOBATH MOJYYEHHBIN pe3ysbTaT;

e B X0ji€ O0CYXXJIeHHU 3a7aBaTh BOIIPOCHI MO CYIIECTBY 00CYX AaeMOM TEMBI,
npoOJIeMbl, pelIaeMoii 3aJaun, BbICKa3bIBaTh UJIEU, HAlIEJIEHHBIE Ha MOUCK
pEIIeHHs; COTMOCTaBISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKUBATh Pa3IMuMe W CXOJICTBO IMO3UIIMH; B
KOppeKTHOU (hopme hOopMyITHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATH  PE3yNbTaThl  pEIICHHs  3a/Jadd,  OKCIIEPUMEHTa,
UCCJIEIOBAHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPEe3eHTAIIMN 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

e TMOHUMATh U  HCHOJB30BATh  MPEUMYIIECTBA  KOMaHIHOM U
UHAUBUAYaTBEHON paOOThI MIPU PEIIeHUH YYeOHBIX 3aa4; IPUHUMATD 11eJIb
COBMECTHOW JESTENbHOCTH, IUIAHUPOBATh OpPraHU3AIMI0 COBMECTHOM
paboThI, pacrpeieNiaTh BUAbI paboT, JOrOBapUBaThCs, 00CYKIaTh MPOIIECC
U pe3yabTaT paboThl; 00001IaTh MHEHUSI HECKOJIBKUX JIIOJIEH;

e Y4acCTBOBAaTh B IPyNMHOBBIX popmax paboThl (0OCYXIeHHUS, 0OMEH MHECHH,
«MO3TOBbIE IITYPMbD» W HHBIE); BBIIOJHATH CBOK YacThb pabOThl U
KOOPJIUHUPOBATH CBOMU JCHCTBUSA C JAPYTUMH YICHAMH KOMAaHJbI;
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aHUMOICHCTBHUS.

3) Ynueepcanvnvie  pecynamuesnvie oeticmausl, obecneuugaom

Gopmuposanue cMbICL08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AJITOPUTM PEILIEHUS 3a/1a4d, BEIOMPATH CIIOCOO PEIIeHHUS
C YYETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI ¢ yIETOM HOBOM
uHdOpMaIIHH.

CaMOKOHTPOJIb:

e BIIQJIETh HaBbIKAMU TIO3HABATENBbHON pediekcun Kak OCO3HAHHS
COBEpIIAEMbIX JEHCTBUNA M MBICIUTENBHBIX MPOIECCOB, UX PE3YJbTATOB;
BIaJIeTh CIMOCOOaMHM  CaMOTIPOBEPKH, CaMOKOHTpPOJIS Ipolecca H
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IpU pEUICHUU
3a/layd, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISIBIEHHBIX TPYIHOCTEH;



e OIEHUBATb COOTBETCTBHE pe3yJibTaTa I€IH U YCJIOBHUSIM, OOBIACHITH
NPUYUHBI JTOCTH)KEHHUS] WJIM HEAOCTHXKEHUS PE3YNbTaTOB ESTEIBHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.

INPEJMETHBIE PE3YJIbTATBI

10 KITACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPAMAas, INIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUU M CJICACTBUS U3 HUX IPU PEHICHUU
reOMEeTPUUYECKUX 3a/ay.

OnepupoBaTh NOHATUAMHU: MAPAIUICTBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
1 TIOCKOCTEH.

KnaccupunmpoBath B3aMHOE pacCMoOOKEHHUE TPSMBIX M IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MNOHSATHSMH: JBYTPAaHHBIM yTOJ, TpaHU ABYIPAHHOIO Yria,
pedpo BYrpaHHOTO YIJia; JUHEWHBIA YroJ JABYTPAHHOTO yrja; TpajycHas Mepa
JIBYTPaHHOIO yTJia.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBINYKJIBIM W HEBBINYKIIbINA
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, TPABUJILHBI MHOTOI'paHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOI'PAaHHUKOB (MUpaMujia; TMpU3Ma,
IPSMOYTOJIBHBIN TTapajuIeNIeuIe, Kyo0).

Knaccudunuposathb MHOTOTPaHHUKH, BBIOMpas OCHOBaHUS JUTSt
Kiaccuukaruu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKU; MIPSMbIC U HAKJIOHHBIC MPU3MBI, TIapaslIeIISITUIIC/Ibl ).

OnepupoBaTh MOHATUSIMU: CEKYILAS TIJIOCKOCTh, CEYUEHHE MHOTOTPAHHUKOB.

OOBSACHITH IPUHITUIIBI TOCTPOCHHS CEYSHU N, UCTIONB3YSI METOJI CJICIOB.

Ctpoutrh CceueHMsI MHOTOTPAHHMKOB METOJIOM  CJICJOB,  BBINOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTE)KU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHUI
CBepxy, COOKY, CHU3Y.

Pemrats 3a1aun Ha HaXOXJACHUE T€OMETPUUECKUX BEJTUUUH 1O o0pasiamM Win
ajropuTMaM, NPUMEHSIAI HW3BECTHBIE AHAJUTUYECKHE METOJbl NPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTUUYECKUX 3a7]a4 HAa BBIYMCICHUE PACCTOSIHUM MEXKIY IBYMS
TOYKaMH, OT TOYKM JO TNPSIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS TTPSIMBIMHU.

Pemrats 3a1aun Ha HaXOXACHUE T€OMETPUUECKUX BEJTMUUH MO o0pasiaM Win
ajropuTMaM, NPUMEHSI HW3BECTHBIE AHAJUTUYECKUE METOJbl NPU PEIICHUU
CTAaHIAPTHBIX MAaTEeMAaTHMYECKUX 3a7ad Ha  BBIYUCICHHE YIJIOB  MEXKIY
CKPCIIMBAIOIIUMUCA TPSAMBIMU, MEXIY MNOpsIMOM U IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.



Boeruncnars 00bEMBI U TIIOMIATU TTOBEPXHOCTEH MHOTOIPAHHHUKOB (TpU3Ma,
nupaMuaa) ¢ TOpuMeHeHHeM (GOpMYyJ; BBIUMCIATH COOTHOIICHHS MEXIY
TUIONIA/ISIMU TIOBEPXHOCTEM, 00bEMaMH OJJOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh TMOHATUAMH: CHUMMETpPHUS B IMPOCTPAHCTBE; IEHTP, OCh H
TUIOCKOCTh CHUMMETPHUU; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU (PUTYPBHI.

W3BnekaTh, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PHUCYHKaX.

[IpumensTe reomerpuueckue (aKThl ISl PEIICHHUS CTEPEOMETPUUECKUX
3a/1ay, MpeAnoaratonuxX HECKOJIbKO IaroB PElIeHUs], €CIN YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumensTh  TpocTellliue MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH TpPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HU, PAaCO3HABATh MPOSBIICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh TONYy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH peajbHBIC
CUTyallud W TPUMEHSTh M3yYCHHbIE TOHSTHS B IMPOIECCE IMOUCKA PEIICHHUS
MaTEeMaTU4YeCKH CHOPMYIUPOBAHHOW MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUHU, HCCIENO0BaTh IOCTPOCHHBIE MOJEIU C
MCIIOJIb30BaHUEM T'€OMETPUUECKUX MOHATHI U TEOpeM, armapara aare0phbl; penarhb
NPAaKTUYECKUE 3a/1auH, CBA3aHHBIC C HAXOXKEHUEM I€OMETPUUECKUX BEJIMUHH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: LMUIUHAPUYECKAs IOBEPXHOCTh, 00pa3yrolIue
OWINHAPUYECKOM  MOBEPXHOCTH;  LWIMHADP,  KOHUYECKAass  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

PacrioznaBaTh Tena BpamieHus (LHUJIMHIP, KOHYC, cdepa u map).

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPAILCHUS.

KnaccuduimpoBath B3auMHOE pacronoxkeHnue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJ0#, OCHOBAaHME LIAPOBOTO CJIOS, BBICOTA IIAPOBOrO CIOS;
IapOBOU CEKTOP.

Boruncnare  00BEMBI M IUIOIMIAMM  TOBEPXHOCTEH  Tel  BpalieHwus,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TMOHSATUSMHU: MHOTOTPAaHHUK, BIHCAHHBIA B chepy W
ONMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WM TEJO
BpalICHUSI.

BbIYMCIATh COOTHOIICHUS MEXIY IUIOMIA[sMU MOBEPXHOCTEH W 00BbEMaMU
MOA00HBIX TEIL.



N300paxkath u3ydaemble (QUTYpbl OT PYKM U C MPUMEHEHHUEM IPOCTBIX
YepTEKHBIX UHCTPYMEHTOB.

BbInosiHATH (BBIHOCHBIC) MJIOCKUE YEPTEHKHU U3 PUCYHKOB ITPOCTHIX 00BEMHBIX
buryp: BUI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIllCHHUS.

W3BnekaTh, WHTEPOPETHPOBATH M MpeoOpa3oBbIBaTh HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO HA YepTexax M
PHUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B MIPOCTPAHCTRE.

BbINONIHATE  JIEHCTBUSA  CJOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHHUS BEKTOpa Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaaIO0T.

[IpumeHsTH TpaBUIIO Mapalieenuneaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIAWHATHI BEKTOpa, Yrojll MEXIy
BEKTOpaMHU, CKaJIIpHOE MPOU3BEICHHE BEKTOPOB, KOJJTMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIIpHOE TIPOM3BEACHHE, pPACcKIaJblBaTh BEKTOpP IO JABYM
HEKOJUTMHEAPHBIM BEKTOPAM.

3a/1aBaTh MJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensTe reomerpuueckue (aKThl MJIsI PEIICHHUS CTEPEOMETPUUYECKUX
3a/1ay, MpeAnoararonxX HECKOJIbKO IIaroB PEIIeHUs], €CIU YCIOBUS TPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocTeiiniue reoMeTpruueckue 3ajladyd Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemarte 3amauMm Ha J0Ka3aTENbCTBO MAaTEeMAaTHUYECKUX OTHOUIEHUH W
HaX0XJICHUE T€OMETPUUYECKUX BEIMYMH MO 00pas3liaM WUiIu aJropuTMam, MpuMeHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumensTh  mpocTellliue MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI TP PELICHUN CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoauTh TpPUMEPHl MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U
’KU3HHU, PAaCO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh, TONYy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH pPeajbHBbIC
CUTyallul W TPUMEHSITh M3yYCHHbIE TOHSTHS B IMPOIECCE IMOUCKA PEIICHHUS
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHOW MPOOJIEMbI, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUU, HCCIEN0BaTh IMOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, armapara aare0phbl; pemarhb
NPAaKTUYECKUE 3a/1auH, CBA3aHHBIC C HAXOXKEHUEM I€OMETPUUECKUX BEIHUHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (undposbie)
Konrpoububie | IlpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| B 10 https://fipi.ru/ege/otkrytyy-
BEJICHUE B CTEPEOMETPHIO bank-zadaniy-ege
) [IpsiMbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE. 12 | https://fipi.ru/ege/otkrytyy-
[TapamienbHOCTB MPSAMBIX U IIIOCKOCTEN bank-zadaniy-ege
3 [TeprieHAMKYISAPHOCTD MPSIMBIX U 12 https://fipi.ru/ege/otkrytyy-
IIJIOCKOCTEMN bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
4 Yrubl MeXy NPSMBIMH U IIJIOCKOCTSIMU 10 1 .
bank-zadaniy-ege
https://fipi.ru/ege/otkrytyy-
5 MHororpanHuku 11 1 bank-zadaniy-cee
. https://fipi.ru/ege/otkrytyy-
6 OOBEMBI MHOTOTPaHHHUKOB 9 1 .
bank-zadaniy-ege
7 IToBTOpEHME: ceyeHus1, paCCTOSHUS U YTJIbI 4 1 P iph e oty
p ’ P yri bank-zadaniy-ege
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 5 0




11 KVIACC

KosmnyecTBo yacoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pPa3aeioB U TeM @ poBLIe
Ne i/ P Konrpoububie | IIpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| T 12 https://fipi.ru/ege/otkrytyy-
clla BpatleHHA bank-zadaniy-ege
) O6BEMEL Tel 5 1 https:// ﬁpl.r.u/ege/ otkrytyy-
bank-zadaniy-ege
3 B N 10 1 https://fipi.ru/ege/otkrytyy-
€KTOPBI U KOOPJAMHATHI B MPOCTPAHCTBE bank-zadaniy-ege
4 [ToBTOpEHue, 06001ICHNE, . 1 https://fipi.ru/ege/otkrytyy-
cucTeMaTu3alus 3HaHui bank-zadaniy-ege
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 3 0




IHOYPOYHOE IINTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

OCHOBHBIE IOHSTHSI CTEPEOMETPUH:
TOYKa, MPsiMasi, TNIOCKOCTb,
npocTpancTBo. [IpaBuiia uzoo6pakenus
Ha PUCYHKaX: H300paKeHUs
HHOCKOCTefI, mapalJICJIbHBIX MPAMBIX
(OTpe3KOoB), CepeIMHbI OTPE3Ka

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

ITonATHA: IEepecekaromuecs
IJIOCKOCTH, TMEPECEKAIOLIUECS TIPAMAst
U IJIOCKOCTh

ITonATHA: IEepecekaromuecs
IJIOCKOCTH, TMEPECEKAIOLIUECS TIPAMAst
U IJIOCKOCTh

3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,
n300pa’keHre MHOTOTPaHHUKOB Ha
PHCYHKaX, Ha MPOCKIIMOHHBIX
yepTexax

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

HauanbHueie cBeeHus o kyoe u
MUPAMUIE, UX Pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOTPAaHHHUKOB

HauanbHubie cBegeHus o kyoe u
MUPAMULE, UX Pa3BEPTKU U MOJIEIIN.




CeucHus MHOTOT'paHHUKOB

ITonsaTHE 00 AKCHOMATUUYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHSI M3 HUX

IToHsaTHE 00 AKCHOMATUUYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHSI M3 HUX

https://resh.edu.ru/

IToHsaTHE 00 AKCHOMATUUYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPUH U CIICACTBUS U3 HUX

10

IToHsaTHE 00 AKCHOMATUUYECKOM
MTOCTPOCHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIIEACTBHSI M3 HUX

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

11

B3anMHOe pacnoiokeHue npsiMbIX B
IIPOCTPAHCTBE: NEPECEKAIOIINECs],
HapajIeNIbHbIE U CKPEIIMBAIOLIUECS
NpSAMBIE

12

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
napajjiCJIbHBIC ITPSIMBIC B
IIPOCTPAHCTBE; NapaJIEIbHOCTD TPEX
MPSAMBIX

https://resh.edu.ru/

13

[TapamienbHOCTB IPSMBIX U
IUIOCKOCTEH B MIPOCTPAHCTBE:
[TapanienbHOCTb NPSAMOI U MIIOCKOCTH

14

Vel ¢ COHAIIpaBJICHHBIMU CTOPOHAMU

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

15

YroJs Mexay IpsIMBIMU B




MMPpOCTPAaHCTBC

YroJ Mex 1y IpsIMBIMU B

16 https://resh.edu.ru/
IIPOCTPAHCTBE

17 [TapamenpsHOCTB MIIIOCKOCTEN:
napajulesbHbIe MIIOCKOCTU

18 CaoiicTBa mapayiiebHBIX TUIOCKOCTEH htms://ﬁm'r.U/ege/Otkrth_

bank-zadaniy-ege

IIpocreiinme npocTpaHCTBEHHbBIE

19 (buTypHI Ha TUIOCKOCTH: TETPAdP, KYO,
napajuiesenumne/

20 [Toctpoenue ceuenui https://resh.edu.ru/

21 ITocTpoenue ceuenmit
KonTtposneHas paboTa 1o teme

22 "TIpAMEIe H [LI0CKOCTH B https://resh.edu.ru/
npocrtpaHnctse. [lapanienbHoCTb
MPSIMBIX U IJIOCKOCTEN"
IlepneHUKYISIPHOCTD NIPSMOU U

23 IJIOCKOCTH: TIEPIIEHIUKYISIPHbBIE
IIpPsIMBIE B IPOCTPAHCTBE

24 Hpambie maparenbHLe i https://resh.edu.ru/
MEPIEHIUKYIIIPHBIE K INIOCKOCTH

)5 [IpsiMble napajienbHbIe U
MEPIEHIUKYIIIPHBIE K INIOCKOCTH

%6 [Ipu3Hak nepneHAuKyJIIpHOCTH
IIPSIMOM U TJIOCKOCTH

7 Hpmquuc MEPIEeHIUKYIIPHOCTU https://resh.edu.ru/
MPSIMON U MIJIOCKOCTH

28 Teopema o npsimoit




MEPIEHANKYISIPHOMN IIOCKOCTH

29

Teopema o npsimoit
MEPIEHANKYISIPHOM IIOCKOCTH

https://resh.edu.ru/

30

Teopema o npsimoit
MEPIEHANKYISIPHOM IIOCKOCTH

31

[lepnieHuKyIIslp ¥ HAKJIIOHHBIE!
paccTosiHUE OT TOYKH 10 INIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 IIIOCKOCTH

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

32

[lepnieHIUKyNIAp U HAKJIIOHHBIE:
pacCcTOsIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHue OT MPAMOM JI0 IIIOCKOCTH

33

[lepnieHIUKyNIAp U HAKJIIOHHBIE:
pacCcTOsIHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 IIIOCKOCTH

34

[lepnieHIUKyNIAp U HAKJIIOHHBIE:
pacCcTosIHUE OT TOYKH JI0 IUNIOCKOCTH,
paccTosiHue OT MPSAMOM JI0 IIIOCKOCTH

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

35

VYTIIBl B IPOCTPAHCTBE: YTOJ MEKILY
MPSIMOM U IIJIOCKOCTBIO

36

JIByrpaHHBIN yroJ1, TUHEHHBIN YroJl
JBYTPAHHOTIO yria

37

JIBYrpaHHBIN yroJ1, TUHEHHBIN YroJl
JBYTPAHHOTIO yria

https://resh.edu.ru/

38

IlepneHUKyYISIPHOCTD INIOCKOCTEN:
MPU3HAK NEPHECHIUKYIIPHOCTHA ABYX
IIJIOCKOCTEMN

39

IlepneHIUKyYISIPHOCTD INIOCKOCTEN:
MPpU3HAK MEPIEHIUKYIIPHOCTH ABYX

https://resh.edu.ru/




IJIOCKOCTEN

40

IlepneHUKyYISIPHOCTD INIOCKOCTEN:
MPU3HAK NEPHECHIUKYIIPHOCTHA ABYX
IIJIOCKOCTEN

41

Teopema o TpEX nmepneHIUKYIIApax

https://resh.edu.ru/

42

Teopema o TpEX nmepneHIUKYIIApax

43

Teopema o TpEX nmepneHIUKYIIApax

https://resh.edu.ru/

44

KonTtponsHas paboTa 1o temam
"IlepneHIUKYISIPHOCTD IPSMBIX U
mockocTeit" u "YTibel Mex Iy
MPSIMBIMU U TUIOCKOCTSIMU"

45

ITonsarue MHOI'OrpaHHrKa, OCHOBHBIC
OJICMCHTBI MHOTOI'paHHHKA, BBIITYKJIBIC
W HCBBIITYKJIBIC MHOTOT'PaHHUKU;
pa3BEpTKa MHOTOTPaHHUKA

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

46

[Ipusma: n-yronpHas Ipu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsiMas U
HAKJIOHHAs MPU3MBbL; OOKOBAs U TIOJTHAS
ITOBEPXHOCTH MPU3MBI

47

[Tapamtenenunen, TpsIMOYIrOJIbHBIN
napajJieJIenuIe] 1 ero CBOMcTBa

48

[Mupamua: n-yrojipHas mupamMmuia,
I'paHy ¥ OCHOBAHUE MTHUPAMHU/IbI;
OOKOBasi M MOJTHASI TIOBEPXHOCTh
NUpaMHU/Ib; IPABUIIbHAS M yCCUEHHAS
nupamua

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

49

HpaBI/IJII)HI)IG MHOT'OT'paHHUKU:
IMOHATHUC MTPABUIIBHOT'O




MHOT'OI'paHHHKA, ITpaBUJIbHAas IIpuU3sMa
W IpaBUJIbHAA IMApaMuJa; IpaBUJIbHAA
TpEeyroJibHas MUPAMUIA U MPABHIbHBIN
TeTpa’ap; Kyo

50

IIpencraBnenue o NpaBUIBHBIX
MHOTOIPaHHHUKAX: OKTa3Ap, 10JeKadap
U MKOCadIp.

https://resh.edu.ru/

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIBHO TOUKH,
MPSIMOM, TIJIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B TUPAMUJIAX,
napajuleJienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brluncienue >1eMEHTOB
MHOTOTPAaHHUKOB: pEOpa, THAroHaIH,

yIIbI

53

[Tnommaas GOKOBOM MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH NPSAMOM
MIPU3MBI, IJIOIIA/lb OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM TIPU3MBI

https://resh.edu.ru/

54

[Tnomaas GOKOBOM MOBEPXHOCTH U
IMOBEPXHOCTHU HpaBHHLHOﬁ nupaMubl,
TeopeMa O IUIoIa I OOKOBOM
MMOBEPXHOCTH YCEUYEHHON TUPaAMHU/IbI

55

KonTtposneHas paboTa 1o teme
"MHororpaHHuku"

https://resh.edu.ru/

56

ITonsarue 006 00BEME




57 O0BEM mupamMuIbI 1
58 O0BEM mupamMuIbI 1
59 O0BEM mupamMuIbI 1
60 O0BEM mupamMuIbI 1
61 O0BEM PU3MBI 1
62 OOBEM TTPU3MBI 1 https://resh.edu.ru/
63 OO0BEM TTPU3MBI 1
64 KonTtposnsHas paboTa 1o teme 1
"O6BEMBI MHOTOT'PaHHUKOB"
[ToBTOpenue, 06o0IIEHNE ]
65 cucremaTusauus 3Hanuil. [loctpoenue 1 https://ﬁpl.r.u/ege/otkrytvv—
. bank-zadaniy-ege
CEYCHHUI B MHOTOTPaHHHUKE
[ToBTOpEHue, 06001mEeHNE
cucTeMaTu3alus 3HaHuil. Beruucnenue
66 PACCTOSTHUM: MG)KI[}: JIBYMSI TOUKAMU, |
OT TOYKH JI0 MPSIMOM, OT TOUKHU JI0
MIJIOCKOCTH, MEXTY
CKPEIIUBAIOIINMUCS TIPSIMBIMU
67 Hrorosas koHTpoJibHAs paboTa 1 https://resh.edu.ru/
[ToBTOpEHue, 06001EeHNE
cucTeMaTu3alus 3HaHuil. Beruucnenue
68 YTJI0B: MEX]LY CKpGHIHBaI?HIHMHCﬁ 1
MPSIMBIMHU, MEXIY IPSIMOU 1
MIJIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YIJIOB MEXKTY IJIOCKOCTSAMHU
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: meHrp, paauyc,
JMAMETP; TUTOIIA b TOBEPXHOCTH

cepsl

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

B3aunmHuoe pacriosiosxenue chepsl u
TUIOCKOCTH; KacaTelbHask TNIOCKOCTh
K chepe; mromaas chepol

N3o0paxkenue cdepsl, mapa Ha
mockocTu. CedeHus mapa

HI/IJII/IHZ[pI/I‘-IGCKaSI IMOBCPXHOCTD,
o0Opa3yroIne MUITHAPUICCKON
IMMOBEPXHOCTH, OCh IIPIJH/IHI[pPI‘-ICCKOfI
IIOBEPXHOCTHU

Hunuuap: ocHoBaHMS 1 OOKOBas
MOBEPXHOCTH, 00pa3yromias 1 och;
TI0MIa/1b OOKOBOM M TIOJTHOM
IIOBEPXHOCTHU

N300pakenue nuiIMHApa HA
IockocTu. Pa3BépTka munmuHmpa.
Ceuenust nuiIMHApA (TIOCKOCTHIO,
MapaieIbHON WU
MEPIEeHIUKYIIPHON OCU LIMJINHAPA)

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

Konnueckas moOBEpXHOCTS,




o0Opa3yroIne KOHHIECKOM
MTOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOU ITOBEPXHOCTH

Konyc: ocHOBaHue U BepIIMHa,
oOpa3yrolnas 1 0Ch; IIOMATh
OOKOBOM U TOJIHOM MOBEPXHOCTH

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

VYceuéHHbIi KOHYyC: 00pasyrouue u
BBICOTA; OCHOBAHHUS M OOKOBas
MMOBEPXHOCTh

10

N300pakenne KoHyca Ha MIOCKOCTH.
PasBépTka konyca. CeueHus: KoHyca
(TUIOCKOCTHIO, MapalIeIbHON
OCHOBAHHIO,  TJIOCKOCTHIO,
IIPOXOIALIEH yepe3 BEpUINHY)

11

KomOunanus ten BpameHus u
MHOT'OTPaHHUKOB

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

12

MHororpaHHuK, OIIMCaHHBIN OKOJIO
cdepsl; cdepa, BIUcaHHAS B
MHOTOTPaHHUK WJIH B TEJIO BpalllEHUs

13

ITonsarue 00 00béMe. OCHOBHEIE
CBOIicTBa 00BEMOB TEN

14

O0BEM 1IMHIpa, KOHYyCa

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

15

O0BEM mapa u mionans cheps

16

[TotoOHBIE TENA B IPOCTPAHCTBE.
CooTHoLIEHNS MEXAY IIOIAIIMU
MOBEPXHOCTEH, 00BEMAMHU 1O T00HBIX
Ten




KonTtponpsHas paboTa o temam

https://fipi.ru/ege/otkrytyy-

17 "Tena Bpamenus" u "Oo6bembl Ten" bank-zadaniy-ege
13 BexTop Ha mIockocTy u B
IIPOCTPAHCTBE
19 CrnosxeHue ¥ BBIYUTAaHUE BEKTOPOB
20 YMHOKEHNE BEKTOPA HA YUCIIO
Pasnoxxenne BexTopa 1o TpéM
21 HEKOMIUIAHAPHBIM BEKTOpaM.
[IpaBuio napamienenunena
Pemenne 3amad, CBSI3aHHBIX C
22 IIPUMEHEHHUEM IIPAaBUII JEHCTBUN C
BEKTOpaMH
[IpsimoyrosnpHas cucreMa KOOpAUHAT
73 B nipoctpancTBe. KoopauHarsl https://fipi.ru/ege/otkrytyy-
BekTopa. [Ipocreiimme 3anauu B bank-zadaniy-ege
KOOpJuHaTax
24 VYron mexy Bekropamu. CKansipHoe
IIPOU3BEACHNUE BEKTOPOB
Brrunciienue yrioB Mexay npsiMbIMU https://fipi.ru/ege/otkrytyy-
25 U IUIOCKOCTSAMU bank-zadaniy-ege
26 KoopanHaTHO-BEKTOPHBIN METO IIPU
pELIEHUH T€OMETPUUECKUX 33134
KonTtposnpsHas paboTa 1o teme
27 "BeKTOphl U KOOpAUHATHI B
npocrpaHcTae”
HosTopere, 0606meHI:Ie " https://fipi.ru/ege/otkrytyy-
28 cucreMarusanus 3HaHui. OCHOBHbIE

¢burypsl, hakTel, TEOPEMBI Kypca

bank-zadaniy-ege




IIaHUMECTPUU

29

[ToBTOpenue, 06001IEHNE U
cucremMaTn3anus 3HaHui. OCHOBHBIE
¢burypsl, haxTel, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpenue, 0600IIEHNE U
cUCTEMATHU3aIUA 3HAaHUHI. 3agaun
TUTAHAMETPUHU ¥ METOJIbI X PEIICHUS

https://fipi.ru/ege/otkrytyy-
bank-zadaniy-ege

31

[ToBTOpenue, 06001IEHNE U
cUCTEMATHU3aIUA 3HAaHUHI. 3agaun
TUTAHUMETPUHU ¥ METOJIbI X PEIICHUS

32

[ToBTOpenue, 06001IEHNE U
cucremaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, hakTel, TEOPEMBI Kypca
CTepeOMeTpUn

https://resh.edu.ru/

33

Hrorosas koHTposIbHasA paboTa

34

[ToBTOpenue, 0600IIEHNE U
cUCTEeMaTU3alrs 3HAHUI

https://resh.edu.ru/

OBIIEE KOJIMYECTBO YACOB 110
I[TPOTPAMME

34




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

Marematuka. ['eomerpust / Mep3msak A.I'., Homuporckuii JI.A., TTonskos B.M.;
nox penakiueit [Togonsckoro B.E, O6mecTBo ¢ orpanndeHHON
otBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3narensctBO «lIpocBenienue»

Marematuka. ['eomerpus, 11 knacc/ Mepansak A.I'., Homuposckuii [1.A.,
[Tomonckuii B.b., Axup M.C.; mox penakiueii [Togonsckoro B.E., O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii ieHTp «BEHTAHA-T'PADy;
AxtronepHoe o6miectBo «M3narensctBo «IIpocsemienue
METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
Marematuka. ['eomerpust / Mep3msak A.I'., Homuporckuii JI.A., [Tonskos B.M.;
nox penakiueit [Togonbsckoro B.E, O6mecTBo ¢ orpanndeHHON
otBeTcTBeHHOCTHIO M3naTenbckuil ientp « BEHTAHA-I'PA®»; AkiinonepHoe
obmectBo «M3narensctBO «lIpocBenienne»

Marematuka. ['eomerpus, 11 knacc/ Mepansak A.I'., Homuposckuii [1.A.,
[Tononckuii B.b., Axup M.C.; mox penakiueii [Togonsckoro B.E., O6mecTBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3natenbckuii ieHTp « BEHTAHA-T'PADy;
AxtmonepHoe o6miectBo «M3narensctBo «IIpocserienue
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

POII, ®OKCPOP/I, OTKPLIThIM BAHK 3AJTAHUI "ED"
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