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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyvaromuxcs 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepaabHOTO
roCy/IapCTBEHHOT'O0 00pa30BaTENbHOIO CTaHIApTa CPEJAHEro O0IIero oopa3zoBaHus,
C y4€TOM COBpPEMEHHBIX MHUPOBBIX  TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMY OOpa3OBaHHMIO, M TPAJAUIMUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieYuBaeT OBJIAJICHUE KIFOYEBBIMH KOMIIETCHIIUSIMU,
COCTaBIIIOIIMMHU OCHOBY /I CaMOpa3BUTHUS M HENPEPHIBHOIO 00pa3oBaHus,
IIEJIOCTHOCTh  OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHHOTO Pa3BUTHS
JUYHOCTU 00YYaIOITUXCS.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxnocTs yueOHOTO Kypca TE€OMETpUM Ha YpOBHE CpeAHero oOIero
oOpa3oBaHus OO0yCIIOBJI€HA MPAKTUYECKONW 3HAUYMMOCTHIO METAaNpeIMETHBIX M|
NPEIMETHBIX PE3yJbTaTOB OO0y4YeHHs TE€OMETPUH B HAMNpPaBICHUHU JIMYHOCTHOTO
pa3BuTHs oOy4aromuxcsi, GopMHpOBaHUSA (DYHKIHMOHAIHLHOM MaTeMaTH4ecKou
IPaMOTHOCTH, U3YUYECHHS JIPYTUX y4eOHBIX TUCHUIUIMH. Pa3BuTue y oOyuarommuxcs
NPAaBWIbHBIX TPEJICTABICHUNA O CYIIHOCTH U TPOUCXOXKIEHUU T€OMETPUUYECKUX
a0CTpaKIfii, COOTHOIIEHHH PEATbHOTO M HCATBHOI0, XapaKTepe OTPaKeHHS
MaTEMaTUYECKON HAYKOW SBJICHUH U TIPOLIECCOB pPEAIbHOIO0 MHpa, MeECTe
r€OMETPUU B CUCTEME HAyK M POJIU MAaTEeMAaTHYECKOI0 MOJIETUPOBAHMS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHHUS
yUYalUXcsi, a TaKKe KauyecTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOI1IECTBE.

['eomeTtpust siBiIsieTcss OAHUM K3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHMs, TaK Kak OOECIeYMBAaET BO3MOXKHOCTh H3Y4YEHHUS Kak
JTUCIUIUIMH €CTeCTBEHHO-HAYYHOU HAINIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlornyeckoe wMbInieHUe, (GopMUpyeMoe MpH HU3YYCHHH OO0YyYarolIMMUCs
HNOHSTUMHBIX OCHOB T€OMETPUHU U TTOCTPOSHUU LETTOYKH JIOTHUECKUX YTBEPKACHU I
B XOJ€ peUIeHUS TEOMETPUYECKUX 3a/ady, YMEHHE BBIJIBUTATh M OIMPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPU PEIICHUH 3a7a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIA, B YACTHOCTHU U3 Kypca (HU3UKH.

YMeHne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIacTAX AESATENBHOCTU 4YeloBeka. OpueHTausi 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro COIMalbHOro ObITHA, (opma
OTpaXKeHHUsS] OKPY>KAIOIIEr0 MHpA, YCIOBHUE YCIHENIHOTO MO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHusi  AeHCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSIET pa3Hble BHUIbl y4eOHON U TPYIOBOH JESITEIBHOCTH,



ABIIAETCS OJAHUM M3 TMPOPECCHOHAIBHO BAXKHBIX KA4eCTB, MOATOMY aKTyaJibHa
3amaya (QopMupoBaHHS y OOYyYarOUIUXCs MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKOM JESTEIIbHOCTH 10 MHOTUM HaIlpaBICHUSIM.

Llens ocBoenus mnporpammbl ydeOHoro kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 0OyueHuss — 00IIeo0pa3oBaTeibHOE W OOIIEKYJIBTYpHOE pPa3BUTHE
oOydarommxcsa  4epe3  OOecredeHHe  BO3MOXKHOCTH  NpPUOOpETeHUs |
UCIIOJIb30BAHUSl  CUCTEMATUYECKUX T€OMETPUYECKUX 3HAaHUM U JACHCTBUM,
cnenuUYHBIX T€OMETPHUH, BO3MOXXHOCTH YCHEIIHOT'O MPOJIOJKEHUsS 00pa30BaHMUs
0 CTEMAILHOCTSIM, HE CBA3aHHBIM C NMPUKIIATHBIM HCIOJIb30BAHUEM T'€OMETPHUH.

[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YpOBHE TIpeJHAa3HAdYeHa ISt
oOy4Jaromuxcs CpeHel MIKOJIbI, HE UCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHHI
Ha YpOBHE OCHOBHOro oOImero odpaszoBanus. TakuMm oOpa3zom, oOyuaromidecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME MaTeMaTHUYEeCKHE YMEHUs, CBS3aHHBIC
Co crnenu@uKoid TeOMEeTpUH U HEOOXOJWMBbIE IS JKU3HHM B COBPEMEHHOM
obmectBe. Kpome »TOro, oHM MMEIOT BO3MOKHOCTh M3YyUWUTh T€OMETpUIO Oojiee
riyOOKO, €clii B JajbHEHIIeM BO3HMKHET HEOOXOJWMOCTh B T'€OMETPUYECKUX
3HAHUSX B MPOPECCUOHATBHON JeATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOTrpaMMbl OOECIEUUBAETCS PEIICHHEM
COOTBETCTBYIOIIMX 3afad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOEHHUS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kaccax siBISFOTCS :

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

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

e (opmupoBaHHe NpeACTaBICHUS O MHOTOTPAHHUKAX W TelaxX BpalleHHs
KaK O BOXXHEWMIIIMX MaTEeMaTUYECKUX MOJEIISAX, MO3BOJISIIOIINX OMUCHIBATH
Y U3y4aTh pa3HbIe SIBJICHUS OKPY>KAIOIIETO MUPA;

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

e OBJAJICHHE METOJAaMH PEIICHHs 3a/Ja4 Ha TOCTPOCHMS] Ha M300paKeHUsX
IPOCTPAHCTBEHHBIX (DUTYD;

e (QopmupoBaHre yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSMHU O
MHOTOTPaHHUKAX U TeJaX BpalleHUs] U UX OCHOBHBIMH CBOMCTBaMU;

e OBJAJICHHE  aJTOPUTMaMHU  pEHIeHUs  OCHOBHBIX  THIIOB  3aj]ay;
dbopMHpoBaHWE  yMEHHUSI MPOBOJAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCcyKJeHusi B XOJE pEeUIeHUs CTEPEOMETPUYECKUX 3aJady W 3aj1ad ¢
PAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE UHTEIJIEKTYaIbHBIX | TBOPUYECKHUX CIIOCOOHOCTEH
oOydJaromuxcs, MO3HABaTEJIbHOM  aKTUBHOCTH,  MCCIIEIOBATEIbCKUX
YMEHUH, KpUTUYHOCTU MBIILJICHUS;



e (opmupoBanue (G yHKIIMOHATBHOM IPaMOTHOCTH, peJieBaHTHOM
r€OMETPUU: yMEHHE paclo3HaBaTh MPOSIBICHHUS T€OMETPUYECKUX
NOHATHM, OOBEKTOB M 3aKOHOMEPHOCTEM B peajbHBIX KU3HEHHBIX
CUTyallUsIX M TPHU HU3YYEHUU NPYTrUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM U 3aKOHOMEpHOCTEH, (HOpMyIUpOBaTh HX Ha S3bIKE
T€OMETPHUU U CO3/1aBaTh T€OMETPUUYECKUE MOJIENH, IPUMEHSATh OCBOCHHBIH
reOMETPUYECKUI ammapaTr JUisl pPelIeHUs MPAKTUKO-OPHEHTHUPOBAHHBIX
3a/lay, THTEPIIPETUPOBATH U OIIECHUBATH MOJTYYCHHBIE PE3YIIbTATHI.

OTnuuuTeIbHOM OCOOEHHOCTHIO MPOTPaMMBI SIBJSIETCS BKIIIOUEHHE B KYpC
CTEpeOMETpPUH B Hayajle €ero Wu3y4YeHHs 3ajay, pelIaeMblXx Ha YPOBHE
MHTYUTUBHOTO TIO3HAHUSA, U ONPEeIEHHBIM 00pa30oM OpraHn30BaHHast paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAHNUE HMHTYUTHUBHBIX MPOIIECCOB, MOTUBUPYET K
JanbHeNIIeMy U3y4eHHIO MpeAMETa.

[Ipennoutenune oTAAETCS HATISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEeHUSs, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
NPAKTUYECKON NesITeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yUYaluxcsi B Kypce CTEpPeOMETpUH MPOBOAMUTCS 3a CUET peIIeHUs 3ajJayd Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX  00pa3oB W  3a7a4y Ha  ONEpUpPOBAHHE
NpOCTpaHCTBEHHBIMU oOpa3zamu. Coznanue oOpaza TPOBOAUTCS C OMOpPOM Ha
HATJIAIHOCTh, a OINEpupoBaHHe o0O0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HATJISITHOCTH, MBICJIEHHOTO U3MEHEHHUS €T0 UCXOJIHOTO COACPKaAHUS.

OcHoBHBIE coaepkaTenbHble JTUHUU Kypca «['eomerpum» B 10—-11 kmaccax:
«MHororpanHukuny, «IIpsmMbie U TIOCKOCTH B IpOCTpaHCTBeY, «Tena BpamieHus»,
«BekTopbl 1 KOOPAMHATHI B MPOCTPaHCTBEY. DOPMUPOBAHUE JIOTUUECKUX YMEHHIM
pacnpenensieTcss He TOJbKO IO COJEp)KATeNbHBIM JIMHUSAM, HO W MO T0JaM
o0y4eHUs Ha YPOBHE CpeTHEro o0IIero oopa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM PE3yNbTaTaM
OCBOCHHS paboyell MporpaMMbl, paclpeieNi€éHHbBIM 10 TojaM o0y4YeHwus,
CTPYKTYPHUPOBAaHO TakKuM oOpa3oM, 4YTOObI OBJIAJIECHUE TI'E€OMETPUUYECKUMHU
NOHSTUSIMU U HAaBBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATEIBHO U MOCTYMATENbHO, C
COOJII0/IEHNEM TPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUI 00YyYalolUXCs, pacuIupss H
yray0nsis e€, 00pasys MPOYHbIe MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVTAHE

Ha uzydenue reometpun orBoauTCA 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kmacce, Bcero 3a jaBa roja oOydeHus - 102 yueOHBIX daca.



COJEPXKXAHME YYEGBHOI'O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATUA  cTepeomeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUU U CIEJCTBUS U3 HUX.

B3anMHOE pacnonokeHue MpsSMBIX B MPOCTPAHCTBE: IE€pECEKarolIuecs,
napajuielibHble W CKpellMBarIiuvecs mnpsamble. [lapannenbHOCTs MPSAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE: MapajulelbHble MpsSMbIE B MNPOCTPAHCTBE;
NapajuieIbHOCTh TPEX MPSAMBIX; MAPAJUIENIBHOCTh MPSAMOW U IUIOCKOCTH. YTIIBI C
COHANPaBJICHHBIMA CTOPOHAMHU; YroJ MEXAYy NpsIMbIMH B IPOCTPAHCTBE.
[lapamienbHOCTh  IJIOCKOCTEM: napa’suiesibHbIe MJIOCKOCTH; CBOMCTBa
napajuleNibHbIX  MiockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UTYpBl Ha
TUIOCKOCTH: TETPAdJIp, KyO, Mapaiesenunea; IoCTPOCHUE CEUYeHUH.

[lepneHAUKYISIPHOCTD MPSAMON U TUIOCKOCTH: MEPIEHINUKYIISIPHBIE MPSMbIE B
OPOCTPAHCTBE, MPSIMBbIE MAPAJUIENbHBIE W NEPHEHAUKYJSPHBIE K IUIOCKOCTH,
OPU3HAK MEPNEHAUKYISIPHOCTH TMPSMOW U IUIOCKOCTH, TeopeMa O MpsSMOu
NEPHEHIUKYISPHON IUIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YroJl MEXAY NMPAMON U
IUIOCKOCTBIO;  IBYTPAaHHBIA  yroji, JIMHEHMHBIM yrojl ABYIPAaHHOrO  yrija.
[lepnieHaUKYIISIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU 10 MJIOCKOCTH, PACCTOSHUE
OT TpsIMOM 1O  IJIOCKOCTH,  TPOEKIUs  (GUryppl  Ha  IUIOCKOCTb.
[lepneHAUKYISIPHOCTh  TUIOCKOCTEM: MpPH3HAK MEPHEHIUKYISIPHOCTH  JIBYX
iockocTell. Teopema o TpEX NePHEHIUKYIISPaAX.

MHoOrorpaHHuKu

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOIPAHHUKA, BBIMYKIIbIE
Y HEBBINYKJIblE MHOTOTPAHHHUKH; pa3BEPTKAa MHOrorpaHHuka. I[Ipusma: n-yroyibHas
npu3Ma; TpaHu U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
NOJIHAS MTOBEPXHOCTh IPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuieNienine] U ero cBoicrBa. Ilupamumpa: N-yronbHash nmupaMuaa, rpaHd U
OCHOBaHME MUPAMUJIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMHU/IBI; TPABUIIbHAS U
yceu€éHHas mnOupamMuga. OJEMEHTbl Mpu3Mbl U nupamuabl. [IpaBuiibHbIE
MHOTOTPaHHUKU: MOHSATHE MPABUIBHOTO MHOTOTPAaHHMKA; MpaBWIbHAS MpU3Ma U
npaBUJIbHAsl TNUpaMUa; IMpPaBUIbHAsA TPEYroJibHAs MUpaMUla W NPABUIIbHBIN
terpadnp; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHUKAX: OKTadp,
nonexka’ap u ukocadap. CeuyeHust Npu3Mbl U TUPAMHU/IBI.

CumMmeTpusi B IMPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IMPSAMOW,
IUIOCKOCTH.  JJEMEHThl CHUMMETPUH B NUpaMylax, HNapajuieJenurenax,
PaBUJIbHBIX MHOTOIPaHHUKAX.



Bbruncienne 31€eMEHTOB MHOTOTPAaHHHKOB: pEOpa, HUaroHald, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M TIOJTHOM TOBEPXHOCTH MPSIMON TPU3MBI,
IUIOIIalb OCHOBAaHUU, TeopeMa O OOKOBOM TOBEPXHOCTH MPAMON MPU3MBI.
[Inomaar OOKOBOM TMOBEPXHOCTH M TOBEPXHOCTU TMPABWIBHOW MUPAMUIBI,
TeopemMa o Tuiomaau yceu€HHoW mnupamuabl. [lonstue 006 o0béMe. OOBEM
OUpaMUbl, IPU3MBI.

[lono6ubie Tema B mpocTpaHcTBe. COOTHOUIEHUS MEXAY IUIOHIAASIMU
MOBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEIl.

11 KIIACC

TeJsia BpameHus

Hunuaapuyeckas OBEPXHOCT, oOpasyromiue [WIMHIPUYECKON
MOBEPXHOCTH, OCh IMJIMHIPUYECKOW TMOBEepXHOCTU. [lwimHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasylolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
TOBEPXHOCTH.

Konnyeckas moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCcTU. KOoHycC: ocHOBaHUE U BepilIMHA, 00pa3yroas
U OCh;, IUIONAAb OOKOBOM M TIOJTHOM IIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMAMETP; IUIOMIAJb TOBEPXHOCTU CQEPBHI.
B3aumnoe pacrnonoxenue chepsl U MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
TI0IA b Cephl.

N3006pakeHne Ten BpallleHus Ha MTOCKOCTH. Pa3BépTka HUIUHIpA U KOHYCA.

KoMOuHanuu Tenm BpalleHuss UM MHOTOIPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJO cdephl; cdepa, BIKWCAHHAS B MHOTOTPAaHHUK, WU TEJO
BpalllCHHUS.

[Tonsitue 00 06BEMe. OCHOBHBIE CBOKCTBA 00BEMOB Tel. Teopema 006 00béEMe
NpsIMOYTOJIBHOTO TMapajuienienumnena u ciencteus u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM mapa u miomaab chepsl.

[lono6ubie Tema B mpocTtpaHcTBe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEIT.

Ceuenuss mwiMHApa (TapajyielbHO W TEPHEHAUKYISIPHO OCH), CEUYCHHS
KOHyca (mapajuleibHO€ OCHOBAaHHUIO U TIPOXOJAIEe 4Yepe3 BEpIIHUHY), CEUEHUS
mapa.

BekTOopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha minockocTH U B ipocTpaHcTBe. Ci0KEeHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4yucio. PaznoskeHue BekTopa Mo TpEM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBuiio mapamnenenunena. Pemienue 3amad, CBA3aHHBIX C
NpUMEHEHUEeM TMpaBuJl JAeUCTBUI ¢ BekTopamu. llpsamoyronpHasi cucrema



KoopauHaT B mpocTpaHcTBe. Koopaunater Bektopa. Ilpocreifmiune 3amaun B
KOOpJMHATaX. YToll MexIy Bekropamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Brrunciienne yrioB mMexay MpsIMBIMHU U IDIOCKOCTAMH. KoopanHaTHO-BEKTOPHBIN
METO]T npu pElIeHUH reOMETPUUYECKUX 3azay.



IIVIAHUPYEMBIE PE3YJIBTATbHI
JIMYHOCTHBIE PE3YJIbTATBI

JlugHOCTHBIE pe3yNbTaThl OCBOEHHUS IMPOTPAaMMbI  Y4EOHOTO TIpeamera
«MaTremaTrKa» XapaKkTepU3YyHOTC:

I'paxknanckoe BocnmuTanme:

c(hOpMUPOBAHHOCTHIO IPaKTAHCKON MO3UIIUKA 00YJAIOIIEeTOCs] KaK aKTHBHOTO
M OTBETCTBEHHOI'O 4YJIEHAa POCCHUHCKOro OOIINecTBa, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
npoleayp TrpaxkaaHCKoro oobmiecTBa (BBIOOPBI, OMPOCHI W Tp.), YMEHHEM
B3aMMO/JICIICTBOBATh C COI[MAJbHBIMU HWHCTUTYTAaMHM B COOTBETCTBUHM C HX
(GYHKIUSMHA ¥ HA3HAUYCHHEM.

ITaTpuoTHYecKkoe BOCIMTAHUE:

c(hOopMHUPOBAHHOCTHIO POCCHICKON IpakIaHCKON MIGHTUYHOCTH, YBAKESHHS K
MPOIIOMY U HAaCTOSIILIEMY POCCUMCKON MaTeMaTHKH, [IEHHOCTHBIM OTHOIICHUEM K
TOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB U POCCUMCKON MaTEeMaTUYECKOM IIKOJIBI,
K WCTOJIb30BAaHUIO ATHUX JOCTIKCHHH B JIPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMMKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HAaHHUEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO HapoJa;
c(hOpMUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMsI, JTHUYECKOTO  TOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHKEHUN HAYKU U JIESITEIbHOCTHIO
y4E€HOT0; OCO3HAHHMEM JIMYHOTO BKJIaJla B IOCTPOSHUE YCTOMYUBOTO OYIyIIIETo.

JcTeTHUYECKOE BOCIIUTAHHE:

ACTETUYECKUM OTHOIIEHHMEM K MHUpPY, BKJIIOUasl ICTETUKY MaTeMaTUUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajad4, pelICHUH, pPacCyXICHUI;
BOCIIPUMMYHBOCTBIO K MATEMaTUUECKHUM acCIlleKTaM pa3IMuHbIX BUJOB UCKYCCTBA.

dusnyecKkoe BOCNMUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTUYECKUE 3HAaHUS B
MHTEpecax 370poBOro u 6e3omacHoro obpasa KW3HU, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JIOPOBBIO (30pOBOE MHUTaHUE, COATaHCUPOBAHHBIA PEXXUM 3aHATHUU U

OTJbIXa, peryisipHast busnueckas aKTUBHOCTB); busnuecKkoro
COBEPIIIEHCTBOBAHMSI, npu 3aHITHUIX CIIOPTHUBHO-037]0POBUTEIHHOM
TSI TETHHOCTBIO.

Tpynosoe BocnuTanme:

TOTOBHOCTBIO K TPYHIY, OCO3HAHHUEM IIEHHOCTU TPYAOIIOOMS; UHTEPECOM K
paznuyHbIM  chepaM  MPOPECCHOHAIBHOW  JESATENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKON U e€ MPWIOKEHUS MU, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBHIOOD
Oynymeld mnpodeccur W pealr30BbIBATH COOCTBEHHBIE >KM3HEHHBIE IIJIAHBI;



TOTOBHOCTBIO U CIIOCOOHOCTBRIO K  MaTeMaTHYEeCKOMY OOpa3oBaHHIO U
caM0oOOpa30BaHUI0 HA TMPOTSHKCHWH BCEW >KU3HHM, TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUHN IPAKTUUECKUX 3a]1a4 MaTeMaTHIECKON HAIPaBICHHOCTH.

IKoJIOruuecKkoe BOCIIUTaHHE:

c(hOpMUPOBAHHOCTBIO JKOJOTHYECKOW KYJIBTYphl, TOHHMMAaHWUEM BIIMSHUS
COITMATbHO-KOHOMUYECKUX TPOIIECCOB HA COCTOSHUE MPUPOJHON M COLUAIbLHON
Cpeabl, OCO3HAaHMEM TJIOOAIBHOTO  XapakTepa HSKOJOTHYECKHX IMPoOJIeMm;
OpUCHTAIIMEH Ha MPUMEHEHHUE MaTeMaTHYECKUX 3HAHUU sl PEIICHHS 3ajad B
0o0JlacTU OKpYXalollel cpeabl, TUIAHUPOBAHUS IIOCTYIKOB M OIEHKH HX
BO3MOYKHBIX TIOCJICICTBUH JJISl OKPY KAKOIIEH CPeIbI.

IleHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUA HAayKM ©  OOIIECTBEHHOM TMPAKTUKH, TMOHUMaHUEM
MaTeMaTHYeCKONM HayKu Kak cdepbl YeIOBEYECKOW JESITEIBLHOCTH, JTaloB €&
pPa3BUTHA W 3HAYMMOCTH IS PAa3BUTUS IUBWIM3AIUM, OBJIAJCHUEM SI3bIKOM
MaTeMaTHKd M MaTeMaTH4YeCKOW KYJIbTYpOW KaK CpPEJACTBOM IIO3HAHUS MHUPa;
TOTOBHOCTBIO OCYIIECTBJISATH IMPOEKTHYID W HCCIEI0BATEIbCKYIO JEATeIbHOCTD
WHJUBUIYAJIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble Pe3yJIbTaThl OCBOEHHUS MPOTPaMMBbI Y4eOHOTO TpeaMmera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HAGAMETbHLIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUBHLIMU
OelcmeUs MU, YHUBEPCANbHBIMU Pe2YIAMUSHbIMU 0eUCMBUIMU.

1)  Vuueepcanvuvie  nosnasamenwvuvle  Oelicmeusi,  0becneyusaom
Gopmuposarnue 06a308blX KOSHUMUBHBIX NPOYECCO8 0OyUarwuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpyJcaowezo  Mupa,  NpuMeHeHue  J10SUYECKUX,
uccie008amenbCKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Ba3oBble JJoruyeckue JelicTBUA:

e BBIIBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXIYy MOHATUAMH; (HOPMYIUPOBATH
OTpeJIeIeHUs] ~ MOHSATUN;  YCTAHABIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJaccuuKaly, OCHOBaHUS i OOOOIIEHHS W CpaBHEHUS, KPUTEPUH
IPOBOAMMOTO aHAJIN34;

e BOCIpPUHUMATH, (opmMynupoBaTh U  NpeoOpa3OBBIBATH  CYXKIACHUS:
YTBEPAUTENbHBIE U OTpUIATEIbHBbIC, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

e BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeunss B (akTax, [aHHBIX, HAONIONCHHUSIX U YTBEPKICHUSIX;



npenjaratb ~ KpUTepUM  JJIi  BBIABICHHUS ~ 3aKOHOMEpPHOCTEH |
IIPOTUBOPEUHNI;

e JleJaTh BBIBOJABI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKH, EIyKTUBHBIX M
MHAYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUH TI0 aHAJIOTUH;

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

e BBIOMpaTh cnocoO pemieHuss ydyeOHOM 3amaur (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIICHHs, BHIOMpATh HauWboyiee MOAXOASIIUNA C YIETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBnble ucciaenoBarejabcKkue 1eMCTBHUSA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHPYIOLIHE MNPOTUBOpEUYUE, MpoOIemMy,
yCTaHaBIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATh  THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJUTH CaMOCTOSITEIIbHO CIUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHWE 10 YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTU4ecKoro
o0BeKTa, SIBJICHHS, NPOLIECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIY
00BEKTaMH, SIBJICHUSIMHU, MPOIIECCaAMU;

e CaMOCTOSITENIBHO (hOPMYIUPOBATH 0OOOIIEHUSI M BBIBOBI MO pe3yiIbTaTaM
NPOBEIEHHOTO HAOIIOAEHUS, MCCIEAOBAHMS, OIICHUBATh JIOCTOBEPHOCTD
MOJIYYEHHBIX PE3YJIbTAaTOB, BRIBOJOB U 0000IIECHMIA;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IIpoliecca, a TaKKe BBIABUTATH
NPEIOJIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIOBHUSAX.

PaboTa ¢ undpopmanmeii:

e BBIBIATH JACPUIUTHl MHPOPMALIMU, TaHHBIX, HEOOXOIUMBIX IIJIi OTBETA
Ha BOMPOC U JJIs PEIICHUS 3a]a4H;

e BbIOMpaTh HWHGOOPMAIMIO U3  HCTOYHHUKOB  DPA3JIUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETHPOBATH MH(OOPMAIUIO
Pa3TUYHBIX BUIOB U (OPM IPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, IPEJICTABIATh €€ B pa3IU4HbIX (opMax,
WILTIOCTPUPOBATH TpadUuECKu;

e OIICHUBATH HaAEKHOCTD uH(pOpMaIuu 1o CaMOCTOATEIHHO
c(OpMYITHPOBAHHBIM KPUTEPUSIM.

2)  Vuueepcanbhvbie KOMMYHUKAMUGHbBlE  Oelcmeus,  o0becneuusarom

coOpMUPOBAHHOCIB COYUANLHBIX HABLIKOE 00VUAIOWUXCAL.

OO01menue:



e BOCIHpUHUMATh U (GOPMYIHPOBATH CYXKACHHS B COOTBETCTBUU C
YCIIOBUSIMH M LIEJISIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXaTh CBOIO
TOYKY 3pEHHUS B YCTHBIX U NMUCHBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS T10
X0y pelIieHus 3a/la4yi, KOMMEHTUPOBATh MOJYUYEHHBIN pe3ysbTaT;

e B X0ji€ O0CYXXJIEeHHUS 3a7]aBaTh BOIIPOCHI MO CYIECTBY 00CYX AaeMOU TEMBI,
poOJIeMbl, perraeMoi 3ajaun, BHICKA3bIBATh HJI€H, HAIICJICHHBIE HA MOUCK
pEIIeHHs; COTMOCTaBISATh CBOM CYXIEHUS C CYXICHUAMH JIPYTUX
YYaCTHUKOB JHAJIOra, OOHAPYXKUBATh Pa3IMuMe W CXOJICTBO IMO3UIIMM; B
KOppeKTHOU (hopme hOopMyITHpOBaTh PA3HOTIIACHS, CBOU BO3PAKEHUS;

e TMpPEACTABIATH  PE3yNbTaThl  pEHIeHUs  3a/Jaud,  OKCIIEPUMEHTa,
UCCJICIOBAaHUsA,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  dopmat
BBICTYIIJICHUS C YU4ETOM 3aJ1a4 MPE3eHTAIIMU 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

e TMOHMMAThb W  UCIOJB30BaTh  TNPEUMYIIECTBA  KOMAHIHOH W
WHIUBHUYaILHOW paOOTHI MPU PEIICHUH YIeOHBIX 3a/1a4; TPUHUMATh I1eITb
COBMECTHOW JIESITENHbHOCTH, IUIAHHPOBATh OPTaHHU3AIMI0 COBMECTHOU
paboThl, pactpenensaTh BUABI paboT, TOroBapruBaThCs, 00CYKIaTh MPOIIECC
U pe3yJIbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKUX JTFO/ICH;

e YY4aCTBOBATh B IPYMNMOBBIX opMax paboTel (00CYXaeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE INTYpPMBI» W WHBIC); BBINOJHATH CBOIO YacTb pabOTHl W
KOODJMHUPOBATh CBOM JEHCTBUS C JPYTUMU YJICHAMH KOMAaHJIBI;
OILIEHWBATh KAueCTBO CBOETO BKJIaJa B OOIIMN MPOIYKT MO KPUTECPHUSIM,
chOopMyITUPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

3) Ynusepcanvnvie  pezynamueHule oeticmausl, obecneuugaom
Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCTIU.
Camoopranusanus:

e COCTaBIISITh TUIAH, AITOPUTM PEIICHUS 3a/1a4H, BRIOMPATh CIIOCO0 pemIeHus
C Y4€TOM MMEIOIINXCSI PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHHIA ¢ y4ETOM HOBOM
uH()OpPMAaIIHH.

CaMOKOHTPOJIb:

e BJAJETh HAaBBIKAMH I[IO3HABATENIBHON peQICKCUM KaK OCO3HAHWSI
COBEpIIIAEMBIX JCHCTBHI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIHTATOB;
BIAJIETh CIIOCOOAaMU  CaMOIIPOBEPKH, CAaMOKOHTPOJSl  Iporecca |
pe3yabTaTa pelieHus MaTeMaTHIeCKOH 3a1auH;

e TPEIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh TIPH pEIICHUH
3a]a4d, BHOCHUTh KOPPEKTHUBHI B JIEATEIHHOCTh Ha OCHOBE HOBBIX
0OCTOSATEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OICHUBATb COOTBETCTBHE pe3yJibTaTa I€IH W YCJIOBHSIM, OOBICHSITH
NPUYUHBI JTOCTHKEHUS WJIM HEJOCTHKEHHSI pPe3ylbTaTOB JIEATEIHbHOCTH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATBI

10 KITACC

OnepupoBaTh MOHATUSIMU: TOUKA, MIPAMAas, IIIOCKOCTb.

[IprMeHATh aKCHOMBI CTEPEOMETPUU M CJICACTBUS U3 HUX IPU PEIICHUU
reoOMEeTPUUYECKUX 3ajay.

OnepupoBaTh NOHATUAMHU: MAPAIUICTBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
1 TIOCKOCTEH.

KnaccupunmpoBats B3aMHOE pacCMoOOKEHHUE TPSMBIX M IJIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MNOHSATUSMM: JBYTPAaHHBIM yTOJ, TpaHU ABYIPAHHOIO Yria,
pedpo ABYrpaHHOTO YIJia; JUHEWHBIA YroJ ABYTPAHHOIO yrja; rpajycHas Mepa
JIBYTPaHHOIO yTJia.

OnepupoBaTh MOHSATUSIMU: MHOTOTPAHHUK, BBIMNYKJIBIM W HEBBINYKIIbIN
MHOTOTPAaHHUK, 3JIEMEHThl MHOTOTPaHHUKA, NTPABUJILHBI MHOTOI'pPaHHUK.

Pacno3naBaTh OCHOBHBIE BHIbI MHOTOI'PAaHHUKOB (MMUpaMuia; TMpHU3Ma,
IPSMOYTOJIBHBIN TIapajuIeNieuIe, Kyo).

Knaccudunuposathb MHOTOTPaHHUKHU, BBIOWpas OCHOBaHUS TUTSt
KiaccuuKkauu  (BBIMYKJIBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; TPaBUIbHBIC
MHOTOTPaHHUKU; MIPSMbIC U HAKJIOHHBIC MPU3MBI, TIapajlIeIIeITUIIC/Ibl ).

OnepupoBaTh MOHATUSIMU: CEKYILAS TIJIOCKOCTh, CEYUEHHE MHOTOTPAHHUKOB.

OOBSACHITH TPUHITUIIBI TOCTPOCHHS CEYEHUH, UCTIONB3YSI METOJI CJICIOB.

Ctpouth CceueHMsi MHOTOTPAHHMKOB METOJIOM  CJIEJOB,  BBIMOJHSITH
(BBIHOCHBIC) TUIOCKHE YEPTE)KU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBepxy, COOKY, CHU3Y.

Pemrats 3a1aun Ha HaxXOXACHUE T€OMETPUUECKUX BEJTUUHH MO o0pasiaM Win
ajropuTMaM, NPUMEHSISI HW3BECTHBIE AHAJUTUYECKUE METOJbl NPU PEIICHUU
CTaHJIAPTHBIX MaTEMAaTUUYECKUX 3a7]a4 HAa BBIYMCICHUE PACCTOSIHUU MEXKIY IBYMS
TOYKaMH, OT TOYKM JO TNPsIMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOUIUMUCS TTPSIMBIMHU.

Pemrath 3a1aun Ha HaXOXKACHHUE T€OMETPUUECKUX BEJIMUMH 10 oOpasiiaM HiIH
ajropuTMaM, NPUMEHSI HW3BECTHBIE AHAJUTUYECKUE METOJbl NPU PEIICHUU
CTaHIAPTHBIX MATEMAaTHMYECKUX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMUCA TNPAMBIMHA, MEXKAY TNPSIMOM U IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMU, IBYTPAHHBIX YTIJIOB.



Bbruncnars 00bEMBI U TIIOMIAAN TTOBEPXHOCTEH MHOTOIPAHHUKOB (TpU3Ma,
nupaMuaa) ¢ TOpuMeHeHHueM (GOpMYyJ; BBIUMCIATH COOTHOIICHHS MEXIY
TUIONIA/ISIMU TIOBEPXHOCTEM, 00bEMaMU TOJJOOHBIX MHOTOTPAaHHUKOB.

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

W3Bnekath, mnpeoOpa3oBbIBaTh M HWHTEPHPETUPOBATH HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO Ha YepTexax M
PHUCYHKaX.

[IpumensaTe reomerpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1a4, MpeAnoaralonuxX HECKOJIbKO IaroB PEIIeHUs], €CIU YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumensT,  mpocTellliue MpOrpaMMHBIE  CPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MTPH PELICHUN CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoauTH TpUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpHUPOLE U
’KU3HU, PAaciO3HaBaTh MPOSBICHHE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh, TONY4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH peajbHBIC
CUTyallul W TPUMEHSITh HM3YYCHHbIE TOHSATHS B MPOIECCE TMOUCKA pEeUIeHUs
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHOW MPOOJIEMBbI, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUU, HCCIENO0BaTh IMOCTPOCHHBIE MOJEIHU C
MCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapara aare0phbl; pemarhb
NPAaKTUYECKUE 3a/1auH, CBA3aHHBIC C HAXOXKEHUEM I€OMETPUUECKUX BEJIMYUH.

11 KIJACC

OnepupoBaTh MOHATUSAMH: UMUIUHAPUYECKAs TOBEPXHOCTh, 00pa3yroliue
OWINHAPUYECKON  TMOBEPXHOCTH;  LWIMHADP;,  KOHUYECKAss  IOBEPXHOCTH,
oOpa3yrolue KOHUYECKON TOBEPXHOCTH, KOHYC; cpepuueckasi TOBEpXHOCTb.

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

OOBICHATH CLIOCOOBI MOTYYEHUS TEN BPAILCHUS.

KnaccuduimpoBath B3auMHOE pacronoxkeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTa; IIApOBOM CJI0i, OCHOBAaHUE ILIAPOBOTO CIIOS, BHICOTA LIAPOBOrO CJIOS;
IapOBOU CEKTOP.

Boruncnare  00BEMBI M IUIOMIAMM  TOBEPXHOCTEH  Tell  BpalieHus,
r€OMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

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

BbIYMCIATh COOTHOIICHUS MEXIY IUIOHIA[sMU MOBEPXHOCTENH W 00BbEMaMU
MOA00OHBIX TEIL.



N300paxkath u3ydaemble (QUTYpbl OT PYKHM U C NPUMEHEHHUEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

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

W3BnekaTh, WHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HMHPOPMALUIO O
POCTPAHCTBEHHBIX T€OMETPUUECKUX (UTypax, MPEJACTABICHHYIO Ha YepTexax H
PHUCYHKaXx.

OnepupoBaTh MOHSATHEM BEKTOP B MIPOCTPAHCTRE.

BbINONIHATE  IEHCTBUS  CIOXKEHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB W
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHITh, KAKUMU CBOMCTBAMH OHU 00JIaIatO0T.

[IpumeHsTH TpaBUIIO Mapaieenuneaa.

OnepupoBaTh MOHATUAMHU: JEKAPTOBBI KOOPJIAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJIyJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPIAMHATHI BEKTOpa, Yroyl MEXIy
BEKTOpaMHU, CKaJISIpHOE MPOU3BEICHHE BEKTOPOB, KOJJTMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHUCIIO, YTOJI MEXIY
BEKTOpaMH, CKaJIApHOE TMPOU3BEJEHUE, pPACKIAAbIBaTh BEKTOpP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPAM.

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

[IpumensaTe reomerpuueckue (akThl ISl PEHICHUS CTEPEOMETPUUYECKUX
3a/1ay, MpeAnoararonuX HECKOJIbKO IIaroB PEIIeHUs], €CIN YCIOBUS PUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pemate mpocTeiiiiue reoMeTpuuecKue 3aJayd Ha NpPUMEHEHHE BEKTOPHO-
KOOPJMHATHOTO METO/IA.

Pemate 3amaunm Ha I0Ka3aTENbCTBO MAaTEeMAaTHUYECKHMX OTHOUIEHUH W
HaX0XJICHUE T€OMETPUUYECKUX BEIMYMH M0 00pasliaM WUiu aaropuTMam, MpuMeHss
M3BECTHBIEC METO/IbI IIPU PEIICHUH CTAHIAPTHBIX MATEMATUYECKUX 3a]1a4.

[IpumensTh  mpocTellliue MpOorpaMMHBIE  CpPEICTBA W AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MTPH PELICHUN CTEPEOMETPUUECKUX 3a/1aY.

[IpuBomuTh TpPUMEPH MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HU, PACO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh, TONy4YeHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH peajbHBIC
CUTyallul W TPUMEHSITh HM3YYCHHbIE TOHSTHS B MPOIECCE IMOUCKA pelIeHUs
MaTEeMaTU4YeCKu CHOPMYIUPOBAHHOW TMPOOJIEMbl, MOJEIUPOBATh peajbHbIC
CUTyallul Ha A3BIKE TEOMETPUU, HCCIENO0BaTh IMOCTPOECHHBIE MOJEIHU C
MCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeOpeM, anmapara aire0phbl; penarhb
NpaKTHYECKUE 3a7aud, CBSI3aHHBIC C HAXOXKJACHHUEM TIE€OMETPUYECKUX BEIIMYHUH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububie | IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 BBenenue B cTepeoMeTpuIo 10 https://m.edsoo.ru/1c209e3
7
[IpsiMbI€ ¥ IIIOCKOCTH B IPOCTPAHCTBE bubmorexa [JOK
2 P pocTp 8 12 1 https://m.eds00.ru/1c209e3
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN 7
[lepnieHIUKYIAPHOCTD NMPSAMBIX U bubmorexa [JOK
3 PHCHATEYIAD P 12 https://m.eds00.ru/1c209€3
IJI0CKOCTEN 7
bubmuorexa [JOK
4 VYrubl MeXy NPSMBIMH U IIJIOCKOCTSIMU 10 1 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
) MHororpasHuku 11 1 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
7 [ToBTOpEHME: ceyeHus, paCCTOSIHUS U YTJIbI 4 1 https://m.edsoo.ru/1c209e3

7
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11 KVIACC

Kosmn4yecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM (undposbie)
Ne n/mm KonTposbHbI IIpakTnyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
e padoThbl padoThI
pecypcsl
bubmuorexa [JOK
Tena Bpaienus 12 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
OOBEMBI TEN 5 1 https://m.edsoo.ru/1c209e3
7
bubmuoreka [JOK
BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 10 1 https://m.edsoo.ru/1c209e3
7
bubmuorexa [JOK
I , 0600 )
OBTOPEHIE, ODODIIEHHE 7 1 hitps://m. eds00.ru/1c209e3
crcTeMaTH3alHs 3HaHUH -
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
Kosun4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoububie | IlpakTuyeckn
n/m Bcero u3ydeHusi | oOpa3oBaTejibHbIE
padoThI e padoThbl
pecypchl
OCHOBHBIC TIOHSITHSI CTEPEOMETPHH:
TOYKa, MPsMasi, TNIOCKOCTb,
npoctpanctBo. [IpaBuia

1 506 E SHUS HapI/IC Kax 1 bubmmorexa LOK

u K :
P pueyH . https://m.edsoo.ru/aecc77cd
M300paKeHMs TUIOCKOCTEH,
MapajvieIbHbIX MPSMBIX (OTPE3KOB),
CepeIHBI OTpe3Ka
[TonsTus: nepecekaromuecs
2 MJIOCKOCTH Hpe €CeKaIOIINecs mpsMast 1 bubmmorexa LIOK
> TP P https://m. eds00.ru/2d8a9c99
1 TUTOCKOCTh
[TonsTus: nepecekaromuecs
3 MJIOCKOCTH Hpe €CeKaIOIINecs mpsMast 1 bubmmorexa LIOK
- 1Tep p https://m.edsoo0.ru/db685e73
1 TUTOCKOCTh
3HaKOMCTBO ¢ MHOTOTpaHHUKaMH,

4 n300pa’keHre MHOTOTPaHHUKOB Ha 1 bubmmoreka [JOK
PUCYHKaX, Ha IIPOCKIIUOHHBIX https://m.edso0.ru/a63959%d
gepTexax
HauanbHubie cBeeHus o kyoe u

) aMuJie, UX pa3Beé TKI/Ii MOJIeNN 1 bubmmorexa LOK
UpaMHu/Ie, .

P passep https://m.eds00.ru/b30dff38
CedeHrsi MHOTOTPAHHHUKOB
6 HavaneHbie cBeneHus o kyoe u 1 bubmmoreka [JOK




MUPAMULE, UX Pa3BEPTKU U MOJIEIIN.
CeueHnst MHOTOTPAaHHHUKOB

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

IToHsaTHE 00 AKCHOMATUUYECKOM

bubmuoreka [JOK
7 MOCTPOEHHUH CTEPEOMETPUH: aKCHOMBI
https://m.edsoo.ru/Occ5c4afe
CTEPEOMETPUH U CIEACTBHS U3 HUX
[ToHsiTHE 00 AKCHOMATUYECKOM
8 MOCTPOEHHUH CTEPEOMETPUH: aKCHOMBI bubmmorera LIOK
P PCOMCTPHIL: https://m.eds00.ru/239c8cb4
CTEPEOMETPHUH U CIEACTBHSI U3 HUX
[TousiTHE 00 AKCHOMATUYECKOM
9 MOCTPOEHHUH CTEPEOMETPUH: aKCHOMBI Bubmorexa LIOK
' https://m.edso0.ru/65c6b106
CTEPEOMETPHUH U CIEJACTBHSI U3 HUX
[ToHsiTHE 00 AKCHOMATUYECKOM
10 MOCTPOEHHUH CTEPEOMETPUH: aKCHOMBI Bubmorera LIOK
' https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CIEJACTBHSI U3 HUX
B3anMHOE pacnoiokeHue npsmMbIX B
11 IIPOCTPAHCTBE: NEpPECEKAIOLINECS, bu6mmoreka [JOK
MapaJyIebHbIEC U CKPEIIUBAKOLIAECS https://m.edso0.ru/1a2520f6
MPSIMBIC
[TapamienpHOCTD NPSMBIX U
TUIOCKOCTEH B MPOCTPAHCTBE:
12 napajuieNbHbIC MPSMBIC B Bubmorera LIOK
. https://m.edso00.ru/93ad36b3
MPOCTPAHCTBE; MAPALIEIIEHOCTD TPEX
MIPSIMBIX
[TapamienbHOCT IPSMBIX U
13 MIJIOCKOCTEHN B MIPOCTPAHCTBE: bubmmoreka [JOK
[TapamensHOCTE IPAMON U https://m.edsoo.ru/ee1d19b9
TUIOCKOCTH
14 VYTuIBl ¢ COHANPABICHHBIMU bu6mmoreka [JOK




CTOPOHAMHU https://m.eds00.ru/9f4071b9
15 VYo Mex Iy NpsIMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYo Mexy NpsiIMbIMU B bubmmoreka [JOK
IIPOCTPAHCTBE https://m.edso0.ru/2935a9a0
17 [TapanienbHOCTh MIIOCKOCTEM: bu6mmoreka [JOK
MapajyieabHbIE IIOCKOCTH https://m.edso0.ru/2e18f255
18 Caoii BHBIX TUIOCKOCTEN bromiorexa LIOK
BOWCTEA Hapaien g https://m.edso0.ru/e504d656
IT 7 OCTPAHCTBE e
19 q)pOCTeHHMe o OTCI;: TTeBT I;I;H bubmmoreka LIOK
MTYPBI Ha TUIOCKOCTH: TETpasIp, hitps://m. eds00.ru/4a28dc02
KyO, mapaienenurne
. bubmmoreka [JOK
20 Hoctpoere ceterii hitps://m.eds00.ru/1d434dof
21 i . bubmuorexa [JOK
OCTPOCHHE CererH https://m.edsoo.ru/ec26fe5d
KoHnTpoasHas paboTta 1o Teme
99 "IIpsiMble 1 TIIOCKOCTH B bu6mmoreka [JOK
npoctpanctse. [lapamiensHoCTh https://m.edso0.ru/9a0a9e56
MPSIMBIX U MJIOCKOCTEN"
) HepHeHl[I/ny.HHpHOCTL psIMOY U Bu6morexa LIOK
TITOCKOCTH: HEPHCHAMIKYTPHRIC https://m.edsoo.ru/b19f6a5d
MpSIMBIE B IPOCTPAHCTBE
24 [Ipsimble napaiienbHble U bu6mmoreka [JOK
MEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
25 [Ipsimble mapaiisienbHble U bubmmoreka [JOK

NEPHNCHAUKYIIAPHBIC K INIOCKOCTHU

https://m.edsoo.ru/ba545966




26 [Ipu3Hak nepneHuKyJIIpHOCTH bu6mmoreka [IOK
IIPSIMOM U TJIOCKOCTH https://m.edsoo.ru/f85bfc46
[Tpu3HaK MepreHUKYIIPHOCTH bubmmorexa [IOK
27 HpAMOIi 1 IOCKoCTH https://m.edso00.ru/79165d1
5
08 Teopema o npsimoit bu6mmoreka [JOK
MEPIEHANKYISIPHOM IIOCKOCTH https://m.eds00.ru/635c5087
29 Teopema o npsimoit bu6mmoreka [JOK
MEPIEHIUKYIISIPHON IIIOCKOCTH https://m.edso0.ru/bd3745f8
Teopema o nmpsMou bubmiorexa LOK
30 N https://m.edsoo.ru/7d18834
MEPICHAUKYIIIPHON TIOCKOCTH b
[MeprieHAUKYIIAp ¥ HAKJIOHHBIE:
b K
31 paccTosiHUE OT TOYKH JI0 TJIOCKOCTH, ht??;jf:g;?ﬁ 133c477d3
paccTOsIHUE OT MPSIMOM JI0 TIIIOCKOCTH pS.m. '
[MeprieHAUKYIIAp ¥ HAKJIOHHBIE:
b K
32 paccTosiHUEe OT TOYKH JI0 MJIOCKOCTH, ht??;jf:g;?ﬁ I66fefadd
paccTOSIHUE OT MPSIMOM JI0 TIIIOCKOCTH pS.m. '
[MeprieHAUKYIIAp ¥ HAKJIOHHBIE:
b K
33 paccTosiHAEe OT TOYKH JI0 MJIOCKOCTH, ht??;jf:g;?ﬁ 1a5b7b8e3
paccTOsIHUE OT MPSIMOM JI0 TIIIOCKOCTH pS.m. '
[MeprieHAUKYIIAp ¥ HAKJIOHHBIE:
bu6 OK
34 paccTOsIHUE OT TOYKH JI0 IJIOCKOCTH, htI':I SJ_I/I;I;T:;(;(];IM 1dbee22be
paccTOsIHUE OT MPSIMOM JI0 TIIIOCKOCTH pS.m. '
VYTJbl B IPOCTPAHCTBE: YTOJI MEXKLY bubmorexa HOK
35 HDAMO 1 TT0CKOCTED https://m.edsoo.ru/6b61b2b
P 4
36 JIByrpaHHbIN yroJi, TUHEHHBIN YroJ bubmmoreka [JOK




JBYTPAHHOTIO yIJia

https://m.edsoo.ru/5fa0b3ce

JIByrpaHHBIN yroJ1, TUHEHHBIN YroJl

bubmuorexa [JOK

37 JBYTPAHHOIO yria https://m.edsoo.ru/c7c777ed
[lepneHAMKYAIPHOCTD MIOCKOCTEH:
38 ESH&KH HeyHGI})I HUKYJISIPHOCTH JIB bubmorexa HOK
P Up AP ABYX https://m.edsoo.ru/ec3e2da3
IJIOCKOCTEH
[lepneHAMKYAIPHOCTD MIOCKOCTEH:
39 1} ESH&KH HeyHGI})I HUKYJISIPHOCTH JIB bubmorexa HOK
P Up AP ABYX https://m.edsoo.ru/ed9e2a8e
IJIOCKOCTEH
[lepneHAMKYAIPHOCTD MIOCKOCTEH:
40 I ESH&KH Heyl'lel})l HUKYJISIPHOCTH B bubmorexa HOK
P Up AP ABYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEH
41 Teopema o TpEX NMepHeHNKyIsIpax bubmorexa HOK
P P PHEHAMIYIP https://m.edsoo.ru/e4972cdc
42 T R bubmuorexa [JOK
X
COPEMA 0 Tpex NEPHEHTIEYIAPA https://m.edsoo.ru/52188a7d
43 T éx 1HeDIIe a bubmuorexa [JOK
TPEX MEPIEHINKYIISAPAX
COPEMA O TPEX HICPHEHAMIYIIAP https://m.eds00.ru/9f246736
KonTtposnsHas paboTa o temam
44 "IlepneHIUKYISIPHOCTD PSMBIX U bubmmoreka [JOK
mIockocTeit" u "YTibel Mex Iy https://m.edso0.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSIMU"
[ToHsiTHE MHOTOTPAHHUKA, OCHOBHBIC
3JIEMEHTBI MHOTOTPaHHHUKa,
45 BBIITYKJIBIC U HGBLIII)'[ 13§ bubmorexa [IOK
T T https://m.eds00.ru/2d24e873
MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
46 [Ipusma: N-yronpHasi mpu3Ma; rpaHu U bubmmoreka [JOK




OCHOBAHUS IIPU3MBI; IIpsiMas U
HaAKJIOHHAs MMPU3MBI; OOKOBas U
ITOJIHAs! IOBEPXHOCTH IIPU3MBI

https://m.edsoo.ru/b4ad63ad

47

[Tapamtenenumnen, TpsIMOYroJIbHBIN
napajuieJIenuIe] 1 ero CBOMCTBa

bubmuorexa [JOK
https://m.edsoo.ru/8a7be683

48

[Mupamuaa: N-yrojipHas MUpamMuia,
I'paHy ¥ OCHOBAHUE MTHUPAMHU/IBI;
OOKOBas M MOJTHASI TOBEPXHOCTh
MUPaMHU/Ib; IPABUIIbHAS M yCCUEHHAS
nupamua

bubmuoreka [JOK
https://m.edsoo.ru/fblcd0a5

49

[TpaBUIBHBIE MHOTOTPAHHUKU:
MOHATHE TPABUIILHOTO
MHOTOT'paHHUKA; IPaBUIIbHAS IPU3Ma
Y TIpaBWJIbHAS TUPAMUJIA; TIPABUIIbHAS
TpEyroJibHasi MUpaMHJia 1
IIpaBUJIbHBIN TETpa’Ip; KyO

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

50

IIpencrasnenue o NpaBUIBHBIX
MHOT'OrpaHHUKax: OKTasap,
JO0JEKadAp U UKOCAdIP.

bubmuoreka [JOK
https://m.edsoo.ru/a0fdd5bf

51

CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTENIBHO TOUKH,
MPSIMOM, TIJIIOCKOCTH. DJIEMEHTBI
CUMMETPUHU B TUPAMUJIAX,
napajuleJienune1ax, NpaBuiIbHbIX
MHOTOTpPaHHUKAX

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

52

Brluncienue >1eMEHTOB
MHOTOTPAaHHUKOB: pEOpa, TUAroHaIH,

yIIbI

bubmuoreka [JOK
https://m.edsoo.ru/6cdbecef




[Tnomaas GOKOBOM MOBEPXHOCTH U
ITOJTHOW NTOBEPXHOCTH NPSAMOH

bubmuorexa [JOK

53 MIPU3MBI, IJIOIIA/lb OCHOBAHUH, https://m.edso0.ru/37d8415
TeopeMa 0 OOKOBOW MOBEPXHOCTHU 7
IIPSIMOM TIPU3MBI
[Tnomaas OOKOBOM MOBEPXHOCTH U
o ITIOBEPXHOCTH NPABUIIBHOM BuGmiorexa [IOK
THPaMHZARL, TeopeMa O TUIoaH. https://m.eds00.ru/5603e30b
OOKOBOI IOBEPXHOCTH YCEUEHHOU
MTUPAMU/IBI
55 KonTtposnpsHas paboTa 1o teme bu6mmoreka [JOK
"MHororpaHHuKku" https://m.edso0.ru/a95f5c04
. bubmmoreka [JOK
>0 Homsiie 06 0GnEme hitps://m. eds00.ru/7ad0020b
bubmuoreka [JOK
S7 OO0BEM TTUpaMHUIBI https://m.edsoo0.ru/235171b
3
. bubmmoreka [JOK
>8 OOBEM mHpav L https://m. edsoo.ru/fA7dfefd
59 O6me bubmuoreka [JOK
PEM THPANIZAR! hitps://m.eds00.ru/79¢10312
. bubmmoreka [JOK
60 O0bEm mupan et https://m.edsoo.ru/2faadc3f
bubmuoreka [JOK
61 OOBEM TTPU3MBI https://m.edsoo.ru/7985360
8
bub6 OK
62 OOBEM TTPU3MBI nosmorexa I

https://m.edsoo.ru/1e053890




bubmuoreka [JOK

03 OOBEM pHsMbI ! hitps://m.eds00.ru/482d3f51
64 KonTtposnpsHas paboTa 1o teme 1 bu6mmoreka [IOK
"O0BEMBI MHOTOTPAaHHUKOB" https://m.eds00.ru/28a6573c
[ToBTOpEHue, 06001EeHNE
65 CUCTEMaTH3aIlusl 3HAHHUH. 1 bubmmoreka [JOK
ITocTpoenue ceueHuii B https://m.edso0.ru/098bedad
MHOTOT'PaHHUKE
[ToBTOpEHue, 06001EeHNE
CUCTEMaTU3alus 3HAHUM.
66 Brruncnenue paccTosiHUM: MEXKITY 1 bu6mmoreka [JOK
JIBYMS TOYKaMHU, OT TOYKHU J0 NPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS MPSMBIMHU
bubmuoreka [JOK
67 Hrorosas konTpobHas pabota ! https://m.eds00.ru/b9146bc0
[ToBTOpEHue, 06001EeHNE
CUCTEMaTU3alus 3HAHUM.
Beluncnenue yrios: Mex
68 CerHH/IBaIOHIZIrMI/ICSI Hpﬂl\i[IiMI/I, 1 bubmiorexa LOK
. https://m.eds00.ru/56765e8b
MEX]Ty IPSIMO H TIOCKOCTHIO,
JBYTPAaHHBIX YIJIOB, YTJIOB MEXIY
TUTOCKOCTSIMU
OBULIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




11 KVIACC

KosmnuyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpouabnbie | IIpakTuyecku
n/n Bcero u3yuyeHusi | oOpa3oBaTesbHbIE
padoThI e padoThbl
pecypchl
Cdepa u map: meHrp, paauyc,

1 WaMETp; TUI0IIaAb OBEPXHOCTH 1 2.09 bubmorexa [TOK
AANIETP; TUIOTA: TIOBEp ' hitps://m. eds00.ru/0341bc2b
cepsl
B3anmHoe pacrnionoxenue cepsl u

P Gep bubmuorexa [JOK
2 INIOCKOCTH; KacaTellbHas INIOCKOCTh 1 9.09
https://m.edsoo.ru/bed12a43
K chepe; mromaas chepol

3 N3o0paxkenue cdepsl, mapa Ha 1 16 bubmmoreka [JOK
mockocTu. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MIOBEPXHOCTD,

4 o0Opa3yroIne MUITHAPUICCKON 1 23 bubmmoreka [JOK
ITOBEPXHOCTH, OCh LIUIMHAPUYECKON https://m.eds00.ru/6054b8c1
MTOBEPXHOCTH
[unuaap: ocHOBaHUS U OOKOBas

5 MOBEPXHOCTh, 00pa3yromias u och; 1 30.09 bubmmoreka [JOK
IUIOIIA (b OOKOBOM M MOJIHOM ' https://m.eds00.ru/188f6216
MTOBEPXHOCTH
N300pakenue nuiIMHApa Ha
iockocTu. Pa3BépTka munmunpa.

6 CeueHus LIUIINH, pa (HJIOCKOCTIIjIO 1 7.10 bubmmorexa LOK

H . P ’ ' https://m.edso00.ru/016e25¢eb
napayieIbHON UIH
MEPIICHIUKYIIIPHOW OCH IHJINHAPA)
7 Konnueckas mOBEpXHOCTS, 1 14 bu6mmoreka [JOK




o0Opa3yroIne KOHHIECKOM
MTOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOU IIOBEPXHOCTH

https://m.edsoo.ru/c94ba09b

Konyc: ocHOBaHue U BepIIMHa,

bubmuorexa [JOK

8 o0pa3yromias u och; IUIOIAIb 21.10 https://m.edsoo.ru/897dd3b
OOKOBO¥ W MOJTHON TIOBEPXHOCTH 2
VYceué i : 00 e

] Ce‘-IeH.HI)II/I KOHYC: O gaz«;yronm U - BuGmiorexa LOK
BPICOTA; OCHOBATIL H DOKOBaR ' https://m.edso0.ru/1468bab3
MOBEPXHOCTh
N300paxkenne KoHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
Ceuenus koHyca (TUIOCKOCTHIO, bubmmoreka [JOK

10 g 11.11
MapajuIeIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
TUTOCKOCTBIO, TIPOXOIAIIEH Yepe3
BEpILIHHY)
KoMOunarus ten BpameHus u bubmmoreka [JOK

11 18
MHOT'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OIIMCaHHBIN OKOJIO
cdepsr; chepa, BOUCAHHAS B bubmmorexa LOK

12 PoL €Pepa, 25.11 hitps://m.eds00.ru/0b13615
MHOTOT'PaHHUK WU B TEJIO g
BpalLlCHUS B

13 [Tonsatue 06 06bEMe. OCHOBHBIE 912 bubmuorexa [JOK
CBO¥CTBA 0OBEMOB Tel ' https://m.eds00.ru/26a03fb7

bubmuoreka [JOK
14 OO0BEM 1MIMHIpa, KOHYyCa 9 https://m.edsoo0.ru/5513d87
b
15 OO0BEM 1mapa 1 TIomaIb 16 bubmmoreka [JOK

cdepbl.IIpoMexyTOUHBIH TECT.

https://m.edsoo.ru/d189bde2




[TomoGHBIE TeNa B IPOCTPAHCTBE.
CooTHoLIEeHUS MCXKIY IIoIaasiMHn

bubmuorexa [JOK

1 30.12
0 MIOBEPXHOCTEN, 00BEMaMU https://m.edsoo.ru/810cfleb
MOJ00HBIX TET
17 KonTtponpsHas paboTa o remam 9312 bu6mmoreka [IOK
"Tena Bpamenus" u "O0beMbI Ten" ' https://m.edsoo.ru/4a33a8ab
BexTop Ha miockocTy U B bu6mmoreka [JOK
18
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 C bubmuorexa [JOK
HIOCHIE 1 BRITITATIE BeKTOpoE hitps://m.edso0.ru/23f41089
20 v KTOpa Ha YMCIIO bromiorexa LIOK
MHQKCHIE BEKTOP g https://m.edsoo.ru/dee379eb
PasnoxxeHnne BexTopa 1o TpéM
’1 o Bunmorexa [IOK
HeRoMIUIanap paM. https://m.edsoo.ru/a28fd74e
[IpaBuio napamienenunena
Pemenne 3amay, CBI3aHHBIX C
22 e I/I:MLIH :1:11/1 HHel7ICTBI/II71 c bubmmorexa LOK
FIPMMCHEIHMEM IpaBiit A https://m.eds00.ru/5a827900
BEKTOpaMH
Koo ATHO-BEKTOPHBINA METO
23 piﬁle;jn rBe:;ef HI/II)f-IeCKI/IX " bubmmorexa LIOK
TP P P https://m.edsoo.ru/d3alfe30
3aja4
IIpssMoyromnpHas cucreMa
K(?O I/I};IraT B IIPOCTPAHCTBE bubmorexa [JOK
24 P POCIP . https://m.eds00.ru/48db705
Koopaunarsl Bextopa. [Ipocreiimue 8
3aJauu B KOOpIUHATAX -
25 VYTros1 MKy BEKTOpaMH. bubmmoreka [JOK
CkansipHO€ MPOU3BEIEHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Brruncnenue yrioB Mexay bubmmoreka [JOK




MMpsAMBIMHA U IIJIOCKOCTAMU

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

KonTtposnsHas paboTa o teme

bubmuoreka [JOK

21 "BEKTOPEI H KOOP/UHATEI B hitps://m.edsoo.ru/77c22fc5
MPOCTPAHCTBE
[ToBTOpenue, 0600IIEHNE U

08 cucreMaruzaius 3HaHui. OCHOBHbIE bubmmoreka [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUHI
[ToBTOpenue, 0600IIEHNE U

29 cucreMaruzaius 3HaHui. OCHOBHbIE bubmmoreka [JOK
¢burypsl, haxTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHUMETPUHI
[ToBTOpenue, 0600IIEHNE U

30 cUCTeMaTH3alus 3HaHUH. 3aauu bu6mmoreka [JOK
IUTAHUMETPUU U METOJIBI UX https://m.edso0.ru/7491efe0
pereHus
[ToBTOpenue, 0600IIEHNE U

31 cUCTeMaTH3alus 3HaHUH. 3aauu bu6mmoreka [JOK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffda97
pereHus
[ToBTOpenue, 0600IIEHNE U

32 cucreMarusanus 3HaHui. OCHOBHbIE bu6mmoreka [JOK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepeOMeTpUn

bubmuoreka [JOK
33 Hrrorosas KOHTpOIIbHas paboTa https://m.edsoo.ru/ec24dfc2
34 IToBTOpEHUE, 06001IEHNE U bubmmoreka [JOK

cUCTeEMAaTHU3alusg 3HaHUN

https://m.edsoo.ru/f465d10e
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBbBI

10 KITACC

Kon

NpoBepsieMor
0 pe3yJabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
00pa30oBaTeJILHOM MPOrPaMMBbI CpeHero o01ero o0pa3oBaHus

7 I'eomeTpust
7.1 OnepupoBaTh MOHATHAMU: TOUKA, MPSIMasi, INIOCKOCTh
25 [IpyMeHSTh aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX MPU pEIICHUU
' reOMEeTPUUECKUX 3a/1a4
23 OnepupoBaTh MOHATHSAMHU: TMapalIeIbHOCTh U MEPHEHAUKYISIPHOCTh
' MPSAMBIX U IIOCKOCTEH
-4 Knaccudummposats B3auMHOE pacHoJOXKEHUE MPSMBIX U IJIOCKOCTEH B
' MIPOCTPAHCTBE
OnepupoBaTh MOHATUSMU: JBYTPAHHBIN YroJl, TpaHU ABYI'PAaHHOTO YIJia,
7.5 pedpo IBYIpaHHOTO yIJia, TMHEHHBIA YroJl IBYTPAaHHOTO YyIJia, TpaayCcHas
Mepa IBYTpaHHOIo yria
- OnepupoBaTh MOHATUSMU: MHOTOTPAHHUK, BBIMYKJIBIH M HEBBITYKJIbII
' MHOTOTPaHHUK, JIEMEHTHl MHOTOTpPaHHUKA, TPaBUJIbHBIN MHOTOT'PAaHHUK
24 Pacnio3naBaTh OCHOBHBIE BHIbl MHOTOIPDAaHHUKOB (IUpaMuia, HpuU3Ma,
' MIPSIMOYTOJIBHBIN MapajuieNenure1, Kyo)
KnaccudumnupoBare  MHOTOTpaHHHMKHM, BbIOMpasi  OCHOBaHUS  JUId
-8 KiacCU(pUKauuu  (BBIIYKJIbIE U HEBBINYKJIbIE  MHOTOTPAHHUKH,
' MpaBWJIbHbIE MHOTOTPAHHUKH, TIPSMble U  HAaKJIOHHBIE IPHU3MBL,
napajuieIeTuIe b )
29 OnepupoBatb MOHSTUSIMU: ceKymas IJIOCKOCT, ceueHue
' MHOTOTPaHHUKOB
210 OOBACHATP NPHUHLHUIBI  [OCTPOCHUS  CEYEHWH  MHOTOIPAHHUKOB,
' UCIOJIb3YS] METO/I CIIEIOB
11 Crpoutpb ceyeHHs] MHOTOIPAaHHHUKOB METOJIOM CIIE€JIOB, BBIMIOJHATh

(BBIHOCHBIC) TNIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0O0BEMHBIX (UTYP:




BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemrate 3aaun Ha HAXOXKJIEHHUE TEOMETPUUCCKUX BEIMYMH MO 0Opa3iam
WU aJNTOpUTMaM, MPUMEHSS W3BECTHBIC aHATUTHYECKHE METOJbI TP
pelIeHUN CTaHAAPTHBIX MaTeMaTHYEeCKUX 3a7ad Ha BBIUYHCICHHUE
PACCTOSTHUN MEXKIY IBYMSI TOYKaMH, OT TOYKH JO MPSMOM, OT TOUYKH JI0

IIIOCKOCTH, MCXKAY CKPCUIUBAOIUMHUCSA ITPAMBIMHA

7.13

Pematp 3a1aun Ha HaXOXKJAEHHE T€OMETPUUYECKUX BEJIMYMH MO0 00pa3iam
WIM aJIrOpuTMaM, MPUMEHSS HM3BECTHbIE aHAJIUTUYECKUE METOMbI MpH
pElIeHUH CTaHJAPTHBIX MaTeMaTHYECKHX 3a/lad Ha BBIYHMCIICHUE YIJIOB
MEXAY CKPELIMBAIOMIMMUCA TPSAMBIMH, MEXKIY HPSIMOM M TIOCKOCTHIO,

MEXAY MIIOCKOCTSIMH, TBYTPAHHBIX YTJIOB

7.14

Bbraucnare 00bEMBI M TUIOIAAM TOBEPXHOCTEH MHOTOTPaHHUKOB
(mpu3Ma, mupaMuia) ¢ MpUMEeHeHHEeM (HOpMYyJ, BBIYUCISTH COOTHOIICHUS
MEXIy  IUIOIAASMHU MOBEPXHOCTEH, o0béMamu TOJTOOHBIX

MHOTI'OI'paHHUKOB

7.15

OnepupoBarh MOHATHSAMH: CUMMETPHS B NPOCTPAHCTBE, LIEHTP, OCb U

IJI0CKOCTh CUMMETPUH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (QUTYPBI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HHGPOPMAIUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (Urypax, TMpeAcTaBICHHYIO Ha

YyepTexax U pucyHKax

7.17

[IpumensaTh reomeTpudeckre (akTbl AJIs PELICHUS CTEPEOMETPUUECKHUX
3a/a4, MPEAINoJIaraloiuX HECKOJbKO IIaroB pPEIIEHUsl, €CIU YCIOBUS

MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

7.18

[IpumensaTh mTpoCTeillline NpOorpaMMHBIE CPEICTBA U BJIEKTPOHHO-

KOMMYHHUKAIIKMOHHBIC CUCTEMEI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3a1a4

7.19

[IpuBOAMTE MpUMEpHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpUpOJIE U

KHU3HU, pacCliO3HABATh IIPOSABIICHUEC 3aKOHOB I'€COMETPUHN B HCKYCCTBEC

7.20

[TpuMeHsTH MOTydeHHBIE 3HAHUS Ha IPAKTUKE: aHATM3UPOBAThH peallbHBIC
CHUTyallld W TPUMEHITh H3y4YCHHBIC TIOHSATHS B TPOIECCEe TOMCKA
pereHus MaTeMaTHYECKH chopmyIMpOBaHHOM poOIEMBI,
MOJICIIUPOBATh pEalIbHBIC CUTYAIlMH Ha SI3bIKE TE€OMETPHH, MCCIIEIOBATh
MOCTPOCHHBIE MOJICTH C HCIIOJIb30BAHUEM T'€OMETPUYECKUX TOHSATHH |
TeopeM, armrmapara anreOpbl, peniarth MPaKTHUYECKUE 3a/laui, CBSI3aHHBIC C

HaXO0XXJACHUEM I'COMETPUICCKUX BCINYNH




11 KIIACC

Ko IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
00pa30BaTeJILHOI MPOrPaMMBbI CpeIHero o01ero od0pa3oBaHus
pe3yJbTara
6 I'eomerpus
OnepupoBaTh NOHIATUSIMU: IIMIIMHIPUYECKas: TOBEPXHOCTb, 00pa3yronue
6.1 UWIMHAPUYECKONH TMOBEPXHOCTH, IWIMHIP, KOHUYECKas MOBEPXHOCTH,
' oOpasyromue KOHMYECKOM TOBEPXHOCTH, KOHYC, cdepudeckas
MOBEPXHOCTh
6.2 Pacmo3naBate Tena Bpamenus (IUIUHAP, KOHYC, cdepa u map)
6.3 OOBICHATH CITOCOOBI TIOJTYYEHHUS TEJT BPAICHUS
6.4 Knaccudummpoats B3auMHOE pacnoiokeHue chepol U MI0CKOCTH
OnepupoBaTh NOHSTHUSMU: IIAPOBONM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CErMEHTa, LIApOBOM CIIOM, OCHOBAHUE IIAPOBOI0 CJOS, BBICOTA
[IapPOBOTO CJIOSI, IIAPOBOM CEKTOP
66 Boruncnsate 00bEMBI M IUIOIIAAM TOBEPXHOCTEH TeNn BpalleHHUs,
' reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popmyI
OnepupoBaTh MNOHATUSAMH: MHOTOTPAaHHHK, BIIMCAaHHBIM B cdepy u
6.7 OTIMCaHHBIN OK0JIO cephl, chepa, BMCaHHAS B MHOTOTPAHHUK WJTH TEJIO
BpallleHUs
6.8 BbluncnsTe COOTHONIEHHS MEXAYy IUIOHIAJASMH TOBEPXHOCTEH U
' 00BpéMaMu ITIOJOOHBIX TEN
6.9 N300paxaTh u3yyaemble GUTYpHl OT PYKH U C IPUMEHEHHUEM MPOCTHIX
' 4epTEKHBIX UHCTPYMEHTOB
BbInoyiHATE  (BBIHOCHBIE) IIJIOCKME YEPTEXU U3 PHUCYHKOB IPOCTHIX
6.10 00BEMHBIX (UTYp: BHA CBEpPXY, COOKY, CHHM3Y;, CTPOUTb CEUCHHUS Tel
BpallleHUs
W3Bnekarb, MHTEPHIPETUPOBATH M MPeoOpazoBbIBaTh WHGOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX TEOMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YyepTexax U pucyHKax
[IpumensaTs reomerpuueckue ¢GakThl A PELICHHUS CTEPEOMETPUUYECKUX
6.12

3aaa4, mOpcamnoararolmnux HECKOJbKO INaroB pEIICHHA, €CIU YCIOBHUMA

MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme




6.13

OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremoaasTh HCﬁCTBHH CJIOKCHHA BCKTOPOB, BBIYUTAHHA BCKTOPOB U
YMHOXCHHUA BCKTOpa Ha 4YHUCIIO, O6’b$[CH$ITB, KaKuMH CBOMCTBAaMH OHH

oOazmaror

6.15

[TpuMeHsTH NpaBUIO Napajuieenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: JEKAPTOBbI KOOPAWHATHI B IMPOCTPAHCTBE,
BEKTOpP, MOJyJb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTODA,
yroia MeXJIy BEKTOpaMH, CKaJlsIpHOE MPOU3BEICHHE BEKTOPOB,

KOJIJIMHCAPHBIC U KOMITIIIAHAPHBIC BEKTOPEI

6.17

Haxoauth cymMMy BEKTOpOB M NMPOM3BEACHHUE BEKTOpa Ha YHCIO, yroll
MEXAYy BEKTOpaMH, CKaJISIPHOE MPOU3BEACHUE, PacKiIaIbIBaTh BEKTOP MO

JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18

3aiaBaTh IOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT

6.19

Pemate mpocteiiine reoMeTpUUYECKHME 3aJaud  Ha MPUMEHEHHUE

BCKTOPHO-KOOPAMHATHOT'O METOAa

6.20

Pemrate 3aJa4d Ha JA0Ka3aTCJIbCTBO MAaTEMATHYCCKUX OTHOIIICHUH U
HAaXO0XXICHUC IT'COMCTPHUYCCKUX BCIUYHH I10 o6pa3uaM HIIN aJIrTOpUTMam,
IIPUMCHSA HU3BCCTHBIC METObI npu PEUHICHUN CTaHOApPTHBIX

MaTeMaTUYCCKUX 3aaa4

6.21

[IpumensaTh mnpocTelliue MNporpaMMHBIE CPEICTBA M 3JIEKTPOHHO-

KOMMYHHUKAIIMOHHBIC CUCTEMBEI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

[IpuBOIUTE MpUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEW B MpPUPOJIE U

KHU3HU, pacCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPUHN B HCKYCCTBEC

6.23

[IpuMmeHsTh TOJy4YeHHBbIE 3HAHUS Ha MPAKTUKE: AaHaAJIU3UpPOBATh
peasibHble CUTyallUd W TPUMEHSTh H3y4YCHHbIE TOHATHUSA B IpoIecce
MOMCKA pEeIIeHUs MaTeMaTH4ecKu CGHOPMYIUPOBAHHON MPOOGIIEMBI,
MOJENUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE T€OMETPHH, MCCIEA0BATh
MOCTPOCHHBIE MOJICNIU C HCIOJB30BaHUEM T'€OMETPUYECKUX MOHATHI U
TEeopeM, arrapara ajnreOpsbl, penarb NpakTUYecKUe 3aauu, CBsI3aHHbIE C

HaXO0XXJACHUEM I'COMETPUICCKUX BEINYNH




ITPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

['eomerpust

7.1

OcHOBHbIE TIOHATHSA CTEpEeOMETpUH. Touka, MpsiMas, IMIOCKOCTh, MPOCTPAHCTBO.
[lonsiTne 00  akCHOMATHUYECKOM  IIOCTPOCHHUU  CTEPEOMETPUHU:  AKCHOMBI

CTCPCOMETPHH U CICACTBUA U3 HUX

7.2

B3aumHoe  pacrnosiokeHue  OpsIMBIX B IIPOCTPAHCTBE:  IEpeceKaroluecs,
napajulefibHble M CKpeuiuBarouiecss mnpsmMble. [lapannenbHOCTh OPSMBIX U
IJIOCKOCTEH B NPOCTPAHCTBE: MapauielbHblE TMpsSMble B  MPOCTPAHCTBE,
MapajuIeNbHOCTh TPEX MPSIMBIX, MApaIENbHOCTh MPSAMON M IUIOCKOCTHU. YTIBI C
COHAINpPABJICHHBIMU CTOPOHAMH, VYroJ MEXIY TMpsAMBIMH B MPOCTPAHCTBE.
[TapannenbHOCTh TIOCKOCTEN: MapaJuieIbHbIE MIIOCKOCTH, CBOMCTBA MapaJlJIEIbHbBIX
mockocTei. [IpocTelimme mpocTpaHCTBEHHBIE (DUTYPHI HAa TUIOCKOCTH: TETPadp,

KyO, mapaJijiesienumnes, oCTpOeHne CeueHn i

7.3

[lepnieHIUKyIApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISPHbIE TpsSMbIE B
MIPOCTPAHCTBE, NPSIMbIE MapasieibHble U MePIEeHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEPIEHANKYIISIPHOCTH MPSIMOUN U TJIIOCKOCTH, TEOPEMa O MPSMOM MEePIEHANKYIISIPHOMN
IUIOCKOCTH. YTJBI B TPOCTPAHCTBE: Yrojl MeEXAy TMpsSMONM U IUIOCKOCTBIO,
JNBYIPaHHBIA YrOJl, JUHEWHBIA YroJa JByrpaHHoro yria. IlepneHaukymsip wu
HAKJIOHHBIE: PACCTOSHHME OT TOYKU JO IUIOCKOCTH, PACCTOSHUE OT MpsIMOM [0
IJIOCKOCTH, MPOEKIUsS (UTYyphl HA IMJIOCKOCTh. [lepneHAnKyISIpHOCTh MIIOCKOCTEH:
NpU3HAK  MEepPHEHAUKYISIPHOCTH  ABYX  Iutockocteil. Teopema o  Tpéx

MepIeHIUKYIIsApax

7.4

[lonsiTHe MHOrOTpaHHHKA, OCHOBHBIC 3JIEMEHTHl MHOTOTPAaHHHKA, BBINYKIBIE U
HEBBINYKJIbIE MHOTOIPAaHHUKH, pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronbHas
npu3Ma, TpaHU U OCHOBAHHS NPU3MBI, IpsiMas U HAaKJIOHHas MpPU3MbI, OOKOBas U
MOJIHAs MOBEPXHOCTh Npu3Mbl. [lapamienenunen, npsMOYTroabHbINA Mapaienenumne]
u ero cpoiictBa. [lupamuaa: N-yronbHas nupamuja, TpaHd U OCHOBAHUE MUPAMMU/IBI,
O0KOBas M MOJIHAA TOBEPXHOCTh MUPAMUAbI, MPaBUIbHAS U yCeUEHHAs] MUpaMHa.

OIEeMEHTHI npu3Mbl HW IMMHPAMUIBI. HpaBI/IJ'IBHBIe MHOI'OT'paHHUKH: IIOHATHUC




MPaBWJIBHOTO MHOTOTpPAaHHHMKA, MpaBUJbHAs NpuU3Ma M TMpaBUIbHAsS NHpaMUja,
MpaBWJIbHAS TPEYroJibHas MUpaMUAa U MPaBWIbHBIN TeTpasap, Kyo. [Ipeacrapnenue
O MpPaBWJIbHBIX MHOTOTPaHHUKAX: OKTa’ap, AoJeKka’ap W ukocadapyrue CedyeHus

IIPU3MBI U ITUpaMHUAbI

7.5

CuMMeTpusi B TMPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, MPSAMOIi,
IJIOCKOCTU. DJIEMEHThl CUMMETPUH B MUpaMHIaX, MapajuieJenunen1ax, mpaBUIbHbIX

MHOI'OrpaHHUKax

7.6

Boruncnenue »1eMEHTOB MHOTOTPAaHHHMKOB: pEOpa, auaroHanu, yrisl. [lnomane
OOKOBOW TIOBEPXHOCTH M TIOJIHOW TIOBEPXHOCTH TIPSAMOM TMPHU3MBI, IUIONIA]b
OCHOBaHHH, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpsMO mpu3Mbl. [Inomans 60koBoH
MOBEPXHOCTH U TOBEPXHOCTH MpPaBWJIbHON MHUpamMuabl, TEOpeMa O IUIoUaau

yceu€HHo# mupamuabl. [Torstue 06 06béMe. OOBEM MUPAMUIBI, TPU3MBI

7.7

[Tono6HnbIe Tena B mpocTpancTBe. COOTHOMICHHS MEXTY TUIOMAIIMU MIOBEPXHOCTEH,

00BpéMaMu ITIOJOOHBIX TEN

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6

I'eomerpust

6.1

[unuaapuyeckas MOBEPXHOCTb, 00pa3yrolue HWIMHIPUUYECKONH OBEPXHOCTH, OCh
UWIMHAPUYECKOH NOBepXHOCTU. LlMnuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,

oOpasyromas 1 0Ch, TIIONIAAh OOKOBOW U MOJTHON TOBEPXHOCTH

6.2

Konunueckas noBepXHOCTh, 00pa3yromirie KOHMYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHUYecKoi mnoBepxHocTU. KoHyc: ocHOBaHHMe M BepuIMHa, oOpasyomas U OcCh,
MJI0MIas OOKOBOW M TIOJIHOM TIOBEPXHOCTH. Y CEUEHHBINM KOHYC: 00pa3yromue u

BbICOTa, OCHOBaHHUA U OoKOBas ITOBEPXHOCTDH

6.3

Cdepa u map: ueHTp, paauyc, IuaMeTp, TIIOMaab TOBepXHOCTH chepbl. BzanmHoe

pacnofiokeHue cepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IMIouanb

chepsl

6.4

N3o0paxkeHue Ten BpalieHUs Ha IIOCKOCTH. Pa3BépTka numuHApa U KOHyca

6.5

KomOunammu Ten BpalieHuss ¥ MHOTOTPAaHHHKOB. MHOTOTPaHHUK, OMHCAHHBINA

okoJio cepsl, chepa, BMCaHHAS B MHOTOTPAHHUK, WM TEJIO0 BpallleHUs

6.6

[Tonatue 06 oOwvEMe. OcHOBHBIC CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME

MPSIMOYTOJIBHOTO Mapajuiesienunena u cieactsus u3 He€. O0bEM LMIMHAPA, KOHYCA.




O0bEM 1Iapa u Iomaas chepsl

[Tono6nbie Tema B mpoctpaHcTBe. COOTHOMIGHHUS  MEXKAY — IUIOMIASIMHU

0.1 MMOBEPXHOCTEH, 00bEMaMH TIOTIOOHBIX TEIT
6.8 Ceuenust nunuHApa (MapajyieibHO M TMEPHeHIUKYISIPHO OCH), CEUeHHUs KOHyca
' (mapanenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILUHY), CEUeHHUs [1apa
Bextop Ha miockocth u B mpocTpaHcTBe. ClOKEHHE M BbIUMTAHHUE BEKTOPOB.
6.9 YMHO)XeHHe BeKTopa Ha uncio. PasnokeHue BekTopa mo TpEM HEKOMIUIaHAPHBIM
' Bektopam. [lpaBmwio mapamnenenunena. Pemenwe 3amay, CBA3aHHBIX €
MPUMEHEHUEM TTPaBUJI JIEUCTBUIN C BEKTOpaMU
[IpsimoyronpHas cucreMa KOOpAMHAT B mpocTpaHcTBe. KoopauHaTel BeKTOpa.
6.10 [Ipocreiiimme 3amaun B KOOpJMHATaX. YTod Mexay Bekropamu. CkansipHoe

IMPOU3BECACHUC BCKTOPOB. Brrancnenne YIJI0B MEXKAY HNPAMBIMU W IIJIOCKOCTSMMU.

KoopauHaTHO-BEKTOPHBII METO MPH PELICHUH T€OMETPUUYECKUX 3a/]1a4




ITPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHMUSA K
PE3YJbLTATAM OCBOEHUSI OCHOBHOM OEPA30OBATEJBHON
ITPOTPAMMBI CPEJHEI'O OBIIETI'O OBPA3OBAHMUA

Kon IIpoBepsiemblie TpeOGOBaAHNS K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl CpeHero o0uero
TpeOOBaHUSA o0pa3oBaHus

Brnanenne meromamMu J0Ka3aTeNbCTB, ITOPUTMAMH PEIICHUS 3aad;
yMeHue (QOpMYIUpOBaTh W ONEPUPOBATH MOHATHSIMH: OIpEIeICHUE,
aKcHoMa, TeopeMa, CIIEJICTBUE, CBOWCTBO, TPHU3HAK, J0KA3aTEIIbCTBO,
paBHOCHIIbHBIE (DOPMYITHPOBKH; IPUMEHSITh HX; YMEHHE (POPMYTHPOBATH
o0paTHOE M TMPOTHUBOIIOJIOKHOE YTBEPXKICHHE, NMPHBOIUTH MPUMEPHI U
KOHTPIIPUMEPBI, KCIIOJIb30BaTh METOJ MaTeMaTHYECKOW WHIYKIINU;
MPOBOJUTH  JIOKAa3aTeIbHBIC PACCY)KIEHHs TPH PEHICHUH 3ajad,
1 OIICHUBATh  JIOTHYECKYIO  TIPAaBWIBHOCTh  PAaCCY)KICHHH, yMEHHUE
OTIEPUPOBATH MOHITHUSIMHU: MHOXECTBO, MOJMHOKECTBO, OMNEpPAIlUN Hal
MHO)KECTBAMH; YMEHHE HCIOJB30BaTh TEOPETUKO-MHOXKECTBEHHBIH
ammapar Jyisi OIIMCaHUs PEATBbHBIX TPOIIECCOB M SBJICHUN W TIPU PEIICHUH
3aJad, B TOM 4YHCIE W3 JPYrUX YYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBAThH MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, MUKI, rpad Ha
IUIOCKOCTH; YMEHHE 3a/laBaTh M OIHUCBHIBaTh Tpadbl Pa3InIHBIMH

croco0aMu; MCTIOB30BaTh rpadbl MPU PEIICHUH 33134

YMeHre omnepupoBaTh MOHATHIMHU: HATYpalbHOE YHCIIO, IS0 YHUCIIO,
CTETIeHb C IeIBIM TI0Ka3aTeeM, KOPeHb HaTypallbHOW CTEIIeHH, CTETICHb
C palMOHAJBHBIM  TIOKa3aTeleM, CTeNeHb C  JCHCTBUTEILHBIM
nmokaszateneM, JiorapudM 4YHCIa, CHHYC, KOCHHYC H TaHTCHC
MPOU3BOJIFHOTO YHCIIA, OCTAaTOK I0 MOJYIIO, pPallOHAIbHOE YHCIIO,
UppalMOHAIFHOE  YHCJIO,  MHOXXECTBA  HATYpPAJIbHBIX,  IEJIBIX,
2 palMoOHANBHBIX, JIEHCTBUTENBHBIX YHCEN; yMEHHE HCIOJIb30BaTh
MPU3HAKH JCIMMOCTH, HAaUMEHBIINA OOIIWI JeNmuTeNh W HAaUMEHBIICEe
oOrmiee KpaTHOE, aNroOpuT™M EBKIIHMIA MTpH PEIICHUH 3a/1aq; 3HAKOMCTBO C
pa3IMYHBIMU ~ TIO3MIMOHHBIMHA ~ CHUCTEMaMHU  CUHUCIICHUS;  yMEHHE
BBITIOJTHATh BBIYMCIICHUE 3HAYECHUI W TpeoOpa3oBaHUsS BHIPAKEHUH CO
CTENeHsSMH U JorapudMaMu, mpeoOpa3oBaHUs IPOOHO-pAITMOHATBHBIX

BI)Ipa}KeHI/If/'I; YMCHHE OIICPpUPOBATH IMOHATHUAMHU: IOCICAOBATCIIBHOCTD,




apupmeTHyecKas MIPOTPECCHS, reoMeTpudecKas MPOTPECCHS,
OCCKOHEYHO yOBIBafoOIIasi TeoMeTpHYecKass MpOorpeccus; yMEHHue
3a7aBaTh MOCIEAOBATEILHOCTH, B TOM YHCIIE C OMOIIBIO PEKYPPEHTHBIX
dbopMynn; yMEHHE OIEpPHpPOBaTH MOHATHSIMHU: KOMILICKCHOE YHCIIO,
COTIPSDKEHHBIE KOMIUIEKCHBIC YMCIIa, MOAYJIb H apryMEHT KOMIUIEKCHOTO
gyrciaa, (GopmMa 3amMCcH  KOMIUIGKCHBIX —4ucel  (TeoMeTphyeckKas,
TPUTOHOMETpHYECKasi W  anredpamyeckas); yYMEThb  IPOU3BOJIUTH
apu(MEeTHYECKHE ACUCTBUS C KOMIUICKCHBIMH YHCIAMH, TPUBOJUTH
NpUMEphl  WCIOJB30BaHUS  KOMIUIGKCHBIX — YHCEN,  OIEPHpPOBATH
MOHATUSAMH: MaTpulia 2X2 u 3X3, oOmpenenuTeNlh  MAaTPHIIBI,

reOMETPUYECKUN CMBICI ONIpEAETUTENs

YMeHue omnepupoBaTh MOHATUSIMU: pPAllMOHATbHBIE, HWPPALMOHAIBHBIE,
MoKasareJbHble, CTENEeHHbIE, JIoTapupMUUYecKre, TPUTOHOMETPUUECKHE
YpaBHEHHUS U HEPABEHCTBA, WX CHUCTEMbI; yMEHHE OIEpPHUpPOBATH
MOHATHAMH: TOXKIECTBO, TOXKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHE,
HEPAaBEHCTBO, CHCTEMa YypaBHEHUH M HEPaBEHCTB, PaBHOCHUIBHOCTH
YpaBHEHUW, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTh YpaBHEHMS,
HEPAaBEHCTBA U CHCTEMBI C TOMOIIBIO PAa3IUYHBIX MPUEMOB; pelIaTh
YpaBHEHHUS, HEPABEHCTBA W CHCTEMbl C IapaMeTpoM; MPUMEHSITh
YpaBHEHHUS, HEPaBEHCTBA, UX CUCTEMbI UISl PEHICHHUS MaTeMaTUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00J1aCTel HayKu U pealbHOM JKU3HU

YMeHrne omnepupoBaTh TOHATHAMH: (QYHKIUS, YETHOCTh (YHKIIHH,
MEPUONIHOCTh (PYHKIMH, OTPAaHHYCHHOCTh (YHKIIMH, MOHOTOHHOCTb
GbyHKIIMA, SKCTpeMyM (YHKIIMU, HAaMOOJbIIEe U HAUMEHbIIIEEe 3HAYCHUS
(YHKIIMMA HA POMEXYTKE, HEMpEephIBHAS (DYHKIIHS, aCHMIITOTHI Tpaduka
GbyHKIMY, TIepBasi ¥ BTOpasi MPOU3BOIHAS (YHKIIUU, TEOMETPUICCKAN U
(UBUYECKUN CMBICT TPOU3BOAHOM, TIEpPBOOOpa3Has, OIMPEACIEHHBINA
WHTETpaj; YMCHHE HaXOIUTh ACUMOTOTHI Tpaduka (QyHKIUH, yMEHHE
BBIUUCIIATh TPOW3BOJIHBIC CYMMBI, TPOHM3BEICHHS, YacCTHOTO W
KOMMO3HUIUU (YHKIUH, HAXOIUTh YpAaBHEHHE KacaTeJbHOH K TpaduKy
GyHKIMY; yMEHHE HAaXOIUTh TPOU3BOIHBIC SJIEMEHTAPHBIX (YHKITHIA,
YMEHHE HCIOJb30BaTh IPOU3BOJHYIO ISl HCCIEAOBAaHUS (YHKIUH,
HAXOJUTh HaWOOJIbIINE W HAMMEHBIINE 3HAYCHUS (YHKIUH; CTPOHTH
rpadMKd MHOTOYWICHOB C HCIOJB30BAHUEM armapara MaTeMaTHYeCKOTO

aHaJIM3a; MPUMCHATH IIPOWU3BOJHYIO [JId HAXOXICHHUA HaWIYydIIero




pEIICHHUS B TPHKIAIHBIX, B TOM YHCJIC COIMALHO-3KOHOMUYECKHX H
bu3UYecKuX 3a7avax; HAXOAUTh TUIOMAIN U 00BEMBI QUTY C TTOMOIIBIO
WHTETpaia; NPUBOIUTh MPUMEPhl MAaTEMAaTHYSCKOTO MOJCIHPOBAHUS C

moMo1IIbio quddepeHInaIbHbIX YPaBHCHUI

YMeHue omnepupoBaTh MOHATHUSAMU: Tpaduk GyHKIUHM, oOpaTHas
GyHKIMS, KOMIO3UIUSA (QYHKIMA, JUHEHHAs (QYHKIUSA, KBaapaTHIHAS
byHK1IHS, parmoHabHas byHKIHA, CTeTICHHAs byHKIHS,
TPUTOHOMETpHYECcKHe  (QYHKIHMH, OOpaTHblE TPUTOHOMETPUYECKHE
byHKIIMK, TIOKa3aTenbHass MW Jorapudmudeckas GYHKIUUA, yMEHUE
CTpPOUTh TpadUKH H3YYCHHBIX (DYHKIIMI, BBITIOJHATH MPEOOpa3OBaHUS
rpa¢ukoB GYHKIIUN, UCIIOIB30BaTh TpadUKHU IS U3YUEHUS MPOIECCOB U
3aBUCHUMOCTEH, MPH PEIIeHUU 3a7ad U3 JPYruX y4eOHBIX MPEIMETOB U
3a/la4 U3 peasibHOM KU3HU; BbIpaxaTbh (POpMyJIaMH 3aBUCUMOCTH MEXKIY
BEJTMYMHAMHU; HCIIOJIb30BaTh CBOMCTBA M rpapuku GyHKUMH [T
pellleHrs ypaBHEHUH, HEPAaBEHCTB U 3ajlayu C IMapamMeTpaMu; U300paxarhb
Ha KOOpPJMHATHOM IUIOCKOCTM MHOXXECTBA PEIICHUA YpaBHEHHIA,

HCPaBCHCTB U UX CUCTEM

YMeHue pemarh TEKCTOBbIE 33/ladll Pa3HbIX TUIOB (B TOM YHCJE Ha
MPOLIEHTHI, OJU M YacTH, Ha JBWXKEHHE, paboTy, CTOMMOCTh TOBAapOB U
YCIIyT, HAJIOTH, 3314 U3 O0JIaCTH YNPaBICHUS JTUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJIATH BBIPAKEHUS, YPaBHEHHS, HEPABEHCTBA M MX
CUCTEMBbI MO YCIIOBHIO 3a/1ayM, HCCIEJ0BaTh IMOJYYEHHOE pEIICHHE U
OLICHUBATh MPABIONOAOOHOCTh pE3yIbTaTOB; YMEHHE MOJIEIUPOBATH
peasibHbIe CUTYallMM Ha $3bIKE MaTEeMaTHKH; COCTaBISITh BBIPAXKEHUS,
YpaBHEHHUs, HEPAaBEHCTBA W MX CHCTEMBl [0 YCIOBHIO 3a/ayH,
HCCIIEIOBaTh TIOCTPOEHHBIE MOJEIM C HCIOJIb30BAaHHWEM armapara

anreOppl, UHTEPIPETUPOBATH MOTYUYEHHBIHN pe3ynbTar

YMmeHue onepupoBaTh MOHATHAMU: CpeHEe apuMeTHuecKoe, MeauaHa,
HauOoJblllee W  HauMEHbIllee 3HAuYeHUs, pa3Max, JHUCHEepCHus,
CTaHJapTHOE OTKJIOHEHHWE YHCIOBOIO HA0Opa; yMEHHE U3BIIEKATh,
MHTEPIPETUPOBaTh HMH(OPMALIMIO, MPEICTaBIECHHYI0O B TalnuIax, Ha
auarpammax, rpadukax, OTpaskarollylo CBOMCTBA PeabHBIX MPOLECCOB U
SIBJICHUI; TIPEACTaBIATh HH(POPMALIMIO C TOMOLIBIO TAOJUIl U AUArPAMM;
UCCIIEIOBaTh CTATUCTUYECKHE JaHHbIE, B TOM YHCIIE C MPUMEHEHHEM

rpadguyecKkux METOJOB U  DIIEKTPOHHBIX CPEACTB; TIpaduyecKu




HCCIeoBaTh COBMECTHBIE HAOMIONEHUS C TIOMOINBIO  JUArpaMm

paccerBaHMs U JTUHEUHOU perpeccuu

YMeHue omnepupoBaTh MNOHIATHSMH: CIyYalHBIM ONBIT W ClIydailHOE
coObITHE, BEPOSTHOCTH CIIy4aifHOTO COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJIb30BaHWEM TIpaUyecKuX METOJO0B; MPHUMEHATH
(bopMyIbl CIIOKEHHSI U YMHOXKEHHUS BEpOSITHOCTEH, (OpMyiTy MOJHOMN
BepOSATHOCTH, hopmyny bepHyiin, komOuHaTOpHBIE (HAKTHl U (HOPMYIIHI;
OLICHUBATh BEPOSITHOCTU pEAlTbHBIX COOBITHI; yMEHHE OINEepUpOBaTh
MOHATHSAMM: CIy4ailHass BeNWYMHA, pACIpeieieHHe BEpPOSITHOCTEH,
MaTeMaTH4eCcKoe OXKHMJaHUE, IUCIEepPCHUs M CTaHJApTHOE OTKIOHEHHE
cllydailHOM BeNWYMHBI, (YHKIMU pacrnpefesieHds ¢ IJIOTHOCTU
PaBHOMEpPHOTO, IOKAa3aTEJIbHOTO W HOPMAJBHOIO pacIpeleleHHUI;
YMEHHE HCMOJb30BaTh CBOICTBAa W3YUEHHBIX paclpeieseHudl Juis
pelleHrs 3a/ady; 3HAKOMCTBO C MOHSTHUSMM: 3aKOH OOJBIIMX YHCEN,
METO/bl BBIOOPOYHBIX HCCIEIOBAHUMN; YMEHHE TPUBOAUTH MPUMEPHI
MPOSIBIIEHUSI 3aKOHA OOJIBIIMX YHMCET B NMPUPOIHBIX M OOIIECTBEHHBIX
SBJICHUSAX; YMEHHE ONEPUPOBATH NOHITUAMU: COYETaHHE, TIEPECTaHOBKA,
YUCJIO COYETAHMH, YHCIIO TIEPECTaHOBOK, OmHOM HplOoTOHA; yMeHuHe
MPUMEHITh KOMOMHATOPHBIE (DAKThI U PACCYXACHUS TS peLIeHUs 3a1ay;
OILICHUBATh BEPOSITHOCTH peasbHBIX COOBITHI; COCTaBIISITh

BEPOSITHOCTHYIO MOJIENIb M HHTEPIPETUPOBATH MOTYYESHHBIN pPe3yabTatT

YMeHue onepupoBaTh MOHATUSAMHU: TOYKa, MpsAMas, IUIOCKOCTb,
MPOCTPAHCTBO, OTPE30K, Jyd4, BeIWYMHA YIJla, IUIOCKUHA  yroi,
NIBYTPAHHBINA yroJl, TPEXTPAHHBIM Yroj, CKpEUIMBAaIOLIUECs MpsMBbIE,
MapajuIeNbHOCTh U MEPHEHIUKYISAPHOCTh MPSAMBIX M IUIOCKOCTEH, yroli
MEXAY NPSAMBIMHU, YTOJd MEXKIY HpSIMOW U IUIOCKOCTBIO, YrOJ MEXIY
IJIOCKOCTSIMHU, PACCTOSIHUE OT TOYKU JO IJIOCKOCTH, PACCTOSTHHE MEXKITY
MPSIMBIMU, PACCTOSIHUE MEXKY IUIOCKOCTSIMU; YMEHHUE HCTIOIB30BaTh MPH
pElIeHNUU 3a/la4 u3y4eHHble (DAKThI M TEOPEMbI IUNIAHUMETPUU; YMEHHUE
OLICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTH
MaTeMaTH4YeCKUe MOJEIN C TOMOIIbI0 T€OMETPUUECKUX TIOHATUH H

BCJIIMYHWH, pCIIaTh CBA3aHHBIC C HUMHU NIPAKTHYCCKUEC 3aJa49n
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YMeHue onepupoBaTh MOHATHSAMU: TUIOMIAAb (PUTYpPHI, 00bEM (GUTYPHI,
MHOTOTPaHHUK, NMPAaBWJILHBIH MHOTOTPAHHUK, CEUYCHHE MHOTOTPaHHHKA,

KyO, mapajuiefenunesa, NpusMa, NuUpaMuia, (Gurypa U MOBEPXHOCTH




BpallleHUs, IWIMHAP, KOHYyC, Iap, cdepa, miomans cdepsl, MIOMaab
MOBEPXHOCTHU MHUPaMHJIbI, MPU3MBI, KOHyca, LWIMHIpa, 00bEM Kyoa,
MPSIMOYTOJIBHOTO TMapajljiesienumea, MUpaMUabl, TPU3MbL, HUIMHIPA,
KOHyca, Il1apa, pa3BEPTKa MOBEPXHOCTU, CEUEHUsI KOHYyca U IMIMHIPA,
napajulefibHble OCH WJIM OCHOBAHMIO, CEYEHHE [Iapa, IUIOCKOCTD,
Kacaromasicsi cdepbl, MWIMHApPA, KOHYCa; YMEHHE CTPOUTHh CEUYCHHE
MHOTOTpaHHUKA, N300pakaTb MHOTOTPaHHUKH, GUTYPHI U TOBEPXHOCTH
BpAIlICHUS, UX CEYCHHS], B TOM YHCIIE C TOMOIIBIO 3JIEKTPOHHBIX CPENICTB;
yYMEHHE MPUMEHATh CBOMCTBA r€OMETPUUECKUX (UTYP, CAMOCTOSITEIHLHO
(dbopMynupoBaTh ONpPEEICHUs U3ydaeMbIX (PUTyp, BBIABUTaTh THIIOTE3bI
O CBOIMCTBax M MpU3HAKAX F'€OMETPUUYECKHX (PUryp, 0O00CHOBBIBATH HIIU
omnpoBepraTh HX; yMEHHE MPOBOAUTH Kiaccupukauuio ¢uryp 1o
pPa3IMYHBIM MpPHU3HAKaM, BBIIOJHATH HEOOXOIMMBIE JIOMOJHUTENIbHbIE

MOCTPOCHHUS
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YMeHHne omnepupoBaTh TOHSATHSMH: JIBKEHHE B IPOCTPAHCTBE,
napajuieNIbHbId TIePEHOC, CUMMETPHSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHWe TMOAOOMSA, TOMOOHBIE QUTYPHI, YMEHHE
pacrio3HaBaTh paBHbIE W MOJOOHBIE (PUTYPHI, B TOM YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BaTh T€OMETPUYECKAE OTHOIICHHS
NpHU PEUICHWW 337a4, HAXOJWUTh TEOMETPHUYECKHE BEIWYHMHBI (IJTUHA,
yroJi, IUIomaab, OOBEM) MpU pEIICHWH 3ama4 W3 JPYTHX Y4eOHBIX
MPEIMETOB M U3 PEabHOM JKU3HU; YMEHHE BBIUYUCIISATH T€OMETPHUYECKHEC
BEIIMYUHBI (JIMHA, YTOJ, IUIOIIaab, OOBEM, IJIOMIATh TTOBEPXHOCTH),
UCTIONB3ysl M3Y4eHHBIC (POPMYJIBI M METOIBI, B TOM YHCIE: TLUIONIA[b
MOBEPXHOCTH MUPAMHIBI, IPU3MBI, KOHYCA, IMJIMHAPA, IUIOMaab chepsr,
00bEéM Ky0a, TMPSMOYTOJIEHOTO TapajUIeNenuIe/ia, MUPaMHIbl, TTPU3MBI,
MWIMHAPA, KOHYCa, Iapa; YMEHHE HaxXOJUTh OTHONICHHE OO0BEMOB

MOA00HBIX GUryp
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YMeHue onepupoBaTh NOHATUSAMU: MPSIMOYTOJIbHAsI CUCTEMA KOOPMHAT,
BEKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATHI BEKTOpPA, CyMMa BEKTOPOB,
MPOM3BECHUE BEKTOpa Ha 4YHCIO, pa3jioKEHHUE BEKTopa Mo Oasucy,
CKaJSIpHOE TPOU3BEJIEHUE, BEKTOPHOE TMPOU3BEACHUE, YroJl MEXKIY
BEKTOpaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA M KOOPIMHATHBIA METOJ
JUIA  pelleHHs] TeOMETPUYECKUX 3afad M 3a7ad Jpyrux Yy4eOHBIX

MPEAMETOB
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YMmenue BbIOMpaTh MNOAXOIAIIMM METOJ Uil pelIeHUs 3ajauu;
MOHUMAaHWE 3HAYMMOCTH MaTEeMaTUKW B HW3YYEHUHU NPUPOJHBIX U
OOLIECTBEHHBIX MPOIECCOB U  SIBICHUH; YMEHHE paclo3HaBaTh
MPOSIBIIEHWE 3aKOHOB MaTeMaTUKH B HCKYCCTBE, yYMEHHE MPHUBOAUTH
NPUMEPHl MATEMATUYECKUX OTKPBITUH POCCUHUCKOM UM  MHUPOBOM

MaTeMaTUYEeCKON HayKH




INHEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMBIX HA EI'D
11O MATEMATUKE

IIpoBepsieMblii 3J1IEMEHT COAEPKAHUS

Kon

1 Uwucna v BEIYUCICHUS

1.1 Hatypanbubie u uensie yncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCes

1 Panmonaneupie uncna. OOBIKHOBEHHBIE W JIECSITHYHBIE JApPOOM, MPOLEHTHI,
' OCCKOHEYHBIC MTEPHUOUUECKHE TPOOH

13 ApubmMeTnuecknii KOpeHb HATYpAIbHOW cTemneHu. JlelcTBusl ¢ apudMeTHaecKumMu
' KOPHSIMH HATypalbHOU CTENECHU

14 Crenens ¢ nensIM nokazarenem. CTeneHpb ¢ pallMoOHaNbHBIM NoKa3areneM. CBOMCTBa
' CTETeHU

15 CuHyc, KOCHMHYC M TaHI'€HC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa

1.6 Jlorapudm uncna. JlecaTuanbie U HATYpaJIbHBIC JJOTapU(BMBI

JlefictButenbHble 4uciaa. ApudMETHYECKHE OfNepalud C JCHCTBUTEIbHBIMHU
1.7 yucnamu. [IpubnmxEHHble BBIYUCIICHUS, TpaBUia OKPYTICHHS, MPUKUIKA U OIIEHKA
pe3ynbTaTa BRIYUCIECHUN

1.8 [IpeobpazoBaHue BeIpaKEHU

1.9 KommnekcHsie uncna
2 YpaBHEHHUs 1 HEpABEHCTBA

2.1 Iensie 1 1poOHO-paIOHATIEHBIE YPaBHEHUS

2.2 HppanmonanbHpie ypaBHEHHS

2.3 Tpuronomerpuieckue ypaBHECHUS

24 [TokazaTenpHbIC U JJOTapU(DMHUUECCKUE YPABHEHUS

2.5 Iensie 1 1poOHO-paIOHATEHBIC HEPABEHCTBA

2.6 HppanmonanbHple HEPaBEHCTBA

2.7 [TokazarenpHbIC U JTorapudMHUUECKIE HEPABEHCTBRA

2.8 Tpuronomerpuieckue HepaBEHCTBA

2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHU U HEPABEHCTB




2.10

VYpaBHEHHUsI, HEpABEHCTBA U CUCTEMBI C TapaMeTpaMu

211 Martpwuiia CUCTEMBI JIMHEWHBIX ypaBHEHUN. ONpeaenuTenb MaTPHUIIbI
3 OyHKIMU U Tpaduku
31 OyHKIUsA, crnocoObl 3amanus QyHknuu. ['paduk (yakumu. Bzanmao oOpaTHBIC
' byaknuu. YEtHbie 1 Heu€THBIC PyHKIMH. [leproandyeckue GyHKIMHA
OO6sacTp ompeneraeHUuss W MHOXXECTBO 3HaueHWW GyHKiuu. Hymm Qyskmmm.
39 [IpomexyTkun  3HAKOMOCTOSIHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIHH.
' Makcumymbl ¥ MUHUMYMBbI (QyHKuuu. HauOosbliee W HauMeHbllee 3HaYCHHE
(GYHKIMH Ha TPOMEKYTKE
33 CrenenHas (yHKUOMsS C HaTypajdbHBIM W IENbIM ToKkazateneMm. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHsS N-0if cTeneHn
3.4 Tpuronomerpudeckue GyHKIIUU, UX CBOMCTBA U TpadUKH
3.5 [TokazarenpHas u norapudmuyeckas PyHKIIMH, ©X CBOUCTBA U rpaduKH
35 Touku paspeiBa. AcumnTorel TpadukoB Qynkumii. CBolicTBa  (QYHKIIHH,
' HENpPEephIBHBIX Ha OTpE3Ke
3.7 ITocnenoBaTeILHOCTH, CIIOCOOBI 3aJaHU MOCIEA0BATEILHOCTEH
3.8 ApudmMernueckas ¥ TeoOMeTpruUecKas nporpeccuu. @opmMyria CJI0KHBIX MPOIEHTOB
4 Havana maTemaruueckoro aHaausa
4.1 [TpousBoanas pynkuun. [Ipon3BoaHbIE TEMEHTAPHBIX (DYHKITHI
[IpuMeHeHre TPOW3BOTHOW K HCCICIOBAaHWIO (PYHKIMH HAa MOHOTOHHOCTh U
4.2 skcTpeMyMmbl. HaxoskneHne HanOosbIIero U HauMEHBIIIETO 3HAYeHHS (YHKIIUU Ha
OTpe3Ke
4.3 [lepBoo6Gpa3nas. Unrterpan
5 MHoxecTBa U JIOTHKA
5.1 MHO3K€eCTBO, Onepaluy HaJl MHOKecTBaMHU. J{narpammsl Ditnepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTHUCTHKA
6.1 OnucarenpHasi CTAaTUCTHUKA
6.2 BepostHOoCTh
6.3 Kombunaropuka
7 I'eomeTpust
7.1 durypsl Ha MIIOCKOCTH




7.2

[IpsiMble ¥ TJIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH
7.4 Tena 1 MOBEpXHOCTH BpAIICHUS
7.5 KoopauHats! 1 BEKTOPBI




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

METOJJUYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETHU

HUHTEPHET






