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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueOHoro kypca «I'eomerpusi» 0a30BOro ypoBHS AJis
obyuarommuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOro
rOCyJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEaHETO O0Iero oopa3oBaHusl,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0pa3oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzaius nporpamMmbl 0OecrieunBaeT OBIAJEHUE KIIOUEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JJISI CaMOPa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YJarOITuXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETpUM Ha YPOBHE CpEIHEro oOLIero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuTHS OOydaromuxcs, ¢GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AMCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM T€OMETPUUYECKHUX
abCcTpakiuii, COOTHOLICHHUH pPEaJTbHOTO M WACATBHOT0, XapakTepe OTpaKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJCIUPOBAHUS B HAYYHOM
NO3HAaHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOuiero o0pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HAlPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (OpMHUpPYEMOE IpPHU H3YYEHUH OO0YyYaroIMMUCS
MNOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHUYECKUX yYTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHUE BBIJBUTaTb U OIMPOBEPrarThb
TUIIOTE3bl HEMOCPEICTBEHHO HCIIOJIB3YIOTCA IPU PELIEHUH 3a/1ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HNKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPY’KAIOLIEr0 MHUPA, YCIOBHE YCHEIIHOIO MO3HaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESATEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPOQECCHOHAILHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOW AEATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — o0OmeoOpa3oBaTebHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecrmeueHHe  BO3MOXKHOCTH ~ NPHUOOpEeTeHuss U
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHYECKUX 3HAaHUH U JeWCTBUM,
cneuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUsT 00pa30BaHUs
10 CHENHUATIBHOCTSIM, HE CBS3aHHBIM C IPUKJIAJIHBIM UCTIOJIH30BAHUEM I€OMETPUU.

[lporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAueHa ISt
00y4aromMUXCsl CPEIHEH IIKOJIbI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpaszoBanusa. TakuMm oOpa3om, oOydarouiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE yYMEHUs, CBS3aHHBIC
co crnenu(uKoil TeOMETpPUHM W HEOOXOAUMBIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh T€OMETPHUIO0 OoJjee
riyOOKO, eClM B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATFHON JAEATEIbHOCTH.

JIoCTH)KEHHE 1eJId  OCBOCHHS TMPOrpaMMbl  00ECHeYMBAECTCAd pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuopuTeTHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«["eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUs
KaK 0 BOXHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIECTO MHUPA;

o (¢opmHupoBaHME YMEHHs pAaclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOTPaHHHMKH U TeJla BpaIlleHuUs;

e OBIIQJICHUE METOJAMHU PEIICHUS 3aJad Ha MOCTPOCHUS Ha M300pasKeHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMU TMOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  AaNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTeIbHBIC
pacCcyXIeHHs B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
INPaKTUYECKUM COJIEPKaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
oOyyaromuxcsi, MO3HABAaTEJIbHONH  AaKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTH MBIIIUICHMUS;



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEeBaHTHOU
TeOMETPUM: YMEHHE pacrlo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
NOHATHUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEATbHBIX KU3HEHHBIX
CUTyallUsIX W IMPU U3YYEHUU JIPYIUX Y4YEOHBIX MPEAMETOB, MPOSIBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX HaA S3BIKE
T€OMETPHUH U CO3/1aBaTh FT€OMETPUUECKUE MOJIEIH, IPUMEHSATH OCBOCHHBIH
TreOMETPUUECKUN amnmapar JUisi peHIeHHus MPaKTUKO-OPHUEHTUPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYUYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, pelIaeMblX Ha YPOBHE
MHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U TMPOCTPAHCTBEHHOTO
MBILUIEHHS], CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLECCOB, MOTUBHUPYET K
NaJbHENIIEMY U3YUYEHHIO PEAMETA.

[Ipenmourenue oTAAETCSA HATISAIHO-KOHCTPYKTUBHOMY METOY OOYYEeHHs, TO
€CTb TEOPETUUYECKNE 3HAHUS MMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTme IPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
ydaluxcs B Kypce CTEPEOMETpPUM IPOBOAWUTCSA 3a CYET pEIIEeHUs 3ahad Ha
CO3JaHHE  IMPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3manue oOpa3za MPOBOAMTCS C OMOPOM Ha
HArJsAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYCHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAEpKaHUSL.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpun» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble U MIOCKOCTU B IPOCTpaHCTBEY, «Tena BpaieHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUUECKUX YMEHUMN
pacmpezienisieTcss He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE Cpe/IHEero o01ero oopa3oBaHusl.

Conepxxanue 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHMsI paboyeil mporpaMmbl, pachpeneia€HHbIM M0 TojaM OOydYeHHs,
CTPYKTypUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJACHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCJIEOBATENFHO U MOCTYMATENbHO, C
coOJII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0O CUCTEMY T€OMETPUYECKUX IPEICTABICHUM OOydarolUXCs, paciiupss U
yrayousist €€, o0pa3ysi MpOUYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kimacce u 1 vac B
Heneno B 11 kiacce, Bcero 3a jBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHUE YYEBHOTI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NIOHATHS  cTepeoMeTpud. Touka, ImpsAMas, IUIOCKOCTD,
npoctpaHcTBo. IloHsATHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
NapajulesibHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTEH B IPOCTPAHCTBE: MApAJUICJIbHBIE MNpsAMBIE B IPOCTPAHCTBE;
NapaJUIENbHOCTh TPEX NPSMBIX; MAPALIEIBHOCTh MPSIMONW MU INIOCKOCTH. YTIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeiIbHbIC IIJIOCKOCTH; CBOMCTBA
napajulebHBIX TuIocKocTei. [lpocreiimne mpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa3Ip, KyO, Mapajjiesieumea; IoCTPOESHUE CEUEHUIA.

[lepneHaAMKYJISPHOCTE IPSIMOUM U IJIOCKOCTH: IEPIIEHIUKYJISIPHBIE NIPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE NapPAUICIBHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, Teopema O MpsSMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YTJbI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON U
IUIOCKOCTBIO;  JIBYIPaHHBIM  yroJ, JIMHEWHBIA YroJl JABYTPaHHOTO  YIVIA.
[lepnenauKyIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE
OT mOpsAMOM 10  IUJIOCKOCTH,  MpoeKmuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEePIEHINKYJIISPaXx.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI, IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBasi U
IIOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamnenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes U ero cpoucrsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUbL; TPABHIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAHHMKU: IOHSATUE MPABHWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAS NpU3Ma U
IpaBUbHAs NUpaMUAA; NPABWIbHAS TPEYrojbHAs NHUpaMUJa W IPABUIbHBINA
TeTpasap; KyO. IlpencraBieHune o mpaBUIIbHBIX MHOTOIPAHHUKAX: OKTa’Jp,
nozexa’ip u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBL.

CuMMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IMPSMOMH,
IUIOCKOCTH.  JJEMEHThl CUMMETPUM B NHUPAMMAAX, lapajuiejenunenax,
IIPaBUJIBHBIX MHOTOI'PAHHHKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaNM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH M TMOJIHOM TOBEPXHOCTH MPSIMOW MPHU3MBL,
IJIOMAh OCHOBAaHMMA, TeopeMa O OOKOBOW MOBEPXHOCTH MIPSIMOW TPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaAMUIBI,
TeopeMa O IUIomaau yceuéHHOM mnupamuibl. [lonstue 006 00bEMe. OOBEM
MAPAMU/JIbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpPXHOCTEH, 00bEMaMU MOJOOHBIX TE.

11 KIIACC

Tesia Bpaimenus

HunmmHapuyeckas MIOBEPXHOCTD, oOpasytomue HWIAHAPUIECKON
MOBEPXHOCTH, OCh UWIMHIPHUYECKOH TMOBEPXHOCTHU. LIMIuHApP: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh; IUIOMIAAh OOKOBOW W TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yrommas
U OCh;, IUIOMAAhr OOKOBOWM W TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxxeHnue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 hL CHEpHI.

N300paxenue Tea BpallleHus Ha IIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss UM MHOTOIPAaHHUKOB. MHOIOrpaHHUK,
onucaHHbIi oOkoJI0 cdepwl; chepa, BOHCaHHAsT B MHOTOIPAHHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapaijenenumnesa u ciaeacteus u3 He€. OO0BEM LMIMHIpA,
KoHyca. O0BEM 11apa u mIomaab chepsl.

[TonoGubeie Tena B mnpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwimHapa (DmapaJUIebHO M NEPHEHAMKYISIPHO OCH), CEYECHHS
KOHyca (mapajuiebHO€ OCHOBAHHMIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CeYeHUs
nrapa.

BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. ClI0KeHUE U BRIYNTAHHE BEKTOPOB.
YMHOKeHue BeKTopa Ha yucio. Pa3noxeHne BeKTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWil JACHCTBUU C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay Bekropamu. CKalasipHOE NPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsAMBIMH U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHSI MPOTpaMMbl y4eOHOTO TIpeaMeTa
«MatemaTHKay XapaKTepU3yIOTCS:

I'paxknaHckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMN 00YJAIOIIErocs KaKk aKTHBHOTO
U OTBETCTBEHHOTO YJieHAa POCCHIMCKOrO OOIIECTBa, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHHMA,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BbIOOPHI, OMPOCHl MU TIp.), YMEHHUEM
B3aMMOJICHICTBOBATh C COIMAIbHBIMA WHCTUTYTAMH B COOTBETCTBHU C UX
GYHKIHUSIMU ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MIPOIIIOMY U HACTOSIIEMY POCCHHCKON MaTeMaTHKH, IICHHOCTHBIM OTHOIIICHHEM K
JOCTHKEHHSIM POCCUICKUX MAaTEMAaTHKOB M POCCUHCKON MaTEeMaTHUECKOMN IIKOJIBI,
K HCIIOJB30BAHUIO 3THUX JOCTWKEHWW B JIPYTMX HAayKax, TEXHOJOTHUAX, cdepax

HKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH poccHiicKoTo HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEIEHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYIYIIETrO.

JcTeTHYEeCKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, peleHnu, paccyXIeHUN;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTAM PA3JIMYHBIX BUJOB HCKYCCTBA.

du3nveckoe BOCIUTAHUE:

Cc(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHUE 3HaHHUS B
WHTEpecax 3J0pOoBOro u 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEKUM 3aHATHA U

OT/bIXaA, peryispHas buznueckas AKTUBHOCTb); duznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBLHON
NEATEIIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS;, MHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peanr30BbIBATH COOCTBEHHBIE KU3HEHHbIC IIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha TPOTSIKCHUHM BCEH JKU3HU, TOTOBHOCTBHIO K aKTHBHOMY
YUYaCTHIO B PEIICHUU MPAKTHYSCKUX 33124 MAaTEMAaTHYECKON HAIIPaBICHHOCTH.

IKOJIOrHYecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO IKOJIOTHYECKOW KYJIbTYPhl, MOHUMAHUEM BIIMSHUS
COIMAITbHO-IKOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M CONMATBHON
Cpelbl, OCO3HAHHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHICCKUX  MPoOJIieM;
OpHUCHTAIIMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUIS pElICHUs 3a1a4 B
00acTH OKpY)KaloLIeH Cpeipl, IUIAHUPOBAHHUS TIOCTYNIKOB M OLEHKH HX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKM W  OONICCTBEHHOW MPAKTHKH, [OHHMMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUUIS Pa3BUTHS I[MBHWIM3AIWW; OBJIAJICHUEM SI3IKOM
MaTEeMaTHKd M MaTeMaTHYeCKOW KyJbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIEIOBATECILCKYIO JICSITEIHLHOCTD
WH/IMBU/yaJbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpenmMeTHble pe3yibTaThl OCBOCHHsS MPOTPaMMBl Y4eOHOTO TpeameTa
«Marematuka XapaKTEPHUIYIOTCS OBJIAICHHEM YHUBEPCATbHBIMA
NO3HABAMENbHBIMU  OeliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKATMUGHBIMU
0elCmeUsMU, YHUBEPCATILHBIMU Pe2YIIMUBHBIMU OetiCMBUSMU.

1)  Vuusepcanvuvie  nozmaeamenwvmvle  Oeticmsus,  obecneuusaom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0c80eHUe
Memo008  NO3HAHUA — OKPYHCAIoUuie2o0  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCC1e008ameNbCKux onepayull, yMeHuti pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTUIECKUX
00BEKTOB, TOHATHNA, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyIUpOBAThH
OTpe/ie]ICHUs]  TMOHATUN, yCTAHABIMBATh  CYIICCTBEHHBI  MPU3HAK
KJIacCU(UKAIMK, OCHOBAHUA M1 OOOOIICHWS W CpPaBHEHUS, KPUTEPHUH
IPOBOMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAMHUYHBIC, YACTHBIE W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U |
NpOTUBOpeYHs B (akTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTHBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
NPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOBL;

e BBIOMpaTh croco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BHIOMpATh HauboJIee MOAXOJAUMI ¢ Yy4ETOM
CaMOCTOSITEJIEHO BBIJICJIEHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBaTeIbCKUE 1eCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopmynrpoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOe, (opMuUpOBaTh  THIOTE3Y,
apTyMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIbHO CTUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BbeKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENIPHO (HOPMYITMPOBATH OOOOIIEHUSI M BHIBOJBI IO pe3yiIbTaTam
POBENEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

e BBIBISATH AePUIUTH UHGOPMALIMK, JAHHBIX, HEOOXOJIMMBIX Jisi OTBETA
Ha BOIIPOC U ISl pEUIeHUs 3a]1auu;

e BbIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MIPEACTABICHUS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B pa3NMyHbIX (opmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaJEKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIIbHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuueepcanvubie KOMMYHUKamueHble Oelicméus, o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0wenue:



BOCIpUHUMATh H  (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yIbTaT;

B X0/ie 00CYKJICHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATH CBOM CYXIEHHUS C CYXICHUSIMU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJCTBO MO3MUIIMIA; B
KOPPEKTHOH Gopme HopMyIHpoBaTh pa3HOIJIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yjbTaThl  pEIICHWS  3aJadd,  OKCIEepPUMEHTAa,
UCCIIEIOBaHMSI,  TMPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAlUU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOH W
WHUBUTyJIbHOW pabOThI pH pENIeHUH yU4eOHBIX 3a/1a4; IPUHUMATH 11EITh
COBMECTHOUM JeATEIHHOCTH, IUTAHHPOBATh OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYykIeHHS, 0OMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIE); BBIMOJIHATH CBOIO YacThb pabOTHI M
KOOPJIMHUPOBATh CBOW JIEUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETrO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(bOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABATEIBHOW pediaekcun Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUIA U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTU, KOTOPbIE MOTYT BO3HMKHYTh MPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HANJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB JEATEIIBHOCTH,
HAXOAHUTh OIHOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUM M CJIEJACTBHUS W3 HUX IPU PEIICHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMBIX
U TTIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM Yroyi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YIJIA; TpajyCcHas mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBIMYKJIbIHI
MHOT'OTPaHHHUK, JIEMEHTHI MHOTOIpaHHUKA, TPaBUIIbLHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (TUpamMujia; IMpU3Ma,
PSIMOYTOJIBHBIN TTapaJIJIeNIeHIe I, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBaHUS TUTS
Kiaccupukanu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; MPSAMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaJlICIICTTUIICIbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CEUEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHU
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NpPU PEIICHUU
CTaHJIAPTHBIX MaTeMAaTHYECKUX 3a7a4 Ha BBIYUCIICHHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMOM, OT TOYKH JIO0 TUIOCKOCTH, MEXIY
CKPEIIHUBAIOIIUMUCS IPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJEHUE TEOMETPUUYECKUX BEJIMYMH 1O 00pas3aM Win
aNropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCICHHE YIJOB  MEXIY
CKPCIIUBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSAIMH, IByTPAHHBIX YTJIOB.



Boruncnsate 00BEMBI M MIIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOIICHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUsS B IIPOCTPAHCTBE;, LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YEepTEeKax U
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakThl Uil PELIEHHs CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOM (opMe.

[IppuMeHATH MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEILICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUM W IPUMEHATh W3YYCHHBIC IIOHATHS B IPOLIECCE IMOMCKA PELICHUs
MaTeMaTHYeCKu C(HOPMYIMPOBAaHHONW MIPOOJIEMBI, MOJAEIUPOBATH PEAJbHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, amnmnapara aireopsl; pemarb
IIPAKTUYECKNE 3a7a49M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, 0Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3znaBath Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KrnaccudunupoBaTh B3aMHOE pacroyiokeHue cepsl U MIOCKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTA; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M IUIOMIAAM  MOBEPXHOCTEH Tel  BpalCHHS,
T€OMETPHUECKUX TeJ C MPUMEHEHNEM (POPMYIL.

OnepupoBaTh TOHATHSMH: MHOTOTPAaHHHK, BIIMCAaHHBIM B cdepy
ONMMCaHHBIN OKoJIO cdeprl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUMCIATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH TOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIrypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBEpXyY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpallleHHUS.

W3BnekaTh, HWHTEPHIPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO HAa YepTeKax U
PUCYHKaX.

OnepupoBaTh MOHATHUEM BEKTOP B IPOCTPAHCTBE.

BpInoHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJ1alOT.

[TpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHIMU: I€KAPTOBBI KOOPJIWHATHI B MPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMILIAHAPHBIE
BEKTOPBHI.

Haxonutb cymMMy BEKTOPOB M MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOU3BEIECHUE, pPACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh IJIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3a]1a4, MPEeANOJaratoMX HECKOIbKO [AroB PEIICHHUs], €CIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiiimme reoMeTpuuecKrue 3adaud Ha IMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HAXO0XJIEHWE T€OMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpOCTEWIINE NPOrpaMMHBIE  CpPEICTBA M AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEILIEHUH CTEPEOMETPUUYECKHX 3a/1a4.

[IpuBoAMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPONIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJYyYEHHBIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEalbHBIC
CUTyallUd W TPUMEHSTh W3YUYCHHbIC IOHATHUS B IPOLECCE MOHMCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAHUEM F€OMETPUUYECKUX MTOHSATUI U TEOpEM, anmnapara ajreopbl; pemarhb
MIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudpossbie)
Kontpoabubie | IlpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypcsl
bu6mmoreka [IOK
! Beenenne B crepeomerpiio 10 ! https://m.edsoo.ru/1¢209e37
) [IpsiMBbIe U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubanorexa [HOK
[TapayuienbHOCTB IPSAMBIX U IIJIOCKOCTEMN https://m.edsoo.ru/1¢209¢37
3 IlepneHUKyYIAPHOCTD HPSMBIX U 12 bubnuoreka [IOK
IJIOCKOCTEMN https://m.edsoo.ru/1¢209e37
Bbu6nmuoreka [JOK
4 VYTl MeXAy NPSAMBIMHU U TTIOCKOCTSIMU 10 1 hitps://m.cdsoo.ru/1c209¢37
bu6mmoreka [IOK
> Mrororparii 1 ! https://m.edsoo.ru/1¢209e37
N bubmuorexa [JOK
6 06 9 1
MBI MHOTOTPAHHHIOB https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: ceueHusl, paCCTOSHUS U YIJIbI 4 1 bubmorexa HOK
P ' P r https://m.edsoo.ru/1¢209¢37
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




11 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaunmMmeHoBaHHe pa3aesioB M TeM nudpoBbie
Ne ni/mn P Konrtpoabnbie | IIpakTnueckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmmoreka LIOK
Tena ppamens 12 https://m.edsoo.ru/1¢209e37
N bu6mmoreka [IOK
1
OOLEmb TEn > https://m.edsoo.ru/1¢209e37
BexTopEI 1 KOOPAWHATEI B IIPOCTPAHCTBE 10 1 bubmmorexa IOK
p P poctp https://m.edsoo.ru/1¢209e37
[ToBTOpenue, 060061IeHNE, 7 | but6mmoreka [IOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/1¢209¢37
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHOYPOYHOE INTAHUPOBAHHUE

10 KJTIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3zoBaTesbHbIE
padoThI padoThl
pecypcsl
OcCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOUKa, MpsiMasi, MII0CKOCTb,
npoctpancTio. [IpaBuna
M300paKeHHs Ha PUCYHKAX: 1 Bubmmorexa [IOK
P pueyH o https://m.edsoo.ru/aecc77cd
U300paxeHHUsI IIIOCKOCTEH,
napauIeTbHBIX MPSIMBIX (OTPE3KOB),
CEpeUHBI OTpe3Ka
ITonsatus: nepecekaromuecs
IUIOCKOCTH, NT€pECEKArOIIMeECs Mpsmas 1 bubmorexa [IOK
> T1EP P https://m.edsoo.ru/2d8a9¢99
U TJIOCKOCTh
[TonsaTus: nepecekaromuecs
IUIOCKOCTH, MepeceKaromuecs npsmas 1 bubmmorexa LIOK
> 11°P P https://m.edsoo.ru/db685¢73
U TUIOCKOCTD
3HaKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1 bubmmoreka [JOK
pUCYHKax, Ha MPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
yeprexax
HavanbHbie cBeneHus o kyoe u
NUpaMUJIe, UX PA3BEPTKH U MOJICTH 1 Bubmmorexa [IOK
p > 11X PasBep ' https://m.edsoo.ru/b30dff38
CeueHust MHOTOTPAaHHUKOB
HauanbHble cBefieHus 0 KyOe 1 1 Bubmuotexa [JOK




nupamujie, uX pa3BEPTKU U MOJIETH.
CeueHust MHOTOTPAaHHUKOB

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

[NousTHE 00 aKCMOMATHYECKOM

but6mmoreka [IOK
7 MOCTPOSHUU CTEPEOMETPUH: AKCHOMBI
https://m.edsoo.ru/Occ5cdfe
CTEPEOMETPHUH U CICACTBHUS U3 HUX
[NousTHE 00 aKCMOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
2 CTeDEOME e s bu6mmoreka [IOK
T METPHUU U CIEICTBUSA U3 HUX.
P p https://m.edso0.ru/239¢8cb4
BxomHas koHTposibHas paboTa 3a
Kypc 9 kitacca
TTousiTre 00 aKCHOMATUYECKOM
9 0CTpOE cTepeoMe aKCHUo buGnnorexa [IOK
[IOCTPOEHUHU CT METPUH: AOMEI
P p p https://m.eds00.ru/65¢6b106
CTEPEOMETPHUH U CICACTBUS U3 HUX
[NousTHE 00 AKCMOMATHYECKOM
10 OCTpOE cTepeoMe aKCHO buGnnorexa [IOK
[IOCTPOEHUH CT METPUU: aKCUOMBI
p p p https://m.edsoo.ru/258fc245
CTEPEOMETPHUH U CICACTBHUS U3 HUX
B3anmHOe pacnioniokeHue IpsIMbIX B
1 MPOCTPAHCTBE: MEPECEKAIOIINECS, bu6nuoreka [IOK
MAPAILIENIBHBIE U CKPEIIUBAIOIINECS https://m.edsoo.ru/1a252016
psIMbIE
[TapannenbHOCTh MPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE:
12 ADAILILC . . but6mmoreka [IOK
il JIEJbHBIE TIPSIMBIE B
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIUIETLHOCTD TPEX
TPSIMBIX
[TapannenbHOCTh MPSMBIX U
13 IJIOCKOCTEN B MPOCTPAHCTBE:! bubmmoreka [JOK

[TapannenbHOCTh MPSIMOI U
IJIOCKOCTH

https://m.edsoo.ru/ee1d19b9




14 VYrbl ¢ COHaNpaBIEHHBIMU bubmmoreka [JOK
CTOpOHAMU https://m.edsoo.ru/9f4071b9
15 VYron Mexay nNpsMbIMU B bubmmoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsiMbIMHU B bu6nuoreka [IOK
MPOCTPAHCTBE https://m.edsoo.ru/2935a9a0
17 [TapanienbHOCTh MIOCKOCTEH: bu6nuoreka [IOK
MapaJUIeNIbHBIE TUNIOCKOCTH https://m.edsoo.ru/2e18255
18 CaoiicTBa napajyiebHBIX TUIOCKOCTEN bubnuorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiimne npocTpaHCTBEHHBIE
19 (buUTryphI Ha TNIOCKOCTH: TETPad Bubmmorexa [OK
yp - TETPasIp, https://m.edsoo.ru/4a28dc02
KyO, TmapasuiesenuIe
bu6mmoreka [IOK
20 I1 7
OCTPOCHHE CEHEHIH https://m.edsoo.ru/1d434d0f
bub6munoreka LIOK
21 I1 7
OCTPOCHHE CeHCHHH https://m.edsoo.ru/ec26feSd
KoHnTtponbHast pabota mo Teme
” "[IpsiMble ¥ TIJIOCKOCTH B bu6nuoreka [IOK
npoctpancTse. [lapaiensHOCTH https://m.edsoo.ru/9a0a9%e56
IPSIMBIX U IJIOCKOCTEN"
[lepnieHAMKYISAPHOCTD MPSIMOMN U
23 HJI(I))CKO(iI/I'}l,'Ie pneH UK IJ)BI HbIE bubnuorexa LIOK
- TCPHCHAMKY AP https://m.edsoo.ru/b19f6a5d
MpsiMbIE B IPOCTPAHCTBE
24 [Ipsimble napasuienbHble U Bbu6muotexa [JOK
MEPHEHIUKYISAPHBIE K INIOCKOCTU https://m.edsoo.ru/0ac11c95
)5 [Ipsimble napasuienbHble U Bbubmuotexa [JOK

MNEPNCHAUKYIIAPHBIC K IIJIIOCKOCTH

https://m.edsoo.ru/ba545966




26 [Ipu3Hak nepneHANKyJIIpHOCTH bubmmoreka [JOK
MPSMON U TNIOCKOCTH https://m.edsoo.ru/f85bfc46
7 [Ipu3Hak nepneHaANKyJIIpHOCTH bubmmoreka [JOK
MPSMON U TJIOCKOCTH https://m.edsoo.ru/79165d15
)3 Teopema o mpsimoii bu6nuoreka [IOK
MEePIECHANKYJISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/635¢5087
29 Teopema o mpsimoii bu6nuoreka [IOK
MEePIECHANKYIISIPHOMN TIIIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o mpsimoii bu6nuoreka [IOK
NEPHEHIUKYIISIPHON IIJIOCKOCTH https://m.edsoo.ru/7d18834b
[leprieHaUKYNSAp U HAKIOHHBIE:
31 a(iTOSIiI/Ie};T IT)quH 0 IJIOCKOCTH Bubmmorexa [IOK
p ? ’ https://m.edsoo.ru/33c¢477d3
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH
[lepnienauKyssIp ¥ HAKJIOHHBIE:
32 acpcm;line};n IT)quH 0 IJIOCKOCTH Bubmmorexa [IOK
P ? ’ https://m.edsoo.ru/66fefadd
paccTosiHue OT MPSAMOM JI0 MIIOCKOCTH
[lepnienauKyssIp ¥ HAKJIOHHBIE:
33 a(iTOSIiPIG};)T IT)quH 0 IJIOCKOCTH bubmorexa [IOK
p ? ’ https://m.edsoo.ru/a5b7b8e3
paccTosiHUE OT MPSIMOMN JI0 MIIOCKOCTH
[leprieHaUKYNISp U HAKIOHHBIE:
34 aCI:)TOﬂil/Ie};T IT)OIIKI/I 0 IJIOCKOCTH bubmmorexa LIOK
P ? ’ https://m.edsoo.ru/dbee22bc
paccTosiHUE OT MPSIMON JI0 MIIOCKOCTH
35 VYTrabl B IPOCTPAHCTBE: YO MEXIY bubnuoreka [IOK
MPSMON U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4
16 JByrpaHHbIN yroJl, TMHEUHBIN yroJl bu6nuoreka [IOK
JIBYyTPAHHOTO yTJIa https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl bu6nuoreka [IOK

JBYTPAHHOIO yIJla

https://m.edsoo.ru/c7c777ed




[leprieHANKYIASIPHOCTD IIOCKOCTEM:

bubmunoreka LIOK

38 HpHr3HaK H?pHeHHHKyHﬂpHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEMN
[leprieHAMKYIASIPHOCTD IIOCKOCTEM:
39 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX bubmorexa OK
& https://m.edsoo.ru/ed9¢2a8e
MJIOCKOCTEH
[lepneHAUKYIAPHOCTD MIIOCKOCTEM:
40 np1§3HaK Hel})IHGEI[I/IKYJIHpHOCTI/I JBYX bubmmorexa LHOK
. https://m.edsoo.ru/ba75dc57
MJIOCKOCTEH
41 Teopema o TpEX nmepHneHIUKYIApax bubmorexa [IOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx neprneHANKYIIpax bubnmorexa LHOK
https://m.edsoo.ru/52188a7d
43 Teopema o0 TpEX nmepHeHIUKYIApax bubmorexa [IOK
https://m.eds00.ru/91246736
KoHnTposbHas paboTta 1mo Temam
44 "TleprieHIUKYISIPHOCTD MPSIMBIX U bu6nuorexa LIOK
wiockocTe" u "Yribel Mexay https://m.edsoo.ru/5b971ef3
NPSIMBIMH U TUIOCKOCTAMH"
[TonsaTe MHOTOTpaHHUKA, OCHOBHBIE
3JI€EMEHThl MHOTOTPaHHUKA,
45 BBINTYKJIbIE U HEBBIMTYKJIbIE bubmorexa [IOK
. https://m.edsoo.ru/2d24e873
MHOTOIPAHHUKH; pa3BEPTKa
MHOT'OIPAaHHHUKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U
46 OCHOBAHMS MIPU3MBI; TIpsIMast U bu6nuoreka [IOK

HaKJIOHHas IMPU3MBEI; OoKOBas u
IMOJIHAsA MOBEPXHOCTH MPU3MBL

https://m.edsoo.ru/b4ad63ad




[Tapannenenunen, NpsMOYTOJbHBIN

bubmunoreka LIOK

47 napasuliesienuIie]l U ero CBOMCTBa https://m.edsoo.ru/8a7be683
[Inpamuaa: n-yroiapHas IUpaMua,
TPaHU U OCHOBAaHUE MMUPAMU/IBL;
48 OOKOBAas M TOJIHASI TIOBEPXHOCTh bubmorexa OK
. https://m.edsoo.ru/fblcd0a5
NUpaMU/Ibl; PABUIIbHAS U yCEUEHHAS
nupamua
[IpaBusbHBIE MHOTOTPAHHUKHU:
MOHSTUE TPABUIBLHOTO

49 MHOIOTpaHHMKA; IIPaBUIIbHAS IIpHU3Ma Bubmuotexa [JOK
U NIpaBUIbHAS IUPAMULA; https://m.edsoo.ru/074c8865
IIpaBUJIbHAS TPEYrOJIbHAS MUPAMHUAA
U TIPaBUJILHBIN TETPadp; KyO
[IpencraBienrie 0 NpaBUIbHBIX

50 MHOTOTPaHHUKAaX: OKTa’p, bubmorexa [IOK

https://m.edsoo.ru/a0fddSbf
JOZIEKa’Ap U UKOCABP.
CuMMeTpus B IPOCTPAHCTBE:
CUMMETpHSL OTHOCUTEIIBHO TOYKH,

51 IPSIMOH, TUIOCKOCTH. DJIEMEHTBI bu6nuorexa [IOK
CUMMETPHUU B IUPAMUAX, https://m.edsoo.ru/b9e777d9
napajuienenuneaax, npaBuiIbHbIX
MHOTOI'PAaHHHUKAX
Brrunciienue 3neMeHTOB

52 MHOTOT'PAaHHUKOB: pEOpa, TuaroHasiu, bubmorexa [IOK

https://m.edsoo.ru/6cdbecef
YTJIbI
[Tnomaas 60KOBOM MOBEPXHOCTH H
53 ITOJIHOM MTOBEPXHOCTHU MPSIMOI bubmmoreka [JOK

MPHU3MBI, TUIOIIAIb OCHOBAHUH,
TeopeMa 0 OOKOBOH TOBEPXHOCTH

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




MPSMON MPU3MBI

[Tmomranb 60KOBOI TOBEPXHOCTH U
MMOBEPXHOCTHU MPABUIBHON

but6mmoreka [IOK

>4 fHp aMH\',H b, TeOpeMa 0 nnomua,zu/l . https://m.edso00.ru/5603e¢30b
OOKOBOW MOBEPXHOCTH YCEUEHHOM
UpaMU/IbI
55 KonTtponbHast pabora o Teme bubnuorexa [IOK
"MHororpaHHuku" https://m.edsoo.ru/a95f5¢04
N bubmuoreka [IOK
IT
36 OHATHE 00 00BEMe https://m.edso0.ru/7ad0020b
N bu6mmoreka [IOK
37 OOBEM mHpamH LI https://m.eds00.ru/235171b3
N bubmuoreka [IOK
38 OOBEM mHpamH LI https://m.edsoo.ru/f47dfefd
. but6mmoreka [IOK
59 OOBEM mpan LI https://m.eds00.ru/79¢10312
N bubmuoreka [IOK
60 OOBEM mHpam LI https://m.edsoo.ru/2faade3f
. bu6mmoreka [IOK
1
6 ObEm mpu3Mb https://m.edsoo.ru/79853608
N bubmuoreka [IOK
62 OOBEM mpH3MEI https://m.edso0.ru/1¢053890
N bubmuoreka [IOK
63 OOnEM npH3Mb! https://m.edsoo.ru/482d3f51
64 KonTposnbHas pabota no teme bubmmoreka [JOK
"OO0BEMBI MHOTOTPAaHHUKOB" https://m.edsoo.ru/28a6573c
65 [ToBTOpeHME, 0600IIEHNE bubmunoreka LIOK

CHUCTEMAaTU3aIs 3HaHUH.

https://m.edsoo.ru/098bedad




[TocTpoenue ceueHuii B
MHOTOTpaHHHUKE

[ToBTOpEeHmE, 0600IIEHNE
cUCTEMaTU3alysI 3HaHUH.

66 Brrunciienue paccTosSHUN: MEXKIY 1 bubnuoreka [JOK
JBYMS TOYKaMU, OT TOYKHU 1O NPSMOH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TUIOCKOCTH, MEXTY
CKPEIIUBAIOIIUMHUCS TTPSIMBIMU
bubmunoreka LIOK
67 HroroBast koHTpOIbHAs paboTa 1 hitps-//m.cdsoo.rw/b9146bc
[ToBTOpeHmEe, 0600IIEHNE
cUCTEMaTH3aIysI 3HaHUH.
BeruuciieHue yrioB: MexX]
68 CermHBalom}pIITMHca HpHMIZ;MI/I, 1 bubmmorexa LOK
N https://m.eds00.ru/56765e8b
MEXAY MPSMOM U TIOCKOCTHIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEXKIY
MJIOCKOCTSIMU
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi  o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsl
Cdepa u map: ueHTp, paauyc,

1 MaMeTp; TUIOIIA/lb MOBEPXHOCTH 1 bubmorexa [IOK
g P> tman P https://m.edsoo0.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl U

bubmunoreka LIOK
2 IUIOCKOCTH; KacaTeJIbHasI MIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o0pakenue cdepsl, mapa Ha | bubnuoteka [JOK
mrockoct. CeueHus 1mapa https://m.edsoo.ru/bc15f7f2
Hunuaapuyeckas MOBEPXHOCTb,

4 oOpa3zyromue MUIHHIPHICCKOM | bu6nuoreka [IOK
IIOBEPXHOCTHU, OCh LIWJIMHIPUYECKON https://m.edso0.ru/6054b8c1
MOBEPXHOCTHU
[unmuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas U ocCh;

5 IIOIIAAb OOKOBOM M IOJHOM | bubmunoreka LIOK
MOBEpXHOCTH. BxoaHas https://m.edsoo.ru/18816216
KOHTpOJIbHAs paboTa 3a Kypc 11
KJlacca
N3o0paxkenune muianHApa Ha
wiockocTu. Pa3BépTka nununapa.

bu6mmoreka [IOK
6 Ceuenus nuivMHIpa (MIIOCKOCTBIO, 1

MapajuiebHON WU
MEePHEHIUKYISIPHON OCH LIMJIMH]IPA)

https://m.edsoo.ru/016e25¢eb




Konunueckas moBepxXHOCTb,
o0Opa3zyromue KOHHIeCKOU

but6mmoreka [IOK

! MMOBEPXHOCTH, OCh U BEPIINHA https://m.edsoo.ru/c94ba09b
KOHHMYECKOU IMOBEPXHOCTH
Konyc: ocHOBaHuE 1 BepIIMHA,

8 o0pa3yrolas u 0Ch; IJIOMIAIb Bubmmorexa [IOK

N . https://m.edsoo.ru/897dd3b2
OOKOBOI1 ¥ MOJTHON TTOBEPXHOCTH
Y ceuéHHBIN KOHYC: 00pa3 ue u
9 BBICOTA; OCHOBaIi]I/IH u gOKZI];);: Bubmmorexa [IOK
’ https://m.edsoo.ru/1468bab3
MOBEPXHOCTh
N300pakeHre KOHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.

10 Ceuenust koHyca (IJIOCKOCTBIO, bubmmoreka [JOK
MapasieIbHOM OCHOBAHMIO, U https://m.edsoo.ru/0bde1be8
IJIOCKOCTBIO, IPOXOASIIEH uepes
BEPIIUHY)

1 KomOunanwms Ten BparieHus u bu6nuoreka [IOK
MHOTOTPAaHHHUKOB https://m.edsoo.ru/3cefl0e5
MHOrorpaHHuK, ONMMUCaHHbBINA OKOJIO

12 cdepsl; cdepa, BIUcaHHAs B bu6nuoreka [IOK
MHOTOI'PAaHHUK WIH B TEIO https://m.edsoo.ru/0b136158
BpallICHUS

13 [Tonsitre 06 00bEMe. OCHOBHBIC bubmuoreka [{OK
CBOICTBa 00BEMOB TEJI https://m.eds00.ru/26a03{b7

N bubmuoreka [{OK
14 OOBEM tIMEApE, KOHyCa https://m.edsoo.ru/5513d87b
15 O0BéM 1rapa u miomaab cepsl Bubmmorexa [IOK

https://m.edsoo.ru/d189bde2




[TogoOHEbIE TENa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXKIY TUTOIIAISIMA

but6mmoreka [IOK

16
MMOBEPXHOCTEH, 00bEMaMH https://m.edsoo.ru/810cfleb
MMOIOOHBIX Te
17 KontponbHas paboTa mo TeMam bu6nuoreka [IOK
"Tena Bpamenus" u "O6bemsl Ten" https://m.edsoo.ru/4a33a8ab
13 Bexrop Ha MI10CKOCTH U B bubnuorexa [IOK
[IPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoXeHHE U BIUNTAHUE BEKTOPOB bubmmorexa [IOK
p https://m.edsoo.ru/23f4f089
20 YMHOKEeHHE BEKTOpa Ha YHCIIO bubmorexa [IOK
P https://m.edsoo.ru/dee379eb
Paznosxenue BekTopa 1o Tpém
21 HEKOMILIaHapHBIM BEKTOpaM bubmmorexa [OK
P paM. https://m.edsoo.ru/a28fd74¢
IIpaBuno mapasuienenumnena
Pemenue 3ama4, CBSI3aHHBIX C
22 MPUMEHEHHUEM MPaBUJI JCUCTBHH C bubmorexa HOK
P p A https://m.eds00.ru/5a827900
BEKTOpaMHU
KoopanHaTHO-BEKTOPHBIM METO
23 I I/IPZH_IGHI/II/I reOMef HYECKUX " bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3a7a4
[IpsamoyronbsHas cuctema
24 KOOPJMHAT B IPOCTPAHCTRBE. bubnuoreka [IOK
Koopaunats! BekTopa. [Ipocretimue https://m.edsoo.ru/48db7058
3a/1a4yu B KOOpAHHATaX
’5 VYron Mexay BeKTOpaMH. bu6nuoreka [IOK
CkansipHoe MpOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beruncnenue yrios Mexy Bbubmuotexa [JOK




MMPpAMBIMHA U IIIIOCKOCTAMHA

https://m.edsoo.ru/8etbe78e

KontponbHas paboTa mo teme

bub6munoreka LIOK

27 "Bektope i KSOPHHHaTH B https://m.edsoo.ru/77¢22fc5
MPOCTPAHCTBE
[ToBTOpeHue, 0600mEeH e U

)3 cucTeMaru3anus 3HaHuii. OCHOBHBIC bubnuoteka [JOK
¢burypsl, pakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780basd
TUTAHUMETPUH
[ToBTOpeHuEe, 06001ICHNE 1

79 cucrteMaTusanus 3Hanuii. OCHOBHBIE bubnuoteka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo0.ru/078cd184
TUTAHUMETPUH
[ToBTOpeHmEe, 06001ICHNE 1

30 cUcTeMaTu3alus 3HaHui. 3a1aun bubmuoreka [{OK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/7491efe0
pereHus
[ToBTOpeHME, 0000IIEHNE U

31 cHCTeMaTH3alus 3HaHui. 3aga4un bubnuoteka [JOK
IUTAHUMETPUHA U METOJIBI UX https://m.edsoo.ru/4dffda97
pelieHus
[ToBTOpeHue, 06001IeHNE 1

39 cucrteMaTusaius 3Hanuii. OCHOBHBIE bubnuoreka [JOK
¢burypsl, ¢pakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTepEeOMETPUH

bubmunoreka LIOK
33 HroroBast koHTpOIBHAS paboTa hitps-//m.cdsoo.rw/ec24dfe?
34 [ToBTOpeHue, 0600mEeHNE U bu6nuoreka [IOK

cucTeMaTH3anus 3HaHUU

https://m.edsoo.ru/f465d10e




OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPUS.
I'eomeTpust, 10-11 knaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiier C.b. u

apyrue, Akunoneproe o6mectBo «M3narensctBo «IIpocBemenne

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA
[Toypounsie pazpadbotku o reometpun. H.H. Kpynuna.lznarenbctBo

"IIpoceemenune".2020r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmoreka IJOK
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