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MNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma ydeOHOro kypca «I'eomerpusi» 0a30BOro ypOBHsS IS
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOro
TOCYZapCTBEHHOTO 00Pa30BaTEIHHOTO CTaHJApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWU, TMPEABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0pa3oBaHUIO, M TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpamMmbl 0OecrieunBaeT OBIAJEHUE KIIOUYEBBIMU KOMIIETEHIIUSIMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO 0Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIBHOTO PAa3BUTHUS
JUYHOCTH 00YyJarONTuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpPUM Ha YPOBHE CpEIHEro oOuIero
oOpa3oBaHusi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYUMOCTBIO METANPEAMETHBIX H
IPEeIMETHBIX Pe3yJbTaTOB OOyUEHHUS T€OMETPHUH B HAIPABJICHUU JTUYHOCTHOTO
pa3BUTHS OOydaromuxcs, ¢GopMHUpOBaHUS (YHKIIMOHATHLHON MaTeMaTHYEeCKOU
I'PaMOTHOCTH, U3yYEHHUS IPYTUX y4eOHbIX AMCUMILINH. Pa3Butue y oOyuarommxcs
IPABWIBHBIX NPEJICTaBICHUA O CYIIHOCTH M NPOMCXOKIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOLICHUH PEaTbHOTO M UACATBHOT0, XapakTepe OTPaKeHUs
MAaTeMaTHYECKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOTO MHUpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOT'O MUPOBO33PEHUS
yyaluxcs, a TaKKe KAauecTB MBIIIICHUs, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o0pa3oBaHus, TaK KaK O00ECIEYMBAET BO3MOXKHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIpaBJIECHHOCTH, TaK U T'YMaHUTapHOM.

Jlormueckoe MbllUIEHHE, (OpMHUpPYEMOE IpPHU H3YYEHUH OO0yYarolMMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHYECKUX yTBEPKACHUN
B XOJ€ pEILICHUS TeOMETPUYECKMX 3a7ad, YMEHUE BBIJBUTaTb U OIPOBEPrarhb
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCA IMpPHU PELICHUH 33]ad €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH uenoBeka. OpHeHTalus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHUaIbHOTO ObITHs, (opma
OTPaXEHHs OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEIIHOIO MO3HaHUS M aKTUBHOIO
npeoOpazoBaHusl  AelcTBUTENbHOCTU.  OnepupoBaHHE  MIPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbl y4eOHOW U TPYIOBOM JESTEIBHOCTH,



SBIISICTCSI OJJHUM M3 MPO(QECCHOHAILHO BAXKHBIX KAauyeCTB, MO3TOMY aKTyallbHA
3amaya (opmMupoBaHHS y OOYYarONIUXCs MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOpa3HOTO MBIIUICHHSS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K IMPAKTUYECKON AEATEIHHOCTH IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpamMmbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOoM
ypoBHE o0OyueHusi — 00meo0pa3oBaTebHOe U OOILIEKYJIbTYpPHOE Ppa3BUTHE
oOydaromuxcst  4yepe3  oOecrmeueHue  BO3MOXKHOCTH ~ NPUOOpEeTeHus U
UCTOJIb30BAHUSI CHCTEMAaTHMYECKMX TE€OMETPHUYECKUX 3HAaHUH U JeWCTBUH,
cneuu(UYHBIX TEOMETPHUH, BO3MOXKHOCTH YCIEITHOTO MPOJIOJKEHUsI 00pa30BaHUs
0 CHENHUATIBHOCTSIM, HE CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIH30BAHUEM T'€OMETPHH.

[lporpamma mo reomeTpur Ha 0a30BOM YpOBHE MpeaHA3HAuYeHa ISt
00y4aromIMXCsl CPEIHEH IIKOJIBI, He UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUH
Ha ypOBHE OCHOBHOTO o0Imiero obpaszoBanusa. Takum oOpa3om, oOydaromuiuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE YMEHHS, CBS3aHHBIC
co crnenu(uKoil TEeOMETpUHM U HEOOXOAUMbIE [UIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYUTh I€OMETPHUIO OoJjee
riyOOKO, eClM B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T'€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATLHON AEATEIbHOCTH.

JIoCTH)KEHHE 1eJId  OCBOCHHS TMPOTrpaMMbl  O00ECHeUMBACTCA pPEUICHUEM
COOTBETCTBYIOIIMX  3adad. [IpuOpuTeTHBIMH 3aJad4aMH  OCBOCHHUS  Kypca
«['eomerpun» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

+ (dopMupoBaHHE TPEACTABICHUS O TEOMETPHUHM KaK YacTH MHUPOBOM

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

+ (dopMupOBaHHE MPEJCTABICHUS O MHOTOTPAHHUKAX W TejaxX BpPALICHUS
KaK 0 BOXHEHIINX MAaTEeMaTHYECKUX MOJIENSX, MTO3BOJISIONIUX OIHCHIBATH
Y M3Yy4aTh Pa3HbIE SIBICHUS OKPYKAIOIIETO MHUPA;

+ (¢dopMupOBaHHE YMEHHUS paclo3HaBaThb Ha 4YepTekKax, MOJAENAX U B
pearbHOM MUpPE MHOTOT'PaHHMKH U TeJla BpaIlleHuUs;

+ OBIIQJICHWE METOJaMH PEIICHUs 33aJa4 Ha MMOCTPOCHUSI Ha M300pasKeHUSIX
IPOCTPAaHCTBEHHBIX QUTYD;

« (dopMUpOBaHWE YMEHHS OIECPUPOBATH OCHOBHBIMH IOHATHUSMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

+ OBJIQJICHWE  QJITOPUTMAaMH  pEIICHUS  OCHOBHBIX  THUIOB  3aJady;
dopMupoBaHHEe YMEHHS TPOBOJUTH  HECIOKHBIC  JIOKA3aTeNbHBIC
pacCcyKIeHHs B XOJ€ PCIICHHS CTEPEOMETPUYECKHX 3alad M 3ajgad C
INPaKTUYECKUM COJIEP>KaHHEM;

* pa3BUTHE  MHTEJUIEKTyaJlbHBIX M  TBOPYECKHX  CIIOCOOHOCTEMH
o0Oyyaromuxcsi, MO3HABAaTEJIbHONM  AaKTUBHOCTH, HCCIEIOBATEIbCKUX
YMEHUH, KPUTUIHOCTU MBIIIUICHMUS;



+ (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEeBaHTHOU
reOMETPUM: YMEHHE pacrlo3HaBaThb MPOSBICHUS T'€OMETPUUYECKUX
MNOHATUNH, OOBEKTOB M 3aKOHOMEPHOCTEM B pPEANbHBIX KU3HEHHBIX
CUTYyallUsIX U TMPU H3YyYEHUH APYIHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
T€OMETPHUH U CO3/1aBaTh Fr€OMETPUUECKUE MOJIEH, IPUMEHSITH OCBOCHHBIM
reOMETPUUECKUN ammapar Jyisi peHIeHHus MPaKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH IMOTYYEHHBIE PE3YJIbTaThI.

OTIMYUTENHEHON OCOOEHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUM B Hayaje €ro M3y4eHHs 3ajady, peulaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
NanbHENIIeMy N3YYEHUIO MpeaMETa.

[Ipenmourenue oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTb TEOPETUYECKUE 3HAHUSA MMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH MPEIMETHO-
IIPAKTUYECKON JEATENBbHOCTH. Pa3BuThE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yUYallluXcsi B Kypce€ CTEPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ad Ha
CO3JJaHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHBIMH oOOpa3amu. Co3maHue oOpa3za MPOBOAMTCS C OMOPOM Ha
HArJSAHOCTh, @ ONEpUpOBaHHE OOpa3oM — B YCIOBUSAX OTBIICYCHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COJIEP KAHMUS.

OcHOBHBIE coaepkaTelbHble JTUHUU Kypca «['eomerpun» B 1011 knaccax:
«MHororpaHHuku», «IIpsiMble U TJIOCKOCTH B MPOCTPAHCTBE», «Tena BpalleHus»,
«BekTopsl U KOOpAMHATHEI B MPOCTPAHCTBE». DOPMHUPOBAHUE JTOTUUECKUX YMEHUN
pacmpezieniseTcsi He TOJIbKO IO COJEp)KaTelIbHBIM JIMHUAM, HO U MO TOAaM
00yueHHUs Ha YPOBHE CpeJIHEro 00111ero 00pa3oBaHus.

Copnepxanre 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOEHHUsI paboyeil mporpaMMmbl, pachpeneiaéHHbIM [0 TojaM OOydYeHHs,
CTPYKTYpUPOBaHO TakuM oOpa3oM, 4YTOObI OBJAJCHHE T'€OMETPUUYECKUMU
MOHSTUSMH U HAaBBIKAMHU OCYIIECTBIISJIOCH MOCIIEOBATENFHO U MOCTYMATENbHO, C
cOOJII0/IeHHEeM TIPUHIMIIA MPEEMCTBEHHOCTH, YTOOBbI HOBBIE 3HAHMS BKIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN O0YyYaroUuXxcs, pacuiupsis u
yray6usist e€, oOpa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVTAHE

Ha u3yuenue reometpun otBoautcs 2 yaca B Heaento B 10 kimacce u 1 vac B
Henemo B 11 kiacce, Bcero 3a jBa rojia oo0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI' O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NIOHATHS ~ cTepeoMeTpuu. Touka, ImpsMas, IUIOCKOCTb,
npoctpaHcTBo. IloHsTHE 00 aKCMOMaTH4YECKOM MOCTPOEHUH CTEPEOMETPUU:
aAKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IEPECEKAIOIIHECH,
napajulesIbHble W CKpeluBaromuecs npsmele. llapamiensHOCTs NpsAMBIX H
IUIOCKOCTE B IPOCTPAHCTBE: MapaJUICNIbHbIE IPSAMBIE B  IPOCTPAHCTBE;
NapaJLIENbHOCTh TPEX MPSMBIX; MAPALIECIBHOCTh MPSIMOA MU INIOCKOCTH. YTIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTel. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IUIOCKOCTH: TETpa’Ip, KyO, Mapajjiesieume; IOCTPOECHUE CEUEHUI.

[lepneHaAMKYJISIPHOCTE IPSIMOU U IJIOCKOCTH: MEPIIEHIUKYJISIPHBIEC NIPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE NApPAUICIBHBIE M TEPIEHAUKYISPHBIE K IUIOCKOCTH,
IPU3HAK NEPHEHAUKYIAPHOCTH MPSAMOM M IUIOCKOCTH, TEOopemMa O MpsSMOU
NEPIEHANKYJIIPHON IIOCKOCTH. YTJBI B IPOCTPAHCTBE: YrOJ MEXAY INPAMON H
IUIOCKOCTBIO;  JBYIPaHHBIA  yroJI, JIMHEWHBIA YroJl —JABYIPaHHOIO  yIJia.
[lepnenauKyIISlp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUAE
OT mOpsAMOM 70  IUIOCKOCTH,  MpoeKiuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IIJIOCKOCTEW: NPU3HAK  IEPIEHIUKYJSIPHOCTH — ABYX
IUIOCKOCTEN. TeopeMa 0 TPEX NMEPHEHAUKYIISIPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIDAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: n-yronpnas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI; IpsMasi U HaKJIOHHAs MPHU3MBbI, OOKOBas U
IOJIHAS IIOBEPXHOCTh IPU3MBI. [Tapamtenenunen, IIPSIMOYTOJIBHBIN
napajuielienunes] U ero cpoucrtsa. Ilupamupa: n-yronpHas nupamMuaa, I'paHd U
OCHOBaHUE MUPaMUIbI; OOKOBAs M MOJIHAsI TOBEPXHOCTH MUPAMUIbL; TPABUIIbHAS U
yCeu€HHas MNHUpaMuja. OJIEMEHThl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOI'PAHHMKH: IOHSATUE MPABHWIBHOIO MHOIOTPAaHHUKA; NPABHUIIbHAS NpU3Ma U
IIpaBUIbHAs IMpaMUAA; NPABWIbHAS TPEYrojbHAas INHpaMUa W IPABUIBHBINA
TeTpasap; KyO. IlpeacraBieHue o mpaBUIIBHBIX MHOTOIPAHHUKAX: OKTa’Jp,
noneka’ap u ukocasap. CeueHus Npu3Mbl U TUPaAMUIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSMOIA,
IUIOCKOCTH.  JJEMEHTbl CUMMETPUM B NHUPAMMAAX, Mapajuiejenunenax,
IIPaBUJIbHBIX MHOTOI'PAHHHKAX.



Brruucienne »SaeMEHTOB MHOTOTPAaHHUKOB: pEOpa, NMAroHaIM, YTJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTH MPSIMON IPU3MBI,
IJIOMAh OCHOBAaHMHA, TeopeMa O OOKOBOW IMOBEPXHOCTH MIPSIMOM TPU3MBIL.
[Inomanas OOKOBOM TMMOBEPXHOCTH W TIOBEPXHOCTH MPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mnupamuabl. [loHstue 006 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[Tomo6Gueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KJIACC

Tesia Bpaimenus

HunmmHapuyeckas IMOBEPXHOCTb, oOpasytomue HWIAHAPUIECKON
MOBEPXHOCTH, OCh IWIMHIPUYECKON TMoOBepxHOCTU. [lunmmHnp: ocHOBaHus u
OOKOBasi TMOBEPXHOCTh, OOpa3yrImass W OCh;, IUIOMIAJAh OOKOBOW H TMOJHOU
MOBEPXHOCTH.

Konunueckas moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolllie U BbICOTA; OCHOBAaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MMOBEPXHOCTU C]ephl.
B3aunMHoe pacnosnoxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
I0MAahL ChEephl.

N300paxenue Tea BpallleHus Ha IIO0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdephl; chepa, BOHCaHHAsT B MHOTOIPAHHHUK, WJIM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
MPSIMOYTOJILHOTO Tapayienenunena u ciaeAcTBus u3 He€. O0bEM muUiIuHIpA,
KoHyca. O0BEM I1apa u 1Ioaab chepsl.

[TonoGubeie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NMOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEN.

Ceuenus mwmHApa (TMApAICTbHO W TEPHEHANKYJISIPHO OCH), CEUYCHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJSIEe 4Yepe3 BEpIIMHY), CeYeHUs
niapa.

BeKTOpbI U KOOPAMHATHI B POCTPAHCTBE

Bexrop Ha miiockoctu u B mpocTpancTBe. CI0KEHNE U BRIYUTAHNE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PasmokeHue BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mapamnenenunena. Pemienwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBwil JACHCTBUH C BekTopamu. I[IpsimoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YToa Mexay BekTopamu. CKajasipHOE NPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NPsMBIMU U INIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3aa4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeaMmeTa
«MareMaTuka» XapaKTEpU3YIOTC:

I'pa:xknanckoe BocnmuTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKIAAHCKOMN MO3ULIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHIMCKOrO0 OOIIECTBa, TMPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA,
npoLenyp TIpaxkJAaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COLMAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON TPAXKIAHCKON MIACHTHYHOCTH, YBAKCHHUSI K
MPOIIIOMY Y HAaCTOSIIIEMY POCCUHCKOM MAaT€MAaTUKH, IIEHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSIM POCCUHMCKUX MAaTEMaTUKOB U POCCUMCKONM MaTEMAaTHUYECKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTUX HayKax, TEXHOJOTHUSX, chepax

HKOHOMHKH.
JlyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO HapoJa;

c(hOPMUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, JTHYECKOrO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTHYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKH U JIESITETbHOCTBIO
y4€HOT0; OCO3HAHUEM JTMYHOTO BKJIaJa B MIOCTPOCHHUE YCTOMYMBOTO OYAYIIIETO.

JcTeTHYECKOe BOCITUTAHME:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUAs ACTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajady, peneHun, pacCyXIeHUN;
BOCHPUMMYHMBOCTBIO K MATEMAaTUYECKUM ACIIEKTAM PA3JIMYHbIX BUJOB UCKYCCTBA.

du3nveckoe BOCIUTAHUE:

C(hOPMUPOBAHHOCTHIO YMEHHUS TIPUMEHATh MaTeMaTUYeCKHUEe 3HaHWUS B
HWHTEpecax 3J0poBOro u 6€30macHoro oopasa >KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHWE, COATAHCHPOBAHHBIN PEXUM 3aHATHA U

OT/BIXaA, peryispHas buznueckas AKTUBHOCTB); buznyeckoro
COBEpLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBLHOMN
NEATEIBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHAIBLHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBHIOOP
Oynymeir mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbIC ILIAHBI;



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MAaTeMaTHUYeCKOMY OOpa30BaHUIO W
caM000pa30BaHNI0 Ha MPOTSIKCHUHM BCEH JKU3HW, TOTOBHOCTHIO K aKTUBHOMY
YUYaCTHUIO B PEIICHUU MPAKTHYECKUX 3a/1a4 MATEMAaTHICCKOW HAITPABICHHOCTH.

IKOJIOrH4ecKoe BOCIIMTAHUE:

C(OPMHUPOBAHHOCTBIO JKOJOTHYECKON KYJIbTYPbl, MOHUMAHUEM BIIMSHUS
COIMATTbHO-9KOHOMHYECKUX TPOIECCOB Ha COCTOSIHHE MPUPOTHOW M COLMATBHON
CpeIbl, OCO3HAHUEM TJIOOATBLHOTO  XapakTepa JKOJOTHYCCKUX  MpoOIieM;
OpHCHTAIlMCH Ha MPUMEHEHHE MATEMAaTUYCCKUX 3HAHWUHM JUIsS pelICHUs 3a1ad B
00acTH OKpY)KaloLIeH Ccpeipl, IUIAHUPOBAHHUS TIOCTYIIKOB M OLEHKH UX
BO3MOYKHBIX MTOCJICJACTBUH JIJIsl OKPYKAFOILEH CPEJIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pPa3BUTHs HAyKM W  OONICCTBEHHOW MPAKTHKH, [MOHHMMaHUEM
MaTeMaTHYeCKON HayKu Kak c(epbl 4YelOBEYECKOH JEATEIbHOCTH, JTaloB ¢
pa3BUTUS W 3HAYMMOCTH JUJIS Pa3BUTHS I[MBWJIM3AIWW, OBJIAJICHUEM S3bIKOM
MaTEeMaTHKd M MaTeMAaTHYeCKOW KyJIbTYpOW KaK CpEICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYI0 M HCCIIECIOBATEILCKYIO JICSITCILHOCTD
WHIMBUYAIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS MPOTrpaMMbl Y4eOHOTO Ipeamera
«Martemaruka» XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMU, YHUBEPCANbHBIMU PeSYNAMUBHIMU OCUCMBUIMU.

1) Vuusepcanvnvie  noznasamenvHvle  Oeticmesus, obecneyusarom
Gdopmuposarue 06a3z08bIX KOSHUMUBHBIX NpoYeccos odyyaowuxcs (oceoeHue
Memo008  NO3HAHUSL — OKpYICAlowe2o0  Mupda,  NpumMeHeHue  JI0SUYeCKUX,
UCCIe008aMeNbCKUX Onepayuli, yMeHut pabomams ¢ ungopmayueti).

Ba3oBble Jjornyeckue AeicTBHA:

+  BBISBIIATH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMaTHYECKUX
00BEKTOB, TOHATHNA, OTHOIICHUA MEXIy MOHITHAMH; (HOPMYyIUPOBATH
ONpE/CNICHUs]  TMOHSITUM; yCTaHABIMBATh CYIIECTBEHHBIA  MPU3HAK
KJaccuduKalu, OCHOBaHUs Jii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJAMMOTO aHaJIN3a;

+ BOCIpUHUMATh, (OpMyIMpOBaTH H  NPeoOpa3OBBIBATH  CYXKJICHUS:
YTBEPAUTEIbHbIE W OTpPUILIATEIbHBIC, CAMHUYHBIC, YAaCTHBIE W OOIIHE;
YCJIOBHBIE;

s BBIBIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTUBOpeurss B (akTaxX, JaHHBIX, HAOJIOJCHHUSAX U YTBEPKIACHUAX;



npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH M
IIPOTUBOPEYNH;

+ JIeJaTh BBIBOJBI C HCIIOJIb30BAHHEM 3AaKOHOB JIOTHMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKJIFOUEHUH 10 aHAJIOTHH;

s TIPOBOJHUTH CaMOCTOSITEIILHO JI0Ka3aTeIbCTBa MaTeMaTHYECKUX
YTBEPKIAEHUU (MPsSIMBbIE U OT NMPOTUBHOIO), BBICTPAaUBATh apTyMEHTALMIO,
OPUBOJUTH MPUMEPHl UM KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJIBI;

« BbIOMpaTh CHocOO pelleHus y4eOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOUpATh HauboJee MOAXOJAUMI ¢ y4E€TOM
CaMOCTOSITEJIbHO BBIICJIEHHBIX KPUTEPUEB).

ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

*  HCIIOJI30BAaTh BONPOCHI KAK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHMS;
dbopMyaMpoBaTh BONPOCHI, (UKCUPYIOIIKE MPOTUBOpEUUe, MpodeMy,
yCTaHaBIMBaTh HCKOMOE€ U  JaHHOe, (OpMUPOBATh  THUIOTE3Y,
apryMEHTUPOBATH CBOKO MO3UIUIO, MHEHUE;

* TNPOBOAMTH CaMOCTOSTEJIbHO CIUIAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTU4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BeKTaMU, SIBJICHUAMHU, IPOLIECCAMH;

+  CaMOCTOSTENHHO (pOpMyTUPOBaATH 0OOOIIEHUS U BBIBOJIBI IO pe3yJbTaTaM
POBENEHHOTO HAOIIO/IEHUS, HUCCIEIOBaHUS, OLIEHUBATH JOCTOBEPHOCTH
MOJIYYeHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

s TPOTHO3MPOBATh BO3MOYKHOE DPa3BUTUE INPOILIECCA, A TAKKE BBIABUTATH
IPEANOJIOKEHNS O €r0 PAa3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ nunopmanmeii:

»  BBIIBJIATH AedUIUTH MHGOPMAIMK, JAHHBIX, HEOOXOJIMUMBIX /Jisi OTBETA
Ha BOIIPOC U JJIsI PELLICHHUS 3a]1a4u;

« BbIOMpaTh  MHGOPMALMIO W3  WCTOYHUKOB  PA3jIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH MHGPOPMAIIUIO
pa3IMuYHBIX BUAOB U (POPM MPEICTABICHHUS;

+  CTPYKTYypUpOBaTh MH(MOPMAIUIO, IPEACTABIATh €€ B pa3IMUHbIX (hopmax,
WUTIOCTPUPOBATH T'paprueck;

+ OLECHUBATh HaAEXHOCTD uHbOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyJIUPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie KOMMYHUKAMUEHble  Oelicmeus, 0becneuusarom

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 NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
XO/y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH Pe3yibTaT;

B X0/ie 00CYKJIeHHS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, penraeMoi 3a/1auu, BbICKa3bIBaTh UJIEU, HAIICJIEHHBIE HA TIOUCK
peIlIeHUs; COMOCTABIATh CBOM CYXIEHHUS C CYXICHUSMHU JIPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3Iu4Me U CXOJCTBO IMO3MUIIMIA; B
KOPPEKTHOH Gopme hopMyTHpoBaTh pa3HOIIIACHS, CBOM BO3PAKEHMUS;
OpeACTaBIATh  pe3yjibTaThl  pEIICHWS  3aJadd,  OKCIEPUMEHTAa,
UCCIIEIOBaHMsI,  TMPOEKTa;  CAMOCTOSITENTbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAlMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYINECTBA  KOMAHIHOH W
WHUBUyJIbHON pabOThI pH pENeHUH YU4eOHBIX 3a/1a4; TPUHUMATH 11EITh
COBMECTHOUM JEeATEIHbHOCTH, IUTAHHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThI, pactipeieNiATh BUABI pabOT, JOTOBApPUBATHCS, 00CYKIATh MPOIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYkIeHHS, 0OMEH MHEHHUM,
«MO3TOBBIE TITYPMbI» W WHBIE); BBIMOJHATH CBOIO YacThb pabOTHl M
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH WIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMYJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUS.

Vuueepcanvuvie  pecynamuenvie  Oeiicmesusl, obecneyusarom

Gopmuposanue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, aJITOPUTM PELICHUS 3aJ1a4i, BEIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHbOopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOW pediekcnun Kak OCO3HAHHS
COBEpUIAEMbIX JIEUCTBUIA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIaJIETh CHOCOOaMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHus MaTeMaTHYeCKOHN 3a/1auu;

NpEABUJIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU
3a/laud, BHOCHUTh KOPPEKTHUBBI B [IESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, JAHHBIX, HAUJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



+ OIICHMBAThb COOTBETCTBUE pe3yJbTaTa WEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHTh OIIHUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

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

OnepupoBaTh NOHATUAMU: MAPAIIIETBHOCTh U NEPIEHIUKYIISPHOCTD MPSIMbIX
U TNIOCKOCTEM.

KnaccupunurpoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

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

OnepupoBaTh TMOHATHUSMU: MHOTOI'PAHHUK, BBIMYKJIBIA W HEBBITYKJIbIHI
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, PaBUILHBIA MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (TIUpamMuja; MpU3Ma,
MPSIMOYTOJIBHBIN TTapaJlJIeNIeHe 1, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BBIOHpAs OCHOBaHUS TUTSL
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH, IPaBUJIbHBIC
MHOTOTPAHHUKH; PSMbIC U HAKJIOHHBIE TIPU3MBbI, TTapaslICIICTUICIbI).

OnepupoBaTh MOHIATUSIMU: CEKYIIasi IJIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUYEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CE€UEHHS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITNOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEXKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHUI
CBEpXy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Win
aIropuTMaM, NPUMEHSAS HU3BECTHbIC AHAIMTUYECKUE METOAbl NPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TIPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEILIHUBAIOIIUMUCS MIPSIMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMYMH 1O 00pas3aM Win
aNropuTMaM, NPUMEHSASI HU3BECTHbIC AHAIMTUYECKUE METOAbl NpPU PEIICHUU
CTAHJAPTHBIX MaTeMaTHYECKMX 3aJad Ha BBIYUCIEHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXKIYy TMPSIMOM W  IUIOCKOCTBIO, MEXTY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Brraucasate 00bEMBI U TIIOMAU TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3MA,
nupaMuga) € TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOIIEHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETPUS B NPOCTPAHCTBE; LEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEJICTaBICHHYIO HAa YEepPTEeKax U
PUCYHKaX.

[IpumensaTh TeoMerpuueckue (akThl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, IPEANOJIAraloIINX HECKOJIBKO IIaroB PELICHHUS, €CJIA YCIOBUS MPUMEHEHUS
3aJ1aHbl B IBHOH (opMme.

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

[IpuBOaMTH HpUMEpPbl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKWA3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIM3UPOBATH pPEAbHBIC
CUTyallUM W IPUMEHATh W3Y4YCHHBIC IIOHATHS B INPOLIECCE IMOUCKA PELICHUs
MaTeMaTU4YeCKu CQOPMYJIMPOBAHHOM MPOOJIEMBbI, MOJIECIMPOBATH peabHbIC
CUTyallUh Ha $3bIKE TIE€OMETPUH, MCCIEAOBaTh MOCTPOCHHBIE MOJEIN C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TEOpeM, amnmnapara aireopsl; penarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM I€OMETPUUYECKUX BEJIMUNH.

11 KUIIACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O0Opa3yroue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yroline KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

PacmoznaBats Tena Bpamenus (UIMHAP, KOHYC, cdepa u map).

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KrnaccugumupoBaTs B3auMHOE pacroyioskeHue chepsl 1 MI0CKOCTH.

OmnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTAa, BBICOTA
CErMEHTa; IIAPOBOW CJOW, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIOS;
1apOBOU CEKTOP.

Bbruncnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH Tel  BpalICHHS,
re€OMETPHUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

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

BbIUMCIATE COOTHOIICHUSI MEXIY TUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemMble (QUTypbl OT PYKM U C NPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) TIIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

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

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOKEHHS BEKTOPA Ha YUCI0, OOBACHIThH, KAKUMH CBOMCTBAMU OHM 00JIaJ1al0T.

[TpuMeHsTh paBUIO MapajuIeIenuIea.

OnepupoBaTh NOHATHAMU: I€KAPTOBbI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJd MEXIY
BEKTOpaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

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

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (aKThl IS PELICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEeANOJaratoiX HECKOIbKO [AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOU (hopme.

Pemare mpocreiimme reoMeTpuuecKkue 3aaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKUX OTHOIICHHH U
HAX0XKJI€HHWE TeOMETPUUECKUX BEJIMYMH 10 00pa3iaM Wi alfOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKALIMOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUYECKUX 3a]1a4.

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

[IpyMeHATh MOJYyYECHHBbIE 3HAHHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallUn W TPUMEHSTh W3YUYCHHbIC IOHATHUS B IPOLIECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEasbHbIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, HCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajreopbl; pemarb
MPAKTUYECKUE 3a7a4H, CBA3aHHBIE C HAXO0KICHUEM F€OMETPUUECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

Kosun4yecTBo 4acos DJIeKTPOHHBbIE
Ne HanmeHoBaHue pa3/iesioB U TeM (mudpoBbIe)
Kourpoabubie IIpakTnueckue
n/n MPOrpamMmbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B crepeoMeTpuio 10
) [IpsiMbIe U TUIOCKOCTH B MPOCTPAHCTBE. 12 |
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [MepneHIUKYISIPHOCTH MPSMBIX U 12
IJIOCKOCTEN
4 Vil MeXAy NPSIMBIMU U INIOCKOCTSIMU 10 1
5 MHororpanHuKu 11 1
6 O6bEMBI MHOTOIPaHHUKOB 9 1
7 IToBTOpEHUE: CeueHMs, paCCTOSHUS U YTIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHBbIE

HaumeHoBaHue pa3aeioB U TeM un¢pposbIe
Ne n/m P Koutpoabuble IIpakTunyeckue (mupp )

NPOrpaMmbl Bcero o0pa3oBaTejbHbIE

padoThI padoThI
pecypchbl

Tena Bpamenus 12

OO0BEMEI Tel 5 1

BekTopbl u KOOpAUHATHI B MPOCTPAHCTBE 10 1

[ToBTOpeHnue, 06001IeHNE, 7 1

cUCTeMaTH3alus 3HaHU!
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KJIIACC

Ne
n/u

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTpoJuabHsbie
padoThI

IIpakTH4eckune
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, JI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n300pakeHus: Ha PUCYHKAX:
M300pakeHus MJIOCKOCTEH, MapaIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[TonsTHs: mepecekaronuecs MIOCKOCTH,
MepeceKaromrecs npsiMasi ¥ IIOCKOCTb

[TonsTHs: mepecekaronuecs MIOCKOCTH,
MepeCceKaroIIMecs mpsiMasi ¥ TIOCKOCTh

3HAKOMCTBO C MHOTr'OrpaHHUKaMu,
n300pakeHre MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha NPOCKIMOHHBIX YCPTECIKAX

HauanbHble cBefieHUs 0 KyOe U mupamue,
uX pa3BEépTKU U Moaenu. CeueHus
MHOTI'OT'DaHHUKOB

HauanpHbie cBeieHns o Kyoe U mupamusie,
ux pa3BEéPTKH U Mozeu. CedueHust
MHOT'OTPaHHUKOB

[Tonsatre 00 akCHOMATHUYECKOM
MTOCTPOCHHUH CTEPEOMETPHUN: aKCHOMBI
CTCPEOMETPHUH U CICACTBHS M3 HUX




[ToHsATHE 00 AKCHOMATUYECKOM

8 MMOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI
CTEepEOMETPHUU U CIEACTBHS U3 HUX
[TonsTHE 00 aKCHOMATUYECKOM

9 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

10 IIOCTPOEHUH CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
BsaumHoe pacrnonoxeHue npsiMbix B

1 MIPOCTPAHCTBE: MepeceKarouecs,
napajuleNbHbIE U CKPEIIBAIOIINECs
psiMbIEe
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

12 MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBIE B
MIPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEN B

13 npoctpanctse: [lapamienbHOCTh NPAMON 1
IJIOCKOCTH

14 VYIJIBI ¢ COHANPABIEHHBIMU CTOPOHAMH

15 VYron Mmexay NpsMbIMU B IPOCTPAHCTBE

16 Yroia Mexay IpsMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh MIOCKOCTEM:
NapajuleIbHbIE MIII0CKOCTH

18 CgoiicTBa mapajuieNIbHbIX IOCKOCTEHN

19 [Ipocreiinme npocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: TETPadp, KyO,




MapajienenuIe]

20 [Toctpoenue ceuenunit

21 ITocTpoeHue ceueHni
KonTponbHas pabota o Teme "Ipsimbie 1

22 IJIOCKOCTH B ITPOCTPAHCTBE.
[TapannenpHOCTH NPSIMBIX U IJIOCKOCTEN"
[TeprieHAMKYASAPHOCTH NPAMOUN 1

23 TJIOCKOCTH: TIEPIICHIUKYJISIPHBIE MPSIMBIE B
IIPOCTPAHCTBE

o4 [Ipsmbie napauienbHbIE U
MEPIEHIUKYISIPHBIE K TNTIOCKOCTH

75 [IpsiMble nmapasienbHele U
NEPIEHIUKYIISPHBIE K IIJIOCKOCTU

26 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMON U
IIJIOCKOCTH

7 [Ipu3Hak nepneHIuKyJISIPHOCTH IPSMON U
IIJIOCKOCTH

73 Teopema o0 IpsAMOi NEPIIEHIUKYIIIPHOMN
IJIOCKOCTH

29 Teopema o mpsIMON EPICHANKYIISIPHOM
IIJIOCKOCTH

30 Teopema o mpsIMON MEPIICHANKYIISIPHON
IIJIOCKOCTH
IlepnieHIUKYNSIp U HAKJIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 0 IIJIOCKOCTH

1 [lepneHuKynsp U HAKIOHHBIE: PACCTOSIHHUE

OT TOYKHU O INIOCKOCTHU, paCCTOAHUC OT




IIPSIMOM 10 IJIOCKOCTH

[leprnieHIuKyNsSIp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepnieHIUKyYNAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH J0 MJIOCKOCTH, PACCTOSTHUE OT
MPAMOM 10 MIIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOI MEXKAY
MNPAMOU U TIIOCKOCTHIO

36 JIByrpaHHBIN yroJi, TUHEHHBIN yroil
JIBYTPaHHOTO yTrja

37 JIByrpaHHbIN yroJi, TMHEUHBIN yroJ
JBYTPaHHOTO yTrja
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

38 MPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IJIOCKOCTEN
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

39 IIPU3HAK MEPIEHIUKYISIPHOCTH JBYX
IIJIOCKOCTEN
IlepneHUKYISAPHOCTD IIIOCKOCTEM:

40 IIPU3HAK NEPIECHANKYIIIPHOCTH ABYX
IIJIOCKOCTEN

41 Teopema o TpEX mepHeHIUKYIApax

42 Teopema o0 Tpéx neprneHauKyaspax

43 Teopema o TpEX NepHeHIUKYIApax
KonrtponbHast pabota o Temam

44 "IleprnieHANKYISAPHOCTD MPSIMBIX U

~n

IockocTeil" v "YTiIbl MEXAYy NPSIMbIMU U




IJIOCKOCTSIMA"

45

IToHsiTE MHOTOIPaHHUKA, OCHOBHBIE
3JIEMEHTBI MHOIOTPAaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOI'OTPaHHUKA

46

[Tpu3ma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IPU3MBL; IIPsIMasi U HAaKJIOHHAS
pU3Mbl; OOKOBAs U MOJIHAs TOBEPXHOCTh
MIPU3MBI

47

[Tapannenenumnen, NpAaMOYTroJIbHBIN
MapajieienuIe U ero CBOMCTBa

48

IInpamupa: n-yroiapHas NMpaMUIa, TPaHU U
OCHOBaHUE MUPaMUJIbl; OOKOBas U MOJHAS
MTOBEPXHOCTh NMUPAMU/IbI; IPABUIIBHAS U
ycedu€HHas MupamMuia

49

[IpaBunbHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUIILHOTO MHOTOIPAHHUKA; TpaBUJIbHAS
npu3Ma u npaBujibHas MUPaAMUAA;
MpaBWJIbHAS TPEYroibHas MUpaMua u
MPaBWIbHBIN TETpadip; KyO

50

[IpencraBienne o MPaBUIBHBIX
MHOT'OTPaHHUKAX: OKTa3p, JOAECKadAp U
HUKOCadIP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, NIPSIMOH, TUIOCKOCTH.
DNEeMEHTB CUMMETPUH B IUpaMUIax,
napajuiejenumnesax, NpaBUiIbHbIX
MHOI'OIPaHHUKAX




Brraucnenune 371eMEHTOB MHOT'OTPpaHHUKOB:

>2 p€Opa, TuaroHasu, yribl I
[Tnomans 60KOBOI MOBEPXHOCTH U MOJTHOM
53 MOBEPXHOCTU MPSIMON TIPU3MBI, TUIOIIATH |
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaae 60KOBOI MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABIIILHOMN MHUPaMUJIBI, !
TeopeMa O TIoHaau OOKOBOM TOBEPXHOCTH
YCEUEHHOW MUPaMUIbI
55 KontponbHas paboTa mo teme |
"MHOrorpaHHuKH"
56 [Tonsitue 06 06bEMe 1
57 O0BEM nupamMuIbl 1
58 O06BEM TUpaMuIBI 1
59 O0BEM nupamMuIbl 1
60 O06BEM TUpaMuIbI 1
61 O0BEM TPU3MBI 1
62 O0BEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbras padota mo teme "O0bEMBI |
MHOTOT'PAaHHUKOB"
[ToBTOpEeHME, 0600IIEHNE CHCTEMATHU3AIIHS
65 3HaHui. [locTtpoeHue ceueHuii B 1
MHOTOTpaHHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEMATHU3AIIHS
66 3HaHUW. BpIuncieHne pacCTOSHUN: MEXIY 1

JIByMsI TOUKaMH, OT TOYKH JI0 IIPSMOM, OT




TOYKH O0 MIIOCKOCTH, MCIKIAY
CKpCHIUMBAOIIHUMHUCS ITPSIMBIMHA

67 HToroBast KOHTpOJbHAs paboTa

[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHUW. Beraucienue yrios: Mexay

68 CKPEIMBAIOIINMUCS PSIMBIMU, MEXKITY
MPSIMO U TUIOCKOCTBIO, IBYTPAHHBIX

YTJIOB, YIJTIOB MCKAY MJIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
ITPOITPAMME

68




11 KJIACC

Ne n/m

Tema ypoka

KoanuyecTBO 4acos

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: UeHTp, paanyc, TUaMETP;
IUIOIA/Ib TOBEPXHOCTHU CheEpPbI

B3aumuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas INIOCKOCTh K
chepe; miomaas cheps

N3o6paxkenue cdepsl, mapa Ha
miockocT. CeyeHus mapa

[unuHgpruveckas MOBEpXHOCTb,
o0pa3yronue MUIHHIPUISCKON
IMMOBCPXHOCTH, OCb HHHHHHqueCKOﬁ
MIOBEPXHOCTHU

[{unuHIp: OCHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
IUIOIIAAh OOKOBOI M ITOJIHOM
MOBEPXHOCTH

N300pakeHune MUIMHIPA HA TUIOCKOCTH.
Pa3BépTka nmnmnapa. CeueHnust

HWIMHIPA (MJIOCKOCThIO, TapajlIeIbHOMN
WIM NIEPIEHIUKYIISIPHON OCH LIMJIMHAPA)

Konnueckas MoBEpXHOCTh, 00pa3yromime
KOHHYECKOW TOBEPXHOCTH, OCh U
BEPIIMHA KOHHYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMeE 1 BepILINHA,

8 00pa3syrolas 1 OCh; IJIOIIAlb OOKOBOM 1
MOJTHOM TOBEPXHOCTHU
VYceuéHnplil KoHYyC: 00pa3yrolye u

9 BBICOTA; OCHOBAHUS U OOKOBAsI
MOBEPXHOCTh
N306paxkenne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca

10 (MII0CKOCTBIO0, MAapaJIEIbHON
OCHOBAHUIO, U TNIOCKOCTHIO, MMPOXOISAIIEH
4yepes3 BEPIIMHY)

1 Kom6unanus ten BpaieHus u
MHOTOTPaHHUKOB
MHororpaHHuK, OMIMCAaHHBIA OKOJIO

12 cthepsl; chepa, BIucaHHas B
MHOTOTPaHHUK WM B TEJIO BPALCHUS

13 [TonsiTie 06 06béMe. OCHOBHBIE
CBOIcTBa 0OBEMOB TeN

14 O0BéM UIMHIpa, KOHYCa

15 O0BEM 1rapa u wiomaas chepsl
[Tomo6HBIE TeNna B IPOCTPAHCTBE.

16 CooTHo1IEHN MeX Y IUIOIAIIMU
MOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TET

17 KontponpHas padota mo temam "Tema
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MIIOCKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAaHUE BEKTOPOB

20 YMHOKXEHHE BEKTOpA Ha YUCIIO




21

PasnosxeHue BekTOpa 1o TpEM
HEKOMIUTaHapHBIM BeKTopaM. IIpaBuito
napajuleJenune1a

22

Pemenue 3amay, cBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUII JCUCTBUH C
BEKTOpaMHU

23

[IpsaMoyronbHas cucrema KOOpAMHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimme 3aga4n B KOOpAUHATAX

24

VYron mexay Bektopamu. CkansipHOe
IIPOU3BEIEHNE BEKTOPOB

25

Beluucnenue yrioB Mexay IpsIMbIMUA U
IJIOCKOCTSIMU

26

KoopauHaTHO-BEKTOPHBII METOA NTPU
pEeLIECHUU T€OMETPUYECKUX 3a1a4

27

KoHnTtposbHas pabota mo teme "Bektopsr
Y KOOPJMHATHI B MPOCTPaHCTBE"

28

[ToBTOpeHue, 0600IIEeHNE U
cucremMaru3anus sHaHu. OCHOBHEIE
burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpeHue, 0600IIeHNE U
cucremMaru3sanus sHaHu. OCHOBHEIE
burypsl, GaxThl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpeHnue, 0600IIeHNE U
cucTeMAaTu3alusa 3HaHUi. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpeHue, 0600IIEeHNE U

31 cUCTeEMaTu3anys 3HaHul. 3agaqyu 1
IUTAHUMETPUH B METOJIbI HX PEIICHHS
[ToBTOpeHue, 0600IIeHNE U

1 cucreMaTtu3alus 3HaHui. OCHOBHBIC !
¢burypsl, hakThl, TEOPEMbI Kypca
CTEPEOMETPUHN

33 Hrorosast KoHTpOJbHASA paboTa 1

34 [ToBTOpEHwME, o6o6meruIe u |
cUCTEeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




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

1. Maremaruka: ainredpa 1 Ha4yaja0 MaTeMaTUYECKOro aHaJn3a,
reomerpus. 'eomerpus, 10-11 knaccsl/ Atanacsin JI.C., byty3oB B.®.,
Kanomues C.b. u apyrue, Akunonepnoe oomectso «M3narenbcTBo

«IIpocsemieHue»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1. Marematuka: anredpa 1 HaYaJI0 MAaTEMATUYECKOTO aHAJIN3a,
reometrpusi. ['eometpus, 10-11 knaccwl/ Atanacss JI.C., byty3os B.®.,
Kanomues C.b. u apyrue, Akunonepnoe o6mectso «M3narenpcTBo
«IIpocseieHue»

2. Pabunosuu E.M. ,3amaun u ynpaxxHeHHs] Ha TOTOBBIX uyepTexax. 10 —
1 1xnaccel. I'eometpusi, LIJIEKCA, M.-2014

3. Epmoga A.II, I'omo6oponsko B.B., CamocTosiTenbHBIC U KOHTPOJIbHBIC

paboTsl o reomeTpun s 10 knacca., MJIEKCA, M. - 2013

HHUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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