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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 0a30BOro ypoBHS st
obyuarommuxcss 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
TOCYZapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIET0 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY OO0pa30oBaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00€CII€YUBAET OBJIJICHUE KIIOYEBBIMU KOMIETEHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U TI03HABATEIHHOTO Pa3BUTHSA
JUYHOCTH 00YJarOIIuXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPUHM B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0ydYarommxcs, (QOpMUPOBaHUS (PYHKIIMOHAIBHOW MAaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOUCXOKJIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOUICHHUH PEaJbHOTO M WACAIBHOTO, XapakTepe OTPaKEeHUs
MAaTeMaTHYECKOW HAyKOW SBICHHM M MPOLECCOB PEAIBHOIO MHUpa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOrO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAWMBIX [JIsl aJanTaldd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETrO
oOmiero o00pa3oBaHus, TaK KaKk O0O0ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlornueckoe MbllUIeHHE, (OpMHUpPYEMOE NpPHU H3YYEHUH OO0yYarolMMUCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIEMOYKH JIOTHUECKUX YTBEPKACHUN
B XOJ€ pELICHUS TeOMETPUYECKHX 3aJady, YMEHHUE BBIJBUTaThb W OIPOBEPrarh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCA IPHU PELICHWH 33]a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX 00JAcTsIX AESITeNbHOCTH 4denoBeka. OpHeHTalMs 4elloBEeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHUs OKPYIKAIOLIETO MHUPA, YCIOBHE YCIHEIIHOIO NO3HAHUS M aKTHUBHOIO
npeoOpazoBaHus  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHJBI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MPOPECCHOHATIHHO BAXKHBIX KadeCcTB, MOITOMY aKTyalbHa
3ajaya (OPMHUPOBaHUS y OOYYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUIHOCTH OOpPAa3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJTrOTOBKE K IMIPAKTUYECKON AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOM
ypoBHE o0OyueHusi — 00meo0pa3oBaTeibHOE U OOILIEKYJIbTYpPHOE pa3BUTHE
oOydaromuxcst ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUM,
creun(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIEITHOTO MPOIOKEHUST 00pa30BaHUs
0 CHENUATIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAJIHBIM UCTIOIb30BAHUEM I€OMETPHUU.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCIBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum oO6pa3zoMm, oOydaroliyuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTEMaTUYeCKHE YMEHUS, CBS3aHHBIC
co crnenu(puKoOd TeoOMETpUd M HEOOXOAUMBIC I KU3HU B COBPEMEHHOM
obmectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oosee
riyOOKO, €cliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATFHON AEATEIbHOCTH.

JIoCTH)KEHHE IeJIM  OCBOCHHS TMPOTrpaMMbl  O0OECIeUMBACTCA pPELICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3ajJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUU KaK 4YacTH MHPOBOMH

KYJIBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opmMHUpOBaHHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUs
KaK O BOXHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX ONMUCHIBATD
U U3y4aTh pa3HbIC SBICHUS OKPY>KAIOILIET0 MUPA;

o (¢opmMHupoBaHME YMEHHs paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHuUs;

e OBJIAJICHUE METOJIAMHU PEIICHHUS 33/7a4 Ha MOCTPOCHHUS HA U300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (dopMupoBaHHE YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHUSMH O
MHOT'OTpaHHHMKaX U TeJax BPAICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  AaNrOpPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHEe yMEHHUS TPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X JIeHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HIPAaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0yyaromuxcsi, MO3HABATEJIbHONH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE pAclo3HaBaThb MPOSBIECHUS TIE€OMETPUYECKHUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX U TMPU M3YyYEHUU APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HMX Ha SA3bIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATh U OLIEHUBATH MOJYyYEHHBIE PE3YyJIbTaThI.

OTIMYUTENHEHON OCOOCHHOCTHIO MPOTPAMMBI SIBJISIETCS BKIIIOUEHHE B KYPC
CTEPEOMETPUU B Hayaje €ro M3y4eHHs 3ajady, pellaeMblX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHMUSI, ¥ OTIPEICIEHHBIM 00pa30M OpraHu30BaHHasi paboTa HaJl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOIO U IMPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLIECCOB, MOTUBUPYET K
JanbHENIIeMy U3YUYEHUIO PEMETa.

[Tpenmourenue oTAAETCS HATISAIHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUYallluXcsi B Kypce€ CTEpPEOMETPUU MPOBOAMUTCS 3a CUET pelIeHUs 3a]ady Ha
CO3JJaHUE€  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3za MPOBOAMUTCS C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSX OTBIICYEHHS] OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMS €r0 UCXOJHOTO COJAEPIKAHMS.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHukny, «IIpsiMble U TIIOCKOCTH B MPOCTpAHCTBE», «Tea BpalleHus»,
«BeKTopbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUYECKUX YMEHUN
pacnpenensieTcs HE TOJbKO IO COJAEP)KATEIbHBIM JIMHHSM, HO W IO To0JaM
00yueHHUs Ha YPOBHE CpeIHET0 00I1ero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM PE3YJbTaTaM
OCBOCHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydYeHHs,
CTPYKTypUpPOBaHO TakuM o0Opa3oMm, 4YTOObl OBJAJCHHE T'€OMETPHUUECKUMU
NOHATUSAMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATEIBHO U MOCTYIIATEIBHO, C
cOOJII0/IEHUEM TIPUHIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMS BKIIOYAINCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKHX MPEICTaBICHUN O0YyYarolUuXcs, pacliupsis u
yriayousist e€, o0pa3ysi MpOoUHble MHO>KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

Ha u3yuenue reometpun otBoauTcs 2 yaca B Heaento B 10 kinacce u 1 vac B
Henemo B 11 kitacce, Bcero 3a jiBa rojia o0yuenus - 102 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMAaTHYECKOM TIOCTPOCHUHM CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHoe pacnosioxeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECs,
napajulesIbHble M CKpemmBarommecs npsmele. [lapamtensHOCTs NpsAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUICIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NAPAILIEIBHOCTh MPSAMON M IJIIOCKOCTU. YTJBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKkocTei. I[lpocreiiimve mpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; IOCTpPOEHUE CEUCHHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIE MPSMbIC B
IIPOCTPAHCTBE, NPSAMBbIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TIJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  Yroj, JIMHEHMHBIM yrojJ JBYTPAHHOIO  yrIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSHUE
OT mpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  GuUrypsl Ha  IUIOCKOCTb.
[leprieHIMKYIAPHOCTh  IIOCKOCTEW: NPU3HAK  IEPIECHAUKYJSIPHOCTH  JABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAHHUKHM; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yronpHas
IpU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsiMasi U HAKJIOHHAs MPU3MBbI; OOKOBas U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: nN-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPaMU/Ibl; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBunbHbIE
MHOTOTPAHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MaA U
NpaBWIbHAs MHPAMUIA; NPABUJIbHAs TPEYroJibHas MNHUpPAaMHUAA W IPaBUIbHBIN
TeTpa’dap; KyO. IlpencraBieHre O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadIp,
nozekasip 1 ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBL.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBUJIBHBIX MHOT'OTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHWHA, TeopemMa O OOKOBOW TMOBEPXHOCTH WIPSIMOM TMPHU3MBIL.
[Inomanas OOKOBOM TMMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuabl. [lonstue 006 00bEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEpPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesa Bpalmenus

HunmuHapuyeckas IIOBEPXHOCTD, oOpazyroniue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWIMHIPHUYECKONW TMOBEPXHOCTH. LlWnuHAp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh;, IUIONIAJAb OOKOBOW W TOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHWYECKOM MoBepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolye U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxxenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cepe;
10 CHEpHI.

N300paxenue Tea BpallleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMmOuHanum Ten BpalieHuss UM MHOTOIPAaHHUKOB. MHOTOIpaHHUK,
onucaHHbIM oOkoJI0 cdepwl; chepa, BOMCaHHAsT B MHOTOIPAHHUK, WM TEJO
BpalllCHUS.

[Tonsitue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tem. Teopema 06 00BEME
OpSIMOYTOJIBHOTO Tapajjienenumnesa u ciaeactsus u3 He€. OO0BbEM LMIMHIpA,
KoHyca. O0BEM 11apa U 1IoIaab chephl.

[TonoGueie Tena B mnpocTtpancTBe. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEIL.

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEYEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BexTop Ha muiockocTu U B mpocTpancTBe. ClI0KeHUE U BEIYMTAaHHE BEKTOPOB.
YMHOKeHne BeKTopa Ha yucio. Pa3noxeHne BekTopa mo TpéM HEKOMILJIaHAPHBIM
BekTopaM. [lpaBuno mapamienenunena. Pemenwe 3agad, CBSI3aHHBIX C
NpUMEHEHUEM TpaBwil JACHCTBUU C BekTopamu. IIpsiMmoyroisibHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJMHATax. YTroa Mexay BekTopamu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbBIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPU PELICHNN F'€OMETPUYECKUX 3aa4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTo TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO UYJieHa POCCHMCKOrOo OOIIEeCTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSMHI 1 Ha3HAYECHUEM.

IIarpuornyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MICHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOAILIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTH)KCHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTEH pOCCHIICKOTO Hapo/a;

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTUYECKUM MMPUMEHEHUEM JIOCTUKEHUI HAYKU U JIEATEIIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHPY, BKIIOYAs ACTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, pacCyXICHUN;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM aCIIeKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTBIO YMEHHUS MPUMEHATh MaTEeMaTHYECKUE 3HAHUS B
MHTEpecax 3J0pOBOT0 U 6€30MacHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHU U

OT/IbIXa, peryssipHast buznueckas aKTUBHOCTB); ¢duznyeckoro
COBEPILIEHCTBOBAHUS, npu 3aHATHUAX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHWEM IICHHOCTH TPYAOJIOOWS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAIBLHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEpIIAaTh OCO3HAHHBIA BBIOOP
Oynymeid mnpodeccur U peanu30BbIBATH COOCTBEHHBIE KU3HEHHbBIC IJIAHBI;



TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTreMaTHYeCKOMy OOpa30BaHUIO U
CaMOOOpa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 33/1a4 MaTeMaTUYECKOW HAMPABICHHOCTH.

IK0JIOrHYecKoe BOCIIUTaHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLHAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAJIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapakKTepa JKOJOTHYECKUX  IMPOoOJeMm;
OpPUEHTAIlME Ha NMPUMEHEHHWE MATeMaTUYECKHWX 3HAHWM ISl pelIeHUs 3ajad B
00JIaCTH  OKpYXarolleil cpenapl, IUIAaHUPOBAaHUSI TOCTYIIKOB U OIEHKH HX
BO3MO>KHBIX MMOCJIEACTBUN JIsI OKPYKAIOIIEU CPEIBI.

IleHHOCTH HAYYHOTO MMO3HAHUSA:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, TMOHHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeIoBEYeCKOW MJesATEeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH IS PA3BUTHUS LMBWIN3ALKMHU; OBJAJCHUEM SI3BIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CpEICTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATh MPOEKTHYI0 U HCCIEI0BATEIbCKYIO IEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaTbl OCBOCHMSI MPOTPAMMbl Y4EOHOrO MpeaMera
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuueepcanomuvie  nosnaeamenwvuvie — Oelicmeus, — 0OeCnevuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memooo8  NO3HAHUSL — OKpYJHCAlowWe20  Mupa,  NpUMeHeHue  J102U4eCKUX,
Ucc1e008amenbCKux onepayull, yMeHut pabomamso ¢ ungopmayueti).

Bba3oBble JJornyeckue aeiicTBHA:

e BBIBIISTH U XapaKTEPU30BaTh CYLIECTBEHHbIE MPU3HAKA MAaTEMaTUYECKUX
00BEKTOB, TMOHATHUM, OTHOIICHUW MEXIy MOHITHAMU; (HOPMYyITUPOBATH
OTIpeNIeTICHUs]  TOHATUN, yCTAHABIMBATH CYIICCTBEHHBI  MPU3HAK
KiaccuduKalu, OCHOBAaHUs i1 OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTI0 aHAJIN3a;

e BOCIpPUHUMATH, (OpMyIHpOBaTH U  NpPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIBIATHL  MaTeMaTUYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JeJaTh BBIBOJBI C HWCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKICHUM (TPSMbIE U OT MPOTHUBHOTO), BRICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0® pemieHus yuyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB peElLIEHUs, BHIOUpATh HauboJee MOAXOJAUMI ¢ Yy4E€TOM
CaMOCTOSITEIIHO BBIJICJICHHBIX KPUTEPHUEB).

basoBble ucciieg0BaTeIbCKUE 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynaMpoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUUe, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAHUPOBAHHBIN OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4YeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH  MEXIy
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENPHO (hOPMYITUPOBATH OOOOITICHUSI M BHIBOJBI TIO pE3yiIbTaTam
POBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHU;

e TMPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IPOIIECCa, a TAKXKE BbIJBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSX.

Pabora ¢ nunopmanmeii:

e BBIBISTH ACPUIUTH UHGOPMALIMH, JTAHHBIX, HEOOXOJIMUMBIX HJisi OTBETa
Ha BOIIPOC U JJIsl pEUIeHUs 3a/1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOPMAIINIO, IPEACTABIATh €€ B pa3IMyHbIX (hopmax,
WJUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2) Vuusepcanvnvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



BOCIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LIENSIMU OOIICHUS; CHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pPEHHSI B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yibTaT;

B X07i€ 00CYKJICeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIIEHUs; COMOCTABJIATh CBOM CYXJIEHUS C CYXICHUSIMU JIPYTHX
YYaCTHHUKOB JHajiora, oOHapyXHBaTh Pa3IU4Me U CXOJICTBO MO3MUIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIIIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjbTaThl  pELICHWS  3aJaud,  OKCIEpHUMEHTa,
UCCIIEJIOBaHMsI,  TPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU 1 OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYINECTBA  KOMAHIHOM U
WHUBUTyJIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11eJTh
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPTraHU3alUI0 COBMECTHOMN
paboThI, pactipeAeNaTh BUABI pabOT, JOTOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyk1eHHS, 0OOMEH MHEHHU,
«MO3TOBBIE TITYPMBD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JICUCTBHS C JPYTUMH UWIEHAMHA KOMAaH/IbI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesus, obecneyusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BEIOUPATh CIIOCOO pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uHbOpMaIUu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMU TO3HABATEIbHOW pediaekcuu Kak OCO3HAHHS
COBEpUIAEMbIX JIEMCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIbTATOB;
BJIQJIETh CHOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca u
pe3yJibTaTa peleHusl MaTeMaTHIYeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JJAHHBIX, HAUJAECHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHUS PE3YJIbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLIEHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBaTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUAMU: MAPATTIETBHOCTh U NEPIEHIUKYISPHOCTD MPSIMbIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSAMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAaHHOIO YIJia,
pebpo ABYTrpaHHOTO yria; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas Mmepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIIBIHA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, TPaBUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuia; IMpU3Ma,
PSIMOYTOJIBHBIN TIapaJIJIeNIeHIe N, KyO).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHpAs OCHOBAaHUS TUTS
Kiaccupukanuu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKH, IPaBUJIbHbBIC
MHOT'OTPAHHUKH; MPSAMbBIC U HAKJIOHHBIE MPU3MBbI, TTapajlIeJICITUIICbI).

OnepupoBaTh MOHIATUSIMU: CEKYIIasi JIOCKOCTh, CEUEHHE MHOTOIPAHHUKOB.

OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEYECHUH, UCTIONB3YSI METO/ CIICIOB.

CTtpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKHIX BEIMYUH TI0 00pa3iiaM Hiin
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl MpPU PEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1ad Ha BBIYMCIICHUE PACCTOSHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH JIO0 IUIOCKOCTH, MEXIY
CKPEIMBAIOIIUMHUCS IPSMBIMH.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUUECKUX BEJIMUMH 1O 00pas3aM Wiu
aIropuT™MaM, NPUMEHSASI HU3BECTHbIC AHAIMUTUYECKUE METOAbl NpPU PEIICHUU
CTAHJAPTHBIX MaTeMAaTHYECKUX 3aJad Ha  BBIYUCJICHUE YIJIOB  MEXIY
CKpPCIIMBAIOIIUMHUCS  MPSAMBIMH, MEXKIYy TMPSIMOM U  IUIOCKOCTBbIO, MEXIY
MJIOCKOCTSAIMH, IByTPAHHBIX YTJIOB.



Boruncnate 00BbEMBI M MJIOMIAAN MMOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMua) € TpUMEHEHHeM (QOpMyJ; BBIUUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOTOOHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh TeomeTpuueckue (HaKkThl I PELIEHHUs] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeAnoJaralolux HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpPOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBoauTH HpUMEPB MAaTEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUW W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOHUCKA PELICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATH PEAJIBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, HCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeopeM, amnmapara aireopsl; pemarhb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MOHATUAMHU: IWIMHAPUYECKAs IOBEPXHOCTb, O00Opa3yrolue
[IMHAPUYECKON  TOBEPXHOCTH;  LWJIMHAP;  KOHUYECKas  IOBEPXHOCTb,
o0pa3yrolne KOHHYeCKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (UJIMHAP, KOHYC, cepa u map).

OOBACHATH CLIOCOOBI MOTYYEHUS TEJ BpAILICHUSI.

KnaccudumupoBaTs B3aMHOE pacrosoxeHue cepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMU: IIAPOBOW CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CErMEHTa; IIApOBOW CJIOW, OCHOBAaHHUE IIAPOBOT0 CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate  00bEMBI M TUIOMIAAM  TOBEPXHOCTEH Tel  BpalleHHS,
reOMETPUUECKUX TeJ C MPUMEHEHHUEM (POPMYIL.

OnepupoBaTh TNOHATHUSMH: MHOTOTPAaHHHMK, BIIMCaHHBIE B cdepy ¥u
ONMMCAaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BbIUnCISATE COOTHOIICHUSI MEXIY IUIOMIAJSAMH MOBEPXHOCTEH U 00BEMaMu
MOJIOOHBIX TEJI.



N300paxaTh u3ydaemble (QUIypbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB.

BoinonHATh (BBIHOCHBIE) TNIOCKUE YEPTEKU U3 PUCYHKOB POCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHIPETHUPOBATH M MpeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosmHATE [EUCTBUA CIOKEHUS BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHITh, KAKUMHU CBOMCTBAMHU OHU 00J1aJIalO0T.

[IpuMeHsTh paBUIIO MapajuieIenuIea.

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

Haxonutb cymMMy BEKTOPOB U MPOU3BEECHUE BEKTOPA HA YHUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIpHOE MPOMU3BEIEHUE, pACKIAAbIBaTh BEKTOp MO JIBYM
HEKOJJIMHEAPHBIM BEKTOPAM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemare mpocreiiire reoMeTpuuecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemate 3amauM Ha JOKAa3aTeabCTBO MAaTEMAaTHYECKHMX OTHOIUICHHH U
HAXO0XkJIEHWE FTeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PEIICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpyuMeHATh  MpPOCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPUUECKHX 3a/1a4.

[IpuBoaMTH NpUMEPHl MATEMAaTUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJIE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallud W TPUMEHATh W3YUYEHHBIC IOHATHUS B MPOLECCE MOHUCKA PEUICHUS
MaTeMaTH4ecKu CHOPMYIHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATh pPEabHBIC
CUTyallUM Ha S3bIKE T[EOMETPHUM, MCCIEN0BAaTh IIOCTPOEHHBIE MOJEIU C
UCITI0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOpeM, anmnapara ajareopbl; pemarhb
MIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKHUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne HanmeHoBaHMe pa3ie/ioB U TeM (uudposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
1 BBenenue B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSAMBIX U 12
IIJIOCKOCTEN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5) 0




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE

HaumeHoBaHue pa3/ie/ioB U TeM (undpossbie)
Ne ni/m Konrtpoabsnbsie IIpakTnueckue

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoTbI
pecypcsl

Tena BpaieHus 12

OO6bEMBI TEN 5) 1

BekTopbl 1 KOOpAMHATHI B IIPOCTPAHCTBE 10 1

[ToBTOpenue, 0600mIEH e, 7 1

cucTeMaTu3anus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHHs

DJIEKTPOHHbIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, IJI0CKOCTh, IPOCTPAHCTBO.
[TpaBuia n300paskeHNs Ha pUCYHKAX:
N300paKeHMsI TIIOCKOCTEH, IMapauIeTbHBIX
MPSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsaTus: MepeCcCKarommecs mIoCKOCTH,
NEepeCcCKarmurecs npsamMas U rmiI0CKOCTb

[TonsaTus: nepecekarouecs MI0OCKOCTH,
nepeceKaoIrecs npsimasi ¥ II0CKOCTh

3HAKOMCTBO C MHOTOI'paHHUKAaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pPUCYHKaX, Ha MPOEKIIMOHHBIX YepTexax

HavanpHbIe cBeieHMs 0 KyOe ¥ TUpaMHJIE,
ux pa3BEpTKU U Mozaenu. CeueHus
MHOTOT'PAaHHUKOB

HauanbHble cBeieHHs 0 KyOe U Hpamue,
ux pa3BeépTku U Mojenu. CedeHus
MHOT'OT'PaHHUKOB

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHS U3 HAX




[TousTHE 00 aKCMOMATHYECKOM

8 MIOCTPOECHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[ToHsiTHE 00 aKCHOMATHYECKOM

9 IOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBHSI U3 HUX
[Tonarue 06 akcHOMAaTHYECKOM

10 MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPUH U CIEICTBHSI U3 HUX
B3anMHOe pacmoiokeHue IpsiMbIX B

1 IIPOCTPAHCTBE: NIEpeECEKAIOIINECS,
napajuleJIbHbIE U CKPEIIMBAIOIINECS
npsMble
[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapajUIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIETBHOCTD TPEX
IPSMBIX
[TapamienbHOCT IPSAMBIX U IIJIOCKOCTEN B

13 npoctpaHcTse: [lapamienbHOCTh NpsSMON U
IJIOCKOCTH

14 VYTIIbl ¢ COHAMpPaBJICHHBIMUA CTOPOHAMH

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

16 Yron Mexay NpsSMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTD IIJIOCKOCTEMN:
napaelbHble INIOCKOCTH

18 CBolicTBa napasuIeIbHBIX IUIOCKOCTEN

19 [Ipocreiimue MpocTpaHCTBEHHBIC (PUTYPHI

Ha TJIOCKOCTH: TETpasap, KyoO,




napaaaCICIIuIICq

20 [TocTpoenne ceueHwmii

21 [TocTpoenue ceueHuit
Kontponbras padora mo teme "lIpsmbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NMPSIMBIX U INIOCKOCTEN"
[leprieH IUKYISAPHOCTD NPSIMOM U

23 IUIOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [IpsimMble napaienbHbIe U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

o5 [Ipsmbie mapasienbHbIE U
NEePHEHAUKYIISIPHBIE K ITIOCKOCTH

26 [Ipu3Hak nepneHuKyJIIpHOCTH IPSAMOM U
IIJIOCKOCTH

97 [Ipu3Hak nepnesuKyJIIpHOCTH IPAMOM U
IJIOCKOCTH

28 Teopema o mpsIMON NEPIEHANKYIISIPHON
IIJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ IEPIIEHAUKYIIPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMOM ITEPIIEHAUKYIIIPHOU
IJIOCKOCTH
[lepnenaAuKyIsIp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH JI0 TUNIOCKOCTH, PaCCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH

39 [lepnennuKynsip ¥ HaKJIOHHBIE: PACCTOSIHUE

OT TOYKHU OO IIJIOCKOCTH, paCCTOSIHHUEC OT




MPSMOM 10 TIIIOCKOCTH

[lepnieHauKysIp U HAKIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 TUNIOCKOCTH, PaCCTOSIHUE OT
MPSMOM 10 TIIIOCKOCTH
[leprienAMKYNAp U HAKJIOHHBIE: PACCTOSTHHE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH

35 VYTIbI B IPOCTPAHCTBE: YTOJI MEXTY
IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHbIN yroJl, TMHEUHBIN yroJl
JIBYTPaHHOIO yria

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroil
JIBYTPaHHOTO yIiia
[leprieHAMKYIASIPHOCTD IIOCKOCTEM:

38 NPU3HAK MEPIEHAUKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[leprieHANKYIASIPHOCTD IIIOCKOCTEM:

39 MPU3HAK TEPICHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN
[leprieHANKYIASIPHOCTD IIIOCKOCTEM:

40 MPU3HAK TEPICHIUKYISIPHOCTH IBYX
IJIOCKOCTEMN

41 Teopema o Tpéx nepneHauKyIsIpax

42 Teopema o TpEx mepHeHANKYISIpax

43 Teopema o TpEX mepreHANKYIIpax
KoHTposbHas paboTta 1mo Temam

44 "TleprieHAIUKYISIPHOCTD MPSIMBIX U

iockocTe" u "YTibl MeXAy OpSIMBIMU U




IUIOCKOCTSIMHA"

45

[TonsaTre MHOTOrpaHHUKA, OCHOBHBIE
3JIEMEHTHl MHOTOTPaHHUKA, BBITYKJIIbIE U
HEBBIMTYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIPsIMasi U HaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

47

[Tapannenenunen, mpsiMOYrOJIbHBIN
napasulesIenuIle]l U €ro CBOMCTBA

48

[Tupamua: N-yroyipHas nupamMuaa, TpaHu v
OCHOBaHME NUPAaMUIbI; OOKOBas M MOJIHAS
[IOBEPXHOCTb NTUPAMU/IbI; IPABUIIbHAS U
yceuE€HHas MupamMuaa

49

[IpaBuiTbHBIC MHOTOTPAHHUKH: TIOHSTHE
IPaBIIBHOTO MHOTOTPAaHHUKA; TIPaBUIIbHAS
npu3Ma U MpaBUIbHAS TUPAMU/IA;
npaBUJIbHAS TPEYTOJIbHAS TUpaAMHIA U
NPaBUJIBHBIN TETpa’ap; Kyo

50

[IpencraBnenue o npaBUIbHBIX
MHOTOTPaHHHUKAX: OKTa3p, T0ACKadIp U
HUKOCa3IP.

51

CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIJIbHO TOYKH, MPSMOM, MIOCKOCTH.
DNeMEeHThl CHMMETPUH B MUpaMUax,
napasuieJienune1ax, NpaBuiIbHbIX
MHOTOIPAaHHHUKAX




Brranciaenue 31eMeHTOB MHOTI'OI'paHHUKOB:

52 . 1
p€Opa, uaroHasu, yrisl
[Tnomaas 60KOBOWM MOBEPXHOCTH M MOTHOU
53 MIOBEPXHOCTH TIPSMOW TIPU3MBI, TUTOIIAIb 1
OCHOBaHUH, TeopeMa 0 OOKOBOH
TIOBEPXHOCTH TPSIMOM TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MIOBEPXHOCTH TPABWIIbHOM MTUPAMUJIBI, 1
TEopeMa O TUTOIIAIN OOKOBOI MMOBEPXHOCTH
YCEUEHHOW MUPAMUIBI
55 KonTtponsHas pabora o Teme 1
"MHororpaHHuku"
56 [Tonsarue 06 06vEMe 1
57 O0BEM TUpamMuIbI 1
58 O06BEM nupamMuIbl 1
59 O0BEM TUpamMuIbI 1
60 O06BEM nupamMuIbl 1
61 O06BEM IpU3MBI 1
62 O0BEM TPU3MBI 1
63 O06BEM IpU3MBI 1
64 KonTtponbnas padora no Teme "OO0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
65 3Hanuii. [locTpoeHue ceuenunii B 1
MHOTOTPAaHHHUKE
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS
66 3HaHWI. Berancienne pacCTOSHMI: MEXTY 1

ABYMSA TOYKaMH, OT TOYKHU OO HpﬂMOI\/II, oT




TOYKH 0 IIIIOCKOCTH, MCKOY
CKpPCIIUBAOINMHUCS ITPAMBIMU

67 HroroBast koHTpOIBHAs paboTa

[ToBTOpenue, 0600IIeHNE cUCTEMAaTH3ALUS
3HaHUU. BBIYKCIIEHHE YIIIOB: MEXKIY

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEXITY
IPSMOM U TIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YTJIOB MEXAY IIIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTHyeckue
padoThI

Jara
U3yYeHUs

DJIEKTPOHHbBIE
uugpossie
o0pa3oBaTe/ibHbIE

pecypcbl

Cdepa u map: ueHTp, paauyc, IuameTp;
TUTOIIAb TOBEPXHOCTH CEpHI

BzanmMHoe pacrionoxenue cdepsl 1
TUIOCKOCTH; KacaTelbHasl TNIOCKOCTh K
cdepe; miomanks cepsl

N3o0paxenue cdepsl, mapa Ha
mwrockoct. CeueHus 1mapa

[MunuHapuyeckas NOBEPXHOCTD,
oOpa3syromue MUIHHIPUIECKOM
MMOBEPXHOCTH, OCh ITUITHHIPHICCKON
MTOBEPXHOCTH

[unmuuap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yroIas U 0Ch;
IUIoIIaas OOKOBOM M ITOJIHOM
MOBEPXHOCTH

N300parkeHre NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka nnnunapa. Ceuenus

IMHApPA (TUIOCKOCTHIO, MapauleIbHON
WIH NepIEHANKYIAPHON OCH LIMIMH]PA)

Konnueckasi moBepxHOCTh, 00pasyromime
KOHMYECKOW MOBEPXHOCTHU, OCh U
BEpIUIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHu€ 1 BepIInHa,

8 o0pa3yrolas u 0Ch; IJI0MAab OOKOBOW U
MOJIHOM TOBEPXHOCTHU
VYceu€HHbIN KOHYC: 00pa3yromnme u

9 BBICOTA; OCHOBAaHMA B OOKOBas
MTOBEPXHOCTh
N300pakeHne KOHYCa Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, MMapaIeTIbHON
OCHOBAHHUIO, U INIOCKOCTHIO, TPOXOIAIIEH
4yepe3 BEPIIUHY)

1 KoMOuHamwst Ten BpaiieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIN OKOJIO

12 cdepsr; chepa, BHCaHHAs B
MHOTOTPaHHUK WJIX B TEJIO BPALICHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOICTBa 0OBEMOB TET

14 O0BEM UIMHIpa, KOHYCa

15 OO0BéM 1apa ¥ mIomazb cepol
[TogoOHBIE TENa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TUTOIIAISTMHI
MMOBEPXHOCTEH, 00bEMaMK TIOIOOHBIX TEI

17 KonrtponsHas pabora no Temam "Terna
BpamieHus" u "O0bemMbI Ten"

18 BekTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 Crno)xeHre ¥ BRIYMTAHUE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YHUCIIO




21

Paznoxenue Bektopa 1o Tpém
HEKOMIUIaHAPHBIM BeKTopaMm. [Ipasuio
napajiejenuneaa

22

Pemenne 3ama4, cCBSI3aHHBIX C
MPUMEHEHHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

23

IIpssMoyronbpHas cucTeMa KOOPAUHAT B
npoctpancTBe. KoopauHaTs! BeKTOpa.
[Ipocreiimme 3aga4n B KOOpAUHATAX

24

VYron mexay Bektopamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

25

Brruncnenue yrioB Mexy NpsIMbIMU U
MIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBINA METOT TPU
pEIlIeHNH TeOMEeTPUUYECKUX 3a1a4

27

KonTponbHas padota mo Teme "BekTopsl
1 KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHME, 0600IIEHNE U
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpeHue, 0600mEeHNE U
cucreMaTusanus 3Haguii. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHmEe, 0600IIEHNE U
cucTeMaTu3anys 3HaHui. 3agadu
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS




[ToBTOpeHmEe, 0600IIEHNE U

31 cucTeMaTu3alys 3HaHui. 3a1aun 1
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpeHmE, 0000IIEHNE U

32 cucreMaTu3anus 3Hanguii. OCHOBHEIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTepEeOMETPUH

33 HroroBast koHTpOIBHAS paboTa 1

34 [ToBTOpEHue, 0606H.ICHIEG u 1
CHUCTEMaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTuka: anrebpa 1 Hayaisa MaTeMaTHUEeCKOTO aHAJIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccwl/ Atanacsa JI.C., byry3os B.®., Kanomues C.b. u

npyrue, AkunonepHoe oomectBo «M3narensctBo «IIpocsemnienne»

METOAUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. Nuenckas M. A. T'eomeropusi. KoutponsHabie padotsl. 10 -11kmacc: yueo.
nocobue 1 o61eodpa3oBaT. opraHusaiuii: 0a3oBbeiil ypoBeHb / M. A. NueHckasl.
- M. : IIpocsemenue. 2019

2. Nuenckas M. A. I'eometopust. Camocrositenbabie paboThl. 10 kmacc: yueo.
nocobue 1t 061eo0pa3oBaT. opranu3aiuii: 6a3osbiil ypoBeHb / M.A. NueHckas.

- M. : IIpocBenienue. 2018

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
NHTEPHET

1. OTKpBITHINM OaHK 3a7aHui M0 MaTematuke WWW.Fipi.ru

2. ®enepanbHbId HEHTP TECTUPOBAHUS WWW.ruUstest.ru

3. Pemy EI'D https://ege.sdamgia.ru/
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