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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yudeOHoro kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuaromuxcsi 10 —11 kmaccoB pa3paboraHa Ha ocHOBe DenepaabHOTO
TOCYJapCTBEHHOTO 00Pa30BaTEIBHOTO CTaHApPTa CPEAHETO OOIIETO 00pa30BaHuUs,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEeOOBaHUMU, MPEABSIBIIEMBIX K
MaTEMaTUYeCKOMY O0pa30BaHUIO, M TPAAMIMA POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00€CII€YMBAET OBJIAJCHUE KIIOYEBBIMU KOMIETECHIUSMH,
COCTaBJISIIOLIMMU OCHOBY JUISI CAaMOPAa3BUTHS M HENPEPHIBHOTO OOpa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTH 00YJarOIIXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHAa MPAaKTUYECKOW 3HAUYMMOCTBIO METANPEAMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOyUYEHHUS T€OMETPUH B HAIPABJICHUU JUYHOCTHOTO
pa3BuUTUsL OO0y4arommxcs, (QOpMUPOBaHUS (PYHKIMOHAIBHOW MAaTeMaTHYeCKOU
IPaMOTHOCTH, U3YYEHHUS JAPYTUX y4EOHBIX AUCUMILINH. Pa3Butue y oOyyaromuxcs
IPABWIBHBIX NPEJICTaBICHUM O CYIIHOCTH M NPOMCXOKJIECHUM I€OMETPUUYECKUX
abcTpakiuii, COOTHOLICHHMH PEAJTbHOTO M UACATBHOT0, XapakTepe OTpa)KeHUs
MAaTeMaTHYeCKOW HAYKOW SBICHHM M MPOLECCOB pPEAIBHOIO MHUpa, MeECTe
Tr€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMaTHUYECKOI0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yUalmxcs, a TakKe KauyeCTB MBIIIJICHUsS, HEOOXOAWMBIX [JIs aJanTalidd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisiercs OAHUM U3 0a30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOmiero o00pa3oBaHus, TaK KaKk O00ECIEYMBAET BO3MOXHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHOM HAIPaBIEHHOCTH, TaK U T'yMaHUTapHOM.

Jlormueckoe MbllUIeHHE, (HOpMHUpPYEMOE NpPHU H3YYEHHH OO0Yy4arolMMMCS
HNOHSTUWHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LEMOYKH JIOTHYECKUX YTBEPKACHUN
B XOJ€ pCLICHUS TeOMETPUUYECKMX 3a]ad, YMEHHUE BBIJBUTaTb U OIPOBEPrarTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCA IPHU PELICHWH 33]a4 €CTECTBEHHO-
HAy4YHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO
BCEX O00OJAcCTSIX AESITeNbHOCTH 4YenoBeka. OpHeHTalMs 4YeloBeKa BO BPEMEHHU U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHE €ro COIHaIbHOTO ObITHs, (opma
OTPaXEHHs OKPYIKAIOLIET0 MHUPA, YCIOBHE YCIHEIIHOIO INO3HAaHUS M aKTHUBHOIO
npeoOpa3oBaHusl  AeWcTBUTENbHOCTU.  OnepupoBaHUE  IPOCTPAHCTBEHHBIMU
oOpa3zaMu OOBEIUHSET pa3Hble BHIbI y4eOHOW U TPYIOBOM JESATEIBHOCTH,



ABIIACTCA OJHUM U3 MNPOPECCHOHATIBHO BAXKHBIX KadeCTB, MOITOMY aKTyalbHa
3ajaya (OPMHUPOBaHUSL y OOYUYaAIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
pPa3HOBUAHOCTH OOpPA3HOTO MBILIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTrOTOBKE K MIPAKTUYECKOW AEATEIHHOCTA IO MHOTHM HAIPABICHUSIM.

Ilens ocBoeHuss mporpammbl yueOHOro Kypca «['eomerpusi» Ha 06a3zoBOoM
ypoBHE O0OyueHusi — 00OmeoOpa3oBaTeibHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcsi ~ 4yepe3  oOecreueHue  BO3MOXKHOCTH  MPHOOpETEeHuss U
UCIIOJIb30BaHUsl CHUCTEMATHYECKUX TIEOMETPUYECKUX 3HAHUM U JEUCTBUH,
creuu(UYHBIX TEOMETPHUH, BOSMOXKHOCTH YCIEITHOTO MPOIOJKEHUsT 00pa30BaHUsA
0 CHENUATIBHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPHUHU.

[IporpaMmMa mo reomeTpuu Ha 0a30BOM YpOBHE NpeIHA3HayeHa Jis
00y4aromuxcsi CpeaHeN MIKOIbl, He MCTBITHIBABIINX 3HAUUTEIBHBIX 3aTPYAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum o0pa3zoMm, oOydaroliuecs: Ha
0a30BOM ypOBHE JOJDKHBI OCBOMTH OOIME MaTeMaTU4YeCKHE YMEHUS, CBA3aHHBIC
co cnenu(puKONd TeoMEeTpUd M HEOoOXOJUMBIE I KHU3HU B COBPEMEHHOM
obmiectBe. Kpome 3T0ro, OHM UMEIOT BO3MOXKHOCTh M3YyUHUTh T'€OMETpHUI0 Oolee
riyOOKO, €CliM B JaJbHEWIIEM BO3HUKHET HEOOXOAMMOCTh B T€OMETPUUYECKUX
3HaHUSAX B IPOPECCUOHATEHON AEATEIbHOCTH.

JIoCTH)KEHHE eI OCBOCHHS TMPOTrpaMMbl  00ECHeUMBACTCA pEUICHUEM
COOTBETCTBYIOIIMX 3anay. [IpHOpUTETHBIMM 3aJadyaMM  OCBOEHHUS Kypca
«["eomerpum» Ha 6a30BoM ypoBHe B 10—11 kitaccax sBISIOTCS:

o (¢opMHpOBaHME TPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOMH

KYJBTYPBI U OCO3HAHUE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM;

o (¢opMHUpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHKAX M Telax BpaIICHUS
KaK O BKHEHIINX MaTEeMaTHYECKUX MOJEINAX, MO3BOJSIOIIUX OMUCHIBATDH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOLIETO MUPA,;

o (¢opmHupoBaHME YMEHHsS paclo3HaBaTb Ha 4YepTekaxX, MOJACIIX H B
pearbHOM MUpPE MHOTOT'PaHHHMKH U TeJla BpaIleHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUS 33/7a4 Ha MOCTPOCHHUS HA H300paKEHUSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMupoBaHHE YMEHHS ONEPUPOBATb OCHOBHBIMH TOHSATHUSIMH O
MHOT'OTpaHHHMKaX U TeJax BPAIICHUs U UX OCHOBHBIMU CBOWCTBaMU;

e OBJIQJICHUE  aNrOpPUTMAMH  pEIIeHUs]  OCHOBHBIX  THIIOB  3ajay;
dbopMupoBaHHE yMEHHUS MPOBOAUTH  HECIOXKHBIE JIOKa3aTelbHBIC
pacCcy X /eHUs B XOJ€ PELICHUS CTEPEOMETPUUYECKUX 3alad U 3a7ad C
HNPaKTUYECKUM COJIEP>KaHHEM;

e pa3BUTHE  MHTEUIEKTYaJdbHBIX W  TBOPYECKUX  CHOCOOHOCTEH
o0Oyyaromuxcsi, MO3HABATEIbHONH  AaKTUBHOCTH,  HCCIEIOBATEIbCKUX
YMEHHM, KPUTUIHOCTH MBIIICHUS;



e (opmupoBanue GyHKIIMOHATBLHOM TPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUU: YMEHHE paclo3HaBaTh MPOSBIECHUS TIE€OMETPUUYECKHUX
MNOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEM B pPEATbHBIX KU3HEHHBIX
CUTyalUsIX W IPU U3YYEHUU JIPYTUX YYEOHBIX MNPEIMETOB, MPOSIBICHUSA
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEH, (OpMyIMpOBaTh HX Ha S3BIKE
TEOMETPUHU U CO37aBaTh FT€OMETPUUECKUE MOJEIIU, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI amnmapar Uil PEIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3aJ1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrPaMMBbl SIBJISIETCSI BKJIKOYEHHE B KypC
CTEPEOMETPUM B Hauyaje €ro u3y4eHMsl 3ajad, peIlaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOIO
MBIIUIEHHS], CTUMYJIUPYET MPOTEKAHNE MHTYUTUBHBIX IPOLECCOB, MOTUBUPYET K
NaJbHENIIEMY U3YUYEHHIO NIPEAMETA.

[Tpenmourenue oTAAETCSA HATISAAHO-KOHCTPYKTUBHOMY METOAY OOYYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
ydalnxcs B Kypce CTEPEOMETpPUM IPOBOJAWUTCSA 3a CYET pEIIECHUs 3ahad Ha
CO3JaHHE  IPOCTPAHCTBEHHbIX 00pa3oB W  3aJady Ha  ONEPUPOBAHME
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3nanue oOpa3a MPOBOAMTCS C OMNOPOM Ha
HarJsAHOCTh, @ ONEepUpoBaHHE OOpa3oM — B YCIOBUSAX OTBIICYCHHS] OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOIHOTO COAECPKAHMSL.

OcHOBHBIE coaepkaTeNbHble JTUHUU Kypca «['eomerpun» B 10-11 knaccax:
«MHororpanHuKkn», «IIpsiMble U MJIOCKOCTH B IPOCTpaHCTBEY, «Tena BpareHus»,
«BeKTOopbl M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUN
pacnpenensieTcs HE TOJBKO IO COJAEP)KATENbHBIM JIMHUSM, HO W 1O ToJaM
00yueHHUs Ha YPOBHE Cpe/IHET0 00I1ero oopa3oBaHusl.

ConepxxaHnue 00pa30BaHUS, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOGHHMsI paboyeil mporpaMMmbl, pachpeneia€HHbIM [0 TojaM OOydeHus,
CTPYKTypUPOBaHO TakuM o0Opa3oMm, YTOObl OBJAJCHHE T'€OMETPHUUECKUMHU
HNOHATUSMU U HaBBIKAMHU OCYLIECTBJISJIOCH IOCJIEA0BATENBHO U MOCTYIATEIBHO, C
coOII0ICHMEM IPUHLIMIIA IPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAJINCh B
OOLIYI0 CHUCTEMY T€OMETPUUYECKUX IPENCTABICHUN OOYyYaroIMXCsl, pacIiupss U
yriay6usist e€, o0pa3ysi MpOoYHble MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTIAHE

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



COAEPXKXAHHUE YYEBHOTI O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHMOMAaTUYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anmHOoe pacnosiokeHrne MNpsMBIX B NPOCTPAHCTBE: IIEPECEKAIOIIHECH,
napajulelIbHble M CKpelmmBarommecs npsmele. [lapamrensHOCTs NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: MAapAJUIECIbHBIE MPSIMbIE B  IPOCTPAHCTBE;
NapajuIeNIbHOCTh TPEX MPSMBIX; NapPAILIEIBHOCTh MPSAMON M IJIOCKOCTU. YTJIBI C
COHAIIPABJICHHBIMM CTOPOHAMM; yIOJ MEXIy IpPSAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuleNbHBIX TuIocKocTei. [lpocreiimne mnpocTpaHCTBEHHbIE (QUIYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, nmapasuiesenume]]; IOCTpPOEHUE CEUCHH.

[leprieHIUKYISIPHOCTh NPSIMOM M TUIOCKOCTH: MEPIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE NapAJUICIbHBIE M MEPIEHAUKYISPHBIE K IUIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHAUKYJISIPHOW TJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YroJl MEXKAY IPSIMOU U
IUIOCKOCTBIO;  JIBYIPAHHBIM  yroj, JIMHEHWHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSHUE
OT TmpsAMOM 70  IUJIOCKOCTH,  MpoeKuuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh ~ IIJIOCKOCTEW:  NPU3HAK  IEPIECHIUKYJSIPHOCTH — ABYX
IIOCKOCTEN. TeopeMa 0 TPEX NMEPIEHINKYIIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PDAHHUKA, BBIIYKJIbIE
Y HEBBIITYKJIBIE MHOTOI'PAHHUKH; pa3BEPTKA MHOrorpanHuka. [Ilpusma: n-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBI; IpsiMasi M HaKJIOHHAs MPHU3MbI, OOKOBasi U
MOJIHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuielienunes; U ero cporcra. llupamupa: N-yronpHas nupamuaa, rpaHd U
OCHOBaHUE MUPAMU/IbL; OOKOBAs M MOJIHAsI TOBEPXHOCTh MUPAMUJIbL; IPaBUIIbHAS U
yCeu€HHas MNHUpaMuJa. OJIEMEHTbl Npu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWIbHAS MHUPAMHUIA; NPABUJIbHAs TPEYroJibHas MNHUpPaMUAA W IPABUIbHBIN
teTpadap; KyO. IlpencraBneHue o MPaBUIBHBIXMHOTOTPAHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHus Mpu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, MPSMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B NHpaMUAaX, Mapajuielienunenax,
MIPAaBWJIBHBIX MHOTOTPAHHUKAX.



Brruucienne 5SaeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHa M, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM TMOBEPXHOCTU MPSIMON MPU3MBI,
IJIOMAh OCHOBAaHMA, TeopemMa O OOKOBOW IMOBEPXHOCTH TMIPSIMOM TMPHU3MBL.
[Inomans OOKOBOM TMOBEPXHOCTH W TOBEPXHOCTH TMPABUIBLHON MUPaMUJIBI,
TeopeMa O IUIomaau yceuéHHoM mupamuibl. [loHstue 006 00BEMe. OOBEM
MAPAMU/IbI, TPU3MBL.

[TomoGueie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEpPXHOCTEHN, 00bEMaMU TTOAOOHBIX TEI.

11 KIIACC

Tesia Bpalmenus

Hunuaapuyeckas IIOBEPXHOCTD, oOpazyronue HWIAHAPUIECKON
MOBEPXHOCTH, OCh IIWIMHIPUYIECKON mMoBepxHOCTH. [lunwHAp: OcCHOBaHWS U
OOKOBasi TMOBEPXHOCTh, OOpa3yroImas W OCh;, IUIONIAJAb OOKOBOW W TOJHON
MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yroliue KOHMYECKON MOBEPXHOCTH, OCh U
BEpIlIMHA KOHUYECKOM MOBEepXHOCTH. KOHYC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOWM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
00pa3yrolre U BhICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAb MOBEPXHOCTU C]ephl.
B3aunmMHoe pacnosnoxkenue chepbl U MIOCKOCTH; KacaTelbHasi TNIOCKOCTh K cdepe;
10 hL CHEpHI.

N300paxenue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

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

[TonsiTue 060  oO6béme.  OcHOBHBIE  CBOWCTBAa  OOBEMOB  TeIl.
Teopemao600BEMEPIMOYTOIBHOTOIIApaJUIeNenumnena u cieacTpusuzneé. O0nEM
HUIMHAPA, KoHyca. O0BEM 1apa U miomaas chepsl.

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

Ceuenus wmwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISAPHO OCH), CEYEHHS
KOHyca (mapajuieJIbHO€ OCHOBAHHUIO M MPOXOJAIEe 4Yepe3 BEpIIMHY), CEUEHUs
nrapa.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

Bexrop Ha miiockoctu u B mpocTpancTBe. CI0KEHNE U BRIYUTAHNE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. PasmokeHne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. [lpaBuno mnapamienenunena. Pemenwe 3agad, CBS3aHHBIX C
NpUMEHEHUEM TpaBWwil JACHCTBUM C BekTopamu. I[IpsiMmoyrosibHas cucrema



KoopauHaTt B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTroa Mexay BekTopaMu. CKajasipHOE MNPOU3BEIECHHUE BEKTOPOB.
Brrunciienne yrioB Mexay NpsMbIMH M INIOCKOCTAMU. KOoOpAMHATHO-BEKTOPHBIN
METOJI IIPY PELICHNN F'€OMETPUYECKUX 3a1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOEHHUS MPOrpaMMbl yuyeOHOTOo TMpeameTa
«Maremartukay XapakTepu3yloTCs:

I'paxianckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO TPAKIAAHCKOMN MO3UIIUU 00YUYaIOIIETOCs KaK aKTUBHOTO
U OTBETCTBEHHOTO YJi€Ha POCCHMCKOrO0 OOIIECTBa, MPEACTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHHUS PA3JIUYHBIX CTPYKTYp, SIBJICHHIA,
NpoIeAyp TpaxIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl M TIp.), YMEHUEM
B3aMMOJICUCTBOBATh C COIMAJIbHBIMU HWHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMHI 1 Ha3HAYECHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUICKOMN TPAXKIAHCKON MIACHTHYHOCTH, YBOKCHHUSI K
MPOIIJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IICHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTU4eCKOW IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

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

c(hOpMUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMS, O3TUYECKOrO  IOBEJCHUS,
CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JTOCTIKCHUN HAYKU U JIEATEITLHOCTHIO
y4€HOT0; OCO3HAHUEM JIMIHOTO BKJIAJa B IOCTPOCHUE YCTOMYHBOTO OYIyIIEro.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHHUEM K MHUPY, BKIIIOYAsl 3CTETUKY MaTEMaTUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajay, pELICHNH, paccyXICHUN;
BOCIIPUUMYHBOCTHIO K MATEMATHYECKUM aCTIEKTaM Pa3IUYHBIX BUOB UCKYCCTBA.

dusnyeckoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO yMEHHUSI TPUMEHATh MaTEeMaTUYECKWE 3HaHUSA B
MHTEpecax 3J0pOBOT0 U 6€30macHOro 00pasa *KU3HU, OTBETCTBEHHOTO OTHOILIEHUS
K CBOEMY 3/I0pPOBBIO (3I0POBOCTIMTAHME, COATAHCUPOBAHHBIMPEIKUM3AHATHN U
OTHIbIXa, PErysapHasPU3NIeCKaAIaKTHBHOCTD); (PU3MUECKOTOCOBEPIIICHCTBOBAHNSA,
MPU3AHATUSIXCIIOPTUBHO-03/I0POBUTEIIbHONACSATENBHOCTHIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYyAy, OCO3HAHUEM ILIEHHOCTU TPYAOJIIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHAILHON  JCSITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ TMPUIOKEHUSIMH, YMEHHEM COBEpINATh OCO3HAHHBIA BBIOOD
Oynymeil mnpodeccud W pealu30oBbIBaTh COOCTBEHHBIC J>KU3HCHHBIC IIJIAHBI;
FOTOBHOCTBIO M  CIOCOOHOCTBIO K  MaTeMaTHUYeCKOMY OOpa3oBaHUIO W



CaMOOOpPa30BaHUI0 HA MPOTSHKEHUM BCEM KU3HU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABICHHOCTH.

IKO0JIOrHYeCKoe BOCIIUTAHHE:

c(hOPMUPOBAHHOCTHIO HKOJOTHUYECKON KYJIbTYpPbl, MOHUMAHHUEM BIIUSHUS
COLMATBHO-PKOHOMUYECKHUX TMPOILIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU
Cpenmpl, OCO3HAaHHMEM TJIOOATBHOTO XapaKTepa JKOJOTHYECKUX IMPOoOJeMm;
OpPUEHTAIlMEd HAa NPUMEHEHHWE MATEMAaTUYECKUX 3HAHWM ISl PEIICHUs 3a1ad B
00JIaCTH  OKpYXarolleil cpeapl, IUIAaHUPOBAHUSI TOCTYIIKOB U OIEHKH HX
BO3MO>KHBIX MOCJIEACTBUN JIs1 OKPYKAIOIIEU CPEIBI.

[leHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHON TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4eloBEeYeCKOW JesATEeNbHOCTH, 3TaroB €&
pPa3BUTUA M 3HAYMMOCTH [JIi PAa3BUTUA IMBWIM3ALMU; OBJIAJICHUEM SI3BIKOM
MAaTEMATHKH W MaTE€MaTUYECKOM KyJIbTYpPOM KakK CpEICTBOM MO3HAHUA MHPA;
TOTOBHOCTBIO OCYIIECTBIATh IPOEKTHYIO M HCCIEI0BATEIBCKYIO JESITEIbHOCTh
VH/IMBUIYaJIbHO U B TPYIIIE.

METANIPEIMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO MpeameTa
«MatemaTuka XapaKTepPU3yOTCsI OBJIaZICHHEM YHHUBEPCaJTbHBIMU
NO3HABAMENbHBIMU  OeliCMEUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
oelcmseusiMuU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUIMU.

1)  Vuueepcanvmuvie  nosnaeamenwvuwvie — Oelicmeus, — 0OeCneyuU8arOm
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00OYUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA  OKPYHCAIOUie2o0  Mupa;,  NpuMeHeHue  J102UYEeCKUX,
Ucc1e008amenbCKux onepayutl, yMeHut pabomamso ¢ ungopmayueti).

baszoBblesiornyeckneeicTBUA:

e BBISBJIATH U XapaKTEPHU30BATh CYIIECTBEHHBIC MIPU3HAKA MATEMaTUIECKUX
O0OBEKTOB, TMOHSATUH, OTHONICHUH MEXIy MOHATHAMH; (OPMYIUPOBATH
OTIpeNIeTICHUs]  TMOHATUN, yCTAHABIHMBATh CYIICCTBEHHBI  MPU3HAK
KJIacCU(pUKALMU, OCHOBAHUA MJii OOOOIIEHHS W CpaBHEHUS, KpUTEPHUU
IPOBOIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (OPMYIUPOBATH W TPEOOPA3OBHIBATH  CYXKICHHS:
yTBEpIUTEIbHbIE W OTpPULIATENbHBIC, €AMHUYHBIC, YacCTHbIE WU OOIIHE;
YCIIOBHBIC;

e BBIABJIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
NpOTUBOpeYHs B (aKkTaxX, NaHHBIX, HAONIONCHUSAX W YTBEPKICHUSIX;



npemsiaraTh  KpUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HWCIIOJH30BAHUEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEIIbHO JI0Ka3aTeNbCTBA MaTEMaTUYECKUX
YTBEPKJICHUM (TPSMBIE U OT MPOTHUBHOTO), BBICTPAUBATH apTyMEHTAITUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBHIBATH COOCTBEHHBIE
CYXKJICHUS U BBIBOJBL;

e BBIOMpaTh cHoco0® pemieHus yuyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIEHUs, BBIOMpATh HauboJee MOAXOMAUMI ¢ y4E€TOM
CaMOCTOSITEJIEHO BBIJICJICHHBIX KPUTEPHUEB).

basoBblencciieoBaTebCKUeIeiCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJEAOBATENbLCKUI MHCTPYMEHT MO3HAHUS;
dbopMynarpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUUE, Mpodiemy,
yCTaHABIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUPOBATH  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CIUUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4YEeCKOTO
00beKTa, SIBJICHUS, MPOLECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00beKTaMu, SIBJICHUSIMU, TIPOIIECCAMH;

e CaMOCTOSITENHPHO (HOPMYITHPOBATH OOOOIICHUSI M BBIBOJBI TIO pE3yIbTaTam
MPOBENEHHOTO HAOIIO/ICHUS, HUCCIEIOBaHUS, OLICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IPOIIECCA, a TAKXKE BbIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBISTH ACPUUUTH UHGOPMALIMH, JAaHHBIX, HEOOXOJIMMBIX HJisi OTBETa
Ha BOIIPOC U ISl pEUICHUs 3a]1a4u;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3UYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATh MH(POPMAITHIO
pPa3TUYHBIX BUJOB M (JOPM MPEACTABICHHS;

e CTPYKTYpUpOBaTh MH(GOpPMAIINIO, IPEICTABIATh €€ B Pa3IMyHbIX (hopmax,
WUTIOCTPUPOBATH Tpaprueck;

e OIICHUBATH HaAEKHOCTD uHbOpMaIuu 1o CaMOCTOSITEIIEHO
chopMyITUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHble  Oclicmeus, 0becnedusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0uenue:



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

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auM, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
pEIlIEHUs; COMOCTABIATh CBOM CYXKIEHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, oOHapyXUBaTh Pa3IU4Me U CXOJICTBO MO3UIMI; B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIICJIOBaHMsI,  TPOEKTa;  CAMOCTOSITETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHuvecTBo:

3)

NOHMMAaTh W WCIOJB30BaTh  MPEUMYIECTBA  KOMAHIHOHM U
WHUBUTyaIbHON pabOThI pU pENIeHUH YU4eOHBIX 3a/1a4; IPUHUMATH 11e7Th
COBMECTHOUM JEATEIHbHOCTH, IUTAHUPOBATh OPraHU3alUi0 COBMECTHOMN
paboThI, paclipeAeNaTh BUABI pabOT, JOTOBaApUBATHLCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;
y4acTBOBATh B I'PYIIOBBIX (popMax paboThl (00CYyK1eHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI H
KOOPJIMHUPOBATh CBOW JIEUCTBHSI C JPYTUMH UWIEHAMHA KOMAaH/IHI,
OIICHWBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMH B3aUMO/ICHCTBUSI.

Vuueepcanvuvie  pecynamuenvie  Oeticmesusl, obecneuusarom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCIU.
Camoopranusanus:

COCTAaBJIATH IJIaH, AJITOPUTM PELICHUS 3a]1a4i, BRIOUPATh CIIOCO0 pelleHus
¢ y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOU
uH(bOpMaLUu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMH TO3HABATEIbHOW pediaekcun Kak OCO3HAHHS
COBEpIIAEMbIX JIEUCTBUI U MBICTUTEIBHBIX MPOILECCOB, UX PE3YIHTATOB;
BJIQJIETh CHOCOOAMM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Iporecca U
pe3yJibTaTa peleHusl MaTeMaTHIeCKOHN 3a/1auu;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIBCTB, JAHHBIX, HAUJACHHBIX OIINOOK, BBHISBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ILEIU M YCIOBHSIM, OOBICHITH
IIPUYUHBI JTOCTHKECHUS WIM HENOCTH)KEHUS PE3YJbTAaTOB IEATEIIBHOCTH,
HAXOAHUTh OIIHUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIIOCKOCTb.

[IpUMEHSATh aKCHOMBI CTEPEOMETPUM M CJCJACTBUS W3 HUX MPU PEIICHUH
Tr€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHAUKYISPHOCTD MPSIMBIX
U TUIOCKOCTEM.

KnaccupunupoBats B3aMMHOE PACMOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: JABYIPAHHBIM YroJi, TpaHU JBYTPAHHOIO YIJIa,
pebpo ABYTrpaHHOTO yrja; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajycHas mepa
JIBYTPaHHOTO yTJIa.

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

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (MUpamMujia; IMpU3Ma,
PSIMOYTOJIBHBIN TTapaJIJIeNIeHIe N, Ky0).

Knaccudummposatsb MHOTOTPaHHUKH, BEIOHMpAs OCHOBAaHUS TUIS
Kiaccupukanu (BBIMYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHHUKU, IPaBUJIbHbBIC
MHOT'OTPaHHUKH; MPSAMbBIC U HAKJIOHHBIE TIPU3MBbI, TTapalIeJICIIUIICbI).

OnepupoBaTh MOHITUSIMU: CEKYIIas IJIOCKOCTh, CECUEHHE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIHUIIBI TOCTPOCHUSI CEUEHU, UCTIOB3YSI METOJ, CJIE/IOB.

CTpouTh CE€UEHHMS MHOTOTPAaHHHUKOB METOJOM  CJICIOB,  BBITOJHATH
(BBIHOCHBIEC) TUIOCKHE YEPTEKU HU3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpxy, COOKY, CHH3Y.

Pemate 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKIX BEIMYUH IO 00pa3iiaM Wi
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJIAPTHBIX MAaTEMAaTHYECKUX 3a/a4 Ha BBHIYUCIICHUE PACCTOSHHUN MEXITY ABYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH [JI0 IUIOCKOCTH, MEXIY
CKPEIIHUBAOIIUMUCS MTPSIMBIMH.

Pemate 3a1aun Ha HAXOXKEHNUE TEOMETPUUECKIX BEJIMYUH TI0 00pa3iaM Hin
aIropuT™MaM, NPUMEHSAS HU3BECTHbIC AHAJIUTHYECKHE METOAbl NpPU PEUICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha BBIYUCJICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIUMHUCS MPSIMBIMH, MEXAYy TMPSIMOM W  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IByTPAHHBIX YTJIOB.



Boruncnate 00BEMBI M MJIOMAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMua) € TpUMEHEHHEM (QOpMyJ; BBIUUCIATH COOTHOILIEHHUS MEXIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MOO0OHBIX MHOTOIPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(MOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKaX.

ITpumensaTh reomeTpuueckue (HaKkTbl Ui PELIEHHUS] CTEPEOMETPUUYECKUX
3a/1a4, NMPEeANoJaraloluxX HECKOJIbKO [IaroB PELICHMS, €CIU YCIOBHS IPUMEHEHUS
3aJlaHbl B ABHOM (hopMe.

[IppuMeHATH NpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA M JJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTH HpUMEPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B INPUPOLE U
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPHUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHATh HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKU C(OPMYJIMPOBAHHONW MPOOJIEMBI, MOJAEIUPOBATH PEAJBHBIC
CUTyallUM Ha S3bIKE TIEOMETPUM, MCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeopeM, amnmapara aireopsl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KJTACC

OmnepupoBaTh MNOHATUSAMHU: LUIMHAPUYECKAs IOBEPXHOCTh, OOpa3yromue
WIMHAPUYECKONM  IMOBEPXHOCTH;  LWJIMHJApP,  KOHUYECKass  I[OBEPXHOCTb,
o0pa3yrolne KOHHYECKO! MOBEPXHOCTH, KOHYC; chepruecKas MOBEPXHOCTb.

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

OOBACHATH CIOCOOBI MOTYYEHUS TEJ BpAILlCHUSI.

KnaccuduimpoBaTe B3aMMHOE pacnoiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CEerMeHTa; IIAPOBOM CIIOM, OCHOBAHME IIAPOBOrO CJIOS, BBICOTA IIAPOBOIrO CIIOS;
1aPOBOM CEKTOP.

Borluncnate  00BEMBI M MIIOLIAQAM IOBEPXHOCTEH TeN  BpALLEHUS,
reOMETPUUYECKUX TEJl C IPUMEHEHUEM (POPMYII.

OmnepupoBaTh NOHATUSAMM: MHOTOIPAaHHHMK, BIMCAHHBII B chepy u
ONMMCaHHBIN OKOJIO cdephl; cdepa, BOUCAHHAsT B MHOTOTPAHHUK WM TEJO
BpaLICHUS.

BbIluMCIATE COOTHOLIEHUS! MEXY IUIOIIAAAIMU MOBEpPXHOCTEH M 00BEMaMU
MOJIOOHBIX TEJI.



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

BoInonHATh (BBIHOCHBIE) TNTIOCKUE YEPTEKU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHHU TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHPETUPOBATH M MpeoOpa3oBbIBaTh HHGOPMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTekax U
PUCYHKAaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpInosHATE [EUCTBUSA CIOKEHUST BEKTOPOB, BBIYUTAHHUS BEKTOPOB U
YMHOKEHHSI BEKTOPA Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalO0T.

[IpuMeHsTh paBUIO MapajuieIenuIea.

OnepupoBaTh NOHATHAMU: IEKAPTOBBI KOOPJIAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOpPIMHAT.

[TpumensTe TeomeTpuueckue (HaKTbl Ui PEUICHHs CTEPEOMETPUUECKUX
3aJ1a4, MPEANOJIaratolnX HECKOIbKO [AroB PEIICHHUs], ECIIH YCIOBUS TPUMEHEHUS
3a/1aHbl B IBHOM (hopme.

Pemare mpocreiimne reoMeTpuuecKue 3aJaud Ha NPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemlate 3amaum Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHHH U
HAX0XkJIEHWE TeOMETPUUECKUX BEJIMYMH M0 00pa3iaM Wi allfOpUTMaM, MPUMEHSs
W3BECTHBIE METO/IbI IIPU PELICHUH CTAaHAAPTHBIX MATEMATUYECKUX 3a1a4.

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

[IpuBoaMTH NpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJAE U
YKU3HH, PACIIO3HABATH MIPOSIBJIEHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallUd W TPUMEHSTh W3YUYCHHBIC IOHATHUS B TPOLECCE IMOUCKA PENICHUS
MaTeMaTH4eCcKu CHOPMYIHPOBAHHOW MPOOJIEMbI, 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€OMETPUUECKNUX BEJINYHH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
N HanvenoBannepasie1on KouunyecTBouyacon JJIeKTPOHHbIE
n/n TEMIIPOrpaMMbl Bcero Kontpouababiepaborsl  IIpakTHyecknepadtoThl (wnbpossic)
o0pa3oBaTe/bHbIEpeCypChI
1 Brenenue B ctepeoMeTpuio 10
[IpsiMble ¥ TUIOCKOCTH B
5 IPOCTPAHCTBE. 12 1
[TapanienbHOCTHIPSAMBIX U
IJIOCKOCTEH
3 HepneHzlmfympHocn,npﬁMHx u 12
TUIOCKOCTEH
4 VYribl MeXAY IPSIMBIMU U 10 1
TUTOCKOCTSIMU
5 MHororpaHHuKH 11
6 OOBEMBIMHOTOTPAaHHUKOB 9
7 [ToBTOpEHME: ceueHus, 4 1
PACCTOSIHUSA U YTIIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[MPOTPAMME




11 KIIACC

KoaunuyecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aeioB U
n/n TEMNPOrpaMmel Bcero Konrpoabubsiepadorsl  IIpakTHuecKnepadoThl (wnbpossic)
odpa3oBaTeJbHbIEpecypChl
TenaBpamenns 12
OOBEMBITEN 5 1
BekTopbl 1 KOOpIUHATHI B 10 1
MPOCTPAHCTBE
4 [ToBTOpeHwME, 0606medee, 7 1
cCHCTEeMaTH3alUsI3HAHUH
OBUIEE KOJIMYECTBO YACOB I1O0 34 3 0
IMPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne

n/
n

Temaypoka

KoanuecTBouyacoB

Bce
ro

KonTpoabHbiep
a0doThI

IIpakTH4eckuep
a00ThI

Jdarauzyu
eHUs

DJIeKTPOHHBbIeHU(POBBICOOPa3OBATEI
bHbIEpecypChl

OCHOBHbBIE TOHSATHUS
CTEpEOMETPHUU: TOUKA,
npsiMasi, MI0CKOCTh,
npocrpaHcTso. [IpaBuna
U300paKeHUS Ha
pUCYHKaX: U300pakeHUs
IUIOCKOCTEH,
napauIeIbHBIX MPSIMbIX
(OTpe3KoB), cepeuHBI
OTpe3Ka

IMousTus:
MepPECEKAIOIINECS
IJIOCKOCTH,
MepECEeKAOIINECs MpsMast
1 IJIOCKOCTH

IMousTus:
MepPECEKAIOIINECS
IJIOCKOCTH,
MepEeCEeKAOIINECs MpsMast
1 IJOCKOCTH

3HAKOMCTBO C
MHOTOT'PaHHUKAMH,




n300pakeHune
MHOTOTPaHHHKOB Ha
pHCYHKax, Ha
IPOCKIIHOHHBIX YePTeHax

Hauanbnbie cBeneHus o
KyOe u nupamuze, ux
Pa3BEPTKU U MOJICIIH.
CeueHHsIMHOTOIpaHHHUKOB

Hauanbnbie cBeneHus o
KyOe U nupamuze, ux
pa3BEPTKU U MOJIEIIH.
CeueHHsIMHOTOIpaHHHUKOB

ITousarue o6
AKCHOMATHYECKOM
MOCTPOCHHUU
CTEPCOMETPHUU: aKCHOMBI
CTEPCOMETPHUH H
CJIEICTBHS U3 HAX

ITousarue o6
AKCHOMATHYECKOM
MOCTPOCHHUHU
CTEPCOMETPHH: aKCHOMBI
CTEPCOMETPHUH H
CJIEICTBHS U3 HAX

ITousarue o6
AKCHOMATHYECKOM
MIOCTPOCHHUHU
CTEPCOMETPHH: aKCHOMBI
CTEPCOMETPHUH H




CJIICACTBHUA U3 HUX

10

ITousTHe 00
aKCHOMATHYECKOM
MOCTPOCHUU
CTEPEOMETPHUU: AKCUOMBI
CTEpEeOMETPUU U
CIEJCTBHS U3 HUX

11

B3aumHoe pacnionoxxenue
NPSIMBIX B POCTPAHCTBE:
nepeceKaroImecs,
napajiC/IbHbIC U
CKpEIMBaOIINECs
npsiMble

12

[TapamienbHOCTD IPSAMBIX
U IJIOCKOCTEN B
IIPOCTPAHCTBE:
napajuieibHbIE MPSIMbIE B
IIPOCTPAHCTBE;
MapALIEIBHOCTh TPEX
IPSIMBIX

13

[TapamienbHOCTD IPSAMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
[TapannenbHOCTh MPSIMOit
U TUIOCKOCTH

14

Vel ¢
COHAIIPaBJIICHHBIMUCTOPOH
aMu

15

VYrois Mexay NpsMbIMU B




IIPOCTPAHCTBE

16

Yroa Mexay npsiMbIMU B
IIPOCTPAHCTBE

17

[TapannenbHOCTHILIOCKOCT
en:
NapauIeIbHBIETNIOCKOCTH

18

CaolicTBanapauieabHbIXIT
JIOCKOCTEHN

19

IIpocreiimue
IPOCTPaHCTBEHHBIE
(GUrypsl Ha MIOCKOCTH:
TeTpas’ap, KyO,
napaenenumnes

20

[Toctpoenneceuenuii

21

ITocTpoenueceueHni

22

KonTtponsHas pabora o
teme "[Ipsmble n
IUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTBOPSIMBIX
U TI0CKOCTE"

23

[leprieHAUKYISIPHOCTD
IIPSIMOM U INIOCKOCTH:
NEPIECHIUKYIIAPHBIC
IpsIMBIE B IIPOCTPAHCTBE

24

[IpsimMble napaenbHbIC U
NEPIEHIUKYIISPHBIE K
IIJIOCKOCTH




25

[IpsimMble napaenbHbIe U
NEPIICHIUKYIIIPHBIE K
IUIOCKOCTH

26

IIpusnax
NEPIEHAUKYIIPHOCTH
IIPSIMOM U INIOCKOCTH

27

[Tpusnak
NEPIEHAUKYJIPHOCTH
IIPSIMOM U IUIOCKOCTH

28

Teopema o mpsimMoi
MEePIECHINKYIISIPHON
IJIOCKOCTH

29

Teopema o mpsimMoi
MEePIECHINKYIISIPHON
IJIOCKOCTH

30

Teopema o npsimoit
NEPHEHAUKYIIIPHON
IUIOCKOCTH

31

[lepnenpukymsp u
HAaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH,
paccTostHue OT IPSAMOU 10
IUIOCKOCTH

32

[lepnenpukymsp u
HAaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 INIOCKOCTH,
paccTostHue OT IPSAMOU 10
IUIOCKOCTH




Ilepnenpukynsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 INIOCKOCTH,
paccTostHue OT IPSIMOM 10
IIJIOCKOCTH

Ilepnenpukymsp u
HAaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 INIOCKOCTH,
paccTostHue OT IPSIMOM 10

IIJIOCKOCTH

35

VYIu1Bl B IPOCTPAHCTBE:
YTOJI MEXTY NPAMOU 1
IJIOCKOCTBIO

36

JIByrpaHHbIi yrou,
JIMHEHHBIN yTroJl

JBYTPAHHOIO yIJla

37

JByrpaHHbIi yrod,
JIMHEUHBIN Yol

JBYT'PAHHOIO yIJla

38

[leprieHAMKYISIPHOCTH
MJIOCKOCTEM: TPU3HAK
HNEPHEHINKYIAPHOCTH
JIBYX IIJIOCKOCTEM

39

[leprieHAMKYISIPHOCTH
MJIOCKOCTEM: TPU3HAK
NEePIEeHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEM

40

[leprieHAMKYISIPHOCTH
MJIOCKOCTEM: TPU3HAK




MEPHEHINKYIAPHOCTH
JIBYX TIJIOCKOCTEM

41

Teopema o
TPEXTIEPIICHIUKYIIIPAX

42

Teopema o
TpEXTEPIICHANKYIAPAX

43

Teopema o
TpEXTEPIICHANKYIAPAX

44

KonTtponsHas pabora o
TeMaM
"IleprnieHIUKYISIPHOCTD
IpsSIMBIX U IIJIOCKOCTER" 1
"Vl MeXy NPSIMBIMU U
IJIOCKOCTSAMU"

45

[TonsiTe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOTOTPaHHUKA,
BBIITYKJIbIE U HEBBITYKJIbIE
MHOTOIPAHHUKH;
pa3BEpTKa
MHOT'OIPAHHHUKA

46

IIpusma: n-yronpHas
npu3Ma; TpaHu u
OCHOBAaHUS MIPU3MBI;
npsiMasi U HaKJIOHHAS
MIPU3MBI; OOKOBas 1
II0JIHAsl IOBEPXHOCTh
TPU3MBI

47

[Tapannenenunen,




IIPSIMOYTOJIBHBIN
napauleIeIuIe] U €ro
CBOMCTBa

48

IInpamua: N-yroiabHas
UpaMuJa, TPaHu U
OCHOBaHUE TUPAMU/IBL;
O0KOBast U MOJHAs
MOBEPXHOCTb TUPAMHU/IBI;
IIPABWJIBHASA U yCEUCHHAS
UpaMuIa

49

IIpaBunbHbBIE
MHOTOTPaHHUKU: TIOHATHE
IIPABUJIBHOTO
MHOTOTPaHHMKa;
IIPABWJIbHASA IPU3Ma U
IIpaBWIbHAs IUPAMMJIA;
IIPaBUJIbHAS TPEYTOJIbHAS
NUpaMKJIa U PaBUIIbHBIN
TETpadap; Kyo

50

[Ipencrasienue o
HpaBI/IHBHBIX

MHOFOI‘p AHHHUKAax:
OKTas3Ip, 10AE€KadAp U
HUKOCa3IP.

o1

CummeTpus B
MPOCTPAHCTBE:
CUMMETpPUSI OTHOCUTEIILHO
TOYKH, MPSIMO,
MJIOCKOCTH.




DIIEMEHTHICUMMETPHUU B
nipamMuax,
napajuierenuneaax,
MPaBUIILHBIXMHOTOTPAHHHU
Kax

52

Brruncnenune 31eMeHTOB
MHOTOT'PAaHHHUKOB: pEOpa,
JIMaroHasu, yribl

53

[Mnomaae 6oxoBOM
MTOBEPXHOCTHU U MOJHON
IIOBEPXHOCTHU MPSMOK
MIPU3MBI, TUIOIIA/1b
OCHOBaHMH, TEOpEMA O
OOKOBOW MOBEPXHOCTH
MPSMON MPU3MBI

54

[Tnomaae 6oxoBoOM
MOBEPXHOCTU U
MMOBEPXHOCTHU MPABUIBLHON
MUPAMHU/JIBI, TEOPEMA O
[UIoIaau OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
UpaMU/IbI

55

KoHnTtposbHas padoTa mo
teme "MHororpaHHuku"

56

TToHsATHEOOOOBEME

57

O0BEMIIUPaMUIBI

58

O6BpEMIHpamMu bl

59

O0BEMIIUPaMUIBI

N




60

O6BpéMnupamu bl

61

O0BEMIPU3MBI

62

O6BEMIPU3MBL

63

O6BEMIPU3MBL

N =S I SN SN

64

KoHnTtposbHas padoTa mo
teMe "OO0BEMBI
MHOTOTPaHHUKOB"

65

[ToBTopenue, 06001ICHNE
CHUCTeMaTU3alWsl 3HAHUM.
[TocTpoenue ceueHuii B
MHOTOI'PAaHHHKE

66

[ToBTopenue, 06001ICHNE
cHCTeMaTH3aIus 3HaHUH.
Brruucnenue paccTosHUM:
MEXy ABYMS TOUKAMHU,
OT TOYKH JI0 IPSIMOM, OT
TOYKHM JIO INIOCKOCTH,
MEXY
CKPELIMBAIOIIMMUCS
PSIMBIMU

67

HToroBaskoHTpoOIBHAsPAO
ora

68

[ToBTopenue, 06001ICHNE
CHUCTEMAaTU3aIsI 3HaHUH.
Brrunciienue yrios:
MEXY
CKPEIIMBAIOIIUMUCS
PSIMBIMHU, MEKTY MPSMOM




U TJIOCKOCTBIO,
JBYTPaHHBIX YIJIOB, YIJIOB
MEXy TJIOCKOCTSIMU

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

68




11 KIIACC

Ne

n/
n

Temaypoka

KoanuyecTBouacos

Bce
ro

KonTposbHbIep
a00ThI

IIpakTHyeckuep
a00ThI

Jarauszyue
HUA

JIeKTPOHHBbIeNU(PPOBHICOOPA3OBATEb
Hblepecypchl

Cdepa u map: neHTp,
paauyc, 1uameTp;
IUIOINAAb
MIOBEPXHOCTHU Cepsl

B3anmHuoe
pacmonoxenue chepbl
¥ TUIOCKOCTH;
KacaTeJbHas
IUTOCKOCTH K cdepe;
wiomanb chepsl

N3o0pakenue cdepsl,
Iapa Ha TIOCKOCTH.
Ceuenusmiapa

[Hunmuaapuydeckas
MTOBEPXHOCTb,
obOpazyromme
HWIMHAPUYECKOM
MOBEPXHOCTH, OCh
HWIMHAPUYECKON
MOBEPXHOCTHU

[unuHap: OCHOBaHUSA
1 OOKOBast
IIOBEPXHOCTb,




o0pa3yromias 1 och;
[UIoIaabs OOKOBOH U
MOJTHOM TOBEPXHOCTHU

N3o6pakenue
HUJIUHAPA Ha
mIockoctu. PazBépTka
uuiuHapa. CeyeHus
HUWIMHIpA
(TUTOCKOCTHIO,
napasuiebHON WUIn
NEPIEHAUKYIIIPHON
OCH LIUJMH/IPA)

Konnueckas
MIOBEPXHOCTb,
obOpazyromue
KOHUYECKOU
MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTHU

Konyc: ocHOBaHue u
BEpIINHA,
o0pa3yromias 1 och;
Ioaab OOKOBOU U
MOJIHON NOBEPXHOCTHU

Y ceu€HHbIN KOHYC:
oOpa3yromue u
BBICOTA; OCHOBAHUS H
OOKOBasi MOBEPXHOCTh

10

N3o00pakeHune KoHyca




HAa IIOCKOCTH.
Pa3BépTka konyca.
CedeHus KoHyca
(TUTOCKOCTHIO,
napasuiebHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOIALLIEH uepes
BEPIINHY)

11

KomOunamus ten
BpaIlleHUs U
MHOTOTPaHHUKOB

12

MHoOrorpaHHukK,
OMMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAas B
MHOT'OT'paHHUK HUJIA B
TEJIO0 BpalleHUs

13

[Toustie 06 00BEME.
OCHOBHBIE CBOMCTBA
00BEMOB TEN

14

OO0BEMIIUIUHIPA,
KOHYcCa

15

O06BéM mapa u
wIomanb chepsl

16

IToxoOuEble Tena B
MIPOCTPAHCTBE.
COOTHOIIEHUS MEXKTY
IJI0IAIIMH




MTIOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX
Ten

17

KontponsHas pabora
no temam "Tena
BparmieHus" u
"O6BembI TN

18

Bekrop Ha m10cKkocTH
U B IIPOCTPAHCTBE

19

CnoxxeHue u
BBIYMTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPAH
a4uCIIo

21

Paznoxenue BekTopa
10 TPEM
HEKOMILIAHAPHBIM
BEKTOPaM.
[IpaBunonapannenenu
nena

22

Pemenue 3amau,
CBs3aHHBIX C
HNPUMEHEHUEM MIPaBUII
NIEUCTBHUI C
BEKTOpaMu

23

[IpssmoyromnbHas
cucTeMa KOOpJIMHAT B
MIPOCTPAHCTBE.
Koopaunatsl BekTOpa.
[Ipocreiimue 3a7a4uu B




KOOpAMHATAX

24

Yron mexnay
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEJICHUE
BEKTOPOB

25

Brruncnenue yrios
MEXIY IPSAMBIMU U
MJIOCKOCTSIMU

26

Koopaunarno-
BEKTOPHBIN METOJ TPU
pelieHuu
F€OMETPUUECKHUX
3a1a4y

27

KontponbHas padota
o TeMe "BekTopsl 1
KOOpJMHATHI B
npocTpaHcTae”

28

IToBTOpEHME,
000011IEHE U
CUCTeMaTH3aIHs
3HaHuM. OCHOBHBIE
¢burypsl, GpaxThl,
TEOpEMBI Kypca
TUTAHUMETPHUH

29

IToBTOpEHME,
00001IeHNE U
CHCTeMaTH3allHs
3HaHui. OCHOBHEBIC




¢Gurypsi, GpaxThl,
TEOpeMBI Kypca

IIIAaHUMETPHUN

30

IToBTOpEHME,
00001IeHNE U
CHCTEMAaTHU3allHs
3HaHud. 3agaun
MJIAHUMETPUH U
METO/IbI UX PEIICHUS

31

[ToBTOpEHME,
00001IeHNE U
CHCTEMAaTH3aIus
3HaHul. 3agaun
MJIAHUMETPUH U
METO/IbI UX PEIICHUS

32

IToBTOpEHME,
000011IeHE U
cucTeMaTu3arus
3HaHUM. OCHOBHBIE
burypsl, GpakTsl,
TEOpEMBI Kypca
CTEpPEOMETPUU

33

NToroBaskoHTposIbHA
spabota

34

[ToBTOpEHME,
00001IcHIE 1
CHCTEeMaTH3alIHs
3HAaHUU




OBIIEE KOJIMYECTBO
YACOB I1O
I[TPOIT'PAMME

34







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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






