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MNOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS s
oOyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DenepanbHOTO
roCyZIapCTBEHHOTO 00Pa30BaTEIHbHOTO CTaHJAPTa CPEAHETO OOIIero 0Opa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTeMaTH4eCKOMy OOpa3oBaHUI0, W TPAAUIMA POCCHUUCKOTO 0oOpa3oBaHUSI.
Peanuzanmsi mporpaMMbl 00eCIIEeYMBACT OBJIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTaBIIIIOIIIMMU OCHOBY IS CaMOPa3BUTHUSI M HEMPEPHIBHOIO 0Opa3oBaHUS,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEILHOTO Pa3BUTHS
JUYHOCTH O0YYarOIIMNXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHoCcTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OOYCJOBIIEHA NPAKTHUYECKONH 3HAYMMOCTHIO METAlpPEIMETHBIX U
OPEeIMETHBIX PE3YyJbTAaTOB OOYUYEHHUS T'€OMETPUM B HAIPABICHUU JHUYHOCTHOIO
pa3BuTHs oOyuaromuxcs, ¢GopMHpoOBaHUA (YHKIIMOHAJIBLHON MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHbIX AUCHUIUIMH. Pa3BuTHe y o0ydarommxcs
NPaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M IMPOUCXOXKJIECHUH T€OMETPUYECKHX
abCTpaKkiMii, COOTHOIIEHHH PEATBHOTO M HUICAIBHOT0, XApPAKTEpE OTPaKEHUS
MAaTEMAaTHYECKOW HAyKOW SBJICHUA M MPOLECCOB PEATBHOTO MHPA, MECTE
reOMETPUU B CUCTEME HayK U POJIM MaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllMXCsl, a TaKKe KayeCTB MBILIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisgeTcs OAHUM M3 0a30BBIX IMPEJIMETOB HAa YPOBHE CPEIHErO
oOmiero oOpa3oBaHHs, TaK Kak OO0OECrneYrMBaeT BO3MOXKHOCTh H3Y4YEHHUS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, TaK U TYMaHUTapHOU.

Jlornyeckoe MbllUIeHHE, (OpMUPYEMOE MpPU U3YYEHUH OOydarouuMucs
HNOHATUWHBIX OCHOB F€OMETPHUH U MOCTPOCHUHN LENOYKU JJOTHUYECKUX YTBEPKACHUN
B XOJIE pEUICHUsI T€OMETPUYECKUX 3aJayd, YMEHHE BBIJBUraTh M OIMpPOBEpPraTh
TMIOTE3bl HEMOCPEACTBEHHO HCIIONB3YIOTCS IPU PEIICHUH 337a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (QU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTIX AeATENbHOCTH 4YesioBeka. OpHeHTaluus YelOoBeKa BO BPEMEHHM U
MPOCTPAaHCTBE — HEOOXOJMMOE YCIOBHE €ro CoOIHalbHOTO ObiTHs, (opma
OTpaXEHUSI OKPY>KAIOIIET0 MHPA, YCJIOBHUE YCHENIHOTO MO3HAHUS M AKTHBHOTO
npeoOpa3oBaHus  JEeUCTBUTENBbHOCTH. OnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazaMH OOBEIMHAET pa3Hble BUAbl y4EOHOM U TPYNOBOH JEITEIBHOCTH,



SBIIIETCSI OJHUM W3 MPO(PECCHOHATBHO BAXXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3aa4a (OPMUPOBAHUSA Yy OOYYAIOIIMXCS MPOCTPAHCTBEHHOTO MBINUICHHS Kak
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHHSI — CYIIECTBEHHOI'O KOMIIOHCHTAa B
MOJITOTOBKE K MPAKTUYECKON JACATEIHHOCTH IT0 MHOTUM HAITPaBJICHUSM.

[leas ocBoeHmst mporpamMMbl ydeOHOro Kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yueHus — o00O1eoOpa3oBarebHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydJarommxcs  4epe3  OoOecredeHre  BO3MOXKHOCTH  MPUOOpETeHUs |
UCTIONB30BaHUSI CUCTEMATUYECKUX TEOMETPUYECCKMX 3HAHUW W  JCHCTBHIA,
cHenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEIITHOTO MPOIOJDKCHHUST 00pa30BaHMS
0 CTICTIHAIBHOCTSIM, HE CBS3aHHBIM C MPUKIIATHBIM HCTIOIH30BAHIEM T€OMETPHH.

[Iporpamma 1o rTeoMeTpuu Ha 0a30BOM YpOBHE IMpeAHA3HAYCHA s
00yJaroNMXcs CpeHeN IIKOJIbI, He UCTBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYTHEHUH
Ha ypOBHE OCHOBHOTO 00mero oopasoBanus. Takum oOpa3om, oOydaroniuecs: Ha
0a30BOM YypOBHE JOJDKHBI OCBOUTH OOIHE MAaTEeMaTHYECKUE YMEHHsI, CBSI3aHHBIC
co crenuPuKoil TEOMETpUHM € HEOOXOAUMBIE HJisi KU3HH B COBPEMEHHOM
obmectBe. Kpome 3T0Oro, oHM MMEIOT BO3MOKHOCTh M3YyYUTh T'€OMETPUIO OoJiee
r1y00Ko, €clii B JalbHEHIIeM BO3HUKHET HEOOXOIWMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JACATEIHHOCTH.

JIoCTIKeHHE IIeJTd  OCBOCHHS TPOrpaMMBbl 00ECIIEUMBACTCS peElICHUEM
COOTBETCTBYIOIIMUX  3amad. [IpHOpUTETHBRIMH 3aJadaMH  OCBOSHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 kmaccax sBISFOTCS:

e (opMHpoOBaHHE TMPEACTABICHUS O TEOMETPUU KaK YacTH MHPOBOM

KYJIBTYPBI B OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAIOIIIM MHPOM;

e (opmMupoBaHuEe TpEACTAaBICHUS O MHOTOTPAHHUKAX W TElNaX BpaICHUS
KaK 0 BAXHEUIINX MATEeMATHUYECKUX MOJIENSIX, MO3BOJISIONMIUX OMUCHIBATH
Y U3y4aTh pa3HbIe SABJICHUS OKPYKAIOMIErOo MUPA;

o (opMupoBaHWE yMEHHs pAaclO3HAaBaTh Ha 4YepTeX axX, MOJCISIX H B
peaTbHOM MHPE MHOTOTPAHHHUKH M TeJla BpaICHUS;

e OBJAJCHUE METOJAMH PEIICHUS 3a/7ad Ha TIOCTPOCHUS HAa M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSMH O
MHOTOTPaHHUKaX U TeJaX BPaIIECHUS U UX OCHOBHBIMHU CBONCTBaMU;

e OBJAJCHUE  QJITOPUTMAMH  PCEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMHpOBaHHE yMEHHUS TMPOBOJUTH  HECJIOXKHBIE JOKa3aTeIbHBIC
pacCcy X JeHUs B XOJ€ PEUICHHs CTEPEOMETPUUYECKUX 3aJad U 3a4ad C
MPAKTUYECKUM COJIEPIKAHUEM;

e Dpa3BUTHE  UHTCIUICKTyallbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcs, TO3HABAaTEILHOW  AKTHMBHOCTH, HCCIEIOBATEIBCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, peJIeBaHTHOM
r€OMETPUU: YMEHUE pacro3HaBaTh IMPOSIBICHUS T'€OMETPUUYECKUX
HNOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHbIX
CUTYallMsIX M TMpPU HU3YyYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEH U 3aKOHOMEpHOCTEH, (OpMynHpoBaTh HX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh FEOMETPUYECKHE MOJIEIH, IPUMEHATh OCBOECHHBIN
r€OMETPUYECKUN ammapar Juisl pPELIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3aJlay, UHTEPIIPETUPOBATH U OIEHUBAThH MMOJTYUYEHHBIC PE3YyIbTATHI.

OTIMYUTETFHON OCOOEHHOCTHIO MPOTPAMMBI SIBISIETCS BKIIIOUEHHUE B KYpC
CTEPEOMETPUM B Hayajle €ro HW3y4yeHus 3aJad, peIIaeMbIX Ha YpOBHE
UHTYWUTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hal
HUMH, YTO CIIOCOOCTBYIOT Ppa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIILJICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTUBHBIX MPOLECCOB, MOTUBHUPYET K
JAJbHEUIIIEMY U3YyYECHHIO ITPEAMETA.

[Tpenmourenue OTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKHUE 3HAHUS MMEIT B CBOEH OCHOBE UyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKON JIesTeNIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy
yYalllUXCS B Kypce CTEpPEOMETPUU MNPOBOAMUTCS 3a CUET pelIeHUs 3aJady Ha
CO3/aHME€  NPOCTPAHCTBEHHBIX 00pa3oB W  337ad Ha  ONEpUpOBaHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a IPOBOJUTCS € ONOPOM Ha
HarJasgHOCTh, a ONEpUpOBaHME OOpPa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HATJIATHOCTH, MBICIEHHOTO M3MEHEHHUSI €70 UCXOAHOTO COJEPKaHMUS.

OcHOBHBIE coaepkaTelbHble JTUHUU Kypca «['eomerpum» B 10—11 kmaccax:
«MHororpanHukny», «IIpsiMble U TUIOCKOCTH B MPOCTpAHCTBEY, « Tena BpaleHus»,
«BeKTOpbI U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHKE JIOTUYECKUX YMEHUN
pacmpenensercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO TIoJaM
0oOy4eHHMsI Ha YPOBHE CpeTHEro o01ero 0opa3oBaHusl.

Copepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJbTaTaM
OCBOEHHsI paboyell MporpaMMsbl, pacOopenei€HHbIM 10 TroJaM O00y4eHwus,
CTPYKTYpUPOBAHO TaKUM O0pa3oM, 4YTOOBI OBJAJEHUE TIE€OMETPUUYECKUMHU
MNOHATUSAMU W HAaBBIKAMHM OCYLIECTBIISUIOCH MTOCJIEI0BATEIBHO M MOCTYNATENbHO, C
COOJIIO/IEHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPHUYECKUX MPEJCTABICHUN OOy4YarOMIMXCA, PACIIUPSS U
yriIyOstsist e€, 00pa3ysi IPOUYHbIE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIVIAHE

Ha uzydenue reometpuu oTBOAUTCS 2 yaca B Henelo B 10 kimacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jiBa rojia o0ydenus - 102 yueOHbIX yaca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOCHHUHU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMHOE pacnosioKeHue IMpsAMBIX B IPOCTPAHCTBE: IIE€pECEKaroluecs,
napajulejibHble M CKpeuuBaromuecs npsMbele. [lapamienbHOCT OpsAMBIX U
IUIOCKOCTEM B IIPOCTPAHCTBE: IAPAJUICIIbBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[IapaJuIeNIbBHOCTh TPEX MPSAMBIX; MAPAIIIEIBHOCTD MPSMOU M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOoJd MEXAY IpsAMBIMH B IIPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEMN: napajuieabHbIC IIJIOCKOCTH; CBOMCTBA
napajieNbHbIX Iuiockoctel. [lpocreifiine mnpocTpaHCTBeHHbIE (UTypbl Ha
IUIOCKOCTH: T€Tpa’ap, KyO, napaiesenumne]; TOCTPOCHUE CEUCHUH.

IlepneHAuKyIAPHOCTD NPSIMON U IUIOCKOCTH: NEPIECHAUKYIISIPHBIEC NPSIMBIC B
[IPOCTPAHCTBE, IIPSAMBIE MapajuIeJIbHbIE W NEPIEHAUKYISAPHBIE K IUIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IMPAMOM M INIOCKOCTH, TEOpeMa O IpsAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEHMHBIM yroJa JBYTPAHHOIO  yIJa.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHUE
OT TMNpsAMOM /[0  IJIOCKOCTH,  TOpoeKuus  (QUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIUKYJAPHOCTH  JIBYX
TIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIApax.

MHoOrorpaHHuKHu

IloHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'PAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIBIE MHOTOI'PAaHHUKH; Pa3BEPTKA MHOrOrpaHHuka. [Ipusma: N-yronpHas
npu3Ma; TPaHU U OCHOBAHUS MPHU3MbI; IpsMasi U HaKJIOHHAs MPHU3MBbL, OOKOBas U
TIIOJIHAs ITIOBEPXHOCTh IIPU3MBL. [Tapayutenenurnen, IIPSIMOYTOJIbHBIN
napajuienenunes u ero csoucrsa. [lupamupa: N-yroiapHas nupamuia, I'paHd U
OCHOBaHHUE MUPAMUBI; OOKOBAS U MOJIHAS MOBEPXHOCTh MUPAMHU/IbI; TPAaBUIIbHAS
yCeu€HHass MNUpaMuja. OJEMEHTbl Npu3Mbl © nupamuasl. I[IpaBuibHbIE
MHOTOI'PaHHUKHU: TOHSATHE NMPABWIBHOI'O MHOI'OTPAHHUKA; MPAaBUJIbHAS IIPU3MA U
IIpaBUWIbHAS IHPAMUIA; [PaBWIbHAs TPEYTrojbHAsA NUPaAMUIA W IPABUIIBHBIN
teTpadip; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAHHHUKAX: OKTa’3p,
nozieKkasip U ukocasap. CeueHus: Ipu3Mbl U TUPAMUJIBL.

CuMMeTprs B NPOCTPAHCTBE: CHUMMETPHUSI OTHOCHUTEIBHO TOYKH, IPSMOH,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B NHpaMHAAX, NapajuieJeHnuIenax,
IIPAaBUJIBHBIX MHOI'OI'PAHHUKAX.



Brerunciienne »ieMEHTOB MHOTOTPAHHHKOB: pEOpa, IuUaroHaiu, YIJIBL.
[Tnomane OOKOBOM TOBEPXHOCTH M IIOJIHOM ITOBEPXHOCTH MPSIMOW TPHU3MBI,
IJIONIAh OCHOBAaHMH, TeopeMa O OOKOBOW ITOBEPXHOCTH NPSIMOM IPU3MBL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TOBEPXHOCTH TPABWIBHOW THUPAMUIBI,
TeopemMa O TulomaAn yceu€éHHoW mmpamunbl. [lorstne 00 o0BéMe. OOBEM
UpPaMUIbl, TPU3MBI.

[Tomo6ubie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMHU
OBEPXHOCTEH, 00bEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[Hwnuaapudeckas IMOBEPXHOCTb, obOpazyrornue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh LWJIWHAPUYECKON TMMOBEpXHOCTU. L[WnuHIOp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3zywolas MU OCh; IUIONaAh OOKOBOM M TOJHOU
MTOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOW moBepxHocTH. KOoHyC: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETP; IUIOLIAJb MMOBEPXHOCTU CQEphl.
B3aumHuoe pacronoxenue chepsl U INIOCKOCTH; KacaTellbHAs TNIOCKOCTh K cdepe;
IJI0IIAIb CEpPHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KomOunamuu Ten BpalleHus W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKOJIO cdephl; cdepa, BOUcaHHAS B MHOTOIPAHHUK, WU TEJO
BpalICHUS.

[Tonsatue 00 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béMe
IPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBus u3 He€. OObEM UMIMHAPA,
konyca. O0BEM 1apa u miomaas chephl.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMASIMHU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuennsi nwiMHApa (OapaJUleIbHO M MEPIEHIUKYISIPHO OCH), CEYEHUS
KOHyca (mapajijieIbHOE OCHOBAHHMIO M TPOXOJAIIEE 4Yepe3 BEpIIMHY), CEUCHUs
mapa.

BekTopbl U KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CloKeHUE U BBIYUTAHUE BEKTOPOB.
YMHO)KEHHE BEKTOpa Ha Yucio. Pa3nokeHne BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamienenunena. Pemienwe 3amad, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACHUCTBHM C BekropaMu. [IpsMoyronbHas cucrema



KoopauHaTt B mnpoctpadHcTBe. Koopaunatel BekTopa. IIpocreimme 3amaun B
KOOpAWHATaX. YTOoJl Mexay Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Briuncienue yriioB Mex1y NpsIMbIMH U TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIM
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1aU.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATbBI

JIndHOCTHBIE pE3yibTaThl OCBOCHMSI MPOTpPaMMbl y4eOHOTO TpeaMera
«MaremaTrka» XapakTepu3yrTCs:

I'paxxpanckoe BociuTanue:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKOHN MO3UIINN 00YUaIOMIET0Cs KaK aKTHBHOTO
W OTBETCTBEHHOTO WIEHA POCCHUUCKOTO OOIIEeCTBa, TMPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUMH,
IpoLeayp TpaxJaHCcKoro ooOmecTBa (BbIOOPHI, OMNPOCHI M Tp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLUMAJIBbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HX
GYyHKIUSIMHU ¥ HA3HAYCHUEM.

ITaTpuoTH4YecKkoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO POCCUINCKON IpakIaHCKON UJICHTUYHOCTH, YBAKCHUS K
IIPOLUIOMY U HACTOSALIEMY POCCHUMCKOW MAaTEMAaTUKH, HEHHOCTHBIM OTHOILLIEHUEM K
JIOCTUKEHUSAM POCCUUCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUYECKOW IIKOJIbI,
K HCHOJIb30BAaHUIO ATUX JOCTHKEHUU B JIPYrUX HayKaX, TEXHOJOTHsIX, cdepax
SKOHOMUKHM.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHWS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTHUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B MIOCTPOCHUE YCTOMUHUBOTO OYyAyIIETO.

JcTeTH4ecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl 3CTETUKY MAaTEMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajJad, pEIIEHNH, pacCyKJIeHUN;
BOCHPUMMYHUBOCTBIO K MATEMAaTUYECKAM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

dusuyeckoe BOCIUTAHKE:

cOpPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTU4YeCKUe 3HaHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa KW3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3/10pOBOE€ MUTaHHE, COATAHCUPOBAHHBIM PEXKUM 3aHSATUN U

OT/IbIXa, peryJsipHas busngeckas AKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTHUBHO-03/I0POBUTEIHHOM
JeSITeTbHOCTBIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZY, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
pazauuHbiM  chepaM  NpPOPECCHOHAIBHON  JIEATENbHOCTH, CBA3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BHIOOP
Oyaymeil npodeccud U peanu3oBbIBATh COOCTBEHHbIE JKU3HEHHBIE IUIAHBI;



TOTOBHOCTBIO M  CIOCOOHOCTHIO K  MaTeMaTHYeCKOMYy OOpa3OBaHHUIO M
caM0o0Opa30BaHUI0 HAa MPOTSHKEHUH BCEW J>KU3HH; TOTOBHOCTBIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTeMaTHYECKON HAIPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJIOTHYECKON KYJIbTYyphl, MMOHUMAHHUEM BIUSHUS
COIMAJIBHO-DPKOHOMHMYECKHUX IPOIIECCOB Ha COCTOSIHUE MPUPOIHON M COLMATbHOM
Cpeapl, OCO3HAHHEM TJIOOAIBHOrO XapakTepa HSKOJOTHYSCKHX IPpOoOIIeM;
OpUCHTaIlMell Ha MPUMCHEHUE MaTEeMAaTHYECKUX 3HAHUW IS pelieHus 3a1ad B
o0JlacTU  OKpYXalolllel cpenpl, IUIAHUPOBAHUS IIOCTYNIKOB M OILIEHKH HX
BO3MO>KHBIX MTOCHEACTBUMN JIJIs1 OKPYKAIOIIEH CpeIbl.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTBIO MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHUS HAayKM ©  OOIIECTBEHHOM  MPAKTUKH, IMOHUMaHUEM
MaTeMaTUYeCKOW HayKh Kak c]epbl 4enoBEeYeCKOW MesTeTbHOCTH, 3TArloB €&
Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHUS LMBUIM3AIMHU; OBJIAJCHHUEM S3BIKOM
MaTeMaTUKXM W MaTEeMaTU4YeCKON KyJIbTypOl KakK CpEeJICTBOM MO3HAHUSA MHPA;
TOTOBHOCTBIO OCYIIECTBJISATH MPOSKTHYH) M HCCIEAOBATEIbCKYIO JCSATEIbHOCTH
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUeOHOTO TMpeaMeTa
«MaremaTtuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCAITbHBIMU
NO3HABAMEIBHBIMU  OCUCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
O0elcmeusiMuU, YHUBEPCANbHbIMU Pe2YAIMUSHLIMU OCUCTNEUSIMU.

1)  Vuuseepcanrvnvie  nosnasamenvhvle  Oelicmsus, — 00eCneuuU8arOm
Gdopmuposanue 06a308bIX KOSHUMUBHBIX NPOYECCO8 0OYUaowuxcs (oceoeHue
Memoo08  NO3HAHUA — OKpYJcaowe2o  Mupd,  NpuMeHeHue  J102UYECKUXx,
ucce008amenbeKux onepayull, ymenul pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBISBIIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHICCKUX
OOBEKTOB, TMOHSATUN, OTHOIIEHWH MEXIY MOHATUAMH, (OPMYIUPOBATH
OTpeNeNICHUs]  MOHSATHH; yCTaHABIMBAaTh CYIIECTBEHHBIH  IPH3HAK
KJaccu(UKauu, OCHOBAaHUA i OOOOIICHHWS W CpaBHEHUS, KPUTEPUH
IIPOBOJIUMOTO aHAJIN3a;

e BOCIpPUHUMATH, (QopMymHpoBaTE W MNPeOOPa30OBBIBATE  CYXKIACHUS:
YTBEPAHUTEIbHBIE W OTPUIIATEIbHBIC, €AWHUYHBIC, YaCTHBIE U OOIIHE;
YCJIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeursi B (aKTaX, JAaHHBIX, HAONIOACHHUSAX U YTBEPXKICHHIX;



npeasiaraTh ~ KPpUTEPUU Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJBI C HCIIOJIb30BAHWEM 3aKOHOB JIOTMKHU, JIEYKTUBHBIX U
MHJYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TIPOBOJHUTH CaMOCTOSTEIIbHO J0KAa3aTeIbCTBA MaTeMaTUYECKHUX
YTBEPXKJICHUM (TIPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh ApTyMEHTAIIHIO,
MPUBOJANTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BbIOMpaTh CcHOCOO pelieHuss y4eOHOM 3amauM (CpaBHUBATh HECKOJIbKO
BAPUAHTOB peELIEHUs, BBHIOMpaTh Haubonee MNOAXOAAMMI ¢ Y4ETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJb30BaTh BOIMPOCH KaK MCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUS;
(bopmynupoBaTh BONPOCHI, (UKCUPYIOIIME MNPOTUBOpEUYUE, Mpodiaemy,
yCTaHaBIMBAaTh HWCKOMOE€ W  JaHHOE, (OpMHUpOBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATENBHO CIUTAaHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHME TI0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
0o0BEKTa, SBJICHHS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, ABJICHUSIMU, IPOLECCAMU;

e CaMOCTOSITENHHO (HOPMYIUPOBATH OOOOIICHHS W BBIBOJBI MO pE3yibTaTaM
POBEIEHHOTO HAOJIOJCHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIyYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHMUI;

e TMPOTHO3MPOBATH BO3MOKHOE pPa3BUTHE IMpoOliecca, a TAaKXKe BbIIBUTATh
MPEANOJIOKEHNS O €r0 PA3BUTUH B HOBBIX YCIOBHSX.

Pabora c nndopmanmueii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOJUMBIX HJisi OTBETa
Ha BOIIPOC U Il pEUICHUs 3a]1auu;

e BBIOMpaTh WH(OPMAIMIO W3  HUCTOYHWUKOB  PA3JIUYHBIX  THUIIOB,
aHAIM3UPOBAaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OpMAIUIO
Pa3TUYHBIX BUJOB M (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(MOPMAIIUIO, TPEACTABIATh €€ B Pa3NWYHBIX (opmax,
WLUTIOCTPUPOBATH TpaduuecKy;

e OLICHUBATH HaJEKHOCTh uH(popManuu o CaMOCTOSATEIBHO
chOpMyYTUPOBAHHBIM KPUTCPHUSIM.

2) Vhusepcanohvle KOMMYHUKAGMUGHbBlE  Oelicmeus,  00eCnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0uenue:



BOCIIPUHUMATh W (OPMYIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C
YCIOBUSIMU | LIESAMHU OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHHS II0
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN pPe3yJIbTaT;

B X0JI¢ 0OCYKJEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1a€MOM TEMBI,
poOJIEMBI, pelIaeMoi 3a/1a4uu, BHICKAa3bIBaTh UJICH, HAIICJICHHBIEC HA TIOUCK
pEIICHUs; COIMOCTaBIsATh CBOWM CYXKIEHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JIMAJIOrTa, OOHApY)KMBATh Pa3lIUYMe U CXOJCTBO IO3UIIUN; B
KOpPpEKTHOU opMme HhopMyTMpoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
MPEACTABIATh  PE3yJNbTaThl  pEIICHHWs]  3a]add,  JKCIIEPUMEHTA,
UCCJICIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHUS C YUETOM 3aJ1a4 MMPE3EHTAI[NN U OCOOCHHOCTEH ay TUTOPHH.

CoTpyaHu4vecTBo:

3)

MOHMMATh W  HUCHOJb30BaTh  IMpEUMyIIecTBA  KOMaHIHOM U
WMHAMBUAYAIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATh 11eJb
COBMECTHOM JEATENBHOCTH, IUIAHWPOBATh OPraHU3alUI0 COBMECTHOU
paboThl, pacrpenensTh BUAbl padoT, JOroBapuBaThes, 00CYKIaTh MPOLIECC
U pe3yabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYINIOBBIX (popmax paboTsl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3TOBBI€ IITYPMbDY W WHBIE); BBINOIHATH CBOIO 4YacThb paOOThl U
KOOPAMHUPOBaTh CBOM JIEUCTBUS C JPYIMMHM WIE€HAMH KOMaH/IBI;
OLICHHMBATh Kadye€CTBO CBOEr0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
c(OpMyJINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeiicmeusl, obecneuusaiom

Gdopmuposarue cCMbLCI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranuzamnus:

COCTaBJIATh IUIaH, AJITOPUTM PELICHUS 33]Ja4M, BEIOUpATh CIOCO0 peleHus
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUI C Y4ETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIBb:

BIIAJICTh HABBIKAMU TIO3HABATEIHHOM pedieKcMr Kak OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJaJeTh CIOCOOAMU  CaMOMNPOBEPKH, CaMOKOHTPOJIL —Ipoliecca H
pe3yJibTara penieHus MaTeMaTUIeCKOM 3a/1auu;

MPEABUNIETh TPYAHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh NpPHU pEIICHUU
3a/1aud, BHOCHUTb KOPPEKTHUBBI B JIEITEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMJIEHHBIX OITUOOK, BHISABICHHBIX TPYAHOCTEH;



e OOCHHBATL COOTBCTCTBHUC PC3yJjibTaTa LOCIHW MW YCIOBHAM, O0OBSICHATH
IMPUYHHBI OOCTHKCHUA WJIN HCOAOCTHIKCHHA PC3YJIbTATOB ACATCIBHOCTH,
HaXO0IUTb OHII/I6Ky, JaBaTb OLICHKY HpI/IO6pCTéHHOMy OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBath NOHATUAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

ITpuMeHATh aKCHMOMBI CTEPEOMETPUU M CIECACTBUS W3 HUX IPU PEIICHUU
F€OMETPUYECKUX 3a]1aY.

OnepupoBaTh NOHATUIMU: MAPAILIEIBHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuduuupoBaTe B3aUMHOE pacIOIOKEHHE NPAMBIX U IIJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JBYTPaHHBIA yroj, FpaHd ABYTPAaHHOrO Yyrija,
pedpo NBYyrpaHHOTO YIJia; JUHEHHBINH Yrojl ABYTPaHHOIO yria; rpajaycHas mepa
JBYTPaHHOI'O yrija.

OnepupoBaTth MOHATUSMU: MHOTOIPAHHMK, BBIMYKIbIA M HEBBITYKJIbIHA
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPAHHUKA, IPABUJIbHBII MHOTOIPAHHUK.

Pacro3HaBaTh OCHOBHbBIE BHUABbl MHOTOIPAaHHHMKOB (NMHMpaMUa; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupunupoBaT ~ MHOTOrpaHHMKH,  BBIOMpass ~ OCHOBaHHMS  AJiA
KJacCU(puKaluy (BBIIYKJIblE W HEBBIIYKJIbIE MHOTOTPAHHUKH; NpPaBUJIIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajieIenuneabl).

OnepupoBath MOHATUSAMHU: CEKYIas JIOCKOCTh, CEYEHNE MHOTOIPAHHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHH, UCIIOJIBb3YSl METO/ CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPAHHUKOB METOJOM  CJEAOB, BBIIOJIHATH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTBIX OOBEMHBIX (QUIYp: BUJ
CBEpXY, COOKY, CHU3Y.

Pemmars 3a1aun Ha HaxOXKACHHE T€OMETPUUECKUX BEJIIMYMH MO 00pa3laM Win
aJITOpUTMaM, TPUMEHSS U3BECTHbIE AHATUTHUYECKHE METOAbl NpPU PEIIECHUU
CTaH/JAPTHBIX MAaTEMAaTHYECKUX 3a7a4 HAa BBIYUCIICHUE PACCTOSHUN MEXKIY IBYMSI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKAY
CKPELIMBAIOIIUMUCS MPSMBIMHU.

PemaTp 3a1aun Ha HaXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam uiu
QITOPUTMAM, IPUMEHSSI W3BECTHBIE AHAIUTUYECKHE METOJbl MPU PELICHUU
CTaHJApPTHbIX ~MaTeMaTHYECKUX 3aJad Ha  BBIYMCIEHUE YIJIOB  MEXAY
CKPEIIMBAIOIIMMHUCS MPSAMBIMH, MEXKJIYy HpsIMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Berauciaare 00bEMBI M TUIOMIAINA TTOBEPXHOCTEH MHOTI'OTPAaHHUKOB (IIpU3Ma,
nupamMuga) ¢ TOpuUMEHEeHHeM (OpMYJ; BBIYHCIATH COOTHOIICHHUS  MEXKIY
TUIOMIAASIMU TTIOBEPXHOCTEH, 00bEMaMH 110 T00HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMHU: CHMMETPUS B IPOCTPAHCTBE, IIEHTP, OCh W
MJIOCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHH (PUTYPBHI.

W3Bnekath, MNpeoOpa3oBBIBATH M HHTEPIPETUPOBATH HHQPOPMAIUIO O
IIPOCTPAHCTBEHHBIX I'€OMETPUUYSCKUX (PuUrypax, MpeaCcTaBICHHYIO Ha 4epTekaxX U
pUCYHKaX.

[IpumeHATh TeoMeTpuYeckue (akThl UIsl PEIICHHS CTEPECOMETPUUYCCKHUX
3a/1a4, TPEAMOJIararoIiuX HECKOIBKO MIAaroB PEIIeHUs, €CJIH YCIOBUS TIPUMEHEHUS
3aJ1aHbI B SIBHOH (hopMme.

[IpuMeHAT,  HpOCTEHIIMEe MPOrpaMMHBIC  CPEJICTBA W 3IJICKTPOHHO-
KOMMYHHUKAITMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPECOMETPUUYCCKUX 3a/1ad.

[IpuBoaMTH TPUMEPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOAE H
YKU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHATh TOJTyYCHHBIC 3HAHMWS Ha MPAKTUKE: aHAJIUM3MPOBATh pPEabHBIC
CUTyallUM W TIPUMCHSTh HM3yYCHHBIC TIOHATHS B IPOIECCE ITOMCKA PEIICHHS
MaTeMaTU4eCKhn CHOPMYITHPOBAHHONH TPOOJIEMBI, MOJCIUPOBATh pEaTbHBIC
CUTyallUM Ha s3BIKE TCOMETPHUU, HWCCICIOBaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHATHI U TEOpEM, ammapara aareOphl; pemarhb
MPaKTHYCCKUE 3a7a9H, CBA3aHHBIC C HAXOXKICHHEM T€OMETPHUCCKUX BEITMYHH.

11 KIIACC

OnepupoBaTh TOHATHIMH: MHJIWHIAPHYSCKAs IOBEPXHOCTh, OOpa3yOIIHeC
MWIMHAPAYECKON  TIOBEPXHOCTH;  IWJIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHUIECKOH TOBEPXHOCTH, KOHYC; cpeprueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa U map).

OOBSICHATH CLIOCOOBI TMOTYYEHUS TEJ BPAIICHHUS.

KnaccudummpoBaTs B3aMMHOE paciojio’KeHUe CPephl U MIOCKOCTH.

OnepupoBath MOHATHSIMH: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BBHICOTA
CETMEHTA; IIAPOBOW CIJIOM, OCHOBAHME IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruncnsate  00bEMBI M MIJIOMIAM  TOBEPXHOCTEH  Tell  BpalieHus,
TCOMETPUICCKUX TEJI C IPUMEHEHUEM (HOPMY.I.

OnepupoBaTh TMOHSATHUSMH: MHOTOTPAaHHUK, BIHMCAHHBIH B chepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHUS.

BBIYUCIIATE COOTHOIICHHUSI MEXY IUIOMIAASMHU MOBEPXHOCTEH W 00bEMaMM
MOIO0OHBIX TEIL.



N3o00paxarh u3yuyaemble (UTYypbl OT PYKHM U C MNPUMEHEHHEM IPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MPeoOpa3oBbIBaTh HHMOPMALHIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO HAa YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJIHATE [EUCTBUS CIHOXKEHUsSI BEKTOPOB, BBIYUTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMHU OHH 00JIaJJalO0T.

[IpuMeHATH IPaBUIIO NIapaJUIEIICIIUIIEAA.

OnepupoBatTh NOHATHAMU: JE€KAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOPA, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOl MEXAY
BEKTOpPaMHU, CKaJIsIpHOE NPOU3BEACHNUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsIpHOE IPOU3BEACHUE, pACKIaAbIBATL BEKTOp 10 JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsaTh reoMeTpuyeckue (akTbl UIsl PEIICHHS CTEPEOMETPUUYECKHUX
3a/1a4, NPEAIoIararolux HECKOJIbKO 11ar0B PEIICHUs, €CJIM YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemats mpocreninne reoMeTpuyYecKue 3a1adyd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauM Ha J0Ka3aTelbCTBO MATEMAaTHYECKMX OTHOLICHHM W
HaXO0KJIeHWE FeOMETPUUECKUX BEJIMYMH 110 o0pa3laM Wi alfOpuTMaM, MpUMeEHss
U3BECTHBIC METO/bI IIPU PELICHUH CTAHAAPTHBIX MAaTEMaTUYECKUX 3aa4.

IIpumeHaTs mOpocTedlive IPOrpaMMHBIE  CPEICTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI [IPU PELICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOaUTE IpUMEpPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
YKA3HHU, pACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

IIpuMeHATh IOMYyYEHHBIE 3HAHMS Ha IPAKTUKE: aHAJIU3UPOBATH DPEAJIbHBIC
CUTyallud W INPUMEHATb W3YUYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTU4YeCcKl CQOPMYIMPOBAHHON MPOOIEMBbl, MOIECIUPOBATH pEalbHbIC
CUTyallUd Ha A3bIKE TIEOMETPUM, MUCCIEAO0BATh IIOCTPOCHHBIE MOJEIHA C
UCIOJIb30BaHUEM T€OMETPUUYECKUX MOHATHI U TeOpeM, anmapara ajireopsl; pemarhb
[IPAaKTUYECKUE 3a7a41, CBA3AHHBIC C HAXOXKICHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne HanMmeHnoBaHue pa3jeiioB U TeM (mudposrie)
n/m NMPOrpaMMmblI Bcero Konrponbneie  Ipaxtirieckie o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 BBenenue B ctepeoMeTpuio 10
5 [IpsiMBbI€e ¥ TJIOCKOCTH B MPOCTPAHCTBE. 12 1
[MTapamebHOCTh MPSMBIX M TUIOCKOCTEH
3 Hepl'IeH)II/IIiyJ'ISIpHOCTI) NPSIMBIX 1 12
TUTOCKOCTEH
4 VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1
5 MHoTOrpaHHUKH 11 1
6 OO6BEMBI MHOTOIPaHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMUSI, PACCTOSTHUS U YTJIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0



11 KIIACC

Kouan4yecTBo yacos DJIeKTPOHHbIE

HaunmeHnoBaHue pa3/iesioB U TeM nu(ppoBbIe
Ne i/m P Kontpoabusie IIpakTHyeckue (mupp )

NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcesl

Tena BpameHus 12

O0BEMBI TEN 5

BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001IEHNE, 7 1

cUCTeMAaTH3alus 3HaHU!
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0







HNOYPOYHOE INTAHUPOBAHHUE
10 KITIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nudposeie

Tema ypoka Konrpoabnsie IIpakTHyeckue
n/n Bcero u3yyeHusi oOpa3oBaTe/bHbIE

padoTsbI padoThI pecypesI

OCHOBHbIE TIOHATHS CTEPEOMETPUH: TOUKA,

npsMasi, IIO0CKOCTh, TPOCTPAHCTBO.

[IpaBuiia n300paxeHust Ha PUCYHKaX: 1
n300paKeHHsI IUTOCKOCTEH, MapajlieIbHbIX

MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

IlousTus: NepeCCKaromurecs MmIOCKOCTH,
MEpeCCKArIMrECs npsaMas U IMI0CKOCTh

IlousTus: ICPCCCKAOIIMECCA IIJIOCKOCTH,
nepeceKarommecs npsamas 1 IiI0OCKOCTh

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOTPaHHUKOB Ha 1
PHCYHKaX, Ha IPOCKIIMOHHBIX YepTexkax

HavanbpHble cBeieHNs 0 KyOe 1 mupaMu/e,
ux pa3BépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HavanbpHble cBeieHUs 0 KyOe U mUpaMu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TousTHEe 00 aKCHOMATHYECKOM
MMOCTPOCHHUU CTCPCOMCTPHUHN: AKCUOMBI 1
CTCPCOMCTPUHU U CICACTBUA U3 HUX



[TousTre 00 aKCMOMATHYECKOM

8 MOCTPOCHUHU CTEPEOMETPUU: AKCUOMBI
CTEpEOMETPHUH U CIIEICTBUS U3 HUX
[TonsiTne 06 akCMOMaTHYECKOM

9 MIOCTPOCHHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHH U CIICACTBUS U3 HUX
[TonsiTre 06 akCHOMATHYECKOM

10 MIOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHH U CIICACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMbix B

1 IIPOCTPAHCTBE: IIepeceKaroIuecs,
napajuieNIbHbIe ¥ CKPEIINBAIOIIHECS
npsiMbIe
[TapannenbHOCTh NPSAMBIX U IUNIOCKOCTEH B

12 MPOCTPAHCTBE: NapajiesbHbIe TPSMBbIC B
IPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MIPSIMBIX
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

13 npoctpanctse: [lapaniensHoCTh NpsAMoit U
IUIOCKOCTH

14 VYTIIBI ¢ COHANpaBIeHHBIMU CTOPOHAMU

15 VYros Mexay NpSMbIMU B IPOCTPAHCTBE

16 VYron Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapamienbHOCTh TNIOCKOCTEN:
napasuieNbHbIe II0CKOCTH

18 CpoiicTBa mapamienbHBIX MITOCKOCTEH

19 [Ipocreiimre npocTpaHCTBEHHbIE (PUTYPBI

HAa TIOCKOCTHU: TETpasp, KyO,



napajICJICIIHIIC

20 [Toctpoenue ceueHuit

21 [Toctpoenue ceueHuit
Kontposnbnas padota no teme "lIpsimbie u

22 TJIOCKOCTH B TIPOCTPAHCTBE.
[TapanienbHOCTh MPSIMBIX U TUIOCKOCTEH"
IlepnieH qUKYIAPHOCTD NMPSAMOKN U

23 TUIOCKOCTH: TEPIEeHINKYJIISIPHBIEC IPSMBIE B
IIPOCTPAHCTBE

24 [Ipsmbie napaienbHbIE U
NEPIEHUKYJIPHBIE K IITIOCKOCTH

o5 [Ipsmbie napaienbHbIE U
NEePIEeHIUKYISIPHBIE K MJIOCKOCTH

26 [Ipu3Hak NeprneHIUKyJIAPHOCTH IPIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHuKyISIPHOCTH IPSMOK U
IUIOCKOCTH

28 Teopema o npsiMoi EepIEeHANKYIISIPHON
IJIOCKOCTH

29 Teopema 0 IpsIMOI EPIIEHIUKYJIIIPHOMN
IJIOCKOCTH

30 Teopema o mpsiMOi TEpNEHANKYISIPHON
IUIOCKOCTH
[lepnenauKyIsp ¥ HAKIIOHHBIE: PACCTOSIHUE

31 OT TOYKH J0 MJIOCKOCTH, PACCTOSIHUE OT
MPSAMOM 10 TIJIOCKOCTH

32 [lepnieHauKyIs)p M HAKJIIOHHBIE: PACCTOSTHUE

OT TOYKH 10 IJIOCKOCTH, paCCTOAHUEC OT



MIPSAMOM J10 INIOCKOCTH

[lepnenauKyIsIp U HAKIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IVIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM J10 INIOCKOCTH
[leprieHAMKYIAp U HAKIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IUNIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 INIOCKOCTH

35 VYTiBl B IPOCTPAHCTBE: YIOJI MEXTY
IIPSAMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN yroil
JIBYTPAaHHOTO yTJia

37 JByrpaHHbI{ yroJi, TMHEWHBIA YroJl
JBYTPAaHHOTO yIJia
[leprieHANKYIAPHOCTh MIOCKOCTEH:

38 MPU3HAK MEPIIEHANKYIISIPHOCTH IBYX
IJIOCKOCTEMN
[lepnenauKyISIPHOCTB MIJIOCKOCTEM:

39 IPU3HAK MEPIEHANKYIISIPHOCTH IBYX
IUIOCKOCTER
IlepneHqUKyISPHOCTD IIJIOCKOCTEM:

40 MPU3HAK MEPIICHANKYISIPHOCTH BYX
IJIOCKOCTEN

41 Teopema o0 Tpéx nepneHaAuKysIpax

42 Teopema o TpEX mepHeHANKYISIPAx

43 Teopema o TpEX MepreHANKYIIpax
KoHnTtponbHas pabota o temam

44 "[lepnieH IMKYJISIPHOCTD MPSIMBIX U

wiockocTe" u "YTibl MEXKIY IPSIMBIMU U



45

46

47

IIocKOCTAMHA"

ITonsTHe MHOI'OrpaHHHUKa, OCHOBHBIC
9JICMCHTLI MHOT'O'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHHUKH pasBépTKa
MHOTI'OrpaHHHUKa

IIpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
IIPU3MbI; OOKOBasI U MOJIHASL IOBEPXHOCTh
IIPU3MBI

[Tapannenenumnen, NpsMOYToJIbHBIN
rapajulesenuIie]l U ero CBOMCTBa

48

49

50

51

[Tupamuna: N-yronbHas nupamMuzia, rpaHu v
OCHOBaHHUE MUPaMU/IbI; OOKOBAs U MOJTHAS
[IOBEPXHOCTH MTUPAMU/IbI; IIPABUIIbHAS U
yced€HHas nupamuaa

[IpaBuiibHBIE MHOTOIPAHHUKHU: MTOHSITHE
IIPaBUIBHOIO MHOTOTPAaHHUKA; IIPAaBUIIbHAS
npy3Ma U MpaBUIbHAas MUPAMUA;
IpaBUJIbHASA TPEYToJbHAs MUpaMuaa u
NPaBUJIBHBIN TeTpasap; KyO
[TpencraBnenue o MpaBUIbHBIX
MHOTOTPaHHHUKAaX: OKTa’dp, A0ACKadIp U
HKOCa3IP.

CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCUTEJILHO TOYKH, IPSAMOM, TNIOCKOCTH.
DJEMEHTHI CHMMETPUH B IMPaMUAAX,
napajuiejenuneax, MpaBuIbHbIX
MHOT'OI'PAaHHHUKAX



Brranciaenune 31eMeHTOB MHOTI'OI'paHHUKOB:

52 pEOpa, TuaroHanu, yribl 1
[Tnomanas G0KOBOM MOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTH TPSMON MPU3MBI, TUIOIIAb 1
OCHOBaHMi, TeopemMa 0 OOKOBOM
MOBEPXHOCTH TPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MPABUIIBHOM MUPAMUJIBI, 1
TeopeMa O IUIOMIA N OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPAMUIBI
55 Konrponbnas padora no teme 1
"MHororpaHHuku"
56 [Tonsatue 06 00BEME 1
57 O0BEM nupaMuab! 1
58 OO0BEM TUpaMHUTBI 1
59 O0BEM nupaMuabl 1
60 OO0BEM TUpaMHUIBI 1
61 O06BEM IPU3MBI 1
62 OO0BEM TPU3MBI 1
63 OOBEM TTPU3MBI 1
64 Konrponbnas padora no reme "OO0bEMBI 1
MHOT'OTPaHHUKOB"
[ToBTOpeHue, 06001IeHNE cUCTeMaTH3alUs
65 3HaHui. [locTpoenue ceuenuii B 1
MHOTOT'paHHHKE
[ToBTOpEeHME, 0000IIEHNE CUCTEMATH3AITHS
66 3HaHWH. Beraucienne pacCTOSHUN: MEX Ty 1

ABYMs TOYKaMH, OT TOYKHU OO HpﬂMOﬁ, oT



TOYKH OO IIJIOCKOCTH, MCIKOY
CKpCIIUBAOIIUMHCH ITPAMBIMHA

67 HToroBast KOHTpOJIbHAsA paboTa

[ToBTOpEHME, 0000IIEHNE CUCTEMATH3AIIHS
3HaHWI. Beluncinenue yrioB: Mexay

68 CKPEIMBAIOIIUMUCS TPSIMBIMU, MEKIY
MPSIMOM U MJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXIY TIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



11 KIIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBIE
Hdara uudgposbie
Nen/m  Tema ypoka Konrpoubnusie  IIpakTnyeckue
Bceero u3ydeHus: oOpa3zoBaTeJibHbIE
padoThI padoThI
pecypchbl
Cdepa u mwap: ueHTp, paauyc, 1uamMeTp; 1

IUIOINAb MOBEPXHOCTHU Cephl

Bsaumnoe pacnonoxxenue chepsl U
IJIOCKOCTH; KacaTelbHas INIOCKOCTh K 1

chepe; miomanas chepsl

N3o0pakenue cdepsl, mapa Ha
miockoct. CedeHus mapa

[Munuuapuyeckas IOBEPXHOCTD,
00pa3yrome MINHIPUIECKOM
MOBCPXHOCTHU, OCb HI/IJIHH[[pI/I‘{eCKOﬁ
[MIOBEPXHOCTU

[unuaap: ocHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yrolas U OCh;
IJI01a]Ib OOKOBOM U MOITHOU
MTOBEPXHOCTH

N300parkeHre MWINHAPA HA TUIOCKOCTH.
Pa3Béprka nununapa. Ceuenus
HUINHApPA (IUIOCKOCTBIO, MapajuIeIbHON
WM IEPIEeHIUKYIISIPHOM OCH LIMIIUHAPA)
Konnueckast moBepXxHOCTb, 00pa3yromiue
KOHUYECKOU ITOBEPXHOCTH, OCh U 1
BEpILINHA KOHUYECKON ITOBEPXHOCTH



Konyc: ocHOBaHME U BEpIINHA,

8 o0pa3yromiasi U 0Cbh; IIIOMaaL OOKOBO U
MOJTHOM OBEPXHOCTHU
Y ceu€HHblil KOHYC: 00pa3yronme u

9 BBICOTA; OCHOBaHMA U OOKOBAS
MTOBEPXHOCTh
N300paxeHne KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus: KOHyca

10 (MI0CKOCTBIO, TApANIIeIbHON
OCHOBAHUIO, ¥ TUTOCKOCTHIO, TPOXOIATICH
4yepe3 BEPIINHY)

11 KoMmOuHanums ten BpanieHus u
MHOTOTPaHHHUKOB
MHOrorpaHHuK, OIMCAHHBIN OKOJIO

12 cdepsr; chepa, BIECaHHAas B
MHOTOTPaHHHK WM B TEJIO BPALCHUS

13 [Toustue 06 00bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB TEI

14 OO0BEM UIIMHIPA, KOHYCA

15 O6bEM m1apa u miomaab chepsl
[TogoOHBIE TENa B TPOCTPAHCTBE.

16 CooTHoIIeHUsI MEXy IOIAIMU
MMOBEPXHOCTEH, 00bEMaMM MOJOOHBIX TEI

17 Kontponbhas pabota no temam "Tena
BpamieHus" u "O0bembl Ten"

18 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BEIYUTAHHE BEKTOPOB

20 YMHOKE€HHE BEKTOpa Ha YUCIIO0



21

22

23

24

Pasnoxenune BekTopa 1o Tpém
HEKOMIUTaHapHbIM BekTopaM. [IpaBuiio
napaenenuneaa

Pemenune 3a7a4, CBSI3aHHBIX C
IIPUMEHEHNEM TPaBUJI AEUCTBUM C
BEKTOPaMH

IIpsimoyronbHas cuctema KOOpAMHAT B

npoctpaHcTBe. KoopanHaTH! BEKTOpA.
IIpocreiimne 3a1a4u B KOOPAUHATAX

VYron mexnay Bekropamu. CKansipHOE
MIPOU3BE/ICHUE BEKTOPOB

25

26

27

Brruncienue yriioB Mexry NpsIMBIMH U
IUIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METO IIPU
PEIIEHNUN T€OMETPUYECKUX 3a1a4
KoHTtponbHas padota mo teme "Bektopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

28

29

30

[ToBTOpEHME, 0000IICHUE 1
cucremMaTru3anus 3HaHuH. OCHOBHEIC
burypsl, pakThl, TCOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpeHmE, 0000MIEeHUE 1
cuctemaTusanus 3HaHuil. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBbI Kypca
TUTAHUMETPHUH

[ToBTOpenue, 0600IICHUE 1
CUCTEMAaTH3als 3HaHu|. 3agaun
TUTAHUMETPHUH U METOJIbI UX PEIICHHUS




[ToBTOpenue, 0600IICHNE 1

31 cucTeMaTu3alys 3HaHuH. 3agaun 1
TUTAHUMETPHUH U METOJIbI UX PEIICHUSI
[ToBTOpeHmE, 0000MEeHUE 1

39 cuctemaTusanus 3HaHuil. OCHOBHbIE 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMETPUH

33 HToroBast KOHTpOJIbHAs paboTa 1

34 [ToBTOpEHwUeE, 0606IueHI:Ie u 1
cUCTEMaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






