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HOACHUTEJIBHAS 3AIINCKA

PaGouass mporpamma yueOHOro kypca «['eomerpusi» 06a30BOro ypoBHS st
oOyuaromuxcsa 10 —11 knaccoB pa3zpaboraHa Ha ocHOBe dDenepaibHOr0 roCyAapCTBEHHOIO
00pa30BaTeIbHOrO CTAHJAAPTa CPEJAHEro oO0IIero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHUM, MPEIBABIIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHMIO, U TPaaULIUN
poccuiickoro obpaszoBanus. Peanmsarus mporpaMMbl 00ecrieunBaeT OBJIaICHNE KITFOUEBBIMU
KOMIETCHIIUSMH, COCTaBJSIONIMMH OCHOBY JUIS CaMOPa3BUTUSI M HEMPEPBHIBHOTO
00pa30BaHUs, [EIOCTHOCTh OOMIEKYIbTYPHOTO, JMYHOCTHOTO M MO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00YyYarOIIXCS.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydyeOHOro Kypca T€OMETpUM Ha YPOBHE CPEIHEro oO0IIero oOpa3oBaHUS
o0ycJIOBJI€HA TPAKTUUECKON 3HAUYMMOCTHIO METAMNPEIMETHBIX U MPEIMETHBIX PE3yJIbTaTOB
00y4eHUs TEOMETPUH B HANIPABJICHUHU JINYHOCTHOTO Pa3BUTHUS 00ydaromuxcs, GopMUpoBaHUs
(GYHKIIMOHAIPHOM MaTEMaTHUYECKON TPAMOTHOCTH, U3YUYEHHUS NPYTUX YUEOHBIX JUCITUTIINH.
PazButre y oOydyarommxcsi MpaBWIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKICHUH
TCOMETPUYECKUX AaOCTPAKIIUA, COOTHOIICHUU PEAIBHOTO | HJCAIBHOT0, XapakTepe
OTPaXCHUsI MAaTEMATUYECKOW HAyKOM SBJICHUM W TMPOLECCOB PEAIBHONO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK U POJIM MATEMAaTUYECKOTO MOJAEIMPOBAHUS B HAYYHOM IMO3HAHUU
U B MPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS yUAIINXCS, a TAaKKe
Ka4yeCTB MBIILJICHUS, HEOOXOAUMBIX JIJIsl aJJalTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBnsieTcss onHUM K3 0a30BBIX MPEIMETOB Ha YPOBHE CpEIHEro OoOIIero
o0pa3oBaHus, TaK KaK 00ECIeYNBAET BO3MOKHOCTh M3YUEHUS KaK JUCIHUIUIMH €CTECTBEHHO-
HAay4YHOW HamnpaBJICHHOCTH, TAK U TYMaHUTAPHOM.

Jlorndeckoe MblieHue, GopMUpyEeMOe MPU U3yYCHUH OOYYAIOIIMMHUCS TOHSTUUHBIX
OCHOB T€OMETPUM U TMOCTPOEHUU LIEMOYKU JIOTUUYECKUX YTBEPKICHUU B XOJA€ PEIICHUS
F€OMETPUYECKUX 3ajJlady, YMEHUE BBIIBUTAaTh U OINPOBEPraTh T'MIOTE3bl HEMNOCPEICTBEHHO
UCIIOJIB3YIOTCS. IPU PELICHUH 3aJa4 €CTECTBEHHO-HAYYHOrO IMKJIA, B YaCTHOCTH M3 Kypca
Gu3MKH.

YMeHne OpUEeHTUPOBATHCS B IMPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JacTsIX NeATenbHOCTH denoBeka. OpueHTaIus 4eJIoBeka BO BPEMEHH M MIPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBHE €T0 COIUAIBHOTO OBITHS, (hOopMa OTpaKeHHsI OKPYKAIOIIETO MHpA,
YCJIOBUE YCIEUIHOTO TO3HAHUS W AaKTUBHOIO MpeoOpa3oBaHMsl JEHCTBUTEIHHOCTH.
OnepupoBaHHE TPOCTPAHCTBEHHBIMH OOpa3aMu OOBECIMHSCT pa3HbIe BHIBI YUCOHOW H
TPYJIOBOM JESITEIBLHOCTH, ABJISIETCS OJHUM W3 MPOPECCHOHATBHO BaXHBIX Kau€CTB, TIOATOMY
aKTyasbHa 3a7ada (HOpMUPOBaHHS Yy OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIICHHUS Kak
Pa3HOBUAHOCTH OOPa3HOr0 MBIIIJIEHUS — CYHIECTBEHHOTO KOMIIOHEHTa B IMOJTOTOBKE K
MPAKTUYECKOMN AESATEIbHOCTU M0 MHOTHM HaIPABICHUSIM.

Lenp ocBoeHusi mporpamMmbl yueOHOro kypca «['eomeTpusi» Ha 0a30BOM YpOBHE
o0yueHusi — o01meo0pa3oBaTeIbHOE M OOIICKYJIbTYPHOE Pa3BUTHE OOYydYAIOIIMXCS 4Yepes



oOecrieueHUE  BO3MOXKHOCTHM  NPUOOPETEHHS UM KCIOJIb30BAHUS  CHUCTEMATHYECKHUX
F€OMETPUYECKUX 3HAHUN U JEeUCTBUH, CIEIU(DUUHBIX TEOMETPUHU, BO3MOKHOCTH YCIEIIHOTO
MPOJOKEHUsT 00pa3oBaHUsI IO CHEHUATBHOCTAM, HE CBS3aHHBIM C MPUKIATHBIM
HCIIOJIb30BaHUEM F€OMETPUH.

[Iporpamma mo reoMeTrpuu Ha 0a30BOM YPOBHE MpeAHAa3HAayeHa i1 OOy4aroIIHXCs
CpeIHEeH IIKOJbI, HE MCIBITHIBABIINX 3HAYMTENILHBIX 3aTPyJHEHUN Ha YpPOBHE OCHOBHOTO
oO1mrero oOpazoBaHusi. Takum oOpa3om, oOydaromuecs: Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH
o011ue MaTeMaTU4eCKUe YMEHUS, CBSI3aHHbIC CO CINENU(PUKON T€OMETPUM U HEOOXOIUMbIC
JUISL )KU3HU B COBpPEMEHHOM obmiectBe. Kpome 3Toro, oHu MUMEIOT BO3MOKHOCTh M3YUYUTh
reoMeTpuio Oosiee TiyOOKO, €cli B JajbHEHllIeM BO3HUKHET HEO0OXOJUMOCTh B
T€OMETPUYECKUX 3HAHUSAX B MPOGECCHOHAIBHON JIESITEIIbHOCTH.

JlocTikeHue  [eId  OCBOCHHS  MPOrpaMMbl  oOecneyuBaeTcss  pelieHueM
COOTBETCTBYIOIIUX 3ajau. [IpuoputeTHhIMU 3a7auyaMu OCBOEHHUs Kypca «l'eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kaccax sSBISIOTCS:

e (¢opMupoBaHUE NPEACTABICHUS O TEOMETPUU KAaK YaCTH MHUPOBOU KYJIBTYpPhI U

OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MHPOM;

e (¢opMupoBaHUE MPEICTABICHUS O MHOTOTPAHHUKAX W TeJlaxX BpalleHUs Kak O
BOKHEUIINX MAaTEMaTUYECKUX MOJIEINISAX, IO3BOJISIONIMX ONHUCHIBATh M HM3y4aThb
pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

e (opmupoBaHHe YMEHHs PACIIO3HABATh HA YEPTEKaxX, MOJEISAX U B PEATbHOM MHPE
MHOTOTPAaHHUKH U TeJla BpallleHUS;

e OBJAJICHHE METOJAaMHU pEIICHHUS 3aJad Ha TOCTPOCHHUS Ha H300paKEHHIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmupoBaHre yMEHHs ONEPUPOBATH OCHOBHBIMU MOHSITUSIMU O MHOTOTPAHHHUKAX U
TEeJIaxX BpaIIeHHs] U ©X OCHOBHBIMHU CBOWCTBAMU;

e OBJAJICHHE AITOPUTMAMHU PEUICHUS OCHOBHBIX TUIIOB 3a/1a4; (HOPMUPOBAHUE YMEHUS
NPOBOAUTH HECJIOXKHBIE JIOKAa3aTeIbHBIE PACCY)KIEHHUS B  XOJ€ PEIICHHUS
CTEPEOMETPUUECKUX 3324 U 3a/1a4 C IPAKTHUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEUIEKTYaldbHbIX M TBOPYECKHUX CIOCOOHOCTEH OOYYarommXxcs,
MMO3HABATEIbHOM  AKTUBHOCTH, MCCJIEAOBATENbCKMX  YMEHWH, KPUTHYHOCTHU
MBIIILICHUS;

e (opmupoBanre (yHKIMOHATHHOW T'PAMOTHOCTH, PEIIEBAHTHON T€OMETPUU: YMEHHUE
pacro3HaBaTh NPOSABJICHUS TEOMETPUUECKUX TOHATUN, 00BEKTOB M 3aKOHOMEPHOCTE M
B PEAIbHBIX KU3HCHHBIX CUTYAIUSAX W MPU U3YUYCHHUH IPYTUX YICOHBIX MPEIMETOB,
MPOSIBIICHUST 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (QopMymuMpoBaTh WX Ha S3bIKE
FEOMETPUM M CO3JaBaThb TE€OMETPUYECKUE MOJEIH, NPUMEHSATh OCBOCHHBIN
TCOMETPUYECKUN ammapar JUisi pelieHUus MPAKTUKO-OPUEHTUPOBAHHBIX 3ajad,
HMHTEPIPETUPOBATH U OLICHUBATH MOJYUYECHHBIEC PE3YJIbTaTHI.

OTAnuuTeNbHOM  OCOOCHHOCTBIO IPOTpaMMbl  SIBIISIETCSI  BKJIIOYEHHE B KYpC

CTEPEOMETPHUH B HAYAJI€ €ro U3YUEHUSs 3a]1a4, pEIIaeMbIX HA YPOBHE UHTYUTUBHOTO MMO3HAHUSI,
1 OompeieIEHHBIM 00pa30M OpraHu30BaHHAas paboTa HaJl HUMU, YTO CIOCOOCTBYIOT Pa3BUTHIO



JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIIUICHUS, CTUMYJIUPYET MNPOTEKAaHUE WHTYUTUBHBIX
MPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY U3YUYEHUIO MIPEAMETA.

[Ipennoutenne OTHAETCA HATISAHO-KOHCTPYKTUBHOMY METOAY OOYy4Y€HUs, TO €CTb
TEOPETUYECKHUE 3HAHMS MMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH MPEAMETHO-IPAKTUYECKON
nesTeNnbHOCTU. Pa3BUTHE NPOCTPAaHCTBEHHBIX NPEICTABICHUNA Yy Yy4alluxcs B Kypce
CTEpEOMETPHUH MTPOBOJIUTCA 33 CUET PEIICHMS 3a/1a4 Ha CO3/JaHUE MPOCTPAHCTBEHHBIX 00PA30B
U 337]a4 Ha ONEpUpPOBAHUE MPOCTPAHCTBEHHBIMU oOpa3zamu. Co3nanue oOpa3a MPOBOJUTCS C
OMOpOW Ha HArJAIHOCTh, a ONEPUPOBAHHE O0pa3oM — B YCIOBUSAX OTBJICUYECHHUS OT
HaIJIIHOCTH, MBICIEHHOTO U3MEHEHHUS €r0 UCXOJHOTO COAEPIKAHMUS.

OcHoBHBIE coaepxkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukuny, «[IpsiMble 1 MIIOCKOCTH B IpOCTpaHCTBey, «Tena BpamieHus», «BekTopsl
U KOOpJMHATHI B pocTpaHCTBe». DopMupoBaHue JIOTMUECKUX YMEHUN pacipenensiercs He
TOJIBKO IO COJIEPKATEIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4eHHUs Ha YPOBHE CPEIHETO OOIIEro
o0Opa3zoBaHus.

Conepxanue o0pa3oBaHUs, COOTBETCTBYIOIIEE MPEAMETHBIM PE3yJIbTaTaM OCBOCHUS
paboueil mporpaMMbl, pacrnpeieN€éHHbIM MO0 ToJaM OOYyYeHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHHE T€OMETPUUYECKUMHU TMOHSATUSMU W HABBIKAMU OCYHIECTBIISIIOCH
MOCJIEIOBATENIbHO U MOCTYMATEIbHO, C COOMIOICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHMS BKIIOYAJUCh B OOIIYyI0 CHUCTEMY T'E€OMETPUYECKUX MPE/ICTaBICHUN
o0yJaroUXxcs, paciupsist U yriayouss e€, o0pa3ys MpoYHble MHOXECTBEHHBIE CBSI3U.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha m3yuenue reomeTpun oTBOIUTCS 2 yaca B Henenro B 10 kiracce u 1 yac B HEIEIO B
11 kimacce, Bcero 3a aBa rojga o0ydenus - 102 ydueOHBIX daca.
COJAEPXAHHUE YYEBHOI'O KYPCA

10 KIJIACC

IIpsiMble U IVIOCKOCTH B MPOCTPAHCTBE

OcCHOBHbIE TOHATHS CcTepeoMeTpuu. Touka, mpsMas, IUJIOCKOCTb, IPOCTPAHCTBO.
[lorsiTne 00 aKCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U
CJIEACTBUS U3 HUX.

B3anmHoOe pacnonoxeHne npsiMbIX B IMPOCTPAHCTBE: MEPECEKAIOIINECS, TTapalIeIbHbIE
U CKpeuuBaromuecss mnpsMsele. [lapamienbHOCTh NPAMBIX U IUIOCKOCTENW B MPOCTPAHCTBE:
MapajijIeJIbHbIC MPSIMBIE B MPOCTPAHCTBE; NAPAUIENIBHOCTh TPEX MPSAMBIX; MNApPaUIEIbHOCTD
MPSAMOM M IUIOCKOCTH. YTJIBI C COHANPAaBJICHHBIMU CTOPOHAMM; YTOJ MEXKIY NPSIMBIMHU B
npocTpaHcTBe. llapaiyielbHOCTh  IUIOCKOCTEM: NapajUieNibHbIE IJIOCKOCTH;, CBOMCTBA
napajuieNibHbIX TuiockocTed. [IpocTeiime NpoCTpaHCTBEHHbIE (QUIYpPhl HA TIJIOCKOCTH:
TeTpa’ap, KyO, napasiesenunes]; IOCTPOCHUE CEYEHUN.

[leprieHAUKYISIPHOCTh MPSAMOM M IUIOCKOCTH: TEPHEHIAUKYISIPHBIE TIPSMbIE B
MPOCTPAHCTBE, MPSIMbIE NApaUIeJbHbIE M MEPNEHAUKYJSIPHBIE K IUIOCKOCTH, NPHU3HAK



NEPIEHAUKYIAPHOCTH MPSIMOM U IUIOCKOCTH, TEOpeMa O MPSIMOU IEPIEHAUKYIIAPHOU
IJIOCKOCTHU. YTJbI B IPOCTPAHCTBE: YTOJA MEXKAY NPSIMOM U IJIIOCKOCTHIO; IBYTPAHHBIN YIOJI,
JIMHEWHBIN YTrOoJl ABYTPAHHOIO yria. l[lepneHIuKysap u HaKJIOHHBIE: PACCTOSHUE OT TOYKH J10
IUIOCKOCTH, PACCTOSHUE OT NPSIMOW [0 IUIOCKOCTH, MHPOEKLMs (UTYphl Ha IJIOCKOCTb.
[lepneHAUKyYIApPHOCTh IUIOCKOCTEW: MNPU3HAK NEPHNEHIUKYISIPHOCTH JABYX IUIOCKOCTEM.
Teopema 0 TpEX NMEPIICHAUKYIISPAX.

MHororpaHHuKH

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJEMEHTHl MHOTOTPAHHMKA, BBIITYKIBIE U
HEBBIITYKJIBIE MHOTOTPAaHHUKM; Pa3BEPTKAa MHOrOrpaHHHKa. IIpu3ma: n-yrosbHas npusma;
I'pPaHU U OCHOBAHMS MPU3MBIL; IPSIMasi U HAKJIIOHHAs! TPU3MbI; OOKOBasl U MOJIHAs TOBEPXHOCTh
npu3Msbl. [lapannenenumnen, npssMOyroyibHBIN apajyieNenune u ero ceoictea. [lupamuna: n-
yrojibHasi NMupamMuja, TPaHU M OCHOBAaHHWE NUPAMHIbI; OOKOBas M TMOJIHAS TOBEPXHOCTD
NUpaMu/bl; TpPaBWIbHAS M YCEUYEHHAs MNHpaMuaa. OJIEMEHTbl NPU3Mbl U TNHPAMUBI.
[IpaBusIbHBIE MHOTOTPAHHUKU: TIOHSTUE MPABUIBHOTO MHOTOIPAHHUKA; MTPAaBUJIbHAS NTPU3Ma
U MpaBUJIbHAS TUPAMU/IA; TPABUIIbHAS TPEYTOJIbHAS MUPaAMUIA U IPABWIIBHBIN TETPadAp; KyO.
IIpencraBieHne 0 MpaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’Ap, NOAEKadip U ukocadap. CeueHus
MPU3MBI U TUPAMUJIBI.

CummMmeTpusi B IPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, IPSMOW, MIOCKOCTH.
DNeMEeHTbl CHMMETPHUH B MUPAMUIAX, NTapaJulesIeNUNeAaX, MPaBUIbHBIX MHOTOTPaHHHUKAX.

Brrunciienne 31€MEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yriel. I[liomanb
OOKOBOM TOBEPXHOCTU U TIOJHON IMOBEPXHOCTH MPSMOU MTPHU3MBI, IUIOIMIAJAh OCHOBAHUM,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMOM Tpu3Mbl. [lnomans OOKOBOW MOBEPXHOCTH U
IIOBEPXHOCTH IPABUJIbHOM MTUPAMUbI, TEOPEMA O IUION[AAN yCeYEHHOU nmupaMuabl. [lonstue
00 00BEMe. O0BEM MUpPaMUIbI, TPU3MBI.

[Tono6ubie Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOMIAASIMU TTOBEPXHOCTEH,
00BpéMaMH ITOJOOHBIX TE.

11 KIJACC

Tesa Bpamenust

[Hunuaapuyeckas MOBEPXHOCTh, 00pa3ylolue NUIUHAPUYECKONW MOBEPXHOCTH, OCh
MWIMHAPUIECKOM moBepXxHOocTH. L{nnuuap: ocHOBaHMA 1 GOKOBas MOBEPXHOCTH, 00pa3yroImas
1 OCb; TUIOIIAIb OOKOBOM M MTOJTHOM MTOBEPXHOCTH.

Konnyeckas moBepxHOCTb, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh M BEpIIMHA
KOHMUYeCKOl moBepxHocTH. KoHyc: OCHOBaHME W BepllMHA, 00pa3yromiasi U OCh; IUJIOMIA/Ib
OOKOBOH W TIOJIHOM TMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yoIKe U BHICOTA; OCHOBAHUS H
OOKOBasi TOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, AMAMETp; TUIOMIAAb MOBEpXHOCTH cdepbl. Bzanmuoe
pacronoxenue chepsl U MIOCKOCTH; KacaTesbHas MI0CKOCTh K cdepe; MIomaab chepsl.

N3o00paxenue Ten BpallleHHs Ha TUI0CKOCTH. Pa3BEépTKa HMIMHAPA U KOHYCA.

KomOunanuu Ten BpalieHus U MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMUCAHHBIA OKOJIO
ctepsl; chepa, BiricaHHAs B MHOTOIPAHHUK, WIIA TEJIO BpallleHUSI.



[lonsitue 00 o0O0BEMe. OcHOBHBIE CBOWCTBA 00BEMOB Tell. Teopema 00 00BEME
IPSIMOYTOJIBHOTO MapajuieNienunena u cieacTeus u3 He€. O0bpéM mumuHapa, Konyca. O0bEM
mapa ¥ iomajb cepol.

[Tono6Hbie Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMU MOBEPXHOCTEH,
00BEMaMHU MOAOOHBIX TEJl.

Ceuennst nmiauHApa (MapauleTbHO W TEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanenbHOe OCHOBAHHIO M MPOXO/IAIIEe Yepe3 BEPUINHY), CEUSHHS mapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoctd W B TpocTpaHcTBe. CIOXXKEHHE W BBIYMTAHHE BEKTOPOB.
YMHOXEHHE BeKTOpa Ha 4ncio. Pa3nokeHne BeKTopa mo TpéM HEKOMITJIAaHAPHBIM BEKTOpaM.
[TpaBuno napamnenenunena. Pemmenne 3aaad, CBI3aHHBIX C IPUMEHEHUEM TIPABHII JCHCTBHI
¢ BekTopamu. [IpsMoyronbHas cuctemMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BeKTOpA.
[IpocTeiimue 3a1aun B KOOPAMHATAX. YTOJ MEXIy BekTopamMu. CKalIpHOE MPOU3BEICHUE
BEKTOPOB. BeIuncieHmne yrioB Mexay IpSMBIMU U TUIOCKOCTAMU. KoopInHAaTHO-BEKTOPHBIN
METOJI TIPH PEIICHUH T€OMETPUUSCKUX 3a1a4.

IJIAHUPYEMBIE PE3YJIbTATDI

JIMUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOrpamMMbl yueOHOro npeamera «MaTemaTukay
XapaKTEPU3YIOTCS:

I'paknanckoe BocnmuTaHme:

c(OPMHUPOBAHHOCTBHIO TPAXKIAHCKOW TMO3UIIMM OOYYarOMIerocss KaK AaKTUBHOTO H
OTBETCTBEHHOTO WJI€Ha POCCHMCKOTO OOIIEeCTBa, MPEACTABICHUEM O MAaTeMaTHYeCKUX
OCHOBaX (PYHKIIMOHUPOBAHUS DPA3JIUYHBIX CTPYKTYp, SBICHHUH, MPOLENYp TPakKIaHCKOTO
oOmiecTBa (BBIOOPBI, OMPOCHl U Tp.), YMEHHEM B3aMMOJIEUCTBOBATh C COIMATBHBIMU
WHCTUTYTaMU B COOTBETCTBUU C UX PYHKIUAMH U Ha3HAYCHHUEM.

ITaTpuoTHyeckoe BOCIMTAHUE:

c(hOpMUPOBAHHOCTHIO POCCHMCKOW Tpa)XHaHCKOW HJICHTHYHOCTH, YBAXKCHHS K
MPOLUIOMY M HAaCTOALIEMY POCCUUCKOW MAaTEMAaTUKH, LEHHOCTHBIM OTHOIIEHHEM K
JNOCTVKEHUSIM POCCHMCKMX MAaTEMATUKOB M POCCUMCKOM MAaTeMaTUYECKOM MIKOJBI, K
WCITIOJIb30BAHUIO ATUX IOCTIHKCHHUM B IPYTUX HayKaX, TEXHOJIOTUAX, Chepax SIKOHOMHUKH.

JlyX0OBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHIMCKOTO Hapoaa; CPOPMUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAaHMS, OTUYECKOTO TIIOBEAECHHUS, CBA3aHHOTO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUN HAYKH U AEATEIBHOCTHIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIA1A
B IIOCTPOECHUE YCTOMUUBOTO OYIyIIETO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETHYECKUM  OTHOIIEHWEM K MHUPY, BKIIOYasg OCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEUICHUW, PaCCYXICHUH; BOCIPUUMUYUBOCTBHIO K
MAaTEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB HCKYCCTBA.

DusnyecKoe BOCIMTAHME:



c(OpPMHUPOBAHHOCTBIO YMEHHS NPUMEHITh MaTEMaTUYECKUME 3HAHUS B HHTEpecax
3I0pOBOT0 M 0€30MmacHOro 00pasa >KU3HU, OTBETCTBEHHOTO OTHOIIEHHSI K CBOEMY 3/10POBBIO
(3n0poBO€ NMUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATUHN U OTAbIXA, PETYIsipHas (puznyeckas
aKTUBHOCTH);  ()M3MYECKOTO  COBEpILIEHCTBOBAaHUSA, IMpPU  3aHATUAX  CIOPTUBHO-
03710POBUTENBHON JEATEIBHOCTHIO.

TpynoBoe Bocnnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM LIEHHOCTU TPYAOJI00US; MHTEPECOM K Pa3IUYHbIM
cepam npopeccuoHATbHOMN JeATeNbHOCTH, CBA3aHHBIM C MATEMATUKON U €€ MPUIIOKEHUSIMH,
YMEHHEM COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyayuieil mnpodeccu U peanrn30BBIBATDH
COOCTBEHHbBIE >KM3HEHHBIE IUIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTeMaTHYEeCKOMY
00pa30BaHUIO U CAMOOOPA30BAHUIO HA MPOTSHKEHUH BCEH )KM3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PELICHUHU MPAKTUYECKUX 3a7a4 MATEMAaTUYECKON HaNlpaBJIECHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTBIO SKOJOTUYECKON KYJIBTYpbl, TOHUMAaHUEM BIMSHUS COIMAIBHO-
HKOHOMHYECKHUX IMPOIIECCOB HA COCTOSIHUE MPHUPOAHONW M COLMAIBHON Cpeibl, OCOZHAHHEM
rJI00AJIBHOTO  XapakTepa »JKOJIOTMYECKUX MpoOJeM; OpUeHTalued Ha NpPUMEHEHUE
MaTEeMaTUYECKUX 3HAHUM JJI peleHus 3a7a4 B 00J1aCTH OKPY>KaIOIIel Cpe/ibl, TUTAHUPOBAHUS
MOCTYIIKOB U OIIEHKHM UX BO3MOKHBIX TIOCIIEICTBUMN ISl OKPYKAIOIIEH Cpe/ibl.

LleHHOCTH HAYYHOI' O MO3HAHMS:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSl HayKM U OOIIECTBEHHOH NPaKTUKH, NOHUMAaHUEM MAaTEMaTH4YEeCKOW HAyKH Kak
cepbl YEIOBEUECKOM NEeATENbHOCTH, 3TanoB €€ pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTHSA
OUBWIN3ALANA; OBJIAJCHUEM SI3bIKOM MAaTE€MaTHKM W MAaT€MaTHYECKOW KyJbTypOH Kak
CPEICTBOM MTO3HAHUS MUPA; TOTOBHOCTBIO OCYLIECTBIIATH IIPOEKTHYIO M UCCIIEI0BATENBCKYIO
NEeATENbHOCTh NHAMBUYAJIBHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble  pe3yidbTaThl  OCBOEHHUS  MPOrpaMMbl  y4eOHOro  IpeaMmera
«MaremaTuka» XapaKTEpU3YIOTCS OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU
0euUCmeUsAMY, VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY,  YHUBEPCAIbHLIMU
Dpe2yIAmuSHbIMU OetUCEUMU.

1) Vuusepcanvnvie noznasamenwvhwvle Oelicmeus, obecneuusaom Gopmuposanue
0a306bIX  KOSHUMUBHBIX NpOYeccos obyuarwuxca (0ceoeHue Memooo8 HO3ZHAHUSA
OKpYJHCarwWe20 Mupa, NpUMeHeHue JI02UYECKUX, UCCIe008aAMEeNbCKUX ONnepayuli, yMeHull
pabomams ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBISBISITh U XapaKTepU30BaATh CYIIECTBEHHbIE MPU3HAKU MAaTEMATHUYECKUX OOBEKTOB,
MOHSATUNA, OTHOIICHUN MEXIY MOHATUSAMU; POPMYIUPOBATH ONPEACICHUS TOHITUH;
YCTaHABIIUBaTh CYIIECTBEHHBIA TMpU3HAK KilacCU(UKALUKM, OCHOBAHUS  JJIA
00001IEeHNS U CpaBHEHUSI, KPUTEPUU MMPOBOIUMOI0 aHAJIM3a;



e BOCIPUHUMATh, (GOPMYIUPOBATH U MPEOOPA30BBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpULATENbHBIC, €AUMHUYHBIE, YACTHBIE U OOLIUE; YCIOBHBIE,

e BBIABIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M W NPOTUBOPEYUS B
(akTax, NaHHBIX, HAONIONCHHUSIX U YTBEPXKIACHUAX; Mpelaratb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUN;

e JI€JIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHAYKTUBHBIX
YMO3AKJIFOYEHNUM, YMO3AKIIOUEHUH 110 aHAJIOTUU;

e IIPOBOAUTH CaMOCTOSTEIBHO J0KA3aTeJIbCTBA MAaTEMATUYECKUX YTBEPXKIACHUU
(npsiMble U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYXKICHHS U BHIBOJIbI;

e BbIOMpATH crOco0 penieHUs y4eOHOHM 3aaaur (CpaBHUBATH HECKOJIBKO BAPUAHTOB
pelieHusi, BIOMpaTh HauOoJee NOIXOAIUN C YYETOM CaMOCTOSATEIBHO BbIIEIEHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBaTejbCKue NeiCTBUA:

e JHCIIOJB30BaThb BOINPOCHl KaK MCCIEIOBATEIBCKUNA  HWHCTPYMEHT  IIO3HAHUS,
dopMynupoBaTh  BOMPOCHI, bukcupyiomme - NpoTUBOpPEUHE, npobiemy,
yCTaHABJIMBATh KICKOMOE U JJaHHOE, (POPMHUPOBATh TUIIOTE3Y, API'YMEHTUPOBAThH CBOIO
NO3ULINI0, MHEHUE;

e IIPOBOAUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM DSKCIIEPUMEHT, HUCCIEIOBAHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCcKOro OO0beKTa, SBJIEHUs, Npoliecca,
BBISIBIICHUIO 3aBUCUMOCTEHN MeXy 00bEKTaMH, SBJICHUSIMHU, IIPOLIECCAMU;

e CaMOCTOSITENIbHO (OpMYyIUpOBaTh OOOOIIEHUS U BBIBOJABl 10 pe3yJbTaTam
OpOBEAEHHOTO  HAOJIIOJEHUS,  HUCCIIEJOBAaHUSA,  OLEHMBAThb  JIOCTOBEPHOCTH
HOJyYEHHBIX PE3yJbTAaTOB, BBIBOJOB U 0000IIEHUI];

e TIPOrHO3UPOBATH BO3MOJKHOE pa3sBUTHE IIpOLECCa, a TakKe  BBIABUIATh
IIPEATIONIOKEHUSA O €r0 Pa3BUTUH B HOBBIX YCIOBUSAX.

PabGora ¢ undgopmaumeii:

e BBIABIITH Je(ULUTHI HHPOPMALUH, TaHHBIX, HEOOXOIUMBIX JJI1 OTBETA Ha BOPOC U
IUISL PELLICHUS 3a1a4U;

e BbIOMpaTh HMH(POPMALMIO M3 HUCTOYHHKOB Ppa3IUYHBIX THUIIOB, AaHAJIU3UPOBATH,
CUCTEMAaTU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIMIO PAa3IUYHBIX BUIOB U (GOpM
IIPEACTaBIICHNS,

e CTPYKTypUpOBaTh HH(OpPMAIMIO, NPEACTaBIATh €€ B pPa3IU4YHBIX (opMax,
WJLTIOCTPUPOBATH TPaPUUECcKH;

e OLEHMBATh HAAEKHOCTh HMH(OpPMALMU IO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM

KPUTEPHSIM.
2) Ynueepcanvuvie KOMMYHUKAMUBHbLIE Oeticmausl, obecneuusaom
CPOPMUPOBAHHOCINL COYUANLHBIX HABLIKOE 00YUAOUUXCAL.
Ooenne:

e BOCHPHUHUMATH U (OPMYJIUPOBATH CYKIACHUS B COOTBETCTBUU C YCIOBUSIMU U LIEJISIMU
oOllleHHsI; SICHO, TOYHO, IPAMOTHO BBbIpa)kaTh CBOK TOYKY 3pPEHUS B YCTHBIX U



IIACBMEHHBIX TEKCTax, JaBaThb IOSCHEHHWA II0 XOAy peleHus 3aJadd,
KOMMEHTUPOBATH MOJTYyYECHHBIA PE3yJIbTaT;

B XoZ€ OOCYXJEHHs 3a/JaBaTb BOINPOCHl IO CYIIECTBY OOCYXIaeMOU TEMBI,
poO0JIeMBbl, pEIIaeMO 3a/1a4u, BBICKA3bIBAaTh UJEH, HALICIICHHBIE HA MIOUCK PELIEHUS;
CONOCTABJISITh CBOM CYXKICHHMS C CYXACHUAMH JPYTHX YYaCTHUKOB JUajora,
OOHapyXMBaThb pa3MyMe M CXOJACTBO NO3ULMUH; B KOpPpEeKTHOW (opme
(bopMynHpOBaTh pa3HOTIACHUs, CBOM BO3PAKEHUS;

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJaud, OKCIEPUMEHTA, HCCIEAOBAHUA,
MPOEKTA; CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUIEHHS € YYETOM 3ajay
Npe3eHTAIM 1 0COOCHHOCTEN ayIUTOPHH.

CoTpyaHu4ecTBo:

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHAUBUAYAJIbHON pabOThI
OpU pelleHWr Y4eOHbIX 3ajay; MPUHUMATh LEeJdb COBMECTHOM JesTeNbHOCTH,
IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM paboThl, pacmpelnessiTh BHJIbI padoT,
JIOTOBApUBAThCS, OOCYXKIATh MPOIECC U PE3yJbTaT pabOThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJICH;

y4acTBOBAaTh B TPYNIOBBIX (opmax palboThl (0OCYXkAeHUs, OOMEH MHEHMHIA,
«MO3TOBbIE IITYPMbI» U UHBIE); BBITIOJIHATH CBOIO YaCTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBHSI C IPYTMMH YJIEHAMU KOMaH/Ibl; OLIEHUBATh Ka4€CTBO CBOETO BKJIAJIa B
o0mMii  OPOAYKT 1O  KpUTEpUsM,  CHOPMYIUPOBAHHBIM  yYaCTHUKAMU
B3aMMO/IEUCTBHUS.

3) VYuusepcanvnvie pezynamuenvie Oeiicmeus, obecneuusarom Gopmuposarue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABBLIKOS TUYHOCTU.
Camoopranusanus:

COCTAaBIIATH ILJIaH, AJITOPUTM PEIICHHS 3a]]a4H, BBIOUPATH CIIOCO0 pEIeHHs C YIETOM
MUMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM MHGOPMAITIH.

CaMOKOHTPOJIb:

BIAJICTh HABbIKAMH TIO3HABATENBHOW pe(dIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICTUTENBHBIX MPOIIECCOB, MX pE3yIbTaTOB; BIAJETh CIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOLECCA U PE3YbTaTa PELUICHUS MATEMaTHYECKOU
3a7a4u;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PELICHUU 3aa4i, BHOCUTh
KOPPEKTHUBHI B IEITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIHCTB, TAHHBIX, HAWIEHHBIX
OINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa ILEJIH U YCIOBUSIM, OOBACHATH MNPUUHUHBI
JOCTHKEHUSI WM HEJIOCTUKEHHSI Pe3yJbTAaTOB JEATEIbHOCTH, HAXOJUTh OIINOKY,
JaBaTh OLIEHKY NPUOOPETEHHOMY OMBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC



OnepupoBaTh MOHATUSIMU: TOYKA, TPSIMas, INTIOCKOCTh.

[IpuMeHAT, aKCHOMBI CTEPEOMETPHHM H  CIEACTBUS U3 HUX TPU PEIICHUH
TCOMETPUICCKUX 3a7ad.

OnepupoBaTh MOHATHAMH: TAPALICTBPHOCTh W MEPHCHANKYISIPHOCTh TMPSIMBIX H
IIOCKOCTEH.

KnaccudumupoBats B3auMHOE pacIiooKeHNE MPSAMBIX U TUIOCKOCTEH B MMPOCTPAHCTBE.

OnepupoBaTh TOHATHSIMH: JBYIPAHHBIA YIroJl, TpPaHH JBYTPAaHHOTO yrIia, pedpo
JBYTPaHHOTO yTJIa; JIMHEWHBIN YyroJ IBYTPAHHOTO yTIia; TpaaycHas Mepa IBYTPaHHOTO yria.

OnepupoBaTh MOHATUSIMU: MHOTOTPAHHHK, BBIMYKJIBIH M HEBBITYKJIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, MPABHJILHBI MHOTOTPaHHUK.

Pacrio3HaBaTh OCHOBHBIE BH/IbIl MHOTOTPAHHUKOB (ITUPaMUJIa; MPU3Ma, MPSIMOYTOIbHBIH
napajuienienune, Kyo).

KnaccudumupoBate MHOTOTpaHHHMKH, BBIOWpass OCHOBAaHWUS JUISl KJITACCH(PUKAIIHH
(BBIMTYKJIBIC W HEBBINYKJIbIE MHOTOTPAHHUKH, NPAaBWIbHBIC MHOTOTPAHHUKH, TPSIMBIC |
HAKJIOHHBIC TTPU3MBI, TIApaJIICIICITATIC B ).

OnepupoBaTh MOHATUSAMHU: CEKYIIas MIOCKOCTh, CEYCHUE MHOTOTPAHHUKOB.

OOBSICHATH NPHUHIIMITB TOCTPOCHUS CEYCHHUH, UCTIOIB3YS METOJI CIIEOB.

CTpoHTh CEYCHUSI MHOTOTPAaHHUKOB METOOM CJICOB, BBITIOJHATH (BEIHOCHBIE) ITIOCKHE
YEPTEKU U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (UTYP: BUI CBEPXY, COOKY, CHU3Y.

Pemarth 3amaun Ha HAaXOXKJICHHE T'COMETPUYCCKHX BEIIMYMH 10 o00pas3iaM WiIu
aNIrOpUTMaM, TIPUMCHSS M3BECTHBIC AHAJTUTUYCCKHE METOJIbI MPH PEIICHHH CTaHAapTHBIX
MaTEMaTHYECKUX 3a]lad Ha BBIYUCIICHHE PACCTOSHUN MEXIy JABYMsI TOYKAMH, OT TOUYKH JIO
IPSIMOM, OT TOYKH JO IJIOCKOCTH, MEXK/Ty CKPEIIUBAIOIIIUMHUCS TTPSIMBIMH.

PemaTth 3amaur Ha HAXO0XKJICHHE TIEOMETPHUYCCKMX BEJIMYUH II0 00pas3lam WM
aNIrOpUTMaM, TPHMCHSS HM3BECTHBIC aHAJUTUYCCKHE METOJbI MPH PEIICHHH CTaHAapTHBIX
MaTEMaTUYCCKUX 33/1a4 Ha BEIYKMCIICHHUE YTJI0B MEKIY CKPEIIMBAIOMIUMHUCS TPSAMBIMHU, MEIKITY
IPSIMOM M IJIOCKOCTBIO, MEKTY TUIOCKOCTSAMH, JIBYTPAHHBIX YTJIOB.

Bbrauciisate 005EMBI U ILIOIIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpHU3Ma, TUPaMHIa)
C TpUMCHEHHEM (POPMYI; BBIYUCIIATH COOTHOIICHHUS MEXIY IUIOMIQJASIMU TTOBEPXHOCTCH,
00béMamMu TTOJO0OHBIX MHOTOT'PAHHUKOB.

OnepupoBaTh TMOHATHSIMHU: CHMMETPHS B IPOCTPAHCTBE, IEHTP, OChb WU IIOCKOCTH
CUMMETPHH; IICHTP, OCh B TNIOCKOCTh CAMMETPUU (PUTYPHI.

H3Bnekars, peoOpa3oBbIBATH U HHTEPIIPETUPOBATH nH(popManuio 0
MIPOCTPAHCTBEHHBIX TEOMETPHUSCKUX (DUTYpaX, MPEACTABICHHYIO Ha YepTeKaxX U PUCYHKaX.

[IpumeHsATH TEOMeTpHUeCcKHe (aKThl JUISI PEIICHHS CTEPEOMETPUUYSCKUX 3ajad,
MIPEII0JIArafoIINX HECKOJBKO MIAroB PENISHUs, €CIU YCIOBHUS MPUMEHEHHUS 3a/1aHbl B IBHOU
dbopwme.

[TpuMeHSTh TPOCTEHIIINE MPOrPAMMHEIE CPEACTBA U AJICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHUCTEMBI TIPH PEIICHUU CTEPCOMETPHICCKUX 3a/1ad.

[IpuBoaUTE HpUMEpPHl MATEMATHYCCKUX 3aKOHOMEPHOCTCH B MPUPOAC W JKH3HH,
pacIio3HaBaTh MPOSBIICHHE 3aKOHOB T€OMETPHH B HCKYCCTBE.



[IpuMeHsTh OJTyYeHHBbIC 3HAHUSI HA MPAKTHKE: aHAIM3UPOBATh PeabHbIE CUTYaIluu U
MPUMEHSTh W3yYCHHBIC TOHSITUS B TMPOIECCEe TMOWCKAa PEHICHUsS MaTeMaTHYeCKU
chopmMylupoBaHHOW MPOOJIEMBbI, MOJICIUPOBATh pealbHbIE CUTYAllMH Ha SI3bIKE T€OMETPUH,
HCCIIEIOBATh MOCTPOCHHBIE MOJCIH C UCIIOJIH30BAHUEM T€OMETPUUECKUX MTOHATUM U TEOPEM,
anmaparta anreOpbl; pemarh NpakTUYECKHUe 3a7adyd, CBA3aHHBIE C HaxXO0XJICHUEM
F€OMETPUUECKUX BEIUYHH.

11 KVIACC

OnepupoBaTh  TOHATHAMHU:  IWJIMHIPUYECKAs  IOBEPXHOCTh,  OOpa3yroImue
IMWIHHIPUICCKON TIOBEPXHOCTH; UWIUHIADP, KOHUYECKAas IOBEPXHOCTh, OOpa3yroIIre
KOHUYECKOI TTOBEPXHOCTH, KOHYC; c(heprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpameHus (UIMHAP, KOHYC, cdepa u map).

OOBICHATH CIIOCOOBI MTOTYYSHUS TSN BPAIICHUS.

KnaccudunupoBaTs B3aMHOE pacIioioxkeHue chepol U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IIIAPOBOH CETMEHT, OCHOBAHKME CETMEHTA, BHICOTA CETMEHTA,;
IIAPOBOM CJIOH, OCHOBAHHUE IIAPOBOTO CJIOS, BHICOTA IMIAPOBOTO CJIOS; IIIAPOBOM CEKTOP.

Bbrauciisate 00bEMBI M TIOMIAAN TOBEPXHOCTEH TEJ BpAIllEHUs, TEOMETPHUCCKHUX TEIT C
npuMeHeHneM GopMyIl.

OmnepupoBaTh MOHSATUSMU: MHOTOTPAaHHHK, BIIMCAHHBIA B chepy M ONMHUCAHHBIA OKOJIO
cdepsl; chepa, BUcaHHasi B MHOTOTPaHHUK WJIH TEJIO BpaIleHUsI.

BBIYHCHATE COOTHOMICHHUS MEXIY TUIOIIAIMU TTOBEPXHOCTEH 1 00bEMaMH MOTOOHBIX
Tell.

N300paxkath m3ydaeMbie QUTYpPHl OT PYKH U C NMPUMEHEHHEM IPOCTHIX YEPTEKHBIX
MHCTPYMEHTOB.

BEIMOTHATE (BBIHOCHBIE) TUIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (QUTYP:
BUJI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHSI TEJ BPAI[CHHSI.

W3Bnekars, UHTEPIIPETUPOBATh W NPEoOPa3OBHIBATH UHPOPMAITHIO 0
MPOCTPAHCTBEHHBIX T€OMETPUIECKHX (DUTYpax, MPEJCTABICHHYIO Ha YepTekKaX U PUCYHKaX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BbImoHATE TEWCTBUS CIIOKEHUS BEKTOPOB, BBIUUTAHUS BEKTOPOB M YMHOXKCHHS
BEKTOPA HA YHCIIO, OOBSICHATh, KAKUMH CBOHCTBAMH OHH 00JIaaloT.

[TpumeHsTH TPaBUIIO MTApAIIEICTTUIIEIA.

OnepupoBaTh MOHATUAMH: JAEKAPTOBBI KOOPJAUHATHI B MPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, YroJl MEXKIY BEKTOPAMH, CKAIIPHOE
MPOU3BEACHNE BEKTOPOB, KOJTTMHEAPHBIC U KOMITJIAHAPHBIE BEKTOPHI.

HaxomuTe cymMMy BEKTOpPOB H TIPOM3BEJACHHE BEKTOpa HA YHCJIO, YTOJd MEXIY
BEKTOpaMH, CKAISIPHOE MPOU3BEJEHUE, PACKIAAbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

3a/maBath MIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.



[TpumensaTs TeoMeTpuueckue GakThl IS PEIICHHUS CTePEOMETPUUYCCKUX —3ajad,
MIPEAOIATaoIINX HECKOJBKO IIaroB PeIIeHUs, €CIIM YCIOBHS MTPUMEHEHUS 3a]aHbl B SIBHOM
dbopwme.

Pemarte mpocTteiimne reoMeTpHUYECKHE 3aJadyd  HAa TNPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amaun Ha J0Ka3aTEIbCTBO MATEMAaTHYCCKUX OTHONICHUH WM HAXOXKICHHE
TCOMETPUIECCKUX BEJIMYMH 110 00pa3iiaM WIH arOpUTMaM, TPUMEHSST N3BECTHBIE METOIbI TIPH
PEIICHUH CTaHIAPTHBIX MATEMaTHICCKUX 3a71a4.

[TpuMeHATH IPOCTEHIITNE TPOTPAMMHBIE CPEJICTBA U 3JICKTPOHHO-KOMMYHUKAIIMOHHEIC
CUCTEMBI IIPU PEIICHUN CTEPEOMETPUICCKUX 3a1ad.

[IpyBOMUTh TpPHUMEpPHl MATEMATHYCCKUX 3aKOHOMEPHOCTCH B TIPUPOAC W KHU3HH,
pacrno3HaBaTh MPOSIBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[TpuMeHATH TOJTYYCHHBIC 3HAHMS HA MPAKTHKE: aHAIM3UPOBATh PEabHBIC CUTYaIlUU U
NPUMCHATh UW3YYCHHBIC TIOHSATHS B TIPOIECCEe IMOMCKAa PEIICHHS MaTeMaTHYCCKU
c(hOpMyITMPOBAHHOW MPOOJIEMBI, MOJICIUPOBATh PeabHbIC CUTYAllUd HA S3BIKE TCOMETPHH,
UCCJIEIOBAThH MMOCTPOCHHBIC MOJICH C UCIIOJIb30BAHHEM I'eOMETPUUCCKHX MTOHATUH U TEOpEM,
anmapara aiareOpel; pemiarh MPAKTHYECKUE 3aJayd, CBSA3aHHBIC C HAXOXICHUEM
TCOMETPUYCCKUX BEIIMUMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnnyectBo 4yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Konrtpoabnbie | IlpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenue B ctepeomMeTpuio 10
) [IpsimbIe ¥ IJIOCKOCTH B TPOCTPAHCTBE. 12 |
[TapanienbHOCTB NPSAMBIX U MJIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 2
IIJIOCKOCTEMN
4 VYrusl MeXy IPAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpasHuku 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CeUeHHUs], pACCTOSIHUA U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
11 KJIACC
Kosan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3jesioB U TeM undposbie
Ne i/mn P Konrpoabusie | IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypcsl
Tena Bpaienus 12
OO0BEMEI Ten 5 1
3 BekTopsl ¥ KOOpAMHATHI B IIPOCTPAHCTBE 10 1
IT
4 OBTOpeHHe, 000011IeHHe, 7 |

CHCTeMaTHu3alus 3HaHu




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoTsl

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

OcCHOBHEBIE IOHATHUA CTEPCOMETPHU: TOUKA,
npsiMasi, INOCKOCTh, TpocTpaHcTBo. [IpaBmita
M300paKeHNs Ha PUCYHKaX: N300pakKeHUs
TUTOCKOCTEH, MapajuIeIbHBIX MPSMBIX
(OTpe3KoB), cepeIuHbI OTpE3Ka

IlonsaThs: IEpECCKArOIMECH IIIIOCKOCTH,
InepeCcCKarmmecs npsamas U miI0CKOCTh

IlonsaThs: MEPECCKAOIMNECA IIIIOCKOCTH,
InepeCCKarmmecs npsamas U 1miI0CKOCTh

3HAKOMCTBO C MHOT'OI'paHHUKAaMU,
I/I306pa)KCHI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKaX, Ha IPOCKIUOHHBIX YEPTECIKAX

HavaneHble cBeieHus 0 Kyoe U mupamue,
ux pa3BEéptku u mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U mupaMu/e,
uXx pa3BEépTku u Mojenu. CeueHus
MHOTOI'PaHHUKOB




[TonsiTne 06 aKCHOMAaTUYECKOM MTOCTPOCHUH
CTEPEOMETPUHU: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBHS U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBHS U3 HUX

10

[TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOCHUU
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHN U
CJIEJICTBHS U3 HUX

11

B3anMHOe pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: MEPECeKaroInecs,
napajJiesibHble U CKPEIHUBAIOLINeCs IPSIMbIe

12

[TapannenbHOCTh NPSIMBIX U TJIOCKOCTEHN B
MIPOCTPAHCTBE: MapaljiesIbHbIE MPSMBIC B
MIPOCTPAHCTBE; MapaJIEIbHOCTh TPEX
MIPSIMBIX

13

[TapanienbHOCTb MPSAMBIX U IJIOCKOCTEH B
npoctpaHctse: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

14

Vriasl ¢ COHaIIpaBJICHHBIMU CTOPOHaAMHU

15

Vron MCKAY MMPAMBIMHA B ITPOCTPAHCTBEC

16

Yroa Mexay IpsIMbIMU B IPOCTPAHCTBE

17

[TapannenpHOCTh MIIOCKOCTEN:
NapauleNIbHbIE IIJIOCKOCTH

18

CsoiicTBa napaJiiCJIbHbBIX IUIOCKOCTEHN

19

[IpocTeiimre mpocTpaHCTBEHHBIE GUTYPHI Ha
IUIOCKOCTHU: TETPadAp, KyO, napasiesenumne




20

[Toctpoenue ceuenuit

21 ITocTpoenue ceuennit
KonTponsHas padora o Teme "[Ipsimbie u

22 IJIOCKOCTH B ITpocTpaHcTBe. [lapamienbHOCTh
MPSIMBIX U IJIOCKOCTER"

73 [lepneHMKYIIPHOCTD NPSMON U IUIOCKOCTH:
NIEPIEHIUKYJIIPHBIE MIPSIMbIE B IPOCTPAHCTBE

24 [IpsimMble apajuieabHbIE U
MEPIEeHIUKYIISPHBIE K MJIOCKOCTU

)5 [IpsimMble TapajieabHbIE U
MepIEeHIUKYIIIPHBIE K MJIOCKOCTH

2% [Ipu3Hak nepneHaANKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH

7 [Ipu3Hak nepneHaANKyIIPHOCTH IPSIMOU U
IIJIOCKOCTH

)3 TeopeMa o mpsAMOM NEPIEHANKYIISIPHOMN
IIJIOCKOCTH

29 TeopeMa o mpsAMOM NEPICHANKYIISIPHOMN
IIJIOCKOCTH

30 TeopeMa o mpsAMOU NMEPIEHANKYIISIPHOMN
IIJIOCKOCTH
[lepneHuKyIIsSlp ¥ HAKIIOHHBIE: PACCTOSIHHUE

31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
MPsIMOM 10 MIIOCKOCTH
[lepneHauKyIISlp ¥ HAKIIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
MIPSIMOM JI0 IJIOCKOCTH
[lepnieHIUKyIIIp M HAKJIIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IIIIOCKOCTH




[lepnenuKyIisip ¥ HaKJIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUAE OT
IPSIMOM 10 IIJIOCKOCTH

35 VYTIuIBl B IPOCTPAHCTBE: YIOJ MEXAY IPSIMOM
U IJIOCKOCTBIO

36 JIBYrpaHHBIN yroJi, TMHEHHBIN yroi
JBYTPAHHOI'O yria

37 JIBYrpaHHBIN yroJi, TMHEHHBIN yroJil
JBYTPAHHOTI'O yria

33 [lepneHMKYISIPHOCTD INIOCKOCTEN: TPU3HAK
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

39 [lepneHMKyYISIPHOCTD INTIOCKOCTEN: TPU3HAK
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

40 [lepneHMKyYISIPHOCTD INTIOCKOCTEN: TPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IIJIOCKOCTEN

41 TeopeMa o TpEX nmepneHANKYISIpax

42 TeopeMa o TpEX nmepneHANKYISIpax

43 TeopeMa o TpEX nmepneHANKYISIpax
KounTtponsHas pabota no temam

44 "IlepneHAUKYIAPHOCTD IPSAMBIX U
mwiockoctTe" u "YTiel MeXy NPSIMbIMU U
IJIOCKOCTAMU"
[loHnaTHE MHOTOTpaHHUKA, OCHOBHbIE

45 3JIEMEHThl MHOTOTPAHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbl€ MHOTOTPAHHUKH; pa3BEPTKA
MHOTOTPaHHUKA
IIpu3Mma: n-yrosipHas Npu3Ma; TpaHu U

46 OCHOBAaHUS IIPU3MBL; IPsIMasi U HAKJIOHHAs

IIPpU3MBI; OOKOBas U MOJIHAs MMOBCPXHOCTH
MIPpU3MBbI




47

[Tapamtenenunen, IpsMOYTOJIbHBII
napajulesIenuIe]] 1 ero CBOUCTBa

48

IInpamua: n-yrojibHast IMpaMua, TPaHu U
OCHOBaHHUE NMHpPaMU/bl; OOKOBAs U MOJIHAs
[IOBEPXHOCTh IUPaMU/Ibl; IIPaBUJIbHASA U
yceu€HHas nmupaMuaa

49

[IpaBuIBHBIE MHOTOTPAHHUKU: TIOHSTHE
MPAaBUILHOTO MHOTOTPAaHHUKA; IPaBUIIbHAS
pHU3Ma U TpaBWIIbHAS THPAMU]IA;
MpaBHIILHAS TPEYTOJIbHAS TUPAMUIA U
MIpaBUJIbHBIN TETpa’Ip; KyO

50

[IpencraBnenue o npaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3p, AOAEKadp U
UKOCAdP.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, MPSMOM, TIIOCKOCTH.
DneMeHTbl CAMMETPUH B TUPaMUIAX,
napajuiesienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

52

Brruncnenue 31eMeHTOB MHOTOTPaHHHUKOB!
pEOpa, TuaroHaiu, yribl

53

[Tnomaabs 60KOBOY MOBEPXHOCTH M MOJTHOM
MMOBEPXHOCTH MPSAMOM TTPU3MBI, ILIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOM
MTOBEPXHOCTH MPSMOK TIPU3MBbI

54

[Tnomaae 60KOBO¥ MOBEPXHOCTH H
MMOBEPXHOCTH MPABUIILHON MUPAMUBbI,
TeopeMa o oA OOKOBON MOBEPXHOCTH
YCEYEHHOW MUPaMUIbI

55

KonTtponpHast pabota o Teme
"MHororpaHHuKu"




56 [Tonsitrie 06 00BEME 1
57 O06BEM nupamuIbI 1
58 O06BEM nupamu b1 1
59 O0BEM mupamMu b1 1
60 O0BEM mupamMu B! 1
61 OOBEM TTPU3MBI 1
62 O06BEM TPU3MBI 1
63 O06BEM TTPU3MBI 1
64 KonTponsnas pabora no teme "OO0bEMBI |
MHOTOTpPaHHUKOB"
[ToBTOpEeHME, 0000IIEHNE CHCTEeMAaTH3aITUs
65 3HaHui. [locTtpoenue ceuennii B 1
MHOTOTpaHHUKE
[ToBTOpEeHME, 0000IIEHNE CHCTEeMaTH3AITUS
3HaHUU. Beruucienue paccToOsIHMI: MEXK Y
66 JIBYMSI TOYKAMH, OT TOYKH JI0 MPSMOH, OT 1
TOYKH JI0 TNIOCKOCTH, MEX]TY
CKPEIMBAIOIIUMHUCS TTPSIMBIMU
67 Hrorosas koHTpobHas paboTa 1
[ToBTOpEHME, 0000IIEHNE CHCTEeMaTH3aITUs
3HaHUU. Beraucienue yrios: Mexay
68 CKPEILIMBAIOIINMUCS IPSIMBIMH, MEXKY 1
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YIII0B MEXKIY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

11 KIIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB




Bcero

KonTtpoJbHbie
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, IMamerp;
TIJIOIIA]Tb TIOBEPXHOCTHU C(hephl

BsaumHoe pacnonoxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K

cdepe; momaab cheps

Nzobpaxenue cdepsl, mapa Ha MIOCKOCTH.
Ceuenns mapa

Hunmuaaprdeckas HOBEPXHOCTb,
o0Opazyromue MUIHHIPUIECKON
MOBEPXHOCTH, OCh IIHJIHMHIPUICCKON
MTOBEPXHOCTH

Hununapap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yromas u 0Ch; MIOUAab
OOKOBOW M MOJHOM IMMOBEPXHOCTH

N300paxkenne nuanHApa Ha MIO0CKOCTH.
Pa3Béprka nununapa. CeueHus MWINHIPA
(TJI0CKOCTBI0, MapalIeIbHON 1T
MEPIEeHIUKYIAPHON OCH IHINHAPA)

Konnueckas IOBCPXHOCTD, 06pasy}omne
KOHHYECKOM IMOBCPXHOCTH, OCb U BEpIINHA
KOHHYECKOM IIOBCPXHOCTH

Konyc: ocHOoBaHue U BepiIMHA,
oOpa3ymolas 1 0Ch; IMIomaas OOKOBOM 1
MOJHOW MOBEPXHOCTH

VYceu€HHbI KOoHyC: 00pa3yloline U BHICOTA;
OCHOBaHHUA U OOKOBas MOBEPXHOCTh




N300paxeHne KOHyca Ha INIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TJI0CKOCTHI0, NMapaljIeNIbHON OCHOBAHUIO, U
IJIOCKOCTBIO, IPOXOSILEN Yepe3 BEPILUHY)

1 KoMOuHarms ten BpameHus u
MHOTOTPaHHUKOB
MHOTrorpaHHHK, OTIMCAaHHBIN OKOJIO chephr;

12 cdepa, BIIMCaHHAS] B MHOTOTPAHHUK WU B
TEJIO BpallleHUs

13 [Tonstre 06 06bEMe. OCHOBHBIE CBOWCTBA
00BEMOB TEN

14 O06bEM TIUIMHAPA, KOHYCa

15 O06bEM mrapa u omaas chepsl
[TonoOHbIE TEMa B MPOCTPAHCTBE.

16 COOTHOUIEHHS MEXTY TUTOMIAIIMHU
MMOBEPXHOCTEH, 00bEMaMH TIOTIOOHBIX TEIT

17 KontponpHas padota o temam "Tema
BpamieHus" u "O0wbemsbl Ten"

18 BekTop Ha MJIOCKOCTH U B IPOCTPAHCTBE

19 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB

20 YMHOXKEHHE BEKTOpa Ha YUCIIO
Paznoxenune BekTopa 1o Tpém

21 HEKOMIUJIaHapHBIM BekTopam. [IpaBuio
napasuiefienuneaa
Pemenue 3aaa4, CBsI3aHHBIX C

22 IIPUMEHEHHUEM NIPABUII JCHCTBUN C
BEKTOPaMH
[IpsiMoyroibpHas cucTeMa KOOpJIMHAT B

23 npocrpancTse. KoopauHartel BeKkTopa.

HpOCTCfII.HPIC 3aauu B KOOpAUHATAX




24

VYron mexny Bekropamu. CKasipHOe
MIPOU3BEICHUE BEKTOPOB

25

Beruncnenue yriioB Mexy NpsMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIeHNN TEOMETPUYECKUX 3a1a4

27

KoHuTpomsHas padora o Teme "BekTopsl u
KOOpJUHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
cucreMarusanus 3HaHui. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

29

[ToBTOpEeHUE, 0600IIEHNE 1
cucteMaru3anusa 3HaHni. OCHOBHEIE
¢burypsl, GhakTbl, TEOPEMBI Kypca
TJIAHUMETPU U

30

[ToBTOpEeHUE, 0600IIEHNE 1
cucTeMaTu3anys 3HaHui. 3agaqu
MJIAHUMETPUHU U METOJIbI MX PEIICHHS

31

[ToBTOpEeHUE, 0600IICHNE 1
cucTeMaTu3alys 3HaHui. 3agauu
MJIAHUMETPUHU U METOJIbI MX PEIICHHS

32

[ToBTOpEHUE, 000OIICHNE 1
cucreMmarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GhakThl, TEOPEMBI Kypca
CTepEOMETPUU

33

Hroropas KOHTPOJIbHasA pa60Ta

34

[ToBTOpEeHue, 06001mEeHNE U
crcTeMaTH3aIlHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI /IS YYAEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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