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MHNOACHUTEJBHASA 3AIINCKA
HEJIA U3YYEHUA YYEBHOI'O KYPCA

['eomerpus sBiIseTCS OAHMM K3 0a30BBIX KypCOB Ha YpPOBHE CpEIHEro OOIIero
00pa3oBaHus, TaK Kak 00ecredrBaeT BOZMOKHOCTh N3YUEHUS AUCLUUIUIMH €CTECTBEHHOHAYYHON
HAINpaBJICHHOCTH W MHPEAMETOB T'yMaHHWTapHOro Iukiaa. [1ockoibKy Jorudeckoe MBbIIIICHUE,
dopMupyemMoe mpu  H3y4eHHH OOYYAIOUIMMHUCS IOHATHHHBIX OCHOB T'€OMETPUH, IIpH
JI0Ka3aTelbCTBE TEOPEM M TOCTPOCHUHU LIEMOYKU JIOTHYECKUX YTBEPXKICHUU TNPH PELICHUU
TCOMCTPHUYCCKUX 3alda4d4, YMCHHC BbIABUIaTb W OIPOBECPrarb TIHUIIOTC3bl HEIIOCPCICTBCHHO
UCTIONIB3YIOTCSI TIPH PEIICHUM 33Jad €CTECTBEHHOHAYYHOI'O IMKJIA, B YAaCTHOCTH (H3MYECKUX
3ajad.

Leasb ocBoeHus mporpammbsl yueOHOTo Kypca «l eoMeTpusi» Ha yriryOJIEHHOM YpOBHE —
Pa3sBUTUC HHAWBUAYAJIbHBIX criocoOHoCTEH 06y11a}01111/1xcsl Ipu M3Y4YCHHUHU TI'COMCTPHHU, KakK
COCTaBJISIIOLIICH TpenMeTHOW obmactu «MartemaTnka » uepe3 00ecredyeHHe BO3MOXKHOCTH
NpUOOpETeHUs] M HCIOJIb30BaHUS Oojiee TIIyOOKMX TE€OMETPHUYECKHX 3HAHMH W JCHCTBHH,
cnenu(pUIHBIX TEOMETPUH, U HEOOXOAUMBIX JJISl YCIEIIHOTO MPO(hecCHOHAIBHOTO 00pa30BaHUs,
CBSI3aHHOTO C MCIIOJIb30BAaHUEM MAaTEMaTHKH.

I[IpuopuTeTHHIMH 32Ja4aMHU Kypca reOMeTPHH HA YIUIy0JIEHHOM yYpOBHe,
PacCIIMPSAIOIMMHU U YCHJIMBAIOIIUMHU Kypc 6230BOro YPOBH#, IBJISIOTCS:

¢ pacuIMpeHue MPeCTABICHUS O TEOMETPUN KaK 4aCTH MUPOBOM KyJIbTYpbl U (POPMUPOBAHUE
OCO3HAHMS B3aHUMOCBSI3M TEOMETPUH C OKPYKAIOIIHM MUPOM;

¢ (QopMupoBaHue mpeACTaBIEHUS O NPOCTPAHCTBEHHBIX (HUrypax Kak O BaKHEHIIUX
MaTeMaTHYECKUX MOJENSIX, TIO3BOJIIOUIMX ONHMCHIBAaTh W M3y4aTh pa3Hble SBJICHUSA
OKPY’KaIOIIEr0 MUPA;

¢ 3HaHUe NOHATUHHOrO amnmnapara 1o pasaeny «CrepeoMeTpus» HIKOJIBHOTO Kypca T€OMETpUN;

¢ (QopmupoBaHUE YMEHHs BIIJIETh OCHOBHBIMH MOHATHSMU O NMPOCTPAHCTBEHHBIX (UTypax U
UX OCHOBHBIMHU CBOMCTBAaMU; 3HaHHE TEOPEM, (OPMYI U YMEHHUE UX MIPUMEHSTh;

¢ YMEHHS JOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHHUS 3a/1ay;

% (dopmupoBaHMe yMEHHS paclO3HAaBaTh HA YepTEekKaxX, MOJEISIX W B PEATbHOM MHUpE
MHOTOT'PAaHHUKH U TeJla BpaIleHus;

¢ KOHCTpPYHPOBATh F€OMETPUYECKHUE MOJIEIH;

< CbOpMI/IpOBaHI/Ie IMOHUMAaHHs BO3MOXHOCTH aKCHOMATUYCCKOI'0O IMOCTPOCHUA MATEMATHICCKUX

TEOPHIL;
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** (I)OpMI/IpOBaHI/IC IMOHUMAaHH POJIM aKCUOMATUKHU ITPHU NPOBCACHUN paccym,ueHI/Iﬁ;



¢ (QopmHpoBaHUE YMEHHs BJIAJCTh METOJAMH JTOKA3aTeIbCTB U aJITOPUTMOB PEUICHHS; YMCHHUS
UX [pPUMEHSATh, [POBOAUTH  JIOKA3aTEJIbHBIE  PACCY)KIEHUS B  XOJAE  PELICHMS
CTEpPEOMETPUUECKUX 33/]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

¢ (QopMHpOBaHWE TPEACTABICHUS O HEOOXOJAUMOCTH JIOKA3aTEeNbCTB TPU OOOCHOBAHUU
MaTEMaTHYECKUX YTBEPXKIACHUM UM POJIM aKCMOMATUKH B TMPOBEIECHUU JEAYKTHUBHBIX
pacCyXIEHHUI;

“® Dpa3BUTHE M COBEPIICHCTBOBAHHME HHTEIUICKTYAIBHBIX M TBOPUYECKHUX CIIOCOOHOCTEH
oOyJaroluxcsi, MO3HABATEIIbHON aKTHUBHOCTH, MCCJIEI0BATEIbCKUX YMEHUM, KPUTHYHOCTU
MBIIJICHHS], HHTEpeca K U3YUEHUIO T€OMETPHH;

¢ ¢opmupoBanue (YHKIHOHATBHOW TI'PaMOTHOCTH, pEJICBAHTHON TE€OMETPHH: YMEHHS
pacro3HaBaTh NPOSBICHUS T'€OMETPUYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEAbHBIX JKM3HEHHBIX CHUTYalUsX W TPU HU3YYCHHH JAPYrUX Y4eOHBIX MPEIMETOB,
MPOSIBIICHUSI 3aBHUCHUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIHUPOBAHMS PEANbHBIX CHUTYAlHd,
UCCIIEIOBaHMS IOCTPOEHHBIX MOJIEJIEN, MHTEPIPETALMHU TOJIYyYEHHBIX PE3YJIbTAaTOB.

OcHoBHbIE coaepxaTebHble JUHUN Kypca «['eomerpum» B 10—11 kuaaccax: «[Ipsmeie u

IUIOCKOCTH B MPOCTPAHCTBE», «MHOrorpanHukn», «Tena BpaiieHus», «BeKTopsl 1 KOOPAHMHATHI

B IpOCTpaHcTBe», «JIBmxkeHus B mpoctpancTtBe». CdopmynupoBanHoe B DeaepanbHOM

roCyJapCTBEHHOM 00Opa30BaTEeIbHOM CTaHIApTe CpeaHEero oomero oOpa3oBaHusl TpeOOBaHUE

«yMETh ONEpUPOBATH TMOHATUAMUY», PEJIEBAHTHBIX T'€OMETPUM Ha YIIYOJIEHHOM YpOBHE

o0yuenust B10—11 kiaccax, OTHOCUTCS KO BCEM COJepKaTeNbHBIM JHUHUSIM y4eOHOro Kypca, a

(dbopMHpOBaHUE JIOTHUECKUX YMEHUI pacipeaensercss He TOJIbKO MO COAepKaTeIbHBIM JIHHHUAM,

HO U mo rojgaM oOydenus. ConepkaHue o00pa30BaHUsS, COOTBETCTBYIOIEE MPEIMETHBIM

pesyapTataM ocBoeHust [IpumepHoil pabodeil mporpamMMmbl, paclpeneEHHBIM IO ToJaM

0o0y4YeHHsl, CTPYKTYPUPOBAHO TAaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, NMPHHLIUIHAIBHBIM

BOIpocaM o0yyaromuecs: 00pallagIiuch HEOJAHOKPATHO. JTO MO3BOJIIET OPraHU30BaTh OBJIAZICHNE

F€OMETPUYECKUMU TOHSATHSIMM W HaBbIKAMHU  IOCJIENOBaTeIbHO M MOCTYyHaTeNbHO, C

coONIofieHeM MPHUHIMIIA MPEEeMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYI0 CHCTEMY

TreOMETPUYECKUX MPEACTaBICHUN 00yJaromuxcs, pacuupss U yriayomnss e€, oOpaszysl mpoyYHbIe

MHO’KECTBEHHBIE CBSI3H.

[Tepexon k U3y4EHHUIO T€OMETPUH Ha YIIyOJIEHHOM YPOBHE MMO3BOJISIET:

— co3garb ycinoBus i guddepeHuUManud  O0y4YeHHs, TOCTPOEHUS HHIUBUAYAIbHBIX

0o0pa3oBaTeNbHBIX IPOrpaMM; OOECHEYUTh YIIIYyONEHHOE U3yuyeHHEe TEeOMETPUH  Kak

COCTaBJISIONICH y‘-IC6HOF0 npeamMeTa ((MaTCMaTI/IKa»;



— TMOATOTOBHUTH OOYYAIOUIUXCSI K MPOJODKEHHUIO W3YYEeHHsS MaTeMaTWKu ¢ y4éToM BhIOOpa
Oynymeit npodeccuu, odecrieunBasi MPEEMCTBEHHOCTh MEXKIY OOIUM M MPOPECCHOHATHHBIM
o0pa3zoBaHHEM.
MecTo y4eOHOro Kypca B y4eOHOM IJIaHe
B y4ueOHOM m1aHe Ha M3ydeHHe yriryoJ€HHoOro Kypca reomerpun B 10—11 kiaccax oTBOIUTCS
HE MeHee 3 y4eOHBIX YacoB B HEJAETIO B TEUEHHE KaKIOro roja oOyueHHs, BCEro 3a JBa roja
o0yuenust — He MeHee 204 yueOHbBIX YacoB.
IInanupyeMble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHUS

[IpumepHoit pabodeit mporpammbl (1o rogam o0ydeHus) OcBoeHHE Y4eOHOTo Kypca
«["eomerpusi» Ha ypoBHE cpenHero oOmero oOpa3oBaHHs JODKHO OOECIIEYMBATH JTOCTHKCHUE
CIIEYIOIINX MPEIMETHBIX 00pa30BaTEIbHbIX PE3YJIbTATOB!

10 kaace

> CBOOOJIHO OMEepUpPOBaTH OCHOBHBIMU TMOHSATUSIMU CTEPEOMETPHUH IPH PELICHUH
3a/1a4 ¥ MPOBEJICHUU MAaTEeMaTHICCKUX PACCYKICHUM.

> [IpuMeHSITh aKCHOMBI CTEPEOMETPUM H CIEACTBHS W3 HHX MPH PEHICHUH
FEOMETPHUECKUX 3aJ1au.

> KnaccuduiupoBaTs B3aUMHOE pACIOJIOKEHUE TMPSMBIX B IMPOCTPAHCTBE,
IJIOCKOCTEH B MPOCTPAHCTBE; MPSAMBIX U MNIOCKOCTEN B IPOCTPAHCTBE.

> CBOOOJTHO OmNEepHUpPOBATh MOHATHSIMH, CBS3aHHBIMH C YIJIaMH B TIPOCTPAHCTBE:
MEXy MPSMBIMH B IPOCTPAHCTBE; MEKTY MPSAMOU U TIOCKOCTBIO.

> CB00OHO ONIEpUPOBATH MOHATHIIMHE, CBI3aHHBIMU C MHOTOTPaHHUKAMHU.

> CB00OIHO pacro3HaBaTh OCHOBHBIC BUBI MHOTOTPAHHUKOB (TIpHU3Ma, TTHpaMU/Ia,

NpsIMOYTOJIbHBINIapasuienenune, Kyo).

> KnaccudunupoBaTs MHOTOTPaHHUKH, BEIOMPAsi OCHOBAHUS ISl KJIaCCU(PUKAIUH.

> CB0OOOIIHO OTMEepUpOBaTh MOHATUSMH, CBS3aHHBIMU C CEYEHHEM MHOTOTPAHHHUKOB
MJIOCKOCTBIO.

> BrImoHATE TMapauienbHOe, LEHTPaIbHOE W OPTOTOHAIBHOE MPOEKTHUPOBAHUE

(GuUryp Ha IIOCKOCTh; BBIIOJIHATH U300pakeHus: GUTyp Ha IIOCKOCTH.

> Crpoutp cedyeHHMsI MHOIOTPAHHHUKOB PpA3IUYHBIMM METOJAMH, BBIIIOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ CBEPXY, COOKY,
CHM3Y.

> BbluncnaTe 1uomany IMOBEPXHOCTEM MHOTOTPaHHMKOB (IIpU3Ma, MUPaMHJIA),
reOMETPUYECKUX TeJl C MPUMEHEHUEM (popMmyi.

> CB00OAHO OnepUpOBaTh MOHATHAMM: CUMMETPHUS B MPOCTPAHCTBE; LIEHTP, OCh U

IJIOCKOCTh CUMMETPHUU;IIEHTP, OCh U TUNIOCKOCTh CUMMETPHUH (PUTYPHI.



> CBOOOIHO  omepupoBaTh MOHITUSIMH, COOTBETCTBYIOIIMMHM BEKTOpaM U
KOOPJMHATAM B IIPOCTPAHCTBE.

> BpIinosiHATE nelCTBUSA HA/l BEKTOPAMH.

> Pemratp 3agaun Ha 10Ka3aTEIBCTBO MAaTEMAaTUYECKUX OTHOIICHUI M HAXO0XKJICHUE
F€OMETPUUYECKUXBEIIMYNH, IPUMEHSSI U3BECTHBIE METO/IbI IIPU PELICHUU MATEMAaTHYECKUX 3a/1a4
MOBBILIEHHOI'O U BBICOKOTO YPOBHSI CJIOKHOCTH.

> IIpuMeHATs  mpocTeWIIEe  IPOrpaMMHBIE  CPEACTBA U DIJIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI IIPH PELIEHUU CTEPEOMETPUYECKUX 3a/1a4.

> U3Bnekatb, mnpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH  HMH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

> [IpyuMeHsTh TMOJNy4YEeHHbIE 3HAHUS Ha IPAKTUKE: CPaBHUBATb M AaHAJIM3UPOBAThH
pealbHblEe CHUTyallUM, NPUMEHSITh W3YYEHHbIE IMOHATUS B IIPOLIECCE IIOMCKAa pelIeHUs
MaTeMaTHU4ecku c(HOpMyITHPOBAHHON MPOOJIEMbI, MOIETUPOBATH PeabHbIe CUTYAllUU Ha SI3bIKE
FE€OMETPHH, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCIIOJIb30BAHUEM F€OMETPUUECKUX MOHITUN U
TEeopeM, ammapaTa aiareOppl; peliaTh NPaKTUYECKHE 3a/ladM, CBS3aHHbIE C HaXO0XJIECHUEM
F€OMETPUUYECKHUX BEJIMYHUH.

> WNmeryr mpenctaBieHus 00 OCHOBHBIX JTamax pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.

11 kiace

<> CBoOOIHO omepupoBaTh MOHSATHSAMH, CBS3aHHBIMH C  I[WUIMHIPUYECKOM,
KOHMUYECKOU U c(hepruecKoMnoBEepXHOCTSIMU; OOBSICHATE CIIOCOOBI TOTY4EHUS.

X2 OnepupoBaTh MOHSATHSAMH, CBS3aHHBIMH C TeJlaMU BpALIEHUS: LHJIMHAPOM,
KOHYycOM, c(hepoit u mapom.

<> Pacno3naBath Tena BpamieHus (IWIMHIpP, KOHYC, cepa U Imap) U OOBSICHATH
CHOCOOBI MOTYYEHHUS TeJl BPALICHUS.
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> KnaccuduimpoaTs B3auMHO€E pacnooKeHue cepbl U MIO0CKOCTH.
<> BbruncnsTe BeIMUMHBI 3JIEMEHTOB MHOTOI'PAaHHUKOB U TEJ BPAIICHUS; 00bEMBI U
IUIONIAM TOBEPXHOCTEW MHOIOIPAaHHUKOB M Tel BpAallleHHUs, TIE€OMETPUYECKHX Tel C
npUMEHEeHHEM (OpMYIL.

<> CB0oOO/IHO omepUpoBaTh TOHATUSAMH, CBA3aHHBIMH C KOMOWHAIMAMHU Tel

BpallleHuss ¥ MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIOHCAHHBIA B cdepy M OMHCAHHBIA OKOJIO

C(I)epLI; C(bepa, BIIMCAHHAA B MHOT'OT'PaHHUK WJIA TCJIO BPAIICHHA.

R

o* BeIuKCaATE COOTHOIIEHUS MCXKAY IUomaaiaMu HOBCpXHOCTCﬁ u o0béMamu

MOAOOHBIX TEJL.



<> N300pakats nzydaembie GUTYPHI; BBITIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEKH U3
PHCYHKOB MpPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHHM3Y; CTPOUTH CEUCHHS Tell
BpalleHus.

> W3Bnekatb, WHTEPUPETHPOBATH W  NPEOOpPa3OBBIBATE  MHPOPMALHUIO O

MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha UepPTeKax U PUCYHKAX.

X/
°e

CB000IHO OnIEPUPOBATH MOHATHUEM BEKTOP B IIPOCTPAHCTBE.

X/
°e

BrimoaaaTe Oorcpanru HaJd BEKTOpaMHu.

>
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3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKaPTOBOM CUCTEME KOOpAUHAT.
> Pemare reomerpuueckue 3anadd Ha BBIYHCICHHE YIJIOB MEXAY HPSIMBIMH U
IJIOCKOCTSIMU; BBIYHCIIEHUE PACCTOSHUM OT TOYKHM JO IUIOCKOCTH; B ILIEJIOM, Ha IIPUMEHEHUE
BEKTOPHO-KOOPJAMHATHOTO METO/1A IIPU PEIICHUH.

<> CB0060HO OnepupoBaTh MOHATUIMH, CBI3aHHBIMU C JIBUKEHHUEM B IIPOCTPAHCTBE;
3HATh CBOMCTBA JBUKCHUM.

<> BoinonHATe n300paXkeHUs MHOTOTPAaHHUKOM U TeJl BpallleHUs [IPU apauleIbHOM
IIEPEHOCE, LICHTPAJIBHON CUMMETPHUH, 3€PKaJIbHOM CUMMETPHUH, IIPH ITOBOPOTE BOKPYI IPSAMO;
npeoOpa3oBaHMs TOI00MS.

<> Crpouth cedeHuss MHOIOTPAHHHMKOB M Tel BpALICHMS: CEYCHHs LWIMHIpa

(mapamienbHO W TEPHEHAMKYISAPHO OCH), CEUYCHHS KOHyca (MapauieJbHOE OCHOBAHHUIO M

NPOXOJISIIEe Yepe3 BEPIIMHY), CCUSHHS Iapa.

RS

X2 Hcnonp30BaTh METOJBI MOCTPOCHHUS CCUCHHIA: METOJI  CJEOB, METOJ
BHYTPEHHETO MPOCKTUPOBAHUS, METO/] IEPEHOCA CEKYIIEH MIOCKOCTH.

<> JIoKa3bIBaTh r€OMETPUYECKUE YTBEPKICHUS. ®

<> [IpumensTh reomeTpudeckre (akThl A PELIEHUs CTEPEOMETPUUYECKUX 3ajad,
NPEIOIAraoIIuX HECKOJBKO IIaroB PEUICHHS, €CJIM YCIOBHS MPUMEHEHUS 3a/1aHbl B SIBHOW U
HEesIBHOI opme.
X Penrtate 3ala41 Ha JOKAa3aTCJIbCTBO MATEMATHUYCCKUX OTHOLIEHUN U HaX0XICHUEC
TCOMETPHUICCKUX BCIUYHH.

> [MpuMeHSATH TPOrpaMMHBIE CpPEACTBA M AJIEKTPOHHO-KOMMYHUKAI[HOHHBIC
CHCTEMBI TIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

<> [IpuMeHATh MOJydYEeHHBIE 3HAHUS HA NMPAKTHKE: CPAaBHMBATh, AHAJIU3UPOBATH U
OLCHUBATh PCAJIBHBIC CHUTyalllW, MNPUMCHATH HW3YYCHHBIC IIOHATUSA, TCOPEMEIL, CBOICTBa B
npolecce TMOUCKA PEHICHHS MaTeMaTH4ecKu c(HOpMYyTHUPOBAHHON MPOOIEMbI, MOJIEIUPOBAThH
peajbHbIE CHUTyalldd Ha S3bIKE TI'EOMETPUH, HCCIICAOBaTh IOCTPOCHHBIE MOJCTH C
UCIIOJIb30BAHUEM TCOMETPUYCCKUX TOHSATHH W TeopeM, ammapara aireOpbl, periaTh

MPAKTUYCCKUC 3ala4i, CBA3AHHBIC C HAXOXICHUCM I'COMETPUICCKUX BCIIUYHH.



K/

> HmeTs npencTaBieHnus 00 OCHOBHBIX dTarnax pa3BUTHUSI TEOMETPHUH KaK COCTaBHOU

qacTu (PyHIaMEHTa Pa3BUTHS TEXHOJIOTHUH.
JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TIMO3UIMK OOYy4alomIerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MAaTeMaTHMYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) 1aTPUOTHYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTH POCCUICKON IPaKTAHCKOW UACHTUYHOCTHU, YBAKEHUS K IPOIIIOMY U
HACTOAIIEMY POCCUIMCKOM MaTreéMaTUKH, LIEHHOCTHOE OTHOULIEHUE K JIOCTHKEHUSIM POCCUHCKUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KCHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOE BOCNIMTAHUE:

OCO3HAHHWE JIyXOBHBIX IIEHHOCTEH pOCCHUHCKOrO  Hapojaa, C(HOpMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTMDKCHUN HAyKH U JCSATENBHOCTHIO YUEHOTO, OCO3HAHWE JIMYHOTO BKJIaJa B TMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTMYeCKOe BOCIUTAHME:

ACTETUYECKOE  OTHOIIEHHE K  MHPY, BKJIIOYas  OCTETUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3aJay, pEUIeHUH, pacCyXIeHuid, BOCIHPUUMUYUBOCTh K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pusuyeckoe BocnuTaAHME:

c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHITh MaTeMaTHYECKHWE 3HAHUS B HWHTEpecax
3I0pOBOr0 M 0Oe30macHOro o0Opasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0POBBIO
(3mopoBoe muTaHUe, cOATAaHCUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryisipHas (u3udeckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE MPHU 3aHATHIX CIOPTHUBHO-03A0POBUTEIHHON
JeSTeTLHOCTBIO;

6) TpynoBoe BocnuTaHue:

TOTOBHOCTB K TPYIy, OCO3HAHUE [IEHHOCTU TPYI0JII00Us, MHTEepeC K pa3NIudyHbIM chepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHUKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpIAaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearu30BBIBATH COOCTBEHHBIC

XKU3HCHHBIC I1JIaHbl, TOTOBHOCTH U CIIOCOOHOCTE K MaTEMAaTHUYCCKOMY O6p330BaHI/IIO n



caM000Opa30BaHMIO HA MPOTSKEHUU BCEH KU3HU, TOTOBHOCTh K aKTHBHOMY yYaCTHIO B PEIICHUHU
MPaKTUYECKHX 3a/1a4y MaTEMaTUYECKON HANPaBICHHOCTH;

7) 3K0JI0rNYeCKOe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTh JKOJOTMYECKOW KYJIbTYpbl, TNOHUMAHHWE BIHUSHHUS COIMAIBHO-

SKOHOMHUYECKMX MPOILIECCOB HA COCTOSHUE MPUPOJHONM W COLHUAIBHOW Cpelbl, OCO3HAHHE

I00ALHOTO  XapakKTepa  JKOJOTMYECKHX  MpoOJeM, OpHEeHTalmus Ha  [PUMCHECHHE

MaTeMaTUYeCKUX 3HAHUU JJIs pelieHus 3a7ad B 00JIaCTU OKpYKarolleh cpeibl, MIIaHUPOBaHUE

MOCTYIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM JI1 OKPYXKAIOIIEH CPEIbI;

8) HeHHOCTH HAYYHOI0 MO3HAHUSA:
c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAYKU U OOIECTBEHHOW NPAKTHKH, MOHMMAHUE MAaTeMaTUYeCKOM HayKH Kak chepsl

YeJIOBEYECKOM JEATEIbHOCTH, ATANOB €€ Pa3BUTHUS U 3HAYUMOCTH ISl Pa3BUTHUS LIUBUJIU3AIINH,

OBJIQJICHHE SI3bIKOM MATEMAaTHUKU U MaTeMaTU4YECKON KyJIbTYpOil KaK CpeICTBOM IMO3HAHUS MUPA,

TOTOBHOCTH OCYHIGCTBJU[TI) HpO@KTHYIO nu I/ICCJIGI[OBaTeJII)CKYIO NCATCIIBHOCTDb I/IH[[I/IBI/II[yaJII)HO 158

B rpynne.

METAIIPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTebHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Joruueckue aeiicTBUA:

L] BBIABJIIATD U xapaKTemeBaTL CYHIGCTBGHHBIG HpI/I3HaKI/I MATEMATUYCCKUX O6’I)€KTOB,
MOHATHHA, OTHOLICHHH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OMNpPENCICHUs TOHSATHI,
yCTaHABIUBATh CYIECTBEHHBIA MPH3HAK KIACCHU(UKAIMU, OCHOBAHHS JJs OOOOIICHHS U
CpaBHEHMUS, KPUTEPHUH IPOBOAUMOI0O aHaJIN3a,

® BOCIOPHUHHMMATH, (OpPMYITHpPOBaTH U MPEOOPa3OBHIBATH CYXKACHHS: YTBEPAUTENbHBIE H
OTpI/IIIaTeJ'IBHI)IG, CAUHNYHBIC, YaCTHBIC 1 06IIII/I€, yCJ'IOBHI:Ie;

® BBIBISATH MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M MPOTUBOpeYHsl B (hakTax,
JaHHBIX, Ha6J'IIO)IeHI/I${X nu YTBep)K)IeHI/IHX, npezmaran, KpI/ITepI/II/I IJIs1  BBISABJIICHUA
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

L] J€J1aTh BBIBOJABI C HMCIOJB30BAHHEM 3aKOHOB JIOTHKH, I[G)IYKTI/IBHI)IX N HWHAYKTHBHBIX
YMO3aKJIIOU€HHUI, YMO3aKIJIFOUEHU 110 aHAJIOTUH;

® TIPOBOJUTH CAMOCTOATEIBHO JI0Ka3aTeIhCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MIPSMBIE B OT
MPOTUBHOT0), BBICTpPAaWBaTh aAPTyMEHTALUI0, NPUBOAUTH MIPUMEPBI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHSI U BHIBOJIBI;

e BBIOMpATH CHIOCOO pelieHus yueOHOU 3a/aun (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpPATh HanboJee MOIXOASIINHI ¢ YIETOM CaMOCTOSTEIbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejhLCcKue AeiicTBHA:



WCIOJIb30BaTh BOIPOCHI KaK HMCCIEAOBATEIbCKUN WHCTPYMEHT MO3HAHUS, (OPMYyITUPOBATH
BOIPOCHL, (UKCHUPYIOLIUE MPOTHBOpEYHEe, MpobiieMy, yCcTaHaBIMBaTh MCKOMOE M JaHHOE,
(hopMHUPOBATH THUTIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINI0, MHEHUE;
MPOBOAUTh  CAMOCTOSITEIBHO  CIUIAHUPOBAHHBIM ~ SKCIIEPUMEHT,  HUCCIIEJOBAHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEW MaTeMaTHYeCKOro 0OBhEeKTa, SBJICHHMSI, MPOLIECCa, BBISBICHUIO
3aBUCHMOCTEH MEXKIy 00BEKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;
CaMOCTOSITENILHO (hOPMYITHPOBATH OOOOIIEHUST M BBIBOJBI 1O pPe3yibTaTaM MPOBEAEHHOTO
HAONIIOJICHUsI, WCCIEJAOBaHUs, OILCHUBATh JOCTOBEPHOCTh IIOJIYYCHHBIX PE3yJIbTaTOB,
BBIBOJIOB M 000OOILIEHUI;
MIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE MPOIECCA, @ TAKKE BBIABUTATH MPENOIO0KEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHUSX.

Pa6ora ¢ undopmanmueii:
BBISBJIATH J1e(UUUTE HHGOPMAIUU, JTaHHBIX, HEOOXOIUMBIX JJISi OTBETAa HA BONPOC W JUIA
pelieHus 3a1a4u;
BbIOMpaTh  MHGOPMAILMI0O M3  HCTOYHUKOB  Pa3jMYHBIX  TUIIOB, AaHAJIW3HPOBATh,
CUCTEMATHU3MPOBaTh M HMHTEPIPETUPOBATh HHMOOPMALNHIO Pa3IUYHBIX BHJIOB U (OpM
MIPEACTABICHUS;
CTPYKTYPUPOBaTh MH(GOPMAIINIO, TIPEACTABIATH €€ B Pa3IM4HBIX (HOopMax, UILTFOCTPUPOBATH
rpaduyecku;

OLIEHMBATh HAAEKHOCTh HH(OPMALIMK IO CAMOCTOATENBHO CHOPMYINPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE yHUBepPCAJIbHbIC Y4eOHbIe 1efiCTBUSA

Oo01enue:
BOCHpI/IHI/IMaTB 158 (1)0pMYJ'II/Ip0BaTI> CY)K)IGHI/ISI B COOTBETCTBHU C yCJ'IOBI/ISIMI/I U neirsiMu
OOIIeHHsI, SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX
TEKCTaxX, JaBaTh MOSICHEHUS MO XOAYy PpEIICHHs 3aJaud, KOMMEHTHUPOBATH IOIYYEHHBIN
pe3yibTarT;
B XOJe OOCYXICHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOW TEMBbI, TPOOIEMBI,
peniaemMoit 3a1aun, BBICKa3bIBATh U/I€H, HALIEJICHHbBIE HA MTOMCK PEIIEHUSs, COMOCTABIATh CBOU
CYXACHHSI C CYXICHHUSIMH JIPYyIHMX YYaCTHUKOB JUAOra, OOHApYKUBATh pazludue H
CXOZICTBO MO3UIIHI, B KOPPEKTHOH (hopMe HOpMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAKECHHUS;
Hpe)ICTaBJ'ISITI) pe3y.]'II)TaTBI peHIeHI/ISI 3aJa4u, BKCHepI/IMeHTa, HUCCJICIOBaHUA, HpOCKTa,
CaMOCTOSITENIbHO BBIOMpPaTh (OpMaT BBICTYIUIEHMSI € Y4€TOM 3aJad Mpe3eHTaluu U

0CcOOEHHOCTEH ayTUTOPHH.



PeryasiTuBHble YHHBepcAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranmusanus:
COCTABIIATh IUIAH, AJITOPUTM pEUICHUs 3aJaud, BBIOMpATh CIOCOO peImIeHUs C Y4ETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHThI PEUICHUH ¢ yu€TOM HOBOI HHPOPMAIIIH.

CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:
BIIQ/ICTh HABBIKAMU TIO3HABATEIHLHOW PEIICKCUN KaK OCO3HAHUS COBEPIIACMBIX JICHCTBUU H
MBICIUTENIBHBIX ~TPOIECCOB, HX pPE3yJbTaTOB, BIAAETh CIOCO0AMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS MpoIiecca U pe3yibTaTa pelleHuss MaTeMaTuueCcKoH 3a1auu;
MpPEeIBUJIETh TPYJHOCTU, KOTOpPHIE MOTYT BO3HUKHYTh IPH PEILIEHUU 3a/add, BHOCHUTH
KOPPEKTHBBl B JICATEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, JAaHHBIX, HAWJCHHBIX
OIMOOK, BBISIBICHHBIX TPYTHOCTEH;
OLICHUBATh COOTBETCTBUE Pe3yJibTaTa IIeJId U YCIOBUSAM, OOBSCHATh MPUYUHBI JOCTHUKCHUS
WIM HEJOCTUKEHUS PpEe3yNbTaTOB JAEATEIbHOCTH, HAXOAWThb OIIMOKY, JaBaTh OLIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eATEJILHOCTD:
MOHUMATh W MCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHAWBHUIYaTbHOW pabOThl mpH
pelieHnn y4eOHBbIX 3ajad, NPUHUMATh LEIb COBMECTHOW JEATEIbHOCTH, IJIaHUPOBATh
OpraHU3aIMi0 COBMECTHON pabOThI, paclipeieiaTh BUAI pa0doOT, JOTOBAPUBATHCS, 0OCYKIATh
Ipoliecc U pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIBKUX JIIOJCH;
y4acTBOBaTh B TIPYHNNOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHMH, «MO3TOBbIE
LITYPMbI» U HUHBIE), BBINOJHITH CBOK 4acThb pabOThl U KOOPAMHUPOBATH CBOM JEHCTBHS C
JIPYTMMH 4YJI€HAMHM KOMAaHJbl, OLIEHWBAaTh KaueCTBO CBOET0 BKJaJa B OOIIMN MPOIYKT MO

KpUTEpHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOECHCTBUS.

MHNPEAMETHBIE PE3YJIbTATHBI
K xoniry 10 kiaacca o0ydarommiicss HAyYUTCS:

o CBO60I[HO OINICpHUPOBATH OCHOBHBIMU TMOHATHAMHU CTCPCOMCTPUH IIpHU PCHICHUU

3ala4 U MPOBCACHNUU MAaTCMATUYCCKUX paccyxcz[eHHI‘/'I;

(] INPUMCHATE AaKCHOMBI CTEPCOMECTPUU W CICACTBUA W3 HUX IIpPpU PCIICHUU

TCOMETPHUICCKUX 3aay;

. KJ]aCCI/I(bI/II_II/IpOBaTB B3aMMHOC  pacCIIOJIOKCHUC TIPSAMBIX B  IIPOCTPAHCTBC,

IUIOCKOCTEH B MMPOCTPAHCTBE, IPAMBIX U IUIOCKOCTEH B IMPOCTPAHCTBC,

. CBOOOJHO OMEpUPOBATH IMOHSATUSMH, CBA3AHHBIMU C yIJIaMH B HPOCTPAHCTBE:

MEX1y MPSMBIMH B IPOCTPAHCTBE, MEXKAY IPSIMON U TNIOCKOCTHIO;



. CB060,I[HO ONEprUpOBaATh NOHATUAMH, CBA3aHHBIMH C MHOT'OI'PaHHHUKAMMH,
. CBOGOI[HO pacrio3HaBaTb OCHOBHBLIC BUAbI MHOTI'OI'PAHHUKOB (HpI/I3Ma, nupamMmuja,

IPSIMOYTOJIBHBIN MapajuieNenumnen, Kyo);

. KJ'IaCCI/I(bI/II_II/IpOBaTB MHOTI'OI'paHHHKH, BBIGI/IpaH OCHOBAaHMUA OJIA KHaCCI/I(l)I/IKaHI/II/I;

. CBO60,I[HO OIICpHUPOBATh NMOHATUAMH, CBA3aHHBIMHU C CCUCHHEM MHOI'OI'PDAHHHUKOB
IIJIOCKOCTBIO,

. BBITIOJIHATL MapajlyICJIbHOC, HCHTPAJIbHOC W OPTOrOHAJIbHOC IIPOCKTUPOBAHHUC

(Guryp Ha IIOCKOCTh, BHIIOJIHATH N300paskeHus (PUIYp Ha MIIOCKOCTH;

. CTPOUTh CEYEHUS MHOTOTPAHHUKOB PA3JIMYHBIMM METOJAaMH, BBIIIOJIHATD
(BBIHOCHBIE) IIJIOCKHE YEPTEXKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUryp: BUJ CBEpXY, COOKY,
CHU3Y;

. BBIUUCIIATh IUIOLIAJM HOBEPXHOCTEH MHOIOIPaHHUKOB (TpU3Ma, MUPaMUAA),
reOMETPUYECKUX TeJl C IPUMEHEHUEM (HopMy;

. CBOOOJHO ONEPUPOBATh MOHITUSIMH: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP, OCh U
IUIOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUHU (PUTYPHI;

. CBOOOJHO  ONEpUPOBaTH IMOHATUSAMHM, COOTBETCTBYIOUIMMU BEKTOpaM H
KOOp/IMHATaM B IPOCTPAHCTBE;

. BBITOJHATH IEHCTBUS HaJl BEKTOPaMH;

. pemarh 3aJlaui Ha J0Ka3aTeJbCTBO MATEMAaTUYECKUX OTHOLIEHUHM U HaXO0XKJECHUE
TEOMETPUUYECKUX BEIUYNH, IPUMEHSS U3BECTHBIE METO/IbI IIPU PEILIEHUN MaTEMATUYECKUX 3a7a4
MOBBILIEHHOTO U BEICOKOT'O YPOBHSI CJIOKHOCTH;

. OPUMEHSTh  MPOCTEHIINEe  MpOrpaMMHBIE  CpPEeACTBA U 3JIEKTPOHHO-
KOMMYHUKAI[MOHHBIE CUCTEMBI ITPU PEIICHUN CTEPEOMETPUUECKHX 3a]1aY;

. U3BJIeKaTh, IPEOOpa3oBbIBATH W HHTEPHPETUPOBaTh  HMHPOpPMALUIO O
IPOCTPAHCTBEHHBIX FEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO Ha YePTEeKaxX U PUCYHKAX;

. INPUMEHSTh IOJY4YeHHbIE 3HAHWS Ha TMpPAKTUKE: CPAaBHUBATh U aHAJIM3UPOBATH
peasibHble CHUTYyallMM, TPUMEHSATh U3YYEHHblE TIOHATHS B TMpOIecce IOUCKAa pelleHus
MaTeMaTHYeCKu CPOPMYIHPOBAHHONW MPOOIEMbI, MOJICIUPOBATh pPeasIbHbIE CUTYalluH Ha S3bIKE
TE€OMETPHH, UCCIIEN0BAaTh OCTPOECHHBIE MOJIENIN C UCIIOJIB30BAHUEM F€OMETPUUECKUX MOHIATHH U
TeopeM, ammapata aireOpbl, pemiaTh MPaKTHYECKHUE 3a/ladd, CBSI3aHHbIE C HaXOXJACHHUEM
F€OMETPUUYECKUX BEJIIUYUH;

. UMETb MPEICTaBIECHUS 00 OCHOBHBIX 3Tarax pa3BUTUS F€OMETPUHU KaK COCTaBHOM
qacTH (QpyHIaMeHTa pa3BUTHS TEXHOJIOTH.

K xonity 11 kaacca o0ydaromuiicss HAy4YnUTCS:



. CBOOOJTHO  ONEpPUPOBATh  TOHSATHSIMH, CBSI3aHHBIMH C  IHJIMHJIPHYECKOH,
KOHUYECKOU U CPEPUUIECKON MOBEPXHOCTIIMH, OOBACHSATH CIIOCOOBI TIOTYIEHUS;

. OTIEpUPOBATh TOHITHSIMH, CBSI3aHHBIMH C TEJIAMH BpAIICHUS: IHIMHAPOM,
KOHYCOM, chepoii 1 mapom;

. pacmo3HaBaTh Tejla BpamieHus (IMWIMHAP, KOHYC, chepa W 1map) U OOBACHATH
CIOCOOBI TIOJTYyUYEHUS TEJl BPALLEHUS;

. KJIacCcu(UIMPOBATh B3aUMHOE PACIIOIOKEHHUE CPephl U TIIOCKOCTH;

. BBIYUCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TEJ BpAIleHHs, 00BEMBI
IUIOIAJAX TOBEPXHOCTE MHOTOTPAaHHUKOB M T BpAIICHUS, TEOMETPUYECKHX Tell C
IpUMEHEHUEM (OPMYIT;

. CBOOOJHO OIEPHPOBATh MOHITHSIMH, CBSI3aHHBIMH C KOMOWHAIIMSIMH — TeJ
BpalllcHUsT ¥ MHOTOIPAaHHMKOB: MHOTOTPaHHHUK, BIIMCAHHBIA B C(epy M OINUCAHHBIH OKOJIO
cdepsl, chepa, BiMcaHHAss B MHOTOTPAHHHUK MITH TEJIO BPAIICHUS;

. BBIUMCIISATh COOTHOIICHUS MEXKIy IUIOMAASIMH IMOBEPXHOCTEH M 00BEMaMu
MMOIOOHBIX TEIL,

. n300pakaTh M3y4aeMble (Urypbl, BHIIOJHATH (BBIHOCHBIC) TUIOCKHE YEPTEXKU U3
PHCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUA CBEpXy, COOKY, CHH3Yy, CTPOUTh CCUCHHS TeIl
BpAIllCHUS;

. U3BJICKATh, HMHTEPIPETUPOBATH MW  MPeoOpa3oBBIBATE  HHPOPMAIUIO O

MMPOCTPAHCTBECHHBIX 'COMCTPUICCKUX (bHpraX, IMPEACTABJIICHHYIO Ha UCPTCIKAX U PUCYHKAX;

° CBO60,I[HO ONCpUPOBATH NOHATUECM BCKTOP B ITPOCTPAHCTBE;

. BBITIOJIHATD OIICpAllMU HAJl BEKTOPAMU;

. 3a1aBaTh MJIIOCKOCTh YPABHCHHUEM B HeKapTOBOﬁ CUCTEMEC KOOpAWHAT,

° pemiate TCOMECTPHUYCCKUEC 3ala4u Ha BBIYUCIICHHUC YIJIOB MCXKAY IIPAMBIMU U

IIJIOCKOCTSIMU, BBIYUCIICHUE PACCTOSHUN OT TOYKHM 1O IUIOCKOCTH, B ILI€JIOM, Ha IIPUMEHEHHE
BEKTOPHO-KOOPJAMHATHOTO METO/1a ITPU PELICHNH;

. CBOOOJHO ONEPUPOBATh MOHITUIMHU, CBSI3aHHBIMU C ABM)KEHHUEM B MIPOCTPAHCTBE,
3HaTh CBOMCTBA JABUKECHUN;

. BBINOJIHATH U300paKEHUSI MHOTOTPAHHUKOB U TeJl BPAIlEHUs MPH MapaieIbHOM
IIEPEHOCe, LIEHTPAIBHON CHMMETPHH, 3€PKAJIbHON CHMMETPHUH, MPU MOBOPOTE BOKPYT MPSAMOU,
npeoOpa3oBaHmsl OI00MS;

. CTPOUTH CEUYEHHUs] MHOIOTPAHHHUKOB U TEJ BpPAILECHMS: CEYCHUS LUIUHIPA
(mapayuleIbHO W TMEPIEHAMKYISIPHO OCH), CEYeHHUs KOoHyca (mapajjiesibHble OCHOBAaHHIO U

MPOXOJISANINE Yepe3 BEPIINHY), CCUCHHS 11apa;



. UCTIOJIB30BaTh METO bl MOCTPOSHHSI CEUSHHIA: METOJI CIIEIOB, METO/I BHYTPEHHETO
POEKTHUPOBAHUS, METO]I TIEPEHOCA CEKYILEH IIIOCKOCTH;

. JIOKa3bIBaTh TCOMETPUYECKUE YTBEPIKICHUA,

. NPUMEHATh T€OMETPUYCCKUE (aKThl JJISl PEIICHUS CTEPEOMETPHUECKUX 3ajad,
NPEIOIAraoIIuX HECKOJBKO IIaroB PEIICHHsI, €CITH YCIOBHs MPUMEHEHUS 3aJaHbl B SIBHOU U
HESIBHOU (opme;

. pelaTh 3a7a491 Ha JI0Ka3aTeIbCTBO MAaTEMATHYECKUX OTHOIICHUN M HAXOXKICHHE
TE€OMETPUYCCKUX BEITHYWH;

. OPUMEHATh  MPOTPaMMHBIE  CPEACTBA W AJICKTPOHHO-KOMMYHUKAI[MOHHBIC
CUCTEMBI IIPU PEIICHUU CTEPEOMETPUYCCKHX 33]1aY,

° INPUMCHATH ITOJYYCHHBIC 3HAHUA HA IHNPAKTHUKE. CpaBHHUBATL, AHAJIM3UPOBATH U
OLICHUBATh pPEAJbHBIC CHUTYAllMH, MPUMCHATh HM3YYCHHBIC IIOHSTHS, TEOPEMBI, CBOIMCTBAa B
nporecce MOUCKA PEHICHHS MaTeMaTH4ecKu cHOpMyIHMpOBAaHHON MPOOIEMbI, MOJIEIUPOBATH
peabHBIE CHUTYyallMd Ha S3bIKE TCOMETPHUH, HCCIICIOBATh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAaHUEM TE€OMETPUYECKUX IOHATMH U TEopeM, ammapara aireOpel, pelaTh
NPaKTUYCCKHE 3a]1a4M, CBS3aHHBIC C HAXOXKICHUEM T'€OMETPHUECKUX BEIIHYHH,

UMETh NPEJCTAaBICHHUS 00 OCHOBHBIX 3Talax pa3BUTHUS TEOMETPUU KaK COCTABHOW YacTH

(dbyHIaMeHTa pa3BUTHS TEXHOJIOTH.

COAEPKXAHHUE YYEBHOI'O KYPCA (IO 'OJAM OBYUYEHUS)

10 xaacc
IIpsiMbIe ¥ NUIOCKOCTH B POCTPAHCTBE

OcHoBHbIE IOHATHA cTepeomMeTpun. Touka, npsiMasi, IOCKOCTb, TPOCTPAHCTBO.
[TonsiTrie 06 akCMOMATHYECKOM MOCTPOEHUU CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U
CJIICACTBHUA U3 HUX. BzaumBo€e PacCioJIOKEHUEC NIPSAMBIX B IIPOCTPAHCTBE: IEPCCCKAOIINECH,
MapaiyiCJIbHBIC U CKPCIIUBAIOIIHUECS IIPAMBIC. HpI/ISHaKI/I CKpCHINBAIOMINUXCA ITPAMBIX.
[TapayienbHOCT NPSIMBIX U IUIOCKOCTEW B MPOCTPAHCTBE: NapaJIJIeIbHbIE NIPSMBIE B
IIPOCTPAHCTBE; MAPATUIEIBHOCTD TPEX MPSAMBIX; MAPATUIETIBHOCTD MPSMOM U INIOCKOCTH.
HapaJ'IJ'ICJIBHOC 1 OCHTPAJIbHOC MMPOCKTUPOBAHUC, I/I306pa)KCHI/Ie (bl/Il“yp OCHOBHBIC CBOMCTBA
napajsieIbHOTo MPOeKTHpoBaHus. M300paxenue Guryp B napauieabHON NPOEKIUU. YTIIbI C
COHaHpaBJIeHHBIMH CTOpOHaMI/I; yFOJ'I MG)K}Iy HpSIMBIMI/I B HpOCTpaHCTBe. HapaJ'IJ'IeJ'II)HOCTI)
IJIOCKOCTEN: MapauiesIbHbIE IIJIOCKOCTH; CBOMCTBA NapaJljIeNbHBIX II0cKocTer. [IpocTeiimme
MMPOCTPAHCTBCHHBIC (I)I/Il"prI Ha IJIOCKOCTHU: TCTPAd AP, MapajlICIICTIUIIC; IIOCTPOCHHUC CEUYECHUMN. 6
IlepneHqUKyYISPHOCTD MPSMOM U IUIOCKOCTHU: NEPIIEHUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE,

MMPAMBIC IMMAPAJUICIIbHBIC U MCPIICHAUKYJIAPHBIC K IMJIOCKOCTH, ITPU3HAK NCPIICHAUKYIIAPHOCTU



MPSMOM U TJIOCKOCTH, TEOPEMA O MPSIMOM MEPIEHIUKYISIPHOUN TIOCKOCTH. OPTOrOHAIBHOE
npoekTupoBanue. [IeprneHIuKysap U HaKJIOHHBIE: PACCTOSIHUE OT TOYKH 0 IIIOCKOCTH,
paccTosiHuE OT MPSMOH JI0 IMIIOCKOCTH, MPOEKIHS (PUTYPHI HA TIOCKOCTb. [lepreHAnKyIsIpHOCT
IIJIOCKOCTEN: MpU3HAK NMEePIEHIUKYISIPHOCTH ABYX IUTOCKOCTel. Teopema o Tpéx
NEePHEHAUKYIISIPaX. YTIbl B IPOCTPAHCTBE: YOI MEXY NPSIMOU U IJIOCKOCTBIO; IBYIPaHHbIN
yroJ1, JTMHEWHBIN Yros AByrpaHHOro yria. TpéXrpaHHbIi U MHOrorpaHHsie yribl. CBoiicTBa
IUIOCKUX YIJIOB MHOTOTpaHHOrO yriia. CBONCTBA IUVIOCKUX U IBYTPAHHBIX YIJIOB TPEXTPAHHOIO
yria. TeopeMbl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOI'O yria.
MHoOrorpaHHuKH

Buzbl MHOTOrpaHHMKOB; pa3BEpTKa MHOrorpaHHuka. [Ipu3ma: n-yroiapHas npusma;
npsiMasi U HaKJIOHHAsl PU3Mbl; OOKOBAas U MOJIHAs IOBEPXHOCTh pu3Mbl. [lapannenenunen,
MPSIMOYTOJIBHBIN MapajuieJenuIe] U ero cBoiictsa. Kparyaiiiue myTu Ha HOBEPXHOCTU
MHororpaHuuka. Teopema Diinepa. [IpoctpanctBennas Teopema [ludaropa. [Tupamuga: n-
yroJibHas MUpamMu/ia; NpaBuibHas U yceu€HHas nupamuabl. CBoiicTBa pédep 1 OOKOBBIX rpaHei
IIPaBUIILHOM NpaMuabl. IIpaBuibHbIE MHOTOTPAHHUKY: IPABWIIbHAS IPU3Ma U IPABUIIbHAS
NUpaMK/Ia; IpaBUIIbHAS TPEYroJibHAs MUPAMUJIa U PAaBUIBHBIN TeTpadap; KyO. [IpencraBnenue
O MPaBWIbHBIX MHOTOI'PaHHUKAX: OKTA3IP, TOACKA3Ap U UKOCA3Ip. Briuncienue 3neMeHToB
MHOTOTPaHHUKOB: p&Opa, AMaroHanu, yrisl. [1nomans 60koBOI NOBEPXHOCTH U MOJIHOMN
MOBEPXHOCTHU NPSIMOM MPU3MBI, IJIOIIAb OCHOBaHHM, TeopeMa 0 OOKOBOI MMOBEPXHOCTH MPSAMOM
npu3Mmsbl. [Inomans 60KoBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHON MUPAMHUIBI, TEOpEMA O
ioniaan ycedyéHHou nupaMupl. CHMMETpHS B IPOCTPAHCTBE. DIIEMEHTHl CUMMETPHUH
MPABUJIbHBIX MHOTOTPaHHUKOB. CUMMETpHS B IPAaBUJILHOM MHOTOIPaHHUKE: CUMMETPHUS
napajuiejenunea, CAMMETPHSI IPABWIBHBIX MPU3M, CAMMETPHS IIPABUIBHOW MUPAMHU/IBI.

BexTopb! M KOOPAMHATHI B IPOCTPAHCTBE

ITonsATHA: BEKTOP B IPOCTPAHCTBE; HYJIEBOM BEKTOP, JUIMHA HEHYJIEBOTO BEKTOPA;
BEKTOPBI KOJUIMHEAPHBIE, COHAIIPABJICHHBIE U TPOTUBOIOJI0KHO HAIIPaBIEHHBIE BEKTOPBHI.
PaBeHcTBO BEKTOpOB. [[eliCTBUS C BEKTOPAMHU: CIOKEHUE U BBIYUTAHHE BEKTOPOB; CyMMa
HECKOJIbKUX BEKTOPOB; YMHOXKEHHUE BEKTOpa Ha unciio. CBOMCTBA CI0KEHUS BEKTOPOB.
CBolicTBa yMHOKEHHS BEKTOpa Ha ynciio. [lonsTHe koMnnanapHble BeKTOpsl. 1Ipu3nak
KOMILUTAHAPHOCTH TPEX BEeKTOPOB. [IpaBuio mapamienenunena. Teopema o pa3iokeHUN BEKTOpa
10 TPEM HEKOMIUIAHAPHBIM BeKTOpaM. IIpssmoyroisibHas cucrema KOOpAUHAT B IPOCTPAHCTBE.
Koopaunats! Bekropa. CBA3b MEXIYy KOOpAUHATAMH BEKTOpPA U KOOPIAMHATAMU TOYEK. YTOII
Mexy BekTopamu. CKaasipHOE POU3BEJECHUE BEKTOPOB.

11 knace

Tesa BpameHus



[onsTHs: uMIMHAPUYECKas MOBEPXHOCTh, KOHWYECKasi IOBEPXHOCTh, ceprudeckas
MOBEPXHOCTh, 00pa3yrolue NoBepxHocTeil. Tena BpaeHus: MUIUHAP, KOHYC, YCCUEHHBIH
KOHYC, c(epa, map. BzanmHoe pacnonoxenue cepsl U IMIOCKOCTH; KacaTelbHasl MJI0CKOCTb K
cdepe. M300paxenue Tea BpalieHus Ha I0ckocTH. Pa3BépTka nununapa u konyca. Cummerpust
cthepsrl u mapa. O6bEM. OcHOBHBIE CBOICTBAa 00BbEMOB Tell. TeopeMa 06 00bEMe
IPSMOYTOJIBHOTO Mapajuiesienunena u ciaeacTBus u3 He€. O0bEM npsAMoN U HAKIIOHHOW PU3MBI,
IWIMHAPA, TUpaMuIbl 1 KoHyca. O0bEM mapa 1 mapoBoro cermeHTa. KoMOMHaIum ten
BpalIeHUsI U MHOTOIpaHHUKOB. [Ipr3Ma, BMcaHHAs B IWIMHJP, ONIMCAHHAS OKOJIO LIMJIMH/PA.
[Tepeceuenue chepsl u mapa c miaockocteto. Kacanue mapa u ceps miockoctsio. [lonstue
MHOTOTpPaHHHKA, OTIMCAHHOTO OKOJIO c(hepbl, chepbl, BIMCAHHON B MHOTOTPAaHHHUK HITH TEJIO
Bpamenus. [lnomanp moBepXHOCTH MIJIMHIPA, KOHYCa; TUIommaas chepsl u e€ gacteid; [lomodue
B mipocTpancTBe. OTHOLIEHHE 00BbEMOB, IUTOMIACH MOBEPXHOCTEN MOT0OHBIX Uryp.
[TpeoOpa3zoBanue nonodus, romoteTus. Perenne 3a1a4 Ha IIIOCKOCTH € UCIOJIB30BaHUEM
CTEPEOMETPUYECKUX METOOB. IlocTpoeHne ceyeHnii MHOIOrPAaHHUKOB U TEJI BPALLICHUS:
CeYeHHUs LMWIMH/pa (IapaJuleIbHO U MEPIEHIUKYISIPHO OCH), CEYEHUs KOHYyca (apajuieIbHOe
OCHOBAHUIO U MIPOXOJIsIIee Yepe3 BEPIINHY), CEUSHUS 11apa; METO/IbI OCTPOCHHS CEUCHUI:
METO/1 CIE0B, METOJl BHYTPEHHETO IPOEKTUPOBAHMS, METO/] IEPEHOCA CEKYLIEH TIIOCKOCTH.

BekTops! M KOOPAMHATHI B IPOCTPAHCTBE

BexTops! B mpocTpanctBe. Onepanuu Haja BeKTopamu. BeKTOpHOE YMHOXKEHHE BEKTOPOB.
CBolicTBa BEKTOPHOTO YMHOXEHHUs. [IpsiMoyronbHas cuctema KOOpAMHAT B IPOCTPAHCTBE.
Koopnunats! BekTopa. Pasnoxenue Bektopa no 6asucy. KoopanHaTHO-BEKTOPHBINA METO U
pelIeHNN TEOMETPUYECKUX 3a/1a4.

JBHKEHHS B IPOCTPAHCTBE

JBrxeHus npoctpancTBa. OtobpakeHus. [IBrkeHus u paBeHCcTBO uryp. Obuue

CBOMCTBA JBM)KEHUN. BUBI IBHKEHNI: TapaJUIEIIbHBIN IEPEHOC, LIEHTPaJIbHAs CUMMETPU,

3epKajibHasi CUMMETpPHS, TIOBOPOT BOKPYT npsiMmoit. IIpeobpazoBanus nonodus. [psmas u chepa

Ditnepa.
Temarnyeckoe nuiannposanue 10 kiaace
Ne Ha3Banue Tembl KoanuectBo
4yacoB
1 | BBenenue B CTepeOMETPHIO. 23
2 | B3aumHOe pacrnonokeHue NpsiMbIX U TIOCKOCTEH. 6
3 | IapannenpHOCTh MPSIMBIX U TUIOCKOCTEH. 8
4 | TlepnieHAUKYISIPHOCTH NPSIMBIX M INIOCKOCTEN B MPOCTPAHCTBE. 25
5 | Yl u paccTosiHUS. 16
6 | MHOrorpaHHuKH. 7




7 | BexTopsl. 12
8 | IloBTOpEHHUE. S
TemaTuueckoe mianupoanue 11 kiace
Ne Ha3Banue Tembl KoimnuecTBo
4acoB

1 | AHamuTHuecKasi TeOMETPHS. 15

2 | IloBTopenwue 3HaHwmit 32 kypc 10 kiacca. 15

3 | O6béM MHOTOTPAHHHUKH. 17

4 | Tena BpanieHusl. 24

5 | Ilmomanu moBepxXHOCTH OOBEMBI KPYTIIBIX TEJ. 9

6 | JIBmKeHwUs. 5

7 | I[loBTOpenue u 006001IeHNE 3HAHWIA. 17




