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COJAEP/)KAHUE OBYYEHUA

10 xnacce

1. BBeaenmue B crepeomerpuio (10 u)
[Tpeamer crepeomeTpuu. OCHOBHBIC MTOHATHSI CTEPEOMETPHH: TOUKA, MPsMasi, INIOCKOCTh, IPO-
ctpancTBo. [IpaBuina n300paXkeHUsT Ha PUCYHKAX: U300paXKEHUS MIOCKOCTEH, TapauIeTbHbIX
IPSIMBIX (OTPE3KOB), CEPEAMHBI OTpe3Ka. [IOHATHS: TepeceKaronmecs MIOCKOCTH,
MepeCeKaroIINUecs MpsiMasi | MIOCKOCTh. 3HAKOMCTBO ¢ MHOTOTPAHHHKAMU, U300paKeHUE
MHOTOTPaHHHKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX YepTekax. HauanbHbie cBeieHus 0 Ky0e u
nupaMuie, ux pa3BEPTKHU U Mojemu. [ToHsTHE 00 aKCHOMAaTUYECKOM TOCTPOCHUU
CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX. CeueHMs] MHOTOTPaHHUKOB.

2. Ilpsimble U MI0CKOCTH B mpocTpaHcTBe. [lapaielbHOCTH NPSIMBIX U
miockocreit (12 )

B3anmnoe pacriosioxkeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLTUECS, TapaJlIe/IbHbIE U
CKpenuBaroluecs npsimeie. [lapannensHbie npsiMbie B ipocTpancTBe. [lapamiensHOCTh TPEX
npsMbIx. [lapamienbHOCTh IPSIMOM U IJIOCKOCTH. YTJIbl C COHAIIPABICHHBIMU CTOPOHAMHU. YTOJI
MEXIy MPSMBIMU B IIpocTpaHcTBe. [lapanienbHOCTh MIIOCKOCTEH B MPOCTPAHCTBE:
napajuieiabHble miockocTu. IlapamnensHocts miockocTeil. CBOKCTBA MapasielbHbIX
iockocTeit. [Ipocreime mpocTpaHCcTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETpadip, KyoO,
napasuienenunen. [locrpoenue ceueHuit.

3. IlepneHaMKYJASIPHOCTH MPAMBIX U MJI0cKocTel (12 4).
IlepneHquKyISIpHOCTD MIPSAMOM M IUIOCKOCTU. IIepnieHANKYIIIpHbIE NPsSIMBbIE B IPOCTPAHCTBE.
ITpsimble napasuieabHbIe U NEPIEHANKYIIAPHBIE K IIIOCKOCTH. [Ipu3HaK nepneHIuKyIsIpHOCTH
IPSAMOM U IIIOCKOCTU. Teopema o npsAMON NepIeHAUKYISIPHON III0CKOCTH. [leprieHauKymnsap u
HaKJIOHHBIE. PaccTosiHME OT TOUKH 10 INIOCKOCTH. PaccTosiHue OT IpsIMOM [0 TUIOCKOCTH.
IlepneHauKyISIpPHOCTD MPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE.

4. Yribl Mexx1y NpsiMbIMHU UM I1ockocTssMu (10 1)
VYTIibl B IPOCTPAHCTBE: YIOJl MEXAY MPSAMOM U IUIOCKOCTBIO. YTOJI MEXKIY IPSIMOU U
IJIOCKOCTBIO. JIByrpaHHBbIN YroJl, JMHEMHBIM yrojl IBYTPaHHOTO YIJIA.
IlepnieH AUKYIAPHOCTD MJIOCKOCTEN: IIPU3HAK NEPIIEHIUKYIAPHOCTH IBYX IUIOCKOCTEN. TeopeMa
0 TPEX MEPIEHAUKYIAPAX.

5. Muororpannuku (11 )
IToHsiTHE MHOTOIPAaHHUKA, OCHOBHBIE 2JIEMEHTHI MHOIOTPDAHHUKA, BBIITYKJIbIE U HEBBIITYKJIbIE
MHOTOTPaHHMKH; pa3BEPTKA MHOrOrpaHHuka. [Ipusma, 371€MEeHThI IPU3MBI. N-yroJbHAs IPU3MA.
I'pann 1 ocHOBaHus pu3Msl. [Ipsmas u HakIOHHAs NpU3Mbl. bOkOBas M MOJIHASI TOBEPXHOCTH
npu3Mbl. BeruncieHnue 371eMeHTOB MHOTOIpaHHUKOB: péOpa, AuaroHany, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSIMON MPHU3MBI, IIJIOLIa/1b OCHOBAHUH, TEOpeMa
0 OOKOBOI1 MOBEpXHOCTHU NpsAMOii pu3Mbl. [lapanenenunen, npsMOyroabHbINA Napasienenue,]
Y €ro CBOMCTBA.
[Tupamuia, 3neMEHTHI TUPaMUBL. N -yrojapHas nupaMuja. ['paHu u ocHOBaHUE MUPAMUIBI.
bokoBas u nosHas moBepxHOCTh UpaMuibl. [IpaBriibHas u yceu€nnas nupamuaa. [Lomans
OOKOBOI TOBEPXHOCTHU M MOBEPXHOCTHU MPABMIIbHON MUPAMUIbI, TEOPEMA O IO OOKOBOM
MTOBEPXHOCTU YCEUEHHON TUPAMUJIBL.
IIpaBriibHBIE MHOTOIPaHHUKHU: ITOHATHE IPAaBUIIBHOIO MHOTOTPAaHHMKA; IIPAaBUJIbHAS MPU3Ma U
IpaBWJIbHASA MUPAMU/JIA; TIPABUIIbHAS TPEYroJibHAs MUPAMUJIA U MPAaBUIbHBIA TETpasap; KyO.
IIpencrasienue 0 MpaBUIBLHBIX MHOIOTPAHHUKAX: OKTadAp, JOAEKadAp U UKOCAIP.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOUKH, MIPSMON, TUIOCKOCTH. DJIEMEHTHI
CUMMETPHUHU B MUPAMUJIAX, TAPAJUIEIEIUIIEAaX, TPAaBUIbHBIX MHOIOI'PAaHHUKAX.



6. O0béMBI MHOTOrpaHHUKOB (9 1)

[Tonsitrie 06 06BEMe. OOBeM npsiMoyrosbHOTO Mapaienenunena. OosEmM npusmel. O0BEM
MUPAMHU/IBI.

7. IloBTOpeHMe: ceyeHMs, PacCTOSIHUS U yIJbl (4 1)
[TocTpoeHue ceueHuid B MHOTOTpaHHUKE. BblyriciieHne pacCTOSHUIA: MEXAY ABYMS TOUYKaMHU, OT
TOYKH JI0 TIPSIMOH, OT TOYKH JI0 TUIOCKOCTH; MEX/Ty CKPEIIMBAIOIIMMUCS NPSMBbIMU. Brruncienue
YIJI0B: MEKY CKPEIIMBAIOIIMMHUCS MPSMBIMU, MEX]TY MPSMOM U MIOCKOCTHIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEX]TY IUIOCKOCTSIMHU.

11 kaacce

1. Tena Bpamenust (23 uv).
Cdepa u map: ueHTp, paanyc, IuaMeTp; Iionaab nosepxuoctu chepsl M3obpaxenue chepsl,
I1apa Ha II0CKOCTH. B3anMHoe pacnonoxenue cdepsl U miockocT. KacarenpHast III0CKOCTh K
coepe. [Tnomans chepsl. Ceuenus mapa.
[{unuHapryeckas MOBEPXHOCTb, 00pa3yooIye UINHIPUUECKON TOBEPXHOCTH, OCh
HWIMHIPpUYECKOI moBepXHOCTH. L{unuHap: ocHOBaHUS 1 OOKOBasi IOBEPXHOCTbh, 00pa3yromias u
och. M300paxkenne nuauHApa Ha IockocT. Pa3BépTka nmnunapa. CedeHus uInHapa
(TIOCKOCTHI0, MapalIeIbHOM WU MepIeHAUKYISIPHON ocu uiuHpa). [nomans 60koBoit 1
MIOJIHOM IMOBEPXHOCTH LIUJIMHJIpA.
Konunyeckas moBepXHOCTh, 00pa3yrolre KOHNYECKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHU4ecKoi nosepxHoctu KoHyc: ocHOBaHuE U BeplInMHa, 0Opa3ytomias 1 och. M300pakeHue
KOHYca Ha miockocTu. Pa3BépTka konyca. CeueHus KoHyca (IJI0CKOCThIO, TapauIeIbHOM
OCHOBAHHIO, U MJIOCKOCTBIO, IPOXOIAIIEH yepe3 Bepinny). [Inomans 60KOBOH U MOIHON
MOBEPXHOCTU KOHYCA. Y CeUEHHBINH KOHYC: 00pa3yIollye U BEICOTa; OCHOBAHUS U OOKOBast
MOBEPXHOCTb.
KomOunamus ten BpalieHusi 1 MHOTOTPaHHUKOB. MHOTOTpaHHMK, OMTUCAaHHBINA OKOJIO c(hephl.
Cdepa, Bnucannas B MHOrorpanHuk. Cepa, BrricaHHas B TEJIO BpAILLEHUS.

2. O0bémbl Tea (84)
[Tonsitre 06 06bEMe. OcHOBHBIE cBOMCTBA 00BEMOB Ten. O0bEM HUTUHApPA.
O6béM konyca. O6béM mapa [Tnomane chepsl
[TomoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHHS MY TUTOIIAIIMA TTOBEPXHOCTEH, 00bEMaMu
MOTOOHBIX TEII.

3. BekTopbl M KOOPAMHATHI B IpocTpancTie (14 4)
BekTop Ha mimockocTu U B ipocTpaHcTBe. CoKeHNE U BRIYUTAHHUE BEKTOPOB. Y MHOXKCHHE
BEeKTOpa Ha yucio. [Ipasuno napautenenunena. Paznoxxenue BeKTopa 1mno Tpém
HCKOMITIJIAaHApPHBIM BEKTOpPaM. Pemenne 3aaa4, CBA3AHHBIX C MIPUMCHCHUEM ITpaBUJI JleﬁCTBPII\/'I C
BekTopamu. [IpsiMoyronbHas cuctema KOOpAMHAT B IpocTpaHcTBe. KoopanHaTel BEKTOpa.
[Ipocreiimue 3a1aun B KOOpAMHATAX. YTOJ MEX Iy BekTopamu. CKalsIpHOE TPOU3BEICHNE
BEKTOPOB. BbIuncienue yrioB Mexay NIpsIMbIMU U TUIOCKOCTSIMU. KOoOpAMHAaTHO-BEKTOPHBII
METO/ IIPY PEIICHUHN T€OMETPUYECKUX 3a1ad.

4. TloBTOpeHHe, 0000IIEHHE U CUCTEMATH3AIMA 3HAHUI (23 4)
OcHoBHBIE GUTYpPHI, (PaKThI, TEOPEMBI Kypca IFIAHUMETPUH. 3a/1a4H TAHUMETPUH U METO/BI UX
pemieHus. Pemnenre 3a1ad ¢ UCMOIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOIICHUH B
pPSMOYTOJIbHBIX TpeyrojbHHUKax. Pelenne 3a1a4 ¢ UCIoiIb30BaHUEM TEOpEM U (PaKToOB,
CBSI3aHHBIX C YETHIPEXYroJbHUKaMU. Perienne 3a1au ¢ UCHOIb30BaHUEM TEOPEM U (DaKTOB,
CBSI3aHHBIX C OKPY>KHOCTSIMH. Perienune 3a1a4 ¢ UCIOIb30BaHUEM TEOPEM U (DAKTOB, CBA3AHHBIX
¢ MHOroyrosnbHUKaMu. OCHOBHBIE (PUTYpPBI, (haKThI, TEOPEMBI Kypca CTEpEOMETPHH. 3a1auu



CTEPEOMETPUHN U METOABI UX pelieHus. [lapanienbHoCcTh NpsSIMBIX, NApAJUIEIBHOCTD IPSIMON U
mnockocTh. CkpemuBarommecs npsameie. [lapamiensHocTs iockocTe. [lepnenankynsspHOCTb
IIPSIMOM U INIOCKOCTU. TeopeMa 0 Tpex MEPIEeHUKYJIIApax. Yol MEKIY NPAMOU U IIJIOCKOCTBIO.
JByrpanubiii yroi. [leprneHauKyasspHOCTh IIJIOCKOCTEe. MHOTrOrpaHHUKU: NTapajuieienuIe]l,
IIpU3Ma, NUpaMua, IUIOLIAAA UX ITIOBEPXHOCTEN. BEKTOpEI B mpocTpaHcTBe. JlelcTBus HaL
BekTOpaMu. CKaJIsipHOE MPOU3BENECHUE BEKTOPOB. JleKapTOBbI KOOPAUHATHI B IPOCTPAHCTBE.
Hwmnaap, konyc u mwap. [nomaau ux nosepxHocrei. [lopropenue no reme « [Lnomanu u
00BeMbl MHOTOTpaHHUKOBY. [loBTOpeHue no teme «lLmomaay 1 06beMbl T BpaLICHUS.

INJIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHGLIE PE3YJIbTATBI

JIM9HOCTHBIE pEe3yNbTaThl OCBOCHHS MPOTrpaMMbl y4eOHOro mpeamera «Maremarukay
XapaKTEPU3YIOTCS:

I'pasxicoanckoe éocnumanue:

C(OPMHUPOBAHHOCTBIO  TPAXKIAHCKOW  MO3MIMK  OOYyYaroIIerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMATHYECKUX OCHOBAX
(YHKIMOHUPOBAHUSl PA3IUYHBIX CTPYKTYp, SBICHHA, OPOIEIYp TPakIAaHCKOro oO0IiecTBa
(BBIOOPBI, OMPOCHI W TMp.), YMCHHEM B3aMMOJCHCTBOBATh C CONMUAIHHBIMA WHCTHUTYTaMH B
COOTBETCTBUH C UX (QYHKIIMSIMHU ¥ Ha3HAYCHUCM.

Ilampuomuueckoe éocnumanue:

Cc(OPMHUPOBAHHOCTBIO POCCHICKON TPAXKITAHCKON HMICHTUYHOCTH, YBXKCHHS K IMPOILIOMY U
HACTOSAIIEMY POCCUHCKON MaTEMAaTHKH, IICHHOCTHBIM OTHOIIICHUEM K JIOCTHIKEHUSIM POCCUHCKHUX
MaTEMAaTHUKOB M POCCUHCKOW MAaTEeMaTHYECKOH IIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JTOCTHKCHUH B
JIPYTHX HayKax, TEXHOJIOTUAX, chepax SIKOHOMHKH.

/lyx068HO-HPABCMBEHHO20 60CRUMAHUA .

OCO3HAHMEM  JYXOBHBIX IICHHOCTEH POCCHHCKOTO  Hapoaa; CcPOpPMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUSI, STHYECKOTO TIOBEJCHHS, CBSI3aHHOTO C MPAKTHYCCKUM MPUMEHCHHEM
JOCTYIKCHUH HAYKH WU JEATSIBHOCTHIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa B IOCTPOCHUE
YCTOWYHBOTO OYyIYIIETO.

Acmemuueckoe éocnumanue:

ACTETUYECKUM OTHOILIEHHUEM K MUPY, BKIIOYas SCTETHUKY MaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEUICHUH, PACCYKICHUI; BOCIPHUMUYUBOCTHI0 K MAaTEMAaTHUYECKUM acCIeKTaM
pa3IMYHBIX BUJOB UCKYCCTBA.

JIMYHOCTHBIE pE3ybTaThl OCBOCHHS IPOTpPaMMbl y4eOHOro mpeamera «MartemaTtukay
XapaKTePU3YIOTCS:

I'pasicoanckoe éocnumanue:

c(OPMUPOBAHHOCTBIO ~ TPAXKAAHCKOW  TMO3MIMK  OOydYaloIIerocs Kak aKTUBHOTO |
OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJICHCTBOBATh C CONMAIHHBIMA WHCTHUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U HAa3HAYCHHUEM.

Ilampuomuueckoe éocnumanue:

c(OPMHUPOBAHHOCTHIO POCCUICKON TPaKJAHCKOW HMJIEHTUYHOCTH, YBaXCHHS K MPOILIOMY U
HACTOAIIEMY POCCUHCKON MaTEMAaTHKH, IICHHOCTHBIM OTHOIIICHHEM K JIOCTHIKEHUSIM POCCUUCKHAX
MaTEeMAaTHKOB M POCCHICKOM MaTeMaTH4eCKOW IIKOJbI, K MCIOJb30BAHUIO 3TUX JAOCTH)KCHUU B
JIPYTHX HayKax, TEXHOJIOTHUAX, chepax IKOHOMHUKH.

Jlyx06H0-HPABCMEEHHO20 6OCNUMAHUA

OCO3HAaHMEM  JYXOBHBIX IICHHOCTEH  POCCHUCKOTO  Hapoaa, CcHOpPMHUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTYIKECHUH HAYKH W JIEATSIBHOCTBIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIQJa B TOCTPOCHUE
YCTOWYHBOTO OYyIYILIETO.

Acmemuueckoe éocnumanue:




JCTETUYECKUM OTHOILLIEHUEM K MHUPY, BKJIIOYasi OCTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEM,
00BEKTOB, 3aJa4, PEeIICHUH, pacCyKICHHUH; BOCIPUUMYHUBOCTbIO K MATEMaTHYECKHM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA.

QDu3zuueckoe gocnumanue. cHOPMUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTEMAaTUYECKUE 3HA-
HUS B MHTEpEcax 3J0pOBOr0 M 0Oe30MacHOro odpasa >KU3HM, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 30POBBIO (30pOBOE€ NHMTaHUE, COANTAaHCUPOBAHHBIM pEXHUM 3aHATUH U OTIbIXa,
perynsipHasi (usmueckass aKTUBHOCTH); (PU3UUYECKOTO COBEPILICHCTBOBAHUS, NPU 3aHITHUAX
CIIOPTUBHO-03/I0POBUTEIILHOM EATENBHOCTBIO.

Tpyoosoe socnumanue:

TFOTOBHOCTBIO K TPY/lY, OCOZHaHUEM LIEHHOCTH TPYAO0JIIO0US; HHTEPECOM K Pa3JInYHbIM chepam
npodeCCHOHATIBHON JIEATETLHOCTH, CBI3aHHBIM C MAaTEMAaTUKON M €€ MPUIIOKEHUSIMHU, YMEHHUEM
COBEpIIaThb OCO3HAaHHBIA BBIOOP Oyaymied mnpodeccud M pean30BbIBATE COOCTBEHHbBIE
KU3HEHHbIC IIJIAHbI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha MPOTSKEHUU BCEH JKU3HU; T'OTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]a4 MATEMaTUYECKON HAIIPABICHHOCTH.

IKonozuueckoe eocnumanue:

c(OpPMUPOBAHHOCTBIO SKOJOIMYECKOM KYJIbTYpbl, IOHMMAHUEM BIIMSHUA COLMAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE NIPHUPOJHOM M COLMAIBHOW CpEIbl, OCO3HAHHUEM
r100abHOTO  XapakTepa HKOJIOTHYECKUX TMpoOJIeM; OpHEHTalel Ha MpPUMEHEHHE Ma-
TEMAaTUYEeCKUX 3HAHUM Ui pelleHus 3ajad B OOJacTH OKpY)KAIoUIeW cpebl, MIIaHUPOBAHUSA
IIOCTYIIKOB M OLIEHKHU UX BO3MOKHBIX IOCIIEACTBUMN ISl OKPYKAFOLIEN CPEJIbI.

Llennocmu nayunozo no3Hanus:

c(OpMUPOBAHHOCTHIO MUPOBO33PEHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd M OOLIECTBEHHOW TMpaKTHKH, I[OHMMaHUEM MaTeMaTHUYecKOW HayKu Kak chepbl
YEJI0BEYECKOU JIEATENIBHOCTH, ATANOB €€ Pa3BUTHs M 3HAYUMOCTH Ul Pa3BUTUS LIUBWIM3ALUU;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTHUKU M MaTeMaTU4YeCKON KyJIbTypOW KaK CpPEICTBOM IIO3HAHUs
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYIO M HCCIENOBATEIBCKYIO JI€ATEIBHOCTh
WHIWBUAYAJIBHO U B IPYyIIIE.

METAIIPEJIMETHBIE PE3YJIbTATDI

MertanpeamMeTHbIe pe3yIbTaThl OCBOSHHUS TPOTpaMMBbI ydeOHOro mpeamera «MareMaThukay
XapaKTepU3YIOTCS  OBJQJICHUEM  YHUBEPCAIBHBIMH  HO3HAGAMENbHbIMU  Oellceusmi,
VHUBEPCAILHLIMU ~ KOMMYHUKAMUBHBIMU  OClCMBUSIMY, YHUBEPCAILHbIMU — Pe2y/ISMUBHbIMU
oelcmeusmu.

1) Vhueepcanvuvlie nosnasamenwvhsvle Oeticmgus, obecneyusaiom Gopmuposanue Oa308bix
KOCHUMUGHBIX npoyeccos ooyuarouuxcsi (0c8oeHue Memooo8 NO3HAHUSL OKPYICAIOWEe20 Mupd,
npuMeHeHue 102U4ecKux, Uccie008amenbCKux onepayuil, ymenul pabomams ¢ ungopmayueir).
basoevie nozuueckue deitcmeus:

BBISIBIISATH M XapaKTEPU30BaTh CYIIECTBEHHBIC TIPU3HAKA MAaTEMaTHUECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXy TOHATUAMU; (GOPMYITUPOBATh ONpPEAEICHUs TTOHATHIA;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINN, OCHOBAHUS JUTst 0000IICHUS 1
CpaBHEHHMsI, KpUTEPHH ITPOBOIUMOIO aHAIN3a;

BOCIIPHHUMATH, (POPMYyITUPOBATh U TIPEOOPa30BEIBATE CYXKICHUS: YTBEPAUTEIHHBIC U
OTpHIIATENbHBIE, €IMHUYHBIE, YACTHBIE U 00IIKE; YCIOBHBIE;

BBISIBIISITH MATEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JTAHHBIX, HAOJIIOJICHUSIX M YTBEP)KICHUAX; MpeAaraTb KpUTEPUH JUIsl BBISIBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;

JieNIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, IEAYKTUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHHUH 110 aHAIOTUH;

MIPOBOJIUTH CAMOCTOSATENBHO JI0KA3aTeIbCTBA MATEMAaTHUECKUX YTBEP)KICHHM (TIpsIMBbIE U
OT IPOTHBHOTO0), BBICTPAaNBaTh apTyMEHTAIIHIO, IPUBOINUTE IIPUMEPHI U KOHTPIIPHMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;



BBIOMPATH CIIOCO0 pereHus yaeOHOH 3a1a4un (CpaBHUBATh HECKOJIBKO BAPUAHTOB
penIeHus, BEIONpaTh HanOoIee MoIXOAAIINN ¢ y4ETOM CaMOCTOATENIFHO BBIACICHHBIX
KpUTEPUEB).

bazoevie uccnedosamenvckue oelicmeus:

UCIIOJIH30BaTh BOIPOCHI KaK UCCIICAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;
(dhopMyIUpPOBaTh BONPOCHL, (PUKCHPYIOIINE TPOTUBOPEUHE, TPOOIeMY, YCTaHABIMBATH HCKOMOE
U JlaHHOE, (OPMUPOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHCHUE;

MIPOBOJNTH CAMOCTOSITEIBHO CIUTAHWPOBAHHBIHN 3KCIIEPUMEHT, UCCIICIOBAaHHE 110
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro 00ObEKTa, SIBICHUS, IPOIECCa, BHISBICHHIO
3aBUCHUMOCTEN MEXKy 00bEeKTaMU, SIBJICHHUSIMH, TTPOIIECCAMH;

CaMOCTOSITENTLHO (hOPMYITHPOBATh 00OOIICHHUS M BBIBOJIBI 10 pE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, KCCIICIOBAHNS, OIICHUBATh JOCTOBEPHOCTH MOJTYYCHHBIX PE3YJIbTAaTOB, BEIBOJIOB U
000011IeHMI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MIPOIIECCA, & TAKKE BBIIBUTATH MPEAMOIIOKCHHS O
€r0 Pa3BUTHH B HOBBIX yCJIOBHUSX.

Paboma c ungpopmayueir:

BBISIBIIATH 1€(DUIIUTH HH)OPMAIINH, JaAHHBIX, HEOOXOAUMBIX JUISI OTBETA HAa BOTIPOC U JUISI
pelleHus 3a1a4H;

BBIOMPATh MHPOPMAIUIO U3 HCTOYHMKOB PA3IMYHBIX THIIOB, AaHAJTH3UPOBATH,
CUCTEeMAaTHU3UPOBATh M UHTEPIPETUPOBATH HHPOPMAIUIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBJICHMUS;

CTPYKTYpUPOBATh HH(GOPMAIIUIO, TPEJICTABISTH €€ B PA3IMYHBIX (opMax,
WLTIOCTPUPOBATH IpadUuecKy;

OLIEHUBATh HAAEKHOCTh HH(OPMALIMU TTO CAMOCTOSATEIBHO CHOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHueepcanvhvle KOMMYHUKamueHwvle Oelicmeus, 00ecnedusaron copmuposaHHocmy
COYUATLHBIX HABBIKOG 00YUAIOUUXCA.
Obwenue:.

BOCIIPUHUMATH U (POPMYIIHPOBATH CYKIECHHS B COOTBETCTBUH C YCIOBUSMH U LIETSIMU
OOIIIEHHS; ICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHUS B YCTHBIX U MHCHhMEHHBIX
TEKCTaxX, J1aBaTh MOSCHEHUS 110 X0y PEUICHUS 3a/1aui, KOMMEHTHPOBATh MOTy4eHHBIH
pe3ynbTart;

B X0JIe 00CYX/IeHHS 33/1aBaTh BOIIPOCHI 110 CYLIECTBY 00CYKIaeMON TeMBbI, POOIEMBI,
pelaeMoii 3a/1auu, BEICKa3bIBaTh UJICH, HAIICIICHHBIC HA MTOUCK PEIICHHST; COMIOCTABIISATh CBOU
CYXICHHUS C CYXKICHUSIMH JIPYTUX YYaCTHUKOB IUAJI0ra, OOHAPYKUBATh Pa3InIHe U CXOJICTBO
TIO3HUIIHIA; B KOPPEKTHOH hopMe POPMYTHPOBATH PA3HOTIACHUS, CBOU BO3PAKCHUS;

MPEACTABISATh PE3YNILTAThI PEIICHU 33a]a4H, IKCIIEPUMEHTA, UCCIIECJOBAaHHS, TIPOCKTA;
CaMOCTOSTENILHO BBIOMPATh (POPMAT BBICTYIUICHHSI C YIETOM 3a/1a4 MPE3CHTAIMH 1
0COOEHHOCTEH ayTUTOPHH.

Compyonuuecmeo:

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMaH/IHON U UHIUBUIYAIbHON pabOThI pU
peleHnH y4eOHBIX 3a/1a4; IPUHUMATh L1eJIb COBMECTHOMN JEATEIbHOCTH, JIAHUPOBATh
OpraHU3aII0 COBMECTHOM pabOThI, pacpeesiTh BUIBI padOT, IOTOBAPUBATHCS, 0OCYKIATh
npoliecc M pe3yabTaT paboThl; 0000I1aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBaTh B TPYMIOBLIX (hopMax paboThl (00CyX1eHusI, 0OOMEH MHEHUM, «MO3TOBbIE
IITYPMBI» U UHBIE); BBIMOIHATH CBOIO YaCTh paOOThI U KOOPJMHUPOBATH CBOU JIEHCTBHS C
JPYTMMHU YI€HaMU KOMaH/Ibl; OLIEHUBATh KAYECTBO CBOETO BKJa/Aa B OOLIUI MPOAYKT 1O
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.



3) Vuueepcanvuvie pezynsmusnvle Oeticmsus, odecneuusaiom Gopmuposanue CMbiClO8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopzanuzayusn:
COCTABIISATH IUIAH, AITOPUTM PEUICHHUS 3a7a4H, BEIOUPATh CIIOCO0 PEIICHUs ¢ yIETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATH
BapHUaHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIUH.

Camokonmpos.

BJIaJICTh HaBbIKAMH MTO3HABATEIBHON peIeKCUN KaK OCO3HAHUS COBEPUIAEMBIX JICHCTBHMA
U MBICIIUTENIbHBIX ITPOLECCOB, UX PE3YIbTATOB; BIAAETh CIIOCO0OAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIpoLiecca U pe3ynbTaTa pelleHUs MaTeMaTUIECKON 3a1a4H;

IIPEIBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTB IIPH PEILICHNN 331a4H, BHOCUTD
KOPPEKTHBBI B JICITEILHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, TAHHBIX, HAWJICHHBIX OLUIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBUE PE3Y/bTATa LEJIN U YCIOBUIM, OOBACHATH IPUUNHBI
JOCTHOKEHUS UM HEOCTHXKEHMSI Pe3y/IbTaTOB JIETEIbHOCTH, HAaXOAUTh OMINOKY, 1aBaTh
OLICHKY IPUOOPETEHHOMY OIIBITY.

I[MPEAMETHBIE PE3YJIBTATHI

10 knacc
. OrnepupoBaTh MOHATUSIMH: TOUKA, MPSAMAsi, IITIOCKOCTb.
. [IpuMeHATh aKCHOMBI CTEPEOMETPUU U CIAEACTBUS U3 HUX MPHU PEIICHUN T€OMETPUUECKUX
3azad.
o OnepupoBath MOHATUSAME: MAPALIEIBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX U
IIJIOCKOCTEM.
. KrnaccugunupoBars B3aUMHOE PaCIONOKEHUE MPSMBIX U TUIOCKOCTEH B MIPOCTPAHCTBE.
. OnepupoBath MOHATHAMHU: IBYTPAaHHBINA YTOJI, TPAaHU ABYTPAHHOTO Yriia, pedpo
JIBYTPaHHOIO YTIJIa; TMHEHHBIN YroJl ABYTPAHHOTO yIia; TpaaycHas Mepa IByrpaHHOrO yIJia.
. OnepupoBaTh MOHIATUSIMHU: MHOTOTPAHHUK, BBITTYKJIBIA U HEBBITTYKJIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPaBUIILHBIN MHOTOTPAaHHUK.
. Pacrio3naBaTh OCHOBHBIE BU/IbI MHOTOTPAHHUKOB (MMUPaMUIa; IPU3Ma, MPSIMOYTOIbHBIN
napanjenenurnes, Kyo).
. KnaccuduimpoBaTs MHOTOTpaHHUKH, BRIOWpAsi OCHOBAHUS JJIsI KITaCCH(UKAITHI

(BI)IHYKJ'IBIG W HCBBIIMYKJIBIC MHOT'OTPAaHHUKH,; IIPABUJIBHBIC MHOTOT'PAHHHUKHU; ITPAMBIC U
HAKJIOHHBIC ITPU3MBI, HapaJ'IJ'IeJIeHI/IHCI[LI).

o OnepupoBath NOHATHAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

. OOBACHATH NPUHLMIIBI IOCTPOEHUSI CEUEHUH, UCTIONb3Ys METO/I CIIE/IOB.

o Ctpouth cedyeHnss MHOTOTPaHHUKOB METOOM CJIEJIOB, BBIIIOJIHSATH (BBIHOCHBIE) IJIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

o Pemarsb 3a1aun Ha HaXOXKAEHUE TEOMETPUUECKUX BEJIMYMH 110 00pa3lam min

ajropuTMaM, MPUMEHSST U3BECTHBIC AaHATMTUYECKUE METOJIBI IIPH PEIICHUH CTaHIAPTHBIX
MaTeMaTUYECKHX 3a/1a4 Ha BIUUCIEHUE PACCTOSHUN MEXY ABYMs TOUYKAMH, OT TOUKHU J0
MPSIMOH, OT TOYKH JI0 TIOCKOCTH, MEXKY CKPEIIUBAOIITUMHUCS TTPSIMBIMH.

° Pematp 3a1aun Ha HAXOXKACHUE TEOMETPUUECKUX BEIMYUH 11O 00pas3iam Wiu
aAropuTMaM, NPUMEHsSl U3BECTHBIE AHATTMTUYECKUE METObI IIPU PEILICHUH CTaHIaPTHBIX
MaTeMaTUYECKHX 3a/1a4 Ha BBIUUCIICHUE YTII0B MEXIY CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
NPSIMOM M MIIOCKOCTBIO, MEKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

° Brrauciste 00bEMBI M TUIOIIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma, MUPAMHU/IA) C
npuMeHeHneM (pOpPMYJT; BBIYUCIISITE COOTHOIICHHS MEXTY TUTOMIAASIMU TTOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHUKOB.



. OnepupoBarh NOHATUSIMHU: CHMMETPHS B IPOCTPAHCTBE; LICHTP, OCh U INIOCKOCTh
CUMMETPUH; UEHTP, OCh U INIOCKOCTh CHMMETPUH (PUTYPHI.

o W3BnekaTh, mpeoOpa3oBbIBaTh U HHTEPIPETUPOBATH HH(OPMAIIHIO O IPOCTPAHCTBEHHBIX
reoMeTprUecKuX (pUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.
. ITpumMeHnsaTh reoMeTpudeckre GaKThl AJs peIIeHUs] CTePeOMETPUUYECKHX 3a1aY,

HPEJINOJIAraroIMX HECKOIbKO IIAroB PELICHHUS, €CIIU YCIOBHUS IPUMEHEHHUS 3a1aHbl B IBHOM
dopme.

. IIpumensTH IpocTENINE MPOrPAMMHBIE CPEACTBA U MIEKTPOHHO-KOMMYHHUKAI[UOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECCKUX 3a1ay.
. IIpuBOaUTE IPUMEPHI MATEMAaTUYECKUX 3AKOHOMEPHOCTEN B IIPUPOJIE U KU3HU,

pacno3HaBaTh MPOSIBJICHNE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.
[TpuMeHsTh MoTydYeHHbIe 3HAHHS HA MTPAKTHKE: aHAIM3UPOBATh pealbHbIC CUTYaAI[UU U
MIPUMEHSATH U3yYEHHBIE MOHITHS B IIPOLIECCE MTOMCKA PEIICHUS] MAaTEMaTUYECKU
c(hopMyIIHPOBAaHHON POOIEMBI, MOJICTUPOBATh pealbHbIe CUTYAIlMU Ha SI3bIKE T€OMETPHH,
MCCJIEI0BATh MOCTPOCHHBIE MOJICIIU C UCIIOJIb30BAHUEM T'OMETPUUECKUX MOHATUIA U TEOPEM,
anmapara anreOpsbl; pemarh MPaKTHUYEeCKHUEe 3a/1a4M, CBA3aHHBIE C HAXOXKJICHHEM FeOMETPHUECKHUX
BEITUYMH.

11 kiaace

. OmnepupoBath MOHATUSMH: IWIMHIPUIECKAs TOBEPXHOCTb, 00pasyromme
LWIMHPUYECKOIN MOBEPXHOCTH; IMJIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yrolre KOHNYECKOM
HOBEPXHOCTH, KOHYC; C(hepruuecKas IOBEPXHOCTb.

. Pacrio3naBats Tena BpameHus (IIHHAP, KOHYC, cdepa U map).

. OOBACHATH CIIOCOOBI OYUYEHUS TEJl BPALLEHUS.

o KnaccudumupoBars B3auMHOE PacHoiOkKeHHE CPephl U TNIOCKOCTH.

o OnepupoBarh MOHATHSAMHU: LIAPOBOIN CETMEHT, OCHOBAHHME CEIMEHTA, BBICOTA CETMEHTA,
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CJI0S, BBICOTA IAPOBOTO CJIOS; APOBOM CEKTOP.

. Bbruucnate 00bEMBI 1 TUIONIAIM TOBEPXHOCTEH TN BpallleHHs], TEOMETPHUECKUX TeJl C
npuMeHeHueM (Gpopmyi.

o OnepupoBaTh NOHATUSMH: MHOTOTPAHHUK, BIIMCAHHBIN B chepy M OMHMCAaHHBINA OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPaIEHUs.

o BbruncnsiTe COOTHOLIEHHSI MEXKAY TUIOIIAIIMU TOBEPXHOCTEN U 00bEMAMHU MTOT00HBIX
Te.

o N300pakaTh u3ydyaemble GUTYphI OT PYKH U ¢ IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

. BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (DUTY:
BUJ| CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BpaIllCHHUS.

o W3BnekaTh, MHTEPIPETHUPOBATH U MPEOOPa30BbIBATh HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpruYecKux (pUrypax, npeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

o OnepupoBarh MOHATHEM BEKTOP B POCTPAHCTBE.

o BbInonHATE AeMCTBUS CI0XKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB U YMHOXKEHHS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHU 00J1a1a10T.

o [IpumensTH NpaBUIIO Napasuieenunesa.

o OnepupoBarh MOHATHSAMHU: 1€KaAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOAYIIb

BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXAY BEKTOPAMHU, CKaISIPHOE

IIPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPHI.

o HaxoauTbs cymmMy BEKTOPOB U IIPOU3BE/IEHNE BEKTOPA HA YMCIIO, YIOJ MEKy BEKTOpaMH,
CKaJISIpHOE MPOM3BEIEHUE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

o 3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CHCTEME KOOpAMHAT.



[TpumMeHsTHh reoMeTpuuecKue GaKThl AT peIIeHUs] CTEpeOMETPUUYECKHX 3a1a4,
IPEAIOJIararoX HECKOJIBKO IIaroB PEeIIeHNUs, €CJIN YCIOBUS IIPUMEHEHNUS 3a/1aHbI B
SBHOM (popme.

Pemats npocreiinme reoMmeTpryeckre 3a/1a41 Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MEeTo/a.

Pemrare 3agaun Ha 10Ka3aTENLCTBO MATEMAaTHUECKUX OTHOIICHUH U HAXOXKACHUE
TCOMCTPHUICCKUX BCINYHH I10 06pa3uaM HJIK aJIrOpUTMaM, IMMPUMCHAA U3BCCTHBIC MCTOAbI
IPY PEIICHUHU CTAaHJaPTHBIX MaTeMaTHUECKHX 3a/1ad.

IIpuMeHATH pOCTEMIINE IPOTPAMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIUOHHBIE
CHCTEMBI IPU PEUICHUU CTEPEOMETPHUECKUX 3a/1aU.

[IpuBOAUTE IPHMEPHI MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJIE U JKU3HH,
pacno3HaBaTh NPOSIBJICHNE 3aKOHOB T€OMETPHH B HCKYCCTBE.

IIpuMeHATH NOIy4YEHHBIE 3HAHUS HA [IPAKTUKE: aHAIIM3UPOBATh PEAJIbHBIC CUTYALUU U
MMPUMCHATH U3YUYCHHBIC ITOHATHA B IIPOLECCC ITOUCKA PCHICHUA MAaTCMATUYCCKU
cOpMyIHPOBAHHOH MPOOIEMBI, MOJICINPOBATH PEAIbHBIC CUTYALlUH Ha SI3bIKE TEOMETPHH,
UCCIIEIOBATh MTOCTPOSHHBIE MOJIENHN C MCIIOJIb30BAaHHEM T'€OMETPHUYECKIX OHATHHA 1
TEopeM, anmapara anreOpbl; peniats NPaKTUIECKUE 3aJa4l, CBSI3aHHBIE C HAXOXKICHHEM
TCOMETPHUICCKUX BCINYMH.
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