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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3MOXKHOCTh U3yUEHUS JTUCIUILINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB I€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTHYECKUX YTBEPKIACHUM IPU PELIEHUH N€OMETPUUYECKHUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
dbuznyecKkux 3aaad.

[{enb ocBoeHus nporpamMmbl yueOHOro Kypea «I'eomerpusd» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
U3YYEHUU TEOMETPUM uepe3 O00eCredYeHHe BO3MOXKHOCTU MPUOOpPETEHUs U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX TE€OMETPUYECKUX 3HAHUW W JACUCTBUM,
cnequ(pUYHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOr0 NpoheCCHOHATbHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCMOIb30BAaHUEM MATEMATUKHU.

[TpuoputeTHBIMM 33JayaMu Kypca TE€OMETpUM Ha YIIIyOJEHHOM YpOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

paclIMpeHne NPEACTABIEHUS O TE€OMETPUN KaK YaCTH MHUPOBOM KYJIBTYPBI U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUU C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMpPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BOKHEUIINX MATEMATHYECKUX MOJEINAX, MMO3BOJIIOMIMX ONMCHIBATH M H3y4yaTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO arapara mno pasfaeiy
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpUU;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIIOCOOBI pEIICHUS 33/1aY;

dbopMHpOBaHUE YMEHHS pacliO3HABaTh HA YEPTEkKaxX, MOACISIX U B pEaIbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTh TIE€OMETPUYECKUE
MOJENH;

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTEeMaTUYECKUX TEOpHUil, (OPMUPOBAHUE MOHUMAHUS POJIM AKCUOMATUKU MpU
IIPOBEJICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
pELIeHUs,, YMEHUSI WX IPUMEHATH, MPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHHS B
XO/I€ PEIICHUs CTEPEOMETPUUYECKUX 3a/1a4 U 33]1a4 C IPAKTUYECKUM COJICpKAHUEM,
(GopMUpOBaHHE MPEJICTaBICHUsT O HEOOXOJUMOCTU  JOKa3aTeNIbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUH;

pa3BUTHE ¥ COBEPIICHCTBOBAHWE WHTCIUICKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00yYaronnxcsi, M03HABATEIbHON aKTUBHOCTH, MUCCIIEI0BATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dopmupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEIEBAHTHON T€OMETPHUH:
YMEHUSI Paclo3HABAaTh TMPOSBICHUS TCOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYalUSX U MPU U3YyUYECHUU APYTHX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
WHTEPIPETAINN MTOTYICHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZIEP)KATEIBLHBIMHU JIMHUSAMHA y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSMIY», PEICBAHTHBIMU T€OMETPUHM Ha YriayOJIEHHOM YpOBHE OOYYEHHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHHUH  pacmpenensiercs He  TOJBKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyueHus. Coaep:kaHnue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHust denepanbHoi padboueit
MPOrpaMMBbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOTIPOCaM O0yUaroIIuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
TCOMETPUUYCCKUMH TMOHATUSIMH M HABBIKAMH TTOCJICIOBATEIBLHO M IMMOCTYIATEIBHO, C
COOJTIOICHHEM TIPUHITUIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABIICHUN 00YJaIOmUXCsl, pACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NpOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexon k M3y4SHHUIO TEOMETPUH HA YTIyOJIEHHOM YPOBHE MTO3BOJISIET:

co3maTh  ychmoBus i auddepeHunanuu  O0OydeHHSs,  MOCTPOCHUS
WHIUBUIYAIbHBIX — 00pa3oBaTelIbHBIX MporpamMMm, OOeCleyuTh yriayOJaeHHoe
U3Y4YCHHUE TEOMETPHUH KaK COCTaBIISIONICH yaeOHOro mpeamera «MaTeMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TPOJOIKEHUIO H3YyYEHUS MATEMAaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
otBoauTcs B 10 kimacce — 102 yvaca (3 yaca B HeJIeliO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IPOCTPAHCTBE: IIE€pPECEKaroIIrecs,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeiIbHbIC
IIPSAIMBIE B IIPOCTPAHCTBE, MaPAJLIEIBHOCTD TPEX NPSIMBIX, 1APAIUICIIBHOCTD IIPAMON
U 1iockocTH. [lapamienbHoe W LEHTpaJbHOE MPOEKTUPOBAHHUE, H300paxKeHUe
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapayieIbHOCTh IJIIOCKOCTEN: NapasulesibHbIE
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MApAJUICIABHBIE W IEPIEHAUKYISPHBIE K IUIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
YIOJI, JIMHEWHBIN yroJl ABYTPAHHOIO yrila. TpEXTpaHHbI U MHOTOI'PAHHBIE YTJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIya. TeopemMbl KOCMHYCOB U CHHYCOB JUIS
TPEXTPAHHOIO YIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAsl MPU3Mbl, OOKOBasi U MOJHAs MOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
ITpoctpanctBeHHass Teopema Iludaropa. Ilupamumpa: nN-yronbHas nupamuza,
npaBwibHas W yceu€HHas mnupamuzabl. CBoiicTBa péGep M OOKOBBIX TIpaHel
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHbIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne o mpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3p,
JNOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH MPABUIBHOM MHUPAMHIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPUS NPABWIBHBIX MPHU3M, CHMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHUE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapaurenenunena. Teopema O pPa3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHBIM ~ BekTOopaMm. [IpsMoyrosibHass  cucremMa  KOOpPAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaknanckoe BOCIUTAHME:

c(OPMUPOBAHHOCTH IPAKIAHCKON MO3ULUHK 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  4je€Ha  POCCHICKOro  o0IlecTBa,  NPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHUM,
NpoIEAYp TPaKIAHCKOTO 0OIIecTBa (BBIOOPHI, OMNPOCHI W JIPYyroe), yMEHHue
B3aMMOJICUCTBOBATh C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUH C HUX
GYHKIIUSAMU U Ha3HAUCHUEM;

2) maTpuoTHYECKOE BOCIIUTAHME:



c(hOpPMHPOBAHHOCTh POCCUHCKON TPaXKTAHCKON HISHTUYHOCTH, YBOKCHHS K
MPOILIOMY M HACTOSIIIEMY POCCHIICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJIb30BAHUE ATUX JOCTIDKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, cPopMUPOBAHHOCTH
HPABCTBEHHOI'O0 CO3HAHUS, dTHUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHM HAyKH U JEATEIBHOCTBIO YYEHOT0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYUBOTO OYyAYIIEro;

4) 3cTeTHYeCKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUM, pacCyXI€HUIH, BOCIIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) puzuveckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTUUYECKUE 3HAHUS B
MHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 370pOBBIO (370POBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryispHas (uU3NYecKass aKTUBHOCTH), PU3MUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOMN JAESTEILHOCTHIO;

6) TpyaoBoe BocniuTaHue:

TOTOBHOCTh K TpYyIy, OCO3HaHUE IIEHHOCTU TPYIOJIOOUS, HHTEpPEC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBIA BBHIOOP
Oynymieit mnpodeccud W peaau3oBbIBATh COOCTBEHHBIE JKM3HECHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTH K  MaTeMaTUuyeckoMy  OOpa3oBaHUI0O U
caM000pa30BaHUI0 Ha TMPOTSHKEHUM BCEH JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYAaCTHUIO B PEIICHUU TPAKTUYECKUX 3a]1a4 MaTeMaTUYECKOW HAMPABICHHOCTH;

7) 3Ko0JI0THYeCKOe BOCIIMTAHME:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIUSHUS
COITMATTbHO-?)KOHOMUYECKUX IPOIIECCOB HA COCTOSTHUE MPUPOIHON U COIMATBHOM
CpeIlbl, OCO3HaHME TJIOOAIBHOTO XapaKTepa dKOJOTUYECKHUX MPOOIeM, OpUSHTAITUS
HAa TIPUMCHEHHE MATeMATHYECKUX 3HAHWM JUIsl penieHus 3ajad B 00JacTu
OKpY’Karolel cpelbl, IJIAaHUPOBAHHE TIOCTYNKOB W OLEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©W  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW esITeNIbHOCTH, ITarloB €€



pasBUTHUA W 3HAYUMOCTU [JIsI pPasBUTUA LUBWINW3AIUH, OBJAACHUC SA3BIKOM
MaTEeMaTUKH M MaTeMaTH4YEeCKOM Ky.l'[BTypOﬁ KaKk CpcACTBOM IIO3HAHUA MMPA,
TOTOBHOCTL OCYHICCTBJIATL IIPOCKTHYIO MW HMCCICAOBATCIILCKYIO ICATCIIbBHOCTD
HHAWBUAYAJIBHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUA

ba3oBble 1ornueckue aeficTBusA:

BBISIBIISIT M XAapaKTEPHU30BaTh CYIIECTBEHHbIE NPHU3HAKH MaTEMaTUYECKHX
OOBEKTOB, TIOHATUM, OTHOLIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OIIpe/ieNICHUs TOHATHI, yCTaHAaBIMBATh CYIIECTBEHHbBIN NMPU3HAK KiIacCU(pUKALUH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHSI, KPUTEPUHU ITPOBOJIMMOIO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTb U  NpPeoOpa3oBbIBaTh  CYXKIACHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbBIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBIIITH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IIPOTUBOPEUHSI
B (hakTax, AAHHBIX, HAOIIONEHUSAX M YTBEPXKIEHUSX, MpEAsaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTHUBOPEUHNIA;

JenaTb BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHUI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENIBHO JI0KA3aTENbCTBA MATEMATHUECKUX YTBEPKACHUIM
(mpsiMbIe ¥ OT MPOTHUBHOTI0), BBICTpanBaTh apTryMEHTALUIO, IPUBOJIUTE IPUMEPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYXAEHUS U BBIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapMaHTOB  pEUICHMs, BbIOMpaTh HaumOojee MOAXOMAUMH ¢  y4éToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBarTebcKme 1eiicTBUS:

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEI0BATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BONPOCHl,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTH TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MTO3ULIUIO, MHEHHE;

MPOBOJUTH CAMOCTOSITENIbHO CIIJITAHUPOBAHHBIA SKCIEPUMEHT, HUCCIIEIOBAHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro 00beKTa, SBJICHHUS, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENIbHO (POPMYIHpPOBaTH OOOOIIEHHS W BBIBOJBI MO PE3yJibTaTaM
OpOBEAEHHOIO  HAONIOACHUSA, HCCIENOBaHUS, OLCHMBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

IIPOTHO3UPOBATh BO3MOKHOE pa3BUTHE MPOLECCA, a TAKKE BbIIBHUIATh
IPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmeii:



BBISIBJIATH JeUIUTHl HHPOPMAIMH, JAHHBIX, HEOOXOAUMBIX Ui OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB PA3NUYHBIX TUIIOB, AHATU3UPOBATD,
CHCTEMAaTH3HpPOBAaTh W WHTEPHPETHUPOBATh HHOOPMAIMIO PA3IUYHBIX BUAOB U
¢dbopmM npencraBieHus;

CTPYKTYpUpPOBaTh WMHGOPMAIMIO, MPEICTaBIATh €€ B Pa3IUYHbIX (opmax,
WLTIOCTPUPOBATH TpaduvecKH;

OLICHUBATh Ha/I&KHOCTD uHpOpMaLUn o CaMOCTOSITEIIBHO
c(OpPMyYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIC YHHBEpPCAJIbHbIC Y4eOHbIE A1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIpaXXaTb CBOIO TOYKY 3pPEHUS B
YCTHBIX M IMCBbMEHHBIX TEKCTaX, /aBaTh IOSCHEHUS 0 XOAY PELICHHS 3aJa4H,
KOMMEHTHPOBATH IOJYyYECHHBIN PE3yJIbTaT;

B X0/i€ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYILIECTBY OOCYKJIa€MOU TEMBI,
npoOsieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh WJIEH, HAICJICHHbIE HA IIOUCK
pElIeHNsl, COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMH APYIMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEpUMEHTA, UCCIICI0BAHUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUH.

PerynsitTuBHbIEe YHUBEPCAJIbHbIE YUeOHbIE AeiiCTBHS

Camoopranusanus:

COCTaBJISAThH IJIaH, AJITOPUTM PEIICHUS 3a/aul, BIOUPATh CIIOCO0 pelieHus ¢
Y4ETOM UMEIOIIHNXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
¥ KOPPEKTUPOBATh BAPUAHTHI PEUICHUN C Y4ETOM HOBOM WH(MOPMAITIH.

CaMOKOHTPOJIb, SMOIIMOHAIbHBIA HHTEJJIEKT:

BJIaJICTh ~ HaBBIKAMU  TIO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHMUS
COBEPIIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IMPOIIECCOB, UX PE3YJIbTATOB, BIAJCTh
crioco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca W Pe3ysibTara PEIICHHS
MaTeMaTHYECKOM 3aJ1auM;

MPEIBUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUU 3a]1a4H,
BHOCHUThH KOPPEKTHUBBI B JIEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSTENILCTB, JAHHBIX,
HaWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



OIICHHBATh COOTBETCTBHE PE3yJIbTaTa eI B YCIOBUSAM, OOBICHITH MPUUUHBI
JOCTIDKCHUSI YT HEIOCTHIKCHUS PE3YJIbTATOB JIEATCILHOCTH, HAXOAUTh OIMHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eATEIbHOCTD:

MOHMMATh W HCIIOJB30BAaTh MPEUMYIIECTBA KOMaHIHOW M WHIWBUIYaTbHOU
paboThl mTpu pemeHnH YYeOHBIX 3a7ad, NPUHUMAThL II€Ib COBMECTHOU
NEATEeTLHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisTh
BUIBI PpaboOT, IOTOBapUBATHCA, OOCYXIAaTh TpOIecC M pe3yiabTaT paboTHI,
000011aTh MHEHHUSI HECKOJIBKHX JTFO/ICH;

y4acCTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CyXaeHUs, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W HWHBIC), BBHINOJHATH CBOIO YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UICHAMH KOMAaH[bI, OIICHHBATH
KaueCTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K xoniy 10 kinacca oOyyaromuiicss HayduTCs:

¢ CBOOOHO OTEPUPOBATH OCHOBHBIMH TIOHSTHSIMH CTEPEOMETPHH TIPH
peleHu  3a71a4 U MPOBEACHIUN MAaTEMaTHYECKUX PACCYKICHHUIA;

o IPUMEHSTh AKCUOMBI CTEPEOMETPUM U CJICACTBUS W3 HUX TPHU PEUICHUU
reOMETPUYECKUX 3a]1aY;

e KJTACCU(UIIIPOBATh B3aUMHOE PACIOJIOKCHHE TPSIMBIX B TIPOCTPAHCTBE,
MJIOCKOCTEH B MPOCTPAHCTBE, MPSMBIX U IJIOCKOCTEH B TIPOCTPAHCTRE;

e CBOOOZHO  OIMEpUPOBATh TMOHSATUSMU, CBSI3aHHBIMM C  yIriaMd B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TIPOCTPAHCTBE, MEXKIY NPSIMONA H
TUTOCKOCTBIO;

e CBOOOTHO OTIEPHPOBATH MTOHATUSIMH, CBSI3aHHBIMU C MHOTOTPaHHUKAMH,

¢ CBOOOZHO pacmo3HaBaTh OCHOBHBIC BHUALI MHOTOTPAHHUKOB (TIpH3Ma,
MUPAMHAJIA, TPSAMOYTOJIBHBINA TTapauIeNIeTuIeI, Ky0);

e KJIACCU(UIIUPOBATh ~ MHOTOTPAHHHWKHW,  BBIOMpas  OCHOBAHHS  JUIS
KJ1IaccuuKaIuu,

¢ CBOOOHO  ONMEPUPOBATH  TOHATHSIMH, CBS3aHHBIMH C  CCYCHHEM
MHOTOTPaHHHUKOB TUIOCKOCTHIO;

e BBITTOJTHSATH NAPAIIEIBHOE, IIEHTPAIBHOE U OPTOTOHATILHOE MPOSKTUPOBAHUE
¢buryp Ha TUIOCKOCTh, BBITIOIHATH U300pakeHHs GUTYp Ha MIIOCKOCTH;

e CTPOUTH CCUCHHMSI MHOTOTPAaHHUKOB Pa3IUYHBIMA METOJAMH, BBITOIHATH
(BBIHOCHBIE) TNIOCKUE YEPTEKU W3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;



e BEIYUCIISITH IUIONIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MpHU3Ma, TUpamMua),
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOpPMYIT;

e CBOOOTHO OIEpUPOBATh TMOHATHUSIMH: CUMMETPUS B TPOCTPAHCTBE, IICHTP,
OCh M IUIOCKOCTb CHMMETPHUH, LIEHTP, OCh M IUIOCKOCTb CHMMETPHUHU
uryper;

¢ CBOOOHO ONEPHPOBATH TMOHATHUSMH, COOTBETCTBYIOIIMMH BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBITIOJIHSATH AEHCTBUS HAJl BEKTOPAMM;

epellIaTh 3aJadyd HA JIOKA3aTEeIbCTBO MATEMAaTHYECKHX OTHOLIEHUW H
HaxO0XJICHUE TCOMETPUYECKHX BEIUYUH, MPUMEHSSI W3BECTHBIE METOJbI
MIPY PEUICHUU MAaTEMAaTUYECKUX 3a/1a4 MOBBIIMIEHHOTO W BBICOKOT'O YPOBHS
CJIOKHOCTH;

e IPUMEHATH MPOCTEHIINE MPOTPaMMHBIE CPEACTBA U 3BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IIPU PELIEHUN CTEPEOMETPUUECKUX 3a1aY;

e U3BJICKATh, MPEOOPa30BbIBATh W HHTEPHPETUPOBATH HHGOPMALIUIO O
MPOCTPAHCTBEHHBIX T'E€OMETPUUYECKUX (UTypax, MPEJCTABICHHYIO Ha
YepTekKaX U PUCYHKAX;

e IPUMEHATH  IIOJyYCHHbIC 3HAHUS Ha I[PAKTUKE: CpPaBHUBATh W
AQHAJIM3UPOBATh PEAJIBHBIE CUTYALlUU, NPUMEHITh U3YUYCHHbBIC NOHSATHUS B
mpoliecce IMOWCKa pelIeHUus MaTeMaTU4ecKd  CcPOopMyTUpOBAHHOU
npoOJieMbl, MOJACIUPOBATh PEAIbHBIC CUTYyallUM Ha SI3bIKE T€OMETPHHU,
MCCIIEIOBATh MOCTPOCHHBIE MOJEIN C MCIIOJb30BAHUEM I'€OMETPUUYECKUX
MOHSATUN M TEOpeM, ammapara aireOpbl, periaTh MPaKTUYECKHE 3aj]layw,
CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUYECKUX BEJINUNH;

e UMETh TIPEJACTaBJICHUS 00 OCHOBHBIX JTalax pa3BUTHUS TEOMETPUU Kak
COCTaBHOM 4acTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3aesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTpuio 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannensHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HepneHnmnympHOCTb MPSIMBIX U 25
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIIBl U pacCcTOSHUS 16
MHororpanHuku 7
BekxTops!l B IpocTpaHcTBE 12
8 HOBTOPGHI/IG, 0000111IeHNE U CUCTEMATH3 AN 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPChI

OcHoBHbIE TIpaBUIIA
M300paXeHUs Ha PUCYHKE
TUTOCKOCTH, MapajuIeIbHbBIX
IPSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHATHS cTepeomMeTpun: TOUKA,
npsimMasi, I0CKOCTb,
npocTtpancTBO. OCHOBHBIE
MpaBuJia U300paKeHHs Ha
PHUCYHKE IIJIOCKOCTH,
NapauIeIbHBIX MPSAMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonaTus: nepecekaromuecs
IUIOCKOCTH, NTEPECEKAIOIINECS
npsiMasi ¥ MJI0CKOCTB;
MOJIyTIPOCTPAHCTBO

https://m.edsoo.ru/5SECB310PZ

https://m.edsoo.ru/T2NNAU5SWK

ITonsTus: nepecekaromumecs
IIJIOCKOCTH, IIEpECEKaroecs
npsiMasi ¥ IIIOCKOCTb;
MOJTYIIPOCTPAHCTBO

https://m.edsoo.ru/7KZVSHHVO

MHororpaHHUKH, U300pakeHne
MPOCTEHIINX MPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F



https://m.edsoo.ru/F9MGVRWHE
https://m.edsoo.ru/5ECB310PZ
https://m.edsoo.ru/T2NNAU5WK
https://m.edsoo.ru/7KZVSHHVO
https://m.edsoo.ru/AHGUTWH2F

¢buryp, HeCyniecTBYIOIIUX
00BEKTOB

MHororpanHuKH, H300pakeHHIe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIiecTBYIOIUX
00BEKTOB

https://m.edsoo.ru/88UACE52Y

AKCHOMBI CTEPEOMETPUH U
MIepPBBIC CJICJCTBUS U3 HUX

AKCHOMEI CTCPCOMECTPHU U
IMEPBLIC CIICACTBHA U3 HUX

https://m.edsoo.ru/IDKRAG603N

https://m.edsoo.ru/ZIP3R7L0Q2

AKCHOMBI CTEPEOMETPUH U
IIEPBBIE CJIEJICTBUS U3 HUX.
CriocoObl 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEN

https://m.edsoo.ru/AQXIJXEDYR

10

11

N3obpaxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MPOXOAT Yepe3 ux
pEbpa. U3o0paxkenue
nepeceyeHust MoJIy4YeHHbIX
mockocrel. PackpammuBanue
MMOCTPOCHHBIX ceueHnuu Pa3HBIMU
oBEeTaMn

N3o6paxkenune ceueHuit
MUPaMUJIbI, KyOa U PU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 Ux
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX

https://m.edsoo.ru/EVUE9AZ7J

https://m.edso0.ru/XT1VCSWB2



https://m.edsoo.ru/88UACE52Y
https://m.edsoo.ru/IDKRA603N
https://m.edsoo.ru/ZIP3R7LQ2
https://m.edsoo.ru/AQXJXEDYR
https://m.edsoo.ru/EVUE9AZ7J
https://m.edsoo.ru/XT1VCSWB2

mockocrel. PackpaimmyBanue
HOCTPOCHHBIX CEUYCHUH Pa3HbIMU
L[BETaMHU

12

13

N3o0paxkenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pe&o6pa. 3o0pakeHune
nepeceueHsl MOJTy4YSeHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHre ceueHuit
NUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 UxX
pe&opa. N3o0pakeHune
nepeceueHsl MOJTy4YeHHBIX
mockocrel. PackpammvBanue
MIOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMHU

https://m.edso0.ru/08LAY6GMF

https://m.edsoo.ru/EKWHLAWS84

14

15

Merton cieoB Uil MOCTPOEHUS
CeYeHNN

Merton cieoB Uil MOCTPOEHUS
ceueHnii. CBOMCTBA NepeceuyeHnit
IPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/1JO0N3100

https://m.edsoo.ru/DDABJTC2N

16

Merton cieoB Ui HOCTPOSHHUS
ceyeHuil. CBolCTBa epeceyeHni
IPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[TocTpoenue ceuenunii B
nupamujie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW6370QDR



https://m.edsoo.ru/08LAY6GMF
https://m.edsoo.ru/EKWHLAW84
https://m.edsoo.ru/1JO0N310O
https://m.edsoo.ru/DDABJTC2N
https://m.edsoo.ru/SN3SSU8E0
https://m.edsoo.ru/HFW637QDR

Ha péOpax. Co3maHne BEBIHOCHBIX
YepTexei U 3aluch I11aroB
HOCTPOCHHSI

18

IToctpoenue ceuenuii B
nupaMue, Kyoe mo TpéM Toukam
Ha pé0pax. Co3maHne BHIHOCHBIX
YepTeKeil U 3aluCh 1Iaros
MIOCTPOCHHSI

https://m.edsoo.ru/L62FFLCBW

19

IToctpoenue ceuenuii B
nupaMuie, Kyoe mo TpéM TouKam
Ha péOpax. Co31aHne BEBIHOCHBIX
YepTEKei U 3alUCh 11aroB
MOCTPOCHHSI

https://m.edso0.ru/JIAQINZCX

20

IToctpoenue ceuenuii B
nupamue, Kyoe rmo TpéM TouKkam
Ha pé0pax. Co31aHne BEBIHOCHBIX
YepTEKeH U 3alUCh 1IaroB
MOCTPOCHHSI

https://m.edsoo.ru/XJEZAR5TO

21

[ToBTOpEHME TUITAHUMETPUN:
Teopema 0 mTpONOPLMOHATBHBIX
otpeskax. [lomobue
TPEYrOJIbHUKOB

https://m.edsoo0.ru/L3FYZLILR

22

[ToBTOpEHME TUIAHUMETPUN:
Teopema Menenas. Pacuersl B
CEYEHMSX Ha BBIHOCHBIX
yeprexax. Mcropus pazsutus
IIJIJAHUMETPUHU U CTEPEOMETPUHI

https://m.edso0.ru/TP9F3DVV1

23

KonTtponbnas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/EBLE09SZ1



https://m.edsoo.ru/L62FFLCBW
https://m.edsoo.ru/J1AQJNZCX
https://m.edsoo.ru/XJEZAR5TO
https://m.edsoo.ru/L3FYZL9LR
https://m.edsoo.ru/TP9F3DVV1
https://m.edsoo.ru/EBLE09SZ1

24

25

AHaim3 KOHTPOJIBHON paboTHI.

BzauMHOe pacronoxeHue

HPSIMBIX B IPOCTPAHCTBE.
CkperiuBaronyecs npsiMble. 1
[Tpr3HaKU CKPEIIMBAOLINXCS

npsiMbIX. [lapasienbHble MpsiMbIe

B IIPOCTPAHCTBE

Teopema o CylIeCTBOBaHUU U
€MHCTBEHHOCTH IPSIMOM
napasuleibHON JaHHOW MPSMOM,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKaIlel Ha
JlaHHOM npsiMoit. JlemMma o
NEePECEYCHUH MapalIesIbHbIX
MPSIMBIX [JIOCKOCTBIO

https://m.edsoo.ru/TYO90QBHKY

https://m.edsoo.ru/CYUQMU9K?9

26

[TapamienbHOCTB TPEX MPSMBIX.
Teopema 0 TpEX mapayeaIbHbIX
npsMeIx. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHoe IPOEKTUPOBAHUE.
OcHOBHBIE CBOWCTBa

napaIeIbHOTO TPOSKTHPOBAHUSI. 1
N3o06paxkenue pazHbIx puryp B
NapaJyIeIbHON MPOEKIINH

https://m.edsoo0.ru/03GR50WZV

28

29

lentpanpHas mpoekuus. Yromi ¢
COHANPABJICHHBIMA CTOPOHAMH. 1
VYron Mexay NpsMbIMU

33.2[2[‘{1/1 Ha JOKa3aTCJIbCTBO U
HCCICI0BAaHUC, CBA3AaHHBIC C

https://m.edsoo.ru/Z5FPAGSHI

https://m.edso0.ru/7W31CO0FG6



https://m.edsoo.ru/TYO9QBHKY
https://m.edsoo.ru/CYUQMU9K9
https://m.edsoo.ru/TRPMZB3MZ
https://m.edsoo.ru/03GR5OWZV
https://m.edsoo.ru/Z5FPA6SHI
https://m.edsoo.ru/7W31C0FG6

paCIOIOKEHUEM MIPSIMBIX B
MIPOCTPAHCTBE

30

[ToHATHS: mapamIenbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrtpasctse. [Ipusznak
[apaJUIEIIbHOCTH IPSIMOU U
miockoctH. CBOMCTBa
[IapAJUIEIbHOCTH MIPSIMOU U
IJIOCKOCTH

https://m.edsoo.ru/N18CU003L

31

I'eomerpuueckue 3anaun Ha
BBIYMCJICHUC U NJOKa3aTCIbCTBO,
CBSI3aHHBIE C MMAPATIEIbHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

https://m.edsoo.ru/2DD9X2MQ3

32

IToctpoenue ceuenus,
IIPOXOJSIIETO Yepe3 JaHHYIO
IPSIMYIO Ha YepTexkKe U
MapajjIeJIbHOTO APYTroM IPsIMOA.
Pacuér oTHOLIEHMH

https://m.edsoo.ru/1PO6R5839

33

[TapannensHast npoekuus,
MPUMCHCHHUEC IOJId MOCTPOCHUA
ceueHui kyda u
napanienenunena. CoicTaa
napaiesienune1a 1 mpu3Mbl

https://m.eds00.ru/930T7FLSK

34

[TapannenbHbIE IIIOCKOCTH.
[Tpr3Haku napamiebHOCTH ABYX
IJIOCKOCTEM

https://m.edsoo.ru/QFUJAHV88

35

Teopema 0 nmapaieIbHOCTH U
CANMHCTBCHHOCTH ITJIOCKOCTH,

https://m.edsoo0.ru/2WG4W4XNO



https://m.edsoo.ru/N18CU003L
https://m.edsoo.ru/2DD9X2MQ3
https://m.edsoo.ru/1P06R5839
https://m.edsoo.ru/93OT7FLSK
https://m.edsoo.ru/QFUJAHV88
https://m.edsoo.ru/2WG4W4XNO

MPOXOJIALLIEH Yepe3 TOUKY, HE
MIPUHAJICKALYIO TaHHOU
IJIOCKOCTH U CJIEACTBUS U3 HEE

36

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapajuieIbHOCTH
NPSMBIX TIEpECEUCHUS TPU
HepeceyeHt JBYX
napajieNIbHbIX MIIOCKOCTEN
TpeTbeit

https://m.eds00.ru/3KIKV3ROG

37

38

CaolicTBa napamieabHbIX
TUIOCKOCTEH: 00 OTpe3Kax
napauIeIbHBIX MPSIMBIX,
3aKITFOUYEHHBIX MEXKTY
napauleIbHBIMU IUIOCKOCTSIMU; O
HepecedeHu  MPsSMON C IBYMSI
HapauIeIbHBIMU IUIOCKOCTSIMHU

[ToTopenue: Teopema [Tudaropa
Ha TUIOCKOCTH

https://m.edso0.ru/QLA4PYRAT

https://m.edsoo.ru/9VJZIWC6J

39

KonTposabnas pabora
«TapamnenbHble IIOCKOCTH.
[Ipu3Haku mapawieTbHOCTH JIBYX
IJIOCKOCTEW»

https://m.edsoo.ru/Z6FNNNT5D

40

AHann3 KOHTPOJIbHOM paboThI.
CaoiicTBa Kyb0a 1
PSIMOYTOJIEHOTO
napaJuleenuneaa

https://m.edsoo.ru/HYNIQ7850Q

41

Brrunciienue 1iMH OTpPE3KOB B
KyO€e U mpsIMOYTOJIbBHOM
napajuieiaenunesne

https://m.edsoo.ru/FZBZVVPOEC



https://m.edsoo.ru/3KIKV3ROG
https://m.edsoo.ru/QLA4PYRAT
https://m.edsoo.ru/9VJZIWC6J
https://m.edsoo.ru/Z6FNNNT5D
https://m.edsoo.ru/HYNIQ785Q
https://m.edsoo.ru/FZBZVP0EC

42

[IeprieHIUKYIAPHOCTD NPAMOU U
miockocTH. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

https://m.edsoo.ru/ISFBHOGG3

43

[IepnieHIUKYIAPHOCTD NPAMOU U
miockocty. [Ipusnak
NEPIEHIUKYJIIPHOCTH IPSIMON U
IJIOCKOCTH

https://m.edso0.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAHUU U
€IMHCTBEHHOCTH IIPSIMOIA,
IIPOXOJSIIEH Yepe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHUKYIJIIPHON K INIOCKOCTU

https://m.edsoo.ru/\WF3MTS4E5

45

ITnockoctu n
HNEPIEHINKYIAPHBIE UM IIPSIMBIE
B MHOFOFpaHHI/IKaX

https://m.edso0.ru/OKTGKHNSI

46

47

48

IInockoctu n
MEePIEHANKYJISIPHBIE UM TIPSIMBbIE
B MHOTOTpaHHUKAX

[lepieHauKyIIAp ¥ HAKJIIOHHAS.
[TocTpoenne neprneHuKysapa u3
TOYKHU Ha MPSIMYIO
[TepieHauKyIIAp 1 HAKIIOHHAS.
[TocTpoenue nepneHauKyIsipa u3
TOYKHU Ha MPSIMYIO

https://m.edsoo.ru/S1VI9AWIW3

https://m.edsoo.ru/KIP9L4ZCX

https://m.edsoo.ru/211lUD45PR

49

Teopema o Tpéx
neprneHuKyspax (nmpsmas u
oOpatHasi)

https://m.edsoo.ru/CNE1PAIU5S



https://m.edsoo.ru/I8F8HOGG3
https://m.edsoo.ru/K38BG3IZH
https://m.edsoo.ru/WF3MTS4E5
https://m.edsoo.ru/OKTGKHN8I
https://m.edsoo.ru/S1V9AWIW3
https://m.edsoo.ru/KIP9L4ZCX
https://m.edsoo.ru/2IIUD45PR
https://m.edsoo.ru/CNE1PAIU5

50

Teopema o Tpéx
nepreHuKysapax (mpsmas u
obparHas)

https://m.edsoo.ru/IPCG564WN

o1

52

53

Yron mexay CKpeluBaroUMUCS
PSIMBIMU

[Touck neprneHIuKyIsIpHBIX
HPSIMBIX C TOMOILBIO
NEPIEHIUKYIIAPHBIX MIOCKOCTEN

OpTtoroHanbHOE TPOEKTUPOBAHUE

https://m.edsoo.ru/K4EHQ3E9E

https://m.edsoo.ru/EBYVPSMSI

https://m.edso0.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW NTUPaMUIbI
C IIOMOILBIO OPTOTOHAIBHOU
IIPOEKLIAN

https://m.edsoo.ru/F5ZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
IIPU3MBI, IPABUIIBHOW ITHPaMUJIbI
C IMTOMONIBIO OPTOrOHAIBHOMN
IIPOEKIUU

https://m.edsoo.ru/T50FUDOQOJ

56

57

58

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHTEJIBHO IIJIOCKOCTH.
[ImockocTn cummerpuit B
MHOTI'OIrpaHHHUKax

[Tpu3Hak neprneHAuKyIIpHOCTH
IIPSIMOM M TNIOCKOCTH KaK
CJIEICTBUE CUMMETPUH

[IpaBuUiIbHBIE MHOTOIPAaHHUKHU.
Pacuér paccTossHUI OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/N77K7ZM8K

https://m.edsoo.ru/L9E703U3V

https://m.edsoo0.ru/Z9E166HHZ

59

IIpaBunIbHBIE MHOTOTPAHHUKH.

https://m.eds00.ru/TISUOWZTH



https://m.edsoo.ru/IPCG564WN
https://m.edsoo.ru/K4EHQ3E9E
https://m.edsoo.ru/EBYVPSMSI
https://m.edsoo.ru/GP0ZX8VHE
https://m.edsoo.ru/F5ZMOA1AE
https://m.edsoo.ru/T50FUDOOJ
https://m.edsoo.ru/N77K7ZM8K
https://m.edsoo.ru/L9E703U3V
https://m.edsoo.ru/Z9E166HHZ
https://m.edsoo.ru/TJSUOWZTH

Pacuér paccTossHMI OT TOYKH 10
IUIOCKOCTH

60

CriocoObl OIyCTHTD
NEPIEHIUKYIISAPBl: CHMMETpPUSI,
CIBUT TOYKH I10 NTapaJLIEIbHON
IpsAMOi

https://m.edsoo.ru/DHFUCBWOG6

61

62

CaBur 1o HenapasuieJIbHON
IIPSIMOM, U3MEHEHHE PACCTOSIHUI

KoHnTtposbHast pabora "B3auMHoe
pacmoIoKeHUe MPSMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

https://m.edsoo.ru/9OANVFE9E

https://m.edsoo.ru/JW5UZNN8J

63

64

AHaim3 KOHTPOJIBHOH paboTHI.
[ToBTOpEHHUE: YroI MEXKIY
HPSIMBIMH Ha IIOCKOCTH,
TPUTOHOMETPHUS B IPOU3BOJIBHOM
TPEYTrOoJIbHUKE, TEOpeMa
KOCHHYCOB

[ToBTOpEHUE: YOI MEXKIY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH B
IPOCTPaHCTBE

https://m.edso0.ru/SKORHWDFQ

https://m.edsoo.ru/WBREU9US7

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUS] YTJIa MEXKTY
MPSIMBIMU B MHOTOT'PaHHHUKAX

https://m.edsoo.ru/3U40237CK

66

67

JByrpannsiii yroy. CBOMCTBO
JMHENHBIX YTJIOB IBYTPAHHOTO
yria

[lepneniuKyIsIpHBIE MIIIOCKOCTH.
CBolicTBa B3aUMHO

https://m.edsoo.ru/8H4CYFABO

https://m.edsoo.ru/FIHM69NVD



https://m.edsoo.ru/DHFUCBWO6
https://m.edsoo.ru/9OANVFE9E
https://m.edsoo.ru/JW5UZNN8J
https://m.edsoo.ru/SK9RHWDFQ
https://m.edsoo.ru/WBREU9US7
https://m.edsoo.ru/3U4O237CK
https://m.edsoo.ru/8H4CYFAB0
https://m.edsoo.ru/F1HM69NVD

NEPIEHAUKYJISPHBIX INIOCKOCTEN

68

[Tpu3Hak neprneHAnKyJIspHOCTH
IJIOCKOCTEW; TEOpeMa O MPSMOKN
[IEPECEUCHUS ABYX IIIOCKOCTEU
NEPIEHAUKYIISIPHBIX TPEThEH
IUIOCKOCTH

https://m.edsoo.ru/FY5TMQA43F

69

[IpsamoyronbHbIH
napajuieNienunen; Kyo;
U3MEPEHMs], CBOMCTBA
MPSIMOYTOJIBHOTO
napajuiejenuneia

https://m.edsoo.ru/K99DBNDAW

70

71

72

73

74

Teopema o AuaroHayu
MPSMOYTOJIBHOTO
napasulesienuIie/ia v CJIeICTBUE
U3 Hee

Crepeomerpuueckue u
NPUKJIAJHbIE 33714y, CBS3aHHBIE
CO B3aWMHBIM PACIIOJIOKECHHEM
MMPAMBIX U IMJIIOCKOCTHU

HOBTOpCHI/ICZ CKpCHINBArOIIHECS
MpsAMbIC, ITapAJIJICIIBHBIC
IJIOCKOCTH B CTAHAAPTHBIX
MHOTI'OIrpaHHUKax

[Tapa napannenpHbIX MII0CKOCTEH
Ha CKPEIMBAIOIINXCS MPSIMBIX,
paccTOsTHUE MEXKIY
CKPEIIMBAIOIIUMUCS PSIMBIMU B
MIPOCTBIX CUTYAIHSIX

PaccrosHue oT TOUkH 10

https://m.edsoo.ru/EST10AD6I

https://m.edsoo.ru/4TBYU36HZ

https://m.edsoo.ru/TL947D6WK

https://m.edsoo.ru/YFWZTOREN

https://m.edsoo.ru/MWV5GN48EIM



https://m.edsoo.ru/FY5TMQ43F
https://m.edsoo.ru/K99DBNDAW
https://m.edsoo.ru/E3T10AD6I
https://m.edsoo.ru/4TBYU36HZ
https://m.edsoo.ru/TL947D6WK
https://m.edsoo.ru/YFWZTQREN
https://m.edsoo.ru/W5GN48EIM

IJIOCKOCTH, PACCTOAHUC OT
HpHMOfI J0 IINIOCKOCTH

75

Bpluncnenue paccTosHUN MEXIY

CKPELIUBAIOIIMMHUCS IPSIMBIMU C
IIOMOILBIO NIEPIECHAUKYIIPHON
IUIOCKOCTH

https://m.edsoo.ru/SW9VIIHMD

76

TpéxrpanHslil yroJi, HepaBeHCTBA

AJId TPCXT'PaHHBIX YIJIOB.
Teopema [Iudaropa, Teopemsr
KOCHHYCOB U CUHYCOB IJI1
TPEXIPAHHOIO yIJIa

https://m.edsoo.ru/SXGHNLQA4J

77

78

DnemMeHTHI chepudecKoit
TEOMETPUH: T€OAC3NUECKUE
JUHUU Ha 3emiie

Kontponbnas pabota "Yrisl u
paccrosiHus"

https://m.edsoo.ru/HMVTV74CP

https://m.edsoo.ru/IRTWZ59YU

79

AHanIn3 KOHTPOJIbHOM paboTHI.
CucremaTuzanus 3HaHUN
"MHOrorpaHHuK u €ro
JJIEMEHTHI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuna. Buasl nupamu.
[IpaBunbHas nupamua

https://m.edsoo.ru/J3R0247E0Q

81

82

ITpusma. IIpssmMast u HakIOHHAs
npusMsl. [IpaBunbHas npusma
[IpssmMoit napannenenunen,
IIPSIMOYTOJIBHBIN
napauenenunes, Kyo

https://m.edsoo.ru/JNDHOOS8EQ

https://m.edsoo0.ru/L8803LZGS

83

BrInmykiibie MHOTOIpaHHHKU.

https://m.edso0.ru/B4TOMDU1D



https://m.edsoo.ru/5W9VI1HMD
https://m.edsoo.ru/3XGHNLQ4J
https://m.edsoo.ru/HMVTV74CP
https://m.edsoo.ru/1RTWZ59YU
https://m.edsoo.ru/VC3UOAK3B
https://m.edsoo.ru/J3R0247E0
https://m.edsoo.ru/JNDH0O8E0
https://m.edsoo.ru/L8803LZGS
https://m.edsoo.ru/B4T0MDU1D

Teopema Ditnepa

Beimykiible MHOTOTpaHHHUKH.
Teopema Ditnepa. [IpaBunbHbIe U

84 1 https://m.edso0.ru/QOMX9GA1S
MOJTyTIPaBUIIHHBIC
MHOTOTPaHHUKH
K 0

85 " OHTPOIIBHAL pd ,(,)Ta 1 https://m.edso0.ru/3N52B3TEM

MHOrorpaHHuKu

AHaM3 KOHTPOJIBHON paboTHI.

86 [TonsiTHe BEeKTOpa HA MJIOCKOCTH 1 https://m.edsoo.ru/LRBSE3B09
U B IIPOCTPAHCTBE

87 CymMa BEKTOpOB 1 https://m.edsoo.ru/MNTSX2XL 8

88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/SHBMZ1POH

89 [TpaBwiio mapamienenumena 1 https://m.eds00.ru/XS6AN7LA2

90 YMHOXk€eHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznosxenue BekTopa 1o 6a3ucy

91 TPEX BEKTOPOB, HE JIE)KALUX B 1 https://m.eds00.ru/U760IDCTG
OJHOM TIOCKOCTH

92 CkanspHoe Mpou3BeIeHNE 1 https://m.edso0.ruJZ46VVNC71
B

93 BIFHCIICHHGE YA Mexty 1 https://m.edsoo.ru/lU5196UQP
BEKTOPAMHU B IIPOCTPAHCTBE
n o

94 POCTCHITNE safatit ¢ 1 https://m.edsoo.ru/FIXV79T8B
BEKTOpaMHU
H o

95 POCTEHIIIHE 31 € 1 https://m.eds00.r/JCWURNGOL
BEKTOPaMH
I .

96 POCTEHITIE 3aMaH © 1 https://m.edsoo.ru/BEHWOELKS
BEKTOpaMHU
H o

97 POCTEMIIHE a7a M © 1 https://m.edsoo.ru/P3W8WZZSY

BEKTOpaMH



https://m.edsoo.ru/QOMX9GA1S
https://m.edsoo.ru/3N52B3TEM
https://m.edsoo.ru/LRBSE3B09
https://m.edsoo.ru/MNTSX2XL8
https://m.edsoo.ru/5HBMZ1POH
https://m.edsoo.ru/XS6AN7LA2
https://m.edsoo.ru/MJUH128LR
https://m.edsoo.ru/U760IDCTG
https://m.edsoo.ru/JZ46VNC71
https://m.edsoo.ru/IU5I96UQP
https://m.edsoo.ru/FJXV79T8B
https://m.edsoo.ru/JCWURNG01
https://m.edsoo.ru/BEHWOELKS
https://m.edsoo.ru/P3W8WZZSY

O00011eHUE U CUCTEMATU3 AL

98 . 1 https://m.edsoo.ru/ECRMXSNM3
3HAHHUI
0600

99 © LEICHHG 1 cHeTeMatH3atiA 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUHI

100 Hrorosast koHTpoIbHAs paboTa 1 https://m.edsoo.ru/SFGPDWNKO
AHam3 KOHTPOJIBHON paboTHI.

101 O00011IeHNE U CUCTEMATU3AIUS 1 https://m.edso0.ru/X3ZG8A6SO
3HaHMH
0600

102 © HUIGHHG 1 cHeTeMatnsatis 1 https://m.eds00.ru/931AWXEK1
3HAHUHI

OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME



https://m.edsoo.ru/ECRMXSNM3
https://m.edsoo.ru/XXBTFP5WL
https://m.edsoo.ru/SFGPDWNKO
https://m.edsoo.ru/X3ZG8A6SO
https://m.edsoo.ru/931AWXEK1

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, NPsAMasi, IIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHH M CJEJICTBUS U3 HUX IMPU PEIICHUH
' reOMETPUYECKHX 33124
73 OnepupoBaTh MOHATHAMU: MAPAJUIETBHOCT M HEPHEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3aUMHOE DPACIOJIOXKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPAaHHBIA YTOJI, TPaHH ABYTPAHHOTO YTIIa,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPAHHHK, BBINYKIBIH W HEBBITYKJIbIHA
' MHOT'OI'PaHHHK, 3JIEMEHTHI MHOTOTPAHHUKA, PaBUIIbHBI MHOTOI'PaHHUK
77 Pacrnio3HaBaTh OCHOBHBIE BHJIbI MHOTOIPaHHMKOB (IMpamMuaa, MpU3Ma,
pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYyILas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI IOCTPOSHUS] CEYCHUI MHOTOTPAHHUKOB, HCIIOIB3YS
' METO/I CJIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOIOM  CII/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (UTYp:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3amaun Ha HaXOXXIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
WIA aITOPUTMaM, IPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI IPH
7.12 pEeIICHHH  CTAaHAAPTHBIX MaTeMaTHYeCKHMX 3aJad Ha  BBIYHCIICHUE
pPacCTOSIHUH MEXIy ABYMSI TOYKAMH, OT TOUYKH IO TPSIMOH, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS TPSMBIMU
Pemate 3amaun Ha HaXOXKIECHHWE T'€OMETPHUECKMX BEIMYMH MO 0Opasiam
713 WIA aIrOpUTMaM, IPUMEHSAS HW3BECTHBIC AHAIUTUYECKHUE METOMABbI IpH

pelIeHNH CTaHAAPTHBIX MaTeMaTUYeCKUX 3a7ad Ha BBIUMCICHHE YIJIOB
MEXYy CKPEIIUBAIOIIUMUCS NPSIMBIMH, MEXIY MPSIMOW U IUIOCKOCTbIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

7.14

7.15

Beraucnare 00bEMBI U TUIOMIAIN TOBEPXHOCTEH MHOTOTPaHHUKOB (IIpHU3Ma,
nupamMpia) ¢ MpUMEHEHHEM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00bEMaMU TOJJOOHBIX MHOTOI'PAaHHHKOB

OHCpHpOBaTB IOHATHUAMHK: CUMMETPHA B IPOCTPAaHCTBE, LCHTP, OChb U
IIJIOCKOCTh CUMMETPUHU, HEHTP, OCh U IINIOCKOCTh CHUMMETPUHU (bHprBI

7.16

W3Bnekarh, mnpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHMOPMAIUIO O
MPOCTPAHCTBEHHBIX TIE€OMETPUYECKHX (Urypax, TMpeACTaBICHHYI0 Ha
YepTekKax U pUCYHKaxX

7.17

[IpumensTe reomerpudeckue (aKThl Ui PEIICHUS CTEPEOMETPUUYECKHX
33/1a4, NPEIIIONIATaIUX HECKOJIbKO IIAaroB pEUICHUs, €CIA YCIOBHUS
NpUMEHEHHS 33J]aHbI B SBHOH popme

7.18

7.19

[IpumensTh mpoCTeillive NporpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAI[TMOHHBIE CUCTEMBI IIPU PEIICHUU CTEPEOMETPUUECKUX 3a1a4

HpI/IBOI[I/ITB IMPUMCPbI MATCMATHUYCCKHUX 38.KOHOMCpHOCT€I>i B IIpUpoac Hu
JKHU3HH, paClIO3HABATDH IIPOABJIICHUC 3dKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpumeHATh MONyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEAbHBIC
CUTYyallUH ¥ PUMEHSTh U3YUYEHHBIC MMOHITHUS B MPOLIECCE MOUCKA PELICHUS
MaTeMaTHYeCKu cHOPMYITUPOBAHHON MPOOIEMBI, MOACIUPOBATH PEATbHBIC
CUTyallUM Ha S3bIKE T'€OMETPHUM, HCCIEA0BATH IIOCTPOCHHBIE MOEIU C
UCIIONIb30BaHUEM T€OMETPUUYECKUX TMOHATUN U TeopeM, armapaTa anreOpsl,
pemarts  MPAaKTUYECKUE  3aJadd,  CBSI3aHHbIE C  HAXOXKJICHUEM
FeOMETPUYECKUX BEJIUYUH

IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

Kox
7 I'eomerpus
OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mnpsMas, IJIOCKOCTh, MPOCTPAHCTBO.
7.1  Tlonsatue 00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX
B3anmHoe pacrnosnokeHue mpsiMbIX B IIPOCTPAHCTBE: MEepeCceKarolInecs, napaieiabHble
U CcKpemuBampomuecs mnpsmble. [lapamiensHOCTh MNpsAMBIX W IJIOCKOCTEH B
75 | TPOCTPAaHCTBE: TNapaleNbHEE MpAMbE B NPOCTPAHCTEE, MapalIeNbHOCTH TpEX

IIPSIMBIX,

[apaJUICTIbHOCTh IPSMOM M IJIOCKOCTH. YTIUIBIC COHAIIPaBICHHBIMHU

CTOpPOHAMH, YIrojl MEXIy IpsMBIMU B mpocTpaHCcTBe. [lapamienbHOCTh INIOCKOCTEN:
NapajulebHbIe IUIOCKOCTH, CBOMCTBA NapajUICJIbHBIX IUIOCKOCTEH. IIpocreiimme




IPOCTPaHCTBEHHBbIE (UTYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenurne],
IIOCTPOCHUE CEYCHUN

7.3

7.4

[lepnieHAUKYIAPHOCTh NPAMOM M IUIOCKOCTU: IIEPIECHIUKYISPHBIE IpsSMbBIE B
IIPOCTPAHCTBE, MPAMBIC NApAJICIbHbIE U NEPIEHIUKYIISIPHBIE K IUIOCKOCTH, IPU3HAK
NEPHEHAUKYJIIPHOCTH NPAMOU U INIOCKOCTH, TEOPEMa O IPSIMOM NMEPIEHIUKYISIPHOU
IJIOCKOCTH. YIUIBI B IIPOCTPAHCTBE: YIOJI MEKAY NPAMON U IUIOCKOCTBIO, IBYTPAHHbBIN
yroJI, IMHEHHBIA yroj ABYyrpaHHoro yria. [lepneHauKyssap ¥ HakJIOHHbBIE: PaCCTOSTHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 IJIOCKOCTH, MPOEKLUs (PUrypsl Ha
IUIOCKOCTh. [lepneHIuKyISIpHOCTD MJIOCKOCTEM: NMPU3HAK NEPIEHIUKYIAPHOCTH IBYX
II0CKOCTEN. Teopema 0 TpEX MeprIeHAuKYIIpax

[IoHATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPDAHHHUKA, BBIIYKIBIE H
HEBBIIIYK/IbIE MHOIOIPDAaHHHMKH, pPa3BEPTKa MHoOrorpaHHuka. Ilpusma: nN-yroiabHas
npu3Ma, TpaHM U OCHOBAaHMS IPHU3MBbI, MpsMas M HAKIOHHAs HpPU3MbI, OOKOBas U
II0JIHAs IOBEPXHOCTH NpU3Mbl. [lapannenenumesn, npsiMOYTroJIbHBIN Napajuieenunes u
ero csoicrBa. Ilupammpa: N-yrosbHas nupamuzaa, TpaHd U OCHOBAHHUE ITUPAMHUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bl, NPaBUIbHAS M YCEUYEHHas MUpaMHJa.
OnemMeHTbl NOpu3Mbl M nupamuibl. [lpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPDAHHMKA, IIpaBWiIbHAs IIpU3Ma M MPaBWIbHAS NUPAMHUAA,
IIpaBWJIbHAs TPEYrojibHas NUpaMuUJa U IPaBWIbHBIA TeTpasrap, ky0. [Ipeacrasienue o
IIPAaBWIBHBIX MHOTOIPDaHHUKAax: OKTa’ap, MAoAeKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CuMMeTpHsi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOUKH, NMPSAMOM, MIOCKOCTH.
OneMeHTbl  CUMMETPUM B NHMpaMugax, Mapajuielenunenax,  IpaBHIbHBIX
MHOTOI'PAaHHHUKAX

7.6

Bbluucnenue »1€MEHTOB MHOTOIpAaHHMKOB: pEOpa, auaroHanu, yriasl. Ilnomans
OOKOBOI TOBEPXHOCTH U MOJIHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,
TeopemMa 0 OOKOBOM MOBEPXHOCTH MPsIMOM mpu3Mbl. [110111a715 G0KOBOM MOBEPXHOCTH U
IIOBEPXHOCTU MPABWIBHOW NUPAMHABI, TEOPEMA O IUIOLIAJAN YCEUYEHHOM NHPAMMIIBIL.
[TonsiTne 06 06béMe. OOBEM MUPaMUIbI, TPU3MBI

1.7

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOILIECHHUS MEXAY IUIOMAASIMHU MOBEPXHOCTEH,
00BEMaMHU TTOOOHEIX TEI




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 06111ero
o0pa3oBaHus

Binanenue meromamMu J0Ka3aTelbCTB, AJITOPUTMAMHM PEIICHUS 3ajady;
yMeHue QGOpMyIUpPOBaTh U ONEPUPOBATh TMOHATHUSAMU: OIpPEIEICHUE,
akcuoma, TeopeMa, CJIEeACTBHE, CBOMICTBO, INpPU3HAK, JI0KA3aTElIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKHU; MPUMEHATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKAECHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJIB30BaTh METOJ MaTEeMaTHYeCKON HHIYKIINH,
IMPOBOAUTL AOKA3aTCIIbHBIC pACCYXKACHUS IPHU PCUICHHUH 3a/1a4, OICHHUBATDb
JIOTUYECKYI0  TMPaBUIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpOBaTh
IMOHATHUAMU. MHOXCECTBO, IMOAMHOXCECTBO, OIICpallMM HaJl MHOKCCTBAMMH,
YMEHHE UCIHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapar A
OnmrucCaHusd p€ajibHBIX MPOUECCOB U SIBJIEHUU U npu p€IICHUU 3aaa4, B TOM
qHclie U3 PYTuX Y4eOHBIX MPEeIMETOB; YMEHUE ONEePUPOBAThH MOHATHSIMHU:
rpad, CBA3HBIN rpad, 1epeBo, UK, Tpad HA MIIOCKOCTH; YMEHUE 3aaBaTh
U OMHCHIBAThH Tpadbl pa3IuYHBIMU CIIOCOOAMHM; HCIIONB30BaTh Tpadbl MpU

pelieHuu 3aaa4d

YMeHue onepupoBaTh MOHATHSIMHM: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJBIM MTOKA3aTEeJIeEM, KOPEHb HATYPAJIbHOW CTENIEHH, CTETIEHD C
palMOHATILHBIM [TOKA3aTeNeM, CTENEeHb C JAEMCTBUTENbHBIM IOKa3aTeleM,
JorapuM YuCla, CHHYC, KOCHHYC M TaHTEHC NPOMU3BOJBHOTO YHUCIA,
OCTaTOK I0 MOAYNIO, PAllMOHAIBHOE YHCIIO, HPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEIbIX, pPALUOHAIBHBIX, JIEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU AETMMOCTH, HAUMEHBIINHA OOt
JenuTenb W HauMeHbllee oOmiee KpaTHoe, ainroputMm EBkianaa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULIMOHHBIMU CHCTEMaMHU
CUMCJICHUS; YMEHUE BBITIOJIHATH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIPQKEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
pallMOHATIBHBIX ~ BBIPAKEHUI;  yMEHUE  ONEpPUPOBATH  MOHATHSIMU:

noCiacaA0BaTCIbHOCTD, apI/I(l)MCTI/I‘-IGCKaH nmporpeccust, TrcoOMCTpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlasi reoMeTpudeckas MpOTrpeccHs;
YMEHME 3a/laBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCIIE C IIOMOIIbIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEepUPOBATh MOHATUSMU: KOMIUIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHWCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4ucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCEN
(reomeTpudeckasi, TPUTOHOMETpUYECKass U airedpanyeckas); yMeTh
MPOU3BOJIUTH apuUPMETHYECKUE NEHCTBUS C KOMIUIEKCHBIMH YHCIaMHU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YHCEN; ONEPUpPOBATH
NOHATUSMU:  MaTpuma 2X2  u  3x3, onpeienuTenb  MaTpUlbI,

FCOMeTpI/ILIeCKI/Iﬁ CMBICJT OIIPCACIIUTEIIA

YMmenue OICprUpoOBaTh MNOHATUAMH: PALUOHAIBHBIC, HWPpalXOHAIBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, JIOFapH(i)MI/I‘leCKI/Ie, TPUTOHOMCTPHUUICCKHUC
YpaBHCHHUA W  HCPABCHCTBA, HWX CUCTEMbI;, YMCHHUC OIICpHUPOBATH
HNOHATHUAMUKU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHUC,
HCPAaBCHCTBO, CHUCTCMA ypaBHeHI/If/'I N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HCpaBCHCTB W CUCTECM; YMCHHC PpCHIATb YpPAaBHCHUA,
HCPaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHH, HEPABCHCTBA W CHCTCMBI C IIapaMCTpPOM; MPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI AJId PCHICHUA MAaTEMAaTUUYCCKHX

3aZlaq 1 3aa4 U3 pa3JINIHbIX oOnacreit HAayKHU U peaanoﬁ KHU3HU

YMeHue omnepupoBaTh MOHATUSAMH: (DYHKIUS, 4YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKLIMH, SKCTpeMyM (yHKIMM, HanOojblllee U HaHMMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAs (PYHKIMS, aCUMITOTHI rpaduka
¢GyHKLMU, TepBas M BTOpas MPOU3BOAHASA (DYHKIMM, F€OMETPHUECKUN U
¢busznyecKkuil CMbICII NPOU3BOAHOM, TNEepBOOOpa3Has, ONpPEIeTIEHHbII
UHTETpal; YMEHHME HaXOAMTh AaCUMITOTHI Tpaduka (YHKLIUH; yMEHHUE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, IMPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJIUTh MPOU3BOAHBIE D3JIEMEHTAPHBIX (YHKIIHIA;
YMEHHUE HCIONb30BaTh MPOU3BOJHYIO Ui HCCIeNOoBaHUA (YHKLHUH,
HaXOJUTh HAWOONbIIME U HAUMEHbIIWE 3HA4YeHUs (QYHKIHM;, CTPOUTh
rpa¢uKd MHOTOWJIEHOB C MCIIOJIb30BaHUEM ammnapaTa MaTeMaTH4ecKoro
aHanu3a; MPUMEHATb IMPOMU3BOJHYIO U1 HAXOXKJIEHHsS HAUIydIIero
pellleHusT B NPHUKIAJHBIX, B TOM YHCJIE COLUAIbHO-)KOHOMHUYECKUX H

bu3MYecKuX 3a/adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (DUTYp C TTOMOIIBIO




HHTCrpaaa;, HNpUBOAWUTHL HNPHUMEPBI MATCMATHYCCKOIr0o MOACIUPOBAHHUA C

noMoIkio A depeHnnanbHbIX YpaBHEHUH

YMenue onepupoBaTh NOHATUSAME: TpapuK QyHKIMH, 0OpaTHAs (YHKIUS,
KOMITO3ULMS (YyHKUMH, JTUHEHHas QYHKIMA, KBagpaTH4yHas (QyHKOus,
pauvoHanmbHas (QYHKIUS, CTENEHHas (QYHKIUS, TPUTOHOMETPUUECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, MOKa3aTeJIbHAs H
jgorapupmuueckass (yHKIUH; yMEHHE CTPOUTh TpapuKH H3yYEHHBIX
GyHKUMA,  BBIMOJHATH  TIpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIB30BaTh Tpa(uKH Ui U3Y4EHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
pelIeHuy 33j7a4 M3 APYrHX y4eOHBIX NPEIMETOB M 33/a4 M3 PealbHON
KU3HH;, BBIpaXaTh (OpPMyJIaMH 3aBHCHMOCTH MEXKIY BEINYHMHAMU;
UCIIONIb30BaTh CBOWMCTBA W Tpaduku (QyHKUMH Ui pelieHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamH;, H300paxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemiaTh TEKCTOBBIE 3aJaud Pa3HbIX THUIIOB (B TOM 4YHCJIE Ha
IPOLEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HAJOTH, 3a/a4d U3 00JACTH yIpaBJIE€HUs JUYHBIMU U CEMEHHBIMU
(¢uHaHCaMM); COCTaBJISITh BBIPAXKEHUS, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIOBUIO 3aJa4yH, HMCCIEI0BAaTh IIOJyYEHHOE pELICHUE U
OLIEHUBAaTh IPABIONOAOOHOCTh PE3YNbTAaTOB; YMEHHE MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ1a4M, UCCIIEIOBATh
IOCTPOCHHbIE  MOJIEIM C  HUCHOJb30BAHUMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHne omnepupoBaTh MOHATHIMU: CpefHee apupMeThuuecKkoe, MeauaHa,
HanOoJIbIlIee U HAMMEHBIIIEe 3HAYEHUs, pa3Max, TUCIIEPCHUsi, CTaHIAPTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHHE H3BIEKaTh, UHTEPIPETUPOBATH
nH(popMaInio, MPeICTaBICHHYIO B TaOJMIIaX, HA IUarpammax, rpadukax,
OTPaXKaIOIYI0 CBOMCTBA peajbHBIX MPOILIECCOB U SIBICHUI; MPEICTABIATh
uHpOpMalLlMI0O C TOMOUIbI0 TabMUIl W JAMarpaMM; HCCIIeI0BaTh
CTAaTHCTUYECKUE JIaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM TIpadUuyecKux
METOJ/IOB U AJIEKTPOHHBIX CPEJCTB; TPaPUIECKH UCCIEI0BATh COBMECTHBIC

Ha6J'IIOIlCHI/I${ C MOMOLIbBIO JUuarpamMm pacCCuBaHUA U JIMHEMHOMN perpeccun

YMeHHe ONnepUpoBaTh IOHATUAMU: CIyYaWHBIA OIBIT U CIlydalHOE

coObITHE, BEPOSITHOCTh CIy4alHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHHEM TpaUUECKHX METO/IOB; TNPHUMEHSTH
GOpMyIIBI  CIOKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (OpMyIly MOJIHOM
BeposTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH PEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CIIydaiiHass BEIIMYMHA, pAaCHpelelieHHe BEPOSTHOCTEH,
MaTEeMaTHYECKOE OXHJIaHWEe, IUCIEPCHS W CTaHJAPTHOE OTKIOHEHHUE
CIIyyallHOW  BENWYMHBI, (QYHKIUW  paclpeieiieHUs W  IUIOTHOCTH
PaBHOMEPHOTO, MIOKA3aTEIILHOTO U HOPMAJIBHOTO pacIpeesieH i, yMeHue
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN /ISl pElleHUs 3a/1ad,
3HAKOMCTBO C TOHSATHSAMH: 3aKOH OOJBIINX YHCEJ, METOJBI BHIOOPOUYHBIX
UCCIIC/IOBAHMI; YMEHUE TMPUBOJUTH MPHUMEPHI TPOSBICHHUS 3aKOHA
OOJBIIMX YHUCEN B MPUPOIAHBIX W OOIIECTBEHHBIX SBJICHHSX; YMEHUE
OIEPUPOBATH TMOHITUSMHU: COUYCTAHUE, MEPECTAHOBKA, YHCIO COUYCTAHUHU,
YUCII0  TIEPEeCTaHOBOK; OWHOM  HpIOTOHA; yMEHHE  TPHUMCHATH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOJ'Iy‘IGHHLIfI pe3yibTar

YMeHue onepupoBaTh  IMOHATUSAMM: TOYKa, MpsAMas, IUIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYNHA yIJIa, IUIOCKUN YroJj, JBYTPaHHbBIN
yroi, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIINUECS IPAMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HJ'IOCKOCTCI\/'I, yrojia MExXAay IIPIAMbIMHU,
Yroa MeXAy IpsAMONM U IUIOCKOCTBIO, YroJI MEXIY IUIOCKOCTSAMH,
paccTosiHue OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMH; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3ala4 U3Yy4YCHHBIC q)aKTI)I U TCOPEMbI INIAHUMCTPUH, YMCHHUC OLICHUBATDH
pasMepsl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKue
MOACIIN C IIOMOHIBIO TCOMETPUUCCKHUX MOHATHH W BCJIIMYMH, pelIaTb

CBA3aHHBIC C HUMU ITPAKTHYCCKUC 3a1a4Un
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YMeHue omnepupoBarh MOHATHSAMH: IUIOHIAAb (QUTYpPHI, 00BEM GUTYPHI,
MHOI'OrpaHHUK, HpaBHJ’IBHLIﬁ MHOI'OrpaHHUK, CCYCHHUE MHOI'OI'paHHHKA,
KyO, mapajuienenumnen, MNpu3Ma, NOHpaMuaa, (urypa M TOBEPXHOCTh
BpaIlieHus, MWIMHIAP, KOHYC, Immap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPAMHIBI, TPU3MBI, KOHYyCa, IWIMHIpa, O00BEM KyOa,
NPSMOYTOJIBHOTO — MapaJulesIeNuIieia, MUPaMHUIbl, TPHU3MBI, WIHHIPA,
KOHyca, Imapa, pa3BEPTKA MOBEPXHOCTH, CEYCHHS KOHyCa W IMIIUHAPA,

napamiCiibHbIE OCH HWJIM OCHOBaHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cepbl, LIWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHUue
MHOTOTpaHHHKA, M300pakaTb MHOTOTPAaHHHUKH, (UTYpHl U TOBEPXHOCTH
BpalICHUs, UX CEUEHHUs, B TOM YHCIIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKHUX (DUTYpP, CAMOCTOSTEIHHO
dbopMynupoBaTh onpeAeacHus u3ydaeMblx (PUTyp, BHIABUTATH THIIOTE3bI O
CBOWCTBAaX M IMpH3HAKaX T'€OMETPHUYECKUX (QUTyp, OOOCHOBBIBATH WIIH
ONpoBepraTh HX; YMEHHE MPOBOAUTH KiaccuPUKanuioo GuUryp 1o
pa3IMYHBIM TPU3HAKAM, BBIIOJIHATH HEOOXOJUMBIE JIOTIOJHUTEIbHBIC

IMOCTPOCHUA
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YMeHHe  onepupoBaTh NOHSATHUSIMH:  JIBIDKEHHE B IPOCTPAHCTBE,
napauIeTbHBIA TIEPEHOC, CHMMETPHSI Ha TUIOCKOCTH W B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue Moa00Us, NOA00HBIE GUTYPBI; yMEHHUE
pacmo3HaBaTh paBHbIC W TOJO0HBIC (DUTYPHI, B TOM YHCIIE B TPUPOJIE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BATh IT€OMETPUICCKHE OTHOIICHUS TIPH
pelICHUH 3a/ia4y; HAXOJWTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
II0Iaab, 00BEM) TIPU PEIICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 pEAThbHOW JKU3HU;, YMEHHE BBIUUCISTH T€OMETPUUYCCKHE BEIIMIMHBI
(IMHA, Yroi, IUIOMagb, OOBEM, IIIOIMIAAL TOBEPXHOCTH), HCIOIb3YS
W3YYCHHBIC (OPMYIBI M METOABI, B TOM YHCIE: IUIONA/lb TMOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJOHanb cdepsl; 00bEM Kyoda,
NPSIMOYTOJIBHOTO ~ TapaJUIeNIeuIela, TUPAMUIbI, TPU3MBI, ITHIMHJIPA,

KOHYCa, l1apa; YMCHHUC HAXOAUTb OTHOLICHHUE 00BEMOB HO,Z[O6HBIX (1)I/Il“yp
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YMeHnue ONCpHUPOBATH TOHATUAMU: NPAMOYTOJIbHAA CHUCTCMa KOOpPJAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha 4YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOM3BCIACHUC, BCKTOPHOC IMIPOU3BCACHUEC, YIoJd MCKAY
BCKTOpaMHu; YMCHUC HUCIIOJIb30BATb BCKTOpHBIf/'I u KOOp,Z[I/IHaTHLII\/'I MCTO

JJI pEHICHUA TrCOMCTPHUICCKUX 3a7da4 1 3aJia4 JPpYTHUX y’—Ie6HI)IX npeaAMETOB

YMenue BLI6I/IpaTB HO,I[XO,I[HH_II/II‘/’I MCTO AJid pCIICHUA 3ala4r, IOHUMaHHUC
SHAYUMOCTH MATEMATUKH B HU3Y4YCHHU MPUPOAHBIX U 06IIIeCTBeHHI)IX
nmponeccoB u ﬂBHCHHfI; YMCHHUEC pacClio3HaBaTb TIPOSBJICHUC 3aKOHOB
MAaTE€MATUKH B UCKYCCTBE, YMCHHUEC IMPUBOAUTE NIPUMEPLI MATEMATUICCKUX

OTKPBITUHA POCCUMCKON U MUPOBOM MaT€MaTUYECKON HAyKU



HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA

EI'D 1O MATEMATHUKE

Kon IIpoBepsieMblii 3J1IeMEHT COAEePKAHMS
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTUMOCTH LENbIX YUCel

12 Panmonanbupie uyucia. OOBIKHOBEHHBIE M JIECATHYHBIC ApoOW, MPOICHTHI,
' OCCKOHEYHBIE MTEPUOANICCKUE APOOH

13 Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHU. Hencreus c
' apu(MeTHUECKUMH KOPHIMHU HaTypalbHOM CTeNeHn

14 Crenenbp ¢ nenbiM mokazateneM. CTelneHb € PALMOHAIBHBIM IOKa3aTENIEM.
' CBolicTBa CTENIEHU

15 CuHyc, KOCMHYC M TaHICHC YHCIIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJlbHbIE JOrapHUPMbI

JeiicTBuTenpHble uucia. ApupMeTHyecKHe olepaluud C JeHCTBUTENbHBIMU
1.7 yrcnamu. [lpuOnmkEHHBIE BBIYMCICHHS, NpPaBWIa OKPYIJICHUS, NMPUKUAKA U
OLICHKA PE3YJIbTaTa BHIYUCICHUI

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie u 1poOHO-paAIIOHAIbHBIE YPaBHEHUS

2.2 HppaiioHanbHbIe ypaBHEHHSI

2.3 TpuroHomerpuieckue ypaBHeHUs

2.4 [Toka3zarenbHble U TorapupMUUYecKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppannoHansHbIe HEPAaBEeHCTBA

2.7 [TokazarenbHble U TorapuPMUUECKHE HEPABEHCTBA

2.8 TpuronomeTrpuyeckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHIA i HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpuia cucTeMsl JINHEWHBIX YpaBHEHHN. OTNIpeeuTens MaTpUILbl
3 OyHKIHH U TpaduKu




Oynkius, cnocodsl 3aganus Gynkuun. ['paduk Qyaxumu. Bzanmuo obGpaTHbIe

3 dbyakuun. YérHple 1 HeYéTHBIC QyHKIMH. [leproanyeckue GyHKIMN
OO6nacTp ompeneneHuss ¥ MHOXXECTBO 3HaueHu QyHkuuu. Hymm dyHkimm.
3.9 [TpoMexyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIUH.
' Makcumymbl 1 MUHUMYMBI QyHkuuu. HanGomnpliee U HauMeHblee 3HAYCHHE
(GyHKINU Ha TPOMEKYTKE
33 Crenennass GyHKIHMs ¢ HAaTypaJdbHBIM M IIENBIM TOKa3aTeneM. EE cBoiicTBa m
' rpaduk. CoiicTBa u rpaduk KOpHS N-0i cTENEeHU
3.4 Tpuronomerpudeckue GyHKINH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenpHas u norapudmudeckas GyHKIIUN, UX CBOMCTBA U TpadUKu
36 Touku paspeiBa. AcuMmnTorel TpadukoB (ynknuid. CoiicTBa (YHKIWH,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS MTOCIEA0BATEIHHOCTEMN
38 ApudmeTndeckass W TreoMeTpudeckas mporpeccuu. DopMylia  CIOXKHBIX
' MPOLIEHTOB
4 Hauana marematnyeckoro aHaamsa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoaHbIC A€eMEHTAPHBIX (YHKIIUN
[IpumeHeHre MPOU3BOMHON K HCCIENOBaHWIO (PYHKIMA HAa MOHOTOHHOCTH H
4.2 aKcTpeMyMbl. HaxokieHne HauOONBIIET0 U HAMMEHBINETO 3HAYCHUS ()YHKIIUU
Ha OTpe3Ke
4.3 [TepBooOpasnas. MuTerpan
5 MHOXecTBa U JIOTUKa
5.1 MHOXecTBO, ornepaiuu HajJ MHOKecTBamMu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTHCTHKA
6.1 OnucarenbHas CTaTUCTHUKA
6.2 BepositHOCTH
6.3 Kombunatopuka
7 Teomerpust
7.1 @urypsl Ha IIIOCKOCTH
7.2 [Ipsimble ¥ MJIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHUKN
7.4 Tena u MOBEpXHOCTH BPALICHUS




‘ 7.5 ‘ KoopauHaTsl 1 BEKTOPBI




