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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpCOB Ha YpPOBHE CpPEIHEIrO
obmiero o0Opa3zoBaHMsl, TaK KaKk 00€CIIEYUBAET BOZMOKHOCTh U3YUEHMSI JUCLUILIINH
€CTECTBEHHO-HAYYHOW HAIIPABICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OpMHUpyeMOEe NpU  HU3YYEHUU
00Oy4aroIMMUCS MOHATUHHBIX OCHOB I'€OMETPHUH, MPHU JI0KA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKIACHUMN IIPU PEIICHUH I'€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUIAaTb M OINpPOBEPrarb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33J1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YAaCTHOCTHU
buznueckux 3aaay.

I{enb ocBoeHus nporpaMmbl yueOHOro Kypca «I'eomerpusk» Ha yriyOnéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAJIBHBIX CIIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHON obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECIeUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKMX 3HAHMM U JEHCTBUU,
CHEeLM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX Ul YCIIEUIHOTO MPO(HECCHOHATBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMH Kypc 0a30BOTO YPOBHS, SBJISIOTCS:

pacuIMpeHne MPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOW KYJIBTYpPHI U
(GbopMHUpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIOIIMX OINKMCHIBATH M W3Yy4aTh
pa3HbIE SBJICHUS OKPYKAOIIErO0 MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasfaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHEe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  TOHATUSMH O
MPOCTPAHCTBEHHBIX (PUTypaX M HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE WX NPHUMEHSATh, YMEHHs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1aY;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B pEalbHOM
MUpE MHOTOTPAaHHUKM M Tela BpalleHUs, KOHCTPYMPOBAaTbh TIE€OMETPUYECKHUE
MOJENH;

dbopMHpoOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO IMOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (opMHpOBaHME MOHWMAHUS POJM AKCMOMATUKHU TPU
IIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIAJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMEHUsI UX MPUMEHATb, MPOBOAMTH JOKAa3aTeJIbHbIE PACCYXKIEHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a4a4 U 3aJ1a4 C IPAKTUUYECKUM COJICPKAHUEM,
dbopMupOBaHHE TMpPEICTaBICHUs O HEOOXOJUMOCTH  JOKa3aTelbCTB  IPH



000CHOBaHUY MAaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JETYKTUBHBIX PACCYXKICHUN;

pa3BUTHE U COBEPUICHCTBOBAHUE MHTEIUICKTYAJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM 00y4Jaromuxcs, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUH;

dbopmupoBaHre (DYHKIIMOHAILHONH TPAMOTHOCTH, PEJICBAaHTHOW TE€OMETPHH:
YMEHHUSI PACHO3HABATh TMPOSBICHUS TECOMETPUUYECKUX TMOHSTHH, OOBEKTOB U
3aKOHOMEPHOCTEH B pealbHBIX JKMU3HEHHBIX CUTYAlMSIX W MPU U3YYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pPEaJbHBIX CHUTYallMid, HUCCJIEIOBAaHUS TOCTPOEHHBIX MOJIEIEH,
MHTEPIIPETALNY MOJTYYEHHBIX PE3YyJIbTATOB.

OCHOBHBIMH COJIEpKaTEIbHBIMU JIMHUSIMH y4eOHOTO Kypca «I'eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IJIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpPAMHATH B
MIPOCTPAHCTBEY, «JBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSIMUY», PEIICBAHTHBIMU T€OMETPUM HA YIIIyOJIEHHOM YpOBHE OOyUCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIEPKATEIbHBIM JIMHUSAM y4eOHOTO Kypca, a
dbopMHpoBaHUE  JIOTMYECKUX yMEHUH  pacmpenenserca He  TOJbKO IO
CoJIep KaTeNIbHbIM JIMHUSM, HO U 10 rogam oOyudenus. Coaep:kaHue oOpa3oBaHuUs,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOl padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, IPUHIIUIHAIBHBIM BOIIPOCAM 00yYaronuecs
oOpamaquch HEOJHOKpPAaTHO. JTO  TMO3BOJIIET OPraHW30BaTh  OBJAJCHHE
r€OMETPUYECKUMH TTOHSATHUSIMU U HaBBIKAMU TOCIIEIOBATENIBHO U MOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIINUIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OONIYIO
CUCTEMY T'€OMETPUYECKUX MPEJICTABICHUN 00YUYaIOIIUXCsl, PACIIUPSS U YIITyOJIsist
e€, 00pa3ys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EHUIO TEOMETPUHN Ha YIiIyOJIEHHOM YPOBHE MO3BOJISAET:

co3math  ycnmoBus i auddepeHunanuu  00ydeHHs,  MOCTPOCHUS
VUHIUBUIYAIbHBIX ~ 00pa30BaTeNbHBIX MporpamMM, OOECHeUnuTh YIriyOnEHHOE
U3Y4YeHHUE TEOMETPHUH KaK COCTaBIISIONIEH yueOHOro mpeamera «MaTteMaTukay;

MOATOTOBUTH OOYYAIOIMMXCA K TMPOAOKCHUIO HW3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01UM 1 poecCuoHaTBHBIM 00pa30BaHUEM.

PaGouas nporpamma Boctiutanus MbOY «Cypckas CIL Ne 2 peanuzyetcs B
TOM YHCJI€ M 4YEepe3 UCIOJIb30BaHUE BOCIUTATEIBHOTO TMOTEHIMAada YPOKOB
MaTteMaThuku. BocnuTaTenbHbIN OTEHIMAN IpeaMeTa «MartemaTukay peann3yeTrcs
yepes:



— moOyxJaeHue oO0ydJarommxcs CcoOJoAaTh Ha YPOKE OOIICTIPUHSITHIC
HOPMBI TOBEICHUSA, TpaBUia OOIIEHUS CO CTapUMH (NeAarorn4ecKuMu
pabOTHUKaMH) UM CBEPCTHHKaMH (OOy4YarOUIUMHUCS), MPUHIUIBI  y4yeOHOU
JTUCIMIUIMHBL W CcaMOOpraHu3anuu. MeTolbl U TpPHUEMBI: OOCYXJACHHE MpPaBHII
oOImieHnss co crapmuMu  (YYUTEISIMH) U CBEPCTHUKaMH  (IIIKOJIbHUKAMU),
MIPUHIIATIEI Y9eOHOW TUCIIUTUIMHBI U CaMOOPTaHU3AIINY;

— TpPUBICYCHHE BHHMAHHUA OOYYAIOMIMXCS K LEHHOCTHOMY acCIeKTy
U3yd4aeMbIX Ha YpOKax IMpeIMEeTOB, SBICHUH, COOBITUH uepe3: oOpalleHue
BHUMAaHUSI Ha HPABCTBEHHBIEC aCIEKThl HAYYHBIX OTKPBITUNA, KOTOPbIE U3y4aloTCs B
JaHHBIA MOMEHT Ha YPOKE; Ha TMPEACTaBUTEICH YYCHBIX, CBS3aHHBIX C
U3y49aeMbIMHU B JIaHHBI MOMEHT T€MaMH, Ha TOT BKJIaJ, KOTOPHI OHH BHECIH B
pa3BUTHE Halllel CTpaHbl MU MHpA, HA JOCTOWHBIE MOJPaKaHUS MPUMEPHl HX
KU3HU, HA MOTHUBBI MX TOCTYNKOB. METOJBI U MPUEMBI: OpTaHHU3aIs padOTHI C
MOJIy4a€MO Ha YpPOKE COLIMAIbHO-3HAYMMON HH(pOpMalue, THUIUUPOBAHUE €€
0OCY>KIIeHMsI, BBICKA3bIBAaHUSI 00YUAIOIIMMHUCS CBOETO MHEHHUS, BBIPAOOTKHU CBOETO
OTHOILICHUS;

— HCHOJB30BaHUE BOCIUTATEIBHBIX BO3MOXKHOCTEH COEP)KaHUS YIEOHOTO
npeaMera s QOPMHUpPOBaHUS y OOYYaAIOMIUXCS POCCUHUCKHUX TPaIUIIMOHHBIX
JyXOBHO-HPABCTBEHHBIX U COIMOKYJIBTYPHBIX IIEHHOCTEH. METOAbl U TPHEMBI:
JEMOHCTpalMs JeTsIM IHpUMepa OTBETCTBEHHOTO, TIPa)JIaHCKOIO IOBEACHUS,
OpPOSIBJICHUS] ~ YEJOBEKOJIIOOMS U J0OpOCepAeUYHOCTH,  depe3  1moadop
COOTBETCTBYIOILIMX TEKCTOB Uil YTEHUs, 3a4ad JUIsl pelIeHus, HpOoOJIEMHBIX
CUTyalui Jyist 00Cy»KJIeHUsI B KJ1acce);

— BKIIOYEHHE B YPOK UIPOBBIX MPOLEAYpP, KOTOpbIE IOMOTAIOT
MOJIIepKaTh MOTHBALMIO OOYYAIOMIMXCS K TMOJYYCHHIO 3HAHWHM, HalaKHUBAHUIO
MNO3UTUBHBIX MEXJIMYHOCTHBIX OTHOIICHHUH B KJacce, MOMOTaloT YCTAaHOBJICHHUIO
no0poxenarenbHON aTMoc(hepsl BO BpeMsl YpOKa;

— TPUMEHEHHE Ha YPOKEe MHTEPAKTUBHBIX (OpM pabOTHI, CTUMYIHPYIOIINAX
MO3HABATEIbHYIO0 MOTHUBAIIUIO 00YJArOIINXCSI.

— TpPUMEHEHHE TPYNIOBOW paboThl WM pabOThl B TMapax, KOTOpHIC
CHIOCOOCTBYIOT Pa3BUTHUIO HABBIKOB KOMaHAHOW pabOThl M B3aWMOJEUCTBUIO C
JIPYTUMH 00Yy4arOIIUMHUCH.

— BbIOOp M HCHOJB30BaHUE HA ypOKaX METOAOB, METOAMK, TEXHOJIOTHUH,
OKa3bIBAIOIIMX BOCIUTATEIBHOE BO3JECHCTBUE HA JIMYHOCTh B COOTBETCTBUU C
BOCIHUTATEIbHBIM UACATIOM, LEIbIO U 3a1a4aMH BOCIIUTAHUS;

— WHUIMHPOBAHUE W TOAJACPKKA HCCIEIOBATEIbCKON JIeATEIHbHOCTH
IIKOJILHUKOB B ()OpME BKIIOYECHHS B YPOK pAa3jMYHBIX HCCIEIOBATEIbCKIX
3aIaHUN M 33724, YTO JAa€T BO3MOXHOCTh OOyYaromMMCsi MPUOOPECTH HABBIKU
CaMOCTOSITENIFHOTO PEHICHHsT TEOPETUYECKOW MpoOJeMbl, TE€HEPUPOBAHUSI U



oopmiteHnss COOCTBEHHBIX THITOTE3, YBAKUTEIHBHOT'O OTHOIIICHUS K Ty)KHM HJIESM,
MyOJIMYHOTO BBICTYIICHHUS, apTyMCHTHPOBAHHMS W OTCTAMBAaHUS CBOCH TOYKHU
3peHus. MeTombl W TIPHEMBI: peaqu3alus HWHAWBHIYAJIbHBIX M TPYIIIOBBIX
WCCJICIOBATEIILCKUX MTPOCKTOB.

— YCTaHOBJICHHE  YBAXKHUTEIBHBIX, JIOBEPUTCIBHBIX, HEPOPMAIbHBIX
OTHOIICHUI MEXIYy YYUTEIEM U YUCHHKAMH, CO3/IaHe Ha YPOKax dMOITMOHAIBHO-
KOM(pOPTHOM cpebl;

— opraHm3ainys 1edcrBa MOTUBUPOBAHHBIX W APYAMPOBAHHBIX YUAIIHXCS
HaJl UX HEYCIICBAIOIIMMHU OJHOKJIIACCHUKAMH, JAOIIETO IMKOJIBHHUKAM COITHAIBHO
3HAYMMBIH ONBIT COTPYJHWYSCTBA M B3aMMHOW MOMOIMU. METOIBI W IMPUEMBI:
HAaCTaBHUYECTBO.

Ha wu3yuenue yueOHOrOo Kypca «l'eomerpusi» Ha YriIyOJIEHHOM YpOBHE
orBoauTcs 204 gaca: B 10 ximacce — 102 gaca (3 gaca B Hemenmio), B 11 xmacce — 102
yaca (3 Jaca B HEJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  NOHATHS  CcTepeoMeTpuu. Touka, mpsMas, IUIOCKOCTb,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble M CKpelmBaromuecss npsmbie. [Ipu3Hakum CKpemumBarOmuXcs
npsmbIX. [lapamienbHOCTh NPSIMBIX U IIJIOCKOCTEM B MIPOCTPAHCTBE: MapaJlIe/IbHbIE
IPSIMBIE B IPOCTPAHCTBE, MAPAIUICIIBHOCTD TPEX MPSIMBIX, NaPAIIIEIBHOCTD NPSMON
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajJIENbHOTO MPOEKTUpOBaHUs. I300paxeHue
buryp B mapajjiesibHON MPOEKUUU. YTl C COHANPABIEHHBIMU CTOPOHAMH, yroJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleiibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (PUTYpbl Ha IUIOCKOCTH: TETpasAp, MapajuleleuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
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,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHIUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX MePHEHIUKYIISIpax.

Yrael B NPOCTPAHCTBE: YroJl MEXAY NPSMOM M IUIOCKOCTBIO, JBYIPAHHBIN
yTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAaHHOIO yria. TeopeMbl KOCMHYCOB U CHUHYCOB IS
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapajutenienumier, NOPSAMOYIOJIBHBIM — MHapajulesienune]] W  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosibHas nUpamuiaa,
npaBwibHas U yceu€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPaBWJIBHOW nupamubl. lIpaBuibHbIE MHOTOIpaHHMKM: IpaBWIbHAsA IpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpasap, KyO. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanp OOKOBOM HOBEPXHOCTH M IIOJIHOM IOBEPXHOCTU NPSIMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IPOCTPAHCTBE. OJIEMEHTBI CHUMMETPUM  IPABWIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenunea1a, CUMMETPHUsS NPABWIBHBIX HPHU3M, CHMMETpPHUS IPAaBHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOpa, BEKTOpPHl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE W  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
qucyio. CBOMCTBA CIIOKEHHsI BEKTOPOB. CBOICTBA YMHOKEHHsI BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapauienenunena. Teopema O pPas3jIOKEHHH BEKTOpa IO TpEM
HEKOMILUTIaHApHbIM  BekTOopaM. IIpsiMmoyrosibHass  cucreMa  KOOpJIMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBs3b MEXIAy KOOpPAMHATAMH BEKTOpA U
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KJIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TMOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpalieHUs:
WIMHIpP, KOHYC, yCEU€HHBIH KOHyC, cdepa, map. B3ammHoe pacmonoxkeHune
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuuapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE cBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U1 KoHyca. O0BEM 11apa U mMapoBOro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
WIMHApP, ONMHCaHHAas oOKojo wwinHapa. llepeceuenne cdepbl u 1mIapa ¢
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cheppl, BIUCAHHOW B MHOTOTPAHHUK WA TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeix Quryp. IlpeoOpazoBanue mnogodusi, romoteTusi. PeimieHue 3amau Ha
IJTIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LUINHIPA
(mapaymienbHO YW TEPHEHAMKYJISIPHO OCH), CEUEHHUsI KOHyca (mapasuielibHbIe
OCHOBAHMIO U TIPOXOJIAIIME YEpE3 BEPIIHUHY), CEUCHUS 11apa, METOAbl MOCTPOCHUS
CEUEHUI: METOJ| CIEI0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOM NEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. OmnepauMu Haja BeKTopaMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHaTtel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs] B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakenus. JIBUKEHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapaliebHBIA TEPEHOC,
LCHTpaJbHAsE CUMMETpPUS, 3€pKAbHAsA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
Opoueayp TIpaxaaHcKoro oOmiecTBa (BbIOOpBI, ONPOCH U JAPYroe), yMEHHUE
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIVIOMY U HACTOSLEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MAaTEMAaTUKOB U POCCUHMCKON MAaTeMaTUYECKOW IIKOJIbI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'O0 CO3HAHUsA, dTHUYECKOTO ITOBEJIECHMS, CBA3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTH4ecKoe BOCIIUTAHUE:

JCTETUYECKOE OTHOIIEHUWE K MHPY, BKIIOYAs DJCTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYECKUEe 3HAHUS B
MHTEpecax 3/10pOBOro U 0e30macHoro oopasa KM3HHU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHME:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOM  KYJIbTYpbl, ITOHHUMAaHHE BJIUSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHUE MATEMATHYECKUX 3HAHWUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karollel cpenpbl, IJIAHUPOBAHHE IIOCTYNIKOB M OIICHKM HX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEYECKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS 1LHUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTHUWA, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpeJICIICHHS TIOHATHUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MpPU3HAK Kilaccu(UKaIuy,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3M U POTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JleJIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3aKIIOUCHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC CYXKICHUS U BHIBOJIBI;

BBIOMpATh C€Moco0 pelieHuss y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMpOCH,,  (PUKCHpyIOIIME  OPOTHUBOpeuHe,  mpoliemy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (popMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

POrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpOLlecca, a TaKXkKe BbIABUTATH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBISIBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETAa Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOHMpaTh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IMYHBIX TUIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesiMU - OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIp@XaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOU TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEM, HAICJICHHbIE Ha IOHUCK
pelIeHns, COIOCTABIIAThL CBOM CYXACHUA C CYXIACHUAMHU APYIHX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3ULHUNA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ Y4ETOM HOBOU MH(OpMaIUH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJa/J€Th  HABBIKAMU  IIO3HABAaTEIbHOM  pediieKcMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MMPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca MU pe3yibTaTa peIIeHUs
MaTeMaTU4YEeCKOH 3a/1a4H;

IIPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IIPH PELICHUU 33J]1a4H,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OLICHHBATh COOTBETCTBHE PE3yJIbTaTa UEIN U YCIOBHUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH YYeOHbIX 3a7ady, NPUHUMATh 1€Ib COBMECTHOMU
JESTEIbHOCTH, IUIAHUPOBAaTh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX (popMax paboThl (0OCykaeHus, OOMEH MHEHHI,
«MO3TOBbIE IUTYPMBl» U HHBIE), BBINOJIHATH CBOK 4YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSATHUSMU CTEPEOMETPUU TIPU
peLIEeHNUH 337a4 ¥ IPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCHUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(PUIIUPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B TPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHATUSMHU, CBS3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH OHATUSIMU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJIacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHATHUSIMHU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHUKOB TIOCKOCTBIO;

e BBINOJHATh napajuiebHOE, LEHTPAIBHOE U OpPTOrOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOIAAMU, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKHU M3 PUCYHKOB MPOCTHIX O0BEMHBIX (hHUTYp:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FTeOMETPUUYECKUX TEJ ¢ TPUMEHEHuEM HopMy;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb W IUIOCKOCTh CHMMETPHH, LEHTP, OCb W IUIOCKOCTh CHMMETPUU
duryps;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpAMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHCTBUS HAJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XXJICHUE TCOMETPUYECKUX BEIUYUH, MPUMEHSSI HU3BECTHBIE METOMbI
MIpU PEIICHUN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJEKaTh, MPeoOpPa3OBBHIBATH M WHTEPIPETUPOBATH HWHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (Urypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJYYCHHbIC 3HAHUS HA TMPAKTUKE: CpaBHUBATh W
aHaJM3UPOBATh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKAa PpEeUIeHHs] MaTeMaTH4eckd  CcQOopMyIHMpOBaHHOU
npoOIeMbl, MOJAEIUPOBATh pEaJbHBIC CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKTUYECKUe 3aJaud,
CBSI3aHHBIC C HAXO0XKJICHUEM F€OMETPUUYECKUX BEIUYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHSAMH, CBA3aHHBIMU C LUJIUHAPUYECKOH,
KOHMUYECKOH U CHEepUYecKOl TMOBEPXHOCTSMHU, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

ONEPHUPOBATH MOHATUSMH, CBSI3AHHBIMH C TE€JIAMU BPAILCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapowm;

pacmo3HaBaTh Tejla BpalleHus (UWIUHAP, KOHYC, chepa W map) u
OOBSICHATH CIIOCOOBI MOTYYESHUS TEJ BPaICHHS,;

KJIacCU(UIIMPOBATh B3aUMHOE PACIIOJIOKeHUE c(hephl U MITIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0OBEMBI U IUIONMIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOIHO OIEpPUPOBATh MOHATUSMH, CBS3aHHBIMH C KOMOWHAITUSIMHU TEI
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaIlCHUS;

BBIYHCIIATh COOTHOIIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
ITOTO0OHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBINOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTE)KU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

cBOOO/IHO OIEPUPOBATH MOHATUEM BEKTOP B IPOCTPAHCTBE;

BBITNIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a4X HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYHMCIICHHE PAacCTOSHUM OT TOYKM JIO IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300paXEHUSI MHOTOTPAHHUKOB W TEN BpallCHUS TMpH
MapaJyIeIbHOM ~ TIEPEHOCE, UEHTPAJIbHOM CUMMETPUHU, 3€pPKaIbHOU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHHSI MHOTOTPAHHUKOB M TEJ BpAlllCHMs: CEUEHUS LUIUHIPA
(mapaJuienbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaliieabHbIe
OCHOBAHMIO M MPOXOSALIUE YepE3 BEPIINHY), CEUEHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPHUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/a4y, MPEANOJaralolIuX HECKOJIbKO IIAaroB PEIICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

pelmarb 3aJayd Ha JOKa3aTeIbCTBO MATEMATHYECKUX OTHOLICHWN H
HAXO0XKJEHUE T€OMETPUUECKUX BEIIMYNH;

IPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI [IPU PELIEHUU CTEPEOMETPUUECKHX 3a/1a4;

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTH4ecKu  CPOpMYIMpPOBaHHOW  MpPOOJIEMBI,  MOAETUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpEeACTaBICHUS 00 OCHOBHBIX 3Tamax pPa3BUTHS T'€OMETPUHM Kak
COCTaBHOM 4acTH yHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 23 1
5 B3anMHOe pacnonokeHue npsmsIx B 5 1
MIPOCTPAHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 [lepnieHIUKYISIPHOCTD MPSMBIX U 25
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iejioB U TeEM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) [ToBTOpEHME, 0606meHPUIe " 15 1
CUCTEMAaTH3aIHsl 3HAHUH
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Tnomany moBepXHOCTU U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JBroKeHUs 5 1
7 [ToBTOpEHuUE, 0606HI€HI:I€ u 17 5
CUCTEeMAaTH3aIHsl 3HAHUH
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

KoaunuecTBO 4acoB

Tema ypoka
Bcero

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKE IIJIOCKOCTH, MapalieIbHbIX 1
MPSMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

KoHnTpoJbHbie
padoTshI

IIpakTHYeckue
padoTshI

JlaTa
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTeJibHbIE

pecypchbl

[ToHsATHS CTEpeOMeTpHH: TOYKa, IpsiMasi,
IIJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE

MpaBUIIa U300paKEHHs Ha PUCYHKE 1
TUIOCKOCTH, MapaJuICIbHBIX TPSIMBIX

(OTpe3KOB), CepeIMHBI OTPE3Ka

IlousTus: MEPECCKArOImMMrECs IMI0CKOCTH,
IepeceKkarommecs npsaMas 1 rmjiIoCKOCTh; 1
MOJIYIIPOCTPAHCTBO

[TonsTHS: MepeceKkarouecs MIOCKOCTH,
nepeceKarommecs npsimasi ¥ miocKocCTh; 1
MOJIYTIPOCTPAHCTBO

MHororpaHHUKH, H300paKeHne

MPOCTEHIINX MPOCTPAHCTBEHHBIX QUTYD, 1
HECYIIECTBYIOIINX 0OBEKTOB

MHororpaHHUKH, H300paKeHne

MPOCTEUIINX MPOCTPAHCTBEHHBIX (UTYP, 1
HECYIIECTBYIOINUX O0HEKTOB
AKCHOMBI CTEPEOMETPHH U TIEPBBIC
CIICZICTBUS U3 HUX




KoaudecTBO 9acoB

Tema ypoka
Bcero

KonTpoabubie IlpakTuueckue

padoThI

padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

AKCHOMBI CTEPEOMETPUHU U IIEPBBIE
CJIEJICTBHS U3 HUX

10

11

12

13

AKCHOMBI CTEPEOMETPHUH U TIEPBhIC
cneacTBus u3 HUX. CriocoObI 3aaHus
MPSIMBIX ¥ IJIOCKOCTEH B MPOCTPAHCTBE.
O003HaueHUS IPSMBIX U TUIOCKOCTEH

N300pakeHne ceueHuil mupaMubl, Kyoa u
IIPU3MBI, KOTOPBIE ITPOXOJAT YEPE3 UX

pebpa. M3o0pakeHne epecedcHHsI 1
IIOJIyYEHHBIX IIIOCKOCTeN. PackpammmBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE TPOXOJAT YEPE3 UX

pé6pa. N3o0paxkeHue nepeceueHust 1
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOECHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

MIPU3MBbI, KOTOPBIE MTPOXOJAT Yepe3 uX

pé6pa. N3obOpakeHune nepeceueHust 1
MTOJIYYEHHBIX IIJIOCKOCTEN. PackpammBanue
MTOCTPOCHHBIX CEYEHUI pa3HbIMU LIBETAMU

N300paxkeHne cedeHuit mupamMuibl, Kyoa u
IIPU3MBI, KOTOPBIE IPOXOIAT Yepe3 UX
pé6pa. N3o0pakeHune nepeceueHust
MOJYYEHHBIX IUIOCKOCTEH. PackpammBanne




n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabubie IlpakTuueckue

padoThI

padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

14

IMOCTPOCHHBIX CEUCHUH Pa3HbIMU LIBETAMU

Merton cnenoB uisi HOCTPOCHUS CEUYCHUM

15

Mertoa cnesoB AJisi MOCTPOSHUS CEUEHUH.
CBoiicTBa nepeceueHnid MpsIMbIX U
IJIOCKOCTEN

16

Mertop cie1oB Uit HOCTPOCHHS CEUCHUH.
CaoiicTBa niepece4eHuid NpsIMbIX U
IIJIOCKOCTEN

17

18

19

20

[TocTpoeHue ceueHuit B mupamuie, Kyoe
o Tpém ToukaM Ha pébpax. Co3nanue
BBIHOCHBIX qepTemel‘/’I U 3aIIMCh 111aroB
MMOCTPOCHHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIHCh [1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
1o TpéM Toukam Ha pébpax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe
o TpéM Toukam Ha pébpax. Co3mnanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
IIOCTPOEHUS




n/n

KoaudecTBO 9acoB

Tema ypoka
Bcero

KonTpoabubie IlpakTuueckue

padoThI

padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

21

[ToBTOpenue nnanumerpun: Teopema o
MPOIMOPIIMOHANIBHEIX oTpe3kax. [Tomodue 1
TPEYroJbHUKOB

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B CCUCHUSIX HA
BBIHOCHBIX 4epTexkax. Mcropus pazButus
TJITAHUMETPUHU U CTEPEOMETPUH

23

24

25

26

27

Kontponbhas padota "AKCHOMBI
crepeomerpun. Ceuenus"

B3anMHoe pacnosioxkeHue npsMbIX B

npoctpancTse. CKpenBaronyecs

npsmble. [Ipu3Haky ckpelmuBarommxcs 1
npsMbix. [lapaniensHble IpsMbIe B

MIPOCTPAHCTBE

TeopeMa 0 CyleCTBOBAHUH U
€IMHCTBEHHOCTH IIPSIMOM IapajuIeIbHON
JAHHOM NPSAMOU, IPOXOAAILEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIeKAIIeH Ha JaHHOU
npssMoi. Jlemma o nmepecedeHnmn
MapaJuIEIbHBIX MPSAMBIX INIOCKOCTHIO

[TapannenpHOCTH TpeX HMpsiMBIX. Teopema o
TpEX MapajuleabHbIX IPAMBIX. Teopema o 1
CKPEILMBAIOIINXCS MPSMBIX

[TapaenpsHOE IPOEKTUPOBAHHUE.
OcHOBHBIE CBOWCTBA NapAJIIEIBLHOTO




n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabubie IlpakTuueckue

padoThI

padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

npoektupoBanus. 300pakeHue pa3HbIX
buryp B mapaielbHON MPOSKIIUN

28

29

30

31

32

enTpanbHas npoekus. Yrou ¢
COHAIPABJICHHBIMUA CTOPOHAMH. YTOJI
MEXy MPSIMBIMU

321,[[3.‘11/1 Ha J0Ka3aTCJIbCTBO U
HCCICOOBAHUC, CBA3AaHHBIC C
PACIIOJIOKCHHUEM IIPSAMBIX B IIPOCTPAHCTBE

[TonsaTHA: MapaIENbHOCT IPAMON U
IJIOCKOCTH B pocTpaHcTse. [Ipu3Hak
MapaJuIeIbHOCTH IIPSIMOU U MJIOCKOCTH.
CaolicTBa napamienbHOCTH IPSIMOH U
IIJIOCKOCTH

FGOMeTpI/I‘ICCKI/IC 3aJa4d Ha BBIYHMCIICHUC U
A0Ka3aTCJIbCTBO, CBA3aHHBIC C
MapaJiICJIbHOCTBIO ITPAMBIX U MIOCKOCTEH
B IIPOCTPAaHCTBC

[TocTpoenne ceuenus, MPOXOASILETO Yepes
JAHHYIO IIPSIMYIO Ha YepTekKe U
[apajuIeIbHOTO APYrou npsMon. Pacyér
OTHOLIEHUN

33

[TapannensHast npoeKUKs, IPUMEHEHUE
JUTSI TIOCTPOCHUS CEYCHHH Ky0a 1
napauienenunena. CeoncTaa
napajuieJienumneaa 1 Ipu3Mbl




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
34 [TapannensHble muockoctu. Ipusnaku 1
[apajuIeIbHOCTH JBYX IJIOCKOCTEN
Teopema o mapaienbHOCTH U
35 €IMHCTBEHHOCTH IIJIOCKOCTH, MPOXOAsIIeH 1
4yepe3 TOUKY, HE MPUHAISKALYIO0 TaHHOM
IJIOCKOCTH U CIICACTBUS U3 HEE
CBoiicTBa napajiesbHbIX IUIOCKOCTEN: O
36 [1apaJUIEIIBHOCTH MIPSIMBIX IEPECEUYEHUs 1
IIPU NIEPECEUEHUN JIBYX MapaJLICIIbHbBIX
IIJIOCKOCTEMN TPEThen
CBoiicTBa napanenbHbIX MIOCKOCTEN: 00
OTpe3Kax NapajuleIbHbIX MPSMBIX,
37 3aKJIFOUYEHHBIX MEX]y NTapajlJIeIbHBIMU 1
IJIOCKOCTSIMU; O MTEPECEUEHUH MPSMOH ¢
JBYMsI TapaJlJIeIbHBIMU JIOCKOCTSMHU
38 IToBropenue: Teopema ITugaropa Ha 1
IJIOCKOCTH
39 [ToBTOpEHME: TPUTOHOMETPUS 1
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA
40 CaoiicTBa Ky0a U IpSIMOYTOJIBLHOTO 1
napajuiefenuneaa
41 Brruucnenue JUInH OTpe3KoB B KyOe U 1
IIPSIMOYTOJIBHOM TIapajuleIenuIe e
42 [lepnieHIUKyYISIPHOCTD MPSMOU U 1




n/n

Tema ypoka

KoaudecTBO 9acoB

Bcero

KonTpoabubie IlpakTuueckue

padoThI

padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

mockocty. [Ipusnak
MEPIEHIUKYISIPHOCTHU IIPSMOH U
IJIOCKOCTH

43

[lepneHMKyIAPHOCTD NPSMOM U
mockocty. [Ipru3nak
NIEPIEHIUKYISIPHOCTHU IIPSIMOH U
IJIOCKOCTH

44

45

46

Teopema o CyiecTBOBaHUH U
€MHCTBEHHOCTH MPSIMOM, IPOXOAAIIEN
yepe3 TOUKY MPOCTPaHCTBA U
MEPIEHANKYISIPHOMN K MNIOCKOCTH

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

IInockoctu u MNEPNCHAUKYIAPHBIC UM
MMpsAMBIC B MHOT'OI'paHHUKAX

47

[lepneHuKyIsp ¥ HAKIOHHAS.
[TocTpoeHne nepneHuKyIIsipa U3 TOYKH HA

MPSAMYIO

48

49

[lepnieHIuKynsAp U HAKJIOHHAS.
[Toctpoenue neprneHauKyspa U3 TOYKU Ha
MPSIMYTO

Teopema o Tpéx nepneHANKYISIpax
(nmpsimast 1 oOpaTHast)

50

Teopema o TpEX nepneHANKYIIpax




KosnuuyectBo yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue I/IS){[‘IEHI/IH Oﬁp:?,oql:I;TeJIbl-lble
padoThI padoThI pecypenI
(mpsimast 1 oOpaTHasi)
51 VYros Mexay CKpelyBaroIMMUCS 1
MPSIMBIMU
[Touck neprneHIMKyIspHBIX IPSAMBIX C
52 MTOMOMUIBIO NEPIIEHINKYISIPHBIX 1
IIJIOCKOCTEMN
53 OpToroHaibHOE IPOSKTUPOBAHUE 1
[Toctpoenue ceuenuii Kyoa, MpU3MBI,
54 MPaBUIILHON TUPAMHJIBI C TIOMOIIIBIO 1
OpPTOTOHAJILHOM MPOEKIINH
ITocTpoeHue ceuenuit kyoa, Ipu3Msl,
55 IIPaBWJIBHOM MUPaMUABI C TIOMOILBIO 1
OpPTOTOHAJILHOM NMPOEKINH
CuMMeTpHs B IPOCTPAHCTBE
56 OTHOCHTEJIBHO IUIOCKOCTH. [InockocTn 1
CUMMETpPUI B MHOTOTpPaHHHUKaX
57 [Ipu3Hak nepneHAuKyIIpHOCTH IPSIMON U 1
IJIOCKOCTH KakK CJIEJICTBUE CUMMETPUU
58 [IpaBunbHBIE MHOTOIpaHHUKU. Pacyér 1
paccTOsSHUM OT TOUKH JI0 IIIIOCKOCTH
59 [IpaBunbHBIE MHOTOTpaHHUKU. Pacyér 1
paccTOsSHUI OT TOUKH JI0 IIIIOCKOCTH
60 CriocoObl ONyCTUTH NEPIIEHANKYISAPHIL: 1

CUMMCETpPUA, CABUT TOYKHU I10




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
MapajuIeIbHON IIPSIMOU
61 CaBur 1o HenapauieJIbHOW NpsiMOH, 1
M3MEHEHUE PACCTOSHUN
KontponbHas padota "B3anmuoe
62 PaCIOJIOKEHUE TPSAMBIX U IIJIOCKOCTEH B 1 1
npocrtpaHctae"
[ToBTOpEHME: Yroa MEXAy IPSIMbIMU Ha
63 IJIOCKOCTH, TPUTOHOMETPHS B 1
MIPOU3BOJILHOM TPEYTOJIbHUKE, TEOpEMa
KOCHHYCOB
[ToBTOpEHME: yrom Mexay
64 CKPEILMBAIOIUMUCS IPSIMBIMU B 1
MIPOCTPAHCTBE
65 I'eomeTprueckue METOABI BEIYUCICHUS 1
yria MeXy NPSIMBIMA B MHOTOI'paHHUKAX
66 JIByrpanHbIil yroi. CBOMCTBO JIMHEHHBIX 1
YIJI0B JBYTPaHHOIO yria
67 [Tepnenaukynspasle m1ockocTH. CBONCTBA 1
B3aMMHO NEPIEHIUKYISIPHBIX MIIOCKOCTEN
[Ipu3Hak nepneHmKyISpHOCTH
68 IJTOCKOCTE; TeopemMa o0 MpsiMOi 1
nepeceyeHus IByX MI0CKOCTeN
MEPIEeHIUKYISAPHBIX TPEThEN IIOCKOCTH
69 [IpsiMoyToNBHBIN Mapajuienenunesn; Kyo; 1




n/n

KoaudecTBO 9acoB

Tema ypoka
Bcero

KonTpoabubie IlpakTuueckue

padoThI

padoThI

JlaTa
U3ydeHust

DJIEeKTPOHHbBIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

HU3MEPEHMS], CBOMCTBA IPAMOYTOJIbHOTO
napajulielenune1a

70

71

TeopeMa 0 AuaroHajav mnmpsAMOyroJIbHOro
nmapajjeacnuieaa u CICACTBUC U3 HeE

CTepeOMeTpI/I‘IeCKI/Ie U IIPUKIIATHBIC

3aJa4yu, CBA3aHHBIC CO B3aMMHBIM 1
PACIIOJIOKCHHUEM IIPAMBIX U IINIOCKOCTH

72

[loBTOpEHME: CKpELIMBAIOLIUECS PSMBIE,
napasJiesibHble INIOCKOCTH B CTaHAapPTHBIX 1
MHOTI'OI'paHHHMKaxX

73

[Tapa mapasnienbHbIX IIOCKOCTEN Ha
CKPEIIUBAIOIINXCS MPSMBIX, PACCTOSTHUE
MEXy CKPEIIUBAIOITUMUCS MPSIMBIMU B
MIPOCTHIX CUTYAIUSIX

74

75

76

PaccrosiHue OT TOUKH J10 TNIOCKOCTH,
paccTosiHue OT IpsIMOM J0 TNIOCKOCTH

Beluncrnenne paccTossHUN MEXKIY
CKPELIUBAIOIIUMUCS IPSIMBIMHU C 1
ITOMOILBIO NEPIEHAUKYIIIPHON TUIOCKOCTH

TpéXrpaHHblid yroy, HepaBeHCTBA IS
TpexrpaHHbIX yrioB. Teopema ITudaropa,
TEOPEMBI KOCUHYCOB U CHUHYCOB IS
TPEXTPAHHOTO yIjia

77

DneMeHTHI ChePUIECKON TeOMETPHH: 1




KoaudecTBO 9acoB

DJIEeKTPOHHbBIE

Ne Hara undgposbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypenI
reoJIe3NYeCKUe JIMHUYU Ha 3emiie
Kontposbnas padota "Yrib1 u
78 " 1 1
paccTosiHus
79 Cucremaru3zanus 3HaHul "MHOTOrpaHHUK 1
U €ro 3J1eMeHTHI"
80 [Tupamupa. Bunsl nupamua. [lpaBunsaas 1
nupaMuia
81 [Tpusma. [IpsimMast u HaKIOHHAS TPU3MBIL. 1
[IpaBuibHas mpusma
82 [IpsiMoit napaynenenunen, 1
IPSIMOYTOJIbHBIN Mapasuienenunesn, Kyo
83 Brimykiieie MEHOTOTpanHuKH. Teopema 1
Ditnepa
Beimykisie MHOrorpanHuku. Teopema
84 Olinepa. [IpaBunbpHBIE U OTYNIpaBUIIbHBIE 1
MHOTOTPaHHUKH
85 KonrtponbHas pabora "MHoOrorpaHHUKH" 1 1
86 [ToHsATHE BEeKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 CymMma BEKTOpOB 1
88 Pa3zHocTh BekTOpOB 1
89 [IpaBuiio napamenenunena 1
90 YMHOXEHHE BEeKTOpa Ha YHCIIO 1




KosmyecTBo yacoB DJIeKTPOHHbBIE
°
I.:‘;I Tema ypoka Beero KonTpoabubie IlpakTuueckue m?j::ﬂﬂ oﬁp:;)q;zzzienme
padoThI padoThI pecypenI
Paznoxenue BekTopa 1o 6aszucy Tpéx
91 BEKTOPOB, HE JICKAIIUX B OJTHOM 1
TUIOCKOCTH
92 CkasipHOE TIPOU3BEICHUE 1
93 Brruunciienue yria Mexy BEKTOpaMu B 1
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
95 [Ipocreiimme 3aaa4u ¢ BEKTOpaMH 1
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1
97 IIpocreiimme 3a1aum ¢ BEKTOPaMH 1
98 O06o0mieHne 1 cucTeMaTu3amys 3HaHUH 1
99 O060061IeHre U crucTeMaTu3alus 3HaHu! 1
100 HToroBast KOHTpOJIbHASA paboTa 1
101 WroroBas koHTpoJsibHas paboTa 1 1
102 O06o0061IeHre U cucTeMaTu3alus 3HaHU! 1
OBUIEE KOJIMYECTBO YACOB I1O 102 6 0

[TPOT'PAMME




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne i/ Tema ypoka Kontpoabubie IlpakTuuyeckue
Bcero u3y4eHusi  o0pasoBaTe/bHbIE
padoThI padoThI
pecypcsl

1 IToBTOpenue TeMsl "KoopauHarsl BeKTOpa 1

Ha IUIOCKOCTH U B IPOCTpaHCTBE"
5 [ToBTOpenue temsl "CkasspHoe 1

IIPOU3BEICHNE BEKTOPOB"
3 IloBTOpEeHuEe TeMsbl "Brrunciaenue yria 1

MEXly BEKTOpaMH B IIPOCTpaHCcTBE"
4 [ToBTOpEHUE TeMBI Y paBHEHHE MTPSIMOH, 1

MPOXOISIICH Yepe3 ABE TOUKU"
5 YpaBHEHHE IOCKOCTH, HOpMaJlb, 1

ypaBHEHHE IJIIOCKOCTH B OTPE3Kax
6 VYpaBHEHHE IIIOCKOCTH, HOPMAJIb, 1

YPaBHEHHUE IUIOCKOCTH B OTpe3Kax
7 BekropHoe npousBeneHue 1
8 JInHeliHbIE HEPABEHCTBA, JIMHENHOE 1

MIPOrpaMMUpPOBaHKE
9 JInHelHbIE HEPABEHCTBA, JIMHEIHOE 1

IIPOrpaMMHUPOBaHHE
10 AHaJIUTUYECKHE METOBI pacuéra yriia 1

MEXy NPSIMbIMH B MHOTOIPaHHUKAX
1 AHanUTHUYECKHE METO/IbI pacuéTa yria 1

MEX/1y TJIOCKOCTSIMH B MHOTOTpaHHUKaX
12 dopmysa pacCTOSHUS OT TOUKH J10 1

IJIOCKOCTH B KOOpAWHATAX




KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne n/m Tema ypoxa Kounrpoubusie IIpakTuueckue Aara unpposrIe
Bceero u3ydyeHusi ~ oOpa3oBaTe/IbHbIE
padoThI padoThI pecypes:
13 Haxoxaenne paccTosSHUIM OT TOYKHU 10 1
IJIOCKOCTH B KyOe
14 Haxoxnenue paccTosiHui OT TOUKHU 710 1
TJIOCKOCTH B TIPABUIILHON TUPAMHU/IE
15 KontposbHas pabota "AHamuTuyeckas 1 1
reomerpus”
16 CeueHMsI MHOTOTPaHHUKOB: CTaH/IapTHBIC 1
MHOTOTPaHHUKHU
17 CedeHusi MHOTOIPAHHUKOB: METOJ] CJIEI0B 1
CeueHHsI MHOTOTPaHHUKOB: CTaH/IapTHBIC
18 MJIOCKOCTH, TIEPECeUeHUs MPSIMBIX U 1
IIOCKOCTEH
19 [TapamiensHbIe IPAMBIC U TUIOCKOCTH: 1
napajuieIbHbIE CEUCHUS
20 [TapannensHbie MPsMbIE U TUIOCKOCTH: 1
pacuéT OTHOIICHUH
21 [TapannensHble MPSMBIEC U TUIOCKOCTH: YTIIBI 1
MEXTY CKPEIUBAIOIUMUCS TPSIMBIMU
[TeprieHIUKYIISIpHBIC TIPSMBIC U TUIOCKOCTH
29 CTaHJIAPTHBIC TAPhI MMePIICHIUKYISPHBIX 1
TUIOCKOCTEH M MPSAMBIX, CHMMETPHH
MHOTOTPaHHUKOB
93 [TeprieHIUKYIISIpHBIC TIPSIMBIC U TUIOCKOCTH 1

TeopeMa O TPeX MepIeHINKYIIpax




Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kontpoabubie IIpakTuuyeckue

padoThI

padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

24

[lepneHquKyIsIpHBIE IPSAMBIE U INIOCKOCTH:

BBIYUCJICHUSA JJIMH B MHOI'OI'paHHUKAX

25

26

27

HOBTOpeHI/ICZ iomajin MHOI'OyroJibHUKOB,

(hOpMYIIBI IS TUTOIIACH, COOOpaKEHUS
noaoous

HOBTOpeHI/IeZ mIomaain MHOT'OYI'OJIbHUKOB,

(bopMyIIBI TS TIJIONIAICH, COOOpasKeHUS
noxoous

HOBTOpeHI/IeZ miIomaain MHOT'OYI'OJIbHUKOB,

(bopMyIIBI TS TIJIONIAICH, COOOpasKeHUS
noxoous

28

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus Ha
4acTH, COOOpaKeHUsI MOA00HS

29

30

31

[lmomaau ceyeHnii MHOTOrpaHHUKOB:
IUIOLIa/IM TOBEPXHOCTEH, pa3pe3aHus Ha
Y4aCcTH, COOOpaKEHUS MTOI00US
Konrtponsnas pabdora "[loBTopenue:

MHOI'OTPaHHUKH, CEYCHUS
MHOT'OTPaHHUKOB"

O06BeM Tena. O0BEM MPSIMOYTOJIBHOTO
napaiesnenunena

32

3amaun 00 yaBOEHUH Ky0a, O KBaJApaType
Ky0a; 0 TPUCEKITNH yIia




KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne n/m Tema ypoka Kourpoabnbie IIpakTnyeckue Aara mupposkic
Bcero u3yyeHusi o0pa3oBaTesbHbIE
padoThI padoThI pecypes:
CrepeoMeTpuyecKHe 3aauu, CBI3aHHbIE C
33 00BEMOM MIPSMOYTOJIBHOTO 1
napaesenumnena
[TpuknaaHbie 3a7a9u, CBI3aHHBIE C
34 BBIUUCIICHHEM 00BhEMa IPSIMOYTOIBHOTO 1
napaiesienumnea
35 OO6BEM TIPSIMOI TTPU3MBI 1
36 CrepeoMeTpHUyecKHe 3aauu, CBI3aHHBIE C 1
BbIUUCIIEHUEM 00BEMOB IPSAMOM MTPU3MBbI
37 [TpuknagHble 33129, CBSI3aHHBIE C 1
00BEMOM MPSAMON MTPU3MBI
Beruucienne 06EMOB Tell C TOMOIIBIO
38 ornpenenéHHoro uHrerpana. O0bEM 1
HaKJIOHHOH MPU3MBI
Boruncnenne 06bEMOB Tell ¢ TOMOIIbIO
39 ornpenenéHHoro uHrerpana. O0bEM 1
MTUPaMUIbI
40 ®dopmymna 00bEMa mupamMuabl. OTHOIICHHE 1
00BEMOB NMUPaMHJL ¢ OOIIUM YTIIOM
41 dopmyna 06béMa nupamuiel. OTHOILIEHHE 1
00BEMOB NMUPaMHJL ¢ OOIIUM YTIIOM
42 CrepeoMeTpHuyecKHe 3ajauu, CBI3aHHbIE C 1
00bEMaMU HAKJIOHHOW MPU3MBbI
43 CrepeomeTpHuyuecKue 3aa4H, CBI3aHHbBIC C 1




KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne n/m Tema ypoxa Kounrpoubusie IIpakTuueckue Aara unpposrIe
Bcero u3ydyeHusi ~ oOpa3oBaTe/IbHbIE
padoThI padoThI pecypes:
00BEMaMU TUPaAMUJIBL
[Ipuknagueie 3agaun mo Teme "OO0bEMBI
44 Ten", cBA3aHHbIE ¢ 00BEMOM HAKJIOHHOM 1
MIPU3MBI
45 [Tpuknagueie 3agaun mo Teme "OO0bEMBI 1
Ten", CBSI3aHHBIE C 00BEMOM MTUPAMHUIBI
16 [Tpumenenne 06bEMOB. Brruncienue 1
PacCTOSIHUS JI0 ITITIOCKOCTH
47 KonTponbnas padota "O0béM 1 1
MHOrorpaHHuka"
unuuapuyeckas TOBEPXHOCTb,
48 o0pa3yolne UIMHIPHIECKOI 1
MMOBEPXHOCTHU
49 Hunuaap. [psmoit KpyroBor HUIMHAP. 1
[Inomane MOBEpXHOCTH HUIUHAPA
50 Konnueckas moBepXHOCTh, 00pa3yromme 1
KOHMYECKOU MoBepxHOocTU. KoHyC
51 Ceuenue KoHyca MJIOCKOCTHIO, 1
napajuieIbHOMN TIOCKOCTH OCHOBaHUS
52 VY ceuénnblil konyc. M300pakeHne KOHYCOB 1
1 YCEUEHHBIX KOHYCOB
53 [Tnomanb 60KOBOM MOBEPXHOCTH U MOJHOM 1
MMOBEPXHOCTH KOHYCa
o4 [Tnomans 60KOBOI MOBEPXHOCTH U MOJHOM 1




KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne n/m Tema ypoxa Kounrpoubusie IIpakTuueckue Aara unpposrIe
Bcero u3ydyeHusi  oOpa3zoBaTebHbIE
padoThI padoThI pecypes:
MOBEPXHOCTU KOHYCa
Crepeomerpryeckue 3a1auu Ha
55 JI0KA3aTeJIbCTBO U BEIUMCIICHHE, 1
MOCTPOSHUEM CEUSHHH MINHAPA, KOHYCa
CrepeomeTpuyeckue 3aaun Ha
56 JI0Ka3aTeNbCTBO U BBIYUCIICHUE, 1
MIOCTPOCHUEM CEYECHUI LIMIIMHIIPaA, KOHYCa
57 [TpuknaaHbie 33729, CBSI3aHHBIE C 1
WTTHIIPOM
58 [TpuknagHble 33129, CBSI3aHHBIE C 1
WIAHAPOM
59 Cdepa u map 1
[lepeceuenue cheps! u mapa ¢
60 tockocThio. Kacanue mapa u chepbl 1
TUTOCKOCTRIO. But n m300pakenue mapa
[lepeceuenue cheps! u mapa ¢
61 wiockocThio. Kacanue mapa u cdepsl 1
TUTOCKOCTRIO. But n m300pakeHue mapa
62 VYpaBuenue coepsl. [Tnomans cheps u eé 1
qacTen
63 Cummerpus chepsl u mapa 1
CrepeomeTpuyeckue 3aaun Ha
64 JI0Ka3aTeIbCTBO U BEIYUCIICHHE, CBI3aHHBIE 1

co cepoii U mapom, MOCTPOSHUEM UX




KoauuecTBO 4acoB

DJIEKTPOHHbBIE

Ne n/m Tema ypoxa Kounrpoubusie IIpakTuueckue Aara unpposrIe
Bcero u3yueHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI pecypes:
CEYEHUI IOCKOCTBIO
CrepeoMeTpuuecKue 3ajauu Ha
65 JI0Ka3aTeJIbCTBO U BBIYUCIICHUE, CBSI3aHHBIE 1
co chepoli U mapoM, TOCTPOCHUEM UX
CEUYEHUI MIOCKOCTHIO
66 [Ipuknanueie 3a1a4u, CBI3aHHBIE CO 1
cdepoii u mapom
[ToBTOpEHME: OKPYKHOCTH HA MIIOCKOCTH,
67 BBIYHCIICHUS B OKPY>KHOCTH, CTaHAApTHBIC 1
noxoous
68 Paznuunble KOMOMHAIIMY T BPAILIEHUS U 1
MHOTOTPaHHUKOB
69 3anaun o teme "Tena v MOBEPXHOCTH 1
BpauieHus"
70 3anaun o teme "Tena ¥ MOBEPXHOCTH 1
BpauieHus"
71 Kontponbnas padota "Tena u 1 1
ITOBEPXHOCTH BpauieHus"
7 O6béM mumuHapa. Teopema 06 00bEMe 1
MPSIMOTO LUJIHH]IPA
73 Brraucienne 00bEMOB TEI C IIOMOIIIBIO 1
ornpenenéHHoro uHrerpana. O0bsEM KoHyca
74 [Tnomaau 60KOBO ¥ MOTHOM MOBEPXHOCTH 1

KOHYyca




Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kontpoabubie IIpakTuuyeckue

padoThI

padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

75

CrepeoMeTpuuecKue 3ajjauu, CBI3aHHBIE C
BBIYHCIICHHEM 00BbEMOB IIMIIMH/IPA, KOHYCa

76

77

78

79

80

[Ipuknagueie 3agaun 1mo Teme "OOBEMBI 1
TIJIOIAM TTOBEpXHOCTEN Ten"

O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomans
ctepnl. CTepeoMeTprUIECKUE 3a/1a4H,
CBSI3aHHBIC C BBIYHCICHUEM 00BEMOB Il1apa,
IIIAPOBOTO CErMEHTA U IIIAPOBOTO CEKTOPA

[Tpuknagueie 3anaun mo Teme "OO0bEMBI
Ten", cBA3aHHBIE C 00BEMOM I1apa U
iomaapio ceprsl. COOTHOMICHUS MEXKIY
IJIOMIA/ISIMU TTOBEPXHOCTEN U 00BEMaMHU
MOAOOHBIX TE

[Tomo6HbIe Tena B MPOCTPAHCTBE.
N3menenne o0bwEma npu noao0uu.
CrepeoMeTpuuecKre 3a7auu, CBI3aHHBIE C
BBIYHMCIICHHEM O00BEMOB TEJ U TITOIA e
ITOBEPXHOCTEN

KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U O0BEMBI KPYTIIBIX Te"

81

JIBrxenus npoctpancTBa. OTOOpaKeHUS.
JIBvxenus u paBeHCTBO uryp. O0mme
CBOICTBA ABHKCHUI




Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kontpoabubie IIpakTuuyeckue

padoThI

padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

82

Bupl 1BrkeHuUil: napajuiesIbHbIN IEPEHOC,
LEHTPAJIbHASL CAMMETPUS, 3epKajbHAs
CUMMETPHUSI, TOBOPOT BOKPYT MPSIMOit

83

84

[IpeobpazoBanus momoowus. [Ipsmas u
cdepa Diinepa

['eoMeTpHruecKre 3a1a4i Ha IPUMCHEHHE
JIBHKCHUS

85

Kontponbnas padota "Bektops! B
npocrtpaHctae"

86

O6o6mmatonee nopropenue 11 nousruii u
MeTo0B Kypca reomerpun 10—11 xmaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTh NPSAMBIX U INIOCKOCTEN B
npocTpaHcTae”

87

O6o6mmatonee nopropenue 11 nonsruii u
MeTOoJI0B Kypca reomerpun 1011 xaccos,
cucTemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

88

89

Oo6o6maromiee noropenue 11 noHATUH U
MeToA0B Kypca reomerpun 10—11 xnaccos,
cucTtemMaTusanus 3HaHuil: "BekTopsl B
pocTpaHcTBe"

O6o06maroriee noropenue 11 noHATUH U
MeToJ10B Kypca reomerpun 10-11 knaccos,




Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kontpoabubie IIpakTuuyeckue

padoThI

padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

cucremarusanud 3Hanuii: "O0beM
MHOrorpaHHuka"

90

91

92

93

O6o6maromiee moBTopeHue 11 moHITHI 1
MeToJ10B Kypca reomerpun 10-11 xnaccos,
cucteMaTtuzanus 3Hanuii: "O0bem
MHOrOrpaHHuKa"

O6o06maromee moBTopeHue 11 MOHITHI 1
MeToA0B Kypca reomerpun 10—11 knaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"
Ob6o06muaromiee noropeHue 11 noHATUH U
MeTOoJ10B Kypca reomerpun 10-11 xnaccos,
cucTeMaTtu3anms 3Hanui: "Ilnomanm
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX TEN"

Hrorosas KOHTPOJIbHAA pa60Ta

94

95

WroroBas koHTpoJsibHAs paboTa

[ToBTOpEeHUEe, 06001IeHNE 1
crcTeMaTH3aIlus 3HAHUI

96

Hctopust pa3BUTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

97

WcTopus pa3BUTHS CTEpEOMETPHUH KaK
HayKU U €€ pojib B PAa3BUTHH COBPEMEHHBIX




Ne ni/n

Tema ypoka

KoauuecTBO 4acoB

Bcero

Kontpoabubie IIpakTuuyeckue

padoThI

padoThI

Jara
U3ydeHusl

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

WH>KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUN

98

99

100

101

102

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HAYKH U €€ POJIb B PA3BUTUU COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hctopust pa3BUTHS CTEPEOMETPUM KaK
HayKU U €€ pojib B Pa3BUTHH COBPEMEHHBIX
WH)KCHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUN KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropust pa3BuTHs CTEpEOMETPUH KaK
HAYKH U €€ POJIb B pA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

Hcropus pa3BuTHS CTEPEOMETPUH KaK
HAYKH U €€ POJIb B PA3BUTUH COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTHH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




MEPEYEHb (KOJU®UKATOP) ITPOBEPSIEMbBIX TPEBOBAHUHN K
PE3YJBTATAM OCBOEHHUSI OCHOBHOW OFBPA3OBATEJBHOM
IHPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30OBAHUA n
QJIEMEHTOB COAEP)KAHUA 11O TEOMETPUUA

IPOBEPSIEMBIE TPEBOBAHHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

10 KJIACC
Kon IIpoBepsieMble npeAMeTHbIE Pe3yabTATHI 0CBOEHUS
NPOBEPSIEMOr0 | OCHOBHOW 00pa30BaTe/IbHOW MPOrpaMMbl CpeIHero o01ero
pe3yJjbTara oOpa3zoBaHus
7 ['eomeTpus
7.1 OrnepupoBaTh MOHATUAMU: TOUYKA, PAMasi, IJIOCKOCTh
79 [IpUMEHATh aKCMOMBI CTEPEOMETPUM M CIIECICTBUS U3 HUX IpU
' pEUIEHNH T€OMETPUYECKUX 3a7a4
73 OnepupoBaTh  MOHATUSMHU:  MHapaUICIbHOCT U MeEp-
' MEeHIUKYJISIPHOCTh MPSIMBIX U IJIOCKOCTEH
74 KnaccupunmpoBath  B3aUMHOE  PacHOJIOKEHHE  MPSIMBIX

Y TJIOCKOCTEW B MPOCTPAHCTBE

OnepupoBaTh  TOHATUAMH:  JABYTPAHHBIA  yroy, TpaHH
7.5 JBYTPAHHOTO yria, peOpo IBYI'PaHHOIO yria, JIMHEWHBIM yroi
JIBYTPaHHOI'O yTJia, TpajyCHas Mepa IByTPaHHOTO yria

OnepupoBaTh TMOHATHSMU: MHOTOTPAHHUWK, BBINYKJIBIA U
7.6 HEBBINYKJIBIA ~ MHOTOTPAHHUK, JJEMEHTbl MHOIOIPaHHHMKA,
IIPaBUJIbHBIA MHOTOTPaHHUK

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAHHHUKOB (NIMpaMuja,

7.7 .
npu3Ma, NpsIMOYTOJIbHBIN Napajuienenunes, Kyo)
KnaccuguimpoBaTe MHOIOTpaHHUKH, BbIOWpask OCHOBAHUS IS
78 KJaccu(ukanuy (BBIMYKIIbIE W HEBBIMYKJIblE MHOTOIPAaHHUKH,
' NpaBUJIbHbIE MHOTOTPAHHUKH, MPSMbIE U HAKIOHHBIE MPU3MBI,
napasuiesIeTunebl)
79 OnepupoBaTh MNOHATHUSMH: CEKyllas IUIOCKOCTb, CEYEHUE
' MHOT'OIPaHHHUKOB
710 OOBSICHATH MPUHLMIBI IOCTPOCHUSI CEYEHUI MHOTOTPAaHHUKOB,

HCIIOJIB3YS METO CJICI0B




Kon
MPOBEPAEMOro
pe3yabTarta

IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrPaMMBbI CPeIHEr0 0011ero
oOpa3zoBaHus

7.11

CtpouTh ce4eHUs] MHOTOTPAaHHUKOB  METOJOM  CJIEJOB,
BBITIOJIHATH  (BBIHOCHBIE) IUIOCKHE YEPTEX U U3 PUCYHKOB
MPOCTBIX 00BEMHBIX (QUTYP: BUJI CBEPXY, COOKY, CHU3Y

7.12

PemaTte 3aaun Ha HAXOXKJIEHUE T€OMETPUYECKUX BEJIUYMUH I10
oOpasllaM  WIM  aNrOpuTMaM,  TPUMEHSAS  H3BECTHBIC
AHATUTUYECKUE  METOAbl MPH  PEHIEHUH  CTaHJIAPTHBIX
MAaTEMATUYECKUX 337a4 Ha BBIYKMCIECHHUE PACCTOSIHUA MEXKIY
JBYMSI TOYKaMHM, OT TOYKH JO NPSIMOM, OT TOYKHU
JIO TIOCKOCTH, MEXK/1y CKPEIIMBAIOIIMMHUCS MTPSAMBIMU

7.13

Pematsn 3aa49 Ha HAXOXICHHUC I'COMCTPHYCCKHX BCIIMYHUH IIO
06pa3uaM HnIn aJIropuTMam, IIPUMCHIA HU3BCCTHBIC
AHAJINTHYCCKUC MCTOJbI IIpu PCIICHUHN CTaHdapPTHBIX
MATCMAaTHYCCKUX  3aJlda4 Had  BbIUHMCICHHUC YITIOB  MCKIAY
CKPCIIUBAIOIUMUCA IIPAMBIMHA, MCKIY HpHMOﬁ H IINIOCKOCTBIO,
MCIKIAY INIOCKOCTAMHU, ABYI'PAHHBIX YITIOB

7.14

Beraucisars 00BEMBI 17§ IUIOLIAAH NIOBEPXHOCTEN
MHOTOIPaHHHUKOB (MpU3Ma, MUpaMKJia) C MpUMEHEHUEM hopMyI,
BBIYHCIIATh COOTHOIICHHSI MEXAY IJIOIAIIMUA MOBEPXHOCTEM,
00BbEMaMHU MOAOOHBIX MHOTOTPAHHUKOB

7.15

OnepupoBaTh NOHATUSIMU: CUMMETPHUS B MPOCTPAHCTBE, LIEHTP,
OCb U TIUIOCKOCTb CHUMMETPUH, LIEHTP, OChb M IUIOCKOCTh
CUMMETPUH (PUTYPBI

7.16

N3Bnekars, peoOpa3oBbIBAThH u MHTEPIPETUPOBATH
nH(OPMAIUIO O MTPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (DUTYypax,
MIPEJICTABJICHHYIO HA YepTEXKaxX U PUCYHKAX

7.17

[Ipumensats  reomeTpuueckue  GakThl  JUIsl  PEIICHUSA
CTEPEOMETPUYECKUX 3a/1a4, PEANOJIATAIOIINX HECKOJIBKO [IaroB
pEIIeHMs, €CII YCIIOBUS MPUMEHEHUS 3a/1aHbI B IBHOU (popme

7.18

[TIpumeHnsTh MIPOCTEUIIINE IIpOrpaMMHBIE cpencTaa
Y 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBbI TNIPU PEIICHUU
CTEPEOMETPUYECKHX 3a7a4

7.19

[IpuBOaINTH TpPUMEPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEM B
NPUPOE W JKU3HH, PACIO3HABATh MPOSIBIECHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE

7.20

HpI/IMCH}ITB IMOJYYCHHBIC 3HAHHA HaA IPAKTHKC. aHAJIU3UPOBATH




Kon
MPOBEPAEMOro
pe3yabTarta

IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrPaMMBbI CPeIHEr0 0011ero
oOpa3zoBaHus

peajbHble CUTyallud M TPUMEHSATh W3YYCHHbIC TIOHSATHS B
npoiiecce MOMCKa penieHus MaTeMaTUYECKU
chOpMYIUPOBAHHOW TPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha SI3bIKE TE€OMETPUHU, HCCIEAOBaTh MOCTPOCHHBIC
MOJIEIH C UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATUMN U TEOPEM,
amnrmnapara anreOpsl, pelaTh MPaKTUYECKUE 3a7a4M, CBSI3aHHBIE C
HaX0XJICHUEM F€OMETPUUYECKUX BEIIMUUH

11 KJIACC
Kon IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTAThI 0CBOECHHS
NpoBepPsSieMOro | OCHOBHOW 00pa30BaTe/IbHON MPOrpPaMMBbI CpeHero 001ero
pe3yJbTarTa o0pa3oBaHus
6 ['eomeTpus
OnepupoBaTh MOHATUSMU: HWIMHAPUYECKAST TMOBEPXHOCTbD,
6.1 oOpasyiolue  MWIMHIPUYECKON  TMOBEPXHOCTH,  LUIUHID,
' KOHUYECKass  TOBEPXHOCTH, oOpasyrolue  KOHHYECKOU
MOBEPXHOCTH, KOHYC, cheprudecKas MoBepXHOCTh
6.2 PacnioznaBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map)
6.3 OOBSICHATH CITOCOOBI MOTYYEHUS TEJ BpAIICHUS
6.4 KnaccupunmpoBats B3auMHOE  pacrojoxkeHue cdepbl U
' TUTIOCKOCTH
OnepupoBaTh TOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHUE
6.5 CErMEHTa, BBICOTA CETMEHTa, IIapOBOM CJOM, OCHOBAHUE
IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS, IIAPOBOM CEKTOP
6.6 Boruucnsats 00bEMBI M TUIOLIAAN TTOBEPXHOCTEN TEN BpaIllCHUS,
' T€OMETPUYECKUX TeJI C TPUMEHEHUEM (HOPMYJT
OnepupoBath MOHSATUSIMU: MHOTOTPAHHUK, BIUCAHHBIN B chepy
6.7 U OMHCAHHBINA 0KOJIO chephl, cepa, BMCaHHAS B MHOTOTPAHHUK
WJIM TEJIO BPAIICHUS
6.8 BBIYUCISATE COOTHOMICHUS MEXKTY TUIONIAIIMH TOBEPXHOCTEH U
' 00BEMaMu MOAOOHBIX TEI
6.9 N300pakath m3ydaembie (DUTYpbl OT PYKH U C NPUMEHEHHUEM

MPOCTHIX YEPTEKHBIX UHCTPYMEHTOB




Kon
MPOBEPAEMOro
pe3yabTarta

IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrPaMMBbI CPeIHEr0 0011ero
oOpa3zoBaHus

6.10

BbInoNHATE  (BBIHOCHBIE) IUIOCKHE YEpPTEX U U3 PHUCYHKOB
MPOCTBIX OOBEMHBIX (PUTYP: BHUJl CBEPXY, COOKY, CHU3Y; CTPOUTH
CCUCHHMS TeJl BpaIllCHUS

6.11

N3Bnekars, HMHTEPIIPETUPOBATH 151 peoOpa3oBhIBATH
uHGOPMAIIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpaX,
IIPEJCTABICHHYIO Ha YEPTEKAX U PUCYHKAX

6.12

[IpumensaTe  reomeTpuuyeckue  (akTbl Uil pPELICHUs
CTEPEOMETPUYECKUX 3aa4, IIPEANOIAralonuX HECKOJIBKO IaroB
pEILIeHMs], €C/IM YCIIOBUS MPUMEHEHHUS 331aHbl B ABHOU (popme

6.13

OHGpHpOBaTB IMOHATUCM: BCKTOP B IIPOCTPAHCTBC

6.14

BeIMonHATE  JEWCTBUS  CJIOXKEGHHS  BEKTOPOB, BBIYMTAHUS
BEKTOPOB M YMHOXEHHUS BEKTOPa Ha YHUCIIO, OOBSICHITH, KAKUMHU
CBOMCTBAMM OHU 00J1aJar0T

6.15

[IpuMeHsATh TpaBWIO NapajUieNeNuIena OpH  CIOKEHHUH
BEKTOPOB

6.16

OnepupoBathb MOHSATUSAMMU: JIEKapTOBBI KOOPJIMHATHI
B IIPOCTPAHCTBE, BEKTOP, MOYJIb BEKTOPa, PABEHCTBO BEKTOPOB,
KOOpDAMHATBI BEKTOpa, YIroJl MEXIy BEKTOpaMH, CKAISIPHOE
MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE W KOMILIAHAPHBIC
BEKTOPBI

6.17

Haxoaute cymMmMy BEKTOPOB U MPOU3BEACHUE BEKTOPA HA YUCIIO,
YIoJl ~ MEXKIYy  BEKTOpaMH,  CKaJsSIpHOE  NPOU3BENICHHE,
PAaCKJIabIBaTh BEKTOP MO ABYM HEKOJJIMHEAPHBIM BEKTOPAM

6.18

3ajaBaTh IUIOCKOCTh YypaBHEHUEM B JEKAPTOBOM CHCTEME
KOOpJIMHAT

6.19

PemaTte npocreinme reoMeTpu4eCcKue 3aJayd Ha NPUMEHEHUE
BEKTOPHO-KOOPJAMHATHOI'O METO/1a

6.20

Pematsn 3aJa4u Ha JO0Ka3aTCJIbCTBO MaTEMaTH4YCCKUX
OTHOILICHUM U HaXO0XIACHHUC TICOMCTPHUUCCKHUX BCIWMYHUH IIO
06pa3uaM HJIK aJIr'OpUTMaM, IMPUMCHSAA U3BCCTHBIC MCTO/bI IIPpU
PCHICHUH CTAHAAPTHBIX MATCMATHYCCKUX 3a1a4

6.21

[IpumenaTh IIPOCTENIINE [IPOrpaMMHBIE cpeacrTsa
Y DJIEKTPOHHO-KOMMYHHMKALIMOHHBIE CHCTEMBI IIPU PELICHUU




Kon
MPOBEPAEMOro
pe3yabTarta

IIpoBepsieMble MpeAMeTHbIE Pe3YJIbTATHI 0CBOCHHS
OCHOBHOI1 00pa30BaTeJIbLHOM MPOrPaMMBbI CPeIHEr0 0011ero
oOpa3zoBaHus

CTCPCOMCTPHUYICCKHUX 3a/1a4

6.22

HpI/IBO,Z[I/ITB INMpUMCPbl MATCMATHUYCCKHUX SaKOHOMepHOCTeﬁ B
npupoac W JKH3HH, PaCIIO3HABATb IIPOABJICHHUC 3aKOHOB
IrcOMCTPHUH B HCKYCCTBC

6.23

[IpuMeHATh TOyYCHHBIC 3HAHWS Ha MPAKTHKE: aHAIU3UPOBATH
peanbHBIC CHUTyallMM W TPUMCHSITh W3yYCHHBIE TIOHATHS B
nporiecce MoucKa perieHus MaTeMaTHICCKH
chopMyIMpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh peabHbIC
CUTyallil Ha S3bIKE TEOMETPHH, HCCIIEIOBATh TOCTPOCHHBIC
MOJIEJIM C UCIIOJIb30BAHUEM T€OMETPUUECCKUX MOHATUM U TEOPEM,
anmapara anreOpbl, perarh MpakTUYECKUe 3aJ1auM, CBSI3aHHBIE C
HAXOXKJIEHUEM T€OMETPUUYECKUX BEITUUNH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsieMblil 3JIEMEHT COAECPKAHUSA

7

['eomeTpus

7.1

OcHOBHBIE TOHATUSL cTepeoMeTpud. Touka, mnpsMas, IJIOCKOCTb,
npoctpancTtBo.  [lonatne 00 ~ aKCHOMaTHYECKOM  MOCTPOCHHUH
CTEPEOMETPUU: AKCUOMBI CTEPEOMETPHH U CIICICTBUS U3 HUX

1.2

B3anmHoe pacmnosiokeHrue MOpsIMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUEecs,
napasuielibHbIe U CKpelIuBaroiuyecs npsmoie. IlapamienbHOCTh NPSAMBIX U
IJIOCKOCTEH B IMPOCTPAHCTBE: NapajjieibHbIC NPsIMbIE B IMPOCTPAHCTBE,
MapAJJICTBHOCTh TPEX MPSMBIX, NApPaICIbHOCTh MPSMOM U IUIOCKOCTH.
Yribl

C COHaNpaBJICHHBIMU CTOPOHAMHU, YTOJ MEXY MPSIMBIMUA B IIPOCTPAHCTRE.
[TapayieIbHOCTh  IIJIOCKOCTEH: MapajUiesibHbIE TIJIOCKOCTH, CBOMCTBA
napajuieNIbHbIX TIockocTel. [IpocTelinie mpocTpaHCTBEHHBIC (PUTYPHI HA
MJIOCKOCTHU: TETPadJIp, KyO, Mmapasyieienumel, MOCTPOCHUE CeUECHUN

7.3

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NIEPIIEHANKYJIAPHBIE ITPSMBbIC
B IIPOCTPAHCTBE, MNPSIMBIE IApPAUICIIbBHBIE W NEPHNEHAUKYJSAPHBIE K
IUIOCKOCTH, TIPU3HAK TMEPIEHIUKYJISIPHOCTH TMPSAMOM M IUIOCKOCTH,
TEOpEMa O MPSIMOM NEPHECHIUKYJISPHOW IUIOCKOCTH. YTIJBI B IPO-
CTPaHCTBE: YIOJl MEXAy MNPSAMOM M IUJIOCKOCTBIO, IBYIPaHHBIM YIOJI,
JMHEWHBIA YrOJI JBYTpaHHOro yrija. llepneHauKkynsp W HaKJIOHHBIE:
pacCTOssHUE OT TOYKM JO IUIOCKOCTH, PACCTOSIHUE OT MpPsAMOM 10
IUIOCKOCTH, MPOEKIMs (PUIypbl Ha IUIOCKOCTb. lleprneHauKkynspHOCTb
IJIOCKOCTEM: IMPU3HAK MEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEM. Teopema
0 TPEX MEPHEHINKYJIIIpax

7.4

[IoHsiTME MHOTOIrpaHHMKA, OCHOBHBIE JJEMEHTBl MHOIOI'PDAaHHMKA,
BBIITYKJIBIE W HEBBINYKJIbIE MHOTOTPAHHUKH, Pa3BEPTKA MHOTOTPAHHUKA.
[Ipusma: N-yronapHas npu3ma, TpaHd U OCHOBAHUSI NPU3MBI, NpsMas u
HAaKJIOHHAas TPU3MbI, OOKOBas M TIOJHAs TOBEPXHOCTh IPHU3MBI.
[Tapannenenunen, NpsIMOYTOJbHBIM MAPAIUICIEIIANIE] M €ro CBOWCTBA.
[Iupamuga: N-yroipHas MNUpaMUia, TPaHU U OCHOBAHUE MNHPAMU/IBI,
OOKOBass M TIOJHAs MOBEPXHOCTh MUPAMUbI, MpPaBUJIbHAS W yCeUEHHas
nupamMuja.  DJIEMEHTbl  NpU3Mbl W nHUpamMuabl.  [IpaBuiibHbIE
MHOTOTPAaHHHUKH: TIOHATHE IIPABUIBHOIO MHOTOIPAHHUKA, IPABUJIbHAS
MpY3Ma U IPaBUIbHAS NUPAMUIA, IPABUIIbHAS TPEYroJibHAsI NUpaMuia U
NpaBWIBHBIA  TeTpadap, KyO. IlpemcraBmenue 0  IpaBHIIBHBIX
MHOTOTPAHHHUKAX: OKTa’Ap, A0JAEKadAp U ukocazapyrue CeyeHus npu3Mbl
Y IUPAMU/JIbI




Kon

IIpoBepsieMblii 3JIEMEHT COAECPKAHMUSA

7.5

CI/IMMGTpI/I}I B IIPOCTPAHCTBEC: CUMMCTPUA OTHOCHUTCIIbBHO TOYKH, prIMOﬁ,
IUIOCKOCTH. DJIE€MEHTHI CUMMCTPpHH B IIMPpAMHAAX, ITAPAJUICIICIIUIICOAX,
IMPAaBUJIBHBIX MHOTOI'PaAaHHHUKAX

7.6

Bbruncnenne 31€MEHTOB MHOTOTPAHHUKOB: pEOpa, OUaroHajd, YIJIbL.
[Inomans OOKOBOM IIOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSMOU
IPU3MBI, IJIOIIAJb OCHOBAaHUM, TEOpeMa 0 OOKOBOW MOBEPXHOCTH MPSIMOM
npu3Mbl. [Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABUIBLHOU
nupamMybl, TEOpeMa O IUIOMIAAW YCeYEHHOM mnupamMuabl. [loHstue 00
00bEme. OOBEM MUpaMUIbI, TPU3MBI

7.7

[lonoGHbie Tema B mpocTtpaHcTBEe. COOTHOIIEHHS MEXKIY IUIONIAJSIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX Tl

11 KVIACC

Kon

HpOBepHeMbIﬁ AJIEMEHT COACPKaAaHNA

6

['eomeTpus

6.1

[Munuaapuyueckass MOBEPXHOCTb, OOpasyromue UIMHAPUYECKON
MOBEPXHOCTH, OCh UWIMHAPUYECKOW TmoOBepxHOCTU. [lunmunap:
OCHOBaHMsSI M OOKOBasi MOBEPXHOCTh, OOpasyroias U OCh, IUIONIAb
OOKOBO 1 TIOJIHOM TTOBEPXHOCTH

6.2

Konuueckass moBepxHOCTh, 00pa3yrolne KOHMYECKOH MOBEPXHOCTH,
OCh M BEpIIMHA KOHUYECKOM NOBepXHOCTH. KOHyC: OCHOBaHue u
BEpIIMHA, OOpa3yromas W OCh, IUIOMaJb OOKOBOM U MOJHOU
MOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylolue U BbICOTAa, OCHOBAHUS
1 OOKOBasi MIOBEPXHOCTh

6.3

Cdhepa um map: mUeHTp, paamyc, TUAMETp, IUIOIMATL TOBEPXHOCTH
cdepsl. Bzanmuoe pacrnonokenne chepbl U MIOCKOCTH, KacaTelabHas
MJIOCKOCTH K cdepe, Tiomaab cepsl

6.4

N3o0pakeHne Ten BpalleHUs Ha IUIOCKOCTH. Pa3BépTka mumiMHIpa U
KOHycCa

6.5

KoMOuHanuu Ten BpalleHuss ¥ MHOTOTPAHHUKOB. MHOTOTpaHHUK,
OMMMCAaHHBIA OKOJO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK, WIJIH
TEJIO BpAICHUS

6.6

[Tonsarue 06 o6béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00
00BéME TPSMOYTOJLHOTO Tapaylieienunena W CIeACTBUS U3 Heé.
O0BEM nummHIpa, Konyca. O0BEM 1apa u miomaab chepsl

6.7

[TonoOnble Tena B mpocTtpancTBe. COOTHONIIEHUS MEXAY IUIOMIaAIMU




Kon

IIpoBepsieMblil 3JIEMEHT COAECPKAHMUSA

MOBEPXHOCTEH, 00bEMaMU TTOAOOHBIX TEI

6.8

Ceuenus nunuHapa (MapajuiebHO U MEPHIEHIUKYISIPHO OCH), CEUCHHUS
KOHyca (mapajiyieIbHOE OCHOBAHUIO M MPOXOJAIIEe Yepe3 BEPIIMHY),
CEUCHHMS I11apa

6.9

BekTop Ha miIockoctd ¥ B mpocTpaHcTBe. CIIOKEHUE W BBIYUTAHUE
BEKTOPOB. YMHOXXCHUE BEKTOpAa Ha 4uCi0. PasnmoxkeHue BeKTOpa IO
TpEM HEKOMIUIaHAapHBIM BekTopaMm. IlpaBuno mnapannenenumnena.
Pemienne 3amad, CBA3AHHBIX C NPUMEHEHMEM IPABUI JEHUCTBUH C
BEKTOpPAMH

6.10

[IpsimoyrosibHasi cuctemMa KOOpAWHAT B mpocTpaHcTBe. KoopauHats
BekTtopa. Ilpocreitmme 3agaum B KOOpAMHATAX. YTIOHd MEXIY
BekTOopamu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB. BhIUMCIECHHE YIJIOB
MEXAY OPSMBIMH U TIJIOCKOCTSAMH. KOOpJIMHATHO-BEKTOPHBIA METO/I
MIpY PELICHUU T€OMETPUUECKUX 3a1a4




IMPOBEPAEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUSA K
PE3YJBTATAM OCBOEHHUSI OCHOBHOW OFBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBepPsieMOro
TPeOOBaHUA

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM pPe3yJibTaTaM
OCBOEHHsI OCHOBHOI 00pa30BaTe/bHOI MPOrpaMMbl CpeIHero
o01rero oopaszoBanust

Brnanenue meTogaMu J10Ka3aTeabCTB, AJNTOPUTMAaMH PELICHUS
3a1a4; yMeHue (opMynHpoBaTh M ONEPUPOBATH MOHITHSIMHU:
OIIpENIENICHUE, AKCUOMA, TEOPEMA, CIIENCTBHE, CBOMCTBO, IIPU3HAK,
JI0Ka3aTeNbCTBO, PABHOCUIIbHBIE (DOPMYITHPOBKU; MPUMEHATH HX;
yMeHue (HopMynHpoBaTh O0OpaTHOE U  MPOTHUBOIIOJIOKHOE
YTBEP)KJICHHUE, NPUBOJUTH IPUMEPbl U  KOHTPHPHUMEPHI,
UCIIOJIB30BaTh METOJ MAaTEMaTUYECKONM WHAYKLIHMH; IPOBOIHTH
JIOKA3aTeJIbHbIE PACCYXXIECHUS IPU PEIICHWM 3a]a4, OLECHHUBATh
JIOTUYECKYIO MPABUWIBHOCTD PACCYXACHUI; YMEHUE OIEpUPOBATH
NOHATUSAMU:  MHOXECTBO, IOJIMHOXECTBO, OIEpalud  Haj
MHOKECTBaAMU; yMEHUE UCII0JIb30BaTh TEOPETUKO-
MHO>KECTBEHHBIM anmapar Jyisi ONHUCAaHUS pEeaJbHBIX IPOLIECCOB
U SIBJICHUA W TpU pElIeHUH 3aJa4, B TOM YHUCIE M3 JPYrux
y4eOHBIX MNPEIMETOB; YMEHUE OINEPUPOBATH MOHATUSMU: Trpad,
CBSA3HBIM TIpad, aepeBo, LHUKI, Tpad Ha TIIJIOCKOCTH; YMEHHUE
3alaBaTh M ONHCHIBaTh rpadbl Pa3IUYHBIMU  CIOCOOAMU;
MCII0JIB30BaTh Tpadbl IpH pelIeHUH 3a1a4

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHUCIO, IIEJ0E
YUCJIO, CTENEHb C LENbIM MOKa3aTeleM, KOPEHb HaTypaJIbHOU
CTENEHH, CTENEHb C PalMOHAIBHBIM II0KA3aTElIEM, CTEIEHb C
JEUCTBUTENFHBIM  TIOKa3areneM, Jorapugm 4ucia, CHHYC,
KOCHHYC M TaHT'€HC MPOU3BOJIBHOTO YHMCJIA, OCTATOK MO MOJYJIIO,
pallMOHAJIBHOE YHMCJIO, HWPPAUMOHAIBHOE YHCIIO, MHOXECTBA
HaTypaJIbHBIX, IEbIX, PallMOHATbHBIX, NEUCTBUTEIBHBIX YUCEIL;
YMEHHUE WCMOJIb30BaTh TMPU3HAKK JICIUMOCTH, HaMMEHBIINN
oOlMi JenuTenb W HauMEHbllee OOlIee KpaTHOE, allfOpPUTM
EBknuaa mpu pelieHMd 3ajad; 3HAKOMCTBO C Pa3IMUHBIMU
MO3UIIMOHHBIMU CUCTEMAMH CUMCIICHHS; YMEHHUE BBIIOIHATH
BBIYHCIICHUE 3HAYE€HWW ¢ TMpeoOpa3oBaHMsI BBIPAKECHHH CO
CTemeHsIMA W Jorapupmamu, TpeoOpa3oBaHus  JApOOHO-
pallMOHANIbHBIX BBIPAKEHUW;, YMEHUE ONEPUPOBATH MOHATUSIMU:

MIOCJICI0BATEILHOCTD, apupmMeTHIecKast mporpeccus,
reoMeTpudecKkas  mporpeccus, OECKOHeYHO  yObIBaromas
reoMeTpuIecKas IIPOTPECCHS; yMEHUE 3a/1aBaTh

MOCJIEIOBATEILHOCTH, B TOM YHCIE C MOMOIIbI0 PEKYPPEHTHBIX
(GopMyJ1; yMEHHE ONEPUPOBATh MOHATUIMH: KOMILJIEKCHOE YHCIIO,
CONpPSDKEHHBIE  KOMIUIEKCHBIE — YWCJIA, MOJYJb U apryMEHT
KOMIUIEKCHOI'O 4Mcia, (opMa 3alucu  KOMIUIEKCHBIX YHCE




Kon
NpoBepPsAEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yaibTaTaM
O0CBOEHHUS OCHOBHOMI 00pa30BaTe/IbHOI MPOrpaMMbl CPeTHEro
001ero od0pazoBaHus

(reomeTpuueckasi, TpPUTOHOMETpHUUYECKass | alreOpanyeckas);
YMETh IPOU3BOIUTD apupMeTuyecKue JeNCTBUS C
KOMIUIEKCHBIMU YHCIIAMH; TPUBOJIUTH MPUMEPHI UCIOIH30BAHUS
KOMILUIEKCHBIX YHCEJ; ONEPUPOBATh MOHATUSAMU: MaTpula 2xX2 u
3x3, OmpemeNvTeNlb  MATPUIBl, TE€OMETPUYECKAN  CMBICI
ONPEIEIUTENS

YMeHHe onepupoBaTh MOHATUAMU: PAlMOHAIBHBIC, UPPALIMOHAIb-
HBIE, IIOKa3aTelIbHEIE, CTCIICHHBIE, norapupmuueckue,
TPUTOHOMETPUYECKUE YPAaBHEHHUS U HEPABEHCTBA, UX CHUCTEMBI,
YMEHHE OIIEPUPOBATH IOHATHUIAMU: TOXKIECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, YpaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUHN
U HEPABEHCTB, PAaBHOCWIBHOCTb YPABHEHWM, HEPAaBEHCTB U
CUCTEM; YMEHHME pEellIaTh YPAaBHEHUS, HEPABEHCTBA U CUCTEMBI C
IIOMOIIBI0  PA3JIMYHBIX  NPHUEMOB;  pelmaTh  YpPaBHEHUS,
HEPABEHCTBA U CUCTEMBI C MAPAMETPOM; NPUMEHATh YPaBHEHUS,
HEPABEHCTBA, UX CUCTEMBI /I PEIICHUS MAaTEMAaTHYECKUX 3adad
W 3a]1a4 U3 PA3JINYHbIX 00JIacTel HAYKH U PeabHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: QYHKIMA, YETHOCTh (DYHKITUH,
NEePUOIUMYHOCTh (YHKIIUU, OTPAHUYEHHOCTh (DYHKIIMH, MOHOTOH-
HOCTh  (PYHKIIMH, DOKCTpeMyM (yHKIuu, Haubomibliee U
HaWMeEHbIIIee 3HAYCHUS! (PYHKIIMU Ha MPOMEXKYTKE, HEMpPEphIBHAS
byHKIMS, acUMOTOTHl rpaduka GyHKIUUA, TepBas W BTOpas
MPOU3BOJIHAS (DYHKIIMH, TEOMETPUUCCKUN U (PUBHMYECKUM CMBICI
MIPOU3BOIHOM, TTIepBOOOpa3Hasi, ONPEACIEHHBIN HHTETPaJl; YMEHUE
HaxXOJUTh ACHMIITOTHI Tpaduka (QYHKIUU; YMEHUE BBIYHCITH
MIPOU3BOJHBIC CYMMBI, MPOW3BEICHHUS, YaCTHOTO W KOMITO3UIIUN
GyHKIMA, HAXOAUTh YpPaBHEHHWE KacaTelbHOH K Tpaduky
GyHKIMHA, YMEHHE HaXOJIUTh TMPOU3BOIHBIC DIIEMEHTAPHBIX
GyHKIMHA;  yMEHHE  HWCIIONb30BaTh  MPOW3BOAHYIO A
ucciaenoBanus GyHKIWA, HAXOJAUTh HAaMOOJBIITNE U HAaUMCHBIIIHEC
3HaueHUs (QYHKIMA, CTPOUTHh TpadUKd MHOTOUJICHOB C
WCIIOJIb30BAaHUEM  ammapara  MaTeMaTH4YeCKOro  aHaju3a;
OPUMEHSTh  MPOU3BOJHYIO JUISI HAXOXKJEHHUS  HAWIYYIIEro
pemieHusi B MPUKIAIHBIX, B TOM YHCJE COIUAIBHO-
HPKOHOMHYECKUX W (PU3NYECKHUX 3aj7adax; HAXOAUTh IJIOMIATU U
00BEMBI (PUTYp C TOMOIIBIO HHTETpana; MPUBOAUTH MPUMEPHI
MaTEeMaTH4eCKOTO MOJICITUPOBAHUS C TTOMOIIIBIO
b depeHnanbHbIX ypaBHEHUN

YMeHue ornepupoBaTh NOHATHUSAMU: rpaduk (yHKIHH, OOpaTHas
byHKIUA,  KOMIO3UIMSA  (QyHKUMM, JuHEHHas  (QyHKIUA,
KBaJpaTuyHas (yHKUUS, palMoOHaIbHas (YHKIMs, CTENeHHas




Kon

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM

MPOBEPAEMOro | OCBOECHNSI OCHOBHOM 00pa30BaTe/IbHOI MPOrPaMMbl CpeIHero
TpeOOBaAHUA 001ero od0pazoBaHus

byHKIH, TPUTOHOMETPUUYECKHE byHKINH, oOpaTHbIe

TPUTOHOMETPUUECKHUE byHKINH, noKasaTesibHast

u Jjorapudmuueckas ¢GyHKIUH; YMEHHE CTPOUTH TIpaduKu
U3YYEHHBIX (YHKLIHHA, BBIIOJHATH MpeoOpa3oBaHUsl TpadUKOB
(GyHKIMI, HUCMONB30BaTh TpaUKU AN M3YyUEHHUs MPOLIECCOB H
3aBHUCHUMOCTEH, MpH pEIIeHUH 3a7ad H3 JAPYTUX Yy4eOHBIX
IpeIMETOB M 3ajad U3 PeajbHON JKU3HU; BBIpAXaThb (GopMyIamu
3aBHCHUMOCTH MEXIy BEJIMYMHAMHU; HCIOIb30BaTh CBOMCTBa
u rpadukd (QyHKUMN A1 pElIeHUs ypaBHEHUI, HEPaBEHCTB U
3aza4

C mnapaMmeTrpamu; u300paxarb Ha KOOPAMHATHON IUIOCKOCTH
MHO’KECTBA PEIICHUI YpaBHEHHH, HEPABEHCTB U UX CUCTEM

YMeHue pemiath TEKCTOBBIE 33Jla4d Pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOLICHTHI, JOJIU U YacTH, HA JBHXKEHHUE, pabOTy, CTOUMOCTb
TOBApOB M YCIyI, HAJIOTH, 3aJaud W3 OOJACTH YNpaBIICHUA
JUYHBIMU U CEMEHHBIMU (PMHAHCAMU); COCTABJISITH BBIPAYKEHUS,
YpaBHEHUS, HEPABEHCTBA M HUX CHUCTEMBI IO YCJIOBUIO 3aJayH,
UCCJIEI0BATh MOJIyY€HHOE pelieHue u OIICHUBATH
NpaBAONOAOOHOCTh  pPE3yJbTAaTOB; yMEHUE  MOJEIUPOBATH
peajbHbIE CHUTyalluM Ha $3bIKE MAaTEMAaTHUKHU, COCTaBIATH
BBIPAKEHUSI, YDABHEHUS, HEPABEHCTBA U UX CHUCTEMBI IO YCIOBUIO
3a/1a4d, MCCJEA0BaTh MOCTPOCHHBIE MOJENH C HCIOJIb30BaHUEM
anmapara anreOpbl, HHTEPIPETHPOBATH MOJYYECHHBIN pe3yIbTaT

YMeHue onepupoBath MOHATUSIMU: CpeaHee apudpMeTuyeckoe,
MeIMaHa, HauOoJblllee W HaWMEHbIEe 3HAYEHUs, pa3Mmax,
JTUCIIEpPCHs, CTaHAAPTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHHE U3BJICKATD, UHTEPIIPETUPOBATH uHpopmariuio,
NpEACTaBICHHYIO B Ta0nMIaX, Ha JauarpaMmax, TIpadukax,
OTPKAIOIIYI0 CBOMCTBA pEAIbHBIX TMPOILECCOB U  SBJICHUM;
MPEACTaBIATh UHPOPMAIIMIO C MOMOIIBI0 TAOJIUIl U JUArpamM;
UCCIIEI0OBAaTh CTAaTUCTUYECKHE JaHHble, B TOM UHCIE C
MpUMEHEHUEM rpadUYecKUX METOJOB U DIIEKTPOHHBIX CPEJCTB;
rpaduuecKku MCCIea0BaTh COBMECTHBIC HAOIOMCHHS C TTIOMOIIBIO
JIMarpaMM pacCEUBAHUS U JINHEMHOWU PErpecCumn

YMeHue OonepupoBarb IOHATUSAMM: CIYYaUHBIM  ONBIT U
clly4ailHoe cOOBbITHE, BEPOSITHOCTh CIIYYalHOTO COOBITUS; YMEHUE
BBIYHCIIATh BEPOATHOCTH C UCIOJIb30BAaHUEM TIpadUUecKux
METO/IOB; TPUMEHATh (DOPMYJbI CIOXKEHUS M YMHOXEHUS
BEepOsITHOCTEH, (opmMysny TMOJHOH BEpOSTHOCTH, (OpMyITy
bepuymnnu, koMOuHaTopHble (aKThl U GOPMYIbI;, OLIEHUBATH
BEPOSITHOCTH  PEABHBIX  COOBITHI; yMEHHE ONEPHPOBATH




Kon
NpoBepPsAEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yaibTaTaM
O0CBOEHHUS OCHOBHOMI 00pa30BaTe/IbHOI MPOrpaMMbl CPeTHEro
001ero od0pazoBaHus

HNOHATUAMU: Clly4aiiHas BEJIMYMHA, pacnpeneneHue
BEPOSITHOCTEW, MaTEMaTUYECKOE OKHUJAHUE, TUCIEPCUS U CTaH-
JApTHOE OTKJIOHEHHUE CITyYailHOW BENWYHUHBI, (PYHKIIUU pacrpere-
JIEHUS U IUIOTHOCTU PaBHOMEPHOIO, ITOKA3aTEIbHOTO U HOPMAaJIb-
HOTO  pACIpENCNICHUM; YMEHHE  HCIIOIb30BaTb  CBOMCTBA
W3YUYCHHBIX PACIpPENCIICHUN I pelIeHus 3aJay; 3HAaKOMCTBO C
NOHATUSAMU: 3aKOH OOJIBIIMX YHCEN, METOJAbl BBIOOPOYHBIX
VCCIICIOBAHNM; YMEHNE IPUBOAUTH NMPUMEPHI MTPOSBICHUS 3aKOHA
OOJNBIIMX YHCEN B NPUPOAHBIX M OOIIECTBEHHBIX SBICHUSIX;
YMEHHE ONEPUPOBATh IIOHATUAMM: COYETaHUE, I[EPECTAHOBKA,
YHUCJIO COYETaHWM, YMUCIO TepecTaHOBOK; OuHOM HbloTOHA;
YMEHHE NMPUMEHATh KOMOMHATOPHBIE (PaKThl U PACCYXACHUS JUIS
pelieHns 3a7ay; OLEHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITUH;
COCTAaBIIATb BEPOSATHOCTHYXO MOJEIb W  HHTEPIPETUPOBATH
IIOJIyYEHHBIN Pe3yJIbTaT

YMeHue onepupoBaTh IMOHATHUSAMH: TOUYKA, MpsAMasi, IIIOCKOCTH,
IIPOCTPAHCTBO, OTPE30K, Jyd, BEJIMYMHA YIJa, IUIOCKAWA YIOJIL,
JNBYIPAHHBIM  yTOJ, TPEXTPAHHBIA YroOJ, CKPEIIMBAOLINECA
npsMbIE, MApAJUICIbHOCTh W NEPHNEHAUKYISPHOCTH NPSAMBIX U
IUIOCKOCTEN, YroJ MEXAY MPSMBIMHM, YIOJI MEXIAYy MpAMON U
IIJIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH J10
IJIOCKOCTH, PACCTOSHUE MEXKAY MPSIMBIMHU, PACCTOSHUE MEXKIY
IJIOCKOCTSAMM; YMEHHME HCIOJb30BaTh NIPU PELICHUH 3a1ad
U3y4eHHbIE (DAKThl U TEOPEMBI IIJIAHUMETPUH; YMEHUE OLICHUBATh
pa3mepsl 00BEKTOB OKpY’Karollero MUpA; CTPOUTH
MAaTeMaTHYECKHE MOJENH C MTOMOIIBIO T€OMETPUYECKUX TMOHATUI
Y BEJINYVH, PENIATh CBSI3aHHBIE C HUMU ITPAKTHYECKUE 3a1a4H
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YMenue omepupoBaTh MOHATHUSAMHU: TUIOIMIAAL (QHUTYpPHI, O00BEM
¢Gburypsl, MHOTOTPAHHUK, MPaBWIbHBI MHOTOTPAaHHUK, CEYCHHE
MHOTOTpaHHHKA, KyO0, MapajieNenunen, NpusMa, TUpaMuja,
dburypa u moOBEpXHOCTh BpaIllEHHUS, IIIIUHIIP, KOHYC, TIap, cdepa,
wionaab c@epsl, MIOMAAbL MOBEPXHOCTH MUPAMUIBI, MPU3MBI,
KOHYyca, HUIIMHAPA, 00BEM KyoOa, IPSIMOYTOJIBHOTO
napajulefienunena, MUPaMUIbl, TPU3MBI, MWIMHApPA, KOHYCA,
miapa, pa3BEpPTKa MOBEPXHOCTH, CEUYECHUS KOHyca W LMJIMHIpA,
napajuleJibHble OCH WJIM OCHOBAHMIO, CEYEHHE Ilapa, MIOCKOCTb,
Kacaromasicss cdepbl, IIIMHApPA, KOHYCa, YyMEHHE CTpPOHTH
CEYEeHHE MHOTOTPaHHHUKA, U300pa’kaTb MHOTOTPAHHUKHU, (PUTYPBHI
Y TTOBEPXHOCTH BPAIICHHUSI, IX CEUEHUS, B TOM YHCIIE C TTOMOIIBIO
JJIEKTPOHHBIX ~ CPEICTB;  YMEHUE  MPUMEHITb  CBOMICTBa
reOMETpUYECKUX  (uUryp, camMocToATenbHO (OPMYJINPOBAThH
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NpoBepPsAEMOro
TpeOOBaAHUA

IIpoBepsiemble TPeOOBaHUA K MPEAMETHBIM pe3yaibTaTaM
O0CBOEHHUS OCHOBHOMI 00pa30BaTe/IbHOI MPOrpaMMbl CPeTHEro
001ero od0pazoBaHus

OIIpE/IENICHUs] U3y4aeMbIX (PUryp, BBIIBUraThb TMIIOTE3bl O CBOIl-
CTBaxX M IpPU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBBIBATh WU
OINpPOBEpPraTh MX; YMEHUE MPOBOAMUTH Kiaccuukamuio Guryp mo
pa3IMYHBIM MPU3HAKAM, BBIIOIHATH HEOOXOAUMbBIE TONOJIHUTEb-
HBIE TOCTPOCHUS
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YMeHre omepupoBaTh MOHATHSMU: JBIKEHHWE B TMPOCTPAHCTBE,
napajuIeTbHBIA TEPEHOC, CHMMETpPHsI Ha TUIOCKOCTH M B TPOCT-
paHCTBE, TIOBOPOT, TpeoOpa3oBaHue TOMO00US, MOJTOOHBIC
burypsl; yMeHUE pacro3HaBaTh paBHbIC M MOJAO00HBIE (UTYPHI, B
TOM YHCIIE B IIPUPOJIE, UCKYCCTBE, ApXUTEKTYypE; HCIOIb30BATh
r€OMETPUYECKUE OTHOIIEHUS TpPH pEIIeHUH 3a7a4d; HaxOJUThb
reOMETPUYECKUE BEIIMYUHBI (JUTMHA, YTOJ, IJI0IIalb, 00BEM) TIpH
pelIeHnN 3a/lady W3 JAPYTUX Y4eOHBIX MPEIMETOB M U3 peajbHOM
KU3HHW, YMEHUE BBIYMCIISTH TE€OMETPHUCCKHUE BEIMUYMHBI (JTMHA,
yroiy, IJOom@aab, O0BbEM, IUIOMAAh MOBEPXHOCTH), HCIONB3YS
W3y4YeHHBIC (POPMYJIBI MU METOBI, B TOM YHCJE: IUIONIA/Ib
MOBEPXHOCTH THPAMUIBI, TIPU3MBI, KOHYCA, ITAINHAPA, TUIONIA b
chepbl; 00bEM KyDOa, TMPSAMOYTOJIBHOTO Mapaljieenumena,
UpaMUIbl, TPU3MBI, IWIHH]IPA, KOHYyCa, IIapa; YMEHUE HaXOIUTh
OTHOIIEHUE 00BEMOB MOJIOOHBIX QUTYD
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YMeHue OonepupoBarh IOHATUSAMU: IIPAMOYIOJIbHAs CUCTEMaA
KOOPAMHAT, BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPA,
CyMMa BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JIOKECHUE
BEKTOpa MO 0a3ucy, CKaJsSIpHOE IIPOM3BEIECHUE, BEKTOPHOE
MIPOU3BEACHUE, YIOJI MEXKIYy BEKTOPAMH; YMEHHE HCIOJIb30BaTh
BEKTOPHBIM W KOOPAWUHATHBIA  METOA I PEUICHUs
r€OMETPUYECKUX 3a]a4 U 3a/1a4 APYTUX y4eOHbIX MPEAMETOB
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YMeHue BbpIOMpaTh MOAXOASIIMA METOJ JIs peLIeHUs 3aJauu;
MMOHMMAHHWE 3HAYMMOCTHM MATEMAaTUKA B W3YYECHUU NPUPOIHBIX
U OOIIECTBEHHBIX TMPOILIECCOB U SIBJIICHUH; YMEHHE paclo3HaBaTh
IIPOSIBJICHHE 3aKOHOB MAaTEMaTHKM B HCKYCCTBE, YMEHHUE
MPUBOJAUTH MPUMEPHI MATEMATUUYECKUX OTKPBITUM POCCUMCKOW U
MHPOBOM MAaTEMaTHYECKOW HAYKH




NEPEYEHDB 3JIEMEHTOB COAEP KAHUSA, IPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJepPKAHUS

1 |Ywuciaa v BEIYUCIIEHUA

1.1 HaTypaJ'ILHBIe H O CJIbIC YUCJIA. HpI/IBHaKH JCIIMMOCTHU L CJIBIX YHUCCJI

PaHI/IOHaHBHI)Ie yrciia. OOBIKHOBEHHBIE U JACCATUYHBIC I[pO6I/I, IMPOLICHTHI,

12 OECKOHEUYHbIE NEPUOANUYECKUE APOOU

13 ApudmeTrnueckuii KOpeHb HaTypaidbHOW cTemeHu. JleWctBus ¢
apu(pMeTHYECKUMHU KOPHSIMH HATypaJIbHON CTEICHU

14 Crenens ¢ nensM nokasareneM. CTeneHs ¢ palMOHAIBHBIM ITOKa3aTENEM.
CBoOJiCTBa CTENICHU

15 CHuHyC, KOCHHYC MW TaHI€HC YHCJIOBOIO aprymeHTa. ApKCHUHYC,

APKKOCHUHYC, APKTAHI'CHC YMCJIOBOI'O apryMCHTA

1.6 |Jlorapudm uncna. JlecssTuuHbie U HATYpaJIbHBIE JTOTAPH(PMBI

JlericTBUTENbHBIE yucia. Apudpmernueckue onepanuu c
1.7 |nmeiictBuTenbHBIMUA unciaaMu. [IpuOIMKEHHBIE BBIYKMCIICHUS, PABHIIA OK-
PYTJIICHHS], IPUKHJIKA U OLICHKA PE3YyJIbTaTa BEIYMCICHUN

1.8 |IIpeoOpa3zoBaHre BEIpaKEHHI

1.9 |KoMmIiuiekcHble yncia

2 |YpaBHeHUs U HEpABEHCTBA

2.1 |llenbie u qpoOHO-pallMOHATLHBIE YPABHEHUS

2.2 |UppammonanbHble ypaBHEHUS

2.3 |TpuronomerpuyuecKkue ypaBHCHHUS

2.4 |lloka3aTtenbHble U JOorapuPMUUECKUe YPaBHEHUS

2.5 |Lensie n 1poOHO-panOHATBHBIC HEPABEHCTBA

2.6 |UppammonanbHble HEpaBEeHCTBA

2.7 |IlokazaTenpHbIe U JorapudMUYECKIEC HEPABCHCTBA

2.8 |TpuronomeTrpudeckue HEpaBEHCTBA

2.9 |Cucrtembl 1 COBOKYITHOCTH YPaBHEHUH M HEPABEHCTB

2.10 | YpaBHeHUs, HEpABEHCTBA U CUCTEMBI C MTapaMeTpamMu

2.11 |Matpuiia cucteMbl TMHEHHBIX ypaBHeHH. ONpeenuTeb MaTPHUIThI

3 | PyHkuuu U rpaduku

OyHkus, cnocodbl 3ananus ¢GyHkuuu. ['padux ¢yHkumu. BzanmmHo
3.1 |[oOparnbie QyHkuuu. YétHbie u Heu€THble G(yHKuMU. [lepuogmueckue

byHKIIUN

ObGnacte ompeneneHus W MHOXKECTBO 3HaueHuid ¢yHkuuu. Hymu
dynkiuu. [IpomexyTku 3HAKONOCTOSHCTBA. [I[poMe)yTKu MOHOTOHHOCTH

3.2
¢ynkuu. MakcuMymsl ¥ MUHUMYMBI (yHKiuu. HambGonbinee u Hau-
MEHbIIIee 3HaUYeHNE PYHKIIMH HA TIPOMEKYTKE

33 CrenenHas (pyHKIMS C HATYpaJIbHBIM U IIEJbIM TTOKa3aTeaeM. E€ cBoiicTBa

u rpaduk. CBolcTBa U rpaduK KOpHS N-OM CTENEHU

3.4 |Tpuronomerpuyeckue QyHKIIMH, UX CBONCTBA U rpaduKu




Kon

IIpoBepsieMblil 3JIEMEHT COAePKAHUA

3.5 |IlokazaTenpHas u JorapudmMuyeckas PyHKIIUU, UX CBOMCTBA U Tpaduku
36 Touku pazpbiBa. AcumMnToThl rpadgukoB QyHkiuil. CBoiicTBa (GyHKIIHIA,
HETIPEPHIBHBIX HA OTPE3KE
3.7 |IlocienoBaTeaIbHOCTH, CHOCOOBI 3aJaHMS ITOCIEI0BATEILHOCTEN
38 Apudmernueckas u reomeTrpuueckas nporpeccur. dopmyna CIOXKHBIX
IPOLIEHTOB
4 |Hayana maremaTHuecKoro aHajuusa
4.1 |IlpousBognas ¢pyskimu. [Ipons3BoaHbIEC SI€eMEHTAPHBIX QYHKINN
[IpumeHneHne MPoOU3BOIHOM K HCCIEAOBAHNIO (QYHKIMI HA MOHOTOHHOCTh
4.2 |u skcTpeMyMbl. HaxoxmeHne HamOOJBINETO M HAMMEHBINETO 3HAYCHUS
(GYHKIIUY Ha OTPE3Ke
4.3 |IlepBoobpasnas. Muterpan
5 |MHoxecTBa u JOTHKa
5.1 |MmuoxecTBO, onepaiiuu HaJ MHOkecTBamu. J{narpammel Diinepa — Benna
5.2 |Jloruka
6 |BeposiTHOCTH M CTaTHCTHKA
6.1 [OmnucarenpHas cTaTUCTUKA
6.2 |BeposTHOCTD
6.3 |Kombunaropuka
7 |T'eomerpus
7.1 |®urypsl Ha MIOCKOCTH
7.2 |IIpsiMbIe M TUIOCKOCTH B TIPOCTPAHCTBE
7.3 |MHOrorpaHHUKH
7.4 |Tena u MOBEpXHOCTH BpaIEHUS
7.5 |[KoopauHatbl U BEKTOPHI




