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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpus sBisieTcs OOHUM K3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHErO
obmiero o0Opa3zoBaHUsl, TaK KaKk 00€CIIEYUBAET BO3ZMOKHOCTh U3YUEHMSI AUCLUILINH
€CTECTBEHHO-HAYYHOW HAIIPABJICHHOCTH M MPEIMETOB T'YMAaHHTAPHOTO ILIMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIEHHE,  (OopMHUpyeMOe  NpU  HU3YYEHUU
00y4arolMMUCS MOHATUIHHBIX OCHOB F€OMETPHUH, IPU JOKA3aTEIbCTBE TEOPEM U
IIOCTPOEHUU LIETIOYKU JIOTUYECKUX YTBEPKACHUM IIPU PEIICHUH T'€OMETPUYECKHUX
3aJa4, YMEHHME BBIIBUIAaTb M OINPOBEPraTb TUIIOTE3bl HEMOCPEICTBEHHO
WCIIOJB3YIOTCS IIPU PEIICHUM 33]1a4 €CTECTBEHHO-HAy4YHOI'O IMKJIA, B YACTHOCTHU
buznyeckux 3aaay.

I{enb ocBoeHus nporpamMmsl yueOHOro kypcea «I'eomerpusk» Ha yrimyOiaéHHOM
YpPOBHE — pa3BUTHE MHAMBUIYAIBHBIX CIOCOOHOCTEW oOOyyaroumxcs mpu
M3YYEHUHM T€OMETPUH, KaK COCTABISIONICH mpeamMeTHoN obnactu «MaTtematuka u
uHpopmaTrka»  yepe3  OOECleUYeHHUE  BO3MOXHOCTHM  NPUOOpPETEHHS U
UCIIOJIb30BaHUsl Oojiee TIyOOKMX T€OMETPUYECKUX 3HAHUW W JACUCTBUM,
CHELM(PUUHBIX T€OMETPUH, U HEOOXOAUMBIX JUISl YCIIEIIHOTO MPOo(hecCHOHATIBHOTO
o0pa30BaHMsl, CBA3aHHOIO C UCIOIb30BAaHUEM MATEMATUKH.

[IpuopuTeTHBIMM 3aJayaMu Kypca TI'€OMETPUM Ha YIUIyOJIEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBIISIOTCS:

pacuIMpeHne MPEACTABICHUS O TEOMETPUU KAK YaCTH MHUPOBOW KYyJIBTYPBI U
(GbopMHpOBaHKE OCO3HAHUS B3aUMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPENCTaBICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEMIIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aTh
pa3HbIE SBJICHUS OKPYKAIOLIETO MUPA, 3HAHUE MTOHATUIHOTO armapara mno pasiaeiy
«CtepeomeTpus» yueOHOro Kypca reOMeTpuHu;

dopMupoBaHHe  yMEHHUS ~ BIAJETb  OCHOBHBIMH  IOHATUSIMH O
IPOCTPAHCTBEHHBIX (PUTypaX W HX OCHOBHBIMU CBOMCTBAMH, 3HAHUE TEOPEM,
bopMyn M yMEHHE UX NPHUMEHSATh, YMEHHS JI0Ka3bIBaTh TEOPEMbl M HAXOIMTH
HECTaHJapTHHIE CIOCOOBI PEIICHUS 3a/1a4;

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

dbopMHpOBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHUS
MaTeMaTHYECKUX TEeOpHil, (OpMHUpPOBAHUE TMOHUMAHUS POJM AKCUOMATHUKH TPHU
MIPOBEICHUHU PACCYKICHUN;

dbopMupOBaHHE yYMEHHS BIaJE€Thb METOJAMHU JI0Ka3aTeIbCTB M aJIrOPUTMOB
peuieHusi, yMeHUsi UX MPUMEHATh, MPOBOJUTH J0Ka3aTelIbHbIE PACCYKICHHUS B
XOJI€ PELICHHS CTEPEOMETPUUECKHX 3a1a4 U 3a7a4 C IPAKTUUYECKUM COJICPHKAHUEM,
dbopMupOBaHHE TpPEINCTaBICHHS O HEOOXOJUMOCTH  JOKa3aTelbCTB  IpH



000CHOBaHUY MaTEMAaTUIECKUX YTBEPKICHUN U POJIM AKCHOMATHUKH B TTPOBEICHUH
JEAYKTUBHBIX PacCyKICHUMH;

pa3BUTHE ¥ COBEPIICHCTBOBAHME WHTEUIEKTYaIbHBIX U  TBOPYECKUX
CIIOCOOHOCTEW 00y4aronIMXcsi, MO3HABATEILHON aKTUBHOCTH, HCCIIEOBATEIBCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpEca K U3YYEHUIO TEOMETPUU;

dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHHsI pacro3HaBaTh TMPOSIBICHUS T'€OMETPUUECKUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B peaibHBIX >KM3HEHHBIX CUTYAlUSIX W MPU U3YUYEHUU JIPYTUX
y4e€OHBIX  MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUSl pEaJbHBIX CHUTYallMid, UCCJIEIOBAHUS TMOCTPOEHHBIX MOJIENEH,
MHTEPIIPETALNN OTyYEHHBIX PE3yIbTaTOB.

OCHOBHBIMH COZICpKATEIBLHBIMHU JTUHUSAMUA y4eOHOTO Kypca «['eoMeTpus» B
10-11 «xmaccax sBisaroTCs:  «lIpsiMble W IUIOCKOCTH B IPOCTPAHCTBEY,
«MHuororpannukun», «Tema BpameHus», «BekTopel W  KOOpAMHATHI B
MIPOCTPAHCTBE», «JIBMKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YMETh OINEPUPOBATH
MOHATUSAMIY», PEICBAHTHBIMU TEOMETPUHM Ha YTIIIyOJIEHHOM ypOBHE OOYYCHHS B
10-11 kmaccax, OTHOCHUTCSI KO BCEM COJEPKATEIbHBIM JIMHUSAM Y4eOHOTO Kypca, a
dbopMHpoBaHUE JIOTMYECKUX yMEHUH  pacmpenensiercs He  TOJBKO  TI0
CoJlep>KaTeNIbHBIM JIMHUSM, HO M 10 rogam oOyudenus. Coaep:kanue oopa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaram ocBoeHus DenepanbHOoi padoueit
MPOrpaMMbl, paclpeeEHHbIM IO ToJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCAM O0yUarOIIuecs
oOpamianich HEOAHOKPAaTHO. TO MO3BOJSET OPraHU30BaTh  OBJAJICHUE
re€OMETPUYECKUMHU TTOHATUSMH U HABBIKAMU TIOCIIEI0OBATENBHO U MOCTYMATEIBHO, C
COOJTIOICHHEM TIPUHITUIIA TIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY T'€OMETPUUECKUX MPEJICTABICHUN 00YyJaIOMUXCsl, PACIIUPSSL U YIIIyOJIss
e€, 00pa3ys NPOYHbIE MHOKECTBEHHbBIE CBSI3H.

[lepexon k M3y4EHHUIO TEOMETPUH HA YTIYyOJIEHHOM YPOBHE MO3BOJISIET:

co3math  ychmoBus  Juis auddepeHumnanuu 00ydeHHs,  MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMm, oOOecneyuTh yriayOnaeHHoe
U3y4YeHHUE TEOMETPHUH KaK COCTaBIIsOIIEH yueOHoro mpeamera «MaTematukay;

MOJATOTOBUTH OOYYAIOIMIMUXCA K TMPOAOKCHUIO H3YYEHUS MAaTEMaTUKU C
yu€ToM BbIOOpa Oyayuied mpodeccuu, oOecreunBas MPEEMCTBEHHOCTh MEXKTY
o01muM 1 npodeccCuoHaIbHBIM 00pa30BaHUEM.

Ha wusydenue yuebHOro Kypca «['eomerpusi» Ha YIIIyOJIEHHOM YpPOBHE
orBoautcs 204 gaca: B 10 kimacce — 102 yaca (3 gaca B Hegento), B 11 kmacce — 102
yaca (3 Jaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHS  cTepeoMeTpuu. Touka, npsMas, IIOCKOCTb,
npocTpaHcTBo. IloHATHE 00 aKCMOMAaTHYECKOM HOCTPOEHUH CTEPEOMETPUU:
aAKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
NapajulesibHble M CKpelmBaromuecss npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamiebHOCT IPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NapajlIeIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE, IAPAJLIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpabHOE MPOEKTUPOBAHHE, HU300paKeHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeNIbHOrO MpoeKTUpoBaHus. WM3o0paxeHue
¢buryp B mapajuiesbHONW MPOEKUUU. YTIbI C COHANPABICHHBIMU CTOPOHAMH, YIOJI
MEXIy NpsAMBIMU B IIPOCTPAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapasuleiIbHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelenuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJISAPHOCTD HPSIMOM U IUIOCKOCTH: NEPIICHIUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TeOopeMa O IpsAMOU
MEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoronansHoE IIPOEKTUPOBAHUE.
[leprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: IPU3HAK  INEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIsIpax.

Yrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW M INIOCKOCTBIO, BYTPAaHHBIN
YTOJI, JUHEWHBIA YroJI IBYTPAHHOIrO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpaHHuka. IIpmsma: n-yrospHas
npusMa, npsiMasi 1 HaKJIOHHAs! PU3MBbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiimme mnyTd Ha TIOBEpXHOCTM MHOTOrpaHHuKa. Teopema Oiinepa.
[IpoctpanctBennass TeopeMa Iludaropa. Ilupamupa: n-yrosbHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW mnupamuabl. lIpaBuiibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAs IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPAaBWIbHAs TPEYrojibHas NUpamMuAa U MPABUIbHBINA
TeTpasap, Kyo0. IlpeacraBieHue O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
JOAEKadIp U UKOCAdIP.

Bbruncnenne 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, JuaroHajy, YIJIbl.
[Tnomanp OOKOBOM MOBEPXHOCTH M IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOW IOBEPXHOCTH MPSIMOMl IMPU3MBIL
[Tnomane OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOM MHPaMUJIB,
TeopemMa O IUIOIAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTpuss B IIPOCTPAHCTBE. OJIEMEHTBI CHMMETPHUM  IIPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMeETpusi B IPAaBUIBHOM MHOTOIPAHHUKE: CHUMMETPHS
napajuielenuneaa, CUMMETPHUsS NPABWIBHBIX MPHU3M, CHUMMETpPHUS IPABHIBHON
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHsATHSA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, [UIMHA HEHYJIEBOI'O
BEKTOpA, BEKTOPHl KOJUIMHEApPHBIE, COHANPABJIEHHBIE W IPOTUBOIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. [[eUCTBUSA C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha
gucyio. CBOMCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. [I[pU3HAK KOMIUIaHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mnapamrenenunena. Teopema O pPAas3jIOKEHUH BEKTOpa IO TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyrospHasg  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAHMHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TO4YEK. YTOJd Mexay BekTopaMu. CKalsipHOE MPOU3BEJICHUE
BEKTOPOB.

11 KUIACC

Tena Bpamenust

[TonsiTust: IMIMHApPUYECKAss TMOBEPXHOCTb, KOHHUYECKAash MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpamieHUs:
WIMHIpP, KOHYC, YCEU€HHBIH KOHyC, cdepa, map. B3aumHoe pacmonoxeHue
chepbl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxeHue Ten
BpallleHUs1 Ha IUIOCKOCTH. Pa3BépTka munuHapa U KoHyca. Cummerpusi cepsl u
nrapa.

O6béM. OcHoBHbIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapajiienienumnena M cienctsus u3 He€. OO0bEM mnpsMod U
HAKJIOHHOW MPU3MBI, MIJIMHIPA, TUpaMuIbl U KoHyca. O0BEM I1apa U 1mapoBOro
CerMEHTa.

KomOunHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IumHapa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u cdepsl miockocTbio. [IoHsATHE MHOrOrpaHHUKa,



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

[Tnomans MOBEPXHOCTH MUIMHAPA, KOHYyCa, TUIOMAAb chepsl U e¢ JacTe.
[Tonobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, ILIONMIANCH IOBEPXHOCTEN
nonoOHeix Quryp. IlpeoOpa3zoBanue mnomodusi, romoreTusi. Pemienue 3amay Ha
IJIOCKOCTH € UCMOJIb30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[TocTpoenune ceueHnii MHOTOTPAHHUKOB U TEJ BPAIICHUS: CEUCHUS LIUIIUHIPA
(mapaymienbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHs KOHyca (mapasuielbHble
OCHOBAHMIO U MIPOXOJIAIIME Yepe3 BEPIIMHY), CEYCHUS 11apa, METOAbl TOCTPOCHHUS
CEUEHUI: METOJ| CIEA0B, METOJ BHYTPEHHETO MPOEKTHUPOBAHUS, METOJ NIEpEHOCA
CEKYIIIEH TTIOCKOCTH.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOrO YyMHOXEHUA. [IpsiMoyronbpHas
cucTeMa KoopauHat B npocTtpaHcTBe. KoopanHatel BekTopa. PaznoxkeHnne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIM METOJ MpPU PEUICHUH TeOMETPUUYECKHUX
3ajad4.

J{BUKeHUs B IPOCTPAHCTBE

JIBkenus mpoctpaHcTBa. OtoOpakeHus. JIBWKeHUS U paBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUH. Buabl JBWXEHUN: TapauiebHBIA TEPEHOC,
LCHTpaJbHAsT CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMOIL.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBLIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH I'PAKJAHCKOM MO3ULIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBaTh C COLMAJIBHBIMA HHCTUTYTAMM B COOTBETCTBUM C HX
(GYyHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpuOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM T'pakIaHCKOW UIACHTUYHOCTH, YBOKCHUS K
IIPOILIIOMY W HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOLIECHHUE K
JOCTUIKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMaTUYECKOUN LIKOJIBI,
UCIIOJIb30BAHUE ATUX JOCTHXKEHMM B JPYTUX HAyKax, TEXHOJIOTHSX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOIO Hapoaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUsA, dTUYECKOIO IOBEIECHUSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTW)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAsl JCTETUKY MAaTeMaTUYECKUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) puzuveckoe BoCcIUTAHME:

C(OPMUPOBAHHOCTh YMEHHUS TNPUMEHSATh MaTeMaTUYeCKUEe 3HAHUS B
MHTepecax 3/10pOBOTo U 0e301acHOro 0opasa *KU3HU, OTBETCTBEHHOE OTHOILIEHHUE K
CBOEMY 3JI0OPOBbIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, peryispHas (u3nuecKass akTUBHOCTb), (PU3NYECKOE COBEPILICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBO€E BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHME IIEHHOCTH TPYyIOdIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaT€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpLIaTh OCO3HAHHBIM BHIOOD
Oyaymieit mnpodeccuu U peaan30BbIBATh COOCTBEHHBIC JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M CIOCOOHOCTh K  MareéMaTH4ecKoMy  OOpa30BaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUU MPAKTUUECKUX 3aJ1a4y MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHUE BIIUSHUS
COITMATIbHO-IKOHOMUYECKHUX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIHATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TPUMEHEHUE MATEMATHUYECKUX 3HAHUW I pelieHusl 3a7ad B 00JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSI HAyKH W OOIIECTBEHHOW  MPAKTUKH, T[OHHUMAaHUE
MaTeMaTHYECKOW HayKH KakK cdepbl 4YeIoBEeYeCKOM AesATEIbHOCTH, JTaroB ¢
pa3BUTUA W 3HAYMMOCTH [JI1 Pa3BUTHS LHUBUIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TMO3HAHMUS MHUPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XApPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSTWUN, OTHOIICHUN MEXAy TMOHATHUSAMHU, (HOPMYIHPOBAThH
OTIpEJICIICHHS] TIOHATUN, YCTaHABJIUBAThH CYIIECTBEHHBIN MpU3HAK Kiaccu(UKaIuy,
OCHOBaHMsI /711 0000IIEHHS M CPAaBHEHHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHbBIC U OTPUIIATEIbHbIE, EAMHUYHBIC, YACTHBIC U OOIIHNE, YCIOBHBIE;

BBISIBJIATH MATEMAaTUYECKAE 3aKOHOMEPHOCTH, B3AMMOCBSI3U U IPOTUBOPEUHUS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JIeNIaTh BBIBOABI C UCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOUEHU, YMO3AKIIOUCHUH 110 aHAJIOTHH;

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

BBIOMpaTh crnoco0 penieHus ydeOHOW 3agauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee TMOAXOIAIUA C  Yy4éToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATENbCKUI WHCTPYMEHT IO3HAHUA,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hOopMHpOBaTh TMMOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIbHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEeKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMH, SIBIICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO pE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JTOCTOBEPHOCTh
HOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIecca, a TaKXKe BBIIBUTATDH
MPEJIOJIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nnopmanueii:

BBISBJIATH JeUUUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX Ul OTBETA Ha
BOMPOC | JUIsI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3NUYHBIX THIIOB, AHATU3UPOBATD,
CHUCTEMaTHU3UpPOBaTh M HWHTEPIPETUPOBATh HHYOPMAIHMIO DPA3NIUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (opmax,
WJUTIOCTPUPOBATH TpaUueCcKH;

OLIEHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUSA

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMU  OOILEHUs], SCHO, TOYHO, I'PaMOTHO BBIpaXaTb CBOK TOYKY 3pEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTAaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTAT;

B XOJI¢ OOCYXXJIEHHS 3a/laBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAEMOIl TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pelIeHns, COINOCTABIIAThL CBOM CYXKACHUA C CYXICHUAMH APYIMX YYaCTHUKOB
nuainora, oOHapyKMBaTh Pa3jiMdve M CXOJCTBO MO3UILIMMA, B KOPPEKTHOU (opme
(bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAXKEHUS;

IIPEACTABIATh PE3YJIbTAThl PELICHUS 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUICHUS € YYETOM 3ajaay
Npe3eHTalUd U OCOOCHHOCTEN ayIUTOPHUH.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranuzanus:



COCTaBJIATH IJIaH, aITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI ¢ YYETOM HOBOW MH(OPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJJICKT:

BJaJE€Th HABBIKAMU  IIO3HABAaTEIbHOM  pediieKCMM Kak  OCO3HAHHUSA
COBEPILIAEMBIX JIEUCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTAaTOB, BIAJACTh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TpoIecca W pe3yibTara pelIeHHs
MaTEeMaTU4YeCKOM 3a/1a4H;

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

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH PUYUHBI
JOCTUKEHUSI WIIM HEAOCTUKEHUSI Pe3ysIbTaTOB AESITENbHOCTHU, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eTEILHOCTD:

MOHUMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBHUAYaJIbHOU
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, HOPUHUMATh I€Jb COBMECTHOM
JESATEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM pabOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpoOIecC MU pe3yapTaT paldoThl,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPyNmoBbIX (opMax palboThl (00CYXIeHHs, OOMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W HHBIE), BBINOJIHATH CBOK YacTh pabOThl H
KOOPJMHUPOBAaTh CBOM JCHCTBUS C JPYrMMH YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJaJa B OOLIUI MPOAYKT MO KPUTEPUSM, CHOPMYJINPOBAHHBIM
YYaCTHHKaMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konity 10 kiaacca oOyyaromuiicss Hay9uTCs:

e CBOOOJHO OMEPUPOBATH OCHOBHBIMU TMOHSTHUSMU CTEPEOMETPUU TIPU
peLIeHNnH 337a4 ¥ NPOBEACHUU MaTEeMaTHYECKUX PACCYKICHUM;

e TMPUMEHSATh AKCUOMBI CTEPEOMETPUU U CJCACTBUS U3 HUX MPU PEIICHUU
reOMETPUYECKUX 3a]1aY;

e KJIACCH(UIIUPOBATH B3aUMHOE PACIOJIOKCHUE TMPSMBIX B MPOCTPAHCTBE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U IJIOCKOCTEW B IPOCTPAHCTBE;

e CBOOOJHO OMEPUPOBATH TOHSATUSMHU, CBS3aHHBIMH C YIJIaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B TPOCTPAHCTBE, MEXIY MPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITUSIMU, CBI3aHHBIMHU C MHOTOTPAaHHUKAMH,



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHUIbl MHOTOTPAaHHUKOB (TMpH3Ma,
nupamuaa, NpsMOYroJIbHBINA Napajuienenunen, Kyo);

e KJacCUPUIUPOBATH  MHOTOTPAHHUKH, BBIOMpAs  OCHOBaHHUS  JUIA
KJaccuukanuu;

e CBOOOJHO OINEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOTOI'PaHHHKOB TUIOCKOCTBIO;

e BBINOJHATh napajuieIbHOE, LEHTPATBHOE U OpPTOrOHAIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMH METOIAAMH, BBIIOJIHATH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX 00BEMHBIX (pHUTYD:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIYUCIIATH  IUIOMIAAM  TMOBEPXHOCTEH  MHOTOTPAHHHUKOB  (TpuU3Ma,
nupamMuza), FT€OMETPUUYECKUX TEJ ¢ IPUMEHEHUuEM GopMyI;

e CBOOOJHO ONEPUPOBATH MOHATUSMH: CUMMETPHS B MPOCTPAHCTBE, LIEHTP,
OCb U IUIOCKOCTh CHMMETPHH, LEHTP, OCb U IUIOCKOCTb CUMMETPUHU
duryps;

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

e BBINOJIHATH ACHCTBUS HaJl BEKTOPAMU;

e pemaTh 3aJaud Ha JOKA3aTeIbCTBO MAaTEMaTUYECKUX OTHOLICHUA U
HaXO0XJICHUE TE€OMETPUYECKUX BEIMYHMH, MPUMEHSS HU3BECTHBIE METOMbI
MIpU PEIICHNN MaTEMAaTUYECKUX 3a7a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEWIINE NPOrpaMMHBIE CPEACTBA U  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a/1aY;

e WU3BJECKaTh, MPeoOpPa3OBBIBATH M HMHTEPIPETUPOBATH HHOOPMAIUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUECKUX (QUrypax, MpeACTaBICHHYIO Ha
yepTexax U pUCYHKaxX;

e TMPUMEHATH TIOJIYYCHHbIC 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJM3UPOBaTh peajbHbIE CUTyallUU, MPUMEHSATh U3yYCHHBIC MOHSATUS B
npolecce IOMCKa PEeUIeHHs] MaTeMaTH4ecKd  CPOpMYIUPOBAHHOM
mpoOIeMbl, MOJAEIUPOBATh pEaIbHBIE CUTyallMd Ha S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
NOHATUH U TEopeM, ammapara ajireOpbl, pelarb MpaKkTUYECKUe 3aJaud,
CBSI3aHHBIC C HAX0KICHUEM F€OMETPUUYECKUX BEJIMYHH;

e WMETh TMPEJCTABICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TEOMETPUH Kak
COCTaBHOM yacTu (yHJAaMEHTa Pa3BUTHUS TEXHOJIOTHH.

K konity 11 kiacca oOyJaromuiicss HayduTCs:



CBOOOJHO OMNEPUPOBATHh MOHATHAMH, CBA3aHHBIMU C LUJIMHAPUYECKOH,
KOHHYECKOW U CEepUyecKoil MOBEPXHOCTSIMH, OOBSICHATH CIIOCOOBI
MOJIyYECHHUS;

ONEPHUPOBATH MOHIATUSMHU, CBSI3AHHBIMH C TE€JIAMU BPAILLCHUS: LIWIMHAPOM,
KOHYCOM, c(hepoii u mapom;

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

KJIacCU(PUIIMPOBATH B3aUMHOE PACIIOJIOKEHUE CHEephl U MIIOCKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB WM TEJ BpallCHUS,
O0OBEMBI U IUIONIAIA MOBEPXHOCTEH MHOTOIPAHHMKOB W TEJl BpalllCHHUS,
T€OMETPUUECKUX TeJl C MPUMEHEHHEM (PopMyT;

CBOOOHO OIEPUPOBATh MOHATUSMHU, CBA3AHHBIMU C KOMOWHAITUSIMU Tell
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BMNHCAHHBIA B cepy u
OINKCAaHHBIM OKOJIO cdepbl, cepa, BIMCAaHHAsT B MHOTOTPaHHUK WM TEJO
BpAaICHUS;

BBIYHCIIATh COOTHOILIECHHS MEXAY IUIOIIAIIMH TOBEPXHOCTEN U 00bEMaMU
IMOTOOHBIX TEN;

u300paxarb H3ydyaeMble (UIYpbl, BBIIOJIHATH (BBIHOCHBIE) IUIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUryp: BHUI CBEpXY, COOKY,
CHU3Y, CTPOUTH CEUEHHMSI TEJl BpAIlCHUS;

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

cBOOO/IHO OIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH ONEpaIMy HaJl BEKTOPAMH;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
penaTh reOMETPUYECKUE 3a1a41 HA BBIUMCIEHUE YIVIOB MEXKIY MPSAMBIMU
U IJIOCKOCTSIMHM, BBIYMCIICHHE PAacCTOSHUM OT TOYKM 1O IUIOCKOCTH, B
L[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJHO ONEPUPOBATH TMOHATUSMH, CBSI3AHHBIMU C JIBUDKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXEHUsI MHOTOTPAHHUKOB U TeN BpallCHUS TMpH
MapajyIeIbHOM ~ TIEPEHOCE, UEHTPAIBHOM CHUMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00us;
CTPOUTH CEYEHHST MHOTOTPAHHUKOB M TEJ BpAlllCHMS: CEUEHUS LUIUHIPA
(mapaJuienTbHO U NEPHEHIUKYISIPHO OCH), CEUYEHHUS KOHYca (MapaiieabHbIe
OCHOBAHMIO M MPOXOSLINE YEPE3 BEPLINHY), CEUEHUS 111aAPa;
UCITIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO POEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUYECKHUE YTBEPKIACHHUS;

NPUMEHATh T€OMETPUYECKHE (PAaKThl ISl PELICHHUS CTEPEOMETPUUECKHX
3a/1a4y, MPEANOJararoliMX HECKOJbKO IIaroB pENICHUs, €CIU YCIOBHS
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOU dopme;

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

NPUMEHATH MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKALIMOHHbBIE
CUCTEMBI [IPU PELICHUU CTEPEOMETPUYECKHX 3a/aY;

NPUMEHATh  TOJYYEHHbIE 3HAaHWA HA  MPAKTUKE:  CPAaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAIbHBIE CUTYallUU, IPUMEHATh U3YYCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBAa B IIPOLIECCE IOMCKA  PEIICHHS
MaTeMaTHUeCKu  CQOPMYIUPOBAHHOM  MPOOJIEMBI,  MOJAEIHUPOBATH
peanbHble CUTyallUM Ha S3bIKE I'€OMETPUM, UCCIENOBATH MOCTPOCHHBIE
MOJEIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOpbl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHH;

UMETh MpeACTaBIeHUS 00 OCHOBHBIX 3Talax pPa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTH pyHJaMEHTa pa3BUTHUS TEXHOJIOTHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Kontpoapupie  Ipaxruteckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 23 1
5 B3aumHoOe pacrosnoxeHue npsMbIx B 6 1
IIPOCTPAHCTBE
3 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B 8
IIPOCTPAHCTBE
4 [lepnieHIUKYISPHOCTD MPSAMBIX U o5
IIJIOCKOCTEMN B IPOCTPAHCTBE
VYriel 1 paccTosTHUA 16
MHororpanHuk# 7
BexTops! B mpocTpaHcTBE 12
8 HOBTOPCHI/IG, 00o0111eHue U cucTeMaTH3anus 5 9
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




11 KJIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
No /i HaumeHnoBaHue pa3aesioB U TeM Konrponsmmie  Tpaxrmseckie (nudpossbie)
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypenI
1 AHanuTH4eckas reOMeTpHs 15 1
5 [ToBTOpEHME, 0606H_[eHI:Ie u 15 1
CUCTeMaTH3alusl 3HAaHUH
3 O0BEM MHOTOTpaHHUKA 17
4 Tena Bpamenus 24
5 [Tnomany moBepXHOCTH U 0OBEMBI 9 1
KPYTJbIX TEJ
6 JIBrkeHus 5 1
; IToBTOpeHume, O606H.[CHI:IC u 17 2
CUCTEeMaTH3aIvsl 3HAaHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbBIE
(1)
Jl:;n Tema ypoka Beero Kourpoabuble IIpakTHyeckue i[:;'?eﬂl/lﬂ :)I;I[?;I;zzz:eﬂbﬂme
padoThI padoThI pecypenI

OcHoBHbIE NpaBUiIa U300paKEHUS HA

1 PHEYHIE IUTOCKOCTH, HapaLICIbHbIX 1 https://m.eds00.ru/588c85b2
PSAMBIX (OTPE3KOB), CEPEIUHBI
oTpe3Ka
[ToHATHS cTepeomMeTpUn: TOUKA,
npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

2 OcHoBHBIC NpaBiIa H300pakeHIA HA 1 https://m.edsoo.ru/ddcdafc2
PHUCYHKE IIJIOCKOCTH, NTapaJlJIeNIbHbIX
OpSAMBIX (OTPE3KOB), CePEIHbI
oTpe3Ka
[TonsaTus: nepecekaromuecs

3 IIJIOCKOCTH, IEPECEKAOIINECS TIpsiMas 1 https://m.edsoo.ru/eba83d84
U TUIOCKOCTB; ITOJIYIIPOCTPAHCTBO
ITonsTHA: Iepecekaronuecs

4 MJIOCKOCTH, MIEPECEKAIOIIUECS MpsiMast 1 https://m.eds00.ru/76122161
U TUIOCKOCTb; MOJIYIPOCTPAHCTBO
MHororpaHHuKH, U300pakeHne

5) MPOCTEHIINX MPOCTPAHCTBEHHBIX 1 https://m.edsoo.ru/db7fa53e
buryp, HeCyIECTBYIOIUX 00BEKTOB

6 Muororpaniici, H3o0paxerie 1 https://m.edsoo.ru/4284be8b

IIPOCTEUIINX IIPOCTPAHCTBEHHBIX




buryp, HECYIIECTBYIOMNUX 00BEKTOB

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CIIEICTBUSA U3 HUX

https://m.edsoo.ru/c2bed9c5

10

AKCHOMBI CTEPEOMETPUHN U TIEPBHIE
CJIEICTBUS U3 HUX

AKCHOMBI CTEPEOMETPUHU U TIEPBHIE

cnenctBus U3 HuX. CriocoOwl 3a/1aHus

IPSIMBIX U IIJIOCKOCTEN B 1
npoctpancTBe. O003HAYCHUS TPSIMBIX

Y IJIOCKOCTEN

N300pakeHne ceueHui mupaMuibl,

KyOa 1 MpU3Mbl, KOTOPbIE IPOXOJAT

gepe3 ux péopa. Mzo0paxenue

IIEPECEUECHUS TIOJTYYECHHBIX 1
mockocrel. PackpammBanue

MOCTPOEHHBIX CEYEHUN Pa3HBIMU

1[BETaMU

https://m.edsoo.ru/f24c9d86

https://m.edsoo.ru/db11b7fd

https://m.edsoo.ru/b5dd926b

11

N306paxkenue ceueHni nupamMuabl,

Ky0a 1 mpU3Mbl, KOTOpPBIE TPOXOIAT

yepe3 ux péopa. M3obpaxenue

IIEpECEUECHUS TIOJTYUECHHBIX 1
mockocrei. PackpamyBanue

IIOCTPOEHHBIX CEYEHUN Pa3HBIMU

L[BETaMU

https://m.edsoo.ru/14ca712c

12

N3o06paxeHne cedeHnit mupamMuibl,

Ky0a 1 mpHU3MBbl, KOTOpPBIE TPOXOAT

gyepes ux péopa. M3obpaxenue 1
nepeceyeHust MoJIy4YeHHbBIX

mockocrel. PackpammvBanue

https://m.edsoo.ru/b2618cce




13

14

15

IMOCTPOCHHBIX CeueHHI Pa3sSHbIMHA
OBCTaMU

N3o0pakeHne CeUeHU MUPaMU/IbI,
Ky0a 1 mpU3Mbl, KOTOPBIE TPOXOJISAT
yepe3 ux péopa. M3obpaxenue
nepeceyeHus! MOayYeHHbIX
mockocrel. PackpaimvBanue
MOCTPOEHHBIX CEUYEHUN Pa3HbIMU
[IBETaMHU

Merton ciie1oB ISl TIOCTPOSHUS
CeYeHU I

Merton ciie1oB JUIsl IOCTPOSHUS
ceyenuii. CBolicTBa nepeceyeHuit
MPSIMBIX | IJIOCKOCTEH

https://m.edsoo.ru/9cf3b9bf

https://m.edsoo.ru/1b2f91f7

https://m.edsoo.ru/1844a2e4

16

Mertoz cie10B A1 TOCTPOCHUS
cedeHuii. CBolCTBa nepecedyeHuit
HPSIMBIX U IJIOCKOCTEN

https://m.edsoo.ru/a9d15d32

17

[TocTpoenue ceuenunii B mupaMu/e,
KyOe 1o TpéM ToukaMm Ha pedpax.
CoztaHue BBIHOCHBIX UepTexel u
3aIMCh MAroB MOCTPOCHUS

https://m.edsoo.ru/4c4216e9

18

19

[Toctpoenue cedenuii B nupamuse,
KyOe 1o TpéM ToukaMm Ha pedpax.
Co3naHne BEIHOCHBIX YEPTEXKEN U
3aIyCh IIaroB MOCTPOEHUS

[Toctpoenue ceuenuii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coznianue BBIHOCHBIX YepTexe 1
3aIKCh IIAroB MOCTPOCHHS

https://m.edsoo.ru/57e2e351

https://m.edsoo.ru/4fcbfc2f




20

21

22

23

[TocTpoenue ceueHunii B mupamue,
KyOe 1o TpéM ToukaM Ha pEOpax.
Coztanue BBIHOCHBIX YepTekel U
3aIuCh MIAroB MOCTPOCHUS

[ToBTOpenue mianumerpun: Teopema
0 MPOTOPIMOHAIBHBIX OTPE3KaXx. 1
[MonoOue TpeyroibHUKOB

[ToBTOpenue mianumerpun: Teopema
Menenas. PacdyeTsl B ceueHHUSIX Ha

BBIHOCHBIX 4YepTexax. Mcropus 1
Pa3BUTHS TJIAHUMETPUH U

CTEpEOMETPUHU

KoHTposbHas pabora "AKCHOMBI
crepeomerpun. Ceuenus"

https://m.edsoo.ru/c5abbc54

https://m.edsoo.ru/7d1fb4c8

https://m.edsoo.ru/c5a497c4

https://m.edsoo.ru/a6ae516e

24

B3anMHOE pacniosiokeHue NpsIMbIX B
npoctpadcTBe. CKpelBaroIuecs
npsimele. [Ipusnaku
CKPEIIMBAIOIINXCS PSIMBIX.
[TapannenpHble MpsIMBIE B
IIPOCTPAHCTBE

https://m.edsoo.ru/cbfb4984

25

26

Teopema o CylIeCTBOBAHUU U
€MHCTBEHHOCTH IIPSIMOU
napajuleJIbHOM TaHHOHU IPSIMOH,
IIPOXOMSILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JICKALLEH Ha
JTaHHOM npsimoit. Jlemma o
[IEPECEUECHNH NapAJIIEIbHBIX IPSIMBIX
IIJIOCKOCTBIO

[TapamienbHOCTD TPEX MPSMBIX. 1

https://m.edsoo.ru/ac45fd6f

https://m.edsoo.ru/5allad49




27

28

29

Teopema o Tpéx mapajienbHbIX
npsMeIx. Teopema o
CKPELIUBAIOIINXCS NPSAMBIX

[TapannenbHOE NPOEKTUPOBAHUE.
OCHOBHBIE CBOMCTBA MapaiieIbHOTO
npoektupoBanus. M3o0paxenue
pa3HbIX GUryp B mapaienbHOMI
MPOEKIIUU

I{enTpasnbHas Mpoekusa. Yroi ¢
COHANpPABJICHHBIMU CTOPOHAMHU. YTOII
MEXAY NPSMBIMU

3amayu Ha JJOKa3aTelIbLCTBO U
HCCIIEIOBAHKE, CBA3aHHBIE C
PacojI0KESHUEM MPSAMBIX B
MPOCTPAHCTBE

https://m.edsoo.ru/f275db49

https://m.edsoo.ru/7cadfa2f

https://m.edsoo.ru/53ab7cfd

30

31

32

[TonATHS: mapauIeTbHOCTD MPSAMON U
IJIOCKOCTH B IIpocTpaHcTBe. [Ipu3Hak
NapaJuIeIbHOCTH MIPSIMOU U
iockocTy. CBolcTBa
NapaJuIeIbHOCTH MIPSIMON U
IIJIOCKOCTH

I'eomerpuueckue 3anaun Ha
BBIYMCIICHUE U IOKA3aTEIIbCTBO,
CBS3aHHBIC C [1APAUIEIBHOCTHIO
IPSIMBIX U IIJIOCKOCTEM B
IIPOCTPAHCTBE

ITocTpoeHue ceueHus, MPOXOAAIIETO
4yepes JaHHYIO NIPAMYIO Ha YEPTEKE U
[apaJuIeIbHOTO APYTrOM IPsIMOA.

https://m.edsoo.ru/1737fd63

https://m.edsoo.ru/e8e1391a

https://m.edsoo.ru/49ffaffl




33

34

Pacuét oTHOIIECHUH

[TapannensHas npoexkuus,
MIPUMEHEHHUE TSl TOCTPOCHMS
ceUYeHHUH KyOa M mapasuiesenurea.
CBolicTBa napauieyenunenaa u
MIPU3MBI

[TapannenpHbIE MITOCKOCTH.

[Tpu3Haky napayuieTbHOCTH ABYX
IIOCKOCTEH

https://m.edsoo.ru/ac13686d

https://m.edsoo.ru/b936e992

35

Teopema 0 napamieIbHOCTH U
€IMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yyepe3 TOUKyY, He
IIPUHAUIEKALTYI0 JaHHOW IIJIOCKOCTH
U CJICJICTBUS U3 HEE

https://m.edsoo.ru/6be9fbea

36

CaolicTBa napamieabHbIX
IUIOCKOCTEN: O MapauIeIbHOCTH
NPSIMBIX TIEpECeUeHus pU
NIEPECEUECHNH JIBYX NapaJIeIbHbIX
IIJIOCKOCTEN TpEThben

https://m.edsoo.ru/6¢c42af37

37

38

CaolicTBa napamieabHbIX
MIJIOCKOCTEH: 00 oTpe3Kax
napauIeNbHbIX TPSIMBIX,
3aKJIFOYEHHBIX MEXKITY
napajieNbHbIMU TIOCKOCTSIMU; O
nepeceyeHn  MpsIMOi ¢ ABYMS
napasieIbHbIMU TIOCKOCTSIMU

[ToBTropenue: Teopema [ugaropa Ha
IJIOCKOCTH

https://m.edsoo.ru/e157c6f7

https://m.edsoo.ru/9ccc55d3

39

[ToBTOpEHME: TPUTOHOMETPHUS

https://m.edsoo.ru/e6¢98c7¢c




40

HPSIMOYTOJIBHOTO TPEYroJIbHUKA

CgoiicTBa Ky0a 1 MPsIMOYT'OJIBHOTO
napajuiejaenunena

https://m.edsoo.ru/99d56dab

41

42

43

44

45

Brruucnenue 1MH 0TpE3KOB B KyOe U
IIPSIMOYT'OJIBHOM IapajuleIeuIe e

[leprieHAMKYIASIPHOCTH NPAMOUN 1
wiockocTH. [Ipu3nak
NEePHEHINKYISIPHOCTH TIPSIMOM 1
IJIOCKOCTH

[leprieH IUKYISAPHOCTD MPSMOM U
wiockocTH. [Ipu3nak
NEPIEeHIUKYIIPHOCTH IPSIMON U
IJIOCKOCTH

Teopema o CylIeCTBOBaHUU U
€IMHCTBEHHOCTHU IPSIMOIA,
MPOXO/SIIEH Yepe3 TOUKY
MPOCTPAHCTBA U NMEPIEHAUKYIISIPHON
K IIJIOCKOCTH

IInockoctu u NEPNCHAUKYJIAPHBIC UM
MMpsAMBbIC B MHOT'OI'paHHUKAX

https://m.edsoo.ru/5b1bb69d

https://m.edsoo.ru/5682d452

https://m.edsoo.ru/59fccc75

https://m.edsoo.ru/c93542b5

https://m.edsoo.ru/62fc55e3

46

47

48

[InockoCTH M EPIIEHINKYISIPHBIE UM
IpPsIMBbIE B MHOTOT'PaHHUKAX

[lepnenuKynsip ¥ HaKJIOHHAS.
ITocTpoeHne nepneHauKyIspa us3
TOYKH Ha MPSIMYIO
[lepnieniuKynsip ¥ HAKJIOHHAS.
[locTpoenue nepneHanuKyIspa u3
TOYKH Ha MPSIMYIO

https://m.edso0.ru/76464a93

https://m.eds00.ru/818779e7

https://m.edso0.ru/b9366929




49

50

Teopema o TpEX mepreHANKYIIpax
(mpsimast u oOpaTHast)
Teopema o TpEX mepreHANKYIIIpax
(mpsimast 1 oOpaTHas)

https://m.edsoo.ru/13ca2779

https://m.edsoo.ru/7e55435¢

51

52

53

Yron mexay CKpeluBaroIIMUCS
PSIMBIMHU

[Touck neprneHANKYISIPHBIX MPSMBIX C
MOMOIIBIO TIEPIICHAUKYIISIPHBIX
TJIOCKOCTEM

OpTtoroHanbHOE TPOSKTUPOBAHUE

https://m.edsoo.ru/4d5fb41d

https://m.edsoo.ru/9eceb7da

https://m.edsoo.ru/c82fe87¢c

54

[TocTpoenue ceuenuii kyoa, IpU3Msl,
IIPaBUIIbHOM IMUPAMUJIBI C IOMOLIBIO
OPTOrOHAJILHON IIPOEKIIUU

https://m.edsoo.ru/fc377c51

55

56

57

58

[TocTpoenue ceuenuii Kyda, MpU3MBI,
MIPaBUIILHON MUPAMU/IBI C TIOMOIIBIO
OpPTOTOHAJILHON IIPOEKIIUU

CuMMeTpHs B IPOCTPAHCTBE
OTHOCHUTEJIBHO INIOCKOCTH.
[TnockocTn cuMMeTpHil B
MHOTOTpaHHHKaX

[Ipu3HaK nepneHuKyISIPHOCTH
IPSIMOM M TNIOCKOCTH KaK CIIEACTBHE
CUMMETpPUHU

IIpaBuIBHBIE MHOTOTPAHHUKH.

Pacuér paccTossHMI OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/56c8faad

https://m.edsoo.ru/bal7c527

https://m.edsoo.ru/3b72c654

https://m.edsoo.ru/2ae86c5b

59

IIpaBuIBHBIE MHOTOTPAHHUKH.
Pacuér paccTostHuid OT TOUKHU 10

https://m.edsoo.ru/b33d2119




60

IJIOCKOCTH
Crioco0bl OIyCTHTD
NEPIEeHIUKYIIAPBL: CHMMETPHSI, CIBUT
TOYKH 10 MapaJyIeTbHON MPSIMOi

https://m.edsoo.ru/cbh1b137c

61

62

63

64

CnBur no HenapauieabHON IPSIMOH,
U3MEHEHUE PACCTOSHUN

KoHnTtposbHas pabora "B3auMHoe
pacIoyioKeHue MpsiMbIX U
MJIOCKOCTEH B MpocTpaHcTBe"

[ToBTOpEHMeE: yroa Mexay NpsiMbIMU
Ha IJIOCKOCTH, TPUTOHOMETPHSI B
IPOM3BOJILHOM TPEYTrOJbHHKE,
TEeOpeMa KOCUHYCOB

[ToBTOpEHME: YrOI Mexay
CKPELIMBAIOIMMUCS MPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/2625aldb

https://m.edsoo.ru/b5bc8eec

https://m.edsoo.ru/6f93bcdf

https://m.edsoo.ru/15e4fecc

65

I'eomeTpuueckue MeToabl
BBIYHCIICHUSI YTJIa MKy MPSIMBIMU B
MHOTOIPAaHHHUKAX

https://m.edsoo.ru/7dec35ee

66

67

68

JIByrpannblii yroa. CBoiCcTBO
JMHENHBIX YTJIOB IBYTPAHHOTO yria

[IepnieHquKyIsIpHBIE IIJIOCKOCTH.
CBolicTBa B3aUMHO
NEePHEHAUKYIISIPHBIX TUIOCKOCTEN

[Ipu3Hak nepneHauKyJIsSpHOCTH
IIJIOCKOCTEH; TEOpeEMa O MPSMOU
[IEPECEUCHUS IBYX IIIOCKOCTEN

NEPIEHIUKYIISPHBIX TPEThEU

https://m.edso0.ru/3922fc23

https://m.edsoo.ru/6blaa76d

https://m.edsoo.ru/16c95c3a




69

IIJIOCKOCTHU

[IpssMOYyTOIBHBIN NapauIeICIUIIeT;
KyO; u3MepeHus, CBOicTBa
IIPSIMOYTOJIBHOTO TIapajuleseuIea

https://m.edsoo.ru/52c88814

70

Teopema o AuaroHanu
MPSIMOYTOJIBHOTO MapajuieNienuIea u
CIICZICTBUE U3 HEE

https://m.edsoo.ru/d47cac87

71

72

73

74

CrepeomeTpruecKue U MPUKIaJIHbIC
3a/1a4¥, CBSI3aHHBIC CO B3AaMMHBIM
PACIIOJIOKCHUEM IIPAMBIX U
TUIOCKOCTH

HOBTOpeHI/IeZ CKPCIIUBAIOIIHECCA
MMpAMbIC, TAPAJJICIIBHBIC INIOCKOCTU B
CTaHJAPTHBIX MHOT'OI'paHHHUKAX

Hapa napaJilieJIbHbIX IIOCKOCTEN Ha
CKpCIINBAOIHNXCS IPAMBIX,
pacCTOAHUC MCIKIAY
CKpCIIUBAOIINMHUCA ITPAMBIMU B
IMMPOCTBIX CUTYyalUAX

PaccrosHue oT TOUKH 10 IIJIOCKOCTH,
pacCcTodHuC OT HpiIMOﬁ J0 IIIIOCKOCTH

https://m.edsoo.ru/6e119e38

https://m.edsoo.ru/1144c324

https://m.edsoo.ru/cfca9ebf

https://m.edsoo.ru/b9a387c8

75

Brrunciienue paccTossHUI MEXITY
CKPEIIMBAIOIIUMHUCS TPSIMBIMH C
MMOMOUIBIO NIEPIIEHANKYIISIPHOU
IIOCKOCTH

https://m.edsoo.ru/fc762dd4

76

TpéxrpaHHslil yroi, HEpaBeHCTBA IS
TpeXTrpaHHbIX yriaoB. Teopema
[Tudaropa, TeopemMbl KOCUHYCOB U

https://m.edsoo.ru/6e34b31e




CUHYCOB JJIsl TPEXTPAHHOIO yria

DneMEeHTHI CPEPUIECKON reOMETPHUH:

77 1 https://m.edsoo.ru/82ba2777
re0Ie3MUECKUe IMHUK Ha 3emIie
K "
78 OHTPOHBHTI pabota "V b i 1 https://m.edso00.ru/69a7d942
paccTosHUsI
C .
79 " ACTEMATHSAMULL SHAHIH " 1 https://m.edsoo.ru/dd1173e8
MHOTOrpaHHHK H €0 3JICMEHTBI
11 .B .
80 VIpamitita. AR IHPaMiA 1 https://m.edsoo.ru/51ff5abc
[IpaBuibHAs mUpaMuaa
1T I
81 PH3MA. - PAMAT 1 HalonHas 1 https://m.edsoo.ru/68bb5bec
npusMsl. [IpaBunbHas npusma
[IpsiMoii mapasuienenune,
82 MPSIMOYTOJIBHBIN Mapaieienue], 1 https://m.edsoo.ru/8515ba52
KyO
B T
83 rzmymme MHOTOTPAHHIIGL Jeopemd 1 https://m.eds00.ru/86151552
Olinepa
Beinykiieie MHOrorpanHuku. Teopema
84 Oiinepa. [IpaBuibHBIC U 1 https://m.edso00.ru/624c65e7
MOJIYIIPpaBUJIbHBIC MHOTOTPpaHHUKH
K
85 " OHTPOILHAA pa6'(')Ta 1 https://m.edso0.ru/9ac392c8
MHoOrorpanHuku
1T
86 OFJTHE BOiIOpa HA IIOCKOCTI M B 1 https://m.edsoo.ru/b744c9ec
IPOCTPaHCTBE
87 CymMa BEKTOPOB 1 https://m.edsoo.ru/29ad6e37
88 Pa3nocTh BekTOpOB 1 https://m.edsoo.ru/dal62dbc
89 [TpaBwito mapaienenurea 1 https://m.edsoo.ru/a8b5abla
90 YMHOXeHHE BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/2a5d2dc1




Pasnosxenue BekTopa mo 6asucy Tpéx

91 BEKTOPOB, HE JICXKAIIUX B OJTHOU 1 https://m.eds00.ru/92765464
TIOCKOCTH

92 CxkansipHO€ NMPOU3BEICHHE 1 https://m.edsoo.ru/fd6b44a5
B

93 PIHICIICHTIE YIJIa MERAY BETopamit 1 https://m.edsoo.ru/e634d38a
B IIPOCTPAHCTBE

94 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/3d5b22ec

95 [Ipocreiinme 3ana4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/6b87c2da

96 [Ipocreiimue 3a1aun ¢ BEKTOpaMu 1 https://m.edsoo.ru/b9b6d54f

97 [Ipocreiinme 3a1a4un ¢ BEKTOpaMH 1 https://m.edsoo.ru/24e7b226

98 O6O6HUIGHHG 1 cHCTeMATH3AIA 1 https://m.edso0.ru/22247c8c
3HAHHH
O00011IeHNE U CUCTEMATH3AIUS

99 N 1 https://m.edsoo.ru/eb16c6la
3HAHUH

100 Hroroas kouTpoapHas pabora https://m.edsoo.ru/eca25dd6

101 HToroBast KOHTpOJIbHAsA paboTa https://m.edsoo.ru/13be7183
06006

102 © HjeHHe 1 CHCTEMATHS AR 1 https://m.eds00.ru/c8863892
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl

IToBTOpenue Temsl "KoopauHarsl

1 BEKTOpa Ha MJIOCKOCTH U B 1 https://m.edsoo.ru/c7ce9c2f
npocTtpaHcTae"
[ToBTopenue Temsl "CkansipHoe

2 P " P 1 https://m.eds00.ru/49d29f46
MIPOU3BEICHNE BEKTOPOB
[ToBTOpenue TeMbl "Brruucienue

3 yria MeXIy BEKTOpaMH B 1 https://m.edsoo.ru/ech2a824
npocTtpaHcTae"
IToBTOpEeHUE TeMBI "YpaBHEHME

4 MPSIMOM, IPOXOIAILEH Yepe3 IBE 1 https://m.edsoo.ru/7a5e9713
TOYKH"
VpaBHEHUE IJIOCKOCTH, HOPMAlb,

5 P P 1 https://m.edsoo.ru/24171bae
ypaBHEHHUE TJIOCKOCTH B OTPE3Kax
VYpaBHEHHE MIIOCKOCTH, HOPMaJb,

6 3 P 1 https://m.edsoo.ru/dec14c37
ypaBHEHHE TIJIOCKOCTH B OTPE3KaxX

7 BekropHoe npousBeneHue 1 https://m.edsoo.ru/de683aaa
JIuHeiitHble HEPaBEHCTBA, TUHEUHOE

8 P ’ 1 https://m.edsoo.ru/f72c7fa9
MpOrpaMMHUPOBaHUE
JIuHeliHbIC HEPABEHCTBA, JUHEHHOE

9 P 1 https://m.edsoo.ru/d21cf6ee
MporpaMMHUpPOBaHUE
AHaJIUTUYECKUE METObI pacuéra

10 AP 1 https://m.edsoo.ru/d1fa9d71

yria MexAay IpsMbIMU B




MHOI'OI'paHHHUKax

AHaJIUTUYECKHE METO/IbI pacuéTa

11 yTIJla M@Ky IIOCKOCTSIMU B https://m.edsoo.ru/fe24d456
MHOTOTpaHHUKAX
dopmyiia pacCTOSHUS OT TOUKHU 10

12 PMYZa P A https://m.edso00.ru/5b56823d
IIJIOCKOCTH B KOOPJIMHATAX
Haxoxpaenue paccTossHuil OT TOYKU

13 A P https://m.edsoo.ru/9ef42fa7
10 TTOCKOCTH B KyOe
Haxoxzaenue paccTosHuil OT TOYKU

14 JI0 TUTOCKOCTH B ITPaBUIILHOM https://m.edsoo.ru/25bclef2
nupamue
Kontponbnas padota

15 " P P " https.//m.edso0.ru/1f7ea33f

AHanuTnyeckass reOMeTpHs

CeueHrs MHOTOTPaHHUKOB:

16 P https://m.edso00.ru/416bc79c
CTaHJapTHBIE MHOTOTPaHHUKHU
CeueHrss MHOTOTPAaHHUKOB: METO

17 P A https://m.edso00.ru/1273ffb9
CJIE/IOB
CeueHust MHOTOIPaHHUKOB:

18 CTaHJIaPTHBIE TUIOCKOCTH, https://m.edsoo.ru/a2cd38a4
MepecevyeHus NPsIMbIX U IIOCKOCTEN
[TapannensHbIE IPAMBIE U

19 P P https://m.edsoo.ru/e4b889fd
TJIOCKOCTH: TIapaJIJIeIbHBIC CEUCHUS
[TapannensHble NpsiMbIE U

20 P p . https://m.edsoo.ru/b12282ed
MJIOCKOCTH: PACU€T OTHOLIEHU M
[TapamienpHble IpsIMBbIE U

21 TJTOCKOCTH: YTJIbI MEXITY https://m.edsoo.ru/bd78ac3a
CKPEUIMBAIOIUMHUCS TPSIMBIMU

22 [TepnenuKynsipHBIC IPSIMBIC U https://m.edso0o.ru/f767e671




23

24

IJIOCKOCTH: CTaHIApTHHIE ITapbl
MEePIEHIUKYISIPHBIX IUIOCKOCTEN U
IPSIMBIX, CHAMMETPUH
MHOI'OTPaHHUKOB

[leprnieniuKynspHBIE MIPSIMbIE U
IJIOCKOCTH: TEOpeMa O TpeX
MepHEHIUKYISIpax
[lepnieHIuKyNIpHBIE IPSIMbIE U
IJIOCKOCTH: BBIYUCIICHUS AJIMH B
MHOTOTpaHHUKAX

https://m.edso0.ru/9392d44f

https://m.edsoo.ru/6e7bf7cl

25

[ToBTOpenue: onaau
MHOTOYTOJEHUKOB, ()OPMYJIBI JIS
TJI0IA N, COOOPaKEHHSI TIOI00MS

https://m.edsoo.ru/9baad726

26

27

28

29

[ToBTOpenue: onaau
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
101 e, COOOPaKEHUSI TIOI00MS
[ToBTOpEeHME: MIOMAAH
MHOTOYTOJEHUKOB, ()OPMYJIBI JISI
TJI01A 1N, COOOPaKEHUSI TIOT00MS

IInomanu ceyeHuit MHOT'OI'PaHHUKOB:

TUIOIIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00Ms

[Imomaau ceyeHnii MHOTOrPaHHUKOB:

TUIONIA/IA TTIOBEPXHOCTEH, pa3pe3anus
Ha YacTH, COOOpakeHUs MOI00Ms

https://m.edsoo.ru/d633eedb

https://m.edsoo.ru/fc911a8e

https://m.edsoo.ru/d81cea87

https://m.eds00.ru/83b98d39

30

KonTponbnas pabora "[loBTopenue:
MHOT'OIrpaHHUKH, CCUHCHUS
MHOTOT'PaHHUKOB"

https://m.edsoo.ru/d2658ebd
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O6béMm Terna. O0beM
MPSIMOYTOJIBHOTO TIapaJuIeIeIe/1a
3amaun 06 yaBoeHUH Kyda, O
KBaJIpaType Ky0a; 0 TPHCEKIUH yIiia

https://m.edso0.ru/826e23fb

https://m.edsoo.ru/522e867e
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CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYTOJIBHOTO TIapaJuIeTIeIe/1a

https://m.edsoo.ru/2667e6de

34

35

[TpuknaaHbie 3a1a4u, CBSI3aHHBIC C
BBIUHUCIIEHUEM 00BEMA
PSIMOYTOJIBHOTO MapasuIeyenuie/ia

OO6BEM TIPSIMOY TTPU3MBI

https://m.edso0.ru/41398a71

https://m.edsoo.ru/ala4466b

36

CrepeomeTpuuecKkue 3a1aum,
CBSI3aHHBIE C BHIYUCIEHUEM 00bEMOB
MIPSAAMOY IIPU3MBI

https://m.edsoo.ru/lee258f4
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[TpuknaaHble 3a1a9u, CBSI3aHHBIE C
00BEMOM MPSAMON MPU3MBI

Beruucienne o6bEMOB Tel ¢
IIOMOUIBIO ONPEACIEHHOTO
uHTerpaia. O6bEM HaKJIOHHOM
MIPU3MBI

Brruncienne 00bEMOB TEJI €
MTOMOIIIBIO OTPEAEIEHHOTO
unTerpana. O6bEM MUPaMHU/IBI
®opmyrna 00bEMa MUpPaMUIbL.
OTtHolieHNEe 00BEMOB TUPAMU] C
O0IIKM YTTIOM

https://m.edsoo.ru/5b64ebdb

https://m.edsoo.ru/ca7dbf2d

https://m.edsoo.ru/c4e2e5c6

https://m.edso0.ru/91672d2f
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®opmyrna 00bEMa MUpaMUIbL.
OtHomeHne 00beMOB MUPAMH/T C

https://m.edsoo.ru/5bcdeb66
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00IIUM yTIIOM

CrepeomeTrpuueckue 3a1a4u,
CBsI3aHHBIE C 00BEMAMU HAKJIIOHHOH
TIPU3MBI

https://m.edsoo.ru/cfbc984c
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CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE ¢ 00bEMaMU TUPAMU/IBI

[TpukIagHbIE 3a0a4H 110 TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKJIOHHOM MPU3MBI

[Ipuknagabie 3a1a94 110 TEME
"O0BEMBI TeN'", CBI3aHHBIC C
00BEMOM TTHPAMU/IBI

[Tpumenenne 06bEMOB. Brruncienue
paccTosIHUSA 10 IIIOCKOCTH

https://m.edso0.ru/95db2799

https://m.edsoo.ru/55d4f1b7

https://m.edso0.ru/9d64515e

https://m.edsoo.ru/4e19ech6
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Kontponbnas padota "O0nEM
MHOrOrpaHHuka"

[Munuaapuyeckas MOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MTOBEPXHOCTU

Hunuaap. Ipamon kpyrosou
numHap. [Inomans noBepxHocTH
LWIMHIpa

https://m.edsoo.ru/db67181c

https://m.edsoo.ru/278d4dfd

https://m.edsoo.ru/f83ee683
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Konnueckas noBEpXHOCTB,
oOpa3zyromne KOHHIeCKOU
nosepxHocTu. Konyc

https://m.edsoo.ru/bcdfefab

51

52

CedeHue KOHyca MIOCKOCTHIO,
napajuieIbHOM MII0CKOCTH OCHOBAHUS

Yceuénnslit konyc. M3o00paxenue

https://m.edsoo.ru/2e5a1f29

https://m.edsoo.ru/475fea2c
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KOHYCOB U YCEUEHHBIX KOHYCOB

[Tnomans 60KOBOI MOBEPXHOCTH U
HOJTHOM IMOBEPXHOCTH KOHYCa

https://m.edsoo.ru/9ac1444e
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[Tnomans 60KOBOI MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH KOHYCa

CrepeoMeTrpuuecKkue 3aa4n Ha
JI0Ka3aTeJIbCTBO U BBIYUCIICHUE,
IIOCTPOECHUEM CEYEHUM LUIMHAPA,
KOHYCa

CrepeoMeTpuyecKue 3aaud Ha
JI0Ka3aTeNbCTBO U BBIYUCIICHUE,
MIOCTPOCHHUEM CEUCHUN LUIHHIIPA,
KOHyca

HpI/IKJ'Ia,I[HLIC 3aga4u, CBA3aHHBIC C
MUJIMHAPOM

https://m.edsoo.ru/1325f3dd

https://m.edsoo.ru/76844cf2

https://m.edsoo.ru/c3a8bde9

https://m.edsoo.ru/d2del3ca
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HpI/IKJ'IaIlHI)Ie 3aJa4u, CBA3aHHBIC C
MUJIMHAPOM

Cdepa u map

https://m.edsoo.ru/3897dad5

https://m.edsoo.ru/fb7912b1

60

[Mepecedenue chepsl U mapa ¢

ockocThio. Kacanue mapa u cepbl

IUIOCKOCTBIO. By u n3o0paxenue
mapa

https://m.edsoo.ru/c1475e77

61

[Mepecedenue cheps U mapa ¢

wiockocThio. Kacanue mapa u cdepsl

IUIOCKOCTBIO. By u n3obpaxenue
mapa

https://m.edsoo.ru/af4a7147
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VYpasuenue chepsl. [Lnomans cheps

U €€ yacTtei

https://m.edso0.ru/2474h359
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CummMmetpus cdepsl U mapa

CrepeomeTpuueckue 3aa4u Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIE CO chepold U mapom,
MOCTPOSHUEM UX CCUCHHM
IUIOCKOCTBIO

CrepeomeTpuueckue 3aauu Ha
JI0Ka3aTeIbCTBO U BHIYUCIICHHE,
CBsI3aHHBIC CO chepoli U mapom,
MOCTPOCHUEM UX CCUCHUI
IUIOCKOCTBIO

[IpukitagHble 3aa4m, CBSI3aHHBIE CO
cdepoii u mapom

https://m.edsoo.ru/c23ec878

https://m.edsoo.ru/df97bd97

https://m.edsoo.ru/d324ea75

https://m.edsoo.ru/95a815fb
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IToBTOpEHME: OKPYKHOCTH HA
IIJIOCKOCTH, BBIYMCIICHUS B
OKPY>KHOCTH, CTaHAapTHbIE 01001

Paznuunsie KOM6I/IHaI_[I/II/I TCII
BpalCHusA 1 MHOTOTPaHHUKOB

3amaun o Teme "Tena u
MMOBEPXHOCTHU BpauieHus"

https://m.edsoo.ru/67dda7ee

https://m.edsoo.ru/447414f7

https://m.edsoo.ru/7f99de3a

70
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72

3agaun o reme "Tena u
ITOBEPXHOCTH BpanieHus"

Konrtponsnas padora "Tena u
ITOBEPXHOCTH BpauieHus"
O06wém nununaapa. Teopema 06
00bEME TPSMOTO LIMIIMHAPA

https://m.edsoo.ru/a97b28ca

https://m.edsoo0.ru/e8a547f6

https://m.eds00.ru/961d78a8

73

Brraucienne 006EMOB TEII C
TIOMOIIBIO OMTPEECITIEHHOTO

https://m.edsoo.ru/8cf5adc?
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unterpana. O6bEéM KoHyca

[Tmomaan OOKOBOH U TIOTHOM
MMOBEPXHOCTH KOHYCa

https://m.edso0.ru/172d4f55

75

76

77

78

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIC C BBIUMCIIEHUEM 00BEMOB
WIMHAPA, KOHYyCca

[TpukinagHble 3312491 IO TEMe
"OOBEMBI U IIIOMIAIN TTOBEPXHOCTEH

Ter"

O0BEM 11apa U MIapoOBOTO CEKTOPA.
Teopema 00 00bEMe mapa. [Tnomans
cthepnl. CTepeoMeTpHUIECKUE 3a/1a4H,
CBSI3aHHBIE C BEIUUCIIEHUEM 00BEMOB
mapa, mapoBOTr0 CETMEHTA U
IIIApPOBOTO CEKTOPa

[IpuknagHeie 3aga4u 1Mo TEME
"O0BEMBI TeNn", CBSI3aHHBIC C
00BEMOM I11apa U TJIOMIAIBI0 CPEPHI.
CoOOTHOIIEHUS MEXTY TUTOIIAITMHI
MOBEPXHOCTEN U 00bEMaMHU
IMOJTOOHBIX TEII

https://m.edsoo.ru/29beaf77

https://m.edso0.ru/88d75145

https://m.edsoo.ru/e5667d27

https://m.edsoo.ru/5efcff8e
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[Tomo6HbIE Tena B MPOCTPAHCTBE.
N3menenne o6bEéMa mipu mo100mm.
CrepeomeTpuuecKkue 3a1auu,
CBSI3aHHBIE C BHIYKMCIIEHHEM 00HEMOB
TeJ | II0MIAIel TTOBEPXHOCTEH

https://m.edsoo.ru/26cleada
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KonTponbnas pabota "[Tnomanu
MMOBEPXHOCTU U 0OBEMBI KPYTIIBIX

TEI

https://m.edso0.ru/91c864f2
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JIBHKEHUS IPOCTPAHCTBA.
OtoOpakenusi. J|BmwkeHus: u
paBeHcTBO (puryp. Ob6uue cBoiicTa
IBUKCHUU

Bupl n1BukeHnil: napauiebHbII
MEePEHOC, IEHTPAJIbHASI CHMMETPUS,
3epKajibHasi CHMMETpPHSI, TIOBOPOT
BOKPYT IPSIMOM

[IpeobpazoBanus nomoous. [psmas u
cdepa Diinepa

https://m.edsoo.ru/e8d891e8

https://m.edsoo.ru/75255d4b

https://m.edso0.ru/d168c275

84

I'eomeTpuueckue 3anaun Ha
IMPUMCHCHUC IBVIKCHUS

https://m.edsoo.ru/ldaa4342

85

86
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Kontponbnas padota "Bektops! B
npocrpaHcrae”

O6o06maromiee nopropenue 11
MOHATHUI U METOI0B Kypca
reomerpun 10-11 xnaccos,
cucTeMaTu3alus 3HaHuH:
"[lapanienbHOCTh MPSAMBIX U
MIJIOCKOCTEH B IpocTpaHcTBe"

O6o06m1aromee nosropenue 11
MIOHATUM U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucTeMaTu3als 3HaHuH:
"[leprieHIUKYISIPHOCTD NMPSAMBIX U
IJTOCKOCTEH B MPOCTpaHCTBE"

https://m.edsoo.ru/daeb232d

https://m.edsoo.ru/ff53f867

https://m.edso0.ru/89b29e3d

88

Oo6o6m1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuu 10-11 kmaccos,

https://m.edsoo0.ru/71e78941
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92

cucTtemaTusanus 3HaHuil: "BekTopbl
B IIpocTpaHcTBe"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucTtemaTusanus 3HaHuii: "BekTopbl
B IIpocTpaHcTBe"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucremaru3anug 3Hanuii: "O0beM U
TLJIOIAb TTOBEPXHOCTHU
MHOTOrpaHHHuKa"

O6o6maromee mosropenue 11
MOHATUI U METOJIOB Kypca
reomerpun 10-11 xnaccos,
cucreMmaru3anus 3HaHui: "O0beEM U
TIJIOIA/b TTOBEPXHOCTHU
MHOrOrpaHHuka"

Oo6o06maromee nopropenue 11
MIOHATUM U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucreMaru3anus 3HaHui: "O0beEM U
IJI0LIA/1b TOBEPXHOCTHU
MHOT'OrpaHHHUKa"

https://m.edsoo.ru/25f8ecf8

https://m.edso00.ru/68371e98

https://m.edso00.ru/81595c6b

https://m.edsoo0.ru/6d737c4c
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O6o06m1aromee nosropenue 11
MOHSTUH U METOJIOB Kypca
reomerpuun 10-11 kmaccos,
cucreMaTusanus 3Haguii: "Ilnomanu

https://m.edsoo0.ru/5752266a




94

95

96

MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ter"

O6o6maromee nmosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kinaccos,
cucreMaTusanus 3Haguii: "Ilnomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ter"

O6o6maromee mosropenue 11
MOHATHI U METOJIOB Kypca
reomerpuu 10-11 kmaccos,
cucTeMaTu3anus 3Hanuii: "Ilmomanu
MMOBEPXHOCTU U 00BEMBI KPYTIIBIX

Ter"

Hrorosas KOHTPOJIbHAA pa60Ta

https://m.edsoo.ru/52cc9dal

https://m.edsoo.ru/ba2b4522

https://m.edsoo.ru/7fd69e7c
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HroroBas koHTpoJsibHas paboTa

[ToBTOpEeHue, 06001IeHNE 1
CHCTEMaTH3aINsI 3HAaHUH

HcTopus pa3BUTHS CTEPEOMETPUH
KaK HayKH U €€ poJib B Pa3BUTUU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayK{ U €€ poJib B Pa3BUTHHU
COBPEMEHHBIX UH)KEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

https://m.eds00.ru/2867b89c

https://m.eds00.ru/43115873

https://m.edsoo.ru/4cc117b3

https://m.edso00.ru/28dd339e

101

WcTopus pa3BUTHS CTEpEOMETPUH
KaK HayKu U €€ pojb B Pa3BUTHHU

https://m.edsoo.ru/7df6b243




COBPCMEHHBIX WHXXCHCPHBIX U
KOMITIBIOTCPHBIX TEXHOJIOT Ui

HcTopust pa3BUTHS CTEPEOMETPHUU

KaK HayKd U e€ poJib B Pa3BUTUU
COBPEMEHHBIX HH)XCHEPHBIX U

102

KOMIIBIOTCPHBIX TEXHOJIOTHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

https://m.edsoo.ru/6ede9762




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpoBePsIEMOro .
o0pa3oBaTe/IbHOI POrpaMMbl CpeHero o01ero 00pa3oBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHATUSAMH: TOUKA, IPsSMasi, INIOCKOCTh
79 [TpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh TOHATHSAMU: TAPAUICTBHOCTh U MEPIEHAUKYISIPHOCTD
' IPSIMBIX U TIOCKOCTEH
24 KnaccugpunupoBarh B3aMMHOE PACHOJOXKCHHE MPSIMBIX M TUIOCKOCTCH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYTPAHHBIA Yroji, TpPaHH JBYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yria, JMHEWHBIN Yrosl ABYTpaHHOIO yIia, TpaaycHas
Mepa JIBYTPaHHOTO yriia
76 OnepupoBaTh MOHATHSIMH: MHOTOTPAHHHK, BBINYKJIBIH M HEBBITYKIIBII
' MHOTOTPaHHHK, SJIEMEHTHI MHOTOTPAHHUKA, IPABHJIbHBI MHOTOI'PaHHHUK
77 Pacrnio3HaBaTh OCHOBHbBIC BHUJBI MHOTOIPAaHHHMKOB (IIHpamMKia, MpU3Ma,
' NpSIMOYTOJIBHBIN TapauleenuIes, Kyo)
KnaccupumupoBarh ~ MHOTOTPAHHUKH,  BBIOMpas  OCHOBaHHS  JUIS
7.8 Kiaccu(uKauy (BBIMYKJIbIE ¥ HEBBIMTYKJIbIE MHOTOTPAaHHHUKH, TTPABUJIbHBIC
MHOTOTPAaHHHKH, IPSIMbIC U HAKJIIOHHBIC TPU3MBbI, TapaJLICIICITUTIC/IbI)
7.9 OnepupoBaTh MOHIATUSAMH: CEKYIIasi TNIOCKOCTh, CEYeHNE MHOTOTPAHHUKOB
710 OOBACHATH NMPUHIMUIIBI TIOCTPOEHUSI CEYCHUH MHOTOTPAHHUKOB, UCIOJb3Ys
' METO/I CIIETIOB
CtpouTh ce4eHHUs MHOTOTPAaHHMKOB METOZOM  CIIOB, BBINOJIHSATD
7.11 (BBIHOCHBIE) TJIOCKUE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaum Ha HaXOXKJIGHHWE TEOMETPHUYECKUX BEIMYMH MO 0Opas3iam
WIM alropuTMaM, TNPUMEHSS W3BECTHBIC AHAJTUTUYECKHE METOIbl TIPH
7.12 pCLICHHH  CTAHIAPTHBIX MaTeMaTHUECKUX 3a7ad Ha  BBIYHCICHHE
pacCcTOSHUN MEXIy ABYMS TOYKAMH, OT TOYKM 1O MPSAMOU, OT TOUYKUAO
IUIOCKOCTH, MEX/Ty CKPEIIMBAIOIIUMUCS MPSIMBIMU
Pemate 3amaum Ha HaXOXKJIGHHWE TEOMETPHUYECKUX BEIMYMH MO 0oOpas3iam
713 WIM ajNropuTMaM, NPUMEHSS W3BECTHBIE AHATUTUYECKHE METOIBl TIPH

pemiCeHUN CTAHAAPTHBIX MATCMATUUYCCKHUX 3alad Ha BBbIYUCICHUC YIJIOB
MCKAY CKPCIIHUBAOIIUMHUCA MHNPSAMBIMU, MCIKIY HpﬂMOfI n IINIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Boruucnsate 00bEMBI U TIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB (ITPU3Ma,

7.14 nupamMua) ¢ MPUMEHEHHUEM (OpPMYJ, BBIUUCIATH COOTHOLICHHUS MEXKIY
IUIOIIAASIMU TTOBEPXHOCTEH, 00bEMaMU OJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATHSAMHU: CUMMETPHs B IPOCTPAHCTBE, LEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (PUTypBI
W3Bnekarb, npeoOpa3oBbIBaTh M MHTEPIPETUPOBATH HHOOPMALMIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (urypax, NpeaCcTaBICHHYIO Ha
yepTekax U pUCyHKax
[TpumensTh reoMeTpuueckue (akThl Ui PEUICHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEIIoiaralolluX HECKOJbKO IIAaroB pELICHUS, €CIU YCIOBHS
IPUMEHEHHUs 3aJlaHbl B ABHOM opme
718 IIpuMeHATH HpoCTEMIIHE IPOrpaMMHBIE CpPEACTBA M DJIEKTPOHHO-
' KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUN CTEPEOMETPUUECKUX 3a]a4
719 [TpuBOANTE HpHUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B HpUPOAE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B HCKYCCTBE
[TpuMeHATH MOJydeHHbIE 3HAHUS HA NPAKTUKE: aHAJIU3UPOBATh peajbHbIE
CUTYallUd U NMPUMEHATh U3Y4YECHHBIE TIOHATHUS B IPOILEcce MOUCKA peIeHUs
MaTeMaTHYecKu c(HOpMYIUPOBAHHOM MPOOIEMBl, MOJICIUPOBATh PealbHbIe
7.20 CUTyallUd Ha s3bIKE TI'€OMETPHUH, MCCIE0BATh IOCTPOEHHBIE MOJENIU C
HCIIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, alapara aiareopsl,
pemate  MpaKkTUYEeCKHE  3a7aud,  CBA3aHHbIE C  HAXO0XJIECHHUEM
reOMEeTPUYECKUX BEINYUH
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 001ero o0pa3zoBaHus
pe3yJbTara
6 I'eomeTpus
OnepupoBaTh MOHATHAMM: LWIMHIPUYECKAs MOBEPXHOCTh, O0Opa3yrolue
6.1 LIWIMHJIPUYECKON TOBEPXHOCTH, IWJIMHJIP, KOHUYECKass IOBEPXHOCTH,
o0pa3yronire KOHHYeCKO! MOBEPXHOCTH, KOHYC, cpeprudeckasi IOBEPXHOCTh
6.2 Pacrnio3HaBath Tena BpaeHus (IHIMHADP, KOHYC, cdhepa u map)
6.3 OOBACHATH CITOCOOBI MOTYYSHHS TEJT BPALICHUS
6.4 KnaccudunupoaTs B3auMHOE pacnojiokeHue cepbl U MI0CKOCTH
OnepupoBaTh MOHATUAMU: IIAPOBON CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA
6.5 CErMEHTa, IIApOBOM CJIOM, OCHOBAHME IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO
CJ1051, IAPOBOU CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIA[M  MOBEPXHOCTEH TNl  BpalleHus,




TeOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

OnepupoBaTh NOHATHSMHM: MHOTOTPAaHHMK, BIHMCAaHHBIA B cdepy W
ONKCAHHBIN OKOJIO cdepbl, cdepa, BIUCAaHHAS B MHOTOIPAHHHUK WJIH TEIO
BpallCHUs

6.8

BBIYHCIATE COOTHOIICHHSI MKy TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N3o6paxath uzydyaemble (GUTYpbl OT PYKH U C HPUMEHEHHUEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTHIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS TeIl
BpalIeHUs

6.11

W3BnekaTb, HWHTEPIPETHPOBATH M MpPeoOpa3oBbIBaTh WH(GOPMALHIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UIypax, IMPEACTAaBICHHYIO Ha
YepTekKax U pUCYHKAX

6.12

[IpumensTh reomMeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHUX
3a7a4, MPEAIoararolluX HECKOJbKO IIaroB pELICHUS, €CIU YCIOBUS
MIPUMCHEHHUS 3aJIaHbI B SIBHOU (hopMe

6.13

OHCpHpOBaTL IOHATHEM: BCKTOP B IIPOCTPAHCTBEC

6.14

BEINONMHATE  NEHCTBUS CIIOKCHHSI BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOXEHHUS BEKTOpa Ha YHCIIO, OOBSCHATH, KAaKMMH CBOWCTBAMU OHU
o0aaroT

6.15

[TpuMeHsTH paBUIIO NapajlieenuIesa Npy CI0XEeHUH BEKTOPOB

6.16

OHepI/IpOBaTL IMOHATHUAMU: NOCKAPTOBBI KOOPAWHATBI B IPOCTPAHCTBC,
BCKTOP, MOAYJIb BEKTOpA, PABECHCTBO BCKTOPOB, KOOPAUHATHI BEKTOPA, YI'OJI
MCKAY BCKTOPAaMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMITJTAaHAPHBIC BEKTOPLI

6.17

Haxoaute CYMMY BCKTOPOB M IPOHU3BCACHUC BCKTOpPA HA YHCIO, YIOJ
MCKAY BCKTOpaMU, CKaJIAPHOC IPOU3BCACHUC, PACKIIAAbIBATH BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPpaM

6.18

3aJIaBaTI) IJIOCKOCTH YPABHCHHUEM B I[eKapTOBOﬁ CUCTCME KOOpAHAT

6.19

Peniate HpOCTCﬁH.IPIG TCOMCTPHUICCKUC 3a/la4Y Ha IMPUMCHCHUC BCKTOPHO-
KOOpAWHATHOTO METOJa

6.20

Pemiate 3amaud Ha [0Ka3aTeIbCTBO MAaTEMaTHYECKHX OTHOIICHUM U
HaxXOXXIACHUC TCOMCTPHUYCCKUX BCIIMYUH II0 o6pa3uaM W aJIropuTMam,
MMPpUMCHAA HU3BCCTHBIC METOABI pu pCHICHUN CTaHJAPTHBIX
MaTEMaTHYCCKUX 3a1a4

6.21

HpI/IMCHHTL HpOCTCﬁH.IPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIITMOHHBIC CUCTEMBI ITPHU PCHICHUHU CTCPCOMCTPUICCKUX 3a/1a1

6.22

[IpuBOoaUTE NpUMEpPHl MAaTEMaTUYECKHX 3aKOHOMEPHOCTEW B NPHUPOAE U
KU3HH, PACIIO3HABATH IPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE

6.23

HpI/IMeHSITB IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ NPUMEHITh U3YUYCHHbBIC MTOHSATHUS B MPOLIECCE MOUCKA PEUICHUs
MaTeMaTH4ecKu cHopMyIUpPOBaHHON MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyalldd Ha S3bIKE TE€OMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
HCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, armapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kox
7

IIpoBepsieMblii 3JIeMeHT COAePKAHUA

I'eomerpus

7.1

OCHOBHBIC TTOHSATHUS CTEPCOMECTPHHU. Tqua, npsAMas, IUIOCKOCTb, IIPOCTPAHCTBO.
IToHsTHE 00 AKCHOMATUYECKOM IMOCTPOCHUHU CTECPEOMETPUHN: AKCUOMBI CTCPEOMETPUN U
CIICACTBHUA U3 HUX

7.2

B3auMHoOe pacnosioxkeHue NMpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIUECS, apalIesIbHbIE
U CcKpewiuBarouiecss npsmble. [lapamiensHOCTP MHpsAMBIX W IJIOCKOCTEH B
MPOCTPAHCTBE: NapajUieibHblE NpPSIMblE B MPOCTPAHCTBE, MNAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh NPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YroJl MEXIy MNpAMbIMU B NpocTpaHcTBe. [lapamnenpbHOCTh IMIIOCKOCTEM:
napajulesibHble IUJIOCKOCTH, CBOWMCTBA MapajieNbHbIX IIockocten. [Ipocreiimme
MIPOCTPAHCTBEHHBbIE (UTYPHl HA IUIOCKOCTH: TETpadap, KyO, mapayienenunes,
MIOCTPOEHUE CEYEHU I

7.3

[lepneHgUKyISIpHOCTE NPSAMOM M INIOCKOCTH: IEPHEHIUKYJSIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMbBIE NAPALIEIbHBIE U MEPIECHAUKYIISPHBIE K IUNIOCKOCTH, IPU3HAK
NEPIEHAUKYJIIPHOCTH MPAMON M IIJIOCKOCTH, TeOpeMa O IPSMOM INEepIEeHIUKYIIPHOU
IJIOCKOCTH. YTIUIBI B IIPOCTPAHCTBE: YroJI MEKAY NMPAMON U IUIOCKOCTBIO, IBYTPAHHBIN
YIOJ1, TMHENHBIN yroa ABYTPaHHOrO yria. [lepneHaukynsap U HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT MPSIMOM JI0 TJIOCKOCTH, MPOEKLus GpUrypsl Ha
IJI0CKOCTh. [IepreHIuKyIApHOCTh MIIOCKOCTEM: MPU3HAK MEPIEHIUKYIAPHOCTU ABYX
m0ckocTel. Teopema 0 TpEX MeprneHauKyIIpax

7.4

IlonsiTHE MHOrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOIDAaHHMKA, BBIITYKJIbIE U
HEBBIIIYKJIbIE MHOIOI'PDAaHHHMKH, pPa3BEPTKa MHOrorpaHHuka. IIpusma: nN-yroibHas
npu3Ma, TpaHM U OCHOBaHMS IPHU3MBI, MpsMas M HAKIOHHAs NpPU3MbI, OOKOBas U
IIOJIHAs ITIOBEPXHOCTh Ipu3Mel. [lapamienenumnesn, NpsAMOyroibHbIA Napajlienenunes u
ero csorcrea. [Iupammpma: N-yrosbHas MUpaMuaa, IPaHU U OCHOBAHHUE ITHPAMU[BI,
OOKOBasi M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS U YCEUEHHAsl MUpaMHA.
OnemMeHTbl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE MHOTOIpaHHUKU: TIOHATHE
IIPaBUJIBHOTO MHOIOTPAHHMKA, IIpaBWJIbHAs IpU3Ma M MPaBWIbHAS NUPAMHUAA,
IpaBWJIbHAs TPEYrojibHas MUpaMUa U MPaBHIbHBIN TeTpasap, kyO. [IpeacraBnenue o
IIPABWIBHBIX MHOTOIPDAaHHUKAax: OKTaj’ap, MAOAEKa’aAp U ukocayapyrue CeueHus
IIPU3MBI U ITUPAMUBI

7.5

CummeTpust B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, TUIOCKOCTH.
OJIEMEHTBl  CUMMETPUM B  NHPaMHJIAX, HapaUIeNeNUNenax,  IMpPaBUIbHBIX
MHOT'OI'PaHHHUKAX

7.6

Breruncienne S7eMEHTOB MHOTOTPAHHHMKOB: pEOpa, nuaroHanw, yriael. [lmomians




OOKOBOI TOBEPXHOCTH U MOJIHON MOBEPXHOCTH MPSIMOM MPU3MBI, TUIONIA1b OCHOBAHUH,
TeopemMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM mpu3Mbl. [11011as 60KOBOM MOBEPXHOCTH U
MIOBEPXHOCTU MPABWIBHOW NUPAMHBI, TE€OPEMa O IUIOLIAJAM YCEUYEHHOM MHPAMMJIBI.
[Tonsitue 06 06béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubie Tena B mpocTpaHcTBe. COOTHOMIECHHUS] MEXAY IUIOMIAISIMHU ITOBEPXHOCTEH,
00BEMaMU ITOTOOHBIX TEN

11 KIIACC

Kon
6

IIpoBepsieMblii 3JIeMEHT COIePKAHUS

I'eometpus

6.1

[ummaapudeckas MOBEPXHOCTh, 00pa3yIOMIe MIJIUHIPHYECKONW MOBEPXHOCTH, OCh
LHWIMHIPUYECKON MOBepXHOCTH. LlunuHap: ocHoBaHMA U OOKOBas MOBEPXHOCTD,
00pa3yromias u OCh, IO OOKOBOM M MOIHON TTOBEPXHOCTH

6.2

Konunyeckas moBepxHOCTb, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHMYECKOM ToBepxHOCTH. KOHyC: OoCHOBaHWME M BepIIMHA, OOpa3yromias U OcCh,
IJI0maas OOKOBOM W IOJHOM TOBEPXHOCTH. YCEUEHHBIM KOHYC: OOpasyrouue u
BbICOTA, OCHOBaHU U OoKkoBas IMOBCPXHOCTDH

6.3

Cdepa u map: ueHtp, paguyc, Juamerp, IIOMAas MOBEpXHOCTH ceprl. B3anmHoe
pacrionio’)keHre cepbl U IIIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, IUIOomaab

cepsr

6.4

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha IMJIIOCKOCTHU. PaSBépTKa MUJIMHApPA U KOHYCa

6.5

KoM0OuHanmu ten BpameHus: 1 MHOTOIpaHHUKOB. MHOIOIrpaHHUK, OMCAHHBIN OKOJIO
cdepsl, cepa, BOUCaHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BPALCHUS

6.6

[Tonstne 06 o6béMe. OcHOBHBIE cBOiCTBAa 00BEMOB Ten. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO MapajuieNienuiesia u cieacTBrs u3 He€. O0bEM IUIMHIIPa, KOHYCA.
O06béM mapa u miomaab cepsl

6.7

HO,Z[O6HLI€ TCJIa B IPOCTPAaHCTBE. CooTHOIICHUS MCXKAY IiomaasamMunu HOBerHOCTeﬁ,
o0BEMaMHu HOL[O6HBIX TCI

6.8

Ceuenns HUJIIMHApAa (HapannenLHo U TMCPIHCHAUKYIAPHO OCI/I), CCUCHHUA KOHYCa
(napannenbﬂoe OCHOBAHUIO U ITPOXOAAIICC YCPE3 BepI_HI/IHy), CCUCHU 1Iapa

6.9

Bektop Ha miockocty M B mpocTpaHcTBe. ClOKEHHE W BbIUMTAHUE BEKTOPOB.
YMHOXEHNE BEKTOpa Ha 4ucio. Pa3noxeHne BEKTOpa MO TPEM HEKOMILJIAHAPHBIM
BekTopaM. [IpaBwiio mapamtenenunena. Pemenue 3axad, CBSI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

6.10

[IpssMoyronbHas cucTeMa KOOpAWMHAT B NpOCTpaHCTBE. KoopawHATBI BEKTOpA.
[Ipocreiimme 3amaum B KOOpAMHATaX. YTOJd MEXIy Bekropamu. CkaaspHoOe
IIPOU3BE/ICHUE BEKTOPOB. BpIuncieHue yriioB MeXAy NpPSMbIMH M IUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIN METOJT ITPU PEIIEHUHA FEOMETPUYECKHX 3a/1a4




IMMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIEeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOECHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

Brnanenne MerogamMm J0Ka3aTeNbCcTB, aNTOPUTMAMU pELICHUs 3ajad;
yMmeHue (GOopMyIHpOBAaTH W OINEPUPOBATH TMOHATHIMH: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIIMPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIUPOBATH
o0paTHOE M HPOTHBOIOJIOXKHOE YTBEp)KJIEHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
IIPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS MPH PELICHUU 3ajiay, OLIEHUBATh
JIOTUYECKYI0  IMPAaBUJIBHOCTh  PACCYXJAECHUN; yMEHHE  OINEepUpPOBATh
HOHATUSAMH: MHOXECTBO, IOAMHOXXECTBO, ONeEpalid HaJ] MHOXECTBAMU;
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIH  ammapar  aJis
OINKCaHMsl peaJbHBIX MPOLECCOB U SBJICHUN U NPU PELICHUU 3a/1a4, B TOM
quciie U3 JPYruX Y4eOHbIX MPEIMETOB; YMEHHUE ONEPUPOBATH MOHATHUSAMMU:
rpad, cBs3HbIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIOCOOAMM; MCIIONB30BaTh Tpadbl MpU

peHICHUN 3a1a1

VYMeHne onepupoBaTh NOHATHAMU: HATYPAJIbHOE YHUCIIO, LENO0E YHUCIIO,
CTENEHb C IeJIbIM [TOKa3aTeseM, KOPEeHb HaTypajJbHOM CTENEHH, CTENEHb C
paloOHaIbHBIM IIOKA3aTEJIEM, CTENEHb C JEWCTBUTEIBHBIM IOKA3aTEIIEM,
jJorapudm Ymuciaa, CHUHYC, KOCMHYC M TaHIE€HC IPOU3BOJBHOIO YHCIA,
OCTaTOK II0 MOAYJIO, PAllMOHAJIBHOE 4YHCIIO, UPPALMOHAIBHOE YHUCIIO,
MHOKECTBAa HATypaJIbHbIX, LEJbIX, PAalHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU JETUMOCTH, HAMMEHBIINHN 001Nt
JIenuTenb W HauMEHbllee oOmiee KpaTHoe, ainroputMm EBkianpa npu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMU MO3ULMOHHBIMU CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHATH BIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBIp@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpasoBaHus APOOHO-
paloOHaJIbHBIX  BBIPAKEHUH;  yMEHUE  ONEpUpOBaTh  MOHATUSAMHU:

nocCiaea0BaTCIabHOCTD, apI/I(I)MCTI/I‘-ICCKaH nporpeccust, IreoMETpUYICCKad




nporpeccusi, OeCKOHEYHO yObIBaroIlass reoMeTpudeckas MpOrpeccHs;
YMEHME 3a/laBaTh I10CJIEJOBATEIbHOCTH, B TOM YHUCJIE C IIOMOIIBIO
PEKYPPEHTHBIX (OPMYJ; YMEHHUE ONEepUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE
YHUCJIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO ~ 4yucia, ¢opMa  3alucH  KOMIUIEKCHBIX  YHCET
(reomeTpudeckasi, TPUTOHOMETpUYECKass U anreOpanyeckas); yMeTh
MPOU3BOJIUTH apU(PMETHUECKHUE JIEHCTBUS C KOMIUICKCHBIMH YHCIAMU;
MPUBOAUTH MIPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YUCEN; ONEPUpPOBATH
NOHATUSIMU:  MaTpuma 2X2  u  3%3, onpeieiauTeab  MaTpUlbI,

T eOMeTpI/IlIGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATUAMH: PpPALNUOHAIBHBIC, HWPppalUOHAIbBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXIACCTBCHHOC npeo6pa30BaHHe, YpaBHCHHEC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/Iﬁ N HCPABCHCTB, PaBHOCHUIIBHOCTb
ypaBHeHPIﬁ, HEpaBCHCTB MW CHUCTCM, YMCHHUC pCIIATb YPABHCHUA,
HCPAaBCHCTBA M CUCTEMBI C IIOMOLIBIO PA3JIMYHBIX HpI/IéMOB; peuaTtb
YpaBHCHUA, HEPABCHCTBA W CHCTCMBI C IIAapaMCTPOM; IMPUMCHATH
YpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IAJId PCHICHHUA MATCMAaTUYCCKHUX

3aJiad 1 3aaa4 U3 pa3JINIHbIX obnacrei HAaYKH U peaﬂBHOﬁ KHN3HU

YMeHue omnepupoBaTh MOHATHAMM: (PYyHKIMS, YETHOCTh (YHKIIMH,
NePUOANYHOCTh (YHKIIMH, OrPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTh
GbyHKLIMH, SKCTpeMyM (yHKIMH, HanOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXKYTKE, HENpepbIBHAS (YHKIIUS, aCUMOTOTHI rpaduka
GbyHKLIMU, TepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUN U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTErpajl; YMEHHME HaXOAWThb AaCHUMITOTHI Tpaduka (QYHKIUH; yMEHHE
BBIUMCISATH  TNPOM3BOJAHBIE  CYMMBI, TMPOM3BEICHHS, YacTHOIO U
KOMIO3UIMN (YHKIMHA, HAXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
GyHKIIMM; YMEHHE HaxOJUTh NPOU3BOIHBIE 3JIEMEHTAPHBIX (YHKIIHI;
YMEHHUE HCIONb30BaTh MPOU3BOJIHYIO Ui HCCIeNOBaHUA (YHKIHH,
HaXOJUTh HAuOOJIbIIME M HAUMEHbIINE 3HAuYeHUs (QYHKIHM;, CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM alllapaTa MaTeMaTH4ecKoro
aHaIM3a; MPHUMEHSTh MPOU3BOIAHYIO ISl HAXOXICHHUSI HAWIydlIero
pellleHusT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHUYECKUX H

(bu3MYecKUX 3a/1adax; HAXOJUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




HHTCrpaaa; HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOr0O MOACIMPOBAHUA C

oMOIIbI0 AU PepeHIInaANTbHBIX YPaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpapuK QyHKIMH, oOpaTHas (yHKIU,
KOMITO3ULMST (DYHKUMH, JTUHEeHHas QYHKIHA, KBagpaTH4YHas (QyHKIHMS,
paunvoHanmbHass (QYHKUUS, CTENeHHas (QYHKUIUS, TPUTOHOMETPUUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETpUYECKHE (DYHKIWH, MOKa3aTeNbHas U
jgorapupmuueckas (yHKIUH; YMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBIMOJMHATH  TpeoOpa3oBaHus  rpadukoB  (QyHKIUH,
UCTIOJIBb30BaTh Tpa(uKH Ui U3y4eHHs MPOLECCOB M 3aBHCUMOCTEH, MpH
peUIeHuH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 3a7ad U3 peabHOU
KU3HH; BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIOJIb30BATh CBOWMCTBA M TpaduKu (QYHKUMH U pelleHHs ypaBHEHHH,
HEpaBEHCTB M 3aJa4 C MapaMeTpamMH; H300paxxaTb Ha KOOPIWHATHOM

IIJIOCKOCTHU MHOXKCCTBaA peH_ICHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTEM

YMeHue pemaTh TEKCTOBBIE 3aJjaud pa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLEHTHI, AOJIM U YacTW, Ha JIBUKEHHE, paboTy, CTOMMOCTb TOBapoOB U
yCIIyT, HAJIOTH, 3a/a4M U3 00JacCTH yIpaBlIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAKEHUS, YPAaBHEHMs, HEPAaBEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJayd, HUCCIIENOBATh IIOJYyYEHHOE pELICHUE U
OLICHUBATh IPaBIONOAOOHOCTh pPE3YIbTAaTOB; YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3aJ]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJplllee U HaUMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE W3BJIEKaTh, UHTEPIPETUPOBATH
uHOpMalKIo, MPEJCTaBICHHYIO B Ta0lMLax, Ha AUarpammax, rpadukax,
OTpakarolllyl0 CBOWCTBA pealibHbIX MPOLECCOB U SBJIEHUH; MPEACTABIATh
UHPOpPMALIMI0O C TOMOIIbIO TabMMIl W JAuMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JlaHHBIE, B TOM YHCJIE C MPUMEHEHUEM TrpapuuecKux
METO/IOB U AJIEKTPOHHBIX CPEJCTB; rpaUuecKu HCCIe10BaTh COBMECTHbIE

HaOJFOJICHUS C TIOMOIIBIO TUarpaMM PacCeUBaHUs 1 JTMHEHHON perpeccun

YMeHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

CO6LITI/IC, BCPOATHOCTDH cnyqaﬁHoro CO6BITI/I}I; YMCHHUC BBIYUCIIATH




BEPOSITHOCTh C HCIIOJNB30BAaHUEM TIpaUUecKHX METOJIOB; IPUMEHSThH
(GOpMyIIBI  CIOXKECHHSI U YMHOXKEHUS BEPOSITHOCTEH, (OpMyIly IMOJIHOM
BepossTHOCTH, hopmyny bepHymim, koMOuHaTOpHBIE (aKTHl B (HOPMYIIBI;
OIICHUBATh BEPOSATHOCTH pEAJTbHBIX COOBITHI; yMEHHE OIEePUPOBATH
NOHATUSIMH:  CllydaiiHas BEJIMYMHA, pACIpelelieHHEe BEPOSTHOCTEH,
MaTEeMaTHYECKOe OXHJIaHWEe, IUCIEPCHS W CTAHJAPTHOE OTKIOHCHHUE
CIIyuallHOW  BENWYMHBI, (QYHKIHUUA paclpeicieHHs U  IUIOTHOCTH
PaBHOMEPHOTO, TTOKA3aTEIFHOTO M HOPMAJIBLHOTO paclpeielieHUui; YMEHUE
UCTIOJIB30BaTh CBOMCTBA M3YYCHHBIX PaCHpeACICHUN I PEIICHUs 3a71ay;
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMIA, YMEHHE TPUBOJIUTH IPHUMEPHl TPOSBICHHS 3aKOHA
OONBIIUX 4YHUCENl B TPHUPOJHBIX U OOIISCTBEHHBIX SIBJICHUSAX; YMCHHE
OIEPUPOBATH TMOHITUSMHU: COUYETAHUE, NEPECTAHOBKA, YHCIO COYCTAHHHU,
YHCII0O  TIEPeCTaHOBOK, OwHOM  HBIOTOHA; yMEHHE  NPUMEHSTH
KOMOWHATOPHBIC (PaKThl U PACCYXKACHUS UIS PEIICHUS 3ajad; OIICHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA, COCTABISTh BEPOSITHOCTHYIO MOJIENb U

HHTCPIIPCTUPOBATDH HOHy‘ICHHLIﬁ pe3yibTar

YMeHHe omnepupoBaTb IOHATUSAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4d, BEJIMYUHA yIJia, IUIOCKUN YIroJl, IBYIPaHHBIN
yroJi, TPEXIPaHHBIN Yroj, CKpPEeIUBAOLIUECS NPAMBIE, TAPAJLIENIbHOCTD U
NEPNCHAUKYIIAPHOCTh IPAMBIX H HHOCKOCT@I\/JI, yrojia MEXAy IpPIMbIMH,
Yroa MEXAy IMpsAMOM U IIIOCKOCTBIO, YroJl MEXKIAY IUIOCKOCTSMY,
paccTostHUE OT TOYKM J0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NpPSIMBIMH,
pPacCTOSIHUE MEXKAY IIJIOCKOCTSMHU; YMEHHE HUCIOJIb30BaTh IPU PELICHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYXKAIOIIEr0 MHpa; CTPOUTh MaTeMaTH4YeCcKHe
MOACIN C IOMOMIBIO TCOMETPUUCCKHUX MOHATHH U BCJIIMYMH, pCIIaThb

CBA3aHHBIC C HUMHU ITPAKTUYCCKUC 3a1a4Un
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YMeHue omnepupoBaTh MOHATHAMH: IUIOMIANb (UTYpBI, 00BbEM (QUTYDHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OIrpaHHUK, CCYCHHME MHOI'OI'paHHHKA,
KyO, mapaiienenumnesn, Opu3Ma, NUpaMuna, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, Mmiomanb chepsl, III0maIb
MOBEPXHOCTH TMHUPAMHIBI, TPU3MBI, KOHYyCa, HWIMHIpPa, O0BEM Kyoa,
NPSAMOYTOJILHOTO MapajulesieNUIlea, MUPaMUIbI, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHs] KOHYyCa M IHIMHIPA,

napaujiCJbHbIE OCH HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss chepbl, HWIMHIpPA, KOHYCa; YMEHHE CTPOUTh CEueHHue
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TIOBEPXHOCTH
BpalCHUs, UX CEUEHHUs, B TOM YHCIIE C NOMOIIBIO NEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh oNpeAeNeHUs U3ydaeMbIX (PUTyp, BBIIBUTATH THIIOTE3bI O
CBOWMCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (UTyp, OOOCHOBBIBATH WIIH
OmpoBepraTh HX; yMEHHE NPOBOAUTH Kiaccudukanuioo Guryp 1o
pa3NUYHBIM TPU3HAKaM, BBIIOJIHATH HEOOXOAMMBIE OTOJIHUTEIbHBIC

IMOCTPOCHUMA

11

YMeHue onepupoBaTh IOHSATHSAMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeIbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3zoBaHue Moa00Us, NOAO00HBIE (GUTYPBI; yMEHUE
pacro3HaBaTh paBHBIC W IMOJOO0HBIC (UTYPHI, B TOM YHCJIC B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh NT€OMETPUICCKHE OTHOIICHUS TIPH
peIICHUH 3a/la4y; HaXOJWUTh T'C€OMETPHYSCKHE BEIUYHMHBI (JUTMHA, YTOJI,
I0Iaab, 00BEM) NIPU PEIICHUU 33/1a4 U3 JIPYTUX YYEOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITMYUHBI
(MHA, yroj, IUIOMIAAb, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIC (OPMYJBI W METOABI, B TOM YHCIE: TUIOMAAb MOBEPXHOCTU
nUpaMUIbl, TPU3MBI, KOHYCa, IWJIMHIpA, IUionaas chepbl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TapaJUIeNIeNIUIe/Ia, MUPAMUIbI, TPU3MBI, I[THIMHJIPA,

KOHYCa, mapa; YMCHHUC HAXOAUTb OTHOLICHUE 00BEMOB HOI[O6HBIX (1)I/Il"yp

12

YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYT'OJIbHAA CHUCTCMa KOOpPAUWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CymMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpAa Ha YHCJIO, PaA3JIOKCHUC BCKTOpa II0 62131/Icy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IMPOU3BCACHUC, YIoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIb30BATb BeKTOpHHﬁ u KOOpI[I/IHaTHLII\/’I MCTON

JJI pCHICHUA TrCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX nmpeamMEcTOB

13

YMeHne BRIOMpATh OAXOMSIIAA METOJT VTS PEIIeHU 3a]]a4H; TOHUMaHNe
3HAYUMOCTH MAaTeMAaTUKH B H3yYEHUH TMPUPOTHBIX M OOIIECTBEHHBIX
MPOIECCOB M SIBJICHUM; YMEHWE pacClO3HaBaTh MPOSBICHHE 3aKOHOB
MaTE€MaTUKH B UCKYCCTBE, YMEHHE NMPUBOJUTH IPUMEPHI MAaTEMaTUYECKUX

OTKPBITHI POCCUICKON M MUPOBOW MaT€MAaTHYECKOW HAYKH




INEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
IHO MATEMATHUKE

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

1 Yucna v BEIYHACICHUS

11 HarypanbHble u nensle uncna. Ilpu3Haku AeIMMOCTH HEbIX Yncel

12 Panmonanbupie  ymcna. OOBIKHOBEHHbIE W JIGCATHYHBIE JApPOOH, MPOLECHTHI,
' OCCKOHEYHBIC MTEPUONUCCKHUE TPOOH

13 Apudmerndeckuii KOpeHb HaTypaJlbHOW cTeneHHu. J[elcTBus ¢ apuMETHICCKUMU
' KOPHSIMU HaTypaJIbHOW CTETIEHU

14 Crenensb ¢ 1eabIM nokaszareneM. CTeneHb ¢ pallMoHaIbHBIM Moka3areneM. CBolicTBa
' CTETEeHU

15 CuHyc, KOCHMHYC W TaHI€HC 4YHCIOBOTO apryMmeHTa. ApKCHUHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uncna. ApudpMmeTuyeckue oOnepanuuu ¢ JIeHCTBUTEIbHBIMU
1.7 yrcnamu. [IpuOmmkEéHHbIEe BEIYUCIICHIS, TIPAaBUIIa OKPYTIICHHS, TIPUKUAKA U OLIEHKA
pe3yJibTaTa BEIYMCIECHUN

1.8 [Ipeo6pa3oBanue BbIpakeHUI

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpruyeckue ypaBHEHHs

2.4 [TokazarenbHble U JIorapupMUUYECKUE YPABHEHUS

2.5 Llenbie 1 1pOOHO-paAIIIOHAIbHBIE HEPABEHCTBA

2.6 WppannonanbHble HepaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIEe HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucTeMbl 1 COBOKYITHOCTH ypaBHEHUN U HEPABEHCTB

2.10 YpaBHEHUs, HEPABEHCTBA U CHCTEMBI C ITapaMeTpaMu

211 Martpuiia cucTeMsl JMHEHHBIX ypaBHEeHHH. OnpeaenuTens MaTpUIbl




OyHKIWH U TpaduKu

Oynkuus, cnocoObl 3amanus ¢yHkuuu. ['padux ¢ynkuuu. B3aunmuo oOpaTHBIE

3 ¢ynkuuu. YétHeie n HeuéTHbIe pyHKuMU. [lepuoanyeckue GyHKIUN
OO6nactp ompeneneHuss W MHOXECTBO 3HadeHMU ¢yHkuuud. Hymm ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIMH.
' Makcumymbl U MuUHUMyMBl (pyHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU Ha IPOMEXYTKE
33 CrenenHass (QyHKUMS C HaTypalbHbIM M LeNbIM Ioka3aTeneMm. EE cBoiictBa u
' rpaduk. CoiicTBa u rpaduk KOpHS N-0if cTerneHn
3.4 Tpuronomerpuyeckue GyHKLINHU, UX CBOMCTBA U IpaduKu
3.5 [TokazarenbHas u Jorapudmuyeckas GyHKIUU, X CBOMCTBA U TpaduKu
36 Touku paspeiBa. AcuMmntorel rpadukoB ¢ynkuuid. CpoiictBa  (yHKIUH,
' HETPEPHIBHBIX HA OTPE3Ke
3.7 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs IOCIEI0BATENLHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpuIecKkas mporpeccu. @opMyIia CII0KHBIX TPOLIEHTOB
4 Hayana maTemarnueckoro anaausa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BoaHbIE SIeMEHTAPHBIX (HYHKIHNA
[Ipumenenre mNPOU3BOAHON K HCCIENOBAHUIO (YHKIMA HAa MOHOTOHHOCTH U
4.2 SKCTpeMyMbl. HaxoxieHue HanOObIIEr0 U HAUMEHBINEr0 3HAYCHUs (YHKIMU Ha
OTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa 1 JOruKa
5.1 MHoecTBO, onepanuy HaJl MHOKecTBaMu. J(narpammel Oiiniepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OmnwucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 KombunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMbI€ U TTTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKHI
7.4 Tena u MOBEpXHOCTH BpALICHUS




7.5

KoopauHats! 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Maremaruka. ['eometpust. 10 kiacc: yrmyonéansiii ypoenb / A. I'. Mep3msik, 1. A.
Homupogckuii, B. M. [Tonskos; oz pen. B. E. Ilogonbckoro. — M.: Benrana — I'pad, 2020.
Maremaruka. ['eomeTpust. 11 knacc: yrinyOnénnsiii ypoens / A. I'. Mep3msk, . A.

Homupogckuii, B. M. [Tonskos; nmox pen. B. E. Ilogonbckoro. — M.: Bentana — I'pad, 2020.

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/klass-10 type-metodicheskoe-
posobie/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

https://myschool.edu.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://school.mos.ru/

https://eqge.sdamgia.ru/

https://math100.ru/

https://uztest.ru/
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