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HOACHUTEJIBHAS 3AIINCKA

I'eometpust siBisieTcss OJHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmiero oOpa3zoBaHusl, TaK Kak 00eCIeYMBaET BO3MOKHOCTh U3yUEHHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MPEIMETOB T'yMAaHHUTAPHOI'O IIMKJIA.
[lockonbKy  JorMYeckoe  MbllieHue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHUHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEIbCTBE TEOPEM U
ITOCTPOCHHUH LIETOYKHU JIOTUYECKUX YTBEPKICHHUM MPU PELICHUH N€OMETPUUYECKUX
3aJa4, YMEHHME BBIJIBUTaTb U OINPOBEpPraTb THUIIOTE3Bl HEMOCPEICTBEHHO
UCITOJIB3YIOTCSI TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nYecKux 3aaad.

Llens ocBoeHust mporpamMmel yueOHOro kypca «I'eomeTpus» Ha yriyO0inEéHHOM
YpOBHE — pa3BUTHE WHIWBHUIYAIbHBIX CHOCOOHOCTEW OOydYaromuxcsi Mpu
U3YYCHUH TEeOMETpUM uepe3 o0OecreueHHe BO3MOXKHOCTH TMPUOOPETeHUS W
UCIIONIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBH,
cnenuUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEITHOTO MPO(PECCUOHATBHOTO
00pa30BaHus, CBSI3aHHOTO C UCIIOJIb30BAHUEM MAaTEMATUKH.

[IpuoputeTHpIMH 3a7auaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIpsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOU KYJIBTYPBI U
(opMupoOBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPHUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEICTABICHUS O IMPOCTPAHCTBEHHBIX (uUrypax Kak o
BXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SABJICHUS OKPY>KAIOIIET0 MUpPa, 3HAHHUE IMOHATUWHOTIO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMETpHH;

(GopMupoBaHue  yMeHHMs ~ BJaJ€Thb  OCHOBHBIMU  MOHSATUSIMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBaMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl M HAXOAUTH
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUs 3a/1a4;

(GopMupoBaHuEe YMEHHs paclo3HaBaTh HA YEPTEkKaxX, MOJEISAX U B pEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPUUYECKHE
MOJIENIH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHHS
MaTeMaTHUYeCKUX Teopuid, (opMHpOBaHHE MOHUMAHUS POIM AKCHOMATHKU IPH
MIPOBEJICHUY PACCYKICHUM;

(dopmMupoBaHuEe yMEHHUS BIAJETh METOAAMH JI0KA3aTelIbCTB U AJITOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJAUTH J1OKa3aTEJIbHbIE PACCYKICHUS B
XOJI€ peUIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHpOBaHME TMPEACTABICHHS O HEOOXOJMMOCTHM  JOKAa3aTelbCTB  IpHU



000CHOBaHUM MAaTEMATUYECKUX YTBEPKIACHUM U POJIU aKCUOMATUKH B MPOBEJICHUU
JEYKTUBHBIX PACCYKIICHU;

pa3BUTHE U COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CIOCOOHOCTEM 00YyYaroImMXCsl, MO3HABATEIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX
YMEHUN, KPUTUYHOCTU MBIIIJICHUS, UHTEPECa K U3yUYCHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPHM:
YMEHHUS PAaclo3HaBaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaIbHBIX KU3HEHHBIX CHUTYallUSIX U MPU U3YYCHUU APYTUX
y4eOHBIX TIPEAMETOB, TMPOSBICHHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJCIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJENEH,
UHTEPIPETAIMHU TTOTYUYCHHBIX PE3YIhTATOB.

OCHOBHBIMH COJIEp)KATEIBLHBIMU JIMHUSMH Y4eOHOTO Kypca «I'eomerpus» B
10-11 xnaccax sBusworcs: «lIpsiMble HW  MIOCKOCTH B  NPOCTPAHCTBER,
«MHuororpannukny, «Tema BpameHus», «BeKkTopbl H  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «JIBIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSMMY, PEICBAHTHBIMH T€OMETPUU Ha YIIyOJIEHHOM YpOBHE OOYy4YEHUS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTEIbHBIM JIMHUSIM Yy4eOHOr0 Kypca, a
dbopMHUpOBaHUE  JIOTUYECKMX YMEHMHM  pachpelensieTcss He  TOJBKO  TI0
coJiep KaTesIbHbIM JIMHUSIM, HO | 110 rogam oOyudenus. Coaepikanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE IMPEIMETHBIM pe3yibTaTaM OCBoeHUs DenepanbHO paboueit
IPOrpaMMbl, pacCTpeeNEHHBIM IO ToAaM OOY4YEHHUs, CTPYKTYPHPOBAHO TaKUM
0o0pa3om, 4TOOBI KO BCEM OCHOBHBIM, MPHUHITUITHAILHBIM BOIIPOCaM O0yJaronuecs
oOpamaiuch HEOJHOKPATHO. OTO  TMO3BOJAET OPraHU30BaTh  OBJIAJICHHE
r€OMETPUYECCKUMU MOHSATUSIMH M HABBIKAMU TMOCJIEIOBATEIBHO U MOCTYMATENBHO, C
cOOJII0/IeHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, 00pa3yst NpOYHbIE MHO>KECTBEHHBIE CBSI3H.

[lepexon kK U3y4eHUIO TEOMETPUU HA YIITyOJIEHHOM YPOBHE MO3BOJISCT:

co3gath ycnmoBus qans  guddepeHnmanuu  00ydeHHUs,  MOCTPOCHUSA
WHIUBUIYAbHBIX ~ 00pa3oBaTEIBHBIX MporpamMMm, o0OecneunTh yriayOn€HHoe
M3y4YeHHE TEOMETPHUH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOATOTOBUTH OOYYAIOIIUXCA K MPOJOKEHUIO HU3YUYEHUS MATEMaTHKU C
yaéToM BbIOOpa Oynymiel mpodeccuu, obOecrednBasi MPEEMCTBEHHOCTh MEXIY
o0muM 1 IpodeccruoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme yudeOHOro kypca «l'eomerpus» Ha yriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kimacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIeJIO0).



COIEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B POCTPAHCTBE

OcHOBHBIE  MOHATHS ~ CTepeoMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacnonokeHue NpsIMBIX B TPOCTPAHCTBE: IEpeceKaroninecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpelnuBarOIIMXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE: MapaiebHbIe
OpsIMbIE€ B MPOCTPAHCTBE, MAPALIEIbHOCTh TPEX MPSIMBIX, NapAIIEIIBHOCTD MPSMON
U 1iockoctu. [lapannenbHoe W IEHTpalibHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHBIE CBOWCTBa MapajuIeIbHOIO MpoeKTHpoBaHus. M3o0pakeHue
¢uryp B mapajuienbHON MPOEKIUHU. YTIIbI C COHAINPAaBICHHBIMU CTOPOHAMM, YTOJI
MEXIy MPSMBIMU B MpocTpaHCcTBE. [lapannenbHOCTh MIOCKOCTEN: MapasuienbHbIe
IUIOCKOCTH, CBOICTBa napajieTbHbIX IUIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IJIOCKOCTH: TETpadlp, Mapasuielenunes,
OCTPOCHHE CEUEHUH.

[lepneHAUKYIAPHOCTh NPSIMON U TJIOCKOCTH: MEPIEHIUKYIISIPHBIC TIPSIMBIEC B
NPOCTPAHCTBE, MpPSIMblE MapajuieJbHble W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsiMoil

NEPIEeHIUKYISIPHOMI MIOCKOCTH. OproroHanapHOE POEKTHUPOBAHUE.
[lepnieHAUKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKU JIO TUIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  GUrypbl  Ha  TUIOCKOCTb.

[leprieHAUKYISIPHOCT  IUIOCKOCTEW: NPU3HAK  NEPIECHAUKYISIPHOCTH  JBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

Yriael B MPOCTPAHCTBE: YIrOJl MEXKAY NPSAMOW U IUIOCKOCTBIO, ABYI'PAHHBIN
YIOJI, JINHEWHBIM yTOJl IBYTPAHHOTO yria. TpéXrpaHHBII U MHOTOIPaHHbBIC YTJIbIL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JIBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrya. TeopeMbl KOCUMHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO yIJIa.

MHoOrorpaHHMuKH

Buael MHOrorpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. [lpusma: n-yrosbHas
Mpu3Ma, npsiMasi 1 HaKJIIOHHas MPU3Mbl, OOKOBasi U MOJIHAsA MOBEPXHOCTh MPHU3MBI.
[Tapamnenenunen, nOPSAMOYIOJBbHBIM — MapajuleNIeNUIIel W €ro  CBOWCTBA.
Kparuaiimivue mnyTd Ha TOBEPXHOCTHM MHOTOrpaHHuKa. Teopema OJiinepa.
IIpoctpanctBennas teopema Iludaropa. Ilupammpa: n-yronapHas mnupamuja,
npaBuiibHasE W yceu€HHas nupamunbl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHONW mupaMuibl. [IpaBUIbHBIE MHOTOTPAHHUKM: NMPABUJIBHAS MOpU3Ma U



[IpaBWIbHAs IHWpPAaMUIA, [IpaBUJIbHAsA TPEYrolibHAas IHUpAaMUIa U IPaBUIbHBIN
TeTpa’ap, KyO. IlpeacTtaBieHue O MNpPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTa’Jp,
JNOAEKadAp U UKOCAdIP.

BblunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pE&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IUIOLAJh OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMON MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU NPABUIBHOW NUPAMUIBbI,
Teopema O IUIOLIAAN YCEUEHHOW MTUPAMU/IBI.

CummMmeTpuss B NIPOCTPAHCTBE. DJIEMEHTBl CHMMETPHM  INPABHIBHBIX
MHOTOTrpaHHUKOB. CHMMETpuss B NPAaBWIBHOM MHOTOIPAHHUKE: CUMMETPUS
napajulesenuneaa, CUMMETPUS MPABUJIBHBIX IIPU3M, CUMMETPHUSA IPAaBUIbLHOMU
IAPAMUBI.

BeKkTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABJIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI. PaBEHCTBO BEKTOPOB. JIeHCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYyMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpAa Ha
yucio. CBOMCTBA CIIOKEHUSI BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
IlonsATHe KOMILTaHApHBIE BEKTOPBI. lIpH3HAaK KOMIUIAaHApPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM.  [IpsAMoyronbHas  cucreMa  KOOpAMHAT B
npoctpadcTBe. Koopaunatel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalsspHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHATHA: UWIMHAPUYECKAs IOBEPXHOCTh, KOHHYECKAash IOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpasyloiue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEUYE€HHBIA KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepsl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxkeHue Ten
BpalieHusl Ha MiockocTu. Pa3BépTka munuuapa u konyca. Cummetpust cepbl u
mapa.

O0béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEME
MPSMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoil U
HAKJIOHHOW TPU3MBI, MIJIWHIPA, TUPaMHUIbl U KoHyca. O0BEM Iapa u MIapoBOTO
CEerMeHTa.

KoMOuHanuu Tenm BpamieHuss ¥ MHOTOrpaHHWKOB. [Ipu3ma, BhmcaHHas B
[MWINHAP, OMHCAaHHAs OKojo unwiauHApa. Ilepecedyenme cdepbr m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,



OMHMCAHHOTO OKOJO c(depbl, cdepbl, BIUCAHHON B MHOTOIPAaHHUK WA TEJO
BpalleHUS.

[Tnomans MOBEPXHOCTH IWIMHApPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[logoOue B mpocTtpancTBe. OTHOIIEHHWE OOBEMOB, IUIOMIAACH MOBEPXHOCTEH
nonoOHeIx (uryp. IlpeoOpazoBanue mogoOus, romoteTHs. Pemenue 3agad Ha
MJIOCKOCTHU € UCIIOJIb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHnit MHOTOTPAaHHUKOB U TEJI BpaIlleHUs: CEUCHUS IIINHAPA
(mapayiieIbHO Y MEPIEeHIUKYJSIPHO OCH), CEUeHHMs KOHyca (TmapasuliesibHbIe
OCHOBAaHUIO U TPOXOJSLIUE Yepe3 BEPIINHY), CEYSHHS 1Iapa, METOIbl MOCTPOCHUS
CEUYECHMI: METOJ CJIeIOB, METOJl BHYTPEHHEIr0 MPOEKTUPOBAHHUS, METOJI MepeHoca
CEeKYILEeH MIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu Haj BeKkTopaMu. BekTopHoe
yMHOXeHUE BEKTOpoB. CBOWCTBA BEKTOPHOTO YMHOXeHus. [IpsmoyronbHas
cucTemMa KoopauHat B npoctpaHcTBe. KoopauHatsl Bektopa. Pa3znoxkenue BekTopa
no 0Oazucy. KoOpIMHATHO-BEKTOPHBIM METOJ MPU PEIIEHUH TeOMETPUUYCCKUX
3a/iay.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JABWKECHHWW. Buasl JBWKEHUHN: TapaulelbHBIA TIEpPEHOC,
[IEHTpajdbHasl CUMMETPHS, 3€pKajbHasi CUMMETpPHs, MOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomobus. [Ipsmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHA YYEBHOI'O KYPCA
«TEOMETPHUSl» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpaskaaHckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPakKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIeHa  POCCHIMCKOro  oOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3JUUYHBIX CTPYKTYpP, SBIICHHM,
npoleayp TpaxkJaHCKoro oOiiecTBa (BbIOOPHI, OMPOCHI M JIPyroe), yMeHHue
B3aUMOJICCTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTHYecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUICKON T'PAKIAHCKON HJACHTUYHOCTH, YBAXKCHHS K
MPOIIJIOMY M HACTOSIIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHOE OTHOIICHHE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKON MaTEMaTHUYECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTUX JOCTI)KCHUH B JPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEW pPOCCUHCKOro Haponaa, chOpMHUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHMS, STUYECKOrO MOBEIECHHUS, CBA3AHHOIO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTW)KEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYMBOTO OYAYIIETo;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKIIOYAsl SCTETUKY MATEeMaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYUBOCTh
K MaTEMaTUYECKUM acleKTaM Pa3jJuyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BoCIUTAHME:

chOpPMHPOBAHHOCTh YMEHHS TPHUMEHSATh MaTeMaTH4YeCKWe 3HAHHUS B
WHTEpEcax 3JI0pPOBOr0 M 6€30MacHOro 00pa3a )KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE THUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHasi pU3NUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0OPOBUTEIILHOM €SI TEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHME LIEHHOCTU TPYJIOIIO0Us, HWHTEpeC K
paznmuuHbIM  chepaM  MPOQPECCHOHATBHON  JCSITEIBHOCTH, CBSI3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mnpodeccun U peann3oBbIBaTH COOCTBEHHBIE >KMU3HEHHBIC IUIAHBI,
FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa30BaHUIO U



CaMOOOpa30BaHUIO Ha NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTH K AaKTHUBHOMY
YYaCTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKON HAITpaBJIECHHOCTH;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW  KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPHUPOIHON U COIUATILHOM
Cpe/bl, OCO3HaHUE II100aIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOieM, OpUEHTAIIUSI
Ha TPUMEHEHHE MaTEMAaTHMUYEeCKUX 3HAHWM MJig penieHus 3agady B 00J1acTH
OKpY’Karolel cpenpl, MIAHUPOBAHHE IIOCTYNKOB W OLIEHKH HMX BO3MOXHBIX
MOCJICICTBUH JJIsI OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUs HAayKu U  OOIIECTBEHHOW  MPaKTHKW, TMOHUMaHHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW ESITeIbHOCTH, ATAloB ¢
Pa3BUTHUA W 3HAYMMOCTH JUISI Pa3BUTHS [MBUIM3AIMHM, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOH Kak CpPEJCTBOM IIO3HAHUS MUDPAa,
TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U HCCIEIOBATEIBCKYIO JEATEeIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble Jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TOHATHUH, OTHONICHUH MEXIy [MOHATUSAMHU, (HOPMYIUPOBATH
OTIpEeJICIICHHS] TIOHSATUM, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIH,
OCHOBaHHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIN3A,

BOCIPUHUMATh,  (OPMYJIUPOBATH U  MPEOoOpPa3OBBHIBATH  CYXKICHUS:
yYTBEpJUTEIbHBIE U OTPUIIATEIbHBIC, €IMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS
B (akTax, JaHHBIX, HAOIIOMCHUSIX U YTBEPKACHUSIX, MpEIaraTb KpPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUN;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUH;

POBOJIUTH CAMOCTOSTENILHO J10Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(IpsiMbIe U OT MPOTUBHOTO), BEICTPAaUBaTh apryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS U BHIBOBI;

BBIOMpaTh cmoco® pemieHus y4eOHOM 3amauu  (CpaBHUBATH HECKOJBKO
BAPUAHTOB  PEIICHUS, BbIOMpaTh Haubojee  MOAXOMAUUMUA € YYETOM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbckue 1eiicTBHS:



UCII0JIb30BaTh BOIPOCHl KakK MCCIEI0BATEIbCKUNA HHCTPYMEHT IO3HAHMS,
(GopMynHpoBaTh  BONPOCHI,  (PUKCUpYIOIIME  MPOTUBOpEYHE,  MpodiIemy,
yCTaHaBIMBaTh MCKOMOE U JaHHOE, (hOPMHUPOBATH TUIOTE3Yy, apryMEHTHUPOBATh
CBOIO MTO3ULIMIO, MHEHHE;

IPOBOAUTH CAMOCTOSTENLHO CIUIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEIOBAHUE
M0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTH4eCKOro 00beKTa, BJICHUS, IIpoLecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEXYy OOBEKTAMHU, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
OpOBENEHHOTO  HAOIOJEHUS,  KCCIEIOBAaHUS, OLEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IICHHIA;

IPOrHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BbIIBUIAThH
NPENOJIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH Je(UIIUTHI MHOOPMALIUK, JTAHHBIX, HECOOXOJMMBIX JJIi OTBETA Ha
BOMPOC U JIJIsl PEIICHUS 3a]1a4H;

BbIOMpaTh MH(GOPMAIIMIO U3 UCTOYHUKOB PAa3IMYHbBIX TUIIOB, aHAIU3UPOBATH,
CUCTEMATU3UPOBaTh U HMHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BHUJIOB H
dbopm npecTaBICHUS;

CTPYKTYpPHpPOBaTh MH(POPMALIMIO, MPEJCTABIATh €€ B pa3IMYHBIX (Popmax,
WJUTFOCTPUPOBATH TPpaPUUCCKH;

OLICHUBATh HaAEKHOCTh nHbOpMAITIH 1o CaMOCTOSITEILHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBIE YHUBeEpPCAJIbHbIE YUeOHbIe 1elCTBUS

OO0menmne:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBHH C YCIOBUSIMH U
IEIIMHA OOIIEHUS, SCHO, TOYHO, T'PAMOTHO BBIpakaTh CBOIO TOUYKY 3pECHHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaX, J1aBaTh IOSICHCHHS I10 XOJy PEIICHHUs 3aJlauH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B X0j/ic OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOU TEMBI,
mpoOJIeMBl, pelIracMoi 3ajad, BBICKA3bIBaTh HJCH, HAICJICHHBIC HAa ITOHUCK
pEIIeHUS, COTMOCTABISATh CBOM CYXKJICHHUS C CYXJICHUSIMHU APYTUX YYaCTHHKOB
nyanora, oOHapyXHMBaTh Pa3jWyuMde W CXOJICTBO IO3HUIIUM, B KOPPEKTHOH (opme
dbopMyITHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABISATh PE3YyJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, HWCCIIeTOBaHNs,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMAT BBICTYIUICHHS ¢ Yy4ETOM 3ajad
MpEe3eHTAIIMU U OCOOEHHOCTEHN ayAuTOPHH.

PerHﬂTHBHLIe YHHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH
CaMoopraHmaunﬂ:



COCTaBJIATH IJIaH, AITOPUTM PEIICHUS 3a/laud, BEIOUPATh CIIOCOO PEIICHUs ¢
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HMHTEJJIEKT:

BJIAJIETh  HABBIKAMHU  [O3HABATEJIbHOM  peduiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JCHCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB, BJIAJIECTh
criocobamMu CaMOIPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ysibTaTa PEIICHHS
MaTeMaTHYEeCKOM 3aa4u;

NpEeABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPU PEIICHUM 3aJ1auH,
BHOCUTb KOPPEKTHUBHI B JEATCILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, JTAHHBIX,
HaWJIEHHBIX OIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJIbTAaTa I[N U YCIOBUIM, OOBSICHATh IPUUUHBI
JOCTHXKEHUST WM HEJOCTHXKCHUSI pe3yJbTaTOB AESTEILHOCTH, HAXOAUThH OIIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITEJIbHOCTD:

MOHUMATh U MCTOJ30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHUIYaTbHOU
paboThl TMpU penieHWH Y4YeOHBIX 3ajad, NPUHUMATh IIeJIb COBMECTHOMU
NeATEeNIbHOCTH, TJIAHUPOBATh OPraHU3AIMI0O COBMECTHON pPabOThHI, pacmpeacisiTh
BUIBl PabOT, JOroBapuBaThCs, OOCYXIAaTh WpOLECC U pe3yibTaT padoThI,
0000111aTh MHEHUS HECKOJBKUX JIFOJIEH;

y4acTBOBaTh B TPYNIOBHIX (opmax paboThl (00CYXaeHHUsI, 0OMEH MHEHH,
«MO3TOBbI€ IITYpPMB» W HWHBIE), BBINOJHATH CBOIO YacTh pabOThl W
KOOPJIMHUPOBATh CBOW JEWCTBUSA C JAPYTMMH 4YI€HaMU KOMAaHJbl, OLICHUBATH
KayeCTBO CBOETO BKJIaJa B OOIIMIA MPOAYKT MO KPUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJECHCTBUSL.

INPEAMETHBIE PE3YJIBTATBI

K xonmy 10 kiacca o0yJaronuiics HayauTCs:

e CBOOOJIHO OIEpPUPOBATH OCHOBHBIMU TOHSTHUSIMU CTEPEOMETPUU TIPH
pEIIeHNUH 337249 U MTPOBEICHUHA MAaTEeMATUYECKUX PACCYKIACHUH;

e TMPUMEHATH AaKCHOMBI CTEPEOMETPHUH M CICACTBUS U3 HUX MPU PEIICHUH
T€OMETPUIECKUX 3a/1a4;

e KJIacCHU(PUIMPOBATH B3aMMHOE PACIIOJIOKECHHE MPSMBIX B TMPOCTPAHCTBE,
TUTOCKOCTEH B MTPOCTPAHCTBE, MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE;

e CBOOOJNIHO OMEpUPOBATh TIOHATHSMH, CBS3aHHBIMH C yIJIaMA B
POCTPAHCTBE: MEXIY MPSIMBIMH B TPOCTPAHCTBE, MEXKIAY MNPSIMOU WU
TUIOCKOCTBIO;

e CBOOOJIHO OTIEPUPOBATH MOHATUSIMH, CBI3aHHBIMUA C MHOTOTPAaHHUKAMU;



e CBOOOJIHO pacno3HaBaTh OCHOBHBIE€ BHJbl MHOTOI'PAaHHUKOB (MpHU3Ma,
nupamuia, NpsMOYTOJIbHBIN Napajiesnenunen, Kyo);

e KiIacCU(PUIMPOBATH  MHOTOIPAHHUKH,  BBIOMpass  OCHOBaHUA IS
KJ1accuuKaIuu;

e CBOOOJHO ONEpPUPOBATH TMOHATHSIMH, CBSI3aHHBIMH C  CEYEHHEM
MHOTOT'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATD napajuienabHoe, LEHTPAJIbHOE u OpPTOTOHAIBHOE
IPOCKTUPOBAHUE (PUTYp HA IUIOCKOCTh, BBINOIHATH M300pa)keHus Quryp
Ha TUIOCKOCTH;

e CTPOUTH CEUCHUS]I MHOTOTPAHHUKOB Pa3IMYHBIMU METOJIAMU, BBIMOJIHATH
(BBIHOCHBIE) IMJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIATH IUIOHIAJAM  TIOBEPXHOCTEM  MHOTOIPAaHHUKOB  (Mpu3Ma,
MUpPaMHIa), TEOMETPUUECKUX TeJl C IPUMEHEHUEM (HOpMYIT;

e CBOOOJIHO OMEpPUPOBATh MOHATUSIMU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP,
OCb W TUIOCKOCTh CHMMETPUHU, IIEHTP, OCb M IUIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEpPUPOBATH MOHSATUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH ICUCTBUA HAJl BEKTOPaAMU;

e pelmaTrh 3aJauyd Ha JO0Ka3aTeJbCTBO MAaTEMAaTHUYECKHUX OTHOIICHHH H
HAXOXKJICHHE T€OMETPUYECKUX BEJIMYMH, NMPUMEHSAS W3BECTHBIE METOJIbI
IIPU PELICHUH MAaTEMAaTUYECKHUX 3a/1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJI0KHOCTH;

e TMPUMEHATH MPOCTEHIINE MPOrPpaMMHBIE CpPEACTBA U  AJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1a4;

e W3BJIEKaTh, MPEOOPa30BbIBATE U HHTEPIPETUPOBATH HHPOPMAIMIO O
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, TMPEACTABICHHYIO Ha
YepTekax U pUCyHKaX;

e TMPUMEHATH TIOJYYEHHbIE 3HAaHMS HAa T[PAKTUKE: CpPaBHUBATH W
aHAJM3UPOBATH PEAIbHbIE CUTyallud, MPUMEHATh W3yUYECHHbIC MOHSATUS B
npolecce IOHMCKa peHIeHHs MaTeMaTHYecKu COopMyJIHPOBaHHOMN
npo0JIeMBbl, MOJEIUPOBATh PEANbHBIC CUTyallMH Ha SI3BIKE TEOMETPHH,
UCCIIEI0BAaTh NOCTPOEHHBIE MOJENIH C UCIOJIB30BAHHEM I€OMETPHUUYECKHX
MOHATHI W TeopeM, ammapara anreOpbl, pelniath MPaKTUYECKUe 3aadd,
CBSI3aHHBIE C HAXO0XKJICHUEM T€OMETPUUECKUX BEIIUYUH;

e HMETh MPEJCTaBICHHUS 00 OCHOBHBIX 3Tamax pPa3BUTUS F€OMETPUU Kak
COCTaBHOM 4acTu (pyHJIaMeHTa Pa3BUTHUSI TEXHOJIOTHIA.

K xonny 11 kinacca oOyvaromuiicst HAy4UTCS:



CBOOOJHO ONEpPUPOBATH MOHATUSMHU, CBSA3aHHBIMH C ILMJIMHIPUYECKOM,
KOHMYECKOM U Cc(EepuyecKoil MNOBEPXHOCTSIMHU, OOBIACHATH CIOCOOBI
MOJTYYECHHUS;

OTEPUPOBATH MOHATUSIMHU, CBSI3aHHBIMU C TEJIaMU BpaIECHUS: HUIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tejla BpalleHus (IWIMHAP, KOHYC, cdepa W 1map) u
OO0BSACHATH CIIOCOOBI OJYUYEHHUS TEJ BpPalllCHHUS;

KJacCU(ULIUPOBATh B3AMMHOE PacoiokeHue chephl U MIOCKOCTH;
BBIYHMCIISITh BEJIMUMHBI DJIEMEHTOB MHOTOTPAHHMKOB M TEJ BpalleHUs,
00BEMBI U MIIOMIAIM TOBEPXHOCTEH MHOTOIPAaHHUKOB W TEJNl BpAIEHUS,
Tr€OMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYT;

CBOOOJTHO OINEPUPOBATH MOHATUAMM, CBSI3aHHBIMU C KOMOMHALIMSIMU Tell
BpallleHWss U MHOTOTPAaHHUKOB: MHOTOTPaHHUK, BIHUCAHHBIM B chepy u
ONMMCAaHHBIA OKOJIO cephl, chepa, BOUCAHHAS B MHOTOTPAaHHUK WJIU TEJO
BpaIlCHUS;

BBIUUCIISITh COOTHOILIEHUSI MEXTy TUIOIIAIsIMU TTOBEPXHOCTEN U 00BEMaMuU
IT0JTOOHBIX TEI;

U300pakaTh H3ydaemble (QUTYPHI, BBINOJIHATh (BBIHOCHBIC) TIUIOCKHE
YepTeKU U3 PUCYHKOB MPOCTBHIX OOBEMHBIX (PUTYp: BUI CBEpXY, COOKY,
CHU3Y, CTPOUTh CEUEHHUS TEJl BPAIlCHHUS;

U3BJIEKaTh, HWHTEPIPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMAIUIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMPEACTaBICHHYIO Ha
YepTekax U pUCyHKax;

CBOOOJTHO OMIEPUPOBATH MOHSATUEM BEKTOP B IMIPOCTPAHCTBE;

BBIIIOJIHSITh ONEPAIIUU HAJl BEKTOPAMU;

3a/1aBaTh MJIOCKOCTh YPAaBHEHHEM B JIEKapTOBOU CHCTEME KOOPAMHAT;
pemaTh TEOMETPUUECKUE 3a/1a4M HAa BBIYMCIICHUE YTIIOB MEXKY MPSIMbIMU
U IUIOCKOCTSIMHU, BBIUYMCIICHHE PACCTOSIHUM OT TOYKU JI0 IJIOCKOCTH, B
L€JI0OM, HA TPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOA MIPHU PEIICHUY;
CBOOOJTHO OMEPHUPOBATH TIOHATHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBIMIOJIHSITh M300paKEHHs] MHOTOTPAHHMKOB M TE€Jl BpalleHUus IIpU
NapajuleIbHOM  NEPEHOCE, UEHTPAIbHOM CHUMMETPHUM, 3€PKaJbHOU
CUMMETPUH, IPU TIOBOPOTE BOKPYT MPSIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEYEHUS MHOTOIPAaHHUKOB U TEJl BpPAlIECHUS: CEYEHUs LUIMHIpA
(mapanienbHO Y NEPHEeHAUKYISIPHO OCH), CEYEHUs KOHYyca (MapasuiesibHbIe
OCHOBAHHIO U MPOXOSALINE YepEe3 BEPLIMHY ), CEUEHUS 11apa;
HCIIOJIB30BaTh METOJbl IOCTPOEHHUS] CEUEHUW: METOJ CIJIEIO0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYIEN TIOCKOCTH;



JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKIACHUS;
MPUMEHSITh TeOMETpUYeCKre (PaKThl JIsi PEIICHUs] CTEPEOMETPUUYECKUX
3a7a4, MPEANONATalOluX HECKOJIBKO IIAaroB pELICHUsA, €CIU YCIOBUSA
MIPUMEHEHHUS 3a/1aHbl B SIBHOM U HESIBHOU dopme;

pewmarh 3aJadyd Ha J0Ka3aTeJIbCTBO MATEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJIUYNH;

IIPUMEHSATH MPOrPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3aad;

MPUMEHATh  IOJIyYCHHbIE  3HAaHMS  HAa  [PAKTUKE:  CPABHUBATH,
AHAIIM3UPOBATH U OLICHUBATh PEATBHBIC CUTYyallMH, IPUMEHATh U3yUYCHHBIC
MOHSTHUs, TEOPEMBI, CBOWCTBA B  IPOLECCE TIOMCKA  PELICHUSA
MaTreMaTH4ecku  cpopMyaupoBaHHONW  MPOOJIEMBbl,  MOJEIUPOBATH
peabHbIE CHUTyallMM Ha SI3bIKE T€OMETPUM, MCCIIEIOBATH IMOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM T€OMETPUYECKUX TIOHATUH U TEOPEM,
ammaparta anreOpbl, pemaTth MPaKTUYECKHE 3ajlaud, CBSI3aHHBIE C
HaXO0XJICHUEM F'€OMETPUUECKUX BEJIUYMH;

UMEThb TPEJICTABICHUS OO0 OCHOBHBIX JTallax Pa3BUTHS TEOMETPUU Kak
COCTaBHOM YacTu (pyHIaMEHTa Pa3BUTHS TEXHOJOTHI.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPOrpaMMblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Bsenenue B crepeoMeTpuio 23 1
) B3anMHOe€ pacnosiokeHue npsiMbIX B 6 |
MIPOCTPAHCTBE
3 [TapanienbHOCTh NMPSAMBIX U TJIOCKOCTEN B g
MIPOCTPAHCTBE
4 [eprieHAUKYIAPHOCTH MPSIMBIX U 55
IJTIOCKOCTEM B MPOCTPAHCTBE
5 VYTIBl 1 paccTOSTHUS 16 1
6 MHororpaHHuKH 7 1
Bexkrtops! B mpocTpaHcTBe 12
g HOBTOPGHI/IC, 0000111eHre U CUCTEMaTH3aIHS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KVIACC

KosnnyectBo yacos DJIEeKTPOHHbIE
No 11/i1 HanmeHoBaHMe pa3je/ioB U TeM Kowrponsmoe  Tpakrmseckse (uudgpossbie)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypest
1 AHanuTndeckas reoMeTpus 15 1
) [ToBTOpEHwUe, O606HI€HI:IC u 15 |
cUCTeMaTH3alus 3HaHUH
3 O06BEM MHOTOTPAaHHHUKA 17 1
Tena BpameHus 24 1
5 [Tmomaamn moBepXHOCTH U 0OBEMBI 9 1
KPYTJIBIX TEJ
6 JIBrokeHUst 5 1
7 [ToBTOpEHwUE, O606H1€HI:IG u 17 )
cUCTeMaTH3alus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 8 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoTbI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

OcHoBHbIE TpaBUiIa
n300pakeHUsI Ha PUCYHKE
IJIOCKOCTH, MapajiebHbIX
MPSMBIX (OTPE3KOB), CEPETUHBI
oTpe3ka

https://m.edsoo.ru/FOIMGVRWHE

[ToHsATHS CTEpeOMETPHH: TOYKa,
npsiMasi, IIOCKOCTh,
npoctpancTBo. OCHOBHBIE
MpaBuUiia M300paKeHHS Ha
PHUCYHKE IIJIOCKOCTH,
MapajuIebHBIX MPSMBIX
(0Tpe3KoB), cepeIMHbI OTPE3Ka

https://m.edsoo.ru/SECB310PZ

IlonsTns: MEPECCKAIOIUECA
IIJIOCKOCTH, IEPECCKAIOIIHUECA
IIpsaAMas U IJI0CKOCTb,
TOJIYIIPOCTPAHCTBO

https://m.edsoo.ru/T2NNAUSWK

IlonsTus: MNEPCCCKA0IMUCCA
INIOCKOCTH, IICPCCCKAIOIIUCCS
npsaMas 1 mI0CKOCTb,
MOJYIIPOCTPAaHCTBO

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

MHororpaHH1KH, H300paKeHne
MIPOCTENIINX IPOCTPAHCTBEHHBIX

https://m.edsoo.ru/AHGUTWH2F




¢buryp, HeCyIECTBYIOIIUX
00BEKTOB

MHororpaHHUKH, U300pakeHue
MPOCTENIINX IPOCTPAHCTBEHHBIX

¢buryp, HeCyIIECTBYIOIINUX
00BEKTOB

https://m.edsoo.ru/8§UACES2Y

AKCHOMBI CTEpEOMETPHH U
IIEPBBIE CIIEICTBUS U3 HUX

https://m.edsoo.ru/IDKRA603N

AKCHOMBI CTEpEOMETPHH U
MIEPBBIE CIEJICTBUS U3 HUX

https://m.edsoo.ru/ZIP3R7LQ2

AKCHOMBI CTEpPEOMETPHH U
TIepBbIE CIICICTBUS U3 HUX.
CriocoObl 3a/1aHUsI PSMBIX |
IJTOCKOCTEMN B MPOCTPAHCTBE.
OO6o3HaueHus TPSAMBIX U
IIJIOCKOCTEMN

https://m.edsoo.ru/AQXIXEDYR

10

N3obpaxenue ceueHnit
MUpPaMUIbl, KyOa U IPU3MBI,
KOTOPBIE MPOXOJIST Yepe3 X
péb6pa. N3obpaxenue
MepeceueHMs MOTy4YSeHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHUH pa3HbIMU
[[BETAMH

https://m.edsoo.ru/EVUE9AZ7]

11

N300paxeHue ceueHuit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MPOXOJIAT Yepe3 X
pebpa. M3obpaxenue
MIEPECeUCHUS MOTyUYSHHBIX

https://m.edsoo.ru/XT1VCSWB2




IJI0CKOCTEN. PackpamuBanue
IMOCTPOCHHBIX CEUCHUH pa3sHbIMU
oBE€TaMun

12

N3o0pakenue ceueHmit
MUpaMUbl, KyOa U IPU3MBI,
KOTOPBIE IIPOXOJIAT Yepes3 Ux
pébpa. N3obpaxenue
NEPECCUCHU A MOJTYIYCHHBIX
IJI0CKOCTEeN. PackpammuBanue
ITOCTPOCHHBIX ceueHun pasHbIMU
IBeTaMUu

https://m.edsoo.ru/OSLAY6GMF

13

N3obpaxenune ceueHmit
MUpaMuIbl, Ky0a U MPU3MBI,
KOTOpBbIE MPOXOJIAT Yepe3 UX
pébpa. N3obpaxenue
nepeceyeHus MOJTy4YeHHBIX
IJI0CKoCcTel. PackpaimBanue
MIOCTPOCHHBIX CEYEHUI Pa3HBIMU
1BETaMU

https://m.edsoo.ru/EKWHLAW&84

14

Merto crie10B AJis MOCTPOCHUS
CeUueHUN

https://m.edsoo.ru/1JOON3100

15

Merto[ crieoB i1 MOCTPOSHUS
ceyeHuil. CBoiicTBa nepeceyeHui
MPSIMBIX U IJIOCKOCTEH

https://m.edsoo.ru/DDABJTC2N

16

Merton cie0B Ui HOCTPOCHUS
ceueHuii. CBOMCTBa NepeceYeHni
MPSIMBIX U IIJIOCKOCTEN

https://m.edsoo.ru/SN3SSUSEQ

17

[Toctpoenue ceueHuit B
nupamuie, Kyoe mo TpéM Toukam

https://m.edsoo.ru/HFW637QDR




Ha péopax. Co3gaHne BEIHOCHBIX
YepTEXKEN U 3aIUCh 1IaroB
MOCTPOCHUS

18

[Toctpoenune ceueHuit B
nupamue, Kyoe mo TpéM Toukam
Ha péopax. Co3gaHne BEIHOCHBIX
YepTEeXKEN U 3aIUCh 11aroB
MMOCTPOCHUS

https://m.edsoo.ru/L62FFLCBW

19

[TocTpoenune ceueHuii B
nupamu/ie, Kyoe mo Tpém Toukam
Ha p&opax. Co3maHne BEIHOCHBIX
YepTexKEN U 3aIUCh I1aroB
MTOCTPOCHUS

https://m.edsoo.ru/J1AQIJNZCX

20

[Toctpoenune ceueHuii B
nupamue, Kyoe no TpéM Toukam
Ha péopax. Co3gaHne BHIHOCHBIX
YyepTexKen U 3aIUCh 11aroB
MIOCTPOCHHUS

https://m.edsoo.ru/XJEZARSTO

21

[ToBTOpEHUE MIIAHUMETPHUU:
Teopema 0 IpPONOPITMOHATBHBIX
oTpe3kax. [lomooue
TPEYroJIbHUKOB

https://m.edsoo.ru/L3FYZLI9LR

22

[ToBTOpEHME TIIAHUMETPUU:
Teopema Menenas. PacueTs! B
CEYEHMSIX HAa BBIHOCHBIX
yeprexax. Mcropus passutus
IUIAHUMETPUU U CTEPEOMETPUH

https://m.edsoo.ru/TP9F3DVV1

23

KonTposnpHast padoTa "AKCHOMBI
crepeomerpun. CeueHus"

https://m.edsoo.ru/EBLE09SZ1




24

B3anmHoe pacrionoxenue
IPSIMBIX B IPOCTPAHCTBE.
CkpermuBaroiecs npsmsle.
[Ipu3Haky ckpemuBaronmxcs
npsmeIx. [lapannensHble npsMbie
B IIPOCTPAHCTBE

https://m.edsoo.rt/TYO9QBHKY

25

TeopeMa o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOU
NapajuIeJIbHON JAHHOW MPSIMOH,
MPOXOJSAIIEN YEPE3 TOUKY
IIPOCTPAHCTBA U HE JIeXKAIlleh Ha
JTaHHOM npsimoil. Jlemma o
MEPECEUECHNH NapATIIEIbHBIX
MPSIMBIX TIOCKOCTHIO

https://m.edsoo0.ru/CYUQMU9K9

26

[TapanienbHOCTb TpeX MPSIMBIX.
TeopeMa o TpEX mapayIeIbHbIX
npsameix. Teopema o
CKPEILMBAIOIIUXCS MPSIMBIX

https://m.edsoo.ru/TRPMZB3MZ

27

[TapannensHOE TPOSKTHPOBAHHKE.
OCHOBHBIE CBOMCTBA

mapaJljiICJIbHOI'O IIPOCKTUPOBAHUA.

N3o00paxkenue pazHbIX GUryp B
napajuieIbHOM MPOEKIIUH

https://m.eds00.ru/03GR5SOWZV

28

LenTpanbHas npoekuus. Yrou ¢
COHANPaBJICHHBIMA CTOPOHAMH.
Yroa mexay npsMeIMu

https://m.edsoo.ru/Z5FPA6SHI

29

33)13‘11/1 Ha J0Ka3aTCJILCTBO U
HCCICIOBAaHUC, CBA3AHHBIC C
PACIIOJIOKCHUEM IIPAMBIX B

https://m.edsoo.ru/7W31COFG6




IIPOCTPAHCTBE

30

[TonATHA: mapaIeIbHOCTD
NPAMOM U TIIIOCKOCTH B
npocrtpanctse. [IpuzHak
[1apaJUIEIbHOCTH IIPSIMOU U
mockoctu. CBoiicTBa
MapaJuIEIbHOCTH IIPSIMOU 1
IIJIOCKOCTH

https://m.edsoo.ru/N18CUO03L

31

I'eomerpuueckue 3agaun Ha
BBIUMCIIEHUE U JI0KA3aTENbCTBO,
CBSI3aHHBIE C MAPAJUIEITBHOCTHIO
MPSIMBIX U INIOCKOCTEHN B
MIPOCTPAHCTBE

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

32

[Toctpoenue ceyenus,
MIPOXOIALIET0 Yepe3 JaHHYIO
MPSIMYIO Ha YepTexe U
MapaJyIeILHOrO APYTrO IpsIMOH.
Pacu€t oTHO1ICHUI

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

33

[TapannensHas nmpoexuus,
MIPUMEHEHHE TSI TOCTPOCHUS
CeYeHMI Kyba u
napasienenumnena. CBoicTBa
napajuiejenumnea 1 Ipu3Mbl

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

34

[TapamienbHbIE TIIOCKOCTH.
[Ipu3Haku napaiienbHOCTH JBYX
IJIOCKOCTEN

https://m.edsoo.ru/QFUJAH V88

35

TeopeMa 0 MMapaJuICIIbHOCTU U
CINHCTBCHHOCTH ITIJIOCKOCTH,
HpOXO,Z[HH.[CfI qgepe3 TOUKY, HC

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




MIPUHAUICKALLYIO JAHHOU
IUIOCKOCTH U CICACTBUS U3 HEE

36

CpoiicTBa napamuieabHbIX
IUIOCKOCTEH: 0 MapajuIeIbHOCTH
MPSIMBIX TIEPECCUSHHSI TTPH
MepeceueHu  JIByX
MapauIeIbHBIX IIOCKOCTEH
TpeThen

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

37

CpoiicTBa napasuieabHbIX
IJI0CKOCTEHN: 00 OTpe3Kax
MapajuIeTbHBIX TPSMBIX,
3aKIIFOYEHHBIX MEXKIY
napajuieIbHBIMH TUIOCKOCTSIMH; O
MEePECEUCHUH TIPSMOM C IBYMSI
napaieIbHbIMU TUNIOCKOCTSIMU

https://m.edsoo.ru/QLA4PYRAT

38

[ToBTOpenue: Teopema [Mudaropa
Ha IUIOCKOCTH

https://m.edso0.ru/9VIZIWC6J

39

[ToBTOpEHUE: TPUTOHOMETPUS
MPSIMOYTOJIbHOTO TPEYTrOJIbHHUKA

https://m.edsoo.ru/Z6FNNNT5D

40

CaoiicTBa Kyba u
MPSIMOYTOJIBHOTO
napauiesienunea

https://m.edsoo.ru/HYNIQ785Q

41

Bbruncnenue JUIMH OTPE3KOB B
KyOe U psIMOYrOJIbHOM
napasuJiesienure e

https://m.edsoo.ru/FZBZVPOEC

42

IlepnieH IUKYIAPHOCTD NPAMOU U
mockocTy. [Ipusnak
MIEPIEHIUKYIIAPHOCTHU NPSIMOH U
IIJIOCKOCTH

https://m.edsoo.ru/ISFSHOGG3




43

IlepnieHIUKYISIPHOCTD NPSAMOU U
mockocty. [Ipusnak
NEPIEHIUKYIISIPHOCTH NIPSMOM U
IIJIOCKOCTH

https://m.edsoo.ru/K38BG31ZH

44

Teopema o CylIeCTBOBAHUU U
€AMHCTBEHHOCTH IIPSIMOiA,
MPOXOJALIEN Yepe3 TOUKY
IIPOCTPAHCTBA U
MEPIEHIUKYIISIPHON K TUIOCKOCTH

https://m.edsoo.ru/ WE3MTS4E5

45

Ilnockoctu n
IIEPIEHINKYIAPHBIE UM IIPSAMBIE
B MHOFOFpaHHI/IKaX

https://m.edsoo0.ru/OKTGKHNSI

46

Ilnockoctu n
MePIEHIUKYIISIPHBIE UM TIPSMBbIE
B MHOTOTpaHHUKaX

https://m.edsoo.ru/S1VOAWIW3

47

[lepnieHiuKynsAp U HAKJIOHHAS.
[TocTpoenue nepneHAnKymsIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/KIP91L.4ZCX

48

[lepnieHIuKynsAp 1 HAKJIOHHAS.
[TocTpoenue nepneHAuKysIpa u3
TOYKH Ha MPSIMYIO

https://m.edsoo.ru/2IIUD45PR

49

Teopema o Tpéx
MepHeHIuKysapax (mpsmas u
oOparHas)

https://m.edsoo.ru/CNE1PAIUS

50

Teopema o Tpéx
NepIeHANKYIsApax (mpsamast u
oOpatHasi)

https://m.edsoo.ru/IPCG564WN

51

Yron MCKAY CKpCHINBAOINUMHUCA

https://m.edsoo.ru/K4EHQ3E9E




IIpsAMBIMHA

52

ITonck nepneHuKynsapHbIX
MPSIMBIX C IIOMOILBIO
NEPIEHIUKYIIAPHBIX INIOCKOCTEN

https://m.edsoo.ru/EBY VPSMSI

53

OpTtoroHanbHOE IPOEKTUPOBAHNE

https://m.edsoo.ru/GP0ZX8VHE

54

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM ITMPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKIINU

https://m.edsoo.ru/F5SZMOA1AE

55

[TocTpoenue ceuenuii kyoa,
MIPU3MBI, TPABUIIBHOM MUPAMHUIbI
C IOMOIIBIO OPTOTOHAIBHOU
MIPOEKINHU

https://m.edsoo.ru/TSOFUDOQOJ

56

CummMeTpus B MPOCTPAHCTBE
OTHOCHUTEIILHO TJIOCKOCTH.
[InockocTn cummeTpuii B
MHOTOTPaHHUKAX

https://m.edsoo.ru/N77K7ZM8K

57

[Ipu3Hak nepneHIuKyIspHOCTH
MPSIMOM U TUIOCKOCTH KaK
CJIEICTBUE CUMMETPUU

https://m.edsoo.ru/L9E703U3V

58

[IpaBuabHBIE MHOTOTPAHHUKH.
Pacu€t paccTosiHMil OT TOYKH 10
IIOCKOCTH

https://m.edsoo.ru/Z9E166HHZ

59

[IpaBuibHBIE MHOTOTPAHHUKH.
Pacuér paccTossHUM OT TOYKH 10
IIJIOCKOCTH

https://m.edsoo.ru/TISUOWZTH

60

Crnioco0bl OIyCTUTH
NEePIEeHUKYIISPbl: CHMMETpUS,

https://m.edsoo.ru/DHFUCBWO6




CABUTI TOYKH I10 ITapaJLICIbHOU
psIMOM

61

CaBur no HenapamieabHOU
IPSIMOM, U3BMEHEHUE PACCTOSTHUI

https://m.eds0o0.ru/9OANVFE9E

62

KonTtponsHas padota "B3anmuoe
PACIIOJIOKCHHUC MTPAMBIX U
MJIOCKOCTEN B TIpocTpaHCcTBE"

https://m.edsoo.ru/JW5UZNNS8J

63

[ToBTOpEHME: Yyroy MeXIy
IpsAMBIMHA Ha IMJIOCKOCTH,
TPUTOHOMETPHUS B IIPOU3BOJIBHOM
TPEYTrOJIbHUKE, TEOPEMA
KOCHHYCOB

https://m.edsoo.ru/SK9RHWDFQ

64

[ToBTOpEHME: Yyroy MexIy
CKPEIIMBAIOIIUMHUCA IIPSIMBIMU B
IIPOCTPAHCTBE

https://m.edsoo.ru/ WBREU9US7

65

I'eomeTpuueckne MeTo b1
BBIYUCIICHUS YIJIa MEXKTY
MPSIMBIMH B MHOTOT'PaHHUKAX

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

66

JByrpanubiii yroj. CBOHCTBO
JIUHEIHBIX YTJI0OB ABYTPAaHHOTO

yria

https://m.edsoo.ru/SH4CYFABO

67

[lepnieHIuKyNApHBIE MIOCKOCTH.
CBoiicTBa B3aMHO
MIEePIEeHIUKYISPHBIX MIOCKOCTEH

https://m.edsoo.ru/FIHM69NVD

68

[Ipu3Hak nepreHIuKyIIpHOCTH
IUIOCKOCTEN; TeOpEMA O IPSIMOU
MEPECEUCHUS ABYX IUIOCKOCTEN

MEPIIEHAUKYIISIPHBIX TPEThEN

https://m.edsoo.ru/FYSTMQ43F




IIIIOCKOCTH

69

[IpssMOyroabpHBI
napajuiesienunes; Kyo;
U3MEpEHUs, CBOMCTBA
MPSIMOYT OJIbHOTO
napajuiesienunesaa

https://m.edsoo0.ru/K99DBNDAW

70

Teopema o quaroHan
MPSIMOYTOJIHHOTO
napajuieJienume/a u ClIeICTBUE
n3 Hee

https://m.edsoo.ru/E3T10AD6I

71

Crepeomerpuueckue u
IMPUKIAAHBIC 3a/]a4r, CBA3aHHBIC
CO B3aUMHBIM PAcCIOJI0KEHHEM
HPSIMBIX U MIJIOCKOCTH

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

72

[ToBTOpEHUE: CKPEITUBAIOIITUCCS
MpsIMbIC, TTapaJuIeIbHBIC
IJIOCKOCTH B CTaHJIAPTHBIX
MHOTOTPaHHUKAX

https://m.edsoo.ru/TL947D6WK

73

[Tapa mapannenbHbIX MIIOCKOCTEH
Ha CKPEIIMBAIOIIUXCS MPSAMBIX,
paccTosiHUE MEXIY
CKPEIMBAIOIIUMHUCS TTPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

https://m.edsoo.ru/YFWZTQREN

74

PaccrostHue oT TOUKM J10
INIOCKOCTH, PaCCTOAHUC OT
HpHMOﬁ A0 IINIIOCKOCTHU

https://m.edsoo.ru/ W5GN48EIM

75

Boluncnenue paccTosHUN MEX Ty
CKPELIUBAIOIIUMUCS IIPSIMBIMHU C
IIOMOILIBIO NIEPIEHAUKYIIAPHOU

https://m.edsoo.ru/SWOVI1IHMD




IIIIOCKOCTH

76

TpéXrpaHHbIi yroj, HEpaBeHCTBA
JUISl TPEXTPAHHBIX YIJIOB.
Teopema [Tudaropa, Teopemsl
KOCHHYCOB U CUHYCOB JUIS
TPEXTPAHHOTO yria

https://m.edsoo.ru/3XGHNLQ4J

77

DnemMeHTHI chepuyecKoit
TE€OMETPHUH: T€OJIC3NIECKUE
JIMHUY Ha 3emiie

https://m.edsoo.ru/HMVTV74CP

78

KonTtponbHas padota "Yribsl u
paccrosiHus"

https://m.edsoo.ru/IRTWZ59YU

79

CucreMarusanys 3HaHHI
"MHOrOrpaHHuK U €ro
3JIeMEHTEI"

https://m.edsoo.ru/VC3UOAK3B

80

[Tupamuna. Buasl nupamu.
[IpaBunbpHas nupamuaa

https://m.edsoo.ru/J3R0247E0

81

[Tpusma. Ilpsimas u HaKJTOHHAS
npu3Msl. [IpaBunbHas npusma

https://m.edsoo.ru/JINDHOOSEQ

82

[Ipsimoit mapamenenurne,
MPSAMOYTOJIbHBIN
napajuieNnienumnesa, Kyo

https://m.edso00.ru/L8803LZGS

83

Brinykiible MHOTOTPaHHUKH.
Teopema Ditnepa

https://m.edsoo.ru/B4TOMDU1D

84

BeInykiible MHOTOTpaHHUKH.
Teopema Dinepa. [IpaBuibHbIE U
MIOJIYTIPABUJIbHBIE
MHOTOTPaHHUKHU

https://m.edso0o0.ru/QOMX9GA1S

85

KonTtponsHas pabota

https://m.edsoo.ru/3N52B3TEM




"MHororpaHHuku"

[ToHATHE BEKTOpA HA IIJIOCKOCTH

86 1 https://m.edsoo.ru/LRBSE3B09
U B IPOCTPAHCTBE

87 CymMa BEKTOPOB 1 https://m.edsoo.ru/MNTSX2XI1.8

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

89 [TpaBuno napannenenurnena 1 https://m.edsoo.ru/XS6AN7TLA2

90 YMHOXeHHEe BEKTOpa Ha YUCIIO 1 https://m.edsoo.ru/MJUH128LR
Paznosxenue BexTopa mo 6azucy

91 TPEX BEKTOPOB, HE JIEXKAIIUX B 1 https://m.edso0.ru/U760IDCTG
OJHOY INIOCKOCTH

92 CkansipHO€ MpoU3BeICHNE 1 https://m.edsoo.ru/JZ46VNC71
Brruncnenue yriia Mex

93 T o 1 https://m.edsoo.ru/IUSI96UQP
BEKTOPAMH B TIPOCTPAHCTBE
IIpocretimme 3amadm ¢

94 P g 1 https://m.edso0.ru/FIXV79T8B
BEKTOPaMH
IIpocretimme 3amaum ¢

95 POCTEHIIHE Salas 1 https://m.edsoo.ru/JCWURNGO1
BEKTOPaMH
[Ipocreitmue 3a1auu ¢

96 1 https://m.edsoo.ru/BEHWOELKS
BEKTOPaMH
[Ipocreitmue 3aauu ¢

97 1 https://m.edsoo.ru/P3AWSWZZSY
BEKTOPaMH
006006

98 © erHHe 1 CHCTEMATHBAIIA 1 https://m.edsoo.rt/ECRMXSNM3
3HAHUHI
O00011eHNEe U CUCTEMATH3AIUS

99 . 1 https://m.edsoo.ru/XXBTFP5WL
3HAHUI

100 HToroas koHTpoJbHAsA paboTa 1 https://m.edsoo.ru/SFGPDWNKO

101 HToroas koHTpoJbHas paboTa 1 https://m.edsoo0.ru/X3ZG8A6SO




102

O0001IEeHUE U CUCTEMATU3 AL
3HAHUHI

https://m.edso0.ru/931 AWXEK 1

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KVIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIe
Tema ypoka KonTpoubnsbie | IlpakTuueckue
n/n Bcero H3ydeHusi = oOpa3oBaTesibHbIE pecypchl
padoThI padoTsbI

[ToBTOpEHME TEMBI

1 "KoopauHaTsl BeKTOpa Ha 1 https://m.edsoo.ru/ WERSDS14U
TJIOCKOCTH M B TIPOCTpaHCTBE"
[ToBTOopenue Tems! "CkansgpHoe

2 " 1 https://m.eds00.ru/M6JO60NJ7
MIPOU3BEICHNE BEKTOPOB
[ToBTOpEHME TEMBI

3 "Beruncnenue yriia Mexmay 1 https://m.edsoo.ru/55KY41LVG
BEKTOpPaMH B ITPOCTpaHCTBE"
[ToBTOpenue TeMsl "YpaBHEHHE

4 NPAMOM, MPOXOAAIIEH Yepe3 Be 1 https://m.edsoo.ru/U20HPUS6W
TOYKH"
YpaBHEHHE IOCKOCTH,

5 HOPMAJIb, YPABHEHUE ITNIOCKOCTHU 1 https://m.edsoo.ru/VYIHSTERW
B OTpe3Kax
VYpaBHEHHE IIIOCKOCTH,

6 HOpMaJlb, ypaBHEHHUE TIOCKOCTH 1 https://m.edsoo0.ru/5419I0WGX
B OTpe3Kax

7 BekTopHoe npousBeieHne 1 https://m.edsoo.ru/NTYOG2APM
JIuneliHbIe HEPABEHCTBA,

8 . 1 https://m.edsoo.ru/54EQ7JQ8E
JIMHEWHOE MPOrpaMMUpPOBaHUE
JInnelHbIE HEPABEHCTBA,

9 . 1 https://m.edsoo.ru/ VPKWBB4AA
JIMHEWHOE MPOrpaMMUpPOBaHUE

10 AHanuTHYEeCKHE METOIBI 1 https://m.edsoo.ru/KHJ20M3PV




pacyéra yriia Mex1y npsiMbIMH B

MHOT'OrpaHHUKax

11

AHanTUTAYECKUE METOIbI
pacdéra yria Mexay
IUIOCKOCTSIMM B
MHOTOTpaHHUKAX

https://m.edsoo.ru/DDXUUAIAS

12

dopmysia pacCTOSHUSA OT TOUKH
JI0 TIJIOCKOCTU B KOOPAMHATAX

https://m.edso00.ru/SG451UUGI

13

Haxoxnenue pacctostHuit OT
TOYKH JIO THIOCKOCTH B KyOe

https://m.edsoo.ru/§V2N4 X113

14

Haxoxnenue pacctostHuit OT
TOYKH JI0 TJIOCKOCTH B
MIPaBUJILHOM TUPaMUJIe

https://m.edsoo.ru/UZ15UU37F

15

KonTtponbHas padoTa
"Ananutuyeckas reomeTpus”

https://m.edsoo.ru/SNGI1 GHFM

16

Ceuenus MHOTI'OI'paHHUKOB:
CTaHAAPTHBIC MHOTOT'PAHHHUKHU

https://m.edso00.ru/219603NHQ

17

CeueHnss MHOTOTPAHHUKOB:
METOJ], CIIEI0OB

https://m.edso00.ru/52XG0O2J5B

18

CeueHnss MHOTOTPAHHUKOB:
CTaHJApTHBIE TIJIOCKOCTH,
TepecevYeHMs MPSAMBIX U
IUVIOCKOCTEH

https://m.edsoo.ru/CUP7TCPXQ

19

HapannenLHLIe IpsAMBIC U
THNIOCKOCTH: TTapaJlJICJIbHBIC
CCUCHUA

https://m.edsoo.ru/MM69MKRDP

20

[TapannensHble NpsAMBbIE U
IUIOCKOCTH: PacY€T OTHOLLICHUI

https://m.edsoo.ru/O71ROIJFI




21

[TapamienpHble IpsIMBIE U
IIJIOCKOCTH: YIJIbI MEXKY
CKPCHIUMBAOIIUMHUCS ITPAMBIMUA

https://m.edsoo.ru/26EPTM74A

22

[IepnenuKysipHbIE IPSMBIE U
IIJIOCKOCTH: CTaHAAPTHBIE Tapbl
NEPIEHIUKYIIAPHBIX INIOCKOCTEN
U NPSIMBIX, CHMMETPUHU
MHOT'OTPaHHUKOB

https://m.edsoo0.ru/YQUVT6VZX

23

[lepnenuKynsipHBIE IPSAMBIE U
IJIOCKOCTHU: TEOPEMA O TPeX
MEPIEHIUKYIISIpax

https://m.edsoo.ru/HQIN20ZJP

24

[IepnenukynsipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHCIICHHUS JITIUH B
MHOTI'OIpaHHUKAaX

https://m.edsoo.ru/OWFAQ1A9]

25

[ToBTOpeHue: miomagn
MHOTOYTOJILHUKOB, ()OPMYJIbI
JUTSI TUTOITIAIeH, COOOpaKeHus
nonoous

https://m.edsoo.ru/FDRZ09G4X

26

[ToBTOpEHUE: TUIOIIAH
MHOTOYI'OJIbHUKOB, (DOPMYJIBI
JUTS TIOMIAICH, COOOPaXKCHHS
nonoous

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

27

[ToBTOpEHUE: TUIOMIAIM
MHOTOYTOJILHUKOB, (DOPMYITbI
JUIS TIOMIAICH, COOOpaXKCHHS
mogoous

https://m.edsoo.ru/HWHVENLOO

28

[Inomtanu ceuennit
MHOTOI'PAHHUKOB: IIJIOLIA/INA
IIOBEPXHOCTEM, pa3pe3aHus Ha

https://m.edsoo.ru/X2HRM9HD4




9acTH, COOOpaxKeHUs Mmoa00us

29

[Inomanu ceyenui
MHOTOT'PaHHUKOB: TIJIOIIA TH
MOBEPXHOCTEH, pa3pe3aHus Ha
9acTH, COOOpaKeHUs TIOJ00MS

https://m.edsoo.ru/SH4EL YON6

30

KontponsHas pabora
"[loBTOpEHNE: MHOTOTPaHHUKH,
CEUEHUs1 MHOTOTpaHHUKOB"

https://m.edso0.ru/SSUWIWWV1

31

O0BéM Tema. O0beEM
MPSMOYTOJIBHOTO
napajuiesienumne/ia

https://m.eds00.ru/6UXGOORC9

32

3anaun 00 yABOCHHH Ky0a, O
KBaJpaType Kyda; 0 TPUCEKIINH
yria

https://m.edsoo.ru/VK2J2TXEF

33

CrepeomeTpuyecKue 3a1auu,
CBSI3aHHBIE C 00BEMOM
MPSIMOYT OJIbHOTO
napajuiefienunea

https://m.edsoo0.ru/ODR6H6TQS

34

HpI/IKJ'Ia,Z[HBIe 3aJa4u, CBA3aHHBIC
C BBIYHCIIEHHEM 00BEMa
IpAMOYIT'OJIBHOTO
IapajjiCaCrmIicaa

https://m.eds00.ru/OSHTIOT1G

35

OO0BEM MPAMOI TPU3MBI

https://m.edsoo.ru/SAILOYHY]J

36

Crepeomerpuueckue 3aj1auu,
CBSI3aHHBIE C BBIYMCICHUEM
00BEMOB NPSMON TPUMBI

https://m.edsoo.ru/1ID8HV54 A9

37

[Ipuknaanele 3a/1auu, CBSI3aHHbIC
¢ 00bEMOM IIPSIMOI TPU3MBI

https://m.edsoo.ru/QI'YC4F8IU




38

Brruncnenue 00bEMOB TeI ¢
IMOMOILBIO OTIPEACIIEHHOTO
uHTerpana. O6bEM HaKIIOHHON
IIPU3MBI

https://m.edsoo.ru/ON585060H

39

Beruncnenue 00bEMOB TeI ¢
TIOMOIIBIO OITPENIEIIEHHOTO
uHTerpana. O6bEM nMupamu/ibl

https://m.edsoo.ru/2CJLCMKE8N

40

®opmyna 00bEMa MUpaMUIbL.
OTtHomeHne 00HEMOB TTUPAMUTL C
00LIUM YTJIOM

https://m.edsoo.ru/AL3PODC9E

41

®opmyna 00bEMa MUpaMUIbL.
OTtHomeHne 00BEMOB TTUPAMUTL C
0o0LIUM YTriIoM

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

42

CrepeomeTpuyecKkue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
HAKJIOHHOM MPU3MBI

https://m.edsoo.ru/7TRERHWO7

43

CrepeomeTpuyecKkue 3a1auu,
CBsI3aHHbBIE C 00bEMaMU
MIAPaMHU/IBI

https://m.edsoo.ru/SF480DTS6

44

[Ipuknagabie 337291 110 TEME
"O0BEMEBI Ten", CBSI3aHHEIE C
00bEMOM HAKJIIOHHOHW TIPU3MBbI

https://m.eds00.ru/9SF6OYY VX

45

[Ipuknagabie 331241 110 TEME
"O0BEMBI TeN'", CBSI3aHHBIC C
00BEMOM MUPAMHU/IBI

https://m.edsoo.ru/Z4MZ27RMY

46

[Tpumenenne o0bEMOB.
Beruncnenue paccTosHUS 10
TUIOCKOCTH

https://m.edso00.ru/I39CX0O3CP




47

KontponsHas padora "O0béM
MHOTOIpaHHUKa"

https://m.edsoo.ru/XNWZSSJ7P

48

]_II/IJII/IHZ[pI/I‘-IeCKaﬂ IMOBCPXHOCTD,
00pa3yroIne MUINHAPUICCKON
IIOBEPXHOCTH

https://m.edsoo.ru/7DHKEHEG6

49

Hunuuap. [psamoit kpyrosou
uwmHAp. [Tmomans
MTOBEPXHOCTH LUAJIMHIPA

https://m.edsoo.ru/MAVW4KY55

50

Konnueckas moBEpXHOCTB,
00pazyromne KOHNIEeCKOM
nosepxHocth. Konyc

https://m.edsoo.ru/PVRE7THQ6Y

51

Ceuenune KOHYyca TUIOCKOCTBIO,
MapayieIbHON TOCKOCTH
OCHOBaHUS

https://m.edsoo.ru/EOVSHALSL

52

VYceu€HHbIN KOHYC.
N3obpaxenne KOHYCOB H
YCEUYEHHBIX KOHYCOB

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

53

[Tmomanp 60KOBOM MOBEPXHOCTH
Y TIOJTHOW MTOBEPXHOCTH KOHYCa

https://m.edsoo.ru/AWKBY9E4NE

54

[Tmomanp 60KOBOM MOBEPXHOCTH
Y TIOJTHOM MOBEPXHOCTU KOHYCa

https://m.edsoo.ru/9NFA4UE3K]J

55

CTepeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
J0Ka3aTCIbCTBO U BBIYMCIICHHUC,
IIOCTPOCHUEM ceueHH I
OUJIIMHApPA, KOHYCa

https://m.edsoo.ru/QZVHSEXIL9

56

CrepeomeTpuueckue 3a/1a4 Ha
JI0KA3aTeJIbCTBO U BBIYUCIIEHHUE,
IIOCTPOCHUEM CEYEHUN

https://m.edsoo.ru/AKF6PW62W




HWIMHAPA, KOHYCA

57

[Ipuxnagneie 3a1a4u, CB3aHHBIE
C UWJIMHAPOM

https://m.edsoo.ru/34297Z1L.HTS

58

[IpuknagHeie 3a1a4u, CBA3aHHBIE
C UWJIMHAPOM

https://m.edsoo.ru/ZY6ENPVKD

59

Cdepa u map

https://m.edsoo.ru/W1TVKAJOR

60

[epeceuenwue chepsr 1 mapa ¢
IJI0CKOCThI0. Kacanue mapa u
cdepsl IIockocThi0. Bua n
n300paxkeHue mapa

https://m.edsoo.ru/JESNB5ZS0

61

[epeceuenwue cdeprl 1 mapa ¢
IJI0CKOCThIO. Kacanue mapa u
cdepsl IIockocThi0. Bua n
n300pakeHHe 1apa

https://m.eds0o0.ru/M6WK9K950

62

VYpasuenue chepsl. [Lnomanp
ctepsl 1 e€ yacTei

https://m.edsoo.ru/U8G24BO8H

63

Cummetpus chepsl u mapa

https://m.edsoo.ru/6E6GX0YJS

64

CrepeoMeTrpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chepoi U Mapom,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

https://m.edsoo.ru/MSYBPKH7R

65

CrepeoMeTpHuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO ChEpoi U MIapom,
MOCTPOCHUEM MX CEUEHU I
IIJIOCKOCTBIO

https://m.edsoo.ru/MXRDTK72T

66

HpI/IKJ'Ia,[[HLIe 3aga4u, CBA3aHHBIC

https://m.edsoo.ru/XWS5LI7A9]




co cepoii u mapom

[ToBTOpEHUE: OKPYKHOCTH Ha
IJIOCKOCTH, BBIYUCIICHUS B

67 https://m.edsoo0.ru/EJ2QDAVE]
OKPYXXHOCTH, CTaH/IapTHBIE
oao0ust
Pasznnunble KoOMOMHALIMHA TEN

68 https://m.edsoo.ru/LE7933LXX
BpallleHUs 1 MHOTOTPAaHHUKOB
3agaun o teMe "Tena u

69 " https://m.edsoo.ru/PHHLCGS4E
TTOBEPXHOCTHU BpaIEHUS
3agaun o teMe "Tena u

70 " https://m.edsoo.ru/22WPBLTP9
TTOBEPXHOCTH BpaIICHUS
Kountponbnas paborta "Tena u

71 " https://m.edso0.ru/33W222M63
TTOBEPXHOCTH BpaIIECHUS
O0BéM rmmnHapa. Teopema 00

72 . H P p https://m.edsoo.ru/1ZN2S6ZMO
00BbEME MPSAMOTO MHJIUHIPA
Breraucienne 00bEMOB TeI ©

73 MOMOIBIO OTIPEACIIEHHOTO https://m.edsoo.ru/ACTOMFMVF
nHaTerpasia. O6bpEM KOHYCa
IImomany OOKOBOH U ITOJIHOK

74 https://m.edsoo.ru/ZYTK7P8B1
MMOBEPXHOCTH KOHYCa
CrepeoMeTpHUYECKUE 3a/1a4H,

75 CBSI3aHHBIE C BBIUMCIICHUEM https://m.edsoo.ru/709VIYPSC
00BEMOB IUIIMHAPA, KOHYCA
[Ipuknagabie 3a1a4n MO TEME

76 "O0OBEMBI U IJIOLIAIN https://m.eds0o.ru/QXEA9GPVB
noBepxHocren ten"
O0BEM I11apa U MIapoBOro

77 P p https://m.edsoo.ru/VV60ONBVZX

cektopa. Teopema 06 06bEMeE




mrapa. [1nomans chepsr.
CrepeomeTrpuieckue 3aj1auu,
CBA3aHHBIC C BBIYHMCIICHUEM
00BEMOB 111apa, MapoBOTO
CErMEHTA U IIAPOBOTO CEKTOPa

78

[IpukinagHeie 3a1a4n 10 TEME
"O0BEMBI Ten", CBA3aHHEIC C
00BEMOM I1apa U IUIOIIA B0
chepbl. COOTHOIICHHS MEXTY
IIJIOIIAIIMH ITOBEPXHOCTEN U
00bEMaMu IOJTIOOHBIX TET

https://m.edsoo.ru/EZH9GRUE]J

79

[TomoOHbIE TENAa B MPOCTPAHCTBE.

N3menenue o6bvéma npu
nonoouun. CtepeomMeTpudecKue
3a/1auu, CBSI3aHHbBIE C
BBIYHCIIEHUEM 00BbEMOB Tell U
IJTONIAJIEH MOBEPXHOCTEMN

https://m.edsoo.ru/H24188MKQ

80

Kontponsnas padota "[lnomranu
MMOBEPXHOCTH U 00BEMBI
KpyrJibIx Ten"

https://m.edsoo.ru/73UODGNYR

81

JIBuKEeHHs MPOCTPAHCTBA.
OtoOpakenus. J[BrxeHust u
paBeHcTBO Quryp. Oduue
CBOMCTBA IBIKCHUHN

https://m.edsoo.ru/RXJ4YW6ONA

82

Bunanl nBmxeHuii:
napajieJIbHbIN IEPEHOC,
LIEHTpalbHasi CHMMETpUS,
3epKaibHasi CHMMETpH,
MOBOPOT BOKPYT MPSMOU

https://m.edsoo.ru/ZSUA7TNTX




83

[IpeoOpazoBanwmst Mo 00MsL.
[Ipsimas u cdepa Diinepa

https://m.edsoo.ru/A1IPU2WOAX

84

I'eomerpuueckue 3agaun Ha
MMPUMCHCHUC ABIKCHUS

https://m.edsoo.ru/KFDHOMGKZ

85

KoHnTtponsHas padora "BekTopsr
B IpocTpaHcTae”

https://m.edsoo.ru/4F52B11KK

86

O6o06mmaromiee nopropenue 11
MOHSTUN U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTH3alWsl 3HAHUI:
"[TapamienbHOCTD NPSMBIX U
IJTOCKOCTEN B MpoCcTpaHcTBe"

https://m.edsoo.ru/IHVB2NZH9

87

O6o06mmaromiee noproperue 11
MOHSTUN U METOJIOB Kypca
reomerpun 10—11 knaccos,
cCHUCTEMAaTU3aIsI 3SHaAHUHN
"Bektopsl B mpocTpancTse"

https://m.edsoo.ru/AQEFPERJO

88

O6o6matomee moroperue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3allus 3HaHU:
"Bektopsl B mpocTpancTre"

https://m.edsoo.ru/3NIJOLN63

89

O6o6matomee mosropeHue 11
MOHATHI U METOJIOB Kypca
reometrpun 10—11 knaccos,
cUCTeMaTH3aIlis 3HAaHU:
"O6beM MHOTOTpaHHUKa"

https://m.edsoo.ru/B85S7VDTC

90

Ob6o6maromiee nopropenue 11
MOHSTHI ¥ METOJIOB Kypca

https://m.edsoo.ru/AJX4CDP5I




reometpun 10—11 xnaccos,
CHUCTEMaTU3alMsl 3HAHUI:
"O6bemM MHOTOTpaHHUKA"

91

Ob6o6maromee moropenue 11
MOHSTUI U METOJIOB Kypca
reometpun 10—11 xmaccos,
CHUCTEeMaTU3alusl 3HAHUI:
"[Tmomaan MOBEPXHOCTH U
00BEMBI KPYIJIbIX TET"

https://m.edsoo.ru/H2ZABPRXO

92

O6o06maromiee noproperue 11
MOHSTUI U METOJIOB Kypca
reomerpun 10—11 knaccos,
cHCTeMaTH3aIus 3HaHUH:
"ILno1many moBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

https://m.edsoo.ru/JG1DJSONK

93

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo0.ru/GXZMP89GD

94

Hrorosas koHTpoJbHAs paboTa

https://m.edsoo.ru/3J174MY6M

95

[ToBTOpEeHUE, 0600IICHNE 1
CHCTEMAaTH3alMs 3HAHUI

https://m.edsoo.ru/UI26CB4XL

96

Hcrtopus pazButus
CTEPEOMETPUH KaK HAYKH U €€
pOJIb B pa3BUTHH COBPEMEHHBIX
WH)XEHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Uit

https://m.edsoo.ru/IESALO6BS5

97

Hcropus pazsutus
CTEPEOMETPUM KaK HAYKU U €€
pOJIb B Pa3BUTUU COBPEMEHHBIX
WH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOT UM

https://m.edsoo.ru/8ZKNMYF03




98

Hcropus pazsutus
CTEPEOMETPUH KaK HAYKHU U €€
POJIb B pa3BUTUH COBPEMEHHBIX
VMH)KEHEPHBIX U KOMITBIOTEPHBIX
TEXHOJIOTUI1

https://m.edsoo.ru/41X3XKQOG

99

Hcropus pazsutus
CTEPEOMETPUU KaK HAYKU U €€
pOJIb B pa3BUTUH COBPEMEHHBIX
WHXEHEPHBIX U KOMITbIOTEPHBIX
TEXHOJIOTU I

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

100

Ucropus pazsutus
CTEPEOMETPUM KaK HAYKU U €€
POJIb B pa3BUTHUHU COBPEMEHHBIX
MHXEHEPHBIX U KOMIIBIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/GEJCO734F

101

Uctopus pazsutus
CTEpPEOMETPHUU KaK HAYKH U €€
POJIb B pa3BUTUH COBPEMEHHBIX
VWHYKEHEPHBIX U KOMIIbIOTEPHBIX
TEXHOJIOTUI

https://m.edsoo.ru/RK4XSFWNR

102

Hcrtopus pazButus
CTepEeOMETPUU KaK HAyKH U e
pOJIb B pa3BUTHUH COBPEMEHHBIX
WH)XCHEPHBIX U KOMIThIOTEPHBIX
TEXHOJIOT Ui

https://m.eds00.ru/X89TQ8776

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

102







MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
NpoBePsSIeEMOro .
o0pa3oBaTe/ibHOI MPOrpPaMMbI CpeIHero o01ero 06pa3oBaHusA
pe3yJabTara
7 I'eomerpus
7.1 OnepupoBaTh MOHIATHAMU: TOUKA, MPAMAsi, IIIOCKOCTh
79 [IpuMeHsSTh aKCHOMBI CTEPEOMETPHH W CIEJACTBUS M3 HUX MPU PEIICHUU
' reOMETPUIECKUX 3a1a4
73 OnepupoBaTh TMOHATHAMHU: TAPAICIBHOCTh W TMEPHEHIUKYISPHOCTH
' MPSMBIX U TJIOCKOCTEH
74 KnaccudumupoBaTs B3aUMHOE PAaCIOJIOKEHHWE TPSIMBIX M IIJIOCKOCTEH B
' IIPOCTPAHCTBE
OnepupoBaTh TOHATHSAMU: IBYTPAaHHBIN YroJi, TPaHW JBYI'PAHHOTO Yria,
7.5 pedpo NIBYrpaHHOIO yrja, JUHEHHBIA Yroj JBYTpaHHOTO yria, rpaJycHas
Mepa IBYTpaHHOIo yria
76 OnepupoBaTb MNOHATUSMU: MHOTOTPAHHUK, BBINYKIIBI W HEBBITYKJIBIN
' MHOTOTPaHHUK, 3JIEMEHThl MHOTOTPaHHHKA, TPABUIIbHBIA MHOTOTPAaHHUK
77 PacrioznaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MHUpamMuaa, NpU3Ma,
' MPSIMOYTOJIFHBIN MapajuiesienuIie 1, Kyo)
Knaccudpunupoare ~ MHOTOTrpaHHUKH,  BbIOMpas ~ OCHOBaHUA s
7.8 KjlaccupuKanuu (BBIMYKJIble U HEBBIMYKIbIE MHOTOTPAHHUKH, NPABUIIbHbBIC
MHOTOTPaHHUKH, IPSAMbIE U HAKJIOHHBIE PU3MBI, MTapalIeIeIUIe/Ib])
7.9 OnepupoBaTh MOHATUSAMH: CEKYIIas TNIOCKOCTh, CEYeHHE MHOTOTPAaHHUKOB
710 OOBACHATH MPUHIUIBI TOCTPOCHUSI CEUEHUH MHOTOTPAHHHUKOB, HCIOIb3YS
' METOJI CJIEJIOB
Ctpoutb ceyeHHs] MHOTOTPAHHMKOB METOJOM  CJEIOB, BBIMOJIHSITH
7.11 (BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (GUTYD:
BU/I CBEPXY, COOKY, CHU3Y
Pematp 3amaun Ha HaXOXKJI€HHUE T'€OMETPUUYECKUX BEIMYMH MO 0Opasiam
WU aJropuTMaM, MNPUMEHSAsS HM3BECTHHIE AHAJUTHUYECKUE METOJIbl IpHU
7.12 pEIIEHNH  CTaHAAPTHBIX MaTeMaTHYEeCKUMX 3a7ad Ha  BBIUMCIEHUE
pPacCTOSTHUM MEXAy NIBYMsS TOYKaMHU, OT TOYKH JI0 MPSIMOM, OT TOUYKHJIO
MJIOCKOCTH, MEX/1y CKPEIIMBAIOIIUMHUCS MPIMBIMU
Pematp 3amaun Ha HaXoXKJI€HHUE TE€OMETPUUYECKUX BEIMUYMH MO 00pasiam
713 WU aJropuTMaM, MNPUMEHSAS HM3BECTHHIE AHAJUTHYECKUE METOJbl IpHU

peIICHUU CTAaHAAPTHBIX MATCMATHYCCKUX 3a4a4 Ha BbIYUCIICHUC YIJIOB
MCXKAY CKPCIIUBAIOMIUMUCA MPAMBIMH, MCKIY HpﬂMOﬁ N TIJIOCKOCTBIO,




MCXKAY IJIIOCKOCTSAMH, ABYI'PDAHHBIX YI'JIOB

Berancnsate 00bEMBI U IIIOMIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TPU3Ma,

7.14 nupaMuza) ¢ HpUMEHEHHEM (OpMyN, BBIUUCIATH COOTHOLICHUS MEXIY
TUTOIIA/SIMH TTOBEPXHOCTEH, 00bEMaMK MOI0OHBIX MHOTOTPAHHUKOB
715 OnepupoBaTb NOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U
' IUTOCKOCTh CHMMETPUH, LEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPEI
W3BnekaTh, mpeoOpa3oBBIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 IPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (Urypax, IMpeICTaBICHHYIO Ha
yepTexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKHUX
7.17 3a/1a4, MPEINONAraloliuX HECKOJBKO IIAaroB pEHICHUs, €CIH YCIOBUSA
MIPUMEHEHMS 3a/1aHbI B SIBHOW (hopMme
718 [IpuMeHAT mpocTEdIIME IMPOrpaMMHBIE CPEICTBA M AJIEKTPOHHO-
' KOMMYHMKAI[MOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBoauTE mpUMEpPHl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOTydeHHbIE 3HAHUS Ha MpaKTHKE: aHAJM3UpPOBATh peajbHbIE
CUTYallMd Y MPUMEHATh U3yUEHHbIE TIOHATHS B MPOLIECCE MOUCKA PELIEeHUs
MaTeMaTH4ecku chOpMYyIUPOBAHHON MPOOJIEMBI, MOJIEIUPOBATh PeabHbIE
7.20 CUTyallUM Ha A3bIKE TEOMETPHUH, HUCCIEAO0BATH MOCTPOCHHBIE MOJIEIH C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI M TeopeM, anmapara aareopsl,
pemars  NPaKTUYECKUE  3aJadd,  CBA3aHHBIE C  HAXO0XICHHEM
TEOMETPUYECKUX BEIINYUH
11 KJIACC
Kox .
IIpoBepsiembie IpeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOIM
NPOBEPSIEMOro .
00pa3oBaTeJIbHOM MPOrPaMMBbI CpPeHEro 001ero o0pa3oBaHusi
pe3yJibTara
6 I'eomerpus
OnepupoBaTh HOHATHUAMM: IMJIMHAPUYECKas MOBEPXHOCTb, OOpa3yrollue
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIAP, KOHUYECKAas IIOBEPXHOCTD,
o0pasyromne KOHUYECKOH IOBEPXHOCTH, KOHYC, chepuyeckas MOBEPXHOCTb
6.2 Pacnio3naBate Tena BpalieHus (LWIMHAP, KOHYC, cdepa u 1map)
6.3 OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BpaLLCHHS
6.4 KnaccugunupoBaTb B3aMMHOE pacrioyiokeHne cepsl U MIOCKOCTH
OnepupoBaTh NOHATUAMMU: IIAPOBON CETMEHT, OCHOBaHHUE CErMEHTA, BBICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOI0O CIJIOS, BBICOTA LIAPOBOTO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONIAAM  TOBEPXHOCTEW Tel  BpalleHHs,




T€OMETPUYECKUX TeJl C MPUMEHEeHHEeM (popmyit

6.7

OnepupoBaTh MNOHATHSAMH: MHOTOTPAaHHMK, BIHMCAaHHBIH B cdepy H
OTMCAaHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOIPAaHHHUK WM TEJO
BpallEeHUs

6.8

BBIYHCIATE COOTHOMIEHUST MEXKTy IIOIMIAIIMHU TIOBEPXHOCTEH B 00bEMaMu
MOJOOHBIX TEN

6.9

N3o0paxkate u3ydaemble (GUTYpHl OT PYKH M C TPUMEHEHHEM HPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (Uryp: BHUI CBEpXy, COOKYy, CHH3Yy; CTPOUTh CEUEHHUS Tell
BpalleHUS

6.11

W3Bnekarb, WHTEpHpeTHpoBaTh M MpeoOpa3oBbIBaTh HHMOPMALHMIO O
MIPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypax, TMpEeACTaBIECHHYIO Ha
YepTekKax U PUCYHKAX

6.12

[IpumensaTs reomerpuyeckue (GakThl IS PELICHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEINONaralIiuX HECKOJBKO IIAaroB pEHIeHUs, €CIH YCIOBUSA
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopme

6.13

OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IH?ITI) HeﬁCTBHH CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHO)KEHHUSI BEKTOpa HAa YHCJIO, OOBSACHATh, KAKUMH CBOWCTBAMHU OHHU
oOazmaror

6.15

[IpumeHsaTh MpaBUIO NapajuieNenune1a Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MNOHSTUSIMHU: JAEKApTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJ1yJIb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPIUHATHI BEKTOPA, yroJl
MEX1y BEKTOpamH, CKaJIsIpHOE MPOU3BEIEHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMILJIaHApHBIE BEKTOPbI

6.17

HaXO,Z[I/ITB CYMMY BCKTOpPOB H IIPOU3BCACHUC BCKTOPA Ha YHUCIO, YIolJl
MCXKAY BCEKTOPAMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaJblBaTb BEKTOP IIO
JABYM HEKOJUIMHEAPHBIM BCKTOpaM

6.18

3a,Z[aBaTL IIJIOCKOCTb YPAaBHCHUEM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTCfII.HPIC IrCOMCTPUYCCKUEC 3a/la4iu Ha IIPUMCHCHHC BCKTOPHO-
KOOPAUWHATHOI'O METOAAa

6.20

Pemars 3amaum Ha J0Ka3aTEIBCTBO MaTEeMaTUUYECKHUX OTHOIIEHUH U
HaXOXXIACHUEC I'COMCTPUYCCKHUX BCIIMYHUH II0 06pa3uaM Wik aJiropurMam,
IIPUMCHAA HU3BCCTHBIC MCTOJbI npu peICHUN CTaHAAPTHBIX
MAaTEMAaTHYCCKHUX 3aaad

6.21

HpI/IMeHSITL HpOCTCfIHIHC nporpaMMHBIC  CpCACTBA W 3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTEMEI ITPU PCHICHUN CTCPCOMCTPHUYICCKUX 3a/1a4

6.22

HpI/IBOI[I/ITL MNpUMEPbI MATCMATHUYCCKUX 3aKOHOMepHOCTeI>'I B IIpUpOJAC U
JKHU3HU, paCllO3HABATh MPOABJIICHUC 3aKOHOB I'COMETPUN B UCKYCCTBC

6.23

HpI/IMeHHTL IMOJIYYCHHBIC 3HAHUA HaA MPAKTHKE: aHAIMU3UPOBATH PCAJIbHBIC




CUTYyallUM U NPUMEHATh U3YYEHHBIE IIOHATHUSA B IIPOLIECCE ITOMCKA PELICHUS
MaTeMaTu4ecku chopMyIHMpoBaHHOHN NpPOOIEMbI, MOACIHPOBATH pEaIbHBIE
CUTyallUM Ha $3bIKE T'€OMETPUH, MCCIIEIOBATH ITOCTPOCHHBIE MOJCIU C
WCIOJIb30BAHUEM T€OMETPUYECKUX MOHATHH U TEOpeM, ammapara anreopsl,
pemaTte  NPAKTUYECKHME  3a4a4d,  CBA3AHHBIE C  HAXOXICHUEM
r€OMETPUYECKUX BEJINYUH




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KVIACC

Kona

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuu. Touka, mpsiMasi, IUIOCKOCTh, IPOCTPAHCTBO.
[TonsiTHE 06 AKCMOMAaTUYECKOM MTOCTPOCHUH CTEPEOMETPUN: aKCHOMBI CTEPEOMETPUHN U
CJIEJICTBUS U3 HUX

7.2

B3anMHOe pacrionokeHne npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, ITapaJIEIbHbIE
n CKpCHIUBAIOIIUECA  IMPSAMBIC. Hapannem)Hocn, MNpSAMBIX HW  IINIOCKOCT el B
MPOCTPAHCTBE: MapajUIeNIbHbIE TMPSAMbIE B MPOCTPAHCTBE, NAPALICIBHOCTh TPEX
MIpsAMBIX, MTapaJuICIIbHOCTD HpSIMOfI A IUIOCKOCTH. YTIBIC COHaITpaBJICHHBIMHU
CTOPOHAMH, YroJl MEXIy NPSAMBIMU B MpocTpaHcTBe. [lapaiuienbHOCTH MIOCKOCTEM:
MapajyielbHble IUIOCKOCTH, CBOMCTBa NapalIeNIbHBIX IUIOCKOoCcTed. [lpocreimue
MPOCTPAHCTBEHHBIE (DUTYphl Ha TUIOCKOCTH: TeTpadiap, KyO, mapayienenunes,
MOCTPOCHUE CEUCHU I

7.3

HepHeHHI/IKy.]'IflpHOCTI) pr[MOfI N TUIOCKOCTU: TMEPNCHAUKYIAPHBIC IIPAMBICE B
MIPOCTPAHCTBE, MPSMbIE NMapauleIbHbIe U MEPIeHIUKYISPHbIE K MIOCKOCTH, MPU3HAK
MEePIEHANKYJISIPHOCTH TPSIMOM U IUIOCKOCTH, TE€OPEMa O MPAMON MEePIEHAUKYISIPHON
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJI MEXAY MPSIMOW U IJIOCKOCTBIO, TBYTPAHHBIN
YTOJI, IMHEHWHBINA yroj IBYrpaHHOTo yria. [leprneHaukyisp U HaKJIOHHBIE: paCCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT MPAMOI JI0 TUNIOCKOCTH, MpoeKIus GpUurypsl Ha
IJI0CKOCTh. [lepneHauKyIsIpHOCTh MJIOCKOCTEH: MPU3HAK MEPHEHAUKYISIPHOCTH ABYX
mwiockocteil. TeopeMa o TpEX mepreHauKyIspax

7.4

[loHsiTHE MHOTrOrpaHHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIPAaHHUKA, BBINYKJIbIE MU
HEBBINYKJIbIE MHOTOTPAHHUKHM, pa3BEPTKA MHOrorpaHHuka. IIpusma: n-yrojabHas
pu3Ma, I'paHd U OCHOBAHMs MPU3MbI, IpsMas U HAKJIOHHAs IpU3MbI, OOKOBas MU
I0JIHAsi IOBEPXHOCTh Npu3Mbl. [lapannenenunen, npsMOYyroabHbIN Napaiesienune u
ero cpoiicra. Ilupammna: n-yronbHas nupamujia, I'paHd U OCHOBAHHE MHUPaMUIBbI,
O0oKOBasi M NOJHAs MOBEPXHOCTb NHpPaMUJbl, MpaBWIbHAS M ycEeUEHHAs MHpaMHJA.
OneMeHThl NpU3Mbl M OHpamuibl. [IpaBWiibHBIE MHOTOTPAaHHUKH: IOHSATHE
IIPaBUJIBHOIO MHOTOTpPaHHUKA, IpaBWIbHAas MpU3Ma U IpaBWIbHAs NUPaMUJA,
IIpaBUJIbHAS TPEYroJbHAas MUpaMKa U MPaBUIIbHBIN TeTpasp, Ky0. [IpeacraBienue o
[IPaBWJIBHBIX MHOTOIPDAaHHUKAX: OKTa’ap, JOACKa’ap U ukocayapyrue CeueHus
MIPU3MBI ¥ TUPAMU/IBI

7.5

CI/IMMeTpI/IH B MPOCTPAHCTBC: CUMMCTPUA OTHOCUTCIIbHO TOYKH, HpHMOﬁ, INJIOCKOCTH.
ONEeMEHTHI CUMMCTPUHA B nupamMnuax, MapaeJICIuIeaax, IpaBHUJIbHBIX
MHOT'OrpaHHUKax

7.6

Brlunciaenue 31e€MEHTOB MHOT'OT'PpaHHUKOB: pe6pa, AuaroHajaiu, YrJIbl. [Inomane
OOKOBOM MOBEPXHOCTU U MOJIHOH MOBECPXHOCTHU HpﬂMOﬁ MPU3MBI, IJIOIalb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOW MOBEPXHOCTHU MPSMOH mpu3Mebl. [Lomans 60k0BOM MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NUPaMHUABI, TEOpEMa O IUIOLIAJAM YCEYEHHOM NHUPAMHUJIBI.
[onsitue 06 066EMe. OO6BEM nUpaMuUIbl, IPU3MBI

7.7

[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHUSI MEXIY TUIOIIAASIMUA TTOBEPXHOCTCH,
00BbEMaMHU 11O OOHBIX TENT

11 KVIACC

Kox
6

IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTh, 0Opa3yrolue MWIMHAPUYECKON MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IH)Ip: OCHOBAHUA " 6OKOBa$[ HOBerHOCTI),
o0Opasyromas 1 0Ch, TUIOMIAAh OOKOBOW U MOJTHON TTOBEPXHOCTH

6.2

Konnueckas moBepxHOCTb, 00pa3yronIie KOHNYECKON MOBEPXHOCTH, OCh U BEpPIINHA
KOHHYECKOM ToBepXxHOCTH. KOHyC: OCHOBaHWME W BepIIMHA, OOpa3yroImas U OcCh,
I0maas OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpasyrolue u
BbICOTA, OCHOBAHHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: neHTp, paauyc, JuameTp, IUIOMIalb MOBEPXHOCTH cdephl. B3anmHuoe
pacnojio)keHue cepbl U IUIOCKOCTH, KacaTeslbHas IUIOCKOCTh K cdepe, MIomaib

chepsl

6.4

N3o00paxkenue Ten BpaleHus Ha MI0CKOCTU. Pa3BépTka nunuHApa U KOHyca

6.5

KomMOunarmu ten BpaieHusi 1 MHOTOTPaHHUKOB. MHOTOrpaHHHK, ONTUCAHHBIN OKOJIO
cdepsl, cdepa, BlIMCaHHAs] B MHOTOI'PaHHUK, WM TEJIO BpallleHUs

6.6

[Tonatue 06 oO6BEme. OcHoBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cieAcTBus u3 He€. O0bEM HWIMHIpA, KOHYCA.
O0bEM 11apa u wiomaas chepsl

6.7

[Tonpo6HbIe Tena B nmpoctpancTBe. COOTHOMICHUS MEXY TUIOMAASIMH TIOBEPXHOCTEH,
00BpEMaMHU ITOJOOHBIX TET

6.8

Ceuennst nmnuHApa (MapasielbHO U TMEPHEHAUKYISIPHO OCH), CEYEHHsS KOHYca
(mapannenbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha muockocth ¥ B npocTtpaHCTBE. CII0)KEHHE W BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PasnoxkeHue BEKTOpa IO TPEM HEKOMILIAHAPHBIM
Bekropam. IIpaBuno nmapamtenenunena. Pemenue 3aaad, CBA3aHHBIX ¢ IPUMEHEHUEM
MIpaBUII JCHUCTBUN C BEKTOpaMU

6.10

[IpsmoyronpHas cucrtemMa KOOpIMHAT B IpocTpaHcTBe. KoopamHaTel BeKTOpa.
[Ipocreiimme 3amaun B KOOpAMHATaxX. Yrodl MexAy BekTopamu. CkalspHOe
IIPOU3BEACHNUE BEKTOPOB. BblUMCiieHHE YITIOB MEXIY NPSAMBIMH M IUIOCKOCTSMH.
KoopanHaTHO-BEKTOPHBIN METO IIPH PELIEHUH T€OMETPUUYECKUX 33124




MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpoBepPseMOro | OCHOBHOII 00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHero oouero
TpeOoBaHus o0pa3oBaHus

Bnagenue MeromaMu J0OKa3aTeNbCTB, AITOPUTMAMHU pEUICHMS 3a/ad;
yMeHHE (OPMYJIUPOBATH M ONEPUPOBATh IOHATUSMHU: OIPENEICHUE,
akcuoma, TeopeMa, CIeACTBHE, CBOMCTBO, NpPU3HAK, [OKAa3aTelbCTBO,
paBHOCHJIbHBIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHUE (OpPMYIUPOBATH
oOpaTHO€ M MPOTUBONOJIOKHOE YTBEP)KJIEHUE, NMPUBOAUTH NPUMEPHl U
KOHTPIPUMEPBI, HCIIOJIb30BATh METOJ| MaTeMaTHYeCKOW HHJIYKIIHH;
MIPOBOJUTH JOKa3aTeNIbHbIE PACCYKICHHS IPU PELICHUH 33]1a4, OLEHUBATh
1 JIOTHYECKYI0  NPABWIBHOCTh  PACCYXIECHUH; YMEHHE ONEpHUpPOBATH
MOHATHSIMH: MHOKECTBO, MOJMHOKECTBO, ONEpalMy HaJ MHOKECTBAMU;
YMEHHME HCMOJB30BaTh TEOPETUKO-MHOKECTBEHHBIH  ammapar  Ajs
OTHMCaHUs pPealbHbIX MPOIECCOB U SIBJCHUN W MPU PELIECHUU 33734, B TOM
YHClie U3 IPYruX Y4eOHBbIX MPEIMETOB; YMEHUE ONEPUPOBATH MOHATUSIMHU:
rpad, cB3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3aaBaTh
U OMHCHIBAThH Tpadbl Pa3IMYHBIMU CHOCOOAMHU; MCIIONIB30BaTh rpadbl MpH

PEIICHNH 3aJa4

YMeHue onepupoBaTh MOHATUSAMM: HATypaJbHOE YUCIIO, LEJIOE YHCIIO,
CTEIEHb C LIEJIBbIM [I0Ka3aTeseM, KOPEeHb HaTypalbHON CTEIIEHH, CTEIEHb C
paLMOHATIBHBIM IOKA3aTesIeM, CTENEeHb C JeHCTBUTENBHBIM IOKa3aTeleM,
JgorapupM Uucia, CHHYC, KOCHHYC W TaHIE€HC IMPOU3BOJBHOTO YHUCIIA,
OCTaTOK 0 MOJYJII0, PALMOHAJIBHOE YHCIIO, UPPALMOHAIBHOE YHCIO,
MHOXECTBA HATypaJlbHbIX, LEJbIX, PpAlHOHAIBHBIX, JIEHCTBUTEIBHBIX
2 quceNl; YMEHHE HCII0JIb30BaTh IPU3HAKU JIEIMMOCTH, HAUMEHBIINH 00IInii
JIeTUTEeTh W HauMeHbllee olliee KpaTHoe, alropuT™ EBknmjga npu
pELIEHNN 3aa4; 3HAKOMCTBO C Pa3JINYHBIMU MO3ULUOHHBIMU CHCTEMaMU
CUUCIJIEHUS; YMEHHE BBITIOJIHATH BBIUMCIICHHE 3HAYCHUH U IpeoOpa3oBaHUs
BBIP@)KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHus ApPOOHO-
pallMOHANBHBIX ~ BBIPQKEHUI; yMEHHE  ONEpUpOBaTh  MOHATHUAMHU:

noCICaA0OBAaTCIIbHOCTD, apI/I(bMCTI/I‘-ICCKaSI nmporpeccust, reoMeTprudccKad




nporpeccusi, OECKOHEUHO YOBIBalOIIas TI'E€OMETpUYECKasi IPOTpeccus;
YMEHME 3a/aBaTh IIOCJIEOBATEIbHOCTH, B TOM YHUCJIE C IIOMOLIBIO
PEKyppEHTHBIX (popMys; yMEHHE ONEpUPOBATh MOHATUAMU: KOMILIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M apryMEHT
KOMIUIEKCHOTO  4Hcha, (QopMa  3amucd  KOMIUICKCHBIX  YHCET
(reoMmeTpuyeckas, TpPUTOHOMETpUYECKAass U anredOpanyeckas), yMETh
NPOU3BOJIUTh ApU(PMETHUYECKHE JEHCTBHS C KOMILICKCHBIMH YHCIIAMU;
IPUBOJIUTH IPUMEPHI UCIIOIb30BaHUSI KOMIUIEKCHBIX YHCEIl; ONEPUPOBAThH
MNOHATHSAMM:  MaTpuua 2xX2  wu  3x3, onpeienuTenb  MaTpULBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh MOHATHSAMH: PpPalMOHAJIbHBIE, HPPALUOHAIbHBIC,
MOKa3aTejabHble, CTENEHHBIE, JOTrapu(pMUUYECKHE, TPUTOHOMETPUUECKUE
YpaBHEHUST M HEPaBEHCTBA, MX CHUCTEMBI; YMEHHE OIEPHPOBATH
MOHATHSIMH: TOXIECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, YpaBHEHUE,
HEpPAaBEHCTBO, CHUCTEMa YpPaBHEHUH M HEPABEHCTB, PABHOCWIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE penlaTb YpaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOIIBIO pAa3JIMYHBIX HPUEMOB; pELIATH
YpaBHEHUs, HEPABEHCTBA W CHCTEMBl C [apaMeTpPOM; IPUMEHATH
YpaBHEHUS, HEPABEHCTBA, MX CHCTEMBbI JJI DPELICHHUS MaTEMaTUYECKHUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTeil HayKu U peanbHON )KU3HU

YMmenue omnepupoBaTh MNOHATHSAMH: (GYHKLIUA, YETHOCTh (DyHKIUWH,
HNEPUOJUYHOCTh (YHKIMHU, OTPAHUYCHHOCTh (DYHKIIMH, MOHOTOHHOCTb
GbyHKIMH, SKCTpeMyM (QYHKIMH, HauOoOJblIee W HAUMEHbIIEe 3HAYCHUS
(GYHKIIMM Ha TPOMEXKYTKE, HEeNpepbIiBHAsA (YHKIIHS, aCHMOTOTHI rpaduka
(GbyHKIMM, TiepBas U BTOpas Mpou3BOJHAs (YHKIUH, T€OMETPUUYECKUI U
(¢u3nuecKkuif CMBICI TPOU3BOAHOM, TMepBooOpa3Has, OMpPENeIEHHBII
UHTETpall; YMEHHE HAXOAWTh ACHUMNOTOTHI rpaduka (YHKIUH; yYMEHHE
BBIUHCIISATh  MPOU3BOJHBIE  CYMMBbI, TPOU3BEICHMS, YACTHOTO U
KOMIIO3UIIMH (DYHKIUH, HAaXOJUTh ypaBHEHHUE KacaTeIbHOW K rpaduky
(GyHKIMHM; YMEHUE HAXOJIUTh MPOU3BOJHBIE DIEMEHTAPHBIX (YHKIIHIA;
YMEHHME HCIONb30BaTh MPOU3BOJAHYIO JUISI HCCIEAOBaHUS (DYHKIUH,
HaXOJWTh HAWOONbIIME W HAUMEHbIINE 3HAuYeHUs (QYHKIUN; CTPOUTH
rpauky MHOTOYJIEHOB C HMCIOJB30BaHHWEM armapara MaTeMaTH4YeCKOTO
aHallM3a; TPHUMEHSTh MPOU3BOAHYIO JUISI HAXOXACHUS HAMIYYIIEero
peuleHuss B MPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-3KOHOMUYECKUX U

(I)I/I3I/I‘-IGCKI/IX 3agadax; HaXOJUTh IIOIIaIn H 00BEMBI (bI/Ipr C IIOMOIIBIO




HUHTCTpalia; IMPUBOAUTL MNPUMCPbBI MATCMATUYCCKOIO MOJCIHMPOBAHUA C

noMoIkko quddepeHInaIbHbIX YpaBHEHUN

YMeHue onepupoBaTh NOHATUAME: TpaduK QyHKIMH, oOpaTHAs (yHKIUS,
KoMIo3ulusl (pyHKUMIA, JMHEWHas QYHKIOUSA, KBaapaTHYHAs (QYHKIHS,
panmoHanbHas (GYHKUOUS, CTENeHHass (QYHKIUS, TPUTOHOMETPUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYEecKHe (DYyHKIMHU, TOKa3aTelnbHas WU
norapupmuueckas (GyHKIUH; yMEHHE CTPOUTh TpapUKH HM3yIEHHBIX
GyHKUMH,  BBINONHATH  mpeoOpa3oBaHuss  rpagukoB  (yHKIHWH,
WCTIONH30BaTh TPAQUKH JUTSI U3YUEHHs TPOLECCOB M 3aBUCHMOCTEH, TpH
pelIeHny 3ajad W3 APYruX YYeOHBIX NMPEAMETOB M 337a4 U3 pPealbHOU
KU3HU; BBIpAKaTh (OPMYJIaMU 3aBHCHMOCTH MEXKIY BEIMYMHAMU;
HCIIOJIb30BaTh CBOMCTBA U rpa@uku (YHKUMN Ui pelIeHUs ypaBHEHUH,
HEpaBeHCTB M 3aJad C IapaMeTpaMy; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHne pemiaTh TEKCTOBBIE 3aJa4d Pa3HBIX THUMOB (B TOM YHCIIE Ha
MPOIICHTHI, JIOJM W YacTH, Ha JBIDKEHUE, paboTy, CTOMMOCTh TOBapOB U
yCIyT, HAJOTH, 33Ja4id U3 0OJaCTH YIpPaBJICHUS JIMYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPAaBEHCTBA M HX
CUCTEMBbl [0 YCJIOBMIO 3aJjaud, HCCIEJO0BaTh IOJIY4YEHHOE pEeUIeHHEe U
OIICHUBATh MPaBJIONOJAOOHOCTh pPE3ylIbTaTOB, YMEHHUE MOJEIHPOBATH
peayibHbIE CUTYyalldd Ha S3bIKE MAaTEeMaTHKH; COCTABJISITh BBIPAKECHMUS,
ypaBHEHUs, HEPABEHCTBA M UX CUCTEMBI 10 YCIOBHIO 33J]a4H, UCCIIEI0BATh
IOCTPOCHHBIE ~ MOJENIM C  HCIHOJb30BAHUEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYUYCHHBIN pe3ylbTaT

YMeHue onepupoBaTh MOHATHSAMU: CpelHee apuMeTHyecKoe, MeauaHa,
HauOoJbllIee U HauMEHbIlIEe 3HAYCHUS, pa3Max, AUCIIEPCHs], CTaHIapPTHOE
OTKJIOHEHUE YHUCIIOBOTO Habopa; YMEHHE H3BJEKaTh, UHTEPIPETUPOBATH
uH(OpMaIIMIO, MIPEICTABICHHYIO B TaOiMIax, HAa AUarpaMMmax, rpadukax,
OTpaXarolIyl0 CBOWCTBA peajbHBIX MPOIECCOB U SBICHUH; MPEACTABIAThH
uHGOPMAIIMI0O C TOMONIIBI0 TabMUIl W JMarpaMM; HCCIEI0BaTh
CTaTHUCTUYECKUE JIaHHBIE, B TOM YHCJIE€ C MpPUMEHEHUEM TrpaduuecKux
METOJIOB M AJIEKTPOHHBIX CPENICTB; TpadUUYEeCKH HCCIEA0BAaTh COBMECTHBIE

Ha6J'IIO,Z[eHI/I$I C IMIOMOIIBKO AHUAr'paMM paCCCUBAHUS U JIMHEHOMN perpeccun

YMeHHe OnepupoBaTh IOHATUAMH: CIy4alHBIA OIBIT U CllydalHOeE

COGLITI/IG, BEPOATHOCTDH cnyqaﬁHoro CO6BITI/I$I; YMCHUC BBIYUCIIATH




BEPOATHOCTh C MCIIOJB30BAaHUEM TpapUUECKHUX METO/0B; TNPUMEHSTh
(bopMynBl CIOKEHHS W YMHOXKCHHS BEpOSATHOCTEH, (opMyiy MOJIHOM
BepoATHOCTH, Gopmyiny beprymnu, komOuHaTopHbIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOSITHOCTH pEATbHBIX COOBITHIA; YMEHHE OIEepUPOBATH
NOHATUSIMH:  CIIydailHas BEJIMYMHA, pacIpelelieHue BEpOSTHOCTEH,
MaTeMaTHYeCKOe OXKUJaHUe, JUCIEPCUS W CTaHAApTHOE OTKIOHEHHUE
CIIyYaifHOH  BENWYMHBL, (YHKIUH  paCIpeNeieHuss U  IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTeIbHOTO U HOPMAJIBHOTO paclpeaeiIeHuil; yMeHne
WCIIOJIh30BaTh CBOWCTBA M3YyYCHHBIX PACTpEACICHUN Ul PEUIeHUs 3a/1ad;
3HaKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJBI BHIOOPOYHBIX
WCCIIe/IOBaHUI; YMEHHE TIPUBOJUTH TPHUMEPH TIPOSIBICHHUS 3aKOHA
OONBPIIMX YHCEN B TPUPOAHBIX W OOIIECTBEHHBIX SIBJICHUSAX;, YMEHHE
OTIEPHPOBATH TMOHITHUSAMHU: COUYETAHUE, MEPECTAHOBKA, YHCIO COYETAHWH,
YHCIO  TEepecTaHoBOK; OwHOM  HplOTOHA;  yMeHHWEe  NPUMEHATH
KOMOHMHATOpHBIE (DaKThl U PACCYKICHUS IUIS PEHICHUs 3a1ad; OICHHBATh
BEPOSATHOCTH PEAThHBIX COOBITHH; COCTABIATH BEPOSATHOCTHYIO MOJETH U

WHTEPIPETUPOBATH MOJTYUECHHBIN pe3ylbTaT

YMeHue omnepupoBaTh MHOHSTUAMM: TOYKa, MpsMasi, IIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IJIOCKUHA yroJl, IByrpaHHbIN
yroJi, TpEXTPaHHbIM Yroj, CKpeuMBaroLuecs: npsMble, NapaiieIbHOCTh U
MEPHEeHIUKYIAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yrosl MEXIy HIpSIMBIMU,
yroil MeXAy TMpsSMOW U TUIOCKOCTBIO, YroJl MEXAY IJIOCKOCTSIMH,
paccTossHUEe OT TOYKH [0 IUIOCKOCTH, PACCTOSIHHE MEXAy HpPSIMBIMU,
paccTosiHUE MEXIY IJIOCKOCTSAMHU; YMEHHE HCIOJB30BaTh MPHU PEIICHUU
3a/1a4 U3y4deHHbIe (DAKTHl U TEOPEMBbI INIAHUMETPUHU; YMEHHUE OLEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOLIEr0 MHUpPA; CTPOUTh MaTeMaTHYeCKue
MOJIETTM C TIOMOIIBIO TEOMETPUYECKHX NOHSATUA U BEJIWYUH, pPEIIaTh

CBsA3aHHBIC C HUMM IIPAKTUYCCKUC 3a/1a4n
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YMeHue omnepupoBaTh MOHATUAMU: IUIOIIATbL (GUIypbl, 00BEM GUrypBHI,
MHOTOI'PAaHHMK, MPAaBUJIbHBI MHOTOI'pDAaHHHUK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mnapamienenunes, Opu3Ma, NHpamuiaa, (urypa U TMOBEPXHOCTb
BpallleHHs], LUMIMHJIpP, KOHYyC, wap, cdepa, miomans chepbl, MI0MAIb
MOBEPXHOCTU NHPaMHbL, MPHU3MBI, KOHyca, LMIUHIApa, 00BEM Kyoa,
OPSMOYTOJIBHOTO Mapajulesienuieaa, HUpaMUabl, MPU3MbI, LWIMHIPA,
KOHyca, I1apa, pa3BEPTKa INOBEPXHOCTH, CEUEHUs KOHYca M ILWJIMHIPA,

nmapalyieJIbHBIC OCH HWJIM OCHOBAHWIO, CCUYCHHUC IIapa, IIJOCKOCTbD,




Kacaromasicsi cdepsl, LIWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYEeHHUE
MHOTOT'paHHUKA, W300pa’kaTh MHOTOTPAHHUKH, (PUTYPHI M MOBEPXHOCTHU
BpALLEHUsA, UX CEUYCHHUs], B TOM YHUCIIE C MIOMOUIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHUE TMPHUMEHSATh CBOWCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(hopMynHpOBaTh OIpEaeNICHHs] U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M TMpPH3HAKAX TE€OMETPUYECKUX (Uryp, OOOCHOBHIBATH WIIH
OTpOBEpPraTh HWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo ¢GuUryp 1o
pa3IMYHbIM IIPU3HAKaM, BBIIOJIHATH HEOOXOJUMbIE JIONOJIHUTEIbHBIE

MOCTPOCHUS
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YMeHne onepupoBaTh TOHSATHSMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajieIbHBIA TIEPEHOC, CHMMETPHS Ha IUIOCKOCTH M B IMPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3zoBaHuE MOA00Ms, TOAOOHBIE QUIYpHI; YMEHHUE
pacrio3HaBaTh paBHBIE W TMOAOOHBIE (UTYPHI, B TOM YHCIE B TPUPOE,
HCKYCCTBE, apXUTEKTYpe; HCIOJIb30BaTh T€OMETPHUECKIE OTHOIICHHS TIPH
pelIeHNy 3a/ad; HaXOJWTh TEOMETPHUYECKHE BEIMYUHBI (JUTMHA, YTOJI,
IJI01[a/1b, 00BbEM) MPU PEIIEHUH 337a4 U3 IPYrUX y4eOHBIX NMPEAMETOB U
W3 pEeaJbHOM JKU3HHM; YMEHHE BBIYHMCISATH T'C€OMETPUUYECKUE BETMYHHBI
(nmuHa, yrom, miuomanas, OOBEM, TUIOMIAAL TOBEPXHOCTH), HCIIOJB3YS
W3y4eHHbIe (OPMYyNbl M METOJbl, B TOM YHCIE: IUIOIAb MOBEPXHOCTU
MUpaMUbl, MPU3MBI, KOHyCa, IWJIMHApA, IUomanab cdepbl; 00béM Kyoa,
MPSIMOYTOJIBHOTO  Mapajuleenuneaa, MUPaMUbl, MPU3MBblL, UIHHIPA,

KOHYCa, [1apa; yMEHHE HaX0IUTh OTHOIIEHUE 00BEMOB MOIOOHBIX PUTYD
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VYmenune OIICPHUPOBATL IIOHATHUAMHU: HIPAMOYIOJibHAad CUCTCMAa KOOPJAMUHAT,
BCKTOP, KOOPpAWMHATBI TOYKH, KOOPAWHATBI BCKTOpa, CyMMa BCKTOPOB,
IIPOU3BCACHUEC BCKTOpa HaA YHUCIO, pPa3IoKCHUE BCKTOpa II0 633Hcy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3ZBECIACHUC, YI'OJ MCKAY
BCKTOpaMHU; YMCHHUC HCIIOJIB30BATb BeKTopHHﬁ n KOOp,Z[I/IHaTHHﬁ MCTOJ

UL pECIICHUA TCOMETPUYCCKUX 3a/1a4 U 3aJia4 JPYTIux y‘le6HLIX npeamMcETOB
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YMeHne BBIOMPATh MOAXOISIIHA METOJI IS pEUISHUs 3aa4i; TOHUMaHHe
3HAYUMOCTH MAaTEMaTHKUd B H3YYECHUH TMPUPOTHBIX M OOIIECTBEHHBIX
NPOLIECCOB U SIBJICHWW; YMEHUE pAcClO3HaBaTh MPOSIBICHUE 3aKOHOB
MaTeMaTHKU B UCKYCCTBE, YMEHHE NMPUBOAUTH IPUMEPHI MAaTEMAaTHUECKUX

OTKPBITUMA POCCUICKON U MUPOBOM MaTeMaTU4E€CKOM HAYKU




HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS
1 Yucita ¥ BEIYMCIEHUS
1.1 Harypanbnble 1 1esbie uncia. [I[pu3sHaku IeTMMOCTH IEIBIX YHUCeN
12 Panmonaneapie  uncina. OOBIKHOBEHHBIE U JIGCATUYHBIC JPOOH, TPOICHTHI,
' OECKOHEYHBIE MTEPUONMUECKHE IPOooH
13 Apudmernueckuil KOpeHb HaTypajdbHOH creneHu. JleiicTBus ¢ apudmMernyecKkumMu
' KOPHSIMH HATYPATbHOU CTETICHH
L4 Crenens ¢ 1enbIM nokaszarenaeM. CTeneHb ¢ pallMOHAIbHBIM MoKa3areneM. CBolcTBa
' CTETIEHU
Ls CuHyC, KOCMHYC M TaHI€HC YHCIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' ApPKTAaHTEHC YHMCIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JlecaTnynbie U HaTypaibHbIE JOrapudMbl
JlefictButenbHple  4Hucia. ApudmeTrndeckue omepanud ¢ JeHCTBUTEIbHBIMH
1.7 yucnamu. [IpubnukEHHbIC BHIYUCIEHUS, TPABUIa OKPYIJIEHUS, IPUKHUJIKA U OIIEHKA
pe3ynbTaTa BRIYUCICHUN
1.8 IIpeo6pasoBanue BHIpaKEHUI
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPABEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHEHHUS
2.2 HppauuoHaibHbIE YPaBHEHHS
2.3 TpuroHoMeTpHUYECKUE YPaBHEHUS
24 [TokazarenbHbie U JOrapuMUIECKHE YpaBHEHUS
2.5 Lenble u ApoOHO-paIOHATbHBIE HEPABEHCTBA
2.6 HppauuoHaibHble HEPaBEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuroHomeTpuueckre HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 YpaBHEeHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTpaMu
2.11 Martpuiia cuCTeMbl TMHEWHBIX ypaBHEHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amaHus ¢yHkiuuu. I'padux ¢ynkuuu. Bzanmuo oOpaTHbIE

> ¢bynkuuu. Yérneie n Heuétnele Gynkuuu. [leproanueckue GyHKIuN
OOnacte ompesneneHUuss W MHOXKECTBO 3HadeHud ¢yHkiuu. Hymun ¢yHKIuu.
10 [IpoMexxyTkr  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKIIHH.
' MakcuMymMbl U MUHUMYMBI (QyHKIuH. Hanbompliee W HanMEHbIIEe 3HAYCHHE
(GyHKIMU Ha TPOMEXKYTKE
13 CreneHHasi (QyHKIUS C HaATypajdbHBIM M LENbIM MOKa3areneMm. EE cBoiicTBa u
. rpa¢uk. CBoiicTBa U rpauK KOPHS 1-0Oi CTETIEHU
3.4 TpuroHomerpuueckue GyHKIIMH, UX CBOWCTBA U TpaduKu
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspeBa. AcumnTorel rpaduxoB ¢yHknuil. CsoiicTBa  (QyHKIMM,
' HETPEPHIBHBIX HA OTPE3KE
3.7 [TocnenoBarenpsHOCTH, CIOCOOBI 33AaHUS MTOCIIEOBATEILHOCTEN
3.8 ApupmeTrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana MaTeMaTHueCKOro aHain3a
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIE F€MEHTAPHBIX PYHKIMN
[IpuMeHeHre TNPOW3BOJHOW K HCCIEAOBaHUIO (QYHKIIMH HAa MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHne HauOoJIbIIEro M HaUMEHbBILEro 3Ha4eHUs (QYHKIUM Ha
OTpe3Ke
4.3 ITepBoobpasnas. Muterpan
5 MHoecTBa U JIOTHKa
5.1 MHoO3kecTBO, onepaluy HaJl MHOKecTBaMHU. J{uarpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTb U cTaTHCTHKA
6.1 OmnucarenbHas CTaTUCTHKA
6.2 BeposTHOCTB
6.3 Kombunaropuka
7 I'eomerpus
7.1 durypsl Ha MIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena 1 moBepXHOCTHU BpallleHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
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