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HOACHUTEJIBHAS 3AIINCKA

['eometpust siBasieTcss OOHUM M3 0a30BBIX KYpPCOB Ha YpPOBHE CPEIHEro
oOmero oOpa3zoBaHusl, TaK Kak 00€CIEeYMBAET BO3MOKHOCTh U3yU€HHUS AUCIUIUINH
€CTECTBEHHO-HAYYHOM HAIIPABJICHHOCTH M MNPEIMETOB T'YMAaHHUTAPHOI'O IIMKJIA.
[lockonbKky  JOrMYeckoe  MbllieHUue,  (GopMHpyeMoe  MpU  U3YUCHHUH
0oOy4YaromMUMHCS TOHATHUHHBIX OCHOB T'€OMETPUHU, IIPHU J0KA3aTEeIbCTBE TEOPEM U
NOCTPOECHHUM LIETIOYKH JIOTHUYECKUX YTBEPKICHUU MPU PEIICHUH I€OMETPUUECKUX
3aJa4, YMEHHME BBIIBUIaTb MW ONPOBEpPraTh THUIIOTE3bl HEMNOCPEACTBEHHO
UCITIOJIB3YIOTCSl TIPU PELICHUM 33Ja4 €CTECTBEHHO-HAYYHOr'O IMKJIA, B YACTHOCTHU
dbu3nUecKux 3aaad.

Lens ocBoeHust mporpaMMmel yueOHOro kypca «I'eomeTpus» Ha yriayO0inEHHOM
YpOBHE — pa3BUTHE WHIUBUIYAIbHBIX CIOCOOHOCTEH OOydYarommxcs MpH
U3YYEHHH T€OMETPHUH, KaK COCTaBISIONIEH MpeaMeTHol obnactu «MaTemaTuka u
uHpopMaTukKa»  uyepe3  oOecrieueHHe  BO3MOXKHOCTH  NPUOOpETeHHs |
UCIIOJIb30BaHUs Oosee TriayOOKMX TE€OMETPUYECKHMX 3HAaHUNW U JIeWCTBHM,
cnenupUYHBIX T€OMETPUH, U HEOOXOIUMBIX JUIsl YCIIEUTHOTO NMPOQPECCHOHATBHOTO
o0pa3oBaHus, CBSI3aHHOTO C UCIIOJIb30BAHMEM MATEMATHKH.

[IpuoputeTHpIMH 3a7auyaMu Kypca TE€OMETPUM Ha YINIyOJEHHOM YpPOBHE,
pacIIupsIIOIIMMU U YCUIUBAIOUIMMH Kypc 0a30BOTO YPOBHSI, SIBJISIIOTCS:

pacIIMpeHne NMPEACTABICHUS O T€OMETPUH KaK YaCTH MHUPOBOM KYJIBTYPBI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(opMupoBaHUE NPEACTABICHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BKXHEHIIMX MAaTEMaTUYECKUX MOJENAX, IO3BOJSAIOIIMX OINUCHIBaTh W HU3y4aTh
pa3HbIE SBJICHUS OKPY>KAIOIIETO MUpPA, 3HAHHUE IMOHATUWHOTO arapara o pasaeiy
«CtepeoMeTpus» yueOHOro Kypca reOMEeTpuH;

(¢opMupoBaHue  yMeHMs ~ BJaJ€Th  OCHOBHBIMH  MOHATHSMH O
IPOCTPAHCTBEHHBIX (UIypax M HMX OCHOBHBIMU CBOICTBAMM, 3HAHHE TEOPEM,
GopMynT M yMEHHE HMX NPUMEHSATh, YMEHHUS JOKa3blBaTh TEOPEMbl UM HAXOAUTH
HECTaHJapTHBIE CIIOCOOBI PEIICHMS 3a/]1a4;

(dopMupoBaHUE YMEHHS paclo3HaBaTh HA YEPTEKax, MOJEISIX U B PEAIbHOM
MHpE MHOTOTPAHHMKM M TeEJa BpalleHUs, KOHCTPYHPOBAaTh TIE€OMETPHUUYECKHE
MOJENH;

(GopMupoBaHUE MOHUMAHUS BO3MOXKHOCTH aKCHOMATUYECKOTO IMOCTPOCHMUS
MaTeMaTHYECKUX TEeOopHid, (popMHpOBaHME MOHMMAHUS POJIM AKCHUOMATHKU MpU
MIPOBEJICHUY PACCYKICHUM;

dopMupoBaHuEe YMEHHUS BIAJETh METOAAMH JOKa3aTeNbCTB U AJTOPUTMOB
pELIeHMs, YMEHHUSI WX HPUMEHSTh, MPOBOJIUTH JIOKa3aTEJIbHBIE PACCYKICHUS B
XOJI€ peuIeHUsl CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C MPAKTUYECKUM COJIEPKAHUEM,
(opMHUpOBaHUE MPEACTABICHHS O HEOOXOJIMMOCTHM  JIOKa3aTeJlbCTB  IMpPHU
000CHOBaHMM MaTEMaTUYECKUX YTBEPKIECHUN U POJIM aKCUOMATHUKH B ITPOBEICHUH
JNEAYKTUBHBIX PACCYXKACHUN;



pa3BUTHE H COBEPIICHCTBOBAHME HWHTEIUIEKTYallbHBIX W  TBOPYECKUX
CrocoOHOCTEM 00yYaromMXcs, MO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIIbCKUX
YMEHHH, KpUTHIHOCTH MBIIUICHUS, HHTEpECa K N3yUYCHUIO T€OMETPHH;

dbopmupoBanue (yHKIIMOHATBHONW TPaMOTHOCTH, PEJIEBAHTHON T'€OMETPUM:
YMEHHUS PAacClO3HABAaTh IMPOSIBICHUS TEOMETPUUECKUX TOHSATUH, OOBEKTOB U
3aKOHOMEPHOCTEH B PCAIbHBIX JKU3HCHHBIX CHUTYAlMsIX W TMPH U3YUCHUU JIPYTHUX
y4eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIMPOBAHUS PEAIbHBIX CHUTYyallud, HCCIEAOBAHUSA TOCTPOCHHBIX MOJEINEH,
UHTEPIPETAIMU TTOTYUYCHHBIX PE3YIhTaTOB.

OCHOBHBIMU COJIEpP)KATEIBHBIMU JIMHUSMH Y4eOHOTO Kypca «I'eomerpusi» B
10-11 «xnaccax sBustorcs: «lIpsiMble M IUIOCKOCTH B MPOCTPAHCTBEY,
«MHuororpannuku», «Tema  BpameHus», «BekTopbl #  KOOpPAWMHATHI B
IPOCTPAHCTBEY, «J|BIXKEHUS B POCTPAHCTBEY.

ChopmynupoBannoe Bo ®PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHSATUSAMMY», PEJICBAHTHBIMH T€OMETPUM HA YIIIYOJIEHHOM YpPOBHE OOYyUYCHHS B
10-11 kmaccax, OTHOCUTCSI KO BCEM COJIepKaTeIbHBIM JIMHUSIM y4eOHOT0 Kypca, a
dbopMupoBaHuEe  JIOTUYECKMX YMEHUM  pachpenensiercs He  TOJbKO IO
COJIepKaTeNIbHBIM JIMHUSAM, HO U 10 rojgam oOydeHus. Conepxanue o0pa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoil paboueit
IPOrpaMMBbl, pPACTPENEIEHHBIM MO TojJaM OOY4YeHUs, CTPYKTYPHUPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, TPUHIIMITHAIILHBIM BOTPOCaM O0ydaroIuecs
oOpamaJiucb  HEOJHOKpPATHO. OTO  TMO3BOJIIET OPraHU30BaTh  OBJIAJICHHE
reOMETPUYECKUMU MOHSATUSIMH M HABBIKAMU TOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0/IEHNEM TPUHIIUAIIA TIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY T€OMETPUYECKHUX MPECTABICHUN 00Yy4aIOUIUXCsl, PACIIUPSSL U YIIIyOIss
e€, o0pa3ys MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

[lepexon kK U3y4EHUIO TEOMETPUU HA YTIyOJIEHHOM YPOBHE MO3BOJISCT:

co3math  ychmoBus s auddepeHnmanuu  OOydeHHS,  IOCTPOCHUS
WHIUBUIYATbHBIX  00pa3oBaTEBHBIX MporpamMMm, o0OecneunuTh yrayOnEHHoe
M3y4YeHHE TEOMETPHH KaK COCTaBJISIONIEH yaeOHoTo mpenmera «MaTemaTikay;

MOJITOTOBUTHh OOYYAIONIUXCS K TMPOJODKCHUIO HW3YYCHHS MaTEMaTHKH C
yaéToM BBIOOpa Oymymiel mpodeccuu, obecrnednBasi MPEEMCTBEHHOCTh MEXKITY
o0muM ¥ podeccuoHaIbHBIM 00pa30BaHUEM.

Ha wu3yuenme ydeOHOro kypca «l'eoMerpus» Ha YriayOJE€HHOM YpOBHE
otBoautcs 204 yaca: B 10 kmacce — 102 ygaca (3 gaca B Heaento), B 11 kimacce — 102
yaca (3 yaca B HEJIEJIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

IIpsiMble ¥ MJIOCKOCTH B MPOCTPAHCTBE

OcCHOBHBIE  TOHSATHS ~ CTEpeOMeTpuu. Touka, TpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMaTHYECKOM IOCTPOEHUU CTEPEOMETPUMU:
aAKCHOMBI CTEPEOMETPUH U CIAEACTBUS U3 HUX.

B3aumHoe pacrnonoxeHue NOpsIMBIX B IPOCTPAHCTBE: IEpECcCeKarolrecs,
napajulesibHble M CKpeluBaomuecss mnpsiMble. [Ipu3Haku CKpeluBarOINXCs
npsiMbIX. [lapaniaenbHOCTh NPSMBIX U IUIOCKOCTEN B IPOCTPAHCTBE: MapaliebHbIe
IpsIMbIE€ B POCTPAHCTBE, MAPAIETbHOCTh TPEX MPSIMBIX, NAPAJIEIIBHOCTD MPSIMOi
u 1iockoctu. [lapannenbHoe M IEHTpalbHOE NPOEKTHUPOBAaHUE, H300paKeHHE
¢uryp. OcCHOBHbBIE CBOWCTBa MapauIeIbHOIO NpoeKTHpoBaHus. M3o0pakeHue
buryp B mapajuienbHON MPOEKIUHU. YTIbI C COHANPaBICHHBIMU CTOPOHAMH, YTOJ
MEXIy MPSMBIMU B MpocTpaHcTBe. [lapaninenbHOCTh MIIOCKOCTEH: MmapaieabHble
IUIOCKOCTH, CBOICTBa napajieIbHbIX IJIOCKOCTEH. [Ipocreiimue
NPOCTPAHCTBEHHbIE (DUTypbl Ha IUJIOCKOCTH: TETpadlp, Mapajuielenunes,
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTh NPSAMON U TUIOCKOCTH: MEPIECHIUKYISIPHBIC MIPSIMBbIEC B
NPOCTPAHCTBE, MpPSMbIE TMapaiebHblE W TMEPIEeHIUKYISIPHbIE K IUIOCKOCTH,
NpU3HAK TMEPIEeHIUKYISIPHOCTA TPSMOM M IUIOCKOCTH, TeopeMa O MpsMOil

NEPIEeHIUKYISPHOM MJIOCKOCTH. OproroHanabHOE POEKTHUPOBAHUE.
[lepnieHAMKYNIAp W HAKIOHHBIC: PACCTOSTHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE
OT  TpsIMOM 1O  IUIOCKOCTH,  TpoeKmus  Qurypsl Ha  IJIOCKOCTb.

[lepneHAUKYISAPHOCTh  IUIOCKOCTEH: TMPU3HAK NEPHEHAUKYISAPHOCTU  JIBYX
mIockocTen. Teopema 0 TpEX MEPIECHAUKYISAPAX.

VYriael B NPOCTPAHCTBE: YroJl MEXIY NMPAMOW W IUIOCKOCTBIO, JBYTPAHHBIN
YTOJI, JINHEWHBIM yTOJl ABYTPAHHOTO yria. TpEXrpaHHBII U MHOTOTPAHHBIE YIJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoilcTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXTPAHHOIO yrua. TeopeMbl KOCUHYCOB M CHUHYCOB JUIA
TPEXTPAHHOTO YIJIa.

MHoOrorpaHHuKH

Buael MHOrorpaHHuUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrospHas
nmpu3Ma, psiMasi ¥ HaKJIOHHAs TTPU3MBbI, OOKOBAsi M MOJTHAS TTOBEPXHOCTH MPU3MBI.
[Tapamnenenunen, nOPSAMOYIOJbHBIM — MapajulelIeNUIIel W €ro  CBOWCTBA.
Kparuaiimiue mnyTd Ha TIOBEPXHOCTHM MHOTOrpaHHuKa. Teopema Diinepa.
[IpoctpancTBennas Tteopema [ludaropa. Ilupammma: n-yroiapHas mnHpamMuna,
npaBUiibHasE W yceu€éHHas nupamuabl. CBoiicTBa péOep U OOKOBBIX TI'paHel
MPaBWIBHOM mNUpaMuibl. [IpaBuIbHBIE MHOTOTPAaHHUKH: NPABUJIBHAS NOpU3Ma U
MpaBUJIbHAS TNHUpPaMKIA, NpPaBUIbHAS TPEYrojbHAas MUpaMUlia U TPaBUIbHBIN



TeTpa’ap, KyO. IlpenacraBieHne o NpPaBUWIBHBIX MHOTOIPAHHUKAaX: OKTajJp,
JNOAEKadAp U UKOCAdIP.

Bbrunciienne 31€eMEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TIOJHOM MOBEPXHOCTH MPSMON MPHU3MBI,
IJIOWAAh OCHOBAaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH HPSIMOM IPU3MBIL.
[Inomaas OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHOM MHUPAMMIIBI,
TeOpeMa O IUIOLIAIN YCEUEHHON ITUPAMUIBI.

CummMmeTpuss B NIPOCTPAHCTBE. DJIEMEHTBl CHMMETPUM  IMPABHIIBHBIX
MHOTOrpaHHUKOB. CHMMETpuss B NPABWJIBHOM MHOTOIPDAHHUKE: CUMMETPUS
napajulesienuneaa, CUMMETPUS NPaBWIbHBIX IIPU3M, CUMMETPHUSA NPAaBUIbLHOMU
IAPaMUBI.

BekTopsI M1 KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B IPOCTPAHCTBE, HYJIEBOW BEKTOpP, JIMHA HEHYJIEBOI'O
BEKTOpa, BEKTOpPHl KOJUIMHEApHbIC, COHAIIPABIICHHbIE U  IPOTUBOIIOJIOXKHO
HaIlpaBJICHHbIE BEKTOPbI. PaBEHCTBO BEKTOPOB. JIeHCTBUS ¢ BEKTOpAMU: CIIOKEHUE
Y BBIUMTAaHUE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHME BEKTOpa Ha
yucino. CBOMCTBA CIIOXKEHUS BEKTOPOB. CBOMCTBA YMHOKEHHSI BEKTOpA HA YUCIIO.
ITonaTne xoMIUTaHapHble BEKTOpHI. [Ipu3Hak KOMIUIaHAPHOCTH TPEX BEKTOPOB.
IlpaBuiio mapamienenunena. Teopema O pasIoKEHUH BEKTOpa IO  TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsAMoyronbHass  cucreMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTOpa. CBsA3b MEXAYy KOOpAMHATAMU BEKTOpa U
KOOpJAMHATaMU TOYEK. YTOJN MexXay Bekropamu. CKalIgpHOE NPOU3BEICHHE
BEKTOPOB.

11 KIJACC

TeJsia BpameHus

[loHsTHs: UWIMHApPUYECKAss TOBEPXHOCTh, KOHUYECKas MOBEPXHOCTH,
chepuueckasi TMOBEPXHOCTb, oOOpa3yloniue moBepxHocTed. Tenma BpamieHus:
WINHAP, KOHYC, YCEYE€HHBIA KOHYC, cdepa, map. BzaumHoe pacmoyoxeHue
cheppl M TUIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe. M3oOpaxenue ten
BpalleHusl Ha TIockocTh. Pa3Béprka nunuuapa U KoHyca. Cummerpus chepsl u
mapa.

O6béMm. OcHoBHBIE CBoOiicTBAa 00BEMOB Ten. Teopema 00 00bEMe
MPSIMOYTOJILHOTO Tapajuienenurena u cieactBus u3 He€. OObEM mpsiMoi U
HAKJIOHHOW TPU3MBI, MIIUHIPA, TUpaMuabl 1 KoHyca. O0BEM mapa U mapoBOTO
CEerMeHTa.

KoMOuHanuy Tenm BpamieHuss ¥ MHOTOrpaHHUKOB. [Ipu3ma, BmucaHHas B
MWINHAP, OMHCAaHHAs OKojJo uwuiauHApa. Ilepecedyenme cdepbl m mapa c
miockocThio. Kacanme mrapa u cdepsl miockocTeio. [loHATHE MHOTOTpaHHHKA,
OMMMCAHHOTO OKOJO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAHHHWK WJIH TEJO
BpAIICHHSI.



[Tnomans MOBEPXHOCTH IWIMHAPA, KOHYCA, IJIOMaAb chepbl U e€ yJacTei.
[lonobue B mpoctpaHcTBe. OTHOIIEHHME O0BEMOB, IUIOLIAACH MOBEPXHOCTEM
nonoOHeIx (uryp. IlpeobpazoBanue mogoOusi, romoreTus. Pemenue 3agau Ha
IIJIOCKOCTH C UCIIOJIB30BAHUEM CTEPEOMETPUUYECKUX METOJIOB.

[locTpoeHue ceyeHUt MHOTOIPAHHUKOB U T€J BPAIICHUS: CEYEHUS LIMITUHAPA
(mapajmienbHO M NEPNEHIUKYJISIPHO OCH), CEYEHHs KOHyca (MapajieibHble
OCHOBAaHUIO U TIPOXOJALIUE YEpe3 BEPIINHY), CEUEHHS 1Iapa, METOAbl MOCTPOCHUS
CEUYECHMI: METOJ CJIE/IOB, METOJ] BHYTPEHHETO MPOEKTUPOBAHUS, METO/ MEepeHoca
CEKyLIEHN MIIOCKOCTH.

BekTopbl H KOOPAMHATHI B MPOCTPAHCTBE

Bektopel B mpocTtpancTtBe. Omepanuu HajJ BeKTopaMu. BekTopHoe
YMHOKEHUE BEeKTOpoB. CBONCTBa BEKTOPHOro YMHOXeHHs. [IpsMoyronbHas
cucTemMa KoopJuHat B nmpoctpaHcTBe. Koopaunarel BekTopa. Paznoxenue BekTopa
no 6asucy. KoopAMHATHO-BEKTOPHBIM METOJ NpPHU PEIIEHUH T'€OMETPUUYECKUX
3a/1ad.

J{BHKeHUs] B IPOCTPAHCTBE

JBuxenus: npoctpancrBa. OtoOpaxkeHus. JIBUKEHUS W PaBEHCTBO (QUTYD.
OO6mue cBoiicTBa JBWKECHHWH. BuIbl JNBWXKEHUN: TMapauieibHBIA TEepPEeHoC,
LHEHTpalbHasl CHUMMETpPHS, 3€pKAJIbHAs CUMMETpHS, IMOBOPOT BOKPYT MPSIMOIl.
[Ipeobpazosanus nomoodus. [Ipssmas u chepa Ditnnepa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJIYBJEHHBIM YPOBEHb) HA YPOBHE
CPEJHEI'O OBLHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

1) rpaskaaHcKoe BOCIMTAHME:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMU 00YYaIOIIEeTOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  4JIEHa  POCCHHCKOro  OOIIecTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SBICHUH,
npoleayp TpaxJaHCKoro oOmiecTBa (BBIOOPHI, OMPOCHI W JPYroe), YMEHHE
B3aUMOJICICTBOBATh C COLMAJIBHBIMHU HWHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM;

2) naTpuoTH4YeCKoe BOCIMTAHHE:

c(hOpMUPOBAHHOCTh POCCHUICKON TPAXKIAHCKON HJICHTUYHOCTH, YBOXKCHHUS K
MPOIIJIOMY M HACTOSIIIIEMY POCCHUMCKON MaTeMaTHKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKCHUSIM POCCUMCKMX MAaTEMAaTUKOB M POCCUHCKONW MaTEMAaTHYECKOM IIKOJIBI,
UCIIOJIb30BaHUE JTUX JOCTI)KCHUH B JIPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMHKU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEIAEHHUS, CBA3AHHOTO C NMPAKTUYECKUM
OPUMEHEHHEM JIOCTWKEHHM HAayKd U JEATEIbHOCTBIO YYEHOIO, OCO3HaHHE
JUYHOTO BKJIA/Ia B MOCTPOCHUE YCTOMYUBOTO OyAYIIETO;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYasl 3CTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3aj7a4, PEIICHUH, PacCyKICHHH, BOCIIPUUMUYHUBOCTh
K MAaTEMaTUYECKUM aclleKTaM Pa3juyHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BocmUTAHME:

c(hOpPMHPOBAHHOCTh yMEHHUS NPHUMEHATh MaTeMaTH4YeCKue 3HaHUS B
WHTEpEcax 3JI0pOBOro 1 6€30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3J0pPOBbIO (3I0POBOE NHUTAaHHE, COATAHCHUPOBAHHBIM PEKHM 3aHATHH H
OTIbIXa, PETyJsipHas (U3HUecKasi aKTUBHOCTD), (DU3MYECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyaoBoe BocniuTaHue:

FOTOBHOCTh K TPYAY, OCO3HAHHME LIEHHOCTU TPYJIOIIO0Us, HHTEpeC K
paznmuuyHbIM  chepaM  MPOQPECCHOHATBLHON  JCSITEIBHOCTH,  CBSI3AHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHUSIMHU, YMEHHE COBEpIIAaTh OCO3HAHHBIM BHIOOD
Oynymeld mpodeccnrn W pPEaTnu30BBIBATH COOCTBEHHBIC IKHU3HEHHBIC TIJIAHBI,
TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKoMy  OOpa3oBaHUIO U
CaMOOOpa30BaHUIO HAa NPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K AKTHUBHOMY
YYACTHUIO B PEIICHUH MPAKTUYECKUX 3a]1a4 MaTEMAaTHUYE€CKON HalpaBIeHHOCTH;



7) 3K0JI0THYeCKOe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh  AKOJOTHMYECKOW KYJIbTYpbl, TOHUMAHUE BIUSHUSA
COIMATbHO-KOHOMUYECKUX TMPOIIECCOB HA COCTOSTHUE MPUPOTHON U COIMATILHOM
Cpe/bl, OCO3HaHUE II100AIbHOIO XapakTepa 3KOJIOTMYeCKUX MpoOIeM, OpUEHTAIIUS
Ha TPUMCHEHUE MaTEeMAaTHUYEeCKUX 3HAHWUN I pelieHusl 3agad B 00JacTu
OKpY’Karolel cpenpl, IMIAHUPOBAHHE IIOCTYNMKOB W OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOr 0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUA HAyKH W  OOIIECTBEHHOW  MPAKTHUKU, IMOHUMAaHUE
MaTeMaTHYEeCKOM HayKu Kak cdepbl YeJIOBEUYECKOW eSITeIbHOCTH, ATAloB €&
pPa3BUTHA W 3HAYMMOCTH JUIsl Pa3BUTHS [MBUJIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTHKA M MaTeMaTHYeCKOW KyJIbTYpOHW Kak CpPEJCTBOM IIO3HAHUS MHUDPa,
TOTOBHOCTh OCYIICCTBJISITh TPOCKTHYIO M HCCIEI0BATEIbCKYIO JICSTEIbHOCTh
WHIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBHS

ba3zoBble jornueckue AeMcTBUA:

BBISIBIIATH U XAPAKTEPU30BATh CYLIECTBEHHBIE MPU3HAKA MAaTEMATHYECKUX
OOBEKTOB, TMOHATHIA, OTHOUICHUH MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpeJICIICHHs] TIOHSATUM, YCTaHABIMBAThH CYLIECTBEHHBIN NMPU3HAK KIaccU(pUKAIIH,
OCHOBaHUS 7151 0000IIEHNS U CPABHEHUS, KPUTEPUH MPOBOJAMMOTO aHAIIN3A;

BOCIPUHMMATh,  (OPMYJIMPOBATH W  MPEeOoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPJUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIEC, YACTHBIC U 00IIHE, YCIOBHBIC,

BBISIBJIATH MAaTEMATUUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS
B (pakTax, MaHHBIX, HAOMIOJEHUSAX W YTBEPKICHUSX, MpeasiaraTh KPUTEPHUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW W IPOTUBOPEUNI;

JenaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
MHIYKTUBHBIX YMO3AKIIOUECHHM, YMO3aKIIOUEHUI 10 aHAJIOTUU;

IPOBOJIUTH CAMOCTOSTENILHO J10KA3aTeNbCTBA MATEMATUUECKUX YTBEPKACHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAaUBAaTh apPryMEHTAIMIO, TPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIEC CYKICHHS M BBIBOJIBI;

BbIOMpaTh cmoco® pemieHus y4eOHOM 3amadu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pEIICHUs, BbIOMpaTh HauWOoJee MOAXONAMUNA ¢ y4ETOM
CaMOCTOSITEJIbHO BBICICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTe/bCKie AeCTBUSA:

UCIIOJIb30BAaTh BOMPOCHI Kak HCCIEA0BATENbCKUNA HMHCTPYMEHT IO3HAHUS,
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOUIME  MPOTUBOpEYHE,  MOpodiemy,
yCTaHaBJIUBaTh HCKOMOE U JaHHOE, (OpMHUPOBATh TUIIOTE3Yy, apryMEHTUPOBATh
CBOIO NTO3MIIMIO, MHEHUE;



MPOBOJIUTH CAMOCTOSITENILHO CIUITAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEIOBAHHE
[0 YCTAaHOBJICHUIO OCOOEHHOCTEN MAaTeMaTHYeCKOro 0ObEKTa, SIBJIEHUS, Mpollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKIy 00BEeKTaMU, SBICHUSIMHU, MPOIECCAMU;

CaMOCTOSITEIbHO (OPMYJIMPOBATH OOOOIIEHUS U BBIBOJBI IO pPE3yjbTaTaM
MPOBEIEHHOIO  HAOJIIOJIEHUs, UCCIENOBaHUSA, OLIEHUBATh  JIOCTOBEPHOCTH
MOJTyYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000O0IIECHUIA;

MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHUE TMPOIECCa, a TaKXKe BbIJBUraTh
MPEANOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ undgopmaumeii:

BBISIBIIATH J€(UIUTHI MHOOPMALIUM, JTAHHBIX, HECOOXOJMMBIX JJIsi OTBETA Ha
BOIIPOC U JIJIsI pElIeHUs 3a1a4H;

BBIOMpPATh MH(OPMALIUIO U3 UCTOYHUKOB Pa3IMYHBIX TUIIOB, aHAIM3UPOBATH,
CHUCTEMATH3UPOBATh W MHTEPIPETUPOBATh WH(POPMAIMIO PA3TUYHBIX BUIOB H
dbopm npencTaBICHUs;

CTPYKTYypUpOBaTh WH(MOpPMAIINIO, MPEJCTABIATh €€ B pa3Iu4HbIX (Popmax,
WJUTFOCTPUPOBATH IPaPUUECKH;

OIICHUBATH HaJEKHOCTh uHbOpMaIIH 1o CaMOCTOSITEIILHO
c(hopMyJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE IeHCTBUS

OO01menue:

BOCIIPUHUMATH U (POPMYJIHUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSIMH U
IEeJIIMHA OOIIEHUs, SCHO, TOYHO, T'PAMOTHO BBIpaKaTh CBOK TOYKY 3pEHUS B
YCTHBIX M THMCBMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHMs IO XOJy PEIICHUsS 3ajayH,
KOMMEHTHPOBATh MOJIYUYEHHBIN PE3YIIbTaT;

B XOJIe OOCYXXJICHMsI 3a]laBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TEMHI,
npoOJieMbl, pelIaeMoOl 3aJaud, BBICKA3bIBaTh HWJICH, HAIICJICHHBIC Ha ITOMCK
pEIIeHNs, COIMOCTaBIIATh CBOM CYXKJCHHUS C CYXICHUAMH APYTHX YYaCTHHKOB
auajaora, oOHapy)KMBaTh Pa3IMYMe W CXOJCTBO IMO3UIIMN, B KOPPEKTHOU (dopme
dbopMyITHpPOBATh pa3HOTJIACHS, CBOM BO3PAKCHHUSI;

MPEJCTABIATh PE3YJAbTAaThl PEUICHUS 3a/laud, SKCIIEPUMEHTA, MUCCIICIOBaHMSI,
MIPOCKTa, CAMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS C Y4ETOM 3a1ad
MPE3EHTAIIMU U OCOOCHHOCTEHN ayAuTOPHH.

PeryisiTuBHbIC YyHHBepCcaJIbHbIe Y4eOHbIE 1eHCTBUSA

Camoopranusanus:

COCTaBJIAITh IJIaH, aITOPUTM PEIICHUS 3a/1aud, BEIOUPATh COCOO PEIIeHUs ¢
Y4ETOM MMEIOLIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTUPOBATH
1 KOPPEKTUPOBATh BApUAHTHI PEUICHUH C Y4ETOM HOBOM MH(MOPMAITIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJ€Th HABBIKAMHU  [O3HABATEJIbHOW  peduiekcud Kak  OCO3HaHUs
COBEpIIAEMBIX JEUCTBUUA U MBICIUTENBHBIX MPOLECCOB, UX PE3YJIbTATOB, BIAJECTh
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crnocobaMu CaMONPOBEPKU, CAMOKOHTPOJISI Mpolecca M pe3ysibTaTa pPelIeHUs
MaTeMaTHYE€CKOM 3aa4u;

OpEeIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTbH MPU PEIICHUM 3a7auH,
BHOCUTH KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa LUEIH U YCIOBUSIM, OOBSCHATD IPUUHHBI
JOCTUXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTaTOB JEATEIbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1eAATEIbHOCTD:

NOHMMATh M HCIOIb30BaTh MPEUMYILECTBA KOMAHIHON U MHAMBHUAYaIbHOU
paboThl MNpW pelleHHH YYeOHbIX 3aJad, NOPUHUMATh Ielib COBMECTHOM
JEeSTENbHOCTH, IUIAHUPOBATh OPraHU3ALMI0 COBMECTHOM paboOThI, paclpeiensTh
BUIBl pabOT, J0OroBapuBaThbcsa, OOCYKIAaTh WpOLECC U pe3yiabTaT padoThI,
000011aTh MHEHHUS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX PopMax paboTsl (00CYXIeHUs, 0OMEH MHEHU,
«MO3TOBbI€ IITYpPMb» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPJMHUPOBATH CBOU JECUCTBHUS C APYTMMHU YJI€HAMU KOMAaHJbI, OIEHUBATH
KayeCTBO CBOETO BKJIaJa B OOMIMNA MPOAYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM
yYaCTHUKaMU B3aUMOJIEHCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy 10 kinacca oOyqaromuiicst HAy9UTCS:
CBOOOJTHO OMEPUPOBATH OCHOBHBIMHU TMOHSTUSIMH CTEPEOMETPUU TPHU PEIICHUH
3a/1a4y ¥ MPOBEJICHUN MAaTEMATHYECKUX PACCYKICHU;
NPUMEHSITh aKCHOMBI CTEPEOMETPUM W CIEICTBUA U3 HUX TPH PEIICHUH
reOMETPUYECKUX 3a/1a4;
KJIacCU(UIUPOBATh B3aUMHOE  PACIOJIOKEHHUE TMPSMBIX B  IPOCTPAHCTBE,
IJIOCKOCTEN B MPOCTPAHCTBE, MPAMBIX U IIJIOCKOCTEN B MPOCTPAHCTBE;
CBOOOJTHO OMEPHPOBATH MOHSATUSMHU, CBA3AHHBIMH C YIJIaMH B TPOCTPAHCTBE:
MEKy IPSIMBIMU B IPOCTPAHCTBE, MEXK1Y IPSIMOM U MJIOCKOCTHIO;
CBOOOJTHO OMIEPUPOBATH MOHSATUSMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH,
CBOOOJIHO pacro3HaBaTh OCHOBHBIE BBl MHOTOTPAaHHUKOB (IIpU3Ma, MUpamMujia,
MPSIMOYTOJIbHBIN TTapaJijIeNIeTuIe 1, Ky0);
KJ1acCU()UIMPOBATH MHOTOTPAHHUKH, BEIOMpAsi OCHOBAHUS IS KJIaCCU(PUKAIINN;
CBOOOJTHO OTMEPUPOBATH MOHSTHSIMH, CBS3aHHBIMH C CEYCHHEM MHOTOTPAaHHUKOB
MJIOCKOCTBIO;
BBITIOJIHATh MAapajlielibHOE, LEHTPAaJbHOE U OPTOrOHAIBHOE MPOEKTUPOBAHUE
¢buryp Ha MIOCKOCTH, BHIMOTHATH U300paKeHUS PUTYP HA MIIOCKOCTH;
CTPOUTH CEUEHHMS] MHOTOIPAHHUKOB PA3IMYHBIMM  METOJAMH, BBINOJIHATH
(BBIHOCHBIE) MIOCKME YEPTEXKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHH3Y;
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BBEIYHCIIATH IUIONIAMNA TMOBEPXHOCTEH MHOTOTPAHHHUKOB (TpuU3Ma, THUPaMHJA),
TCOMETPUIECCKUX TEJl C TPUMEHEHUEM (OPMYIT;
CBOOOJTHO OIEPUPOBATH MOHATHSIMH: CUMMETPHUSI B MPOCTPAHCTBE, IICHTP, OCh H
MJIOCKOCTh CHMMETPHH, IIEHTP, OCh U TUIOCKOCTh CUMMETPUU (UTYPHI;
CBOOOTHO  ONEPHPOBATH  TOHITHAMH, COOTBETCTBYIONIUMH  BEKTOpaM M
KOOpJIMHATaM B ITPOCTPAHCTBE;
BBITIOJTHATD JIEHCTBUS HAJl BEKTOPaMU;
pemiaTh 3aJa4u Ha JI0KAa3aTeIIbCTBO MAaTEMATHYECKUX OTHOIICHUN M HAXOXKICHHE
ITCOMETPUYCCKUX BEIMYMH, TPUMEHSS WM3BECTHBIC METOJbI TIPU PEIICHUH
MaTEMaTUYCCKUX 3aa4 ITOBBIIIICHHOTO U BBICOKOTO YPOBHS CJIOKHOCTH;
NPUMCHATh  MPOCTCHUIIME  MPOTPpaMMHBIC  CPEACTBA W DJICKTPOHHO-
KOMMYHHUKAIIHOHHBIC CHCTEMBI TIPH PEIICHUU CTEPEOMETPUUCCKUX 3a/1a4;
U3BJICKaTh, MNpPeoOpa3oBBIBATH W HMHTEPIPETUPOBATh  MH(MOpPMAIUIO O
IIPOCTPAHCTBEHHBIX TEOMETPHYCCKUX (UTYpax, MPEACTABICHHYIO Ha YepTekaxX W
PHUCYHKaXx;
NPUMCHATH TIOJyYCHHBIC 3HAHWS Ha MPAKTUKE: CPaBHMBATh M aHAIHM3UPOBATH
peaNbHBIC CHUTYyallMHM, TPUMEHATh W3YYCHHBIC IOHATHS B TIPOIECCe IOMCKa
pEeIICHUS MaTEeMaTHYeCKH CQHOPMYITUPOBAHHONW MPOOJIEMBI, MOCIHPOBATH
peabHbIe CUTYallMu Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh NTOCTPOCHHBIE MOJIETHU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX TIOHITHI U TeOpeM, ammnapara ainreopsl, pemarhb
NPAKTHYECKUE 3a]1a4M, CBI3aHHBIE C HAX0XKJACHUEM T€OMETPUUECKIX BEJTNYUH;
UMETh TPEe/ICTaBlIeHUs 00 OCHOBHBIX dTalax pa3BUTHUSI TEOMETPUU KaK COCTABHOM
yacTh (PyHJaMEHTa Pa3BUTHUS TEXHOJOTHM.

K xonity 11 kiacca oOyJaromuiicst HAy9UTCS:
CBOOOJHO  OMEpUpOBaTh MOHATUSMHU, CBSI3AHHBIMH C  I[WJIMHIPUYECKOM,
KOHUYECKOUW M cheprUIECKON MOBEPXHOCTAMH, OOBICHITH CITIOCOOBI TTOTYUCHUS,
ONEepUPOBATh TOHATHUSIMH, CBSI3AHHBIMH C TEJIaMH BpAIEHUS: UIHHIPOM,
KOHYCOM, chepoit u mapom;
pacmo3HaBaTh Tejla BpalleHUs (IUIUHAP, KOHYC, cepa W map) U OOBSICHATH
CIIOCOOBI TTOTYUYEHUS TEN BPAICHUS;
KJIacCU(UIMPOBATH B3aUMHOE PACIIONIOKEHUE C(Hephl U TIIOCKOCTH;
BBIYHCIISATh BETUYMHBI DJIEMEHTOB MHOTOT'PAHHHKOB M TE€J BpaIIeHUs, O0BEMBI U
TUIOMIAN TIOBEPXHOCTEH MHOTOTPAHHUKOB M TEJ BPAIICHUS, TEOMETPHUECKUX TEI
C IpuUMeHeHneM (HopMyIL;
CBOOOTHO OMIEPUPOBATH MOHSATUSMH, CBSI3aHHBIMU C KOMOWHAITUSIMHA TEJ BPAIICHUS
U MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B CPEpPy M OMUCAHHBIA OKOJIO
cdepsl, chepa, BucaHHAs B MHOTOTPAHHUK WIJIH TEJIO BPAICHUS;
BBIYHCIISATH COOTHOIICHHWS] MEXKIy IUIOMAAIMUA TIOBEPXHOCTEH U o0BEMaMu
MOTOOHBIX TEII;
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M300pakaTh M3y4yaeMble (UIypbl, BBINOJHATH (BBIHOCHBIE) IIOCKHE YEPTEKU U3
PUCYHKOB MPOCTBIX OOBEMHBIX (UTYp: BUI CBEPXY, COOKY, CHH3Y, CTPOUTH
CEYEHHMsI TeJl BpallleHUS;

U3BJIEKaTh, HMHTEPIOPETHPOBATH M  MpPeoOpa3oBbIBaTHL  HH(pOpMaAnuo0 0
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (DUTypax, MPEACTABICHHYIO HA YepTexax U
PUCYHKaXx;

CBOOOTHO ONEPUPOBATH MOHSATUEM BEKTOP B IPOCTPAHCTRBE;

BBITMOJHATH OMEPalMK HAJl BEKTOPaMHu;

3a/1aBaTh IJIOCKOCTh YPABHEHHUEM B JIEKaPTOBOM CUCTEME KOOPUHAT;

pemarb reoMeTpUYecKUe 3aJlayd Ha BBIYMCICHHUE YIJIOB MEXAY MPSMBIMU U
IUIOCKOCTSIMU, BBIUMCIIEHUE PACCTOSHUM OT TOYKHM 1O TUJIOCKOCTH, B II€JIOM, Ha
NpUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/1a TP PEILICHUU;

CBOOOJTHO OIEPUPOBATH MOHATUIMH, CBI3AHHBIMU C JIBU’KEHHEM B MPOCTPAHCTBE,
3HATh CBOMCTBA JIBUXKCHUM;

BBIMOJHATh M300paK€HUs] MHOTOTPAaHHUKOB M TE€J BpAIICHUS MPHU MapayieTbHOM
NepeHoce, LEHTPAIbHON CHMMETPHUH, 3€pKAIIbHOW CHUMMETpPUH, IMpPH TOBOPOTE
BOKPYT IIPSIMO, peoOpa3zoBanus mogo0us;

CTPOUTh CEUYEHHUS MHOTOIPAHHMKOB M TEJ BpAIEHUS: CEUYCHHS] LUIUHApPA
(mapaynenbHO W TNEPHEHAMKYISIPHO OCH), CEUEHHUs KOHyca (MapajiesibHbIe
OCHOBaHHIO U MPOXOALINE YepE3 BEPLUINHY ), CEUEHUS 11apa;

UCII0JIb30BaTh METO/bI TIOCTPOCHMS CEYEHMI: METOJ CJIEN0B, METOJ BHYTPEHHEIO
IIPOEKTUPOBAHUS, METOJ IIEPEHOCA CEKYILEH IIJIOCKOCTH;

JOKa3bIBaTh FEOMETPUUYECKUE YTBEPIKICHHUS;

OPUMEHATh TeOMETpUYecKHe (aKThl Ul PELICHUS CTEPEOMETPUUYECKUX 3a]ad,
IPEANONAraiX HECKOJIBKO IIaroB PpELIEHUs, €CIM YCJIOBHA IPUMEHEHUS
3a/1aHbI B IBHOW U HESIBHOH (hopme;

pemarh 3aJayd Ha JI0Ka3aTEeJIbCTBO MAaTEMaTHYECKUX OTHOLIEHUN W HAXOXKICHHE
r€OMETPUYECKUX BEIUYHH;

IIPUMEHSATH MPOTPAMMHBIE CPEJCTBA U IEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI
IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1aY;

IIPUMEHATH IOJTYYEHHbIE 3HAHMS HA MPAKTHUKE: CPABHUBATH, AHAIM3HPOBATH U
OLICHMBAaTh PEAJIBHBIE CHUTYallUH, NPUMEHATh HU3YYCHHBIC IOHATHUS, TEOPEMBI,
CBOWMCTBAa B IMpollecCe€ IOMCKAa pEHIeHHs] MaTeMaTHYeCKu C(OpMyTUpOBaHHOM
npoOsieMbl, MOJETUPOBaTh pEaJbHbIE CHTyallUM Ha SI3bIKE TE€OMETpHH,
HCCJIEI0BATh IOCTPOCHHBIE MOJIENU C UCIIOJIB30BAHUEM I€OMETPUUYECKUX MOHATHI
U TeopeM, ammapaTa aireOpbl, pemaTh MNPaKTHUYECKUE 3aJaud, CBSI3aHHBIE C
HAXO0XKJIECHUEM T€OMETPUUECKUX BEJIMUUH;

UMETh MPEACTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS F€OMETPUU KaK COCTaBHOM
qacTH (yHJaMEHTa Pa3BUTHsI TEXHOJOTHA.
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10 KVIACC
No Tema vooka Kommiecrso uacos DJIeKTPOHHBbIE HU(PPOBHIE
n/n yp Bcero Kowrporenste | Hpaktiieckue | o50930paTeIbHBIE peCypehl
paboThbl paboThbI

OcHoBHbIE IpaBUIIa U300paKEHNS HA PUCYHKE

1 IJTOCKOCTH, MapaJuIeIbHBIX TPSAMBIX 1
(0Tpe3KoB), cepeIMHbI OTpe3Ka
[ToHsTHSA cTEepeOMeTpHH: TOUKA, TTpsMas,
MIOCKOCTE, IpocTpaHcTBO. OCHOBHEBIE .
» POCTp https://resh.edu.ru/subject/lesson/4756/consp
2 MpaBUIIa N300pakeHHsI Ha PUCYHKE 1 ect/
IJTOCKOCTH, MapaJuIeIbHBIX MPSAMBIX =
(0Tpe3KoB), cepeMHbI OTPE3Ka
IloHsaTHS: IepeceKaroImecs MIOCKOCTH .
p Hl ’ https://resh.edu.ru/subject/lesson/4756/consp
3 MEePECEKAOIINECS MPSAMas U TIIOCKOCTh; 1 ect/
MOJIYITPOCTPAHCTBO _
IloHsaTHS: IepeceKaroIMecs MIOCKOCTH .
p = ’ https://resh.edu.ru/subject/lesson/4756/consp
4 IepeCceKaroIrecs npsmasi U MIOCKOCTh; 1 ect/
MOJIYITPOCTPAHCTBO -
MHororpaHHHuKH, H300pakeHne MPOoCTENIINX .
P ’ p P https://resh.edu.ru/subject/lesson/6018/consp
5 MPOCTPAHCTBEHHBIX (PUTYP, HECYIIESCTBYIOIINX 1 ect/
00BEKTOB -
MHororpaHHuKH, H300pakeHue MPOCTEHIINX .
P > P P https://resh.edu.ru/subject/lesson/6018/consp
6 MIPOCTPAHCTBEHHBIX (DUTYP, HECYIIECTBYIOIIHUX 1 ect/
00BEKTOB —
7 AKCHOMBI CTEPEOMETPUH U TIEPBBIE CIEACTBUS 1 https://resh.edu.ru/subject/lesson/4756/consp
U3 HUX ect/
3 AXKCHOMBI CTEPEOMETPHUH U TIEPBBIE CIEACTBUS 1 https://resh.edu.ru/subject/lesson/4756/consp
U3 HUX ect/
9 AKCHOMBI CTEPEOMETPHUH U NIEPBBIE CIEACTBUS 1 https://resh.edu.ru/subject/lesson/4756/consp
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n3 HuX. CrocoObl 3ajaHus TPSIMBIX
IJIOCKOCTEH B mipocTpaHcTBe. O003HAYCHUS
MPSIMBIX U IIJIOCKOCTEN

ect/

N300pakenue ceueHuil mipaMupl, Kyoa u

MIPU3MBI, KOTOPBIE MMPOXOJIAT Uepe3 ux péopa.

https://resh.edu.ru/subject/lesson/4912/consp

10 | N3obOpaxenue nepeceueHust moaydeHHBIX ect/
IIJIOCKOCTEN. PackpammBaHye oCTpOECHHBIX -
CEUYEHUI pa3HbIMU LIBETAMH
N300paxkenue ceueHuit nupamuabl, Kyoa u
IIPU3MBL, KOTOPBIE IIPOXOIST uepe3 ux péopa. .
P ’ p p ! P peop https://resh.edu.ru/subject/lesson/4912/consp
11 | U3obpaxenue nepeceueHus moaTydeHHBIX ect/
IJIOCKOCTEN. PackpammBanre MoCTpOEHHBIX o
CE€UYEHUI pa3HbIMU [IBETAMH
N3obpaxenune ceueHnit mupaMuibl, Kyda u
MIPU3MBL, KOTOPEIE IIPOXOIIT uepes ux pédpa. .
P ’ p p o P peop https://resh.edu.ru/subject/lesson/4912/consp
12 | N3obpaxenue nepeceueHus moaTydeHHbIX ect]
IJIOCKOCTEH. PackpalmBanue moCTPOSHHBIX —
CEUYEHU pa3HbIMU LIBETAMH
N3obpaxenune ceueHnit mupaMuibl, Kyda u
IPU3MBL, KOTOPEIE IIPOXOIIT yepes ux pédpa. .
P ’ P P I P peop https://resh.edu.ru/subject/lesson/4912/consp
13 | N3obOpaxenune nepecedeHust MoaydeHHbIX ect/
IJIOCKOCTEH. PackpalmBanie NoCTPOSHHBIX
CEYEHUM pa3HbIMHU LIBETAMH
o https://resh.edu.ru/subject/lesson/5444/consp
14 Merto cneaoB Jyis TOCTPOCHUS CEUCHUI ect/
Metoza cineqoB I IIOCTPOECHUS CEUECHU. .
. . JOB 1L . p https://resh.edu.ru/subject/lesson/5444/consp
15 | CpolicTBa nepece4eHnii NpsSIMBIX U ect/
IJIOCKOCTEN -
Metoz ciegoB I IIOCTPOECHUS CCUECHUM. .
o . /OB & o p https://resh.edu.ru/subject/lesson/5444/consp
16 | CpolicTBa nepece4eHUi NPSIMBIX U

IIJIOCKOCTEN

ect/
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17

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3gaHne BEIHOCHBIX
YepTEXKEU U 3aKCh IaroB MOCTPOCHUS

https://resh.edu.ru/subject/lesson/4912/consp
ect/

18

[TocTpoenue ceuenuit B nmupamuae, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YepTeXKel U 3aKiCh IaroB MOCTPOEHUS

https://resh.edu.ru/subject/lesson/4912/consp
ect/

19

[TocTpoenue ceuenuii B nmupamuie, Kyoe mno
TpéM Toukam Ha péOpax. Co3aaHue BRIHOCHBIX
YyepTeKel U 3aMuch M1aroB NOCTPOEHUS

https://resh.edu.ru/subject/lesson/4912/consp
ect/

20

[TocTpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha péOpax. Co3aaHne BRIHOCHBIX
YEepTEKEH U 3alKUCh IIAr0B MOCTPOEHUS

https://resh.edu.ru/subject/lesson/4912/consp
ect/

21

[ToBTOopenue mnanumerpun: Teopema o
MPOMOPLHUOHANBHBIX oTpe3kax. [lonobue
TPEYrOJbHUKOB

22

[ToBTOopenue nnanumerpun: Teopema
Menenas. PacueTsl B ceUeHUSIX Ha BEIHOCHBIX
yeprexax. Mctopus pa3BUTHS IIJIAHUMETPUH U
CTEPEOMETPUHU

23

KontponbHas padoTa "AKCHOMBI
crepeomerpun. Ceuenus"

24

BsaumHoe pacnosoxeHue npsmMbix B
npoctpaHcTBe. CKpeUBaOIUeCs NpsMBbIe.
[Ipu3Haku CKpEIIMBAIOIIUXCS TPSAMBIX.
[lapaniensHble PsIMbIE B TPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6133/consp
ect/

25

Teopema o cymecTBoBaHUM U
€AVMHCTBEHHOCTH IIPSAMOM MapajuieIbHON
JAHHOM MPSMOM, POXOAAILEH Yepe3 TOUKY
IIPOCTPAHCTBA U HE JIeKALLEH Ha JaHHOUN
npsMoi. Jlemma o nepeceyeHun
MapaJUIETIbHBIX MPSMBIX INIOCKOCTBIO

https://resh.edu.ru/subject/lesson/6065/consp
ect/
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26

[TapamrenpHOCTB TpeX NpsAMBIX. Teopema o
TpEX MapajuIeIbHbIX NPsAMBIX. Teopema o
CKPELIUBAIOIIMXCS MPSAMBIX

https://resh.edu.ru/subject/lesson/6065/consp

ect/

27

[TapannensHoe npoektupoBanre. OCHOBHbBIE
CBOMCTBA MapaJJIEIIbHOTO MPOEKTUPOBAHUS.
N3obpaxenue pa3Hbix Gpuryp B mapaiiebHOM
MIPOEKIINHU

https://resh.edu.ru/subject/lesson/6065/consp

ect/

28

[enTpanbHas mpoekuus. Yroic
COHAIpPaBJICHHBIMU CTOPOHAMH. YTOJ MEX]TY
MPSIMBIMH

29

3agauu Ha JOKa3aTeabCTBO U UCCIIEOBAHUE,
CBSI3aHHBIE C PACIIOJIOKEHUEM NPSIMBIX B
MIPOCTPAHCTBE

30

[TonsTHA: nNapaJsIEeTbHOCTh NPSIMOI U
IJIOCKOCTH B mpocTpaHcTse. [Ipu3Hak
MapauIeIbHOCTH MPSMON U TVIOCKOCTH.
CaolicTBa mapauieIbHOCTH IPSIMOU U
IJI0CKOCTH

https://www.yaklass.ru/p/geometria/10-
klass/parallelnost-v-prostranstve-
10435/opredelenie-i-svoistva-parallelnosti-
priamykh-priamoi-i-ploskosti-9253/re-
15895537-90b0-4f1f-b6bd-4ed1e3c5b600

31

['eomeTrpuueckue 3a1auu Ha BEIYMCICHUE U
JI0Ka3aTeNIbCTBO, CBSI3aHHBIC C
MapajuIebHOCTHIO MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

https://resh.edu.ru/subject/lesson/6065/train/

32

[TocTpoenue cedeHusl, MPOXOIAIIETO Yepe3
JAHHYIO IPSIMYIO Ha YepTexKe U
MapajuieJIbHOTO Apyroi npssMoi. Pacuér
OTHOLIEHUU

33

[TapannenbHas NpoeKuUs, IPUMEHEHUE JUIS
MOCTPOEHMSI CeYeHUH KyOa u
napauienenunena. Cpoicraa
napajJiesienunea i mpu3Mbl

34

HapaJ'IJ'ICJ'ILHLIC IIJIOCKOCTH. HpI/ISHaKI/I
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NapaJuIeIbHOCTH JBYX IJIOCKOCTEH

35

Teopema o mapajieIbHOCTH U
CANMHCTBCHHOCTH ITINIOCKOCTH, HpOXOI[ﬂHIGfI
yepe3 TOUKY, HE MPUHAJICKAILYIO TAaHHON
MJIOCKOCTH U CIIEACTBUS U3 HEE

https://resh.edu.ru/subject/lesson/6129/consp
ect/

36

CpoiicTBa napauieabHbIX MIIOCKOCTEN: O
MapajIeIbHOCTH IIPSIMBIX IIEPECEYCHUS TIPH
IIEPECEYCHUN ABYX MapalICIbHBIX
IIJIOCKOCTEHN TPETheH

37

CpoiicTBa mapayuieabHbIX MIIOCKOCTEN: 00
OTPE3KaxX MapalJICIbHBIX IMPSAMBIX,
3aKIIFOYEHHBIX MEXAY MapaieIbHBIMU
IJIOCKOCTSIMHU; O IEPECEYEHUN MTPSIMOM C
JBYMs ITapAJIJICIIBHBIMU TUIOCKOCTSIMU

38

[ToBTOpenue: Teopema [Tudaropa Ha
IJI0CKOCTH

39

[ToBTOpEHME: TPUTOHOMETPUS
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA

40

CpoiicTBa Ky0a U MPSMOYTOJIBHOTO
napajuiesienuneaa

41

Brruncnenue aiamH oTpe3koB B KyOe U
MPSIMOYTOJIbHOM HapasuiesenuIe e

42

[leprieHIUKyYIAPHOCTD MPSAMOI U TIIOCKOCTH.
[Ipu3Hak nepneHauKyIIpHOCTU MPSMOM U
TJI0CKOCTH

https://resh.edu.ru/subject/lesson/4757/consp
ect/

43

IlepnieHIMKyYIAPHOCTD NPSAMOI U IIIOCKOCTH.
[Tpu3HaK nepneHaAuKyISpHOCTH MPSIMOU U
IIJI0CKOCTH

https://resh.edu.ru/subject/lesson/4757/consp
ect/

44

Teopema o cyliecTBOBaHUM U
€AMHCTBEHHOCTH MPSIMOM, MPOXOSIIEH uepes
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TOYKY IIPOCTPAHCTBA U NEPIEHIUKYIIPHON K
IIJIOCKOCTH

[InockocTu U NEpIEeHIUKYISAPHBIE UM NPSMbIE

45
B MHOTOIpaHHHKAaxX
46 [limockoCTH M IEpIIEHIUKYIIIPHBIE UM TIPSIMbIE
B MHOTOTpaHHHMKAaxX
47 [Iepnenaukyisap n HakiioHHas. [locTpoenne https://resh.edu.ru/subject/lesson/6127/consp
MEPICHANKYIISIpa U3 TOUYKU Ha MPSMYIO ect/
48 [Tepnienaukynsap u HaknonHas. [locrpoenue https://resh.edu.ru/subject/lesson/6127/consp
MEePIEeHANKYIISIpa U3 TOUYKU Ha MPSAMYIO ect/
49 Teopema o TpEx mepneHANKYIsIpax (IpsMas u https://resh.edu.ru/subject/lesson/6127/consp
obOpatHas) ect/
50 Teopema o Tpéx nepneHAUKYIsIpax (mpsmas u https://resh.edu.ru/subject/lesson/6127/consp
obOpatHas) ect/
51 | Yros Mexay CKpenuBarOIIMMUCS TPSIMbIMHU
57 [Tonck neprneHIuKyIsIpHBIX OPSIMBIX C
ITOMOIIIBIO NEPHEHANKYIISPHBIX MIJIOCKOCTEN
53 | OpToronajabHOE MPOEKTUPOBAHUE
ITocTpoenue ceueHuii Kyoa, IPU3MEIL, .
P N Y P https://resh.edu.ru/subject/lesson/4912/consp
54 | npaBUIBHOM MUPAMUJIBI C TOMOIIBIO ect/
OPTOTOHAJILHOM IPOEKIINU o
[TocTpoenue ceyenuii kyda, MPU3MBIL, )
P . y p https://resh.edu.ru/subject/lesson/4912/consp
55 | mpaBUIBHOM NUPaMUbI C TOMOUIBIO ect/
OPTOTOHAJILHON IPOEKIINU o
CummeTpus B IPOCTPAHCTBE OTHOCUTEIIBHO
56 | mnockoctu. ITnockocTn cumMMeTpuii B
MHOTOI'PaHHUKAX
57 [Ipu3Hak neprneHauKyJIIpHOCTH IPSMOU U https://resh.edu.ru/subject/lesson/4757/consp
TJIOCKOCTH KaK CJIEICTBUE CHMMETPUU ect/
58 | IlpaBunbpHbIE MHOTOTrpaHHUKH. Pacuér https://resh.edu.ru/subject/lesson/4757/consp
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paCCTOﬂHI/Iﬁ OT TOYKH O IINIOCKOCTH

ect/

[IpaBuiibHBIE MHOTOTpaHHUKU. Pacyér

https://resh.edu.ru/subject/lesson/4757/consp

>9 pacCTOSIHUMA OT TOYKH JI0 TJIOCKOCTH ect/
Crioco0OsI omyc eprie : .
" bl OTIYCTHTD TEPIICHIAHIYIAPET . https://resh.edu.ru/subject/lesson/7311/consp
60 | cuMMeTpus, CIBUT TOUYKH 110 MapajljieIbHOM ect/
psIMOM —
61 CnBur 1o HenmapaJieIbHON MPSAMOH, https://resh.edu.ru/subject/lesson/7311/consp
W3MEHEHUE PACCTOSHHI ect/
KontponpHas padota "B3anmuoe
62 | pacmoJio)eHue MPSIMBIX U TUIOCKOCTEH B 1
npocrpasncTse”
https://www.yaklass.ru/p/geometria/9-
TTOBTOPEHIE: YOI MEKTY MPSIMBIMHU HA klass/s‘ootnoshel‘n1a-mez.hdu-storor.1&m1—1— .
63 | II0CKOCTH, TPHIOHOMETpUS B IPOH3BOIHHOM uglami-treugolnika-skaliarnoe-proizvedeni -
’ 9222/sootnosheniia-mezhdu-storonami-i-
TPEYTONEHUKE, TCOPEMA KOCHHYCOB uglami-treugolnika-9281/re-7ad3359e-27dd-
4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-
TTOBTOpEHHE: YTOJ MEKITY klass/gootnosher}lla—me;hdu—storoqanuq— ‘
64 CKDELLHBAOIIMICS IIPAMBIMH B uglami-treugolnika-skaliarnoe-proizvedeni_ -
P p 9222/sootnosheniia-mezhdu-storonami-i-
TpOCTpaHCTBE uglami-treugolnika-9281/re-7ad3359e-27dd-
4ae0-9272-8f1ce3e75ec2
65 ['eoMeTprueckue METOIbI BEIYUCIIEHHUS YIJIa https://resh.edu.ru/subject/lesson/5754/consp
MEXY IPSMBIMU B MHOTOTPAHHUKAX ect/
https://www.yaklass.ru/p/geometria/10-
TIByrpanHEL yrom. CBOHCTBO THHCHHEIX klass/perpendikuliarnost-v-prostranstve-
66 yTb yroi. 1044 1/poniatie-dvugrannogo-ugla-priznak-
yIJ10B ABYTPaHHOTO yIJia perpendikuliarnosti-ploskostei-11035/re-
9aa441b9-4440-42d1-a6ab-0778481ce000
67 IlepnennukynspHsie miockoctu. CBoiicTBa https://resh.edu.ru/subject/lesson/4748/consp

B3aMMHO MEPIICHANUKYIISIPHBIX IUIOCKOCTEH

ect/
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68

[Ipu3Hak nepnesauKyIIpHOCTH IUIOCKOCTEH;
TeopeMa O NMPsAMOM IIEPECEUEHHUs IBYX
IIJIOCKOCTEN MEPIIEHAUKYIISPHBIX TPEThEH
IIJIOCKOCTH

https://resh.edu.ru/subject/lesson/4748/consp

ect/

69

[IpssmoyromnbpHBIN Napasuienenunesn; Kyo;
MU3MEPEHUS, CBOMCTBA IIPSMOYTOJILHOTO
napajuleJIenune1a

https://resh.edu.ru/subject/lesson/7731/consp

ect/

70

Teopema o AuaroHanu NpsSMOYyroabHOTO
napajuiesIenuIe1a ¥ ClIeCTBHE U3 Heé

71

CrepeomeTpuyeckre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aMMHBIM PACIIOJIOKEHUEM
MPSAMBIX U IJIOCKOCTH

72

[ToBTOpEHUE: CKpeluBaroLuecs IpsMble,
napajiesIbHble IUIOCKOCTH B CTaHAAPTHBIX
MHOTOI'paHHHKaX

73

[Tapa mapannenbHbIX MJIOCKOCTEN Ha
CKPEILMBAIOIIUXCS MPSAMBIX, PACCTOSIHHE
MEXAY CKPELIMBAIOIIUMUCS IPSIMBIMU B
MIPOCTBIX CUTYAIUSIX

74

Paccrostaue oT ToukHn J0 IINIOCKOCTH,
PacCTOAHUEC OT HpHMOfI J0 IINIOCKOCTHU

75

Breruucnenue paCCTOHHI/Iﬁ MCKAY
CKpCIIUBAIOIIUMUCA ITPAMBIMHA C IIOMOIIBIO
HepHeHﬂHKYHHpHOﬁ IIJIOCKOCTHU

76

Tpéxrpannslii yroi, HepaBeHCTBA AJIs
TpexrpaHHbIX yrioB. Teopema [ludaropa,
TEOPEMBI KOCUHYCOB U CUHYCOB JJIsI
TPEXTPAaHHOTO yIiia

77

DneMeHThI chepuuecKoil reOMEeTpHH:
re0/Ie3NYEeCKUe JMHUU Ha 3eMiie
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78 | KonTposbHas paboTa "Yrisl U pacCTOSTHUS" 1 1
79 CI/ICTCMaTI/ISaH"I/Iﬂ 3HaHUN "MHOTOIrpaHHUK U 1
€ro 3JIEMEHThI
30 [Tupamupa. Buasl nupamup. [IpaBunbaas 1 https://resh.edu.ru/subject/lesson/5866/consp
nupaMmuaa ect/
https://www.yaklass.ru/p/geometria/10-
31 [Tpusma. IIpsimMas v HaKIOHHAS TPU3MBI. 1 Eﬁffégiiﬂiﬁ?_ﬁg%ﬁﬁ?fda'Obemy'
Ilpasunsaas npasma mnogogrannika-prizma-9282/re-50c9alcc-
6¢c91-4£fd6-9b15-5741bf8ed0e6
32 [IpsiMoit mapaienenunes, NpsMoyroabHbIN 1
napajuiesienunesa, Kyo
83 | Beimykuble MHOTOrpaHHuku. Teopema Ditnepa 1
Brinykibie MHOTOrpanHuku. Teopema
84 | Dinepa. [IpaBuibHBIE U TOTYTPaBUIIbHBIE 1
MHOTOTpaHHUKH
85 | KontposbHas pabota "MHOrorpaHHuku" 1 1
36 [TonaTHEe BEKTOpA HA MJIOCKOCTH U B 1
MIPOCTPAHCTBE
87 | CymMa BEKTOpPOB 1
88 | Pa3HOCTH BEKTOPOB 1
89 | IIpaBuno napasienenumnena 1
90 | YMHOXeHuEe BEKTOpa Ha YUCIIO 1
91 Pasnoxenue BekTopa 1o 6a31z1c3vl TPEX 1
BEKTOPOB, HE JIEKAIUX B OJHOU IJIOCKOCTH
92 | CxkansipHO€ MPOU3BEACHHE 1
93 Brluucnenue yria Mexay BEKTOpaMu B 1
IIPOCTPAHCTBE
94 | Ilpocteiimme 3ajauu ¢ BEKTOpaMu 1
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95 | IlpocrTeiiiue 3aa4u ¢ BEKTOpaMu 1
96 | IlpocrTeiiiue 3aa4u ¢ BEKTOpaMu 1
97 | Ilpocteiiiue 3a7a4u ¢ BEKTOpaMu 1
98 | O600menne n cucTeMaTu3anus 3SHaHUK 1
99 | O0oOb1IeHNe U cucTeMaTH3aIUs 3HAaHUI 1
100 | MtoroBasi KOHTpoJIbHAs paboTa 1 1
101 | MtoroBasi KOHTpOJIbHAs paboTa 1 1
102 | O6ob1ieHne U cucTeMaTu3alus 3HaHui 1
OBUIEE KOJIMYECTBO YACOB I10 102 6

[TPOI'PAMME




11 KVIACC

KoaudecTBo 4acoB

ara DJIeKTpOHHbIe HH(ppoBbIe
Nen/m | Tema ypoka Bcero Koutpoabnpie | Ipakruseckue lzalsyqemm OﬁpaSOIl);aTe.]'IbeI(:b [E)ecypcm
padoTsbI padoThI
[ToBTopenue temsl "KoopauHarsl https://resh.edu.ru/subject/17/11/
1 BEKTOPA HA IJIOCKOCTH U B 1
npocrpaHcTee”
) [ToBTOpenue Tems! "CkansgpHoe 1 https://resh.edu.ru/subject/17/11/
MIPOU3BEACHNUE BEKTOPOB"
[ToBTOpenue Temsl "Brruncienue https://resh.edu.ru/subject/17/11/
3 yIJjla MEXKly BEKTOpaMH B 1
MIPOCTPAHCTBE"
[ToBTOpenue Temsl "YpaBHeHne https://resh.edu.ru/subject/17/11/
4 NPAMOM, MPOXOAAIIEH Yepe3 B 1
TOYKH"
5 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/subject/17/11/
YPaBHEHHE IUIOCKOCTH B OTPE3KAX
6 YpaBHEHUE MIOCKOCTH, HOpMaJlb, 1 https://resh.edu.ru/subject/17/11/
YPaBHEHUE IUIOCKOCTH B OTPE3Kax
7 BektopHoe npousBeeHne 1 https://resh.edu.ru/subject/17/11/
3 JIuHeiiHbIe HEpaBEHCTBA, JTUHEUHOE 1 https://resh.edu.ru/subject/17/11/
IIPOrPaMMHUPOBAHHE
9 JIuHeiHbIe HEpaBEHCTBA, TUHEUHOE 1 https://resh.edu.ru/subject/17/11/
IIPOrpaMMHUPOBAHHE
AHanuTU4YeCKrue METO/Ibl pacuéra https://resh.edu.ru/subject/17/11/
10 yria Mexay MpsIMbIMHU B 1
MHOTOTPaHHUKAX
AHanuTHYeCKre METOIbl pacyéra https://resh.edu.ru/subject/17/11/
11 yrila MeXAy IJIOCKOCTSAMHU B 1
MHOTOTPAaHHUKAX
12 Popmyiia pacCTOSIHUS OT TOYKH JI0 1 https://resh.edu.ru/subject/17/11/




IIJIOCKOCTH B KOOpAMWHATax

13

Haxoxnenue paccTosiHul OT TOUKH
JI0 TUIOCKOCTH B Ky0Oe

https://resh.edu.ru/subject/17/11/

14

Haxoxnenue paccTosiHul OT TOUKH
JI0 TUIOCKOCTH B ITPaBUIIBHOMN
nupamue

https://resh.edu.ru/subject/17/11/

15

KonTtponsHas padora
" AHanuTHuyeckas reoMmeTpus’"

https://resh.edu.ru/subject/17/11/

16

Ceuenus MHOT'OI'paHHHUKOB:
CTaHJAAPTHBIC MHOTOT'PAHHHUKHU

https://resh.edu.ru/subject/17/11/

17

CequI/ISI MHOFOFpaHHI/IKOB: METOL
CIIEZIOB

https://resh.edu.ru/subject/17/11/

18

CeueHusi MHOTOTPAHHUKOB:
CTaHJIapPTHBIE TIOCKOCTH,
repeceyeHusl MPSMbIX U TIOCKOCTEH

https://resh.edu.ru/subject/17/11/

19

[TapannenpHble NPsSIMbIE U TUIOCKOCTH:

mapalJICJIbHBIC CCUCHHA

https://resh.edu.ru/subject/17/11/

20

HapannenLHLIe IIPsAMBIC U ITJIOCKOCTH:

pacy€T OTHOIIECHUI

https://resh.edu.ru/subject/17/11/

21

HapannenLHLIe IIPsAMBIC U ITJIOCKOCTH:

YIJIBI MEXAY CKPEIIUBAOIIUMUCS
IIpAMBIMHA

https://resh.edu.ru/subject/17/11/

22

[lepnieniuKynsapHbIE MPSMBIC U
IJIOCKOCTHU: CTaHIapPTHBIE Taphbl
MePIEeHIUKYISAPHBIX TIIOCKOCTEH U
MPSIMBIX, CHMMETPHH
MHOTOTPaHHUKOB

https://resh.edu.ru/subject/17/11/

23

[leprieHAuKyNspHBIE MIPSIMBIE U
IJIOCKOCTHU: TEOPEMA O TPEX
NEePIEeHANKYIIpax

https://resh.edu.ru/subject/17/11/
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[IepnenuKysipHBIE IPSMBIE U
IIJIOCKOCTH: BBIYHUCIICHUS JUIMH B
MHOTI'OTPaHHUKAX

https://resh.edu.ru/subject/17/11/

25

[ToBTOpenue: mionaau
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TJI0I A IeH, COOOpaKeHHS TTIO100Us

https://resh.edu.ru/subject/17/11/

26

[ToBTOpEenue: monaau
MHOTOYT'OJIbHUKOB, (POPMYJIBI JIsI
TJI0IIA IeH, COOOpaKEeHHS TO100Us

https://resh.edu.ru/subject/17/11/

27

[ToBTOpEHME: omaan
MHOTOYT'OJIbHUKOB, (DOPMYJIBI JIsI
TIJTOTAIEH, COOOPaKEHHUS TI0100MsI

https://resh.edu.ru/subject/17/11/

28

[Tnomaay cedeHnit MHOTOTPAaHHUKOB:
TJIONIA/IA TTOBEPXHOCTEH, pa3pe3aHus
Ha 4aCTH, COOOpaKEeHHUsI 10100

https://resh.edu.ru/subject/17/11/

29

[lnomany ceyeHnii MHOTOTPaHHHUKOB:
IO/ TTOBEPXHOCTEH, pa3pe3anus
Ha 4aCTH, COOOPaKEHHsI 110100Us

https://resh.edu.ru/subject/17/11/

30

Kontponbras padota "[loBropenue:
MHOTOTPaHHUKH, CEUCHUS
MHOTOI'PaHHUKOB"

https://resh.edu.ru/subject/17/11/

31

O06bém Tena. O6beM NPSIMOYTOJIBLHOTO
napaJuiesenure/a

https://resh.edu.ru/subject/17/11/

32

3anaun 00 yaBoeHUH Ky0a, o
KBaj[paType Ky0a; O TPUCEKIIUH yriia

https://resh.edu.ru/subject/17/11/

33

CrepeoMeTpHuueckue 3aaauu,
CBSI3aHHBIE C 0OBEMOM
MPSIMOYTOJIBHOTO MapaJuieNienuneia

https://resh.edu.ru/subject/17/11/

34

HpI/IKHa,[[HLIe 3aga4u, CBA3aHHBIC C
BBIUHCIICHUEM 00bEMA

https://resh.edu.ru/subject/17/11/




IPSIMOYTOJIBHOTO MapauleIenuIeaa

35

O06BEM IpsAMOI TPU3MBI

https://resh.edu.ru/subject/17/11/

36

CrepeomMeTpuiecKue 3a/1auu,
CBSI3aHHbIE C BHIYHCIIEHUEM 00bEMOB
MIPSIMOM TPU3MBI

https://resh.edu.ru/subject/17/11/

37

[TpuknagHbie 3a1auu, CBsI3aHHBIE C
00BEMOM NPSMON MPU3MBI

https://resh.edu.ru/subject/17/11/

38

Brruncnenne o0bEMOB TEI C

IIOMOIIIBIO onpenenéHHoro HHTCrpaia.

O06bEM HaKJIOHHOM MPU3MBI

https://resh.edu.ru/subject/17/11/

39

Brruncnenne 006EMOB TEI C

IIOMOIIIBIO onpenenéHHoro HHTCErpaia.

O6BEM UpamMu/Ibl

https://resh.edu.ru/subject/17/11/

40

®dopmyna 00bEMa TUPaAMUIBL.
OTHO1IeHNE 00BEMOB MTUPAMUJL C
001muM yriom

https://resh.edu.ru/subject/17/11/

41

dopmya 00bEMa TUPaAMUIBL.
OTtHo1IeHNEe 00BEMOB MTUPAMUJL C
00IIKM yTIIOM

https://resh.edu.ru/subject/17/11/

42

CrepeoMeTrpuueckue 3a1auu,
CBsI3aHHbIE C 00bEMaMU HAKJIOHHOM
TIPU3MBI

https://resh.edu.ru/subject/17/11/

43

CTepCOMeTpI/I‘IeCKI/Ie 3aJa4u,
CBsI3aHHBIE ¢ 00BEMaAMHU IMHUpaMU bl

https://resh.edu.ru/subject/17/11/

44

[Ipuknagabie 3a1a4m MO TEME
"O0BEMBI TeN", CBSI3aHHBIC C
00BEMOM HAKIIOHHOW TIPU3MBI

https://resh.edu.ru/subject/17/11/

45

[IpuknanHeie 321241 10 TEME
"O0BEMBI TeN", CBS3aHHBIC C
00BEMOM MUPAMHU/IBI

https://resh.edu.ru/subject/17/11/




46

[Tpumenenne 00bEMOB. Brruncinenne
PacCTOSAHHUA 10 INIOCKOCTH

https://resh.edu.ru/subject/17/11/

47

KonTponsHas padora "O0béM
MHOTOTpaHHUKa"

https://resh.edu.ru/subject/17/11/

48

]_II/IJ'II/IH)IPI/I‘-IGCKaSI IMOBCPXHOCTD,
00pasyrolue MUJINHIPUIECKOM
IIOBEPXHOCTH

https://resh.edu.ru/subject/17/11/

49

Hunuuap. [psamoit kpyrosou
nunuHap. [Inomane noBepxuocTn
LUAJIMHIPA

https://resh.edu.ru/subject/17/11/

50

Konnueckas moBEpXHOCTB,
00pazyromne KOHNIEeCKOM
noBepxHocTh. Konyc

https://resh.edu.ru/subject/17/11/

51

CedeHue KOHyca IIIOCKOCTHIO,
napajuIeIbHOM MIOCKOCTH OCHOBAHUS

https://resh.edu.ru/subject/17/11/

52

VYceuénnsiii konyc. M3o0paxenue
KOHYCOB H YCE€YEHHBIX KOHYCOB

https://resh.edu.ru/subject/17/11/

53

[Tmomaabs 60KOBOM MOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYyCa

https://resh.edu.ru/subject/17/11/

54

[Tmomaabe 60KOBOM MOBEPXHOCTH H
MTOJTHOM MOBEPXHOCTH KOHYyCa

https://resh.edu.ru/subject/17/11/

55

CrepeomeTpHuueckue 3a1aun Ha
JI0Ka3aTeIbCTBO U BBIYUCICHHE,
MIOCTPOEHHEM CEUEHUH LMIMHApa,
KOHYca

https://resh.edu.ru/subject/17/11/

56

CrepeoMeTrpuueckue 3a1aui Ha
JIOKa3aTeNIbCTBO U BBIYMCIICHUE,
IIOCTPOCHUEM CEYEHMI LIUIMHPA,
KOHyca

https://resh.edu.ru/subject/17/11/

57

HpI/IKJ'Ia,[[HLIe 3aga4u, CBsA3aHHBIC C

https://resh.edu.ru/subject/17/11/




MUJIUHAPOM

58

HpI/IKJIaI[HI)IC 3aJa44, CBA3aHHBIC C
MUJIMHAPOM

https://resh.edu.ru/subject/17/11/

59

Cdepa u map

https://resh.edu.ru/subject/17/11/

60

Ilepeceuenue cdepsl 1 mapa ¢
miockocThio. Kacanue mapa u chepsl
IJI0CKOCTRIO. By u n3obpaxenue
mapa

https://resh.edu.ru/subject/17/11/

61

[Tepecedenue cdepsl u mapa ¢
miockocThio. Kacanue mapa u chepst
MJIOCKOCTRI0. By u n3o0paxkenue
mapa

https://resh.edu.ru/subject/17/11/

62

VYpasuenue chepsl. [Tnomanp cheps
u e€ yacTeil

https://resh.edu.ru/subject/17/11/

63

Cummetpus chepsl U mapa

https://resh.edu.ru/subject/17/11/

64

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYMCIICHUE,
CBsI3aHHBIE CO chepoi U Mapom,
MIOCTPOCHUEM UX CEYCHHI
IJIOCKOCTBIO

https://resh.edu.ru/subject/17/11/

65

CrepeoMeTrpuueckue 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U BHIYHMCIICHUE,
CBsI3aHHBIE CO chEepoi U Mapom,
MOCTPOCHUEM UX CEUCHHI
MJIOCKOCTBIO

https://resh.edu.ru/subject/17/11/

66

[MpuknagHbie 3312491, CBSI3aHHBIE CO
cdepoii u mapom

https://resh.edu.ru/subject/17/11/

67

HOBTOpeHI/IeZ OKPYXHOCTBH Ha
IIJIOCKOCTH, BBIYUCIICHUS B
OKPYXHOCTH, CTAHAAPTHBIC HOI[06I/I$I

https://resh.edu.ru/subject/17/11/




68

Pazmmunsnie KOM6I/IHaIII/II/I TCII
BpallCHUA 1 MHOTOI'PaHHHUKOB

https://resh.edu.ru/subject/17/11/

69

3anauu no teme "Tena u
IIOBEPXHOCTHU BpaleHus"

https://resh.edu.ru/subject/17/11/

70

3anauu o teme "Tena u
MIOBEPXHOCTH BpaleHus"

https://resh.edu.ru/subject/17/11/

71

Kountponsnas paborta "Tena u
MTOBEPXHOCTH BpalieHus"

https://resh.edu.ru/subject/17/11/

72

O6bem umuHApa. Teopema 06
00BbEME MPSIMOTO MHJINHIPA

https://resh.edu.ru/subject/17/11/

73

Brruncnenne 006EMOB TEI C

IIOMOIIIBIO onpenenéHHoro HHTCErpaia.

O06BEM KOHYCa

https://resh.edu.ru/subject/17/11/

74

ITmomamy OOKOBOM U ITOJIHOM
MTOBEPXHOCTH KOHYCa

https://resh.edu.ru/subject/17/11/

75

CrepeomeTpuyecKkue 3a1auu,
CBSI3aHHBIE C BHIYHCIEHUEM 00bEMOB
UWINHPA, KOHYyca

https://resh.edu.ru/subject/17/11/

76

[Ipuknagabie 331291 110 TEME
"OOBEMBI U TUIOIIAN TIOBEPXHOCTEH
Ten"

https://resh.edu.ru/subject/17/11/

77

O0BEM 1Iapa U MapOBOTO CEKTOPA.
Teopema 06 o6bEMe mrapa. [Tnomans
ctepsl. CTepeoMeTpruICeCKUe 3a/1a4H,
CBSI3aHHBIE C BEIYMCIEHUEM 00BEMOB
1apa, mapoBOro CerMeHTa u
IApPOBOTO CEKTOpa

https://resh.edu.ru/subject/17/11/

78

[IpuknaaHele 3a1a4u IO TEMe
"O0BEMBI TeN", CBSA3AaHHBIC C
00BEMOM 11apa M MJIOMIAIbI0 CEpHl.

https://resh.edu.ru/subject/17/11/




COOTHONICHUS MEXTy IIOIIAIMHU
MOBEPXHOCTEH U 00BEMaMHU
MTOJOOHBIX TEJ

79

[TogoGHBIE TeTa B TPOCTPAHCTBE.
N3menenue 06bE€Ma npu mog00uu.
CrepeoMeTrpuueckue 3a1auu,
CBsI3aHHBIE C BHIYHCIICHHEM 00BEMOB
TEeJ ¥ IIOMA/ICH TOBEPXHOCTEH

https://resh.edu.ru/subject/17/11/

80

Kontponbnas padota "[lnomanu
MTOBEPXHOCTU U 00BEMBI KPYTJIBIX
Ten"

https://resh.edu.ru/subject/17/11/

81

JIBM>KEHUs MPpOCTPaHCTBA.
OtoOpaxenus. [IBuxeHus u
paBeHcTBO ¢uryp. OOmme cBoricTBa
IBIDKECHUN

https://resh.edu.ru/subject/17/11/

82

Bupl 1BukeHMIN: TapauienbHbII
MePEHOC, IICHTPAbHAS CHUMMETPHS,
3epKaJIbHAsi CHMMETPHSI, TTIOBOPOT
BOKPYT NPAMOi

https://resh.edu.ru/subject/17/11/

83

[IpeobOpazoBanus nomoous. [psimas u
ctepa Diinepa

https://resh.edu.ru/subject/17/11/

84

FeOMeTpI/I‘IeCKI/Ie 3aJa44 Ha
IIPUMCHCHUC IBUKCHUA

https://resh.edu.ru/subject/17/11/

85

KontponbHas padoTa "BekTopsl B
npocrpanctae"

https://resh.edu.ru/subject/17/11/

86

O6o6matomee nmosropeHue 11
MOHSATUNA U METOJIOB Kypca F€OMETpUu
10-11 knaccoB, cucTeMaTH3aIHs
3HaHwmii: "[lapannenbHOCTh IPSIMBIX U
IJIOCKOCTEN B MPOCTpaHCTBE"

https://resh.edu.ru/subject/17/11/




87

Ob6o6maromee moropenue 11
MOHATUH U METOJOB Kypca TeOMETpUH
10-11 knaccoB, cucTeMaTH3aLHs
3HaHMi: "BekTopsl B mpocTpaHcTBE"

https://resh.edu.ru/subject/17/11/

88

O6o06maromiee nosropenue 11
MOHATUH M METOZOB Kypca TeOMETpUH
10-11 knaccoB, cucTeMaTH3alM
3HaHMi: "BekTopsl B mpocTpaHcTBe"

https://resh.edu.ru/subject/17/11/

89

O6o06maromiee nosropenue 11
MIOHSATUH U METOJIOB Kypca F€OMETpUH
10-11 kmaccoB, cUCTeMaTH3AIHS
3HaHuii: "OO0beM MHOTrOrpaHHHUKaA"

https://resh.edu.ru/subject/17/11/

90

O6o06maromiee noproperue 11
MOHATHI U METOJIOB Kypca reOMeTpUun
10-11 kmaccoB, cucTeMaTH3aIHs
3HaHui: "O0beM MHOTOTrpaHHUKA"

https://resh.edu.ru/subject/17/11/

91

O6o6matomee moroperue 11
MOHSATHUN U METOJIOB Kypca reOMETpUH
10-11 knaccoB, cucTeMaTH3aIHs
3Hanuil: "Ilnomanym noBepxXxHoCTH U
00BEMBI KPYTIIbIX TEN"

https://resh.edu.ru/subject/17/11/

92

O6o6matomee mosroperue 11
MOHATHI U METOJIOB Kypca reOMETpUun
10-11 knaccoB, cucTeMaTH3aIHs
3HaHuii: "Ilnomany noBepxXHOCTH U
00BEMBI KPYIJIBIX TET"

https://resh.edu.ru/subject/17/11/

93

Htoropas KOHTPOJIbHAsA pa60Ta

https://resh.edu.ru/subject/17/11/

94

Htoropas KOHTPOJIbHAsA pa60Ta

https://resh.edu.ru/subject/17/11/

95

[ToBTOpEHue, 06001mEeHNEe U
crcTeMaTH3allHsl 3HAHUI

https://resh.edu.ru/subject/17/11/
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Hcropus pasBUTHS CTEPEOMETPUM KaK
HAYyKU U €€ poJib B Pa3BUTUHU
COBPEMCHHBIX MHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHUI

96

https://resh.edu.ru/subject/17/11/

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX WHIKCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

97

https://resh.edu.ru/subject/17/11/

Hcropus pasBUTHS CTEPEOMETPHUH KaK
HAYKU U €€ poJib B Pa3BUTUH
COBPEMEHHBIX UHKEHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTHI

98

https://resh.edu.ru/subject/17/11/

Hcropus pasBUTHs CTEPEOMETPHUH KaK
HAyKH! " €€ POJIb B Pa3BUTUU
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

99

https://resh.edu.ru/subject/17/11/

WcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX HH)KEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJOTUI

100

https://resh.edu.ru/subject/17/11/

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH U €€ poJib B pa3BUTHH
COBPEMEHHBIX UHKEHEPHBIX U
KOMITBIOTEPHBIX TEXHOJIOTUI

101

https://resh.edu.ru/subject/17/11/

HcTopus pa3BUTHS CTEPEOMETPUH KaK
HayKH 1 €€ poJib B pa3BUTHH
COBPEMEHHBIX NHKEHEPHBIX U
KOMIBIOTEPHBIX TEXHOJIOT U

102

https://resh.edu.ru/subject/17/11/

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

102
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POBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

10 KIIACC
Kon .
N ROBEPREMONG IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThl 0CBOEHHS OCHOBHO
o0pa3oBaTe/ibHOI NPOrpaMMbI CpeIHero o01ero 06pa3oBaHus
pe3yJabTara
7 I'eomerpus
7.1 OrniepupoBaTh NOHIATHAMU: TOUKA, MPAMAsi, IIOCKOCTh
79 [IpuMeHsSITh aKCHOMBI CTEPEOMETPHH M CIEJICTBUS W3 HHUX MPU PEIICHUH
T€OMETPUUECKHX 3a/1a4
73 OnepupoBaTh MOHATUSIMH: MAPALICTBHOCTh U MEPIIEHIUKYISIPHOCTD MPSMBIX
' U TUIOCKOCTEHN
74 KnaccudumupoBaTs B3aMMHOE PpACIOJIOKEHUE TPSIMBIX M IUIOCKOCTEH B
MMPOCTPAHCTBE
OnepupoBaTh TOHATHSAMHU: JBYTPAaHHBIA YroJi, TPaHW JBYIPAHHOTO YTJIa,
7.5 pedpo ABYrpaHHOTO yria, IMHEWHBINA Yoyl IBYTPAaHHOTO YIJIa, TpayCcHas Mepa
JIBYTPAHHOTO yria
76 OnepupoBaTh TOHATHSAMHU: MHOTOTPAHHUK, BLIHyKnVHﬁ U HEBBITYKJIBIN
MHOT'OTPaHHUK, AJIEMEHThl MHOIOTPaHHUKA, TPaBUIbHBII MHOTOTPAHHUK
77 PacriozHaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHHUKOB (IMpaMuaa, MpuU3Ma,
' MPSIMOYTOJIBHBIN MapajuiesienuIie 1, Kyo)
Knaccuduimposats MHOTOI'PAHHUKH, BBIOUpast OCHOBAHUS JUTSL
7.8 KJ1accupUKauu (BBIMYKJIbIE U HEBBITYKJIbIE MHOTOIPAaHHUKH, MPaBUIbHBIE
MHOTOTPaHHHKH, MPSMBbIE U HAKJIOHHBIE TPU3MBI, TapaJUIeIICITHIIe b))
7.9 OnepupoBaTh NOHATUAMU: CEKYyIIasl IIIOCKOCTh, CECYHEHUE MHOTOIPaHHUKOB
710 OOBACHATP MPHUHLMUIBI MMOCTPOCHUS CEYEHU MHOTOTPAHHUKOB, HCHOJb3YA
METOJ] CJIEJIOB
Ctpouthb ceyeHHs] MHOTOTPAaHHUKOB METOJIOM CJIEIOB, BBITIOJIHATH (BBIHOCHBIE)
7.11 IUIOCKHE YEPTEeKU U3 PUCYHKOB MHPOCTHIX OOBEMHBIX (GUTYp: BUJ CBEpXY,
cOOKy, CHU3Y
Pematp 3a7aun Ha HaXOKJIEHUE TEOMETPUUYECKUX BEIUMYMH MO 00pas3iaM HUiu
aIropuT™MaM, NPUMEHSS W3BECTHBIE AHAIMTHUUECKHE METOJbl IMPHU PELIECHUU
7.12 CTaHJAPTHBIX MAaTEMAaTHMYECKUX 3aJa4 Ha BBIYKMCIIEHUE PACCTOSIHUM MEXIy
JBYMsI TOYKAMH, OT TOYKH JO MpPSAMOH, OT TOYKUIAO IUIOCKOCTH, MEXIY
CKpEUIMBAIOIINMUCS TPSIMBIMHU
Pematp 3a7aun Ha HaXOKJIEHUE TEOMETPUUYECKUX BEITUYMH MO 00pa3aM iU
aNropuT™MaM, MPUMEHSS W3BECTHbIE AHAIMTHUUYECKHE METOJbl MPH PELIECHUU
7.13 CTaHIAPTHBIX MaTEMaTHYECKUX 3a/lad Ha BBIUYMCICHUE YIJIOB MEXKIY
CKPEUIMBAIOIINMUCS TPSAMBIMU, MEXAY HOPsIMOM U IUIOCKOCTBIO, MEXKAY
IJIOCKOCTSIMU, ABYIPAHHBIX YIJIOB
Boruncnsate 00bEMBI M TIJIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (MPHU3MA,
7.14 nupamMuia) ¢ TpUMEHEHHeM (GOpMYJ, BBIYHCISATh COOTHOIICHHUS MEXKIY
TUIONIAASIMH TTOBEPXHOCTEH, 00hEMAaMHU 1OJOOHBIX MHOTOT'PAHHUKOB
7.15 OnepupoBaThb NOHSATUSMU: CHMMETPHS B TPOCTPAHCTBE, IEHTP, OCh U
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IUIOCKOCTh CHMMETPHH, LIEHTP, OCh M TUIOCKOCTh CHMMETPUHU (PUTYPBI

W3Bnekarb, mpeoOpa3oBeIBaTh ¥ HWHTEPIPETUPOBATH HHPOPMAIUIO O

7.16 IPOCTPAHCTBEHHBIX I€OMETPUYECKUX  (Urypax, IPEACTaBICHHYIO Ha
yepTrexax U pUCyHKax
[TpumensTh reomMeTpuyeckue (pakThl U pEIICHUS] CTEPEOMETPUIECKUX 3a/1aY,
7.17 IIPEAINOJIAraloIMX HECKOJBKO IIAaroB PEIICHMS, €CIU YCIOBUS ITPUMEHEHUs
3aJaHbl B SIBHOH (opme
718 [IpumeHaTsr  mpoCTEWIIME OPOTPaMMHBIE  CPEACTBA W JJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI TP PEILICHUH CTEPEOMETPUUYECKUX 3a]1a4
719 [IpuBouTE mpuMEpbl MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOJEe U
YKU3HHU, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpuMeHsTh MOMydYEeHHbIE 3HAHUS Ha MpaKTHKE: aHAIW3UPOBATh pealbHbIC
CUTYallud U NPUMEHSATh M3YYEHHBIE TOHATHSA B MPOIECCE MOUCKA PELICHMS
MaTeMaTH4eCKu CHOPMYIUPOBAHHON MNpOOJIEMBbl, MOJEINPOBATh peabHbIE
7.20 CUTyallUM Ha A3bIKE TI'E€OMETPUHU, HCCIEA0BATh IIOCTPOCHHBIE MOJEIU C
WCIIOJIb30BAHUEM T'€OMETPUUYECKUX TMOHATUH U TEeopeM, ammapara anreopsl,
pelaTh NpakTUYecKue 3a7ayd, CBSI3aHHbIE C HAXOXKJIEHHEM IeOMETPHUYECKHX
BEJIMYMH
11 KJIACC
Kon .
eI IIpoBepsiemble NpeMeTHbIE Pe3yJIbTaThl 0CBOCHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbI CpeHero 001ero o0pa3oBaHusi
pe3yJibTara
6 ['eomeTpus
OnepupoBaTh MOHATHSAMH: LMIUHApPUYECKas IOBEPXHOCTb, oOOpa3ymolne
6.1 WIMHIPUYECKON  TMOBEPXHOCTH, UWIMHIpP, KOHHYECKas IOBEPXHOCTD,
o0Opa3yrolire KOHHYeCKO MOBEPXHOCTH, KOHYC, chepuueckasi IOBEpXHOCTh
6.2 Pacnio3naBate Tena BpameHus (MUJIMHIP, KOHYC, cdepa U map)
6.3 OOBICHATH CITOCOOBI OJIYUYEHHUS TEJ BpalCHUS
6.4 KrnaccuduimpoBars B3auMHOE pacioioskeHue chepbl U MI0CKOCTH
OnepupoBaTh MOHATHUSMU: IIAPOBON CETMEHT, OCHOBAaHUE CETMEHTAa, BHICOTA
6.5 CerMEHTa, IIApOBOH CIOW, OCHOBaHHE MIAPOBOTO CJIOS, BBHICOTA IIIAPOBOTO
CJI0s1, IIAPOBOM CEKTOP
6.6 Boruncnate  00bEMBI M IJIOMQAM  TOBEPXHOCTEH  Ten  BpalleHHs,
) T€OMETPHUECKUX TeJl C MPUMEHEHHeM (popmyl
6.7 OnepupoBaTh NOHITUSAMH: MHOTOTPAHHUK, BIIUCAHHBIN B cepy U ONMUCAHHBIN
' OKO0JIO cepsl, cdepa, BIUCAaHHAS B MHOTOI'PAaHHMK WJIM TEJIO BpaIlleHUs
6.8 BbIuncnaTh COOTHOIIEHUS MEXIy IUIOMAAIMU TOBEpXHOCTeH M 00bEMaMu
] MOTI0OHBIX TeJN
6.9 H3o§_pa>1<an u3ydaemble (UIYpbl OT PYKH M C TPUMEHEHHEM MPOCTHIX
YEpTEKHBIX HHCTPYMEHTOB
6.10 BbINONHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU M3 PUCYHKOB MPOCTHIX 0OBEMHBIX
) ¢uryp: Buj cBepxy, COOKy, CHU3Y; CTPOUTh CEUEHHs TEJl BPALCHUS
6.11 W3BnekaTb, MHTEPIPETUPOBAaTH M  TNpeoOpa3oBbIBaTh HMHGOPMAIMIO O
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MIPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (PUTypax, MPEICTABICHHYIO Ha YepTexax
U PUCYHKaX

6.12

[TpumensTh TeOMeTprUecKue (aKThl IS PEIICHHs] CTEPEOMETPHUECKUX 3a]1ad,
NPEIOIaraloIuX HECKOJIBKO IIArOB PEIICHHUs, €CIH YCIOBUS TPUMEHEHUS
3aJaHbl B SIBHOK (opme

6.13

OnepupoBaTh NOHSATUEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJIH?ITI) HeﬁCTBHﬂ CIIOKCHUA BGKTOPOB, BbIYUTAHUA BGKTOpOB Hu
YMHO)KGHI/UI BGKTOpa Ha 4YHucCJo, 06T)$ICH$ITI>, KaKuMHu CBOﬁCTBaMH OHHA
oOmazmaroT

6.15

[IpuMeHsTh NpaBUIO NapauIeIenuneia Ipy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh NOHATUSMHU: JI€KAPTOBBI KOOPJIMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMWHATHI BEKTOPA, YrOJ MEXIY
BEKTOPAMHM, CKaJspHOE IMPOU3BEACHUE BEKTOPOB, KOJUIMHEApHBIE H
KOMIUIAHAPHBIE BEKTOPBI

6.17

Haxomuts cymMMy BEKTOPOB M MPOU3BEJCHHE BEKTOpA Ha YMCIIO, YTOJ MEXIY
BEKTOpaMH, CKaJIIpHOE TMPOU3BEACHHUE, pPACKIaJIbIBaTh BEKTOp IO ABYM
HEKOJUIMHEAPHbIM BEKTOpaM

6.18

3a)IaBaTB IIJIOCKOCTh YPAaBHCHUEM B ﬂeKapTOBOfI CUCTEME KOOpAHAT

6.19

Pemate mpocteiimmie reomMeTpuuecKkue 3amayd Ha TPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJIa

6.20

Pemate 3amauM  Ha JOKa3aTeabCTBO MAaTEMATHUYECKHX OTHOIIEHWN U
HaxX0XJICHHE TEeOMETPUYCCKMX BEIMYMH IO 00pa3laM WIH aJIropuTMam,
MPUMEHSST M3BECTHBIC METOBI MPU PEHICHWH CTAaHJIAPTHBIX MaTeMAaTHYECKUX
3a1a4

6.21

[IpumensTs  mpocTeiiliie  mnporpaMMHBIE  CPEACTBA U AIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUYECKUX 3a]1a4

6.22

[IpuBoauTE mpuUMEpHl MaTEMaTHYECKUX 3aKOHOMEpPHOCTEH B MpUpOJie U
YKU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE

6.23

[IpuMeHsATh MOJYYEHHbIE 3HAHUS HA MPAKTHUKE: aHAIM3UPOBATH pealibHbIC
CUTyallud U MPUMEHATh WU3YYCHHBbIC MOHSITHS B IMpPOLIECCE MOUCKA PEIICHUs
MaTeMaTHYeCKu CGHOPMYIHUPOBAHHON MPOOJIEMbI, MOJEIUPOBATh pPEabHBIC
CUTyallud Ha $3bIKE T'€OMETPHUU, HCCIEAOBATh IOCTPOCHHBIE MOJETH C
UCIOJIb30BAHUEM T'€OMETPUUYECKUX TOHATUNA W TEOopeM, ammapara anreOpsl,
peliaTh NpakKTUYeCKUe 3a7ayu, CBSI3aHHBbIE C HAXOXKICHHEM TI'€OMETPUUYECKUX
BEJIMYUH
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INPOBEPAEMBIE SJIEMEHTBI COAEPKAHUA
10 KVIACC

Koxa
7

IIpoBepsiemMblii 31eMeHT COepPKAHUSA
['eomerpus

7.1

OcHoBHbIE IOHATHA cTepeoMeTpun. Touka, npsimasi, I0CKOCTb, IPOcTpaHcTBO. [loHsATHE
00 aKCHOMAaTHYeCKOM TIOCTPOCHUHU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHUHU U CIICICTBHS
13 HUX

7.2

B3anMHOe pacrionokeHue nNpsMbIX B IPOCTPAHCTBE: NEPECEKAOIINECS, TapAIIJIEIbHbIE U
CKpenuBamomuecs npsmsle. [lapainenbHOCTs NPAMBIX U INIOCKOCTEN B IIPOCTPAHCTBE:
NapajuleJbHbIE  MpsIMBIE B IPOCTPAHCTBE, MApAJUICIBHOCTh  TPEX  INPSAMBIX,
MapaJUIEIbHOCTh MPSAMOM M IUIOCKOCTH. YTJBIC COHAIIPABICHHBIMM CTOPOHAMH, YIroOJl
MEXIy MNpsAMBIMM B IpoCTpaHcTBE. [lapayuieNbHOCTh INTOCKOCTEH: IapajuleIbHbIE
IIJIOCKOCTH, CBOMCTBA MapajuIeNIbHBIX IIOCKOCTEW. IIpocredimme npoCcTpaHCTBEHHBIE
(buryphl Ha TUIOCKOCTHU: TETpadp, KyO, mapauiesenuIie], HOCTPOCHHE CEUCHUM

7.3

[lepneHUKYISIpHOCTE NPSAMOM M IUIOCKOCTH: TNEPIEHAMKYJISPHBIE MpsIMBIE B
IIPOCTPAHCTBE, MpPSMBIE MapAJJIENbHBIE W NEPIECHANKYISPHBIE K IUIOCKOCTH, MPHU3HAK
MEPIEHIUKYISIPHOCTA MPSAMOM M IUIOCKOCTH, TEOPEMa O NPSIMOM MNEPIECHINKYISIPHOU
IIJIOCKOCTH. YTJbI B MPOCTPAHCTBE: YrOJ MEXAY HPSIMOM M IJIOCKOCTBIO, ABYIPAHHBIN
yroJI, TMHEWHBIN YrOoJl ABYTPaHHOrO yria. [lepneHauKymnsap 1 HaKJIOHHBIE: PACCTOSTHUE OT
TOUKU JI0 IUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10 IUIOCKOCTH, MpOeKuus (GUrypsl Ha
IJIOCKOCTh. [lepneHIuKyIApHOCTh IUIOCKOCTEHW: NPHU3HAK INEPHEHAMKYIAPHOCTH ABYX
mIockocteil. Teopema o TpEX MeprneHANKYIsIpax

7.4

[loHsiTHE MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBINYKJIbIE U
HEBBINYKJIblE MHOTOIPaHHUKH, pa3BEPTKA MHOTorpaHHuka. [Ipu3ma: n-yroiapHas npusma,
rPaHd M OCHOBaHUS MPHU3MBI, NpsAMas W HAKIOHHAs MPU3MbI, OOKOBas M IMOJIHAs
MOBepXHOCTh mpu3Mel. [lapanienenuresn, NpSMOYrOJbHBIA MapajljiesieNuIes U €ero
cBoiictBa. [lupamupa: n-yroiapHasi mupaMujia, TpaHd ¥ OCHOBaHHUE NMUPaMUbl, OOKOBas U
MOJIHAs TMOBEPXHOCTb MUPAMU[BI, TMpaBWIbHAS M yCEYEHHAs NUpaMUia. DJIEMEHTHI
npu3Mel ¥ nupamuzbl. [IpaBuiibHbIE MHOTOTPAHHUKH: TOHATHE MPABHJIBHOTO
MHOTOTpaHHHUKa, [MpaBWIbHAasg TMpU3Ma M [paBWIbHAs NUpaMuJa, MpaBUIbHAS
TpeyrojbHas MUpaMuaa U NpaBUIbHBIA TeTpadap, KyO. [IpencraBieHue o mpaBUIBHBIX
MHOTOTpaHHUKAX: OKTadp, AOACKadIp U nKocarapyrue CedeHus NpU3Mbl U MTHPAMMU/IBI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBC: CUMMCTPHA OTHOCHUTCIIbHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OneMeHThI CUMMCTPHUU B IMUpamMuaax, ImapauiCjICimIcaax, IIpaBUJIbHBIX
MHOTI'OI'paHHUKAX

7.6

Beruncnenue 31eMeHTOB MHOTOTPAaHHUKOB: pEOpa, nuaronanu, yrisl. [Inomans 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOMN MPU3MBI, IUIOIAlb OCHOBAaHUIL, Teopema o
OOKOBOW MOBEPXHOCTHM NpsAMONW mpu3Mbl. [D1omans OOKOBONH MHOBEPXHOCTH H
MOBEPXHOCTH MPaBWIBHOW MHpaMH[bl, T€OpeMa O IUIOMAAW YCEUEHHOW MHUPaMMIBI.
[Tonsitue 06 066éMe. OO6BEM nUpaMuIpbl, IPU3MBI

7.7

HO,Z[O6HLI€ TCJIa B MPOCTPAHCTBC. CooTHoOI1IECHHS MCXKAY IUIomMaassMunu HOBerHOCTeﬁ,
00BEMaMH HO,Z[O6HBIX TCII

11 KVIACC
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IIpoBepsiemMblii 31eMEeHT COepPKAHUSA
I'eomerpust

6.1

Hunuaapuyeckas NOBEPXHOCTh, 00pa3yroIIMe IMIMHIPUYECKON IMOBEPXHOCTH, OCh
OWIMHAPUYECKON moBepXHOCTH. LlunmmHap: ocHoBaHust M OOKOBas IMOBEPXHOCTH,
00pasyromas 1 0Ch, IIIONIa s OOKOBOM M MOJIHON MOBEPXHOCTH

6.2

Konnueckass moBepxHOCTb, 00pa3yolue KOHUYECKON MOBEPXHOCTH, OCh M BEpILIHMHA
KOHHYECKoi moBepxHOCTH. KoOHyc: ocHOBaHMe M BepluHa, 00pa3yromas U OCh,
oAb OOKOBOW M TIOJHOW IMOBEPXHOCTH. YCEUYEHHBIH KOHYyC: OoOpa3yromue u
BBICOTA, OCHOBAaHUA U OoKoBas IMOBEPXHOCTH

6.3

Cdepa u map: ueHtp, paauyc, AMaMeTp, IUIOMIaAb MOBEpXHOCTU cepbl. B3anmuoe
pacnojio’)keHue cdepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe, Iuionanb

cdepbl

6.4

N300pakenue Ten BpalieHus Ha II0CKOCTH. Pa3BépTka IMIMHApPA U KOHYCa

6.5

KomOunamum Ten BpameHuss ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMKMCAHHBIA OKOJIO
cdepsl, cepa, BMcaHHAsT B MHOTOTPAHHHK, FJIH TEJIO BPAIEHUS

6.6

[Tonsatue 06 oOBEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 oOBEME
MPSIMOYTOJIPHOTO Tapajuiesienunena u ciaeactsust u3 He€. OOBEM IMIIMHIPA, KOHYCA.
O06béM 1apa u mIoma s chepsl

6.7

[Tono6Hble Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXIY IJIOMAISIMHU MMOBEPXHOCTEH,
00BpéMaMu ITOJOOHBIX TENT

6.8

Ceuenust umnuHApa (mapajulelbHO W TMEPHEHAUKYISIPHO OCH), CEUeHHUs KOHyca
(mapanienbHOE OCHOBAHUIO U MPOXOsIlee Yepe3 BEPIIUHY), CEUCHHUs [1apa

6.9

Bexktop Ha miockoctu M B mpoctpaHcTBe. ClOKE€HHME U BBIYUTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHue BeKTOpa MO TPEM HEKOMILIaHAPHBIM
BekTtopam. [IpaBmiio nmapamienenunena. Pemenue 3agad, cBs3aHHBIX C MPUMEHEHUEM
MpaBuI ACUCTBUI C BEKTOpaMH

6.10

[IpsimoyronpHas cucTeMa KOOpAWHAT B mpocTpaHcTBe. KoopauHaThl BeKTOpa.
[Ipocreiimme 3amaud B KOOpAMHATaxX. YTroa MexAy Bekropamu. CkansipHoe
MIPOU3BEACHUE BEKTOpPOB. BhIUMCIEHHE YIIOB MEXAYy HNPSIMBIMU U IJIOCKOCTSMHU.
KoopauHaTHO-BEKTOPHBIN METO NP PELICHUH T€OMETPUUYECKUX 3a/1a4
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MPOBEPSIEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJJHET'O OBIIIET'O OFPA3OBAHUS

Kon IIpoBepsiemble TPeOGOBaHUS K NMPEAMETHBIM Pe3yJIbTaTaM O0CBOEHHUS
NpPoBepPseMOro | OCHOBHOI 00pa3oBaTe/IbHOI POrpPaMMBbl Cpe/IHEro 001Iero
TpeOOBaHuUs o0pa3zoBaHusi

Bianenne meronamMu 10Ka3aTesnbCTB, AITOPUTMAMK PELICHUS 3a7a4; YMECHUE
(dbopMmynupoBaTh M ONEPUPOBATH MOHITUSIMHU: OIPEICIIEHUE, aKCHOMA,
TeopeMa, CIEJACTBHE, CBOMCTBO, NPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIBHBIC
(hOopMyIUpOBKY; NPUMEHATh MX; yMeHUEe QOpMyaupoBaTtb oOpaTHOE H
MIPOTUBOTNIOJIOKHOE YTBEPKACHUE, MPUBOAUTH NMPUMEPBI U KOHTPIPUMEPSI,
HCIIOJIb30BATh METOJ MaTeMaTHYECKON WHIYKIUU; MIPOBOJUTH
JI0Ka3aTelIbHbIE PACCYXICHUS MPU PEIICHUH 3a]a4, OLICHUBATh JIOTMYECKYIO
MIPAaBUIIBHOCTB PACCYXACHUI; YMEHUE ONIEPUPOBATH MTOHATHUAMH: MHOKECTBO,
ITOJMHOKECTBO, ONEpallMy HaJ MHOXKECTBAMH; YMEHHE HCIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN armapar sl ONHMCAHUS PeaJbHBIX IPOLIECCOB U
SBIIGHUW W TpHU pEeHIeHHH 33aJad, B TOM UHCIE W3 JPYrux Y4eOHBIX
MpeIMETOB; YMEHHE ONEPUPOBATh MOHATUIMU: Tpad, CBA3HBIN rpad, Jepeso,
LMK, rpad Ha IJIOCKOCTH; YMEHHE 3a/laBaTb U OINUCHIBATH TIpadsl
pa3IMYHBIMU CIIOCOOAMU; MCII0JIb30BaTh I'pa(bl IPU PELICHUU 33134

YMeHne omnepupoBaTh MOHATHSAMHU: HATypaJIbHOE 4YHCIO, IIeJI0€ YHCJIO,
CTENEeHb C IETBIM TOKa3aTejieM, KOPEHb HaTypaJdbHOW CTETNEHHU, CTETCHb C
palMoHAIBHBIM TIOKA3aTeNIeM, CTENEeHb C JIEHCTBHUTEIBHBIM IIOKa3aTeleM,
jorapudM ducia, CAHYC, KOCUMHYC U TAHT€HC MPOU3BOJIHLHOTO YHCIIA, OCTATOK
10 MOJYJIIO, pPalMOHAIBHOE YHCJIO, WPPANMOHATBLHOE YHCIIO, MHOMXECTBA
HATypaJbHBIX, IIENBIX, PAllMOHAIBHBIX, JCUCTBUTEIBHBIX YHCE; YMCHHE
WCIIOJIb30BaTh MPU3HAKU JCIMMOCTH, HAUMEHBIIUW OONMH JAeIuTeNnh |
HauMEHbIIIee 00IIee KpaTHOe, alroput™M EBKIMAa mpu pelmieHud 3ajad;
3HAKOMCTBO C Pa3JIMYHBIMH MMO3UIIMOHHBIMU CUCTEMaMHU CUHMCIICHUS,; YMECHUE
BBITIOJIHATh BBIYMCIICHUE 3HAYCHHH M TPeoOpa3oBaHUsS BBIPAKECHHH CO
CTeNeHsAMH | Jiorapudmamu, mpeoOpa3oBaHus JIPOOHO-PAMOHATBLHBIX
BBIPQOXKEHUI; yYMEHUE OINEpPUPOBATh MOHITUSAMHU: IOCIEJOBATEIBLHOCTD,
apudMeTHYecKas IPOTPECcCHs, IeoMeTpHUYecKas Iporpeccus, OECKOHEUYHO
yObIBaroIas reoMeTpuIecKas MIPOTPECCHS; yYMEHHE 3aJaBaTh
MOCIIEZIOBATEILHOCTH, B TOM YHCJIE C MOMOIIBIO PEKYPPEHTHBIX (OpPMYI;
YMEHHE ONEepPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO, COMPSIKEHHBIC
KOMIUICKCHBIE YHCJIa, MOAYJIb M apryMEeHT KOMILUIEKCHOTO uyHcia, (opma
3aMMcH KOMILJIEKCHBIX 4Hcel (reoMeTpudeckasi, TPUTOHOMETpUYEcKas W
anreOpaudeckasl); yMeTb MPOU3BOAUTH apuPMeTHUYEeCKUe JEHCTBHUS C
KOMIUIEKCHBIMM ~ YHUCJIaMH;  OPUBOJUTH  NPUMEPHl  HMCHOJb30BAHMS
KOMILUIEKCHBIX YHCEN; OMNEpUpOBATh MOHATUSIMH: Marpuua 2x2 um 3%3,
ONPEIETUTENb MAaTPHUILIbl, TEOMETPUUYECKUI CMBICI OTIPEIETUTENS

YMmenue ONCpUpOBaTh TMOHATHAMU: PpPATHOHAIIBHBIC, HWPPALUOHAIBHBIC,
IIOKa3aTCJIIbHBIC, CTCIICHHBIC, JIOFapI/I(I)MI/I‘-ICCKI/Ie, TPUTOHOMCTPUUCCKUC
YpPaBHCHHA U HCPABCHCTBA, UX CUCTCMbI; YMCHUC ONICPUPOBATH NMOHATUAMMU:
TOXKACCTBO, TOXIACCTBCHHOC Hp606pa30BaHI/IC, YpaBHCHHEC, HCPABCHCTBO,
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CUCTEMa YPaBHCHUH U HEPAaBEHCTB, PABHOCUIILHOCTh YPAaBHEHU, HEPABEHCTB
U CUCTCM; YMCHHUC PCIIATb YPABHCHUA, HCPABCHCTBA U CUCTCMbI C TOMOIIBIO
Pa3IINIHBIX HpI/IéMOB; pcuiatb YpaBHCHUA, HEPABCHCTBA U CHCTCMbI C
napamMeTpoM; IHNPUMCHATL YpPAaBHCHHA, HCPABCHCTBA, HX CHCTCMbI JId
PeIICHHA MAaTCMAaTUYCCKUX 3aJa4d W 3a4a4 U3 pa3IM4YHbIX oOiacTen HAayKHu "
peaTbHOM )KU3HH

YMeHue omepupoBaTh HOHATUSMH:  (QyHKOHS, YETHOCTH (yHKIHUH,
NEePUOMYHOCTh  (DYHKIIUH, OTPAHWUYCHHOCTh (YHKIUH, MOHOTOHHOCTh
GyHKIMM, 3KCTpeMyM (QYHKIMHM, HauOosblllee M HauMEHbIIEe 3HaYCHHS
(GYHKIIMM Ha TPOMEXKYTKE, HempepbiBHAs (YHKIUS, aCUMOTOTHI Tpaduka
(GyHKIMM, TepBas M BTOpas NpPOU3BOJHAs (PYHKUMU, M€OMETPUUYECKHM U
¢u3nueckuif  CMBICI  MPOU3BOJHOW, MepBoOOpasHas, oONpeAenEéHHbIN
WHTErpaji; YMEHHE HaXOJWUThb acCUMITOThI Trpaduka (QyHKIUU; yMEHHE
BBIYMCIIATh NMPOU3BOJIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO U KOMIIO3UIINH
(byHKIIMA, HAXOJAUTH YpaBHEHHUE KacaTeNbHOUW K rpaduky (yHKIIUU;, YMEHHE
HaXOJUTh IPOU3BOJHBIE 3IEMEHTApPHBIX (YHKIUI; YMEHHE HCIOJIb30BaTh
MPOU3BOJIHYIO JJIsi MCCIEA0BAaHUA (PYHKUMHA, HAXOIUTh HaWOOJNBIIME H
HauMEHbIINEe 3HaYeHUs (QYHKIUN; CTPOUTHh TpapuKd MHOTOUWIEHOB C
WCIIOJIb30BAHMEM  amlmapara MaTeMaTU4YecKoro aHajau3a; [PUMEHSTbH
MIPOU3BOJIHYIO JIJIsl HAXOKJIEHUS HAWIYUIIEr0 pelieH!s B MPUKIIAJAHbBIX, B TOM
YuCcIe COLMATbHO-DKOHOMHUYECKMX M (DU3MYECKHUX 3aJadax; HaxoIWUThb
IIoIAa U 00BEMBI (GUTYp C MOMOIIBIO MHTErpaja; NPUBOAUTH MPHUMEPHI
MaTeMAaTU4YEeCKOT0 MOJEIMPOBAHUA C TOMOIIBIO  JUddepeHnnanbHbIX
ypaBHEHUH

YMeHue omnepupoBaTh MOHATHSIMU: rpaduk (yHKIHUH, oOpaTHas (QyHKIHS,
KOMMO3UIMs (PyHKIMA, JWHEWHass QYyHKIOUSA, KBaapaTUyHas (yHKIHS,
panMoHanbHas  (QYHKIMS, CTENCHHAs (QYHKIUS, TPUTOHOMETPHUYECKHE
¢GbyHKIMU, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIMU, TOKa3aTelbHas |
jgorapupmuueckas (GYHKIUU; YMEHUE CTPOUTh TpaduKd W3YyYCHHBIX
(hyHKIIMHA, BBITOJIHATH TpeoOpa3oBaHusl TpaduKoOB (PYHKIIMM, MCIOJIb30BaTh
rpaduKu U H3y4EeHUs MPOIECCOB M 3aBUCHMOCTEH, IPU PEIICHUH 3a/1a4 U3
JIpYyruxX Y4eOHBIX TPEJAMETOB W 3ajad W3 PEATbHOW JKU3HHU; BBIPAKATH
(dbopMynaMu 3aBHCHMOCTH MEX]y BEIMYMHAMM; WCIIOJIb30BATh CBOWCTBA U
rpaduku  (QyHKOMH JUIs pEIIeHUs YpaBHEHWH, HEPaBCHCTB W 3ajad C
napamMeTpamMu;, H300pakaTh HAa KOOPJAWHATHOW IUIOCKOCTH MHOXECTBA
pelLICHH ypaBHEHUH, HEPABCHCTB M X CUCTEM

YMeHue pemath TEKCTOBbIE 3aJayd pa3HbIX TUIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, JOJM W YacTH, Ha JBUXKEHHUE, paboTy, CTOMMOCTb TOBapOB U
yCIyT, HAJIOTH, 3aJauyd M3 00JacTU YNpaBJIEHUS JTUYHBIMU M CEeMEWHBIMU
(uHaHCAMU); COCTaBJIATH BBIPAKEHUS, YpPaBHEHHs, HEPaBEHCTBA U MX
CUCTEMBI II0 YCIOBHIO 3a/ayM, HCCIIEJOBaTh IIOJyYEHHOE pELIECHUE U
OLICHUBATh MPaBJONOJOOHOCTh pE3ylIbTaTOB; YMEHHE MOJIEIHUPOBAThH
pearbHbIE CHUTyallUM Ha $3bIKE MAaTEMaTHKH; COCTABIISATh BBIPAKEHHUS,
YPaBHEHUs, HEPABEHCTBA M UX CHCTEMBI 10 YCJIOBHUIO 3aJa4yH, UCCIEN0BATh
MOCTPOEHHBIE ~ MOJEIM C  MHCIOJb30BAaHMEM  ammapara  anreOpsl,
WHTEPIPETUPOBATh MOJYUESHHBINH pe3ysIbTaT

YMmenue ONCpUpOBaTh MNOHATUAMU: CPCIAHCC apI/I(I)MeTI/I‘-IGCKOC, MCIHaHa,
HauOOJIbllIee M HAaUMEHBIIICE SHA4YCHUs, pa3Max, AUCIICPCUSA, CTAHAAPTHOC
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OTKJIOHEHHE 4YHCJIOBOTO Habopa; yMEHHE H3BIEKaTbh, HHTEPIPETHPOBATH
nH(pOpMAIMIO, TPEACTABICHHYIO B TaOMUIaX, HA JuarpamMmax, rpadukax,
OTpaXKarollyl0 CBONCTBA PEAJbHBIX IPOLIECCOB M SBJIEHUM; MPEICTaBIATH
UHPOpPMALIMI0O C TOMOIIBIO  TabMUI[ W  JWarpaMM;  HCCJIeIOBaTh
CTaTUCTHYECKHE J[aHHBIE, B TOM 4YHCIIE C TNPHUMEHEHHEM TrpadudecKux
METOJIOB U 3JIEKTPOHHBIX CPEACTB; I'pa)UUYECKH HCCIEA0BATH COBMECTHBIE
HAOJII0JIEHHSI C TIOMOILBIO TarpaMM pacCeMBaHUs U JIMHEHHOW perpeccuu

YMeHue onepupoBaTh NOHATUSMU: CIIy4ailHBIN OIBIT U cly4ailHOE COOBITHE,
BEPOSITHOCTh CIy4ailHOTO COOBITHS; YMEHHME BBIYUCISATH BEPOSITHOCTH C
HCII0JIb30BaHNEM TpaUUYEeCKUX METOJOB; NPUMEHSATH (POPMYIIbI CIOKEHUS U
YMHOKEHUSI BEpOSITHOCTEH, (OpMyay TIOJHOM BEpPOATHOCTH, (QOPMYITY
bepnynnu, komOuHaTOpHbIE (QaKThl M (OPMYIbI; OLIEHUBATH BEPOSITHOCTH
peabHbIX COOBITHUH; YMEHHE ONEpUPOBATh MOHATUSAMU: CilydailHas
BEJIMYMHA, PACHPEIEICHHE BEPOATHOCTEM, MaTeMAaTUYECKOE OKHIaHUE,
JMCTIepCusi U CTaHJAPTHOE OTKJIOHEHHWE CIIydyallHON BEIMYMHBI, (YHKIIUU
pacmpeneneHuss W IUIOTHOCTM  PaBHOMEPHOTO,  IOKAa3aTeNbHOTO U
HOPMAJIBHOTO PacHpeeleHUI; YMEHNE HUCIIOJIb30BATh CBOMCTBA M3YyYEHHBIX
pacupeneneHnid JJd PELIeHMs] 3a/1a4; 3HAKOMCTBO C NOHSTHSMHU: 3aKOH
OOJBIIMX YHUCEI, METObl BHIOOPOUYHBIX HCCIEAOBAaHUN; YMEHUE MPUBOAUTH
MpUMepbl TPOSBICHHUSI 3aKOHAa OOJBIIMX YHUCEd B TNPUPOAHBIX U
OOIIIECTBEHHBIX SIBIICHUSX; YMEHHUE OIEpUPOBATh MOHATHSMM: COYETaHHE,
NIEePECTAaHOBKA, YHMCJIO COYETAHMH, YUCIIO NEpecTaHOBOK; OmHOM HploTOHA;
YMEHUE NPUMEHATh KOMOMHATOpHBIE (DAKTHI U PACCYKJCHMS Ul PELICHUs
3aJa4; OLICHMBAaTh BEPOSITHOCTH  pEalbHBIX  COOBITMH;  COCTaBIIATH
BEPOSITHOCTHYIO MOJICNIb U UHTEPIIPETUPOBATH MOJIyYEHHBINA PE3YIbTAT

YMeHnue  omnepupoBaTh  MOHATUSAMM:  TOYKa, MpsMasi, IUIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, Jy4, BEIMYHHA yIrja, MJIOCKUN Yroj, IBYrpaHHbIN
yroy, TPEXTPaHHBIA yroJ, CKPEIIMBAIOLIUECS MpSMblE, MapajlieIbHOCTh U
NEPIEeHIUKYISAPHOCTD MPAMBIX U IUIOCKOCTEH, YroJl MeXAy HMPSIMBIMU, YToOJ
MEXy MPSMOM U IUIOCKOCTBIO, YTOJI MEXKAY IJIOCKOCTSAMHU, PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMbIMHU, PACCTOSHHE MEXITY
IUIOCKOCTSIMU; YMEHHUE MCIIOJIb30BaTh MPU PELICHUH 33/1a4 U3y4yeHHbIE (DaKThI
U TEOpeMbl I[UJIAHUMETPUHU; YMEHHE OIEHUBATh pa3Mepbl OOBEKTOB
OKPY)KAIOIIET0 MHpa; CTPOUTh MaTEMaTHYEeCKHE MOJEIU C TOMOIIBIO
FEOMETPUYECKUX TOHSATHA ¥ BEJIMYUH, pellaTh CBSI3aHHBIE C HHUMH
PAKTHYECKUE 3a]1a41

10

YMeHue onepupoBaTh HOHATHAMU: IUIOIAAb (UIYpbl, 00bEM GUrypBHI,
MHOT'OI'PaHHMK, [IPABUJIbHBII MHOTOI'PAaHHUK, CEY€HHE MHOI'OI'paHHMKA, KYO,
napaijienenurnes, npusMa, nupamuja, Gurypa ¥ HOBEPXHOCTh BpAllECHHS,
WINHAP, KOHYyC, Iap, cdepa, miomans cdepsl, IIOMIAIb MOBEPXHOCTH
OUpaMUIbl, MPU3MbI, KOHYyCa, UIUHApA, 00BEM Kyba, MPSMOYTOJIBHOTO
napanjenenunena, MNUPaMHMIbl, NPU3MbL, [WIMHIpA, KOHyca, IIapa,
pa3BEpPTKa MOBEPXHOCTH, CEUEHUS KOHYCa U IWIMHAPA, NapaJlJIeNIbHBIE OCH
WJIN OCHOBaHMIO, CEUYEHHE 11apa, INIOCKOCTh, Kacaromascs chepbl, IUIMHIPA,
KOHyCa; yMEHHE CTPOUTh CEYEHHE MHOTOIpaHHMKa, H300paxarb
MHOTOT'PaHHUKH, (DUTYphl U TOBEPXHOCTH BpAILEHHs, X CEUYCHHUS, B TOM
YHClIe C NOMOUIbIO DJIEKTPOHHBIX CPEJICTB; YMEHHE NPUMEHATH CBOMCTBA
reOMETPUUECKUX (UTyp, CaMOCTOSITEIbHO (OPMYIUPOBATH ONPEAEICHUs
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u3ydaeMmbIX (Uryp, BBLABHraTh THUIOTE3bl O CBOMCTBaX M IpH3HAKaX
reoMeTpuueckux (uryp, 0OOCHOBBHIBATH WM ONpPOBEpPrarb HX; YMEHHE
IPOBOJUTH KIACCU(PHUKAINIO (GUTYp TIO PA3IHMYHBIM MPU3HAKAM, BBITIOIHATH
HE0O0X0IMMbI€ JOTOJHUTENbHbIE TIOCTPOEHUS

11

YMeHne  onepupoBaTh  MOHATUSIMH:  JBIDKEHHE B IPOCTPAHCTBE,
napaJyieNbHBIA MEPEHOC, CUMMETPHsl Ha IUIOCKOCTH W B IPOCTPAHCTBE,
IIOBOPOT, TMpeoOpazoBaHWE MMOA0OMSA, MONOOHBIE (QHUTYpHI;  yMEHHUE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (HUTYpBI, B TOM 4YHCIE B MPHPOJIE,
HCKYCCTBE, apXUTEKType; HCIIOJIb30BaTh T'€OMETPHUYECKHE OTHOIICHHS TpPH
pelIeHny 3ajad; HaXOAWTh TEOMETPHUYECKHE BEIMYMHBI (IUIMHA, Yrod,
1011316, 00BEM) IIPU PELLIEHUH 3a/1ad U3 JPYruX y4eOHBIX MMPEIMETOB U U3
peanbHON KM3HH; YMEHHE BBIYUCISATh T€OMETPUYECKHE BEIWYHMHBI ([UIMHA,
yroJl, IJOMaab, OOBEM, IUIOMIAAb TOBEPXHOCTH), HCIIONB3YS HW3YUEHHBIE
GopMynBI W METOJABI, B TOM YHCIIE: TUIONIA[b TOBEPXHOCTH ITHPAMHJIBL,
MPU3MBI, KOHYyCa, IIWINHIPA, TUIOMIAIh chepbl; 00béM Kybda, TPSIMOYTOJIHHOTO
napayieNienumesa, MIPaMUIbl, MPU3MBL, MWIMHAPA, KOHYCa, Mapa; yMEHHE
HaXOJMUTh OTHOLIEHHE 00BbEMOB MOJOOHBIX HUTYP

12

YMeHue OonepupoBaTh MOHITHSIMH: IMPSIMOYTOJIbHAS CHCTEMa KOOpJIWHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIMHATHI BEKTOpPa, CyMMa BEKTOPOB,
MpOU3BEACHNE BEKTOpa Ha YHCIO, pa3JioKeHHWE BeKTopa 1o Oasucy,
CKaJs[pHOE TMPOM3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YIrOJd  MEXKIY
BEKTOpaMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIM U KOOPAMHATHBIM METOM IS
pelIeHNs TeOMETPUYECKHX 3aa4 U 3a7ad APYruxX yueOHbIX IPEeIMETOB

13

YMmenue BeIOMpaTh MOAXOISAIIMI METOJ Ul pEllIeHUs 3a/aud; MOHUMaHHe
3HAYUMOCTH MAaTEeMaTUKH B H3YYEHHU NPUPOJHBIX M OOLIECTBEHHBIX
MPOLIECCOB U SIBJICHUH; YMEHHME pAacllO3HaBaTh MPOSBICHHE 3aKOHOB
MaTeMaTHUKHd B HCKYCCTBE, YMEHHE MPUBOAUTH MPUMEPhl MATeMaTUYECKUX
OTKPBITUHA POCCUHMCKON U MUPOBOM MAaTEMaTUYECKON HAYKH
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, ITIPOBEPSAEMBIX HA EI'D

IO MATEMATHKE
Kox | IlpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BBIYKCICHUS
1.1 | HarypanpHble u nenble yncina. [Ipu3Haku 1enMMOCTH LEIBbIX YHUCE
10 Parmonanbubie unciaa. OOBIKHOBEHHBIC U IECATHYHBIE IPOOH, IPOIICHTHI, OECKOHEYHBIE
) TIePUOANYECKHIE IPOOH
13 Apudmernueckuit KOpEHE HaTypajpHON cTeneHu. J[leficTBus ¢ apupmeTHuecKUMHU
KOPHSIMH HATYpaJIbHOW CTETICHU
14 Crenenp c nensiM nokasareneMm. CTeneHb C palMOHANbHBIM IMoKa3areneM. CBoiicTBa
CTENEeHU
15 CuHyc, KOCHHYC U TaHT'€HC YHCIIOBOTO apryMeHTa. APKCUHYC, apKKOCHUHYC, ApKTaHT'€HC
YHCJIOBOTO apryMeHTa
1.6 | Jlorapudm uncna. JleciTHUHbIE U HATypaJIbHbIE JIOTapU(PMBI
JleiicTBuTenpHble yncnaa. ApupMeTHUecKUe orepanu ¢ ACHCTBUTEIbHBIMU YHCIAMH.
1.7 | IlpuOnu>x€HHbIE BBIUMCIICHUS, MPaBUiia OKPYTJIEHUs, IPUKUIKA U OLIEHKa pe3ysbTaTa
BBIUHCIICHU I
1.8 | IlpeoOpa3oBanne BEIpAKEHUM
1.9 | KomnekcHele uyncna
2 YpaBHEHUs] 1 HEPABEHCTBA
2.1 | Lenbie u 1poOHO-paIIMOHATILHBIEC YPaBHEHUS
2.2 | UppauuoHalibHbIE YpaBHEHUS
2.3 | TpUroHOMEeTpU4YECKHE YpaBHCHUS
2.4 | Iloka3arenbHbIC U JIOTAapU(DMHUIECCKUE YPABHEHUS
2.5 | Lenblie u 1poOHO-paliMOHaIbHBIE HEPABEHCTBA
2.6 | UppamnmoHanbHbIe HEPABEHCTBA
2.7 | Iloka3arenpHbIe U JIOTapu(PMUIECKHE HEPAaBEHCTBA
2.8 | TpuroHoMeTprU4YECKHEe HEPABEHCTBA
2.9 | Cucrtembl U COBOKYITHOCTH YpaBHEHUH U HEPABEHCTB
2.10 | YpaBHeHHUsI, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpamMmu
2.11 | Marpuua cucteMbl JIMHEHHBIX YpaBHEHUU. OnpeaenTenb MaTpullbl
3 OyHKIMH U TpadUKH
31 Oynkuus, crnocodbl 3amanus ¢yaknuu. [paduxk PyHkuuu. BzaumuHo o00paTHBIE
¢ynkuuu. YérHele u HeuéTHble QyHKuuu. Ilepuoanueckue GpyHKIMH
OO6nacTh ompeneNneHus M MHOXECTBO 3HaueHWd QyHkuuu. Hymn dyHkuum.
39 [TpomexyTku 3HAKOMOCTOSTHCTBA. [I[pOMEKyTKM MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMBbI
u MuUHUMYMBI (yHKUE. HawnOonbliee W HauMeHbIlee 3HAaYeHHE (YHKIUU Ha
ITPOMEXKYTKE
33 CrenenHas (QyHKIUS C HATypalbHBIM U IeNbIM Toka3ateneM. EE cBoiicTBa u rpaduxk.
CBoiicTBa U rpaduk KOpHs n-0il CTeNeHn
3.4 | Tpuronomerpudeckne QyHKIIMU, UX CBONCTBA U rpaduKu
3.5 | lloka3atenbHas u jorapupmudeckas GyHKIHUH, UX CBOWCTBA U TpaQUKU
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Touku pazpeiBa. AcuMnToTsl rpadukoB QyHkui. CBoiicTBa (QyHKUINH, HEMTPEPHIBHBIX

3.6
Ha OTpE3Ke
3.7 | IlocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUsI IOCIIEI0BATEIbHOCTEN
3.8 | Apudmernueckas ¥ reoMeTpudeckas nporpeccuu. Popmysa CI0KHBIX IPOIEHTOB
4 Havana maTemaTn4eckoro aHauausa
4.1 | llpousBoanas ¢pyHkiuu. [Ipon3BoaHbIE SIeMEHTAPHBIX HYHKIUH
[IpumeHeHne NPOU3BOJHONM K MCCIENOBAaHUIO (YHKIMH HAa MOHOTOHHOCTH U
4.2 | skcTpemyMbl. HaxosxaeHue HamOOJIBIIEro W HAaUMEHBINEro 3HadeHUs (yHKIUU Ha
OTpE3Ke
4.3 | IlepBoobOpaznas. MuTerpan
5 MHo>xecTBa U JIOTHKA
5.1 | MHoxecTBoO, onepaiu HaJ MHOXkecTBamu. Jluarpammsl Oiinepa — Benna
5.2 | Jloruka
6 BeposTHOCTB U cTaTHCTHKA
6.1 | OnucarenbHasi CTAaTUCTUKA
6.2 | BepoATHOCTb
6.3 | Kombunaropuka
7 ['eomeTpus
7.1 | @urypsl Ha MIOCKOCTH
7.2 | IIpsmbie ¥ IIOCKOCTH B MPOCTPAHCTBE
7.3 | MHOrOrpaHHUKU
7.4 | Tena v MOBEPXHOCTH BpaIllCHUS
7.5 | KoopauHaThl 1 BEKTOPHI
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YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YUEHUKA

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
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