ABTOHOMHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHHUE
«YIAMYPTCKHA KAJTETCKHUH KOPITYC ITPUBOJIKCKOI'O ®EJEPAJIBHOT'O OKPYT A
NMEHU I'EPOSA COBETCKOI'O COIO3A BAJIEHTUHA 'TEOPTTUEBUYA CTAPUKOBA»
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PABOYASA ITPOT'PAMMA

yueOHoro npeamera «I'eomerpus»
st ooyyaromuxcesa 10 — 11 kiaaccon

(vemybneHHblll ypo6eHs)

2025 ron



INOACHUTEJIBHASA 3AIIMCKA

['eomeTpus sBasieTcs OOHUM U3 0a30BBIX KYpPCOB Ha YPOBHE CpPEIHEro
o0rmiero oOpa3oBaHusl, TaK KaKk 00€CTIEYUBAET BOZMOKHOCTh U3YUCHHSI AUCLIUILINH
€CTECTBEHHO-HAYYHON HAINpPaBICHHOCTH U MPEAMETOB T'yMaHUTAPHOTO LHUKJIA.
[Tockonpky  JOTMYECKOE  MBILUIEHHE,  (QOopMHUpyeMOe  TpU  HU3yYEHUU
00y4aIOIUMUCS MOHSATUHHBIX OCHOB T€OMETPHH, MPH JOKA3aTEIbCTBE TEOPEM H
MOCTPOCHUU LIETIOYKH JIOTHYECKUX YTBEPKACHUN MPHU PEIICHUU T€OMETPHUECKUX
3aJa4, YyMEHHE BBIIBUTATb W OMNPOBEPraTh THUIIOTE3bl HEMOCPEACTBEHHO
UCIOJIB3YIOTCSl MIPU PELIEHUM 3a/lad €CTECTBEHHO-HAYYHOI'O IMKJIA, B YaCTHOCTHU
¢u3znyeckux 3aaau.

[enb ocBoeHus mporpamMmbl yueOHOTO Kypca «I'eomeTpusk» Ha yrmyOaéHHOM
YpPOBHE — pa3BUTHE WHAWBHUIYAIbHBIX CIIOCOOHOCTEH OOYyYalomuXcs MpH
U3Y4YE€HUU T€OMETPHUHU, KaK COCTABJISAIOLIEH MpeaMeTHO obmactu «MaremaThka u
uHpopMaTuKa»  uyepe3  oOeclieyeHWE  BO3MOXKHOCTM  NPUOOpPETeHHUs U
UCIOJIb30BaHUsl Oosiee TIyOOKMX T€OMETPUUYECKUX 3HaHMM U JIeHCTBUH,
ceM(PUIHBIX TEOMETPUH, U HEOOXOAUMBIX IS YCIEUTHOTO MPO(EeCCHOHAIBHOTO
00pa3oBaHMsl, CBA3aHHOTO C MCIIOJIb30BAHUEM MAaTEMATUKH.

[TpuoputeTHBIMM 33JaYaMu Kypca TE€OMETpUH Ha YIIIyOJEHHOM YpPOBHE,
PaCIIMPSIOUIMMH U YCUJIMBAIOIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

pacipeHe MpeACTaBIeHUsI O TEOMETPUU KaK YaCTH MUPOBOHM KyIbTyphI H
¢dbopMUpOBaHKE OCO3HAHUS B3aMMOCBS3H T€OMETPUH C OKPYKAIOIITIM MHPOM;

dbopMupoBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAXHEHIIMX MaTeMaTHYECKHX MOJENSIX, MO3BOJISIIONIMX OIUCHIBAaTh U HM3ydaTh
pa3HbI€ SBJICHUSI OKPYXKAIOIIEr0 MUpa, 3HaHWE MOHSITUIHOTO anmnapara o pasaeiny
«CrepeomeTpus» yueOHOTO Kypca reOMEeTpuH;

dbopMupoBaHre  yMEHHS ~ BIAJACTh  OCHOBHBIMH  TOHSATHSMH O
IPOCTPAHCTBEHHBIX (UIypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
bopMyll U yMEHHE MX NPUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIUTh
HECTaHJIapTHBIE CIIOCOOBI pelIeHUs 3a/1ay;

dbopMupOBaHrE YMEHUs paclio3HABATh HA YEPTEKAX, MOJACIAX U B PEATHHOM
MHUpPE MHOTOTPAaHHWKH M Tejla BpalleHHs, KOHCTPYHPOBATh T€OMETPUUYECKHE
MOJIENH;

(dbopMUpOBaHHE MOHMMAaHHUS BO3MOXKHOCTH aKCHOMAaTHUYECKOTrO MOCTPOSHUS
MaTeMaTHUECKUX TEOpHil, (OpMHUpPOBAHUE TOHWMAHUS POJU AKCHOMATHKH TpU
IIPOBEJICHUHN PACCYKICHUN;

dbopMUpOBaHHE yYMEHHS BIaJE€Th METOJAMHU JI0Ka3aTeIbCTB M aJTOPUTMOB
pellleHusl, YMEHUSI MX MPUMEHSTh, MPOBOJIUTH JOKA3aTEJIbHbIE PACCYKICHUS B
XO/JI€ PeUICHHs CTEPEOMETPUUECKUX 3aJ1ay U 3a]a4 C MPAKTUUYECKUM COJCPKAHUEM,
dbopMupoBaHHE TPENCTaBICHHUS O HEOOXOJUMOCTH  JOKa3aTeNbCTB  IPH



000CHOBaHMHU MaTEMAaTUUYECKUX YTBEPKIECHUN U POJIM aKCHOMATUKH B MTPOBEJICHUU
JNEAYKTUBHBIX PacCy>KICHUM;

pa3BUTHE M COBEPIICHCTBOBAHUE MHTEIUICKTyaJIbHBIX UM  TBOPUYECKHX
CIIOCOOHOCTEW 00yJarOnIMXcsl, TO3HABATEILHON aKTUBHOCTH, MCCIIEIOBATEIHLCKIX
YMEHUM, KpUTUYHOCTH MBIIUIECHUS, UHTEpPECA K U3YUEHUIO TEOMETPUU;

dbopmupoBaHrue (PYHKIIMOHATBHON TPAMOTHOCTH, PEJICBAHTHOW T€OMETPUU:
YMEHUSI PACHO3HABATHb MPOSBICHUS T'€OMETPUYECKUX TMOHATHUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KM3HEHHBIX CUTYyallUsX U IPU U3YyYEHUU APYTHX
y4eOHBIX MPEIMETOB, TMPOSBJICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
MOJICJIMPOBAHUSl PEAJbHBIX CHUTYallMid, WCCJIEIOBAaHUS IOCTPOEHHBIX MOJEIEH,
WHTEPHPETALUU MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEPKATEIBHBIMHU JIMHUSAMU yueOHOTO Kypca «l'eomeTpusi» B
10-11 «maccax sBimsroTcs:  «lIpsiMble W TUIOCKOCTH B TIPOCTPAHCTBEY,
«Muororpannukn», «Tema BpameHus», «BeKTOopsl W  KOOPAWHATHI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TtpeboBaHHE «yMETh OINEPUPOBATH
HNOHSTUSMUY», PEIEBAHTHBIMU I'€OMETPUM Ha YriyOJIEHHOM YpoBHE OOydeHHUs B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEP>KaTEIbHBIM JTUHUAM y4eOHOTO Kypca, a
dbopMHpOBaHUE JIOTMYECKUX YMEHHUI  pacmpenenserci He  TOJBKO IO
COJIEpKaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. CoaepxaHue oOpa3oBaHus,
COOTBETCTBYIOLIIEE IMPEAMETHBIM pe3yibTaTaM ocBoeHusi denepanbHoi padoueit
IPOrpaMMbl, pacHpeleaEHHbIM IO TogaM OOY4YEHHMs, CTPYKTYpUPOBAHO TaKUM
o0pa3oM, yToObI KO BCEM OCHOBHBIM, IPUHIIMIHAIBHBIM BOIPOCaM O0y4aroIIuecs
oOpamiajiucb  HEOJHOKpPAaTHO. OTO TMO3BOJIAET OPraHU30BaTh  OBJAJCHUE
r€OMETPUYECKUMH MOHATHSAMU U HABBIKAMU ITOCJIEI0OBATEIBHO U ITOCTYNATENIBHO, C
COOJII0/ICHHEM TIPUHIIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUECKUX MPECTABICHUN 00YyYarOMXCs, pACILIUPSS U YIIIyOJIss
e€, 00pa3yst NPOYHbIE MHOKECTBEHHBIE CBSI3H.

[Tepexon Kk M3y4eHHUIO TEOMETPUH HA YTIYyOIEHHOM YPOBHE MTO3BOJISIET:

co3gath  ycnoBus s guddepeHunanuu  00ydeHHs,  MMOCTPOCHHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, OOeCleyuTh yriayOneHHoe
U3y4YeHUE T€OMETPUH KaK COCTaBIIAOINIEH yueOHoro npeamera «MareMaTukay;

MNOATOTOBUTH OOYYAIOIIMXCA K MPOAOKEHUIO H3YYEHUST MATEMAaTUKU C
yuétoMm BbIOOpa Oyaymied mnpodeccuu, obecreuuBas NMPEEMCTBEHHOCTh MEXIY
o01uM 1 ipodeccuoHaTLHBIM 00pPa30BaHUEM.

Ha wusyuenue ydebHOro kypca «l'eomerpusi» Ha yriyOJEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 kiacce — 102 yaca (3 gaca B Henento), B 11 kimacce — 102
yaca (3 4aca B HEJIEJI0).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpeOMeTpur. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IOCTPOCHHH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnonoxeHue MNpsiMbIX B IMPOCTPAHCTBE: IIEPECEKAIOIIUECH,
NapajuiejibHble W CKpelmBarouecss npsmMble. [Ipu3Haku CkpelmmBaromuxcs
npsAMbIX. [lapamienbHOCTh IPAMBIX U INIOCKOCTEW B MMPOCTPAHCTBE: NapaJlICIIbHbIC
IIPSMBIE B IPOCTPAHCTBE, MAPAJLIEITBHOCTD TPEX NPSIMBIX, MAPAIIIENBHOCTD IIPAMOU
U 1uiockocTu. [lapamienbHoe M LEHTpabHOE INPOEKTHUPOBAHHUE, HU300paKEHUE
¢uryp. OCHOBHBIE CBOMCTBa MapajJICIbHOTO MNpOoeKTHUpoBaHUs. W300paxkeHue
buryp B mapaysiesibHOW MPOEKIUU. YTIbl C COHANPABICHHBIMU CTOPOHAMM, YTOJ
MEXKy NMPSAMBIMH B IIPOCTPAHCTBE. [lapaiuienbHOCTh MIIOCKOCTEN: NapalieIbHbIC
IIJIOCKOCTH, CBONCTBA IapajuIeIbHBIX IIJIOCKOCTEN. [Ipocrenmme
MPOCTPAHCTBEHHbIE (PUTYpPhl HA IUIOCKOCTH: TETpaj’Ap, MapajulieleuIie],
MMOCTPOEHUE CCUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPIIEHINKYJIAPHBIC MPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
NIEPIIECHIUKYJIAPHOU IIJIOCKOCTH. OpTtoronajisHoe IIPOEKTUPOBAHHUE.
[leprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  TUIOCKOCTEW: TNPHU3HAK  NEPHNEHIUKYJISAPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MepNeHINKYIIIpax.

VYrael B NPOCTPAHCTBE: Yroa MEXAY IPSAMOM WU IUIOCKOCTBIO, JBYI'PAHHBIN
YIOJI, JIMHEWHBIN yTOJI ABYTPAHHOIO yriia. TpEXTpaHHbIA U MHOTOI'PaHHBIE YIJIbI.
CBoiiCTBa IUJIOCKHX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKHX U
JBYIPAHHBIX YTIJIOB TPEXIPAHHOTO yrua. TeopemMbl KOCMHYCOB W CHUHYCOB JUIS
TPEXTPAHHOIO yTJIA.

MHororpaHHuKHu

Buapel MHOrorpaHHMKOB, pa3BEpTka MHOrorpaHHuka. lIpusma: n-yrompHas
npu3Ma, npsiMasi ¥ HaKJIOHHAsl IPU3Mbl, OOKOBAsi M MOJHAS OBEPXHOCTh MPU3MBI.
[Tapannenenunen, NPsMOYTOJbHBIM  TMAPAUIEIENNUNET W  €ro  CBOMCTBA.
Kparuaiiiine mnyTd Ha TIOBEPXHOCTM MHOTOrpaHHuka. Teopema Oilnepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamuma: n-yronbHas nupamuaa,
npaBuibHas W yceu€HHas mnupamuiabl. CBolicTBa péOGep M OOKOBBIX TI'paHel
MpaBUILHOW TUpaMubl. [IpaBuibHBIE MHOTOTPAHHUKHU: MpaBWJIbHAA NpU3Ma U



NpaBWIbHAs MUPaMHA, TPABUIbHASA TPEYTrOJbHAS NHpPaMHUIa W NPABUIIbHBIN
TeTpa’ap, KyO. IlpencraBieHve o NpaBUIIBHBIX MHOTOTPAaHHUKAX: OKTa’3p,
JTOAECKA3IP U UKOCADIP.

Beruucnenne 9J€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW IMOBEPXHOCTU NPSIMON MPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTU MPSIMOM TMPU3MBIL
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIOLIAJAN YCEUEHHOW MUPAMU/IBI.

CuMmmeTprus B MPOCTPAHCTBE. OJIEMEHTBl CHUMMETPUU  IPABHIIBHBIX
MHOTOIpaHHUKOB. CHMMETpUsi B MPAaBUJIBHOM MHOTOIPAaHHUKE: CUMMETPHS
napajuielienunea, CUMMETPHUS MPAaBWIBHBIX NPHU3M, CUMMETpPUS MPaBUIBHOU
MAPAMHUJIBI.

BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

[loHATHS: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTOP, IJIMHA HEHYJIEBOIO
BEKTOpa, BEKTOPBl KOJUIMHEAPHBIE, COHAIIPABIEHHBIE W  IIPOTHBOIIOJIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PAaBEHCTBO BEKTOPOB. JIEMCTBUS C BEKTOPAMU: CIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIBKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
yrcno. CBOKCTBA CIOKEHUS BEKTOPOB. CBOKMCTBA YMHOKEHUS BEKTOPA HA YHUCIIO.
[loHATHE KOMIUTaHApHBIE BEKTOPHI. [IpH3HaK KOMIUTaHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapawienenunena. TeopemMa O pas3lOKEHWH BEKTOpa IO TPEM
HEKOMIUIAHApHBIM  BekTOopaM. IIpsmoyrospHass  cucreMa  KOOpJAMHAaT B
npocTtpadcTBe. Koopaunatel BekTopa. CBsA3b MEXAy KOOPAMHATAMH BEKTOpa U
KOOpAMHATAMH TOYEK. YTOJN MEKIy BekTopamu. CKalsipHOE MpPOU3BEINECHUE
BEKTOPOB.

11 KIIACC

Tena Bpamenust

[IoHATHA: UUIMHIOpPUYECKAsT MOBEPXHOCTb, KOHUYECKAas IMOBEPXHOCTb,
chepudeckas TMOBEPXHOCTh, oOpasyromue mnoBepxHocTe. Tema BpaiieHwus:
IUJIMHAP, KOHYC, YCEUYEHHBIM KOHYC, cdepa, map. Bzaummuoe pacmonoxeHue
chepbl M IUIOCKOCTH, KacaTeslbHas IJIOCKOCTh K cdepe. M3o00paxkenue ten
BpallleHUsI Ha TIOCKOCTU. Pa3BépTka muimHapa u koHyca. CummeTpusi cepsl 1
mapa.

O6béM. OcHoBHBIE CcBoOiicTBa 00BEMOB Ten. Teopema 00 o00bEME
NPSIMOYTOJILHOTO Tapajuienenunena u ciaeactsus u3 He€. OObEM mnpsmoi u
HAKJIOHHOW MPU3MBbl, HWJIMHAPA, MUpaMUIbl U KoHyca. OO0BEM 11apa M 1M1apoBOTo
CEerMEHTA.

KoMOuHanuy Ten BpamieHuss U MHOrorpaHHuKoB. [Ipusma, BnmcanHas B
MUWINHAP, ONMHMCAaHHas OKojio muiuHapa. Ilepecedenme cdepsl u 1mapa ¢
miockocThio. Kacanuwe miapa u cdepsl miaockocTbio. [loHSTHE MHOrOTpaHHMKA,



OMKMCAHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOIPAHHUK WM TEJO
BpALLCHUS.

[Inomans MOBEPXHOCTH LMIMHAPA, KOHYyCa, IUIoaab chepbl U e€ yacTel.
[Tonobue B mpoctpancTBe. OTHOIIEHHE OOBEMOB, IUIOIMIANACH MOBEPXHOCTEH
nonoOubIx ¢uryp. IIpeoOpazoBanue mnonoOusi, romoTteTs. Pemienue 3agad Ha
IJIOCKOCTH € UCTIOJIBb30BAHUEM CTEPEOMETPUUECKUX METOOB.

[TocTpoeHue ceueHniI MHOTOTPAHHUKOB U TEJI BPAIICHUS: CEUEHUS LIIIMHAPA
(mapaJuienbHO M TMEPNEHAUKYISIPHO OCH), CEYEeHHs KOHyca (mapajuieiabHbIe
OCHOBAHMIO U NIPOXOJIAIIME YEpPe3 BEPIINHY), CEUEHUS 11apa, METOAbI TOCTPOEHUS
CEUEHMI: METOJ CJEIOB, METOJ BHYTPEHHErO MPOEKTUPOBAHUS, METOJ| IEepeHoca
CEKYILEH ITOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektoper B mpoctpanctBe. Omnepanmy Hajx BeKTOpamMu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YMHOXeHHUA. [IpsmoyronpHas
cUCTEMa KOOpAMHAT B ITpocTpaHcTBe. KoopauHats! Bektopa. PaznoxeHne Bekropa
no 6asucy. KoopanHaTHO-BEKTOpPHBIA METOJ MPH PEIIEHUH TeOMETPUUYECKUX
3ajay.

JIBU2KEHHS B IPOCTPAHCTBE

JBrxenust mpoctpanctBa. OToOpaxkeHus. [[Br>keHuss W paBeHCTBO (uryp.
OO6mme cBoiicTBa JBM)KCHUH. Buabl JBWXKEHUN: TapauIeIbHBIA IEPEHOC,
LHEHTpaJbHasl CUMMETPUS, 3€pKaJbHasi CUMMETpHs, IMOBOPOT BOKPYr MPSIMOM.
[IpeobpazoBanus nonodus. [Ipsmas u chepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBIA YPOBEHb) HA YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUHCKOro  oOIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBIICHU,
MPOLETyp TPaKTaHCKOTo oOmecTBa (BBIOOPHI, OMPOCHI W JPYroe), yMEHHUE
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPa)KTaHCKON HUIEHTUYHOCTU, YBAKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIICHHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJIb30BAHUE ATUX JIOCTIDKEHMM B JPYTUX HaAyKax, TEXHOJIOTHSX, chepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

OCO3HAHHWE JYXOBHBIX LEHHOCTEW pPOCCUHCKOro Hapoaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBSI3aHHOTO C MPAKTUYECKUM
NPUMEHEHUEM JOCTH)KEHUHW HAyKh U JEATEJIbHOCTbIO YUYE€HOr0, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXICHHU, BOCIPUUMYUBOCTh
K MaTEMaTUYE€CKUM acCleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHSATH MaTEMAaTHUUYECKHWE 3HAHUS B
HWHTEpecax 3I0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JIOPOBBIO (3I0pPOBOE IHMTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH M
OTIIbIXa, peryispHas (GU3NIecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN JAESATEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYJOIO0Us, HHTEpeC K
paznuyHbiM  chepaM  TPOPECCHOHANBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oynymieit mnpodeccud W peanu3oBbIBaTh COOCTBEHHBIE JKM3HEHHBIC ILJIAHBI,
FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTU4yeckoMy  OOpa3oBaHUI0O U



caMOOOpa30BaHUI0 Ha TMPOTSHKEHWU BCEU JKM3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHUIO B PEIICHUHU TPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HalpaBICHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJBbTYPhl, TIOHUMAHWE BIMSHHUS
COI[MATTLHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpe/Ibl, OCO3HaHUE II100aIbHOTO XapaKTepa KOJOTHYECKUX TPOoOJeM, OpUEHTAIIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHusl 3agad B o0JiacTu
OKpY’)Karoliel cpenibl, IJIAHUPOBAHUE IIOCTYNKOB W OLEHKA HMX BO3MOXKHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIEeH CPeibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TMOHHMaHUE
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTU, 3TarnoB €&
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTE€MaTUKM W MaTeMaTUYeCKOW KyJIbTYpOH KakK CpEICTBOM IO3HAHUS MHPA,
FOTOBHOCTh OCYIIECTBJIATh MPOCKTHYID M MCCIEI0BATEIBCKYIO JEATEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

Bba3oBble Jioruyeckue JaeiicTBUS:

BBISIBIIATh M XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MATEMATUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHNS TIOHATHH, YCTAaHABIMBAThL CYIISCTBEHHBIN MPU3HAK KIACcCHU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opmMynupoBaTh U  NPEeOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJIITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TTPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIOMCHHUIX M YTBEPXKACHHUAX, MpejiaraTb KPUTCPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JienaTh BBIBOABI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIIHPHO JI0KAa3aTEIhCTBA MAaTEMATHUCCKUX YTBEPKICHHM
(IpsiMBIC W OT MPOTHUBHOTO), BEICTPAUBAaTh apTyYMEHTAIINIO, IIPUBOIUTE MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKICHUS U BBIBOJIHI;

BBIOMpATh CMoco0 pemieHuss y4eOHOW 3amaun  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK HCCJIENOBATEIbCKUI WHCTPYMEHT MO3HAHUS,
dbopMyaMpoBaTh  BOMPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCcKoro o0beKTa, sIBJICHUs, Mpolecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
NpOBEAEHHOTO  HAONIONCHUSA, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIPOILlECCa, a TaKXKE BbIABUTATH
MPEANOJIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIABJIATh AeUIMTH MHPOPMAILINK, TaHHBIX, HEOOXOAUMBIX I OTBETA Ha
BOIIPOC U JIJISI PEILLICHUS 3a]1a4u;

BBIOMPATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH Tpadruecky;

OLICHUBATH HaJEXKHOCTh uHdopmaIuu 1o CaMOCTOSITEIIEHO
c(hopMyJIHPOBAaHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaJIbHbIE Y4eOHbI€e el CTBUS

Oo0menue:

BOCHpI/IHI/IMaTB n (bOpMYJII/IpOBaTB Cy)KI[GHI/ISI B COOTBCTCTBUU C YCJ'IOBI/IHMI/I nu
oeJIsIMHu O6H_[€HI/I$I, SICHO, TOYHO, I‘paMOTHO BBIpa)KaTB CBOIO TOIIKy 3p€HI/I$[ B
YCTHBIX M IIMCBMCHHBIX TCKCTaX, AaBaTb IIOACHCHHA II0 XOAY PCHICHHA 3adadi,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
HpO6H€MBI, pemaeMoﬁ 3agadd, BBICKA3bIBaTh HWJACHU, HALCIICHHBIC Ha IIOUCK
peﬂleHI/IH, COITIOCTABJIATH CBOH CY)KI[GHI/ISI C CY)KI[CHI/ISIMI/I I[pyTI/IX y‘IaCTHI/IKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO TMO3UIMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

HpClICTaBJ'IHTB pe3y.HBTaTBI peﬂleHI/IH 3aga4du, BKCHepI/IMeHTa, HCCJICA0OBaHUs],
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpaTh (opMaT BBICTYIUIGHHS € YYETOM 3aaay
MIPE3EHTAIUNA U 0COOECHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BIAJCTh HABBIKAMH  TI03HABATENHHON  pedIeKCMH  KaK  OCO3HAHMSI
COBEPILIAEMbIX JIE€UCTBUI U MBICIMTENbHBIX MPOLECCOB, UX PE3YyJbTATOB, BIIAJIETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHs
MaTeMaTUYECKOHM 3a4a4H;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBUIYaTbHON
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHM3AIIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JOTrOBapUBaThCs, OOCYX JaTh MPOLECC M Ppe3yJdbTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX ¢opMax padoThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HWHBIC), BBINOJHATH CBOIO 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTUMH UJI€HAMHU KOMAaHIbI, OIICHHBATh
KaueCTBO CBOET0 BKJAaJa B OOIIMHA MPOAYKT MO KPHUTEPUIM, CHOPMYITHMPOBAHHBIM
Y4aCTHUKAMHU B3aUMOJICUCTBUSI.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOJIHO ONEPUPOBATH OCHOBHBIMU TOHSTHSIMU CTEPEOMETPUM TMPU
peleHnt 3a7a4 ¥ MPOBEACHUN MaTeMaTHYECKUX PACCYKICHUH;

e TMPHUMEHATH AKCHOMBI CTEPEOMETPUMU U CJIEACTBUS M3 HUX MPHU PEIICHHUU
reOMETPUYECKHX 3a/1ay;

e KJaccUPUIIMPOBATH B3aUMHOE PACIOJIOKEHHUE MPSMBIX B MPOCTPAHCTRE,
MJIOCKOCTEN B MPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEpPUPOBATH TMOHATUSMU, CBSI3aHHBIMH C YIJlaMHd B
MPOCTPAHCTBE: MEXKAY MPSMBIMH B MPOCTPAHCTBE, MEXIY MNPSIMOM U
IJIOCKOCTBIO;

e CBOOOJIHO OMEPUPOBATH MOHSATUSIMHU, CBSI3aHHBIMU C MHOTOTPaHHUKAMU;



e CBOOOJHO pacno3HaBaThb OCHOBHBIE BHJIBI MHOTOIPAaHHUKOB (TpHU3Ma,
nupamua, NpsMOYToJIbHBINA Napaienenunen, Kyo);

e KJIaCCU(PUIUPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHUS s
KJaccu(ukanuu;

e CBOOOJHO ONEPUPOBATH NOHATUSAMHU, CBSI3AHHBIMU C  CE€YEHUEM
MHOTOTPAHHHUKOB IJIOCKOCTBIO;

e BBINOJIHATh napajiesbHOE, LEHTPaIbHOE U OpPTOTOHAJIBHOE
NPOEKTHpOBaHKUE (UTYp Ha IMIIOCKOCTh, BHIOIHATH M300paXkeHUs puryp
Ha IJIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB PA3JIUYHBIMU METOJAMHU, BBINOJIHATH
(BBIHOCHBIE) TJIOCKHE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP:
BHUJI CBEPXY, COOKY, CHU3Y;

e BBIUHCISITH  IUIONIAAM  IOBEPXHOCTEH  MHOTOTPaHHUKOB  (IpU3Ma,
MMpaMKJia), TEOMETPUUECKUX TEJ C IPUMEHEHHEM (HOPMYIL;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCb W IUIOCKOCTb CHMMETPHH, LIEHTP, OChb M INIOCKOCTb CHMMETPUHU
uryper;

e CBOOOJHO ONEPUPOBATH IMOHATHUSIMH, COOTBETCTBYIOIIMMU BEKTOpaM U
KOOpJIMHATaM B IPOCTPAHCTBE;

e BBINOJIHATH ACHUCTBHS HaJ BEKTOPAMU;

e pelmarh 3aJa4d Ha JOKa3aTEIbCTBO MATEMaTHYECKUX OTHOIICHUH U
HaXO0XXJICHUE TECOMETPUYECKUX BEIUYMH, MPUMEHSISI W3BECTHBIC METOJbI
MPU PEIICHUH MaTEeMaTUYECKUX 3aJ1a4 MOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CIIOXHOCTH;

e TMPHUMEHATh MPOCTEUIINE TMPOrPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUN CTEPEOMETPHUUECKUX 3a]1a4;

e W3BJEKaTh, MNPeoOpa3OBBIBATH M HMHTEPIPETUPOBATH HHGOPMALHMIO O
IMPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MpEeACTABICHHYIO Ha
yepTeKax U pUCYHKaXx;

e TMPHUMEHATH T[OJYYCHHbIE 3HAHUS HA TMPAKTUKE: CpPaBHUBATh W
aHaJIM3UPOBATh PealbHbIE CUTyallMH, MPUMEHATh HU3YYEHHBIEC MOHSATUS B
mpolecce IOMCKAa pelIeHUusT MaTeMaTU4yecKu  CcQOopMyIHpPOBAHHON
npoOeMbl, MOJEIUPOBATh peajbHbIE CUTyallMd Ha SA3bIKE T'€OMETPHH,
UCCJIENOBATh MTOCTPOEHHBIE MOJENH C UCIOJIb30BAHUEM T'€OMETPUYECKUX
MOHATUN M TEOpeM, ammapara ajreOpbl, pelniarh MPaKTHUUYECKHE 3a/1aqw,
CBSI3aHHBIEC C HAXOXKJIEHUEM I€OMETPUUYECKUX BEJIUYMH;

e UMETh MPEJCTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHUS T€OMETPUM Kak
COCTaBHOM 4acTu (PyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

K kony 11 kinacca oGyyaronuiicss Hay4uTcs:



CBOOOJTHO OMNEPUPOBATH MOHSATUSMH, CBS3aHHBIMU C IMJIMHIPUYECKOM,
KOHUYECKOM U chepruyeckord MOBEPXHOCTAMU, OOBSICHATH CIOCOOBI
MOJTyYECHUS;

OTIEpUPOBATh MOHATUSIMHY, CBSI3aHHBIMH C TEJIAMH BPAICHUS: IIMITHHIPOM,
KOHyCOM, c(pepoii u mapowm;

pacno3HaBaTh Tejda BpamleHus (UMIUHAP, KOHYC, cepa W 1ap) u
OOBSCHATH CIIOCOOBI TTOJIYYESHHUS TEJl BpaIllCHUS;

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOoKeHUe chephl U MIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI JJICMEHTOB MHOTOTPAaHHUKOB W TEJ BpAaIICHWSI,
O00BEMBI W TUIONIAA TOBEPXHOCTEH MHOTOTPAHHWKOB W TEJI BPAIICHHUSI,
r€OMETPUYECKUX Tell C TPUMEHEHUEM (HOpMYyIT;

CBOOOJTHO OIEPUPOBATH MOHATUSIMH, CBS3AHHBIMA C KOMOWHALMSIMHU Tell
BpaIieHUs ¥ MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIA B chepy H
OTKMCAaHHBIA OKOJIO cdepbl, cepa, BIUCAaHHAs B MHOTOTPAHHHUK HIIA TEJIO
BpaIlCHUS;

BBIYHCIIATH COOTHOIICHHSI MEXY IJIOMIAIIMHU TTOBEPXHOCTEH U 00bEMaMu
ITOJTOOHBIX TEI;

n300paxatb u3ydaeMble (DUTYpPBI, BBIIOJHATH (BBIHOCHBIC) TLIIOCKHE
YEpTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUCHHUS TEJl BPAIICHUS;

U3BJICKATh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATh HHGPOPMAIMIO O
MPOCTPAHCTBEHHBIX TEOMETPHUECKUX (QUrypax, MpEACTaBICHHYIO Ha
YepTeKax U PUCYHKAX;

cBOOO/IHO OTNIEPUPOBATH MOHATHUEM BEKTOP B IPOCTPAHCTBE;

BBITIOJIHATH OTEpaIliy HaJl BEKTOPAMH;

3a/1aBaTh MIIOCKOCTh YPABHEHHEM B JICKAPTOBOW CHCTEME KOOP/IUHAT;
peraTh reOMETPHYCCKHE 3a1a9i Ha BBIUYMCICHUE YTJIOB MEXKIY MPSIMBIMU
U TJIOCKOCTSIMHU, BBIYHCIICHHE PACCTOSHUNA OT TOYKH 1O TUIOCKOCTH, B
11€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPU PEIICHHH;
CBOOOJTHO OMNEPUPOBATH TOHATHSIMHU, CBSI3AHHBIMA C JIBIDKCHUEM B
IIPOCTPAHCTBE, 3HaTh CBOMCTBA JBUKCHUI;

BBITIOJIHATh HM300paXE€HUS MHOTOTPAHHUKOB W TEJl BpalICHUS IPHU
MapajuIeIbHOM  MEPEHOCE, LEHTPAIBHOW CHUMMETPUM, 3EPKaJIbHOMN
CUMMETPHH, TIPH TTIOBOPOTE BOKPYT MPSIMOM, TTpeoOpa3zoBaHus MOA00HS;
CTPOUTH CEUEHWS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIpPA
(mapayieTbHO U MEPIEHIUKYJIISIPHO OCH), CEUCHUS KOHYca (TapajuiesibHbIe
OCHOBAHUIO M MIPOXO/SIINE Yepe3 BEPIINHY), CEUCHUS II1apa;
UCTIONb30BaTh METOJBI TOCTPOCHUS CEUEHWIH: METON CIEJ0B, METOJ
BHYTPEHHETO MPOSKTHUPOBAHUS, METO/I IIEPEHOCA CEKYIIEH MIOCKOCTH;



e JIOKa3bIBaTh T€OMETPUUECKUE YTBEPKICHNUS,

e TMPUMEHATH TeOMeTpuueckue (aKThl AJsi PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, MPEANOJIAraloINX HECKOJIBKO IIaroB pEIICHUS, €CIH YCJIOBUS
MIPUMEHEHUS 3a/IaHbI B IBHOW M HESIBHOU (opMme;

e pemaTrh 33JaYd Ha JOKA3aTeJIbCTBO MATEMATHYECKUX OTHOIIEHUW W
Hax0XJICHUE TEOMETPUUECKUX BEJIUYUH;

e TMPHUMEHATH INPOTPAMMHBIE CPEICTBA U SJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI ITPU PELICHUU CTEPEOMETPUUYECKUX 3314,

e TNPUMEHATH  IIOJIYYECHHBICE 3HAHUS HA  IPAKTUKE:  CPABHHUBATb,
AHAJIM3UPOBATH U OLICHUBATh PEAJIbHBIC CUTYALINU, IPUMEHATh U3YUEHHbIC
MOHATHS, TEOPEMBbI, CBOWCTBA B  IPOLECCE I[IOHUCKA  PEHICHUs
MaTeMaThyecku  c(OpPMYJTUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
pEAIbHBIE CUTyalluH Ha SI3bIKE T€OMETPUH, HCCIEIOBATh MOCTPOECHHBIC
MOJIEIA C HCMOJIb30BAHUEM TE€OMETPUUYECKUX TMOHATHM U TEOPEM,
anmapara anreOpbl, pemarb NPAKTHYECKUE 3aJlayd, CBS3aHHBIE C
HaXO0XXJICHUEM I'€OMETPUUYECKUX BEIIUYNH;

e HMETh MPEJCTABICHUS 00 OCHOBHBIX 3Talax pa3BUTHS T€OMETPUH Kak
COCTaBHOM 4yacTu (pyH1aMeHTa pa3BUTHUSI TEXHOJIOTUH.

BocnuTare/ibHasi AeATEJBHOCTH YYHMTeJsi HA YPOKax MO NpeaMeTy
«I'eometpus»

* YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOIICHWH MEXIy Yy4YUTEIeM U €ro
YUYEHUKAMH,  CHOCOOCTBYIOUIMX  IMO3UTUBHOMY  BOCHPHUSTHIO  YYalllUMHUCA
TpeOOBaHMI ¥ TIPOCHO y4UTENs, TPUBICYCHUIO UX BHUMAHHS K 0OCYXJTaeMOi Ha
ypoke (3aHsATUM) HH(OPMAaLIUY, aKTUBU3ALIUY UX [T03HABATEIbHON JAESITEIbHOCTH;

* NOOYXXJIEHUE YYEHHKOB COOJIIOJIaTh HA YpOKE (3aHSITHH) OOIIECTPUHATHIE
HOpPMBI TIOBEJICHUSA, MpaBWia OOLIEHUS CO CTapUMU (YUUTENIAMH) U
CBEpCTHUKaMH  (YYE€HUKaMH),  OPUHLUOB  y4eOHOM  AUCHUIUIMHBL |
camMOOpraHu3allny;

* MPUBJICYEHUE BHUMAHUS YUYEHUKOB K LEHHOCTHOMY acCHeKTy HM3y4aeMbIX
Ha ypoKax (3aHATHUSX) SIBICHUMN, OpraHu3aius ux padoThl ¢ MOTy4aeMOl Ha ypOKe
(3aHATHM) COLMAJIbHO 3HAYMMOM UWHpoOpManueil — HHULUHAPOBAHHUE €€
OOCYXKICHHsI, BBICKA3bIBAaHUSI YYAIlUMUCS CBOETO MHEHHUS TIO0 €€ TMOBO.Y,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUS;

* HCIIOH30BAaHUE BOCIUTATENBHBIX BO3MOXHOCTEH CONEp)KaHUs yd4eOHOTO
npeaMeTa Yepe3 JEMOHCTPAIMIO IETSM MIPUMEPOB OTBETCTBEHHOTO, TPasKIaHCKOTO
MIOBEJICHMS, TPOSBICHUS YEIIOBEKOIIOOHS M J0OpOCEPACYHOCTH, Yepe3 IOoa00p



COOTBETCTBYIOIIMX TEKCTOB Uil YTEHUA, 3a4ad JUIsl PEIIeHUs, MpOoOJIEeMHBIX
CUTYalMi 7151 00CYK/I€HHSI B KIIACCE;

* MpUMEHCHHE Ha YpOKe (3aHATHH) HHTEPAKTUBHBIX (QOopM padOThI
YUaILUXCS:

- MHTEIUICKTYaJbHBIX UTP, CTUMYIUPYIOUINX MO3HABATEIbHYIO MOTHUBAIIUIO
YUEHUKOB; JUIaKTUYECKOTO TeaTpa, I7ie MOJydeHHbIC Ha YpOKe (3aHSATHH) 3HAHUS
OOBITPBIBAIOTCA B TE€ATPAJIBHBIX MTOCTAHOBKAX;

- JIUCKYCCH, KOTOpbIE JAIOT y4YallMMCS BO3MOXKHOCTb MPUOOPECTH OIIBIT
BEJICHUS KOHCTPYKTUBHOIO JIUAJIOra;

- TPYIIOBON pabOThl WM pabOTHl B Mapax, KOTOPbIE ydaT 00ydarouuxcs
KOMaHJTHOUM paboTe 1 B3aUMOACHCTBUIO C IPYTUMU JIETHMU;

* BKIIIOYCHHE B YPOK (B 3aHSATHE) UTPOBBIX MPOIEAYP, KOTOPbIE TOMOTAIOT
HOJIepKaTh ~MOTHBAIIMIO JIeTe K TONYYCHHIO 3HAHWN, HaJlIaXKHUBAHUIO
MO3UTUBHBIX MEXKIMYHOCTHBIX OTHOIICHWN B KJacce, MOMOTAIOT YCTAHOBICHHUIO
n00poXxkeTaTeIpHON aTMOc(epbl BO BpeMs YpoKa (3aHSATHS);

* MHHULUUPOBAHHE W TONJEPKKA MCCIEAOBATEIbCKON JEATEIbHOCTH
oOydJarommxcs B paMKax pealn3alldd WMU WHJIUBUAYAIbHBIX W TPYIIOBBIX
UCCIJIEIOBATENBCKUX MPOEKTOB, YTO JAACT LIKOJIBHUKAM BO3MOXHOCTb IPHOOpECTH
HaBBIK  CAMOCTOSTEIBHOTO  PEIICHUS TEOPETUYECKOW  MpOOJIeMBbI, HaBBIK
TeHEpUPOBAHUA M OQPOPMIICHHS COOCTBEHHBIX WJEH, HABBIK YBAXUTEIHHOTO
OTHOUIEHUS K YYKUM HJIeIM, 0()OPMIIEHHBIM B paboTax JIPyrux MCCieI0BaTele,
HaBbIK TYOJMYHOTO BBICTYIJICHUS TEped ayAuTOpuel, apryMEHTHPOBAaHUA U
OTCTauBaHUS CBOEU TOUKH 3PEHUSI.

Ocy1ecTBisieTcs: yepes:

Ha pecuonanvrnom, MyHUUUNRAIbHOM U 6CEPOCCUICKOM YPOBHE:

ey4yacTHe B MPEIMETHBIX OJUMIIHMAAAaX (OYHBIX M 3a0YHBIX), MPEAMETHBIX
KOHKYpCaX, HAy4YHO-IIPAKTUYECKUX KOH(DEPEHIIUIX, COPEBHOBAHUSIX.

Ha ypoene kopnyca:

e CIICIIMAJIBHO pa3paOOTaHHBIC 3aHATHS — COOBITUHHBIE YPOKH, IMTOCBSIIICHHbBIC
HUCTOPUYECKUM JlaTaM W COOBITUSIM, OHJIAWH-IKCKYPCUM KOTOPBIC, PACIIUPSIOT
oOpa3zoBaTelbHOE TMPOCTPAHCTBO  MPEAMETA, BOCHHUTHIBAIOT  YBAKEHHE K
UCTOPUYECKUM JTUYHOCTSAM, JIOASM HAYKH, JIOOOBb K MPEKPACHOMY, K MPUPOJIE, K
POAHOMY Kparto;

®3HAKOMCTBO C PA3JIMYHBIMU JIOCTHKEHUSIMU HAYKU U TEXHUKH, OOCYKJICHUE
HKOJIOTMYECKUX TMpoOJieM, KCCIEAOBaHUS U BHECEHHE MPEMJIOKEHUNU 110
MUPOYCTPOMCTBY;

e TpoBeleHWE Y4YEOHBIX  (OMMMITUAIBI, 3aHUMATEIbHBIE YPOKA W
MIATUMHUHYTKH, YPOK - JI€JIOBAasl UIpa, YPOK — MYTEHIECTBUE, YPOK MacTep-KJacc,
YPOK-HCCIIEIOBAaHWE W Jp.) ©  y4eOHO-pa3BICKATECNIbHBIX, CIOPTUBHBIX
Mepomnpusatuii (koHKypc-urpa «lIpenmernsiii kpoccBopa», TypHUp «CBOS UTpay,



BUKTOPHUHBI, JIUTEPATypHAsT KOMITO3ULUSI, KOHKYPC ra3eT U PUCYHKOB, SKCKypCHUS U
p.);

® HCIIOJb30BaHUE BU3YAJIbHBIX 00pa3oB (MPEeIMETHO-ICTETUYECCKON CpPEIbl,
HaDsiAHAS ~ aruTalusl IIKOJbHBIX CTEHJOB, MPEAMETHOW HAIpPaBICHHOCTH,
COBMECTHO MPOU3BOJIUMBIC BUACOPOJIMKHU 110 TEMaM YPOKa);

eyJaCcTHE IeNaroroB-nmpeaAMeTHIKOB B CoBeTe mpo(riIakTHKe MO BOIpOcam
HEYCIHEBAONIMX OO0YyYalMMXCd C 1EJIbI0 COBMECTHOTO COCTAaBJICHUS ILJIaHa
JMKBUIAIMN AKaJIEMUYECKON 3aJI0JKEHHOCTH 10 MIPEAMETaM;

ey4yacTHEe TEAaroroB-MPeAMETHUKOB B POAMUTEIBCKUX COOpPaHUAX YUEOHBIX
OTIEJICHUMN.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 23 1 bubmorexa LIOK
A P P https://m.edsoo.ru/7f415b90
BzaumHoe pacrnonoxxeHue npsiMbix B bubnnorexa [JOK
2 6 1
IIPOCTPAHCTBE https://m.edsoo.ru/7f415b90
3 [TapannenbHOCTh NPSIMBIX U TUIOCKOCTEN B 8 bubmmoreka [JOK
MPOCTPaHCTBE https://m.edsoo.ru/7f415b90
4 [leprieHAMKYIAPHOCTD NPAMBIX U o5 bubnnorexa [JOK
IUIOCKOCTEH B ITPOCTPAHCTBE https://m.edsoo.ru/7f415b90
bu6nmorexa LIOK
5 16 1
¥/ TBI H PACCTORHI https://m.edsoo.ru/7f415b90
bu6mmoteka IIOK
M 7 1
0 HOTOTPAHHIIE https://m.edsoo.ru/7f415b90
7 BexkTops! B mpocTpaHcTBE 12 bubmmorexa LOK
P poctp https://m.edsoo.ru/7f415b90
8 [ToBTOpEeHme, 06001IeHNE U cUCTeMaTH3allus 5 9
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 6 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakruueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
bu6mmoreka [IOK
1 AHATHTHECKAsT FEOMETPHS 15 1 https://m.edsoo.ru/7f415b90
5 [ToBTOpenue, o6o0IICHNE U 15 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/7f415b90
bu6mmoreka [IOK
& 17 1
3 OObEM MHOTOrpAHKa https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
4 T 24 1
©/14 BpATHeHiA https://m.edsoo.ru/7f415b90
5 [Tnomanu nmoBepxHOCTH U 0OBEMBI 9 1 bubnuorexa [JOK
KPYTJIBIX Te https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
6 5 1
Aemxcerins https://m.edsoo.ru/7f415b90
; [ToBTOpenue, o6o0IIEeHNE U 17 2
CUCTeMAaTH3aIHsl 3HAHHHA
BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I1O0 102 8 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoandecTBO yacoB DJIeKTPOHHBbIe MU(PPOBHIE
Ne Jlomaminee P unpp
Tema ypoka KonrTpoabsubie IIpakTuueckue o0pa3oBaTe/ibHbIE
n/n Bcero 3aJlaHHue
padoThbI padoTbI pecypcbl
OcHoBHbIE IIpaBUIIA Ne 1.6, 1.8,
n300pakeHUs Ha PUCYHKE 1.13
1 ocpoc a an e - 1 Bonpoc bubmorexa [JOK
IUIOCKOCTH, II JIEIBbHBIX npochbl
P P https://m.edsoo.ru/7f415b90
IPSAMBIX (OTPE3KOB), CEPEIUHBI nocne
OTpe3Ka naparpada
[TonATHS cTepeomeTpun: TOUKA,
npsiMasi, TI0CKOCTb,
npoctpadHcTBO. OCHOBHBIE
5 poctp 5 1 No 1.26 bu6mmoreka [IOK
IIpaBHia H300pakeHUs Ha o1,
P P https://m.edsoo.ru/7f415b90
PUCYHKE TIIIOCKOCTH,
napajieIbHbIX MPSMBIX
(OTpe3KOB), CepeIMHBI OTPE3Ka
[TonsaTHs: nepecekaromuyecs
3 IJIOCKOCTH, MEPECEKAOINECS 1 Ne 1.15, bu6mmoreka [JOK
npsiMast ¥ III0CKOCTb; 1.18,1.22 https://m.edsoo.ru/7f415b90
MOJIyIIPOCTPAHCTBO
[TonsATHs: nepecekaromuecs
IJIOCKOCTH, TIEpeCeKaIoNInecs Bubnmoreka IIOK
4 > 1P m 1 Ne 1.23, 1.27 1
npsMasi ¥ MI0CKOCTb; https://m.edsoo.ru/7f415b90
MOJIYITPOCTPAHCTBO
n.3,
MHororpanHuKH, H300pakeHHe bubnuorexa [IOK
5 . 1 npo4uTtaTb
MPOCTEHIINX MPOCTPAHCTBEHHBIX Ne3.4 3.6 https://m.edsoo.ru/7f415b90
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buryp, HeCyniecTBYIOIIUX
00BEKTOB

3.10

MHororpanHuKH, H300paKeHHe
NPOCTEUIINX MPOCTPAHCTBEHHBIX
¢buryp, HeCyIiecTBYIOIIUX
00BEKTOB

Ne 3.11,
3.3,3.18
C. 31 utoru
rnasbl 1

AKCHOMBI CTEPEOMETPUU U
MIEPBBIC CJICJCTBUS U3 HUX

AKCHOMBEI CTCPCOMCTPHHA U
MEPBBIC CIICACTBHA U3 HUX

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

AKCHOMBI CTEPEOMETPUHN U
NIEPBBIE CIIEJICTBUS U3 HUX.
CriocoOblI 3a1aHus IPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE.
O0603HaueHus NPSAMBIX U
IIJIOCKOCTEMN

bubmuorexa [JOK
https://m.edsoo.ru/7f415b90

10

11

M3obpaxenue ceueHuit
MUPAMUJIBL, KyOa U IPU3MBIL,
KOTOPBIE NMPOXOAT Yepe3 ux
pEbpa. N3o0pakenue
nepeceyeHust MoJIy4YeHHbIX
mockocrell. PackpammvBanue
MMOCTPOCHHBIX ceueHnu Ppa3HbIMU
oBEeTaMn

N3o6paxkenune ceueHmit
MUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIE TPOXOMSAT Yepe3 UxX
pé6pa. N3obpaxenue
NEPECCUCHUS MOJTYIYCHHBIX

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
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mockocreil. PackpammBanue
HOCTPOCHHBIX CEYCHUH Pa3HbIMU
L[BETaMHU

12

13

N3o0paxenue ceueHuit
MUPAMHUJIBL, Ky0a U IPU3MBIL,
KOTOPBIE MTPOXOJIAT Yepe3 UX
pe€opa. Nzo0pakeHue
nepeceueHsl MOJTy4YSHHBIX
iockoctei. PackpamBanue
MOCTPOCHHBIX CCUCHHI Pa3HBIMH
[[BETaMHU

N300pakeHre ceueHuit
NUPaMUJIbI, KyOa U IPU3MBI,
KOTOPBIC MPOXOISAT Yepe3 uxX
pe&opa. N3o0pakeHune
nepeceueHsl MOJTy4YeHHBIX
mockocrell. PackpammvBanue
MIOCTPOCHHBIX CEUYCHHUI Pa3HBIMH
[[BETaMU

14

15

Merton cieoB JUisl MOCTPOEHUS
CeYeHNN

Merton cieoB [Uisl MOCTPOEHUS
ceueHnii. CBOMCTBA nepecedeHnit
HPSIMBIX U IIJIOCKOCTEMN

bubmuorexa [JOK
https://m.edso0.ru/7f415b90

bu6mmoreka [JOK
https://m.edso0.ru/7f415b90

16

Merton cnenoB 115l TOCTPOEHUS
ceyeHuil. CBolcTBa nepeceyeHni
MPSIMBIX U MJIOCKOCTEH

17

[TocTpoeHue ceuenunii B
nupamujie, Kyoe mo TpéM Toukam

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
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Ha péOpax. Co3maHne BEHIHOCHBIX
YepTexei U 3amuch I1aroB
HOCTPOCHHUSI

18

ITocTtpoenue ceueHui B
nupamuie, Kyoe mo TpéM TouKkam
Ha péOpax. Co3maHne BEHIHOCHBIX
YepTeKei U 3alUCh 1IaroB
MIOCTPOCHHSI

19

IToctpoenue ceuenuii B
nupaMuie, Kyoe mo TpéM TouKam
Ha péOpax. Co31aHne BEBIHOCHBIX
YepTEKeH U 3alUCh 1IaroB
MOCTPOCHHSI

20

IToctpoenue ceuenuii B
nupamue, Kyoe rmo TpéM TouKkam
Ha pé0pax. Co3MaHne BEBIHOCHBIX
YepTEKeH U 3alUCh 11aroB
MIOCTPOCHHSI

21

[ToBTOpEHME TUIAHUMETPUN:
Teopema 0 mTpONOPLMOHATBHBIX
otpeskax. [Tomobue
TPEYrOJIbHUKOB

22

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

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

23

Kontponbnas pabota "AKCHOMBI
crepeomerpun. Ceuenus"

Pabota Hapg,
owmnbKamm



https://m.edsoo.ru/7f415b90

24

25

B3aumHoe pacnionoxenue
IPSIMBIX B IIPOCTPAHCTBE.
CkpeuuBaroiyecs npsmele.
[Tpu3Haky CKpEIIUBAIOIINXCS
npsmbix. [lapanmenbHbie npsMbie
B [IPOCTPAHCTBE

Teopema o CyliecTBOBaHUH U
€AMHCTBEHHOCTH MPSMOii
napasuleibHON JaHHOW MPSMOM,
MPOXOIAIICH Yepe3 TOUKY
MIPOCTPAHCTBA U HE JIeXKaIllel Ha
JlaHHOM npsiMoit. JlemMma o
MEePECCUCHHUH MapauIeIbHBIX
MPSIMBIX IJIOCKOCTHIO

N.4, Ne 4.7,
4.11, 4.13

Ne 4.15,4.17

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

bubmuorexa [JOK
https://m.edso00.ru/7f415b90

26

27

28

29

[TapaniensHOCTh TPEX MPSIMBIX.
Teopema 0 TpEX mapayeabHbIX
npsaMeIx. Teopema o
CKPEIIMBAIOIINXCS TPAMBIX

[TapannensHOE MPOSKTHPOBAHHE.
OCHOBHBIE CBOWMCTBA

napaaijaCJIbHOIO MPOCKTUPOBAHMA.

N3o06paxkenue pazHbIx puryp B
NapaJyIeIbHON MPOEKIINH

lentpanpHas mpoekuus. Yromi ¢
COHAIPABJICHHBIMA CTOPOHAMH.
VYros Mexay NpsMbIMU

33.2[2[“114 Ha JOKa3aTCJIbCTBO U
HCCICI0BAaHUC, CBA3AaHHBIC C
PacCIioJIOKCHHUEM IIPAMBIX B

Ne 4.22,4.24

M.7,Ne 7.9,
7.11,7.20

M.8, Ne 8.3,
8.5,8.7,8.17

Ne 8.11, 8.13

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

bubmuorexa [JOK
https://m.edso0.ru/7f415b90

bubnmoreka [JOK
https://m.edsoo.ru/7f415b90
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IIPOCTPAHCTBE

30

[TonsiTHs: MapalIeNbHOCTh
IIPSIMOM U INIOCKOCTH B
npocrpaHctse. [Ipusnak
[IapaJuIEIbHOCTH NPSAMOU U
miockocTH. CBolicTBa
[apAJUIEIbHOCTH MIPSIMOU U
IUIOCKOCTH

M.5 Ne 5.10,
5.12,5.18

bubmuoreka [JOK
https://m.edso0.ru/7f415b90

31

I'eomerpuueckue 3agaun Ha
BBIYMCJICHUC U NJOKAa3aTCIbCTBO,
CBSI3aHHBIE C [1APAUIEIBHOCTHIO
MPSIMBIX U IIJIOCKOCTEHN B
MIPOCTPAHCTBE

Ne 5.25,
5.27

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

32

IToctpoenue ceuenus,
IIPOXOJSILETO Yepe3 JaHHYIO
IPSIMYIO Ha 4epTexKE U
MapajjIeJIbHOTO APYroM IpsiMOiA.
Pacuér oTHOLIEHNH

Ne 5.31, 5.33

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

33

[TapannensHas npoekuus,
MPUMCHCHHUEC IOJId MOCTPOCHUA
cedeHui Kkyoda u
napayutenenunena. CpoicTsa
napauleJIenuNe1a U IpU3Mbl

.6, Ne 6.4,
6.6,6.11

bu6mmorexa [IOK
https://m.edso0.ru/7f415b90

34

[TapannenbHbIE IIIOCKOCTH.
[Tpr3Haku napamiebHOCTH ABYX
MJIOCKOCTEM

Ne 6.13, 6.17

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

35

Teopema 0 nmapaieIbHOCTH U
€AMHCTBEHHOCTH IIJIOCKOCTH,
IIPOXOJSIIEH Yepe3 TOUKyY, He

6.19,6 21
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MPUHAJICIKALLYIO TAHHOMN
IUIOCKOCTH U CJIE/ICTBUS U3 HEE

CaolicTBa napamieabHbIX
IUIOCKOCTEH: 0 MapajieIbHOCTU
NPSMBIX TIEpECEUCHUS TPU

bubmuorexa [JOK

36 6.23,6.34
HePECEUCHUH JIBYX https://m.edsoo.ru/7f415b90
napajieNIbHbIX MIIOCKOCTEH
TpEeTheU
CaolicTBa napamieabHbIX
IUIOCKOCTEM: 00 oTpe3Kax
napajuIeNIbHBIX MPSMBIX,
.. Ne 7.20
37 3aKTFOYEHHBIX MEXKIY 228
napaieIbHbIMU TIOCKOCTSIMU; O '
HepeceyeHnt MpsiMOi ¢ IBYMs
napaiesIbHbIMU TIOCKOCTSIMU
I1 : II b K
38 oBTOpeHwme: TeopeMa [Tudaropa ror tnass 2 nommoreka 11O
Ha TUIOCKOCTH https://m.edsoo.ru/7f415b90
[ToBTOpEHUE: TPUTOHOMETPHUSL EEVELTEN:] bubnnoreka [JOK
39
IPSMOYTOJIBHOTO TPEYTOJIbHUKA TeTpaAm https://m.edsoo.ru/7f415b90
CoiicTBa ky0a u
40 HDsMO om?/Horo 3apaHuva B bubnuoreka [IOK
PAMOYT TETPaAM https://m.edsoo.ru/7f415b90
napaienenuneaa
Bbruncnenue JyiMH OTPE3KOB B
41 vBe i I ﬂMOHFOHBHOI?VI 3apaHuA B bubnuoreka [IOK
Y pIMoy TETPaAM https://m.edsoo.ru/7f415b90
napaesnenumnee
[lepneHauKyISIpPHOCTD MIPAMOM U
miockocTH. [Ipu3Hak Nn.9, N2 9.9, bubnuorexa [JOK
42 .
NEepHEHIUKYIIPHOCTH IPSIMOM 1 9.13, https://m.edsoo.ru/7f415b90

IJIOCKOCTH
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[IeprieHIUKYIAPHOCTD NPAMOU U
miockocTy. [Ipusnak

43 . Ne 9.22,9.25
HNEepHEHANKYIAPHOCTH IPSIMOM 1
IUIOCKOCTH
Teopema o CylIEeCTBOBAHUU U
€/IMHCTBEHHOCTH IPSIMOHA,
44 ngoxoz[ﬂmeﬁ IIepeS:p TOYKY 9.29 bubmorexa LIOK
https://m.edsoo.ru/7f415b90
IPOCTPAHCTBA U
HEepHEHIUKYIAPHOM K MJIOCKOCTH
45 [IimockocTu U nepneHauKyIsIpHbIE 9.34 bubnnorexa [JOK
UM PSMbIC B MHOTOIPaHHUKAX https://m.edsoo.ru/7f415b90
46 [TnockocTy U nepreHANKYIIpHbIE
UM TIPSIMBIE B MHOTOTPaHHUKAX
[TeprieHAUKYIIAp U HAKIIOHHASL.
47 HoiTpojHHz neI;neHI[HKynﬂpa u3 .10, Ne 104, bubamorexa LIOK
10.6, 10.8 https://m.edsoo0.ru/7f415b90
TOYKHU Ha MPSIMYIO
[eprienAuKyIAp 1 HAKITOHHAS. 10.17, 1021,
48 [TocTpoenune neprneHuKysapa u3 10.23
TOYKHU Ha MPSIMYIO
Teopema o Tpéx M.11, Ne 11.3,
49 nepEeHnHKyiﬂpax (npsimMas u 11.7, BblyumnT bubmmoreia LIOK
https://m.edso0.ru/7f415b90
obpatHas) Teopemy
Teopema o Tpéx Ne 11.15,
50 NepIeHINKYIIpax (mpsmast u 1117
oOpatHasi)
51 Yron Mexay CKpeluBaroUMUCS ns bubnmoreka [JOK
PSIMBIMH https://m.edsoo.ru/7f415b90
52 ITouck neprneHIuKyIsIpHBIX 3apaHue Ha bubnnorexa [JOK
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IPSMBIX C IIOMOIIBIO KapTouke https://m.edsoo.ru/7f415b90
NEPIEeHIUKYISIPHBIX MIIOCKOCTEN
53 OpToroHanbHOE MPOSKTUPOBAHUE Japariue Ha Bu6mnorexa LIOK
KapTouKe https://m.edsoo.ru/7f415b90
[TocTpoenue ceuenuit kyoa,
MIPU3MBbI, TPaBUIILHOU MUPAMUIBI bubmuorexa [JOK
54 . 9.30
C MOMOIIBIO OPTOTOHAIBHOM https://m.edsoo.ru/7f415b90
MIPOSKIIUU
[Toctpoenue ceuenuit kyoa,
55 MPU3MBIL, TPABUIILHOM MUPAMHU/IBI 3agaHue Ha
C TIOMOIIIbIO OPTOTOHATIBLHOU KapTouke
MPOEKIIUU
CumMeTpHs B MPOCTPAHCTBE
56 OTHOCHUTEJIBHO TJIOCKOCTH. 3aAaHue Ha bubnnoreka [JOK
[T10CKOCTH CHMMETPHIA B KapTouke https://m.edso0.ru/7f415b90
MHOTOTpaHHHKAX
ITpu3Hak mepreHauKyIsIpHOCTH M.12, Ne
57 H[I))HMOﬁ u HEOCK(J)ICTHyKaIIz 12.7,2.9. bubmmorexa LOK
https://m.edsoo.ru/7f415b90
CIICJICTBHE CUMMETPHUH 12.11
[IpaBuiIbHBIE MHOTOTPAHHUKH.
58 P.’:Il)C‘IéT PacCTOSIHUIA l:)i TOYKH JI0 Ne 12.13, Brbmiorexa LIOK
12.15 https://m.edso0.ru/7f415b90
TUTOCKOCTH
[TpaBuIIbHBIE MHOTOTPAHHUKH.
59 Pacuér paccrosiHull OT TOYKH 710 Ne 12.32
TUTIOCKOCTH
Crioco0bl ONyCTHTD
bubmuorexa [JOK
60 NEPIEHUKYIISAPBI: CHMMETPUSI, Ne 12.25

CABUI' TOYKHU 110 napannenLHoﬁ

https://m.edsoo.ru/7f415b90



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IPsAMOi

Casur 1o HenapasuieIbHON

bu6mmoreka [IOK

61 Ne 12.34
IPSIMOM, U3MEHEHUE PACCTOSIHUM https://m.edsoo.ru/7f415b90
KoHnTtposnbhas pabora "B3aumHoe
PaboTa Hapg,
62 PacIoJIOKEHUE TPSIMBIX U
5 " owmnbKamm
MIJIOCKOCTEH B IPOCTPAHCTBE
[ToBTOpEHME: yroyi Mexay
MPSIMBIMH Ha TUIOCKOCTH,
3agaHune Ha
63 TPUTOHOMETPHS B IPOU3BOJIBHOM
KapTouke
TpeyrojbHHUKE, TeopeMa
KOCHUHYCOB
IIoBTOpEHME: YTOI MEXK
P T o 3agaHune Ha
64 CKPEITUBAIOIIMMHUCS PAMBIMH B
KapTouke
MIPOCTPAHCTBE
I"eomeTpuyueckre MeTObI
65 . I: o e g 3afaHue Ha bu6mmoreka [IOK
BBIYMCIIEHHS YTiIa MEXK
yr oy KapTouKe https://m.eds00.ru/7f415b90
MPSIMBIMU B MHOTOTPaHHHUKAX
ByTrpaHHBIN yroj. CBOHCTBO n.1s,
66 A y?f y(l; AHHOTO No bu6mmorexa [IOK
JIMHEHHBIX YIJIOB 1B HHOT' 0
YHIOB ABYTP https://m.edso00.ru/7f415b90
yria 13.3,13.5,13.7
IleprieH MK yISIpHBIE TIJTOCKOCTH.
67 C pv FHEYICP M.14. No 14.15 bubmuorexa [JOK
BOMCTBa B3aMMHO .14, Ne 14,
. https://m.edso0.ru/7f415b90
NEePHEHANKYISIPHBIX MIOCKOCTEN
[Ipu3Hak nepneHANKYISIPHOCTH
IJIOCKOCTEH; TeopeMa 0 mpsIMoit
68 p p N Ne 14.17, bubmuorexa [JOK
MEPECCUCHUS IBYX MIOCKOCTEH
p ABYX 14.19 https://m.edso00.ru/7f415b90

NEepIEHIUKYISPHBIX TPEThel
IUIOCKOCTH
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[IpssmMoyTroabHBII
napajuiesenumnes; Kyo;

Ne 14.21, 14

bu6mmoreka [IOK

69 W3MEPEHHUS, CBOMCTBA
P 23 https://m.edsoo.ru/7f415b90
IPSIMOYTOJIBHOTO
napasuiesenumneia
Teopema o AuaroHanu
70 MPSAMOYTOJIBHOTO Ne 14.34 bubnuorexa [JOK
napaie/ieune1a u CIeACTBHE U3 14.25 https://m.edso0.ru/7f415b90
Hee
CrepeomeTpuueckue u
C.139
IIPUKJIAHBIC 3a/1a4U, CBA3aHHbIE bubnnorexa [HOK
71 npoynTaTb
CO B3aMMHBIM PACIOI0KCHHEM Nos https://m.edsoo.ru/7f415b90
MPSIMBIX U IIJIOCKOCTH )
[ToBTOpEeHUE: CKpeNMBaAIOIIMECS
79 MpsIMbIE, MapajuIeIbHbIC 3agaHue no
MJIOCKOCTH B CTaHAAPTHBIX KapTo4Kam
MHOTOTpaHHHKAX
[Tapa mapannenbHBIX MIIOCKOCTEH
Ha CKPENTUBAIOIINXCS MPSMBIX,
KoHcnekr
73 PacCTOSIHAE MEXTY
YPOKa
CKPEIIUBAIOIINMHUCS TIPSIMBIMH B
MPOCTBIX CUTYAITHSIX
Paccrositnue ot Touku 10
72 s KoHcnekT bubnuotexa [JOK
MIJIOCKOCTH, PACCTOSTHUE OT
. p ypOKa https://m.edsoo.ru/7f415b90
MIPSIMO#A /10 TIIIOCKOCTH
Brluncnenue paccTosHUN MEXKIY
75 CKPEIIUBAOIIAMUCS MPSAMBIMU C KoHcnekT bubnmuotexa [JOK
MIOMOIIBIO TIEPIICHAUKYIISIPHOM ypoka https://m.edsoo.ru/7f415b90

IIJIOCKOCTH
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TpéxrpaHHslil yroj, HEpaBeHCTBA

JUISL TPEXTPAHHBIX YTJIOB.

76 Teopema [Tudaropa, Teopemsr HomcnexT bubmmorexa LIOK
’ ypOKa https://m.edsoo.ru/7f415b90
KOCHUHYCOB U CUHYCOB U1l
TPEXTPAHHOIO yria
DneMeHTHI chepuuecKoi Npe3seHTaums:
77 T€OMETPUH: T€OAC3NUECKHE reomeTpusa B
JIMHUHU Ha 3emiie reoaesuu
78 KonTtponbHas padora "Yrisl u Pabota Haz,
paccrosiHus" owmnbKkamu
79 ?&:{fﬁ:ﬁ;ﬁﬁ{jﬁ:ﬁﬁﬂﬂ M.16 Ne 16.9, bu6mmoreka [IOK
§ 16.11, 16.13 https://m.eds00.ru/7f415b90
AJIIEMEHTBI
80 [Tupamuaa. Buasl nupamu. M.18, Ne 18.5,
[IpaBunbHas nupamuga 18.12
81 [Ipusma. IIpsamas u HakIOHHAS M1.16.22,.16.29
npusMel. [IpaBuiibHas nmpusma
[Tpsimoit napannvenennnez[, N.47 Ne17.6,
82 IPSIMOYTOJIBHBIH 178
napajuienenunesn, Kyo
83 BalInykiibie MHOTOIpaHHUKHU. N 17.22 bubnuoreka [IOK
Teopema Ditnepa https://m.edsoo.ru/7f415b90
BrlInmykiibie MHOTOIpaHHHKU. C.175 «Korpa
84 Teopema Ditnepa. [IpaBuibHbIE U caenaHsbl
NIOJIyTIpaBUJIbHBIE YPOKM»
MHOTOTpaHHUKHU npoynTaTh
85 Kontponbnas padota Pabota Haz
"MHororpaHHukH" owmnbkamm
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86 [ToHsATHE BEKTOpA HA IIJIOCKOCTH KoHcnekr bubmumoreka [IOK
U B IPOCTPAHCTBE ypOKa https://m.edso0.ru/7f415b90
87 Cyava BeKTOpOB KoHcnekT bubmmoreka [JOK
ypOKa https://m.edsoo.ru/7f415b90
88 PasHOCTS BEKTOPOB KoHcnekT bu6mmoreka [IOK
ypoKa https://m.edsoo.ru/7f415b90
89 T T — KoHcnekTt bubnmoreka [JOK
ypoKa https://m.edsoo.ru/7f415b90
90 YMHOKEHHE BEKTOpa Ha YUCIIO HoncnexT bubmmoreia LIOK
ypOKa https://m.edso0.ru/7f415b90
Paznoxxenue BekTopa 1o 6asuc
91 TPEX BEKTOPOB, HE ie;xaumx B ’ Homcnex bubmorexa LIOK
. ’ ypoKa https://m.edsoo.ru/7f415b90
OJIHOM MIIOCKOCTH
92 CKaIApHOE IPOH3BEICHHE KoHcnekrt bubnuorexa [JOK
ypoKa https://m.edsoo.ru/7f415b90
93 Brruucnenue yria mexny KoHcnekTt bubnnoreka [JOK
BEKTOPaMH B IPOCTPAHCTBE ypoka https://m.edsoo.ru/7f415b90
94 IIpocreiimue 3agauu ¢ KoHcnekT
BEKTOPaMHU ypOKa
95 IIpocreiimme 3amayu ¢ KoHcnekT
BEKTOpaMHU ypOKa
96 [Ipocreitmme 3agaun ¢ KoHcnekTt
BEKTOPaMH YPOKa
97 IIpocreiimme 3agauu ¢ KoHcnekT
BEKTOPaMHU ypOKa
08 O00011eHre U CUCTEMATU3 AL KoHcnekT
3HAHUH ypOKa
99 O06o00meHre U cucTeMaTH3aIs KoHcnekT
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3HAHUMN YpOKa
JomalHee
100 Wrorosas KoHTpoJbHAS paboTa 1 3afaHue He
3aflaHo
101 Hrorosast KoHTpoOJIbHAS paboTa 1
102 O606IEICHI/IG U CUCTEMAaTU3aLMs 1
3HAHUHI
OBLIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne OoMallHee
Tema ypoxa Konrposbusie IIpakrnyeckue o oOpa3zoBaTe/IbHbIE
n/n Bceero 3a/laHue
padoThbI padoTbI pecypcbl
n.i-4,
IToBTropenue temsl "KoopauHatsl NOBTOPUTHL Butmorexa LIOK
1 BEITOpa Ha IVIOCKOCTIL 1 B 1 Gopmy7e https://m.eds00.ru/7f415b90
IPOCTpPaHCTBE" — '
Mn.s
5 [ToBTOpenue Temsl "CkansgpHoe 1 Ne 5.6 5.8 bubnnoreka [JOK
IPOM3BENEHNE BEKTOPOB" 5_10' 5 1'2 ' https://m.edsoo.ru/7f415b90
[ToBTOpeHue Tembl "Boruucienue Ne 5.21 Butmorexa LOK
5. nOJINOTEK
1 7’
3 yIia MEXIyY BiKTOpaMI/I B 5.25,5.27 https://m.edsoo.ru/7f415b90
IIPOCTPAHCTBE
IToBTOpEeHME TeMBI "YpaBHEHHE KomcrexT Bu6morexa LIOK
4 HpHMOF’ HPOXOIUIIICH HEpes ABe L ypoKa https://m.edsoo.ru/7f415b90
TOYKH
5 YpaBHEHHE ILIOCKOCTH, HOPMAJlb, 1 M.6 N26.10, bubnuoreka [IOK
ypaBHEHHE TUIOCKOCTH B OTpe3Kax 6.12, 6.14 https://m.edsoo.ru/7f415b90
6 YpaBHEHHE MIIOCKOCTH, HOpMaJb, 1 No 621 6.23 bubnuotexa [JOK
ypaBHEHHME IIOCKOCTH B OTPE3Kax S https://m.edsoo.ru/7f415b90
7 Y 1 KoHcnekT bubnmoreka [JOK
CITOPHOC HPOTSBe/eHHe ypoka https://m.edsoo.ru/7f415b90
8 JIuneliHbIe HEPABEHCTBA, 1 KoHcnekr bubnuorexa [IOK
JUHEHHOE POrpaMMHUPOBaHHE ypOKa https://m.edsoo.ru/7f415b90
9 JInneliHbIe HEpAaBEHCTBA, 1 KoHcnekrt bubnnorexa [JOK
JIMHEHHOE POrpaMMUPOBAHUE ypoka https://m.edsoo.ru/7f415b90
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AHaJIMTUYECKHE METO/IbI pacuéTa

10 yrila MeXIy MPSMBIMHU B Ne 6.27, 6.29 bubmorexa LIOK
https://m.edsoo.ru/7f415b90
MHOTOTpaHHHUKaX
AHaJIMTUYECKHE METO/IbI pacuéTa
11 yria Mexay HJIOCKOCTIS[IMIE B 6.26 Bu6mnorexa LIOK
https://m.edsoo.ru/7f415b90
MHOTOTPaHHHUKAX

12 dopmyiia pacCTOSIHUA OT TOYKU KoHcnekT bubmuorexa [JOK
JI0 TUIOCKOCTH B KOOpMHATAX ypOKa https://m.edso0.ru/7f415b90

13 Haxosxnenue pacctosiHuit oT KoHcnekr bu6mmoreka [IOK
TOYKH JI0 TUIOCKOCTH B KyOe ypOKa https://m.edsoo.ru/7f415b90

14 if;fi:iiifjgzzzﬁsﬂﬂ ot KoHcnekTt bubnuorexa [JOK

. ypoka https://m.edsoo.ru/7f415b90
MPaBWJIbHON MHUpamMuze
15 KontponsHas pabora PaboTa Hag,
"Ananutuyeckas reomeTpus” owmnbramm

16 CeueHust MHOTOTPAHHUKOB: bubnnoreka [JOK
CTaH/JapTHBIE MHOTOTPAaHHUKHU https://m.edsoo.ru/7f415b90

17 CeueHst MHOTOTPAHHUKOB: METO]T
CIIEJIOB
CeueHst MHOTOTPAHHUKOB:

18 CTaHJapTHHIC TIJIOCKOCTH, bubnuotexa [JOK
nepeceveHusl MPSIMBIX U https://m.edsoo.ru/7f415b90
IIJIOCKOCTEMN
[TapannensHble PsSMBIC U

19 nngcxocm: napaJli)neanLIe Bu6miorexa LIOK

https://m.edsoo.ru/7f415b90
CeUCHUS
20 [TapannensHble psIMbIC U

IJIOCKOCTH: pacU€T OTHOLLEHHUI
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21

[TapamienbHble IPsIMBIE U
IUIOCKOCTH: YIJIbl MEXIY
CKPELMBAIOILUMUCS NPSMBIMU

22

[IepnieHauKyIsApHBIC MIPSAMBIE U
IIJIOCKOCTH: CTAHJAPTHBIE ITAPbI
NEePIEHAUKYIISPHBIX INIOCKOCTEN
U IIPSMBIX, CHMMETPUHN
MHOT'OTPaHHUKOB

bubmuorexa [JOK
https://m.edso0.ru/7f415b90

23

[IepnieHauKyIsApHBIE IPSAMBIE U
IUIOCKOCTH: TEOPEMA O TPeEX
NEePIEHAUKYIIAPAX

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

24

25

26

27

28

[leprieHquKyNApHBIEC TIPSIMbIE U
MJIOCKOCTH: BBIUUCIICHUS JUTHH B
MHOTOI'PaHHHUKAX

[ToBTOpEHME: TUIOIIAIN
MHOTOYTOJIbHUKOB, (OPMYJIBI JJIs
iomiaaen, cooopaxeHus
mogoous

[ToBTOpEHME: mIOIMIAAN
MHOTOYTOJIbHUKOB, (OPMYIIBI JJIs
iomiaaen, cooopaxeHus
mogoous

[ToBTOpEHME: MIOIIAAN
MHOTOYTOJIbHUKOB, ()OPMYIIBI JJIs
iomaaen, cooopaxeHus
moa00us

IImomaay ceuenuit
MHOTOTPaHHHUKOB: TUIOIIA TN
MOBEPXHOCTEN, pa3pe3aHus Ha

bu6nmoreka [JOK
https://m.edsoo.ru/7f415b90

bu6mmoreka [JOK
https://m.edsoo.ru/7f415b90
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4acTH, COOOpaXKeHUS MOJ00us

IImomaau ceuenunit
MHOTOIPAaHHUKOB: ILJIOIIAIN

29 MOBEPXHOCTEM, pa3pe3aHus Ha
4acTH, COOOpaxKeHUs MOJ00us
KonrponbHas padora

30 "I[ToBTOpEHME: MHOTOTPAHHUKH,

CEYEHHSI MHOTOI'PaHHHUKOB"
O6béMm Tena. O6beM
31 PSIMOYTOJIBHOTO bubmmorexa LIOK
https://m.edsoo.ru/7f415b90
napaiesienume/a
3amauu 00 yaBOeHUH Ky0a, O
32 Ksz[paTypg iy6a' 0 TpZCCKHI/II/I bubmmoreia LIOK
’ https://m.edsoo.ru/7f415b90
yria
CrepeomeTpuyieckue 3a1a4u,

33 CBSI3aHHBIE C 00BEMOM bubnuotexa [JOK
IPSIMOYTOJIBHOTO https://m.edsoo.ru/7f415b90
napasuieNienumnena
[IpuknanHbIe 3a/1a9u, CBSI3aHHBIC

34 C BBIUMCIIEHHEM 00bEMa bubnuotexa [JOK
IPSMOYTOJBHOTO https://m.edsoo.ru/7f415b90
napasuresieumne/a

35 O0BEM psIMON TIPU3MEI Bubmorexa IOK

https://m.edsoo.ru/7f415b90
T METpUUYECKUE 33291
36 SB;:spaeHOHLfeI:: BLIchneHEeM ’ bubmmorexa [IOK
. . https://m.edso0.ru/7f415b90
00BEMOB MPSAMOI TPUZMBI
37 [Tpuxnanubie 3a1a4u, CBI3aHHbIE bubnnorexa [JOK
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¢ 00bEMOM TIPSAMOI TPU3MBI

https://m.edsoo.ru/7f415b90

38

39

40

Brruncnenne 06bEMOB Tel ¢
ITOMOUIBIO ONPENEIIEHHOTO
uHTerpana. O6bEM HaKIIOHHOM
HPHA3MBI

Brruncnenne 06bEMOB Tell ¢

HIOMOIIBIO OTIPEIETIEHHOTO
uHTerpana. O0bEM nupamMusl

®opmyna 00bEMa MUPaAMUIBI.

OTHo1IeHHE 00BEMOB ITUPAMU] C
0o0IIUM YTIIOM

bubmuorexa [JOK
https://m.edso0.ru/7f415b90

bubmuorexa [JOK
https://m.edso0.ru/7f415b90

41

dopmyna 00bEMa MUPaAMHIBL.
OTtHoleHHEe 00BEMOB ITUPAMU/T C
o0IIUM YTIIOM

42

CrepeomeTpuyieckue 3a1a4u,
CBSI3aHHBIE C 00BEMaMU
HAaKJIOHHOM MPU3MBI

bu6mmoreka [IOK
https://m.edso0.ru/7f415b90

43

44

45

CrepeomeTpuueckue 3a1auu,
CBSI3aHHBIE C 00BEMAMU
MAPaMU/IBI

[IpuknagHeie 3aaa4u 110 TEME
"OOBEMBI TeN", CBSI3aHHBIE C
00BEMOM HAKIIOHHOW TIPU3MBI

[IpuknanHble 3a1a4M MO TEME
"OOBEMBI TeN", CBI3aHHBIE C
00BEMOM MTUPaMHUIBI

bu6nmoreka [JOK
https://m.edsoo.ru/7f415b90

46

[Tpumenenue o0BEMOB.
Berauciienue pacctostHUS 10



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

IIJIOCKOCTH

KoHntponbhas pabora "O0bEM

47 \
MHOTOTpaHHHKA
o pcoras nosepioct, 17M077,  BuGmorexa LIOK
PAsYIOTHE 1l AP 7.9,7.11 https://m.edsoo.ru/7f415b90
MOBEPXHOCTH
T OM KpPyT'OBOM
49 H;;;; - HJf:)I MaHL I'I:(})/]I;CBXII;IOCTI/I Ne 7.16, 7.22 bubmorexa [IOK
t AP tan P IR https://m.edsoo0.ru/7f415b90
LUIHHIpa
50 ngaiquaﬂem;er:fC;f’ N.9Ne9.12, = Bubmuorexa [JOK
e KOHUYECKOMN
pasyiom 9.17 https://m.edso0.ru/7f415b90
nosepxHoctu. Konyc
C
. Couemesonyea mockocrsio, v 920, BuGmoresa LIOK
I JIEJBbHOU IUIOCKOCTH
P 9.22 https://m.eds00.ru/7f415b90
OCHOBAHMUS
VYceuénnslii konyc. M3o0paxkenue M.10 Ne bubnnoreka [JOK
52 .
KOHYCOB U YCEUEHHBIX KOHYCOB 10.10,10.14  https://m.edsoo.ru/7f415b90
53 Hnomani) OOKOBOI MOBEPXHOCTH Ne 9.20, 9.22 bu6mmorexa [IOK
Y MOJTHOH MOBEPXHOCTH KOHYCA https://m.edsoo.ru/7f415b90
54 Hnomani) OOKOBOI MOBEPXHOCTH Ne 9.24, 9.27 bu6mmoreka [IOK
Y MOJTHOH MOBEPXHOCTH KOHYCa https://m.edsoo.ru/7f415b90
CrepeoMeTpHuueckre 3aa4u Ha
JI0KA3aTeIbCTBO U BEIYUCIIECHHUE, KoHcnekT bubmuorexa [JOK
55 .
MOCTPOCHUEM CEUYCHUHN IIMIIHHIPA, ypoka https://m.edso00.ru/7f415b90
KOHYcCa
CrepeoMeTpHuuecKkue 3aa4u Ha
KoHcneKT
56 JIOKa3aTeJIbCTBO U BEIYHCIICHHE,
ypoKa

MMOCTPOCHUCM CedYeHUI nuiMHAapa,
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KOHYca

57 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE KoHcnekT bu6mmoreka [IOK
C IIWJIHHIPOM ypOKa https://m.edsoo.ru/7f415b90
58 [Tpuxnanueie 3a1a4u, CBI3aHHbIC KoHcnekt
C LIJIMHIPOM ypoka
59 Cdpepa u map N.12Ne 12,9, bubmmoreka [IOK
12.11 https://m.edsoo.ru/7f415b90
[Tepeceuenue cheps u 1mapa c
60 mIockocThro. Kacanue mapa u Ne 12.14, bubnuorexa [JOK
cdepsl II0CKOCThIO. By u 12.18 https://m.edsoo.ru/7f415b90
n300paxxeHue mapa
[Tepeceuenue cheps u 1mapa c
61 mockocThio. Kacanue mapa u Ne 12.16,
cdepsl TUIOCKOCThI0. By u 12.27
n300paxxeHue mapa
62 VYpasuenune chepsl. [Inomans Ne 12.20, bubnnoreka [JOK
cdepsl U e€ yacrei 12.24 https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
63 CummeTpus cepsl U mapa Ne 13.20 https://m.edsoo0.ru/7f415b90
CrepeomeTpuyuecKue 3aa4u Ha
OKa3aTeJIbCTBO M BBIYUCIICHUE,
64 JclBﬂsaHHHe co cthepoii u Imapom Romcnext bubnuorexa LIOK
5 ’ YpOKa https://m.edso0.ru/7f415b90
MOCTPOCHHUEM UX CCUCHHIA
MIOCKOCTBIO
CrepeomMeTprUYEeCKHE 3a/1a4l HA
65 JIOKA3aTeIbCTBO M BBIYUCIICHUE, KoHcnekt
CBSI3aHHBIE CO c(hepoit u mapowm, ypoKa

MIOCTPOEHUEM MX CEUECHHI
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ITIJIOCKOCTBIO

66 [Ipuknagnbie 3a1a4u, CBSI3aHHBIE KoHcnekT bu6mmoreka [IOK
co cdepoii u mapom ypOKa https://m.edsoo.ru/7f415b90
[ToBTOpEHHME: OKPYKHOCTH HA
67 IJIOCKOCTH, BEIYUCIICHHUS B KoHcneKT bu6mmoreka [IOK
OKPYKHOCTH, CTaHIapPTHBIE ypOKa https://m.edso0.ru/7f415b90
nmonoous
68 Pasznmnuynsie koMOUHAIIMY TET MN.8, Ne 8.11, bu6mmoreka [IOK
BpAICHHS U MHOTOI'PAaHHUKOB 8.15 https://m.edsoo.ru/7f415b90
3amauu o teme "Tena u bubnuorexa [JOK
69 Ne 11.5,11.9
HIOBEPXHOCTH BpaleHUs" https://m.edsoo.ru/7f415b90
. n.14, 15
20 3agaum o Teme "Tema 1/1" Ne 14.19,
MOBEPXHOCTH BpAICHUS 157
71 KonTtponpsHas padora "Tena u PaboTa Hag,
MOBEPXHOCTHU BpaleHus" owmnbramm
79 O6béMm unuHIpa. Teopema 06 N.17, Ne 17 bubnmnoreka [JOK
00BbEME MPSMOTO IHIHHIPA 26 https://m.edsoo.ru/7f415b90
Breruucnenue o0bEMOB Te ¢
73 TIOMOIIBIO ONPEAEIEHHOTO .19, Ne Bubmiorexa LIOK
. 19.27 https://m.edsoo.ru/7f415b90
uHTerpana. O6bEM KoHyca
74 ILomaay GOKOBOM M IMOJTHOM KoHcnekr bu6mmoreka [IOK
MOBEPXHOCTH KOHYCa YpOKa https://m.edso0.ru/7f415b90
CrepeoMeTprUUeCKHE 331291
75 CB${3paHHI)1(:I:: BI)I‘II/ICJ'IGHEGM ’ 3apanua fo bubmmorexa [OK
) KapTo4yKam https://m.edsoo.ru/7f415b90
00BEMOB IMIIMHIpa, KOHYCa
76 [IpuxnagHele 3a1a4u M0 TEME 3agaHus no bu6mmoreka [JOK

"OO0BEMBI U IUIOLIAIN

KapTO4YKam

https://m.edsoo.ru/7f415b90
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noBepxHocrel Ten"

77

O0BEM mapa 1 mapoBoro
cekropa. Teopema 06 00BEME
mrapa. [Inomans chepsi.
CrepeomeTpuyeckue 3aj1auu,
CBsA3aHHBIC C BBIYUCIICHUEM
00BEMOB 111apa, MapoBOro
CErMEHTa U MAapOBOT0 CEKTOPa

3agaHua no
KapToyKkam

bubmuoreka [JOK
https://m.edso0.ru/7f415b90

78

[IpukitagHble 3ana4m 10 TeEMe
"O0BEMBI TEN", CBI3aHHEIC C
00BEMOM I1apa U IJIOIIAJIbIO
cdepol. COOTHOLICHUS MEXKTY
IJIOMIAIIMU TTOBEPXHOCTEH U
00BpEMaMU ITONOOHBIX TEN

Ne 19.32

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

79

80

[TomoOHbBIE TENa B IPOCTPAHCTRBE.

N3menenne 00bEMa mpu 1o 100Uu.

CrepeoMeTrpuueckue 3aJaun,
CBS3aHHBIC C BBIYUCIICHUEM
00BEMOB Te U TUIoIaaAeH
MIOBEPXHOCTEN

Kontponbnas padota "[lnomanu
MOBEPXHOCTU U 00BEMBI KPYTIIBIX

TCII

Ne 19.39,
19.41

PaboTa Hapg,
OLWNBKMHU

bu6mmoreka [JOK
https://m.edso0.ru/7f415b90

81

JIBM>KeHUs MpOCTPAaHCTBA.
Orobpaxenus. [IBuxeHus u
paBeHcTBO puryp. O0mHe
CBOMCTBA JBUKECHUHN

16.21, 16.30,
16.32

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

82

Buael nBukeHni: napaiebHbIN
MePEHOC, IEHTPAJIbHAS

canT pewy ers,
1n3Ttun

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90
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CUMMETpHUS, 3epKaJIbHAS
CUMMETpPHUS, TOBOPOT BOKPYT
pAMO

3a4aHum

83 [IpeobpazoBanus nogo0Hsl. KoHcnekT bubmumorexa [IOK
[psimas u cdepa Ditnepa ypoka https://m.edsoo.ru/7f415b90
I'eomeTpuyeckue 3a1aun Ha 3agaHua no bu6mmoreka [IOK

84
NPUMEHCHHE JBHIKCHHS KapTouKam https://m.edsoo.ru/7f415b90

85 Kontponbnas padota "BekTopsl B PaboTa Hag,
npocTpaHcTBe" ownbKamm
Ob6o6maromee nmosropenue 11
MOHATHI U METOJOB Kypca

86 reomerpun 10—11 knaccos, 3apaHuAa B
cUCTEMAaTH3aIUs 3HAHUN: rpynne
"[TapannenbHOCTh NPSIMBIX U
IJIOCKOCTEH B IpocTpaHCcTBE"

O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
3apaHua B
87 reomerpun 10—-11 xnaccos,
. rpynne
cUCTEMATH3AaIUs 3HAHUN:
"BekTopsl B mpocTpaHcTBE"
O6o06matomiee moBTopenue 11
MOHATHI U METOJ0B Kypca
3agaHua B

88 reomerpun 10—-11 knaccos,

. rpynne
CUCTEMATH3ALUs 3HAHUN:
"BekTops! B mpocTpaHcTBe"”
O6o06matomee moBTopenue 11

89 MOHSATUN U METOJIOB Kypca 3afaHuAa B
reometrpun 10—11 knaccos, rpynne

cucremarusanus 3Haguil; "O0beM



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

MHOTOTrpaHHHKaA"

O6o6matomee moBropenue 11
MOHATUI U METOJOB Kypca

90 reomerpun 10-11 knaccos, 3apannA B
cucreMarusanus 3Hanui: "O0beM reynne
MHOTOTrpaHHHKA"

O6o6matomee moBropenue 11
MOHATUI U METOJOB Kypca

01 reomerpun 10—-11 knaccos, 3apaHuAa B
CUCTeMaTH3als 3HaHU: rpynne
"Ilnomaam mOBEpXHOCTH U
00BEMBI KPYTIIBIX TEN"

Ob6o6maromee mosropenue 11
MOHATHI U METOJOB Kypca

92 reomerpun 10—11 knaccos, 3apaHuAa B
CUCTeMaTH3alus 3HaHU: rpynne
"Ilnomaam noBEpXHOCTU U
00BEMBI KpyTJIbIX TEen"

PaboTa Hapg,

93 HToroBas KOHTpoOJIbHAsA paboTa

ownbramu

PaboTa Hapg,
94 HToroBast KOHTpoOJIbHAsA paboTa

ownbramu

95 [ToBTOpEeHue, 06001mEeHNE U 3agaHun B
cucTeMaTH3alus 3HaHUH rpynne
HcTopus pa3BUTHS CTEpEOMETPUH

96 KaK HayKd U €€ poJib B Pa3BUTUU Ooknaapl,
COBPEMEHHBIX HH)KEHEPHBIX U npeseHTaLum
KOMITHIOTEPHBIX TEXHOJIOTHIA

97 HcTopust pa3BuUTHs CTEpEOMETPUN Ooknaabl,




KAaK HayKU U €€ poJib B PA3BUTHH
COBPEMEHHBIX MH)KCHEPHBIX U
KOMIIBIOTEPHBIX TEXHOJIOTUI

npeseHTaumm

Wcropus pa3BuTus cTepeoMeTpun

98 KaK HayKU U €€ poJib B Pa3BUTUU 1 Ooknagpl,
COBPEMEHHBIX MH)XEHEPHBIX U npeseHTaLum
KOMIIBIOTEPHBIX TEXHOJIOTUI
Wcropus pa3BuTus crepeoMeTpun

99 KaK HayKd U €€ poJib B Pa3BUTUU 1 Aoknagpl,
COBPEMEHHBIX MH)XEHEPHBIX U npeseHTaLum
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH

100 KaK HayKd U €€ poJib B Pa3BUTUU 1 Aoknagpl,
COBPEMEHHBIX MH)XEHEPHBIX U npeseHTaLum
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH

101 KaK HayKHU U €€ poJib B Pa3BUTUU 1 Aoknagpl,
COBPEMEHHBIX NH)XEHEPHBIX U npeseHTaLum
KOMIIBIOTEPHBIX TEXHOJIOTUI
HcTopus pa3BUTHS CTEPEOMETPUH

102 KaK HayKHU U €€ poJib B Pa3BUTUHU 1 Aoknagpl,
COBPEMEHHBIX NH)XEHEPHBIX U npeseHTaLum
KOMIIBIOTEPHBIX TEXHOJIOTUI

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJAbTATHI 0CBOEHHUS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOIrPaMMBbI CpelHero o01ero 00pasoBaHus
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, MPsIMasi, INIOCKOCTh
79 [IpuMeHsATh aKCMOMBI CTEPEOMETPHHM M CICICTBUS U3 HHUX IPU PELICHUU
' reOMETPUYECKHX 33124
73 OnepupoBaTh HOHATHAMU: MAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U IJIOCKOCTEN
74 KnaccudunumpoBaTh B3auMHOE DPACHOJOKEHHE MPSAMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: JIBYIPaHHBIA YTOJ, TPaHH ABYIPAaHHOTO YT,
7.5 pedpo IBYrpaHHOIrO yria, JUHEWHBIN Yros JBYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTpaHHOIoO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIH
' MHOT'OI'PaHHMK, 3JIEMEHThl MHOTOTPAHHUKA, IPaBUJIbHBI MHOTOI'PaHHUK
77 Pacnio3HaBaTh OCHOBHbBIE BHUJbl MHOTIOIPDAaHHHMKOB (IIMpamuia, IpU3Ma,
' pSMOYTOJIbHBIN Mapasiesnenunes, Kyo)
KnaccudunmpoBaTh ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBaHUS ISt
7.8 KJaccu(uKauy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPaHHHUKH, TIPABUJIHHbIC
MHOTOTPaHHHUKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJICIICITUTIIC IBI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas MIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIUIIBI TIOCTPOSHUSI CEYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/I CJIE/IOB
CTpouTh CEYEHHST MHOTOTPAHHHKOB METOAOM  CIIE/IOB, BBIOJIHSATH
7.11 (BBIHOCHBIE) TIJIOCKUE UYEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYD:
BUJ] CBEpPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaxXOXKJAEHUWE T'€OMETPHUYECKUX BEIUYMH MO 0oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH
7.12 pEeIICHHH  CTaHAAPTHBIX MaTeMaTHYECKHUX 3aJad Ha  BBIYHCIICHUE
pPacCTOSTHUN MEXIy ABYMS TOYKAMH, OT TOYKH IO TPSMOH, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIIUBAIOIIMMUCS PSIMBIMU
Pemate 3amaun Ha HaXOXKIEHHE T'€OMETPHUECKUX BEIMYMH IO 0Opasuam
713 WIA QITOPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOMBI TPH

PEIICHUN CTAHAAPTHBIX MATEMATUUYCCKHUX 3aJad Ha BBIYUCIICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA IPSAMBIMHU, MCEXIY HpHMOﬁ n IINIOCKOCTBIO,




MCKAY MIIOCKOCTAMU, ABYTPAHHBIX YIJIOB

Bbrancnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEN MHOTOIPAaHHUKOB (TIpU3Ma,

7.14 nupamMpia) ¢ MpUMEHEHHEeM (OpMYJ, BBIYHCIATH COOTHOIICHUS MEXIY
IUIOINAASIMUA TTOBEPXHOCTEH, 00bEMaMU TTOJJOOHBIX MHOTOIPaHHUKOB
715 OnepupoBaTh MOHATUAMU: CUMMETPHUsI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUU (UTYPBI
W3Bnekath, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOOPMAIHIO O
7.16 MPOCTPAHCTBEHHBIX Te€OMETpUYeCKUX (uUrypax, TMpeACTaBICHHYIO Ha
YyepTekax U pUCYHKax
[IpumensTe reomerpudeckne (aKThl Ui PEIICHHS CTEPEOMETPUYECKHX
7.17 3a7a4, MPEANOJJararlliuX HECKOJIbKO IIAaroB pEIICHUS, €CIU YCIOBUS
NpUMEHEHHS 33J1aHbl B IBHOH (popme
718 [lpumensaTs mpocTeiiine MNpOrpaMMHBIE CpPEACTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI IPH PEIICHUH CTEPEOMETPUIECKHX 33124
719 [TpuBOANTE HpHUMEPHl MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH B HpUpOE U
' KHU3HH, PACIIO3HABATh IPOSIBIIEHUE 3aKOHOB FT€OMETPUH B UCKYCCTBE
[IpuMeHsTh MONydYeHHBIE 3HAHUS HA MPAKTHKE: aHAIM3HPOBATH PEAIbHBIC
CUTYallud ¥ NMPUMEHSATh U3YYCHHBIC TIOHATHS B MPOIECCE MMOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOPMYIHMPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha $3bIKE T'€OMETPUHU, MCCIEN0BATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUYECKUX MOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKHE  3aJaud,  CBS3aHHble C  HaXOXKICHUEM
reOMEeTPUYECKUX BEIUYUH
11 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odopa3oBanusi
pe3yJabTara
6 I'eomerpus
OnepupoBaTh HOHATHAMU: IMIUHJIpPUUYECKasi MOBEPXHOCTh, 0Opa3yrolye
6.1 WINHAPUYECKON TMOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pa3yrolre KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKkasi IOBEPXHOCTh
6.2 Pacnio3naBate Tena Bpamenus (IUJIMHIP, KOHYC, cdepa H map)
6.3 OOBSACHATH CITOCOOBI MOTYYSHHS TENT BPALICHHS
6.4 KnaccudunupoBaTs B3auMHOE pacnoyiokeHne chepbl U IIOCKOCTH
OnepupoBaTh MOHITHSMH: MAPOBOW CETMEHT, OCHOBAHNE CETMEHTA, BHICOTA
6.5 CErMEeHTa, IIApOBOH CJIOM, OCHOBaHME IIAPOBOTrO CJIOS, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOM CEKTOP
6.6 Bbruncnare  00bEMBI M IUIONMIAAM  MOBEPXHOCTEH Tl  BpalleHus,




reOMETPUYECKUX TEJI C MPUMEHEHUEM (HOopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy u
OTHMCAHHBIN OKOJIO cdepbl, cepa, BIHCAaHHAS B MHOTOTPAHHUK WJIHA TEIIO
BpalleHus

BBIYHCISATE COOTHOIICHHSI MEXKIY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEI

6.9

N3ob6paxkats u3yyaemble (GUTYpbl OT PYKH M C NPUMEHEHHEM MPOCTHIX
YEepTEKHBIX THCTPYMEHTOB

6.10

6.11

6.12

BbinonHATE  (BBIHOCHBIE) IIJIOCKME YEPTEKU M3 PHUCYHKOB IPOCTHIX
00BEMHBIX (UTyp: BUA CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell
BpallcHUs

W3Bnekarb, HWHTEPNPETHPOBATH M IPeoOpa3oBbIBaTh HHGOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKMX (Urypax, NpPEeACTaBICHHYIO Ha
YepTekKax U PUCYHKaxX

[IpumensTh reomeTpuueckue (QaxKThl ISl PEUICHHs CTEPEOMETPHYECKHX
3a1a4, MPEANoaraloliuX HECKOJbKO IIIaroB pElIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3aJIaHbl B IBHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOTHATE JOCHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHO)KGHI/UI BGKTOpa Ha 4YucCio, O6’I)HCH$ITI>, KaKuUMH CBOI71CTB8,MI/I OHUA
o0JrazaroT

HpI/IMeHHTb IIpaBUJIO apaJuICIICIIUIICAa IIPHU CJI0KCHHUHN BEKTOPOB

6.16

OHGpI/IpOBaTI) MOHATHUAMMA: AOCKAPTOBBI KOOpAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATBLI BEKTOPA, YI'oJl
MCKAY BCKTOPAMH, CKAJAPHOC IMPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIIJIaHApHBIC BEKTOPbI

6.17

6.18

6.19

Haxonute cymmy BEKTOPOB M NPOHM3BEIEHUE BEKTOpa Ha YMCIO, YTroJl
MEXJy BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATH BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOPAMHAT
Pemate mpocreiinme reoMeTpuueckue 3aJaud Ha MPUMEHEHUE BEKTOPHO-
KOOPJAMHATHOI'O METOJA

6.20

Pemate 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIECHUH W
HaXO0XIACHUEC TCOMETPHUYCCKUX BCIWYUH I10 o6pa3uaM WK aJIropuTtMam,
IMPUMCHAA HU3BECTHBIC METOAbI npu PECUHICHUN CTaHJAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCT@ﬁIHPIC nporpaMMHBIC  CpCACTBA H  BJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPU PCHICHUN CTCPCOMETPUUCCKHUX 3a1a4

HpI/IBO,Z[I/ITB MMPUMCEPBI MATCMATUYCCKUX BaKOHOMepHOCTeﬁ B IIpUpOAC U
JKU3HHU, paCllO3HABATh IPOSABJIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMerlTB IIOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE: aHAJIN3UPOBATH PCAJILHBIC




CUTYyallMu U MPUMEHSITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MMOMCKA PEIICHUS
MaTeMaTHu4eckKu cHopMyIUpOBaHHOM MPOOIEMbl, MOAECIUPOBATH peabHbIE
CUTyallul Ha S3bIKE TEOMETPHUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T'€OMETPUUYECKUX TMOHATUN U TEopeM, ammapara aareOpsl,
pemiate  MpakTUYeCKHMe  3a7aud,  CBA3aHHbBIE C  HAXO0XJICHUEM
F€OMETPUUYECKUX BEJTMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHblE MOHATUS cTepeoMeTpud. Touka, mnpsMmas, IMUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTHE 006 AKCHOMATUYECKOM ITOCTPOSHUH CTEPEOMETPUU: AKCHOMBI CTEPEOMETPUN U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue MpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIe
U CKpelmuBarouyecs npsMbsle. [lapamienbHOCTP NpsAMBIX M INIOCKOCTEM B
IIPOCTPAHCTBE: NapaJIebHBIE NPSIMbIE B IPOCTPAHCTBE, NAPALIEIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajuleJbHble IUIOCKOCTH, CBOMCTBA MapajUleNbHBIX IulockocTeil. IIpocteitmne
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mNapaiesenunen,
IIOCTPOCHUE CEUECHUN

HCpHGHI{I/IKy.HﬂpHOCTI) Hp?[MOfI N IUIOCKOCTHU: MCPHICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSMOM U IMJIOCKOCTH, TEOpEMa O MPSIMOM MepPHeHAUKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
yroJi, TMHEHHBINH yroa AByrpaHHoro yria. [lepneHaukyssp ¥ HaKJIOHHbBIE: PACCTOSHUE
OT TOYKH JI0 TTOCKOCTH, PACCTOSIHUE OT MPSMOU JI0 TUIOCKOCTH, MPOEKIHs GUrypsl Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKAa MHoOrorpaHHuka. lIpmsma: nN-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. ITupamupa: N-yronpHas nmupamujia, TpaHM U OCHOBAHUE MUPAMUJBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NUPAMU[bI, MpaBUIbHAS M YyCeUYE€HHas MUpaMHJa.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, MpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpPaMHIA,
npaBUiIbHAS TPEYTroJibHAs MUpaMHJIa U MPaBMIIbHBIA TeTpadap, kyO. [IpeacraBinenue o
IPABWIBHBIX MHOTOIpDAaHHUKAax: OKTa’ap, MAOoAeKa’aAp U ukocayapyrue CeueHus
MPU3MBI U TUPAMU/IBI

CI/IMMeTpI/IH B MPOCTPAHCTBE: CUMMCETPUA OTHOCUTCIILHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

OJIEMEHTHI CUMMCTpPUHU B nupaMmuaax, napauejicnmIic1ax, MMpaBUJIbHBIX
MHOT'OI'paHHUKax

7.6

Bbruncnenne >1€MEHTOB MHOTOIPAaHHMKOB: pPEOpa, auaroHanu, yriasl. [lnomans
OOKOBOM OBEPXHOCTH U MOJHOM MOBEPXHOCTH MPSAMOM MPU3MBI, IJIOIAAb OCHOBAHUH,



TeopeMa 0 OOKOBOM MOBEPXHOCTH MPAMOM mpu3Mbl. [1no1mans 00KkoBOi MOBEPXHOCTH U
MIOBEPXHOCTU IPaBUIBHOM NHPaMHUIBI, TEOpeMa O IUIOUIANNM YCEYEHHOM NMUPaMUIBIL.
[Tonsitue 06 00béMe. OOBEM TUPAMUIBI, TPU3MBI

1.7

[TomoOubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKAY TUIOIMIAISIMU TOBEPXHOCTEH,
00BpEMaMU TTOTOOHBIX TEN

11 KIIACC

Kon
6

6.1

6.2

6.3

IIpoBepsieMblii 3JIeMEHT CO/ieP:KAHUSA
I'eomerpus

Hunuaapuyeckass MOBEPXHOCTh, 00pa3yrolue MIIMHIPUYECKON MOBEPXHOCTH, OCh
UWIMHIPUYECKON MoBepXHOCTH. LlunmuHap: ocHOBaHMA M OOKOBas MOBEPXHOCTD,
00pa3yromias ¥ OCh, IJIOMIA > OOKOBOM M MOIHON TTOBEPXHOCTH

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOW MOBEPXHOCTH, OCh U BEpIIMHA
KOHWYecKoi moBepxHOCTH. KOHyc: OCHOBaHWE W BepIIMHA, 0o0pasyromas U OcCh,
wionaab OOKOBOWM M TOJHON MOBEPXHOCTH. YCEUEHHBIM KOHYC: oOpa3ymoollue u
BBICOTA, OCHOBAHHUS U OOKOBast IOBEPXHOCTh

Cdepa u map: meHTp, paguyc, ITuamerp, IIonaas MOBEpXHOCTH cdephl. BzanmHoe
pacnosoxeHue cepsl W TIOCKOCTH, KacaTellbHas IUIOCKOCTh K cdepe, miomaab

chepsl

6.4

6.5

6.6

N300pakeHue Tes BpalleHus Ha MIIOCKOCTH. Pa3BépTka nunmHapa u KoHyca
KomOuHarmu Ten BpaleHuss 1 MHOTOIPaHHUKOB. MHOTOTPaHHUK, OMTUCAHHBINA OKOJIO
cdepsl, cepa, BUcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiiesenunena u cieactsusd u3 He€. O0bEM LHMIMHIpA, KOHYCA.
O06BEM mapa u riomazab cheps

6.7

6.8

6.9

6.10

[Tono6ublie Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA IOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOAIIEE Yepe3 BEPIIMHY), CEUCHHUS 1apa

Bektop Ha miockocty M B npocTpaHCTBE. CII0)KEHHE W BBIUUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pa3noxkeHue BEKTOpa IO TPEM HEKOMIIIaHAPHBIM
BekTopaM. [IpaBwiio nmapautenenunena. Pemenue 3aaad, CBsI3aHHBIX C IPUMEHEHUEM
IIpaBUJI ICUCTBUH C BEKTOPaMHU

[IpsmoyronbHasg cucTeMa KOOpJAWMHAT B TpocTpaHcTBe. KoopauHaTel BeEKTOpA.
[Ipocreitmne 3amaum B KOOpAMHATaX. YTOoJd MeEXIy Bekropamu. CkansipHOe
MPOU3BEJCHUE BEKTOPOB. BbIUMCIIEHHE YIIOB MEXAY NPSIMBIMA U IIOCKOCTSMMU.
KoopanHaTHO-BEKTOPHBIN METOJT ITPHU PELLICHUN T€OMETPUUYECKUX 3a/1a4



MMPOBEPAEMBIE HA ETD 10 MATEMATHUKE TPEBOBAHMUSA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA

Kon
NMPoBePSIEMOro
TpedoBaHus

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

Brnanenue MerogamMm J0Ka3aTeNbCTB, aNTOpPUTMAMM pELICHUs 3ajad;
yMmeHue (GopMyIHpOBaTH W OINEPUPOBATH TMOHATHAMH: OIpEAEICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, JI0Ka3aTeJbCTBO,
PaBHOCWIIbHBIE (POPMYITMPOBKH; MPUMEHSITh MX; yMEHHE (OPMYIHPOBATH
o0paTHOE M NPOTUBOIOJIOKHOE YTBEpP)KICHHE, NMPUBOIUTH HPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHJIYKIUY;
IPOBOJUTH JI0KA3aTeNIbHbIC PACCYKICHUS MPHU PELICHUH 33]a4, OLICHUBATh
JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJIECHUN; yMEHHE  OINEepUpPOBaTh
HOHATUSMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMK Haj MHOXECTBaMH,
YMEHHME UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OIKCaHMsl peaJbHBIX MPOLECCOB U SBICHUN M IPU PELICHUU 337ay, B TOM
YyHClie U3 IPYIuX Y4eOHbIX IPEIMETOB; YMEHHUE ONEPUPOBAThH MOHATHUSAMMU:
rpad, cBsI3HBIN rpad, 1epeBo, LUK, rpad Ha MIOCKOCTH; YMEHUE 33/1aBaTh
U ONMCHIBaTh Ipadbl pa3InYHBIMU CIOCOOAMM; MCIIONIB30BaTh rpadbl MpU

pCeHICHUHA 3a1a4

YMeHne onepupoBaTh MOHATUAMM: HATYPAJIbHOE YMCIIO, LIEJI0E YHUCIO,
CTEMNEeHb C IEJIBIM TOKa3aTeJIeM, KOPeHb HaTypaJlbHOW CTETIEHH, CTETICHb C
palMoOHANbHBIM OKA3aTENEM, CTENIEHb C JIEWCTBUTENbHBIM MOKA3aTEIEM,
gorapumM UHCIA, CUHYC, KOCHHYC W TaHI€HC MPOU3BOJBHOTO 4YHUCIIA,
OCTaTOK [0 MOJYJII0, PAIMOHAIBHOE YKCIIO, HUPPAIMOHAILHOE YHCIIO,
MHOXECTBAa HATYypaJIbHbIX, LEJIbIX, PAlMOHAIBHBIX, JACHCTBUTEIBHBIX
YHUCeN; YMEHUE UCTIOIh30BaTh MPU3HAKH JEIMMOCTH, HAMMEHBIITNN 001N
JIeNuTeNh W HauMEHblee o0llee KpaTHOe, anroputMm EBkInaa mpu
PEIICHUH 3a/a4; 3HAKOMCTBO C Pa3JIMYHBIMUA TO3UITMOHHBIMH CHCTEMaMHU
CUMCIICHUS; YMEHUE BHITIONHAThH BHIUMCIICHUE 3HAUYECHUH U peoOpa3oBaHus
BBIPDAKEHUM CO CTETNEeHSIMH H Jiorapudmamu, mpeoOpa3zoBaHus JAPOOHO-
palMOHANBHBIX  BBIPAKEHHUM;  yMEHHE  ONEepUpPOBaThb  HOHSITHUSMU:

IOCJICA0BAaTCIBbHOCTD, apI/I(l)MeTI/I‘IeCKaH nmporpeccust, TeoOMCTPHUYCCKasA



nporpeccusi, OECKOHEYHO YOBIBAIOIIAs TE€OMETpUYECKasi IPOrpeccus;
yYMEHHUE 3a/laBaTh I1OCJIEOBAaTEIbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYpPpPEHTHBIX (HOpMYJ; yMEHHE ONEpUPOBATh MOHATUAMHU: KOMILIEKCHOE
YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE YHCIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO  4Hcia, (opMa  3amuCHM  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POM3BOUTH apu(METHYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMHU;
IPUBOUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSMM:  MaTpuua 2xX2  wm  3x3, onpenenurenb  MaTpULbl,

FeOMeTpI/I‘lCCKI/Iﬁ CMBICJI OITPCACIINTEIIA

YMeHue onepupoBaTh MNOHATHAMH: DPAalMOHAIBHBIE, HMpPpalMOHAIbHbIC,
[OKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpaBHEHUS M HEPABEHCTBA, WX CHUCTEMBI; YMEHHE OIIEPUPOBATH
HNOHATUSAMH: TOXJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHUE,
HEPAaBEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCWJIBHOCThb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME peularb YpPaBHEHHS,
HEPaBEHCTBA U CUCTEMBl C IIOMOLIBIO pPa3iIUYHBIX IPUEMOB; pEIIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBI C [apaMeTpoM; IPUMEHATH
YpaBHEHUs, HEPABCHCTBA, UX CHUCTEMBI JI1 PELICHHS MaTeMaTHYECKHUX

3a[a4 ¥ 3a/1a4 U3 Pa3JIMYHbIX 00JIacTe HAYKU U pealbHOU )KU3HU

YMeHue omnepupoBarh MOHATHAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
HNEPUOJIMYHOCTh (DYHKIIMHM, OTPAaHUYEHHOCTb (DYHKIIMM, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKUIMH, HauOoJplllee M HAaUMEHbIIEEe 3HAYCHUS
(GYHKLIMU Ha MPOMEXYTKe, HempepbiBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, epBas U BTOpas MPOM3BOAHAS (YHKIIMHM, T€OMETPUYECKUI U
¢u3nyeckuif  CMBICH TNPOU3BOAHOM, mepBooOpa3Has, ONpeaAeIEHHbIH
UHTETpall; YMEHUE HaXOAUThb ACUMMTOTHl rpapuka (QyHKIHUH; yMEHHE
BBIUNCJIATH  NPOM3BOJHBIE  CYMMBI, IPOM3BEICHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTelIbHOW K Trpauky
(GyHKLIMY; YMEHHE HaXOJUTh MPOHM3BOJHBIC 3JIEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh MPOU3BOJHYIO JJISi HCCIENOBaHUS (DYHKIIHMH,
HaXOJUTh HauOONbIIME W HAaUMEHbIINE 3HAueHUs (YHKIMUNA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammnapara MaTeMaTHUYecKOTo
aHaJINM3a; MPUMEHATh IMPOU3BOAHYIO Uil HAXOXKACHWUS HAWIydLIEro
pelieHuss B INPUKIAIHBIX, B TOM YHCIIE COLHAIbHO-D)KOHOMHUYECKUX H

(I)I/I3I/ILICCKI/IX 3agadax; HaxXOoOuTh Iiomaau 1 00BEMBI (1)I/Il"yp C IIOMOIIBIO




HUHTCrpajia;, HNpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOI0O MOACIUPOBAHUA C

MOMOIIBI0 Au(depeHITnaATbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUSA,
KOMIO3UIUs (pyHKIMH, JuHEeHHas ¢GyHKUWSA, KBaapaTudyHas QYyHKLUS,
pauuoHanbHass (QYHKUUS, CTENeHHass (QYHKUUS, TPUTOHOMETpUYECKHE
¢yHkunu, oOpaTHBIE TPUTOHOMETPUYECKHE (YHKIWH, MOKa3aTeslbHas |
jgorapupmuueckass (QyHKLIHMH; yMEHUE CTPOUTh TIpapUKH H3YyYEHHBIX
¢GyHKUMH,  BBINONHATE  TIpeoOpa3oBaHusi  rpadukoB  (YHKUIHUH,
UCMOJIb30BaTh Tpa(UKK Uil U3y4eHHs NPOLECCOB M 3aBHUCUMOCTEH, MpH
peLIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB M 3a1ad M3 peajbHOM
KHU3HHM; BbIpakaThb (HOpMyJaMHU 3aBUCHUMOCTH MEX1Yy BEJIWYMHAMU;
UCTIOJIb30BaTh CBOMCTBA M Tpapuku (QPYHKIUHA Ui pEeUIeHUs] YpaBHEHHIA,
HEpaBEHCTB M 3aJad C [apaMeTpamH; H300paxkaTb Ha KOOPIMHATHOM

IJIOCKOCTH MHO’KECTBA PELICHU! YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIIOB (B TOM YHUCIE Ha
IPOLIEHTHI, 0N M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
yCIIyT, HAJIOTH, 33/1a4d M3 00JacTH yIpaBlICHUS JIUYHBIMH M CEMEHHBIMHU
(GuHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpPaBHEHHs, HEpaBEHCTBA U UX
CUCTEMBI IIO YCJIOBHMIO 3a7a4d, HCCIECNOBATh IOIYYCHHOE DEIICHUE U
OLIEHUBATh IPaBJONOAOOHOCTh pPE3YyIbTAaTOB; YMEHHME MOJCINPOBATH
peanbpHblE CUTyallud Ha $S3bIKE MAaTE€MAaTHKH; COCTaBISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3aJ1a4M, UCCIIEJ0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HCIOJB30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH NOTYUECHHBINH pe3ynbTaT

YMeHue omnepupoBaTh MOHATUAMU: CpelHee apupMeTHdyecKoe, MeIuaHa,
HauOoJpllIee U HaMMEHbIlIee 3HAUEHUs, pa3Max, AUCIEPCUs, CTaHAApTHOE
OTKJIOHEHHE YHUCIIOBOTO Habopa; yMEHUE€ W3BJIEKaTh, UHTEPHPETUPOBATH
UHOpMalKIO, IPEJCTaBICHHYIO B Ta0lMIax, Ha AUarpammax, rpadukax,
OTpaKaroIllyl0 CBOMCTBA pEAIbHBIX MPOLECCOB U SBJIECHUH; MPEACTABIATh
UHPOpPMALIMIO C TOMOIIbIO TabMMIl W  JAuWarpaMM; HCCIElI0BaTh
CTaTHUCTUYECKUE JlaHHble, B TOM YHCJIE€ C NPUMEHEHUEM TIpauuecKux
METO/IOB M AJIEKTPOHHBIX CPEICTB; rpaMuecKn HCCIe10BaTh COBMECTHbIE

HaOJII0IEHUS C TOMOIIBIO IarpaMM pacCeUBaHUs U JTMHEHHOM perpeccuu

YMeHHne onepupoBaTh MOHATHAMH: CIyYalHBIA OIBIT W CIy4alHOE

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




BEPOSTHOCTh C HCIIONB30BaHUEM TpaUyecKuxX METOJO0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYTy IOIHOM
BEPOSATHOCTH, Gopmyny beprHymnn, komOuHaTOpHBIE (aKTHl U (POPMYIIBI;
OLICHUBATh BEPOATHOCTH pPEATbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  ClIydailHas BEJNIMYMHA, paCHpelesieHHe BEPOSTHOCTEH,
MaTeMaTU4eCKOe OXXKUAAaHUE, TUCIEPCUsl W CTaHAApPTHOE OTKJIOHEHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA  pPAaCOpeleNieHHss W IUIOTHOCTH
PaBHOMEPHOTO, ITOKA3aTEIFHOTO ¥ HOPMAJIBHOTO PACIpE/IeIeHHI; YMEHNE
UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACIPEACICHUN IS pelieHus 3a/1ad;
3HAKOMCTBO C TOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAaHMI; yMEHHE TPHUBOJIUTH MPHUMEPHl TPOSIBICHUS 3aKOHA
OOJIBIIMX YHCET B NPUPOIHBIX M OOLIECTBEHHBIX SBICHHUAX; YMCHHE
OTIEpPHPOBATH TOHATUSMHU: COYETAHUE, NMEPECTAHOBKA, YHCIIO COYETAHUH,
YHCIIO  TNEPeCcCTaHOBOK; OumHOM  HploTOHA; yMeHHE  NPHUMEHSTh
KOMOWHATOpHBIE (aKThl U PACCYKACHUS UL PEIICHUS 3a]a4; OLECHUBATH
BEPOSTHOCTH PEaJIbHBIX COOBITHI; COCTAaBIATh BEPOSTHOCTHYIO MOJENb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3ynbTaT

YMenue onepupoBaTh MOHATHUAMM: TOYKA, MpsMas, I[UIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIia, IJIOCKUN YIroJl, IBYIPaHHbIN
YIOJI, TPEXTPaHHBIN YTOJI, CKPEUIMBAKOLIMECS NPSAMbIC, MAPAJIIEIbHOCTD U
MEPIECHIUKYISIPHOCTD TPSAMBIX U INIOCKOCTEM, Yrojl MEXIY IpsSMbIMH,
YroJl MEXAY MNpsIMOM M TUIOCKOCTBIO, Yroid MEXKIY IUIOCKOCTSIMHU,
pacCTOSHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXIAY MPSIMbIMU,
pacCTOsIHUE MEXAY IUIOCKOCTSIMH; YMEHHE HCIOJIb30BaTh MPH PEUICHUU
3a/1a4 U3yuyeHHbIe (PAKThl U TEOPEMBI IIIAHUMETPUU; YMEHHE OIEHUBATh
pa3mepbl OOBEKTOB OKPYKAIOIIETO MHpPA; CTPOUTH MaTeMaTUYECKHE
MOJENN C IOMOLIBIK0 TEOMETPUYECKUX IIOHITUM W BEJIUYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTHUYCCKUC 3a1a4n
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YMeHue onepupoBarh MOHATHSAMH: IUIOUIanb (QUIYpbl, 00bEM (GUTYpHI,
MHOTOTPaHHMK, MPAaBUJIbHBIH MHOTOTPAaHHHMK, CEYEHHE MHOTOTPaHHHKA,
KyO, mapajuienenunesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
BpallleHus, UWIMHApP, KOHyc, map, cdepa, miomans chepbl, IUIOmaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBI, KOHYyca, LWIMHIpa, O0bEM KyoOa,
IPSIMOYTOJIBHOTO NapajUlefIenuIena, MNUPaMHUAbl, NPU3MBI, LWINHIPA,
KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYEHMs] KOHyca M LMJIMHAPA,

napauiC/ibHbIC OCH HWJIX OCHOBAHWIO, CCYCHHC IlIapa, IUIOCKOCTb,




Kacaromasicsi cdepsl, IWIMHAPA, KOHYCa; yMEHHE CTPOUTHh CEUYECHHUeE
MHOTOTPaHHHKA, M300paXkaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAIICHHS, UX CEUCHHS, B TOM YHUCIIC C MOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOWCTBA T'€OMETPHUYECKHX (UTYP, CAMOCTOSATEIHHO
(dbopMynHupoBaTh onpeAeaeHU U3y4aeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M MpPU3HAKaX T'€OMETPUYECKHX (Uryp, OOOCHOBHIBATH WIIU
ONpoBepraTb MWX; YyMEHHE MPOBOAUTH Kiaccuukanuioo Quryp 1o
Pa3IUYHBIM TPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS
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YMeHue onepupoBaTh MOHATHUSAMH: JBIDKEHHE B MPOCTPAHCTBE,
napajuielIbHbId TIEPEHOC, CUMMETPHsI Ha IJIOCKOCTH M B TPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MMOA00Hs, TOMO00HBIE QUTYPHI;, YMEHHUE
pacrio3HaBaTh PaBHbIC M IMOJOOHBIC (UTYpHl, B TOM YHCJIE B NPHUPOJIE,
HCKYCCTBE, apXUTEKTYpe; UCIOIb30BaTh T€OMETPUYECKIE OTHOILCHHS TIPU
pELICHUH 33Ja4; HAXOJUTh TEOMETPUYCCKHE BEIMYMHBI (IUIMHA, YOI,
I0IaaAb, 00BEM) TPU PEHICHUH 33/1a4 U3 IPYTUX YUIEOHBIX MPEIMETOB H
U3 peabHOM KM3HH, YMCHHUE BBIUUCIIATH TC€OMETPHUYCCKUE BEIUYHHBI
(MHa, yromj, IUIOMIA[b, OOBEM, IUIOMIANb TOBEPXHOCTH), HCHOIB3YS
U3ydeHHbIE (GOPMYJIBI U METObI, B TOM YHCIIE: IUIOIIAAb MOBEPXHOCTH
MUpPaMUIbI, TIPU3MBI, KOHYCa, HWIMHIPA, IUIOMAab cdepbl; 00bEM Kyoa,
NPSMOYTOJBHOTO TapajieNienunena, TUPaMUAbI, TPU3MBIL, [TUIMHIPA,

KOHYCa, I11apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

12

13

VYmenne OINCpHUPOBAThH MOHATUAMU: MPAMOYIOJIbHAsA CHUCTEMa KOOpPJAWHAT,
BEKTOp, KOOPJIWHATHI TOYKH, KOOPIMHATHI BEKTOpa, CyMMa BEKTODOB,
NPOM3BEJICHUE BEKTOpa Ha 4YHCJIO, Pa3lIOKCHHWE BEKTopa Mo 0a3ucy,
CKaISIPHOE TPOU3BEJCHHE, BEKTOPHOE IPOU3BEICHHUE, YIOJI MEXIy
BCKTOpaMHU; YMCHHUC HCIIOJIb30BaTh BeKTOpHLIfI )51 KOOpI[I/IHaTHI)II\/JI METO/

AJI pCHICHUA T€OMCTPHUYICCKUX 3adaY U 3aJla4 JpYTHUX y‘leGHHX mpeaAMETOB

YMeHne BeIOMpATh MOAXOASIIANA METOT ISl PEIIeHUs 3a]]a4H; TOHUMaHNe
3HAUMMOCTH MAaTEMAaTHKH B HM3YUYEHHWH NPUPOJIHBIX U OOIIECTBEHHBIX
MPOLECCOB U SBJICHWH; yMEHHME pACIO3HAaBaTh IPOSBICHHE 3aKOHOB
MaTeMaTUKH B MUCKYCCTBE, YMEHHUE MPUBOJUTH MPUMEPHl MATEMATUUECKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAyKH



INEPEYEHDb 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D

1O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Uucna v BBIYUCICHUS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

12 Panmonanbupie  ymcina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OeCKOHEUHBIEC IEPUOTUIECKUE IPOOH

13 Apudmernueckuii KOpeHb HATypallbHOW cTeneHH. JleWCTBUS ¢ apupMEeTHUIECKUMU
' KOPHSIMU HAaTypaJIbHOW CTETIEHU

14 Crenens ¢ nensiM nokaszareneM. CTeleHb ¢ pallMOHaIbHBIM oKa3areneM. CBoiicTBa
' CTENEeHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudm uncna. [lecaTudyHble U HATypaJIbHbIE JOrapHUPMbI

JeiictBuTtenpHble uucia. ApupMeTHyYecKHe oOnepauuud ¢  JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOGnuk€HHble BBIYMCICHUS, IPaBUIla OKPYTJICHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIIECHU

1.8 [Ipeo6pa3oBanue BbIpakeHUN

1.9 KommexcHble uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

21 Lenbie n 1poOHO-paIOHANBHBIE YPaBHEHUS

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanmoHanbHble HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucreMbl U COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 YpaBHeHMs1, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu

2.11 Marpwuiia cuCTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeTuTeIh MaTPHIIBI
3 OyHKIMHN 1 TpaPUKU



Oynkius, cnocodbl 3ananus ¢yHkuuu. I'padux ¢ynkuun. B3aumuo oOpaTHbIE

3 ¢yukuuu. YétHele 1 HeuéTHbIe pyHKuuU. [lepuognueckue GpyHKIIHA
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MHUHUMYyMBl QyHKIuH. Hambonbliee m HauMeHbIee 3HAUYCHHE
(GYHKIMH Ha TPOMEXKYTKE
33 CreneHHass GyHKIMS C HaTypalbHBIM M II€JBIM MOKaszareneMm. E& cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpaduKu
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToThl rpadukoB ¢GyHknmii. CBolcTBa  (YHKUIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 TlocienoBaTeabHOCTH, CIIOCOOBI 3aJaHHUs OCIEN0BATEIbHOCTEN
3.8 Apudmerndeckast 1 reoMmeTpudeckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHanusa
4.1 [TpousBoanas pynkunu. [Ipon3BoaHbIE 37IeMEHTAPHBIX (YHKIIMI
[IlpumeHeHre TPOM3BOAHONW K HCCIICOBAHUIO (YHKIMA Ha MOHOTOHHOCTh H
4.2 9KCTpeMyMbl. HaxoxneHne HanOONbIIero 1 HauMEHBILEro 3HaueHus (QyHKIMU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MHTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenbHasi CTaTUCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Ceomerpust
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEPXHOCTH BpAIIEHUS
7.5 Koopaunatsl 1 BEKTOPHI



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Matemaruka. ['eometpust; 10 kiacc. yriyoneHHoe ooyuenne Mep3isik AL,
Homuposckuii [[.A., [TonsikoB B.M.; nox penakuueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPAaHUYEHHOW OTBETCTBEHHOCTHIO M31aTeNbCKU IEHTP
«BEHTAHA-T'PA®»; Axunoneproe o6mectBo «M3natenbcTBo
«IIpocsemienue»

* Maremaruka. ['eometpust; 11 kinacc. yrinyoiaennoe ooyuenue Mepsmsik AL,
Homuposckuii J[.A., ITonskoB B.M.; nox penakiueit [Togonsckoro B.E.
OO611ecTBO ¢ OTPAaHUYEHHON OTBETCTBEHHOCTHIO M3aTeNbCKU IEHTP
«BEHTAHA-I'PA®»; AxunonepHoe o61iectBo «3naTeabcTBo

«ITpocBenieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

bubanoreka I{OK https://m.edsoo.ru/7f415b90
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