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PABOYAS IPOTPAMMA YUEBHOI'O IPEJMETA «TEOMETPHUSI»
JUIST VUAIIIMXCS 10-11 KJIACCA

MOACHUTEJBbHASA 3AIINCKA

PabGouas mnporpamma  mno reomerpuu s yvammxcs 10-11 kmacca
pa3zpaboTraHa B COOTBETCTBUHU C (eJIepalIbHbIM IOCYIapCTBEHHBIM
o0pa3oBaTeNbHBIM CTaHIAPTOM cpefHero obdimiero odpazoanus (GI'OC COO),
YTBEPKJICHHBIM TpHKa3oM MuHucTepcTBa oOpa3oBaHuss U Hayku Poccuiickoi
®eneparnuu ot 17 mas 2012 r. Ne 413 (c U3MEHEeHUsIMU, B
penakuuu mnpukaza MunHuctepctBa npocsemieHuss Poccuiickon ®depepauun OT
12.02.2025 Ne 93), Ha ocHOBe (enepanbHOl 00pa3oBaTENbHOM MPOrPaMMBbI
cpennero o6mero oOpaszoBanus (POIl COO), yTBEpKIEHHOW MNPUKA30OM
MunucrepctBa npocsenienusi Poccuiickoit ®eneparuu ot 18.05.2023 Ne 371 (B
penakuuu npukaza ot 09.10.2024 Ne 704), ocHOBHOIl 00pa3oBaTEILHOM
nporpaMmbl  cpenHero obmero o6pazoBanus MBO COII Ne 31 wumeHnm
['A.bepauueckoro (OOIl COQO), denepanbHOil paboyelt MporpaMmbl MO
yueOHOMY Tipeamety «leoMeTpusy.

['eomeTpus sBisieTcs OMHUM U3 0a30BBIX KYypCOB HAa YpPOBHE CpPETHETO
oO1ero oopa3zoBaHus, TaKk Kak 00ECIEeYMBaET BO3MOKHOCTh U3YUYECHHS JUCLHUILINH
€CTECTBCHHO-HAYYHON HAMPaBICHHOCTH W TPEAMETOB TYMaHUTAPHOTO ITMKJIA.
[lockonbKy  JIOTMUECKOE  MbIIUIeHHE,  (GopMHpyeMoe  MpU  U3YUYEHUU
OOy4aroLMMUCS MOHATUHHBIX OCHOB F€OMETPHUH, MPHU JOKA3aTEIbCTBE TEOPEM U
MNOCTPOCHUHU LIETIOYKH JIOTHUECKUX YTBEPKACHUN NMPHU PEIIEHUU T€OMETPUUECKUX
3aJa4, YyMEHHME BBIABUIATb U ONPOBEpraThb TUIOTE3bl HEMOCPEACTBEHHO
UCTIONB3YIOTCSl TIPU PEIIEHUH 3a/1ad €CTeCTBEHHO-HAYYHOTO IIMKJIA, B YaCTHOCTU
dbuznyecKkux 3aaad.

[lens ocBoeHus mporpaMmMbl yueOHoro Kypea «I'eomeTpus» Ha yriyOiaEéHHOM
YpPOBHE — pa3BUTUE WHAUBUAYAJIbHBIX CIOCOOHOCTEM O0O0ydYarommuxcsi Mmpu
W3YYCHUU TE€OMETPHUH, KaK COCTaBIIAIONICH MpenMeTHON obnactu «MaremaTuka u
nHpopMaTrka»  yepe3  OOeCleUYeHHUE  BO3MOXXHOCTHM  NPUOOpPETeHHS U
UCIIOJIb30BaHUsl Oojiee TINyOOKMX TE€OMETPUYECKUX 3HAHUW U JCHCTBUM,
crenupUIHBIX TEOMETPUHU, U HEOOXOAUMBIX JIJISl YCIEITHOTO MPOo(dheCCUOHATBHOTO
oOpa3oBaHusl, CBSI3aHHOTO C UCIOJIb30BAHNEM MAaTEMAaTUKH.

[IpuopuTeTHBIMU 3aJayaMy Kypca T€OMETPUU Ha YriayOJéHHOM YpOBHE,
PaCIIUPSAIONIUMY U YCUIIUBAIOITUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

paciiMpeHue MpeICcTaBiIeHUs O TeOMETPUU KaK 4acTH MUPOBOM KYJIbTYPhI U
dbopMHpOBaHUE OCO3HAHUS B3AMMOCBSI3H T€OMETPHUH C OKPYKAIOIIIIM MUPOM;



dbopMupOBaHHE TMPENCTaBICHHUS O MPOCTPAHCTBEHHBIX (Urypax Kak o
BAKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX OMNHUCHIBATh U H3Yy4yaTh
pa3HbIE SBJICHUS OKPY>KAIOIIEr0 MUPa, 3HAHUE MOHATUIHOIO aliapara 1o pa3iaeiry
«CTtepeoMeTpus» y4eOHOro Kypca reOMEeTpHUU;

dbopMHpoBaHHEe  yYMEHHMS ~ BJaJ€Thb  OCHOBHBIMM  TMOHSTUSIMA O
POCTPAHCTBEHHBIX (UTYpaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn U yMeHHE MX MPHUMEHATb, YMEHHUS JOKa3blBaThb TEOPEMbl U HAXOIHUThH
HECTaHJapTHHIE CIIOCOOBI PEIICHUS 3a/1a4;

dbopMHpoBaHE YMEHHS pacliO3HAaBaTh HA YEPTEkKaxX, MOJACISIX U B pealbHOM
MHUpPE MHOTOTPAaHHUKM M TeJla Bpall€HUs, KOHCTPYUPOBaTh TI'€OMETPUYECKHUE
MOJIENH;

(GbopMHpOBaHWE MOHUMAHUS BO3MOXHOCTH aKCMOMAaTHYECKOTO MOCTPOCHHS
MaTEeMaTUYECKUX TEOpHil, (pOopMHpOBaHME MOHUMAHUS POJM AKCUOMATUKU IIPU
IIPOBEJICHUH PACCYKICHH;

(GbopMHpOBaHWE yYMEHUS BIAAETh METOJAMU JOKA3aTeIbCTB U aITOPUTMOB
pElIeHUs,, YMEHHUSI UX MPUMEHATh, MPOBOJUTH JOKA3aTEIbHbIE PACCYXICHHS B
XOJI€ PELICHHS CTEPEOMETPUUECKUX 3a7a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM,
dbopMUpOBaHHE TMPEACTaBICHUS O HEOOXOJUMOCTH  JOKA3aTelabCTB  IpHU
00OCHOBaHMHU MaTEMATUYECKUX YTBEPKJIECHUI U pOJIM aKCHOMAaTUKHU B IPOBEJCHUU
JNEAYKTUBHBIX PacCyKICHUM;

pa3BUTHE M COBEPIICHCTBOBAHME WHTEIUIEKTyaJbHBIX M  TBOPYECKHX
CocOOHOCTEN 00yuaroumxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIIEOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHHS, UHTEPECA K U3YUEHUIO TEOMETPUN;

¢dopMupoBanre (YHKIUMOHATBHOW TIPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUM:
YMEHUSI PACHO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pealbHBIX >KMU3HEHHBIX CUTYALMSIX W NPU U3YUEHUU JIPYTUX
y4e€OHBIX TMPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEHl M  3aKOHOMEPHOCTEM,
MOJICJINPOBAHUSl PEAJbHBIX CHUTYallMid, HCCIIEIOBAaHHS ITOCTPOEHHBIX MOJEIEH,
WHTEPHPETALNN MTOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMH COZEpPKATEIbHBIMU JIMHUAMHU y4eOHOTO Kypca «l'eoMeTpusi» B
10-11 «xmaccax sBusroTcs: «lIpsiMble ©  TIOCKOCTH B TPOCTPAHCTBEY,
«MHororpannukn», «Tema BpameHus», «BekToppl H  KOOpPAMHATBI B
IIPOCTPAHCTBEY, «JIBUKEHUS B IPOCTPAHCTBEY.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHUE «YyMETh OINEPUPOBATH
MOHATUSIMUY», PEIEBAHTHBIMU T€OMETPUM Ha YIIIYOJIEHHOM ypOBHE OOYyYEeHHS B
10-11 xmaccax, OTHOCUTCSI KO BCEM COJIEp>KaTEIbHBIM JTUHUAM yueOHOTo Kypca, a
dbopMUpOBaHHE JIOTUYECKHMX YMEHHUH  pacmpeaenseTrcss He TOJbKO IO
COJIEp>KaTENbHBIM JIMHUSAM, HO U 10 Tojam oOydenus. Coaepxanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus denepanbHOi padoueit



MIPOTPAMMBI, PacHpeNeAEHHBIM IO TOoJaM OOYYEHHs, CTPYKTYpUPOBAHO TaKUM
o0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, IPUHIIMITHAIIBHBIM BOTIPOCAM O0yUYarOIIHECs
oOpamanuch HEOJAHOKPAaTHO. TO TMO3BOJSET OPraHu30BaTh  OBJIAJCHHUE
reOMETPUYECKUMH NMOHATHUSAMH U HaBBIKAMU IOCIIEOBATEIBHO U MOCTYIATENIBHO, C
COOJIIO/ICHUEM MPUHIINUIA TPEEeMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CHUCTEMY T€OMETPUUECKUX TPECTABICHUN 00YJaIONTUXCS, PACIIUPSS U YTITyOJIssI
e€, o0pa3ysi MPOYHBIC MHOKECTBEHHBIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUHN Ha YIIyOJIEHHOM YPOBHE TTO3BOJISIET:

co3garb ycnoBus s guddepeHunanuu  00ydeHHs,  MOCTPOCHHUS
WHIUBUYAIbHBIX ~ 00pa3oBaTeIbHBIX MporpamMMm, oOOecrneyuTh yriayOnaeHHOoe
M3Yy4YEHHE T€OMETPUHU KaK COCTABJISIONICH yueOHOTO nipeamera «MaremMaTukay;

MOATOTOBUTH OOYYaIOIIUXCAd K MPOJAOKEHUIO H3YYEHUS] MaTEMAaTHUKH C
yuéToM BBIOOpa Oynymied mnpodeccuu, obOecnedyrBas MPEEeMCTBEHHOCTh MEXKIY
oO1uM U podeccuoHaIbHBIM 00Pa30BaHUEM.

Cornaco yueObnomy mmiany MBOY COHII Ne 31 wumenu T.A.
bepanuesckoro Ha 2025-2026 y4eOHbIi ros Ha u3ydeHue npeamera B 10 u
11 kmacce orBoautcs no 3 yaca B HEJZIEII0, 4TO cocTaBisieT 102 vaca B rof
B KaXJOM Kjacce. B cooTBeTcTBUU C KajeHAapHbIM yueOHbIM rpadukom MBOY
COII Ne 31 umenu I'.A. bepauueBckoro Ha 2025-2026 yueOHbIN 1o Ha
peanr3anuio MporpaMMBI 1o mpeaMeTy 3armtanupoBano B 10 kimacce 102 gaca , B
11 xmacce 95 wyacoB (TeMaTW4yecKO€ IUIAHUPOBAHUE COCTABIEHO C YYE€TOM
rOCYJJapCTBEHHBIX Mpa3AHUYHBIX JHEW, omnpeneneHHbX [IpaButenbctBom PD).
OcBoeHnue cofiep kaHusi MporpaMMel 1o npeamery B 11 kimacce Oyaer obecrneueHo
32 COKpAIllEHUS 4acoB Ha 00OOIIEHUSI U MOBTOPEHUS M3YYECHHOTO MaTepHalia 1o
peaMETy.



COAEPXKXAHUE OBYUEHUA
10 KITACC

IIpsiMmble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpun. Touka, IpsMas, ILIOCKOCT,
npocTpancTBo. IloHATHE 00 aKCMOMaTHMYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmBaromyecs npsmble. [Ipu3Hakum CKpemumBaromuxcs
npsAMbIX. [lapamienbHOCT IPAMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE: NapajlIeIbHbIC
IIPSIMBIE B IIPOCTPAHCTBE, IapPAJUIEIBHOCTD TPEX NPSIMBIX, IAPAIIICIIBHOCTD IIPAMOU
u 1iockoctu. [lapamiensHoe W UEHTpalbHOE MPOEKTUPOBAHHE, HU300paKEHHE
¢uryp. OCHOBHBIE CBOMCTBa NapajIeIbHOIO MpoeKTUpoBaHus. WM3o00paxeHue
¢buryp B mapajuiesibHON MPOEKUUU. YTJIbl C COHANPABIECHHBIMU CTOPOHAMH, YTOJ
MEXIy NpsAMBIMU B IIPOCTpAaHCTBE. [lapajuieIbHOCTh IJIOCKOCTEN: NapajuleibHbIe
IIJIOCKOCTH, CBONCTBA IapajjieabHbIX IIJIOCKOCTEN. IIpocrenmmue
IPOCTPAHCTBEHHbIE (QUIYyphl Ha IUIOCKOCTH: TETpaj’Ap, MapajulelienuIie],
MMOCTPOCHUE CEYCHUM.

[leprieHIUKYJIAPHOCTD NPSIMOM U IUIOCKOCTH: NEPIEHAUKYIIAPHBIC NIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIC MApAJUICIAbHBIE W IEPIECHIUKYJSIPHBIE K IINIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHINKYJIIPHON IIJIOCKOCTH. OpTtoroHansHoOE IIPOEKTUPOBAHMUE.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  HOpOoeKuus  (GUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NmepHeHIuKyIspax.

VYrael B OpOCTPAHCTBE: YroJl MEXAY NPSAMOW U IIOCKOCTBIO, IBYTPaHHBIN
yTOJI, JUHEWHBIA YrOJI IBYTPAHHOIO yria. TpEXTpaHHBIA U MHOTOTPAHHBIE YIJIBL.
CpoiicTBa IUIOCKMX YIVIOB MHOTOrpaHHoro yria. CBOHCTBa IUIOCKMX H
JBYI'PAHHBIX YIJIOB TPEXIPAHHOTO yIuia. TeopemMbl KOCUHYCOB U CHHYCOB JUIA
TPEXTPAHHOIO yIJa.

MHororpaHHuKH

Buasl MHOrorpaHHukoB, pa3BépTKa MHOrorpanHuka. [Ipusma: n-yrosbHas
npusMa, npsiMasi 1 HaKJIOHHAs! MPU3MbI, OOKOBAasI U MOJIHASI TOBEPXHOCTh MPU3MBI.
[Tapayutenienumienn, OPSAMOYTOJIBHBIA — NApajUleeNune]] YW  €ro  CBOMCTBA.
Kparuaiiimme mnyTd Ha TIOBEPXHOCTHM MHOrOrpaHHuka. Teopema Oilepa.
[IpoctpanctBennass Teopema Iludaropa. Ilupamupa: n-yroibHas nUpamuiaa,
npaBwibHas U yced€HHass nupamuabl. CBoiicTBa péOep M OOKOBBIX TIpaHei
IIPAaBWJIBHOW nupamuabl. lIpaBuibHBIE MHOTOIDAHHUKM: IIPAaBWJIbHAS IIpU3Ma U



npaBWiIbHAs NUpamMuAa, MPaBHIbHAs TPEYroybHAas NUpaMUAAa W TPABHIbHBIA
TeTpa’ap, KyO. IlpencraBieHne O NpaBUIBHBIX MHOTIOTPAaHHUKAX: OKTas3Jp,
JNOIEKadIp U UKOCAdIpP.

Bbruncnenne 31€MEHTOB MHOTOTPAaHHUKOB: pEéOpa, JuaroHajv, YIJIbl.
[Tnomanpe OOKOBOM MOBEPXHOCTH W IOJHOM IMOBEPXHOCTH NPSIMOM IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IPU3MBL
[Tnomans OOKOBOM TOBEPXHOCTH W TOBEPXHOCTH TMPABUIBHOW MHPaMUJIBI,
TeopeMa O IUIOAAN YCEYEHHON MMPaMHU/IBI.

CuMmmeTprss B IIPOCTPAHCTBE. OJIEMEHTBI CHUMMETPHUM  IIPABHIIBHBIX
MHOTOI'paHHUKOB. CHMMETpusi B IIPAaBUJIBHOM MHOTOIPAHHUKE: CHUMMETPUS
napajuielenuneaa, CUMMETPHUsS NPaBUIbHBIX MPU3M, CHMMETPHUS MPABUIBHOU
nUpamMubl.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[IoHATHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOpP, UIMHA HEHYJIEBOIO
BEKTOPA, BEKTOpPbl KOJUIMHEApPHBbIE, COHANPABJIEHHBIE MW  IPOTHUBOIIOJIOKHO
HaIlpaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB. J[€UCTBUS C BEKTOPAMU: CIIOKEHUE
Y BBIYMTAaHUE BEKTOPOB, CYMMa HECKOJIbKMX BEKTOPOB, YMHOXXEHHE BEKTOpa Ha
gucyo. CBOKCTBA CII0KEHMSI BEKTOPOB. CBOMCTBA YMHOKEHHS BEKTOPA HA YHUCIIO.
[TonsiTEe KOMILTaHApHBIE BEKTOPHI. lIpH3HAaK KOMIUIAHAPHOCTH TPEX BEKTOPOB.
[IpaBuno mnapamtenenunena. Teopema O pPasIOKEHHH BEKTOpa II0 TpEM
HEKOMILUIaHApHbIM ~ BekTopaM. IIpsiMmoyronbHas  cucreMa  KOOpAMHAT B
npoctpancTBe. Koopaunatel BekTopa. CBsi3b MEXIy KOOpAWHAaTaMH BEKTOpa M
KOOpJIMHAaTaMH TOYEK. YTOJI Mexay BekTopamu. CKalsipHOE NPOU3BEICHUE
BEKTOPOB.

11 KVIACC

Tena Bpamenust

[TonsiTust: TMIMHApPUYECKAss TOBEPXHOCTb, KOHWYECKAas MOBEPXHOCTb,
cepuueckas TOBEPXHOCTh, OOpasyromue TMoBepxHocTeld. Tema BpaieHUs:
WIMHIpP, KOHYC, YCEUEHHBIH KOHYyC, cdepa, map. B3aumHoe pacmosoxeHue
chepbl M TUIOCKOCTH, KacaTesibHas IUIOCKOCTh K cdepe. M3oOpakenue Tten
BpallleHus1 Ha IUIOCKOCTH. Pa3BépTka munuHapa u KoHyca. Cummerpusi cepsl u
mrapa.

O6béM. OcHoBHbIE CcBOiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
OpsIMOYTOJIBHOTO Tapaienenuneaa M ciueactsus u3 He€. OO0bEM mnpsMoill u
HAKJIOHHOW TMPU3MBI, MIIMHJPA, TUpaMHUIbl U KoHyca. O0BEM Mmapa U MapoBOTro
CerMEHTa.

KomOuHanmu Tenm BpamieHuss W MHOTOTpaHHHKOB. [Ipu3ma, BmmcaHHas B
IWIMHIpP, OMHCaHHAs OKojo IpumHApa. llepecedenne cdepsl W mapa c
mwiockocThlo. Kacanue mapa u chepsl miockocTbio. [loHsSTHE MHOTOrpaHHHKA,



OMKCAaHHOTO OKOJIO cdepbl, cdepbl, BIUCAHHOW B MHOTOTPAaHHHK WM TEJO
BpAILICHUA.

[Tnomans MOBEPXHOCTH IMUIMHAPA, KOHYyCa, IUIOMAaAb chepsl U e€¢ JacTe.
[Tomobue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIAACH IMOBEPXHOCTEH
nonoOHeIx Quryp. IlpeoOpazoBanue mnomodusi, roMoTeTusi. Pemienue 3amau Ha
IJIOCKOCTH € UCHOJIb30BAHUEM CTEPEOMETPUUECKUX METOJIOB.

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

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrtopel B mpoctpanctBe. Omnepauuu HaJa BeKTopamu. BekTopHoe
YMHOXEHHE BEKTOpoB. (CBOWCTBa BEKTOPHOIO YyMHOXeHUsA. IIpsimoyronbHas
cUcTeMa KoopAuHaT B npocTpaHcTBe. KoopanHaTtel BekTopa. PasnoxkeHne BekTopa
no Oazucy. KoopauHAaTHO-BEKTOPHBIA METOJ MNpPHU PEUICHUH TEeOMETPUUYECKHUX
3ajad4.

J{BUKeHNs B IPOCTPAHCTBE

JBxenus mnpoctpaHcTBa. OTtoOpakenus. [[BUKeHUS U PaBEHCTBO (UTYP.
OO6mue cBoiicTBa JBWXKEHUN. BuIbl JIBUXKEHUN: TMapauleibHBIM IMEpeHoc,
LCHTpaJbHAsl CUMMETpPUS, 3€pKAIbHASA CHUMMETPHS, MOBOPOT BOKPYT MPSMO.
[IpeoOpazoBanus nogodus. [Ipsmas u chepa Diinepa.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxxaanckoe BOCIMTAHME:

c(pOpMUPOBAHHOCTH IPAKIAHCKON MO3ULUU 00YUYaIOIIErocss Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOLIecTBa,  MPEACTaBICHUE O
MaTEeMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHU,
OpoLeayp TIpaxaaHcKoro oOmiecTBa (BBIOOpPBI, OMNPOCH U JAPYroe), yMEHUe
B3aMMOJICUCTBOBATh C COLMAJIBHBIMA HMHCTUTYTaAMM B COOTBETCTBUM C HX
(GYHKUMSIMU ¥ HA3HAYEHUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpMUPOBAHHOCTh POCCUUCKOM IpakIaHCKOW UIACHTUYHOCTH, YBOKECHUS K
IIPOIIVIOMY M HACTOSLIEMY POCCHUMCKONM MaTeMaTUKH, LICHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSM POCCUMCKUX MAaTEMAaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX [JOCTHXKEHMM B JPYTUX HayKax, TEXHOJIOTHX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HaHUE JYXOBHBIX LIEHHOCTENW POCCUHCKOT0 Hapojaa, chOpMUPOBAHHOCTh
HPABCTBEHHOI'0 CO3HAHUs, DTUYECKOIO IOBEICHMSA, CBSI3aHHOIO C IPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYMBOTO OyAYyLIEro;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHUE K MMPY, BKIIOYAs ICTETUKY MAaTeMaTUYECKUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

S) puzuveckoe BoCIUTAHME:

C()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH MaTeMaTHUYeCKUe 3HaHUSA B
MHTEpecax 3/10pOBOTo U 06e30MacHOro 00pasa KU3HU, OTBETCTBEHHOE OTHOILIEHUE K
CBOEMY 3JIOPOBbIO (3I0pOBOE TMHUTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHN U
OTIIbIXa, peryispHas (u3nuecKkass akTUBHOCTb), (PU3NYECKOE COBEPIICHCTBOBAHHE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN AEATEIBHOCTHIO;

6) TpyaoBOe BOCIMTAHHE:

TOTOBHOCTh K TpPYAY, OCO3HAHHME IIEHHOCTH TPYyIOJIO0Us, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOD
Oyaymieit mnpodeccuu U peasn30BbIBATh COOCTBEHHBbIE JKM3HEHHBIE IUIAHBI,
TOTOBHOCTh M  CHOCOOHOCTh K  MaTeMaTHYeCKOMy  OOpa3oBaHUIO U



caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU TPAKTUUECKUX 3aJ/1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOTHYeCKOe BOCIIMTAHHE:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOM  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COITMATIbHO-IKOHOMUYECKHX ITPOIIECCOB Ha COCTOSHHUE MPHUPOIHON U COIMATBHOMN
Cpebl, OCO3HaHUE II00ATIBHOTO XapaKTepa KOJIOTHYECKUX TPOOIeM, OPUEHTALIHS
Ha TPUMEHEHHE MATEMATHUYEeCKUX 3HAHUU IS peleHus 3agad B 0O0JacTu
OKpY>Karoliel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILIGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKHW U OOIIECTBEHHOM  MpPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB €&
pa3BUTUA W 3HAYMMOCTH [JI1 PAa3BUTHS LUBUJIW3ALUM, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM TO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh IMPOEKTHYIO M HCCIIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1ornyeckue aAeicTBu:

BBISIBIIATH M XAPAKTEPU30BATh CYLIECTBEHHBIC MPU3HAKA MATEMAaTHYECKHUX
OOBEKTOB, TIOHSITHUWA, OTHOIIEHUNH MEXKIy TMOHATHUSAMH, (DOopMyIUpOBaAThH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHMsI /17151 0000IIEHHS U CPABHEHMSI, KPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHbIC, EAMHUYHBIC, YaCTHBIC U OOIIIHE, YCIOBHBIC;

BBISIBJIATh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3AMMOCBSI3M U NPOTUBOPEUUS
B (pakTax, JaHHBIX, HAONIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U POTUBOPEYUH;

JIeNIaTh BBIBOABI C HCIMOJB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKIIOUEHUM, YMO3AKIIOUCHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOSITEJIBHO JOKA3aTENbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIe U OT NPOTUBHOTO), BHICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKCHUS U BBIBOJIBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  pEIICHUS, BbIOMpaTh Haubojee MOAXOIAIUA C  YyudéToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:



UCIIONIb30BaTh BOMPOCHI KakK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOopMHpOBaTh TMMOTE3Yy, apTyMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIN AKCHEPUMEHT, UCCIIEJOBAHHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXTy 00bEKTaMH, SIBICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS U BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUS, WCCIENOBaHUS, OLIEHUBATh  JOCTOBEPHOCTH
HOJIyYEHHBIX PE3yIbTaTOB, BEIBOJOB M 0000ILIEHNUH;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMpOLlecca, a TaKkKe BBIABUTATD
MPE/IOJIOKEHNUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nndopmanmueii:

BBISBJIATH JeUUUTH MHPOPMALMH, JaHHBIX, HEOOXOAUMBIX Ul OTBETa Ha
BOMPOC | JUIsSI pEIICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATD,
CHUCTEeMaTHU3UpPOBaTh M HHTEPIPETUPOBATH MH(YOPMAIMIO DPA3IUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpUpPOBaTh MHGOpPMALMIO, MPEICTaBIsATh €€ B pa3Iu4HbIX (popmax,
WJUTIOCTPUPOBATh IpapuecK;

OLICHUBATh HaIEKHOCTD uHbOpMaIuu o CaMOCTOSITENTEHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CYKICHHS B COOTBETCTBUU C YCIOBUSIMU U
HesIMM  OOILEHMs], SCHO, TOYHO, I'PaMOTHO BBIpaXkaTb CBOIO TOYKY 3PEHHS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJbTAThl PELICHUs 3aa4, dKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS C YYETOM 3aaad
NpEe3eHTALUN U OCOOCHHOCTEN ayIuTOPUH.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTaBJISITh IJIaH, aJITOPUTM PELICHHS 3a/1a4H, BEIOUPATh CIIOCOO pEeIeHUs C
y4€TOM MMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ Y4ETOM HOBOW MHGOpMAIUH.

CaMOKOHTPOJ/Ib, IMOLIHOHATbHBIH HHTEJJIEKT:

BJa/J€Th  HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKCMM  KaK  OCO3HAHHUSA
COBEPILIAEMBIX JIEHCTBUI U MBICIHMTEIbHBIX MPOLECCOB, UX PE3YJbTATOB, BIIAJETh
crnocobaMy CaMOIPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yibTara pPelIeHHs
MaTeMaTHYECKOH 3aauu;

IpEIBUIETh TPYIAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IPU PEIICHUU 3aJauH,
BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, IaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3yJIbTaTa UEIH U YCIOBUAM, OOBACHATH IPUYUHBI
JOCTUKEHUSI WM HEAOCTUKEHUSI Pe3yNIbTaTOB AESITENbHOCTH, HAXOAUTh OUIMOKY,
JlaBaTh OLEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAHAHOW W MHAUBUIYAJIbHON
paboThl mNpu pelleHHH Y4eOHbIX 3aJad, NOPUHUMATh I€JIb COBMECTHOU
JESTEIbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOM paboOThI, pacHpenensTh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh MpOIEecC U pe3yapTaT paldoThl,
000011aTh MHCHUSI HECKOJIBKHMX JIIOICH;

y4acTBOBaTh B IPYHNOBBIX (opMax palboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbIE IUTYpPMBl» W WHBIE), BBINOJIHATH CBOIO YacThb pabOThl H
KOOPJMHHUPOBAaTh CBOM JCHCTBUS C JPYrMMHU YJE€HAMH KOMAaH[bl, OLICHHBATh
KayecTBO CBOETO BKJIaJa B OOLIUI MPOAYKT MO KPUTEPUSAM, CHOPMYIHPOBAHHBIM
YYaCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJIBTATBI

K koniy 10 kiaacca oOyyaromuiicss HayduTCs:

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

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

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

e CBOOOJHO OMEPUPOBATH TMOHSATUSMHU, CBS3aHHBIMH C YIJIAaMH B
MPOCTPAHCTBE: MEXKIY MPSMBIMH B IPOCTPAHCTBE, MEXAY NPSIMON U
MJI0CKOCTBIO;

e CBOOOJHO OTMIEPUPOBATH MOHITHUSIMU, CBA3aHHBIMH C MHOTOTPAHHUKAMU;



e CBOOOJHO pacmo3HaBaTb OCHOBHBIE BHIbl MHOTOTPAHHUKOB (TMpH3Ma,
nupamMuaa, NpsMOYToJIbHBINA Napajuienenunen, Kyo);

e KIacCUPUIMPOBATH  MHOTOTPAHHUKH, BBIOMpas  OCHOBaHHUS  JUIS
KJaccuukanuu;

e CBOOOJHO ONEPUPOBATH TMOHSATUSIMU, CBSI3AHHBIMU C  CEYCHUEM
MHOT'OTPAaHHHUKOB IIJIOCKOCTBIO;

e BBINOJHATh napajuieNIbHOE, LIEHTPAJIbHOE 17§ OPTOTOHAJIBHOE
MPOEKTUPOBaHKUE (DUTYp HA IIIOCKOCTH, BBIMIOJHATH M300paskeHust puryp
Ha MJIOCKOCTH;

e CTPOUTH CEUYECHHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJAMH, BBINOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTY:
BUJI CBEPXY, COOKY, CHU3Y;

e BBIUUCIATH IUIOIIAJU  TIOBEPXHOCTEM  MHOTIOIpaHHUKOB  (Tpu3Ma,
NUpPaMUJIa), FEOMETPUUECKUX TeJl C IPUMEHEHHEM (POpMYT;

e CBOOOJHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B MPOCTPAHCTBE, LICHTP,
OCh M IUIOCKOCTb CHMMETPHHM, LIEHTP, OCh M INIOCKOCTb CHMMETPUHU
durypes;

e CBOOOJHO ONEpPUPOBATH MOHSATHSAMH, COOTBETCTBYIOUIMMH BEKTOpaM U
KOOpJIMHATaM B IIPOCTPAHCTBE;

e BBINOJHATH ACUCTBUS HAJ BEKTOPaMHU;

e pemarh 3a4a4d HAa JOKA3aTEIbCTBO MATEMAaTUYECKUX OTHOIICHUH U
HAXOXKJECHUE T'€OMETPUYECKUX BEJIWYMH, NPHUMEHSS W3BECTHBIE METO[BI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MMOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIO’)KHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaMMHBIE CPEACTBA M  AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a]1ay;

e WU3BJIEKATh, MNpPEOOpPa3OBbIBATh M HMHTEPIPETUPOBATH HH(OPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUYECKUX (QUrypax, TMpPeACTaBICHHYIO Ha
YepTeKax U pUCYHKAX;

e TMPUMEHATH TIOJIyYCHHbIE 3HAHUS Ha TPaKTUKE: CpaBHUBATb U
aHAIM3UPOBATh PEANbHBIE CUTYAllMH, MPUMEHATh HU3yYECHHbIE MOHSATHUS B
npolecce IMOMCKa PEelIeHHsT MaTeMaTH4eckd  c(opMynrpoBaHHOU
npo0sieMbl, MOJEIMPOBaTh pEAlbHbIE CUTYallUd Ha SA3BIKE T'€OMETPHH,
MCCIIE0BATh MMOCTPOCHHBIE MOJEIN C UCIIOIb30BAaHUEM T'E€OMETPUUYECKHUX
NOHATUH M TeopeM, ammapara ajireOpbl, penaTh MPaKTUYECKHE 3a/layw,
CBSI3aHHBIE C HAXOXKJIECHUEM F€OMETPUUYECKHUX BEJIUYMH;

e UMETh NPEJCTaBICHHUA 00 OCHOBHBIX 3Talax Pa3BUTHS TEOMETPUHU Kak
COCTaBHOM yacTu (yHAaMEHTa Pa3BUTHUS TEXHOJIOTHUH.

K kxonity 11 kiaacca oOydaromuiicss HayduTCs:



CBOOOJTHO OMEPUPOBATH TMOHSATUSMH, CBSI3aHHBIMU C IFUIMHIPUYECKOM,
KOHHUYECKOW U CEepuyecKoil TMOBEPXHOCTSIMH, OOBSICHATH CIOCOOBI
MOJIyYECHUS;

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

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

KJIacCU(UIIMPOBATH B3aUMHOE PacCIookeHue chephl U MII0CKOCTH;
BBIYUCIISITh BEIMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB M TEJ BpallCHUS,
O0BEMBI U IUIOMIAIM TOBEPXHOCTEH MHOTOIPAHHMKOB M TEJ BpallleHHS,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (HopMyT;

CBOOO/IHO OIEpPUPOBATH MOHSITUSIMH, CBS3aHHBIMUA C KOMOWHALMSIMU Tel
BpalleHUs] 1 MHOTOTPAHHUKOB: MHOTOTPaHHUK, BIIMCAHHBIA B chepy H
ONMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpAaIllCHHUS;

BBIYUCIISITh COOTHOIIEHUSI MEXKY TIJIOMIAISIMU IOBEPXHOCTENH U 00BEMaMHU
ITOTO0OHBIX TEN;

n300pakaTh u3ydaemble (UTYPHI, BBINOJIHATH (BBIHOCHBIE) TUIOCKHE
YepTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ CBEPXY, COOKY,
CHU3Y, CTPOUTH CEUECHHMSI TEJl BpAIlCHUS;

U3BJIEKaTh, WHTEPHPETUPOBATH U MPeoOpa3oBbIBATH HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (QUrypax, MPEeACTaBICHHYIO Ha
yepTeKax U pUCYHKaXx;

CBOOOJTHO OTIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHSATH OIEpallui HaJl BEKTOPaMU;

3a/1aBaTh MJIOCKOCTh YPABHEHHEM B JIEKaPTOBOW CUCTEME KOOPIUHAT;
pelarbh reOMEeTPUYECKHUE 3aJa4l Ha BBIUUCICHUE YTJI0B MEXIY MPSIMbIMHU
U IUIOCKOCTSIMU, BBIUYHUCIIEHHE PACCTOSIHUM OT TOYKH JI0 IUIOCKOCTH, B
1[€JI0M, Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO METO/a MPU PEIICHHH;
CBOOOJIHO ONEpPUPOBATh TMOHSATUSIMHU, CBS3AHHBIMU C JBWXKEHHEM B
MPOCTPAHCTBE, 3HATh CBOMCTBA JBUKEHUI;

BBITIOJIHATh HM300pa)K€HWUsST MHOTOTPAaHHUKOB M TEJ BpalleHUs Mpu
MapajyIeIbHOM  TIEPEHOCE, UCHTPAIBHOM CHMMETPUM, 3EPKAIBHON
CUMMETPHH, IPU TOBOPOTE BOKPYT MPSIMO, TpeoOpa3zoBaHus MOA00uS;
CTPOUTH CEYEHUS] MHOTOTPAHHUKOB M TE€J BpAILEHUs: CEUCHMS LWIMHIIpa
(mapajuienTbHO U NEPHEHIUKYISIPHO OCH), CEUCHUSI KOHYca (TTapajuieNbHbIe
OCHOBAHUIO Y IPOXOJSIINE YEPE3 BEPIINHY), CEUCHUS 11apa;
UCIIOJIB30BaTh METOJbl IOCTPOEHUS CEYEHUI: METOJ CJIEJ0B, METOA
BHYTPEHHETO IPOEKTUPOBAHUS, METO/I MIEPEHOCA CEKYIIEH MIOCKOCTH;



JTIOKa3bIBATh T€OMETPUUYECKHUE YTBEPKIACHHUS;

IPUMEHATh TEOMETPUYECKHE (AaKThl ISl PELICHHUS CTEPEOMETPUUECKHUX
3a/1a4, TPEANOJIararlliuX HECKOJIBKO IIaroB pELIEHUS, €CIH YCIOBHUSA
MPUMEHEHUS 3aJIaHbl B IBHOM U HESIBHOM (dopme;

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

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

NPUMEHATh  TOJYYEHHbICE 3HaHWA HA  MPAKTUKE:  CpPaBHUBATH,
aHAJM3UPOBATh U OLICHUBATh PEAJIbHBIE CUTYallUU, IPUMEHATh U3YUCHHBIE
NOHATHUS, TEOPEMBI, CBOHCTBA B IIpOLlECCE IOUCKA  PELICHUS
MaTeMaTuyecku  C(OPMYJIUPOBAHHOW  TPOOIEMBI,  MOJEIUPOBATH
peanbHble CUTyallUH Ha S3bIKE T'€OMETPHH, HCCIEN0BAaTh IOCTPOCHHBIE
MOJENIM C MCIOJIb30BAHUEM TIE€OMETPHUUYECKUX TOHATHM U TEOpEM,
anmapara anreOppl, pemarb NPAKTUYECKUE 3a/layd, CBSA3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUECKUX BEINYHH;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 kanacc
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
KoHTpoJbHbIe
n/n NPOrpamMmbl Bcero 5 JaThl o0pa3oBaTre/ibHbIE
PADOTEL NnpoBeAeHuUs! pecypcsbl
1 BBeacHue B cTeEpeOMETPHUIO 23 1(21.10) 02.09-21.10
5 B3anMHOe pacnonokeHue npsmsIx B 6 99 10-18.11
MIPOCTPAHCTBE
3 [TapannenbHOCTh NPSMBIX U IUIOCKOCTEH B 3 18.11-03.12
MIPOCTPAHCTBE
4 HepneHz[mnympHOCTb MPSIMBIX U 25 1(10.02) 09.12-10.02
IUIOCKOCTEH B MPOCTPAHCTBE
VYTIIBI B paccTOSTHUS 16 1(17.03) 11.02-18.03
MHororpaHHUKH 7 1(14.04) 31.03-14.04
BekTops!l B IpocTpaHcTBE 12 14.04-12.05
8 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 12.05-20.05
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 4




11 KIIACC

Kos1-Bo yacos

Ne HaumenoBanme pa3jiesioB K
OHTPOJIbHBbIE Pad0THI
n/n U TeM NPOrpamMMmbl Cpoxu Beero
NpPOBeeHUsI
Kon-Bo Jlata
1 AHanuThueckas reoMeTpust 1.09-1.10 15 1 1.10
5 HOBTOPGHI/IG, 000011IeHNE U CUCTEMATU3ALMS 6.10-17.11 15 1 1711
3HAHUH
3 O0bEM MHOTOTpAaHHUKA 19.11-24.12 17 1 24.12
4 Tena BpateHus 29.12-4.03 24 1 4.03
5 [Tnomany noBepXHOCTU U OOBEMBI KPYTIIBIX TEJ 11.03-6.04 1 6.04
6 JBr>xeHus 6.04-22.04 1 22.04
IT .04-20.
7 OBTOPCHHG, 0000IIIeHHE ¥ CUCTEMATH3aIIUs 27.04-20.05 6 1 13.05
3HAHUHN
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 95 7




INOYPOYHOE INNIAHUPOBAHUE
10 kaacce

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

Jlara
U3YYeHUs

JJIeKTPOHHBbIE
undgposbie
oOpa3oBaTesibHbIE

pecypchl

OcHoBHbIe NpaBuiia H300pakeHUs Ha
PUCYHKC IIJIOCKOCTH, MAapAJUICIIbHBIX ITPAMBIX
(OTpe3KoB), cepeIMHbI OTPE3Ka

[ToHsATHS CTEPEOMETPHUH: TOUKA, psMasi,
IJIOCKOCTh, MPOCTPaHCTBO. OCHOBHBIE
MpaBUJIa U300paKEHUS Ha PUCYHKE
IIJIOCKOCTH, MAapaJICJIbHBIX MPAMBIX
(OTpe3KoB), cepeIMHbI OTpE3Ka

IlonsTus: NnepeceKarommecs mIoCKOoCTH,
nepeceKarommecs npsaMas 1 rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

IlousThs: MEPECCKArOIMECH IIIOCKOCTH,

nepeceKaromumecs npsaMas U rmjiIoCKOCTh;
MOJIYIIPOCTPAHCTBO

02.09

02.09

03.09

09.09

MHororpaHHuKH, U300pakeHUE MPOCTEUIITUX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOINUX 00HEKTOB

09.09

MHororpaHH1KH, U300pa’keHUe MPOCTEUIITNX
MIPOCTPAHCTBEHHBIX (QUTYD,
HECYIIECTBYIOIINX 0OHEKTOB

AKCHOMBI CTEPEOMETPHUH U IIEPBBIE

10.09

16.09




CICACTBUA N3 HUX

10

11

12

13

14

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
CJIEJICTBHS U3 HUX

AKCHOMBI CTEPEOMETPUU U TIEPBHIE
cienctBus u3 HUX. CriocoOsbl 3a1aHus
MPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.
O603HaueHus TPSIMBIX U TIOCKOCTEH

N3o00paxenune cedyeHuit nupamMuabl, Kyoa u

MIPU3MBI, KOTOPBIE TPOXOAT uepe3 ux peéopa.

I/I306pa)KeHI/IC MepeCccUYCHUs MOJIYUCHHBIX
IUIOCKOCTEH. PaCKpaI_HI/IBaHI/IC IIOCTPOCHHLBIX
CeUeHHI pa3HbIMHU OBECTAMU

N3o00paxenune cedyeHuit mupamMuabl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxkeHne nepeceueHus MOTy4YeHHBIX
IJI0CKOCTEH. PackpammBanue moCTpOEHHBIX
CEYEeHMI pa3HbIMH LIBETAMU

N300pakeHne ceueHuil mupaMubl, Kyoa u

IIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peodpa.

N300paxkeHne nepeceueHus: MOTy4YeHHBIX
MJI0CKOCTeH. PackparmBanue mocTpOEHHbIX
CEYCHHI pa3HBIMH I[BETAMU

N300pakeHne ceueHnil mupaMupl, Kyoa u

MIPU3MBI, KOTOPBIE MPOXOIAT Yepe3 ux peopa.

N300paxeHne nepeceueHus MOTy4YeHHBIX
MJI0CKOCTeH. PackparmBanue mocTpOEHHbIX
CEYCHHI pa3HBIMH I[BETAMHU

Meton cienoB Uil IOCTPOEHUS CEUEHU I

16.09

17.09

23.09

23.09

24.09

30.09

30.09




15

Meroa cnesoB AJisi MOCTPOSHUS CEUYEHUH.
CaolicTBa nepeceyeHuid NPsMbIX U
IIJIOCKOCTEN

01.10

16

Mertopa cieoB Uil HOCTPOCHUS CEUCHUH.
CaolicTBa niepece4eHnii NpsIMbIX U
IIJIOCKOCTEN

07.10

17

18

19

20

21

[TocTpoeHue ceueHuii B mupamue, Kyoe mo
TpéM Toukam Ha péopax. Cozmanue
BBIHOCHBIX qepTemei/'I " 3allUCh HI1aroB
MOCTPOCHHS

[Toctpoenue ceuenuii B mupamuie, Kyoe mo
TpéM Toukam Ha pEOpax. Coznanue
BBIHOCHBIX YEPTEKEHN U 3aMUCH 1IaroB
MMOCTPOEHUS

ITocTpoeHue ceueHuii B nupamuie, Kyoe mo
TpéM TouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEN U 3alIUCh L1aroB
ITOCTPOEHUS

ITocTpoeHue ceueHuii B nupamue, Kyoe mo
TpéM TOouKaM Ha péopax. Co3nanue
BBIHOCHBIX YEPTEKEU U 3alIUCh 11aroB
ITOCTPOEHUS

HOBTOpCHI/IC IIaHUMCTPHUU: TeopeMa o

IPONOPIMOHANBHBIX 0Tpe3kax. [Tonodue
TPEYrOJIbHUKOB

07.10

08.10

14.10

14.10

15.10

22

[ToBTOpenue mnanumerpun: Teopema
Menenas. Pacuersl B ceUueHUSIX HA
BBIHOCHBIX 4epTexkax. McTopus pazsutus
IJITAHUMETPUH U CTEPEOMETPUH

21.10




23

O6o06menue. Kontponbhas pabota
"Axcuomsl crepeomeTpun. Ceuenus"

21.10

24

Pabota Hag ommbkamu. B3anmuoe
PacIoIOKEHHUE MPSIMBIX B TIPOCTPAHCTBE.
CkperuBaronuecs npsmbie. [Ipu3naku
CerH_[I/IBaIOH_II/IXCH HpSIMLIX. HapaJIJIGHBHBIe
IpsSIMBIE B IPOCTPAHCTBE

22.10

25

Teopema o CyllIeCTBOBAaHUU U
€AMHCTBEHHOCTH IIPSIMOM ITapajuIeIbHON
JAHHOM NPSMOM, TPOXOSIIEH Yepe3 TOUKY
MPOCTPAHCTBA U HE JIEKAIIEH HAa JaHHOU
npsmMoi. Jlemma o nepeceueHuu
MapajuieIbHbIX MPSMBIX INIOCKOCTHIO

05.11

26

[TapannenbHOCTB TpeX MpsMbIX. Teopema o
TpEX MapajuIeNIbHBIX NPAMBIX. Teopema o
CKPEILMBAIOIINXCS MPSMBIX

11.11

27

28

29

30

[TapannensHoe npoekTHpoBanue. OCHOBHBIE
CBOICTBA MapajlIeIbHOTO IPOSKTHPOBAHHUS.
N3006paxenue pazHbIx Guryp B
MapaJuIeIbHON MPOEKIINH

[enTpanbHas npoeKkuus. YToiui ¢
COHAIMPABJIICHHBIMA CTOPOHAMH. YTOJI MEXKIY
MPSIMBIMU

3azauM Ha JOKa3aTeJIbCTBO M UCCIIEI0BAHUE,
CBSA3aHHBIC C PACIIOJIOKEHUEM IIPSIMBIX B
IIPOCTPAHCTBE

[TonsATHA: mapauIeTbHOCTD NPSMOM U

IJIOCKOCTH B pocTpaHcTBe. [Ipu3Hak
MapajuIeIbHOCTH MIPSIMOU U TUIOCKOCTH.

11.11

12.11

18.11

18.11




CaolicTBa napamuienbHOCTU IPSIMOK U
TUIOCKOCTH

31

I'eomeTprueckue 3aaun Ha BEIYUCIEHNUE U
JI0Ka3aTeNNbCTBO, CBA3aHHBIE C
[1apaJUIEIbHOCTbIO MPSMBIX U INIOCKOCTEN B
IIPOCTPAHCTBE

19.11

32

33

34

[TocTpoenue ceueHus, IPOXOASILETO Yepes3
JAHHYIO TIPSIMYIO HA YEPTEkKE U
MapajyIeIbHOIO IPYrou npsmoit. Pacuér
OTHOIIEHUI

[MapannenbHas MPOEKIHs, TPUMEHEHUE TSI
MOCTPOCHHMSI CEYCHUH KyOa 1
napauienenumnena. CBoncTaa
napajuieNienumne/1a U Ipu3Mbl

HapaJ'IJ'IeJ'ILHLIC IIJIOCKOCTH. HpI/BHaKI/I
napaJiuieJIbHOCTH ABYX IIOCKOCTEM

25.11

25.11

26.11

35

Teopema 0 mapajieIbHOCTH U
€MHCTBEHHOCTH IUIOCKOCTHU, TPOXOASIIEH
yepe3 TOUKY, He IPUHAAIEKAITYIO TaHHOU
MIJIOCKOCTH U CIIEJICTBUSI U3 HEE

02.12

36

CBolicTBa napajuieNIbHBIX IUIOCKOCTEN: O
MapaJuIEIbHOCTH NPSIMBIX NIEPECEUCHHUSI IPH
[IEPECCUCHUH IBYX NapaJlIEIbHbIX
IIJIOCKOCTEM TpEeThen

02.12

37

CaoiicTBa napamienbHbIX MIIOCKOCTEN: 00
OTpE3Kax MapalJICIbHBIX ITPAMBIX,
3aKJIFOYEHHBIX MEXAY NapalIeIbHBIMUA
IJIOCKOCTSIMU; O IIEPECEYEHUU IIPSIMOI C
ABYMS TTapaJlJICIIbHBIMUA TNIOCKOCTAMHA

03.12




[ToBropenue: Teopema [Tudaropa Ha

38 09.12
IIJIOCKOCTH
[ToBTOpEHME: TPUTOHOMETPUS

39 P P P 09.12
MPSAMOYTOJIBHOTO TPEYTOJIbHUKA
CaoiicTBa Ky0a U IpSIMOYTOJILHOTO

40 YOd HHPAMOYE 10.12
napajuiesenumena
Brruucnenue niuH oTpe3KoB B KyOe u

a1 JUIH OTP Y 16.12
MPSIMOYTOJIBHOM IapajlieenuIe e
[IepneHuKyISPHOCTE NPSAMOM U IUIOCKOCTH.

42 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U 16.12
IIJIOCKOCTH
[lepneHuKyISIPHOCTD MPSAMOM U TUIOCKOCTH.

43 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMOM U 17.12
IIJIOCKOCTH
Teopema 0 CylIeCTBOBaHUU U
€MHCTBEHHOCTH MPSAMOM, IPOXOAALIEN

a4 ! P POXOMLIH 23.12
yepes3 TOUKY IPOCTPaHCTBa U
MEPIIEHAUKYISIPHOMN K INIOCKOCTH
[IimockocT ¥ EpNEHIUKYJISIPHBIE UM

45 PHEHATIEY D 23.12
MpsIMbIE B MHOTOT'PAaHHHUKAX

46 [Tepnienaukynsip u HakinoHHas. [loctpoenue 2412
MEePIEHANKYISPA U3 TOUKU Ha MPAMYIO '

47 [ToBTOpenue u 0000IIEHUE TEMBI 30.12

48 [ToBTOpEeHME M 0000IIIEHUE TEMBI 30.12
TeopeMa o Tpéx nepneHANKYIsApax (mpsamast

49 P P PHICHAMKYIAPaX (11p 13.01
u oOpaTHast)
TeopeMa o Tpéx nepneHANKyIsApax (mpsamast

50 P P PHICHHKYIAPAX (1P 13.01

u oOpaTHast)




o1 VYroa Mexay CKpelMBaOIIUMHUCA TPSIMbIMU 14.01

59 ITouck neprneHauKyISpHBIX MPSAMBIX C 20.01
IIOMOILBIO NIEPIEHANKYIISAPHBIX INIOCKOCTEN

53 OpTOroHaJIbHOE MPOCKTUPOBAHHUE 20.01
[TocTpoenue ceueHuit Kyoa, IpU3MBI,

54 [IPaBUJILHOM IIMPAMUJIBI C TIOMOLIBIO 21.01
OPTOTOHAJIBHOMN MPOEKINH
ITocTpoenue ceuenuii kyba, Ipu3Msl,

55 MIPaBUJILHON TMPAMUJIBI C TIOMOLIBIO 27.01
OPTOTOHAJIBHOMN MPOEKINH
CuMMeTpHst B IPOCTPAHCTBE OTHOCUTEIBHO

56 IockocTH. IlnockocTu cummeTpuii B 27.01
MHOTOTpaHHUKAX

57 [Ipu3Hak nepneHauKyIIpHOCTH IPSIMOU U 5801
IIJIOCKOCTH KaK CIIECTBUE CUMMETPUU
[IpaBunbHBIE MHOTOTpaHHUKU. Pacyér

58 . 03.02
PAacCTOSTHUM OT TOYKH JO MIIOCKOCTH
IIpaBunbHBIE MHOTOIpaHHUKU. Pacyér

59 . 03.02
pPacCTOSTHUM OT TOYKH 0 MIIOCKOCTH
CriocoObl OIyCTUTH NEPIIEHANKYISAPBIL:

60 CUMMETpPHUS, CABUT TOYKH 110 NApAJIIEIbHOU 04.02
IpsAMOI

61 CnBur o HenapannemzHoﬁ MPSIMOM, 10.02
N3MEHEHUE PACCTOSHUN
O6o06menue. KontponbHas pabota

62 "B3auMHO€ pacronoxeHue NpsMbIX U 10.02
IJTOCKOCTEM B MPOCTpaHCTBE"

63 Pabora Hag ommbOkamu. [loBTopenue: yron 11.02




MEXy NMPSMBIMU Ha TJIOCKOCTH,
TPUTOHOMETPHS B IPOU3BOJILHOM
TpeyrojbHUKE, TEOpeMa KOCHHYCOB

64

[ToBTOpEHME: yroy MexIy
CKpCHIMBAOIIUMUCS ITPAMBIMU B
IIPOCTPAHCTBE

17.02

65

66

FGOMeTpI/IquKI/IC METOJbI BBITUCIICHUS yTIJIa
MCXKAY NPSAMBIMHA B MHOT'OI'PAHHUKAX

JIByrpanHbIiil yroi. CBOMCTBO JIMHENHBIX
YTJIOB IBYTPaHHOTO yTIja

17.02

18.02

67

[lepnennukynspHeie miockoctu. CBoiicTBa
B3aMMHO NEPIEHAUKYJISPHBIX INIOCKOCTEN

24.02

68

69

70

IIpu3Hak nepneHuKyJIIpHOCTH IIOCKOCTEM;
Teopema O IPSIMOM NEPECEeUEHUs IBYX
IIJIOCKOCTEN MEPIEHINKYJIISIPHBIX TPEThEN
IIJIOCKOCTH

[IpsiMoyronbHbII Napauienenunesn; Kyo;
U3MEPEHMS], CBOUCTBA MPAMOYTOJIbHOTO
napajuieJIienuneaa

TeopeMa 0 JuaroHaljii npsiMmoyroJibHOro
Iapajijiejacnuiicqa U CJICACTBUC U3 Hee

24.02

25.02

03.03

71

CrepeoMeTpriecKre U MPUKIIAIHbIE 3a0a4H,
CBSI3aHHBIE CO B3aUMHBIM PACIOJIOKEHUEM
MPSAMBIX U IUIOCKOCTH

03.03

72

73

[ToBTOpEHME: CKPEIIMBAIOIINECS MPSMBIE,
napajuieIbHbIE TNIOCKOCTH B CTAHJAPTHBIX
MHOTOTPaHHUKAX

[Tapa mapannenpHbIX IIIOCKOCTEN HA

04.03

10.03




CKpCHIMBAOIHNXCA NPAMBIX, PACCTOAHUC
MCKAY CKPCIIHNBAOIIUMUCA IIPAMBIMU B
IMPOCTBIX CUTYalUAX

PaccrosHue oT TOUKH J0 IIIIOCKOCTH,

74 o 10.03
paccTostHuE OT MPSAMOM JI0 IMIIOCKOCTH
Brruuciienue pacCTosTHUN MEXITY

75 CKpELIMBAOIINMUCS IIPSIMBIMHU C IIOMOIIBIO 11.03
MEePIEHIUKYISIPHON TIJIOCKOCTH
0O606menue. KontposbpHas padora "YTiibl 1

76 HHEHHE. ROTTP P 17.03
paccTostHus
TpéxrpaHHblid yroi, HEpaBeHCTBa IS

77 TpexrpaHHbix yrioB. Teopema [ludaropa, 17.03
TEOpPEMbI KOCUHYCOB U CHUHYCOB JIJIsI '
TPEXTPAHHOTO yTiia
Pabota Hag ommbkaMu. D1eMeHThI

78 chepudecKoil TeOMETPHH: T€OIe3NUECKIE 18.03
JIMHUH Ha 3eMIie
Cucrematuzanus 3HaHuN "MHOrorpaHHUK U

9 ) 31.03
€ro DJIIEMEHTHI
ITupamuna. Buaer nupamua. [IpasunsHas

80 P A g P AP 31.03
nupamuaa
[Tpusma. [Ipsimasi 1 HaKJTOHHAS TIPU3MBI.

81 p p P 01.04
[IpaBunbHas npusma
IIpsmoii mapaienenumes, IpsIMOoyroabHbIN

82 P P Ao TIPAMOYT 07.04
napajuiesnenumnesa, Kyo
Brinmykmeie MHOTOrpanHuku. Teopema

83 Py P P 07.04
Dlinepa

84 Brimykiieie MHOTOTpanHuku. Teopema 08.04




Olinepa. [IpaBunpHbIE U OTyNIpaBUIbHBIE

MHOTOTPaHHUKHU
85 ?606H1€HI/I€. KOH:I:pOJIBHaH pabora 1 14.04
MHororpanHuku
86 [ToHsATHE BEKTOPA HA IJIOCKOCTHU U B 1 14.04
MPOCTPAHCTBE
87 Pabora Hag ommbOkamu. CymMMa BEKTOPOB 1 15.04
88 Pa3nocTh BekTOpOB 1 21.04
89 [TpaBwiio mapamienenumena 1 21.04
90 YMHOXEHHE BEKTOpa Ha YK CIIO 1 22.04
01 Pasnoxenue BekTopa 1o 68.3I/IC¥ TPEX 1 58,04
BEKTOPOB, HE JISKAIIUX B OJHOH IJIOCKOCTH
92 CkansipHO€ IIpOU3BEIEHUE 1 28.04
03 Brruuciienue yria Mexy BEKTOpaMu B 1 29,04
MPOCTPAHCTBE
94 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 05.05
95 IIpocreimue 3a1aum ¢ BEKTOPaMH 1 05.05
96 [Ipocreiimme 3a7auu ¢ BEKTOpaMu 1 06.05
97 IIpocreimue 3a1aum ¢ BEKTOPaMH 1 12.05
98 O060061IeHre U cucTeMaTU3alus 3HaHU! 1 12.05
99 O06o0mieHre M cucTeMaTH3aIys 3HaHUH 1 13.05
100 O06o0061IeHre U cucTeMaTU3alus 3HaHUN 1 19.05
101 O0o01IeHre ¥ CHCTeMAaTH3aINs 3HAHUN 1 19.05
102 O06001IeH e U cucTeMaTU3alus 3HaHU! 1 20.05
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KIIACC

KoaunuecTBO 4acoB

JlaTa
Ne n/n Tema ypoxa Beero KoHnTpobHble W3yueHusI
padoTsI
1 [ToBTOpenue tems! "KoopauHaTsl BEKTOpa Ha INIOCKOCTH U B IPOCTpaHCTBE" 1 1.09
2 [ToTOpenue Temol "CkansipHoe IpOU3BEICHUE BEKTOPOB" 1 1.09
3 [ToBTOpenue Tems! "Borunciienue yriia Mex,1y BEKTOpaMu B IpOCTpaHcTBe" 1 3.09
4 [ToBTOpeHue Temsl "YpaBHEHUE IPSIMOM, TPOXOASIIECH Yepe3 ABE TOUKH" 1 8.09
3) YpaBHEHHE INIOCKOCTH, HOPMaJlb, YPaBHEHHUE IIJIOCKOCTH B OTPE3Kax 1 8.09
6 YpaBHEHHE IUIOCKOCTH, HOpMaJlb, YPAaBHEHUE INIOCKOCTHU B OTPE3KaX 1 10.09
7 BekropHoe npousseneHue 1 15.09
8 JIuHeitHbIe HepaBEeHCTBA, TUHEMHOE MPOrpaMMUPOBAHUE 1 15.09
9 JInHeliHbIE HEPABEHCTBA, JIMHEMHOE MPOrpaMMHUpPOBaHUE 1 17.09
10 AHanuTHYeCKHe METO/Ibl pacuéTa yriia MeX1y NpsSMbIMH B MHOTOIpaHHUKAX 1 22.09
11 AHaJIUTHYECKHE METOBI pacuéTa yrila MeX1y INIOCKOCTAMHU B MHOTOTpaHHUKAX 1 22.09
12 dopmylia pacCTOSIHUA OT TOYKH JI0 TIIIOCKOCTH B KOOPIMHATAX 1 24.09
13 HaxosxeHue pacCTOsSHUM OT TOYKH /10 MJIOCKOCTH B KyOe 1 29.09
14 Haxoxnenne pacCTOsITHUM OT TOYKH J0 INIOCKOCTH B IPABUIIBHOM NMHUPaMHUJIE 1 29.09
15 [ToBTOpeHue u 06001IeHNE. 1 1 110
KonTtponbHas pabora "AHnanutuueckas reomerpus” '
16 PabGora Hag ommoOkamu. 1 6.10
CeueHust MHOTOTPaHHUKOB: CTaHAapTHbIE MHOTOTPAaHHUKHI '
17 CedeHuss MHOTOTPAaHHUKOB: METOJI CIEA0B 1 6.10
18 Ceuenus MfIOl“Ol"paHHI/IKOBZ CTaH/IapTHBIE TNIOCKOCTH, IEPECEUEHUS TPSIMBIX U 1 8.10
IJIOCKOCTEHN
19 [TapamnenpHble IPsIMBIE U TUIOCKOCTH: NTapPAJIJICIIBHBIE CEYCHUS 1 13.10




20 [TapannenbHbIe MPSMBIC U TUIOCKOCTH: PACYET OTHOIICHHIA 13.10
21 [TapannenbHble IpsMBbIE U INIOCKOCTH: YIJIBI MEXK1Y CKPEIMBAIOLIIMMUCS IPIMBIMU 15.10
99 [eprienAuKyNApHBIE IPSMBIE U IJIOCKOCTU: CTAaHJAPTHBIE MAPHI IEPICHIUKYIIPHBIX 20,10
IUIOCKOCTEH U NPAMBIX, CHMMETPUH MHOTOTPAHHUKOB
23 [IepnieHauKyIsIpHBIE MIPSAMBIE U INIOCKOCTU: TEOpPEMaA O TPEX MEPIEHIUKYIIPAX 20.10
24 [TepnieniuKyIsspHbIE MPSIMbIE U IUIOCKOCTHU: BBIYMCICHUS AJIUH B MHOTOTPaHHUKaX 22.10
o5 [ToBTOpeHue: mona M MHOTOYTOJIBHUKOB, (POPMYJIIBI IS TUTOIIAAEH, COOOpaKeHHUs 511
nonoous
26 [ToBTOpEHMeE: MI0IIa 1 MHOTOYTOJIBHUKOB, (POPMYJIBI AJIs IUIOLIAeH, COOOpaXKeHus 10.11
o100ust '
97 [ToBTOpEHMeE: M0 MHOTOYTOJIBHUKOB, (hOpMyJIbl AJIs IIIoLIaiei, cooopaxeHus 1011
o100ust '
28 [Imomany ceyeHn MHOTOIPAaHHMKOB: IJIOMIAU IOBEPXHOCTEN, pa3pe3aHusl Ha YacTH, 111
COOOpakeHHS TT0100US
29 [Tnomaau ceyeHnit MHOTOrpaHHUKOB: MJIOLIAIU TIOBEPXHOCTEH, pa3pe3aHys Ha YacTH, 1711
Co00paxKeHus moao0us '
30 [ToBTOpeHue u 06001IIeHHE. 1711
Konrtponsnas pabdora "[loBTopeHne: MHOrOrpaHHUKH, CEYEHUsI MHOTOI'PaHHHUKOB" '
31 PabGora Hag ommoOkamu. 19
O06BeM Tema. O0BeM PSIMOYTOJIBHOTO TTapajuIeeuIe/1a A
32 3agaum 00 yABOEHHHM Ky0a, 0 KBajpaType Ky0a; 0 TPUCEKLIUHU yriia 24.11
33 CrepeoMeTpHuuecKre 3aJaui, CBI3aHHbIE C 00bEMOM MPSAMOYTOJIBHOTO Mapalljiesienuneaa 24.11
34 [IpuxiagHble 3a1a4u, CBsI3aHHbBIE C BRIYMCICHHEM 00bEMa MPSIMOYTOJIBHOTO 2611
napasuiesenumnena
35 O06BEM npsMOi IPU3MBI 1.12
36 CrepeoMeTpHUeCcKHe 3a/1a4H, CBSI3aHHBIE C BEIYUCICHHEM 00BhEMOB MPSIMON TIPU3MBI 1.12
37 [Ipuxiagnblie 3a1a4u, CBsI3aHHbIE ¢ 00BEMOM MPSIMOIT TPU3MBI 8.12




Boruncnenue 00bEMOB TeJ ¢ TOMOIIBIO ONpeneaEHHOro naTerpaia. O0bEM HaKJIOHHOM

38 1 8.12
MIPU3MBI
39 Brraucnenue 06EMOB Tell € MOMOMIBIO ONpeAeaEHHOT0 nHTerpaia. O0bEM MUpamMuIbI 1 10.12
40 ®dopmyna 00bEMa mupamuasl. OTHOIICHHE 00BEMOB TUPAMHJL C OOIIUM YTJIOM 1 15.12
41 ®opmyna 06bpéMa mupamuibl. OTHOIIEHHE 00BFEMOB TUPAMUJL C OOIIUM YTIIOM 1 15.12
42 CrepeomMeTpriecKue 3a/1a4u, CBI3aHHbIC ¢ 00bEMaMK HAKJIOHHOW MPU3MBI 1 17.12
43 CrepeomeTpuyuecKkue 3aa4u, CBI3aHHbIE ¢ 00bEMAMU MHUPAMHUIBI 1 22.12
44 [ToBTOpEHHKE M O606H16HI/IC." 1 212
Kontponbhas pabota "O6béM MHOTOTpaHHHUKA"
45 Pabora Hag ommbKamu. ) ) 1 2412
[Tpuknagaeie 3agauu 1o Teme "O0BEMBI Ten", CBA3aHHBIE ¢ 00BEMOM MTUPAMU/IBI
46 [Ipumenenue 00bEMOB. BrruucieHne paccTosHUS 10 TUIOCKOCTH 1 29.12
47 [{unuHapryeckas MOBEPXHOCTh, 00pa3yoIIre IIHHIPUIECKOM TOBEPXHOCTH 1 29.12
48 Hunuaapuyeckasi MOBEPXHOCTb, 00pa3yroIue HUIMHAPHIECKON TOBEPXHOCTH 1 12.01
49 HMummaap. [psamoit kpyrosou nunueAp. [nomans moBepXxHoCTH HUIMHAPA 1 12.01
50 Konnueckas moBepxHOCTh, 00pa3yrolie KoHnYeckoil moBepxHoctu. Konyc 1 14.01
51 CeueHne KOHycCa INIOCKOCTBIO, NapaJIJIEIbHOM INIOCKOCTH OCHOBAHUS 1 19.01
52 VYceuénHblil koHyc. M300paskeHne KOHYCOB M YCEUEHHBIX KOHYCOB 1 19.01
53 [Tnomanp 60KOBOM MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCa 1 21.01
54 [Tnomaas 60KOBOI MOBEPXHOCTH U MOJHON MOBEPXHOCTH KOHYCA 1 26.01
55 CrepeoMeTpHuuecKre 3aJaui Ha J1I0Ka3aTeIbCTBO U BHIUMCIICHHE, TOCTPOCHUEM CEUeHUN 26,01
HWIMH]Ipa, KOHYyca
56 CrepeoMeTpHueCcKUe 3aJa41 Ha J10KA3aTeIbCTBO U BHIUNCIIEHHUE, TOCTPOCHUEM CEUEHUN 1 58,01
HUJIUHAPA, KOHyCa
57 [Ipuknagneie 3a1a4u, CBSI3aHHBIE C UJIUHIPOM 1 2.02
58 [Ipuknanuelie 3a7a4n, CBSI3aHHbBIE C [IMJIMHIPOM 2.02




59 Cdepa u map 1 4.02

60 [Tepeceuenue cdepsl U mapa ¢ mwiockocTbro. Kacanue mapa u chepsl m1ockocTbo. Bun 1 9.02
U U300pakeHue mapa .

61 [Tepeceuenue cdepsl U mapa ¢ mwiockocTbro. Kacanue mapa u chepsl m1ockocTbro. Bun 1 9.02
U U300pakeHue mapa '

62 VYpasuaenue chepsl. [Lnomans chepsl u e€ gacrei 11.02

63 Cummetpus cdepsl 1 mapa 1 16.02

64 CrepeomeTpHyecKHe 3aJa4i Ha JJOKAa3aTeIbCTBO U BEIYUCIICHHE, CBSI3aHHBIE cO chepoid u 1 16.02
IapOM, MIOCTPOCHUEM UX CEYEHUH IIIOCKOCTHIO

65 CrepeomeTpHuuecKHe 3aJa4d Ha JJOKAa3aTelbCTBO U BBIYMCICHHE, CBSI3aHHbIE cO chepoit U 1 18.02
IapOM, MIOCTPOCHUEM UX CEYEHUH IIIOCKOCTHIO

66 [Tpuknaasble 3ajauu, cBA3aHHbIe cO chepoil U mapom 1 25.02

67 [ToBTOpEHUE: OKPYKHOCTH Ha TNIOCKOCTH, BEIYUCIICHHS B OKPY>KHOCTH, CTaH/IapPTHEIE 1 503
noaoous '

68 Paznuunble KOMOMHAIMK TEN BpaIleHUs! 1 MHOTOTPaHHUKOB 1 2.03

69 [ToBTOpenue u 06odIIEeHNE. 1 4.03
KontponsHas padota "Tena 1 moBepXHOCTH BpameHus" '

70 PabGora Hag ommoOkamu. 1 11.03
O6neém munuHapa. TeopeMa 06 00bEME MPSIMOTO HMIIMH]IPA '

71 CrepeomeTpHuecKHe 3a/1auu, CBSI3aHHbIE C BBIYMCICHHEM 00bEMOB IIMIIMH/PA, KOHYCA 1 16.03

72 CrepeomeTpHuyecKue 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 00BbEMOB IIMIIMHPA, KOHYCA 1 16.03

73 Brruncnenue 065EMOB Tell € MOMOIIBIO onpeaenéHHoro nurerpana. O0bpEM KoHyca 1 18.03

74 [Tnomanu 60KOBOH U MOJHOM MOBEPXHOCTH KOHYCA 1 30.03

75 CrepeomeTpHuyecKue 3aauu, CBSI3aHHbIE C BBIYMCICHUEM 00bEMOB LIMIMHPA, KOHYCA 1 30.03

76 [Tpuknagaeie 3agaun 1o Teme "OOBEMBI U IO TOBEPXHOCTEH Ten" 1 1.04




[ToBTOpenue u o6o0IIeHNE.

77 . 6.04
OHTpoJIbHAs paboTa "[lnomany NoBepXHOCTH U 00BEMBI KPYTJIBIX TEJ
K 6ota "1 e 0bé en"
78 Pabota Haj ommbOkamu.
[puxnagnaeie 3anaun o Teme "OO0bEMBI U TUIOIIAAN TOBEPXHOCTEH Ten" 004
79 [Tpuknagaeie 3agauu 1o Teme "OOBEMBI M IO TOBEPXHOCTEH Tem" 8.04
80 [puxnagnsie 3agaun o Teme "OO0bEMBI U TITOIAAM TOBEpXHOCTEH Ten" 13.04
81 Buas! aBrrkeHMi: napaiesbHbIi IepeHoc, LIEHTpalbHas CUMMETPHUS, 3€pKaJIbHAs 13.04
CUMMETpUS, IOBOPOT BOKPYT IPSAMOi '
82 Buas! nBrkeHui: napajuieabHbIN IEPEHOC, HEHTPAIbHA CHMMETPHS, 3€pKalbHas 1504
CUMMETpUS, IOBOPOT BOKPYT MPSAMOI '
83 [Ipeo6pazoBanus nmonobus. [Ipsmas u cepa Ditnepa 20.04
84 I'eomerprueckue 3aga4n Ha IPUMEHEHHE IBUKECHUS 20.04
85 [ToBTOpenue u 06odIIEeHNE. 2204
KonTponbHnas pabora "BekTops! B mpoctpancTse” '
Pabora Haj ommbKamu.
86 Ob6o011aro1ee MOBTOPEHNUE MOHATUH U METOJ0B Kypca reomerpun 10-11 kiaccos, 27.04
cuctemaru3anvs 3HaHui: "l[lapamienbHOCTh NPSIMBIX U MIJIOCKOCTEN B MPOCTPaHCTBE"
87 O6o6maro1iee NTOBTOPEHUE MOHITUN U METOJ0B Kypca reomerpuu 10—11 kiaccos, 2704
cUCTeMaTH3alys 3HaHuii: "BekTopsl B ipocTpaHcTBe" '
88 O6o6maro1iee TOBTOPEHUE MOHITUN U METOJ0B Kypca reomerpuu 10—11 kiaccos, 29.04
cucreMarn3anus 3HaHuil: "BekTopsl B mpocTpaHcTBe" '
89 Ob6o011aro1iee MOBTOPEHNUE MOHATUN U METOJ0B Kypca reomerpun 10-11 kimaccos, 4.05
cucreMaTtu3anus 3HaHuil: "O0beM MHOTOrpaHHUKA" '
90 O6o6maroiiee TOBTOPEHUE MOHITUN U METOJ0B Kypca reomerpuu 10—11 kiaccos, 4.05
cucremaTtu3anus 3HaHuil: "O0beM MHOTOrpaHHUKA" '
01 O6o61aroniee TOBTOPEHNUE MOHATHI U METOI0B Kypca reomeTrpuu 10—11 kiaccos, 6.05

cucreMaruzanus 3Hanui: "[1momanyu moBepXHOCTH U 00BEMBI KPYTIIBIX TEN"




[ToBTOpenue u o6o0IIeHNE.

92 KonTponbHas padoTa. L 13.05
Pabora Hajg ommbOkamu.
93 1 18.05
[ToBTOpEeHUE, 0600IIEHNE U CHCTEMAaTH3aIvsl 3HAHUI
94 [ToBTOpEHHE, 000OIIEHUE U CUCTEMATH3aIIMs 3HAHUH 1 18.05
95 [ToBTOpEeHUE, 0000IIEHNE ¥ CHCTEMATH3aIUsl 3HAHUI 20.05
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 95







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero 001ero 0opa3oBaHusA
pe3yjabTara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMH: TOUKA, IPAMasi, IJIOCKOCTh
79 [TpuMeHSTh aKCHOMBI CTEPEOMETPUU U CIEIACTBHS M3 HHUX IPH PEIICHUH
' reOMETPUYECKHX 3a1a4
73 OnepupoBaTh HOHATHAMU: TMAPAJUIETBHOCT U HEPIEHAUKYISIPHOCTD
' HPSMBIX U MJIOCKOCTEN
74 KnaccugpumupoBarh B3aMMHOE PACHOJIOXKEHHE MPSIMBIX M TUIOCKOCTEH B
' IPOCTPAHCTBE
OnepupoBaTh MOHATUSMH: IBYIPaHHBIA YroJ, TPaHH ABYIPAaHHOTO YTJa,
7.5 pedpo IBYrpaHHOIO yIia, JMHEWHBIN Yrosl ABYTPaHHOIO yIJa, TpaaycHas
Mepa JBYTPaHHOIO yria
76 OnepupoBaTh MOHATUSAMHU: MHOTOIPDAaHHHMK, BBINYKIBIH W HEBBITYKJIbIHI
' MHOT'OI'PaHHMK, 3JIEMEHThI MHOTOTPaHHUKA, IPAaBUJIbHBIA MHOTOI'paHHUK
77 Pacnio3HaBaTh OCHOBHBIE BBl MHOTOIDAaHHMKOB (IMpamMuaa, HOpU3Ma,
' IPSMOYTOJIbHBIN Mapasienenunes, Kyo)
KnaccupumupoBarh ~ MHOTOTpaHHUKH,  BBIOMpas ~ OCHOBaHHS IS
7.8 KJaccu(uKanuy (BBITYKJIbIE ¥ HEBBITYKJIbIE MHOTOTPAaHHHUKH, MTPABHIILHBIC
MHOTOTPaHHHKH, IPSIMbIE U HAKIIOHHBIE TTPU3MBI, TTApaJlICIICITUTIC IbI)
7.9 OnepupoBaTh MOHATUAMH: CEKYILas INIOCKOCTh, CEY€HNE MHOTOTPAHHUKOB
710 OOBSACHATH MPUHIIMIIBI TIOCTPOSHUSI CEUYSHHI MHOTOTPAHHUKOB, HCIOIB3YSI
' METO/]I CIIE/IOB
CTpouTh CeYEHHST MHOTOTPAHHHKOB METOJOM  CII€ZIOB, BBINOJHAThH
7.11 (BBIHOCHBIE) TIJIOCKHE UYEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYD:
BU/] CBEPXY, COOKY, CHU3Y
Pemate 3aaun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpasiam
WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHAIUTUYECKHE METOMBI TIPH
7.12 pEelICHNH CTAaHJApTHBIX MaTeMaTHYeCKHMX 3a7ad Ha  BBIYHCICHHE
pacCTOSTHUN MEXIy ABYMs TOYKAMH, OT TOYKH O TIPSMOW, OT TOUYKHIO
TUTOCKOCTH, MEXK]Ty CKPEIINBAIOIIMMUCS TPSMBIMU
Pemate 3a7aun Ha HaXOXJAEHUWE T'€OMETPUUYECKUX BEJIMYMH MO oOpas3iam
713 WIA aITOPUTMaM, TPUMEHSS W3BECTHBIE AHATUTUYECKHE METOABI TIPU

pPEIICHUN CTAaHAAPTHBIX MAaTCMATUUYCCKHUX 3adad Ha BBIYHUCICHUC YIJIOB
MCXKAY CKPCIIHUBAIOIIUMHUCA MNPAMBIMU, MCEXIY prlMOfI 1 IINIOCKOCTHIO,




MCKAY MIIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

Bbruncnsate 00bEMBI U TUIONIAIM TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpU3Ma,

7.14 nupamMua) ¢ MpUMEHEHHEM (OpMyJl, BBIYUCIATH COOTHOLICHUS MEXIY
IUIOINAISIMU TTOBEPXHOCTEH, 00bEMaMu OJOOHBIX MHOTOI'PaHHUKOB
715 OnepupoBaTh MOHATHAMU: CUMMETPHUsI B IPOCTPAHCTBE, LEHTP, OCb H
' IUIOCKOCTh CUMMETPUH, LIEHTP, OCh U INIOCKOCTh CUMMETPUHN (UTYpBI
W3Bnekatb, mnpeoOpa3oBbIBaTh W HMHTEPIPETUPOBATH HH(POPMAIHIO O
7.16 MIPOCTPAHCTBEHHBIX TEOMETPHYECKUX (Purypax, NpeACTaBICHHYIO Ha
4yepTekax U pUCyHKax
[TpumeHsTh reoMeTpuueckue (aKThl I PEUICHHUS CTEPEOMETPUUYECKUX
7.17 3a7a4, MPEANOJaramlluX HECKOJIbKO IIAaroB pPELIEHUS, €CIU YCIOBUSA
NPUMEHEHHS 33J]aHbl B SBHOH (opme
718 [IpumensaTh mpocTedinne MNpOrpaMMHBIE CpEICTBA U AJIEKTPOHHO-
' KOMMYHHKAIIHOHHBIE CHCTEMBI TIPH PEIIEHUH CTEPEOMETPUIECKHX 3314
719 [TpuBOANUTE HpHUMEPHl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B HpUPOJE U
' KHU3HH, PACIIO3HABATH IPOSIBIIEHUE 3aKOHOB T€OMETPUH B UCKYCCTBE
[TpuMeHATH MOTyYeHHbIE 3HAHUS HA MPAKTUKE: aHAJIH3UPOBATh peajbHbBIC
CUTYallMH ¥ MPUMEHATh U3YYCHHBIC TIOHSATHS B MPOIECCE MOMCKA PEIICHHS
MaTeMaTHYeCKU C(HOPMYITHUPOBAHHON MPOOIEMBI, MOJICIUPOBATh PEalbHbIC
7.20 CUTyallUd Ha s3bIKE T'€OMETPUHU, MCCIEeN0BATh HMOCTPOCHHBIE MOJENIU C
UCIOJIb30BAHUEM M€OMETPUYECKUX TMOHATHH U TeopeM, ammapara ajireOpsl,
pewatb ~ MpakTMYECKWE  3aJaud,  CBsS3aHHblE C  HaXOXKICHUEM
reOMETPUUYECKUX BEITUYNH
11 KIIACC
Kon .
IIpoBepsiemble nMpeAMeTHbIE Pe3yJAbTATHI 0CBOEHHS OCHOBHOM
NpOBepPsIeMOro .
00pa3oBaTeILHON MPOTrPaMMbI CpeIHero 001ero 00pa3zoBaHus
pe3yJabTara
6 ['eomerpus
OnepupoBaTh NOHATHAMM: IMJIUHIPHUYECKass MOBEPXHOCTb, 0Opa3yrolue
6.1 WIMHAPUYECKOM TOBEPXHOCTH, IMJIMHAP, KOHUYECKash IOBEPXHOCTH,
o0pasyrole KOHMYECKOW MOBEPXHOCTH, KOHYC, chepruuecKasi TOBEPXHOCTh
6.2 Pacno3naBats Tena BpameHus (MUIUHAP, KOHYC, cdepa U map)
6.3 OOBSACHATH CITOCOOBI MOTyYSHHST TSN BPALCHHS
6.4 KnaccugunupoBars B3auMHOE pactookeHne cepbl U MITOCKOCTH
OnepupoBaTh MOHITHSMH: MIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
6.5 CerMEHTa, IIApOBOW CIIOW, OCHOBAHME INAPOBOTO CIIOSI, BHICOTA IIAPOBOTO
CJ1051, IIAPOBOW CEKTOP
6.6 Bbruucnate 00BEMBI M IUIOHIAJM  MOBEPXHOCTEH TN  BpalleHus,




TreOMETPUYECKUX TeJI C MPUMEHEHUEM (HopMyIT

6.7

6.8

OnepupoBaTh MOHATHSAMH: MHOTOIDAaHHUK, BIHCAaHHBIH B chepy U
OMHCAHHBIN OKOJIO cdepbl, cepa, BIHCAHHAS B MHOTOTPAHHUK WJIH TEIIO
BpalleHus

BBIYHCIATE COOTHOIICHHSI MEXKY TIOMIAJSIMH ITOBEPXHOCTEH U 00BEMaMuU
IMOAOOHBIX TEN

6.9

N300paxkaTh u3y4aemble (GUTypbl OT PYKH M C NPUMEHEHHEM IIPOCTHIX
4epTEKHBIX HHCTPYMEHTOB

6.10

6.11

6.12

BbInonHATE  (BBIHOCHBIE) IUIOCKME YEPTEKU W3 PUCYHKOB IIPOCTBIX
00BEMHBIX (UTyp: BUI CBEpXy, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tel
BpallCHUs

W3BnekaTb, HWHTEPNPETUPOBATH M IPeoOpa3oBbIBaTh HH(GOPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (QUrypax, MpeJCTaBICHHYIO Ha
YepTekKax U pUCYHKAX

[IpumeHsTh reoMeTpudeckre (QaxKThl IS PEUICHHS CTePEOMETPHYECKHX
3aja4, MPEIIoaraloliuX HECKOJbKO IIIaroB pEIIeHUs, €CIH YCIOBHS
MPUMEHEHHUS 3a/IaHbl B ABHOU (hopMme

6.13

6.14

6.15

OnepupoBaTh MOHATUEM: BEKTOP B IPOCTPAHCTBE

BBINOIHATE JICHCTBUS CIIOXKECHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB U
YMHO)KGHI/UI BeKTopa Ha 4YucCio, O6”I)$ICH$ITI>, KaKNUMH CBOﬁCTBaMH OHUA
o0ramaroT

HpI/IMeHHTL I[IpaBUJIO IIapaJuICIICIIUIICAa TP CII0KCHUHN BCKTOPOB

6.16

OHCpHpOBaTI) MOHATHUAMU: OCKAPTOBBI KOOpJAWHATBI B IIPOCTPAHCTBC,
BCKTOpP, MOAYJIb BEKTOpA, PABCHCTBO BCKTOPOB, KOOPAWHATHI BEKTOPA, YIroJl
MCKAY BCKTOpPAMH, CKAJIAPHOC MPOU3BCACHUC BCKTOPOB, KOJUIMHCAPHBIC U
KOMIUJIaHApHBIC BEKTOPBI

6.17

6.18

6.19

Haxomuth cymMy BEKTOpPOB M MpPOM3BEICHHE BEKTOpPa Ha YHCIO, YIroj
MEX/y BEKTOpaMH, CKaJSpHOE IPOU3BEACHUE, PACKIAIbIBATh BEKTOpP IO
JIBYM HEKOJUIMHEAPHBIM BEKTOPAM

3aaBaTh IVIOCKOCTh YPABHEHHEM B IEKaPTOBOM CHCTEME KOOpAMHAT
Pemarp mpocreiiiiye reoMeTpuyecKue 3ajaud Ha NMPUMEHEHHE BEKTOPHO-
KOOPJMHATHOI'O METOa

6.20

Pemrats 3aga4u Ha JOKa3aTCJIbCTBO MAaTCMAaTHYCCKHX OTHOIIECHUH W
HAaXOXIACHUEC TCOMETPHUUYCCKUX BCIIMYUH I10 o6pa3uaM I aJIropuTtMam,
IMPpUMCEHAA HU3BECTHBIC METO/bI npu PEHICHUA CTaHAAPTHBIX
MaTeMaTHYCCKUX 3a1a4

6.21

6.22

HpI/IMeHHTL HpOCTCfII.HPIC nporpaMMHbBIC  CpCACTBA H  JSJICKTPOHHO-
KOMMYHUKAIIMOHHBIC CUCTEMBI ITPHU PECHICHUN CTCPECOMETPUUICCKUX 3a/1av

HpI/IBO)lI/ITB MNPpUMEPbI MATCMATUYCCKUX BaKOHOMCpHOCTCﬁ B IIpUpPOAC U
JKU3HHU, paCllO3HABATh IMPOSABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHHWA HaA IMPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC




CUTYyallMu ¥ MPUMEHITh U3YUYCHHbIC TTOHATHUS B MPOLIECCE MOMCKA PELICHUS
MaTeMaTH4ecKu cQOopMyIUPOBAHHOMN MPOOIEMbl, MOAECIUPOBATh peabHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HCCIEA0BaTh MOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKUX TMOHATUN U TeopeM, almapara aiareopsl,
pemiate  MpakTUYeCKHWe  3a7aud,  CBA3aHHbBIE C  HAXOXJICHHUEM
F€OMETPUUYECKUX BEJIMYUH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
7

HpOBepﬂeMblﬁ IJIEMEHT COACPKaAaHUSA

['eomeTpus

7.1

OcHoBHbIE MOHATUS cTepeoMeTpuH. Touka, mpsMas, IJIOCKOCTh, IPOCTPAHCTBO.
[Tonarue 06 aKCMOMATUYECKOM MOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U
CJIEJICTBUS U3 HUX

7.2

7.3

7.4

7.5

B3aumHO€ pacnoio;KeHue MpsMBbIX B IPOCTPAHCTBE: MIEPECEKAIOIIUECS, TIapalIeIbHbIe
W CKpelmuBarouiyecs npsMbele. [lapauienpHOCTP MHPSAMBIX M INIOCKOCTEW B
IIPOCTPAHCTBE: NapaJIebHbIE NPSMbIE B IPOCTPAHCTBE, IAPALIECIBHOCTh TPEX
IPSAMBIX, MapAUICIBHOCTh MPSIMOM M IUIOCKOCTU. YTJBIC COHAIPABICHHBIMU
CTOPOHAMH, YTOJI MEXKIY NPSMBIMM B IpocTpaHCTBE. [lapamienbHOCTh MIIOCKOCTEH:
napajulejbHble IUIOCKOCTH, CBOMCTBA IapajUIeJIbHBIX IUIOCKOCTeW. IIpocrenmue
IPOCTPAaHCTBEHHbIE (UIYphl Ha IUIOCKOCTH: TeTpa’ap, KyO, mapaiesenuner,
IIOCTPOEHUE CEYCHUN

HepHGHI[I/IKy.HﬂpHOCTL HpﬂMOfI N IUIOCKOCTHU: MCPHICHAUKYIAPHBIC IIPSAMBIC B
MPOCTPAHCTBE, MPSIMBbIE MapajiielbHble U MEePIEeHANKYISIPHbIE K MIOCKOCTH, PU3HAK
NEPIEeHIUKYIIPHOCTH MPSAMOM U IIOCKOCTH, TeopeMa O MPsIMOU MepHeHANKYIIPHON
IJIOCKOCTH. YTJIbl B IPOCTPAHCTBE: YrOJI MEXKAY MPAMON U IUIOCKOCTBIO, IBYTPaHHbBIN
YIoJ1, JMHEHHBIN yroa AByrpaHHoro yria. [lepneHaukynsp u HaKJIOHHBIE: pacCTOSTHUE
OT TOYKH JI0 TUTIOCKOCTH, PACCTOSIHUE OT MPSMOM /10 TNIOCKOCTH, MPOEKIUS PUTypsl Ha
IJIOCKOCTh. [IepreHIMKyIIpHOCTh MJIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH ABYX
mrockocreil. Teopema o TpEX meprneHIuKyIIspax

[ToHsiTHE MHOTOTpPaHHMKA, OCHOBHBIE DJJEMEHTBHI MHOTOIDAHHHUKA, BBINYKIBIE U
HEBBINYKJIblE MHOTOIDAaHHUKH, pa3BEPTKa MHororpaHHuka. llpusma: n-yrompHas
npu3Ma, TpaHU M OCHOBAHHUS NPU3MBI, MpsiMasi U HAKJIOHHAs IMPHU3MbI, OOKOBas U
M0JIHAsl IOBEPXHOCTh NpU3Mbl. [lapannenenumes, NpsIMOYTOJIbHBIN Mapajienenunesa u
ero csoictBa. [lupammna: N-yrosnbHas nupamujia, TpaHU U OCHOBAHHWE IUPAMUIBL,
OOKOBas M MOJIHAS MOBEPXHOCTh NMUPAMHU[BI, NMpPaBUIbHAS U YCEUEHHAs MUpaMHJA.
OnemMeHTbl Npu3Mbl WM nupamuzabl. [IpaBWiIBHBIE MHOTOIpDaHHUKU: IIOHATHE
IIPAaBWJIBHOTO MHOTOTPAHHMKA, IIpaBWIbHAs @pU3Ma M IpaBWIbHAs INHpaMHIA,
npaBUJIbHAS TPEYroybHAs MUpaMHJia U MPAaBUIIBHBINA TeTpasap, kyo. Ilpeacrasienue 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, IMpaBUJIbHBIX
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
IIOBEPXHOCTU IPaBUIBHOM NHPaMHIbI, TEOpeMa O IUIOLIAJNA YCECYEHHOM NUPaMHIBI.
[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

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

Konunyeckas moBepxHOCTb, 00pa3yrolue KOHNYECKOM TOBEPXHOCTH, 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, Iuamerp, Iouaasr NOBEpXHOCTH cdeprl. B3anmHoe
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
KomOunHanmu ten BpaleHus 1 MHOTOIpaHHUKOB. MHOTOTpaHHUK, ONMCAHHBIA OKOJIO
cdepsl, cepa, BucaHHAs B MHOTOI'PaHHMK, WIIM TEJIO BPALLICHUS

[Tonsitue 06 o0BEMEe. OcHOBHBIE cBOMcTBa 00BEMOB Tei. Teopema 00 00BEME
NPSIMOYTOJIBHOTO Mapaiesienunena u cieactsus u3 He€. O0BbEM UINMHIPA, KOHYCA.
O06BEM mapa u wiomaas chepsl

6.7

6.8

6.9

6.10

[Tono6uble Tena B mpoctpancTBe. COOTHOLIEHUS MEXY IUIOLIAIIMUA MIOBEPXHOCTEH,
o0BbEMamMM MOJOOHBIX Tel

CeueHuss mwinHApa (MapajuiebHO M MEPHEHIUKYISIPHO OCH), CEUYEeHUs KOHyca
(mapajuieIbHOE OCHOBAHUIO M IIPOXOASIIEE YePE3 BEPLIMHY), CEUSHHsI Iapa

Bektop Ha miockoctd M B npocTpaHCTBe. CIIO)KEHHE W BBIYUTAHHE BEKTOPOB.
YMHOXKEHUE 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




IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon
NMPoBePSIEMOro
TpedoBaHus

IIpoBepsiemble TPeOOBaHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrPaMMBbI CPeIHEro 00111ero
o0pa3oBaHus

BJIaIIGHI/Ie MCTOAaMHM [OKa3aTcCJIbCTB, AJTOpUTMaMM PCIICHHUA 3a/a4,
yMeHue ¢GOopMyJIUpPOBaTh M ONEPUPOBATh MOHATHUAMHU: OIpPENEICHHE,
aKkcuoma, TeopeMa, CIEeACTBHE, CBOMICTBO, IpPU3HAK, J10KA3aTEIbCTBO,
paBHOCUIIbHBIE (DOPMYIUPOBKH; MPUMEHSATh UX; YMEHUE (POPMYIHPOBATH
o0paTHOE€ M IPOTUBOIOJIOKHOE YTBEPXKACHHUE, NMPUBOAUTH HPUMEPHl U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTHYeCKOH WHIYKIUY;
MMPOBOAUTL AO0KA3aTCIbHBIC PACCYKACHUA IIPpHU PCUHICHUHA 3a1a4, OUCHUBATDH
JIOTUYECKYI0  TMPABUJIBHOCTh  PACCYXACHUW; yMEHHE  OINEepHUpPOBATh
MOHATHUAMU: MHOXCECTBO, IMOAMHOXCCTBO, OIICpallMi HaJ MHOXKCCTBAMMU,
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr i
OImrucCaHusd p€ajibHbIX MPOUCCCOB U SIBJIEHUU U IIpru pCICHUHU 3aaa4, B TOM
quclie U3 IPYTuX y4eOHBIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHIMHU:
rpad, CBA3HBIN rpad, 1epeBo, MUK, Tpad Ha MIOCKOCTH; YMEHHE 3a7aBaTh
U OMHCHIBATh Tpadbl pa3IuYHBIMU CIIOCOOAMM; HCIIONBH30BaTh Tpadbl MpU

pelIeHUH 337124

YMeHue onepupoBaTh MOHATHSIMH: HATypaJbHOE YHUCIO, LEJI0€ YHUCIO,
CTENEHb C LIEJIBIM [TOKA3aTeNeM, KOPEHb HaTYPAJIbHON CTENEHH, CTENEHD C
paloHaIbHBIM IIOKAa3aTeJIeM, CTENEHb C JIEWCTBUTEIbHBIM MOKA3aTEIIEM,
JorapupM UucCla, CHUHYC, KOCHHYC M TaHT€HC MPOM3BOJBHOIO YHUCIA,
OCTaTOK IO MOAYJI0, PAalMOHAJIBHOE YHUCIIO, WUPPALUOHAIBHOE YHCIIO,
MHOKECTBA HATypaJbHbIX, LIEJbIX, PAlHUOHAIBHBIX, JAEHCTBUTEIbHBIX
YHCeN; YMEHHE UCIIONb30BaTh MPU3HAKU ASTUMOCTH, HAUMEHBIINH 001t
JenuTenb W HauMeHbllee oOulee KpaTHoe, ainroputMm EBkiamaa npu
pEIIEHNN 3a/1a4; 3HAKOMCTBO C PA3JIMUYHBIMM MO3MIIMOHHBIMH CHCTEMaMU
CUMCJICHUS; YMEHUE BBITIOJIHAThH BBIUMCIICHUE 3HAUYEHUH U peoOpa3oBaHus
BBID@KEHUI CO CTemeHsMH M Jorapupmamu, npeoOpa3oBaHUS APOOHO-
palMoOHaJIbHBIX  BBIPAKEHUH; yMEHUE  ONEpUpOBaTh  MOHATUSMHU:

noCiaeca0BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaSI nporpeccust, TreoOMCTPpHUYICCKAA




mporpeccusi, OCCKOHEYHO YOBIBAaIOIlas TIeOMETpHYEcKas IPOTPECcCHs;
yMEHHUE 3a/laBaTh IMOCJIEIOBATEILHOCTH, B TOM YHCI€ C TOMOIIbIO
PEKYPPEHTHBIX (OPMYJI; YMEHUE ONIEPUPOBATH MOHATUIMH: KOMILIEKCHOE
YHUCJIO, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIA, MOAYJAb U apryMEHT
KOMIUIGKCHOTO  4ucia, (opmMa  3amucu  KOMIUIGKCHBIX — YHCEI
(reomeTpudeckasi, TPUTOHOMETpUYECKass W anreOpanyeckas); yMeTh
MPOU3BOJUTh apU(PMETHUCCKHE JEHCTBHUS C KOMIUICKCHBIMU YHCJIAMU;
MPUBOAUTH MPUMEPHI UCIOIB30BaHUS KOMIUIEKCHBIX YMCEN; ONEPUPOBATH
NOHATUSIMHU:  MaTpuna 2X2 u  3%3, omnpeneiauTelb  MaTpUIIbL,

T eOMeTpI/I‘IGCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMmenune ONCprupoOBaTh MNOHATHUAMH: PpPALUOHAIBHBLIC, HWPppalUMOHAIbBHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, J'IOl"apI/I(bMI/I‘leCKI/Ie, TPUTOHOMCETPHUYCCKHEC
YpaBHCHHUA W  HCPABCHCTBA, HWX CHUCTEMbI; YMCHHUC OIICPpHUPOBATH
HNOHATHUAMU. TOXACCTBO, TOXACCTBCHHOC Hp606paSOBaHHC, YpaBHCHUC,
HCPAaBCHCTBO, CHUCTEMA ypaBHeHI/IfI N HCPABCHCTB, PaBHOCHUJIIBHOCTH
ypaBHeHHﬁ, HEpaBCHCTB W CHUCTECM, YMCHHUC PpCIIaATb YpPAaBHCHUA,
HCPAaBCHCTBA W CHUCTEMBI C IIOMOLIBIO PAaA3JIMYHBIX HpI/IéMOB; peuiaTtb
YpaBHCHHUA, HEPABCHCTBA W CHCTEMbBI C IApaMCTPOM; TPHUMCHIATH
YpaBHCHHA, HEPABCHCTBA, MX CHUCTCMbI IJId PCHICHHUA MATCMAaTHUYCCKHUX

3aa4 1 3a/1a4 U3 pas3JIMIHbIX oOnacreit HAayKHU U peanLHoﬁ KHU3HU

YMeHue omnepupoBaTh HOHATHAMM: (DYyHKIMS, YETHOCTh (YHKIMH,
NepPUOANYHOCTh (QYHKIIMH, OrPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTH
GbyHKIMH, SKCTpeMyM (yHKIMHM, HauOojblllee U HAaUMEHbIIEEe 3HAUCHHS
(GYHKIIMM Ha MPOMEXYTKE, HENpepbIBHAS (YHKIMs, aCUMITOTHI rpaduka
GbyHKLMHU, TiepBas U BTOpas MPOU3BOAHAs (DYHKIMM, T€OMETPHUUECKUH U
¢u3nyecKuil CMbICII MPOU3BOAHOM, NEpBOOOpa3Has, ONpPEIeIEHHbIN
UHTETpajl; YMEHHME HaxXOAWThb AaCHUMITOThI Tpaduka (GYHKUUHU; yMEHHE
BBIUMCISATH  NPOMU3BOJAHBIE  CYMMBI, TNPOM3BEICHHS, YacTHOIO U
KOMITO3UIIMN (YHKIMH, HaXOAUTh ypaBHEHHE KacaTelbHOW K rpaduky
GyHKIMM; YMEHHE HaxOJUTh NPOU3BOAHBIE 3JIEMEHTAPHBIX (PYHKIIMIA;
YMEHHE HCIONB30BaTh MPOU3BOAHYIO [UIA HCCIEAO0BaHUS (DYHKIIHIA,
HaXOJUTh HauOOJbIIME M HAUMEHbIIHWE 3HAuYeHUs (QYHKIHM; CTPOUTh
rpaduKd MHOTOYJIEHOB C HCIIOJIb30BAaHUEM armnapaTa MaTeMaTH4ecKoro
aHalM3a; MPUMEHSTh MPOU3BOJAHYIO JJIS HAXOXICHHUS HAWIydlIero
pelleHnsT B NPUKIAIHBIX, B TOM YHCIE COLUAIbHO-)KOHOMHUYECKUX H

(bu3HYecKUX 3a/1adax; HaXOJIUTh TUIOMIAAN U 00BEMBI (PUTYp C TTOMOIIBIO




WHTETpania; MPUBOAUTH MPHUMEPHl MaTEMaTHYECKOIO0 MOJAEIUPOBAHUS C

OMOIIIbI0 T PEepeHIINATBHBIX YPaBHEHUN

YMeHnue onepupoBaTh NOHATUSAMU: TpaduK QyHKIMH, oOpaTHas (yHKLINS,
KOMITO3ULMST (DYHKUMH, JTUHEWHas QYHKIHUS, KBagpaTHYHAs (QYHKIHS,
pauvoHanmbHass (QYHKUUS, CTENeHHass (QYHKUIUS, TPUTOHOMETPUYECKHE
¢GyHKIMH, OOpaTHBIE TPUTOHOMETPUYECKHE (YHKLIUH, MOKa3aTeJIbHAs M
jgorapupmuueckas (yHKIUH; yMEHHE CTPOUTh TpapuKH HM3yYSHHBIX
GyHKIMA,  BBINOJHATH  IpeoOpa3oBaHus  TpadukoB  (QYHKIUH,
UCTIOJIB30BaTh TPa(UKH Ui U3Y4EHHs MPOLECCOB M 3aBUCHUMOCTEH, MPH
peUIeHUH 331a4 M3 APYrHX y4eOHBIX NMPEIMETOB M 33/1a4 M3 pealbHON
KU3HHU;, BBIpaXaTh (OpMyJIaMH 3aBUCHMOCTH MEXIY BEIWYHMHAMHU;
UCIIONIb30BaTh CBOWMCTBA W TpaduKku (pYHKUMH Ui pelleHHs] ypaBHEHHI,
HEpaBEHCTB M 3a/a4 C MapaMeTpamMu; H300pakaTb Ha KOOPAWHATHOMN

IIJIOCKOCTHU MHOXKCCTBA peH_IeHI/Iﬁ ypaBHeHHﬁ, HCPABCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBBIE 3aJaud pa3HbIX TUIOB (B TOM 4YHCIE Ha
IIPOLIEHTHI, AOJIM U YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U
yCIIyT, HaJIOTH, 3a/a4d M3 00JaCTH yNpaBJIeHUs JIUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJISITh BBIPAKECHUSI, YPABHEHMs, HEPABEHCTBA U HUX
CUCTEMBI II0 YCIIOBUIO 3aJa4yd, HMCCIIENO0BATh IIOJYYEHHOE pCIICHUE U
OLICHUBAaTh IPABAOMNOAOOHOCTh PE3YIbTATOB;, YMEHHME MOJEINPOBATH
pealbHBIE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHHUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO 33J]a4M, UCCIIEIOBATh
IIOCTPOCHHbIE ~ MOJIEIM C  HCIHOJb30BAaHHMEM  ammapara  aireopsl,

MHTEPIPETUPOBATH MTOJTYYEHHBIN pe3yabTaT

YMeHue onepupoBarh MOHATUSMU: CpelHee apupMeTHUecKoe, MeAuaHa,
HauOoJbIllee U HaUMEHbIIIEEe 3HAUEHUs, pa3Max, JUCIepCcusi, CTaHIapTHOE
OTKJIOHEHHE YHCIIOBOTO HabOpa; yMeHHe H3BJIeKaTh, MHTEPIPETUPOBATH
nH(pOopMalLKIo, NPEACTABICHHYIO0 B TabIUIaxX, Ha Juarpammax, rpadukax,
OTpaXKaIOIYI0 CBOWCTBA PEAJIbHBIX IPOLECCOB U SIBJICHUH; NPEACTABIATh
MHPOpPMALMI0 C TOMOIIbIO TabmWIl W  JAuarpaMM; HCCIEN0BaTh
CTaTUCTHYECKUE IaHHbIE, B TOM YHCJIE C NPUMEHEHHEM TIpaUUYecKux
METOJIOB U AJIEKTPOHHBIX CPENICTB; rpa)UyeCcKu HCCIeA0BATh COBMECTHbIE

Ha6J'IIOI[eHI/I$I C IIOMOUIBIO JUarpaMm pacCC€ruBaHUA U JIMHEMHOM perpeccun

YMeHue OmnepupoBaTh IOHATUAMU: CIyY4aWHBIA OIBIT U CIIydalHOE

COOBITHE, BEpPOSTHOCTh CIy4YalHOTO COOBITHS; YMEHHE BBIUYUCIATH




BEPOSITHOCTh C HCIIOJNB30BaHUEM TIpapUUecKHX METOJIOB; MPHUMEHSThH
(GOpMyIBI CIOXKECHHSI U YMHOXKEHHUS BEPOSITHOCTEH, (HOpMyIly IMOJHOM
BeposTHOCTH, hopmyny bepHymm, koMOuHaTOpHBIE (aKThl U (HOPMYIIBI;
OIICHUBATh BEPOATHOCTH PEAJTBHBIX COOBITHI; YMEHHE OIEPUPOBATH
NOHATUSIMH:  CIlydaiiHas BEIIMYMHA, pPACIpeelieHHEe BEPOSTHOCTEH,
MaTEeMAaTHYECKOE OXHJaHWE, IUCIEPCUS U CTaHJAPTHOE OTKJIOHEHUE
CIIyuallHOW  BENWYHMHBI, (YHKIHMHA  pacupelesieHuss W IUIOTHOCTH
PaBHOMEPHOTO0, TTOKA3aTEIBFHOTO M HOPMAJIBHOTO paclpeeiieHUui; yMEHUE
UCIIOJIB30BaTh CBOMCTBA M3YYCHHBIX PACIPEICICHUN JUIs pEIIeHUs 3a/1ad,
3HAKOMCTBO C MOHSATHSAMH: 3aKOH OOJIBIITNX YHCEN, METOIBI BEIOOPOUHBIX
UCCIIC/IOBAHMI, YMEHHE TPUBOJIUTH IPUMEPHl TPOSIBICHUS 3aKOHA
OONBINIUX 4YHUCENl B MPHUPOJHBIX W OOIISCTBEHHBIX SBJICHUSAX; YMCHHE
OIEPHPOBATH TOHITUSMHU: COUYETAHUE, MEPECTAHOBKA, YHUCIO COYCTAHUH,
YHCII0O  TIEPeCTaHOBOK, OmHOM  HbIOTOHA; yMEHHE  NPUMEHSTH
KOMOMHATOPHBIC (aKThl U PACCYKIACHUS Ul PEIICHUS 33]a4; OlCHUBAThH
BEPOSTHOCTH PEATBHBIX COOBITHIA; COCTABISTh BEPOSITHOCTHYIO MOJICb U

HHTCPIIPCTUPOBATDH l'IOJ'Iy‘lGHHLIﬁ pe3yiibTart

YMeHHue omnepupoBarb IOHATUAMHU: TOYKA, IIpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA yIJa, IVIOCKUN YroJj, JBYTPaHHbBIN
Yroj, TPEXIPaHHBIA YIOJl, CKPELIUBAIOIIKUECS IPSIMbIE, [1apalIeIbHOCTh U
NEPNCHAUKYIIAPHOCTh IMPAMBIX H HHOCKOCTefI, yrojia MeEXAay IpsIMbIMH,
Yroa MEXAy IpsAMOM U IUIOCKOCTBIO, YroJl MEXKAY IUIOCKOCTSAMH,
pacCTostHUE OT TOYKM [0 IUIOCKOCTH, PAaCCTOSTHUE MEXAY NPSIMBIMH,
pPacCTOSIHUE MEXKIY IIJIOCKOCTSMH; YMEHHME HUCIIONb30BaTh IIPU PEILIECHUU
3aaa4 U3Y4YCHHBIC (i)aKTI)I U TCOPCMbI INIAHUMCTPUHU, YMCHUC OLICHUBATDH
pasMepbl OOBEKTOB OKPYKAIOIIEr0 MHpa; CTPOUTh MaTeMaTHYeCKHe
MOACIM C IOMOMIBIO TCOMETPUUCCKHX MOHATHH U BCJIMYMH, pCIIAaTb

CBA3aHHBIC C HUMHU ITPAKTHYICCKUC 3a1a4n

10

YMeHue omepupoBaTh MOHSATUSMU: IJIOMAAb (QUTYPHI, 00BEM (GUTYPHI,
MHOTI'OrpaHHUK, HpaBHJ’IBHBIﬁ MHOI'OrpaHHUK, CCYCHHE MHOI'OI'paHHHKA,
KyO, mapajienenumnen, MNpu3Ma, NHUpaMuaa, (urypa M TOBEPXHOCTh
BpaleHus, IMWIMHAP, KOHYC, Imap, cdepa, miomanb chepsl, III0maIb
MOBEPXHOCTH MHUPaMUbI, TPU3MBI, KOHYyca, UWIHHIApPA, O0BEM KyOa,
NPSAMOYTOJILHOTO MapajulesieNuIiea, MUPaMUIbl, TPU3MBL, UUIMHAPA,
KOHyca, Iapa, pa3BEPTKAa MOBEPXHOCTH, CEYCHHS] KOHyCa W IMHIUHAPA,

napajjiCJbHbIE OCHM HWJIM OCHOBAHWIO, CCYCHHUEC IIapa, IIJIOCKOCTb,




Kacaromasicss cdepbl, IWIMHIApPA, KOHYCa; YMEHHE CTPOUTh CEueHUe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHHUKH, (UTYpbl U TOBEPXHOCTH
BpalICHUs, UX CEYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHUE TMPHUMEHATh CBOMCTBA I€OMETPUYECKUX (UTYpP, CaMOCTOSTEIHHO
dbopMynupoBaTh ONpeAeNeHUsI U3ydaeMbIX (PUTYp, BBIIBUraTh TUIOTE3HI O
CBOWCTBAaX M TMpH3HAKaX TI'€OMETPHUYECKUX (QUTYp, OOOCHOBBIBATH WIIH
OmnpoBepraTh MX; YyMEHHE NPOBOAMUTH KiaccHUpUKanuioo Guryp Imo
pa3jaMyYHbIM IPU3HAKaM, BBIIOJHATH HEOOXOAMMBIE JOINOJIHUTEIbHBIC

IMOCTPOCHUA

11

YMeHue onepupoBaTh  TOHSATHSIMH: JIBIDKCHHE B  IPOCTPAHCTBE,
MapajuIeNbHBIA TIEPEHOC, CUMMETPHSI Ha TUIOCKOCTH U B TIPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue MOA00US, TMOAOOHBIE (UTYPHI; YMEHHE
pacro3HaBaTh paBHbBIC W IMOAOOHBIC (UTYPHI, B TOM YHCJIE B TPHPOJE,
UCKYCCTBE, apXUTEKTYPE; HCIOJIb30BaTh T€OMETPUUYCCKIE OTHOIICHHS TIPU
peIICHUN 3a]la4; HAXOJUTh T'C€OMETPHYSCKHE BEIMYMHBI (IJIMHA, YOI,
IoIaab, 00BEM) NPU PEHICHUU 3a/1a4 U3 IPYTUX YYCOHBIX MPEIMETOB U
U3 peaTbHOW JKU3HU;, YMEHHE BBIUUCISITH TCOMETPUYCCKUE BEITUYUHBI
(MHA, yroJ, IUIOMIAbh, OOBEM, IUIOMIAJb TOBEPXHOCTH), HCHOJIB3YS
W3YYCHHBIE (OPMYJBI M METOABI, B TOM YHCIE: IUIONAJb TOBEPXHOCTH
MUpaMUIbl, TPU3MBI, KOHYCa, HWIMHIpA, MJoHaab cdepsl; 00bEM Kyoa,
MPSIMOYTOJIBHOTO ~ TIApaJUIeNIeIUIeIa, TUPAMUIBI, TPU3MBI, ITHIMHJIPA,

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

12
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YMmenue ONCpUPOBATh NOHATUAMU: MPAMOYTOJIbHAA CUCTCMaAa KOOPAWHAT,
BCKTOpP, KOOPAWHATHI TOYKH, KOOPAWHATBI BCKTOpAa, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpAa Ha YHCJIO, Pa3JI0OKCHUC BCKTOpa II0 6a3Hcy,
CKaJIIpHOC IMPOMU3BCACHUC, BCKTOPHOC IIPOU3BCACHUC, YIOoJd MCKIAY
BCKTOpaMHu; YMCHUC HCIIOJIB30BATb BeKTOpHHﬁ 151 KOOpI[I/IHaTHHﬁ METOA

JJI pCHICHU A TCOMCTPHUICCKUX 3ada4 U 3aJia4 JpYyTHUX y‘~I€6HBIX npeamMcToOB

YMenue BLI6I/IpaTB HOI[XOI[SIH_II/Iﬁ MCTOA AJId PCIICHUA 3a/la4r; IOHUMAaHHC
SHAYUMOCTH MATEMATHUKH B HU3YYCHHU MPHUPOAHBIX U 06H1€CTBGHHBIX
nponeccoB u HBHCHHﬁ; YMCHHEC pacClioO3HaBaTb TIIPOABJIICHUC 3aKOHOB
MAaTEMAaTUKHU B UCKYCCTBE, YMCHUEC IMPUBOJUTH MPUMEPLI MATEMATUICCKUX

OTKPBITUI POCCUICKON U MUPOBOW MAaTeMaTUYECKOU HAYKH




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE

Kon IIpoBepsieMblii 3JIeMeHT coAepPKAHUA
1 UYucia U BEIYUCICHHS

11 Hatypanbhslie u nensie yncna. [Ipu3Haku JeTMMOCTH LENbIX YHCel

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

13 Apudmernueckuil KOpeHb HATypaJlbHOW cTeneHH. J{eHCTBHsS ¢ apupMeTHYeCKUMHU
' KOPHSIMU HAaTypaJIbHOW CTETICHU

14 Crernens ¢ 1enbiM nokaszarenaeM. CTeneHb ¢ pallMoOHalIbHBIM IoKa3aTesieM. CBolicTBa
' CTETICHU

15 CuHyc, KOCHHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHIeHC YMCIIOBOTO apryMEeHTa

1.6 Jlorapudm uucna. JlecaTuyHbie U HaTypaibHbIE JOrapu(MbI

JlelictBuTenpHble  4Hcna. Apu(METHYECKHE ONepalud C  JeHCTBHTEILHBIMU
17 yucnamu. [IpuOnvkEHHbIC BBIYMCIICHHS, TPABUIIA OKPYTJICHHS, IPUKUIKA U OL[CHKA
pe3yJibTaTa BEIYMCIIECHU

1.8 [IpeobpazoBanue BeIpaKEHHIA

1.9 KommnekcHeie uncna
2 VpaBHEHUS ¥ HEPABEHCTBA

2.1 Llenbie U IPOOHO-pAMOHAILHbBIE YPABHEHHSI

2.2 WppannonanbHble ypaBHEHUS

2.3 Tpuronomerpudeckue ypaBHeHUs

2.4 [Toka3zarenbHble U TOrapupMUUECKre ypaBHEHUS

2.5 Llenbie 1 1pOOHO-paAIIMOHAIbHBIE HEPABEHCTBA

2.6 HppanunoHaibHble HEpaBEeHCTBA

2.7 [Toxa3zaTenbHbIe U JOrapuPpMHUUECKIE HEPABEHCTBA

2.8 Tpuronomerpuyeckue HepaBEHCTBA

2.9 CucteMbl ¥ COBOKYITHOCTH YPaBHEHHI M HEPABEHCTB

2.10  VYpaBHeHUs, HEPABEHCTBA M CUCTEMBI C IAPAMETPAMH

2.11 Marpwuiia cucTeMbl JTMHEWHBIX YpaBHEHUH. OnpeeuTe b MaTPHUIIBI
3 OyHKIWMH U TpaduKH




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

3 ¢ynkunu. YétHeie n HeuéTHbIe pyHKuuu. [lepuogumueckue GpyHKIIHI
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMH ¢yHkuud. Hymn ¢yHKumm.
3. [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYTKM  MOHOTOHHOCTH  (DYHKITUH.
' Makcumymbl U MuUHUMyMBbl (yHKIuH. HanGonbliee u HauMeHblllee 3Ha4YeHUE
(GYHKLNHU HAa IPOMEXKYTKE
33 CreneHHas (QyHKLUMS C HaTypalbHbIM M LedbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduk KOpHS N-0ii CTETIEHU
3.4 Tpuronomerpuieckue GyHKINHU, UX CBOICTBA U rpaduku
3.5 [oka3zaTtenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TpapUKU
36 Touku paspeiBa. AcumMnToTel rpadukoB ¢yHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpuueckas mporpeccur. @opmyina CII0KHBIX MPOLIEHTOB
4 Hauana MaTemMaTu4eckoro aHanusa
4.1 [TpousBoanas ¢pyukiuu. [IpousBoHbIE FI€MEHTAPHBIX (YHKIIUN
[IpuMeHeHHe MPOU3BOAHOM K HCCIEAOBAaHUIO (QYHKIMA Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxoxaeHrne HauOoNbIIero 1 HauMEHbIIEro 3HaueHUs. (QyHKIUU Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHoxecTBa U JIOTHKa
5.1 MHOXecTBO, orepaiuy Haj MHOKecTBamu. J{luarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB 1 cTaTUCTHKA
6.1 OrmucarenbHas CTATHCTHKA
6.2 BepositTHOCTB
6.3 KomOunaTtopuka
7 Teomerpust
7.1 @Durypsl Ha MIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEpXHOCTH BPALLEHUS
7.5 KoopauHnats! 1 BEKTOPHI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






