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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma yueOHoro kypca «l['eomerpusi» 0a30Boro ypoBHS s
oOyyvaronmuxcst 10 —11 kiaccoB paspaboTtana Ha ocHoBe denepanbHOro rocyAapCTBEHHOTO
00pa30BaTeNbHOTO CTaHAAapTa CpPEeAHEro oOIIero o0pa3oBaHUs, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TpeOOBaHMM, MPEABABIAEMBIX K MATEeMAaTUYECKOMY OOpa30BaHUIO, M TPaauIUil
poccuiickoro oopa3zoBanusi. Peanuzaiusi mporpaMMbl 00€CTIEUUBAET OBJIAICHUE KIIOUEBBIMU
KOMIIETEHLIUSMH, COCTABJISIOIIMMHU OCHOBY JUIS CAaMOPa3BUTHS M HENPEPBIBHOIO
o0Opa3oBaHMUsl, IEJIOCTHOCTh OOIIEKYIBTYPHOTO, IMYHOCTHOTO U MO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH 00YYarOIINXCS.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca Te€OMETpUH Ha YPOBHE CpEAHEro o0Iero oOpa3zoBaHUs
00yCJIOBJIEHAa MPaKTUYECKOW 3HAYUMOCTBIO METAINIPEMETHBIX U MPEIMETHBIX pPEe3yJIbTaTOB
oOy4eHHs] TeOMETpPUM B  HaIpaBJICHUU JIMYHOCTHOTO  Pa3BUTHUA  OOydarouuxcs,
dbopmupoBanus (GYyHKIUOHATBHOM MaTEMaTUYECKON TPaMOTHOCTH, H3YyYECHHsI JAPYTHX
y4eOHBbIX JUCHUIUIMH. Pa3BuTHEe y 00y4aromuxcs MpaBUIbHBIX MPEICTABICHUN O CYIIHOCTH
U IPOUCXOXKJIECHUU F€OMETPUUECKUX a0CTpaKUUi, COOTHOLIEHUH PEaJIbHOrO U MJICANBbHOTO,
XapakTepe OTPaKEHUs MATEMaTUYECKOW HAyKOH SIBIEHUI U IPOLECCOB PEaJbHOTO MHpA,
MECTe T€OMETPHH B CHCTEME HAyK W POJM MAaTEMaTHUYECKOTO MOJICIHPOBAHUS B HAYYHOM
NMO3HAHUM W B TMPAKTUKE CHOCOOCTBYeT (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS
yUYalxcs, a TakKe KadeCTB MBIIUICHUSI, HEOOXOMUMBIX I aJanTalii B COBPEMEHHOM
oO1ecTBe.

['eomeTpus siBnsieTcss OqHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEAHETO OOIIero
o0Opa3oBaHMs, TaK KaKk 00eCTIeYNBaET BOZMOKHOCTh U3YUYCHHsI KaK JUCIUILTUH €CTECTBEHHO-
Hay4YHOW HAIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MblluieHUe, GOpMUPYEMOE MPHU U3YUYEHUU OOYYarOUIMMUCS MOHSITUHHBIX
OCHOB T'€OMETPUM M MOCTPOEHUHU LEMOYKU JIOTUYECKHX YTBEPKICHUM B XOJE pPELICHUS
reOMETPUYECKUX 3a/1ay, YMEHHUE BBIIBUTATb U ONPOBEPraTh TMIIOTE3bl HEMOCPEACTBEHHO
UCIIOJIB3YIOTCSl MPU PELIEHUH 3aJ]ady €CTECTBEHHO-HAYyYHOTrO IMKJa, B YaCTHOCTU M3 Kypca
buzuKH.

YMeHue OpHEeHTHPOBAThCS B MPOCTPAHCTBE HUIPAET CYLIECTBEHHYIO POJb BO BCEX
o0nacTsx AesTeNbHOCTH 4YenoBeka. OpUeHTalns YeloBeKa BO BPEMEHH M MPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBUE €r0 COLUAIBLHOTO OBbITHS, (JOpMa OTpaKEHUsI OKPYKAIOIIEro MUpa,
yCIIOBUE YCIICIIHOTO T[IO3HAHUSI W AaKTUBHOTO TIpeoOpazoBaHUsl ACHCTBUTEIHHOCTH.
OnepupoBaHue TMPOCTPAHCTBEHHBIMH 0O0pa3zaMu OOBEAMHSET pa3Hble BUIAbI y4EOHOU U
TPYIOBOH JEATEIHHOCTH, SBISETCS OJHUM U3 MPO(HECCHOHATBEHO BAXHBIX Ka4ECTB, TOITOMY
aKTyalbHa 3a7ada (OpPMHUPOBAHMS y OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS KaK
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K
MPAKTUYECKOMN JACSITEIILHOCTH TI0 MHOTUM HaIPaBJICHUSIM.

Ilenp ocBoeHust mporpamMmbl yueOHOro kypca «l'eomerpus» Ha 0a30BOM ypoBHE
oOydeHus: — oOmeoOpazoBaTebHOE W OOIMIEKYJIBTYpPHOE pa3BUTHE OOYYAIOIIMXCSA 4Yepes
o0OecrieyeHre BO3MOXKHOCTM  TNPHOOPETEHHST U HCHOJb30BAaHUS  CHUCTEMATHYECKUX
reOMETPUUECKUX 3HAHUN U AEUCTBUM, crieUn(UUHBIX T€OMETPUH, BO3MOKHOCTH YCIEIIHOTO
OpOAODKEHUS 00pa3oBaHUsl MO CIEUUATbHOCTSAM, HE CBSI3aHHBIM C TPUKIAJIHBIM
UCIIOJIb30BAHUEM IT'€OMETPHHU.



[Iporpamma mo reomeTrpuu Ha 0a30BOM YpOBHE MpeAHAa3HAueHa I O0ydaroluxcs
CpEeIHEeH IIKOJIbI, HE WCIBITHIBABIIMX 3HAYUTENbHBIX 3aTPYJAHEHHI HAa YPOBHE OCHOBHOIO
obmero oopazoBanusi. Takum 0O6pa3om, oOyuaromuecs Ha 0a30BOM ypOBHE JTOJKHBI OCBOUTH
oOmre MaTeMaTHYeCKUe YMEHHs, CBsI3aHHBIE CO CNEeUU(UKON TeOMETPUU U HEOOXOAUMBIE
JUIS KU3HU B COBpEMEHHOM obmiectBe. KpoMe 3TOro, oHM MMEIOT BO3MOYKHOCTh H3yUUTh
reomeTputo Ooiee TayOOKO, €ciM B JaJbHEWIIEM BO3HUKHET HEOOXOAUMOCTh B
TeOMETPUUYECKUX 3HAHUSAX B MPO(ecCHOHATBEHOM NeATEIbHOCTH.

JlocTmxkeHne  1eAM  OCBOGHHUSA  MPOrpaMMbl  OOECTIEYMBACTCS  PEHICHHEM
COOTBETCTBYIOIMMX 3anad. [IpuoputeTHBIMU 3amadamMu ocBoeHUs Kypca «['eomerpum» Ha
6a3zoBoM ypoBHe B 10—11 kiaccax sSBISIOTCS:

e (opmMupoBaHue MNpeACTaBICHUS O TEOMETPUU KaK YacTH MHUPOBOM KYJIbTYpbl H

OCO3HaHME €€ B3aMMOCBS3U C OKPYXKAIOIUM MUPOM;

e (opmMupoBaHue mpeACTaBICHUS O MHOTOTPAaHHMKAaX W Tellax BpaIlEHUs Kak o
BOKHEUIIUX MATEMaTUYECKUX MOJIETISAX, TO3BOJIAIONIMX OMUCHIBATh W H3Yy4yaTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHHE YMEHUSI PACcIO3HABATh HA YEPTEkKaX, MOACIAX M B PEAIbHOM MHpE
MHOTOTPAHHHUKH U TeJIa BpaIeHUS;

e OBJIAJEHUE METOJAMH pEIICHUS 3a7ad Ha TOCTPOCHUS Ha U300paKCHHIX
IIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE yMEHUS ONMEPUPOBATH OCHOBHBIMU MOHATHSIMH O MHOTOTPAHHUKAX H
TeJaxX BPAIIECHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJAJCHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3371a4; (POPMUPOBAHUE YMEHUS
MPOBOJIUTh  HECIOXKHBIC JIOKAa3aTeJbHBIE PACCYy)XKICHHUS B  XOJ€  PpEIICHUs
CTEpPEOMETPUYECKHUX 3aa4 U 33J1a4 C MPAKTHUYECKUM COJIEPKAHUEM;

e pPa3BUTHE WHTEIUICKTYyaJIbHBIX U TBOPYECKHX CIOCOOHOCTEW 0Oydarouumxcs,
MO3HABATENILHON  AKTHUBHOCTH, MCCIIEIOBATEILCKUX  yMEHUH, KPUTUYHOCTU

MBIIIICHHUS;
e (¢opmupoBaHre (yHKIIMOHAIHPHOW I'PAMOTHOCTH, PEJICBAHTHON IeOMETPUHU: YMCHHUE
pacrno3HaBaTh MPOSIBJICHUST ~ T€OMETPUUECKUX MTOHSITHM, 00BEKTOB u

3aKOHOMEPHOCTEH B pPEaJbHBIX KU3HEHHBIX CUTYalUSX U MPU HU3YUYCHUHU APYTHX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEM,
dbopMyIHpoBaTh UX Ha SI3BIKE TEOMETPUU M CO3/1aBaTh T'€OMETPUUECKHUE MOCIH,
MPUMEHSITh OCBOCHHBIM TEOMETPUUECKUU ammapaT il peuieHdus MPaKTUKO-
OpPUCHTUPOBAHHBIX  3aJlay, HWHTEPIPETUPOBATb M  OICHUBATh  IOJYUYCHHbIC
pE3YIbTaTHI.

OTnUUUTEeTFHONM  OCOOEHHOCTBIO MPOTPAMMBI  SBJSIETCS  BKJIIFOYEHHE B KypC
CTEpEOMETPUU B Hauajlie €ro M3y4YeHus 3aJayd, PElIaeMblX Ha YPOBHE HHTYHUTHUBHOIO
MO3HAHUSA, W ONpenei¢HHbIM 00pa3oM OpraHu3oBaHHas paboTa HaA HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO WM MPOCTPAHCTBEHHOTO MBINIJICHUS, CTUMYJIHPYET
MPOTEKAHNE UHTYUTUBHBIX MIPOLIECCOB, MOTUBUPYET K JaJbHEUILIEMY U3yUYECHUIO MPEIMETA.

[Ipeamoutenue OTHAETCS HATIATHO-KOHCTPYKTHBHOMY METOJy OOY4YeHHs, TO €CTh
TEOPETUUYECKUE 3HAHHUS UMEIOT B CBOEW OCHOBE UYyBCTBEHHOCTH MPEAMETHO-NPAKTUYECKON
NeATeIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEJACTABICHUN Yy ydaluXxcs B Kypce
CTEpEOMETPUU TPOBOJUTCS 3a CYET pelIeHMs] 3ajad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB W 3aJay Ha ONEPUPOBAHUE MPOCTPAHCTBEHHbIMU oOpa3zamu. Co3manue o0Opasa
MPOBOJUTCS C OMOPOM HA HAIJISIAHOCTh, & ONIEPUPOBAHUE 00PA30M — B YCIOBHIX OTBICYEHUS
OT HArJISIAHOCTH, MBICIIEHHOT'O U3MEHEHUS €r0 UCXOTHOTO COJIEP KaHUSI.



OcHOBHBIE cojaepkaTenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHuKny, «[IpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBEY, « Tena BpaiieHus», «BekTopsl
U KOOpPJMHATHI B MPOCTPAHCTBE». POPMHUPOBAHUE JTOTUUECKUX YMEHHUU paclpenesieTcs: He
TOJBKO MO COJEpPKATEIbHBIM JIMHUSIM, HO M MO rojaM OOy4YeHHsI Ha YpPOBHE CPEIHEro
obmrero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEIMETHBIM pPE3yJIbTaTaM OCBOEHUS
paboueil MmporpamMMbl, paclpeleNEHHbIM IO ToJaM OOyYeHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3zoM, 4TOOBI OBJAJCHHEC TEOMETPUUSCKUMH TIOHATHSIMH M HAaBBIKAMHU OCYIIECTBIISIOCH
MOCIIEI0BATEIBHO U MOCTYMATENbHO, C COOMIOICHUEM MPHUHIIUIA MPEEMCTBEHHOCTH, YTOObI
HOBBIC€ 3HAHUS BKIIOYAIUCh B OOI[YI0 CHUCTEMY TIE€OMETPUYECKHX MpPEeACTaBICHUM
00yyJaroumxcsi, pacuupsisi 1 yriryossist e€, 00pas3yst MpOYHbIE MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reometpun otBoauTcAa 2 yaca B Henelo B 10 kitacce u 1 yac B Henento B
11 kmacce, Bcero 3a jiBa rojga ooyuenus - 102 yueOHbIX Haca.

COJEPKXAHHUE YYEBHOI'O KYPCA
10 KITIACC

IIpsAMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC MOHATHUS CTepeoMeTpuu. Touka, mOpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHe 00 aKCHMOMATMYECKOM IOCTPOCHUM CTEPEOMETPHUM: AKCHOMBI CTEPEOMETPUU H
CIIEJICTBUSA U3 HUX.

B3anmHOe pacnonokeHue npsMBIX B IPOCTPAHCTBE: NEPECEKAIOIINECS, apAJIIEIbHbIE
U CKpemmBaromuecs npsmsele. [lapamnenbHOCTh NPSAMBIX W IUIOCKOCTEW B MPOCTPAHCTBE:
NapajuleNIbHbIE MPSAMBIE B MPOCTPAHCTBE; NAPAJUIEIIBHOCTh TPEX MPSAMBIX; NAPaLIEIbHOCTD
IPSAMOM M IUIOCKOCTU. YTJIBI C COHAIIPABJIEHHBIMU CTOPOHAMH; YTOJl MEXIY NPSIMBIMHU B
MpOCTpaHCTBE. [lapaJulebHOCTh MJIOCKOCTEW: MapasuleibHbIE IUIOCKOCTH; CBOWMCTBA
napajiebHbIX TIockocTel. [IpocTeifime npocTpaHCTBEeHHBbIE (GUTYphl Ha TJIOCKOCTH:
TeTpa’ip, Ky0, mapaiesaenunea; ToCTPOCHHE CEUEHUHN.

[lepneHAUKYISPHOCTh MPSAMOM M IUIOCKOCTH: IEPIEHAUKYJISPHBIE MpPSIMBIE B
IPOCTPAHCTBE, NPSAMbBIE IMAPAJUICIBbHBIE W TEPIECHAUKYJSPHBIE K IUIOCKOCTH, NPU3HAK
MEPIIEHAUKYJSIPHOCTH MPSIMOW M IUIOCKOCTH, TeOpeMa O MNpsIMOW IEPIEHAUKYIAPHOU
IJIOCKOCTHU. YTJIbI B IPOCTPAHCTBE: YIoJI MEXAY MPAMON U MIIOCKOCTHIO; JIBYTPAHHBIN Yo,
JIMHEMHBIN yTroJl IBYTPaHHOTO yria. [lepneHauKyisip 1 HAaKJIOHHBIE: PACCTOSIHUE OT TOYKH J0
IJIOCKOCTH, PACCTOSIHME OT MPSMOM [0 TIJIOCKOCTH, MPOEKUUs (PUrypbl Ha TMJIOCKOCTD.
[lepnieHAUKYISPHOCTh TUIOCKOCTEM: MPU3HAK MEPHEHIUKYISIPHOCTA JBYX IJIOCKOCTEM.
Teopema 0 TpEX NEPIIEHAUKYIAPAX.

MHororpaHHuKH

[IoHsiTME MHOTOTpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOTOIPDAHHUKA, BBINYKIIBIE W
HEBBINYKJIBIE MHOTOTPAaHHUKH; Pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yrosibHas npusma,
TPaHHU U OCHOBAHUS MIPU3MBI; TIpsiMasi ¥ HAKJIOHHAsS IPU3MbI; OOKOBAsI U TOJTHASI TOBEPXHOCTh
npusMsbl. [lapamnenenumnen, npsAMOYroJbHBIMA MapajuiesIenuIle] U ero cpoicraa. [lupamuaa:
n-yrojibHasi mUpamMuja, rpaHd U OCHOBAaHHUE NMUpaMU[Ibl; OOKOBasi M MOJIHAS MOBEPXHOCTH
NUpaMUJIbl; TpaBUJIbHAsT U yCeUYEHHAs NUpaMujia. OJEMEHTbl NPU3Mbl U MUPAMUJIBI.
[IpaBunbHBIE MHOTOIPAHHUKHU: IIOHATHE MIPABUIIBHOTO MHOI'OTPAHHUKA; [IPAaBUJIbHAs IIPU3MaA



U MpaBUIbHAsg NUpaMUJIa; NpaBUJIbHAS TPEYTOJbHAs NMUpPaAMHUIA U MPABWIBHBIN TETpa’sap;
ky0. [lpeacraBieHre o MPaBUIIBHBIX MHOTOTPAHHUKAX: OKTadAp, NOACKA’ApP M HKOCAIP.
CeueHust IPU3MbI U MUPAMHUIBI.

CumMmeTprs B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IPSIMOM, MIOCKOCTH.
DNeMEHThl CAMMETPHH B MUPAMUJIAX, TApALICIEIUIIEaX, IPABUIbHBIX MHOIOIPAHHHUKAX.

Boeluncienre 3J1EMEHTOB MHOTIOTPaHHUKOB: péOpa, auaroHanu, yrisl. [lmomane
OOKOBOW TMOBEPXHOCTH M MOJHOM MOBEPXHOCTH NPSIMOM MPU3MBI, IUIOIIAb OCHOBAaHUU,
TeopeMa 0 OOKOBOM MOBEPXHOCTH MpsiMON mpu3Mmbl. I[lmomiaas OOKOBOMl MOBEPXHOCTH U
MOBEPXHOCTH NPABWIBHOW MUPAMUbL, TEOPEMA O TUIOAAN yceuEHHON nupamuibl. [lonaTue
00 00béMe. O0BEM TUpaMUIbl, TPU3MBI.

[TonoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS] MEXIY TUIOMIAAsIMU MOBEPXHOCTEH,
00BbéMaMu ITOOOOHBIX TEI.

11 KIIACC

Tena Bpamenust

[Munuaapuueckas MOBEPXHOCTb, OOpa3yrollde LWIMHIPUYECKONH MOBEPXHOCTH, OCh
WIMHAPUYECKON moBepxHocTu. UunuHzap: ocHoBaHus UM OOKOBask IOBEPXHOCTD,
o0pasyrolas U 0Ch; MIONaahr OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnueckass moBepXHOCTb, 00pa3yronue KOHUYECKOH MOBEPXHOCTH, OChb M BEPILIHHA
KOHWYECKOM moBepxHOCTH. KoHyc: ocHOBaHME M BepllMHA, 00pa3ylollas U OCh; IUIOIIA/Ib
OOKOBOM M IOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3ylolue U BbICOTa; OCHOBAHMS U
OOKOBasi HOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, IMaMETp; IUIOIIAIb MOBEPXHOCTH cdephl. Bianmuoe
pacnosioxkeHue cepbl U IIOCKOCTH; KacaTellbHasl IIIOCKOCTh K cdepe; miomaas chepsl.

N306paxenue Tea BpallleHusl Ha IUIOCKOCTH. Pa3BépTka nuamHapa u KoHyca.

KoMOuHatuu Ten BpamieHusi ¥ MHOTOTPaHHUKOB. MHOTOTpaHHUK, OMUCAHHBIA OKOJIO
ctepsl; cdepa, BMCaHHas] B MHOTOTPAHHUK, UK TEJIO BPAIICHHUS.

[Tousarne 06 oO0wvéme. OcHOBHBIC cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME
IpSIMOYTOJIBHOTO MapaJijiesienuneaa u ciaeactus u3 Heé. O0bpéM nunuuapa, konyca. O0bEmM
apa v miomaasb chepol.

[TonoGHbie Tena B mpocTtpaHcTBe. COOTHOLICHUSI MEXY IUIOMIAAsIMU MOBEPXHOCTEM,
00BEMaMHU ITOJOOHBIX TE.

Ceuenus uunuHApa (MapauieIbHO M TEPHEHIUKYISIPHO OCH), CEYEHHUs KOHyca
(mapasnienbHOE OCHOBAHMIO U MPOXOIAIIEE Yepe3 BEPILIUHY ), CEUEHUS 1Iapa.

BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha miockoctd W B mpocTpaHcTBe. CloKeHHE M BBIYMTAHHE BEKTOPOB.
YMHOX’EHHE BeKTOopa Ha yucio. Pa3noxkeHre BeKTOpa Mo TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
[IpaBuno mapautenenunena. Pemenue 3amgayq, CBI3aHHBIX C PUMEHECHUEM ITPABUII JCUCTBUN
¢ Bekropamu. [IpsAMoyronpHas cucteMa KOOpAMHAT B MpocTpaHcTBe. KoopauHaTel BEKTOpA.
[IpocTelimue 3amauyn B KOOpAMHATaX. YToJl MeXIy BekTopaMu. CkalsipHOE NpOU3BEIICHHE
BEKTOPOB. BhIUnCIEHUE YITIOB MEXY NMPSMBIMU U IIOCKOCTSIMHU. KOOpIMHATHO-BEKTOPHBII
METOJI IIPU PELICHNH F€OMETPUYECKHX 3aa4.

IIVIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJbTATDBI



JIngHOCTHBIE pe3yJIbTaThl OCBOCHMS MPOrpaMMbl yueOHOro mnpeaMera «MaremaTuka
XapaKTEPU3YIOTCS:

I'paxxpanckoe BociuTaHue:

c(OPMHPOBAHHOCTHIO TPAKMTAHCKON TO3WIIMKA OOYYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJI€HAa POCCHUMCKOrO OOIIECTBA, MPEACTABICHHEM O MATEeMaTUYECKUX
OCHOBaX (DYYHKIIMOHUPOBAHUS PA3MUUHBIX CTPYKTYp, SIBJICHHM, MPOIERYyp TPakIaHCKOTO
oOmiecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHEM B3aMMOJICHCTBOBATh C COIUATHHBIMH
WHCTUTYTaMH B COOTBETCTBHH C WX (QYHKIIUSIMHA U HA3HAYCHHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOPMHUPOBAHHOCTBIO POCCHUHCKOM TPaKIaHCKONM HWJIESHTUYHOCTH, VYBAKECHHS K
MpONUIOMY M HACTOSIIIEMY POCCUMCKOM MAaT€MaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTH)KEHUSM POCCUHMCKHX MATEMATUKOB M POCCUHUCKONW MATE€MaTHMYE€CKOW IIKOJIbI, K
WCIIOJIB30BaHUIO TUX JOCTHUKEHUN B IPYTHX HayKaX, TEXHOJIOTUAIX, chepax SIKOHOMHUKHU.

JIlyX0OBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHHMEM JYXOBHBIX IIEHHOCTEH POCCHMCKOTO Hapoaa; chOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0  CO3HAHUS, JTUYECKOrO IMIOBEACHUS, CBA3AHHOIO C MPAKTHUYECKUM
MPUMEHEHUEM JTIOCTUKEHUM HAYKHU U JIESITEIbHOCTBIO YUEHOT0; OCO3HAHWEM JIMYHOTO BKJIAJa
B INIOCTPOEHUE YCTONYMBOTO Oy AyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOIIEHHMEM K MHUpPY, BKJIIOYas OJCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajlau, PEIICHUH, PACCYXKICHUM; BOCIPUUMYUBOCTHIO K
MaTE€MaTHYECKUM aCTIEKTaM Pa3IMYHbIX BHUJIOB UCKYCCTBA.

Du3nveckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTBIO YMEHHS TPUMEHATH MaTEMaTHUYECKHWE 3HAHHMS B HHTEpecax
3JI0pOBOTO M 0€301acHOro 00pa3a >KM3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO
(3mopoBoe mHUTaHWE, COAJaHCHUPOBAHHBIM PEXKHM 3aHATAW M OTIbIXa, peryispHas
dbu3nyeckas aKTHBHOCTH); (DU3NYECKOTO COBEPIICHCTBOBAHMS, MPH 3aHATHSAX CIOPTHBHO-
03JI0POBUTEIILHOU AEATEIBHOCTHIO.

Tpynosoe Bociutanue:

TOTOBHOCTBIO K TPYYy, OCO3HAHUEM IIEHHOCTU TPYOTIO0US; HHTEPECOM K Pa3TuYHbIM
chepam mnpodeccHOHATBHOM  AESATENbHOCTH, CBSI3aHHBIM C  MAaTeMaTHMKOM U e
NPUIOKEHUSIMA, YMEHHUEM COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun u
pear30BbIBaTh COOCTBEHHBIE >KM3HEHHBIC TIUIAHBI, TOTOBHOCTBIO U CIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOpPA30BAHUIO HAa TMPOTSHKEHUM BCEH >KU3HU;
TOTOBHOCTBIO K aKTMBHOMY YYacTHIO B PEUICHUWU MPAKTUYECKHUX 3aJa4 MaTeMaTUYECKOU
HanpaBJICHHOCTH.

IKO0JIOTHYECKOe BOCIIMTAHME:

c(hOPMHUPOBAHHOCTHIO YKOJIOTHUECKOW KYJBTYPhl, TIOHUMAHUEM BIIHSHUS COIUATHHO-
AKOHOMHUYECKHX IIPOIIECCOB HA COCTOSHHUE MPUPOIHON M COIUAIBHON CpeJbl, OCO3HAHUEM
r00abHOTO  XapaKTepa HJKOJOTHYSCKHX MpoOJeM; OpHEHTAllue Ha NPHUMCHCHHE
MaTeMaTUYeCKUX 3HAHWM U1 pelieHus 3aJad B 00JIaCcTH  OKpY’KaroIel  Cpenbl,
MJIAHUPOBAHUSI TIOCTYIIKOB U OI[EHKH MX BO3MOYHBIX MOCIIEICTBUM IS OKPYIKAIOIICH CpE/Ibl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAYKW U OOIICCTBEHHOM MPAKTUKH, TMOHMMAHUEM MaTEMaTHUYEeCKOW HayKH Kak
chepbl yeTOBEYECKOW NESITEIBHOCTH, ATANoOB €€ pPa3BUTHS W 3HAYUMOCTH [IJII Pa3BUTHUS
UUBUJIM3ALUM; OBJIAJCHUEM SI3bIKOM MATEMAaTUKA W MAaTeMaTUYE€CKOW KYJIbTYpOW Kak



CpCACTBOM IMO3HAHHUA MHUPA; TOTOBHOCTBIO OCYHICCTBIIATE ITPOCKTHYIO U UCCIICA0BATCIbCKYIO
ACATCIIBHOCTbD MHAWBUAYAJIbHO U B I'PYIIIIC.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbple  pe3yibTaThl  OCBOCHHS  IPOTrpaMMbl  y4eOHOTO  MpeaMeTa
«MaremaTHKa» XapakTEpU3YyIOTCS OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMETbHBIMU
0eucmeusmMu, YHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU — OeUCMBUAMU,  VHUBEPCATbHLIMU
Dpe2yNAIMUGHbIMU OetiCMBUSMU.

1) Vuueepcanvuvie nosznasamenwvhnwvle Oeticmeus, obecneuusaiom @Gopmuposarue
0a306bIX KOCHUMUBHLIX Npoyecco8 odyualowuxcs (oceoenue Memooo8 HNO3ZHAHUSA
OKpYJICaouwieco Mupd;, NpuMeHeHue JI02UYECKUX, UCCIe008amenbCKux Onepayutll, yMeHuu
pabomams ¢ ungopmayueti).

ba3oBble 1oruyecKkue 1eMcTBUA:

e BBIABIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MaTEMAaTUYECKUX 0OBEKTOB,
MOHSTUHN, OTHOIICHUM MEXy MOHATUSIMH; (OPMYIUPOBATH ONpPE/ICTCHUS TOHSITHMH;
yCTaHABJIMBATh CYIIECTBEHHBIM TMpPHU3HAK KiIacCUUKAIIMK, OCHOBAaHUSA JUIA
000011IeHUs U CPAaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIIN3A;

e BOCIPUHUMATH, (DOPMYIUPOBATH U TIPEOOPA30OBHIBATE CYKICHUS: YTBEPAUTEIBHBIC U
OTpHUIIATEIbHBIC, SAUHUIHBIC, YACTHBIC U OOIITHE; YCIOBHBIC,

e BBIABISITH MaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W IIPOTHBOPEYHS B
dakTax, JaHHBIX, HAOIIOJECHUSX W YTBEPKICHHSX; TMpeayiaraTh KPUTCPHH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

e JIeJaTh BBIBOJABI C MCIIOJB30BAHNEM 3aKOHOB JIOTUKH, ICTYKTUBHBIX U WHIYKTUBHBIX
YMO3aKTIOYeHNN, YMO3aKIIIOUeHHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOSATEILHO JOKa3aTelIbCTBA MAaTEMAaTUYECKUX YTBEPKICHUUN
(mpsiMble ¥ OT MPOTHUBHOTO), BBHICTPAUBATh apTyMEHTAIIMIO, IPUBOJIUTh MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BBIOMpaTh croco0 perreHus y4ueOHOUM 3amauu (CpaBHHUBATh HECKOJBKO BapHAHTOB
pemieHusi, BbIOMpaTh HaubOoyiee MOAXOMAIIMK ¢ y4E€TOM  CaMOCTOATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarebckue AeidcTBUS:

e HCIIOJBH30BAaTh BOMPOCH KaK HCCICAOBATEIbCKUNA WHCTPYMEHT  ITO3HAHWS,
bopMyIMpoBaTh  BOIPOCHI, ¢ukcHupylomue  OpoTUBOpeurne,  Ipodiemy,
yCTaHaBJIMBAaTh HMCKOMOE M JaHHOE, (OPMHPOBATH THUIIOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHEHUE;

e TMPOBOJUTH CAMOCTOSATEIBLHO CIUIAHUPOBAHHBIA DKCIIEPUMEHT, HCCJICIOBAHHE IIO
YCTAaHOBJICHHIO OCOOCHHOCTEM MaTeMaTH4ecKoro oObeKTa, SBIEHUS, TMpollecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXTy 00bEKTaMHu, SIBJICHUSMH, TIPOIECCAMU;

e CaMOCTOSITENIBHO (OPMYIHPOBATH OOOOIIEHUS U BBIBOJABI IO PE3yJIbTaTaMm
NPOBENEHHOTO  HAONIONEHMs,  HUCCJICNOBAaHUS,  OICHUBAThH  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3MPOBATH BO3MOKHOE pa3BUTHE TpOIecca, a TakkKe BBIIBUTAThH
MIPEATNOJI0KEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABISTH AePUIUTHI HHYOPMALIMHU, JAHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA BOIPOC U
JUTSL peLIeHUs 3a/1a4u;



2)

BBIOMpaTh HMHPOPMALUIO U3 HCTOYHHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATh,
CHCTEMaTH3HPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO PA3IUYHBIX BUAOB U (HOopM
IPEICTaBICHNUS;
CTPYKTYpUpOBaTh HH(OpPMAIHMIO, TNPEACTaBIATH €€ B pas3jIUYHbIX Qopmax,
WLUTIOCTPUPOBATH TpaduvecKH;
OLICHMBATh HAAEKHOCTh HMH(MOPMALMUA TO CaMOCTOATEIBHO CGHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Vuusepcanvuvie KOMMYHUKAMUGHbLE oeticmeus, obecneuugarom

CcHOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00VUAIOUUXCHL.
OO01menue:

BOCIIPUHUMATh U (HOpMyIMpOBaTh CYKIEHUS B COOTBETCTBUU C YCIOBUSMU H
HEJISIMA OOIIEHUS; ICHO, TOYHO, IPaMOTHO BBIPa)kaTh CBOIO TOUYKY 3PEHUS B YCTHBIX
U IIMCBMEHHBIX TEKCTax, JaBaTh IIOSICHEHUS II0 XOJy peIIeHUs 3aJadd,
KOMMEHTHPOBATh NOJIy4EHHBIN PE3YJIbTAT;

B XoAe OOCyXJeHHus 3aJaBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOU TEMBI,
po0JIeMBbI, pEIIaeMOl 3a/1a4u, BEICKA3bIBaTh U/IEH, HALIEJIEHHbIE HA MOUCK PELIEHUS;
CONIOCTABJATh CBOM CYXIEHUA C CYXKICHUSMH [JPYTHX YYaCTHUKOB JHAJIOTa,
OoOHapyXMBaThb pa3IMd4M€ MW CXOACTBO MO3UIMUH; B KOPPEKTHOM (opme
(bopMyIMpPOBaTh PA3HOIIIACHS, CBOU BO3PAXKEHUS;

NPEACTABIATh PE3YyJIbTaThl PEIICHHs] 3a0ayd, ODKCIEPUMEHTAa, HWCCIECAO0BaHMUS,
IIPOEKTa; CAMOCTOSITENIBHO BBIOMpPATh (HhOpMaT BBICTYIUIEHHS C YYETOM 3ajaad
NPE3eHTALUN U OCOOEHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBo:

NOHUMATh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMaHJHOW U MHIMBUIYabHON pabOThI
OpU pelieHud Y4eOHBbIX 3a/ay; NPUHUMATh LEJdb COBMECTHOHM JAESITEeIbHOCTH,
IUIAHUPOBAaTh OPTaHU3ALMI0 COBMECTHOM paloThI, pachpenensTh BUIbl padorT,
JIOTOBApUBATHCA, OOCYX JaTh MPOIECC M PE3yibTaT padoThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (opMax paboTsl (0OCyKIeHUs, OOMEH MHEHH,
«MO3TOBBIE IITYPMBI» U HHBIE); BBIMOJIHATH CBOIO YAaCTh pabOThl U KOOPJIUHUPOBATH
CBOM JICUCTBUS C JPYTMMU YJIEHAMU KOMaH/Ibl; OLIEHUBATh KaY€CTBO CBOETO BKJIJa
B O0mMA NOPOAYKT 1O  KpUTEpUsiM, CHOPMYIUPOBAHHBIM  YYACTHHUKAMU
B3aMOJIENCTBHS.

3) VYuusepcanvuvie pecynamuenwvie Oeiicmsus, obecneuusarom @Hopmuposanue
CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranuzamnus:

COCTaBJISITH IUIAH, AJITOPUTM PEIICHUS 3a]]a4H, BRIOUPaTh CIIOCO0 peIIeHus ¢ y4éToM
UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEHN, apTyMEHTHPOBAThH U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb:

BIIAJCTh HABBIKAMH TI03HABATEIHLHOM PEQIIEKCMU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUU M MBICTUTEIBHBIX MPOIECCOB, MX PE3yJbTAaTOB; BIaJETh CIocobamMu
CaMOMPOBEPKU, CAMOKOHTPOJIS Mpollecca U pe3yJibTaTra PelIeHUuss MaTeMaTUYeCKOn
3a/1aui;

NPEABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IpPHU PEUICHUH 3aJayH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, NAHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBAThb COOTBETCTBUE pE3yJibTaTa LEIM U YCIOBUSM, OOBSICHATh NPUYUHBI
JOCTUKEHUSI WM HEAOCTH)KEHUS pPEe3yJbTaTOB JEATEIbHOCTH, HAXOAUTh OILIMOKY,
JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBatTh MOHATUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpuMeHSATh aKCUOMBI CTEPEOMETPUU U  CIEIACTBUS U3 HUX NPU  PEIICHUU
reOMETPUYECKUX 3a/adu.

OnepupoBaTh NOHATUSIMHU: MNAPAUICTLHOCTh U MNEPHEHAUKYISIPHOCTh MPSIMBIX U
IJIOCKOCTEM.

KnaccudummpoBats B3anMHOE paciooKeHNUE TIPSMBIX U TIJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMH: JABYIPAHHBIM yIoJl, TPaHW JBYIPaHHOTO yria, pebdpo
JBYTPAHHOTO yTJIa; THHEWHBIA YToJI IBYTPAHHOTO yTJiia; rpaJyCHas Mepa ABYTPaHHOIO yrJa.

OrnepupoBaTh MOHATHSAMU: MHOTOT'PAHHUK, BBIMYKJIBIA U HEBBIMYKJIbI MHOTOIPaHHUK,
AJIEMEHTHl MHOTOTPaHHUKA, ITPaBUJIILHBI MHOTOTPAHHHUK.

Pacno3naBaTh OCHOBHBIE BH/Ibl MHOTOTPAHHHKOB (IMpaMHa; IpU3Ma, IPSIMOYTOIbHBII
napasuiesienurnes, Kyo).

KnaccugunmpoBaTth MHOTOTPaHHUKH, BBIOMpass OCHOBaHMS ISl KJacCU(PUKAIIUU
(BBIMMyKJIBIE W HEBBITYKJIbIE MHOTOTPAHHHWKH; TPAaBWIbHBIE MHOTOTPAHHHWKH; TPSMBIE W
HAKJIOHHbBIC MPU3MBI, apaJIICICIUIIE/IbI ).

OnepupoBatTh MOHATUSIMU: CEKYIIasi MJIOCKOCTh, CEYUEHUE MHOTOTPAHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHUM, UCTIOIB3YSI METOT CIIEIOB.

CtpouTh CceueHHUs] MHOTOTPAaHHUKOB METOJOM CJICJIOB, BBITIOIHATH (BBIHOCHBIC)
IJIOCKHE YEePTEKHU U3 PUCYHKOB IIPOCTHIX 00BbEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKICHHE TEOMETPMUCCKHMX BEIMYMH 1O o0pasnam Wiu
aNroOpuTMaM, MPUMEHSS M3BECTHBIC AHAIMTHYECKUE METOJbI MPU PEIICHUU CTaHIapPTHBIX
MaTeMaTHYCCKHUX 3aJlady Ha BBIYUCICHHUE PACCTOSHUN MEXTY JBYMS TOYKAMH, OT TOYKH IO
PSIMOM, OT TOUKH JI0 TJIOCKOCTH, MEXK]Ty CKPEIIMBAIOIIUMHUCS TTPSIMBIMH.

Pemarp 3amaun Ha HaXOXKISGHHE TEOMETPHMUCCKHX BEIMYHMH 1O o0pasmam Wiu
aNrOpuTMaM, MPUMEHSS M3BECTHBIC AHAIMTHYECKUE METOJbI MPU PEIICHUU CTaHIapPTHBIX
MaTeMaTHYECKUX 3aJlad Ha BBIUKMCICHHE VYIJIOB MEXKIY CKPEIIMBAIOIIUMUCS MPSIMbIMH,
MEXKTy IPSIMOM U TIJIOCKOCTBIO, MEXKAY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Breruncnars 00bEMBI U TUIOIIAN TOBEPXHOCTEW MHOTOTPAHHUKOB (MpU3Ma, TUpaMu/Ia)
¢ npuMmeHeHueM (GOpPMYJT; BBIYUCIATH COOTHOIICHUS MEXKAY IUIOMAIIMU TOBEPXHOCTEM,
00bEMaMU MTOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHSITUSMU: CUMMETPHUSI B TPOCTPAHCTBE; ILIEHTP, OCb MU IUIOCKOCTh
CUMMETPHH; IIEHTP, OCh U TNIOCKOCTh CHUMMETPHUU (DUTYPHI.

N3Bnekars, peoOpa3oBLIBATH u HHTEPIPETUPOBATH HH(pOPMAITHIO 0
MPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTYpax, MPEICTABICHHYIO HA YePTEkKaxX U PUCYHKaX.

[IpumensaTs TeoMmeTpudeckue (aKThl [JI8 PEHICHUS CTEPEOMETPUUCCKUX —3aj1ad,
MIPEATNOJIaraloIIMX HECKOJIBKO IIaroB PEIIeHUs, €CJIM YCIIOBUS MPUMEHEHHS 3a/1aHbl B SIBHOU
dbopwme.

[IpuMeHsTh TpoCTEHIINE MPOTPAMMHBIE CPEJICTBA U AJIEKTPOHHO-KOMMYHHUKAIIMOHHbBIE
CHUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKHUX 3a/1a4.



[IpyBOaNTH TpPUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IMPUPOAE W IKHU3HU,
pacro3HaBaTh NPOSBICHUE 3aKOHOB TEOMETPHUU B UCKYCCTBE.

[IpuMeHSTh MOYyYEHHbIC 3HAHUS HA MPAKTUKE: aHATU3UPOBATh pEAIbHbIE CUTYAllUU U
NPUMEHSThL W3YyYCHHBIE TIOHSATHS B MPOILECCE IMIOMCKA pEHIeHUS MaTeMaTH4YeCKU
chopMyITUpPOBaHHON MPOOJIEMBI, MOACIIUPOBATh PEANHHBIC CUTYaAIlMd HA S3BIKE TEOMETPHH,
UCCIIEI0OBATh MOCTPOEHHBIE MOJIEIHU C UCIOIb30BAHUEM T€OMETPUUECKUX TTOHSATUN U TEOPEM,
anmapara anreOpbl; pellarh MOPAKTUYECKUE 3a7aud, CBSA3aHHBIE C HAXOXKICHUEM
FEOMETPUYECKUX BEJIIMUUH.

11 KIIACC

OnepupoBaTh  TOHATHUSAMHU:  UWIMHAPUYECKAs  IMOBEPXHOCTh,  oOpasyrormue
IIWIMHIPAYECKON TIOBEPXHOCTH; IIWIMHIpP, KOHHYECKas IOBEPXHOCTh, OOpa3yrolue
KOHUYECKOM TOBEPXHOCTH, KOHYC; chepuueckasi TOBEPXHOCTb.

Pacnio3naBaTh Tena BpanieHus (IWIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEJ BPAILCHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh NOHITUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
IaPOBOM CJIOM, OCHOBAHHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CJIOA; IIAPOBOM CEKTOP.

Beraucisite 00bEMBI M TIIOMIAIN TOBEPXHOCTEH TENI BPAIICHHSI, TECOMETPUUICCKUX TEI C
npuUMeHEeHUEM (HOpPMYII.

OnepupoBaTh NOHITHAMHU: MHOTOTPAaHHUK, BIUCAHHBIN B Cepy M OMUCAHHBIA OKOJIO
ctepsl; cdepa, BnrcaHHAs B MHOTOTPAHHUK WITH TEJIO0 BPAIECHUS.

BBIYUCIISITE COOTHOMICHUS MEXKTY TUIOMIAJSIMH TIOBEPXHOCTEH M 00BEMaMU MOAO0HBIX
TEJL.

N306pakath m3y4daembie (UTYphl OT PYKH M C NMPUMEHEHHEM MPOCTHIX YEePTEKHBIX
WHCTPYMEHTOB.

BoIToTHATE (BBIHOCHBIE) TUIOCKHE YEPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIIICHHUS.

W3Bnekat,  MHTEPIPETHPOBATH W MpeoOpa3oBbiBaTh  WHGMOpMAIUMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax, MPEICTABICHHYIO HA YePTEkKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATE JTEWCTBHSI CIIOKCHHMS BEKTOPOB, BBEIYMTAHHMS BEKTOPOB W YMHOXKEHUS
BEKTOpa Ha YHCII0, OOBSICHATH, KAKUMH CBOMCTBAMHU OHH 00JIa/1at0T.

[TpuMeHsTh TpaBUJIO MapauIeIeIuIeaa.

OnepupoBaTh MOHITHAMU: JIEKAPTOBBI KOOPAWHATHI B IIPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEKIY BEKTOPAMH, CKaJSIPHOE
TIPOU3BEICHUE BEKTOPOB, KOJTMHEAPHBIC U KOMITJIaHAPHBIEC BEKTOPBI.

Haxomuth cyMMmy BEKTOPOB M TIPOM3BEICHWE BEKTOpA HAa YHCIO, YTOJd MEXIY
BEKTOpaMH, CKaJSIPHOE TMPOU3BENICHUE, PACKIAIBIBATh BEKTOP MO JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3amaBaTh TIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAMHAT.

[Ipumensate reoMmerpudeckue (aKThl JUIsl PEHICHUS CTEPEOMETPUYECKUX —3ajad,
MIPEATNOJIaraoIIMX HECKOJIBKO IIaroB PEIIeHUs, €CJIM YCIOBUS MPUMEHEHHS 3a/1aHbl B SBHOU
dbopwme.

Pemarp mpocTeiimme TreoMeTpHuYecKHe 3aJadyd  Ha [PUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.



Pemare 3agaun Ha JOKAa3aTelbCTBO MATEMAaTUYECKUX OTHOLICHUN M HAaXOXICHHE
reOMETPUYECKUX BEJIMYUH MO 00paslaM WIM alrOpUTMaM, MPUMEHsSI U3BECTHBIE METOJIbI
IIPU PELIEHUHU CTAaHJAPTHBIX MATEMATUYECKUX 3a1a4.

[IprMeHATh MPOCTENIINE TPOTPAMMHBIE CPEJICTBA U JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CHUCTEMBI IIPY PELIEHNUN CTEPEOMETPUYECKUX 3a1aY.

[IpyBOONTH TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEHM B IPUPOAE MW JKHU3HU,
PacIio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUM B UCKYCCTBE.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE: aHAJIU3UPOBATH PEAIIBHBIE CUTYALMU U
IIPUMEHSTh H3yYEHHBIE IIOHATHS B IMPOLECCE IIOMCKAa PEUIEHUsS MaTeMaTHU4eCKU
c(OpMyJIMPOBAHHON IPOOJIEMBI, MOJEIUPOBATh peabHbIE CUTYAllUU Ha S3bIKE T€OMETPUH,
MCCJIEIOBATH IIOCTPOCHHBIE MOJEIIN C UCIIOIb30BAHUEM I€OMETPUUECKUX IIOHATUN U TEOPEM,
anmapata anreOpbl; pelaTh MPAKTUYECKUE 33Jaud, CBSI3aHHBIE C HAaXOXKICHUEM
IE€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K n (undposbie)
n/n NPOrpamMmbl Bcero OﬁﬂTpO‘m’m’le [%aKanecxne o0pa3oBaTtejibHbIE
padoThI padoTbI pecypeb
1 BBeneHue B ctepeoMeTpuio 10 bubmorexa LIOK
https://m.edsoo.ru/1c209e37
) [Ipsimbie U TIIOCKOCTH B IPOCTPAHCTBE. 12 1 bubnmnoreka HOK
[TapanneabHOCTh NPSIMBIX U TUIOCKOCTEN https://m.edsoo.ru/1c209e37
3 [lepneHuKyIIPHOCTD MPSAMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEM https://m.edsoo.ru/1c209e37
4 VYTriael MEXAY NPAMBIMU U ITIOCKOCTSAMU 10 1 Bubmiorexa LIOK
https://m.edsoo.ru/1¢209e37
bubnuoreka [{OK
> MuororpannuKu 1 I https://m.edsoo.ru/1c209e37
. bubnunoreka LIOK
6 O6BEMEL MEOTOTPAHHHKOB 9 I https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CEUeHMs, pACCTOSTHUS U YTIIbI 4 1 bubmmorera LTOK
’ i https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0
11 KUIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne ni/m HpOrpaMMEL Beero KOﬁHTpOJIbHI)Ie HpﬁaKanecmle 0GpazoBaTeIbHbIE
padoTbI padoThI pecypeb
bu6mmorekxa [IOK
! Tena ppaueiis 12 hitps://m.edso0.ru/1¢209¢37
N bubmuorexa [JOK
2 OObEMEI Te > I https://m.edsoo.ru/1¢209e37
3 BekTopsl 1 KOOpAMHATEI B IIPOCTPAHCTBE 10 1 bubmiorexa LOK
https://m.edsoo.ru/1¢209e37
4 [ToBTOpEHME, 0000IIECHNE, 7 1 bubnmoreka [JOK



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
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‘ cUcTeMaTU3alus 3HaHUI

https://m.edsoo.ru/1¢209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne i/

Tema ypoka

Koan4gecTBO 4acoB
Bcero

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA, IPSIMast, IIOCKOCTh, MpocTpaHCcTBO. [IpaBuna
M300paXeHHs Ha PUCYHKAX: N300pakeHUs IJIOCKOCTEH, MapalljieIbHbIX MPSIMBIX (OTPE3KOB),
CepeHbl OTpe3Ka

2 [TonsTHS: nepecekarouecs MIOCKOCTH, IEPECEKAIOIINECS IIPsiMasi U MJIOCKOCTh 1

3 ITonsTHA: nEpeceKkaromurecs MIOCKOCTH, MEPECEKAIOIINECS MPAMAas U IIIOCKOCTh 1

4 3HAKOMCTBO C MHOT'OI'PaHHUKAMHU, U300pakeHNEe MHOTOIPaHHUKOB Ha PUCYHKaX, Ha MPOEKIIMOHHBIX 1
yepTexax

5 HavanbHble cBesieHus 0 KyOe u nupamuie, X pa3BEPTkU U Moaenu. CedeHnss MHOTOIpaHHUKOB 1

6 HavanbHble cBenieHus o KyOe u nupamuie, X pa3BEPTKU U Moaenu. CedeHnss MHOTOIpaHHUKOB 1

7 [TonsiTHE 006 aKCMOMAaTUYECKOM TOCTPOECHUHN CTEPEOMETPUU: aKCUOMBI CTEPEOMETPHUU U CIIEICTBUS 1
U3 HUX

] [TonsiTHE 006 AKCHMOMATHYECKOM MTOCTPOCHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHUH U CIICACTBUS 1
U3 HUX

9 [TonsiTHE 006 aKCMOMAaTUYECKOM TOCTPOECHUHN CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS 1
U3 HUX

10 [TonsiTHE 006 aKCMOMaTUYECKOM ITOCTPOECHUHN CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHUU U CIIEICTBUS 1
U3 HUX

1 B3aumHoe pacnonoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOINECS, TapaIEIbHbIE U 1
CKpEIIMBAOIINECs IPSIMbIE

12 [TapamnensHOCTD MPAMBIX U IJIOCKOCTEH B MPOCTPAHCTBE: MapaljiesIbHbIE MPSMbIE B IPOCTPAHCTBE; 1
NapaJuIeIbHOCTD TPEX NMPSAMBIX

13 [TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B TpocTpaHcTBe: [lapamienbHOCTh NPsAMO U INIOCKOCTH 1

14 VYTIu1BI ¢ COHANPABICHHBIMUA CTOPOHAMH 1

15 Yroa Mexay NpsiMbIMU B IPOCTPAHCTBE 1



https://m.edsoo.ru/1c209e37

16

Yrois Mexay NpsSIMBIMU B IIPOCTPAHCTBE

1
17 [TapamienbHOCTD IIIIOCKOCTEN: MapajuIe/IbHbIE IITIOCKOCTH 1
18 CaoiicTBa napayyIeIbHBIX MIIOCKOCTEH 1
19 [Ipocreiimue mpocTpaHCTBEHHBIE (PUTYPHI HA INIOCKOCTU: TETPAdIp, KyO, mapauieenumnes 1
20 ITocTpoenue ceueHui 1
21 ITocTpoeHue ceueHui 1
2 Kontponbnas pabota no teme "lIpsmMble u miaockocTu B mpocTpancTie. [lapamienbHOCTh IPSIMBIX U 1
mockocTeit"
23 [lepneHIMKYISAPHOCTD MPSAMOM U IIJIOCKOCTH: NEPIEHANKYJIIIPHBIE IPSIMbIE B IPOCTPAHCTBE 1
24 [IpsimMble napaienbHble U NEPIEHIUKYIISPHBIE K ITIOCKOCTH 1
25 [IpsiMble mapasuiesbHble U NEPIEHAUKYIISIPHBIE K ITIOCKOCTH |
26 [Ipu3Hak nepneHIuKyJISIPHOCTH MPSIMOM U IJIOCKOCTH 1
27 [Ipu3Hak nepneHAUKYJISIPHOCTH IPSIMOM U IJIOCKOCTH |
28 Teopema o mpsiMOl EPIEHANKYIISIPHON MIIIOCKOCTH 1
29 Teopema o mpsiMOl NEPIEHANKYIISIPHON MIIOCKOCTH 1
30 Teopema o mpsiMOl NEPIEHANKYIISIPHON MIIOCKOCTH 1
31 [lepneniuKymsip M HaKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOH /10 1
IJIOCKOCTH
37 [lepieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 IUNIOCKOCTH, PACCTOSIHUE OT IPSAMOH 10 1
IJIOCKOCTH
33 [lepneniuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IUIOCKOCTH, PACCTOSIHUE OT IPSIMOH /10 1
IJIOCKOCTH
34 [TeprieHAUKYIISIp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU A0 IUIOCKOCTH, PACCTOSIHUE OT IPSAMOH 10 1
IJIOCKOCTH
35 YTrabl B IPOCTPAHCTBE: YTOJI MEXAY MPSIMOM M TIIIOCKOCTHIO 1
36 JIByrpaHHBIN yroJ, JUHEHHBIN YToJI JBYTPaHHOIO yria 1
37 JIByrpaHHBIN yroJ1, JUHEHHBIN YIoJI JBYTPaHHOIO yria 1
38 [lepneHIMKYISAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIEHINKYJIIPHOCTH ABYX INIOCKOCTEN 1
39 [lepneHIMKYISAPHOCTD MIIOCKOCTEN: IPU3HAK NEPIEHINKYIIIPHOCTH ABYX INIOCKOCTEN 1
40 [lepneHIMKyYIAPHOCTH MIIOCKOCTEN: IPU3HAK NEPIEHIUKYJIIPHOCTH ABYX INIOCKOCTEN 1
41 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX |
42 Teopema o Tp€x nepneHANKYISIPAX 1
43 Teopema o0 TpEX nmepneHAUKYJIIpax 1




KonTtponbHas padora no Temam "[leprneHAUKYISIPHOCT MPSAMBIX U TUIOCKOCTEH" 1 "YTIIbI MeX Ty

44 " 1
IPSIMBIMU U TUIOCKOCTSIMH

45 ITonsitue MHOTOIPaHHHKA, OCHOBHBIE DJIEMEHTbI MHOrOIPAHHHK, BBIIYK/IbIE U HEBBIITYKIIble 1
MHOTOTPaHHMKH; pa3BEPTKAa MHOTOIPaHHUKA

46 [Ipu3ma: n-yrosnbHas Ipu3Ma; I'paHd U OCHOBAHMsI IPU3MBI; IIpsIMasi U HAKJIOHHAs IPU3Mbl; OOKOBas 1
Y TI0JIHAsI IOBEPXHOCTH IPU3MBbI

47 [Tapannenenunen, NpAMOYTroJibHBIN apauIeNICUIIE]] U €r0 CBONCTBA 1

48 [Mupamuna: n-yronabHas MUpaMUJia, TPAHH 1 OCHOBAHUE HPAMUIBL; OOKOBast ¥ IOJTHASI TOBEPXHOCTh 1
IIMPAMHU/JIBL; IPAaBUIIbHASL U yCeUEHHAS TMpaMuaa

49 ITpaBriIbHBIE MHOTOIPaHHUKH: ITOHATHE TPAaBUJIBHOIO MHOTOTPAaHHMKA; IIPABUJIbHAS IIPU3MA U 1
NpaBWIbHAS MUPAMU/IA; IPABUIIbHAS TPEYTOJIbHAS MUPAMU/IA U MPABUIILHBIN TETPadaAp; KyO

50 [IpencraBienue o NpaBUIbHBIX MHOTOTPAHHUKAX: OKTa’JIp, JOAEKAdP U UKOCAIP. 1

51 CumMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, IPSIMOMN, TNIOCKOCTH. DJIEMEHTBI 1
CUMMETPUHU B IUPAMUJAX, TApAJUICICIUIIE1aX, TPAaBUIIBHBIX MHOTOIPaHHUKAX

52 Bbruncienue 371eMEeHTOB MHOTOIPaHHUKOB: pEOpa, AUaroHalu, yrisl 1

53 [Tnomans OOKOBOI MOBEPXHOCTH U IMOJHOM MOBEPXHOCTH MPSMOW MPU3MBI, TUIOIIAAb OCHOBAHHH, 1
TeopeMa 0 GOKOBOI MOBEPXHOCTHU IPSIMON MPU3MBI

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTU MPABUIBHOM NMUPaMUbl, TEOpEMa O MIIOLIAIU 1
OOKOBOM OBEPXHOCTH YCEUEHHON MUPaMU/IbI

55 KonTposbHas pabora no Teme "MHororpanHuku" 1

56 [Tonsatue 06 00bEME 1

57 O06bEM upamMu/Ibl 1

58 O06bEM upaMu/Ibl 1

59 O0BbEM TUpaMHUIBI 1

60 O0BbEM TUpaMHUIBI 1

61 O06BEM npu3MbI 1

62 O0BEM TTPU3MBI 1

63 O0BEM TPU3MBI 1

64 KonTtponbHas padora o Teme "O6bEMBI MHOTOIPAaHHUKOB" 1

65 [ToBTOpeHue, 006001IIeHNe cucTeMaTH3anus 3HaHui. [locTpoenue ceueHnii B MHOTOrpaHHUKE 1

66 [ToBTOpeHue, 06001IeHNE CHCTEMATH3ALHs 3HaHUH. BpruncieHne pacCTOSHUN: MEXAY AByMS 1
TOYKAMHM, OT TOUKH JI0 MPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEKY CKPEIIUBAOIIUMHUCS TPSIMBIMU

67 WroroBas KOHTpoJbHAS paboTa |

68 [ToBTOpenue, 0600IIeHNE cUcTeMAaTU3alUs 3HAaHUNA. BeIuuCieHne yrioB: MexIy 1




CKPELIUBAIOIMMHUCS IPSIMBIMU, MEKY IPAMOU U IJIOCKOCTBIO, JBYTPAHHBIX YIJIOB, YTIIOB MEXIY
IJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

11 KUIIACC
KosnnyecTBo 4yacos
Ne i/ Tema ypoka
Bcero
1 Cdepa u map: ueHTp, paanyc, AMaMeTp; IO b HOBEPXHOCTHU cephl 1
2 B3anmHuoe pacrionoskenue cepbl U INIOCKOCTH; KacaTellbHas INIOCKOCTbh K cepe; miomans chepsbl 1
3 N3o6paxkenue cdepsl, mapa Ha mockocTu. CeueHus mapa 1
4 HI/IJII/IHI[pI/IquKaZI HOBEPXHOCTh, 00pa3yoIue UINHIPUYECKON TOBEPXHOCTH, OCh 1
LWIMHAPUYECKON OBEPXHOCTU
5 [{unHap: ocHOBaHUS U OOKOBas MOBEPXHOCTh, 00pa3yIollas U OCh; IIIOMAlb OOKOBOW U IMOJIHOM 1
MIOBEPXHOCTHU
6 N306paxkenne nunuHapa Ha miaockoctu. Pazséprka nununapa. CedeHus LUiInHApa (IJI0CKOCTBIO, 1
napajiesIbHOW WK NepHeHIUKYIIPHOM OCH WINH/IPA)
7 Konnueckas moBepXHOCTb, 00pa3yIole KOHUUECKOW NOBEPXHOCTH, OCh U BEPLUIMHA KOHUYECKON 1
IIOBEPXHOCTHU
8 Konyc: ocHOBaHue U BeplIMHA, 00pa3yolias U OCh; MJIOLIa/{b O0KOBOM M MOJHON MOBEPXHOCTH 1
9 VYceuéHHbIl KOHYC: 00pa3yIole U BBICOTa; OCHOBAHUS U OOKOBasi IOBEPXHOCTh 1
10 N300pakeHne koHyca Ha ruiockocTH. Pa3BépTka koHyca. CeueHnst KoHyca (MII0CKOCTBIO, 1
napajuieJIbHOM OCHOBAHMIO, U INIOCKOCTBIO, MPOXO/SIIEH Yepe3 BEPIINHY)
11 Kom6unarus ten BpauieHus ¥ MHOTOTpaHHUKOB 1
12 MHororpaHHuK, ONMCaHHBIN 0KOJIO cepsl; chepa, BMcaHHAs B MHOTOTPaHHUK WIIU B TEJIO 1
BpaLICHUs
13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TEN 1
14 O0BEM IUIHHIpA, KOHYCA 1
15 O0BEM mrapa u wiomaasb chepsl 1
16 [TonoGubIe Tena B mpocTpancTBe. COOTHOMICHHS MEX Ty TUTOMIAASIMHU TTOBEPXHOCTEN, 00BEMaMu 1
NOJOOHBIX TeJ
17 KonTtponbHas padora no Temam "Tena Bpamenus” u "O0bems! Ten" 1
18 BekTop Ha INIOCKOCTH U B IIPOCTPAHCTBE 1
19 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB 1




20 YMHOK€HHE BEKTOpa Ha YNCIIO0 1
a3J10)KEHUE BEKTOpa Mo TpEM HEKOMIUTaHApHBIM BekTopaMm. [IpaBuio napaienenunena
21 P IT 1
22 Pewienue 3ana4, CBA3aHHBIX ¢ IPUMEHEHUEM IIPABUJI ICUCTBUM C BEKTOpaMU 1
23 KoopanHaTHO-BEKTOPHBIN METOJI IIPU PELICHUHA F€OMETPUUYECKUX 3a/1a4 1
24 SMOYTOJIbHAsl ccTeMa KOOpAUHAT B npocTpancTBe. Koopanuats! BekTopa. [lpocreiimue 3anaun 1
IT e e. K e IT e e
B KOOpJIMHATAX
25 Yron mexay Bekropamu. CKaJIipHOE MPOU3BEACHUE BEKTOPOB 1
26 Brruucnenue yrioB MExXay IPSMBIMHU U IUNIOCKOCTSMHU 1
27 KonTtponbHast padota no Teme "BekTopbl 1 KOOpAUHATHI B MPOCTpaHCTBE" 1
73 [ToBTOpenue, o6o0meHne u cucteMaTu3anys 3Hannii. OcHOBHBIE (QUTYPBI, (PAKThI, TEOPEMBI Kypca 1
IUIAHUMETPHUH
29 [ToBTOpenue, o6o0meHne u cucteMaTu3anys 3Hannii. OcHOBHBIE (QUTYPBI, (PAKThI, TEOPEMBI Kypca 1
IUIAHUMETPHUH
30 [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMs 3HaHU. 3a/1aun INIAHUMETPUU U METOJIbl UX PELIeHUs 1
31 [ToBTOpenue, o0o0IIeHNE U cUcTeMaTH3alMs 3HaHU. 3a/1aun INIAHUMETPUU U METOJIbl UX PELIeHUs 1
37 [ToBTOpenue, o6o0IIeHue U cucTeMaTu3anus 3HaHuil. OCHOBHBIE GUTYPBI, (PAKThl, TEOPEMBI Kypca 1
CTEpEOMETPUN
33 Hroroast koHTpoJbHAs paboTa 1
34 [ToBTOpeHue, 0000IIeHNE U CUCTEMATH3AIUs 3HAHUI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




MMPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHUSI OCHOBHOM
OBPA3OBATEJBbHON TPOIT'PAMMBI

10 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTarTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30oBaTe/iLHOI
NMPOrpaMmMbl CpeHero 001ero ooOpa3zoBaHus

7

I'eomerpus

7.1

OHepI/IpOBaTL IMOHATHUAMU: TOYKaA, IIpAMasd, MIOCKOCTb

7.2

7.3

[IpuMeHATH aKCHOMBI CTEPEOMETPUU M CICACTBUS W3 HHUX IPU PEIICHUU
r€OMETPUYECKHX 3aJ1a4

OnepupoBarh NOHATUSIMHU: MAPAJUICIBHOCTh U MEPHEHAUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEN

7.4

KnaccupunupoBarh  B3aMMHOE  paclolOKEHHE TPSAMBIX U IUIOCKOCTEH B
IIPOCTPAHCTBE

7.5

OnepupoBaTh MOHATUSAMU: ABYTPaHHBIA YroJl, TpaHU JABYIPAHHOIO Yyria, pedpo
JBYTPaHHOIO yIVIa, JIMHEMHBIA yroa JABYTPaHHOIO yrja, TIpajycHas Mepa
JBYT'PaHHOI'O yIJla

7.6

7.7

OHGpI/IpOBaTB IHOHATHUAMMU MHOI'OrpaHHUK, BI)IHYKJII)If/i u HCBLIHYKHBIfI
MHOI'OI'paHHHUK, 3JICMCHTBI MHOI'OI'DAHHHUKA, HpaBI/IJ'IBHHﬁ MHOTI'OI'PaHHHUK

Pacrio3naBaTh  OCHOBHBIE  BUIBl ~ MHOTOTPAHHHMKOB  (MUpaMuia,  MpU3Ma,
MPSIMOYTOJIBHBIN TIapaJUIeIICTIHIICT, KyO)

7.8

KnaccuumupoBarh MHOTOTpaHHHMKH, BBIOMpasi OCHOBAaHUS [UIA KJacCHU(UKAIIUH
(BBIIYKJIBIE Y HEBBIMYKJIblE MHOTOTPAaHHUKHU, MPAaBUIIbHbIE MHOI'OIPAaHHUKH, IIPSIMBbIE
Y HaKJIOHHBIE NTPU3MBI, apajlIeIeIUIe/b])

7.9
7.10

OHepI/IpOBaTL MNOHATHUAMM: CCKYIAA IMIOCKOCTh, CCUCHHC MHOT'OI'PAHHHUKOB

OOBICHATD INPUHIUIIBI TTOCTPOCHUA ceueHHi MHOT'OTPAaHHUKOB, HCIIOJIB3Yys MCTO/
CJICI0B

7.11

CtpouTh ce€4YeHHs MHOTOIPAaHHUKOB METOJOM CJIEIOB, BBINOJIHATH (BBIHOCHBIE)
IUIOCKUE YepTEeKU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTyp: BHUJ CBEpXy, COOKY,
CHU3Y

7.12

Pemrats 3aa4u Ha HAXOXIACHUC TCOMETPHUYCCKHUX BCIWYMUH 110 06pa3uaM NI
AIropuT™MaM, MNPHUMCHAA HN3BECTHBIC AHAIUTUYCCKHUE MCETOAbl IIpU PCHICHUHA
CTAaHAAPTHBIX MATCMATUUYCCKHX 3ada4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCKAY ABYMA
TOYKaMH, OT TOYKH A0 HpHMOP’I, OT TOYKHU OO IIJIOCKOCTHU, MCKAY CKPCHINBAOIINMUCH
MPpsAMBIMHA

7.13

Pemrats 3aa4u Ha HAXOXIACHUC TCOMETPHUYCCKHUX BCIWYUH 110 06pa3uaM NI
AIropuT™MaM, MNPHUMCHAA HN3BECTHBIC AHAJIUTUYCCKHUE MCETOAbl IIpU PCHICHUHA
CTaHAAPTHBIX MaTEMAaTHYCCKUX 3aga4 Ha BBIYHMCJICHUC YTJI0B MCKOY
CKpCHIMBAOIHUMHUCA MMpsAMBbIMH, MCKIAY HpHMOﬁ u IJIOCKOCTBIO, MCKIAY
IIJIOCKOCTAMU, ABYI'PAHHBIX YIJIOB

7.14

7.15

Boruncnate 00bEMBI M IUIOHIA[M TOBEPXHOCTEH MHOTOIpPAaHHUKOB (IIpH3Ma,
nupamMuia) ¢ IpuMeHeHHeM (pOpPMyJI, BBIYUCIATH COOTHOLIEHUS MEXY IUIOMAIIMHU
MOBEpXHOCTEH, 00bEMaMU MOJOOHBIX MHOTOTPAHHUKOB

OnepupoBaTh NMOHATHSMH: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb U IUIOCKOCTb
CUMMETPUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPUHN UTYPBI

7.16

W3Bnekarb,  mpeoOpa3oBbIBaTh U HHTEPOPETUPOBATH  HMHPOpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTYpax, MPEACTABICHHYIO Ha YepTekax H
pUCYHKaxX

7.17

[IpumensTh reomerpuyeckue GakThl A PELIEHUs CTEPEOMETPUUYECKUX 3ajad,
IIPEIIOJIAaratoIINX HECKOJIBKO IIArOB PEIICHHUS, €CIIM YCIOBHS IPUMEHEHUS 3aJaHbl B
sIBHOU (hopMme




IIpumeHsaTH IIpoCTeNIINe [IpOrpaMMHBIE cpeacTBa u 3JIEKTPOHHO-

7.18 KOMMYHHKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKHX 3a]1a
719 [IpuBoauTh HpUMEpbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE U KHU3HHU,
pacrmo3HaBaTh MPOSIBICHUE 3aKOHOB T€OMETPUU B HICKYCCTBE
[TpuMeHsITh MONyYCHHBIC 3HAHUS HA MPAKTUKE: aHAIM3UPOBATH PEATbHBIC CHUTYaI[UU
U TPUMEHSTh M3y4YEHHbIE MOHATUS B IPOIIECCE MOMCKA PELICHUS MaTeMaTHYeCKH
790 chOpMyJIUPOBAHHON TPOOJIEMBbI, MOJEITUPOBATh PEAbHBIC CUTyallMd Ha S3BIKE
reOMEeTPUH, UCCIIeI0BATh TOCTPOCHHBIE MOJIEIH C UCTIOJIb30BAHUEM T'€OMETPUUECKUX
MOHATHI U TEOpeM, armapara aireOpbl, pemaTh MPAaKTUYSCKUE 3a/1a4M, CBSI3aHHBIC C
HAXO0X/ICHUEM T'€OMETPUYECKUX BETUUUH
11 KJIACC
Kox .
HpoBepsIeMOro IIpoBepsiembie NpeMETHBIE Pe3y.ILTATEI 0CBOCHHS OCHOBHOI
pesyabTaTa 0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeHero 001ero odpa3oBanusi
6 ['eomerpus
OnepupoBarh  TOHATHSAMH:  IWIMHIPHYECKAs  TIOBEPXHOCTh,  OOpa3yromiue
6.1 UWIMHIPUYECKON MOBEPXHOCTH, WIMH/P, KOHWYECKas: MOBEPXHOCTh, 00pa3yloliue
KOHUYECKOW MTOBEPXHOCTH, KOHYC, CepruiecKasi TOBEPXHOCTh
6.2 Pacrio3naBath Tena BpameHus (IIIUHAP, KOHYC, cdepa u map)
6.3 OOBSACHATH CIOCOOBI MTOJTYYSHHS TEJI BPALICHHUS
6.4 KrnaccuduiupoBats B3aUMHOE PacIoioKeHUE cPephl U MIIOCKOCTH
OnepupoBarh NOHATHUSMHU: IIIAPOBOM CErMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
6.5 CErMEHTa, IIapOBOM CJIOM, OCHOBAHHWE IIAPOBOIO CJIOS, BBICOTA IIAPOBOrO CJOS,
IapOBOM CEKTOP
6.6 Boruncnsate 00bEMBI U MJIOMIAAN TOBEPXHOCTEH TE BPALICHHS, TEOMETPUUECKUX TE
) C MpUMEHEHUEM PopMyJT
6.7 OnepupoBarh MOHATHUSIMH: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy U OMMCAHHBIN OKOJIO
) cdepsl, chepa, BOUCaHHAS B MHOTOTPAaHHUK WJIH TEJIO BPAILCHUS
6.3 BblYHCnsATE COOTHOIIEHHS MEXIy IUIOMAASMH TOBEpXHOCTEH U 0o0BbEMaMu
’ MMOJJOOHBIX TEI
6.9 N300paxaTs n3ydaeMbie GUTYPHI OT PYKH U C IPUMEHEHHUEM IMPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB
6.10 BrITIONTHATE  (BBIHOCHBIE) TUIOCKHE YEPTEKHW M3 PUCYHKOB IPOCTBIX OO0BEMHBIX
' buryp: Bua cBepxy, cCOOKy, CHU3Y; CTPOUTh CEUCHHS TEI BPAILCHUS
W3Bnekatb,  WHTEpHIpETHpPOBaTH W  MpeoOpa3oBbIBaTh  HMHPOPMAIUIO O
6.11 MIPOCTPAHCTBEHHBIX TE€OMETPHUSCKUX (PUTYpax, MPEJCTABICHHYI0 Ha YepPTEekKax H
pPHUCYHKaX
[IpumensTh reomerpuueckue (akThl ISl PEHICHHUS CTEPEOMETPUYECKUX 3ajad,
6.12 MIPEIITOJIAraf0IINX HECKOJIBKO IIArOB PEIICHHUS, €CIIH YCIIOBUS IPUMEHEHUS 3a]JaHbI B
SABHOH opme
6.13 OmnepupoBath MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BrInonHATE ASMCTBHS CIOKEHUST BEKTOPOB, BBIUMTAHUS BEKTOPOB U YMHOXKCHHUS
) BEKTOpa Ha YHCI0, 00BACHATh, KAKUMU CBOMCTBAMH OHU 00JIaal0T
6.15 [TpuMeHsITh MpaBUIIO NapaslieenuIe/1a PU CI0KESHHH BEKTOPOB
OnepupoBarh MOHATHIMH: JEKapTOBBI KOOPJAWHATHI B MPOCTPAHCTBE, BEKTOP,
6.16 MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, YTOJl MEXKIY
BEKTOpPaMH, CKaJSIPHOE MPOU3BEACHHE BEKTOPOB, KOJUTMHEAPHBIC M KOMILJIAaHAPHBIC
BEKTOPBI
6.17 HaxomuTh CymMMy BEKTOPOB M IPOHM3BEICHHE BEKTOpa HA YHCIIO, YTOJI MEXKIY

BCKTOpaMu, CKaJIAAPpHOC IIPpOU3BCACHUC, pacKiIaablBaTh BCKTODp oo JABYM




HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3azaBaTh IJIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT

6.19 Pemate mpocreiilve TreoMeTpHuUecKHMe 3aayd  Ha INPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1a
Pemare 3amauM Ha J0Ka3aTENbCTBO MATEMAaTHYECKMX OTHOLICHUH W HaXOXJEHHUE

6.20 reOMETPUUYECKUX BEJIMYMH 110 00pas3liaM WM alrOpUTMaM, NPUMEHSS H3BECTHBIE
METO/bI IPU PEIIEHUH CTaHIAPTHBIX MaTeMaTUYeCKHX 3a1a4

621 IIpumensaTs IIpOCTEUIINE IIpOrpaMMHBIE cpeacTaa u JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUHN CTEPEOMETPUUYECKHX 3a1a4

6.22 [IpuBoauTE NpHUMEpbl MaTEeMaTHYECKHUX 3aKOHOMEPHOCTEH B NPUPOJAE U JKU3HHU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUHU B HICKYCCTBE
[TpuMeHsATh OyYeHHBbIE 3HAHUS Ha MPAKTUKE: aHAIM3UPOBATh PeabHbIC CUTYAIHH
U IOPUMEHATh M3YUYCHHBIE MOHATHUSA B MPOLIECCE IMOUCKA PELICHUs MaTeMaTH4eCKU

6.3 chopMyJIMPOBAaHHOK MPOOIEMBI, MOACIUPOBATH pEaTbHBIC CHUTYallMd HA S3BIKE

IeOMETPHH, UCCIIEI0BATh IOCTPOEHHBIE MOJEIH C UCIIOIb30BAHUEM F€OMETPUUYECKUX
MIOHATUM M TEOpeEM, amnmnapaTa ainreopbl, pelaTh IPAKTUUYECKUE 3a7aul, CBA3aHHbIE C
HaXO0KJICHUEM I'eOMETPUYECKUX BEIMYUH

HPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT coIepKAHUSA

7

I'eomerpus

7.1

7.2

OcHoBHblE NOHATHUSI cTepeoMeTpur. Touka, mpsmasi, IIOCKOCTh, IpOCTpaHCcTBO. [loHsATHE 00
AKCMOMAaTU4YECKOM ITIOCTPOCHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUHM U CIEACTBUS U3 HUX

B3aumHoe pacnonoxeHue MNpsSMBIX B IPOCTPAHCTBE: IE€pPECEKArOIIMEcs, MapajulelibHble U
CKpeluBaroIuecss mnpsMeie. [lapannenbHOCT MPSAMBIX U IJIOCKOCTEH B IPOCTPAHCTBE:
nmapajiyiCJIbHBIC TPAMBIC B IIPOCTPAHCTBC, MApalJICJIbHOCTDH Tpex MMpAMBIX, MapPaAJICIIbHOCTD
NpsIMOM M TUIOCKOCTHU. YTJIBI C COHANPABICHHBIMU CTOPOHAMH, YTOJ MEXAY IpPSMBIMUA B
npoctpaHcTBe.  IlapaminenbHOCTh  IUIOCKOCTEM:  MapajUieibHbIE  IUIOCKOCTH, CBOMCTBA
napajuienbHbIX miIockocted. [Ipocreiiirie mpocTpaHCTBEHHBIE (GUTYPHI Ha TUIOCKOCTHU:
TeTpadap, Ky0, napajuiesienunes, NoCTPOCHUE CeUeHNN

7.3

7.4

[lepneHMKyIApHOCTh NPSMOM M IUIOCKOCTH: TNEPIEHIUKYJSPHBIE INPSMBIE B IIPOCTPAHCTBE,
IpsIMBIE MTApaJUICIIbHBIE U IEPIEHAUKYISPHBIE K IIJIOCKOCTH, NPU3HAK IMEPIEHIUKYIIIPHOCTH
NpsAIMOM M IJIOCKOCTH, TeOpeMa O NPSIMOM NEPHEHAMKYJSAPHONM IUIOCKOCTH. YTJbl B
[IPOCTPAHCTBE: YrOJI MEXAY MPsAMON U IUIOCKOCTBIO, IBYIPAHHBIA YIOJI, JUHEHHBIM YroJ
JBYI'PaHHOTrO yria. IlepneHauKkysisip W HAKJIOHHBIE: PACCTOSHHE OT TOYKH JO IIJIOCKOCTH,
paccTosiHUE OT MPSIMOM J0 TUIOCKOCTH, MPOEKLUs (PUTYpPbI Ha MIOCKOCTh. [leprneHnnKynsapHOCTb
IUIOCKOCTEM: NpPHU3HAK IEPHNEHAMKYJSPHOCTH JABYX IIIOcKocTed. Teopema o0  Tpéx
MEepIEHUKYIIIpax

[loHsiTHE MHOTOrpaHHMKA, OCHOBHBIE DJIEMEHTHI MHOIOTPAHHUKA, BBIIYKIIBIE U HEBBIITYKIIbIE
MHOT'OTPaHHUKH, pa3BEPTKAa MHOrOrpaHHuKa. [Ipu3ma: n-yroipHas npu3Ma, rpaHd U OCHOBAHHUS
OpU3MBbI, TpsiMas W HAKJIOHHAs NPU3MbI, OOKOBask M TOJHAas MOBEPXHOCTb MPU3MBI.
[Tapannenenunen, NpsAMOYTOJBHBIM NapauleIenUIe U ero cporcrea. [Inpamupa: n-yronsHas
NUpaMy/ia, TPaHM U OCHOBAaHWE NHPaMU[bl, OOKOBas W TOJHAs IOBEPXHOCTb MUPAMUJBI,
MpaBUJIbHAs M YyCEYEHHAs MNHUPAMHAA. OJEMEHThl MNpU3Mbl M nupamuisl. lIpaBuibHBIE
MHOT'OTPAaHHUKHU: TOHATHE MPABWJIBHOIO MHOIOTPaHHUKA, IPAaBWIbHAS IPU3Ma U IPaBUIIbHAA
nMpaMu/ia, paBuiIbHas TPEyroyibHas NMupaMuja U MpaBWIbHBIN TeTpasap, kyO. [Ipencrasnenue
O TIPaBWJIBHBIX MHOTIOI'PDAaHHUKAX: OKTa’Ap, NOJAEKa’Ap M uKocadapyrue CeueHus NpU3MbI U
MTAPaMUIBI

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBEC.: CUMMECTPUA OTHOCUTCIIBHO TOYKH, Hp?[MOI\/'I, IUIOCKOCTH. DJIEMEHTHI




CUMMCTpPUH B IMIUpaMUJaX, MapajuICIICIUIICAaX, IIPABUJIbHBIX MHOT'OI'PAHHHUKAX

7.6

Bbruucienue »1eMEHTOB MHOTOTPAaHHUKOB: pé&Opa, auaroHanu, yriasl. [linomans OGokoBOi
MOBEPXHOCTH M TOJHOM MOBEPXHOCTH MNPAMOM MPHU3MBbI, IUJIONIAJb OCHOBAaHUM, TeOpeMa O
OOKOBOW IMOBEPXHOCTU MpsiMON Tpu3Mbl. [lomans OGOKOBOW MOBEPXHOCTH U TMOBEPXHOCTU
IIPaBUIBHOM MUPaMUABI, TEOpeMa O Iomaaud yceuyéHHoil nupamuabl. [lonsarue o6 oObéme.
O0BEM nupaMubl, IPU3MBI

7.7

[TomoGHbIe Tena B mpocTpancTBe. COOTHOIIECHUS MEXKIY IJIOMIAIIMH TIOBEPXHOCTEH, 00bEMamMu
MOIOOHBIX TE

11 KIIACC

Kon

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

6

I'eomerpus

6.1

Hunuuapuyeckass MOBEPXHOCTb, O0pasylolllue  IMWIMHAPUYECKONM MOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBEpXHOCTU. LIMIuHAp: OCHOBaHUS U OOKOBasi OBEPXHOCTh, 00Opa3yroIas
U OCb, IJIOMIA b OOKOBOH M MOJHON MOBEPXHOCTH

6.2

6.3

Konmnueckass moOBepXHOCTh, 00pa3yroIIue KOHUYECKOH IOBEPXHOCTH, OCh UM BEpIIMHA
KOHMUeCcKol mnoBepxHocTu. KoHyc: ocHOBaHMe M BepliuHa, oOpasyrolias U OCb, IUIOIIAIb
OOKOBOM M INOJHOW NMOBEPXHOCTU. Y CEUEHHBIH KOHYC: 00pa3ylollue U BbICOTA, OCHOBAHUS U
OOKOBasi MOBEPXHOCTb

Coepa um map: weHTp, paamyc, AMAMETpP, IUIOMIAAb IOBEPXHOCTH cdeprl. B3ammuoe
pacmonoxxeHnue chepsl u IIIOCKOCTH, KacaTeslbHas TNIOCKOCTh K cdepe, TIiomanb chepsl

6.4

N306paxkenue Ten BpalleHUs Ha MJI0CKOCTU. Pa3BépTKa MIMHIpA U KOHYca

6.5

KOM6I/IHaL[I/II/I TCJI BpalllCHHUA WU MHOI'OI'PAaHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO C(i)epLI,
C(bepa, BIIMCAHHAs B MHOI'OI'PaHHUK, UJIM TCJIO BpalllCHUA

6.6

[Tonsarue 06 06bpéMe. OcHOBHBIE CBOMCTBA 00BEMOB Tenl. Teopema 00 00bEME TPSIMOYTOIBHOTO
napajuienenunena u cieAactsus u3 He€. O0bEM mmmmHApa, KoHyca. OOBEM mIapa M IIIOIAAb

cdepbl

6.7

6.8

[Tomo6HbIe Tena B mpocTpancTBe. COOTHOMICHUS MEXK Ty ILIOMIAISIMH IIOBEPXHOCTEH, 00bEMaMu
MOAOOHBIX TEN

Ceuenus nunuHApa (MapajielbHO U NEPICHIUKYISIPHO OCH), CEUEHUS] KOHYyca (MapaielbHOe
OCHOBAHHIO U TIPOXOJISIIEe Yepe3 BEPIINHY ), CEUCHHS M1apa

6.9

6.10

Bekrop Ha mimockoctu W B mpoctpaHcTBe. ClIOKE€HHWE M BBIUUTAHHE BEKTOPOB. YMHOXKEHHUE
BEKTOpa Ha 4ucio. PasinoxeHune BekTOpa IO TPEM HEKOMIUIAaHApHBIM BekTopam. lIpaBuiio
napajienenumena. PemeHne 3agay, CBS3aHHBIX C NPUMEHEHUEM TIPaBHJI JEHCTBUU C
BEKTOpaMH

[IpsmoyronbpHas cucrtema koopAauHar B mpocTpaHcTBe. KoopaunaTtel BekTopa. IIpocreimme
3a7a4M B KOOpAMHATaX. YTrojl MexXIy BeKTopamH. CKalsipHOE NIPOU3BEIECHUE BEKTOPOB.
Brruucnenue yrioB Mexay OpsIMBIMM U IUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIN METOJ NpU
PELICHUU T€OMETPUYECKUX 3a1a4

ITPOBEPAEMBIE HA EI'9 1O MATEMATHKE TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHMUA

Ko "

I oie AEMOTO IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHHSI OCHOBHOM
posep 00pa30BaTeILHON NPOrPaMMBbI CpelHero 001ero o0pazoBaHus

TpeOOBaHUS

Bnagenue MeronamMm Jo0Ka3aTeNbCTB, alrOPUTMaMU pEIIEHUs 3ajady; YMEHUe
¢opMyIMpOBaTE W OINEPUPOBATH MOHATHSIMHU: OINpEAEICHUE, aKCHOMa, Teopema,
CIIEJICTBUE, CBOWCTBO, MPU3HAK, J10KA3aTEIbCTBO, PABHOCUIIbHBIE (HDOPMYIUPOBKU;




OPUMEHSTh WX, YyMeHHue (OpMyIHpOBaTh OOpPaTHOE U  MPOTHUBOMOJIOKHOE
YTBEPKICHHUE, NPHUBOJUTH NPUMEPBl W KOHTPIPUMEPHI, HCIOIb30BaTh METOJ
MaTEeMaTUYeCKOW WHAYKIUHU; TMPOBOAUTH JIOKA3aTEJIbHBIE PACCYXKIACHUS MpU
pElIeHUH 33]1a4, OLIEHMBATh JIOTMYECKYIO IPABWIBHOCTb PACCYKICHUW; YMEHHE
ONEpUpOBaTh  TMOHATUSIMH:  MHOXKECTBO, IOJMHOXECTBO,  OINEpallud  Haj
MHOXECTBAMHU; YMEHHE MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar s
OMUCAHUsl PEATbHBIX MPOIECCOB U SIBJICHUM U MPU PEIICHUH 3a7a4, B TOM YUCIE U3
OPYrUX y4eOHBIX MPEIMETOB; YMEHHE OINEpUpPOBaTh MOHATUAMU: Tpad, CBSI3HBIH
rpad, nepeBo, MUK, rpad Ha TIIOCKOCTH;, YMEHHUE 3aJaBaTh M OINHUCHIBATH Tpadbl
pa3IMYHBIMH CIIOCO0AMU; UCIOIB30BaTh rpadbl MU PEIICHUH 3a1a4

YMeHue ornepupoBaTh MOHATUSIMH: HATypPaJbHOE YHUCIIO, IEJIO€ YUCIIO0, CTENEHb C
LEeJIbIM TOKa3aTelieM, KOPeHb HATypaJIbHOW CTENEeHH, CTENEHb C paldOHAIbHBIM
MoKa3aTeJieM, CTENEeHb C JICMCTBUTEIIBbHBIM ITOKa3aTesieM, JIorapudM 4Yuciia, CHHYC,
KOCHHYC W TaHTE€HC MPOU3BOJBHOIO YHUCIA, OCTATOK IO MOJYJIIO, pallMOHAIBHOE
YHUCJI0, UPPALIMOHAILHOE YHCIIO, MHOKECTBA HATYpPaJbHBIX, IEJIbIX, PAIlMOHAIBHBIX,
JNEHCTBUTENLHBIX YUCEI; YMEHHUE UCTOIh30BaTh MPU3HAKHU JEIIMMOCTH, HAUMEHBIITHA
o0ImuMii AenMTeah U HaUMEHbIee 00IIee KpaTHOe, anropuT™M EBKiIMaa mpu pelieHun
3a/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMH CUCTEMAaMH CUUCIICHUS, YMCHHE
BBITIOJIHSITh BBIYMCJICHUE 3HAYCHUHN M MPe0Opa30BaHUS BBIPAXKEHUN CO CTEIICHIMH H
norapumamu, mpeoOpa3oBaHusl APOOHO-PAIMOHATBHBIX BBIPAKECHUH; yMCHHE
OTIEPUPOBATh TMOHATUSIMH: IIOCJIEIOBATECILHOCTh, apH(pMETHUYECKas MPOrpeccus,
reoMeTpuuecKass  mporpeccus, OECKOHEYHO  yObIBarOIasi  Te€OMETpUYECKas
Iporpeccusi; YMEHHE 3aJaBaTh IOCJIEIOBATEILHOCTH, B TOM YHCJIE C IOMOIIBIO
PEKYppPEHTHBIX (OPMYJ; YMEHHUE OINEPHPOBATH IMOHSATHSAMHU: KOMIUIEKCHOE YHCIIO,
COMpPSKEHHBIE KOMIUIEKCHBIE YHUCIA, MOAYJh U apryMEHT KOMIUIEKCHOT'O YHCIA,
dbopma 3amMcH KOMIUIEKCHBIX Yucen (TeoMeTpuyecKas, TPUTOHOMETpUYECKas |
anredpandeckas); yMeTh IPOU3BOAUTH aprU(pMETHUECKUE ACHCTBUSI ¢ KOMIUIEKCHBIMU
YHUCIIaMU; TIPUBOJUTH MPUMEPHI HCITOJIB30BAHMS KOMIUICKCHBIX YHCEIT;, OTICPUPOBATH
MOHATUSAMU: MaTpula 2x2 1 3X3, onpeAeIuTeNIb MaTPUIIbl, FEOMETPUUECKUN CMBICT
OTIPEIeTTUTEIS

YMeHnue  omepupoBaTh  MOHATUSAMHU:  pPalMOHAIBHBIE,  HUPPALMOHAIBHBIE,
NOKa3aTelbHble, CTETIEHHbIE, JorapumMuueckue, TPUrOHOMETPUUYECKHE YPaBHEHUS U
HEPAaBEHCTBA, HUX CHUCTEMBl, YMEHHE OIEpPUpPOBaTh IOHATUSAMU: TOXKIECTBO,
TOKJIECTBEHHOE NpeoOpa3oBaHUe, YypaBHEHHE, HEPABEHCTBO, CUCTEMa YpaBHEHUH U
HEPABEHCTB, PaBHOCHUJIBHOCTb YPABHEHMH, HEPABEHCTB M CHUCTEM; YMEHME pEIIaTh
YpaBHEHHUs, HEPABEHCTBA W CHCTEMBI C IOMOIIBI0 Pa3IMYHBIX MPUEMOB; peUIaTh
YPaBHEHHs, HEPAaBEHCTBA U CHCTEMBl C IIapaMeTPOM; IPUMEHSTh YypaBHEHUS,
HEPaBEHCTBA, MX CHUCTEMbI I PpELICHUs MaTeMaTHYeCKMX 3aJady U 3a1ad M3
pa3MyHbIX 00JacTell HAyKU U peaabHOM KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKLHUSA, YETHOCTh (YHKIMHU, MEPHOAUYHOCTD
(GYHKIMM, OTrPaHMYEHHOCTh (PYHKIMH, MOHOTOHHOCTb (DYHKIMH, IKCTPEMYM
¢yHkuuu, HauOoJblllee W HaUMEHblIee 3HaueHHs (QYHKIMH Ha IPOMEXYTKE,
HenpepblBHAsE (QYHKIUS, aCUMNTOTHl rpapuka (QyHKIMM, mepBas U BTOpasd
npou3BoHas (YHKIHMU, TEOMETPUUYECKHH M (U3UYECKUH CMBICI IMPOU3BOIHOIM,
nepBooOpa3Has, Onpe/elEHHbI HHTerpail, yMeHHe HaXOAUTh aCUMMTOTHI rpaduka
(GYHKIMU; YMEHHE BBIYMUCIATH MPOU3BOJHBIE CYMMBI, MPOU3BEIEHUS, YaCTHOTO U
KOMIO3UIMN (DYHKUWH, HAaXOQUTh ypaBHEHHE KacaTedbHOM K Tpaduky (pyHKUIHU;
YMEHHE HaXOJUTh NMPOU3BOIHBIC JIEMEHTApHBIX (YHKIMN; YMEHHE HCIIOJIb30BaTh
MIPOU3BOJHYIO JUIS UCClIeOBaHUs (YHKIUHN, HAXOAUTh HAauOOJIbIINE U HAUMEHbIIINE
3HaYeHUs (QYHKUUH; CTPOUTh IpaUKU MHOTOYJICHOB C MCIIOJIB30BAaHMEM armapara
MaTeMaTUYeCKOr0  aHaju3a; MPUMEHSATh MPOU3BOJHYIO  JUISl  HAXOXKJEHUs
HAWIy4Ilero pelieHus B NMPUKIAAHBIX, B TOM YHCIE COLUAIBHO-DKOHOMUYECKUX U
bu3HYeCcKUX 3a7a4ax; HaXOIUTh TJIOMATU U 00BEMBI (PUTY C MTOMOIIBIO WHTErpasia;
IPUBOIUTH  NPUMEPHl  MATEMAaTH4YECKOTO  MOJEIMPOBAHUSA C  I[TOMOIIBIO
b depeHIMaTbHBIX YpaBHEHUI

YMeHue omnepupoBaTh TNOHATUSAMHU: TIpaduk QyHKIMH, oOpaTHas QyHKUMS,




KOMITO3UIUS (QYHKUUH, TMHEWHAs QYHKUUSA, KBaJApaTuyHas QyHKIH, palroHaIbHAas
byHKIMs, CTeNeHHass (YyHKIUsA, TpUTOHOMETpUYeCKne (YHKIMU, OOpaTHbBIC
TPUTOHOMETpHUUYECKHE (QYHKLMH, IOKazaTeslbHas M Jorapudmudeckas QyHKIum;
yYMEHHE CTPOUTHh TpapuKH H3YYEHHBIX (QYHKIHUH, BBINOJHATH NPeoOpa3oBaHUS
rpa¢pukoB (QyHKIMHA, HCIONB30BaTh TpapuKH Ui M3YYCHHUS IPOLIECCOB H
3aBUCHMOCTEH, NMpPU PEHICHUH 3aJad U3 APYrHX Y4eOHBIX NMPEAMETOB W 3amad M3
pearbHOM JKM3HHU; BBIpAXKaTh (OpMylTaMH 3aBHCHUMOCTH MEXAY BEIUYHHAMH,
UCIIONIb30BaTh CBOMCTBA M Tpaduku GyHKUUMI I pelieHns] ypaBHEHHH, HEPaBEHCTB
U 33724 C mapamMeTpamH; H300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pelIeHuil ypaBHEHUH, HEPABEHCTB U X CUCTEM

YMeHue penath TEKCTOBBIE 337a4d Pa3HbIX THUIOB (B TOM YKCJE HA MPOLEHTHI, 10JIU
U 4YacTH, Ha JBUXKEHHE, pabOTy, CTOUMOCTb TOBapOB U YCIYT, HaJOTH, 3aJa4d W3
objacTu ympaBi€HHMs JIMYHBIMA M CEMEHHBIMH (PUHAHCAMHU); COCTaBIATH
BBIPQXECHUS, YPABHEHMs, HEpPABEHCTBA M HX CHCTEMbl [0 YCIOBHIO 3aJayH,
UCCJIEIOBATh MOJYYEHHOE PEIIeHHEe U OLEHUBATh MPaBIONOJ00HOCTh PE3yIbTaTOB;
YMEHHE MOJENUPOBaTh pPEajbHbIE CHUTyallUM Ha S3bIKE MaTEMaTHKH; COCTaBIISAThH
BBIDAKEHMS, YPABHEHMs, HEPABEHCTBA M KX CHUCTEMbl IO YCJIOBHUIO 3aJa4H,
UCCJIEIOBaTh IIOCTPOEHHBIE MOJENIM C MCIOJIb30BAaHMEM armapaTra ajareOpsl,
MHTEPIPETUPOBATH MOTYUYEHHBIN pe3ybTatr

YMeHue onepupoBaTh IOHATHAMM:  cpegHee apudmernueckoe, MeauaHa,
HauOoJblllee M HAUMEHbIlEe 3HAYEHHUs, pa3Max, JUCHepcus, CTaHAapTHOE
OTKJIOHEHHE 4YUCJIOBOro Habopa;, yMEHHE U3BJEKaTb, WHTEPHPETUPOBATH
uHpOpPMaLMIO, TPEACTaBICHHYI0 B Ta0nWIax, Ha JguarpaMmax, rpadukax,
OTPaXKaIOIlyl0 CBOMCTBA pEAJbHBIX IPOLECCOB U  SBICHUH; IPEACTaBIATH
UHPOPMALIMIO C TIOMOLIbIO TAONWI[ M JUArpaMM; HCCIEAOBaTh CTATHCTUYECKHE
JaHHbIE, B TOM 4YHCJIE€ C NPUMEHEHHEM TIpadUuecKuX METOIOB U 3JIEKTPOHHBIX
CpeACTB; TpaHUuUecCKd HCCIENOBaTh COBMECTHbIE HAOMIONEHUS C IOMOIIbBIO
JMarpaMM pacCenBaHMs U JIMHEMHOW perpeccun

YMeHne omnepupoBaTh MOHSTUSMHU: CIIyY4aHBIH OIBIT W CIIy4ailHOEe COOBITHE,
BEPOSTHOCTb  CIYy4YalHOTO COOBITHS; YMEHHME BBIUUCIATH BEPOSTHOCTh C
UCIIOJIb30BaHUEM TIpaUuecKuXx METOJO0B; IPUMEHATH (QOPMYJIbl CIOXKEHUS U
YMHOXKEHUSI BEPOSATHOCTEH, (GopMyisly MOJHOM BeposTHOCTH, Gopmyny beprymm,
KOMOMHATOpHbIE (aKThl U (POPMYJIbI; OLIEHUBATh BEPOSITHOCTU PEAIbHBIX COOBITUIA;
YMEHHME ONEpUPOBAaTh TOHATUSAMU: CllydailHas BEJIMYMHA, PACIpPENEICHHE
BEPOATHOCTEH, MAaTEMAaTUYECKOE OKUJAaHUE, JUCIEPCUsl U CTAaHAAPTHOE OTKIOHEHHE
CllydalfHOM BENMYMHBI, (QYHKIMM pacupeieseHuss M IUIOTHOCTH PaBHOMEPHOTO,
NOKa3aTeIbHOI0 U HOPMAJIBHOIO PACIPENEIICHH; YMEHUE UCIOIb30BaTh CBOICTBA
M3YYEHHBIX PacHpeleNICHUN [UIsl pEelIeHMs 3a7a4; 3HAKOMCTBO C IOHATHSAMM: 3aKOH
0OJBIIMX YHCEN, METOJAbl BBIOOPOUHBIX HCCIIEIOBAaHUI; yMEHHME IPUBOAUTH
OpUMEpPBI MPOSIBICHHUST 3aKOHA OOJBIIMX YHUCET B HPUPOAHBIX M OOIIECTBEHHBIX
ABJICHUSX; YMEHHE ONEpUPOBATh MOHATHSIMH: COYETaHHE, NEPEeCTaHOBKA, YUCIIO
COYETaHUll, YHUCIIO TepecTaHOBOK; OuHOM HpIOTOHA; yMeHHE NPUMEHSTH
KOMOMHATOpHbIE (aKThl M pACCYXKACHMUSI JUld pElIeHus 3ajad; OlLIEHHWBATh
BEPOSITHOCTH PEAIbHBIX COOBITHH; COCTAaBIATh BEPOATHOCTHYIO MOJEIb H
UHTEPIPETUPOBATH MOJTYYEHHBIN pe3yabTaT

YMeHue omnepupoBaTh MOHATUSMHU: TOYKA, MpsMasi, IJIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, JIy4, BeJIMYMHA YIJIa, ITIOCKUNA YToJl, IBYTPaHHBIN YTro, TpEXTPaHHBINA yrod,
CKpEIMBAIOIINECs TpsAMbIE, MApPAICIbHOCTh U MEPIEHIUKYISIPHOCT MPSMBIX U
IUIOCKOCTEM, yTroJl MeXAy NpSAMBIMH, YroJd MEXAY HpSIMOH U IUIOCKOCTBIO, YTOJI
MEXJy TUIOCKOCTSIMH, PAacCTOSIHME OT TOYKH /0 IJIOCKOCTH, PACCTOSIHHE MEXKIY
IPSIMBIMHU, PACCTOSTHUE MEXY IUIOCKOCTSIMH; YMEHHME MCIOJIb30BaTh IIPU PELICHUU
3a1a4 U3y4yeHHbIe (DAaKThl U TEOpPEMbl IJIAHUMETPUU; YMEHHE OLEHUBATh pa3Mephbl
00BEKTOB OKPYKAIOIEro MHUPA; CTPOUTh MAaTEeMAaTHYECKHE MOJEIH C IMOMOILBIO
FeOMETPUUECKUX MOHSITUA U BEJIMYHMH, pEelIaTh CBSI3aHHBIE C HUMHU IMPaKTHYECKHE
3a1a4n




YMeHue onepupoBaTh MOHATHUSAMH: IUIOIAAb  GUrypel, o00bEM  urypsl,
MHOTOTPAaHHHK, IPABWIBHBIH MHOTOTPAaHHHMK, CEYCHHWE MHOTOTPaHHHKA, KYO,
napaujieNenunes, npusMa, nupamMuza, GUrypa u moBepXHOCTh BpaIlEHUs, [IHIHHIID,
KOHYC, mmap, cdepa, mIomans chepsl, Ionans TOBEPXHOCTH MUPAMUIBI, TPU3MBI,
KOHyCa, IWIMHIpA, 00bEM Ky0a, MPsIMOYTOJIBHOIO Mapauleenunesa, TupaMuIbl,
OpU3MBI, HWIMHIPA, KOHYCa, Iapa, pa3BEPTKA MOBEPXHOCTH, CEUYEHHsS KOHYCa H
IWIMHApPA, HapajuleJbHble OCH WJINM OCHOBAHUIO, CEUEHME IIapa, IUIOCKOCTb,
10 Kacaromiascs cepsl, HUINHIPA, KOHYCa; YMEHHUE CTPOUTH CEYeHHUEe MHOTOTPAaHHHUKA,
n300pakaTh MHOTOTPAaHHUKH, (DUTYPHI U TOBEPXHOCTH BPAILICHHS, UX CEUCHHUS, B
TOM YHCJIE C TIOMOINBIO DJICKTPOHHBIX CPEACTB; YMEHHE HPUMEHSATh CBOMCTBA
reoMeTpuuecKkux  (uryp, caMoCTOATENbHO  (OPMYIHMPOBATH  ONpPEACIICHUS
u3y4aeMblX (GHUryp, BBIABHIaTh THUIIOTE3Bl O CBOIMCTBAX H  IpPU3HAKax
reoMeTpruuecKux (uryp, oO0CHOBBIBATh WJIM ONPOBEPraTh MX; YMEHHE MPOBOIUTH
Ki1accuuKanuio (GUryp IO pPa3IM4YHBIM IIPH3HAKaM, BBIIOJIHATH HEOOXOIUMBIE
JIOTIOJTHUTEIIbHBIE TOCTPOCHUS

YMeHue omnepupoBaTh MOHATUSIMH: JIBIDKEHHE B IPOCTPAHCTBE, MapauIeIbHBIN
HEepeHoC, CUMMETPHS Ha IUIOCKOCTH M B NPOCTPAHCTBE, MTOBOPOT, MPEeoOpa3oBaHUE
no00us, mofo0HbIe PUTYPBI; YMEHHE PAaclo3HABaTh PaBHBIC U MOJ0OHBIE (BUTYPHI,
B TOM YHCJI€ B NPHPOJE, UCKYCCTBE, apXUTEKTYpPE; UCIIOJIb30BATh F€OMETPUIECKUE
OTHOIIEHHSI TIPU PEUICHWU 33/1a4; HAXOAWTh T'€OMETPUYECKHE BEIWYHHBI (IJIMHA,
yTroJ, IUIoIaab, 00bEM) NMpU PELICHUH 337a4d U3 JIPYTUX y4eOHBIX NMPEIMETOB U U3
peabHON JKW3HU; YMEHHE BBIYHCISITH T€OMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
Iomaas, 00bEM, IUIOIAAb ITOBEPXHOCTH), MCIONB3YS H3YYEHHbIE (OPMYIBI U
METOJl, B TOM 4YHCIIC: IUIOMIAJb ITOBEPXHOCTH THPAMUJBI, TPHU3MBI, KOHYCa,
WIMHAPA, IUIomans chepsl; 00bEM Kyba, HPSMOYTOJBHOTO MapasulelieuIeaa,
NUpaMUZIbl, MPU3MBL, IWJIMHIpPA, KOHYyCa, IIapa; YMEHHE HAXOIUTh OTHOIICHHUE
00BEMOB MOJOOHBIX PUTYD
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YMmenue OINCpHUpPOBaATh INOHATUAMMU: MPAMOYIOJIbHAA CHUCTEMA KOOPAWHAT, BCKTOD,
KOOpAWHATBI TOUYKHU, KOOPAUHATBHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BCACHHUEC BECKTOPA
Ha 4YHCJIO, Pa3JIOKCHUC BCKTOpa II0 6a3Hcy, CKaJIIpHOC NPOU3BCACHHUE, BCKTOPHOC
MMPOU3BCACHUC, YI'OJ MCKAY BCKTOpaMH; YMCHHC MHCIIOJIb30BATh BeKTOpHLIﬁ u
KOOpI[I/IHaTHHﬁ METOA MId PEIICHHA TCOMCTPHUYCCKUX 3adad MW 3adad JAPYyrux
y‘le6HLIX IpeaAMETOB
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YMeHue BbIOMpaTh MOAXOAALIMM METOA Ui pelleHus 3aJadd; [OHHUMaHue
3HAYMMOCTH MAaTeMaTUKH B M3YYEHHM HPUPOJHBIX M OOLIECTBEHHBIX IMPOLIECCOB U
13 ABJICHWM; YMEHHME pacCIO3HaBaTh INPOSBICHUE 3aKOHOB MATEMATUKU B HCKYCCTBE,
YMEHUE NPUBOJIUTH IMPHUMEPbI MAaTEMATHYECKUX OTKPBITUHA POCCUNMCKOW M MHUPOBOM
MaTE€MaTU4YeCKOU HAyKH

HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMBIX HA EI'D I1O

MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BIYUCTICHUS
1.1 Harypanbnsle u nensie yncna. [Ipu3Haky JeIMMOCTH HEIbIX YUCEI
12 Panmonanehpie uncna. OOBIKHOBEHHBIE M JECATUYHBIE JPOOM, MPOIEHTHI, OECKOHEYHBIE
) MePHOANYECKHE IPOooH
13 Apnq)MeTqueCKHﬁ KOpeHb HaTypalbHOW cTerneHu. [leiicTBus ¢ apuMeTHUEeCKUMH KOPHIMU
HaTypaJIbHOW CTENEHU
1.4 Crenens ¢ nenslM nmokasareneM. CTeneHb ¢ pallMoHAIbHBIM NT0Ka3arenaeM. CBOMCTBa cTeNEeHU
15 CuHyCc, KOCMHYC M TaHI€HC 4YHMCIIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC, apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa
1.6 Jlorapudm yncna. JlecaTuuHble U HATYpaJIbHBIE JOrapu(MbI
1.7 JleiictButenbHple  umcia. Apudmernyeckue omnepanuud ¢ JeHCTBUTENIBHBIMH  UYHCIAMH.




[TpuOnmk€HHBIE BBIYUCICHUS, TPAaBHJIA OKPYTJEHUS, TNPUKHIKA W OICHKA pe3yibTara
BBEIYMCIICHUH

1.8 [IpeobOpa3zoBanme BeIpaKEeHUN
1.9 TIIpeoOGpa3oBaHue BhIpaKCHUI
2 YpaBHEeHUs 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-paAIIIOHAIBHBIE YPAaBHEHUS
2.2 HppauuoHaibHble ypaBHEHUS
23 Tpuronomerpuyeckue ypaBHEHUs
24 [Toka3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenble 1 TpoOHO-paIOHATBHBIC HEPABEHCTBA
2.6 HppannoHajibHbIE HEPAaBEHCTBA
2.7 [TokazaTenbHbIC U JOrapu(hMHUUSCKIE HEPABCHCTBA
2.8 TpuroHomeTpuyeckre HEpaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB
2.10 YpaBHEHUsI, HEPABEHCTBA U CUCTEMBI C MapamMeTpaMu
2.11 Cucrembl TMHEHHBIX YPABHEHUH.
3 OyHKIMH U TpaQuKH
31 @Oynkus, cnocoObl 3amanus QyHkuuu. ['padux Qyskmun. BzanmHOo oOpaTHBIE (QyHKIUH.
' Uérnble u Heu€THbIe QyHKImU. [leproanueckue GpyHKIUN
Ob6nacTh ompeneneHuss U MHOXKeCTBO 3HaueHudd ¢(ynkuumu. Hymu ¢yskuauu. IlpomexyTtku
3.2 3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIIMH. MaKCUMyMBI W MHUHHUMYMBI
¢byukiuu. Haubonpliee 1 HauMeHbllee 3HaYeHHe (PyHKIUN HA IPOMEKYTKE
33 Crenennas GyHKIUS ¢ HaTypaldbHBIM U LIEJBIM MOKa3areneMm. E€ cBolicTBa u rpadux. CoiicTBa
¥ TpaduK KOPHS 71-0U CTETICHH
34 Tpuronomerprudeckue QYHKIMH, UX CBOWCTBA U TpaQuKu
3.5 [TokasarenpHas u orapudmmudeckas GyHKINUN, IX CBOMCTBA U TpadUKH
36 Touku paspeiBa. AcuMnToThl rpagukoB QyHkuuil. CBONCTBAa (YHKIMIA, HEMpPEpHIBHBIX Ha
OTpe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 33JaHUSI TOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckas U reomeTpuyeckas nporpeccuu. @opmyia CI0KHBIX MPOILIEHTOB
4 Havana matematnueckoro aHanusa
4.1 [IpousBonHas ¢pyHkuu. [Ipon3BoiHbIE 371€MEHTAPHBIX (PYHKIIHHA
49 [IpumeHeHne TPOM3BOAHONW K HCCIENOBAHUIO (PYHKIMH HAa MOHOTOHHOCTh U JKCTPEMYMBI.
) Haxoxnenrne HaubobIero 1 HauMEHbIIEro 3Ha4eH!sl PyHKIIUY Ha OTpe3Ke
4.3 [IepBoobOpaznas. MuTerpan
5 MHoOkecTBa U JJOTHKA
5.1 MHOXeCTBO, onepaluu HajJ MHOKecTBaMH. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB U cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpsiMble ¥ MJIOCKOCTU B MPOCTPAHCTBE
7.3 MHororpanHuk#
7.4 Tena v MOBEpXHOCTH BpalleHUs
7.5 KoopanHatsl U BEKTOPBI




