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HOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomerpus» 6a3oBoro ypoBHs g odydaromuxcesa 10 —11 xnaccos pazpaborana
Ha ocHoBe dejepanbHOrO0 rocyAapCTBEHHOIO 00pa30BaTENbHOIO CTaHuapTa CpeaHero ooduiero oOpa3oBaHMs, C yu&roMm
COBPEMEHHBIX MHPOBBIX TPEOOBAHUMN, NPEABABIAECMBIX K MAaTEMaTHYECKOMY OOpa30BaHHIO, M TPAAMLHNA POCCHUICKOTO
oOpaszoBanusl. Peasinzanus nporpaMmbl 0OECIICUNBACT OBJIA/ICHUE KIIFOUEBBIMH KOMIIETCHIIUAMH, COCTABJIAIOIIMMHU OCHOBY IS
CaMOpPAa3BUTHS U HEMPEPBIBHOTO 00pa30BaHUs, LETOCTHOCTh OOIIEKYIbTYPHOTO, JMYHOCTHOTO W MO3HABATENILHOTO PAa3BUTHS
JUYHOCTH 00YUaIOIINXCS.

HEJIN U3YUYEHUA YYEBHOTI'O KYPCA

Baxxnocts y4eOHOTO Kypca TeOMETpHHM Ha YpOBHE cpeaHero oOmiero oOpaszoBaHusi O0yCIOBIEHA MPAKTHIECKOM
3HAYUMOCTBIO METANPEIMETHBIX U TMPEAMETHBIX PE3YNIbTaTOB OOYUEHHs] TEOMETPUH B HAMPaBICHUM JTUYHOCTHOTO Pa3BUTUSA
obydatomuxcs, GopMupoBaHusi GyHKIIMOHATHHOH MaTEeMaTHYECKON TpaMOTHOCTH, U3yUEHHUs JAPYTUX YUEOHBIX TUCIUTLINH.
PazButne y oOydaromMxcs NPaBWIBHBIX MPEACTABICHUI O CYHIHOCTH M MPOUCXOKICHUHM TC€OMETPUYCCKUX aOCTPaKIUi,
COOTHOLIEHUH PEaTbHOTO W UJEANBHOT0, XapaKkTepe OTPaKeHUsI MATEMAaTUYECKOM HAayKOW SIBJICHHUM M MPOLIECCOB PEATILHOTO
MHUpPa, MECTE TE€OMETPHUH B CHUCTEME HAYK U POJIM MATEMATHYECKOTO MOJCITHPOBAHHUS B HAYYHOM MO3HAHUM M B MPAKTHKE
CocoOCTBYET (POPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHMS YHAILIUXCA, a TAKKE KAUeCTB MBIIIJICHUS, HEOOXOIUMBIX ISt
ajanTalii B COBPEMEHHOM OOIIIECTBE.

['eoMeTpus gBisieTCsl OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE Cpe/IHEro 00I1Iero o0pa3oBaHus, Tak Kak obecreyrnBact
BO3MOXXHOCTb U3yU€HUS KaK TUCIUIUIMH €CTECTBEHHO-HAYYHOW HAIPaBIEHHOCTH, TaK U TYMaHUTaPHOH.

Jloruueckoe MblIeHne, GopMUpyeMOoe TIPY U3YUYEHHH 00yUalOIUMUCS TTOHATUIHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU
LEHOYKU JIOTHYECKUX YTBEPKIACHUN B X0JI€ PEIUCHHUS T€OMETPHUUCCKUX 3a/1a4, YMEHHE BBIIBUTaTh U OIPOBEPIraTh I'MIIOTE3bI
HEIIOCPEICTBEHHO HCIIOIB3YIOTCS IIPY PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO LIUKJIA, B YACTHOCTH U3 Kypca (DU3HKH.

YMeHHe OpUeHTUPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb BO BCEX OOJACTAX AEATEIBHOCTH YEIOBEKA.
OpueHTalus 4yenoBeka BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COLMAIBHOTO OBITHS, (POpMa OTpasKeHUs
OKpYKAIOIIeT0 MHUpa, YCJIOBHE YCIHEIIHOTO TO3HAaHHsS M aKTUBHOTO Ipeo0pa3oBaHMs ACHCTBUTENbHOCTH. OmnepHpoBaHUE



MPOCTPAHCTBCHHBIMU OOpa3aMu OOBCAUHSACT pa3HbIC BUABI YUCOHOW W TPYAOBOU JCATCIBHOCTU, SIBISCTCA OJHUM W3
npo(hecCHOHALHO BAaKHBIX KayecTB, MOATOMY akTyallbHa 3ajada (OpPMHUPOBaHHS Yy OOYydalOUIUXCS MPOCTPAHCTBEHHOTO
MBILIJICHUS] KaK Pa3sHOBHIHOCTH OOpPA3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K MPaKTHUECKOMH
JIEATEIBHOCTH 110 MHOTUM HAIIPABIICHUSIM.

Ilenb ocBoeHHMS MporpaMMbl yueOHOro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 0OydcHHUS — 00I1e00pa3oBaTeiIbHOC 1
OOIIEKYJbTYpHOE pPAa3BUTHE OOYYAIOMIMXCS uepe3 OO0ecrneuyeHHE BO3MOXHOCTH TNPUOOPETEHHUSI W HCIIOJIb30BAHUS
CUCTEeMaTUYECKUX TEOMETPUYECKUX 3HAHUM W NEHCTBUH, ClIeHN(PUIHBIX TEOMETPHH, BO3MOKHOCTH YCIEIIHOTO MPO0IKCHHS
o0Opa3oBaHMs 1O CIENHATBLHOCTAM, HE CBI3aHHBIM C MTPUKJIAIHBIM UCIOJIE30BAHUEM T€OMETPUH.

[Iporpamma no reomeTpun Ha 6a30BOM YPOBHE MpeTHA3HAUCHA /ISl 00YUYAIOIIUXCS CPETHEH IITKOJIBI, HE UCTIBITHIBABIIINX
3HAYUTEIHHBIX 3aTPYIHEHNH Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Takum o0pazom, odyuaromuecs Ha 6a30BOM ypOBHE
JIOJDKHBI OCBOWTH OOIIHE MaTeMaTHYECKHUE YMEHHs, CBSI3aHHBIE CO CHEIHU(PUKON TeOMETPUH U HEOOXOJUMBIC IS JKU3HH B
coBpeMeHHOM obmiecTBe. KpoMe 3TOT0, OHM MMEIOT BO3MOKHOCTh U3YUHTh T€OMETPHI0 OoJiee TiTyOoKo, €Clu B JabHEHIIIEM
BO3HUKHET HEOOXOJUMOCTh B TEOMETPUUECKUX 3HAHUIX B IPO(PeCcCHOHATBHOM NeATENbHOCTH.

JlocTuKeHHE LEeAH OCBOECHMSI MPOTPaMMbl OOECIEUMBAETCSA PEIICHHEM COOTBETCTBYIOIIMX 3adad. [IpnopuTeTHBIMHU
3a/1a4aMu OCBOeHMS Kypca «I'eoMerpun» Ha 6a3o0BoM ypoBHe B 10—11 kiaccax sBsSoTCA:

e (QopMupoBaHUC MPECACTABICHUS O TCOMETPUU KaK YaCTH MHUPOBON KyJIBTYphl U OCO3HAHHUC €€ B3aHMMOCBSI3H C

OKPY>KaIOIIUM MUPOM;
e (opmupoBaHue MPEACTaBACHIS 0 MHOTOIPAHHUKAX M TeJlaX BPALICHHS KaK O BAXKHEHIIIMX MATEMATUYECKHUX MOIETIAX,
MO3BOJIAIOIINX OMUCHIBATh U U3Yy4aTh pa3Hble SIBICHUS OKPY:KaIOIIEro MUPAa,
e (opMupoBaHUC YMCHHUS paclo3HaBaTh Ha YepPTEkKaxX, MOJICISX U B peaIbHOM MUPE MHOTOTPAHHUKY U Tesia BpalllCHHUS;
e OBJIAQJICHUEC MCTOJIaMHU PEIICHUS 3a/1a4 Ha TOCTPOCHUS Ha U300PAKCHUSX MTPOCTPAHCTBEHHBIX PUTYD;
e (QopMupoBaHUC yMCHHS OICPUPOBATH OCHOBHBIMH IOHSTHSIMH O MHOTOIPDAHHHMKAX M TCJaxX BpaICHUS W HX
OCHOBHBLIMH CBOMCTBaMU,;

e OBJAJICHUE AITOPUTMAMH PEUICHHS OCHOBHBIX THNOB 3aaa4; (OPMHUPOBAHHE YMEHHS TPOBOJAWTL HECIOKHBIE
JIOKA3aTeNIbHBIE PACCYKICHHS B XOJE PEIICHUS CTEPECOMETPUUYECKUX 33724 M 33/1a4 C IPAKTUIECKUM COJEPIKAHUEM;

e Pa3BUTHE WHTEUICKTYalbHBIX H TBOPYECKHX CIOCOOHOCTEN 0Oyd4arommxcsi, NO3HABATEIbHOM AaKTUBHOCTH,
UCCIIENOBATEIIbCKUX YMEHUH, KpUTHIHOCTH MBITIIICHUS



e (opmupoBaHue (PYHKIHOHAIBHON TPaMOTHOCTH, PEJICBAHTHONH TI'€OMETPHUU: yYMEHHME pAcIIO3HaBaTh MPOSBICHUSA
r€OMETPUYECKHX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX JKW3HEHHBIX CUTYyallUsX W MpU HU3yHYEHUU
JAPYTUX Y4eOHBIX NpPEIMETOB, NPOSBICHUSA 3aBUCUMOCTEM W 3aKOHOMEPHOCTEH, (POpMYIHpPOBATH UX Ha SI3bIKE
rE€OMETPUN U CO3JaBaTh I'€OMETPUUYECKHE MOJECIIN, IPUMEHATh OCBOCHHBIN I'€OMETPHUUYECKHIA anmapar il peleHus
[IPaKTUKO-OPUEHTUPOBAHHBIX 32/1a4, HHTEPIIPETUPOBATH U OLEHUBATD [10JIYYEHHBIEC PE3YIIbTaThI.

OTAMYUTENBEHON 0COOEHHOCTBIO IPOIPAMMBI SIBJIAETCS BKIIOYEHHE B KYpPC CTEPEOMETPHH B Ha4aJle €ro u3yueHus 3ajad,
pelaeMbIX Ha YpPOBHE HMHTYUTHMBHOTO TMO3HAHUS, W ONPEAENEHHBIM 00pa3oM OpraHW30BaHHAs padoOTa HaJl HUMH, 4TO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMYECKOTO M TPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJHPYET NPOTEKAHUE HHTYUTUBHBIX
IIPOLECCOB, MOTUBUPYET K NAIBHEUIIEMY U3YUEHHUIO PEIMETA.

[Ipenmourenue oTaaETCs HATTAAHO-KOHCTPYKTUBHOMY METOIY OOyU€HUs, TO €CTh TEOPETUIECKUE 3HAHUS UMEIOT B CBOEH
OCHOBE UYBCTBEHHOCTB MPEIMETHO-MPAKTUYECKON JIEATENBHOCTHU. Pa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUN Y YUAIIIUXCSA
B Kypce CTEpEOMETPHM MPOBOJAMUTCS 3a CUET pPENIEHUs 33/]a4 HAa CO3JaHME NPOCTPAHCTBEHHBIX O0pa3oB M 3ajady Ha
OIEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpa3amu. Cozganue oOpaza mpOBOAMUTCSA C ONMOPOM HA HATISIAHOCTH, a ONMEPUPOBAHHE
00pa3oM — B YCJIOBHSIX OTBIICUCHHSI OT HATJISITHOCTH, MBICIIEGHHOTO U3MEHEHUS €r0 UCXOAHOTO CONEPIKaAHUS.

OcHoBHBIE coaepkaTenpHble JUHUM Kypca «I'eomerpun» B 10—11 kiaccax: «MHororpanHukn», «lIpsiMblie U MIOCKOCTH
B IIpOCTpaHCTBe», «Tema BpamieHus», « BekTopbl M KOOpPIHMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JIOTMYECKUX YMEHMIA
pacnpeenseTcs He TOJIBKO I10 COJEPKaTEIbHBIM JIMHUSAM, HO U I10 F'0/1aM 00y4YeHUS Ha YPOBHE CPETHETO OOLIETO 00pa3oBaHUs.

Conmepxanne 00pa3oBaHHsA, COOTBETCTBYIOLIEE MPEAMETHBIM pPE3yJbTaTaM OCBOEHHS paboded Mporpammsl,
pacnpeaesnéHHbIM M0 rojiaM 00y4eHus, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI OBIaJ€HUE T€OMETPUUECKUMHU MTOHSATUIMHU
M HaBBIKaMHU OCYIIECTBIUIOCH MOCIIEAOBATEIBHO M MOCTYNATEIbHO, C COOIIOACHUEM NMPUHIUIA PEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY T'€OMETPUUECKUX MPEACTABICHUN 00ydaromuxcs, paclupss U yriiyosss e€,
oOpasyst IIPOYHBIC MHO>KECTBEHHBIEC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenue reometpun oTBOIUTCA 2 yaca B Henemro B 10 kiacce u 1 vac B Hegemto B 11 knacce, Bcero 3a asa roaa
obydenus - 102 yqaeOHbIX Haca.



COIEPKXAHHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsaMbIe M TVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIC TIOHATHS CTEpeoMeTpud. Todka, mpsMas, IUIOCKOCTh, NMPOCTpaHCTBO. [loHsiTHE 00 akcHoOMaTHYECKOM
IIOCTPOCHHUH CTEPECOMETPHUH: aKCHUOMBI CTEPECOMETPUN U CIEACTBUS U3 HUX.

B3auMHOeE pacIioioKeHHE MPAMBIX B IIPOCTPAHCTBE: IIEPECEKAKOIINECS, APAJUICIBHBIC U CKPELIUBAIOIIUECS IIPSMBIC.
[TapaienbHOCTh MPSMBIX U TUIOCKOCTENW B MPOCTPAHCTBE: MAPAIJIEIbHBIE MPAMBIE B MPOCTPAHCTBE; MAPAILIETBHOCTh TPEX
NPAMBIX; MAPAIIETBHOCTh MPSIMON M TJIOCKOCTH. YTJIBI C COHAIPABJICHHBIMH CTOPOHAMHM; YIOJI MEXJY MPSIMBIMU B
npocTpancTBe. [lapannenbHOCTh MIIOCKOCTEN: NapaIe/IbHbIE IIIOCKOCTH; CBOMCTBA MapaJUIeNIbHBIX IITOCKOCTEN. [IpocTenme
MIPOCTPAHCTBEHHBIE (PUTYPHI HA THIOCKOCTH: TETPAdP, Ky0, mapauieNenuIie l; MOCTPOSHNE CEUCHHI.

[TepneHaUKyASPHOCTD MPSIMOK U IUIOCKOCTHU: TMEPIEHIUKYISIPHBIE MPAMBIE B MPOCTPAHCTBRE, MPSIMBIC MAPAJIIICITBHBIE U
MEPIEHAUKYJISIPHBIE K IUIOCKOCTH, TPU3HAK TEPHEHIUKYISIPHOCTA TMPSIMOM H IUIOCKOCTH, TEopemMa O NpsIMOU
NEPIEHIVKYJIAPHON TNIOCKOCTU. YTJIbI B IIPOCTPAHCTBE: YIOJl MEXKAY IPSMON U MIIOCKOCTHIO; IBYTPAHHBIA YroJl, JUHCHHBIN
yroa ABYIrpaHHOro yria. llepneHIuKynsp U HAKIOHHBIC: PACCTOSHUE OT TOYKH 10 IUIOCKOCTH, PACCTOSHHUE OT MPSMOU 10
MJIOCKOCTH, TIPOSKIUS (UTYPHl Ha TUIOCKOCTh. [lepneHmuKyIIpHOCTh IUIOCKOCTEH: MPU3HAK MEPNEHAUKYIIPHOCTH JBYX
IUIOCKOCTEHN. TeopeMa 0 TpEX NMEPICHIUKYIIAPAX.

MHOrorpaHHuKHu

ITonsiTHe MHOTOrpaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBIITYKJIBIE M HEBBIMYKJILIE MHOTOTPAHHUKH; Pa3BEPTKA
MHororpanHauka. [Ipusma: n-yronabHas npu3Ma; rpaHd U OCHOBAHUS IPU3MBbL; IIpsiMast U HAKJIOHHAs MpU3Mbl; OOKOBasI U MOJIHAS
MOBEPXHOCTh MNpu3Mbl. [lapannenenunen, npsAMOYroOJbHBIA MapaviesienuIea] W ero cBoucTBa. llupamupa: n-yrojbHas
nipamMuia, FPaHd U OCHOBAHKE ITUPAMUIbI; OOKOBAs U TIOJTHAS TOBCPXHOCTH MUPAMHU/IBI; MIPABHIIBHAS U yCCUCHHASI TUPAMU/IA.
DJIEMEHTBI TPU3MbI ¥ TupaMuibl. [I[paBuiibHbIC MHOTOIPAaHHUKH: IIOHSTHE NIPABUIIBHOTO MHOTOI'PAHHUKA; IIPABUIIbHAS [IpU3Ma
U TIpaBWIbHAS UpaMuUa; TpaBWIbHas TPEYrojibHas MUpaMu/ia U paBUIbHBIN TeTparaAp; ky0. [IpencraBiaeHue o npaBUIbLHBIX
MHOTOTPaHHHUKAX: OKTA3Ip, AOACKAAP U UKOocadap. CeueHUs: MPU3MbI U MUPAMU/IBL.

CumMeTpuss B NPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTENBHO TOYKH, MPAMOM, IIOCKOCTH. DJIEMEHThl CUMMETPHUU B
NUPAMUJIAxX, MapajyIeIenuneax, IpaBUiIbHbBIX MHOTOTPAHHUKAX.



Brruncnenue 31€MEHTOB MHOTOTPaHHHKOB: pEOpa, AuaroHanu, yriel. Iliomanps OOKOBOH IOBEPXHOCTH M IIOJHOH
MOBEPXHOCTU NPSIMOM MPU3MBI, TUIOLAAL OCHOBAaHUHU, TeEOpeMa 0 OOKOBOM MOBEPXHOCTH NMPAMOM pu3Msbl. [Lnomans 60KkoBOi
MOBEPXHOCTH M MOBEPXHOCTH MPABHIBHOM NMHPaMHJbI, TEOPEMaA O IIOWAAN yceu€éHHOW nupamuibl. [lonartue o0 oObEMme.
O6bEM IUpaMuIbl, IPUIMBIL.

[Too6ubie Tena B mpocTpaHcTBe. COOTHOLIEHUS MEXy IIOIIAISIMU II0BEPXHOCTEN, 00BEMaMHU 110100HBIX TEJI.

11 KUTACC

Tesia Bpalenus

[unuaapuueckass MOBEPXHOCTh, 00pa3zyrolue MWIMHAPUUECKON MOBEPXHOCTH, OCh IUIUHIPUYECKON MOBEPXHOCTH.
[unuaap: ocHOBaHUS U OOKOBAsi TOBEPXHOCTH, 00Pa3yIoIas W OCh; TIIONIAAh OOKOBOM M MOTHOM TOBEPXHOCTH.

Konnueckast moBepxHOCTh, 00pa3yroNife KOHNIECKON MOBEPXHOCTH, OCh M BEPIIIMHA KOHUYECKOU MoBepXHOCTH. KoHycC:
OCHOBAHUE U BEPIIIMHA, 00pa3yrolias U OCh; TIIONMA s OOKOBOM U MOJHON MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yrolue 1
BBICOTA; OCHOBAHUS U OOKOBAs MIOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, IuaMeTp; IO Ib MOBEPXHOCTH cdephl. BzauMHoe pacnonoxeHue chepsl U IIOCKOCTH;
KacaTellbHas TNIOCKOCTh K chepe; Tomaas chepol.

N3o0pakenue e BpallleHus Ha MIIOCKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOuHaiiuu Ten BpaillcHUs ¥ MHOTOTPAHHHKOB. MHOTOTpAaHHHK, ONMUCAaHHBIM okoylo cephl; chepa, BOUcaHHAs B
MHOT'OTPaHHUK, UJIH TEJIO BPAIICHUS.

[Tonsitue 06 06béMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. TeopeMa 00 00bEME MPSAMOYTOIBHOTO TApAIICIICTIUIIEIA
cneacTBus u3 He€. O0bEM HMIIMHAPA, KOHyca. O0BEM 1Iapa U mIoaab cPephl.

[TonoOHbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEXY MIIOLIAASMU TOBEPXHOCTEH, 00BEMaAMU MOJJOOHBIX TET.

Ceuenusi nwidHjpa (IapajulelibHO M IEPICHIMKYJISIPHO OCH), CEUCHUsSI KOHyca (IapaJUICJIbHOE OCHOBAaHUKO U
MIPOXOJISIIIICE YCPe3 BEPIIMHY ), CCUCHHUSI 1Iapa.

BexTopbl 1 KOOPAUHATLI B IPOCTPAHCTRE

Bektop Ha mimockoctu u B mpocTpaHcTBe. CJIOXKEHHE W BBIYUTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHUCIHO.
PaznoxkeHue BekTopa Mo TpEM HEKOMIUIAHApHbIM BekTopam. IlpaBuno mapannenenunena. PenieHue 3ajay, CBSI3aHHBIX C
MPUMEHECHUEM MPABUJI IEUCTBUM ¢ BeKTOpamu. [IpsMoyrospHas cuctemMa KOOpAUHAT B IPOCTPAHCTBE. KOOpAMHATEL BEKTOPA.



HpOCTGﬁIHHG 3a1a4i B KOOpIHHATAX. VYron MCKAY BCKTOpPAMH. CKaHHpHOG IIPOU3BCACHUC BCKTOPOB. Beruucnenue YIJIOB
MCKAY NPAMBIMH U TINIOCKOCTSMH. KOOpI[HHaTHO-BeKTOpHBIﬁ MCTOJ TP PCIICHHUHN I'COMCTPHUUCCKUX 3a/1aq.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOrpaMMbl yHeOHOro ipeaMmeTa «MaTeMaTrika» XapakTepU3yTCs:

I'pasknanckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO TPAKIAHCKON MO3UIMKU 00YyYaroIIerocs Kak aKTMBHOTO M OTBETCTBCHHOTO YICHA POCCHHCKOIO
ob1IecTBa, IPEACTABICHUEM O MaTEMaTHYCCKUX OCHOBaX (DYHKIIMOHHMPOBAHUS PA3JIMYHBIX CTPYKTYP, SBJICHHUI, HPOLICIYP
rpak/IaHCKOTO o0IlecTBa (BBHIOOPHI, OMPOCHI M IIP.), YMEHHWEM B3aUMOJICHCTBOBaTh C COLMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBHUH C UX (PYHKIIMSIMH U HA3HAUECHUEM.

IMaTpuoTn4yeckoe BOCMUTAHUE:

c(hOPMHPOBAHHOCTHIO POCCUUCKON TPaKJAHCKOW WASHTUYHOCTH, YBAXKEHHUS K MPONUIOMY M HACTOSAIIEMY POCCHUCKOU
MAaTEMATUKH, [IEHHOCTHBIM OTHOIIEHHUEM K JIOCTHKEHUSAM POCCUNCKUX MAaTEMATUKOB U POCCUMCKON MaTeMaTUYECKON MIKOJIBI,
K MCIIOJIb30BAHUIO DTUX JIOCTIKEHUH B JIPYTUX HayKaX, TEXHOJIOTUAX, chepax YKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSA

OCO3HaHUEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO HApO/a; COPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMUS, THIECKOTO
MOBEAECHHUSI, CBA3aHHOTO C MPAKTHYECKUM NPUMEHEHUEM JOCTHKEHUN HAYKU U IESITETbHOCTBIO YUEHOT0; OCO3HAHUEM JIMUHOTO
BKJIa/Ia B TIOCTPOCHUE YCTOMUHUBOTO OYIyIICTO.

JcTeTH4YecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHpPY, BKJIOUasi ACTETUKY MAaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKICHUI; BOCIPUMMYHBOCTBIO K MATEMATHUYECKUM aCTIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Du3nvecKoe BOCIIMTAHUE:

c(hOpPMHUPOBAHHOCTBIO YMCHHS IIPUMCHATh MaTCMATHUYCCKHC 3HAHHMS B MHTEPECax 3JI0POBOro M Oe3omacHoro odpasa
’KU3HH, OTBETCTBCHHOT'O OTHOIIICHUS K CBOEMY 3JI0POBBIO (3710pOBOC IUTAHHE, COATaHCHPOBAHHBIN PEXKUM 3aHATHH M OTABIXA,
peryispHas (uznueckas akTUBHOCTb); (PU3HUYECKOTO COBEPIICHCTBOBAHUSA, MPU 3aHATUAX CHOPTUBHO-03OPOBUTEILHOMN
NEATETBHOCTBIO.

TpyaoBoe BocnuTanue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOMS;, UHTEPECOM K pazIM4HBIM cdepaM NpodecCHOHATBHOM
NEATEIbHOCTH, CBA3aHHBIM C MAaTeMaTUKOM W €€ MPUJIOKEHHSIMU, YMEHHEM COBEpIIATh OCO3HAHHBLIM BHIOOp Oyayuiei
npodeccu U Peaau30BbLIBATh COOCTBEHHBIE >KU3HEHHBIC IJIaHBI, FOTOBHOCTHIO MU CIOCOOHOCTBIO K MAaTEMaTUYECKOMY
00pa30BaHUI0 MW CaMOOOpPA30BAHMIO Ha MPOTSIKCHUM BCCH JKM3HH, TOTOBHOCTBIO K AKTHBHOMY Y4YacTHIO B PCIICHUH
IIPAKTUYCCKHUX 3aa4 MaTCMaTHUCCKON HAIIPaBJICHHOCTH.

IK0JOruUecKoe BOCIUTAHME:

c(hOPMUPOBAHHOCTHIO PKOJIOTUYECKON KYJBTYpbI, TOHUMAHUEM BJIUSHUS COLMAIBHO-3KOHOMHUYECKUX MPOILIECCOB Ha
COCTOSTHUE TIPUPOJTHON U COLUAJIBHON CPEbl, OCO3HAHUEM II00AIbHOTO XapakTepa IKOJOTUUECKUX MPOOJieM; OpUEHTAINEH
Ha MPUMEHECHNE MAaTeMAaTUYCCKUX 3HAHUH IS PEIICHUs 3a71a4 B 00JIaCTH OKPYIKArOIIEeH Cpe/ibl, INTAHUPOBAHUS TIOCTYIKOB H
OLICHKH MX BO3MOJKHBIX ITOCIICICTBUAN I OKPYKAIOLIEH CPEaBbI.

IleHHOCTH HAYYHOI'O MO3HAHMS:

c(hOPMUPOBAHHOCTHI) MUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U OOIIECTBEHHOM
MPaKTUKH, MOHUMAaHHUEM MaTEMAaTHIECKON HayKH KaK chpephl 4eTOBEUECKOM EATETLHOCTH, YTANoOB €€ pa3BUTHS U 3HAYUMOCTH
JUIS. PA3BUTHUS LUMBUJIM3ALAN; OBJIAJCHHEM SI3BIKOM MATEMAaTUKW M MAaTEeMaTHYE€CKOW KYJIbTYPOU KakK CPEACTBOM MO3HAHUS
MHPA; TOTOBHOCTHIO OCYLIECTBIIATh MPOCKTHYIO U HCCIEA0BATEIBCKYIO AEATENBHOCTh HHANBUAYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHMS MpOrpaMMbl ydeOHOTO mpeamera «MareMaTHKa» XapaKTepU3YIOTCS
OBJIAJICHIEM YHUBEPCATLHBIMU NO3HABAMENbHBIMU OClCMEUAMU, YHUBEPCATbHULIMU KOMMYHUKAMUBHLIMU OelCmEUIM,
VHUBEPCANbHBIMU PE2YIAMUBHBIMU OCUCMBULMU.

1) Vuusepcanvnvie noznasamenvuvle oeticmsus, obecneyusarom opmuposanue 6Aa308biX KOHUMUBHBIX NPOYECCOos,
0Oyuarowuxcst (0c8oeHUue Memo008 NO3HAHUSL OKPYHCAIOWE20 MUpA, NPUMEHEHUE I02UYECKUX, UCCIe008AMENbCKUX Onepayull,
yMeHull pabomams ¢ ungopmayueti).

ba3oBble 1ornueckmne a1eicTBMs:

e BBISBJISITH M XapaKTEPHU30BATh CYIIECTBEHHbBIC NMPU3HAKA MATEMATHUYECKUX OOBEKTOB, TIOHITHH, OTHONICHHH MEXTY

MOHATUSAMU;, (POPMYIHPOBATH OMpPENCNEHUsl TOHATHN; YCTAHABIMBATH CYIIECTBEHHBIN NpPH3HAK KiIacCHU(pUKAIINH,
OCHOBaHWUS /1J1s1 000OIIEeHNsI M CPABHEHHS, KPUTEPUU MTPOBOIUMOTO aHAJIN3A;



BOCIIPUHUMATh, (POPMYIUPOBATH U MIPEOOPA3OBBIBATE CY)KJICHUS: YTBEPAUTCIbHBIC U OTPUIIATCIbHBIC, CIUHUYHBIC,
YaCTHBIE U 00IINE; YCIOBHBIE;

BBISIBJIATh MAaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U TIPOTUBOPEYHs B (DaKTax, JAaHHBIX, HAOTIOMCHUSIX U
YTBEPIKJICHUAX; IIpeIaraTh KPUTEPHUH JIJIsl BBISIBJICHUSI 3aKOHOMCPHOCTCH U MPOTHBOPCUHH;

JieNaTh BBIBOJIBI C HCIOJIb30BAHMEM 3aKOHOB JIOTUKH, JCAYKTHBHBIX W HWHAYKTHBHBIX YMO3AKIIOUCHHH,
YMO3aKJIHOUCHUH 10 aHAJIOTHH;

MPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTelIbcTBA MATEMATHUYECKUX YTBEPXKIECHUM (TIpsiMble W OT TPOTHBHOTO),
BBICTPaWBaTh apTryMEHTAIHIO, MPUBOAUTH MPUMEPHI M KOHTPIPUMEPHI, 0OOCHOBBIBATh COOCTBEHHBIE CYKICHUS U
BBIBOJIBI;

BEIOMpATH CrOCO0 perneHus yaeOHo# 3anad (CpaBHHBATh HECKOJIHKO BAPHMAHTOB PEIICHUS, BHIOMpATh HanOosee
MOJTXO/IAIINAN ¢ YIETOM CaMOCTOSITENTbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble nccaeaoBareabCKue JeHCTBUSA:

HCIIOJTh30BATh BOMPOCHI KaK MCCIENOBATENbCKUI MHCTPYMEHT MTO3HAHUS, (hOPMYTUPOBATH BOMPOCHI, (PUKCUPYIOIIHE
MPOTHBOPEYHE, TMPOOIEeMy, YCTaHABIUBATH MCKOMOE M JaHHOE, (DOPMUPOBATH THMOTE3Y, apryMEHTHPOBATH CBOIO
MO3ULHAI0, MHEHUE;

IIPOBOJUTH CAMOCTOSATEIIBHO CIUIAHUPOBAHHBIN HKCIICPUMCHT, HCCICIOBAHUC IO YCTAHOBICHHIO OCOOCHHOCTEH
MaTEMaTUYCCKOTO OOBEKTA, SIBJICHUSA, MPOIIECcCa, BBISBICHUIO 3aBUCUMOCTEH MEXIy OOBCKTaMH, SIBICHUSIMH,
ITPOLIECCAMHY;

CaMOCTOATENLHO  (opMynIHpoBaTh OOOOIIEHWS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOTO HAOIIOMEHNUS,
UCCIICIOBAHUS, OIICHUBATH JJOCTOBEPHOCTH MOTYUYCHHBIX PE3yIbTaTOB, BBIBOJIOB U 000OIIICHHUIT;

IIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IPOIECCA, a TAKKE BBIIBHUIATh IPEIIOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX
YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

BBISIBIISATH A€(ULUTH HHPOPMALIMK, JAHHBIX, HEOOXOUMBIX JIJIs1 OTBETA HA BOMPOC U JUISl PEILICHUS 3a1a4H;
BbIOMpaTh WH(OpPMALMIO M3 HMCTOYHHUKOB pPa3jM4YHbIX THUIOB, AaHAJIW3UPOBaTb, CHUCTEMATHU3UPOBATh U
MHTEPIPETUPOBATHh HH(OPMALIMIO PA3IMYHbIX BUIOB U (POPM MpeICTaBICHMS;

CTPYKTYpPHUPOBAaTh HHPOPMALIMIO, MPEACTABIATE €€ B PA3NUUHbIX (POPMax, WITIOCTPUPOBATH rpaduuecKy;

OLICHUBATh HAAEKHOCTh MH(DOPMALUHU IO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSM.



2) VuueepcanbHvie KOMMYHUKAmMUGHblEe OeliCmus, 00ecneyusaiom CcHOPMUPOBAHHOCb COYUATbHLIX HABLIKOSG
0Oyuarouuxcs.
Oowenue:

BOCIIPHHUMATh B (POPMYJIMPOBATH CYXKJCHHUS B COOTBETCTBHHM C YCJIOBHSIMH M ULECISIMU OOIICHUS; SICHO, TOYHO,
PaMOTHO BBIPA}KAaTh CBOIO TOYKY 3PEHUSI B YCTHBIX M IIMCbMEHHBIX TEKCTAX, JaBaTh HOSICHEHUS 110 XOAY PELICHUS
3a1a41, KOMMEHTHPOBATH MOJIYYEHHBIN PE3YIIbTAT;

B XOJ€ OOCYXKIEHHUS 3a7aBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TeMbl, MPOOJEMBbI, PEILIAEMONW 3a]auH,
BBICKA3bIBATh WJECH, HALEJIEHHBIE HA TOUCK PELIEHMWA; COIMNOCTABIATH CBOM CYXACHUS C CYXKICHUAMH APYTIHX
YYaCTHHKOB JTMANIOTa, OOHAPYXKMBATh pa3jU4Me W CXOJCTBO TO3WIIHKA, B KOPPEKTHOU (opme dopMmynupoBath
pa3HOrIacusi, CBOM BO3PAKEHNUS,;

NPE/ICTABIATh PE3YAbTATHl PEUICHUS 3a/1aud, DKCIEPUMEHTA, UCCIEA0BaHUs, MPOEKTA; CAMOCTOSTEIBHO BBIOUPATH
(opMat BBHICTYIUIEHHS C YUETOM 3a/1au MPE3EHTAIUU U OCOOEHHOCTEN Ay IUTOPHUH.

CoTpyaHu4€ecTBO:

MOHMMATh U UCIOIb30BaTh NPEUMYILECTBA KOMAHIHOW W MHAWBHUyalIbHOM pabOThl MPH PEIICHUH YUEOHBIX 3a]1a4;
MPUHUMATh LIeJb COBMECTHON EATEIbHOCTH, IIIAHUPOBATH OPraHU3alKi0 COBMECTHOM pabOThl, pacnpenensTh BUIbI
paboT, JOroBapUBAThCS, 00CYKIATh MPOIIECC U PE3yIbTaT paboThl; 0000IIATH MHECHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B IPYMIIOBHIX (hopMax paboThl (00CyxaeHMs, 0OMEH MHEHUH, «MO3TOBBIC IITYPMbI» Y HHBIC); BBITIOTHATD
CBOIO 4acTb pabOThI U KOOPJAUHHUPOBATH CBOU JIEUCTBHSI C APYTUMU YJI€HAMU KOMAH/bl; OLEHUBATH KAYE€CTBO CBOETO
BKJIaJIa B OOILMI MPOAYKT MO KPUTEPHSIM, CPOPMYITHPOBAHHBIM YHYaCTHUKAMH B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pezynamuensie oeticmaus, obecneyusarom Qopmuposanue CMulCl08blX YCMAHOBOK U HCUSHEHHbIX

HABLIKOS TUHHOCHIU.
Camoopranuzamnus:

COCTaBIISITh IIAH, AJITOPUTM PEIICHHUS 33J1a4H, BEIOUPATh CIIOCO0 pPEIIEHUS C YUETOM HMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATH U KOPPEKTUPOBATH BAPHUAHTHI PEUICHUN C YUYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:



e BJIQJACTh HABBIKAMH II03HABATCIBHON peduIcKCHMM KaK OCO3HAHHS COBEpIIAEMBIX JEHCTBHUI M MBICIHUTEIBHBIX
MPOLIECCOB, UX PE3YILTATOB; BIAAJACTh CIOCOOAMHU CaMOIMPOBEPKHU, CAMOKOHTPOJISI Mpoliecca U pe3yibTaTa pelieHus
MaTeMaTHYECKON 3a4auy;

e IIPCABHUACTH TPYAHOCTH, KOTOPBIC MOTYT BO3HUKHYTD IIPU PCILICHUH 3a1a4H, BHOCUTH KOPPEKTUBBI B JICSATCILHOCTD Ha
OCHOBE HOBBIX OOCTOSITCIIBCTB, JIAHHBIX, HAUJICHHBIX OIMHMOOK, BHISIBJICHHBIX TPYIHOCTCH;

e OILICHMBAaTh COOTBETCTBUE pE3yJbTaTa LU U YCIOBUSIM, OOBSICHATH MPUYUHBI TOCTHKECHUSI WIU HEJOCTUKEHUS
pPEe3YJbTATOB EITEIBHOCTH, HAXOUTh OIIMOKY, aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATDBI
10 KJIACC

OnepupoBaTh NOHATUAMHU: TOUYKA, PAMast, IIOCKOCTb.

IIp¥MEHSATh aKCHOMBI CTEPEOMETPHUH U CJIEJICTBUS U3 HUX IPU PEIICHUH F'€OMETPUYECKHUX 3a]1ay.

OnepupoBarh NOHATUAMH: MAPAIIIETBHOCTD U NEPHEHAUKYIAPHOCTD NPAMBIX U INTOCKOCTEM.

KnaccuduiupoBaTs B3aMHOE pacoNoKEeHUE MPSMBIX U TNIOCKOCTEN B MPOCTPAHCTRE.

OmnepupoBaTh NOHATHAMU: JBYTPAHHBIN YIoJl, [PaHU JBYIPaHHOTO yria, peOpo ABYTPAaHHOIO YIJNA; JHMHEHHBIN yron
JBYTPAaHHOTO YyIJa; TpaJdyCHas Mepa JBYTPaHHOIO yTJIa.

OnepupoBarh MOHATHAMH: MHOTOTPAaHHUK, BBIIYKJbIM M HEBBIMYKJIbI MHOTOTPAHHHUK, 3JEMEHThl MHOTOTPaHHUKA,
MpaBUJIbHBIM MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHbBIE BUJIbl MHOTOTPAaHHUKOB (MUpaMUAa; MPU3Ma, MPSIMOYTONbHBINA Mapaieaenunea, Kyo).

KilaccupuumpoBars MHOIOI'PaHHUKH, BbIOHMpass OCHOBaHMS JUIA KIACCHU(PUKAUMU (BBIIYKJIBIE W HEBBIIYKJIbIC
MHOI'OIPAHHMKY; IIPABUJIbHBIE MHOIOTPAaHHUKH; IIPSMBIE M HAKJIOHHBIC IPU3MBI, [1apaJuICICIIUIIC/bI).

OneprpoBaTh NOHATUSMH: CEKYLIAs NIOCKOCTh, CEUEHNE MHOTOTPAHHUKOB.

OOBACHATH NPUHIMIIBI TIOCTPOEHUS CEYEHUH, UCTIONB3YS METOJ CIIEOB.

CtpouTh cedyeHrss MHOTOIPAHHUKOB METOJIOM CJIEIOB, BBIITOJIHATH (BBIHOCHBIE) IIJIOCKME YEPTEKHU U3 PUCYHKOB ITPOCTHIX
00BEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHH3Y.



Peinate 3aaum Ha HaxXOXKJCHUC TCOMCTPHUYCCKUX BEJIMYMH TO 00pas3laM WM alropuTMaM, NPUMCHSS H3BECTHBHIC
AHAJIMTUYECKUE METOJAbl MPU PEUICHUU CTAHAAPTHBIX MATEeMAaTHYECKUX 3a/7a4 HAa BBIUUCICHHE PACCTOSHUN MEXIY NBYMS
TOYKaMU, OT TOUKH JIO MPSIMOM, OT TOUKH JI0 TIJIOCKOCTH, MEXY CKPEUIUBAIOIIUMHUCS MPSIMBIMHU.

Pemate 3ayaum Ha HAXOXJCHUC TCOMETPUYCCKUX BCJIMYMH 110 00pa3lam mWid airoOpuTMaM, NMPUMCHSS HU3BCCTHBIC
AHAJIMTHYCCKUEC METOJbI MPU PEHICHUH CTaHJAAPTHBIX MATCMAaTHYCCKUX 3ajJad Ha BBIYUCIICHHC YIVIOB MCXKIY
CKPEILUBAIOIINMHUCS MPSMBIMH, MEXTY MPSMOMN U MIOCKOCTHIO, MEXY MIOCKOCTIMU, ABYTPAHHBIX YTJIOB.

Beiuncnares o0bEMBI U TUIOLIAIM MOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma, MUpaMHUIa) ¢ MpPUMEHEHUEM (HOPMYII,
BBIYUCIISATh COOTHOIICHUS MEXTY IJIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMu MTOJOOHBIX MHOTOTPaHHUKOB.

OnepupoBath NOHSATHUSIMHU: CUMMETPHS B TPOCTPAHCTBE; LIEHTP, OCh U IUIOCKOCTh CUMMETPHUU; LIEHTP, OCh U MJIOCKOCTh
CUMMETPUH QUTYPBI.

N3BnekaTh, mpeoOpa3oBLIBATH U UHTEPIPETUPOBATHL HHPOPMAIIUIO O MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUrypax,
MPEJICTABIICHHYIO Ha YepTekaxX U PUCYHKAX.

[IpumeHsaTs reomeTpruueckne (PakThl NI PEIICHUS CTEPEOMETPUUYECKHUX 3a/1ad, MPEAIOararolnX HECKOIbKO IIaroB
pENIeHMS, €CIIA YCJIOBUS PUMEHEHHUS 33/1aHbl B ABHOU (popme.

[IpuMeHsiTh MOpOCTEHIIME NPOrpaMMHBIE CPEICTBA W SIECKTPOHHO-KOMMYHUKAIMOHHBIE CHUCTEMbl MOpPH PEIICHUU
CTECPCOMETPUUCCKUX 3a]1aY.

[IpuBOAUTH MpPUMEPH MATEMATUUYCCKUX 3aKOHOMEPHOCTCH B IPUPOJC U KU3HM, PACIO3HABATH IMPOSIBICHHUEC 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[IprMeHsITh MOSy4YeHHBIE 3HAHUS Ha MPAKTUKE: aHATUM3UPOBAThH PEalbHbIE CUTYallUU U MPUMEHSITh U3yUeHHBIE TOHATUS
B IIpoliecce MOUCKa PeIICHUs MaTeMaTUueCKu chOpMyITUPOBAHHON MTPOOIEMBI, MOJCIUPOBATh PEAbHBIC CUTYAIMH Ha SI3BIKE
TCOMETPHUH, UCCIICI0BATh MOCTPOCHHBIC MOJICTH C UCIIOJIB30BAHUEM ICOMETPUUYCCKUX TIOHATHIT U TCOpEM, alnapara ajarcophl;
pelIaTh MPAKTUYECKUE 33/1a4H, CBSI3aHHbBIC C HAXO0XK/IICHUEM [€OMETPUUECKUX BEJIMYHH.

11 KJIACC

OnepupoBaTh MOHSATUAMH: LWIMHAPUYECKAS MOBEPXHOCTh, 00pa3yrolue HWIMHAPUYECKON MOBEPXHOCTH; LIMJIUHJD;
KOHHWYECKAsI TOBEPXHOCTh, 00Pa3yIONIHe KOHMUECKOW MOBEPXHOCTH, KOHYC; ChepriecKasi TOBEPXHOCTb.
PacniosnaBath Tena BpamnieHus (IMIMHIP, KOHYC, cdhepa U map).



OOBACHATH CIIOCOOBI TOTYUCHUS TEJ BpAIlICHUS.

KnaccuduimpopaTh B3aUMHOE PacionokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMH: MIAPOBOM CETMEHT, OCHOBAHWE CETMEHTa, BBHICOTA CETMEHTA; IapOBOM CIIOW, OCHOBAaHHE
IIIAPOBOTO CJIOS, BBICOTA IIAPOBOI'O CJIOS; IIIAPOBOM CEKTOP.

Bberamciisate 00bEMBI U TUIOIIA TN TTOBEPXHOCTCH TEJ BpalICHHS, FECOMETPHICCKHX TEJI C MPUMEHEHUEM PopMy.I.

OnepupoBaTh MOHSTHSIMH: MHOTOTPAHHHK, BIHMCAHHBIA B Cepy M OMHMCAHHBIA OKOJO cdepbl; chepa, BnucaHHas B
MHOTOTPAaHHHK WJIH TEJIO BPAIICHNS.

BBIUUCIATE COOTHOIIEHUS MEXTY TUIOMIAISIMH IIOBEPXHOCTEH U 00bEMaMH MMOJOOHBIX TEJI.

N3o06paxkars u3ydaeMblie (PUTYPBI OT PYKH H ¢ IPUMEHEHUEM MTPOCTHIX YePTEKHBIX HHCTPYMEHTOB.

BoIONHATE (BBIHOCHBIE) TIJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BbEMHBIX (DUTYP: BU CBEPXY, COOKY, CHU3Y; CTPOUTH
CEUCHUS TeJT BpaIllCHUS.

N3Bnexarh, MHTEPIPETUPOBATh U MPEOOPA30BLIBATh WH(DOPMAIIHIO O TPOCTPAHCTBEHHBIX T€OMETPHUYECKUX (DHUTYpax,
MIPEICTABICHAYIO HAa YePTEXKAX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BBITONMHATE EMUCTBUS CIHOXKEHUS BEKTOPOB, BLIUUTAHUS BEKTOPOB U YMHOXKECHHS BEKTOPA HA YUCII0, OOBICHITh, KAKUMHU
CBOMCTBaMH OHH 00JIaaf0T.

[IpuMCEHSITH IpaBUIIO TapaJUICICIHIIC A,

OneprpoBaTh MOHITHAMH: EKAPTOBBI KOOPIWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJL BEKTOpPA, PAaBEHCTBO BEKTOPOB,
KOOPJIMHATHI BEKTOPa, YToJl MEXKIY BEKTOPAMH, CKAJISIPHOE IMPOU3BEICHWE BEKTOPOB, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTODBI.

HaxoauTs CyMMy BEKTOpOB M MPOM3BEACHHE BEKTOpA Ha YHCIO, YTOJ MEXKIY BEKTOpaMHU, CKAJIIPHOE MPOU3BEICHUE,
PaCKIIaJBIBaTh BCKTOP 110 ABYM HEKOJUTMHCAPHBIM BCKTOPAM.

3amaBaTh MIOCKOCTh YPAaBHEHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[IpumMeHATs reoMeTpuueckne (PakThl NI PEIICHHUsS CTEPEOMETPUUYECKHX 3aJ]iad, MPEJIoIararniiX HECKOIBKO IIaroB
PENICHMS, €CIIA YCJIOBUS PUMEHEHHUS 33/1aHbI B ABHOU (popme.

Pemate mpocretinime reoMeTpUIECKre 3a/1a91 Ha MPUMEHEHHE BEKTOPHO-KOOPIMHATHOTO METO/IA.

Pemate 3a1aun Ha 10Ka3aTEILCTBO MATEMATHUECKUX OTHOIICHUH U HAXOXKJIEHHUE TE€OMETPUUECKHUX BEJIMUMH 110 00pa3Iiam
WJTU QJITOPUTMaM, TIPUMEHSS N3BECTHBIC METOBI TTPU PEIICHNN CTAHAAPTHBIX MaTeMaTHYECKUX 3a1a4.



[IpuMeHATh NpOCTEHIINE NPOIPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI IIPU PELICHUU
CTEPEOMETPUUECKUX 3aaad.

[IpuBOAUTH MpPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEH B NPHUPOJE U KU3HHU, PACMO3HABATH MPOSABICHHE 3aKOHOB
Ir€OMETPUHN B HCKYCCTBE.

IIpuMeHSTh [OJyYEHHBIE 3HAHMS HA [IPAKTUKE: aHAJU3UPOBATh PEaIbHbIC CUTYALMH U IIPUMEHSTh N3YUEHHBIEC [IOHATHS
B MPOLIECCE TOUCKA PELICHHUS] MaTEMATHUECKH C(HOPMYTUPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh PEAIbHbIE CUTYALlUN Ha A3BIKE
r€OMETPHH, UCCIEI0BATH MOCTPOECHHBIE MOJIETU C UCIIOJI30BAHUEM T€OMETPUUYECKUX NOHITHI U TEOpPEM, annapara ajareopsl;
pelaTh NPakKTHYECKUE 3a1a4H, CBSI3aHHBIE C HAXOXKACHUEM I'€OMETPHUUECKUX BEJIMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KUITACC

Ne
/ HanMeHoBaHHMe pa3gesioB H TeM MPOrPaMMBbl
n/n
IToBTOpEeHHE, 0OOOIIEHNE, CHCTEMATH3AINS 3HAHUH.
XOJHasg KOHTPOIbHAas Ta.
1 Bxonnag xourpoabHas pabora
2 Tena BpanieHus
3 OOLEMEI Tel
4 BexTopEl H KOOPIHHATHI B IIPOCTPAHCTBE
5 IToBTOpEeHNE, 00OOIIEHNE, CHCTEMATH3AIINS 3HAHWH

OBIIEE KOJIMYECTBO YACOB 110 IITPOI'PAMME

KoandecTBo 9acos

Kontpoabnele  IlpakTH4eckue

Beero padoThI padoThI
3 1
12
5 1
10 1
4 1
34 | 3 | 1

JNeKTPOHHBbIE
(undposble)
o0pa3oBaTeibHbIe

pecypcbl

bub6mmorexa [JOK
https://m.edsoo.ru/1¢209e37

bubmorexka [JOK
h_ttps://m.edsoo.ru/l c209e37 ]

bubmmnoteka [JOK
https://m.edsoo.ru/1¢209e37
bubmmnoteka [JOK
https://m.edsoo.ru/1¢209¢37



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

11 KJJACC

Koan4ectBo vacoB JNeKTPOHHbIE
Ne Jara uudgposbie
Tema ypoka KonTpoasn | IlpakTH4ec
n/n Bcero H3y4veHusi | odpazoBaTeibHbIE
ble pa0doThl | KHe padoThI
pecypcebl
) IToBTOpeHne MaTepuana, n3ydeHHoro B 10 )
KJlacce.
) IloBTOpEeHUe Marepuana, u3yueHHoro B 10 )
KJIacce.
3 BxopHas koHTponbHas pabota 1 1
4 Cdepa 1 map: HeHTp, paanyc, THaMETD; 1 bubmmnoreka LJOK
TJIOIATh MTOBEPXHOCTH ChephI https://m.edsoo.ru/0341bc2b
B3aumHoe pacnonoxenne chepbl U IIOCKOCTH;
5 KacaTelIbHas TIOCKOCTh K cepe; miomanb 1 bubmmorexa [IOK
pe; https://m.edsoo.ru/bed12a43
cephl
6 Nzo0paxenne cheprl, mapa Ha MIOCKOCTH. . bu6mmoreka LJOK
Ceuenns mapa https://m.edsoo.ru/be15£712
HunuHapuieckas MOBEPXHOCTh, 0Opa3yloliye
. bubmorexa [TOK
7 IMHIPUYECKON TTOBEPXHOCTH, OCh 1
. https://m.edsoo.ru/6054b8&¢1
IMHIPHYECKON TOBEPXHOCTH
[uaHIp: OCHOBAaHWS W OOKOBast TOBEPXHOCTH,
8 o0pa3yrolas U ochb; IIoaAb OOKOBOH U 1 pEOmECKa HOK
p }i t ’ tman https://m.edsoo.ru/18816216
MOJIHOM MOBEPXHOCTH
N3o0paxenne MUIMHAPA Ha TUIOCKOCTH.
9 Pazpéprra nnnmuaapa. CeveHus NWIMHApPA : bubmorexa [TOK

(MmockocThIo, MapallleIbHON HITH
NEPNEeHUKYISPHON OCH LIMIUHAPA)

https://m.edsoo.ru/016e25eb



https://m.edsoo.ru/0341bc2b
https://m.edsoo.ru/bed12a43
https://m.edsoo.ru/bc15f7f2
https://m.edsoo.ru/6054b8c1
https://m.edsoo.ru/188f6216
https://m.edsoo.ru/016e25eb

KoHnueckas noBepxHoOCTh, 0OpasyroLme

10 KOHHYECKOH MOBEPXHOCTH, OCh U BEpILINHA bubamorexa LIOK
N P ’ P https://m.edsoo.ru/c94ba09b
KOHHYECKOH MOBEPXHOCTH
Konyc: ocHOBaHMe U BeplliMHa, 00pa3yroIas u
Y . P . pasy bu6mmnorexa [JOK
11 OCb; ILIOIA b OOKOBOH U ITOJHOH
https://m.edsoo.ru/897dd3b2
MOBEPXHOCTH

12 Yceu€HHBIN KOHYC: 00pa3yloIiKe U BbICOTA; bubmmoreka [TOK
OCHOBaHUs U OOKOBas IOBEPXHOCTh https://m.edsoo.ru/1468bab3
Nzo0paskeHne koHyca Ha MIOCKOCTH.

13 Pa3BépTrka konyca. CeueHHs KOHyca bubmmnoreka LJOK
(TUTOCKOCTEIO, MapauIeIFHOW OCHOBAaHHUIO, U https://m.edsoo.ru/Obde1be8
IUTOCKOCTBIO, MPOXOAsILEH Yepe3 BEPILUHY )

14 KomOuHamms Ten BpaleHus 1 bubmnoreka LJOK
MHOTOTPaHHHKOB https://m.edsoo.ru/3cef10eS5
MHororpaHHHK, ONUCaHHbII OKOJIO chephl;

15 cdepa, BTHCAaHHAs B MHOTOTPaHHUK MW B TEJIO bubmroucka HOK

pa, p https://m.edsoo.ru/0b136158
BpaIlleHUS

16 [TougaTue 06 06bEMe. OCHOBHEIE CBOMCTBA bubmnotexa [JOK
00BEMOB TENT https://m.edsoo.ru/26a03tb7

bub OK

17 OO0BEM UIHH]IpA, KOHYCa nonmoTeka 11

https://m.edsoo.ru/5513d87b
bu6mmnorexa [JOK

18 O0®EM 1Tapa W TUIoIIaas cheprl

P WA, chep https://m.edsoo.ru/d189bde2
[lonoGHbIe Tena B IPOCTPAHCTRBE.
bu6mmorexa [JOK
19 CooTHONIEHNS MEXY TUIOMIAAIMHT
N . https://m.edsoo.ru/810cf1eb
MOBEPXHOCTEH, 0OBEMaMH TOAOOHEIX TelT
20 KonrponbHas padora no remam "Tena bubnnorexa [JOK

BpamieHus" u "OobeMbl Ten"

https://m.edsoo.ru/4a33a8ab



https://m.edsoo.ru/c94ba09b
https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab

bu6mmnorexa [JOK

21 BexTop Ha ITOCKOCTH U B MPOCTPAHCTBE
P pocTp https://m.edsoo.ru/5caefclb
bu6mmnorexa [JOK
22 CnoxeHne ¥ BEIYUTaHHE BEKTOPOB
https://m.edsoo.ru/23f4{089
23 YMHOKEHHE BEKTOpa Ha YUCIIO bubmorexa [TOK
p https://m.edsoo.ru/dee379eb
PaznoxxeHne BekTopa Mo TpEM
24 HeKOMILIaHapHBIM BekTopaM. 1IpaBuiio bubmorexa [TOK
P pam. 11p https://m.edsoo.ru/a28fd74e
napajuiesenuieaa
75 Pentenne 3agay, cBI3aHHBIX ¢ MPUMEHEHHEM bu6mmorexa [JOK
TPaBHIT IEUCTBUH ¢ BEKTOPaMH https://m.edsoo.ru/5a827900
26 KoopanHaTHO-BEKTOPHBIN METO ITPU bubsmoreka LIOK
PEIICHUH T€OMETPUUYECKUX 3a/1a4 https://m.edsoo.ru/d3alfe30
[IpsmoyronwsHas cucTeMa KOOpJAUHAT B
27 npocrpaHcTBe. KoopauHaTel BeKTOpa bubmorexa LIOK
poctp _ ) PA pa. https://m.edsoo.ru/48db7058
[TpocTeiimvie 3agaun B KOOpAWHATAX
73 Yron mexay BekTopaMu. CkanspHoOe bubmnotexa [JOK
MPOU3BEICHUE BEKTOPORB https://m.edsoo.ru/725effc4
79 Beranciienie yriioB Mexxay NpSIMbIMU U bubmotexa [TOK
IIJIOCKOCTIMH https://m.edsoo.ru/8etbe78e
30 ITpaxTueckas paboTa no TeMe "BekTops n bubmmnoreka LJOK
KOOpPAWHATHEI B POCTpaHcTBE" https://m.edsoo.ru/77¢c22fcS
[loBTOpeHue, 0600IIEHNE 1 CHCTEMATH3ALUS
. bu6mmnorexa [JOK
31 3HaHui. OCHOBHBIE (GUTYPBI, (PAKThI, TEOPEMBI
https://m.edsoo.ru/1780baSd
Kypca IUIaHUMETPUHI
[ToBTOpeHue, 0600IIEHNE 1 CHCTEMATH3ALUS
. brubmorexa [TOK
32 3HaHWH. 3aa4y INIAHUMETPUU U METO/bl UX

peleHus

https://m.edsoo.ru/4dffda97



https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
https://m.edsoo.ru/77c22fc5
https://m.edsoo.ru/1780ba5d
https://m.edsoo.ru/4dffda97

bu6nmnorexa [JOK

33 Hroroas KoKTpoTbHAA padoTa ! https://m.edsoo.ru/ec24dfc2
34 [ToBTOpEeHHUE, 0600IIEHNE H CHCTEMATH3AITUS ) bubnmnoreka LJOK
3HaHWI https://m.edsoo.ru/f465d10e
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e




IPOBEPSIEMBIE TPEFOBAHUSI K PE3YJIBTATAM OCBOEHHMS OCHOBHOI OBPA30OBATEJBHOM

INPOT'PAMMBI
10 KJIACC
Koz IIpoBepsiemMble npeAMeTHBIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOI 00pa3oBaTeIbHOI MPOrpaMMbl cpeHero odmero
MpoOBepsIEMOro
o0pa3zoBaHus
pe3yabTarta
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHAMH: TOUKA, MpsAMast, TNIOCKOCTh
7.2 [IpUMeHATh aKCHOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX MPH PELICHUH FeOMETPHUECKUX 3a]a4
7.3 OnepupoBaTh NOHATHAMH: MAPATIIENBHOCTD U MEPIEHANKYISPHOCTD MPAMBIX H IUIOCKOCTEH
7.4 KnaccnguimpoBats B3auMHOE pacloJI0KEHHE TPAMBIX U TUIOCKOCTEH B TpOCTpaHCTBE
75 OmepupoBaTh MOHATHAMH: IBYTPaHHBIA yrojl, TpaHW ABYTPaHHOTO yTia, peGpo ABYTpaHHOTO YTia, JTHHEHHBIH yroi
' OBYTPaHHOTO YTJa, TpagycHas Mepa IBYTPaHHOTO yTiia
p OmepupoBaTh TOHATHAMH: MHOTOTPAHHHK, BBITYKIBIH M HEBBIMTYKIBIH MHOTOTPAHHHK, SJIEMEHTBl MHOTOTpPaHHUKA,
' MIPaBIIBHBII MHOTOTPaHHHK
7.7 Pacrnio3HaBaTh OCHOBHBIE BUABI MHOTOTPaHHUKOB (TUpaMUAa, TPU3Ma, MPAMOYTOJIBHBIN Tapajienenunes, Kyo)
74 KiaccuduimpoBars MHOTOTpaHHHUKH, BEIOMpas OCHOBaHMS IS KIacCH(PHUKAUUN (BBITYKIBIE M  HEBBITYKIBIE
' MHOTOTPaHHHKH, TPABHIIBHBIC MHOTOTPaHHUKH, IPSIMBIE H HAKIIOHHBIE TIPH3MEI, TApAIUTCTSTTHTIC B )
7.9 OnepupoBaTh NOHATHAMM: CEKYILAs TTOCKOCTh, CEUeHIE MHOTOIPaHHIKOB
7.10 OOBACHATD MPUHIUITBI TIOCTPOESHHUS CEUEHUIH MHOTOTPaHHHUKOB, HCIIONB3Ys METO/] CIIEI0B




CTpOI/ITB CCUCHUA MHOT'OTPAHHUKOB METOAOM CJIICHIOB, BBIITOJIHATDH (BLIHOCHLIC) TNIOCKHUE HYEPTEKU U3 PUCYHKOB ITPOCTBIX

T OOBEMHBIX PHUTYp: BU] CBEPXY, COOKY, CHU3Y
Pemate 3amaum Ha HaXOKICHUE T€OMETPHYECKHX BEMYMH IO 0OOpa3llaM WM alTOpHTMaM, TPUMEHSS H3BECTHEIC
7.12 aHAJMTHYECKHE METO/IBl TIPU PELLICHUN CTaHJApTHBIX MaTeMaTHIECKHUX 3a7a4 Ha BHIUMCICHHE PACCTOSHUN MEKIY ABYMS
TOYKaMH, OT TOUKH 0 TIPSAMOH, OT TOUKHU 0 TUIOCKOCTH, MEXY CKPEIIHBAFOIIITMHCS TTPSIMBIMA
Pemate 3amaum Ha HaXOKICHUE T€OMETPHYECKHX BEMYMH IO 0OOpa3llaM WM alTOpHTMaM, TPUMEHSS H3BECTHEIC
7.13 aHAJIMTHYECKHE METOABl TpH peIIeHNH CTaHJapTHBIX MaTeMaTHYecKMX 3aJad Ha BBIYHMCICHHE YIJIOB MEXAY
CKPEILHBAFOLIIMHUCS TPSIMBIMH, MEKIY TPSIMOH U IIOCKOCTBIO, MEKAY TIOCKOCTSIMH, TBYTPAHHBIX YTJIOB
714 Berumcenars oObEMBI M TUIOIIAAH TIOBEPXHOCTEH MHOTOTPAaHHHUKOB (TpH3Ma, IMHpaMHia) ¢ TPHUMEHEHHEM (popMyd,
' BBIUHCIATH COOTHOIIECHHS MEXKIY TUTOIMAASIMH ITOBEPXHOCTEH, 00BEMaMH MOJOOHBIX MHOTOTPAaHHHKOB
7 1s OrepHupoBaTh TOHATHSAMH: CHMMETPHS B TIPOCTPAHCTBE, IIEHTP, OCh U IIOCKOCTh CHMMETPHH, IEHTP, OCh M TUIOCKOCTh
' CHMMETPHHU (HUTYPHI
716 M3BnekaTs, MpeoOpa3oBEIBATh W HHTEPIPETHPOBATH MHGOPMALMIO O TMPOCTPAHCTBEHHBIX T€OMETPHUECKHX (PUTypax,
' MIPEACTABICHHYIO Ha YepTeXaxX U pUCYHKaX
717 [TpuMeHATs TeoMeTpryeckue (aKTBl IS PEIICHHS CTEPEOMETPHUESCKHX 3a/ad, MPEANONarafoliX HEeCKOJNBKO IIaroB
' PELICHUS, €CITN YCIOBUS MPUMEHEHHUS 3a1aHbl B IBHOH (popMe
718 [IpuMeHATs TpoCcTeHIHe TPOTPaMMHEBIC CPEACTBa W ANEKTPOHHO-KOMMYHHKALMOHHBIE CHCTEMBI TIPH pEUICHHH
' CTEpPEOMETPHUECKIX 3a1a4
719 [TpuBOANTE TPUMEPH MAaTEeMAaTHYECKHX 3aKOHOMEPHOCTEH B MPHpPOJE W KU3HH, PACIO3HABATH TPOSBICHHE 3aKOHOB
' TeOMETPHH B MICKYCCTBE
[TpuMeHATH OTy4YeHHBIE 3HaHNS Ha MTPAaKTHKE: aHATM3UPOBATh peaIbHBIC CUTYAllH U IPAMEHITH H3YYeHHbBIe TOHATHS B
720 mpoliecce TOUCKa PElIeHHs MaTeMaTHUeCKH c(hOpPMYITHPOBAHHOW MPOOIEMBI, MOACIHPOBATh PealbHBIE CHTYAIlMH Ha

A3BIKC TCOMCTPUH, UCCIICAOBATH TIOCTPOCHHBIC MOJCIIN C HCITIOJIE30BAHUEM I'€OMETPHIECCKUX TIOHATHH 1 TEOPEM, allllapaTa

aJ'IFC6pLI, pemIaTh NPAKTHUYCCKUC 3a0a U, CBA3AHHBIC C HAXOXACHUEM I'€OMETPHUICCKUX BEJIINYNH




11 KIIACC

Koz IIpoBepsiemMble IpeaMeTHBIE pe3yJIbTATHI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero oomero
NPoOBepSIeMOro
o0pa3zoBaHus
pe3yJabTara
6 I'eomeTpus
61 OnepupoBaTh MOHATHAMHM: LIMIHHIpHUYECKasl MOBEPXHOCTb, 0Opa3yolliie MIINHAPHIECKOH MOBEPXHOCTH, LIMJIMHAD,
' KOHHMUeCKasl TOBEPXHOCTh, 00pa3yIole KOHMUECKOH TOBEPXHOCTH, KOHYC, cheprieckas MOBEPXHOCTD
6.2 PacrniozHaBaTh Tena BpalieHus (ITHHAP, KOHYC, chepa U 1wap)
6.3 OOBACHATH CTIOCOOBI MOMYHYEHHUS TN BPALCHUS
6.4 KnaccnguimpoBaTs B3auMHOE pacnofoxkeHHe cephl U TUIOCKOCTH
65 OnepupoBaTh TMOHATHSAMM: IIapOBOI CEIMEHT, OCHOBaHME CETMEHTA, BBICOTA CETMEHTA, LIapOBOM CIIOH, OCHOBaHUE
' IIapOBOTO CJI0S, BBICOTA ILIAPOBOTO CIIOS, IAPOBOI CEKTOP
6.6 BeIuncnaTe 00bEMBI 1 ILTOLIAIN TIOBEPXHOCTEH TeN BpallleHHs, TeOMETPUUYECKUX Tell ¢ TpUMEHEeHUeM (hopMyTT
6.7 OmnepupoBaTh TMOHATHAMM: MHOTOTPAaHHMK, BIIMCAHHBIH B cepy M ONMMCAaHHBIA OKoilo cdephl, chepa, BIHCAHHAS B
' MHOT'OTPaHHMK MJIH TEJIO BpaIlleHUs
6.8 BBIUHCIIATE COOTHOLLIEHHS MEXKY TUTOILAASIMU MOBEPXHOCTEH M 00BEMAaMHU TTOJOOHBIX Tel
6.9 N306paxkaTh U3ydaeMble GUTYpPBI OT PYKH U ¢ TPUMEHEHHUEM TPOCTHIX UYEPTEKHBIX HHCTPYMEHTOB
6.10 BEINONHATE (BBIHOCHBIE) TUTOCKHE YEPTEXKU U3 PHCYHKOB NMPOCTHIX OOBEMHBIX (PHUTyp: BHI cBEpXy, cOOKY, CHH3Y;
' CTPOUTH CEHUECHHUS TeN BpaIllCHUS
611 W3Bnekath, HHTEPIPETUPOBATh U NMPEOOPa3OBBIBATH HH(OPMAIMIO O NMPOCTPAHCTBEHHBIX I'e€OMETpHUECKUX (pUrypax,

IPCACTABJIICHHYIO Ha YEPTEKAX U PUCYHKAX




HpI/IMCH}ITB TCOMETPHUYCCKUC (1)aKTLI A PEIICHUA CTCPCOMETPUUCCKUX 3alald, NMPCANOJaratoux HECKOJIBKO IIaroB

612 peLleHNs, €CITH YCIIOBUS IPHMEHEHUS 3a/1aHbl B IBHOH (hopMme
6.13 OnepupoBaTh NOHATHEM: BEKTOP B IIPOCTPAHCTBE
6.14 BEINONHATE e CTBUA CIOXKEHNS BEKTOPOB, BEIYMTaHHUs BEKTOPOB M YMHOKEHHUS BEKTOPA HA YHCIIO, OOBICHATE, KAKMMHU
' CBOMCTBaMM OHHM OOJNaJatoT
6.15 IIpuMeHATH MpaBUIIO MapalieNenueaa MpH CI0XKEHHH BEKTOPOB
OmnepupoBaTh MOHATHAMM: JEKapTOBBI KOOPAMHATHI B TPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
6.16 KOOPAMHATHI BEKTOPA, YTOJl MEXY BEKTOPaMH, CKaJIIpHOE MPOU3BEIEHIE BEKTOPOB, KOJUIMHEApHbIE M KOMIUTaHapHBIE
BEKTOPHI
6.17 HaxoanTe cymMmMmy BEKTOPOB M NMPOU3BEACHHE BEKTOpa Ha YHCIO, YIOJl MEXIYy BEKTOpPaMH, CKaJlsipHOE NMPOU3BECHME,
packiabIBaTh BEKTOP IO ABYM HEKOJUTHHEAPHBIM BEKTOpaM
6.18 3agaBaTh TUIOCKOCTh YPaBHEHHEM B IEKapTOBOM cHCTEME KOOPAMHAT
6.19 Pemiate npocreifiine reoMeTpuieckre 3a1aui Ha IPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO METOa
6.0 Pemate 3amaum Ha [0Ka3aTelNbCTBO MaTeMaTHUECKHX OTHOIICHWH M HaXOXKACHHE Te€OMETPHUECKHX BEIMYHMH IO
' o0paslaM WK aJropuT™MaM, IPUMEHsSI U3BECTHBIE METO/IBI MTPH PELLICHHH CTAHJAPTHBIX MaTeMAaTHUECKHX 3a/1ad
601 [IpuMeHATs TpocTeHIlIne MPOrpaMMHBIE CPEICTBA M IIIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CHCTEMBI TPH pPELICHUH
' CTepEeOMETPHUECKUX 3a]a4
6.2 [IpuBOANTE MpPUMEPH MaTeMaTHUECKHX 3aKOHOMEPHOCTEH B MPUpPOAE M KHU3HH, PACIO3HABATh MPOSBICHHE 3aKOHOB
' T€OMETPHH B UCKYCCTBE
[IpuMeHATH MOTyUeHHbIE 3HAHUS Ha TIPAKTHKE: aHATM3HPOBATh PealbHbIe CHTYAllMd ¥ TPUMEHSATh U3YHIEeHHBIC TIOHATHS
6.23 B IIpollecce MOMCKA pellieHHs] MaTeMaTHYeckl cpopMyTHpOBaHHON MPOOIEMbl, MOAETHPOBATH pealibHBIE CUTY Al Ha

A3BIKC T'COMCTPHHU, HCCICHNOBATH ITOCTPOCHHBLIC MOMCIN € HCIIOJIL30BAHUEM TCOMETPHUUCCKHX TIOHATHH H TEOPEM,

alriraparta aJ'IFC6pLI, PelIaTh MPAKTHYECCKUC 3a1a'H, CBA3AHHBIC C HAXOXACHUEM I'€OMCTPHUICCKUX BEJINUNH




INPOBEPAEMBIE 3JIEMEHTBI COAJEP KAHUA

10 KUITACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUA

I'eomerpus

7.1

OCHOBHEBIE TIOHITHS CTEPCOMCTPHUH. Tqua, IpsaMas, INIOCKOCTh, IPOCTPaHCTBO. ITonatne 06 akcHOMaTHYECKOM TIOCTPOCHNHN

CTCPCOMETPHUHN: aKCUOMBI CTEPECOMETPHH U CICACTBUA U3 HUX

7.2

Bzanmuoe PACIIOJIOKCHHUE TIPAMBIX B TIIPOCTPAHCTBE: TICPECCKANOIINECA, TIApaJlJICIIBHBIC W CKPCUIUBAIOINHECA IIPAMBIC.
HapaJ'IJ'ICJ'IBHOCTB IIpAMBIX U IUTIOCKOCTEN B IIPOCTPAHCTBCE: TAPATIJICIIBHBIC IIPAMBIC B IIPOCTPAHCTBE, IApATIIICIIBHOCTD TpéX IIPpAMBIX,
ITapaJllIeJIbHOCTDH HpHMOﬁ U IUIOCKOCTH. YTIBI ¢ COHAaIlpaBJICHHBIMU CTOPOHAaMH, YI'OJI MCKAY IMPAMBIMH B TIPOCTPAHCTBE.
HapaJ'IJ'ICJ'IBHOCTB TUTIOCKOCTEN: TapaJlUICJIbHBIC TINIOCKOCTH, CBOMCTBa TTapaJlJICJIbHBIX TUTIOCKOCTEH. HpOCTCfIH.IHC IIPOCTPAHCTBCHHLBIC

(bUTYpBl Ha TIOCKOCTH: TETpa’p, KyO, MapajuieNenune]], IOCTpOeHHE CeUueHHH

7.3

[lepneHANKYISAPHOCTh TNPSAMOH W IUIOCKOCTH: TEPHEHIMKYISAPHBIE TpsIMblE B TPOCTPAHCTBE, NpsAMBbIE NapalielbHble U
NEePNEeHANKYIApHBIE K TUTOCKOCTH, MPU3HAK MEPNEHANKYIAPHOCTH MPAMON M TUIOCKOCTH, TeOpeMa O NMPSAMON TepIeHIUKYIIpHOH
TUTOCKOCTH. YTJIBI B TIPOCTPAHCTBE: YIoJl MEXIY NMPAMOH M TUIOCKOCTBIO, IBYTPaHHBIH yroJl, IMHEIHBI yroyl ABYTrpaHHOTO yria.
[leprieHANKYSp M HAKIOHHBIE: PACCTOSHUE OT TOUYKHM 10 IIIOCKOCTH, PACCTOSHUE OT MPSIMOIl 10 TUTOCKOCTH, MPOEKLHUs (PUTYPHI Ha
TUTOCKOCTh.  [lepneHauKyNsSIpHOCTh TUIOCKOCTEH: TpH3HAK TMEPNEeHANKYISPHOCTH JABYX IulockocTell. Teopema o Tpéx

NepIeHANKYIIpax

7.4

ITongarue MHOT'OT'paHHHKa, OCHOBHBIC DJJICMEHTBI MHOTI'OI'paHHHKA, BBIIIYKIBIE W HCEBBITYKIBIC MHOTOTPAaHHHKH, pa3BépTKa
MHOT'OTpaHHHKaA. HpI/IBMaI n-yroJjibHad Ipu3Ma, I'paHU U OCHOBAaHHMA IIPU3MBI, IIpAMasad U HAKJIOHHAsA IPU3MBI, OoKOBag M IIOJTHAI
TIOBCPXHOCTL IIPU3MEI. Hapaﬂnenermne;[, Hp}IMOYFOJ'IBHHﬁ TITapaJuICJICIIUIIE U €ro CBOMCTBA. HI/IpaMI/I,Z[aI n-yroJibHag TImupaMHula,

TpaHU U OCHOBAaHHC TTHPAMH/HBI, OOKOBasg W IOJHAs TIOBCPXHOCTL TTHPpaMHIBI, IIPaBUJIBHAA U yceqéHHa;I IMpaMuaa. DIEMEHTHI




IIpU3MBI U ITApaMHUBI. HpaBHJ’IBHHe MHOTOTPaHHHUKU: TTOHATHE TTPABUJIIBHOTO MHOTI'OT'paHHUKA, IIpaBUJIbHAA ITPpU3Ma U ITpaBUJIbHAA
IIHpaMHuaa, IMpaBUJIbHAA TpEYroJibHad IMUpaMuaa U HpaBHJ’IBHHfI TETPA3AP, KY6 HpC,Z[CTaBJ'ICHI/IC O IPAaBUJIBHBIX MHOT'OT'paHHHUKAX:

OKTadap, AOACKAd AP U UKOCA3APYTHUEL Ceuenus IIPpU3MBI U ITHPaMHUIBI

CI/IMMCTpI/I}I B TIPOCTPAHCTBE: CUMMCTPUA OTHOCHUTCIHLHO TOYKH, HpHMOﬁ, IDTOCKOCTH. DJIEMEHTHI CUMMCTPUHU B IIHUpaMHIax,

7 napaienenunenax, NpaBMIbHBIX MHOTOIpaHHHUKAX
Brruncienue 35eMEHTOB MHOTOTPaHHUKOB: p&Opa, nuaroHanu, yrisl. [lmomans GOKOBOH MOBEPXHOCTH M TOJHOW TOBEPXHOCTH
7.6 MpSAMOM NMPU3MBI, MJIOLIaIb OCHOBaHMH, TeOpeMa O OOKOBOH NMOBEPXHOCTH MpsAMOI mpu3Mbl. [lmomans 00KOBOH TOBEPXHOCTH U
MOBEPXHOCTH MPABUILHON MIPaMHUIBI, T€OpeMa O Mol yeceu€HHoM nupaMuasl. [loHaTie 06 06béMe. OOBEM MHpPaMUABL, TPU3MBI
7.7 IlonoOHEIe Tena B mpocTpaHcTBe. COOTHOIICHUS MEXAY TIOLIAIIMH MIOBEPXHOCTEH, 0OBbEMaMH MOAOOHBIX Tel
11 KJIACC
Kon IIpoBepsiemblii 31eMeHT cogepKaHHUA
6 I'eomeTpus
61 [mmHApHyuecKkas MOBEPXHOCTb, 0Opa3yolie IMIHHAPHUECKOH MMOBEPXHOCTH, OCh IMIIMHAPHYECKOH TOBEepXHOCTH. LIMmnHIp:
' OCHOBaHHS M OOKOBasi IOBEPXHOCTh, 0Opa3yoIlas M och, IUIOLAab OOKOBOH U MOJHOH MOBEPXHOCTH
Konnueckast TOBEpXHOCTE, 00pa3ylolliie KOHMUECKOH MOBEPXHOCTH, OCh U BEPILIHA KOHWYEeCKOH oBepXHOCTH. KOHyc: ocHOBaHMe
6.2 M BepIlnMHa, oOpasylollas M OChb, IUIOLAAb OOKOBOW M TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHyC: oOpa3ylolllie M BBICOTA,
OCHOBaHHUS M OOKOBasi TOBEPXHOCTh
6.3 Cdepa u map: LEeHTp, paauyc, AMAMETp, TUIOIIAAb TOBEPXHOCTH cdeprl. BizanMHoe pacmonokeHne cpepbl M IUIOCKOCTH,
KacaTeJbHas TUIOCKOCTh K cdepe, IIomaas chepbl
6.4 N3006pakeHne Tl BpallleHHUs Ha IUIOCKOCTH. Pa3BEpTKa IITMHAPa U KOHyca
6.5 KomOnHamu Ten BpallieHuss 1 MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTMCaHHBIH OKOJIO cdepkl, cpepa, BIHUCaHHAsS B MHOTOTPaHHUK,
WK TENO BpallleHHs




Ilonsate 06 06BEMe. OcHOBHBIE cBOIcTBa 00BEMOB TeN. TeopeMa 06 0OBEME MPSIMOYTOIBLHOTO TTapajUIeeNueaa U CleACTBUS 13

66 He€. O0BEM nMIUHApa, KoHyca. OOBEM 1Iapa U TIonaab chephl
6.7 [Togo6HEIe Tena B mpocTpaHcTBe. COOTHONICHUS MEXITY TUTOLIAIIMH TTOBEPXHOCTEH, 00bEMaMHU MTOTOOHBIX Tel
6.8 Ceuenns numHApa (MapajUIENBHO W MEPIEHANKYIISPHO OCH), CEIeHU KOHyca (TapajuleIbHOe OCHOBAHUIO U MIPOXOJSIIee Hepes
' BEPINHHY), CeUSHHS IIapa
BexkTop Ha IUTOCKOCTH | B TpocTpaHcTBe. CIIOKEHHE H BEIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha YHCIO. Pa3nokeHne BekTopa
6.9 1o TpEM HEKOMIUTaHAPHBIM BekTopaMm. [IpaBuio mapamienenunena. Pemmenne 3aiad, cBI3aHHBIX ¢ TPUMEHEHNEM MTPABIIT IeHCTBHHA
C BEKTOpaMHU
[IpsMoyronpHas cucTeMa KOOpIMHAT B IpocTpaHcTBe. KoopanHatel BekTopa. [IpocTeiinme 3aqatun B KOOpAWHATaX. YTOI MEXKIY
6.10 BekTOpaMu. CKaJspHOe TPOU3BEACHNE BEKTOPOB. BEBIUHCICHHWE YTIIOB MEKAY TNPAMBIMH W TUTOCKOCTAMH. KoopamHaTHO-

BCKTOpHHﬁ MCETOM ITPpU PEIICHHUHN TCOMETPHUUCCKUX 3a0a1




INPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUA
OCHOBHOU OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJHETO OBIIIETO OBPA30OBAHMUS

Kon
NpOBePsSIeMOro
TpeOoBaHUsA

IIpoBepsiemble TpeGOBAHUSA K MPEIMETHBIM Pe3yJbTATAM OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbl
cpeaHero o0uero oopa3oBaHus

Brnanenne meronaMH J0Ka3aTeNbCTB, aJlTOPUTMAaMH pELISHMS 3a/ad; yMeHHe (OpMyIHpOBaTh U ONEPHPOBAThH
MOHATHAMM: OIpe/eNeHNe, aKCHOMa, TeopeMa, CIEACTBHE, CBOICTBO, MPHU3HAK, IOKA3aTENbCTBO, PAaBHOCHIIBHBIE
(bhOpMyYITHPOBKH; TPUMEHATH UX; YMEHHE (POpMYyITHpOBaTh OOpaTHOE M MPOTHBOIONOKHOE YTBEPKACHUE, TPHBOIUTD
IpUMEPBl M KOHTPIpPHMEpPHI, HCMOML30BaTh METOJ MaTeMaTHYecKOoW WHAYKLUWH; IPOBOAUTH [OKa3aTeNbHbIE
paccyKIeHHs TpH pelieHNH 3ajad, OLECHUBATh JIOTHUECKYIO TPABHJIBHOCTh PACCYKACHUH; yMEHHE ONEepHpOBaThH
MOHATHSAMM: MHOXXECTBO, ITOAMHOXXECTBO, OINEpPAallMM HaJ MHOXECTBaMH; YMEHHE HCIONIb30BaTh TEOPETHKO-
MHOXECTBEHHBIN anmapat A ONMMCAaHUS peallbHBIX NMPOLECCOB M ABICHUH U NMPHU peIleHUH 3a1a4, B TOM YHCIe U3
OPYTUX Y4eOHBIX TPEAMETOB; YMEHHE ONEpHpOBaTh NMOHATHAMHU: rpad, cBA3HBIN Tpad, AepeBo, LUK, Ipad Ha
TUTOCKOCTH; YMEHHUE 3a7aBaTh U ONMUCHIBATH I'padbl pa3THUHBIMU CIIOCO0AMM; MCIIONB30BaTh Ipadgbl MpH pelIeHHH

3a1a4

VMenne OIICPHUPOBATH TOHATHAMHU: HATYPAJIBHOC YHUCIIO, TEIO0E€ YHCIIO, CTCIICHbL C LCJIIBIM ITOKAa3aTCJIEM, KOPCHb
HaTypaHBHOﬁ CTCIICHU, CTCTICHD € PALITMOHAJIBHBIM ITOKA3aTCIIEM, CTCIICHD € HCﬁCTBHTCHBHLIM II0Ka3aTcJICM, J'IOFapI/I(bM
HHuciIa, CHHYC, KOCHHYC H TaHI'CHC IIPOMU3BOJBHOI'O YHCIA, OCTATOK IIO MOAYJII, PpallHOHAJILHOC YHCIIO,
HppallMOHAJILHOC HYHCIIO, MHOXCECTBA HATypalbHBIX, LCIBbIX, palllOHAJIbHBIX, HCﬁCTBHTCHBHLIX HHUCCII; YMCHHUC
HUCIIOJIB30BaTh INPHU3HAKU HNCIUMOCTH, HauMEHBITHIT O6I.L[Hﬁ ACIUTCIIb U HAUMCHBIICC O6H_[CC KpaTHOE, aJITOPUTM
EBKJ'II/I,Z[a IIpU pPEIICHUHN 3ala4; 3HAKOMCTBO C Pas3IMYHbBIMH TO3HIHMOHHBIMH CHCTECMaMH CHUHUCICHUAS YMCEHHC
BBITTOJTHATE BEIYUCIIEHHE 3HAYCHHUI U HpCO6pa30BaHI/I}I BLIpa)KCHI/Iﬁ CO CTCIICHAMU U J'IOFapI/I(bMaMI/I, HpCO6pa30BaHI/I}I
,Z[pO6HO—paL[I/IOHaJ'IBHLIX BLIpa)KCHHﬁ; YMEHHUC ONCpUpPOBATH IMOHATUAMHU: ITOCICHOBATCILHOCTD, apI/I(bMCTI/ILICCKaSI

IIporpeccud, rcoMETpUICCKaa MpOTrpeccu, OECKOHEUHO Y6LIBaIOH_Ia}I TCOMETPpUUCCKAA NMPOrpeCCrd; YMCHHUEC 3a1aBaTh




TIOCICAOBATCIILHOCTH, B TOM YHCIC € TIOMOIILIO PCKYPPEHTHBIX (1)OpMy.]'I; YMEHHUC OICPUPOBATL IOHATUAMHU:
KOMINUICKCHOC YHUCIIO, COHp}I)KéHHLIC KOMIUJICKCHBIC YHCIIa, MOAYJIb U apT'YMEHT KOMIUJICKCHOTO YHCIIA, (bopMa 3aIIucu
KOMINUICKCHBIX  YHCCII (FCOMCTPI/ILICCKa}I, TPUTOHOMETpHUYCCKAd U aﬂre6pqueCKa$[); YMETH IIPOU3BOAUTH
apI/I(bMCTI/ILICCKI/IC HCﬁCTBHH C KOMIIJICKCHBIMH YHUCJIIaAMH; TIPUBOAUTH ITPUMEPEI HUCIIOJIB30BaHN A KOMIIJIEKCHBIX YHUCEIT]

OIICPpUPOBATH NOHATUAMU: MATpULIA 2X2u 3X3, OIIPpCACIIUTEIIb MATPHUILIBI, FCOMCTpI/ILICCKI/Iﬁ CMBICIT OTIPCACITIUTEIIA

VMenne OIICpUPOBATH ITOHATHUAMU: PallMOHAIILHEBIC, HppalMOHAIIBLHEIC, ITOKa3aTCJIIBHEBIC, CTCIICHHEIC,
J'IOl"apI/I(bMI/ILICCKI/IC, TPUTOHOMETPHYCCKHUC YPABHCHUA U HEPABCHCTBA, UX CUCTEMBI; YMCHHUE OIICPUPOBATH HOHATUAMMU:
TOXIACCTBO, TOXICCTBCHHOC HpCO6pa30BaHI/IC, YpPaBHCHHUC, HCEPABCHCTBO, CHCTEMa ypaBHCHI/Iﬁ U HCEPABCHCTB,
PAaBHOCHIIBHOCTH ypaBHCHHﬁ, HEPABCHCTB U CUCTEM; YMEHHUEC PCIIATh YPABHEHUSA, HCPABECHCTBA U CUCTEMBI € TOMOIIBIO
PA3JINYHBIX HpI/IéMOB; peliaTh YpPaBHCHUA, HCPABCHCTBA MW CHUCTEMBI € IMAPpaMETPOM; TIPUMCHATL YpPAaBHCHUA,
HEPAaBCHCTBA, UX CUCTEMBI OJId PCHICHUA MaTEMAaTHICCKUX 3a/lad U 3a1a4 U3 pa3JIMYHBIX obGnacTeil HayKH 1 pCaHBHOﬁ

JKHU3HU

VYMeHHe omnepHpoBaTh MOHATUAMHU: (YHKIMSA, YETHOCTh (PYHKIMH, NMEPHOAWYHOCTh (PYHKLHH, OrpaHMUEHHOCTH
(YHKLIMH, MOHOTOHHOCTB (DYHKIIMH, DKCTPeMYM (PYHKLMH, HauOoJblllee W HaUMEHblee 3HaueHUs (YHKIMH Ha
MIPOMEXKYTKE, HeTpephlBHAS (YHKIMS, aCUMITOTHl Ipaduka (yHKUHH, NepBas U BTOpas NMPOM3BOJAHAs (YHKLHH,
reoMeTpHUuecKiil 1 PU3NUECKHH CMBICIT MTPOM3BOAHOM, MEpBOOOpa3Hasl, ONpeIeNEHHBIN HHTETpal; YMEHHE HaXOIUTh
aCHMIITOTHI rpaduka PyHKLMH; yMEHHE BBIYHCIATH TPOM3BOIHBIE CYMMBI, TPOU3BEACHHS, YACTHOTO U KOMITO3UIIH
(bYHKUMH, HAXOOUTh ypaBHEHHE KacaTeIbHON K rpaduKy (pYHKLUHH; YMEHHE HaXOAUTh TIPOM3BOIHBIE IIEMEHTAPHBIX
(hYHKUMI; YMEHHE HCTIONB30BaTh MPOU3BOHYIO [UTS HccleOBaHUS (PyHKLMH, HAXOIUTh HAMOOBILINE N HAUMEHBIINE
3HA4YeHUS (QYHKUMH; CTPOUTH Ipa)MKH MHOTOYJIEHOB C HCIOJB30BAaHMEM allapaTa MaTeMaTHYEeCKOTO aHalH3a;
MPUMEHATH TPOU3BOAHYIO U HAXOKACHMS HAWIYULIEro pellieHHs B NPUKIATHBIX, B TOM HYHCIE COLHAIBHO-
HYKOHOMHMYECKHX M (PH3UUECKUX 3a[avuaxX; HaXOAUTh TUIOILAAN U OOBEMBI (PUTY C MOMOIIBIO MHTETpaja; MPHBOIUTD

pUMEPBI MATEMATHIECKOTO MOAETHPOBAHHUS € TOMOLIbIO TH(PepeHIINATBHBIX YpaBHEHHH

VYMeHHe onepupoBaTh TMOHATHAMHU: Tpaduk (GyHKIMH, oOpaTHass (YHKIMSA, KOMIO3MLHMSA (GYHKUMH, JTHHEHHas

(bYHKUMSA, KBagpaTH4IHas (PYHKIMS, pallioHaIbHas (GYHKIMA, CTENIEHHAs (PYHKIUS, TPUTOHOMETpHUECKHe (YHKIINH,




oOpaTHBIE TPUTOHOMETpHUECKHE (PYHKINH, TOKa3aTeNbHas U Jorapudmuyeckas GyHKINN; yMEHHE CTPOUTE Tpadpuku
M3yUEHHBIX (YHKLUMH, BBIMOTHATH MpeoOpa3oBaHus TpadpuKoB (PYHKIMHA, UCTOIB30BAaTh IpadUKH s U3yueHHS
MPOLIECCOB M 3aBHCUMOCTEH, MPH pEIIeHUH 3ajayd M3 APYTruX Y4eOHBIX MPEeIMETOB M 3a/lad U3 peallbHOM KU3HH;
BBIpaXaTh (OopMyJaMH 3aBHCHMOCTH MEXJIy BEIWYMHAMH; HCIIONb30BaTh CBOMCTBA M Tpaduku (PYHKIMH IS
pellieHNs ypaBHEHHH, HEpaBEHCTB M 3a7ad ¢ MapaMeTpaMy; M300pakaTh Ha KOOPAMHATHON TUTOCKOCTH MHOECTBa

pelLleHNH ypaBHEHHH, HEPABEHCTB M X CUCTEM

VMenne PEIIATh TEKCTOBBIC 3a1a1 PA3HBIX THUIIOB (B TOM YHCJIC Ha ITPOUCHTHI, TOJHU U HaCTH, Ha IBUKCHHE, pa60Ty,
CTOUMOCTL TOBApOB M YCIYI, HAJIOI'H, 3aJlayiu M3 obacTu YIpaBJICHUA JTUYHBIMH U CeMEHHBIMH Q)HHchaMH);
COCTABJIATH BBIPAXKEHUSA, YPABHCHHUA, HEPABCHCTBA U UX CUCTEMBI IO YCIIOBHIO 3alladH, MCCICHOBATH ITOJTYYCHHOC
pPEIICHUE U OLICHUBATL HpaB,Z[OHO,Z[O6HOCTB PE3YILTATOB; YMCHHEC MOACIUPOBATHL PCATIBbHBIC CUTYAallUU Ha A3BIKE
MaTEMATUKH; COCTABJIATL BBIPAXKCHUA, YPAaBHCHUA, HEPABECHCTBA U UX CHCTEMEBI 11O YCIIOBHIO 3aJda4U, HCCICIOBATH

TIOCTPOCHHBIC MOICIIN C UCIIOJIE30BAHUEM allliapaTa aJ'IFC6pLI, HHTCpNPECTUPOBATL HOJ'IyLICHHHﬁ PE3YyIbTAT

VYMeHHe onepHpoBaTh MOHATHAMH: cpefiHee apudMeTHHeckoe, MeJHaHa, HauOoJbllee W HauMEHbIlIee 3HAYECHUS,
pasMax, OHCIEepCHs, CTaHAApTHOE OTKJIOHEHHE YHCIOBOro Habopa; yMeHHe W3BJIeKaTh, HHTEPIPETHPOBATH
MHpOpMaLIMIO, TIPEACTABICHHYIO B TaONWLaX, Ha JAMarpaMMax, rpagukax, OTpa)aloIlyl CBOMCTBa pealbHBIX
MPOLIECCOB M SBICHUI; MPEACTAaBIATh HH(POPMAIIMIO ¢ TOMOILBIO TAaOIHIL M AMArpaMM; UCCIEJ0BATh CTATHCTHYECKHE
JaHHBIE, B TOM YHCIE ¢ TPUMEHEHHEM TpapUUecKX METONOB M JNEKTPOHHBIX CPEACTB; Ipadpuyuecku McciaeloBaTh

COBMCCTHEIC Ha6J'IIO,Z[CHI/I}I C IMOMOIIBIO JHUArpaMM pacCCUBAHUA U JIMHEMHOH perpeccnn

VYMeHHe onepHpoBaTh TMOHATHAMM: CITyYaiHBII ONBIT M ciydaiiHOe cOOBITHE, BEPOSTHOCTH CIyYalHOTO COOBITHS;
YMEHHE BBIYHMCIATh BEPOSATHOCTH C HMCIIOJIB30BAaHHEM IpadHUEeCKUX METOJOB; NMPUMEHATH (HOPMYIBI CIOXKEHUS H
YMHOXKEHUSI BEPOSTHOCTEH, (OpMYTy IOTHOH BEpOATHOCTH, (opMyny DbepHymnu, koMOMHaTOpHBIE (akThl U
(hOpMYyJIBI; OLIEHUBATh BEPOSTHOCTH PEATBHBIX COOBITHH; YMEHHE ONEpHpPOBATh MOHATHAMM: CIydaiHas BEIMYNHA,
pacripesieleHHe BEpOSTHOCTEH, MaTeMaTH4YeCcKoe OKHUAAaHUE, AMCIEPCHsl U CTaHAApTHOE OTKIOHEHHE cly4ailHoH
BEJIMYMHBI, (PYHKIMHU pacTpeie]IeHNs 1 TUIOTHOCTH PaBHOMEPHOT 0, TOKA3aTelbHOTO U HOPMAJIBHOTO pacipeaeeH H;

YMCEHHUC UCTIOJIB30BATh CBOMCTBa HU3YUYCHHBIX pacnpe;[eneHHﬁ A peIICHUA 3aa'; 3HAKOMCTBO C IOHATHAMHA: 3aKOH




OOJILIITHX YHUCCII, MCTOOBI BLI6OpOLIHLIX HCCHCHOBaHHﬁ; YMEHHUE MTPUBOAUTH NPUMEPHI ITPOABJICHHUA 3aKOHA OOIBIINX
YHUCCI B IPUPOAHBIX U O6H_[CCTBCHHLIX ABJICHUAX; YMCHHE OIICPUPOBATH TOHATHAMMN: COYCTAHUC, TICPCCTAHOBKA, YUCIIO
COquaHHﬁ, YHUCIO IEPECTAHOBOK, OHHOM HBIOTOHa; YMEHHUC ITPUMCHATH KOM6I/IHaTOpHLIC (1)aKTLI N pacCy K ICHUA I
pemieHud 3alda4d; OLCHUBATH BCPOATHOCTH PCAIBHBIX CO6LITHﬁ; COCTaBJIATL BCEPOATHOCTHYHO MOMICIL H

MHTEPIPETHPOBATH OTYYEHHBIH Pe3yIbTaT

VYMeHue onepupoBaTh MOHATHAMH: TOUKA, IPsAMasi, TNTOCKOCTb, MPOCTPAHCTBO, OTPE30K, Ty, BETHUHHA yTJIa, IUIOCKUH
yroJl, ABYTPaHHBIN yToJl, TpEXTPaHHBIM yroJ, CKpeLMBaroLuecs IpsIMble, MapajuIeTbHOCTh U MEPIEHANKYISIPHOCTD
NPSAMBIX U IUIOCKOCTEH, Yrol MEXIY MPAMBIMH, YTOJI MEXKAY NMPSIMON M MIOCKOCTBIO, YTOJ MEXAY TUIOCKOCTSIMM,
paccTossHUE OT TOYKH [0 TUIOCKOCTH, PACCTOSHUE MEXAY MPAMBIMH, PACCTOSHHE MEXIY TUIOCKOCTAMH; YMEHHE
MCTIONIB30BaTh MPH pEIICHUH 3a7ad M3ydeHHBIe (PaKkThl M TeopeMbl TUIAHMMETPHM; YMEHHE OLEHMBATH pa3Mephl
00BEKTOB OKPY>KAIOLIETO MUPa; CTPOUTh MATEMATHIECKHE MOJIENH € MTOMOIIBIO T€OMETPHUYECKUX MOHATUI U BETUYHH,

PelIaTh CBA3aHHBIC C HUMH NMPAKTUYECKUEC 3aJa"N

10

VYMeHue onepupoBaTh MOHATHAMMU: IUTOIAAL (PUTYPEI, 00BEM (PUTYPBI, MHOTOTPaHHUK, PAaBIIIbHBIH MHOI'OIpPaHHMUK,
ceueHNe MHOTOTpaHHUKa, Ky0, mapanielenunes, Ipu3Ma, MupaMuaa, Gpurypa M MoBEPXHOCTh BpallleHHs, LIMITHHID,
KOHYC, 1ap, cdepa, TUIoaab chepsl, IToLaab MOBEPXHOCTH MUPaMH/Ibl, TPU3MBI, KOHYca, IMTHHApa, 0OBEM Ky0a,
MPSIMOYTOJBHOTO Mapaielenunea, MTUpaMiIbl, MPU3MbI, LMIMHApPA, KOHyca, IIapa, pa3BEPTKa TMOBEPXHOCTH,
CeUeHMs KOHyca M LMJIMHIPA, NapajjieIbHble OCH MM OCHOBAaHUIO, CEUEHHE IIapa, TUIOCKOCTh, Kacaromasics cepsl,
LIIHHApPA, KOHyca; YMEHHE CTPOUTH CeUeHIEe MHOTOTpaHHHKA, H300pakaTh MHOTOIPaHHHUKH, (PUTYpHI M TIOBEPXHOCTH
BpallleHHUs, MX CEYEeHHSA, B TOM HHCIE C TIOMOILIBIO DIEKTPOHHBIX CpPEACTB; YMEHHE IPHMEHSITh CBOMCTBa
reoOMETpHUECKUX (PUTYP, CAMOCTOATENBHO (POPMYITUPOBATH ONPEAEIEHUS N3yUaeMbIX (PUTYp, BBIABUTATH THIIOTE3HI O
CBOMCTBaX M MpH3HAaKaX TeOMETPHUECKHX (HUTyp, OOOCHOBBIBATH WM ONPOBEPraTh HX; YMEHHE IPOBOAMTH

K.]'IaCCI/I(bI/IKaL[I/IIO (1)I/Il“yp II10 PA3JIMYHBIM IIPpHU3HAKAM, BBITIOJIHATH HCO6XO,Z[I/IMLIC AOIIOJIHUTEIILHBIC TIOCTPOCHUA

11

VYMeHue onepupoBaTh MOHATHSAMU: IBH)KEHUE B IPOCTPAHCTBE, MapaJUIeTbHBIN MEPeHOC, CHMMETPHUS Ha TUIOCKOCTH U
B IIPOCTPAHCTBE, TOBOPOT, MpeoOpazoBaHKe MOI00HS, TOAOOHbIE (PUTYPHI; YMEHHE PACTIO3HABATE PaBHbIE M MTOJOOHEIE

(1)I/Il"prI, B TOM HHUCJIC B IIPUPOAC, UCKYCCTBEC, ApXUTCKTYPEC; HCIIOJIL30BATL TCOMECTPHUHUCCKUC OTHOIICHUS ITPU pECUICHUN




3aja4; HAXOAMThb IeOMEeTpUYEeCKHe BENHUMHBI (IJTMHA, Yroj, IUTolaab, oObEM) NMPH pPELISHHH 3aJad M3 APYTUX
YUeOHBIX MPEAMETOB U U3 PEATBHOM KU3HI; YMEHHE BEIUUCIIATE T€OMETPUYECKHE BETMUMHEI (TTHHA, YTOJI, IJIOLIa/lb,
00BEM, TIOLIA/lb TIOBEPXHOCTH), UCTIONB3YS U3yUeHHbIE (POPMYIIBI U METOBI, B TOM HHCHIE: TUIOLIab MOBEPXHOCTH
MUpaMHIBI, TPU3MBI, KOHyca, IMIHHIApa, TUIOMaab cgepbl; 00bEM Kyba, TPSMOYTONBHOrO NapajlleNenuiea,

MU paMHIBI, TPU3MBL, LWIMHApPA, KOHYca, I1apa; yMEeHHe HaXOAUTh OTHOILEHHE OOBEMOB MOAOOHBIX (PUTYP

VMenne OIICPHUPOBATH NTOHATHAMM: NPAMOYTOJIbHAsA CUCTEMA KOOPAUHAT, BEKTOP, KOOPAUHATHEI TOYKH, KOOPANHATHI

BEKTOpa, CyMMa BCKTOPOB, IPOU3IBCIACHHUC BCKTOpa Ha YHCIO, PA3JIOKEHHUE BEKTOpa IIO 6a3Hcy, CKaJIIApHOC

12 IIPOU3BCACHUC, BCKTOPHOC IIPOU3IBEACHHUE, YIOJI MCKAY BCEKTOPAMH; YMCHUC MHCIIOJIB30BATH BCKTOpHHﬁ n
KOOp,Z[I/IHaTHHﬁ MCTOH IJI pCHICHUA TCOMETPUUCCKUX 3alad U 3aa APYTI'UX yLIC6HLIX IIpEeaAMETOB
VMenne BLI6I/IpaTB HO,Z[XO,Z[}II_L[I/II\/’I METOH HJIA PEHICHUA 3aJa4¥; IMTOHUMAaHHUC 3HAYUMOCTH MAaTEMAaTUKH B H3YYUCHUU
13 IIpUPOAHBIX U O6H_[CCTBCHHLIX IIpoOLEeCCOB U HBHCHHﬁ; YMEHHUE pacliO3HaBaTh IPOABIICHHUC 3aKOHOB MATCMATHKH B

HCKYCCTBE, YMCHHUC IIPUBOAUTL NPHUMEPHI MaTEMATHYCCKUX OTKpLITI/H\/'I pOCCHﬁCKOﬁ n MHpOBOﬁ MaTeMaTHIeCKOI

HayKH




IHEPEYEHD 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA EI'D ITIO MATEMATHUKE

IIpoBepsiemblii 31eMeHT cogepKaHHUA
Koxa
1 Urcna ¥ BEIYHCIEHUS
1.1 HatypanbHsle u nemnsle yncina. [[pu3Haky 1eTMMOCTH LETBIX YHCET
1.2 ParmonansHeie uncna. OOBIKHOBEHHBIE M IECATUYHBIE JPOOH, IPOLIEHTHI, OECKOHEUHBIE TEPHOINIECKHE APOOH
1.3 ApudmeTniecknil KOpeHb HaTypallbHOU cTeneHu. J{eHcTBUSA ¢ apudpMeTHUECKUMH KOPHIMH HaTypaJIbHOMN CTENEHH
1.4 Crenens ¢ nenelM nmokasareneM. CTeNeHb ¢ pallHOHATBHBIM NToKa3zarenaeM. CBoWCTBa CTENEHT
1.5 CHHyC, KOCHHYC H TaHT'€HC YHCIIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. /lecaTHaHbIE U HAaTYpaJbHbIE JTOTapu(pMBbI
L7 JlelicTBUTENbHBIE YHCHa. ApHpMETHIECKHE ONEpalud C JeHCTBUTENBHBIMH 4HcIaMH. [IpHOMIKEHHBIE BBIYMCIECHUS, TpaBHIIa
' OKpYTJICHHUS, MTPUKHUJIKA U OL[EHKA pe3yabTaTa BEIUYMCICHHH
1.8 IIpeoOpazoBaHue BEIpaKeHUN
1.9 KowMrnekcHele uncna
2 VYpaBHEHHS U HEPAaBEHCTBA
2.1 [enpie 1 IpoOHO-pallMOHANBHBIE YPaBHEHHS
2.2 UppanmonalibHble ypaBHEHUS
23 TpuroHomerpnveckue ypaBHEHHS
2.4 [TokazatenpHble U TorapupMUIeckie ypaBHEHH
2.5 Lenble 1 ApoOHO-paIIOHATEHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIE HEpaBEHCTBA




2.7 [TokazaTenpHbIe U TorapupMIieckiie HepaBeHCTBA

2.8 TpuroHomerpnveckne HepaBeHCTBA

2.9 CHcTeMBl M COBOKYITHOCTH YPaBHEHHH U HEPABEHCTB

2.10 VYpaBHEHNs, HEpaBEHCTBA U CHCTEMBI C TIapaMeTpaMHu

2.11 Martpuua cucTeMbl TIMHEHHBIX YpaBHEHHN. ONpeaenuTens MaTpHLbI
3 OyHKIMH U Tpap ki

11 OyHK1M, crnocoOwl 3agaHus ¢GyHkuuu. ['papuk ¢(yHKuuH. BzanMHo oOpaTHbie (yHKUIMH. UETHBIE M HEUETHBIE (QYHKIMH.
' [lepuoanueckue GyHKIUN

35 ObnacTh ompeleneHuss U MHOXKeCTBO 3HaueHUM ¢yHkumu. Hymn ¢yHximn. I[IpoMexyTkn 3HaKoNMoCTOSHCTBa. lIpoMexyTku
' MOHOTOHHOCTH PyHKIMH. MakcUMyMBbl 1 MUHUMYMBI GpyHkinu. Haubonpliiee 1 HauMeHbIlee 3HaUeHHe PYHKITUH Ha TPOMEKYTKE

33 CreneHHas $YyHKINS ¢ HATYpalIbHBIM U LIeNbIM MoKa3aTeneM. E€ cBolicTBa u rpaduk. ColicTBa U rpadp K KOpHS #-OH CTETIeHH

34 Tpuronomerpuieckue GpyHKIMH, UX CBOHCTBA U TpadpuKu

3.5 [TokazatenwsHas u Jorapudmuteckas GyHKIHU, UX CBOMCTBA U Ipaduk

3.6 Touku pazpeiBa. AcUMITOTH IpadukoB pyHKIMI. CBolicTBa PyHKIMIH, HEMPEPHIBHBIX HA OTpe3Ke

3.7 ITocnegoBaTeILHOCTH, CIIOCOORI 3aJaHU IOCIEa0BATEIbHOCTEH

3.8 ApudmMmeTrnieckas U reoMeTpuyeckas mporpeccuu. @opmyia cI0KHBIX TPOIEHTOB
4 Havama MaTeMaTHYeCKOr0 aHalIN3a

4.1 [IpousBonnas ¢yHkImMH. [Ipon3BOIHEIE dEeMEHTAPHBIX PYHKITHH

42 [IpiMeHeHHe TPOU3BOAHON K HcCleOBaHUIO (YHKIMI Ha MOHOTOHHOCTH M JKCTpeMyMbl. HaxoskJeHune HaumOOJbIIEro u
' HaUMEHBIIIEeTo 3HaUeHUS PYHKIIMN Ha OTpe3ke

4.3 [lepBooOpaznas. uTerpan
5 MHoXkecTBa | JIOTHKA

5.1 MHokecTBO, OTiepallii Ha/l MHOKeCcTBaMU. J[narpamMMel Ditniepa — BeHHa




5.2

Jloruka

6 BeposTHOCTB M cTaTHCTHKA
6.1 OmnucarenpHas CTaTHCTHKA
6.2 BeposTtHocTh
6.3 KombunaTopuka
7 I'eomeTpus
7.1 @urypsl Ha IIOCKOCTH
7.2 [IpstMBle M TUTOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHHKHN
7.4 Tena 1 MoBEpXHOCTH BpallleHHA
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O MPOLUECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI I YYEHUKA

* Maremaruka: anrebpa v Hauajla MaTeMaTUIECKOTo aHaiau3a, reomerpus. ['eomerpus. 10-11 knace. Atanacsu JI.C.,

byty30B B.®., Kagomues C.b. u np. AkunonepHoe oduectso «M3aatenbctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI UIA YUYUTEJIA

HU®POBBIE OGPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET buotaunorexa IHOK



