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IHNOACHUTEJBHASA 3AIINCKA

PabGouass mporpamma yueOHOoro kypca «l'eomeTrpusi» 0a30BOro ypoBHS ISt
oOyuaromuxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DenepaabHOIO
roCy/AapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHEro 0011Iero 00pa3oBaHus,
C y4uy€TOM COBpPEMEHHBIX MHPOBBIX TpeOOBaHUI, MNPEABIBIAEMBIX K
MaTeMaTU4eCKOMY OOpa30BaHHUIO, M TPATULIUA POCCUUCKOTO 0Opa3oBaHUS.
Peanuzauus nporpaMMbl 00ecrieurBaeT OBIAJCHUE KIFOUEBBIMUA KOMITETCHIIUSIMU,
COCTaBJISIIONIMMH OCHOBY JJISi CaMOPa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHUs,
[EJIOCTHOCTh OOLIEKYJIBTYPHOTO, JUYHOCTHOTO M TO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YYaroINXCsl.

HEJIM U3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yd4eOHOro Kypca T'€OMETPUHM Ha YPOBHE CpeIHEro oOIIero
oOpa3oBaHusi OOYCIIOBJIEHA MPAKTUYECKOW 3HAUYMMOCTBIO METANpeIMETHBIX H
IPEIMETHBIX Pe3yJIbTaTOB OOyUYEHUS T'€OMETPUU B HAIMpPaBICHUHM JTHUYHOCTHOIO
pa3BuTUsl OOywaroumxcsa, (QopMUpOBaHUS (PYHKIMOHATHHOW MaTeMaTH4YEeCKOU
IPaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBbIX AMCUMILINH. PazBuTue y o0ydaromuxcs
MPABWIBHBIX MPEACTABICHUN O CYIIHOCTH M MNPOUCXOKIAECHUU TE€OMETPUUYECKHUX
abCcTpakiuii, COOTHOILIECHUH PEaJbHOr0 M HAEAJBHOTO, XapaKTepe OTpaKEHUs
MaTeMaTHYECKOW HAYKOM SIBJICHUU U MPOLIECCOB PEAIIBHOTO MUPA, MECTE T€OMETPUHN
B CUCTEME HayK U POJIM MAaTEMAaTUYECKOIO0 MOJECINPOBAHNS B HAYYHOM MO3HAHUU U
B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS yUaIlIUXCS, a
TAK)KE€ KA4yeCTB MBIIUICHUS, HEOOXOJUMBIX [UJIsl aJanTalid B COBPEMEHHOM
o01IecTBe.

['eomeTpus siBAsieTCS OAHMM W3 0Aa30BBIX MPEAMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHUs, Tak Kak O00ECIeYMBAaeT BO3MOXKHOCTh H3YUYEHHS Kak
JUCLUIIINH €CTECTBEHHO-HAYYHON HANPABJICHHOCTH, TaK U TYMAHUTAPHOM.

Jlormueckoe MblIUIeHHE, (HOpMHUpPYEMOE MpU H3YYEHHH OOYyYarolIMMHCS
MOHATUHUHBIX OCHOB T€OMETPUU U MOCTPOCHUH LIEMOYKH JIOTUYECKUX YTBEPKICHUIMA
B XOJI€ pELIECHUs T'€OMETPUYECKHUX 3aJad, YMEHHE BBIIBUraTh M ONPOBEPraTh
TMIIOTE3bl HEITOCPEICTBEHHO HCIIOJIB3YIOTCS IPU PELIEHUM 337a4 €CTECTBEHHO-
HAYYHOT0 LIMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHre OpueHTHPOBAThCA B MPOCTPAHCTBE WUIPAET CYUIECTBEHHYIO POJIb BO
BCEX 001acTsIX HEeATEIbHOCTH yenoBeka. OpHeHTalus 4YeJoBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOro ObITHs, (opMma
OTPaXKEHUSI OKPY’KAIOLIETO MHPA, YCIOBUE YCIICIIHOIO NMO3HAaHWUA W aKTUBHOTO
npeoOpa3oBaHus  JAeWCTBUTEIbHOCTU.  OnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zaMu 00ObEIMHSIET pa3Hble BUIbI YUEOHOU U TPYIOBOM AESATENBHOCTH, SBIIAECTCS



OJHUM M3 NPO(ECCHOHATBHO BAXKHBIX KayecTB, IMOATOMY aKTyajbHa 3ajaua
dopMupoBaHus |y  OOyYarOIIMXCS MPOCTPAHCTBEHHOTO  MBIIUICHHUS  Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBILIUIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUYECKON JEATEIBHOCTH 110 MHOTMM HAIPaBJICHUSIM.

[lens ocBoeHusi mporpaMmbl yuyeOHoOro kypca «l'eomerpusi» Ha 0a3zoBOM
ypoBHE 0OyueHuss — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpPHOE pPa3BUTHE
oOyuaroluxcs yepe3 odecreueHne BO3MOKHOCTH MPUOOPETEHUS U UCTIOJIB30BaHUs
CUCTEMATUYECKUX TE€OMETPUYECKUX 3HAHUM H  JEUCTBUH, CHEHU(PUUHBIX
IrE€OMETPUH, BO3MOXHOCTU  YCHEUIHOTO NPOAODKEHHS  00pa3oBaHUsA 110
CHELMATIBHOCTSM, HE CBSI3aHHBIM C IIPUKJIAJHBIM HCIOJIb30BAHUEM I€OMETPHUU.

[IporpaMMa 1o reoMmeTpuud Ha 0a30BOM YpOBHE NIpeIHA3HAayYeHa MJis
00y4aroIuXcsi CPEAHEN HIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTENIbHBIX 3aTPyTHEHUN
Ha ypOBHE OCHOBHOTO 00I1Iero oOpaszoBaHus. TakuM 00pa3oMm, oOydaromuecss Ha
0a30BOM YpOBHE JI0JKHBI OCBOUTH 00ILIME MATEMAaTUUECKUE YMEHHUSI, CBA3aHHBIE CO
celu(pUKON reOMETpUN U HEOOXOIUMBIE ISl )KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpome 3T0r0, 0HM UMEIOT BO3MOXHOCTh U3YYHTh F€OMETPHIO O0Jsiee rIyOOoKo, ecliu
B JaJbHEUIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPUUECKUX 3HAHUSX B
po(heCcCHOHATIBHOM 1€ATENbHOCTH.

JlocTKeHre Leau OCBOEGHMS IPOrpaMMbl OOECIIEUMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3a1ad. [IpuopuTeTHBIMH 3aJadyaMud  OCBOEHHS  Kypca
«["'eomerpum» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBAsSIOTCS:

« (GOopMHpOBaHME TPEIACTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOMN

KyJbTYpPbl 1 OCO3HAHUE €€ B3aUMOCBSI3U C OKPYIKaIOIIUM MUPOM;

+ (opMHpOBaHME MPEACTABICHUS O MHOTOTPAaHHUKAX U TEJIaX BpallleHUs KaKk
O BaXHEHMIINX MaTeMaTHYECKHUX MOJIENSIX, MO3BOJSIOIIUX OMHCHIBATH U
U3y4aTh Pa3HbIE SIBICHUS OKPYKAIOIIET0 MHUPA;

« (GopMHpOBaHME YMEHHS pacClO3HaBaTh Ha dYeprexax, MOAEIAX U B
peaJIbHOM MUpPE MHOTOTPAaHHUKU U TeJla BPALLEHUS;

+ OBJAJCHHE METOJAaMHU PEIICHUS 3aJad Ha MOCTPOCHHUS Ha HM300paKeHUSIX
IPOCTPAHCTBEHHBIX (DUTYD;

« (¢GopMHUpOBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHSIMH O
MHOTOTpaHHHUKAX U TEJIaX BPALLEHUS U UX OCHOBHBIMHU CBOMCTBaMU;

+ OBJIQJICHUE  QJrOPpUTMaMH  pELIEHHs  OCHOBHBIX  THUIOB  3a/ay;
dbopMupoBaHHEe yYMEHHUS TPOBOAWTH  HECIOXKHBIE JIOKAa3aTeIbHBIC
pacCyXJIeHHsI B XOJI€¢ PELIEHUs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
IPAKTUYECKUM COCpHKAHUEM;

pPa3BUTHE UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00ydaromumxcs,
N03HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUI, KpUTHUHOCTH
MBIIUICHHS,



+ (¢dopMupoBaHue (PyHKIHOHAIBHON IPaMOTHOCTH, PEJIEBAHTHON r€OMETPHUU:
yMEHHE pacro3HaBaTh MPOSIBICHUS FT€OMETPUUECKUX MOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX XU3HEHHBIX CUTYyalUUsAX U NPU U3YYECHUU
IpYrMX  y4eOHBIX  NPEIMETOB,  MPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATH UX HA SI3bIKE TEOMETPHUH U CO3/1aBaTh
FEOMETPUYECKHE MOJEIU, NPUMEHATH OCBOEHHBIM TI'€OMETPUYECKUN
anmapar  JUI1 = peueHus — NPAaKTHKO-OPUEHTUPOBAHHBIX  3a]ad,
MHTEPHPETUPOBATH U OLICHUBATh MOJIYYEHHBIE PE3YIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOrPAMMBI SIBIISIETCS BKIIIOUEHUE B KYpC
CTEpPEOMETPHUH B HA4YaJIe €ro U3yYEHHUs 3a1a4, PEIIAEMbIX HA YPOBHE HHTYUTUBHOTO
MO3HAHMS, W OMNpeAeNEHHBIM 00pa3oM OpraHU30BaHHas paboTa HAJI HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NPOTEKAHUE NHTYUTUBHBIX IIPOLECCOB, MOTUBUPYET K JaIbHEUIIEMY
U3YYECHUIO IIPEAMETA.

[Ipenmourenue oTaaETCS HAMISIIHO-KOHCTPYKTUBHOMY METOy OOYUYEeHHUsI, TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOE OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Yy
YYAIIUXCS B Kypce CTEPEOMETPUU IIPOBOJUTCS 32 CUET PEIICHUs 3a4a49 Ha CO3JJaHue
IPOCTPAHCTBEHHBIX 00pa30B W 3aJlad HAa ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oopazamu. Co3gaHue oOpa3za TPOBOAUTCS C OMOPOM HA HATJAIHOCTH, a
OTNepUpOBaHUE 00PA30M — B YCIIOBHSIX OTBJICUEHHS OT HATJISAHOCTH, MBICIICHHOTO
WU3MEHEHUS €TI0 UCXOIHOTO CONECPKAHUS.

OcHoBHBIE conepkaTenbHble JIMHUU Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsMble 1 IIIOCKOCTH B POCTPAHCTBEY, «Tena BpameHus»,
«BeKTOopbI M1 KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHNE JIOTUYECKUX YMEHHN
pacrpenensercs He TOJIbKO MO COAEPKAaTEIbHBIM JIMHUSM, HO U TIO TOJ1aM 00y4YeHHUs
Ha YPOBHE CpeIHEro o01ero oopazoBaHusl.

Conepxanne 00pa30oBaHUS, COOTBETCTBYIOILIEE INPEAMETHBIM pe3yibTaTaM
OCBOeHHUs pabodeil mporpamMMbl, pacHpeeN€HHBIM TI0 TOAaM OO0ydYeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, dYTOOBI OBJIAJEHUE TEOMETPUUCCKUMU
MOHATUSMU U HABBIKAMH OCYIIECTBIISUIOCH MTOCJIEI0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHUEM MTPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUSI BKIIOYAJIUCH B
OOIIYI0 CUCTEMY T'€OMETPUYECKUX MPEACTaBICHUN 00yYaroluxcs, pacuvpss U
yrayOsist e€, o0pa3ysi MpOYHbIE MHOKECTBECHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha n3ydenue reometpun orBoauTcs 2 yaca B Heaemnro B 10 kiracce u 1 gac B
Hezento B 11 kiacce, Bcero 3a J1Ba roja o0yuenus - 102 yueOHbIX yaca.



COIAEPKXAHHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC  TIOHATUA  CTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb,
npocTpadHcTBO. [loHsTHE 00 aKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPUHU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

BzaumMHOe pacrnonoxeHre NpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOLIMECH,
NnapajuyielibHble M CKpelmuBarommecss npsMbeie. [lapamiensHOCT NPSAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIBHBIE TPAMBIE B IPOCTPAHCTBE;
MapAJUICIIBHOCTh TPEX IPSAMBIX; MAPAUIEIBHOCTh NPSAMOW U IUIOCKOCTH. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NPSMbIMU B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaAJLIEIbHbIE ITIOCKOCTH; CBOMCTBA MAPAJIIEIBHBIX
miockocteit. [IpocTeitmme npocTpaHncTBeHHBIE (DUTYPBI HA TUIOCKOCTH: TETPadIp,
KyO, MmapasuiesienuIie l; MOCTPOSHUE CeYEHUH.

[leprieHIUKYISIPHOCTH IPSIMOM U TIOCKOCTHU: MIEPIIEHANKYIISPHBIE IPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuIeJbHbICE W TEPHEHAUKYJSIPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHNEHANKYJISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NPSMOU
MEPIIEHAUKYJISIPHOM TUIOCKOCTU. YTJbl B IIPOCTPAHCTBE: YrOJ MEXIY MNPAMON U
IUIOCKOCTBIO;  ABYTPAHHBIM  yroJl, JIMHEHHBIA Yroa JBYTPaHHOIO  yTJa.
IlepnieHAUKYISAp U HAKIIOHHBIE: PACCTOSHUE OT TOYKH JI0 IIOCKOCTHU, PACCTOSIHUE
OT MPSIMOM 10 TIIIOCKOCTH, MMPOEKIUS (PUTYPBI HA TIIIOCKOCTh. [IepreHIuKyYIIpHOCTD
IJIOCKOCTEN: NMPU3HAK NEPHEHAUKYIAPHOCTH IBYX IUIOCKOCTEH. Teopema O Tpéx
MEPIEHIUKYIISIPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTPAaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIITYKJIBIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOTpaHHUKa. [Ipru3ma: n-yronpHas
MpU3Ma; TPaHu U OCHOBAHUSI MPU3MBbI; MPsMasi U HAKJIOHHAs TPU3MbIL, OOKOBas 1
IIOJIHAs IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, IIPSIMOYTOJIbHBIN
napajuieJienuIel U ero cowcrea. [lupamupa: n-yrosibHas nupamMuaa, rpaHd U
OCHOBaHHE MAPAMHJIBI; OOKOBAs M TIOJTHAS TOBEPXHOCTh MUPAMU/IBI; IPABWIIBHAS
yCceu€HHasg mnupaMuaa. OJEMEHTbl TMpuU3Mbl W nUpamMuibl. [IpaBunbHBIC
MHOTOIPaHHHUKH: TOHATUE ITPABUIBHOIO MHOTOTPAHHHUKA; MPAaBUJIbHASA IpHU3Ma M
MPaBUIbHAS IHUPAMUJA; [PaBWIbHAs TPEYTroJibHAs NUPaMHUAA W IPaBUIIbHBIN
teTpa’ap; kyO. IlpencraBienre O TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
JToaeka’ap u ukocasap. CedeHus Npu3Mbl U TAPAMUIBI.

CuMMeTpuss B MPOCTPAHCTBE: CUMMETPHUSI OTHOCHUTEIBLHO TOYKH, MPSMOM,
IJIOCKOCTU. DJIEMEHTHI CHAMMETPHUH B TMPaAMUJIax, apauielIenUuneaax, NpaBUiIbHbIX
MHOT'OI'PaHHUKAX.



Boluniciienue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, OuaroHaiu, YIJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON MPU3MBI,
IUIONIA/Ib OCHOBAHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsAMOi npu3msbl. [lnomans
OOKOBOIl MOBEPXHOCTH M IOBEPXHOCTH MPABUIBHOW IHUPAMMIBI, TEOpEMa O
riomaau yceuéHno nupamusl. [lonstue 06 00béMe. OObEM mUpaMuUIbl, TPU3MBI.

[Tonobnubie Tena B mnpoctpaHcTBE. (COOTHOIICHHUS MEXIY IUIOMIAJIMU
NOBEPXHOCTEH, 00bEMAMHU MOTOOHBIX TEJ.

11 KUIACC

Tesia Bpalenus

HunuHapryeckas MTOBEPXHOCTB, oOpasytoiue UUJIMHIPUYECKOM
MOBEPXHOCTH, OCh UWJIWHJAPUYECKON TMOBEpXHOCTU. [[unuHIp: OCHOBaHUS U
OOKOBasi TMOBEPXHOCTh, OOpasyrwIias W OCh, IUIONIAJb OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konunueckasi moBepxHOCTb, 00pa3yrolire KOHMYECKOW MOBEPXHOCTH, OCh U
BepIIMHA KOHUYECKOM noBepxHOCTH. KoHyc: OCHOBaHuME U BepIlInHa, 00pa3yromnias
¥ OCh; TUIOIIAIh OOKOBOM M TIOJIHOM TTOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yromue
Y BBICOTA; OCHOBAHUS U OOKOBAs MOBEPXHOCTb.

Cdepa u map: ueHtp, paauyc, AUAMETP; IJIOMIAb MOBEPXHOCTU CHEpHI.
B3auMHoe pacnosnoxkenue cepbl ¥ MIOCKOCTH; KacaTellbHas MIIOCKOCTh K cepe;
IJI01ab CEepHI.

N3o00paskeHne Te BpalieHus Ha TUIOCKOCTH. Pa3BépTka nuiamHApa 1 KOHyca.

KomOunanmu Ten BpaiieHust © MHOTOTpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIHI
okoJ10 cdepsl; chepa, BMCaHHAST B MHOTOI'PAHHUK, WIIA TEJIO0 BpalICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 06 00BEME
NPSIMOYTOJIBHOTO Mapajuieienumnena v ciaeacteuss u3 He€. OO0bEM HUIMHApA,
koHyca. O0BéM mmapa u miomaab chepsl.

[Tomo6ubie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEH, 00BbEMaMHU MOJOOHBIX TEII.

Ceuenus nunuHApa (MapavieaIbHO U MEPIICHIUKYIISIPHO OCH), CEUEHHUs KOHYyCa
(mapasnienbHOE OCHOBAHUIO M MTPOXO/SIIEE YEPE3 BEPIIMHY ), CEUCHHUS 11apa.

BekTopbl U KOOPAUHATHI B MIPOCTPAHCTBE

Bekrtop Ha mmockocty u B npocTpancTBe. CII0KEHNE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpA Ha YKCIIO. Pa3nokeHne BeKTopa 1Mo TPEM HEKOMILJIAHAPHBIM
BekTopaM. IIpaBwio mapamnenenunena. Pemenue 3amad, CBS3aHHBIX €
IIPUMEHEHUEM TIpaBWJI JACUCTBHM ¢ BekTropamu. lIpsmoyronpHas cucrema
KoopauHaT B mnpoctpancTBe. Koopamnatel BekTopa. IIpocreitmue 3amaun B
KOOpAMHATax. YToll MekJy BekropaMu. CKalIpHOE MPOU3BEICHHUE BEKTOPOB.



BelunciieHne yrioB Mexay NpsIMbIMU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELIEHUU T€OMETPUYECKUX 3a1a4.



IIVIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMSI MPOTPaMMbl  y4eOHOTO MpeaMeTa
«MaremaTrka» XapaKTepU3yTCS:

I'paxxpanckoe BocIUTaHUE:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UITUN 00YUYaIOIIErocsl Kak akTUBHOI'O
W OTBETCTBEHHOI'O 4YJ€Ha POCCHUUCKOro OOINEeCTBa, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (WYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYD, SBIICHUIA,
MporeAyp TpaxaaHCKOro ooOmiecTBa (BbIOOPBHI, OMNPOCH W TpP.), YMEHHEM
B3aMMO/JICHCTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMU 1 Ha3HAUCHUEM.

I[HaTpuoTnyeckoe BOCIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO POCCUHCKON TPAXKIAHCKON UIACHTUYHOCTH, YBAKEHUS K
MIPOIIUIOMY ¥ HACTOSILEMY POCCUMCKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHUEM K
JOCTHKEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUMCKON MaTEMaTUYECKOM IIKOJIbI,
K HWCIIOJIb30BAHUIO JTHUX JOCTHKEHUN B JPYTHX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMUKHM.

JyX0BHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO HapoJa;
chOpPMHPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUS, JATUYECKOTO MOBEACHMUS,
CBSI3AaHHOT'O C MPAKTUYECKUM NPUMEHEHUEM JOCTHKCHUN HAYKH U IESTEIIBHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOEHUE YCTOMYMBOTO OYAYIIETO.

JcTeTHYeCKOe BOCIIMTAHUE:

ACTETUYECKUM OTHOILICHUWEM K MHUpPY, BKIIOYas ICTETUKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PELIEHUH, paCCYKACHUI; BOCOPUUMYHBOCTHIO
K MAaT€MaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusnyecKoe BOCIIUTAHUE:

chOPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTU4YEeCKUE 3HaHUS B
MHTEpecax 3JI0pOBOTO M 0€30MMacHOr0 00pasa >KM3HU, OTBETCTBEHHOTO OTHOIIIECHUS
K CBOEMY 370pOBbIO (3I0pOBOE MHUTAaHUE, COATAHCUPOBAHHBIM PEKUM 3aHATHU U
OTJIbIXa, PETyIsApHas pu3nIecKasi akTUBHOCTD); (PU3NUECKOTO COBEPIIICHCTBOBAHNS,
IIPY 3aHATUAX CIIOPTUBHO-03J0POBUTEIIBHOMN AEATEIBHOCTHIO.

TpynoBoe Bociuranue:

TOTOBHOCTBIO K TPYydy, OCO3HAHHMEM IIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
paznmuuHbiM  chepaM  NPodeCCUOHANIBHOM  NESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOM U €€ MPUIIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BBHIOOP
Oynymeid npodeccur W peamu3oBbHIBATH COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTHYECKOMY OOpa3oBaHUIO U



caM000pa30BaHUIO Ha TMPOTSKEHUU BCEU JKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHUIO B PEIICHUU MPAKTUUYECKHUX 3a7a4 MAaTEMAaTUUECKON HAIIPABICHHOCTH.

IKOJIOrHYeCKoOe BOCIMTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJIOTMYECKON KYJIbTYpbl, MOHMMAHUEM BIUSHUS
COLMAIIBHO-D)KOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJTHON U COUATBHON
Cpellbl, OCO3HaHWEM TJ00aJBbHOTO XapakTepa dSKOJOTMUYECKHX MpooJieM;
OpUEHTAallMEld HAa MPUMEHEHUWE MAaTeMaTUYECKUX 3HAHUWM 71 PElIeHus 3aJad B
00JIaCTH OKPY KaOIIEH Cpebl, MJIAHUPOBAHUS MTOCTYIKOB M OLICHKH MX BO3MOMXKHBIX
MOCIIC/ICTBUN JIJISI OKPYKAIOIIEH CPEIbI.

LleHHOCTH HAYYHOI'O IO3HAHMSA:

c(hOpPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAayKH W  OOIIECTBEHHON TMPaKTUKH, MOHUMaHUEM
MaTeMaTHYeCKOM HayKH Kak c]epbl 4YeToBEUeCKOM JesATeIbHOCTH, 3TaroB €&
pa3BUTHS W 3HAYMMOCTH JUISI PA3BUTHS LMBWIM3ALMH; OBJAIACHUEM SI3BIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUSA MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOEKTHYIO M HCCIEAOBATENBCKYIO JIESITEIBHOCTh
WHJIMBUAYAJIBHO U B TPYyIIIE.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHble Pe3yJIbTaThl OCBOCHMSI MPOTPaMMbl YYEOHOTO MpeameTa
«MaremaTuka» XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
0euCmeusaMuU, YHUBEPCATbHbIMU Pe2YISIMUSHBIMU OeUCMBUIMU.

1)  Vuueepcanvhvie  no3nasamenvuwle  Oeilicmeus,  obecneuusarom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00yUarwuxcs (oceoeHue
Memoo0o8  NO3HAHUA ~ OKpYJcaowe2o  Mupa,  NnpuMeHeHue  J102UYeCcKUux,
UCCe008ameNbCKUX onepayuti, ymeHuti pabomams ¢ uHgopmayueti).

ba3oBble Jioruyeckue AeicTBUs:

*  BBIBJISITH U XapaKT€PU30BaTh CYLIECTBEHHbIC IPU3HAKU MAaTEMaTHUECKUX
OOBEKTOB, TMOHATHI, OTHOLIEHHM MEXAY HOHATUAMH; (POPMYIUPOBATH
ONpEe/ACNICHUs] TOHSTHI;, YCTAaHABIMBATh CYIIECTBEHHBIH  IPU3HAK
KJIacCU(pUKaIlMK, OCHOBAHHS Jisi OOOOIIEHWS W CpPaBHEHUS, KPUTEPUU
IPOBOAMMOIO aHAJIN3A;

+ BOCIpUHUMATh, (QOpPMYJIUPOBaTh U  MpPeoOpa3oBbIBaTh  CYKICHUS:
YTBEpAUTENbHbIE W OTpULIATENIbHbIC, €AMHUYHBIC, YacCTHbIE U OOIIHE;
YCIIOBHBIE;

+ BBUSIBISITH ~ MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3U U
OpOTUBOpEUYUs] B (pakTaxX, [JaHHBIX, HAONIONECHUSAX U YTBEPKICHUSIX;
npejiaraTb KpUTEpUU AJIs BbISIBICHHS 3aKOHOMEPHOCTEN U POTUBOPEUHIA;



+ JIeNaTh BBIBOJABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JETyKTUBHBIX U
UHAYKTUBHBIX YMO3AKIIOUCHHUH, yMO3aKIIOUEHHU 110 aHAJIOTUH;

+  TPOBOJAUTH CaMOCTOSITENIbHO J0Ka3aTeIbCcTBA  MaTeMaTHYECKUX
yTBEpKJIeHUH (IIpSMbIe U OT IPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIHIO,
NPUBOJIUTH TPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYKICHHSI U BBIBOJIbI;

+ BbBIOMpaTh croco0 peuieHUs y4eOHOH 3amauu (CpaBHUBATh HECKOJIBKO
BApMAHTOB pEIICHMs, BBIOMpaTh Hawboyee MOAXOMSIMUNA € YIETOM
CaMOCTOSITENIHO BbI/IEJICHHBIX KPUTEPHEB).

Ba3oBble nccie10BaTe/IbCKie 1eicTBUA:

+  HCTOJB30BaTh BOIPOCHI KaK HMCCIEIOBATEIbCKUNA HMHCTPYMEHT MO3HAHUS;
dbopMyIHpoBaTh BOIMPOCH], (PUKCHUPYIOIIME MPOTUBOPEUUE, MpodIeMy,
yCTaHaBIMBAaTh  HMCKOMOE M  JaHHOe, (opMHUpOBaTh  THIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3UIINIO, MHEHHE;

+  TPOBOJAUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIN HKCIIEPUMEHT,
UCCIIEIOBAaHNE TI0 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro
00BbEeKTa, SBJICHHS, TPOIECCA, BBIIBJICHUIO 3aBUCUMOCTEH MEXIy
00bEKTaMU, SIBIICHUSIMH, ITPOIIECCAMU;

+  CaMOCTOSITENLHO (hOPMYITUPOBATH 0OOOIIEHHS U BBIBOJBI IO PE3yIbTaTaM
NpOBEAEHHOTO HAOJIO/IEHUS, UCCIEA0BaHUs, OIEHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BRIBOJOB M 0000IIEHNI;

+ TPOTHO3MPOBATH BO3MOXKHOE DPAa3BUTHE IPOLIECCa, a TAKKE BBIIBUTATH
IPEITOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanueii:

*  BBIBJISTH Je(UIUTHI HHOOPMALIUU, JTAHHBIX, HEOOXOTUMBIX JJIsi OTBETA Ha
BOMPOC | [Tl pEIICHUS 3a/1a4H;

- BbIOMpaTh  MHPOPMALMIO W3  HCTOYHHKOB  pA3JIMYHBIX  THIIOB,
aHaAJIM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATH MHPOPMALUIO
Pa3IMYHBIX BUJIOB U JOPM MPECTABICHNUS;

+  CTPYKTypHpOBaTh MH(OPMAIINIO, TPEACTABIATh €€ B pa3IUYHbBIX (opmax,
WLTIOCTPUPOBATH TPadUIECKH;

- OLIGHUBATH Ha/1EKHOCTD uH(bopMaluu 1o CaMOCTOSITENIbHO
c(OpMyJIMPOBAHHBIM KPUTEPUSIM.

2)  Vuusepcanvuvie KOMMYHUKamueHwle Oelicmeus,  o0becneyusaiom

cpopmuposanHoCms COYUANLHBIX HABLIKOE 00VUAIOUUXCA.

O0menne:

+  BOCHPUHUMATh U POPMYIUPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBUSMU
U 1eJIIMU OOLIEHUS; SICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U IUCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS IO X0y PELICHUS
3a71a4M, KOMMEHTUPOBATh NIOJYUYEHHBIN PE3YJIbTAT;

B X0J1e 00CYXICHUS 3a]1aBaTh BOMPOCHI M0 CYIIECTBY 00CYKIaeMOM TEMBI,
poOJIeMBbl, pEIIaeMOi 3a/1a4u, BEICKAa3bIBaTh U/IEH, HAlLIEJIEHHbIE Ha MIOUCK
pELICHUsA; COIMOCTABIATh CBOU CYXACHUS C CYXICHUSMH JPYTHX
YYaCTHUKOB JHAJIOTa, OOHAPY)XMBATh PA3IMUYUE W CXOJCTBO IO3UIIUI; B
KOPPEKTHOU opMe (HopMyIUpoBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;
MPEICTABIATh  PE3ydbTaThl  PELICHUS  3aJa4yd,  JOKCIEPUMEHTA,
UCCJIeI0BAHMS, POEKTA; CAMOCTOSTENBHO BHIOMPAaTh (POPMAT BBHICTYIUICHUS
C y4€TOM 3aja4 Mpe3eHTAIIMU U 0COOCHHOCTEHN ayAUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHHON U WHIANBUY ATbHON
paboThl TIpHU pelIeHUU Y4eOHBIX 3a7ad; MPUHUMATH IIEJIb COBMECTHOMN
NESTENbHOCTH, IUTAHUPOBATh OpPTaHU3aIlMI0O COBMECTHOW  paboTHI,
pacnpenenatb BHUIbI pabOT, JOroBapUBAThCS, OOCYXKIaTh MpolecC U
pe3ynbTaT paboThl; 00001IaTh MHEHHUS! HECKOJIBKHX JTFOJICH;

y4acTBOBaTh B TPYNIOBBIX (hopmMax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIC MITYPMBD» W WHBIC); BBIMOIHITH CBOIO YacTh pabOTBI U
KOOPJMHHUPOBATH CBOM JCHCTBHS C IPYTUMH YJICHAMHA KOMaH/IbI; OIICHHBATH
KauyeCTBO CBOETO0 BKJIaga B OOMMA TPOAYKT TIO KPUTEPHSIM,
chOpMyTUPOBAHHBIM YIACTHUKAMH B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmaus, obecneuusarom Gopmuposarue

CMBICTIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCU.
Camoopranusanus:

COCTABJIATH TIaH, aJITOPUTM pEIICHUs 3a1a4H, BEIOUpATh crioco0 petieHus
C Y4ETOM UMEIOUINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEI,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOU
uHbOpMaInu.

CaMOKOHTPOJIb:

BJIaJIETh HABBIKAMM IIO3HABATENbHOM pediiekcuM Kak OCO3HaHUs
COBEPIIAEMBIX JIEWCTBUUA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIIOCOOAMM CaMOIPOBEPKHU, CAMOKOHTPOJIS MPOLiEcca U pe3yJipTaTa
pELIECHNs] MAaTEMAaTHYECKOM 3a/1a4H;

IIPEABULIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTH IIPH PELIEHUH 3aa4H,
BHOCUTb KOPPEKTHUBBI B JIEATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
JAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBIICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEIM M YCIOBUAM, OOBACHATH
IIPUYUHBI JTOCTHKECHUSA WIM HENOCTHKEHUS PEe3YJIbTaTOB JEATEIbHOCTH,
HaXOAUTh OMIMOKY, 1aBaTh OILIEHKY NPUOOPETEHHOMY ONBITY.



INPEAMETHBIE PE3YJIbTATHBI
10 KITACC

OnepupoBath NOHATUAMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpyuMeHsSTh aKCHOMBI CTEPEOMETPUU M CJIEACTBUS W3 HUX MpPHU PEIICHUU
F€OMETPUYECKHX 3a/1a4.

OmneprpoBaTh MOHATUAMU: NapaIEIbHOCTD U NEPIEHANKYIIPHOCTD MPSIMBIX
U IIJIOCKOCTEM.

KnaccupuuupoBaTe B3aUMHOE pacIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHSATUSAMH: JBYIPAaHHBIM yToJI, TPaHU JABYIPAHHOTO YIIIa,
pedpo ABYrpaHHOrO yria; JUHEMHBIA Yroj JBYTPAHHOTO yrja; rpalycHas Mepa
JBYTPaHHOI'O yrija.

OmnepupoBaTh NOHATUAMM: MHOTOTPAHHUK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOTOTPaHHHKA, MPABUILHBIA MHOTOTPaHHHUK.

Pacno3HaBaTe OCHOBHBIE BHJbl MHOTOIPAHHHKOB (IMMpaMUJa; MpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuieienumnen, Kyo).

KnaccupunupoBaTe  MHOTOrpaHHMKHM,  BBIOMpass ~ OCHOBaHUS  AJiA
KIacCUpuUKauuu (BBIMYKIbIE W HEBBIMYKJIbIE MHOTOTPAHHUKH; TMPABUIIbHBIC
MHOTOTPaHHHUKH; IPSIMbIE M HAKJIIOHHBIE TTPU3MBI, TapaJUIeICIUIEAb]).

OnepupoBath MOHATUAMU: CEKYIIAsl NIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHLIMIIBI IOCTPOEHUSI CEUEHUM, UCTIOIb3YSI METO/ CJIEIOB.

CtpouTh ceyeHUs] MHOTOIPDAHHUKOB METOJOM  CJEAOB, BBIIOJIHATH
(BBIHOCHBIC) TJIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (puUryp: BuA
CBEpXY, COOKY, CHHU3Y.

Pemats 3a1aun Ha HaXOKJEHNE T€OMETPUUECKUX BEITUUMH 0 00pa3laM Uiu
aJIrOpUTMaM, TPUMEHSS HU3BECTHBIE AHAJIUTHUECKUE METOJbl MpPU PELICHUU
CTaHJIaPTHBIX MaTEMaTHYECKHUX 33]1a4 Ha BBIYUCIICHUE PACCTOSHUN MEXIY ABYMS
TOYKaMH, OT TOYKH JO NpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPEIIMBAIOIIUMHUCS MTPSIMBIMHU.

Pemats 3a1aun Ha HaXOKEHUE T€OMETPUUECKUX BETUYMH IO 00pa3lam Uiu
aJIrOpUTMaM, TPUMEHSS HM3BECTHBIE AaHAJIUTHUECKUE METOJbl IpPU PELICHUU
CTaHJAAPTHBIX MaTEeMaTHYECKMX 3aJad Ha BBIYUCICHHE YIJIOB  MEXIY
CKPCIIMBAIOIIMMUCA TPSIMBIMH, MEXIy TMNPSIMOH H  IJIOCKOCTBIO, MEXIy
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnate 00bEMBI M IIJIOMAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB (IpU3Ma,
NUpaMUJIa) ¢ IPUMEHEHUEM (DOPMYIT; BBIYUCIIATH COOTHOIIEHUS MEXKY IUIOIAIMU
MOBEPXHOCTEN, 00BbEMaMH MOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBarh MNOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPHI.

W3Bnekarb, mnpeoOpa3oBbIBATH W MHTEPHPETUPOBATH HH(MOpPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (PUrypax, MPENCTaBICHHYIO Ha 4YepTekax U
pUCYHKaX.

[TpumensTh reomMeTpuueckue (paKThl A PElICHUsI CTEPEOMETPUUYECKUX 3a/1ay,
IIPEANOIATAIOIINX HECKOJIBKO [AroB PEMIEHUs, €CIIM YCIOBUS IPUMEHEHUS 33/1aHbI
B IBHOU (popme.

[TpuMmeHsATh  IpOCTEHIIME NPOrpPaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHMKAI[MOHHBIE CUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1au.

[IpuBoANTH HpUMEPHl MATEMATUYECKHUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATh MPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UICKYCCTBE.

ITpuMeHsTh MOJIyYEHHbIE 3HAHMS HA MPAKTUKE: aHAJIU3UPOBATH pPEaJbHBIC
CUTyallud W TPUMEHATh W3y4YEHHBbIE TMOHATUS B IPOLECCE IOUCKA PELICHMS
MaTeMaTHuecKu CHOPMYIHUPOBAHHOW MPOOJIEMbI, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha A3BIKE TEOMETPUH, HCCIEA0BaTh IIOCTPOECHHBIE MOJEIH C
UCIIOJIb30BaHNEM T€OMETPUUYECKUX TOHSATUHN U TEOpeM, amnmapara aireOpsl; pemarhb
INPAKTUYECKHE 3a/1a4M, CBSI3aHHBIE C HAX0XK/IEHUEM T€OMETPUYECKUX BEJINYMH.

11 KIIACC

OmneprpoBaTh MOHATUSAMHU: LWIMHJIPUYECKAs] MOBEPXHOCThb, O0pa3yrolue
WIMHPUYECKON TTOBEPXHOCTH; IIMIIMH/P; KOHUYECKask MOBEPXHOCTh, 00pa3yromine
KOHUYECKOU MOBEPXHOCTHU, KOHYC; chepruuecKasi IOBEPXHOCTb.

Pacnio3HaBaTh Tena BpaleHus (LMIMHAP, KOHYC, cepa U 1map).

OOBACHATH CLIOCOOBI OJTYUEHUS TEJ BPAIICHUS.

KnaccudummpoBaTs B3auMHOE pacnoioskeHre chepsl U MIOCKOCTH.

OnepupoBaTh MOHATUSAMMU: IIAPOBOI CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CErMEHTa; IIAapOBOM CJIOW, OCHOBAHMWE IIAPOBOrO CJIOS, BBICOTA IIAPOBOrO CIIOS;
IaPOBOU CEKTOP.

Boruncnate  00BEMBI M IJIOIAAM TOBEPXHOCTEHM TEN  BpalIeHMUS,
T€OMETPHUECKHX Tell C MpUMEHEeHUueEM (GOopMyIL.

OmnepupoBaTh MOHATUSAMHI: MHOTOTPAHHUK, BIIMCAHHBIN B cpepy W OMMCAHHBIN
okoJ10 cepsl; chepa, BIMCaHHAA B MHOTOI'PAaHHUK WJIM TEJIO BPAIICHUS.

BblynciaTh COOTHOLIEHUST MEXAY IUIOMIAJSIMU TOBEPXHOCTEH U 00BEMaMu
10JI0OHBIX TEJl.

N300paxarb u3ydyaemble (QUIypbl OT PYKM M C HPUMEHEHUEM MPOCTHIX
YepPTEKHBIX HHCTPYMEHTOB.

BoInonHATE (BBIHOCHBIE) MIIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTh CEUEHUS TeJl BPaIICHHUS.



W3BnekaTb, WHTEPIPETUPOBATH U MPeoOpa3oBhIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (DUTypax, MPEJCTABICHHYIO Ha 4YepTexax W
PUCYHKaX.

OmnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BEBITIONHATE  JEHCTBUS  CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M
YMHOXKEHHS BEKTOPa Ha YHUCII0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIaatoT.

[IpumeHsTh paBUIIO MapajuieenuIea.

OnepupoBaTh MOHATHSIMHU: JICKaPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpPAa, PaBEHCTBO BEKTOPOB, KOOPIWHATHI BEKTOpA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE TIPOU3BEICHNE BEKTOPOB, KOJTMHEAPHBIE U KOMIUTAaHAPHBIC
BEKTOPBHI.

Haxomuth cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YUCIIO, YTOI MEXKTY
BEKTOpPaMH, CKaJIpHOE TMPOU3BEACHHE, pACKIAIbIBaTh BEKTOP IO JBYM
HEKOJJTHHEAPHBIM BEKTOpaM.

3amaBaTh TNIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTh reoMeTpudeckre PakThl IS PEIICHHS CTEPEOMETPUIECKUX 3a1ad,
MIPEAOJIATaoIINX HECKOJIBKO MTAroB PEIICHUs, €CIIH YCIOBUS IPUMEHEHUS 3a/1aHbI
B SIBHOH (hopme.

Pemarp mpocteiiime reoMeTpuyuecKre 3a7add Ha NMPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/.

PemaTte 3amaum Ha J0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIICHUHA U
HaXO0XJICHUE TEOMETPUUECKUX BEIMYUH 10 00pa3iiaM WK alrOpuT™MaM, PUMEHSIS
W3BECTHBIE METO/IbI IIPU PEIICHUN CTAHJAPTHBIX MATEMAaTUYECKUX 3a]1a4.

[IpuMmeHsTh TpOCTEHIIME TPOTpaMMHBIE  CpPEICTBA UM DJICKTPOHHO-
KOMMYHHUKAITMOHHBIC CUCTEMBI TIPH PEIICHUHU CTEPEOMETPUICCKUX 3aa4.

[IpuBoaWTH TpUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPHUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBIICHNE 3aKOHOB T'€OMETPHUH B UICKYCCTBE.

[IpuMeHsATh TOJNIydEeHHBIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATH pPEaJIbHbBIC
CUTyalli W TPUMCHSATh WM3yYCHHBIC TIOHATHS B TMPOIECCE ITOMCKA PEIICHHUS
MaTeMaTHYeCKh COPMYITUPOBAHHOW TIPOOIEMBI, MOJCIHPOBATH pCaTbHBIC
CUTyalli Ha S3BIKE TEOMETPHUH, WCCIEIO0BAaTh ITIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BAaHUEM T'€OMETPUUYECKHX TTOHSATUHN U TEOpEM, almapara ajareophl; pemath
MPAKTUYECKUE 3a/1a4d, CBSI3aHHBIC C HAX0XKICHUEM I'eOMETPUUECKUX BEJIMUKH.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KITACC
KoaunyecTBo yacos
Ne HaumenoBanue pa3iesoB U TeM
Konrpoabusie | IIpakTny
n/n NMPOrpaMMbl Bceero
padoThI padoTsbI
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTb MPSIMBIX U MIIOCKOCTEHN
3 [lepneHIMKyYISIPHOCTD MPSIMBIX U 12
IJIOCKOCTEH
4 VIl MeXAy NPSAMBIMHU U TJIOCKOCTAMH 10 1
5 MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeUeHUs], PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KUIIACC

HaumeHnoBaHue pa3iesoB U TeM

KoanyecTBO 4acos

Ne i/ KonTpoabubie IIpakTur
NMpPOorpamMmMbl Bcero
padoTsbI padoThI
1 Tena BpaieHus 12
2 O0BEMBI TEN 5 1
3 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpenue, o6001IEHNE, 7 1
CHUCTEMaTH3alus 3HaHUN
OBUIEE KOJIMYECTBO YACOB I10 14 3 0

[TPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo 4acoB

Bcero

KoHnTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

Han

u3y

OCHOBHBIE TIOHSTHUSI CTEPEOMETPHUH:
TOYKA, IIpAMasi, INIOCKOCTb,
npoctpaHcTBo. 1IpaBuna
M300paKeHHs Ha pUCYHKAX:
M300pakeHHs TUIOCKOCTEH,
MapajuIeNbHBIX IPSAMBIX (OTPE3KOB),
CepeHbI OTpEe3Ka

[TonsTHA: nepecekaronuecs
IUIOCKOCTH, NIEPECEKAIOIIHNECS
psiMasi ¥ IJI0CKOCTh

IlonsTus: MEPECCKAOIUCCA
IIJIOCKOCTH, ICPECCKAIOIIUECCA
npsmasi 1 miIoCKOCTb

3HAaKOMCTBO C MHOTOI'paHHUKaMH,
n300pa’keHre MHOTOI'PaHHUKOB Ha
pPHUCYHKaX, Ha IPOEKIIMOHHBIX
gyepTrexax

HavansHbie cBeneHus 0 Kyoe u

MIUPAMHUJIE, UX Pa3BEPTKU U MOJIEIH.

CeueHus MHOT Or'paHHUKOB




HauanbHubie cBeenus o kyoe u
UpamMuJie, UX pa3BEPTKH U MOJCIIH.
CeveHus: MHOTOTPAaHHUKOB

ITousrre 00 aKCHOMAaTHYECKOM
MMOCTPOCHUU CTEPEOMETPHH:
aAKCHOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

ITousiTe 00 aKCHOMAaTHYECKOM
MMOCTPOEHUHU CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPUH U
CIIEICTBUS U3 HUX

ITonsATHE 00 aKCHOMATHYECKOM
HNOCTPOCHHUU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U
CJIEJICTBUS U3 HUX

[ToHsATHE 00 AKCHOMATHYECKOM
MOCTPOCHUHU CTEPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH U
CIIEJICTBUS U3 HUX

B3auMHOe pacnonoxeHue MpsMbIX B
IIPOCTPAHCTBE: MepeceKarouecs,
[apaJUICIbHBIC U CKPEIIUBAIOIINECS
IIpsIMbIE

[TapamienbHOCTD IPSMBIX U
IIJIOCKOCTEN B IIPOCTPAHCTBE:!
rapajie/ibHbIe IPSIMBIE B
IIPOCTPAHCTBE; MApaUIEIbHOCTD
TPEX NMPAMBIX




HapaHHeJILHOCTB MMpAMBIX U
TUTOCKOCTEH B IPOCTPAHCTBE:

13 [TapannenbHOCTH PAMON U
IUIOCKOCTH

14 VYIIIBI ¢ COHANPABIEHHBIMU
CTOPOHaMU

15 Yron Mexay npsMbIMHU B
IIPOCTPAHCTBE

16 VYron Mexay npsMbIMU B
IIPOCTPAHCTBE

17 [TapamienbHOCTB IJIOCKOCTEN:
napajuliesbHbIe II0CKOCTH

13 CBoiicTBa napasiebHbIX
IIJIOCKOCTEMN
IIpocrelime mpocTpaHCTBEHHBIE

19 (burypsl Ha MJIOCKOCTU: TETPASIP,
Ky©0, mapaJuienenumnes

20 ITocTpoeHue ceyeHun

21 ITocTpoeHue ceyeHun
KonrponbHas pabora no reme

2 "[IpsiMble U TIIOCKOCTH B
npoctpanctse. [lapamiensHOCT
MPSIMBIX U IJI0CKOCTEN"
IlepnieHAUKYIAPHOCTD MIPAMOMN U

23 IUIOCKOCTH: NIEPIEHIUKYIISIPHbIE

IIPSIMBIE B IIPOCTPAHCTBE




24

[IpsiMble napasiesbHbIe U
MEPIEHIUKYJIAPHBIE K ITIOCKOCTH

25

26

[IpsiMble napasiesbHbIE U
NEPIEHAUKYJISIPHBIE K IITIOCKOCTH
[Tpu3Hak nepneHuKyJIIpHOCTH
MPSMON U TIOCKOCTH

27

[Ipu3Hak nepneHIuKyJIIpHOCTH
IIPSIMOM U TUIOCKOCTHU

28

29

Teopema o npsmoit
NEPIEeHIUKYISIPHON MII0CKOCTH
Teopema o npsimMoi
MEPIEeHIUKYISIPHOM MIIOCKOCTH

30

Teopema o npsmoit
MEPIECHINKYISPHOMN TIIOCKOCTH

31

32

33

34

[lepnenquKyIsp ¥ HAKJIOHHBIE:
paccTosiHUE OT TOYKH A0 IJIOCKOCTH,
paccTostHUE OT MPSIMOM 10
IUIOCKOCTH

[lepnieHIuKyIAp U HAKIIOHHBIE!
pacCcTosHUE OT TOYKHU A0 IUIOCKOCTH,
paccTostHUE OT MPSIMOM 10
IUIOCKOCTH

[lepnieHqUKyISp U HAKJIIOHHBIE:
paccTosTHUE OT TOYKH JO MJIOCKOCTH,
pacCcTOSHUE OT MPSIMOM 10
IIOCKOCTH

[leprieHAUKYIp U HAKJIOHHBIE:
paccTosiHUE OT TOYKHU 0 TUIOCKOCTH,




paccTostHUE OT MPSIMOM 10
IUIOCKOCTH

VYIIIBl B IPOCTPAHCTBE: YIOJ MEXIY

35 IIPSIMOM U INIOCKOCTBIO

36 JIByrpaHHbIN yroJj, JUHEHHBIN IO
IBYTPAHHOTO YIJIa

37 JIByIpaHHBIN YroJl, TMHEHHBIA yIroj
IBYTPAHHOTO yIJIa
[lepneHqUKyIAPHOCTD MJIOCKOCTEM:

38 MIPU3HAK NEPIIECHINKYISIPHOCTH
JBYX TIJIOCKOCTEN
IlepneHIMKyISIPHOCTD MIIOCKOCTEM:

39 MPU3HAK NEPIEHIUKYISPHOCTH
JIBYX TIJIOCKOCTEN
IlepneHIMKyISIPHOCTD MJIOCKOCTEM:

40 MPU3HAK NEPIEeHIUKYIISIPHOCTH
JBYX IIJIOCKOCTEH

41 TeopeMa 0 TpEX nepreHIuKyIsapax

42 TeopeMa 0 TpEX nepreHIuKysapax

43 TeopeMa 0 TpEx nepreHIuKysapax
KonrponbHas padora no remam

44 "[lepneHIUKYISIPHOCTD MIPSIMBIX U

Al

mrockocte" u " Yl MeXy
MPSIMBIMU U TJIOCKOCTAMHU"




45

[ToHsiTHE MHOTOTpaHHHUKA,
OCHOBHBIE AJIEMEHTBI
MHOT'OTPAHHUKA, BBIYKJIbIE U
HEBBIITYKJIbIE MHOTOTPaHHUKY;
pa3BEpTKa MHOTOI'PaHHUKA

46

IIpusma: n-yronpHas npu3Ma; rpaHu
Y OCHOBAHUA IIPU3MBI; IIpsIMast U
HaKJIOHHAsl IPU3MbI; OOKOBas U
IIOJIHAS! IOBEPXHOCTH IPU3MBI

47

[Tapamnenenunen, NpsMOyTOIbHBINA
napajulesIenuIe]] U ero CBOICTBa

48

[Mupamuaa: n-yronpHasi mupamua,
IpaHy ¥ OCHOBaHHE TTUPAMU/IBI;
OOKOBast ¥ TIOJTHASI TOBEPXHOCTh
MUPaMHU/IbI; TPABUIIBHAS U
yced€HHAs MTUPAMUIA

49

[IpaBUIbHBIE MHOTOTPAHHUKU:
MOHSITHE MTPABUIIBHOTO
MHOTOTpaHHMKA; MpaBUIbHAs
pu3Ma U MpaBUIbHAs TUPAMU/IA;
[IpaBWJIbHAS TPEYTOJIbHAS MUpaMKia
U MPaBWIBHBIN TETpasp; KyO

50

[IpencraBnenue o MpaBUIBHBIX
MHOTOTpaHHHUKaX: OKTa’Ip,
JOAEKadAp U UKOCAdIP.

51

CuMMeTpust B IPOCTPAHCTBE:
CUMMETPUSI OTHOCUTEIEHO TOYKH,
MPSIMOM, TNIOCKOCTU. DJIEMEHTHI
CUMMETpHUU B MHpaMUAaX,




napajijiejicnmIcax, NpaBUJIbHbBIX
MHOTI'OI'paHHHUKaXx

BrlunciieHue 3j1eMEHTOB

52 MHOT'OTPaHHHUKOB: pEOpa,
JMaroHaH, YTIIbl
[Tnomaae 60KOBOM MOBEPXHOCTH U
MOJTHOM OBEPXHOCTH MPSMOM

53 MIPU3MBI, TUIONIAb OCHOBAHUH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
MIPSAMOM IPU3MBI
[Tnomaae 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPABUIBHOM

54 MUPaMUbL, TEOPEMA O TUIOIIAIN
OOKOBOI TTOBEPXHOCTH YCEUEHHOM
TTUPAMH/TBI

55 KonTponbhas pabota mo teme
"MHororpasHuku"

56 [TonsiTre 06 06BEME

57 O0BEM TUpaMuIbI

58 O0BEM mupaMuabl

59 O6bEM mupaMuIbl

60 O6BbEM mupaMuIbl

61 O0BEM pU3MBI




62

63

O0BEM IPU3MBI

O0BEM PU3MBI

64

Kontponbhas pabora 1o Teme
"OOBEMBI MHOTOTPAaHHUKOB"

65

[ToBTOpenue, o6o0IIEHNE
CUCTEeMaTU3alus 3HAHUM.
ITocTpoenue ceueHnii B
MHOT'OTPaHHUKE

66

67

68

[ToBTOpenue, o6o0IIEeHNE
CHCTEeMaTH3alus 3HAaHHH.
Brluucnenue paccTossHUN: MEXIY
JBYMs1 TOUKaMH, OT TOUKH J10
MPSMOM, OT TOYKHU JI0 TIOCKOCTH,
MEXIy CKpELIMBAIOIIUMUCS
MPSIMBIMU

Hrorosas KOHTpPOJIbHAA pa60Ta

IToBTOpenue, o6o01IeHNE
CHCTeMaTH3aLUs 3HaHH.
Brruncienue yrios: Mexmay
CKpCHIMBAIOIIUMUCS IPSAMBIMH,
MEXKIy NMPSMOH U TUIOCKOCTBIO,
JIBYI'PaHHBIX YIJIOB, YIJIOB MEXIY
TUTOCKOCTSMH

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOI'PAMME

68




11 KUIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

IIpakTnueckue
padoThI

Han

u3y

Cdepa u map: neHrp, paauyc,
JaMeTp; TUTOIAb MOBEPXHOCTH
chepnl

B3auMHoe pacnionoxenue cepsl
U IJIOCKOCTH; KacaTesbHast
TUIOCKOCTH K cepe; miomap
chepnl

N3o6paxenne chepsl, mapa Ha
wiockoct. CedeHus mapa

I_[I/IJ'H/IHI[pI/I‘-IeCKaSI IMOBEPXHOCTD,
00pa3yromue NUINHIPUIECKON
MOBEPXHOCTH, OCh

HHHHHI{pH‘IGCKOﬁ IIOBEPXHOCTHU

[Mununap: ocHOBaHMS U OOKOBas
MOBEPXHOCTh, 00pa3yromas u och;
TJI0MA b OOKOBOW U TTOJTHOM
[IOBEPXHOCTU

N300pakeHne UIMHAPa Ha
iockocTH. Pa3BépTka uuinuHpa.
Ceuenust nIUHApPA (MIIOCKOCTHIO,
napasuieIbHON WIN
NEePHEHANKYISIPHON OCH
[WIHH]PA)




KoHnueckast oBepXHOCTb,
oOpa3syrommue KOHUIeCKOn
MOBEPXHOCTH, OCh U BEpLINHA
KOHUYECKOW MOBEPXHOCTHU

Konyc: ocHOBaHue U BepIINHA,
o0pa3yroIias ¥ 0Ch; IJIOMAIb
OOKOBOW M MOJTHOU MTOBEPXHOCTH

10

VY ceu€HHbI KOHYyC: 00pa3yrolue 1
BbICOTA, OCHOBAHUA U OoxoBas
IMOBEPXHOCTh

N306paxeHne KoHyca Ha
TIOCKOCTH. Pa3BEpTKa KOHYyCA.
Ceuenus koHyca (IJIOCKOCTBIO,
rapajuieibHOM OCHOBaHHUIO, U
IUIOCKOCTBIO, POXOALIEH uepe3
BEPILUHY)

11

12

13

Komb6unanus ten BparieHus u
MHOTOT'PaHHUKOB

MHOrorpaHHuK, OIKACAHHBIN
okono chepsr; chepa, BiucaHHas B
MHOTOI'PAHHHK WJIH B TEIIO
BpalleHus

ITousitre 06 00béMe. OCHOBHBIE
CBoOIicTBa 00BEMOB TET

14

O06BEM nMIMHIpa, KOHYyCa

15

O06BEéM mapa u rwiomazb chepbl




16

[TomoOHbIE TeNa B MPOCTPAHCTBE.
COOTHOIICHUST MEKIY TUTOMIAISIMU
MOBEPXHOCTEH, 00BEMaMHU
IMOAOOHBIX TEI

17

KonrtponsHas pabora mo remam
"Tena Bpamenus" u "OObeMBbI

n

TCII

18

19

20

Bekrop Ha mmockocty U B
IIPOCTPAHCTBE

CnoXeHHE U BEIUNTAaHHUE BCKTOPOB

YMHOKEHUE BEKTOPA HA YUCIIO

21

22

23

Pa3znosxeHne BekTopa 1o TpémM
HEKOMILIAHAPHBIM BEKTOPAM.
IIpaBuno mapamienenumnena

Pemenue 3a1a4, CBA3aHHBIX C
IIPUMEHEHUEM IIPaBUIl IEUCTBUM C
BEKTOpaMH
KoopanHaTHO-BEKTOPHBIM METO.
IIPY PEILIEHUU T€OMETPUIECKUX
3a1a4

24

IIpssMoyrosbHas cuctema
KOOPJIMHAT B MMPOCTPAHCTBE.
Koopaunartsl BekTopa.
[Ipocreiimue 3agaun B
KOOpJIMHATAX




25

Yrois Mexay BEKTOpPaMH.
CxansapHoe Npou3BECHUE
BEKTOPOB

26

Brruucnenue yrioB Mexay
IIPSIMBIMH U TUIOCKOCTSMHU

27

28

KoHnTtponbHas pabora 1mo Teme
"BekTopbl U KOOpAMHATHI B
npoctpaHcTse"

[ToBTOpEHME, 000OIICHHE U
CUCTEMaTH3aIlUsl 3HAHWH.
OcHoBHBIE GUTYPBI, (PAKTHI,
TEOPEMBI Kypca TUIAHUMETPHH

29

[ToBTOpEHME, 0O0OIICHHE U
cUCTEeMaTH3aIlusl 3HAHWH.
OcHoBHble GUTypbl, PaKThI,
TEOPEMBI Kypca IUIAHUMETPHH

30

[ToBTOpEeHUE, 0600IICHHE U

cucTeMaTH3aIis 3HaHUH. 3agaun

TUTAHUMETPHUH U METOJIbI UX
perieHus

31

[ToBTOpEeHuEe, 0600IICHHUE U

CHUCTEMAaTH3allis 3HAHUI. 3amaun

TUTAHUMETPHUH U METOJIBI UX
perieHus

32

[ToBTOpEeHME, 0600IICHNE U
CHUCTEMAaTU3allis 3HAHUI.
OcHoBHbIe GUTYPBI, PaKTHI,
TEOpPEMBI Kypca CTEpEOMETPUH




33

34

Hrorosast koHTpOIBbHAs paboTa

[ToBTOpEeHME, 0600IICHNE 1
cHUCTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34







IMPOBEPSEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM [TPOTPAMMBbI

10 KUIIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJbTATHI 0CBOEHUSI OCHOBHOI
NpoBepsIeMoOro .
o0pa3oBaTe/IbHOI IPOrpaMMBbl cpeHero 061ero oopa3oBaHust
pe3yJbTarTa
7 I'eomeTpus
7.1 OnepupoBaTh NOHATHIMU: TOUKA, PSAMast, IJIOCKOCTh
75 [IpuMeHATh aKCMOMBI CTEPEOMETPHUH U CIEICTBUS U3 HUX MPU PELICHUN
' F€OMETPUYECKUX 3a]1a4
73 OnepupoBaTh MOHATUSIMH: MAPAJUICIBHOCTh U MEPIECHIUKYISIPHOCTD
' MPSIMBIX U IJIOCKOCTEN
74 KnaccuduimpoBaTh B3aMMHOE PACOIOKEHHUE MPSMBIX U IJIOCKOCTEH B
. IIPOCTPAHCTBE
OnepupoBaTh NOHATUSIMU: ABYTPaHHBIN yroJj, FpaHu ABYTPaHHOIO YIJia,
7.5 pebpo IBYTpaHHOTO yrIJia, JWHEWHBI yroda JABYTpaHHOTO yria,
rpajycHasi Mepa IByrpaHHOIO yIJia
OnepupoBaTh NOHATUSIMU: MHOTOT'PAHHUK, BBITYKJIbIN U HEBBITYKJIbII
7.6 MHOTOT'PaHHUK, 3JIEMEHTHI MHOTOT'PaHHHKA, MIPaBUIIBHBIN
MHOTOTPaHHUK
77 Pacno3naBaTh OCHOBHBIE BHUbl MHOTOIPAHHHMKOB (MHMpaMuja, mpusma
' MPSIMOYTOJIBHBIN TTapajuiesenunes, Kyo)
KnaccudpummpoBaTh MHOTOIpaHHUKH, BbIOMpas OCHOBAaHMS  JUId
. KinaccupuKanuu  (BBIMYKJIbIE W HEBBIMYKJIBIE MHOTOTPAHHUKH,
. MpaBUJIbHBIE MHOTOTPAHHHWKH, TPSMbIE W HAKJIOHHBIC TIPHU3MBI,
napasuieNenue /bl
79 OnepupoBaTb  MNOHATHUIMU: ceKkyuiasi  IUIOCKOCTb, ceyeHue
. MHOTOI'PAaHHHUKOB
710 OOBSICHATh TPUHIUIBI MOCTPOCHHUS CEUYEHUH MHOTOTPAHHHKOB,

HCITOJIB3YST METOJT CJIEIOB




7.11

CtpouTh ceyeHUss MHOTOTPAaHHUKOB METOJIOM CJEAOB, BBIMOJIHATH
(BBIHOCHBIE) IIJIOCKHE 4YEepPTeX M W3 PHUCYHKOB MPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemiats 3ala4i Ha HaXOXJACHUC TCOMECTPUICCKUX BCIIMYHH I10 06pa3uaM
HIIN aJIrOpuTMaM, MPUMCHASA HM3BECTHBIC aHAJIUTUYCCKHUE METOJBI IIPHU
pemiCcHuN CTAaHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha BbIYHCIICHUC
paCCTOHHI/Iﬁ MCXKAY ABYMA TOYKaMH, OT TOUKU 10 HpHMOﬁ, OT TOYKH A0

IMJIOCKOCTHU, MCIKAY CKPCHINBAOIIUMUCS NIPAMBIMUA

7.13

Pemrats 3aa4i Ha HaXOXJICHUC TCOMETPUICCKUX BCIIMYHH 10 06pa3uaM
I aJiroOpuTMaM, IMPUMCHASA H3BCCTHBIC AHAJIMTUYCCKUC MCTOIbI IIPpH
pPECIICHUN CTAHAAPTHBIX MAaTCMATUYCCKUX 3aaa4 Ha BbIYHMCIICHUC YTIJIOB
MCXKAY CKPCIIMBAOIIUMUCA IIPAMBIMHA, MCIKIAY pr[MOﬁ " IIJIOCKOCTBIO,

MEXY IJIOCKOCTSIMU, ABYTPaHHBIX yTJIOB

7.14

7.15

7.16

7.17

Boruucisate 00bEMBI M IUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHUKOB
(mpusma, mnOHWpamuAa) C OpUMEeHeHHeM  (GOopMyl,  BBIYUCIATH
COOTHOIIEHUS MEXAY TJIOMIAIMU TTOBEPXHOCTEN, 00bEMaMU MOJOOHBIX

MHOTI'OI'PAaHHHUKOB

OnepupoBaTh NMOHSATUSAMU: CUMMETpPUS B NPOCTPAHCTBE, LEHTP, OChb

IJIOCKOCTh CUMMETpPUH, ICHTP, OCh U INIOCKOCTh CUMMCTPHUU (bI/IprLI

I/I3BJ'ICKaTB, Hp606pa3OBI>IBaTI> U HHTCPIPETUPOBATH I/IH(i)OpMaI_II/IIO (¢}
MMPOCTPAHCTBCHHBLIX T'COMCTPHUYCCKUX (bHpraX, MNpEACTABJIICHHYIO Ha
YCPTEKax U pUCYHKaAX

HpI/IMeHHTB reoOMCTPHUICCKUC (I)aKTLI I pEIICHUA CTCPECOMCTPUICCKUX
3aaa4, Opeamnojararomux HCECKOJbBKO MIaroB pCHICHUA, CCIIHN YCIOBUA

MIPUMEHEHUS 33aJ]aHbl B IBHOH Qopme

7.18

HpI/IMCHﬂTB HpOCTCfII.HPIC NporpaMMHLBIC CpCACTBa H JSJICKTPOHHO-
KOMMYHUKAIIUMOHHBIC CHCTEMBI IIpH PEHICHUN CTCPECOMETPUUCCKHUX

3aga4

7.19

HpI/IBO,[[I/ITB NPpUMEPbI MAaTEMATUYICCKUX BaKOHOMepHOCTCﬁ B IIpUpoOAC U

JKU3HH, PACIIO3HABATD IMPOSABJICHHUEC 3aKOHOB '€OMCTPHUHU B HCKYCCTBE

7.20

[IpuMeHATh TOJMYYEHHBIE 3HAHUS Ha MPaKTHKE: aHAJIU3UPOBAThH
peanbHBIe CHUTyallud M NPUMEHATh M3Y4YCHHBIC MOHATHS B TIpoliecce
MOWCKA pEelIeHUs MaTeMaTH4Yeckd C(OpMyJIUpOBaHHON MpPOOIEMBI,
MOJIETTMPOBATh PEAbHBIC CUTYAIUU Ha SI3bIKE TEOMETPHH, HCCIIEI0BATh

MOCTPOCHHBIC MOACIIN C UCITOJIB30BAHUEM I'COMCTPUICCKUX MOHATUH U

il



TeopeM, arnrmapaTa aareOpbl, penarh TPaKTHYECKUe 3a]]a4u, CBI3aHHbIC

C HaXO0XKXIACHUEM I'COMCTPHUICCKUX BCIINYHNH

11 KJIACC
Kon N
IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHHS OCHOBHOM
NpoBepsieMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHusA
pe3yJjbTarta
6 I'eometpus
OnepupoBatb TIOHSI THSIMH: [WTHHIPHYECKAS MIOBEPXHOCTH,
61 oOpa3yomue MUIMHAPUISCKON MOBEPXHOCTH, LUWIHHIpP, KOHUYECKas
. MOBEPXHOCTh, O00pa3ylolMe KOHUYECKOW IOBEPXHOCTH, KOHYC,
cepuueckas MOBEpPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (LUIMHIAP, KOHYC, cdhepa u map)
6.3 OOBACHATH CIIOCOOBI OTYUYEHUS TET BPALCHUS
6.4 KiaccudumupoBars B3auMHOE pactofioKeHHe cPepbl U TNIOCKOCTH
OnepupoBaTh NOHATHUAMHU: IIAPOBOW CETMEHT, OCHOBAHUE CETMEHTA,
6.5 BBICOTA CETMEHTA, IIAPOBOM CII0i, OCHOBAHUE IIAPOBOTO CIIOS, BHICOTA
LIapOBOTO CJI05, IIIAPOBON CEKTOP
66 Bbraucnare 00bEMBI W TUTOMAAM TIOBEPXHOCTEH TN BpAaICHHSA,
. TeOMETPUUYECKUX TeJ C IPUMEHEHHEM (HopMyT
OnepupoBaTh MOHSATHUSMH: MHOTOTPAHHUK, BIHCAHHBIM B cdepy H
6.7 OMHCaHHBIM OKOJIO cdepbl, cepa, BNUCaHHAS B MHOTOIPAHHUK MU
TEJIO BpaIleHUS
6. BbIYHCIATE COOTHOIICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH U
. 00BEMaMU MOJOOHBIX TEI
69 N3o6paxaTh u3yyaembie GUTYPHI OT PYKH U C MPUMEHEHHEM MTPOCTHIX
' 4epTEKHBIX HHCTPYMEHTOB
BrITIONTHATE (BBIHOCHBIC) TUIOCKHE YEPTEXKH W3 PHCYHKOB IPOCTHIX
6.10 00BbEMHBIX (DUTYp: BUA CBEpXY, COOKY, CHH3Y; CTPOUTH CEUEHHUS Tell

BpalieHus

6.11

W3Bnekarb, MHTEpIPETUPOBATh M MPEOOPa30BbIBATH MHYOPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPHUYECKUX (PUrypax, MPEACTaBICHHYIO Ha

yepTexkax U pucyHKax




6.12

[TpuMeHsTHh reoMeTpuuecKue GaKThl U PEIICHUS CTEPEOMETPUIECKUX
3a/1a4, MPEIOJIAralliiX HECKOJIBKO IIAroB pEUICHUs, €CIIU YCIOBUs

MIPUMEHEHHUS 3aJIaHbl B IBHOM opme

6.13

OnepupoBath MOHITHEM: BEKTOP B IPOCTPAHCTBE

6.14

BremonaaTs HeﬁCTBHﬂ CJIOKCHHA BCKTOPOB, BbIYUTAHHA BCKTOPOB U
YMHOXCHHS BCKTOpa Ha 4YHUCIIO, O6’b${CH5ITI>, KakKHMH CBOMCTBaMHU OHI

o0amaoT

6.15

[TpuMeHATh MpaBUIIO MapaiesenuIesa Npu CI0KEHUU BEKTOPOB

6.16

OHCpI/IpOBaTL MNOHATHUAMMA: ACKAPTOBBI KOOPAHHATBI B IIPOCTPAHCTBE,
BCKTOp, MOYJIb BEKTOPA, paBCHCTBO BCKTOPOB, KOOPAUHATHI BEKTOPA,
Yroia MeEXAYy BEKTOpaMH, CKaJIdpHOC [POU3BCACHUC BCKTOPOB,

KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPbI

6.17

Haxonguts CYMMY BCKTOPOB U MPOU3BCACHUC BEKTOPA HA YHUCJIO, YT'OJI
MCXKAY BCKTOpaMH, CKAJIAPHOC NPOU3IBCACHHUEC, PACKIAAbIBATL BCKTOP

10 IBYM HCKOJUIMHCAPHBIM BCKTOpaM

6.18

6.19

3aI[aBaTB IMJIOCKOCTh YPAaBHCHUCM B HeKapTOBOfI CUCTCMEC KOOpAHAT

Pemate 1mpocrelmme TeOMETpUYECKHME 3aJadyd  Ha INPHUMEHEHHE

BCKTOPHO-KOOPAWHATHOTO METOda

6.20

6.21

Pemate 3amaum Ha MOKa3aTEIbCTBO MAaTEMAaTUYECKHX OTHOIICHUW M
HaXO0X/IEHWE TEOMETPUUECKUX BEJIUYHH 10 00pasiaM Wid aJropuTMam,
MpPUMEHSIS HM3BECTHbIE METOJbI MPU  PEUICHHH  CTaHJapTHBIX
MaTeMaTHYeCKHX 3a7a4

[IpuMmensTh TpocCTelIne NPOrpaMMHBIE CPEICTBA W AJIEKTPOHHO-
KOMMYHHKAITUOHHBIE CHUCTEMbl MPHU PEIICHUH CTEPEOMETPUUECKUX

3aaa4

6.22

[IpuBOAUTHE IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE U

JKHU3HH, PACIIO3HABATH MMPOABJICHUEC 3aKOHOB 'COMCTPHHU B NCKYCCTBE

6.23

[IpuMeHATh TIONIyYCHHBIC 3HAHMUS Ha TMPAKTHKE: aHAIM3UPOBATh
peanbHble CUTyallud M TMPUMEHATh WU3YUYEHHBIE MOHATHUS B IpOIECcCe
MOKMCKA pEUIeHUs] MaTeMaTH4eCKH CQOPMYIUPOBAHHOW MPOOIEMBI,
MOJIEJIMPOBAThH PEAIbHbIE CUTYAIIMH Ha SI3bIKE TEOMETPUH, UCCIIEI0BATh
MMOCTPOEHHBIE MOJIETH C UCTIOJIB30BAHUEM T'€OMETPUUECCKUX MMOHATUN U
TEopeM, armapara aireOpbl, pemars IPaKTHIECKUe 3379, CBI3aHHbIC

C HAXOXACHHUEM I'€COMETPUUCCKHUX BECIIMYNH




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

10 KITACC

Kox

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUS

7.1

7.2

I'eomeTpus

OCHOBHBIE ITOHSTHS CTCPCOMETPUH. Tqua, npsamMas, IIOCKOCTb, IMPOCTPAHCTBO.
IlonsTue 00 AKCHMOMATHYCCKOM MMOCTPOCHUUN CTCPCOMCTPHU: AKCHOMBI

CTCPCOMETPUHU U CIICACTBUA U3 HUX

B3aumHOe pacnonokeHue IOpsMbIX B IIPOCTPAHCTBE:  IEPECEKAIOLIUECS,
napajuleJibHble M CKpeliuBaromuecs mnpsMble. llapamienbHocTs NOpsSMBIX U
IUIOCKOCTEM B MPOCTPAHCTBE: MAapajule/bHbIE TPAMBIE B IMPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapaJIETbHOCTh MPSIMOM M IUIOCKOCTH. YTIIBI C
COHAIIPABJIICHHBIMM CTOPOHAMM, YIOJl MEXIy NpSIMBIMH B IIPOCTPAHCTBE.
[lapamienbHOCTh  IUIOCKOCTEM: napajuleJbHble  IJIOCKOCTH, CBOIiCTBa
napajieNbHeIX  Tuiockocteil. IIpocreifime mnpocTpaHCcTBeHHbIE (UIYpbl  Ha

TUIOCKOCTH: TETPadp, KyO, MapasuielieuIie]l, TOCTPOCHUE CeUCHHUN

7.3

[lepneHUKYIAPHOCTE HPSAMOM M IUIOCKOCTH: IEPIEHIUKYIISIPHBIE IIPSIMBIE B
MPOCTPAHCTBE, MpSAMbIE MApPAJUIEIbHbIE W MEPHEHIUKYISPHbIE K IJIOCKOCTH,
IIPU3HAK NEPHEHAMKYJAPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O NpsIMOU
NEPIEHAUKYJISIPHON IUIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YIOJ MEXIY NPAMOU U
IJIOCKOCTBIO,  JABYIPAHHBIM  YroJl, JMHEWHBIA yTrOJd JABYTPAHHOIO  yIJa.
[lepnieHquKyIsp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH J10 INIOCKOCTH, PACCTOSIHUE

OT NPSIMOM J0 TUNIOCKOCTH, IPOEKLKs (PUTYPhI HA MIIOCKOCTh. [leprnenuKynsapHOCTh
IJIOCKOCTEN: NMpU3HAK NEPIEHAMKYJIPHOCTH JBYX IUIOCKOCTEH. Teopema O TpEX

MEPIEHANKYIISIPAX

7.4

[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIC JJIEMEHTbI MHOI'OTPAaHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH, pa3BEPTKA MHOTOrpaHHMKa. [Ipu3ma: n-yrosnbHas
NpU3Ma, TPAHU M OCHOBAHHMS MIPU3MBI, MIPsIMasi U HAKJIOHHAs PU3MBbI, O0OKOBas U

IOJIHAS IIOBEPXHOCTh IIPU3MBL. [Tapamnenenunern, IPSAMOYTOJIBHBIN
napajuienenunen U ero cporucrsa. Ilupammupa: n-yronpHas nupamuzna, IpaHu U
OCHOBAHUE MUPAMU/bI, OOKOBas U MOJIHAS IOBEPXHOCTh MUPAMUbI, IPABUIIbHAS U

yceuéHHas NupaMuja. OJEMEHTbl Npu3Mbl M nupamuzabl. [IpaBuiibHbIE

\



7.5

MHOTOTPaHHHKU: TOHSATHE IPaBUWJIBHOIO MHOIOI'DAaHHUKA, MpaBUiIbHAs NMpU3Ma U
MpaBUjIbHAs MHpaMuia, MPAaBUIbHAs TPEYroibHas NUPAMHUAA U IPaBUIbHBIN
Terpa’ap, KyO. IIpencraBneHne O TNpPaBUWIBHBIX MHOTOTPAaHHHUKAaX: OKTadp,
noz1eKa’ip ¥ ukocayapyrue CedeHus: Npu3Mbl U MUPaMUIbI

CummeTpusi B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOW,

IIJIOCKOCTH. OneMEHTBI CUMMCTPUHA B nupaMuaax, napajiiejcnuiiciax,

IIpaBUJIbHBIX MHOT'OI'PAHHHUKAX

7.6

7.7

Bbrunciienue 351€eMEHTOB MHOTOIpaHHHMKOB: pEOpa, AuaroHanu, yrisl. Ilnomans
OOKOBOW TIOBEPXHOCTH W TIONHOH IOBEPXHOCTH NPSMOW MPU3MBI, IUIOIMAIb
OCHOBAHUH, TeopemMa 0 OOKOBOM MOBEpXHOCTHU MpsiMoi nipu3Mel. ITnomans 60koBoi
IIOBEPXHOCTH M IIOBEPXHOCTH IIPABWIBHOM IHpaMUIbl, TEOpeEMa O IUIOMIAIAU

yceu€HHOU nupamusl. [Torstue 06 00béme. OOBEM UpaMuUIbl, TPU3MBI

HOI[O6HBI€ TCJla B IMPOCTPAHCTBC. CooTHOIICHUS MCXKAY  IUIOINaAsAMU

MOBEpXHOCTEH, 00bEMaMU NOJTOOHBIX Tel

11 KIIACC

Kon

IIpoBepsiemMblii 3/1€eMEHT coAepPKAHUS

6

I'eomerpus

6.1

[unuaapuyueckasl MOBEPXHOCTh, 00pa3yromue MUINHAPUYECKON MOBEPXHOCTH,
OChb IWIMHAPUYECKOW TMOBepXHOCTH. LlunmuHzap: ocHoBaHHMA U OOKOBas

MOBEPXHOCTh, 00pa3yromas U OCh, MIIOMIA b OOKOBOM 1 MOJHON MOBEPXHOCTU

6.2

Konunueckast moBepXHOCTb, OOpa3yolllle KOHMYECKON TIOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW ToBepXHOCTH. KOHyC: OCHOBaHuME U BepIIMHA, 00pasyroas
U OChb, IUIOHIaJb OOKOBOM U TOJHOMH IOBEPXHOCTU. YCEUEHHBIH KOHYC:

00pa3yromue 1 BRICOTa, OCHOBAHUS U OOKOBAsi TOBEPXHOCTh

6.3

Cdepa u map: HeHTp, paanyc, JMamMeTp, IIoMalb MOBEpXHOCTH chephl. Bzaumuoe

pacnosoxxeHue cepsl U IIIOCKOCTH, KacaTelbHasl IJIOCKOCTh K cdepe, IIIomaib

cepsl

6.4

I/I306pa)KeHI/IC TCJI BpalllCHUS Ha IMJIOCKOCTHU. Pa3BépT1<a NWJIMHApPA U KOHYyCa

6.5

KoMOuHanuu Ten BpalieHHWss W MHOTOTPAHHHUKOB. MHOTOTpPaHHHK, OIHMCAHHBIN

okoJo chepsl, chepa, BMcaHHAs B MHOTOTPaHHUK, WIH TEJIO BPAIIECHUS

6.6

[Tonsitue 06 oO6béme. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00BEME

NPSIMOYTOJIBHOTO Tapajuiefienunena u ciueactsuss u3 He€. OO0BEM muIuHApA,

koHyca. O0béM mapa u miomaab chepol




6.7

[Tomobubie Tema B mpocTpaHcTBe. COOTHOMICHUS MEXIY  IUIOMAISIMHU

MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX TeIl

6.8

Ceuenust nunuHApa (mapajiebHO W NEPIEHAUKYJISIPHO OCH), CEYEHHUs KOHyca

(mapaJenbHOE OCHOBAHMIO U ITPOXOJIALIEE YEPE3 BEPLINHY ), CEUEHMSI 11apa

6.9

BexTop Ha muiockoctu M B mpocTpaHcTBe. ClOXKEHHE U BBIYMTAHHUE BEKTOPOB.
YMHOXKeHUe BeKTopa Ha yuciio. PasnoxkeHne BeKTopa 1o TpéM HEeKOMITJIaHAPHBIM
BekTopaMm. [IpaBuino mapamnenenunena. Pemenue 3amad, CBSI3aHHBIX —C

IIPUMEHEHUEM IIPaBUJ IEUCTBUM C BEKTOPAMU

6.10

[IpsimoyronbHas cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopAuHATHI BEKTOpA.
[Ipocreiimve 3agaum B KOOpAMHATaX. YTroil MeXAy Bekropamu. CkaisipHOe
MIPOU3BEICHNE BEKTOPOB. BhIUKCIIeHHE YTIIOB MEXAY MPSMBIMU U TNIOCKOCTSIMH.

KOOpI[I/IHaTHO-BeKTOpHHﬁ MCTOJ IIpU pCIICHUN I'COMETPHUUYCCKHUX 3aaa4




IMPOBEPSEMBIE HA EI'D ITO MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepsIeMOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJbTaTaM
OCBOEHUSI OCHOBHOI 00pa30BaTe/IbHOM MPOrpaMMbl CPeIHEro
0011ero o6pa3oBaHus

Brnanenue meromaMu J10Ka3aTeabCTB, alTOPUTMAMU PEIICHUS 3ajad;
yMeHue (HopMyITUpOBaTh M ONEPHPOBATH TMOHITHUSMHU: ONpEACICHHUE,
aKCcMoMa, TeopeMa, CJIEJCTBHE, CBOMCTBO, MPHU3HAK, 0KA3aTeIbCTBO,
paBHOCHWIbHEIE (bopMyIHPOBKH; IIPUMEHSATh UX; YMEHHE
dbopMyIHpoBaTE 00paTHOE W TPOTHUBOIMOJIOKHOE YTBEPXKICHHE,
IIPUBOJUTH TIPUMEPbl U KOHTPIPUMEPBI, HCIOIB30BATh METOJ
MaTeMaTUYECKOW WHIYKIIUH; TPOBOIUTH TOKA3aTeIIbHBIC PACcCyKICHHUS
npu peIcHUun 3aaa4, OLCHHUBATH JIOTUYCCKYIO IMPaBUJIBHOCTDH
paccyXKICHHH; yYMEHHE OIEPHPOBATh TMOHSATHSIMHU: MHOXECTBO,
MMOAMHOXECTBO, OII€pallMi HaJd MHOXECTBaAMMU, YMCHUC HCIIOJIb30BaTh
TEOPETUKO-MHOKECTBEHHBIN  ammapar Juisi ONUCaHUS  pealbHBIX
IIponecCcoB U SIBJIEHUU U IIpU pCUICHNH 3aaa4, B TOM YHCJIC U3 APYTUX

y4eOHBIX MPEAMETOB; YMEHHE OTIEPUPOBATH OHATUAMU: Tpad, CBA3HBIN
rpad, nepeBo, LUKJI, Tpad HA IJIOCKOCTH; YMEHHE 3aJaBaTh U
OIMKCHIBATh rpadbl Pa3IMYHBIMU CIIOCOOAMM; UCIIONIB30BATh Tpadbl MPU

pelieHuu 3aaa4y

Vmenue OINECPpHUPOBATE NOHATUAMMU: HATYPAJIBHOC YN CJIO, HEJI0€ YUCIIO,
CTCIICHBb C LCJIBIM ITOKA3aTCJICM, KOPCHb HaTypam,Hoﬁ CTCIICHU, CTCIICHDb
C paovoOHAJIBHBIM  IIOKA3aTcjieM, CTCIICHb C ﬂGﬁCTBHTGJ’IBHLIM
II0Ka3aTeciieMm, J'IOl"apI/I(bM qucia, CHHYC, KOCHHYC H TaHI'CHC
MMPOU3BOJIBHOI'O YHCJIda, OCTATOK II0O MOAYJIIO, pallMOHAJIBHOC YHCIJIO,
HppairuoOHAIBHOC YqHuCJIo, MHOXXECTBa HaTypaJlbHBIX, LOECIIbIX,
palluOHAJIbHBIX, ﬂeﬁCTBHTCHBHLIX quceisl; YMCHUC HUCIIOJb30BATH
IPpU3HAKH OCIIMMOCTH, HaMEHBIIIHNI O6H.[I/II>1 JACINUTECIIb U HAUMCHBIIICC
06Luee KpaTHOC, aJITOPUTM EBKJII/II[a IIpU pCUICHUU 3aaa4; 3HAKOMCTBO
C pa3iu4YHbIMKU TIO3MIIUOHHBIMU CHCTEMaMHU CYHHCIICHHA, YMCHHUEC
BBITIOJIHATH BRIYUCIICHHUE 3HAUYCHUM 1 Hp606pa3OBaHI/I$I BI:Ipa)KeHI/Iﬁ Cco

CTENEeHsIMHU U JorapudmMamu, IpeoOpa3oBaHust TPOOHO-PAITMOHATBHBIX




BBIpA)XEHUIl; yMEHHE ONEPUPOBATH MOHATUAMU: TIOCJIE0BATEILHOCTD,

apupmeTHyeckas ~— Iporpeccusi,  reoMeTpuyeckas  Iporpeccus,
O0eckoHeyHO YyOBIBafoIasi TeoMEeTpUYecKas Mporpeccus; yMEHHUe
3aJaBaTh  IIOCIENOBATEIbHOCTH, B TOM YHUCIE€ C IOMOLIbIO
PeKYppeHTHBIX  (OpMyJ;  yYMEHHE  OINEPUPOBATh  MOHATHIMU:
KOMILIEKCHOE YHCIIO, CONPSKEHHbIE KOMILJIEKCHBIE YMCIA, MOAYJb U
apryMEeHT KOMIUJIEKCHOTO 4Hcia, (opMa 3aluCH KOMIUICKCHBIX YHCEll
(reoMeTpuyeckasi, TPUTOHOMETpHUECKass W anreOpandeckas); yMeETb
MIPOU3BOJIUTH ApH(PMETHIECKUE IEHCTBHS C KOMIUIEKCHBIMH YHCIaMU;

NPUBOAUTH  NPUMEPBl  HUCHOJIB30BAHMUS  KOMIUIEKCHBIX  YHCEl;
ONEepUpPOBaTh MOHATUSAMHU: MaTpuua 2X2 u 3%3, omnpenenuTenb

MaTpulbI, FCOMCTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTIUTCIIA

YMeHue onepupoBaTh MOHATUAMU: pallOHAIbHBIC, UPPALIMOHAJIBHBIC,

MoKa3aTeJbHbIE, CTETIEHHBIE, IOTapU(MUUECKUE, TPUTOHOMETPUIECKHE
YPaBHEHUS M HEPABEHCTBA, MX CHUCTEMBl, YMEHHUE OIEPUpPOBATH
MOHATHUSIMH: TOKIECTBO, TOXKISCTBEHHOE NMPe0Opa3oBaHue, YpaBHEHHE,
HEpPaBEHCTBO, CUCTEMa YPABHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTH
YPABHEHUM, HEPABEHCTB M CHUCTEM; YMEHHME pellaTh YpPaBHEHMS,
HEPABEHCTBA U CUCTEMBI C IOMOILIBIO Pa3IMYHBIX IPUEMOB; peELIaTh
YPAaBHEHUS, HEPABEHCTBA W CHUCTEMBl C IApaMETPOM; IPUMEHATH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTEMaTUYECKUX

3aJ1a4 U 3a]1a4 U3 pa3iIMuHbIX o0acTeld HAyKH U pealbHOM KU3HU

YMeHne omnepupoBaTh MOHATUSAMH: (QYHKIHS, YETHOCTh (DYHKIHH,
NEPUOJIMYHOCTD (DYHKIIUHU, OTPAHUYEHHOCTh ()YHKIIMH, MOHOTOHHOCTh
(GyHKIUH, SKCTpeMyM (DYHKIMHU, HauOOJIbIIIee U HAaUMEHbIIee 3HAUCHUS
(GYHKIMM Ha TPOMEXYTKE, HENpepblBHAS (QYHKLUSA, ACUMIITOTHI
rpaduka GyHKIMH, TIepBas MW BTOpas TNPOW3BOJAHAS (PYHKIUH,
reoMeTpHUecKuil U (PU3NYECKUN CMBICI IPOU3BOIHOM, TepBOOOpa3Has,
OTIpeNIeNIEHHBIA MHTETpall; YMEHHWE HAXOJWUTh ACHUMIITOTHI Tpaduka
(GYHKIMU; YMEHHE BBIYUCIATH MPOU3BOIHBIE CYMMBI, NPOU3BEICHHMS,
9aCTHOTO ¥ KOMIO3HMIINY (YHKINH, HAXOIUTh YPaBHEHUE KacaTeIbHOU
K rpaduKy QyHKIMH; yMEHUE HaXOAUTh POU3BOJHBIC 3JIEMEHTAPHBIX
(GyHKIMH; yMEHHME MCIIOJb30BaTh MPOM3BOJHYIO ISl MCCIIEIOBaHMS
(GyHKUMN, HAXOAUTH HAMOOJBIINE U HAMMEHBIIINE 3HAaUeHUS (PYHKIIHA;
CTPOUTh TIpaUKd MHOTOWIEHOB C HCIIOJIb30BAaHMEM  ammapara

MAaTEMaTUYCCKOI'0 aHaJIn3a; MPUMCHATH HIPOU3BOJAHYIO TSI HAXOKACHU A




HaWJIy4dllero pELICHUs B MPUKIAAHBIX, B TOM YHCIE COLHUAIBHO-
HSKOHOMHMUYECKUX U (PU3MUECKUX 3a7ayax; HAXOIUTh IUIOIAAN U 0OBEMBI
(bury ¢ noMoIIbI0 HHTErpaia; IPUBOIUTH IPUMEPHI MATEMATUYECKOTO

MOJIETTUPOBAHUS C MOMOIIBI0 U (DhepeHIINaTbHBIX YPaBHEHHH

YMeHnue onepupoBaTh MOHATHsAMH: Trpaduk (yHKIMU, oOpaTHas
¢byHKIMsA, KoMno3unus GyHKUUH, TUHEHHass (YHKIMSA, KBaJpaTUYHAS
GyHKUMA,  pauMOHaiIbHAass  (YHKUUS,  CTeNeHHas  (QYHKUuS,
TPUTOHOMETpUYECKHe (YHKIMHM, OOpaTHbIE TPUTOHOMETPUUECKUE
(GyHKIMH, TOKa3aTenbHass W Jorapupmuueckas (QyHKLUUHU; yMEHHE
CTPOUTH Tpa(UKH N3yUYEeHHBIX (DYHKIIHIA, BBITOTHATH MTPeoOpa3oBaHus
rpaduKoB (pyHKIMH, UCTIONB30BaTh rpadUKU AJIs U3yUEHUs IPOLIECCOB
Y 3aBUCHMOCTEH, NIPH PEIICHUHN 3aa4 U3 IPYTUX YIeOHBIX IPEIMETOB
U 3aJa4 M3 peaJbHOM XU3HH; BbIpakaThb (POpMyJlaMH 3aBHCHUMOCTH
MEX/y BETMYMHAMU; MCIIOJIb30BaTh CBOMCTBA M rpaduKu GYHKIWH JUTs
peleHys ypaBHEHHUH, HEpaBeHCTB U 3aJ1ay ¢ apaMeTpaMu; n300paxarb
Ha KOOPAWHATHOM IUIOCKOCTH MHOYKECTBA PEIICHUNH ypaBHEHUH,

HEPAaBCHCTB U UX CUCTCM

YMeHue pemaTh TEKCTOBbIE 33JayM Pa3HbIX TUIOB (B TOM YHCIE HA
MIPOLIEHTHI, J0JIM U YacTH, Ha JIBUKEHHE, padoTy, CTOMMOCTb TOBapOB U
YCIIYT, HAJIOTH, 3a/1a41 U3 00JIACTH yNPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCAMM); COCTABIISATh BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA U HX
CUCTEMBI II0 YCIOBUIO 3a/ayd, MCCIIEOBaThb IOJyYEHHOE DPEIICHHUE U
OLIEHHBATh MPaBIONOAOOHOCTh PE3yIbTATOB; YMEHUE MOJEINPOBATH
peanbHbBIE CUTyallMd Ha A3bIKE MATEMAaTUKH;, COCTABIATH BBIPAKECHUS
YPAaBHEHUS, HEPABEHCTBA M HX CHCTEMBI II0 YCIOBHUIO 33J]1a4H,
HCCIEA0BATh ITOCTPOEHHBIE MOJEIM C HCIIOIB30BAHUEM almapara

anreOpbl, UHTEPIIPETUPOBATD MOJIYYEHHBIN pe3ysbTaT

YMeHue omnepupoBaTh MOHATUSAMH: cpelHee apu(METHUYECKOE,
MeaHa, Hauobosblllee U HauMEHblIee 3HaueHus, pa3Max, TUCIepCus,
CTaHJApTHOE OTKJIOHEHHWE YHWCIOBOrO Habopa; yMEHHE H3BIIEKATh,
UHTEPIPETHPOBATh MH(OPMAIMIO, NPEACTABICHHYIO B Ta0iuuax, Ha
auarpammax, rpaukax, oTpakarolryro CBOWCTBA peabHBIX MPOIECCOB
U SBICHUH; NPENCTaBIATh HHQOPMAIMIO C TOMOIIbIO TaOIul] U
auarpamM; MCCIEI0BaTh CTaTHUCTUYECKUE JIaHHbIE, B TOM 4YHCIE C

MpPUMEHEHHEM TIpa@UYecKuX METOJOB M DBJIEKTPOHHBIX CPE/ICTB;




Fpa(l)I/I‘IeCKI/I UcCiaca0oBaTb COBMECCTHBIC Ha6JHO[[eHI/I$I C IIOMOIIBIO

JarpamMM paccerBaHUs U JMHEHHON perpeccuu

YMeHue onepupoBaTh MOHATHAMU: CIy4YalHBIA OMNBIT U CIy4dailHOE

COOBITHE, BEPOSITHOCTH CIYyYailHOTO COOBITHS; YMEHHE BBIYHCISATDH
BEPOSITHOCTh C HCIOJIb30BAaHHEM TpaUYecKUX METOJO0B; MPUMEHSThH
(GopMyJIBl CIOXKEHUS M YMHOXXEHHSI BEPOSTHOCTEH, (popMyiy HOTHOH
BeposATHOCTH, Qopmyny bepHymin, koMOuHATOpHBIE (AaKTBl |
(GopMyJIBI; OIICHHMBAaTh BEPOSTHOCTH PEANbHBIX COOBITHH; yMEHHE
OTEpUPOBATh TMOHATHSMH: CIlydyailHas BeJIMYMHA, paclpeaeicHue
BEPOSITHOCTEM, MaTEMAaTUYECKOE OXKHUJIaHUE, TUCTIEPCHS U CTAHIapTHOE
OTKJIOHEHHE CIIy4ailHOH BENWYMHBI, (YHKIUU paclpefeNeHus u
IUVIOTHOCTH  PaBHOMEPHOTO,  IOKa3aT€IbHOTO M HOPMAJIBHOTO
pacmpesnelnieHnii; yMEHHE UCIOJb30BaTh CBOWCTBA  M3YyYEHHBIX
pacrpeesieHui JUTsl pelieHus 3a/1a4; 3HAKOMCTBO C MOHSATHSMH: 3aKOH

OOJBIIMX YHCEN, METOJbl BBIOOPOYHBIX HCCIECOBAHUN; YMEHHE
MPUBOANUTH TIPUMEPHI TPOSBICHHUS 3aKOHA OOJBIIMX YHCENT B
MPUPOJHBIX U OOILIECTBEHHBIX SBJICHHUSX; YMEHHE OIEpPUpPOBATH
MOHATUSMH: COYETAHHE, TIEPECTAHOBKA, YHWCJIO COYETAHWUU, YHUCIIO
nepecTaHoBoK; OMHOM HproTOHA; yMeHHe MPUMEHSTh KOMOMHATOPHbBIE

(i)aKTI)I " pacCCyKIACHUA JIA pCIICHUSA 3a/ia4; OLICHUBAThL BEPOATHOCTU

pEaNbHBIX  COOBITUH; COCTaBJISATH BEPOSATHOCTHYIO MOJAEIh U

MHTEPIPETUPOBATH MTOJIYYEHHBIH PE3yIbTaT

YMeHHe onepupoBaTh IOHATUSAMH: TOYKA, MpsAMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, Jyd, BEJIWYMHA YyIJA, IUIOCKUM yroi,
JNBYT'PAaHHBIN YIoJ, TPEXI'PAHHBIM YIOJI, CKPEIIMBAIOIINECA IPSIMBIE,
NapaJuIeIbHOCTD U MEPIIEHIUKYIIIPHOCTD MPSAMBIX U INIOCKOCTEH, YOl
MEXy NPSAMBIMM, YTOJl MEXKIY IPAMOM M IUIOCKOCTBIO, YTOJI MEXIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKHU 0 IIJIOCKOCTH, PACCTOSTHUE MEXKIY
MPSIMBIMH, PACCTOSTHUE MEXY IUIOCKOCTSMM; YMEHHE HCIO0JIb30BaTh
IPU peIIeHUM 3aJau U3y4YEeHHbIe (aKThl U TEOPEMbl IJIAHUMETPUH;
yMEHHE OLIEHUBATh pa3Mepbl 00BEKTOB OKPY’KAIOIIEr0 MUPa; CTPOUTH
MaTeMaTHYECKUE MOJEIU C IOMOIIBI0 N€OMETPUYECKUX IOHATUH U

BCJIIMYMH, P€IIATh CBA3AHHBIC C HUMH IIPAKTUYCCKHUE 3a]a4n
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YMeHue oneprupoBaTh MOHATUAMU: IUIOUIAb GUTYPBI, 00bEM (UTYPHI,

MHOI'OrpaHHUK, HpaBPIJIBHBII;'I MHOI'OI'paHHHUK, CCHCHUEC MHOI'OIrpaHHUKaA,

KyO, mapajulenenumnes, npuMa, nupamuaa, Gurypa U MOBEPXHOCTh

J
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BpallIeHuUs, IWIUHIP, KOHYC, map, chepa, miomanb chepsl, IUIonaan

MOBEPXHOCTH MUPAMUIbBI, MPHU3MBI, KOHyCa, IHIUHIPA, 00bEM Kyoa,
MPSIMOYTOJIBHOTO TapauieNienuIes;a, TUPaMUIbl, TPU3MBI, HWIHHIPA,
KOHYca, [I1apa, pa3BEPTKa OBEPXHOCTH, CEYCHUS KOHYCa U IWIHHIPA,

napajyielbHble OCH WM OCHOBAaHHWIO, CEYCHHME IIapa, IIOCKOCTb,
Kacaromascst cepsl, MWIMHApPA, KOHYyCa; YMEHUE CTPOHWTH CCUCHHE
MHOTOTPaHHHKA, H300paKaTh MHOTOTPaHHUKH, (PUTYPHI U TIOBEPXHOCTH
BpAIlICHUsI, MX CEUYCHHS, B TOM YHCIE C IOMOIIBIO 3JICKTPOHHBIX
CPEICTB; YMCHHE TPUMCHSATh CBOWCTBA TI'€OMETPUYECKHX (uryp,
CaMOCTOSITENILHO (HOPMYITHPOBATh OINPEACICHUST H3y4aeMbIX (QUryp,
BBIJIBUTATh THIIOTE3bl O CBOWCTBAX W MPH3HAKAX T'€OMETPUUYCCKUX
¢uryp, 0OOCHOBBIBATh HWJIM OIPOBEPraTh HX; YMEHHE IPOBOJIUTH
KIaccupukanuioo (GUTyp 1O PA3IMYHBIM TIPU3HAKAM, BBITIOIHSITH

HCO6XO,Z[I/IMI>IG JOIOJHHUTCIIbHBIC ITIOCTPOCHUS

YMeHue omepupoBaTh MOHSATHAMH: JBIDKEHHE B IIPOCTPAHCTBE,
napaieIbHBIA IEPEHOC, CHMMETPHSI Ha TUIOCKOCTH U B IIPOCTPAHCTBE,

MIOBOPOT, IpeoOpa3oBaHue NOA0OMs, MOAOOHBIE (GUIYpBl; yMEHHE
pacro3HaBaTh paBHbIE U TIOAOOHBIE (PUTYPHI, B TOM YHCIIE B TIPUPOJIE,

UCKYCCTBE, apXHTEKType; HCIIOJIb30BaTh I'€OMETPUYECKUE OTHOIICHHS
NPU pEIICHUH 3aj]ad; HAaXOAWTh T€OMETPUYECKHE BEIUYMHBI (IUIMHA,
yroji, Ijomanb, o0bEM) NMpU PEUIeHUH 33/a4 M3 APYTHX Y4eOHBIX

MIPEIMETOB M U3 PEATbHOM KU3HN; YMEHHUE BBIYUCIISATh TEOMETPUICCKUE
BEJIMYMHBI (JUIMHA, YTOJI, IUIOLIaab, O0BEM, IUIOMIAAb ITOBEPXHOCTH),
WCTIONB3Ysl M3y4YCHHBIE (OPMYIIBI U METOJBI, B TOM YHCIIE: IJIONIA[h
MOBEPXHOCTHU MUPAMHM/IbI, IPU3MBI, KOHYCa, IIHJIUHIPA, TUIOMAAb Chephl;
00BEM Ky0a, IPSIMOYTOJILHOTO TapaJIJIeIeUIe a, TUPAMUIBI, TPU3MBI,
LWIMHApA, KOHycCa, IIapa; yMEHHE HaXOAWUTh OTHOIIEHHE OO0BEMOB

MoI00HBIX (hUryp
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YMeHue omnepupoBaTh  MOHATUSMHU:  NPSIMOYTOJIbHAs — CHUCTEMa
KOOpJMHAT, BEKTOP, KOOPANHATHI TOUKH, KOOPIMHATHI BEKTOPA, CYyMMa
BEKTOPOB, IPOU3BE/IEHUE BEKTOpA Ha YUCIIO, Pa3JI0KEHHE BEKTOpa M0

0a3ucy, CKaJIsIpHOE MPOU3BEACHUE, BEKTOPHOE IMPOU3BEICHUE, YTOJ
MEXIy  BEKTOpaMM; yMEHHME  HCIONb30BaTb  BEKTOPHBIL U

KOOpI[I/IHaTHblf/'I MCTOA IJid PpCHICHUSA TCOMCTPHUYCCKUX 3alad W 3a4ad

JIPYTUX Y4eOHBIX TPEIMETOB
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YMenue BbIOMpaTh NOAXOAAIIMA METOJ JJs pEUIeHHs 3a]add;
MIOHVMMAHHUE 3HAYUMOCTH MATEMaTHUKUd B HU3yYECHUU IPUPOIHBIX H
OOIIIECTBEHHBIX MPOIECCOB M SBJIECHUH, YMEHHE paclo3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHKH B HCKYCCTBE, YMEHHUE INPUBOIUTH
IIPUMEPBl  MAaTEMaTUYECKUX OTKPBITUA POCCHUMCKOM UM MHMPOBOHI

MaTeMaTUYECKON HAyKH




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITPOBEPAEMbBIX HA EI'D
IHO MATEMATHUKE

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

Kon
1 Uucna v BBIYUCIECHUS
1.1 Harypanbublie u nenbie yncia. [Ipu3Haku 1eTMMOCTH LEIbIX YHCE
1 Parmonaneueie  uymcna. OOBIKHOBEHHBIE M JIECATHYHBIC JPOOM, TIPOLIEHTHI,
' OecKOHEYHbIE TIEPUOIUYECKUE IPOOHU
13 ApudmeTrueckuil KOpeHb HATYpaJIbHOU cTerneHu. J[efcTBus ¢ apupmMeTHIeCKUMU
' KOPHSIMU HaTypalibHON CTETIEHU
L4 Crenenp c¢ wnensiM mnokaszareneM. CTelneHb € palUMOHAIBHBIM IOKa3aTeNIEM.
' CBoiicTBa cTeneHU
s CHuHyC, KOCMHYC M TaHI€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC, apKKOCHHYC,
' apKTaHI€HC YMCIIOBOIO apryMeHTa
1.6 Jlorapugwm yncna. JleciTuuHble U HaTypaJbHbIE JJOTapUPMbI
JlelictButenpHble 4ucia. ApudMETHYECKHE ONepalud C JIeHCTBUTEIbHBIMU
1.7 yucnamu. [IpubnxEHHbIE BRIYUCICHUS, TIPaBUIa OKPYTJICHUS, TPUKUIKA U OIICHKA
pe3yibpTaTa BEIYACICHUN
1.8 IIpeoOpa3oBanue BoIpaKeHUN
1.9 KommekcHbie uncna
2 VYpaBHEHUS U HEPABEHCTBA
2.1 Lenbie u 1poOHO-pAIIOHAIBHBIE YPAaBHEHUS
2.2 HppauuroHanbHble ypaBHEHUS
2.3 TpuronomeTpruyeckre ypaBHEHUs
2.4 [TokazaTenbHbIC U JOTapUPMUUECKUE YPABHEHUS
2.5 Lenpie 1 1poOHO-palIMOHATFHBIE HEPABEHCTBA
2.6 HppannoHanbHble HEpABEHCTBA
2.7 [TokazaTenbHbIC U JOoTapUMUUECKIE HEPABEHCTBA
2.8 TpuroHomeTpriecKue HEPABEHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPAaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHUs1, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMHU
2.11 Matpuna cucTeMbl JINHENHBIX YpaBHEHUH. OIpeeanTens MaTpULbl




3 OyHKIMH U Tpaduku
11 @Oynkius, cnocoOsl 3amanus GyHkuu. ['paduk Gynkumu. B3anmHO oOpaTHBIE
' ¢dbyukuun. Yéraple n HeuéTHBIC QyHKIMH. [lepuoandeckue hyHKINHA
OO6nacte ompeneneHuss U MHOXECTBO 3HaueHMH ¢yHkuumu. Hymum QyHkuum.
32 [IpoMexxyTKH  3HAKOIMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' MaxkcumyMbl 1 MUHUMYMbI (yHKOMHM. HambGonbliee M HauMeHblIee 3Hau€HHE
(GYHKIMU HAa IPOMEKYTKE
13 Crenennas (pyHKIHS C HaTypalbHBIM M IIEJIBIM IOKa3aTeneMm. E€ cBoiicTBa u
' rpa¢uk. CBoiicTBa U rpaMK KOPHs 7-Oi CTENEHH
3.4 Tpuronomerpuueckue GpyHKIUH, UX CBOWCTBA U rpadKu
3.5 [Toka3zarenbHas u norapupmudeckas GyHKINHU, UX CBOMCTBA U rpaduku
16 Touku paspeiBa. AcumntoTsl TpadukoB (yHkimit. CoiictBa  (QyHKIHIA,
' HENpEepPbIBHBIX Ha OTPEe3Ke
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MTOCIIEI0BATEILHOCTEN
3.8 Apudmernueckas u reomerpuueckas nporpeccu. @opmyiia CI0KHBIX IPOLEHTOB
4 Hauana maTemaTuueckoro aHajinza
4.1 [IpousBoanas ¢pyukiuu. [IponsBoaHbIe AMeMEeHTapHBIX (yHKUINN
[IpumeneHne npou3BOJHOM K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTh U
4.2 sKcTpeMyMbl. HaxosxaeHne HanboapIero 1 HauMEHbIIEro 3Ha4eHus! PyHKIUHN Ha
OTpe3Ke
43 [lepBoobOpaznas. uterpan
5 MHoOX€eCTBa U JIOTHKA
5.1 MHokecTBO, Onepaiuu Haj MHOKecTBamu. Jluarpammel Disiepa — Benna
5.2 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnwucarenpHas CTaTUCTUKA
6.2 BeposTHOCTB
6.3 Kombunatopuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsimbI€e ¥ TJIOCKOCTH B MPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena u MOBEpXHOCTH BpallCHUS




‘ 7.5 ’ Koopaunatsl 1 BEKTOpEI



YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIAA YYHEHUKA

» Maremaruka. ['eomerpusi, 10 kmacc/ Mepsnsk A.I'., Homuposckwii JI.A.,
[Tononckuii B.b., Axup M.C.; noxg penakuueit [lononasckoro B.E., O6miectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO M3narenbckuil eHTp « BEHTAHA-TPA®y;
AxunoHnepHoe obmiecTBo «M3narensctBo «IIpocBemnienuer»

* Marematuka. ['eomerpus, 11 xknace/ Mep3nsik A.I'., Homuposckuit JI.A.,
[Tomouckwuit B.b., SIxkup M.C.; nox pemakiueii [Togonsckoro B.E., OGmiecTBo ¢
OrpaHU4YEeHHOU O0TBETCTBEHHOCThIO M3narensckuii nentp «BEHTAHA-I'PA®y;

AKHI/IOHepHOC 06HIGCTBO «I/IBI[EITGJ'IBCTBO «HpOCBGHIGHHe»

METOANUYECKHUE MATEPHUAJIBI IUIS1 YAHUTEJIA

Martematuka. ['eometpus, 10 xracc/ Mepamsak A.T'., Homuposckuii JI.A.,
[Tomouckwuit B.b., SIxkup M.C.; nox pemakiueii [Togonsckoro B.E., O6miecTBo ¢
OrpaHU4eHHOU O0TBETCTBEHHOCThIO M3narensckuii nuentp «BEHTAHA-I'PA®y;
AxkunonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

* Maremaruka. 'eomerpusi, 11 knacc/ Mepsnsik A.I'., Homuposckuii JI.A.,
[Tononckuii B.b., Axup M.C.; nox penaknueit [lononasckoro B.E., O6miectBo ¢
OTPaHUYECHHON OTBETCTBEHHOCTHIO M3narenbckuii nentp « BEHTAHA-I'PA®Dy;

AxuuoHepHoe oomiecTBo «M3narensctBo «IIpocBenienue»



HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

LLOK, P3LL
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