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HOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «l'eomerpusi» 6a30BOro ypOBHS IS
oOyuarormuxest 10 —11 kmaccoB pa3pabotana Ha ocHOBe DenepanbHOTO
rocyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHus,
C yu€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TPEABSIBISIEMBIX K
MaTeMaTU4ecKOMy OOpa3oBaHWIO, WU TPAJUIUNA POCCUUCKOTO 0Opa3oBaHUsI.
Peanuzamus nporpammbl o0ecriedrBaeT OBJIaIeHUE KIIOYEBBIMA KOMIETCHIIMSIMH,
COCTaBJISIIOUIMMH OCHOBY JJIi CaMOpa3BUTUS U HENPEPHIBHOTO 00pa3oBaHusl,
IEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOIO PpPa3BUTHUS
JUYHOCTU 00yYaroUIuXcsl.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTs y4eOHOTO Kypca TE€OMETPUHM Ha YpPOBHE CPEIHETO OOIIETro
oOpa3zoBaHusi OOyCJIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METAlpPEAMETHBIX U
NPEIMETHBIX PE3yJIbTaTOB OOyYEeHHsS] TE€OMETPUU B HAIpPaBICHUU JUYHOCTHOTO
pa3BuTus oOydaronuxcs, (GopMUpoBaHUS (PYHKIIMOHAIBHOM MaTeMaTUYeCKOM
TPaMOTHOCTH, U3YYCHHUS APYTUX yUeOHBIX AUCUUILINH. Pa3Butue y oOyuaromuxcs
PABWIBHBIX TPEACTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUU TEOMETPUUYECKHUX
abCTpakinii, COOTHOIICHUH PEATbHOTO W HJICATHLHOTO, XapaKTepe OTPaAKEHUs
MaTEMaTUYECKONM HAyKOW SIBIEHHM M TMPOIECCOB peajbHOr0 MHUpPA, MeCTe
TE€OMETPHUH B CUCTEME HayK M POJH MaTEeMAaTHUYECKOTO MOJCTUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
yYaluXxcsi, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl afamnTaliid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBAsETCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEeYMBAET BO3MOXHOCTb H3YY€HHUS Kak
JUCLMILTUH €CTECTBEHHO-HAyYHON HANpPaBICHHOCTH, TaK U TyMaHUTapHOM.

Jlornueckoe MbllUIEHHE, (HOPMUPYEMOE NpPU H3YYEHHH OO0YyYarolMMHCS
MOHSATUIUHBIX OCHOB T€OMETPHUH U MIOCTPOCHUHU LIETIOYKU JIOTUYECKUX YTBEPKICHUMN
B XOJI€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHUE BBIIBUTATh M OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIIONB3YIOTCS TMPH PEHICHHH 3a/1ad €CTECTBEHHO-
HAYYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (DU3UKH.

YMeHne OpueHTUPOBATLCS B MPOCTPAHCTBE MIPAET CYLIECTBEHHYIO POJIb BO
BCEX 00acTsIX AesTeNbHOCTU 4YesnoBeka. OpHeHTalus YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro CoIMagbHOro ObITusA, (opMma
OTPaXEHHUS OKPYXKAIOUIETO MHpA, YCJIOBHE YCHEIIHOTO TMO3HAHHUS W AKTUBHOTO
npeoOpa3oBaHus  JeHcTBUTENLHOCTH. OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpazamu OOBEIUHSET pa3Hble BUIbI y4eOHONH U TPYAOBOM JAESITEIBHOCTH,



ABJISIETCSI OAHUM U3 MPOQPECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY aKTyallbHa
3amaya (opMupoBaHUS y O0OYyYalOlIUMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpPA3HOTO MBINIJIEHUSI — CYLIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAIPaBICHUSM.

Ilens ocBoenms mporpammbl ydeOHOTO Kypca «I'eomeTpusi» Ha 06a3zoBOM
ypoBHE 00yueHuss — oOmeoOpazoBarebHOE U OOILIEKYJIbTYpHOE pa3BUTHE
oOyvaronuxcst  4yepe3  oOecrnedeHWe  BO3MOXKHOCTM  NPUOOpETeHHUs U
WCIIOJIb30BAHUSA CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JEUCTBUM,
cnenuUIHBIX TEOMETPUHU, BO3MOXKHOCTH YCIICIITHOTO MPOJAOHKCHUS 00pa3oBaHUs
10 CIELUAIBHOCTAM, HE CBA3aHHBIM C MIPUKIIAIHBIM UCTOJb30BAHUEM T€OMETPUH.

[Iporpamma no reoMeTpuu Ha 0a30BOM YPOBHE TMpeJHA3HAYEHA s
00yyYarommxcsi CpeHEH MIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEIbHBIX 3aTpyAHEHUN
Ha YpOBHE OCHOBHOIO 0011ero oopaszoBanusi. Takum o06pa3zoM, oOydaroniyuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIME MAaTEMAaTUYECKUE YMEHHS, CBSI3aHHBIC
CO chnenu(puKod TEOMETPUU U HEOOXOJIMMBIE IS JKU3HH B COBPEMEHHOM
oOmectBe. Kpome 3TOr0, OHMU MMEIOT BO3MOXHOCTh M3Y4YHTh T'€OMETpHUIO Ooliee
rIyOOKO, €Ciii B JajbHEWIIeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSIX B MPOGECCUOHANBHON JEATESTLHOCTH.

JlocTibkeHre 1eTM  OCBOCHHSI TPOTpaMMbl  O0ECIIEUMBACTCS pPEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHBIMM  3aJadyaMd  OCBOCHUS  Kypca
«I"eoMeTpun» Ha 6a30BoM ypoBHE B 10—11 kitaccax siBisitOTCS:

0 dopMupoBaHue TmpeACTaBICHUS O TEOMETPUUM KaK 4YacTh MHUPOBOMU

KYJBTYPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

O ¢dopMupoBaHHE TMPEJCTaBICHUS O MHOTOTPAaHHUKAX W TeJax BpalleHUs
KaK O BaXHEHIIMX MAaTeMaTHUYECKUX MOJENSIX, MO3BOJSIOMIUX OMUCHIBATh
Y U3y4aTh pa3HbIC SIBJICHUS OKPYKAIOIIETO MUPA;

0 dopMupoBaHue yMeHHUs paclo3HaBaTh Ha YEpPTEXKax, MOJACISIX U B
peaJbHOM MHPE MHOTOTPAHHUKHU U TeJla BPaIllCHHUS;

0 OBIaJCHHE METOJAMM PEIICHUS 3aJlad Ha MOCTPOCHHS Ha M300paKEHUSIX
IPOCTPAHCTBEHHBIX PUTYD;

0 dopMupoBaHEe YMEHHUSI ONEPUPOBATH OCHOBHBIMH TOHSTHUSIMH O
MHOT'OTPAaHHUKAX U TeJIaX BPAILICHUS U UX OCHOBHBIMU CBOMCTBaMU;

0 oOBIAJE€HHE  aNrOpUTMAMHU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHWE  yMEHHUSI  MPOBOJUTH  HECJOXKHBIE JIOKa3aTelbHBIC
paccyXIeHUs B XOJE PCIICHUs] CTEPEOMETPUUECKUX 3ajady M 3ajay C
MPAKTUYECKUM COJICPKAHUEM;

0 pa3BuTHE UHTEIUJIEKTYaJlbHBIX U TBOPYECKUX CIocoOHOCTEHN
oOydJaronuxcsi, MO3HABAaTEIbHOM  AKTMBHOCTH,  HCCIIEOBATEIHCKUX
yYMEHUH, KpUTUIHOCTU MBIILJICHUS;



0 dopmupoBanue GbyHKIIMOHATBHON IPAMOTHOCTH, pEJEeBaHTHOM
FEOMETPUU: YMEHHE PACIO3HABAaTh MPOSABICHUS TIE€OMETPUUYECKUX
HNOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaJbHbIX KU3HEHHBIX
CUTYyallMsIX U NPU H3YYEHHUH APYTHX YUYEOHBIX MPEIMETOB, MPOSIBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (OpMyIupoBaTh HX Ha SA3BIKE
TEOMETPUU U CO3[aBATh FEOMETPUUECKHE MOJEIH, IPUMEHSITh OCBOCHHBIM
FEOMETPUYECKHUM ammapar [Jjs PELICHHUS IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJyYEHHBIE PE3YJIbTATHI.

OTIMYNATENHEHON OCOOCHHOCTBIO NMPOTPAaMMBI SIBJISIETCS BKIOUEHHUE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4eHUs 3aJay, pellaeMblX Ha YpPOBHE
UHTYUTHUBHOTO MO3HAHUS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHasi paboTa Hajl
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJIUPYET NMPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3YYEHHIO ITPEAMETA.

[Ipenmnourenue oTAAaETCA HAISAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO
€CTh TEOPETUYECKUE 3HAHMSI MMEIOT B CBOECM OCHOBE UYBCTBEHHOCTbH MPEIMETHO-
IIPAKTUYECKON IEATEIbHOCTH. Pa3BUTHE INPOCTPAHCTBEHHBIX IIPEACTABICHUMN Y
yJammxcsi B Kypce CTEPEOMETPUM NPOBOJIWTCS 3a CYET pEIICHHs 3a4ad Ha
CO3/laHHE€  TMPOCTPAHCTBEHHBIX 00pa30oB W  3agad Ha  OIEpUPOBAHUE
IpPOCTpaHCTBEHHBIMU oOpazamu. Coznanue oOpa3a TPOBOJUTCS C OMOpPOM Ha
HarJAIHOCTh, @ OIEpUpPOBaHME O0Opa3oM — B YCIOBUAX OTBICYEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHHUS €70 UCXOJIHOTO COJIEPKAHHUS.

OcHoBHBIE cofeprKaTeabHble TUHUM Kypca «l'eomerpum» B 10—11 kiaccax:
«MHororpanHukm», «lIpsMbie U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpauieHus»,
«BeKTOpbl U KOOPJIMHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JTIOTUUECKUX YMEHUN
pacrpenensiercas HE TOJBKO MO COAEPKAaTENbHBIM JIMHUSAM, HO W IO TOJaM
0o0yueHHUs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUsl pabodeil mporpaMmbl, pacnpeleNéHHbIM MO TojaM oOydeHwus,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, 4YTOObI OBJIAJCHHE TE€OMETPUUYECKUMU
NOHATHUSAMHU Y HABBIKAMH OCYIIECTBIUIOCH MOCIEI0BATEIBHO U MOCTYIIATENIBHO, C
COOJIOICHHEM TPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAINCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MpPEICTaBICHUM OOydarolmuXCcsl, paciuupss U
yray0nsisa e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoaurcs 2 yaca B Heaenro B 10 knacce u 1 vac B
Henenmo B 11 kmacce, Bcero 3a 1Ba roga o0ydenus - 102 yueOHBIX daca.



COILEPKXAHHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpEOMETpHHM. Todka, TmpsAMas, IUIOCKOCT,
npoctpancTBo. IloHsATHE 00 aKCHOMAaTHYECKOM TOCTPOEHUU CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUHU U CIIEICTBUSA U3 HUX.

B3auMHOE pacnosiokeHne MpsMBIX B IIPOCTPAHCTBE: IEpPECEKaroluecs,
napajuielibHble M CKpeluBarouiuecs npsamble. [lapainenpsHOCTs NpAMBIX U
IUDIOCKOCTEW B NPOCTPAHCTBE: MapAJUICIbHBIE MpPSIMbIE B  IIPOCTPAHCTBE;
NapaJUIeIbHOCTh TPEX MNPSMBIX; NAPAJUICIBHOCTh NPSIMOM M IUIOCKOCTHU. YTIIBI C
COHAIPABJICHHBIMU CTOPOHAMH; yIrOJd MEXAy IMpsMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: napasuiesibHbIC NJIOCKOCTH; CBOMCTBa
napajuieNbHbIX IulockocTed. [lpocreiiiine mnpocTpaHCTBEHHbIE (UIypbl Ha
IUIOCKOCTH: TETpadip, Ky0, mapajiesenumne; IOCTpPOSHUE CEUCHHIA.

IleprieHIUKYISPHOCTD NPSIMOM M IUIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSAMBIC B
IPOCTPAHCTBE, IpPSMBIE IAPAJUICIbHBIE W NEPIEHIUKYJSPHBIE K IUIOCKOCTH,
NPU3HAK MEPNEHAUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O MpsAMOU
MEPIICHIUKYJISIPHOW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOM H
IUIOCKOCTBIO;  JABYTPAHHBIA  yroJl, JIMHEMHBIM YroJ  JIBYTPaHHOTO  yIJa.
IleprieHIUKYJISIp U HAKJIIOHHBIE: PACCTOSSHUE OT TOYKH 110 IIJIOCKOCTH, PACCTOSTHUE
OT MmOpsAMOM A0  IUIOCKOCTH,  MHpoeKuuss  (GuUrypsl Ha  IUIOCKOCTb.
[leprieHIUKYNSAPHOCTh  IIJIOCKOCTEW: NPU3HAK  MEPHEHAUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX NEPHEHIUKYISPaX.

MHororpaHHuKH

IToHsiTHE MHOTOI'PAaHHHMKA, OCHOBHBIE JIEMEHTHI MHOI'OIPAHHUKA, BBITYKIIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronbHas
Opu3Ma; rpaHd U OCHOBAHUS MPU3MBIL, IpsiMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
ITOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIBHBIN
napajuieJieniines; U ero csorcrsa. llupamupa: n-yronpHas nupamuzaa, rpaHud U
OCHOBAHUE IMUPaMU/Ibl; OOKOBas U MOJIHASI IOBEPXHOCTh MUPAMUbL; IPaBUIIbHAS U
yced€éHHasd MNHpaMuaa. OIJIEMEHTBl NpuU3Mbl W nHUpaMuabl. [IpaBHiIbHBIE
MHOTOTPAaHHMKH: TOHATHE NPAaBUIBHOIO MHOTOIPAHHUKA; NMPAaBUJIbHAS MPU3MA U
OpaBWIbHAs NUPaMHUAA; MNPaBWIbHAS TPEYrojbHAas MNUpaMuia M MPABWIbHBIN
TeTpa’ap; KyO. IlpeacraBieHue O MpaBUWIIBHBIX MHOTOIPAHHUKAX: OKTadJp,
nojexadip ¥ ukocadap. CeyeHuss npu3Mbl U IMPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMO,
IUDIOCKOCTHA.  ODJIEMEHTBl CHUMMETPUM B NHUpAMUAAX, lapajulesenunenax,
IIPAaBWJIBHBIX MHOI'OTPAHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOIPDAaHHUKOB: pé&Opa, JIuaroHaiu, YIJIbL.
[Inomans OOKOBOM TMOBEPXHOCTU U TMOJHOW MMOBEPXHOCTU MPSAMOM MPU3MBI,
oAb OCHOBAaHUW, TeOopeMa O OOKOBOW IMOBEPXHOCTH NPSIMOM MPU3MBIL.
[Inomanes OOKOBOM MOBEPXHOCTH W TMOBEPXHOCTH MPABUJIBHON MNHUpPaMUIBL,
TeopeMa O Iulomand yced€éHHoW mmpamuapl. [lonstue 06 o00béMe. OOBEM
NUPaMU/JIbI, TPU3MBL.

[Tonobusie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMHU
NOBEPXHOCTEHN, 00bEMaMU TOT0OHBIX TEJL.

11 KJTACC

TeJsia Bpalenus

Hunuuapuueckast OBEPXHOCTb, oOpasyroiue UIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHJIPUYECKOM TMOBEpXHOCTU. [lumuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh;, IUIONIaAh OOKOBOM M TOJHOU
MTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yroIne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH mmoBepxHocTU. KoHyc: OCHOBaHME U BepIIrHa, 00pa3yroias
U OCb, IUIOMIaJb OOKOBOM M TIOJIHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
o0Opasyrolue U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u miap: 1eHTp, paauyc, AUAMETP; IUIONIA[b MMOBEPXHOCTH CQEPHI.
B3auMHoe pacnonoxxenue chepsl U IIIOCKOCTH; KacaTellbHas MIIOCKOCTh K cdepe;
IJI0IAIb CEephI.

N3o0pakeHue Te BpallleHus Ha MJI0CKOCTU. Pa3BépTka UIMHIpa U KOHYCa.

KomOunanuu Ten BpalieHMs M MHOTOTPAHHMKOB. MHOTIOTpaHHUK,
OMHCaHHBIA OKOJIO cdepwl; cdhepa, BNHCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpAalllCHMUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00HEMOB Tell. Teopema 00 00bEMe
OpsIMOYTOJBLHOTO Tapajuienenunega u ciueactBus u3 He€. OO0bEM HMUIMHApPA,
koHyca. OO0béM mapa u miomass chepsl.

[TogoOubie Tena B mpocTpancTBe. COOTHOMICHUS MEXKIY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenuss mwiMHApa (MapauiebHO W MEPIECHIUKYJSIPHO OCH), CEUYEHUS
KOHyca (mapajuyieIbHOE OCHOBAHMIO M MPOXOJSIIEE 4Yepe3 BEpIIMHY), CEYEHUs
miapa.

BekTOpbl U KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B npocTpancTBe. ClIoKeHUe U BRIUUTAHHUE BEKTOPOB.
YMHOKEHHE BeKTOpa Ha 4uciio. PasiioxkeHue BeKTopa mo TpéM HEKOMILIAaHAPHBIM
BektopaMm. IlpaBuno mapammenenunena. Pemenue 3agad, CBSA3AHHBIX  C
NIPUMEHCHUEM TMPABUJI JCUCTBUM C Bekrtopamu. [IpsMmoyronbHas cucrema



KoopauHat B mpoctpaHcTBe. Koopamnatel Bektopa. Ilpocreimme 3amaun B
KOOpAMHATaX. YTroll MexAy BekTopamu. CKaJasipHOE MNPOU3BEIEHUE BEKTOPOB.
Brpruncnenue yriioB Mexay OpsiMbIMH U IUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBIN
METOJI PU PEIIEHUH T€OMETPUUYECKUX 3a/1a4.



IINTIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUS MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paknanckoe BocnmuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO WIEHA POCCUHCKOro OOIIecTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUIA,
NpoIEeAyp TpaxJaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl W TIp.), YMEHUEM
B3aHMOJICMCTBOBAaTh C COLUUAJIBHBIMA HMHCTUTYTAMHU B COOTBETCTBUH C MX
GYHKIMAMHA U Ha3HAYCHHUEM.

ITaTpuoTn4yeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUNUCKON IpaxaaHCKOU UICHTUYHOCTH, YBOXKCHUS K
MPOUIIOMY U HACTOAIIEMY POCCHUIMCKON MATEMATUKH, IEHHOCTHBIM OTHOIIEHHUEM K
JOCTHKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTE€MaTUYE€CKOW IIKOJIBI,
K HCIIOJNIb30BAHUIO 3THUX JOCTHIKEHUW B JPYTMX HayKaX, TEXHOJOTHUAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(OpPMHPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMS, OTUYECKOTO  IOBEJCHUS,
CBSI3aHHOTO C NMPAKTUYECKUM MMPUMEHEHUEM JTOCTHKEHUI HAYKHU U JIEATEIIbHOCTBIO
y4€HOT0; OCO3HAHHEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOLICHUEM K MHUPY, BKJIIOUYAsl ICTETHKY MAaTEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a;ad, pelIeHu, paccy X IeHUN;
BOCTIPUMMYHBOCTBIO K MATEMaTUUYECKUM acCleKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKHUE 3HAHUS B
MHTEpEcax 370pOBOTO U O6e30macHOro 00pasa )KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAaHHE, COATAHCHUPOBAHHBIN PEKUM 3aHITHH U

OT/bIXa, peryJisipHas busnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
NEeSTENbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCOZHAHHEM LIEHHOCTH TPYAOIIO0US; MHTEPECOM K
paziuuHbIM  cepaMm  NpodeCCHOHAIIBHOM  JCSITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW U €€ MPWIOKECHUSIMHU, YMEHHUEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymei mpodeccnr U peannu30BBIBATH COOCTBEHHBIC IKU3HCHHBIE TUIAHBI;



TOTOBHOCTBIO W CHOCOOHOCTHIO K MaTeMaTUYeCcKOMy OO0Opa3oBaHUI0 U
caM000pa30BaHUI0 Ha TMPOTSKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]1a4 MAaTEMATUYECKON HAMPABICHHOCTH.

JKOJOrH4ecKoe BOCIIMTAHue:

c(hOpPMHUPOBAHHOCTHIO IKOJOTUYECKON KYyJIbTYphl, TMOHMUMAHHEM BIIHSHUS
COIIMATIbHO-D)KOHOMUYECKUX IPOIECCOB HA COCTOSIHUE MPUPOJHON M COLUAIBbHON
Cpedbl, OCO3HAHMEM TJIOOAIBHOTO XapakTepa JKOJOTUUECKUX MpoOseM;
OpPUEHTAIIMEN HA NPUMEHEHHWE MAaTEMAaTUYECKUMX 3HAHWUM ISl pEIIeHUs 3a/1ad B
00JIacTH  OKpYXarollleil cpelapl, IUIAHUPOBAHUS TOCTYNKOB U OIEHKH HX
BO3MOXHBIX ITOCJICICTBUI I OKPYKAIOLIEH Cpebl.

IleHHOCTH HAYYHOTO MO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAYKH M  OOIIECTBEHHOM  MPAKTUKH, MOHHUMaHUEM
MaTEMaTUYECKON HayKh Kak cdepbl UYeJOBEUYECKOW ACSITEIBHOCTH, JTaroB &
pPa3sBUTUS W 3HAYUMOCTH JUISl PAa3BUTUS LUBWIM3ALMU, OBJAJCHUEM SI3BIKOM
MAaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTYpOW KakK CPEACTBOM MO3HAHUS MUPA;
FOTOBHOCTBIO OCYILECTBISATh MPOEKTHYID MU MCCIEAOBATEIBCKYIO JESITEIbHOCTD
VHIWBUIYAJIbHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

MeranpeMeTHbIE PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI YU4E€OHOTO MpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMEUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusIMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCTNEUIMU.

1)  Vuusepcanvnvie  noznasamenwvuwvle  Oeticmeus,  obecneuusarom
Gdopmuposarue 6a308bIX KOSHUMUBHBIX HNPOYECCO8 00YYAOWUXcs (0ceoeHue
Memoo08  NO3HAHUSL  OKpyJcalowe20  Mupda,  NpuMeHeHue  J102UYECKUXx,
uccnedosamenbCKux onepayuil, ymeHui pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAeiicTBUs:

0 BBISBISATH U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKA MATEMATHYECKUX
O00BEKTOB, TMOHATUN, OTHOLIEHWWA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpENENICHUs]  TOHSATUN; yCTaHABIMBATh CYIIECTBEHHBIA  IPHU3HAK
KJaccu(UKaMU, OCHOBaHUA JUIsl OOOOIIEHUS M CpPaBHEHHUS, KPUTEPUU
POBOJIMMOTO aHAJN3a;

O BocmpuHUMAaTh, (OpMyIUpoBaTh U  MPeoOpa3OBLIBATH  CYXKIACHUS:
yTBEPAUTENbHbIE U OTpULATEIbHBIC, CAUHUYHbIC, YACTHbIE W OOUIUE;
YCJIOBHBIE;

0 BBISIBISATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSA3U U
npoTtuBopeursi B (akTax, JTAHHBIX, HAONIOACHUSX W YTBEPKICHUSX;



npeqiaraTh ~ KpUTEPUM s BBISBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JeNaTh BBIBOJABI C HCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
MHAYKTUBHBIX YMO3AKITIOUEHUN, YMO3AKIIIOUEHUH 0 aHAJIOTHH;
IPOBOJUTH CaMOCTOSITENIbHO J0Ka3aTelIbCcTBa  MaTEeMaTHYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT IPOTUBHOIO), BHICTPAWBATh apryMEHTAIMIO,
NPUBOJUTH TMPHUMEPHl U KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KICHHSI U BHIBOJIBI;

BbIOMpaTh Crmoco0 pemieHus y4eOHOM 3amaun (CpaBHHUBATh HECKOJBKO
BAapHAHTOB pelICHUs, BBHIOUpAaTh Hauboyiee MNOAXOASIIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBbie ucciaenoBarebCKue AeCTBYA:

d

UCTIOJIb30BaTh BOIIPOCHI KaK HMCCIEAOBATEIbCKUIT MHCTPYMEHT MO3HAHUS;
dbopMyIMpoBaTH BOMPOCH], (PUKCHUPYIOMIME MPOTUBOPEYHE, MPOOIEMYy,
yCTaHaBIMBaTh HCKOMOE€ U  JaHHOEe, (QOpMHUpPOBaTH  THUIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHUE;

IPOBO/IUTH CaMOCTOSITENTEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEJIOBAHNE TI0 YCTAaHOBIECHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTrO
00BbEKTa, SBJIECHHUSA, MPOLECCa, BBIABICHUIO 3aBHUCUMOCTEH MEXIy
00BEKTaMH, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSITENTLHO (hOPMYITHPOBATH 0OOOIIECHUS U BBIBOJBI 1O pe3yIbTaTaM
NPOBEAEHHOTO HAOIOCHHUS, UCCICOBAHMS, OIEHUBATh JOCTOBEPHOCTH
NOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMI;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMpOIlecca, a TaKKe BBIIBUTATH
MPEATNOIO0XKEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmaunmeii:

O BBIBIATH neumutel WHPOpPMAIMK, JAHHBIX, HEOOXOAMUMBIX ISl OTBETA
Ha BOTPOC U JIUIS PEIICHHUS 3a]1a49H;

O BbIOMpaTh  WHGOPMAIMIO W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATH WH(OPMAIIHIO
Pa3TUYHBIX BUIOB U (OPM MPEACTABICHHUS;

0 CTPYKTYpUPOBaTh HH(POPMAIHIO, TIPEJCTABIATh €€ B Pa3IuYHBIX (HOpMax,
WUTIOCTPUPOBATH Tpaduuecky;

0 OIICHUBAThH HaIEKHOCTD UHPOpMAITUH 1o CaMOCTOSITETTLHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvuvie  KOMMyHuUKamugHwle  Oelicmeus,  o0bOecneyusarom

copMUpo8aHHOCMb COYUATbHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:

0 BocmpuHUMAaTh U (GOPMYIUPOBATH CYXKACHHS B COOTBETCTBHH C



YCIIOBUSIMHM | LETIAIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX U MUCHBMEHHBIX TEKCTaX, /aBaTh MOSCHEHUS I10
X0y pelieHus 3aa4i, KOMMEHTHUPOBATh MOJIyYE€HHBIN PE3yJIbTaT;

0 B X0/€ 00CYXXIEHHUS 3aaBaTh BOMPOCHI MO CYIIECTBY 00CY)TaeMOU TEMBI,
po0JIeMBbl, perraeMoi 3aa4u, BHICKA3bIBATh UICH, HAIICIICHHBIE HA TIOUCK
pEIIeHHs; COMOCTaBIATh CBOU CYXICHHUS C CYXACHHSIMHU APYTHX
YYaCTHUKOB Juajora, oOHapy>KMBaTh pa3iMuMe U CXOJICTBO MO3UIIMI; B
KOppeKTHOU popMe popMyTupoBaTh pa3HOTIACHs, CBOU BO3PAKEHUS;

0 TpeAcTaBIsATh  PE3yJNbTAaThl  pENICHWs  3aJadd,  OKCIIEPUMEHTa,
UCCIICIOBaHUS,  TPOEKTa;  CaMOCTOATENbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YUETOM 3a]1a4 MPE3ECHTAIIMN U OCOOCHHOCTEH ay TUTOPHUH.

CoTpyaHuyvecTBo:

0 moHMMaTh W HUCHOOJB30BaTh  IMPEUMYIIECTBA  KOMaHIHOM U
MHIMBHIyaJIbHOM paObOThI MPHU pelIeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJb
COBMECTHOM JEATENBHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThl, pacpeAeaTh BUbl paboT, JOrOBapUBATHCS, 00CYKIaTh IPOLIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOIBKUX JIFOJICH;

0 y4yacTBOBaTh B IPYMIOBBIX hopMax paboThl (00CykIeHusI, 0OMEH MHEHHI,
«MO3TOBBIE HITYPMBD» W WHBIE); BBIMNOJIHATH CBOIO 4YacTb pabOTHl U
KOOPAMHHUPOBATb CBOM JIEHCTBUS C JPYIMMHM YIE€HAMH KOMaH/BI;
OLICHMBATh KAa4eCTBO CBOET0 BKJaJa B OOUIMH MPOAYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Yuusepcanvhuie pezyiamugHole oelicmeus, obecneuusaom
Gdopmuposanue cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

0 COCTaBJISITh IJIaH, AITOPUTM PEIICHUS 3a7a4M, BRIOUPATh CIIOCOO peIeHus
C YU4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ Y4ETOM HOBOM
uHbOopMaIIu.

CaMOKOHTPOJIb:

O BIaJeTh HAaBbIKAMU TIO3HABATEIbHOM pediekcur Kak OCO3HAHHS
COBEPILIAEMbIX JEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIHTATOB;
BJIQJE€Th CHOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIA Mpolecca |
pe3yabTara peuieHrus MaTeMaTUuecKoi 3a/1auu;

0 mnOpeaBHAETb TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IpPU PELICHUH
3a/layd, BHOCHUTb KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX
00CTOSTENBbCTB, JaHHBIX, HAMJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTEH;

0 OlEHMBAaTh COOTBETCTBHE pe3yJibTaTa 1EIW U YCIOBUAM, OOBSICHATH
OPUYUHBI JIOCTHXKEHHSI WIM HEJIOCTHKEHHUSI PE3yJIbTaTOB JEATEIbHOCTH,



HAXOJUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.

HNPEAMETHBIE PE3YJIbTATBI
10 KJTACC

OmnepupoBaTh MOHATHIMH: TOUKA, MPSMas, INTOCKOCTb.

[IpyuMeHsSTh aKCMOMBI CTEPEOMETPUU W CIEJICTBUS W3 HHUX MPH PELICHUU
reOMETPUYECKUX 3a]1aY.

OmnepupoBaTh MOHATUSAMU: MAPAIICIBHOCTh U IEPICHIUKYISIPHOCTD MPSMBIX
U TJIOCKOCTEH.

KrnaccuguimpoBaTs B3aUMHOE PpAaCIOIIOKEHHE NPAMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUSIMH: ABYTPaHHBIM YroJi, TpaHU JBYI'PAHHOIO YIJa,
pebpo NIBYrpaHHOTO YTJa; JUHEWHBIH Yrojl ABYTPaHHOTO yTia; TpajycHas Mmepa
JIBYTPAHHOTO YTJIA.

OnepupoBaTh MNOHATUAMH: MHOTOTPAHHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPAaHHHUK, 3JIEMEHTHI MHOTOTPAHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIC BHUABI MHOTOTPAaHHUKOB (MHUpamMuaa; MpHU3Ma,
OpsIMOYTOJIbHBIN Napajuiesienumen, Kyo).

KnaccupummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS IS
KJacCUPUKauu (BBIMYKJIblE W HEBBIIYKJIbIE MHOTOIPAHHUKH; MpPaBUIIbHBIC
MHOTOTPaHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, NTapajuieIenuneabl).

OnepupoBaTh MOHATHIMHE: CEKYIIas TNIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBICHATH NPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOIB3Ys METOJ CJIEIOB.

CtpouTh ceyeHUS MHOTOIPAaHHUKOB METOAOM  CJIEJOB, BBINOJHATH
(BBIHOCHBIE) TUIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp: BUT
CBEpXY, COOKY, CHU3Y.

Pemartp 3a7aun Ha HAXOXKJEHUE T€OMETPUUYECKUX BEIMUMH MO 00pas3iam Wiu
QITOpUTMaM, TPUMEHSS HW3BECTHHIC AHAIUTHUYECKHE METOABl MpPH PEIICHUU
CTaHJIAPTHBIX MATEMaTHYECKUX 3a/1ay Ha BBIYUCIICHUE PACCTOSHUN MEXIy IBYMs
TOYKaMHU, OT TOYKA JO TNPsSIMOM, OT TOYKHM JO IIJIOCKOCTH, MEKIY



CKPEILIMBAIOIIUMUCS IIPSIMBIMH.

Pemarp 3a1aun Ha HAXOKJECHUE TE€OMETPUUYECKUX BEIMUYUH 10 oOpa3Lam Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOAbl IPU PELICHUU
CTAaHJAPTHBIX MATEMAaTHUYECKMX 3aJad Ha BBIYMCICHHUE YIJIOB  MEXAY
CKPCIMBAIOIIMMUCSA MNPAMBIMH, MEXKIY TMPAMOM M  IUIOCKOCTBIO, MEXAY
IUIOCKOCTSIMM, IBYT'PaHHBIX YIJIOB.

Boruucnsats 00bEMBI U TIIOMIAAM MOBEPXHOCTEM MHOTOTPaHHUKOB (TIpHU3Ma,
nupamMuaa) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOLIEHUS MEXIY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOTOOHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHUS B IPOCTPAHCTBE; LEHTP, OChb U
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekath, mnpeoOpa3oBbIBATH W HMHTEPHPETHUPOBATH HMHGOPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpumensTh TeomeTpuyeckue (akTbl UIsI PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, NPEANOIararolIuX HECKOIBbKO IIAroB PEIICHMs], €CIIU YCIOBHS IPUMEHEHUS
3a/laHbl B IBHOM (hopMme.

[IpyuMeHsaTs mpoCTEWIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUECKUX 3a/1a4.

IIpuBoaUTH NpUMEpPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEW B NPUPOAEC U
YKWU3HH, pACIIO3HABATh IIPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJyYEHHBIE 3HAHWS HA IPAKTUKE: AHAJIU3UPOBATh PEATbHBIE
CUTyallud W IIPUMEHATb HW3YYEHHBIC IIOHATHsS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTuyecku CcGOPMYJIUPOBAHHON MPOOJEMbl, MOJAEIUPOBATh peajbHbIC
CUTyallUM Ha s3bIKE TIEOMETPHM, MCCIEI0BAaTh IOCTPOCHHBIE MOJEIN C
UCII0JIb30BAaHUEM T€OMETPUUECKUX TIOHITHI U TEOpEM, anmnapara anreOpsl; pemaTh
IIPAKTUYECKUE 3aa4H, CBA3aHHBIE C HAX0KICHUEM N€OMETPUUECKUX BEJIMYHH.

11 KITACC

OnepupoBaTh TOHIATHAMU: I[WJIMHIPUYECKAas TOBEPXHOCTh, 0OOpa3yronme
IWIMHIPUYECKON ~ TMOBEPXHOCTH;  IIWIMHADP;,  KOHUYECKas  IOBEPXHOCTH,
oOpa3yrolre KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBICHATH CITOCOOBI MOTYYCHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacroiokeHne chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSIMU: IIIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBHICOTA
CErMEHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IaPOBOM CEKTOP.

Boruucnsate  00BEMBI M IIJIOMIAAXM  TOBEPXHOCTEH Tel  BpalieHus,



TCOMETPUYECCKUX TEJI C IPUMEHEHHEM (HOPMYII.

OnepupoBaTh IOHSATHUSIMH: MHOTOTPAaHHUK, BIHCAaHHBIA B cdepy U
ONMKMCAaHHBIA OKOJIO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHHUK WA TEJO
BpaIeHusl.

BbIaucnaTh COOTHOIICHHSI MEXKIY IUIOMIAISIMHU ITOBEPXHOCTEH M 00BEMaMHU
MOI00HBIX TEIL.

N3o00pakath u3y4aemble (QUTYPBI OT PYKH W C NPUMEHEHHEM TIPOCTHIX
YepTEKHBIX HHCTPYMEHTOB.

BrIMOTHTE (BBIHOCHBIC) IIOCKUE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI CBepXy, COOKY, CHU3Y; CTPOUTH CEUSHHUS TEJI BPAIIICHHUS.

W3BnekaTh, HMHTEPIPETUPOBATH MW MpeoOpa3oBbIBaTh HMH(GOPMAIMIO O
IIPOCTPAHCTBEHHBIX TE€OMETPUUCCKUX (PUTypax, MpEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OrnepupoBaTh MOHIATHEM BEKTOP B IIPOCTPAHCTRBE.

BeImonHATh  JIEWCTBUS CIOKEHHST BEKTOPOB, BBIYUTAHUS BEKTOPOB U
YMHOKCHHSI BEKTOPA Ha YUCII0, O0BICHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJIaIOT.

[TpuMeHATh paBUIIO MapajuIeIenuIe/a.

OnepupoBaTh MOHITHAMU: IEKAPTOBEI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YIOJd MEXTY
BEKTOpaMH, CKAJIIPHOE TIPOU3BEACHIE BEKTOPOB, KOJUIMHEAPHBIC M KOMILJIaHAPHBIC
BEKTOPBI.

HaxonuTbe cyMMy BEKTOPOB M TTPOU3BEJICHUE BEKTOPA HA YHCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE TMPOW3BEICHUE, pACKIAIbIBaTh BEKTOP IO JIBYM
HEKOJIJTMHEAPHBIM BEKTOPaM.

3a/1aBaTh MIOCKOCTh YPABHCHUEM B JICKAPTOBOW CHCTEME KOOPIMHAT.

[IpumeHATh TeoMeTpuYecKrue (akKThl IS PEIICHUS CTEPECOMETPUUYECKHUX
3a/1a4, MPEATOIAraroIuX HECKOIBKO MAaroB PENICHMS], €CITH YCIOBHS TPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

Pemate mpocreiimme reoMeTpuuecKkue 3aJadud Ha TPHUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/1a.

Pemiate, 3amaun Ha 0Ka3aTeIbCTBO MATEMATHYECKMX OTHOIIEHUH U
HaXOXKJEHUE TEOMETPUUYECKUX BEIIMUMH IO 00pa3IiamM WiIu adropuTMam, TPUMEHSS
M3BECTHBIC METO/IbI IIPH PEIICHUH CTaHAAPTHBIX MaTeMaTHUYSCKHUX 3a7a4.

[IpuMeHATh  MPOCTEHINHME MPOTPAaMMHBIC  CPEJICTBA M DJCKTPOHHO-
KOMMYHUKAIIMOHHBIEC CUCTEMBI ITPU PEIICHUN CTEPCOMETPUUICCKUX 3a]1ad.

[IpuBoaWTh MpUMEpPHI MaTEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPHPOAC U
’KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IprMeHSATh MOJTyYCHHBIC 3HAHHMS Ha TMPAKTUKE: aHAJIU3HPOBATh pEabHBIC
CUTyallMM W TPUMCHATh HW3YYCHHBIC IOHATHS B TIPOIECCE TOMCKA PEIICHUS



MaTeMaTuyecku CcGOPMYJIUPOBAHHOM MPOOJEMbl, MOJAEIUPOBATh peajbHbIE
CUTyallud Ha s3bIKE TIE€OMETPUH, UCCICAOBAaTh IIOCTPOCHHBIE MOJEIU C
UCII0JIb30BAaHUEM T€OMETPUYECKUX MOHITHI U TEOpEM, anmnapara anreOpbl; peiaTh
IIPAKTUYECKUE 3aa49H, CBA3aHHBIE C HAX0KICHUEM N€OMETPUUECKUX BEJIMYHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanMeHoBaHMe pa3/je/ioB U TeM KosmmuecTBo yacos DJIEeKTPOHHbIE
n/n MPOrpaMMbl Bcero Kontpoabn | IlpakTnuec (undposbie)
ble padoThbI KHe padoThl oOpa3oBaTe/ibHbIE
pecypchl
1 BBeneHue B cTepeoMeTpuio 10 bubnnorexa [JOK
https://m.edsoo.ru/1¢209e37
2 IIpsiMBbIE U TUIOCKOCTU B IPOCTPAHCTBE. 12 1 bubnumorexa [IOK
ITapamienbsHOCTh IPSIMBIX U INIOCKOCTEH https://m.edsoo.ru/1¢209e37
3 [TeprieHAMKYISAPHOCTD MPSIMBIX U 12 bubnuorexa [JOK
IIJIOCKOCTEMN https://m.edsoo.ru/1¢209¢37
4 VYriabl MeXAy NPSIMBIMU U TTIOCKOCTSIMU 10 1 bubmuoreka [JOK
https://m.edsoo.ru/1¢209e37
5 MHOrorpaHHuKu 11 1 bubnuoreka [JOK
https://m.edsoo.ru/1¢209e37
6 OO0BEMBI MHOTOTPaHHHUKOB 9 1 bubnmnoreka [JOK
https://m.edsoo.ru/1¢209e37
7 [ToBTOpEHME: CeUeHUsI, pACCTOSIHUS U YIJIbI 4 1 bubmuoreka [JOK
https://m.edsoo.ru/1¢209¢37
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME




11 KIIACC

Ne n/m HanmeHnoBaHue pa3/ie/ioB U TeM KoanuecTBo yacon DJIeKTPOHHbIE
NPorpaMMsbl Bcero Konrpoasn | IlpakTnueck | (umudppossie)
ble padoThI ue padoThI o0pa3oBaTe/ibHbIE
pecypcbl
Tena BpaieHus 12 bubnmorexa [JOK
https://m.edsoo.ru/1¢209e37
2 OOBEMEBI Tel 5 1 bu6mmorexka [JOK
https://m.edsoo.ru/1¢209e37
3 BekTopsl u KOOpAMHATHI B 10 1 bubmuoreka [{OK
MPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpenwue, 06001IeHNE, 7 1 bu6mmoreka [JOK
CUCTEMAaTH3alus 3HAHUI https://m.edsoo.ru/1¢209e37
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
[MTPOI'PAMME







ITIOYPOYHOE INTAHUPOBAHUME

10 KITACC
Ne Tema ypoka Kosun4yecTBo 4acos Mara DJIeKTPOHHbIE
n/n Bcero Konrpoa | IlpakTnu usyde | unudposbie
bHbIE ecKue HUA o0pa3oBaTe/bHbIE
padoThI padoThbI pecypcbl
1 OCHOBHBIE TIOHATHUS CTEPEOMETPHUU: 1 bubnnorexa [JOK
TOYKa, IpsIMas, IIOCKOCTh, https://m.edsoo.ru/aecc77cd
npoctpaHcTBo. [IpaBuna n3obpaxxeHus
Ha PUCYHKaX: H300pakeHUs IMJIOCKOCTEH,
napajieNbHbIX NPSAMBIX (OTPE3KOB),
CepeauHBbI OTPE3Ka
2 [TonsTus: nepecekaromyecs IOCKOCTH, 1 bu6mmorexka [JOK
[IepeceKarouecs npssmas U INI0CKOCTh https://m.edsoo.ru/2d8a9¢99
3 [TonsTHs: mepecekaronmecs MmIOCKOCTH, 1 bubnuorexa [JOK
IIepECEKaOIINECs NpsIMast U INIOCKOCTh https://m.edsoo.ru/db685e73
4 3HaKOMCTBO ¢ MHOTOI'paHHUKaMHU, 1 bubnuorexa [JOK
n300pakeHNEe MHOTOTPAHHUKOB Ha https://m.edsoo.ru/a63959ed
PHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX
5 HauanbHble cBefieHUs 0 KyOe 1 1 bubnuoreka [IOK
nUpaMuze, UX pa3BEPTKH U MOJICIIH. https://m.edso0.ru/b30dff38
CeueHnst MHOTOIPaHHUKOB
6 HavansHbie cBeneHus 0 KyOe u 1 bubnuorexa [JOK
MMUPAMUIE, UX Pa3BEPTKU U MOJEIIH. https://m.edsoo.ru/3d8ffd32
CeueHnss MHOTOTPAaHHUKOB
7 [TousiTHE 00 AaKCHOMATHYECKOM 1 bu6mmoreka [IOK

IMOCTPOCHUH CTCPCOMCTPUN: AaKCHOMBI
CTCPCOMCTPHUHU U CICACTBUA U3 HUX

https://m.edsoo.ru/Occ5cdfe




8 [TonsiTHE 00 aKCHOMATHYECKOM bubmuoreka [JOK
IIOCTPOCHUH CTEPEOMETPUH: AKCUOMBI https://m.edsoo0.ru/239¢8cb4
CTEPEOMETPUU U CIEACTBUSI U3 HUX

9 [TonsiTue 06 akCHOMATHIECKOM bubnuorexa [JOK
IIOCTPOECHUH CTEPEOMETPUN: AKCUOMBI https://m.eds00.ru/65c6b106
CTEPEOMETPHUU U CIEACTBUS U3 HUX

10 [ToHsiTHE 00 AaKCHOMATHYECKOM bu6mmoreka [JOK
MIOCTPOEHUU CTEPEOMETPUN: AKCUOMBI https://m.edsoo.ru/258fc245
CTEPEOMETPUU U CIEACTBUSI U3 HUX

11 B3anmHoe pacnonoxeHue npsMbIX B bubnmoreka [JOK
MPOCTPAHCTBE: MEPECEKAOIINECS, https://m.edsoo.ru/1a2520£6
napajuleNIbHbIE U CKPEIIMBAIOIINECS
MpsIMbIE

12 [TapannenbHOCTh NPSIMBIX U MIIOCKOCTEN bubmuorexa [JOK
B IIPOCTPAHCTBE: NapaJIJICIbHbIE TPSMBbIE https://m.edsoo.ru/93ad36b3
B IIPOCTPAHCTBE; NapAJIEIbHOCTD TPEX
MPSMBIX

13 [TapamienbHOCT IPSIMBIX U IIOCKOCTEU bubnuorexa [IOK
B npoctpancTse: [lapainensHoCT https://m.edsoo.ru/ee1d19b9
IIPSIMOM U TUIOCKOCTH

14 VYTIiabl ¢ COHaNpaBIEHHBIMA CTOPOHAMM bubnuorexa [JOK

https://m.eds00.ru/9f4071b9

15 VYron Mexay npsiMbIMU B IPOCTPAHCTBE bubnmoreka [JOK

https://m.edsoo.ru/fe733862

16 Yron Mexay NpsiMbIMU B IPOCTPAHCTBE bubnunorexa [JOK

https://m.edsoo.1u/2935a9a0

17 [TapannenbHOCTh MIOCKOCTEH: bubmuorexa [JOK
napajiebHbIE TUIOCKOCTH https://m.edsoo.ru/2e18255

18 CBoiicTBa napajjieNbHbIX IIOCKOCTEN bubnnorexa [JOK

https://m.edsoo.ru/e504d656




19 [Ipocreiine npocTpaHCTBEHHbIE bubnmoreka [JOK
Gburypsl Ha IJIOCKOCTH: TETPa3Aap, KyoO, https://m.edsoo.ru/4a28dc02
napasuiesenunes

20 [TocTpoenue ceuennii bubnuorexa [JOK

https://m.edsoo.ru/1d434d0f

21 ITocTpoenue ceuenuit bubmuorexa [IOK

https://m.edsoo.ru/ec26fe5d

22 Konrponsnas padota no teme "[Ipsimble bubnuoreka [IOK
U IJIOCKOCTH B IIPOCTPAHCTBE. https://m.edsoo.ru/9a0a%56
[TapannenbHOCTh NPSAMBIX U IJIOCKOCTEN"

23 [TepieHAMKYASAPHOCTD MPAMOUN U bubmmorexa [[OK
IUIOCKOCTH: IIEPIIEHIUKYIAPHBIE IIPSIMBIE https://m.edsoo.ru/b19f6a5d
B [IPOCTPAHCTBE

24 [Ipsimbie mapasiesibHbIE U bubnuorexa [JOK
MEPIEHANKYIISPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95

25 [Ipsimbie mapaienbHbIE U bubnnorexa [JOK
MEPIEHIUKYISAPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966

26 [Ipu3Hak nepneHIuKyJISIPHOCTH IPAMON bubnmorexa [JOK
U IUIOCKOCTHU https://m.edsoo.ru/f85bfc46

27 [Ipu3Hak nepneHIuKyJISIPHOCTH TPSIMOM bubnuorexa [JOK
U INIOCKOCTHU https://m.edso00.ru/79165d15

28 Teopema 0 mpsAMON NEPIEHANKYISIPHON bubmuotexa [JOK
IUIOCKOCTHA https://m.eds00.ru/635¢5087

29 Teopema o mpsMOM NEePIEHANKYISIPHON bubmuoreka [{OK
IUIOCKOCTHU https://m.edsoo.ru/bd3745f8

30 Teopema 0 IpsAMON NEPIIEHAUKYISAPHON bubnmoreka [JOK
IUIOCKOCTHU https://m.edsoo.ru/7d18834b

31 [lepnienquKymsip ¥ HAKJIOHHBIE: bubmmorexa [JOK

paccTosiHue OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

https://m.edsoo.ru/33¢477d3




32 [lepnieHaAMKYISIp ¥ HAKIOHHBIE: bubnmnorexa [JOK
paccTosIHUE OT TOYKH IO IIJIOCKOCTH, https://m.edsoo.ru/66fefadd
paccTosiHue OT IPSIMOM J0 INIOCKOCTH

33 [TepienaAnKysIp ¥ HAKIOHHBIE: bubnuorexa [JOK
paccTtosiHue OT TOYKH JI0 MIIOCKOCTH, https://m.edsoo.ru/aSb7b8e3
paccTosiHue OT NMPSAMOM J0 IMITOCKOCTH

34 [TepienauKyssip ¥ HaKJIOHHBIE: bubmuoreka [{OK
paccTosiHAe OT TOYKH JI0 TUIOCKOCTH, https://m.edsoo.ru/dbee22bc
paccTosiHue OT MPSMOM J0 IMIIOCKOCTH

35 VYTibl B IPOCTPAHCTBE: YOI MEXKITY bubnmoreka [JOK
MPSAMOU U TNIOCKOCTBIO https://m.edsoo.ru/6b61b2b4

36 JIByrpaHHbIN yroJl, TMHEWHBIA YTOJI bubnuoreka [JOK
JIBYTPAHHOI'O yTJIa https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yToJl, TMHEWHBIA YTOJI bubmuorexa [JOK
JIIBYTPAHHOIO yIia https://m.edsoo.ru/c7c¢777ed

38 [lepneHquKyASIPHOCTD MJIOCKOCTEN: bubnunorexa [JOK
NPU3HAK MEePIECHANKYIIPHOCTH ABYX https://m.edsoo.ru/ec3e2da3
IIJIOCKOCTEN

39 [lepneHUKyASIPHOCTD MJIOCKOCTEH: bubnmoreka [JOK
MPU3HAK NEPIECHINKYIIIPHOCTH IBYX https://m.edsoo.ru/ed9e2a8e
IIJIOCKOCTEN

40 [lepneHquKyISIPHOCTD MJIOCKOCTEM: bubnuorexa LIOK
MIPU3HAK NEPIEHANKYJIIPHOCTH JABYX https://m.edsoo.ru/ba75dc57
IJIOCKOCTEMN

41 Teopema 0 TpEX NMepreHANKYIApax bubnuoreka [JOK

https://m.edsoo.ru/e4972cdc

42 Teopema o TpEX neprneHANKYIApax bubmuorexa [JOK

https://m.edsoo.ru/52188a7d

43 Teopema 0 TpEX nepneHANKYIApax bubnuorexa [JOK

https://m.edsoo0.ru/91246736




44 KonTponbHas pabota mo temam bubnmnorexa [JOK
"[lepnieHAUKYISIPHOCTD NMPSAMBIX U https://m.edsoo.ru/5b971ef3
wiockocTeil" u "YTIbl MeXIy MpSIMBbIMU
U TUIOCKOCTSIMH"

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE bubnmuorexa [JOK
3JIEMEHTHI MHOTOT'PAaHHUKA, BBIITYKIIbIE U https://m.edsoo.ru/2d24e873
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA
MHOT'OTpaHHHUKa

46 IIpusma: n-yronpHas npu3Ma; rpaHu u bubnuorexa [IOK
OCHOBAHMS IIPU3MBI; IIpsAMast U https://m.edsoo.ru/b4ad63ad
HAKJIOHHAs IPU3MBI; OOKOBAs U TOJTHAS
MIOBEPXHOCTb MTPU3MBI

47 [Tapannenenunen, NpaMOYTroJIbHBII bubnuorexa [JOK
NapajiesenuIe U ero CBOMCTBa https://m.edsoo.ru/8a7be683

48 [Iupamuga: n-yronapHas nupamua, rpaHu bubmuoreka [{OK
Y OCHOBaHUE MTUPAMUIBI; OOKOBas U https://m.edsoo.ru/fblecd0as
I10JIHAsl IOBEPXHOCTh TUPAMHU/IBL;

MpaBUjIbHAsA U yCEUEHHAS TUpaMuaa

49 [IpaBHUIIBHBIE MHOTOIPAaHHUKU: ITOHATHE bubmuoreka [IOK
IIPaBUJIBHOI'O MHOI'OI'PaHHUKA; https://m.edsoo.ru/074c8865
IIpaBWIbHAS MIPU3Ma U NPaBUIIbHAS
NApaMua; IpaBUIbHAs TPEYTOJIbHAS
MUpaMuJia U NPaBUIILHBIA TETpadap; KyO

50 [IpencraBienue o MpaBUIbHBIX bubmuoreka [JOK
MHOT'OTpaHHUKAaX: OKTa’p, NOAEKa’Ap U https://m.edsoo.ru/a0fddSbf
HKOCa’Ip.

51 CummeTpus B IPOCTPAHCTBE: CUMMETPUS bubnmorexa [JOK

OTHOCHUTEJIBHO TOYKH, MPSIMOU,
MJIOCKOCTH. DJI€MEHThl CHMMETPUH B
nupamMugax, napajuieaenumneaax,

https://m.edso00.ru/b9e777d9




MpaBHUJIbHBIX MHOTOI'paHHUKAaX

52 Beruucnenue a5eMeHTOB bubmuoreka [JOK
MHOTOTPaHHUKOB: pE€0Opa, AMAaroHau, https://m.edsoo.ru/6cdbecef
YTJIbI
53 [Tmomane 60KOBOI MOBEPXHOCTH U bubnuorexa [JOK
ITOJIHOW MTOBEPXHOCTHU MPSMOU IPU3MBI, https://m.edsoo.ru/37d84157
IJI0IIalb OCHOBaHUH, TEOpEMA O
OOKOBOI1 MOBEPXHOCTH MPSIMOM MPU3MBI
54 [Tnomaas 60KOBOM OBEPXHOCTH H bubnmoreka [JOK
MIOBEPXHOCTHU IIPaBUIILHON MUPAMUJIBI, https://m.edsoo0.ru/5603e30b
TeopeMa O IJIoMAar OOKOBOU
MMOBEPXHOCTU YCECUEHHON MTUPAMUIBI
55 Kontponbras paboTa mo teme bubnuorexa [JOK
"MHuororpaHHukn" https://m.edsoo.ru/a95f5¢c04
56 [TousiTue 06 00BEME bu6mmoreka [JOK
https://m.edsoo.ru/7ad0020b
57 O06BEM TUpaMuIbI bubnuorexa [JOK
https://m.eds00.ru/235171b3
58 O0BEM TUPaMHUTBI bubnmorexa [JOK
https://m.edsoo.ru/f47dfefd
59 O0BEM TUpaMuIbI bubnunorexa [JOK
https://m.edsoo.ru/79¢10312
60 O06BEM TUpaMUIBI bu6mmoreka [IOK
https://m.edsoo.ru/2faadc3f
61 O06BEM IPU3MBI bubnuorexa [JOK
https://m.eds00.ru/79853608
62 O0BEM TPU3MBI bubnmorexa [JOK
https://m.edsoo.ru/1e053890
63 O06BEM IPU3MBI bubnnorexa [JOK
https://m.edsoo.ru/482d3£51
64 Kontposnbnas padota o teme "O0bEMBI bubnuorexa [JOK




MHOTOTPaHHHUKOB"

https://m.edsoo.ru/28a6573c¢

65 [ToBTOpEeHME, 0000IIEHNE
cucteMmaru3anus 3HaHui. [ToctpoeHne
CCYEHHUI B MHOTOTPAHHHKE

bu6mmoreka [IOK
https://m.edsoo.ru/098bedad

66 [ToBTOpeHue, 06001IIeHNE 1 bu6mmoreka [JOK
cuCTeMaTHu3alus 3HaHul. Beraucienue https://m.edsoo.ru/f7792ba9
pPacCTOSTHUM: MEXIYy BYMS TOUKaMHU, OT
TOYKH JI0 NMPSIMOM, OT TOYKH 0
IJTIOCKOCTH, MEXAY CKPEUIUBAOIIUMHUCS
NPSAMBIMHU

67 HroroBas koHTpoabHas paboTa 1 bubmuoreka [{OK

https://m.edso0.ru/b9146bc0

68 [ToBTOpenue, o6o0IIEHNE 1 bubnuorexa [JOK
cucTeMaTu3anus 3HaHui. Beranciienne https://m.edsoo.ru/56765e8b
YIJIOB: MEXK/Ty CKPEIIUBAIOIIMMUCS
MPSAMBIMH, MEXY TPSIMON U
IJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YTIIOB
MEXY IIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




11 KIIACC

Nen/m | Tema ypoka KouunvecTBo yacos Hara DJIeKTPOHHbBbIE
Bcero Kourpoa | IIpakTuy usyue uudposbie
bHbIE ecKme HUS o0pa3oBaTe/IbHbIE
padoThI padoThbI pecypcbl

1 Cdepa u map: ueHTp, paauyc, 1 bubnmoreka [JOK
JHraMeTp; IIOIIanb IIOBEPXHOCTU https://m.edsoo.ru/0341bc2b
cdepsl

2 B3anMHoe pacnonoxxenne cepsl u 1 bubmuorexa [JOK
IUIOCKOCTH; KacaTeJIbHas IIOCKOCTh K https://m.edsoo.ru/bed12a43
chepe; momaas chepsl

3 N300paxkenue cgepsl, mapa Ha 1 bubnuorexa [IOK
miockocty. CeueHus mapa https://m.edsoo.ru/be15{712

4 [uimHapryeckas NOBEPXHOCT, 1 bubnmorexa [JOK
00pa3yrolue MUINHIPUIECKON https://m.edsoo.ru/6054b8c1
MOBEPXHOCTH, OCh IHJIMHIPUICCKOMN
MMOBEPXHOCTH

5 Hunmuuap: ocHOBaHUS B OOKOBas 1 bu6mmorekxa [IOK
MMOBEPXHOCTh, 00pa3yromas 1 oCh; https://m.edsoo.ru/188f6216
TI0MIaib OOKOBOM M MOTHON
MOBEPXHOCTHU

6 N3o0paxkenue mumMHapa Ha 1 bubnmoreka [JOK
MI0CKOCTH. Pa3zBépTka munuHapa. https://m.edsoo.ru/016e25¢eb
Ceuenust uunuHApa (MIO0CKOCTHIO,
napasieabHON Uin
NEPIEeHIUKYISIPHON OCH LIMJIMHAPA)

7 Konuyeckas moBepxXHOCTb, 1 bubmuoreka [JOK

o0pa3yronire KOHH4eCKOu
MMOBEPXHOCTHU, OCh U BEPILINHA

https://m.edsoo.ru/c94ba09b




KOHUYECKOW ITOBEPXHOCTH

8 Konyc: ocHOBaHue 1 BepinHa, bubnmoreka [JOK
00pasyrolas ¥ 0Ch; IJIOIIA/Ib OOKOBOM https://m.edso00.ru/897dd3b2
Y TIOJTHOM TOBEPXHOCTHU

9 Yceu€nHnblit KOHYC: oOpa3yroiue u bubnuorexa [JOK
BBICOTA; OCHOBAaHMSA B OOKOBas https://m.edsoo.ru/1468bab3
MOBEPXHOCTH

10 N300pakeHne KoHyca Ha INIOCKOCTH. bubnuoreka [IOK
Pa3BépTka konyca. CeueHust KoHyca https://m.edsoo.ru/Obdelbe8
(TJIOCKOCTHI0, MapasuIeIbHON
OCHOBAHHUIO, U MIOCKOCTHIO,
MPOXOJAIIEH Yepe3 BEPIIMHY)

11 Komb6unanus ten BpaiieHus u bubnuorexa IOK
MHOTOTPaHHUKOB https://m.edsoo.ru/3cefl0es5

12 MHOrorpaHHuK, ONMUCAHHBIN OKOJIO bubnuoreka [JOK
cthepsl; chepa, BIUcaHHas B https://m.edsoo.ru/0b136158
MHOTOTPaHHHK HJIU B TEJIO BPAILCHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIC bubmuoreka [JOK
CBOIiCTBa 00OBEMOB TEI https://m.eds00.1u/26a03fb7

14 O0BEM IMHApa, KOHYCa bubnuorexa [JOK

https://m.edsoo0.ru/5513d87b
15 O0béM mapa u TIomaas chepbl bubnmoreka [JOK
https://m.edsoo.ru/d189bde2

16 [TonoOHBIC TENa B MPOCTPAHCTBE. bubmuoreka [{OK
CoOTHOLIEHUS MEXKY IUIOMIAAIMHU https://m.edsoo.ru/810cfleb
MOBEPXHOCTEH, 00bEMaMU MTOTOOHBIX
Ten

17 Konrtpomnbnas padora mo Temam "Tena bubmmoreka [IOK
BpanieHus" u "O0bembl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha MI0CKOCTH U B bubnuorexa [JOK




MPOCTPAHCTBE https://m.edsoo.ru/5caefclb

19 CrnoxeHue 1 BbIYMTAHUE BEKTOPOB bubnmorexa [JOK

https://m.edsoo.ru/23{4f089

20 YMHOKEHHUE BEKTOPa Ha YUCIIO bubnunoreka [JOK

https://m.edsoo.ru/dee379eb

21 Paznoxxenue BekTopa 1o Tpém bubmuorexa [JOK
HEKOMIUIaHapHBIM BekTopam. [IpaBuno https://m.edsoo.ru/a28fd74e
napajienenunena

22 Pemenue 3agay, CBSI3aHHBIX C bubmuoreka [JOK
IIPUMEHEHUEM NIPaBUIl ACUCTBUH C https://m.edsoo.ru/5a827900
BEKTOPaMH

23 KoopanHaTHO-BEKTOPHBIN METO ITPU bubnuorexa [JOK
pEIIEHUN T€OMETPUUECKUX 3a1a4 https://m.edsoo.ru/d3alfe30

24 [IpsamoyronbHasg cucteMa KOOpJUHAT B bubmuorexa [JOK
npoctpancTee. KoopanHarsl BekTopa. https://m.edsoo.ru/48db7058
[Ipocreiimiue 3a1a4n B KOOPAUHATAX

25 VYron mexay BekTopamu. CKaJasipHOE bubnunoreka [JOK
[IPOU3BEAECHUE BEKTOPOB https://m.edsoo.ru/725effc4

26 Beruncienue yrioB Mexy IpsMbIMU bubmuorexa [IOK
U IIJIOCKOCTSAMU https://m.edsoo.ru/8efbe78e

27 KonTponbhas pabota no teme bubnnorexa [JOK
"BekTopsl 1 KOOpIMHATHI B https://m.edsoo.ru/77¢22fc5
npocTpaHcTBe"

28 IToBTOpEeHME, 0000IIEHNE U bu6mmoreka [JOK
cucTemMaru3anys 3HaHui. OCHOBHBIC https://m.edsoo.ru/1780basd
¢burypsl, ¢pakThl, TEOPEMBI Kypca
MJIaHUMETPUHU

29 [ToBTOpeHme, 0600IEeHNE 1 bubmmorexa [JOK

cuctemarusanus 3HaHui. OCHOBHbIE
burypsl, pakThl, TEOPEMBI Kypca

https://m.edsoo.ru/078cd184




IJIAaHUMCTPpHUU

30 [ToBTOpeHuEe, 06001IEHNE 1 1 bubnmorexa [JOK
cucTeMaTU3aIysI 3HaHUK. 3agauu https://m.edsoo.ru/7491efe0
TUTAHUMETPUH B METOJIbI HX PEIICHUS

31 [ToBTOpenme, 0600IIEHNE U 1 bubmuotexa [JOK
cucTeMaTH3anus 3HaHu|. 3a7aun https://m.edsoo.ru/4dffda97
TJIAHUMETPUH ¥ METOJIBI KX PEIICHHS

32 [ToBTOpeHue, 060061IeHNE 1 1 bu6mmoreka [JOK
cucTeMaru3anys 3HaHui. OCHOBHbBIC https://m.edsoo.ru/74b2ad91
¢burypsl, ¢pakThl, TEOpEMBI Kypca
CTEpEeOMETPUHN

33 Wrorosast koHTpobHAs paboTa 1 bubnuorexa [JOK

https://m.edsoo.ru/ec24dfc2

34 [ToBTOpeHue, 06001IeHNE 1 1 bubnmoreka [JOK
CUCTEMaTH3alMsl 3HAHU N https://m.edsoo.ru/f465d10e

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAMOCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM IIPOT'PAMMOBI

10 KJTACC
Kon IIpoBepsiemble IpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHSI OCHOBHOM
npoBeps o0pa3oBaTeIbHOM NPOrpPaMMBbI CpeIHero o0mero 0opa3oBaHus
eMOoro
pe3yabT
ara
7 I'eomerpus
7.1 OnepupoBaTh NOHATUAMU: TOUKA, IPsAMAasi, INIOCKOCTb
7.2 IIpuMeHATh aKCHMOMBI CTEPEOMETPUM M CIEACTBUS W3 HHUX IIPH
pELIEHNUN T€OMETPUYECKUX 3a/1a4
7.3 OnepupoBaTh NOHIATUSIMU: NAPAJUIETLHOCTD U MEPIEHIUKYISIPHOCTD
IPSIMBIX U IIJIOCKOCTEN
7.4 KnaccupumupoBaTe  B3aMMHOE  paclojOXeHHE  NPSIMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE
7.5 OnepupoBaTh MOHATUSAMU: JIBYTPAaHHBIA Yroj, TPaHU JIBYTPAHHOTO
yria, pedpo JABYTpaHHOrO yIJia, JUHEWHBIH Yroy ABYIPaHHOTO yIia,
rpagycHas Mepa IByTpaHHOTO yria
7.6 OnepupoBaTb  MOHATUSAMU:  MHOTOTPAaHHUK,  BBIIYKIBIM U
HEBBIMYKJIBIH ~ MHOTOTPaHHUK, AJIEMEHThl ~ MHOIOIPaHHUKA,
IIPABWJIBHBIN MHOTOI'PaHHUK
7.7 Pacrio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IUpaMu[a,
pU3Ma, MPSMOYTOJIbHBINA Napaienenumnes, Kyo)
7.8 KnaccupunupoBath MHOTOTPaHHUKH, BBIOMpas OCHOBAaHUS IS
KjJaccu(ukanuy  (BBITYKJIble M HEBBITYKJIble MHOIOIPaHHUKH,
IPAaBWJIbHbIE MHOTOIPAHHUKH, NPSAMbIE M HAKJIOHHbBIE MPU3MBI,
napauJiesIeune bl)
7.9 OnepupoBaTh  MOHATUSIMH:  CEKyIlas  IUIOCKOCTh,  CEUYCHHE
MHOT'OTPaHHUKOB
7.10 OOBSICHATh NPUHUUIBI TOCTPOCHUS] CEYEHUH MHOTOIPAaHHUKOB,
UCIIOJIB3YSI METOJ CJIEZOB




7.11

Crpouth cedyeHHsT MHOTOTPAaHHMKOB METOJIOM CJIEAOB, BBINOJIHSTH
(BBIHOCHBIE) TJIOCKHE YEepPTEXH W3 PUCYHKOB IMPOCTHIX OOBEMHBIX

¢buryp: Bua cBepxy, cOOKy, CHU3Y

7.12

Pemrats 3ala4yd Ha HaAXOXJIACHUC TICOMCTPHUYCCKUX BCJIMYUH 110
06pa3uaM HJIn aJIroputMamM, NpuUMCHAS HU3BCCTHLIC aHAJIUTUYCCKUC
MCTOAbI IIPHU PCIICHUMW CTAHAAPTHBIX MAaTEMAaTHYCCKHUX 3aJad Ha
BBIYHCJICHUC paCCTOﬂHI/Iﬁ MCXKAY [ABYMA TOYKAMH, OT TOYKHU IO
HpﬂMOI\/’I, OT TOYKH OO0 IIJIOCKOCTH, MCXKIAY CKPCIIMBAIOIIWUMUCIA

MMpAMbIMHA

7.13

PemraTs 3aa4d Ha HaAXOXIACHUC TICOMCTPHUYCCKUX BCJIMYUH 110
06pa3uaM WK aJIroputMam, NpuMCEHssd U3BCCTHLIC aHAJIUTUYCCKUC
MCTOAbI IMPHU PCIICHUNW CTAHAAPTHBIX MATEMAaTHYCCKHUX 3aJad Ha
BBIUHUCJICHUC YIJIOB MCKAY CKPCIIMBAIOUIMMHCA HPAMBIMH, MCKIY

HpﬂMOI\/’I " INIOCKOCTBIO, MEKAY IIIOCKOCTAMU, IBYT'PAHHBIX YIJIOB

7.14

Bbruucnate 00bEMBI M IUIOIIAAM MOBEPXHOCTEH MHOTOTPAaHHUKOB
(mpusma, nupamuaa) ¢ HOpUMEHEHHEM (QOpMyJ, BBIUUCISTH
COOTHOILEHHUSI MEXJy IUIOMaJsIMU [OBEPXHOCTEH, 00bEMaMuU

HOI[O6HBIX MHOI'OIrpaHHUKOB

7.15

OHCpI/IpOBaTL MNOHATUAMU: CUMMCETPHUA B IIPOCTPAHCTBEC, LICHTP, OCb

U IUIOCKOCTh CHUMMETPUH, HLCHTP, OCbhb U INIOCKOCTH CHMMCETPUHU

burypsl

7.16

W3Bnekarp, mpeoOpa3oBhIBaTh U HHTEPIPETUPOBATH HH(OPMALIHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO Ha

YepTekax U pUCYHKax

7.17

[TpumeHATH reoMeTpUYECKue (baxThI s pereHus
CTEpEOMETPUYECKUX 3ajad, MPEIIONaralolliuX HECKOIbKO IIaroB

peucHus, €CJIN yCJIOBUA NPUMCHCHUS 3a/IaHbI B SIBHOM (bopMe

7.18

IIpuMeHATh NpPOCTEHIIME NPOrPAMMHBIE CPEICTBA M DJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CHUCTEMBI NPU PELICHUH CTEPEOMETPUUYECKUX

3aga4

7.19

IIpuBoauTe TpPUMEpPBl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJE U KU3HU, PACIIO3HABATH IPOSBICHHE 3aKOHOB T'€OMETPHUH B

HCKYCCTBC

7.20

HpI/IMeHﬂTB IMNOJTYYCHHBIC 3HAHUA Ha IMPAKTHKE: aHaJIU3UpPOBATH
pCaIbHBIC CUTYallUW U NIPUMCHATH U3YUCHHBIC MOHATUA B IIPOLIECCE

MOWCKA PEIICHHUs] MaTeMaTHYECKH C(HOPMYIHPOBAHHOW MPOOIIEMBI,




MOACIINPOBATE  PCAJIbHBIC CHUTyallUM Ha  SA3BIKEC TI'COMCTPUH,
HCCICI0BATH IMOCTPOCHHBIC MOICIN C HCITIOJIB30BaHHUEM
TCOMECTPHUYCCKUX MOHATHUH U TCOpCM, allrapara aJIFerBI, peuaTtb
MPAKTUYCCKUC 3aaa4U, CBA3AHHBIC C HAXOKACHUEM I'COMETPUUCCKHUX

BCINYHNH

11 KIIACC
Kon IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOEHUSI OCHOBHOI
nposepse 00pa3oBaTeJILHOM NMPOrPaMMBbI CpeHero o01ero oopa3oBaHusi
MOro
pe3yJibTa
Ta
6 I'eomeTpus
6.1 OnepupoBaTh  MOHATUSMHU:  HWIMHIPHYECKas  MOBEPXHOCTbD,
oOpasyiomme  OWIMHAPUYECKOH  MOBEPXHOCTH, IVTHH]ID,
KOHUYecKast MOBEPXHOCTb, oOpazymoiue KOHUYECKOU
MOBEPXHOCTH, KOHYC, ChepruuecKasi HOBEPXHOCTh
6.2 Pacrio3naBath Tena BpaiieHus (HMIUHAP, KOHYC, cdepa U map)
6.3 OOBACHATH CIOCOOBI TTOTYYSHHS TEJ BPALICHUS
6.4 KnaccudummpoBaTs B3auMHOE pacnofioskeHue cepbl U MI0CKOCTH
6.5 OnepupoBarh  MOHSATHUAMH: IIAPOBOM  CErMEHT, OCHOBAHUE
CErMEHTAa, BBICOTA CErMEHTA, IIapOBOM CJIOW, OCHOBAHME IIAPOBOTO
CJI051, BBICOTA LIAPOBOTO CJIOSI, IAPOBOM CEKTOP
6.6 Brruucnsate 00bEMBI M IUIOMIAAM TIOBEPXHOCTEH TEN BpAICHHUS,
TeOMETPHUECKUX TeJl C MPUMEHEHHEM (HOpMyIT
6.7 OnepupoBath MOHATHSMH: MHOTOTPAaHHHUK, BIIUCAHHBIN B chepy U
OIMCAaHHBIN 0KOJIO cepsl, chepa, BOUCAHHAS B MHOTOIPAaHHHUK HITH
TEJI0 BpallleHus
6.8 BbluMCcIsATh COOTHOIIEHHS MEXIY IUIOAASIMHM ITOBEPXHOCTEH U
00BEMaMU ITOTOOHBIX TEN
6.9 N300paxkaTh u3yuyaemble (UTYpbl OT PYKH M C HpPUMEHEHHUEM
MIPOCTHIX YEPTEKHBIX HHCTPYMEHTOB
6.10 BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB IPOCTBIX

00BEMHBIX (UTYD: BUI CBEPXY, COOKY, CHU3Y; CTPOUThH CEUEHUS TEll

BpAILICHUS




6.11

W3BnekaTb, MHTEPIIPETUPOBATh U MPeoOpa30BbIBaTh MH(DOPMAIUIO
O TPOCTPAaHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MIPeICTaBICHHYIO

Ha 4CpPTCIKAX U pUCYHKaAX

6.12

[IpumenaTH r€OMETPUYECKHE (bakTbI JUTSL peuenus
CTEpPEOMETPUYECKUX 3a4ad, NPEANOJIAralolluX HECKOJIBKO IIaroB

peuieHus, €CJIN YCIIOBUS NPUMCHCHUS 3a/IaHbI B SIBHOM (I)OpMC

6.13

OHepI/IpOBaTB MMOHATHUEM: BECKTOP B IIPOCTPAHCTBEC

6.14

BrImonsaTs I[CﬁCTBPISI CJIOKCHUS BCKTOPOB, BEIYUTAHUA BEKTOPOB U
YMHOKCHHA BCKTOpPA Ha YHUCIIO, OG’BHCHHTL, KakuMH CBONCTBaMU

OHH 00J1a1ar0T

6.15

[IpumeHsTH paBUIIO Napasuieenuena Ipy CI0KEHUH BEKTOPOB

6.16

OHCpHpOBaTL TTOHATHUAMMN: ACKapTOBbI KOOpAWHATBI B
MIpOCTPAaHCTBC, BCKTOpP, MOAYJIb BCKTOpA, PAaBCHCTBO BCKTOPOB,
KOOpAWHATBl BCKTOpaA, Yrojad MCEXKAY BCKTOPaMH, CKaJIAPHOC
MNPOU3BCACHUC  BCKTOPOB, KOJUIMHCAPHBIC W  KOMILIAHAPHBIC

BCKTOPBI

6.17

HaXOI[I/ITB CYMMY BCKTOPOB M IIPOM3BCIACHUC BCKTOpAa Ha YHUCIIO,
YIroja MEXAy BCKTOpPaMH, CKAJIAPHOC MPOU3BCACHUE, PACKIAAbIBATD

BCKTODP 110 IBYM HCKOJIJIMHCAPHBIM BCKTOPaM

6.18

3aﬂaBaTL IUIOCKOCTh  YPABHCHUCM B Z[eKapTOBOﬁ CUCTEMC

KOOPJAMHAT

6.19

Pemate mpocrelimue reoMeTpudecKHMe 3aJadd Ha IIPUMEHEHUE

BCKTOPHO-KOOPJAUHATHOTO METO1a

6.20

Pemars 3a7aun Ha JI0Ka3aTEIbCTBO MaTeMATHUECKUX OTHOIIECHUN U
HAaXOXIACHUEC TCOMCTPUUCCKHUX BCIWYHUH 11O 06pa3uaM U1
aJropuTMaM, MHOpPUMCHAA HU3BCCTHBIC MCTOAbI IIpHU PCHICHUU

CTaAaHAAPTHBIX MATEMATUYCCKUX 3a/1av

6.21

[TpuMeHsTH MpocTeiine MporpaMMHbBIE CPEICTBA M 3JIEKTPOHHO-
KOMMYHHUKAI[IOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX

3aga4

6.22

IIpuBoguTe mNpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U JKU3HM, PACIIO3HABATH MPOSBIECHUE 3aKOHOB FE€OMETPUH

B UCKYCCTBE

6.23

[IpuMeHATh TNOJy4EHHBIC 3HAHUA HA IPAKTUKE: AHAJIU3UPOBAThH
peanbHble CUTYallMu U IPUMEHATh U3yUYEHHBIE ITIOHATUSA B IIPOLIECCE
MOWCKA PEIICHUS MaTeMaTHYeCKu C(HOPMYITUPOBAHHON MPOOIIEMBI,
MOJCIIMPOBaTh peajbHbIE CUTyallUM Ha s3bIKE I'E€OMETPHH,

HUCCICA0BATH IMOCTPOCHHBIC MOACIHN C HUCITIOJIB30BaHHEM




reOMETPUUECKUX TMOHATUH M TeopeM, amnmapara anreOpbl, peliaTh
MIPaKTUYECKHE 3a/1a4u, CBS3aHHBIE c HAaxO0KJICHHEM

reoOMETPpHUICCKUX BCINYNH




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

10 KITACC

Ko

IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

I'eomerpus

7.1

OcHOBHbIE TIOHATHUA cTepeoMeTpud. Touka, TmpsMasi, IUIOCKOCTb,
npocrpanctBo.  [lonstne 00 ~ aKCHMOMAaTUYECKOM  MOCTPOCHUH

CTCPCOMETPUU: AKCHUOMBI CTCPCOMETPHH U CIICACTBUSA U3 HUX

7.2

B3aumHOE pacnonokeHue MpsMbIX B IPOCTPAHCTBE: IEPECEKAIOLIUECH,
napajulesIbHbIE M CKpeIuBaromuecs npsamsele. [lapaninenbHOCTh IpAMBIX U
IJIOCKOCTEM B IPOCTPAHCTBE: MapAJIICNIbHBIE IPSAMBIE B IPOCTPAHCTBE,
MapaJUIeIbHOCTh TPEX NPSMBIX, MAapaJUIEIBHOCTD MPSMON U IUIOCKOCTH.
VYrnel ¢ COHalpaBICHHBIMH CTOPOHAMH, YOl MEXAY MNpsSAMBIMA B
npoctpaHcTse. [lapamienbHOCTh MIOCKOCTEN: NapajuleabHble IUIOCKOCTH,
CBOMCTBA MapauIeNIbHBIX IIOCKOCTEN. lIpocrelimme npocTpaHCTBEHHBIE
Gurypbl Ha IUIOCKOCTH: TeTpa’lp, KyO, mapajuienenunes, MOCTPOCHHE

CEeUYCHUN

7.3

[lepneHAUKYyIIPHOCTh OPSAMOM M IUIOCKOCTU: NEPHEHAUKYJISIPHBIE
IIPSIMBIE B IIPOCTPAHCTBE, MPSAMBIC ITAPAUICIBHBIE U IEPIEHANKYIJISIPHBIE K
IJIOCKOCTH, NPHU3HAK MEPHEHIUKYISPHOCTH NPSIMOM U  IIOCKOCTH,
TeopeMa O IMPSAMOW  NEPHEHIUKYJISIPHOM  IUIOCKOCTH. YIUIBI B
MIPOCTPAHCTBE: YroJl MEXAY MPSMOM U IUIOCKOCTBIO, IBYTPaHHBIA yrod,
JIMHEHHBIM YroJl JBYI'PAaHHOro yria. llepneHaukyisp M HaKJIOHHBIC:
paccTositHue OT TOYKH JO IUIOCKOCTH, PACCTOSHHUE OT NPSIMOM 110
IUIOCKOCTH, TPOEKIMs (UTYpbl Ha IJIOCKOCTh. llepHeHauKyIspHOCTD
IJIOCKOCTEH: MPU3HAK MEPIEeHANKYISIPHOCTH JIBYX IUIOCKOCTeH. Teopema

0 TpEX MEPIECHIUKYJIIIpax

7.4

IlonsiTME MHOTOrpaHHUKA, OCHOBHBIE JJIEMEHTBl MHOTOTPAHHHKA,
BBINYKJIBIE M HEBBINYKJIbIE MHOI'OIPAaHHUKH, Pa3BEPTKAa MHOIOTPAHHHUKA.
IIpusma: n-yrospHas npu3Ma, TPAaHU M OCHOBAHUS NPU3MBI, NpsAMas U
HaKJIOHHAass TPU3MbI, OOKOBasgs M TIOJHAs TOBEPXHOCTb IPU3MBI.

[Tapannenenunen, NpsMOYTOJbHBIA MapajUleNCUIE] U €ro CBOMCTBA.




IIupamupa: n-yrosnbHas nupamuza, TPaHU M OCHOBAaHHUE IHMPAMMIBI,
OOKOBasg M MOJIHASl MOBEPXHOCTh NMUPAMU[BI, MpaBUIbHAS U yCeuEHHas
nupaMuaa.  OJIEMEHThl  Npu3Mbl U nupaMmuasl.  IIpaBuibHbIE
MHOTOTPaHHUKH: ITOHATHE MPABWIBHOIO MHOTOIPAHHHUKA, MPaBHIIbHAS
IIpU3Ma U NpaBUIIbHASA NMHPAMHUJIA, [IPABUWIbHAS TPEYrojbHas NUpaMua U
NMpaBWIbHBIN  TeTpasap, KyO. IlpeacraBmeHue o  MpaBUIIBHBIX
MHOTOTpaHHHUKAaX: OKTAa3p, JOAEKadp U UKocadapyrue CeueHus Mpu3Msl

" IUpaMH bl

7.5

CI/IMMeTpI/ISI B IIPOCTPAHCTBEC: CUMMETPUA OTHOCUTCIIBHO TOYKH, HpHMOﬁ,
IUIOCKOCTH. DJEMEHTHI CUMMCTPUU B IMUpaAMHAAX, MMapaJlJICICIHIICOAx,

MpaBHUJIbHBIX MHOTOT'paHHUKAX

7.6

Borunicnenue 31€MEHTOB MHOTOIPAaHHUKOB: pEéOpa, OUaroHasid, YIJIbIL.
[Inomans OOKOBOI MOBEPXHOCTH M MOJHONW MOBEPXHOCTH MPSAMON
MPU3MBI, IJIOLIAAb OCHOBaHUI, TeopeMa 0 OOKOBOM MOBEPXHOCTHU MPSMOM
npusmbl. [lnomans OOKOBOI MOBEPXHOCTH M MOBEPXHOCTH MPaBUIIbHON
MUpaMHJIbl, TEOpeMa O IUIoWAaAu yced€éHHOM mnupamunabl. Ilonarue o6

o0béMe. O0BEM MUpPaMUIbL, TPU3MBbI

7.7

[TogoOubie Tema B mpoctpaHcTBe. COOTHOIICHUS MEXIY TUIOMIAASIMHU

MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

11 KUIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6

['eometpus

6.1

[wimHapuyYeckass  MOBEPXHOCTb,  OOpasylomue  HWIHHIPUYECKON
MIOBEPXHOCTH, OCh LIMJIMHAPUYECKON MOBEPXHOCTU. L{nnuuap: ocHOBaHUA
u OOKOBas IMOBEPXHOCTh, OOpasylomas M OCh, IUIONIAJh OOKOBOH U

ITOJTHOH IMOBCPXHOCTH

6.2

Konuueckasi moBepXHOCTh, 00pa3yrole KOHMIECKON MTOBEPXHOCTH, OCh
M BEpUIMHA KOHMYECKOM MOBEpXHOCTU. KOHYC: OCHOBaHME M BEpILUHA,
oOpagyromiass ¥ OCb, IUIOH[aAb OOKOBOM M TOJHONW MMOBEPXHOCTH.
VYceu€HHbIl KOHYC: 0O0pa3yroIie W BBICOTAa, OCHOBAaHUA U OOKOBas

IIOBEPXHOCTH

6.3

Codepa u map: ueHTp, paauyc, AUaMeTp, MIIOLa b TOBEPXHOCTH chepbl.
B3aumMHoe pacnonoxxeHnue cepsl U INIOCKOCTH, KacaTeslbHas INIOCKOCTh

K cdepe, momaas chepbl




6.4

N300paxeHne Ten BpalleHUs Ha IUIOCKOCTU. Pa3BépTka UmnmMHIpa U

KOHyca

6.5

KomOunanuu Ten BpamieHHss U MHOTOTPAaHHUKOB. MHOIOrpaHHUK,
OTIMCAHHBIN OKOJIO cepsl, chepa, BIHCaHHAsT B MHOTOI'PaHHUK, WIH TEJIO

BpalICHUA

6.6

[Tonsitue 06 o6wEMe. OcHOBHBIE CBOKCTBa 00BEMOB Tein. Teopema 00
00BEME TIPSMOYTOJIBHOTO TapajuieNienumneaa u ciaeacTBus u3 He€. O0bEM

MWIHHIPA, KoHyca. O0BEM 11apa U miomaasb cepsl

6.7

HOI[OGHBIC TCJIa B IIPOCTPAHCTBE. CooTHOIICHUS MCXKAY IUIomaaiaMu

MMOBEPXHOCTEH, 00bEMaMHK MOJOOHBIX TEI

6.8

Ceuenust muIMHApa (MapajjielbHO U MEPHEHAUKYISIPHO OCH), CEYCHUS
KOHyca (IapajuyIelIbHOE OCHOBAHUIO U IPOXOASIIEE Yepe3 BEPLIMHY),

CCUCHUA 1Iapa

6.9

Bektop Ha muockoctd M B mpocTpaHCTBE. CJIOXKEHHE M BBIYATAHUE
BEKTOPOB. Y MHOKEHHE BEKTOpa Ha 4uCio. PaznokeHne BeKTopa 1o TpémM
HEKOMIUIaHAapHBIM BekTtopaM. IlpaBmwio mnapamienenunena. Pemenue

3aaa4, CBA3aHHLBIX C IPUMCHCHUCM ITPaBUJI JIEHCTBHI C BCKTOpaMU

6.10

[IpsimoyronbHasi cucreMa KOOpPAMHAT B MpocTpaHcTBe. KoopauHatbl
BekTopa. [IpocTeiimue 3agaun B KOOpAUHATAX. YTOJI MEXAY BEKTOPAMH.
CkansipHOo€ TPOM3BEJIEHUE BEKTOPOB. DBbluMClieHHME YIVIOB MEXIY
NpSIMBIMU M TUIOCKOCTAMH. KOOpAMHATHO-BEKTOPHBIH METOJA IpHU

PEIICHUH T'€COMECTPUUICCKUX 3aJa4




HNPOBEPAEMBIE HA EI'D 11O MATEMATUKE TPEBOBAHUSA K
PE3YJIbTATAMOCBOEHUS OCHOBHOM OBPA3OBATEJIBHOI
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OGPA30OBAHUA

Kon IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
nposeps OCBOEHHSI OCHOBHOI 00pa30oBaTe/IbHON MPOTrPaMMBbl CpeIHero
eMOoro 0011ero o0pazoBaHus
TpedoBa
HHUSA

1 Bnanenue metonamMu A0Ka3aTenbCTB, AITOPUTMAMH PEIICHUS 3a/1a4;

yMeHHe (HopMyIHpOBaTh U ONEPUPOBATH MOHATUSAMU: OINpPEAEICHHE,
aKCHOMa, TeOpeMa, CICACTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO,
paBHOCWJIbHBIE  (OPMYJIUPOBKH;  HPUMEHATh  HX;  yMEHHE
dopmynupoBaTe 0OpaTHOE M NPOTHUBOMOIOXKHOE YTBEpPXKICHUE,
OPUBOJUTH MPUMEPbl M KOHTPIPUMEPHI, HCHOIb30BaTh METOJ
MaTeMaTHYECKON UHAYKIWY; IIPOBOJIUTH JI0Ka3aTeJIbHbIE
pacCyXIeHHMsT IIpU PEIICHWH 3a]a4, OLECHMBAThb JIOTUYECKYIO
IIPABWIBHOCTb PAaCCYXJIECHUN; YMEHHE OINEPUPOBATh TMOHATUAMU:
MHO€ECTBO, IIOJIMHOKECTBO, OIEPALlMN HAaJl MHOKECTBAMH; YMEHUE
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIN ammapar I ONHUCaHUus
peanpHBIX IMPOLECCOB W SBJICHUM M IPHU PELICHHWH 3a7a4, B TOM
qyuciae M3 JPYyTrux Y4YeOHBIX MPEeIMETOB; YMEHHE ONepupoBaTh
noHsATUsIMH: Tpad, CBA3HBIA Trpad, AepeBo, IUKI, Tpad Ha
IUIOCKOCTH; yYMEHHUE 3ajJlaBaTb M OMHUCHIBATh Tpadbl Pa3IUYHBIMU

croco0amu; UCIIOIB30BATh Tpadbl IPU PEIICHUH 3a/1a4

2 YMeHue omnepupoBaTh MOHATUSMH: HATypajJbHOE 4YHCIO, LEI0e
YHUCIIO, CTENEHb C LENbIM IOKa3aTelieM, KOpPEHb HaTypajlbHOU
CTENEHHU, CTEMEeHb C pAlMOHAIBHBIM [OKa3aTejleM, CTENEHb C
JEHCTBUTENBHBIM MOKa3aTeNeM, JorapudM 4uciia, CUHyC, KOCUHYC U
TaHI€HC MPOU3BOJIBHOTO YUCIIA, OCTATOK [0 MOAYJIIO, PAllUOHATIBLHOE
YHCII0, UPPALMOHAIBHOE YHMCII0, MHOKECTBA HATYpPaJbHBIX, LEbIX,
paLlMOHATIBHBIX, JEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh
OpU3HAKA  JCTUMOCTH, HAWUMEHbIIMKA  OOUMIA  JeTUTeNnh |

HanMCHBIIICC 06]1_[66 KpaTHOC, aJIrOpUTM EBxnmnga IIpu pCIICHUA

3a1a4; 3HAKOMCTBO C PpPa3/IMYHbBIMH I[MO3UIUOHHBIMU CHCTCMaMU




CYMCIICHMS; YMEHHE BBIIOJIHATH BBIUMCICHUE 3HAYCHUH U
npeoOpa3oBaHusl BBIPAKEHUH €O CTEHEeHsAMH U Jorapudmamu,
npeoOpa3oBaHusl  JIPOOHO-pAIIMOHAIBHBIX ~ BBIPAXKEHUN; yMEHHE
ONEpUPOBATh TMOHATUSAMU: IOCIEI0BATENILHOCTh, apudmeTnyeckas
nporpeccusi, reoMeTpudeckasi mporpeccusi, 06CKOHEYHO yObIBaroIIast
reoMeTpHu4YecKas IIPOTpPECCHsl; YMCHHE 3a/1aBaTh
[IOCJIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX
bopMyI; yMEHHE ONEpUpPOBaTh MOHATHSAMHU: KOMIUIEKCHOE YHCIIO,
CONPSsDKEHHBIE  KOMILUIEKCHBIE  YHMCIIA, MOAYJIb U  apryMeHT
KOMIUIEKCHOTO 4Hclia, ¢opMa 3aluCHd KOMIUIEKCHBIX YHCell
(reomeTpuyeckasi, TPUrOHOMETpUYecKast U anreOpandeckas); yMeTb
IPOU3BOJIUTH  apu(MeTHUYeCKHe JEUCTBUS C  KOMIUIEKCHBIMU
YUCJIAMM; IPUBOJUTH IPUMEPBl MCIOJb30BAHUSA KOMILIEKCHBIX
4yucen; ONEepUpoBaTh MNOHATUSAMH: Marpuma 2x2 u 3x3,

OIIPCACIIMTECIIb MATPHUILIbI, FeOMeTpI/I‘-IeCKI/Iﬁ CMBICJI OIIPECACIIUTCIIA

YMenue OIEPUPOBATH MTOHATUSIMH: panMoOHAJIbHBIE,
UppaloOHaJIbHbIC, MTOKa3aTeIbHbIe, CTEIIEHHbIE, JOrapupMHUECKUe,
TPUTOHOMETPUYECKUE YPABHEHUS M HEPABEHCTBA, HMX CHCTEMBI;
YMEHHUE OIIepUpOBaTh IOHATUAMH: TOXKAECTBO, TOKIECCTBEHHOE
npeobpazoBaHue, YpaBHEHUE, HEPABEHCTBO, CUCTEMa YPaBHEHMH U
HEPaBEHCTB, PAaBHOCHIIBHOCTb YPaBHEHUN, HEPABEHCTB U CHUCTEM;
YMEHHE PeIlaTh YPaBHEHHs, HEPABEHCTBA M CUCTEMBI C ITOMOIIBIO
pa3IUYHBIX IPUEMOB; PEIIATh YPAaBHEHUs, HEPABEHCTBA U CUCTEMBI C
rapamMeTpoM; IPUMEHATh YPABHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIS
peleHnss MaTeMaTUYecKUX 3aJad M 3a/1ad U3 pa3In4HbIX obOjacteit

HayK{ U PEaIbHOU KU3HU

YMeHue onepupoBaTh MOHATUAMU: (QYHKLUS, YETHOCTH (YHKILHH,
NEPUOANYHOCTD ¢byHKIHH, OTrpaHUYEHHOCTh ¢byHKIHH,
MOHOTOHHOCTb (DYHKIMH, 3KCTpeMyM (YHKLUH, HauOojbliee U
HauMeHbIllee 3HAa4eHUs (YHKUIMU HAa TPOMEXKYTKE, HENpepbIBHAs
GyHKUMsA, acuMOTOThl rpaduka (GyHKUMH, TepBas M BTOpas
NpOM3BOIHAS (PYHKIUH, TEOMETPUYECKHA W (U3NYECKHH CMBICT
POM3BOJIHON, TEepBOOOpa3Hasi, ONpeACAEHHbIM MHTErpai; yMeHHue
HAXOJIUTh AaCUMOTOTHl Tpaduka (YHKIUH; YMEHUE BBIYHCIATH
IIPOM3BOJHBIE CYMMBI, IIPOU3BENEHUSA, YAaCTHOTO W KOMIIO3MLIAU

(GyHKIMH, HAXOAUTh ypaBHEHHE KacaTeIbHOH K TpauKy (QyHKIHH;




YMEHHE HaXOJWUTh MPOM3BOJHBIC IEMEHTAPHBIX (PYHKLUH; yMEHUE
UCIIONIBb30BaTh  NPOM3BOJHYIO  JUISl  HMCCIEAOBAHUA  (PYHKIMH,
HAXOJUTh HanOOJNbIINE U HAMMEHbIINE 3HaUeHUs! PyHKIUI; CTPOUTH
rpaduxu MHOTOYJIEHOB c UCIOJIb30BaHUEM amnmapara
MaTEMaTHYECKOTO  aHajiu3a; M[PUMEHATb IPOU3BOAHYIO  AJIA
HaXO0X/IEHUsl HAWJIy4ylIero peleHus B MPUKIATHBIX, B TOM 4YHCIIE
COLMAJIbHO-)KOHOMHUYECKUX M (U3NYECKUX 3aJauax; HaXOIUTh
wiomaad U 00bEMBI (UIYy C MOMOUIbIO HHTErpaya; MNPUBOAUTH
IpUMEpPhl  MAaTEMAaTU4YECKOTO  MOJEIMPOBaHMS C  MOMOLIBIO

G depeHIMATbHBIX YpaBHEHUI

YMeHue omnepupoBaTh MOHATUAMHU: rpaduk (GYHKIUH, oOpaTHas
byHkus, — koMmosuuus — GYHKUOUM, — JUHeWHas — QyHKUWA,
KBaJpaTHUuHas (QYHKUUS, paldoHaiIbHass (YHKIMS, CTeleHHas
byHKIMS, TPUTOHOMETPUYECKHE ¢byHKIUY, oOpatHbIe
TPUTOHOMETPUUYECKHE byHKIMY, nokasaresbHas u
norapudmuueckas GyHKIUU; YMEHUE CTPOUTH I'paUKHU W3YYEHHbIX
(GyHKUMH, BBIIOJHATH IpeoOpa3oBaHus TIpaduKoB  (QyHKUU,
UCIOJIb30BaTh IpaUKU JUIsl U3yUYEHUs MPOLIECCOB M 3aBUCUMOCTEH,
OpU pelieHUM 33a/ad U3 JPYyTuX y4eOHBbIX NpPEIMETOB U 3ajau U3
pearbHON KHM3HH, BBIpAXKATh (QOPMYJIaMU 3aBUCUMOCTH MEXKIY
BEJIMYMHAMU; MCIIONb30BaTh CBOWCTBA W Trpaduku GYHKUMN JUIs
pelleHNs YypaBHEHHMM, HEpaBEHCTB W 3aJad C [apaMeTpamy;
n300pakaTb Ha KOOPAMHATHOW IUIOCKOCTH MHOXKECTBA pEIIECHUI

YpaBHEHUH, HEPABEHCTB U UX CUCTEM

YMeHue perath TEKCTOBbIE 33/1a4M Pa3HbIX THIIOB (B TOM YHCIIE Ha
IOPOLEHTHI, JOJM M YacTW, Ha JBH)KEHHUE, paboTy, CTOMMOCTb
TOBApOB U YCIIyT, HAJIOTH, 3a/1a4M U3 00JIACTH YIPABJICHUS JTUUYHBIMU
U CEeMEHHBIMU (PMHAHCAMH); COCTABJIATH BHIPAKEHUS, YpaBHEHUS,
HEPAaBEHCTBA M HX CHCTEMBI IIO YCJIOBUIO 3a/layd, MCCIEN0BaTh
NOJlyYEHHOE  pPELIEHWE U OLEHUBaTh  MPaBIONOA00HOCTH
pE3yJIbTaTOB; YMEHUE MOJCINPOBATH PEAIBHBIE CUTYallUU Ha SA3BIKE
MaTEeMaTUKH; COCTABIJIATH BbIPAXKEHMs, YPAaBHEHUS, HEPaBEHCTBA U
UX CHUCTEMbl [0 YCIOBHIO 3aJaud, MCCIEN0BaTb IOCTPOEHHBIE
MOJIENIA C HCIIOJIb30BAaHUEM armapara ajareOpbl, HHTEPIPETUPOBATH

HOJ'Iy‘IeHHHﬁ pe3yiibTaTt

YMeHue omnepupoBaTh TOHATHUSAMHU: CpefaHee apudmernyeckoe,




MEaAUaHa, HaH6oanee )41 HauUMCHBIIICC 3Ha4YCHUAI, pa3max,
JTUCTepcus, CTaHAapTHOE OTKJIOHEHUE YMCIOBOrO0 Habopa; yMeHHE
U3BIIEKaTh, WHTEPIPETUPOBATh WH(MOPMAIMIO, MPEACTABICHHYIO B
Tabnuiax, Ha auarpamMmax, rpadukax, OTPaKaIOIIyI CBOHCTBa
pEeabHBIX MPOILIECCOB W SBIICHUH; MPEACTaBIATh WH(GOPMAIIUIO C
IIOMOIIBIO Ta6HHH U auarpaMm; HCCICOO0BAaTb CTATUCTUYCCKHC
JaHHBIE, B TOM YHCIE C MPUMEHEHHEM rpapuuecKuX METOJOB H
SJIEKTPOHHBIX CPEACTB; TpadHUuecKu WCCIEeNOBaTh COBMECTHBIC
HAOMIOJIEHUST C TOMOIIBI0 JUarpaMM pacCEUBaHUS U JUHEHHOU

perpeccuu

YMeHue onepupoBaTh MOHATUAMU: CIIyYalHBIM OIBIT U CIlyd4alHOE
coObITHE, BEPOSTHOCTb CIIy4alHOTO COOBITUS; YMEHHUE BBIYUCIATH
BEPOSITHOCTH C MCIIOJIb30BaHUEM I'pa)uueCKUX METO/I0B; IPUMEHSTh
bopMyINbl CIOKEHHS M YMHOXXEHUS BEpOsiTHOCTEH, (opMyity
HOJTHOM BEpOSATHOCTH, (hopMyiy bepuyiuin, koMOMHATOpPHBIE (DAKTHI
U (popMyIIbl; OLEHMBATh BEPOSITHOCTH PEATbHBIX COOBITHI; yMEHUE
OIIEpUPOBATh IMOHATUAMU: Clly4daliHas BEIWYMHA, pPacIpeluelieHue
BEPOSITHOCTEM,  MAaTeMAaTHMYECKOe  OXUAAHUE, JHUCIepCUus U
CTaHJApTHOE OTKJIOHEHHWE CIy4alHOW BENUYMHBIL,  (DYHKIUH
pacopeneNneHnus M IUIOTHOCTH PaBHOMEPHOIO, II0OKA3aTEIbHOTO H
HOPMAJIBHOTO PacIpeleleHui; yMEHUE MCIO0JIb30BaTh CBOMCTBA
W3YUYEHHBIX paCIpEeACIICHH Ui pelleHus 3a/1ad; 3HaKOMCTBO C
HNOHATUSMM: 3aKOH OOJBIIMX 4YHCEd, MEeTOJAbl BBIOOPOUHBIX
WCCJIEI0OBAHNM; YMEHHE IPHUBOJWUTH IPUMEPHI NPOSBICHHUS 3aKOHA
OOJBIINX YUCEN B IPUPOIHBIX M OOIIECTBEHHBIX SIBICHUSIX; YMEHHUE
ONEPUPOBATh IOHATHUAMM: COYETAHUE, IIEPECTAHOBKA, YHUCIIO
COYeTaHull, YUCIO NepecTaHoBOK; OuHoM HblOTOHA; yMeHHe
NPUMEHSITh KOMOWHATOPHBIE (DAKTBI W PACCYXKACHUS ISl PEIICHHS
3aJa4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH; COCTaBIATh
BEPOSITHOCTHYIO MOJENIb M  HHTEPIPETHPOBATH  MOJYyYECHHBIN

pe3yjbTat

YMeHHe OomnepupoBaTh IOHATHAMM: TOYKA, IIpsiMas, IUIOCKOCT,
IIPOCTPAHCTBO, OTPE30K, JyY, BEIWYMHA YIja, IUIOCKUH YTOJI,
JBYI'PAaHHBIN yroJjl, TPEXIPAHHBIA yIoJjl, CKPEUIMBAIOIIKECS IPSIMBIE,
[apaJuIeJIbHOCTh U IEPHEHAUKYISAPHOCTh IPSAMBIX MU IUIOCKOCTEH,

YIOJl MEXJy NPAMBIMH, YTOJI MEXAY IPSAIMOM MU IIOCKOCTBIO, YOl




MCXKAY IUIOCKOCTAMH, PpPaCCTOAHHUC OT TOYKH [JO IIJIOCKOCTH,
PACCTOAHNEC MCKAY NPAMBIMU, PACCTOAHHUEC MCKIAY INIOCKOCTAMMU,
YMCHHUC HUCIOJIB30BATh IIPU PCIICHHUU 3aJa4 H3YUCHHBLIC (I)aKTBI u
TCOPEMbI IUIAHUMETPUH, YMCHHUC OICHUBATH PA3MEPLI 00BEKTOB
OKpyKarwumero mMupa;, CTpOUTb MATECMATUYCCKHUEC MOJACIN C
MMOMOIBKO I'€COMCTPHUICCKUX MOHATUH U BCJIINYHH, pemaTtb

CBA3aHHLIC C HUMU ITPAKTHYCCKUC 3ala4n
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YMeHue omnepupoBaTh NOHITUAMM: IUIOWAAL (QUIYPBI, O0BEM
(GUrypel, MHOTOTPAHHUK, TNPABWIBHBIH MHOTOTPAaHHUK, CEUYCHHE
MHOTOTpaHHMKa, Ky0, Mapaienenumnes], npusmMa, nupamuaa, Gurypa
U TIOBEPXHOCTh BpAIlEHUs, LIWIMHIP, KOHYC, 1ap, chepa, miomaib
cdepbl, IMIOMIA[L TOBEPXHOCTH MHUPaMHIbI, MPU3MBbI, KOHYcCa,
IMHApa, O00BEM Kyba, MpPSIMOYrOJbHOTO Mapaielenunesa,
OUpaMUIbl, TPU3MbI, LWIMHIpPa, KOHyca, IIapa, pa3BEpTKa
IIOBEPXHOCTH, CEUYEHUSI KOHYCa U LIWJIMHAPA, apaJuleIbHbIe OCU WIN
OCHOBAHMIO, CEUYEHHME Ilapa, IJIOCKOCTh, Kacawoowasics cgepsl,
LWIMHIpPA, KOHYCAa; YMEHHME CTPOMTb CEYEHHE MHOIOI'DAaHHUKA,
n300pakaTb MHOTOTPaHHUKH, (UIYpbl U TOBEPXHOCTH BpAallEHUS,
UX CEUYEHMs, B TOM YMCJIE C IIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
yMEHHE  MPUMEHSTb  CBOHCTBA  IE€OMETPUYECKHX  Quryp,
CaMOCTOSITENIEHO (POPMYJIMPOBATh OINpPENEsICHUs] U3yyaeMbIX (Guryp,
BBIIBUTaTh TUIOTE3bl O CBOMCTBAaX W IMPU3HAKAX TN€OMETPUYECKHX
¢uryp, o00CHOBBIBaTb WU OIPOBEpraTb HMX; yMEHHE MPOBOIMUTH
KIaccupukanuio (GUTyp 1O Pa3IUYHBIM TPU3HAKAM, BBITOJIHSATH

HCO6XOI[I/IMBIC AOHNOJIHUTEJIBHBIC TIOCTPOCHUSA
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YMeHHne omnepupoBaTh IMOHATHAMHU: JBH)KEHHE B TPOCTPAHCTBE,
napajjieNibHbli  IepeHoC, CHUMMETpUsi Ha IUIOCKOCTH M B
MPOCTPAHCTBE, TOBOPOT, IpeoOpa3oBaHWe MOAOOHUsS, TMOJ00HbBIE
(Gurypsl; yMeHue paclo3HaBaTh PaBHbIE U MOJO00HBIE (PUTYPHI, B TOM
yhclie B MPUPOJE, MCKYCCTBE, apXUTEKType; MHCIIOIb30BaTh
reOMETPUYECKUE OTHOUICHUS TpU peIIeHUH 3a/ad; HaXOAUTh
F€OMETPUYECKUE BEIMYMHBI (IJIMHA, Yroj, Iuiouiaab, o0bEM) IpH
pelIeHUH 3aJad U3 JAPYTruX y4deOHBIX NPEAMETOB M U3 peabHOMN
KHU3HH, YMEHHE BBIYUCIISITH TEOMETPUYECKHE BEIMYMHBI (JUIMHA,
yroj, IUIOIIAAb, OO0BEM, IUIOMIA[b HOBEPXHOCTH), HCIIOJbB3YS

u3ydeHHble (OPMYJIBI M METOABl, B TOM YHCIE: TUIOUIAJb




MOBCPXHOCTHU MNHUPAMUIBI, IPU3MBbI, KOHYCA, HWIWHApPA, ILJIOMIA1b
cdepsl; 006EM KyOa, MPSIMOYTOILHOTO TapaslIeIICTIHITE 1A, TTUPAMUIBI,
NPU3MBI, ITWIMHApA, KOHYCa, IIapa; YMEHHWE HaXOJUTh OTHOIICHHE

00BEMOB MOAOOHBIX HUTYD
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YMeHHe OmnepupoBaTh TMOHSATHSIMHU: MPSMOYrojibHAas —CHCTEMa
KOOpAWHAT, BCKTOpP, KOOPJAWHATBI TOYKH, KOOPAWHATHEI BCEKTOpA,
CyMMa BEKTOPOB, MPOM3BEICHUE BEKTOpPAa HAa YHUCIIO, Pa3JIOKECHHUE
BEKTOpa 1Mo 0a3ucy, CKaJsIpHOE MPOHM3BEICHHE, BEKTOPHOE
NPOM3BEICHUE, YroJl MEXIy BEKTOpaMH; YMCHHE HCIIOJIb30BaTh
BCKTOpHBIfI n KOOpHI/IHaTHLIﬁ METOA 1A PECIICHUA T'COMCTPHUICCKUX

3ala4 1 3aa4 Apyrux yLIC6HBIX npeaAMETOB
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YMenue BbIOMpaTh NOAXOMSAIIMNA METOA JUIsl pPEUIeHHs 3ajauu;
[IOHUMaHUE 3HAYMMOCTH MAaTEMaTUKU B WM3YyYECHUM NPUPOAHBIX U
OOLIECTBEHHBIX IPOIECCOB U SIBICHUN; YMEHHE pPAaclO3HaBaTh
IIPOSIBJIICHUE 3aKOHOB MAaTE€MAaTUKHU B MCKYCCTBE, YMEHHUE IIPUBOJUTH
IIPUMEPBl MATEMAaTUYECKUX OTKPBITUM POCCUHUCKOW W MHUPOBOM

MaTeMaTH4eCKOM HAayKH




HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMBIX HA EI'D
1O MATEMATHUKE

Ko IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
A
1 Yucna v BBIYUCICHUS
1.1 Harypanbnslie u nensie yncna. [IpusHaku JenMMOCTH LEIIbIX YUCE
1.2 PanmonanbsHele yrcna. OObIKHOBEHHBIE U AECATUYHBIE JPOOU, POLIEHTHI,

OeCKOHEUHbIE IEPUOTUUECKUE IPOOH

1.3 Apudmernueckuii  KOpeHb HaTypaibHOW cTeneHu. JledictBus ¢

apru(METHYECKUMH KOPHIMHU HATypaIbHOM CTETIEHN

14 Crenenp ¢ uenbiM TmokazareneM. CTeneHb C  palMOHAJIbHBIM

nokazareiieM. CBOICTBa CTEIIEHU

1.5 CuHyC, KOCMHYC W TaHIE€HC 4YHCIOBOIO apryMeHTa. ApKCHHYC,

APKKOCHUHYC, apKTAHTCHC YHUCJIOBOT'O apryMeHTa

1.6 Jlorapudm uucna. /lecaruunbie U HaTypaIbHBIC JTOTApU(MBI

1.7 JlefCTBUTEIbHBIE YHUCIa. Apudmernueckue ornepanun c
NeUcTBUTENbHBIMU unciaMu. [IpuOnukEHHbIE BBIUMCIEHUS, IpaBUIIa

OKpYTJICHUS, IPUKUJIKA U OLICHKA PE3YyJIbTaTa BBIUHMCJICHUIH

1.8 [IpeobpazoBanue BhIpaKeHUH
1.9 KommiekcHsie uncna
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHANIbHBIE YPAaBHEHUS
2.2 HppauronaibHble YpaBHEHUS
23 Tpuronomerpudeckue ypaBHEHUs
2.4 [TokazaTenbHbIC U JOTapU(DMUUECKHIE YPAaBHCHUS
2.5 Lenblie u 1poOHO-paIOHAIbHBIE HEPABEHCTBA
2.6 HppaunoHnaiibHbie HEPaBEHCTBA
2.7 [oka3zaTenbHbIe U JOrapupMUIECKHE HEPABEHCTBA
2.8 TpuronomeTpuuecKkue HEPaBEHCTBA
2.9 CucreMsbl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 Matpuna cucTeMbl JIMHEWHBIX ypaBHEHUI. ONpeaennTeNb MaTPUILIbI

3 OyHKIMU U TpaduKu

3.1 Oynkius, crnocodObl 3amanus ¢yHkuuu. ['padux Qyskiuu. B3anmuo




obparHble ¢yHkuuu. YErHpie W HeuéTHble ¢QyHKuuu. [lepuoanueckue

byHKIIHN
3.2 OOnactp ompeneneHuss M MHOXECTBO 3HaueHU ¢Qynkiuu. Hymu
byHKIUH. [TpomexyTku 3HAKOIOCTOSIHCTBA. [TpomexyTku
MOHOTOHHOCTH (YHKUMH. MaKCUMyMbl ¥ MHMHUMYMbI (YHKIHUH.
Haubonbiiee n HanMeHblllee 3HaUeHHE PyHKLINN Ha IPOMEKYTKE
33 CrenenHass (QyHKUMS C HAaTypalbHbIM M LEJbIM IoKa3aTenem. EE
cBoiicTBa u rpaduk. CBoiicTBa U rpaduK KOpHS /7-0i CTEIICHH
34 Tpuronomerpuueckue GyHKINU, UX CBOHCTBA U TpapUKH
3.5 [TokazarenbHas u norapudmuueckas pyHKINUH, X CBOICTBA U rpaduku
3.6 Touku paspeiBa. AcuMnTOoTHl rpadukoB Gynkuuil. CBoiicTBa QyHKIUA,
HENpPEpBIBHBIX HAa OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33aHUs TIOCIIEOBATEIbHOCTEH
3.8 Apudmernueckass U reoMerpuueckas nporpeccur. @opmyia CIOKHBIX
IIPOLIEHTOB
4 Hagaya maTeMaTH4eCKOro aHaamsa
4.1 [IpousBonnas ¢pynkuuu. [Ipon3BoaHbIe 31eMEHTAPHBIX (YHKIMH
4.2 [Ipumenenne  OpoM3BOAHOW K  HCCIEOBaHHUIO  (QyHKUMH  Ha
MOHOTOHHOCTb M 3KCcTpeMyMbl. HaxoxkaeHue HauOobIIero H
HaMMEHbIIETo 3HauUeHUs! QYHKIUU HAa OTPE3Ke
4.3 IlepBooGpasnas. MHTerpan
5 MHoOXecCTBa U JIOTHKA
5.1 MHoecTBO, Onepaluy HaJl MHOKecTBaMu. JlnarpaMMel Disiepa — BeHHa
5.2 Jloruka
6 BeposiTHOCTB U cTaTUCTHKA
6.1 OnucarenpHasi CTATUCTUKA
6.2 BepositHOCTB
6.3 Komb6unaropuxka
7 I'eomeTpus
7.1 @urypsl Ha INIOCKOCTH
7.2 [Ipsimble ¥ TUIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuK1
7.4 Tena u MOBEPXHOCTH BpaIICHUS
7.5 Koopannats! 1 BEKTOpEI




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBS3ATEJILHBIE VUEBHBIE MATEPUAJIBI JUISI VUEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






