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1. IOACHHUTEJIBHAA 3AIITHCKA

[Iporpamma yueOHOro mnpeamera «MaremMaTtukay OpPHUEHTHUPOBAaHA Ha

peanuzanuio (QeaepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTENIbHOTO CTaHAapTa
(manee — ®I'OC) cpegnero oduiero ooOpazoBaHusg Ha 6a30BOM YPOBHE B IMpejenax
IpOrpaMMbl MOATOTOBKU KBATM(UIIMPOBAHHBIX padOuMX, CIyKalluX (nanee —
ITITIKPC) cpennero mpodecCHOHAIBLHOIO0 00pa3oBaHMs € Y4ETOM MPOQHIIL
MOJTy4aeMOT0 MPOPECCHOHATBHOTO 00pPa30BaHMS.

N3yuenune yuebHOrO penmera «MaremMaTrkay HampaBlIeHO Ha TOCTHKCHHE

cnedyrowux yeeu:

OBJIaJICHUE CUCTEMON MAaTEMaTUYECKUX MOHSTHI, OCHOBHBIX (hOPMYJI, 3aKOHOB
U METOJOB, H3Yy4aeMbIX B OCHOBHOH 0011€00pa3oBaTelbHON Mporpamme
CpeaHero oo1ero oopa3oBaHus;

OCO3HAHME POJIM MAaTEMaTHKH B OIHWCAaHWUM M MCCIEIOBAHUH PEaJbHBIX
MPOLIECCOB U SIBJIICHUW, (DOPMUPOBAHME MPEACTABICHUN 00 HIEAX U METOJax
MaTE€MaTUKHU;

IIPEACTABICHHE O MAaTEMATUYECKOM MOJEIMPOBAHUM W BO3MOXHOCTSX €r0
PUMEHEHUS;

OBJIaJICHHE MAaTEMaTHYE€CKOW TEPMUHOJIOTMEH W CHMBOJMKOMN, NMOHATHUSAMU WU
IPUHIMIIAMU MAaTEMaTUYECKOTO J0Ka3aTeIbCTBA;

CO3/aHue ycIoBUM i  (OpMHpOBaHHS YMEHHS BBIIBUIATh TUIOTE3bI,
JIOTUYECKHA 0OOCHOBBIBATH CYKJEHUU, TOHUMATh HEOOXOAMMOCTh UX TIPOBEPKH;
(GbopMHpOBaHWE YMEHHS BBINOJHATH TOYHBIE WM MPUOIMKEHHBIE BBIYMCICHHUS,
npeoOpa3oBaHUEe YHCIOBBIX U OYKBEHHBIX BBIPAKEHUM, PEILICHUE YPABHEHUN U
HEPAaBEHCTB, X CUCTEM; PELICHUI TEeKCTOBBIX 3a]1a4; Ucce0BaHue QyHKIH;
IIOHMMAaHUE BEPOSITHOCTHOTO XAPaKTEPa OKPYKAKOLIETO MUPA;

YMEHHME OLICHUBATh BEPOSTHOCTM HACTYIUIEHHUS COOBITHM B MpOCTEHIINX
CUTYaLIHSIX;

dbopMHpOBaHUE CIIOCOOHOCTH MPUMEHATh NPUOOPETEHHBIE YHUBEPCAIbHBIC
yueOHble JeHCTBUs IS peuIeHus 3a7ad, B TOM YHUCIE 3aJad NPHUKIATHOTO
XapakTepa, U3 CMEKHBIX Y4EOHBIX MTPEIMETOB,;

-pa3BUTHE CIOCOOHOCTEN H300paxkaTh IUIOCKHE W MPOCTPAHCTBEHHbIE
reoMeTpuueckue (QUrypbl, UX KOMOMHAUWN; UYTEHHE TE€OMETPUUYECKUX
YyepTexei; OMcaHue CBOMCTB T€OMETPUUECKUX PUTYP, UX KOMOWHAIIUA;
pa3BUTHE JIOTUKH, MPOCTPAHCTBEHHOIO BOOOpa)XEHUs, aJrOPUTMUYECKON
KyJIbTYpbl, KPUTHYHOCTH MBIIUICHUS HAa YPOBHE, HEOOXOJIMMOM ISl
MPOJI0JKEHUs 00pa30BaHus B 00JIaCTSIX, HE TPEOYIOMMX CHEeIMAIN3UPOBAHHON
MaTeMaTUYECKOU IMOATOTOBKH.

3aoauu y4ebHOro mpeamera «MaTemaTWka» OJDKHBI CIIOCOOCTBOBATh

(bopMHUPOBAHUIO:

COBCPIICHCTBOBAHUA TCXHHUKN BBIqHCHeHHﬁ;



— pa3BUTHUS U COBEPIICHCTBOBAHUS TEXHUKH ajreOpanyecKkux MpeoOpa3oBaHMIA,
pelIeHus ypaBHEHU, HEPABEHCTB, CUCTEM,;

— CHCTEMAaTHUYECKOIO M3Y4YECHHMS CBOMCTB I€OMETPHYECKHMX TE€J B IPOCTPAHCTBE,
pa3BUTHE NPOCTPAHCTBEHHBIX NPEICTABICHUNA YYalIUXCs, OCBOEHHE CIIOCOOOB
BBIYMCJICHUS MPAKTUYECKH BAKHBIX T'€OMETPUYECKHUX BEJIMYMH U JAJIBHEUIIEE
pa3BUTHE JIOTUYECKOTO MBIIUICHUST 00yYatOInXCs;

— CHCTEMaTH3allui M PACHIMPEHUIO CBEIACHHUM O (YHKIUSIX, COBEPUICHCTBOBAHUE
rpauyecKux yMeHUi;

— 3HAKOMCTBAa C OCHOBHBIMH HJESIMU M METOAAMHM MATEMATHYECKOIO aHajau3a B
o0beMe, TMO3BOJISIOIIEM MCCIEAOBATh AJIEMEHTAapHble (YHKUIMU U pPELIaTh
IpoCTeiIre TeoMeTpudecKkue, PU3nIeckue U Jpyrue MpuKiIaIHbIe 3a/1a4H;

— CIIOCOOHOCTU CTPOUTh M MCCIEAOBATH MPOCTEHIINE MATEMaTHYECKUE MOJEIU
IIPU PEIICHUU ITPUKIIAIHBIX 3a]1a4, 3a]1a4 U3 CMEXHBIX IUCLIUILINH;

Ha uzyuenue yueOHOro npeamera «MaremaTtuka» no npogeccuu 08.01.18
DJEKTPOMOHTAXKHUK AJIEKTPUUYECKUX CETEH M 3JEKTPoOoOOpYHOBaHUS OTBOJUTCS:
295 4acoB B COOTBETCTBHM C Pa3bACHEHUSMHU IO pealu3aluu (enepanbHOro
rOCyJIapCTBEHHOI'O0 00pa30BaTEIBHOIO CTaHIApTa CPEIHEro ooOIero oopa3oBaHus
(npodunsHOE OOyUEHHUE).

B npodunbHy0 COCTaBIAIONIYI0 BXOAUT NPO(ECCHOHAIBHO HANPaBICHHOE
colepkaHue,  HeoOxomumoe s (GOpPMHpOBaHMS Y  OOydaronIuxcs
npo(ecCUOHAIbHBIX KOMIIETEHIUH.

B nporpamme no yueOHoMy nipeamety «MaTemaTukay, peaauzyeMoil npu
noarotoBke oOydarommuxcss 1o npodeccun  08.01.18  DneKTpOMOHTaXKHUK
ANEKTPUUECKUX CETell U 3JIeKTpoOOOpYyAOBaHUS TyMaHUTApHOro Mpoduis
npoduiabHONW cocTaBisomend sBisgercs pasgen 100 OO0beMbl W TUIOHIAAU
MOBEPXHOCTEN T€OMETPUUECKUX TEJL.

[IporpaMma COOEpXKUT TEMATHUUYECKUM IUIAH, OTPAXKAIOLWIMK KOJMYECTBO
4acoB, BbIJIEISIEMOE Ha U3yueHue yuyeOHoro npeamera «MaTemaTukay.

KonTtpons kauecTBa oOCBOeHMsI yueOHoOro mpeamera «MaremaTtuka»
IIPOBOJUTCS B MPOLIECCE TEKYIEr0 KOHTPOJIS U MPOMEKYTOUYHOM aTTECTALUH.

Texymmii KOHTpPOJIb TIPOBOJAUTCS B TMpeaenax ydyeOHOTO BpEMEHH,
OTBEJICHHOTO Ha y4eOHBIH TIpeAMeT, Kak TpaJWIMOHHBIMH, TaK U
WHHOBAallMOHHBIMM ~ METOJIaMH,  BKJIOYash  KOMIIBIOTEPHOE  TECTUPOBAHUE.
Pe3ynpTaThl KOHTPOJS YYWUTHIBAIOTCS TPHU TOJBEICHUU HTOTOB 1O YYEOHOMY
peaAMETY.

[IpomexxyTouHasi arrectauus MPOBOAUTCA B (OpMe 3K3aMeHa MO0 HUTOram
U3Yy4YeHUs! y4eOHOTo MpeaMeTa.

OK3aME€H MPOBOAUTCA 3a CUET BPEMEHHM, OTBEAEHHOTO HAa OCBOCHHUE
y4eOHOTrO MpeIMeTa.



2. OBIAA XAPAKTEPUHCTHKA YYEBHOI O IIPE/IMETA

B pesynpraTe mM3ydeHus ydeOHOro mpemMera «MaTeMaTHka» Ha YPOBHE
cpeaHero ooiiero oopa3oBaHus:

BrinyckHuk Ha 6a30BOM YPOBHE HAYUUMCA:

DJieMeHThI TEOPUH MHOKECTB M MAaTeMaTHIeCKOH JIOTHKH.
Buvinycknux nayyumcs:

— OIepUpOBaTh Ha 0A30BOM YPOBHE IMOHATHUSIMHU: KOHEUHOE MHOYKECTBO, SJICMCHT
MHOJKECTBA, ITOJMHOXKECTBO, IIEpeCCUeHUE W OOBCIUHCHHE MHOMKECTB,
YHCJIOBBIC MHOXKECTBA Ha KOOPAMHATHOM MPSMOM, OTPE30K, HHTEPBAJ;

— oOIepupoBaTh Ha 0a30BOM YpPOBHE IOHATHUSAMHU: YTBEPXKIACHHE, OTPHUIlAHUC
YTBEP)KJICHHUS, WCTUHHBIC W JIOKHBIC YTBEPIXKIACHHUS, NPHUYMHA, CIICIACTBUE,
YJaCTHBIN CIydyail 0OIIero yTBEepP KICHHS, KOHTPIIPUMED;

— HaxOJUTh IEepeceucHUue W OOBEAMHECHHE JIBYX MHOXKECTB, MPEICTABICHHBIX
rpauyecKky Ha YUCIOBOM MPAMON;

— CTPOUTh Ha YHUCIOBOM MPSAMOW IOJAMHOXXECTBO YHCIOBOIO MHOXKECTBA,
3aJIaHHOE TTPOCTECUIIINMHU YCIIOBHSIMU;

— pacIlO3HaBaThb YTBEP)KICHHUS, OIIMOKH PACCYXKIACHUSAX, B TOM YHCIIE C
UCITOJIb30BaHUEM KOHTPIPHMEPOB.

B noeceomnesnotl sicusnu u npu uzyueHuu opyaux npeomemos:

— HCIIOJIb30BaTh YHCJIOBBIC MHOXKECTBA Ha KOOPIUHATHOM MPSAMOM JJIsI ONHMCAHUS
PCaNBbHBIX MTPOIIECCOB SIBICHHUI;

— TPOBOJUTH JJOTUICCKUE PACCYKICHHUS B CUTyaIMsIX MOBCCIHEBHOM YKH3HHU.

Buinycknuk nonyuum 603M04CHOCHb HAYYUMBCL!

— onepuposamv NOHAMUSIMU. KOHEYHOe MHONCECMB0, OJIeMEeHM MHONCECMEa,
NOOMHOJICECMBO, — NepeceyeHue U  00beOUHEHUe MHONCeCms,  YUCIO8ble
MHOJCECMBA HA KOOPOUHAMHOU NPAMOU, OMPE30K, UHMEPBA, NOJYUHMEDPBAT,
NPOMEICYMOK C BLIKOJOMOU MOUKOLL, epaghuueckoe npedCcmaesieHue MHONCECME
HA KOOPOUHAMHOU NIOCKOCMIU,

— onepupoeamv  NOHAMUAMU.  YMEEPICOeHUe, OMPpUYaHue YmeeplcoeHus,
UCMUHHbBIE U JIOHCHBIE YIMBEPHCOCHUS, NPUUUHA, CTle0CMEUe, YaCMHbLUL CyYail
00we20 ymeepatcoeHus, KOHmpnpumep,

—  Npoeepsamv NPUHAOIEHCHOCHb INEeMEHMA MHONCECEY,

— Haxooumv nepeceyeHue U 00bEOUHEHUE MHOJCeCms8, 6 NOM  HYUce
npeoCmasieHHblX 2papuuecku HA YUCTIOB0U NPSAMOU U HA KOOPOUHAMHOLU
NAOCKOCMU,

— NPoBOOUMb 00KaA3amenbHble pPAaAcCyrHcoenuss 0t 0OO0CHOBAHUS UCMUHHOCHIU
VMEepIHCOeHU.

B noeceomnesnotl sicusnu u npu uzyueHuu opy2ux npeomemos:

— WCIIOJIb30BAaTh  YHUCJIOBBIE MHOJXKECTBA KOODJIMHATHOH TIpSIMOW H  Ha

KOOPJIMHATHOM TUIOCKOCTH TSI ONTMCAHUS PEabHBIX MIPOIIECCOB U SBIICHU;



MMPOBOJUTL AOKA3aTCIBbHBIC PACCYXKICHUA B CUTyallUsAX HOBCGI[HGBHOﬁ KHU3HH,
IIpu pCUICHUM 3a/1a4 U3 JPYIUX IIPCAMCTOB.

Yuciia 1 BbIPAKEHUS.

Buoinycknux nayyumcs:
OTepupoBaTh Ha 0A30BOM YPOBHE MOHATHSIMU: IEJIOE YHCIIO, ACITUMOCTD YHCET,
OOBIKHOBEHHast  JpoOb, nmecaThuyHas JapoOb,  palMOHAIBHOE  YHUCIIO,
npuOIMKEHHOE 3HAYEHUE YHCIA, 4YacTh, JOJIsA, OTHOIICHHE, IPOIICHT,
MOBBINICHUE 1 TTIOHMHKCHHUE Ha 3aJaHHOE YUCIIO TTPOIIEHTOB, MAcIITao;
olmepupoBaTh Ha 0a30BOM ypOBHE TOHATHUSAMH: JiorapudMm  dYuCIa,
TPUTOHOMETPHYECKAas OKPYXKHOCTh, TpajJyCHas Mepa yIja, BEJIMYWHA Yria,
3aJJaHHOTO TOYKOW Ha TPUTOHOMETPUUYECKON OKPYKHOCTH, CHHYC, KOCHHYC,
TAHI€HC U KOTAaHTEHC YIJI0B, UMEIOIIUX MPOU3BOIBHYIO BEIMUUHY;
BBITIOJIHATh apu(METUUECKHE JCHCTBUSA C TEABIMH W PalMOHATHLHBIMHU
YHUCIaMU,
BEITIOJTHATH HECJIOXKHBIC TTPEOOPA30BaHUS YHCIOBBIX BRIPAKEHUH, COACPIKAIITIX
CTEIIeHH YrCell, TM00 KOPHU U3 YHCE, TUO0O0 JorapudMbl YHUCEIT;
CpaBHUBATh PaIlMOHAIBHBIC YHCIIa MEXIY COOOM;
OIICHWBATh W CPAaBHUBATh C palWOHAIBHBIMH YHCIAMH 3HAYCHUS IICJIBIX
CTEINEHEN Yncell, KOpHEW HATypaJbHOW CTENEHU U3 YUCE, Jorapu(MoB Yucen
B ITPOCTHIX CITyYasiX;
N300pakaTh TOYKAMHU Ha YHCIIOBOM MPSIMOU IIEIbIC U PAIMOHAIBHBIC YHCIIA;
n300pakaTb TOYKaAMH Ha YHUCJIOBOM MPSMOMW IIENIbIe CTENEHU YHCEN, KOPHH
HaTypaJIbHOM CTENEHU U3 YHCE, JJOTapu(pMbI YUCET B IPOCTHIX CITydasx;
BBHITIOJIHATh HECJIOXKHBIE TMpeoOpa3oBaHUs IEIBIX W JAPOOHO-pAIMOHATBHBIX
OYKBEHHBIX BBIpaKCHHIA;
BBIpOKATh B TPOCTEHIINX CIydasX W3 PaBEHCTBA OJHY TEPEMEHHYIO dYepe3
Apyrue;
BBIYUCIISITH B IIPOCTBIX CIIy4yasX 3HAYCHUS YHCIOBBIX M OYKBEHHBIX
BBIPKEHUI, OCYIIIECTBIISIT HEOOXOMMBIE MOJCTAHOBKU U MTPeoOpa30BaHNs;
MU300paKaTh CXEMaTHICCKH yroJl, BEIMYMHA KOTOPOTO BBIpaKEHA B Tpajycax;
OIICHMBATh 3HAKW CHHYCa, KOCHHYCA, TaHI€HCA, KOTAHI€HCAa KOHKPETHBIX
YTJIOB.

B noeceownesnotui srcusnu u npu uzyueHuu opysux npeomemos:
BBITIOJTHSATH BBIYMCIICHUS IIPH PEIICHUH 3374 IIPAKTHYECKOTO XapaKTepa;
BBITIOJTHATh TPAKTHYCCKHUE PACUYCThI C MCIOJI30BAaHUEM IPU HEOOXOAMMOCTH
CIIPABOYHBIX MAaTEPUAIOB M BBIYUCIUTEIIBHBIX YCTPOUCTB;
COOTHOCHUTh PCaJIbHBIC BEIIMYUHBI, XapaKTEPUCTUKH OOBEKTOB OKPYXKAIOIIETO
MHpa ¢ UX KOHKPETHBIMHU YHCIIOBBIMH 3HAYCHUSIMU,
WCITOJIb30BATh METOJIBI OKPYTJICHUSI, TPUOIVIKEHUS U TIPUKUIKA TIPU PEIICHUN
MPAKTUYECKUX 3a]1a4 MTOBCETHEBHOM KU3HH

Buvinyckrux nonyuum 603M0#CHOCIb HAYYUMbCA!
CB0000HO ONepuposamv NOHAMUAMU. Yeloe HYUCTLO0, OelUMOCMb Hucel,
00bIKHOBEHHAsL ~ OpobOb,  decamuynas  Opodb,  PAYUOHAIbHOE  HUCIO,
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NPUOIUIICEHHOE 3HAYeHUe UYUCAd, Yacmv, 007, OMmHOuleHue, NpoyeHm,
nosvluleHue U NOHUdCEHUe Ha 3a0aHHOe YUCI0 NPOYeHmos, macuimao;
NPUBOOUMb NPUMEPHL YUCET C 3A0AHHBIMU CBOUCMBAMU OeTUMOCTIU
onepuposams  NOHAMUAMU:  J102APUPM  YUCAA,  MPUSOHOMEMPUUECKAS
OKPYIHCHOCMb, pAOUAHHASL U 2padyCHAs Mepa Yend, 8eIuduHa yaud, 3a0aHH020
MOYKOU HA MPUSOHOMEMPUYECKOU OKPYICHOCMU, CUHYC, KOCUHYC, MAH2SEHC U
KOMAH2EHC Y208, UMEIOWUX NPOUZBOTbHYIO ETUYUHY, YUCIA € U T,
8LINOIHAMb  apugmemuyeckue Oeucmsus, couemas YCmHvle U NUCbMEHHbIe
npuembvl, NPUMEHSISL NPU He0OX0OUMOCMU BbIYUCTUMENbHbIE YCIMPOUCMEa;
Haxo0umv 3Ha4eHusi KOPHsI HAmMypaibHoOU cmenetu, cmenenu ¢ payuoHaIbHbiM
nokasamejem, 102apu@ma, UCnoav3ys npu HeooX0OUMOCMU GbIYUCIUMENbHbLE
ycmpoucmea,
NOIb306AMbCS OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUemax,
nPO8OOUMb O U3BECIHBIM POPMYIAM U NPABULAM NPeodpa308anus OYKEEeHHbIX
8bIPACEHUI, BKAIOUAIOUSUX cmenenu, KOPHU, Jo2apugmol u
mpueoHomMempuyecKue QyHKyuu,
Haxo0umov 3HAYeHUsi YUCIOBbIX U OVKBEHHBIX BbIPANCEHULl, OCYUIeCNEIIs
HeoOxX00uMble NOOCMAHOBKU U NPeoOPA308aAHUSL,
uzobpasxcams cxemMamudecku y2oJ, eIUYUHA KOMOPO20 8bIPANCEHA 8 2padycax
UNU paouanax,
UCNONIb308AMb npu peuienuu 3adau mabauyHvle 3HaueHus
MPULOHOMEMPUYECKUX DYHKYULL Y2N08;
8bINONIHAMb NEPeBo0 GENUUUHbL Y2ld U3 PAOUAHHOU Mepbl 8 2padyCHYIO U
obpamuo.

B noeceonesnou scusnu u npu uzyuenuu opyux npeomemos:
BBITIOJIHATh JICHCTBUS C YWCIOBBIMH JaHHBIMH TIPH PCIICHUW 3aaad
MPAKTUYECKOTO XapakTepa MW 3aJad W3 pPa3IU4HbIX oOJlacTed 3HaHUM,
UCIIOJIb3YsI TIPU HEOOXOJMMOCTH CIIPABOYHBIE MAaTE€pUabl U BHIYUCIUTEIIbHbBIE
YCTPOMCTBA;
OIICHMBATh, CPABHUBATh U HCIIOJIH30BATh MPHU PEIICHUM MPAKTHUYECKUX 3a7a4
YUCJIOBBIE  3HAYCHHWS  PCAlbHBIX  BCIIMYWH, KOHKPETHBIC  YHCIIOBBIC
XapaKTEPUCTHKN O0BEKTOB OKPYIKAFOIIETO MHUPA.

YpaBHeHUS U HEPABEHCTBA.

Buinycknuk nayyumces:
peuaTh JIMHEWHbIE YPAaBHEHUS! M HEPABEHCTBA, KBA/IpaTHbIE YPaBHEHUS;
pemath Jorapudmudeckue ypaBHeHus Buza log , (bx + ¢) = d u mpocreiinue
HepaBeHCTBa Bua log 4 X < d;
peliaTh noKa3aTeabHbIe YPaBHECHUS, BUIA a®™*°=d (rme d MOXHO TTpeACTaBUThH B
BHJI€ CTEIIEHU C OCHOBAaHMEM a) M IPOCTeliue HepaBencTsa Buja a* < d (rae d
MO>KHO MPEACTABUTH B BUJIE CTENIEHU C OCHOBAHUEM a);
MIPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEN MPOCTEUIIETO TPUTOHOMETPUUECKOTO
ypaBHEHHUs BHUJA: siN X = @, COS X = a, tg X = a, ctg X = a, r11e a — TabIu4YHoe
3HaYeHHE COOTBETCTBYIOICH TPUTOHOMETPHUUECKON (QYHKIUH.



B nosceonesnou scuznu u npu uzyyeHuu Opyeux npeomemos:
COCTaBISITh M pEUIaThb YPAaBHEHUS WU CHCTEMBbl YPAaBHEHUW IMpPU PEUICHUU
HECIIOKHBIX MPAKTUYECKUX 3a/a4.

Buinycknuk nomyuum 803mMoxicHOCMb HAYYUMBCSL:
pewiams payuoHaIbHble, NOKA3AMelbHble U N02apumuiecKue YpasHeHus U
HepageHcmeda, npocmeuwue UpPpPayuoHaivbHvle U MPULOHOMEMPUUECKUE
VPAaGHeHUs, HepageHCcmeda U UxX CUCIeMbl,
UCNONL308AMb  MEmOoObl  peuleHuss  YpaeHeHuu: npuseoeHue K  uoy
«npouszgedeHue pasHo HYMOY» UIU «HYACMHOE PABHO HYII0Y», 3aMeHd
nepemMeHHbIX,
UCNOIL308AMb MEMOO UHMEPBAIO8 OJisl peUleHUs HEPABEHCNE,
UCNONBL308aMb paghuueckuti Memoo 075l NPUOTUNCEHHO20 peuleHUsl YPAGHeH Ul
U HepageHcms;
uzobpasxcamsv HA MPULOHOMEMPULECKOU OKPYIHCHOCU MHONCECMBO DeUleHUl
NPOCMeUUx mpuUcoHOMempuyecKux YpasHe Ul u HepageHcmas,
8bINOJIHAMbL OMOOpP KOPHEU YPABHEHUU UIU peuleHUll HepaseHcms 8
COOmMeemcmeu ¢ OONOTHUMENbHBIMU YCI0BUAMU U O2PAHUYEHUIMU.

B noeceonesnou sxcuznu u npu uzyuenuu opyeux npeomemos:
COCTaBJISITh U PEIIATh YPAaBHEHHUs, CUCTEMbl YPAaBHEHWW W HEPABEHCTBA MpHU
pelIeHNUH 3a7a4 IPYTUX YYEOHBIX MPEIMETOB;
WCIIOJIB30BaTh YPAaBHEHUsSI M HEPABEHCTBA I MOCTPOCHUS U MCCIIEIOBAHUS
IIPOCTEUIINX MATEMAaTUUYECKUX MOJEJEN PEAIbHBIX CUTYallUH WA IPUKIAIHBIX
3a/ay;
YMETh UHTEPHPETUPOBATH MOJTYUYEHHBIN MIPU PEIIEHUN YPABHEHMSI, HEPABEHCTBA
WU CHUCTEMBbI pPE3yJbTaT, OILIEHUBATh €ro MpaBaONoJAo0ue B KOHTEKCTE
3aJJaHHOW PEAIbHOM CUTYaLlMU WJIW MPUKJIIATHON 3a/1a4u.

DYHKIUMN.

Bouinycknux nayuumes:
ommepupoBaTh Ha 0a30BOM YPOBHE TMOHSTUSMU: 3aBUCUMOCTh BEJIUYHH,
byHKIIUS, apryMeHT U 3HaueHue (QYyHKIUU, O0JacTh OMNpEACNiCHus |
MHOKECTBO 3HAYCHHUH (PYHKITNHU, TpaduK 3aBUCUMOCTH, TPaPuK QYHKIINH, HYJIH
GyHKUMHA, TPOMEXKYTKA 3HAKOMOCTOSHCTBA, BO3PACTAHME HA YHUCIOBOM
NPOMEXKYTKE, YObIBaHME Ha YHCIOBOM MPOMEXYTKE, Haubojbpliee U
HauMeHblllee 3HaueHue (QYyHKUHUU Ha YHUCIOBOM IMPOMEXKYTKE, MEepUoIHUecKas
GbyHKUHUS, TEPUOT;
ornepupoBaTh Ha 0a30BOM ypOBHE TMOHSATUSIMU: TIpsiMasi M oOpaTHas
MPOTMOPIIMOHAILHOCTh ~ JIMHEWHAs, KBaJgpaTH4Has, JorapudpMuyeckas Hu
MoKasaTesibHast PYHKITUU, TPUTOHOMETPUIECKHE (DYHKIIHH;
pacmo3HaBaTh TpadUKH 3JIEMEHTApHBIX (QyHKUMNA: TOpsIMOH U 0oOpaTHOU
MPONOPIIMOHANIBHOCTH, JIMHEWHOM, KBaJAPAaTUYHOU, JorapuPpMUUecKor u
MoKa3aTelbHON (DYHKIIUNA, TPUTOHOMETPUUECKUX (DYHKITUH;
COOTHOCUTh TpaUKK dDJIEMEHTAapHBIX (QYHKIUH: m[OpsAsMOM U  oOpaTHOU
MPONOPIIMOHAIBHOCTH, JIMHEWHOW, KBaJAPAaTUYHOU, JIOTapUPMUUECKON W
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noKa3aTelnbHON (YHKUUN, TPUTOHOMETPUYECKUX (YHKIHN C QpopMmyaamu,
KOTOPBIMU OHHM 33/1aHbI;
HAXOAWTH 0 TpaduKy MPUOTMKEHHO 3HAYCHUS (PYHKIIMH B 3a/IaHHBIX TOYKAX;
ONpenensiTh 1Mo TpaduKy CcBOWCTBA (QyHKOHH (HYIH, TPOMEKYTKH
3HAKOTIOCTOSTHCTBA, TPOMEKYTKA MOHOTOHHOCTH, HaUOOJIBIIINE M HAMMCHBIIIHE
3HAYECHUS U T.IL.);
CTPOUTH 3CKHU3 Tpaduka (PyHKINHU, YIOBIECTBOPSIONICH MPUBEACHHOMY HabOpy
yCIOBUH (MPOMEXYTKH Bo3pacTaHus / yObIBaHMS, 3HaYeHUE (YHKIMH B
3aJJaHHOM TOYKE, TOUYKH SKCTPEMYMOB H T.11.).

B nosceonesnou scuznu u npu usyueruu opyaux npeomemos:.
OTpENeNsATh MO TpaduKaM CBOWCTBAa PEabHBIX IPOIECCOB U 3aBHUCHMOCTEH
(HambonpIIFie W HAWMEHBIIUE 3HAYCHUS, TPOMEXKYTKH BO3PACTAHHUS U
yOBbIBaHMS, MPOMEXYTKH 3HAKOIIOCTOSIHCTBA U T.I1.);
WHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM IPAKTUYECKOU
CUTYaIIHH.

Boinyckuux noayuum 603mMoACHOCHb HAYYUMbCAL:
onepuposams HNOHAMUAMU. 3ABUCUMOCTIL  GEIUYUH, (QYHKYUS, aAPSYMEeHm U
3Hauenue GyHKyuu, 0O1acms Onpedenerus U MHONCeCMB80 3HAYeHUll YHKYUl,
epaghux  3asucumocmu, 2pagux GyHKyuu, HYIU QYHKYUU, NPOMEHNCYmKU
3HAKONOCMOAHCMBA, B03PACMAHUE HA YUCTIO80M NpOMexCymKe, YovieaHue Ha
YUCTIOBOM NPOMENCYmKe, HAuboblee U HAuMeHbulee 3HaAuYeHue QYHKYuu Ha
YUCTIOBOM  NpOMedNCYmKe, Nepuooudeckas @QyHKyus, nepuoo, uemuas U
HeuemHasn QyHKyuu,
onepuposamv NOHAMUAMU. NpAMAs U 00OpaAmMHAs NPONOPYUOHANLHOCHIb,
JIUHeUHas, KeaopamuyHas, Jno2apumuyeckas u nokazameavbHas @yHKyuu,
mpu2oHoMempuieckue QyHKyuu;
onpeoensims 3HAYEHUEe QYHKYUU NO 3HAYEHUIO aAPSYMEHMA Npu pPa3iuyHbIX
cnocobax 3a0anus YyHKyuu,
cmpoums epaguKu U3y4YeHHbIX QYHKYULL,
oOnuUCvHIBAMb NO 2paAPUKY U 8 NPOCMEUUX CYYasx no popmyne nogeoexue u
ceolicmea  yHKyull, Haxooumsv no 2pa@uxy @Gynkyuu HauborvLUUE U
HaumMeHbuUue 3HAUeHUsl,
cmpoums 3CKu3 epaguxa yHKyuu, y0o8nemeopsaouell npueedeHHoMy Habopy
VCI08Ull  (MPOMENCYMKU — 803PACMAHUS/YObIBAHUS, 3HAYeHUue @YHKYyuu 8
3a0AHHOU MOUKe, MOUKU IKCIMPEMYMO8, ACUMNIMOMbL, HYAU QYHKYUU U M.O.);
peuwiams ypasHeHus, npocmeliuiue CUcmemsl YpPasHeHUtl, UCNOIb3Ys CBOUCMBA
@YHKYUL U UX epaguros.

B nosceonesnoui scuznu u npu uzyyeHuu opyeux npeomemos:
OTIpEIeNTh MO TpaduikaM U MCTIOJB30BaTh JIJISl PEIICHUS MPHUKIAIHBIX 3a7a4
CBOMCTBA peaTbHBIX MPOIECCOB M 3aBUCUMOCTEN (HanOOJIbIIINE W HAUMEHBIIIHE
3HA4YCHUs, MPOMEKYTKH BO3pacTaHUS M YObIBaHWSA (DYHKIWH, MPOMEXKYTKH
3HAKOITOCTOSIHCTBA, ACUMIITOTHI, IIEPUOT U T.11.);
UHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOW MPAKTHYECKON
CUTYyaIluH;
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OmpeNeNsITh MO TpadukaM TPOCTEUITNE XaPAKTEPUCTUKH TEPUOANICCKUX
MIPOIIECCOB B OMOJIOTHH, SKOHOMHKE, MY3BIKE, PATUOCBSI3U U JIp. (aMIUIUTY/IA,
MepUO U T.I1.).

DJIeMEeHTbI MAaTEeMaTH4Y€eCKOr0 aHAJIN3A.

Buvinycknux nayyumcs:
OTNepUpOBaTh HAa OA30BOM YPOBHE MOHATUSMU: MMPOU3BOIHAS (PYHKIIUU B TOUKE,
KacaTenbHast K rpaguKy QyHKIIMH, TPOU3BOIHAS (PYHKIIHH;
OTNpENAETATh 3HAYCHHE NPOU3BOAHON (YHKIMHM B TOYKE MO H300paKEHUIO
KacaTeIbHOM K rpaduKy, MPOBEICHHOU B 3TOM TOYKE;
pelaTh HECJIOXKHbBIE 3a/Jaud Ha MPUMEHEHHUE CBSI3M MEXAY MPOMEXYTKaMu
MOHOTOHHOCTH M TOYKaMH OJKCTpeMyMa (QYHKIUH, C OJHOW CTOPOHBI, U
POMEXKYTKaMH 3HAKOMOCTOSHCTBA M HYJISIMH TIPOU3BOIHON 3TOM (QYHKIIUU — C
JPYTOH.

B noeceonesnou sxcuznu u npu uzyuenuu opyux npeomemos:
MONB3YSICh  Tpaukamu, CpaBHMBATh CKOPOCTH  Bo3pacTaHusi  (pocra,
MOBBIIICHUS, YBEJIUYEHUS M T.[I.) WIM CKOPOCTH YObIBaHUS (majeHUS,
CHU)KCHUS, YMEHBIIICHUSI U T.I1.) BEJIMUMH B PEabHBIX MIPOIIECCaX;
COOTHOCHUTH TpaUKU PeaIbHBIX MPOIECCOB U 3aBUCUMOCTEN C MX ONMUCAHUSIMU,
BKJIIOUYAIONIUMHI  XapPaKTEPUCTUKA CKOPOCTH M3MEHEHHUs (OBICTPBIA pOCT,
TUTABHOE TIOHIKEHUE U T.11.);
UCTIONBb30BaTh TpaUKU pealbHBIX MPOIECCOB [JIsl PEIICHUS HECIOKHBIX
NPUKIAAHBIX 337a4, B TOM YHCJIE OMpenessii Mo rpaduky CKOPOCTh Xoia
nporecca

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMbCAL:
onepuposamv NOHAMUAMU. NPOU3BOOHAS (DYHKYUU 6 MOYKe, KACAMEeNbHAas K
epaghuxy gyHkyuu, npoussooHas QyHKyuu,
BLIYUCTIAIMbL  NPOU3BOOHYIO OOHOYNIEHd, MHO20YNIEHd, KB8AOPAMHO20 KOPHS,
NPOU3BOOHYIO CYMMbL (DYHKYULL,
BLIYUCTIAIMbL  NPOU3BOOHbBIE  INEMEHMAPHBIX  (QYHKYU U UX KOMOUHAYUL,
UCNONIb3YS CNPABOYHbIE MAEPUATL,
uccne0o8ams 8 NPOCMeENUUX CIyuasx GyHKYuu Ha MOHOMOHHOCMb, HAXOOUMb
Haubonbwiue U HAuUMEeHbWue 3HAYeHUs (QYHKYul, Ccmpoums epaguxu
MHOOUNIEHO8 U NPOCMEUUUX pPAYUOHAIbHLIX (QYHKYULL C UCHOTb308AHUEM
annapama Mamemamuiecko2o aHaiu3d.

B noeceonesnou scusnu u npu uzyueHuu opyaux npeomemos:
pemath MpHUKJIaJHbIe 3aJauyd U3 OUOJOTHH, (U3UKH, XUMHH, SKOHOMUKH U
JIPYTUX TPEIMETOB, CBS3aHHBIC C KCCICOBAHUEM XapPAaKTEPUCTUK PEaTbHBIX
MPOIIECCOB, HAXOXKIEHNEM HAaNOOIBIINX U HAMMEHBIINX 3HAYCHHM, CKOPOCTH U
YCKOpPEHUS U T.I1.;
WHTEPIPETUPOBATH TIOJYICHHBIC PE3YJIbTATHI.
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CrarucTuka v Teopusi BepOSATHOCTEN, JIOTHKA 1 KOMOMHATOPHKA.
Buinycxknuk nayuumces:
omepupoBaTh Ha  0a30BOM  YpPOBHE  OCHOBHBIMH  ONHCATEIbHBIMU
XapaKTepUCTUKaMHU YHUCJIOBOTO Habopa: cpenHee apudmernyeckoe, MeauaHa,
HauOoJIbIlIEC U HAMMEHBIIIEE 3HAUYCHHUS,
omnepupoBaTh Ha 0a30BOM YpOBHE IMOHATUSMHU: YAaCTOTAa M BEPOATHOCTH
COOBITHSI, CIIy4allHbI BBIOOP, OMBITHI C PABHOBO3MOXXHBIMHU 3JIE€MEHTAPHBIMU
COOBITHSIMHY;
BBIYUCIISITh BEPOSITHOCTH COOBITUI Ha OCHOBE IMOJICYETA YUCIIa UCXOJIOB.
B nosceonesnoti scuznu u npu uzyuenuu opyeux npeomemos:
OIICHUBATh W CPAaBHUBATh B MPOCTBIX CIIy4asX BEPOSTHOCTH COOBITHI B
pEATBHOM KU3HU;
YUTaTh, COIMOCTAaBIIATh, CPABHUBATh, MHTEPIPETUPOBATH B MPOCTHIX CIydasx
pealibHbIe JaHHbIE, IPEICTaBICHHbIE B BUIEe Ta0JIuUIl, JUarpaMM, rpauKoB.
Buinycxknuk nomyuum 603moacHocms HAyUumosCsi:
uUMemsb npedcmasieHue 0 OUCKPEMHBIX U HENPEePLIBHBIX CIYUAUHBIX 8EIUYUHAX U
pacnpeoeiieHusx, 0 He3a8UCUMOCU CTIYYALHBIX BeTUYUH,
uMems npeocmasieHue 0 MAMmeMamudeckom OXNCUOAHUU U Oucnepcuu
CAVUAUHBIX GEIUYUH,
uUMemsv npeocmasienue 0 HOPpMAiIbHOM PACnpedeneHul U NPUMepax HoOPMAaibHO
pacnpeoesieHHbIX CAYHAUHbIX GeIUYUH,
NOHUMAMb CYMb 3AKOHA OOJbUWUX HUCET U 8bIOOPOUHO20 Memood UMePEHUs.
6eposimHocmel;
uMemsv npeocmasiieHue 00 YCI08HOU 8ePOSIMHOCMU U O NOJHOU 8ePOSIMHOCTU,
NPUMEHSMb UX 8 PelleHUU 3a0ay;
UMems NpeoCcmasieHue O BAJCHbIX UYACMHBLIX 6U0AX pacnpeoeseHull U
NPUMEHAMb UX 8 PelleHUU 3a0ay;
uMems npeocmasieHue 0 KOpperayuu CayyaiHbvlX 6eiuduH, O JUHEeUHOU
pezpeccuu.
B noeceownesnoui srcusnu u npu uzyuenuu opyeux npeomemos:
BBIYUCIISITH WK OIIEHUBATh BEPOSTHOCTU COOBITHI B peaibHOM XKU3HH,
BBIOMPATh MOIXOIAIINE METOIBI IPEACTABICHUS U OOPA0OTKU JTAHHBIX;
YMETh periaTh HECJIOXKHBIE 33/1aud Ha MPUMEHEHUE 3aKOHA OOJIBIIUX YHCENT B
COITMOJIOTHH, CTPaxOBaHWM, 3JPaBOOXPAHCHUH, OOCCIeYeHHH O€30IacCHOCTH
HACEJICHHSI B YPE3BbIYANHBIX CUTYAIUSX.

TexcTOBBIC 321a4H.

Buinycxknuxk nayuumca:
pemaTh HECIIOKHBIE TEKCTOBBIE 3a/1a4M PA3HbIX TUIIOB;
aHANMM3UPOBATh YCIOBUE 3aJadd, MNpU HEOOXOJWMOCTH CTPOWTH I €€
peLIEHNs] MAaTEMAaTUYECKYIO0 MOJIEIb;
MOHUMATh W  HUCIOJNB30BaTh JUIsl  peIIeHWs 3adadd  HWH(POpMAIHUIo,
MPEACTAaBICHHYIO B BHJIE TEKCTOBOM W CHUMBOJIBHOM 3amlMCH, CXEM, TaOJMII,
ayarpamm, rpauKoB, pUCYHKOB;
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JIEHCTBOBATH T10 AIITOPUTMY, COJIEPIKAIIEMYCS B YCIIOBHH 3aa4H;
UCTIOJIb30BAaTh JIOTHUECKUE PACCYKICHHUS TIPU PEIICHUH 3a]a4H;
paboTaTh ¢ W30BITOYHBIMH YCIOBUSMH, BBIOWpas H3 Bcel HWHGOpPMAIHH,
JaHHBIC, HEOOXOUMBIC JIJISl PEIICHUS 3a1a4H;
OCYILIECTBIISATh HECIOXKHBIM 1epeOop BO3MOXKHBIX PEIICHUN, BBIOMpas U3 HUX
ONTUMAJIHHOE TI0 KPUTEPHUSIM, CHOPMYIUPOBAHHBIM B YCIIOBHH,
aHAIM3UPOBaTh W WHTEPIPETHPOBATH IIOJYYCHHBIC PEIICHUS B KOHTEKCTE
YCIIOBUS 3aJ1a4, BEIOUPATh PEIICHHs, HE MPOTHBOPEUAIINE KOHTEKCTY;
pemaTh 3aa91 Ha pacdyeT CTOMMOCTH IMOKYIIOK, YCITYT, TTOE3/I0K U T.I1.;
peraTh HECJIOXKHBIE 3a/laud, CBSI3aHHBIC C JIOJICBBIM yYacTHEM BO BIIAJCHUU
bupmoii, npeAnpusITHEM, HEIBIKUMOCTHIO;
pemaTh 3a7a4d Ha MPOCThIE MPOLIEHTHI (CUCTEMBI CKUIOK, KOMHCCHH) U Ha
BBIYKCIICHUE CJIOKHBIX MPOIICHTOB B PA3JIMYHBIX CXeMaX BKJIAJ0B, KPEIUTOB U
UTIOTEK;
peraTh MpaKTHYEeCKUE 3a7add, TPEOYIOIIHMe WCIOJIb30BAHUS OTPHUIIATEIHHBIX
YuCel: Ha OMNpEACIICHHE TEMIEpaTyphl, Ha ONpEIeJeHUE IIOJOKEHUS Ha
BPEMEHHOHN OcCH (10 HAIIe 3phl M IMOCJE), Ha JABMKCHHUE JIEHEKHBIX CPEICTB
(mpuxo/pacxof), Ha ONpeesIeHUEe TTyOUHBI/BBICOTHI U T.I1.;
UCIIOJIB30BaTh MOHATHE MaciiTaba g HaXOXACHUS PACCTOSIHUM W JJIMH Ha
KapTax, TUlaHaX MECTHOCTH, TUIaHaX MOMEIICHUH, BBIKpOMKAxX, Mpu padboTe Ha
KOMITBIOTEPE U T.II.

B nosceonesHoul scuznu u npu usyuyeHuu Opyeux npeomemos:
pemaTh HECIOXHBIC TMPAKTHUYECCKUE 3a7avd, BO3HHUKAIOIIMNE B CHTYaIHSIX
MMOBCEHEBHOM KU3HU.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMbCAL:
pewiams  3a0a4u  paA3HLIX MUN0S8, 6 MOM Uucie 3a0ayu NOBbIUEHHOU
MpYOHOCU,
8b10UPAMb ONMUMATLHBIN MEMOO peuleHusl 3a0a4uy, paccmampueas pa3iuyHvle
Memoowl;
cmpoums  MOOelb  peuleHus — 3a0ayu,  NpoBoOUMb  OOKA3AMENbHble
paccysicoerust;
pewiams 3a0auu, mpedylowue nepebopa 6apuaHmos, NpoGepKuU YCI08Ull,
86100pa ONMUMATILHO20 Pe3yTbmama;
AHAU3UPOBANL U UHMEPNPEMUPOBAMs pe3yibmamol 8 KOHMEKCHe YCl06Us.
3a0auu, 8bIOUPaAMb peuleHus, He npomueopedaujue KOHMeKCcmy;
nepesooums npu peueHuu 3a0asu uHpopmayuio u3 00Hou opmvl 8 opyeyo,
UCNONL3YS NPU He0OXO0OUMOCMU CXembl, Mabauysbl, 2paguru, Ouazpammoi.

B nosceonesnoui sxcuznu u npu uzyyeHuu Opyeux npeomemos:
peuiams npakmudeckue 3a0ayu U 3a0a4u u3 opyeux npeomemos.
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I'eomerpus.

Buvinyckuux nayuumecs:
ONepUpOBaTh Ha 0Aa30BOM YpOBHE MOHATHAMM: TOUKA, MpsMasi, IJOCKOCTh B
OPOCTPAHCTBE, NApaUIEIbHOCTh U MEPHEHIUKYISPHOCTh MPSAMBIX U
IIOCKOCTEH;
pacno3HaBaTb OCHOBHBIE BHJBl MHOIOIPAaHHUKOB (IIpU3Ma, MHUPaMHUJA,
PSIMOYTOJIBHBIN Napajljiesienunen, Kyo);
u300paxkarb u3ydyaeMble (UTYpBl OT PYKH M C MPUMEHEHHEM MPOCTHIX
YEepTEKHBIX UHCTPYMEHTOB;
nenath (BBIHOCHBIE) IUIOCKME YEPTEXH U3 PUCYHKOB IIPOCTBIX OOBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y;
U3BJIEKaTh HMH(POPMALMIO O MPOCTPAHCTBEHHBIX TE€OMETPUYECKUX (UTrypax,
IIPEICTABICHHYIO HAa YEPTEKAX U PUCYHKAX;
npuMmeHsaTh  Teopemy  Iludaropa  mpu  BBIUMCIEHHH  3JEMEHTOB
CTEpEOMETPUUECKUX PUTyYD;
HaXOAUTh OOBEMBI U IUIOIIAIU TOBEPXHOCTEN MPOCTEUIINX MHOTOTPAHHUKOB C
npuMeHeHueM HopMmy;
pacno3HaBaTh OCHOBHBIE BUbI TEJ BpallleHUs! (KOHYC, LIWIIMHJIP, cPepa U map);
HaXOJUTh 00BEMBI U TJIOLIAAN MTOBEPXHOCTEN MPOCTEHIIIMX MHOTOTPAHHUKOB U
TEJ BpalleHUsI ¢ IPUMEHEHUEM (HOPMYIL.

B noeceonesnoii srcuznu u npu uzyuenuu Opyux npeomemos:
COOTHOCUTh a0OCTPaKTHbIE I'€OMETPUUYECKUE TMOHATUS U (AKThl C pPEalbHbIMU
KU3HEHHBIMU 00OBEKTAMU U CUTYaLUSIMU;
UCIIOJIb30BaTh CBOMCTBAa NPOCTPAHCTBEHHBIX TIE€OMETPUUECKUX (uryp s
pelIeHus! TUMIOBBIX 3aJ1ay MPAKTUYECKOTO COJIEP KaHUS;
COOTHOCHUTH IUIOIIAIA TOBEPXHOCTEH Tel OJWHAKOBOM (OPMBI PA3THUYHOTO
pasmepa;
COOTHOCUTBH O0BEMBI COCYI0B OJIMHAKOBOM (POPMBI Pa3IMUHOTO pa3Mepa;
OlleHHBaTh (OPMY IPaBUILHOTO MHOTOTPAHHUKA MOCIE CIUJIOB, CPE30B U T.I.
(ompenenaTb  KOJMYECTBO  BEpIIMH, pedep U TpaHed  MOJyYEHHBIX
MHOTOTPaHHUKOB).

Buinyckuux noayuum 603MoACHOCHb HAYYUMbCAL:
onepuposamv NOHAMUAMU MOYKA, NPAMAs, NIOCKOCHMb 6 NpOCMPAHCMmEe,
napanienbHoCmy U NePneHOUKYIAPHOCIb NPAMbBIX U NIOCKOCMEl;
NpUMeHAmb O/l peulenus 3a0ay 2eomempudeckue @akmol, eciu YCio8us
npuMeHeHus 3a0amnbl 8 IBHOU hopme;
pewiams 3a0a4u H4 HAXOHCOEHUE 2eOMEMPUUECKUX 8eTUYUH NO 00pa3yam uiu
ancopummam;
oenamv (8bIHOCHbIE) NIOCKUE YEPMENCU U3 PUCYHKOE 0OBbEMHBIX uzyp, 8 mom
yucie pucosams U0 ceepxy, COOKY, Cmpoums ce4eHus MHO202PAHHUKOB,
uzeneKamov, UHMEPNPemuposams U npeoopazosvieams ungopmayuo o
2eomempuieckux Quaypax, npeocmasieHuyIo Ha 4epmencax;
NpUMeHAmMb 2eomempuyeckue Gakmul ONsl peweHus 3a0ay, 6 MOM Hucie
npeononazarouux HeCKOIbKO Wa208 PeuleHusl,
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onucvLIBAMb  83AUMHOE  PACNONOJCEHUe  NpAMbIX U NIOCKOcmel 8
npocmpancmee;
Gdopmynuposams ceolicmea u NPU3HAaAKu ueyp;
00KA3b18AMb 2e0MeMPUUECKUE YIMBEPIHCOCHUSI,
enademsv  CMAHOAPMHOU  KIAcCUuKayuel  NPOCMPAHCMEEHHbIX  (ueyp
(nupamuovl, npuzmsvl, napaiieienuneosl);
Haxooums 00vembl U NIOWAOU NOBEPXHOCMEL 2eOMEeMPUYECKUX mel C
npumeHenuem Gopmyi,
BLIYUCTAMb PACCMOAHUS U Y2Ibl 8 RPOCMPAHCMEe.

B nosceonesnoul scuznu u npu uzyyeHuu opyeux npeomemos:
WCITOJIP30BaTh CBOMCTBA TE€OMETPHUYECKHX (UTyp M pemieHus 3aaad
MPAKTUYECKOT0 XapakTepa U 3a/1a4 U3 Jpyrux odnacteit 3HaHuM.

BekTOpbI U KOOPAUHATHI B IPOCTPAHCTBE.

Buinycknux nayyumcs:
olepupoBaTh Ha 0a30BOM YPOBHE IMIOHSTHEM JIEKApPTOBBI KOOPAMHATHI B
MIPOCTPAHCTBE;
HaXOJUTh KOOPAUHATHI BEPIIMH KyOa U MPSMOYTOJIBHOTO MapasijieenuIea.

Buvinyckruk nonyyum 603mMoi#CHOCb HAYYUMBCA!
onepuposams NOHAMUAMU  OeKAPMOBbl KOOPOUHAMbL 8 NPOCMPAHCMEE,
8eKMOp, MOOYNb 8eKMOPA, PABEHCMBO BEKMOPO8, KOOPOUHAMbI 8eKMOPA, Y2O0il
MeHcOy 8eKmopamiu, CKAISAPHOe NpouzeedeHue GeKmopos, KOJLIUHeApHble
8EKMOpPb;
Haxo0umv paccmosinue Mexcoy O8YMs MOYKAMU, CYMMY 6eKmOpo8 U
npoussedeHue GeKmopa Ha 4HUCIO, Y20l MedHcoy 6eKMOopamu, CKAIAPHOe
npoussederue, packiaovleams 6eKMop no 08YM HEKOJIUHEeAPHbIM 6eKMOpam,
3a0aeams NIOCKOCMb YPABHEHUEM 8 0eKAPMOGOU cucmeme KOOPOUHAm,
peuwiams npocmetiuiue 3a0a4u 66e0eHUemM 6eKmMopHo2o baszuca.

Hcropust MaTeMaTUKH.

Buinyckuuk nayuumcsa:
ONUCHIBaTh OTAEIbHBIC BBIJAIOIIUECS PE3YJIbTAaThl, IOJYYEHHBIE B XOJE
pPa3BUTHUSI MATEMATUKU KaK HAYKHU;
3HaTh MPUMEPBl MATEMAaTHYECKUX OTKPBITUA M HMX AaBTOPOB B CBSI3H C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;
MMOHUMATh POJIb MAaTEMATUKH B pa3BuTuu Poccuu.

Buinyckuuk nomyuum 603M0IACHOCb HAYYUMbCAL:
npeocmasisims 6KIA0 GblOAIOWUXCS MAMEMAMUKO8 8 pa38umue Mamemamuxy
U UHBIX HAYUHBIX obnacmetl,
NOHUMAMb POJib Mamemamuxu ¢ passumuu Poccuu.
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MeToabl MATEMATHKH.

Buinyckuuk nayuumcs:
MIPUMEHATh U3BECTHBIC METOJIbl IIPU PEIICHUU CTAHAAPTHBIX MATEMATHYECKUX
3aja4;
3aMedaTh M XapaKTEepU30BaTh MATEMATMYECKHME 3aKOHOMEPHOCTH B
OKPYKaIOUIEN IEVCTBUTEILHOCTH;
MPUBOJUTHh MPUMEPHl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, B TOM
YUCJIC XapaKTEPU3YIOIIUX KPacoTy M COBEPIICHCTBO OKPY’KAIOIIETO MHUpA U
MPOM3BEICHUI UCKYCCTBA.

Buinyckuuk nonyuum 603mM0HCHOCIb HAYUUMBCAL:
UCNOJIb308AMb OCHOBHbIE Memoobl Jokazamenbcmed, npoeooums
00KA3amenbCme0 U 8bINOJIHANMb ONPOBEPIHCEHUE;
NPUMEHSIMb OCHOBHbLE MEMOObl peuleHUsi MAmeMamuyeckux 3a0ay,
HA OCHO8e MAMeMamuyeckKux 3aKOHOMepHOCmell 8 Npupooe XapaKmepuzosanbs
KPACOMY U COBEPULEHCMBO OKPYIHCAIOUe20 MUPA U NPOU3Be0eHUll UCKYCCMBA,
NPUMEHAMb — npocmeliiue  npocpammHvle  cpeocmea U  DJIeKMPOHHO-
KOMMYHUKAYUOHHbLE CUCMEMbl NPU PeULeHUU MAMeMamuyeckux 3a0au.
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3. MECTO YYEBHOI' O IIPE/IMETA B YYEBHOM II'TAHE

VYyeOnniii npeamer «MaremaTuka» u3ydaeTcsi B 00I1e00pa3oBaTEIbLHOM
UKJIe Y4eOHOTO TUIaHa OCHOBHOM 00pa30BaTENBHON TMPOTpamMMBbl CPEIHETO
npodeccuoHaIbHOTO 00pa3oBaHUs Ha 0a3e OCHOBHOrO oOIIero oOpa3oBaHUS C
MOJTy4YE€HUEM CPETHETO 00IIero 0opa3oBaHusl.
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4. TEMATHYECKOE IVIAHUPOBAHHE

KoauuecTBO 4acoB

B TOM 4YHUCJIC

Bcero
HaumeHoBaHue pa3jesa KOHCYJIbTALUH,
Y4eOHBbIX TeopeTH4YecKoe
NS I Y ——— JIP u 13 | npomexyTouHasi
aTrecTaius

Paznen 1. [leiicTBUTEIbHBIE YHCJIA. 26 14 12
Tema 1.1. [eiictButensHpie uucna. [IpuOmmkeHHbIE 12 6 6
BBIUMCIICHUS] U BBIYUCIUTEIbHBIE CPEJICTBA.
Tema 1.2. YpaBHeHMs M HEpaBEHCTBAa MEPBOH U BTOPOU 4 4
CTEIIEHH.
Tema 1.3. Onpenenureny. 10 4 6

Pa3nea 2. [locienoBare/ibHOCTH U (PYHKIMHU. 30 14 16
Tema 2.1. [TocnenoBarenbHOCTH. IIpenen 12 4 8
MIOCJIEIOBATEIBHOCTH.
Tema 2.2. Uncnoas (yHKIHsI, €€ CBOICTBA U rPaUKH. 14 6 8
Tema 2.3. Ilpenen pyHxmu. 4 4

Paznen 3. [Ilokazatenu, Jiorapupmuyeckass H 48 18 30
cTeneHHasd (PYHKIHUH.
Tema 3.1. CtenieHb U ee CBOWCTBA. 12 4 8
Tema 3.2. JlorapudMsl 1 MX CBOHCTBA. 12 4 8
Tema 3.3. [lokazatenpHasi, JorapuMUUecKasl U CTEIICHHAs 14 6 3
(YHKIIMHU, UX CBOMCTBA U rpaduKH.
Tema 3.4. IlokazaTenbHble U JorapuMuUUecKue ypaBHEHUS 10 4 6
Y HEpaBEHCTBA.

Pa3neu 4. Tpuronomerpuyeckue GyHKIHMH. 46 22 24
Tema 4.1. ToxxnecTBeHHBIE IPe0OPa30BaAHMUSL. 16 8 8
Tema 4.2. CpoiictTBa M TrpaduKd TPUTOHOMETPHUECKUX 16 8 8
byHKIHIA.
Tema 4.3. TpuronomeTpuueckre ypaBHEHUs U HEPABEHCTBA. 14 6 8




Pasnea 5. IluddepeHnuanbHble HCUHCTCHHA. 34 16 18
Tema 5.1. [IpousBoaHas pyHKIUN. 16 8 8
Tema 5.2.u HccnenoBanre  QyHKIIMK C  MTOMOIIBIO 18 8 10
IIPOU3BOIHOM.
Paznen 6. UnTerpajbHoe HCUMCIIEHHE. 24 10 14
Tema 6.1. HeonpeeneHHbI HHTETpa. 12 4 8
Tema 6.2. OnpenienieHHbIN HHTErpa. 12 6 6
Pa3nes /. BekTOpbI H KOOPAMHATHI. 14 6 8
Tema 7.1. BekTopbl Ha IMJIOCKOCTH M B IPOCTPAHCTBE. 14 6 8
Paznen 8. IIpsiMble M IJIOCKOCTH B IPOCTPAHCTBE. 24 16 8
Tema 8.1. HauanpHble NMOHATHSA cTepeoMeTpuu. BzammHoe 12 3 4
pacroio’keHue MPsIMBIX U TIOCKOCTEH B IPOCTPAHCTBE.
Tema 8.2. J/[ByrpanHbie yribl. 12 8 4
Pazgen 9. 'eomeTpuyeckue TeJia M NOBEPXHOCTH. 16 12 4
Tema 9.1. MHOTOTpaHHUKH. 8 6 2
Tema 9.2. Tena BpameHus. 8 6 2
Paznen 10. OO0beMBbl W IUIONMIAAH TOBEPXHOCTEH 25 19 6
reoMeTpHYecKHX TeJl.
Tema 10.1. O6GbeMBI TEOMETPHUYUECKUX TEIL. 12 10 2
Tema 10.2. ITnomaay noBepXHOCTEH. 13 9 4
KoncynbTanumn 2
IIpoMe:kyTOUHAsI aTTECTALMSA 6
Hroro 295 147 140 8
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5. COIEP/KAHHUE YYEBFHOI O IIPE/IMETA
WMATEMATHKA»

HaumeHoBaHue pa3aesioB U

Coaeprxanue yuedOHOro MaTepHaJia, J1abopaTopHbie paGoThl M MPaKTHYECKHE 3aHATHS,

0O0nLeM yacoB

TeM caMoCTosITeIbHAsSL padoTa 00y4yaomuxcs, KypcoBasi padoTa (poeKT) (eciu npedycmMompetvt) (B COOTBETCTBHHU C
TeMaTH4YeCKUM
IVIAHUPOBAHHEM)
1 2 3
Paznen 1. [lelicTBUTeIbHBIE YHCJIA 26
Tema 1.1. Conep:xanue yueOHOro Marepuasa
Jle#icTBUTEIbHBIC YHCTIa. 1 JeiicTBuTenpHbIE YnCia, a0COMOTHAS ¥ OTHOCUTENbHAS ITOTPEITHOCTH MPUOIMKEHUN, TIPAKTUIECKIE
IIprOmKeHHBIC BBIYHCIICHAS MIPHEMBI BBIYUCICHUH ¢ TPUOIMKEHHBIMH TAHHBIMHU.
W BBITUCJIATCIIPHBIC CPEAICTBA 2 JeiictBurenbHble uncia. [IpubnnxkeHne 1eHCTBUTEIIBHBIX YACE]T KOHEYHBIMH JICCATHYHBIMU 6
JPOOSIMH.
3 [lorpemHnocty puOIMKeHNN U BRIYHCIeHUH. [[pakTHueckue mpuemMspl BEIYUCIESHHH ¢
pUOJIMKEHHBIMHI JAHHBIMU.
IlpakTHyeckoe 3ansaTHe Ne 1: 6
1 | Brluncnenue ¢ NOMOIIBIO MUKPOKAJIBKYJISITOPOB. BbIUNCIIEHHE 3HAYEHUH BBIPAYKEHUI.
Tema 1.2. Coaepsxanue y4eOHOro MaTepuaJia
VYpaBHEHHS U HEPABEHCTBA 1 CriocoObl pelieHuit JTHHEWHBIX ypaBHEHHH W HEPaBEHCTB C OJHOM NepeMeHHOW, KBaJlpaTHBIX
IIEPBOI ¥ BTOPOU CTENEHU ypaBHeHUH 1 HepaBeHCTB. CriocoObl pellieHni HppallioHAIbHBIX YPaBHEHUH W HEPABEHCTB. 4
2 Pemienre nMHEMHBIX U KBaJAPATHBIX YPABHEHUHN U YPABHEHUH, IPUBOASAIIMX K HUM. Pemenue
JMHEHHBIX U KBAJIPATHBIX HEPABEHCTB, CUCTEM HEpaBeHCTB. Perienue mpocTeHnx NppatdoHaIbHBIX
yYpaBHEHUH U HEPABEHCTB.
Tema 1.3. Conep:xanue yueOHOro MaTepuasa
Onpenenurenu 1 [lonsTrsa onpenenuTeneii BTOPOro M TPETHETO MOPSAKA, CIIOCOOBI PEIICeHNs CUCTEM JIMHEHHBIX
YpaBHEHUH ¢ IBYMS U TpEMsl HEM3BECTHBIMM. 4
2 Brruncnenue onpeaenuTeneii BTOPOro ¥ TPETbETo MOPSAKA, PEIIEHUE CUCTEMBI YPaBHEHUH C ABYMS U
TpeMsI HEM3BECTHBIMH C TIOMOIIBIO OTIPEICTUTETIEN BTOPOTO M TPETHEr0 MOPSAKA.
3 Onpenenureny BTOPOTO U TPETHETO TOPSIAKA.
IIpakTuyeckoe 3ansaTue Ne 2:
1 Pemenne cuctem JTMHEWHBIX YpaBHEHUH C 2 M 3 HEM3BECTHBIMH C TOMOIIBIO ONPEAEINUTENEH BTOPOrO 6

" TPETHETO MOPAaKaA.
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Paznen 2. llocienoBareabHOCTH U GYHKIHH

30

Tema 2.1. Coaeprxanue yueOHOro MaTepuaJia
[TocnemoBarenpHOCTH. [Ipemen 1 OrnpeneneHre YRCIOBO mociaeaoBareapHocTH. OnpeaeneHne mpeesa mociae 0BaTeIbHOCTH. 4
MOCJIEA0BATEIBbHOCTH 2 Haxoxnenue npesaena nocienoparenbHocTed. UncnoBas nocnenoBarenbHOCTh. [Ipenen uncioBoi
nocjenoBaTeNbHOCTH. Ynco e.
IIpakTHyeckoe 3ansTHe Ne 3: 8
1 | Pemrenue 3a1a4 Ha HAXOXKICHHE MOCIEIOCTBAILIBHOCTHL
Tema 2.2. Cojep:xaHue y4eOHOro MaTepuasa
UYucnosas pynkums, ee 1 Omnpenenenue YrcaoBOM GYHKIUH, CIOCOOBI ee 3aaanus. [Ipocreiimue mpeodpasoBanus rpagkoB
CBOWCTBa U rpaduKu (dyukimii. CBOHCTBA (PYHKIIMH, IEPSUYMCIICHHBIC B COJICPYKaHUM YUeOHOI0 MaTepraa.
2 Haxoxnenune obmactu onpenenenus pyHknnn. Haxoxnenne 3HadeHus QyHKITUH, 3aJaHHON
AHAIMTUYECKH WIH TpadUIecK, 10 3HAYSHHUIO apryMeHTa U Haoo6opoT. [locTpoenue rpaduku
W3BECTHBIX CTENEHHBIX QyHKIMHU. [IpMeHeHne reoMeTpudeckue npeodpa3oBaHus (CIBUT U 6
nedopMaliuio) mpu nmocrpoeHuu rpadukos. I1o rpaduky QyHKIMN yCTaHABIMBAaHUE €€ BayKHEHIIINE
CBOHCTBa (MOHOTOHHOCTb, OTPaHMYEHHOCTh, YeTHOCTh, HEYETHOCTD, IEPHOAUIHOCTD,
HEMPEPBIBHOCTH).
3 | Yucnosas ynknust. CriocoOs! 3amanus Gpynkumu. ['paduku dynkumii. [Ipocretimme
npeoOpa3oBanus rpagukoB GyHKIUH. MOHOTOHHOCTb, OTPaHMYEHHOCTh, YeTHOCTh M HEUETHOCTb,
nepuoguuHocTh pynkiuu. O6patHas QyHKUuS.
IIpakTHyeckoe 3anaTHe Ne 4: 8
1 | Pemenue 3anau Ha Temy «HucnoBble QyHKIHNY.
Tema 2.3. Conep:xanue yueOHOro MaTepuaJa
ITpenen Gpynxumun 1 Omnpenenenue npenena Gpyskuuu B Touke. CBoicTBa npeaena QyHKUUU B Touke. @OpMyIIbl
3aMeyvaTeNbHBIX peaesoB. OnpeneneHue HenpepsBHOCTH QyHKIKHU B Touke. CBoiicTBa
HENPEPHIBHBIX (QYHKITUH. 4
2 Brruncnenne mpenens! QyHKIniA B TOUKe U Ha 6eckoHeuHocTH. [Ipeaen ¢pynkmym B Touke. OCHOBHBIE
cBoticTa npezena. [Ipexen gpynxuum B Touke u Ha 6eckoHeuHocTH. [Ipenen yuciaoBoi
nociuenoBatebHOCTH. [lepBbIil 1 BTOpOH 3aMedartenbHble npenensl. HenpepslBHOCT QyHKIMU B
TOYKE M Ha MpoMekyTke. CBOHCTBA HENPEPBIBHBIX (PYHKITHH.
Pasnea 3. [loka3aTtesn, JJjorapudpmuyeckas U creneHHasi QyHKIHMA 48
Conep:xanue yueOHOro MaTepuaJia
Tema 3.1. 1 HOUHSITI/IC CTETIEHH C 1eHCTBUTEIHHBIM nokasaTeseM H ee cBoiicTBa. CteneHs ¢ MPOH3BOJILHBIM
. JIeWCTBUTEIIBHBIM TIOKA3aTelleM U ee cBoicTBa. [IpeoOpazoBaHre U BHIYMCICHNE 3HAYCHUH 4
CreneHs U ee CBOICTBa .
MOKA3aTEeNbHBIX BRIPAKECHHH.
2 | BoimonHeHue AeCcTBUS HAJ CTETICHIMH. BrrdyrcieHne 3Ha4eHUs MOKa3aTeIbHBIX BBIPaKeHHUH.
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IMpakTyeckoe 3ansaTue Ne 5:

1 Brmonnenwne 3aganmii: «Ctenenn u KopHN», «MppannonaasHble YpaBHEHNS U HEPABEHCTBAY.

Tema 3.2.
Jlorapudme! u ux cBoiCcTBa

Coaepsxanue yueOHOT0 MaTepuaJia

1 Omnpenenenue norapudma uncna. CoiicTBa orapugpmos.

2 Brruncienue 3HaueHUS J'IOI‘apI/I(bMI/I‘lCCKI/IX BI)Ipa)KCHI/Iﬁ C IIOMOIIBIO OCHOBHBIX TOXICCTB U
BBIYUCIHUTEIIBHBIX CPEJICTB.

3 Jlorapudmer 1 ux cBoiicrBa. Harypansasie Jlorapudmel. [lecsatuansie norapudmsl. [Ipeodpasosanne
1 BBIYHCIICHUE 3HAYCHUH JIOrapru(pMUIeCKUX BHIPKEHHH.

4 [Ipeobpa3zoBaHuie U BEIYMCIICHUE 3HAUCHHUH JTOTapH(PMUIECKUX BBIPAKCHHH.

IIpakTu4yeckoe 3ansaTue Ne 6:

1 Brruncnenne norapupMuIecKux BhIpaKEHUH.

Tema 3.3.
ITokazarenbHasi,
JorapupmMudecKas u
cTerneHHas QyHKINH, UX
CBOWCTBa U rpaduKu

Conep:xanue yueOHOro MaTepuaJia

1 CoiicTBa 1 rpadUKH MOKA3aTEILHON, TOTapUPMUIECKON U CTENEHHOW (QYHKIINH.

2 | Iloctpoenue rpauKOB MOKA3aTEIbHBIX, IOTApUPMHICCKUX QYHKIUN MPH Pa3IMYHBIX OCHOBAHUAX U
Ha HUX WIIIOCTPUPOBAThH CBOMCTBA (DyHKIHMIT; PEO0OPa30BBIBATE STH I'PadUKH ITyTEM CIIBUTa U
nedhopMarum.

3 [NokazarenbHas, TorapudmMuydeckas, cterneHHast QyHKIIMH, UX CBOWCTBA U TpaduKu.

IIpakTHyeckoe 3ansaTHe Ne 7:

1 ‘ [HocTpoenne nokazaTeabHBIX JIOTapU(PMUUECKUX U CTEIIEHHBIX TPa(QUKOB (QYHKIIHH.

Tema 3.4.
Iloka3arenbHble U
Jorapu@MHUIECKUe YpaBHEHHS
Y HEPaBEHCTBA

Coaepsxanue y4eOHOro MaTepuaJia

1 CriocoOblI penieHuns MPOCTEUIINX MTOKA3aTENbHBIX U JIorapu(MUUecKux ypaBHeHHH. CrocoOBI
peleHus OKa3aTeNbHBIX U JIoTapu(MUUECKIX HEPaBEeHCTB. PellieHre HeCI0KHbBIX YpaBHEHHH.

2 | llokasaTtenbHble U Jlorapupmuueckie ypaBHeHus. CriocoObl pelieHus NPOCTEHIINX U CBOISAIINXCS K
HUM II0Ka3aTeJIbHBIX U Jorapu(MuUecKux ypaBHeHUH. [lokazaTenbHble U jorapupmMuuecKie
HEpPaBEHCTBA.

IIpakTHyeckoe 3ansaTHe Ne 8:

1 Pemrenue HpOCTCﬁH.IHX IMOKa3aTCJIbHbBIX U J'IOI‘apI/I(i)MI/I‘leCKI/IX HCPABCHCTB.
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Pasneua 4. Tpuronomerpndeckue GyHKIHA

46

Coaep:xanue yueOHOT0 MaTepHuaJia

1 Onpenenenne paanana, GoOpMyITbI IEpEBOIa TPAAYCHON MEPHI yTila B paiuaHHyI0 U 00PaTHO.
Omnpenenenus cuHyca, KOCHHYyCa, TAHI€HCa U KOoTaHreHca uyncia. OCHOBHBIE (POPMYIIBI
TpuroHoMeTpuH. IloHsATHSA 00paTHBIX TPUTOHOMETPUYECKUX (DYHKIHUH.
2 | BoruncieHue 3Ha4eHUS] TPUTOHOMETPUYECKUX (DYHKLIUH € 3aaHHON CTENIEHbIO TOYHOCTH.
[IpeobOpa3oBaHye TPUTOHOMETPUIECKHUX BBIPAKEHH, HCIIOIB3Ysl TPUTOHOMETPHUYECKHE (POPMYIIBL.
3 | Pamnannoe nzmepenwue yrio u ayr. COOTHOLICHHUSI MKy TPaJAyCHOMN U paJiuaHHON MepaMH yria.
Tema 4.1. CuHyc, KOCHHYC, TAHI'€HC, KOTAHI'€HC Yuclia. TpuroHomerpuueckie GyHKINU YUCIOBOTO apryMeHTa, 8
ToxnecTBeHHbIE 3HAKU MX 3HAYCHHUH.
peoOpazoBaHUs 4 CoOTHOIIEHUS] MEXYy TPUTOHOMETPUIECKUMH (PYHKIHSAMHU OJHOTO aprymenTta. Gopmyiisl
npuBeaeHus. YeTHOCTh U HEUETHOCTh TPUTOHOMETPHUECKUX QYHKIHH. DOopMyIIBI CTIOXKEHHUSI.
dopMysibl ABOMHOTO U MOJIOBUHHOTO apryMenTa. [IpeoOpa3oBaHusi CyMM TPUTOHOMETPUYECKUX
(dhyraxmii B mpousBeneHus. [IpeoOpazoBanue nponsBeeHUi TPUTOHOMETPUIECKIX (DYHKIIHHA B
cymmbl. [leppoanvHOCTh TPUTOHOMETPpUYECKUX (QYHKIMH. Bbuncnenne 3HaueHUi 1 TOKISCTBCHHBIC
peoOpa3oBaHMsl TPUTOHOMETPHUYECKHX BbIpakeHuil. OOpaTHbIe TPUTOHOMETPUYECKUE QYHKIHH.
IIpakTHyeckoe 3ansaTHe Ne 9: 8
1 | Brimonnenue 3apanus: «ToxxaecTBeHHbIE TPE0OPa30BaAHUS.
Conep:xanue yueOHOro MaTepuasa
1 CaoiicTBa 1 TpauKK TPUTOHOMETpHUECKUX GyHKIMH. CBolicTBa U Tpaduku oOpaTHBIX
TPUTOHOMETPHUECKUX (PYHKIHH. 8
Tema 4.2. 2 | lloctpoenue rpauKOB TPUrOHOMETPUUIECKUX (DYHKIMH M HAa HUX WIUTFOCTPUPOBATh CBOWCTBA
CsoiicTBa u rpaduku (hyHKIHIT; TPUMEHSITh TEOMETPUYECKHE MTPpeoOpa3oBanust (CABUT U 1e(hOPMAITUIO) IIPH TOCTPOCHUN
TPUTOHOMETPUUECKUX rpaguKoB.
GbyHKIMIA 3 CoiicTBa 1 rpauKH TPUTOHOMETpHUYECKHX QyHKIMA. [locTpoeHre reoMeTpuiecknx
npeoOpa3oBanuii (casura u aedopmannn). CBoiicTBa 1 rpad Uk 0OpaTHBIX TPUTOHOMETPUIECKUX
(hyHKIHIA.
IIpakTuyeckoe 3ansaTue Ne 10: 8
1 ‘ [HocTpoenne rpadukoB TPUTOHOMETPUIECKUX (HYHKIIUH.
Tema 4.3. Coaeprxanue y4e0HOro MaTepuaJia
Tpuronomerpudeckue 1 Crioco0s! penieHust MPOCTEHITNX TPUTOHOMETPHUIECKHUX YpaBHEHNH. CIOCOOBI pemeHus MPOCTENHIINX 6

YpaBHCHUA U HCPABCHCTBA

TPUTOHOMETPHUICCKNX HEPABCHCTB.
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Pewienne nmpoctedux TPUrOHOMETPUYECKUX YPABHEHUM. PerieHre HeC0KHbIX YPAaBHEHUM,
CBOJIAIIUXCSA K MTPOCTEHUIITNM C TTIOMOIIBIO TPUTOHOMETPHUIECKHX (opmyn. Pemenne mpocTedmx
TPUTOHOMETPUUYECKUX HEPABCHCTB.

3

HpOCTefIHIPIe TPUTOHOMETPHUYICCKHUEC YPABHCHUS. CriocoObI peUICHUA TPUTOHOMETPHUICCKUX ypaBHCHI/IfI.

TpuronomeTpudeckre HepaBeHCTBa PerieHue mpocTelimmx TpuroHOMETPUYECKUX HEPABEHCTB.

IIpakTnyeckoe 3ansaTue Ne 11:

1

Pemenue 3anau Ha TeMy «TpuroHoMeTpuuecKkue ypaBHEHUSI U HEPaBEHCTBAY.

Pazpen 5. IuddepenuuaibHble HCUYUCTCHUS

34

Tema 5.1.
[pousBoaHas GyHKINU

Conep:xanue yueOHOro Marepuasa

1

OmnpeneneHre MPOU3BOTHON, €€ TeOMETPHUYECKUI 1 MexaHndeckuit cMbich. [IpaBuna u Gpopmybr
muddhepennrpoBanus pyHknuid. Onpenenenue quddepenimana GyHKIHA U €T0 TeOMETPHIECKUI
cMbici. OnpeneneHne BTOPOil MPOM3BOIHOM, ee pu3ndecKuid CMBICIL.

Hduddepennnpoanne QyHKIUN, HCTIONB3Ys TAOIUIYy TPOU3BOAHBIX U MpaBuiia AuddepeHIMPOBaHMS,
HaXOJIUTh IPOM3BOJHBIE CIOKHBIX QyHKIMN. Boruncienue 3HaueHus MPOU3BOIHON QyHKIMK B
yKa3aHHOH Touke. Haxoxaenue yrioBoro ko3hduipenTa u yria HakjIoHa KacaTelbHOM, COCTaBIIeHHE
YpaBHEHUS KacaTelNbHOW U HOPMaJH K rpaduKy GYHKIUH B JaHHON TOUKE.

Haxoxnenne ckopoctu u3MeHeHHs (PYHKIHHU B TOUYKE.

[TpumeHeHue MPOU3BOIHON [T UCCIIEIOBAHNUS peabHBIX (PU3NUECKUX MPOLECCOB (HAXOKICHUS
CKOPOCTH HEPAaBHOMEPHOTO JIBUKEHUSI, YIJIOBOM CKOPOCTH, CUJIbI IEPEMEHHOIO TOKA, JIMHEHHOMN
IUIOTHOCTH HEOJTHOPOAHOTO CTEPKHS H T.1.).

HaxosxneHne npon3BoIHBIX BTOPOTO MOPSAIKA, IPUMEHEHHE BTOPOH MPOU3BOIHON /ISl peLLIeHUs
(bu3MYeCKUX 3a/ad.

Haxoxnenue nuddepennunana GyHkmy, ¢ noMmoupio quddepennuana, mpuoIMKeHHOE BEIYNCIICHHE
3HA4YCHUs M NpupalieHus: QyHKIMU B YKa3aHHOH TOUKE.

[IpousBogHast, ee reoMeTpHIECKUN 1 MEXaHUUECKHH CMBICI. [IpOon3BOIHBIE CyMMBI, IPOU3BEACHHUS U
YaCTHOTO JIBYX (DYHKITHH.

[IpousBogHast cteneHHON QyHKIIMU C HATYpalbHBIM Noka3zaresneM. [IponsBogHas
TPUTOHOMETPUUECKUX (PYHKIIHH.

[Ipaewuiio nuddepeHUPOBaHUS CIIOKHOM 1 00paTHO# QyHKIMH. [Ipon3BOAHbBIC TIOKA3aTEIBHOM,
norapupMUIecKoil 1 0OpaTHBIX TPUTOHOMETPUIECKUX (DYHKITUH.

Bropas npousBoHas u ee GUINIECKUI CMBICIL.

Huddepenunan Gynkuu u ero reomerpuueckuii cMeici. [lpunoxenne auddepennuana k
NPUOJMKEHHBIM BBIYHCIICHHSIM.
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IIpakTuyeckoe 3ansiTue Ne 12:

1 | [Hoctpoenune rpaKOB TPUTOHOMETPUIECKUX (DYHKIIHIA C TIOMOIIBIO TTPOU3BOIHOM. 8
Coaepsxanue yueOHOT0 MaTepuaJia
1 | HeobxoauMeie U 1OCTATOUHBIE YCIIOBHS BO3PACTaHUS U YObIBaHUS (DYHKIINH, CYLIECTBOBAHUS
JKCTpEeMyMa.
HeoOxonumple B 1OCTATOYHBIC YCIOBUS BBITYKIOCTH U BOTHYTOCTH rpaduka GyHkiuu. OnpenencHue
TOYKH meperuoa.
OO61mas cxeMa nocTpoeHusl rpaduKkoB (QYHKITHHA ¢ TOMOIILIO TPOU3BOAHON. [IpaBuiio HaxoXx IeHUS
HanOOJBINET0 U HANMEHBIIETO 3HAUYCHUS (DYHKIIMU HA TIPOMEXKYTKE. 8
2 | [lpumeHeHue MPOU3BOTHOM TS HAXOXKICHHSI TPOMEKYTKOB MOHOTOHHOCTH M DKCTPEMYMOB (DYHKITHH.
Haxosxaenue ¢ TOMOIIBIO TPOU3BOAHOM MTPOMEKYTKOB BBITYKIOCTH U BOTHYTOCTH rpaduka GyHKIUH,
Tema 5.2. TOYKH IIeperuoa.
HccnenoBanne QpyHKIHHU C IIpoBeneHue UccaeI0BaHUS U TIOCTPOESHHE IPAUKOB MHOTOUICHOB.
MOMOIIBIO TIPOU3BOTHOM HaxoxneHue HanOobIIEro ¥ HAUMEHBIIIETO 3HAYCHHS (DYHKIIUH, HEPEPHIBHON Ha IPOMEXKYTKE.
Pemenne HeCTOKHBIX IMMPUKIIAIHBIX 3a4a4 Ha HAXOXKACHUC HaI/I6OJ'IBHII/IX 1 HaUMEHBIINX 3HAaUYeHUH
peanbHbBIX BEJIUYHH.
3 | IlpusHaku Bo3pacTaHus M yObIBaHUS QyHKIHNU. DKcTpeMyM pyHkmu. ccnenoBanne GyHKIINN Ha
JKCTpeMyM. BBIyKI0CTh M BOTHYTOCTh Tpaduka ¢pynkiun. Touku nepernda.
[TpumeneHue MPOU3BOTHOM K MOCTpOeHHUIO TpadukoB QyHKIMH. Hanbonbliee 1 HaUMEHbIIIee
3HAYCHUST PYHKIMH HA TPOMEKYTKE.
HaxosxieHre HanOOoJIbIIEero ¥ HAMMEHBIIIETO 3HAYCHUH QYHKIMH C TOMOIIBIO IPOU3BOTHOM.
IIpakTuyeckoe 3ansaTHe Ne 13: 10
1 ‘ Peumenue 3ana4y Ha TeMy: «IIpousBoHas».
Pa3znen 6. UuTerpanbHoe HCUHMCIEHUE, 24
Conep:xanue yueOHOro MaTepuaJia
1 | Beruncnenue HeonpeaeIeHHBIX HHTETPAJIOB METOIOM HEMOCPEACTBEHHOTO HHTETPUPOBAHUS U 4
Tema 6.1. METOJIOM IOJICTAHOBKH.
HeormnpeneneHnslit nHTErpa Brrunciienne HeonpeaeaeHHOr0 HHTErpaja METOA0M HHTETPUPOBAHHS IO YACTSIM.
IIpakTuyeckoe 3ansaTue Ne 14: 8

1

Pemenue 3amau Ha Temy: «HeonpeneneHHbINH HHTErpa».
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Tema 6.2.
OnpeneneHHbli HHTETpal

Coaep:xanue yueOHOT0 MaTepHuaJia

1

OrnpeaeneHne ONpeeICHHOT0 HHTETPajia, €r0 TeOMETPUISCKUA CMBICH U CBOMCTBA. CITOCOOBI
BBIYHCIICHUS OIPEICICHHOTO0 UHTETpaa.

[NoHsiTHe KPUBOJIMHEHHON Tparenuu, CriocoObl BEIYUCIICHUS TUIOMIAACH KPUBOJIUHECHHBIX TPaIeIuil ¢
TOMOIIIBIO OTPEIEIEHHOT0 UHTETpaa.

Crioco0BI BEIYHCIIEHUS 005EMOB TEJI BPAIICHHUS C TIOMOIIBIO ONMPEICIICHHOTO HHTETpaJa.

BrruncieHne onpeieseHHOro HHTErpaia ¢ TOMOIIBI0 OCHOBHBIX CBOWCTB U (hopmysibl HeroToHA-

JleiiOnuna. HaxoxaeHue miomaan KpUBOJUHEHHBIX Tpaneiuii. Haxoxnenue 00beMOB TeJl BpaIllCHU.

Pemenne mpocTedmmx MpUKIAIHBIX 33]1a4, CBOJISIIIXCS K HAXOXKJICHHUIO HHTETpaa.

OrnpeaeneHHblil HHTErpall U €ro reoMeTpuieckuil cMbicia. OCHOBHBIE CBOMCTBA ONPEIEICHHOIO
uHTrerpana. CriocoObl BEIUUCICHUS ONIPEEICHHOIO HHTErpala.

Beruncnenne miomanei miockux GUryp ¢ NoMoubio ONpeAeIeHHOro HHTerpaia Beruucnenue
00BbEeMOB TeJl BpauieHusl. Perenne npukiIagHbIx 3aa4 ¢ HOMOLIBIO ONPENEISHHOI0 HHTErpaa.

IIpakTHyeckoe 3ansaTHe Ne 15:

1

Pemenue 3agau Ha TeMy: «OnpeaeneHHbIH HHTErpa.

Pa3zen 7. BekTopbl U KOOPAUHATHI

14

Tema 7.1.
BekTophl Ha IIJIOCKOCTH U B
MPOCTPAHCTBE

Coaepsxanue y4e0HOro MaTepuaJia

1

Ornpexaenenue BeKTOpa, NeUCTBUN HaJ BekTopamu. CBOMCTBA IEHCTBUI HaJl BEKTOpaMH.

ITonsiTHE IPSIMOYTONBHOM JEKAPTOBOM CHCTEMBI KOOPAMHAT HA IJIOCKOCTH U B IPOCTPAHCTBE.
[IpaBuna neicTBUid HaJl BEKTOPaMU, 3aJIaHHBIMU KOOpJIMHATAMU. POPMYJIbI /11 BBIYUCIEHUS IJIMHbI
BEKTOpA, YIJIa MEKIY BEKTOPAMU, PACCTOSIHUSL MEXAY ABYMsI TOUKAMU.

BexTops! Ha MIIOCKOCTH U B IPOCTPaHCTBE. [leiiCTBHA Ha/l BEKTOPAMHU.

IIpssMOYTOJIBHBIE KOOPAMHATHI HA IUIOCKOCTH U B IPOCTPaHCTBE. JIEHCTBUS HaJl BEKTOPAMH,
3alaHHBIMU KOOpAXHAaTaMu. DOpMyIIbI 171 BBIYUCIEHHS JUIMHBI BEKTOPA, yIila MEX/1y BEKTOpaMH,
PacCTOSIHUSL MEXKY IBYMs TOUKAMU.

IIpakTuyeckoe 3ansaTHe Ne 16:

1

Paznoxenue BCKTOpa Ha COCTaBJIAIOIIUC.

Pasnea 8. IlpsvMble ¥ II0CKOCTH B IPOCTPAHCTBE

24

Tema 8.1.
HavansHble mOHSATHS
crepeoMeTpun. Bzanmuoe
PacCIiojIoKCHUE NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE

Conep:xanue yueOHOro MaTepuaJia

1

OCHOBHBIE MOHATHSI CTEPEOMETPUHN. AKCHOMBI CTEPEOMETPHH U CIEACTBUA U3 HUX. B3anMHoe
PaCIIOJIOKEHUE NPSMBIX, IPSIMOM U IJIOCKOCTH, ABYX IUIOCKOCTEN B IPOCTPAHCTBE.

OCHOBHBIE TEOPEMBI O MAPAJUIETFHOCTH MPSAMON U TNIOCKOCTH, MAPAJIEIHOCTH IBYX TIOCKOCTEH.
CBoiicTBa MapajuIeNbHOrO NPOSKTUPOBAHHS U UX IPUMEHEHHUE I 300pakeHus: puryp B
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CTEpEOMETPHH;
[TonsiTHe yrita MeX Iy MPSMBIMH, YTIIa MEXIY MIPSIMOH H IIOCKOCTHIO;
OCHOBHBIE TEOPEMBI O MIEPIIEHANKYISIPHOCTH MPSIMOH U TNIOCKOCTH

VYcranaBnruBaHuE B IPOCTPAHCTBE MapaIeNbHOCTH MPSIMBIX, IPAMOI U INIOCKOCTH, ABYX IJIOCKOCTEH,
WCIOJIB3YsI TPU3HAKU U OCHOBHBIE TEOPEMBI O MapalIeIbHOCTH.

[IpumMeHeHne npu3HaKa NEPHIEHINKYIIPHOCTH MIPSIMON U MIIOCKOCTH, TEOPEMY O TPeX
HNEePHIEHIUKYIISIPaX AJIsl BBIYMCIICHUS YIJIOB U PACCTOSHUN B IPOCTPAHCTBE.

AXCHOMBI CTCPEOMETPUU U HpOCTCI\/IIIHI/Ie CJIICACTBUA U3 HUX. Bzaumnuoe PaCIoIOKCHUE IBYX IIPAMBIX B
IPOCTPAHCTBE. YT0J MEXIy HpsmMbIMU. [lapaniensHOCT IPAMOM U MIIOCKOCTH, apaJlIeIbHOCTh
iockocteid. [lapannensHoe MpoeKTUpOBaHUE B €ro CBOKCTBA. M300paxeHne GUryp B CTepeOMEeTpHUH.

IleprnieHAUKYASAPHOCTH NMPAMON U IITOCKOCTH. CBSA3b MEXKY NMapajlIeIbHOCTHIO U
MEPIEeHINKYIIPHOCTBIO MPSAMBIX U III0CKOCcTe. OpToroHansHOe MpoekTHpoBanue. [lepnenaukymnsp u
HAKJIOHHAsl. YTOJI MEXAY NPsIMOM U MJIOCKOCTHIO.

IIpakTu4yeckoe 3ansaTue Ne 17:

1 | Pemenue 3aa4 Ha Temy: «B3anMHOe pacrnonoxeHrne NpsIMBIX U TUIOCKOCTEH B TPOCTPAHCTBEY. 4
Conep:xanue yueOHOro MaTepuasa
1 | IloHsTHe ABYrpaHHOIO YyIia, yriia Mexay miockocTsamu. [lonstue nunerinoro yria. [Ipusnak
NEPNEHANKYISIPHOCTH ABYX IIIOCKOCTEM. 8
Tema 8.2. 2 | Beiuucnenue yriia MexXIy TUIOCKOCTSIMH.
JIBYTpaHHEIE YIilbl 3 | AByrpanHslid yroia. YTol MexX1y IIOCKOCTIMH. [lepeHanKyIspHOCTh JIBYX TNIOCKOCTEH.
IIpakTuyeckoe 3ansaTne Ne 18: 4
1 ‘ Pemenne 3ama4 Ha HAXOXKIAEHNUE ABYTPAHHBIX YIJIOB.
Pa3nen 9. 'eoMmeTpuyecKkue Tejia M NOBEPXHOCTH 16
Conep:xanue yueOHOro Marepuasa
1 | [lonsTHe MHOTOTPaHHUKA, €TO IOBEPXHOCTH, MMOHITHE IPABUIFHOTO0 MHOTOTpaHHMKA. OnpeaeneHus
NIPU3MBI, Mapajsiesienunena; Buasl npusM. OnpeaencHie NUPaMHIbl, TPaBUIbHON MHUPaMHUIbI
2 | Beiuucnenue u n300paxxeHne OCHOBHBIX JIEMEHTOB MPSAMBIX Mpu3M, upamu. [loctpoenne 6
T 9.1 IIPOCTEUINX CEYEHUH MHOTOTPAHHUKOB, YKA3aHHBIX BbILIE. BpIUKCIEHUE IUIOMAAM ATUX CEYEHUM.
MHOI?(I)VII"?)aI-;H.I/IKI/I 3 HOHS[TI/I? 0 F€OMETPUUYECKOM TEJIE U €ro MOBEPXHOCTH. MHororpanHuku. [Ipusma. Ilapannenenunen u
ero coiictsa. [Inpamuna.
CBolicTBa MapaJneNbpHbIX ceueHni B nupaMuje. [ToHsTHe 0 MpaBMIIBHBIX MHOTOIpaHHHKAX.
IIpakTuyeckoe 3ansaTue Ne 19:
1 | HaxoxaeHne OCHOBHBIX 2JIEMEHTOB MIPHU3M U MTUPAMUTI. 2
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Conep:xanue yueOHOro MaTepuaJa

1 | IlonsTue Tena BpalleHUs] ¥ TOBEPXHOCTH BpamieHus. OnpeaeneHus IUIHHpa, KOHyca, m1apa, cQepsl.
CBoiicTBa EPEUNCICHHBIX BbIIIE T€OMETPUUECKUX TeIl. 6
2 | Beruncnenue u n300paxxeHne OCHOBHBIE 3JIEMEHTHI MPSIMBIX KPYTOBBIX HIIUHIPA U KOHYCa, IIapa.
IlocTpoeHne npocTeHIMX CEUEHUI KPYTIIbIX TN, yKa3aHHbBIX BHIIIE; BEIUMCIECHUE ITOMAAN ITHX
Tema 9.2. CCUCHII
Tena BpameHus 3 | Tlose T
pxHOCTh BpameHus. Teno Bpamenus. Liunuaap u konyc. CedeHus LIMHAPA U KOHYyCca
iockocThio. lap u chepa. BzanmHoe pacnonokeHue IIockocTy U mapa. KacarenbpHas IockocTh K
chepe.
IIpakTuuyeckoe 3ansaTue Ne 20: 5
1 ‘ Pewenue 3anay Ha temy: «Tena BpalieHus.
Pazjnen 10. O0bembl U IUI01IAIM IOBEPXHOCTEH reOMeTPUYECKUX TeJl 25
Conep:xanue yueOHOro MaTepuaJa
1 | Ionsarus oobeMa reomeTprueckoro teia. Gopmysiel Ui BEIYUCICHNST 00bEMOB T€OMETPUYECKUX Tell,
TIEPEYNCIIEHHBIX B CO/ICPIKaHNH YIeOHOTO MaTepHaia. 10
Tema 10.1. 2 | Haxoxnenue o0beMa NpsIMOM MPU3MBI, TUPAMHJIBL, IPSIMOTO KPYTrOBOTO LWJIMHAPA U KOHYca, 1apa.
OOBEMBI TEOMETPHUECKHX TEI OGBEM FeoMeT 06
pudeckoro Tena. O0beM MpHU3MBbl, MUPAMHUIBL, IWIKHAPA, KOHYCa, TIapa.
IIpakTuyeckoe 3ansaTHe Ne 21: 9
1 | HaxoxneHne 00beMOB reOMETPUUYECKHX TEI.
Coaepsxanue y4e0HOro MaTepuasia
1 | ILomaau mOBEPXHOCTU TE€OMETPHUIECKOTO Tena. GOopMyIIb AT BRIYUCICHHS TUTOMA e TOBEPXHOCTEH
Tema 10.2. TEOMETPHUYCECKUX TeJI, IEPEUHUCICHHBIX B COJICPYKAaHUM yUeOHOT0 MaTepraa. 9
[Tnomanu noBepxHoCTEN 2 | HaxoxxzaeHue Iuomaay NOBEpXHOCTEH PU3MBI, TMPaMUIbL, IUIMHIPA, KOHYCa U IIapa.
3 | [Inomaap moBepXHOCTH reOMETpUYEcKOro Teina. 1nomanp noBepXHOCTH MPU3MBL, TUPAMUIBI,
[WIAHJPA, KOHyca M mapa.
IIpakTuyeckoe 3ansaTHe No 22:
1 | Pemenue 3ama4 Ha Temy: «Ilnomaan noBepxHoCTEN. 4
KoncyabTanuu 2
IIpome:xyTOUHas aTTECTALUSA 6
Bcero: 295
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6. INIAHUPYEMBIE PE3Y/IbTATBI
OCBOEHHA YYEBHOI O IIPE/IMETA

B pe3ynbrare uzydenus yueOHoro npeamera «MaTeMaTruka» o0ydyaromuiics
JOJKEH 00J1afaTh CICAYIOIIMMU Pe3yJIbTaTaMU:

JINYHOCTHBIMH Pe3yJbTATAMU OCBOCHUS MPOTPaMMBbl YIEOHOTO MpeaMeTa
SIBJISTFOTCSI:

1) dbopmynupoBanue u 0OBsICHEHHE COOCTBEHHOW MO3UIIMH B KOHKPETHBIX
CUTyalsiX OOIIECTBEHHOW XW3HM Ha OCHOBE IMOJYYEHHBIX 3HAHUN C TO3UINH
HOPM MOpaJiM W OOIIEYEIOBEUECKNX IIEHHOCTEH, MpaB © 00sS3aHHOCTEH
TpaKIaHUHA;

2) chopMHPOBAHHOCTH MHUPOBO33PECHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO Ppa3BUTHUA HAYKH; KPUTHUYHOCTH MBIIUICHUS, YMEHHE paclo3HaBaTh
JIOTUYECKUA HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh TUTIOTE3Y OT (haKTa;

3) TOTOBHOCTb U CIIOCOOHOCTH BECTH JIUAJIOT C IPYTUMU JIFOJIbMU, TOCTUTATh
B HEM B3aUMONOHMMAHMS, HAXOJUTh OOIIME LETW U COTPYAHWUYATH ISl UX
JIOCTHKEHUS,

4) HaBBIKK COTPYJHUYECTBA CO CBEPCTHUKAMHU, JETHbMHU MJIAJIIETO BO3pacTa,
B3pOCIBIMM B 0Opa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJE3HOM,  Yy4eOHO-
WCCIIEIOBATEILCKON, TPOSKTHOU 1 APYTHX BHUJIAX JCITCIBHOCTH;

5) TrOTOBHOCTP M CHOCOOHOCTh K OOpa3oBaHHMIO, B TOM YHCIE
caM000pa30BaHNI0, HAa MPOTSHKCHUH BCEH XKWU3HHU; CO3HATEIHLHOEC OTHOIICHHE K
HEMPEpPhIBHOMY OOpPa30BaHUIO KaK YCIOBHIO YCHEHUIHOW NpoQecCUOHATbHOW U
OOIIECTBEHHOU JICATCIILHOCTH;

6) 3CTeTUYECKOe OTHOIIICHUE K MHUPY, BKIIFOUAsi SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA;

7) 0CO3HAHHBIM BHIOOP OymyIei nmpodeccuy U BO3MOXKHOCTEH peaau3arun
COOCTBEHHBIX  JKM3HEHHBIX IUJIAHOB; OTHOIIEHHE K MpodeccuoHaIbHOM
JESATETLHOCTH KaK BO3MOXKHOCTH y4YacTHs B PEIICHUU JIMYHBIX, OOIIECTBEHHBIX,
rOCyapCTBEHHBIX, OOICHAITMOHAIBHBIX MPOOIIEM.

MertanpeaMeTHbIMH  pe3yJIbTATAMH OCBOCHMSI y4eOHOro IpeamMera
SABJISIFOTCS:

1) HaxoauTh W WU3BJIEKaTh HH(POpPMALMIO B Pa3IUYHOM KOHTEKCTE;
OOBSACHATh W ONKCHIBATH SIBJICHHS HAa OCHOBE TOJYy4YeHHOM WH(pOpMaINH;
aHAIM3UPOBaTh M MHTETPUPOBATH MOJYyUYECHHYIO HHGpOpMaIuio; (GpopMylInupoBaTh
npoOsiemMy, HHTEpPIPETUPOBATh M OLEHUBATh €€; JeNaTh BBIBOJBI, CTPOUTH
IIPOTHO3BI, PEJIaraTh MyTH PEIICHUS;

2) yMEHHE CaMOCTOSATEIBHO ONPENENATh LEIU AEATENBHOCTH U COCTABIIATH
IJIaHbI  JIEATEJIBHOCTH; CAaMOCTOATENIBHO OCYILECTBIISIT, KOHTPOJUPOBATH U
KOPPEKTUPOBATh JIEATEIBHOCTD; HMCIOJIB30BATh BCE BO3MOXKHBIE PECYPCHI IS
JOCTMIKEHHsI IIOCTaBJICHHBIX IEJIEM W pealu3alyy IUIAHOB JEATEIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUH B PA3JIMYHBIX CUTYALUIX;
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3) yMeHHe NPOAYKTHBHO OOIIAThCS W B3aWMOCHCTBOBATH B TPOIECCE
COBMECTHOM  NIESITENIbHOCTH, YYUTHIBATh  MO3UIMM  JIDYTUX  YyYACTHUKOB
NesATeabHOCTH, 3D (PEKTUBHO pa3peiaTb KOHPIUKTHI,

4) BlajeHUWE HaABbIKAMM I103HABATEJIBHOW, Y4eOHO-HCCIIEOBATENbCKON H
MPOEKTHOM JESATENbHOCTH, HAaBBIKAMHU pa3pelieHus Npo0sieM; CIOCOOHOCTh |
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TTOMCKY METOJIOB PEIlICHUs MPAKTUYECKUX 3a/1a4,
MPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHUS;

5) TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEILHOH WH(OPMAIIMOHHO-
MO03HABATENIbHOM AESITENbHOCTH, BKIIOUYAss YMEHHUE OPUEHTUPOBATHCSA B PA3IMUHBIX
UCTOYHUKAX HH(pOpMAIMM, KPUTHUYECKH OLEHUBATh M HMHTEPHPETUPOBATH
uHbOpPMAIINIO, TOTYYaEMYIO U3 Pa3TUYHBIX HCTOUHUKOB;

6) YMEHHE UCIIOJIb30BaTh CpencTBa MH(}OpPMaATMOHHBIX 151
KOMMYHHKAITHOHHBIX TEXHOJIOTHI B PEIICHHMH KOTHUTUBHBIX, KOMMYHHKATHBHBIX
U OpPraHMU3allMOHHBIX 3a7ad ¢ COOMIOACHUEM TpeOOBaHUI 3PrOHOMUKH, TEXHUKU
0€30M1aCHOCTH, TUTUMEHBI, PECYpCOCOEpPEKEHUs, MPABOBBIX U ATHUECKUX HOPM,
HOPM MH(OPMAIIMOHHOM 0€30MaCHOCTH;

7) BIaZeHHUE SI3BIKOBBIMU CPEICTBAMU — YMEHHE SICHO, JIOTUMHO U TOYHO
U3JIarath CBOIK TOUYKY 3pEHHUs, UCTIOJIb30BaTh a/ICKBAaTHbIE SI3bIKOBBIE CPEJICTBA;

8) BiaJeHUME HaBbIKAMU I[I03HABATEJIBHOM pediieKcuM KaK OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBUII M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJIbTaTOB U
OCHOBaHUI1, TPaHUI] CBOETO 3HAHUSA W HE3HAHMS, HOBBIX MO3HABATENHHBIX 337a4 H
CPEICTB MX JOCTH)KCHUS.

IIpeaMeTHBIMH pe3yJIbTATAMM OCBOCHHS YICOHOTO MpeAMETa SBIISIOTCS.

1) chopMUpOBaHHOCTH MPEJACTABICHUN O MaTEMaTUKE KaK 4acTU MHUPOBOM
KyJIbTYphl B O MECTe MaTeMAaTHKH B COBPEMEHHOW IMBWIM3AIIMH, O CIIOCO0ax
ONMMCAHMS HAa MATEMaTHYE€CKOM SI3bIKE SIBJICHUN PEAJIbHOTO MHPA;

2) chopMupOBaHHOCTH MPEACTABICHUN O MATEMATUYECKUX MOHATHUSIX KaK O
BOKHEUIITUX MATeMATHUYECKUX MOJIEISAX, MO3BOJISIONIMX OMHMCHIBATh W HU3YyYaTh
pa3Hble TPOIECCH W SIBICHUS, MOHUMAaHUWE BO3MOXKHOCTH aKCHOMATHUYECKOTO
MOCTPOCHUSI MATEMAaTUYECKUX TEOPUIA;

3) BiajieHre METOIAMH JTOKA3aTeNIbCTB U AJITOPUTMOB PEIICHHUS, YMEHUE UX
MPUMEHSTh, TPOBOJUTH JOKA3aTEIbHBIC PACCYXKIICHHSI B XOJI€ PEIICHUS 3a/1ay;

4) BHaJeHWE CTAHIAPTHBIMM TpHEMAMU PEIICHUS PAIlMOHAIBHBIX M
HUPpaMOHATBHBIX, TOKA3aTCIBHBIX, CTENIEHHBIX, TPUTOHOMETPUYECCKUX YPaBHCHHM
¥ HEPABCHCTB, UX CHCTEM; MCIIOJIb30BAHUE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B
TOM YHCJIC JUISl TIOMCKAa MYTH PEIICHHS M WIIIOCTPAIlMU PEIICHUS YpaBHEHUN H
HEPaABEHCTB;

5) chopMUpPOBAHHOCTh MPEACTABICHUM 00 OCHOBHBIX MOHSTHAX, UIESIX U
METO/IaX MaTEeMaTUYECKOTO aHaJN3a;

6) chopMUPOBAHHOCTH MPEACTABICHUHN O TPOIECCaX U SBICHUIX, UMEIOIINX
BEPOSITHOCTHBIN XapaKTEP, O CTATUCTUICCKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MU-
pe, 00 OCHOBHBIX TOHATHUAX DOJEMEHTAPHOM TEOpPUH  BEPOSITHOCTEH;
c(hOpPMHPOBAHHOCTh YMEHUN HAXOJUTh U OIEHWBATh BEPOSTHOCTH HACTYIUICHHSI
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COOBITHI B MPOCTEUIINX NPAKTUYECKUX CUTYALMSIX U OCHOBHBIE XapaKTEPUCTHKHU

CJ]Y‘-I&ﬁHBIX BCJINYNH,

7) BJIAACHHUC HABBIKAMH HCIIOJIB30BaHUS I'OTOBBIX KOMIIBIOTCPHBIX IIPOT'PAMM

IIpu pCUHICHUH 3a/1a4.

B mporecce ocBoeHus ydeOHOro mnpeameTra y OOYYarOMIMXCS JOJKHBI

dbopmupoBatbes o6mume komnereHuu (OK).

OcBoenune coaepkanusi yaeOHoro mpeamera «Martemartuka» obecrieunBaeT
dbopMUpOBaHHE W DPA3BUTHE VHUBEPCATIbHBIX YUEOHbIX Oelcmeuti B KOHTEKCTE
IPEEMCTBEHHOCTH (POPMHUPOBAHUS OOIIUX KOMITETEHIIUH.

Buabl yHuBepcaabHbIX y4eOHBIX AedCTBHI

O6mme komnereHuuu (B
coorBeTcTBUH ¢ PI'OC CIIO no

crnenuajJbLHOCTH)
CdopMUpOBaHHOCTh TPEACTABICHUN O MaTeMaTHUKE Kak
YacTh MHUPOBOM KymnbTypbl U o Mecte MaremaTuku B | OK 01, BeiOupatb cnocoObl
COBPEMEHHOM MHMBWIM3AIHNHA, O CIIOCO0AX ONHMCAHHS Ha | PEIICHUS 3a1a4

MaTEeMaTUYE€CKOM SI3bIKE SIBICHUM pC€ajIbHOI'0O MHpAa.

Ymenue YIIPaBJIATH CBOEH [O3HABATEJIbHOMN
JEATEIbHOCTBIO,  MPOBOJUTH  CAaMOOLIEHKY  YpPOBHSA
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO Pa3BUTHSI.

YMenue OMMPEACIIAThL HCJIM W 3adadyu ACATCIBHOCTH,
BI)I6I/IpaTB CpCACTBA UX JOCTUIKCHHA Ha IIPAKTUKC.

VYMeHHne ucnoiab30BaTh pa3jindHbIl€ HUCTOYHUKHU  JIA
MMOJIYYCHHA CBGI[CHI/Iﬁ MaTeMaTHIeCKOM HAIpaBJICHHOCTHU U
OLICHUBATb € AOCTOBEPHOCTDH AJIA JOCTHUKCHUA
IIOCTAaBJICHHBIX IICJ'ICfI n 3aa4.

['OTOBHOCTHh CaMOCTOSTEIBHO ,Z[06BIB8.TB HOBBIC OJIA ce0s
CBCIACHUA MaTeMaTHICCKOM HaIpaBJICHHOCTH, HCIIOJIb3Yys
JJI1 3TOTO JOCTYITHBIC UCTOYHUKHU I/IHq)OpMaI_II/II/I.

YMenue BBICTpauBaTh KOHCTPYKTUBHBIE
B3aMMOOTHOIICHHS] B KOMaH/Ie TI0 PEeUICHUIO OOIIUX 3a/1a4
B 00J1aCTH MaTEMAaTHKE.

['0TOBHOCTH K NMPOJOKEHUIO 00pa30BaHMUs, MOBBIIICHUIO
kBaupuKkauuu B M30paHHOM  MpodeccruoHaNbHON
JESATEIBHOCTH, MCIOJb3Yys IMOJyYEHHbIE MaTeMaTHUECKHE
3HaHUA.

BJ'Ia}IeHI/Ie METOJaMH  J0Ka3aTCJIbCTB W  aJITOPUTMOB
peHICHUA; YMCHUC nux MMPUMCHATD, MMPpOBOIUTH
JOKa3aTCIbHBIC PACCYXKACHHA B XOA€C PCIICHUA 3a1a4.

UyBCTBO IOpAOCTH U YBaXXEHUsA K HMCTOPUU PA3BUTUA U
JOCTHKEHUSIM OTEUECTBEHHOW HMH(OPMATUKH B MHUPOBOMH
UHAYCTPUH WH(POPMAIIMOHHBIX TEXHOJIOTHH.

Oco3HaHmEe CBOETO MecTa B MH()OPMAITMOHHOM OOIIECTBE.
['OTOBHOCTE M CIIOCOOHOCTL K CaMOCTOSTEIBHOH H
OTBETCTBCHHOM TBOPYECKOM eI TEITLHOCTH c
HUCIIOJIB30BAHUEM I/IH(l)OpMaI_[I/IOHHO-KOMMYHI/IKaI_[I/IOHHLIX
TEXHOJIOTHH.

npodeccCHoHaNBbHON /1eATeIbHOCTH
MPUMEHUTEIIPHO K  Pa3JIMYHBIM
KOHTEKCTaM.

OK 02. OcymecTBisTh MOUCK,
aHan3 u HWHTEPITPETAIHIO
uH(popManui, HeoOXOTUMOM s
BBITTOJTHEHHS 3a7a4
npodhecCHOHANBHOM NeTENbHOCTH.

OK 03. IInanupoBaThb u
pean30BbIBATh CcOOCTBEHHOE
npodecCHOHATbHOE M JIMYHOCTHOE
pa3BUTHE.

OK 04. PaboraTh B KOJJIEKTHUBE U
KOMaHJIE, 3¢ dexTuBHO
B3aMMOJIECTBOBATh C KOJUIETaMH,
PYKOBOJICTBOM, KJIMCHTAMH.

OK 05. OcymecTBisiTe YCTHYIO H
IIMCbMEHHYI0O KOMMYHMKAIMIO Ha
rocyJ1apCTBEHHOM A3BIKE
Poccuiickoit denepanuu ¢ y4eTom
0COOEHHOCTEH  COLMATBLHOIO |
KYJIBTYPHOI'O KOHTEKCTA.

OK 06. IlposBisTh TIpaxkIaHCKO-

MaTPUOTHYUECKYIO MO3UIIHIO,
JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHNE Ha OCHOBE
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YMeHue  HCHoJIb30BaTh  JAOCTHKEHUS  COBPEMEHHOMU
UHPOPMATUKU JUISL IIOBBILLIEHUS COOCTBEHHOTO
HWHTEJUICKTYaJIbHOTO pa3BUTHUS B BBIOpaHHOU
npo(ecCHOHANBHOM  JIEATENIBHOCTH,  CaMOCTOSTEIHHO
dbopMHUpOBaTH HOBBIC JUISt cels 3HAHUS B

npo(ecCHOHANBHOM  00JIACTH, UCHONB3YyS JJII  3TOTO
JIOCTYITHBbIC HCTOYHUKH HH(OPMAIIUH.

YMenue BBICTpPAanBaTh KOHCTPYKTHUBHBIC
B3aMMOOTHOIICHUA B KOMaH,HHOﬁ pa60Te o pPEICHUIO
06H_II/IX 3aga4, B TOM YHCIC€ C HCIIOJb30BAHUECM
COBPEMEHHBIX CPEACTB CCTEBBIX KOMMYHPIKaLIPlﬁ.

Ymenue YIIPaBJIATH CBOEH [M03HABATEJIbHOMN
JEATEIbHOCTBIO,  IPOBOJUTH  CAMOOLICHKY  YPOBHS
COOCTBEHHOTO MHTEJUICKTYaJIbHOTO PAa3BUTHSA, B TOM YHCIIE
C  HCHOJb30BAaHUEM  COBPEMEHHBIX  3JEKTPOHHBIX
00pa30BaTeNIbHBIX PECYPCOB.

VMeHne  BbIOMpaTh  TPaMOTHOE  IOBEJACHUE  IIPU
UCTIOJIb30BaHUHT pa3zHOO0Opa3HBIX CpeAcTB
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH KaK B
npo¢eCCHOHATILHOMN IS TEFHOCTH, TaK 1 B OBITY.

["'0TOBHOCTB K NMPOJOIKEHUIO 00pa30BaHMs U MOBBILICHUIO
KBaTMpUKaMA B HW30paHHOH  mpodecCHOHAIbHOU
NeSITeIbHOCTM ~ HAa  OCHOBE  Pa3BUTHS  JIMYHBIX
MH(}OPMallMOHHO-KOMMYHHUKAIIMOHHBIX KOMIETEHIUH.

Hcnonp30oBaHue  pas3IMUHBIX BUIOB  IIO3HABATEIBHOMU
NEATeTLHOCTH Il pelieHus WHQPOPMAIIMOHHBIX 3ajad,
MPUMEHEHHE OCHOBHBIX METOJIOB MMO3HAHUs (HAOMIOICHNUS,
OTNHUCAaHUsI, U3MEPEHUsI, SKCIIEPUMEHTA) NI OpTaHU3aIuU
yueOHO-UCCIeI0BATENbCKON U MPOSKTHON IeATEIbHOCTH C
WCIIOJIb30BaHUEM WH(OPMAIIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUH.

YMeHue UCHonp30BaTh  CpeacTBa  HMH(DOPMAIMOHHO-
KOMMYHI/IKaIII/IOHHI)IX TCXHOHOFI/Iﬁ B pCIHeHI/II/I
KOTHUTHBHBIX, KOMMYHHKATHBHBIX M OpraHH3allMOHHBIX
3a/a4 ¢ coOoieHneM TpeOOBaHUM YPTOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PeCYypcOCOepEeKEeHHsI, TPABOBBIX
u TUYECKUX HOPM, HOpM UHGOPMaIMOHHON
0€30I1aCHOCTH.

TPaIUIIHOHHBIX
0011eUEI0BEUECKUX LIEHHOCTEM.

OK 07. CopelicTBOBaTh
COXPaHEHHUIO OKpYKaIoIIeH Cpelbl,
pecypcocOepexeHuto, 3hHEKTHBHO
JICUCTBOBATh B  YPE3BBIYANHBIX
CUTYaIlUsX.

OK 08. Hcnonp3oBaTh CpeacTBa

buznueckoit KYJIbTYpbI JUTSL
COXpaHEHHUs u YKpEIUIeHUs
310pOBbs B npoiecce

MPOPECCUOHAIBHON 1€ TEIbHOCTH
U TOJJICp)KaHUs  HEOOXOIUMOro

YPOBHS buznveckoit
MOATOTOBJICHHOCTH.
OK 09. Ucnons3oBath

UH(QOPMAIIMOHHBIE TEXHOJOTUU B
pohecCuOHaANBbHON e TENbHOCTH.

OK 10. ITone3oBarncs
po¢eCCHOHAIBHON
JIOKYMEHTalHuen Ha

rocyaapCTBEHHOM U HMHOCTpPAHHOM
SA3bIKaX.

OK 11. Ucnoons3oBare 3HAHUS II0

¢buHaHCOBOM I'PaMOTHOCTH,
IUIAHUPOBATh
IpeINpPUHIMATENbCKYIO
JIeSITENIbHOCTD B

npogeccHoHaNIbHOH chepe.
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(. YCJIOBUA PEAJIM3AIIUH ITPOI'PAMMBI YYEBHOI O IIPE/IMETA

7.1. Tpebosanus K MUHUMATLHOMY MAMEPUATbHO-MEXHUUECKOMY
obecneuenuio.

Peanmmsanuss yueOHOro mpeaMera «Marematuka» TpeOyeT HaIHYHS
y4eOHOro kabMHeTa MaTEeMaTHKHU.

Obopyodosanue yuebnoco Kabunema: CTOJNBI, CTYJbs, YICHHUYECKas JTOCKa,
pa3IaToOYHbIN MaTepuall.

Texnuueckue cpedcmea 00yyeHUs.
— MYJBTUMEIUNUHBIN TPOEKTOD;
— TIepCOHAIBHBII KOMITbIOTEp (HOYTOYK).

7.2. Hugpopmayuonnoe odecneuenue 0oyuenus.

Ilepeyenb y4eOHbIX H3aaHuil, UHTEpHET-pecypcoB, IONMOJHHUTEILHOMN
JIUTEPATYPHbI

OCHOBHBIC HCTOYHHUKMH .
s npenooasameneii:

1. Bepuep A.JIL., Kapn A.Il. Maremaruka: anreOpa ¥ Hadajlla MaTeMaTU4eCKOTO
ananmsa, reomerpus 10-11 knmacc. — M.: «Ipocsemienuer, 2020.

2. Mypasun TI'.K., Mypasuna O.B. Marematuka: anrebpa u Havana
MaTEMaTUYECKOro aHaiau3a, reomerpus. AnredOpa M Hayajga MaTeMaTH4YeCKOro
ananmm3a 10-11 kmacc. — M.: «/Ipoda», 2020.

3. CmupnoB B.A., Cmupnoa W.M. Maremaruka: anrebpa U Haydana
MaTeMaTH4eckoro aHaimsza, reomerpus. ['eomerpus 10-11 xmacc. — M.:
«BEHTAHA-TI'PA®y, 2020.

s obyuarowuxcs:

1. Mep3nsk  A.I'., Homuposckuii [[.A., Ilomonckuit B.b., Axup M.C.
Marematuka: anredpa U Havajga MaTeMaTHYECKOTO aHanu3a, reometpus 10-11
kiacc. [lox pea. Ilononsckoro B.E. — M.: «IIpocBemnienuey, 2020.

2. llapeirua 1M.d. Marematuka: anredpa ¥ Hadajga MaTEMaTHYECKOTO aHAJM3a,
reometpus. ['eomerpus 10-11 kiace. — M.: «IIpocsemenne», 2020.
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o s

JlonoTHUTEeIbHbIE HCTOYHUKH
s npenodasameneti:

Anrebpa. OCHOBHOI KypcC C pElICHUSIMH U YKa3aHUSIMH: y4eOHO-METOINYECKOE
nocobue / H.JI. 3onorapéra, FO.A. Tlonos, H.JI. Cemennsena, M.B. ®denotos;
noA peaakuuet M.B. denoroBa. — Mocksa: Jlaboparopus 3Hanuii, 2018. — 579
C.

bapcykosa JI.B. I'eometpus. [Ipaktukym: yuebnoe nocodue / JI.B. bapcykosa.
— Munck: PecnyOnukanckuil HHCTUTYT TpO(ecCHOHATBFHOTO 00pa3oBaHUs
(PUIIO), 2020. — 104 c.

['openbckas JI.B. HauepratenbHas reomerpus: yueoHoe nocobue mia CIIO /
JLB. Topensckasa, A.B. KocrprokoB, C.1. IlaBnoB. — Caparos:
[TpodobpazoBanme, 2020. — 122 c.

3onorapésa H.J. I'eomerpusi. OCHOBHOM KypC C PEIICHUSMHU U YKa3aHUSIMU:
yaebHo-MeTouueckoe nocodue / H.JI. 3omorapésa, H.JI. Cemennsera, M.B.
®enoroB; o peaakiuen M. B. @egoroBa. — Mocksa: JlabopaTtopusi 3HaHMUIA,
2018. — 305 c.

Martematuka u wuHpopmaTtuka: ydeOHoe nocodoue / K.B. bamaun, B.H.
bauuieikos, A.B. Pykocyes, B.b. YTkun. — Mocksa: KauoPyc, 2017. — 361 c.
Hosak E.B. Beicmas matemaruka. AnreOpa: ydeOHoe mocobue mis CIIO/
Hosak E.B., Pszanoa T.B., HoBak W.B. — CaparoB, ExarepunOypr:
[IpodobpazoBanue, Ypanbckuit Gpenepanbubiii yausepeuret, 2019. — 115 c.
Cuxopckas I'.A. Anrebpa u Teopus uucen: ydeObHoe mnocodbue mna CIIO/
Cuxopckas ['.A. — Caparos: [Ipodobpazosanue, 2020. — 303 c.

CenoBa H.A. Jluckpetnas maremaruka: yuyeOHuk misi CIIO/ Cemoa H.A.,
CenoB B.A. — Caparos: [Ipodob6pazoBanue, 2020. — 329 c.

[Ilep6akoBa FO.B. Amnanutudeckass reomerpusi: ydebHoe mnocobue / HO.B.
[Ilep6akoBa. — 2-¢ uza. — CapartoB: Hayunas kuura, 2019. — 158 c.

s obyuarowuxcs:

Anrebpa m Hadanma matematudeckoro anaimmsa 10 — 11 wmaccer: yue6. st
oO1ieoOpa3oBar. ydpexjaeHuil: 6a3oBbiii ypoBeHb / [LIILA. Amumon, HO.M.
Kosnsarun, M.B. Tkauépa u np.] — 18-e uzn. — M.: IIpocsenienue, 2012. — 464 c.
bammakos M.M. Anrebpa u Havaia MaTeMaTHYeCKOro aHaiu3a (0a30BBIif
ypoBensb). 10 k1. — M., 2005.

bammakos M.M. Anrebpa u Hayaia MaTeMaTHYeCcKOro aHaiau3a (0a30BBIii
ypoBeHb). 11 k1. — M., 2005.

bammvakoB M.M. Maremaruka (6a30Bbiii ypoBenb). 10—11 k1. — M., 2005.
bammvakoB M.M. Marematuka. 3agaunHuk: ydeOHOe mocoOue — ams
00pa30BaTeNbHBIX YUPESKIEHUN Had. U cpeld. mpod. oOpazomanus / M.U.
bammakos. — 3-¢ u3n., crep. — M.: Akagemus, 2013. — 416 c.

bammvakoB M.M. Matemaruka: yueOnuk mst 10 k. — M., 2004.
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7. Teometpus 10-11: yue6. nmns oO0meoOpa3oBaT. y4dpekACHHM: 0a30BbIN U
npodui. yposuau / [JI.C. Atanacsn, B.®. byry3os, C.b. Kagomues u np.] — 22-
e u3n.— M.: [Ipocsemenne, 2013. — 255 c.

8. T'eomerpus. 10 — 11 kjacchl: y4eOHUK I ydaluxcs oOIeo0pa3oBaTeIbHBIX
yupexaeHuil (0a3oBblii U npoduibHbd ypoBHH) / .M. CmupnoBa, B.A.
CmupHOB. — 8-¢ u3., crep. — M.: Muemosuna, 2012. — 288c.
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