


IMosicuuTeLHAS 3aIMCKA.

PabGouass mporpamma 1o anredpe W Haydanam aHanmza aias 10 a kmacca (0a30BBI ypOBEHB)
pa3paboTaHa Ha OCHOBE TPeOOBAaHUH K pe3yJbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTeIbHOU
IpOrpaMMbl OCHOBHOT'O CpefHero oopa3zoBanusi JlaHremacckoro ropoJCcKOro MYHUIIMIAIBHOTO
aBTOHOMHOTO 001Ieo0pazoBaTenbHoro yupexaeHus «COLL Ne 1» na 2020-2021 yueOnsiii rog, ¢
yaeroM [IpumMepHO#l iporpamMmsbl 1Mo MareMaTthke U nporpammbl «lIporpamma mo anredpe». 10
kiacc // Marematuka: nporpammbl: 5S—11 kiaccei /A. I'. Mep3nsk, B. B. ITononckwuii, M. C. Skup,
E. B. bynko. — 2-e u3n., nepepad. — M.: Benrana-I"pad, 2020. — C. 108-134.

PaGouyasi nporpaMMa OpueHTHPOBAHA HA YYEOHUKM

1. Anrebpa m Hauvana martemaTudeckoro aHamm3a: 10 kiacc: y4yeOHUK IS ydalluxcs
obmieoOpazoBarenbHbIX yupexaceauii / A. I'. Mepansik, B. b. Ilononckwuii, M. C. Sfkup. —
M.: Benrana-I'pad.

2. Anrebpa m Hayanma maremMarnyeckoro ananmsa: 10 kjacc: IMIaKTHUECKUE MaTEpHAIIBIL:
nocobue Ay ydamuxcs obueoOpasoBaTtenbHbIX yupexaenuid /A. I'. Mepsnsk, B. b.
[Tomonckuit, E. M. Pabunosu4, M. C. Skup. — M.: Benrana-I'pad.

CornacHo yueOHOMY IUIaHy Ha M3ydeHue anreOpsl 1 Havana aHamsa B 10 a kimacce orBogutcst 70
YacoB B o, 2 4aca B HEJIEIIO.

I[Inanupyemble pe3y/bTaThl OCBOCHHS Y4eOHOI0 MpeaMeTa
Juunocmmuule

® BOCIUTAaHUE POCCHUICKOW TpaKTAHCKOW HWICHTUYHOCTU: MAaTPUOTHU3MA, YBAXKEHUS K
OTeuecTBY, OCO3HaHUE BKJIAJ]Aa OTCUYECTBEHHBIX YUEHBIX B Pa3BUTHE MUPOBOU HAYKH;

e (QopmMHupoOBaHME MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKH U OOIECTBEHHOW MPAKTUKU;

® OTBETCTBEHHOE OTHOLICHHE K 00Y4YEHHUI0, TOTOBHOCTh U CIIOCOOHOCTh K CAMOPa3BUTHIO U
caM0O0pa30BaHUIO Ha NPOTSDKEHUM BCEW JKU3HU; CO3HATENbHOE OTHOULICHHE K
HEMPEPHIBHOMY O0pa30BaHUIO KaK yYCIOBUIO YCHENTHOW mpodecCHOHATBHOU U
0O0IIeCTBEHHOH 1€ TEbHOCTH;

® 0CO3HaHHBIN BEIOOP OyaymIel mpodeccnoHanbHOM AeATENIbHOCTH Ha 6a3e OpUEeHTHPOBKH
B Mupe npodeccuii © TPOPECCHOHANBHBIX MPEANOYTCHHUH; OTHOIICHHE K
npodeCCHOHATIBHON /EATEIbHOCTH KaK K BO3MOXKHOCTH y4YacTHs B PELICHUM JIMYHBIX,
OOLIECTBEHHBIX, I'OCY/apCTBEHHBIX M OOIIEHAIIMOHAIBHBIX IMpo0ieM; (popmMupoBaHUE
YBaKUTEIBHOTO OTHOILIEHUS K TPYAY, Pa3BUTHE OIbITa YYACTHS B COLIUAIBHO 3HAYMMOM
TPyZe;

e yMEHHE KOHTPOJIHUPOBATh, OLIEHUBATh U AHAJU3UPOBAThH MPOILECC U PE3yIbTaT yueOHOU U
MaTeMaTHYeCKOM JesITeIbHOCTH;

e yMEHHE YIPaBJIATh CBOCH MO3HABATEIBLHOM e TEIbHOCTHIO;

e yMEHHE B3aUMOJICHCTBOBaTh C OJHOKJIACCHUKAMM, IETbMH MIIAJIIEro BO3pacTa H
B3POCIBIMH B 00pa3oBaTeIbHON, OOMIECTBEHHO IMOJIE3HON, Y4eOHO-UCCIEA0BATEIbCKOM,
IPOEKTHOM U JPYTUX BUAX JEATEIbHOCTH;

® KPUTUYHOCTh MBIIIJICHUS, WHHUIIMATHBA, HAXOAYUBOCTb, AKTHUBHOCTb IPH PpEIICHUH
MaTeMaTUYEeCKUX 3a/a4.

Memanpeomemmnule

pe2yisamugHble VHUBEepCalbHble YueOHble 0eucmausl:

® yMEHHE CaMOCTOSTEIbHO OIpPENeNsATh eI CBOEH JesITelNbHOCTH, CTaBUTh MU
¢dbopmynHpoBath A5 ce0st HOBBIE 3a1auul B yu&oe;

®  yMEHHUE COOTHOCUTH CBOM JICHCTBHUS C IUIAHUPYEMBIMH pe3yJIbTaTaMH, OCYIIECTBIIATh
KOHTPOJIb CBOEH JEATEIBHOCTH B Mpolecce JOCTHXKEHUS Pe3ysibTaTa, ONpeAeisaTh
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CrocoObl  JIEWCTBMM B paMKax TNPEAJIOKCHHBIX YCIOBHH H  TpeOOBaHWIA,
KOPPEKTUPOBATh CBOM JACHCTBHS B COOTBETCTBUHU C U3 MEHSIOIICICS CUTYallUEH;
YMCHHC CaMOCTOATCIIBHO IMpUHHUMATh peuicHud, MMPpOBOAUTD aHaJIn3 cBoOci
ACATCIIbHOCTHU, IPUMCHATL Pa3JIMYHBIC MCTOAbI ITO3HAHWS,

BIIQ/ICHUC HAaBBIKAMH TI03HABATEIILHOHM, y4eOHO-MCCIIEOBATENLCKON M TPOSKTHOM
ACATCIIbHOCTH,

no3HaeamelbHbvle YHUeepcajibHble )ﬂ{e6Hble oeticmeusi:

YMEHUE CaMOCTOSITENIIBHO OIpPEACNATh LEIM CBOEW JEATEIBHOCTH, CTaBUTh U
(dhopMynpoBaTh I ce0sl HOBBIE 33/1a4u B yuEoe;

YMEHHE COOTHOCUTb CBOM JIEHCTBUS C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIISITh
KOHTPOJIb CBOEH JEATEIBHOCTU B IIPOLIECCE IAOCTHIKEHHUs PE3YJbTaTa, ONPENCIATh
crocoObl  IEHCTBUH B paMKax TMpPeUIOKEHHBIX YCIOBUH W TpeOOBaHUIA,
KOPPEKTUPOBATh CBOM JCHCTBHS B COOTBETCTBUU C U3 MEHSIIOILICHCS CUTYyallUEH;
YMEHUE CaMOCTOSITEIIbHO IPUHUMATh PEIICHMs, M[POBOAWTH AHAINU3 CBOEH
NEeSATEIbHOCTH, IPUMEHSTh Pa3JINYHbIE METO/bI IO3HAHUS;

BJIQ/ICHUE HAaBBIKAMM I103HABATEJIbHOM, y4eOHO-HCCIIENOBATENBLCKON U TPOEKTHOM
NEeSATEIbHOCTH;

(dbopMHEpOBaHKE MMOHATUHHOTO ammapara, yMEHHUs cO371aBaTh 00OOIIEHNs, YCTaHABINBATD
aHAJIOTHH, KJIAaCCU(UIUPOBATh, CAMOCTOSATEIIEHO BHIOMPATh OCHOBAHUS M KPUTEPUU IS
KJ1accu(uKanuy;

YMEHUE YCTAaHABIMBATh [PUYUHHO-CIEACTBEHHbBIE CBS3H, CTPOUTH JIOTMYECKOE
paccyxaeHue, yMo3akitoueHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIIOTHH) U JIENIaTh
BBIBO/IBI;

dbopMUpOBaHHE KOMIIETEHTHOCTH B O0JIACTH UCHOJB30BaHUS HHMOPMAIIMOHHO -
KOMMYHUKAIIUOHHBIX TEXHOJIOTHUH,

YMEHHE BHIETh MATEMaTHYECKYIO 3a]auy B KOHTEKCTE MPOOIEMHON CUTYaIHsI B IPYTUX
JTUCLUIUIMHAX, B OKPYXKaIOIIeH KU3HU;

YMEHHE CaMOCTOATEIbHO OCYLIECTBIIATH MOUCK B Pa3jIMYHbIX HMCTOYHUKAX, OTOOp,
aHamM3, CUCTEMAaTH3alMi0 M Kiaccudukanuioo wuHpopManuu, HEOOXOIUMON JUis
pelIeHns MaTeMaTUYeCKUX Mpo0JieM, IPeACTaBIATh €€ B IOHATHON opMe; IPUHUMATD
pelieHrue B YCIIOBUSIX HETOJIHOW WM W30BITOYHOM, TOYHOW WJIM BEPOSATHOCTHOM
nH(pOpMallUM  KPUTUYECKHM OLEHUBATh M  HUHTEPIPETHPOBATh HH(OPMAIHNIO,
MIOJIy4aEMYI0 U3 PA3JIMYHBIX UCTOYHHUKOB;

YMEHHUE HCII0JIb30BaTh MaTeMaTHMYECKUE Cpe/CTBA HarIsqHOCTH (Tpaduku, TabIuIb,
CXEMBI U Jp.) ISl WITIOCTpallMy, HHTEPIPETAlUU, apryMEHTALlUH;

YMEHHUE BBIIBUTaTh TUIIOTE3bl MpPHU PELICHUWH 3aJaud, NMOHUMAaTh HEOOXOAMMOCTb MX
IIPOBEPKH; 5
MIOHMMAHHUE CYIIHOCTH aJTOPUTMHUUYECKUX TNPEANHCAHMA U yMEHHE JIEHCTBOBATH B
COOTBETCTBHUH C MPEATIOKEHHBIM aJITOPUTMOM.

KOMMYHUKAMUBHblEe YHUBEPCATIbHblE Vlte6Hbl€ oelicmeus:

LIeJIEHANPaBIEHHO MCKaTh U HMCIOJIb30BaTh WH(GOPMALMOHHBIE PECYpChl, HEOOXOIUMbIE
JUIs pellieHus: yueOHbIX 3a1a4 ¢ nomolsto cpencts UKT;

BbIOMpPATh, CTPOMTh M HCMOJIb30BAaTh aJIeKBATHYIO HWH(GOPMAMOHHYI MOJENb s
nepeladyd CBOMX MBICIEH CpelCcTBaMU €CTECTBEHHBIX M (POpPMalIbHBIX SI3BIKOB B
COOTBETCTBHUHU C YCIOBUSAMU KOMMYHUKAIUU;

IIpeomemmnoie
Buinycknuk nayuumcs:

Onemenmuol meopuu MHoxcecme u mamemamudeckou 102UKu

OHCpI/IpOBaTB Ha 0a30BOM ypOBHC3 INOHATHUAMU. KOHCYHOC MHOXCCTBO, J3JICMCHT
MHOXECTBA, IMOAMHOXCECTBO, IICPECCCUCHUEC U O6’be)II/IHeHI/Ie MHOXKECTB, 4YHCIIOBBIC
MHOX>XCCTBA Ha KOOpI[HHaTHOf/'I HpHMOﬁ, OTPEC30K, HHTCPBAJI,



OTepupoBaTh Ha 0230BOM yPOBHE MOHSITHSIMH: YTBEPKIACHUE, OTPUIIAHUE YTBEPKIACHUS,
WUCTUHHBIC W JIOXKHBIC YTBEPXKICHHS, MPUUYMHA, CICICTBUE, YACTHBIN Ciydail oOIiero
YTBEPKJICHUSI, KOHTPIIPUMED;

HAXOJUTh NepeceyeHre U 00beAMHEHNE IBYX MHOXKECTB, IIPEJICTABICHHBIX IpaduyecKu
Ha YUCIIOBOU MPSAMOW;

CTPOUTh HA YHUCJIOBOM NPSMOW IOJMHOYKECTBO YHCIOBOIO MHOXECTBA, 3aJaHHOE
MIPOCTEUIINMHU YCIIOBUSIMU;

pacrno3HaBaTh JIO)KHBIE YTBEP)KIEHUS, OLIMOKHM B PACCYXICHUAX, B TOM 4YHUCIE C
KCIIOJIb30BAaHUEM KOHTPIIPUMEPOB.

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

HCITI0JI30BaTh YMCJIOBBIE MHOXKECTBA HA KOOPJAMHATHOM MPAMON JUIsl ONMCAHUS pealbHbIX
MPOLECCOB U SIBJICHUI;
MMPOBOAUTD JIOTUYCCKUC PACCYKACHUA B CUTyallUAX HOBCCHHGBHOﬁ;

Yucna u 6bIPAINCEHUA

OnepupoBarb Ha 0a30BOM ypOBHE MOHSTHUSIMH: II€JIO€ YHUCIO, IEIUMOCTb YHCEN,
OOBIKHOBEHHAs! JIpoOb, JECATUYHAS JpoOb, PAIMOHANBHOE YHCIO, MNPUOIMKEHHOE
3HaU€HUE 4HCIa, 4YacTb, JI0JI1, OTHOLIEHHME, MPOLEHT, MOBBIIIEHUE W IOHMKEHUE Ha
3aJJaHHOE YKCIIO MPOIIEHTOB, MacIITa0;

OmepupoBaTh Ha 0A30BOM YpPOBHE MOHSTHSMHU: JIOTQpU(PM 4YHCIA, TPUTOHOMETPHYECKAsS
OKpPYXKHOCTb, TpaaycHas Mepa yIva, BeJIMYMHA YIJIa, 3aJaHHOTO TOYKOH Ha
TPUTOHOMETPUUYECKOM OKPYKHOCTH, CHHYC, KOCUHYC, TAHI'€HC U KOTAHI'€HC yIJI0B, UMEIOLINX
[IPOU3BOJIBHYIO BEJIUYUHY;

BBITOJIHATH apr(pMeTHUECKUE JeHCTBUS C LENBIMU M PallMOHATbHBIMH YHCIIaAMHU;

BBIIIOJIHATE HECIIOXXHBIC HpeO6pa3OBaHI/I$I YHUCJIOBBIX BBIan(CHHﬁ, COACpIKAIX CTCIICHU
qrces, 1100 KOPHU U3 Ynced, J100 Jorapudmsl yncer,

CpaBHHMBATh PALlMOHAJIBHBIE YUCIIa MEXIY COOOH;

OLIEHMBATh W CPAaBHUBATH C PAUOHAIBHBIMU YHCJIAMHU 3HAUCHHS LENbIX CTEICHEW YHCel,
KOpHEH HAaTypaJbHOH CTENEHU U3 YUCE, JOrapru(pMOB YUCEI B IPOCTHIX CIyYasix;
I/I306pa)KaTB TOYKAMH Ha YHUCIIOBOH HpHMOﬁ [CJIBbIC U pAlITMOHAJIbHBIC YUCJIA,

n300pakaTh TOYKaMU Ha YHCJIOBOM IMPSIMOH IIeJble CTENEHH YKCes, KOPHU HAaTypalbHOU
CTETIeHH U3 YHCEN, JJOTapu(MbI YHCEN B IPOCTHIX CIyYasX;

BBITOJIHATh HECJIOXKHBIE NPeoOpa3oBaHMs LENbIX U JAPOOHO-pAllMOHAIBHBIX OYKBEHHBIX
BBIPAXKECHMUIA;

BBIPAXKATh B IPOCTEHIINX CITydasix U3 PaBEHCTBA OJIHY IIEPEMEHHYIO Yepe3 APYTHE;
BBIYUCIISITH B IPOCTBIX CIIy4YasiX 3HAYCHUS YHCIOBBIX M OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISSA
HEOOXOIMMBIE TTO/ICTAHOBKU M TPpeoOpa3oBaHus;

n300paXkaTh CXEMaTHYECKH YroJl, BEIMUYMHA KOTOPOTO BBIPAXKEHA B Ipaycax;

OLIEHMBATh 3HAKU CHHYCA, KOCUHYCA, TAHTCHCA, KOTAHT€HCAa KOHKPETHBIX YTIIOB.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

BBITIOJTHATH BBIYUCIICHUS TIPU PEIICHUH 3aa4 TPAKTHUYECKOTO XapaKTepa;

BBITIOJTHSATH MMPAKTUYECKHE PACUETHI C UCTIOIB30BAaHNEM ITPU HEOOXOIUMOCTH CIIPABOYHBIX
MaTEepPUaJIOB U BEIYHCIUTEIHHBIX YCTPOUCTB;

COOTHOCHTH peajbHbIC BEJIMYUHBI, XaPAKTEPUCTUKH OOBEKTOB OKPYKAIOMIETO MHUpa C UX
KOHKPETHBIMH YHCJIOBBIMU 3HAUCHHSIMH,

UCIIOJIb30BAaTh METOJBI OKPYIVICHUS, TPHUOIMKCHUS W TPHUKUAKA TIPU PEIICHUN
MPAKTUYECKHX 33724 TOBCETHEBHOM JKU3HH.

VYpasuenus u nepasencmesa

Pemats iMHelHbIC ypaBHEHNS M HEPABCHCTBA, KBAIPATHHIC YPABHCHHS;

pemiaTh jorapudmuyeckre ypaBHeHnus Buaa log a (bX + ¢) = d u npocreiiinie HepaBeHCTBA
Buja log ax <d;



peliaTh ToKas3aTelbHble ypaBHeHMs, Buia a "**¢= d (rme d MOXHO NpenCTaBUTHL B BHJE

CTEIIEHHU C OCHOBAHUEM &) U IpocTelIne HepaBeHCcTBa Bua ax < d (rae d MOKHO MpeICTaBUTh
B BUJIC CTEIICHH C OCHOBAaHHEM a);.

NPUBOJIUTh HECKOJIBKO MPUMEPOB KOPHEH MPOCTEUIIIEr0 TPUTOHOMETPHUYCCKOTO ypaBHEHHUS
BHJA: sin X =&, COS X = @, g X = @, Ctg X = &, rze a — TabIrMyHOe 3HaYeHUE COOTBETCTBYIOIICH
TPUTOHOMETPUYICCKON (PYHKITHH.

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

COCTaBJIAATh W PEIIaTb YPaBHCHUA H CHUCTEMBL ypaBHeHI/Iﬁ IIpyu pCHICHUN HECIOKHBIX
IMPAKTUYCCKUX 3aa4d.

QyHryuu

OnepupoBarh Ha 0a30BOM YpPOBHE MOHSATHSAMH: 3aBUCUMOCTH BEIWYMH, (QYHKIIHS,
apryMeHT W 3HaueHue (YHKIMM, OO0JIACTb ONpENENIeHUs M MHOXKECTBO 3HAuYCHHM
¢byHkuuu, rpaduK 3aBHCUMOCTH, TpaduK (QYHKIUH, HYIH (YHKIHH, MTPOMEKYTKH
3HAKOIIOCTOSIHCTBA, BO3PACTAaHME HAa YUCIOBOM IPOMEXKYTKE, yObIBaHHE Ha YHUCIOBOM
NPOMEXYTKE, HauOoJiblllee W HaUMEHbIee 3HAaYeHHWE (YHKIMM HAa YHUCIOBOM
IIPOMEXYTKE, IepUOJUecKast GyHKLUs, IEPHOL;

oInepupoBaTh Ha 0A30BOM YPOBHE NOHATUAMMU: IpsMasi U 00paTHast IPONOPLUOHATIBHOCTD
TUHEWHAs, KBaJpaTW4yHas, Jorapupmuueckas ¥  TOKazaTelbHas  (YyHKIHUH,
TPUTOHOMETPHUECKUE (PYHKIIUH;

pacrio3HaBaTh  rpauUKd  JIEMEHTApHbIX  (QyHKOMH: npsMod U oOpaTHOH
MPONOPIIMOHATILHOCTH, JITHEHHOM, KBaAPAaTHYHOH, JTOTapu(PMHUECKON U TIOKA3aTEIbHOM
(GyHKUMH, TPUTOHOMETPUUECKUX (DYHKIIMIA;

COOTHOCUTb  TpaduKM  3JE€MEHTapHbIX  (QyHKUIMil: mOpsMoili U oOpaTHOM
MPONIOPIIMOHATILHOCTH, JINHEHHOM, KBaAPaTHYHOH, JTOTapu(PMHUUECKON U TIOKA3aTEIbHOM
(GyHKUMN, TPUTOHOMETPHUYECKUX (QYHKIMH ¢ popMysaMH, KOTOPHIMH OHH 33JaHbl;
HaXOJUTh 10 rpaduKy NpUOIMKEHHO 3HAUEHUS PYHKIIUM B 3a/JaHHBIX TOUKAX;
omnpeneNnaTh mo rpaduky cBoicTBa (QyHKUIMHU (HYJIH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,
MIPOMEKYTKH MOHOTOHHOCTH, HauOOJIbIIINE U HAUMEHbIIINE 3HAYeHUS U T.I1.);

CTPOUTH 3CKU3 Tpaduka (GyHKIMH, YAOBIETBOPAIOLIEH NPUBEICHHOMY HAaOOpy YCIOBHM
(mpoMexyTKu Bo3pacTaHus / yObIBaHHUS, 3HaU€HUE (YHKIMH B 3a/laHHOM TOYKE, TOUKHU
HKCTPEMYMOB H T.JI.).

B noeceonesnoii sicuznu u npu uzyuenuu Opy2ux npeomemos:

OTIpeNieNATh 1O TpaduKaM CBOMCTBA peasIbHBIX MPOLIECCOB U 3aBUCUMOCTEN (HaubobIIme

M HAaUMEHbIIUE 3HAu€HUs, NPOMEXKYTKH BO3pacTaHUsl U YyOBIBaHUS, HMPOMEKYTKH

3HAKOMOCTOSIHCTBA U T.I1.);

MHTEPIPETUPOBATH CBOKCTBA B KOHTEKCTE KOHKPETHON ITPAKTUYECKON CUTYaIU

Dnemenmol MAMeMamuyecko20 anaiu3d

YPOBHE MOHATUSAMU: IPOU3BOIHAS (PYHKIIMHU B TOUKE, KacaTelbHas K rpaduKky QpyHKIUH,
MPOU3BOIHAS (PYHKIINH;

OTIpeAeNATh 3HaYeHHE MPOU3BOJHON (DYHKIIMHU B TOUKE 110 U300PaKEHUIO KacaTeIbHOM K
rpaduKy, IpoBeIEHHON B 3TOW TOUKE;

pemiarb HECIIOXKHBIE 3aJaud  Ha [PUMEHEHUE CBA3M MEXKAY IPOMEKYTKAMHU
MOHOTOHHOCTH U TOYKaMH 3KCTpeMyMa (YHKIUHU, C OJHOW CTOPOHBI, U IPOMEXYTKaMHU
3HAKOIOCTOSIHCTBA U HYJISIMH MTPOU3BOIHOM 3TON (PYHKIIUHU — C IPYTOil.

B nosceonesnoii sorcusnu u npu uzyyeHuu opyeux npeomemos:

NoJb3ysach rpaduKkaMu, CpaBHUBaTh CKOPOCTH BO3pacTaHus (pocTa, IMOBBIIICHUS,
YBEJIUYCHUS U T.I.) WK CKOPOCTH yOBbIBaHUS (MaJCHUS, CHYDKCHUS, YMCHBIICHHS U T.I1.)
BEJIMYKMH B PeabHBIX MPOIIECCax;

COOTHOCHTH TpadUKHd peaabHBIX IPOLECCOB U 3aBHCUMOCTEH C HMX OIHCAHHUSIMH,
BKJTIOYAIONUMH  XapaKTEPUCTHKH CKOPOCTH HU3MeHeHHs (OBICTPBIA pOCT, IUIAaBHOE
MOHWXEHUE U T.I1.);



UCIIOJIb30BaTh TPaQUKH peabHBIX MPOLECCOB Ul PELICHHUS HECIOKHBIX MPUKIATHBIX
3aja4, B TOM YHCIIE ONpeensis Mo rpaguKy CKOpOCTh X0/1a Ipoliecca.

Cmamucmuka u meopu:t 6ep0ﬂmyocmeii, Jlocuka u KOM6uHam0pul<a

OnepupoBath Ha 0a30BOM YpOBHE OCHOBHBIMH OIHMCATEIBHBIMH XapaKTEPUCTHKAMU
YHCIIOBOrO Habopa: cpenHee apu(METHYECKoe, MeAraHa, HauOOoJblIee ¥ HauMEHbIIee
3HAYCHUS;

OlepHpOBaTh Ha 0a30BOM YpOBHE MOHATHUSMH: YacTOTa M BEPOSTHOCTh COOBITHS,
CHy‘laﬁHBIfI BBI60p, OIBITBI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMHA CO6LITI/I$IMI/I;
BBIYHUCIISATH BEPOSITHOCTH COOBITHI HAa OCHOBE TOJCYCTa YHCIIa UCXOI0B.

B nosceounesnoii sorcuznu u npu uzyyeHuu Opyeux npeomemos:

® OIICHUBaThb M CPaBHHUBATh B IIPOCTBIX CIy4asX BEPOSTHOCTH COOBITUH B peaabHOMN
YKU3HU;

® YUTaTh, CONIOCTABIIATH, CPABHUBATh, UHTEPIIPETUPOBATD B IIPOCTHIX CIy4asiX peajabHble
JJaHHbIE, IPECTAaBICHHbIEC B BUA€ TaOIMLl, AUAarpaMm, rpauKoB.

Texcmoegvle 3a0auu
PemaTth Hec0KHbIE TEKCTOBBIE 3a/1a4H PA3HbIX TUIIOB;
aHAJM3UpPOBaTh YCIIOBHE 3aJlaud, IpU HEOOXOTUMOCTH CTPOUTHh JUIs €€ pEeLIeHUs
MaTeMaTUYECKYI0 MOJIEIb;

MOHUMATh U UCTIOIB30BATh /IS PEIICHUS 331a4i HH()OPMAIIHIO, TPEICTABICHHYIO B BUC
TEKCTOBOH U CUMBOJIBHOM 3amucu, cxem, TaOJIuL, JuarpaMM, rpaukoB, puCyHKOB;
JIeMCTBOBATH O AITOPUTMY, COJAEPKALIEMYCS B YCIIOBUH 3a/1a4H;

HCIOJIb30BATh JIOTHYECKUE PACCYKJICHH IIPH PELLICHUH 3aJ1auH;
pabotaTth ¢ M30BITOUYHBIMU YCIOBHUSAMH, BbIOMpas M3 Bcell MHpOpMaLUU, TaHHBIE,
HE0OXO0UMbIE JJIs PELLEHUS 3aJauu;

OCYILECTBIIATh HECJOXKHBIM mepebop BO3MOMHBIX pELIEHHWH, BbIOMpas W3 HUX
ONTUMAJIBHOE [0 KPUTEPUSIM, CHOPMYITHPOBAHHBIM B YCIOBUH;

AHAIN3UPOBATh U UHTEPIIPETUPOBATD MOJIYUEHHbIE PELLICHUS B KOHTEKCTE YCJIOBUS 3a/1a4H,
BBIOMPATH pelIeHus], He IPOTHBOPEYALEe KOHTEKCTY;

pelars 3aJa4y Ha pacyeT CTOMMOCTH MOKYIOK, YCIIYT, OE€310K U T.I1.;
pelaTh HECIIOKHBIE 3a/1a4M, CBSI3aHHBIE C JIOJIEBBIM y4acTHEM BO BIIAQJCHUU (UPMOH,
pEeIPUITHEM, HEJABHKUMOCTHIO;
pelaTth 3aa4u Ha MPOCThIE MPOLEHTHI (CUCTEMBI CKHO0K, KOMHCCUN) U HAa BBIYUCIICHUE
CJIOHBIX IPOLIEHTOB B Pa3JINYHBIX CX€MaxX BKJIAJI0B, KPEJUTOB U UIIOTEK;
pelaTh MpakTHYECKUe 3a7a4yM, TpeOyrolue UCIONIb30BaHUS OTPULIATEIBHBIX YHUCEN: Ha
OIIpeIeIEHNE TEMIIEPATYPBI, HA ONPENIEIEHUE TI0JI0KEHNI Ha BPDEMEHHON OCH ([0 Hallen
SpBl U TOCIE), Ha ABIKEHHE JEHEXHBIX CpPeACTB (IIPUXOJ/pacxoi), Ha OMNpeAeTeHHue
[JIyOUHBI/BBICOTHI U T.I1.;

WCIIOJIb30BaTh MOHATHE MaciiTaba [Uisi HAXOXAECHUS PAacCTOSHMM M JUIMH Ha KapTax,
IUIaHaX MECTHOCTH, IJIaHaX MOMEIEHHH, BEIKPOWKaX, MpH paboTe Ha KOMIIBIOTEPE U T.II.
B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:
peliaTh HECJIOXHbIe NMPAKTUYECKUE 33J1auM, BOSHHUKAIOIINE B CUTYallUAX MOBCEIHEBHOM
KU3HU

Bbll'lyCKHI/IK MMOJYYMT BO3MOKHOCTb HAYYUTHCH:
Onemenmol meopuu MHoJcecme u mamemamu4eckoll 102UKu

Onepupoeamu4s NOHAMUAMU. KOHEYHOE MHOIHCECTNBO, INEMEHIN MHONCECMEA, NOOMHOINCECTBO,
nepeceuenue u 006vbeOUHeHUe MHONCECS, YUCI08ble MHONCECMBA HA KOOPOUHAMHOU NPAMOL,
OMpe30K, UHMePEal, NONYUHMEPBAL, NPOMENCYMOK C BbIKOJIOMOU MOYKOU, epaguueckoe
npeocmasienue MHOMCECms Ha KOOPOUHAMHOU NIOCKOCHU,

Onepuposamv NOHAMUAMU. YMEEPIHCOeHUe, OMPUYAHUE YMBEPHCOEHUS, UCUHHbBLE U JIOHCHbIE
Vmeepx#coenus, NpuduHd, — creocmeue, HYACMHuLL  CAyuail  obujeeo  YmeepicoeHus,
KOHmMpnpumep,



nposepams NPUHAOTIEHCHOCT INEMEHNA MHONCECBY,

HAxXo0umev nepecevenue U 00beOUHEHUe MHONCeCm8, 6 MOM Uucie NpeoCmasienHblx
epaguyecku Ha YUCI080U NPAMOU U HA KOOPOUHAMHOU NIOCKOCTU

npPOBOOUMb OOKA3AMENbHbIE PACCYHCOCHUS 0151 0O0CHOBAHUSA UCIUHHOCIU YIMBEPHCOCHULL.

B nosceonesnoii sorcusnu u npu usyyeHuu opyeux npeomemos:

MHOJICECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU O ONUCAHUS
PeanbHbIX NPOYECcos U s8NIEeHULL

nPOBOOUMb 00KA3AMENbHbIE DACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEBHOU ICU3HU, NpU
peuteHuu 3a0a4 uz opyaux npeomemos.

Yucna u 6blpAJNCEHUA

C60000HO onepuposams NOHAMUAMU. Yeloe HYUCTO, OeNUMOCMb Yucel, 00bIKHOBEHHAs
0pobb, decssmuunas Opobb, pAyUOHAIbHOE YUCIO, NPUOTUNCEHHOE 3HAYEHUE YUCAd, YaCMb,
0015, OMHOUleHUe, NPOYEHM, NOBbIUEHUE U NOHUNCEHUE HA 3A0AHHOEe YUCIO NPOYEHMOS,
macwmao;

nPUBOOUNb NPUMEPDL YUCET C 3A0AHHBIMU CEOUCEAMU OETUMOCTMU;

Onepuposamv NOHAMUAMU: 02APUPM  HUCLA, MPUSLOHOMEMPUUECKAST OKPYICHOCHb,
paouannas u 2padycHas Mmepa Yeid, GeluduHd yead, 3a0aHHO20 MOYKOU Hd
MPUCOHOMEMPUHECKOU OKPYHCHOCIU, CUHYC, KOCUHYC, MAHSEHC U KOMAH2EHC Velos,
UMEIOUUX NPOUZBOTLHYIO BEIUYUHY, YUCTA € U T,

BLINOJHAMb apu@memuyeckue Oelcmsus, couemas YCmHble U NUCbMEHHble NPUeMbl,
NPUMEHSISL NPU HeOOXOOUMOCHU BbIYUCTUMENbHbIE YCMPOUCTEA,

HAX00umb 3HAYEHUs! KOPHA HAMYPAIbHOU CHeEeNneHu, CMmeneHu ¢ pPayuoOHAIbHbIM
nokazamenem, Jjoeapuppma, UCNOIL3YL  NPU  HEOOXOOUMOCMU  GbIYUCTUMETbHbLE
ycmpoucmaea;

NOb3068AMbCSL OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACUEMAX,

NPOBOOUMb NO  U3BECMHLIM (QOPMYIAM U NPABULAM NPeoOpa308anusi OYKEEHHbLIX
BLIPAJICEHUL, BKIIOYUAIOWUX CMENeHU, KOPHU, 102apudmvl U mpuecoOHOMempuiecKue
dynkyuu;

HAX00Uumb 3HAYEHUsl YUCTIOBbIX U OYKBEHHBIX BbIPANCEHUL, OCYUeCmesis HeobXooumble
HOOCMAHOBKU U NPeoOpa308anus,

U300padcames cxemMamu4ecku yeol, SeIUYUHAd KOMOPO20 GbIPAdNCeHd 8 2paodycax uiu
paouanax;

UCNONL306aMb  NPU  peuleHuu 3a0ay madaiuyHble 3HAYEHUS MPUSOHOMEMPUUECKUX
@dynxyuii yenos;

BbINOIHAMb NEPEBO0 GETUYUNBL V2lad U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

8bLINOIHAMb OCUCMBUSL C YUCTIOBbIMU OAHHBIMU NPU PeUuleHUU 3a0ay

NPAKMUYECKo20 xapakmepa u 3a0ay U3 pasiudHelx odracmell 3HAHUL, UCHONbL3YS NpU
HeobX00UMoCmu CNpagoyHble MaAmepudaivl U 8bIYUCTUMENbHbIe YCMPOLCEa,

OYeHUusamv, CPAGHUBAMb U UCHOIb308AMb NPU PEUeHUU NPAKMUYECKUX 3a0a4 YUCT08ble
3HAYEHUs. PeanbHbIX BeNUYUH, KOHKpemHble YUCNO08ble XAPAKMEPUCMUKU 00beKmos
OKpYHCaoUie2o Mupa.

YPCZGHQHM}Z u HepaseHcmeda

Pemate panmonanbHbIe, TOKa3aTeIbHbBIE U JIOTapu(PMUIECKHE YpaBHEHHUS U HEPABEHCTBA,
npocmeniuiue UppayuUoOHaIbHble U MpUcOHOMempuiecKue ypaeHeHus, Hepagencmeda U ux
cucmemvl;

UCNONIBL308AMb MEmOoObl peueHUsl YPAGHeHUl: npugedeHue K 8udy «npouzeedeHue pasHo
HYIIO» UTU «4ACIMHOE PABHO HYIO», 3AMEHA NePEMEHHBIX,

UCNOIBL3068aAMb MEMOO UHMEPBAIO8 OJisl peUeHUsl HEPABEHCNE,
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UCNONbL306aMb  epaguuecKuti mMemoo 05l NPUOIUINCEHHO20 peuleHUsi YPAGHeHUll U
HEPAGeHCme,

uzobpadxcamv  HA  MPUSOHOMEMPUYECKOU  OKPYHCHOCIU — MHOICECMBO  peueHUll
npocmenuux mpueoHOMempu4eckux ypasHeHuil U HepageHcms,

8bINOIHAMbL 0MOOP KOPHElU YPAGHEeHUL UlU pelueHUll HepaseHCms 8 COOMEemCcmaeUun ¢
O0ONOHUMENbHLIMU YCIOBUAMU U OCPAHUYEHUIMU.

B nosceonesnoii orcusnu u npu usyueHuu opyux npeomemos:

COCMAsIsims U peuams YpaeHe s, CUCeMbl YPAGHEHUU U HEPABEHCBA NPU PeuleHUU
3a0ay Opyaux y4eOHbIX NPeoMemos;

UCNONL306AMb YPABHEHUSL U HEPABEHCMEA 0I5 NOCMPOEHUS U UCCe008AHUS NPOCHENUUX
MAMeMamuyecKux mooenetl peaibHblX CUMyayuil Uil NPUKIAOHbIX 3a0ay,

yMemb UHMepnpemuposams NOJIYYeHHbIN NPU PEUeHUU YPAGHEHUsl, HEPABEHCMEA U
cucmembl pe3yibmam, OYeHU8amy e20 NPasoonooodue 8 Konmexkcme 3a0aHHOU PeanrbHOU
cumyayuu Uiy NPUKIaoHol 3a0a4u.

QyHryuu

Onepuposamv NOHAMUAMU: 3A6UCUMOCIb BEIUYUH, (DYHKYUS, aApSYMeHm U 3HAYeHue
Qyukyuu, obracmev onpedeieHuss U MHONCECMBO 3HAYEHUU (QYHKYUU, 2paghux
3asucumocmu, epagux @QyHKyuu, Hymu QYHKYUU, NPOMeICYMKU 3HAKONOCMOSHCMEA,
803pacmanue Ha YUCI080M NPOMEdNHCYmKe, YObleaHue HA HUCTOBOM NPOMENCYMKe,
Haubobulee U HAUMEHbUlee 3HaweHue YHKYuu HaA YUCI080M  NPOMENCYMKeE,
nepuoouyeckas GyuKyus, nepuoo, YemHas u HeuemHas QYHKYuu,

onepuposamv NOHAMUAMU. NPAMAS U O0OPAMHASL NPONOPYUOHAILHOCMb, JUHENHAS,
K6aOpamuunas, 1o2apupmuueckas u noxKazamenbHas QYHKyuu, mpuecoHoMempuiecKkue
dynkyuu;

onpeodensams 3HAYeHUe QYHKYUU NO 3HAYEHUN) APSYMEHMA NpU PA3IUYHbIX CNOCoOax
3a0anus QyHKyuu,

cmpoums 2papuKu U3y4eHHbIX QYHKYULL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMEUUUX CLYYAsX NO hopmyTie no8edeHuUe U CEOLCMEA
@ynxyuii, Haxooums no epapuxy GyHKyuu HaUbOILUIUE U HAUMEHbUIUE 3HAYEHUS,
cmpoums 3cKu3 epaguxa Gyukyuu, y0osremeopawuleli npugedeHHoMy Habopy YC108ull
(npomedicymku 803pacmanus/yovleanus, 3Havenue QYyHKyuu 8 3a0aHHOU mouKe, mouKu
IKCMPEMYMO8, ACUMNIMOMbL, HYIU QYHKYUU U m.0.),

pewams YpasHeHust, npocmetiuiue CUCmeMbl YPAGHEHU, UCHOIb3YS COUCMBA (DYHKYULL U
ux epaghuxos.

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

onpeoensims no 2paguram u UCHOIb308aMb OJisl peuleHUss NPUKIAOHBIX 3a0ay C80UCMEad
PEAIbHbIX Npoyecco8 U 3asucumocmeil (Haubonvuiue U HAUMEHbUIUEe 3HAYEHUS,
NPOMENCYMKU 803PACAHUSL U YOLIBAHUS (YHKYUU, NPOMEICYMKU 3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);

UHmMeEpPNpemupo8ams c80UCMEa 8 KOHMeKCme KOHKPEeMHOU NPAKMUYECKOU CUMyayuu,

onpeoensine no 2pagukam npocmeuuiue XapaKkmepucmuky nepuoOudecKux npoyeccos 8
buonocul, IKOHOMUKeE, MY3bIKe, PAOUOCEA3U U Op. (AMnaumyod, nepuoo u m.n.)

Dnemenmol MAMeMamuyecko20 aHaiu3d

Onepuposamv NOHAMUAMU: NPOU3BOOHAST DYHKYUU 8 MOUYKe, KACAMEeNbHAsl K epapuKy
@dyHKYUU, NPOU3BOOHASL PYHKYUU,

BLIYUCTIAMb NPOUBOOHYIO OOHOUNEHA, MHO20UNIEHA, K8AOPAMHO20 KOPHS, NPOU3BOOHYIO
CYyMMbL (OYHKYUIL,

BbIYUCTAMD NPOU3BOOHbIE DIEMEHMAPHBIX QYHKYUL U Ux KOMOUHAYUi, UCNONb3YS
CNpasounbie Mamepuavl,



uccnedosams 6 npocmedwux cydasx d)yHKI/}I/lU HaA MOHONMOHHOCMDb, HAX00UMb
HaubonbwUe U HAUMEHbUIUE 3HAYCHUS d)yHKI/;MI;l, cmpoumbs epaqbuku MHO2COYJIEHO8 U
npocmeﬁmux PAUUOHANIbHBIX (pyHKl/ﬂ/llZ C UCNOJIb30B8AHUEM annapama mamemamudecKkoco
ananiusa.

B nosceonesnoii soicuznu u npu uzyyeHuu opyeux npeomemos:

pewiams NpuKIaoHvle 3a0aqu U3 Ouonroculu, QUIUKU, XUMUU, IKOHOMUKU U Opyeux
npeomemos, C6A3aHHble C UCCAe008AHUEM XAPAKMEPUCMUK PedalbHbIX NpOYeccos,
HAaxodicoeHuem HaubonIbUUX U HaUMEHbWUX 3HAYeHUl, CKOPOCU U YCKOPEHUS U T.1.;
UHmMepnpemuposams noJiyyeHHble pe3yibmanmol

Cmamucmuxa u meopus 8eposimnHocmell, 102UKa

Hmems npedcmaenenue o OUCKPEMHBIX U HENPEPLIGHBIX, CAVYAUHBIX GEAUYUHAX U
pacnpeoeneHusx, 0 He3a8UCUMOCMU CIYYAUHBIX 8eTUYUH,

umems npeocmasgienue 0 MAMEMAMUYecKOM ONCUOAHUU U OUCHEPCUlU  CIYHYAUHbBIX
BENUYUH,

umemv npeocmaegienue O HOPMATbHOM pAacnpeoeieHuu U NpumMepax HOPMAIbHO
pacnpeoeeHHbIX CLYYAUHBIX GeIUYUH;

NOHUMAMb CYyMb 3AKOHA OONbWUX HUCel U BblOOPOUHO20 Memood U3MepeHUs.
eeposimHocmel;

umemv npedcmasieHue 00 YCI0GHOU BEPOIMHOCMU U O NOJHOU 6epOAmMHOCHIU,
NPUMEHAMb UX 8 peueHUl 3a0ady,

uUMemv npeocmaegnenue 0 8aNHCHbIX YACMHBIX UOAX pacnpedenenull U NPUMEHIMb UxX
peutenuu 3a0ay;

umemyv npedcmasieHue 0 KOppensyul CIy4anblx 6elUYUH, O TUHEUHOU pecpeccuul.

B noeceomnesnotl scusnu u npu uzyuenuu Opyeux npeomemos:

BLIUUCTIAMb UTU OYECHUBAMb BEPOSIMHOCU COOLIMULL 8 PEAIbHOU JHCUSHIL,

861OUPaAMb NOOX00sUUe MeMOObl NPEOCMABIeHUs U 00PAOOMKU OAHHBIX,

yMemb peulams HeCclodCHble 3a0auil HA NpUMEHeHUue 3aKOHA OO0NbUUX Yucel 8
Coyuono2UU, CMPAX08AHUL, 30PABOOXPAHEHUU, 0Decnedenul Oe30NaACHOCIU HACEeHUs 6
Upe368bIYAIHBIX CUMYAYUSIX.

Texcmogule 3a0auu

Pewamsv 3a0auu pasnvlx munos, 6 mom uucie 3a0ayu NOGLIUEHHOU MPYOHOCHU,
8bI0UPAMb ONMUMATLHBLIL MEMOO peuletUs 3a0a4l, paccmMampugas pasiuitsie Memoovl,
CMpoums MoOeilb peueruss 3a0a4u, Npo8ooUmsb 00KA3amelbHble PACCYHCOCHUSL,

pewams 3a0ayu, mpebylowue nepedOpa BapUAHMOS, NPOBEPKU YVCIO8UlL, 6blO0pa
ONMUMATILHO20 Pe3yiIbmama

AHATU3UPOBAMb U UHMEPNPEMUPOBAMb PE3YIbMambsl 6 KOHMeEKcne YCI08Us 3a0adi,
8bI0UpaMb pewieHus, He npomusopeyauue KOHMeKCmy,

nepesooums npu peueHun 3a0a4u UuHghopmayuio u3 0OHoU Gopmul 8 Opyeyro, UCHONb3Y 5
npu HeobX00UMOCIU cXembl, mabauysl, 2paguru U OUAZPaAMMb.

B nogceonesnoil scuznu u npu uzyueHuu Opyux npeomemos:
peuwiams npakmuyeckue 3a0ayu u 3a0ayu u3z Opyux npeomemos.



1Conepixanue yuedHoro npeamera

1. Yuciaa v BeJJMUYHHBI
Panuannas mepa yria. CBsA3b paguaHHON MepBI yria ¢ rpaJlyCHON Mepoil. Pacmnpenue nousatus
YHUCJIa: HaTypaJlbHblE, LEble, PALUOHAIBHBIE, [EHCTBUTCIIBHBIC, KOMILIEKCHBIE YHCIIA.
KommuiekcHble unciia u ux reomeTpuyeckas nuuteprperanust. ConpsxEHHbIE KOMIUIEKCHBIE YU CIIA.
JleiicTBUTENbHAS U MHUMAsl YaCTH, MOYJIb U apPTYMEHT KOMIIJIEKCHOT'O YUCIIA.
Anrebpanueckass M TpUTOHOMETpUYecKas  (GOpMBI  3alHCH  KOMIUICKCHBIX  YHCEIL
Apudmerndeckue onepanuy ¢ KOMILIEKCHbIMU yiciaamMu. HatypanbHas cTeneHb KOMIIJIEKCHOTO
yucna. Popmyna Myaspa.

2. BbIpaxkenusi
Kopens n-ii crenenu. Apupmernyecknii KopeHb n-ii crernenu. CBoiicTBa KOpHS N-i CTENEHH.
ToxnecTBeHHbIe MpeoOpa30BaHMs BbIPAXKEHUI, COAep)KallluX KOPHU n-il creneHu. BriHeceHue
MHOMKUTENSI M3-1I0Jl 3HaKa KopHsA. BHeceHume MHoOxuTens mnoa 3HaK KopHA. CTemeHb cC
palMOHalIbHBIM  IOKa3zareneM. (CBOWMCTBa  CTENEHM C  PALMOHAIBHBIM  IIOKA3aTEJIEM.
ToxnecTBeHHbIE MPeoOpa30BaHUs BBIPAKECHUH, COACPKAIIMX CTEIEHH C PaldOHAIBHBIM
nokasareneM. KocuHyc, cuHyc, TaHI€HC, KOTAaHI€HC yria noBopoTa. OCHOBHBIE COOTHOLIEHUS
MEX/1y KOCUHYCOM, CHHYCOM, TAH[€HCOM U KOTAaHI'€HCOM OJIHOTO U TOT0 k€ aprymenTa. ®opmyisl
cnoxenus. @opmynsl npusBeneHus. PopMyisbl JBOMHOIO M IMOJIOBHHHOTO yIiioB. DopMyiibl
CYMMBI ¥ Pa3HOCTH CHHYCOB (KOCHHYCOB). DOpMyIIbI TpeoOpa3oBaHus MPOU3BEICHHUS B CYMMY.
ToxnecTBeHHble PeoOpPa30BaHUS BBIPAXKEHUH, COAEPKALIMX KOCUHYChI, CHHYCBI, TAHT€HCHI U
KOTaHT€HChl. APKKOCHMHYC, apKCHUHYC, apKTaHI€HC, apkkoraHreHc. IIpocreiimue cBoiicTBa
apKKOCHHYCa, AapKCHUHycCa, apKTaHI'eHca, apkkoTaHreHca. CreneHb ¢ JEHCTBUTEIIBHBIM
noka3areneM. CBoHCTBa CTENEHM C JAEWCTBUTEIbHBIM IOKa3zareneM. ToXJaecTBEHHbIE
npeoOpa3oBaHusl BBIPAKEHHUH, COJEpXKALIMX CTENEHU C JCHCTBUTENBHBIM IOKa3aTeeM.
Jlorapudm. CsoiictBa norapudmoB. ToXIECTBCHHBIE MPEOOPA3OBaHUS  BHIPAKCHHIA,
CoJiep KaLINX JIOrapu(MBl.

3. YpaBHeHHs U HEPaBEeHCTBA
OO6nacTp ompesneneHust ypaBHEHUs (HepaBeHCTBa). PaBHOCHIIbHBIE ypaBHEHMs (HEPABEHCTBA).
PaBHocwiibHBIE ~ TpeoOpa3oBaHUsT  ypaBHEHUU (HEepaBeHCTB). YpaBHEHUE-CIIEICTBUE
(HepaBeHcTBO-cienicTBUE). [locTopoHHMe KopHU. VppanmoHanbHble ypaBHEHUS! (HEpaBEHCTBA).
Metonr paBHOCWIBHBIX MpeoOpa3oBaHUl ISl pEeLIeHHMs] HpPAlMOHAIBHBIX  YpaBHEHUN
(HepaBeHCTB).  Meron  cieAcTBUM  JUIsL  peLIEHMS  UPPALMOHAIBHBIX  YpaBHEHMH.
Tpuronomerpuueckue ypaBHeHUs (HepaBeHCTBa). OCHOBHBIE TPUTOHOMETPUUECKHE ypaBHEHUS
(HepaBeHCTBa) M METOJbl MX pELIeHHA. TpPUTOHOMETPUYECKHE YpPAaBHEHMs, CBOASILIMECS K
anreOpanvyeckuM. OOHOpPOJHBIE ypaBHEHHS TEpBOM W BTOpOM cremeHeil. Pemenue
TPUTOHOMETPUYECKUX YPAaBHEHHUH METONOM pa3lokKeHWsT Ha MHoxkuTenu. [lokasarenbHble
ypaBHeHUs1 (HepaBeHCTBA). PaBHOCWIBHBIE TMpeoOpa3oBaHMUs TOKA3aTEIbHBIX YpaBHEHUH
(HepaBeHcTB). Iloka3arenbHble ypaBHEHHUs (HEpaBEHCTBA), CBOJSLIMECS K ajreOpanyecKuM.
Jlorapudmuueckue ypaBHEHUS (HepaBeHCTBA). PaBHOCHITBHBIE npeoOpa3oBaHus
JorapupMHUECKUX ypaBHEHUH (HepaBeHCTB). Jlorapudpmuueckue ypaBHEHHs (HEPaBEHCTBA),
cBojdlIuecss K anredbpamdyeckuMm. Perienue anreOpanueckux YpaBHEHMH Ha MHOMKECTBE
KOMILIEKCHBIX yrce. OCHOBHAs Teopema aiareophl.

4. DyHKIUM
Haubonbmiee n Haumenbliee 3HaueHUs (yHKuud. YEtHble M HeuéTHble ¢(yHKuuu. CBoiicTBa
rpadpuxkoB 4y€tHOM u Heu€TtHOM ¢yHKuui. IlocTpoenue rpadukoB (YyHKIUN € TOMOIIbIO
reOMEeTPUYECKUX MpeoOpa3zoBaHuil (MapauieNbHbBIX IEPEHOCOB, CKATHH,
pacTspkeHuit, cummeTpuit). O6partumele GyHkIuU. CBsI3b BO3pacTaHus U yObIBaHUS (YHKIIUU C €€
oOpartumocThio. B3aumHO oOpatHble ¢yHKuuu. CBoiicTBa TpaUKOB B3aUMHO OOpaTHBIX

! TIpu opranu3sanmu TMCTaHIIMOHHOTO OOYYEHHS UCTIONB3YIOTCA pecypebl ardopmel «SIKnace», 06auHble TEXHO-
JIOTH, MECCEH/KEPHI, 0Opa3oBarenbHast iatdopma Zoom.
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¢dbyakumii. CrenierHas gynkius. CreneHHas (QyHKIMS C HaTypaJbHBIM (IIEJIBIM) MOKa3aTeIeM.
CoiicTBa cTeneHHON (DYHKIMU C HATYpaJbHBIM (LIENbIM) TIOKa3aTeneM. I paguk creneHHoi
(GYHKIMH ¢ HATYPaAJIbHBIM (II€JIBIM) TIOKA3aTEIIEeM.
®yukuus y = Vx. Bsaumoo6patHocTs dyHKIHi y = VX 1 cTeneHHoi QYHKIMU ¢ HATYPaTbHBIM
nokasareneM. CpoiicTBa GyHKIMM y = Vx u eé rpaduk. ITepuonuueckue dynkmuu. Ilepuon
nepuoanueckon pynkmuu. I maBubIil nepuoj. CBoiicTBa rpaduka nepuoanuecKon
¢ynkuuu. Tpuronomerpuueckue (QYHKIUH: KOCHHYC, CHHYC, TAaHT€HC, KOTAHTEHC. 3HAKH
3HAYEHUH TPUTOHOMETpUUYECKHX (YyHKIUH. YETHOCTH M HEUETHOCTb TPUIOHOMETPHUECKUX
¢ynkuunii. [lepuoanyHocTs TpuroHoMmeTpudecknx (QyHKIUi. CBOHCTBa TPUTOHOMETPUUYECKHUX
byakuuid. 'paduku Tpuronomerpudeckux GyHkiuii. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKITUH.
CBoiicTBa 00paTHBIX TPUTOHOMETpHUYECKUX (YHKUMN 1 uX rpaduku. [TokasarenpHas GyHKUIUSA.
CgoiicTBa mokasarenbHON ¢yHKIMU W e€ rpaduk. Jlorapupmuueckas ¢ynknus. CBoicTBa
JorapupmMuuecKoi GyHKIMH U e€ TpaduK.

5. DJleMeHThI MATEMATHYECKOr0 AaHAJIM32
[Mpenen ¢yakiuu B Touke. HempepblBHOCTH. [IpOMEXYTKH 3HAKOMOCTOSIHCTBA HETPEPHIBHOM
¢ynkuuu. HerpepbpIBHOCTh panioHanbHON (GyHKIMU. MeToa nHTepBaoB. 3aa4yu, PUBOSAILNE
K MOHATHIO Tpou3BoAHOM. [IponsBognas GpyHkiuu B Touke. Tabmmna npousBonHbiX. [IpaBuia
BBIUMCJICHUSI IIPOM3BOAHBIX. MeEXaHWYeCKU M TI'E€OMETPUYECKHH CMBICI IPOU3BOJHOM.
VYpaBHeHue kacatenbHOW K rpaduky ¢pyHknun. [lpu3Haku Bo3pacTaHust U yObIBaHUS (DYHKITUH.
Touku skcTpemyma QyHKUUMH. MeToJ HaxOKAECHUS HauOOJBIIEro M HAUMEHBILEro 3HA4YEeHUM
¢ynkuuu. Iloctpoenme rpadukoB ¢ynkuuit. [lepBooOpaznas ¢yHkmms. OOmmiA  Bup
nepBooOpa3Hbix. Heonpenenénupiii unterpan. Tabmuna nepBooOpasHbix ¢yHkuuil. [IpaBuna
HaXOXXJeHUs nepBooOpazHoil ¢yHkuuu. Omnpenenénusiii uHrerpan. ®opmyna Heloorona —
JleitOnnma. MeToapl HaxOXIeHHs IUiomanu Guryp u oObéma Tell, OTPaHUYCHHBIX TaHHBIMU
JMHUAMH U TIOBEPXHOCTSAMH.

6. BeposiTHOCTH M cTaTHcTHKA. PaGoTa ¢ JTaHHBIMHU
[ToBropenue. Pemenune 3amau Ha TaOnMyHOE W TpadHUuecKoe IPe/CTaBICHUE JAHHBIX.
Hcnonp30BaHnEe CBOWCTB M XapaKTEPUCTHK YHUCIOBBIX HAOOPOB: CPEIHUX, HAaWOOJBIIETO0 M
HAaUMEHBIIIET0 3HAYEHWH, pa3Maxa, Aucrnepcuu. PernieHue 3ajad Ha oONpeaeseHHe 4acTOThl U
BEPOATHOCTH COOBITHI. BbluncieHue BeposTHOCTEH B ONbITaX C PABHOBO3MOXHBIMU
AJIEMEHTapHBIMU MCXO0/aMu. Pemienne 3aqad ¢ npuMeHeHneM KoMOuHaTtopuku. Pernenue 3anau
Ha BBIYMCICHHE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITUH, HpUMEHEHHEe (OPMYJbl CIO0KEHUS
BEpPOATHOCTEW. PelieHue 3amad ¢ NpUMEHEHMEM AMarpaMM Oiepa, IepeBa BEPOSTHOCTEH,
dopmynbsl bepHymnu. YcnoBHas BeposTHOCTb. [IpaBuiio ymMHOKeHHsI BeposiTHOocTei. dopmyna
IIOJIHOM BEpOATHOCTH. JIMCKpETHBIE CilydaiiHble BEJIMYMHBI M pacnpenencHusd. HeszaBucumele
CllydaiiHble BeNWYMHBI. PacrmpeneneHne CyMMbl M TPOU3BEJEHUS HE3aBUCHUMBIX CIy4dailHBIX
BEJIMYMH. MaremMaTu4eckoe OXUJaHUE M JUCIEepCUs CIydyalHOM BeIMYMHBL. MartemaTuyeckoe
OKMJAaHUE M JAMUCIEPCUs] CYMMBI CIIy4alHbIX BEJIWYUH. ['€oMeTpuueckoe pacrnpe/esieHue.
buHOMMaNIBHOE pacnpeieneHue 1 ero ceorcTea. HenpepsiBHbIE ciiydalinble Beu4nHbl. [lonsTre
0 IJIOTHOCTH BEpOSATHOCTU. PaBHOMepHOE pacnipenenenue. [lokazarenbHoe pacnpeneneHue, ero
napaMmerpsl. [lonsTne o HopMambHOM  pacnpeaeneHud. Ilapamerpsl  HOpMalbHOTO
pacnpenenenus. [lpumepbl ciy4daliHbBIX BEIMYMH, IOAYMHEHHBIX HOPMAJIbHOMY 3aKOHY
(morpeurHocTh U3MepeHuil, poct yenoseka). HepaBencrso Yeosimépa. Teopema bepuysnu. 3akon
Oonbpmux yncen. BeiOopouHslii MeTo1 n3MepeHust BeposiTHocTell. Posb 3akoHa 00NbLINX YKCeN B
Hayke, mpupojie 1 oduiectse. KoBapuanus AByx ciaydaiiHbix BennuuH. [lonstue o koapdunmente
koppesiiui. CoBMECTHbIE HAOMIOACHUS ABYX CIy4alHbIX BeTMYKH. BiOopouHbIit kK03 puireHt
KOPPEJSLHHU.
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7. Aaredpa u HayaJjia aHAJM3a B HCTOPUYECKOM Pa3BUTHH
Pa3Butne HIACU 4YHUCJIa, TOABJICHHUC KOMINJICKCHBIX YHCCI W HUX NPUMCHCHUC. I/ICTOpI/IH

BO3HHUKHOBCHUA ,Z[I/I(b(i)epeHHI/IaHBHOFO N HHTCrpajlbHOr0 HWCUYUCICHUA. HOHHpHaﬂ CHUCTCMa
KOOpAuHaAT. 3H€MCHTapHOe NpeaACTaBJICHHUEC O 3aKOHC OOJIBIIIMX YHCE]L.

3al'IJ'IaHI/Ip0BaH0 MPOBEACHUE IPOCKTOB:

1. Ilapamokcel TeOpUN MHOKECTB.
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KanennapHo-temaTnyeckoe nJiaHHPOBaHHe

Homep Tema pa3jgeJia, ypoka KoJu-Bo Cpoxu
Ypoka 4acoB
IloBTOpEHUE M paclIupeHue cBeleHNil 0 QyHKIIUN 9
1-2 Haubonpiee m HauMmeHbliee 3HaYeHHWE (QYHKUIUH. UeTHbIE H 2
HEYeTHBIC (DYHKITHH.
3 IToctpoenne rpadmkoB (HYHKIIHH C TIOMOIIBI0 TEOMETPUIECKIX 1
peoOpa3oBaHUIA
4-5 OO6patHas QyHKIHS. 2
6 PaBHOCHIIBHBIE YpaBHEHUS U HEPABEHCTBA. 1
7-8 Mertoa uHTEpBAJIOB. 2
9 Konmponvnas paboma No 1 1
CrenenHasi yHKIusA 13
10 Crenennas QyHKIMS C HATYpalIbHBIM MTOKA3aTEeIIEM. 1
11 CrenenHas QyHKIHUS C IIETBIM MTOKa3aTeNeM. 1
12 Onpeienenye KOpHs 0-oif cTeneny. OyHKIHMS y=x 1
13 CBoiicTBa KOpHS I-OM CTEIEHHU. 1
14 Kontponsnas padora Ne 2 1
15 OmnpeneneHne MW CBOMCTBAa CTENEHH C  palMOHAILHBIM 1
MIOKA3aTeNIEM.
16-17 [IpeoOpazoBanue BBIpRXKECHHH, COACPIKAIMX  CTENEHH C 2
panroHaIbHBIM TIOKA3aTeNIeM.
18 HppanyoHanbHbIe ypaBHEHUS. 1
19-20 Merton  paBHOCWIIBHBIX — NMPeoOpa3oBaHWN  UIA  pEIICHHUs 2
UPPalMOHANBHBIX YPaBHEHUH.
21 HppauroHanbHble HEpaBEHCTBA 1
22 Konumponvnasa paboma Ne 3 1
Tpuronomerpuyeckue QyHKIUH 21
23 Panuannas mepa yrna. 1
24-25 Tpuronomerpudeckre GyHKIIMHA YHCIOBOTO apryMEHTA. 2
26 3HaKkyd 3HAYEHUH TPUTOHOMETpUYECKUX (yHKIWH. UeTHOCTh H 1
HEYETHOCTb TPUTOHOMETPUIECKHUX (PYHKIMH
27 [epuognueckue GpyHKINN. 1
28 CgoiicTBa 1 rpaduky GYHKIUH y = Sin X U 'y = COS X. 1
29 CgoiicTBa 1 rpaduku QyHKIUN y =tg X 1y = ctg X. 1
30 Koumponvnas paboma Ne 4 1
31-32 OCHOBHBIE ~ COOTHOIICHHS MEXJy TPUTOHOMETPHYECKHUMHU 2
(YHKUMSIMH OJTHOTO M TOTO JK€ apryMEHTa.
33-34 DOpMyJIBI CIIOKEHHMS. 2
35-36 DopMyIibl IPUBEICHUS. 2
37-38 ®opMyIsl ABOWHOTO U IOJIOBUHHOTO YTJIOB. 2
39-40 CyMMa ¥ pa3sHOCTh CHHYCOB (KOCHHYCOB). 2
41-42 DopMmysl npeoOpazoBaHus [IPOU3BEIECHUSA 2
TPUTOHOMETPUYECKUX (PYHKITUI B CYMMY.
43 Konmponvnas paboma No 5 1
TpuronomerpnyecKkne ypaBHeHHUsl H HEPaBEHCTBA 11
44 VYpaBHeH#e cos X = b. 1
45 VpaBHeH#ue sin X = b. 1
46 VYpaBHeHue tg x =bu ctg x =b. 1
47 Oyukum Y = arcsin X, y = arccos X, y = arctg X u y = arcctg X. 1
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48-49 Tpuronomerpudeckue YpaBHEHUS, CBOJALIUECS K 2
anreOpanvaecKuM.

50-51 Pemienne TPUTOHOMETPUYECKHUX YpaBHEHUI METOJ0M 2
Pa3JI0KCHUA Ha MHOKHUTCIIN.

52-53 Pemenue npoctedmmx TpPUrOHOMETPUUECKUX HEPABEHCTB. 2

54 Kontposbnas pabora No 6 1
IIpousBoaHas u e¢ IpUMEHEHUe 14

55 [IpencraBnenne o mnpenene (QYHKIMA B TOYKE H O 1
HENPEPBIBHOCTH (PYHKIIMH B TOUKE

56 3ajaun 0 MTHOBEHHOW CKOPOCTH M KacaTeIbHOU K TpaduKy 1
byHKIIMN

57-59 [TpaBuna BEIYMUCICHUS IPOU3BOTHOM 3

60-61 VYpaBHeHHEe KacaTeIbHON 2

62 KonTponbnas paborta Ne 7 1

63 ITpusHaku Bo3pacTtanus U yObIBaHHS QYHKIIUH 1

64 Touku dKCcTpeMyMma 1

65-66 [IpumeneHue MIPOU3BOHOM npu HaxO0XJICHUU 2
HanOOJIBIIET0 M HANMEHBIIETO 3HAYCHHS (DYHKIIMH

67 [Toctpoenue rpadukoB QyHKIUI 1

68 KonTponbaast pabora Ne 8 1

69-70 IloBTOpEeHNE U CHCTEMATH3AIHS YIeOHOT0 MaTepuaJia 2

UTOI'O 704
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