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Pabouas nmporpamma yuebHOTro peamera «Maremarrka » pazpaboTaHa Ha OCHOBE
OpUMEPHONM  mporpaMmbl,  paszpabotranHoii  dDenepanbHbIM  TOCYAAPCTBEHHBIM
aBTOHOMHBIM  yupexjaeHuem «®DenepaqbHbli WHCTUTYT pPa3BUTHS 0Opa30BaHUs»
(peructpauuoHHbli HOMep penensun Ne 377 ot 23 wuwons 2015 r.), ¢ yuérom
denepanbHOr0  roCyJlapCTBEHHOTO  CTaHJAapTa  CpeIHero  npodeccHOHaTbHOTO
oOpazoBanus no crneruaibHocTu 38.02.07 bankoBcKkoe /€10, YTBEPKICHHBIM MPUKA30M
MunoOpuayku Poccun ot 05.02.2018 Ne 67 "OO6 yrtBepxiaeHuu GdenepaabHOro
rOoCyJapCTBEHHOr0 00pa3oBaTENIbHOIO CTaHAapTa CpeaHero mnpodeccHoHaIbHOTO
obOpazoBanusa mno cnenuainbHoctu 38.02.07 «baHkoBckoe aeno» (3aperucTpupoBaHO B
Muntocte Poccun 29.03.2017 Ne 46168) u ipoduiist mpodecCHOHATBHOTO 00pa3oBaHus
CHELUANIBHOCTEN MO MPOrpaMMe MOJATOTOBKHU CIIELUAIMCTOB CPEAHETO 3BEHA CPEIHETO
npodeccuonansHoro odpazosanus (IIIICC3 CIIO)

Opranuzarnus pazpadboruuk: [AIIOY CO «KpacHoyduMckuil arpapHbIii KOJIIEIE)
PazpaboTuuk: [IpoceupoBa  Onpra  lIBaHOBHa, IIpENoaBaTellb  BBICIIEH
KBTU(PUKAIMOHHOMN KaTErOpuu
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN I[TPOT'PAMMBI YUEBHOI'O

[TPEJIMETA «Martematuka: ainreOpa u Hayajaa MaTeMaTUYeCKOro aHaIu3a,
TEOMETPUSI»

1.106:1acTh NpUMEHEHHUS POrPaAMMBbI

PaGowast mporpamma yueOHOro nmpenmera «MaTemaTtuka» — ABISETCS  YacThIO  OCHOBHOM
npodeccuoHaIbHONW 00pa30BaTebHON MPOrpaMMbl CPEIHETO MPOGECCHOHATBLHOTO 00pa30BaHUS IO
cnenuanbHocTd 38.02.07 «bankoBckoe neno». Pabouas mporpamma yueGHOTO mpeamera pazpadoraHa
Ha OCHOBE (pellepajJIbHOI0 TOCYAapCTBEHHOrO0 OOpPa30BaTENBbHOIO CTAHJApTa CPEIHEro OOLIero
oOpa3zoBanus, peannzyemoro B npeaenax OITOIT CIIO.

1.2. MecTo y4eOHOro mpeaMera B CTPYKType OCHOBHOII mpodeccuoHAJIbHOH 00pa3oBaTeIbLHOM
nporpamMmbl:  Y4eOHBIE  mpeamer — «Maremathka» — SBISETCS  OOS3aTENbHOW — YacThbiO
obmeobpa3zoBarenbHoro mukia .04 ocHOBHOM oOpazoBaTenbHOl mporpammsl 38.02.07 «bankoBckoe
JIETION. Bxogut B TEXHOJIOTHYECKUH, W COLIMAJIBHO-9KOHOMUYECKHM npodum
0011e00pa30BaTeIHLHOTO UKJIA.

1.3. Llesiu ¥ 3a/1a44 AMCHUILUIHHBI — TPeOOBAHMS K pPe3yJbTaTaM 0CBOEHHUS THCIHUIJIMHBI:

OcHoBy pabouell mporpaMMbl COCTaBJISICT COJEPXKAHUE, COOTBETCTBYIOIIEE TPEOOBAHHUIM
(enepasbHOrO0 KOMIOHEHTA TOCYTApPCTBEHHOTO CTAaHIApTa CPEeJHEro (MOJHOTo) o0IIero oopa3oBaHus
0a30BOro ypOBHSI.

B mporpamMme y4eOHBII MaTepwald TpEICTaBICH B (opMme uYepemyromerocs pa3BepThIBAHUS
OCHOBHBIX COACPIKATCIILHBIX JIMHUH:

® aneebpauveckas AuHUs, BKITIOYAIONIAs CHCTEMATH3alMIO0 CBEACHUH O YWCIAX; HM3Yy4eHUE
HOBBIX U 000OIIEeHNE paHee H3YYCHHBIX OTmepanuil (BO3BEIEHHWE B CTEINEHb, HM3BJICUCHUE KOPHS,
norapu(pMUpOBaHNe, CHHYC, KOCHHYC, TAHI'€HC, KOTAaHT€HC M OOpaTHbIE K HUM); M3y4YE€HHE HOBBIX
BUJOB UHUCIIOBBIX BBIpQKEHUH W (QOPMYJ; COBEpIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB H
BBIYHMCIIUTENIFHON KYJBTYpBl, PACIIMPEHHE ¥ COBEPIICHCTBOBAHHE aiIreOpanveckoro ammapara,
c(OPMHPOBAHHOTO B OCHOBHOM IIKOJE, M €ro NPUMEHEHHE K pPEIICHUI0 MaTeMaTHYeCKUX H
MPUKIAIHBIX 3a7a4;

®  meopemuKo-YHKYUOHANbHAS JUHUsA, BKIIOYAIOMIAs CHCTEMATH3alMI0 W  PaclIMpEeHUe
CBEICHUI O (YHKLHUAX, COBEPIICHCTBOBAHWE TIpaUUeCKUX YMEHHH; 3HAKOMCTBO C OCHOBHBIMH
U/IesIMA 1 METOZaMHU MaTeMaTHYECKOTO aHalIu3a B 00beMe, ITO3BOJISIONIEM HCCIIEe0BaTh YJIECMEHTapHbIC
(GYHKUIMU U pemaTh MPOCTEHUIINE TeoMeTpruUecKue, (GU3nyecKre u Apyrue NpUKIaaHble 3aauu;

® JUHUA YpasHeHUll U HepaeeHcme, OCHOBAHHAS HA TOCTPOCHHM W HCCICIOBAHUH
MaTeMaTH4eCKUX MOJIeNeH, MEepeceKaromascss ¢ anredpandeckoil M TeopeTHUKO-(YHKIMOHAIBHOMN
JMHUASMU ¥ BKITIOYATOINAsk Pa3BUTHE M COBEPIICHCTBOBAHNE TEXHHUKH ajlredpandeckux mpeodpa3zoBaHuit
JUISl peIlICHHs] YpaBHEHHH, HEPaBEHCTB M CUCTEM; (POpMHUpPOBaHNE CIIOCOOHOCTH CTPOHUTH M UCCIIE0BATh
HpOCTeI\/’IHII/Ie MaTEMaTUYCCKUEC MOJICIN IIPU PCIICHHUU HNPUKIAAHBIX 3aaad, 3aJad M3 CMCKHBIX U
CTeUabHbIX TUCIUIUINH;

o ceomempuyeckas NuHUsA, BKITIOYAIONIAs HATJSIHBIC NPEJCTABIECHHS O MPOCTPAHCTBEHHBIX
¢urypax M m3ydeHHe MX CBOWMCTB, (POPMHUPOBAHHE M PA3BUTHE MPOCTPAHCTBEHHOTO BOOOpPAKEHHUS,
pa3BuTHE CHOCOOOB TI'E€OMETPUYECKUX H3MEPEHUH, KOOPAMHATHOTO M BEKTOPHOTO METOAOB IS
pelIeHns] MaTeMaTHYECKUX 1 TPUKIIAJIHBIX 33/a4;

® cmoxacmuueckas JuHus, OCHOBaHHAs Ha Pa3BUTUM KOMOMHATOPHBIX YMEHHM, IPEICTaBICHUN
0 BEPOSATHOCTHO-CTATUCTUYECKIX 3aKOHOMEPHOCTSIX OKPY KAOIIETO MUPA.

Marematuka  sBisiercss  (yHIaMEHTaIbHOW  00mIeoOpa3oBaTeNbHOW  JUCIMIUIMHOH €O
CJIOKHUBHINMCS YCTOI\/’ILII/IBBIM COJACPIKAaHUEM U O6HII/IMI/I Tpe6OBaHI/I$IMI/I K IIOAT'OTOBKEC O6y‘-IaIOHII/IXC$[.

[Mpodunmsanus neneit MaTeMaTn4ecKoro 00pa3oBaHMUs OTPa)KaeTCsl HA BBHIOOpPE MPUOPHTETOB B
OpraHu3aIy y4yeOHOU NeATeIbHOCTH OOydaromuxcs. J[Jis TEeXHHYECKOTO M €CTECTBEHHO-HAy4YHOTO
npoduns BbIOOp weneil  cMmemiaeTcs B TparMaTU4ecKOM HAaNpaBJICHHH, MPEAyCMaTPUBAIOIIEM



YCWIEHHWE M pacIIUpeHHe MPHUKIAJHOTO XapakTepa M3yuYeHUs MaTeMAaTHUKH; MPEeUMYIIECTBEHHON
OpPHUEHTAIMH Ha aITOPUTMUYECKUIN CTUIIb [TO3HABATEIbHOMN 1S TEIBHOCTH.

Ecte HeOonpmirie W3MEHEHHUS B TIOCIEJOBATEIHHOCTH HM3YyYEHHsI TaM, ITOKa3aHbl TEMBI IS
CaMOCTOSITEJIBHOTO M3y4Y€HUs], YBEJIMYEH pe3epB y4yeOHOro BpeMEHHU Jjsl 000O0LIEHHS U MOBTOPEHHS
y4eOHOTO MaTepuaia nepe SK3aMeHaMH.

B nporpamme oTpaxeHo coiepikaHue y4yeOHOH NUCIMILIMHBI, TeMaTHYECKUi IaH (C y4eToM
U3MEHEeHHH), TpeOOBaHUSI K pe3yibTaTaM OOYYEHHUS IO pa3lenaM, PeKOMEHIyeMasl JINTepaTypa JUIs
o0yyaromuxcs 1 Ajs pernoaaBaTeiei.



2. INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA YYEBHOI'O ITPEJIMETA:

JIngyHOCTHBIE

C(i)OpMI/IpOBaHHOCTL OCHOB CaMOpa3BuTusl MW CaMOBOCIIMTAHHUSA B COOTBCTCTBHU C
06H1€‘I€J'IOBC‘IGCKI/IMI/I OCHHOCTAMU M HACATIaMU TI'paXAaHCKOI'0 O6HI€CTBa; TOTOBHOCTb U
CIIOCOOHOCTH K CaMOCTOHTeHLHOﬁ, TBOp‘IeCKOI\/'I 1 OTBETCTBEHHOM AEATEILHOCTHU

JIP 5

HaBbiku coTpyaHMuecTBa CO CBEpPCTHHKAMM, JETHbMHU MIIAJUIET0 BO3pacTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOILIECTBEHHO IOJE3HOH, Yy4eOHO-MCCIEe0BATENbCKOM, MPOEKTHOH U
JPYTUX BUAAX AESITEIbHOCTU

JIP 7

l'oToBHOCTE M CMOCOOHOCTH K OOpa3OBaHMIO, B TOM YHCIE CaMOOOpa3OBaHWIO, Ha
MPOTSHKCHUHM BCECH JKM3HH, CO3HATEIHLHOE OTHOIICHUE K HEMPEephIBHOMY O0pa30BaHUIO KaK
YCIIOBHIO YCIIEUTHOM NPpo(hecCHOHAIBHOM 1 00IECTBEHHOM JesITeIbHOCTH

JIP9

Oco3HaHHBI BBIOOp Oynmymiei mpodeccnr W BO3MOXKHOCTEH peaau3alud COOCTBEHHBIX
KHU3HCHHBIX IINIAHOB, OTHOLICHUC K HpO(l)eCCI/IOHaHI:HOI\/JI ACATCIIBHOCTH KaK BO3MOXHOCTHU
y4acTHsi B PEUNICHWH JIMYHBIX, OOIIECTBEHHBIX, TI'OCYIapPCTBEHHBIX, OOIICHAIIMOHAIBHBIX
npoOiem

JP 13

MeTaHpCIlMeTHBIC

YMCHUC CaMOCTOATCIIBHO OIPCACIATh LICIIN ACATCIBHOCTH W COCTABJIATH IIJIAHBI
JACATCIBHOCTH,; CaAMOCTOATCIIBHO OCYHICCTBIATH, KOHTPOJIHUPOBATH U KOPPEKTHPOBATH
ACATCIIbHOCTD, HUCIIOJIB30BaTh BCC BO3MOXXHBIC PECYPCHI JJIs JOCTHXKCHUA
IIOCTAaBJICHHBIX ueneﬁ H pcalnsaliii ILUIaHOB ACATCIIBHOCTH, BI)I6I/IpaTI> YCICIIHBIC
CTPATCIruM B PA3JIMYHBIX CUTYAlUAX;

MIIP 1

YMEHHE TMPOAYKTUBHO OOIIAThCS M B3aUMOJCHCTBOBATH B IIPOLIECCE COBMECTHOM
JEATEIbHOCTH, YYUTHIBATh MO3MIUM IPYTUX YYaCTHUKOB JAEATEIBHOCTH, 3(P(HEKTUBHO
pa3pemaTth KOHQIHKTHI;

MIIP 2

FOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIMOHHO-I103HABATEIbHON
NEeSITEeIbHOCTH, BIAJICHUE HABBIKAMU TOJIy4YEeHUs HeoOXoauMoil wuHdopMaruu u3
ClIOBapeil pasHbBIX THUIIOB, YMEHUE OPHEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX
UHpOpMALMK, KPUTUYECKH  OLEHMBaTb M  HHTEPIPETHPOBATH  HMH(OpMAaIuIo,
M0JIyYaeMYI0 U3 PA3JIMYHBIX HCTOUHUKOB;

MIIP 4

BJIAACHUC A3BIKOBBIMH CpCACTBAMHU - YMCHHUC SACHO, JIOTUYHO M TOYHO H3JIaratb CBOIO
TOYKY 3pCHUS, UCITIOJIB30BATh aICKBATHBIC A3bIKOBBIC CPCACTBA,

MIIP &

[IpeamerHbIe "Maremaruka" (yrityGlIeHHBIN YPOBEHB)

c(OpMHPOBAHHOCTh NPEACTABICHUN O MATEMAaTHUKE KaK YaCTH MUPOBOH KYJIbTYPbI H MECTE
MaTeMaTHKU B COBPEMEHHOM LIMBUIIM3ALMHU, CIIOCO0AaX ONMUCAHUS SBJICHUN pealbHOro0 MUpPa
Ha MaTEMaTUYECKOM SI3BIKE;

IP 1

c(OPMHUPOBAHHOCTh ~MOHATHMMHOIO ammapaTa IO OCHOBHBIM pa3jenaM  Kypca
MaTeMaTUKHU; 3HaHUI OCHOBHBIX TEOpeM, (OPMYJT M YMEHHs MX MPHUMEHSATh, YMEHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHAAPTHBIE CIOCOOBI pelIeH s 3a1a4;

I1P 2

c(OPMHUPOBAHHOCTb ~ NPEJCTABICHUA O  HEOOXOAMMOCTH  JIOKA3aTEIbCTB  MPHU
000CHOBAaHMM MaTEMaTHUECKUX YTBEPXKIEHUN M POJU AKCUOMATUKH B IPOBEICHUU
JIEIYKTUBHBIX PACCYKICHUN

ITP 3

BIIaJICHUE CTAaHJApPTHBIMH IPUEMAaMM PELICHUA PaLMOHAIbHBIX U HPPALMOHAIIBHBIX,
IIOKA3aTEJIbHBIX, CTEIECHHBIX, TPUTOHOMETPUYECKUX YPABHEHUH M HEPABEHCTB, HUX
CUCTEM; HCIIOJIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOIPAMM, B TOM YHUCJE AJIA ITOUCKA
IIyTH PELICHUs U WUIIOCTPALMK PEUICHUS] YPABHEHUI U HEPABEHCTB;

I1P 4

C(l)OpMI/IpOBaTL MNpEaACTaBJICHUC 00 OCHOBHBIX MOHATHAX MAaTEMAaTHYECKOTO aHAIN3a U UX
CBOfICTBaX, BJIAACHUC YMCHUCM XAPAKTCPU30BATL TMOBCACHUC q)YHKIII/IfI, HCITIOJIB30BaHHC

IP 5




MMOJIYYCHHBIX 3HAHWUH AJI OMMCAaHUA M aHaJIM3a pCAJIbHBIX 3aBHCHMOCT€ﬁ;

BJIa/ICHUE OCHOBHBIMHU HNOHSTHUAMM O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPHUUECKHX
durypax, HUX OCHOBHBIX CBOMCTBaxX; C(OpPMUPOBAHHOCTb YMEHHS Ppaclo3HaBaTh
reoMeTpuueckue (pUrypsl Ha uyeprekax, MOJENSAX W B PEaJbHOM MHUpE; NPUMEHEHHE
M3YYEHHBIX CBOICTB reoMeTpuieckux Guryp u Gopmys s perieHusi reOMeTpHUecKUX
3aJa4 W 3a7a4 C IPaKTHYECKUM COJIEpPKaHUEM;

I1P6

BJIQ/ICHHE YMEHHUSIMHU COCTaBJICHMsI BEPOSTHOCTHBIX MOJENEH MO YCIOBUIO 33/auyd U
BBIUHCIICHUSI BEPOSTHOCTH HACTYIUICHUS COOBITUH, B TOM YHCJIE€ C HPUMEHEHUEM
dbopMys1 KOMOMHATOPUKH W OCHOBHBIX TEOPEM TEOPHHM BEPOATHOCTEH; HCCIETOBAHUSI
CJIy4YalHbIX BEJIMYMH 0 UX PacCHpeiesICHHUIO;

I1P7

BJIAAICHUC HABBIKAMU HCIIOJIb30BAHHA TI'OTOBBIX KOMIIBIOTCPHBIX MPOTpaMM IIpU PCIICHHUUN
3aaad.

I1P8

c(OPMHUPOBAHHOCTh YMEHHMH MOJENUpOBaTh pealbHblE CHUTyallud, HCCIIEI0BaTh
ITOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATh NOJYUECHHBIA PE3YiIbTaT;

I1P9




3. CTPYKTYPA U COAEP’)KAHUE YYEBHOI'O [IPEJIMETA

3.1 O0bem y4eOHOro npeaMeTa U BUIbI Y4eOHOH padoThl

Buj yueOHo# padoThI O0beM yacoB
Oo6si3aTes1bHAsE Ay IMTOPHAsA yueOHasi Harpy3Ka (Bcero) 234
B ToM uncne:
- IPAKTUYECKUE 3aHATHS 0
- KOHTPOJIbHBIE paboThl (OTYET IO TEME) 15
CamocrosiTesibHas padoTa o0y4yarouierocsi (Bcero) 0

B ToMm uucie:

- ToMairHue paboTel, pedepaTsl

KoHcyabTanmu K 3K3aMeHy 12

Wrorosas arrecranus B popme sk3amena (1 u 2 cemectp) 14




3.2TemaTnuyecKni IUVIAH U COAEPKAHUE YUeOHOI 0 MpPeaMeTa

HaumeHoBanue HauMmeHoBaHHe AMAAKTHYECKHX €IHHUIL O0BéM Koap1 JIP ,
Ppa3nesoB U TeM Copep:xanue y4eOHOro MaTepuaaa u (OpMbl OPraHU3aLUU 1eATeJbLHOCTH B yacax MIIP, ITP
ol0yuyarommxes ¢opmMupoBanuio
KOTOPBIX
crnocoocTByeT
3JIEMEHT
NporpaMmal
1 2 3 4
Pa3znen 1. Bgedenue
1. UcTopusi pa3BUTHSI MAaTeMATHKH. 2 JIP 7, MIIP2,
Ponbp MaTeMaTHKU B COBpeMEHHOM MUpe. BBOIHBIN KOHTPOJIb 3HaHUI o MaTepuanam OI'D TPl
Pa3znen 2.  Pazeumue nonamus o uucie
2. JleificTBUTEIbLHBIE YHCJIA 2 JIP 5,7 ,9,13
Pa3BuTtHe yucen- HaTypajibHbIE, POOHO — pallMOHANBHBIE, IEHCTBUTENbHbIC, KOMIUIEKCHBIC. J{elcTBuUs C ?1/11?122’ 4,8
YUCIIAMH.
3. JIuneiinpie ypaBHeHHUs 2
AJNTOpUTM PELICHMs] INHEWHOIO ypaBHeHuUs1. PelieHne TMHEeNHbIX ypaBHEHUI
4. KBaapaTHble ypaBHeHUS
Henonnoe m nmosnHOe KBaapaTHOE ypaBHEHHE. AJITOPUTM PELICHUS KBAJIPaTHOTO ypaBHEHUs. Teopema
Buera. Peienue kBagpaTHbIX YpaBHEHUN
5. Merox nHTepBaJIOB 2
ITonsatue HepaBeHcTBa. KBagpaTHOE HEpaBeHCTBO. MeToa HHTEpBaJIOB. PelieHne HepaBeHCTB METOI0M
WHTEPBAJIOB.
6. OTueTHas padora 2
Cnava TeopeTH4ecKoro MaTepuasia U KOHTpOJiIbHasi paboTa o BTOPOMY pa3zelly: pelieHne MpoCcTeHImmnx
YPAaBHEHUI U HEPABEHCTB
Pasznen 3. Kopnu, cmenenu u nozapughmot
7. CTeneHb ¢ pallMOHAJIBLHBIM MOKa3aTeIeM 2 JIP 7,59, 13
Omnpenenenue CTENEHH ¢ HATYpPalIbHBIM, HYJIEBBIM, IPOOHO — pallMOHABHBIM MOKa3aTeneM. Pemenue i\#ﬂ; 32’4’8’
MIPUMEPOB HA BBIYUCIICHUE CTENIEHU ’
8. CpoiicTBa cTeneHu 2
CaoiicTBa cTeneHu. Perienre npuMepoB Ha BHIYMCIEHUE CTENIEHN C IPUMEHEHHEM CBOMCTB
9. CtreneHs ¢ AeiiCTBUTEJbHBIM MOKa3aTeeM 2

OHpGI{CJ’IGHI/Ie CTCIICHU C ACHCTBUTEILHBIM MOKA3aTCIICM. CaMocTosTeIbHas pa60Ta Ha BBIYUCJIICHUEC
CTCIICHHU




10. Onpenesienne jgorapugma
Onpenenenue norapudma. Perienre npruMepoB Ha BbIYKMCIEHUE JIoTapupma

11. Jlorapudpmmnueckoe T0xK1CTBO

Onpenenenue gorapu@MHUIECKOTO TOXJECTBa. Pemienne npuMepoB Ha BbIUKCICHHE Jorapudma.

12. CaoiicTBa Jorapugmon

Pemenne npumepoB Ha BRIYUCIIEHUE JorapudMa ¢ UCIOIb30BaHUEM CBOWCTB JiorapudmMa.

13. Boruuciienue gorapugmon

Crnaua TeopeTHuecKkoro Matepuaia mno pasaeny. CamoctosarenbHasi paboTa Ha BeIYMCIEHHUE JIorapudma
14. Dopmy.Jibl JOrapu(pMHUPOBAHUSA

JokazaTh ¢popmyny nepexoaa. Pabora Ha MUKPOKaIbKYISITOPE. YMETh BBIYUCIUTD CTETEHb, Jorapudm ¢
JIF0OBIM OCHOBAHHEM U C JIFOOBIM ITOKAa3aTeIeEM

15. Jlorapu¢dmupoBanue U MOTEHUMPOBaHUE
[TonsiTre norapudmupoBaHusl U MOTEHLUUPOBAHUS aaredpanyeckux BolpakeHui. [IpocTeiiee
NoKa3aTeJbHOe M JIorapudMuyeckoe ypaBHeHUE. BbIuncieHus: Ha MUKPOKaIbKYJISITOPE.

16. Pemenue npumepos
CamocrosiTenbHas paboTa Ha BEIYUCIIEHHE Jorapudma.

17. Ot4erHnas padora

Crnaua TeopeTHuecKoro MaTepualia 1 KOHTpOJIbHasi paboTa Mo TpeTheMy pa3Jielly: BHIYUCIUTH CTEIICHb,
aorapudm; yopoCTUTh BbIPAKEHUSI IPUMEHSSI CBOMCTBA; PELIUTh IPOCTEUIINE YPABHEHHUSI C
NPUMEHEHHEM MHUKPOKAIbKYJISATOPA.

Pasznen 4. Ocrnoéwt

mpuzonHomempuu

18. OmnpenesieHne TPUrOHOMETPUYECKUX (PYHKIMH.
Tpuronomerpuueckuii kpyr. Onpenenenue Tpuronomerpuaeckort pynkiuu. [Tpaktuyeckas padora ¢
KpyroM. OCHOBHBIE TPUTOHOMETPUUYECKHE TOKAECTBA.

19. ®opmy.bl ci0KeHUs
OtpaboTath Ha npuMepax GOpPMYJIbI CIOKEHHS

20. ®opMyJbl ABOWHOTO U MOJOBUHHOIO YIJia
OTtpaboTaTh Ha mpuMepax HOPMYJIBI IBOMHOTO U MOJIOBUHHOTO YIJIa

21. ®opmyJibl TPUTOHOMETPHUH
OtpaboTtath Ha npuMepax GopMyIIbl MPeoOpa3oBaHIE CYMMbI TPUTOHOMETPHUYECKUX (DYHKIIUN B
IPOU3BEICHUE.

22. Ilpocreiilmine TPUTOHOMETPUYECKHE YPABHECHUS

Jlatb omnpenenenue oopaTHOI TpUroHoMeTpuueckon pyHkIMU. BeiBecT popmyibl 001Iero pemeHus
MIPOCTEHIINX TPUTOHOMETPUYECKUX ypaBHeHUI. HaxoxxieHue o0paTHoil TpUroHOMETpHUUECKON (QyHKIIUU
Ha MUKPOKAJIBKYJISITOPE.

JIP 5,7,9,13
MITP 1,2,4,8
TP 2,3,4




23. Pemienue ypaBHeHHMH 2
OTtpaboTaTh HABBIKOB PELICHMSI IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHU.

24. PeuieHue ypaBHeHU 2
Cnaua TeopeTH4ecKoro MaTepuasa U CaMoCTOsATeIbHAsE paboTa Ha peleHue TPUTOHOMETPUUECKIX

YpaBHEHUU

25. IloBTOpeHue u 00001IeHNE 3HAHUI 110 TeMe 2
CamocrosiTenbHas paboTa Mo pa3feny «TPUTOHOMETPHSDY

26. OtuerHas padorta 2

Crnaua TeopeTHuecKoro MaTepualia 1 KOHTpOoJbHas paboTa o 4YeTBEPTOMY Pa3Jielny: YIPOCTUTh
BBIpa)KEHUE, JOKA3aTh TOXKAECTBO, HAWNTH 3HAUEHHE TPUTOHOMETPUUYECKON (PYHKIIMH, PEIIUTh
IIPOCTENIIINE TPUTOHOMETPUUECKHUE YPABHEHUSI.

Pasznen 5. @ynuxkyuu ux zpagpuxu u ceolicmea

27. Onpenenenue cBoiicTBa GyHKIMH 2 JIP 5,7,9,13
Onpenenenue ¢pynkuuu. O06nacts onpeneneHus v 3HaueHuil. Crioco6s! 3a1anus. YeTHOCTh U i\{[gg 1,2.4.8
HE4YeTHOCTb. [leprnoagnuHocTs. MOHOTOHHOCTB U 3KCTpeMyM. AcuMmnToThl. [lepeceuenue ¢ ocsimu

koopauHaT. PyHKuus Oousblie U MeHblIe HoJisi. Hanmucate cBolicTBa rpaduka QyHKIMH.
28. CrenenHast pyHKIHA 2
IToBTOPUTH M 00OOLIUTE CTENIEHHYIO (DYHKIIHMIO Ul HATYPaJIbHOI0, OTPULATEIBHOTO, JPOOHO —
paIMOHATFHOTO U IEHCTBUTENBHOTO MOoKa3aTensi. Tabmuma caBuros rpaduka GyHKIHUU (BIOJB OCei
koopauHaT). CxeMaTHueckoe MocTpoeHue rpaduka cTeneHHON pyHKIUuN

29. Iloka3atenbHasi u Jorapupmuyeckas pyHKIus 2
Omnpeznenenue noka3aTenbHOM U orapudmuyeckoit pyHKINH, X cBoiicTBa. OOpaTHbIe QYHKINU.
CxeMartudeckoe mocTpoeHue rpadukoB GpyHKITUH.

30. IHocTrpoenne rpadpukoB 2
CamocrositenpHas paboTta
31. Tpuronomerpuueckue pyHKuuu 2

Ornpeenenne TPUTOHOMETPUIECKON QyHKIIMH, UX CBOMCTBA. ['paduku oOpaTHBIX
TPUTOHOMETPUYECKUX (DYHKIHUH.
32. IocTtpoenne rpapukoB QyHKIUIM 2
Tabnuua cnBuroB rpaduka GpyHKIUM (CkaTHE U pacTshKeHUe rpaduka BIOIb OCe KOOPIUHAT).
CxemaTndeckoe NOCTpOeHHE TpadrKa TPUTOHOMETPHUIECKON QPYHKIMH

33. IlocTpoenune rpapukoB QyHKIUM 2
CamocrositenbHas paborta
34. Pemenne 3agau4 2

Haiitu oGnacte onpenenenust QyHKIMH, 3HaueHHe (PyHKIIUMHU B TOUKE. 3a/1a4l Ha CBOMCTBO YETHOCTH,




HEYETHOCTH, epuoanyHocTd GpyHkuuu. CamocTosiTeNbHas paboTa 1o MaTepuallaM IATOro pas3zaesa

35. OtuyerHas padora
Crnaua TeopeTHuecKoro MaTepuaia 1 KOHTpoJbHas paboTa 1o NATOMY pa3zieiy: HalTH 3HaueHHe
(YHKIINH, CXeMaTHYECKOE MMOCTPOCHUE IPaMIKOB 3JIEMEHTAPHBIX (YHKIMI MyTEM CIIBUTOB

Paznean 6. Ypasnen

usa u Hepaseencmaea

36. /Ipo0HO — panMoHaJIbHbIC YPABHEHHSA

[ToBTOpUTH M 000OIIMTE MaTEpPHA MO PEIICHUIO IPOOHO — PALMOHANBHBIX YpaBHeHUH. O01acTh
JIOMYCTUMBIX pelieHnH ypaBHeHHs. CriocoObl peleH s ypaBHEHH: Pa3sioKeHHe Ha MHOXKUTEIN,
IIOACTaHOBKA. Pemenue ypaBHeHUN

37. UppanuoHajbHble ypaBHEHUS!
[ToBTOpUTE M 000OIIMTE MaTEpPHA 10 PEIICHUIO HPPALMOHATBHBIX YpaBHEHUH. O0IaCTh Oy CTUMBIX
pemeHui ypaBHeHus. IlocTaHoBKa B MppallMOHAIBHBIX YpaBHEHUsIX. Pemienne ypaBHEHHI.

38. Iloka3aTenbHbIe ypaBHECHHUS
IToBTOpUTH rpaduk MokazaTeabHON (PYHKINH, peIIEHHE TPOCTEHUIIIET0 MOKa3aTeIbHOI0 YPAaBHEHUS.

Pemenue ypaBHeHuM

Kopenb ypaBaerust. CriocoObI pelIeHHs: pa3IoKeHNEe Ha MHOKUTEIH, TTOJICTAHOBKA, JIOTapHU(PMUPOBAHUE.

39. Iloka3aTenbHbIe HEPAaBEHCTBA
IToBTOpUTH rpaduk nokazatenbHON GyHKIMU. J[oKa3aTh MPAaBUIIO PELIEHUs MOKA3aTEIbHOTO
HepaBeHCTBa Ha rpaduke QyHKIMU. Penenne nokasaTeIbHBIX HEPABEHCTB

40. Jlorapudmuueckue ypaBHeHHUs

[ToBTopuTh Tpaduk MOrapuPMIUUecKoi (yHKIHH, pEHICHHE TPOCTEHIIETO JOTrapuhMHUIECKOTO
ypaBHeHus. Kopenb ypaBHeHUs. CrIocOOBI pelIeHus: pa3aokeHne Ha MHOKUTEIH, OJICTAHOBKA,
norapudpmMupoBanue. Penenue ypaBHeHH.

41. Jlorapupmuyeckue HepaBeHCTBA
[ToBTOpHTH Tpaduk sorapudmudeckoit pyHkuun. Jlokazats MpaBuiIo pemIeHUus JorapuhMHUIECKOTO
HepaBeHCTBa Ha rpaduke GyHkIuH. Pemenue gsorapupMHUUEcKuX HEpaBEHCTB

42. TpuroHomeTpuiecKue ypaBHeHUs!

IToBTOPUTH pelIeHNE TPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN. Y PaBHEHUS, CBOASAIIMECS K
KBaJIpaTHOMY ypaBHeHU0. CIIoCOOBI pelIeHNUs: pa3IoKeHUe Ha MHOKUTEIH, [T0JICTAHOBKA. Pemenue
yYpaBHEHUNU

43. TpuroHomerpnuyecKue ypaBHeHHSA
OnHOpOHBIE M HEOTHOPOTHBIE YPABHEHUS IIEPBOTO U BTOPOTO MOPAIKA M CIIOCOOBI UX pelieHus. 3aMeHa
MEPEMEHHON B TPUTOHOMETPUYECKUX YpaBHEHUsIX. Penienue ypaBHeHHIA.

44. PemieHne TPUTOHOMETPUYECKUX YPABHEHH
CamocrositenbHas paborta

JIP 5,7,9,13
MITP 1,2,4,8
TIP 4




45. PemeHnue ypaBHeHUil U HEPABEHCTB
CamocrosiTenpHas paboTa Ha pelIeHHEe YPaBHEHUH H HEPABEHCTB 110 BCEMY pa3zelty (IIOAr0TOBKa K
JK3aMEeHy).

46. 3amuTa NpoOeKTOB
3ammra caMoCTOSITeIbHONW pabOThI: MPOCKT

47. OTuyerHas padora

KontpomnbHast paboTta 1o paszeny: pemuTh npocTeiiiee JpoOHO — paliMoHaIbHOE, UPPALIMOHAIBHOE,
KBaJ[paTHOE, TOKa3aTeIbHOE, Iorapru(pMUIecKoe, TPHTOHOMETPHYECKOEe ypaBHEHHE; TIOKA3aTeIbHOE U
J0rapupMHIECKOE HEPABEHCTBO.

48. TecT mo uTOram NMEepBOro cemMecTpa
HTOroBslii KOHTPOJIb 3HAHUH 33 CEMECTP

Koncyﬂbmauuu K IK3ameny

2 cemecmp

Paznen 7. Koopounamot u eexmoput

49. BekTOpbl HA IVIOCKOCTH U B IPOCTPAHCTBE

Omnpenenenue BEKTOPa, paBHbIE BEKTOPA, IPOTUBOIOJIOXKHbBIE, KOJJIMHEAPHBIE, KOMIUIaHapHbIe. bazuc Ha
IUIOCKOCTH U B IIpocTpaHcTBe. CucteMa KoopauHart. JeficTBus Haj BEKTOpaMH B KOOpAMHATAX:
CIIOKEHHE, YMHOKEHHME Ha YHUCII0, CKAJISIPHOE U BEKTOPHOE ITPOU3BENECHUE, YTOJ MEXKy BEKTOpaMH,
YCJIOBHE NApaJJICIbHOCTH U NEPIIEHAUKYISIPHOCTH BEKTOPOB

50. leiicTBHSI HAl BEKTOPAMHU B KOOPAUHATAX
TectupoBanue Ha 3HaHUE Teopuu. Penenue 3aaauy.

51. Penrenue 3agay4
CamocTtosTenbpHas pabora

52. YpaBHeHHe NPSIMOH Ha IUVIOCKOCTH
OOw1ee ypaBHEHHE NPAMOM, YriioBoi kK03 puLneHT npsMoil, ypaBHEHHE PSIMOM C YTITIOBBIM
KOE)(bq)I/IHI/IeHTOM, YIoJ MCXKAY NPAMBIMHA, YCIIOBUC MAPAJIJICIbHOCTH U NCPICHAUKYJIAPHOCTHU MPAMBIX

53. PemreHue THIOBLIX 33124

JlaH TpeyroibHUK ¢ KoopAuHaTamMu BepiirH. COCTaBUTh ypaBHEHHUE: CTOPOH TPEYTroJbHUKA, MEIMAH,
BBICOT, OuccekTpuc. [lan napamnenorpamm. CocTaBUTh ypaBHEHHUE: TapaUIETbHBIX MPSMBIX, IUAarOHATEH,
BBICOT

54. Penienmue 3agay
CamocrosiTenpHas paboTa 1Mo Teme.

55. Or14yeTrHas padora
Kontponbnas padota. [lan TpeyroJbHHK C KOOpJAuHATAMU BepiiuH. HailTi KoopAMHATBI BEKTOPOB, YTOJI

JIP 5,7,9,13
MITP 1,2,4
IIP 6




MCXKAY BCKTOpaMU, IJIomaab TpCyrojJlbHUKa, BBIIIOJIHUTD ,Z[GI\/JICTBI/ISI HaJ BCKTOpaMHu. CocTaBHUTb
YPaBHCHHUEC CTOPOHBI TPCYT'OJIbHUKA, MCAWAHBI, BBICOTEI.

Pa3znen 8. Hauana mamemamuueckozo anaiuza

Tema 8.1.
IIpousBoaHas u
€€ mpuJIoKeHue

56. Ilpenesa ¢pyHkuuu

Onpenenenue npenena GyHKIUHA B Touke. beckoHeUHO Maas 1 6€CKOHEYHO OombIast (pyHKIIHA.
CoiicTBa nipezienoB. Berauciienue npenena GyHKIUN B TOYKE, IPU CTPEMIICHHH K OECKOHEYHOCTH.
3aMeuaTeNbHbIC IPEICIBL.

57. IlpousBoaHas pyHKIUH
Onpenenenue npousBogHol ¢pyHkuuu. [Ipasuna nuddepenmponanus. Tabnuia npou3BOAHBIX
areMeHTapHbIX GyHKIm. [IpumMepsl.

58. ®usuvecknii CMbIC MPOU3BOIHOMI
Tect no Teopun. Haxoxaenue npons3BoaHon. usznueckuii CMbICI IPOU3BOAHOMN. Pelienne 3a1ay.

59. IIpousBoaHAas CJI0KHOH (PYHKIHH
[Tonstre cnoxuoit pynkuuu. Teopema o mpou3BoOAHON clOKHOHN QyHKIMH. Tabmuia npou3BOIHBIX
cnoxHbIX QyHKuMi. [Tpumepsl

60. Bbrumcienue npon3BOAHON PYHKIHH
OTtpaboTaTh HAaBBIKM HaXOKJAeHUs pon3BoaHON. CamocTosiTesibHas padoTa.

61. OTyeTHas padora
KontpomnsHast paboTa: HAiTH MPOU3BOIHYIO CYMMBI, IPOU3BEACHUS, YACTHOTO (DYHKIIHIA; CII0KHOM
(GyHKIMU. BRIYMCINTD CKOPOCTh ABMKEHHSI MATEepUAIbHONW TOUKH

62. I'eomeTpuyeckuii CMbICJ POU3BOTHOM
I'eomeTpuueckuii cMbICT IPOU3BOAHON. Y paBHEHHUE KacaTebHOW K TpaduKy QyHKIMH. YTOJ HAKIIOHA
KacaTeJbHOU. YToa Mexay GyHkimsmu. Pemenue 3amaq

63. Pemenne 3aga4
OtpaboTaTh HaBBIKM HaXOKACHHS YTIOBOT0 KO PHIINEHTa, COCTABICHUS YPaBHEHNUS KacaTeIbHOM K
rpaduky. CamocrosiTenapHas padora

64. UcciaenoBanue (PyHKIMH.
C TOYKH 3peHUs] TEOMETPUYECKOT0 CMbICIIA PACCMOTPETh BOIIPOCH! MOHOTOHHOCTHU (DYHKIINH,
IKCTpeMyMa, Todek neperrnda. CocTaBUTh aITOPUTM PEIICHUS KaXI0Tr0 BOMpoca

65. IMocTrpoenue rpaguka GpyHKINH
[TpoBecTu nosHOE MccaeioBaHue GYHKIUHU U TOCTPOUTH €€ rpaduk. (MHOTOUJIEH)

66. UcciaenoBanue nu nocrpoeHue rpagpukoB GyHKIHU
IIpoBecTu mosHoe MccaeoBaHue GYHKINU U TOCTPOUTH €€ rpaduk. MHorowieH, JpodHo —
panmoHaimbHast QyHKIHSL.

67. Haubosbliee 1 HAUMeHbLIee 3HaYeHHe PYHKINHU

JIP 5,7,9,13
MITP 1,2,4,8
TP 2,5,11,12




PaccmotpeTs anroputm pemeHus 3anadu. Pemenue 3anay

68. Pemenne 3axau
Crnaua TeopeTuuecKkoro MaTepuaia 1o TeopemMam 1 3ajanusaM K EI'D 1o npuinoxeHuo nporu3BOAHOM.
CamocrositenpHas paboTta

69. OT14yeTHas padora

Kontponbnas padota: Halitu yrioBoit ko3 dUIIMEHT 1 HAaNTMCaTh ypaBHEHHE KacaTelIbHON K TpaduKy B
Touke. MccnenoBars 1 moctpouTh rpaduk pynkiuu. Haiitn Hanbosbiee 1 HaMEHbIIIee 3HaUeHUE
(YHKIIMHM Ha OTpE3Ke

Tema 8.2.
HHTErpaJj u ero
NPUJIoKeHHe

70. HeomnpeaejeHHbIH MHTErPaJI

JaTte onpeneneHue nepBoodpa3Hoil. HeonpeaeneHHbI HHTErpall U €ro TEOMETPUUECKHU CMBICTT.
CoiictBa unterpana. Tabnuia ocHOBHBIX HHTerpanoB. HemocpeacTBenHoe uHTerpupoBanue. Pemenue
MIPUMEPOB

71. CpoiicTBa HHTErpaJsa
TectupoBaHue Ha 3HaHUE TaOJIMIBI HHTErpaIoB. IHTEerprupoBaHue BbIpaKEHHM, €CIIM apryMeHT JIMHEeHas
¢byskums. Pemenne npuMepon

72. CnocoObl MHTErPUPOBAHUS
Crnioco0 noCTaHOBKH MPU MHTETrpHpoBaHuM. Pemenne npumepon

73. OnpenejeHHbIH HHTErpaJ
[lonstue nnTerpanbHoit pyHKIMU. OnpeaeneHue onpeneaeHHoro naTerpaia. CBoicTBa OMpeneIeHHOro
unterpana. @opmyna Hetotona — Jleitbuuna. BeranciaeHne HHTErpaios.

74. I'eomeTpuyeckuii U (PU3NYECKUI CMBICJ HHTErpaJa
I'eomerpuueckuii cMbica onpeeneHHoro uurerpana. [lnomans miuockoit purypsl. Berancnenue
rroma . PU3NYECKHil CMBICI ONPEAEICHHOI0 HHTErpasia. Belunciaenue nyTu.

75. Pemenue 3aga4
CamocrosiTenbHas paboTa Ha BEIYMCIIEHHUE IO IJIOCKOM (PUIyphl M HAX0XKICHHUE Iy TH NPOHEHHOTO
MaTepUaIbHON TOYKH.

76. Pemenne 3aga4
CamocTosTenpHas padbora.

77. OtuyeTrHas pabora
KonrtponbHast pabota: HaiiTH HEONpeACICHHbBII HHTETPajl, BHIYUCIUTE ONPEeICHHBIN HHTETpall, HAUTH
TIJIOIATh TDIOCKOW (PUTYPBI, BRIYUCIHUTD IyTh MPOUICHHBIA MaTepHATHLHOM TOYKOMN

JIP 5,7,9,13
MITP 1,2,4,8
TP 5,12

Pasznen 9. Ilpamwie

U niocKocmu 6 npocmpancmee

78. IIpsimble B IPOCTPAHCTBE
[Ipeamert crepeomerpun. AkcuoMbl ctepeomerpuu. CiaeacTBust u3 akcuom. [lapamienbHOCTh MPSMBIX B
npoctpancTie. [leprieHauKysip , HakJIOHHas, poekiusa. CBoCTBAa HAKJIOHHBIX, BBIXOISIINX U3 OJTHOMN

7P 5,7,9
MITP 14,8
IIP 6,9




TOUKH. PenieHue 3aa4 Ha JO0Ka3aTCJIbCTBO

79. IlapanjieJbHOCTH NPSAMBIX H IJIOCKOCTEH
[Ipu3Hak u TeopeMa 0 napajIeIbHOCTH MPSAMOM U TIOCKOCTU. [Ipr3HaK 1 TeopeMbl 0 TapaJIeIbHOCTH
mIockocTel. Pemmenne 3a1ay Ha JOKa3aTEILCTBO

80. IlepneHAMKYJISIPHOCTH NPAMBIX U IJIOCKOCTEH

[Ipu3Hak 0 NepnEeHANKYIAPHOCTH NPSMOM U IIJIOCKOCTH, TEOPEMA O TPEX NEPIECHIUKYIIAPaX.
JIByrpaHHBIN yroJ1, JUHEHHBIN YroJl, IPU3HAK IIEPIICHIUKYJIIIPHBIX IUI0CKOCcTe! Pemenne 3anad Ha
JIOKa3aTeJIbCTBO

81. Pemienue 3agau
3ajaun Ha MAPAJUIEILHOCTh MPSAMBIX B TPOCTPAHCTBE, MEPICHANKYIISIP, HAKIOHHYIO, TPOSKITHIO.

82. Penrenue 3agau
3ajaun ¢ TPUMEHEHUEM TEOPEMBI O TPEX MEPIECHIUKYJIIpax

83. Pemenune 3agau
3ajaun Ha napajuieiabHble INIOCKOCTH, C IBYTPAHHBIM YIJIOM

84. Penienue 3agau
CamocTosaTenpHas paboTa B Tpynmax

85. OrtuerHnas pabora
KontposnbHast paboTta: J0Ka3aTh YTBEPKACHUE, PELIUTh 33129y

Paznen 10.  Muozozpannuku u kpyenvie mena. Ilnouwads nogepxnocmu u 06vem mena

Tema 10.1
MHoOrorpaHHuK

86. Ilpusma, napasienenunen. [laomanas NoBepXHOCTH U 00bEM NMPU3MBbI
Onpenenenue MpU3Mbl, AJIEMEHTHI IPU3MBbI, CEYeHHEe MHOTOTpaHHMKa. [1110111a1p TOBEPXHOCTH U 00BEM
IIPU3MBI

87. Penienue 3agau
PGH_[GHI/IG 3a4a4 Ha BBIYUCJICHUC TJIOIIIaan HOBerHOCTI/I nu OGLéMa HpI/ISMH

88. Penienmne 3agau
CamocrositenpHas padora

89. IMmpammupaa. Ilaomans NOBEPXHOCTH U 00bEM NMMPaMU/bI.
Onpenenenne NUpaMuibl, AEMEHThI TMPaMU/Ibl, CEUeHNE MHOTOrpaHHuka. [lnomane noBepxHocTy 1
00BEM MHpaMUIbI

90. Penrenue 3aaay4
Pemenne 3a1ay Ha BBIYHCIICHUE TUIOMIAN IOBEPXHOCTH U 00BEMA MUPaMUIbI

91. Penrenue 3agay4
CaMOCTO}ITeHBHaH pa60Ta Ha BBIYHUCJIICHHUC TJIOIIIadn HOBerHOCTI/I nu OG’béMa HpI/ISMBI H HI/IpaMI/IIH:I

92. OtuerHas padora
KontposabHast paboTa Ha BHIUMCICHHUE IIJIOUIAIU MIOBEPXHOCTH U 00bEMa MHOTOTPaHHHUKA

JIP 5,7,9,13
MIIP 14,8
TP 6,8,11




Tema 10.2
Tesno Bpamenus

93. Huaunap. [Liomaab NoBEePXHOCTH M 00bEM HWJIHHAPA
Ornpezenienre NUIMHIPA, SJIEMEHTHI IWJIMHIPA, 0CEBOE ceueHue. Pa3BepTka, miIomaab MOBEpXHOCTH U
00BEM IIUIUHApA

94. Penrenue 3agayu
PGH_ICHI/IG 3a4a4 Ha BBIYUCJICHUC TJIOIIaan HOBCpXHOCTI/I nu OG’béMa L[I/IJII/IH,Z[pa

95. Konyc.
Omnpenenenue KOHyca, YIEMEHTHI KOHYCa, 0CEBOE ceueHHe. Pa3BepTka, MIIOIas TOBEPXHOCTH H 00bEM
KOHyca

96. Il1omaab NOBEPXHOCTH U 00bEM KOHYCa
Pemienue 3a1a4y Ha BHIYHMCIICHUE IUIOMIAIN IOBEPXHOCTH U 00BbEMA KOHYCa

97. Cdepa u map
Omnpenenenue mapa u cepsl, 3IEMEHTHI 11apa, 0ceBoe ceueHue. Pa3BepTka, Miomas MOBEPXHOCTH U
00BEM 1mapa

98. Iliomaab NOBEPXHOCTH U 00BEM 1IApa
Pemrenue 3a1ay Ha BEIYHCIICHHE TIJIOIAIA TOBEPXHOCTH U 00BEMA T1apa

99. Pemienue 3aaa4
CamMocTosTenpHas padoTa Ha BRIYHMCICHUE TUIOIIAIN IIOBEPXHOCTH U 00BEMA Tella BPAICHUS

100.O1uyeTHas padora
KonTponbHast paboTa Ha BHIYHMCIESHUE IUIOIAIN IOBEPXHOCTH U 00bEMA TeJIa BpallleHUs!

101.11poexkTHAas 1eATEJIbHOCTH
3anuTa NpOeKTOB «T'€OMETPHsI BOKPYT HACH

102.11poexkTHAas1 1eATEJIbHOCTH
3aiuTa NPOEKTOB «T'€OMETPHUsl BOKPYT HAC)»

Paznen 11. Inemenmut komounamopuku

103.Pa3menienne, nepecTaHoBKa
Omnpenenenne pakropuana. [lepectanoBka, pazmenienue (6e3 moBTopoB). [IpaBuna u npuémsr B
KoMmOuHaTopuke. Penenue 3a1au ¢ noBTopaMu

104.Coueranne. bunom Heroton
Coueranue u ero corictsa. Tpeyronpnuk [lackans u ero cBoiictsa. bunom HeroToH

105.Pe1nenue 3aga4
Pemennie koMOMHATOPHBIX 33a4 U ypaBHeHHH, 0MHOM HbloTOHA

106.Pemenue 3aga4
CamocrosTenbHas paboTa 1Mo pelIeHuto 3a/1a4 o KoOMOMHaTopuKe 1 OMHOM HploToHa, KOMOMHATOPHBIE
ypaBHEHUS

107.014yeTHas pabora

JIP5,7,9,13
MITP 1,2,4
TP 7,13




| KonTponbHast paGoTa 110 pelieHHIo 3a1a4 1o KoMOHHaTopyKe u 6iHoM HploToHa

Pasznen 12. Dnemenmot meopuu eeposmuocmeil.

108.BeposiTHOCTD CJY4YAifHOTO COOBLITHSA 2 JIP5,7,9,13
[ToBTOPHTE: ONMpeneneHue onpITa, COObITH. Buapl coObrThii. OnpeeneHrne BEpOATHOCTH CITy4aiHOTO I\H/[g; 113’2’4
COOBITHSI. ’
109.Teopembl Teopru BepoOATHOCTEH 2
Teopemsl cnoxenus u ymHoxxkenus. @opmyia beprymm. @opMyna noaHou BeposaTHOCTH. PopMyna
baiieca

110.Pernenue 3agau 2
CamocrosiTenbHas padoTa: peluTh 3a1a41 [0 TeOpHH BeposiTHOCTeH. CaaTh TeOpeTHUeCKUi MaTepua
111.3axon pacnpeneseHus CJIy4aiHOH BeJHYHHBI 2
[lonsTHE IUCKPETHOM CIly4aliHOM BEJIMYMHBI. 3aKOHBI PAaCIPEEIICHUS CIIy4YaliHON BEJIMUUHBI U UX
XapAKTEPUCTUKH: MATEMATUYECKOE OKUAAHUE, TUCIIEPCHUs, CPEIHEE KBAIPATUYHOE OTKIOHECHHE
112.271eMeHTBI MAaTEMATHY€CKOI CTATUCTUKHU 2
CrnyualiHbple BEJTMUMHBI, TOJIUTOH YacTOT, TUCTOrpaMMa. LleHTpanbHble TeHeHIIUN, MO/1a, MENaHa,
cpeaHee BeIOOpKU. Mepbl pazbpoca, pazMax, OTKJIOHEHHE. 3aCIylIaTh JOKIaIbl CAMOCTOSATEILHON
paboThl «CBSI3b KOMOMHATOPUKHU M CTATUCTHKN

113.0T1uyeTHas padora 2
KonTponbHas pabora: pemuTh 3a1a4u 110 TEOPUHU BEPOSTHOCTEN, HANTH XapaKTEPUCTUKH CITy4aiiHOM
BEJIMYUHBI.

Pasnen 13. Illoemopenue u 0606uienue

114.TecT 3a BTOpOIi ceMecTp 2 JIP 5,9
CamocrosTenbHas paboTa 10 1eMOHCTPAMOHHOMY BapHaHTy TecTa 3a BTopoil cemecTp. KoHcynpTanus u I\H/[gf 4
pa36op 3agau Tecta. TpeGoBaHus K 0pOPMICHHUIO U KPUTEPUHU OLICHUBAHHUSI.

115.Pemienne TecTOBBIX 3aJaHUIl 2
HTOroBslii KOHTPOJIb 3HAHUH 33 CEMECTP
116.ba3oBslii Tect EI'D 2
Coneprxanne 6a3oBoro tecta EI'D. TpeboBanust K 0(OPMIICHHIO U KPUTEPHH OIICHUBaHUs. Pazmiaus
Mexy 6a30BbIM U npoduiibHbIM TecToM EI'D. KoHcynbTanus u pa3zdoop 3ajgau Tecra.

117.Pelnenue 3aga4 2
HToroBblif KOHTPOJIB 3HAHUHN 32 KypC OOILIETo cpeHero 0opa3oBaHus IO MaTeMaTHKe (110 MaTepuaiaMm
EI'D 2021 rona)

KoHcyabTanum K 3K3aMeHy 6

Hroro AyIMTOPHBIX 234

KoHcyabTanmm K 3K3aMeHy 12




4. YCJIOBUSA PEAIN3ALIMU TPOI'PAMMBI YYHEBHOTI'O ITPEIMETA

4.1 OdecneyeHne CneMAIbHBIX YCJI0BUH I 00y4Aal0NIUXCS HHBAJIH/IOB H 00y4al0IIUXCs €

OrpaHNYeHHbIMH BO3MOKHOCTAMM 310poBbsi (OB3):
e Jlns crnenbIX: MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO 00yYaIoMEeMycsl HEOOXOTUMYIO
IIOMOIIIb; BBIITYCK aJIbTEPHATUBHBIX (POPMATOB METOIMUYECKUX MAaTEPUATIOB

L4 I[J'IH CJ'Ia6OBI/II[}IH_II/IXI obecreyeHue WHAUBUAYAJIBHOI'O paBHOMCEPHOI'O OCBCHICHUS HC MCHEC 30

JIFOKC; TIPH HEOOXOAUMOCTH 00eCTIeueHIE YBETUYHUBAIOIINM YCTPOMCTBOM; YUeOHO —
METOMYECKUE MaTEPUAITBI O(OPMIIIOTCS C YBEIIMYCHHBIM IPHUPTOM

e Jlns ryXuX M CIIa0O0CIBIIIAININX, C TSDKEIBIMI HAPYIICHUSIMH PEUr: 00CCIICYHBAIOTCS
HaJJIeKAIIUMHU 3BYKOBBIMU CPEJICTBAMH BOCIIPOU3BEICHUS WH(OPMALIUN; TIO UX JKETAHHIO
MIPOMEXKYTOYHAS ATTECTAINS MOYKET MTPOBOIUTHCS B TUCHMEHHOM (hopMme

e C HapylIEHUSIMU OTIOPHO — ABUTATEIHHOTO arapara: opraHusyercsa 6ezdoapbepHas
apXHUTEKTypHas cpeia 00pa3oBaTEIBLHOTO YUpexkKIeHus, pabouero Mmecra

4.2 TpeOoBaHUSI K MUHUMAJBLHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecredeHuIo

Peanuzanust yaeOHOM AUCHUIUIMHBI TPEOyeT HAMHUUS YI4eOHOT0 KaOMHETa MAaTEMATHUKH.

4.2.1 O60py)10BaHI/Ie KaOMHeTa MaTEMaTHKH: IMOCaaA04YHBIC MECTA CTYACHTOB,

paboyee MecCTO TmpernojaaBareis;  HArsAHbIE MOCOOUS (Y4eOHHWKH, TEPMHUHOJIOTHUYECKUE
CJIOBapW pa3HBIX THUIIOB, OMOPHBIC KOHCIEKTHI-IIAKATHI, CTCHIBI, KapTOYKH, Pa3aaTOYHBIN

MaTepHal, KOMIUIEKThI TPAKTUYECKHX padoT).

422 TexHUYeCKHUE  CpeACTBa OOy4YeHHs: MH()OPMAMOHHO — KOMMYHUKATHBHBIC CPEICTBA;
9KPaHHO — 3BYKOBBIE TTOCOOUS

4.2.3I[el‘/'ICTByI0ma${ HOPMAaTUBHO-TCXHUYCCKAsI U TCXHOJIOTMYCCKAsA JOKYMCHTAIIUA:
paBujIa TEXHUKU 0€30IMacHOCTH | MPOU3BOACTBEHHON CaHUTApUH; WHCTPYKIUU
AKCIUTYaTallui KOMIBIOTEPHON TEXHUKH.

4.3. UnpopmanmnonHoe odecredenue o0ydyeHussi. OCHOBHbIE HCTOYHUKH.

1. Amumos II.A. u ap. «Anrebpa u Hayana MaTeMaTH4YeCKoro aHaiau3a» 10 — 11 kmacchl.

M, 2016 .

Aranacsn JI.C. u np. «I'eometpus. 10 — 11 kmace», M, 2016 1.

[Mexneuxuii H.J[. «MatemaTtuka» YueOuuk, M., 2003 r

bammvakos M.I. Marematuka 10 kmacc. Yueonuk mist cryaeato CITO. M, 2014 r.
bammvakoB M.M. Maremaruka 11 xnacc. YueOnuk ans crynentos CI1O. M, 2014 r.
bammvakos M.1. MatemaTtuka. CoopHuK 3amad. M,2014r.

NG

crynento CIIO. M, 2015 r.

bamvakoB M.M. MaTtematuka. DIIeKTPOHHBIN Y4eOHO — METOUIECKII KOMITIIEKC ISt

1o



5. KOHTPOJIb U OUEHKA PE3VJIbTATOB OCBOEHNA YUEBHOTI'O ITPEJIMETA

KoHTpos1b M o11eHKa pe3yIbTaTOB OCBOCHUS TUCIUILTHHBI OCYIIECTBIISIETCS ITPENOoJaBaTeNIeM B IPOLIECCe MPOBEACHUS MPAKTUUECKUX 3aHATHI, IPOBEPOK
CaMOCTOSTENIbHBIX paboT 00ydaromxcs 3a Kypc. B KoHIie 00yueHHs MpoBOIUTCS SK3aMEH

T
Pezynomamul 06yuenus

Kpumepuu oyenku

Dopmobt u Memoovl
KOHMPOJIA U OYEHKU

JIP 5 IIposiBUTH OCHOBBI CAMOPA3BUTHUS U CAMOBOCIIUTAHUS B COOTBETCTBUH C
00111€4eI0BEYECKUMH LIEHHOCTSIMM U MJI€aJIaMU TPaXIaHCKOro 00IIecTBa; TOTOBHOCTh
U CIIOCOOHOCTH K CAMOCTOSTEIbHOM, TBOPUECKOI U OTBETCTBEHHOM AESTEILHOCTH

Opeanuzyem c8or pabomy 80 8pems
yuebHo20 npoyecca

JIP 7 I1posiBUTH HAaBBIKK COTPYAHUYECTBA CO CBEPCTHUKAMU, JETHbMH MIIAIIIETO
BO3pacTa, B3pOCIBIMHU B 00pa30BaTeIbHON, OOIIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIeI0BATeNIbCKOM, MPOEKTHON U IPYTUX BHUJIAX JIEATEIbHOCTH

Pabomaem 6 epynne, 60 epems 3ansmuil.
Paboma nao npoexmom

JIPY [IposBiiser TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHuUIO, B TOM YHCIIE
camM000pa30BaHMIO, HAa TIPOTSHKEHUH BCEH )KU3HU; CO3HATEILHOE OTHOILICHUE K
HETNPEPHIBHOMY 00pa30BaHUIO KaK yCIOBHIO YCIIEIIHOM MPO(ecCHOHAIBHON U
00IECTBEHHOM NEeSITENbHOCTH

Bovinonnsiem camocmosmenvHyo
8HeayOUmopHyio pabomy

JIP13  Oco3naer BbIOOp Oyaymiedt mnpodeccu W BO3MOXKHOCTh —peaM3alluu
COOCTBEHHBIX KM3HCHHBIX IUIAHOB; OTHONICHHE K MPO(ECCHOHAIBHOW NESTEIbHOCTH
KaK BO3MOXKHOCTH YYacCTHsI B PEIICHUU JIMYHBIX, OOIICCTBCHHBIX, TOCYAapCTBEHHBIX,
00IIeHAIIMOHAIBHBIX TPOOJIEM

Ymeem pewamv npogeccuonanvivie
3a0ayu

MIIP1 CamocTOATENBHO ONPEACIISIET EeNN ACITEIHbHOCTU U COCTABIISET IUIAHBI
NESITEIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBIISICT, KOHTPOJIUPYET U KOPPEKTUPYET
JeSATETLHOCTh; UCIOJIB30BET BCE BO3MOXKHBIE PECYPCHI ISl TIOCTHUKECHUS
MOCTABIICHHBIX LI€TIEH U peanu3aliy MIIAHOB JIeATEIbHOCTH; BRIOUPAET yCIEIIHbIC
CTPATEeTUU B Pa3IMYHBIX CUTYAIIHSIX;

Ymeem opeanuzosamo pabomy na
BAHAMUSAX U BHEAY OUMOPHYIO
oesamebHOCMb

MIIP 2 [TpoxyKTuBHO OOIIaeTCs ¥ B3aUMOACHCTBYET B MPOLIECCE COBMECTHOM
NESTCIIbHOCTH, YUNUTHIBACT IMO3UIIUHU IPYTUX YIACTHUKOB JIEATSIBHOCTH, () ()EKTHBHO
pazpemiaeT KOHGIHUKTHI;

Pabomaem 6 epynne u unousudyaivro

MIIP4 [IposiBAsieT TOTOBHOCTh U CIIOCOOHOCTH K CaMOCTOSITEIIbHON
I/IH(l)OpMaI_II/IOHHO-HOSH&B&T@HBHOﬁ ACATCIBHOCTH, BJIAACCT HABBIKAMU MOJTYUYCHUSA

IIposooum npoexmmo —
UCce008amenbCkyio 0esimenbHOCmb, coaem

I'pynnosas paboma
Paboma manvimu
epynnamu

Paboma napamu
Hnousuoyanvnas
paboma
CamocmosmenvHole
pabomsi
Omuemmvie pabomol
no meme

Hmozosoe
mecmupoeaHue 3a 1
u 2 cemecmp
Tecmuposanue no
mamepuanam EI'D
3awuma npoexma 6
1 u 2 cemecmpe
Oxzamen za 1 u 2
cemecmp




Heo0X0AUMON MH(OpMaIK U3 CI0Bapel pa3HbIX TUIIOB, yMEET OPUEHTHPOBATHCS B
Pa3IUYHbIX UCTOYHHMKAX MH(POpPMAIUU, KPUTHUYECKH OLIEHUBAET M UHTEPIPETUPYET
UHOpMaIHIO, TOTYYaeMYI0 U3 Pa3IMYHbIX HCTOYHUKOB,;

IK3AMEHDbl, 6bINOJIHAEN CAMOCMOAME/IbHblE
u omyeniHvle p61607’nbl, umoceoevle mecmaul

MIIP 8 Bnageetr S3bIKOBBIMU CPEICTBAMHU - YMEET SICHO, JOTUYHO M TOYHO
n3jaratb CBORO TO‘-IKy 3p€HI/I$I, I/ICHOHLSyGT AJICKBATHLBIC SI3BIKOBBIC CpeI[CTBa

3Haem u npumensem nOHAMUUHBLU
annapam no 0CHOSHbIM PA30enam Kypca,
3HAem OCHOGHbLE Meopembl, PopMYbl U
YyMeem ux npuMeHsams,;

IIP I imeet npencTaBieHue 0 MaTeMaTUKE KaK YaCTH MUPOBOU KYJIbTYPbl U MECTE
MaTE€MaTUuKU B COBpeMCHHOI\/'I OUBHUIIN3allUU, cnoco6ax ONKCAHUS SIBJICHUHN PCAJIBHOTO
MHpa Ha MaTEMaTHYECKOM SI3bIKE;

3Haem ucmopuro pazeumus Mamemamuxu,
YUCAa U cnocoObl ONUCAHUS PEATbHO20
mupa

1IP2 3HaeT MOHATUIHBIN anmnapar 10 OCHOBHBIM pa3jiejaM Kypca MaTeMaTUKH;
3HaHUI OCHOBHBIX TeopeM, (OpMyJ1 M yMEET UX IPUMEHSTh; YMEET J10Ka3bIBATh
TEOpPEMbI U HaXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PEIICHHUS 33/1a4;

Ilpumensiem nonamuuHvlu annapam no
OCHOBHBIM Pa30eiam Kypca Mamemamuxu,
3Haem oCHO8Hble meopembl, POPMYIbl U
yMeem ux npumMeHsams, ymeem 00Ka3bl8amp
meopemvl U Haxo0um HeCmaHoapmuule
CnocoObl peulerus 3a0a4;

IIP3 3HaeT NOKa3aTeNbCTBO MPU OOOCHOBAHWU MAaTEMAaTHYECKUX YTBEPKACHUN U
POJIM aKCMOMATHKH B IIPOBENCHUU JACTyKTUBHBIX PACCYKICHUN

Ipumensiem dokaszamenvHyro 6a3y npu
000CHOBAHUU MAMEMAMUYECKUX
YmMEepHCOeHUl

1IP4 Bnaneer cTavAapTHBIMU IIPUEMAMU PELLIEHUS PALIMOHAIBHBIX U
MPPALMOHAIIBHBIX, I0KA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHUN U
HEPABEHCTB, X CHUCTEM; UCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX MPOTpamMM, B TOM
YUCIIe U1 IOMCKA ITyTH PELICHUS U WUIFOCTPALMY PELICHUS YPABHEHUHN U
HEPABEHCTB;

Pewaem PayuUoOHAaIbHblE U
uppayuoHajibrsle, nokazamejbHbole,
JZOZClpud)MMHGCKue, CmeneHxHbvle,
mpucoHomempuiecKue ypaeHerusl u
HepaseHcmeda, ux cucnmemasl,

ITIP5 3unaeT 00 OCHOBHBIX IMOHATHSIX MAaTEMaTHYCCKOrO aHAIN3a U UX CBOMCTBAX,
YMETh XapaKTepu30BaTh MOBEACHUE (PYHKIIHM, UCIIONB3YET MOTYUYCHHbIC 3HAHUS IS
ONMCAaHMS U aHAJIN3a PEATbHBIX 3aBUCUMOCTEN;

Ipumensiem ocHOGHbBIE NOHAMUSL
MaAMeMamuyecKo20 aHaiu3d u ux
ceolicmea, ymeem xapakmepuzoeams
nosedenue yyHKyul

1IP6 3HaeT OCHOBHBIE MOHSATHSI O TUNIOCKUX U MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX
¢urypax, uX OCHOBHBIX CBOMCTBAaX; yMEET paclo3HaBaTh FreOMeTpUYEeCcKHe (PUryphl Ha
yeprexax, MOJENSIX U B pealbHOM MUPE; IPUMEHSIET H3y4YEHHbIE CBOWCTBA
reoMeTpudeckux Guryp u popmy Ui pelieHus TeOMETPHUECKUX 3a7jad U 3ajiay C
MIPAKTUYECKUM COCPKAHUEM;

Pewaem ceomempudecKkue 3a0a4u u
3a0ayu ¢ npakmu4ecKkum coc)ep,?fcanueM;

IIP7 YMeeT cOCTaBIATD BCPOATHOCTHBIC MOACIIU 110 YCIIOBUIO 3a/1a4U U BBIYUCIIATH

Pewaem 3a0auu no meopuu eepossmuocmetl

CamocmosmenvHas
6HeaAyOUMOpHAsL
paboma:
Jomawnee 3a0anue
Ilpoexmnas
oesmenbHOCb
Touck ungpopmayuu
Odghopmnenue u
Hanucauue 2azem,
OyK1emos u op.




BEPOSITHOCTH HACTYIUIEHUs COOBITUH, B TOM YHCIIE C IPUMEHEHHEM (OopMyT
KOMOMHATOPUKHU ¥ OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEMN; UCCIIEAYET CIydaiiHbIe
BEJIMYMHBI 110 UX paclpeieeHuUIO;

IIPS Bnageer HaBBIKAMM HCIIOJIL30BAaHUS T'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIpUu Pewaem YPABHEHUA U CUCNIEMDBL JIUHEHbIX

pelIeHuu 3a1a4. ypasnenuii 8 npoecpamme draw.iol.
1IP9 YMmeet MoienTupoBaTh peajbHble CUTYalluU, HCCIEAYET MOCTPOSHHBIE MOIEIH, Cocmasnsem ancopumm peuienus 11006020
WHTEPIPETUPYET IMOJTYICHHBIN PE3yIbTaT; 3a0anUsl U NPOSHO3UPYem Omeem

YcTraHoB/IeHHE MEKIMCHUIJIMHAPHBIX CBs3ed Mexkay yueOHbIM npeamerom u Y/, [IM

IIpeamernoe conepxanue YII OO6pa3zoBarenbHble Pe3yIbTaThl Haunmenosanue Y/, IIM BapuaHTsl MeXIUCIUIIIIMHAPHBIX 3aJaHUN
Pemenue npodeccnoHanbHBIX [ToBTOpHTH M OTpaboTaTh HaBbikk | [IMO1 Benenue pacueTHBIX 1. HOBast CTOMMOCTb TOBApa, €CIIN LIEHY
3a1a4 pelieHus 3a1a4y: CpeIHee onepanui noBbIcuThb Ha 10%
apupMeTHUecKoe, 3al1adyM Ha 2. cpenHss BeIpydKa ( AHEBHAas, yacoBa,
IIPOLIEHTHI MecsiyHasi, roJ10Basi)
3. IPOTHO3 ACHEKHOW BBIPYUKH
I[IMO02 opranusanust KpeIuTHOU 4. pacuer kpeauTa
paboThI
[IMO3 BrimonaHeHuEe padboT 1o 5. pacyeT mpoLEHTOB IO BKJIagaM

paboueii nmpodeccun

DKOHOMMKA OpraHU3aliH 6. 00beM IpOJaX U IIeHa peanu3aiu
®urHaHCOBas rPaMOTHOCTD 7. CTOMMOCTB CTPAaXOBOIO MOJIKCA
8. MPOILIEHT MO BKJIaJlaM
9. 10X0/1 B MPOLEHTAX U I0XOJ CYMMBbI
10. OI0JKET CTPaHbI
reorpadus 11.  pecypco - 00ecrieueHHOCTb




JlorapugmupoBanue YMeTh N0ab30BaThCs CTaTHCTHKA CBoska u rpynmnupoBka , hopmyina
MUKPOKaJIbKYJIATOPOM MpU Crepmxeca
peLIeHUN 3a/1a4

Pemenue ypaBHeHuM CocTaBUTh AJITOPUTM PELICHUS nH(popmaTrka CocTtaBuTh OJIOK — CXEMY PEIICHUS
YpaBHEHHUS YpaBHEHHUS

DyHKIHUA U €€ CBONCTBA 3HaTh CBOMCTBA (DYHKIMU U CTaTUCTUKA 1.I'paduueckuii ananu3 cTaTUCTUIECKUX

MOCTpOeHUe rpaduka

JIaHHBIX
2.JluarpamMmbl, TUCTOTpaMMa, TOJIUTOH

OKOHOMMKA OpraHu3alnuun

CocraButh rpaduk 6€3yObITOUHOCTH

OKOHOMHYCCKAs TCOPpUA

I'padux cripoca u mpeaoKeHus

paBo Crpykrypa Oromxera
reorpadus M3MeHeHus YMCIIEHHOCTH HACEJICHUS 10
rojiam
Tpuronomerpus YMeHue CTpouTh yroi, HaXOAuTh | Teolie3us 1. TOCTPOUTH AUPEKITMOHHBINA yTOJ, pyMO

3HAYEHUS] TPUTOHOMETPUIECKUX
dbyHKIH.

2. HaWTH OPOTSKEHHOCTh MUHYTHI IIPH
OIpeIeIeHNH reorpau4eckux KOOpAHHaAT

3. mpsiMasi U oOpaTHas reoie3ndecKast
3aja4a

[IpoekTHas neaTenbHOCTh

IToka3ats 3HaUEHUE MAaTEMATHUKH B
BBIOpaHHOM MTpodeccuu
(1 cemectp)

M 01, IIMO02, ITM 03

POEKT Ha TeMy: DyHKIMKU B MOEH
npodeccun

[IpoekTHas nesaTenbHOCTh I'eomerpus BokpyT Hac I[IM02, IIM 03 poeKT Ha Temy: «Pacuer kpeautan (
(2 cemectp) PEMOHT KBapTHUPBI, 10Ma U TN)
[IpounzBoaHas u ee pusnvecKuit YMeHnue pemats 3aa4u Ha dusuka Haittu MrHOBEHHYI0 CKOPOCTh IBUKEHUS
CMBICII MTHOBEHHYIO CKOPOCTb U MaTepualbHOU TOUYKU B JAHHBII MOMEHT
yCKOpEeHHue BPEMEHH, €CJIH 3a7aH 3aKOH JIBUKCHHUS
TOYKHU
HHTerpain u ero npuioxeHue YMeTh pemats 3a1a4u: dusuka Haittu myTh poiiACHHBIN TEIOM 32

HAXOXKJICHHUE TYTH, BBITIOJTHCHUE
paboThl, TaBICHUE BOJBI HA
TUTACTUHY U TJ

IPOMEXKYTOK BPEMEHH




Pemenue TCOMETPHUYCCKUX 3adaY

Pemiate 3a1a4n Ha BHIYHUCIICHUE
IO U 00BEMA
T€OMETPUYECKOTO Tea

[IMO1 Benenue pacueTHbIX
onepauuin

OCHOBHBIE THIIBI TPEANPUATANA TOPTOBIH B
3aBUCHMOCTH OT TUIOIIAIA TOPTOBOTO
o0BeKTa

OJIeMEHTEI MaTEMAaTHUYECKON
CTaTUCTHKHN

Pemrenne 3agad Ha 3aK0oH
pacnpenesieHus CiIy4aiHon
BEITMUNHBI

Cratuctuka

Haiitn MmaTemMaTHdeckoe OKHIaHueE,
JUCIIEPCHUIO, CPEIHEE KBAPATUIHOE
OTKJIOHCHHE CTy4YaillHOU BEJTUYUHBI,
CrnenaTh BEIOOPKY, HAUTH MEHAHY




MHUHHUCTEPCTBO OBPA3OBAHNS 11 MOJIOJEXKHOM IMOJIMTUKUA
CBEPIJIOBCKOH OBJIACTU

'ATIOY CO «KpacHoypumckuii arpapHbIi KOJIIETK»

Paccmotpeno [IMK YTBepxkaar:

O611e06pa30BaTeIbHBIX 3am.aupeKTopa no YP

JMCLUILINH oT 2022 r

ITpotokon Ne 1

OT 2022 r

[Ipencenarens

Kopenanosa H. B [TpuemmukoB A.E.
(moaruce) (Toxamuce)

KOHTPOJILHO — OLICHOYHBbIE CPEICTBA
o0 y4eOHOMY mpeamMery

MareMaTuka

cneuuanvrnocms 38.02.07. «bankoeckoe oeno»
kype 1 epynna 1160



CocraBneHsl 17151 IPOBEIEHNU UTOroBOM atTecTauuu. COOTBETCTBYET padbouei
nporpamme y4eOHOH TUCHUIUIMHBI, 00pa30BaTeIbHBIM TEXHOJIOTUAM, UCTIOIb3yEMBIM
B IIpenoiaBanuu. PazpaboTaHbl 1715 cCrienuaibHOCTEH

38.02.07. bankoBckoe 1€J10

Pa3zpaboruuk: IIpocBupoBa Oabra UBanosHa, npenoaasaresb 'AIIOY CO
«KpacnoypuMckuii arpapHblid KOJLJIEIK



IToaroroBka K IK3AMCHY 110 MATEMATHUKE 1 ceMeCcTp

Haiiaure KOpeHb ypaBHEHM S

1. ix:23l —Zx:23§ —Ex:—l6g
5 5 8 8 6 3
8x—35 6x—36 —5x—48
2. X = — = X=—
x—4 x—11 x+9
x+8 x-2 x+5
3. l =216" (lj =343" [lj =8*
6 7 8
4. log,(5-x)=1  log,(4—x)=1 log,(-1-x)=1

5. cosx—cos3x=0 7sin’x—5cos’x+2=0 (3—4sinx)3+4cosx)=0

sin(2x+%)=0 sin6x +sin4x =0 tg°x—tgx—2=0
6. V-7—-4x =5 V85+2x =9 V50 -2x =8
Pemiure HepaBeHCTBO:
1 X 1 1 243x » . 1 2
—| <— — <8 67 <| —
3 27 4 6

logs(2-x)>-1  log, (4x+20)>-2 log,(x~1)<-2

5
IHocTpouts rpaguk pyHKuMM (CXeMATHYECKH) :

8. y=log,x-2 y=logl(x+3) y=logl(x—1)—4

2 2

y=tgx+1 y=2c0osx y:sin(x—%j

y=2"" y=3"+4 y:(éj "

y=x>+3 y= 1 -1 y=—x+2-3
x+3

9. Peuurtsb 3a1a4u

a) JlepxaTenu IMCKOHTHOM KapThl KHMXKHOT'O MarasyuHa MoJIy4aroT MpH MOKYyNKe CKUAKY 6%.
Kuura crout 650 py06:neii. Ckonbko pyOrieii 3a1utaTuT JepKareiab JUCKOHTHON KapThl 33 ATY KHUTY?
0) Terpaas crout 13 pybneii. Ckosbko pyOJieit 3armiaTuT moKynaTenb 3a 40 TeTpaieid, eciau npu
nokynke 6onbiie 30 Terpaneit marazun aenaet ckuaky 10% ot cTouMoCTH Beel TOKYTIKU?

B) Ha Genzokononke oauH nuTp 6eH3uHa ctout 52 pyoss 60 koneek. Bogurens 3ammn B 6ak 30
JAUTPOB OCH3MHA M KyIWI OyTHUIKY BOJIBI Ha 85 pyOiieit. CkoabpKko pyOsieii cjaun OH MOIYyYHT C
2000 py©Oneii?

r) B netnem narepe Ha kaxxaoro ydactHuka nosaraercs 40r caxapa B 1eHb. B narepe 160 uenosek.
CKOJIBKO KHJIOTPAaMMOBBIX TTaYeK caxapa MOHaI00UTCs Ha BECh JIarephb Ha 6 JHEn?

1) B utone 2022 rona niaHupyercs B3ATh KpeauT B 6anke Ha cymmy 300000 py6uieit. Y cnoBust
BO3BpaTa TAKOBBI: 1) KayKAbIi SHBAaph OJT yBEIUYUBACTCS # % IO CPABHEHUIO C KOHIIOM
MpeabIIYIIEero Troaa; 2) ¢ peBpais mo UIOHb KaXXA0T0 rojla He0OXO0IMMO BBHIIUIATUTH OJHUM
IUIaTeXOM 4acTh foira. Haiiaure 7, eciny u3BECTHO, YTO KPeIUT OyIeT MOJHOCTHIO MOTalleH 3a
7IBa roja, puyeM B nepBblil roa Oyaet Boituiadeno 160000 py6reit, a Bo BTopoit rox — 240000
pyouteit



2 cemecTp

1.Haiiti npou3BoaHyro GpyHKINH: I.L1y=e" (xz - 4x) y= 2"(x3 - 2)
1.2 y:s1nx+2 yze ;3
COS X e
dx
2. Haiit materpan © 2.1 |(2x° =3 +4sinx)dx ; 22 [ Losxaxr
P I( )d -[3sinx—1

3. IlpunoxeHne NPOU3BOTHOIM:

_ .3 2
3.1.MccenoBaTh Ha MOHOTOHHOCTh M TOUKH dKCTpeMyMa dynkrmio: Y = % +6x
3.2.Haittn HauGonbIee 3HaueHne QYHKIUM Ha OTpe3ke: y =2x° —9x” +12x-2 xe [O; 3]

4. Haiitn miomans GuUrypsl OrpaHUYEHHOMN TUHUAMA

— 2 _
4.1 y=sinx, x:_%’ x:% 43 y-l?x x>, y=0
42 y=9-x>,  y=0 44 y=2,  x=lL x=3

5. l'eomerpuueckuii 1 GU3MIECKUI CMBICI TIPOU3BOAHON (PYHKIUM ¥ UHTETPaia

. . . =4e” x,=0
5.1.Haiitn yrioBoii koddpHIMEHT KacaTenpHoi K rpaguKy GyHKIun, - ’ 0
5.2. CocTaBUTh ypaBHEHHUE KacaTelbHol K rpaguky GyHKuun — y = x° — 2x, X, =2
5.3.Haiitu cKOpOCTb IBUKEHUS MaTEpUaIbHON TOYKHU, B KOHIIE BPDEMEHHU {, €CIIU 3aaH 3aKOH

1
JIBUKCHUS S(t) =Int¢, t= gcek

5.4.BbIuMCANTD TyTh NPOMIEHHBIN TEIOM 32 IPOMEKYTOK BPEMEHU [tl , b ], €CJIY U3BECTEH 3aKOH
H3MCHCHMUS CKOPOCTH JABHUKCHHS U(t) =12t -3¢’ OT Hadajga ABMXKCHUS 10 OCTAaHOBKM

6. Pemmts 3anaun no reomeTpun

6.1 B mpsiMoM napaluIenenureie CTOpoHbl OCHOBaHus 3 i 6 06pasytot yron 30°. Bokopas

MMOBEPXHOCTH Mapasuienenurena pasaa 24. Haiitu ero oobem.

6.2 Anodema npaBUILHON YETHIPEXYTOIbHON MUPaMUIbI paBHA 4, CTOPOHA OCHOBaHHUSA 6.
Haiitu rmomaas 60KOBOM MOBEPXHOCTH MUPAMHU/IBI.

6.3 PasBeptka mumHapa uMeeT pazmepsl 10 u 12cMm. Halit miommaaes 60K0BOM MOBEPXHOCTH
HWIMH]IpA.

6.4 Bricora konyca paBHa 10, momaas ocHoBanus 1277 . Halitn 00beM KoHyca.

6.5 OObem mapa 2887 . HaiiTu moma s MOBEPXHOCTH I1apa.

6.6 HaiiTu ckasipHOE MPOU3BEICHUE BEKTOPOB d = (2; 4; 1), 6 = (3; 5; 7).

6.7 Haiitu nnmuHy BekTopa 4B, ecnu A(— 3, 4 7), B(— 2; —1; 4).

6.8 Tlpu KaKOM 3HaYCHUHU X BEKTOPBI d = (x; 3; 4), 6 = (5; 6; 3) MePIEeHIUKYISIPHBI?

6.9 HaiiTu KOOpAMHATHI CEpeIUHbI OTpe3Ka AB, T1e A(3; 5; 7), B(3; 1, — 1)

7. HaiiTu BEpOSTHOCTD CITy4aiftHOTO COOBITHSI.

7.1 UrpanbHyto kocTh (KyOuk) Opocwin onuH pa3. KakoBa BepOSTHOCTH TOTO, YTO BBINMAJIO

6omee 304KkoB?

7.2 B cnydaifHOM OSKCIIEpUMEHTE CHMMETPUUYHYIO MOHETYy OpocaroT aBaxabl. Haigure

BEPOSATHOCTH TOTO, YTO 00a pa3a BHIIAJET Ope.

7.3 B cbopuuke 6mieroB mo ¢usmnke Bcero 20 OuieToB, B 6 U3 HUX BCTPEUAETCS BOMPOC IO
onrtuke. Haiiure BEpOATHOCTH TOTO, YTO B CIIy4ailHO BHIOpDAaHHOM Ha dK3aMeHe Ouiere
IIKOJILHUKY HE BCTPETHUTCS BOIIPOC 00 OITHKE.

7.4 B cpennem u3 100 apOy30B, MOCTYNUBIIMX B MpoAaxy, 35 Hecmenbix. Haiiaure
BEPOATHOCTH TOTO, YTO OJAMH KYIUICHHBIN ap0y3 OKa)KeTCsl CIENbIM, HE CIeNbIM?



Kpurtepuu onieHMBaHusI HA IK3aMeEHe.

B sx3amenannoHHbix Omnerax 3a 1 cemectp conepxutcs 9 3ananuii. Ouenka
«5» BBICTaBIISIETCS 32 8-9 MPaBUIILHO PEIICHHBIX 3aJaHUM, OIIeHKA «4» BBICTABIIACTCS
3a 7 MpaBWJIBHO PEIICHHBIX 3aJIaHH, OLIEHKA «3» BBICTABJIsAETCA 3a 5- 6 IPAaBUIIBHO
PELIEHHBIX 3a1aHUM.

B sk3ameHanmoHHBIX OMieTax 3a 2ceMecTp coAepkutcs 7 3amanuid. OueHka «5»
BBICTABJISICTCS 32 6 -7 TMPAaBUIIBHO PEIICHHBIX 3a/IaHUM, OLICHKA «4» BBICTABIISICTCS 3a
S NMpaBUJIBHO PEIICHHBIX 33/IaHUM, OLIEHKA «3» BBICTABJISAETCS 3a 4 MPaBUIIBHO
PCILICHHBIX 3aJIaHUS.



PaccmoTpeno Ha YTBep:kaa:

3acelaHNuM LIUKJIOBOM 3K3AMEHAI_[I/IOHHI)II?I BUJIET Ne 1 3aMECTUTEIb
KOMUCCUH, JTUPEKTOPA 10
00pa3oBaTeNbHBIX [0 TIIpEeAMETY MaTeMaTHKa yaeOHoii paboTe
JUCHUILIINH oT «_»12.20 1.
ITpoToxom Ne kypc 1, 1 cemectp

or «_ »12.20 r.
3aB. [IMKJIOBOU
KOMHUCCHHU

YciaoBus BbINOJIHEHUA 3aJaHuA

3aaHue BBIMOIHACTCS B YUYeOHOU ayIUTOPUH MaKkcCUMalIbHOE BPEMs BBITTOJTHCHHUS 3ajaHus 45 MUHYT

3aganue

1. Haiinure KOpeHb ypaBHEHUS:

x=2
(S50 O 2L 1V g a dogy(=34x)=1. (T (. J69ax =9
7777 x—10 7 3

2. Pemire HepaBEHCTBO: | — | < =
3 27

3. HocTpouts rpadux Gynkuuu: y =67 —1

4. B nrone 2022 roaa miaHUpyeTcs B3ATh KPEAUT B 6anke Ha cymmy 300000 py6neii. VcenoBus Bo3BpaTa
TaKOBBI: 1) KaXKIIbIil SHBaph JOJT yBEIUYUBACTCS 7 % MO CPABHEHHIO C KOHIIOM MPEABIAYIIETO roa; 2) ¢
q)eBpaJm 10 UIOHb Ka>XI0Tro roga H€06XOI[I/IMO BBIIUIATUTH OAHHUM INIATCXKOM 4aCTh a0Jra. HaﬁHHTe r,
€CJIM U3BECTHO, YTO KPEIUT OyIeT MOJHOCTHIO MOTAIIEeH 3a JIBa 0Jia, MPUYEM B MEPBbIi roj Oyaer
Beradero 160000 py6ureid, a Bo Bropoii rox — 240000 pyoneit

« » 20 1. Cocrasun npenogasateins: [Ipocsuposa O.1.

TF'AIIOY CO «KpacHoydumckuii arpapHblil KoJLIeIHK»

Paccmotpeno Ha YrBepxnaro:
3aceaHuM IIUKIOBOU 3K3AMEHAIIMOHHBINA BUJIET Ne 2 3aMECTUTEIh
KOMHCCHH, TUPEKTOPA 1O
00pa3oBaTeNbHbIX II0 MpeaMeTy MaTeMaTHKa y4eOHO# paboTe
UCLIUAIIIINH OoT « »12.20 .
ITIporokon Ne kypc 1, 1 cemectp

oT «_ »12.20 .

3aB. IUKJIOBOMH

KOMHUCCHH

YciaoBus BbINOJHEHUS 3aJaHuA

3amaHue BBINOJHACTCS B yueOHOM ayiuToprun MakcuManbHOE BpeMsl BBIITOTHEHUS 3aJaHus 45 MUHYT

3aganue

1. HaliguTe KOpeHb YpaBHEHHS:

x-2
%x:_5l;x:9x+8; 1 =125%; log,(1+x)=2; 2cos£:\/§; V44 -5x =3
5 5 x+2 5 3

2. Pernre HepaBeHCTBO: log s (2-x)>-1

3. IlocTpouts rpaduk QyHKIUU: y = 1gx + 1

4. [lepkaTeny JUCKOHTHOM KapThl KHM)KHOTO MarasuHa Iojly4aroT IpHu MOKyIIKe KUKy 6%. Kaura ctout
650 py6ueii. CkosbKO pyOJIeii 3aIUIaTUT JepKaTellb JUCKOHTHOM KapThl 32 3Ty KHUTY?

«_ » 20 1. Cocrasui npenogasateins: [Ipocsuposa O.U




TF'AIIOY CO «KpacHoydumckuii arpapHblil KoJLIeIK»

Paccmotpeno na YrBepxknaio:
3aceaHuM ITMKI0BOU 3K3AMEHAIIMOHHBINA BUJIET Ne 2 3aMECTHUTEIh
KOMUCCHH, JTUPEKTOpa 1Mo
o0pa3oBaTeNbHbIX 0 IpeJMeTy MaTeMaTHKa yueOHo paboTe
TUCLIUILINH oT « »12.20 1.
[Tpotokom Ne kypc 1, 2 cemectp

oT «_»12.20 1.

3aB. IUKJIOBOM

KOMHUCCUU

YcaoBus BbINOJHEHUS 3aJaHUA

3anaHue BBINONIHACTCS B yueOHOM aytuTopun MakcuMaabHOE BpeMsl BHIIIOJTHEHUS 3a7aHus 45 MUHYT

3ananue
1. Haiigute npon3BoiHy0 QyHKIMM: Y = ¢ :3
e
2. HaiiTu unTterpai: J- xdx (x3 +2= t)
. ' x'+2

3. HccnemoBarh Ha MOHOTOHHOCTh M TOYKHM OHKcTpeMyMma (yHkiuu. Haiitn skxctpemym  dyHKIHH
y=2x"—-8x

. . 1
4. Haittu ruomaap pUrypbl orpaHUYeHHON TUHUAMU ) = ——, x=-4, x=-2
X

5.Haiitn yrimoBodi koddduumeHT KacatenpHOW K Tpaduky QyHKIUH Y = f (x), B TOYKE X,

y=3x7, x, =1

6. Pemints 3anauy: Ilnomans noBepxunoctu Kyba 150. Haiiti ero oobem.

7.Pemuth 3amauy: B cioyuyaliHOM 3KCHEepUMEHTE CUMMETPUYHYIO MOHETy OpocatoT nBaxabl. Halimute
BEPOSITHOCTH TOTO, UTO 00a pa3a BBIMAJET PEIIKa.

« » 20 T CocraBui nipenoaasatenb: [Ipocsuposa O.U.




TF'AIIOY CO «KpacHoydumckuii arpapHblil KoJLIeIK»

Paccmotpeno na YrBepxkaar:
3aceIaHuM ITUKI0BOM 3K3AMEHAIIMOHHBIN BUJIET Ne 2 3aMECTUTENh
KOMUCCHH, JTUPEKTOpa Mo
00pa3oBaTeNbHBIX 00 OpeaMeTy MaTeMaTHKa y4eOHo# paboTe
TUCIIMILINH OT « »12.20 1.
[Tpotokom Ne kypc 1, 2 cemectp

oT «_»12.20 .

3aB. IUKJIOBOMN

KOMHUCCHUH

YciaoBus BbINOJHEHUS 3aJaHUA

3amaHue BIMOJIHACTCS B y4eOHOH ayauTopuu MakcuManbHOE BPEeMs BBIITOJTHEHHS 3aJaHus 45 MUHYT

3ananue
. 3x+4
1. Haligute mpon3BoaHYyI0 QYHKIMH: ) = >
— X
. sin xdx
2. Haiitu unterpai: J. — (cosx = t)
cos” x+9

3. Haiitu HanOosnpiiee 3HaUeHUE (PYHKITUN HA OTPE3KE X € [a; 6]
y=2x"—9x% +12x -2 xelo; 3]

4. Haiitu mnomaps GUryphl OrpaHUYeHHOM TUHUAMH y = 6X — X, y=0

5. CocraBuTh ypaBHEHHE KacaTeIbHOU K TpaduKy QyHKIMU y = f (x) 6 mouke X,

y=x>—-2x, Xy =2

6. Pemnth 3amauy: BricoTa npaBHIIBHON YETHIPEXYTOJIBHOM nUpamMuabl 12, ctopoHa ocHoBaHusA 8. Haiitu
00bEM TUPAMUJIBI.

7.Pemuts 3anauy: Jlena aBakapl OpocaeT UrpayibHblil KyOuk. B cymme y Hee Bbmano 11 oukoB. Haligute
BEPOSATHOCTH TOT'0, YTO MPH BTOPOM OpOCKE BBIAIO 6 OUKOB.

« » 20 T CocraBui nipenoaasatens: [Ipocsuposa O.U.
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