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1 OOmas xapakTepucTHKA MPOrpaMMbl
1.1 Heau u niiaHupyeMble pPe3yIbTaThl 0CBOEHUS IPOTPaAMMBI

Hesn aucuMniMHbI: CPOPMHUPOBATH Yy OOYyYarOIIMXCs HaydHOE MaTeMaTH4yecKoe
MBIIUIEHUE M YMEHUE IPUMEHATh MaTEeMaTUUYECKUW ammapar s pelleHus 3ajad 1o
CHELHUATbHOCTH.

3agauM JUCHMIIMHBI: B pE3yIbTaTe H3y4eHUs 00yUaroIUiCs TOKEeH

YMersb:

V1 - AHanM3upoBaTh CIIOKHbBIE (PYHKIIMU U CTPOUTH UX rpaduKy;

V2 - BbINONHATE 1EHCTBUS HaJ KOMIUIEKCHBIMH YHCIIaMU;

VY3 - BblunciiaTh 3Ha4E€HUs FEOMETPUUECKUX BEJINUMH;

V4 - [Ipou3BoauTh ONEpalvy HaJl MAaTPULIAMU U OLIPE/ICITUTEIISAMH;

Y5 - Pemarp 3agauud Ha BBIYMCICHHE BEPOATHOCTU C MCIIOJIIB30BAHUEM DJJIEMEHTOB
KOMOHMHAaTOPHKUY;

VY6 - Pemats npuKIIaaHbIe 33241 C HCIOIBb30BAHUEM JIEMEHTOB (D (hepeHIInaIbHOTO U
UHTETPAIbHOTO UCYUCIICHUH;

VY7 - Pemiate CHCTEMBI JIMHEMHBIX YPAaBHEHUN PA3JIMYHBIMA METOAAMH.

3HATh:

31 - OcHOBHBIE MaTeMaTHUYECKHE METO bl PEIICHUs IPUKIIAIHbIX 33/]a4;

32 - OCHOBHbIE HOHATUS W METOJbl MAaTEMaTHYECKOI'O aHalIM3a, JIMHEHHOH anreOpsl,
TEOPHUIO0 KOMIUJIEKCHBIX YHCEN, TEOPUU BEPOSTHOCTEN U MAaTEMAaTUYECKOM CTaTUCTHUKHY;

33 - OCHOBBI HHTETPATBHOTO U JU(PPEepeHINATBHOIO UCUUCIICHHUS;

34 - Ponb 1 MeCTO MaTeMaTHKH B COBPEMEHHOM MHUPE IPU OCBOEHUH NMPOPECCHOHAIBHBIX
JUCLHUIUIMH U B cepe NpodecCunoHaIbHOM e TebHOCTH.

N3yyenne AUCHUIUIMHBI HANPABJEeHO HA (OPMHPOBaHHWEe CJeIYIOIIUX O0IIUX M
Npo(ecCHOHAILHBIX KOMIIETEHUMII WM HMX COCTABJISAIOIIUX (3J1€MEHTOB), NOCTHKEHHUS
JIMYHOCTHBIX Pe3yJibTATOB.

OO0u11e KOMIETEHINH.

OK 01. Beibupath cnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JesTeIbHOCTH
HIPUMEHHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEICTBA IIOWCKA, aHAJIW3a M HHTEPIPETALUN
uHpoOpMaLui, 1 UHPOPMALMOHHBIE TEXHOJIOTUU JJISl BBIMOJHEHUS 3a7ady MpogecCHOHATbHON
JESTEIILHOCTH;

OK 03. [TnanupoBaTh 1 pean30BbIBaTh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pasBUTHE, NPEANPUHUMATENIBCKYIO JEATENLHOCTh B NMPOQECCHOHATIBHON cdepe, HUCIOIb30BaTh
3HaHMS 110 (PUHAHCOBOM IPaMOTHOCTHU B Pa3IMUHBIX )KM3HEHHBIX CUTYALIUSIX;

OK 04. O¢pdexTrBHO B3aMOAEICTBOBATH U Pa0OTATh B KOJUIEKTUBE U KOMaHJIE;

OK 05. OcymiecTBisTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKALIMIO Ha TOCYJapCTBEHHOM
a3bike Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEHN COLIMaIbHOTO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. IlposBiasaTh TrpakJaHCKO-NIATPUOTUYECKYIO MO3ULHUIO, JE€MOHCTPUPOBATH
OCO3HAHHOE TOBEJIEHUE HAa OCHOBE TPAJUIIMOHHBIX 00IIEYeIOBEYECKUX LIEHHOCTEN, B TOM YHCIIe
C Y4YeTOM TrapMOHHU3ALMKM MEXKHALMOHAIBHBIX M MEXPEIUTHO3HbIX OTHOIICHWH, MPUMEHSTh
CTaHapThl aHTUKOPPYIIIMOHHOTO MTOBEICHHUS.

1.2 Ucnosib30BaHMe YaCOB BAPMATHBHON 4acTH 00pa30BaTe/bHOM NPOrpaMMbl

JucuuniauHa BXOAUT B MaTteMaTu4eckuil 1 00Ini eCTeCTBEHHOHAYYHBIH Y4eOHBIM UK
Y HEe IIPEyCMaTPUBAET UCIIOIb30BAHUE YACOB BAPUATUBHOM YaCTH




2 CTpyKTYypa H coepaHue NPOrpaMMbl

2.1 CTpykTypa u 00beM NpPOrpaMmbl

HToro oonem

Oo6s3aTebHasl AyIMTOPHAs HATPY3Ka, Yac.

CamocTrosiTe
oOpa3zoBareJ SLHAS B TOM 4HcCJIe
HanmenoBaHue pa3iesioB u (Win) TeM bHOI npakTuye | Jadoparo | KypcoBoi
paodora, Bcero JIEKIHH, MPOMEKYTOUHAS
NPOrpaMMBl, cKue pHbIE npoeKT/
Jac. YPOKH aTrTecTaunus
gac. 3aHATUA 3aHATUA paﬁoTa

Pazgen 1 MaTtemaTudeckuii aHanus 10 8 2 2
Paznen 2 JIuneitnas anreOpa 9 7 2 2
Pazgen 3 OcHOBBI TMCKPETHON MaTeMaTUKHU 9 7 2 2
Pasnen 4 [Tousarue o uncite. KoMiuiekcHbIe yucia 9 7 2 2
Paszpnen 5 Teopus BeposiTHOCTEN M 9 7 5 5
MaTeMaTH4YecKasl CTAaTHCTHKA
[IpomexyTouHas aTTecTauus B popme dK3aMeHa 2 2 2
Koncynpramu 6
Htoro 06bem 00pa3oBaTeibHOM NPOrPaMMbI 54 36 12 10 0 0 2




2.2 PacnipenesieHue YacoB M0 KypcaM U ceMecTpam

Ne Y4eOHblii roj 2023/2024 2024/2025 2025/2026 HUTOro
n/n Kype I 1 il
1 Oo0s13aTes1bHAsA AyIMTOPHAS HArPY3Ka, B T.4.: 12 12
- JISKIIMH, YPOKH, Yac. 10 10
- IPaKTUYECKHE 3aHTHsI, Yac.
- 1a0OpaTOpPHBIE 3aHSTHSI, Yac.
- KypcoBO# poeKT/paboTa, yac.
- IPOMEKYTOYHAs aTTECTALHUs, Yac. 2 2
2. KoncyabTanumu, yac. 6 6
3. CamocrosiTesibHasi pa6oTa, yac. 36 36
4. HToro 06beM 00pa3oBaTe/IbHON HATPY3KH, 54 54
yac.
5. DopmMa MPOMeKYTOUHOI aTTecTAllNU JK3aMeH JK3aMeH




2.3 TemaTn4yecKkuii IVIaH M COAePKaHUE NPOTrPaAMMbI

3aHATHUA

HaumeHoBaHue pa3iesioB U TeM.
Conep:xxanue yueOHbIX 3aHATH.
@®opMbl OPraHU3aANMH J1eATETbHOCTH 00y4aI0IIUXCS

O0LeM
4acoB

Harasanbie
nmocoowusi,
o6opynoBanue, JOP,
NMporpaMMHoOe
o0ecnmeuyeHue

JIutepaTtypa
§, crp.

Koapbl
¢dopmupyembIx
KOMIIETEHIH,

JIMYHOCTHBIX
pe3yJbTaToB

1 Kypc

Pa3zgen 1. MateMaTHYeCKUI aHAJIN3

10

Tema 1.1. IIpegen u HENPEPHIBHOCTH

UYucroBast mociIe0BaTeIbHOCTD U ee npeaen. [Ipenen ¢pynknmum Ha
06eckOHeuHOCTH U B Touke. OCHOBHBIE TEOpEeMbI 0 npeaenax. [lepsblit
U BTOPOI1 3ameuarenbHble npenensl. [IpousBoanas GpyHKkunm
[TpaBuna quddepenunpoBanus. [IponzBoaHbIE OCHOBHBIX
aneMeHTapHbIX QyHKIMA. [Ipon3BoaHAS CIOXKHON (DYHKITHH.
[Tpunoxenne npousBogHoi OnpeesneHre Npou3BoAHON GyHKIMH.
HccnenoBanme QyHKIMH ¢ TTOMOIIBIO TIPOU3BOJHOMN: HHTEPBAJIBI
MOHOTOHHOCTH U 3KCTpeMyMbl GyHKIUU. [IpuMenenne BTopoii
npousBogHoN. Hanpasnenue Boinykinocty rpapuka GpyHkuuu. Touku
neperuba. O6mas cxema uccie0BaHus PyHKIHI.

Maremarnueckue
(bopMyIibL

01,02, 03

OK 01-06,
MK 1.1-1.3

Tema 2.1 Heonpenenenusiii uaTerpan. OnpeaeneHHblil HHTETpal.
[TepBooOpa3Has u HeompeneneHHbIH HHTerpajn. OCHOBHBIE CBOMCTBa
HEeolpeJeleHHoro uHrerpana. Tabmuna uHTErpanoB. Merosl
WHTErPUPOBAHUSA: HETIOCPEACTBEHHOE UHTEIPUPOBAHUE, METOJI 3aMEHBI
IIEPEMEHHO.

MareMmatudeckue
bopMmybl

01,02, 03

OK 01-06,
MK 2.1-2.3

CamocrosiTeibHast padora

I'eomeTpuyecknii CMBICI TPOU3BOIHOM. MEXaHUYECKUI CMBICI
npou3BoHO. [Ipon3BoHas C0XKHON (QYHKIIUU U 0OpaTHBIX
TpUTrOHOMETpHUecKUX GyHKIH. Bropast mpousBoHas u
MTPOU3BOIHBIC BBICIINX MOPSAKOB. ACHUMIITOTHI.

Pa3nen 2. JIuneiinas aaredpa

Tema 2.1. MaTpuIbl u OTIPEICITUTEIH.
ITonarue marpunbl. Tunsl maTpui,.
OnpenenuTenb KBaJpaTHOW MaTpuilel. Onpeaenurenu 1-ro, 2-ro, 3-To

MareMmatuyeckue
bopmybl

01,02, 03

OK 01-06,
MK 3.1-3.3

6




nopsinkoB. OOmmMi BHJ CHCTEMBl JHMHEHHBIX YpaBHEHHHA € 3-Md
[IEPEMEHHBIMH.

Pemenne cucrem nuHEWHBIX YypaBHeHHH 1O Qopmynam Kpamepa,
MetoaoMm ["aycca.

JleficTBHs ¢ MaTpULIaMU: CJIOKEHUE, BBIYUTAHUE MATPHUL, YMHOKECHHE
MaTpHILbl HA YUCII0, TPAHCIIOHUPOBAHUE MATPUL, YMHOKEHUE MATPULL,
BO3BEJICHUE B CTCIICHb.

ITpaBuiio Capproca. CBolcTBa onpeieTuTeNeH.

CoBMecTHBIE  ONpEENEHHbIE,  COBMECTHBIE  HEOIPEJEIICHHBIE,
HECOBMECTHBIE CHCTEMBI JINHEWHBIX YPaBHEHUII.

Pemenue cucrem ITMHEHHBIX YpaBHEHUH € TIOMOILBIO 0OpaTHOMN
MaTpPHUILIbL

CamocrosiTesibHasi padora.
Pemenne cucrem IMHEWHBIX ypaBHeHHH 1o ¢opmymnam Kpamepa,
MeroaoMm ['aycca.

Pa3nen 3. OcHOBBI JUCKPETHOMH MaTeMaTHKH

©

Tema 3.1 [Ipenmer TUCKPETHONH MaTeMaTHKH.

IIpeamer TUCKpPETHON MaTeMaTUKU. MeCTo U poJIb JUCKPETHON
MaTE€MaTHUKH B CUCTEME MAaTEMaTUYECKUX HAyK U B PEIICHUM 3a1a4.
DNEeMEHTHI 1 MHOXKECTBA. 3alaHne MHOXKeCTB. Ornepanuu HaJ
MHoOkecTBaMu. CBoIiCTBa onepanuii HaJ MHOKecTBaMU. OTHOILIEHUS.
CaolicTBa oTHOMIEHMH. JI[narpaMMsbl Diniepa-Benna.

OK 01-06,
1K 4.1-4.3

CamocrosiTeibHasi padora.

DNEeMEHTHI 1 MHOXKECTBA. 3alaHne MHOXKeCTB. Ornepauu HaJ
MHoOkecTBaMu. CBoIiCTBa onepanuii HaJ MHOKecTBaMU. OTHOILLIEHUS.
CaolicTBa oTHOIIEHUH. JInarpaMMbl Diiepa-Benna.

Paszngea 4. llousitue o uncie. KommiekcHuble ynciia

Tewma 4.1 Onpenenenne KOMIUIEKCHOTO uncia. JleiicTBUTeIbHAS U
MHUMas 9acTh.

Anrebpanueckas popMa 3anucu yucia. Moayiab U apryMeHTbI
KOMILIEKCHOTO uncia. [lepexon u3 onHoN GopMBI 3amKcH
KOMIUIEKCHBIX YHCEIN B IPYTYyI0. ApuMeTHuecKre ornepau Hal
KOMILJIEKCHBIMU unciiamMu. Bo3Benenue B crenens. Perenne
KBaJApaTHBIX ypaBHeHPIf/’I C OTpULATCIbHBIM OJUCKPUMHWHAHTOM

MaremaTnueckue
bopMyIibI

01, 02,03

OK 01-06,
I1IK 5.1-5.4




CamocrosiTesbHast padoTa:

Llenble, panoHalIbHBIE U IeHCTBUTENbHbIE yicaa. [Ipubnnxennoe
3HaUEHUE BEJINYMHBI. AOCOJIIOTHASL U OTHOCUTEIbHAS IIOTPELLIHOCTH.
JeiicTBus ¢ npuONIMKEHHBIMU 3HaueHUusIMU. CpaBHEHHE YHCIIOBBIX
BbIpaxkeHUI. CTaHgapTHas 3anuch yucia. J[eficTBus ¢ uucinamu B
CTaHJapTHOM BHJE.

I'eomerprueckas uHTEpIIpeTalys KOMIUIEKCHOTO YHCIIA.
Tpuronomerpuyeckas U nokaszaresbHasi popMa KOMILUIEKCHOIO YHCIA

Pa3nen 5. Teopusi BeposiTHOCTEH M MaTeMaTHYeCKas CTATHCTHKA 9

Tema 5.1 Teopus BeposATHOCTH, MaTEMATUYECKas! CTATUCTUKA 2 Maremaruueckue 01, 02,03 OK 01-06,
OneMeHThl KOMOMHATOPHOrO aHAJIM3a: Pa3MELICHNUs, IEPECTaHOBKH, bopmybl I1K 6.1-6.4
couetanusi. BepositHocTh coObITus. [IpocTeiimne cBoiicTBa

BEPOSITHOCTU

CamocrosiTesibHasA padora: 7

®opmyna 6bunoma Hetotona. Ciiyuaiinble coObITus. 3a1a4un

MaTemaTuuyeckoil craructuku. CiaydaiiHasi BEIMYMHA U 3aKOH €€

pactipeneneHus. MaTeMaTHuecKoe OXKHMIaHUe U JUCIIepCUsl Cly4ailHON

BEJIMYUHBI.

IIpomexyTouHas arrecTanmsa U (popMe IK3aMeHAa 2

KoncyabTanuu 6

HToro o0bemM 00pa3oBaTeIbHOI MPOrPaMMBbl o4




3 YcaoBus peaqn3aluy MPOrpaMmbl
3.1 MaTepuajbHO-TeXHHYECKOe ofecrevyeHne NporpaMmmbl
JlJia peanu3anuu mporpaMMbl IPETYCMOTPEHBI yaeOHbIC TTOMEIIICHUSI.

1)Kabuner «KabuHeT MaTeMaTHKW, OCHAIEHHBIN:

- MOCAJI0YHBIC MECTA MO KOJIMYECTBY 00YJarOIIUXCS;

- pabouee MecTO IpernoiaBaTers;

- KOMITJIEKT y4eOHO-METOIMYECKON JOKYMEHTAIIHH,

- HaTJISTHBIC TTOCOOUS: MaKeThI, TAOJHUIIHI;

- TEXHUYECKHUE CPEJICTBA O0yUEHUS: KOMIIBIOTEP, MyJIbTUMENITHAS YCTAHOBKA.

3.2 UndopmanuoHHoe odecriedeHne

Jiis peanu3anuy nporpaMMbl OMOTUOTEYHBIN (DOHT UMEET MeYaTHBIE H/HIIN JIEKTPOHHEIC
oOpa3oBaTenbHble U WH(GOPMAIMOHHBIE PECypChl, PEKOMEHIyEeMbIE IJisi HCIOJIb30BaHUS B
00pa30oBaTeIbHOM MpOIIECCE.

OcHoBHas1 JIMTepaTypa:

O1. Boromouos, H. B. Matemartuka. YriyOneHnnslid ypoBenb. 10—11 kiaccesl | yueOHUK
TSt cpenHero obmiero oopazosanwust / H. B. boromornos, I1. M. Camoiinenko. — 5-¢ 3.,
nepepad. u gon. — Mocksa : U3natensctBo FOpaiit, 2023. — 398 ¢. —
(O6meobpazoBarenpHbIi 1K), — ISBN 978-5-534-16224-0. — TekcT : 31eKTpOHHBIH //
Oopa3oBarenbHas iatdopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/530642 (nata
obpamenus: 24.03.2023).

O2. Boromouos, H. B. Matematuka. Anredpa 1 Hadaja aHajin3a. ba3oBblil ypoBeHb:
10—11 xmaccel : yueOHUK 1151 cpeanero obmero oopaszoBanus / H. B. boromonoB. — Mocksa :
UznatenbctBo FOpaiit, 2023. — 241 c¢. — (O6meobpazoBatenbubiit 1uki). — ISBN 978-5-534-
16084-0. — Texkcrt : anexTpoHHsIii / O6pa3oBarenpHas miatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/530391 (nara obpammenus: 24.03.2023).

O3. Yupuxos A.M., CemenoBa U.B. — Meronnueckne peKOMEHJAIMH 110 BBITIOTHEHUIO
nomairHeit konTponsHoM padoTsl, CII6 I'BIIOY ATT, 2023 (6ubnuoreka ATT)

DJIeKTPOHHbBIE U3aHNs (3JIeKTPOHHBIE pecypchbl)

1. http://elib.mosgu.ru  DaekTponHblit kaTagor bubmuorekn Mocl'Y  IPRbooks
OnexrpoHHO-O0nOmMoTeunas cucrema KNIGAFUND.RU

2. http://mathportal.net/ Caiit co3man g TMOMOUIM  CTYASHTaM,  KEJIAFOIIUM
CaMOCTOSITENIFHO H3y4YaThb H CIaBaTh OJK3aMEHBl MO BBICHICH MaTeMaTHKe, W TOMOIIN
NpernoAaBaTessiM B TO00PKE MaTEpPHUANIOB K 3aHATHAM M KOHTPOJILHBIM paboTam

3. https://studfiles.net/ daiinoBbIii apXUB CTYJICHTOB

4. http://matematika.electrichelp.ru/matricy-i-opredeliteli/  ®opmynsi, ypaBHEHHS,
TEOPEMBI, TPUMEPHI PEIICHUS 33/1a4

5. http://www.mathprofi.ru/ Marepuansl 1m0 MaTeMaTUKe Ui CaMOCTOSTEIbHOM
HOJITOTOBKH

6. https://ru.onlinemschool.com/math/library/ M3y4enune maremaTuku OHIaiH

7. https://www.bestreferat.ru/ bank pedeparos

8. http://www.cleverstudents.ru/ JloctynHast MmaremaTuka

9. http://ru.solverbook.com/ CoOpanue y4eOHBIX OHJIAMH KaJbKyJISATOPOB, TEOPHU U
NPUMEPOB peIIeHHs 33134

10.  https://www.calc.ru/ CripaBounblii mopTai

JdomosiHuTeIbHAS JIUTEpATYypa:
1. I'yceB, B. A. Marematuka. I'eomerpus. bazoselii ypoBens: 10—11 kiaccst :
yaeOHHUK 171 cpeaHero obmiero oopasoanusi / B. A. I'yces, U. b. Koxyxos, A. A. IIpokodnes.
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4 KoHTpOJIb M OLIeHKA Pe3y/JIbTATOB 0CBOCHHS NPOrPaMMBbI

4.1 Pe3yabTaThbl 0CBOCHUSI, KPUTEPHH U METO/bl OLICHKH NPOrPaAMMBI

Pe3yJ’IbTaTLI OCBOCHHUHA

IToka3aTenn oeHKH

(I)OPMI)I H ME€TOAbI ONCHKH

YMmern:

V'1- AnanusupoBaThb
CJIO’KHBIE QYHKLIHU U
CTPOUTH UX TPAPUKH.

YMeHue uccieaoBaTh
(hyHKIHIO TIO cXeMe, ¢
IIOMOILBIO IIPOU3BOAHON

Orenka pe3yabTaToB
BBITIOJTHEHUS 33/1aHUS
JIOMAIIHEN KOHTPOJIbHOMN
paboThI

OKk3aMeH

V2 - BEINOIHATEL AE€HCTBUA
HaJl KOMIUIEKCHBIMHA
YHUCIAMHU.

VYMeHnune BeIIOIHATE JSHCTBHUS
C KOMIUJIEKCHBIMH YK CJIaMHU,
3a/IaHHBIMH B Pa3JIMYHBIX
bopmax

OreHka pe3yabTaToB
BBIITOJIHEHUS 3a1aHUs
JIOMAIlIHEW KOHTPOJIbHOM
paboThI

DK3aMeH

V3 - BeaucadaTh 3HaYEHU
T€OMETPUUYECKHUX BEITUYUH.

YMeHue HaxoIUTh TUIOIIA TN
MOBEPXHOCTU U 00BbEMBI QUTYD

Orenka pe3yabTaToB
BBITIOJTHEHUS 33/1aHUS
JIOMAIIHEN KOHTPOJIbHOMN
paboThI

Ok3aMeH

V4 - [Ipon3BoauTh onepanuu
HaJl MAaTPUILIAMU U

YMeHHne BbIYUCIATh
OIIPCACIIUTECIIN, BBIIIOJIHATD

OI_ICHKa pe3yJIbTaTOB
BBITIOJIHCHU S 3aJJaHUA

OIpEeICJIUTEIIIMHU. JeWCTBUS C MAaTpULIAMU JIOMAIIIHEH KOHTPOJIbHOM
paboThI
DK3aMeH

V5 - Pewiars 3a1aun Ha YMeHue pemaTh 3a1a4u Ha OneHka pe3ynbTaToB

BBIYHCJICHHUEC BCPOATHOCTH C
HUCIIOJIB30BAHHUEM 3JICMCHTOB

HAXO0XKJICHUE BEPOSITHOCTH
COOBITHA

BBITIOJIHEHUS 3a/1aHUS
JIOMAIIHEN KOHTPOJIbHOMN

KOMOWHATOPHKHU. paboThI
OK3aMeH
VY6 - Pemath npukiagHbie YMeHHe BBIYUCIITh Onenka pe3ynbTaToB

3aJ]auyl C UCIOJIb30BAHUEM
JIIEMEHTOB
nuddepeHInaIbLHOTo U
HMHTETPAIBHOIO0 HCUUCIICHUM.

MPOU3BOJAHYIO B TOUKE U
onpeAeNEHHbIA HHTETpal

BBITIOJTHEHUS 3a/1aHUS
JIOMAIIHEN KOHTPOJIBHOMN
paloThI

OK3aMeH

V7 - Pemartb cucTeMbl
JIMHEWHBIX YPABHEHUN
Pa3IMYHBIMU METOJIAMH.

YMeHue penarb CUCTEMBI
JIMHEWHBIX YPABHEHUN
Metonamu Kpamepa u I'aycca

OneHka pe3ynbTaToB
BBIITOJIHEHUS 3aJJaHUs
JIOMAIIHEN KOHTPOJIBHOMN
paboThI

OK3aMeH

3HaTh:

31 - OcHOBHEBIE
MAaTEMATUUYECKUE METObI
pelIeHUs MPUKIAIHBIX 3a]ad.

3HaHWE NPUHIIMIIOB
MOCTPOEHUS] MATEMATHYECKOU
MOJIETIY 3a/1a4H, IS €€
peleHus

OneHka pe3ynbTaToB
BBIITOJIHEHUS 3aJJaHUs
JIOMAIIHEN KOHTPOJIBHOMN
paboThI

OK3ameH

32 - OCHOBHBIC IOHATHS U
METOJIBI MATEMATHIECKOI'O
aHaln3a, JMHEWHOHN anreOphl,
TEOPUI0 KOMIUIEKCHBIX YUCE,
TEOPUU BEPOATHOCTEN U
MaTeMaTH4IeCKOi

3HaHHUE OCHOBHBIX
ONPECIICHUN U CBOMCTB
KOMIUIEKCHBIX YNCEll, 3HAHNE
KJIACCHYECKOTO OIPEACIICHUS
BEPOSTHOCTH U OCHOBHBIX
3JIEMEHTOB KOMOWHATOPUKH

Onenka pe3ynbTaToB
BBIITOJIHEHUS 3aJJaHUs
JIOMAIIHEN KOHTPOJIbHOMI
paboThI

OK3aMeH
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Pe3yabTaThl 0CBOCHUSA

IToxa3aTenu oLleHKH

(I)OpMLI N METOJbI OCHKH

CTaTUCTHUKH.

33 - OCHOBBI HHTETPAILHOTO
u nuddepeHnnanbHOro
UCYHCIICHUS.

3HaHUE OCHOBHBIX
OIPEJIEIICHUN UHTErPAJIbHOTO
u mudpepeHnanTbHOTO
WCYHUCIICHUSI.

OreHka pe3yabTaToB
BBIITOJIHEHUS 3a1aHUs
JIOMAIlIHEW KOHTPOJIbHOM
paboThI

DK3aMeH

34 - Poib ¥ MecTO
MaTeMAaTHKH B COBPEMEHHOM
MUPE TP OCBOCHUHU
poheCCHOHATBHBIX
JTUCITUILIAH U B cepe
poheCCHOHATBHOI
IEATEIILHOCTH.

3HaHue 00JacTell IPUMEHEHUS
MaTeMaTUKU B BEIOpaHHON
npodeccun

Orenka pe3yabTaToB
BBITIOJTHEHUS 33/1aHUS
JIOMAIIHEN KOHTPOJIbHOMN
paboThI

OKk3aMeH
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IIpuaoxenne 1
Kk Padoueii nporpamme

KOMIUVIEKT
KOHTPOJIBHO-OLHEHOYHBIX CPEJICTB

Jucuunnmaa: EH.01 MaremaTturka

CnennanbHocts: 23.02.07 Texuuueckoe oOCTy>KUBaHUE U PEMOHT
JIBUTATEJICH, CUCTEM U arperaToB aBTOMOOMIIEH

dopma o0yueHust A0THan

p Y Ha Oaze 9 kL. Ha 0aze 11 ki
'pynma 3P-35, 3P-36, 3P-37
Kypce 1
Cemectp
dopMma IpOMEKYTOUHOU Y
aTTecTalyu

2023 1.
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Pazpabotunk:

[TpenogaBarens CII6 I'BIIOY «ATT» Uupukos A.M.
IIpenonasarens CII6 I'BITOY «ATT» Cemenona U.B.

PaccMoTpeHo 1 0100peHO Ha 3aceTaHNH IIMKJIOBOM KOMUCCHI
Ne 1 «O061eoOpazoBaTelbHbIE AUCIATIIAHBD)
ITportokomn Ne 8 ot «09» mapra 2023 r.

Ipencenarens LIK Cemenona 11.B.

IIposepeno:
Metomuct Anekceenkona [1.A.

3aB. MeToanuecKkuM KaOuHeroM MenpHikosa E.B.

PexoMeHnoBaHO U 0100pEHO:
MeromnueckuM cosetoM CI10 I'BITIOY «ATT»
[Tpotokon Ne 4 ot «29» mapta 2023 1.

IIpencenarens Metoanueckoro copera Buninesckas M.B.,
3aM. AUpeKTopa 1o YP

AKT coryiacoBaHusi ¢ paboToaresiemMm
Ne 7 ot «26» anpenst 2023 1.

IIpunsito
Ha 3ace/laHN! TIeJJarOrMYeCcKOro COBETa
[TpoTokoun Ne5 ot «26» anpenst 2023 1.

YT1BepKACHO
[Ipukazom nupekropa CIIb I'BIIOY «ATT»
Ne872/149a ot «26» ampens 2023 T.
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1 IlacnopT KOMILIEKTA KOHTPOJILHO-OIEHOYHBIX CPeCTB
1.1 O01ue mMoJI0KeHu A

Kountponbno-onienounsie cpeacta (KOC) mpeanazHaydeHbl Uisi KOHTPOJIS U OLIEHKH
00pa3oBaTeNbHBIX JTOCTHKCHUI 00yUYaroIIMXCcs, OCBOMBIIKMX Iporpammy 1o aucuurumuae EH.01
Maremaruka.

Kommnexkt KOC BkiIt04aOT KOHTPOJIBHBIE MAaT€pUAIIbl I TPOBEACHUS IPOMEKYTOUHOM
aTTectauuu B (hopMe FK3aMeHa.
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1.2 PacnpenejieHre KOHTPOJILHBIX 32/IaHUI 110 3J1eMeHTAM YMeHUIl ¥ 3HAHUI

Conep:xanue yueOHOro MaTepuaJia

Tun KOHTPOJILHOI'O 3aJaHUs

1o mMporpamMme

Y1

Y2

Y3

|

Y4

|

Y5

|

Y6

[ v7 |

31

[ 32 |

33

34

Pa3zgen 1 MaremaTnueckuii aHaJaus

Tema 1.1. Ilpenen u HEeNpepbHIBHOCTH

B7-9

B17-25

B7-9

B17-25

Tema 1.2. HeonpeneneHHbIi
uHTerpat. OnpeeneHHbIN HHTETPal

B26-29

B26-29

Paznen 2 JIuneiinas ajaredpa

Tewma 2.1 MaTpuiibl U ONpeCTUTEINH. ‘

| B10-16 |

| B10-16 |

Paznen 3 OcHOBBI JUCKPETHOH MAaTEeMATHKHU

Tema 3.1 IIpenmer nuckpeTHoi
MaTEeMaTUKU.

B30-32

B30-32

Paznen 4 Ilousatue o yncie. KoMiiekcHbIe Yucaa.

Tema 4.1 Onpenenenue
KOMILJIEKCHOT'O YHCIIA.
JlericTBUTENIbHAS U MHUMAs 4acTh.

B1-6

B1-6

Pazgea S Teopust BeposiTHOCTEH M MAaTEMATHYECKasA CTATH

CTHUKA

Tema 5.1 Teopus BeposATHOCTH,
MaTeMaTH4YeCKas CTaTUCTHKA.

B33-34

B33-34

YcnoBHoe o6o3HayeHue: B - Ne Bonpoca.
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2 TTakeT 3K3aMeHATOPA
2.1 YcnoBusi npoBeneHust

YcnoBusi mpoBefieHUs: HK3aMEH MPOBOAUTCS MHCbMEHHO, OJHOBPEMEHHO ISl BCeH
TPYIIIIBL.

YcnoBusi mpuema: JOMYCKAIOTCA JO CHAa4d JK3aMeHa CTYJCHTHI, BBIOJIHUBIINE
JIOMAITHIOI KOHTPOJbHYIO paboTty (manee — JIKP), u monyuyuBime mo pesysiabTaTaM MPOBEPKU
JKP «3auTeHO», «yCIOBHO 3a4TEHO.

KonmuecTBo 3K3aMeHAIIMOHHEIX OMIeTOB: 32 Ouiera

Bpewms BoinosHenusi: 90 MuHyT

CpoKM _TpPOBEpKH HIK3aMCHAIIMOHHBIX _PaboT: OIEHKM 1O pe3yibTaraM 3K3aMeHa
OOBSBIISIIOTCS 110 OKOHYAHHUH MPOBEPKU MUCHbMEHHBIX PabOT, HA KOTOPYIO OTBOJUTCS 110 2 JHEH.

TpeboBaHust K COAEPIKAHMIO, 00bEMY, O(DOPMIICHMIO U IPEACTABICHUIO:
9K3aMEHAIIMOHHBIN OWJIET BKIIFOYACT 3aJaHus 10 TpeM (U3 CEeMH) U3yYEHHBIM TeMaM.

OO6opyaoBaHMe: HE UCTIONB3YETCS.

Yu4ebHo-MeToANYecKas ¥ CIIpaBOYHAas JIUTEPaTypa: UCIOIb3YIOTCS (POPMYJIbl, KOHCIICKTHI,

JKP.

[lopsA0K MOArOTOBKH: C YCIOBUSIMU MPOBEACHUS U KPUTEPHUSIMHU OLICHUBAHUS CTYJIEHTHI
3HAKOMSTCS HA IEPBOM 3aHSATHM MO TUCIUILINHE.

[lopsaoK npoBeAeHUs: NPEnoJaBarellb MPOBEPSAET y CTYAECHTOB HAJIMYME 3a4TEHHOMN
(ycoBHO 3aureHHO#) JIKP, CTYyACHTHI BBITACKUBAIOT SK3aMEHAIIMOHHBIN OWJIET, pacCaKHBAIOTCS.
[lepen Hauanom npenojaBareib MPOBOJAUT HHCTPYKTAX O 3aMOJHEHUM THUTYJIBHOTO JIUCTa
9K3aMECHAIIMOHHOW PabOTHI, 11O BHIMTOJTHCHHIO 33IaHUN U MX 0(POPMIICHUS.

2.2 Kputepum oneHMBaHUS 3a1aHUI

Ne Kpurepuu o1ieHKH BBITTOJIHEHMS 3aJaHUI bannel

TEMbI

1 KommiekcHble uncia 1 npuOIMKEeHHbIE BBIUMCIICHUS
1. [TpuBeneHa BepHasi MOCIEIOBATEIHHOCT BCEX MIATOB PEIICHHS. 5
O00ocHOBaHBI BCE MOMEHTHI PEILICHHS
2. Jomymiensl  HerpyOble  OIMOKKM B BBIYHMCICHUSAX — WJIH 3
peoOpa3oBaHUSIX

2 OcHOBBI JINHEWHOM anreOpbl
1. [TpuBeneHa BepHasi MOCIEIOBATEIBHOCTD BCEX IIATOB PELLICHMS. 5
O60cHOBaHBI BCE MOMEHTHI PEIICHUS
2. JonymieHnsl  HerpyOble  OIIMOKM B BBIYUCICHUSAX  WIH 3
npeoOpa30BaHMIX

3 JuddepenunanbHoe HCUUCITEHNE
1. [TpuBeneHa BepHasi MOCIEIOBATEIHHOCT BCEX MIATOB PEIICHHS. 5
O00ocHOBaHBI BCE MOMEHTHI PELLICHHS
2. Jomymensl  HerpyOble  OIMOKKM B BBIYHMCICHUSAX — WJIH 3
npeoOpazoBanusax. Omudka B NpUMEeHEHUH (HOPMYJIbl U/UIH HETIOIHOE
pelieHne

4 WuTerpanbHOe UCUHCTICHHE
1. [TpuBeneHa BepHasi MOCIEIOBATEIHPHOCTh BCEX MIATOB PEIICHHS. 5
O6ocHOBaHBI BCE MOMEHTHI PELLICHHS
2. JomymieHnsl  HerpyOble  OMMOKKM B BBIYHCICHUSAX — WJIH 3
peoOpa3oBaHUSIX

5 OCHOBBI TUCKPETHOW MaTeMaTUKH
1. [TpuBeneHa BepHasi MOCIEIOBATEIBHOCTh BCEX IIATOB PELLICHHS. 5
O60cHOBaHBI BCE MOMEHTHI PEIICHUS
2. JonyuieHsl  HerpyOble  OIIMOKM B BBIYMCICHUSAX  WIH 3




TEMBI

Kputepuu ornieHKu BBITTOTHEHUS 3aJaHUI

banisr

peoOpa3oBaHUSIX

OCHOBHBIE 3JIEMEHTHI MATEMaTHYECKOM CTATUCTUKU

1. [IpuBenena BepHas MOCIEIOBATEIBHOCTh BCEX IIATOB PEIICHHS.
OO0o0cHOBaHBI BCE MOMEHTHI PEIICHHS

2. Jonymiensl  HerpyOble  OMIMOKM B BBIYMCICHUSAX  WJIH
peoOpa3oBaHUsIX

OCHOBBI TEOPUH BEPOSTHOCTH U KOMOMHATOPUKHU

1. [IpuBenena BepHas MOCIEIOBATEIBHOCTh BCEX IIArOB PEIICHHMS.
O6ocHOBaHBI BCE MOMEHTHI PEILICHHS

2. Honymienbl  HerpyoOble  OMMOKM B BBIYUCICHUAX WU
npeobpazoBanusax. Omubdka B npuMeHeHNH (HOPMYJIIbI U/UIH HETIOTHOE
penieHue

0 — 4 6anIoB — HEYIOBIECTBOPUTEIHHO
5 — 8 6a/I0B — yIOBIETBOPUTEIEHO

9 — 12 GamnoB — xopo1o

13 — 15 6anm0B — OTIMYHO




3 IlakeT 3K3aMeHYIOIET0Cs

3.1 [lepeyeHb BONPOCOB /Il MOATOTOBKH K IK3aMeHY

1. OrmpenenieHre KOMIUIEKCHOTO uucia. JledcTBUTENbHass M MHHUMas 4acTb.
Anrebpanueckas GopMa 3amucu YKca.

2. Monynb 1 apryMeHThl KOMIUIEKCHOTO 4ncia. Ilepexon u3 oqHON GopMbl 3amucu
KOMIUIEKCHBIX YHCEI B JPYTYIO.

3. ApudmeTrnueckre ornepanuy HajJ KOMIUIGKCHBIMU uuciamu. BosBeneHue B
CTETICHb.

4. Pemenuie kBajipaTHBIX YpaBHEHHM ¢ OTPULIATENIbHBIM TUCKPUMHUHAHTOM

S. Llenble, panuoHaNbHBIE W ACUCTBUTENbHBbIE yHcha. [lpubmmkeHHoe 3HaueHHE

BEIMYMHBI. AOCONIOTHAs M OTHOCHTEIbHAs MOIPEHIHOCTU. JIeHCTBHS € NpUOIMKEHHBIMU
3HaueHusAMU. CpaBHEHHE 4YHCIOBBIX BblpakeHUH. CTaHpmapTHas 3amnuch uucna. [ledictBus c
YHUCJIaMU B CTAaHAAPTHOM BHJIE.

6. ['eomeTpuueckast MHTEPIIPETANS KOMIUIEKCHOTO yuciia. TpUroHomerpuueckas u
HOKa3aTelbHask (opMa KOMIUIEKCHOTO YHCIIa
7. AprymenT u ¢ynkuusa. Obnacte ompeneneHuss U 007acTh 3HAYCHUH (YHKIWU.

CrniocoOs1 3a1anus (GYHKIUU: TaOJIHUHBIN, TpaduyecKuil, aHaTUTHUECKUM, clIoBeCcHBbIA. CBOMCTBA
(GYHKIHUH: YE€THOCTh, HEYETHOCTD, NEPUOUIYHOCTh, MOHOTOHHOCTb, OTPaHUYEHHOCTh. OCHOBHBIE
s7eMeHTapHble QYHKIUHU, UX CBOMCTBA U TPadUKH.

8. UwucnoBas MociieJoBaTeaIbHOCTh U ee npeaen. [Ipenen GpyHkny Ha 66CKOHEYHOCTH
1 B Touke. OCHOBHBIE TeOopeMbl O peaenax. [IepBriil 1 BTOpoil 3aMedaTesibHbIE TPEACIIbI.

9. HenpepbsiBHOCTS PYHKIIMH B TOYKE M HA IPOMEXKYTKe. TOUKH pa3pbiBa IEPBOTO H
BTOPOTO poja.

10. ITonsiTne MaTpuupl. TUIBI MaTpHII.

11. Onpenenurenb KBajapaTHOM MaTpulibl. Onpeaenutenu 1-ro, 2-ro, 3-ro NopsiaKoB.
OO01uii BUJ CUCTEMbI IMHEHHBIX YPaBHEHUM € 3-Ms IEPEMEHHBIMH.

12. Pemenue cucrem nuHEHHBIX ypaBHeHUH o popmyinam Kpamepa, metogom ["aycca.

13. JelicTBUsI ¢ MaTpHUIIAMU: CIIOKEHUE, BRBIYUTAHUE MATPHIL], YMHOKCHUE MATPHUILIBI Ha

YHCII0, TPAHCTIOHUPOBAHUE MATPUI], YMHOKEHUE MATPUI], BO3BEICHUE B CTECTICHbD.
14.  TIpaBuno Capproca. CBoicTBa onpeaenuTenci.

15.  CoBMmecTHBIE OIpeJe/IeHHbIE, COBMECTHbIE HEONpEEICHHbIE, HECOBMECTHBIE
CHUCTEMBI JINHEVHBIX YPABHEHU.

16. Pemienue cucteM JTMHEHHBIX YPaBHEHHH € TOMOIIbIO OOpaTHOM MaTPHIIBIL.

17.  Omnpenenenue npou3BOAHON PYHKIIMH.

18.  IlpaBuma guddepenuupoBanus. IIpou3BoJHBIE OCHOBHBIX 3JIEMEHTAPHBIX
GyHKIHIA.

19.  IlpousBojHast CIOKHON PYHKIUH.

20.  HccnemoBanue (HyHKIIMH C TIOMOIIBIO MPOU3BOAHON: HHTEPBAIBI MOHOTOHHOCTH H
AKCTPEMYMBI (DYHKIIHH.

21.  IlpumeHeHHE BTOPOW MPOU3BOTHOM.

22.  HanpaBnenue BbIMyKJOCTH rpaduka pynkiuu. Touku nepernba. OOmas cxema
ucciaea0BaHus QyHKIIAN.

23. I'eomMeTpuyeCKU CMBICI IIPOU3BOJAHON. MeXaHUUECKUI CMBICIT IIPOU3BOAHOM.

24.  Ilpow3BomHas CIOXKHOW (QYHKIIMU B OOPATHBIX TPHTOHOMETPHUYECKUX (DYHKIIHH.

25.  Bropas npousBojHAasA U MPOU3BOHBIE BHICIIUX MOPSAKOB. ACUMIITOTHI.

26.  TlepBooOpa3Has W  HeompeleleHHbI  wHTerpas. (OCHOBHBIE  CBOWCTBA
HEOIpeeNIeHHOr0 MHTerpana. Tabauia nHTerpasos.

27.  Mertoabl UHTETPUPOBAHUS: HEMOCPEICTBEHHOE MHTETPHUPOBAHKE, METO] 3aMEHBI
[IEPEMEHHOM.

28.  Ilomsatme ompeneneHHoro wuHTerpana. CBOWCTBA OINpPENENIeHHOTO HHTETpaa.

®opmyna HetoTona-JleiiOHuma. Beruncinenue onpeneneHHoro HHTerpaia.
29. MeTon pasziioskeHus. 3a/1a4a 0 HaXO0XICHUH IO KPUBOJMHEHHON TPaTICITHH.



Bbruncnenue momanel miaockux ¢uUryp. BeluucieHHMe TreoMeTpUYecKHX, MEXaHWYECKHX,
(GU3NYECKUX BETUYMH C IOMOILBIO ONPENIEIEHHOr0 HHTErpaa.

30. IIpeamer nUCKpeTHOM MaTeMaTUKH. MecTO M POJib JUCKPETHONM MAaTeMaTHKH B
CHUCTEME MaTeMaTHYeCKHX HAyK U B PEILIEHUU 3ajau.

31. DJIEMEHTBl W MHOXECTBa. 3aJaHue MHOXecTB. Ornepanuu HaJl MHOXECTBAMH.
CaolicTBa onepalui HaJl MHOKECTBAMHU.

32. Otnomenus. CBoicTBa oTHOMEeHUH. [luarpamMmmel Ditniepa-Benna.

33. DOneMeHThl KOMOMHATOPHOTO  aHalu3a: pa3MElIeHUs, [epPecTaHOBKH,
coueranus. BeposatHocTs coObITHsA. [IpocTeiimme cBolcTBa BEPOSITHOCTH.

34. dopmyna 6maoMa Herotona. CryyaiiHbie cOOBITHS. 3a1a4i MaTeMaTHIeCKOU

cratuctuku. CinyyaliHas BeIMYMHA U 3aKOH €€ pacrnpeneneHus. MareMaTuueckoe OXuJaHue U
JACTIEPCUS CIYYAHON BEJITUYUHBI.



IIpuioxenue A
DK3aMeHaOHHbIE OUIETHI



IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

Cankr-IleTepOyprckoe rocy1apcTBEHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJJEMUS TPAHCITIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Nel YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa no YP
EH.01 Maremaruka
Cemenona 1.B. cnenuanbHocTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aounas popma oOydeHus

2
1. HccnenoBaTh QyHKIMIO HA HMHTEPBAJIBI MOHOTOHHOCTH Y = — §x3 +6x2 —4

1
2. BBIYMCIUTH ONpeIeIeHHbI HHTErpal METOI0M 3aMEHbI IEPEMEHHBIX: [ 06(3x + 6)3

x3+2x%2-6

3. Bbruucaurs mpeaein Kuuy: lim
pea (1)}’H 1 x—1 x3+15x

[IpenonaBarens

[IpaButensctBo Cankr-IlerepOypra

Komurer 110 HayKe ¥ BBICIIEH IIKOJIE

Cankr-IlerepOyprckoe rocyaapcTBEHHOE
O10/KeTHOE PO ecCHOHATIbHOE 00pa30BaTeIbHOE YUPEXKICHHUE
«AKAJJEMUA TPAHCIIOPTHBIX TEXHOJIOT U »
Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET No2 YTBEPXIAIO
ITpencenarens LIK JUCLUIIINHA: 3am. qupekropa o YP
EH.01 Marematuka
CemeHnona I1.B. cnenuanbHocThb: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHas popma oOyueHus
1. Hccnenosarh GyHKIMIO Ha OKCTpeMyMbI y = —x3 — 6x% — 15x + 1

2. Berucauts (5 + 2i)3

3. B smmuke 5 GenbIx, 8 )keAThIX M 7 cMHUX 11apoB. KakoBa BepoATHOCTB TOTO, YTO HayAauy,
BBIHYTHIE 4 11apa, OyIyT KeNTbIMU?

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET No3 YTBEPXIAIO
IIpencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

5x3—4x+2

1. BrraucauTh IPOU3BOIHYIO QYHKIUU Y = 3x2—4

4
. 1
2. Bpraucnuth onpenesrieHHbI HHTETrpa '[ [SX2 +4- —de
1

2/x

3. Haiit 3Ha4eHne X U3 CUCTEMBI ypaBHEHUI
2Xx—y+z=9
{39( +2y—z=-8
—4x—y+2z2=6

IIpenonaBareins

[IpaButensctBo Cankr-IlerepOypra
Komurer 110 HayKe U BBICIIEH IIKOJIE

Cankrt-IleTepOyprckoe rocy1apcTBEHHOE
010DKETHOE PO(ECCHOHANBHOE 00PA30BATEIEHOE YUPEKICHHE
«AKAJJEMUA TPAHCITOPTHBIX TEXHOJIOT U

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Ned YTBEPXIAIO
ITpencenarens LIK JUCLUIIINHA: 3am. aqupekropa o YP
EH.01 Marematuka
CemeHnona I1.B. cnenuanbHocTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHas popma oOyueHus

1. BBIUUCIUTH CKOPOCTH U YCKOPEHHE TeJIa B MOMEHT BpEMEHH t=2C, eCITi TeJIO ABUTAeTCs

y 8 3
NPAMOJIMHENRHO 110 3aKoHy S(t) = (5 t3 — B t? + 6) M

1
2. BbIYHCTUTH ONIPE/Ie/IeHHbII HHTErPal METOIOM 3aMEHBI NepeMeHHol [3 2e3* dx
3. Bprumciurs (3 + 2i)3

IIpenonaBarens




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /PKETHOE [PO(ECCHOHANBHOE 00PA30BATEILHOE YUPSKICHHE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET No5 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

5x3—4x+2

1. BbIUUCINTD MPOU3BOAHYIO QYHKIIUU Y = 3x2—1

2. HaiiTu 3HaYeHHE y U3 CHCTEMbl YpaBHEHUH
2x—y+z=9
3x+2y—z=-8
—4x—-—y+2z=6

3. Beramcnuth npenen pyHknuu:  lim 3x72
) pea YHKI ) x—o00 Vx8+3x+4

IIpenonaBareins

[IpaButensctBo Cankr-IlerepOypra
Komurer 110 HayKe ¥ BBICIIEH IIKOJIE

Cankrt-IlerepOyprckoe rocy1apcTBEHHOE
010DKETHOE PO(ECCHOHANBHOE 00PA30BATEIEHOE YUPEKICHHE
«AKAJJTEMU A TPAHCITOPTHBIX TEXHOJIOT U

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Ne6 YTBEPXIAIO
ITpencenarens LIK JUCLUIIINHA: 3am. qupekropa o YP
EH.01 Marematuka
Cemenona I1.B. cnenuanbHocThb: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHas popma oOyueHus

o 3
1. BBIYMCIUTH HEONPEIEIEHHBIN HHTErpa | (5963 —4cosx + F) dx

2. Haiitu HanGosbliee 1 HaMMEHbIIee 3Ha9eHus QyHKIMHU Ha uHTepBane [0; 1]
y=—-2x3+9x% — 12

3. Beruumcnuts npeaen ynkmun:  lim 3x7 5
' p A YHKI ) x—00 Vx8+3x+4

IIpenonaBarens




IIpaBurensctBo Cankt-Ilerepbypra
Komuter 1o Hayke 1 BbICIIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Ne7 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

o . X
1. BBIYMCIUTE HHTErPAJ CIIOCOOOM 3aMEHBI IIEPEMEHHOH [ 6 Sin 3 dx

2. Haiitu skcTpeMyMbl QYHKIHMH Yy = — §x3 + gxz —6x+4

3. B xuure 36 crpanui. KakoBa BepoSTHOCTh TOTO, UTO HAay/Iady OTKPHITasi CTPAHUIA HMEET
JIBY3HAYHbII1 HOMEp KpaTHbIN 57

IIpenonaBareins

[IpaButensctBo Cankr-IlerepOypra
Komurer 110 HayKe ¥ BBICIIEH IIKOJIE

Cankrt-IleTepOyprckoe rocy1apcTBEHHOE
010DKETHOE PO(ECCHOHANBHOE 00PA30BATEIBHOE YUPEKICHHE
«AKAJJEMUSA TPAHCITOPTHBIX TEXHOJIOT U

Pacemotpeno LK Nel SK3AMEHAIIMOHHBINA BUJIET Ne8 YTBEPXJIAIO
IIpencenarens LIK JIACIIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. crienuanbHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHas popMa oOyueHus

. 1
1. BBIYMCIUTH HHTErPAN CIOCOOOM 3aMEHBI IEPEMEHHOI [ o2+ x%)3x dx

2. B knure 36 crpanun. KakoBa BeposSTHOCTh TOTO, YTO Haylauy OTKPBITasi CTpaHUIA UMEET
JBY3HAYHBII HOMEp KpaTHBIN 77

3.  Beruucauts (3 — 2i)3

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Ne9 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

17
. . (2 1
1. BBHIYMCIIUTH ONpE/IEICHHbIH HHTErpal METOIOM 3aMEHBI TIepeMEHHOI. [7 cos (x — E) dx
3

o 2 5 N
2. Temo aBUTACTCS MPSAMOJIIMHEHHO 110 3aKoHY S(t) = (5 t3 — > t2 + 4t — 1) m. Haittu ckopocTts u

yCKOpEeHHue Tella B MOMEHT Bpemenu t=2C. Haiitu Bpemsi, Korja TeJIo OCTaHOBUTHCS.

3. B xnure 39 crpanuu. KakoBa BeposSTHOCTb TOT0, UTO Haylauy OTKPbITAsl CTPAHUILA UMEET
JIBy3HAUHbII HOMEpP KpaTHBIH 57?

IIpenonaBareins
[IpaBurensctBO Cankt-IleTepOypra
KomuTteT no Hayke U BbICIIEH KO
Cankr-IlerepOyprckoe rocyaapcTBeHHOE
0r0/pKETHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »
Pacemotpeno LK Nel 3K3AMEHAIIMOHHBINA BUJIET Nel0 YTBEPXJIAIO
IIpencenarens LIK NUCIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuaibHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHast popma oOyueHHs
1. Haiitu npon3BoaHy0 QyHKIUN Y = — §x3 + ;xz —6x +4

3
o . (0 LA
2. BbrauciuTh onpeeieHHbINH HHTErpal METOIOM 3aMEHbI TIEPEMEHHOMN f_sﬁ es T dx

3. Beruucnuts npenen Gynkmun: lim 2x7-5x+6
) pen YHKIHH: x>2 x2-3x+2

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel SK3AMEHAIIMOHHBIN BUJIET Nell YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

3
1. Teno mBUraercs IPAMOIUHEHHO 110 3aKOHy S(t) = (% —t*—3t+ 10) M. Kakoit myts Oyznet

IIPOHJEH K MOMEHTY, KOI'J1a YCKOPEHHE CTaHET paBHbIM 0?

o o . 4
. HaiiTn HeonpeneneHHbIH HHTErpa -
2. H eomnpe e 5e* +3sinx — ——)dx

. x%-4
m

3. Bbruucaurs mpeaein Kkouu: 1
pea q)yH 11 x—00 X2—3x+2

[IpenonaBarens
[IpaBurensctBO Cankt-IleTepOypra
KomuTteT no Hayke U BbICIIEH KO
Cankr-IlerepOyprckoe rocyaapcTBeHHOE
0r0/pKETHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »
Pacemotpeno LK Nel 3K3AMEHAIIMOHHBINA BUJIET Nol2 YTBEPXJIAIO
IIpencenarens LIK NUCIUIIINHA: 3am. nupekropa o YP
EH.01 Marematuka
Cemenona I.B. cnenuaibHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHast popma oOyueHHs
1. HaiiTi npou3BOIHYIO CIIOKHOM (PyHKIINU y = 32X . geos2x

2. Haiitn skctpemymsl Gyrkuun y = —4x3 — 3x% + 6x + 1

3. BbIUKCIUTH HEOTIPEIEIEHHBINA HHTETPAT METOJIOM 3aMeHbI epeMenHoi [ 9e**+3dx

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH HIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Nel3 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

1. B maptum u3 20 netaneit okazanoch 4 OpakoBaHHBIX. KakoBa BEpOsITHOCTh TOTO, YTO HayAauy
BbIOpaHHBIE 2 JIeTaTl OKAXKYTCS CTaHIAPTHBIMU?

. 3
2. HaiiTu Han6oJblee ¥ HaMMEHbLIEe 3HaYeHus GyHkuuu y = —2x3 + Exz +3x—4mna
unreppaie [—1; 1]
3. BBIUMCINTH HEONPEJIENIEHHBINA MHTETPA METOJIOM 3aMeHbI epeMenHoi [ 7e3* 3dx

[IpenonaBarens

[IpaBurensctBO Cankt-IleTepOypra

KomuTteT mo Hayke 1 BbICIIEH IIKOJIE

Cankr-IlerepOyprckoe rocyaapcTBeHHOE
0r0/pKETHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »
Pacemotrpeno LK Nel 3K3AMEHAIIMOHHBINA BUJIET Nel4 YTBEPXJIAIO
IIpencenarens LIK NUCIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuaibHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHast popma oOyueHHs
1. Haiitu HauOosbIlee ¥ HAUMEHblIIee 3HaYeHUs1 GYHKIUN Y = — §x3 —11x* + 6x — 4

Ha uaTepBaie [—1; 1]
o o (34 ,2x—1
2. BBIYKMCIUTE ONPE/IENEHHbII HHTErPAT METOIOM 3aMEHBI TIEPEMEHHOI: [ | de dx

3. B maprum u3 22 neraneii okazanoch 4 6pakoBaHHbIX. KakoBa BEpOSTHOCTh TOTO, YTO
HayJlauy BbIOpaHHbIE 2 JeTalld OKaXXYTCsl CTAHJAPTHBIMU?

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel SK3AMEHAIIMOHHBIN BUJIET Nel5 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

x3 x

2
1. UccnenoBaTh PyHKIMIO HA SKCTPEMYMBI Y = — 3 5 1 2x+1

. x%+2x+4
2. Beoruucnuts npeaen pynknun  lim ———
X—00 x3-x2+43

3. Haiiti yacTHOe pemenue guddepeHnansHOr0 ypaBHEHN: y=5x°+6x2-3, ecrn y=3, ipu Xx=2

IIpenonaBareins
[IpaBurensctBO Cankt-IleTepOypra
KomuTteT no Hayke v BbICIIEH KO
Cankr-IlerepOyprckoe rocy1apcTBeHHOE
0r0/pKeTHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »
Pacemotrpeno LK Nel 3K3AMEHAIIMOHHBINA BUJIET Nel6 YTBEPXIAIO
IIpencenarens LIK IUCIUIIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuaibHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aounast popma oOyueHuUs
Beruncnuts HeonpeaeneHHblii HHTErpajl METOI0M 3aMEHBI IEPEMEHHON f (2:%)3

B maptum u3 23 neraieii oka3anock 4 OpakoBaHHBIX. KakoBa BEpOSITHOCTh TOTO, UTO HayAaqy
BBIOpaHHBIE 2 JIETAId OKAXYTCSl CTAaHIaPTHBIMU?

3. Haiitn =2 (3 — 2i)?
3+i

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel SK3AMEHAIIMOHHBIN BUJIET Nel7 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

. t3  t?
1. Teno mBUraercs IPAMOIUHEHHO 110 3aKOHy S(t) = (E -5 2t + 3) Beruucnuts ckopocTh 1

YCKOPEHHE TeJIa, B KOHLIE TPEThEN CEKYHIbl. HaliTh BpeMsl, KOTr1a TeJIO0 OCTAHOBUTCS.

) o A X Vs
2. BpraucnuTe HEONpPEAETCHHBIN HHTETPAI METOJOM 3aMEHBI TIEPEMEHHOM: fo cos (Z + Z)

3. Haiitn —2; (4 — 30)?
3+3i

[IpenonaBarens

[IpaButensctBo Cankr-IlerepOypra
Komurer 110 HayKe ¥ BBICIIEH IIKOJIE

Cankrt-IleTepOyprckoe rocy1apcTBEHHOE
010DKETHOE PO(ECCHOHANBHOE 00PA30BATEIEHOE YUPEKICHHE
«AKAJJTEMU A TPAHCITOPTHBIX TEXHOJIOT U

Paccmotpeno LK Nel IK3AMEHAIIMOHHBIN BUJIET Nel$8 YTBEPXIAIO
ITpencenarens LIK JUCLUIIINHA: 3am. qupekropa o YP
EH.01 Marematuka
CemeHnona I1.B. cnenuanbHocTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHas popma oOyueHus

.9 . _ x2+7x
1. BbuucnuTh NpoU3BOAHYIO GYHKLIUU Y = X~ COS X, Y = 7
2. BBIUHCIHTH ONE/IEIeH bl HHTErpa: | 8 2
| per Pt )y 35z
. x%2-9
3. Boruaucnute npeaen pynkuun lim
x—3 X—3

IIpenonaBarens




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

Cankr-IlerepOyprckoe rocyaapcTBeHHOE

OroKeTHOE MpodeccrnoHaTbHOE 00pa30BaTEIbHOS YUPEIKICHHE

«AKAJTEMUS TPAHCIIOPTHBIX TEXHOJIOI Mid»

PaccmoTpeno LIK Nel
[Ipencenarens LIK

CemenoBa U.B.

SK3AMEHAIIMOHHBIN BUJIET Nel9
JTUCITUTIAHA!
EH.01 Maremaruka
cnenuanbHoCcTh: 23.02.07
kypc 1 3aounas popma oOydeHus

YTBEPXJIAIO
3am. qupekropa o YP

Buninesckas M.B.

o 4 .
1. BBHIYHMCIUTE HEONPEIEIEHHBIH HHTETPAll. [ (8x5 -t 3sin x) dx

2. B maprtuu u3 20 neraneit okazanock 4 OpakoBaHHbIX. KakoBa BEpOsSTHOCT TOTO, YTO HAYJAaqy

BbIOpaHHBIE 2 [Tl OKXKYTCS CTAaHIAPTHBIMU?

3. Beruaucnuts npexen GpyHKIuM lini
X

x%-16
x—4

IIpenonaBareins

[IpaBurensctBO Cankt-IleTepOypra
Komurer mo Hayke u BBICIICH HIKOJIE

Cankr-IlerepOyprckoe rocyiapcTBeHHOE

010/ KETHOE PO eCCHOHATBPHOE 00pa30BaTEIIbHOE YUPEKICHUE

«AKAJTEMUS TPAHCIIOPTHBIX TEXHOJIOI il»

PaccmoTpeno LK Nel
IIpencenarens LIK

CemenoBa U.B.

IK3AMEHAIIMOHHBIN BUJIET Ne20
JVCIIATUTHHA!
EH.01 Maremaruka
cnenuanbHOCTh: 23.02.07
Kypc 1 3aounast popma oOyueHHs

YTBEPXJIAIO
3am. nupekropa o YP

Bumniaesckas M.B.

. 1
1. BBIYHCINTE HHTErPAIT CIIOCOOOM 3aMEHBI TIEPEMEHHOM fo (3x% — 4)3x dx

2. Haiitu skcTpemymbl GyHkum y = —2x3 + ;xz +x+1

3. Haiitu 3HaueHue Z U3 cCUCTEMBI YpaBHEHU I

x+2y+3z=-3
3x+2y+2z=0
4x — 2y + 5z =21

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Ne21 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

. 1 2 2
1. BBIYMCIUTE HHTErPAN CIOCOOOM 3aMEHBI IEPEMEHHOM | s (3x2 + Vx — x—z) dx

2. BbIUMCIMTH IPOM3BOAHYIO CI0KHON QpyHkumu. y = (3 — 4x3)°

3. B smmke 4 Genbix, 3 KpacHBIX U 9 cuHUX mIapoB. KakoBa BepOsSTHOCTH TOTO, YTO B3SITHIC HAYTA
3 mapa OyayT CHHUMU?

IIpenonaBareins
[IpaButensctBo Cankr-IlerepOypra
Komurer 110 HayKe U BBICIIEH IIKOJIE
Cankr-IlerepOyprckoe rocyaapcTBEHHOE
010DKETHOE [PO(ECCHOHANBHOE 00PA30BATEIBHOE YUPEKICHHE
«AKAJJEMUA TPAHCIIOPTHBIX TEXHOJIOT U »
Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Ne22 YTBEPXIAIO
ITpencenarens LIK JUCLUIIINHA: 3am. qupekropa o YP
EH.01 Marematuka
CemeHnona I1.B. cnenuanbHocThb: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHas popma oOyueHus
1. Berumciuts Heonpeaenennbiit uaterpan: [ (5x — 2)*dx
4
2. BbruncauTh Npon3BOAHYIO CIOXKHON (QYHKIIUU y = ad

3. Haitrn 22 (4 — 30)?
2+3i

IIpenonaBarens




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel SK3AMEHAIIMOHHBIN BUJIET Ne23 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

1. Bsruucmute (4 — 3i)?
2. B samuke 8 6enbIx, 5 kpacHbIX U 3 cHHUX mapa. KakoBa BeposITHOCTh TOTO, YTO HAayraa 2
BBIOpPAaHHBIX IIapa Oy1yT KpacHBIMH?

3. Bemuucnuts npenen pyakmnum lim x° 1
' pea YHKIL x—>1 x2-5x+4

IIpenonaBareins

[IpaButensctBo Cankr-IlerepOypra
Komurer 110 Hayke U BBICIIEH IIKOJIE

Cankr-IlerepOyprckoe rocyaapcTBEHHOE
010/KeTHOE PO ecCHOHATIbHOE 00pa30BaTeIbHOE YUPEKICHNUE
«AKAJJEMUA TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel IK3AMEHAIIMOHHBIN BUJIET Ne24 YTBEPXIAIO
ITpencenarens LIK JUCLUIIINHA: 3am. aqupekropa o YP
EH.01 Marematuka
CemeHnona I1.B. cnenuanbHocTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHas popma oOyueHus

1. Hccnenosath GQYHKIMIO Ha SKCTpeMyMbl y = —2x3 — 3x2 + 36x — 4

211
. . =3
2. BpraucnuTh onpeeieHHbIN HHTETpall METOIOM 3aMEHBI TIEpEMEHHON f03 L cos 2 xdx

3. Bsruncimre(4 — 6i)?

IIpenonaBarens




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /DKETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel SK3AMEHAIIMOHHBIN BUJIET Ne25 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

1. Beruucauts npegen Gyakmun lim 200 +2x”
' ped YHKI x—0 5x3—3x2
o 3
2. Haiitu HauGosbliee U HaMMEHbILEE 3HaYeHus QyHKIMU y = —2x3 — Exz + 2 Ha uHTEpBaie
[-1;1]
3. B smmke 8§ Genbix, 5 KpacHbIX 1 3 cuHUX I1apa. KakoBa BeposSTHOCTB TOTO, YTO HAyrajg 2
BBIOpAHHBIX I1apa OyayT OenbIMu?

IIpenonaBareins

[IpaBurensctBO Cankr-IleTepOypra
Komurer o Hayke u BBICIICH HITKOJIE

Cankr-IlerepOyprckoe rocyaapcTBeHHOE
0r0/pKeTHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »

Pacemotpeno LK Nel 3K3AMEHAIIMOHHBINA BUJIET Ne26 YTBEPXJIAIO
IIpencenarens LIK JIACIIUIIINHA: 3am. nupekropa o YP
EH.01 Marematuka
Cemenona I.B. cnenuabHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aounast popma oOyueHHs

1. HaiiTu npou3BOAHYIO CIOKHOM (yHKIMK Y = V3 — 5x + ¢S ¥
2. B smuke 8 6enbIx, 5 KpacHBIX U 3 cMHHX mapa. KakoBa BEpOsSTHOCTH TOTO, UTO Hayras 2
BBIOpPAaHHBIX M1apa Oy1yT CHHUMU?

3. Beruucnuts npenen pynkuun lim 247
' pel YHKIL x—0 5x3-3x2

IIpenonaBarens




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

Cankr-IlerepOyprckoe rocyaapcTBeHHOE

010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

PaccmoTpeno LIK Nel
[Ipencenarens LIK

CemenoBa U.B.

SK3AMEHAIIMOHHBIN BUJIET Ne27
JTUCITUTIAHA!
EH.01 Maremaruka
cnenuanbHoCcTh: 23.02.07
kypc 1 3aounas popma oOydeHus

YTBEPXJIAIO
3am. qupekropa o YP

Buninesckas M.B.

2 1
1. HccnenoBath (hyHKIMIO HA MHTEPBAJIBI MOHOTOHHOCTH Y = — §x3 + Exz +6x—1

o . (2
2. BBIYMCIIUTE ONPE/IENIEHHbII HHTErPA METOIOM 3aMEHBI TIEPEMEHHOM: | 1 (2x + 1)3dx

3. Brryucaurs 4_—3i; (5-2i)?

6+2i

IIpenonaBareins

[IpaBurensctBO Cankt-IleTepOypra
Komurer o Hayke u BBICIICH HIKOJIE

Cankr-IlerepOyprckoe rocynapcTBeHHOE

0r0/pKeTHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel
IIpencenarens LIK

CemenoBa U.B.

3K3AMEHAIIMOHHBIN BUJIET Ne28
JVCIIATUTHHA!
EH.01 Maremaruka
cnenuanbHOCTh: 23.02.07
Kypc 1 3aounast popma oOyueHHs

YTBEPXIAIO
3am. nupekropa o YP

Bumniaesckas M.B.

3 2
1. MUccnenoBaTh pyHKIMH HAa SKCTPEMYMBL Y = — x? + x? +2x+1

2. Brprumciuth OHpG,I[CJ'ICHHBIfI HUHTCrpal METOAOM 3aMCHBI nepeMeHHoﬁ f

3. BblUnHCIuTh 8_—ZL:Z (3 —2i)?
+3i

5

£ Ccosx
2

0 2sinx+1

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

CankT-IlerepOyprekoe rocyapcTBeHHOE
010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel SK3AMEHAIIMOHHBIN BUJIET Ne29 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

1. B simumke 8 Genbix, S KpacHBIX U 4 cuHUX Iapa. KakoBa BEpOATHOCTH TOTO, UTO Hayray 2
BBIOpAHHBIX IIapa OyayT CHHUMH?

2. HaiiTi pOM3BOHYIO CIOXKHOU (PYHKIIUH y = Inx* — cos(8x3 — 5)

. 2x2+7x+6
3. Beruucnuts npenen GpyHkmun  lim ————
x—-2 (x+2)?

IIpenonaBareins

[IpaBurensctBO Cankr-IleTepOypra
Komurer o Hayke u BBICIICH HITKOJIE

Cankr-IlerepOyprckoe rocyaapcTBeHHOE
0r0/pKETHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »

Pacemotpeno LK Nel 3K3AMEHAIIMOHHBINA BUJIET Ne30 YTBEPXJIAIO
IIpencenarens LIK JIACIIUIIINHA: 3am. nupekropa o YP
EH.01 Maremartuka
Cemenona I.B. cnenuabHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aouHast popma oOyueHHsI

1. B smuke 8 6enbix, 7 KpacHbIX U 3 cuHUX mapa. KakoBa BeposiTHOCTH TOTO, YTO HayTas 2
BBIOpaHHBIX 11apa Oy1yT CHHUMHU?
Haiiti skcTpeMyMbl pyHKIMH Yy = —x> + 12x2 — 45x + 20

. 2x%+7x+5
Beraucnoute npeaen pyskuun  lim —————
x-—2 (x+2)

IIpenonaBareins




IIpaBurensctBo Cankt-Ilerepbypra
KomuTter 1o Hayke v BbICHIEH IIKOJIE

Cankr-IlerepOyprckoe rocyaapcTBeHHOE

010 /KETHOE [IPO(YECCHOHANBHOE 00PA30BATEILHOE YUPEKICHUE
«AKAJIEMU S TPAHCIIOPTHBIX TEXHOJIOT U »

Paccmotpeno LK Nel 3K3AMEHAIIMOHHBIN BUJIET Ne31 YTBEPXIAIO
[Ipencenarens LIK JACLIUIIINHA: 3am. nupekropa o YP
EH.01 Maremaruka
Cemenona I.B. cnenuanbHoCcTh: 23.02.07 Bumnesckas M.B.
kypc 1 3aounas popma oOydeHus

2
. 6 1
1. BpluMcauTh ONpeAeICHHBIN HHTErpal fz (\/E + ﬁ) dx

o 3 1
2. Teno ABUraeTCst NPSMOIMHEHHO 1O 3aKoHy S(t) = (Z t* — 3 t3 + 6t — 8) M. Beruncnuth

CKOpOCTh M YCKOPEHHE Tejla B MOMEHT BpeMeHu t=2C. HaiiTu Bpemsi, korja ycKopeHue Oyaer
pasHo 0.

3. Bsruciuts (3 — 2i)3

IIpenonaBareins
[IpaBurensctBO Cankr-IleTepOypra
KomuTteT no Hayke U BbICIIEH IIKOJIE
Cankr-IlerepOyprckoe rocyaapcTBeHHOE
0r0/pKETHOE NPO(ECCHOHATBHOE 00Pa30BATEIBHOE YUPEKICHIE
«AKAJIEMUSA TPAHCIIOPTHBIX TEXHOJIOT U »
Paccmotpeno 1K Nel 3K3AMEHAIIMOHHBIA BUJIET Ne32 YTBEPXJIAIO
IIpencenarens LIK IUCIUIIIINHA: 3am. nupekropa o YP
EH.01 Marematuka
Cemenona .B. cnenuaibHOCTh: 23.02.07 Bumnesckas M.B.
Kypc 1 3aounast popma oOyueHHs
1. Hccnenosath GpyHKIMIO HAa SKCTPEMYMBl y = —x°> + 6x2 — 3

2. B smmke 7 kpacHbIX, 5 CHHUX U 4 JKeNThIX mapoB. KakoBa BeposSTHOCTb TOr0, 4TO Hayrana 3
BBIHYTHIX I1apa OyAyT CHHUMHU?

9x

v e
3. BbuucnIuTh NPOU3BOJHYIO CIOKHOW QYHKIMU: Y = -

IIpenonaBarens




PEIIEH3 U1
Ha pado4ylo nporpamMmy
no qucimmiauae EH.01 MatemaTtuka
no crneruanbHocTh 23.02.07 TexHuueckoe 00CIyKUBaHUE U PEMOHT JIBUTATEJICH, CHCTEM H
arperaTtoB aBTOMOOMIICH

PabGouass mporpamma paspaborana YwupukoBeiMm A.M., u Cemenoori U.B.
npenoaasarensimu ['BOY CIIO «Akanemus TpaHCIIOPTHBIX TexHOJorui» CaHkT-IleTepOypra.

Pabouas mporpamma muctiumiuabl EH.01 Marematuka cocTaBieHa B COOTBETCTBHH C
TpeboBanusiMu  DenepaabHOr0 TOCYJAPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApPTa CPEIHETO
npodecCHOHAIbHOTO 00pa3oBaHus 1o crienuaibHOCTH 23.02.07 TexHu4yeckoe 00CITyKUBaHHUE U
PEMOHT JBUTAaTeNiel, CHUCTEM U arperartoB aBTOMOOWIICH, YTBEPKAEHHOTO IPUKA30M
MunucrepcTBa oopazoanus u Hayku Ne 1568 ot 09.12.2016.

PaGouas mporpamma ConepKuT:

- 001IYI0 XapaKTEePUCTUKY AUCLUIIIIUHBL

- CTPYKTYPY U COJiepKaHue AUCIUIUINHBL

- YCIIOBUS peaiu3alud JUCIUILITUHBL;

- KOHTPOJIb U OLIEHKY PE3yJIbTATOB OCBOCHHUS TUCIUILIUHBL;

- KOMILJIEKT KOHTPOJIbHO-OIIEHOYHBIX CPECTB M0 AUCLHUIIINHE.

B o0mieli xapakTepuCTUKE TUCIUILIMHBI OMPEISICHBI MECTO TUCIHUIUIMHBI B y4eOHOM
mpolecce, eI U MIaHUPYEeMbIE Pe3yIbTaThl OCBOCHHUS IUCIUTUIUHEIL.

B crpykType ompenenéH oO0BEM IUCHMIUIMHBI, BHIBl ydeOHOW paboTel u Qopma
MIPOMEKYTOUHOM aTTecTaIuu.

Conepkanne  AUCHUIUIMHBI — PACKPBIBAET TEMAaTUYECKHH  TUJIaH, YYUTHIBAIOIIUN
[eIeCO00pa3HOCTh B TOCJIENOBATEIILHOCTH  W3YUEHHUs  Marepuana, KOTOpPBIA  HMMeeT
NpoECCHOHANIBHYIO HAMNPABJICHHOCTh. B TemMaTHYecKoM IUIaHE yKa3aHbl pa3fielbl U TEMBI
JTUCIUILIMHBI, UX COJepKaHue, 00bEM 4acoB, MepedyHclIeHbl MpakTuieckue padotel. Tak ke B
COJIEpP’KaHUU YKa3aHbl 00IIHe ¥ MPodhecCHOHAbHBIC KOMICTCHIIMA Ha (DOPMUPOBAHHE KOTOPBIX
HAIPAaBICHO U3YYCHHUE TUCIUIINHBI.

VYcnoBust  peanuzanud  IUCHMIUIMHBI  COAEpPXKAT TPeOOBaHUS K MHUHHUMAIbHOMY
MaTepuaIbHO-TEXHUYECKOMY OOeCMeYeHUI0 M HH(POPMAIMOHHOMY OOECHEUYEeHUI0 OO0YyYEeHHS:
MepevYeHbh PEKOMEHIYEMBIX YYEOHBIX W3JaHUM, TOTOJHUTEIBHOW JuTepatypsl U WHTEepHeT-
peECYpCoB.

KonTtposb 1 orieHka pe3yabTaToB OCBOCHUS JUCIUIIIMHBI OCYIIECTBIISETCS C TTOMOIIBIO
KPUTEPUEB U METOAOB OLIEHKH MO KaX/I0MYy 3HAHUIO U YMEHUIO.

Pabouas mporpamma 3aBepIaeTcsi NPUI0KEHUEM — KOMILIEKTOM KOHTPOJIbHO-OIEHOYHBIX
CPEJCTB JJIsl IPOBEACHHUE MPOMEKYTOUYHOM aTTECTALMU 110 JUCIUIUIMHE.

Peanuzamust paboueit mporpammsl guctuiinabl EH.01 Matematuka cnocoOCTByeT B
MOJTOTOBKE KBATH(DHUIIMPOBAHHBIX M KOMIIETEHTHBIX CIEIUAINCTOB M0 crienuanbHoctu 23.02.07
TexHuveckoe 00CTy)KUBAHHUE U PEMOHT JBUTATENICH, CUCTEM U arperaroB aBTOMOOMIIEH U MOXKET
OBITh PEKOMEHJIOBAaHAa K HCIIOJIB30BAHUIO JAPYTUMHU 00pa30BaTENIbHBIMU  yUPEKICHUSIMU
MpOPECCHOHAIBHOTO ¥ JIOTIOJTHUTEIBHOTO O0pa30BaHUsl, PEaTU3YIONIMMU 00pa30BaTEIbHYIO
porpaMMy CpeHero MpodeccuoHalIbHOTO 00pa30BaHMUS.

Penensent / ®anuna U.B./
[Ipenogasatens CII6 I'BIIOY «ATT»
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