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Pabouyto mporpaMmy cocTaBuiL:
noteHt, K.1.H. [Tandépora C.111.

(OondcHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PenensupoBanue pabodei mporpaMMbl TUCIUILIIHHBL:

OtcyrcTBYyeT

Penensent

(OoadicHoCcmb, yueHoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas nmporpamma aucuuIuinHbl coctaBieHa Ha ocHoBaHnuu ®I'OC BO u yyeOHOTO 1U1aHA
HanpasneHus noaroroBku 18.03.02 Duepro- u pecypcocOeperaroiie npouecchl B XUuMUYECKOM
TEXHOJIOTHH, He(hTeXUMHUH U OMOTEXHOJIOTHH

Cpok neiicTBus padoyeii MporpaMMbl AUCHUILUIMHBI 10 «__ 31 » 12 2024 1.
COI''TACOBAHO
3aBenyromuii kabeapoin "Xumuueckas TEXHOIOTUS U pecypcocoepexenue”
« » 20 T. M.B. KpaBiioBa
(noonucy) (U.0. Damunus)
YTBEPXJIEHA

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokoi 3aceaanus Ne2 ot 09.09.2020 r.).



1. Ilean ocBOEHUN TUCIUILIHHDI

Lenp ocBOEHUS AUCHUIUIMHBI — OBJIAJCHHE COBPEMEHHBIM alllapaToM MaTEeMaTUKH s
JAIBHENIIET0 UCIOIB30BAaHUS B JIPYIMX OOJIACTSAX €CTECTBEHHOHAYYHOI'O 3HAHMS M JAMCLUUIUIMHAX
€CTECTBEHHOI'0 COJIepKaHus, MPUOOPETEHUE TEOPETUUYECKUX 3HAHUM IO OCHOBHBIM pa3jeliaM
JUCIUIUIMHBI, TOATOTOBUTh K M3YYEHUI0O U TPUMEHEHHI0O MaTeMaTHYeCKUX METOIOB B
po(heCCHOHATTLHOM JIeATENHHOCTH, K CaMOCTOSITEIBHOMY HM3yYEHUIO TeX pa3JlelioB MAaTEeMaTUKH,
KOTOpBIE MOTYT MOTPeOOBAaThCS JOMOIHUTEIHHO B MPAKTUYECKOW M HMCCIEAOBATENbCKON pabdoTe;
dbopMUpPOBaHHE  MAaTEMaTHYECKOrO, JIOTUYECKOTO W  aNTOPUTMHYECKOTO  MBIIUICHHS U
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCUMIUTMHBL ¥ TPaKTUKA, Ha OCBOGHUU KOTOPBIX Oasupyercss MaHHas JUCIUILIMHA!
"Beicmast maremarnka 1".

JIMCUUTITMHBL U TIPAKTUKH, I8 KOTOPBIX OCBOEHHE JAHHOM JUCIMIUIMHBI HEOOXOAMMO Kak
npenuiectyomnee: "Boiciias marematuka 3", "®usnka", "MHxkeHepHas U KOMIbIOTepHas rpaduka’.

3. Iliianupyemblie pe3yJibTaThl 00y4eHUs1

dopmMupyemsbie U HNuagukaropbl
KOHTPOJIHpYeMble AOCTHKEHUS I[Inanupyemble pe3yJibTaThI
KOMIIeTeHIINH KOMIIeTeHIH i o0yueHust
(K0J1 1 HAUMEHOBaHUE) (K0J1 1 HAUMEHOBaHUE)
VYK-1. Cnocoben YK-1.1. AHanusupyet | 3HaTh:
OCYILECTBIIATh MOUCK, 3azauy, BBIJIETISIS ee | - [IpuHIIUMIBI U METOBI aHANIM3A U
KPUTHUYECKHUH aHAIIN3 U 0a30BbIE  COCTaBISIONINE. | CHHTE3a HHPOPMAIINH.
CHHTE3 HH(pOpMalHuy, Omnpenenser, YMmers:
MIPUMEHSITh CHCTEMHBIN WHTEPIPETUPYET U | - [[puMeHsATh IPUHIUTIBI 1 METOTBI
MOJIXO JUIsl PEeLIeHUs pamxupyeT MHGOPMALUIO, | aHATHM3a U CHHTE3a HH)OPMAIIUH;
MOCTABJICHHBIX 3a/1a4 TpeOyeMyro sl peuieHus | - ['(paMoTHO, JIOTUYHO,
MOCTaBJIEHHOW 3aJjauu apryMeHTHPOBAaHHO (GOPMUPOBATH
COOCTBEHHBIE CYKJIEHHS U OLIEHKU.
- Pemath THMOBBIE MaTeMaTHYECKHE
3amaun; 00pabaThIBaTh U
aHAJIM3UPOBATH JIAHHBIC.
Bmanets:
- [IpakTHYeckMMH HaBBIKAMH aHATH3a
Y CMHTEe3a UH(POPMAIIUH.
- HaBbikaMu mpuMeHeHus
COBPEMEHHOTO MaTEeMaTHIECKOTO
WHCTPYMEHTApUS IS PEeIICHUS
MOCTABJICHHBIX 32]1a4; CIOCOOHOCTHIO
K 000011IeHHI0, aHAITH3Y,
BOCHIPUATHIO HH(OPMALINH,
MOCTaHOBKH IEJTH U BBIOOPY myTeit e€
JIOCTHKEHHUSI.
OIIK-2. Cniocoben OIIK-2.1. VYwmeer | 3Hath:
HCIOJIb30BATh MIPOBOJUTD aHanu3 | - OCHOBHbIE TIOHATHUS UM METOJBI
MaTeMaTHYECKHE, GyHKIUH, pemaTh | MaTeMaTH4IeCKOTro aHaim3a,
¢busnveckue, GU3NKo- OCHOBHBIC 3aJla4ll TEOPHH | JUHEHHON aireOphl W TEOMETPHH,




®opmMupyembie U Nuauxkaropsl
KOHTPOJIMpYyeMble AOCTHIKEHUSA IInanupyembie pe3ybTaThl
KOMIIeTeHIINH KOMIIeTeHIN i o0y4eHust
(Koa 1 HAMMEHOBaHUE) (Koa 1 HAMMEHOBaHUE)
XUMHMYECKHE, XHMUUYECKUE | BEPOSITHOCTH U | TeOpuu Qg QepeHInanbHbIX
METO/BI U1l PELICHUS MaTeMaTH4ECKOU YPAaBHEHUH, TEOPUU BEPOSITHOCTEN H
3aJa4 NpopecCUOHAIbHON | CTATUCTHKH, pelars | MaTeMaTH4eCKOU CTaTUCTHKH,
NEeSATEIbHOCTH YPaBHEHUS U  CHCTEMBI | UCHOJB3YIOIIUXCS HIpPU  HU3YyYEHHUH
nuddepeHranbHbIX CIeUaJIbHBIX JUCLUILINH;
YPaBHEHUI PUMEHUTENIBHO | CTPYKTYPY COBPEMEHHOM

K pc€ajJlbHBIM IIpoLECCaM,

INPHUMCHATH
MaTEMAaTHYCCKHUEC MCTOBI
npu  pCHICHHMHM  THUIIOBBIX

HpO(I)eCCI/IOHaHBHBIX 3aJa4

MaTE€MaTUKH, IIOHHUMATh CYTh 3ajay
KaXXI0ro #13 OCHOBHBLIX Pa3cjIoOB

MaTEMAaTUKU, npeaCTaBIATb
B3aUMOCBA3b pa3aCiIOB MATCMATUKHU C
THUIIOBBIMH HpO(beCCHOHaHBHbIMI/I

3aJjauaM#; METOJIOJIOTHUIO U TIPHUEMBbI
amanTaly MaTeMaTHYECKUX 3HAHUI
K BO3MOXHOCTH HX HCIIOJIb30BaHUA
Opd  TOCTAaHOBKE M PEIICHUU
po(ecCHOHANIBHBIX 3a/1au.

YMeTh:

- Hcmomws3oBarh MaTeMaTHYECKHH
A3BIK 1 MAaTEMaTHYECKYI0 CUMBOJIUKY
npu MIPUMCHCHUN 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCUUIUINH B
poeCCHOHAIBHON e TETHHOCTH

Brnanets:

- MaremMaTHd4eCKIMHA u
KOJINYECTBEHHBIMHU METOAaMH
perieHus THIIOBBIX 3ajad4;
MaTeMaTHUUeCKOM JIOTHKOM,
HeoOxoauMo Uit popMHUpOBaHUS
CY)XKJIGHUM 10 COOTBETCTBYIOLIUM
poeCCHOHANIBHBIM TTpo0IeMamM

- HaBblkamu 1ipoBeICHUS YMCIIEHHOTO
pacyeTa W aHajgu3a TOJYYEHHOTO
pelieHus; HaBBIKAMH
CaMOCTOSITEIbHOTO TIPHOOPETCHHS U
nepeaur HOBBIX 3HAHUMU, CBSI3aHHBIX
C MHCIIOJB30BaHWEM MaTEeMaTUKUd B
HCCICAOBAHUSX.




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

Bun

DopMBbI TEKYLLET0

N HanmeHnoBaHnue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e

OLIEHOYHOI'0 CPeACTBA)

Monyns 5. Jlek 1 3aga4u, IPUBOJAILINE K TOHATHIO 2 2 - -

Jluddepennnanpabie IIPOU3BOJHOMN, IIpaBUiIa

MCUMCIICHHS muddepeHIMpoBaHUS PYHKIIMH

(YHKIIUMA OHOM

[IEPEMEHHOMN

Monyns 5. Ip1 Haxoxnaenue npousBogHON QyHKITUH, 2 2 - -

Jluddepennnanpabie 3a/laHHBIX SIBHO, HESBHO,

MCUHMCTICHUS napamerpuuecku. Jlorapudmuueckoe

(b YHKIUM OHOM muddepeHIIpoBaHNE

[IEPEMEHHOMN

Monyns 5. Jlex 2 [Tonsarue nuddepennmana GyHKIUN. 2 2 - -

Jluddepennmanpabie [Tpon3BOIHBIE BBICHIUX TTOPSIKOB.

MICUMCIICHUS JuddepeHnunansl BBICIINX MOPSAIKOB.

(yHKIIMN OJHOU

[IEPEMEHHOMN

Monyns 5. Ilp 2 [Tpumenenue nuddepennnana k 2 2 - -

JlnddeperunanbHble npuOIMKEHHBIM BhlUKCIeHUsM. [IpaBuna

MCUMCIICHUS Jlonurans

(byHKIIMY OJHOU

[IEPEMEHHOMN

Monyns 5. Cp HccnenoBanue GyHKIMA TPU TOMOIIN 2 38 - 38 3ananus 1,2,

uddepennmanbabie MIPOU3BOAHOM. MPOBEPAEMbIE BPYUHYIO,

MCUMCIICHUS Tectuposanue on-line

(byHKIIUN OJHOU (MpOMEKYTOUHBIE TECThI

[epEeMEHHOI 1-2, uroroBoe

TECTUPOBAHUE)




DopMBbI TEKYLLET0

MHTETpaj

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 6. Cp [TonsTHE HEONPEIEIEHHOTO HHTErpaa. 2 2 - -
Heonpenenennsiit HenocpencrBeHHOE HHTErPUPOBAHUE.
MHTETpal HuTerpupoBanue o 4actiam
Monys 6. Ip 3 WNHTerpupoBanne TpUrOHOMETPUUYECKUX 2 2 - -
Heonpenenennsiii dbyukuii. UuTerpupoBanue
MHTETpa palMoOHATBEHBIX U UPPAMOHATBHBIX
GbyHKIHIA.
Monyns 6. Cp Heonpenenennslii uaTerpan. Merozsl 2 38 - 38 3ananue 3, mpoBepseMoe
Heonpenenenuslit VHTETPUPOBAHMUSL. Bpy4HYO, TectupoBanue
HHTErpal on-line
(MpOMEXKYTOUYHBIN TECT
3, UTOrOBOE
TECTUPOBAHUE)
Monyns 7. Cp [TonsiTHEe ONpENEIEHHOrO HHTErpasa. 2 2 - -
OrnpeesieHHbIN ®opmyna Herorona-JleitOuuiia.
MHTETpal WHTerpupoBaHue 1Mo iCTaHOBKOIA,
WHTETPUPOBAHKE IO YaCTIM
Monynsb 7. IIp 4 Boruncnenue minomazaei niaockux ¢uryp 2 2 - -
OnpeneneHHbIH B JICKAPTOBBIX U MOJIIPHBIX CHCTEMaxX
MHTETpa KOoOpAnHaTax. Beraucienne o0beMoB Tel
0 TUTOINASIM MApaIeIbHBIX CEYeHUN
Monyns 7. Cp Ouznyeckue NpuIoKEHUs 2 2 - -
OmnpeneneHHbIH OTIpeIeNIEHHBIX UHTETPAJIOB.
MHTETpa
Monynsb 7. Cp HecoOcTBeHHbIE HHTErpabI. 2 2 - -
OrnpenesieHHbIN




DopMBbI TEKYLLET0

B . HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 7. Cp Omnpenenennpiit uaTErpai. [punoxeHus 2 38 - - 3amanus 4-5,
OmnpeneneHHbIH OTIpeIeIEHHBIX UHTETPAJIOB. [pOBEpsiEMbIC BPYUHYIO,
HHTErpal Tectuposanwue on-line
(MIpOMEKYTOUYHBIN TECT
4, ITOroBOE
TECTUPOBAHUE)
Monyis 8. Cp [Tonsitue ®HII. YactHbie mpou3BOgHBIC 2 2 - -
DOyHKIIH u nuddepeHuans IepBoro nopsiaKa
HECKOJIBKUX
MEePEMEHHBIX
Monyns 8. Cp [TpousBonaHbie U MU HepeHITaIIbI 2 2 - -
DyHKIMU BbIcIIKX nopsakos OHII.
HECKOJIbKUX JuddepenuripoBanue HeIBHON
[epEMEHHBIX byHKINN.
Monyns 8. Cp OyHKIIUN HECKOJIBKUAX TTEPEMEHHBIX. 2 38 - 38 3ananue 6, mpoBepsieMoe
DOyHKINUU [TpousBonHble U tuddepeHa. BpYyuHY!0, TecTupoBanue
HECKOJIBKUX [TpuGnmKEHHBIE BEIYUCIICHHUSL. on-line
[epEMEHHBIX KacarenbHas u Hopmaib. ['paaneHtT. (MpOMEXXYTOUHBIH TeCT
[Tpon3BoHAs 1O HANIPABICHHIO. S, HITOTOBOE
TECTUPOBAHUE)
IMA [TpomesxyTounas arrectanus (3a4€T) 2 0,25 - -
Kontpons |3auér 2 3,75 - - Bompocsr k 3auéty NeNe
1-50
Hroro: 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B nucuumiune "Briciias maTematuka 1" ucnonb3yroTcs:

TEXHOJIOTHUS IUCTAaHIIMOHHOTO 00y4YeHHs B paMKax npoekTta «Pocaucrtanty;

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MOTyTLHOTO 00yUeHus (CoIepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHU S, COMPOBOXKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTHS pa3BUBAOIIero oOyueHus (MpoBeIeHUE JICKIHA, TPaKTUYECKUX 3aHITUM, 3a4€Ta);

TexHoJorus nuddepeHpoBaHHOr0 00ydeHus (MpeIararoTCs 3aIaHus Pa3INYHOTO YPOBHS
CJIO’)KHOCTH);

TEXHOJIOTUSI MHTEPAKTHBHOTO OOy4YeHUsS (OCYIIECTBISCTCS JIEATEIBHOCTh C MYJIbTUMEINa
porpaMMaMu, UCTIOJIb30BaHUE PECYPCOB U BO3MOXKHOCTeH MHTepHET, KOMIIBIOTEPA).

6. MeToguyecKkue yKa3aHusi 0 OCBOCHHMIO U CHMILIMHBI

B xone nekuMOHHBIX 3aHATHI 00ydaromeMycss HEOOXOAMMO BECTH KOHCIEKTHPOBAHUE
yueOHOro Martepuaia, oOpamias BHHUMaHHE Ha (DOPMYIHPOBKH, PACKPBIBAIOIIME COJCPIKAHUC
u3ydaeMoil nucuurinabl "Beiciias matematuka 1". JKenatenbHo ocTaBisATh B paOOUMX KOHCIIEKTAX
MoJisl, Ha KOTOPBIX JejiaTh IOMETKH, MOJYEPKUBAIONINE OCOOYI0 BaXKHOCTh TE€X WM HWHBIX
TEOPETHYECKHUX IMOJI0KCHUM.

CamocrosiTenbHass paboTa CTYIACHTOB SIBJISIETCS BaXXHBIM BHIAOM YUe€OHOH AESTEIbHOCTH.
CamocTosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 3aJaHUI0 U TpU
METOJIUIECKOM PYKOBOCTBE MPETOIABATEINS, HO 0€3 ero HEermOCPEJACTBEHHOTO YIACTHS.

CamocTtosiTenbHasi paboTa CTYJEHTOB NPEIyCMAaTPUBAET BBHIIOJHEHHE MPOMEKYTOUHBIX
TECTOB, 3aJaHU, TPOBEPAEMBIX BPYUHYIO, COCTABIICHHBIX M3 3aJa4 MO0 TeMaM Kypca, UTOTOBOTO
TeCTa Mo Kypcy, U3y4eHHe MaTepHalioB JIEKIUNA U 3JEKTPOHHBIX yYeOHHKOB, OTBETOB Ha BOMPOCHI
CaMOKOHTPOJIS.

B mporuiecce camocTosTensHOM paboOThl CTYAEHT MPUOOpETaeT HaBBIKM CAMOOPTraHU3AIINH,
CaMOKOHTPOJIsI, CAMOYIPABJICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM YUEOHOM
JIeSITENLHOCTH.

B xoxe moAaroToBKM K MPaKTUYECKUM 3aHATHUSIM CIEAYET M3YYUTh KOHCTEKTHI JICKIIUH, U
PEKOMEHIOBAaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIAlUH MPENoAaBaTeNsl.

Ha npakTudeckux 3aHATHSX CTYAEHTHI PEIIAIOT 3a/1auy MMOJ] PyKOBOJICTBOM MPEIOaBaTeIIsl.
[TpakTHyeckue 3aHATHS TMOCBAILIECHBl H3YUYEHHIO Hanboyiee BaXKHBIX U CIOXKHBIX TeM Y4eOHOM
JTUCIUTITMHBI M CITY’KAT JUTsl 3aKpeTICHUs U3yYEeHHOTO MaTepHaria.

BaxxHbIM KpUTEpUEM YCBOEHHS TEOPUU SIBIISIETCS YMEHHUE PellaTh 3aJaud Ha MPOUICHHbBIN
Marepuan. [lpm pemeHun 3amad HY)KHO OOOCHOBaTh KaXKIBIM OTall PEIICHUS, HUCXOIi U3
TEOPETHUECKHUX MOJIOKEHUN U3yuyaeMoro Kypca. Eciu CTyIeHT BUIUT HECKOJIBKO yTEH pelieHus, TO
OH JIOJDKEH CPaBHUTH WX M BBIOpATh CaMblil pallMOHAIBHBINA. Perenue 3amaq 1 mpuMepoB CleayeT
u3Narath MoApoOHO, BBIYUCIICHUS pacrlojiaraTh B CTPOTOM TMOPSAKE, OTAEINss BCIIOMOTATEIbHBIC
BBIYHCIICHHSI OT OCHOBHBIX. [10JTydeHHBIN OTBET ClIeyeT MPOBEPSATh CIIOCOOaMH, BEITEKAIOIIMMH U3
cylllecTBa JaHHOM 3amaud. PelmieHue 3amay ONpeAENEHHOrO THIIA HYKHO MPOJOJDKATH 0
npuoOpeTeHust TBEPBIX HABHIKOB B PEIICHUHU.

Bo Bpemsi u3ydeHuss MOAyJsl CTYIEHThl CaMOCTOSITEIBHO BO BHEAyJIUTOPHOE BpeEMs
BBIMTOJIHSAIOT 3aJaHus Kypca M MPOXOIAT TecTupoBanue ON-line. Bamanus pabOThI, TpoOBEpseMOit
BPYYHYIO TOJKHBI OBITH BBITIONHEHBI aKKYPATHO, OCIIEI0BATETFHO, 000CHOBAHUE PEIICHHS U OTBET
00s13aTENIbHBI B KAYKIOM 3aJJaHUH.



7. OueHOYHBIE CPEACTBA

7.1. IlacopT OLIEHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
2 YK-1; OIIK-2 3ananus 1-6, mpoBepseMble BpyUHYIO.
2 VK-1; OIIK-2 Tectuposanue on-line (mpomexyTouHbIe
TecThl 1-6)

2 VK-1; OIIK-2 Tectuposanue on-line (uroroseiii TecT)
2 YK-1; OIIK-2 Bompocs! k 3auéry NeNe 1-50

7.2. TunoBblie 3alaHusl WJIM MHBIC MaTepUualibl, H606X0}1HMBIC AJIA TEKYLIECT0 KOHTPOJIsA

7.2.1. 3aganue 1, npoBepsieMoe BPYYHYIO

(HaumeHoB8aHUE OYEeHOUHO20 CpedCcmBa)

Tunossle npuMepsl 3a1aHUl
3anauva 1
Howmep BapuaHTa 3a/1auu OIpeaessieTcsi ¢ IOMOMIIBIO TaOIHIIBI 110 epBoii OyKBe (haMUIINU CTYICHTA.
Tabmuia. Beioop Homepa BapraHTa

Byksa A b B r )i E.E | X3 U K )
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M HIO | 04 I PY | CII | T1II v dD | XII
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitn mpounsBoHbIE y’ = —y TaHHBIX QYHKIIMH, UCTIOIB3YsI paBUjIa BHIYMCIEHUS TPOU3BOTHBIX
X
H
OMep OyHKIMU
Bap.
3 9a3x 3 6 X )
a) y=\V2"-22+4+In"4x; 6) xy=arctg—; B)y:(xe) ;
1 y
_ 1-x .
r) y=e2cos3Xx; m y=3/x* - - +sin’ x;
1+x
_y 2
) a) y=\/Inx+1+In(\/§+1); 0) In x+e X =xy; B) y=(1+log, x);
r) y =arctg(sin x)+sin xIn cosx ; n) y=arctgln 3x;

[,2
a) y=\/x2+1—ln{¥} 6) Xy+1:yx+1; B) y:<3\/;_1)x+1;

3
r) y=2""" 4 (1—arccos3x)’; 1) Y =3sin 2xcos® X +sin’ x;
a) y=20CNX 10 1-x?; 6) X +2xy+y? —4x+2y—10=0; 5) y=(1+ xz)&“;
4 V1-x?

2

X
r) y=arcsin —;

- 1 2 -
; a) y=Inarcsin x+§ln x-+arcsin In x;




OyHKIMU

Howmep
Bap.
a) y_ﬁarctg —I x_+1, 6) X' —xy+y'=e*; B) y= (1+5X)X
. 2" -1
X
r) y =arcsin ;1) y=Ihxlgx-Inalog, x;
NED'G
X 1 cosx sinx .
2 y=> Lint g -2z 5 O arctglx+y)y=e’; ) y=(gx)
6 2
X 2 4x2
= ; =X"—-2x+2 ;
0y In 3x Y ( )e
VX2 +a% +x L
a) Yy=IN————; 06) tgy=xy+Inxy; B)y:Sin\/;XZ;
7 VX2 +a® —x ( T
r) Yy =2xsin x—(x2—2)cosx; n) y = /arctgx —(arcsin x)’;
2
a)yzgxlxz—az—%In(x+\/x2—a2); 6) cos’(x+y)+e¥ =x; )
8
y:(x2+4)xf2; r) y:(3—25in 4x2)5; 0 y=Vxe“tex®;
3, x¥*+1 1, x-1 1 X—y 2 Jnx
== +=1n —arctg3x; 6 3:—; ={l+e¥ ) ;
. Y=g e N G TR Y=y B)y( )
r) y=+/1+arcsin x ; n) y=3sin’x+
cos® x '
8) y=—— __+intgdx; 6) y2=xy+hY; B) y=[1-x2f*;
0 sin X
x+2Y) . ( T
rny=s——-1; n y:sm(x —5x+4)+tg—.
x-1 X
COSX 2 H
. 6) y:(e +3); B) ¥ = Insin(2x +5);

3
) y=2dx+3—— >
VX3 +x+1

11
r)y=x"; 1) tg(%)=5x;
) y=xV1-x2; 6 y=2MX. 4y —arctge™
COS™ X

12 )

)y =X*; 1) X—Yy-+arctgy=0;

1+ x° 1 .

=X ; 0) y= ; =arcsin v1—-3x;

13 VY 1-x )Y tg?2x By

r)y=x"" 1) y-sin X = cos(x — y);




Howmep

OyHKIMU
Bap.
)Y 3+ 06X 6) Y =Sin X —XCOSX ) y=x"Inx
a = ; = — ; B = ;
y \V3—4x+5%°
r)y=x"%, 1) X:arctg(ﬁ}
X y
: X 5y sin® x : xIn x
a) Y= —; = — B) V=—
15 y Ja? —x? 2 +2¢0s” X Y=
r) y = (arctgx)""; » (e -1)-(e” =1)-1=0;
1 5/y3 3(y2 ctgx 2
a) y = +5¥x° +1; 6) y=2tg°(x° +1); B) y = 3% ;
16 \/X2 +1 ( )
y
r) y = (arctgx)’; m yix=ex;
) y=3 1+x° 6) Yy 1tg2x+lncosx )Y arctg—x :
a) y=3% ; == ; B) Y= ,
17 1-x° 2 1++41-x°
r) y:(X+X2)X; 1) x3—y3+3axy:O;
5 1-sinXx
=3/x° +5x' - =, &) y=In_| : = arctgltg?x);
18 )Y \/ X )Y 1+sinXx ® Y g(g )
ry=(inx)"™;,  px-y+a-siny=0;
a) Yy =58 x2+x+£ 6) y=2%"; B)yzarcsinx_
. e | o
)y =(cosx)"; miny= arctg(%);
a) y=+x?+1+¥x*+1; 6 y=%tg3x—tgx+x;
20

B) y = arcty 3;)2(; r) y = (cosx)

< n) X—Yy+e’arctgx=0;

3amaya 2

Howmep BapuanTa 3aaun onpeensercs ¢ IOMOIIbIO TaOIHIIbI O IEpBON OyKBE UMEHHU CTYJEHTA.

Tabnuua. Berbop Homepa BapuanTa

Byksa A 3 B T il EE | X3 [ U K it
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M [HI0|oa]| 11 |[PY|cm|TW| vV | &2 ] X1
Neap. | 11 12 13 14 15 16 17 18 19 20

Haiitu npenens! GyHKImii ¢ momouibio npasuia Jlonurans.



Howmep [Ipenensr
Bap.
_ 1-cos’x In sin x o 4
a)lim——; 0) lim S—Z; B) lim e th—,
1 X0 X + sin2x 112 (2x — 1) o X
. |
r lim (x +2)"™
X—>+00
. COS MX—COS nx : ~2" . . v > .
2 Vi x? ’ o actg2x—3x’ B) lim, Vx-2 ctgat
r) |Im X3/(4+Inx) .
X—>+0
fim 2Ct 3 & lim 2-x-3 J lim tg /2
Rt Skl . B :
3 R X ) x> —49 ° =0 In(x® +1)
H 10 o —3x
r) xLIr-;-naoo(X € )
3x
. e”-3x-1 . —4/x . cta™
a)|lmT; 0) IImi; B) lim (1—X)t92;
4 x-0 SN 5X x—>819_\/§ Xx—1-0
) lim| Z = x kg x.
)x@r(z ngx
2
. X—=sinX . x-1-3 _
a)lim : 6) lim ———; B) lim tg = sin x—a.
5 x>0 X—tg X x->10 x—10 x—a 2a
1) lim (Inx)**.
. 1—+/cos x —si . . a
a)lim ————; 6) lim X—3"NX. g) lim | x sin— |;
x>0 X Sin X x—>0  x3 X0 X
6 X
r) Iim(ln% :
x—+0 X
lim T—)l—cosx ; 0) lim In(9—2x2)_ B) lim ctg”—me(H)'
7 a) x=0 y /1+X_1 > X—32 S|n27ZX ? x—1 2 '
T) Iim(»\/x+2 —2)tgz.
X—2 X
. sin(l-x _e¥—
a)llm(—); 6) lim ; B) lim xIn x+l,
o1 fx -1 x>0 actg 5x x—>c0 X —
) tim| X -
T .
x>x| X% 43
. 1-a* Sin X —COS X
lim a>0): 6) lim ——— B) lim (1—e*)ctg x;
a) X—50 X2 ( )7 )X%% |nth )XHO( ) g
) lim x*".

X—>+0




Howmep

Bap [Ipenensr
.19 3x .k -a™
lim—=— lim—— RNTELE
10 a x—0 tgx ’ 6) x—0 )(3 ’ B) |XILT]1 (X 1)tg 2 '
1 In(Z—x)
r) lim (—j .
x—->1+0\ X —1
lim L ! 6) lim In x lim Inx
a - - - B —
11 x—=0\ sIn 2y x? X—>0 %/; x—=0 Cth
. 1
r) lim (ctgx)in.
)mnx3_b8—x+2 6) I X COS X —Sin X ) i (n 4) 0
a im ——— = B) lim (x"-e*)n>0;
12 x-1 X3 — 7X + 6 x—0 X3 X—>+00
1
1) lim xtx.
X—1
2y . Inx
a) lim secx—Ztgx; 6) lim ol B) lim x"-sin &,n>0;
13 ot 1+cosdx x>0 X[y - X
- COSﬁ
F) xILrlTIO(l_ X) 2
- 1
a) lim M; 6) lim (1—cos x)ctgx; B) lim x*;
14 x=>0 |nsin X x—0 X—>-+00
_3
1 4+Inx
n Jmox '
R TIX - - H sinx «
a)&ga—@mgzg 6)wgamanxnwx; B) lim x*"™;
15 ..
lim tgﬁ i
F) x—1 4 '
X 1 . 1
a)lim (———j, 6) lim In x-In(x—1); B) lim (2+x)|n3x;
16 -1l X=1 InXx x—1 X—>+0
1
. 2\,
T) lemo(1+x ) :
T
. XCOSX—Sin X . oy o A2XP+1
a) lim ——=— >~ 6) lim B) lIm ———;
x—0 X3 ’ x—>0 ’ X—>+0 2X2 -1
17 ctg =
2
r) xlmox '
1
a) lim X ; 0) lim ezx-tgﬂ; B) lim (ctgijmsx;
X—1 R 7ZX X—»00 X XA)E 2
1-sin— 2
18 2

3x
r) lim (Lj .
x=2\ 54X




H
OMEP [Ipenensr
Bap.
T
a) lim tox §|n X, 0) lim (1——2) ; B) lim X :
x>0 X —Sin X X—>00 x—0
r) fim 19N (3x—25)_
X—2 ex+3 _ex +1
- X T . H X -X H \/_ -2
a) lim| —— ; 0) Ilm(e —e )-ctgx; B) IIm( X+2-2) ;1)
x—Z\ Ctgx  2C0os X X0 X—2
20 2
lim ctg@-tg?’—7ZX
x—1 2 2 )

Kpartkoe onucanue M perjiaMeHT BbINOJTHEHHUS

3anaHus, TPOBEPSEMbIE BPYYHYIO BBIIOJHSIOTCA CTYAEHTAMH CAMOCTOSITEJIBHO BO
BHEAYJIMTOPHOE BPEMS, IIPU ITOM HEOOXOJMMO MPUBOAUTH B OJIAHKE OTBETOB MOAPOOHbBIE PELICHUS
KOKIOW 3aJauyd CO BCEMHU MPOMEKYTOYHBIMU BBIYMCICHUSMU. PemieHus 3amad MOryTt ObITh
BBIMIOJIHEHBI OT PYKHU B TETpajasx B KIETKY WM HaOpaHbl C MOMOIIBIO peaakTopa ¢gopmyi. Bee
rpaduKu JOHKHBI OBITH MOCTPOCHBI B CHCTEME KOOpJAMHAT C coOnrojeHueM Macimraba. B crmydae
PYKOITMCHOTO BapUaHTa, IPUCHUIAETCS Ha TIPOBEPKY (POTO BBIMOIHEHHOTO 3a/1aHUSI.

Kpurtepun onenku:
- 5 0asIoB BBICTABIISIETCS CTYACHTY, €CIIU MPaBUIILHO BhIOTHEHO Oomnee 90% 3amanuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, ecnu IpaBUIBLHO BBITTONHEHO OT 60% 10 75% 3amanwii;
- 2 Ganmay, eciu paBUIIBLHO BBIMOIHEHO OT 45% mo 60% 3amanmii;
- 1 6amnn, ecnu mpaBUIBHO BbITTONHEHO OT 30% 10 45% 3aanuii;
- 0 6ay10B, eciaM MPaBUIILHO BBIMOIHEHO MeHee 30% 3a1aHuid.

7.2.2. 3aganue 2, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo20 cpedcmsa)

Tunosble npuMepsbl 3a1aHUM
3amaua 1
Howmep BapuaHTa 3a1a41 onpeessieTcsi C MOMOIIBIO TaOIUIIBI 110 IepBOi OyKBE OTYECTBA CTYICHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r )| E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIIO| 0,41 I P,U | C,II | T,1IJ A d,0 | X, 1O
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu HanGonbliee 1 HauMeHblIee 3Ha4eHns QyHKIUH y = f (x) Ha oTpeske [a,b]

Howmep DyHKIMS, OTPE3OK
Bap.
1 f(x)=x*-12x+7, [0,3].

2 f(x)=x"-E3x+2, 0,2




3 f(x):(\/§/2)><+cosx, {0, %}
4 f(x)=3x‘-16x*+2,  [-31]
5 f)=x*-3x+1  [1/2,2].
6 f(x)=x‘+4x,  [-22]
7 f(x)=<x/§/2)><—sin X, {0, %}
8 f(x)=8x-x*,  [-14]
9 f(x)=3-2x*,  [-13]
10 f(x)= x —sin x, [~ 7, 7]
11 f(X)=%, [-5.5]-
12 f(x):£x+cosx, F,ﬂ]
2 2
X—3
13 f(x)=X2+16, [-5,5].
1 . 3
14 f(x):Ex—sm X, {E”’ 27[]
X+3
15 f(x)= vl [-3,7].
16 f(x):%x+cosx, I:—gﬂ',—ﬂ']
17 -3 a7l
18 f(x)=%x—sin X, [—Zﬂ,gﬂ']
X—4
19 f(x):m, [-4,6].
20 f(x)=%x+cosx, [—27[,—;7[}
3anaya 2

Homep BapuaHTa 3a1a4n onpeenseTcs ¢ HOMOIIBIO TaOJIUIIBI 110 IepBoi OyKBe (aMUIINHU CTYACHTA.
Tabnuua. Berbop Homepa BapuanTa
byxBa A b B r )| E,E | XK 3 144 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byxBa M H, 10 | O, 4 IT P,U | C,II | T, 1] v o,0 | X,




MNesap. | 11 | 12 | 13 | 14 | 15 [ 16 [ 17 | 18 | 19 | 20 |

[TpoBecTr MOTHOE HCCIIEOBAHNE U TOCTPOUTH rpaduku QyHKIUN

Howmep
Bap. DOyHKIUU
e)(
. a)y=X2X+1; 6)y:7'
2
2 a) y:[%j ; 0) y=|n(2x2+3).
X 3
3 a)yzw; 6) y=xe ",
2x-1 1
4 a)y:(X—l) ; 6)y:ex_1'
2
X
> a)yzxz_l; 0) y=x—In(x+1).
3 1
6 2) y= . 6) y=er?.
2(x+1)
3
x> +16
7 a) Y= ; 0) y:ez)(l_l.
x+2) -~y
8 a) y= 1 ; 6) y=Xx"Inx.
8
X - 1
9 01ty 0 yn
10 a)yzz#; 0) y=x-Inx.
X°+x+1
2 1
11 2 y=x2+x+1; 2 ]
3
X’ -1
12 W) Y=z 6) y=h "1,
X 1
13 a) y= . 6) y= .
)Y 2(x+1)° )Y e* -1
x> +16
14 Q) y="— - 6) y=x"hx.
X2 34X
15 Q) y=—7 i 0 y=xe’.
x+2)
16 a)y:(ﬁj; 0) y=x-Inx.




Howmep OyHKIUU
Bap.
2x-1
a ———; 0) y=x-Inx+1.
17 ) y= x 1) )y
1
18 ) y ; 6) y:eX+2 .
1+ e*
19 —1|; 0) y=—.
X— 1) )Y X
20 ) y=—7 i 0)y= In(2x% +3).

KpaTkoe onucanue u perjiaMeHT BbINOJIHEHHS

3agaHus,
BHEAYIMTOPHOE BPEMs, IIPU ITOM HEOOXOIMMO MPUBOANTH B OJIAHKE OTBETOB IMOJAPOOHBIE PEIICHUS
KaXIO0M 3aJa4yll CO BCEMH NPOMEKYTOUHBIMU BBIUMCIICHUSMH. PemeHus 3amad MOTyT OBITh
BBITIOJTHEHBI OT PYKH B TETPaasX B KJICTKY WM HAOpaHbl C MOMOINBIO pemakTopa ¢gopmyin. Bce
rpaduKu JOJDKHBI OBITH MOCTPOSHBI B CUCTEME KOOPJAMHAT ¢ coOtojieHreM MmacmTaba. B ciydae
PYKOIIMCHOTO BapHAHTA, MPUCHUIACTCS HA MTPOBEPKY POTO BBHITOJHEHHOTO 33/ I1aHHUS.

Kputepuu onenkmu:
- 5 0assIoB BBICTABISIETCS CTYACHTY, €CIIM MPABUIILHO BhIOIHEHO Oomee 90% 3a1anHuii;
- 4 GaJina BBICTABIISIETCS CTYICHTY, €CJIA MPABUIILHO BBIOJIHEHO OT 75% 10 90% 3ananuii;
- 3 Oanna, ecnu paBUIBLHO BBITONHEHO OT 60% 10 75% 3ananwii;
- 2 Ganmay, eciu paBUIIBLHO BBIMOIHEHO OT 45% mo 60% 3amanwii;
- 1 Gamnn, ecnu mpaBUIBLHO BhITIONHEHO OT 30% 10 45% 3aanuii;
- 0 6aoB, eciu MpaBUIILHO BhIMOTHEHO MeHee 30% 3a1anuii.

MMPpOBEPACMBIC BPYYHYIO  BBIIIOJHAKOTCA

7.2.3. 3apganue 3, npoBepsieMoe BPYYHYVIO

(HaumeHoB8aHUe OYEeHOUHO20 CpedCmBa)

Tunossle npuMepsl 3a1aHUi

3azaua

CTYACHTaMH CaMOCTOATCIIBHO BO

Howmep BapuaHTa 3a1a4u onpeaessieTcs: ¢ IOMOIIBIO TaOIUIIBI 110 IEpBOH OyKBE OTYECTBA CTYICHTA.

Tabnuua. Berbop HomMepa BapuanTa

Byksa A b B r )| E.E | X3 U K I
Ne Bap. 1 2 3 4 5 6 7 8 9 10
BykBa M |HIIO| 0,41 I P,Y | C,II | T, I Vv d,0 | X, 1II
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Haiitu HCOMPCACIICHHLIC HHTCT'PAJIbI.

Howmep Bap. NHTerpaibl
e*dx 19-4x dx
1 ; 0 dX; 5x-2)In xdx; — .
O O g g I (B [T —r —




Howmep Bap.

NHurerpaist

2X+9
2 a)IX\/BX dx; 6)."de B)J.X Cos (ZX)dX F)Im
arctgx X+9
d 10 —d ; In(3 2 ;
a)j Lo X )J.X2+2X—3 X B)J. n(3+x°)dx; r)
3 I dx
IX+3+3(x+3)°
a) [ sin2x~/2- cos® xdx; 6)[3)(idx; B) [ x-arcsin xdx ; r)
4
P
sin X 4x+31
X; 6 dx; 2 —x)sinxdx;
5 aI1—cosx I2x2+11x+12 B)I( X)sinxcx: )
I COS X ix
1+cosX
Inx 11x x +1
6 )| ———dX;6)| = dx:e)[(1—Inx)dx:r) d
7 a)jl_tgxdx;@jzl?—dx B)j(3x+4)cosxdx r)IX—+5dX
COS“X X°—5x+ X+5
x? —2X dx
8 dx; 6 dx; tg(4x)dx; .
a)I8+x )Ixz +6 B)Iamcg( xJox r)'[3005x+4sinx
sin 2x 4x 27 ,
9 ICOSZX+3 j X; B) [ xIn? xdx ; r)
J(&—l)(v}u)dx




Howmep Bap.

NHurerpaist

a)| )2(2 - dx;6)jzx_—13dx;a)jx2

sin3xdx; r)
10 cos“(x”) X —2x—8
dx
IZsinx+cosx+2'
|nx dX
11 a) [e""* sin 2xdx; 6) [ arctg/xdx: B)I Il T
+3x+1
xdx 2x* —3x+1 dx
12 :0)(e*In(1+3 —d, —_.
I(x )je n(1+3e" ) B)J x°*+1 X FJ‘smx+tgx
x3dx x®+3x+3 dx
13 a) ; 6) | x3*dX; B) —d =
I\/1—X8 I / +3x° J’\/x+3+3\/(x+3)
xarcsmx x—101
: dx;
) e x(3tgx+1) Jw/l X jx3+2x2+101x K
iy
15 Icos:?fxdx ) [ e B)Jx +x°+1 I COSX .
4 + sin 3X + 2X° 1+ cos X
sin xdx X+3 (Ux+1)
16 ;6 xarcsm—dx —dx dx.
I\/cos X )I B)jx +x° Ii\/_+4ﬁix
a)j(x+arCt%X)dX 6)jxln(x +1)dx; B)I dx r)
17 1+ X

(X458 Vx+5
1+\/F




Howmep Bap. HNuterpanet
3_ 2 _
a)J‘M;ﬁ)fxsinxcosxdx;B)Ix 24X +22X 2dx;r)
18 Jx(1+x) X" +2X
J~ dX
3cosx+4sinx
sin xdx 4x* +3x+50
—— . 6) | X®sindxdx: X:
19 a)J’?’\/3+2005x )j A B)Jx3+2x2+50x )
(\/;—1)(6\/;4-1){:1
j I X.
3/ 3 2
a)_f4+—|nxdx;6)fxln2 xdx;B)J-de;r)
20 X X" +5x
I dx
2siNX+COSX+2

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

3amaHusi, NpPOBEpPsSEMbIE BPYUYHYIO BBIIOJHSIOTCS CTYACHTAMH CaMOCTOSTEIBHO BO
BHEAYAUTOPHOE BPEMsl, IIPH 3TOM HEOOXOUMO IPUBOIUTH B OJJAHKE OTBETOB MOJPOOHBIC PEIICHUS
Ka)KI[Oﬁ 3aga4u CO BCEMH IPOMCKYTOYHBIMU BBIYHMCICHHUAMMU. Pemenns 3aga4 MOT'yT OBITH
BBINOJIHEHBI OT PYKH B TeTpajsdX B KJIETKY MM HaOpaHbl C MOMOLIbIO perakropa (opmyi. Bce
rpaduKu JOHKHBI OBITH MMOCTPOEHBI B CUCTEME KOOpJAMHAT ¢ coOnrofeHneM Macmraba. B ciydae
PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHINOTHEHHOTO 33 JaHHSL.

Kputepun onenkmn:
- 5 GaJIJIOB BBICTABIISETCS CTYICHTY, €CJIU MPABUILHO BBIMOJHEHO Oosee 90% 3ananuii;

- 4 Gana BBICTABISIETCS CTYACHTY, €CITU MPAaBUIBHO BBITOIHEHO OT 75% 10 90% 3amanwii;
- 3 Gasa, eciii MpaBUWIILHO BhIMOJMHEHO oT 60% 10 75% 3ananuii;

- 2 Oannay, eciu MpaBUIbHO BBIMOIHEHO oT 45% no 60% 3ananuii;

- 1 6asn, ecnu npaBUIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;

- 0 6ay10B, eciaM MPaBUIILHO BBIMOIHEHO MeHee 30% 3a1aHuid.

7.2.4. 3aganue 4, npoBepsieMoe BPYYHYIO

(naumenosanue oyeHouHo2o cpeocmsa)

Tunossle npuMepsbl 3a1aHU
3amgaua 1

Howmep BapuanTa 3a/1auu OInpeaesisieTcst ¢ IOMOIIbIO TaOIHUIIBI 110 epBoii OyKBe (haMUIINU CTYIEHTA.
Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r i EE|XK3| n K 71
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIO| 0,9 | O PU |CU |TIW| V | &2 X1
Ne Bap. 11 12 13 14 15 16 17 18 19 20

BbruncnuTs onpeneneHHble HHTETpaibl. 11 HECOOCTBEHHBIX HHTETPAJIOB PEIIUTH BOIIPOC O
CXOJIUMOCTH



Howmep Bap.

NHurerpaist

e 0

A 2
: . VR
1 a)! m 'fx +2x 2,B) [ xsin xdx; r)jq/(4 X2 )*dx.
) )I\/_dx )Iln(x +1)dx, - fxstxdx H J(%X)
] h » cos X
: IW+I | 5 fo-awonn [
2 sin® x 2 2
4 a) jxcos3xdx 6)j InX,B) IR ;r)!X J1-x2dx.
xdx % ) — 2 qy. . [ XdX
5 a)j1+X )len ,B)IX V25 xdx,r)jm.
6 a) jcos X sin2xdx; 6)I 2,B)H (9—x?)°dx; r)j
e've  —1dx ¢ dx & xdx
7 a) ! o3 ,6)[ N : B) j(«/cosx+smx) dx; r)jm.
- 10 d
8 I(X 1)dx )f1+ B) jcos X sin® xdx; )j(x /))1(
a)I X'dx )j ,B) j(cosx+«/sm )2dx; 1)
9 0v16—x* "24/(x
jq/(l—x2)3dx.
3
10 3(Xx+4)dx x°dx sin® xdx T 1\
SNEa er fm”f”(x e
re Tasin xdx 2[4 —x?
11 2) j(x+2)e dx,6)j — I(x 1)3, jz
12 a) j(x 5)e*dx; 6)_[3”1 X C0s° XdX; s) j 7 ;1) jx V16 — x2dx.
13 a) jx Cos 2xdx; 6)]1- B) I\/f r) jx N9 — x*dx.
» Zasin® xdx_ X_% dx
3 9 Jocree o 6”@ e s
15 a)jln—xdx 6)Ism xdx j _ I x*dx

4/cos x L x3/Inx 04/(16 +Xx*)




Howmep Bap. HNuterpanet
16 ) j(x 77)0033de 6)[6 \/_dx j\/L j
— Yoy
g xzdx o Jxdx % dx
17 a) jxsm2xdx 6)j e | R
2 J(25+ ix -1 1xIn®x
18 a) j(x+4)e‘xdx 6)]32?7 :B) I\/g&iixxz r) Ijni/l—e“dx.
19 a) j arctgxdx ; 6)]3‘ de e) | m D | \/%
20 a)j(x 1)e*dx; 6)IC?/SSITXdX W,r)jw/ (16— x* ydx.

3agaua 2

HOMep BapuaHTa 3aga4i OIpCACIIACTCA C IIOMOIIBIO Ta6J'II/II_U:I 10 nepBoﬁ 6YKB6 HMCHU CTYyJACHTA.

Tabnuna. Betbop HoMepa BapuaHTa

Byksa A b B r il E,E | X3 u K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M |HIIO| 04 I PYU | C,II | T,I[| VY ®,2 | X, 11
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Boruncnuth miiomans GUrypbl, orpaHu4eHHON 3aJaHHBIMU JINHUAMU. CJieNaTh 4epTex

oOJactu

Howmep Bap. Y paBHEHHSs THHHiA
1 3x* -4y =0;2x-4y+1=0.
2 3x* +4y=0; 2x-4y-1=0.
3 2x+3y?=0; 2x+2y+1=0.
4 3x*—4y=0; 2x+4y-1=0.
5 2x—-3y? =0; 2x+2y-1=0.
6 2x* -2y =0;2x-2y+1=0.
7 4x+3y?=0; 4x+2y+1=0.
8 3x* -2y =0; 2x+2y-1=0.




Howmep Bap. Y paBHEHHs THHHiA
9 4x-3y*=0; 4x+2y—-1=0.
10 3x*+4y=0; 2x+4y+1=0.
11 y=X;y=-X+2;y=x.
12 y=x%; y=X; y=4x.
13 X=4-y*; x=16 —4y>.
14 y=X;y=x*; y=-2x+3.
15 y=4-x*;,y=16 —4x*; y<8x-5.
16 y:xz;yzxz;y=8x—15.
17 y:1—x2;y2x2;y2—32x.
18 X=y% y=X;y=2-X
19 x=y* y=X;x+2y—-3=0.
20 y=x-1,y=1-x*; y=(x-1)".

Kparkoe onucanue u perjiaMeHT BbINOJIHEHHSA

3amaHus, TpOBEpsSEMbIe BPYUYHYIO BBIIOJHSIOTCS CTYACHTAMH CaMOCTOSTEIBHO BO
BHEAYJAUTOPHOE BPEMsl, IPH 3TOM HEOOXOMMO IMPUBOJIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIIEHUS
Ka)KI[OI\/JI 3aga4nu CO BCEMH MPOMCKYTOYHBIMU BBIYHUCICHUAMU. Pemenns 3aga4 MOT'YT OBLITH
BBINOJIHEHBI OT PYKH B TeTpajsX B KJIETKY MJIM HaOpaHbl C MOMOILIbIO penakropa (gopmyi. Bce
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAUHAT ¢ coOnrofieHneM Macmirtaba. B ciydae
PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS HA MPOBEPKY (HOTO BHIMTOTHEHHOTO 3a/IaHHS.

Kpurepun onenkmn:
- 5 OaJIJIOB BBICTABIISIETCS CTYJICHTY, €CJIM MPaBUIILHO BBITIOJMHEHO 60see 90% 3amanuif;
- 4 Gaia BBICTABIISIETCS CTYACHTY, €CITU MPAaBUIBLHO BBITOIHEHO OT 75% 10 90% 3amanmii;
- 3 Gasa, eciii MpaBUIILHO BBITIOIHEHO oT 60% 10 75% 3amanuit;
- 2 Garnay, eciu MpaBUIHHO BEIMOTHEHO OT 45% 1m0 60% 3ananuii;
- 1 6ann, ecnu nmpaBuUbHO BhIMoNHEHO 0T 30% 10 45% 3amanuii;
- 0 6aoB, ecnu MPaBUIBLHO BhITIONHEHO MeHee 30% 3amaHmii.

7.2.5. 3aganue 5, npoBepsieMoe BPYYHYIO

(HaumeHOBaHUE OYEHOUHO20 CPeOCmBa)

Tunossle npuMepsl 3a1aHU
3agaua
Howmep BapuanTa 3a1a4u onpeaessieTcs ¢ MOMOIIbI0 TaOIUIIbl IO IEPBOi OYKBE UMEHH CTYZCHTA.



Tabnuna. Bertbop HOMepa BapuaHTa

byksa A b B I | E,E | K3 41 K J
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H, 10 | O, 4 II P9 | C IO | T, I y o,0 | X, 10
Ne Bap. 11 12 13 14 15 16 17 18 19 20

Jlano ckansiproe mosie U=U(X;Yy).

1) CocraButh ypaBHeHHE JMHUU U = CH IOCTPOUTH €€ rpaduK.
2) BBIYMCIUTH C IOMOIILIO TPAJAUEHTA IIPOU3BOJHYIO CKAIAPHOTo mojst U =U(X;Y)

B TOUKe AMo HarpaBjeHuIo BekTopa AB.
3) HaiiTi HanOOJBIITYIO0 CKOPOCTh N3MEHEHUS CKAJSIPHOTO TTOJISl B TOUKE A.

H];);\;I:p U :U(Xa Y) Koopnunater 1. 4 | Koopaunater T. B

1 X2 +y? +a4x+2y | -4 [—2+§;_%] [_2+§;Oj
2 | xeyteéx-2y |2 (—%,1—?} [Ql—%}
3 | X4y +2x-4y | -1 [—1—§;2J [—1—@;0}
4 X+y?-2x=-2y | 7 (%1_§J [0’1_§J
5 X* +y*+2x+4y | 4 (—1+§;_§] (_1+§;0J
6 X +y>—2x+2y 2 (1,5;_1_§J [0’_1_§J
7| Xyt -2x-4y | -l (1—§;2J (1—@;0

8 | X'+y'-4x-2y | -4 [gl—gJ [O;l—%

9 | xP+y*-2x+4y | 4 [1+§;-g] [1+§;0




Howmep

U=U(xy) Koopaunarte! 1. 4 | Koopaunatsl T. B
Bap. C
11 X2 +y*+6x+4y | -12 [—E:—l+£j (Q—HE]
2 2 2
2 2 _ _ §1_£ Ol_ﬁ
12 X*+y°—6x—4y 3 (2, > A
13 X2+ yi—Aax+2y | -4 (1+£;—§] (1+§;OJ
2 2 2
V35 J3
2 42 4 Ax— -1-=2 ~1->2:0
14 X4y +4x-2y 4 [ > %
15 X2 +y? +6x+4y -9 {—Hﬁ;—g] (—1+ﬁi0j
2 2 2
2 2 _ El_ﬁ 01_@
16 X*+y°—6x—4y 4 (2, > 1=
2 2 _ _l.l_ﬁ Ol_ﬁ
17 X°+ Yy +4x+6y 9 ( S A
19 X* + Y2 +2x+8y -1 (—2+£;—1J [—2+£;0]
2 2 2
20 x> +y*—2x-8y -8 (—%;1—§J [Ql—?]

Kparkoe onucanue u perjiaMeHT BbIIIOJIHECHHUS

3agaHus, MPOBEPSEMbIE BPYYHYIO BBINOJHSIOTCA CTYIAEHTAaMH CaMOCTOATEIBHO BO
BHEAYJAUTOPHOE BPEMsI, IIPH 3TOM HEOOXOMMO MPUBOIUTH B OJJAHKE OTBETOB MOJIPOOHBIE PEIICHUS
Ka)K}IOI\/’I 3aga4u CO BCEMH IIPOMCKYTOYHBIMU BBIYHCIICHHUAMU. Pemenns 3aga4 MOTyT OBITH
BBITIOJIHEHBI OT PYKH B TETPasX B KJIETKY MJIM HaOpaHbl C MOMOUIbIO penakropa ¢opmyn. Bcee
rpaduKu JOHKHBI OBITH MOCTPOEHBI B CHCTEME KOOpJAUHAT ¢ coOnrofieHueM Macmitaba. B ciydae
PYKOIHMCHOTO BapHAHTa, IPUCHUIAETCS Ha MPOBEPKY (HOTO BHIIOTHEHHOTO 33 JaHHS.

Kpurepun onenkmn:
- 5 OaJITIOB BBICTABIISIETCS CTYICHTY, €CJI MPABUIILHO BBITIOJMHEHO Oosee 90% 3amanmii;
- 4 Gasia BBICTABIISIETCS CTYJACHTY, €CITU MPAaBUIBHO BBITOIHEHO OT 75% 10 90% 3amanwii;
- 3 Gaia, eciii MpaBWIILHO BhIMOJHEHO oT 60% 10 75% 3ananuii;
- 2 Gaiay, eciu MpaBUIBHO BHIMOIHEHO OT 45% 10 60% 3ananuii;
- 1 6ann, ecnu mpaBUIIbHO BhIMoNHEHO 0T 30% 10 45% 3ananuit;
- 0 6amioB, ecnu MPaBUILHO BBITIONHEHO MeHee 30% 3amanmii.



7.2.6. TunoBble BONPOCHI U3 0AHKA TECTOBBIX 3aJaHUH [JIsi MPOMEKYTOYHOr0 H
HTOTr0BOI'0 TECTHUPOBAHUS

3aganue Nel
W3 nepeuncieHHbIX HUXKE 3a/1a4 BBIOEPUTE T, KOTOPHIE CBOJATCS K HAX0KJICHUIO ITPOU3BOTHOM.
Bri0epuTe HECKOIBKO U3 5 BapUaHTOB OTBETA:
Bbluncnenue cuiibl Toka
Haxoxnenne Maccbl HEOMHOPOIHOIO CTEPKHS
HaxoxeHre MrHOBEHHOUW CKOPOCTH
Haxox1eHre CKOpOCTH XMMHUUYECKOW peakllii B MOMEHT BPEMEHH t

Brluncienue JIMHBL 1yTd III0CKOM KPUBOR

3aganne Ne2
X=gcosf
y=bhszn

Haiitu npousBoanyto GyHKIUU

BriOepute o1uH U3 5 BapuaHTOB OTBETA:!

1 b
y, = —cigt
@
1
Ny = Eﬁgﬁ
1 b
.}?;lr = ——fgf
o
1
Y, =——cigt
s
1 s
¥y = —E cigt
3ananue Ne3
x=arcigt
It
y=—=
Haiiti npousBoaHyto QyHKIUU 2
Be10epuTe oMH U3 5 BApUaHTOB OTBETA:
y: =i+t
y; =1+42
i
1
l}? =
LTS
1+

i



3aganue Ned

ok
Haiitu nponzBoanyto GyHKINH Y=
BriOepute oauH U3 4 BapuaHTOB OTBETA!
yh=x" (nx+1)

1 -1
y=xx

yh=(x—-1)fux

yh=ux(x¥ +1)

3ananue NeS
W3 nepednciieHHbIX HIKE (GOPMYIT BBIOEPUTE BEPHBIC.
Bbl6€pI/IT€ HECKOJBKO U3 5 BApUAHTOB OTBCTA:

¢’=1, c=const
UxVy=u=+Vv’
(CUy =CU’
UVy =UV-UV’

Uy uUv-ur
(?J N

3aganne Ne6
s(t) =05t*—5t3+12t?2 -1

Teno nBuXkeTcs NPSIMOJIMHENHO 10 3aKOHY . B xakue
MOMEHTBI BPEMEHHU YCKOPEHHUE JIBUKEHUS Tella PaBHO HYJIIO?
(S usmepsercs B MeTpax, t — B CEKyHIax.)
Bribepute onuH U3 4 BApuaHTOB OTBETA!

1(c); 4(c)

2(c); 4(c)

1(c); 2(c)

3(c); 4(c)

3aganmne Ne7
4+ 3
s(t)=

3aKOH MPSIMOJIMHEHHOTO IBUKEHUSI MaTEPUATIbHOW TOUKH t+4  Haiiru CKOpPOCTH B
MOMEHT BpEMEHU t=9 c.

(S m3mepsieTcs B CAaHTUMETPax, t — B CEKyH/1ax.)



BriOepute oauH U3 4 BapuaHTOB OTBETA!

1 (e

134 ¢
2 {ea)

13 ¢ )

1{ cae

AL ¢

1 {cae

10% ¢
3aganmne Ne8

13 nepedncieHHbIX HIKE (HOpMYIT BBIOEPUTE BEPHEIE.

Bbl6€pI/IT€ HECKOJILKO U3 5 BApUAHTOB OTBCTA:

(xm )1 — mxm—l

(fx )1 — fr
(ale =ax
(en) =1
aX
(tg) = —
Cos X

3aganue Ne9
[TpousBoaHas GyHKIMH, 3aJaHHON MTapaMeTPUUECKH, BBIYUCISETCS 110 hopMyIe:

BriOepute o1MH U3 5 BapUaHTOB OTBETA!

¥ =0
X
1
1_ %
.J"?x__]_
Hr
1
1_ M
.}?x__l
&
1
xx——l



3aganue Nel(
['eomeTpuyeckuii CMbICI TPOU3BOIHON COCTOUT B TOM, YTO ITPOU3BOIHAS €CTh ...
Bri6epute oauH U3 5 BapuaHTOB OTBETA:
CKOpPOCTb MPSIMOJIMHENHOTO IBUKEHHUSI MATEPUATIBHOW TOYKHU
MIPUPAIICHUE OPJMHATHI KacaTeabHON K rpaduKy GYHKIIMHA B TOUKE
MJI0IIab KPUBOJIMHEHHOMN Tpaneuuu

JUIMHA IYTH IUIOCKOM KpUBOM

yr710Bo# KO3 GHUIMEHT KacaTenpHOi K rpaduKy GyHKIHH * S B TOUKE

3aganue Nell

3 3 _
[TpousBoaHAs GYHKIHH oty —3xy=0 , 3aJTaHHON HESIBHO, UMCEET BH/I:

BblGepI/ITe OJHWH U3 5 BApPHUAHTOB OTBCTA:
i 43yt —3y =0
43yt —3x=0

It 4yt =3y =0

2

Yy —Xx
=
_}? - X
1:.Z'f’_x2
»-x

3aganue Nel2

3 [ .
HpOI/ISBO,Z[HaSI (I)yHKI_II/II/I x +£.’2_}’ xe =10 . SaﬂaHHOﬁ HECABHO, UMCCT BU:

BriOepute o1uH U3 5 BapuaHTOB OTBETA!
yh=1-z"ype?

¥ =3 +l— 2xt?
F

yl = 3x? +l— oxb? — XY
F
,_ (2x8” =32y
1—z*ye?

(2% =3x%y
x* b -1



3amanme Nel3

!

y . )v 1-x?
Haiitu npu Y= .

(arctg x

BriOepute onuH U3 4 BapuaHTOB OTBETA:!
@(—xln arcctgx  J1-x?
J1-x? arcctgx(l+ x?)

g =X lnarcctgx  V1-x*

J1-x? arcctgx(1+ x?)

y' = (arcctg)

)@(In arcctgx  V1-x°
Ji—x2  arcctgx(l+x?)

y' = (arcctg

@(— xIn arcctgx . V1-x?

! = (arcct
y = 9 N arcctgx(1+ x*)

3aganue Neld
2
x°-3x+6
Y= 2 x =23
Hanucath ypaBHEHHE HOPMAIU K JINHUH X B TOUKE C abcLuccoit .

BriOepute onuH U3 4 BapuaHTOB OTBETA!

X—-3y—-79=0
27x—-3y—-79=0
2Tx—-y-79=0
27x—-y-81=0

3amanue Nel5
s(t) =t*-2t2 -1

Teno nBrkeTcs MPAMOJIMHENHO 110 3aKOHY . B xakue MOMEHTBI BpEMEHH

CKOPOCTbH JIBJKEHUS TeJla PaBHO HYJIIO?
(S u3mepsiercst B MeTpax, t — B CEKyHax.)

BriOepute onuH U3 4 BapraHTOB OTBETA:!
0(c); 1(c)
2(c); 4(c)
1(c); 2(c)
3(c); 4(c)



7.3. OueHo4YHbIe cpelcTBAa [1JIsl NMPOMEKYTOUYHOH ATTECTAMM MO MTOraM OCBOEHHS

JUCHUILIHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 2
Ne .
/i Bonpocsl k 3a4éTy
1 |Yro takoe nmpousBoaHas pyHKuU. KakoB ee reoMeTpu4eCKuil CMBICII.
5 [Tpon3BosHast CyMMBI, MPOU3BEIEHMsI, YAaCTHOTO ABYX (yHKuMH. [Ipom3BosmHas cinoxHOM
¢dbynkuuu. [Ipumep.
3 [TaGnuia Npou3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMH.
Urto takoe nuddepennuan pynkuuu. Dopmyna ero Beiuucienus. Tabnmuna auddepennnanos
4 |oCHOBHBIX. dJIeMeHTapHbIX (yHKImA Mcnonp3oBanue nuddepeHnmana B MPUOIHKEHHBIX
BbruncieHusx. [lpumep.
5 |IIpomsBoansie u auddepeHnnanbl BRICIINX TOPSIKOB.
5 HeoOxoanMple M JOCTaTOYHBIE YCIIOBHMsSI BO3pacTaHus W yObIBaHUA JuddepeHIupyeMoi
(byHKIHN.
7 Uro Takoe OHkcTpeMymbl (min u max) ¢Qyakuud. KakoBbl HEOOXOAWMBIE YCIOBUSA
CYLIECTBOBAHMSI SKCTPEMYMa.
8 |locraTouHple yCIIOBHE CYIIECTBOBAHMS Min U max.
9 [Teopemsl Poxs, Jlarpamka, Komn.
10 |[IpaBuia JlonmTans packpbITUSI HEONPEAEICHHOCTEH
11 Dopmynel Teitnopa u Maknopena juist GyHKiuM f(X) ¥ MX UCHONIB30BaHUE JUISI BBIYMCICHUH
3HaYEHUI (QYHKIINHU C 3aJJaHHON TOYHOCTBIO.
12 [ToHsATHE BBITYKJIOCTH U BOTHYTOCTH I'paduka GyHKIH B Touke. HeoOXoaumMble 1 TocTaTOYHbIE
yCJIOBUS BBIMYKJIOCTH (BOTHYTOCTH) rpaduka QyHKIMH B TOUKE.
13 [Touku nepernba rpaduka GyHKIHU. Y CIOBHE CYIIECTBOBAHUS TOUEK Meperuoa.
14 AcumnToTH rpaduka GyHkiuu. Beprukansueie acumnToTsl. [Ipumep. HakionHbIe acHMOTOTHI,
Kak ux Haiitu. [Ipumep.
15 [latb onpenenenue GyHKIMU ABYX, TpEX, N NepeMeHHbIX. [Ipumephl.
Uto Ha3piBalOT 00JacTblO OmpeleneHus (YHKIUM HECKOJIbKUX IepeMeHHbIX. Kak
16 [reoMeTpHYEeCcKM MOXKHO MPEACTaBUTH 00JIACTH ONpeeseHs] QYHKUIUHU ABYX NMepeMeHHbIX. UTo
siByisieTcsl rpaduKoM (QYHKIIMU IBYX NEPEMEHHBIX U KaK €ro MOCTPOUTD.
17 Uto Ha3pIBaeTCsl YaCTHBIM NPHUPAIICHHEM W YaCTHOW MPOM3BOAHON (PYHKIHMHU HECKOIbKUX
nepeMeHHbIX. Kak HaxoaT yacTHele pousBoHbie. [Ipumep.
UTo Ha3bIBAIOT MOJHBIM IpPUpAIIEHUEM M MOJHBIM AU(depeHnrnaroM (yHKIIMH HECKOIbKUX
18 [mepemenHbIx. @opMmysia I BEIUMCIEHUS MONIHOTO U depenuana. Mcnoab3oBaHue NOTHOTO
b depennmana s npubIKeHHbIX Beluucienui. [lpumep.
19 [YactHble NpOU3BOJIHBIE OT CJIOKHON (DYHKIIMH HECKOJIBKHX MEPEMEHHBIX.
20 |YacTHbIe MPON3BOAHBIEC OT (YHKIIMU HECKOIBKHX MIEPEMEHHBIX, 3aJJaHHON HESBHO.
21 |Yactabie mpon3BoaHbie BeicmX nopsiakoB @HIT. CmemanHabie MpON3BOIHBIE U HX CBOHCTBO.
22 luddepenunanst Bpiciux nopsiakos OHIIL
23 |KacarenpHas TUIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.
24 UTo Ha3BIBAIOT TOYKOW MakCUMyMa (MUHUMYMa) (YHKIUU HECKOJBKUX MepeMeHHbIX. KakoBbI
HE0O0XOAMMBIE YCIIOBUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MUHUMYMa.
o5 JlocTaTouHble YCIOBHS CYIIECTBOBAHN MUHIMYMa H MAKCHMYMA (GyHKIMU ABYX EPEMEHHBIX
B CTAl[MOHAPHON TOUKE.
26 YcnoBHbld SkcTpemyM. MHoxutenu Jlarpanxa. @ynkuus Jlarpanxa. Kak HallTH yCiIOBHBIN
PKCTPEMYM.




n/n

Bonpocsl k 3auéry

27

[TepBooOpasHas 1 HeonpeAeIeHHBIM nHTerpal 11 pyHkiuu f(x). [Ipumepsr.

28

CBOIiCTBa HEOINIPEIETIECHHBIX MHTETPAJIOB.

29

Ta6J'II/II_[a HCOMPCACIICHHBIX HHTCI'PAJIOB.

30

MuTerpupoBanue 3ameHol nepeMenHoi. [Tpumep.

31

Wurterpuposanue 1o yactsam. [Ipumep. Kakue nunTerpansl BBIYUCISIIOTCS 3TUM METOIOM.

32

[Ipocreitmme npodu 1,2,3,4-oro Trna, HHTErpupoBanue apoodeit 1,2,3 Tuna.

33

HTerpupoBaHue parvoHANbHBIX  (QYHKIHUH. (TpeACTaBIEHUN HEMPABUIBHONH JPOOHOA
paliMoHanbHON (PYHKIMM B BUAE CyMMbl MHOTOWIEHA U MPABUIBHON JPOOHO-pallMOHAIBHON
(byHKIMU; TeopeMa O NPEACTABICHUU MPaBUIBHOW JPOOHO-PAMOHANBHOW (YHKIUU B BUJC
CYMMBI IPOCTEUIIINX APOOCH).

34

HTerpupoBanre TPUTOHOMETPUYECKUX (PYHKIIUHA.

35

HTerprpoBanue HpparoOHAIBHBIX (DYHKITHIA.

36

UTo Ha3pIBalOT MHTErpalbHOM cyMMoOW (yHKUMHU 3ajaHHOW Ha orpe3ke? Kak ee cocTaBUTh.
[Ipumep.

37

Uto Takoe onpenenenHblil naterpan? Kakos ero reoMeTpuueckuii CMbICI?

38

CBoiicTBa OIIPpCACIICHHOI'O MHTCTpAJIA.

39

[Ipon3Bo/HAst OT ONPENEIIEHHOTO MHTErpaja Mo BepXHeMy mpezeny. CBs3b OINpeneIeHHOIO
MHTErpaia u nepBooOpa3HoOil OT MOJUHTETPATbHON (PYHKINU.

40

Dopmyna HeroTona-JIeliOHua a1 BBIYMCICHUS ONPEIEICHHOTO MHTETpaja U yCIOBUE €€
MCII0JIb30BAHUS

41

3aMeHa IIepeMEHHOI B ONPE/ICICHHOM HHTETpaJie.

42

I/IHTCFpHpOBaHI/IG 110 4aCTsAM B ONPECACIICHHOM MHTErpajic

43

BrrunciaeHue Iiomaaed IIOCKHUX Q)Hryp B MHPAMOYTOJIbHBIX KOOpJWMHATaX € MOMOMIBIO
OIMPCACIICHHOI'O MHTCrpaia.

44

BrryunciaeHue miomagm CCKTOpAa B HOJ'IHpHOfI CUCTCMC KOOPpANHAT

45

Beruncienue IIMHBI 1yrd KpUBOM B IPSIMOYTIOJIBHON CUCTEME KOOPJIMHAT.

46

Brranciienue oobema Teja mo JiomazadaM MoNnepeYHbIX CEUYCHHI

47

Brrunciienne oobema Tena BpalICHHUA C IOMOIIBIO OMMPEACIICHHOTI'O HHTCI'paJIa

48

HecoOcTBeHHBIE HHTErpajibl C OECKOHEUHBIMU npeaciaMu. Kakme u3 HUX Ha3BIBaIOT]
CXOOAINMHCA, KAaKH1EC paCXO,Z[HH_II/IMI/ICH? HpI/IMepH.

49

HecoOcTBeHHbIe MHTErpanbl OT (QYHKIUHU, UMEIOIEH pa3pbiB 20ro poaa. Kakue uHTerpais
HAa3bIBAIOTCS CXOISAIIMMHUCS, KAKME PACXOASIIIUMUCS ?

50

[Ipu3Haku CXOAMMOCTH HECOOCTBEHHBIX MHTETPAOB C OECKOHEYHBIMU MpeesiaMu |

HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMA, MIMEIOINX Pa3pbIBBI 20T0 pojAa

7.3.2. Kpurepuu u HOPpMBbI OLlEHKH

Cemectp

dopma
NpoBeJeHUsA
NPOMEKYTOYHOM
arrecTauuu

Kpurepun u HOpMbI OLIEHKH

Crynent Habpan 40 u 6onee
«3a4TEHOY 0aJIoB MO pe3yNbTaTaM OCBOSHUS

Kypca

1 3auér Crynent Habpan meHee 40

«HE 3a4TEHO» 0aJIoOB 1O pe3yabTaTaM OCBOCHUS
Kypca




8.1. Obsi3aTe/ibHAA JTUTEPATYypa

8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

Ne
n/n

ABTOPBI, COCTABUTEH

3arsaaBue (3aroJioBoK)

Tun (yueOHuK, yueOHOe
nocooue, yueOHo-
MeToAnYecKoe mocooue,
NPaKTHKYM, Ap.)

I'ox n3panus

KoaudecTBo B
HAY4YHOH
ounodmnoTeKe /
HaumenoBanne 96C

[umaues B.C.

Beiciias matemaruka : yueOnuk / B.C.
IIumages. — Mocksa : UH®PA-M, 2019.
— 479 ¢. — (Bricmiee oOpa3oBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOHUuK

2019

OBC
“ZNANIUM.COM”

Pxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undpa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpasoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekTpoHHbIH. - URL:
https://new.znanium.com/document?id=337
456

VueOHuk

2018

OBC
“ZNANIUM.COM”

Hanunos FO.M.,
Kyp6enko JI.H.,
Huxonosa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; non pen. XKypbenko
JI.H. , Huxonosoii I'.A. .

MaremaTuka : yueb. nocobue /

KO.M. Tanunos, JI.H. Xyp6enxo,

I'.A. HukonoBa, H.B. Hukonosa, C.H.
Hypuera ; mox pea. JI.H. XKyp6enko,

I'.A. HukonoBoi. — Mocksa : UTHOPA-M,
2019. — 496 c. — (Bricmiee oOpa3zoBaHue:
bakanaBpuar). - Tekcr : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Herrsapesa O.M.,
Kypbenko JI.H.,

Martemartuka B mpuMepax u 3agadax : yue0.
nocobue / O.M. Jlertsapesa, JI.H.

YuebHoe rmocobdue

2019

ObC
“ZNANIUM.COM”




Tun (yueOHuK, yueoHOe

KoanuyecTBO B

Ne nocodue, yue0HO- HAYYHOI
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus
n/n MeToAnYecKoe mocooue, ounodmnoTeKe /
NPAKTHKYM, AP.) HaumenoBanue 3bC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Hukonosa H.B., Hypuesa | Hukonosa, C.H. HypueBa. — Mockaa :
C.H. NHOPA-M, 2019. — 372 c. — (Bsiciuee
oOpaszoBanue: bakanaBpuar). - Tekcr :
anexkTpoHHsbId. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosiHuTEIbHAS JIUTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
Ne nocodue, yue0Ho- HaysHon
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HPAKTHKYM, 1Pp.) HaumenoBanue
i IBC
1 | Ky3nenos JLA. COOpHHK 3a1aHMI TTO BBICIIIEH MaTeMaTHKe. VY4aebHOe mocobue 2015 3BC
Tumnossle pacueTsl : yaueOHOE mocodue / “Jlanp”
JI.A. Ky3nenoB. — 13-e u3sn., crep. —
Cankr-IlerepOypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Texkcr :
JIEKTPOHHBIH // DIeKTpOHHO-OMOIMoTeYHas
cucrema «JIaupy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nata
obpamenust: 25.10.2019). — Pexum
JIOCTYTA: JUIsl aBTOPHU3. MOJIb30BaTENIEH
2 | ©@wmnoa E.E., CepreeBa | Maremartuka: YueOnoe nocodue / E.E. YyeOHoe mocobue 2015 3bC
J.B., Cnob6oxackas U.H. ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
N.H.Cno6oxackas - Bomorga: BUITD ®CHUH
Poccum, 2015. - 378 c.: ISBN 978-5-94991-
312-3 - Tekct : anekTpoHHbIid. - URL:




Tun (yueOHUK, ydeOHOE

KoaunuyecTBO B

Ne nocodoue, yueoHo- HayHron
ABTOPBI, COCTABHTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ouoaunortexe /
n/n MeTOoAMYEeCKOoe nmocodue,
HpPAKTHEYM, 1p.) HaumenoBanmne
P AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. H., Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakoBaI'. M., nocobue / B. U. benoycosa, I'. M. “IPRbooks”

Muxanesa M. M. [u ap.].

Epmakosa, M. M. Muxanesa [u ap.]. —
ExarepunOypr : Ypanbckuii GpenepaibHblit
yausepcuret, 9bC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
AJIEKTPOHHBIN // DIIeKTPOHHO-ONOIMoTeYHAs
cucrema IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JUUIsl aBTOPU3UP. TIOTIB30BaTENeH




8.3. Ilepeuenb mpodgeccHOHANBHBIX 0a3 AaHHBIX U MH(GOPMANMOHHBIX CHPABOYHBIX
CUCTEM

- Web of Science [DnektponHsiii pecypc] : MyJIbTHIUCHHUIUIMHAPHAs pedepaTUBHas 0a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexwum goctyna : apps.webofknowledge.com.
— 3ar. ¢ ’kpana. — 3. pyc., aHIIL.

- Scopus [Dnexrponnsiii pecype] : pedeparuBHas 0aza manubix. — Netherlands: Elsevier,
2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ sxpana. — 3. pyc., aHr.

- Springer Link [Dnexrponnsiii pecype] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna : link.springer.com. — 3aru. ¢ skpana. — 53. aHri.

- Science Direct [DnekTpoHHBI pecypc] : KOJUIEKIHS 3JCKTPOHHBIX KHUT HM3aTCIIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. anru.

- NEICON [3nexrpoHHBIi pecypc] : 3JeKTpOHHAs: HH(GOPMAIIHS : ApXUB HAYYHBIX KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

] PekBU3MTHI 10TOB
N HaumenoBanmue I1O GBI J1oroBopa
n/n (naTa, HOMep, CPOK /1eliCTBHUS)
1 Windows OeccpouHas
2 Office Standart OeccpouHas

8.5. Onucanue MaTepuaIbHO-TeXHUYECKOH 0a3bl, HEOOXOAMMOI s OCYyIIeCTBJIEHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCIUIIHHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | NMpPaKkTH4YecKHUX U JJAa00pATOPHBIX 3aHATHIA,
NOMEILECHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

ITepeyenb 0CHOBHOTO 000pYAOBAHMA

Aynmutopus BeOKoH(pepeHI . DKpaH TEJIEBU3UOHHBIN, HIUPMBI,
VYyeOHast ayAuTOpHUst AJ1s MPOBEACHUS 3aHATHI | IPOKEKTOP Ha LITaTHUBeE. CTOJ
JEKIMOHHOTO TUTA. YueOHasi ayAuTOpHsl A7 | IPErnoAaBaTebCKU, CTYJIbA
MPOBEJICHUS 3aHATHM CEMHMHAPCKOTO THIIA. | IPEroaaBaTeIbCcKue., Tpancnapant-

VYuebHas  ayauTopuss  JUII  KYpPCOBOTO | MEpETSHKKA, CHCTEMHBIN OJIOK.
1 | npoexktupoBaHusl (BBIMOJIHEHHUS] KYPCOBBIX
pabot). YuebHast ayauTOpHs AJIsi IPOBEACHUS
TPYIIITOBBIX u WH/INBUTYaTbHBIX
KOHCYNbTalMii YueOHast ayauTopus s
MIPOBE/ICHUST 3aHATHI TEKYIIEro KOHTPOJS U
npomexyrounoit arrectarmu. (YJIK-807).

5 [Tomemenue It caMOCTOSATEIbHOW paboThl | CTOJBI yYeHUYECKHE, CTYIIbS yYCHUYECKHE,
crynenros (I'-401). I1K c BeixogoMm B cetb HTEpHET
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