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OtcyrcTBYyeT

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

Cpok peiicTBus padoyeil NpOorpaMMbl AUCUMIIMHBI 10 «___ » 2024r.
COI''TACOBAHO
3aBenyromuii kabeapoin "Xumuueckas TEXHOIOTUS U pecypcocoepexenue”
« » 20 T. M.B. KpaBiioBa
(noonucy) (U.0. Damunus)
YTBEPXJIEHO

Ha 3acemanuu kadenpel  "Beiciias MmaTemMaTuka U MaTeMaTH4ecKoe oOpa3oBaHue”

(mpotokon 3acemanust Ne2 ot 12.09.2019 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 TOMOJHUTENBFHO B MPAKTUYECKOW M UCCIIEOBAaTEIbCKOM padore,
dbopMUpPOBaHHE  MATEMAaTHYECKOTO,  JIOTUYECKOTO M  aNTOPUTMHYECKOTO  MBIIUICHUS,
MaTeMaTUYeCKOl KyJIbTyphl OaKaiaBpa.

2. Mecto nucuumiuabl B cTpykrype OIIOITI BO

JIMCIMIUTMHBI ¥ TMPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercs MaHHAs JUCIUILIAHA!
"Bricias maremaruka 1",

JIMCUMIUTUHBL U TPAKTUKH, JUISI KOTOPBIX OCBOGHWE JaHHOM IUCHUIUIMHBI HEOOXOIMMO KaK
npenmecTByromiee: "Boiciias marematuka 3", "®Ousuka", "MHkeHepHAsS U KOMITbIOTEpHAs rpaduka’.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs1

dopmupyemble U Nuaukaropsl
KOHTPOJIHpYeMble AOCTHKEHUS IInanupyemsle pe3yJibTaThl
KOMIIeTeHIIUH KOMIIeTeH U o0y4eHHUs
(Ko 1 HAUMEHOBaHME) (K01 1 HAUMEHOBAHHE)
YK-1. Cnocoben YK-1.1. AHanusupyet | 3HaThb:
OCYILIECTBIISATH TIOUCK, 3ajauy, BbIJIETISS ee | - [IpuHIUIBI U METOABI aHANIN3A U
KPUTHUYECKHUI aHAIN3 U 0a30Bble  COCTaBISIOLIME. | CHHTE3a HHPOPMALIUH.
CUHTE3 UH(pOpMaIH, Omnpenenser, YMers:
IIPUMEHSTh CUCTEMHBIN UHTEPIPETUPYET u | - [TpuMeHATh MPUHLUIIBI K METO/IbI
MOJIXOJT AJIsl PelIeHus pamwkupyeT HH(OpMaIUIO, | aHAIKM3a U CHHTE3a HH()OpMAITHH;
IIOCTABJIEHHBIX 3a7a4 TpeOyeMylo Uil peleHus | - [ paMoTHO, IOTHYHO,
IIOCTaBJIECHHOM 3a7a4H apryMEeHTHPOBAHHO (POPMUPOBATH
COOCTBEHHBIE CYKIECHUS U OLICHKH.
- PemaTh THIIOBBIE MaTeMaTHYECKHE
3aj1auu; 00pabaTeIBaTh U
aHAJIM3UPOBATh JIAHHBIE.
Bianers:
- [IpakTHUecKkMMH HaBbIKAMH aHAIM3a
U CUHTe3a HH(pOpMaIum.
- HaBbikamMu npuMeHeHus
COBPEMEHHOI'0 MaTEMaTU4YECKOIO
MHCTPYMEHTApUS AJIsl peIIeHUS
MOCTAaBJIEHHBIX 3a/1a4; CIOCOOHOCTHIO
K 00001IIeHNI0, aHATTU3Y,
BOCTIPHATHIO HH(POPMALIUH,
MIOCTAaHOBKH LI€JIN U BBIOOPY IyTel e
JIOCTHKEHMUSL.
OIIK-2. Cnocoben OIIK-2.1. VYmeer | 3Hath:
HCII0JIb30BATh IIPOBOJUTH aHann3 | - OCHOBHBIE TIOHATHS M METOJBI
MaTeMaTHYECKHUE, GbyHKLUH, pemarb | MaTeMaTH4ecKoro aHam3a,




®opmMupyembie U
KOHTPOJINpYyeMble
KOMIIEeTeHI[HH
(Ko 1 HAUMEHOBAHME)

Nuauxkaropsl
JOCTHKEHHS
KOMIIeTeHIN i
(ko1 1 HAMMEHOBAHME)

Ilnannpyemble pe3ybTaThl
o0y4eHust

¢dbuznveckue, GU3MKO-
XUMHAYECKHE, XUMUUECKUE
METOBI JIJISI PEILICHHSI
3az1a4 npodeccuoHATBHON
TSI TeTbHOCTH

OCHOBHBIC 33Jla4ydl TEOPHHU
BEpPOSITHOCTH 51
MaTeMaTH4YeCKOM
CTaTUCTHUKH, pemiars
YpaBHEHUS H  CHCTEMBI
Qg depeHIraIbHbIX
ypaBHEHU MPUMEHHUTEIIBHO
K pealbHBIM IpoIEeccam,

IIPpUMCHATDH
MAaTCMaTHYCCKUC MCTO/bI
Iopu  pCIICHHHW  THUIIOBBIX

npoeCCHOHATFHBIX 3314

JUHEWHON anreOpsl U TE€OMETPHH,

TEOpUn Qg QepeHInanbHbIX
YpaBHEHUH, TEOPUU BEPOSTHOCTEH U
MaTeMaTH4YeCKOM CTaTUCTHKH,
UCHOJB3YIOUINXCA TP M3y4YECHUU
CIIeUATBbHBIX TV CLUTLIINH;
CTPYKTYpY COBPEMEHHOI

MAaTC€MaTUuKH, IOHHUMATh CYThb 3aJay
KaXXa0ro #u3 OCHOBHBIX Pa3naciioB

MaTE€MaTHKH, IIPEACTABIIATh
B3aUMOCBS3b PA3JECIIOB MATEMATUKH C
THIIOBBIMU poeCCHOHATLHBIMU

3alayaMy; METOMOJIOTUIO U IPUEMBI
ajanTanuyd MaTeMaTUYeCKUX 3HAHUHN
K BO3MOJXHOCTU MX MCIIOJb30BaHUA
IIpU  IIOCTAHOBKE W  pELICHUU
npodecCHOHATIBHBIX 33/1au.

YMeTh:

- Hcnonwn3oBarb MaTeMaTHYECKUM
SI3bIK 1 MATEMaTUYECKYK) CUMBOJIUKY
npu IIPUMEHEHNUH 3aKOHOB
€CTECTBEHHOHAYYHbIX AUCUUIUINH B
pohecCHOHANBEHOM e TENNbHOCTH

Bnanets:

- MaremaTuuecKuMu u
KOJINYE€CTBEHHBIMH METOJIaMH
peneHus TUMOBBIX 3ajad;
MaTeMaTHICCKOM JIOTHKOM,
HeoOxomuMoi st popMHUpPOBAHUS
CY)KJIEHHM 110 COOTBETCTBYIOLIUM
npodeccuoHaNBHBIM MTPOOIeMaM

- HaBbIikamu ipoBeiCHUS YUCIICHHOTO
pacyera W aHajgu3a MOJYyYEHHOI'O
perieHus; HaBBIKAMH
CaMOCTOSITENILHOTO TIPHOOpETEHUsT U
repeaadyn HOBBIX 3HAHUM, CBS3aHHBIX
C HCMOJIb30BAaHMEM MAaTEMaTUKH B
HUCCICA0BAHUSAX.




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 20 - -
JnddepeHunanbHbie IIPOU3BOJHOM.
MCUMCIICHUS

(byHKIIUN OJHOU

[IEPEMEHHOMN




Bun

DopMBbI TEKYLLET0

N HanmeHnoBanue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 5. Cp Kontponbnas padota 1 mo teme 2 18 - - KoHnTtposnbhas padora 1
Jluddepennnanbabie "IuddepeHunanbHbIe NCUUCICHUS 110 TEME
MCUMCIICHHS GbyHKIIMY OJHON TIepeMeHHO" " [lupdepenimanpabIe
(byHKINN OHOM MCUNCIICHUST PYHKIIUN
[epEMEHHOMI OJIHOM mepeMeHHOMn"
Monyns 6. Cp ITonsitue @HII. YacTHbIE TPOU3BOIHBIE 2 2 - -
DOyHKIMH 1 ¢ dhepeHranbl NepBoro MmopsaKa
HECKOJIBKUX
epPEMEHHBIX
Monyns 6. Ip 3 [TpousBoaubIec 1 qUddepeHITaTb 2 2 - -
DyHKIUN BbIcIIKX nopsakoB OHII.
HECKOJIbKUX Juddepenumrpopanue HessBHOM
[IEPEMEHHBIX (GyHKIHIH.
Monyis 6. Cp @DYHKIMH HECKOJIBKUX ITEPEMEHHBIX. 2 20 - -
DyHKIUN [TpousBoaubie u qudepenHnmar.
HECKOJIBKUX [TpuGnnxKEHHBIE BEIYUCTICHUS.
MepEMEHHBIX KacarenbHas 1 HopMaib.
Monyns 6. Cp KonTtponsHas pabora 2 o Teme 2 18 - - KonTtponsHas padora 2
DyHKIUU "@YHKIIMY HECKOJIBKUX NTEPEMEHHBIX " 1o TeMe "DyHKIun
HECKOJIBKUX HECKOJBKUX
[IEPEMEHHBIX nepeMeHHbIX"
Monyns 7. Cp [TonsiTHE HEONPEEIEHHOTO UHTETpaIa. 2 2 - -
HeomnpeneneHHbit HenocpencrBeHHoe HHTETpUPOBaHUE.
MHTETpa WHTerpupoBanue mo 4actsm
Monyns 7. Ilp 4 WNHTerpupoBaHre TPUTOHOMETPUUECKUX 2 2 - -
Heonpenenenusiit ¢byukuii. UuTerpupoBanue

MHTCIpal

palMOHATIBHBIX (YHKIMN U Tpobeit




DopMBbI TEKYLLET0

Bup .
N HanmeHnoBanue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
DaGOTHI (yueoHoii padoThI) 4. (HanMeHOBaHM e
OLIEHOYHOI'0 CPeACTBA)
Monyns 7. Cp Heonpenenenusrii uaTETpan. Metozs 2 20 - -
HeormpeneneHHblit WHTETPUPOBAHUS
MHTETpal
Monyns 7. Cp KonTponbnas pabota 3 o teme 2 18 - - KontposbHas padota 3
Heonpenenennslit "Heonpenenénuelii naTerpan” 110 TEME
MHTETpaj "Heonpenenéuunpiit
uHTerpan”

Monyis 8. Cp [TonsiTHE ONIPENIEICHHOTO MHTETpaIa. 2 2 - -
OrnpeieeHHbIN ®opmyna Herotona-JleitOnuma.
VHTETpall HHTerpupoBanue noaCcTaHOBKOM,

WHTETPUPOBAHUE 110 YACTAM
Monyns 8. Cp Beruucnenue miomazen miockux Guryp 2 2 - -
OmnpeneneHHbIH B JICKAPTOBBIX U MOJIIPHBIX CHCTEMaxX
MHTETpal Koop/anHaTax. Berancnenue o6beMoB Tel

10 TUTOIASIM MTAPAJIIEIbHBIX CEYCHUN
Monyns 8. Cp PuznyecKkue NpuIoKEHUI 2 2 - -
OmnpeneneHHbIH OTIpeIeIEHHBIX HHTETPAJIOB.
MHTETpa
Momyns 8. Cp HecoOcTBeHHbIe HHTErpabI. 2 2 - -
OrnpeneseHHbIN
MHTETpa
Momys 8. Cp Onpenenennblii uaterpain. [Ipunoxenus 2 20 - -
OmnpeneneHHbIH OTIpeIeNIEHHBIX UHTETPAJIOB.

MHTETpaj




DopMBbI TEKYLLET0

Bu .
o HaumeHoBaHue TeM 3aHATHI Oonbem, KOHTPOJISA
Monyas (pa3aen) | y4eOHoi . CemecTtp Bbanabl | UaTepakTus, 4.
A0 ThI (yueoHoii padoThI) 4. (HanMeHOBaHM e
P OLIEHOYHOI'0 CPeACTBA)
Monyns 8. Cp Kontposbnas padota 4 o teme " 2 18 - - KoHnTtponbHas padora 4
OrnpeesieHHbIN OrnpeneneHHblid nHTErpan o Teme "OnpeaeneHHbIi
MHTErpajl uHTerpan”
ITA [TpomexyTouHas aTTectanus (3a4€T) 2 0,25 - -
Kontpons |3auér 2 3,75 - - Bomnpocs! k 3auéry NeNe
1-50
Hroro: 180 -




5. O6pa3oBaTesibHbIE TEXHOJIOTHH

B muctumuinae "Briciias maremMatuka 2" UCHIONB3YIOTCS:

TEXHOJIOTHSI MOJIYJIbHOTO U GJIOYHO-MOyIbHOTO 00yueHus (coliep:kaHue yueOHoro Mmarepuaa
HKECTKO CTPYKTYPUPOBAHO B IEJISIX €70 MAKCUMAIILHOTO YCBOCHHUS, COTIPOBOKIACTCS 0053aTeIbHBIMU
0JIOKaMH yIIpaKHEHUH U KOHTPOJIA);

TEXHOJIOTUSl Pa3BHUBAIOIICTO OO0ydeHUs (MPOBEJACHUE JICKIHUH, MPAKTHUYCCKUX 3aHATHH,
KOHTPOJIBHBIX paboT, 3a4éTa);

TexHojorus nuddepeHppoBanHOro 00ydeHus (MpeasiararoTcs 3aIaHus Pa3InIHOTO YPOBHS
CJIO’)KHOCTH);

UH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIC TEXHOJOTHH (NMPUMEHEHHE YYEOHBIX JJICKTPOHHBIX
U3JIaHNH, pecypcoB cetu MHTepHeT).

6. MeToguyeckue yKazaHusi 0 OCBOEHHIO 1M CLHHIJIMHBI

OcHOBY TeopeTn4eckoro OOy4EeHHUS! CTYJCHTOB COCTAaBIIIOT JICKIMH, B XOJE KOTOPOM
Iperno/IaBaTelb U3j1aracT OCHOBHBIC, HAMOOJIee CIOXKHBIE TIOHSATHS TEMBI, a TAK)KE CBSA3aHHBIC C HEHl
TEOPETHYECKHE W MPAKTUYECKUE NPOOJIEeMbl, JaéT PEeKOMEHMAINH sl NPAKTHYECKOTO 3aHATUS U
yKa3aHUs U BBITIOJIHEHUS] CAMOCTOSTEIBHON paboTHI.

B xone NeKIMOHHBIX 3aHATHH OO0ydYaromeMycsi HEOOXOJMMO BECTH KOHCIIEKTHPOBAaHHE
ydyeOHOro Marepuana, oOpaiias BHHMaHHE Ha (OPMYJIUPOBKH, PACKpBIBAIOIINE COJEpIKaHHE
u3y4aeMol aucuuIumHbl "Beiciias matemarika 2", JKenaTenpHO OCTaBIATh B pab0YNX KOHCIEKTaX
MOoJIsi, HAa KOTOPBIX JeJaTh IOMETKH, MOMYEPKUBAIONIME OCOOYI0 BaXXHOCTh TEX WM WHBIX
TEOPETHUYECKHX MOJIOKECHUH.

CamocrosTenbHass paboTa CTYACHTOB SIBISIETCS BaKHBIM BHJIOM Y4YeOHOW JEATEIbHOCTH.
CamocrosTenbHas paboTa BBINOJHAETCS BO BHEAyIUTOPHOE BpeMs IO 3aJaHUI0 U IpU
METOIMYECKOM PYKOBOJICTBE IPEToIaBaTess, HO 0e3 ero HeMoCPEACTBEHHOTO yJacTHsL.

B npomecce camocTosiTenbHON paboThl CTYJIEHT MPUOOpETaeT HAaBBIKM CaMOOpPraHM3allly,
CaMOKOHTPOJISl, CAMOYIIPABIICHHUS U CTAHOBUTCSI aKTUBHBIM CaMOCTOSITEIbHBIM CYOBEKTOM y4eOHOM
NeSITeTbHOCTH.

B Xoxe moAroToBKHM K MPAKTHYECKHM 3aHATHSAM CIEIyeT MU3y4UTh KOHCIIEKTHI JIEKIUH, U
PEKOMEHI0BAaHHYIO JINTEPATypy, YUECTh PEKOMEHJAIIMH IPEoiaBaTeIs.

Ha npakTudeckux 3aHATHSIX CTYACHTHI PEIIAOT 33Jau MOJ PYKOBOJCTBOM IPEIOIaBaTelIs.
[TpakTuyeckue 3aHATHSA TOCBSIIEHBl M3YYEHHIO HanOojee BaKHBIX M CIOXKHBIX TeM Y4eOHOH
JTVICIIATUTMHBL U CITYXKAT YIS 3aKpETUICHUS N3Y9eHHOTO MaTepHara.

BaxxHbIM KpHUTEpHEM YCBOCHMs TEOPHUH SIBJIETCS YMEHME pellaTh 3a/laud Ha MpOMIeHHBII
marepuan. llpu pemeHHH 3agad HYXHO OOOCHOBaTh KaXIbI OJTam peIIeHHs, WCXOIsl U3
TEOPETUYECKHX MOJIOKEHUH U3ydaeMoro Kypca. Eciu cTyeHT BUUT HECKOJIBKO MyTeH pelieHus, To
OH JIOJDKEH CPaBHUTH MX W BBIOPATh CaMbIil pallMOHAIBHBINA. PemeHne 3aqad 1 mpuMepoB cleryeT
u3jaraTh MoApoOHO, BBIYMCICHMS pacloyiaraTb B CTPOTOM TMOPSJIKE, OTIEINsAs BCIIOMOTaTeNIbHbIE
BBIYUCIICHHSI OT OCHOBHBIX. [10JTydeHHBII OTBET CieayeT MPOBEPSATh CIIOCOOAMH, BRITEKAOIIUMHE 13
cyliecTBa JaHHOM 3amauu. Pemienue 3amau ompenenéHHOTO THIA HYXHO MPOAOIDKATh JI0
nproOpeTeHus TBEPABIX HABBIKOB B PEIICHHH.

Bo BpeMsi wu3ydyeHus MOJIyJsS CTYIEHTHI CAaMOCTOSITEIbHO BO BHEAYAMTOPHOE BpeMs
BBITIOJHSIOT KOHTPOJIBHYIO padoTy M CAAIOT €€ MPEroAaBaTelio Ha MPOBEPKY 10 3aU4€THOW HEAEIH.
3amaHusg  KOHTPOJIbHOW palOoThl JIOMKHBI OBbITH BBINOJIHEHBI AKKYpaTHO, IOCIEI0BaTEIbHO,
000CHOBaHHE PEIICHHUS M OTBET 00s3aTENBHBI B KAXKIOM 3a/IaHUH.

Ha 3auére BBIACHSETCS, TpPEXIE BCEro, OTUETIIMBOE YCBOCHHE BCEX TEOPETHUECKUX H
NPAaKTHYECKUX BOIPOCOB MPOTPaMMBbl M YMEHHE HPUMEHATH IOJYYEHHBIC 3HAHUS K PEIICHUIO
npakTUdeckux 3amad. OmpeneneHus, TEOPEeMBbl, MpaBUia JOJDKHBI (OPMYIMPOBATHCS TOYHO U C
NOHMMAaHHEM CYIIECTBA JeJla; pelIeHne 3a/1a4 B MPOCTEHIINX CIy4asX IOKHO BBITOJMHATHCS 0e3
OLIMOOK ¥ YBEepEHHO; BCsIKasi MIUCbMEHHas U Tpaduueckast paboTa JoJKHA OBITH ClIeTaHa aKKypaTHO



u uérko. TompKO TpU BBINOJHEHHUM OSTHX YCIOBUH 3HAHUS MOTYT OBITh TNPU3HAHBI
YJIOBJIETBOPSIIOIIMMU TPEOOBAHUSIM, IPEABABIAEMBIM IPOIPAMMON.

IIpn moaroroBke K 3a4€Ty CTYAEHT JOJDKEH IIOBTOPHO M3YYHMTh KOHCIEKTHI JICKIWM U
PEKOMEHIOBaHHYIO OCHOBHYIO U JIOTIOJIHUTEIBHYIO JIUTEPATypy, IPOCMOTPETh PELICHHUSI OCHOBHBIX
3a/1a4, PEIIEHHBIX CAMOCTOSTENIBHO U HAa IIPAKTUYECKUX 3AHATHUAX, @ TAKKE COCTABUTh ITMCbMEHHBIE
OTBETHI Ha BCE BOIIPOCHI, BEIHECEHHBIC HA 3a4€T.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Koxa koHTpO/IMpyemMoii KOMIIeTeH UM HaumenoBanue
Cemectp
(WJIM ee 4acTH) OLIECHOYHOI'0 CPeACTBA
VK-1; OIIK-2 KountponsHas padora 1 o reme
1 " depennunanbHpIe HCUUCTCHUS
(OYyHKIMH OJTHOM MEPEeMEHHON"
1 VK-1; OIIK-2 Konrponsnas pabora 2 1mo reme
"OYHKINY HECKOJIBKUX TIEPEMEHHBIX "
1 VK-1; OIIK-2 Konrponsnas pabora 3 mo reme
"Heonpenenennslii uaTErpa. "
1 VK-1; OIIK-2 KonTtponsnas pabora 4 mo teme "
OnpenenéHHbIN HHTETpAT
1 YK-1; OIIK-2 Bompocs! k 3a4éty NeNe 1-56

7.2. TunoBble 3aJaHUS] MU UHbIE MATepPUAJIbl, HEO0X0IMMBbIe VIl TEKYIIEero KOHTPOJIsA

7.2.1. KourpoasHas paoora 1 mo reme ''Inddepenuuaiabupie ncuucjieHus GpyHKuun

0/THO¥i mepeMeHHoi""
(HaumeHOBaHUE OYEHOYHO2O CPeOCmea)

Tunosble npuMepsbl 3a1aHUM

3anayva 1
Haiitn npou3sBogHbIe y' = dy JAHHBIX (QYHKIMHA, UCTIOIB3YsI MpaBUjIa BHIYMCIICHUS
dx
MIPOU3BOIHBIX.
Howmep
Bap. OyHKIU
a) y:3V283X—25+4+|n64X; 0) Xy:arctgé; B) yZ(XeX)X ;
1 y
r) y=e700s3X; 0 y=3E - 17X | ginss
1+ x°
oy ,
2 a) y:\/lnx+1+ln(\/§+1); 6) Ihx+e *=xy; ) y=(1+log, x)*;
) y = arctg(sin x)+sin xIn cosx; n) y =arctgn 3x;
1++/x%+1 N
) y_\/x2+1—ln{—x j; o) X =y ) y=R/x-1";
3
r) ¥ =2""" 4 (1-arccos3x)’; ) Y =3sin 2xcos’ x+sin* x;
xaresin x X+
a) Y= +In1-x? ; 6) X +2xy+ Yy —4x+2y-10=0; 5) y=(L+x2)"";
4 V1- X2
. X2 -1. - 1 2 - .
r) y=arcsihn=—=; A) y=Inarcsin x+Eln X +arcsin In x;
X




Howmep

Bap. OyHKIMU
a)y_ﬂarctg\/_ X X oy =€ w y=[es? )
5
X
= arcsin : =Inxlgx-Inalog, x
r)y W n) Yy 0 ga
Q) y=2 LintgX 108X g arctg(x+y)+x’y=€'; &) y=(lgx™;
6 2 2sin°x
r) y= X2 ’ I[) y:(X2—2X+2k4X2;
In 3x
VX +a® +x - 12
a) y=Ih———=; 0)tgy= In xy; B) y:sm«&M
. )y T o« ) tgy = xy+In xy ( T
r) Y =2xsin X— ( Z)COSX m) Y =-Jarctgx —(arcsin x)°:
g a) yzgxfxz—az—a—zzln(x+\/x2—a2); 0) COS2(X+y)+exy:X; B)
y:(x2+4)xfz; r) y:(3—23in 4x2)5; ) y=Vxet+x®;
3, x¥*+1 1, x-1 1 X— G
_— = = ; 6) X2, =l ;
; a) y I g 5 arctgdx )y oy B) Y (+e )‘
r) Y =+1+arcsin X ; 1)y =3/sin? X+cos =
a) y= +Intg3x; 0) y2:xy+ln%; B) y=(—X2)Ctgx;
10 i 2\ - -
r) y=(j) ;1) y=sm(x2—5x+4)+tg;.
2) Y = 24X+ ——; 6) y = (e +3F: ® y=Isin(2x+5).
1 VX +x+1 ( )
. y
Y 1) g(xj
a) y = x>V1-x?; 6) y = 4sINX; B) Y = arctge™;
COSs™ X
12 1
)y = X m X—=Yy+arctgy=0;
1+ x° 1
=X : 6) Y= ; =arcsin v1—3x;
Py = x™ 0 Y -sin x =cos(x - y):
3+ 6X :
2 Y= = ) Y=SiNX-XCOSX; &) y=x"Ix;
14 V3 —4x+5x
X
r)y=x% 1) %z arctgb];




Howmep

Bap. OyHKIMU
X sin? x xIn x
Y= T ) y=r—"—5 =—0;
15 Y vai-x° )Y = 2cos?x OY=1
r) y = (arctgx)"; 1) (eX —1)-(ey —1)—1: 0;
1 5/ 3 2
a) Y= +53Xx7 +1. 6) y =2tg3(x? +1); B) y = 3V
16 VX2 +1 b+
y
r) y = (arctgx)"; n) yix=ex;
: Ligox+l y =arctg X
= . 6) y=—tg°x+Incosx; = —
T R L% ) Y=29 Y 1+v1-x?
Dy=(x+x2)5 ) x* -y +3axy=0;
5 1-sinx
=3?X/x5+5x4——- 5) y=In — = arctgltg°x;
e |9V o y=h T w y=arglig’)
ny=(inx)";  pX-y+a-siny=0;
Ly 55/x2+x+1 5 y = 2% Ly arcsinx
a) Y= - y=206"; B) Y= ;
19 X V1-X°
X
r) y = (cosx)*; m In'y =arctg (yj
a) y=x?+1+3¥x*+1; 6) y:%tg3x—tgx+x;
20 3_x
W Yy=ardg T ny= (cosx)’;  m) x—y+e’arctgx=0;
3amaya 2
Haiitu npenensl pyHkuuii ¢ noMmobio npasuia Jlonurans.
H;);ffp IIpeneinsr
1— cos?x _Insinx
li ; 0 I|m : i 2x ﬂ,
1 R X + Sin2x ) x-7/2 (2X—7r)2 ") fim etgs
r) lim (x + Z)Mngx.
) lim S MX—COS TIX., 0) "m—5x —Z B) lim ~/x-2 ctgnt ;
2 Xx—0 X2 ’ x-0 actg2x — 3x ’ X—2+40 gt
r) ||m XS/(4+Inx).
X—+0
3 a) lim 27Ct9 3X. 2—+ _3; tg my/2

arctg sx 6) lim———— B) lim ;
x>0 X )xw x? —49 )x—>o Inix2+1i




Howmep

Bap [Ipenensr
F) xLIr-;-naoo(X )
. 63X—3X—l 3- \/_ ctg”—x
a)lim——>22" 0) lim ——= B) lim (1-x)772;
)xlﬂg sin?5x ) x—>81Q _ \/_ ) x—1-0 ( )
4
. (7
r) Ilm[——xjtg X,
x>\ 2
2
; . A/X=1-3 _
. X—SINn X . . . X . X—a.
a) lim X =S X, 6) lim ———; B) lim tg==sin ;
5 )IXILTC]) X —tg x ) x-10 X—=10 ) x—a gza 2
r) lim (Inx)**.
. 1—+/cos x _si . . a
a)lim ————; 6) lim X—3NX. g) lim | x sin— |;
6 x>0 X Sin X x—>0  x3 X0 X
o) lim [lni} .
x—+0 X
. 1-cosXx In(9 — 2x? _ sinGx1)
a)lim ; 0) lim (9—) B) lim (ctggj ;
7 =0 x(1+x 1) x>2  sin2zx x->1 2
r) Iim(\/x+2 —Z)tgf.
X—2 X
in(1— x) e” -1 x+1
. SIN(L— X f .
a =2, 0) lim B) lim xIn —=;
)lim 1 )0 actg 5x” ) lim xn 2
8 x2—3
X2
r) lim :
x| X2 43
; a) ml_a @>0); 6) Iim/W; B) lim (L—e?)ctg x;
xa”4
r) XI|_>n+10x '
) lim 193X ; 6 im@ 2" By him (x—tg
x-0 {g X X x—1 2
10 l In(2—x)
r) lim (—J .
x>0\ X —1
. 1 1
a) m[ — __zj; 6) lim N X; B) lim N X ;
11 SIn” X X X—>0 X x—0 Cth
r) Iimo(ctgx)m.
X—>
3 2 _ Q1
a) lim = _32X —x+2, 0) Iimw; B) lim (x“-e’x),n>0;
X—1 X>—7X+6 x—0 X X—>+00
12 A
r) lim x> .
X—1
2
sec” X —2tgx
13 a) Im ————= 6) lim N X;

H% 1+cos4x

) . a ,
B) lim x"-sin—=,n>0;
X

X/
X—>00 X X—>+00




Howmep

Bap. [Ipenensr
r) xILrlT]O(l_ X) 2
. 1
a) lim M 0) lim (1—cos x)ctgx; B) lim x*;
14 x=0  |nsin X x—0 X—>+00
3
r) lim x4nx,
X—+0
- 7IX . H H . . H sinx -
a) lergl(l— x)-tg7, 0) IX@O arcsin X-ctgx ; B) lim x*"™*;
15 g™
im( g2 | ©
r) x—1 g 4 '
. X 1 i . 1
a)lim| ————|; 6) lim In x-In(x—1); B) lim (2+ X)inax;
16 x>l x—1 Inx x—1 X—>+00
1
. 2\
T) lemo (1+x ) :
T 2 2
e ™ . X +1
a) lim w; 0) lim —*—; lim - ;
17 x—0 X x—0 ot ﬂ x40 22X =1
2
r) Jmox '
1 1
a) lim —— % 6) lim e>-tg % ; B) lim (Ctg ﬁj“"“;
x—1 1— _nﬁ X—>0 X
X 3x
r) lim (—j :
x=2\ 54X
T
a) lim X=X 6y i (1-%) ; B lim —%—,
19 x=0 X —sin X x>o\ X X0 X
ctg —
2
r) fim 1910 (3x—25)_
X—>2 ex+3 _ex +1
. X T . -2
a) im| —- ; 0) lim (eX —e*x)-ctgx; B) Iim (\/X+2 —ZY ;T)
I\ ctgx  2cos X X0 x—>2
20 2
i ctg™.tg 2%
x—1 g 2 g 2 '
3agayva 3
Haiiti HanGoJblee 1 HaMMEHbIIee 3HaYeHUs GYHKIMH y = f(x) Ha oTpe3ke [a,b].
Howmep
Bap. DyHKIMSA, OTPE3OK
1 f(x)=x*-12x+7,  |[0,3].




2 f(x)=x*-(3x*+2,  [0,2].
3 f(x)= (\/§/2)><+cosx, {0, %}
4 f(x)=3x‘-16x*+2,  [-31]
5 fx)=x-3x+1,  [1/2,2].
6 f(x)=x*+4x,  [-2.2].
7 f(x)= (\/§/Z)><—sin X, {O, %}
8 f(x)=8x-x‘,  [-14].
9 f(x)=3-2x*,  [-13].
10 f(x) = x—sin x, [- 7, =]
X+6
11 f(x)=x2—+13, [-5,5].
12 f(x)=1x+cosx, F,ﬂ]
2 2
X—3
13 f(X):m, [—5,5]
14 f(x)==x—sin x Eﬂ 272}
X+3
15 f( ): X2 47 [_3 7]
16 f(x)==x+cosx, —gﬂ',—ﬂ':|
X—5 -
17 f(x)=x2+ll, _[—3,7].
18 f(x)==x—sin x, -2z —7[}
x—4 ]
19 f(x):x2+9, [-4,6].
20 f(x)=1x+cosx, [—27:,—&;}
2 2
3anayva 4
[TpoBecTu nosHOE HCCIeI0BaHNE U TOCTPOUTD rpadUKu QYHKITHH.
Howmep OyHKIUU
Bap.
S S _e,
1 a) y= 2 > 6) y =

+1 X




Howmep

Bap DOyHKIUU
2
2 a) y:(lL_)]j ; 0) y=|n(2x2+3).
X _ v3p—X
3 a)y=(x_l) ; 0) Yy=X¢€ ",
2x-1 1
4 a) y= X—l)z; 6) y:ex_l'
2
5 a)y:X;(—l; 0) y=x—-In(x+1).
3 1
6 a) y= X - 6)y:ex+2.
2(x+1)
7 a) _X3+16; 6) y_ele 1
x+2) 2
8 a)y=|""2|; 6) y=x"Inx,
x—1
8 _ 1
2 1
a) y= ; 0) y= .
1 )y X2 +x+1 )y e?* —1
3
12 a)y=X4X;1; 6)y:|nx%.
X 1
13 Q) y=——; 0) y=—"_.
)Y 2(x+1)2 )Y e’ -1
14 a) y=X3:16; 6) y=x"Inx.
2 —
15 a) y— ;‘_1; 6) y=x%".
2
16 a) y=(%); 06) y=x-Inx.
-1
17 a) y:( _1)2; 0) y=x—-Inx+1
1
18 __X . 5 y=er?
a)y (X—l)z’ )y
19 a)y—(lJr—XJz' 6) y—E&
x-1) " YT
20 a) y=—> ~6)y:In(2x2+3)
T '

KpaTKOC ONMHCAHUEC U PETrVIAMEHT BbBINMOJTHCHUSA




KontponsHast pabora 1 mo teme "/luddepenuumanpupie uUcUUCIEHUS (QYHKUUU OTHON
MEPEMEHHOI" BBIIIOJIHAETCS CTYICHTaMU CaMOCTOSATEILHO BO BHEAYTUTOPHOE BPEMsI M JOJIKHA OBITh
cllaHa IPEeroJIaBaTelNi0 Ha MPOBEPKY A0 3auéTHOM Henenu. Ha BhIMOIHEHUE KOHTPOJIBbHON PabOThI
orBojuTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33a4 ONPEACIAIOTCSA ¢ TOMOIIbIO TaOIUIIbI
1, mpuyemM HOMepa BapUaHTOB KOHTPOJIBHBIX 33/1a4 1 u 4 HaxomsATcs MO mepBoil OykBe (damuiIuu
CTYJICHTa; HOMEp BapuaHTa KOHTPOJBHOM 3a7aun 2 HaXOAUTCA MO MEepBOil OyKBE UMEHU CTY/IEHTA,;
HOMEp BapHaHTa KOHTPOJILHOM 3aaun 3 HaXOJIUTCS IO MepBOi OYKBE OTYECTBA CTYICHTA.

Tabauna 1
Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Bykpa M | HIO | 0,4 11 PY | CJI | TII v dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipy BBINOIHEHUH KOHTPOJBHBIX padOT HEOOXOIMMO CTPOTO MPHUAEPKHUBATHCS yKa3aHHBIX
HUKe mpaBuil. PaGoThl, BbIMOIHEHHbIE 0€3 COOMIOACHHS STUX MPaBUJI, HE 3aUUTHIBAIOTCS U
BO3BpAIIAIOTCSI CTYAEHTY JUIsl IEpepadOTKH.
1. Kaxxgast KoHTpoJibHas paboTa AOKHA OBITH BBHIIIOJIHEHA B OTACIBHOM TeTpaau B KJIETKY CHHUMU
WIA YepHBIMH 4epHuUiIamMu. HeoOXoauMo OCTaBIIATH TOJs MMPUHOW 4 - 5 cM Juisl 3aMedaHui
pELEH3EHTA.
2. B 3aronoBke paOoThl HAa OOJOXKKE TETPaad JOJDKHBI OBITH SICHO HANMCAHBI (aMUIIHS, UMS U
OTUYECTBO CTYJEHTA, Ha3BaHUE IUCIHILIUHBI, HOMEP KOHTPOJBHON paboThI; 3[€Ch ke CIeAyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBEICHUS, ATy OTCHUIKMA paOOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pa0OThI CIIEAYET MOCTABUTH J1aTy €€ BHIMOIHEHUS U TOANUCH CTYJICHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 3a/1a4H, YKa3aHHBIE B 3aJJaHUU, CTPOTO 110 TIOJI0KEHHOMY
BapuaHTy. Pemenus 3agad Hafo pacrosaraTh B IOPSIIKE BO3pAacTaHUS UX HOMEPOB.
4. Ilepen pemieHueM Kax 101 3a7auu Ha/l0 MOJHOCTBIO BhIUCATh €€ ycnoBue. Ecnu ycnoBue 3agaun
uMeeT oOLIyl0 (GOPMYIHPOBKY, TO, MEpenuchIBas €ro, cieayer oOllue JaHHbIe 3aMEHUTb
KOHKpPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJIBHOTO 3aJaHus, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3aJad [0 MaTepuaiy,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHHt0. OIBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHUE PELIUTh Ty WU
MHYIO 3371a4y KOHTPOJIBHOT'O 33/1aHUS BBI3BIBAETCS TEM, UTO CTYJICHT HE BBIIIOJIHUI 3TO TpeOOBaHUE.
5. B npopenieH3npoBanHOM paboTe CTYACHT JI0JKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OIITUOKU
Y Y4ECTb €70 PEKOMEHIALNU U COBETHI. PelleH31n MO3BOJISIOT CTYAEHTY CYIUTh O CTEIIEHN YCBOCHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIHECs Y HEro MpoOenbl, Ha KelaTeIbHOe
HampasjieHue palboThl; MOMOTarT CQOPMYIUPOBAaTH BOIMPOCHI JJIs IOCTAHOBKM HUX HeEpen
npernojiaBaTeseM. 3auTeHHbIe KOHTPOJIbHBIE Pa0OThI MPEABSBISAIOTCS CTYASHTOM IPH Cladye 3auera
WM SK3aMeHa.

Kpurepum oueHku:
- OLICHKA «3a4TE€HO» BBICTABIIAETCS CTYAEHTY, €CIIU PAaBUILHO BBINOIHEHO HE MeHee 70 % 3ananuii;
- OIICHKA «HE 3a4TEHO0» BBICTABJISIETCS CTY/ACHTY, €CJIH MIPaBUIIbHO BBIMOIHEHO MeHee 70 % 3a1aHui.

7.2.2. KonTpojabHas padora 2 o teme ""OYHKIHUH HECKOJIbKHX INePEeMEHHbIX "
(naumenosanue oyeHouHo20 cpeocmea)

Tunossle npuMepsbl 3a1aHU
3agaua

Jlano ckansproe mone U= U(X; Y)
1) CocraButh ypaBHenue jquHun U = C 1 mocTpouts €€ rpadux.



2) BBIUMCIHTE C TIOMOIIBIO IPAIMEHTa TIPOM3BOIHYIO cKasapHoro moms U = U(X; Y) B Touke A

_—

M0 HAMPABJIICHUIO BEKTOpa AB.
3) HaiiTit HaUOOJBIITYIO CKOPOCTh U3MEHEHUS CKAJIIPHOTO TOJIs B TOUKE A.

H;’af’p U=U(xy) | C | Koopmunarsi. 4 | Koopmmmarsi 1. B
1| XP+y*+4x+2y | -4 [—2+§;—%J [—2+§;0J
2 [ X4y ex-2y | 2 [—%,1—?] (Ql—?}
3 | X4y +2x-4y | -1 [—1—§;§J (— —g;OJ
4 | xXP+yP-2x=2y | 7 (%;1—?} [0,1—?}
5 | X 4y +2x+4y | 4 (—1+§;—g] (—1+§;0J
6 | X' +y -2x+2y | 2 [15 —1—§] [0;—1—§J
7 x2+y2—2x—4y -1 (1—?;%} 1—?;0}
8 | X +yi-dx-2y| -4 [g;l—éj 0;1—@}
9 | x4y -2x+4y | 4 (1+§;-g] 1+£;0J
10 | X +yr+2x42y | 7 [—%,—1+ %] [O;—1+ gj
11| X2 +y° +6x+4y |-12 [—%,—1+§] {0;—1+§J
12 | X' +y’-6x-4y | -3 Lg ;1—@} [0;1— ;j
13 | X +y*—4x+2y | -4 [1+§;—g] (1+§;0]
14 | X2+y +4x-2y | 4 [—1—§;g] L—l—g;OJ




Hs;ffp —U(x,y) | C |Koopuunareit. 4 | Koopmunarsi 1. B
15 | X*+y*+6x+4y | -9 —1+§;—g _1+§;0
17 | x*+y +4x+6y | -9 —%;1—? o;l_g
18 | X' +y -dx-6y | 5 | |- %—% -2+§;o
19 | X24+y2+2x+8y | -1 | |- g_% _2+§;0
20 | X' +y -2x-8y | 8 _% ‘% 0,1-?

KpaTKOC OlMMCAaHHUE U PEIJIAMEHT BBINOJTHCHUSA

KontponbHast paGora 2 mo Teme "DYHKIUMU HECKOJBKHX MEPEMEHHBIX' BBIMIOIHIETCS
CTyZIEeHTaMH CaMOCTOSITEIFHO BO BHEAYJUTOPHOE BPEMS U JOJDKHA OBITH CllaHA MPENoJaBaTelio Ha
HpOBEPKY 110 3a4€THOM Heenu. Ha BbinmonHeHne KOHTpoJIbHON paboTs! oTBoaUTCA 18 uacoB. Homep
BapHaHTa KOHTPOJIBHOMH 3a/1a4H ONPEEISETCS C TOMOIIBIO Ta0IHIIbI 1 1 HaXOAUTCS IO TIEPBOI OyKBE
UMEHHU CTY/ICHTA.

Taonuua 1
byksa A B B r I E.E xK,3 " K JI
Ne Bap. 1 2 3 4 5 6 7 8 9 10
byksa M H,IO 0.4 I1 P4 cuI | T,1q Yy (ORC] X101
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUH KOHTPOJIbHBIX pabOT HEOOXOIHWMO CTPOrO MPUACPKHUBATHCS YKa3aHHBIX
HIDKEe TpaBuwil. PaboThl, BBIMOJHEHHbIE 0€3 COONIONEHHS 3THUX MpPaBWI, HE 3aUUTBHIBAIOTCA U
BO3BPAIAIOTCS CTYACHTY JUIsl TepepabOTKH.
1. Kaxxgast KoHTpoJibHas paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHON TETpaau B KIETKY CHHUMHU
WM 4YepHBIMH 4YepHUIamMu. HeoOXoIuMo OCTaBiSITH MOJs MHUpUHONW 4 - 5 CM I 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paOOTHI Ha OOJOXKE TETPaad JOJDKHBI OBITh SICHO HAITUCAHBI (paMUJIHs, UMS U
OTYECTBO CTYACHTA, Ha3BaHWE TUCLMIUIMHBI, HOMEP KOHTPOJIbHOW pabOTHI; 3/1€Ch ke CIEdyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBe/IeHUs, JaTy OTCBHUIKM paOOThl B MHCTUTYT U ajpec cTyleHTa. B
KOHIIE pabOThI CIIeyeT MOCTaBUTh ATy €€ BBHIIIOIHEHUS U MOAMUCH CTYCHTA.
3. B paboTy n0KHBI OBITH BKITFOUEHBI BCE 3a/1a4d, YKa3aHHBIC B 33aHUH, CTPOTO T10 TIOJI0)KEHHOMY
BapuaHTy. Pemienus 3agad Hafo pacrosaraTh B OPSIAKE BO3pAacTaHUS UX HOMEPOB.
4. Ilepen pemieHuEM Kaxk10i 3aa4u Ha/l0 MOJHOCTRIO BhIUCATh €€ ycioBue. Eciu ycnoBue 3agaun
uMeeT o0y (OpPMYITHpPOBKY, TO, IEPEMHCHIBAas €ro, ClIeAyeT OoOIlue aHHbIE 3aMEHUTh
KOHKPETHBIMH, B3SITBIMA U3 CBOEro BapuaHTa. He cienyer mnpucTynarb K BBIIOJTHEHHUIO
KOHTPOJIBHOTO 3aJaHusi, HE PEIIMB JOCTaTOYHOIO KOJMYECTBA 3ajad [0 MaTepuaiy,



COOTBETCTBYIOIIEMY 3TOMY 3a/1aHni0. ONBIT TOKA3bIBAET, YTO Yallle BCETO HEYMEHHE PEIIUTH Ty WIIH
MHYIO 33/1a4y KOHTPOJIBHOTO 3a/I1aHUs BBI3BIBACTCS TEM, YTO CTYJIEHT HE BBIIIOJIHWI 3TO TpeOOBaHUE.
5. B mpopeneH3upoBanHoii paboTe CTYACHT JOKEH UCIPABUTh OTMEUEHHBIC PEIICH3EHTOM OITMOKU
U Y4€CTbh €ro peKOMEH/IallMU U COBETHI. Perien3un mo3BoJIsAIOT CTYACHTY CYAUTh O CTENIEHU YCBOCHUS
COOTBETCTBYIOIIETO pa3Jieia Kypca; yKa3blBalOT HAa UMEIOIIMECs Y HEro mpoOebl, Ha )KeJaTeIbHoe
HampaBlieHue palboThl; MOMOTalT CPOPMYIUPOBATH BOIMPOCHI JJIsi IMOCTAHOBKM HUX THepen
npernoaaBaresieM. 3auTEHHBIE KOHTPOJIbHBIC pa0OThI MPEABSIBISAIOTCS CTYIACHTOM P CIade 3a4era
WM SK3aMeHa.

Kpurepun oneHku:
- OIICHKA «3aYTEHOY BBICTABJISIETCS CTYJICHTY, €CJIM IPaBUIILHO BBINOIHEHO HE MeHee 70 % 3amaHuii;
- OLICHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CJIU IPABUIIBHO BBIITOJIHEHO MeHee 70 % 3a1aHuii.

7.2.3. KonTpoJabHuas padora 3 mo reme '"Heonpenenaennnlii uHTErpaI’’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

TunoBbie MpuMepPHI 3aaHUH
3agauga
Haiitu HeonpeieieHHbIC HHTErPaJIbL.

Howmep Bap. HuTterpanet

e"dx 19 4%
e 9l

de B) [ (5x-2)In xdx; r)j \/F

2X+9
2 a)jx«/sx dx; 6)I v 6dx B)jx cos? (2x)dx ; r)jm
a)jamtgxd 6)]—)?_3dx;B)jln(3+x2 Ydx ; )
3 f dx
IX+3+3/(x+3)°
a)jsm2x\/2 cos? xdx ; 6)j 2X+21 dx; B)IX arcsin xdx ; r)
4 IX + 1+de
V1+X
sin X 4x +31
————dx; 6 dx; 2— inxdx ;
5 a)J‘l—cosx I2x2+11x+12 B)j( X)sinxdx:r)
I cosx

1+cosx




Howmep Bap.

NHurerpaist

/Inx Ux+1
6 dx; 6 —dx 1—-Inx)dx;
)I )j B) [ ( X F)Imd
VX+5
7 a)jlcostgx x;6)j%dx B) [(3x+4)cos xdx; r)I:L \/Fd
9-2x dx
8 —d tg(4x)d .
+6 X B)jarccg( x)ax; r)ISCosx+4sinx
9 a ICSSI?XZJ):SdX;@IZL?(—NdX B) [ xIn” xdx ; 1)
(Vx-1)Ex+1),
T
2
-13 dx
10 dX; 6) [ 2= dx; 5) [ x? sin3xdx; .
a)Jcosz(x3) )Ix2—2x—8 Kim [ X° sin3xcx F)IZSinX+COSX+2
11 a) [ e*"* sin 2xdx; 6) [ arctgv/xdx; B)j )Il+j§T
xdx . 3x+1 dx
12 a)j( 4y ;6) [ e In(1+3e* )dx; B)j—d )jm.
13 X +3x+3 r)J dx

a)j\/i 6)IX3 dx; B)I

Ix+3+3/(x+3)"




Howmep Bap. HNuterpanet

aI dx J-xarcsmx _BI : x—2101 dx: 1)
cos? x(3tgx+1) X +2x°+101x
14
IX + 1+de
31+ X '
cos 3xdx x> +x*+1 COS X
15 ———;0)| x%¥dx;B) | —————dx; ) | ———dXx.
aj4+sin3x )J B)j X' +2x? r)I1+cosx

sin xdx X+3 (W+1)
16 :6) | xarcsin dx —dx; X.
I\/cos X )I B)Ix + X2 —2X r)ji\/}+4)€)x3

tgx)d
17 )j(x+ficxgx) X .6)[xIn(x* + 1)ix: B)f 3 jlj\/ﬁ

X?—2X2 +2x—2

I arctg/xdx

:0) | xsinxcos xdx ; dx;
18 \/_(l-l- X)' )j B)J. X* 42X &
I dX
3cosx+4sinx
sin xdx 4x* +3x+50
:6) | X* sindxdx; dx;
L9 Is«/3+2003 )I B)Ix + 2X* +50x 2
(Vx-1)(&/x +1)
I dx_
W
3 2
a) [ ~————d V4 +Inx X;6)J‘X|n2XdX;B)J-WdX;F)
20 X" +5x

I dx
2siNX+COoSX+2

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS

KonTponbhast pabora 3 no teme "Heonpenenenusiii uurerpai. OnpeaenéHHplii UHTErpai
BBITIOJHSETCS] CTYJACHTAMH CAaMOCTOSTEIBHO BO BHEAYJUTOPHOE BpeMs M JOJKHA OBITH CllaHa
MPENOIaBaTeNIi0 Ha MPOBEPKY 10 3aué€THOW Henmenu. Ha BhIMOTHEHWE KOHTPOIBHOM pPaOOTHI
otBoauTcs 18 yacoB. Homepa BapuaHTOB KOHTPOJIBHBIX 33/1au ONPEENIAIOTCS C TIOMOIIBIO TaOIUIIBI
1, npuyeM HOMepa KOHTPOJBHBIX 33/a4 2 U 5 HAXOAATCA MO MepBoil OykBe (paMHUIIUU CTYIIEHTA;
HOMEp KOHTPOJIBHOH 3a/1a4M 3 HAXOIUTCS MO TIEpBOM OyKBE MIMEHU CTYIEHTa; HOMEPa KOHTPOJIBbHBIX
3amau 1 u 4 HaXOATCS IO TIEPBOM OYKBE OTYECTBA CTY/ICHTA.



Tabmauua 1

Byksa A b B r Ji| EE | X3 )41 K J1
Ne Bap. 1 2 3 4 5 6 7 8 9 10
Byksa M | HIO | 0,4 11 PY | CII | TII v dD | X
Ne Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBHIMOJHEHUH KOHTPOJBHBIX PAaOdOT HEOOXOIUMO CTPOTO MPHIEPKUBATHCSA YKa3aHHBIX
HUKe mnpaBui. Pa®oThl, BbIMOIHEHHbIE 0€3 COOMIOACHMS 3TUX MPABUI, HE 3aUUTHIBAIOTCS U
BO3BPALIAIOTCA CTYACHTY Ul IEpepadOTKH.
1. Kaxxgast KoHTpoJibHas paboTa AOKHA OBITH BBHIIIOJIHEHA B OTACIBHOM TETpaau B KJIETKY CHHUMU
WIH YepHBIMH 4epHuiamu. HeoOXoauMo OCTaBIATH TOJs MMPUHOW 4 - 5 cM JuIsl 3aMedaHuid
pELEH3EHTA.
2. B 3aronoBke paOoOTbl HAa OOJOXKKE TETPaad JOJDKHBI OBITh SICHO HAIUCAHbl (paMUIHs, UMS U
OTUECTBO CTYJEHTa, Ha3BaHHE IUCIHILIMHBI, HOMEP KOHTPOJBHON paboThI; 3[€Ch KE CIeAyeT
yKa3aTh Ha3BaHHE y4eOHOTO 3aBEICHUS, ATy OTCHUIKMA padOThl B MHCTUTYT M aJpec CTyAeHTa. B
KOHIIE pabOThI CIIEAYET MOCTAaBUTH ATy €€ BBIMOIHEHHS U MOANUCH CTYJICHTA.
3. B paboTy n0mKHBI OBITH BKITFOUEHBI BCE 3a/1a4i, YKa3aHHBIC B 33aHUU, CTPOTO T10 TOJI0KEHHOMY
BapuaHTy. Penienus 3a1a4 Hal0 pacroniarath B MOPSAJAKE BO3PACTAHUS X HOMEPOB.
4. Ilepen pemieHUEM Kak101 3a71a4u Ha/10 MOJIHOCTRIO BhIMcaTh €€ yciaoBue. Eciiu ycnoBue 3a1aun
uMeeT o0y (OpMyIHpPOBKY, TO, IEpPENHChIBas €ro, clieqyeT oO0Inue JaHHble 3aMEHUTh
KOHKpPETHBIMHU, B3STBIMU M3 CBOEro BapuaHTa. He cieqyer mnpucTynaTte K BBIIOJHEHHUIO
KOHTPOJILHOTO  3aJaHusi, HE PEIMB JOCTaTOYHOrO0 KOJMYECTBA 3aJady [0 Marepuany,
COOTBETCTBYIOILIEMY 3TOMY 3a7aHui0. OIBIT TOKa3bIBAET, YTO YAl BCETO HEYMEHHE PELIUTh TY WU
MHYIO 3371a4y KOHTPOJIBHOT'O 33/1aHUS BBI3BIBAETCS TEM, UTO CTYJICHT HE BBIIIOJIHUII 3TO TpeOOBaHUE.
5. B npopenieH3npoBanHOM paboTe CTYACHT JI0OJKEH UCTIPABUTH OTMEUEHHBIE PEIIEH3EHTOM OIITUOKH
Y Y4ECTb €70 PEKOMEHIALNU U COBETHI. PElIeH31H TIO3BOJISIOT CTYACHTY CYAUTH O CTENIEHU YCBOEHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIKECs Y HEro MpoOenbl, Ha KelaTeIbHOe
HafpaBjIeHue padoOThl; IMOMOralT Cc()OpPMYyTUpOBaTH BOIMPOCHl U TIOCTAHOBKM UX IEpen
npenojaBaresieM. 3auTeHHbIE KOHTPOJIbHBIE pa0OThI MPEABABISAIOTCS CTYACHTOM IIPHU clade 3a4yera
WJIM DK3aMeHa.

Kputepun onenkmn:
- OIIEHKA «3aYTEHOY BBICTABJISIETCS CTYICHTY, €CIIM TPaBUIILHO BBINOTHEHO HE MeHee 70 % 3amaHuii;
- OIICHKA «HE 3a4TEHO» BBICTABIISETCS CTY/ACHTY, €CIIM MIPaBUIIbHO BBINIOJIHEHO MeHee 70 % 3amaHuil.

7.2.4. KonrpoabHas padora 4 no rteme '"OnpeneeHHbIii nHTErpaa’

(naumenosanue oyeHouHo20 cpeocmea)

Tunossie npuMepsl 3a1aHUI

3anauva 1
Breruncnuth onpesieieHHbpIe HHTETPAJTbI
Howmep Bap. I/IHTeTpaJIBI

e dX 0
1 a) [———: 6) —; ) | xsinxdx; r) [/(4—x*)%dx.

1 XA/1—1In% x wa +2X+2 '[ I

2Uxdx. o« xdx
2 a) j 6) IM B) jxstxdx r) I—
Rl | 254 x)




Howmep Bap.

NHurerpaist

1 4

18 . %COS X
: T —3 xd X .
3 IWM i 2 [ swann [
2 dx 7 sin’ L
4 3xd . dx; 2J1-x*dx.
a) jxcos xdx; 6)!an,3)jﬁ X r)J.X\/l X dx
xdx_ 7 _ xdx
5 )j !xln3 ,B)J.X\/ZS Xer)Im.
7 e
6 a) [ cos® xsin2xdx; 6)j = (9—x2
0
e e — dx T o
% dx;
7 a)! o3 ! )  B) j(\/cosx+smx) X; 1)
! Vax+1
9 o 77 10 dX
8 (X=1)dx, % X°dX  Teos? xsin® xd (x=75)
a)£ x/§+1’6)jl+x']3)I %3l XXF)Jl+\/?
4 xdx
,6) ; 8) [(COS X ++/sinx )’ dx; r)
L algal s fem s
qu(l—xz)g'dx.
%2 sin® xd
10 POy ot oedx [ XOXL e
e )UT | Voos7 x 7 fintx-1y
0 “esin® xdx 2 L4 =X
11 *dx: dx.
a) J(X+2)e dX, 6)[@ '!(X 1) J. X6 X
7
12 %) j(x 5)e*dx; 6) jsm X c0s° Xdx; B)j r)jx V16 — x2dx.
13 7 2% toxdx % dx 9—x2d
a)J.XCOSXX6)Il+\/_ jm j\/ X2 dx.
0 ) sin® xdx dx % dx
14 X - - - -
a)!(x+6)e dx; 6)!W,B)I Il+4sinzx'
% In X sin”® xdx e X“dx
15 dx; 6
a)!xs X )J)“{/cosx x3 In Iw/ 16+ x*)




Howmep Bap. WHTerpaibl

16 a) j(x 77)cos3xdx 6) I */X_ixl B)I = J Vl;z(ZdX-
2\ - \/EA
% 2 XX gx/;dx © dx
2 : B . _
17 ) IXﬂn xdx; 6) !VF§§I3F__ )IJ_ ; )!xln3x

3 de —In2
;T 1—e**dx.
J /—sm ! 5 ) '!\/ e”*dx

18 a) I(x+4)e‘xdx

x*dx

7
? Y JarCthdX;@IJ +1;B)IJ25)ix Iw/ 1+x2)

20 2) j(x 1)e*dx; 6) jci’/;TXdX jxl 3 ,r)g\/mdx.
3amaua 2
BbIMHCIHTS II0MAb QUIYpbI, OrPAHMECHHON 3aIaHHBIMK THHHAMH. CIEIaTh 4ePTER
obnacty
Howmep Bap. VpaBHeHus THHHH

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.

9 4x-3y? =0; 4x+2y-1=0.

10 3x* +4y=0; 2x+4y+1=0,

11 y=x; Y=-X+2;y=x".




Howmep Bap. YpaBHeHuUs TMHUT
12 y=x%; y:x;y:4X.
13 X=4-y%; x=16 —-4y*.
14 y=X; y=X2;y=—2X+3.
15 y=4-x*; y=16 —4x*; y<8Xx-5.
= 2. :X " = —
16 y=x%y A,y 8x —15.
17 y=1-x?; yzxz;y2—32x.
18 X=y2; y:x;yZZ—X.
19 X=Yy?%; y:x;X+2y—3:O.
20 y=Xx-1, y=1-x*; y=(x-1)’.
3anayva 3
Brrancnuts O6’B€M TCJIa, OrPAaHUYCHHOT'O MMOBEPXHOCTAMMU, 11O U3BCCTHLIM IMOINICPCUHBIM
CEYECHHSM
Howmep Bap. [ToBepxHOCTH
1 7=2-x*-5y*; z=0.
2 z=4+,y>+2z%; x=5.
3 z=5—-/x*+4y?; 7=0.
2 2 4
4 X—+y———=1; z=1;z=0.
2 3
2 2 2
; XY g
4 5 6
6 z=1+.4xX*+y?; 2=2.
7 y=3++2x*+2%; Y=4.
8 X=3+y*+27°; x=4.
2 2 2
9 —X—+y—+z—:1; 0<x<2
1 4 4




Howmep Bap. [ToBepxHOoCTH
2 2 2
10 X Y 12 _1;,y=3
4 1 9
11 x=2-9y°-167%; x=0.
12 X=2-,y*+9z%; x=0.
13 z=1-x*+4y*; 1=0
2 2 2
14 x_+y_ Z—=1.
4 9 16
15 y=3-/x*+4z%?; y=0
X2 y2 Z2
16 ——+—=1; ZO, <2.
4 4 1 y y
17 7=2+X+9y*; z=4.
18 2=2-X"-4y*;z=0.
19 y=1-x*-4z%;y=0.
2 2 2
20 X_+y_+z_:1,y22.
1 4 9
3anayva 4
Beruuciuth 06beM Tena, 00pa3oBaHHOrO BpalleHHeM BOKpyT ocu OX ¢urypsl,
Ol"paHI/ILICHHOI\/JI JIMHUAMU. CJIGJ'IaTI) YCPTCIK
Howmep Bap. YpaBHEHUS JIMHUMI
1 y=-4x°; x=0; y=4.
2 y=-4x%; x=1; y=0.
3 y=4x’; x=0; y=4.
4 y=4x*; x=1;y=0.
5 y=1+8x% x=0;y=9.
6 y=4x%; x=0; y=-4.
7 y=-4x°; x=-1; Yy =0.
8 y=-4x°; x=0; y=-4.
9 y=4x*; x=-1:y=0.




Howmep Bap. VpaBHEHUs TMHHH
10 y=1+8x*; x=-1;y=1
11 y=(x-1)%; x+y=1
12 y=Inx; x=e.

13 y=1-x*; x+y=1.
14 X +y*=4; y>1.
15 X +y =1 Xx+y=>1
16 y=x' y=x

17 y =sinx; y=1; x=o0.
18 X +Yy =4; y>x;x=0.
19 y = COS X; yz%.
20 y=e"; y=e; x=0.

Kparkoe onucanue u perjiaMeHT BbINOJHEHUS

KontponbHast pabora 4 nmo teme "OmnpeneneHHbIM MHTErpan’ BBIIOIHIETCS CTYJEHTaMHU
CaMOCTOSATENIFHO BO BHEAYIUTOPHOE BPEMs U JIOJDKHA OBITh CIaHA MPENoAaBaTel0 Ha IPOBEPKY 10
3auéTHOM Henenu. Ha BbIMOSTHEHHE KOHTPOJIBHOM paboTel oTBoAMTCA 18 yacoB. Homep BapuaHTa
KOHTPOJIbHOM 3aJ]auM OINpEIeNsieTcs ¢ MOMOIIBI0 Tabnuibl 1 HaxoauTCs Mo MepBoil OykBe MMEHU
CTY/IEHTA.

Tabmumna 1
bykBa A b B r pi| E.E K,3 )51 K JI
No Bap. 1 2 3 4 5 6 7 8 9 10
bykBa M H,IO 0,4 I1 P c | T,1 Yy (ORC] X,
No Bap. 11 12 13 14 15 16 17 18 19 20

[Ipu BBIMOTHEHUU KOHTPOJBHBIX PadOT HEOOXOMAMMO CTPOTO MPHUACPKUBATHCA yYKA3aHHBIX
HUOKe mpaBuil. PaGoThl, BBIMOIHEHHBIE 0€3 COOMIOACHHUS JTUX MPaBUJI, HE 3aUUTHIBAIOTCS U
BO3BPAIAIOTCSI CTYACHTY JUIsl TepepabOTKH.
1. Kaxxgast KoHTpoJibHAs paboTa AOKHA OBITH BBIIIOJIHEHA B OTACIBHON TeTpaau B KIETKY CHHUMHU
WM 4YepHBIMH 4YepHUIamMu. HeoOXoIuMo OCTaBISTH MOJs MHUpUHOW 4 - 5 CM I 3aMedaHuid
pELICH3EHTA.
2. B 3aronoBke paboThl Ha 00JIOKKE TETpagadl JOJKHBI OBITh SCHO HANMMCAaHBl (amiius, UMs U
OTUECTBO CTYJCHTA, Ha3BaHUE UCIHMILIMHBI, HOMEP KOHTPOJBHON pabOThI; 3[eCh KE CIEHyeT
yKa3aTh Ha3BaHUE y4eOHOIO 3aBelleHUs, JaTy OTCHUIKM paOOThl B MHCTUTYT U ajpec cTyneHTa. B
KOHIIE pa0OThI CIIEAYET MOCTABUTH 1Ty €€ BBIMOIHEHHS U MOAIUCH CTYACHTA.
3. B paboty nomxHbI ObITH BKIIOUEHBI BCE 3a7]a4l, yKa3aHHBIE B 3aJIaHUU, CTPOTO I10 MOJ0KEHHOMY



BapuaHTy. Pemienus 3aqa4 Hal0 pacnoiarath B MOPSIKE BO3PACTAHUS KX HOMEPOB.

4. Ilepen pemieHUEM Kak10i 3a7a4u Ha/10 OJHOCTRIO BhITUCATh €€ ycnoBue. Ecnu ycrnoBue 3anaun
uMeeT oOmy0 (QOpPMYIHPOBKY, TO, NEPENHUCHIBas €ro, cleayer oOIIue JaHHbIE 3aMEHUTD
KOHKPETHBIMHU, B3STBIMH M3 CBOEro BapuaHTa. He creqyer NpUCTynaTh K  BBIIOJHEHHUIO
KOHTPOJIBHOTO  3aJaHusi, HE pEIIMB JOCTaTOYHOIO KOJIMYECTBA 3aJad [0 MaTrepuany,
COOTBETCTBYIOIIEMY 3TOMY 3a7aHui0. OIBIT MOKA3bIBAET, YTO Yallle BCEr0 HEYyMEHUE PEUIUTh Ty WU
MHYIO 33/1a4y KOHTPOJILHOTO 3aJJaHus BBI3BIBAECTCS TEM, YTO CTYACHT HE BBIOJIHUII 3TO TpeOOBaHUE.
5. B mpopenieH3upoBanHOi paboTe CTYIEHT A0JKEH UCIPABUTh OTMEUEHHBIE PELIEH3EHTOM OLIMOKU
Y YYECTh €r0 PEKOMEH/IAlIUK U COBETHI. PerieH31n mo3BOJISIOT CTYIEHTY CYJIUTh O CTENICHU YCBOCHUS
COOTBETCTBYIOILIETO pa3jieia Kypca; yKa3blBalOT Ha UMEIOIIHUECs Y Hero MpoOenbl, Ha KelaTeIbHOe
HampaBlieHue paboThl; MOMOTAT CPOPMYITUPOBATH BOIMPOCH I TIOCTAHOBKHM WX TMEPe]
npenogaBareneM. 3auTEHHbIE KOHTPOJIbHBIE Pa0OThI MPEIbSABISIOTCSA CTYACHTOM IIPH CAaye 3aueTa
WIM SK3aMEHa.

Kpurepumn oneHku:
- OLICHKA «3aYTEHO» BBICTABJISETCS CTYJIEHTY, €CJIM IPaBUIIbHO BBINOIHEHO HE MeHee 70 % 3anaHuil;
- OLICHKA «HE 3a4TEHO» BBICTABJISETCS CTYACHTY, €CIIH IIPaBUIIbHO BBINOIHEHO MeHee 70 % 3anaHuil.



7.3. OueHo4YHbIe cpeICcTBAa [Jisl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA

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 nuddepennman pynkiuu. Gopmyna ero Beruucienus. Tadnuma auddepeHnnanos
4 |oCHOBHBIX. dyIeMeHTapHbIX (yHKIm Vcnonp3oBanue nuddepeHnuana B MPUOTMKEHHBIX
BbruncieHusx. [lpumep.
5 |IIpomsBoansie u auddepeHnnanbl BRICIINX TOPSIKOB.
5 HeoOxoarMbple M JOCTaTOYHBIE YCIIOBHMsI BO3pacTaHuss W yObIBaHUs Ju(depeHIupyeMoit
(byHKIHN.
7 Uro Takoe oSkcTpeMymbl (min u max) Qyakuuu. KakoBsl He0OXOIUMBIE —YCIOBHUS
CYLIECTBOBAHMSI SKCTPEMYMa.
8 |locraTouHple yCIIOBHE CYIIECTBOBAHMS Min U max.
9 [Teopemsl Poxs, Jlarpamka, Komn.
10 |[IpaBuia JlonmTans packpbITUSI HEONPEAEICHHOCTEH
11 Dopmynel Teitnopa u Makiopena juist gyHkiun f(X) U MX UCHOIB30BAHUE JJIsI BBIYMCICHUN
3HaYEHUI (QYHKIINHU C 3aJJaHHON TOYHOCTBIO.
12 [ToHsATHE BBITYKJIOCTH U BOTHYTOCTH I'paduka GyHKIH B Touke. HeoOXoaumMble 1 TocTaTOYHbIE
yCJIOBUS BBIYKJIOCTH (BOTHYTOCTH) rpadyika GyHKIIMHU B TOUKE.
13 [Toukwm nepern6a rpaduka GyHKIHU. Y CIOBHE CYIIECTBOBAHHS TOUEK Nepernoa.
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 Ha3pIBaeTCs YaCTHBIM IPUPAIIEHHEM M YaCTHOM MPOM3BOAHON (PYHKIIMHU HECKOIbKUX
nepeMeHHbIX. Kak HaxonsT yacTHele pousBoaHble. [Tpumep.
UTo Ha3bIBAIOT MOJHBIM IpPUpAIIEHUEM M MOJHBIM AU(depeHnrnaroM (yHKIIMH HECKOIbKUX
18 [mepemenHbIx. @opMmysia I BEIUMCIEHUS MONIHOTO U depenuana. Mcnoab3oBaHue NOTHOTO
g depennmana s npubIIMKEeHHBIX BeluncieHui. [Ipumep.
19 [YactHble NpOU3BOJIHBIE OT CIOXKHON (PYHKIIMU HECKOJIIBKHUX ITEPEMEHHBIX.
20 |YacTHbIe MPON3BOAHBIEC OT (YHKIIMU HECKOIBKHX MIEPEMEHHBIX, 3aJJaHHON HESBHO.
21 |Yactable mpon3BoaHbIe BeicHX nopsiakoB @HIT. Cmemanabie MPON3BOAHBIE U X CBOWCTBO.
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 (GyHKIMHU 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 HeonpeAeIeHHbIH nHTerpan i Gyakuu f(x). [Ipumepsr.

28

CBOIiCTBa HEOINIPEIETIECHHBIX MHTETPAJIOB.

29

Ta6J'II/II_[a HECOMPCACIICHHBIX 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, HHTETpupoBanue apodeit 1,2,3 Tuna.

33

aTerpupoBanue panMoHANbHBIX  (DYHKIUMHA. (TpeACTaBIEHUH HENMPAaBUIBHOH JIPOOHOA
paliMoHanbHON (PYHKIMM B BUAE CyMMbl MHOTOWIEHA U MPABUIBHON JPOOHO-pallMOHAIBHON
(byHKIMU; TeopemMa O NPEACTABICHUU MPaBUIBHOW JPOOHO-PAMOHANBHOW (YHKIIMU B BUJE
CYMMBI IPOCTEUIIINX APOOCH).

34

HTerpupoBanre TPUTOHOMETPUYECKUX (DYHKIIUH.

35

HTerprpoBanue HpparoOHAIBHBIX (DYHKITHIA.

36

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

37

UTo Takoe onpeaeneHHbIN nHTEerpan? KakoB ero reoMmeTpuyecKuii CMbIC?

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 BBIYMCICHUST ONPEAEIEHHOTO MHTErpajga U ycCJIOBUE €€
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'ISIpHOfI 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 OCCKOHEUHBIMHU npeaciiaMu. 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 MHTETPajJoB € OECKOHEYHBIMU TMpeAesiaMu U

HECOOCTBEHHBIX MHTETPAJIOB OT (DYHKIIMA, MIMEIOINX Pa3pbIBBI 20T0 pojAa

7.3.2. Kpurepuu u HOPpMBbI OLlEHKH

Cemectp

dopma
NpoBeJeHUsA
NPOMEKYTOYHOM
arrecTauuu

Kpurepun u HOpMbI OLIEHKH

CTyleHT Noay4yuI1 3a4€T 10 BCEM
KOHTPOJIBHBIM paboTaM ceMecTpa,
«3a4TEHOY MIPaBWJILHO PELINII 3a/auy OuseTa
¥ OTBETUJI XOTsI ObI HAa OJIUH

1 3auér .
TEOPETHYECKUI BOIIPOC OmieTa

CTyZeHT He MOoTy4HJI 3a4ET XOTs
«HE 32UTCHO» OBI TI0 OJTHO¥ U3 KOHTPOJIBHBIX
paboT cemecTpa WK He Perl




Cemectp

dopma
NpoBeIeHus!
NMPOMEKYTOYHOM
arrecTaumu

Kpurepuu u HopMbI OLIEHKH

3ajauy OWJIeTa WM HE OTBETHII HU
Ha OJTUH U3 TCOPETHUCCKUX
BOITPOCOB OWJjIeTa




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.
IInnauyes. — Mocksa : MTHOPA-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”

Pxxesckuii C.B.

Bricmrast matemaTuka : yueonuk / C.B.
PxeBckuil. - Mocksa : Undppa-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”

Haaunos 1O.M. ,
Kyp6enko JL.H. ,
Huxonosa I A. ,
Huxonosa H.B., Hypuesa
C.H.; mon pen. XKypbenko
JL.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 oOpa3oBaHue:
bakanaBpuar). - TekcT : 2IeKTpOHHBIH. -
URL:
https://new.znanium.com/document?id=327
832

YuyebHoe mmocodue

2019

ObC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenxo 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., HypueBa | 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 JIMTEPATypPa
Tun (yueOHHMK, ydeOHOE KOHH%CTEO i
HAY4YHOM
Ne nocooue, yueoHo-
ABTOpBI, COCTABUTEJH 3arsiaBue (3aroJioBOK) I'op u3panus ondamorexe /
n/n MeTOoAnYecKoe mocoome,
HaumenoBanue
NPAaKTHKYM, JP.) 3EC
1 | Kysnenos 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 | @ununosa E.E. | Marematuka: Yueonoe nocooue / E.E. VYueOHOE mocodue 2015 29bC
Cepreena /1.B., ®ununosa, [[.B. Cepreesa, “ZNANIUM.COM”
Cno6onackas 1.H. N.H.CnoGoxckas - Bonorga: 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 MEeTOAHYECKOe Mocodue,
HpPAKTHEYM, 1p.) HaumeHoBaHnue
P » AP 9BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U, Bricmas maremaruka. Yacte 1 : yuebHoe VY4aebHOe mocobue 2016 3BC
EpmakosaI'. 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 mpogeccHOHANBHBIX 0a3 JaHHBIX U MH(POPMANMOHHBIX CHPABOYHBIX
cucrem

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

- Scopus [Dnekrponnsiii pecype] : pedeparuBHas 6aza manubix. — Netherlands: Elsevier,

2004— . — PexxumM jocTyma : scopus.com. — 3ariL. ¢ 3kpana. — S13. pyc., aHri.

- Elibrary [Dnexkrponnsiii pecypc] : Hay4dHas 3j1eKTpoHHas Oubimoreka. — Mocksa : HOB,
2000~ . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

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

- Science Direct [DaekTpoHHBIH pecypc] : KOJJIEKIHsS 3JICKTPOHHBIX KHUT H3aTEIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum noctyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. aHrm.

- 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. [lepeueHb MPOrPaMMHOIo0 odecneyeHu st

0 PexkBH3UTHI 10I0B
N HaumenoBanue I1O ¢ 3 1010 ? pa
n/n (mata, HOMep, CPOK JeHCTBHUA)
1 Windows Oeccpounas
2 Office Standart Oeccpounas

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

HaumenoBanue 000py10BaHHBIX Y4€OHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00BEKTOB 1JIsl NPOBECHUS

n/m | MpPaKkTHYecKHUX U JJa00paTOPHBIX 3aHATHIA,
NOMEILECHUH /151 CAMOCTOATEIbHOMN

paboThl o0yuaoumxcs (HoMep ayaAuTOPUN)

ITepeyenb 0CHOBHOTO 000pYAOBAHMA

YueOHast ayautopus s mpoBeneHus 3aHATHil | CTONbI yYeHWYECKHE JIBYXMECTHBIE U
JIEKIIMOHHOTO THUIA. YueOHasi ayAuTOPHUs IS | TPEXMECTHBIC (MOHOOGJIOKH) ,CTOJ
MPOBEJICHUST 3aHITHI CEMHHApPCKOTO THTA. | MPENoiaBaTelbCKUH, CTYN
YyeOHass  aymuTopusi  JUIA  KypCOBOTO | MPEIOJaBaTeIbCKUN, JO0CKa ayJuTOpHas
MPOEKTUPOBAaHMs  (BBITIOJTHEHUS KYPCOBBIX | (MeToBast)

pabot). YueOHast ayauTopus AJis TPOBEICHUS
TPYMIOBBIX u WHWBUIYaTbHBIX
KOHCyNbTaui. Y4eOHass ayauTopust IS
MIPOBEJICHUS 3aHATUNA TEKYIIEr0 KOHTPOJS U
npomexyrounoii arrecrarmu (I'-440)

YyeOHast ayautopus s mpoeneHus 3ausatuil | Cron MPEernoaaBaTeIbCKU., Cromsr
CEMHHApPCKOro TUMa. YuyeOHas ayIuTopus Ui | ydeHUYecKrue (HauepTaTeiabHbIe) , CTYJIbS,
KYpPCOBOTO TPOEKTHPOBAHUS (BBIMIOJHEHUS | JOCKA ayIUTOpHAs (MenoBas)

KYpPCOBBIX PaboT). YueOHas ayauToOpusi IJis
MPOBEJICHUS] TPYIIOBBIX M WHIUBUIYAIbHBIX
KOHCYNbTallui. Y4eOHass ayauTopust IS
MIPOBEICHUS 3aHATHUH TEKYIIEro KOHTPOJS U
npomesxyrounoit arrecraruu (I'-405)




HaumeHoBaHue 000pPy10BAHHBIX Y4EOHBIX
Ka0UHEeTOB, JJA00pPaTOPHii, MACTEPCKUX U

Ne JAP. 00bEKTOB /IJIsl IPOBEIeHUs
N IlepeyeHb OCHOBHOTO 000PY10BaAHMS
/0 | NPaKTHYeCKUX U JIa0OPATOPHBIX 3aHATHI,
NOMeIeHUuH JJISI CAMOCTOATEILHOM
padoThl o0yuyaoumxcs (HoMep ayAUTOPUN)
3 [Tomemenue st caMocToATenbHOW paboThl | CTOINBI yUeHUYECKHE, CTYIIbs yYeHUUYECKHE,

crynentos (I'-401)

I1K ¢ BeIxo0M B ceTb MHTEpHET
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