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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Ilens OCBOCHHMS MUCIMIUIMHBI — OBJIQJICHUE COBPEMEHHBIM ammapaToM MaTeMaTHKH JIJIs
I[aﬂbHeﬁ]HeI‘O HCIIOJIb30BAHUSA B APYTIUX O6J'IaCT$IX CCTCCTBCHHOHAYYHOI'O 3HAHUA W AUCHUILIMHAX
€CTECTBEHHOI'0 COJICPXKaHUs, MPHOOPETCHUE TEOPETUYECKUX 3HAHWH 10 OCHOBHBIM pasjieiam
AUCHOUIUIMHBI, TMOATOTOBHUTL K H3YUYCHHUIO U IMPUMCHCHUIO MATCMATHUYCCKUX MCTOOOB B
poeCcCHOHATIBHON JEATEIbHOCTH, K CAMOCTOSATEIILHOMY H3yYCHHIO TE€X Pa3/elioB MaTeMAaTHKH,
KOTOPbIC MOTYT MOTPEOOBATHCS JOMOJIHUTEILHO B MPAKTUYCCKOH M HCCIIEI0BATEILCKOW padoTe;
bopMUpOBaHHE  MaTEeMaTHYECKOTO, JIOTHYECKOrO0 W aJrOPUTMHUYECKOrO  MBINUICHHS U
MaTeMaTHYECKOH KyIbTyphl OaKagaBpa.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

JIMCUMIUTMHBL M TPAKTUKHA, HA OCBOCHUU KOTOPBIX Oa3upyercss MaHHas JUCIUILIMHA!
"Bricias maremaruka 1",

JIMCUUIUIMHBI ¥ IPAKTUKH, AJIS1 KOTOPBIX OCBOEGHUE NAaHHON TUCLMIIMHBI HEOOXOJUMO Kak
npenuectsyromiee: "Boiciiast marematuka 3", "®usuka", "Mexanuka'.

3. Ilinanupyembie pe3yJibTaThl 00y4YeHUs

dDopmupyeMbie U HNuaukaropsl
KOHTPOJIMpyeMble AOCTHKECHUS IlnannpyemMsble pe3y/ibTaThl
KOMIIeTeHIIUH KOMIIeTeHIHii o0yueHust
(Ko M1 HAMMEHOBAHUE) (Ko ¥ HAMMEHOBAHUE)

OIIK-1. Ymenue 3HaTh: OCHOBHBIE MMOHATUS JTUHEHHON

HCI0JIb30BaTh OCHOBHBIE Y BEKTOPHOM alireOphl,

3aKOHBI aAHAIIMTUYECKON r€OMETPHUH, METObI

€CTECTBEHHOHAYYHBIX MaTeMaTUYeCKOIo aHallu3a 1

JUCLUILIMH B MOJICTTUPOBAHUS, HEOOXOAUMBIE JIJIs

npodeccnoHanbHOM uAeHTUPUKAIIH, (GOPMYITHPOBAHUS

NEeSATEIbHOCTH, IPUMEHSTh U perieHus mpodecCHOHATBHBIX

METO/Ibl MATEMATUYECKOTO 3aja4.

aHanu3a u YMeTh: BBISBISTh

MOJEIIUPOBAHUS, €CTECTBEHHOHAYYHYIO CYIIIHOCTb

TEOPETUYECKOTO U TEXHUYECKUX U TEXHOJOTUYECKUX

AKCNIEPUMEHTAIBHOTO po0eM U poecCHOHATBLHBIX

UCCIIETOBaHUS 3a/1a4, IPUBJIEKATh ISl X PEIICHUS
COOTBETCTBYIOIIUM MAaTEMATHYECKHI
anmnapar.
BraneTs: HaBbIKaMH HCTIOIb30BaHUS
OCHOBHBIX 3aKOHOB M METOJIOB
BBICIIICHT MaTEeMAaTHKH,
MaTeMaTUYeCKOro MOJEITUPOBAHUS
JUISL UACHTU(UKAIIHH,
(bOpMyIHUPOBaHUS U PEIICHUS
npodeccuoHaNBHBIX 3a]a4




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0nbem, KOHTPOJIst
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
PaGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyib 5. Jlex 1 3aauu, IPUBOISALINE K [IOHATHUIO 2 2 -
JluddepenunanbHbie IPOM3BOIHOM, MpaBUIIa
MCUHUCIICHUS Qg depeHIpoBaHus GYHKIUU
(byHKIIMN OJTHOU
[IEPEMEHHOMN
Monyib 5. Cp [TpousBoaHbIe GYHKINN SIBHOH, 2 28 -
JluddepenunanbHble HESIBHOM, 3a/laHHOM MMapaMeTpUYECKH.
MCUMCIICHUS Juddepennman, npudIMKeHHBIE
(byHKLHN OJHOM Bbruucienus. [Ipasuna Jlonurans.
[IEPEMEHHOMN
Monyns 5. IIp1l Haxoxnenue npous3BogHoN QyHKIUH, 2 2 -
JluddepenunanbHbIe 3aJJaHHbIX SIBHO, HESIBHO,
MCUMCIICHUS napamerpudecku. Jlorapupmudeckoe
(byHKIIUN OJTHOU muddepeHIpoBaHue
[IEPEMEHHOMN
Monyns 5. Jlex 2 [Tonstue nuddepenumana GyHKIUH. 2 2 -
JluddepenunanbHbIe [Tpon3BoIHBIE BBICIIUX MOPSIKOB.
VICUMCIICHUS Juddepernunansl BHICIINX TOPSIKOB.
(byHKLINN OJHOM
[IePEMEHHOMN
Monyns 5. Ip 2 Haxoxzaenue BTopoit u BbllIe 2 2 -
JluddepennunanbHbie IPOU3BOJIHBIX (PYHKIUH, 3a]JaHHBIX SBHO,
VCUMCIICHUS HESIBHO, ITAPaMETPUUYECKH.

(byHKLINU OJTHOM

MepEMEHHOMN




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyib 5. Jlex 3 [Tpumenenne quddepennnana K 2 2 -
JluddepenunanbHbe npuOIMKEHHBIM BbluucieHusM. [IpaBuna
VICYMCIICHUS Jlonurasns.
(byHKIIUN OTHOU
[IEPEMEHHOMN
Monyns 5. IIp 3 Brruncnenmne QpyHKuuii ¢ TOMOIIbIO 2 2 -
JnddepeHnnanbHbIC muddepeHnman. Berauciienne npeaenos,
MCUHCIICHUS UCIOJb3Yys npaBuia Jlonurans.
(yHKIIUY OJHOU
[IEPEMEHHOMN
Monyib 5. Jlex 4 HccnenoBanue GyHKIHA TPU TOMOIITN 2 2 -
JudbdepennmaibHbIe MIPOU3BOHOM.
MCUMCIICHUS
(byHKLINN OJHOM
[IEPEMEHHOMN
Monyns 5. Ilp 4 KonrtponbHas padora 1 o Teme 2 2 25 - KonTtponbHas padora 1
JnddepeHunanbHble "IuddpepeHuranbHble UCUUCICHUS 10 TEME
VCUUCIICHUS (byHKLIMU OHOM nepeMeHHOn" " luddepennmanbHbIe
(yHKIIMN OJHOU ycuyKrcIeHus: QyHKIUU
[IEPEMEHHON OJIHOM NepeMEeHHOM"
Monyns 6. Jlex 5 [Tonsitue ®HII. YactHble pou3BOAHBIE 2 2 -
DyHKIUH U 1uddepeHuansl IepBoro nopsaka
HECKOJIBKUX
MepEMEHHBIX
Monyis 6. Cp @DYHKIIMM HECKOJIBKUX ITEPEMEHHBIX. 2 28 -
DyHKIUN [IpousBoaubie u qudepeHman.
HECKOJIbKUX [TpuGinKEHHBIE BEIYUCITICHHUS.

[MePEMEHHBIX

KacarenpHast 1 HOpmab.




Bun

®DopMbI TEKYLIETO

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyib 6. IIp5 YacTHble IPOU3BOJIHBIE U 2 2 -
DyHKINH b depeHIabl IepBOro Mopsiika.
HECKOJbKUX JuddepernmpoBane HeIBHON
[ePEMEHHBIX GbyHKIHH.
Monyns 6. Jlek 6 [TpousBoaubIec 1 TUdPepeHITHATBI 2 2 -
DyHKIUU BbICcIINX nopsakoB OHIIT
HECKOJIbKUX
[IEPEMEHHBIX
Monyns 6. IIp 6 IIpousBoaubie Bricux nopsakos OHIIL. 2 2 -
DyHKIUN [Tpumenenue nmomHoro auddepenimana k
HECKOJIbKUX NpUOIKEHHBIM BBIYHCIICHUSM
[EPEMEHHBIX
Monyis 6. Jex 7 KacarenbHast I10cKoCTh 1 HOpMaJIb K 2 2 -
DyHKIUH noBepxHocTu. JkctpemyM OHII,
HECKOJIBKUX HE00XO0/IMMBbIE U JOCTATOUYHbIE YCIOBHUS.
[EePEMEHHBIX
Mopyns 6. IIp 7 KonTponbHas pabota 2 o Teme 2 2 25 - KonTponbnas pabota 2
DyHKIHH "@YHKINY HECKOJIBKUX MEPEMEHHBIX " o TeMe "DyHKIun
HECKOJIBKUX HECKOJBKHUX
[IEPEMEHHBIX MepeMEeHHbIX"
Mogyns 7. Jlex 8 [ToHsATHE HEONIPENEIEHHOTIO UHTErpaIa. 2 2 -
Heonpenenennsiit HenocpencrBeHHOE HHTErPUPOBAHUE.

MHTErpaJl.

I/IHTerI/IpOBaHI/Ie 10 9aCTiAM




®DopMbI TEKYLIETO

Bux . HaumeHoBaHue TeM 3aHATHH Oo0bem, KOHTPOJIS
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGoThi (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Mopyns 7. IIp 8 Brruucnenue HeonpenenéHHbIX 2 2 -
HeonpeneneHnnblii HWHTETPaIOB METOJIOM
MHTETpaJl. HENOCPEJICTBEHHOTO UHTETPUPOBAHUS U
METO/I0M MOABEACHUS 110/
g depeHman
Moayis 7. Jlex 9 HNuTerpupoBanne paruoHaIbHBIX 2 2 -
Heonpenenennslit GyHKIMI 1 qpobeit
MHTErpaJl.
Monyns 7. Cp Heonpenenennsiit unTerpan. Metobt 2 27,75 -
Heonpenenennslit WHTErPUPOBAHUA.
MHTETpaJl.
Monyns 7. IIp 9 Brruucnenue HeonpenenEéHHbIX 2 2 -
HeonpenenenHslii WHTETPAJIOB METOJOM MTOJACTAHOBKU U
MHTETpaJl. METOJIOM UHTEIPUPOBAHUS 110 YACTAM
Monyns 7. Jlex 10 HMHTerpupoBaHue TPUTOHOMETPUUECKHUX 2 2 -
Heonpenenennsiit (GyHKIHIA.
MHTETpaJl.
Monyns 7. IIp 10 Brruucnenue HeonpenenEéHHbBIX 2 2 -
HeonpenenenHslii WHTETPAJIOB OT PAllMOHAJIBHBIX U
MHTETpaJl. TPUTOHOMETPUUECKUX (PYHKIIMM
Monyns 7. Jlex 11 WHTerpupoBaHue UppaliOHAIBHBIX 2 2 -
Heonpenenennsiit byHKIMMA
MHTETpaJl.
Monyns 7. IIp 11 Brluncnenue HeonpeaeneHHbIX 2 2 -
HeonpenenenHslii MHTETPAJIOB OT UPPALMOHATIBHBIX
MHTETpaJl. byHKIMI




Bun

®DopMbI TEKYLIETO

MHTETpaj

. HaumeHoBaHue TeM 3aHATHI Oo0bem, KOHTPOJISA
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyisb 7. Jlex 12 MeTo/1bl UHTErPUPOBAHUS 2 2 -
HeonpeneneHnnblii
MHTETPa.
Monayns 7. Ip 12 Konrponbnas padora 3 o Teme 2 2 25 - KonrtpomnsHas pabdora 3
Heonpenenennsiit "Heonpenenéuuspiii uaTerpan” 10 TeMeE
MHTErPAJL. "Heonpenenénuslii
Monyis 8. Jlex 13 [TonsiTue onpeneneHHOro HHTErpana. 2 2 -
OnpeieeHHbIN ®opmyna Herotona-JleitOnuma.
VHTETpall WHTerpupoBaHue MOACTaHOBKOM,
WHTETPUPOBAHUE 110 YACTAM
Monyns 8. Cp Boruncnenue onpeneneHHbIX 2 28 -
OnpeeneHHbIi UHTETPaIOB. MeToAbl HHTETPUPOBAHHUS
MHTErpal
Monyns 8. Ip 13 Brruncnenue onpeneiaeHHbIX 2 2 -
OnpeneneHHbIH UHTErpajoB. MeTo/] 3aMeHbI ITepeMEHHOM
WHTETpaT ¥ METOJ] HHTCTPUPOBAHHUS I10 YaCTSIM B
OTIpe/IelIEeHHOM MHTErpaje
Monyns 8. Jlex 14 I'eomeTprueckue NpuUIoKeHUs 2 2 -
OrnpeesieHHbIN OnpeAesEHHOrO HHTErpala
MHTETpal
Monyns 8. IIp 14 Brruucnenue mioniaan KpuBOJIMHEHHOM 2 2 -
OmnpeneneHHbIH Tparenuu, 00beMa Tea BpalleHus ¢
MHTETpa MOMOIIBIO OTIPEJIEIEHHOT0 HTEerpaa
Moy 8. Jlek 15 dusnuecKkue MpUI0KEHH 2 2 -
OmnpeneneHHbIH OTIpeIeIEHHOT0 UHTEerpaia




®DopMbI TEKYLIETO

Cxema pacyera UTOroBoro 6ajia
(CymMa GayuioB 1mo BceM ydeOHBIM MEPOIPHUSITHSM, MTPEAYCMOTPEHHBIM B Kypce + pe3yJibTaThl HTOrOBOT'O TECTUPOBAHMUS ), pa3eiEHHas Ha 2.

B . HaumeHoBaHUe TeM 3aHATHH Oo0bem, KOHTPOJIS
Monayasb (pa3agen) | y4eOHOM . Cemectp banabl | UHTEepakTHuB, 4.
paGOTbHI (yueOHOii padoThI) q, (HauMeHOBaHHUe
OLICHOYHOI0 CPeACTBA)
Monyns 8. IIp 15 Brruuciienue paboThl mepeMeHHON CHIIBI, 2 2 -
OrnpeeneHHbIi JaBJICHUS ra3a U KUJIKOCTH U JPYTUX
MHTETpaT (U3HYECKUX BEIMYMH C TIOMOIIIBIO
OTIpeIeIEHHOT0 UHTEerpaia

Monyns 8. Jlek 16 HecoOcTBeHHBIE HHTETPATIBI 2 2 -
OrnpeesieHHbIN
MHTErpal
Monyns 8. IIp 16 HccnenoBanue Ha CXOIUMOCTD 2 2 -
OrnpeesieHHbIN HecoOcTBeHHBIX uHTerpaioB | u Il pona.
MHTETpal
Monyns 8. Jlexk 17 HroroBoe nmoBTOpeHME 2 2 -
OrnpeesieHHbIN
MHTETpa
Monyns 8. IIp 17 KonrtponbHas padota 4 o Teme 2 2 25 - KonTtponbHas pabora 4
OrnpeesieHHbIN "OnpeneneHHbI HHTETpaT" o Teme "OnpeneneHHbIHI
MHTETpal MHTETpai

Tect Hrorosoe TectupoBanue uepes LT 2 2 100 - TectupoBanue

ITA [TpomexyTodHas aTTectanus (3a4€T 1Mo 2 0,25 -

HAKOMUTEIbHOMY PEUTHHTY)
Hroro:; 180 100



5. O0pa3oBaTebHbIE TEXHOJIOTHU

B mucnummae "Beiciias MmaTemaTuka 2" UCIOIB3YIOTCS

TEXHOJIOTHS MOJIYJILHOTO U OJIOYHO-MO Ty TbHOTO 00yUeHus (CoepkaHre yaeOHOro MaTepraa
KECTKO CTPYKTYPUPOBAHO B LIEJSIX €T0 MAKCUMAJIbHOT'O YCBOCHHS, COMPOBOKIAETCS 0053aTeIbHBIMU
0JI0KaMu yIpa>KHEHUN U KOHTPOJIA);

TEXHOJIOTUSl pa3BUBAMOLICr0 00y4eHus: (IpPOBEJACHUE JEKIMH, MPAKTHUECKUX 3aHSATHIA,
KOHTPOJIBHBIX padoT, 3auéTa);

TexHojorus nuddepeHrpoBaHHoro oO0ydeHus (MpeaiararoTcs 3alaHus pa3InyHOr0 YPOBHS
CJI0’KHOCTH);

MH(OPMaLIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTMH (IPUMEHEHUE YYEOHBIX SJIEKTPOHHBIX
U3J1aHUM, pecypcoB ceTu HTepHET, OCYIIECTBICHHE TECTOBOI'O KOHTPOJISI 3HAHUMN ydaluxcs).

6. MeToanuyecKkue YKa3aHHUus 110 0CBOCHUIO TUCHUIIIMHBI

OCHOBY TEOpPETHUYECKOTO0 OOYYEHHUsS CTYAEHTOB COCTaBISIOT JIEKLIMH, B XOJA€ KOTOPOH
IpenoaaBaTelb u3jiaraeT OCHOBHbIE, HanOoJIee CI0KHBIC MOHSATHUS TEMBI, & TAK)KE CBA3aHHbBIE C HEMl
TEOPETUYECKHE U MPAKTUYECKUE MPOOJIEMbI, TaET peKOMEHAAMH Uil NPAKTHUYECKOIO 3aHATUS U
YKa3aHUA JUIsS BHITIOJTHEHUS] CAMOCTOATEIbHONU PaboThI.

B Xozme IeKIMOHHBIX 3aHATHH OO0ydYaroOUIeMycsi HEOOXOAMMO BECTH KOHCIIEKTHPOBaHHUE
yueOHOro Martepuana, oOpamias BHUMaHHE Ha (POPMYIHPOBKH, PACKPBIBAIOIIME COJEp:KaHUE
u3ydaeMoi nuciuruinHbl "Beicmas maremaruka 2", )KenaTeabHO OCTaBIATh B pa0OYMX KOHCIIEKTaX
MoJis, Ha KOTOPBIX JenaTh IMOMETKH, MOJYEPKUBAIONIME OCOOYI0 Ba)XKHOCTh TE€X WM HWHBIX
TEOPETUYECKUX TTOJIOKECHHI.

CaMocrosiTenbHass paboTa CTYIEHTOB SIBIISICTCS BaKHBIM BHJIOM Y4e€OHOW AESITeTbHOCTH.
CamocTtosTenbHass paboTa BBINONHIETCS BO BHEAYJUTOPHOE BpeMs MO 33aJaHUI0 U IpU
METOJMYECKOM PYKOBOJCTBE MPEMOIaBaTENs, HO 0€3 ero HEMOCPEACTBEHHOTO YUacTHS.

B mporecce camocTosTensHOM pabOThI CTYJACHT MPUOOPETaeT HABBIKM CAMOOPTAHH3AIIHH,
CaMOKOHTPOJISl, CAMOYTPABIICHUSI U CTAHOBUTCS AKTUBHBIM CaMOCTOSITENIbHBIM CyObEKTOM y4eOHOM
JESITEIbHOCTH.

B Xxole mOAroTOBKM K IPAKTUYECKUM 3aHATHSM CIEAYET M3YyUUTh KOHCIEKTHI JIEKLUH, U
PEKOMEH/I0BaHHYIO JIUTEPATYPY, YUECTh PEKOMEHIallMH IPENo1aBaTesl.

Ha nmpakTudeckux 3aHATHSIX CTYAEHTHI PEHIAOT 3a1a4M 0] PYKOBOACTBOM IIPENOABATEINS.
[TpakTHueckue 3aHATUS TOCBALIEHBl M3YyUYEHUIO HauOoJiee BaXKHBIX M CJIOXHBIX TeM Y4eOHOI
JUCLUIUIMHBI U CITYKaT JUIsl 3aKpEIUICHUS] U3yUYEHHOI0 MaTepHaia.

BaxxHpIM KpUTEpUEM YCBOEHUSI TEOPUH SIBJISETCS YMEHUE pelaTh 3ajjaud Ha MPOWIEHHBIN
marepuai. llpu pemeHuMn 3agay HYXHO OOOCHOBaTb KaXJbli 3Tam pELIeHHs, HCXOAS U3
TEOPETUUECKUX MOJIOKEHUI n3ydaeMoro Kypca. Eciiu cTyieHT BUIUT HECKOJIBKO MyTEN peleHus, TO
OH JIOJDKEH CPaBHUTh UX U BBIOpATh caMblil pallMOHAJIbHBINA. Pemenue 3aqauy 1 npuMepoB cienyer
u3Jarath MoApoOHO, BBIYUCIIEHUS pacrojaraTtb B CTPOrOM MOPSAKE, OTAENsis BCIIOMOTraTeNbHbIE
BBIYUCIIEHUSI OT OCHOBHBIX. [10TydeHHBIH OTBET cieayeT NpoBepsATh CIOCO0AMHU, BHITEKAIOIIUMH U3
CyllecTBa JaHHOW 3amaud. PemieHue 3amgay oOmpenenéHHOrO THUMA HYXHO MPOAODKATH J0
nproOpeTeHus TBEPIbIX HABBIKOB B PEILICHUH.

1o 3aBepIIeHNIO N3YyUEHUSI MOAYIISI IIPETOAaBaTeNb IPOBOJUT KOHTPOJIBbHYIO PaboTy € LIEIbI0
NPOBEPKH U OLIEHKU 3HAHUM U yMEHUH CTYIEHTOB. 3aJaHHsl KOHTPOJIbHOW pabOThl JOJDKHBI OBITH
BBITMIOJTHEHBI aKKYPATHO, MOCJIEI0BAaTENIbHO, 0O0CHOBAHUE PEIIEHUS M OTBET 0053aTEeNbHBI B KAXKIOM
3agaHud. lIpu BBINOJHEHWM KOHTPOJIBHBIX pabOT HE JOIYCKAaeTcs HCIOJIb30BaHUE MOOMIIBHBIX
YCTPOMCTB U Tr'aJI’)KETOB.

IIpy NOArOoTOBKE K WMTOrOBOMY TECTUPOBAHUIO CTYAEHT JOJDKEH IIOBTOPHO HW3YYMTH
KOHCIEKTBI JIEKIUI 1 PeKOMEHOBAHHYIO OCHOBHYIO U JIONOJHUTENbHYIO IUTEPATYPY, IPOCMOTPETH
pElIEHUs] OCHOBHBIX 3aJay, PEIIEHHBIX CAMOCTOATEIBHO M Ha NMPAKTUYECKUX 3aHATHUSX, a TAKKE
COCTaBUTh MUCHbMEHHBIE OTBETHI HA BCE BOIPOCHI, BLIHECEHHBIE Ha 3a4ET.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Kox konTpo1upyemMoi KoMIeTeHuuu HaumeHoBaHue
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
Konrponsnas padora 1 o Teme
2 OIIK-1 "MuddepeHnranbHbIe HCUUCTCHUS
(GYHKIMK OJTHON MepEeMEHHOM"
KounTponbhas pabota 2 o Teme
2 OIK-1 . P P .
ODYHKIMH HECKOJIBKUX MEPEMEHHBIX
KonTponbnas pabota 3 o teme
2 OIK-1 won TP pabo .
Heonpenenennslii HHTErpalL.
KonTponbnas pabota 4 o teme "
2 OIK-1 POJIBHAR pans )
OnpenenéHHblil HHTErpaj
2 OIIK-1 Bormpocs! k 3auéty NeNe 1-50
2 OI1K-1 Hrorosoe tectupoBanue uepes LT

7.2. TunoBblie 3alaHusl WM MHBIC MaTEepUalibl, H606X0}1HMBIC AJIA TEKYILIET0 KOHTPOJIsA

7.2.1. KoutpoJbHas padora 1 no teme "/luddepenunanbupie ucunciaenns GyHKuuu

OJIHO¥i mepeMeHHOoI "
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunossie npuMepsl 3a1aHUl

Bapuanr 1
Haiitu nepByto Mpou3BOAHYIO OT CIAEAYIOIUX (DYHKIHIMA:

ny=

2x 1+ x+x°
+ )

1-x?

1—x+x%’

2) y = X2 sin X + 2x- €0s? X — 2sin X;

3) y = sin 2x- ctgg - COSX;

1

ay arctg?/x '

5)y =3x%-Inx—x3
6)y = (" + 2x +2)*- e 7%,
7)y = (cos x)*"*;

x2+1_

8)y= (Inx)" ;

9) {x:tg t;

2

y=Cos“t.

10) x —y = arcsin x —arcsin y;

Bapuanr 2
Haiitu nepByro npou3BOJHYIO OT CIEAYIOMINUX (YHKIUIL:

1) y:\/x+\/;+§/;;

2) y=

4

3+4c0sX




tg X .

3)y=%/?,

1-x?
4) y= ;
arccos x
5)y = log® x*

6) yzl_esinzsx X
7) y=(sin x)**%;
8) y=(1+x)"™ ;

9 X = arcsint;
y=+1-t%;
10) x2 —xy+y?=1.

Bapuant 3
Haiitu nepByro npou3BOAHYIO OT CIEAYIOMNX (DYHKITHIA:

2
1) y:%—x)—x\/l+x;
—x

2) y:%sinsx/_—éx/sinSX ;

3) y = sin(cos?(tg x3));

. X
4) y=_[1—arcsin—;
)y ,/ 2

5

X

5) y=In :

)Y X°+2
3)(_X3

6) y= ;

)Y X+1

7y y=(Inx)*;

8) y=(ctg x)*"*; u

) {x =ctg(2e')}
y=Intget.

10) cos(xy) = ay;

Bapmuanr 4
HaiiTu nepByto npou3BOJHYIO OT CAEAYIOUMX (PYHKINI:
1) y= Xl 33y ;
V24 x°
2)y = (3 - 2sin x)%;
tgx—ctg x .
) y="—r——7—;
)Y 5 Jx

4) y=arcsin®v1-x°;

5) y = In sin?(3+x);
5

6)y=5In5- > :
)Y c

7) y:(1+X2)arccos X+
8) y=(1+x);




X = In(1+ tz) _
y=t—arctgt.’
10) X2In(y?+1)=y; 1) 2y =—1+x%y?

9)

Kparkoe onucanue u perjiaMeHT BbINOJHEHHA
KonrponbHast pabora 1 BBINONHSETCS CTyJCHTaMH Ha TNPAKTHYECKOM 3aHATHH 4, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 4aca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHI MOTYT
MOJIb30BAThCsl OYMaKHBIMU HOCUTENSIMH HH(pOpMauy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKHX
3aHATHM, CIPaBOYHBIMH MaTepuallaMd, Yy4YeOHMKaMH, Y4eOHO-METOAMYECKMMU IOCOOUSIMM).
3anperieHo Nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMU U TaIKeTaMHU.

Kpurepun oneHku:

KoHnTtponbnas padota conepxxut 10 3agaHuii, Kaxxaoe 3alanue olieHuBaeTcs B 2,5 Oaia.
2,5 Oaruta BBICTABIISIETCS CTYICHTY, €CJIH 3aJJaHHE BBIMOJIHEHO B MTOJHOM 00bEME;

2 GaJiia BBICTABIISIETCS CTYICHTY, €CJIM 3a/laHue BBIMOJIHEHO B 00bEMe oT 80 % u BbIIIIE;
1,5 Gayma BBICTABISETCS CTY/ICHTY, €CIIH 3a/IaHUe BBIMTOIHEHO B 00BEMeE 0T 60 % 1m0 79 %
1 Gann BICTaBIISIETCS CTYIEHTY, €CIIM 33JJaHHE BhINOJIHEHO B 00BEMe 0T 40 % 1o 59 %
0,5 Gaya BBICTaBISICTCSL CTYICHTY, €CJIM 3alaHUE BBHIMOJIHEHO B 00bEMe oT 20 % 110 39 %
0 GanyoB BBICTABISETCS CTYACHTY, €CIIH 3a/1aHKe BBIMOIHEHO B 00bEMe Menee 19 %.

7.2.2. KoHTpoJibHas pa6oTa 2 no TeMe "D YHKIMH HECKO0JIbKHX NepeMeHHbIX
(HaumeHoBaHUE OYEHOUHO20 CPedCmea)

Tunosbie npuMepsbI 3aaHUH

BapuanTt 1
1.Haiitu 2—2 Uit QYHKIHN: Z =4/ 2XY + y2 +5
X

2.Haiitu Z—X st QyHKIUR: Z = COSZ(X2 + y2)
y

3
X

3. Haittu e > U QyHKIMU Z = In(3y2 +2X).
X

4. Haiitu 2—2 u S—Z i pyHKUIMU arcsin xyz +2x—-3y+4z=0.
X y

o dz _ X2+y2 i 2 _ 2
5. Haiitn prita ¢yHkun Z =¢€ , TIe X=sin“t, y=cos-t.
L dz odz 302 11243 — | v=2
6. Haittu — u — g pyskuun Z =UTV +UV,rzLeU— XY, - .
dx — dy y
7. BEIMECIUTS IPHOIMKEHHO ¢ TOMOIIEI0 quddepennuana BrpaKenne /8,94 - (1,02)%".

2 2 2
. z
8. Harmucats YPaBHCHHUEC KaCaTCIIbHOM IIJIOCKOCTH 1 HOPMaAJIU K TOBEPXHOCTH —— + y— +—=1

B TOUYKE MO(O; 0; 3).
9. Haiitu skcTpeMyMbl QYHKIMH Z = % x* + % Y2 —4x+y.
y

10. Haiitu Z—Z it GyHKUMN: Z = xex
X

Bapmuanr 2



1.Haiitn S—Z st ynKmmit: Z =32y +y+1
X

2.Haiitn Z—X st GyHKUMR: Z = Sinz(xz + y2)
y

0°x
3. Haiitu By Uit pyHKUIMU Z :In(5x+ yZ).
X

4. Haiitu 2—2 u S—Z s GYHKIHHE arccos Xyz —2x° +2y -3z =0,
X

2 2 .
5. Haiitm & wist pyrkman 2 = IN(XT +Y?) | rue x=sin%, y=cos?t.

dt
dz
6. Haiitu % u @y s QyHKIMd Z = u?v? +uv?, rre U=InX, v=1In2x+3y).
7. Boluuc/uTh TPUOIIKEHHO ¢ IOMOLIbI0 muddepeniuana Bbpakenne 4,04 - (L0,
2 2 2
8. Hamrcath ypaBHEHHE KacaTeIbHOM INIOCKOCTH U HOPMaJIU K TOBEPXHOCTH ry + y? + % =1
B TOUYKE MO(O; 0; 2).
9. HaiiTi 5kcTpeMyMsl GyHKIHn Z = X° +12y? —12x—48y +64.
y
10. Haiitu Z—Z it QyHKUMNA: Z = XeX
X
Bapuant 3
1.Haiitu Z—Z it pyHKIMNA: Z = 1/4xy2 —X+2
X
2.Haiitn % it QyHKOUN: Z = Cos? X
oy 2y
’ Jx
3. Haittu ISt Kz =V,
., 07 01 2 2
4. Haittn ™ " 3 s yaknun Z2°+2y° —3x—arctg xyz =0.
X y
5. Hatitn % 1t QYHKIUKA  Z = 3\/X2 + y2 . TIe X=sint, y=COSZI.
dz
6. Haittu % " E st QyHKIMA  Z =u?v +u Vz,r)le u=1tgx  v=ctgxy.
7. Beraucnuth npuOIMKEHHO ¢ MOMOIIBI0 T depeHIraia BEIpaxeHue /3,98 - (1,03)%98
2 2 2
8. Hammcatp ypaBHEHHE KacaTeIbHOM INIOCKOCTH M HOPMAJIU K TOBEPXHOCTH XI + y? + % =1

B Touke M 0(0; 3 0).
9. Haittn skcTpeMyMbl yHKIMH Z = 2X° +3y? —6x+12y +52.

2  x+y?

10. Haiitu 2—2 it QyHKIUN: Z=X"€
X

Bapmuanr 4

1. Haiitn 2—2 s GyHKImiL: Z =/5X°y° +y—8
X



2.Haiit x s pynkmmii: z = Cos? Y
oy 2X
aSX \/7 3
3. Haittu VISt Ky z =eV’,
yox dyH

4. Haiitn S—Z u S—Z st pyHKImm arcetg xyz —3x° —y? +2z=0.
X y

5. Haiitu % st yHKIMKA 7 = sin(x® + y?), rme X=sin4, y=COSZt.

dz dz 2
6. Haiitu ol E Ui pyHKIUU z=u®v +u Vz,rﬂe u:exy, v=e" .

4,01
(192)% +(3,08)?

2 2 2
o X z
8. HanmcaTp ypaBHEHME KacaTeJIbHOM INIOCKOCTH U HOPMaJIU K IOBEPXHOCTU — + y? + i 1

7. Beraucnuth npuOIMKEHHO ¢ TOMOIIBI0 AuddepeHIiiana BpIpaxeHue

B TOYKE MO(O; 2; O).

9. HaiiT 5KCTpeMyMbl GyHKIMH 7 =—2X° + % y3 +12x -4y —% .

10. Haiitu % s pyHKUMiA: Z =(x2 + yz)ln(x2 + yz)

Kpartkoe onucanue u periiaMeHT BbINOJTHEHHSA
KonTponbHast pabota 2 BBINOJIHAETCS CTYACHTaMHU Ha IMPAKTUYECKOM 3aHATUU 7, Ha
BBINOJIHEHHE paboThl OTBOAMUTCA 2 yaca. [Ipy BBINOIHEHNH KOHTPOJIbHON pabOThl CTYAEHTHl MOTYT
MOJIb30BATHCSl OYMaKHBIMH HOCHUTENSIMH HH(OpManuy (KOHCIIEKTaMHU JIEKIUH M MPAKTHYECKHX
3aHATHM, CIPaBOYHBIMH MaTepualaMH, Yy4yeOHHMKaMH, Y4eOHO-METOJMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHU.

Kpurtepuu oneHku:

Konrtponsnas padota cogepxut 10 3ananuii, kaxaoe 3ajaHue olleHuBaeTcs B 2,5 6aia.
2,5 OaJuta BBICTABIISIETCS] CTYICHTY, €CJIH 3a/IJaHHE BHITOJIHEHO B TTOJTHOM 00BEME;

2 Gajula BBICTABIIAETCS CTYJIEHTY, €CIIM 33JJaHHE BBIMOIHEHO B 00BbEMe oT 80 % u BhIIIE;
1,5 Gamna BeICTaBIISIETCS CTYJIEHTY, €CITU 3aJlaHK€ BBITTOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BeICTaBIISIETCS CTYIEHTY, €CIIM 3aJJaHKe BINMOIHEHO B 00BEMe 0T 40 % 1o 59 %
0,5 Gaya BBICTaBISIETCS CTYICHTY, €CJIM 3alaHUE BRIMOIHEHO B 00BEMe oT 20 % 10 39 %
0 GasI0B BBICTABIISIETCS CTYJIEHTY, €CIIM 33aJJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.3. KonTpoabHuas padora 3 nmo teme '"Heonpeneaennblii HuHTErpaa’’
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunossie npuMepsl 3a1aHU

Bapmuanr 1
Haiitn HeonpeneeHHbIE UHTETPaIbl

1. I(l— 2x) dx

’ xax
ghrew



3. J'\/cos X sin xdx

In? x

dx
5'I2x+3

Bapuanr 2
Haiitu HeompeaeleHHbIE UHTETPalbl

1. I(3x+5)2dx
2. jx?’\/l—x“dx
3. _[sinx%/cosz X dx

" Iarctg X
1+ x?

dx
5'-|.3x—1

Bapuanr 3
HaiitTi HeomnpeaeaeHHbIE HHTETPAIIBI
J- COS X dx

3/sin x
2. J.@dx

dx
3'I2x—1

2
4,jxeﬂxdx
5. Ixsin(sz + ”j dx
3

Bapuanr 4
Haiitn HeonpeieneHHbIE HHTErpabl

1. J.(Zx —5)*dx

5 J- X dx
Y2 -3x?
sin x dx
3.
J.«/cos

J-arcsm X

N

dx
5'I3—4x

Kparkoe onucanue u perjiaMeHT BbINOJHEHHSA
KonTponbHast pabora 3 BBINONHSETCS CTyJIE€HTAaMH Ha MPAaKTHUYECKOM 3aHATUU 12, Ha
BBINOJIHEHHE paboThl OTBOAMUTCS 2 yaca. [Ipu BHIMOIHEHNH KOHTPOJIbHON pabOThI CTYAEHTHl MOTYT




MOJIb30BAThCA OyMa)XHBIMU HOCHUTENSIMU HH(pOpManuu (KOHCHEKTaMH JIEKIMH M MPaKTUYECKHX
3aHATUH, CHPAaBOYHBIMU MaTepUalaM, Y4YeOHHKaMH, Y4eOHO-METOAMUYECKUMH MOCOOUSMU).
3amnperieHo nojab30BaThCsl MOOMIBHBIMU YCTPONUCTBAMH U TaIKETaMHU.

Kpurepum oueHku:

KonTponbHas paboTta coaepkuT 5 3a1aHuii, KaKI0e 3aJaHie OICHUBACTCS B 5 OAIUIOB.
2,5 Oayia BBICTABIISACTCS CTYACHTY, €CJIU 3aJ]aHKME BBITIOJHEHO B ITOJIHOM 00BEME;

2 OaJia BBICTABIISIETCS CTYJICHTY, €CIIH 3a/IaHue BHITIOJTHEHO B 00BEMe oT 80 % u BhIIIIE;
1,5 Gamna BeICTABIISIETCS CTYJIEHTY, €CJIU 33JlaHHe BBITTOJIHEHO B 00bEMe oT 60 % 1o 79 %
1 Gann BeICTaBIISICTCS CTYICHTY, €CIIH 33JJaHKUe BHIMOIHEHO B 00BEMe oT 40 % 1o 59 %
0,5 Gayia BBICTaBISETCS CTYICHTY, €CJIM 3aaHUE BHIMOJIHEHO B 00bEMe oT 20 % 10 39 %
(0 GayIOB BBICTABIISIETCS CTYNICHTY, €CIIH 33JJaHHUE BBIIOJIHEHO B 00bEMe MeHee 19 %.

7.2.4. KoaTpoabHas padora 4 no teme ""OnpeaeeHHbIH HHTErpaa’
(HaumeHnosanue OYeHOUHO20 cPeOCcmsa)

Tunossie npuMepsl 3a1aHU

Bapuanr 1

1. BeruncnuTh miomaas GUrypsl, orpaHu4eHHON rpadukaMu QyHKIUN Y =~/ X—2 , x=6.

2. Beraucnuthb anuHy ayru KpuBoii r=3sing, 0<¢<a3.

3. Beruncinuth 00bEM Tena, 00pa3oBaHHOTO BpallleHHEeM (UTYpBI, OTPaHUYEHHOHN rpadukamMu
Gynkmii y=3sinX, y=sin X Bokpyr ocu OX.

4. HaiiTu cTaTUCTUYECKUH MOMEHT OJHOPOHON IUIaCTUHKHU (po=1), orpaHu4YeHHON rpagukaMu

0 _ | x=3cost 0 Ox
KON . , Y=V OTHOCHUTCJIIBHO OCH .
o y =2sint y

5. Uemy paBeH MHyTbh, NPONACHHBIN TOYKOW, ABMXKYIIEHCS HPSIMOJIMHENMHO CO CKOPOCTBIO
v(t): V1+2t (m/c), 3a mepBbIe 5 ceKyHI.

Bapuanr 2
X =~/2 cost, y=2
y =2/2sint (y>2)

1. Beruucnuts mionaab GUrypsl, orpaHuueHHON rpadukamMu pyHKInN
2. BoraucnuTh AIUMHY DyTH KpUBOH r=2C0S@, 0<@p<4.
3. Beruncants 00b€M Tena, 00pa30BaHHOTO BpalleHUEM (PUTYpbl, OTpaHUYEeHHON rpadukamu

(GyHKIMI Y=COS X, y=C0S X Bokpyr ocu OX.

4. HaliTh CTaTUCTUUYECKUI MOMEHT OJJHOPOAHOM IIaCTUHKH (p=1), orpaHn4eHHON rpaduxkamu
dyukuwmii y=In X, y=2In x orHoCcuTENBbHO Oc OX

5. Teno ABMXKETCS MPSAMOJIMHENHO CO CKOPOCTBIO V(’[)=te_3t m/c. Hailtu myTh, IpoiA€HHBII
TEJIOM 32 NIEPBBIE 3 CEKYHBI.

Bapuanr 3
1. BeraucmuTh miomass GUTyphl, orpaHHueHHO# rpadukamu Gyrkmmit y=(x-2)%, y=4x-8.
3¢
. W T T
2. BIUnCIuTh JIHHY IyTH KpuBoii F=3e4 , ——<p<—.

2 2
N — 24 27—
3. Beruucnutb 006EM Tena, OrpaHUUYEHHOT0 TOBEPXHOCTAMU Z=X"+4y*, 7=2.
4. HaliTu cTaTUCTUYECKUH MOMEHT OJHOPOIHOM IIIACTUHKH (p=1), orpaHudeHHON rpaduxkamu

dyskmmit Y = XV9—x* , y=0, (0<x<3).



5. OnpenenuTh AaBICHUE BOJBI HA BEPTUKAIBHBIN MPSMOYTOJIBHBIN MUTI03 ¢ OCHOBaHUEM 10.m
U BBICOTOH Om. ONPCACIIMTD TAKXKC NABJICHUC Ha HUKHIOIO ITOJIOBUHY MIJII034a.

Bapmuanr 4
1. Beruucnuth 1mwiouianp (GUrypsl, orpaHndeHHON rpadukamu QyHKOuUH Y =X+/9-Xx, »=0,
(0<x<3).

2. BeIunMCIuTh JUIMHY AyTH KpUBOi r=1-Sing, —% <p< % .

3. Beraucnuth 006EM Tena, 00pa30BaHHOTO BpallleHHUEM (DUTYPBI, OTPaHUYCHHOHN rpadukamMu
dyHKumMit y=- X*+5x, y=0 Bokpyr ocu OX.

4. HaliT! CTaTUCTUYECKUH MOMEHT OHOPOIHOM IIIACTUHKH (p=1), orpaHudeHHoN rpaduxkamu
2 2

o X
byHKIMHA y? +I =1, 0<x<L2, 0<y<3 otHOCcHTENbHO ocu OX.
5. Beruncautp paboTy, KOTOPYIO HEOOXOAMMO 3aTPaTUTh, YTOOBI BbIKauaTh BOAY U3 KOTIA
nosrychepudeckoi hopmbl, umerotiero paguyc R=10.u.

Kpartkoe onucanue u persiaMeHT BbINOJTHEHHSA

KonTponbHast pabota 4 BBINONHSETCS CTYyJE€HTAaMH Ha MpakTUYECKOM 3aHATUU 17, Ha
BBINOJIHEHHE paboThl OTBOAUTCA 2 yaca. [Ipy BBIOJHEHUH KOHTPOJIBHON pabOThI CTYAEHTHl MOT'YT
MOJIb30BAThCS OYMaKHBIMH HOCHUTENSIMH HH(OpManuy (KOHCIIEKTaMHU JIEKIUH M MPaKTHYECKUX
3aHATHM, CIpPaBOYHBIMH MaTepuallaMH, Yy4yeOHHMKAMH, Y4eOHO-METOJMYECKMMU IOCOOUSIMMU).
3anperieHo nojab30BaThCsl MOOMIIBHBIMU YCTPONCTBAMH U TaIKeTaMHu.

Kpurtepuu oueHku:

KonrtponbHas pabota coaepXut 5 3afaHui, Kaka0e 3a/laHue OlIeHUBaeTcs B 5 0alIoB.
5 6ayIoB BBHICTABISICTCS CTYJICHTY, €CJIM 33J]aHHE BBHIITOJHEHO B TIOJHOM 00BEME;

4 Gasta BBICTABIISIETCS CTYZIEHTY, €CIIH 3a/laHie BBIIOJIHEHO B 00bEMe 0T 80 % U BbILLIE;
3 Gayuta BBICTABIISIETCS CTY/ICHTY, €CIIHM 3a/IaHUE BBITIONHEHO B 00BEMe oT 60 % 10 79 %
2 6ajuia BBICTABIISETCS CTYJIEHTY, €CIIM 3aJJaHHe BhINOJIIHEHO B 00BbEMe 0T 40 % 110 59 %
1 Gasn BeICTaBIsI€TCS CTY/ACHTY, €CIIH 33JaHKE BbINOJIHEHO B 00bEMe oT 20 % 10 39 %
0 GasIoB BBICTABIISIETCS CTYJIEHTY, €CIIM 33JJaHHE BBINOJIHEHO B 00bEMe MeHee 19 %.

7.2.5. UToroBoe TecTUpPOBaHNe
(HaumeHOBaHUE OYEHOYHO20 CpedCmsa)

Tunosble npuMepsbl 3a1aHUM

Moayas S. IuddepenuunabHbie HCUUCTEHUS (PYHKIMUA OAHON IepeMeHHON
, -
1. Haiimure Y, ecom y = (cos x)*"*...

sinx

1.y’ =(cos)™( In cos x —sin x tgx ) 2.y’ =(cos)™(cos x In cos x —sin x tgx )

3.y’ =(cos)*™(cos x In cos x + sin x tgx ) 4. y' =cos x In cos x —sin X tgx

x-1
2. IlpousBonHas Gpynkiuu Yy = atcty —— paBHa ...
X

3 4

: (x+1) Xt +1
2 +1 27 +1) x* -1

,;1-{
-
—
jHN
+
[EEN




3. IlpousBogHast BTOporo nopsiaka GyHKuu Yy = Sin(4X2 —1) paBHa ...

S[C 05[43{2 - l) -

82 51&1{-’11&:2 - ln

g cos(—'lxg - 1J+ 8x? 51'1r1(-1_vac2 - l]]

chos[—'lxz - 1)

— 64x? 51'11[—1 X% - 1:]

4. KacatenpHas K rpaduky GpyHKIuu o6pasyer ¢ ocsio OX yron, pasusiii 45° B Touxke ...

1

3

4

(1;5)

2
(1;7)

(-1;11)

(0.5;5)

5. Hakionnast acum

nroTa rpaduka GyHKIIUN

f (X) =X+e* 3amaercs ypaBHEHHEM BUJA ...

1 2 3 4
y =X, llpu y=-X, HpH y=X, Hpu y=-X, 11pu
X —> 400 X —> 400 X — —00 X —> —00
6. ubdepermman byuxman Y =4 pasen ...
1 2 3 4
4% "1n4-(2x4 4" *2x-1) 455 1(2 ) 47 g2
In4 _

7. MarepuanbHasi TOYKa JBUKETCS NMPSAMOJIMHEMHO MO 3aKOHYy. Toraa yCKOpeHHE TOYKHU B

MOMEHT BPEMEHHU PaBHO ...
OrtBer:
8. IlpousBoanast pyHKIUN y—ﬂ paBHa
1 2 3 4
[ x2—2r+2_\r [ﬁfx3—2x+2\r x-1 [ x2—2r+2_\r

9. YpaBHEHHE KacaTeNbHOW K TpapuKy (QyHKIUU f(X):—X3 +3x? —2x+1 B ero Touke c

abciuccoit X, =2 uMeer BUL ...

1 2 3 4
y=-2x+5 y=-2x-3 y=2x+5 yv=2x-3
X =2sin’t
10. CDYHKI_II/IH 3alaHa B MMapaMCTPpUYCCKOM BHUJC 3. " Torna IIpOnU3BOJAHAs TIEPBOI'0
y =6Cc0s"t
nopsiaka GYHKIUMYU 10 IEPEMEHHOM X MMeeT BUJ ...
1 2 3 4
9 9 2 2
- —cost —cost - deos ¢
2 2 Qcost 2sint

11. Haumensmree 3Hauenne Gyakimn f (X) = %X + COS X Ha OTpe3Ke {% ; 7Z':| PaBHoO ...

| 1 |

2

3 |

4




sz _3 ™ z z
12 2 2 4 2
1
12. BeprukanbpHas acuMITora rpadpuka QyHKIUU f(X) =/x-eX ¥4 samaercs YpaBHEHUEM
BUJA ...
1 2 3 4
x=1 x=-4 x=4 x=0
13. Ipoussoanas Gpyukuuu X°—xy +y*=1 papna ...
1 2 3 4
) _2X=Yy y/_X—y ) _2x+y y/_ZX—y
X—2y X—2y X—2y X+2y
x=tgt;
14. ®Oynkuus 3ajaHa B MapaMETPUUYECKOM BHUJE 1 . Torma mpousBoxHas BTOPOro
cost’
nopsiika QYHKIMH 110 IEPEMEHHON X HMMEET BHJ ...
1 2 3 4
y'=cos’t y/=cos®t y’=cos t y/=cos®t
. Clgx-1
15.Beruuciure, ucnonb3ys npasuio Jlonurans lim —
o2 SN 4x
Ortger:
Mopayab 6. ®YHKIMH HECKOJbKHX IepeMeHHbIX
ou
1. YactHas npousBoiHAs x (GyHKIIMM UMEET BUT ...
X
1 2 3 4
2 2
2:{}-‘3+z 3:{“}-‘3—2}'2+ X—y~ 2:{}'3+z+8
2
2. YacTHas pou3BO/HAsI BTOPOTO MOpPsiAKa o (GyHKIIMY UMEET BUJ ...
X
1 2 3 4
7 oy 2 xy+l . y— 2 ru—
l}!"el:l 1 X el:l I}’{I}’-F]}?l‘:l 1 l}s"el.:[ 1
0z y
3. YacTHast mpou3BOIHAS 6_ (GyHKIIMM Z = arccoS— UMEeT BU[T ...
y X
1 2 3 4
1 1 v X
T2 2 2 2 2 2 22
r =¥ X —¥ XX =¥ X —¥

2

4. YacTHasi IpOU3BOJIHASI BTOPOTO MOPSIKA Vel ¢byHKIMU Z = In(2x + 3y) UMEET BU]L
y

| 1 |

2

| 3

4




9

(2x+3y)°

4

(2x+3y)°

6

(2x+3y)°

_ 1

(2x+3y)°

5. Ionublit muddepennman GyHKmu z = 4

=Y ymeer BUI ...

dz =4 7 1n4-((2x-3y)dx —3x

dz = 4% 73

' {(2:;—3}-‘]0’:{— 3Iaf"]

dz = -4 7%1n 4. (3xdx — (2x - 3y

-

dz = 4° 7V 1n 4. (dx + dy)

VA
6. YacTHasi mpou3BoIHAS 2— byHKIMH Z = COS(ZX —3xy) HMMEET BH]I ...
y

3xsin(2x — 3xv)

—(2-3y)sin(2x - 3xy)

— 3xsin(2x—3xy)

—(2x—3xy)sin(2x — 3xv)

A
7. YacTHasi mpOU3BOIHAS 2—, GYHKIUU Z = +/2XY + y2 +5 umeer B ...
X

1

2

3

4

X

\2xy +y* +5

2y

\2xy +y*+5

y

\2xy +y® +5

y

24/2xy +y* +5

2
z
8. HacTHas mpon3BOAHASI BTOPOTO TOPSIKA ;y@ GyHKIUYN Z = (X2 +y? )2 MMeEeT BU/I..
X
1 2 3 4
12x% + 4y? 4x* +12y? 8xy 4x

9. YactHas mpou3BOHASI BTOPOTO MOPSIKA

2

0°z
v dynxupn Y =In/x* +y® umeer Bug...
X

1 2 3 4
y: —x° oy x* -y’ X
(x2 + yz)2 (x2 + yz)2 (x2 + y2)2 JX2 +y?

10. YacTHas npou3BOJIHAst BTOPOTO MOPsIKa

2

dyrkmmu Y =In/x* +y® umeer Bu. ..

0yoX
1 2 3 4
y: —x° oy X* -y’ X
(x2 + y2)2 (x2 + yz)2 (x2 + y2)2 JX2 +y?

11. YactHas npou3BOIHAsI BTOPOTO MOPSIKA

2

z
dynkimn Y =In/x* +y® umeer Bu. ..

OXoy
1 2 3 4
y:=x? 2y x* -y X
(x2 + yz)2 (x2 + y2)2 (x2 + yz)2 X2 +y°




12. YacTHas mpou3BOHAS BTOPOTO MOPSAKA

2

072
Y dyukuan Y = In/x? +y? nmeer Bu. ..
y

1 2 3 4
y: —x° oy X -y’ X
(x2 + yz)2 (x2 + yz)2 (x2 + y2)2 JX2 +y?

z .
13. YacTHas mpou3BoHAs 2— dbynkuum arcsin xyz +2xX—3y +4z =0 umeer Bu. ..
X

Xy Hy1=xy2?

L Xy + 4 J1-x°y*2%

ZX - 1 - 1
Yz 41— x2y?2° yz + 21— x2y?7?
y _ Xy A1 xyi , Xy +41-x?y?z%

yz — 21+ x?y?72 ’

yz +2,/1- x2y?2° ’

14. YactHas npousBogHas 2—2 bynkuu arcsin Xyz + 2x —3y +4z =0 umeer Bui. ..
y

!

y

_ Xy A1 Xy

X — 31+ x2y?7?

!

y

_ Oy +41-x*y*7°

X ~3,/1-x?y?7?

'
y

_ Oy 41 x2y?z?

 x — 31+ x°y?7?

'
y

Xy +41-x7y?7?

Xz —3,/1- x’y?z2

du
15. YacTHas nmpou3BogHAs E byHkIMH U = In(x2 + yz), 20e x=t, y= t? umeer BUI...

1 2 3 4
201+ 2t?) In(t°)- 6t° 1 2t +12)
t{L+1t2) t+t° t{L+1t2)

Moayas 7.

HeonpenejeHHbIil HHTErpaI.

1. MHOxecTBO MepBoo6OpasHbix GpyHkiun | (X) =

Jx - 2f

X

nMECT BU] ...

x —8+/x + 4ln|x|+ C

t+8J/x +4h|x+C

x—4-fx +4h|x]+C

x+§x/x_3+4h1|x|+(’j‘

2. MHO€eCTBO IEpBOOOPA3HBIX (PYHKIIUU f(X)

_arccos’ 2x

UMECT BU] ...

V1-4x2

1 2

3 4

2x 2x+

1 3 1 3
— —arccos — arccos
6 6

2x 2x+

1 3 1 3
— Zarccos — arccos
3 3

3. MHOkecTBO MepBOOOpa3HBIX (YHKIIUU UMEET BUJ ...




1

2

3

2
%[21112):—1]-

2
%[21n2x+1_]-

%(xlnzx— l] +

o

%[lnEx—l_]%

4. MHuoxecTBO nIepBo0oOpa3Hbix GyHkuuu f (X) = 9 21 5 MeEeT BUJ ...
X" —0X
1 2 3 4
1, |3x—2 1, [3x—2 1 3x 1 3x
—In +( —In +C —In +( —In +d
6 3x 3 3x 6 [3x—2 3 |3x—-2
X+1
5. MHOkecTBO 1IepBO0Opa3HbIX GpyHKuu | (X)— UMeeT BUJ ...

1-2x?

—%ﬂl—lxz —|—L_’arcsin J2x+C

A

! 1= 2% +Ljarcsin «JEx—l—C

1 1 : 1 1 :
——1-2x% ——arcsin /2 +C —f1-2x* ———arcsin /2x+C
2 2 2 2
6. MHOKeCTBO 1epBo0OpasHbIX GpyHKIMK f (X) = ﬂ MMEET BU/]I
V3+cos® X
1 2 3 4

g
- 2+/3+cos x

.
2+/3+cos” x +|

g
—+3+cos  x t

43 +cc::s2 x +

7. MHO>€eCTBO IepBOOOPa3HBIX (YHKIIMU UMEET BH ...

2 2
e L iy Y gxzﬁ+x2+6ﬁ+(j‘
5 2 2 5 2 2
PR s +3Jx+C XX —x +6:/x+C
8. MHOKecTBO 11epB0o0Opa3HbiX GpyHKuu | (X) = frtizi( MMEET BU ...
+ 4X
1 2 3 4
1 2 1 2 daretg?2x+( L 2
Earcrg 2x+( 5 arctg” 2x +( g < zarcrg x+C
9. MHOeCTBO IEpBOOOPA3HBIX (YHKIIMU HMEET BUJ ...
1 2 3 4
il l il ul
33 (x—-3)+C e(x-1)+cC 3¢3(x+3)+C e3(x+1)+C
10. MHOeCTBO MepBOOOPA3HBIX (QYHKIIMH HMEET BUT ...
1 2 3 4
/6 J6 « /6 /6 x /6 /6 6 /6
—arctg —arcig — —arctg — — —arctg —
6 3 2 3 0 3 2 3




11. MHO)ecTBO 1epBO0OPa3HbIX (YHKIIUU UMEET BUJ ...

1 2 3

4

larcsi'_rl (3x—1 1 arcsin (3x—1 - larcsi:rtl (3x
3 ' 9 | 3

— —arcsin (3x -
9

12. MHO)kecTBO IepBOOOPa3HBIX (PYHKITUH f(X) =sin®x-cos® X mmeer BU ...

3

5 1
—cos  x——cos  x+C

]_ -
Zcos’ x—lcos} x+C
3 5

gccs?’ x—cosx+C

lr:w:msﬂ' x+C
4

13. MHO)ecTBO 11epBO0OPa3HbIX (YHKIIMU UMEET BUJ ...

—1!4—x2+3arcsin§+c w!4—x2+

e

. X
3mﬁm;+C

e

. X
— 4—.1:2 —Sarr:sm;—l—c 4—.1:2—

i

. X
3mmm;+€

el

X
14. MHOkecTBO IIEpBOOOpaA3HBIX kin f(X)=— UMeEET BULI ...
pBOOOD dyn (x) W
1 2 3 4
1 3 1 5 1 5 _ 2 ]
——egli3d Zeli+siHd Zell+ad ctglt+3x 1
6 6 : 6 '
15. Cpenu HUOKENEPEUHCICHHBIX BRIPAXKEHUH BRIOCPHTE BEPHBIC. . .
a-1
1. fu“du: +Cc a+-1
a —
2. Id—uzln YiZlie
cosu 2 4
du u
3. |——=Injtg—|+c¢C
-[ sinu g 2
4 J'd—u = 1arcsinEJrc
VT, a
du
5. =—Ctgu +C
I sin®u g
Monyas 8. OnpeneneHHbIH HHTErpaJl
1. JIns onpeiesICeHHOT0 HHTErpajia CpaBe/JInBO PABEHCTBO ...
6§ .3 E 3 % 3
I X dx=10 _[ X dx:IZI x dx
- coslx L cosdx Dcos?.x




z z z T,
6 3 § 3 6 3 6 N
I * dy=2 I r ax I 5 dx = I 5 dx
- cos2x - COSX g COS<X g ©OSX
3 5 3 &
2 L,X
2. OnpenieneHHbIN HHTETpa j sIn E paBeH ...
2
1 2 3 4
T 0 T T
i | | -
2 2 2
3. Ilmomane ¢urypsl, n300pakeHHOW HAa PUCYHKE paBHA
1 2 3 4
38 70 4510 - 4) 2(104/10 - 27)
) E) 3 3
3
e 2x—x? dX
4. 3HaueHne ONPE/ICIIEHHOTO HHTErpaia IPUHAUICKUT IPOMEKYTKY ...
-1
1 2 3 4
2 e 0.4 e, 4] -0
e’ e e’
5. OnpesieIeHHBI UHTETPAJl  PABEH ...
1 2 3 4
1 1 1 1
4 6 8 3

6. [lowanp GUrypsl, OrpaHHYeHHON mapabonoil Y = —X° +4X+5 u ocbio OX, paBHa ...

1 2 3 4
36 38 Q2 122
3 3
7. Oynkius y=f (X) 3ajaHa W HENpepblBHA Ha BCEH 4YHCIOBOW mpsMoil, au b —

JIeMCTBUTEINbHBIE yKclia. Toraa BEpHO YTBEPKACHHE ...




fx)x = jf(x)dx - om

B

oy ey g | [y Me—— O
-
—_—
5
et
|

a+d

=

45 5
4a a

8. OnpeneneHHbIN HHTETpa

1

-

3
3
2

9. IInomane urypsi,

paBHa

M300paKeHHOW Ha PHUCYHKE

1 2 3 4
275 5 135 70
6 6
10. HecoOcTBeHHBIH UHTErpan ...
1 2 3 4
1
paBeH 3 paBeH - 3 pacxoauThes paBeH 1
11. Tlnomane ¢urypsl, H300paXEeHHOM Ha pHUCYHKE S
paBHa e :
,l_-/ 0 .'\T.
1 2 3 4
6 ; 20 28
3 3




T

4
12. OnpeneneHHbIN HHTETPAT _[ X sin 2xdx PaBeH ...
0

w
SN

Ju | = [

2
1 2-a
4

]

13. O6beM Tena, MOJYYEHHOTO BpalieHHueM BOKpyr ocu OX KpHUBOJWHEWHOHN Tpareiuu,
OrpaHHYeHHO} THHISIME Y= X°, X=4 paBeH ...

1 2 3 4

60 = 32 V4 4 7

14. O6beM Tena, MOJIYyYEHHOTO BpameHueM BOKpPYyr ocu OY KPHUBOJIMHEHHON Tpameiu,
orpaHHueHHOM muHusAME  Y° = 4X°,y =2 paBeH ...

1 2 3 4

4 2 3r Vs

15. /lnuHa ayru KpUBOH OT TOYKHU O(O;O) 10 TOYKU B(4;8) paBHa ...

1 2 3 4

%(1:::«;’1_9—1) %(ﬁﬂ«fﬁﬂ) g&ﬁ—fl gbﬁﬂ)

Kpartkoe onucanue u perjiaMeHT BbINOJTHEHUS
Hrorosoe TectupoBaHue mno aucuuiuinHe "Bpiciias marematuka 2" BBICTABISETCS B
pactiucanuu Ha 17 Henmene W mpoxomuT yepe3 LleHTp TecTupoBaHUsST B KOMIBIOTEPHOM Kilacce
obmiero nocryma. Ha Tect oTBonutcs 1 yac. [1pu BeImoHEHUH TeCTa CTYICHTHI MOTYT TOJIb30BaThCS
TOJIBKO KaJbKYJISTOPAMH, TPU ITOM HE JOMYCKAETCS HCIIOJIb30BAHUE KAKUX-THOO CIPABOYHBIX
MaTepuaioB, KOHCIIEKTOB JIEKIIMHA U TPAKTHUECKUX 3aHSATHI, MOOMIIBHBIX YCTPOUCTB, Ta/IKETOB.

Kpurepun onenku:

Tect comepxkut 10 3amanuii, kaxxaoe 3amnanue omnennBaercs B 10 6amios.
10 GayIOB BBICTABIISIETCS CTY/ICHTY 32 IPAaBUJIBHBIA OTBET HA 3aJlaHKE,

0 GayTOB BBICTABIIAETCS CTY/ICHTY, €CJIM OTBET Ha 3aJlaHie HENPaBUIIbHBIMH.



7.3. OueHo4Hble cpeacTBa AJS NMPOMEXKYTOYHOH aTTecTAllMU N0 HMTOraM OCBOEHUS

AUCHHUILTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 2
Ne .
w/n Bonpocsl k 3a4éty
1 |Yro takoe nmpousBoaHas pyHKiuu. KakoB ee reoMeTpu4ecKuii CMbICII.
5 [Tpon3BomHast CyMMBI, MPOU3BENEHHs, YAaCTHOTO ABYX (yHKuuid. [Ipom3BomHast CIOXKHOM
dbyaxuun. [Tpumep.
3 [TabGnuiia mpou3BOJHBIX OCHOBHBIX JI€MEHTAPHBIX () YHKIIHIA.
Uro Takoe nuddepenunan ¢pynkunu. @opmyna ero Beruucienus. Tabnmuua nuddepeHnuanos
4 |oCHOBHBIX. 3JIeMEHTAapHbIX (yHKuuW Mcnons3oBanune auddepeHmaia B MNPUOIMKCHHBIX|
BoIuKciieHusX. [Tpumep.
5 |IlpousBoaHble U quddepeHranbl BICIINUX TOPSIKOB.
6 HeoOxoarMbple W JOCTAaTOYHBIE YCIIOBHSI BO3pacTaHus W yObIBaHUsA U epeHIpyeMoid
byHKIIH.
7 Uro Ttakoe okcTpemymbl (min u max) QyHKuuH. KakoBbl HEOOXOIMMBIE YCIIOBUS]
CYIIECTBOBAHUS HKCTPEMyMa.
8 JlocTaTouyHble YCIIOBHE CYLIECTBOBAHMS Min U max.
9 [Teopewmsl Pous, Jlarpamxka, Komm.
10 |[IpaBuiia JlonuTass packpbITUsl HEONPEAETIECHHOCTEH
1 Dopmyner Teitmopa u Maknopena st GyHKIu# f(X) ¥ MX UCIONB30BaHUE ISl BBIYMCICHUH
3HaYeHUH QYHKIUU C 3aJaHHOM TOYHOCTBIO.
12 [ToHsATHE BRITYKIIOCTH U BOTHYTOCTH rpaduka GyHKIpH B TOuke. HeoOXoauMble 1 10cTaTOYHbIE
yCIIOBUS BBIITYKJIOCTH (BOTHYTOCTH) rpaduka QYHKIMH B TOUKE.
13 [Touku neperuba rpaduka GpyHkuuu. YcioBue CylecTBOBaHUS TOUYEK Meperunoa.
14 AcumnToThl rpaduka GpyHkiuu. Beptukanbasie acumnTotsl. [IpuMep. HakiaoHHbIE aCUMIOTOTHI,
Kak ux Haiitu. [Ipumep.
15 |lath onpenenenne GyHKINU ABYX, TPEX, N IepeMEeHHBIX. [Ipumepsl.
Uro Ha3piBalOT 00JacTbiO oOmpeneseHuss (YHKIMHM HECKOJbKMX HepeMeHHbIX. Kak
16 [reoMeTpuYeCcKH MOXKHO TPEACTABUTH O0JIACTH ONpeesieHus] QYHKINU ABYX IepeMeHHBIX. UTo
sBIIsieTCs rpaduKoM QYHKIIMM IBYX TEPEMEHHBIX U KaK €ro MOCTPOUTh.
17 UTo Ha3bIBaeTCs YaCTHBIM INPHUPAIICHUEM M YaCTHOH MPOU3BOJHOM (YHKIMM HECKOJIBKHX|
nepeMeHHBIX. Kak HaxomsT yacTHBIE Mpou3BoAHEIE. [Ipumep.
UTo Ha3bIBAIOT MOJIHBIM MPHUPAIICHUEM U MOJHBIM TudepeHanoM QyHKIUN HECKOIbKUX
18 [mepemennbix. @opmyrna U BEIYMCICHUS TTOTHOTO nuddepenimana. Mcmnoibp30BaHue MoJIHOTO
i depernmana 1 npubImKeHHbIX BerunciaeHui. [Ipumep.
19 [YactHbIe IPOU3BOIHBIC OT CIOKHON (DYHKIIMN HECKOIBKHUX TIEPEMEHHBIX.
20 [YacTHble TPON3BOIHBIE OT ()YHKIIMU HECKOJIBKHX MEPEMEHHBIX, 3aJaHHON HESBHO.
21 [YactHble npon3BoaHble BeiciMX nopsikoB @HIT. Cmenanable IPOU3BOAHBIE U X CBOWCTBO.
22 Inddepennmans Beicmux nopsiakos OHII.
23 |KacaresnbHas IUIOCKOCTh M HOPMaJIb K TOBEPXHOCTH.
24 Uto Ha3BIBAIOT TOYKOW MakCUMyMa (MHHUMYMa) (GYHKIIMU HECKOJIBKUX MepeMeHHbIX. KaKkoBbI
HE00X0AMMBIE YCIIOBHUS CYIIECTBOBAHUS TOYEK MAKCUMyMa U MUHUMYMa.
o5 JlocTaTouHble yCIOBHS CYLIECTBOBAHNS MUHIMYMA U MaKCHMYMA (GyHKIMU ABYX MEPEMEHHBIX
B CTaI[MOHAPHOU TOUKE.
26 Y cnoBHbI kcTpeMyM. MHuoxutenu Jlarpanxka. @ynkuusa Jlarpanxka. Kak HailTH yciaOBHBIN
PKCTPEMYM.




n/n

Bomnpocsl k 3a4éty

27

[TepBooOpasHas 1 HeonpeneneHHbId nHTerpan it pynkuuu f(x). Ilpumepsl.

28

CpoiicTBa HCOMPCACIICHHBIX HHTCIPAJIOB.

29

TaOnuia HeONpEEIEHHBIX HHTETPAJIOB.

30

MuTerpupoBanue 3ameHon nnepeMenHoit. [pumep.

31

I/IHTerI/IpOBaHI/Ie 110 4aCTiAM. HpHMep Kaxwne HHTCTPAJIbl BBIYUCIIIKOTCS 9TUM MCTOJOM.

32

[Tpocreiimme nqpobu 1,2,3,4-oro Tuna, naTerpupoBanue apodei 1,2,3 Tuna.

33

HTerpupoBaHue palMOHANBHBIX (QYHKIMHA. (MPEICTABICHUM HENPABHJIBHONW JIPOOHO-
pPallMOHAILHOM (YHKIIMHM B BHJE CyMMbl MHOTOWICHA M NPABWIBHOW IPOOHO-PAOHATBHOM
(YHKLIUY; TeopeMa O MPEACTABICHUH MPAaBUIBHOW IPOOHO-PALMOHAIBHON (YHKIUU B BUJIE
CYMMBI IPOCTEHIINX TPOOeH).

34

HTerprpoBaHue TPUTOHOMETPUYECKIX (DYHKIIUH.

35

HTerpupoBanre uppaoHaIbHbIX QYHKIIHH.

36

UTo Ha3bIBAIOT MHTETPANbHOM CyMMoW (yHKUIMHU 3ajaHHOW Ha orpe3ke? Kak ee cocTaBUTh.
[Tpumep.

37

Uto Takoe onpenesneHHbli naTerpan? Kakos ero reoMerpuueckuii cMbici?

38

CBoliCcTBa ONpEEIeHHOr0 NHTEerpaa.

39

[Ipon3BoaHAs OT ONPENEIIEHHOIO MHTErpaja IO BepXHeMy Inpezeny. CBsA3b ONpPENEICHHOIO
MHTErpajga U IepBOOOPa3HON OT NOJUHTEIPAITBHON ()YHKIIHH.

40

CDOpMy.TIa HBIOTOHB.-.HCI‘/'I6HI/ILI8. AJIs1 BBIYHUCIICHUS OIPCACIICHHOI'O HMHTCIpalla U YCJIOBUC €€
M CITOJIB30BaHHUA

41

3aMmeHa HepeMCHHOﬁ B OIIPCACIICHHOM HHTCTPAJIC.

42

HHTerI/IpOBaHI/IC 110 9aCTsM B OIIPCACIICHHOM HHTCTPAJIC

43

BrranciaeHue HJIOHIaIIGf/'I IIJIOCKHUX q)Hpr B IPAMOYTOJIbHBIX KOOpJWMHATaX C IIOMOMIBIO
OIIPCACIICHHOI'O MHTCI'paJia.

44

BrrunciieHne miomaan CEKTopa B MOJISPHON CHUCTEME KOOPAMHAT

45

BerauciaeHue JIMHbI Ayru KpHBOfI B HpHMOYFOHBHOﬁ CUCTCMC KOOpAMWHAT.

46

Brerancinenne ooObeMa Tela 1o IIomaasiM MOMEPEYHbIX CCUCHUH

47

Brraucienue oo0beMa Tea BpaliCcHH C IOMOIIBIO OMMPEACIICHHOI'O MHTCrpajia

48

HecoOGcTBeHHbIE MHTErpanbl ¢ OeCKOHeUHbIMU Tpeaenamu. Kakue M3 HUX Ha3bIBaloOT
CXOISIIMUMHUCA, Kakue pacxoasmumucs? Ipumeps.

49

HecoGcTBeHHBIE MHTErpasbl OT (QYHKIMH, UMeroLeil pa3pbiB 2oro poaa. Kakue uHTerpaisl
HAa3bIBAIOTCS CXOSIIUMHUCS, KAKHE PaCXOASIIIUMUCS ?

50

HpI/I3HaKI/I CXOOUMOCTH HECOOCTBEHHBIX HUHTCIpaJioB C OCCKOHEYHBIMH npeaciiaMm "

HEeCOOCTBEHHBIX UHTETPaJIOB OT (YHKIMI, UMEIOIIUX pa3pbIBbl 20T0 poaa

7.3.2. Kputepuu u HOPpMbI OLEHKH

Cemectp

dopma
NpoBeICHUsA
NPOMEKYTOYHOH
arTecTauuu

Kpurtepuu u HoOpMbI OLIEHKH

Crynent Habpan 40 u 6onee
OaJIJIOB, paCCYUTAHHBIX 10
dopmyne: (Cymma GamioB mo
BCEM yUEOHBIM MEPONPUSITHSIM,
NPEyCMOTPEHHBIM B Kypce +
pE3yIBTATBI HTOTOBOTO

TECTUPOBAHU), pa3JesIEHHAs Ha
2.

3auér (Tmo
2 HaKOIUTEIBHOMY «3a4TEHOY»
pENTHHTY)




Cemectp

dopma
NPOBECHUs
NPOMEKYTOYHOH
aTTecTaluu

Kpurtepuu u HOpMbI OLIEHKH

«HEC 3a4YTCHO»

Crynent Habpan menee 40
0aJIoB, paCCYUTAHHBIX IO
dopmyne: (Cymma GamioB o
BCEM yUEOHBIM MEPOIPUSIITHSIM,
PEeayCMOTPEHHBIM B Kypce +
pe3yJbTaThl UTOTOBOTO
TECTUPOBAHUA), pa3AciIEHHAS HA
2.




8.1. O0s3aTesIbHAs JUTEPATYpa

8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

Ne
n/n

ABTOpr, CoCTaBUTEC/IN

3arsiiaBue (3aroJjioBoK)

Tun (yueOHuK, ydeOHOE
nocodoue, yueoHo-
MeToau4YecKoe mocooue,
NPAKTHKYM, JP.)

Ton m3panus

KoandecTBo B
HAYYHOM
oudamorexe /
HaumenoBanne 95C

lwumaues B.C.

Briciras matemaTuka : yuebnuk / B.C.
IlInnages. — Mocksa : UTHOPA-M, 2019.
— 479 ¢. — (Briciiee oOpa3zoBaHue). —
www.dx.doi.org/ 10.12737/5394. - Tekcr :
anekTpoHHsid. - URL:
https://new.znanium.com/catalog/product/99
0716

YyeOuuk

2019

ObC
“ZNANIUM.COM”

PxeBckuii C.B.

Beicuias matemaruka : yueOnuk / C.B.
PxeBckwmii. - Mocksa : Uadpa-M ;
Znanium.com, 2018. - 814 c. - (Beicmiee
obpaszoBanue). - ISBN 978-5-16-107481-7
(online). - Tekcr : anekrponHsIit. - URL:
https://new.znanium.com/document?id=337
456

Yy4yeOHUuK

2018

OBC
“ZNANIUM.COM”

Jannmos HO.M.,
XKypbenko JL.H.,
HuxonoBa I'.A.,
Huxonosa H.B., Hypuesa
C.H.; mox pen. XKyp6enko
JI.H. , Huxonosoii I".A. .

Maremaruka : yue6. mocooue /

0.M. anunos, JI.H. XypOenko,

I'.A. Hukonosa, H.B. Huxonosa, C.H.
Hypuesa ; non pea. JI.H. XKyp6eHko,

I'.A. HukonoBoi. — Mocksa : UHOPA-M,
2019. — 496 c. — (Bricmiee obpa3zoBaHue:
bakanaspuar). - TekcT : 31€KTpOHHBIN. -
URL:
https://new.znanium.com/document?id=327
832

YuebHoOe mocodue

2019

OBC
“ZNANIUM.COM”

Hertspea O.M.,
Kypbenko JL.H.,

Matemartuka B mpuMepax M 3ajayax : yueo.
nocobue / O.M. [lertapesa, JI.H.

YyebHoOe 11ocodue

2019

OBC
“ZNANIUM.COM”




Tun (yueOHHK, yueOHOE

KoJsinmuecTBO B

Ne nocodoue, yueoHo- HAY4YHOM
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJioBoK) Tox m3panusa
n/n MEeTOAHYECKOEe Mocodue, oudamorexe /
NPAKTHKYM, JP.) HaumenoBanune IbC
Huxonosa I'.A., Kypbenko, I'.A. Hukonona, H.B.
Huxonosa H.B., Hypuesa | Hukonona, C.H. HypueBa. — Mockaa :
C.H. NH®PA-M, 2019. — 372 c. — (Bsiciuee
obOpasoBanue: bakanaBpuar). - TekcT :
snexTpoHHsid. - URL:
https://new.znanium.com/catalog/document?
10=327833
8.2. JlonosinuTeIbHAS JIMTEPATypa
Tun (yueOHuk, yueoHoe KO‘HH%CTEO i
HAY4HOI
Neo nocooue, yueoOHo-
ABTOpPBI, COCTABUTEH 3arsiaBue (3aroJi0BoK) I'on n3nanus ondauorTexe /
n/n MeToinYecKoe nocooue,
HaumenoBanue
NPAKTHUKYM, JP.) 3EC
1 | Ky3nenos JLA. COopHHUK 3a/1aHUI 10 BHICIIEH MaTeMaTUKe. YuebHoe nocobue 2015 9bC
Tumnoskie pacyeTsl : yaueOHOe mocodue / “Jlanp”
JLLA. Ky3nenoB. — 13-e usn., crep. —
Canxrt-Ilerepoypr : Jlans, 2015. — 240 c.
— ISBN 978-5-8114-0574-9. — Tekcr :
AIIEKTPOHHBIHN // DIEKTPOHHO-OMOIMOTEUHAs
cuctema «Jlanpy : [caiiT]. — URL:
https://e.lanbook.com/book/4549 (nara
obpamenus: 25.10.2019). — Pexum
JIOCTYTIA: JIUIsl aBTOPHU3. TIOJIb30BaTeIeH
2 | ®ummmnosa E.E., CepreeBa | Maremaruka: YueoHoe nmocooue / E.E. YdebHOe mocobue 2015 3BC
J.B., Cnoboackas U.H. ®dunumnosa, /[.B. Cepreena, “ZNANIUM.CO
H.H.Cnobonckas - Bonorma: BUITD ®CUH M”

Poccun, 2015. - 378 c.: ISBN 978-5-94991 -
312-3 - Tekcr : anekrpoHHBIid. - URL:




Tun (y4yeOHNK, yueOHOe

KoaunuecTBo B

Ne nocooue, yueoHo- Hay-nou
ABTOpPBI, COCTABUTEJIH 3aryiaBue (3aroJI0BOK) Ton u3nanus oubamnorexe /
n/n MeToauYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmenoBanme
P > AP 3BC
https://new.znanium.com/catalog/product/89
9484
3 | benoycosa B. U., EpmakoBa | Beiciias matematuka. Yacts 1 : yuebHOe VYyebHoe mocobue 2016 ObC
noco6ue / B. U. benoycosa, I'. M. “IPRbooks”

I'. M., Muxanea M. M. [u
ap.].

EpmakoBa, M. M. Muxanesa [u ap.]. —
ExatepunOypr : Ypanbckuii GeaepanbHbIit
yausepceuteT, ObC ACB, 2016. — 296 c. —
ISBN 978-5-7996-1779-0. — TekcrT :
3JICKTPOHHBIN // DNEKTPOHHO-OMOINOTECUHAS
cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/65920.html
(mata obpamenus: 25.10.2019). — Pexum
JIOCTyMA: JIJIsl aBTOPHU3UP. MOJIb30BaTeNeH




8.3. Ilepeuyenb mnpodeccuoOHANBHBIX 0a3 JAHHBIX U HMH(OPMAMUOHHBIX CIPABOYHbBIX
CHCTEM

- Web of Science [DnekrponHbiii pecype] : MyJIbTHIUCHHUIUIMHAPHAS pedepaTuBHas 0a3a
nannbix. — Philadelphia: ClarivateAnalitics, 2016— . — Pexxum goctyna : apps.webofknowledge.com.
— 3arm. ¢ ’kpana. — 3. pyc., aHIIL.
- Scopus [Dnexrponnsiii pecypc] : pedeparuBHas 0aza manusix. — Netherlands: Elsevier,

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

- Elibrary [Dnexkrponnsiii pecypc] : HaydHas 3JeKTpoHHas Oubnmoreka. — Mocksa : HOB,
2000— . — Pexxum moctymna : elibrary.ru. — 3arm. ¢ skpana. — 3. pyc., aHrIL

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

- Science Direct [DnexkTpoHHBI pecypc] : KOJUIEKIHS 3JIEKTPOHHBIX KHUT HM3aTCIIbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum octyma : sciencedirect.com. — 3arii. ¢ 3KpaHa. —
S13. anrmn.
- NEICON [3nexrponHslii pecypc] : 37eKTpOHHAs MH()OPMAIHS : apXUB HAYYHBIX )KYPHAJIOB.
— Mocksa : HOUKOH, 2002— . — Pexxum noctyna : neicon.ru/resources/archive. — 3ari. ¢ skpaHa. —
S13. pyc., aHriL.

8.4. IlepeueHb NPOrpaMMHOro obecnevyeHus

Ne Haumenosanue IO PexBU3HUTHI )loronf)pa
n/n (naTa, HOMep, CPOK /el CTBHA)
1 Windows: norosop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeiicTBUSL — OECCPOYIHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeICTBUS — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpox
AcademicEdition JCUCTBHS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JICUCTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JHTIEH3UOHHBIH goroBop Ne 42/02/22-K ot
02.02.2022, cpok mercTBUS — 110
31.08.2022

8.5. Onucanne MarepHaJbHO-TEXHHYECKON 0a3bl, HEOOXOAMMOM /ISl OCYLIECTBJICHUS
00pa3oBaTeIbHOIO MpoLecca Mo JMCHUIIINHE

HaumeHnoBaHue 000py10BaHHBIX YUeOHBIX
Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

JICKIIMOHHOI'O THIIA. YueOHas AyauTopus s

Ne ApP. 00bEKTOB ISl IPOBEACHHUS
. IlepeyeHb OCHOBHOIO 000PY10BAHMS
N/ | NPaKTHYeCKHUX U JJa00pPaTOPHBIX 3aHATHIA,
MOMeIleHU 1JI51 CAMOCTOATEJIbHOMI
padoThl o0yuyaumxcs (HoMep ayAuTOPHH)
1 VYyeOHnas ayautopust AJis npoBeaeHus 3aHaTuil | CToNbl y4eHHYECKHUe JIBYXMECTHBIE U

TPEXMECTHBIE (MOHO0JIOKH) ,CTOJI




n/n

HaumenoBaHnue 000py10BaHHBIX Y4eOHBIX
Ka0OMHETOB, J1a00PaATOPHii, MACTEPCKUX U
ApP. 00bEKTOB /ISl IPOBEAEeHUS
NMPAKTHYECKHUX 1 JIAa00OPATOPHbIX 3aHATHIA,
MOMeIEeHU 1JIs1 CAMOCTOATEIbHOM
padoThl 00yyarommxcsi (HoMep ayAuTOPUM)

IlepeyeHb OCHOBHOI0 000pPY10BAHMS

MPOBEJCHUS 3aHITUA CEMUHAPCKOTO THIIA.
YuebHass  ayauTopusi  UIA  KypCOBOTO
MPOSKTUPOBAHUS  (BBITIOJTHEHHSI KYPCOBBIX
pabot). YueOHast ayauTopus I IPOBEICHHS
TPYIIOBBIX u WHIBUIYaIbHBIX
KOHCYJIbTAIlMid. YueOHash ayauTopus s
MPOBEJCHUS 3aHATUN TEKYIIEr0 KOHTPOJIS H
npomexyrounoit arrectanuu (I'-440)

IIPENOAABATENIbCKUN, CTYlI
IpenojaBaTeabCKuil, J0cKa ayAuTOpHas
(MemnoBast)

Y4eOHast ayAuTOpHsi AJ1s POBEACHUS 3aHATUI
CEMHHAPCKOTO THIA. Y4eOHasi ayAUTOPUS JIJIst
KypCOBOTO TPOCKTHPOBAHUS (BBIMOTHCHUS
KYpPCOBBIX Pa0oT). YueOHas ayauTopus JUis
MPOBEJICHUS TPYIIIOBBIX M WHIWBHUIYTbHBIX
KOHCYyJbTallMii. Y4eOHas aynuTopus Ui
MPOBEJICHUS 3aHATUN TEKYIIET0 KOHTPOJIS H
npoMexxyTouHoi arrecranuu (I'-405)

Cron MPEINOJaBaTENbCKUM. , Cronbl
YUCHHUYECKUE (HAYEPTATENbHBIC) , CTYJIbS,
JIOCKa ayIUTOpHAas (MeJIoBast)

[TomereHre sl CaMOCTOSITENIBHOM PabOThI
obyuaronuxcst (I'-401)

CTOJ'H)I, CTYJIbA, KOMIIBIOTCPhI

[Tomemienue uist caMOCTOSTENbHOM pPabOThI
obyuarormxcs (C-508)

Hocka aymutopHas (MesoBasi), CTOJIBI
YYCHHUYECKUE, CTOJ TPETOaBaTeIbCKHIA,
CTYJIbsl, CTEH/Ibl, IIKA(BI.




