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1. TIlepeyeHb K0O0B KOMIIeTEHIUIi, (POPMHUPYEMBIX TUCHUIIUHON B Mpoiecce 0CBOECHUS
o0pa3oBaTeIbHON NPOTrPAMMBI

I'pynna xoMmnereHuuii Kon
Kareropusi komnereHumu
YHuBepcanbHbIe CucreMHOE U KpUTHUECKOE VYK-1
MBIIIJICHUE
Oo6menpodeccnoHanbHBIC - OIlK-1
Oo6menpodeccnoHanbHbBIC - OIIK-6

2. KoMneTreHIUM M HHAUKATOPBI UX JOCTHKEHUSI

Kona DopMyJIHPOBKA NHAuKATOPHI JOCTHKEHUST KOMIIETEH UM
KOMIETEHIIUH KOMIETEeHIIUH
VK-1 Crnoco0eH ocyIIecTBIATh VYK-1.1 3HaeT METOAMKHU MTOUCKA, cOOpa 1
MIOMCK, KPUTUYECKUH aHalu3 | o0pabOTKU MHPOpMALMK; aKTyaIbHbIE
Y CUHTE3 HH(OpMAIIHH, poccuiickue U 3apy0eKHbIE HCTOUHUKHI
MIPUMEHSITh CHCTEMHBIN uH(GOPMAIIUN; METOJ] CHCTEMHOTO aHATN3a
MOJXOT JIJIS1 PEIICHUS VYK-1.2 YMmeeT npuMeHsITh METOUKHU
IIOCTaBJIEHHBIX 3a7a4 nowucka, coopa u 00paboTKH HHPOPMALINY;
OCYIIECTBIISATh KPUTHUECKHUM aHATH3 U
CUHTE3 UH(POPMALINH, TOTYYECHHOHN U3
pa3HbIX UCTOYHUKOB; IPUMEHSTH
CUCTEMHBIN TIOJIXOJT IJISl PEIICHHUS
MOCTaBIICHHBIX 33724
YK-1.3 Brageer meTonamu noucka, coopa u
00pabOTKH, KPUTUYECKOTO aHaIN3a U CUHTE3a
nH(OPMAIINN; METOIUKON CHCTEMHOTO
MOJIX0J1a JI7Isl pEeHIeHHsI TOCTABJICHHBIX 3a]1a4
OIIK-1 CrniocobeH npuMeHsITh OIIK-1.1 3HaeT OCHOBBI MaTeMaTHKHU, (DU3UKH,
€CTECTBEHHOHAYYHbIC U BBIUMCIUTETFHON TEXHUKH U
oOIIIenH)KEHEePHBIC 3HAHUS, MIPOrPaMMHUPOBAHUS
METO/IbI MATEMaTHYECKOTO OIIK-1.2 YmMeer pemiaTh CTaHIapPTHBIE
aHaJIM3a U MOJICIIUPOBAHUS, npo¢eCcCuOHAIBHBIC 3a/1a4U C TPUMEHEHUEM
TEOPETUYECKOTO U €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX
AKCTIIEPUMEHTAIBHOTO 3HaHUH, METOJIOB MaTEMAaTUYECKOTO aHaIu3a ’
WCCIIETOBAHMUS B MOJICTTUPOBAHUS
npogecCuoHAIBHON OIIK-1.3 Brnazmeer HaBBIKAaMH TEOPETUIECKOTO
JeSITeIbHOCTH Y DKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS
00BEKTOB MPOo(HeCCUOHATILHOMN IESITEIbHOCTH
OIIK-6 Cnocoben ananmsupoBarh u | OIIK-6.1 3HaeT OCHOBBI TEOPUH CUCTEM U

paszpabaThIBaTh
OpraHHU3aIOHHO-
TECXHUYCCKUC n
YKOHOMHYECKHE TPOIECCHI C
MIPUMECHCHHEM METOIOB
CHCTEMHOTO  aHaim3a |

MaAaTEMaTHYICCKOI'O
MOJCIIMPOBAHUSA

CHCTEMHOTO aHAJIN3a, JUCKPETHOMN
MaTeMaTHKHU, TEOPUU BEPOATHOCTEH U
MaTeMaTHYeCKOI CTaTHCTUKH, METOJIOB
ONTUMH3AIMU U UCCIIEJOBAHUS OlepaIuii,
HEYETKUX BBIYMCIICHUH, MATEMaTHIECKOTO U
MMHUTALMOHHOTO MOJICIIMPOBAHUS

OIIK-6.2 YMeeT mpuMEHSITb METOABI TEOPUHU
CHCTEM M CUCTEMHOTO aHaJln3a,




TEXHOJIOTUN

TEXHOJIOTUH

MaTEeMaTHYeCKOr0, CTATUCTHYECKOTO U
MMHTAIIMOHHOTO MOJICTTUPOBAHMS IS
aBTOMATHU3allUU 3a]a4 IPUHATHS PEILECHUN,
aHanM3a NH(GOPMAIMOHHBIX TOTOKOB, pacyeTra
HKOHOMHYECKOH 3P PEKTUBHOCTH U
HaJISKHOCTH MH()OPMAIIMOHHBIX CHCTEM U

OIIK-6.3 Bnageetr HaBbIKaMu TPOBEACHUS
WHXEHEPHBIX PACYETOB OCHOBHBIX
IoKa3aTeyiel pe3yabTaTHBHOCTH CO3/IaHUS U
MPUMEHECHHS UH()OPMAIIMOHHBIX CHCTEM U

3. OnucaHue IVIAHUPYEMBbIX Pe3yJabTATOB 00y4eHHs M0 AMCUMILJIMHE H KPUTEPHEB OLlEeHKH

pe3yJbTAaTOB 00y4eHH MO IMCUUILIHHE

3.1.

Onucanue IIAaHUPYEMBIX PE3YJIbTATOB O6y‘~IeHI/I$I 110 JUCHUIIIIMHE

HnaHpreMHe PE3yIbTaThbl 06yquI/m o JUCHMINIMHC IIPCACTABJICHBI IACCKPHUIITOPAMU

(3HaHUS, YMEHMSI, HABBIKU)

AleckpunTope 3HaTh YMmerh Baagern
o JUCHMILIUHE
Kox VK-1
KOMIIETeHIINH
- HMHCTpYMEHTapHil - OonpeAeniaTh | - METOJIaMH
MaTeMaTHYCCKOTO BO3MOXKHOCTh MaTEeMaTHICCKOTO
aHaJmn3a, MIPUMEHEHUSI aHajau3a n
MPUMEHSAEMBIN JIJIs1 pPa3IUYHBIX TPHUEMOB | BO3MOXKHOCTBIO X
00paboTku, MaTeMaTH4YeCKOTO IIPUMEHEHUS B IIPOLIECCE
aHalu3a W CHUHTE3a HCCICA0BAHUS K | peHIeHUs  KOHKPETHBIX
pe3yJIbTaTOB pPa3IMYHOMY BUAY | 3a7a4
npodecCHOHANBHBI 3a71a4
X UCCIIENOBAaHNHU
Kon OIIK-1
KOMIIETEHIIMH
- OCHOBBI - MIPUMEHSATH } HABBIKAMII
MaTEeMaTH4YECKOrO MaTeMaTUYeCKHUE mubdepeHIMATEHOTO 1
aHanu3a u cdepy HX | METOABI B  Tpolecce HHTErpaIbHOTO
MIPUMEHEHUS } B | MCCIIE/IOBAHUSA, AHANM3A | Loonoropapg
npogecCuoHAIbHON ¥ CUHTE3a 3a1ad PEATBHBIX  TPOIIECCOB.
obmactn HaBBEIKAMH
HCCIICAOBAHUS n
peteHus
TG depeHIaIbHbIX
YpaBHEHUH,
MCCJIEI0BAHUS PSIJIOB
Kox OIIK-6
KOMIIETEHIIMH




- OCHOBBI
TEOPUH  CHUCTEM |
CHCTEMHOTO aHaJIu3a,
JUCKPETHOMN
MaTEMaTUKU

- MNPUMCHATH
MCTOABI TCOPUHU CHUCTEM
1 CHCTCMHOI'O aHa/IM3a

HaBBIKAMH
MIPOBEICHUS
WH)KEHEPHBIX PaCUETOB
OCHOBHBIX MOKa3aTelei
pe3yJbTaTUBHOCTH
CO3/IaHUS U IPUMEHEHUS
WH(pOpPMaAITMOHHBIX
CHCTEM M TCXHOJIOTHH

4. MecTo IMCUMILTHHBI (MO1YJIf1) B CTPYKTYpe 00pa30BaTeIbHON MPOrpaMMbl
JucuunimHa OTHOCUTCS K 00s3aTelbHOM 4YacTH Yy4eOHOro IiaHa oOpa3oBaTeIbHOM
nporpammbl. J[aHHas JUCHUIIMHA B3aMMOCBS3aHA C JPYTUMH AUCIUIUIMHAMHM, TaKUMH Kak
«JIuneitnas anredpay, «JluckpeTHas MaTemMaTHKa» U Jp.
B pamMkax ocBoeHHs porpaMMbl OakanaBpuaTa BHITYCKHUKU FTOTOBATCS K PEIICHUIO 33124
po(heCcCHOHANLHOM ACSITENLHOCTH CIICAYIONUX THIIOB: IMPOU3BOJICTBEHHO-TEXHOJIOTHUCCKHIA,

Hay4HO-UCCJIEI0BATEIBCKUI U IIPOEKTHBIN.

[Ipodune (HampaBIeHHOCTH) MPOrPaMMBbI YCTAaHOBIIEHA ITyTeM €€ OpUeHTAIH Ha cdepy
PO EeCCHOHAIBHON JESTEIHHOCTH BBIITYCKHUKOB.

5. O0beM AUCHUILIUHBI

Buowt yueonoi pabomot Dopma obyuenusn

Ounasn

OO01ast TPy/10eMKOCTh: 3a4E€THBIC 5/180

€/IMHULIbI/9aChI

KonraktHasi pabora:

3aHsTHsI JIEKIMOHHOIO THIa 94

3aHsATHs] CEMUHAPCKOrO THIIA 54

[IpomexxyTouHas arrecranus: 3a4eT, IK3aMeH 18,1

CamocrosiTesbHas padora (CPC) 53,9

6. Conep:xkaHue IMCHHMILIMHBI (MOYJ151), CTPYKTYPHPOBAHHOE 110 TeMaM / pa3jiejiaM ¢
yKa3aHHeM OTBeIeHHOI0 HA HUX KOJIMYeCTBA aKa/leMHYeCKHUX YaCOB  BUA0B Y4eOHbIX
3aHATHH

6.1.Pacnipenenenue 9acoB 1o pasjeiiaMm/TeMaM | BHJIaM paOOThI

6.1.1. Ounas ¢popma oOyueHHs

Buabl yueOHoi1 padoThl (B yacax)
Ne Pa3nes/Tema
o/ KonTakTHas paborta
3ansaTus 3aHATHA CEMUHAPCKOIO THIIA Camocr
JIEKIIHOHHOT0 OSITeJIbH
THIIA ast
Jlexyuu | Unvie | Ipaxm | Cemun | Jlabop | Hnvie | padora
yuebHbl| uyecku | apol amopH
e e vle
3anamu| 3auamu pabom
A A bl




OyHKIUSA

[Ipenen u
HENPEePHIBHOCTh PYHKIIUU

[IpousBonnas u
muddepennman GyHkun

[Ipunoxenus
mudepeHIaIbHOTO
WCYHCIICHUS

Heonpenenennsiit
WHTETrpall.

OnpeneneHHblii HHTETpan
Y €ro MPHUJI0KEHUS

HuddepennnansHoe
UCcYUCIIeHNEe QPYHKITUI
HCCKOJIbKHUX NCPEMCHHBIX

HuTerpansaoe
MCcYUCIIeHNEe QYHKIUI
HECKOJIBKUX ITEPEMEHHBIX

OOBIKHOBEHHBIE
muddepeHraIbHbIC
ypaBHeHuUs 1 nmopsiaka

10.

OOBIKHOBEHHBIE
muddepeHnranbHbIe
ypaBHEHHS N-0TO
TIOPSITKA.

11.

YuciaoBbIC U CTEIICHHBIC
pAIbl

[Ipomexxyrounas
aTTecTanus

18,1

Hroro

54 | | 54 | | y | 539

6.2.IIporpaMma JUCIUIUIAHBL, CTPYKTYPHUPOBAaHHAS IO TEMaM / pa3Jienam
6.2.1. CopaepxaHue JIEKLIHOHHOTO Kypca

Ne HaumenoBaHue TeMbl
n/n (pa3aena) AUCHMILINHBI

Conepma}me JICKIHUOHHOI'0 3aHATUSA

OyHKIUA

[lonstne wmHoOxectBa. Omepanuu Haja MHOXKECTBaMU
(oObeauHeHUe, MepecedyeHue, pasHOCTh,  JIEKApPTOBO
MPOU3BEACHNE U T.A. OKBUBAJIEHTHOCTh M CUETHOCTH
MHOKECTB. OcHoBHbIE YHCIIOBBIE MHO>KECTBA:
HaTypaJIbHbIE, IIeJible, palMOHAJbHbIE, ICHCTBUTENBHBIE,
KOMIUIEKCHbIE. HeCUeTHOCTh MHOKECTBA JI€HCTBUTENBHBIX
yycen. ['paHulbl M TOYHBIE TpPaHU  MHOXKECTBA.
OToOpakeHus:  MHOXECTB, CBOWCTBAa  OTOOpaskeHH.
OyHKIMS Kak ~oToOpaxkeHue MHoOXecTB. (CBoiicTBa
¢bynkuuid. Bunel (yHKOMA: IeMEHTapHbIE, CIOXKHBIE,
HEesIBHbIE, NapaMeTpuuecKkue, oOpaTHble W HMX CBOMCTBA.
Crnioco6b1 moctpoenusi rpadukoB ¢yHkuuid. Ilpocreiimme
JJMeMEHTapHble  (QYHKIMHU. DJeMeHTapHble  (DyHKUUU
(GU3MYECKUX, HKOHOMHMYECKMX M JPYTUX pPealbHbIX




MPOIIECCOB U UX IpaduKu

[Tpenen n HENpPEpHIBHOCTH
byHKIIUN

[TocnemoBaTenbHOCTh JEHCTBUTEIBHBIX YHCEIN, CBOHCTBA
YUCIIOBBIX mocineaoBarenpHocTel. Ilpemen  uwmcioBoi
MOCJIeIOBATEIPHOCTH. YWCIIO € KaK Tpeaes YUCIOBOU
nocienoBarenbHOCTH. Ilpegen  ¢GyHKIMH B TOUKe.
Onnocroponnue mupenensl (yHkmuu B Touke. [lpenen
¢bynkuun Ha Geckoneynoctu. CBOMCTBa npeaena GyHKIUN
(ocHOBHBIE TeopeMbl O mpexaene (QyHkiuu). beckoHeuHo
Oompme W OeckoHeyHO Maible (QyHKuuU. [lepBelii u

BTOPOM 3aMeyaTesIbHbIe IIpeIeIIbl GyHKIIH.
OkBuBaieHTHbIE (yHKIMU. HempepblBHOCTh (DYHKIIMU B
TOYKE (paznuuHbIe MOJIXO/IBI). OnHOCTOpOHHSS

HENPEPbIBHOCTh (PYHKIIMM B TOuke. HemnpephIBHOCTH
¢byHkuu  Ha 1npomexyTtke. (OCHOBHBIE TEOPEMBI O
HETNPEPHIBHOCTH (QYHKIIMHM B TOYKE M Ha MPOMEKYTKE.
Touku paspeiBa GyHKINH, UX Ki1accuukaims

IIpousBogHas u
maddepernman Gy

[Ipupamenne aprymenta u 3HaueHust pyaxmun. [lonsTHe
npou3BoaHOM (¢yHkuMH B TOouke. [‘eomerpuueckuii,
¢u3nyeckuii U SKOHOMHUYECKUH CMBICIBI MPOU3BOIHOM.
HuddepenuupyemMoctb (GyHKIMU B TOouke. (OCHOBHBIC
TEOPEMBI Qg depeHInaIbLHOTO VCUUCIICHHSL.
Huddepenunan dynkuu. [Iponssoanas u auddepeniuan
CYMMBI, TIpOM3BEIEHHs W YacTHOro. IIpom3BonHBIC
CJIO’KHBIX, OOpaTHBIX (DYHKIHMI, HESIBHO U MapaMeTpUUECKU
3amanabX (yaknuid. [IpomsBoxnbie n nuddepeHans
BBICIIMX HOPSAKOB. Hexotopsie ¢buznyeckue,
TE€OMETPHUECKUE M IKOHOMHUYECKUE CMBICIIBI TIPOU3BOTHBIX
u nuddepeHnnanoB BHICIINX OPSIKOB

[Ipunoxxenus
¢ depeHInaIbHOTO
UCYHCIICHUS

Brruncnenne npenenoB no npaswiy Jlonutans. @opmyiisl
Teiinopa u Maknopena. Mcnonb3oBanue quddepeHnmana B
MpUOIMKEHHBIX BbluMcieHUsX. MccrnenoBanue (yHKUuUU
(OTBICKaHUE aCHMIITOT, TPOMEXYTKOB MOHOTOHHOCTH,
9KCTPEMYMOB, HAaMOOJIBILIETO U HAMMEHbILIErO 3HAUEHUH Ha
MIPOMEKYTKE, MPOMEXKYTKOB BBIIIYKIOCTH U BOTHYTOCTH,
Touek meperuba). dusmueckue (CpenHss CKOPOCTb,
MIHOBEHHas CKOpPOCTb, YCKOPEHHE) U 3KOHOMUYECKHE
(cpeaHue U MpeaenabHbIE BEIUYUHBI, 3JJACTUYHOCTD U JIp.)
MIPUIIOKEHUS TPOU3BOIHON U uddepeHmana

Heonpenenennsrit
WHTETpAIL.

MHosecTBO nepBooOpa3zHbix (yHKIMU. HeonpeneneHHsbli
UHTErpaj, OCHOBHBIE  CBOMCTBa  HEOIPENEIEHHOTO
uHTerpana. OCHOBHBIE METOJbl MHTETPUPOBAHMS: 3aMEHa
nepeMeHHoON (w/mwiu mnpeoOpazoBaHue udepeHnnana),
WHTETPUPOBaHUE 1O YacTsiM. HTerpupoBaHne HEKOTOPHIX
KJIacCOB (DYHKLMH: palMOHAIBHBIX (B TOM YHCIIE METOJ
HEOMNpeeNeHHbIX KO3I(PPUIMEHTOB), HpPPalMOHAIbHBIX,
TPUTOHOMETPHUYECKUX

OnpeneneHHblil HHTErpai u
€ro MpUII0KEHUS

[lonsTne mHTErpambHBIX CyMM. OIpeneseHHbIli HHTErpall
KaK 4YMCIIO, pa3JeisIollee HUKHIOK M BEPXHIOK CYMMBbI
HapOy. OcHOBHBIE CBOWCTBa OIPEACICHHOTO HWHTETpaa.
®opmyna Hpiorona — JleitOnuna. Mertox 3ameHsl




IIEPEMEHHON OIIPEACIICHHOM HUHTETpalIe. Meron
MHTETPUPOBAHUA 110 YacTSAM B ONPEICIICHHOM HHTErpale.
[TpubnuxeHHOe BBIYMCICHUE ONPEACICHHOTO HMHTErpaja.
I'eomerpuueckue (BbIYMCICHUE IUIOIIAAM, [UIMHBI JIyTH,
o0beMa, MOBEPXHOCTU TEJI BPAIIECHUS) M IKOHOMUYECKHE
MIPUIIOKEHUS OIpesiesieHHOro uHTerpaia. HecoOcTBeHHbIE
uHTerpansl 1 u 2 poja

HuddepenunansHoe
UCYHUCIIeHNE QPYHKITUI
HCECKOJIBKHX NCPEMCHHBIX

[lonatne ¢QyHKIMM MHOTMX IEPEMEHHBIX (Pa3jInYHbIC
noxxoxasl). I'paduk QyHKIMHM ABYX nepeMeHHbIX. JInHMM
ypoBHs. Meto n30kiuH. OCHOBHBIE CBOWCTBA ()YHKIIHMM.
JIBoliHBIE W TOBTOpHbIE Tpeaensl (QYyHKIMA  JABYX
[IePEMEHHBIX. HenpepbiBHOCTD byHKIHN IBYX
nepeMeHHbIX. YacTHbIE NPON3BOAHbBIE, UX T€OMETPUUECKHIM
CMbICNl  (KacaTelbHas  IUIOCKOCTb M HOpMalb K
noepxHoctn). [lomueni guddepenuman. [IponsBoanbie
BplclunXx nopsanakoB. Teopema IllBapna o paBeHCTBe
CMEILIaHHBbIX IPOU3BOJIHBIX BTOporo mnopsaka. llomHbiit
muddepenuman BToporo nopsaka. [IpousBoanas 1o
HAIIPABJICHUIO  BEKTOpa. I'panuenT. IIpuinoxenus
nuddepeHraIbHOro UCUUCIICHUS: OTBhICKaHUE
9KCTPEMYMOB (DYHKIIMHU JABYX IEPEMEHHBIX, HAMOOJIBILIETO U
HaUMEHBUIET0 3HAYEeHUs B 3aMKHYTOM oOsactu. Meron
HaVMEHBIIHUX KBaJpaToB. 3anauu JIMHEWHOI O
IIPOrpaMMHUPOBaHUS

WHTerpanbHOe NCYUCIICHHE
(GyHKIHN HECKOJIBKUX
MEePEMEHHBIX

[lonsTe nBoOIHOrO, TpoHOro wuHTErpanoB. CBeneHue
JBOMHOTO  HWHTErpajia K  IOBTOPHOMY  (ciydau
MpsIMOYTOJIBHOM M TPOM3BOJIBHOM obnacteil). 3ameHa
IIEPEMEHHON B JBOMHOM wuHTerpaie. (CMeHa nopsiaka
WHTErpUPOBAaHUS B IOBTOPHBIX HHTerpaiax. OCHOBHbIE
NPUIIOKEHHUs JBOMHOrO MHTerpaia (miomans (Urypsl,
o0beM Tena, miuom@aAb mnoBepxHocTH). HecoOcTBeHHBIE
JIBOWHBIE MHTerpayipl (ciyyail OeckoHedHOM oOmacTH,
cilydail pa3pbIBHON (YHKIIMH)

OOBLIKHOBEHHEIE
g depeHnnagbHbIe
ypaBHeHus | mopsiika

[Tposepxka pemenusi. Cocrabiienne J[Y ceMelCTB KPUBBIX.
HavanbHele ycnoBus. EQUHCTBEHHOCTb pelIeHUS 3a4add
Komm. JIY ¢ pazgensiommMucad  MEpPEMEHHBIMU.
Opnoponguele 1Y mnepBoro mnopsaka. Jluneinsie Y
nepBoro mnopsiaka (MEeToA  BapualUU  [IPOU3BOJIBHOU
MOCTOSIHHOM). Y paBHeHust bepHyin. YpaBHeHUs B OJTHBIX
muppepenumanax. HWurerpupyroumii - MHOXkuUTENnb. Y
IIEpBOrO  IOpsAZKAa,  HEpPa3pelICHHbIE  OTHOCUTEIIBHO
MPOU3BOIHOM.

10.

OOBIKHOBEHHBIE
muddepeHranbHbIe
YpaBHEHHSI N-0TO MOPSIKA.

JY  nomyckaromue IOHW)KEHHE TMOpsaKa (pa3iuuHble
cnydau). Pemenue 3amaum Komm mms 1Y  Beicmmx
nopsaAkoB. JIuHeinsle ogqHOopoAHbIe /Y BTOpOro nopsaka ¢
nepeMeHHbIMHU KodddunmeHTamu. JInHelHble OHOPOIHBIE
JY BTOpOro nopsaka ¢ MOCTOSSHHBIMU KO3((UIIMEeHTaMH.
Jluneitnpie HeomgHopoaHbie JIY BTOporo mopsaka c
MOCTOSIHHBIMU K03 urimenramu. Metoa cyneprno3uiuii B
pemenun JIY. Ilonarue o cucremax auddepeHnnaibHbIX




ypaBHEHUH

11.

YucioBbIE U CTENEHHBIE
pAIbl

OcHoBHbIe cBeIeHHS 0 psigax. HeoOXoauMBbl ¥ JOCTaTOYHBIS
MIPU3HAKU CXOJIMMOCTH PSAJIOB C MOJIOKUTEIbHBIMU YJICHAMU
(npusHaku cpaBHeHus, Komm, /lanambepa, nHTErpaibHbII
U 1p.). 3HaKonepeMeHHble psnbl. CXOIUMOCTb PSJIOB C
YIEHAaMHU IIPOU3BOJBHOrO 3Haka. O0iacTh CXOIUMOCTU
CTENEeHHOro psaa. MIHTepBan M paguyc CXOAMMOCTH psija.
Pager Teiinmopa u MaknopeHna. Pa3inokeHHUE HEKOTOPBIX
areMeHTapHbIX GyHKIMA B psan Teinopa. Ilpumenenue
pAIOB B TPUOJMKEHHBIX BblUMCIHeHUsX. [Ipuioxxenus
CTENEeHHBIX psAnoB. Psabl Dypree.

6.2.2. ConepxaHue NPAKTUYCCKUX 3aHITHH

HaumeHoBaHue TeMBbI
(pa3nesa) QM CHUIINHbI

Conep:xaHue NPpaKTHYECKOI0 3aHATHSA

DyHKIUA

[lonsiTue MHoxecTtBa. Omnepauuud HajJ  MHOXKECTBaMU
(oObeauHeHHUE,  IepeceuyeHue, Pa3HOCTb,  JEKapTOBO
MpOU3BEACHNE M T.Jd. OKBUBAICHTHOCTb U CUYETHOCTh
MHOkecTB. OCHOBHBIE UHCIIOBbIE MHOKECTBA: HATYypaJIbHBIE,
Lenble, palMoHalbHbIE, JEUCTBUTEIbHBIE, KOMILJIEKCHBIE.
HecueTHOCTh MHOXECTBA IeHCTBUTENBHBIX YUCEN. I paHuLIb]
U TOYHbIE TpaHU MHOXKecTBa. OTOOpa)keHUS MHOXKECTB,
cBoiicTBa oTOoOpakeHMH. DyHKUMA Kak OTOOpakeHue
MHOXecTB. CBoiictBa  ¢yHkumid. Bungel  GyHKImi:
JJIEMEHTapHbIE, CIOXHbIE, HESBHbIC, IapaMeTpPUUYECKHE,
oOpartHbIe U UX cBoicTBa. CIOCOOBI MOCTPOCHUS TPahUKOB
¢ynkuuid.  IIpocteiimme  sneMeHTapHble  (YHKIMH.
DOnemeHTapHble (PYHKIMHM (QU3NYECKUX, SKOHOMHYECKUX U
JPYTUX peaJbHbIX IPOLIECCOB U UX IpapUKu

[Tpenen n HENPepBIBHOCTH
byHKIUM

IlocnemoBaTeabHOCTh ACHCTBUTEILHBIX YHCEJI, CBOMNCTBA
YHUCIOBBIX  IocienoBarenpHocTed. Ilpenen  umcnoBoit
IIOCJIEIOBATEBHOCTH. YHMCIO € Kak mpenen 4YHuCIOBOM
nocienoBarenbHOCTH. Ilpenen  QyHKOMM B TOUKe.
OpHocTropoHHue mpenensl ¢QyHKOUM B Touke. [Ipenen
¢yHkuun Ha GeckoHeyHocTH. CBoiicTBa mpezena GyHKIUU
(ocHOBHBIE TeopeMmbl O mpenene ¢GyHKIUH). beckoHedHO
Oosnbire 1 6eckoHeuHo Masble pyHKIuH. [lepBelit 1 BTOpO#
3aMeyaTelibHble  Ipenenbl  (PyHKIMH. OKBHUBAJEHTHBIC
¢ynkuun. HenpepbIBHOCTh (YHKIMHM B TOYKe (pa3ivyHbIe
1moaxo/ibl). OJHOCTOPOHHSISI HENPEPBIBHOCTh (DYHKIUU B
Touke. HemnpepplBHOCTh (DYHKIIMM Ha IPOMEXKYTKE.
OcHOBHBIE TEOPEMBI O HETPEPHIBHOCTU (PYHKIIMH B TOUKE U
Ha mnpoMexyTrke. Toukum  paspbiBa  (QyHKIUHM, UX
KJIacCU(PUKAIHS

IIpousBogHas u
muddepeHman GyHKIIH

[Ipupamenue aprymenta u 3HadeHus QyHkuuu. [lonsTue
npou3BogHOM  (yHKIMHM B Touke. ['eoMmerpuueckuid,
¢u3nyeckuif M HKOHOMHYECKHH CMBICIBI HPOU3BOJIHOM.
JndpdepenunpyemMoctb GyHKIMHM B Touke. (OCHOBHBIE




TEOPEMBI g hepeHIaTLHOTO HCYUCIICHUSL.
Hudbdepennman dyakmuu. [IponsBoanas u nuddepenmman
CYMMBI, TMpOU3BEICHHUA H YacTHOro. llpousBomHbIC
CIIOKHBIX, 00OpaTHBIX (DYHKIMI, HESIBHO U TIApaMETPHUCCKU
3agaHHbIX (yHKuuid. IlpousBogHble u auddepeHrab
BBICIITHX HOPSIIKOB. Hexotopeie ¢busnveckue,
TE€OMETPHUUECKUE M SKOHOMUYECKHUE CMBICIIBI MPOU3BOIHBIX
u nudhepeHInanoB BEICIINX MTOPSIKOB

[Ipunoxenus
nuddepeHIaIbHOTO
UCUHUCIICHUS

Brruncnienne npenenos no npasuiy Jlonurana. @opmyiibl
Teiinopa u Maxksopena. Mcnons3oBanue muddepennnana B
NpUONMKEHHBIX BBIYMCICHUAX. MccnenoBanue (yHKIUU
(oThICKaHME aCUMNOTOT, MPOMEKYTKOB MOHOTOHHOCTH,
HKCTPEMYMOB, HauOOJIBIIETO U HAMMEHBIIETO 3HAYeHUH Ha
MIPOMEXKYTKE, MPOMEXKYTKOB BBINYKJIOCTH W BOTHYTOCTH,
Toyek meperu6a). Pusmueckue (CpegHssi CKOPOCTb,
MIHOBEHHAsi CKOPOCTb, YCKOpEHHE) U HSKOHOMHUYECKHE
(cpeaHue U mpeneiabHbIE BEIMYMHBI, 31aCTUYHOCTh U Ap.)
MIPUJIOKEHUS TPOU3BOIHON U AuddepeHnnana

Heonpenenenusiii uaTerpas.

MHoxecTBO nepBooOpa3Hbix (yHkuu. HeompeneneHHbIH
UHTErpajg,  OCHOBHBIE  CBOICTBa  HEOIPENEIEHHOrO
uHTerpaiga. OCHOBHBIE METOIbl MHTETPUPOBAHUS: 3aMEHa
nepeMeHHol (w/mnm npeobOpazoBanue auddepeHimana),
WHTETPUPOBAHUE 1O YacTsIM. MHTErprupoBaHHE HEKOTOPBIX
KJIacCOB (DYHKIMH: palMOHAIBHBIX (B TOM 4YHCJIE METOJ
HEOIpECIEHHBIX ~ KOA((UIIMEHTOB), HUPPAIHOHAIBHBIX,
TPUTOHOMETPUUYECKUX

OmnpeneneHHbIi HHTErpal v
€ro NpUJI0KEHUs

[lonsiTe mHTErpayibHbIX cyMM. OrmpeneneHHbI MHTErpai
KaK 4YHUCJO, pa3leNsiollee HIKHIOI M BEPXHIOK CYMMBI
HapOy. OcHOBHBIE CBOWMCTBa OIPEACICHHOTO HMHTETpaja.
®opmyna Herotona — JleliGuuma. Metonq  3aMeHbI
IIEPEMEHHOMN OIPEIETICHHOM HHTErpae. Meron
MHTETPUPOBAHUS II0 4acTsIM B ONPEIECICHHOM HHTETpaJIe.
[IpuOnuxeHHOe BBIYUCIIEHUE OIPEAEICHHOrO0 HHTErpasa.
['eomerpuueckue (BBIUMCICHUE IUIOIMIAAW, JUIMHBI JyTH,
o0bemMa, MOBEPXHOCTH TN BPAIICHMS) U HKOHOMUYECKHE
MIPUIIOKEHUS OIpe/ieNIeHHOro HHTerpana. HecoOGcTBeHHBIE
uHTerpansl 1 u 2 poja

Juddepenumanpaoe
ucuuciaeHue GpyHKuun
HECKOJIbKUX MEPEMEHHBIX

[lonatne QYHKIMUM MHOTHUX MEpPEeMEHHBIX (pa3IUyYHbIe
noaxonel). I'paduk QyHkumu nByX nepeMeHHbIX. JIMHuUM
ypoBHA. Metoa u3oknuH. OCHOBHBIE CBOMCTBa (DyHKIIHIA.
JIBoiiHbIE W TOBTOpHBIE TMpenenbl (QYHKUUH  JIBYX
nepeMeHHbIX. HenmpepbIBHOCT (DYHKIIMU JIBYX MTEPEMEHHBIX.
YacTHple NPOU3BOJAHBIE, HX TE€OMETPUYECKHNA CMBICI
(kacarenbHasi IJIOCKOCTh M HOPMallb K TIOBEPXHOCTH).
[Tonubrit guddepennnan. [lpon3BogHbIe BHICIINX MOPSIIKOB.
Teopema IlIBapia 0 paBeHCTBE CMELIAHHBIX ITPOU3BOJHBIX
BToporo mopsinka. Ilomaeii  guddepeHnan  BTOPOTO
nopsanka. Ilpons3BomHas 10  HampaBIEHHIO  BEKTOPA.
I'paguent. [punoxenus nuddepeHanTbHOT0 HCYUCIEHUS:
OTBICKAHHE HKCTPEMYMOB (QYHKIMU [JBYX MEPEMEHHBIX,
HauOOJbIIET0O M HAaWMEHBIIEr0 3HAYEHHUS B 3aMKHYTOM




obmactu. MeToj HAWMMEHBIIUX  KBAApPATOB. 3aJayu
JIMHEMHOTO MPOrPAMMHUPOBAHUS

HHTerpanbHOE CUUCIICHNE
(GyHKINH HECKOIBKUX
HepeMEeHHbIX

[lonsiTue paBoOWHOrO, TpOHHOro uHTErpaysoB. CBeneHue
JIBOMHOrO  HWHTErpajia K  MOBTOpHOMY  (ciyuau
NpsIMOYTOJBHON W TpPOHM3BOJIBHON oOmnacrteif). 3ameHa
MepeMeHHONM B JIBOMHOM wuHTerpaie. CMmeHa mopsaka
UHTETPUPOBAaHUS B IOBTOPHBIX HHTerpanax. OCHOBHbIE
MPWIOXKEHUS JBOMHOro wuHTerpana (Iuomans (Urypsl,
o0beM Tena, Miouaas MoBepxHOcTH). HecobcTBeHHBIE
JBOMHBIC MHTErpayibl (Cclydaid OCECKOHEYHOM 00J1acTH,
cirydail pa3pbIBHOW (DYHKIIMH)

OOBIKHOBEHHbIE
nuddepeHnranbHbIe
ypaBHEHuUs | mopsaka

[Iposepka pemenusa. CocrtaBinenue J[Y ceMelcTB KpHUBBIX.
Havanbubie ycnoBusi. ENMHCTBEHHOCTHh pelIECHUs 3aJaduu
Kommm. AY ¢ pa3gensiomuMucs — MepEeMEHHBIMHU.
Onnopoansie 1Y nepporo nopsiaka. Jluneitnsie JIY nepsoro
nopsaaka (MeToJ BapHalMU IMPOU3BOJIBHOM IMOCTOSHHOM).
YpaBHeHust bepnynnu. YpaBHeHus B TOJIHBIX
mubdepenumanax. HWurterpupyrommii  MHOxuTens. Y
MEpBOTO  TIOpAJIKA,  HEpa3pelIeHHbIE  OTHOCHUTEIIBHO
MPOU3BOIHOM.

10.

OOBIKHOBEHHBIE
Qg depeHIaIbHbIe
YpaBHEHHSI N-0OTO MOPSI/IKA.

JAY  nomyckarouiue TMOHWXKEHHE TMopsiaka (pa3idyHbIe
ciydan). Pemenune 3anaun Konu anst /Y BbICIIUX MOPSIKOB.
Jluneitnpie  omHopoansie J[Y  BTOpOoro mopsagka C
nepeMeHHbIMU KodduimenTamu. JInHeliHble OAHOPOIHBIC
JIY BTOpOTrO MOpsiJKa C MOCTOSHHBIMH KO3 (UIIMEHTAMH.
Jlunerinsie HeogHOpoaHble J[Y BTOpOro mopsigka C
MOCTOSIHHBIMH K03 duimenTaMu. Meton cyrnepno3uuuii B
pemenun JIY. Ilonsartue o cucremax nuddepeHnanIbHbIX
YpaBHEHUH

11.

UuCIIOBBIE U CTETICHHBIE
pAIBI

OcHoBHBIE cBeIeHHS O psiiax. HeoOXoauMbl U 10CTaTOYHBIE
MIPU3HAKU CXOJUMOCTH PSJIOB € MTOJIOKUTEIBHBIMY YJICHAMU
(mpu3Haku cpaBHeHus, Komu, Jlanambepa, HHTErpanbHbIi U
np.). 3HakomepeMeHHble psiabl. CXOIUMOCTh PSIIOB C
YjleHaMH HPOM3BOJBHOrO 3Haka. OO0JacTb CXOAMMOCTHU
CTENEeHHOTo psaa. VIHTepBan u paguyc CXOAUMOCTH psia.
Paner Teisopa m MaxknopeHna. PasiiokeHue HEKOTOPBIX
aneMeHTapHbIX (QyHKuui B pan Teinopa. Ilpumenenue
psAoB B NpHUOMMKEHHBIX BBIYMCICHUSX. [IpuioxkeHus
CTENEHHBIX ps0B. Psanasl Oypee.

6.2.3.

CopneprxaHue caMOCTOSATENBHOM pabOThI

HanmeHoBaHMe TeMBI
(pa3nena) IUCHMILINHBI

CoaepixaHue caMOCTOATEILHOM padoThl

OyHKIUA

[Tonsitue wmHOXkecTBa. Omnepanyu  HaJg MHOXKECTBAMHU
(oObeauHeHUe, MepecedyeHue, pasHOCTh,  JIEKApPTOBO
MPOUW3BEICHUE H T.AI. OKBHBAJICHTHOCTh M CYETHOCTH
MHOKECTB. OcHoBHBIC YHCIIOBEIC MHOKECTBA:
HaTypaJibHbBIE, IIeJIble, pallMOHAJbHBIC, JICHUCTBUTEIHHBIC,
KOMILIEKCHbBIE. HecueTHOCTh MHOKECTBaA ACHCTBUTEILHBIX
gucen. [paHWIpl W TOYHBIE T'PaHW  MHOXKECTBA.




OToOpakeHus:  MHOXECTB, CBOWCTBAa  OTOOpa)KeHHIA.
OyHKIIMA Kak ~ oToOpakeHne MHokecTB. CBoOiCTBa
¢bynkuuid. Bunel (yHKOMA: 3IeMEHTapHBIC, CIO0XKHBIE,
HEsIBHBIE, TapaMeTpU4ecKue, oOpaTHbIE W UX CBOICTBA.
Crnioco6b1 moctpoenust rpadukoB ¢ynkuuid. [Ipocreiimme
aneMeHTapHble  (QyHKuMM.  DineMeHTapHble  (QYHKIUH
Gu3NYeCKUX, HKOHOMHYECKHMX M JPYTUX pPEalTbHbIX
IPOLIECCOB M UX Tpaduku

[Tpenen n HENpPEpHIBHOCTH
byHKIIUN

IlocnenoBaTeabHOCTh ACMCTBUTEIBLHBIX YHCEII, CBOMCTBa
YUCIIOBBIX  TociedoBaTenbHOocTe. Ilpegen  4dmcnoBoit
MOCIEA0BATEIbHOCTH. UYMCIO € Kak Mpelaesa YHUCIOBOU
nocnefosarenbHoctu.  Ilpenen  ¢GyHKIMM B TOUKe.
OpHocTopoHHME mpeAensl QyHKnuu B Touke. [Ipemen
¢bynkunn Ha 6eckoHeuyHocTH. CBOMCTBA mpeaena QyHKIIMH
(ocHOBHBIE TeopeMbl O Tpenene (QyHKIHMH). beckoHedHO
Oonpiie W OCCKOHEYHO Majibie (GyHKIUU. [lepBbIii 1

BTOpOH 3aMeyaTeIbHbIC MpEAEb byHKIMH.
OkBuBaJieHTHbIe (GyHKUMU. HenmpepblBHOCTh (QyHKIMH B
TOYKE (paznuuHble HOJIXO/IbI). OnHOCTOPOHHSIS

HEMpephIBHOCT, (QYHKIMU B Touke. HempepbIBHOCTH
¢bynkuun  Ha TpomexxyTtke. OCHOBHBIE TEOpEMBI O
HEMpPEephIBHOCTH (YHKIMU B TOYKE U HA IPOMEKYTKE.
Touxu pa3peiBa QyHKIINH, X KiIaccuukanms

[IpousBognas u
muddepernman Gy

[Ipupamenue aprymenta u 3HaueHust GyHkuuu. [loHsTHE
MPOM3BOJMHOW (QYHKIMM B TOYKe. [ eoMeTpudeckwid,
¢u3nyeckuif ¥ SKOHOMUYECKMH CMBICIBI IMPOU3BOAHOM.
Huddeperuupyemocts ¢GyHKIuM B Touke. (OCHOBHBIC
TEOPEMBI Qg depeHnaIbLHOro UCUUCIICHHUSL.
Huddepennman Gynxmun. [IponszBoanas u quddepenunan
CyMMBI, TpoOM3BelIeHHs W 4acTHoro. IIpou3BonHbIe
CIIO’KHBIX, OOpaTHBIX (DYHKIHIA, HESIBHO U TApaMETPUIECKH
3amaHHbIX (yHkouit. [IpomsBoanble u nudepeHrans
BBICIITNX TIOPSIAKOB. Hexotopsie ¢dusnueckue,
reOMETPUUECKUE U IKOHOMHUYECKUE CMBICIIBI IIPOU3BOIHBIX
1 ¢ pepeHInanoB BICIINX MOPSIIKOB

[Ipunoxxenus
nuddepeHInaIbHOTo
UCYHCIICHUS

Brruucnenue npenenos no npasuiy Jlonutans. @opmyiisl
Teitnopa u Maxknopena. Mcnonb3oBanue auddepenipana B
NpUOIMKEHHBIX BbIYMCIEHUAX. VccrnenoBaHue (yHKIMU
(OTBICKaHWE aCHMIITOT, TPOMEXKYTKOB MOHOTOHHOCTH,
HKCTPEMYMOB, HAMOOJIBILIEI0 U HAUMEHBIIIETO 3HAUCHUH Ha
MPOMEKYTKE, MPOMEKYTKOB BBIIMYKIOCTH M BOTHYTOCTH,
Touek mnepernba). dusnueckue (CpeaHssi CKOPOCTb,
MTHOBEHHAsT CKOpPOCTh, YCKOpEHHE) U DSKOHOMHUYECKHE
(cpennue u mpeneNbHbIe BETUYMHBI, 3JaCTUYHOCTD U JP.)
MIPUIIOKEHUS PON3BOIHON U nuddeperimana

Heonpenenennsrit
WHTETpAIL.

MHoecTBO mepBooOpa3HbIX (yHKIMH. HeonpeneneHHbIi
WHTETpaJ,  OCHOBHBIC  CBOMCTBA  HEOMPEICICHHOTO
unTerpana. OCHOBHBIE METOJbl MHTETPUPOBAHMS: 3aMEHa
nepeMeHHol (w/mm mpeoOpazoBanue nuddepeHuana),
WHTETPUPOBaHUE M0 YacTsaM. MHTerpupoBaHue HEKOTOPHIX
KJIACCOB (DYHKITMH: palMOHAIBHBIX (B TOM YHCJE METO]




HEOMpeACNEeHHBIX KOI(PQPUIUEHTOB), HPPAIMOHATBHBIX,
TPUTOHOMETPHUYECKUX

OnpeneneHHblid HUHTErpall U
€ro MPUJI0KEHUS

[lonsitTue uHTErpasibHBIX CyMM. OmpeeneHHbld UHTETpall
KaK YHUCIO, pa3Jelifollee HIKHIOI M BEPXHIOI CYMMBbI
HapOy. OcHOBHBIC CBOWMCTBa OINpPEACICHHOTO0 HHTErpaia.
®opmyna Herotona — JleliOnuna. Meron 3aMeHbI
MepeMeHHON OnpeIeICHHOM UHTETpaje. Meron
WHTErPUPOBAHUS IO YacTSIM B OMPECIIEHHOM HHTErpale.
[TpubnukeHHOE BBIYMCIICHUE OIMPEACIICHHOTO HMHTErpaia.
I'eomeTrpuueckue (BbIUMCICHHE IUIOMIAAU, IJIMHBI JYTH,
o0BbeMa, TIOBEPXHOCTU TEJ BPAIICHUS) U SKOHOMHUYECKUE
MPUIOXKEHHUs oIpezesieHHoro uurerpaita. HecoOcTBeHHbIE
uHTerpansl 1 u 2 poja

HuddepennnansHoe
UCYHUCIICHUE QPYHKITUI
HCECKOJIbKHUX NCPEMCHHBIX

[lonatne ¢QyHKIMHM MHOTMX IE€PEMEHHBIX (Pa3jIMYHbIC
noaxoxasl). ['paduk QyHKIMM ABYX nepeMeHHbIX. JInHMM
ypoBHs. Meton u3okiuH. OCHOBHBIE CBOMCTBA ()YHKIIMM.
JIBoiiHbIE U TIOBTOpHBIE Ipeaenabl (QYHKIUH  JIBYX
IIEPEMEHHBIX. HenpepriBHOCTB byHKIU IBYX
nepeMeHHbIX. YacTHble NPOU3BOAHBIE, UX FEOMETPUUECKUN
cMbICll  (KacaTelbHas  IUIOCKOCTb M HOpMaib K
noBepxHoctn). [lomueni muddepennman. I[IponsBoaHbIE
BhICIIMX mopsakoB. Teopema IllBapua o paBeHcTBe
CMEILIaHHBbIX MPOU3BOJIHBIX BTOporo mnopsaka. llomHbiit
muddepenuman  BToporo nopsiaka. [IpomsBoanas 1o
HAIPAaBJICHUIO  BEKTOpa. I'panuenrT. [Ipuinoxenus
Qg depeHnaIbHOro VCUUCIICHMUSL: OTBICKaHUE
9KCTPEMYMOB (DYHKIIMU JABYX IEPEMEHHBIX, HAUOOJIBILIETO U
HaUMEHBUIET0 3HAYEeHUs B 3aMKHYTOM oOsactu. Meron
HaVMEHBIIHUX KBaJpaToB. 3anauu JIMHEWHOT'O
IIPOrpaMMHUPOBAHHUS

WHTerpanbHOE NCUNCIIEHHE
(GyHKIIMI HECKOJIBKUX
NIEPEMEHHBIX

[lonsTe nBoOIHOrO, TpoiHOro wuHTErpanoB. CBeneHue
JIBOWHOTO  WHTErpajga K  IOBTOPHOMY  (ciay4au
MpsIMOYTOJIBHOM ¥ TPOU3BOJIBHOM obnacteif). 3ameHa
IIEPEMEHHON B JBOMHOM wuHTerpase. (CMeHa nopsaka
WHTErpUPOBAaHUSl B IOBTOPHBIX HHTerpanax. OCHOBHbIE
NPUIIOKEHHUs JBOMHOrO MHTerpana (miomanb (Urypsl,
o0beM Tena, miuom@aAb mnoBepxHocTH). HecoOcTBeHHBIE
JIBOWHBIE MHTerpayipl (ciy4yail OeckoHedHOM oOmacTH,
ciydail pa3pblBHON (YHKIIMH)

OOBIKHOBEHHbBIE
muddepeHranbHbIe
ypaBHeHus | mopsaka

[IpoBepka pemenusi. CocraBinenue J[Y ceMelCTB KPUBBIX.
Havansnele ycnoBus. EQMHCTBEHHOCTh pelieHUs 3aaadu
Komm. JIY ¢ pasgensiomiMMucs — IEPEMEHHBIMH.
Opnoponusle JIY mnepBoro mnopsaka. Jluneitnsie Y
IepBOro mopsiaka (MeToA BapHalUU  [POU3BOJBHOU
MOCTOSIHHOM). YpaBHeHus bepHyiin. YpaBHEeHUS B TOJIHBIX
middepennmanax. HWurerpupyrommii  MHOXUTENb. Y
IIEpBOTO  NOpsAZIKA,  HEpPa3pElICHHbIE  OTHOCHUTEIIBHO
IIPOU3BOJHOM.

10.

OOBIKHOBEHHBIE
muddepeHranbHbIe
YpaBHEHHsI N-0TO MOPSIKA.

JAY nomyckaroomue TMOHW)KEHHE TMOpsaKka (pa3ivyHbIe
cnydan). Pemenune 3amaun Komm nmns Y  Beicmmx
nopsakoB. JInnelHble oqHOpoaHbIE 1Y BTOpOro mopsiaka ¢




nepeMeHHbIME K03 durmentamu. JInHeiHble OHOPOAHbIC
JIY BTOpOTO MOpsiAKa C MOCTOSSHHBIMU KO3 dUIIMeHTaMu.
Jluneitnpie HeomgHoponHble JIY BTOpOro mopsaka ¢
MOCTOSIHHBIMU KOd¢duiimeHTaMu. MeTo 1 Cyneprno3uiuii B
pemennn Y. Ilonstue o cucremax nugdepeHnuanibHbIX
ypaBHEHUH

11. OcHoBHbIe cBeIeHHs 0 psigax. HeoOXxoauMBbI ¥ JOCTaTOYHBIC
MIPU3HAKU CXOJIMMOCTH PSAJIOB C MOJIOKUTEIbHBIMU YJICHAMU
(npusHaku cpaBHeHus, Komm, /{anambepa, nHTErpaibHbII
U Jp.). 3HaKonepeMeHHble pAabl. CXOIUMOCTb PSJIOB C
YucnoBble U CTEIIEHHBIE YIEHAaMHU IIPOU3BOJBHOrO 3Haka. O0yacTe CXOIUMOCTHU
psabI CTENEeHHOro psfa. MIHTepBan U paauyc CXOAMUMOCTH psja.
Paner Teiinopa m Makiopena. PasnokeHue HEKOTOPBIX
aneMeHTapHbIX GyHKIMA B psan Teinopa. Ilpumenenue
pAnoB B NIpUONMIKEHHBIX BblUMcIeHUSX. [Ipuiioxenus
CTENEeHHBIX psAnoB. Psjabl Dypre.

7. Texkyumuii KOHTPOJIb MO JUCHUIINHE (MOIY./110) B PAMKAX YUeOHbIX 3aHATHIH

B pamkax Tekyiiero KOHTpOJIS MPENoJaBaTelib CaMOCTOSTEIbHO MOKET MPOBOAUTH
CJIEIYIOIINE MEPOIIPUATHSL:

Ne KonTposnpyemsie pa3aesl (TeMbl) HanMeHOBaHMeE OLIECHOYHOIO CPeaCTBA
n/n
1. Ompoc, mpakTUYeCcKoe 3a/1aHne,
OyHKIMA
TECTUPOBAHUE
2. TTpe/test 1 HENpepHIBHOCTS (yHKIIH Ompoc, mpakTUYECKOe 3aJIaHue,
TECTHUPOBAHUE
3. Ompoc, mpakTUYECKOe 3aJIaHue,
[TpousBoanas u quddepeHnman GyHKIIN TeCTHPOBaHHE
4. | Ilpunoxenus quddepeHInaIbLHOro Omnpoc, npakTU4ecKoe 3aJaHue,
VCYHCIICHUS TECTUPOBAaHUE
S. . Omnpoc, npakTU4YecKoe 3a1aHue,
Heonpenenenuslii nHTErpall.
TECTUPOBAaHUE
6. | OnpezneneHHbIN HHTETPAT U €T0 Omnpoc, npakTU4ecKoe 3aJaHue,
MPHJIOKEHHUS TECTUPOBAaHUE
7. | AuddepenunanbHoe ncunucieHmne Omnpoc, npakTU4ecKoe 3aJaHue,
(GYHKIMH HECKOJIBKUX EPEMEHHBIX TECTUPOBAaHUE
8. | MHTerpanbHOe ncunciaeHne QyHKIUI Omnpoc, npakTU4ecKoe 3aJaHue,
HECKOJIbKUX MTEPEMEHHBIX TECTUPOBAaHUE
9. | OGbikHOBEHHBIE g depeHnraIbHbIe Ormpoc, npakTH4ecKoe 3aJaHue,
ypaBHeHus | mopsaka TCCTUPOBAHHUC
10. | OGbikHOBEHHDIE nudepeHnnaIbHbIe Ormpoc, npakTHieckoe 3aj1aHue,
YPaBHEHUS N-0r0 MOPSAIKA. TCCTHPOBAHUC
11 Omnpoc, npakTu4ecKkoe 3aJaHue,
YucaoBble U CTENICHHBIE PSIJIbI TeCTHpOBaHHE

8. IlepeyeHb OCHOBHOI M J1ONOJHUTEIBLHON y4eOHOI JIUTEPaTypPhl, HEOOXOAUMON 115
OCBOCHUS THUCHMILIMHBI (MOAYJIs1)
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KemepoBo : KeMepoBCKHiT TEXHOIOTHYECKUA MHCTUTYT MHUILEBOW MpOMBINIUIEHHOCTH, 2014, —
127 c. — ISBN 978-5-89289-852-2. — Tekcr : anekrponHbid // L{udpoBoii oOpa3zoBaTenbHbIA
pecypc IPR SMART : [caiit]. — URL.: https://www.iprbookshop.ru/61290.html

2. boponwnna, E. b. Maremarnueckuii ananus : yaeobnoe nmocobue / E. b. boponnna. — 2-
e u3n. — CaparoB : Hayunas kaura, 2019. — 159 ¢. — ISBN 978-5-9758-1745-7. — Tekcr :
anektpoHHbl // Ludposoit obpaszoBarenbubiii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/81022.html

3. Maremarnyeckuit ananus u audpepeHnanbHple YpaBHEHHS. 3a/1a4i U YIPAKHEHUS
yaeOHoe nmocodbue / B. B. Bnacos, C. . MutpoxuH, A. B. Ilpomkuna [u ap.]. — 4-e uzmn. —
Mocksa : Unreprer-Yuuepcurer Mudopmanmonnsix Texuomoruit (MHTYUT), Ait Ilu Ap
Menua, 2024. — 375 ¢. — ISBN 978-5-4497-3305-4. — Tekct : anexrponHsiit // Ludposoit
00pa3oBaTEIbHBIN pecypc IPR SMART : [caiT]. — URL.:
https://www.iprbookshop.ru/142274.html

4. beikoBa, O. H. Marematnueckuii ananu3. Y.1 : yueoHoe nocodue / O. H. brikona, C.

0. Komsarun. — 2-e uszn. — MockBa : MOCKOBCKHI TeAarorm4eckKuil rocynapCTBEHHBIN
yauBepeutet, 2024, — 120 c¢. — ISBN 978-5-4263-0391-1. — Tekct : 3IEKTpOHHBINA //
[MudpoBoit  obpazoBatenbubiii  pecypc IPR SMART :  [caiit] —  URL:

https://www.iprbookshop.ru/145687.html
5. Tanaxunckas, O. H. Maremarnueckuii ananus. Y.2 : yueOHoe mocobue / O. H.

lanaxxunckas, E. B. Ilukymak, H. A. IlepkoBa. — Tomck : HM3pmarenbctBo Tomckoro
rocyaapcTBeHHoOro yHuBepcutera, 2022. — 171 ¢. — ISBN 978-5-907572-13-3. — Tekcr :
anektporHbli // Ludposoit obpaszoBatenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/125532.html

8.2. JlononnumenvHas yuebuas iumepamypa:

1. Makcumenko, B. H. Ilpaktukym mo maremarndyeckoMy aHaim3y. Yacte 1 :
yueOHoe nocobue / B. H. Makcumenko, A. B. 'oObimr. — HoBocubupck : HoBocuOupckwmii
rOCyJapCTBEHHBIN TeXHIUUeCKuil yHuBepcutet, 2014. — 116 ¢. — ISBN 978-5-7782-2474-2. —
Texcr : anexktponHblit // Lludposoit obpazoBatensHblil pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/45425.html

2. I'punienko, JI. B. IlpumeHeHne Npou3BOIHOM K HMCCIEAOBAHUIO (YHKIMH H
MOCTPOCHHIO TpaduKa : METOIMYECKHE yKa3aHWs K WHAMBHIYATbHBIM 3aJIaHUSM TI0 pa3ieiy
Kypca maTemarnueckoro ananusa / JI. B. I'punenxo, I'. C. Kocreukas. — Poctos-nHa-J{ony :
Cesepo-Kaskasckuii ¢puman MockoBCKOro TEXHUYECKOT0 YHUBEPCUTETA CBSI3U U MUH(OPMATUKH,
2013. — 49 c. — Texcrt : snexTponHsbIH // Ludposoii o6pazoBatensHbiil pecypc IPR SMART :
[caiiT]. — URL.: https://www.iprbookshop.ru/61304.html

3. beikoa, O. H. [IpakTuky™m 1o MaTeMaTHUeCKOMY aHAJIU3Y : yueOHoe rnocodue /
O. H. brixoBa, C. 0. Komsarun, b. H. Kykymkun. — Mocksa : [Ipomereit, 2014. — 277 ¢. —
ISBN 978-5-9905-8861-5. — Tekcr : anextponHsii / Llndpooit o6pazoBarensublil pecype IPR
SMART : [caiiT]. — URL.: https://www.iprbookshop.ru/30409.html

4. MaremaTnueckuii aHanu3 u auddepeHlualbHble  ypaBHEHHs. 3alaud U
ynpaxkHeHnus : yaeoroe nmocooue / B. B. Biacos, C. 1. Mutpoxun, A. B. Ilpomkuna [u ap.]. —
4-e u3n. — Mocksa : MatepHet-YHuBepcutetr Muadopmanmonnsix Texnonoruit (MHTYUT), A
[Tu Ap Menma, 2024. — 375 ¢. — ISBN 978-5-4497-3305-4. — Tekcrt : AIeKTpOHHBIN //
[MudpoBoit  obpazoBatenbubiii  pecypc [PR SMART :  [caiit] —  URL:
https://www.iprbookshop.ru/142274.html

9. [Ilepeyenb pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOH  CeTH
"UnTepHer" (masnee - cerb "UHTepHer'"), HEOOXOAMMBIX /ISl OCBOCHUSl IMCUMILINHBI
(MoayJin)
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1. ®enepanbubiii mopran «Poccuiickoe oopaszoBanuey. http://www.edu.ru

2. Hayunas snextponnas 6ubimuorexka eLIBRARY.RU (pecypchl OTKpBITOro aocTyma)
https://www.elibrary.ru/defaultx.asp

3. https://www.rsl.ru/ Poccuiickas I'ocymapctBennass bubmnoreka (pecypcsl OTKPBITOIO
JIOCTYTIa)

10.Metoanueckue ykazaHus 1Jis1 00y4a0mMMXCs M0 OCBOCHUIO M CUMILIUHBI (MO1YJIs1)

YcnenrHoe 0cBOSHHE JAaHHOTO Kypca 6a3upyeTcs Ha palliOHAIbHOM COUYETaHUH HECKOJIBKUX
BHJIOB yUE€OHOM JIEATEILHOCTH — JICKIIUH, CEMUHAPCKUX 3aHATHH, CAMOCTOSATEIbHOM paboThl. [Ipn
3TOM CaMOCTOATEIbHYIO pPadOTy cleayeT paccMaTpuBaTh OJHMM U3 TJIaBHBIX 3BEHBEB
MOJIHOLIEHHOT'O BBICIIEro 00pa30oBaHUs, HA KOTOPYIO OTBOJUTCS 3HAYUTENbHAs 4acTh y4eOHOTrO
BPEMEHH.

CamocTtosTenbHas paboTa CTYACHTOB CKIIAJAbIBACTCS U3 CIEAYIOIINUX COCTABISIONIMX:

- paboTra ¢ OCHOBHOM M JOIOJIHUTENBHON JMTEpPATypod, C MaTepualaMM HHTEpHETa H
KOHCIIEKTaMU JICKIIHIA;

- BHEayIUTOpHAs MOATOTOBKA K KOHTPOJBEHBIM paboTaM, BHIIOJIHEHUE AOKIAI0B, pedepaToB U
KYPCOBBIX padoT;

- BBINIOJTHEHHE CAMOCTOSITENIbHBIX MMPAKTHYECKUX PadoT;

- TOJrOTOBKa K SK3aMEHaM (3a4eTaM) HEMOCPEACTBEHHO Mepe] HUMHU.

Jlns nmpaBuUibHONM OpraHu3auuy padboThl HEOOXOAMMO YUUTHIBaTh MOPSAOK H3y4EHUs
pa3zenioB Kypca, HaXOASIIUXCsl B CTPOrOid JJOTHYEeCKON mocnenoBaTenbHOCTH. [loaToMy Xopoiiee
YCBOEGHHUE OJHOM YacTW AMCLMILIMHBI SBJSIETCS MPENNIOCBUIKOM Ul YCHEIIHOro IMepexoaa K
cienyrolen. 3ananus, MpoOIeMHbIE BOIPOCHI, IPEIOKEHHBIE [T U3yYSHUS AUCIUILTUHBL, B TOM
YyhClie W JJI CaMOCTOSITEJIBHOTO BBIMOJIHEHMS, HOCIT MEXIUCUMIUIMHAPHBIN XapakTep u
0a3upyroTcs, MpPEeXAe BCEro, Ha MPUUYUHHO-CIEACTBEHHBIX CBSA3SX MEXAY KOMIIOHEHTaMHU
OKpY’Karomiero Hac Mupa. B Teuenue cemectpa, HeOOXOIMMO TIOATOTOBUTH pedepaTsl (IPOSKTHI)
C HCMOJb30BAaHHMEM PEKOMEHAYEMOW OCHOBHON M JOMOJHUTEIBHOW JHUTEpaTypbl M CIaTh
pedepatsl A MPOBEPKHU MpenoaBaTelto. BaKHbIM COCTaBISIIOIIMM B U3yYE€HUH JaHHOTO Kypca
SBIISIETCS PEIlIeHNEe CUTYallMOHHBIX 3371a4 ¥ pa0oTa HaJl MPOOIEMHO-aHATUTHIECKIUMHU 33 JaHHUSIMH,
YTO MPEANOJIAraeT 3HaHUE COOTBETCTBYIONIEH HAYYHON TEPMUHOIOTHH U T.1I.

JUis nydniero 3alOMMHAHHMS MaTepuana IiefecooOpa3HO HCIOJIb30BaTh WHIMBHyalbHbIE
O0COOEHHOCTH M pa3Hble BUJIbI MaMSTH: 3pUTEIbHYIO, CIIyXOBYIO, ACCOLMATUBHYIO. Y CIIEITHOMY
3aMIOMUHAHUIO TaK)Ke CIOCOOCTBYET MPHUBEICHUE SIPKUX CBHUJICTEIBCTB U HATIIAIHBIX MPUMEPOB.
Y4eOHbIil MaTepHrall JOKEH MOCTOSTHHO MTOBTOPSATHCS U 3aKPEIUIATHCS.

[Tpu BEIMOTHEHUH JOKIJIAT0B, TBOPUYECKUX, HH(OPMAIIMOHHBIX, HCCIIEAOBATEIHCKUX MMPOESKTOB
0coboe BHUMaHue ciieyer oOpaiate Ha HoJ00p MCTOYHUKOB HH(POPMALIMK U METOJIUKY pabOThI
C HUMH.

s yenienHo# ciauun sk3aMeHa (3aueTa) peKOMEHIyeTCsl COOI0IaTh CIEAYIOIINE MPaBHIa;
1. TloaroroBka K 3K3aMeHy (3aueTy) JOJKHA MPOBOIUTHCS CUCTEMAaTHYECKU, B TEUEHUE BCETrO
cemecTpa.

MHTEeHCcuBHAs MOArOTOBKA JOJDKHA HaYaThCs HE MO3/HEE, YeM 3a MeCsI] 10 SK3aMeHa.

3. Bpems HenmocpeCTBEHHO Tepe]T SK3aMEHOM (3a4eTOM) JIy4Ile UCTIOJB30BaTh TAKUM 00pa3oM,
4yTOObl OCTaBUTh IOCIEIHUNA JI€Hb CBOOOJHBIM Ui IMOBTOPEHUS Kypca B IIEJIOM, IS
CUCTEeMAaTH3alllK MaTepHala 1 J0padOTKH OTAEIbHBIX BOIIPOCOB.

Ha sk3ameHe BBICOKYIO OLIEHKY NOJIY4arOT CTYJAEHTBI, UCIIOJIb3YIOIUE JaHHBIE, [T0JIyYEHHBIE
B TIPOILIECCE BBIMOJIHEHHS] CaMOCTOSITENIbHBIX DPAa0OT, a TakyKe MCIIOJIb3YIOLUE COOCTBEHHBIE
BBIBOJIbI HA OCHOBE M3Y4YE€HHOI'0 MaTepHara.

VYuuTbiBas 3HAUUTENbHBI 00BEM TEOPETUUYECKOTO MaTepuania, CTyJI€HTaM PEKOMEH]yeTcs
peryJsipHOE MOCEIICHNE U MOIPOOHOE KOHCIIEKTUPOBAHUE JIEKITUH.

N
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11. llepeyenb HH(POPMAIMOHHBIX TEXHOJIOTH, HCNOJb3yeMbIX IIPH OCYIIECTBJIEHNH
00pa3oBaTeILHOIO MPoIecca MO0 IMCUUILIHHE (MO1YJ/II0), BKJIIOYasi NepevyeHb
MPOrpaMMHOro odecriedyeHUus1 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM (P

HEe00XO0IUMOCTH)

1. TepmuHaIBHBIN cepBep, MPEIOCTABISIOMUN K HEMY JOCTYIT KJIMEHTaM Ha 0aze
Windows Server 2016

2. CemeiictBo OC Microsoft Windows

3. Libre Office cBo601HO pacnpocTpaHsieMblii 0()UCHBIN MMAKET ¢ OTKPBITBIM UCXOTHBIM
KOZOM

4. NudopmarnmonHo-cripaBoYHas cucrema: Cucrema Koncynbrantllmoc
(MudopmariioHHBIH KOMILIEKC)

5. NudopmanmonHo-npaBoBoe obecrieueHrue ['apaHT: DJIEKTPOHHBIN MEPUOANICCKHUI
crpaBouHuk «Cucrtema TAPAHT» (OIIC «Cuctema TAPAHT»)

[TepedyeHs MCHoONB3yeMOro MPOTPaMMHOI0 oOecrieueHus yKa3aH B 1.12 maHHOU pabodeit

MpOrpamMMbl TUCHUIUIAHBI.

12.0nncanne MaTepHaIbHO-TEXHUYECKOH 0a3bl, He00XOAUMOH UI OCyLIeCTBJICHUS
00pa30BaTeILHOIO MPOLECCa MO JUCHHUILIHHE (MOLYJII0)
12.1. VYyeOHass ayquTopus JUIsl IPOBEACHUS Y4E€OHBIX 3aHATHM, MPETyCMOTPEHHBIX
IpOTrpaMMOii, OCHaIlIeHHasi 000PyI0BaHHEM U TEXHUUYECKUMHM CPEJCTBAMU O0YUEHHUS.
Crneunanu3upoBaHHas MeOelb:
KommuiekT yueOHoM Mebenu (CTo, CTyl) MO KOJIMYECTBY 00yJarommxcs; Jocka (MapKepHas),
KOMIUIEKT MEOEIIN /IS IPETIOAaBaTes.
TexHuueckue cpencTBa 00ydeHus:
Komneiotep B cOope A mpenogaBartess, IpOeKTOp, 3KpaH, KOJIOHKU
[lepeyeHp JMIIEH3MOHHOIO HPOTPAMMHOrO OOECHEYeHUs, B TOM 4YHCIE OTE€YECTBEHHOI'O
IIPOU3BOJICTBA!
Omnepannonnsie cuctemsl cemeiictsa Windows, KouncynerantIlntoc Be6 Bepeus, ['apant BeO
Bepcwust, antuBupyc Kaspersky Endpoint Security.
[Tepeuenb cBOOOTHO PACIPOCTPAHIEMOr0 MPOrPAMMHOI0 00eCTIEUEeHNUS:
Sunexc bpaysep, LibreOffice, MTC Jlunk, VLC Media Player.
IMonkmouenne k cetn «VHTepHeT» U  o0ecredeHUWe JIOCTya B DJIEKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTebHYIO cpery MMV,

12.2. TlomermieHue st CAMOCTOATENBHOM pabOTHI 00YJAOIITIXCS .

Criennanu3upoBaHHasi MeOelb:
KommiekT yueOHOM Mebenu (CTo, CTyJT) MO KOJIMYECTBY 00yJaromuXxcs; J0cKa (MapKepHasi),
KOMILJIEKT MeOeJn /7S IpernoaaBaTes.

TexHu4eckue cpecTra 00yIeHusI:
Kommnbrotep B cOope [is penoaBaresis; KOMIBIOTEPHI B cOOpe A1 00yJaromuxcs; KOJIOHKH;
IIPOEKTOP, IKPaH.

[TepedeHb NHIIEH3UOHHOTO TPOIPAMMHOT0 00ECIIeUueH sI, B TOM YUCII€ 0T€YECTBEHHOTO
MIPOM3BOJICTBA:
Onepanunonnsie cucremsl cemeiictBa Windows, Kouncynerautllntoc BeO Bepcus, ['apant BeO
Bepcwust, antuBupyc Kaspersky Endpoint Security.

[Tepeuenb cBOOOTHO PACIPOCTPAHIEMOTO IPOrPAMMHOI0 00eCTICUECHHUS:
Sunexc Bpaysep, LibreOffice, MTC Jlunk, Notepad++. Pinta, Gimp, AnyLogic, Inkscape,
OpenShot. FreeCAD, LibreCAD, Jamovi, Visual Studio, Unity.

[TomenieHne s CaMOCTOSTENHFHOH pabOTHl OOYUYAIOMIMXCS OCHAIICHO KOMITBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO MOJKIIOUEeHUs K cetu "MHTepHer" m obecredeHueM J0CTyna B
AEKTPOHHYIO HHPOPMAIIMOHHO-00pa3oBaTenbHyio cpeny MMY.



13. Oopa3oBaTebHbIe TEXHOJIOTHH, HCTIOJIb3yeMble TPH OCBOEHUH TUCHUIIITUHBI

JIyist OCBOGHUS AUCIMILTUHBI UCTIONB3YIOTCS KaK TPATUIIMOHHBIE (POPMBI 3aHATUN — JICKIIUU
(THTIBI JIGKIIUH — YCTAaHOBOYHAS, BBOJHAS, TEKYIIIasl, 3aKIIOYUTEIIbHAS, 0030PHAS; BUIBI JICKIIUH —
npoOJieMHasi, BHU3yalbHasl, JIEKIHUS KOH(EPEHIUS, JICKIHS KOHCYJIbTALUSA); W CEMHHAPCKUE
(IpaKTHYECKUE) 3aHSITHS, TaK M aKTHBHBIC M WHTEPAKTUBHBIC (OPMBI 3aHSATHI - JCIOBBIE U
POJIEBBIC UTPHI, PEIICHNE CUTYAIIMOHHBIX 33/1a4 U Pa300p KOHKPETHBIX CUTYAIUH.

Ha y4eOHBIX 3aHATHSIX UCIOJIB3YIOTCS TEXHUYECKHE CPEACTBA O0YUCHHS MYJIbTHMEIHUIHHOMN
ayJIUTOPUU: KOMITBIOTEP, MOHUTOP, KOJIOHKH, HACTEHHBIM JKpaH, MPOEKTOpP, MUKPO(DOH, TaKeT
nporpamm Microsoft Office ansa nemoHCTpanuu npe3eHTanuii 1 MeanadanioB, BUACOIPOCKTOP
JUIs  JIMOHCTpAallUM CJIAiIoB, BHUJIEOCIOKETOB MU Jp. TecTupoBaHHME OO0Y4aeMbIX MOXKET
OCYILECTBIISATHCS C UCTIOIB30BAHUEM KOMITBIOTEPHOTO 000PY/IOBaHUSI YHUBEPCUTETA.

13.1. B ocBOeHUM y4eOHOH JUCHHUILINHBI UCTIOJIB3YHOTCS CIe1YIONIie TPATUIMOHHbIE
o0pa3oBaTebHbIe TEXHOJIOTHH:

- YTEHHE MPOOIEMHO-MH(POPMAITMOHHBIX JICKIUH ¢ UCIIOIB30BaHUEM JIOCKU U BUACOMATEPUATIOB;
- CEMHHAPCKHE 3aHATHUS U 00CYKICHUS, TUCKYCCUI 1 0OMEHa MHEHHSIMU;

- KOHTPOJIbHBIC OITPOCHI;

- KOHCYJIbTaIlHH,

- CaMOCTOSTENIbHAS PaboTa CTYICHTOB C YI€OHOM TUTEPATYPOH U IEPBOMCTOYHUKAMH,

- IOJITOTOBKA U 00CYXIeHHe pedepaToB (MIPOEKTOB), MPE3eHTANNN (HAyYHO-UCCIIET0BATEIbCKAs
pabora);

- TECTUPOBAHUE 10 OCHOBHBIM TEMaM JUCIUILTAHBI.

13.2. AKTMBHBIC M HHTEPAKTHBHbIE MeTOAbI U (POPMbI 00yUeHUS

U3 nepeunst BUAOB: («MO3roBoi mTypm», ananus HITA, ananu3 npoOieMHbIX CUTyallui, aHaIu3
KOHKPETHBIX ~ CUTyallMd, WHIMJIEHTB, HUMMTALUs  KOJJIEKTMBHONH  IpodecCHOHATIbHON
JeSITeTbHOCTH, pa3bIrPHIBAaHKUE POJICH, TBOpUECcKas paboTa, CBSI3aHHAsI C OCBOCHUEM TUCIHILIHHEI,
posieBas urpa, Kpyrjiblidi CTON, JUCIyT, Oecelna, OUCKycCUs, MHHHU-KOHpeEpeHIMs U Jp.)
UCIIOJB3YIOTCS CIEAYIOIIHNE:

- IUCITYT

- aHaJIM3 NPOOJEMHBIX, TBOPUECKUX 3aJaHUM, CUTYallMOHHBIX 3a/1a4

- poJeBas urpa;

- KpYIJIBIH CTOJI;

- MUHU-KOH(pEpEeHLINS

-INCKYCCHS

- becena.

13.3 OcobenHocTH 00yueHHs1 HHBAJIHU/I0B U JIMI[ C OTPAHUYEHHBIMH BO3MOKHOCTAMHU
3n0poBbsi (OB3)

[Ipu opranuzanuu oOydeHus: MO JUCHUILIMHE YUUTHIBAIOTCS OCOOEHHOCTH OpraHu3alluu
B3aUMO/JICHCTBUS ¢ MHBAJIMAAMU U JIMLAMH C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3/10pOBbS (J1asiee
— uaBaymabl U juna ¢ OB3) ¢ menpio obecrieuenust ux mpas. [Ipu oOydeHHH yUUTHIBAIOTCS
0COOEHHOCTH MX TCHXO(U3NYECKOrO pa3BUTUS, WHIUBUAYaJbHbIE BO3MOXHOCTH U TIpHU
Heo0X0IuMOCTH o0ecreunBaeTcs KOPPEeKLMs HapyUIeHUM pa3BUTHS W COLMAJbHAs aJanTarus
yKa3aHHBIX JIMII.

Beibop MeTtonoB 0oO0yueHus ompenensercs CcoAep)KaHWeM O0O0ydeHMs, YPOBHEM
METOAMYECKOTO U MaTepHaJIbHO-TEXHHUUECKOro oOecreueHusl, OCOOCHHOCTSMHU BOCIPHSITHUS
yueOHOM MH(pOpPMAIUU CTYIEHTOB-UHBAJIUIOB U CTYJIEHTOB C OrPaHUYEHHBIMU BO3MOXKHOCTSAMU
310poBbsi U T.A. B o00pa3oBaTenbHOM TMpoliecCe MCIONB3YIOTCS COLUAIbHO-AaKTUBHBIE H
pedIieKCUBHBIE METOAbl OO0YYEHHs, TEXHOJIOTMU COLMOKYJIbTYPHOW peadMIUTaluu C LEJbIo
OKa3aHHUs TOMOIIM B YCTAHOBJICHUU ITOJIHOLICHHBIX MEXINYHOCTHBIX OTHOIIEHHH C JIPYTrUMH
CTYJEHTaMH, CO3JaHUH KOM(OPTHOTO IICUXOJIOTMYECKOT0 KIMMAaTa B CTYJ€HYECKON TpyTIIIE.



[Ipu oOyueHuu JauI] ¢ OrpaHUYEHHBIMHA BO3MOKHOCTSIMH 3[TOPOBBS 3JIEKTPOHHOE 00yUYeHHE
U JIUCTAHIIMOHHBIE O0OpA30BATENBbHBIE TEXHOJOTUHU IMPEAYCMATPUBAIOT BO3MOXHOCTh TpHUEMa-
nepenayu nHGOpMaluy B AOCTYIHBIX UL HUX QopMax.

OOyuarommuecs U3 4Kcia JIUI ¢ OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 3JJOPOBBSI 00€CTICUCHBI
MEYAaTHBIMU M DJIEKTPOHHBIMH 00pa30BaTeIbHBIMU pecypcamMu B (Gopmax, aJanTHUPOBAHHBIX K
OTPAaHUYECHUSIM UX 3]I0POBbS.
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1. TIlepeyeHb K00B KOMIIETEHIUIi, (POPMUPYEMBIX TMCHHUILIHHOI B Mpolecce 0CBOCHMSI
0o0pa3oBaTeIbHON NPOTrPAMMBI

I'pynna komMnereHuui Kon
Kareropusi komnereHumu
YHuBepcanbHbIe CucreMHOE U KpUTHYECKOE YK-1
MBIIIJICHUE
Oo6menpodeccnoHambHbIC - OIlK-1
Oo6menpodeccnoHambHbIC - OIIK-6

2. KoMneTreHIUM M HHAUKATOPBI UX JOCTHKEHUSI

Kona DopMyTHPOBKA NHaukaTopbl 10CTHKEHUSI KOMIIETeH MU
KOMIETEHIIUH KOMMETEeHIIUH
VK-1 Crnoco0eH ocyIIecTBIATh YK-1.1 3HaeT MeToAMKHK TTOKCKA, cOOpa 1
MOWCK, KPUTUYCCKUH aHATTU3 U | 00paboTKH HH(pOpMAaIiK; aKTyaIbHBIE
CUHTE3 UH(pOpMAaIH, poccuiickue U 3apy0eKHbIE HCTOYHUKHU
MIPUMEHSITh CHCTEMHBIN nH(pOpMaIK; METO CHCTEMHOT'O aHaJIh3a
MOJIXOT JIJISL PEIICHUS VK-1.2 YMeeT npuMeHSITh METOJIUKU
IIOCTaBJIEHHBIX 3a7a4 norcka, coopa u 00paboTKH HHPOPMALIUH;
OCYIIECTBISATh KPUTHUECKUI aHATN3 U
CUHTE3 UH(POPMAIUH, ITOJTYICHHOH 13
pa3HBIX UICTOYHUKOB; IPUMEHSTh
CHUCTEMHBIN TIOJIXO/ JJISl pEIIEeHUS
MOCTaBIICHHBIX 3a7a4
VK-1.3 Bnageer metogamu moucka, coopa u
00paboOTKH, KPUTUYECKOTO aHATTN3a U CHHTE3a
nH(pOpMaIUK; METOJUKON CUCTEMHOTO
MOJIX0JIa IJIsl PEeIICHUs TTOCTaBICHHBIX 3a/1a4
OIIK-1 CrniocobeH npuMeHsITh OIIK-1.1 3HaeT OCHOBBI MATEMATHKH,
€CTECTBEHHOHAYUYHbIE U (bU3HUKY, BBIYUCTUTENBHON TEXHUKU U
oOIIIenH)KEHEePHBIC 3HAHUS, MIPOTPaMMHUPOBAHHUS
METO/IbI MATEMaTHYECKOTO OIIK-1.2 YmMeer pemiaTh CTaHIapTHBIE
aHaJIM3a U MOJICIIUPOBAHUS, poQeCCHOHANIbHBIC 33/1a4U C IPUMEHEHUEM
TEOPETUYECKOTO U €CTECTBEHHOHAYYHBIX M OOIIEUHKEHEPHBIX
AKCTIIEPUMEHTAIBHOTO 3HaHMWI, METOJIOB MAaTEMATUYECKOTO aHATN3a
WCCIIETOBAHMUS B Y MOJICTTUPOBAHUS
npogecCuoHAIBHON OIIK-1.3 Birameer HaBBIKAMH TEOPETUIECKOTO
NEeSATEIbHOCTH Y DKCIIEPUMEHTATBHOTO UCCIIEIOBAHUS
00BEKTOB NPO(hEeCCHOHATTLHOM IS TEIBHOCTH
OIIK-6 Cnocoben ananusupoBath u | OIIK-6.1 3HaeT ocHOBBI TEOpPUHU CHUCTEM U

paszpabaThIBaTh
Opra"Hnu3allMOHHO-TEXHUYCCKHC
1 SKOHOMHYECKHE TMPOIECCHI C

IMPUMECHCHUEM METOJ0B
CUCTEMHOT'O aHaJInu3a u
MaAaTEMaTHYICCKOI'O
MOACIINPOBAHUSA

CHUCTEMHOTI'0 aHaJIn3a, JUCKPETHON
MaTeMaTHKH, TEOPHUH BEPOSTHOCTEH 1
MaTeMaTHYECKOW CTAaTHCTUKH, METOJIOB
ONTUMU3AIMH U HCCIIEIOBAHUS ONlepaLui,
HEYETKUX BBIUYMCIICHUH, MAaTEMaTHYECKOTO U
UMHUTALHMOHHOTO MOJIEIIMPOBAHUS

OIIK-6.2 YMmeeT mpuMeHSTh METOIBI TEOPUHU
CHCTEM M CUCTEMHOT0 aHaJln3a,




TEXHOJIOTUN

TEXHOJIOTUN

MaTeMaTHYECKOr0, CTATUCTHYECKOTO U
MMHTAIMOHHOTO MOACIHPOBAHHUS /IS
aBTOMATHU3ALMU 3a7a4 IPUHATHS PELICHUH,
aHanu3a MHOOPMALMOHHBIX TOTOKOB, pacyeTa
HKOHOMHYECKON APPEKTUBHOCTH U
HaJIS)KHOCTH HH(POPMAIIMOHHBIX CUCTEM U

OIIK-6.3 Bnaneer HaBbIKaMu ITPOBEICHHS
WHXCHEPHBIX PacyeTOB OCHOBHBIX
MoKa3aresie pe3yJbTaTUBHOCTH CO3AaHMS U
MPUMEHEHUS WH()OPMAIIMOHHBIX CHCTEM U

3. OnucaHue IVIAHUPYEMBbIX Pe3yJabTATOB 00y4eHHs M0 AMCUMILJIMHE H KPUTEPHEB OLlEeHKH
pe3yJabTAaTOB 00y4eHHs MO IMCUUILIHHE

3.1.

Onucanue IIAaHUPYEMBIX PE3YJIbTATOB O6y‘-I€HI/I$I 10 JUCHUIIIIMHE

[Inanupyemble pe3yiabTaTel OOy4YeHMs MO AMCLUUIUIMHE IPEICTABICHBI JIECKPUIITOPaAMU
(3HaHUS, YMEHMSI, HABBIKU)

JleckpunTops! 3natb Ymersn Baaners
10 JMCHHUIIHHE
Koxa VK-1
KOMIICTCHIIUH
- UHCTpYMEHTapui - ONpeAesiTh | - METOIaMHU
MaTEMaTHYECKOT O BO3MO>XHOCTb MaTEMaTH4ECKOIr0
aHaJIu3a, IIPUMEHEHHUS aHaJm3a u
IPUMEHSAEMbIH A pa3IMYHBIX IMPUEMOB | BO3MOXXHOCTBIO ux
00paboTKH, aHaIu3a u MaTEeMaTHUYECKOI 0 [IPUMEHEHUS B
CHUHTE3a pE3YyJIbTATOB WCCIIEJOBAHMS K | Ipouecce  pelIeHHs
npodeccuoHaIbHbIX pa3IMuyHOMY BUIYy | KOHKPETHBIX 3a/1a4
UCCJICIOBAHUM 3aja4
Kon OIIK-1
KOMIICTCHIIUH
- OCHOBBI - MPUMEHSITh ) HABBIKAMI
MaTeEMaTH4ECKOIr0 MaTeMaTHYECKNE T bepeHIIaTBHOro
aHanmmza # chepy WX | MCTOABI B Tporecce | . HHTETPATHHOTO
IIPUMEHEHHUS B | HCCIENOBAHWA, AHAMM3A | yoonenopanms
npodeccnoHanbHOM U CUHTE3a 3a7a4 PEATBHBIX TPOIIECCOB.
obmactu HaBbIKaMU
UCCIIEJIOBAHUS "
peleHus
b depeHInaTbHBIX
YpaBHEHUH,
WCCIIEIOBaHUS PSAJIOB
Kon OTTK-6
KOMIIETeHIIUH
- OCHOBBI TEOpHUH | — IIPUMEHSITh HABBIKAMI
CHCTEM M CHCTEMHOTO | METOABI TEOPHH CHCTEM | noperepyg
U CHCTEMHOTO aHAMM3A | 1poepenibix




aHanu3a,  JAUCKPETHOU pacyeToB  OCHOBHBIX
MaTEMaTHUKU MoKa3aTejen

pe3yJIbTaTUBHOCTH
CO3JIaHus n
MIPUMEHEHUS
nH(}OpMAITMOHHBIX
CHCTEM U TEXHOJIOTHH

3.2. Kpurtepuu olleHKH pe3ylnbTaToB O0yUEHUs 1O TUCIUILUINHE

HMIxana
OLICHUB
AHNA

HNuauxkarop
bl
JOCTHKEHH
;|

IToka3aTenn oeHMBAHUA pe3yjbTaToB oﬁyqe}mﬂ

OTJIMYHO/3AYTEHO

3Haer:

- CTYJIEHT INIyOOKO M BCECTOPOHHE YCBOMJI MaTe€puall, YBEPEHHO,
JIOTUYHO, IMOCJIEI0BATEIbHO U TPAMOTHO €ro M3JIaraeT, ONupasch Ha
3HaHUS OCHOBHOMW U JOTIOJHUTEIBHOM JINTEPATYpHI,

- Ha  OCHOBE  CHUCTEMHBIX  HAay4yHbIX  3HaHUH  JeJaer
KBATHU(UIIMPOBAHHBIE BHIBOJBI U 0000IIEHUS, CBOOOIHO ONEpUPYET
KaTeropHusIMU U OHSITUSIMHU.

VYwmeer:

- CTYACHT YMCCT CaMOCTOATCIBbHO W IIPaBHUJIbHO pPCIIATh y‘~IC6HO'
HpO(i)eCCI/IOHaJ'ILHHe 3alauu WKW 3aJaHus, YBCPCHHO, JIOT'MYHO,
MMOCJICAOBATCIIBHO W AapPrymMCeHTUPOBAHO H3JIaratb CBOC PCIICHUC,
HCIOJIb3Ys HAYYHBIC ITOHATHS, CCbLJIASICh HA HOPMATHBHYIO 633y.

Bnaneer:

- CTYJEHT BJIJIeeT PAalMOHAIbHBIMU METOJaMM (C HMCIIOJIb30BaHUEM
palMOHAIbHBIX METOAMK) PELICHUS CIO0XHBIX MNPOPECCHOHATBHBIX
3aJa4, IPEICTaBICHHbIX JEJIOBbBIMA UIPAMH, KEHCaMU U T.1.;

IIpu pemreHnn NpoOAEMOHCTPUPOBAI HABBIKH

- BBIJICJICHUA TJIABHOTO,

- CBSI3KOHM TEOPETUUYECKUX MOJIOKEHUH ¢ TpeOOBaHUSAMH PYKOBOISAIIMX
JIOKYMEHTOB,

- U3JI05KEHHUSI MBICJIEHN B JIOTHYECKOM MOCIEN0BATEIBHOCTH,

- CAMOCTOSITENIbHOTO aHaIn3a (PaKThbl, COOBITHH, SIBIEHUI, IPOIIECCOB B
MX B3aMMOCBSI3H U JUAJIEKTHYECKOM Pa3BUTHH.

XOPOIIO/3AUTEHO

3Haer:

- CTYHEHT TBEpPAO YCBOWJI Marepuall, JOCTaTOYHO TIPAMOTHO €r0
W3J1araeT, ONHUPAsICh HA 3HAHUA OCHOBHOM M JIOMOJIHUTEIBbHOU
JIUTEPATYPBH,

- 3aTpyAHsAeTcs B POPMYIUPOBAHNUN KBAIM(ULIMPOBAHHBIX BHIBOJIOB U
0000111eHUH, OMepUpyeT KaTeropusMH U TOHSTHUSAMU, HO HE BCerjaa
MIPABUJIBHO UX BEPUPHUIHUPYET.

VYwmeer:

- CTYJICHT YMEET CaMOCTOSTEIHFHO U B OCHOBHOM IPABUJIBLHO PEIIaTh
yuyeOHO-TIpo(hecCHOHANPHBIE 3aJjaud WM 3aJaHus, YBEPEHHO,
JIOTHYHO, TIOCIIEZOBATEIbHO M apryMEHTHPOBAHO H3JIaraTh CBOE
pelieHre, He B TIOJTHOW Mepe UCTIONb3Ysl HayYHbIE TOHITHS M CCHUIKU
Ha HOPMaTHBHYIO 0a3y.

Bnaneer:

- CTYIEHT B LIEJIOM BJaJ€ET palMOHAJIbHBIMA METOAAMM PELICHUS
CIIOKHBIX TPO(ECCHOHATBHBIX 3aJ]1a4, MPEJCTABICHHBIX J1E€JI0BBIMU
urpamu, Keicamu u T.1.;

[Ipu pemieHuu cMOTr MPOAEMOHCTPUPOBATH JOCTATOYHOCTh, HO HE
I1TyOMHHOCTh HAaBBIKOB




- BBIJICJICHUS TJIABHOTO,
- N3JI0’KEHMSI MBICTIEH B JIOTHYECKOM MOCIIE0BATEILHOCTH.
- CBA3KM TEOPETHYECKMX IMOJIOKEHHH ¢  TpeOOBaHHAMHU
PYKOBOJSALIMX TOKYMEHTOB,
- CAMOCTOSITENTLHOTO aHalIn3a (PaKThl, COOBITUH, SIBJICHHIA, IPOIIECCOB
B UX B3aUMOCBSI3U U JUAJEKTUUECKOM Pa3BUTHU.
3HaerT: - CTYZICHT OPHUEHTUPYETCS B MaTepuae, OJJHaAKO 3aTPYAHSIETCS B €ro
U3JI0KCHUH;
- IOKa3bIBaET HEJOCTATOYHOCTh 3HaHUI OCHOBHOU U
JIOTIOJTHUTEIHHOM JTUTEPaTyphl;
o - 11200 apryMeHTUpYeT Hay4HbIe MOJI0KEHHUS;
= - IPAKTUYECKH HE CIIOCOOEH COPMYIHUPOBATH BHIBOJIBI U 0000IICHUS;
H - YACTUYHO BJIA/IEET CUCTEMOM MOHATHH.
% VYmeer: - CTYZICHT B OCHOBHOM YMEET PEUINTh y4eOHO-TTPO(HECCHOHATBHYIO
Ie) 3ajjauy WK 3aJJaHue, HO JIOIYCKaeT OIIMOKH, C1a00 apryMeHTUPYeT
E CBOE PELICHNE, HEJJOCTATOYHO UCIIOB3YET HAYYHbIC TOHATHUS U
E PYKOBOJISIINE JOKYMEHTHI.
=
E Bnaneer: - CTYJIEHT BJIaJIeeT HEKOTOPBIMU PAllMOHAIIBHBIMU METO/1aMHU
8 PEILICHHS CII0KHBIX MPO(ECCHOHANBHBIX 33124, TPEICTaBICHHBIX
= JIeJIOBBIMU UTPaMU, KecaMH U T.JI.;
E [Tpu pereHny MPOIEMOHCTPUPOBAIT HETOCTATOYHOCTh HABBIKOB
@) - BbIJICJIEHUS TJ1aBHOTO,
§ - U3JIOKEHHS MBICIICH B JIOTUYECKOH IOCIIEI0BATEILHOCTH.
- CBS3KHM TEOPETUUYECKHX MOJI0KEHUH ¢ TpeOOBaHUSAMH PYKOBOIAIINX
JIOKYMEHTOB,
- CaMOCTOSATEJIBHOTO aHaIN3a (PaKThl, COOBITHI, SIBIEHUH, IPOLIECCOB
B X B3aMMOCBSI3H U JUAJICKTHYECKOM Pa3BUTHH.
KommnereH1ys He TOCTUTHYTA
- 3HaerT: - CTYZICHT He YCBOWJI 3HaUMTEIbHOM YacTu MaTepuaa,
% - HE MOKET apryMEHTHUPOBATh HayYHBIE TIOJ0KECHUS;
@ - He pOopMyJIUpYeT KBaTU(UIIMPOBAHHBIX BBIBOIOB U 0000IIEHNUH;
E o - HE BJIAJEET CUCTEMOU MOHSATHMN.
E E VYmeer: CTYACHT HE IOKa3aJl yMEHHE pemaTh yuyeOHO-NpodecCHOHANbHYIO
8 ; 3a1auy UK 33/1aHHE.
= < Brnaneer: HE BBINOJHEHBI TpeOOBaHWs, TPEABSABISEMblE K  HaBBIKaM,
E E-l OLICHMBAEMBIM “‘yJIOBJIETBOPUTEIBHO .
®)
=
>
&)
s

4. Tunosbie KOHTPOJIbHBIEC 3a/laHusd U/WJIM  HMHBIE MaTepuaJibl 1JdA TIPOBECIACHUNA
HpOMG)KyTO‘IHOﬁ aTTeCTallui, H606X0}:[I/IMble AJId OHEHKHU JOCTHIKCHHUS KOMIIETCHIIMN

YK-1

TunoBblie TECTHI




Y BTOUKe M(0,3):

I. Haittn rpagmest pyHKIMN  f(x,v)=
X+ +1

A) grad f ={0; - 03},

B) grad f =1{0.3: 0},

C) grad f = {-0.3; 0},

D) grad /= {0: 0,3}

2. Hatitn auddepenmnman BToporo mopsaka B Touke Mo:

fn) =+, My0).

A)  dvdy+2dv?

B) dxdy +dv?,

C) 2dxdy +2dv°,

D) 3dx> — 2dxdy + 2dv>

3. HccenenoBath GYHKINIIO HA YCIOBHBII TOKAIBHBIIT SKCTPEMYM:
f(x,y)=5-3x—4y, npu X2+ y2 =25

A) (-3;-4), (3:4)— TOYKH YCIIOBHOTO JIOKAJIbHOI'O MUHIMYMa;

B) (3;4)—yCII0BHBIII JIOKAIBHBIT MITHUIMYM; (-3;-4)—YyCIL. JJOK MaKCHMyM

) (0:0)—ycnoBHBIIT TOKAIBHBIIT MUHUMYM; (-1;1)—yC. JIOK MakKCUMyM
D) Todek yCI0BHOTO JIOKAJIBHOIO SKCTPEMyMa HET

4. JIBOITHOIT HHTErpal H S(x.p)dxdy, TO€ (P) - IPAMOYIOJIBHHK -
P

BBITHCIACTCA:

A) [ Sy = fdyj e y)dx:

B)  [] /G y)ddy = [ fx.)ds ]y

P a

C) j j F(x. y)dxdy = ffn’x]if(x, V)dy .

P a



5. J.J‘xz(x—f\f)dr(h’, rae (J): x=1>.v=x> paBeH ...

“n

A) —é,‘ j‘a’_‘.:vlfxz(_m‘—x)dr.
5T

—

VY

) —3—04 ; J.‘\‘zfl‘l‘—.?)d‘f.

Loy
C)—, Jr‘h (¥ —x )dx.
504
0

5
y-

1
)_§_04 Jd .[Y {v—x)dx.

.

HpaRaneCKne 3aJaHusA

) sin3x
1. Iim ———

x—=0 77 + 2x

. \/4+x+x2 —2
2 Im

x—>—1 x+1

. te?3x

x—0 2x

.o x4+ 3x —2x7
4. lim y 3

= IxT —x7 +1

) 3 —6x7 +5x
5. lim

x>l x? —3x—|—2

J.(\/_ D* _f—dx I(x —3x*+x+ Db

———dx . 5 J‘xe’xdx. 6 Ilnxdx
sin” x o S '

7 B]')I"IPICJ'[I/[TI) OnpeﬂeHeHHBIe I/IHTeI'paHBI:
9
ln X
L I 2 I%/x—ldx_

8. Hanm IUIOIIAanb (PHIYPHI, OrPaHHICHHOI JIHHIAMMA:

y=4-x"; y=4+x;

1—sin’ x
P e



KOHTPOADH&.‘FI paboTa Ne 1. Bapuam' No 1

Boiuneanre npeaeant 6.

1. mﬂglwm(x/xg —3+a)

tgr —sing
2. lim 22— 0T

30 x3

3. ml_i}rg+ In(l1+z)Inz 8

1
4. lim (1 + cos3z)oose

w2
1—+/cosx

1—cos+/T

5. Seaserca an dyHKmMs DecKOHEYHD MAAOH

npu x — 042

10.

Haiizsre Bee acHMITOTH rpaHka GYHKLLHA

fz) =t + 23 -2
. Heeaeayiire HenpepbiBHoeTb M nocTpofire rpaguk QyHK-
2
ny

w fe) = lim, a1

VT

44

Hafiapre Muomectso sHaucHHil QYHKIMH i =

. Hafizure npouseoguyio 'y(a) (PYHELIHH Y = .1."3/ (1-— x)?

B TOUKS T = 0.

Haiiaure maorouaen Teiaopa Broporo mopsaka Aas PyHE-
uan f () = A /T Brouke zg = 4. 3anmmre ocTATOUHbIH
qaeH QopMyAnl Tefinopa B popme [ leann n Aarpamxa.

Konrpoannas patora Ne 2, Bapnanr Ne 1

0BAACTD (DYHKLIHH

2
=&
yy—i—:c ) . Hergercs an ona AAMKHYTDBIM MHO-

. Haitanre OTpEAEASHHS
z = arcslu(

HRECTEOM )

& BD[‘I[/ICAHTE H H306pa.3m‘e Ha [{OOPﬂ,HHéII'HOI:I TIAOCKOCTH
dr 4y
x4 2y
ke (—1,2). Hapueyiire aunimo ypobns gasnoii gynsuum,
NpOX ALY Yeped AaHHYED TOUKY.

B TO4Y-

BekTop-rpaguent gynkuma f(z,y) =

. Heeneayiire wenpepbiBHOCTE - AHBGRpEHIH[VEMOCTD

z® + 4 ;

Zgl oM™ (x,y) # (0,0)
0,  ecu(z,y) = (0,0)

pynkwan f(z,y) =
e touxe (0, 0).

. HMso6pasure kpuBy1O, 3aJaHHYI0 YpaBHEHHEM B TTOAHPHOH
CHCTEMe KOODAHHAT Q = 1 = QCOS (p

. Hanummwre ypapnenns: kacareabholl NADCKOCTH M HOp-
MAABHOH IPsIMOH K [IOBROXHOCTH

252 g = darctg(y/#) s rouke (1,0,2).

10.

Haiigure  d? f(1;2) aaa gymewmn  f(2,y) =
/ y A
= ]Ilt

U—I.)'

Hanmumre maTpuuy npoussoguoii oTofpamenis ¢
’ 2, 9 2 9
(w, ) = (@Y, 2); @ = wo,y = w+ 0%, 2 = w*— v,

BanHIIHTe MATPHLY TPOHSBOZHON 0ToBpAKEHHS @ = g ©
frroue My, ecan f @ (w9, 2) = (u,v,w)u =
= ay+2s%v =yr+2dw = z/(y+2)g:
; 7 )

(n,v,w) = (p,q);p = 54= w+n, My(1,2,—1).

Hattaure 5 Toure (15 — 1} wacTHb1e npouseogHbte mepsors
H BTOPOID NOpPSLAKoB Heaptol gynkwm #(x, y), sagannoi
ypasHeHnem 20+ 2yz 4+ zy = 0 uycaosuem #2(1,-1) =

Banuwre gopmyay Tefiaopa i pyukuan f(x,y) =
= In{z — ¥) B oxpectHoeTH Toukn (2;1) & 7BYX Ba-
puanTax: (1) ¢ muorounenom Teiianpa eToporo nopagka c
ocTarouHpiM yazHoM B @opmMe | leano; (I1) ¢ mEorousenom
Teiiropa neproro nopsaKa ¢ CTATOUHBIM YASHOM B (opMe
Aarpanma,

Tunosbie BONPOCHI

Bomnpocsl 1o Teme «@yHKIUS»

1. HpI/IBeCTI/I MMPUMCEPbI KOHCYHBIX U OCCKOHEYHBIX YHCIIOBBIX MHOKECTB.
2. KakuM MHOKECTBOM SIBIISETCS O6’I:G,ZII/IH€HI/IG MHOXECTBa pallMOHAJIBHBIX U

HppauOHAJIbHBIX yurcen?

3. Korna pa3HOCTBIO IBYX MHOKECTB SIBJISIETCS IIyCTOE€ MHOKECTBO?
4. Jloka3aTb CYETHOCTb MHOXKECTBA PALlMOHAIbHBIX YHCEIL.



5. IloueMy MHOKECTBO AEHCTBUTEIBHBIX YHCET HECUETHO?

6. MoeT 11 MHOKECTBO UMETh JBE TOUHbIE BEPXHUE IPaHU?

7. ChopmynrpoBaTh olipeieJieHIe TOUHON HIKHEN TpaHu U 3alHicaTh €ro ¢ MOMOIIBIO
KBaHTOPOB.

8. Kakoe oToOpakeHne Ha3bIBaeTCs OueKIuei?

9. latk onpenenenue GyHKIMU KaK OTOOPaKSHHSI MHOXKECTB.

10. ChopmynupoBats nousitue ooparumont pyakuuu. [IpuBectu nmpumMepsl.

11. O6ocHoBaTh yTBepxKAcHUE «MOHOTOHHAS (DYHKIHMS HE MOXKET OBITh EPUOTUIHOIY.
CrnpasenniuBo nu yrBepxaeHue «llepuonnynas QyHKINS MOKET ObITh MOHOTOHHOM)?
12. YUTo HaA3BIBACTCS CIOKHON QyHKIHEH?

13. Kak HazpiBaeTcs GpyHKIMs HaTypaiabHOTO aprymenTa? Kak BeITIAIUT rpaduk 3Toi
byHKIIUN?

14. OOBSACHUTH TEXHOJIOTHUIO MOCTPOCHUS Irpaduka QYHKIIMU METOJIOM CIIOKEHUSI.

15. [IpuBectu npumeps! rpaduKoB GyHKIHMHA U3 SKOHOMHKH ((PU3UKHN), OIIUCATh UX CBOICTBA.
16. Kakoe BiusiHUE OKa3bIBaeT Ha MoBeeHUe Tpaduka PyHKIMK U3MEHEHUE 3HAKa
(BO3BEJICHNM apTryMEHTa B HATYPAIbHYIO CTEIICHb, TPUOABICHUE K APTYMEHTY
OTPUIATENILHOTO YKCJa) B AaHAIUTUYECKOM MPEACTABICHUH 3TON PYHKIINH.

Bomnpocsl 1o Teme «OcHOBHBIE NPUIIOKEHUS U (HEPEHINATBEHOTO UCUUCIICHUS

1. Chopmynuposats npasuio Jlonmurans. [lpuBectn mpuMepsl €ro NpUMEHEHHUSI.

2. 3anucatp popmyny Teitnopa.

3. [IpuBecTH pa3inoxeHus IEMEHTAPHBIX (QYHKITUH 110 popMmysie MakiopeHa.

4. latb orpeiesieHus MOHATUAM BO3pAaCTaHUs U yObIBaHUS (DYHKIIMH.

5. CopmynrpoBaTh TEOPEMBI 00 YCIOBHSIX BO3PACTAHUS U YOBIBAHUS (PYHKIIHH.

6. JlaTh onpezeneHue sKcTpeMyma (pyHKIUY.

7. ChopmynrpoBaTh HEOOXOAUMBIE M JOCTATOYHBIE YCIOBHS CYIIECTBOBAHHS SKCTPEMyMa
byHKIHH.

8. OOBSICHUTH MOHATHE «HAUOOJIbIIIEe U HAUMEHbIIIEe 3HaYeHNE (PYHKIIUU HAa OTPE3KE.

9. JlaTh onpeziesIeHHE BBITYKJIOCTH (DYHKIIHH.

10. YTo Ha3bpIBaeTCs TOUKOIO nepernda GyHKuuu?

11. ChopmynupoBaTh yCIOBHS BHIIYKIOCTH (PYHKIIUH, YCIOBUS CYIIECTBOBAaHUS TOUEK
neperuoa.

12. [laTb onpenenenue acuMOToTaM rpaduka GyHKIUH.

13. OtbickaHue acCUMITOT rpapuka QyHKIUY.

14. C nmomoibto MOHATU NpHUpalleHue, Ipou3BoIHas, JuddepeHIan 1aTh onpeaeIeHue
CpeHEel CKOPOCTH BpallleHUs], MTHOBEHHOM CKOPOCTHU BpallleHus, 3TaCTUYHOCTH CIIpoca o
LIEHE, NTPEAETIBHBIX U3IEPKEK IPOU3BOJCTBA.

Bomnpocs! o Teme «lIpeaen v HenpepbIBHOCTh (PYHKITUI

. ChopmynupoBaTh CBOMCTBA YHCIOBOM MOCIEIOBATEIHHOCTH.

. ChopmynupoBaTh MpU3HAK OTPAaHUUEHHOCTH MOCIIEJOBATEILHOCTH.

. [IpuBecTu npumep GECKOHEUHO MaJION MOCIEA0BATEIbLHOCTH.

. JlaTb onpenienenne cXoAsIencs Nocaea0BaTeIbHOCTH.

. Kornma nocnenoBarenbHOCTh Ha3bIBAETCS PACXOISAIIEHCS ?

. JlokazaTb 0JJHO U3 CBOMCTB (Ha BBIOOP) MpeeoB MOCIe0BATEIbHOCTH.

. 3anucaTh MOCIEA0BATENbHOCTD, IPEACIIOM KOTOPOH ABISETCA YHACIO Diliepa.

. MoseT J11 oce0BaTeIbHOCTh UMETh JIBAa PA3JIMYHBIX Mpezesna?

. UeMy paBeH npeiesn CTallMOHapHOW MOCIe10BATEIbHOCTH ?

10. Yto Bl noHMMaeTe noj «Iocae10BaTeNbHOCTBI0 apTYMEHTOB»? A «COOTBETCTBYIOIIAS
MOCJIEIOBATEILHOCTh 3HAYCHUN (QYHKITHI»?

11. ChopmynupoBaTh onpezeneHue npezaena GyHkuuu B Touke no Komm.

12. O0s3ana 11 GYHKIMS CYILIECTBOBAThH B TOUKE X , K KOTOPOU yCTpeMIIIeTCs apryMeHT
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MIPY HaXOXIEHUHU npeena’?

13. ChopmynupoBath TeOpEeMy O COXpaHEHUH 3HAKA.

14. Yto Ha3pIBaeTCsA OAHOCTOPOHHHM MpeaeiaoM QpyHKIuu?

15. [IpuBectu npumep GyHKIUHU, UMEIOIIECH B OJHON TOUKE Pa3IMYHbIE OJTHOCTOPOHHUE
MPUIETBL.

16. Kak BbI mOHMMaeTe TEPMHUH «IIpeaet GyHKIMA Ha OECKOHEYHOCTH»?

17. 3anucath nepBbIi 3aMeyaTeIbHbINA MpeIed.

18. 3anucaTh BTOpOH 3aMeyaTeNbHbIN MIPEAET U €ro YaCTHBIE CIy4au.

19. Uto noHUMAIOT 1o OECKOHEUHO MaJIbIMU (DYHKLHSMU OJHOTO MOPSAKA MaJoCTh?
20. KakoBa cBs13b MeX1y OECKOHEYHO MAJION M 0€CKOHEYHO OOIBIION QyHKIHEH?

Bomnpocs! no reme «O0bIkHOBEHHBIE AU ((epeHInanbHbIe ypaBHEHUS N-TO TOPSAKa»

1. Kakoe ypaBHEHHE Ha3bIBaeTCsl JMHEHHBIM AU (epeHIInanbHbIM YPaBHEHHEM N-TO
HOpsJKA.

. MeTonipl NOHMKEHUs OPsiIKa YpaBHEHMUS.

. Uro takoe onpenenurens Bponckoro?

. Uro Takoe (yHIaMEHTaJIbHAs CUCTEMA PELICHUNA?

. Kak ycTaHOBUTDH TUHEIHYIO HE3aBUCUMOCTb (DYHKIIMI?

. nst yero npumensercs popmyina Jlnysumuist-Octporpaickoro?

. KaxoBa cTpykrypa 00111ero pemeHus JMHEHHOro OAHOPOJHOTO YpaBHEHUS N-TO Nopsiaka?
. Kakoe ypaBHeHue Ha3piBaeTCs TMHEHHBIM HeoqHOpoAHbIM O/1Y n-ro nopsaxa?

. Kak M0oHO HaifTh yacTHOE perieHue JuHeiHoro neognopoaHoro OlY n-ro nopsiaka.
10. Kak HaliTu oOmiee pemeHnue JuHeiHoro HeoaHopoaHoro OJ1Y n-ro mopsjaka.

11. Yro Takoe nojicraHoBKa Disepa?

O 03O L B~ W

Bompocsl no reme «OObIKHOBEHHBIE AP PEpEeHLINaTbHbIE YPAaBHEHHUS IIEPBOTO HOPSIKA»
1. datb onpenenenue auddepenuunansoro ypasuenus (1Y) nepsoro nopsjaka.

2. IIpusectu npumeps! 1Y B pa3nuyHbIXx 00J1aCTIX HAYKH.

3. Kak npoBeputhb pemienue qudQepeHnmuaibHoro ypaBHeHus ?

4. Yto HazwpiBaeTcst oOmuM pemienrem JY?

5. M3n0uTh METOOUKY pelieHns 3anaun Komm.

6. 3anncath OCHOBHBIE BUJIBI /Y ¢ pa3feneHHbIMU U pa3AessiolUMUCs IepeMEHHBIMU,
U3JI0KUTh METOJUKY UX PELICHUS.

7. aTh onpezeneHue o0IMM U YacTHBIM perieHusM 1Y nepBoro nopsiaka.

8. JlaTp onpezneneHue 1 U3JI0)KUTh METOJIUKY pelieHus oqHopoaHoro /Y nepsoro nopsaka
9. laTh onpezeneHue U U3JI0KUTh METOIMKY pelieHus JInHenHbIX J[Y nepBoro nopsjaka
(moncranoBka bepuynnu u merox Jlarpanxa).

10. JlaTp onpeneneHne U U30KUTh METOJUKY pellieHHs ypaBHeHUs bepryu.

11. JlaTp onpeneneHue U U3JI0KUTh METOJUKY PELLIEHNUS] YPAaBHEHUH B MTOJIHBIX
nuddepenimanax.

12. IIpuBectu npumMepsl 1Y HepaszpelIeHHBIX OTHOCUTEIBHO ITPOU3BOIHOM.

33IlaHI/Iﬂ OTKPLITOI0 THUIIA

. MHOxecTBa. Onepanuy HaJl MHOKECTBAMHU.

. OCHOBHBIE YHCIIOBBIC MHOXKECTBA.

. OTOOpakeHus: MHOXKECTB.

OyHKIMSA

. beckoneuHo manbie GyHKINU U UX cBOiicTBa. CpaBHEHUE OECKOHEYHO MaJIbIX.

. OcHOBHBIE TEOpEMBI O Mpenenax GyHKIUH.

. IlpousBosHas. OnpeneneHue.

. udbdepennman. Onpenenenre, TeOMETPUIECKUN, GU3NIECKUN, YKOHOMUIECKUT



CMBICII.

9. [Ipasuiio Jlonurarns.

10. OcHoBHBIE TeopeMbl TUDGEPEHITNATBHOTO HCUNCICHUS

11. Acumnrotsl rpaduka ¢pynkuuu. OnpenesneHue, ypaBHeHUs aCHMIITOT.
12. Cxema uccnenoBanus GyHKIIUU U IOCTPOCHHS €€ rpaduka.

13. Heonpenenenusliit uurerpai. OCHOBHbIE MTOHATHS, CBOHCTBA.

14. Onpenenennplii uaTerpain. OnpeaeneHue, reOMETPUIECKUI CMBICI, CBOMCTBA.

15. ®ynkuus AByx nepeMeHHbIX. OnpeaeneHne, crocoosl 3a1anus, 00JacTh

OTIpeICTICHUS.
OIIK-1
Tunosble TECThI
1. SaMeHaqa npupamenne  QyHkmmn - auddepeHnnanom, BBITHCITHTD

IPHOIIKEHHO: 09749
A) 0,96 B) 0,97 O)1 D) -0,98

2. 3amensas npupanieHne QyHkmnn anddepeHnnaioM, BBIYHCINTH

IPHOIIKEHHO: \/ 1,02% +1,97°

A) 3,04 B) -3,04 C) 0,034 D) 30.4

3. HpOI-I‘SBOILHa}I (lJyHKHIHI f(\’ "1’) B TOYKE (.‘\’0 . Vo ) [10 HAITPaBJCHIIKY BCKTOpPaA
(1, 0) paBHa:

A) FMENDY! B) f;("o 2 ¥o)

C) fl(xg.30) + f;(xo Vo) D) fl(x.»)

4. JIBoilHoil HHTerpai J] f(x,y)dxdy B TIONSPHOH CHCTEME KOOPIHHAT
P

[x=pcos®
- _ BBIUMCISAETCA 110 popmyrte:
l__v = psm®

A) j j F(x. »)dxdy = H F(pcos®, psin ©) pdOdp ;
B) H F(x,3)dxdy = H f(pcos®, psin @)dOdp ;
O Hf(x.y)rfm{v = Hf(p cos®, psin @) p dB@dp .
(J) A 1 ll'
z
A) <
B) x8
C) <
D)o



6. VimrerpaneHbii npusHak KoImm CXOMIMOCTH 4HCIOBOTO pama » A

C HEBO3paCTAOIMUMH WICHAMII 3aK/IF0YacTCA B TOM, 1ITO

A)  ecmn IP(.\')dx CXOJITCH, TO PAI CXOINTCH,
B) eclIn _[P(x)dx pacxoautTcs, TO psJ CXOQUTCH,
m
O) ecIIn J.P(x)dx CXOJUTCS, TO PSAJI CXOAUTCH;
m
TP (x
D) cCl J‘L)dx CXOOUTCA, TO psl CXOQUTCA.
o P(x
23 2x 2k
7. PHI[ 2X+'T +..+ ';k 1 +... CXOIHUTCA Ha IIPOMCKYTKC ...
A) (-11)
B) (- e;0)
C) (1)
D) (- e-1)
8. OyHKINA sin x pas3naraercs B paj leilnopa Bua:
2 4 6
X X X
R T
21 41 6!
Y3 xS Y? )
B Lot T
3t st 7
2 3
X X
O) I+ —=4+—+—= :
2t 3!
2 3 4
X X X
D) x-—"—+—-"+
2 3 4
PacuerHble 3a1aHua
Baver no kypey MaremaTideckoro anaansa. Bapuawr No 1
Burancaerm npeeam
1. lim ot St L Kt
T3 2 —1
; q % 23
2 lim {' a4 10
noo \ 3n— 1
3. Hafigure see acumrrrorsn rpaguica dyoki
Ha) =z
= Iﬁ\-" L
4. Haiigunre Boe SHaueHIS MapaMeTpa o, NpH KoTopbix ypasterne ax® — e = [ umeer gea pemets,
. o & 1 o dig
5. Haitmn es Touis, B koTopoit rpaient pyukm ¢ = In | x4+ ; } pageH 24 — =l
6. HaflauTe Bce TOUKH TIOBEPXHOCTH T4 + 22 + T2 = 5, B ROTOPHIX KACATEADHAA TAGCKOCTh TIAPDAMGADHA TIAGCKOCTH T — ¥ +
+2:=0.
7. Cyyiecrsyer an mmpepespyemoe orobpamenne, obpathoe maa orobpamennn f @ (x,%,2) — {w,v,wh u = In g
v = arctg i,?.t-' = yz B orpecTHocTH Toukn (2, Yy, 2) = (1,2, 1)@
8. Huwseres an qymsuns z(x, u), sagarnas nessro ypasuennen 257 4y 4 2% — 9z — 4z — 3 = Ouyerosnen 2{—1,1) = 2,
BRNYKAOH B okpecThocTd Tousn My (—1,1)
9. HMeeasaosams Ha skeTpemMyM QyHKIHIO 2 = 27 (2 + 4 + 2y).
10. Hairrn Bee akeTpemansibie sHateHH AHOOEPeHIARVEMBIX BYHKUMI 2(2, i), 3aganabix nessuo ypasuennen 22° 4 2rs +

+y2+1:2—'l=0.



1

o

FxsaMed M0 Kypey MarTeMaTHIecKoro aHaxuaa, Bapuant Ne 1

&
e
o v
. Hafiawre HH'[‘eI‘pa.'\j —— dz.
z
3

. Hafiaire pasmepsl npaMoyroAbHoi KapTOHHOH KOpoGKH Ges KPBILIKH, KOTOPas Cpei TAKHK KopoGok ofbemoM 32 HMeeT Han-
MEHBIITYI) TTOAHYEY MOBEPEHOCTD.

. Bormmcanre naowags durypor, orpannuenHon kprgonm Y = Iz +2), y = 2Inzx, y = 0.
. Yramure muomecTso swavennti gynkmun f(2,y, 2) = 2+ y+ s nammomeerne D = {{z,y,2) € B¥ 122 442 < 2 < 1)

. Haliaure Maccy maseTuHKN MACTHOCTH & = ¥ + 1, orpanmiendofl amnnamn: ¥ = 3z, v = x,2x + 3 = 15,

o0 T
. Heeneayiire exomumocts paga > (—1)" cos (—J
n

n=1

oo 1—gh™
. Raxopa obaactb cXoaMMOCTH PYHKUMOHANDHOTO prIA E n? 1T 2
n=1 : z,

1
1 ——
. Bormmeanre npegen im — J izt 41 dx.
n—oo 1t
0

1.
. dx
. H::c.menyme CXOZUMOCTD HECOGC TBEHHOTD HHTEr paAda ﬁ
—F
0

TunoBblie BOIIPOCHI

Bonpocsr o teme «/luddepenimanbuoe ncuucienne GyHKIUI HECKOIbKUX MTEPEMEHHBIX

1. ChopmynupoBath onpeaencHue GyHKIMHA IBYX EPEMEHHBIX, U3JI0KUTh CIIOCOOBI 3a/IaHUS U
O00BSCHUTH MOHATUE «O0TACTH OMPEICTICHUSY.

2. Uto Ha3bIBaeTCs JIMHUSIMU YPOBHS?

3. ChopmynupoBath ornpejeneHue npenena GyHKIUU ABYX EepeMEHHbIX.

4. ChopmynupoBaTh onpe/ieiieHue HEMPEPHIBHOCTH (DYHKIIMH B TOYKE U B 00JIACTH.

5. JlaTh onpezeneHre YaCTHBIM MPOU3BOJHBIM (DYHKIIUH JIBYX MEPEMEHHBIX.

6. 3anucath (GOPMYJIbI U JaTh ONPEEICHHS YACTHBIM U MOJIHOTO AU(depeHIInaoB.

7. 3anucatk GopMyIIbI ISl ONPEAETICHHUS TPOU3BOIHBIX CIOXKHON U HESIBHON (DYHKIUH.

8. JlaTh ompeeneHns U U3II0KUTh aJTOPUTMBI BBIYHCIICHUS IPOU3BOIHBIX U A depennnanon
BBICHIMX MOPSIJIKOB.

9. YUto Ha3pIBaeTCs MPOU3BOIHOM MO HANPABIEHUIO BEKTOpa?

10. [laTb onpeneneHue 3KCTpeMyMOB (YHKIIUHU IBYX HE€pPEMEHHBIX.

11. ChopmynupoBaTh HEOOXOAUMBIN U JOCTATOYHBIM MPU3HAKU CYLIECTBOBAHMS SKCTPEMYMOB
(GYHKLINU IBYX IEPEMEHHBIX.

12. 31m0KUTh METOJMKY HaXOKJICHUS DIKCTPEMYMOB (DYHKITHH BYX ITEPEMEHHBIX.

13. U310KUTh METOJMKY HaXO0KJEHHs1 HauOOJIbIIEro 1 HAUMEHBIIET0 3HaYeHUs GYHKLUU IBYX
MEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

14. [latb onpenenenus 1 3anucatb GopMysbl ypaBHEHUN KacaTeIbHOM MIOCKOCTH U HOPMAJH K
TIOBEPXHOCTH.

Bomnpocsl o Teme «HeomnpeaeneHubiii UHTErpa»

1. laTh onpeneneHne nepBooOpa3HO.

2. JlaTh onpenieneHue HEONPEIECIEHHOT0 MHTErpajia 1 3alucaTh €ro BbIpaKeHHE.

3. CpopmynupoBaTh U 3amMcaTh OCHOBHBIE CBOWCTBA HEONPEAEIECHHOIO HHTETpaa.
4. Kakue MeTo/1bl NPUMEHSIOTCS IPU HAXOKJIEHUU HEONPEIeTIEHHBIX HHTErPaoB?



5. OOBACHUTH OCHOBHBIE METO/Ibl HHTETPUPOBAHMUS, TPUBECTU IIPUMEPHI.

6. OOBSICHUTH METO/I UHTETPUPOBAHMSI 110 YaCTSM, 3aHCaTh POPMYITy, TPUBECTH MIPUMED.
7. OOBACHUTH METO]I TOJICTAHOBKH, IIPUBECTH IIPUMED.

8. JlaTp onpezneneHue NpaBuiIbHON U HENPABUIBHON PALIMOHAIBHBIX JPOOEH.

9. Ha xakue cocrapmstolue npeodpasyercs HelpaBuibHas palonanbHas 1poos? [Ipusectu
puMep.

10. 3anicaTh YeThIpe BUAA MPOCTEHIINX IpoOel pariMOHAIBHBIX (QYHKITHH.

11. U310KUTh aNropuT™M UHTETPUPOBAHUS PALIMOHATIBHBIX ()YHKIIHA.

12. O0BsACHUTH COAEpKAHUE CIIOCO0A BBIYUCIICHUS HEONPEACTIEHHBIX KOI(PPHUIIEHTOB.
13. BBINOMHUTH MHTEIPUPOBAHKE IPOCTEHIIIEH APOOH MEPBOTO (BTOPOT0, TPETHETO) BUAA.
14. VI310XUTh CIOCOOBI UHTETPUPOBAHUSI TPUTOHOMETPUICCKUX ()YHKITHM.

15. U3n0xkuTh criocoObl HHTETPUPOBAHUS HEKOTOPBIX UPPALIMOHAIBHBIX (DYHKITHIA.

16. Uto noHnmaeTcs o]l MHTEerpajiaMu, HeOepYIIMMHUCS B 3JIEMEHTapHBIX (QYHKIUAX?

Bonpocel o TeMe «OnpeaeneHHblii HHTErpall U €r0 OCHOBHBIC IIPUIIOKEHUS»

. UTo Ha3bpIBaeTCs ONpECICHHBIM HHTETPAJIOM U KaK OH 0003Ha4YaeTcs?

. KakoB reomerpuueckuii CMbICII ONIPEAEIEHHOT0 HHTErpaia?

. ChopmynupoBaTh OCHOBHBIE CBOMCTBA ONPEICICHHOTO HHTETPaIA.

. Hartucatp u npountars popmyny Herorona-Jleitbnuua.

. I31105%kUTh OCHOBHBIE CITIOCOOBI BHIUHUCIICHUSI OIIPEIETICHHBIX HHTETPAJIOB.

. Haniucath Gpopmyiibl 11 BBIUMCIIEHUS IIJIOLIAIU JIOCKOM KpUBOJIMHEHHOM Tparnenuu

. HarucaTp popmyity /Ut BEIYMCIIEHUS [UTMHBI TYTH TUIOCKOW KPUBOU.

. Hanincatpb Gpopmyiy [u1st BbIYMCIIEHUS 00beMa Tejla BpaleHHs..

. Hartmcatp Gopmyity [uist BEIYMCIIEHUS TUIOMIAIN TIOBEPXHOCTH BpPAIICHUS.

10. Kakue onpeneneHHble HHTErpalbl Ha3bIBAKOTCSI HECOOCTBEHHBIMU?

11. JlaTp onpeneneHne HeCOOCTBEHHOTO UHTETpajia ¢ OECKOHEUHBIMHU IIpeieIaMu
MHTETPUPOBaHUS.

12. JlaTp onpeneneHne HECOOCTBEHHOTO UHTETpajia OT QYHKIUHU C OECKOHEUHBIMU pa3pblBAMHU B
00J1aCTH UHTETPUPOBAHUS.

13. VI310KUTh METOAUKY BBIYHUCIICHUS] HECOOCTBEHHBIX MHTEIPAJIOB.

14. Kakue HecoOCTBEHHbIE MHTErPAJIbl HA3bIBAIOTCS CXOASIIUMUCS U KAaKUE PacXOIAIIUMUCS?

O 0 NN DN W~

Bomnpocs! o Teme «/HTErpanbHOe HCUUCIEHNE PYHKIUI HECKOJIBKUX MTEPEMEHHBIX)

1. latb onpenesieHre ABOMHOTO HHTErpaJIa.

2. OOBACHUTH T€OMETPUUECKUI CMBICI IBOMHOTO MHTETpaa.

3. U3noxuTh CBOMCTBA IBOWHOTO MHTETpaa.

4. 3anucatb U 0OBSICHUTH (POPMYITY JUIS BEIYUCIIEHUS IBOMHOTO (TOBTOPHOTO) MHTErpaa.
5. 3101Th METOAMKY BBIUYMCIIEHUS JBOMHOTO UHTETpasia JUlsl Ciiy4as KpUBOJIUHEHHON
o0nacTH.

6. 3105KUTh METOJMKY 3aMEHbI IIEPEMEHHON B IBOITHOM MHTETpae.

7. 3105KUTh METOJUKY CMEHBI ITOPsIIKa UHTETPUPOBAHUS B TIOBTOPHOM HHTETpAJIE.

8. 3anucaTh OCHOBHBIE (DOPMYJIBI JIJISl BBIYMCIICHUS TUIOMIAIeH U 00BEMOB C IIOMOIIBIO TBOHHOTO
UHTETrpaia, OObSICHUTH 3TH (POPMYJIBL.

9. U3105UTh METOUKY BBIYMCIIEHUSI HECOOCTBEHHBIX IBOMHBIX HHTETPaJIOB

3aaHus OTKPBITOIO THIIA

1. Tuddepenumansusie ypasaenus (1Y) nepsoro nopsaka. OcHoBHbIE onpenenenus, Y ¢
pa3JeNIEHHBIMH U Pa3ACIAIOIUMUCS IEPEMEHHBIMU.

2. Onnoponnsie JIY nepBoro nmopsiaka. OnpeneneHne, METOIUKA PEIICHHUS.

3. JIunelinbie /Y nepBoro nopsaka, nogacranoBka bepnysm, meton Jlarpanka.

4. 1V Boictnx nopsaakoB. OCHOBHBIE MOHATHS U ONPEEIICHUS.



5. UnTerpupoBanue Y, nonyckarnmx NOHUKEHUE MOPSIKA.

6. Uucnosoit psaa. OCHOBHBIE NOHATHS U ONPEIEIICHUS.

7. OCHOBHBIE CBOMCTBA CXOJSIINXCS YUCIOBBIX PSAJIOB.

8. [Ipu3HaKu CXOIUMOCTH 3HAKOIIOCTOSIHHBIX YHCIIOBBIX PSJIOB.

9. 3nakouepenyronmecs yucioBbie psaabl. Onpenenenne. [Ipusnak cxomqumocTu JleiOHuIa.
10. AGCOMIOTHO | YCIIOBHO CXOJISIIHECS YUCIIOBbIe psabl. [Ipusnak Jlanambepa.

11. Crenenno#i psin. OCHOBHBIE TIOHATHS U ONPEICIICHHUS.

12. CxonuMOCTh CTENIEHHBIX PSAIOB B TOUKE, MHTEpBaJie, o0iactu. dopmyiibl paauyca,
WHTEpBaja u oonactu cxogumoct. ®opmyna Herotona-JlelioHua.

13. OcHOBHBIEC METO/IBI BEIYHCIICHUS ONPEICICHHOT0 HHTEeTrpaia. IHTerpupoBaHue MpoCTEHIIIIX
paloHaIbHBIX IpOOeii.

14. NuTerpupoBaHme TPUTOHOMETPUYECKHX BhIpakeHH Touku neperunda. Onpenenenue,
YCIJIOBHS CYLIECTBOBAHMS.

15. Acumnrotsl rpaduka ¢pyHkimu. OnpeneneHue, ypaBHEHUS aCUMIITOT.

OIIK-6
Tunosbie BONMPOCHI

Bonpocel o TemMe «UHUCII0BbIE U CTETIEHHBIE PSAIBDY

. JlaTb onpesienieHne YuciIoBoOro psja.

. UTo moHumaeTcs 1noj cyMMON 4MCIIOBOTrO psaa?

. Ilpu KaKkuX yCJIOBUSIX YHCIIOBBIE PSAJBI CXOJATCS U pacXoasTcs?

. ChopmynupoBaTh OCHOBHBIE CBOMCTBA CXOSIIUXCS YUCIOBBIX PAIOB.

. ChopmynupoBaTh pacCMOTPEHHBIE MTPU3HAKH CXOAMMOCTH YHUCIOBBIX PSIOB.

. JlaTb onpeneneHne 3HaKOYePEAYIOIErocss YMCI0BOro psaaa.

. ChopmynupoBaTh NpU3HAK CXOAUMOCTH JIeiOHHMIIA.

. IIpu KakuX yCIOBHSX YUCIOBOU PSIJl SIBJIAETCS CXOIAIINUMCS a0COIIOTHO U CXOASIIUMCS
YCJIOBHO?

9. ChopmynupoBath U 3anucaTh npu3Hak Jlanambepa i 3HaKONEPEMEHHbIX
(3HaKOYEpEeNYIOIINXCS) YUCTIOBBIX PSIOB.

10. JlaTp onpeneneHue CTENEHHOTrO psaa.

11. Yto moHMMAETCs TOJT CXOJIUMOCTBIO CTETICHHBIX PSIIOB B TOUYKE, HHTEpBae, 0oiactu?
12. [latb onpenenenue U 3anucarb (GopMysbl paguyca, UHTepBajla 1 00JacTH CXOAUMOCTH
CTENEHHOTI'0 psijia.

13. Kaxkoii crerneHHO psia Ha3bIBaeTCss 0000IEHHBIM?

14. 3anucats BelpakeHus i psaoB Teitnopa u Maxknopena.

15. [IpuBectu GpopmyIibl 11 pa3siokeHus: GyHKIUH B psit MakiiopeHa.

16. IlepeuncauTh NpUKIAAHBIE 337a4UH, pELIaeMble TTOCPEICTBOM Pa3iioKeHUs QYHKIUHN B
CTETICHHBIE PSAJBL.

17. ChopmynupoBath 3a1a4y BbIUUCICHUS 3HAUEHUN (QYHKIIUHU MIOCPEICTBOM CTEIIEHHBIX PSIJIOB.
[TpuBectu npumepsl. 3110kUTh OPSAJOK OLEHKA TOYHOCTH ITOJIyYEHHOTO pE3yJIbTaTa

18. JlaTh onpeneneHue nepuogudeckon QyHKIUY.

19. JlaTp onpeneneHune TOUKM paszpeiBa 1 poaa.

20. CpopmynupoBaTh ycioBue upuxie.

0O DN WN—

3aaHus OTKPBITOIO THIIA

1. Cxema nuccnenoBanust GyHKIIMH U IIOCTPOCHUS €€ TpaduKa.
2. [TpousBoaHbIC BEICHINX MOPsAKOB. OnpeneneHue, IpaBuia HaX 0K IeHUsI.
3. OcHOBHEBIE CBOWCTBA (DYHKITUH, HETIPEPHIBHOW B TOUKe. HempephIBHOCTH (DYHKITUU HA OTPE3Ke.



4. beckoHeyHO Majbie GYHKITUU U UX CBOMCTBA. CpaBHEHHE OECKOHEYHO MaJIbIX.

5. OcHoBHbIE 371eMeHTapHble pyHKIKU. Onpenenenus, CBoicTBa, rpadukm.

6. YacTHble mpou3BogHbIe (YHKIUU ABYX NepeMeHHbIX. OmpenenaeHue, reOMeTpUIeCKui CMBbICT,
QITOPUTM BBIUMCIICHUS.

7. [1BoitHoi uHTETpani. OnpeneneHue, reoMeTpudeckuii cMbicii. OCHOBHBIC CBOMCTBA JIBOMHOTO
UHTErpana

8. 3ameHa nmepeMeHHOM B IBOMHOM WHTErpajle.

5. Meroanueckue MaTepuaJibl, ONpeaesolue MPoueaypbl OLeHNBAHUS 3HAHMIA,
YMeHUii, HABBIKOB U (MJIM) ONbITA JeATeJIbHOCTH

Crnenuduka QopMupoBaHMs  KOMIETEHUMH M HX H3MEPEHUE  OIpenelseTcs
CTPYKTYPHUPOBAaHUEM HH(POPMAIIMH O COCTOSIHUN YPOBHS MOATOTOBKU 00yYarOIIUXCA.

AnropuT™Mbl 0TO0pa ¥ KOHCTPYHUPOBAHUS 33aHUH JIs1 OLIEHKU JOCTHXKEHHUH B IpeAMETHON
001acTH, TEXHMKA KOHCTPYMPOBAaHUS 3aJaHMid, CHOCOOBI OpraHW3ali ¢ TMPOBEICHUS
CTaHJapTU3UPOBAHHbII OLIEHOYHBIX MPOLIEYDP, METOIMKA ILIKATUPOBAHUS U METO/IbI 0OpaObOTKH 1
UHTEpPIIPETAllU  pEe3yJIbTaTOB  OLIEHMBAaHUSA  IO3BOJSIIOT ~ OOYy4aloUIMMCSl  OCBOUTh
KOMIIETEHTHOCTHO-OPUEHTUPOBAHHBIE IPOIPAMMBI JUCLUILINH.

@opMHUpOBaHNE KOMIIETCHIINI OCYIIECTBIIIETCS B XO/1€ BCEX BUJIOB 3aHATHM, IPAKTUKH, a
KOHTPOJIb UX C(HOPMUPOBAHHOCTH HA 3TaIre TEKYLIEH, TPOMEKYTOUHOW U UTOTOBOM aTTECTALIUU.

OrneHrBaHue 3HAHNH, YMEHU M HABBIKOB 1O y4eOHOM JUCIUIUIMHE OCYIIECTBISETCS
IIOCPEACTBOM UCIIOJIB30BaHUS CIELYIOINX BUA0B OLICHOYHbBIX CPENICTB:

- OMPOCHI: YCTHBIN, TUCbMEHHBIN;

- 3a/1aHus U1 IPAKTUYECKUX 3aHATUM;

- CUTYallHOHHBIE 3aJaHus;

-KOHTPOJIbHBIE PAOOTHI;

- KOJJIOKBUYMBI;

-HanucaHnue pedepara;

-HaIMCaHue HCCE;

- peleHue TECTOBBIX 3aJaHUN;

- DK3aMEH.

Onpocsl 10 BbIHECEHHBIM HA 00CY K/IeHHe TeMaM

VYcTHBIE ONpOCH TPOBOASATCS BO BpPEMsl NPAKTUYECKUX 3aHATUM U BO3MOXKHBI IPHU
MNPOBCACHNHN aTTCCTAlMUM B KA4UCCTBC JOOMNMOJHUTCIBHOIO MCIIBITAHUA TIPpU HEAOCTATOYHOCTH
pe3ynbTaTOB TECTUPOBAHUS M pEIIeHUs 3aJaHui. Bompockl omnpoca He MOMKHBI BBIXOJUTH 3a
pPaMKu 00BSBIIEHHOMH JUIA JAHHOI'O 3aHATHUA TEMBI. YcrHBIE OITPOCHI H€06XOI[I/IMO CTpOUTH Tak,
4TOOBl BOBJIEUYb B TeMY OOCYXKJIEHHS MaKCHMAallbHOE KOJMYECTBO OOYYArOIIMXCS B TPYIIIE,
MPOBOJIUTh MApaJUIeNId C YK€ MPOUJICHHBIM Y4YEOHBIM MAaTe€puajoM JaHHOW JAUCIHUIUIMHBI U
CMEXHBIMU KypCaMH, HaXOAUTh yJayHbIe MPUMEPBHI U3 COBPEMEHHOU NEUCTBUTENBHOCTU, YTO
yBenu4nBaeT 3 (HEKTUBHOCTh YCBOCHHS MaTepHaia Ha acCOIUAIUSX.

OcCHOBHBIE BOIPOCHI i1 YCTHOIO OMNpPOCa JOBOJATCA JO CBEIACHUS CTYJIEHTOB Ha
NpeaAbIAYIICM IMMPAKTUYCCKOM 3aHATHU.

[IucbmMeHHBIE ONMPOCHI MO3BOJISIOT MPOBEPUTH YPOBEHBb MOJATOTOBKU K MPAKTUUECKOMY
3aHATHIO BCEX O6yanOIHHXC${ B I'pyHric, nIpyu 3TOM OCTaBJIAA JOCTATOYHO yqe6Hor0 BPEMCHU IJIA
UHBIX (OPM METarormyeckoil NesTeNIbHOCTH B paMKax JaHHOTO 3aHsTus. [IMchbMeHHBIH ompoc
NpPOBOAMUTCS 0€3 MpeAyNpekIeHHUs, YTO CTUMYJIHUPYET OOydaroluXcs K CHUCTeMaTHYeCcKOn
MOJITOTOBKE K 3aHATHAM. BOIpock! 17151 onpoca roToBsATCS 3apaHee, (GOpMYITHPYIOTCS Y3KO, Ta0bl
oOyyaronuiicss UMen OOBEKTHBHYIO BO3MOXKHOCTH IMOJHOLIEHHO €r0 OCBETHTH 3a OTBEJACHHOE
BpeMs.

IIncemennbIe OITPOCHI uenecoo6pa3Ho IMPUMCHATE B LCIAX IHIPOBCPKHU YCBOACMOCTHU



3HAYUTENIbHOTO 00beMa yueOHOro marepualia, HampuMep, BO BpeMsl MPOBENEHUs aTTeCTallUH,
KOTr/1a HE00XO0JMMO MTPOBEPUTH 3HAHUS 00YJAIOIINXCS TI0 BCEMY KYpCY.

[Ipn oueHke OMPOCOB aHANU3y MOAJEKHUT TOYHOCTH (QOPMYIUPOBOK, CBI3HOCTH
U3JI0KEHUs1 MaTeprasa, 000CHOBAHHOCTD CYXKJICHHI.

Pemenue 3anannii (Keic-MeToAbI)

Pemienue kefic-MeTOJ0B OCYIIECTBIISIETCS € LIEJIbIO IPOBEPKU YPOBHS HaBBIKOB (BJIaICHUI)
00y4aromerocsi Mo NPUMEHEHHUIO COJEP)KaHHsI OCHOBHBIX NMOHSATHA M TEPMHHOB JUCIUTUINHBI
BOOOILIE U KaX/101 €€ TeMbI B YACTHOCTH.

OOyuaromiemycst 00bABISETCS YCIOBHE 33/aHUs, PEHIEHHE KOTOPOTO OH M3JIaraeT Judo
YCTHO, TM0O MUCHMEHHO.

D¢ (heKTUBHBIM WHTEPAKTUBHBIM CIIOCOOOM PEIICHHS 3aaHUs SIBISETCS CONOCTAaBIICHUS
pe3yJabTaTOB pa3pelIeHns OJJHOTO 3aJjaHus ABYMs U 0ojiee MaJIbIMU IpYIIIaMHi 00y4aroLuXcs.

3amayn, TpeOyromue W3YYCHHsS 3HAYUTEIBHOTO 00beMa, HEOOXOAMMO OTHOCHTH Ha
CaMOCTOSITENIbHYI0 paboTy CTYIEHTOB, C HEIPEMEHHbIM pPa300poM pe3yabTaTOB BO BpeMs
NPaKTUYECKUX 3aHATHH. B 1aHHOM ciyyae pelIeHHe CHUTYallMOHHBIX 3a/lad C TIIyOOKUM
000CHOBaHMEM JIOJKHO IPEACTABISTHCS Ha IPOBEPKY B MMCbMEHHOM BUJIE.

[Ipu oneHke peleHUs 3a4aHUN aHAIU3UPYETCS MOHUMaHUE 00Yy4aroIUMCs KOHKPETHON
CUTyallud, HpPaBUIBHOCTb €€ IOHMMAaHUS B COOTBETCTBUUM C H3Y4aeMbIM MaTepHalloM,
CHOCOOHOCTH 00OCHOBAHUS BBIOPAaHHOW TOUKH 3peHHs, TIIyOuHA MPOpPadOTKH pacCMaTpUBAEMOTO
BOIIPOCA, YMEHHUEM BBIIBUTH OCHOBHBIE [TOJIOKEHHSI 3aTPOHYTOr0 BOIPOCA.

Pemenue 3axanuii B TecToBOi popme

HpOBOI{I/ITCSI TCCTUPOBAHHUC B TCUCHUC U3YUYCHUA JUCLHUITIIMHBI

He menee uem 3a 1 Hemenmo A0 TECTUPOBAHHUS, MPENOAaBATEIb JOJKEH OMPEICIUThH
06y‘~IaIOHII/IMC$I HUCXOJHBIC NAHHBIC IJId IMOATOTOBKH K TCCTUPOBAHUIO: HA3BATh Pa3aCJibl (TGMI)I,
BOIPOCHI), IO KOTOPBIM OyAyT 3a/1aHus B TECTOBOI (hopMe, TEOpETUYECKUE NCTOUHUKHU (C TOYHBIM
yKa3aHUEM Pa3JesioB, TEM, CTATEH) IJIs MOATOTOBKH.

[Ipu mpoxokIeHUU TECTUPOBAHUS MOJIH30BATHCS KOHCIIEKTAMU JICKIUH, Yy4eOHUKAMHU, U
WHBIMHA MaTepHaIaMU HE Pa3peIleHO.
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