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[Iporpammy muCIUITTHHEI pa3paboTan(a)(u) morneHTt, k.H. (monent) Mwuponoa JL.b. (Kadeapa matemaTuku u
npuKIagHoi nHpopmatukn), LBMironova@kpfu.ru

1. IlepeyeHb mIAHUPYEMBIX Ppe3yJbTATOB O0y4YeHHUS] MO0 [JUCHUIIMHE (MOAYJII0), COOTHECEHHBIX C
IUIAHUPYeMbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OOyuaronumiicsi, OCBOUBIIHN JUCIUILTHHY (MOYJIb), TOJDKEH 00Ia1aTh CIACIYIONIMMU KOMITETCHIUAMU:

Mudp Pacumdgposka
KOMIIETCeHIIMH npuodperaeMoii KOMIIETEHIINH
YK-2 Crioco0OeH oIpeenaTh KPYT 3a7a4 B paMKax IOCTAaBJICHHOM IeTH U BEIOUPATh ONTHMAJIBHBIC CITOCOOBI HX

[PCIICHU S, UCXO U3 ﬂeﬁCTByIOHlHX IpaBOBbIX HOPM, UMCIOIIUXCS PECYPCOB U OFpaHI/I‘{eHI/Iﬁ

YK-2.1  (Harh TpeOoBaHUs K OINpPEAEICHUIO 3a/ad B paMKaxX MOCTaBJIECHHOW IENH; CHOCOOBI peleHus 3aaad ¢
[y4eTOM JEHCTBYIOLIMX MTPaBOBBIX HOPM, UMEIOLIMXCSl PECYPCOB M OTpPaHUYEHHUN

YK-2.2  [YMeTh onpeenaThKpyT 3a/1a4 B paMKax MOCTaBJICHHOM I1e]TH, BRIOUPATh ONTHMAIBHBIC CIIOCOOBI X
[pEIlIeHus1, UCXOIs U3 JEUCTBYIONIUX MPABOBBIX HOPM, UMEIOUIUXCS PECYPCOB HOTPaHHUUEHUH.

YK-2.3  Bnagers HaBBIKAMH ONPEACICHHS Kpyra 3aJad B paMKaX IOCTAaBICHHOH IIENH, BhIOOpPA ONTHMANBbHBIX
CHOCOOOB MX pelIeHUs, HCXOJs W3 JICHCTBYIOIIMX TIPABOBBIX HOPM, HWMEIOIIUXCS PECYpCcOB U
lOrpaHUYEHUN.

OIIK-8  |CriocoOeH oCyIIeCTBIISITh eAarorniaecKyo IesITebHOCTh Ha OCHOBE CIIEIMAIbHBIX HAYYHBIX 3HAHUH

OIIK-8.1 [3HaTh cHOCOOBI MPUMEHEHHsS! CIEHHAIBbHBIX HAyYHBIX 3HAHMH TPH OCYIIECTBICHHU IEIarorn4ecKou
IEATENBHOCTH

OIIK-8.2  |YMeTh OCylIeCTBIISTh NEArOrHYECKYIO JeITeIbHOCTh Ha OCHOBE CIIEIIUAIbHBIX HAYYHBIX 3HAHUH

OIIK-8.3 |Brmamers CIOCOOHOCTBIO OCYLIECTBIATH IENArOrHYECKyl0 IeATENbHOCTh Ha OCHOBE CIELHAJIbHBIX|
HaY4HbIX 3HaHUN

OOy4arouuicst, OCBOUBILUH AUCIHMILTUHY (MOJIYJIb):
JlomxeH 3HaTh:

- METOIVMKH CHCTEMHOI0O ITOIX0/a ISl peLIeH s CTAaHIAPTHBIX M HECTAHAAPTHBIX y4eOHbIX 3a/1ad [0 OCHOBHBIM
paszenam MaTeMaTHKY;

- BO3MOXXHOCTM MPUMEHEHMsS MAaTeMaTHYecKOro ammapara M KOMIBIOTEPHBIX HMHCTPYMEHTOB MpU IIOMCKE

nHGOpPMalUY, aHAIN3E W PEIICHHH CTAHAAPTHBIX M HECTAHTAPTHBIX y4eOHBIX M MPAKTHYECKHX 3a7ad 110 OCHOBHBIM
paszenam MaTeMaTHKY;

JomxeHn ymeTs:

- OCYHIECTBJIATH ITOHCK, KpI/ITI/I‘-IeCKI/Iﬁ aHaJIn3 U CHUHTE3 I/IH(I)OpMaLII/II/I 10 OCHOBHBIM pa3sjieciiaM MaTCMaTHKH,
TIPUMEHATH CUCTEMHBIM MOAXOM IS peuieHus CTaHAaPTHBIX U HECTaHAaPTHBIX y‘IeGHLIX MaTEMaTHUYCCKHUX 3a1a4,

- ¢opmupoBaTh y 0OyJalOmMXCS HAaBBIKM MPUMEHEHHS MAaTEMaTHYecKoro ammapara W CTaHAapTHBIX
KOMITBIOTEPHBIX HHCTPYMEHTOB MIpPH TIOMCKE HH(OPMALMM, IEPBUYHOM aHaJIW3€ M pEIICHWHM CTaHJApTHBIX U
HECTaHIAPTHBIX Y4EOHBIX M MIPAKTHUECKHX 3a]a4 [0 OCHOBHBIM pa3/iellaM MaTeMaTHKH;

JomxeH Bnaners:

HaBBIKAMH IIOMCKa, KPUTHYIECKOrO0 aHajin3da W CHUHTE3a I/IH(I)OpMa]_[I/II/I 0 OCHOBHBIM pa3JiclaM MAaTEMAaTHKH,
CIIOCOOHOCTBIO TIPUMEHATH CHCTEMHBIN MOAXOM IS peuIeHns CTaHAAPTHBIX U HECTAHAAPTHBIX y‘Ie6HLIX MaTEMaTHYCCKHUX
3aga4

CIIOCOOHOCTBIO (POPMHUPOBATH Y OOYJAIOIINXCsl HABBIKM NMPHMEHEHUSI MATEMAaTHYECKOro anmapara u CTaHIapTHBIX
KOMIBIOTEPHBIX HHCTPYMEHTOB IIpU IIOMCKe WH(OpPMAaIMK, NEepBUYHOM aHAlM3e W pEUICHWH CTaHAAPTHBIX H
HECTAaHIAPTHBIX YIeOHBIX M MPAKTHYECKHX 33]a4 10 OCHOBHBIM pa3JiesiaM MAaTeMAaTHKU;

2. MecTto qucuuniuHsl (MoayJs) B ctpykType OIIOII BO
Hannast qucrturuinaa (Moayiib) BitoueHa B paszen "51.0.08.01 Jucuuminabl (MOoayin)" OCHOBHOM NPO(dheCcCHOHANBHOM
obpasosarenbHo# mporpamMmer 44.03.01 "Tlemarornueckoe obpasosanue (TeXHONIOTHS M POOOTOTEXHHUKA)" M OTHOCHTCS K
o06s13aTenbHOM yactu. OcBanBaeTcst Ha 2 Kypce BO 3 cemecTpe.



3. O6beM auCHMIIMHBI (MOAYJIs1) B 324€THBIX ¢IMHULIAX C YKA3aHHEM KOJHMYeCTBA YaCOB, BbIICICHHBIX HA
KOHTAKTHYI0 pafoTy o0y4arommxcsi ¢ mpemnoaapartesneM (10 BHIAM y4eOHBIX 3aHATHIl) 1 Ha CAMOCTOSITE/IbHYIO
padory o0y4aromuxcst

OOmas Tpy10eMKOCTh JUCIUIUINHBI cocTaBisieT 3 3a4eTHbIX(ble) equnut(s) Ha 108 yaca(oB).

Konrakthast pabora - 54 uaca(oB), B ToM uucie jekinuu - 26 gaca(oB), MpakTH4ecKHe 3aHATUS - 28 uaca(oB),
naboparopHsie paboTs! - 0 yaca(oB), KOHTPOIIb CAMOCTOSTEIBHOM padoTs! - 0 yaca(oB).

CamocrosiTennbHas paboTa - 54 gaca(oB).
Kontpos (3auér / ax3amen) - 0 gaca(oB).
dopma MPOMEKYTOIHOTO KOHTPOJIS TUCIUIUTMHBL: 3a4€T B 3 CEMECTpE.

4. Conep:xkanve IUCHUIUIMHBI (MOAYJisl), CTPYKTYPUPOBaHHOe MO TeMaMm (pa3zejiaM) ¢ YKa3aHHeM
OTBE/ICHHOI'0 HA HUX KOJIHYEeCTBA aKaJeMHYeCKHUX YaCOB U BU0B y4eOHBIX 3aHATHI

4.1 CTpyKTypa ¥ TeMaTH4YeCKHil IVIaH KOHTAKTHON U CAMOCTOSITEJIbHON PadoThl N0 AUCHMILINHE (MOLYJIIO)

Buanl 1 yachbl
KOHTAKTHOH padoThl,
HX TPYI0EMKOCTh
C (B 4yacax)
¢ CamocTost
N Pazjeibl AMCHUTITAHBI / zlc TeJbHAs
MoyIst 1 | Jexn | TIPAKTH | JIaGopa pabora
p . YecKHe | TOpHbIE
3aHATHSL | PaGoThI
1. |Tema 1. Jluneiinas anreopa 3 2 2 0 6
2. |Tema 2. AHanuTH4ecKasi reOMeTpHst 3 2 4 0 6
3. |Tema 3. Benenue B aHanus. [Ipenens. 3 4 2 0 6
n Tema 4. I[I/Iib(bepeHLlI/IaﬂbHoe ucuuciaeHue QyHKIUH OJHOM 3 2 4 0 6
[epeMeHHO
5 Tema 5. I/IH"feraJILHOQ ucumciaenue QyHKIHA OHOM 3 4 2 0 6
[epeMeHHO
6. Tema 6. TuddepenimanbHoe ucHucieHne GHyHKIHNA 3 4 4 0 6
HECKOJIBKUX ITePEeMEHHBIX
7 Tema 7. MnTerpanbHoe McuucieHre QYHKINNA HECKOIbKUX 3 2 4 0 6
repeMeHHbIX
8. |Tema 8. Panpr 3 4 4 0 6
9. |Tema 9. TuddepenunansHpie ypaBHEHHS 3 2 2 0 6
Vtoro: 108 wacos 26 28 0 54

4.2 Conepixanue TUCHUILTHHBI (MOXYJIs1)

Tema 1. JIuneiinan ajaredpa

Omnpenenurenu BTOPOrO M TPEThero mopsaaka. KoopanHAaTHOE BBIpaK€HWE BEKTOPHOIO M CMELIAHHOTO
mpom3BeieHUs. PemreHne cuCTeMBbl JHHEHHBIX anreOpandeckmx ypaBHeHHH wmeromoM laycca, meromom Kpamepa.
Martpunps! u aevicteust Hag HUMHU. OOpaTHas MaTpura. Pemenrne MaTpidHbIX YPaBHEHUN C TIOMOIIBI0 00paTHON MaTpPHIIHL.

Bexropsl. JIunelinple onepauuu Haja BekropaMmu. [Ipoekuus BekTopa Ha ocbh. JleKapTOBbI KOOPAMHATHI BEKTOPOB U
Toyek. CKaJlsipHOE NPOU3BEACHHE BEKTOPOB, €r0 OCHOBHBIC CBOMCTBA, KOOPAMHATHOE BbIpa)keHHWE. BekTopHOe n
CMEIIaHHOE ITPOU3BEICHIE BEKTOPOB, NX OCHOBHBIE CBOHCTBA M TEOMETPHUYECKUIT CMBICI.

Tema 2. AHaJuTHYECKAs] TeOMeTPHUS

[psimast Ha TTOcKkocTH. PaznwaHpie GOpMBI ypaBHEHUI MPSMON Ha IDIOCKOCTH. YTOJ MEXAY IpSMBIMU. PaccrosiHne
OT TOYKU 10 npsiMoi. IIpsiMast M TUIOCKOCTh B MPOCTPAHCTBE. Y PaBHEHHE IUIOCKOCTH U MPSMOMl B MPOCTPAHCTBE. YTOI
MEXIY IUIOCKOCTSIMH. YTOJI MEXIy HPSIMBIMH. YTOJ MEXIy MPsIMOA M INIOCKOCTBIO. KpHBBbIE BTOPOTrO MOpsAKa: 3IUTHIIC,
rurepOona, mapadoia.

Tema 3. Beenenue B ananaus. Ilpeaessl.

[onsiTne BepxHedl m HwkHeH Tpaseid. Obmee nonsTHe (yHKIMKM. Onepanuu Hajg (QYHKIUSIMH, KOMIO3UIIHS
¢yHKIWMH, oOpaTHas (GYHKINSA; MOHOTOHHBIE, OTPaHIYEHHBIC, YETHBIE U HEUYETHBIE, IEPHOANIECKUe ()YHKIIHH.



[Ipenen mocenoBaTeNbHOCTH, ONpeneneHne npenena GyHKIuu B Touke 1o ['eitHe, onpeneneHue npenena GyHKIUHA
B Touke 1o Komu. Teopema bonsuano-Belepitpacca.

HemnpeppiBHOCTS (yHKIIMM B TOYKE W Ha YWCIOBOM IIPOMEXYTKe. HenpepsIBHOCTH CYMMBI, MpPOW3BEACHHUS,
YaCTHOT'0; HENPEPHIBHOCTH CIOXHOW (pyHKIMHU, 00paTtHON (yHKIMH. OXHOCTOPOHHSS HETPEPHIBHOCTH, TOUYKU pa3phIBa.
Teopems! Befiepmitpacca 00 OrpaHUYEHHOCTH M O JOCTHXKEHHUHM HAMOOJBIIEr0 M HAaMMEHBIIEr0 3HAUCHUH HElpephIBHON
¢yHKIMK Ha OTpe3Ke, Teopema Komm o paBHOMEPHOI HETTPEPHIBHOCTH HETIPEPHIBHOM (DYHKIIUH Ha OTpE3Ke

Tema 4. ludppepenumanbroe ucunciaeHne GyHKuMii 0qHOI nepeMeHHON

Omnpenenenue MpoOU3BOJHON, €€ MEXAHWYECKUH M T€OMETPUUYECKMH CMBICI, YPaBHEHUS KacaTeIbHOW M HOpMAy,
HENPEpHIBHOCTh (DYHKIMH, MMEIOIIed NPOU3BOJHYIO; MPOM3BOAHBIE CYMMBI, TPOW3BEIEHMS, YACTHOTO, CIIOXHOH H
oOpaTHOW (QYHKIMH; TPOM3BOAHBIE JJeMeHTapHbIX ¢yHKimA. [Ipom3BomHble BblcMX nOpsAKoB. [loHsiTHe
mddepeHnrana, CBsi3b €ro ¢ NPOW3BOIHOM, T€OMETPUYECKUI CMBICH, NMPUMEHEHHE B TIPHOJIVIKEHHBIX BBIYHCICHHUSX,
mddepeHnman cioxHoi (QyHKINHM, NHBapHAHTHOCTH mepBoro muddepenimana; muddepeHnnansl BRICIINX TOPSIKOB U
HapylIeHHe NHBAPUAHTHOCTU UX (OPMBI.

[paBuio Jlonurans. Bo3pacranue n yOpiBaHue (QYHKIMHM Ha IPOMEKYTKE; MAKCUMYM, MUHUMYM, HEOOXOAUMBIE U
JIOCTATOUHbIE YCIOBUsI SKCTpeMyMa. [lomHoe uccinenoBanre QpyHKIMI € TOCTPOSHUEM TpaHKOB.

Tema 5. UHTerpanbHoe ncuucjeHue PyHKIUH 0THOH MepeMeHHOil

Heonpenenennslii MHTETpall, €ro CBOMCTBA, TaONWYHBIE WHTErPaJbl; HHTETPHPOBAHKE MMOJCTAHOBKOW M 110 4aCTSM;
WHTErpUPOBAHUE PAMOHAIBHBIX (DYHKINH, UPPAMOHATBHBIX U TPAHCLUEHICHTHBIX (YHKIINH.

[onsiTue ompenenseHHOro MHTErpana, UHTerpupyeMon QgyHkumu; cymmbl JapOy u MX CBOWCTBa; CyIECTBOBaHHE
OIPE/ICTICHHOr0 MHTErpajla, TeopeMa o cpegHeM 3HadeHuu. CymiecTBoBaHUE NepBooOpa3HOH, ¢opmyna Herorona -
JletibHuna. VIHTErppOBaHKe 1O YacTsIM U 3aMEHbI IEPEMEHHOM B ONpE/ICIEHHOM WHTErpasie.

[Monsatust kBaapupyemoii ¢urypsl. [Inomany mnockux Guryp B A€KapTOBBIX M TOJISIPHBIX KOOpAWHATaX, 00bEMBI
TCII. CHpﬂMJ’IfICMbIC KpHuBbIC, JJIMHA AYTU U IIOMIaAb ITIOBEPXHOCTH BPAIICHUS. HpI/IJ'lO)KCHI/IS[ ONPECACICHHOIO UHTETpaIa.

Tema 6. {udpepennnanboe ucuncaenne GyHKIMii HECKOIBKUX NepeMeHHbIX

Yactuble npousBojaHbie. Jnddepeniuan, ero cBs3b C YaCTHBIMH IIPOU3BOJHBIMU. HBapWaHTHOCTH (OPMBI
midpepennmana. YactHele mpou3BoaHble M auddepeHnuanbl  BBICHIMX — TOpsAKOB.  HesiBHbIE — (QyHKIUH.
HuddepennmpoBanrie HesBHBIX (QyHKIMH. DKCTpeMyMbl (YHKIMH HECKOJNBKUX MepeMeHHbIX. HeoOxomumoe yciioBue
9KCTpeMyMa. JIocTaTOUHOE YCIOBUE IKCTPEMyMa.

Tema 7. UHTErpanibHOe MCYHCICHHE (DYHKIMH HECKOJIBKHUX NIePEeMEHHbIX

JIBoiiHOI mHTerpajn. 3aMeHa NEepeMEHHbIX B JBOMHOM HHTerpaie. Teopema o 3aMeHE MEPEMEHHBIX B JBOHMHOM
uHTerpaie. I'eomerpudeckuii cMpicn onpeaenutens Octporpanckoro - Skodu. KpuonuHeliHpie KOOPIMHATHI, TOISIPHBIC
koopauHaTel. TpoitHoil mHTerpan. CBeneHHE TPONHOrO MHTErpaja K MOBTOPHOMY. 3aMeHa IEPEMEHHBIX B TPOWHOM
unrerpaie. Llununapuyeckne koopauHatel. Chepuueckne KoOpAUHATHL. [IpHIokKeHus! JBOWHOr0O U TPOWHOTO HHTETPAJIOB.
Kpusonuneiinsie naterpansl. @opmyna ['puna.

Tema 8. Psaabi

IonsiTue ynciaoBoro psjaa u ero cymmsl. CloxeHHe pAJoB YMHOKEHHE psiia Ha dnciio. OcTaTok cxonsierocs psjaa.
Heo0Oxonumoe 1 10CTaTOqHOE YCIOBUE CXOAMMOCTH psijia C TIONIOXKHUTENbHBIME WieHaMu. ['apmonnyieckuii psin. Kpurepuii
Komm. Ilpu3Haku cXOIMMOCTH PSIOB C MOJOXKUTEIBHBIMU WIEHaMHU (CpaBHEHHE PSIIOB C IONOKUTEIBHBIMU WICHAMH,
npusHak JJanamGepa, npusHak Korm, HHTErpaibHbIi MPU3HAK).

PaBHOMepHas cxomuMocCTh ()YHKIIMOHATBHBIX MOCIenoBaTenbHoCcTel 1 psinoB. [IpusHak Beiiepiitpacca, Teopema o
IIpesielie paBHOMEPHO CXOJIIIEHCS MOCIEe0BAaTENbHOCTH M CyMME PaBHOMEPHO cxopsiierocs psana. CTENEeHHBIE PsIbL.
Teopema AGens. MHTepBan u pagnyc CXOOMMOCTH, paBHOMEpPHAs CXOXMMOCTb, MU GepeHINPOBAaHNE U HHTETPUPOBAHUE
CTETICHHBIX PsIoB. PasnoxkeHune QYHKIMI B CTETICHHOU PSI.

3anaua paznoxkeHus: GyHKIMU B cTeneHHOU psi. Dopmyna u psia Teiinopa.

Tema 9. ludpepenuuaibubie ypaBHeHUs

Huddepennansapie ypaBHeHUs IepBoro mnopsaka. 3amada Komm. Jluddepennmansubie ypaBHEHHs BBICIINX
TIOPAZKOB. Y pPaBHEHUsI, IOMYCKAIOIINE MTOHIKEHNE nopsiaka. JInHelHble nuddepeniaibable ypaBHEHHUSA: OTHOPOAHBIE U
HEOAHOpOAHBIE. MeTo/ BapHaly MOCTOSAHHBIX. JIuHelHbIe anddepeHiaibHble YpaBHEHUS MOPsIKA C MOCTOSHHBIMA
k03 dHUIIEHTAMH.

5. TlepeyeHb Y4eOHO-METOTUYECKOr0 OOeCTeYEeHHsI [JIsl CAMOCTOATEIbHOW PpadoThl 00y4YaloIUXCA MO
JUCHHUIIMHE (MOAYJII0)
CamocrosaTenbHas pabora 00yJaromyXcs BBITIOMHIECTCS MO 33aHUI0 U MPU METOIMYECKOM PYKOBOJICTBE NPETOgaBaTels,
HO 0e3 ero HemocpencTBeHHOro ydactus. CamocTosTenbHAs padoTa MoApa3leNseTcss Ha CaMOCTOSTEIbHYI0 pabdoTy Ha
AyIUTOPHBIX 3aHATHSIX W HAa BHEAYTUTOPHYIO CaMOCTOATENBbHYIO pabory. CaMmocrosiTenpHas padoTa OOYJaroIlIiXcCs
BKJIFOYAET KaK IMOJHOCTHIO CAMOCTOSITETbHOE OCBOCHHE OTACIBHBIX TeM (pa3/esioB) JUCIMIUINHBI, TaK M MPOPAOOTKY TEM
(pa3menoB), ocBaMBaeMbIX BO BpeMs ayJUTOPHON paOoThl. Bo BpeMsi caMocTOsATEN HON paboThl 0OydJaromuecss YNTaloT U
KOHCHEKTUPYIOT yIeOHYI0, HAYIHYIO M CIIPAaBOYHYIO JIUTEPATYPY, BHITOIHAIOT 3a/laHHs, HANPABICHHBIC HA 3aKpEIUICHHE
3HAHUH ¥ OTPAOOTKY YMEHHUH M HAaBBIKOB, TOTOBATCS K TEKYIIEMY M IPOMEKYTOYHOMY KOHTPOITIO 110 JTUCIUIIINHE.
Opranuzanusi caMOCTOATENbHOM pPa0OTBI 00YYAIOMIMXCS pEerIaMeHTHpYyeTCs HOPMATMBHBIMHM JIOKYMEHTaMH, ydeOHO-



METOJIMYECKOI JTUTEepaTypoi U JIEKTPOHHBIMU 00pa30BaTEIbHBIMHI PECypCaMHt, BKITIOUAs:

[Nopsinok opraHM3any M OCYIIECTBIICHNS! 00pPa30BaTENbHON JIESITENIFHOCTH 110 00pa30BaTelIbHBIM MPOrpaMMaM BBICIIETO
o0pa3zoBaHUsl — IMporpaMMaM OakajlaBpuara, MporpaMmaM CHEelHaliiTeTa, MporpaMMaM MarucTpaTypsl (YTBEpKIEeHHBINA
npruKa3oM MUHHCTEpCTBa HAyKH | BhIcIIero oopa3oBanus Poccuiickoit deneparyn ot 6 anpernst 2021 roga Ne 245)

VYcraB ¢enepaqbHOr0 TOCYIapCTBEHHOI'O aBTOHOMHOTO oOpasoBatenbHoro yupexnaenust "Kazanckuii (IIpuBormkckmif)
(enepasbHbBI yHUBEPCUTET"

[IpaBuia BHYTpeHHEro pacropsiaka (enepajbHOr0 TOCyJapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENbHOI'O YUPEKICHHS
BhIcHIero npodeccronanpHoro oopasosanus "Kazanckuii (IIpuBoikckuii) denepalibHblil yHUBEpcUTeT"

JlokansHble HopMaTHBHBIE akThl KazaHckoro (ITpuBomkckoro) denepaibHOro yHUBEpCHTETa

6. ®oH/1 OLIEHOYHBIX CPECTB MO AUCHHUIIMHE (MOIYJIIO)

@oHJ OIEHOYHBIX CPEACTB MO JAWUCHMIUIMHE (MOAYJIO) BKIIIOYAET OIIEHOYHBIE MaTepHalibl, HalpaBJeHHBIE Ha
MIPOBEPKY OCBOEHMSA KOMIIETEHIMH, B TOM 4YHClI€ 3HAHWH, yMEHMH M HaBBIKOB. DOHJ OILEHOUHBIX CPEACTB BKIIOUAET
OLIEHOYHBIE CPE/ICTBA TEKYILEr0 KOHTPOJIS U OLIEHOUHBIE CPEACTBA IIPOMEKYTOUHOM aTTeCTalUH.

B ¢onze o11eHOYHBIX CpeCTB CONEp KUTCS Clieayromast nHdpopmanus:

- COOTBETCTBHE KOMIIETEHIINH IIAHUPYEMBIM pPe3yJbTaTaM 00y4eHHs 10 TUCHUILIHHE (MOYIIIO);

- KpUTEpUH OLIEHUBaHUS C(OOPMHUPOBAHHOCTH KOMITETEHIIHH;

- MeXaHMU3M (POPMHUPOBAHHSI OLEHKH I10 JUCIUILTHHE (MOIYJIIO);

- ONMCaHME MOpsIIKAa IPUMEHEHUS U MIPOLEYphl OLIEHUBAHMS [ KaXK10T0 OLIEHOYHOI'O CPEJICTRa;

- KpUTEPHUH OLIEHUBAHMSA JJIS KAXKJIOT'0 OLIEHOYHOI O CPEJICTBA;

- Ccolep)KaHHE OLEHOYHBIX CPEJCTB, BKJIIOYAas TPEeOOBaHWS, MNPEObSBISEMble K ACHCTBUSIM 00y4arolmuxcs,
JIEMOHCTPUPYEMBIM pe3ylbTaTaM, 3aJJaHNs PA3IUUHBIX THUIIOB.

@DOH/T OLIEHOYHBIX CPEACTB 0 AUCHUILTHHE HaxonuTcs B [Ipunoxenuu 1 k mporpaMMe AUCHUIUIMHEL (MOIYIIO).

7. IlepeyeHb TUTEPATYPHI, HEOOXOAMMOIA /ISl OCBOEHUS IUCHMIITIUHBI (MOXYJIs1)

OcBoeHue AMCHMIUIMHBI (MOAYJSl) TpenrnosiaraeT M3ydeHue ydeOHOW mnurepaTypsl. JlutepaTypa Moxer OBITh
JIOCTYIHA 00yYaroUIMMCsI B OJJHOM U3 JIByX BapHaHTOB (JIMOO B 000X M3 HUX):

- B DJICKTPOHHOM BHJC - Yepe3 JJICKTPOHHbIC OMOIMOTCYHBIE CHCTEMBI HAa OCHOBAHHM 3aKIIOYCHHBIX KDY
JIOTOBOPOB € NIPaBOO0IAaTENAMUY;

- B mieyaTHoM Bujie - B HayuHoit 6ubnuoreke Enalyxckoro unctutyra KOY. OOyyaromuecs nonyyaroT y4eOHyo
JIUTEepaTypy Ha aOOHEMEHTe IO YHTATeIbCKMM OWileTaM B COOTBETCTBHM C IpaBWJIaMu IONb30BaHMA HayuHoii
OnOIMOTEeKOMH.

DNeKTPOHHbIE U3JaHUs AOCTYIHBI AUCTAHLIMOHHO U3 JII0OOH TOYKU NPH BBEACHUH 00YJaIOIUMCS CBOETO JIOTUHA U
napojsi OT JIMYHOrO KaOuHeTa B cucTeMe "DIeKTpOHHbIM yHuBepcuTeT". IIpu WCIONb30BaHMM MEYATHBIX HM3JAHHUN
OubnuoreuHsli (OHJ JODKEH OBbITh YKOMIUIGKTOBAaH HMMHU W3 pacuera He MeHee 0,25 sk3eMInuisipa Ha Kaxaoro
o0ydaronierocs U3 4ucia JInil, OXHOBPEMEHHO OCBAaUBAIOIIUX JaHHYIO TUCLUILINHY.

INepeuens yueOHOI TUTEpaTYpHI, HEOOXOAMMOM AJIsI OCBOSHUS JUCIUILIMHBI (MOIYIsl), Haxonures B [Ipunoxennu 2
K paboueil mporpamme aucHMIUIMHBL. OH MOJIEKHUT OOHOBJCHHIO NPH HM3MEHEHUH YCIOBUE jgoroBopoB KDV ¢
MpaBoOOIAAATENAMH SJICKTPOHHBIX W3JAHMI U ITPU H3MEHEHNH KoMIuTeKkToBaHuA GoHnoB Enadyxckoro uacruryra KOY.

8. Ilepeuens pecypcoB HH(GPOPMALMOHHO-TETeKOMMYHHKAUMOHHOI ceTu "WHTepHeT', He00XOAMMBIX IJIf
OCBOEHMS TUCUHMILTUHBI (MOXYJIs1)

OGpa3zoBaTenbHbIN MaTeMaTHIeCKuit caifT - http://www.exponenta.ru/

Marematunka mpocTo u gocTymHo - http://www.mathprofi.ru/saity po matematike.html

MaremaTtuueckue 3Toabl - https://etudes.ru/about/

9. MeTonuueckue yKazaHusi Jisl 00y4aI0LUXCS 110 OCBOEHHIO TUCHUTLTUHBI (MOTYJIs1)

Bup pa6or MeTtoauyeckue peKoOMeH AHH

JIEKIIUHU JIeKIIMOHHBIE 3aHATHS MPOBOIITCS C HCIIOIB30BAHHMEM HMHTEPAKTHBHBIX TEXHOJIOIMH M IIPEINONararoT
aKTMBHOE YJacTHE CTYAEHTOB. ISl MOATOTOBKM K 3aHSTHSIM PEKOMEHAYETCS BBIIEISTH B MaTepHaie
MpoOJIEMHBIE BONPOCHI, 3aTparMBacMble NPENoAaBaTeeM B JIEKIMH, W TPYNIHPOBaTh MH(OPMAIHIO
BOKpYr HUX. JKenaTenbHO BBIIENATH B HCHOIB3YEMOH JINTEPATYpE MOCTAHOBKM BOMPOCOB, Ha KOTOPHIE
pa3HBIMH aBTOPAM MOTYT OBITH JaHbI Pa3IUdYHbIE OTBETH. Ha OCHOBAaHMM NMOCTAHOBKH TAKHX BOIPOCOB
clielyeT coOMpaTh apryMeHTHI B TIOJIb3Y PA3IUYHBIX BAPHAHTOB PELICHHSI TOCTABICHHBIX IPOOIEM.

npaktideckue | [IpakTndeckue 3aHATHS MMEIOT BBIPAXKEHHYIO CIEHHM(UKY B 3aBUCHMOCTH OT y4eOHOH AWMCIMIUINHEI,

3aHATHSA YOIyONSIOT M 3aKpeIuisIoT TEOpeTHYEeCKre 3HaHWsA. Ha mpakTHYecKnX 3aHATHSIX CTYAEHTHI pPEeIaroT
TUTIOBBIE 3aJaddl C HWCIIOJIb30BAHUEM H3YUCHHBIX METOM0B. PaboTa Ha NpPaKTHUECKHMX 3aHATHIX
IpearnonaraeT MOBTOPEHHE TEOPETHUECKOrO0 MaTepuala, aKTUBHOE YJacTHE B COBMECTHOM
peIIeHn  3aa4, OTYETHI 110 BHIITOITHEHHON TOMaIIHEH padoTe.



http://www.exponenta.ru/
http://www.mathprofi.ru/saity_po_matematike.html
https://etudes.ru/about/

CaMOCTOA- CaMocTosTenbHas pa60Ta CTYACHTOB 110 I[HHaKTH‘IeCKOfI CYTH NPECACTABJIACT €000 KOMIIIIEKC YCJ'IOBI/Iﬁ
TCIIbHasA pa60Ta 06y‘leHI/I${, OpPraHrU3yCMbIX IMPETOAAaBATCIIEM U HAIIPABJICHHBIX Ha CaMONOATOTOBKY YYalllUXCs. Vuebnas
ACATCIIBHOCTL IPOTCKACT oe3 HCIIOCPCACTBCHHOI'0 y4JacCTus MpernoJaBaTeiid W 3aKI04YacTCa B
r[popa60TKe JICKHMOHHOI'O MaTepuajia, IOATOTOBKE K YCTHOMY OIIPpOCY HW TECTUPOBAHHIO, K
J'Ia60paTOpHBIM 3aHATUAM,; U3YUYCHUN y‘Ie6HOI71 JIMTEPATYPbI U3 OCHOBHOI'O U JOITOJHUTECIILHOI'O CITMCKa

3a4er DK3aMeH ABIIeTCs (POPMOI OIIEHKH KaYeCTBA OCBOCHUSI CTYAEHTOM 00pa30BaTeIbHON MPOrpaMMBbI IO
JMCIUIUIAHE. DK3aMeH MPOBOIUTCS B (DOPME YCTHOIO orpoca o ouieram (Bonpocam). [IpenomaBatesb
MOYET MPOCTABUTD IK3aMeH 0e3 OMmpoca Ui co0ECEI0BAHUS TEM CTYIEHTaM, KOTOPhIE AKTHBHO
YYaCTBOBAJIM HA MPAKTHYCCKUX 3aHIATUAX U HAOPAJIH HEOOXOIMMOE YUCITO OAJIIOB.

10. Ilepeyenr MHGOPMALMOHHBIX TEXHOJIOTHil, MCIOJbB3YeMbIX NPH OCYIIECTBJICHHH 00pa30BaTEJBLHOIO
nponecca Mo JUCHMILIMHEe (MOAYJIO), BKJINYAsA IepedyeHb NPOrpaMMHOro odecnedeHus: ¥ MHPOPMALMOHHBIX
CIPABOYHBIX CHCTeM (MPU HEOOXOAMMOCTH)

[epeuenp MHGOPMALMOHHBIX TEXHOJIOIHH, MCIOIB3YEMBIX NPU OCYLIECTBICHUH 00pa30BaTEILHOrO Ipolecca Io
JUCHUIUIMHE (MOJIYIIO), BKIIIOYAsl MEpeueHb MPOrpaMMHOro oOecrieyeHrss U MH(OPMALMOHHBIX CHPABOYHBIX CHCTEM,
nipezcTasiieH B [IpunoxkeHnn 3 x pabouelt mporpaMme TUCHHUIUTAHBI (MOIYJIS).

11. Onucanue MaTepUATbHO-TEXHHYECKOH 0a3bl, HEOOXOAMMOI /ISl OCYLIECTBJIEHHSI 00pPa30BATEJLHOI O
npouecca no JMCUUIUIUHE (MOIYJII0)

Vuebnas ayautopus Ne 87 (423600, Pecriy6muka Tataperan, r. Enabyra, yn. Kaszanckas, a. 89) mis npoBeneHus
3aHATHI JICKOMOHHOI'O THIIA, 3aHATHI CEMHUHAPCKOr'o THUIIA, I'PYMIIIOBBIX W WHAWBUAYAJIbHBIX KOHCyﬂbTaHHﬁ, TEKyIero
KOHTPOJISI U POMEXYTOUHOH atTectannu. KomruiekT mebenu (nocagounsix Mect) 48 mt. KommiekT mebenu (mocalouHbIX
Mmect) st npenionaBarens 1 mrt. MarepaktuBHas TpuOyna Panasonic VX400 1 mr. Monutop LG,22d 1 mr. IIpoekrop
Panasonic VX400 1 mr. Komonku 20w 6 1wmt. Ycunurens 3000w, mukiep Xenyx1202, mukpodonsl. DxpaH
MyapTUMeaniHbIH 1 mT. Jlocka menoBas nepeasmknas 1 mr. Crenabl HacteHHble 6 mT. IlopTpersr 6 mT. [Tonka moxg
KHUTH B Buje nepeBa 1 mr. BeO-kamepa 1 mrt. Beixoxg B VHTepHeT, BHYTpUBY30BCKasi KOMIIBIOTEPHAsI CETh, OCTYI B
3JIEKTPOHHYIO HH(OPMAIIMOHHO-00pa3oBaTeNbHylo cpeny. Habop yueOHO-HarIAAHBIX TOCOOHI: KOMIUIEKT NPe3eHTalui B
AJIEKTPOHHOM (popmarte 1o nperojaBaeMon AUCHUILIUHE 3-5 1T.

Vuebnas aynutopus Ne 84 (423600, Pecry6nuka Tartapcran, . Enabyra, ya. Kasanckas, n. 89) mis npoBeneHus
3aHATUH JICKIMOHHOTO THIIA, 3aHATHH CEMHUHAPCKOTrO THIIA, TPYIIIOBBIX M MHAWUBHIYAJbHBIX KOHCYJIbTaLMH, TEKYILETO
KOHTpOJISL ¥ IpoMexyTouHoi arrectanun. [Inomans 81,9 kB.m. Kommuiekt Mebenu (mocagounbix Mecrt) 62 mr. KoMriekr
Meberu (MOCaIouHbIX MEeCT) JJIs npenoaaBatens 1 mr. MarepaktuBHas tpubyna intelcorei3 1 mr. Monutop LG,22d 1 mrr.
Ipoextop PanasonicVX400 1 . Kononku 20w 6 mt. Yeunurens 3000w, mukmrep Xenyx1202, MukpodoHbl. DkpaH
MyNbTUMeIUAHbIH 1 mT. Menoas nocka HacreHnas 1 w. [optperst 10 wt. Kaprunst 20 mwt. Be6-kamepa 1 mit. Beixoxa B
VHTepHeT, BHYTPUBY30BCKasi KOMITBIOTEPHAS CETh, JAOCTYI B 3JIEKTPOHHYIO WH(OPMAIMOHHO-00pa30BATEIBHYIO CPELYy.
Habop yueOHO-HArSIHBIX TOCOOMIT: KOMIUIEKT MPE3EHTALNI B JIEKTPOHHOM (hopMaTe IO TpernojaBaeMoi TUCHIUILIHHE
3-5 mir.

12. CpeacTBa ajanTauuy NpenoJaBaHus AUCHUIIMHBI K MOTPeOHOCTAM 00y4YaromuXxcss HHBAJUAOB M JHI C
OrpaHH4YeHHBIMHU BO3MOKHOCTSIMH 310POBbSI

Ilpn HeoOxomammocTH B 00pa30BAaTENBPHOM IIPOLECCE TNPHUMEHSIOTCA CICOYIOLIME METOANbl U TEeXHOJOTHH,
obneryaromue BocHpHATHe HHPOpMAIy 00yYaIOMMMUCS WHBAIWAAMH M JIMLIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3II0POBBSL:

- CO3JaHHE TEKCTOBOM BEPCHH JIIOOOr0 HETEeKCTOBOrO KOHTEHTa ISl €ro BO3MOXHOIO IpeoOpa3oBaHUs B
aJIbTepHATHBHBIE ()OPMBI, YIAOOHBIE VIS PA3IMYHBIX OIb30BaTENeH;

- CO3/aHHE KOHTEHTa, KOTOPBI MOXKHO IPEICTABUTh B Pa3IMYHBIX BHOAaX 0€3 MOTepU NaHHBIX WM CTPYKTYpBHI,
NPEeNyCMOTPETh BO3MOXKHOCTh MAacIITaOMpOBaHMS TEeKCTa M HM300pakeHHil 0e3 IoTepH KadecTBa, IPEeayCMOTPEThH
JOCTYIHOCTb YIPaBJICHHUSI KOHTEHTOM C KIIaBHATYPBL;

- CO3aHHE BO3MOXKHOCTEH M1l 00yJalOIINXCsl BOCIPUHAMATD OJHY U TY jK€ HH()OPMAIMIO U3 Pa3HBIX UCTOYHUKOB -
HarpuMmep, Tak, 4TOOBI JIMIA ¢ HAPYLHICHHSAMH CIyXa HONy4Yald MH(GOPMALMWIO BHU3YAIBHO, C HAPYIICHUSAMH 3PEHHUS -
ay/IaJbHO;

- TOpUMEHEHHE MPOTPAaMMHBIX CPEACTB, OOECIEYMBAIOIIMX BO3MOXKHOCTH OCBOCHHS HABBHIKOB W YMEHHH,
(bopMHUPYEMBIX IHCUMIUIMHOM, 3a CYET anbTepHATHBHBIX CIOCOOOB, B TOM WYHCIE BUPTYaIbHBIX Ja0opaTtopuil U
CHMYJISILIMOHHBIX TEXHOJOTHIA;

- TpUMCEHEHHE IUCTAHIMOHHBIX OOpa3OBaTENbHBIX TEXHOJIOTWH sl Tepeayd HMHPOpMAlWH, OpTraHWu3aluu
pasmUUHBIX (OPM HHTEPAKTUBHON KOHTAKTHOW pabOTHI 0Oydaromierocsi ¢ IMperojaBaTeNieM, B TOM dYHcJe BeOWHApOB,
KOTOpBIE MOTYT OBITh HCIIOJB30BaHBI JUISl NMPOBEACHUS BUPTYAJBHBIX JIEKIMI ¢ BO3MOXXHOCTBIO B3aUMOICHCTBHS BCEX
YYaCTHUKOB JANUCTAHIMOHHOTO OOyYEHUs, POBEACHHUSI CEMUHAPOB, BBICTYIUIEHHS C JIOKIAJaM{ M 3aIIWTHI BBHITTOJTHEHHBIX
paboT, MpoBeeH!Us TPEHUHT OB, OPTaHU3ALNH KOJIEKTUBHOIN paboTH;




- TpUMEHEHHE JAWCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTWH Ui OpraHu3andd  (OpM TEKyLIero H
MIPOMEXYTOYHOTO KOHTPOJIS;

- YBEIMYECHHE IPONODKUTEIBHOCTH CHaYd OOYYalONIMMCS WHBAJIWIOM WIM JIMIOM C OrPaHWYEHHBIMHU
BO3MOXKHOCTSIMH 3/I0POBBSI ()OPM IPOMEKYTOUHON aTTECTAIMH 110 OTHOLIEHHIO K YCTaHOBJICHHON MPOJOJKUTEIFHOCTH UX
clavm:

- TIPOJIOJDKUTENBHOCTH CIadd 3auéra WM 5K3aMeHa, IIPOBOJMMOro B MHUCHMEHHOH (opme, - He Oonee yem Ha 90
MUHYT;

- MPOJOKUTENBHOCTH MOATOTOBKU OOYYAIOIIErocss K OTBETY Ha 3a4€Te WIM 5K3aMeHe, NPOBOJMMOM B YCTHOM
¢dopme, - He Goree yeM Ha 20 MUHYT;

- IPOJIOJDKUTEIIFHOCTH BBICTYILIEHUS 00yYaroIerocst Mpy 3aluTe KypCcoBOi paOoTHI - He Oojiee ueM Ha 15 MHUHYT.

[porpamma cocraBneHa B coorBercTBuu ¢ TpeboBaHmsasMu PI'OC BO u yueOHBIM IUIAHOM [0 HANpaBIICHUIO
44.03.01 "Ilemaroruueckoe oOpazoBaHue U MPOPHITIO MOAroTOBKH " TexHomorus u podoToTexHuKa'.
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1. CooTBeTCTBHE KOMIICTCHIMI IIAHUPYEMBIM pe3yJIbTaTaM 00y4eHHUs 10 JUCHHILTHHE (MOAYJIIO)

Kon u1 HammeHoBaHue
KOMIIETEeHIIHH

HNHANKATOPBI TOCTHKEHUS
KOMIIETEeHIIHH

OueHoYHbIE CPEICTBA TEKYIEro KOHTPOJISI U
NMPOMEKYTOYHOI aTTeCcTAlUU

YK-2 Cniocoben
OMpeNeNsITh KPYT 33/1a4 B
paMKax IoCTaBJIEHHOM
LIETTN U BBIOUPATh
OINTHUMAJIbHBIE CIIOCOOBI
UX pelIeHHs, UCXO/IS U3
JeHCTBYIONIUX MPABOBBIX
HOPM, UMEIOIIUXCS
pecypcoB u
orpaHUYeHui

3HaTh METOAUKU CUCTEMHOIO
MOJX0/1a AJIS PEIIeHHs CTaHJapTHBIX
Y HECTAH/IapTHBIX y4eOHBIX 3a/1a4 110
OCHOBHBIM pa3jieslaM MaTeMaTUKU
YMeTb OCyIECTBIATH MTOUCK,
KPUTHYECKUH aHAJIN3 U CUHTE3
nH(pOpMAaNUH 110 OCHOBHBIM
paszenam MaTeMaTUKU; IPUMEHSTh
CHCTEMHBIH MOAXO] ISl peIleHUs
CTaHJAPTHBIX U HECTAaHJAPTHBIX
y4eOHBIX MaTeMaTHUECKUX 3a]1a4
Bnaners HaBbIKaMU NTOKCKA,
KPUTUYECKOr0 aHajIM3a U CUHTe3a
uH(OopMaLUK O OCHOBHBIM
pazzenam MaTeMaTUKH; OCHOBHBIMU
METO/IaMU TIOCTaHOBKH,
UCCIIEZIOBaHMUS M PEIICHUS YIeOHBIX
MaTeMaTHUYECKHX 3a7au.

Texymuii KOHTPOJIb:

Konmponvuas paboma no memanm:

Tema 1. JIuneiinas anreopa

Tema 3. Beenenue B ananus. [Ipenensr.
Iucvmennas paboma no memam:

Tema 4. [TuddepennmanbHoe HCIUCTCHAES (YHKITUI
onHoit nepemeHHo. Tema 5. MHTerpaasHoe
ucuncienne QyHKIuiA ogHoN epeMeHHol. Tema 6.
Juddepennnanbaoe ucuucnenue ¢yHKIANR
HECKOJIbKUX MepeMeHHbIX. Tema 7. UHTerpansHoe
ucyucieHre GyHKIUH HECKONBKHUX MePEMEHHBIX.
Yemnwoui onpoc no memam:

Tema 1. JIuneiinas anreopa

Tema 2. AHanuTHYeCKas reOMETpUs

Tema 4. [InddepennpanpHoe HCHUCIIeHHE QYHKIMNA
OJTHOM MepeMeHHON

Tema 6. [luddepennmanbHoe HCUUCTCHUE DYHKITUHA
HECKOJIbKUX TIePEMEHHBIX

Tema 7. MHTerpansHoe ucuncnenye GyHKIuit
HECKOJIbKUX TTePEMEHHBIX

Tema 8. Psanpl

Tema 9. [luddepenpanbHpie ypaBHEHUs
Tucomennoe domawnee 3adanue no memam: Tema 8.
Psinpr

Tema 9. IuddepennpanbHble ypaBHEHUsI
IlpoMe:kyTOUHAsI aTTeCTAIUA:

3auem

OIIK-8. Criocoben
OCYIIECTBIISTH
NeIarort4ecKyro
JIEATEIHLHOCTh HA OCHOBE
CHEUHUANbHBIX HAYYHBIX
3HAHUM

3HaTh BO3MOKHOCTH IPUMEHEHUS
MaTeMaTHYECcKOro allnapaTa 1
KOMITBIOTEPHBIX HHCTPYMEHTOB IIPU
norcke UHHOPMALNK, aHAIN3E U
PEIICHUH CTaHOAPTHBIX U
HECTaHJAPTHBIX Y4eOHBIX U
MPaKTUYECKUX 3a/1a49 10 OCHOBHBIM
paszenaMm MaTeMaTHKU

YmMers popMHUpOBaTH y
00y4arouMXCst HABBIKU IPUMEHEHUS
MaTEeMaTH4ECKOro aImapara 1
CTaHJAPTHBIX KOMITBIOTEPHBIX
HWHCTPYMEHTOB IIPH IIOUCKE
nH(OpPMaLUH, IIEPBUYHOM aHAIHN3E U
PELICHNH CTaHIAPTHBIX U
HECTaHIAPTHBIX y4eOHBIX U
MPaKTHYECKUX 33714 IT10 OCHOBHBIM
paszenaMm MaTeMaTHKU

Brianeer ciocoOHOCTEIO
(hopMHupOBaTH y 00YJIAIOIITUXCS
HaBBIKH IPUMEHEHHS
MaTEeMaTHYECKOro armapara 1
CTaHJAPTHBIX KOMIBIOTEPHBIX
HWHCTPYMEHTOB TP TIOHCKE
nH(OpPMaIUH, TIEPBUYHOM aHAIN3E U
PELICHUH CTaHIAPTHBIX U
HECTaHIAPTHBIX y4eOHBIX U
MPaKTUYECKUX 337124 IT10 OCHOBHBIM
paszenaM MaTeMaTHKU

Tekyumuii KOHTPOJIb:

Koumponvuasa paboma no meman:

Tema 1. JIuneiinas anre6pa

Tema 3. Beenenue B ananus. [Ipenenst.
Iucvmennas paboma no memam:

Tema 4. [IuddepennpanpHoe ucHucieHne GyHKIUNR
onHoi nepemeHHoi. Tema 5. MHTerpanabHOe
ucuncienne QyHKIHiA oHON iepeMenHor. Tema 6.
Juddepennmanbaoe ucuucienue §yHKIpi
HECKOJIBKUX IepeMeHHbIX. Tema 7. UHTerpansHoe
UCYHCIIeHNe (YHKLIMH HECKOIBKHIX MEPEMEHHBIX.
Yemuwuii onpoc no memam:

Tema 1. JIuneiinas anre6pa

Tema 2. AHanmuTHYECKas TEOMETPHUS

Tema 4. IuddepennmansHoe ucaucienne QyHKIHH
OITHOM MepeMEHHON

Tema 6. Auddepennmansaoe ucurcienne GyHKII
HECKOJIbKUX TIEPEMEHHBIX

Tewma 7. UnTerpansHoe NcUncieHne () yHKIAH
HECKOJIbKUX TIEPEMEHHBIX

Tema 8. Psanel

Tema 9. Iuddepernmansapie ypaBHEHHS
ITucvmennoe domawinee 3a0anue no memam.

Tema 8. Psaael

Tema 9. IuddepernmansHpie ypaBHEHUS
IIpome:kyTouHas aTrecTanus:

3auem




2. Kputepnu oneHnBanus c¢(popMIpOBAHHOCTH KOMIIETCHIMIA

Komn 3auTeHo He 3auteno
€TeH Bebicoknii ypoBeHb Cpennnii ypoBeHb Hu3zknii ypoBeHs Hwuxe noporosoro
us (86-100 6a10B) (71-85 6ansioB) (56-70 6anoB) YPOBHS
(86-100%ot1 (71-85%ot (56-70% ot (0-55 6ansoB)
MaKCUMAJILHBIX 02J110B) MAaKCHMAJIbHBIX MAaKCHMAJIBbHBIX (10 55% ot
0aJ10B) 0aJL10B) MAaKCUMAJIBHBIX
0aJ1J10B)

VK-2 | 3Haer METOIUKHU CUCTEMHOr0 | 3HAeT METOANKH 3HaeT (parMeHTapHO He 3naer metonuku
TOAX O/ ISl PEIICHUS CHCTEMHOTO ITOJIX0/1a JUIsl | METOIUKH CUCTEMHOTO | CHCTEMHOTO ITOJIX0/1a
CTaH/apTHBIX U pELIeHUs CTaHAAPTHBIX U | TIOJIXO/1A JUIS PELICHHsT | JUTS pelIeHHs
HECTaHJAPTHBIX y4eOHBIX HECTaHAAPTHBIX YYEOHBIX | CTaHAAPTHBIX CTaH/JapTHBIX U
3a/1a4 [0 OCHOBHBIM 3aj1a4 1o OCHOBHBIM ¢usnueckux 3aaad., HECTaHAAPTHBIX
paszenam MaTeMaTUKU pazzenaMm MaTeMaTUKU. UCTIONB3yeT Hanbosiee | y4eOHBIX 3a/1a4 10

Homyckaet mpoGernsl B MPOCTHIE METOJIMKK UX | OCHOBHBIM pazJieliaM
3HaHUH OTJIENTbHBIX penieHus MaTeMaTuKu
METOJIMK
YMeer ocylecTBIATh IOUCK, | YMEEeT OCYILECTBIATh YMeeT ocyniecTBIsTh He ymeer ocyriecTBisTh
KPUTHYECKUH aHAIN3 U TIOMCK, KPUTHYECKUI TIOMCK, KPUTHYECKU I TIOMCK, KPUTHYECKU I
CHHTE3 MH(QOpMAIIMH 110 aHaJIM3 U CUHTE3 aHaJIN3 U CHHTE3 aHaJIU3 U CUHTE3
OCHOBHBIM pa3fiesiam uHpopmanuu mo nuHpopmanmnm; nHpopmanuu mo
MaTEeMaTHUKH; IPUMECHATH OCHOBHBIM pasaciiaM 3aTPYAHACTCA B OCHOBHBIM pasaeciiaM
CUCTEMHBIN noaxon mJist MaTEeMaTUKU; MPUMCHATH MMPUMEHCHUN MaTEMaTUKU; IPUMCHATH
PEeUICHUA CTaHAApPTHBIX U CUCTEMHBIN noaxon i MPUMEHATH CHUCTEMHBIN noaxon i
HECTaHAApTHBIX y‘IC6HbIX peICHNA CTaHAAPTHBIX CHUCTEMHOI'O I1oaAX01a peuICHuA CTaHJAPTHBIX U
MaTEMaTHUYCCKUX 3a1a4 y‘le6HLIX JJIA pCHICHUA HECTaHAAPTHBIX
MaTEMATHUYCCKUX 3a1a4 CTaHJapTHBIX yqe6H1>1x y‘{e6HbIX
MaTeMaTHYECKUX MaTeMaTHYECKUX 3aJa4
3a/a4, JOIycKas
OIIMOKHU B METOAAX UX
U pacyerax
Brnaneer HaBpIKaMH ITOMCKa, Bnaneer HaBeikamu BnageetuactTnyHo He Bianeer HaBBIKAMU
KPUTHYECKOT0 aHAIHN3a U MOMCKa, KPUTUIECKOTO HaBBIKaMH TIOHCKa, MOMCKA, KPUTHUIECKOT'O
cuHTe3a MH(pOpMaIHH 110 aHaJIM3a U CUHTE3a KPUTHUYECKOr0 aHaJIM3a | aHajau3a U CHHTE3a
OCHOBHBIM pas3jiesiaM uH(pOpMALUH TI0 U CHUHTE3a nH(pOpMALUH 10
MaTEMaTUKH; OCHOBHBIMHU OCHOBHBIM pa3zenam uH(pOpMALIUH; OCHOBHBIM pa3zenam
METOJaMH TIOCTAHOBKH, ($M3HKH; CTIOCOOHOCTHIO JIOITyCKaeT OINOKU B MaTeMaTuKy,
HCCIIEOBAaHUS U PELICHUS MPUMEHSTh CUCTEMHBII BBIOOpE METOIMK OCHOBHBIMH METOJIaMH
y4eOHBIX MaTeMaTHYECKUX TOAXO1 JJIsl pELIEHUS peLIeHNsI CTAaHAAPTHBIX | MOCTaHOBKH,
3a1a4 CTaH/IaPTHBIX y4eOHBIX HaBBIKaMH TIOHCKa, UCCIIEIOBaHUS U
HaBBIKaMH TIOHCKa, KPUTHYECKOr0 aHAJIN3a | pelIeHns yueOHbIX
KPUTHYECKOr0 aHaJIM3a U | U CHHTE3a MaTeMaTHYECKUX 3aJad
cuHTe3a nHdopManuu o | UHPOpMAaIKH Mo
OCHOBHBIM pa3zenam OCHOBHBIM pa3zenam
MaTEMaTHKH; OCHOBHBIMH | MaTEeMaTHKH,
METOJIaMH TIOCTaHOBKH, OCHOBHBIMH METOJIaMH
HCCIIEIOBAHNSA 1 MIOCTaHOBKH,
peneHus yaeOHbIX UCCIIEZIOBaHUS U
MaTeMaTHYECKHX 3a/1ad, pemreHust y4eOHbIX
HCTIBITHIBACT MaTeMaTHYECKUX
3aTpyJHEHHS B PEIICHUN | 3a/ad.
HECTaHJAPTHBIX 3a/1ad.

OIIK- | 3HaeTr BO3MOXHOCTH 3HaeT 10 3aIJaHHOMY 3HaeT OTIeIbHBIE He 3HaeT BoO3MOXHOCTH

8 MIPUMEHEHHS ANTOPUTMY BO3MOJKHOCTH | 3JIEMEHTHI IPUMEHEHUS | IPUMEHEHHS
MaTEMaTHYeCKOro armapara | MpUMEHEHHS MaTeMaTHIecKOro MaTEMaTHIecKOro
1 KOMITBIOTEPHBIX MaTEeMaTHIeCcKOro anmapara u anmapara u
WHCTPYMEHTOB IIPH TIONCKE anmapara u KOMITBIOTEPHBIX KOMITBIOTEPHBIX
nH(popManny, aHATH3E U KOMITBIOTEPHBIX WHCTPYMEHTOB IIPH WHCTPYMEHTOB IIPH

PCUHICHUHN CTaHAAPTHBIX U
HECTAHAAPTHBIX y‘le6HLIX u
MPAKTUYICCKUX 3a4a4 11O

WHCTPYMEHTOB TIpH
roucke nHdpopManuy,
aHAJIM3€ U PEHICHUN

norcke nHGopManuy,
aHaJIM3€e U PEeLICHUN
CTaH/IAPTHBIX YIEOHBIX

norcke nHpGopmanuy,
aHaJIN3€ U PEeIICHHN
CTaH/IAPTHBIX U




OCHOBHBIM pasjciiaM
MaT€MaTUKHU

CTaHJAAPTHBIX U
HECTAaHAAPTHBIX y‘{e6HLIX
" MPAKTUYCCKUX 3a4a4 110
OCHOBHBIM pasaeciiaM
MaTEMaTHUKHU

U MPAKTUYCCKUX 3a/1a4
110 OCHOBHBIM
pa3aciaM MaTEMAaTUKN

HECTaHIaPTHBIX
YUeOHBIX U
MPaKTHYECKUX 337134 [0
OCHOBHBIM pasjienam
MaTeMaTHKU

Ymeer popmupoBats y
00yJaroImuxcst HaBBIKA
MPUMEHEHHUS
MaTEeMaTH4eCcKOro armapara
Y CTaH/IAPTHBIX
KOMIBIOTEPHBIX
HHCTPYMEHTOB TIPH TIOUCKE
uHMOpPMAIIUH, TIEPBUYHOM
aHaJIM3€ U PelICHUN
CTaHJAPTHBIX U
HECTaHIAPTHBIX Y4eOHBIX U
NPAKTHYECKHUX 38124 M0

OCHOBHBIM pasjejiaM

YMeer 1o 3aJaHHOMY
aITOpUTMY (HOPMHUPOBATH
y 0OyUaIOIIMXCS HABBIKU
pUMEHEHUS
MaTeMaTHYECKOro
anmapara U CTaHJapTHBIX
KOMIIBIOTEPHBIX
HUHCTPYMEHTOB TIpH
norcke nHHOopMaInH,
NEePBUYHOM aHAJIH3e U
pElICHNH CTaHIAPTHBIX U
HECTaHJAPTHBIX Y4eOHBIX
U MPAKTUYECKUX 37124 110

Ymeer GpopMHupoBaTh y
00yJaromuXcs HaBBIKH
TPHUMEHEHUS
MaTeMaTHYECKOr0
ammapara u
CTaHJapPTHBIX
KOMIIBIOTEPHBIX
HUHCTPYMEHTOB TIPH
norcke nHopMaIuH,
MEPBUYHOM aHAJIH3e U
PEIICHNH CTaHIaPTHBIX
3a]1a4 10 OCHOBHBIM
pasnenam MaTeMaTHKH

He ymeer ¢popmupoBats
y 0OYUaIONIUXCSI HABBIKH
TPUMEHEHUS
MaTeMaTHIECKOr0
ammapara u
CTaHJapPTHBIX
KOMIIBIOTEPHBIX
HUHCTPYMEHTOB TIPH
norcke nHMopMaIum,
MEPBUYHOM aHAH3E U
PEIICHNH CTaHIAPTHBIX U
HECTaHIaPTHBIX
YUEOHBIX U

MPpUMEHCHU A
" CTaHAAPTHBIX

KOMITBIOTEPHBIX

aHaJIN3€ 1 PCIICHUN
CTaHJAPTHBIX U

OCHOBHBIM pasJciiam
MaTCMaTUKH

MaTeMaTU4YCCKOI' O alrapara

UHCTPYMEHTOB MU TOUCKE
uH(OpMAaLUH, TEPBUYHOM

HECTaHJAPTHBIX Y4eOHBIX U
HpaKTUYECKUX 3a7a4 M0

(hopmupoBath y
00yJaromuxcs: HaBBIKU
MPUMEHCHUA
MAaTEMaTUYCCKOI'O
amnmnapara 1 CtTaHJapTHBIX
KOMIIBIOTEPHBIX
HUHCTPYMEHTOB TIPH
norcke uHdopmanuu,
NEePBUYHOM aHAJIM3E U
PEILICHNH CTaHJAPTHBIX U
HECTaHJAPTHBIX Y4eOHBIX
Y MIPAaKTUYECKUX 3aja4 I10
OCHOBHBIM pa3feiam
MaTeMaTUKH

00y4aroInXcsl HaBBIKU
MPUMEHCHUA
MaTEMATHYECCKOI O
ammapara u
CTaHJapTHBIX
KOMIIBIOTEPHBIX
HMHCTPYMEHTOB IPH
norcke ndopmanuu,
HEPBUYHOM aHAIN3E U
PELLCHNH 337124 10
OCHOBHBIM pa3jenam
MaTeMAaTHKH

MaTeMaTHKH OCHOBHBIM pasjieiiam MPAKTUYCCKUX 33134 M0
MaTeMaTHKH OCHOBHBIM pa3jieliaMm
MaTeMaTHKH
Bnageer crmocoOHOCTEIO Bnaneer mo 3agaHHomMy Bnaneer He Bnaneer
¢dbopMupoBath y ANTOPUTMY CIOCOOHOCTBIO CIOCOOHOCTBIO
00y4aroIuXCsl HaBBIKU CIOCOOHOCTBIO ¢hopmupoBath y (hopmupoBats y

00y4aroInXcsi HAaBBIKU
MIPUMEHCHUA
MaTEMATHYECKOI O
ammapara u
CTaHJapTHBIX
KOMIIBIOTEPHBIX
HMHCTPYMEHTOB IIPH
noucke nHdopmanuu,
HEPBUYHOM aHAIU3E U
PEILICHUHU CTAaHAAPTHBIX K
HECTaH/IaPTHBIX
yueOHbBIX U
HPaKTHYECKUX 33714 10
OCHOBHBIM pa3jenam
MaTeMATHKH

3. PacnpeaesieHue oLeHOK 32 (OPMBI TEKYILIET0 KOHTPOJIS M IPOMEKYTOUHYIO ATTeCTALIHIO

Tekyuuii KOHTPOJIb!
3 cemecTp.

Konmponvuas paboma. Tema 1. Jluneiinas anreopa. Tema 3. Beenenue B ananus. [Ipenens.

MakcumansHoe KoiaudecTBo 6amios o bPC — 15 6amnos

Tucvmennas paboma. Tema 4. [IuddepeHumansHoe wucuucieHne GyHKImHA OoaHON mepemenHou. Tema 5.
WurerpanbHoe ucuucieHne GyHKIHN OHON TIepeMeHHON

MakcumansHoe KoiaudecTBo 6amios o bPC — 15 6amnos

Yemmuoui onpoc. Tema 1. Jluneiinas anrebpa. Tema 2. Ananutudeckas reomerpus. Tema 4. [luddepenimansHoe
ucumciaeHue QyHKIHA OHOW TepEeMEHHON.

MakcumanpHoe konuaecTBo 6asmioB mo bPC — 10 Gamios

Tucvmennoe domawnee 3adanue. Tema 8. Panpl. Tema 9. [luddepenunansubie ypaBHEHHs

MakcumainpHoe konraecTBo 6amios o bPC — 10 Gamios

Hroro 15+15+10+10=50 6annoB

[IpomexxyrouHas arrectaus — 3a4eT — 50 OayioB

[MpomexyrouHasi aTrTecTalysl MPOBOAHMTCS IIOCIE 3aBEPIICHUS M3YYCHHUsS MUCLUIUIMHBI WM e 4acTH B (opme,
orpenenseMoil y4eOHBIM IDIAaHOM O0pa30BATENBHOW IMPOTpaMMBI C IENBI0 OIEHUTH PabOTy 00ydaromerocsi, CTEreHb
YCBOGHHMS TEOPETUUECKUX 3HAHHH, YPOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIUH.

[IpenopaBaTenp, MpUHUMAIOMNI 3a4eT OOECTIEUMBACT CIIy4alHOE pacIipeieleHHe BapHAaHTOB IK3aMEHAIIMOHHBIX
3aJaHnil MEXAy OOYYaIOIIMMHMCS C TIOMOIIBIO OWJIETOB W/WIM C NPUMEHEHHEM KOMITBIOTEPHBIX TEXHOJIOTHi; BIpaBe



3a/1aBaTh OOYYAIOIIEMYCS TOIOIHUTEIHHBIC BOITPOCH! U JaBaTh JOMOMHUTEIBHEIC 3aIaHUS TIOMUMO TeX, KOTOPhIC YKa3aHBI
B Omiere.

B kaxmoMm Owmiere Ha 3adeT JBa OINCHOYHBIX CPEACTBA: YCTHBINH WM MUCHMEHHBIA OTBET HA BOIPOC U PEIICHUE
3aJ1auM.

Y CTHBIN WM MUCbMEHHBINH 0TBET — 20 0aIIIOB.

Pemenue 3aaaun — 30 Ganos.

Hroro 20+30=50 6aos.

OO1m1ee KOMUYeCTBO 0AJIOB IO TUCIAIUIHHE 32 TEKYIIUH KOHTPOJb M MMPOMEKYTOUHYI0 aTTecTamuto: 50+50=100
0asuIoB.

CooTBercTBUE 0AITOB U OICHOK:

Juis 3auera:

56-100 — 3auTeHo

0-55 — He 3auTeHO

4. OueHoYHbBIE CPEICTBA, MOPSIAOK UX MPUMEHEHHS M KPUTEPUH OLIEHUBAHUS

4.1. OueHOYHBbIE CPEICTBA TEKYIET0 KOHTPOJIA

4.1.1. KonTponbHas padora. Tema 1. JIuneiinas anreopa. Tema 3. BBenenne B ananus. Ilpenenst.

4.1.1.1. ITopsiok npoBeaeHUsI U NPOLEAYPA OLIEeHUBAHMSI.

KoHTponbHas pabota MpOBOANTCS B 4achl ayJUTOPHOM paboThl. OOydaronyecs NoinydaroT 3alaHus U IPOBEPKU
YCBOGHUSI POHAEHHOro MaTepraia. Pabora BeIMONHSIETCS B TMCBbMEHHOM BHJE U cAaéTcs npernofasareinto. OLeHnBaroTCs
BJIaJICHUE MATEPHUAJIOM TI0 TeME Pa0OThl, aHATUTHYECKUE CIIOCOOHOCTH, BJIaJICHUE METO/IaMH, YMEHUSI U HaBBIKH,
HEOOXOANMBIE ISl BBIIOIHEHUS 3a/1aHHH.

4.1.1.2 Kputepun oueHuBaHusA

Bamuisl B unrepBaie 86-100 % or makcuManbHbIX, 13-15 6a/1510B cTaBUTCS, €CJIU 00yYalOLMiics:

IIpaBuibHO BBINOIHWI BCe 3aAanus. [IpogeMoHCTprupOBall BEICOKUN YPOBEHB BiIaieHUs MaTepuanoM. IIpossieHst
MPEBOCXOHBIC CHOCO6HOCTI/I NIPUMCEHSATH 3HAHUS 1 YMEHHA K BBIIIOTHEHUIO KOHKPETHBIX 3a)1aH1/1171.

Bbasuibl B unrepBaie 71-85% or makcuManbHbIX, 11-12 6a110B cTaBUTCS, €CJIN 00y4YalOLMiics:

[IpaBUIBbHO BHIIOMHMI OOJIBIIYIO YACTh 3aJaHuid. [IprcyTcTBYIOT He3HaUnTENbHbIe OMNOKH. [IpogeMoHCTpUpoBaH
XOpOUJPIﬁ YPOBCHb BJIaJICHUA MATCPUATIOM. HpOﬂBJ'ICHbI Cpeanue CHOCO6HOCTI/I IIPUMCEHSATH 3HAHUS 1 YMEHUA K
BBITIOJTHCHUIO KOHKPETHBIX 3a)1aHm71.

Basuibl B uHTEpBaiie 56-70% 0T MakCHMATBHBIX, 8-10 6a/1710B cTaBUTCS, €CJIH 00yYarOIMiics:

3aganus BBIIOIHUI OoJiee YeM HamonoBUHY. [IpucyTcTByIoT cepré3nble ommoOku. [IpogemMoncTpupoBan
YIOBJIETBOPUTEIBHBIN YPOBEHD BiIaJicHUs MaTepuanoM. [IposiBieHbl HU3KHE CITIOCOOHOCTH NPUMEHATH 3HAHUS U YMEHHS K
BBINOJHEHHIO KOHKPETHBIX 3aJaHUM.

Basuibl B unTepBaiie 0-55% ot makcuManbHbIX, 0--7 6aJ110B CTABUTCS, €CJIM 00y4YaroImuiics:

3aaHus BBITOIHUI MEHEE YeM HaroJIoBUHY. IIpoJjeMOHCTpHPOBaH HEYAOBIETBOPUTEIIBHBIN YPOBEHD BiaICHUS
MatepHuaioM. [IposBiIeHbl HEAOCTaTOUHBIE CIIOCOOHOCTH MIPUMEHSThH 3HAHHSA M YMEHUS K BBIIIOTHEHHIO KOHKPETHBIX
3a1aHUM.

4.1.1.3. Conep:xaHue OLEHOYHOI0 CpPeACTBA

Tpertuii cemecTp.

Bapuanr 1
1
y=——+x+2
1) Haiitu 06acTs onpeseneHus GyHKIMH lg(l-x)
2) BeuECIUTH OpPEHENHL:
o x2 — 2
lim -l li x"ctglx 2+‘x)2x—2

— Im——— lim
0\ x? +16-4. o 0 sin3x .3 Hm(x—S

3). UccnenoBath (yHKIMK HA HENPEPBIBHOCTD. MccnenoBars Touku pa3peiBa. [locTpouts rpaduk atux GyHKuumi

X
f(X)sz—

~1.
2 1 -3
3 -2 4
1 4 -10

4). BEIYHCIUTE ONPENeITUTEh



2X, + 95X, +6X; =2,
X, +2X, +5%X, =4,

. X, +3X, +2X, = -1.
5). Pemmts cucrtemy ypaBHeHui o npasuiry Kpamepa:

Bapuanr 2
Vx+1
Y g2+ )
1) Haiitu 06acth onpeseneHus GyHKIMH
2) BbIUHCIUTH TIPEAEIBL:
o J2x+3-1 i In(1+ 5xsin x) . 3x_2
lim~—=—=—=—=  lim > lim (22— 52t
x>-1 /54y —2 . 5 x=0 th . 3. ¥® 3x+4
3) UccnenoBath GpyHKIMH HA HEMPEPHIBHOCTH. MccrnenoBats Touky paspbiBa. [locTpouTth rpaduk 3THX HYHKIIUHA
f(x) 3%, x<0
xX)=
x+3,x20
2 -1 3
0 2 1
3 1 -2

4) BeIYuCIUTB ONpe/IeNIUTENb
5) Pemute cuctemy IMHENHBIX ypaBHEHUI:

X, + X, +3X; +2X, +5%, =0
X, +2X, +2X; + X, +3X; =0
2%, +3X, +5X; +4X, + 7%, =0

4.1.2. ITucbmenHnas padora. Tema 4. Iudpepenunansnoe ucuncienue GyHkuuii onHoii nepemenHoi. Tema 5.
HNHTerpanbHoe ucyucienue pyHkuuii oqHoii nepemenHoii. Tema 6. JuddepeHunanbHoe ncyucjaeHne GpyHKIui
HECKOJbKHX NepeMeHHbIX. Tema 7. UHTerpaibHoe cYHcIeHne (PYHKIUH HeCKOIbKHX NMepeMeHHbIX.

4.1.2.1. Ilopsiaok npoBeJeHUs U MPOLEAYPA OlleHUBAHUS.

OOyuaroniuecs IMOIydJaroT 3aJaHue TI0 OCBELICHHIO OTPEAETEHHBIX TEOPETHIECKUX BOIPOCOB WM PEIICHUIO 3a1a4.
PaboTa BBIIONHASTCS MUCBMEHHO U caéTes npenopaBarento. OLeHNBarOTCs BllaIcHHe MaTepHUalioM 110 TeMe paboTHl,
aHAJIUTUYECKUE CIIOCOOHOCTH, BIaJIeHHE METOaMH, YMEHHS X HaBBIKH, HEOOXOJUMBIE IJIs BBIIOITHEHHS 3aJaHUMH.

4.1.2.2 Kputepun oueHMBaHUSA

Bannel B untepBadie 86-100 % ot MmakcuManbHbIX, 13-15 6a/1710B cTaBUTCS, €CJIM 00y4aIOIIMIiC:

[IpaBunbpHO BeINONHKI Bee 3ananus. [IpoaeMoHCcTprpoBal BEICOKMI YPOBEHb BlaJeHUs MaTepuaioM. [IposiBiieHbl
MPEBOCXOIHBIE CIOCOOHOCTH NMPUMEHATH 3HAHUS M YMEHUSI K BHIIIOTHEHHIO KOHKPETHBIX 3aJaHHH.

Bannsbl B unTepBaje 71-85% ot MakcuManbHbIX, 11-12 6an10B cTaBUTCSA, ec/iM 00ydaromuiics:

[IpaBrIBEHO BBITOTHIIT OOJBIIYIO YacTh 3aJaHui. [IpHCyTCTBYIOT He3HAUNTEIbHBIE OmuOKH. [IpomremoHcTprpoBaH
XOpOIINH ypOBEHb BiaieHnst MaTteprasoM. [IposiBieHs! cpeqHre ciocOOHOCTH IPUMEHATD 3HAHUS 1 YMEHHUS K
BBINOJTHEHUIO KOHKPETHBIX 3aaHUMH.

Banabl B unTepBaiie 56-70% oT MakcMMAaTbHBIX, 8-10 6a/1710B cTaBUTCS, €CJIH 00yYaIOIHUiicA:

3amaHns BBIIOTHUI OoJsiee YeM HaIoNoBHHY. IIpHcyTCTBYIOT cephé3Hble ommbOku. IIpogemoHCTpUpOBaH
YZIOBIIETBOPHUTENBHBIN YPOBEHD BIaJCHUS MaTepHanioM. [IposiBICHbI HU3KHE CTIOCOOHOCTH MPHUMEHSTh 3HAHUSA M yMEHUS K
BBINOJTHEHUIO KOHKPETHBIX 3aaHUMH.

Banabl B untepBaiie 0-55% ot MmakcuManabHbIX, 0--7 6a/110B CTABUTCS, €CJIM 00yYarOIUiics:

3aaHns BBITIOTHWI MEHEE YeM HaroJIoBHHY. [IpogeMOHCTpUpOBaH HEYAOBICTBOPUTENbHBIN YPOBEHD BIIaICHUS
MaTepuanoM. [IposiBIIeHbI HETOCTATOYHbIE CIIOCOOHOCTH MPUMEHSTh 3HAHNS M YMEHUSI K BBIITOJTHEHHIO KOHKPETHBIX
3aJaHAMN.
4.1.2.3. Conep:xaHue OLIEHOYHOI0 CPeACTBA
Tpertuii cemecTp.

Tema 4.
1 Bapuanrt 2 BapHaHT
1. HaiinuTe npon3BoaHy0 QyHKINN 1.Haiinure npon3BonHy0 QyHKIMN




y=2x
a) =2
6) y’=2x5.
' l 5
V=2
B 3
r) yr=6x5

y=f§x4+3x2—2x+11

2) y =-5x+6x—x"+11x.
y :—lx5+x3—x2+11x

6) 4

5) y =52 +6x—x".

v y"‘=—5x3+6x—2;

8 1
() f(x)=2Jx -~ F(x)=-x'—6lnx '
2. Haiimure , €CIIH X, 2 Eciu 3 o J (2
1)12)0 paBHo. ..
3)34) 4
x = 2
3.Ipoussonnas Gpyskiun ¥ =€ papna: 3.TlponsBosHas pyHKimm Inx paBHa:
' ¥ r__ xz r_ L ' _ L
a) V=€ 6)y_2€ ; a)y xz; 6) 2x
'=2xe" . ,_ 2 , 2
5 ; y== Y=
r) Y "= 2xe’ B) ’ 2 *
1 _Ax
y=—-—7 4. Bropas nponssogHas GyHkims ¥ 2 paBHa:
4.Bropast npou3BoHast HyHKIIUU x " N
y'=2"In2.
paBHa a) ;
1
a) y'= XA; 6) y”=2'2x1112;
_6
6 y” - xzi : " _nx 2 .
) \ B) Y 2"n"2.
Y= Xt .
B) ; v y'=2 In4
r) »'=xt

S5.BbI4HMCIUTD POU3BOHYIO PYHKIINU

X

S.BbruucnuTh NPOU3BOIHYIO (PYHKIIUN

Y =€ g rouke xo =1 y=x"Inx B TOUKE
Xp =€
1) 2e 1) 2e
2) 3e , 2) 3e
3) Ze+e 3) 2In2
4)e 4) 2(1+In2)
6. 6.
(sin3x)’ _ (e™) =..
a) 0) a) e;x 0) —ex‘x
B) 3sin6x r) 3cos3X B) e r-e

7. HaiiguTe yrinoBoii K03 QpuIiueHT
KacaTelnbHOM, MPOBEACHHOH K rpadguKky (yHKIMH

7. HaiinuTe yrinoBoi ko3 QUIUEHT KacaTenbHOH,
MIPOBENIEHHOHN K TpaduKy QyHKIIUI

_ 2 N 2 _
f(x)=Inx+x B €0 TOUKE ¢ aOCIUCCOH J(x)=6-2x+15x B TOUKe ¢ a6CIHccoi "0 : .
X, =1 2) 5; 6)1;

: B) 2;T) -2.

a) 1;6)0,5;

B) 3; 1) 0.

8.Haiimnte npon3BoaHy 0 GYHKIIUU 8. Haifmute mpon3BoaHYIO (hyHKIINH
f(x)=2x"—¢" y=3sinx+x" cosx

2) f(x) = xe" +6x2;
5) f(x) = 6x7 —e'r;
B) fl(x)=e*—6x".

1) y' =3cosx—x’sinx

‘ , )
2) ¥y =3cosx—x’sinx+x’ cosx




r) f(x)=6x" +e'

3 y' =3(1+x")cosx

2) y' =3(1+x%)cosx —x’ sinx

9.Hp0H3BOZ[HaH (byHKHI/H/I y= In” xpaBHa: 9. BTOpaf[ TIpOU3BOaHAA q)yHKI_[I/II/I y= In2x paBHa:
r 1 " l
v'=— . y'=—=
2) xz; 6)y —2lnx; a) 21
y::21nx yr=1n7x ”:_i
B) X 50 2x 6) x?
yﬂ' _ L
B) x’ ;
ot
r) 2x

10. IpowmsBonHas ¢pyHKIMHU y=1/x

10. HaiinuTe TaHreHC yria HaKJIOHA KacaTelbHOM,

paBHa MPOBEICHHOM K rpaduKy (QyHKIHH
1 _1 — 2y _ =
)= 0) -3z S =20 +30 -8 | e a6eruceoii 0 3
B) 0 T') HE CYIIIECTBYET a) 5; 6)4;
B) 15;r) 3.
Tema 5.
BAPHUAHT 1 BAPHUAHT 2
% 2x+1
'1. Haiinure nepBoobpasHyro GyHKIUH | Hafmire nepaooGogsn e V= Aot
¥ =sinx+cos2x - Hatimure neppooSpastyro pyHkit
H a) ezx—] +C
a) —Cosx—sin2x+C .
| 6) 4e™ +C
—cosx+—sin2x+C p) 2¢”7'+C
2

6)
g) COsx —sin2x+C

[(x*+ 4)xdx

paBeH: 2. UnTterpan paBeH:
2 4 -
a) % —Ex-I-E—I-C; IT_FEx&_l_C‘
)Ex—E—I—C. a)f o
x5 —+4x+C
) 3 x4+ 3x+ C 0) ¢ ;
B a
5) ? + 3% + C;
J.- dx J.- dx
3. x+; paBeH: 3. Elx 8 paBeH:
a)""-’+"3':"+c a) (32— S}""+C
)1n|x|+£'.' )1n|3x—8|+C
B)1n|x+2|+C; )§1n|3x—8|+(?
9
dx j (2% — )
4. Narerpan 4 Vx paBeH. .. 4. Unrerpan ! Jx paBeH. ..
9 .
I cos3xdx Jsin Xdx
S . 5. Wurerpan -2« paBeH:
5. Unrerpan 3 paBeH: . i
a)1; 6)-1; B) 0 )2 0)-2; ) 0
6. ®opmyna 6. . Dopmyna
[ f@)dx = F(6)- F(a) [udv =[uv]; - [ velu
a Ha3bIBAETCA a a

Ha3bIBaeTCsl (POPMYIIOH. ..




(hopMyIIoH. ..
J‘ dx J‘ dx
7. Unrerpan * 4—5X pasen. .. 7. Unrerpan ° 4+ X’ papen...
3n n
Ico.s‘2xdx Isin 2xdx
8. Unrerpan = paBeH: 8. MHTterpan © paBeH:
a)l; 6)-1; B) 0 a)2;6)-2; B) 0

Tema 6. [{uddepennmansHoe ncuncinenre GyHKIni HECKOIBKUX TEpEMEHHBIX

1. Haiitu monuenii quddepeHnman BTOporo mopsaka GyHkuuu Z = \/ SIN X + \/ COSY,ecmm X m y He3aBUCHMBIE
MepeMeHHbIE.
2. HaiiTi yacTHBIE MPOM3BO/HBIE CI0KHON QYHKIMH: Z, , Z,

z=In(x+y),x=sint+coss,y =cost+sins.

3. Haiiti pa3mephl MpsIMOYTONBHOrO HapaiUIeNenuiesa HaubobIero odbeMa NMpy JaHHOH moBepxHocTH O = [ 0Om’.
0<x<11<y<2.

x2+y2 4722 0.

/ /
4. HaiiTu yacTHbIE IPOU3BOJHBIE Z,, Zy 4x3 + 8y —-z°+e

5. UccrnenoBath QyHKIUIO HA SKCTPEMYM
2=2x°—x* +xy* —4x+3

Tema 7.
1. BerumcauTs mwiomanb (bl/lrypbl, OrpaHUYEHHOMN JTUHUSAMU

2 2 2 2
xX“+y°=2x, x"+y°=4x, y=x, y=0.
2. Haiitn 00beM Tena, OrpaHMYEHHOT O TOBEPXHOCTSIMH

2 2
xX“+y =4x, 7=x, 71=2x
3. BeraucnuTh miomaap NOBEpXHOCTH KOHYCA, BHIPE3AHHOTO [IUITUHIPOM

2 2 2 2 2
x“+y°—-2°=0, x*+y°=2x, z=0.
4. Haiiti 00beM Tena, OorpaHHYeHHOI0 TOBEPXHOCTIMH

x?+y?+2°<2z, x*+y*<z% z=0.

4.1.3. Ycrublii onpoc. Tema 1. JIuneiinasa anredpa. Tema 2. AnaauTnyeckas: reometpus. Tema 4.
JAuddepenumnanbuoe ucunciaenue gyHkumii onnoii nepemennoii. Tema 6. {udpepenunanbHoe ucuncjienne
(ynkuuii HeckoJIbKUX NepeMeHHbIX. Tema 7. MHTerpanbHoe McHUCIeHUE (PYHKIMIA HECKOJIBKHMX IIepeMeHHbIX.
Tema 8. Psaapl. Tema 9. Inddepenuuanbubie ypaBHeHUs.

4.1.3.1. ITopsigok npoBeeHNs U MPOLEAYPA OlleHUBAHHUS.

VY CTHBIH onpoc MPOBOANTCS Ha MPAKTHUYECKUX 3aHATHAX. OOyJaronyecs BEICTYNAIOT € IOKIaJaMH, COOOIIEHUAMH,
JIOTIOJTHEHUSIMHY, YJ9aCTBYIOT B AUCKYCCHH, OTBEUAIOT Ha BOMPOCHI IpernoaaBaTens. OneHnBaeTcsl ypoBeHb JOMAaIIHEH
MIOATOTOBKH I10 TeMe, CIOCOOHOCTh CHCTEMHO U JIOTUYHO W3JIaraTh MaTepuall, aHATM3HPOBaTh, (OPMYIUPOBATH
COOCTBEHHYIO MO3UIIMIO, OTBEYATh HA JONOITHUTEIBHBIE BOIPOCH.

4.1.3.2 Kputepuu oueHMBaHUSsA

Banabl B untepBaiie 86-100 % ot makcumManbHbIX, 9-10 6a/1710B cTaBUTCH, €C/IM 00y4YarOIUiics:

B oTBeTe KauecTBEHHO PACKPBLI cofepkaHue TeMbl. OTBET XOpOIIO CTPYKTypHupoBaH. IIpekpacHo ocBoeH
MOHATUIHBIN annapaT. [IpoeMOHCTpUpOBaH BBICOKUN ypOBEHb MOHUMAaHUs MaTepuania. [IpeBocxogHoe ymeHue
(OpMyIHPOBATH CBOM MBICIIH, OOCYKIATh TUCKYCCHOHHBIE TTOTOKEHHS.

Banabl B untepBaiie 71-85% o1 MakcHMaNbHBIX, 7-8 6a/1J10B cTaBUTCS, €C/IM 00y4aromuiics:

OcHOBHBIE BOIIPOCHI TEMBI PacKpblI. CTPYKTypa OTBETa B LIEJIOM a/IeKBaTHA TeMe. XOPOILIO OCBOEH MOHSITHHHBIH
anmapat. [IpogemoHCTpHpOBaH XOpOIINi YpOBEHb MOHUMAHUS MaTepHana. Xopouiee yMeHne (popmMynupoBaTh CBOM
MBICIIN, OOCYKAATh THUCKYCCHOHHBIE TTOJIOKCHNS.

Basibl B uHTEpBaiie 56-70% 0T MaKCHMATBHBIX, 5-6 6a/1710B cTaBUTCS, €c/IM 00y4aromuiics:

Temy wactrarO packpsul. OTBeT citabo cTpyKkTypupoBaH. [loHATHIHBIN anmapat ocBoeH YacTudHO. [loHnManne
OTZAEJBHBIX MTONOKEHUH U3 MaTepHala 110 TeMe. Y JJOBIETBOPUTENIFHOE YMEHHE (POPMYIHPOBATH CBOM MBICIH, OOCYKIATh
JIMCKYCCHOHHBIE TIOJIOXKECHUSL.



Bannsl B untepBaiie 0-55% ot makcumanbHbIX,0--4 6a1a cTaBUTCS, eCJIH 00yJarOIUics:
Temy He packpbul. [loHATHITHEIH anmapaT 0CBOEH HEYIOBIeTBOpUTENbHO. [loHnManne Matepuana gpparMeHTapHoe
i oTcyTcTByeT. Heymenne opMynupoBaTh CBOM MBICIH, 00CYXIATh JUCKYCCHOHHBIE TIOJTOKEHUSL.
4.1.3.3. ConepxaHne OLEHOYHOI0 CPEACTBA
Tewmsr 1,2, 4
. Onpenenenune MpoOU3BOIHOM.
. YpaBHeHHs KacaTeJIbHOW U HOPMAJIH.
. [Ipon3BoHast CyMMBI, IPONU3BEAEHHS, YaCTHOTO, CIIOKHOM 1 00paTHOH (hyHKIIHH.
. [Ipon3BOHBIE OCHOBHBIX 3JIEMEHTAPHBIX ()YHKITHH.
. [Ipon3BonHbBIE BBICIINX NOPSAKOB.
. ®opmymna Jleitoaunna. [Tapamerprueckn 3a1aHHble QYHKINH 1 UX TUddepeHnInpoBaHue.
. CpaBHEHHE OECKOHEYHO MAIBIX.
. Cea3p muddepeHnmana ¢ Ipou3BOIHOM.
9. MuddepeHiman croxHONH QYHKITHH.
10. Iuddepenimans! BHICIIHMX MOPSIIKOB.
11. Teopems! ®epma, Pomnns, Jlarpanxka, Ko,
12. TlpaBuino Jlonurass.
13. Bo3pacranue u yobiBaHuE (QYHKIIMH Ha IPOMEXKYTKE.
14. HeoOxonmuMoe eAMHCTBEHHOE YMCIIO U IOCTATOYHbIE YCIOBHA MaKCUMyMa U MHHUMYyMa.
15. Boimykibie QyHKIHH.
16. Touku neperuoda.
17. AcumMnTOTSHI.
18. IlepBooOpazHast GyHKIMS U HEOTIPE/IEIEHHbII UHTErpasl.
19. CpoiicTBa HeoIpeeIEHHOI 0 HHTErpaa.
20. UHTerpupoBaHue TpaHCUEHICHTHBIX (YHKIIMH.
21. CBoiicTBa OnpeeneHHoro HHTerpaia.
22. Teopema o cpeqHEM 3HAYCHUH.
23. OmnpeneneHHBIN UHTETPaJl C IEPEMEHHBIM BEPXHUM MPEICIIOM.
24. ®opmyna Helorona-JleliOHuIa.
25. Beruncienue IIomanan B ICKapTOBLIX U MOJIAPHBIX KOOpAUHATAaX.
26. Boruncnenue o0beMOB.
27. Nnuna u quddepeHpai Qyru.
28. HecoOCTBeHHBIE HHTETPAJIbI ¢ OCCKOHEYHBIMH IIpeieIaMi HHTEIPHUPOBAHUSL.
29. Ilpsimast Ha TIOCKOCTH.
30. Paznuunble GpopMbl ypaBHEHH TPSIMOI HA IIIOCKOCTH.
31. Yron mexay IpsMbIMH.
32. PaccTostHEE OT TOYKH JI0 IPSIMOH.
Temsl, 6,7, 8,9
1. YacTHbIE IPOU3BOIHEIE.
2. uddepenumpyemocts u auddepeHima.
3. IuddepennmpoBanue CoxxHON GyHKIUH.
4. HesiBHbIE (DYHKITHH.
5. KacaTenbHas II0CKOCTh U HOPMaJIb K IIOBEPXHOCTH.
6. JIBoitHOI MHTErpa.
7. BeluncneHue 1BOMHOIO HHTErpaia MOBTOPHBIM UHTETPUPOBAHUEM.
8. 3ameHa MepeMEeHHBIX B IBOMHOM HHTETpaJIe.
9. [IpunoxeHus: TBOMHBIX HHTETPAJIOB.
10. TpotiiHoit uHTETpAI.
11. 3ameHa nepeMeHHBIX B TPOHHOM HHTETpAJIE.
12. TlpunokeHnst TPOMHBIX HHTETPAJIOB.
13. TloHATHE YUCITIOBOTO PsZla U €r0 CyMMBL.
14. Cnoxxenue psaaoB. YMHOKEHHE psiia HA 9UCTIO.
15. Heo6xoanmMoe ycaoBHEe CXOOIUMOCTH YHCIOBOTO psina. [ apMOHUYecKuit psia.
16. CpaBHEHHE PAIOB C TOIOKUTEIHHBIMHU YICHAMH.
17. 3agaun, npuBomsamue K AudHepeHInaTbHBIM YpaBHEHUSIM.
18. O6rIkHOBEeHHBIEC U (DEepeHIINANBHBIC YPAaBHEHUS U UX penleHns. HagapHbIe yCIoBusI.
19. YpaBHEeHuUs ¢ pa3AessIFOIIUMICS IEPEMEHHBIMU.
20. OmHOPOAHBIE YPaBHEHUSI.
4.1.4. ITucbmennoe gomammuee 3aganue. Tema 8. Paapl. Tema 9. {uddepenunanbabie ypaBHEeHHS .
4.1.4.1. ITopsigok npoBeJeHUAN MPOLEAYPA OLeHUBAHUS.
OOyuarommyecs MOTyJaroT 3aJJaH|e M0 OCBELICHUIO OTPEACHEHHBIX TEOPETHIECKUX BOIPOCOB MIIM PEIICHHUIO 3a/1a4.
Pabora BBITIONMHSIETCS MUCBMEHHO 0Ma U caaérest npernoaasatento. ONEeHNBAIOTCS BIaIeHHE MaTepPHUaIoM 0 TeMe paboThI,
aHAJMTHYECKHE CIOCOOHOCTH, BIIaJICHHE METOJaMH, YMEHHS M HaBBIKH, HEOOXOIMMBbIE /sl BBIMTOJTHEHWS 3a/IaHUH.

03NN W~



4.1.4.2 Kpurepun oueHMBAHMS.

Banns B untepBaie 86-100 % ot MakcuManbHbIX, 9-10 6a//10B cTABUTCS, €CJIN 00yYaIOLIMiiCs:

[IpaBWIBHO BBITOTHEHBI Bee 3aaHus. [IpogeMOHCTpUpOBaH BRICOKHH YPOBEHb BIIaJCHU MaTepuaioM. [TposiBiieHsI
MIPEBOCXOHBIE CIIOCOOHOCTY IPUMEHSTEH 3HAHUS U YMEHUS K BBHIITOJTHEHUIO KOHKPETHBIX 3aJaHUH.

Bannsl B untepBajie 71-85% 0T MakcHMATbHBIX, /-8 0aJ710B CTABUTCS, €CJIH 00yJaIOIIUICS:

[IpaBWIBHO BBITOTHEHA OOMBINAS YaCTh 3aaHMA. [[pUCYTCTBYIOT He3HAUHUTENBHBIC OIMUOKHU. [IpojeMOHCTpHpOBaH
XOpOUIMH YpOBEHb BiajieHns1 MatepuaiioM. [IposiBiIeHs! cpeqHre CIOCOOHOCTH MPUMEHSTh 3HAHHS U YMEHHS K
BBITIOJTHEHHUIO KOHKPETHBIX 3a1aHHUH.

Bansnsl B uaTepBajie 56-70% 0T MaKCHMAJIBHBIX, 5-6 0aJ1J10B CTABUTCS, €CJIU 00yYaAIOIIUTACS

3amaHus BBIIOMHEHBI Oostee yeM HanonoBuHy. [IpucyTeTByIoT cepbé3nble ommOku. [IporemMoncTpupoBan
yIOBJIETBOPHUTEILHBIN YPOBEHb BiaZieHHsI MaTepuasioM. [IposiBIeHbI HU3KHE CITIOCOOHOCTH MPUMEHSATh 3HAHUS U YMEHHS K
BBITIOJTHEHHUIO KOHKPETHBIX 3aIaHUH.

Bansasl B uatepBade 0-55% ot makcuManbHbIX,0--4 6aj1a CTABHTCS, €CJIM 00y IarOIIHiics:

3aaHus BBHIIIOIHEHB! MEHEE YeM HaIroJ0BUHY. IIpoeMOHCTpupOBaH HEYAOBIETBOPUTENbHBINA YPOBEHb BIIAJICHUS
MatepuaioM. [IposiBIIeHBI HEJOCTATOUHBIC CIIOCOOHOCTH MPUMEHSTh 3HAHUSA M YMEHHUSI K BBITIOJTHEHUIO KOHKPETHBIX
3aJaHUM.

4.1.4.3. Conep:xaHue OlIeHOYHOI'0 CPeACTBA.

Tema 8: psaabl.

1. HOJ'H)3yHCI) OINpCACIICHUEM, UCCIICI0BATh Ha CXOAUMOCTDb U HaWTH CYMMY psja.

Z:' (2n— 1)(2n +1)
2. Hccnenosath Ha CXOAMMOCTB € IOMOMIBIO IPH3HAKOB:
Zsm— Z_an}l,;

a) cpaBHEHYs = 2" 6) JanamGepa "' 2)
=1 (n+l = 1
)2 rs el

B) Kon #=! 3 i

r) unrerpanbHoro 2" Inn

o0 (_l)uH

3. HccnenoBats psifi Ha aOCOMIOTHYIO, YCIOBHYIO CXOIUMOCTh #=! 2n+l

i(‘@) io"

4. Ompenenuts 00J1aCTh CXOAUMOCTH psifa #=! V7
o0
n n
> 10" x
5. Haiitu uaTepBas, paauyc u 06J1acTh CXOIMMOCTH CTENEHHOro psiga =1
6. Ilonb3ysce pasnoxxeHueM B psx Teiiopa OCHOBHBIX 3JIEMEHTApHBIX (DYHKIHIA, paSJIO)KI/ITB B psan Teinopa B

OKpECTHOCTHU yKa3aHHOHW TOUKU Yo (byHKLIHIO ) =Inx,x, = 1.

o0 xZn—l
2

7. Haiitu cymmy cTenenHoro psaa =1 2n—1 :

Tema 9: Iludpepenunaibuble ypaBHEHHS

Bapuanr — 1. Bapuanr — 2.

1. OOwwmM pemienreM audQepeHraIbHOr0 1. VpasHenye Bia F(x,y",y")=0

vﬂ' — e.\'

YpaBHEHHS -
SIBIISIETCS () YHKIIHS:
@y=e+Cix+Cp
(b)y=e"+C
(C) y =Clex +C,

HOHyCKaeT IIOHM>XKCHUC HOpS[,I[Ka C IIOMOIIIBIO 3aMECHBI:
(a) y =12(x)
(b) y” =12(x)
@Yy =x-z(x)

2. Kakoe ypaBHEHHE MOIYYaETCs MOCIE 3aMEHBI
' " _ "2
V'=2(0) ys ypasuerms VY +y=0)
r 2
(a) yz + y==
(b) yzz' + y=z*

2. Kakoe ypaBHEHHE MONyIaETCs MMOCITE
TIOHMKEHUS TIOPS/IKA M3 YPABHEHHS

y"+ y'tgx =sin 2x

(a) ¢ pa3nessOIUMUCS TIepEMEHHBIMU

(b) omHOpOTHOE

(c) nuneitHOE




(© Y2 ty=y’

3. Kakoe ypaBHEeHue noiydaercs mnocie
MIOHIDKEHUS TOPAIKA U3 ypaBHEHUS

Y Y

v
X X X

(a) ¢ pa3eAIOIMUMUCS MIEPEMCHHBIMH
(b) omHOpOTHOE
(c) nuneiiHOE

3. JIuHeliHOE OTHOPOJHOE YPABHEHUE TPETHETO
TIOpsIIKA UMEET BHII:

@ a, " +ay"+a,y" +ay' +a,y=0
(o) QY ray tayray=f(x)

© a,y"+a,y'+a,y +a,y=0

4. InddepeHnpansHOMY YpaBHEHUIO

y'— 4y = 0 cootBeTCTBYET XapAKTEPHUCTHUECKOE

YpaBHCHHUE:
(a) M- 4\ =0
(b) 24— 4=0
() - 4=0

4. MuddepeHnpanbHOMy ypaBHEHUIO
y' + 3y = 0 cooTBeTCTBYeT XapaKTepHCTHUECKOE

YpaBHCHHUE:
(@) A2+31=0
(b) 2>~ 3A=0
() ¥+3=0

5. Jlano muddepeHnnaibHoe ypaBHCHUE

y'+ 2y + y=0. Vkaxure Bce kopHH
COOTBETCTBYIOIIETO XapaKTEPHUCTHIECKOTO yPaBHEHNUS:

(ar=1

b)yr=-1

(C) 7»1 = )\,2 =-1

5. lano nuddepeHimansHoe ypaBHEHUE

y"+4y'+3y = 0. Ykaxure Bce kopHHU
COOTBETCTBYIOIIEr0 XapaKTEPUCTUIECKOr0 YPaBHEHUSL:

@Mm=1,2,=3

(b))&l :_3,)\2:_1

(c)?\1=07uz=—1,?\3=-3

6. Pemuth ypaBHeHHE

2x—-4y+6)dx+(x+y-3)dy=0

6. Pemith ypaBHeHMe

Cx+y+Ddx—(4x+2y-3)dy=0

4.2. OueHoYHbIE CpeICTBA MPOMEKYTOUHOI aTTecTalMu

3aver

Mo AucuMIUIMHE MPEAYCMOTPEH 3a4eT B TPEThEM U UYETBEPTOM CeMecTpax. 3adeT NPOXOAUT 1o OmneraM. B kaxaom
Ouiere OIUH TEOPETHYECKHUH BOIPOC M OJHA 3a/ayda. 3adeT MPOBOJAUTCS B YCTHOH, MUCHbMEHHOH WM KOMIIBIOTEPHOM
¢dopme. OueHuBaercss BIAJCHHE MaTEpPHAIOM, €r0 CHCTEMHOE OCBOCHHE, CIIOCOOHOCTH INPHMEHATh HY)KHBIC 3HAHMS,
HaBBIKU U YMEHUs NPU aHAIN3€ MPOOJIIEMHBIX CUTYalUi U pELIEHUH NpaKTHYeCKuX 3afaHuid. OneHNBaeTcs ClocOOHOCTb
aHaJIM3UPOBATh MAaTEMATUUECKHUE 3aauH, BBIIEIAS ATAIbI € PELICHUs, ICHCTBUA M0 PELICHUIO 3ajaul, 3HAHHE OCHOBHBIX
pa3zenoB MaTeMaTHKH (MAaTeMaTHYECKUN aHalN3, aHAJIUTHYECKas TeoMeTpHs U JHHeiHas anreOpa, nuddepeHuanbHbie
ypaBHEHHs), B 00beMe HEOOXOAMMOM IS OCYIIECTBIICHHS NPO(ECCHOHATIBHO-TIEAArOTMYECKO NeaTeIbHOCTH, 3HAHHUE
pOoNM MaTeMaTHKH U MEPCIEKTUB €¢ NPUMEHEHHUs] B €CTECTBEHHBIX HaykaX. OLICHUBAeTCsl yMEHHE HAXOIUTb, KPUTUUECKU
aHAJIN3UPOBATh U BRIOMpaTh MH(OPMAIHIO, HEOOXOOUMYIO IS PEIIECHHs MOCTaBICHHON 3aJa4M, IPUMEHATh MONTyYEeHHbIC
TEOpeTUYeCKUE 3HAHUS Ha MpaKTHKe, (OPMYIUPOBATh NPHUKIIAJHbIE IPOOIEMBI Ha SI3BIKE YpaBHEHHUH, CHCTEM ypaBHEHHH,
HEPaBEHCTB, TIpaUUeCKUX MpEICTaBICHUH, BIaJcHHE HABBIKAMH II0 PEIICHHIO CHUCTEM JIMHEIHHBIX ypaBHEHHH, IO
HAaXOXKACHHUIO TIPEAENIOB MOCIEA0BaTeNbHOCTEH U HYHKIMIA, TT0 MeTonaM AuddepeHpoBanHus GYHKLIHHA, IO BEIYUCICHUIO
HHTETPajIoB, peleHnIo 1uddepeHanbHbIX ypaBHEHNH, yMEHIE IPUMEHATD OIyYeHHbIE ClIeMaIbHbIC HAyIHbIE 3HAHUS
TIIPY pEeLICHNH 3aJa4, BJIaJICHUE NIPEJCTaBICHUAMH O CBA3M MaTeMAaTHUECKOrO aHaJli3a CO IIKOJIbHBIM KYpCOM MaTEMaTHKH,
METOJJaMH Hay4qHO-TI€lar OTHYECKOT0 UCCIIEJOBAHHUSI.

4.2.1. YcTHBII WM NHCbMEHHBIH 0TBET Ha BONPOC

4.2.1.1. ITopsiaok npoBeJeHUAN MPOLEAYPA OLeHUBAHHUS.

VY CTHBIN WM IMCBMEHHBIA OTBET HAa BOIPOC HAIIPAaBJIEH HA MPOBEPKY 3HAHUK OCHOBHBIX PAa3JeiIOB MATEMATHKH.

4.2.1.2. KpuTepuu olleHUBaHUS.

Baibl B untepBaje 86-100 % ot MakcuMajabHbIX, 17-20 0a/U10B CTABUTCS, €CJIM 00ydaromMiics:

B oTBeTe KauecTBEHHO PACKPBLI cofepkaHue TeMbl. OTBET XOPOIIO CTPYKTypHpoBaH. IIpekpacHo ocBoeH
MOHATUHHBIN anmapaT. [IporeMOoHCTpUpOBaH BBICOKUI ypOBEHb IOHUMAaHUs MaTepuania. [IpeBocxogHoe ymeHue
(OpMyYITMPOBATH CBOM MBICITH, OOCYKIATh AUCKYCCHOHHBIE TIOJIOKEHUSL.

Bannsl B untepBadie 71-85% ot MakcuManbHbIX, 14-16 6aji0B cTABUTCS, €CJIN 00yYaIOLIMIiC:

OcHOBHBIE BOIIPOCHI TEMBI pacKpblI. CTPYKTypa OTBETa B LIEJIOM a/IeKBaTHA TeMe. XOPOILIO OCBOEH MOHSITHHHBIHA
anmapat. [IpogemoHCcTpHpOBaH XOpoIInii ypOBEHb MOHUMAHUSI MaTeprana. Xopoliee yMeHue (hopMyIupoBaTh CBOU
MBICIIN, OOCYKAATh TUCKYCCHOHHBIE TTOTOKEHHUS.

Bansbl B unTepBaje 56-70% ot MakcuMaiabHbIX, 11-13 6as/10B cTaBUTCS, €C/IM 00yYarOIIMiics:

Temy wactrarO packpsul. OTBeT citabo cTpyKTypupoBaH. [loHATHIHBIN anmapat ocBoeH YacTuaHO. [loHnManne
OTZAEIBHBIX MTOIOKEHUH U3 MaTepHasa 110 TeMe. Y JOBICTBOPUTENbHOE YMEHHE (hOPMYITHPOBATH CBOM MBICITH, 00CYXIaTh
JMICKYCCHOHHBIE TIOJIOXKECHUSL.

Bannel B untepBadie 0-55% or makcumanbhbix, 0--10 6aJ1J10B cTaBUTCS, €CJIM 00y AIOIIMIACS:

Temy He packpbul. [loHATHITHEINA anmmapaT 0CBOEH HEYIOBIETBOPUTENbHO. IloHMMaHne MaTepraia ¢pparMeHTapHOe
i otcyTcTByeT. Heymenne hopmMynupoBaTh CBOM MBICITH, 00CYXIaTh JUCKYCCHOHHBIE TIOTOKEHUSL.



4.2.1.3. OneHo4HbIE CPeACTBA.
Bonpocs! 17151 yCTHOr0 MM MACHMEHHOT0 0TBETA
[NpsiMast Ha TUTOCKOCTH.
Paznuynbie GopMBI ypaBHEHHI PSIMOI Ha IIIOCKOCTH.
Yron Mexy npsMbIMH.
PaccrosHue OT TOUKM O IPSIMOH.
[IpsiMast 1 IJIOCKOCTH B IIPOCTPAHCTBE.
YpaBHEHHE TIIOCKOCTH U MPSIMOW B IIPOCTPAHCTBE.
Yroa Mexry IIOCKOCTSIMHU.
Yron Mexay MpsSMBIMU.
Yron MexIy NpsMoi U INTOCKOCTBIO.
KpuBble BTOporo nopsijika: sjumrc, runepoona, mapadona.
[ToHsTHE BepXHEH U HIDKHEN IpaHel.
OOmiee moHsITHE QYHKIIHK.
[Ipenen nocnenoBaTenTbHOCTH, NIEPBOE ONpeeNeHne npeena GpyHkiuy B Touke (1o ['eline), onpenenenne
npezena ¢pyHkimu B Touke o Komm. Teopema bonbuano-Beiieprurpacca.
9. Ompenenuteny.
10. MaTpwuupl.
11. CucreMbl JTUHEWHBIX ypaBHEHUH.
12. BekTopsI.
13. CxansipHOE NIPOU3BENICHUE BEKTOPOB.
14. BekTopHOE ITPOHU3BEICHUE BEKTOPOB.
15. CmemiaHHOE NPOU3BEJICHUE BEKTOPOB.
16. Onpenenenue nponsBonHoi. Ee reoMmeTpryecknii 1 MEXaHUUECKUN CMBICII.
17.TIpousBoHasi CyMMBI, IPOM3BENICHNUS, YACTHOTO.
18. Onpenenenue nponssoaHoi. Ee reoMmerpryecknii 1 MEXaHUUECKUN CMBICII.
19. Ilpou3Bo/iHbIE BBICIIUX IOPSIKOB, MApaMETPUIECKH 3aaHHBIX (YHKIIUA.
20. Tuddepennuman.
21. Inddepennman cnoxHoi pyHkiun. JnddepeHimans BEICHINX TOPSAKOB.
22. Ipasuiio Jlonurans.
23. Teopemsl 0 npezenax (yHKIHHN.
24. Tlpenen cnoxHOU (HYHKIHH.
25. [epBblit 3aMeyUaTeNbHBIN MPEIE.
26. .IlepBooOpa3Hast (pyHKLHMS U HEOTIPECICHHBIN HHTErpall.
27. CBOIACTBa HEOIPE/IEICHHOTO HHTErpaia.
28. Tabnu1ia OCHOBHBIX HHTETPAJIOB.
29. lHrerpupoBaHue MoJICTAHOBKOM M IO YaCTsIM.
30. MHTerpupoBanue palMoHaIbHBIX (QYHKIHI.
31. MHTerpupoBaHue MpOCTEHIINX UPPALUOHATBHBIX U TPAHCIEHACHTHBIX () YHKIHH.
32.3amaun, NIPUBOAAIINIE K IOHATHIO ONPEISTICHHOT0 HHTErpasa.
33. OnpenesneHHbIN HHTETPAIL.
34. Cymmsr Jlap0y.
35. Cy1iecTBOBaHUE ONPEIEICHHOI'0 HHTETpaa.
36. [Tinomia b MOBEPXHOCTH BPAIICHHS.
37. IIpunoxeHust orpeesIeHHOr0 HHTerpaia B (pusuke.
38. YacrHble MPOU3BOHbIE.
39. Muddepenppyemocts u auddepeHima.
40. JuddepenmupoBanue CIoxKHON HYHKIHH.
41. HesiBHbIC QYyHKIHH.
42. KacatenpHas IDIOCKOCTH 1 HOPMaJIb K IIOBEPXHOCTH.
43. JIBOHOI UHTETpAaL.
44. BpluucieHHe JBOHHOIO HHTETpalia IOBTOPHBIM HHTETPUPOBAHIEM.
45. 3aMeHa ITepeMEHHBIX B ABOHHOM HHTETpAIIE.
46. TlpunokeHus: IBOWHBIX UHTETPAIIOB.
47. TpoliHOl MHTETpAUL.
48. 3ameHa nepeMeHHBIX B TPOWHOM HHTErpalie.
49. TIpunoxeHus: TPOHHBIX HHTEIPAJIOB.
50. TloHATHE YHUCIIOBOTO PSIa M €ro CyMMBI.
51. Cnoxenwue psmoB. YMHOXKECHHE psiia HA YHCIIO.
52. T'eomerpuvecKas MpOrpeccHs.
53. HeoOxomumoe yciIoBUE CXOAUMOCTH YHCIOBOro psina. ['apMoHudeckuit psi.
54. Kpurepwuit Kommm.
55. CpaBHeHHE pSIOB C MOJIOKUTETHHBIMU YICHAMH.

NGO WNDNIORWNE



56. Tlpusnaku JJamam6epa u Komrm.

57. 3Hako4epeayromuecs psIbL.

58. 3amaum, npuBopsmue K aAuddepeHInaTbHBIM YPaBHEHHSIM.

59. OOsIkHOBeHHBIE AU depeHIIaIbHbIe YpaBHEHNS U X pemieHns. HauanpHble ycrnoBus.
60. YpaBHEHUs C pa3AeNSIOMINMHUCS TTePEMEHHBIMH.

61. OpHOpOIHBIE YpaBHEHUS.

62. JIuHeliHble ypaBHEHHS IIEPBOT'O MOPSIIKA.

63. YpaBHeHHs B HOJMHBIX AU QepeHmanax.

4.2.2. Pemenne 3axa4

4.2.2.1. Ilopsigok npoBeJeHUSAN MPOLEAYPA OLeHUBAHHUS.

[pennararorcs 3aaum Ha MIPOBEPKY CIIOCOOHOCTEH aHATM3MPOBATh MaTeMaTHYECKUE 3a]aul, BBIAEISS dTAIbI ee
pelIeHus, JeHCTBUSI IO PELICHHIO 3a1a4yl, 3HAHUH OCHOBHBIX Pa3/IelioB MaTEMaTHKU (MaTeMaTHIeCcKUi aHau3,
aHaJMTHYEeCKasi TEOMETpHs U JIMHEeHHas anredpa, quddepeHaibabie ypaBHEHHs, TEOPHS BEPOSITHOCTH M CTaTHCTHKA), B
00beMe HEOOXOAMMOM JUIsI OCYIIECTBIICHUS PO eCCHOHANTBHO-TIEJarori9eCKOr IesITENbHOCTH, 3HAET POJIb MAaTEMATUKH U
TIEPCIIEKTHBEI €€ IPUMEHEHHS B €CTECTBEHHBIX HayKaX, Ha IPOBEPKY YMEHNUH HAXOIUTh, KPUTUYECKH aHAJIM3UPOBATh U
BBIOMpaTh UH(OPMALINIO, HEOOXOAMMYIO ISl pEIICHUS TOCTABJICHHOH 3a/1a4H, MPUMEHSTh NOJydeHHbBIE TEOPETHIECKUE
3HaHMS Ha MpaKTHKe, GOopMyIHpOBaTh MPUKIAJHBIE TIPOOIEMBI Ha SI3bIKE YPaBHEHUH, CCTEM ypaBHEHU, HEPaBEHCTB,
rpapyYecKuX MpeaCTaBIeHUH, pacCMaTPUBaTh Pa3IMYHbIe BAPHAHTHI PEIICHUs 3a]]aul, OLIEHHBATh UX ITPEUMYIIECTBA U
PHCKH, a TaKKe Ha MMPOBEPKY BIIa/ICHUI HAaBBIKAMH MO PEIICHUIO CUCTEM JIMHEHHBIX YPaBHEHUH, 110 HAXOXKICHUIO
TIPE/ICNIOB MOCIIEA0BATENILHOCTEH U (GYHKIMHI, 110 MeTofaM JuddepeHnpoBanus (yHKIHMN, 10 BEIYUCICHUIO UHTETPAJIOB,
pemenuto nuddepeHInanbHpIX ypaBHEHHUH.

4.2.2.2. Kputepuu onieHUBaHUsl.

Bamuibl B unrepBade 86-100 % or makcuManbHbIX, 26-30 6a/1710B cTABUTCS, €CJTH 00yYAIOLMMCSI:

3aaHue BHINOIHEHO IMTOJHOCTHIO U MPABUIIBHO.

Bbasuibl B untepBaie 71-85% or makcuManbHbIX, 21-25 6annoB craBuTCS, €CJIN 00yYAIOLMMCST:

3aaHue BBINOJIHEHO MOJHOCTBIO, HO HET JI0CTATOYHOr0 000CHOBaHMS. M pu BEpHOM pelIeHUH AOIyIleHa
BBIYHMCIIUTENBHAS ONTMOKA MJIM HEJIOUET, HE BIMSIOIINI Ha MPAaBUIIBHYIO MTOCIIEA0BATENbHOCTD PACCYKICHUH.

Bbasuibl B unTepBaie 56-70% or MakcHMaNIbHBIX, 21-25 §annoB cTaBUTCS, €CJIN 00YYAIOLMMCSI:

3aaHue BHIMOIHEHO YaCTUYHO MK ¢ (PAKTUUECKMMU U BBIYUCIUTEILHBIMH OLIMOKAMHU.

Bbamuisl B unrepBaie 0-55% or makcumanbHbIx, 0-16 6a1510B cTaBUTCS, €CTH 00yYAIOLIMMCST:

3agaHue He BHIIOIHEHO WM BHIIOIHEHO C OOJBIINM KOJIHYECTBOM (haKTHYECKHX U BHIYMCIUTEIBHBIX OLIHOOK.

4.2.2.3. OueHo4HbIE CpeACTBA.

KoMIieKkT TUIOBBIX 33724 K 9K3aMEHY:

3x—-1
Y=———"—
1. Haiit obnacts onpeneneHus: pyHKINU 5x+6,
. 2n° 4+n +1
lim———
noe o 3pt o —]

2. BeraucnuTs npenen:

3. Beruucnuts npenen:

.2 +4
lim ———
o gt 45

lim V2x+3 -1
5. Brrumcnuts npemen S+ x -2 .
In(1 + 5xsin x)

4. BeraucnuTs npeen:

lim
x—0 ngz
6. Beruucnuth npegen
. 3x=2 5,
lim(=——=)*"!
7. Berumcauts npemen oo 3x+4
8. MHccnenoBarh GyHKIMIO HAa HEMTpEepbIBHOCTD. Haiiti Touku paspeiBa. [TocTpouts rpaduk QyHKIUH.
3, x<0
f(x)=
X+3x20

4 2
9. HaiiT npon3BOAHYIO (QYHKIINH y=x43x - 2x+1

10. Haiitu mpon3BogHyI0 () YHKINN y=igx-simnx



— 43
11. Haiitu sxcTpeMyM QyHKINH y=x-3x

5 1 3
R
12. HaiiTi npon3BOHYIO QYHKINT X X

13. Haiftu npousBoanyto Gpynkimu ¥ = e -cigx
1 -1 5 7
-1 -3 2 4
35 1 -1
14. HaiiTi panr MaTpHILibl 9 7 1 .
2 2 3
A=l1 -1 0
15. Haiiti oOpaTHYIO MaTpHILy: -2l
dx

16. Boruncnute HeonpeaeaeHHbI narerpan v Sx=2
|

j xe “dx
17. Beruucnuth onpeneneHHblid uHTerpan °

2
. J.xe’L dx
18. BbuucnuTh HeomnpeeaeHHbIH HHTerpa .

%
J X cos xdx

19. Bbiuucnuth onpeneneHHblid uHTerpan ¢

i ! i I i . 43
Zy s Z}jv s va z= sm(x L ).

x DZ\,- 3

20. HaiiT yacTHBIE IPOU3BOHBIC

S=10m

21. Haiiti pa3mepsl IpsIMOYTOIBHOIO MapajlIeNenine1a HanbobIIero oobemMa npy JTaHHON OBEPXHOCTH
22. BbIpa3uth IBOMHOW MHTETPa Yepe3 MOBTOPHbIE HHTEIPaJIbI

a)G:y:O,y:S x=2, x:46)G:y=x, x=2, y=0
B)Gzyzxz, y=4, r)G:y:x, y=2-x, y=0

2

”xydxdy, G: y=0,x=1ly=x ”(x—y)dxdy, G: y=x",y=1

n) ¢ K) ¢
23. BeIYHCIIUTD IaHHBINH UHTETpa
H axdy
2 (x+ y)? 0<x<LI<y<2

, G - IpsAAMOYT OIBHUK
24. TlepelTH K MOMSAPHBIM KOOPAMHATAM M PaCCTABUTH IIPE/IeIbl HHTETPUPOBAHUS

J[ i ey

B UHTETpajuge ¢
a) G: X+’ £R2.6)G: x* 4y’ Sax 8) G: xt+y? <by

" G: P4yt =dx x*+y?=8x, y=x, y=2x.

H\,‘l—xz—yzdxdy, G: x*+y° <1

25. Beraucnuts ¢

53
26. VccrnenoBath psiji HA CXOJAUMOCTh 7= 2 .

i(—l)"*‘ﬁ

27. UccrnenoBaTh psi HA CXOAUMOCT 7=l



n

(n + I}! _
(_ l)n+| 1

28. ccrenoBaTh psii HA CXOAUMOCTh

NgE il Nl

29. HccnenoBath psif HA CXOOUMOCTh /=1 ”(” + 1) .
i (_ l)n+l 1
30. UccrenoBaTh psabl HA CXOMUMOCTD /=1 4n+1 .
o0
>
|
31. UccnemnoBaTh psiji HA CXOAUMOCTE = .
o (ﬁ) n u
> 1g"x
32. Onpenenuth 001aCTh CXOAUMOCTH psiia =1 \/;

Pemute ypaBHeHUe:

33 V' —2xy= 2xe”

3. 2+ + p(xT +2y7)y' =0
35 y—)'Iny’ =0

36. "~ " =0

2 13— dy =0
y ly
37. X :

38, (y? —2xy)dx+x’dy =0.

s ¥ =2x(x* +y), ¥(0)=0
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