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13. ITpunosxenue Nel. DoHI OIICHOYHBIX CPEJICTB

14. ITpunosxxenue Ne2. [Tepedens nurepaTypsl, HEOOXOAUMOMN TSI OCBOCHHUS JUCIUILTAHBI (MOTYJIS)

15. Tlpunoxenue Ne3. IlepeueHb HH(MOPMAIMOHHBIX TEXHOJOTHMA, HCIOJB3YEMBIX Ui OCBOCHHS IHCIUILIAHBI
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[Iporpammy amcuuruinebl paspadoran(a)(u) goueHTt, K.H. (moueHt) Muponoa JLb. (Kadenpa maremartnku u
npukiagHoi uapopmaruku), LBMironova@kpfu.ru

1. IlepedyeHb TIUIAHUPYEMBIX PpPe3yJabTATOB O0yYeHMs MO JUCHUIIMHE (MOIYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMBIMH pe3yiabTatamu ocsoenus OIIOII BO

OO0yyaroniuiicsi, OCBOMBIINN AUCIUILIUHY (MOJYJIb), TOJDKEH 00JIaaTh CISAYIONUMH KOMIICTCHIIUSIMU:

HIndgp Pacumngposka
KOMIIETeHIMH npuodperaeMoii KOMNeETEHIINH
YK-2 CriocoOeH ornpeensTh Kpyr 3a1a4 B paMKax HOCTaBJICHHOI LIeJIM U BEIOMPATh ONTHMAJIbHBIE CIIOCOOBI HX|

[PCLICHUSA, UCXOO U3 HeﬁCTBy}OIHHX MPaBOBbIX HOPM, UMCIOIIUXCA PECYPCOB U OI‘paHI/I‘IeHI/Iﬁ

VK-2.1 3HaTh TPeOOBAHUS K ONMPEICIICHUIO 33/1ad B paMKax IMOCTABICHHOW IIEJIH; CIIOCOOBI pEIICHUsS 3aaad C
[y4€TOM JIEHCTBYIOMIMX MPAaBOBBIX HOPM, UMEIOUIUXCS PECYPCOB U OIPaHUYCHUIA

YK-2.2  [VMeTb onpeensaThKpyT 33724 B paMKax ITOCTaBJICHHOH 111, BHIOMPATh ONITUMAaJIbHBIE CITIOCOOBI UX
[PEILICHISI, UCXO/IS U3 JCUCTBYIOIUX MPABOBBIX HOPM, UMCIOIIUXCS PECYPCOB HOTPAaHHYCHHIA.

YK-2.3 BiiageTh HaBBIKAMH ONPEIEICHHUS Kpyra 3aJad B paMKaxX IMOCTABJICHHOM IIeNH, BBIOOpa ONMTHMAJbHBIX|
croco0OB WX PpEHICHHS, HUCXONA M3 JEHCTBYIOIIMX MPAaBOBBIX HOPM, WMEIOMINXCA PECYpCOB M|
OrpaHUYEHUIN.

OIIK-8  |CnocobGeH oCcyIIecTBIATh IEAArOTHIECKYIO IEATETHHOCTh HAa OCHOBE CIICIMAIbHBIX HAYYHBIX 3HAHUH

OIIK-8.1 [3HaTh cHOCOOBI NMPHUMEHEHHs CIELUHAJIbHBIX HAYYHBIX 3HAHUH NPU OCYIIECTBICHUM IeIaroruyecKoi
IESITENEHOCTH

OIIK-8.2  |YMeTb OCyLIECTBIATD MEAArOTMYECKYIO AEATEIbHOCTh HA OCHOBE CIIELUAIbHBIX HAYUHBIX 3HAHUIM

OIIK-8.3 |Biagers CHOCOOHOCTHIO OCYIIECTBISATH IENArOTHYECKYIO JCSITEIBHOCTh HA OCHOBE CIICIUAIBHBIX|
HAYYHBIX 3HAHUHA

OO0y4aromuiics, OCBOMBIINH TUCIUILUTAHY (MOIYJb):

JloJDKeH 3HATh:

- MCTOJAUKHU CUCTEMHOT'O MOAX0Ja AJid PpCIICHUA CTAHAAPTHBIX U HECTaAaHAapPTHBIX y‘I€6HLIX 3aJa4 110 OCHOBHBIM
pasaciaM MaTEMaTuKH,

- BO3MOXHOCTU HNPUMCHCHHUA MATECMATUYCCKOT'O amnmaparta MU KOMIBIOTCPHBIX HWHCTPYMCHTOB IIpU IIOUCKE

I/IH(i)OpMaHI/II/I, aHaJIn3€¢ U PCHICHUU CTAHAAPTHLBIX W HECTAHAAPTHBLIX y‘IGGHLIX 1 MPAKTUYCCKUX 3aJla4 MO OCHOBHLIM
pasaciaM MaTEMaTHuKH,

JlomkeH yMmeTh:

- OCYIICCTBJIATH ITOMCK, KpI/ITI/I‘{CCKI/Iﬁ aHaJIn3 U CHHTC3 I/IHCI)OpMaI_II/II/I 110 OCHOBHBIM pasacjiaM MaTEMaTHKH,
IIPUMCHATH CHCTEMHBIN TIOAXO0 IA PECIICHUA CTAHAAPTHBIX U HCCTAHIAPTHBIX y‘-Ie6HBIX MaTCMaTHYCCKUX 3ada4,

- q)OpMHpOBaTL y 06yqa}onmxca HaBbIKM TMPUMCHCHUA MATCMATHYCCKOIO amrmapara W CTaHAApTHBIX
KOMIBIOTCPHBIX HWHCTPYMCHTOB IIpU TIOUCKE I/IH(l)OpMaIII/II/I, NEPBUYIHOM aHAJM3€ W PCIICHUU CTAHAAPTHBIX U
HCCTAaHAAPTHBIX y‘-Ie6HLIX " MPAKTUYCCKUX 3aJiav MO0 OCHOBHBIM pa3/icjiaM MaTCMAaTUKU,

JlomkeH BIaaeTh:

HaBBIKAMHU IIOMCKA, KPUTHYECKOTO aHAIM3a W CHHTe3a HMH(GOpMAIM{ O OCHOBHBIM pa3/eiaM MaTeMaTHKH;
CHOCOOHOCTBIO IPUMEHATh CHCTEMHBIH MTOIXO IS PEIICHUS] CTAHAAPTHRIX M HECTAHIAPTHHIX YUYEOHBIX MaTEMATHIECKIX
3amaq

CIOCOOHOCTHIO (POPMHUPOBATH Y OOYYAFOLIUXCS HABBIKKA MPUMEHCHHS MAaTEMAaTHYECKOTO amapara U CTaHJapTHBIX
KOMIBIOTEPHBIX HMHCTPYMEHTOB TIPM TOWCKE WH(OpMAIMy, TEepPBHYHOM aHAJIW3€ M PEHICHHH CTaHTApTHBIX |
HECTaHIAPTHBIX y4eOHBIX M IPAKTUIECKUX 3aa4 110 OCHOBHBIM pa3zieiaM MaTeMaTHKH,

2. MecTo nucuurminnel (MoayJsi) B ctpykrype OIIOIT BO
Jlannas nucnuruimaa (Momyiis) BkiodeHa B pasaen "b1.0.08.01 JuctummuHs! (MOIyH)" OCHOBHOM MpodecCHoHaNbHON
obpazoBarenpHOl nporpammer 44.03.01 "Tlemarorumueckoe oopazoanue (TexHOIOTHS U pOOOTOTEXHUKA)" U OTHOCUTCS K
o0s13aTenbHOM yacTu. OcBamBaeTcs Ha 2 Kypce Bo 3 ceMecTpe.



3. O0beM AMCUMIUIMHBI (MOYJIsI) B 3aYeTHBIX €IUHULAX C YKA3aHHEM KOJMYeCTBA YacOB, BblAEJEHHBIX HA
KOHTAKTHYI0 padoTy o0y4awmuxcs ¢ mpemojgaBaTtejeM (M0 BHAAM Y4YeOHBIX 3aHAATHI) H Ha CAMOCTOSITEJbLHYIO
padoTy o0yuarommuxcsi

OO1mas Tpy0eMKOCTh TUCLUILIMHBI COCTaBIsAeT 3 3a4eTHbIX(ble) enunul(bl) Ha 108 yaca(oB).

Konrakrhast pabora - 54 uaca(oB), B TOM uucie Jekuud - 26 yaca(oB), IpakTH4YecKue 3aHsATHs - 28 daca(oB),
naboparopHsie paboTsl - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHON paboThl - 0 yaca(oB).

CamocrostensHas paboTa - 54 yaca(oB).

KonTpomas (3auét / ax3amen) - 0 yaca(oB).

@dopma MPOMERYTOUHOTO KOHTPOJISI IUCIUILIIHEL: 33a4€T B 3 CEMECTpE.

4. CopepxkaHue IUCHMILIMHBI (MOAYJsl), CTPYKTYPHPOBaHHOe @0 TeMaM (pa3jenaM) ¢ YKa3aHHeM
OTBEJCHHOIr0 Ha HUX KOJIMYeCTBA aKaJeMHYeCKHX 4YacoB M BU/I0B Y4eOHBIX 3aHATHH

4.1 CTpyKTypa 1 TeMAaTH4YeCKHIl IIaH KOHTAKTHOH M caMOCTOATEJbHOM padoThl 10 JHCHHUILINHE (MOAYJII0)

Buabl 1 yachbl
KOHTAKTHOM padoThl,
HX TPYA0EMKOCTH
C (B yacax)
¢ Camocrost
N Pa3nenn! 1M CHUILIHHDI / zlc TeJbHass
MOayJIst T | Jlexn Ipakru | JlaGopa pabora
p - yecKue TOpPHBbIE
3aHATHA | PpadoThI
1. |Tema 1. JIunetinas anredpa 3 2 2 0 6
2. |Tema 2. AHanmuTHYECKas TEOMETPHS 3 2 4 0 6
3. |Tema 3. Beenenue B ananus. [Ipenesnsl. 3 4 2 0 6
4 Tema 4. I[I/Ig)(bepeHHI/IaHBHOC ncUHCcIIeHUe QYHKIMA OTHON 3 2 4 0 6
[epeMeHHOMN
5 Tema 5. I/IHTCFpaHBHOQ ncYuciIeHrne QyHKIUN OHON 3 4 2 0 6
epeMEeHHOM
6. Tema 6. JluddepennuanbHoe ucunucienne GyHKIAHR 3 4 4 0 6
HECKOJIbKUX ITePEMEHHBIX
7 Tema 7. UnTerpanpHOe ncuucieHue GpyHKIUIT HECKOIbKUX 3 2 4 0 6
[epEeMEHHBIX
8. |Tema 8. Psanbt 3 4 4 0 6
9. |Tema 9. Iuddepennmanbupie ypaBHEHH 3 2 2 0 6
Hrtoro: 108 yacos 26 28 0 54

4.2 Coaep:xkaHue TUCHUILINHBI (MOIYJIs1)

Tema 1. Jluneiinas aareépa

Ormpenenurenn BTOPOro W Tperbero mnopsiaka. KoopauHaTHOe BbIpaKeHHE BEKTOPHOTO M CMELIAHHOTO
npou3Be/icHUs. PerieHue cucTeMbl JMHEHHBIX anreOpanveckux ypaBHeHHHA wmeromoM [aycca, meromom Kpamepa.
Martpuribl u aevictus Haj HuMu. OOpaTHas MaTpuia. PenieHre MaTpUYHBIX YpaBHEHHI C TIOMOIIBIO OOPaTHOM MaTPUIIBI.

Bekropel. JluneiHbie onepanuu HaJ BekTopaMu. [Ipoeknus BEKTOpa Ha oCbh. J[eKapTOBBI KOOPAWHATEI BEKTOPOB H
Touek. CkalsipHOEe MNPOU3BEACHHE BEKTOPOB, €r0 OCHOBHBIE CBOMCTBa, KOOpJIMHATHOE BbIpaxkeHHe. BekTopHOoe u
CMEIIaHHOE MPOU3BEJCHIE BEKTOPOB, UX OCHOBHBIE CBOMCTBA U T€OMETPUYECKUN CMBICTL.

Tema 2. AHAINTHYECKAS TeOMeTPHSA

[Ipsivas Ha TUTOCKOCTH. PasnuuHbie GOpMBI YpaBHEHHH MPSAMOI Ha TUIOCKOCTH. YTOJI MEXIy MPSAMBIMH. PaccTosHue
OT TOYKU 10 mpsiMoil. IIpsiMast M MJIOCKOCTh B MPOCTPAHCTBE. YpPaBHEHHUE IJIOCKOCTH U MPSMON B MPOCTPAHCTBE. YTOI
MEXIY IIOCKOCTSIMHU. YTOJ MEXKIY MPSIMBIMU. YTOJ MEXAY MPSMOIN U MIOCKOCThI0. KpuBble BTOPOro MOpsKa: 3JUIUIIC,
rurnep6ouia, napaboia.

Tema 3. Beenenue B ananus. [Ipenest.

[Tonsatne BepxHel W HkHed rpanei. OOmee moHsTHe (yHKnuu. Omepanuu Haj (QYHKIHSIMH, KOMIO3HITHI
¢(yakunit, obpaTHas GYHKINSA; MOHOTOHHBIE, OTpaHHYCHHBIC, YeTHBIC H HEUETHBIE, IEPUOINIeCKre (QYHKIINH.



[Tpenen nocienoBaTebLHOCTH, ONpEAEIeHHE npeaena GyHKIMH B Touke 1o ['eliHe, onpeaenenue npeaena GyHKIUH
B Touke 1o Komu. Teopema bonbuano-Belepimpacca.

HenpepbIBHOCTE (QYHKIIMM B TOYKE M Ha YHWCIOBOM IPOMEXYTKE. HenpepblBHOCTH CYMMBI, NPOW3BEICHUS,
YaCTHOTO; HENPEPBIBHOCTh CJIIOKHOM (YHKIMH, 0OpaTHOW (QyHKIMH. OIHOCTOPOHHSIS HENPEPbIBHOCTh, TOUYKH pa3phiBa.
Teopemsl Beliepiuirpacca 00 orpaHMUEHHOCTH M O JOCTHXKCHUHM HaMOOJIBLIEr0 M HAaMMEHbBIIETO 3HAUYCHWH HENpepbIBHOW
(yHKIIMM Ha OTpe3ke, Teopema Ko 0 paBHOMEPHOI HEMPEPHIBHOCTH HENPEPBIBHON (PYHKINHU Ha OTPE3KE

Tema 4. Iludgdepennnaibuoe ncunciaeHue GyHKIMI 0HOH NepeMeHHOI

Omnpenenenue Npou3BOAHOM, ee MEXaHMUYECKUH U T€OMETPUUECKUIl CMBICH, YpaBHEHHs KacaTeIbHON U HOpMaiu;
HENPEpHIBHOCTh (DYHKIMM, HUMEIOUIEH NPOU3BOJHYIO; MPOM3BOAHBIC CYMMBI, IPOW3BEACHMS, YacCTHOTO, CIOKHOH M
oOpaTHOW (YHKIMH; TNPOM3BOAHBIC dJeMeHTapHbIX ¢GyHKOuid. [Ipow3BoxHble BbICHIMX —TNOpsSAKoB. [loHsTHE
muddepenunana, cBsi3b €ro ¢ MPOM3BOAHOW, T€OMETPUUYECKUN CMBICI, NPUMEHEHUE B NPHOIMKEHHBIX BBIYMCICHUSIX,
muddepeHIman cIoXHOW (yHKIIMH, MTHBAPUAHTHOCTH TiepBoro muddepennuana; nuddepeHransl BRICIIUX TOPSIKOB U
HapyIIeHHe HHBAPUAHTHOCTH UX (hOpMBI.

ITpaBuno Jlonurans. Bo3pactanue n yOpiBaHHE (PyHKIHMM Ha MPOMEXYTKE; MAaKCHMyM, MUHUMYM, HEOOXOIUMBIEC U
JOCTAaTOYHBIE YCIIOBHS dKCcTpeMyMa. [lomHoe nccnenoBanne GyHKIMN ¢ HIOCTPOCHUEM IPa(UKOB.

Tema S. UHTerpajibHoe Hcunciaenne GyHKIUI 01HOMH MepeMeHHOH

HeonpeneneHHslii MHTErpa, €ro CBOMNCTBA, TAOJNYHbIE MHTEIPAJIbl; MHTETPUPOBAHUE MOJCTAHOBKOW M 110 4aCTSIM;
MHTETPUPOBAHUE PALMOHATIBHBIX (PYHKLMIT, UPPALIMOHATIBHBIX U TPAHCLIECHICHTHBIX (DYHKIMH.

[TonsiTve ompeneneHHOro MHTErpana, MHTerpupyeMoi gyHkumu; cymmsl {apOy ¥ MX CBOWCTBA; CYIIECTBOBAHHUE
OIpEe/IeJIeHHOT0 HMHTerpana, Teopema o cpeaHeM 3HaueHuu. CymiecTBoBaHMe HepBooOpaszHOH, ¢opmyina HeiotoHa -
Jletionuua. ViHTErpupoBaHue 10 4acTsIM U 3aMEHbI IEPEMEHHOI B ONpE/ICIIEHHOM MHTErpaJle.

[Monsitus kBagpupyemoit ¢urypsl. Ilnomann miockux ¢uryp B A€KapTOBBIX M MOJSIPHBIX KOOPAMHATAX, OOBEMBI
tein. CripsmiisieMble KpUBBIE, JUIMHA AYTH M IUIOIAAb HOBEPXHOCTH BpalieHus. [IpuiioxeHus orpeaeseHHoro nHTerpaia.

Tema 6. Inddepennnanbuoe ucuncieHne GyHKIMI HECKOJBKHUX MepeMEHHBIX

Yactrele npousBonHsle. uddepennnan, ero cBs3b ¢ YaCTHBIMH IPOU3BOIHBIMH. VHBapMaHTHOCTH (HOPMBI
muddepenunana. YactHele npousBoAHble W guddepeHnmansl  BhICIIMX  HOpsakoB.  HesBHblE  QyHKUMU.
JuddepenunpoBanue HeSBHBIX (YHKIHMH. DKCTpeMyMbl (DYHKLIUH HECKOJbKHX INepeMeHHbIX. Heobxoaumoe ycioBue
SKCTpeMyMa. J[ocTaTouHOE yCIIOBHE 3KCTpEMyMa.

Tema 7. UHTerpajibHoe HcuHcIeHne GyHKIUI HeCKOJIbKUX IepeMeHHbIX

JIBoliHOW WHTerpan. 3aMeHa TepeMEHHBIX B JBOWHOM HWHTerpayie. TeopeMa o 3aMeHe TepeMEHHBIX B JBOWHOM
uHTeTpasie. 'eomerpudeckuii cMmpic onpenenutenst Octporpanckoro - Skoou. KpuBonuHeHbIE KOOPIUHATHI, TIOJSIPHBIE
KoopauHatel. TpoitHoll uHTerpan. CBelneHue TPONHOrO MHTErpajga K IMOBTOPHOMY. 3aMeHa NEPEMEHHBIX B TPOIlHOM
unrerpaie. Llmmmnaapudyeckne xoopannatsl. Chepudeckne KoopaArHaThL. [IpuioxKeHust JBOWHOTO U TPOWHOTO MHTETPAIOB.
Kpusonuneiinsie nurerpansl. @opmyna ['puna.

Tema 8. Paabl

IMonsiTre uncnoBoro psna u ero cyMmsl. CIOXKEHHE PSIIOB YMHOXKEHHE psifa Ha 9ucso. OCTaTOK CXOAAIIErocs psiaa.
Heobxoaumoe 1 10cTaTOuHOE YCIIOBHE CXOJMMOCTH Psijia C MOJIOKUTENbHBIMY WwieHaMu. ['apmonudeckuii psia. Kpurepuii
Kommm. IIpu3Haku cXOAMMOCTH PSJIOB C IOJIOXKHUTEIbHBIMU WICHaMH (CpaBHEHHE PSJIOB C IOJIOXKUTEIbHBIMU YJICHAMHU,
npusHak Jlanambepa, npuzHak Komm, nHTErpanbHeId NpU3HAK).

PaBHOMepHas cxonuMOCTh (QyHKIMOHANIBHBIX MOC/IeaoBaTesibHOCTEH U paoB. [Ipusnak Beitepmrpacca, Teopema o
npejiesie paBHOMEPHO CXOASIIEHCA MOCIeN0BATENbHOCTH U CyMME PaBHOMEPHO cxopsiuerocs psiaa. CTeneHHbIe psabl.
Teopema AbGens. HTepBan u pagnyc cXOIMMOCTH, paBHOMEPHAsi CXOAUMOCTD, quddepeHurpoBaHnne 1 HHTErpUPOBaHKE
CTENECHHBIX PAI0B. PaznoxxeHne QyHKIMH B CTEIICHHON PsA.

3anaya paznoxeHus GyHKIMH B crenieHHON psin. @opmyna u psn Teiinopa.

Tema 9. InddepennuanbHbie ypaBHEeHUsI

Jubdepennmansabie ypaBHeHHsS TepBoro mopsnaka. 3amada Komm. uddepeHnmansHbie ypaBHEHHS BBICIIHX
HOPSJKOB. YpaBHEHUs, JOMYCKAIONIUE MOHMKEHNE nopsinka. JInnelHble auddepeHnuaibaple ypaBHEHU: OOHOPOIHBIC U
HEoZHOpoAHBIE. MeTo BapHaluy HOCTOSIHHBIX. JIMHEiHbIe auddepeHnnanbable ypaBHEHNS MOPSAKA C ITOCTOSHHBIMA
k03¢ dULneHTaMH.

5. TlepeyeHb y4eOHO-METOIMYECKOro ofecrevyeHHs JIsi CAMOCTOATEJLHOH padoThbl 00y4yaroUIUXcsl 1O
JMCUMILTHHE (MOAYJII0)
CamocrosTenpHas padoTa 00ydJarOmMXCs BBIOIHACTCS MO 3aJaHUI0 M MIPH METOANYECKOM PYKOBOJCTBE ITPETIOIaBaTeNs,
HO 0e3 ero HemocpeacTBEeHHOro ydactus. CaMocTosATelnbHas paboTa MoApasfeNseTcs Ha CaMOCTOSTENIbHYIO paboTy Ha
ayIUTOPHBIX 3aHITHAX W Ha BHEAYJIUTOPHYIO CaMOCTOSTENbHYIO paboTy. CaMmocTosaTenapHas paboTa 0O0yJaroImmuxcs
BKITIOYAET KaK ITOJIHOCTHIO CAMOCTOSITETIFHOE OCBOCHHE OTACIBHBIX TeM (pa3felioB) AUCIMIUIMHEL, TaK U MPopaboTKy TeM
(pa3nenoB), oOCBaMBAaEMBIX BO BpEMs ayIUTOPHOI paboThl. Bo BpeMs caMOCTOSATEIbHON pab0Thl 00yJYarOMIUecs YUTAIOT U
KOHCIICKTUPYIOT YYeOHYI0, HAYYHYIO M CIIPABOYHYIO JINTEPATYPY, BBHIIOJIHSIIOT 3a/laHMs, HAIPABJICHHBIC HA 3aKpPCIUICHUE
3HaHUI U OTPaOOTKY YMCHUN M HABBIKOB, TOTOBSITCS K TEKYIEMY M MPOMEKYTOYHOMY KOHTPOIIIO IO AUCIUTLINHE.
Opranm3anys CaMOCTOSATCIBHONW pPadOThl OOYYArOIIUXCS PETJIAMCHTUPYETCS HOPMATHBHBIMU JOKYMEHTaMH, Y4eOHO-



METOIMYCCKOMN JINTEPATYPOH U IICKTPOHHBIME 00Pa30BaTeIbHBIMU PECYPCAMHU, BKITIOYAS:

[Nopsimox opraHu3alvy U OCYLICCTBICHUS 00pa30BaTEIbHON NEATCILHOCTH IO 00pPa30BaTEILHBIM MPOTrPaMMaM BBICIICTO
oOpa3oBaHusi — mporpamMmam OakajaBpuara, IporpaMMam CIelUalUuTeTa, MporpaMMaM MaructpaTypbl (YTBEp:KACHHbIH
MIpUKa30M MUHHCTEPCTBA HAYKU U BBICIIETO 0Opa3oBanus Poccuiickoit @eneparuu ot 6 ampenst 2021 roga Ne 245)

VYcraB (enepanbHOTO TOCYIApCTBEHHOTO aBTOHOMHOTO oOpasoBaTtenbHOTO yupexkneHus "Kaszanckuii (IIpuBospKCKmiA)
(dhenepanbHBIA yHHBEPCUTET"

[MpaBuna BHyTpeHHero pacropsiika (efepanbHOro rocyapCTBEHHOI0 aBTOHOMHOTO 00Opa30BaTENIbHOTO YHPEIKACHHS
BEICcHIEro npodeccroHabHOTO 00pazoBanus "Kazanckuit ([IpuBomxkckuit) GenepaibHbii yHuBEpcHTET"

JlokanbHeie HOpMaTHBHBIC akThl KazaHnckoro (IIpuBomkckoro) deaepaibHOTO YHUBEPCUTETA

6. ®oH/ OLEHOYHBIX CPEJICTB MO TUCHUTIHHE (MOIYJIIO)

@DOoHIl OLEHOYHBIX CPEACTB MO AMCUMIUIMHE (MOJYJ0) BKIIOYACT OLCHOYHBIC MaTepHalbl, HAIpaBICHHbIE Ha
MPOBEPKY OCBOCHUsI KOMIIETCHIMH, B TOM YHWCJe 3HAHUI, yMEHMH U HaBBIKOB. (DOH/ OIIGHOYHBIX CPEICTB BKIIOYAET
OLICHOYHBIE CPEJCTBA TEKYLIET0 KOHTPOJIS U OLIEHOYHBIE CPE/ICTBA MPOMEKYTOUHON aTTECTAIINH.

B (oHzIe OLIeHOYHBIX CPENICTB COACPIKUTCS CIEAYIOIas nHPOpMALHs:

- COOTBETCTBUE KOMIIETECHIIMH IIAHUPYEMbIM pPe3yJibTaTam 00y4eHUs [0 AUCIUILUIUHE (MOIYJIIO);

- KpUTEPUH OIICHUBAHUS C(HOPMUPOBAHHOCTH KOMITCTCHIIUH;

- MEXaHU3M (POPMHUPOBAHUS OLCHKH 0 JUCHUIUIAHE (MOJYJIIO);

- ONKCAHUC MOPsAKA IPUMCHCHHS U MPOLICAYPhI OIICHUBAHUS TS KaXIOTO OI[CHOYHOTO CPEICTBA;

- KPUTEPUH OLIEHUBAHUS JJISI KAXK/IOTO OL[EHOYHOTO CPE/ICTBA;

- colepKaHHE OIICHOYHBIX CPEICTB, BKJIOYas TPeOOBaHMUS, MPEIbSBIIEMble K ACHCTBUSIM OOYYarOI[HXCS,
JIEMOHCTPUPYEMbBIM PE3yJIbTaTaM, 33/IaHHsl Pa3JINYHBIX THIIOB.

@DOHZ OIIEHOYHBIX CPEICTB 0 TUCHUIUIMHE HaxoauTcs B [Ipumoxkennn | k mporpaMMe AUCIUTUTHHEI (MOIYITIO).

7. IlepeyeHb TUTEPATYPHI, HEOOXOAUMON UIS1 OCBOCHUS TUCHMILIHHBI (MOXYJIs)

OcBoeHne IUCHMILIMHBI (MOJIYJs) IpEArojiaraeT M3ydeHHe ydeOHoW JsmrepaTypbl. Jlureparypa MokeT ObITH
JIOCTYIHA 00yYaroIMMCsl B OTHOM M3 JBYX BapHaHTOB (JINOO B 000MX U3 HUX):

- B OJJIGKTPOHHOM BHWJE - 4Y€pe3 DJICKTPOHHbIE OMOIMOTEYHBIC CHUCTEMbl Ha OCHOBAaHHMHU 3aKiOueHHBIX KOY
JIOTOBOPOB C NPaBo00JIaIaTe s IMU;

- B meyaTHOM Buje - B HayuHoli Oubmuorexe EnaGyxckoro uncturyra KOVY. O0yyaronmecs noiay4awT yueOHy0
JUTEpaTypy Ha a0OHEMEHTE N0 YWTATeIbCKMM OwieTaM B COOTBETCTBHM C IpaBWIAMH I0Jb30BaHus HayuyHoit
OMOIMOTEKOH.

DJIeKTPOHHBIC U3/aHHS JOCTYIHBI TUCTAaHIMOHHO U3 JII000H TOYKHM IIPU BBEACHUH O0YYaroUIMMCs CBOETO JIOTMHA H
napojst OT JIMYHOrO KaOMHeTa B cucTeMe "DNeKTpoHHbIH yHuBepcuteT'. [Ipu HCrONb30BaHMM IEYATHBIX W3AaHUN
OnbnroTeuHbld (DOHI MOJDKEH OBbITH YKOMIUIEKTOBAaH MMM M3 pacuera He MeHee 0,25 sk3eMiuisipa Ha KaKIOro
o0yyaromierocst u3 4yucia JIML, OHOBPEMEHHO OCBaMBAIOIINX JaHHYIO TUCLUILIHHY.

Ilepeuenp yueOHOI TUTEPATyPBI, HECOOXOIMMOH IS OCBOCHHUS JUCIUIUIMHBI (MOAYJIs), HaxoauTcs B [IpunoxeHnn 2
K pabouell mnporpamme IUCHUIUIMHBI. OH IOJJICKUT OOHOBJIEHUIO TPH M3MEHEHUM YCIOBUil noroBopoB KOY ¢
npaBoo0IaAaTeNsIMK 3JICKTPOHHBIX N3JaHUH U TPU U3MEHEHNH KoMIlIekToBaHus (ponnoB Enabyxckoro nncruryra KOVY.

8. Ilepeuens pecypcoB HMHGPOPMALMOHHO-TEIeKOMMYHUKAMOHHON ceTu "HHTepHer'", He0OXOAMMBIX JIfI
OCBOEHUSI T CUMIJIMHBI (MOIYJI51)

OO6pa3oBareabHBI MaTeMaTHUECKAN CalT - http:// www.exponenta.ru/

Maremaryka npocTo ¥ JOCTYIHO - http://www.mathprofi.ru/saity po_matematike.html

Maremaruueckue 3TIoAb - https://etudes.ru/about/

9. MeTonnueckue yKazanus JJisi 00y4alOMIUXCS 10 OCBOECHHIO M CUMIJIMHBI (MOIYJI51)

Buja pa6or MeTtoanyeckne peKoMeHAalUuU

JICKIINHA HCKI_II/IOHHBIQ 3aHATHA TPOBOIATCA C HMCIIOJIB30BAHUEM HHTCPAKTHUBHBIX TEXHOJIOTUH U npeamnoIararoT
AKTUBHOC YYaCTUC CTYIACHTOB. ,’:[J'Iﬂ MOATOTOBKU K 3aHATUAM PEKOMCHAYCTCSA BBIACIATH B MaTCpUalIC
l'IpO6J'IeMHLIe BOIPOCHI, 3aTparuBacMbI€ MPEIIOAABATCIICM B JICKLIHUU, U TPYIIIUPOBATH I/IH(l)OpMaIII/IIO
BOKpPYTI' HUX. KenarenpHo BBIZIC/IATH B I/ICHOJ'II)?)yeMOﬁ JIMTEpaTypeC NMOCTAHOBKU BOIPOCOB, HA KOTOPLIC
Ppa3sHbIMU aBTOpaM MOI'yT OBITH AaHbl PA3JINYHBIC OTBCTHI. Ha ocHOBaHHMM MOCTaHOBKM TaKHUX BOIIPOCOB
ciaenyer co61/1paT}, APTYMCHTHBI B ITOJIb3Y PA3JIMYHBIX BAPUAHTOB PCHICHUSA TOCTABJICHHBIX HpOGJ’ICM.

MMPAaKTUYCCKUC HpaKTqucxne 3aHATHA UMCHOT BBIPAXKCHHYIO CHCHI/I(I)I/IKy B 3aBUCHUMOCTH OT y‘I€6H0ﬁ JUCHUITIINHEBIL,

3aHATHUA yl")ly6.]l${IOT " 3aKpCIVIAIOT TCOPCTUYCCKHUC 3HAHUA. Ha MPAKTUYCCKUX 3aHATHUAX CTYACHTHI PCHIANOT
TUIOBBIC 3aJa4u C HCIIOJb30BAHNEM HU3YUYCHHBIX MCETOJOB. PaGora Ha MOPAKTUYCCKUX 3aHATHUAX
npeamnojiara€t IMOBTOPEHUE  TCOPETUYECKOro Marepuajia, aKTHBHOC Yy4aCTU€C B  COBMECTHOM
peuieHnu 3aaa4, OTYCTHI 11O BBIIOJIHEHHOM Z(OMaHIHeﬁ pa60Te.



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

camocrtosa- | CamocTosiTensHasi paboTa CTYACHTOB TI0 JUIAKTHYECKOW CYTH MPENCTABISIET COO0H KOMIUIEKC yCIOBUN
TenbHas paboTa| 00ydeHNns, OpraHU3yeMbIX MIPETofaBaTeNIeM M HAIpaBIEHHBIX Ha CAMOIIOATOTOBKY YJalTuxcs. YdeOHas
JeSTeHbHOCTh TIPOTEKaeT ©Oe3 HEMOCPEACTBEHHOTO VyYacTHs TMIPerojaBaTeNii W 3aKII0YaeTcs B
npopadoTKe JICKIMOHHOTO MaTepHana, TIOATOTOBKE K YCTHOMY ONPOCY M TECTHPOBAaHHIO, K
na00pATOPHBIM 3aHATHIM; U3YYCHUH YUCOHOW JTUTEPATYPBl U3 OCHOBHOTO U JIOTIOJTHUTEIFHOT'O CIIHCKA

3ayer Dk3ameH sABIseTCss POPMOIA OLEHKU KauecTBa OCBOCHUS CTYJICHTOM 00pa30BaTesIbHOM MPOTrpaMMBbl 110
JTUCITUIUIAHE. DK3aMeH MPOBOIUTCS B POopMe YCTHOTO ompoca 1o omnetam (Bompocam). [IpenogaBaTens
MOXET IMPOCTABUTH 3K3aMeH 0e3 ompoca Wiu codeceIoBaHus TeM CTY/ICHTaM, KOTOPbIE aKTHBHO
YYacTBOBAJIH HA MPAKTHYCCKUX 3aHATHAX U HAOpaiy He0OX0AUMOE YHCIIO OAJLIOB.

10. Iepeyenr HMHGOPMANMOHHBIX TEXHOJOTHH, HCIOJb3YyeMbIX NPH OCYIIECTBJICHHH 00pPa30BATEIbHOIO
npouecca Mo AMCHUILIMHe (MOAYJII0), BKJIOYas NepedeHb NPOrpaMMHOro ofecrmedyeHnss M HHPOPMAIMOHHBIX
CIPABOYHBIX CHCTEM (MPHU HEOOXOIUMOCTH)

[epeuenp MHGOPMALMOHHBIX TEXHOJIOTHH, UCIIOJIB3YEMBIX IPH OCYLIECTBICHHH 00pa3oBaTeNILHOTO Hpolecca I1o
JTUCLUILIMHE (MOAYJIO), BKIIIOYAsl MEpedyeHb MPOrpaMMHOrO OoOecrnedeHuss ¥ WHPOPMAIMOHHBIX CIIPABOYHBIX CHUCTEM,
npexacrasieH B [Ipunoxxenun 3 k paboyeil nporpaMMe TUCHUIIIMHBL (MOJTYJIS).

11. Onucanue MaTepualbHO-TeXHHYECKOH 0a3bl, HeOOXOAMMON A OCYLIeCTBJIeHHS 00pPa30BATEJIHLHOIO
npouecca no JMcUunInHe (Moay.aio)

Yuebnas ayguropust Ne 87 (423600, Peciyonuka Tarapcran, . Enabyra, yn. Kazanckas, 1. 89) mns mpoBeneHust
3aHATHI JICKIMOHHOTO THUIA, 3aHATHH CEMHUHAPCKOTO THIIA, TPYNIOBBIX U MHIAMBUAYaJIbHBIX KOHCYJBTALMH, TEKYLIETO
KOHTPOJISL U IPOMEXXYTOYHOH aTTrectarmu. Komruiekr mebenu (mocanounsix Mect) 48 mr. Kommiekt mebenu (mocagouHbIx
Mect) Juis npenoaasarens 1 mr. MarepaktuBHas TpuOyHa Panasonic VX400 1 mr. Monutop LG,22d 1 wr. IIpoexrop
Panasonic VX400 1 mr. Komonku 20w 6 mr. Ycunurens 3000w, mukmep Xenyx1202, mukpodoHBl. OKpaH
MyabTUMeauiHbI 1 mT. Jlocka menoBas nepeasmwxHasd 1 mT. Ctenasl HacteHHele 6 wmT. IlopTperst 6 wt. ITonka mox
KHUTH B Buze JepeBa | mr. BeO-kamepa 1 mr. Beixon B VHTEpHET, BHyTpHBY30BCKasi KOMIIBIOTEPHAs CETh, JOCTYI B
AJIEKTPOHHYIO MHPOPMAITMOHHO-00pa3oBaTenbHyIo cpeny. Habop ydeOHO-HAMISIHBIX TOCOOWH: KOMITJICKT MPEe3eHTAINA B
AJIEKTPOHHOM (hopmare 1o MpernogaBaeMon JUCIUILTAHE 3-5 MIT.

VYueonas aynuropus Ne 84 (423600, Pecnyonuka Tartapceran, r. Enmabyra, yn. Kazanckas, a. 89) mis mpoBeneHus
3aHATHH JIEKIMOHHOTO THUIA, 3aHATHH CEMHHAPCKOTO THIA, TPYNMNOBBIX W HHAWBHAYAIBHBIX KOHCYJIBTALMH, TEKYIETO
KOHTPOJISI ¥ IPOMEXYTOUHOH artectamuu. [Imomanp 81,9 k.M. KoMrmiekt mebenn (mocamodanbix Mect) 62 mrt. KoMrekr
Mebenu (TTocaJouHbIX MeCT) i npenogasatens 1 mr. MaTepaktuBaas TpudyHa intelcorei3 1 mr. Monutop LG,22d 1 mT.
IMpoekrop PanasonicVX400 1 mr. Komonkn 20w 6 mr. Ycunurens 3000w, mukmep Xenyx1202, mukpodoHsl. DkpaH
MyJIbTUMeAuHHbIH 1 . MenoBas nocka HactenHas 1 . [Toprperst 10 . Kaprunst 20 mt. Be6-kamepa 1 wt. Beixox B
WHTepHeT, BHYTPUBY30BCKasi KOMIIBIOTEPHAsI CETh, JOCTYIl B JJIEKTPOHHYIO MH(OPMAIIOHHO-00pa30BaTeIbHYIO CpPEny.
Habop yueOHO-HarsIHBIX TOCOOMH: KOMIIIEKT NPEe3eHTalni B DJIEKTPOHHOM (hopMare I10 MperojaBacMoi JAUCHUILIMHE
3-5 mr.

12. CpeacTBa aganTanuy NpenojaBaHus AUCHUILNIMHBI K MOTPeOHOCTAM 00y4alomuxcss HHBAJINI0B M JIMII C
OTpaHNYeHHBIMH BO3MOKHOCTSIMH 310POBbS

I[Ipn nHeoOXxomuMocTH B 00pa3oBaTENIbHOM IPOLECCE MNPUMEHSIOTCS CIENYIOIIMe METOAbl U TEXHOJIOTHH,
oOneryaromye BocrpuaTiHe MHGopManuu 00yYaIOMMKCS MHBAIWAAMH U JIMIAMH C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH
3JI0POBbSL:

- CO3JIaHME TEKCTOBOW BepcHU JIOOOr0 HETEKCTOBOTO KOHTEHTA JUIl €ro BO3MOXHOIO IpeoOpa3oBaHUs B
aNbTepHAaTHBHBIC OPMBI, YI0OHBIE ISl pa3JINUHBIX TOJIB30BATEINCH;

- CO3[aHNE KOHTEHTAa, KOTOPBHIH MOXXHO IpPEACTaBHTh B Pa3IMYHBIX BUAAX 0€3 MOTEPH AAHHBIX MIM CTPYKTYDBI,
NPEAYCMOTPETh BO3MOXKHOCTh MAaclITAaOMPOBAaHUSI TEKCTa M HM300pakeHHMH Oe3 IOTepu KadecTBa, IPeryCMOTPETh
JIOCTYITHOCTh YIPaBJICHUS] KOHTEHTOM C KJIaBHATYpBI;

- CO3/1aHKE BO3MOXHOCTEH U151 00YyUYaromuxcsi BOCIIPUHUMATD OJHY M Ty K€ HH()OPMALUIO U3 Pa3HBIX HCTOYHHUKOB -
HarpuMmep, TaK, 4TOOBbl JMIA C HAapyLICHUSMH ClyXa IMOJy4ald HHPOPMAIMIO BU3yalbHO, C HApYIICHHSAMHU 3pEHUS -
ayJIMabHO;

- TNpHUMEHEHHWE IIPOTrPaMMHBIX CpEICTB, O0ECHEYMBAIOIIMX BO3MOXXHOCTb OCBOCHUS HABBIKOB M YMEHHH,
(opMHpYEMBIX AWCHMIUIMHOM, 3a CYET aJbTEPHATHBHBIX CIIOCOOOB, B TOM 4YHCJIE BHUPTYaJbHBIX JaOOpaTOpui W
CUMYJISILIMOHHBIX TEXHOJIOTHH;

- NpUMEHEHHE [MCTAaHLUMOHHBIX O00pa30BaTEJbHBIX TEXHOJOTWH Uil mepenadyn WHGOpMAaLUH, OpraHU3alUN
pa3iMuHbIX (POPM MHTEPAKTHBHON KOHTAKTHOW pabOThl 00ydYarolierocs ¢ IMpenojaBaTeiieM, B TOM YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITh MCHOJIB30BAaHbI ISl IIPOBEICHMS BUPTYAJIbHBIX JICKIMH C BO3MOXKHOCTBIO B3aMMOIEHCTBHSI BCEX
YYaCTHUKOB TUCTAaHLIIMOHHOTO OOy4eHUsI, IPOBEACHHUS CEMHUHAPOB, BBICTYIUICHHS C JIOKJIaJaM{ M 3aIlIUTHl BBIIIOJHEHHBIX
paboT, IpOBEAEHHS TPCHUHTOB, OPraHN3aIMN KOJIEKTUBHOH paboTHI;



- TOpUMEHEHHE JHUCTAHIMOHHBIX OOpA30BATENbHBIX TEXHOJIOTHH JUIsi OpraHu3anud  (OpM TEKyHmero W
MPOMEXYTOYHOTO KOHTPOJIS;

- YBEJIWYCHHE TMPOJOJDKUTEIBHOCTH CHaYdl OOydYarolm[MMCS HHBAJIMJAOM WM JIMIOM C OrPaHUYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBbsi (JOPM IPOMEKYTOYHOM ATTECTAI[MU 110 OTHOIICHUIO K YCTAHOBJIEHHOMN MPOIOJKUTEIBHOCTH UX
ciauu:

- MPOAOJKUTEIBHOCTH Cllauu 3auéTa WIIM dK3aMeHa, [POBOJAMMOrO B MHCHMEHHOU (opme, - He Gosee yem Ha 90
MHHYT;

- MPOJIOJDKUTEIBHOCTH MOJrOTOBKH 00YyYaromierocst K OTBETy Ha 3auyére WM HK3aMEHE, MPOBOAMMOM B YCTHOM
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJKUTENLHOCTH BRICTYIUICHUS 00YUarOIIErocs MpH 3allUuTe KypCcoBOil paboThI - He OoJiee ueM Ha 15 MUHYT.

IIporpamma cocrtaBiena B cooTrBercTBuHM ¢ TpeboBanusMu PI'OC BO u ydeOHBIM IIJJAHOM IO HAMPABICHHIO
44.03.01 "Ilemarorugeckoe oOpazoBanue U MPOGUITIO TOATOTOBKH " TeXHONIOTHS U POOOTOTEXHUKA" .
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1. CooTBeTCTBHE KOMIETEHIMIi MUIAHUPYEMBIM pe3yJibTaTaM 00yueHHs] 0 JHCHUILTHHE (MOIYJII0)

Koa u HammeHOBaHue
KOMIECTCHINHN

I/IHZ[l/lKaTopbl JAOCTHIKCHUSA
KOMIICTCHIIMHU

OuneHo4HbIe cpeacTBa TEKYIIEro KOHTpPOJId U
l'lpOMe)KyTO'—lHOﬁ aTTeCTalluv

YK-2 Crocoben
OTIpENICIATE KPYT 3a/1a49 B
paMKax MocTaBJIEHHON
1M U BEIOUpaTh
ONTUMAJILHBIE CIIOCOOBI
UX PEUICHHUS, UCXOIS U3
JIEHCTBYIOIIUX MPABOBBIX
HOPM, UMEIOIINXCS
pecypcoB U
OrpaHUYEHUN

3HaTh METOIUKNA CHCTEMHOTO
MTOIX0JIA JJIsl PEIIEHUS CTaHIaPTHBIX
1 HECTaHJIapTHBIX YUeOHBIX 3a7a4 110
OCHOBHBIM pazJiejlaM MaTeMaTHKH
YMeTh 0CyIIeCTBISATh TOUCK,
KPUTUYECKUI aHaJIn3 U CUHTE3
HH(POPMAIIUU 10 OCHOBHBIM
paszenam MaTeMaTUKH; IIPUMEHSTh
CHUCTEMHBIN TIOJIXO/] IJIs1 pELIeHHs
CTaHJAapPTHBIX U HECTAaHAAPTHBIX
Y9IeOHBIX MaTeMaTHYECKUX 3314
Biangers HaBBIKAMHM IOKCKA,
KPUTHYECKOTO aHAJIM3a U CHHTE3a
WHPOPMALIUH TI0 OCHOBHBIM
paszenaM MaTeMaTHKH; OCHOBHBIMHU
METOaMH ITOCTAHOBKH,
HCCIICIOBAHUS U PEIICHUS YIeOHBIX
MaTeMaTHYECKHUX 3a/ad.

Texkymuii KOHTPOJIb:

Koumponvnas paboma no memam:

Tema 1. JIuneiinas anredpa

Tema 3. BBenenue B ananu3. [Ipenensr.
IHucvomennas paboma no memam:

Tema 4. Iluddpepennmansuoe ucHUCIeHNe HYHKIUNA
onHou nepemeHHou. Tema 5. MHTerpanbHoe
ucuucienue QyHKIUA o qHOM nepemenHoi. Tema 6.
JuddepenunansHoe ncuncinenue GyHKIUH
HECKOJIBKUX IepeMeHHbIX. Tema 7. MHTerpansHoe
ucumuciaeHue QyHKIUH HECKOJIBKIX TEPEMEHHBIX.
Yemmuuwuii onpoc no memam:

Tewma 1. JIuneitnas anreOpa

Tema 2. AHanuTH4eCKasi T€OMETPUS

Tema 4. IuddepermmanbHoe ueancaeHne GyHKINH
OJIHOM MepeMEHHOM

Tema 6. [luddepeninanbHoe ucUUCaCHUE GYHKIUT
HECKOJIbKUX TIEPEMEHHBIX

Tema 7. UHTerpanpHoe ucuucieHne GyHKIHUNR
HECKOJIbKUX TIEPEMEHHBIX

Tema 8. Psaapt

Tewma 9. IuddepeHimanbHple ypaBHESHHS
ITucomennoe oomawnee 3adanue no memam: Tema 8.
Panel

Tema 9. uddepeHimanbHple ypaBHESHHS
IIpome:xxyTounas aTTecTanus:

3auem

OIIK-8. Criocoben
OCYIIECTBIIATh
MeIarOrMYECKYI0
JIESITEILHOCTh HA OCHOBE
CHCIMATBHBIX HAYYHBIX
3HaHUK

3HaTh BO3MOXKHOCTH IIPUMEHEHUS
MaTEeMAaTHUYCCKOTO amnmnapara u
KOMIBIOTEPHBIX HHCTPYMEHTOB TIPU
MOWCKe UH(pOpMAIUK, aHATTU3E U
PEIICHUH CTAHAPTHBIX U
HECTAHIAPTHBIX YYCOHBIX U
MPAKTUICCKUX 3a]1a4 [0 OCHOBHBIM
paszenam MaTeMaTuKu

YMeTs GOopMUPOBATE y
00y4aroIMXCsl HABBIKK TIPUMEHEHUS
MaTeMaTHYeCcKOro arrapara u
CTaH/IaPTHBIX KOMIIBIOTEPHBIX
HHCTPYMEHTOB TIPU ITOUCKE
UHpOpPMAIIUH, IEPBUYHOM aHAIH3E U
PEIICHUH CTAHAPTHBIX U
HECTAHIAPTHBIX YYCOHBIX U
MPaKTUYCCKUX 3a/ia4 110 OCHOBHBIM
pasjenam MaTeMaTHKU

Bnanmeet crioco6HOCTEIO
(hopMHUPOBATE Y 00YHAIOIITUXCS
HaBBIKH PUMEHEHHUS
MaTeMaTHYeCcKOro arrapara u
CTaH/IaPTHBIX KOMIBIOTEPHBIX
HHCTPYMEHTOB U TIOMCKE
HHpOPMAIIUH, TEPBUYHOM aHAIH3E U
PEIICHUH CTAHAPTHBIX U
HECTAaHAAPTHBIX y‘{e6HLIX u
MPaKTUYCECKUX 3aJia4d 110 OCHOBHBIM
paszenam MaTeMaTHKU

Texkymuii KOHTPOJIb:

Koumponvnas paboma no memam:

Tema 1. JIuneitnas anrebpa

Tema 3. Benenue B ananus. [Ipenens.
IHucvomennas paboma no memam:

Tema 4. [Iluddpepennmansaoe ucHuciaeHne GyHKIHNA
onHou nepemeHHou. Tema 5. MHTerpanbHoe
ncuncienue QyHKuiA onHON epeMenHo. Tema 6.
Juddepennnansaoe ncancienne yHKITIA
HECKOJIbKUX NepeMeHHbIX. Tema 7. UHTerpansHoe
ucumciaeHne QyHKIUH HECKOJIBKIX TEPEMEHHBIX.
Yemmuuwuii onpoc no memam:

Tema 1. Jluneitnas anredpa

Tema 2. AHanuTHYEeCKas FeOMETPHUL

Tema 4. [luddpepenumansHoe UCHUCICHUE HYHKIMNA
OJIHOU IepEMEHHOU

Tema 6. [TluddepenimanbHoe ucUUCacHUE GYHKIUT
HECKOJIbKUX MEePEeMEHHBIX

Tema 7. MHTErpansHoe NcYuCiieHNe (yHKIHN
HECKOJIKUX TIEPEMEHHBIX

Tema 8. Psanl

Tema 9. uddepeHmanbHble ypaBHESHHS
ITucomennoe domawnee 3a0anue no memam:

Tema 8. Psabl

Tema 9. Jluddepenimansapie ypaBHEHHS
IIpoMe:kyToOUYHasi aTTeCTALUSA:

3auem




2. Kpurepun oueHnBaHusi chopMUPOBAHHOCTH KOMIIETeHIHii

Komn 3aurteHo He 3auTeHo
eTeHI| Bbicokuii ypoBeHb Cpennmuii ypoBeHb Hu3skuii ypoBeHb Hwu:xe noporosoro
us (86-100 6ans10B) (71-85 6anJ10B) (56-70 6an10B) YPOBHS
(86-100%oT1 (71-85%o0T1 (56-70%o01 (0-55 6an0B)
MaKCHMAJILHBIX 0aJ1710B) MaKCHMAaJIbHBIX MaKCHMAJIbHBIX (1o 55% ot
0aJLI10B) 0aJLI10B) MaKCHMAJIbHBIX
0aJ1J10B)

VK-2 | 3Haer METOIUKU CUCTEMHOTO | 3HAeT METOAUKU 3HaeT (parMeHTapHO He 3naer metoauku
[OAX0J1A AJIsl PEeLICHUS CHUCTEMHOI'0 MOJAX0a Al | METOAUKH CUCTEMHOTO | CUCTEMHOTO MOJX0Aa
CTaHJAPTHBIX U pelICHUs CTAHNAPTHBIX U | MOJIXOMA JJIs PEIICHUS | JJIsl PeIICHUS
HECTAaHIAPTHBIX YYEOHBIX HECTaHJIAPTHBIX YYCOHBIX | CTaHIAPTHBIX CTaHIApPTHBIX U
3a/1a4 10 OCHOBHBIM 3a/1a4 10 OCHOBHBIM (u3nveckux 3amaq., HECTaHIaPTHBIX
pasjenam MaTeMaTHKU pasaenam MaTeMaTHKU. UCTIONB3YEeT Hauboyiee | y4eOHBIX 33a7a4 MO

JormyckaeT mpoOerns! B MPOCTHIC METOJWKH X | OCHOBHBIM pa3/ieiaM
3HAaHUH OTIENbHBIX pemeHus MaTeMaTHUKH
METOIHK
YMeeT ocymecTBIsITh IOUCK, | YMEET OCYIEeCTBIATh YMeeT ocyliecTBIsITh He ymeer ocymectBisTh
KpPUTHYECKUH aHAIN3 U MOUCK, KPUTHYECKHUI MOUCK, KPUTHUECKHUIH MOUCK, KPUTHUECKUI
cUHTE3 HHPOPMAIIHH 110 aHaJIU3 ¥ CUHTE3 aHaJIU3 ¥ CUHTE3 aHaJIu3 ¥ CUHTE3
OCHOBHBIM pa3zjiesiaMm UH(POPMAIIUH T10 uHpOpPMALUY; UH(POPMALIUH T10
MaTEMAaTHKU, PUMEHSATh OCHOBHBIM pasjieiiam 3aTPYIAHSIETCS B OCHOBHBIM pasjieiiam
CHUCTEMHBIN TTOAXOT ISt MaTEMAaTHKH; MPUMECHATh | NPUMCHEHUU MaTEMAaTHKU; PUMECHATh
peIICHNS CTAaHTAPTHBIX U CUCTEMHBIH MOAXO]T IS NPUMEHSTH CUCTEMHBIH MOAXOT IS
HECTAaHIAPTHBIX YYCOHBIX pelieHus cTaHAapTHBIX CHUCTEMHOT0 MOJIX0/1a peuIeHus CTaHAapTHBIX U
MaTeMaTHIECKUX 3a7ad y9eOHBIX JUTS PEeLICHUS HECTaHIAPTHBIX
MaTeMaTHYECKUX 3a7a4d CTaHIAPTHHIX YYEOHBIX | Y4eOHBIX
MaTeMaTHIECKUX MaTeMaTHYECKUX 3a7a4
3amad, I0IycKas
OIMMOKH B METO/IaX UX
W pacueTax
Biiageet HaBbIKaMU IIOUCKA, Bnageer HaBblkKaMu Buageetuactuuno He Bnaneer HaBbIKaMu
KPUTHYCCKOTO aHaJIM3a U MOUCKA, KPUTHICCKOTO HaBBIKAMU TTOUCKA, MOUCKA, KPUTHICCKOTO
CUHTE3a HH(POPMAIIUH 110 aHaliu3a U CUHTE3a KPUTHYECKOTO aHAJM3a | aHAJIM3a U CHHTE3a
OCHOBHBIM pa3zjiesiaMm UH(POPMAIIUH 110 U CHHTE3a UH(POPMALIUH 110
MAaTEMAaTUKH; OCHOBHBIMU OCHOBHBIM pasjiesiam UHpOpMALUY; OCHOBHBIM pasjieiiam
METO/IaMU TOCTaHOBKH, (hU3MKH; CTIOCOOHOCTBIO JIOMTyCKAET ONIMOKHU B MaTEMaTHKH;
HCCIICIOBAHUS U PEIICHUS MPUMEHSTh CUCTEMHBIN BBIOOpPE METOTUK OCHOBHBIMH METOJaMU
Y4IeOHBIX MaTeMaTHIECKUX TTOIXOM JUTS PELICHUS pemIeHns CTAaHIAPTHRIX | TOCTAHOBKH,
3amad CTaHIOAPTHHIX YICOHBIX HaBBIKAMH TIOWCKA, HCCIICZIOBAaHUS U
HaBBIKAMU TIOMCKa, KPUTHYIECKOTO aHATIHM3a | PEIIeHUs YIeOHBIX
KPUTHYIECKOTO aHAJIHM3a U | ¥ CHHTE3a MaTeMaTHYECKUX 3a7ad
CHHTEe3a HHPOPMALUH 110 | WH(POPMAIHH 110
OCHOBHBIM pa3zJienam OCHOBHBIM pa3ziesiaM
MaTCMaTUuKH, OCHOBHbBIMH MaTCMaTHuKH,
MCTOJaMH ITOCTAHOBKH, OCHOBHBIMH METOJaMU
HCCIIeIOBaHUA U MOCTAaHOBKH,
penieHus: yueOHbIX HUCCIEI0BaHUA U
MaTCMaTUYCCKUX 3a1a4, peuicHus y‘IC6HLIX
UCTIBITHIBACT MaTeMaTHYECKUX
3aTpyOHEHUS B PEIICHUH | 3ajad.
HECTAaHAAPTHBIX 3a/1a4.

OIIK- | 3HaeT BO3MOKHOCTH 3HaeT 1o 3aJaHHOMY 3HaeT OTIENbHBIE He 3naer Bo3MoxHOCTH

8 MIPUMEHECHHAS AITOPUTMY BO3MOKHOCTH | 3JIEMEHTHI IPUMEHEHHUS | IPUMEHEHHS
MaTeMaTHYECKOTO anmapara PUMEHEHHUS MaTeMaTHIECKOTO MaTeMaTHIECKOTO
1 KOMITBIOTEPHBIX MaTeMaTHIECKOTO ammapara u ammapara u
HHCTPYMEHTOB TIPU ITOUCKE ammapara u KOMITBFOTEPHBIX KOMITBFOTEPHBIX
UHPOPMAIINH, aHATU3E U KOMITBIOTEPHBIX HHCTPYMCHTOB MPH HHCTPYMCHTOB MPH

peUICHUN CTaHAAPTHBIX U
HECTAaHAAPTHBIX y‘Ie6HLIX u
MPAKTUYCCKUX 3a4a4 110

MHCTPYMEHTOB IIPU
noucke HHGopManuu,
aHaJu3e U PeUIeHun

noucke uHGopManum,
aHau3e U PeUIeHun
CTaH/IapTHBIX Y4E€OHBIX

noucke uHGopManuu,
aHau3e U pPelIeHun
CTaH/IapTHBIX U




OCHOBHBIM pasjcjiaM
MaTCMaTHKU

CTaHIApPTHBIX U
HECTAaHAAPTHBIX YICOHBIX
1 TIPAaKTHYECKUX 33429 I10
OCHOBHBIM pa3zeiiam
MaTEeMaTHKHI

U MPAKTUYICCKUX 3a1a4d
110 OCHOBHBIM
pasaciaaM MaTEMaTUKU

HECTaHAaPTHBIX
y4eOHBIX U
MNPaKTHYECKUX 337134 M0
OCHOBHbBIM pasjiesiamM
MaTeMaTHKU

YmMmeeT popMupoBaTh y
00yJarOIIHUXCS HABBIKK
MIPUMEHCHHUS
MaTEeMAaTHUYECKOTO amrapara
U CTaHJapPTHBIX
KOMIBIOTEPHBIX
HHCTPYMEHTOB IIPU MTOUCKE
HHPOPMALIUH, ICPBUIHOM
aHaJIN3e U PELICHUU
CTaHAAPTHBIX U
HEeCTaHJAPTHBIX yUeOHBIX U
MPaKTHYECKUX 337134 10
OCHOBHBIM pasjienam

YMeeT no 3a1aHHOMY
anroputMy (GpopMupoBaTh
y 00y4JaronIixcsi HaBBIKU
NPUMEHECHUS
MaTeMaTH4eCKOTo
amnmapara ¥ CTaHAapPTHBIX
KOMITBIOTEPHBIX
UHCTPYMCHTOB MPH
noucke HHGopManuu,
MIEPBUYHOM aHAIIN3Ee 1
pelIeHnH CTaHAAPTHBIX U
HECTaHAAPTHBIX YICOHBIX
Y TIPAKTHYECKUX 33139 I10

YMmeer hopMUPOBATE y
00y4JaroInXCsl HABBIKH
NPUMEHEHHUS
MaTEeMaTHYECKOTO
anmapara u
CTaHJapTHBIX
KOMITBIOTEPHBIX
WHCTPYMCHTOB MPH
MOUCKe MH(OpMAIUH,
NEPBUYHOM aHAH3e U
peLICHUH CTaHIaPTHBIX
3a/]1a4 10 OCHOBHBIM
pasjienaMm MaTeMaTHKH

He ymeer hopmupoBaTh
y 00y4aronIuxcst HaBbIKH
NPUMEHEHHUS
MaTeMaTHYeCKOTo
anmnapara u
CTaHJapTHBIX
KOMITBIOTEPHBIX
WHCTPYMCHTOB MPH
noucke uHGopManuu,
NEPBUYHOM aHAH3e U
pELICHUH CTaHIAPTHBIX
HECTaHAPTHBIX
Y9eOHBIX 1

MaTeMaTUKH OCHOBHBIM pazJieiam NPaKTUYECKUX 3a]a4 1O
MaTeMaTHKH OCHOBHBIM pazJieiam
MaTeMaTHKH
Bnaneer criocoOHOCTBIO Bnaneer no 3aganHomy Bnaneer He Bnaneer
(dhopMHUpOBATH Yy ANTOPUTMY CHOCOOHOCTBEO CHOCOOHOCTBEO
00y4arommxcsl HaBbIKH CIIOCOOHOCTBIO ¢dopmupoBats y ¢dopmupoBats y

NIPUMEHEHUS
MaTeMaTHYeCcKOro amnmnapara
U CTaHIapTHBIX
KOMIBIOTEPHBIX
HHCTPYMEHTOB IIPH TIOHCKE
nHPOPMALINH, IEPBUIHOM
aHaJIN3e U PEIICHUH
CTaHIAPTHBIX U
HECTAaHAAPTHBIX yl{eGme u
MPaKTHYECKHX 3a71ad 10
OCHOBHBIM pazjenam
MaTeMaTuKu

¢dopmupoBats y
00y4JaroInXcsl HABBIKA
NPUMEHCHHUS
MaTeMaTH4eCcKOro
anmapara u CTaHIapTHBIX
KOMIIBIOTEPHBIX
UHCTPYMEHTOB IIPH
MoVCcKe MH()OpMAIH,
NEePBUYHOM aHajIu3e U
pELIeHNH CTaHAAPTHBIX U
HECTaHJaPTHBIX y4eOHBIX
Y MIPaKTUYECKHX 33]1a4 110
OCHOBHBIM pazfienam
MaTeMaTUKH

00y4arouXcsl HABBIKA
NPUMEHEHHUS
MaTeMaTH4eCcKOro
armapara u
CTaHJAPTHBIX
KOMIIBIOTEPHBIX
UHCTPYMEHTOB IIPH
MorcKe MH(OpMAIH,
NEePBUYHOM aHajIu3e U
peleHny 3aa1a4 1no
OCHOBHBIM pazjienam
MaTeMaTUKH

00y4aromuXcsl HABBIKA
NPUMEHEHHUS
MaTeMaTHIECKOTO
amnmapaTa u
CTaH/apTHBIX
KOMITBIOTEPHBIX
MHCTPYMEHTOB IIPU
TorcKe MH()OpMAITIH,
NEePBUYHOM aHaju3e U
PEHICHUU CTaHAAPTHBIX U
HCCTAaHAAPTHBIX
y4eOHBIX U
NpPaKTHYECKUX 33134 M0
OCHOBHBIM pasJiesiamM
MaTEeMaTHKH

3. Pacnpenesienue oneHOK 32 GopMbI TEKYIIEr0 KOHTPOJISI M IIPOMEKYTOUHYIO ATTECTAIMIO

Tekymui KOHTPOJIb:

3 cemecTp.

Koumponvnas paboma. Tema 1. Jluneiinas anre6pa. Tema 3. Beenenune B ananus. [Ipenenst.

MaxkcumanbsHoe koiaudecTBo 0amios mo bPC — 15 6ayos

Hucvmennass paboma. Tema 4. JlubdepennuanbHoe ucuucieHue QYHKIUN onHONH mnepemeHHO#l. Tema 5.
WurerpanbHoe cuucieHne GyHKIMNA OTHON ITepeMeHHON

MakcumanbHoe konudectBo 6amioB o bPC — 15 6amios

Yemmuwii onpoc. Tema 1. Jluneitnas anreOpa. Tema 2. Anamurnueckas reomerpus. Tema 4. nddepennuansaoe
ncunciIeHne GpyHKIMA 0THOW IEpEMEHHOM.

MaxcumansHoe kommdecTBo 6amtos mo BPC — 10 6ayioB

Iucvmennoe domawnee 3adanue. Tema 8. Pagpl. Tema 9. luddepernnansabie ypaBHEHUS

MaxkcumansHoe koimdecTBo 6amtos mo BPC — 10 6ayioB

Hroro 15+15+10+10=50 6anmos

[Tpomexxyrounas arrectanus — 3adet — 50 6asioB

[TpoMexxyTouHasi aTTecTanusl MPOBOAWTCS IIOCIE 3aBEpIICHHS HM3YYCHHs JWCUUIUIMHBI WM ee 4acTH B (opme,
ompejesieMoll y4eOHbIM IUIAaHOM 00pa3oBaTeNbHOI MPOrpaMMbl C IEJbI0 OLEHHTh paboTy 00y4YalolIerocs, CTENEeHb
YCBOGHUSI TEOPETHYECKUX 3HAHUH, YPOBEHb CPOPMUPOBAHHOCTH KOMITETSHIIHH.

[IpenonaBaTens, NPUHUMAIONINI 3a4eT oOecleunBaeT CilydailHOe paclpefesicHHe BapHaHTOB 3K3aMEHAIIMOHHBIX
3aJlaHUil MeXy OOYYaloIIMMKCS C HOMOIIBIO OWJIETOB M/WIIM C NPUMEHEHHWEM KOMIIBIOTEPHBIX TEXHOJIOTHMH; BIIpaBe



3a1aBaTh 00YYaAOIEMYCs IOTOHUTEIbHBIC BOMPOCH M JaBaTh JOMOJHUTEIbHBIC 3adaHUsI IOMUAMO TEX, KOTOPBIC YKa3aHBI
B OmteTe.

B kaxaoMm Ousere Ha 3a4er [Ba OLICHOYHBIX CPEJICTBA: YCTHBIA WMJIM MHCHMEHHBIH OTBET Ha BOIPOC M PELICHHE
3aa4H.

Y CTHBIN MM MMCEMEHHBINH 0TBET — 20 6asIoB.

Pemenne 3agaun — 30 0ayuios.

Uroro 20+30=50 6amioB.

OO1ee KoIM4ecTBO OaJUIOB MO AUCHHUILIMHE 32 TEKYIINH KOHTPOJIb M IPOMEXYTOUHYI0 aTtTecTaruo: 50+50=100
0aslIoB.

CooTBeTcTBHE 0AITIOB U OLIEHOK:

s 3auera:

56-100 — 3auTeHo

0-55 — He 3auTeHO

4. OueHOYHBIE CPe/ICTBA, MOPSAAOK UX MPUMEHEHHUSI H KPUTEPHHU OLleHUBAHUS

4.1. OueHoYHBbIE CPeICTBA TEKYLIEr0 KOHTPOJIS

4.1.1. KonrpouabHasn padora. Tema 1. JIuneiinas anreopa. Tema 3. Beenenne B ananaus. Ilpeaensi.

4.1.1.1. Ilopsiiok mpoBeAeHHUA M NPOLEAYPA OLleHUBAHMSI.

KoHTponbHas paboTta MpoBOAMUTCS B Yachl ayJUTOPHOM padoThl. OOy4arouirecs Moay4aroT 3aJaHusl JUisl IPOBEPKU
YCBOEHUSI IPOHAEHHOr0 MaTepuaia. PaboTa BhIONHAETCS B MUCBMEHHOM BHUJIE U caéTcs mpenogasarento. OIeHnBaloTCs
BJIaJICHUE MaTEPUAJIOM I10 TeME PabOThl, aHATUTHIECKUE CIIOCOOHOCTH, BJIaJICHUE METO/IAaMHU, YMEHHS U HaBBIKH,
H€O6XOI[HMI)I€ JUUIS BBITIOJTHCHUSA 3a):[aH1/1171.

4.1.1.2 Kputepuu oueHnBaHMsA

Banubl B untepaiie 86-100 % or MakcMMalIbHBIX, 13-15 0a/110B cTaBHUTCSA, eC/IH 00yYaIOLIHIiCH:

[IpaBuibHO BBIIOTHII Bee 3ananus. [IpoeMoHCTpHUpOBa BEICOKHH ypOBEHb BIIaJICHNS] MaTepHaioM. [1posiBieHb!
MIPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS ¥ YMEHHS K BBIITOJHEHUIO KOHKPETHBIX 3aJaHUMH.

Banuasl B untepBaiie 71-85% ot MakcuMalbHbIX, 11-12 0a/1710B CTaBHTCH, eCJIM 00y4alomIuiics:

[TpaBuIIbHO BBHITIOJIHUI OONBIIYIO YacTh 3aaHui. [IprucyTCTBYIOT He3HaUHUTENIbHbIE OIMOKH. [IpogeMoHCcTpUpoBaH
XOpOILINH YpPOBEHb BlaJIeHNs1 MaTepraioM. I1posBieHs! cpeiHue criocOOHOCTH MPUMEHATh 3HAHUSL U YMEHUS K
BBITIOJTHEHUIO KOHKPETHBIX SallaHPIﬁ.

Bayuibl B unTepBajie 56-70% ot MakcUMAaJIbHBIX, 8-10 6aJ1J10B cTABUTCS, €CJIH 00yUYaIOIIHIAC:

3agaHus BEINOJIHUI Oosee YeM HaroJoBUHY. IIpicyTcTBYIOT cephé3Hble ommoOku. IIpogeMoHCTprpOoBaH
YIOBIIETBOPHUTENBHBIN YPOBEHD BIaACHNUS MaTepruaoM. [IposiBICHbI HU3KHE CIIOCOOHOCTH IPUMEHSTh 3HAHUS U YMEHUS K
BBITIOJTHEHHIO KOHKPETHBIX 3a1aHUH.

Banabl B untepBale 0-55% or makcumManbHbIX, 0--7 6a1710B cTaBUTCH, ec/Id 00yyaommiics:

3aaHys BHINOIHUI MEHEE YeM HanosoBUHY. [IpogeMoHCTpUpOBaH HEyIOBIETBOPUTEIbHBIN YPOBEHD BIaICHUS
MmarepuasioM. [IposBiIeHBI HeTOCTaTOYHbIE CIIOCOOHOCTH PUMEHSTh 3HAHUS U YMEHUS K BBIITOJHEHHIO KOHKPETHBIX
3aJaHNH.

4.1.1.3. Conep:xkaHue OLIEHOYHOI0 CPeCTBA

Tpernii cemectp.

Bapuant 1

+x+2

y

1) Haiiti obnacte onpeneneHust GpyHKIHH
2) BbrYHCTUTH pEACITH:

T lg-x)

x4l x’ctg2x
limme— im T i e
1 X +16—4; 5 x>0 sin 3x 3, X x—3

3). UccnenoBath (yHKIMK Ha HEeNpepbIBHOCTH. MceienoBarh Touku paspbia. [loctpouts rpaduk 3THX GyHKIHHA

f(X)—L
IS

I -3
3 -2 4
1 4 -10

4). BEIYUCITUTD OTIPEIEITUTEND



2x, +5x, +6x; =2,
X, +2x, +5x, =4,

. X, +3x, +2x; =-1.
5). Pemuth cuctemy ypaBHeHHH 1o mpaBmity Kpamepa:

Bapuant 2
Vx+1
Y e+
1) Haiiti o6macTe onpeneneHus GpyHKIIH
2) BbIYHCTUTE TIpEACIIb:
A 2x+3-1 In(1 + 5xsin x) _
lim —=———  lim ; lim(2X = %)
54y -2 5 x>0 1gx . 3 > 3x+4
3) UccnenoBath (GyHKIHMK Ha HETIPEPHIBHOCTH. MccnemoBaTs TOUKH pa3pbiBa. [TocTpouTs rpaduk 3TuxX QyHKIHN
3%, x<0
f(x)=7" "~
x+3,x20
2 -1 3
0 2 1
31 =2

4) BorucIuTh OTpeeTINTENb
5) Pemnre cucremy NMHEHHBIX ypaBHEHUIL:

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

4.1.2. ITucbmenHas padora. Tema 4. luddepenunaibHoe ucunciaenne GyHKumii oxHoili nepeMenHoii. Tema S.
HNuTerpanbHoe ncuucieHue pyHkuuii oqHoii nepemenHoii. Tema 6. IuddepennnanbHoe ncuuciaieHue GpyHkuuii
HEeCKOJbKHUX NnepeMeHHBbIX. Tema 7. UHTerpajibHOe McuncaeHne PYHKIMIT HeCKOJbKHUX NepeMeHHbIX.

4.1.2.1. ITopsiiok MpoBeAeHUs U NMPOLEAYPA OlleHUBAHMSI.

OO6yuaroniyecs MOIy4aloT 3aJaHue 110 OCBEIEHHUIO ONPeAeIEHHBIX TEOPETUYECKIX BOIIPOCOB WIIM PELICHHUIO 3a1ay.
Pabota BBIIONHSETCS MUCBMEHHO U cAaéTes npenogaBarestio. ONEHNBAIOTCS BIaJCHIE MATEPHAJIOM II0 TeMe PaboThl,
aHAJIUTHYECKHUE CITIOCOOHOCTH, BIIaJJEHNE METOIaMH, YMEHHS U HABBIKH, HEOOXOMMBIE JUIS BHITIOIHEHHMS 3a/laHAH.

4.1.2.2 Kputepum oLleHUBaHUS

Banusl B untepsaiie 86-100 % or MakcMMalIbHBIX, 13-15 0a/110B cTaBHUTCA, eC/IH 00y4YaIOLIHIiCH:

[IpaBunbHO BRIMOIHUI BCE 3aJaHus. [IpoeMOHCTpHpOBal BBICOKHH YPOBEHB BlaJeHUs MaTepuanoM. [IposBiaeHsl
IIPEBOCXOJIHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aaHUi.

Bayuibl B unTepBajie 71-85% ot MmakcuMaibHbIX, 11-12 6a/1710B cTaBUTCS, €CJIU 00yJarommiics:

[IpaBuabHO BBHITIOIHUI OOJBIIYIO YacTh 3agaHuil. [IpucyTCTBYIOT He3HAUNTENbHBIE OMOKH. [IpogeMoHcTpupoBaH
XOPOIINH YpOBEHb BlIaieHUs MaTepuaioM. IIposBieHs! cpeHre CliocOOHOCTH IPUMEHSATD 3HAHHUS U YMEHHS K
BBITTOJTHEHHIO KOHKPETHBIX 3a/IaHHH.

Banabl B unTepBaje 56-70% ot MakcHMAaJIbLHBIX, 8-10 6a/1J10B cTaBUTCS, ecJIM 00ydarommiics:

3aaHus BHINOJIHMI Ooiee YeM HaroJoBUHY. [IpHcyTCTBYIOT cephEé3nble ommoOku. IIpoaeMoHcTprpoBaH
YJIOBIIETBOPHUTEINIBLHBII YPOBEHD BiIaeHHUs MaTepruasioM. [IposiBiieHbI HU3KHE CIIOCOOHOCTH IPUMEHSTH 3HAHUS U YMEHUS K
BBINOJIHEHHIO KOHKPETHBIX 3a/laHHH.

Baniel B untepBaie 0-55% or makcuManbHbIX, 0--7 6217108 cTAaBUTCH, ec/IH 00ydaroImuiics:

3azaHys BHINOJIHUI MEHEE YeM HanosoBUHY. [IpogeMoHCTpUpOBaH HEyIOBIETBOPUTEIbHBIN YPOBEHD BIaICHUS
MarepuasioM. [IposBiIeHBI HeTOCTaTOYHbIE CIIOCOOHOCTH PUMEHSTh 3HAHUS U YMEHUS K BBIITOJHEHHIO KOHKPETHBIX
3aJaHNMN.
4.1.2.3. Coaep:xaHue OlIeHOYHOI0 CpeacTBA
Tpernii cemectp.

Tema 4.
1 BapuaHt 2 BapuaHT
1. Haiiiute npon3BoHyto GpyHKunM 1.Haiinure npou3BoiHyI0 GYHKIMA




y=5x
a) V=2
6) V' =2,
y!_lxs
B) 3
r) y'=6x

y=—%x4+3x2—2x+11

2) Y ==5x +6x—x"+11x

>

y/z—zx5+x3—x2+llx

0)
5) Yy ==5x +6x—x",

b

r) y/:—5x3+6x—2;

8 1
/ fx)=2dx == f(x)==x"—6Inx
2.Haiinure G , €CIIn 2.Ecnu 3 , TO f/ (2)
1)12)0 paBHo...
3)34) 4
¥2 — 2
3.Ipoussoanas Gynxiuu Y =€ pasna: 3.Mpoussoanas Gpymuxuun Inx paBHa:
' 2 r_ x? r— L - i
a)y:e ; 6)y—2e : a)y xz; 6)./V 2x’
"= 2xe" ,_ 2 ;2
B) y 5 y =— y' = —
r) y! — 2X€x B) X 5 F) X
1 _Ax
y=—-—7F 4. Bropas npousBoaHast QyHKINN y=2
4.Bropast mpou3BogHas QYHKIIHH X "— 9% 1n2
paBHa: a)V = ;
1
a) yvr:_x_4; 6) y!r:2_2xln2;
_6
6 V' = x'; g V' =22,
3 2
B) y" = B x_4; " X 1
: nY'= 2% 1n4 .
r) Y "= x* .
5.BBIUUCIATE TPOU3BOIHYIO PYHKIIHH 5.BBIUUCIATE TPOU3BOIHYIO PYHKIIHH
— ¥ 2
y==xe B TOYKC X =1 y= X ln X B TOYKE
Xp =€
1) 2e 1) 2e
2) 3e , 2) 3e
3) 22e+e 3) 2In2
4)e 4) 2(1+In2)
6. 6.
(sin3x)’ _ (e™) =..
a) 6) a)ye 6) —e™*
B) 3sin6x r) 3cos3x B) e” n-e*

7. Hatigute yrimoBoi K03 GUITUEHT
KacaTeJIbHOU, MPOBEACHHOHN K TpaduKy QyHKITIH

_ 2
S(x)=Inx+x B €ro TOUKE ¢ aOCIHCCOoit

7. Hatingute yrioBoi Ko UITUEHT KacaTeIbHOM,

MIPOBeIEHHOM K rpaduKy QyHKIHH

f(x)=6-2x+15x

L X, =
B TOYKE C a0CIUCCOM

x, =1 2) 5, 6)1;
: B) 2;T) -2.
a) 1;0)0,5;
B) 3; 1) 0.
8.HalinnTe npon3BoHyI0 QyHKINT 8. Haiinure npousBoanyro pyHKIMH
fx)=2x"—¢" y=3sinx+x’ cosx

a) f/(x)zxex+6x2;
6) f/(x):6x2—e";
B) f/(x)zex—6x2;

I _ 3
n Y =3cosx—x"sinx

2 y' =3cosx—x’sinx+x’ cosx




r) f/(x)=6x2 +ex_

3 vy =3(1+x*)cosx

5 y' =31 +x*)cosx—x’sinx

2 =
9.Iponssomuas dpynxmn ¥ =1 ¥ papna: 9. Bropast mponseoanas gy ¥ = M2 papia;
’ 1 14 1
Y =17, "=2Inx. )
a) X" 6) ¥ ; a) Xy
' 2Inx ,_Inx , 2
B) Yoo 2% . 6) x?
"_ L
O
1
"
Y =T
r) 2x°

10. TlpowsBomnas pyHkunu y=1/x

10. HafiguTe TaHTEHC yTila HAKJIOHA KacaTeIbHOM,

paBHa NIPOBEJCHHOM K rpaduky QpyHKINU
_1 _L = 92y? — =
2) x 0 x? S(x)=2x"+3x -8 B TOUKe ¢ abeLuccoit 0 3.
B) 0 I') HE CyLIECTBYET a) 5; 6)4;
B) 15;1) 3.
Tema S.
BAPHUAHT 1 BAPHUAHT 2
2x+1

1. HaiinnTe nepBooOpasHyto GyHKIMN
y =sinx+cos2x

a) —Cosx—sin2x+C

—cosx+lsin2x+C
6) 2
g) cosx—sin2x+C

1. Hatigute mepBooOpaszHyto GpyHKIHH y=4e
a) 62x+l + C

6) 4e¥ 1 C
B) ze2x+l +C

[(x*+ 4)xdx

paBeH: 2. Unterpan paBeH:
2 ] "
a)x —Ex-I-E—l-C; :‘T_sz&_l_c.
)Ex—E-I-C. 24 N
= — + 4x= + [
) 5 — x4+ 3x+ C 0) ¢ ;
B -~
5) ? + -x°+ C;
J.- dx J. rix
3. x+; paBeH: 3. Elx & paBeH:
a)""“""::Iz +C a)'a"‘ B}“+ ¢
)lnlxI+C )1n|3x—8|+C
B)1n|x+2|+C; )§1n|3x—8|+C
9
dx j(zx——)dx
4. Uurerpan 4 ‘/; paBeH. .. 4. Uurerpain 1 \/; paBeH...
9 b
'[ cos3xdx I sin xdx
R 5. MHTterpan -2 aBEH:
5. Unrerpan 37 ABEH: p p
D161 5) 0 P 22 6)2 ®) 0
6. ®opmyna 6. . dopmyna

jf(X)dx = F(6) - F(a)

Ha3bIBACTCA

iudv =[w] - jvdu

a a Ha3bIBaeTCsl POPMYIION. . .




(dhopMyIIoH. ..
dx dx
7. Muterpan ° 4—5x pagen. .. 7. Unrerpan ° 4+ x? paBeH. ..
3n ks
jcos2xdx Isin 2xdx
8. MaTerpan = paBeH: 8. Uurerpan © paBeH:
a)l; 6)-1; B) 0 a)2;0)-2; B) 0

Tema 6. JIluddepennumansaoe ncuucienne QyHKIUH HECKOIBKUX TePEMEHHBIX

1. Haittu monsbI#t auddepennnan BToOporo nopsaka GyHKIUA Z = \/ sin x + \/ COS Y ,ecin X M ) HE3aBUCHMEIE
MIepEeMEHHEIE.
2. HaiiTi yacTHBIC IPOU3BO/IHbIE CIIOKHON QYHKIMH: Z , Z;

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

3. Haifti pa3Mepsl MpsMOYrOILHOIO TapaslieleNnunea Hanoobiuero odbemMa npy JaHHON mosepxsoctd O = 10 M.
0<x<11<y<2.

/ / 2,2, 2
4. Haiitu 4acTHbIC MPOU3BOAHEIC Z, , Z 4x° + 8y — 2z et 2.

y
5. UccnenoBaTh GYHKIMIO Ha SKCTPEMYM

z=2x" —x"+xp° —4x+3

Tema 7.
1. Bwrumcauts miomans GUTypsl, OTPaHUUCHHON TUHUSIMUA

x*+y*=2x, x*+y°=4x, y=x, y=0.

2. Haiitu 00beM Tena, OorpaHHYeHHOTO IOBEPXHOCTIMHU

x2+y2:4x, z=Xx, z=2Xx.

3. BrrumcnuTs mIoniane MOBEPXHOCTH KOHYCA, BRIPE3aHHOTO MUIHHIPOM

X’ +y'=z"=0, x*+y*=2x, z=0.

4. HaiitTi 00beM Tena, OTpaHHYEHHOTO MMOBEPXHOCTIMH
2 2 2 2 2 2
X +y +z° <2z, x"+y"<z°, z=0.

4.1.3. Ycrublii onpoc. Tema 1. JIuneiinas aaredpa. Tema 2. AHanurndeckasi reomerpus. Tema 4.
Juddepennnaibnoe ucunciaenue GpyHkuuii onHoii nepemenHoii.Tema 6. IuddepenuuanbsHoe ucyucjieHue
(pyHkumii HeckoJIbKUX NepeMeHHbIX. Tema 7. UHTerpanbHoe ucyuciaeHue pyHKUMi HeCKOJBKUX IlepeMeHHbIX.
Tema 8. Paasbl. Tema 9. Inddepennuanbapie ypaBHeHUs.

4.1.3.1. Ilopsinox npoBeJeHNs U MPOLEAYPA OeHUBAHUS.

Y CTHBII 0NpoC MPOBOANTCS Ha NPAKTHYECKUX 3aHATHAX. OOyUaronyecs BHICTYNAIOT € IOKIaJaM1, COOOLIEHHUSIMHY,
AOTIOJIHCHUAMMU, YIACTBYIOT B JUCKYCCHHU, OTBCUAIOT Ha BOIIPOCHI IPETIOAaBaTCIIsd. OHCHI/IBaeTCﬂ YPOBCHb ,HOMalLIHeﬁ
MOJI'OTOBKH 10 TEME, CIIOCOOHOCTh CUCTEMHO M JIOTUYHO M3JIaraTh MaTepHuall, aHaIu3upoBarTh, (HOpMyJIUpOBATH
CO6CTBeHHle NO3nI 10, OTBCYATH HA JONOJHUTEIIbHBIC BOIIPOCHI.

4.1.3.2 Kpntepun OneHMBAHUS

Bajbl B untepajie 86-100 % or MmakcumMalbHbIX, 9-10 0a/1510B cTaBUTCH, €CJIM 00ydalomuics:

B oTBeTe KauecTBEHHO pacKphLI coaepikaHue TeMbl. OTBET XOpOIIOo CTPYKTypupoBaH. [IpekpacHo ocBoeH
MOHATHIHEIHN armapat. [IpogeMoHCTpUPOBaH BRICOKHIN YPOBEHB IIOHIUMaHUs MaTeprana. [[peBocXxoqHoe yMeHHe
(hopMyIHPOBATH CBOM MEICITH, 00CYKIATh TUCKYCCHOHHBIC MOJOXKCHUS.

Bajubl B untepBaiie 71-85% ot MakcHMaIbHBIX, 7-8 6217108 cTaBUTCSH, eCJIH 00y4AIOLIHIACH:

OcHOBHBIE BOTIPOCHI TEMBI packpbul. CTpYKTypa OTBETA B IIEJIOM aJIeKBaTHA TeMe. XOPOIIO OCBOSH MOHATUHHBIN
anmapat. [IpojeMOHCTpUPOBaH XOPOLIMH YPOBEHb IIOHUMAHUs MaTepHaa. Xopoliee yMeHHe (GopMyIHUpoBaTh CBOU
MBICJIH, O6Cy)KI[aTI: JUCKYCCHOHHBIC TTOJIOKCHUA.

Bajuibl B unTepBade 56-70% ot MakCUMAJIbLHBIX, 5-6 0aJJ10B CTABUTCS, €CJIM 00yYaKOUIUiics:

Temy yactuuHo packpsii. OTBeT ciabo cTpykrypupoBaH. [loHATHITHBIN anmapaT ocBoeH YacTU4HO. [loHnmanue
OT/ICJIbHBIX MMOJIOKEHUIA U3 MaTepuaia rmo TeMe. Y IOBJICTBOPUTEIBHOEC YMEHUE POPMYIINPOBATH CBOM MBICIH, 00CYXKIaTh
JTIUCKYCCUOHHBIC TTOJI0KCHUS.



Banabl B untepBalie 0-55% ot MmakcuManbHbIX,0--4 0a/i1a CTABUTCSA, eC/IN 00yYaroluiics:
Temy He packpsur. [IOHATHIHEINA anmapaT 0CBOSH HEYJOBIETBOpUTENbHO. [loHMManne MaTteprana ¢pparMeHTapHOE
win oTcyTcTBYeT. Heymenne GpopMynupoBaTs CBOM MBICIH, 00CYKIATh TUCKYCCHOHHBIE MOJT0XKEHHS.
4.1.3.3. Coaep:xaHue 0lleHOYHOTO CpPeaCTBA
Temnr 1,2, 4
. Onpenenenne IpOU3BOTHON.
. YpaBHeHHs KacaTeJIbHOU 1 HOpMaJIu.
. [Ipon3BosiHast CyMMBI, IPOU3BEACHHSI, YACTHOTO, CIIOKHOM 1 00paTHOH QyHKINH.
. [Ipon3Bo/iHBIE OCHOBHBIX JJIEMEHTAPHBIX (DYHKLHIL.
. [Ipon3Bo/iHBIE BBICIINX MOPSAKOB.
. ®opmyna Jleiiouuna. [TapameTpudecku 3aaanHbie QYHKIUN U UX audHepeHIupoBaHue.
. CpaBHEeHHE OCCKOHEYHO MaJIbIX.
. Ces13p muddepeHIana ¢ Ipon3BOTHOM.
9. MuddepeHiman cnoxHOH QYHKITUH.
10. TuddepeHnnansl BRICIINX MOPSAKOB.
11. Teopemsl @epma, Posust, Jlarpanska, Komu.
12. IpaBusno Jlonurans.
13. Bo3pacranue u yOpIBaHHE (QYHKIIMH Ha MTPOMEXKYTKE.
14. HeoOxoanMoe eIMHCTBEHHOE YHCIIO M IOCTATOYHBIE YCIOBHUS MaKCUMyMa U MHHUMYMa.
15. Beimykisle QyHKITUH.
16. Touku neperuda.
17. ACUMOTOTHI.
18. TlepBooOpasHas ¢HyHKINS U HEONIpeAeIeHHBII HHTETpall.
19. ColicTBa HEOIIPEAEIEHHOTO HHTETpAa.
20. MHTerprpoBaHre TPAaHCUCHACHTHBIX (DYHKIIHH.
21. CpoiicTBa ONpEAEICHHOTO HHTErpaa.
22. Teopema o cpeiHEM 3HAYEHUU.
23. OnpeneneHHbIN UHTETpall C MEPEMEHHBIM BEPXHUM IMIPEEIIOM.
24. ®opmyna Herorona-JlelibHuna.
25. BeruncieHne mIOMaan B ICKapTOBBIX U MOJSIPHBIX KOOPAWHATAX.
26. Beruncienne 06beMOB.
27. lnvHa u quddepeHmnman IyTi.
28. HecoOcTBeHHBIE MHTETPAIBI ¢ OECKOHEYHBIMH TTPeIeTIaMi HHTETPUPOBAHHS.
29. Ilpsimast Ha TUTOCKOCTH.
30. Paznuanbie hopMBI ypaBHEHHUI MPSIMOIT HA TUTOCKOCTH.
31. Yroa Mexy OpsMbIMH.
32. PaccTosiHHE OT TOYKH JI0 MPSIMOIL.
Tewmnr, 6,7,8,9
1. YacTHbIe IPOU3BOIHBIE.
2. Nuddepenuupyemocts u nuddhepeHIua.
3. luddbepenippoBanue CIoKHON QyHKIIUH.
4. HesiBHBIE (QYHKIIHH.
5. KacaTenpHast INIOCKOCTh M HOPMaJTb K TOBEPXHOCTH.
6. J1BoiiHOM MHTErpaJl.
7. Beruncnenne JBOHHOTO MHTETrpajia HOBTOPHBIM HHTETPHPOBAHKEM.
8. 3ameHa nepeMeHHbIX B IBOITHOM MHTETpaie.
9. Ilpuno>xeHust TBOMHBIX UHTETPAJIOB.
10. TpoitHo#t uHTETpA.
11. 3ameHa IepeMeHHBIX B TPOIHOM HHTETpale.
12. TIpunokeHus TPOMHBIX HHTETPAJIOB.
13. TToHsITHE YUCIIOBOTO pAJa U €r0 CyMMBI.
14. CrnosxeHue psiioB. Y MHOXKEHHE psiia Ha YHCIIO.
15. HeoOxommMoe ycIoBHE CXOIUMOCTH YHCIOBOTO psifa. [apMOHHYIECKHIA P,
16. CpaBHEeHHE PSAIOB € MOJOKUTEIbHBIMU YJICHAMHU.
17. 3apaun, npuBomsmue K A hepeHInanIbHbBIM yPaBHEHHSM.
18. O6bikHOBEHHBIE MU (hepeHInaTbHbIE YPaBHEHNS U UX peleHns. HauanbHble ycaoBusL.
19. YpaBHeHus ¢ pa3aensomuMICcs IEPEMEHHBIMU.
20. O1HOPOJHBIE YpPaBHEHHUS.
4.1.4. IlucomenHoe nomanHee 3aganue. Tema 8. Pagel. Tema 9. luddepeHuuanbHble ypaBHEeHH.
4.1.4.1. Tlopsaaok npoBeaeHUsIM NPOLEAYPA OLeHUBAHUS.
OOyuaromyecs: MOIy4aroT 3aJaHUE [0 OCBEILCHUIO ONPENEIEHHBIX TEOPETHUECKUX BOTIPOCOB MM PEIICHHIO 3a/1a4.
Pa6ota BBITIONTHSIETCS] MUCBMEHHO A0Ma U cAaéTes npenogaBarento. OLEHNBAIOTCS BIaJICHHE MaTEPHAIOM 0 TeMe paboThl,
aHAJTUTHYECKHUE CIOCOOHOCTH, BIaJCHUE METOJaMH, YMEHUS X HABBIKH, HEOOXOMMBIE JUIs BHITIOHEHHMS 3alaHUN.

0NN AW



4.1.4.2 Kputepuu olleHUBaHUSI.

Banabl B untepBajie 8§6-100 % ot MakcuMaJIBHBIX, 9-10 0a/1J10B CTABUTCS, €C/IM 00y4arOIuics:

[IpaBUIIBHO BBHITIOJTHEHBI BCE 3aAaHUs. [IpoIeMOHCTPUPOBaH BBICOKHH YPOBEHb BIaJCHUS MaTepHanoM. IIposiBieHb!
MIPEBOCXO/IHBIE CIOCOOHOCTH MPUMEHSTH 3HAHNSA M YMEHHS K BBITOJHEHUIO KOHKPETHBIX 3aJaHUH.

Banasbl B unTepBaie 71-85% ot MakcuMaJbHBIX, 7-8 0aJ1J10B cCTaBUTCS, €CJIM 00y4alolmiics:

[IpaBuibpHO BHITIOTHEHA OOJIBINAS YaCTh 3a4aHui. [IpUCYTCTBYIOT He3HAYNTEIbHEIE OMNOKH. [IpomeMoHCTpHpOBaH
XOpOIIMH YPOBEHb BllaJicHHs1 MaTeprajioM. [IposBieHs! cpetHue criocOOHOCTH MPUMEHATh 3HAHUS U YMEHUS K
BBITIOJTHEHHMIO KOHKPETHBIX 33/1aHHH.

Bananl B unTepBaje 56-70% o1 MakCHMAJIbLHBIX, 5-6 621108 cTaBUTCSH, ecJIH 00y4arONHiics:

3aaHus BHINOJIHEHBI OoJiee ueM HanosioBuHY. [IpucyTcTBYyIOT cepbés3nble ommbku. [IporeMoHcTpupoBaH
yﬂOBHeTBOpI/ITeHbHLIﬁ YPOBCHDL BJIaJICHHUA MaTCPUATIOM. HpO)IBJ'ICHI)I HHU3KHC CHOCO6HOCTI/I MMPUMCHATH 3HAHUA U YMCHUS K
BBITIOJTHEHUIO KOHKPCTHBIX 33}13HI/II71.

Banbl B unrepBaiie 0-55% or makcumManbHbIX,0--4 0a/L1a CTABUTCH, €CJIH 00yYaIOLIHIiCs:

3amaHust BRIIOJTHEHBI MEHEE YeM HarosoBHHY. [IposeMoHCTprpOBaH HEyIOBIETBOPUTEIBHBIH YPOBEHD BIIAACHHS
MmarepuanoM. [IposBIeHBI HeIOCTATOYHbIE CIIOCOOHOCTH MPHUMEHSTh 3HAHUS U YMEHUS K BBIITOJHEHHIO KOHKPETHBIX
3aJaHuH.

4.1.4.3. Copep:xaHue O1IeHOYHOI0 CpeacTBA.

Tema 8: psaabl.

1. Tlonb3yschk ompeseneHneM, HCClaea0BaTh Ha CXOIUMOCTh U HAWTH CYMMY psija.
d 1

1 (2n=1)(2n+1)

2. HccnenoBaTh Ha CXOAUMOCTD C TOMOIIIBIO MPU3HAKOB:

S i > 2n—1

2sin—; > o

a) cpaBHeHHst =1 0) Nanambepa "=! (~2)
&1 (n+l) © ]

b

onlnn

n
B) Ko #=! 3 " J ) unrerpanbroro

) _1 n+l
z( )

3. MHccnenosats psig Ha aOCOJIIOTHYIO, YCIOBHYIO CXOAUMOCTD 7= 2n+l
0 \/g n
S0,
4.  OmnpenenuTs 001aCTh CXOAUMOCTH psfa = */;
0
n n
> 10" x

5. Haiiti nHTEpBAN, PaaMyC K 06IACTH CXOMMOCTH CTENEHHOTO psga =]

6. TIlome3ysch pasnosxeHueM B psf Teiliopa OCHOBHBIX 3JI€MEHTAPHBIX (QYHKIINH, pa3no>1<1/1TL B psx Teinopa B
. X x)=Inx,x, =1
OKPECTHOCTH yKa3aHHO# Touku ~ 0 (QyHKIHUIO J(x) >0 .
0 2n—1

zx

7. HaiiTi cymMMy cTemeHHOTO paja "= 2n—1 .

Tema 9: IuddepenunanbHble ypaBHeHUs!

Bapuant — 1.

BapwuanT — 2.

1. O6mmM pemenneM auddepeHnnaTbHOTo
X

ypaBHeHus Y
SBIIACTCS QYHKITUS:
@y=e +Cx+GC
byy=¢e+C
©y=Ce +0C

my _
1. VpaBHerue Bua F(x,y",y")=0
JIOMyCKAET HOHMKEHHE TIOPSIKA C HOMOIIBIO 3aMEHbI:
/
(a) Y= z(x)
(b) Y, = z(x)
©)y' =x-z(x)

2. Kakoe YpaBHCHUC MOJYHYaCTCs TOCJIC 3aMCHbI
’ 4 _ "2
y =Z(X)H3 ypaBHEHUS yy + y - (y )
’ 2
(a) yZ + y =Z
(b) yzz' + y =27

2. Kakoe ypaBHEHHE MOTY4aETCs MTOCTE
MOHIDKEHUS TIOPSIJIKA U3 YPaBHEHHS

y" + y'tgx =sin 2x

(a) ¢ pa3aensIFONMMUCS TEpEMEHHBIMU

(b) ogHOpOIHOE

(c) nmuHeitHOE




(© Y2 +y=y’

3. Kakoe ypaBHEHHE TIOTYJIaeTCs IMOCIe
TTOHMKECHUS TIOPSIKA 3 YPaBHEHUS

! ’ !
yr=l Y
X x X
(a) ¢ pa3aensIomMUMUCS TepeMEHHBIMU
(b) onHOpOHOE

(c) nuneHOE

3. JIu"eiHOe OTHOPOTHOE YPAaBHEHHE TPETHETO
TIOPSi/IKa UMEET BU/:

(a) aOyIV +tay"+a,y" +a3y'+a,y=0
(b) ay" +a,y"+a,y" +ayy=f(x)

© a,y"+a,y"+a,y +a,y=0

4. InddepeHnraabHOMy ypaBHEHHIO

y'= 4y = 0 cooTBeTCTBYET XapaKTEPHCTHIECKOE

YPaBHCHHUE:
(a) A= 4A =0
(b) 2A—4=0
(c) M- 4=0

4. InddepeHnraabHOMy ypaBHEHHIO
+ 3y = 0 COOTBETCTBYET XapaKTEPHCTHIECKOE
ypaBHEHHE:

(@) M+30L=0
(b) A*- 32 =0
(c) P +3=0

5. ano nuddepeHnmanbHOe ypaBHEHHE
}/ "+ 2y/ +y = 0. Ykaxure Bce KOpHU
COOTBETCTBYIOIIET0 XapaKTEPUCTHIECKOTO YPAaBHEHNUS:

(@)1= 1
(b) % =—1
(C)}\,IZ}\Q:-I

5. lano nqu¢depeHnmanbHOe ypaBHEHHE

y/+4y"+3y = 0. Vkaxure Bce KopHHU
COOTBETCTBYIOIIET0 XapaKTEPUCTHIECKOTO YPAaBHEHNUS:

(a)M: 1,}\42:3

by ==-3A=-1

(c)}L]:()}\Q:'l,}L}:'3

6. Pemmuth ypaBHEeHHE

2x—4y+6)dx+(x+y—-3)dy=0

6. Pemuth ypaBHEeHHE

2x+y+Ddx—(4x+2y-3)dy=0

4.2. OneHoYHbIE CPeICTBA NPOMEKYTOYHOH aTTecTaluu

3auer

[o mucnuniMHe NperycMOTpPEH 3a4eT B TPETHEM M YETBEPTOM CEMECTpax. 3adeT MPOXOJMT No OuieraM. B kaxmom
Ousere OAWMH TEOPETUYECKHH BONPOC M OJHA 3ahada. 3adyeT MPOBOJMTCS B YCTHOM, MUCHMEHHOW WIIM KOMIBIOTEPHOH
¢dopme. OueHuBaeTcsi BIaJICHHE MaTEpUAIOM, €ro CHCTEMHOE OCBOCHHE, CIOCOOHOCTh NPHMEHSTh HY)KHBIC 3HAHMS,
HaBBIKM U YMEHUS NPU aHaJIU3e MPOOIEMHBIX CUTYallMH U PEIICHWH NMPAaKTUYECKUX 3aaHuil. OueHnBaeTcsi CriocoOHOCTh
aHAJTM3UPOBATh MAaTEMAaTHIECKHE 3aJa49H, BBIIEIA ATAMBI €€ PEIIeHNs, ASHCTBUS 10 PELICHHUIO 33/1a4, 3HAHHE OCHOBHBIX
pa3zenoB MaTeMaTUKHA (MaTeMaTHYECKUA aHAIM3, aHAIUTHYECKas TE€OMETPHs U JIMHeWHas anreOpa, mudQepeHnnaibHbie
ypaBHEHHsI), B 00beMe HEOOXOIUMOM I OCYIIECTBICHHUsSI NPO(EeCcCHOHATbHO-IIENarOTHIeCcKO e TeIbHOCTH, 3HAHHE
pOJM MaTeMaTHKH M MEPCIEKTHB €€ NPUMEHECHUS B €CTECTBEHHbBIX HayKaxX. OIeHHBAeTCs YMEHHE HaXOIUTh, KPUTHUECKH
aHAJIM3MPOBATh U BHIOMpPATh MHMOPMALIUIO, HEOOXOIUMYIO ISl PEIICHHs TIOCTABICHHON 3a/1a4i, IPUMEHSTH ITOJTydeHHBIE
TEOpeTHYEeCKHe 3HAHMs Ha MPaKTHKe, GopMynnpoBaTh MPUKIIAIHbIE IPOOJIEMBI Ha SI3bIKE yPaBHEHHH, CUCTEM YPaBHEHU,
HEPaBEHCTB, Ipa)UUeCKUX TMPEACTABICHUM, BIaJCHUC HABBIKAMH I10 DCIICHUI0 CUCTEM JIMHCHHBIX YpaBHCHHM, IO
HAXOXKJCHHUIO MIPECIIOB MOCIEI0BATSILHOCTEH 1 QYHKIHIA, 110 MeToaaM TuddepeHITHpoBanns (yHKIMN, IO BEIYUCICHHIO
MHTETPaJIoB, pelIeHNI0 AU PepeHINaIbHBIX YPaBHEHUI, YMEHHE MPUMEHSTD MOJY4YCHHBIE ClIelUaIbHbIC HayYHbIC 3HAHUS
IIpyu pCUICHUU 3a1a4, BJAaACHUC MTPEACTABICHUAMU O CBA3U MAaTECMATUYCCKOI0 aHajin3a CO HIKOJIbHBIM KYpCOM MAaTEMATHUKH,
METOJaMH Hay49HO-II€arOrMYeCKOr0 UCCIIeIOBAHMUS.

4.2.1. YcTHBIN WIN IMCbMEHHBIH 0TBET HA BONPOC

4.2.1.1. Ilopsiok npoBeAeHUSIN NPOLEAYPA OLeHUBAHUS.

YCTHBIN MM TMCHbMEHHBIH OTBET Ha BONIPOC HAIPAaBJICH HA MPOBEPKY 3HAHUH OCHOBHBIX Pa3/ielioB MaTEMaTHKH.

4.2.1.2. Kpurepuu oueHMBaHUsl.

Banbl B untepBaiie 86-100 % or makcumMaibHbIX, 17-20 0a/L10B CTaBUTCH, €C/IM 00ydalomuics:

B oTBeTe KauecTBEHHO PAaCKpBUI cosiepkaHie TeMbl. OTBET XOPOLIO CTPYKTypHpOBaH. [IpexpacHo ocBoeH
HNOHATUMHBIN annapat. [IpoleMOHCTpUpPOBaH BEICOKMH ypOBEHb IOHUMaHUs MaTepuana. [IpeBocxonHoe ymenue
(hopMyITHpPOBATh CBOM MBICIH, 00CYXIaTh TUCKYCCUOHHBIE TIOJIOKEHUSI.

Bayuibl B unTepBajie 71-85% ot makcumMaabHbIX, 14-16 6a/J10B cTAaBUTCS, €CJIN 00yJaKOIIUiiCs:

OcCHOBHBIE BOTIPOCHI TeMBI Packpbul. CTPYKTYypa OTBETA B IIEJIOM aJIeKBaTHA TEME. XOPOIIO OCBOSH TMOHATHHHBIN
anmapat. IIpoJjeMOHCTPHPOBaH XOPOLINH YPOBEHb IOHUMAHUS MaTepHana. Xopolee yMeHre GopMyIHpOBaTh CBOU
MBICJIH, 00CYKIaTh JUCKYCCHOHHBIEC TOJOKEHHUS.

Banuel B untepBaie 56-70% ot MakcuMalbHbIX, 11-13 6ai10B cTaBUTCA, e/ 00ydaromuiics:

Temy wacTnuno packpbur. OTBeT c1a00 cTpyKTypupoBaH. [IoHATHITHBIH anmapaT ocBoeH yacTudHO. [ToHnmanue
OTJEJbHBIX MOJOXKEHUH 13 MaTepHalia 1o TeMe. Y J0BJIETBOPUTENBEHOE YMEHUE (POPMYIUPOBATH CBOU MBICIH, 00CYKIaTh
JIUCKYCCUOHHBIE TOJIOKEHUSL.

Banael B unrepBaie 0-55% or makcumanbHbix, 0--10 6a110B cTaBUTCA, ecIH 00yYarOLHIiCs:

Temy He packpsul. IIOHATHIHEINA anmapaT 0CBOSH HEYOBIETBOpHUTENbHO. [loHMManne MaTteprana ¢pparMeHTapHOE
win oTcyTcTBYeT. Heymenne GpopmynupoBats CBOM MBICIH, 00CYXIATh JUCKYCCHOHHBIE MOT0XKEHHS.



4.2.1.3. OnleHoYHbIE CpeacTBA.
Bonpocs! 1J1s1 yCTHOT0 MJIM MHCbMEHHOT0 0TBETa
TIpsimast Ha TIIOCKOCTH.
Paznuansie GopMBI ypaBHEHUH MPSIMOI Ha TNIOCKOCTH.
Y01 MeXIy IpsIMBIMU.
PaccrosiHue oT TOUKM A0 IPSMOHM.
IIpsiMas ¥ MIOCKOCTh B IPOCTPAHCTBE.
VYpaBHEHHE INIOCKOCTH U IPSIMOM B IPOCTPAHCTBE.
VYros MexXay MIOCKOCTAMU.
Yroa Mexay npsMbIMU.
Yroa Mexay npsMOM U INIOCKOCTBIO.
KpuBble BTOpOro nopsiaka: 3JuiIic, rumnepoona, napadoa.
[TonsTe BepxHel U HIXKHEN IpaHel.
Oo0mree moHATHE (DYHKITUH.
ITpexen nocienoBaTeNLHOCTH, IEPBOE ONPEIEIICHHE Tpeena (GyHKIUH B Touke (1o ['eiine), onpeneneHme
npenena Gyakun B Touke o Komm. Teopema bonpano-Betiepmrpacca.
9. Omnpenenurent.
10. Matpuup!.
11. Cucremsl TMHEHHBIX ypaBHEHHUI.
12. BekTopsl.
13. CxanspHOe IPOU3BEACHUE BEKTOPOB.
14. BexTopHOE POHM3BEICHIE BEKTOPOB.
15. CmemmanHOE TIPOM3BEICHHE BEKTOPOB.
16. Onpenenenue npou3BogHON. Ee reoMeTpudyecknii 1 MEXaHUYECKUN CMBICIL.
17. IIpousBoaHasi CyMMBI, IPOU3BECHNUS, YACTHOTO.
18. Onmpenenenue npousBogHoN. Ee reoMmeTprudeckuil 1 MEXaHUUECKUN CMBICIL.
19. I1pon3BoHBIE BEICIINX HOPSAKOB, TAPAMETPUUECKH 3aJaHHBIX (YHKIHH.
20. Incpdepennnarn.
21. Iuddepennnan cioxuont Gpynkumu. AnddepeHnnanst BEICIIHUX TOPSIKOB.
22.TlpaBwuio Jlomwurans.
23. Teopemsl o npenenax GyHKITHAH.
24. Tlpenen cinoxHOU QYHKITHH.
25. TlepBbIit 3aMevaTEIbHBINA TIPEIEI.
26. IlepBooOpazHast GYHKITUS U HEOTPEACICHHbBIN HHTETpal.
27. CBolCTBa HEOIPEIECIICHHOTO HHTETpaIa.
28. Tabnuia OCHOBHBIX HHTETPAJIOB.
29. HTerpupoBaHue MOACTAHOBKOMN U 1O YaCTSIM.
30. MHTerpupoBanne pauuoHaIbHbBIX (QyHKIUIL.
31. MHTerpupoBaHne NpOCTEHIINX UPPALUOHAIBHBIX U TPAHCIIEHACHTHBIX (DYHKITHH.
32.3anaun, NpUBOAAIIKE K MIOHATHIO ONIPEIENIEHHOTO HHTErpaa.
33. OnpeneneHHblil UHTErpal.
34. Cymmst lapOy.
35. CyiiecTBOBaHHUE OINPENEIECHHOIO HHTETpaa.
36.Ilnomans NOBEPXHOCTH BPALLCHUSI.
37. IIpuioXeHHs OTIPEISIIEHHOT0 MHTETpaia B (pu3uKe.
38. YacTHble MPOU3BOIHBIE.
39. JTuddepenimpyeMocts u quddhepeHma.
40. MuddepeHiupoBanue CIOKHON HYHKIIUH.
41. HesBHbIe QyHKIHH.
42. KacartenpHas INIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH.
43. JIBOitHO MHTETpal.
44. BpruucineHue ABOMHOTO HHTETpalla IOBTOPHBIM HHTETPHPOBAHHEM.
45. 3aMeHa epeMeHHBIX B IBOMHOM HHTETpale.
46. TlpunoxeHust IBOMHBIX HHTETPAJIOB.
47. TpoliHo#l uHTErpal.
48. 3aMeHa epeMEeHHBIX B TPOMHOM HMHTErpae.
49. IlpunoxxeHus TPONHBIX UHTETPATIOB.
50. TlonsiTHe YUCIOBOrO psja U €r0 CyMMBI.
51. Cnoxenwue psioB. Y MHOKEHHE psijia Ha YHCIIO.
52. T'eomeTpuyeckast IpoTrpeccusl.
53. Heo0xomumoe ycloBHE CXOIMMOCTH YUCIOBOTO psifa. ['apMOHIMYECKHA psiL.
54. Kpurepuii Kommn.
55. CpaBHeHHE PSAIOB C MOJOKUTEIHHBIMU WICHAMH.

PN PR LWDNDANR WD =



56. ITpusnaku Jlanmambepa u Komu.

57. 3HakouepenyIOmuecs PsiIbl.

58. 3amaum, npuBoIAIIKE K AP EPEHIINATHHBIM YPaBHEHHUSM.

59. OOGnIkHOBeHHBIE A PepeHnranbHbIe ypaBHEHNS U UX pemeHns. HaganbHeIe ycaoBus.
60. YpaBHEHUS C pa3IeISIONIUMICS TePEMEHHBIMH.

61. OmHOpOAHBIEC ypaBHECHUS.

62. JluHeliHble ypaBHEHHs IEPBOTO MOPSIKA.

63. VYpaBHeHUS B NOJHBIX Au(depeHmanax.

4.2.2. Pemienue 3anau

4.2.2.1. Tllopsiiok NpoBeAeHUAN NPOLEAYPA OLeHUBAHUS.

[Ipeanararorcs 3a7a4u Ha IIPOBEPKY CIIOCOOHOCTEH aHAIM3UPOBATh MAaTEMAaTHUECKHE 3a/1a4H, BBIJIEIISIS ATAIIBI €€
peuicHus, }leﬁCTBHX IO pCIICHUIO 3a1a4u, 3HAHUH OCHOBHBIX Ppa3acioB MaTCMaTUKU (MaTeMaTI/I‘-IeCKI/Iﬁ aHaJIn3,
aHAUTHYECKasi TECOMETPHS U JTHHEIHasg anreOpa, nudhepeHnnansHpIe YpaBHEHHUS, TSOPHSI BEPOSATHOCTH U CTATHCTHKA), B
00BeMe HEOOXOTUMOM IS OCYIIECTBICHHUS PO(eCcCHOHAIBEHO-TIEIATOTHICCKOH NeSATEIFHOCTH, 3HACT POJIb MATEMaTHKHU H
TIEPCIICKTUBEI €€ MPUMEHECHUS B €CTECTBCHHBIX HayKaX, Ha IPOBEPKY YMEHHI HAXOIUTh, KPUTUICCKU aHATH3HUPOBATh U
BEIOMpAaTh HH)OPMAITHIO, HEOOXOIUMYIO IS PEIICHHUS IOCTABICHHON 3aauM, IPHUMEHSATH ITOTy4YCHHBIC TEOPETUICCKHE
3HaHUS Ha TpaKTHKe, (OpMyITUpOBaTh NPUKIaIHBIE TIPOOIEMEI Ha SI3BIKE YPaBHEHUH, CHCTEM ypaBHEHUH, HEPaBEHCTB,
rpadUgecKuX MpeaCcTaBICHAN, pACCMATPHUBATh Pa3IMYHBIC BAPHAHTHI PEIICHUS 3aa9H, OLICHUBATh UX MIPEUMYIIeCTBA U
PHUCKH, a TAKKE Ha IIPOBEPKY BJIAZCHUM HABBIKAMU 110 PEILICHUIO CUCTEM JIMHEHHBIX YPABHEHUH, 10 HAXOKICHUIO
MIPE/IENIOB MOCIeA0BATENbHOCTEeH 1 GYHKIMHI, 110 MeTonaM auddepeHuupoBanus GYHKIHMA, 10 BEIYUCICHUIO HHTEIPAJIOB,
peleHuo TudQpepeHIraIbHbIX YPaBHCHUH.

4.2.2.2. Kputepum oueHUBaHUS.

Bayuibl B unTepBalie 86-100 % or MakcuMAaJbHBIX, 26-30 0a/1JI0B CTABUTCS, €CJIH 00yYAIOIIUMCS

3amaHue BBITOIHEHO ITOJIHOCTHIO U MPABIIIHHO.

Banuel B untepBaiie 71-85% ot MakcHMaJbHBIX, 21-25 0a/1710B CTABHUTCH, €CJIH 00y4aI0NIUMCS:

3amaHre BBITOIHEHO MTOJIHOCTHIO, HO HET TOCTATOYHOTO 000CHOBaHU. VK ipy BEpHOM PEIICHUH JIOMyIIeHA
BEIYUCITUTENbHAS OIINOKA WM HEOYET, HE BIUSIONINN Ha IPAaBIIBHYIO ITOCICI0BATEIFHOCTD PACCYKICHUI.

Banuel B untepBaie 56-70% ot MakcHMAaJIbHBIX, 21-25 0a/1J10B CTABHUTCH, €CJIH 00y4aI0IIUMCS:

3aiaHue BBIMOJIHECHO YaCTHYHO WU ¢ (DAaKTUYECKUMU M BEIYUCITUTEIHLHBIMH OIUOKAMU.

Basubl B unTepBale 0-55% ot makcuMajbHbIX, 0-16 0a/110B cTaBUTCS, €CJIM 00yYAIOLIMMCSI:

3a)1aHI/1e HE BBITNIOJIHEHO HJIN BBITTOJIHEHO ¢ OOJIBIINM KOJIMYECTBOM (paKTI/I‘IeCKI/IX M BBEIYHUCIUTENBHBIX OLINOOK.

4.2.2.3. OnleHOYHbIE CpeacTBA.

KommuiexT THITOBBIX 33724 K 3K3aMeHY:

_ 3x-1

1. Haiiti oGsacTh onpeneneHus QyHKITUH 5x+6
. 2n° +n +1
lim———

e 3p* -]
2. Beruucnute npenen:

. 2n 3
lim >
noe o pt o 4]
3. Beruucnuth npenen:
. 2n' +4
lim————
e gt 45

4. Beruucnute npenen:

lim V2x+3-1
5. Bbruucnuts npeaen S5+ x =2 .
In(1 + 5xsin x)

lim >
—0

6. Bpruncnuts npeaen * tgx
. o 3x=2,._
111’1’1(7) 2x-1

7. Bbluncnuth npenen o 3x+4
8. HccnenoBath PyHKIMIO Ha HEMPEPHIBHOCTL. Haiitn Touku pa3psiBa. [Toctponuts rpaduk GyHKIHMH.

3X, x<0

f(x)=
0 X+3x>0

_ b 2
9. Haiiti mpon3BoaHYI0 (QYHKIIUN y=x43x7-2x+1

10. Haiitu nponssonyio ymkimu > — tgx-sinx



— 43 _
11. Haiitu sxcTpemyM QyHKINU y=x-3x

y:%/;+l—%+4

12. HaiiTi npon3BoiHyI0 (GpyHKINU XX
13. Haiitu npoussoanyio GpyHkuun Y = e -cigx
I -1 5 7
-1 -3 2 4
3 S 1 -1
14. Haiitu panr MaTpHIIbI o 7 1
2 2
A= 1 -1 0
-1 2 1

15. Haiiti oOpaTHyI0 MaTpHILy:

16. Beranciants HeopeneIeHHBIA HHTETpar Vv Sx .

1
I xe “dx
17. Beruucauts onpeseneHHblil naterpan © .
I xe* dx
18. BbruucauTh HeONpeAeIEHHbIH HHTETpal .
7
J. X cos xdx

19. Beraucauts onpenene b narerpan ©

/ / Vi I Vi
. zZ ,z z z z —cinl(x4 3
20. HaiiTi yacTHBIC IPOM3BOAHBIE * * ~ 7V ° oo Zyy oy z=sin(xty).

21. HaiiTi pa3mMepsl IpSAMOYTOJIBEHOTO TapajuieNieuIea HanboIbIIero o0beMa Ipu TaHHOH MMOBEPXHOCTH

22. Belpa3uth IBOWHOIT HHTErpasl yepe3 MOBTOPHBIC HHTETPAJIbI
a)G:y:O,y:S x=2, x=46)G:y=x, x=2, y=0
B)G’y:x2 y=4, Giy=x, y=2-x, y=0
”xydxdy, G: y=0,x=1y=x ”(x Vdxdy, G: y=x,y=1

n) ¢ K) ¢
23. BoIYHCIUTD TAaHHBIA HHTETPa
” axdy
(x+ y)? 0<x<Ll<y<2

, G - IPSIMOYT OJIbHUK
24. Tlepeiitu HOJI)IpHLIM KOOpAMHATAM U PacCTaBUTh MIPEIENIbl HHTETPUPOBAHUS

[[ fix. vy

B MHTErpaue ¢
a)G:x2+y2SR2.6)G: x2+y2Sax.B)G: x2+y2Sby'
1 G X4yt =4x x?+y?=8x, y=x, y=2x

J-J‘wll—xz—yzdxdy, G: x*+y* <1

25. Beluucnurs ©

25
n

n=1 2 .

Zl 1y % |

26. UccnenoBaTh psJ HA CXOJIUMOCTD

27. UccnenoBaTh psa HA CXOJIUMOCTD

S5=10m



28. HccrienoBath psia Ha CXOIUMOCTh

Z} (n+1)
- w1
Z(_ 1) n(n + l) '

29. HccrenoBath psija Ha CXOAUMOCTh =1

- 1
_1 n+l
;( ) dn+1

30. UccrenoBath psabl HA CXOIUMOCTD

31. UccrnenoBath psija HA CXOAMMOCTD 7

32. OmpenenuTh 007aCTh CXOMUMOCTH psija 7=l \/;

Pewnts ypaBHeHue:
33 V' —2xy= 2xe”
34, 27 + x> + p(x* +2y%)y' =0
35. ¥~ YIny'=0
36. 0" =" =0
2 e’
(y"+3)dx——dy=0
37. X ;
18, (v* = 2xp)dx +x*dy = 0;

0 ¥ =2x(x* +y), »(0)=0
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51.0.08.01 Mamemamuxa

IlepeyeHs aUTEPATYPHI, HEOOXOAMMOIA 1151 OCBOCHHUS TUCHUTIIHHBI (MOTYJIsI)

Hanpasnenne noarorosku: 44.03.01 - INenarorunyeckoe odpazoBanue
[Ipoduinp noaroroBku: TexHOIOTUS U POOOTOTEXHUKA
KBann¢ukauus BbITycKHHKA: OakanaBp
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S3pIK 0OyUeHus: pycckuit

Ton Havana oOydeHwus mo oOpa3oBaTenbHOM MporpamMme: 2025

OcHoBHas JuTEparTypa:

1. lopnag, b. A. Maremarnueckuii ananu3 / b. A. I'opmau. — 2-e u3g., crep. — Cankr-IlerepOypr : Jlans,
2024. — 604 c. — ISBN 978-5-507-49010-3. — TekcT : aneKkTpoHHBIH // JIaHb : 3JeKTPOHHO-OMOINOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/367505 — Pexxum gocTyma: 1Jis aBTOPHU3. MOJIb30BaTEICH.

2. XKyxosa, I'. C. Maremaruka : yuebnoe mocodbue / I'.C. XKykona, JI.P. bopucosa ; mox pexn. I'.C. XKXyxkoBoii.
— Mocksa : UTHOPA-M, 2024. — 543 c¢. — (Bwicmee oOpaszoBanue). — DOI 10.12737/2082652. - ISBN 978-5-16-
019002-0. - Teker : anekrponnsiid. - URL: https://znanium.ru/catalog/product/2150464 . — Pexxum nocTymna: 1o HOAMKUCKE.

3. Kapakynuna, E. O. Martemaruka : yaeOHO-MeToamueckoe nocobue / E. O. Kapakynuna. — OpenOypr :
OI'llY, 2024. — 66 c.— Texkcr: onexTpoHHbli // Jlane : anekrpoHHo-OMONMoOTeyHass cucrema. — URL:
https://e.lanbook.com/book/404132 — Pexwum gocTyna: Juis aBTOPH3. OJIH30BATEICH.

4. Maremarrka : yueOHO-MeToaudyeckoe nocodbue / cocrasurens JI. b. Peionna. — moc. KapaBaeBo :
KI'CXA, 2024. — 97 c¢.— Texkct: o2mekTpoHHBIH // JlaHb : dleKTpoHHO-OmOmMoredHass cuctema. — URL:
https://e.lanbook.com/book/416828 — Pexum mocTyna: i aBTOPU3. TIOJIH30BATEIICH.

5. IOxno, H. C. Matemaruka : yuebnuk / H. C. FOxHo. — Mocksa : UHOPA-M, 2024. — 204 c. —

(Cpennee mpodeccuonanpHoe obpazoBanue). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - Tekcr :
anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2136718 — Pexxum mocTymna: 1o moaim1cKe.
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Hepeqeﬂb l/lH(l)OpMaHI/IOHHLIX TEeXHOJIOT U, HCMOJb3YEMBIX 1IJIfl OCBOCHHUA TUCHUIIJIHHBI (MO}_IyJ'lSl), BKJIKOYas1
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Hanpasnenne noarorosku: 44.03.01 - INenarorunyeckoe odpazoBanue
[Ipoduinp noaroroBku: TexHOIOTUS U POOOTOTEXHUKA
Kpamudukaiys BeITyCKHUKA: OaKaiaBp

®dopma oOyueHus: ouHasA

S3bIK 00yUeHUs: PYCCKUN

Ton Havana oOydeHwus mo oOpa3oBaTenbHOM mporpamMme: 2025

OcBoeHue JUCHUILINHBI (MO,HyJ'IfI) npeamnojgarac€t HMCIoJb30BaAHUC CICAYHOLICTO MPOrpaMMHOI0 obecrieueHuss u

I/IH(i)OpMaIII/IOHHO-CHpaBO‘-IHI)IX CUCTEM!

SNk W=

Microsoft office professional plus 2010

Kaspersky Endpoint Security mis Windows

DnekTponHas Oubmuoreunas cuctema «ZNANIUM.COM»
DnektpoHHas 6ubimoreyHas cuctema M3narenscrsa «Jlanb»
OnektpoHHas oubnnoreyHas cucteMa « KOHCYIBTaHT CTyIeHTa»



