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Conep:xanue

1. [lepeveHb IUIAaHUPYEMBIX PE3YJIBTATOB OOYYEHUS IO JHCUUIUIMHE (MOMYJIO), COOTHECCHHBIX C INTAHHPYEMBIMH
pesynsratamu ocsoerust OITOIT BO

2. Mecro nucuuruivnel (Moayins) B ctpykrype OITOIT BO

3. O6beM AMCUUILIAHBI (MOZYIS) B 3a4YETHHIX CIWUHHUIIAX C YKa3aHWEM KOJMYECTBA YacOB, BBINCICHHBIX Ha
KOHTaKTHYIO pa0oTy 00ydarommxcs ¢ mpenogaBateieM (M0 BHIaM y4eOHBIX 3aHATHH) U HAa CaMOCTOSTENbHYIO paboTy
oOyJaromuxcs

4. Conep:xaHue IUCIHMIDIMHEI (MOIYIS), CTPYKTYPHPOBAaHHOE O TeMaM (pa3zenaM) C yKa3aHHeM OTBEISCHHOTO Ha
HHUX KOJMYECTBA aKaJleMUYECKUX YacOB M BUJIOB YUeOHBIX 3aHATHH

4.1. CTpyKTypa ¥ TeMaTHYECKHH IJIaH KOHTAaKTHOM U CaMOCTOSTENBHON paboThI 110 JUCHUILIHHE (MO/YIIIO)

4.2. CogeprkaHue OUCIUTUIAHBI (MOIYIIN)

5. IlepedeHs yueOHO-METOAMYECKOTO OOECTIEUCHHUS Ui CaMOCTOSATENFHON PabOTHI O0O0YJArOUIIXCS IO AUCIUTUINHE
(Momym0)

6. ®oHJI OLICHOYHBIX CPEJICTB MO TUCIUIUIUHE (MOIYJIIIO)

7. IlepedeHs uTEpaTyphl, HEOOXOTUMOH TSI OCBOSHUS JUCIUTUINHBI (MOIYIIS)

8. IlepeueHb pecypcoB HHPOPMAIIMOHHO-TEICKOMMYHHUKAIIMOHHOHN ceTH "MHTepHeT", HeOOXOAUMBIX IS OCBOCHHS
JUCHIUTUTAHBI (MOTYIIN)

9. MeToanueckue ykazaHus AJsl 00y4aronnXxcs 110 OCBOCHUIO TUCHUILTHHBI (MOJYJIS)

10. IMepeuens HHOPMAIMOHHBIX TEXHOJIOTHH, HCIOIB3YEMBbIX [IPU OCYIIECTBICHUH 00pa30BaTEILHOTO MpOoIecca 1Mo
JMCUUIUIAHE (MOJYJI0), BKJIIOYAsl MePeYeHb MPOrpaMMHOT0 obOecrieueHrsl U HHOOPMAIMOHHBIX CIPABOYHBIX CHCTEM (IpU
HEO0OXOTUMOCTH)

11. OnucaHre MaTepUaTbHO-TEXHUYCCKON 0a3bl, HEOOXOAMMOM ISl OCYIICCTBICHUS 00pPa30BaTEILHOTO MpoIecca
10 JUCIUIUTHHE (MOIYITIO)

12. Cpencrsa aganTaiyy NpernoiaBaHus TUCUUILTHHBI (MOIYJIsl) K MOTPEOHOCTSM 00YYarOIMXCsl MHBAJIM/IOB | JIUL] C
OTPaHUYEHHBIMU BO3MO)KHOCTSIMH 310POBBS

13. Ilpunoxxenue Nel. @OHJT OLIEHOUHBIX CPEJICTB
14. Ipunoxenue No2. [lepeyeHs nmurepaTypbl, HEOOXOIUMOM AJIsI OCBOCHUS JUCIUILIIMHBI (MOYJIs)

15. Tlpumoxxenne Ne3. IlepedeHr MHPOPMAIMOHHBIX TEXHOJOTHH, HCHOIB3YEMBIX UII OCBOCHHS TUCIIHILIHHBI
(MozyJ1s), BKIIFOUasi IiepeueHb NPOrpaMMHOI0 00ecriedeH s U MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM



[Iporpammy aucumruinHel pazpadotai(a)(u) npodeccop, 1.H. MuponoB A.H. (Kadenpa matemaTnkn n npukiagHon
undopmaruku), ANMironov@kpfu.ru

1. IlepeyeHb NJIAHHPYEMBIX PpPe3yJbTATOB O0y4YeHHs 10 AUCHUILUIMHE (MOAYJI0), COOTHECEHHBIX ¢
IUIAHUPYeMbIMH pe3yabsTaTamu ocsoenust OIIOII BO

OGy‘Ia}OHII/II‘/IICH, OCBOMBIIHMI JAUCHUIUINHY (MOI[yJ'Ib), JOJI2KCH 06J'Ia[[aTL CJICAYIOIMNMHU KOMIICTCHIIUAMMU:

Hugp Pacmiudposka
KOMIIETeHIIUH npuodperaemMoil KOMIeTeHUHH
OIIK-5 Crnioco6eH paboTaTh ¢ HOpMaTHBHO-TEXHUYECKOW JIOKYMEHTAlMEH, CBA3aHHOH ¢ MpoecCHOHATBHON

JICATCIIBHOCTBIO, C YYE€TOM CTAaHAApPTOB, HOPM U MPaBUJI

OIIK-5.1 BHATh  HOPMAaTHBHO-TEXHUYECKYI0  JOKYMEHTAIMI0, CBS3aHHYl0 C  TNpOoQeCcCCHOHATLHOM
MesITeIbHOCTBIO, C YU€TOM CTaHAAPTOB, HOPM U IIPABUI

OIIK-5.2 [YMeTh paboTaTh C HOPMATHBHO-TEXHHYECKOW TOKYMEHTAIMeH, CBA3aHHOW ¢ MPodecCHOHAITEHOM
e TeNIFHOCTHIO, C YI€TOM CTaHJapPTOB, HOPM H IIPaBUII

OIIK-5.3 BnameTr HaBRIKAMH pPa0OTBI C HOPMATHBHO-TEXHHYECKOH IOKYMCHTAIlMel, CBSI3aHHOH C
MpogeCcCHOHANBHON ACSITeIBHOCTEIO, C YIETOM CTaHAAPTOB, HOPM H MIPABUIT

OO6yyaroniuiicst, OCBOUBIINK AUCIUTUIHHY (MOIYJIb):

JlomkeH 3HaTh:

- OCHOBHBIE MaTEMaTHYECKHE MOJEIN W BO3MOXKHBIE c(ephl HX TPUIOKEHHH B OONACTH MEXAaTPOHUKH U
POOOTOTEXHUKH

JloJKeH ymMeTh:

- CO3/1aBaTh M pelaTh 331a4¥ MaTeMaTHYeCKOTO MOJCINPOBAHUS B 00JIACTH MEXaTPOHUKH U POOOTOTEXHUKH

JlomxeH BIaeTh:
- HaBBbIKAMHM HMCCJIICAOBAHUSA MATEMAaTHYCCKUX MOZ[CJ'IGI’I npu peIICHUU TMPAKTUYECKUX 3adad B O6J'IaCTI/I
MEXaTPOHHUKH U pOOOTOTEXHUKA

2. Mecro gucuumiunsl (MoayJs) B crpykrype OIIOII BO

Jannast aucummnuHa (Moaynb) BiIroueHa B brmox 1 "ductummuaer (Momymm)" bB1.0.04.11 ocHoBHOM
npodeccronansHON o0paszoBarenbHoi nporpammel 15.03.06 «Mexatponuka u poboToTexHUKan(DPHU3HUECKHE OCHOBBI
MEXATPOHHUKHU ¥ POOOTOTEXHUKH)" M OTHOCUTCS K 0053aTETILHON YacTH.

OcBauBaetcs Ha 4 Kypce B 7 ceMecTpe.

3. O0beM MMCHUTUIMHBI (MOAYJIS) B 3a4€THBIX €IUHUIAX C YKA3aHHEM KOJHMYECTBA YACOB, BbIIEJEHHBIX Ha
KOHTAKTHYK) PadoTy 00ydYaromuxcsi ¢ mpenogaBarejeM (M0 BHAAM Y4YeOHBIX 3aHATHI) U HA CAMOCTOSITEIbHYIO
padoty o0yuarommuxcst

OO0mast TpPyAOEeMKOCTh TUCIHIDIHHBI COCTaBIsAeT 4 3aueTHBIX(bIe) enuHuI(b) Ha 144 gaca(oB).

KonrakTHast padora - 60 uaca(oB), B Tom uucie yekuun - 30 yaca(oB), npaktudeckue 3aHstust - 0 uaca(os),
nabopaTtopabie pabotsr - 30 yaca(oB), KOHTPOJIb CAMOCTOSITEIbHOM Pa0bOTHI - 0 yaca(oB).

CamocrositenbHas paboTta - 48 yaca(oB).
KonTtpoms (3a4ér / 3x3ameH) - 36 yaca(oB).

Dopma MPOMEKYyTOYHOTO KOHTPOJIS AUCIUIUIMHEL: 3K3aMEH B 7 CEMECTpe.

4. Copep:xkanue IUCHUIUIMHBI (MOAYJs), CTPYKTYpPHPOBaHHOe Mo TemaMm (pa3aejiaM) ¢ yKa3aHHeM
OTBEe/JIEHHOT0 HA HUX KOJIMYECTBA aKAJeMHYeCKHUX YACOB M BUAOB YUeOHbIX 3aHSITHH

4.1 CTpyKTYypa M TeMaTHYeCKHUi MJIaH KOHTAKTHON U CaMOCTOSITeIbHOM PadoThl N0 AUCHUIINHE (MOAYJII0)
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1 Tewma 1. HexoTopbie U3BECTHBIC MOJICITH MATEMATHICCKOM 7 6 0 6 12
" |¢bu3uku. 3amaun XUMUYECKO KHHETHKH.
2 Tema 2. Mozenu, OMChIBAEMbIE 0OBIKHOBEHHBIMH 7 6 0 6 12
" lmudhepeHIaTbHBIMU YPAaBHCHUSIMU
3. [Tema 3. JIuHeliHBIC ypaBHEHUSI MaTEMATHICCKON (PU3HKH. 7 10 0 10 12
4. |Tema 4. HenuHelHbIe MOJICITH €CTECTBO3HAHMS. 7 8 0 8 12
Wtoro: 144 yaca (13 HUX 36 4aCOB KOHTPOJIB) 30 0 30 48

4.2 CoaepxxaHue TUCUMILIMHBI (MOLYJ151)

Tema 1. HexoTopble n3BecTHbIE MOJeJM MaTeMaTHYecKoi Gpu3nku. 3a1auu XUMUYECKO KUHEeTHKH.

MateMaTiueckue MoOJIeNH KoJeOaTeIbHBIX MPOIECCOB B MEXaHHWKE W AJIeKTpoAnHaMuke. CBOOOIHBIC KOJICOAHUS.
Konebanus B cpezie ¢ conpoTuBieHreM. BeiHykneHHbIe KojeOanus. Pezonanc.

[TponosbHbIe U TIONIEpEYHbIE KOJICOaHUs CTEPIKHEH.

Peaxiust  Jlotku-Bonbreppsl. Peakiust  BenoycoBa-JKaGotunckoro. CyliecTBOBaHHE MPEACIIBHOIO  IIMKJIIA.
Bproccenstop. Operonarop.

Tema 2. Moaesn, onucbiBaeMble 00bIKHOBEHHBIMU TH(PepeHIIuaTbLHBIMI YPABHEHUSIMU

3akonbl Kemnepa. Btopoii 3akoH HproTOHa W JBMKEHHE IJIAHET COJHEYHOW cucTeMbl. Du3nMYecKue 3aaayd,
ONHCHIBAEMBIC OOBIKHOBCHHBIMH IH((EpEeHIINATPHRIMI ypaBHCHUAMH. 3aladd Ha WCTEYCHUE XHUIKOCTH M3 COCYHA.
MaremaTmaeckas Teopusi OOpBOBI 3a cymecTBoBaHue. [IBa Buaa, Oopromuecs 3a o0IIyIo muiry. Moaenbs XUIIHUK-KePTBa.
Hpyrue Tunsl B3auMOAeHCTBUSL.

Tema 3. JIuHeiiHble ypaBHeHHs] MATEeMAaTU4eCKOH (PU3UKHU.

HawanpHO KpaeBble 3amaun W 3amada Kommwm Uit ypaBHEHHH THIIEpOOJIMYECKOTO THIA. 3aJadd O KOJCOAHUIX
0ECKOHEYHBIX, OTPAHUICHHBIX U MOJTYOCCKOHEUHBIX CTPYH. 3aaui 0 KoJeOaHMsIX MeMOpaH H TPEXMEPHBIX KOHTHHYYMOB.
HauanpHo- kpaeBble 3amaund W 3amava Kommwm i mapabosmueckux ypaBueHuit. I[lporeccsl auddy3uun u mepeHoca.
KpaeBHe 3a4a4d AJI SJUIUMIITUHYCCKUX ypaBHeHPIfI. CTaHI/IOHapHLIe SIBJICHUA.

Tema 4. HenuneiiHble MOJeIU eCTeCTBO3HAHMSA.

Henuueiinas temonpoBoaHocts. 3amada Credana (3amaua o ¢asoBom mepexojne). PacmpocTpaneHue Tteruia B
HEJIMHEWHBIX cpenax. YpaBHenue Kommoroposa-lIlerpoBckoro-IluckyHoBa. YpaBHeHHE MepeHOoca. YCIIOBUS Ha (poHTE
ymapHoi BonHBEI. YpaBHeHue broprepca. IloncranoBka Koyma-Xomnda. Ypasrenne Koptepera - ne @pusa. CONUTOHBL
Merton XupOoThl.

5. IlepedyeHb y4eOHO-MeTOAUYECKOT0 o0ecnmeyeHHMsl ISl CAMOCTOSITebHON padoThbl o00y4aloWMxcsi MO
JUCHUITHHE (MOAYJII0)

CaMocrosiTenbHas pa0oTa OOYYAIONIMXCS BBIMIONHSIETCS IO 3aJaHUI0 M INPH METOJUYECKOM PYKOBOJICTBE
mpernojaBaTens, HO 0e3 ero HemocpeacTBeHHOTo ydactus. CamocTosTensHas paboTa Tmojapas3fiensercss Ha
CaMOCTOSITENbHYIO pa0OTy Ha ayIMTOPHBIX 3aHATHIX M HAa BHEAYJUTOPHYIO CAMOCTOSTENBbHYIO padoTy. CaMocTosTeTbHAs
paboTa oOydaromuxcs BKIIIOYAeT KaK MTOJHOCTHIO CAMOCTOSITETIFHOE OCBOCHHE OTAEIBHBIX TeM (Pa3/IeoB) IUCIHILUIMHEL,
Tak U MpopabOTKy TeM (pa3leioB), OCBaWBaEMbIX BO BpeMs ayAUTOpHOUW paboTel. Bo Bpems caMOCTOSATENBHON paboOThI
o0ydJarImuecss YUTAIOT W KOHCIEKTHPYIOT Yy4eOHYI0, HAYYHYIO M CIPaBOYHYIO JINTEPATYpPY, BBHITIOIHIIOT 3aJaHus,
HalpaBJICHHbIE Ha 3aKperieHue 3HaHWW W OTpabOTKYy YMEHWH M HaBBIKOB, TOTOBATCSA K TEKYIIEMY M MPOMEXYTOUHOMY
KOHTPOJIIO TI0 AUCLUILIIMHE.

Opraan3anusi CaMOCTOSTEIFHON PabOTH 00yUarOINXCS PeTIaMeHTHPYETCS HOPMAaTUBHBIMH JJOKYMEHTaMH, YyaeOHO-
METOJMYECKON JINTepaTypoi U 3NMEKTPOHHBIMH 00pa30BaTEIHBIMHU PECYpCaMu, BKITIOUAs:

[opsitok opraHM3allMiM M OCYIIECTBIEHUs 00pa3oBaTENILHON NEATENbHOCTH MO0 00pa3oBaTeNIbHBIM IPOrpaMmaM
BEICIIEro o00Opa3oBaHWsl — MporpaMmaM OakajlaBpuara, IporpaMMaM CIEIHAINTETa, IPOrpaMMaM MarucTpaTypsl
(YTBep>KI€HHBIH NpHKa3oM MUHHCTEpCTBA HAayKH M BbIcuiero obpazoBanust Poccuiickoit ®dexepaunu ot 6 ampens 2021
roma Ne 245)



[opsinok opraHM3alii M OCYIIECTBJIECHHs 00pa30BaTENbHOM IEATENHLHOCTH 10 00pa3oBaTeNbHBIM MpOrpamMMaM
BBICIIEro O00pa3oBaHUsl - IporpaMMmaM OakanaBpuara, NporpaMMaM CHELHaIMTeTa, IporpaMMaM MarucTpaTrypel
(yTBepiK/eH mmpuka3oM MuHHCTepcTBa 00pa3oBanus U HaykH Poccuiickoit @enepanuu ot 5 anpesst 2017 rona Ne301)

IMucemMo MunucrepctBa obpasoBanusi Poccuiickoit ®@enepanmu Nel4-55-996un/15 ot 27 HosiOpst 2002 r. "OO
aKTHUBH3AIMH CAMOCTOSITEIbHON PabOThl CTYICHTOB BBICIIMX Y4eOHBIX 3aBeACHUIT"

YcraB  ¢emepambHOTO  TOCYNAapCTBEHHOTO ~ aBTOHOMHOTO — oOpa3oBaTenmpHOTO — yupexkneHus —"KazaHckuit
(ITpuBomkckuit) henepanbHBIN YHUBEpCUTET"

[IpaBua BHYTpPEHHEro pacHopsiaka (eaepalbHOro TOCYIapCTBEHHOTO aBTOHOMHOTO — 00pa3oBaTesIbHOTO
yUpEeXIEeHUs BEICIIEro nmpodeccruoHaibHoro oopasosanus "Kazaunckuii (I1puBosnkckuil) dpenepaibHblil yHuBepcuTet"

Jlokanbubie HOpMaTuBHBIC akThl KazaHckoro ([IpuBomkckoro) ¢enepaibHOrO YHUBEPCUTETA

6. @oH/I OLIEHOYHBIX CPEACTB MO JUCHUILIUHE (MOAYJII0)

®DoHJ OLIEHOYHBIX CpCACTB MO AUCHUIIIIMHE (MO,HyJ'IIO) BKJIIOYA€T OLCHOYHBIC MaTC€pHalibl, HAIPABJICHHBIC Ha
MPOBEPKY OCBOCHUA KOMHGTCHHI/Iﬁ, B TOM 4YHCJIIC 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. @OHJ OIIEHOYHBIX CpCACTB BKJIFOYACT
OIICHOYHBIC CPCACTBA TCKYIICT'O KOHTPOJIA U OHCHOYHBIC CPEACTBA HpOMe)KyTO‘-IHOfI aTTCCTalluu.

B ¢oHze o11eHOYHBIX CPEICTB CONEPKUTCS Clieayolias HHopManus:

- COOTBETCTBHE KOMITCTCHITUI INTAHUPYEMBIM pe3ybTaTaM 0O0ydeHH [0 JUCIUIUINHE (MOYJIIO);
- KpUTEPUH OLIEHUBaHHS COPMUPOBAHHOCTH KOMITETECHIIHH;

- MEXaHU3M (POPMHUPOBAHUS OICHKH IO JUCHUIUIHHE (MOIYJIIO);

- OIMCaHue MopsAAKa IPUMEHEHHS U NMPOLEAYPhl OLIEHUBAHUS [T KaXKJIOTO OLIGHOYHOI'O CPE/ICTRA;
- KPUTEPUH OLCHUBAHUS JJIs1 KAXKI0T0 OLIEHOYHOTO CPE/CTBA;

- COACPIKAaHUC OLCHOYHBIX CPEACTB, BKJIIOYasd Tpe6OBaHI/IH, NPpEABABIIICMBIC K HeﬁCTBHﬂM 06y11a}01u1/1xcsl,
ACMOHCTPUPYCMBIM PE3YJIbTATAM, 3a1aHU PA3JIUMYHBIX THUIIOB.

®DOHJT OLIEHOYHBIX CPEJICTB MO TUCHUILTHHE HaxoauTcs B [Ipunoskenuu 1 k mporpaMMe JUCIUILTAHBI (MOJIYJIIIO).

7. Ilepeyensb auTepaTypbl, HeO0OX0AMMOM 1JIs1 OCBOEHUS TUCHUIJIMHBI (MOYJIs1)

OcBoeHHe TUCHMIUIMHBI (MOIYJs) MpeironiaraeT u3ydeHue ydeOHOW nureparypsl. JluTepaTypa MoKeT OBITh JOCTYyIHA
00y4aroKMCst B OJJHOM U3 JIBYX BapuaHToB (JIHOO B 000MX M3 HHX):

- B 3JIEKTPOHHOM BHJIE - Yepe3 IICKTPOHHbIE OMOIMOTEUHbIE CHCTEMBl Ha OCHOBAaHHMHM 3aKiIodeHHBIX KDY norosopos c
IpaBo00IaIaTENIMH;

- B MevyatHoM Bujae - B Hayunoii OuOmmotexe EnaOyxckoro mHctutyta KOV, OOydvaromuecs moiy4arT y4eOHYIO
JUTEepaTypy Ha abOHEMEHTE II0 YWTATeNbCKMM OMJIeTaM B COOTBETCTBHHM C TpaBWJIaMH Tonb30BaHus HaydHoii
OubINOTEKOH.

DJeKTpOHHBIC M3/IaHUS TOCTYIHBI JUCTAHIIMOHHO U3 JII000H TOYKH IPY BBEJICHUH 0OYUarONIMMCS CBOETO JIOTHHA W apoJIs
OT JINYHOTO KaOWHEeTa B cHCTeMe "DIeKTPOHHBIN yHUBepcHTeT". [Ipy MCIOb30BaHUN TTEYATHBIX U3JaHUN OMOIHOTCUHBIH
(oHa NomKeH ObITh YKOMILIEKTOBaH UMM U3 pacueTa He meHee 0,25 sk3eMIunsipa Ha Ka)kIoro o0ydarolierocs M3 4ucia
JIUII, OTHOBPEMEHHO OCBAaMBAIOIINX JAaHHYIO TUCIHUIUIUHY

[Tepeuens nutepaTypbl, HEOOXOIUMOH AJIsl OCBOCHUS AMCUMILIMHBI (MOAyJsi), HaxoxuTcs B [lpuioxxennu 2 k paboueit
nporpamMme AUCHUILTHHBL. OH IOUIeXKNUT OOHOBJIGHHIO NPH M3MEHEHHH YCJIOBHH JoroBopoB KDV ¢ mpaBoobianarensmu
JIEKTPOHHBIX M3JaHUIl M NpU W3MEHEHMH KOMIUIeKTOBaHUs (oHnoB HayuHoit OmOmmorekn Emalyxckoro wmHCTHTYTa
KoV.

8. Ilepeuenb pecypcoB HH(pOPMAIHOHHO-TETEKOMMYHUKANMOHHOWH ceTu "WHTepHeT", HEOOXOAUMBIX IJIsl
OCBOEHMSI TUCIUILTHHBI (MOAYJIs1)

Marematryeckuii moprai - http://mathportal.net/
Marematrueckoe Oropo - https://www.matburo.ru/ex_subject.php?p=vm
Mup MaTemMaTHIeCKUX ypaBHEeHHIA - http://eqworld.ipmnet.ru/indexr.htm

9. Meronnyeckue yKkazaHus AJ1si 00y4ar0muxcsi M0 0CBOEHUIO TUCHUILTUHBI (MOAYJIsT)

Bun pador Metoauyeckue peKoMeHAaluu

JIEKLIIUU JIeKMOHHBIE 3aHATHUS IIPOBOJAATCS C UCIIOIB30BAHUEM NHTEPAKTUBHBIX TEXHOJOTUH U IIPEAIIOIAratoT
AKTUBHOE y4acTHE CTyJEHTOB. /[ MOATOTOBKHU K 3aHATHSIM PEKOMEHAYETCS BBLACIATh B MaTepUae
poOJIeMHBIE BOTIPOCHL, 3aTparuBaeMble IPETIOAaBaTEeIeM B JIGKIIUH, U TPYIIIHPOBATH HH(OPMAITHIO
BOKpYT HUX. JKeJlaTebHO BBIIEIATh B UCIIOJIB3YEMOM JIMTEPATYPE IOCTAHOBKU BOIIPOCOB, HA KOTOPbIE
Pa3sHBEIMU aBTOPAaM MOTYT OBITh JaHBI PA3IMYHbIC OTBETH. Ha OCHOBAHMM OCTAHOBKH TAKHUX BOIPOCOB
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cienyeT coOupaTs apryMeHTHI B TIOJIB3Y Pa3IMYHBIX BAPHAHTOB PEIICHIS TOCTABICHHBIX IPOOIIEM.

naboparopHsle | BeimoaneHue 1abopatopHbIX paboT HanpaBiieHO Ha 0000IIeHHe, CUCTEMaTU3alnIo, yriTyOieHne

paboTsl TEOPEeTHYECKUX 3HaHUH; HOPMHUPOBAHNE YMEHUH IPUMEHSITH TIOJIyYCHHbIE 3HAHHS B IPAKTUIECKOMN
JIeITeIIbHOCTH; pa3BUTHE aHATMTUYECKHX, MPOEKTHPOBOYHBIX, KOHCTPYKTUBHBIX YMEHUI; BEIpaOOTKY
CaMOCTOSATEILHOCTH, OTBETCTBEHHOCTH M TBOPUYECKOH MHUIMATHBEIL. B X0/1e BBINOIHEHHS 1a00paTOpHOi
pabOTHI CTYIEHT JOKEH MPOSBUTH YMEHNE CaMOCTOSITENIFHO paboTaTh ¢ yueOHOH 1 HayqHOM
nutepatypoit, IHTepHeT-pecypcami, IPOAEMOHCTPHPOBATh HABBIKH BJIAICHHUS KOMITBIOTEPHON
TEXHUKOW U NaKeTaMU NPUKJIAIHBIX IPOTPAMM COOTBETCTBYIOIIET0 Ha3HaUeHUs. KOHTpOIbHOM TOUKON
7a00paTOPHOH PabOTHI ABJSIETCS €€ 3alIUTa. 3aIlUTa IPOBOJUTCS B YCTHOH opMe: CTYACHT TOJDKEH
YMETh OOBSICHUTH U 00OCHOBATH KayKJBIH BHITIOJTHEHHBIN 3Taml paboTHI.

camoctos- | CamocTosiTenbHas paboTa MoapasaesseTcss Ha CaMOCTOSTENIbHYO paboTy Ha ayAUTOPHBIX 3aHATHAX U Ha
TeNbHas paboTa| BHEAYAUTOPHYIO CAMOCTOSTEIbHYIO paboTy. CaMocTosTenpHas padoTa 00YJaroIIXCs BKITFOYAeT KaK
HIOJIHOCTBIO CAMOCTOSTEIBHOS OCBOCHHE OTACIBHBIX TeM (pa3AeNoB) QUCIUILIMHEI, TaK K IPOPabOTKy
TeM (pa3/IenoB), OCBANBAEMBIX BO BpeMsl ayIUTOPHOH paboThl. Bo Bpems camocToaTenbHOM paboTHI
o0yyaronyecs YUTAOT M KOHCIEKTHPYIOT Y4eOHYI0, HAyYHYIO U CIIPABOYHYIO JIUTEPATYPY, BHIIOTHIIOT
3aJjaHusl, HaIIpaBJICHHbIC Ha 3aKpeIuIeHHE 3HAHUI U OTPa0OTKY YMEHUIT U HABBIKOB, TOTOBSITCS K
TEKyIIEMY ¥ IPOMEXYTOYHOMY KOHTPOJIIO 110 JUCIUILIHHE.

JK3aMeH DK3aMeH 10 Kypcy MPOBOAUTCS 10 Ouiietam. B KaxkoM OuiieTe 0JJMH TEOPETUUECKHIA BOMPOC U OTHA
3aa4a. [locne 0TBETa CTYICHTY MOTYT OBITh 3a/IaHbl JOTIOJHUTEIbHBIE BOMPOCHI, KaK 10 MaTepHraiam
Ouiera, TaKk U 10 OCHOBHBIM OIPEEIICHUSIM Kypca B IIEJIOM.

ITpu OAroTOBKE K 3K3aMEHY HEOOXOAMMO OIHMPAThCS, MPEKIC BCETO, HA KOHCICKTHI JICKITUH U
PEKOMEHIOBAaHHBIC UCTOYHUKH HH(DOPMAITHH, BECh 00BEM pabOThl PEKOMEHIYETCS PACIPEACIATh
PaBHOMEPHO IO JHSAM, OTBEAEHHBIM IS TOJITOTOBKH K 9K3aMEHY M KOHTPOJIMPOBAThH KaXK/IbIH ICHb
BBIMOJIHEHHS PA0OTHL.

10. IlepeyeHb MH(POPMANUOHHBIX TEXHOJOTHI, HCNOJb3YyeMBIX NPH OCYUIECTBJEHHHU 00Pa30BATEIbHOIO
npouecca Mo AMCHUIIIMHE (MOIYJII0), BKJIOYAsi NepeyeHb NMPOrPaMMHOr0 odecneyeHuss U HMH(OPMAIMOHHBIX
CIIPaBOYHBIX cHCTEM (MPHU HEOOXOTUMOCTH)

[epedensr MHGOPMAMOHHBIX TEXHOJOTWH, MCIOJIb3YEMBIX HPH OCYLIECTBICHHH 00pa30BaTeNbHOTO Ipolecca Mo
JUCIUIUIMHE (MOAYJIIO), BKJIIOYAsl IEepedeHb NMPOTPaMMHOr0 oOecrieueHns: W MH()OPMAaIMOHHBIX CIIPABOYHBIX CHCTEM,
npeacTasieH B [Ipunoxxennn 3 x pabodelt mporpaMme JUCHUIUIAHBL (MOZYJIS).

11. Onucanue MaTepHAJbLHO-TEXHUYECKOl 0a3bl, HeO0OXOAMMOMN A/l OCyLIecTBJIeHMsI 00pa30BaTelbHOIO
npouecca no AMCUUIUINHE (MOAYJIIO)

MarepuanbHO-TEXHUYECKOE oOecreueHrue 00pa3oBaTeI-HOTO MpoIiecca Mo AUCHUIUTHE (MOIYIII0) BKIIOYAET B ce0s
CJIEIYIOIIFie KOMIOHEHTHI:

VYueOHast ayIuTOpHs 1JIsl IPOBEICHUsI YUeOHBIX 3aHSTHI JIEKIIHOHHOTO THIIA, CEMUHAPCKOTO THIIA, IPYIIIOBBIX U
MHJIMBHYaJIbHBIX KOHCYJIBTALU, TEKYIIETO KOHTPOJISL U MPOMEKYTOUHOM arTecTanuu Ne 88

Komrutext mMebenu aist npenogasatesst — 1 1T., OcajovHble MecTa Juisd 00yJaromuxcsi — 36 IT., MHTepaKTUBHAS
TpuOyHa (¢ MUKpO(QOHOM Ha TYCHHOW IlIlee ¥ MOHUTOpOM) — 1 mT., BeO-kamepa — | mT., mpoekTop — | IIT., KOJIOHKH — 6
LIT., 9KpaH MYJIbTUMEIMAHBIA — 1 [IT., MEIOBask JOCKAa HACTEHHAst — 2 IIT., CTCHIbl HACTCHHBIC — 5 IUT., CTCH/ HACTCHHBIH ¢
noprperaMd — | IIT., BBIXOJA B HWHTEPHET, BHYTPHBY30BCKasi KOMIIBIOTEpHAs CETh, HOCTYH B 3JIEKTPOHHYIO
HH(OPMALMOHHO-00Pa30BaTEIbHYIO CpeNy.

[Momemenune st camocrositensHON paboTst Ne 10

ITocagounpie MecTa AJIs MMOJIb30BaTeNe — 28 mIT., METAUTMYECKHUE NBYCTOPOHHHUE CTEIUTaXH i KHUT — 11 mT.,
KHWDKHBIH 1IKa) OTKPBITHINA — 5 WIT., IpoekTop — 1 mT., HOyTOYKH AJis ojib3oBareneif — 11 mr., mkad xaranoxHblid — 8
IT., mKag AT oAexkasl — 1 mT., kKcepokce — 1 mT., pabounii cTon 6mnbiamnorekaps — 1 mrT., KomnpioTep OubIHOTEKaps — 1
mMT., BelIaJKa JJIS OASXIbl — | INT., kamo3u pyjioHHble «Omera» ¢ ¢oromnedatbio — 4 IIT., CTEHJ HACTEHHBIN
(bpormpoBaHHOE CTEKIO) — 4 ImIT., mWKah-BUTPHHA BCTPOCHHBIH B apKy — 2 MIT., MKa(-BUTPHHA CTEKISIHHBIA — 2 IT.,
CTeJUIaX TPYOUYaThI ¢ NEPEBSIHHBIMU MOJKAMH — 2 IIT., pabounii cTon s naBanuaoB u aur ¢ OB3 — 2 mr., cron CHU-1
pabounii JuIsl MHBAIHUAOB-KOJISICOYHUKOB — | IIT., KOMIIBIOTEP— 2 IIT., HAYIIHUKH — 2 MIT., yCTPOHUCTBO «[ OBOpsIIIast KHUra
(Tndnomneep) — 2 mWT., BUACOYBEINYNUTENb — 2 IIT., PAANOKIAacC — | IIT., TOPTAaTUBHBIA TaKTHILHBIA auciuied - 1 mr.,
CKaHMpYIOIasi YHTaromas MamuHa - 1 mr., ckaHep — 1 mr., BeO-kamepa — | IIT., BBIXOX B MHTEPHET, BHYTPHUBY30BCKas
KOMITBIOTEPHAS CETh, IOCTYI B MJICKTPOHHYIO HHPOPMAILIMOHHO-00pa30BaTEIbHYIO CPEay.

12. CpeacTBa ajantanuu nNpenojaBaHus JUCHUILUIMHBI K NOTPeOHOCTAM 00y4YalOMIUXCsi HHBAJMIO0B M JIML €
OrPaHUYE€HHBIMH BO3MOKHOCTSIMU 310POBbS



Ipu HEOOXOAUMOCTH B 00pa30BATENLHOM TMPOIECCE MPHUMEHSIIOTCS CIAEAYIOIIME METOABl W TEXHOJIOTHH,
oberyaronire BOCIPHUATHE WHPOPMAIMU OOYUYAIOIUMHUCS MHBAIUIAMH U JIUIIAMH C OTPAHMYEHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBBSI:

- CO3JaHME TEKCTOBOH BEPCHM JIIOOOTO HETEKCTOBOTO KOHTEHTA JUIS €ro BO3MOXHOTO NpeoOpa3oBaHMS B
abTepHATHBHBIC (POPMBI, yIOOHBIE AT PA3IHYHBIX MTOJIB30BATEICH;

- CO3JlaHME KOHTEHTa, KOTOPBIH MOXKHO TPEICTaBUTh B PA3lIMYHBIX BUAAX 0€3 MOTEpPH IAHHBIX HIIH CTPYKTYpBHI,
MIPEAYCMOTPETh BO3MOXKHOCTh MAacIITaOMPOBAaHUS TEKCTa W HM300paXeHHH Oe3 IMOTepH KadecTBa, HPELyCMOTPETH
JOCTYIHOCTb yTIPABJICHHUSI KOHTCHTOM C KIIaBUAaTypPHl;

- CO3/1aHVE BO3MOXKHOCTEN NI 06yqa}ou11/1xc;1 BOCIpUHUMATh OJHY U TY K€ I/IHq)OpMaIII/IIO 13 pasHbIX UCTOYHUKOB -
HanpuMmep, Tak, YTOOBI JMha € HapyHICHUAMHU CilyXa IOJydalid I/IH(I)OpMaHI/I}O BU3YyaJIbHO, C HApYUCHUSAMH 3pCHUA -
ayauajibHO;

- HOPUMCHCHHUC TMPOrpaMMHBIX CpPCIACTB, 06eCHe‘-II/IBaIOHII/IX BO3MOJXHOCTh OCBOCHHsS HABBIKOB U yMeHI/Iﬁ,
(l)OpMI/IpyeMLIX ﬂHCHHHHHHOﬁ, 3a Ccuér AJIBTCPHATUBHBIX CHOCOGOB, B TOM 4YHCJIE BUPTYAJIbHBIX na60paTopI/n71 u
CUMYJIAIIUOHHBIX TeXHOHOFI/Iﬁ;

- TPUMEHECHHE [UCTAaHIMOHHBIX O00Opa30BATENBHBIX TEXHOJNOTHH JUIA Iepefadyn WH(pOpManuy, OpraHH3aLUH
pa3nuuHBIX (OPM MHTEPAaKTHBHOW KOHTAaKTHOM paboThl 0Oydaromierocsi ¢ INpernojaBaTeleM, B TOM 4YHCIE BEOWHApOB,
KOTOpBIE MOTYT OBITh HCIIOJBb30BaHbI Ul MPOBEJCHUSI BUPTYaIbHBIX JICKIUH C BO3MOXKHOCTBIO B3aUMOJCHCTBHUS BCEX
YYaCTHUKOB JTUCTAHIIMOHHOTO OOY4YEHHSsI, IPOBEJCHUSI CEMHUHAPOB, BBICTYIUICHHS C JOKJIQJIAMH W 3al[UThl BHITOJHEHHBIX
paboT, npoBeeHHs TPEHUHIOB, OPraHNU3aI[MH KOJIJIEKTUBHOI paboThI;

-  HOPUMCHCHHUC JUCTAHIHWOHHBIX O6pa3OBaT€J'IBHI>IX TCXHOJIOTUH IS OpraHm3anuun (1)0pM TCKYLICTO U
IIPOMCIKYTOYHOT'O KOHTPOJIA;

- YBCIMWYCHHUE TPOAOJDKUTCIBHOCTU CAadu O6y‘~IaIOIlII/IMCH HWHBaJIUAOM WA JIMIIOM C OrpaHUYCHHBIMU
BO3MOHOCTSIMH 37I0pOBBSI POPM MPOMEIKYTOYHOH aTTECTALMHU I10 OTHOIICHUIO K YCTAHOBJICHHON NPOJODKHTEIBHOCTH MX
ClIauu:

- TIPOJOJKUTENHLHOCTH Cllauu 3a4éTa MM JK3aMeHa, IIPOBOJIMMOrO B IMMCbMEHHOH Qopme, - He Oosee uem Ha 90
MUHYT;

- MPOJOJDKUTENFHOCTH MOATOTOBKH OOYdYaromerocs K OTBETY Ha 3a4€Te WJIM 3K3aMEHE, NMPOBOJMMOM B YCTHOW
¢dopwme, - He Oonee yem Ha 20 MUHYT;

- IPOJIOJDKUTENBHOCTH BBICTYIUICHHUS 00yHaroIerocs py 3aluTe KypcoBOH paboTHI - He Ooiiee 4eM Ha 15 MUHYT.

[Iporpamma coctaBieHa B cooTBeTcTBuu ¢ TpeboBaHusMu PI'OC BO u y4eOHBIM IUIAHOM TIO HAIPABJICHUIO
15.03.06 «MexaTpoHHKa H pOOOTOTEXHHWKa» W TPOPHIIO MNOATOTOBKHA "®DH3HYECKHEe OCHOBBHI MEXAaTPOHUKH U
poboToTexHUKH".



Tpunoocenue 1

K paboueli npocpamme OUCYUNIUHBL (MOOY5)

51.0.04.11 Mamemamuueckue ocHO8bL pOOOMOMEXHUYECKUX
cucmem

MMHUCTEPCTBO HAYKU U BBICIIIET'O OBPA3OBAHM S POCCUMCKON ®EJIEPALIIN
DenepanbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YIPEKACHHIE BBICIIIETO 00pa30BaHUs
"Kazanckuii (I1puBoinkckuit) denepaibHblii yHUBEepcHTET"

EnaGyxckuit uactutyT (Qunmnan) KOY

PDOoH/ OLIEHOYHBIX CpeaACTB 0 IMCUUIIINHE
Mamemamuueckue ocrHogwl p060m0m€XHMl{€CKuX cucmem

Hanpasnenue noarorosku: 15.03.06 MexaTpoHuka # poOOTOTEXHUKA

HpO(I)I/IJ'IB IOATOTOBKH: du3nyecKrue 0OCHOBBI MEXaTPOHUKHU U DO60TOTCXHI/IKI/I

KBanugukanus BbITyCKHUKA: DaKanaBp

®dopma 00yyeHUs: OUHO-3a0YHAS

S3pIK 0OyUeHus: pycckuit

I'ox Hauana oOy4yeHwus o obpazoBaTeabHOM nmporpamme: 2023



COJEPKAHUE

1. CooTBeTCTBHE KOMIECTEHINH IUIAHUPYEMBIM Pe3yIbTaTaM 00ydeHHS M0 UCIUIUTHHE (MOIYITIO)

2. Kpurepuu ornieHuBaHUS CPOPMHUPOBAHHOCTH KOMITCTCHIIAH

3. Pacmpesnenenne orieHOK 3a ()OPMBI TEKYILETO KOHTPOJIIS U IIPOMEKYTOUHYIO aTTECTAIHIO

4. OueHOYHBIE CPEICTBA, MOPSAOK UX MPUMEHEHHS U KPUTEPHUH OLICHUBAHUS

4.1. OueHOYHBIE CPEACTBA TEKYIIETO KOHTPOIIL

4.1.1.Ilucemennas padota.Tema 2. Mozenu, onucsiBaeMble OOBIKHOBEHHBIMH AU (GepeHINaTbHBIMU YPaBHEHHSIMU.
Tema 3. JIuHeliHbIe ypaBHEHHsI MAaTeMaTHUECKON QU3UKH.

4.1.1.1. Ilopsiiok MpoBeAEHUS U NPOLeypa OLICHUBAHMUS.

4.1.1.2 Kpurepuu olieHUBaHUS

4.1.1.3. ConepxaHue OL[EHOUHOTO CPECTBa

4.1.2.Ycrusii onpoc. Tema 1. HekoTopble H3BECTHBIC MOJICITH MaTEMATUICCKON (DPU3UKH. 33124 XUMUYECKOM
kuHeTHKH. Tema 2. Mozenm, onmmcriBaeMble OOBIKHOBEHHBIMHU UGG epeHIaIbHBIME ypaBHeHHAMHU. Tema 3. JInHeiiHbIe
ypaBHeHHs MaTeMaTuaeckoit pusnkn. Tema 4. HenmHeitHbIC MOIEIH €CTECTBO3HAHUS.

4.1.2.1. Ilopspok NpOBEAEHUSU POLIEYpa OLIEHUBAHHUS.

4.1.2.2 Kpurepuu oeHUBaHUS

4.1.2.3. ConeprxaHue OLEHOYHOr'0 CPeACTBA

4.2. OueHOYHBIE CPeICTBa IPOMEKYTOUHOH aTTecTalluu (IK3aMeH )

4.2.1. YCcTHBIN WM TMCHMEHHBINH OTBET Ha BOIPOC

4.2.1.1. Ilopsi 1ok IpOBEAEHUS U MPOIIeTypa OLICHUBAHMUS.

4.2.1.2. Kputepun olleHUBaHMUSL.

4.2.1.3. O11leHOYHBIE CPEICTBA.

4.2.2. Pemenue 3a1aq

4.2.2.1. IlopsiioK IPOBEACHUS U MPOIIETypa OLICHUBAHMUS.

4.2.2.2. Kpurepuu oLleHUBaHUSI.

4.2.2.3. OueHO4YHbIE CPEACTBA.



1. COOTBETCTBUE KOMIETEHIIMI IILIAHUPYEMBIM PE3YJbTATAM OBYYEHMSI 1O

TUCIHUATIIMHE (MOJY.JIIO)
KO}I U HaAUMCHOBAHMUEC I/IHHI/IKaTOPLI JOCTHUIKCHUSA OIIeHO‘lHI)le CpelICTBa Telcyluero KOHTpOJIH
KOMIIETCHIIUHN KOMHeTeHIIl/Iﬁ IJIA }IaHHOﬁ n l'[pOMe)KyTO‘IHOﬁ arTrecraluamuu
JUCIHUIIIINHBI

OIIK-5 Cnocoben

paboratb c
HOPMaTHBHO-
TEXHUYECKON
JOKyMEHTalueH,
CBA3aHHOU c
po¢eCCHOHATBHOM
JeSITeIbHOCTBIO, c
y4eToM CTaHJapTOB,

HOPM U NIPaBHJI

3HATHOCHOBHBIE MaTEMAaTHYECKUE MOJIEITH
1 BO3MOXHBIE c(hepbl UX TPUIIOKEHUN B
00JTacTH MEXaTPOHHUKH U pOOOTOTEXHHUKH
YMeTh co31aBaTh U pelaTh 3a1aqn
MaTeMaTHIECKOTO MOJETIHPOBAHHS B
00JTacTH MEXaTPOHHUKH U POOOTOTEXHHUKH
BrageTs HaBBIKAMH HCCIICIOBAHUS
MaTeMaTHYECKUX MOJIeNIel IPU PeLICHUH
MIPaKTHYECKHX 3a1a4 B 00J1acTh
MEXaTPOHHUKH M POOOTOTEXHUKH

Texymmii KOHTPOJIb:

[MucemenHas paboTa 1o TeMam

Tema 2. Mopenn, onmruchIBacMEbIe
OOBIKHOBEHHBIMH I (epeHInATEHBIMA
YpaBHEHHAMHU

Tewma 3. JIuHeiiHble ypaBHEHUS
MaTeMaTHIeCKOH (PHU3HKH.

YCTHBIN ONIPOC 110 TEMAaM:
Tema 1. HexoTopsle U3BECTHBIE MOJETH

XUMHUYECKOM KHHETUKH.

YpaBHEHHSAMH.

C€CTCCTBO3HAHUA.

Oxzamen

MaTreMarnieckol ¢gusnku. 3agaun

Tema 2. Mojienu, onrMchIBacMbIe
OOBIKHOBEHHBIMH I¥(pepeHInaIbHBIMA

Tewma 3. JIuneiiHble ypaBHEHUS

MaTeMaTHIeCKOH (PU3UKH.
Tema 4. Henunelinble Moaean

HpOMe?KyTO‘IHaﬁ arrecranus:

2. KPUTEPUU OLIEHUBAHUA COPOPMUPOBAHHOCTH KOMIETEHIIAMI

NPHIIOKEHUH B 00acTu
MEXaTPOHHKHU H
POOOTOTEXHUKH

cdepsl X NPUWIOKECHUH
B 00JIaCTH MEXaTPOHUKH
" POOOTOTEXHUKH.
Homnyckaer
HEe3HAUYNTENbHBIE
OmMUOKKM MPU OTBETE Ha
BONIPOC WIJIM DEUICHUH
[IOCTABJIEHHON 3aJ1auu

NpwIoKeHnit B oOmactn

Komner 3auteHo He 3a4reHo
eHUHA Broicokuii ypoBeHb | CpeaHuii ypoBenb | Huskuii ypoBeHb | Huxxe mnoporosoro
(OTIUYHO) (xopomuo) (Y10BJIETBOPUTEIBHO) YPOBHS

(86-100 6an10B) (71-85 6anno.) (56-70 6an10B) (HeyaoBJIETBOpUTE
JILHO)
(0-55 6ajI0B)
OIIK-5 3HaeT OCHOBHBIE 3Haer OCHOBHBIE | 3HaeT OCHOBHBIE | He 3HaeT OCHOBHBIE
MaTeMaTHYeCKHe MOIETTH MaTeMaTHUECKHe MaTeMaTHYeCKue MOJENIH | MaTeMaTHUYeCKHe
Y BO3MOJXKHBIE CEepBI UX MOJIEIM W BO3MOJXKHBIE | M1 BO3MOXHBIE cepsl UX | MOIEIH u

BO3MOJXXHBIE C(EpHI

MEXaTPOHHUKH U | X TIpUJIOXXEHWH B
POOOTOTEXHHKH. obxactu
Homyckaer TUTNMYHBIE | MEXaTPOHUKHU u
omMOKM TIpU OTBeTe Ha | pOOOTOTEXHUKH.
BOIIPOC WM  peIIeHHH

MMOCTaBJIEHHOH 3aJ1a4u

VYMeeT co3maBaTh U
pewiath 3a1a4u
MaTeMaTUYEeCKOro
MOJIETTMPOBAHUS B
00J1aCTH MEXaTPOHUKH U
POOOTOTEXHUKH

YMeer co3maBaTh U
peuiath 3a7a4u
MaTEeMaTHIECKOTO
MOJICTUPOBAHHS B
00JacTH  MEXaTPOHUKHU
u POOOTOTEXHHUKH.
JHomyckaer
HE3HAYUTCILHBIE

OomuOKM TpH OTBETE Ha
BOTIPOC WIJIM PEUICHUH
IIOCTABJIEHHON 3aJ1aul

YmMmeer co37aBaTh u | He ymeer co3naBarts
pemars 3aJa4u 1 peiuaTh 3ajiavuu
MaTeMaTU4ECKOro MaTEMaTUYECKOTO
MO/JIETTMPOBAHMS B 00JIACTH | MOJAEINPOBAHUS B
MEXaTPOHHUKH u | obmactu
POOOTOTEXHUKH. MEXaTPOHUKH U
Homyckaet TUTIMYHBIE | POOOTOTEXHHUKH
OmMOKM TP OTBETE HA

BOIIPOC ~ WJIM  pEILICHUU

MOCTaBJIECHHON 3a/1aun




Bnaneer HaBbIKaMH Bnaneer HaBbIKamMu | Buazeer HaBblkamu | He Braneer
HCCIIeIOBaHUS NPUMCHEHHS HABBIKAMH | HCCIICIOBaHUS HaBBIKaMH
MaTeMaTHYeCKUX MoJelIell | McclIeOBaHuUs MaTeMaTHYeCKUX MOJelell | UCCIeIOBaHUs
IPH PEICHUH MaTeMaTHIECKHX pH PEIICHHH | MaTeMaTHYECKUX
NPaKTUYECKUX 33734 B MOZENIeH NMpH PEIICHWH | MPAKTHYeCKHX 3ajad B | Mogeleil mpu
00IIaCTH MEXaTPOHUKH U NPaKTUYECKUX 3agad B | 00JaCTH MEXaTPOHHKH H | peLIeHHH
POOOTOTEXHUKH 00JacTH MEXaTPOHUKH | pOOOTOTEXHHKH. MIPAKTUIECKUX

u poboToTexnuku. | Jlomyckaer TUTHYHBIE | 337124 B 00JaCTH

Jonyckaer OUIMOKM TP OTBETE HAa | MEXaTPOHUKH U

HEe3HAYHTENbHbIE BOIIPOC ~ WJIM  pEIICHHH | pOOOTOTEXHHKH.

OIIMOKHM NPU OTBETE Ha | MOCTABJIEHHOH 3a71a4u

BOIPOC WJIM PELICHUH

TIOCTaBJICHHOH 3a1a4u

3. PacnpenesieHne oeHOK 32 (opMBbI TEKYLIEro KOHTPOJISI H TPOMEKYTOYHYIO ATTECTALHIO

7 cemectp.
Tekymuii KOHTPOJIb!

[Mucemennas padora. Tema 2. Moaenu, onrckiBaeMble 0OBIKHOBEHHBIMU [ hepeHInalbHBIMUA YPaBHEHUSIMH.
Tema 3. JIuHeliHble ypaBHEHUs] MaTeMaTHUeCKON Gu3nku
MakcumanbHoe koaudecTBo 6amios o bPC - 30.

Yerasriii onpoc. Tema 1. HekoTtopbie n3BeCTHBIE MOJIEI MaTeMaTHYECKON (PH3UKHU. 3aaud XUMHUIECKOW KHHETHKH. TeMa
2. Mopenu, onuceiBaeMble OOBIKHOBEHHBIMH I depeHmanbHpIMu ypaBHeHHAME. Tema 3. JInHelHble ypaBHEHUS
MaTematudeckoi ¢pusnkn. Tema 4. HennHeitHbIE MOIENN €CTECTBO3HAHUSL.

MaxkcumanpHoe komdecTBo 6amios o bPC - 20.

HUroro 30+20=50 6aymioB.
IIpoMeskyTouHasi aTTecTanus — 3x3aMeH-50 OanoB.

IIpomexyTouHasi aTTECTAlMs MPOBOAUTCS TIOCIIC 3aBEPIICHHs H3ydeHHs IUCIMIUIMHBI HIH e¢ 4YacTh B ¢opme,
ompenesieMoil yueOHbIM IJIAHOM O0pa30BaTENIbHOW MPOrPaMMBI C LENBI0 OIEHUTh PabOTy 00YyYaromerocs, CTEIeHb
YCBOCHHSI TEOPETUUECKUX 3HAHUH, YPOBEHb CHOPMUPOBAHHOCTH KOMIICTCHITHHA.

[IpernonaBaTenb, MPUHUMAIOIIMKA JK3aMEH, OOCCIEYMBACT CIy4alHOE pacIpe/IeiCHUE BapHAaHTOB 3K3aMEHAI[HOHHBIX
3aJ[aHUil MEXy OOYYAIOIUMHUCSA C TOMOIIBI0 OHIETOB W/HIM C IPUMEHEHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIA; BIpaBe
3aJ1aBaTh 00y4arOIEeMYyCs JOMOJIHUTEIbHbIE BOIPOCHI U JIaBaTh JOMOJHUTENbHBIE 3a/IaHHsT TIOMUMO T€X, KOTOPhIC YKa3aHbI
B OuteTe.

DK3aMeH NPOBOJIUTCS 10 OuieraM. B kax oM OmieTe 1Ba OIEHOYHBIX CPECTBA!
1) yCTHBIi MM TUCBMEHHBIA OTBET Ha BOIIPOC;
2) pelieHue 3a/1a4H.

VCTHBIN Uau MUCbMEHHBIN 0TBET — 20 GasuIoB.
Pemenue 3agaun — 30 0amios.
Hroro 20+30=50 6amnos.

OO0mee KoJIMUECTBO OayUIOB MO IUCIUILIMHE 3a TEKYIINI KOHTPOJIb M IPOMEXYTOUHYI0 aTTectamuio: 50+50=100 6anos.

CooTBeTcTBHE OAIIJIOB U OLICHOK:
Jns sx3amena:

86-100 — orimuHO

71-85 — xoporiro

56-70 — y1oBICTBOPHUTEIBLHO
0-55 — HeymOBIETBOPUTEIHHO

4. OneHoO4YHBIE CPEACTBA, MOPSIAOK HX NPUMEHEHHs U KPUTEPUH OLlCHUBAHHSA
4.1. OneHo4YHBIE CPEACTBA TEKYIEro KOHTPOJIs



4.1.1. TucbMmenHas padora. Tema 2. Moaesiu, onucbiBaeMble 00bIKHOBEHHBIMU TH(pdepeHInaTbHBIMI
ypaBHeHusiMu. Tema 3. JIuHeiiHble ypaBHEHUsS] MATeMAaTHYeCKO (PU3UKH.
4.1.1.1. ITopsiaok npoBeaeHUsIH MPOLEAYPA OLeHUBAHUS.

OOyuaromnyecs MOIy4aloT 3aJJaHUE [0 OCBEIICHUIO OTPEACIEHHBIX TEOPETHIECKUX BOPOCOB WIIM PELICHHUIO 3a7ad.
Pa6ota BBITTONTHSETCS MUCEMEHHO U cAaéTcs mpenogaBareinto. ONEHUBAIOTCS BIaJCHUE MAaTEPHAJIOM 110 TeMe PaboTEl,
aHaINTHYECKUE CIOCOOHOCTH, BIIaIcHHE METOJaM1, YMEHHS U HaBBIKH, HEOOXOAUMBIE IS BBITOJTHEHUS 3a1aHUH

4.1.1.2 Kputepun oueHUBaHUS

26-30 6a/1J10B CTABUTCS, €CJIM 00yYAIONINTiCS:

[TpaBUIBbHO BBHITOJIHWI Bee 3ananust. [IpoaeMoHCTpUpOBall BRICOKHI yPOBEHb BilaieHHs MaTtepuaioM. [IposiBiens
MIPEBOCXOHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUSI U YMEHHUS K BBIIIOJIHEHUIO KOHKPETHBIX 3aIaHUMH.

21-25 6anJ10B cTaBUTCSH, €CJIM 00yqaromuics:

[IpaBuIbHO BHITIOIHIIT OOJBIIYIO YacTh 3aJaHu. [IpHCyTCTBYIOT He3HAUHTENbHBIE OMIHOKH. [IpogeMoHCcTprpOBaH
XOpOIINH YPOBEHb BIIAJICHNS MaTepHaioM. [IposiBIeHbI cpeJHNEe CIOCOOHOCTH IPUMEHATH 3HAHHUS H YMEHHS K
BBIITOJTHEHHUIO KOHKPETHBIX 3a/1aHHH.

17-20 6an10B cTaBUTCS, €CJIH 00yYAIOLIHIiCS:

3a7aHust BEITOJIHWI OoJiee YeM HaIoJI0BHHY. [IpHCyTCTBYIOT cephé3Hble ommOKH. [IpogemMoHCcTpupoBaH
y}IOBHCTBOpHTeHBHLIﬁ YPOBCHDb BJIaJICHUA MaTCPUAJTIOM. HpOHBHeHLI HHU3KHC CHOC06HOCTI/I MMPUMCEHATH 3HAHUA U YMCHUS K
BBITIOJTHCHUIO KOHKPECTHBIX 33]13HI/II>1.

0-16 6an10B cTAaBUTCS, €C/IM 00yYaIOIIMIiCs:

3agaHus BRINOJIHIII MEHEe 4eM HaroJoBUHY. IIponeMOHCTpHpOBaH HEYIOBICTBOPUTENBHBIH YPOBEHD BIAJCHUSA
MaTepuaiom. HpOHBHeHbI HCIOCTAaTOYHBIC CHOCO6HOCTI/I MMPUMCEHATH 3HaHUA 1 YMCHHS K BBIITOJJHCHUIO KOHKPETHBIX
3aJaHUH.

4.1.1.3. Conep:xanue OLICHOYHOI0 CPeACTBA
Tema 2.

Pemuts ypaBHeHus:

1. @2x — 4y +6)dx + (x+ y —3)dy = O

2. Y = X(y’— xcos x)

3. V' -2y +y= 6xe™

4. yY +4y” =e* +1

5. Teno maccel M nagaeT BHA3 ¢ HEKOTOPOH BhICOTHL. CHrila BA3KOr0 TPEHHS NPOINOPLUOHAIBHA CKOPOCTH MaJACHUSL.
OnpenennTts 3aBUCUMOCTb CKOPOCTU OT BPEMEHH.

6. Kpyrislii umuHIpUYIeCKuid 0aK ¢ BEPTUKAIBHON 0Chlo, tnamMeTpoM 2R u BeicoToit H HanonreH Bogoii. U3 Gaka
BOJIa BEITEKAET Uepe3 KPYyIJIoe OTBEpCTHE JaMeTpoM 2a B aHe Oaka. OnpeaenuTh BpeMs: OMOPOKHEHHUS Oaka.

Tema 3.

1
U, —yu, —Euy =0, y>0
1. Haiitu o01mee perieHue ypaBHEHHS

2 2
xu, +2xyu_, +yu,K =0
2. TlpuBectu ypaBHEHHE K KAHOHHUCCKOMY BHIY ™ Yty TV Uy .

3. Pemuts 3amauy Komm aist ypaBHEHHS TETUIONPOBOIHOCTH

e—x2—2x
U = 2Uyy, —0<X<+00, 120, u0,x)= .
fiu 8*u  Bu
=" zz+t—=0 YaoB
4. HaiiTu penieHue ypaBHEHUS dx* By dx JIETBOPSIOLIEE YCIOBHUAM

ul = flx) = Fx).
=0

ﬂul

dy =0
4.1.2. Ycruslii onpoc. Tema 1. Hexoropbie n3BecTHbIC MOJe/IH MaTeMaTH4ecKoll (pu3nku. 3agaun

XumMu4eckoi kuHeTuku. Tema 2. Mogenn, onucbiBaeMble 00bIKHOBEHHBIMH AU (PepeHInaTbHBIME YPABHEHHAMH.

Tema 3. JInneiinble ypaBHeHnss MaTeMaTn4eckoii ¢puszuku. Tema 4. HeimHelinbie Moiesin ecTeCTBO3HAHUS.

4.1.2.1. llopsiaok nNpoBeieHUsIM MPOLEAYPA OLIEHUBAHMSI.



YCTHBIHN onpoc IPOBOANTCS Ha MPAKTHIECKUX 3aHATHAX. OOydaromuecs BRICTYIIAIOT ¢ AOKJIa1aMH, COOOIICHUAMH,
JOTIOTHEHUSAMH, YYaCTBYIOT B TUCKYCCHH, OTBEYAIOT Ha BOIPOCHI mpernoaaBaTens. OleHBaeTCs YpOBEHb JOMAIITHEH
MTOJITOTOBKH TI0 TEME, CIIOCOOHOCTH CHCTEMHO H JIOTHYHO H3JIaraTh MaTepHall, aHaJHM3UpOBaTh, POPMYIINPOBAThH
COOCTBEHHYIO ITO3UIINIO, OTBEYATH HA JOMOJIHHUTEIEHBIC BOTIPOCHL.

4.1.2.2 Kputepun oueHUBaHUSA

17-20 6an10B cTABUTCS, €CJIH 00yIAFOTIHIICS:

B oTBeTe KaueCTBEHHO PACKPBLI coepkaHue TeMbl. OTBET XOPOIO CTpyKTypupoBaH. [IpexkpacHo ocBoeH
MOHATUIHEIHN annapat. [IporeMoHCTpUpPOBaH BHICOKUI YpOBEHb TOHUMAaHUS MaTepuana. [IpeBocxogHoe ymeHue
(OopMyIHPOBATH CBOM MBICIIH, 00CYXKaTh TUCKYCCHOHHBIE MTOJI0KEHHS.

14-16 6an10B cTaBHUTCS, €CJIH 00YIAFOIIHIICS:

OCHOBHBIE BOIPOCHI TEMBI pacKpbll. CTPYKTypa OTBETA B LIEJIOM aJICKBaTHA TEME. XOPOIIO OCBOCH MOHATHHHBIN
ammapart. [IpogeMoHCTpUpOBaH XOpOIINii YpOBEHb TIOHUMAHUSI MaTepuaa. Xopouee yMeHne GopMynnpoBaTs CBOH
MBICJIH, 00CY>KIATh JUCKYCCHOHHBIC TIOIOKCHH.

11-15 6ann0B cTaBUTCS, €CJIH 00yYAIOLIHIiCS:

Temy gactraHo packpsul. OTBeT cnado cTpykTypupoBaH. [loHATHIHEIH anmapaT OCBOSH YacTHIHO. [loHnMaHme
OTJETBHBIX MOJOXKEHUH M3 MaTepralia 1o TeMe. Y IOBIETBOPUTEILHOE YMEHHE (OPMYIHPOBATh CBOM MBICIIH, 00CYXKIATh
JUCKYCCHOHHBIC TTOJIOKEHHS.

0--10 6a;s10B cTaBUTCSH, €CJIM 0OyUalOLIUTics:

Temy He packpbul. [IoHATHITHBIH anmapaT 0CBOEH HEYIOBIETBOpUTEIbHO. [loHMMaHne MaTepuana pparmeHTapHOe
WM OTCYTCTBYeT. Heymenune gpopmynupoBats CBOM MBICIH, 00CYKAATh JUCKYCCUOHHBIE TIOJIOKECHUS

4.1.2.3. Conep:xanue OLICHOYHOI0 CPeACTBA

Temsl 1, 2.

Bomnpocsr:

. CB0oOOIHEIE KOJIEOAHUS.

. Komebanus B cpene ¢ conmpoTHBICHIEM.

. Beinyxnennbie koneOaHusl.

. Pe3onanc.

. [IponosbHBIE KONEOAHHS CTEPIKHEH.

. [lonepeuHsle KoeOaHUs CTEPIKHEMH.

. Peaxkuus Jlorku-BosbTeppsl.

. Peaxmus Benoycosa-XXaboTuHckoro.

. 3aaun Ha UCTEUCHHUE KUAKOCTH U3 COCYIa.
10. /IBa Buma, Oopromuecs 3a oOMIyIO ALY .
11. Mojenp XMIHUK-KEPTBA.

O 01N WU~ WIN—

Tembr 3.4.

Bomnpocsr:

. Cchopmynuposats 3akon Dypbe TensonepeHoca.

. Chopmynupoats 3am1auy Credana.

. 3anucartb ypaBHeHue broprepca. JlaTh TpaKTOBKY HEJIMHEHHOTO CIaraeMoro.
. Ykazath noactanoBky Koyna-Xomnda.

. JlaTb omnpezenieHne COIUTOHA.

. YKa3aTh 0IHOCOJIMTOHHOE pelieHne ypaBHeHus1 Kopresera-ne ®pusa.

. 3anmcars ®opmyny anambepa.

. Ykazarb (uznueckuii cMbici popmyisl Janamoepa.

. Omucats cxemy mMeroga @ypbe Ha MpUMepe ypaBHEHHS KOJIeOaHU CTPYHBI.
10. 3anncats popmyiry [lyaccoHa Juist BOJTHOBOTO ypaBHEHHS.

11. 3anncatp uaTerpan Ilyaccona Juis napaboiIn4ecKoro ypaBHEHUsL.

12. Omucatp cxeMy MeTo/a Pa3oXKeHHs 0 COOCTBeHHBIM GyHKIMAM 3anaun LItypma-JlmyBumst

O 00 1N N AW —

4.2. OueHOYHbIE CPeCTBA NPOMEKYTOUYHOMH aTTeCTAlUMU

ITo aucuuIuIMHE IPEAyCMOTPEH dK3aMeH. DK3aMeH MPOXOJIAT 1o OmiieTaM. B kaxaom OusieTe oMH TEOPETUISCKHMA
BOIIPOC M OJIHA 3a/1a4a. DK3aMeH MPOBOAUTCS B YCTHOH, MMCHbMEHHOH WM KOMIBIOTEPHOH Popme. OnieHnBaeTcs BiIaieHe
MaTepHaJiOM, €ro CHCTEMHOE OCBOCHHE, CITIOCOOHOCTh IPUMCHSTh HY)KHBIC 3HAHUSI, HABBIKA U YMCHHUS TIPY aHAIIN3E
MPOOJIEMHBIX CUTYallli M PEIICHUH MPAKTHYECKUX 3aaHUH.

4.2.1. YcTHBINH WIM NHCBMEHHBIN 0TBET HA BONIPOC
4.2.1.1. Ilopsinok NpoBeJeHUSIH MPOLEAYPA OLleHUBAHNS.



YCTHBIHM WM TUCEMEHHBIN OTBET Ha BOIIPOC HAIPABJICH Ha MIPOBEPKY 3HAHUN OCHOBHBIX Pa3elIOB MaTEMaTHIECKOTO
MOJIETHPOBAHUSL.

4.2.1.2. Kputepuu oneHHBaHHA.

17-20 6a1J10B CTABUTCSH, €CJIH 00yUaAIOIIHIACS:

B oTBere KaduecTBEHHO pAcKphUI colepXkaHue TeMbl. OTBET XOpOWIO CTPYKTypHUpOBaH. IIpeKpacHO OCBOEH
NOHATUMHBINA anmapaT. IIpogeMOHCTpUPOBAaH BBICOKMII YpPOBEHb IOHUMaHUS Matepuana. IIpeBocxonHoe yMmeHue
(hopMyIHPOBATH CBOU MBICITH, 00CYKIATh TUCKYCCUOHHBIC TIOI0KEHUSI.

14-16 6a/1;10B CTABHUTCS, €CJIU 00yJarOIIHiics:

OcHOBHBIE BOIPOCHI TeMbI packpbul. CTpyKTypa OTBETa B 1IeJIOM aJieKBaTHa TeMe. XOPOIIO OCBOCH MOHSTUHHBIN
anmapat. [IpogeMOHCTpHUPOBaH XOpPOINWI ypPOBEHb MOHMMAHHS MaTepuana. Xopoliee yMeHue (OpMYyIHPOBATH CBOU
MBICIIH, 00CYXIaTh TUCKYCCHOHHBIC TTOJI0KEHUS.

11-15 6a1710B CTABHUTCS, €CJIU 00yJarOIIHuiics:

Temy gactrmuHO packpbul. OTBET cllabo CTPyKTypupoBaH. [IOHATHHHBIA ammapaT OcBOeH dacTUYHO. [ToHMMaHwme
OTJENFHBIX MTOJIOKEHUH M3 MaTepualia Imo TeMe. Y TOBICTBOPHUTEIbHOE YMEHHE (HOPMYIHNPOBATH CBOM MEICIH, OOCYXIaTh
JVICKYCCHOHHBIC TTOJIOKEHS.

0--10 6a/1JI0B CTABUTCS, €CJIM 00yUYaKOIIHIiCs:

Temy nHe packpsul. [ToHATHIHEIN anmapaT 0CBOCH HEYAOBIETBOPUTENbHO. [loHNMaHne MaTeprana GparMeHTapHOoe
WM oTCyTCTBYeT. Heymenme GopMymupoBaTs CBOM MBICIH, 00CYKIATh AUCKYCCHOHHBIC TTOJIOXKCHHS .

4.2.1.3. OueHo4Hble cpeaACTBA.
Bonpocsl 1JIst yCTHOTO WJIM MMCBMEHHOTO 0TBETA

. CBoGoaHBIE KOJIEOAHNUS.

. Konebanus B cpeze ¢ COPOTHUBICHHEM.

. BeHyXIeHHBIE KOJIeOaHNs.

. Pe3onanc.

. [IpomoneHBIE KONEOAHS CTEPKHEH.

. [lonepeunsle KoneGaHus CTEPIKHEMH.

. [Ipocreiimue 3a1auyu XUMUYECKONH KUHETHKHU.

0 3N L AW

. Peakus Jlorku-BonbTeppsl.

. Peaxmst Benoycosa-YKaboTuackoro.

. 3a7aun Ha UCTEUYCHHE KUJIKOCTH U3 COCY/a.

. [Ba Bua, 6opromuecs 3a 00MIyIO ALY .

. Mozenb XUITHUK-KepTBa.

. YpaBHeHHE KoJIeOaHUH CTPYHBI.

. YpaBHEHHE TEIIONPOBOIHOCTH.

. ®opmyna [Jamambepa.

. ®opmyna Kupxroda.

. Meton crycka.

. Meron @ypre 11t ypaBHEHHS KOJICOAHUH CTPYHEI.

. IlepBas kpaeBast 3a1a4a I ypaBHEHHUS TEIUIONIPOBOAHOCTH.

. 3amaua Ko 11 0JTHOPOAHOTO YpaBHEHHS TETIJIONPOBOIHOCTH.

. 3amaua Ko 111 HEOAHOPOIHOTO YPaBHEHUS TEIUIOIPOBOIHOCTH.
. HTerpanpHoe npeacTaBlieHne JBaXKAbl HENPEPbIBHO TU(depeHrpyeMbix QyHKIUIL.
. OCHOBHBIE CBOIICTBAa TAPMOHHUYECKUX (YHKINH.

. 3amaya Credana.

. Mopneins Jlotku-Bonbrepps! u peakuus benoycosa-)XXabotuHckoro.
. YpaBHenue Broprepca.

. YpaBuenue Kopresera-ne ®pusa.

MRNRNNONNRNNDNE R R R R R = == O
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4.2.2. Pemenue 3aga4

4.2.2.1. Ilopsinok NpoBeJeHUSIH MPOLEAYPA OLlCHUBAHMNS.

TIpennararorcs 3a1a4u Ha MPOBEPKY 3HAHUK OCHOB MaTEMAaTUKH, YMEHUH peliaTh 3aJa4i BHIYUCIUTEIHHOTO U
AHAJIMTHYCCKOTO XapaKTepa, UCIIOJIb30BATh HA IMPAKTUKE 3HAHUA U3 obmacTu MAaTEMATHUKU, IIPOBOAUTH IMPAKTUYCCKUEC
PacyY€Thl, aHAJIM3UPOBATH NNOJIYYCHHBIC PE3YJILTATHI, yMeHI/II\/’I peuraTtbh TUMOBBIC 3a/Ia4YU MAaTEMATUICCKOT0 MOACIMPOBAHNUA,
HAa BJIQJICHUE MaTEMAaTHYECKUM ammaparoM auddepeHnnanbHeIX ypaBHEHHIH,

METOJIaMH PeUIeHHMs 3a/1a4 M IOKa3aTeNbCTBA YTBEPKIACHUH B TAaHHOW MPEeIMETHOW 00IacTH.

4.2.2.2. Kputepuu onieHuBaHM.

26-30 6a1710B cTABUTCSH, €CJIH 00y YAOIINMCS:

3aaHKe BBINOJIHEHO MOJHOCTBIO U MPABHIIBHO.

21-25 6aJJ10B CTABUTCH, €CJIM 00YIAIOIMMCH .



3agaHue BBINOJHEHO IOJIHOCTBIO, HO HET JOCTaTOYHOTrO0 OOOCHOBaHHWS. MIMIIpH BEpHOM pEIICHHUH AOIMyIIeHA
BBIYHCIIMTENbHAS OINOKA WM HEJOYET, He BIMAIOMIMI Ha PaBHILHYIO IOCIE0BATEILHOCTD PACCYKICHHH.

17-20 6an10B cTaBUTCS, €CJIU 00yHAIOIIMMCS ©

3amaHue BHINIOJIHEHO YaCTHYHO WM C ()aKTHYECKUMHU W BBIYMCIUTEILHEIMU OLIHOKAMH.

0-16 6a1;10B CTABUTCH, €CJIH 00YYAIOLIUMCS :

3ajaHne He BBIIIOJHEHO WM BHIIIOJHEHO ¢ OOJBIINM KOJTHYECTBOM (PAaKTHUECKHUX M BBIYUCIHUTEIBHBIX OIIHOOK.

4.2.2.3. OneHo4HbIE CPeCTBA.

1.PaccMOTpUM MOMYJISALINIO, PA3MHOKAIOIIYIOCS TIPONIOPLIHUOHATIBHO KOJIMYECTBY 0COOEH, IMPOAYKTHI ee
KHM3HE/ICSTEIbHOCTH NPEBPAILAIOTCS B Cpeie OOMTaHMUs B 5111, UCTPEOsIonuid nomysiuto. Haiitn 3aBucumMocTts
KOJIM4ECTBA 0cOOEH OT BpEMEHH.

2. Boporka nmeet ¢popmy KoHyca paguyca R = 6 cm u Beicotsr H = 10 cM, oOpatieHHOT0 BepIIHHOM BHH3. 3a KaKoe
BpeMsI BBITEUET BCSI BOA M3 BOPOHKH 4epe3 Kpyriioe oTBepcTre quamerpa 0,5 cM, ceslaHHOe B BepIIMHE KOHyca?

3. Haiiu obmmee pemenne ¥ — ¥ Sin X = sin xcos x

4. IIpOMHTErpupOBaTh YPABHEHHE (2% + ¥ +Ddx — (4x + 2y —dy = O

I _ 2 _
5. Pemuts 3agauy Komu y = 2x(x + y)’ y(O) =0

6. Haiitu oGmee pemenue Y™ + Y = 4xe™:
7. HaiitTu of1iee pemieHue ¥~ + v tgx — sin 2x
8. Halitu oO1iiee perierne v~ + 4y — 8sin 2x,

XU, —yu, +%(ux -u,)=0, x>0,y>0

9. Haiitn obuiee pemieHre ypaBHEHUsI

X

u +2u_ —3u,  +2u_ +6u, =0
10. TIpuBecTH ypaBHEHHE K KAHOHUYECKOMY BUAY e » * Y .
11. Pemuth KpaeByro 3a1a4y Juis HEOJHOPOIHOTO BOJTHOBOI'O YPaBHEHUS
Uy = AUy, + 4sin®x + 16sin°x, 0 <x <, u(t,0) = 0, u(t,m) =0, u(0,x) =0, uy(0,x) = 0.

12. PemmthKpaeByro3aaayy

Ug = Uyy, 0<Xx<2,uU(t,0)=0, ut,2) =t, u(0,x) =x(X-2), u(0,x)=0.

13. Pemuth KpaeByro 3a7a4y JUisi OJHOPOJHOTO YPaBHEHHUS TEILIONIPOBOJAHOCTH Ha OTPE3Ke
Uy = 4y, 0<Xx<2, t20, u(t,0)=0, u(t,2) =0, u(0,x) =2x(2 —x).

14. Haiitu pemenue 3aaaun Komn

T T

gz dy3

B
| =r@ 3| =re

»

15. [IpouHTerpupOBaTh ypaBHEHNE Uy — XUy + U= 0

16. [IpounTterpupoBats ypaBHenue JDitnepa-Ilyaccona

a3u 1 du  du

—t——=|l—}=0

dxdy  (x—vy) (ﬂx ﬂ}-‘)

17. Ipeo6pasoats ypasHenue Koprepera-ne ®pusa k Bumy Yee T Bruy, + Uy, = 0.

18. Tokasats, 4To MoAMHIEPOBaHHOE ypaBHeHHe Kopresera-ne ®pusa tee T 0Ullyy + Uper = 0 pyeer
COJIMTOHHOE PELICHHE.

19. HaiiT aBTOMO/IEJIbHYIO ITOJICTAHOBKY JJIsl OJTHOMEPHOTO YPaBHEHHMS TEIUIONPOBOIHOCTH Ha MOJIYOCH U PEIIUTh
sazauy ulx, 0) =0, ulD, £} = 1.

20. HaifTi conMTOHHOE pellieHre HETMHEWHOTO ypaBHeH s Konebanuii cTpyHbl Yee — Uxx + @D + U = 0.
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Tpunoosrcenue 3

K pabouell npozpamme OUCYUNIUHBL (MOOYIs)

b51.0.04.11 Mamemamuueckue oCHO8bL pOOOMOMEXHUYECKUX
cucmem

IlepeueHb HH(POPMALMOHHBIX TEXHOJIOTHH, HCIIOJIb3YEeMbIX 1JIs1 OCBOCHHS JMCLHUIIIMHBI (MOAYJISA), BKJIYAS
nepeyeHb MPOrpaMMHOro obecnevyeHust 1 HHYOPMALMOHHBIX CIPABOYHBIX CHCTEM

Hanpasnenne moarorosku: 15.03.06 MexaTpoHuka u poOOTOTEXHHKA
Ipodune noaroroBku: OU3MYECKIEC OCHOBBI MEXAaTPOHUKH M POOOTOTECXHUKU

Ksamudukanms BEITyCKHHKA: OakaiaBp
®opma 00ydeHHsI: OUHO-3a0YHAS
SI3bIk 0OyUeHUs: pyccKuit

T'on Hawana oOydeHus mo obpa3oBaTenpHON mporpamme: 2023

OcBoeHHE IUCLUILIMHBL (MOAYJIS) TPEIIoJiaracT HCIIOJIb30BaHUE CIIEAYIOIIEr0 MPOTrpaMMHOro olecrieueHHs M
nH(pOPMALMOHHO-CIIPaBOYHBIX CUCTEM:

IIporpammuoe obecnieuenue: oneparponnas cucrema Windows, MicrosoftOffice, KasperskyFree mist Windows
DnekTponHas oudnauoteunas cuctema «ZNANIUM.COM»

DnektpoHHast 6ubIHoTeYHas cucTeMa M3narenscrBa «JlaHb»

OnektpoHHast OubmMoTeyHas cucrema « KOHCYJIbTaHT CTyACHTa



