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1. Hean u 32024 JUCHUILINHBI

Heabto u3yueHuss AuCUUILIUHBL «Du3nka» sBiseTcs (HOPMUPOBAHHE IEIHLHOTO
MpeACTaBIeHUsT O (PU3MUECKUX 3aKOHAX OKPYXKaoIero Mupa B HUX €AUHCTBE U
B3aMMOCBSI3U VISl PEIICHUS] HAyYHO-TEXHUUYECKUX 3a7a4 B TEOPETUUYECKUX U MPHUKIIATHBIX
acIeKTax; pa3BUTHE HABBIKOB CaMOCTOSITEILHOTO H3YYEHHS JUTEpaTypbl Mo (U3UKE,
MpoBeAeHUs PU3HMYECKUX IKCIEPUMEHTOB M MPEACTABICHUS UX PE3yJbTaTOB; BhIpaOOTKa
YMEHHUS aHAJIM3UPOBATh MOJYYEHHbIE PEe3yIbTaThl; POpMHUPOBAHNE HEOOXOAUMON OCHOBBI
st 6osiee TIyOOKOro U 3(P(EKTUBHOTO OBJAJACHUS MOCIECAYIOMHUMHU JUCHUILIMHAMU
00IIETEXHUYECKOT0 U MPOPECCUOHATIBHOTO ITUKIIOB.

3amayamMm JUCUUIUIMHBL SBISIIOTCS: U3YYEHHE OCHOBHBIX (PU3MUECKUX SIBICHUI;
OBJIaJicHUE (PyHJAAMEHTaJbHBIMU MOHSATUSIMH, 3aKOHAMU U TEOPHUSIMH (DU3UKH, a TaKKe
MeTogaMu (PU3UYECKOro MCCIEAOBAHUS;, OBJIAJICHUE METOJlaMH PELICHUS KOHKPETHBIX
3a/lad M3 Ppa3IUYHBIX oOnactedl (¢Gu3ukU; (HOPMUPOBAHHE HABBIKOB IMPOBEACHUS
(bU3UYECKOT0 PKCIIEPUMEHTA, YMEHHUS BBIACIATh KOHKPETHOE (PU3MUECKOE COAEp:KaHUE B
MPUKIIAHBIX 3a7a4ax y4eOHOW M MpodecCHOHANBHOU AESATEIbHOCTH, YMEHUE KPUTHUUHO
OLICHUBATh MOJYYEHHBIE PE3YIIbTATHI.

2. MecTto aucuuiuiuHbl B cTpykrype OOII

JlucuumimHa OTHOCUTCA K oOs3arenbHOoM vactu bioka 1 OIl BO. Jlns ocBoeHus
TACUUIUIMHBL  «DU3nKa» CTYIEHTbl HCIOJB3YIOT 3HAaHWS, YMEHHUS W  HaBBIKH,
copMHUpPOBaHHBIC B XOJ€ M3y4YCHUA (PU3MKM U MATEMATHKH B IPOIECCE JTOBY30BCKOTO
o0yuenusi. OCBOEHHME JaHHOW JUCHUIUIMHBI SIBJISIETCS HEOOXOJAMMOM OCHOBOM JJIs
MOCTEAYIOMIETO  WM3YyYEeHUs  JUCHUIUIMH, CONPSDKEHHBIX C€  IpodecCHOHATbHBIMU
CTaHIapTaMu U MPOGUIBHON HAIIPABICHHOCTBIO.
[IproOpeTeHHbIC 3HAHKUS B paMKax JaHHOW JUCIUIIMHBI TOMHUMO MX CaMOCTOSITEIbHOTO
3HAYCHUSA SIBISIIOTCA OCHOBOW [UISI M3Y4YE€HUS TaKUX KypCcoB, Kak «be30macHOCTh
KUZHEJEITETbHOCTH», «OCHOBBI MPOMBIIIJICHHON pa3padOTKU» W Ap., a TaKKe HYKHbI
MPU TPOXOKJACHUU MPOU3BOJCTBEHHON TPAKTUKH.

3. Ilnanupyemble pe3yJabTaThbl 00yUYeHHS MO TUCHHUILINHE

3.1. Ilnanupyemble pe3y/bTaThl 00y4eHUs MO AUCHUTITHHE

Komnerenumus, 3akpensienHas 3a gucuunianaoin B8 OXOII:

OIIK-1. Cnocoben npumensmos ecmecmeeHHOHAYUHblE U OOUJCUHICEHEPHDLE
3HAHUS, Memoobl MAMeMamuiecko20 aHAIU3a U MOOeIUPOBaHUs, MeopemuyecKko2o u
IKCNEPUMEHMATbHO20 UCCIeO08AHUSL 8 NPOPECCUOHATLHOU 0esMelbHOCHIU.

NuaukaTopbl KOMIETEHIMH, 3aKpeIéHHbIe 3a nucuumiaunoin B OXOII:

HNOIIK-1.1. Vcnions3yeT OCHOBHBIC IMOHSTHS, KOHIICTIIMH, MPUHIUIIBI pPa3jeioB
MAaTEMATUKH, B TOM YHCJIE JOTUKUA U TEOPUU MHOKECTB, €CTECTBEHHOHAYYHBIX JUCLUUIUINH
JUTSI pelIeHusI CTaHAPTHBIX PO ECCUOHATIBHBIX 3a/1ad.

IToxa3aTe/n OeHMBAHUS UHAMKATOPOB J0CTHKEHHSI KOMIIETeH M

3HaTh:

31. OcHoBHbIE (pu3UMYEeCcKUEe SIBICHUS U OCHOBHBIE 3aKOHBI (DM3HMKHU; TPAHUIBI MX
MPUMEHUMOCTH, TPUMEHEHUE 3aKOHOB B BAXKHEHIIINX MPAKTUUYECKUX MPUITOKEHUSX.



32. OCHOBHBIE METO/IbI TUIAHUPOBAHUS U O0Pa0OTKU PE3yJbTATOB IKCIIEPUMEHTOB.
YMerh:

V1. PabGorate ¢ mnpubopamu U 00OpPYyJAOBaAaHUEM COBPEMEHHOW (PU3HUECKOM
nabopaTtopuu.

¥2. O6pabatbiBaTh pe3ynbTaThl GU3NYECKUX IKCIIEPUMEHTOB, KDUTUYHO OIICHUBATh
WX pe3yJibTaTbl; PacCYUTHIBaTh (B TOM 4YHCIE, C TOMOIIbIO YHCICHHBIX METOJ0B
00pabOTKH pe3yIbTaTOB KCIIEPUMEHTOB) MOTPEUTHOCTH TPOBEAEHHBIX OIBITOB.

MNOIIK-1.2. AmantupyeT ¥ MpUMEHSIET MOJYYCHHBbIC 3HAHUS MAaTEMAaTHYECKUX H
€CTECTBEHHOHAYYHbIX JUCHUIUIAH [JIi OCBOEHUSI HOBBIX METOJIOB pEUICHUs 3ajay
KOMIIBIOTEPHOTO  MPOTPAaMMHUPOBAHUST U MOJEIUPOBAHUS C  HCIOJIb30BAHHEM
YHUBEPCAJIbHBIX SI3BIKOB, MPOTPaMMHBIX OOOJOYEK MPUIO0KEHUN, HHCTPYMEHTAIbHBIX
CPEACTB MPOTrpaMMHPOBAHUS, BKIIOYAIOMIMX MOAYJIH MO CO3JaHUI0 KOMIIBIOTEPHOTO
HCKYCCTBEHHOI'O MHTEJJICKTA.

3HaTh:

31. OcHOBHBIC TTOHATHS U 3aKOHBI MAaTEMATUKH, (DU3UKU, BEBIYUCIUTEIBHON TEXHUKU
Y IPOrpaMMUPOBAHUS.

32. OcHOBHBIE METOABI penieHus (U3NIECKUX 3a7a4 C HCIOITh30BaHUEM
MaTeMaTHYECKUX 3aKOHOB U COBPEMEHHBIX KOMIIBIOTEPHBIX TPOTPaAMM.

Ymern:

V1. IlpumeHsITh 3aKOHBI (PU3UKH U METOJIBI PEIICHHS] OCHOBHBIX TUIIOB (DU3UYECKUX
3a/1a4 B Pa3IMYHBIX TPAKTUUYECKUX CUTYalUSX.

Y2. Hcnonp3oBaTb  METOABI  NPOTPAMMHUPOBAHUS M MATEMAaTHYECKOTO
MOJICTTUPOBAHMS I perIeHUs (PU3NIECKUX 3a/1a4.

3.2. Texnosoruu, ooecneyuBaonue popMupoBaHue KOMIETEHIIU
[IpoBeneHne  JNEKIMOHHBIX, JAOOPATOPHBIX W  TMPAKTHYECKUX  3aHSITHH,
caMoCTosATeNbHas paboTa Mo PyKOBOJICTBOM IPEMO/1aBaTEIIs.

4. TpynoeMKOCTb TUCUHMIJIMHBI U BU/bI y4e0HOIl padoThl.

Ta6muma 1. Pactipenenenue Tpy10eMKOCTH JUCITUIINHBI IO BUIaM y9eOHON pabOoThI

Bup yyeOHoM padoThI 3ayeTHBIX AKaJeMHYeCKHX
eIMHHUII 4acoB
OO6m1ast TpyJ10€MKOCTh JUCHUTLTAHBI 12 432
AyauTOpHbBIE 3aHATHS (BCEro) 225

B Tom uuce:

Jlexumm 90
[Tpaktuueckue 3ausarus (113) 45
Jlabopatopusie pabots! (JIP) 90
CamocrosiTeqibHas pabora (Bcero) 135+72 (9K3)

B Tom uuce:

KypcoBas paborta HE MPEAyCMOTpEeHa
KypcoBoii mpoext HE TIPETYCMOTPEH




PacueTHo-rpaduueckue paboThl HE MPETYCMOTPEHBI
Jlpyrue BUJIbl CAMOCTOSITENIbHOU Pa0OThI:

- MOJITOTOBKA K 3aIIUTe Ja00paTOPHBIX padoT 50

- IOJITOTOBKA K MPAKTUYECKUM paboTam 50
Tekylmuil KOHTPOJIb YCIIEBAEMOCTHU U 25
MPOMEXKYTOYHAs aTTecTanus (3a4er)

KoHTpoap TeKyImuii 1 IpOMEKYTOUHBIN 10+72 (3k3)
(6aITbHO-PENTUHTOBBIH, YK3aMEH)

[IpakTryeckasi HOArOTOBKA MPU peaau3aiuu 0
JTUCITUTIINHBI (BCETO0)

5. CTpykTypa u coaep:kaHue IUCHMILUIMHBI.

Ctpyktypa U coJepKaHUE JUCIUIUIMHBI TOCTPOCHBI 1O MOJYJIbHO-OJIOYHOMY
npuHouny. Ilog MoayneM OUCHUIUIMHBI IOHUMAETCS YKPYIHEHHAS! JOTHMKO-TIOHATUIHAS
TeMa, XapaKTePU3YOIasics OOIIIHOCTBIO HCIIOJIb30BAHHOT O MMOHATUHO-
TEPMHUHOJIOTHYECKOTO armapara.

5.1. CTpykTypa JUCUMILJIMHBI.
Tabauna 2. Moaynu JUCHUIUIMHBL, TPYA0€MKOCTh B Yacax M BUJIbI YICOHON paOOTHI.

Ne| HammeHoBaHue Tpya-1b | Jlekuuu [Ipakruy.| Jlao. Cam.
MOIYJIS Yachl 3aHATHS | pabdoThI padora
1 cemecTp
1 | Mexanuka 98 20 11 20 47
2 | MonexynspHas Gpu3uka u 46 10 4 10 22)
TEPMOIMHAMHUKA
Bcero Ha 1 cemectp 144 30 15 30 69 (3au)
2 cemecTp
3 | DIeKTpUIECTBO U 92 20 10 20 22+20 (7Kx3)
MarHeTH3M
4 | DneKTpOMarHuTHbIC 52 10 5 10 11+16(3K3)
KOJieOaHUs U BOJIHOBAsI
OTITHKA
Bcero Ha 2 cemecTp 144 30 15 30 33 + 36 (3k3)
3 cemecTp
5 | KBanToBas ontuka 44 8 6 8 10 +12 (3x3)
6 | AromHas pu3mKa u 52 14 6 10 10+12(3x3)
KBAaHTOBAsI MEXaHHUKA
7 Snepnas pusuka u 48 8 3 12 13+12(3k3)
(dbu3uKa TBEpPAOTO TENA
Bcero Ha 3 cemecTp 144 30 15 30 33 + 36 (3K3)




Bcero Ha nucnumiuny 432 90 45 90 135+ 72 (3K3)

5.2. Conep:xkanue THCUUTLIHHBI.

MOAYJIb 1. «<MEXAHHUKA»

KunemaTnka marepuanbHONM TOYKH: CUCTEMA OTCUETA, PAJANYC-BEKTOP, TPACKTOPHS,
MEepeMENICHNE, MyTh, CKOPOCTh, HOPMAJIIBHOE M TAHTC€HIIMAJIbHOE YCKOPEHUE; YPaBHEHHS
nerkeHud. [IpoctpancTBo u Bpemsi B mexaHnke Hprotona. Cuctembl KOOpAWHAT U HX
npeoOpazoBanus. DOUMYECKUNW CMBICT TPOM3BOAHOM W wuHTerpaia. JluHamuka
MaTepualbHOM TOYKH: 3aKkOHbl HbroTOHa, uMMynabc, paboTa, KUHETHYECKas U
MOTEHIIMAIbHAS SHEPTHsl, 3aKOHBbI COXPAHEHHS WMIYJIbCA U SHEPTrUH; MOTCHUUAIbHBIE
KpuBble. CBSI3pb MEXIYy CWIOM M MOTCHUHAIBHOM HSHEpPruer. ['paaueHT CKalusipHON
¢bynkiuu. CronkHoBeHUsT Tell. AOCOJIOTHO yOpyroe CToJKHOBeHHe. KuHemaTuka
BpAILIATENLHOIO JIBUKEHUSI TBEPAOrO TEJa: yroJl MOBOPOTA, YIJIOBas CKOPOCTb, YIIIOBOE
YCKOPEHHUE; CBA3b MEXKIY YIVIOBBIMH M JIMHEWHBIMU XapaKTEPUCTUKAMU JIBUKCHUS.
JIlnHamMyKa BpalaTeIbHOTO JBUXEHHS: MOMEHT CHJIBI, MOMEHT WHEpPLHH, Teopema
[lITeiiHepa, MOMEHT HMIIYJIbCAa, KHHETUYECKas SHEPrysl BpPAIIATEIbHOTO JIBHUKECHUS,
OCHOBHOW 3aKOH JWHAMHKH BPAIIATEIBbHOTO ABMKECHUSA. [I[pMHIMIT OTHOCUTEIBHOCTH W
npeodOpazoBanusa ['amunes. Iloctynatel cneunanbHoi Teopuu otHocutenbHocTH (CTO)
OnHmTeliHa. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTHM U MpeoOpa3oBaHus JlopeHiia.
[TapaioKChI peTATUBUCTCKON KHHEMATUKH: COKPAIIEHHUE JUIMHBI U 3aMEIJICHUE BPEMEHU B
JBIDKYIIMXCS CUCTEMax oOTcueTa. PensTHBUCTCKHMNM WMMMyNbC. B3auMOCBsI3b MacChl U
sHepruu B CTO.

CBoOomHbIe He3aTyxammmue Kojebanus. Amiumtyaa, ¢asza, 4actota W IEepPUOJ
koneOanmii. [Ipumepsl KoaeOaTENbHBIX JBIKEHUNW Pa3TUYHON (U3UYECKOW MPUPOIBI.
3aryxaroniue W BBIHYXACHHBbIC KosieOanus. Cnokenue koneOanuii (OueHus, Qurypsl
Jluccaxy). MexaHudeckre BOJIHBI. J[JTMHA BOJIHBI, BOJTHOBOE YHCIIO, (ha30Bas CKOPOCTb.
VYpaBHenue BoiHbl CTOSTYME BOJHBI.

MOAVYJIb 2. <MOJIEKYJIAPHASA ®PU3UKA U TEPMOJINHAMMUKA)>

MonekyIsIpHO-KUHETUYECKU U TEPMOAWHAMUYECKHAN TMOAXOAbl K HCCIEAOBAHUIO
CBOWCTB BELIECTBA, UX Pa3IM4YUE U B3aUMOCBs3b. MneanbHsiil ra3. [lapaMeTpsl cOCTOSTHUS.
VYpaBHeHue coctosiHusl. OCHOBHOE YpPaBHEHHE MOJEKYJIAPHO-KMHETUYECKONU TEOPUHU.
CreneHnu cBOOOABI U CPEIHSASI KUHETUYECKAS! SHEPT U MOJIeKyA. D(PPEeKTUBHBINA TUaMETP U
cpeaHsis JuiMHa cBOOOJHOro npobdera. CBsA3b TEIUIOEMKOCTH HCATBLHOIO raza ¢ YUCIOM
cTeneHeil cBooo bl Mosekyin. Pacnipenenenuss MakcBenna. Pacnpenenenne bonsiimMana u
Oapomerpuueckas ¢opmyna. BwBoag pacnpenenenuit MakcBemia u bonbliMaHa U3
YCJIOBHUSI PAaBHOBECHOTO XapakTepa ABWkKeHUs MoJiekyl. Haubonee BeposTHas, cpeaHsisa u
cpenHekBaapatuuHas ckopoctu. Omnpenenenue uucia Aporaapo meroaom Ileppena.
Ileppoe Hauvamo TEpMOJMHAMHMKH B pPa3IMYHbIX u3ompolueccax. Bropoe Hauamo
TepMOAMHAMUKHU. OJHTponusi. Kunetndeckue siBieHusi: Au@@dy3usi, TEIIONPOBOIHOCTD,




BHYTPEHHEE TpEHHE. DMIHpHUYECKUEe ypaBHeHUs nepeHoca: Puka, Oypee nu HproToHa.
Peanbpnbie ra3el. YpaBHenue Ban-nep-Baanbca.

MOAVYJIb 3. «QJIEKTPUYECTBO U MAT'HETHU3M»

B3aumoneiictBue 3apsgoB. DIEKTPOCTATHUECKOE TMOJIE M €r0 XapaKTePUCTUKH:
HanpsHKEHHOCTh, NOTeHIHANI. Teopema ['aycca. Dnexkrpudeckoe nmosne aunoss. Jumnons Bo
BHEIIHEM DJJieKTpudeckoM Toje. [lomsipuzanust auaiiekTpukoB. OpHUEHTAIMOHHBIA U
neopMallMOHHBIM MEXaHW3MBl MOJIIPU3AlliA. BEKTOp 2JIEKTPUYECKOr0 CMENIeHUs
(3JIeKTpUUECKOM WHIYKIIAHN ). Jnannexktpuyeckas MPOHUIIAEMOCTh BEIIIECTBA.
DJIEKTPUYECKOE TI0JI€ B OJHOPOJHOM JUDJICKTPHUKE. JIUIMOJBHBIH MOMEHT CHUCTEMBI
3apsa0B. BekTop monspu3anuy IUAJIEKTPUKA U €TO CBSI3b ¢ 00BEMHOM U MOBEPXHOCTHOM
TJIOTHOCTBIO CBSI3AHHBIX 3apsA/IOB. BEKTOP SJIEKTPUUYECKOTO CMEIICHUS (DJIEKTPUUYSCKOM
WHAYKIMK). JludaekTpudeckas BOCHPUHUMYHMBOCTh U JIUDJICKTPUUYECKAs] MPOHHUIIAEMOCTb.
[IpoBogHUKH B 3JIEKTpUUYECKOM I10Jie. PaBHOBecue 3apsiioB B NpoBoaHUKE. OCHOBHas
3aJla4a 3JIEKTPOCTATUKHU ITPOBOJHUKOB. DKBUIIOTEHIIMAJIBbHBIE MOBEPXHOCTH M CHJIOBBIC
JIMHUU 3JIEKTPOCTATUYECKOTO IO MEXY MPOBOJHUKAMU. DJIEKTPOCTATHUYECKAS 3AIUTA.
EMKOCTP MOpPOBOJHMKOB M KOHJEHCATOPOB. ODHEPrus 3apsHKEHHOTO KOHJEHCATOpa.
DIeKTpOeMKOCTh. KOHIEHCAaTOPBbl. DHEPrus 3IEKTPUUECKOrO MOJsA. DICKTPUUECKAN TOK:
CWIa TOKa, MIOTHOCTh Toka, J/[C, Hampspkenuwe. 3akoH Oma Uil y4yacTKa LENH, s
3aMKHYTOM 1enu, B quddepenunansHoit popme. 3akon [xxoynsa-Jlenna. Bzaumoaericteue
MPOBOJHUKOB C TOKOM. MAarHuTHOE€ MOJI€ W €ro XapaKTEePUCTHUKHU: HANPSHKEHHOCTh W
MarHuTHasg WHAyKOUSA. 3akoH buo-Capapa-Jlammaca. Cuna JlopeHma, cuna Awmrepa.
JIBIKEeHHE 3apsOKCHHBIX YaCTHI] B JICKTPUUICCKUX M MAarHUTHBIX TTONAX. D¢ ekt Xomna u
ero npuMeHeHue. Teopema O IUPKYJSIUMU (3aKOH TOJTHOTO TOKa). MarHUTHOE MoJjie B
BEIIECTBE; BEKTOP HAMATHUYEHHOCTH M €r0 CBS3b C MJIOTHOCTHIO MOJIEKYJISIPHBIX TOKOB.
MarnutHass BOCHPHUMMYMBOCTH W MAarHWTHas MOpPOHUIAEMOCTh. [lma-, mapa- u
dbeppomarHeTHkn. MarHUTHBIM MOTOK. DJICKTpOMarHuTHas WHAYKIUsA. CaMOWHIYKIIHS.
NuaykTuBHOCTH. BKITFOUEHME M OTKJIIOYEHHE KATYIIKA OT MCTOYHUKA MOCTOSHHOW 3]IC.
DHeprusi MarHUTHOTO TOJIA.

MOAVYJb 4. «3JEKTPOMAI'HUTHBIE KOJIEBAHUA U BOJTHOBASA
OIITUKA»

DONeKTpOMarHuTHbIE KojeOaHus. B3auMOCBSI3b 3JIEKTPUYECKOTO M MArHUTHOTO
nosieil. Cucrema ypaBHeHHI MakcBemsia B UHTETpajibHON GopMe U (PU3UUECKUN CMBICI
BXOJAIINX B HEE ypPaBHECHUW. DIEKTPOMArHUTHbIE BOJHBL. CBET KaK AJEKTPOMAarHWTHAs
BoiHa. CBeTOBOUM BEKTOp. 3aKOHBI reoMmeTpuueckod ontuku. MHTepdepenius ceera u
cnocoObl ee HaOmonenus. llpumenenne wuHTepdepeHumu: konblla HbroTOHA,
MpPOCBETJIIEHWE ONTHKU, uHTepPepomeTp Malikenscona. Judpakius Openens u
Opaynrodepa. [lpunnun I['roiirenca-Openens. Metoa 300 PpeHens. AMIUIUTYIHBIE U
¢dazoBbie 30HHbIC TIacTUHKU Dpenens. qudpaxuus OpeHens Ha KPYrjioM OTBEPCTHH U
kpyriioM aucke. Judpakuus @Ppaynrodepa na menu. JudpakuuoHHas pelieTka Kak
CHEKTpalibHbI  mpubop. Paspemaromas cnocoOHOCTh AUGPAKIIMOHHON  PEIIETKH.
[Tonspuzaumss ceera. I[lomydyeHme w aHanu3 JMHEUHO-TIOJSIPU30BAHHOTO  CBETA.
bproctepoBckoe oTpaxenue. JInHneliHoe nByayyernpenomiacHue. [loiHoe oTpaxkenue u ero
MIPUMEHEHHE B TEXHHUKE. BOTHOBOIBI M CBETOBOJBI. Jlucniepcust v MOTJIONIEHHUE CBETA.
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MOAYJIb 5. «<KKBAHTOBAS OIITUKA»

TemmoBoe m3nydeHne. XapakKTePUCTUKH U3ITYUCHUS U CBS3b MEXTY HUMH. 3aKOHBI
Kupxroda, Buna, Credana-bonbimana. I'mnoreza u dopmyna Ilnanka. ®otorddexr.
Vpapaenue DiiHITeRHA. 3akoHBI doTodddekTa. [Ipumenenue Gortorddekra. JlaBnenue
ceera. Dpdext Komnrona. @otousl. OnbiT bote. [lyanusm ceera.

MOAYJIb 6. «<KATOMHAS ®PU3NKA U KBAHTOBASA MEXAHUKA»

Crpoenue aroma. OnbiT Pezepdopaa. [loctynater bopa. Cnektp uznydeHust atoma
Bojopona. ®opmyna banbmepa. Bunbl ciekTpoB, ciocoObl ux nonydenus. [Ipumenenue
CriekTpoB. OnNTHYECKHME KBAHTOBbIE TeHepaTopbl CHOHTAHHOE MW HWHAYLHHPOBAHHOE
n3nyueHue. MHBepcHOe 3acesieHue ypOBHEM akTUBHOM cpenbl. OCHOBHBIE KOMIIOHEHTHI
nazepa. OcoOeHHOCTH Jla3epHOro U3NydeHuss. OCHOBHBIEC THUIIbI JTA3€POB U UX IPUMEHEHUE.
DJIEMEHTHI KBAaHTOBOM MEXAHUKH: TATNIOTE3a Je-bpoiins, COOTHOIICHHUE
HEOMNpeACTICHHOCTEH, BOJMHOBas (QYHKIUSA, €€ CTAaTUCTUYECKUW CMBICI U YCIOBHUS,
KOTOPBIM OHa JOJKHA YIOBIETBOPATH, ypaBHeHue lllpenunrepa, kBaHTtoBasi yacTuiia B
ONHOMEpPHOM moTeHHuanbHOW sime. KBaHToBble umcna. Ilpumamun Ilaynu. 3actpoiika
ANEKTPOHHBIX 000JI0OYEK MHOTOAJIEKTPOHHBIX aTOMOB.

MOAYJIb 7. «<AJEPHAA ®PUIUKA U PUSUKA TBEPJIOT'O TEJIA»

JIBH>KEHUE 3JIEKTPOHOB B MEPUOAMYECKOM MoJie Kpuctaiuia. CTpyKTypa 30H B METaJlIax,
MOJYNIPOBOAHUKAX U JudiekTpukax. [IpoBogumocts wmertamioB. CoOcTBeHHass U
MIPUMECHAs] TPOBOAUMOCTD MOJYNPOBOJAHUKOB. YPOBEHb PEpPMH B YUCTBIX U MTPUMECHBIX
MOJYyNPOBOAHUKAX. TemiieparypHass 3aBUCHMOCTb HPOBOAMMOCTH MOJIYIIPOBOJHUKOB.
DOoTONPOBOAUMOCTH OTYIPOBOAHUKOB. KOHTAaKTHBIE SIBIEHUS B OJIYNIPOBOJAHUKAX. P-N -
nepexod. PacnpeneneHue 3I€KTPOHOB M ABIPOK B p-N - mepexone. TOK OCHOBHBIX U
HEOCHOBHBIX HOCHUTENEHW uepe3 p-N - mepexod. BonprammepHas xapakrepuctuka p-n -
nepexoja. Beimpsimistonue cBoiicTBa p-N - nepexona. CoctaB aTOMHOTO sijipa. SaepHbie
CWIbl. DHEpPrusi CBsI3W  siApa. OJHEpreTudeckuid dPQext spaepHON  peakiny.
PannoaktuBHOCTE: anbda- u Oera-pacmanbl. SnepHbIe peakiud U MX DHEPreTUYECKUN
sapdext. lenenue snep. Cunres saep. OyHmaMeHTAIBHBIE B3aUMOJICHCTBUS U OCHOBHBIC
KJIACCHI JIEMEHTAPHBIX YacTULl. YacTuibl 1 aHTUYACTULIBI. JIenToHbI 1 agpoHbl. KBapku.

5.3. JIaGopaTopHbie padoThI
Tabnuna 3. JlabopaTopHbie pabOTHl U UX TPYIOEMKOCTD
IHopsiakoBbIi HOMEP MOAYJIS. HaumeHoBaHue

Tpya-Tb

Ienn 1a6opaTopHbIX padoT

JIa0OopaTOpPHBIX padoT

B Jacax

Mopyas 1

Ilenb: 3HAKOMCTBO C MOIPEUIHOCTSAMU H3MEpPEHUS,
MIOJTy4EeHHUs] HAaBBIKOB OLIEHKU CIIy4allHOW M MpuOOpHOH
MIOTPEIIHOCTH, JJOBEPUTEIBHOTO UHTEpBajia U3MEPEHUH,
3allUCH  OKOHYATEJNBHOTO  pe3yibTara HU3MEpPEHU
BEJIMYUH, TPapUUECKOro MpPEeACTaBICHUS Ppe3yIbTaToB
U3MEpEHHUs U ompeneneHne Ko3pPpuunueHToB TMHEHHON
3aBHUCUMOCTH TO TpaduKy U METOJOM HaWMEHBUINX
KBaJ[paToB, [IPAKTUYECKOE  HM3YyUEHHE  3aKOHOB
IBWOKEHMS Tela B  BI3KOM cpele U 3aKOHOB
BpanaTeaIbHOro JIBYOKEHHUS TBEPAOTO Tena,

1. N3ydeHune morpemHoc-
Te W3MEPEHUsL YCKOpe-
HUS CBOOOIHOTO IaJ€HUS
C TOMOIILIO MaTeMAaTH-
YECKOT0 MasTHUKA

2. Ormpenenenue Ko3¢-
burnueHTa BI3KOCTH
KUAKOCTH TIO  METOJY
Croxkca

3. Hzyuenume 3akoHOB
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SKCIIEpUMEHTaNIbHOE  ompezAereHne  Kod(dduiuumenTa | BpamaTenbHOro  JIBHXKe-
BSI3KOCTH JKMJIKOCTM ¥ MOMEHTAa HWHEpPLUM Teja, | HUs Ha MasiTHUKE
U3y4YeHHe  CBOOOAHBIX  Kojebanuit  mpyxuHHOro | Obepbeka

MasTHHKa, ompeaeneHue Kkodpdunuenta xectkoctu | 4. [IpyKuHHBINA MasTHUK 6
NPYKUHBI ¥ K03()(DUITEHTa COTPOTUBIICHUS CPEJIBL.

Moayas 2

Lesb: nzyueHue saBieHUs BHYTPEHHETo TpeHU B ra3ax, | 1. Onpenenenue xo3ddu- 4
SKCIIEpUMEHTAIbHOE  ompezaereHne  KoddduimenTa | mueHTa BA3KOCTH BO3IyXa
BA3KOCTH BO3JlyXa, MPaKTHYECKOe H3ydeHue mnepsoro | 2. OnpeneneHue OTHO- 6
Hayaja TePMOJMHAMHMKH U rpaUUecKuX 3aBUCUMOCTEH | IIEHUs  TeIIOEMKOCTEH
XapaKTEPUCTHUK ra3os, HKCTIIEPUMEHTAIBHOE | Ta3a METOJ0M aJaualdaTH-
OTIpeieNIeHue ToKazaTels aanadbaTel Ui BO3AyXa. YECKOr'0 pacHIMpEeHus

Moayas 3

Heab: mnonydenue rpadudueckoro mnpexacraBieHus | 1. U3ydenue 3akona Oma 4
pe3yiabTaTOB M3MEpeHusi U omnpeneneHue kodpouim- | 2. MccnenoBanue 3eKT- 4
€HTOB  JIMHEWHOW  3aBUCUMOCTH N0  TrpaduKy, | pOCTaTHYECKOTro MOJIs
3HaKOMCTBO C MPOCTEHITUMU 3JIEKTpUUECKUMU cxemaMu | 3. OrnpenesneHne ropuzoH- 4
U DJIEKTPOU3MEPUTEIBHBIMU IPUOOPaMH, MPUOOPETEHNE | TAILHOW  COCTaBIISAIOIIEH
HaBbIKOB cOopkH IIEKTPUUYECKHUX 1eney, | MarHUTHOTO TOJIS 3eMIIH
JKCIEpPUMEHTaJIbHAs IpoBepka 3akoHa Oma, Haxox- | 4. M3ydeHMe MarHuUTHBIX 4
JICHWe TOYeK 3a/JaHHOrO TMOTEHIMaja, IOCTPOSHHUE | CBOMCTB  (eppoMarHeTH-
SKBUIIOTEHIMAIBHBIX u CHJIOBBIX JUHUH | KOB

JIEKTPOCTATUYECKOTO TOJIS, pacyeT €ro XapakTepUCTHK, | 5. OmnpeneneHue yaenb- 4
IIPAKTUYECKOE M3yYEHME MArHUTHOIO IOJI KPYyroBOTO | HOTO 3apsiia 3JIEKTpOHa

TOKa u [IpUHIUIIA CYIIEPIIO3ULINU noJieH, | MeTOJIOM MarHuTHOH (¢o-
9KCHEPUMEHTAJIBHOE  OINPEACIEHUE TOPU30HTAIBHOMN | KYCUPOBKH

COCTaBJISIIOLEN MAarHUTHOIO TMOJIsI 3€MJIM, CHSTHE

OCHOBHOM  KpPUBOM  HaMarHW4uMBaHUA U  IETIH

rucrepesnca (eppoMarHeTuka, SKCIEPUMEHTAIBHOE

OTIpEJIENICHUE YAEIBHOIO 3apsiaa AIEKTPOHA

Moayan 4

Lesb: noxyueHre HABBIKOB OIICHKH CiiydailHOW u mpu- | 1. MaTepdepenmus ceeta. 4
OOpHOI MOTPENIHOCTH, TOBEPUTENILHOTO HHTepBaia u3- | OnbiT FOHra

MEpEeHUH, 3aMch OKOHYATEeNIFHOTO pe3ynabTara usMepe- | 2. Mzyuenue audpaxmu 6
HUN BenuuYMH, HaOIIofeHHEe WHTEP(EPEHIIMOHHBIX W | CBETa HAa OJUHOYHOM
IU(PPaKIMOHHBIX KapTUH OT Pa3IMYHBIX HCTOYHHUKOB, | MIETH U AU(PaKIIMOHHON
OKCHEPUMEHTAJIBHOE  OINPEAEICHUE JJIUHBI  BOJIHBI | PELIETKE

JIA3€PHOr0 M3JIy4EHMs], LIUPHUHBI LIEIH U IOCTOSIHHON

T (pPaKIIMOHHON PEeIeTKH

Monyas 5

Heas: nmocrpoeHne u o0OpabOTKa IKCHEpUMEHTANbHBIX | 1. M3yueHue 3akoHOB 4
rpaduUecKuX  3aBUCHUMOCTEH,  O3HAKOMJIGHHE  C | TEIJIOBOTO M3JIyYCHHUS C
IPUHLIMUIOM  JAEHCTBHUS  SPKOCTHOIO  MHUPOMETPA, | HIOMOUIBIO IPKOCTHOTO
IIPAKTUYECKOE M3MEpPEHHME SPKOCTHOM TeMIIEpaTyphl | TUPOMETPa

Harperoro Tena, npuMeHeHue 3akoHa Kupxropa wu | 2. Dotospdext 4

dbopmyner  Ilmanka fans  ompeneNieHUus HUCTUHHOM
TEMIIepaTyphl, AKCIEPUMEHTaJIbHas MPOBEpKa 3aKOHA
Credana-bonbliMana, MpaKTHUECKOE U3YyUEHUE 3aKOHOB
doTorddexra, CHSITHE BAX BaKyyMHOTO
¢doTodneMeHTa,  AKCIEPUMEHTAIBHOE  OIpE/eICHUE
JUTMHBI BOJIHBI U3ITy4eHHsI, paOOTHI BBIXOJA IEKTPOHOB
U KpacHo rpaHuibl GpoTorddexra




Moay.as 6

Ilesan: moxyueHHe HaBBIKOB rpaduueckoro mpenacras- | 1. M3yuenue onTudeckux 6
JeHUS pe3ylIbTaTOB HU3MEPEHHUs, O3HAKOMIIEHHE C | CHEKTPOB  HCITyCKaHHS.
YCTPOMCTBOM U TNPUHIMIIOM pabOThl CIEKTPOCKOMa, | ATOM BOJOpOJa
IpagyHpoBKa CHEKTPOCKOIA, HaOI0qeHne JUHeHYaThiX | 2. OnpeaeneHue Xxapakre- 4
CIIEKTPOB HCITyCKaHMsI C ITOMOILBIO CIIEKTPOCKOIA U MO | PUCTUK JIA3€pPHOTO H3IIy-
dororpadusiM, aHanmM3 CHEKTpa M3IyYEHHs aTOMa | YEHUS
BOJIOpO/Ia Ha OCHOBe TeopuH bopa, mzyuenue paboOTHI
IeJINA-HEOHOBOTO U MOJYIPOBOJHMKOBOIO  JIa3epa,
AKCHEPUMEHTAIBHOE ONPEEIICHUE €T0 XapAKTEPUCTUK
Moayas 7
Leasb: mnonmydyeHue HaABBIKOB Tpaduueckoro mpea- | 1. OnpeneneHue sHEpruu 4
CTaBIICHHsI PE3yJbTaTOB H3MEPEHUS U OTPEACICHUE | aKTHBAIMK MOJIYIPOBOI-
KO3 PHUIIMEHTOB TUHEHHOM 3aBUCUMOCTH 110 TpapuKy U | HUKA
METOJIOM HAaWMEHBUIMX KBaJpaToB, mpakrtuueckoe | 2. Cuarue BAX mnomy- 4
U3y4EHUE TeMIepaTypHOI 3aBUCUMOCTH | IPOBOJHUKOBOTO IO/
MOJIyIIPOBOIHUKA, 3KCIIEPUMEHTAIBHOE OmpeaeneHue | 3. PagnoakTHBHOCTD. 4
SHEPTUM AaKTUBAIMH TOJYIPOBOJHMKA, W3yuyeHHe KoH- | [lornomenue P-usmyue-
TaKTHBIX SIBJICHUH B IMOJIyIIPOBOJHUKAX, CHATUE BOJIBT- | HUS B BO3JIyXe
aMIIepHON XapaKTePUCTUKU P-N Tepexona, MpakTuie-
CKO€ O3HAaKOMJICHHE C METOJIaMH PETrUCTPAIH PAIHO-
aKTUBHOTO M3JIy4€HHUs, DKCIEPUMEHTAIbHOE OIpeeie-
HUE JIMHEHHOTO KO3(pQUIIMEHTa MOTIOUICHUS [-U3Iy-
YEHHUs B BO3yXE U aKTUBHOCTH TpenapaTa
5.4. llpakTHYecKue 3aHATHS.
Tabnuia 4. TemaTnka NpakTUYECKUX 3aHATUN U UX TPYJIOEMKOCTh
Moay.n. IIpuMepHast TeMaTHKa Tpya-Tb
e npakTHYeCKUX 3aHATHI NPAKTHYECKUX 3aHATHH B Hacax

Mopyas 1
Lless: mproOpeTeHne HaBBIKOB ONpeaeeHus Xa- | Kunemaruka MaTepraabHON TOUKH 3
PAKTEPUCTUK JBUKEHHUS MaTEPUAIbHOM TOUYKU
[0 YpaBHEHHSIM €€ JBM)KEHUS, IOCTPOCHUS Tpa-
(UKOB TpPaeKTOpPUU JABIKEHHS TOUYKU C YyKasza- . 2

JluHaMuKa MaTepHaIbHON TOUKH
HUEM HaIpaBJICHHUsI BEKTOPOB CKOPOCTH, HOpMa-
JBHOTO M TAaHT€HLMAIBHOTO YCKOPEHUH, MpUMe-
HEHHsI 3aKOHOB HbIOTOHA, COXpaHEHUsS] UMITYJIb-

3aKOHBI COXpaHEHHS UMITYJIbCca U
Ca M SHEPrUH K PELICHUIO MPAKTHIECKUX 31121, SHeprHH 2
OTIpEENICHUs YTIIOBOM CKOPOCTH U YIJIOBOIO YC-
KOPEHHMs TpM  BpPAIlaTeNbHOM  JIBIKEHMH | KyneMaTuKa ¥ JMHAMHUKA
TBEPIOrO Tela, HAXOXKIACHMsSI MOMCHTA HHEPLMH | Bpai[aTebHOTO ABHKCHHUS 2
¢ ucnoJsb3oBaHueM teopemsl lllTeitHepa, ompe-
JeTICHUsT MOMEHTOB CHJI, pabOThl U KHHETHYec-
KOM SHEpPruM IpHU BpAIIATEIbHOM JIBWXKCHUH, | MexaHHUecKUe KOJICOAHUS 1 2

OTIpENIeNIEHUs] XapaKTEPUCTUK COOCTBEHHBIX U | poiHEI

3aTyXarolmnuX MCXaHNUYCCKUX KOHCGaHHﬁ, JJINHBI
BOJIHBI, IPUMCHCHUA 3aKOHA COXPaHCHHA SHCP-
UM B KOJIEOATEITLHOM IPOIIecce
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Monyns 2

Llenb: mpuoOpeTeHHE HABBIKOB OIpEeIICHUS
[IapaMeTpPOB COCTOSHHS MACAIBHOIO rasa C Io-
MolIlblo ypaBHeHUs: MenzaeneeBa-Knanelipona u
ra3oBbIX 3aKOHOB, TOCTPOCHHUS TpaduKOB s
pPa3IMYHBIX IIPOLECCOB, pacuera CKOPOCTEH H
JHEPrui MOJIEKYJI HUICAIbHOTO Tas3a, IpUMe-
HEHHUs [IEpBOTr0 U BTOPOTO HA4all TEPMOJUHAMU-
KM JUJIS Pa3JIU4HbIX IIPOLIECCOB.

Omnpenenenne xapakTEPUCTUK
COCTOSIHUS U/ICAIBHOTO Ta3a,
NepBOE HAYaJI0 TEPMOIMHAMUKH

Moayas 3

Heasb: mpuoOpereHHe  HABBHIKOB  pacyera
HaIpSDKEHHOCTH M INOTEHIMAJIa  3JIEKTPOCTa-
THYECKOI'O IIOJIsI, CO3JaBa€MOI0 TOYEYHBIMU H
MPOTSHKEHHBIMU 3apsilaMH, NPUMEHEHUs IPUH-
LUIIAa CYNEpPHO3UINH NoJIe U Teopemsl I 'aycca,
pacuera HamnpsYKEHHOCTHM MAarHUTHOIO IOJISI U
BEKTOpa MarHUTHON MHIYKLMH A MAarHUTHBIX
II0JIEH, CO3aBaEMBbIX IIPOBOJAHUKAMHU PA3IUYHOU
¢dopmBbl, pacuera cuil, ACHCTBYIOUIMX Ha 3aps-
KEHHBIE YaCTHULIBI B JIEKTPUYECKOM U MarHuT-
HOM TIOJISIX, XapaKTEPUCTHK JBMKEHUS ATHX
4acTULl U MX TpaekTopui, ompeneneHus IJ(C
MHJYKIUU, BO3HUKAIOIIEH B KOHTYpE, BPEMEHU
HapacTaHus U YOBIBaHHUS TOKA MPU 3aMBIKAHUU U
Pa3MBIKaHUU NIEKTPUYECKOU LIETIU

DneKTpocTaTuKa

3aKOHBI IIOCTOIHHOTO TOKA

MarnuTHoe noJie.3aKoHbl AMIiepa
u buo-Casapa-Jlamiaca

I[BI/DKCHI/IC 3apsAKCHHBIX YaCTUIl B
QJICKTPUYICCKOM U MArHUTHOM
IIOJIAX

SIBneHue MEKTPOMarHUTHON
WHIYKIUH

Monyas 4

Heasb: mpuoOpereHHe  HABBHIKOB  pacyera
XapaKTepUCTUK COOCTBEHHBIX M 3aTyXaroIlUuX
AIIEKTPOMArHUTHBIX ~ KOJIeOaHUH, NpUMEHEHUs
3aKOHA COXPAaHEHHUs SHEPTUU B KojeOaTeIbHOM
npolecce, OIpeNeNeHus II0JIO’KEHHUS
MaKCHMYMOB u MHUHUMYMOB B
UHTEepEPEeHIIMOHHON KapTHHE, pacuera
IU(PaKIMOHHON  KapTUHBI ~ METOAOM  30H
@peHens, ONpeAeIeHUe IOJIOKEHUS TJIaBHBIX
MaKCUMYMOB B CIHEKTpe OT Au(PaKIHOHHON
pELIETKH, pa3periaonieii ctocoOHOCTH PEIIeTKH

DJNEeKTpOMarHUTHBIE KOJIeOaHUs

Wutepdepenius ceera

Hudpaxius ceera

HOHHpHB&HI/IH " JUCIICPCUA CBCTA

Moayas 5

Heab: npuoOpeTeHHEe HABBIKOB MPUMEHEHUS
3aKOHOB TEIJIOBOTO W3MYYCHHs Ui pacdeTa
XapaKTePUCTUK WCTOYHUKOB H TMPUEMHUKOB
TEIUIOBOTO M3TYYCHHUS, NPUMCHEHHUS 3aKOHOB
doTorddexra ans perieHusl MPaKTUIECKUX 3a-
Jad, pacueT CWJIBI CBETOBOTO NABICHUS, IIPUMeE-
HeHue 3akoH KommToHa s pacuera mapamer-
POB paccessHHOTO ()OTOHA U 3JEKTPOHA OTIAYU

TeroBoe n3ny4yeHue

®oToad ekt

JlaBneHue cBera

Addexr Komnrona

Moayan 6

Heab: mpuoOpeTeHUe HABBHIKOB pacyera IJIuH
BOJH W YaCTOT CHEKTPAIbHBIX IUHUH aroma
BOJIOpPOJIa ¢ TOMOIIBIO MocTynaToB bopa u dop-

IToctynarel bopa. Cnextp aroma
BOZOPOAA
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Myabl banpmepa, mocTpoeHue SHEpreTHYecKoi
JMArpaMMbl  aTOMa BOTOPOAA, PACUET JUTHHBL | g o0 oo oo
BOJIHBI Jie Bpoiins, npuHsATHE peleHus o Heoo- 2
XOJUMOCTH NPUMEHEHHUs KBAHTOBOM MEXAHMKH
OpU ONMHMCAHWUU JABWKEHHS YacTHL, HpuoOpe-
TCHHC HABBIKOB OIPCICICHHS BEPOSITHOCTH | Vpasuenue IlIpennnrepa. ITosene-
HAXOXK/ICHUsl YaCTHUIbl HA 3aJaHHOM OTPE3KC B | gpe 4yacTUIBI B OECKOHEYHO IITy-
OeCcKOHEYHO TIIyOOKOH OJHOMEPHOM MOTCHLH- | GOKOH OXHOMEPHOH MOTCHIHATb-
aJIbHOM SIME aHAJTUTUYECKU U 10 TpauKy HOI1 sIMe

Monyas 7
Heab: npuoOpeTeHHE HABBIKOB MPUMEHEHUS )
3aKOHA PAJIMOAKTHUBHOTO pacraja g perieHus
3a/ay, 3alHdCH SIIEPHBIX peaklus, pacyera
SHEPTUH CBS3U sApa

3aKoH paAMOaKTUBHOIO pacnaja

DHeprusi CBA3M Spa,
sHepreTudeckuit 23pdekT saepHbIx 1
peakuui

6. CamocTosiTesibHasi pad0oTa 00y4arOIIMXCH M TEKYIIMHA KOHTPOJIb UX
ycneBaeMoCTH.
6.1. Llestu camocTosITEILHOM PadOTHI

dopMHUpOBaHUE  CIIOCOOHOCTEM K CaMOCTOSITEIbHOMY IMO3HAHUIO U OOYYEHHUIO,
MOUCKY JIUTEPaTypbl, 0000IICHUIO, O(OPMICHUIO U TMPEJICTABICHUIO MMOTYyYCHHBIX
pEe3yAbTATOB, UX KPUTUUECKOMY aHAIN3Y, MOUCKY HOBBIX U HEOPAMHAPHBIX PEIICHUI,
apryMEHTHPOBAHHOMY OTCTaMBAaHUID CBOUX TMPEJIOKEHUM, YMEHUW MOJATOTOBKU
BBICTYIIJICHUW W BEICHUS TUCKYCCHUU.

6.2. Opranuszanus 1 coep:KaHue CaMOCTOATEJIbHOI PadoThI

CamocTtosTenbHass padoTa 3aKIIOYaeTCs B M3YYEHUU OTACIBHBIX TEM Kypca IO
3a/IaHUIO0 TIPEenoaBaTeisl MO0 PEKOMEHyeMOW UM y4yeOHOHM JuTeparype, B MOATOTOBKE K
nabopaTopHbiM  paboTaM H MPAKTUYECKUM 3aHATUSAM, K TEKYHIEMY KOHTPOJIO
YCIIEBA€MOCTH, 3a4ETY, IK3aMEHY.

ITocne nexkuuy Mo COOTBETCTBYIOWIEW TEME, CTyAEHTAaM BbIIAKOTCS WUHIAWBUAYAIbHBIC
3a/1a4u JI1 CAMOCTOSITEIbHOTO PEUICHUs. 3aTeM 3T 3aJa4u pa3OUparoTCs U 3alUIIAI0TCS
Ha MPAKTUYECKHUX 3aHATUAX. KoInuecTBO Takux 3a7ad cOCTaBiseT 7-9 3a cemecTp. 3agauu
opOpMIISIIOTC B OTACNBbHBIX TETPaiiX, rpadUKu CTPOSITCA HA «MHILIUMETPOBKEY.
MakcumanbHasi OIleHKa 32 BBIMOJHEHHYIO 3ajady — 3-6 0auioB B 3aBUCHMOCTH OT €€
TPYJAOEMKOCTH, MUHUMAIBHBINA OaJlsT COOTBETCTBEHHO 2-3.

B pamkax mucruruimebel BbimodHseTcs 20 nabopaTopHbIXx pabor (6 B mepBom
ceMectpe, / BO BTOPOM M 7 B TPEThEM), KOTOPbHIE 3AIIUIIAIOTCS MOCPEICTBOM YCTHOTO
ompoca. MakcuMamnbHasi OIICHKa 332 KaKIyIO0 BBITIOJHEHHYIO JTabopaTopHYyIO paboty — 6-8
OaJIJIOB B 3aBUCHMOCTH OT €€ TPYI0E€MKOCTH, MUHUMaJTbHas — 3-4 Oaia.

Brinonnenue Bcex 1abopaTOpHBIX paboT 00s3aTenbHO. B cilyyae HEBBINOJHEHUS
71a00paTOpHOIl PabOTHI M0 YBAKUTEIBHOW MPUYMHE CTYAEHT JOJKEH BBIMIOJHUTH €€ MO
PYKOBOJCTBOM JIaDOpaHTa M 3alUTUTh €€ B Yachl, OTBEJCHHbIC HA KOHCYJIbTUPOBAHUE C
MIPEIOIaBaTEIIEM.
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Tekymuil KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS C HCHOJIB30BAHUEM MOJYJIBHO-
PEUTHUHTOBOM CUCTEMbI 00YyUEHHUSI M OLICHKH TEKYIIEH yCIeBaeMOCTH 00 y4arOUXCHl.

7. Y4eOHO-MeTOANYeCKOe U HH(pOpMAlHOHHOE o0ecriedyeHHre JUCUUIJINHBI.
7.1. OcHOBHAas JUTEpPaTypa MO TUCUMUILINHE

1. CagenneB, U.B. Kypc obmieit pusuku : yued. mocoOue sl By30B MO TEXH.
(550000) u Texnomor. (650000) HampaBieHUAM : B COCTaBe Yy4eOHO-METOIUYECKOTO
komiuiekca : B 3 T. T. 1 : Mexanuka. Monekynsipaas ¢usuka / M.B. CaBenneB. - 12-e uzs.
; ctep. - Cankr-IletepOypr [u ap.] : Jlaup, 2016. - (YueOHnuku nsa By30B. CrnenuanbHas
autepatypa). - ObC Jlanb. - Tekcr : anmekrponssiit. - ISBN 978-5-8114-0630-2. - URL:
https://e.lanbook.com/book/71760#book _name. - (ID=108789-0)

2. CagenbeB, .B. Kypc oOmieit ¢puszuku : yded. mocoOue Ijisg BY30B IO TEXH.
(550000) u Texnomor. (650000) HampaBiaeHussM : B 3 T. : B COCTaBe y4eOHO-
MeToaudyeckoro komriekca. T. 2 : DnekTpudecTBO U MarHetusMm. Bonnel. OnTuka / 1.B.
CaBenbeB. - 13-¢ usn. ; crep. - Cankr-IlerepOypr [u np.] : Jlanbp, 2017. - (YueOHuKH mis
By30B. CrerinasipbHas mrepatypa). - ObC Jlanb. - Tekct : anextponHsrit. - ISBN 978-5-
8114-0631-9. - URL.: https://e.lanbook.com/book/91065#book _name. - (ID=108790-0)

3. CagenbeB, N.B. Kypc oOmieit ¢puzuku : yded. mocoOue s BY30B IO TEXH.
(550000) u Texuomor. (650000) HampaBiaeHussM : B 3 T. : B COCTaBe y4eOHO-
Mertoauyeckoro komruiekca. T. 3 : KpantoBas ontuka. AtomHas ¢usuka. duszuka
TBepaoro Tena. @u3nka aTOMHOTO sifipa u dneMeHTapHbix yactuil / M.B. Casenbes. - 11-¢
m3a. ; crep. - Cankr-IlerepOypr [m ap.] : Jlawp, 2017. - (YueOHUKH I BY30B.
Cnemmanshas nuteparypa). - ObC Jlanb. - Teker : snekrponHsiid. - ISBN 978-5-8114-
0632-6. - URL.: https://e.lanbook.com/book/92652#book_name. - (ID=108791-0)

4. TpodbumoBa, T.M. Kypc ¢usumku : ydebd. mocobme mns By3oB / T.W.
Tpodumona. - 16-¢ usn. ; crep. - M. : Akagemus, 2008. - 558 c. : un. - (Bsicmiee
npodeccuoHaabHoe oOpa3oBaHue). - Tekct : HermocpeAacTBeHHBIA. - ISBN 978-5-7695-
4956-4 : 369 p. 60 k. - (ID=73550-184)

7.2. JonoiHUTEIbHAS JTUTEPATYPA MO AMCUHMILIMHE
1. ['pabogckuii, P. . Kypc dusuku : yuebnoe nmocodbue / P. U. I'paboBckuii. —
12-e m3x., crep. — Cankr-IletepOypr : Jlans, 2021. — 608 c. — ISBN 978-5-8114-0466-

7. — Texcr : snexktponuslii / Jlane : smekTpoHHO-OMOMMOTewyHas cuctema. — URL:
https://e.lanbook.com/book/168382 (142433-0).

2. Wpnues, A. JI. ®usnka : yueoHoe nocodue / A. JI. IBnmueB. — 2-¢ u3 ., UCIp.
— Camnkr-IleTepOypr : Jlaup, 2021. — 672 ¢. — ISBN 978-5-8114-0760-6. — Tekcr :
ANEKTPOHHBIN //  Jlamb  :  3leKTpoHHO-OMOMMoTeuHas  cucrema. —  URL:

https://e.lanbook.com/book/167746 (142860-0)
3. Jlusenues, H. M. Kypc ¢usuku : yue6nuk / H. M. JluBenueB. — 7-e u3n.,
crep. — Cankr-Ilerepoypr : Jlanp, 2021. — 672 c¢. — ISBN 978-5-8114-1240-2. —

Texct : onekTpoHHsblii /  Jlanb : 3nekTpoHHO-OMOMMoTeuHass cuctema. — URL:
https://e.lanbook.com/book/168372 (142432-0).
4, UYepros, A.I'. 3agaunuk no Qusuke : yuyeOHOe mocobOue ans BTy30B / A.Tl.

Yepror, A.A. BopoObeB. - 8-¢ m31. ; mepepad. u mom. - Mocksa : ®uszmatiut, 2007. - 640
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c. : mn. - Texcr : HenocpeacTBeHublit. - ISBN 5-94052-098-7 : 331 p. 10 k. - (ID=61477-
177)

5. Knunrep, A.B. 3anaunuk no ¢u3uKe C 3JI€MEHTaMH TEOPUU U MPUMEPAMU
pelieHus : yueOHoe mocoOue i By30B 10 HarpasiieHuto "Texnuka u texnonorun" / A.B.
Knunrep. - 2-e usn. ; uctp. u nom. - Mocksa : ®nunTa : Hayka, 2008. - 240 c. - buGauorp.
: ¢. 240. - Tekcr : HenocpeacTBeHublid. - ISBN 978-5-9765-0214-7 (daunTa) : 120 p. -
(ID=67683-91)

6. @upranr, E.B. PykoBoAcTBO K pellleHHI0 3aia4 Mo Kypcy oOiiei Gu3uku :
yueOHOe MmocoOue Uisi BY30B MO TEXHUYECKUM M TEXHOJOTMYECKUM HAMpaBICHUSIM U
creuuanbHocTsM / E.B. @upranr. - 4-e uzn. - Caukr-IletepOypr [u ap.] : Jlans, 2021. -
(YueOnuku 115 By30B. CrieninanbsHas nureparypa). - 9bC Jlanb. - TEeKCT : 37E€KTpOHHBIH. -
ISBN 978-5-8114-0765-1. - URL.: https://e.lanbook.com/book/167786. - (ID=142436-0)

1. Kanamnukos, H.II. ®usuka. MHTepHET-TeCTUpOBaHUE 0a30BBIX 3HAHUU :
yueOHOe nmocobue 1i7sl By30B Kk DeiepaibHOr0 HHTEpHET-TecTupoBaHuto 1o ¢usuke / H.IL
Kanamnnkos, H.M. KoxeBuukos. - Cankr-IletepOypr [u np.] : Jlans, 2009. - (YueOHuKH
st By30B. CrieninanibHas urepatypa). - 9bC Jlanb. - TekcT : anextponnsiit. - ISBN 978-
5-8114-0925-9. - URL: http://e.lanbook.com/books/element.php?pll_id=172. -
(ID=108785-0)

7.3. MeTonu4eckue MaTepuaJbl

1. JlabGoparopusiii npaktukym no ¢usuke. Y. 1 : Mexanuka u MolieKyJspHas
¢usuka / TBepckoli roc. TexH. yH-T ; cocT.: A.B. TBapnoBsckuii [u ap.]. - TBeps : TBI'TY,
2019. - 95 c. - Tekct : memocpenctBeHubrii. - ISBN 978-5-7995-1009-1 : 180 p. -
(ID=134115-72)

2. JlabGoparopusiii npakTukym no ¢usuke. Y. 1 : Mexanuka u MolieKyJspHas
¢usuka / TBepckoil roc. TexH. yH-T ; coct.: A.B. TBapnosckuii, [1.U. leprynos, A.B.
3y6koBa, C.P. Ucnupsn, N.B. Kpusenko, B.W. Jlamues. - Teeps : TBI'TY, 2019. -
CepBep. - Texkcr : nsaexkrtponnbii. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/133605. - (ID=133605-1)

3. JlaGopatopHbiii mTpakTHKyM 10 Qu3nke : ydeOHoe mocobue. Y. 2
DONeKTpUYeCcTBO, MarHeTu3M ¢ BOJHOBas ontuka / TBepckoll TocynapCTBEHHBIN
TeXHUYECKUHN yHUBEpcHUTET ; cocT.: A.B. TBapaosckuii, [L.LU. [leprynos, A.B. 3y0OkoBa u |
ap. |. - Teps : TBI'TY, 2020. - 95 c. - Tekct : HenocpeacTBeHHsbIi. - ISBN 978-5-7995-
1009-1 : 180 p. - (ID=136356-72)

4. JlaGopatopHblii mnpakTukyMm 10 ¢uzuke : ydeOHoe mocobue. Y.2
DONEeKTpUYECTBO, MAarHeTU3M M BOJHOBas omntuka / TBepckoll TocynapCTBEHHBIN
TeXHUYECKU yHHUBepcuTeT ; cocT.. A.B. TBapgosckuii, I1.H. Jleprynos, A.B. 3yOkosBa,
C.P. Ucnupsin, N.B. Kpusenko. - Teeps : TBI'TY, 2020. - 95 c. - Cepsep. - Tekcr :

AJIEKTPOHHBIM. - ISBN 978-5-7995-1009-1 ; 180 p. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/136032. - (ID=136032-0)
S. JlaGopaTopHbIi pakTUKYM 10 ¢u3uke : yueoHoe nocooue. Y. 3 : KBantropas

ONTHKA, aTOMHasi MU siaepHas ¢usuka / TBepckod TroCydapCTBEHHbIH TEXHUYECKUI
yHuBepcuteT ; coctaButenu: A.B. TBapmosckuii, IL.W. Jeprynos, A.B. 3yOkona, C.P.
HNcnmpsn, U.B. Kpusenko. - Teeps : TBI'TY, 2021. - 96 c. - TekcT : HEMOCPEICTBEHHBIM. -
ISBN 978-5-7995-1009-1 : 201 p. - (ID=142508-72)
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6. JlabGopartopHslil mpakTukyM o usuke : yueOHoe nocodue. Y. 3 : KBantopas
ONTHKa, aTOMHas W sjaepHas Qusnuka / TBepckol TOCYMapCTBEHHBIH TEXHUYECKUN
yHuBepcuteT ; coctaBurenu: A.B. Teapnosckuit, IL.U. [leprynos, A.B. 3ybkxoBa, C.P.
Ucnupsn, W.B. Kpusenko. - Tsepp : TBI'TY, 2021. - 96 c. - Cepsep. - Tekcrt :

AICKTPOHHBIMH. - ISBN 978-5-7995-1009-1 : 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/140509. - (ID=140509-1)
7. Ucnupsin, C.P. DnexrpousmepuTenbHble MpUOOPHI : METOA. yKa3. K Jao.

pabotam / C.P. Ucnupsan, .B. Kpusenko; TBepckoii roc. TexH. yH-T, Kad. TM. - Tseps :
TeI'TY, 2008. - CD. - CepBep. - Tekctr : omekrtponnsni. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/71744. - (ID=71744-2)

8. Ucnupsan, C.P. JlabopaTopHblii MPakTUKYyM MO ONTHKE : METO. yKa3. K Jia0.
paboTam AJisl CTYJIEHTOB MEPBOr0 M BTOPOro Kypca JHEeBHOro oTa-Hus ¢ak. [IND u AC /
C.P. Ucnupsin, B.W. Jlamues; Tepckoit roc. texH. yH-T, Kad. T®. - Tseps : TBI'TY,
2005. - 32 c. - bubmuorp. : ¢. 32. - Tekcr : HenmocpeaAcTBeHHBIN. - 14 p. 60 k. - (ID=57112-
83)

9. Ucnupsn, C.P. JIabopaTopHblii NPaKTUKYM IO ONTHKE : METOJ. yKa3. K Jiao.
paboTam JJ1s1 CTYJIGHTOB IEPBOI0 M BTOPOro Kypca nIHeBHOTo otaeneHus ¢ak. [IMD u AC
/ C.P. Uctiupsin, B.W. Jlamues; Tsepckoii roc. TexH. yH-T, Kad. Td. - Teeps : TeI'TY,

2005. - CepBep. - CD. - Tekcr : oanextponssii. - 0-00. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/56882. - (ID=56882-2)
10. 3amaun no (pu3mKe : METOA. yKa3. K MPaKT. 3aHATHSIM : B COCTaBe Y4eOHO-

MeToandeckoro komruiekca. Y. 1 : Mexanuka, MonekynspHasi GU3uKa U TEPMOIUHAMHKA /
Tsepckoii roc. TexH. yH-T, Kad. obmeln ¢usuku ; coct.: B.M. Komkun [u np.]. - TBeps :
TeI'TY, 2012. - 40 c. - (YMK-II). - CepBep. - TekcT : HEMOCPeACTBEHHbINA. - TEKCT :
anekrponnbiit. - 19 p. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/93102. -
(ID=93102-94)

11. 3amaun mo GU3MKE : METOJ. yKa3aHWs K KOHTPOJBHBIM paboTam Jjist
CTYJIEHTOB 3a04HOTO oTAeneHus. Y. 1 : Mexanuka u MonexyispHas ¢pusuka / cocT.: B.M.
Komkun, C.P. Ucniupsia ; TBepckoit roc. TexH. yH-T. - TBeps : TBI'TY, 2011. - 36 ¢. - CD.
- CepBep. - TekcT : HemocpeACTBEHHBIN. - TEKCT : 3JCKTPOHHBIMN. - [0. 11.]. - (ID=84984-3)

12. 3amaun 1o ¢u3uKe : COOPHUK 3adaHUN JUIS TpakT. 3aHaThil. Y. 2
DJeKTpU4eCTBO, MarHETU3M, BOJTHOBAs onTHKa / TBepckoi roc. TexH. yH-T, Kad. obmieit
¢busuky ; coct.: C.P. Ucnupsin, U.B. Kpusenko, A.B. 3yokosa. - Tseps : TBI'TY, 2015. -
36 c. : mi. - TekcT : HemocpeacTBeHHBIN. - 49 p. 50 k. - (ID=110718-94)

13. 3agaun mo (u3uKe : COOPHUK 3aJaHUN JJIA TPAKT. 3aHATHH : B COCTaBe
y4eOHO-METOAnUYECKOro komuiekca. Y. 2 : DneKkTpuyecTBO, MarHeTU3M, BOJIHOBAsI ONTHKA
/ TBepckoii Toc. TexH. yH-T, Kad. obmieit pusuku ; coct.: C.P. Ucnupsn, U.B. Kpuenko,
A.B. 3yoxoBa. - Teps : TBI'TY, 2015. - (YMK-M). - Cepsep. - TekcT : 31€KTpOHHBIN. -
0-00. - URL.: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110263. - (ID=110263-1)

14, 3amaun 1o pusmke : COOPHUK 3a7ad JJIS MPAKT. 3aHATHH : B COCTaBE y4eOHO-
Meroaudeckoro komiuiekca. Y. 3 : Onrumka. AtomHas ¢uszuka. KBaHTOBass MexaHHKa.
Anepnas ¢usuka / coct.: .B. Kpusenko, C.P. Ucnupsu, B.M. Komkun ; TBepckoii roc.
TtexH. yH-T, Kad. T®. - Teeps : TBI'TY, 2008. - 1 ru6. maruut. auck (aucketa). - (YMK-
M). - [Huckera. - CepBep. - Tekcr : osmekTpoHHwsd. - [06. 1m.]. - URL:
http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/67435. - (ID=67435-1)
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15. COOpHUK BONPOCOB W 3aJaHUN ISl MOJTCOTOBKH K 3alluTe JIaOOpaTOPHBIX
pabor mno ¢usuke : Mexanuka. Konebanuss u BojHbl. MonekynsapHas ¢Qusuka u
TepMOJMHAMHUKA. DNeKTpuuecTBO U MarHetusM / TBepckoii roc. TexH. yH-T, Kadp. TD ;
coct.: A.B. Kimnrep, IL.HU. eprynos. - Teeps : TBI'TY, 2009. - 32 c. : mi. - Tekcr :
HermocpeacTBeHHbIi. - 9 p. 02 k. - (ID=75506-90)

16. COOpHUK BONPOCOB W 3aJaHUN JUIsl MOJTCOTOBKHM K 3alluTe JIaDOpaTOPHBIX
pabor mno ¢usuke : Mexanuka. Konebanuss u BosHbl. MonekynspHas Qusuka u
TepMOJAMHAMUKA. DJIEKTPpUUECTBO U MarHeTu3M / TBepckoi roc. texH. yH-T, Kad. T ;
coct.: A.B. Kmunrep, IL.LU. Heprynos. - Tsepp : TBI'TY, 2009. - CepBep. - Tekcr :
anektponnbiit. - 0-00. - URL: http://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/75376. -
(ID=75376-1)

7.4. IIporpamMMHoe o0ecrieyeHHe M0 AUCIUTINHE

Omnepanmonnas cuctema Microsoft Windows: numensuu Ne ICM-176609 u Ne ICM-
176613 (Azure Dev Tools for Teaching).

Microsoft Office 2007 Russian Academic: OPEN No Level: munensus Ne
41902814.

WPS Office: MPL 1.1/GPL 2.0/LGPL 2.1.

LMS Moodle: GPL 3.0.

Bupryanbnas nabopatopust puzuku 2.0: ceuaetenbctBo Ne2003611438.

7.5. Cnieunaju3upoBaHHble 0a3bl JaHHBIX, CIIPABOYHbIE CUCTEMBbI, 3JIEKTPOHHO-
OnbIMoTEeYHbIEe CHCTEMBI, TPodeccuoHAIbHbIE MOPTAJbl B UHTEpHeT
ObC u nmuuen3nonnsie pecypcsl TBI'TY pasMmenieHsr:

Pecypcsr: https://lib.tstu.tver.ru/header/obr-res

OK TeI'TV: https://elib.tstu.tver.ru/MegaPro/Web

ObC "Jlanp": https://e.lanbook.com/

OBC "YuuBepcureTckas oubnmnoreka omnaia": https://www.biblioclub.ru/

SbC «IPRBooksy: https://www.iprbookshop.ru/

DneKTpoHHasI oOpa3oBaTenbHas matdopma "FOpaitt" (OBC

«HOpaiit»): https://urait.ru/

Hayunas snexkrponnas 6udnuoreka eLIBRARY: : https://elibrary.ru/

8. Nudopmarnmonnas cucrema "TEXHOPMATUB". Kouduryparmus "MAKCUMYM" :
ceTeBasi Bepcus (rojgoBoe OOHOBJIEHHE) : [HOPMATHUBHO-TEXHUYECKHE, HOPMATHUBHO-
npaBoBbie U pykoBoasiue qokyMentsl (I'OCTri, PII, CHuller u np.]. Huck 1, 2, 3, 4. -
M. :Texnopmatus, 2014. - (JoxymenTarus misi npodeccuonanon). - CD. - Tekcr :
aJeKTpoHHBIH. - 119600 p. — (105501-1)

9. baza JTAHHBIX y4eOHO-METOIUYECKUX
komruiekcos: https:/lib.tstu.tver.ru/header/umk.html

oukrwhE

~

YMK pasmemen: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/123202
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8. MarepuajJibHO-TeXHUYECKOe o0ecneyeHue JUCITUITMHBI

[Ipn u3ydyeHun aucuuIUIMHbl «DU3UKa» HCIOIL3YIOTCS COBPEMEHHBIE CPEICTBA
oOydeHus. Bo3aMokHa neMOHCTpalus JEKIMOHHOTO MaTepualia ¢ TMOMOIIbI0 OBEpXe-
MpoeKTopa (KOJA0CKONa) U MyJIbTUIIPOECKTOPA.

JlabopartopHbie pabOThl MPOBOASATCA B 3 mabopatopusix kadeapsl oomen Gu3nku:

- 1abopaTOpUu MEXAaHUKHU U MOJIEKYJIIPHON (PU3HKH,

- 1abOpaTOpPUU FIEKTPUUECTBA U MAarHETU3MA,

- 1a0OpaTOpPUU ONTUKHU, AaTOMHOU U SIAEPHOUN (PUBUKHU.

JlaGopatopuu kadeapsl OCHAIIEHbI BCEM HEOOXOIUMBIM O0OpYIOBAaHUEM U
npubopamu. HmerTcss B JOKHOM  KOJUYECTBE JIaDOpaTOpHbIE YCTAHOBKH TSt
BBITIOJIHEHUS Pa0OT, MEPEUUCICHHBIX B Ta0. 3.

Ha kadenpe oOmieit Qui3nku uMMeeTcsi KOMMBIOTEPHBIA KJIacC C HEOOXOAMUMBIM
MpOrpaMMHBIM O0ECIIEUEeHHUEM, BKJIIOYas BUPTYalbHBIN JTa0OpAaTOPHBIA MPAKTUKYM IO
buzuke.

9. OueHo4YHBbIE CPEACTBA JAJIS NPOBEACHUS NPOMEKYTOYHOM aTTeCTALUU
9.1. OueHo4YHbIE CPEACTBA s IPOBEJACHUS MIPOMEKYTOUHOM aTTecTAlUN B hopme
JIK3aMeHa

1.OK3aMeHaMOHHBIN OMIIET COOTBETCTBYET (hopMme, yTBepkaeHHO [lonoxenrnem
0 pabo4uX MporpaMmax AUCHUILINH, COOTBETCTBYIONIUX (eiepaibHbIM rOCY1apCTBEHHBIM
oOpa3oBaTeIbHBIM CTAaHJAPTAM BBICIIETO0 OOpa30BaHUA C Y4YeTOM MPOdeCcCHOHATHHBIX
crtangaptoB. TunoBoil oOpazel] 3K3amMeHallMOHHOrO Owiiera npuBeAeH B [lpunoxxeHuwu.
OOGyuarorieMmycst 1aétcsl TIpaBO BbIOOpaA 3aJaHUN W3 YHCIIA, COACPKAIIMXCS B OHIETe,
MIPUHUMAsI BO BHUMAaHUE OLIEHKY, Ha KOTOPYIO OH MIPETEHIYET.

Uucno »sk3aMeHallMOHHBIX OwminetoB — 20. Ywucino BompocoB (3agaHuil) B
sK3aMeHallMoHHOM Omiete — 3 (1 Bompoc uisi KaTeropuu «3HaTh» M 2 BOINpoOca s
KaTEeTOpUU «YMETHY).

[TponomxuTeIbHOCT FK3aMeHa — 60 MUHYT.
2. llkana oueHUBaHUA MPOMEKYTOUHOM aTTecTaluu B opme 3K3amMeHa —
COTIUYHOY, «XOPOIIO», «yJIOBIETBOPUTEIBHOY, HEYIOBIECTBOPUTEIHLHO.
3. Kputepuu o1ieHKH 32 SK3aMEH:
JUIS1 KATETOPUU «3HATHY:
BBIIIIE 0a30BOrO — 2;
OazoBbIii — 1;
Hxe 6azosoro — 0;
KPUTEPUU OLIEHKHU U €€ 3HAYCHUE JJISI KATETOPUH «YMETh:
oTcyTcTBUEe yMeHus — () 6ar;
HaJU4ue yMeHus — 2 Oaia.
«OTJIMYHO» - TIPH CyMMe 0auioB 5 wiu 6;
«XOPOIIIOY - IPU CyMMe OaIIIoB 4;
«YIOBJIETBOPUTEIHHOY - IPU CyMMeE OaIIIoB 3;
«HEYJIOBJIETBOPUTEIIBHOY - TIpH cymme O6amtoB 0, 1 wim 2.
4. Bun pk3aMeHa — MUCbMEHHBINA DK3aMEH.
5. baza 3ananuii, npeapsaBiIsgeMas 00y4JaroIIMMCs Ha SK3aMeHe.
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2 cemecmp

1. TlonsiTre 00 3nekTpuueckoMm 3apsae. 3akoH KyoHa.

2. DnekTpuyeckoe noie. HanpspkeHHOCTh 3nekTpudeckoro nois. [IpuHuun

CYNEPNO3ULUH TTOJIEN.

3. Pabora cui snektpuyeckoro noiis. [loTeHiman 1 pa3HoCTh MOTEHIIUAIIOB.

4. CBsi3b MEXK Y MOTEHIIMAIOM U HAMPSHKEHHOCTHIO 3JIEKTPUUECKOTO OIS,

5. IloTok BEKTOpa HANPSIKEHHOCTH AIEKTpUUecKoro moist. Teopema ["aycca.

6. Teopema ['aycca u ee mpuMeHeHHE AJIsl pacyeTa MmoJisi 0ECKOHEYHON OTHOPOIHO

3apsKEHHOM TJIOCKOCTH, ABYX HapayiedbHbIX IIIOCKOCTEM.

7. Teopema I'aycca u ee mpuMeHeHHE AJis pacyeTa MmoJisi 0ECKOHEYHON OJTHOPOIHO

3apsHKEHHOW HUTH.

8. Teopema I"'aycca u ee mpuMeHEHHE [IJI pacyeTa MoJisi TOBEPXHOCTHO U 0ObEMHO

3apsKEHHOM cdephl.

9. Dnexrpuyeckoe nojie B BemecTse. Juanexkrpuku. [lonspuzanus TU31eKTpUKOB.

10. DnekTpuyeckoe moJie B MPOBOJIHUKAX. DIEKTPOEMKOCTD.

11. DHeprus 351eKTpUUECKOro MOJIS.

12. MarnutHOe noJie. BeKTop MarHuTHOM MHAYKIUMU U HAPSIKEHHOCTh MAarHUTHOTO

nosist. [IpuHIUI cynepno3uiiii MarHUTHBIX HOJIEH.

13. BzaumojieiicTBue MpOBOJAHUKOB C TOKOM. 3aKOH AMIiepa.

14. 3akon buo — CaBapa — Jlamuiaca. PacueT Hanmpsi>K€HHOCTHU MOl IPSAMOJIUHEHHOTO

MIPOBOJIHUKA C TOKOM.
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15. 3akon buo — CaBapa — Jlamiaca. PacueT Hanpsi>K€HHOCTHU MOJIs1 KPYTrOBOTO

MIPOBOJIHUKA C TOKOM.

16. JIBuxeHHe 3apsiKEHHBIX YacTUI] B MarHUuTHOM moJie. Cuna JlopeHna.

17. IlpuHuun necTBUs YCKOPUTEIIEH 3apsiKEHHBIX YaCTHII.

18. Hupkynanus BeKTOpa HANPsHKEHHOCTH MarHUTHOTO noJisi. PacueT Hanpsi>KeHHOCTH

MarHuTHOTO TMOJs OECKOHEYHO MJIWHHOro cojeHouga. Teopema [I'aycca nns
MAarHUTHOTO MOJIS.

19. PaGota B MaruuTHOM T10J1e. MarHUTHBIN MOTOK.

20. MarauTHOe TIoJie B BemecTse. [{ua-, mapa- u deppoMarHeTHKy.

21. SIBiieHue 3I€KTPOMArHuTHOM MHAYKIMU. 3akoH Dapajies.

22. SIBnenue camouHayKIuu. NHIYKTUBHOCTb.

23. Tok npu 3aMbIKAaHUH U pa3MbIKaHUU LEMU C UHIYKTUBHOCTBIO.

24. DHeprust MarHUTHOTO TOJISL.

25. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJIeOaHUs B KOJIeOaTeTbHOM KOHTYpE.

26. 3aTyxaromniye 3JIeKTPOMarHuTHbIe KoJeOaHusl.

27. BeIHYKJIEeHHBIE 3JIEKTPOMarHuTHhIC KojieOanus. Pe3oHaHc.

28. [lonsiTue 00 AIEKTPOMAarHUTHOM ToJe. YpaBHEHHs] MakcBea.

29. DnekTpoMarHuTHbIC BOJTHBI. MIX CBOMCTBA M XapaKTEPUCTHUKHU.

30. Ilpupona cBera. OCHOBHBIE 3aKOHBI T€OMETPUUECKON ONTHKH.

31. Unrepdepennus creta. [loHaTHE 0 KOTEPEHTHOCTH CBETOBBIX BOJIH.

32. CnocoObl HaOmo1eHus naTepdepennnn ceeta. OnbiT FOHTAa.

33. CnocoOb1 HaOM0IeHNs mHTEpdepeHnn cBeTa. [10J10Cchl paBHOTO HAKJIOHA U

PaBHOU TOJIIIUHBI.
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34. [Ipumenenue untepdepeHIu CBeTa.
35. Indpakius ceera. [Ipunnun I'toiirenca — @penens. 3061 Openens.
36. Nudpaxuusa Openens cBeTa Ha KPYTrJIOM OTBEPCTUM U KPYTIIOM JUCKE
37. Nudpaxuusa Opaynrodepa Ha mienu.
38. NudpakuuonHas penieTka u ee IpuMeHeHHE.
39. lMonspuzanus ceeta. 3akoH Mantoca. CriocoObl OJTyYEHUs MOJASPU30BAHHOTO
ceeta. [I[puMeHeHue nonsipu3aimm.
40. Iucnepcwust cBeTA.
3 cemecmp
1. TennoBoe nM3nydyeHUE U JIIOMUHECLICHIIUA.
. XapakTepUCTUKH U3YHAIOU[MX U MOTJIOMAIOIINX TEJ
. 3akoH Kupxroga. AOCOIIOTHO YEPHOE U CEPOE Tea.
. 3akoH Credana-bonbpimana.
. 3akoH Buna.
. OnTrueckast TMpOMETpHSL.
. ®opmyna Penes-/xunca. ['unoresa [lnmanka.
. Baemanii poroaddexr. 3akonsr hoTorddexra.
9. ®opmymna DitamrTeitHa s Gotodrddekra. ['mnoresa DiHmTEIHA.
10. OnbiT Bore. ®OTOHBI ¥ UX XapaKTEPUCTUKHU.
11. 3pdexr Komnrona.
12. JlaBieHue cBera.
13. Monenu atoma Tomcona u Pezepdopna.
14. IToctynatsl bopa. OnbiT @panka u I'epua.
15. BopoBckas Teopusi aToma BOAOPOA.
16. Cnekrpel atomoB. @opmyna banbmepa.
17. I'mnote3a ne bpoiins.
18. CooTHomenue HeomnpeaeneHnocrei [ eitzendepra.
19. BonmHoBast hyHKIMS U € PU3HUCSCKUN CMBICI.
20. YpaBuenue lllpenunrepa.
21. Ilpumenenue ypaBuenus lpeaunrepa aiist yacTuilbl B 0ECKOHEYHO TTyOOKOM
OJHOMEPHOM MOTEHIMAIIBHOM SIME.
22. KBanToBbI€e yncia. PacripeneneHue 3JeKTpOHOB M0 YIHEPTE€TUUECKUM YPOBHSAM
aToma.
23. PEHTreHOBCKHUE CIIEKTPHI.
24. CrekTpbl MONEKYI.
25. BeiHyXeHHOE u3nyueHue. Jlazepsi.
26. DneMeHThbl 30HHON TEOPHUH TBEPABIX TEI.
27. ITpOBOAHUKH, TUATIEKTPUKH, TTOJTYTIPOBOAHUKHU C TOYKU 3PEHUS] 30HHON TEOPHH.
28. CobcTBEHHASI IPOBOIUMOCTD MOJTYITPOBOTHUKOB.
29. IIpuMecHas MPOBOAMMOCTD MOJYIIPOBOJHUKOB.
30. [IpuMeneHune NoIyNPOBOJHUKOB AJIsI U3BMEPEHUS TEMIIEPATYPBHI.
31. IlonynpoBOJHUKOBBIE AUOABI U TPAH3UCTOPHI.
32. Buyrpennuit dotoddpdexr. IIpubopsi, paboTaromme Ha BHYTPCHHEM
doToaddexre.
33. CocTaB U XapaKTEepPUCTUKU aTOMHOTO siApa.
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34. DHeprusd CBA3U siApa. Y A€IbHASI SHEPTUs CBA3U.

35. PagnoakTuBHOCTH. Byl palnOaKTUBHOIO U3IyYEHHS U €r0 CBOWCTBA.

36. 3aKOH paJUOAKTUBHOTO pacIrajia.

37. llomyyeHue siI€pHON SHEPTUMH.

38. Moaenu aToMHOTrO sifipa. SlaepHbIe CHIIBI.

39. Buasl pyHIaMeHTaNbHBIX B3aUMOI€UCTBU.

40. Knaccudukarus 351eMEHTapHBIX YaCTHII.

[Tonp30BaHME paA3IMUYHBIMUA TEXHUYECKMMH YCTPOWCTBAMU HE nomyckaercs. [lpu
KEJTaHUM  CTYJCHTA TNOKMHYTh TMpEeNenbl  ayIUTOPUM BO  BpeMs  JK3aMeEHa
AK3aMEHAI[MOHHBIN OWIIET MOCIE €ro BO3BPAILCHHS 3aMEHSETCS.

[IpennomaBarens wMEEeT MpaBO MOCJIE NPOBEPKH IMUCBMEHHBIX OTBETOB Ha
AK3aMEHAI[MOHHBIE BOMIPOCHI 33/1aBaTh CTYJEHTY B YCTHOW (pOopMe YTOUHSIOIINE BOIPOCHI
B paMKax COAEpP>KaHUSI SK3aMEHAIMOHHOTO OWJIETa, BBIIAHHOTO CTYJEHTY. VIHbIe HOPMBI,
pErIaMEeHTUPYIOIINE MPOLEAYPY NPOBEACHUS dK3aMEHa, npeacTaBieHbl B [lonoxenun o
TEKYIIEM KOHTPOJIE YCIIEBAEMOCTH U IPOMEKYTOUHOM aTTECTaAllUN
CTYZICHTOB.

9.2. OuleHOYHBIE CpeCTBA /1JIs1 MPOBeIeHUsI MPOMEKYTOUHOI aTTecTaluu B popme
3a4dera

1. Bug npomexxyTouHO# aTTectaunu B opMe 3a4eTa.

Bun npoMexyTO4YHOM aTTecTaluy yCTaHABJIMBAETCS MPENOIaBaTEIEeM:

M0 pe3ysibTaTaM TEKYIETO KOHTPOJSI 3HAaHUKW M yMEHHW oOywaromierocs 0e3
JOTIOJIHUTENbHBIX KOHTPOJIbHBIX UCTIBITAHUH;

[0 pe3yjbTaTaM BBINOJHEHUS] JOMOJHUTEIBHOIO HMTOTOBOIO KOHTPOJBHOTO
WCIIBITAaHUS MPU HAJIMYUU Y CTYACHTOB 3aI0JKEHHOCTEMN M0 TEKYIIEMY KOHTPOIIO.

2. Ilpm TpOMEKYyTOYHOH aTTecTali O3 BBINOJHEHUS JIOMOJHUTEIBHOTO
UTOTOBOTO KOHTPOJHHOTO WCTBITAHUS CTYACHTY B 00s13aTE€ILHOM MOPSAKE OMHCHIBAIOTCS
KPUTEPUHU MPOCTABIICHUS 3a4éTa:

«3a4TE€HO» - BBICTABJISETCS O0YYAIOMEMYCsl TPU YCIOBHH BBHITIONHEHUS UM BCEX
KOHTPOJIbHBIX MEPOIPUSATHIA:

BBITIOJTHEHUE THUIOBBIX 3a7a4 MO KaXKIOMY MOJYJII0 B HEOOXOIUMOM OOBEME;
BBITIOJTHEHUE M 3alllUTa HA YJIOBJICTBOPUTEIHHYIO OIICHKY JIA0OpAaTOpPHBIX paboT TIo
KQKJIOMY MOJYJIIO.

[Ipr mpoOMEKyTOYHOW aTTECTAllMM C BBINOJHEHHUEM 3aJaHUM JOIOJHUTEIBHOTO
UTOTOBOTO KOHTPOJIBHOTO WCIBITAHUS CTYACHTY BBIJAETCS OWJIET C BOINPOCAMHU U
3a/1a4amu.

Yucrno 3aganuii 11 TOMOTHUTEIHBHOTO UTOTOBOT'O KOHTPOJIBHOTO UCTIbITaHus - 20.

Uucno BompocoB — 3 (2 Bompoca Ajisi KaTeropuu <«3HaTh» W 1 Bompoc s
KaTErOPUH «YMETHY).

[TpogomxuTenbHOCTh — 60 MUHYT.

3. IlIkana oneHMBaHUS MPOMEKYTOUHOM aTTECTALIMU — «3aUYTEHOY, «HE 3aUYTECHOY.

4. Kputepun BBINOJHEHHS] KOHTPOJBHOI'O HCHBITAHUS W YCJIOBUS MPOCTABICHUS
3ayéra:

JUISL KAaTETOPHUH «3HATh» (OMHAPHBIN KPUTEPHUIA):

Hrxe 6azoBoro - 0 0a;
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0a30BbIi ypoBeHb — 1 Oaia;

KPUTEPUHU OLICHKHU U €€ 3HAaUCHUE ISl KATETOPUHU «YMETh» (OMHApPHBIN KPUTEPUA):
orcyTcTBUE ymMeHus — 0 6amr;
Hajauuue ymenus — 1 Gama.

Kpurepun uToroBoi oieHKH 3a 3a4eT:

«3a4TEHOY - MPU cyMMe OaioB 2 wiu 3;

«HE 3a4TEHO» - Npu cyMme OayoB 0 v 1.

5. Jlis DONMONMHUTENBHOTO HMTOTOBOTO KOHTPOJIBHOTO MCIBITAHUS CTYAEHTY B
00s13aTeJIbHOM MOPSJKE MPEI0CTABIISACTCS:

0aza 3amaHuii, MpeJHA3HAYEHHBIX IS NOpEeAbsABICHUS OOyyaroleMycsi Ha
JOTIOJIHUTEIIbHOM HWTOrOBOM KOHTPOJBHOM UCIBITAHUU (THUHOBOM 0Opaszen 3aJaHus
npuBeieH B [Ipuoxenun);

METOJIMYECKHE MaTepHabl, ONpeNEISIOIIIE NpoUenypy  NPOBEACHUS
JOIOJTHUTEIIBHOTO UTOTOBOTO UCTIBITAHUS U TPOCTABIICHUS 3a4€ETA.

[Tonp30BaHME pa3IMYHBIMU TEXHUYECKMMHU YCTPOWCTBaMHU HE nomyckaercs. [lpu
KEJJAaHUM  CTYJAEHTa I[OKWHYTh TMpeNenbl  ayJuTOpUM BO  BpPEMs  3K3aMeEHa
IK3aMEHAITMOHHBIN OWJIET MOCJIE €T0 BO3BPAICHUS 3aMEHSIETCS.

[IpenonaBarens MMeeT MpaBoO MOCIE IMPOBEPKHM NHUCBMEHHBIX OTBETOB BOIPOCHI
3a/aBaTh CTYJICHTY B YCTHOW (opme yTOUHSAIONIME BOIMPOCH B paMKax 3aJaHusd,
BBIJJAHHOT'O CTYJCHTY.

6. 3a1aHye BBINOJHIETCS NUCHbMEHHO U C UCIIOIb30BaHuEM DBM.

/. IlepeyeHb BOMPOCOB JTONOJHUTEIHHOTO UTOTOBOTO KOHTPOJBbHOTO UCTIBLITAHUS :

1. Tpaekropus, NyTh U MEPEMEILICHUE TETA.

2. Cxopocts Tena. OnpeaeneHne MOAYJIA U HAPABIECHUS] MTHOBEHHOM CKOPOCTH.

CpenHsisi CKOPOCTb.

3. Yckopenue Tena. OnpeaeneHne MOAYJI U HAIIPaBICHUS MTHOBEHHON YCKOPEHMUSL.

HopmainbHO€ ¥ TaHreHIIMAIBHOE YCKOPEHHUE.

4. 3axonsl HeroTOHA.

5. Umnynbe cuiibl, BTopoii 3akoH HeioToHa B nud depenimansHoil hopme.

6. IMmynbc Tena, 3aK0OH COXpPaHEHHS] UMITYJIbCA.

7. Mexanunueckas paboTa U MOIIHOCTb.

8. KoHcepBaTuBHBIE 1 HEKOHCEPBATUBHBIE CUJIBI.

9. CBs3p MEX 1y MNOTCHIIMAIBHON YHEPTUEN U CUJIOM.

10. Mexannueckas 3Heprus. Buapl MeXaHMYECKON Y3HEPTUU. 3aKOH COXPAHEHUS

MEXaHUYECKON SHEPTUHU.

11. BpamarenbHoe ABUKEHUE TBEPAOTO TEJIA. YTIIOBAsK CKOPOCTh U YTIIOBOE

YCKOpEHHUE.

12. MomeHT cuinbl. OCHOBHOM 3aKOH JUHAMHKH BPaIaTEIbHOTO JBHKEHHUS.

13. MomeHnT nnepuuu tBEpAOro Tena. Teopema llTelinepa.

14. MoMeHT uMmnyJibca TBEPAOTO Telia. 3aKOH COXPaHEHUSI MOMEHTA UMITYJIbCA.

15. Kunernueckas sHeprusi BpaljaTeabHOTO IBHKEHUS. 3aKOH COXPAaHEHUs

SHEPrYHU MPH BPAIATEIIbHOM JBHKECHHUH.

16. IToctynatsl cnienuanbHOM Teopun oTHocutensHoctu (CTO).

[IpeoOpazoBanus Jlopenua.

17. Mexanuueckue kojedOanus. Buasl konedanuii. XapakTepuCTHKUA KOJI€OaHMIA.

21




18. CobcTBeHHBIE rapMoHMUecKue KosieOanus. [IpyKUHHBIN, MaTEMaTUUECKUN 1

(bU3nYECKUIl MaSTHUKU.

19. YpaBHeHue rapmoHnueckux kojaedanuii. CKOpoCTh U YCKOPEHUE TIPU

KOJIe0aTeIbHOM JIBUKECHHH.

20. DHeprus konebaHuil. 3aKOH COXpaHEHUs SHEPTUU MPU KOJIeOaATEILHOM

JBUKECHHH.

21. 3aryxarouue coOCTBEHHbIE KOJICOAHMUS.

22. BeinykJeHHbIE KoJieOanusi. Pe3oHaHc.

23. MexaHnueckre BOIHbI. Buabl BOH. XapakTepUCTUKH BOJIHBI.

24. YpaBHeHnue BoiHbI. ['padpudeckoe npeacTaBieHrue BOJIHBI.

25. Crosiunie BOJIHBI.

26. OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU.

XapakTepUCTUKU MOJIEKYJI.

27. XapakTEepUCTUKU COCTOSIHUSI HJCAJIBHOTO Tras3a. YpaBHEeHHME MeHeneeBa-
Knaneiipona. M3omnpoueccsl.

28. OCHOBHO€E ypaBHEHUE MOJICKYJISIPHO-KMHETUYECKOW TEOPHUH. 3AKOH

JlanpToHa.

29. Cxopoctu Monekys. Pactipenenenre MoJeKy aeaabHOIo ra3a mo

CKOpOCTSIM.

30. bapomerpuueckas popmyna. Pactipenenenue MoaeKy UAealIbHOTO ra3a 1no

SHEPIUSIM.

31. DddexTrBHBIN THaMETP U AJIMHA CBOOOIHOTO MpoOera MOJIEKYII.

32. SlBnenus nepeHoca B rasax.

33. Kunernueckas sHeprusi Mosiekyn. CTerneHu cBOOOIbI MOJIEKYJIbI.

34. BHyTpeHHsIsl SHEPrus U TEIJIOEMKOCTh UI€albHOTr0 Tra3a.

35. IlepBoe Hayano TEPMOJIMHAMUKH.

36. AnnabaTtuuecKkuil mporiecc.

37. Bropoe Ha4yano TepMOJUHAMUKH.

38. IlpuHiun AeiCcTBUS TETUIOBOTO JBUTATENS U XOJOAUILHON MaIIHBI.

39. DHTponusa cucTeMBbI U ee cBoicTBa. CTaTUCTUYECKUNA CMBICI SHTPOIIUH.

40. PeanbHble ra3el. YpaBHeHue Ban-nep-Baanbca

9.3. OueHo4YHbIE CPEACTBA ISl POBEACHNUsI IPOMEKYTOYHOH aTTecTanun B popme
KYPCOBOi1 pa0oThl WJIH KypPCOBOI0 POEKTA
VY4eOHbIM TIaHOM KypcoBasi paboTa (MPOeKT) MO TUCHUIIINHE HE TIPEyCMOTPEHBI.

10. MeToanuyecKkue peKOMEHIAalMU 110 OPraHU3alMi U3yYeHU s TUCHUIINHbI
CryneHTsl mnepei HayajaOM HW3Y4YEHUs JUCIUIUIMHBI O3HAKOMIIEHBI C CUCTEMaMHU
KPEIUTHBIX €AUHUI] W OallNIbHO-PEHUTUHIOBON OILIEHKHU, KOTOPBIE JOJKHBI OBITh
onyOJMKOBAaHBI U pa3MEIIEHbI HA CaliTe By3a WU Ka(eaphl.
CryneHThl, M3ydyarollne JUCHUIUIUHY, 00ECMeUrnBAIOTCS AIEKTPOHHBIMU HU3AAHUSIMU
WJIU JOCTYIIOM K HUM, y4€OHO-METOJUYECKUM KOMIUIEKCOM IO AUCIUILIUHE.
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11. BHeceHue M3MeHeHU U JONOJTHEHUH B pa004yI0 NPOrpaMmy JUCUUILINHbBI
Kadenpa exerogno oOHOBISIET coAep:kaHUE pabOUYMX MpPOrpaMM AUCIHUILIIUH, KOTOPHIE
opopmitsitoTcs mpotokosiamu. dopma NMpoTokoia yreepxaeHa [lonoxeHuem o CTpyKType,
coiepkaHUM W OQOPMIICHUM PaObOYMX MPOrpaMM JUCHMIUIMH, MO 00pa30BaTEIbHBIM
nporpamMmmam, cootBeTcTBYIOmMKUX GI'OC BO ¢ yuetom npodeccuoHanbHbIX CTaHAAPTOB
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HMpuioxenue 1
MHWHOBPHAYKHN POCCHUU
denepanbHOE rOCYJapCTBEHHOE OKO/IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUS
«TBepckol rocy1apCTBEHHBIN TEXHUYECKUI YHUBEPCUTET)

Hanpasnenne noarorosku — 09.03.04 IIporpammHas nHxeHepus
HamnpagnenHocts (ipodminb) — Pa3paboTka cHcTeM UCKYCCTBEHHOTO MHTEIUICKTA
Kadenpa «Obmas dpusuka»
JucuurinHa «Pu3nkay

IK3AMEHALIMOHHDBIN BUJIET Ne 1

1.Bomnpoc anst mpoBepku ypoBHs «3HATDb» — 0 wnu 1 unu 2 6anna:
Honsipmzauusa  cBera. Cnoco0bl MOJyYeHUS] MOJSIPU3OBAHHOIO  CBeTA.
IlpumeHeHHe MOJSIPU3ALMH.

2.3amanve nis npoepku ypoBHs «YMETby - 0 unm 2 6anna:

3apsaa, paBubiii -1 HKu, nmepemectwiica B mosie 3apsga 1,5 HKa u3 Toukum ¢
noreHuuajom 100 B B Touky ¢ morenuuasom 600 B. Onpenennre padory cua
JIEKTPUYECKOI0 IOJISl 0 NepeMelleHUI0 3aps/ja.

3.3aganue misa npoepku ypoBHS «YMETby - 0 unu 2 Gamna:

OnpeneJiuTh HANPSKEHHOCTh M HHAYKIUI0 MATHUTHOIO IOJISI IPSIMOI0 TOKA B
TOYKe A, KOTOpPas HAXOAUTCH HA PACCTOAHUM 4 CM OT NPOBOAHMKA. BesiuunHa
TOKA B NIPOBOAHMKe paBHa 100 A.

KpnTepml HTOT'0BOI OLIEHKH 324 DK3aMeH:

«OTIUYHOY - IPU CymMMe 0asuioB 5 uinu 6;

«XOPOILO» - MPU CyMMe OaILIOB 4;
«YJOBJIETBOPUTEIBHO» - IPU CyMMe OaILIOB 3;
«HEYJIOBIIETBOPUTENHLHOY - pu cymme Oamios 0, 1 wiu 2.

CocrtaBuTenb: JOLEHT Kadeapsl oomiel Gu3uku N.B. Kpusenko

3aBenyronuii kadeapoit ooOmeit GU3NKu: A.B. TBapaoBckuii
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puioxenue 2
MUHOBPHAYKHM POCCUHN
denepanbHOE rOCYJapCTBEHHOE OKOIKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIET0 00pa30BaHUS
«TBepckoii rocy1apcTBEHHbIN TeXHUYECKH YHUBEPCUTET

Hanpagsnenne noarorosku — 09.03.04 IIporpammHas uHXEeHEPUs
HanpasnenHocts (poduminb) — Pa3paboTka cHcTeM UCKYCCTBEHHOTO MHTEIUICKTA
Kadenpa «O6mas ¢puzukan
JucuurnnnHa «Pu3nkay

IK3AMEHALIMOHHDBIN BUJIET Ne 1

1. Bonpoc s nmpoepku ypoBHst «3HATDb» — 0 wnu 1 unu 2 6anna:
IIpoBoaHUKH, AUITEKTPUKH, MOJTYNPOBOJIHUKHU C TOUYKH 3PEHUS 30HHON TEOPHH.

2. 3ananue aisa npoBepku ypoBHI «YMETby - 0 unu 2 6anna:

N 16 17 ”
Kaxkoii u3 u3oronoB kucjopoaa sO win gO°' aBasiercs 0osee ycroiunBbiM? OTBET
000CHOBATH pacyeTaMu MX y/1eJIbHOH YJHEPIrUH CBS3H.

3. 3apanue nis npoBepku ypoBHA «YMETby - 0 unu 2 6anna:

3a 1 ¢ Ha 3epKaJIbHYI0 INIACTUHKY MAJAaeT 2-10%° kBaHTOB cBeTa ¢ ATHHON BoHBI 300
HM I0J YIJIOM 30° K IUIOCKOCTH TOii IJIACTHHKH. OnpeneJurs JaBjeHHe CBETAa HA
IUIACTHHKY, €CJIM U3BECTHO, YTO ee IUIOIAAb S em’,

KpnTeplm HTOI'0BOIl OLIEHKH 32 IK3aMeH:

«OTJIMYHO» - IPU CyMMe 0ajuioB 5 wiu 6;

«XOPOILO» - MPU cyMMe OaIoB 4;

«YJOBJIETBOPUTEILHO» - PU CyMMe OaILIOB 3;

«HEYJIOBIIETBOPUTENHLHOY - pu cymme Oamios 0, 1 wium 2.

CocrtaBuTenb: AOLEHT Kadeapsl oomie Gpusuku N.B. Kpusenko

3aBeayronuii kadeapoit oomen Guzuku: A.B. TBapnoBckuit
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Hpuiaoxenue 3
MHWHOBPHAYKHU POCCHUN
denepalibHOE TOCYAAPCTBEHHOE OI0PKETHOE 00Pa30BaTEIBHOE YUPEIKICHUE
BBICIIET0 00pa30BaHUS
«TBepckoii rocy1apcTBeHHbII TEXHUYECKUIT YHUBEPCUTET»

Hanpagsnenne noarorosku — 09.03.04 IIporpammHas uHXEeHEPUs
HanpasnenHocts (ipoduminb) — Pa3paboTka cHcTeM UCKYCCTBEHHOTO MHTEIUICKTA
Kadenpa «O6mas ¢puzuka»
JucuurnHa «Pu3nka

3AJAHUE JJIS1 JOMOJHUTEJABHOIO UTOTOBOIO KOHTPOJLHOI'O
UCTILITAHUS No_ 1

1. Bonpoc nnst npoBepku ypoBHs «3HATDH» — 0 unu 1 Gann:

Crenenu cB00OABI M CpeIHSAA KHHETHYECKAS JHEPTUs MOJIEeKYJI. JPPeKTUBHBIH
AUAMETP U CPeAHss JJIUHA cBO0OOAHOrO npodera. Pacnpenesenuss Makcsesia u
boabuMmana.

2. 3ananue g npoepku ypoBHs «3HATDH» - 0 unu 1 6amw:
KunemaTnka marepuajbHON TOUYKH: CHCTEMAa 0TCYETA, PaJHyC-BeKTOP, TPACKTOPHUS,
nepeMeleHme, myTb, CKOPOCTh.

3. 3aganue ans npoBepku ypoBHSI «YMETby - 0 unu 1 6amn:

CiomiHO# cTanbHON nuwiuHAp paguycom 0,1 m u BeicoToi 0,5 M Bpamaercs ¢
NMOCTOSAHHOM YIJIOBOM CKOPOCTHIO 2 paji/c BOKPYT BePTHKAJbHOM 0CH, POXOAs e
yepe3 0HY U3 o0pasyux mwinHapa. Onpeaenure: 1) MOMEHT HHEPIIUHT
HMJIMHAPA; 2) UMITYJIbC HWJINHAPA; 3) MOMEHT UMITYJIbCa; 4) KHHETHYECKYI0
JHEPrHuIo.

Kpurepuu HTOroBoi OLIEHKHU 32 3a4€T:
«3a4TEHO» - TIPU CyMMe OaIoB 2 wiH 3;
«HE 3a4TEeHO» - TIpu cymme OamtoB 0 wm 1.

CocraBuTenb: AOUEHT Kadeapsl oOmel Gu3nKu N.B. Kpusesnko,

3aenyronuii kadenapoit oOmen Pu3nKu: A.B. TBapnoBckuit
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