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1 O01Me moJ1oKeHus

Pabouas nporpamMma mucuuiinabl «PU3KKa» COCTaBICHA B COOTBETCTBUH C TpeOOBaHMU-
MU (heepaTbHOr0 TOCY/IapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAAPTA, YTBEPXKACHHOTO IMPUKa-
30M MuHucTtepcTBa 0Opa3zoBanus u Hayku Poccuiickoit @enepanuu 31.07.2020 N 870, u ocHOB-
HOH MpodecCHOHaTbHON 00pa3oBaTeNIbHON MPOrpaMMbl TIOATOTOBKH «YTIpaBiIeHUE WHHOBAIIH-
OHHBIMU IIPOEKTaMU» 10 HarpasieHuto 27.03.05 MHHoBaTHKA.

HpaKTquCKaH IIOArOTOBKA PCAIU3YCTCSI HA OCHOBEC:

[Tpotokon «Kpyrmnoro croma» Nel ot 18.03.2022 — ¢ Begymmmu paboToIaTeNsIMHU U IPECTABU-
TEJISIMH KCIIEPTHOTO COO0IIIeCcTBa

3amaun
JIUCUUTLINHBI

- Osgnanenue QyH1aMEHTATLHBIMU TTOHSITUSMH, 3aKOHAMH U TEOPHSIMU
KITACCUYE CKOW ¥ COBPEMEHHOM (DM3MKH, a TAKKe METOIaMH (DU3HIECKOTO

M CCIIEIOBAHUS.

- OBilageHue npruemMamM U METOJaMH PELICHH I KOHKPETHBIX 3aJa4 U3 pas-
JUYHBIX o0nacTerd PU3HUKH.

-O3HaKkoMIIEHHE C COBPEMEHHOIl HaydyHOH ammaparypoii, ¢GopMupoBaHue
HABBIKOB MPOBEICHUS (DM3MYECKOTO JKCIIEPUMEHTA, YMEHUE BBIJCIUTH KOH-
KpeTHoe (u3myeckoe coaep)kaHHue B MPUKIATHBIX 3a/7adyax Oymylied cremnu-
AITBHOCTH.

OcHOBHBIE
pazzensl / TeMbl
JVCIIATUTHHBI

®dusnueckre 0CHOBBI MeXaHUKH. OCHOBBI MOJIEKYIIAPHOU (PU3UKUA U TEPMOIH-
HAMHKHU. DJIEKTPUUYECTBO U dJekTpoMaraeTn3M. Kosnebanus u BoHBI. ONTHKA.
KBanToBas mpupoja U3nydeHUus. DJIEMEHThl KBaHTOBOW (M3UKUA. DIEMEHTHI
(GU3MKU TBEPAOro Tena.

2 IlepeyeHb MIAHMPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBIX C HHAMKATOPAMH JOCTH/KCHHS KOMIIETCHIIUH

[Tponiecc n3yuenus qucuuIuiHbl «Pu3KKa» HalpaBieH Ha (OPMHUPOBAHUE CIIETYIOIUX
komrieteHmii B cootBeTcTBUU ¢ ®I'OC BO u ocHOBHOI 00pa3oBaTeabHOM Mporpammoit (Tad-
muna 1):

Tabmauna 1 — KoMnereHIMy 1 MHANKATOPBI UX TOCTUKEHUS

Kon u HanMeHoBaHMe WNHauKkaTophl TOCTHKEHUS [Inanupyemsble pe3ynabTaThl
KOMIIETEHIINH 00yuYeHus 0 TUCIUILINHE
Oo6menpodeccnoHanbHbIe

OIIK-1 CnocoGen | OIIK-1.1 3naer TteopeTuyeckue 3HaTh
OpUMCHATh €CTC- | OCHOBBI €CTCCTBCHHOHAYYHBIX U | - OCHOBHBLIC 3aKOHBI KJIaCCHYC-
CTBCHHOHAy4YHbIE W | TEXHAYECKUX JHMCIHIUINH, OCHOB- CKOH U COBPeMeHHOﬁU usuku u
OOLIEHHKEHEPHBIE HBIC 3aKOHBI (yHKUHOHHpOBaHps | PUMCHATD B BAAHCHILHIX HPAKTH-
3HAHUA, METOABI Ma- | OOBEKTOB  NPOpECCHOHANBHOM | oo x HPHIOKCHIIAX,

- OCHOBHBIC q)HSI/I‘IeCKI/Ie BCJIINYH-
TEMaTHYECKOI0 aHa- | JeATEIbHOCTH HbI 1 (PUBHYECKHE KOHCTAHTEL, X
mu3a u momenuposa- | OIIK-1.2 Ymeer mnpumeHATH Ha OTIEIETIeH e, CMBICH, CTIOCOBHE 1
HUL B npodeccro- | NPAKTHKE MATeMATHYECKUE METO- | oryuympr nx W3MEPEHNS:;
HaJIbHOW JEATEeIbHO- | bl JUIS aHalNW3a M MOJCIHMPOBA- | - hyHnaMeHTANbHbIE PU3MUECKHE
CTH HUSI PA3JIMYHBIX ACNEKTOB (DYHK- | ombrTsl, X pOJib B Pa3BUTUU HAYKH
OIIK-2 Cnocoben LUOHUPOBAHUSI OOBEKTOB TMPO- | Ha3HAYEHWE W NPHHIUIBI JeH-
dbopmynupoBaTh (eccHOHATbHON  AEATENIbHOCTHU | CTBUsS BOKHEHIINX  (PU3HYECKHX
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3a/1auu OIIK-1.3 Brmageer HaBbIKaMH | IpUOOPOB.

npodeccuoHaIbHON a”Hajgd3a M CHHTE3a aBTOMAaTHU3HU- Ymers
e TEIbHOCTH Ha POBAaHHBIX CHCTEM M MX DIEMEH- | OOBACHATE OCHOBHBIE HabONA-
N €MbI€ MIPUPOJHBIE U TEXHOTEHHBIE
OCHOBE 3HAaHMI TOB C YY€TOM HX CHEIHU(PUKA o
sBIICHUSI U A(DPEKTH C TMO3UINN
NMPOGHITBLHBIX (GyHAaMEHTaNbHBIX  (DPU3HYECKUX
paszieiios OIIK-2.1 3nHaer 3aKOHBI TIPO- | p3auMoAEHCTBHI, HMCTONKOBBIBATH
MaTeMaTHYCCKUX, (GWIBHBIX Pa3/ieloB MaTEeMAaTUYe- | cMbICH (DM3UYECKUX BEIUYMH M
TEXHHYECKUX U CKHX, TCXHHYCCKUX M CCTECTBCH- | NOHATHH,
€CTECTBECHHO Hay4- | HO-HAYYHBIX JUCLUILINH - 3aNUCHIBATh YPaBHEHUs s (u-
HBIX JUCHUILINH OIIK-2.2 YmeeT npUMeHSITh SHHMCCKHX  BEJIMYHUH,  3allMCBIBATE
N ypaBHEHHsI TIpOIlecca W HAXOIUTh
(MopyIieit) bu3nvecKue, MaTeMaTHIECKUE,

€ro pelICHHE;
TEXHUYECKHE M ECTECTBEHHO- | _ haSoraty ¢ mpHOGOpaMu u 06OpY-

Hay4dHbIC MCTO/bI, MCTOAOJIOTHH, | ropaHHMEM COBPEMEHHOM (Qu3nue-
CIOCOOBI M ANTOPUTMBI It (HOP- | CKOli 1abopaTopuu;

MYJHUpPOBaHUA 3aJad TeopeThye- | - HCIIOJIB30BaTh pPas3IMYHBIE METO-
CKOTO M MPUKJIATHOTO Xapakrtepa | AMKH (QUSHYECKHX u3MepeHuil u
NPObECCHOHATBHON  JIeSTENbHO- 00pabOTKM  AKCIEPUMEHTAITBEHBIX
CTH JaHHBIX, B TOM 4YHCJIC C IPUMCHEC-

HHEM KOMIIBIOTEPHONH TEXHUKU H
OlIK-2.3 Braneer HaBbikamu UH(POPMALIMOHHBIX  TEXHOJOTHUH

MNPpUMCHCHHA 3HAHHUH HpO(bI/IJ'IB- IIpU pELICHUHN 3a7a4,

HBIX pa3aciioB MaTEMaTUYCCKUX, - HCIIOJIb30BAaTh MECTOAbI aACKBAT-
TCXHUUYCCKHUX n €CTCCTBCHHO- | HOT'O (I)I/I3I/I‘ICCKOFO 1 MaTeMaTuyc-
HAy4YHBIX IUCLHUIUIMH IIPHA q)op_ CKOIro MOJZCJIHMpPOBaHHA, a TaKXKe

MYJIHPOBAaHMH  NPO(EcCHOHalb- | TPUMEHATL METO/IbI ¢uzuko - Ma-
HEIX 3ayjay | TEMATHUECKOTO aHaNM3a K pere-

HUIO KOHKPETHBIX €CTCCTBCHHOHA-
YYHBIX U TEXHUYECKUX MPOOIIEM.
Biaagerp HaBBIKAMH

- HCII0JIb30BaHUSI METO/I0B (U~
3U4YECKOT0 MOJEIINPOBAHMUS B
WHKEHEPHOU IPAKTHKE;

- IPUMEHEHUsI OCHOBHBIX METO-
OB (PUBMKO-MATEMaTHYECKOTO
aHalM3a U1 pPELICHUs ecTe-
CTBEHHOHAYYHBIX 3a/1a4;

- TNpaBUIBHOM OKCITyaTalluu
OCHOBHBIX IpPHUOOpPOB U 000py-
JIOBaHUSI COBPEMEHHOM (pusmnue-
CKOM J1abopaTtopuy;

- 00paboOTKM W WHTepHpeTaluu
pe3yNbTaTOB JKCIEPUMEHTa, B
TOM UHCJIE C NPUMEHEHHUEM
KOMIIBIOTEPHON TEXHUKU U HH-
(bopMaMOHHBIX TEXHOJIOTHM

3 MecTo IMCHUILUIMHBI (MOYJ151) B CTPYKTYpe 00pa3oBaTe/bHOIi MporpaMMsl

Hucuunnuna «@usuka» uzyyaercs Ha 1, 2 kypcax B 2, 3, 4 cemecTpax.

JlucuurinHa BXOAMT B cocTtaB Onoka 1 «/lucturumebl (MOAYNH)» W OTHOCHUTCS K
00s13aTeIbHON YacTH.
J51st OCBOCHHUS AMCIUTUIMHBI HEOOXOTMMBI 3HAHHSI, yMEHUS, HABBIKH, C(HOPMUPOBAHHEIE B ITPO-
recce u3yyeHus oouiei Gpu3nku B 0011eo00pa3oBaTebHON MIKOIe. 3HAHUs, YMEHHS U HaBbIKH,
c(hOpMHUPOBAHHBIC TPH U3YICHUH TUCIUTIUINHBI « DU3nKa», OyIyT BOCTpeOOBaHBI IPH U3y4e-
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HHUH IMOCICAYIOIUX JACHUIIIINH: TeOpeTI/I‘-ICCKI/IG OCHOBBI DJICKTPOTCXHUKH, Ddu3nyecKue 0CHO-
BbI 3JICKTPOHUKH; AHanmu3 ¥ cuHTEe3 ABTOMAaTHU3HWPOBAHHBIX CUCTCEM, TCOPI/IH CHUT'HAJIOB U CHUCTEM.

JuctmumHa «®Pusnkay 4acTUYHO peanu3yercss B (opMe MPaKTUYECKOH IOJATrOTOBKH.
[TpakTHdeckasi MOATOTOBKA OPTraHU3YeTCs MyTeM MPOBEICHUS / BHIMIOTHECHUS MTPAKTHYECKHUX 3a-
HATHH, 1a00paTOPHBIX PadoT.

Hucuunnuna «du3ukay B paMKax BOCHHUTATEIbHONU paboThl HampasieHa (OpMUPOBAHHE
y 00y4aromuxcsi aKTUBHON TPa)X1aHCKOW MO3UIIUH, YBaXKECHHUS K IIpaBaM M CBOOOJAM YeJIOBEKa,
3HaHMS MPABOBBIX OCHOB M 3aKOHOB, BOCIIMTAHWE YYBCTBA OTBETCTBEHHOCTU WJIM YMEHMS apry-
MEHTHPOBATh, CAMOCTOSITEIIbHO MBICIUTh, PAa3BUBACT TBOPUECTBO, MPOPECCHOHATBHBIC YMEHUS
WIM TBOPYECKHU PA3BUTOW JUYHOCTH, CUCTEMBI OCO3HAHHBIX 3HAHUM, OTBETCTBEHHOCTH 3a BBbI-
NOJTHEHHE Y4eOHO-TIPOU3BOJICTBEHHBIX 3aaHUi H T.JI.



4 O0beM IMCHUIIMHBI (MOAYJISI) B 324eTHBIX eIMHHUIAX € YKA3aHHEM KOJMYeCTBA
aKa/JleMH4eCKHX 4acOB, BbIIeJICHHbIX HA KOHTAKTHYI0 padoTy 00y4Yaroumuxcs ¢
npenogasaresemM (110 BHIaM Y4eOHbIX 3aHSITHII) M HA CAMOCTOATEJbHYIO padoTy

00yJaromuxcs

OO6mmast Tpy10eMKOCTh (00bEM) TUCIUTLINHEI cocTaBisieT 12 3.e., 432 akaz. yac.
Pacnpenenenue o0beMa AUCHUILTMHBI (MOTYJIS) 110 BHIaM YY€OHBIX 3aHATHH MpeICTaB-

JIEHO B Tadymue 2.

Tabymia 2 — O6beM TUCHUTIIMHBI (MOYJIs) TIO BHIaM YUCOHBIX 3aHIATHH

O0beM TUCHUNIINHBI

Bcero akagemu-
YeCKHUX YaCOB

OO0m1as TpyA0€MKOCTh JUCITUTLTHHBI

432

KonTakTHasi aynuropHasi padora o0y4yaomuxcs ¢ npemnojaanaresueM (1o
BH/IaM Y4eOHBIX 3aHSATHII), BCEro

37

B ToM uncie:

3aHATHSA JIEKIIHOHHOTO THIA (JISKIIUM U UHBIC YICOHBIC 3aHATHUS, IPEITY-
CMaTPHUBAOIINE TIPEUMYIIIECTBEHHYIO TIepeaady yu4eOHOH HHpOpMAaITiK I1e-
JarOTHYCCKUMH PAaOOTHUKAMU )

12

3aHATHUS CEMUHAPCKOT0 THIA (CEeMUHAPBI, TPAKTUYECKUE 3aHATHUSA, TTPaK-
TUKYMBI, JJa0OpaTOpHbIE PabOThI, KOJJIOKBUYMBI 1 HHBIE AaHAJIOTUYHBIE 3a-
HSATHS)

B TOM yHclie B (hopMe IPAKTUUECKON MOJTOTOBKU:

25

12

CamocrtosiTeibHAas padoTa 00y4alOIIMXCSl M KOHTAKTHAsA padoTa, BKIIO-
YaloI1asi TPYMIIOBbIE KOHCYJIbTALUH, HHIUBUIYaIbHYIO PaboOTy 00ydaro-
muxcs € mpernoaaBaTeIsIMnu (B TOM YHUCJIC UHAVNBUAYAJIbHBIC KOHCYJII)TaIII/II/I);
B3aUMO/IEIICTBHE B 3JIEKTPOHHOIN HH(OpMAIIMOHHO-00pa3oBaTeIbHOM cpeie
By3a

379

[TpomexxyTouHas aTTecTanus ooydaromuxcs — Dk3ameH (4 cemectp), 3auer
(2 cemectp), 3auer (3 cemecTp)

16

5 Coaepxanue JMCUMIIMHBI (MOAYJISA), CTPYKTYPHPOBAHHOE 10 TeMaM
(pa3nesiaM) ¢ yKa3aHueM OTBEJCHHOI0 HA HUX KOJINYeCTBA aKaJeMUYeCKHX

4YacoB U BH/J0B yueOHOH padoThl

Ta6muma 3 — CTpykTypa U coJiep>KaHue TUCIUILTAHBI (MOTYJIs)

Bunel yue6HOI paboThl, BKIIIOYasi CAMOCTOSI-
TEJIbHYIO0 paboTy 00y4aroLIMXCsl U TPYL0EM-
KOCTH (B yacax)

KonrakTHas pabora

HanmMeHoBaHMe pa3enoB, TEM U COAEPKAHNE IpenojaBaTess ¢ 00yJarouMHICs
Marepuala Jlexiun | Cemunap- | JlaGopa-
CKHE TOpPHBIE CPC
(mpakTu- | 3aHATUA
YECKHE
3aHSATHSA)

IlepBblii cemecTp

Kiaaccuuyeckass MexaHUKA

Temal. KunemaTuka nNocTynareJbHOro u 4
AHHAMHUKA NMOCTYNATECJIBbHOI0O IBHKCHHUSA.

32




HawnmMeHoBaHue pa3esioB, TEM U COJCPKAHNE
marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOoTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonraktHas pabora
IpEnoAaBaTess ¢ 00yJalONIMMUCS

Jlekuun | Cemunap- | JlabGopa-
CKHue TOpHbIE
(mpaktu- | 3aHATUA
YecKue
3aHATHSA)

CPC

MartepuanbHas Touka. CHCTEMBbI OTCUETA.
KunemaTuka noctynareabHOro JBUKEHUS.
Tpaektopus. [1yts. [lepememienne. Cpenuss
CKOpPOCTb. MTHOBEHHAsI CKOPOCTb.

Cpennee yckopenre. MrHOBEHHOE yCKOpe-
Hue. KacarenbHoe 1 HOpMaJIbHOE YCKOPEHHUE.
PaBHOMEpHOE U PaBHOYCKOPEHHOE JIBUKE-
Hue. bamucTudeckoe IBIKEHHE.

Bropoii cemecTp

Temal. KunemaTnka nocrynarejbHOro u

AMHAMHUKA MOCTYNATEJIbHOI0 ABHKECHHS.
bamnucrtnyeckoe qBUKEHHE.
Buapl B3auMoaencTBuil B mpupoae. Xapak-
TEPUCTUKHU HEKOTOPBIX CHJI: CUJIA TAKECTH U
BEC TeJa; CUJIbI TPEHUS; CUIIbI YIIPYTOCTH.
Cnoxenue cui. [lepBblit 3akoH HeroToHa.
NuepuumanbHblie cucteMsl oTcuera. [Ipumepst
NCO.
Bropoii 3akon Hetorona. luddepenunans-
Hast opma BToporo 3akoHa Herotona. Omnpe-
JIeJIeHUe UMIyJibca Tena. TpeTtuid 3aKkoH
Herorona. ['paHuIel IpUMEHUMOCTH 3aKOHOB
Herorona.

Tema 2. ImMnynbc. 3aKOH COXpaHEHUs UMITYJIb-
ca.
BeiBog 3akoHa. [Ipumepsl npuMeHeHu .
OmnpeieneHne HEHTPa MacC CUCTEMBI.

Tema 3. Mexanuueckas sHeprusi. Pabota. 3a-

KOH COXpaHEeHUs
OnpeneneHre MEXaHNUECKOM pabOThI CUITBI
(mocrostHHOM M IepemMeHHoM ). ['padraeckoe
npezcTaBieHue padoTsl. MomHocTs. Kune-
TH4eckas sHeprus. KoncepBaTuBHbBIE CUITBI.
[TorenunansHOe nose. [loTeHnnanpHas sHep-
Tus, U ee CBs3b ¢ paboroi. [loTeHmanpHas
DHEPrHs B MOJIE TAKECTH 3EMIIM. DHEPTUs
CKaTOW MPYKHUHBI.
Mexanuueckas sHeprusi. Beison u popmynu-
POBKa 3aKOHA COXPaHEHUs MEXaHUYECKOMN
sHepruu. [Ipumepsl npuMeHeHNs 3aK0Ha.
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HawnmMeHoBaHue pa3esioB, TEM U COJCPKAHNE
marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOoTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonraktHas pabora
IpEnoAaBaTess ¢ 00yJalONIMMUCS

Jlekuun | Cemunap- | JlabGopa-
CKHue TOpHbIE
(mpaktu- | 3aHATUA
YecKue
3aHATHSA)

CPC

Tema 4. Mexanuka BpalaTeabHOr0 JBUKCHUS
Teaa

Kunemaruka BpamarTeabHOro JIBHKEHUS. YT-
JIOBOE IEpEMEILICHUE. YTIIOBask CKOPOCTb.
VYrioBoe yckopenue. BekTopHblid xapakTep
YIJIOBBIX BeJIMUUH. CBSI3b YIIIOBBIX KHHEMA-
THYECKUX BEIIUYMH C JIMHCHHBIMA BEJIMYMHA-
Mu. YacToTa u nepuoj BpauieHusl.

MowmeHnT cuibl. HanpaBienue BekTopa Mo-
MeHTa cuibl. I1imedo cuimel. BeIBOJ OCHOBHO-
ro ypaBHEHHUS JUHAMUKHU BPaIaTeIbHOIO
JIBW>KEHUS. MOMEHT MHEPUUH MaTEPUATIbHON
TOYKH W aOCOJIFOTHO TBEPAOTO Tena. dusnue-
CKUH CMBICII MOMEHTA UHEpUUH. Brruncie-
HUsI MOMEHTOB uHepiuu. Teopema LlTeiine-
pa. BeiBog Teopemsl.

MowmeHT umnyibca. 3aKOH COXPaHEHUS MO-
MEHTa uMItyibca. [Ipumepsl npuMeHeHus 3a-
KoHa. ['upockonmueckuii 3¢ exr.
KuneTtndeckast sHEprus Bpalaromerocs Te-
na. PaGora mpu BpamareabHOM JBUKCHHUH.
DHeprus KaTsuerocs WIMHIPA.

10

Tema 5. DiieMeHTBI TEOPUN OTHOCUTEIBHOCTH.
[ToctynaTtel Teopun oTHOCUTENBHOCTH. [Ipeol-
pa3oBanus JlopeHna

[IpeoOpazoBanusi KOOPAUHAT U CKOPOCTEH IO
lNanunero. [IpuHuun orHocuTenpsHOCTH ["anu-
nesi. OnbIT Maiikenscona u Mopnu. [locrty-
JIaThI CIIEHUAIIBHON TEOPUU OTHOCUTEIBHO-
CTH.

[TpeoOpazoBanus Jlopenma. CneacTBus u3
npeobpa3zoBanuii JIopeHa: ogHOBpEMEH-
HOCTb, JJOPEHLIEBO COKPAILIEHUE JUIMHBI, 3a-
MeuieHne Bpemenu. MaTepBai. PenstuBuct-
CKHUH 3aKOH CJI0KEHUS CKOPOCTEM.
PenstuBnucTckas nuHamuka. PenatuBucrckas
Macca, peJIITUBUCTCKAN UMITYJIbC. B3aumo-
CBSI3b DHEPTHU U MACCHI.

10

1. MoaekyasipHasi pu3uka ¥ TepMOIHUHAMHUKA

Tema 6. MonexkynsipHas Qusnka

CrarucTruueckuil 1 TepMOAMHAMUYECKUNA Me-
TOJ KICCIIETOBAHUS (PH3NIECKUX CBONCTB Be-

2 10
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HawnmMeHoBaHue pa3esioB, TEM U COJCPKAHNE
marepuaa

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOoTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonraktHas pabora
IpEnoAaBaTess ¢ 00yJalONIMMUCS

Jlexnnu

CeMmunap-
CKHue
(mpaktu-
YecKue
3aHATHSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

miectBa. TepmoanHamuueckas cucrema. Oc-
HOBHBIE MOJIOKEHUS MOJICKYJISIPHO-
KMHETUYECKON TEOpHH.

NneanpHblii ra3. YpaBHEHUE COCTOSIHUS UE-
anpHOro raza MenaeneeBa-Kianeiipona. Boi-
BOJI OCHOBHOT'O YPaBHEHUS MOJICKYJISIPHO-
KUHETU4YeCcKoi Teopuu. CpeHsis SHEpTUs
MOJIeKyJ1. DU3MUECKHUI CMBICT aOCOTIOTHOM
TEMIIepaTyphl.

Yucno crenedel cBoooAnl. 3aKoH bonasnmana
0 paBHOpACIpeeICHUN SHEPTUH T10 CTere-
HSIM CBOOO/IBI.

Tema 7. CtaTuctuueckas pusmka
CrarucTuyeckre 3aKkOHOMEPHOCTH pacipe-
JIeJIeHUs MOJIEKYIT ra3a mo ooremy. bapomer-
pudeckas popmyna. Pacnipenenenue bobii-
MaHa. OneiT [lTepna. 3akon MakcBemia st
pacrpeaeseHust MOJIEKYI O 3HAa4eHUSIM CKO-
pOCTEN.

10

Tema 8. TepmoanHamMuka

BHyTpeHHss sHEeprus tena. BHyrpeHHss
SHEPrHUs UeanbHoro rasa. Ilepsoe Havano
tepmouHamMuku. uddepenunansuas Gop-
Ma MepBOro Hauyajia TepMoauHaMuku. Pabora
ra3a Ipy pacllupeHUH.

[IpuMeHeHue nepBoro Hayajia TepMOAMHA-
MUKH K u3orporeccam. TelmoeMKoCTb ra3os.
VYpaBHenue Maiiepa. BeiBoj ypaBHEHHUS 1151
aanabatudeckoro npouecca. I'padpuueckoe
IIPEICTABJICHHUE ITPOLECCOB.

Kpyrossie nporneccsl. TemnnoBsle MalIvHbI.
KIIJ] TernoBeix mamuH. OOpaTuMble U He-
oOparumsle npoueccsl. L{ukin Kapro u ero
KIII.

OHTponus, U €€ CTAaTUCTUYECKUIN CMBICII.
Beruncnenue suTponuu. Bropoe Hagaiio
TepmoarHamMuKu. Teopema HepHcra.
Peasibabie razpl. CHIIBI MEKMOJIEKYJIIPHOTO
B3aUMOJICUCTBUSA. Y PABHEHUE COCTOSHUS pe-
anpHOro rasa Ban-nep-Baanbca.

28

Tperuii cemecTp

2. DJeKTpoAHMHAMHKA

9




KOCTb (B yacax)

Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOoTy 00Yy4aOUINXCS M TPYLOEM-

KonraktHas pabora

HanmenoBanne pasaciioB, TEM U COACPIKAHUEC npenoaaBaTeis C O6y‘laIOHlI/IMI/ICH

Marepuaia Jlekuun

CeMmunap-
CKHue
(mpaktu-
YecKue
3aHATHSA)

Jlabopa-
TOPHBIE
3aHATUA

CPC

Tema 9. DiiekTpocTaTuKa
3akoH Kynona

2*

20

Tema 10. 3aK0HBI IIOCTOSHHOI'O TOKA 2

2*

20

Tema 11. MaruutHoe nose B Bakyyme Jleii-
CTBUE MarHUTHOTO I10JI Ha ABMKYILUECS 3apsi-
Jbl

20

Tema 12. DnekTpoMarauTHasi HHAYKIIHUS

10

Tema 13. MarduTHbIE€ CBOMCTBA BEILIECTBA

10

3. KoJebarenabnble npoiecchbl

Tema 14. 'apMoHHUYECKHE MEXAHUYECKUE H
AJIEKTPOMArHuTHbIC Kosiebanus CIIoKEeHUE KO-
nebanuit

10

Tema 15. 3aryxarouiyue MEXxaHU4ECKHE U JIEK-
TPOMarHMTHbIe KojaeOaHus

10

Tema 16. BoiHyX1eHHBIE MEXaHUYECKHE KOJIe-
6anus. IlepeMeHHBIN TOK

28

YeTBepThlil cemecTp

4. BoaHoBbIe IpoOLECCHI

Tema 17. Ynpyrue BoJIHBI. DIEKTPOMArHUT-
HbI€ BOJIHBI

2*

16

5. Onruka

Tema 18. Uatepdepenuus ceera. Judpakmps
cBeTa
WnTepdepenius cera. YclioBusi MakCUMyMa
1 MUHUMYMa.
WUnTtepdepeniuss B IIIOCKOMapaienbHON
IUIACTHUHKE.
Hudpaxus ceera. Meton 308 @penensi.
Hudpakuus Ha KpyriaoMm oTBepcTuu. Jlu-
dbpakums Ha TUCKE.
Hudpakuus Ha onHoi menu. Judpakuus Ha
JU(GPaKIIMOHHOMN penieTKe.

2*

20

Tema 19. ITonspuzanus ceeta
EcTecTBEHHBIN M MOJIAPU30BAHHBIN CBET. 3a-
KoH Mamtoca. 3akoH bprocrepa.

20

Tema 20. TerroBoe n3mydeHue. 3aKOHBI TEI-

aoBoro uznydenus. orordppekr. YpaBHeHue

DitHmTelHa 7151 BHEeIIHeTo potorddexta
TennmoBoe wu3nydyenue. 3akoH Credana-
bonbumana. 3akon Kupxroda, 3akon Buna.
Buemnuit dororddexr.

20

10




Bunpl yue6HOM paboThI, BKIIFOYAst CAMOCTOSI-
TEJIbHYIO PabOoTy 00Yy4aOUINXCS M TPYLOEM-
KOCTb (B yacax)

KonraktHas pabora

HaumeHnoBanue pa3zenoB, TeM U COJep>KaHue npenojaBaress ¢ 00yJarouMIcs
Marepuaia Jlekuun | Cemunap- | JlabGopa-
CKHue TOpHBIE CPC
(mpaktu- | 3aHATUA
YecKue
3aHATHSA)

JaBnenue ceera. Ddpdexr Komnrona.

Tema 21. Teopus atoma Bogopoja o bopy
Ctpoenune atoma Bojopoja mo bopy. ®op-
myna bansmepa. 20
l'unore3a ne-bpoiiisi, ee ONBITHOE MOJTBEP-
JKICHUE.

6. KBanrtoBas ¢usuka

Tema 22. DneMeHTbI KBAHTOBON MEXaHU KU
OKCHEpUMEHTAJIIBHBIE U TEOPETUYECKUE
IPEIIOCHUIKM KBaHTOBOM Teopuu. COOTHO-
LIEHUs HeolpeneneHHocrel. Yactuna B on-
HOMEpPHOW MPSIMOYTOJIbHOM IMOTEHIHAIBHON
AME.

[TpssMOYTOBHBIN MOTEHIIMATLHBIN Oapbep.
ITpocTpaHcTBEHHAs CTPyKTypa aTOMa BOJAO-
poAa B CTalMOHApHBIX COCTOSIHUAX. KBaHTO-
BBIIl rapMOHMYECKHN ocumuATop. Oneparo-
pBI GUBNYECKHUX BETUYHH. 20
VYpasuenue lllpenunrepa it cTallMOHApHBIX
cocrosuuil. Pemenne ypasuenus Illpennnre-
pa Juis CBOOOTHOTO ABMKEHHSI YACTHUIIBI.
Boruncnenue cpeaHux 3HaYeHU Qu3nye-
CKuX Beqn4MH. BonHoBas ¢yHkuus u e€ cra-
TUCTUYECKHI cMbIcH. [IpuHumn cymneprnosu-
LU U Pa3JIOKEHHUE 0 IUIOCKUM BOJIHAM. 3a-
KOH COXpaHEHHMs 4YHcia 4JacTull. J[BrkeHue
YacTUIBl B LEHTPAIbHO-CUMMETPUYHOM I10-
ze.

Tema 22. KBaHTOBO-MeXaHHYECKAs MOACIb

27
aTOM BOJIOPOJIa
Tema 23. DnemMeHTH GU3UKH TBEPAOTO TEIA.
[ToHsiTHE 30HHOW TEOPUH TBEPBIX TEI
HUTOI'O o nucuMIIINHE 12 12* 12 379

* peanuzyetcs B (hopMe MpaKTUUECKON MOATOTOBKH

6 BHeayauTopHasi caMOCTOsITe/IbHAsI Pa60oTa 00y4AOUIUXCH MO JUCHHUILINHE
(Mony.J10)

[Ipy mmaHupoBaHWM CaMOCTOSITENILHOW pPabOTHI CTYIAEHTY PEKOMEHIYETCS PYKOBOI-
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CTBOBATHCSI CIEAYIOLINM PACIpEe/IeICHHEM YacoB Ha CaMOCTOSATENbHYIO padoTy (Tabiuua 4):

Tabnuua 4 — PekoMeH1yeMoe pacupe/ieliCHHe YaCOB Ha CAMOCTOSITEIILHYIO paboTy

KoMNnOHEHTHI CaMOCTOATEIbHON PadoThI KosnyecTBo 4acoB
N3ydeHne TeopeTHIeCKUX pas3aesioB TUCIIUILIMHBI 126
IToaroToBKa K 3aHATUSM CEMHHAPCKOTO THUIIA 126
IToaroroka u odopmienune: KontponwsHas pabotal, KoHTponabHas 127
pabora 2, KoarponpHas padora 3
379

7 OueHoYHBbIE CPEACTBA /sl MPOBEIEHUS TEKYIIero KOHTPOJIsl U
MPOMEKYTOYHOM aTTeCTAMU 00YYAOIIMXCS 1O JUCHUILINHE (MOYJII0)

@OHJI OLEHOYHBIX CPEACTB ISl IPOBEIEHUS TEKYILEr0 KOHTPOJSA YCIEBAEMOCTH H
IIPOMEKYTOUYHOH aTTecTauuu npeacrasieH B [Ipunoxenun 1.

ITonHBI KOMIUIEKT KOHTPOJBHBIX 3a/laHUN MJIM MHBIX MaTE€pPHUAJIOB, HEOOXOJUMBIX IS
OILICHWBAHUSA PE3yJIbTATOB OOYYEHHUs MO JUCIHHMILIMHE (MOIYIIO), MPAaKTHKE XPAHUTCSA Ha Ka-
benpe-pa3paboryrke B OyMa)kHOM U 3JIEKTPOHHOM BHU/IE.

8 VYueOHO-MeTOAUYecKOe U MHPOPMAIHOHHOE 00ecTiedeHne TN CIUTITIHHbBI
(Moay.in)

8.1 OcHoBHasi JuTepaTypa

1 Kyznuenos, C. M. ®usuka. OCHOBBI 3JE€KTPOANHAMUKHI. DJIEKTPOMAarHUTHbIE KoseOa-
HUS 1 BOJHBL: yaeOHoe nocodue / C.M.Ky3nenos. — M.: By3oBckuii yuebnnk: HUL] UHDOPA-M,
2018. - 231 c.

2 Hemumuenko, B. Y. ®usnka : yuebnnk / B.U. lemumuenko, U.B. emumguenko.
— 6-e u3a., nepepad. u gon. — Mocksa : UHOPA-M, 2021. — 581 c. + Jlon. maTtepuaibl
[DnexTponHsIii pecypc]. — (Bricmee obpa3oBanue: bakanaspuar). - ISBN 978-5-16-010079-1.
- Texcr : anextponHsiif. - URL: https://znanium.com/catalog/product/1541963 (nara obpariue-
Hus: 08.11.2021)

3 Kysnenos, C. 1. ®uzuka: Mexannka. Mexanndeckue koneOaHus U BOIHBL. Mo-
nekynspHas ¢usuka. TepmoauHamuka : yued. nocobue / C.W. Kysnenos. — 4-e usf., ucrp. u
norn. — M. : By3oBckuii yueOnuk : MHOPA-M, 2018. — 248 c. - ISBN 978-5-9558-0317-3. -
Tekcr : snextponHsiid. - URL: https://znanium.com/catalog/product/956681 (mara oOparmieHus:
08.11.2021).

4 Kanyrkun, /1. E. ®usuka : Mexanuka. MonekynspHas ¢usuka. Y. 1 : yueObHoe
nocobue ans npaktuueckux 3anatuit / J1. E. Kanytkun, B. B. [Itamunckui, 10. A. Paxmranr ;
non. pea. . E. Kanyrkuna. - Mocksa : M3a. lom MUCuC, 2014. - 135 c. - ISBN 978-5-87623-
740-8. - Tekcr : anexkrponHslid. - URL: https://znanium.com/catalog/product/1226928 (nata 06-
pamenus: 08.11.2021)

5 Cagenbes, 1. B. Kypc obuieii ¢pusuku: yuebHoe nocodue mis BTy30B: B 3 1. T.1:
Mexannka. MonexyssipHas ¢usuka / M. B. CaBenseB. — M.: Hayka, 2021. — 432 c.

6 Casenbes, U. B. Kypc obuieii ¢pusuku: yuebHoe mocodbue s BTy30B: B 3 T. T.2:
OnexTpudecTBo U MarHeTn3M. Bomabl. Onituka / M. B. CaBenbeB. — M.: Hayka, 2019. — 500c.

7  CagenbeB, U.B. Kypc obmeit ¢pusuku: yuebHoe nocodue s BTy3oB: B 3 T. T.3:
KBanToBast ontuka. AtomHas ¢usnka. Ousmka TBEpAOrO Tenma. dusnka aTOMHOTO siApa U dJe-
meHTapHbIX yactull / U. B. CaBenbeB. — M.: Hayka, 2019. — 320 c.

8 Tpodumona, T. U. Kypc ¢pusuku: yuedHoe mocodue amns By3os / T. U. Tpodumona. —
18-e u3n. — M.: Akagemus, 2020. — 560 c.

8.2 [lomoJiHMTe/IbHAs JIUTepaTypa
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1 CrenanoBa, B. A. ®u3uka : 3JeKTPUYECTBO U MarHeTH3M : Y4eOHO-METOAMYECKOE
nmocoOue ISl BBITIOJIHEHHS pacueTHO-Tpaduueckux padot / B. A. Crenanosa ; mox. pen. . E.
Kanyrkuna. - Mocksa : M3a. lom MUCuC, 2012. - 107 c. - ISBN 978-5-87623-634-0. - Tekcr :
anexktpoHHed. - URL: https://znanium.com/catalog/product/1226942 (mata oOparmieHus:
08.11.2021)

2 TI'punkpyr, M. C. JlabopaTopHBbIil MPaKTUKYM 10 PU3MKE: ydeOHOE IMOcoOHe I BY-

308/ M. C. I'punkpyr, A. A. Bakymtok. — CII6: Jlans, 2012. — 480 c.

3 JlaGoparopusie paboTsl mo ¢uszuke. Mexanuka. Monekymnsapraas ¢usuka. Tepmoan-
HamHKa: ydyeOHoe mocoOue s By30B. — Komcomonbck-Ha-Amype: M3a-so Komcomonbsckoro-
Ha-AMype roc. TexH. yH-1a,1999. — 108 c.

4  Jlaboparopubie paboThl MO (pus3mKe. DIESKTPHUUECTBO. MarHeTu3M. DIEeKTPOMAarHUT-
HbIEe KoJleOanus: yuebHoe nocodue asns By30B / nmof pen. M. C. I'punkpyra. — Komcomonbck-Ha-
Awmype: U3n.-Bo Komcomoibckoro-ua-Amype roc. Text. yu-ta, 2000. — 158 c.

5 JlabGoparopusie paboThl mo ¢puzuke. Onruka. KBantoBas ¢usuka: yuebHOE 1mocodue
i By30B / mog pen. M. C. I'punkpyra. — Komcomonbsck-Ha-Amype: U3zn-Bo Komcomounbckoro-
Ha-AMype roc. TexH. yH-ta, 2002. — 162 c.

6 Tpodumona, T. 1. COopHUK 33724 110 KypCy (HU3HUKHU: yaeOHOE TTOcoOUe 1)1t BTY30B /
T. U. Tpopumosa. — M.: Beicmias mkona, 1996; 1991. — 304 c.

7  Tpodumona, T.U. COopHHK 337249 TIO KypCy (U3HUKH C PEIICHUSMH: Y4eOHOE 1MOCO-
oue s By3oB / T. M. Tpodpumosa, 3. I'. ITaBnoBa. — 5-e uzn., crep., 4-e usa., crep., 3-¢ u3m.,
crep. — M.: Beicmias mikona, 2005; 2004; 2003; 2002; 1999. — 592c¢.

8.3 MeToauuyecKkue YKa3aHuA QJI CTYACHTOB 110 OCBOCHHUIO JTUCHUIIJINHBI

3JIGKTpI/I‘I€CTBO n MardHetusM. KomneOanuss u Bonnbl. OnTtuka. KBaHToBas MexaHHKA.
yuebHoe nocodue i By3oB / mox pea. M. C. I'punkpyra. — Komcomonbck-Ha-Amype: 1U31.-Bo
Komcomonbckoro-Ha-Amype roc. Texs. yH-Ta, 2012. — 158 c.

8.4 CoBpemeHHbI€e IPodeccoHaNbHbIE 0a3bl JAHHBIX H HHPOPMALHOHHBIE
CIPaBOYHbIE CHCTEMBI, HCIIOJIb3yeMble NPU OCYyIIeCTBICHNH 00pa30BaTEJIbHOIO
npouecca no JUCHUIINHE

- OnextponHo-6uomoreynas cuctema ZNANIUM.COM. Jloroop Ne 4378 36¢ K3 20
12727000769 270301001 0006 001 6311 000 ot 17 anpens 2020 r.

- DnekTpoHHO-O0uONMoTeuHas cuctema [IPRbooks. JIuniensnonnsiii qorosop Ne EIT 44/13
Ha TMPEeJ0CTaBICHHE JOCTYIa K 3IEKTPOHHO-O0nbmoTeunoit cucreme [IPRbooks UK3 20 1
2727000769 270301001 0005 001 6311 000 ot 27 mapta 2020 r.

- DnektpoHHO-6ubHoTeuHas cuctema eLIBRARY.RU (nepuoanueckue uznanus) [o-

roop Ne EII 44//12 na okazaHue yciyr A0CTyIa K 31eKTpoHHBIM n3nanusm MK3 20 1
2727000769 270301001 0008 001 6311 000 ot 02 mapta 2020 r.

8.5 Ilepeyenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOI ceTn « UHTEp-
HeT», He00OXOAMMBIX [IJISl OCBOCHUS IMCIUILIMHBI (MOAYJIs1)

- ®usuka a1s Beex: https://questions-physics.ru/
- Jlektopuii ®ustexa — Buneonekiuu: https://mipt.lectoriy.ru/

8.6 JIuneH31M0HHOE U CBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoe odecredyeHue,
HCNOJIb3yeMoe MPH OCYLIECTBJIEHUH 00Pa30BaTeILHOIO Mpolecca mo

AUCHHUILINHE
Tabmuna 5 — [lepeuenb UCHOIB3yeMOro MPOrPaAMMHOI0 00ECTIEUEHHUS
\ Haumenosanue [10 \ PekBM3HTHI / yCIOBUS UCTIONB30BAHUS
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https://questions-physics.ru/
https://open-education.net/academic/university/videolektsii-fizteha-lektorij-mfti/
https://mipt.lectoriy.ru/

Hanmenosanue [10 PexBHU3UTHI / YCIIOBHS MCTIOJIBb30BAHUS

Microsoft Imagine Premium Jlunensuonneiit noroBop A2223 Ne008/65 ot 11.01.2019

OpenOffice CBoOoHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:
https://www.openoffice.org/license.html
SMath Studio CBoOoHAs TUIICH3US, YCIOBHS UCTIOJIb30BaHUS 110 CCHUIKE:

https://www.openoffice.org/license.html

9 Opranu3zauMoHHO-NeJATOrHYecKHe YCI0BUS

Opranu3zaiiys o0pa3oBaTeIbLHOrO MpoLecca perJaMeHTHpYeTCs y4eOHbIM TUIaHOM M pac-
MUCcCaHUeM Y4eOHBIX 3aHATHH. SI3bIK 00ydeHus (TpernogaBaHus) — pycCKuid. J[ns Bcex BUIOB
ayIUTOPHBIX 3AHATHI aKaJeMUYECKUN Yac YCTaHABIMBACTCS IPOJOJIKUTEIbHOCTBIO 45 MUHYT.

IIpu ¢GopmupoBaHUM CBOEH HMHAMBHIYaTbHON 00pa30BaTENbHONW TPACKTOpUU OOydaro-
HIMICST UMEET MPaBO Ha Mepe3adeéT COOTBETCTBYIOIMIUX JUCIMILIUH U MPo(ecCHOHATBHBIX MOJY-
JIeil, OCBOSHHBIX B MPOIIECCEe MPEANIESCTBYIOMIET0 00yUeHUs, KOTOPBI 0CBOOOXKIaeT 00ydJaroIe-
rocst OT HEOOXOAUMOCTH UX TIOBTOPHOTO OCBOEHUSI.

9.1 O6pa3oBaTeIbHbIE TEXHOJIOTHH

VY4eOHbIil mporiecc Mpy MpenoiaBaHuy Kypca OCHOBBIBAETCS HA MCIOJIb30BAaHUU Tpau-
[MOHHBIX, THHOBAIIMOHHBIX M MH(OPMAIMOHHBIX 00pPa30BATEIBHBIX TEXHOJOTUM. TpaauinoH-
Hble 00pa3oBaTelIbHbIE TEXHOJIOTUHU MPECTABICHBI JEKIUIMUA U CEMHUHAPCKUMU (TPAKTHUYECKH-
MH) 3aHATHSIMU. IHHOBaImoHHbIE 00pa30BaTeIbHbIE TEXHOJIOTUN UCIIOIB3YIOTCS B BHJIE LIUPO-
KOTO MPUMEHEHUS aKTUBHBIX U MHTEPAKTUBHBIX (OpPM MpoBeaeHUs 3aHaTuil. MHbopmanmoHHbie
00pa3oBaTebHbIC TEXHOJOTUHM PEATU3YIOTCS MYTeM AaKTHUBH3AIMHA CaMOCTOSITEIIHLHOM paboThI
CTYJEHTOB B HH(OPMALIMOHHOM 00pa30oBaTeNbHOI cpesie.

9.2 3aHATHSA JEKIIHOHHOI0 TUIIA

JleKMOHHBIN Kypc MpennosaraeT CUCTEMAaTH3UPOBAHHOE M3JI0)KEHHE OCHOBHBIX BOIPO-
COB Y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu ektop 00s3aH MpeaynpeIuTh CTyI€HTOB, IPUMEHUTEIBHO K KAKOMY
6a3oBoMy y4eOHUKY (yueOHUKaM, yueOHBIM TOCOOMSIM) OyIeT MPOUUTaH KypcC.

JIeKIIMOHHBIN KypC JOJDKEH JaBaTh HauOONbIIMKM 00beM HMH(pOpMalMU U 0OecreunBaTh
Oosee riry0oKoe MOHMMaHUE y4eOHBIX BOIIPOCOB MPHU 3HAUYUTEIBHO MEHbILEH 3aTpaTe BPEMEHH,
4yeM 3T0 TpeOyercsi OOJIBIIMHCTBY CTYACHTOB Ha CAMOCTOSITENIbHOE U3yUeHHEe MaTepHaa.

9.3 3aHATHS CEMHHAPCKOI0 THNA

CemuHapckue 3aHATHS MPEICTABISAIOT COOOH JeTanu3annio JEKIMOHHOIO TEOPETUYECKO-
ro Marepuana, IpOBOAATCS B LEAX 3aKPEINICHUs Kypca U OXBAaThIBAIOT BCE OCHOBHBIE PA3JEIIbI.

OcHoBHO# (hopMOIi MPOBECHHUSI CEMHHAPOB SABJISIETCS 00CYXJIeHHe Hauboee npodsem-
HBIX M CJIOKHBIX BOIPOCOB IO OTAEIBHBIM Te€MaM, a Takke pa30op MPUMEpPOB U CUTyalud B
ayJUTOPHBIX YCIOBHX. B 00s13aHHOCTH mIpenojaBareist BXOJAT: OKa3aHME METOJIUYECKOH mo-
MOIIIM ¥ KOHCYJIbTUPOBAHHUE CTYJEHTOB IO COOTBETCTBYIOIIUM TEMaM Kypca.

AKTHBHOCTb Ha CEMUHAPCKUX 3aHATHIX OLIECHUBAETCS MO CIEAYIOLIUM KPUTEPUIM:

* OTBETHI Ha BOMPOCHI, ITPEAJIaracMble MPENoaaBaTeIeM;

* Y4aCTHUE B IUCKYCCHSIX;

* BBITIOJTHEHHUE MPOEKTHBIX U MHBIX 3aJ[aHHI;

* aCCHCTHUPOBAHUE IIPEIOABATEIIO B IIPOBEICHUH 3aHATU.

OTBeT 10oJKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJIHOCIOKHBIM, COJEPKATh
CCBIJIKH HA UICTOYHMKH.

Jloknansl ¥ ONIOHUPOBAHHUE JTOKJIAJOB IPOBEPSAIOT CTENEHb BIAJCHUS TEOPETUYECKHM
MaTepHaJIOM, a TAKXKe KOPPEKTHOCTb U CTPOTOCTh PACCYKICHUM.

OneHuBaHue 3a/1aHUM, BBITOJIHEHHBIX Ha CEMHUHAPCKOM 3aHSATHUH, BXOAUT B HAKOIUICH-

HYIO OIICHKY.
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9.4 CamocTosTebHAs padoTa 00yYAIOLIUXCS N0 TUCHHUIJIHHE (MOIYJTI0)

CamocTtosTrenbHas paboTa CTYIEHTOB — 3TO MPOLIECC AKTUBHOTO, II€JIEHANPaBIEHHOTO
NPHOOpPETEHUs] CTYJACHTOM HOBBIX 3HAHUH, YMEHUH 03 HEMOCPEACTBEHHOTO y4JacTHsI Mpernoia-
BaTesl, XapaKTEepU3YIOIIUNUCS MPEAMETHON HampaBlIEHHOCTHIO, (D(PEKTHUBHBIM KOHTPOJIEM U
OLIEHKOM pe3ybTaTOB AEATEILHOCTH 00yUYaromerocs.

Ilenu camocTosATeTbHON PaOOTHI:

* CHUCTEMAaTHU3alus U 3aKPEIUICHUE MOTYYEHHBIX TEOPETUUECKUX 3HAHUN U MPAKTUUYECKUX
YMEHHH CTYJICHTOB;

- yryOJIeHHe U paclIMpEeHUE TEOPETUYCCKUX 3HAHMIA,

- (hopMHpOBaHNE YMEHUH HCIOJB30BaTh HOPMAaTUBHYIO U CIPABOYHYIO JTOKYMEHTALIUIO,
CIIELUUATIBHYIO JTUTEPATYPY;

* pa3BUTHUE MMO3HABATEJIBHBIX CIIOCOOHOCTEH, aKTUBHOCTHU CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIIJICHHS, TBOPYECKON MHUIIMATUBBI, CIIOCOOHO-
CTEH K CaMOpPa3BUTHUIO, CAMOCOBEPILIEHCTBOBAHUIO M CaMOpealn3aliy;

* pa3BUTHUE UCCIEAOBATEIbCKUX YMEHHUH U aKaIEMUYECKIX HABBIKOB.

CamocrosiTenpHas paboTa MOXKET OCYIIECTBISITHCS MHIAUBUYATILHO WM TPYIIAMH CTY-
JIEHTOB B 3aBUCHUMOCTH OT II€JId, 00beMa, YPOBHS CII0KHOCTH, KOHKPETHOU TEMaTHKHU.

TexHomorUst OpraHu3aIi CaMOCTOSTEIHLHOM pabOThl CTYICHTOB BKJIFOYAET MCIIOIh30Ba-
HUE HUHPOPMAIIMOHHBIX U MaTePUAIbHO-TEXHUYECKUX PECYPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaTOB BHEAYIUTOPHON CaMOCTOSATEIHHOW PAOOTHI CTYJACHTOB MOXET
MPOXOIUTH B MUCbMEHHOM, YCTHON WJIM CMEIIaHHOH (opMe.

CryneHTsl JODKHBI MOAXOAWTH K CaMOCTOSITEIBHOM padoTe Kak K HaWBaKHEHUIIEMY
CPEICTBY 3aKpEIUICHUs U Pa3BUTHUSl TEOPETHUUECKUX 3HAHUH, BHIPAOOTKE €UHCTBA B3IJISJIOB HA
OT/IENIbHBIE BOIIPOCHI Kypca, MPUOOPETEHUsI ONPEICICHHBIX HABBIKOB U MCIOJIB30BaHUs Mpodec-
CHUOHAJILHOM JIUTEPATYPHI.

9.5 MeToanueckne yKazanus JJis 00y4AHMINXCS MO0 OCBOECHHUIO U CHUIIIMHBI

[Tpy m3yyeHMH AMCUUIUIMHBI OOYYaroIMMCS L€J1ecO00pa3HO BBHIMOIHATE CIEAYHOIINe
pEKOMEHANNN:

1. U3yuenne yueOHOM TUCHUIUIMHBI JJOJPKHO BECTHCh CUCTEMaTHUYECKH.

2. [Tocne u3yueHus: Kakoro-inbo paszena no y4eOHHUKY WM KOHCIEKTHBIM MaTepuanam
pPEKOMEH/IyeTCs 10 MaMsATH BOCIIPOU3BECTH OCHOBHBIE TEPMUHBI, ONPE/IEICHHUS, TOHIATUS pa3zie-
na.

3. Ocoboe BHMMAaHUE ClIeAYeT YAEIUTh BHIMOIHEHUIO OTYETOB 110 MPAKTUYECKUM 3aHATH-
AM 1 UHAVMBUAYAJIbHBIM KOMILJICKCHBIM 3aJaHUAM HAa CaMOCTOATCIIbHYIO pa60Ty.

4. Bes TemaTuka BONPOCOB, M3Y4aeMbIX CaMOCTOSITENbHO, 3a/1a€TCs Ha JIEKLIUAX MpPero-
naBatenieM. MM e JaroTcs UCTOYHHMKY (B MEPBYIO OYepe/lb BHOBb M3JaHHbBIE B MEPUOJNUECKON
HaY4HOI uTeparype) Juist 6ojiee AeTalbHOTO OHUMAaHUS BOIIPOCOB, O3BYYEHHBIX Ha JIEKIHUH.

[Ipu camocTosATensHON TPOPAOOTKE Kypca 00ydaromuecs TOJKHBL:

* IPOCMATPUBATH OCHOBHBIE ONpE/IENeHUs U (PaKThI;

* IOBTOPUTDH SaKOHCHeKTHPOBaHHBIfI Ha JICKOIMOHHOM 3aHATUH MaTCpHal U JOIIOJIHUTH
€ro ¢ y4eTOM peKOMEH/JOBAHHOW MO JAHHOM TeMe JIUTepaTyphl;

* UIB3YYUTH PEKOMCHIAOBAHHYIO JIUTEPATYPY, COCTABIIATH TE3UCHI, aHHOTAINN U KOHCIICKTBI
HanOoJiee BaKHBIX MOMEHTOB;

* CaMOCTOATCIIbHO BBIMMOJIHATE 3aJIaHUS, aHAJIOTUYHBIC ITPCAIaraCMbIM Ha 3aHATHUAX

* UCTIOJIb30BAaTh JIJIsl CAMOIIPOBEPKH MaTepuabl (POH/Ia OLIEHOYHBIX CPEICTB.

1. MeTonnueckne yKa3anusi pu padoTe HaJl KOHCIIEKTOM JICKIIHH

B xo1e neKunoHHbIX 3aHATUH HEOOXOAMMO BECTH KOHCHEKTHPOBAaHUE yueOHOro MaTepua-
na. OOpamath BHUMaHUE Ha KaTeropuu, GopMyIupOBKU, PACKPHIBAIOIIUE COJIEPKAHUE T€X WIH
MHBIX SIBJICHUH U MPOIECCOB, HAyYHbIE BHIBOJBI U MPAKTUUECKHE PEKOMEHAALNHU, TIOJIOKUTENb-
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HBI OMBIT B OPaTOPCKOM HCKyccTBe. JKenaTrenbHO OCTaBUTh B pabOuMX KOHCIIEKTaX IOJs, Ha
KOTOPBIX JeNaTh MOMETKU U3 PEKOMEHJIOBAaHHOW JHUTEpaTyphl, AOMOJHSIONINE MaTepHall Mpo-
CIIyIIAHHOM JIEKIIWH, a TaKXKe MOAYEPKUBAIOIINE O0COOYI0 BaXHOCTh TE€X WJIM MHBIX TEOpeTHYe-
CKUX TOJIOKEHU. 3a/1aBaTh MPEnoaBaTeNio YTOYHSIONINE BOIPOCHI C IIENIbI0 YSICHEHHS Teope-
THUYCCKUX HOHOH(CHHﬁ, paspciCHuAd CIIOPHBIX CI/ITyaI_II/Iﬁ nT.O.

2. Metoanyeckue yKa3aHusi 0 CaMOCTOAATEIbHOI padoTe HA M3y4YaeMbIM MaTepHa-
JIOM U NIPH NMOATOTOBKE K MPAKTHYECKHM 3aHATHAM

Haunnate Hamo ¢ W3ydeHHs] peKOMEHAOBaHHOM nuTeparypbl. Heo6XxoauMo MOMHUTH, 4TO
Ha JIGKIIMKM OOBIYHO PAacCMaTPHUBAETCS HE BECh MaTepHall, a TOJbKO ero dacTtb. OcTaibHas ero
4acTh BOCIIOJIHSIETCS B MIPOLIECCE CaMOCTOSITENbHOM paboThl. B cBsi3u ¢ 3TuM padoTa ¢ peKOMEeH-
JIOBaHHOW JUTeparypoil oOs3aTensHa. Ocoboe BHUMaHUE TPU 3TOM HEOOXOAUMO OOpaTHTh Ha
CoJlep’)KaHWE OCHOBHBIX IOJIOKEHHH W BBIBOJOB, OOBSCHEHHE fABICHUN U (DaKTOB, YsSCHEHUE
NPAaKTUYECKOTO TMPUIOKEHHUS PAacCMAaTPUBAEMBIX TEOPETHYECKUX BOIPOCOB. B mporecce 3Toit
paboThl HEOOXOAMMO CTPEMHTHCSI MOHSITHh U 3alIOMHUTH OCHOBHBIE IMOJIOKEHHUS paccMaTpuBae-
MOT0 MaTepuaia, IPUMEpPHI, MOSCHSIIOIINE €ro, a TAKXKE Pa3o0paThCs B WILTFOCTPATUBHOM Mate-
puane... u T.1.

3. Meroanyeckue yKa3aHHs 110 BbINOJTHEHHUIO JIA0OPATOPHOH padoThI

CTyneHT MOJKEeH MOJHOCTHIO BBHIMOJIHWII JIA0OPATOPHYIO padoTy, MPAaBMIBHO SKCILTyaTH-
pys o0opylnoBaHWE, aKKypaTHO O(GOPMHTH OTYET, NPU 3alIMTE TOKa3aTh XOpPOIIUE YMEHHS,
HABBIKU B paMKaX YCBOEHHOro yueOHoro marepuana. K kaxmoit mabopatopHoii pabore mpuiara-
CTCA MEPCUCHb KOHTPOJIbHBIX BOIIPOCOB, CIIMCOK H€O6XOI[PIMOI>1 JUTCPATYPBhI.

10 Onucanne MaTepuaibHO-TEXHHYECKOT0 ofecrevyeHnsl, He0OX0AUMOro 1A
ocyuiecTBJIeHHs 00pPa30BaTEeIbHOIO NPOLECcCa MO JUCHHUILIMHE (MOYJII0)

10.1 YuebHo-s1a00paTopHOE 000py10BaHHE
Tabmuna 6 — [lepedenp 060pya0BaHUS TaOOPATOPHH

HaumenoBanue aAyaAuTOpUun

Aymuropus (;1aboparopun)

Hcnonszyemoe o6opyaoBaHue

408/1 JlaGopaTtopust MeEXaHUKH M | BEChl MEXaHUYECKUE, MAITHUK OAITUCTUYECKHH,
TEPMOJAMHAMHKH, JJIEKTpHYe- | CTeH b Taboparopubie (PI1D-1, OI1D-2, OI1I-3,
CTBa M MarHeTu3ma OII3-4, OII3-5, PII3-6Mm), crenasl 1abopaTop-
Hele OIIM (8 mT.), 1aboparopHble YCTaHOBKHU
(«BparatenpHOE IBIKEHUE C PABHOMEPHBIM
yckopeHuem», «3akoH boitng-Mapuorray, «3a-
koH Papanes», «Kanopudyeckuii ABUraTeb,
«MasiTHUK ¢ IepeMeHHBIM (», «IloBepXHOCTHOE
HaTspKkeHue», «Cuina Jlopennay», «Tpybka Tomco-
Ha»), peaKTHBHAsI TyCKOBAsl yCTAaHOBKA;

409/1 JlaGoparopust onTuku U ¢u- | cteHasl 1aboparopusie @IIM (6 wT.), cTeHa na-
3UKHA TBEPJIOTO Teja 6oparopusblit JIC-62, 1abopaTopHble YCTAaHOBKU
(«MiaTepdepomerp Maiikenbconay, «Indpakuus
Ha cucTeMax Imeneiy, «Jludpakims 3IeKTPOHOBY,
«MccnenoBanue BOJTHOBOW ONTUKMY, «OnTHYE-
CKasi akTUBHOCTBY, «OnbIiT @panka-I'epia ¢ He-
OHOM»), YCTPOWCTBO JIJIs1 OTIPEAEIEHUS TIOCTOSIH-
Hoit [Inanka;

416/1 KommbroTepuslit kiace (Me- 000pyI0BaHUEM IS TPE3EHTALUHN Y4eOHOTO Ma-
11a) tepuana: npoekrop BENQ, skpan. 13 IIDBM

10.2 TexHu4eckue H FJIEKTPOHHBIE CPeICTBA 00yUeHUSs
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JleknuoHHBIE 3AHATHSA.

AyIuTOpHH JUIS JTEKIIMOHHBIX 3aHATHH YKOMIUIEKTOBAHBI MEOEIBIO M TEXHUYECKUMU CPE/I-
CTBaMU OOYYEHHUS, CIY>KallUMH JJIsl PEeACTaBIeHUs yueOHOW HHPOpMaIK OONbIION ayauTo-
pun (HaOOpBI JEMOHCTPAIIMOHHOTO O0OpYIOBaHUS (TMPOEKTOp, KpaH, KOMIBIOTEP/HOYTOYK),
yueOHO-HarJIsJHbIe TOCOOUS, TEeMAaTHUYECKHUE WILTIOCTPALIHH).

Jns  peanuzanuyl  AMCUUILUIMHBL TIOATOTOBIICHBI CIEAYIOUIME IHCTAHIIMOHHBIC KYpPCHI
https://learn.knastu.ru:

1. H. A Kanyruna. Kypc oOmeit ¢usuku. Yacts 1. Knaccuueckas Mexanuka. Moseky-
nspHas Gpu3uKa U TepMoauHaMuKa. JluctanimonHsli Kypc Ha nmoptaie JJO KHAT'Y.

2. H.A Kanyruna. Kypc o6uieit pusuku. Yacts 2. Diexrpoaunamuka. Konebanus u Boi-
Hbl. JlucranuuonHusi kype Ha nopraie 10 KHAT'Y.

3. H.A.Kanyruna. Kypc o6meit ¢pusuxu. Yacts 3. Onruka. Kantosas ¢usuka. JIucran-
LMOHHBIN Kypc Ha noptaine JJO KHAT'Y.

[Tpe3enTanmu JeKIHHA IO TEMaM:

1. Kuaccuyeckas MexaHUKa
2. MonexynspHas GU3MKa U TEPMOJAUHAMUKA
3. DIleKTpoANHaAMHKa
4. KonebaTenbpHbIC MTPOIIECCHI
5. BonnoBbIE nponECCH
6. Omnruka

7. KsanroBas ¢uzuka

KoMITUIEKT MUHUTECTOB 110 BCEM TEMaM, UCIIOIb3YETCs PEIAKTOP TECTOB «easyQuizzyy.

IIpakTHyecKue 3aHATHS.

AymuTopuH JUIS TPAKTHYECKUX 3aHSATHH YKOMILJICKTOBaHBI CIEIHATM3UPOBAHHON MeOe-
JBI0 ¥ TEXHUYECKUMU CpeICTBaMH 00ydeHUs! (IPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlabopaTopHbIe 3aHATHS.

Jlns mabopaTOpHBIX 3aHATHN Ucmonb3ytorcs aymutopuu Ne 408/1, 409/1, ocHarmeHHbBIE
000pyJI0BaHUEM, YKa3aHHBIM B Ta0II. 6.

CamocrosiTeibHast padoTa.

[ToMerieHust 1151 caMOCTOSITENbHOM pabOThl OCHAIIEHBI KOMIIBIOTEPHON TEXHUKOM ¢ BO3-
MO>KHOCTBIO TIOJKITIOYEHHS K ceTH «VIHTEpHET» U TOCTYIOM K AJIEKTPOHHON WH(OPMAIIMOHHO -
oOpa3zoBatenbHO cpene KHAT'Y:

- yuranbHbIN 3a1 HTh KHAT'Y;

- KOMITBIOTEepHBIC Kiacchl (aya. 416 kopmyc Ne 1).

11 Uubie ceenenus

MeToauuecKkue PE€KOMEHIAMH 110 oﬁyqeﬂmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOYKHO-
CTSIMH 3/10POBbJ U HHBAJIU/A0B

OcBocHHe JAUCHUITIIMHBI 06yqa101u1/1M1/1051 C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 300POBBA
MOJKET OBITH OpraHn30BaHO KaK COBMECTHO C APYIruMH O6y‘~IaIOHH/IMI/IC$I, TaK U B OTIACIIBHBIX
rpyniax. HpCJIHOJ'IaFaIOTC}I CIICHUAJIBHBIC YCIIOBUS IS MOJITYYCHUA 06pa3OBaHI/I}I 06y‘IaIOU.IPIMPI-
CiA C OTpaHUYCHHBIMU BO3MOKHOCTAMU 310POBBA.

HpO(I)CCCOpCKO'HCIIaTOFI/I‘{CCKI/Iﬁ COCTaB 3HAKOMUTCA C HCI/IXOHOFO-(I)I/I3I/IOJ'IOFI/I"IGCKI/IMI/I
0COOEHHOCTAMU O6yanOH1HXCH HWHBAJIWIAOB U JIML C OTPaHUYCHHBIMHU BO3MOXKHOCTAMHU 30pPO-
Bbs, UHAUBUAYAJIIbHBIMU IIPpOrpaMMaMu pea6I/IHI/ITaLII/II/I HHBAJIUMI0B (HpI/I HaJ'II/I‘-II/II/I). HpI/I HE00-
XOOUMOCTH OCYIICCTBIIACTCA AOIMOJHUTCIbHAA IMOAACPIKKA MPEIIOJaBaHUd TBIOTOpaMH, IICHUXO-
JjoramMu, ConvaJIbHbIMHA paGOTHI/IKaMI/I, npomeamunuMi MOATOTOBKY aCCUCTCHTAMMU.
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B cootBercTBHM ¢ MeTOIMYECKMMHU peKkoMeHAanussMu MunoopHayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce MpEIOJIaraeTcs MCIOIb30BaTh COIMATbHO-aKTHUBHBIE U Pe-
(iiekcuBHBIE METOIbI 00YUEHUS, TEXHOJIOTHU COIIMOKYIBTYPHON peaOUINTALu C LENbI0 OKa3a-
HUS TIOMOIIM B YCTAaHOBJICHUH IOJIHOIICHHBIX MEXJIMYHOCTHBIX OTHOILLIEHUH C APYTUMU CTY/ICH-
TaMH, CO3JJaHUU KOM(pOPTHOTO MCUXOJIOTUYECKOTO KIIMMaTta B cTyneH4eckoi rpymme. [logbop u
pa3palboTKa y4yeOHbIX MaTepHaIOB MPOU3BOJSATCS C yYETOM IPEAOCTaBICHUS MaTepHalia B pas-
JUYHBIX (hopMax: ayauadbHOW, BHU3YaJIbHOW, C HCIIOJIB30BAaHUEM CHEIHATBHBIX TEXHHMUYECKUX
CPEICTB M MUHPOPMAIIMOHHBIX CUCTEM.

OcBoenne nucuuiuivHbl gunamMu ¢ OB3 ocymiecTBiseTcss ¢ HUCIOJIB30BAHUEM CPENICTB
o0OydeHus 0o0Iero M crenuaibHOro Ha3HaueHus (IepCOHATBHOTO U KOJUIEKTUBHOIO HCIOJIB30-
BaHMs). MarepuaabHO-TEXHHUECKOE 00eCIeueHHEe MpeyCMaTpUBAET MPUCIIOCOOICHHE ayIUTO-
puii kK Hy>kaam i ¢ OB3.

®opma NpoBeACHUS aTTECTALMK JUIsl CTYACHTOB-UHBAJINI0B YCTAaHABIMBAETCS C YUETOM
WHAUBUAYAIbHBIX TIcuxodusznyeckux ocodeHHocreit. [Ins crynentos ¢ OB3 nmpenycmarpuBaet-
cs1 tocTymHas popma Mpe1oCTaBICHUS 331aHUi OLICHOYHBIX CPE/ICTB, @ UMEHHO:

- B TIEYaTHOW WM DIIGKTPOHHOW Qopme (mIs JUIl ¢ HapyUIEHUSIMU OIOPHO-
JIBUTATEIBLHOTO ammapara);

- B IIe4aTHOM (hopMe W DIEKTPOHHOM (opMe C YBETUUYEHHBIM MIPUPTOM U KOHTPACTHO-
CTBIO (17151 JIUL] C HAPYILLIEHUSIMU CIIyXa, peUH, 3pEeHuUs);

* METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHusl BCIYX (IJIs JIUI] C HAPYIICHUSIMH 3PEHUS).

CryneHTaM ¢ MHBAJIMIHOCTHIO YBEIMUMBAETCS BPEMs Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIbHBIE BOMPOCHL. JIJis TakuX CTYIEHTOB IMpeaycMaTpuBaeTcs AOCTyMHas Gopma mpeaocTaB-
JICHUS] OTBETOB HA 3a/laHus, a UMEHHO:

- MIMCBMEHHO Ha OyMare uiu HaOOpOM OTBETOB HAa KOMIIBIOTEPE (IS JIUI C HAPYILICHUS-
MU CllyXa, peuH);

- BLIOOPOM OTBETa U3 BO3MOYKHBIX BAPUAHTOB C MCIOJIb30BAHUEM YCIYT aCCUCTEHTA (IS
JIMI] C HapYLIEHUSIMU OIIOPHO-/IBUTaTEJILHOTO aliapara);

* YCTHO (U151 JIUL] C HAPYLIEHUSMU 3PEHMSI, OTIOPHO-IBUTATEIBHOTO aIllapara).

[Tpy HEOOXOIUMOCTH Ul 00YYarOIIUXCSl ¢ MHBAJIMIHOCTBIO MPOLIEAYpa OLIEHUBAHUS pPe3yibTa-

TOB 06y‘leHI/I5{ MOKET MMPOBOAUTHCA B HCCKOJIBKO 2TAIlOB.
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[Tpunoxxenue 1

®OHJ OLIEHOYHBIX CPEJICTB?
Mo IUMCIHUIIJINHC

duszuka

Hanpanenune noaroToBku

27.03.05 Uunosamuxa

Hanpasnennocts (mpoduin)
00pa30BaTeIbHOW MPOTPaMMBI

anaeﬂeyue UHHOBAYUOHHbIMU NPOEeKmMamu

KBanuduxamnus BelmycKHUKA bakanaep
'ox Hayaa MOATOTOBKU 2021
(no yuebHomy niamy)
®opma 00yueHust 3aounas
TexHonorus 00y4ueHus Tpaouyuonnas
Kypc Cemectp TpynoeMKkocTs, 3.€.
12 234 12

Bua npomexyTo4HOM aTTecTaluu

O6CCHC‘II/IB3.IOH_ICC noapa3acyiCHUC

Oxzamen 3auem, 3auem

Kageopa OD - Obwas puzuka

B JaHHOM IIPUJIOXKEHHUH NIPEICTABIIEHBI THIIOBBIE OIIEHOYHbIE CPEACTBA. [TOMHBINA KOMIUIEKT
OLIEHOYHBIX CPEJCTB, BKIIOYAIONIUI BCe BapUaHTHI 331aHUH (TECTOB, KOHTPOJIBHBIX paboT u jp.),
npeJiaraeMbIx o0yJarolemMycs, XpaHuTcs Ha kadenpe B OyMa)kHOM U 3JI€KTPOHHOM BHJIE.
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1 IlepeuyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI N0 JUCHUILIMHE (MOYI10),
COOTHECEHHBIX € IJIAHUPYEMbIMH pe3yJIbTaTaMHi 00pa30BaTe/IbHON NPOrpaMMbl

Ta6mmma 1 — KomneTeHImu 1 MHAMKATOPHI MX TOCTHXKCHHS

KO,I[ 1 HAUMCHOBAHHEC

I/IHI[I/IKaTOpBI JOCTHIXKCHU A

[Tnanupyemble pe3yiabTaThl

KOMIIETEHIIMH 00y4YeHHS IO TUCHIUTUINHE
O6menpodeccuoHaabHbIE
OIIK-1 Crocoben | OIIK-1.1 3naer Teopernyeckue | 3HaTh
MIPUMEHATD €CT€- | OCHOBBI €CTECTBEHHOHAYYHBIX U | - OCHOBHBIC 3aKOHBI KJIACCHYC-
CTBCHHOHAyYHbIC M | TEXHUYECKUX JIUCUMIUINH, OCHOB- | CKOU H COBPEMCHHOU ¢usnkn n
00LIEHKEHEPHBIE HbIE 3aKOHBI (DYHKIHMOHHMpOBaHus | TPHMCHATD B BAXKHCHIINX MPaKTH-
3HaHMSI, METOJbl Ma- | OObEKTOB npoeccHOHATbHOI | ToCKAX MPHIOKCHHAX,
- OCHOBHbIC (1)1/13I/I‘IGCKI/IG BCJINYH-
TEMAaTUYECKOr0 aHa- | IeATEeIbHOCTH
OHK 12 VMeeT MPHMEHSTh Ha HbI U (1)I/ISI/I‘IQCKI/I€ KOHCTAHTHI, UX
Jm3a W MONCINpOBa : p ompezeneHne, CMBICH, CIOCOOBI H
HUS B TpodeccHo- | MpaKTHUKE MaTeMaTHYeCKHEe METO-

HaJIbHOW  JIESITEIBHO-
CTH

OIIK-2 Cnocoben
dbopmynupoBath
3a7a4u
npodeccuoHanbHOM
JesATeTbHOCTH Ha
OCHOBE 3HAaHUM
pOoUIBHBIX
pazzienoB
MaTeMaTUYeCKHX,
TEXHUYECKUX U
€CTECTBEHHO
HBIX JUCHUTUINH
(MopyIeir)

Hay4-

IbI JJI1 aHAlM3a U MOJEIIUPOBa-
HUSl Pa3JIMYHBIX aCIEKTOB (YHK-
[MOHUPOBAHUS OOBEKTOB  IPO-
(beccHOHaIbHOW  JIeATEIBHOCTH
OIIK-1.3 Bimageer HaBBIKaAMU
aHaji3a M CHUHTE3a aBTOMATH3HU-
POBAaHHBIX CHCTEM HM WX DJJICMCH-
TOB C YY€TOM UX CHEIUPUKU

OIIK-2.1 3nHaer 3akOHBI HIPO-
GUIBHBIX pa3leNoB MaTemaThye-
CKHX, TEXHUYECKHX U €CTECTBEH-
HO-Hay4YHBIX JUCLMILIUH
OIIK-2.2 YMmeeT npUMEHSTh
¢buznyeckue, MaTeMaTH4YECKHE,
TEXHUYECKHE M  €CTECTBEHHO-
Hay4yHbI€ METOJIbl, METOJIOJIOTUH,
CHocoObl M aNrOpUTMBI Ui (op-
MYyJUpPOBaHUS 3aJady TeopeTHye-
CKOTO M NIPHUKIAJHOTO XapakTepa
MpOPECCHOHAIBHON  JICSITENIbHO-
CTH

OIIK-2.3 Biageet HaBBIKAMH
NPUMEHEHHUs 3HaHWA Npoduih-
HBIX Pa3/IeJI0OB MAaTEMaTHYECKHX,
TEXHUYECKUX M  €CTECTBEHHO-
HAy4YHBIX JUCHUIUIMH TpH (Gop-
MYJIHPOBAaHUU  TPOQECcCUOHATb-
HBIX 3aj1ad

€AMHUIIBI KX U3MEPEHUS;
- (yHOaMeHTanbHble pru3nIecKre
OIIBITHI, X POJIb B PA3BUTUH HAYKH
Ha3Ha4eHHEe W TPHHIMIBI JIeH-
CTBHSI BaXHEUIMIMX (PH3UIECKHX
prOOPOB.

Ymerb
- OOBSICHUTh OCHOBHBIE HaONIONA-
eMbIe MPUPOJHBIC U TEXHOTCHHBIC
aBIeHUST U APQPEKTH C TMO3UIUHI
(yHIAMEHTANBHBIX  (PU3HUECKUX
B3aMMOJICHCTBHH, HCTOJIKOBBIBATh
CMBICT (U3MYECKUX BEIUYUH WU
TOHSTHIA,
- 3allUChIBaTh ypaBHEHUs Ui (u-
3MYECKUX BEIUYWH, 3aluChIBaTh
YpaBHEHHUsI TIpollecca W HAaXOJHTh
€ro pellicHue,
- paboTaTh ¢ mpubopamMu u 000py-
JIOBAaHWEM COBPEMEHHOW (u3Hye-
cKkoii maboparopuu;,
- HCIIONBb30BaTh PA3JIMUHBIE METO-
IUKH  (PU3MYECKUX H3MEpPEeHUuH u
00paboOTKM  3KCIIEPUMEHTATBHBIX
JaHHBIX, B TOM YHUCIIE C MPUMEHe-
HUEM KOMIIBIOTEPHOW TEXHUKH H
WHQOPMAIMOHHBIX  TEXHOJIOTUH
MIpU pElIeHUH 33]1ad,
- WUCIIOJIb30BaTh METOJNbI aJIeKBaT-
HOTrO (PM3MYECKOro M MaTeMaThye-
CKOTO MOJEIMPOBaHMSA, a TaKKe
MPUMEHSATh METOJbI (U3UKO - Ma-
TEMaTU4YeCKOro aHajn3a K pelie-
HUIO KOHKPETHBIX €CTECTBEHHOHA-
YUYHBIX U TEXHUYECKHX MTPOOIIEM.
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Baaners HaBbIKAMU

- UCIIOJIb30BAHUS METO/IOB (hU-
3MYECKOT0 MOJIEIIUPOBAHHUS B
WH)KEHEPHOU IIPAKTHKE;

- IPUMEHEHUsI OCHOBHBIX METO-
0B (PM3HKO-MaTEMaTHIECKOTO
aHanM3a JJid peLIeHUs ecTe-
CTBEHHOHAYYHBIX 337134,

- TNpaBWIBHOW AKCIUTyaTaluu
OCHOBHBIX HpPUOOPOB U 000pYy-
JIOBaHMsI COBpEMEHHOU (u3uye-
CKOM J1abopaTopuy,

- 00pabOTKHM W WHTEPHIpPETALUH
pe3ybTaTOB SKCIIEPUMEHTa, B
TOM 4YHCJIE€ C NPUMEHEHUEM
KOMITBIOTEPHOW TEXHHKU W WH-
(dhopMaIMOHHBIX TEXHOJIOTHI

Tab6numa 2 — [TacmopT GoHIa OIEHOYHBIX CPEICTB

KounrpoJumupye- Konx konrpoiupy- | HaumenoBanue
Mble pa3/ieJibl eMOoii KOMIIeTeH- OLIEHOYHOI0 IToxa3atenu oueHKu
(TeMbl) TUCHHU- nuu (nJau eé ya- cpeacTBa
IJINHBbI CTH)
1. Kimaccuueckas OIlK-1 MUHUTECTHI (4 Te- | JleMOHCTpUpyeT 3HaHUS 3aKO-
MeXaHUKa CTa), 1Ba UHTEPAK- | HOB MeXaHUKU. [IpaBuiibHO
TUBHBIX MOJlyJIl | OTBEYAeT Ha 8 BOIIPOCOB MHU-
Hutecta u3 10.
BBINOJIHEHHE U OcymecTBiseT NpaBUIbHYIO
3aluTa 1abopa- | AKCIUTyaTallio 000py10BaHUs
TOPHBIX paboT 1 00pabOTKy IKCIIEPUMEH-
TaJbHBIX TAHHBIX, IPOBEPSSI
¢du3nveckre 3aKOHbI U sBJIe-
HUS
2. OCHOBBI MOJIEKY- OIIK-2 MUHHTECTHI (3 Te- | JleMOHCTpHpyeT 3HaHUs 3aKO-
JSIpHON QU3UKH U CTa), UHTEPAKTHUB- | HOB MOJIEKYJISIPHON QU3UKU U
TEPMOJUHAMUKU HBI MOZYJIb TepMoauHamMuKu. [IpaBuinpHO
OTBEYAET Ha 8 BOIIPOCOB MU-
Hutecta u3 10.
BBITIOJTHEHUE U Ocy1ecTBiseT MpaBUIbHYIO
3amuTa 1adopa- | SKCIUIyaTaluio 000pyI0BaHUS
TOPHBIX paboT 1 00paboTKy SKCIIEpUMEH-
TaJbHBIX TAHHBIX, IPOBEPSSI
¢bu3nyecKre 3aKOHbI U sBJIe-
HUS
KoHnTponbHas JleMOHCTpUpYEeT IpaKTH4e-
pabora 1 CKO€ UCTIOJIb30BaHUE (PU3HKO-
MaTeMaTHYeCKUX METOJIOB
IIPY pEelIeHNH 3a]a4
Paznensr 1, 2 OIIK-1 UTOTOBBIN TECT JleMoHCcTpUpyeT 3HaHuA Pu-

SHYCCKUX 3aKOHOB, TCOPCTU-
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YECKOW M MPaKTUYECKOE UC-
M0JIb30BaHKE (PU3UUECKUX Me-
TOJIOB

3. DnexTpoauHaMHu- OIIK-2 6 MUHUTECTOB JIeMOHCTpUpYET 3HaHUS 3aK0-
Ka HOB 371eKTpoauHaMuku. [Ipa-
BUJIBHO OTBEYAET Ha 8 BOIpPO-
coB MuHuTecTa U3 10.
BBIIIOJIHEHUE U OcyiecTBiseT NpaBUIbHYIO
3amTa 1abopa- | AKCIUTyaTallio 000py10BaHHS
TOPHBIX pabOT 1 00pabOTKy dKCIIEPUMEH-
TaJIbHBIX JIaHHBIX, IPOBEPSs
¢bu3nveckre 3aKOHbI U sBJIC-
HUS
KontposnbHas JleMOHCTpUpYeT NMpaKTHye-
pabora 2 CKO€ UCIOJIb30BaHUE (PU3HKO-
MaTEeMaTHYECKUX METOJIOB
IIpU pEelICHUH 3a]a4
4. KonebaTellbHbIE OIIK-1 3 MHHHUTECTA JleMOHCTpUpYEeT 3HAHUS 3aKO-
[IPOLIECCHI HOB KMHCMAaTHUKH U JUHAMHNKHA
5. BOJHORBIE MIPO- K0J1€0aTEIbHOTO JIBUKEHHS.
eccst [IpaBmiibHO OTBEUaeT Ha 8 BO-
npocoB MuHuTecta u3 10.
BBINIOJIHEHHUE U Ocy1iecTBiseT NpaBUIbHYIO
3amiTa JJabopa- | IKCIUTyaTaIlio 000pyIOBaHHS
TOPHBIX pabOT 1 00pabOTKy IKCIIEPUMEH-
TaJIbHBIX JIaHHBIX, IPOBEPss
¢du3nveckre 3aKOHbI U sBJIe-
HUS
UTOTOBBIN TECT JleMoHCTpUpyeT 3HaHus Gpu-
3MYECKUX 3aKOHOB, TEOPETH-
4ECKOW U MPAKTHYECKOE HC-
M10JIb30BaHKE (PU3UUYECKUX Me-
TOJ/IOB
6. OnTuka OIIK-2 MHUHHTECTHI (5 Te- | JIeMOHCTpUpyeT 3HaHUs 3aKo-
CTOB), UHTEpaK- HOB oNTUKHU. [IpaBuibHO OT-
TUBHBIM MOAY/Ib | BE€YaeT Ha 8 BOIPOCOB MUHU-
tecta u3 10.
BBINOJIHEHHE U OcyiecTBiseT NpaBUIbHYIO
3amuTa 1abopa- | AKCIUTyaTalfio 000py10BaHH
TOPHBIX paboT 1 00paboOTKy SKCIIEpUMEH-
TaNBHBIX JIaHHBIX, IPOBEPSIS
¢bu3nyecKre 3aKOHbI U sIBJIE-
HUS
7. KBantoBas ¢puzu- OIlK-1 Munurect, uHTEp- | JJeMOHCTpHUpYET 3HAHUS 3aKO-
Ka aKTUBHBIN MOJYJb | HOB KBaHTOBOM u3uku. Ilpa-
BWJIBHO OTBEYAET Ha § BOMPO-
coB MuHHuTecTa U3 10
8. Onruka. KBanTo- OIIK-2 KoHnTponbHas JIeMOHCTpUpYET NpaKTU4e-
Bas MpHUPOJIa U3IY- pabota 3 CKO€ HCII0JIb30BAaHUE METOJIOB

22




YEeHUs. DIIEMEHTHI
KBaHTOBOH (PM3UKHU
aTOMOB, MOJIEKYII U
TBEPABbIX Ted Diie-
MEHTBI (PU3HKHU
aTOMHOTO Siipa U
3JIEeMEHTapHbIX Ya-
CTHI]

UTOTOBEIN TECT

HAaY4YHOI'O MO3HAHUMA

JIeMOHCTpUpYET NpaKTU4e-
CKO€ UCTIOIb30BaHUE (PU3HKO-
MaTeMaTHYECKUX METOJIOB
IIPU PELICHUN 3a7a4

2 MeToanuyeckne MaTepHAaJIbl, ONMpe/Ie/AoNHe MPoLeaypPhl OlleHUBAHUS 3HAHUI,
YMeHH, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaAKTEPU3YIOLIMeE MPOLece
¢GopMupoBaHusI KOMIIETEHIM A

MCTOZ[I/ILIGCKI/IC MaT€pHralibl, ONMPEACIAIOMNE TPOUCAYPbl OLCHUBAHUSA 3HaHI/II>'I, YMeHI/Iﬁ,
HaBBIKOB U (I/IJII/I) OIIbITa ACATCIIbHOCTH, IMPEACTABIICHLI B BUIC TEXHOJIOTHYSCKOM KapTbl JUCLIHU-

winHel (Tabnuma 3).

Ta6ymma 3 — TexHosornueckas Kapra

HaunmenoBanue
OLIEHOYHOI'0 Cpel-
CTBa

Cpoxu onre-
HUBaHHUSA

Ixana ome-
HUBaHUs

Kpurepun onenuBanus

Ce

mectp 2. [IpomexxyTounasi arrecranus B popme 3auera

Munutectsl (7 Te-
CTOB), TPU UHTEPAK-
THUBHBIX MOIYJIS

1-10 wenens

45 dayuioB

BeinonHeHne MUHHTECTA, HHTEPAKTUBHOTO
MoyJis - 5 6aiioB 3a 80% npaBUIbLHBIX
OTBETOB

Bemmonnenue u 3a-
UTa 1a00paTOPHBIX
pabot

(7 pabor)

B Teuenue ce-
MecTpa

70 Oam1oB

Ooua nabopamopnas paboma:10 6annos -
CTyIeHT MOTHOCTHIO BBITTOIHILT JIabopa-
TOPHYIO paboTy, MPaBUIHHO YKCILTYaTH-
pys 000pyI0BaHUE, aKKYPaTHO O(OPMILT
OTYET, MPH 3aIUTe [TOKa3aJl XOPOIIne
YMEHUS HABBIKM B paMKaX YCBOSHHOTO
yueOHOro MaTepuana;

8 6amioB - CTyICHT BBINTOJIHUI JJabopa-
TOPHYIO paboTy, MOKa3al XOPOILIUe yMe-
HUS HABBIKM B paMKaX YCBOEHHOTO y4eO-
HOT'0 MaTepHasa, HO JOMYCTUJ OJHY WIIH
JIB€ HETOYHOCTH, €CTh HEJIOCTATKU B
oopmienuu;

4 6anna - CTyaeHT BBITIOJIHIII JabopaTop-
HYI0 padoTy, HO JJOIYCTUJI CYILIECTBEHHBIE
HETOYHOCTHU U TpyObIe OMINOKHU, HE MPO-
SIBUJI YMEHHUS MIPaBUIIBHO UHTEPIIPETUPO-
BaTh MOJIYYE€HHBIE PE3YJIbTaThl, KAYECTBO
oopmieHHs UMeeT Hel0CTaTOYHBIN Ypo-
BEHb.

2 6ama - CTyJIeHT He TOJHOCTbBIO BBITOJ-
HWJI 33J[aHKe, TIPH STOM TIPOSIBIIT HEJIOCTa-
TOYHBIN YpOBEHb YMEHUI U HABBIKOB, a
TaKXe HECTIOCOOCH MOSICHUTH MTOJTyYSHHBIH
pe3yibTar.

IIpakTrueckue 3aHs-

1-16 nenens

90

10 6atoB 3a 3ausTue:; 4 0ajuia 3a moce-
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TUA, KOHTPOJIbHAA
paborta

LIEHUE U PEILICHUE ayAUTOPHBIX 3a/1a4, 6
0aJIJTOB 32 JOMAIITHEE MPAKTHIECKOEe 3a/a-
nue (KP).

100% CTyaeHT MOJHOCTHIO BBITTOJIHUI 3a-
JTaHWE, MIOKa3al OTJINYHBIE YMEHUS U
HABBIKHM B paMKaX YCBOEHHOTO y4eOHOTO
MaTepuana, KOHTpoJbHas padoTta odhopm-
JIEHA aKKypaTHO M B COOTBETCTBHH C
MPEABIBISAEMBIMU TPEOOBAHUSIMH.

80% 6GamioB - CTyACHT MOTHOCTHIO BbI-
TIOJTHUJI 3a/TaHUe, TTOKa3aJl XOPOIIIHE yMe-
HUS HaBBIKM B paMKaX YCBOSGHHOTO y4e0-
HOI'0 Marepuasa, HO He CMOr 000OCHOBAThH
ONTUMAIBHOCTb MPEIOKEHHOTO Pellie-
HUSI, TOMYIICHBI OJTHA WIIK JIB€ HETOYHO-
CTH, €CTh HEJIOCTATKH B O(hOpPMIICHHUH.
50% 6amnoB - CTyI€HT IOJIHOCTBIO BBI-
MIOJTHWJI 33JIaHKE, HO JIOMTYCTHII CYyIIIe-
CTBEHHBIE HETOUHOCTH U IpyObIe OLINOKH,
HE TIPOSIBUIJT YMEHUS MMPAaBUIILHO HHTEP-
MIPETUPOBATH TOJIYYCHHBIC PE3YIbTATHI,
KauecTBO 0(pOpMIICHUS UMEET HEeJI0CTa-
TOYHBIN YPOBEHb.

0 6amtoB - CTYACHT HE MOJHOCTHIO BbI-
MTOJTHUJI 33JIaHKUE, TIPH 3TOM MPOSBUI He-
JIOCTAaTOYHBIM YPOBCHb YMEHHI M HABBI-
KOB, a TAaK)K€ HECIIOCOOEH MOSCHUTD TMOY-
YEHHBIN pe3yibTarT.

UToroselii TecT

16-17 venensa

30

WToroBslii TeCT co ciiydallHbIM BBIOOPOM
BOIIPOCOB BBIIIOJIHAECTCS TPU pa3a

Hroro

235

Kputepun oneHkn pe3yibTaToB 00y4eHHUs 10 AUCUMILIMHE:
IToporoBblil (MMHUMAaNBHBIN) YpOBEHb AJIS arTecTallu B ¢popme 3adera — 75 % OT MaKCUMaJIbHO
BO3MO>XHON CYMMBI 0ajljioB

Cemectp 3. [Ipome:kyTounas arrecranusi B popme 3auera

MuHuTECTHI 1-10 nenens 40 6amioB  (BeImonmHeHNME MUHHUTECTa, UHTEPAKTUBHOTO

(9 TectoB) Moy - 5 6anioB 3a 80% mpaBUIIBLHBIX
OTBETOB

Brimonnenue u 3a- | B Teuenue ce- 70 6ammoB  |Oowna nabopamopras paboma:10 6anos -

IIUTa JJAOOPATOPHBIX
pabot
(7 pabor)

MecTpa

CTyneHT IOTHOCTHIO BBITIOIHWII Tabopa-
TOPHYIO paboTy, MPaBUILHO IKCILTYaTH-
pys 0060opyaoBaHue, aKKYPaTHO 0()OPMIIT
OTYET, MPH 3aIIUTE TOKA3al XOPOIlne
YMCHHA HABBIKH B paMKaX YCBOCHHOT'O
yueOHOro MaTepuana;

8 6amtoB - CTyICHT BBINTOJIHUI JJabopa-
TOPHYIO paboTy, MOKa3all XOPOIIIHE yMe-
HUS HaBBIKU B paMKaX YCBOEHHOTO y4eO-
HOT'0 MaTepHasia, HO JOMYCTUII OJIHY WK
ABE HCTOYHOCTH, €CTh HEJOCTATKU B
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oopmienuu;

4 6amna - CTyIeHT BBITIOJIHIII JJabopaTop-
HYI0 padoTy, HO JJOITYCTHJI CYIIIECTBEHHBIE
HETOYHOCTH U TpyObIe OMMUOKH, HE MPO-
SIBUJI YMEHHUS [IPABUIIBHO HHTEPIIPETUPO-
BaTh MOJyYEHHbBIE PE3YyIbTAThl, KAUECTBO
o OpMIICHUS UMEET HEJIOCTATOYHBIN YPO-
BEHb.

2 6amna - CTyIeHT HE IMOJTHOCTHIO BHITIOJ-
HWJI 3aJlaHue, IPU 3TOM MPOSIBUI HEJJOCTa-
TOYHBIN YPOBEHb YMEHUI U HABBIKOB, a
TaKk)Ke HecrocoOeH MOSICHUTD MOJTy4YEHHBIH
pe3yibTar.

[IpakTryeckue 3aHsi-
THs1, KOHTPOJIbHAS
paborta

1-16 nenens

90

10 GamnoB 3a 3aHgTHE: 4 Oaiia 3a moce-
[ICHUE U PElIEHUE ayIMTOPHBIX 3a7a4, 6
0aJIJTOB 3a JOMAIIHEE MPAaKTHYECKOe 3a/1a-
uue (KP).

100% CTyaeHT MOJIHOCTHIO BBITOJIHUI 3a-
JTaHKE, TIOKa3aJl OTINYHBIC YMEHUS U
HABBIKHM B paMKaX YCBOEHHOTO y4eOHOTO
MaTepuaia, KOHTpoiIbHas padoTta ohopm-
JICHA aKKypaTHO M B COOTBETCTBHH C
PEABIBISICMBIMH TPSOOBAHUSIMH.

80% 6amioB - CTyACHT MOJHOCTHIO BbI-
TTOJTHUJI 33JIaHKE, TTOKa3aJl XOPOIIIHE yMe-
HUS HaBBIKM B paMKaX YCBOSHHOTO yue0-
HOT'O MaTepuaia, HoO He CMOT 000CHOBATh
ONTUMAIBHOCTbh MPEJIOKEHHOTO pellie-
HUSI, TOMYIIEHBI OJTHA VI JIB€ HETOYHO-
CTH, €CTh HEIOCTATKH B 0O(hOPMIICHHUH.
50% GamioB - CTyAEHT MOTHOCTHIO BbI-
MIOJTHUJI 33JIaHKUE, HO JIOMYCTHUJI CyIIle-
CTBEHHbIE HETOYHOCTHU U IpyObl€ OLINOKH,
HE TIPOSIBUIJT YMEHUS MMPAaBUIIBHO UHTEP-
MIPETUPOBATH TOTYUYECHHBIE PE3YJIbTATHI,
KauyecTBO 0(pOpMIICHUS UMEET HeJI0CTa-
TOYHBIN YPOBEHb.

0 6amtoB - CTYACHT HE MOJHOCTHIO BBI-
TIOJTHIJI 33/IaHHE, TIPU ITOM MPOSIBUIT HE-
JIOCTAaTOYHBIH YPOBEHb YMEHHI M HABBI-
KOB, a TaK)K€ HECTIOCOOCH MOSCHUTH MOJY-
YEHHBIN pe3ynbTar.

HToroselii TecT

16-17 venens

30

HToroBblif TECT co cirydaiiHbIM BEIOOpOM
BOITPOCOB BBITIOJIHAETCS TPH pasa

Hroro

230

Kpurepun oueHku pe3yjbTaTroB 00y4eHHsl 10 JUCHUIIMHE:
[ToporoBerii (MUHUMAaJIbHBIN) YPOBEHB JIJIsl aTTeCTallu B opMe 3aueta — 75 % OT MakCHMaIbHO
BO3MOYXHOW CyMMBI 0ajlioB

Cemectp 4. [IpomexkyTouHas arrectanus B popme 3K3amMeHa

Munutects (6 Te-

1-10 wenens

40 6amIoB

Brmomaenne MHWHUTECTA, HHTCPAKTUBHOT'O
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CTOB), IBa NHTEPAK-
TUBHBIX MOAYJIS

MoyJst - 5 6amioB 3a 80% MpaBHIBHBIX
OTBETOB

Brinosinenue u 3a-
IMTa JJAOOPATOPHBIX
pabor

(7 pabor)

B Teuenue ce-
MecTpa

70 GaiioB

Oona nabopamopnas paboma:10 6amioB -
CTyIeHT MOTHOCTHIO BBITTOIHIII JIabopa-
TOPHYIO paboTy, MPaBUIHHO YKCILTYaTH-
pysi 000pyI0BaHUE, AKKYPATHO O(OPMILT
OTYET, MPH 3aIIUTE TOKA3a]l XOPOIINe
YMEHUS HABBIKU B paMKaX YCBOSHHOTO
y4e0HOro MaTepuarna;

8 6atoB - CTyICHT BBINTOJIHUI JJabopa-
TOPHYIO paboTy, MOKa3all XOPOIIIHE yMe-
HUS HABBIKH B PaMKaX YCBOCHHOTO yueO-
HOTO MaTepHalia, HO JOMyCTUI OJHY WIIH
JIBE HETOYHOCTH, €CTh HEJIOCTATKU B
oopmnennu;

4 6ayta - CTYACHT BBIIOJHUII JTa00paTop-
HYI0 paboTy, HO JIOYCTHJI CYIIIECTBEHHBIC
HETOYHOCTHU U rpyObIe OIIUOKH, HE MPO-
SIBIJT YMEHHUS [TPABUIBHO HHTEPIIPETUPO-
BaTh MMOJIYYCHHBIC PE3YIbTAThI, KAYECTBO
o OpMIICHUS UMEET HEJIOCTATOYHBIN YPO-
BCHb.

26aina - CTyIeHT He TTOJIHOCTHIO BBITOJI-
HUJI 33/1aHUE, TIPH ATOM IPOSIBUI HEJIOCTA-
TOYHBIN YPOBEHb YMEHHI U HABBIKOB, a
TaKXe HECIIOCOOCH MOSICHUTD MOJTyYCHHBIH
pe3yibTar.

[IpakTnueckue 3ans-
TUsl, KOHTPOJIbHAS
paborta

1-16 Henens

90

10 6annoB 3a 3ansTHe: 4 Oaia 3a moce-
HICHHUE U pellIeHHe ayIUTOPHBIX 3aa4, 6
0aJIOB 3a JOMAITHEe MPAKTUIECKOE 3a/1a-
Hue (KP).

100% CTyneHT NOJHOCTBIO BBIIOJIHUII 3a-
NaHue, MOoKas3al OTJINYHbIE YMEHHS U
HaBBIKM B PaMKaX YCBOCHHOTO y4eOHOTO
MaTepuana, KOHTpoibHas paboTta ohopm-
JICHAa aKKypaTHO U B COOTBETCTBHUH C
IPEIbABISIEMBIMU TPEOOBAHHSIMH.

80% OGamioB - CTyAEHT MOTHOCTHIO BbI-
MOJTHUJT 33/1aHNUe, IOKa3all XOPOIINe yMme-
HUS HABBIKU B paMKaX YCBOEGHHOTO y4e0-
HOTO MaTepHala, HO He CMOT 00OCHOBATh
ONTHMAJTLHOCTB TIPEIJIOKEHHOTO Perlie-
HUs1, JOMYIIEHBI OJIHA VI B HETOYHO-
CTH, €CTh HEJIOCTAaTK! B 0(hOpMIICHUH.
50% 6amioB - CTyACHT MOJHOCTBIO BbI-
TTOJTHWJI 3a/TaHKe, HO JIOITYCTHII CYIIe-
CTBEHHBIC HETOYHOCTHU U TPyOBIe OIINOKH,
HE TIPOSBUJI YMEHUS TIPABHIILHO HHTEP-
MIPETUPOBATH IMOTYYCHHBIE PE3YNIbTATHI,
KauecTBO 0(OPMJICHHS HMEET HEeI0CTa-
TOYHBIN YPOBEHb.
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0 6amnoB - CTyIeHT He MOJTHOCTHIO BbI-
MTOJTHWII 3a/1aHUE, IIPU ITOM MPOSIBUIT HE-
JIOCTaTOYHBIN YPOBEHb YMEHUM U HABbI-
KOB, a TAK)K€ HECTIOCOOEH MOSICHUTD IMOJTY-
YEHHBIN pe3ysbTar.

HroroBelii TECT ITepuon ceccuu 36 JemoHcTpupyeT 3HaHUS PU3UUECKUX 3a-
KOHOB, TEOPETUYECKOE U TIPAKTHYECKOE
UCIIOJIb30BaHUE (PU3HMUYECKUX METO/I0B

Hroro 236

Kpurtepuu onieHKH pe3y/1bTaTOB 00y4eHHs 110 JUCHUILIMHE:

0 — 64 % OT MakCUMaJIbHO BO3MOXKHOUM CyMMBbI 0ajlIOB — «HEYAOBIETBOPUTEIBHO» (HEIOCTATOY-
HBIA YPOBEHbB JIJIsl IPOMEXKYTOUHOM aTTeCTAI[MH [0 JUCIUIUIMHE);

65 — 74 % oT MakcHMaJIbHO BO3MOXKHOI CyMMBI 0ajUIOB — «yAOBJIETBOPUTEIHHO» (TIOPOTOBBIN
(MMHMMAJIBHBIN) YPOBEHbD);

75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIO» (CPeIHUN YPOBEHb);

85 — 100 % oT MakCUMabHO BO3MOKHOW CYMMBI 0aJIOB — «OTIMYHO» (BBICOKUHN (MaKCHMallb-
HBII) YPOBEHbD)

3 TunoBble KOHTPOJILHBIE 3aJaHNsl UJIH HHbIE MATEPUAIIbI, HEOOX0TUMBIE JIJIsI
OLIEHKH 3HAHMI1, yMeHMii, HABBIKOB U (MJIM) ONBITA 1eSATEIbLHOCTH, XapaKTepH-
3ywinue npouecc GopMHUPOBaHNS KOMIIETEHIINIT B X0/1¢ OCBOEHHUsI 00pa3oBa-
TeJbHOI MPOrpaMMbl

3.1 3aganus 1Js TEKYLIEro KOHTPOJS yCIeBaeMOCTH

MHUHUTECTDI
Pasgen 1. ®usnueckye 0CHOBBI MEXAHUKHU

Munurtect 1 «Kunemaruka NMOCTYHATCIIbHOT'O ABHUIKCHUS

1) Kakast u3 opMys1 BHIPakaeT 3aKOH ITyTH PaBHOMEPEMEHHOTO JIBUKEHHUS?

at’
a) S=wt 6)S=V0t+7 B) V=V, +at

2) Kaxkoe U3 yTBep IeHHUIi BEPHO?
5 at’
a) YCcKopeHHe NpoNnopIHOHaIbHO IPOiIEHHOMY MyTH, TaK KaKk S = 5 Pasg

F
0) YckopeHre mponopIMoHanbHO JEHCTBYIOIEH Ha TEJIO CUIle, TaK Kak a = —
m

14
B) Yckopenue oOpaTHO MPONMOPIMOHATFHO BPEMEHH, TAK Kak V=at = a= T

3) Uro npousoiisieT ¢ YCKOpEHHEM CHCTEMBI, ECITH YBETMYHTh MACCY IPY30B Mo?
a) YCKOpeHHe yBEIUYUTCS
0) YckopeHrue yMeHBITUTCS
B) YCKOpEeHHE OCTAaHETCS] HEU3MEHHBIM

4) UTto mpou3oiaeT ¢ yCKOPEHHEM, €CIH YBEITMYHUTh Meperpy3ok, He MeHssl 001el MacChl
CUCTEMBI?
a) YCKOpeHHe yBEIUUUTCS
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0) YckopeHrne yMeHbIIUTCS
B) YcKopeHue He U3BMEHUTCS

5) Kakoii rpauk 3aBUCUMOCTH CKOPOCTH OT BPEMEHH OTHOCHTCS K PAaBHOIEPEMEHHOMY

IBIOKEHUIO?

a)
v, m/c |

6) Kakoii u3 rpaduko#, wyTH COOTBETCTBYET paBHoyCKJpEHHOMy JBUKEHUIO?

a) 6)

S,M '\ SIM

6)

v, m/c |

B)

v, m/c

e

tc

t,c

t,c
7) Ha pucynke I/I306pEl£<CH rpaduk mytu. Kakoi u3 rpa)MKoB CKOPOCTH COOTBETCTBYET

pPaBHOMCPHOMY )IBI/I)KCHI/IIO?

a) y, m/c |

tc

v, m/c

tc

B)

v, m/c |

 ——————

t, c

8) Cymmapras Macca Tpy30B CHCTEMBI yBENHYHIACh BABOE, a Macca Teperpyska
yBEJIMYMIIAch B TP paza. Kak M3MEHHUIIOCHh YCKOPEHHE CUCTEMBI?

a) YMensmmioch B 1,5 pasza
6) YBenuuuiocsk B 1,5 paza
B) YBenuumioch B 3 pasza

9) Haiigute coorBeTcTBHE MEXKTY (POPMYTaMH U BHIOM JIBHXKEHHUSI.

at’

S=vt+—
a) v, >
0) S=S§,+vt

2
B) S=SO+V0t—%

a) paBHO3aMeIJICHHOE

0) pPaBHOYCKOPEHHOE

B) paBHOMEpPHOE

10) Vkaxure IMPpaBUJIbHYIO 3aBUCUMOCTb BCIIMUWH, BXOAAIUX BO BTOpOﬁ 3akoH HerotoHa

F =ma.

a) F~a, F~m

6)m~F,m~1
a
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Munurect 2 «/[uHaMHKa NOCTYNATEILHOTO ABUKEHUS

1. Kakue u3 nepedyncieHHbIX (OPMYITHUPOBOK SIBISIOTCS BTOPHIM 3akoHOM HbroToHA?
[TpousBeneHne uMIysabca Tejla Ha €ro yCKOPEHUE PaBHO JICHCTBYIOIIEH Cuile
CKOpOCTh U3MEHEHUS SHEPTUHU TEJla paBHA CHUJIE, ACHCTBYIOLIEH Ha TEJIO
CKopocTh U3MEHEHHUS UMITYJIbCA TEJIA paBHA CUJIE, JEHCTBYIOLIEH Ha TEI0
Yckopenue, mpuodperaeMoe MaTepHalbHOM TOYKOM, MPOMOPLHMOHAIBHO BbI3BIBAIOIIEH
€ro cuJie, COBIAAAET C HEIO IO HAIIPaBJICHUIO U OOPAaTHO IPONOPLUUOHAIBHO MAacCe MaTe-
pUAbHOM TOYKH

2. YKaKXHUTE BEPHBIC YTBEPKICHUS:
Macca Tena, CUjia ¥ UMITYJIbC TeJla SIBJISIOTCS BEKTOPHBIMH BEJIMUMHAMHU
nepBbli 3ak0H HpI0TOHA BBITIOTHAETCS TOJIBKO B MHEPIIUAIBHBIX CUCTEMAaX OTCYETa
CHCTEMa OTCUEeTa, CBA3aHHAs C MOE3/]0M, JBIKYIIMMCS Ha MOBOPOTE, SIBJISIETCS] MHEPIIU-
aJbHOM CUCTEMOM OTCYeTa
CHUCTEMBI OTCYETA, JIBIXKYIIUECS OTHOCUTEIbHO MHEPIIMAIBHOU CUCTEMBI C YCKOPEHUEM,
TaK)Ke SBJISIOTCS MHEPIUATbHBIMU

3. Macca Ten onpeenseT ux rpaBUTallMOHHbIE U UHEPTHBIE CBOKCTBA
Bepno
Hegepno

4. Tlpu paBHOMEPHOM JIBUKEHUU MaTepHaAIbHONU TOUKHU IO OKPYKHOCTHU CHJIBL, I€HCTBYOIIUE B
pa3JInYHbIE MOMEHTBI BPEMEHHU,

HaIIPABJICHBI 110 KACaTEJIbHOM K OKPYKHOCTH

PaBHBI 110 MOJYJIIO U I10 HAIIPABJICHUIO

CHJIBI OTCYTCTBYIOT

PaBHBI 110 MOYJIO

5. K kakoMmy Buy B3auMOAEUCTBUS OTHOCATCS CHIIbI TPEHUS?
ONEKTPOMarHUTHOMY
SInepHoMy cuIIbHOMY
SAnepHomy cnabomy
I'paBuTarinOHHOMY

6. Ecnu teno nmox nefcTBUEM HECKONBKUX CHII JABMXKETCS MPSMOJIMHEHHO PaBHOMEPHO, TO paB-
HOJEHUCTBYIOIIAs BCEX CHJI PaBHA HYIIIO.
Bepno
Hesepno

7. KakoB cMBICTT IMpUHOHIIA OTHOCUTCIBHOCTH lanunes?
Bcee HHEPHUAIIBHBIC CUCTEMBI OTCUCTA PABHO3HAYHBI
FCJ’II/IOLICHTpI/I‘-ICCKaSI CHCTEMA OTCUETa SIBIISICTCSA OCHOBHOM
Cucrema O0TCUCTAa, CBA3aHHaA C IOBEPXHOCTHIO 36MJ’H/I, MMPaKTUYCCKU MHEPLIMAJIbHAA
HCpBLIﬁ 3aK0H HpI0TOHA BBIMOIHSIETCS TOJIBKO B HHCPIUATIBHBIX CUCTEMAX OTCUYCTA

8.KakoBbI rpaHHI1Ibl IPUMEHUMOCTH 3aKoHa ['yka
3aKOH BBINIOJHAETCS TOJIBKO MPH MAJIBIX AepopMarusix
3aKOH BBIMIOJHSAETCS TOJBKO MPHU AehopMaIisaxX pacTsHKEHUS-CKATHS
3aKOH BBITIOJHAETCS TOJBKO MPH CIIBUTOBBIX J1ehopMaliusix
3aKOH BBIMIOJIHAETCS TOJIBKO NpHU AehopMaIusax KpydeHus

9. Bec Tena — 310
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cuia, ¢ KOTOPOM TEJI0 NaBUT HA ONOPY WIM PaCTATUBAET IIOABEC
9TO CUJIA TSKECTH

9TO Macca Tena

3TO pa3Mep Tena

10 M3meHeHre umnylibca Teaa paBHO

BPEMEHHU JICHCTBUS CHIIbI
HAMITYJIBCY CHJIBI

UMITYJIbCY BPEMEHU

cuJjie, IEUCTBYIOLIEN HA TEJIO

MunutecT 3 «3aKOHBI COXpaHEHU»

1.Ckopoctu aBYX Ten maccaMu Mp U My 10 coyaapeHus paBHbl Vi U V2 OTHOCUTENIBHO HEINO-
JBYOKHOrO Habmonatens. Uto MoxHO ckazaTh 00 ux ckopoctsix U; u Up B cucreme orcuera,
CBSI3aHHOM C LIGHTPOM MAacc, 110cJie aOCOIIOTHO HEYIIPYroro coyaapeHus?

U,+U, =V, +V,

U,=U,=0

U, +U, =—(V; +V,)

U, =U,=(M+V,)/2

2.11pn aOCONIOTHO YyHPYroM ynaape ABYX IIApoB, IBMKYIIUXCS APYT 3a APYroM, 3aKOH COXpaHe-
HUS UMITyJIbCA UMEET BUJI:

mV, + m\V, =(m, + m,)U
mV,+m\V, =mU, +m,U,
m1V1 - mzvz = m1U1 - m2U2
mV, +m\, =mU, -m\U,
3.Pa60Ta CHIJIBI, I/IBMCHHIOIJ_ICI\/'ICH I10 MO,HYJ'IIO " 110 HanpaBneHmo, HpI/I HepeMeH_IeHI/II/I N3 TOYKHU 1

B TOUKY 2 ompeensieTcs mo ¢gopmye:
A=Fscosua

2
A:J'Fdscow
1

2
A=j|:ds
1

A=Fs

4.Cuiibl Ha3bIBAIOTCSI KOHCEPBATUBHBIMU, €CITU
paboTa Ha 3aMKHYTOM ITyTH paBHa HYJIIO
paboTa He 3aBHCHUT OT (POPMBI TPAEKTOPUU
§ Fdr =0

5.Pabora cui nonoxurenbHa
JlccunaTUBHBIMHU SIBIISIFOTCS CHITBI
I'paBuTaniMOHHBIE

Ypyrue
DIJIEKTPOCTATUYECKUE
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TpeHUs

6.I'paduk 3aBUCUMOCTH OTEHIIMATIHHON SHEPTHH OT KOOPAWHATHI YKa3aH Ha PHUCYHKE

E.’I
11 "'('2 -“3 X
E, A E, A
E I
2 M3 2 M3 _ﬂ\
" L] " L | = X x, x X
E, b

7. YKaXHUTE 3aKOHBI COXPaHCHUA UMITYJIbCAa U SHECPI'UU [JIA HEYIIPYToro yaapa AByX TCIl

2 2 2 2
My MV, _mu” m,u,

m,vV, + m,vV, = (m, + m,)u 2 2 p 2

2 2 2 2
m,Vv m,v mu m,u
11, T2t Y L T

m,v, + m,v, = (m, + m,)u , 2 2 2 2
2 2 2 2
m,v m,v m.u m,u
11 V2 _ThY | T +Q
my, —mVv, =mu-+mu 2 2 2 2
m1V12 m2V§ (ml "'mz)uz
- B B + = +Q
m,V, + m,V, = (m, + m,)d , 2 2 2

8.Mexanunueckas paboTa CHIIbI OTpULIATeNIbHA, €CIM HallpaBlieHHE CHUJIbl U HalpaBJeHUE Iepe-
METIEHHSI

CoBnagaror

IIpoTrBONOIOXKHBIE

00pa3yIoT OCTPBINA yroi

B3aWMHO TIEPIIECHANKYIISPHBI
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9.CkopoCTh IBMKEHHS IIEHTPA MAcC 3aMKHYTOW CHCTEMBI
0CTaéTCsI MOCTOSTHHOM
U3MEHSIETCS TTO MOJTYJIIO
H3MEHSETCS 110 HaIIPABJICHHUIO
HE OmpeIeseTcs

10.Ykaxxure BEpHBIE YTBEPKICHUS
[ToreHuuanbHas FHEPrHs Tesla YBEIHMUMUBACTCS, €CIM paboTa KOHCEPBATUBHOM CUIIBI OTpHUIIA-
TeJIbHAs
[ToreHuuanbHast SHEPrusl Tejaa yBEJIMYUBACTCS, €ciu paboTa KOHCEPBATUBHOW CHIIBI MOJIO-
JKUTEJIbHAs
PaboTta KoHCepBaTUBHOM CUJIBI TPOU3BOJIUTCS 32 CUET MOTEHIIMAIBHON SHEPTUHU TeJa
PaboTa xoHCepBaTUBHOM CUJIBI HA 3AMKHYTOU TPACKTOPUH paBHA HYIIO
Mexanuyeckas 3HEpPIrHsi COXPAaHAETCs IPU HATUYUU AUCCUIIATUBHBIX CHJT

Munurect 4 «BpamarejbHoe IBHKeHHE)

1.MomeHT cuiibl 3TO
BEKTOPHOE IIPOU3BEACHUE pauyca-BEKTOPa TOYKH IIPUIIOKEHHUSI CUIIBI HA CHITY
IIPOU3BEICHNE MOMEHTA UHEPLIMH Ha YIIIOBOE YCKOPEHUE
BEKTOPHOE IIPOU3BEIACHUE CUIIBI HA IJIEYO
MOMEHT UMITYyJIbCA, IEJIEHHBIN Ha YTJIOBYIO CKOPOCTh

2.MOMEHT MHEepLHH XapaKTepU3yeT HHEPTHOCTH BpallatolIerocs Teia
Bepno
Hegepno

3.MoMeHT HHepIUU OJTHOPOJHOTO TENa C HETIPEPHIBHBIM PACIIPEICICHUEM MACChl OMpeeseTcs
o ¢popmyiie
I =mr?

2
I = Z m;K;
i

| = [ predv

\%
| =Vpr?

4.Kakol cMbICIT UIMEET YIJIoBast CKOPOCTh?

DTO0 yroji noBopoTa Teja 3a OJHY CEKyHY
OTO MyTh TOYKH 32 OJIHY CEKYHAY

370 ymCII0 000POTOB 32 OJTHY CEKYHTY
3TO yroJ MOBOPOTa 3a MEPHOJ

5.Yri0Bast CKOPOCTH - 3TO BEKTOP, HANPABJICHHBIN MO KacaTeJIbHON K TPAeKTOPUU
BepHo

Hesepno

6.YrmoBoe YCKOPCHUC CBA3AHO C KaCaTCIIbHBIM YCKOPCHHUEM I10 (I)OpMy.]'Ie
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aK
&=—=
r
_da,
dt
dv
g=—T
dt

7.MOMEHT nHepLUHH adCOITHO TBEPAOIO TEJIa 3aBUCUT
OT Macchl
oT GopMBI TeNa
OT HOJIOKEHUS OCH BpALEHUS
OT MOMEHTA CUJIbI

8.MoMeHT uMITyJIbCa orpeesseTcs mo GopMylie U UMEET HallpaBlICHHUE:

.L=1& pnone ocu BpameHus

.L=mV prons ocu BpaieHus

L =1&  nepnenaukyispHO OCH BpaILCHHUS
L=1I&

, ICPIICHAUKYJIIPHO OCH BpalllCHUA

9.KuneTnyeckasi JHEpPTHsl Teja, BPAIIAIOIIerocss BOKPYT HETIOABUKHOW OCH, OTIPEACIISETCS 110
dbopmye:

mv°
W =
2
| w?
W=—-
2
mv? o’
W= +—
2 2
LV?
W=—-
2
10.MOMEHT TOHKOTO CTepiKHS (Ha pHCYHKE) Maccoi M u juHou | paBeH:
o
a !
O

1 1Y
J=—mI2+m[a+—) leml a) ngmlz ma2
J:mI2+ma2; 12 2 : 3 (+ ); 5 N .

HNHTepakTHBHBIN MOAYJIb «3aKOH COXPaHEHHS UMITYJIbCay, BBITOIHSIETCS MO CCHLTKE
Ha LearningApps.org (siBisiercst mpunnoxxennem Web 2.0 1uis moaaepsxku o0ydeH st U mporecca
NPEenoAaBaHus C MOMOIIBI0 HHTEPAKTUBHBIX MOTYIICH )
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HNHTepakTHUBHBIN MOAYJ/Ib «BpamarenbHoe IBUKEHUE)

Pazaen 2. OcHOBBI MOJIEKYJISIPHO# GHU3MKH M TepMOAMHAMUKH (peanu3yercs B

(dbopMe IPaKTHIECKOM MOATOTOBKH )

Munurect S «MONEKyIAPHO-KUHETUYECKAS TEOPUSI»
1) Yemy paBHa MoJIsipHast TEIUIOEMKOCTB Ta3a MpPH MOCTOSIHHOM 00beme?

I+2 i —
2) Kakoit u3 rpadukoB n300paxkaeT H30XOpUUECKHIA TIporiecc?
a) P, IIa A 6) P, IIa A B) p, Ila &
TK T, K T.K
3) Kak n3mMensieTcst BHyTPEHHS(SI SHEPTHUsl ra3a Mpu H30TePMHUYCCKOM PACIIUPECHUH?
a) YBenuuuBaercs 0) YMmenbIiaercs B) He usmensercs
. . m
4) Kakoii cMbIcT uMeeT ypasHenne Knaneiipona - Menneneesa PV =—RT 2
T}

a) Beipaxkaet (hyHKIIMOHATIBHYIO 3aBHCHMOCTb TEPMOIMHAMUYECKUX rapamerpos P, V, T
0) Onpenensier KOJTMIEeCTBO BEIIeCTBA
B) Onpenenser yHUBEPCATbHYIO Fa30BYIO MOCTOSHHYIO

5) Yemy paBHa MOJISIpHAs TEIJIOEMKOCTh BO3/lyXa IPH MOCTOSHHOM 00beme?

a) 1,5R 0) 2,5R B)3,5R
6) Uemy paBHa aanabaTHasi IOCTOSHHAS ISl BO3ayxa?
5 4 7
a) = 0) — B) —
) 3 ) 3 ) 5

7) B 3akpeiTOM OajsIoOHE HaXOJWTCA ra3 MpHu Temreparype t = 127 OC u maBnennn p= 10°
ITa. Kak n3MeHHTCA MIIOTHOCTH ra3a MpU OXJIAKICHUH 10 27 °C?
a) HE U3MEHUTCS 0) yBeJIMUUTCS B) YMEHBUIUTHCS

8) CKobKO MOJIeil ra3a HaXOUTCs B Gamione oGbeMoM V=3 I nipn maBiennn p = 2,5-10°
ITa u remneparype t = 27°C.
a) 0,03 momb 0) 3 moub B) 0,3 MoJ1b

Munurect 6 «CTaTUCTUYECKHUE 3aKOHBI)
Munntect 7 «OCHOBBI TEPMOJUHAMUKN
HNuTepakTuBHBI Moayb «MonekynspHas pU3nuKa U TEpPMOJAUHAMUKA

Pa3znen 3 DaekTpoannaMmuka

Munutect 1 «DIEKTpOCTATUKAY
Munurtect 2 «I10CTOSHHBINA TOK»
Munurect 3 «MarautHoe NoJie B BAKYyMe»
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Munurect 4 «NEKTpOMarHUTHAS] HHIYKIIHSI
Munutect 5 «MargeTukmny»
Mmunntect 6 «YpaBHeHUs MakcBenay

Pa3znen 4 Kosiebanus npoueccol

Munurect 7 «I"apMoHHYECKHE KOICOAHMS
MunuTtect 8 «3aTyXaroIue U BEIHYKICHHBIC KOJICOAHUS
Pa3nen 5

Munurect 9 «BoaHb»
Pa3znesa 6 OnTuka

Munurect 1 «aTepdepeHIImN»

Munurect 2 «BoIHOBBIE CBOMCTBA CBETA

Munurect 3 «TemnoBoe uznyueHue»

Munurect 4 «Buemnuit potodrpdhexr

Munurect S «POTOHBI»

HNHTepakTHBHBIN MOLYJIb «/[BOMCTBEHHAs PUPOAA CBETA»

Pazgen 7 KBanToBas pusuka

HNHTepakTUBHBIH MOAYJIb «KBaHTOBBIE YUCIIa»
Munurecr 6 «KBaHTOBasI MEXaHUKa»

Ha pucyHKe NpedcTaBneHa AMarpamMma sHepreTMyeckUx ypoBHeil aToma.
E
E;
E, —
Es
Es
El F ¥
12 3 4 5

Mepexop ¢ Msny4eHem cpoToHa HanbonbLUen ANKWHB] BONHbI 0603Ha4eH LMQpou ...

OTBETEI
(emOepuime odun egpuakim)

1. 3

2.5
3 4
4.2
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3aKoH coXpaHeHWA MOMEHTa MMMy Cca HakMagbIBaeT orpaHMYeHUa Ha BOSMOXKHbIe
nepexoAbl 3MeKThOHa B aTOMe ¢ 0QHOro YPOBHA Ha ApYroi (MpaBuno oT6opa).

t s P d f

g

_.‘_\\L‘L—

?:>V

B 3HepreTM4ecKoM CNeKTpe aToma BoAOpoAa (PKUC.) 3anpeLleHHbIM Nepexonom ABnseTcs...

OTEETEL
(emOepuime odun eapuaim)

1. 4s-3d
2. 45-3p
3 3s-2p
4 Zp-1s

W
3apaHa ncu-thyHKUNA (67,2) YyacTuubl. BepoATHOCTE TOro, YTO YacTHUa
6yneT o6HapyXeHa B 06béMe V onpefenaeTca BEbIpakKeHUEM ...

OTeeTEL
(audenwme odun aapuanm)

b e na)f

2 NGy ar
[

3. Wix,y,2)
14

4 ¥ixp2)
vV

> NGy
V
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Ha pucyHke n3oGparkeHa NNOTHOCTE BEPOATHOCTH OBHAPYKEHUA MUKPOYACTHULbI
Ha PasIMyYHbIX PACCTOAHMAX OT «CTEHOK» ANbI, BepoATHOCTL ee

3 oBHapyxeHna Ha yuactke £ /4 <x <3214 nagyq

v

OTeets).
{EmSenume odul SpUFMTY
1 112
2 0
3 14
4 24

4.
5

CTaumoHapHbIM ypasHeHneM LLpeAuHrepa ANA aNeKTpoHa
B BOACPOAONOACGHOM HOHE ABNAETCA YPIBHEHME, .,

OmeeTy.
RaSRaUImS DOU SanuaMm
1 42
Va2m e,
w=0
ad A
2 2m &1
A+ —(E+ «0
¥ h’( 4ﬁq,r)w
3 2 2.2
4y, 2mp nax,, o
ax* n 2
4
Apt %‘-Ew =0
6.
MarH{THO® KBAHTOBGE MHCNO M ONPeaenneT
QBT
(SoTUTE O SSPUANTY

1 CODCTBEHHDIA MEXamt4ecasl MOMEST INBKTROKS B aToMe

2 Npoespro OPGHTEIEHOMD MOMEHTS WMIYNECSE HSKTDOHE HE Z38HKOS HANPBENSHNS

3 opbrTansHes MEXSHWECHHA MOMEHT 3NSKTPOHA B aTOME

4. IHEPIN0 CTEUROMENMOND COCTORNMA ANBNTROKS B aTOMe
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Ha prcyrve wiobp o PONTHOCTH 06 D o
Hapa bex or sl Bep -
oBMapywenies Ha ywactke £/4 <X <IN gy

ME
i
i a
0 /2 &t x
CmeTw
LAt 00 LATOMTE
1 12
2 0
3 1
4 W

8.

MarmMuTHO® KBANTOBO® YMCNO M ONpegenseT

Oteemst
(RARTIN DALY BANNTNITE

1 CODCTBOHNBIR MEXAHNYETIHA MOMENT SNEKTPOKS B GTOME
2 NOOSKUMO OPGHTANKLHOTO MOMBKTE MMMTThCE SNEKTDONS HA IGAEHHOE HANDEENEHRG
3 OpOMTANLHES IMEHRNECHAR MOMEHT INSHTPONE B 3TOME

4. WOpMID CTAMOBSONONO COCTORNMA MNEKTPOKS B TOME

9.

2m
Yyt {E-U)p =0
Craumonaphoe ypasherne Wpeannrepa b ofuiem cnyyae useer nHa: R .
rae u ~NOTEHUHANLMAR IHEPTMA MMKPONaCcTHULI. 3nmrpony B
aTOMe BOAOPOAA COOTBETCTBYETY ypasSHeHNe

OraeTe
(asaleapure Oy sanLawy
1
Py 2m marx:
?’?[5 3 5 =
2
Vw*%?—lwﬂo
3 &y im
ot B0
4 2m ze
+ +
Ve ?" Q 4 ’]V'
10.
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NMeYaTan CTPYKTYPA CIEKTROB HINYHENNA ATOMOB CONRCHALTCR

HENDSD EIEHEIM DARZOM FHIYSHNR #5000 AT0ME B ONDENSNSH- X VISTEDEANX 3HIYSH N

RN CTEYKTPOR IMD00TIS OO YD OEA

el el =

JBHKCHUA

©m~o o

10.
11.

MassTHHUKa

12.

JlaGopaTropHblie padoThI
OO0paboTka pe3ynbTaTOB HAOIIOACHUIA
OrmpeneneHre MOTPEMHOCTEN MPU KOCBEHHBIX U3MEPEHUSIX
N3yuyenne 3aKOHOB MOCTYNATENBHOTO ABIDKEHUSI HA MallMHe ATByJa
DKCIEPUMEHTATHHOE HCCIEIOBAHNE OCHOBHOTO 3aKOHA JWHAMHMKH BpAlATEILHOTO

IIpoBepka Teopems! Ll TeiHepa ¢ momMoupo GU3NIECKOr0 MasiTHUKA

N3yuenne yckopeHus: cBOOOTHOTO NMageHus Ha Tpudope ATByaa

Omnpeznenenne MOMEHTa HHEPLUH MPU MOMOLIY KPYTUIBHOIO MasiTHUKA
OnpeneneHne CKOPOCTU CHaApsa MPU MOMOIIM OAIMCTUUYECKOI0 MasTHUKA
Omnpenenenne MOMEHTa HHEPLIMHU TeJla C MIOMOLIBI0 MasiTHUKAa MakcBeiia
Onpenenenune aanadbaTHON MOCTOSHHOM

Omnpenenenne ycKOpeHUs CBOOOJHOIO MajeHHUs MPU MOMOIIM MAaTEMaTHUYECKOTO

OHpe)ICJ'ICHI/Ie CKOpPOCTH ABHIKCHHUA METACMOI'O TCJa IIPpU IIOMOIIH OannucTuye-

CKOI'O MasATHHUKa

13.
14.
15.
16.
17.
HUKa
18.
19.
20.
21.

N3yuyeHne U30TepMUUECKOTO Mpolecca

Omnpenenenne ko3 PuIHeHTa BA3KOCTH KUJIKOCTU

N3yueHne n30X0pHUUECcKOTO Mpolecca

N3yuenue ynapa maposn

Omnpexnenenne kod3pPuimenTa TpeHUs: KaueHUsl IpU MOMOIIM HAKIOHHOTO MasT-

N3yuyeHue penakcallmoOHHOTO Mpoliecca

Onpenenenue yneabHOM TEINIOEMKOCTH U U3MEHEHUS SHTPOTTUU

N3meHeHus napaMeTpoB BpallleHUsI THPOCKOMa

UccnenoBanne CBOOOIHBIX 3aTyXamNMX MEXaHWUYECKUX Koje- OaHui Mpu Mo-

MOIIOIM HAKJIOHHOTO MasATHHUKA

22.
23.
24.
25.

N3yuyenue 3aryxaromux kojgeOaHui GU3NIECKOTO MasiTHUKA

W3yueHnue cBA3aHHBIX KoJaeOaHUM

N3yuenue xkoneGanuili Npy>KMHHOTO MasiTHUKA

W3mepenue kodhPuImeHTa MOBEPXHOCTHOTO HATSKEHUS XKUIKOCTH METOI0M

OTpBIBa KOJIbIIA

26.
27.
28.
29.
30.

N3yuenue xonebaHnii 060pOTHOTO MasiTHUKA

N3yuenue xosebaHnii MaTeMaTHYECKOTO MasTHUKA

N3yuenne cBOOOIHBIX KoJeOaHU pU3NUEeCcKOro MasTHUKA

N3ydeHune 351eKTpOu3MepUTEIbHBIX TPUOOPOB

Omnpeznenenue yAenbHOTO CONPOTHBIEHHUS;, ONpEAeIeHHe MNOTPELIHOCTeH Ipu

KOCBCHHBIX UBMCPCHUAX

31.
32.
33.

N3ydeHue 3eKTPOHHOTO ociuiorpada
HN3mepeHne conpoTUBIEHUS ¢ MOMOIIBI0 MOCTUKAa YUTCTOHA
Onpenenenue HANPSIKEHHOCTH MOJ COJIEHOUAAa METOJOM MarHeToMeTpa
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34. MarauTHOE I10JIE COJIEHOU LA

35. Omnpexaenenue yaeapHOTO 3apsaa dJIEKTPOHA

36. OmpeneneHue ynelbHOTO 3apsia JIEKTpoHA MeToa0M ToMcoHa

37. CHsATHE KpUBOW HAMAarHUYMBAHUS U OINPEIEICHUE XapaKTEPUCTUK (eppOMarHe-
THKa

38. HccnemoBaHue 3IEKTPOCTATHYECKOTO MOJIS

39. MU3ydeHwue pe3oHaHCA HANIPSIKCHUI

40. MH3yyeHume pe3oHaHCA TOKOB

41. VI3mepeHHE 4aCTOTHI METOJIOM (PUTYP JIHCCAKY

42. W3yueHwue 3aTyXaroluX JICKTPOMArHUTHBIX KOJIeOaHU pH

43. Tlomomm ociumiorpada

44, MW3ydyenume KojaeOaHUN B CBSI3aHHBIX KOHTYpax

45. OmnpeneneHue CKOPOCTH B BO3JAYXE METOJIOM CJIOKEHHUS JIBYyX B3aUMHO MEPIEH-
JTUKYJISPHBIX KOJIeOaHHH

46. OrmpeneneHue CKOPOCTU 3ByKa METOI0M HUHTEp(epeHIIUN

47. VI3mepeHue CKOPOCTU 3ByKa METOAOM caBura ¢as

48. VccnemoBanue cOOCTBEHHBIX KOJICOAHUM CTPYHBI METOJIOM pe30HaHCca

49. H3yueHHe OCHOBHBIX CBOWCTB BOJHOBBIX SIBJICHUI HA TTOBEPXHOCTH BOJIBI

50. OmnpeneneHue JIMHBI BOJTHBI IPU MTOMOIIU OUmpu3Mbl DpeHens

51. U3yuenue siBneHus audpaxkiuuu

52. Onmnpenenenne paanyca KPUBU3HBI JIMH3BI

3a1{aH1/m M KOHTPOJIbHBIC BOIIPOCHI K 3allIUTEC na6opaT0prlx pa60T H3JI0KCHBI B MCTO -
YCCKUX YKa3aHUsIX 110 Ka)KHOﬁ pa60Te.

KonTtpoabnas padora 1

1. Kamens nmamaet ¢ BoicoThl h = 1200 m. Kakoii myTh MpoiaeT KaMEHb 3a MOCIICIHION0
CEKYHJly CBOETO MajeHus?

2. MHHOMET yCTaHOBJIEH IO YTIoM o =60° K TOPH30HTY Ha KPBIIIE 3/IaHMs, BRICOTA KO-
toporo h =40 m. HaganbHast ckopocTb Vo MuHbI paBHa 50 m/c. TpeOyercs: 1) Hanucath KHHEMa-
TUYECKUE YpaBHEHMsI IBUKEHUS M YpaBHEHHs TPACKTOPUU U HAUYEPTUTh 3Ty TPAEKTOPHIO C CO-
OmrojieHreM MaciTaba; 2) ONmpeeiuTh BpeMs ¢ IOJIeTa MUHBI, MAKCUMAIIbHYIO BhICOTY H ee
M0/Ibe€MA, TOPU3OHTAIIBHYIO JAIBHOCTh S MOJIETa, CKOPOCTh V B MOMEHT IaJIEHUSI MUHBI Ha 3€M-
aro. ConpoTHBIEHHEM BO3/1yXa MpeHeOpeyb.

3. JlyHa aBmxercst BOKpYT 3eMiu co ckopocthio v1=1,02 km/c. Cpennee paccrosiaue |
Jlyner ot 3emin paBHo 60,3 R (R — paauyc 3emim). Onpenenanuts Mo 3TUM JaHHBIM, C KaKoi
CKOPOCTBIO V2 JIOJKEH JIBUTaThCSl MCKYCCTBEHHBIM CITYTHHK, BpaIlatoIIni-

LLLLLL LLLLL LA LR

Cs1 BOKpPYT 3€MJIM Ha HE3HAUUTEJIbHOW BBICOTE HaJl €€ MOBEPXHOCTHIO. / /
2 — _ / /

4. Tlyns maccoit m =10 r, nereBuias co ckopocThio V=600 m/c, mo- / /

najna B OAJUIMCTHYECKHI MasTHUK (cM. puc. 9) maccoit M=5 kr m 3acTpstma B 4| _ £

=
!__
b

HeMm. Ha xaxyro BbIcoTy h, oTKauHyBIIMCBH MOCIE ynapa, TIOMHSICS MasT- 4 \
HUK? T

5. Ilnarpopma B Buae amcka paguycoM R = 1 M Bpamaercs mo
MHEPIHH C 9acToTOH 77 = 6 mun". Ha kparo miaTopMBl CTOMT YeOBEK, MAcca m KOTOPOro
paBHa 80 kr. C xakoif yacToToil n,OyzAeT Bpamarscs IaTGopma, €ciau 4elI0BeK NepeieT B ee
neHTp? Moment unepuuu J miardopmsl paser 120 kr*m%. MomeHT WHEPLIUY YEJIOBEKA pacCUu-
THIBaTh, KaK JJIs MaTepUaIbHON TOUKH.

Konrpoabnas padora 2
1. OnpenenuTh MIOTHOCTh TOKA | B XKeJIe3HOM MpoBoaHUKe utnHOoM |=10 M, eciu mpoBox
HaXoJuTcs 1Mo HanpsbkerneM U=6 B.
2.JIBa 0TMHAKOBBIX MPOBOJIAIINX 3aPSIKEHHBIX IIapa HAXOIATCS Ha pacCTOSHUU F=60cMm.
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Cuita orrankuBanus F, mapos paBHa 70MkH. ITocie TOro kak mapsl IpUBEIU B COIPUKOCHO-

BEHHME U YNAIUIU APYr OT JApyra Ha MpeKHEee PacCTOSHME, CWila OTTAJIKUBAHUSA BO3pOCia H
craja paBHOU F, =160 MKH. Beruuciauts 3apsasl Q, U Q,, KOTopble ObIIHM Ha HIapax A0 UX CO-

IMPUKOCHOBCHU. I[I/IaMeTp mapoB CYUTATb MHOT'O MCHBIIUM PACCTOAHUA MCKIAY HUMU.

3. DieKkTpuYecKoe Moje CO3[aH0 ABYMS OCCKOHEUHBIMH MapaylIeIbHBIMH IJIACTHHAMH,
HECYIIIMMHU PaBHOMEPHO PACIIPEICICHHBIN MO TUIOMAU 3apsi C TOBEPXHOCTHBIMHU INIOTHO-
CTIMH o, =1 nKn/m® U o,=3 nKn/m?. OnpenenauTsb HaIPsDKEHHOCTD E momst: 1) Mexay
IIacTuHaMu; 2) BHE MacTHH. [TocTpouTh rpaduk H3MEHEHHS HAPSHKEHHOCTH BIIOJIb JIMHHH,
NePIEHANKYIISIPHON IJIACTUHAM.

4. TleimHKa Maccoit m =1-10*r, mecyuas sapsix (=8 107K , IPOIILIA B BaKyyMe
YCKOPSIOIIYIO Pa3HOCTh NOTeHIHanoB U = 3MB . Kakyro ckopocTs npro0pena nbUIMHKa?

5. Tlo ywacTKy Henu COMPOTUBICHHEM R TedyeT mepeMeHHbI TOK, M3MEHSIOIIMUACS 110
rapMOHHYECKOMY 3aKOoHYy. Kak M3MEHHTCS MOMIHOCTH MMEPEMEHHOTO TOKA Ha 3TOM y4acTKe
IIEMH, eCJIM JCHCTBYIOIee 3HAYCHUE HANPSIKCHUS Ha HEM YMEHBIIMTH B 2 pas3a, a ero cormpo-
THBJICHUE B 4 pa3a yBeIMYUTDH?

KontpoabHnasi padora 3

1. VYcranoBka ans nomyuyeHus kosell HploToHa ocBemiaercs 6ebiM CBETOM, MMaJaloniM
HOpMasbHO. HaiiTu paanyc 4eTBEpTOro CHHETo KOJIbla B OTPaKEHHOM CBETE, €CJIU JJIMHA BOJIHBI
A =400 aHM, paguyc KpUBU3HBI TUH3BI R =10 M.

2. Ha mudpakunonnyro pemerky, umeronryro 100 mTpuxoB Ha 1MM, 10 HOpMalK K HEH
najgaet Oenblif cBeT. HailTu [yinHYy criekTpa mepBoro mopsaka Ha 3KpaHe, €Clii PAaCCTOSIHUE OT
JIMH3BI JI0 3KpaHa 2M. BuauMeiM cuntaTh cBet B auana3one (400+760) Hm.

3. ®otoH ¢ 3Heprueii 5,3 3B BBIPBIBACT C MOBEPXHOCTH METAJUTMYECKON IIIACTHHBI 3JICK-
TpoHbl. Kakoii sHeprueil nommkeH obnagaTs GOTOH, YTOOB MaKCUMalIbHasl CKOPOCTh BbLIETAIO-
IIUX SJIEKTPOHOB yBenuumiach B 2 paza? Kpacnas rpanuna 3751M.

4. Yroma o MeXIy IIOCKOCTSIMH MTPOITYCKaHUS MOJISIpU3aToOpa U aHaau3aTopa paseH 45°. Bo
CKOJIBKO pa3 yMEHBIIUTCSI MHTEHCUBHOCTb CBETA, BBIXOAIET0 U3 aHAJIN3aTOpa, €CIIU yroJl yBe-
JIUYUTH 70 60°7

5. Ompenenuth paboOTy BbIXOa A SIEKTPOHOB U3 HATPHS, €CJIM KpacHas rpaHuIia GoTod¢-
dexTa Ag=500 HM.

INPUMEP UTOI'OBOI'O TECTA 2 cemectp

1. I[aHBI BBIPAXKCHUS:
dr AS AT
a)\7=_, 6)\/:_9 B) V)=—.
at M= W=
yKa)KI/ITC, KaKOC BbIPAKCHHUEC OTHOCHUTCA K BCKTOPY MTI'HOBEHHOM CKOpPOCTH.

2.ypaBHeHI/IC JAUHaAMHWKU BPAIaTCIIbHOTO ABUXKCHUA TBEPAOTO TCJIa UMCCT BU:

v _dl
a) a-M, 6)g:¥, B) &=

3|§L

3. TaHFeHHHaHBHoe " YTJIOBOC YCKOPEHHA CBA3aHbl COOTHOIICHUEM!
2, =¢R 6)¢=a R B a, = at’

4. PaBHONEPEMEHHBIM BpalllaTeIbHBIM JBH)KCHHEM HAa3bIBACTCS JBM)KEHUE, MPH KOTO-
pom:
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a) yIJoBasi CKOPOCTh HE U3MEHSETCS
0) TUHEWHAast CKOPOCTh ABUKEHUS HE U3MCHSIETCS
B) yIJIOBasi CKOPOCTh 32 PaBHBIC MPOMEKYTKH BPEMEHH U3MEHSETCSI Ha OJIHY U TY )K€ Be-

JUYUHY.

5. 3aKkoH COXpaHCHUA MEXaHUYeCKOM OHCPIUH B KOHCGpBaTHBHOﬁ CHUCTEMCE 3aIlMChIBACT-
i

a) AW, +W,) =dA, 6)fd(va W) =A,, B AW +W,)=0.

6. Temo maccer M ynaneno Ha paccrostuue r OT moBepXHOCTH 3emut. IToTeHIInambHAs
SHEPrus B3aUMOACHCTBUS Teja ¢ 3eMIIeH:

mM
a) W, =mgr o) W, =mg(r+R;), W, =-G—>—.
(Ry+1)
7. Cpenusisi KHHETUYECKasi SHEPTUsl TBUKEHHS OJTHOM MOJIEKYIIbI H1€aJIbHOTO Ta3a UMEeeT
BU/I;
3 3 = 3T
a) <go>=ERT, 0) <€o>=§kT’ B) <g>_ :
8. BHyTpeHH:Is1 SHEpPrUsl UCABHOTO T'a3a ONMPEIEISIeTCS BEIPAKEHUEM:
2
a)U:%kT 65U =vC, T Bu-m
9. Kak u3MeHseTCsl BHYTPEHHSIsI SHEPTUs UACAIBHOTO ra3a NMpH aauabdaTHOM paciiupe-
HUU?
a) YBEIIMYUBACTCA 0) yMeHbIIaeTcs B) HE U3MEHSIETCHI.
10. Kakoe 13 BbIpakeHUH ABIISIETCS ypaBHeHUEM Ban-nep-Baanbca?
2 a m a
a) [ P+v?— |V -v-b)=1RT, 6) pv = MgT, ) U=vC, T——|.
\% H Vﬂ

11. Kakas 3aBHCUMOCTb MEXAY MOJISIPU30BAHHOCTBIO P W HANpPSDKEHHOCTBIO E  3JIeK-
TPUYECKOTO NOJIS B ANDIIEKTPUKE?

a) p=e&g,E, 6)5=80E+I_5, B)E:zgog,

12. HanpsieHHOCTh 3JIEKTPOCTaTUYECKOTO MOJIS, CO3/IaHHOTO TOYEUHBIM 3apsAoM Q :

a)E:K9 6)E=K% B)E:KQl'_ZQZ.
r r r
13. Teopema Octporpaackoro-I'aycca ans Bakyyma UMeeT BUA:
_2Q
a) @ =BScosa 0) ®=E-S-cosa B) P=—-.
&y

14. Vkaxure ypaBHEHHs, COOTBETCTBYIOIIME PUCYHKY T10 TIEpBOMY TipaBuiy Kupxroda
a) L+, + 1+, +1,+1,=0, &'2
ls

15. qCMy paBHa MOIIHOCTH TOKA, TCKYLICTO IO MPOBOJHUKY, €CJIW HAIIPS)KCHUC HA €ro

koHrax U =10 B, a conporusnenue nposoguuka R =10 Om?
a) 10Bt 6) 100 Bt B) 1000 Br.
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m
16. Kaxoit cMbIcT nMeeT ypaBaenue Knaneiipona - Menneneesa PV =—RT ?

T}
a) Beipakaet QyHKIIMOHATIBHYIO 3aBUCIMOCTh TEPMOIMHAMIYECKUX rapametpos P, V, T
0) OnpenensieT KOJIMYECTBO BEIIECTBA
B) OrmipezernsieT yHuBEpCaJbHYIO Ta30BYIO TOCTOSIHHYIO

17. Cymmapnas Macca TIpy30B CHUCTEMBl YBEJIMYWJIACh BJIBOE, a Macca Ieperpyska
yBEJIMYMUIIAch B TpU pa3za. Kak u3MeHUII0Ch YCKOpEHHE CUCTEMBI?

a) YMensImmiocs B 1,5 paza

0) YBenmuuuioch B 1,5 paza

B) YBenuumiock B 3 pasza

18. UYemy paBHa MoJIsIpHasl TEMJIOEMKOCTh BO3/lyXa IpU NOCTOSIHHOM 00beme?
a) 1,5R 0) 2,5R B)3,5R

19. Yto npou30iiieT ¢ yCKOPEHUEM, €CITU YBEIUYHUTh IEPETPy30K, HE MEHSIsI 00IIeH MacChl
CHUCTEMBI?

a) YCKOpeHHE YBETUIUTCS

0) YckopeHre yMEeHBIIUTCS

B) YcKOpeHue He UBMEHUTCS

20. Haiinure cooTBeTCTBHE MEXIY (DOPMYIaMU U BHJIOM JBH)KCHUSI.

2
at a) paBHO3aMEIJICHHOE

a) S=v,t+
6) S=S,+vt 0) PaBHOYCKOPEHHOE

at?

B) S=S, +vt—— B) paBHOMEpPHOE

MPUMEP UTOTI'OBOI'O TECTA 3 cemectp

1. Bribepure mnpaBuibHOE Tpaduyeckoe HM300paK€HUE IOJIEH TOYEHHBIX 3apsA0B C
ITOMOUIBIO CHUJIOBBIX JIMHHMN:

a)

0) y \ T)
S D ko

y N

N B) A

2. HanpsskeHHOCTb 3JEKTPOCTATHYECKOTO IO TOYEUHOTo 3apsa Bepaxkaercs (pop-
MYJION

L 0) E= Q B) E= Q—2

drge, drge,r Aneg,r?

_—

a) E=

3. Kakoe HampaBieHHE MMEIOT BEKTOP HANpPSDKCHHOCTH A u rpaleHT MoTeHLnata

gl’adgp IoJIA, CO3JaHHOTO ABYMA PABHBIMU IOJIOKUTCIIbHBIMU 3apgdaMU B TOYKE A

(cm. puc.).
a)XT@q;T 6)Xl@¢1 B)KTﬁ¢l.
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. d
4. KaxkoB (pu3udecKkuii CMBICI TPaJIMCHTA IMOTEHIIHAa d_¢ ?
r

a. Iloka3piBaeT OBICTPOTY M3MEHEHHUs IMOTCHIMAJIA B HAIMPABJICHHUH, KAcaTEIbHOM K
SKBUIIOTEHIMAILHOM MTOBEPXHOCTH

b. TIloka3wiBaeT OBICTPOTY M3MECHEHHUS MOTCHIMAJA B HAIPABJICHUH, MTEPIICHINKYIISIP-
HOM K 9KBUIIOTEHLUATBHON TOBEPXHOCTH

C. Iloka3piBaeT U3MEHEHHE MMOTEHIIMAA BO BPEMEHHU

5. Kakoe u3 ypaBHEHH BeIpaxkaeT nepBoe npaBuiio Kupxroda?

a) R=) R 6)U=>U, B) =],
6. Kakoe u3 ypaBHEeHMI BeIpakaeT BTopoe mpasmio Kupxroda?

a)Zn:IiRi:Zm:Sk 6)Zn:|iRi:Zm:Uk B)Zn:IiRiZO
i1 k-1 i1 k=1 i1

7. 3amkHyTas 1enb cocTOUT U3 uctounuka Toka ¢ IJIC 10 B u pesucropa conpoTtus-
nenueMm 4 Om. Ilo nenu Teuer Tok 2 A. PaccuuTaiite BHyTpeHHEE CONPOTUBIICHUE
HCTOYHUKA.

a) 1 Om 6) 10 Om B) 2 Om r) 0,5 Om

8. Uemy paBHO COINPOTHBIICEHHE PE3UCTOPA, MOJKIFOUYEHHOTO K HMCTOYHHUKY TOKa CO-
nporusieHremM 1 Om ¢ 9JIC 10 B? Cuna Toka B 3JIeKTpUUECKOU LieTH paBHa 2 A.
a) 10 Om 6) 4 Om B) 1 Om r) 6 Om

M 6p.max
P

, II€ M gp.max " MaKCHMaJIbHBI MOMEHT BpalliCHuA, HeﬁCTByIOIHHﬁ Ha BUTOK C TOKOM B

9. du3KYeCKUit CMBICT MArHUTHON MHAYKIMHK (B) Bbipaskaetcs popmyioii: B =

MarouTHOM IIOJIC, pm - MarHUTHBIH MOMEHT BUTKa ¢ TOKOM. Kakoe u3 yTBep)K)IeHI/Iﬁ

BEPHO Ul TOW BEITUYMHBI? MarHuTHast HHIYKIMS SIBIISIETCSA:
a) SHEPreTU4eCKON XapaKTepUCTUKON MOJIs

0) cUJIOBOM XapaKTePUCTUKOM MO

B) HE UMeeT (PU3HUECKOT0 CMbICIa

10. B xakoM U3 COJICHOMJIOB, M300paKCHHBIX HA PUCYHKE, MArHUTHOE TIOJIC SBJIS-
€TCsl OHHOPOIHBIM?

a) -
B
11. Kakas ¢dopmyna mNpaBWIBHO BBIPAXKAET 3aBUCUMOCTb MEXKAY BEKTOpaMH
B,J,H?
a) éz“oj"'uoﬁ 0) ﬁz“oj"‘“og B)j:l'lo_B»"'Mol:|

12. Onpenenure paguyc R 1yru okpyHOCTH, KOTOPYIO OIUCBIBAET IPOTOH Maccoii
m c 3apsAI0M € B MAarHUTHOM T0JI€ ¢ MHAYKIHeH B, eciiu ckopocTs mpoToHa V.
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eB B mv

a) R=— 6) R= g R="17
mv emy eB
13. B MarHuTHOE TM0J€ BJIETACT JJICKTPOH H 1 3A 4
-l ! s
JIBIKETCS M0 IyT'€ OKPY>KHOCTH (CM. pHC.). o
I[To kaxoit u3 tpaekropuii (1, 2, 3, 4) 6yzner N ! I
JIBUTATHCS IPOTOH, BJIETEB B ATO IOJIE C Ta- Wb
KO 7K€ CKOPOCThIO? Al
e W
a) 1 6) 2 I/ Ny

B) 3 r) 4

14. 3apspkeHHasi 4acTHIla, MPOIISANas YCKOPSIONYI Pa3HOCTh MmoTeHnuaioB U,
JBUKETCSI B OJJHOPOJTHOM MAarHUTHOM IIOJIe C MHAYKIMEH B 1Mo OKpyXHOCTH
paguycoMm R. Onpenenute CKOpOCTh YacTHIIbI V?

2U
a) V=—o 6) V="r B) v | B
m R RB UeR
15. 3aBucumocts DJIC Xosuta OT MHAYKIIMH MAaTHUTHOTO TTOJIS:
a) KBaJlpaTU4Has
0) TuHelHas
B) oOparHas
16. [InoTHOCTH TOKA omnpeaensercs no ¢hopmyie
o .S .
a)ng 6)J:|— B)JZIS
17. B kakoii U3 3JIEKTPUUYECKHX IICTICH MPOUCXOIAIT 3aTyXaloIue KojaeoaHus?
0
a) r ) R L C B) .

T A

18. Kakoe u3 yrBepxaeHuit BepHO?
a. KoaddummenT 3aryxanus mpornopIpioHaieH akTHBHOMY COIPOTHBIICHHIO KOHTYpa
b. KoadduuueHnt 3aryxanus oOpaTHO MPOHOPIHOHAICH aKTHBHOMY COTPOTHBIICHHIO
KOHTYpa
c. Koadduument 3aryxanust He 3aBUCUT OT aKTUBHOT'O COIIPOTHUBIICHHS KOHTYpa

19. Kakoe 3 yTBEpKACHUI CITPAaBEIIMBO IS JIOTapU(PMHUUYECKOTO IeKpeMeHTa A
? Jlorapudmudeckuit nekpeMeHT A ...
a. TPOIOPIMOHAJIEH YUCITy KoleOaHHH, 32 KOTOPOE aMIUIUTY/Ia YMEHBIIAETCS B € pa3
b. oOpaTHO TpoMOPIMOHATICH YKCITY KOJICOAHUH, 32 KOTOPOE aMILTUTY/Ia YMEHbIIIAET-
csl B e pa3
C. 00paTHO MPOMOPIIOHANIEH BPEMEHH, 32 KOTOPOE aMILTUTY/Ia YMEHBIIIAETCS B € pa3
20. Kak u3MeHuTCsI JOOPOTHOCTH KOHTYpa Q C yBEIHYCHHEM HHIAYKTUBHOCTH L ?
a) loOpOTHOCTh YMEHBILIUTCS
0) [{oOpoTHOCTH HE U3MEHUTCS
¢) LoOpOTHOCTh YBETUYHUTCS
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3.2 3agaHus 1Jisl IPOMEKYTOYHOM aTTeCTAlUH
JK3aMeH 4 cemecTp

[TPUMEP UTOI'OBOI'O TECTA
1. Kakoe 13 yTBep:kIeHH cripaBeasIuBo i ko3 duunenra zatyxanus £ ?
a) [Iponoprronanen BpeMeHH, 3a KOTOPOe aMIIUTY/Aa YMEHbIIAeTCs B € pas3
6) OGpaTHO MPOMOPIMOHANIEH YUCTYy KOJIeOaHHi, 32 KOTOPOE aMIUIUTY/Ia YMEHBIIACTCS B
e pa3
B) OOpaTHO MPONOPIMOHATICH BPEMEHH, 32 KOTOPOE aMIUIUTY/a yMEHBIIAETCS B € pa3

2. Kax u3meHuTcst norapu(pMUUECKUil TEKPEMEHT 3aTyXaHusi A C YBEIMYCHHEM €MKO-
ctu C?

a) Jlorapudmudeckuii IeKpEMEHT 3aTyXaHUsl HE U3MEHUTCS

0) JlorapudmMudecknii AEKPEMEHT 3aTyXaHUs yBEITHUUTCS

B) JlorapuMuueckuii JEKpEeMEHT 3aTyXaHUsl yMEHBIIUTCS

3. Kak u3meHuTCs mepuoj 3aTyXamwIlux KojleOaHui ¢ yBeIHYEHHEM aKTUBHOIO COIpPO-
TUBJICHUSI KOHTYpa?

a) [lepuon 3aTyxaronux KoneOaHu yBEIHUUTCS

0) [lepuox 3aTyxarommx KoJieOaHUI HE U3MEHUTCS

B) [lepron 3aryxammux KoieOaHuil yMEHbIIUTCS

4. Kaxkoe u3 yrBepxkacHul BepHo? Ourypsl JInccaky moiy4aroTcs pH CI0KCHUU:
a) KoJieOaHUM OJHOTO HAMPABIICHUS C PABHBIMU YaCTOTAMHU

0) KosieOaHUi OHOTO HANIPABJIICHHS C KPATHBIMU YaCTOTaAMHU

B) B3aWMHO TECPIIECHANKYIISPHBIX KOJICOAHUN C KPATHBIMH YaCTOTAMHU

5. NHrepdepenuueii ceera Ha3bIBaeTCA

a) CJI0XKEHNE KOTEPEHTHBIX BOJIH € IIepepacipe/ieIeHneM HHTEHCUBHOCTH CBETa
0) clo)keHHe HEKOTePEHTHBIX BOJIH C IepepacnpeieIeHneM HHTEHCUBHOCTH CBETa
B) CJIO)KEHHE KOT'€pEHTHBIX BOJIH 0€3 repepacipeieeHusl MHTEHCUBHOCTH CBETa

6. Kakas 13 npuBeAEHHBIX AP BOJIH SIBISICTCS KOTEPEHTHOM?
A, cos(wt +a,t) & A cos(wt + o) oA cos(ot + 1)
A, cos(wt + a,t) A, cos(wt + 1) A, cos(ot +3n)

7. KakoB HanbonplmMii MOPSAJOK HAOJIOaeMbIX MakKCUMYMOB OT JU(pPaKIMOHHON pe-
LIETKU MPU MPOXOKICHUN YEPE3 HEE 3€JIEHOr0 CBETA C JJIMHON BOJIHBI /13 = 0,55 MKM,

eciu nepuoA qudpaxunonnoi pemerkn d = 0,01 Mm?
a) 18 0) 36 B) 19 r)37

8. Tlouemy mpu nudpakimy 6e0ro cBeta oT TUGPAKIIMOHHON PEIISTKH B IIEHTPE dKpaHa
Oynet 6enas monoca?

a) YcIoBUE MAKCUMYyMa BBITIOTHSETCS JIJIS BCEX JJIMH BOJIH

0) CrnexTpajbHbBIC JIMHUHA PACTIOJIOKEHBI CHMMETPUYHO OTHOCHTEIBHO CIIEKTpa HYJIEBO-
ro MopsiaKa

B) IlomoxkeHue monoc Ha dKpaHE 3aBUCHUT OT JUIMHBI BOJHBI COOTBETCTBYIOIIETO I[BETA
TaK Kak singp ~ A
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9. EcrecTBeHHBIH CBET MPOXOIUT Yepe3 MOJAPU3ATOP M aHAIU3ATOP, INIOCKOCTH KOTOPBIX
napaenbHbl. YeMy paBHa MHTEHCHUBHOCTD CBETA BBIILIEALIETO U3 aHAINU3aTopa?

_ 1 —
a) 1 =0 6) 1=v2 1 B 1="ly, n =1
10. Ha monsipu3atop majaeT eCTeCTBEHHBIN CBET. YTOJI MEXY TJIABHBIMH TIOCKOCTSIMU
nojsipuzaropa W aHajaus3aTropa paBeH 45° . Bo ckoibko pa3 aHaIu3aTop YMEHBIIAET
HHTCHCHUBHOCTDH IMPOMICAIICTO YCPE3 HETO CBeTa?
1 _ 1
) 1=5 1 6 1=l B) =51 ) 1=0

11. Ha nnactuHy M3 HUKEJS MOMAIAeT dJIEKTPOMAarHUTHOE U3ydeHHE, YHEPTUsl (POTOHOB
koToporo paBHa 8 3B. IIpu sTom B pe3synbrare GpoToddeKra U3 mIacTUHbl BBUICTAIOT 3JIEKTPO-
HbI C MaKCUMaJIbHOM 3Hepruelt 3 3B? KakoBa paboTa BeIX0/1a 3JIEKTPOHOB U3 HUKEJISA?

a) 11 B 0) 53B B) 3 9B r) 8§ 3B

12. VcTouHUK UCITyCKaeT 3JIEKTPOMarHUTHbBIE BOJIHBI, JJIMHA BOJIHBI KOTOPBIX COOTBET-
-1 . . o
CTBYET PEHTTEHOBCKOMY M3IydeHHto A = 10 % M. Kaxoi sHepruei obnamaeT u3IydyeHHbIH (o-
TOH?
15 15 18
a)0 0)2-10 7 Ix B)2 - 107 Ik r)3 - 107 JIx

13. KBaHTOBas MEXaHHMKa YTBEPKIACT:

a) DJIEKTPOHY MPUCYIIH TOJIBKO KOPITYCKYJISIPHBIC CBOMCTBA
0) PJIEKTPOHY MPUCYIIH TOJIHEKO BOJIHOBBIC CBOHCTBA

B) 3JICKTPOH UMEET KOPITYCKYJIIPHO-BOIHOBYIO IIPUPOJTY.

14. Mopens atoma 3.Pe3epdopaa onuceiBaeT aToM Kak

a) OJTHOPOTHOE DJIEKTPUIECKHA HEUTPAIbHOE TEJIO0 OUYEHb MAJIOTO pa3Mepa

0) 1map 13 MPOTOHOB, OKPY>KEHHBIN CJIOEM JICKTPOHOB

B) CILJIONTHOW OJTHOPOJIHBIN TOJIOKUTEIBHO 3apsHKEHHBIN MIap ¢ BKPAIICHUSMH JJICKTPO-
HOB

T') TIOJIOKHUTEITHHO 3apPSHKECHHOE MAJIOE SIIPO, BOKPYT KOTOPOTO JABUKYTCS SJIEKTPOHBI

15. Kakoe u3 yTBepKIeHHI BEpHO?

a) MOMEHT HUMIYJbca 3JIEKTPOHA, JBHXKYIIEroCs MO CTAalMOHApPHON opOuTe, NOJHKEH
MMETh KBAaHTOBAaHHBIC 3HAUCHUSI MOMEHTA UMITyJIbca MVI = nh

0) MOMEHT MMITyJIbCa AJIEKTPOHA, ABMXKYIIETOCs MO CTallMOHApPHON OpOUTE, UMEET JIo-
Oble 3HaueHust L =mvr

B) 2JIEKTPOH, JABUTASCH MO CTAIIMOHAPHOW OpOUTE, HE UMEeeT MOMEeHTa nMITyibea: L =0.

16. Uto npousoiiaer, ecnu 371eKTPOH, HaXOAUBLIMNCA HAa OpOUTE aTOMa, UCITYCTUT KBaHT
SHEpruu?

a) IepexoaUT Ha OpOUTY OIMXKE K SIIPY

0) mepexoIuT Ha OPOUTY JAJbIIE OT sAIpa

B) HUYETO HE IPOU30MIET.

17. Jnuna BonHsl 1e bpoiins onpenemnsercs popmymnoi:

h
a) n=C 6) =N B) h=—.
v € m.v
18. CooTtHomienue HeonpeaeaeHHocTel [ eiizendepra nMeeT BUI:
a) Ap,AX > h 6) AEAX > h B) AEAh >t .

47



19. VpaBuenwue lllpenunrepa s CTallMOHAPHBIX COCTOSIHUN UMEET BH/I:

hZ
Ao U-EP=0  avi 2T E-Uyw-o 2R A+ (E-U)Y =0

20. Yro xapakTepu3yeT TJIaBHOE KBAHTOBOE 4uclio n? Kakue 3HAYCHHS OHO MOKET
MPUHUMATh?

a) IIABHOE KBAHTOBOE YHMCIIO N, OMPEILIIACT SIHEPTETHUECKUE YPOBHHU DIICKTPOHA B aTOME
¥ MOXKET MPUHUMATh JIF0ObIE LIEJI0YNCIICHHbIE 3HAUYEHUS, HAUYUHAS C €TUHUIIbI

0) TIaBHOE KBAaHTOBOE YHWCJIO N, OMPEAENSeT MOMEHT MMITYJIbCa DJICKTPOHA B aTOME U
MO’KET IPUHUMATh TOJIBKO KpPAaTHbIE 3HAUEHUs1, HAUWHAs C IBYX

B) IJJaBHOE KBAHTOBOE YHCJIO N, OMpPEENseT MPOCKIUI0 MOMEHTA UMITYJIbCa AJIEKTPOHA
Ha 33J]aHHOE HaNpaBJIeHUE U MOKET IPUHUMATh KaK LieJble, TaK U TPOOHbIC 3HAYCHHUSL.
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