[lokyMeHT noan i1 3NeKTPOHHOIMIHOBRHAY KN POCCHUN
NUHdo MaLl,MW'O DenepaibHOg TOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTebHOE

®NO:Tacka aﬂéprBMH yapeXaeHHe BBICIIEro 00pa3oBaHus
Tomxiocts: PekTop «Yensbunackri rocynapcrBennsiil yausepcurer» (PI'BOY BO «Uenl V)

[arta rjognucanus: 04.06.2025 15:36:02

VHuKafbHbIN 1 @’mﬂaquMa JquctuuiHbl "@hi3uka" Mo HampaBIeHHUIO MOATOTOBKY (crenuansHocTh) 30.05.02 o, 1
0 4c19ed8bf5§§18%‘6’68?‘?§&8§d%‘§‘7‘8‘85%"3 HATPABICHHOCTH (mpodmmo) Megumuackas onoduznka ®I'6OY BO «Yenl'Y» p-

PaGouasi nporpaMmMa QU CHUIJIMHBI (MOXYJIfA)*
dusuka

HampaBienue moaroToBku (coenuajlIbHOCTD)

30.05.02 MemunuHackas ouodusuka

Hanpasnennocts (mpoduiinb)

MGZ!I/I!!I/IHCKEUI 6I/IO§lZI/I3HKa

[IpucBanBaemas kBanudukaiys (CTEICHb)

Bpau-0mnodusuk

dopma o0ydeHus

o4yHaia

I'ox(e1) HAGOPaA 2025

*Pabouas mporpaMMa JUCHUILINHBI (MOIYIS) afanTUpOBaHa AJIsl MHKIIO3UBHOTO 00Yy4eHHS
WHBAJIUJIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbsI

Yemsaouuck 2025 1.

© ®I'BOY BO «Henl'V»



MUMWHOBPHAYKHN POCCHUU
\,’} denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

Pabouas nporpamma aucruuinHb "Ou3uka" Mo HaIpaBICHUIO MOATOTOBKH (creruaibHocTH) 30.05.02

"MenuuuHckas 6bnodusuka" HanpaBieHHOCTH (mpodminro) MemumuHckas onodpmsuka GIT'BOY BO «Uenl 'Vy» ctp. 2

Conep:xanue

1. Llenn ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B ctpykType OITOIT

3. Kommnerennuu o6ydaromierocsi, GopMupyeMbIe B pe3yJbTaTe OCBOCHUSI TUCIIUATIITUHBI
(Momyst)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MO )

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TUnoBbIe KOHTPOJIHHBIC 3aJJaHUSI U UHBIE MaTepHaIbl JJIsl TEKYILEeH aTTeCTalluu
6.3. TunoBbIe KOHTPOJIBHBIE BOMPOCHI U 3aJaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluU
6.4. Kputepuu onieHuBaHUA

7. YuebHo-MeToAn4YecKoe U HH(OOpMAIIMOHHOE 00€CIIeueHUEe TUCIUTUTUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOM ceTu "MuTepHeT"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCIIeYeHHE TUCITUTUTMHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJaromMuXCsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CrennanpHble yCI0BUS OCBOCHHMSI TUCHUIIIIMHBI 00yJarOIUMHUCS C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucruuinHb "Ou3uka" Mo HaIpaBICHUIO MOATOTOBKH (creruaibHocTH) 30.05.02

"MenuuuHckas 6bnodusuka" HanpaBieHHOCTH (mpodminro) MemumuHckas onodpmsuka GIT'BOY BO «Uenl 'Vy» ctp. 3

1. IEJIX OCBOEHUA N CHUIIJINHBI

Ilenpro ocBoeHMS qTUCIMILTHHEL «PU3MKa» ABIIETCS (GOPMUPOBAHHE Y CTYACHTOB €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS U
IpHUOOpETeHNE CTyAEHTaMH 3HaHNUI 00 OCHOBHBIX (DyHIAMEHTAIBHBIX 3aKOHAX (DH3HKH.

OCHOBHBIE 33JJa9H JUCIUIUINHEIL: H3ydeHNE CTyACHTAMH OCHOBHBIX IOHATHI U 3aKOHOB (PU3MKH; 3HAKOMCTBO C OCHOBHBIMU
METOJIaMH HCCIEOBAaHNS, HCIIOJIB3yEeMBIMH B (DU3UKE; U3yUIeHHE IPUIIOKEHUH (PU3HUECKUX 3aKOHOB B IPOQECCHOHANBHBIX
3aj1aydax.

Pe3yﬂbTaTLI 06yqu1/1;1 IO JUCHUIIIIMHE HAITPABJICHBI HA JOCTUKEHUEC MHAUKATOPOB!:

OIIK-1.1. O6namaer ¢pyHAaMEHTAIBHBIMU M TIPHKJIAAHBIMH 3HAHUSIMH B 00IaCTH MEIAUIIHEL, OMOIOTHH U IPYTHX
€CTECTBEHHOHAYUHBIX HAallPaBICHHH.

OIIK-1.2. JIleMOHCTpHpYET yMEHHE IPUMEHATH U HCIONB30BaTh (PyHIaMEHTAIbHBIC U IPUKIIaJHbIE 3HAHUS B 00JIaCTH
MEIMIMHBI, OUOJIOTHH U IPYTUX €CTECTBEHHOHAYYHBIX HAIPABJICHUH A1 TIOCTAHOBKY U PEIICHUSI KIMHUYECKUX U HAydHO-
HCCIIEZIOBATENbCKHX 3a/1a4.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

uxn (paznen) OIIOIT: 51.0.02.01

2.1 TpeOoBaHus K NpeABAPUTEILHOI MOAT0TOBKe 00y4Yalolerocs:

He npenycmoTtpeno.

2.2 JIucuMnJIuHbI M NPAKTHUKH, 1JIS KOTOPbIX OCBOEHUE JAHHOU JUCHHMILIMHBI (MOAYJ/Is1) HEO0OX0OAUMO KAK
NnpeauecTByoLee:

OOmas u MeguIUHCKas OHoI3uKa

TeOpI/IH BepOHTHOCTCfI n MaTeéMaThudcCKasa CTaTUCTUKaA

3. KOMIETEHIIMHA OBYYAIOLIETOCSI, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI JUCIIATIINHBI
(MOJIY.JIST)

OIIK-1: Crioco0eH ucno/1b30BaTh H IPUMEHATh (PyHAaMEHTAJIbHbIC U NIPHKJIAJHbICe MeJULMHCKUE,
€CTeCTBCHHOHAYYHbIC 3HAHUS 1151 IOCTAHOBKH U PellleHHsI CTAHAAPTHBIX U HHHOBAMOHHBIX 32124
npo¢ecCHOHAIBHOI 1eATeJIbHOCTH

3HaTh:

Jnsa npoctrxenust OIIK-1.1 3HaTh: 0COOEHHOCTH OpPraHU3aluy eCTECTBEHHOHAYYHBIX HCCIIEI0BaHMIA; 6a30BbIe
TEOPETUIECKUE 3HAHUS 1O (PU3HUKE; CMBICT OCHOBHBIX TEPMUHOB U MOHATUN (PU3UKK; METOIBI M CIIOCOOBI MOTYICHHUS U
OCBOCHHS MaTepuaia 1o gpusnke; o GU3NIECKUX MPOIIECCax, MPOUCXOSIINX B OKPYKAIOIIEM MUPE H, B YaCTHOCTH, O
(huzmIecKuX mpoIeccax, COMPOBOKIAIOMINX MPO(HECCHOHATIBHYIO eI TETHHOCTD;

Jis noctmxenns OIIK-1.2 3HaTh: OCHOBHEBIE ITpaBMIIa 0(OPMIICHHS MaTepHaioB M PE3yIIbTaTOB JIAO0PATOPHBIX
WCCIIEI0BAHUI; TIpaBmiIa 0popMIICHHS TaOJIHII, CXEM, PUCYHKOB M YepTeKel B HAYIHBIX OTUETaX; IPABUIIA U CIIOCOOBI
BBIYMCIICHUS TOTPEITHOCTEH MOTy4eHHBIX JAaHHBIX; O PA3MEPHOCTAX (PU3UIECKUX BENUYUH.

YMmers:

Jnsa noctrxenust OIIK-1.1 ymersb: 23 QpekTHBHO OpraHu30BaTh PabOTY M0 U3YUEHHUIO OTIPEICIEHHI U 3aKOHOB €CTECTBEHHBIX
Hayk;

Jis noctmxenus OITK-1.2 ymMeTs: monb30BaThCs TEOPETHUECKUMHY 3HAHUS U MIPAKTUYECKUMH HaBBIKAMH, TOIYYEHHBIMU B
paMKax u3ydeHHs oOIIeH (U3UKH; IIPOTHO3UPOBATH MOCIEACTBUS (PH3NUECKUX MTPOLIECCOB MPOUCXOIAIIHNX B
podeccHOHABHOM e TeTPHOCTH; aHAH3UPOBATH ITOYydeHHBIE IKCIIEPIMEHTAIBHBIE JaHHBIC; TPAMOTHO,
MOCJICIOBATENIBFHO U JIOTHYHO O(OPMHUTE Pe3yabTaThl Pa0OTHI

Baanernb:

Jlisa noctmxenns OITK-1.1: HaBBIKaMH CaMOCTOSATETIBHOM PaOOTHI ¢ YIeOHOW M HAYIHOM TUTEpaTypoii; 6a30BEIMHU
TEOPEeTUYECKUMHU 3HAaHUSMU U HaBBIKAMH Ja0OPaTOPHBIX UCCIeA0BaHU B 001acTH GU3UKY; HOHATUIHBIM anmapaTomM
(hM3MKH; HABBIKOM TPAaMOTHOTO TIPECTABIICHUS PE3YIBTATOB HCCIIEIOBAaHNI 1 HABBIKOM O(OPMIICHUSI OTYETOB T10
nabopaTopHBIM paboTam

s noctmxenns OITK-1.2: ucnonb30BaHus MOHATHIHHOTO anmnapaTta GU3NKH B MPOPECCHOHATBHON eI TETbHOCTH; HABBIKOM
TPaMOTHOTO TIPE/ICTABIICHHS PE3YJIbTATOB UCCIICOBAHUI M HABBIKOM O(POPMIICHHS OTYETOB IO JTA00PaTOPHBIM padoTam
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B pe3yabTaTte ocBOeHUS AUCHMIIMHBI 00y4alOLIMiics J0KeH

3.1

3HaTh:

3.1.1

0COOCHHOCTH OpTaHW3aIM{ €CTECTBCHHOHAYYHBIX HCCIIEA0BAHNI; OCHOBHBIC MIPABIIIa 0(OPMIICHHS
MaTepHaJioB U Pe3yNbTaTOB JTa0OPATOPHBIX UCCIEAOBAHNUIT; paBIiIa 0OPMIICHHS TaOJIHII, CXEM, PUCYHKOB U
gyepTexkel B HaydHBIX OTUETaX; MpaBUiIa U CIIOCOOBI BBIYHUCIICHUS TOTPEITHOCTEH MOTy4eHHBIX JAHHBIX; O
pa3MepHOCTAX (PU3NYECKUX BEIMUHH; 0a30BbIe TCOPETHUECKHE 3HAHUS 1O (PU3HKe;

TECOPETHUYCCKHUE OCHOBBI, OCHOBHBIC ITOHATHUA, 3aKOHBI 1 MOACIN qJI/ISI/IKI/I; MCTOIbI U CIIOCOOBI MOJy4€HUs U
OCBOCHU MaT€pHralia 1o (bmmce; 0 (I)I/IBI/I‘{GCKI/IX npoueccax, NporuCxXoadauX B OKPYXaroeM MUpPE U, B
YaCTHOCTH, O (I)H3H‘I€CKI/IX Tporeccax, COMPOBOKIAOMINX HpO(I)eCCI/IOHaIILHyIO JCATCIIBHOCTD,

3.2

Ymern:

3.2.1

3¢ QEKTUBHO OPraHU30BaTh pabOTy 10 N3YUCHUIO OIIPEICIICHNH 1 3aKOHOB €CTECTBEHHBIX HAyK; IPAMOTHO,
MIOCJICIOBATENBHO U JIOTHYHO OOPMHUTE pe3yIbTaThl PaOOTHI,

322

MTOJIB30BATHCS B IPO(ECCHOHATIBHON AeATETbHOCTH TEOPETHUSCKUMH 3HAHNSAMHA U IPAaKTHICCKIMHU HAaBBIKAMH,
MIOJy4eHHBIMU B PaMKaxX U3ydeHUs (PU3UKH;

323

MOHNMAaTb, H3JIaraTh ¥ KPUTHYECKH aHAN3HPOBATH 0a30BYI0 00MMIe(hH3HIECKYI0 HH(POPMAIIHIO; TOIH30BaThCS
OCHOBHBIMHM TTOHATHSIMH, 3aKOHAMH ¥ MOZENISIMU (PU3MKH; TPOTHO3UPOBATD TTOCIIEACTBHS (PU3UUECKHX
HPOIECCOB MPOUCXOISIINX B MPO(ECCHOHAIBHON NesSTENbHOCTH; aHAIM3UPOBATh IIOJIydEHHbIE
9KCTIEpUMEHTATbHBIC TAHHBIE

33

Baanernb:

33.1

HaBBIKaMH CaMOCTOATENBHOM pabOTHI ¢ yaeOHOH 1 HayqHOI! TnTepaTypoit; 6a30BEIMHU TEOPETHIECKUMHU
3HAHUAMH U HaBBIKAMH JJA00OPATOPHBIX UCCIETOBAHUH B 00JIaCTH (DU3HUKH;

332

HCTIONIF30BaHMS OHATHIHOTO anmapaTa GH3UKH B TPOPECCHOHANBEHOMN eI TeTFHOCTH; HAaBBIKOM TPAaMOTHOTO
TPE/ICTABICHHS PE3yIbTaTOB HCCICIOBAHNI U HABBIKOM O(OPMIICHHS OTUETOB IO JTAO0PaTOPHBEIM paboTam;

333

MeToaMu 00pabOTKH M aHAJIM3a SKCIEPHMEHTAIBHOM 1 TeOpeTHIeCKOH (GU3NIecKoi HHpOpMAIUN

4. OFLEM JUCUMILIMHBI (MOLY.JIST)

O6wwasn TpyaoemKocTb 6 3ET

YacoB 1o yueOHOMY IJIaHy : 216 Bunpl KOHTpOIS B ceMecTpax:

B TOM YHUCIIC

AyIUTOPHBIE 3aHATHS : 96 9K3aMEHBI 2
camocTosTenpHas pabora : 84,5 3aueThl 1

4acoB Ha KOHTPOIIb : 18
KOHTaKTHas pabora: 113,5

HKP: 0

5. CTPYKTYPA U COEP)KAHUE JUCIHUILIMHBI (MOLYJIST)

Kon
3aHATH

HaumeHoBaHuUe pa3/1esioB U TeM /BU/ 3aHATHSA/ Cemecrt | Hacos Jlntepartypa
p / Kype

Pazgen 1. ®uznyeckne ocHOBbI MeXxaHUKH. MosiekyasipHas pu3nka u
TepMOAMHAMMKA
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1.1 [penmer ¢usnku. MexaHuka u ee CTpykTypa. Moienu B MeXaHuKe. 1 8 JI1.1J11.2 JI1.3
CuctemMa otcueta. Tpaekropus, JIMHA ITyTH, BEKTOP MIEPEMEICHNSI. J1.4J12.1 J12.2
Cxopoctb. Yckopenue. Kunematnka BpamareabHOro ABMkeHus . [lepBbiii J2.3712.4 J12.5
3axoH Herorona. Cuna. Mexanunueckue cuctembl. Macca. Mmmynsc. J2.6 J12.7 J12.8

Bropoii 3akon Hetorona. [IpyuHIMn HE3aBUCUMOCTH JI€HCTBUSI CHIL.
Tperuii 3axoH HpioToHa. 3aKOH COXpaHEHHs] UMITYIbCA. 3aKOH JIBHYKEHUS

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2

nenTpa Macc. Criel B MeXxaHuKe. PaboTa, sHeprist, MOIIIHOCTb. JI3.3
Kunernueckas U oTeHIMAIbHASI SHEPTUSI MEXaHUYECKOU CHCTEMBI. 01022333455
3akoH coxpaHenus sHepruu. Coynapenus. [loreHIMaabHOE MOJIE CUIL. 26 27
IMone cun Tsrotenust. Kocmudeckue ckopocTi. MOMEHT MHEPIIHH.

Kunermueckas sHeprus BpameHns. MomeHT cuibl. OCHOBHOE ypaBHEHHE

JIMHAMUKH BPaIaTeIbHOTO JABIKEHUS TBEPAOTO Tena. MOMEHT UMITy/Ibca

1 3aKOH ero coxpaneHus. COmocTaBlIecHUE OCHOBHBIX BEJTHYHH H

COOTHOIICHHH JUI TIOCTYMAaTSIFHOTO ¥ BPAIIaTeIIbHOTO JIBIKCHUS Tela.

[IpeobpaszoBanus ["amunes. [Tocrynate JitHmTelHA. [IpeodpazoBanus

Jlopennia. OCHOBHBIE COOTHOLICHUS PENIITUBHCTCKON AUHAMUKH. /JIek/

1.2 CTaTHUCTUYECKUI U TEPMOAMHAMHUYECKHI METObI HCCIAEIOBAHNS. 1 8 JI1.1 J11.2
Tepmoannamuyeckas cucrema. TemnepaTypa. Mojenb uaeansHOro rasa, J.3J12.1 J12.2
OCHOBHBIE 3aKOHBI U/ICAJIBHOTO ra3a. Y PaBHEHUE COCTOSHUS UIEAIbHOIO J12.3J12.4 J12.5
raza. OcnoBnoe ypasauenne MKT uneansHoro raza. Cpeassis J2.6 J12.7 J12.8

KBaJIpaTU4HAasi CKOPOCTb MOJIEKYJT MJIealIbHOTO ra3a. 3akoH Makcsesia o
pacmpeneneHnl MOJIEKYI HIeaIbHOTO Ta3a Mo ckopocTsiM. CKopocTH
XapaKTepU3YIOIHe COCTOSIHHE UICaTIbHOTO Ta3a. bapomerprueckas
¢dopmyna. Pacnpenenenue bonpimana. Cpeanss anuHa cBOOOIHOTO
npoOera Mosekyi. Spnenue nepeHoca. TemonpoBonHOCcTh. Jduddy3us.
Bryrpennee Tperne (BI3K0CTh). BHYTpeHHSS 3HEpTust
TEPMOJANHAMHYECKOH cucteMbl. Uncno creneneit cBo0o1bl. 3aKoH
BonbliMaHa 0 paBHOMEPHOM pacIpeesieHud SHEPTUH 110 CTENEHIM
cBoOoxel. [lepBoe Hawamo TepMoauHaMuKH. PaboTa rasa mpu ero
pacmmpernu. TemmoeMKocTs. MomsipHas TEINIOEMKOCTh TP MOCTOSHHOM
obbveme. MosipHasl TEII0EMKOCTh NP MOCTOSIHHOM JIaBJICHUU.
VYpaBHenue Matiepa. M3omnporieccol. AnrabaTraeckuii porecc. Padota
rasa B aguabaTmdeckoM mporiecce. [1oJuTponnIecKue mpoIiecchl.
Kpyrosoit nmpomnecc (nukin). KITJ] kxpyrosoro nporecca. O6paTuMslii u
HeoOpaTUMBIi1 Iponiecchl. DHTponusl. Vi3MeHeHHe SHTPOIUHU.
CraTtnucTudeckoe TOJIKOBaHHE SHTponHu. [Ipomeccsr Bo3pacTaHust
sHTponuu. Bropoe Hauano TepMoauHaMUKU. TpeTbe HavaIo
TepPMOJAMHAMUKH. TeIIOBbIE IBUTaTEIN U XOJOIUIbHBIC MALITMHEL.
Teopema Kapno. [uxi Kapno. Ypasueue Ban-nep-Baanbca. M3o0Tepmbl
peaNbHBIX Ta30B. BHyTpeHH: S5HepIHs peanbHoro ra3a. JKuakocTd u ux
onucanue. [ToBepxHocTHoe HaTsmKeHne. CMaunBanue. Kpucraminueckue
U aMopQHBIE TBepAbIC Tena. THITBI KPUCTAILIOB. TEMI0eMKOCTh TBEPIBIX
Ten. VI3MeHeHne arperaTHeIX COCTOsTHUH. dDa30BbIe epexoIbl.
Huarpamma cocrosnus. YpasHenue Knanelipona-Knaysuyca. Ananus
JarpaMMsl coctostHust. /JIex/

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
3.3
313233 5435
56 07

1.3 Perrenue 3a7a4 mo MexaHuke MatepuaibHoit Touku /TIp/ 1 6

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3J12.4 J12.5
J12.6 J12.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
3.3
3103233 5435
56 07
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1.4 Pemrenuie 3a1au mo mexanuke TBepaoro tena /I1p/ 1 4

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01052053 54 35
26 37

1.5 Pemienue 3a1a4 no MoseKymsipHO# (usuke u Tepmoaunamuke /IIp/ 1 6

JI1.1J11.2
JI1.3J12.1 J12.2
2.3 J12.4 J12.5
JI2.6 J12.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
3.3
313233 54 35
356 07

1.6 W3mepenns, ommOKy M3MepeHnii, 00paboTka pe3yIbTaTOB H3MEPEHHH. 1 4

W3mepenne muHeiHBIX BenmuauH. O0paboTKa MPSIMBIX M KOCBEHHBIX
H3MepeHHid. YIpa)KHEeHUs 10 pacuery omrdok. MeToa HauMeHbIINX
KBapatoB. /J1ab/

JI1.1J11.2
JI1.3J12.1 JI2.2
2.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
013233 54 35
26 07

1.7 JlaGopaTOpHBI NPAKTUKYM 10 KHHEMATHKE, THHAMHUKE 1 MCXaHUIECKUM 1 4

KoJiebanusam /J1a6/

JI1.1 J11.2
JI1.3J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01223334035
96 37

1.8 JlaGopaTopHbIi MPAKTUKYM 10 MOJIEKYISIPHON (U3HKE U 1 8

TepMoauHaMuke /J1ab/

JI1.1 J11.2
JI1.3J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2

J13.3
313233 54 55
36 37
1.9 Kunemarnka. /lnHaMHKa MaTepHaIbHON TOUKH. PaboTa U SHEprHs. 1 25,3 JI1.1J11.2
MexaHnKa TBEpAOTO Tesa. DIEMEHTHI CIEeHAIbHON TeOPHU JI1.3J12.1 J12.2
OTHOCHUTEIILHOCTH. MOJIEKYISIPHO-KUHETHYECKAs! TEOPHsI UJICATbHBIX J2.3712.4 J12.5
ra3oB. TepmoauHaMuka. PeasbHbIe Ta3bl, )UIKOCTH U TBepable Tena. /Cp/ J2.6 J12.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01352053 54 35
26 27
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1.10 | IToaroToBka k 1ab0paTOPHBEIM paboTaM: 03HAKOMIIEHHUE C 1 28 JI1.1J11.2
TEOPETUYECKUMHI OCHOBAMH, YCTPOHCTBOM U MPUHIIMIIOM PabOThI JI1.3J12.1 J12.2
YCTAHOBKH, TNIAHOM 3KCIIEPUMEHTAJIBLHOTO UCCIIEI0BAHNUS, TIOJITOTOBKA J12.3J12.4 J12.5
3arOTOBKH OTYETA. JI2.6 J12.7 J12.8
BrmonaeHne pacdeToB o 06pabOTKe Pe3yIbTaTOB U3MEPEHHH], J12.9J12.10 JI2.11
CPaBHEHHUIO C TEOPETUYCCKUMHU MOJICIISIMH, HATJISTHOE MPEACTABICHHUE JI2.12J13.1 JI3.2
pe3ynbTaToB B (hopMe TabunI U TpadHuKOB, MOATOTOBKA OTYETOB TI0 JI3.3
naboparopHeM paboTam. /Cp/ 3132335435

26 27
Pa3gen 2. DiekTpu4ecTBO U MATHETU3M

2.1 Dnextpuueckuii 3apsia. 3akoH Kynona. HanpspkeHHOCTB 2 6 JI1.1J11.2
anekrpocrarndeckoro noiist. [lorok Bekropa E. [Ipuniun cyneprnosunuu J.3J12.1 J12.2
anekTpocrarnyeckux nojeil. Teopema [Maycca. Llupkynsus BekTopa J2.3J12.4 J12.5
HanpsbkeHHOCTH. IloTeHnnanbHas sHeprus 3apaaa. [lorennuan JI2.6 J12.7 J12.8
AIEKTPOCTATUYECKOTO T0JIs. Pa3HOCTh MoTeHInanoB. CBiI3b MEXITY JI2.9 J712.10 JI2.11
HaIpsHKEHHOCTHIO U TOTEHIHAJIOM. DKBUIIOTEHIIUAIbHBIE TIOBEPXHOCTH. JI2.12J13.1 JI3.2
ITpumeps! pacdera HanboIIee BaKHBIX CHMMETPIYHBIX J3.3
JJIEKTPOCTATUUECKHX TOJIEH B BaKyyMe. DJIEKTPOCTATUIECKOE TOJIE B 0122233435
nuanextpudeckoil cpene. [lonspuzoBanHocTs. [{uanekTpuueckas 26 37
MIPOHUIIAEMOCTB CpeIbl DIEKTPUIECKOE CMEIIEeHHE. Y CIIOBHS Ha TPaHHUIe
paszena AByX AuaIeKTprueckux cper. Cernerosnekrpuku. [IpoBoaHuku
B DJIEKTPOCTATHYECKOM I0JIe. DIEKTPOEMKOCTh. KoHIeHCaTOPBI.

CoeuHEeHNs KOH/ICHCATOPOB. DHEPIUs CHCTEMBI HETIOBIDKHBIX
TOYEYHBIX 3apsI0B. DHEPIUS 3apsDKEHHOTO YeIMHEHHOTO IIPOBOTHHKA.
DHeprus 3apsLKeHHOTO KOHIEHCaTopa. DHEPIUs dIeKTPOCTaTHYECKOTO
11oJ1s1. [IoCTOSIHHBIN ANIEKTPUUECKU TOK, CHJIa U IUIOTHOCTD TOKA.
CropoHHUE cuIlbl. DIEKTPOABIIKYILAS CUIA U HalpsbkeHue. 3akoH Oma.
Onextpuueckoe conporusieHue. COmpoTUBICHNE COSANHEHHS
MIPOBOJIHUKOB: TeMmnepaTypHasi 3aBUCUMOCTb COIIpOTHBIEHUs. PaboTa u
MOIIHOCTh TOKa. 3akoH Jlxkoyns—Jlenua. 3akon OMa Juisi HEOJHOPOAHOTO
yuacTka reru. [Ipasuna Kupxroda s pa3seTBieHHBIX Hemeid. /JIex/

2.2 OCHOBHBIE 0COOGHHOCTH MarHUTHOTO ToJIs1. Pamka ¢ TokoM. 2 6 JI1.1J11.2
Hanpasienue MarHuTHOTO 10JIsl. BeKTOp MarHuTHOM MHIYKIMH. Makpo JI1.3J12.1 J12.2
TOKH U MUKPOTOKHU. CBSA3h MEX/IYy BEKTOPAMHU, XapaKTEPU3YFOLTUMHI J2.3712.4 J12.5
MarauTHoe nose. [Togo0ue BeKTOPHBIX XapaKTEepHUCTHK JI2.6 J12.7 J12.8
3NEKTPOCTATHYECKOTO ¥ MATHUTHOTO ToJiel. 3akoH buo—CaBapa-— JI2.9 J12.10 JI2.11
Jlamtaca. MarHuTHOe 1oJjie NpsAMoro Toka. MarHUTHOE 1oJie B LIEHTpe JI2.12J13.1 J13.2
KpYroBOTo TOKa (coleHounna). 3akoH Amriepa. Bzaumoerictpue JI3.3
HapaJuIeNbHBIX TOKOB. MarHUTHAs OCTOSIHHASL. EMHUIEI MATHUTHOH 313233 354 35
WHAYKLIUY HAPSHKEHHOCTH MAarHUTHOTO 10JIs1. MarHuTHOE MoJie 26 27
cBoOomHO mABmKymmerocs 3apsaa. Cua JlopeHna. J[BmkeHne 3apsyKeHHBIX
9acTHI] B MAarHUTHOM Toste. D dext Xoimta. Teopema o DupKysamn
Bexropa B. Ilorok Bekropa MaruuTHOM uHIyKuuu. Teopema I'aycca nist
MarHUTHOTO 110Jis B BakyyMe. Cuctema ypaBHeHuil MakcBesnia s
AIIEKTPOMArHATHOTO TOJsL. BuxpeBoe anekrprudeckoe moje. Tok
cmemmenns. [lomnas cucrema ypasaernit Maxcsemna. Omsiter @apanest.
3axon @apanes. D/1C MHIYKIIMM B HETIOABUKHBIX MIPOBOJAHUKAX.

Bpamienune pamku B MarHuTHOM T1oJie. Buxpessie Toku (Toku Dyko).
WNupykTuBHOCTH KOHTYpa. CaMoMHAYyKIMA. B3aumHas nHyKius.
TpanchopmaTopsl. DHEPTHst MATHUTHOTO MOJIsl. MarHUTHBIE MOMEHTHI
9JIEKTPOHOB U aTOMOB. [{ua- u mapamaraeTuky. HamMmarauaeHHOCTb.
MarauTHOE TI0JIe B BemecTBe. DeppoMarHeTHky 1 UX cBoicTBa. /JIek/
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23 Pemenue 3amaq no anexrpocraruke /I1p/ 2 4

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01052053 54 35
26 37

2.4 Perienue 3a1a4 Mo BEIYMCIEHUIO XapaKTEPUCTUK MIOCTOSTHHOTO 2 4
anexTpudeckoro Toka /TIp/

JI1.1J11.2
JI1.3J12.1 J12.2
2.3 J12.4 J12.5
JI2.6 J12.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
3.3
313233 54 35
356 07

2.5 Pemenne 3a1a4 Ha BEIYHCIICHHUE XapaKTEPUCTHK MAaTHUTHOTO OIS U 2 4
MarHUTHBIX sBIeHui /T1p/

JI1.1J11.2
JI1.3J12.1 JI2.2
2.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
013233 54 35
26 07

2.6 JlaGopaTOpHBIi IPAKTUKYM IO 3IeKTpudecTBy /J1ab/ 2 2

JI1.1 J11.2
JI1.3J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01223334035
96 37

2.7 JlabopaTopHbIi MPaKTUKYM 1O MarHeTu3my /J1ad/ 2 2

JI1.1 J11.2
JI1.3J12.1 J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
J13.3
3132335435
56 07

2.8 JlaGopaTOpHBIi MPAKTHKYM TI0 3JIEKTPOMATHUTHBIM KosiebanusaM /J1ab/ 2 2

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01352053 54 35
26 27
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2.9 DneKkTpocTaTUKa. DNeKTpoAuHaMuKa. MarsetusM. DiIeKTpOMAarHUTHBIE 2 3 JI1.1J11.2
konebanus /Cp/ JI1.3J12.1 J12.2
JI2.3J12.4 J12.5
J12.6 J12.7 J12.8
JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
3132335435
26 27
2.10 |IloaroroBka Kk 1abOpaTOpHBIM paboTaM: 03HAKOMJIICHHE C 2 11 JI1.1J11.2
TEOPETUICCKUMH OCHOBAMH, YCTPOHCTBOM M MPUHIMIIOM PadOThI J.3J12.1J12.2
YCTaHOBKH, IIJIAHOM 3KCIEPUMEHTAIILHOTO UCCIIEA0BaHUs, IOAIOTOBKA JI2.3J12.4 J12.5
3aroTOBKH OTYETA. J12.6 J12.7 J12.8
BerimosiHeHue pacueToB o o0paboTke pe3yabTaTOB U3MEPEHHIA, JI2.9J12.10 JI2.11
CPaBHEHHUIO C TEOPETUUECKUMHU MOJICISIMH, HATJISIIHOE TPE/ICTABIICHHUE JI2.12J13.1 J13.2
pe3ynbTaToB B hopme TabiuIl ¥ TpaHKOB, TOATOTOBKA OTIETOB 110 J3.3
naboparopHbM paboTtam. /Cp/ 3132335455
26 07
Pazgen 3. BoiHoBasi 1 KBAaHTOBasi ONITHKA
3.1 Konebanus. OOmuit moaxo/1 K M3ydeHUIO KOJIeOaHUH pa3InaHON 2 4 JIT.1J11.2
¢m3udeckoit mpupoasl. 'apMoHIIecKkre KoJIeOaHns 1 UX JI1.3J12.1 J12.2
xapakrepuctuku. JJuddepennnansnoe ypaBHEHHE TaApMOHUYECKUX J2.3J12.4 J12.5
KosiebaHui. DKCIOHEHITHaIbHas (popMa 3aIHCH TAPMOHHYECKUX J2.6 J12.7 J12.8
Kosrebanmii. MexaHndeckne rapMOHHYECKHe KoyleOaHus1. DHEepTHs J12.9J12.10 J12.11
MaTepuaIbHOIl TOUKH, COBEPIIAOMCH TapMOHIYECKUE KOJICOaHNUsI. JI2.12J13.1 JI3.2
lMapmonmnueckuii ocuusuiarop. IpykuHHbIi MasTHUK. MaTtemaTu4eckuii JI3.3
MasTHUK. OU3HYECKUN MASTHUK. DIICKTPUICCKUH KOIeOaTeNbHbINH 0132333455
koHTyp. Craanu KosrebaHMit B HACATH3HPOBAaHHOM KOJIE0aTEIEHOM 26 07
koHType. CBOOOIHBIE TapMOHUYECKHE KOTIeOaHUs B KoJIeOaTeIbHOM
koHType. Clio’keHne TapMOHUYECKUX KoJieOaHuil. buenus. 3aTyxatomme
konebanus. JJuddepennuanbHoe ypaBHEHHE CBOOOTHBIX 3aTYXAIOMIHX
Koye0aHuii MMHEeHOW cucTeMbl. JlekpeMeHT 3aTtyxanus. JloOpoTHOCTh
KosebarenbHOM cucteMbl. [IpuMepbl CBOOOTHBIX 3aTyXaIOMUX
kosieOannii. BerHykneHHble koeoanus. Pezonanc. [TepeMeHHBIH TOK.
JlelicTByromiee 3HaYeHHE MTEPEMEHHOTO TOKa. MOIIHOCTE, BbIeNsseMas B
LY IEPEMEHHOr0 ToKa. BonHoBoi mponecc. Ypyrue BoJIHbL. YIIpyras
rapMoHuueckas BosHa. beryme Bonasl. PazoBast ckopocTs. BonHoBoe
ypaBHeHue. [IpuHImn cynepro3uiy. ['pymmoBas ckopocTb.
Wnrepdepenmus BoaH. CTOSUIE BOIHBL DIEKTPOMATHUTHBIC BOJIHBIL.
[TonepeyHOCTD ANEKTPOMArHUTHBIX BOJH. DHEPIHUS JIEKTPOMArHUTHBIX
BOJIH.
Wnrepdepenmus ceeta. Judpaxuns cera. [lucnepcus cera.
Ionspusanus ceera. TemnoBoe u3nyuenue. 3akon Kupxroda. 3axon
Credana-bompimMana, 3axoH Buna. CieKkTp TEIUIOBOTO HU3ITy4CHHS,
¢dopmyna [Tnanka. ®otodpdekt, 3akonsl poTtoddderra. PoTOHHI,
¢dopmyna DitHmteltHa 11 oTo3pdexra. Vmmynsc GOTOHOB 1 1aBIICHHE
cBera. D¢ dexr Komnrona. /Jlek/
3.2 Perrenuie 3a7a4 Mo BOJHOBOM M KBaHTOBOM ontuke /T1p/ 2 4 JI1.1 J11.2
JI1.3J12.1 J12.2
2.3 124 J12.5
JI2.6 J12.7 J12.8
J12.9J12.10 J12.11
JI2.12J13.1 JI3.2
JI3.3
2122233435
26 07
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crp. 10

33 JlaGopaTOpHBIi IPAKTHKYM II0 BOJIHOBOH ontuke /JIa6/ 2 6

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01052053 54 35
26 37

34 JlaGopaTopHBIN MPAKTUKYM IO KBAHTOBO# onTuke /J1ab/ 2 4

JI1.1J11.2
JI1.3J12.1 J12.2
2.3 J12.4 J12.5
JI2.6 J12.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
3.3
313233 54 35
356 07

35 Konebanwns u BonHEL. BonHOBas kBaHTOBas ontuka. /Cp/ 2 8,2

JI1.1J11.2
JI1.3J12.1 JI2.2
2.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
013233 54 35
26 07

3.6 INoaroroBka k mabopaTopHBIM paboTaM: O3HAKOMIIEHHE C 2 9
TEOPETHYECKMMH OCHOBAMH, YCTPOHCTBOM U MPUHLIMIIOM PaOOTHI
YCTaHOBKH, IUTAHOM SKCIIEPUMEHTAIBHOTO HCCIICIOBaHMS, TOTOTOBKA
3aTOTOBKH OTYETA.

Brimonnenne pacuetoB mo 06paboTKe pe3ynbTaTOB U3MEPEHHH,
CPaBHEHUIO C TCOPETHYECKUMH MOJICIISIMH, HAITIAHOE MIPEICTaBICHHE
Pe3ynbTaToB B (hopMe TabIHI] ¥ TPAhHKOB, TOJTOTOBKA OTIETOB I10
nmaboparopHbeM paboTtam. /Cp/

JI1.1 J11.2
JI1.3J12.1 J12.2
J12.3 J12.4 J12.5
JI2.6 JI2.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01223334035
96 37

Pa3nen 4. Unast koHTaKkTHas padora

4.1 WunuBuayanbHble KOHCYIBTAIMH, TeKyIIHi KOHTpob /UKP/ 1 6,7

JI1.1J11.2
JI1.3J12.1 J12.2
J12.3J12.4 J12.5
J12.6 J12.7 J12.8

JI2.9 J12.10 JI2.11
JI2.12J13.1 JI3.2
3.3
3103233 5435
56 07

4.2 VHnuBrayanbHBIe KOHCYIBTAINH, TeKyIHit KoHTpotb /TKP/ 2 10,8

JI1.1J11.2
JI1.3J12.1 JI2.2
J2.3 124 J12.5
JI2.6 JI2.7 J12.8

J12.9J12.10 JI2.11
JI2.12J13.1 JI3.2
JI3.3
01032053 54 35
26 27

6. POHJ]I OIEHOYHbBIX CPEJACTB
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6.1. IlepeyeHb BH/I0B OLICHOYHBIX CPEACTB

OTuer 1o MpaKTHYECKUM 3aJaHUsIM (perIeHne 3a/1a4 U3 MPEUI0KSHHOTO CIHCKA 3a/1ad ¥ YMEHHE OOBSICHUTD X0 pelIeHus 1-
2 3a/1a4 U3 TEMBI).

Ot4eT 1o 3aaHUsM J1a00paTOPHON paboThI (IOKYMEHT, KOTOPBIH COJEPKUT CUCTEMaTU3NPOBAHHbIE JaHHbIE O JIa00PaTOPHOH
paboTe, OIICHIBACT IIENH, 3a/1a9H, KPATKYIO TEOPHIO, HCIIOJIB3YEMYIO B 1a00paTOpHOH paboTe, X0 1abopaTopHOH paboThl,
pacdeTsl, pe3ylbTaThl H BBIBOJBI, OTYIEHHBIEC B X0€ JaO0paTOpHOI paboTEI).

KoHTponbHbIE BONPOCHI.

6.2. TunoBbIe KOHTPOJBbHBIC 3aIaHUA U HHBIC MaTCPHUAJIBI JIAA TEKyH.leﬁ arrecTalnmuu

Tunossle 3amanusa

1. Bo cKkoNBKO pa3 IIOTHOCTH BO3IyXa, 3aIOJHSIONIEr0 MOMENIeH e 3MMOM TIPH 3aJaHHOH TeMItepaType, OOJIbIIIe ero
IUIOTHOCTH JIETOM TIpU JaHHOM Temriepatype? /laBieHue ra3a MOXKHO CUUTATh MOCTOSHHBIM.

2. [Tpu mogbeme BepToJIeTa HA HEKOTOPYIO BEICOTY OapoMeTp, HaxXOIIuiica B ero KaOuHe, N3MEHHI CBOE MTOKa3aHue Ha
HEKOTOpoe 3HaueHue. Ha kakoi BBICOTE JICTUT BEPTOJICT, €CITU Ha B3JICTHOH IUIOIIAAKe OapOMETp MOKAa3bIBaJ H3BECTHOE
3HaveHne? TemrmepaTypy BO3oyxa CUUTATh TOCTOSHHON M N3BECTHOM.

3. Ompenenute yAeIbHYIO TEINIOEMKOCTD IIPH MOCTOSHHOM JaBJICHHU KHCIOPOJA.

4. Kucnopoa Maccoil m HarpeBaroT IpH NOCTOSIHHOM JAaBiieHnd. HadanbHast 1 KOHEUHas TeMIepaTypsl AaHbl. OnpenenuThb
HM3MEHEHUE BHYTPEHHEH SHEPIUM rasa.

5. neanpHas TeruioBas MaminHa, paboTaromast mo mukiry KapHo, coBepiiaeT 3a OJJiH UK HEKOTOPYIO PaboTy.
TemnepaTypa HarpeBatellsi U TEMIIEPaTypa XOJIOAWIbHIKA U3BECTHBI. HaliinTe KOIMYecTBO TEMIOTHI, OTAaBAEMOE MAIIMHON
3a OJIMH LIUKJI XOJOJUIBHUKY.

6. JIBa paBHBIX OTPHIATENBHBIX 3apsAaa HAXOAATCS Ha 3aJaHHOM PACCTOSIHUH APYT OT Apyra. OnpenenuTe HanpskeHHOCTD
HOJISI B TOUKE, PACIIOJIOKEHHON Ha HEKOTOPOM PACCTOSIHUH OT 3apsI0B.

7. C xakoil CKOPOCTBIO IOJKEH IBUTATHCS DIIEKTPOH, YTOOBI €ro UMIYJbC ObUT paBeH UMIYILCY (POTOHA € 3aJaHHON ATTMHOM
BOJIHBI?

8. JImrHa BOJTHBI CBETa, COOTBETCTBYIOIIASI KpacHOU TpaHuIle GoToddderTa, st HEKOTOPOTO METaslia, paBHa HEKOTOPOit
JUTiHE BONHBL HaiiTu paboTy BBIX0/a 3JEKTPOHOB U3 METajjla © MAaKCUMAJIbHYIO CKOPOCTD DJIEKTPOHOB, BEIPHIBAEMBIX U3
3TOr0 METaJlla CBETOM C 331aHHON JAJTMHOM BOJIHBI.

9. Kaxoit m3oton ob6pasyercst u3 Topus mocie 4eTbipex aibda-pacnanoB U IBYX OeTa-pacmagoB?

10. DHeprus cBA3M s1pa, COCTOSIETO U3 TPEX MPOTOHOB U YETHIPEX HEHTPOHOB, U3BecTHA. OIPEeTHTh Maccy
HEUTpanpHOro aroma, 00J1a1atoIero 3TUM SIIPOM.

TunoBkIe BOIPOCH! IT0 KOHTPOJIEHBIM padoTaM

1. 3aBHCHT JIM TIEPHOJT KOJIeOaHUH (PU3NIECKOTO MasSTHHKA OT €r0 Macchl?

2. Cdopmynupyiite Teopemy I'toiireHca-1lTeiHepa.

3. Kak BIUsIIOT Ha TOUHOCTb ONpeJeNeHHs g KoJleOaHus TeMIepaTypsl, CHIa TPEHUs, aMILIUTyAa KoaeOaHuil
MasTHUKa?

4. [Mouemy ompezneneHne g MPOU3BOAUTCS 0o0Jiee TOYHO C TIOMOIIBIO 00OPOTHOTO, a HE MATEMAaTHUECKOTO MasiTHUKA?
5. Haiinute npuBeaeHHYIO IUIMHY M NEpUOJ KojeGaHuH (GU3MUECKOTO MasTHUKA, MPEICTaBIAIOMEro co0oii
OJITHOPOJHBIN CTepKEHb, UMEIOMMI 1IHHYy L 1 Maccy m, OABEIIEHHBIN 32 OJJUH U3 CBOUX KOHIIOB.

6. Kak Oynmer Bectn cebs (GM3MUECKUH MasTHUK, €CIH COBMECTHUTH TOUKY €ro IMoJBeca ¢ IEHTPOM Macc?

7. IIpu xaxoM paccTOSHHM OT I[EHTpa Macc A0 TOYKH IOJBeca Mepuo] KoiebaHui MasTHUKA MHUHUMAJIEH?

8. Uro moHMMAIOT NMoJ yriaoBoi ckopocThio? Kak HampaBiieH 3TOT BEKTOP U UYEMY PaBeH €ro MOAYNIb?

9. Kakast BenuurHa Ha3bIBA€TCSI MOMEHTOM MHEPLMU T€lNa OTHOCUTENBHO OCU? CKOJIBKO MOMEHTOB MHEPIMHM MOKET

MUMeTh JaHHOe Teno? UTo mpou30iier ¢ MOMEHTOM HHEPIUH, €CIIH OCh MePEMECTHTh NMapayieIbHO CaMOH cebe, yAaIssacs OT
Tena? 3 MHOKECTBA MapaJlIedbHbIX OCEH 4eM XapaKTepHa Ta, OTHOCUTEIbHO KOTOPOH MOMEHT MHEPIIMY MUHUMAaJEeH?

10. OTKyna cieayeT, 4TO MOMEHT MHEPIIMU Tella PaBeH CyMME MOMEHTOB MHEPLUH OTAENbHBIX ero yacteil? Kak ato
TIOJI0KEHHE MOYKHO HCIIOJIF30BATh IS BEIYMCICHUS MOMEHTA HHEPIINH TeN CIOXKHOH (hOPMBI?

11. JaiiTe onpeneneHue MOMEHTA CUJIBI, MOMEHTA MHEPLMHU, IMHEHHOIO U YITIOBOTO YCKOpeHUs. BriBeaure CBs3b
JIMHEHHOTO U YTJIOBOTO YCKOPEHUSI.

12. Kak cBsi3aHa CKOPOCTH pacnpocTpaHEeHHs KoJeOaHUi ¢ yIpYrocThI0 Cpemsl?

13. OOBsiCHITE BO3HIKHOBEHHE CTOSYNX BOJH. KakoBBI 0COOEHHOCTH CTOSIYMX BOJIH?

14. [Touemy crostuue BOJIHBI HE MEPEHOCST YHEPTUH?

15. Kak m3mensercst (ha3a 3ByKOBOH BOJHBI IIPU OTPA)XKCHUH OT IIPEISTCTBHSA?

16. OxapakTepu3yiTe pasindus MEeXIy KPUCTAUIMYECKUM M >KUAKUM COCTOSHUSMH OJHOIO M TOTO K€ BELECTBA C
TOYEK 3PEHHS: a) TEPMOJUHAMHKHY; 0) MOJIEKYIIPHO-KHHETHUCCKOH TEOPHH.

17. ITpumenumsel unu Het I u II Havana TepMoAMHAMUKY K IpolieccaM IUTaBlIeHUs U kpucrammianuu? OTBeT
obocHyHTeE.

18. INepeuncnuTe TepMOAMHAMUYCCKUE MTApAaMETPhI, H3MEHSIONIMECS TIPH IUIAaBICHUN U KPHCTAJUTN3AINH, YKaKUTE
HAaIpaBIeHUs ITUX U3MEHEHHH.

19. Kak u3mensiercst TeruioeMkocTh Cp  BeliecTBa, kakoBa BenudrHa Cp nipu ¢asoBom nepexonae I pona?

© ®I'BOY BO «Henl'V»




y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucruuinHb "Ou3uka" Mo HaIpaBICHUIO MOATOTOBKH (creruaibHocTH) 30.05.02

"MenuuuHckas 6bnodusuka" HanpaBieHHOCTH (mpodminro) MemumuHckas onodpmsuka GIT'BOY BO «Uenl 'Vy» crp. 12
20. JlaiiTe onpeneneHue MOHATUN «XUMHUYECKUH MOTEHIIMA» M «IHEPTUsl aKTUBALMU TEPMOJUHAMUYECKOU
CHCTEMBI».
21. Iloyemy MMeHHO pa3aHYHe XMMUYECKUX MOTEHIHAJIOB BEIIECTBA B KPUCTAIIMYECKOM H XKUAKOM COCTOSHUAX
00ycIoBIMBaET BO3MOXKHOCTH (ha3oBoro repexona I poma?
22. Ilepednciute U oxapakTepuszyiTe CTaJAUU U3MEHEHUs COCTOSHUS BELIECTBA IIPU HAIPEBE U OXJIAXKICHUU C TOUYKH
3peHHs: a) TEPMOJIUHAMUKHY; 0) MOJIEKYISIPHO-KMHETUYECKOI TEOpUH.
23. OOBsICHUTE IPUYMHBI H3MEHEHHS SHTPOITUH CHCTEMBI KPUCTAJUT -KHKOCTh IPH ITOBBIMICHUHN ¥ MOHIDKCHUH
TeMIICpPaTypHI.
24. OHTpomus ABIAETCS aAJUTUBHON BETHMYHHON; MEPEUUCINTE U OXapaKTepU3yHTe OTAENbHbIC YIEHBI SHTPOIUU
CHCTEMBI KPUCTAIINT-)KUAKOCTb.
25. UTo Takoe SKBUIIOTEHIIMAJIbHAS TIOBEPXHOCTH?
26. JloKkaxuTe OPTOTOHATBHOCTh CHJIIOBBIX JIMHUN WM 3KBUIOTCHIMANBHBIX IIOBEPXHOCTEH B 3JIEKTPOCTATUYIECKOM
noIe.
27. B uem oTiuune npoBOIHUKOB, MOIYIPOBOJIHUKOB U H30JIATOPOB?
28. DuU3NYECKUI CMBICI SHEPTUM aKTHBAIIMM HOCUTENEH B IMOJIYIPOBOIHHUKE?
29. Kak nBmkercst 2eKTpOH B OJHOPOJHOM MarHUTHOM moJje?
30. Kaxkas cBs3p Mexny siBineHueM Xoiia u cuioid Jlopenna?
31. Ormpenenure MoHATHE "MOJBHXHOCTH HocHTeNs 3apsana’. Kak cBi3aHa MoABMXXKHOCTH 3apsfa C
3IIEKTPOIPOBOANMOCTHIO BEIIeCTBA?
32. UYro Takoe MarHUTHAs BOCIIPUUMYHMBOCTh BEIleCTBa?
33. YeMm ornmyarorcst 1ua- U (peppoMarHuTHBIC BelecTBa?
34. Kaxkoif 3HaK MMeeT MarHUTHas BOCIPUIMYHBOCTG JUIS THAMarHETHKOB, TapaMarHeTHKOB, (epPOMArHETHKORB?
35. Kak cBsi3aHa MarHuTHas BOCIPUUMYHUBOCTh C MATHUTHOHN MPOHHUIIAEMOCThIO?
36. YeM (eppoMarHeTHKH OTIMYAIOTCS OT APYIUX BELIECTB?
37. Uro Takoe momen? Ilouemy deppomarseTnk pa3OouBaeTcst Ha JOMEHBI?
38. Kak npoucxoanT HaMarHUYNBaHUE (heppOMarHETHKOB?
39. Urto Takoe metis rucrepesuca? Kakue npuyuHbBI € BBI3bIBAIOT?
40. Kakne xonebanns Ha3pIBaroTCS 3aTyxaromumu? [loueMy MpOHWCXOINUT 3aTyXaHHE CBOOOIHBIX KOJIEOAHUH B
peanbHbIX KOHTYpax?
41. Uro moHMMAIOT 1o KOA(G(UIIMEHTOM 3aTyXaHus, JorapudmMuieckum nexkpemenTom? KakoBa CBsI3b MEXAy HUMHU?
42. Kakoii pa3psn Has3biBaeTcs anepuogudeckuM? UTo MOHMMAIOT MOJA KPUTHYECKHM 3HAYEHHUEM CONPOTHBIECHUS U
4yeMy OHO paBHO?
43. HauepTuTe cxeMy mocnenoBaTelsHOTO (TapaieabHOro) KOHTypa. OOBSICHUTE NMPOIECCH, IPOTEKAOIINE B
KOHTYpE MU MOJKIIOUEHNU K HEMY UCTOUYHHMKA IIEPEMEHHOTO HANPSKEHHSL.
44. Kaknm 00pa3oM ommCHIBacTCS CONPOTUBICHHE KOHTYpa IIEPEMEHHOMY TOKY?
45. Kak coOcTBeHHas yacToTa KOHTypa 3aBHCHT OT ero mapamerpoB? Kak moOpoTHOCTh KOHTYpa 3aBHCHT OT €rO
napameTpoB?
46. Ha3zoBuTe 0CHOBHBIE J€Tany ONTUYECKOH 9acTH MHUKPOCKOMNA, UX Ha3Ha4YeHHe.
47. Kax omnpenensror nuHeitHOe yBenndeHne MUKpocKomna?
48. B gem oTnmume aGCOMIOTHOTO M OTHOCHUTENBHOTO MOKA3aTeNs MPeIOMIICHHS?
49. CdopmynupyiiTe OCHOBHBIE 3aKOHBI OTPAXKEHUS U MPETOMIICHUSL.
50. KaxoBa cBs3b Ioka3aTess MPEIOMIIEHHs Cpelbl U CKOPOCTU CBETa B HEM?
S1. Uro Ha3bIBAIOT AJMHON KOI€PEHTHOCTU, BPEMEHEM KOITCPEHTHOCTU?
52. B 4yeM oTnuune reoMeTprHuecKol pasHOCTH XOJa Jydell OT ONTHYECKOW pa3HOCTH xoja?
53. 3anumure yciIoBHs MHTEP()EPEHIMOHHOTO MAaKCUMyMa W MHHHUMYMA.
54. Kakoe (TeMHOe MM cBeTsioe) IATHO OyneT B IeHTpe MHTep(EpeHITMOHHON KapTHHEI Kojiel HeioroHa mpn
HaOoieHnH B 0TpaxkeHHOM cBeTe? OOBsACHUTE 3TO.
55. UYemM orpaHuumBaeTcs NpeeibHas ToJIUHA ciosi nHrepdepenunu? [loueMy npu ofHHX cBEeTO(HIBTPAX BUAUMOE
YHCIIO KOJIell O0JIbIIe, IPH APYrHX MEHbIIE?
56. Kaxk amextpoHHast Teopust OOBIACHSET SIBICHUS AUCIICPCHN?
57. Uro Takoe HOpMalbHasi 1 aHOMaJbHasl TUCIIEPCUs cBeTa?
58. Yro Takoe paspemiaromasi CocoOHOCTb, OT Yero OHa 3aBHCHT?
59. Yem oTnmyaercss TUPPaKIIMOHHBIN CIIEKTP OT MPHU3MAaTHIECKOTO?
60. Copmynupyiite npuriun [rolireaca- ®penens.
61. B dem 3akmrogaercst meton 30H Openens?
62. Kak m3MeHsercst KapTHHa Ha SKpaHE B 3aBUCHMOCTH OT YMCIA OTKPBITHIX IU(PAKINN Ha KPYIJIOM OTBEPCTUH?
63. BrBectn 3axoH byrepa-Jlambepra.
64. Kak 0OBsICHUTh HaNM4KMe OKPACKH y MPO3PAYHBIX Tem?
65. Kaxoii cBeT Ha3bIBAIOT MJIOCKOMOISIPU30BAHHBIM?
66. Uro Takoe onTHueckas och B Kpuctayuie? Kakue niaockocTu Ha3bIBalOT INIABHBIMH?
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67. B 4eM cocTouT siBI€HUE IBOMHOTIO JIydenpeaoMIeHUs?
68. Kak monyduTs KpyroByro H SJUIMITHYECKYIO MOJISPU3ALUIO?
69. Kakne matepuansl 0071agar0T CBOWCTBOM HCKYCCTBEHHOTO JBOMHOTO JIYYENPEIOMIICHUS U MPU KaKHX
BO3AEUCTBUAX?

6.3. TunoBble KOHTPO/IbHBIE BONIPOCHI U 32JaHUS 1JIsl IPOMEKYTOUHOH aTTecTAlUH

THnoBBEIE KOHTPOIBHBIE BOIIPOCHI IS TPOMEKYTOUHON aTTeCTAIINH

1.ITpenmer ¢pusuku. Ousndeckue nmepenus. PasmeprHocts. Cuctems! equnun. CraaspHbIe U BEKTOPHBIC BETUYUHEL.
2.Kunemartuka matepuaiabHoi Touku. Cucremsl oTcuéra. Cucremsl KoopauHar. J[Brxenue B Mexanuke. Ilepemerenue.
Tpaexropus, nyTh.

3.Cxopoctb. Yckopenue. PaBHonepeMeHHOE MOCTYNATENbHOE ABHKEHHE.

4 KpuBonuHeliHoe ABxkeHue. HopManbHOE U TaHTeHIIMATBHOE YCKOPEHHsI. YTIIOBask CKOPOCTb, YIIIOBOE YCKOPEHHE.
5.Nuepunansubie cucreMbl oTcuéra. [Ipuniun naepuuu. [epBrrit 3akoH Hetorona. Cuiia, BUibl B3aUMOACHCTBUSI.
6.Bropoii 3akoH Herorona. Macca. immynbc. Tperuii 3akoH HeroroHa. 3aKOH COXpaHEHUsI UMITYIIbCA.

7.OCHOBHBIC CHIIBI B KJIACCHYIECKOI MEXaHHKE.

8.Pabota cunbl. Mommnocts. DHeprust. Kunernueckas 1 noteHMaabHas sHeprun. KoncepBaTuBHas cuctema.
9.IloTeHnuanbHOE 10JIe. 3aKOH COXPaHEHUS U IPEBPALIEHUS SHEPIUU.

10.I'paButanimonHoe noiie 3eminu. Kocmuyeckue CKOpocTu.

11.IenTpanbHelii ynap. YIpyroe v HEylpyroe coyaapeHus AByX Ten. LIeHTp Macc CUCTeMBI MaTepHabHBIX TOUEK.
[TocrynarenbHoe, BpallaTeIbHOE U IIOCKOE ABHKEHUS.

12.BpamarensHoe IBIKEHHE a0COIIOTHO TBEPOTO Tela BOKPYT HETIOABIDKHOI oc. MOMEHT nHepIuH. MOMEHT MMITYIIhCa.
MoOMEHT CHIIBL.

13.0OcHoBHBIE ypaBHEHHUSI AUHAMUKH BpalleHus. Kunernueckast SHepTusl BpallleHus.

14.OcHOBEI CIIEIMATBHOM TEOPHH OTHOCUTEITLHOCTH, TIOCTY/IAaThl DWHINITEIHA, TpeoOpazoBanus JlopeHia.
15.0OCHOBHBIE OTHOIICHNUS PETSATUBUCTKON TIMHAMUKH.

16.0OcHOBHBIE IPEACTABICHHS MOJIEKYIISIPHOI (PU3KMKH, OCHOBHBIE TEPMOAMHAMHUECKIE TTapaMeTPBHI.

17.Mopenb uaeanbHOTO ra3a, OCHOBHBIE 3aKOHBI MJI€aJIbHOTO ra3a

18.0OcnoBHoe ypasHenue MKT uneansHoro raza. TemnepaTypa Kak Mepa CpeiHel KUHETUUECKON SHEPIUU.
19.Pacmipenenenne 4acTuIl 0 CKOPOCTSAM U 10 3HaueHusIM sHepruu (MakcBeruia, bonpimana).

20.BHYTpeHHSs dHeprusi, CTeneHH CBOOOIBI.

21.PaboTa u TermioTa, 1 Hayajxo TepMOIUMHAMHUKH.

22 .TenmoeMKOCTh, CBS3b TEINIOEMKOCTH C YHCIIOM CTerieHel cBo0o bl (ypaBHEHE Maiiepa).
23.TepMoauHAMHUYECKHE U30MPOIIECCHI.

24.PaBHOBECHBIC U HEPAaBHOBECHBIC, 00paTUMbIC M HEOOPaTUMBIC TIPOIIECCHl. DHTPONHS KaK TEPMOJHHAMHYCCKHH TTapaMeTp.
25.CraTHCTHYeCKOe TOJIKOBAaHHE SHTPONNH. BTopoe Havano TepMoarHaAMAKH. DBOJIIOIS MIIH HAKOTUICHHE SHTPOIHN?
TpeTse HaUAIO TEPMOTMHAMHIKH.

26.Tennooii asuratens, k. ukn KapHo, Teopemsl KapHo.

27.Cunbl B3aIMOJIEICTBUS MEXKILy MOJIEKYTaMH, ypaBHEHHE Taza Ban-nep-Baanbca, kputudeckas Touka.

28 )Kuakocru, NOBEpXHOCTHOE HATSKEHUE.

29.TBepable Tena, TUIBI KPUCTAILIOB.

30.da3oBbIe MepexoIbl MEPBOrO M BTOPOro poja. [Ipumeps! (moapoOHO pa3oOpath).

31.IIpupona 3mexTpudecTBa. DIEKTPHUESCKUH 3aps, 3aKOH COXPaHEHHUS MISKTPHUIECKOTO 3apsia, 3akoH KymoHa.
32.D1eKTpoCcTaTHIeCcKOe MoJIe, CUIIOBBIC JINHUHU, HATIPSDKEHHOCTD, IPUHIINI CYIIEPHIO3UIIHN.

33.IloToK BeKTOpa HaNpsLKEHHOCTH, TeopeMa [aycca.

34.PaboTa CHII SNIEKTPOCTATHYECCKOTO OIS, IIUPKYISINS BEKTOPA HATIPSHKEHHOCTH, (PM3HYCSCKIIA CMBICI TEOPEMBI O
TUPKYIISIIIAH.

35.I1loTeHuual, pa3HOCTh MOTEHIUAIOB, IKBUIIOTEHLIHAIbHBIE TIOBEPXHOCTU. CBsI3b MEXKIY HAPSHIKEHHOCTBIO U
MOTEHIIUAJIOM.

36.0neKkTprUecKoe Mmoje 3apsHKeHHON TIACTHHBI M CEephl.

37.0Onexrprudeckas eMkocTs. KoHgeHcaTop. DHeprus KOHAEHCATOPa U AIEKTPUIECKOTO MOJIS.

38.AunneKTpuKy, JUIEKTpHUEcKasi IPOHUIIAEMOCTb.

39.I1omynpoBOAHUKY, IPOBOIHUKH.

40.9nextpuueckuii Tok. Cuiia ToKa, MJIOTHOCTh TOKA, MEXaHU3M MTPOBOJUMOCTH METAJUIOB.

41.3axon OMa A7 OAHOPOAHOTO y4acTKa LMK, COMPOTUBICHNE, 3aBUCUMOCTb CONPOTUBIICHHUS METAJIIOB OT TEMIIEPATYPHI,
3akoH Jlxoyns-JleHna.

42.CropoHHHe cuibl, 3aK0H OMa It HEOJHOPOJHOTO yJacTKa IIeTIH.

43.CoenuHEHHE IPOBOJHHUKOB.

44 ITpupona marHetu3Ma. MarHuTHOE 10Jie, CUJIOBBIE JIMHUU MarHuTHOro noiisi. Cuna Jlopenna, 3akoH Ammepa.
45.3axon buo-Casapa-Jlannaca, MpyUHIMI CYNEPIO3UIIH, MATHUTHOE I10JI€ IPSIMOJIMHEHHOTO MPOBOJIHUKA C TOKOM.
46.Teopema 0 IUPKYISAIHA JJISI MATHUTHOTO TI0JIS, €€ (PU3MUECKHIA CMBICIT.
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47.MuKpO U MaKpo TOKU, MarHUTHAas1 IPOHULIAeMOCTb. DeppOMarHeTUKY, IapaMarHeTUKU U JUaMarHeTHKH.

48.3aK0H 3JeKTpOMarHuTHOM uHAykuuu (3akoH dapanest), mpasuiio JleHia.

49 BosnukHosenue 3/IC B IBIKYILIEMCS U HETIOIBHKHOM ITPOBOJAHUKAX, FEHEPATOPHI IEPEMEHHOTO TOKA.
50.CamMOMHIYKINS, HHIYKTUBHOCTD KOHTYpa (KaTyIIKN). DHEPTHS MAaTHUTHOTO ITOJIS.

51.BuxpeBoe 3m1eKkTpuUecKkoe mone, Tok cMemenus. Cucrema ypaBHeHHi MakcBena B HHTErpanbHOU U Aud depeHmansHONn
dbopwme.

52.I'apMoHMYECKHE KOIEeOAHNS, HX XapaKTEPUCTUKH. Y paBHEHNE TApMOHHYECKUX KoJIeOaHuil. DHEeprus MpH KoJeOaHNsX.
53.MexaHnuecKHe TapMOHHUYECKHE KOJIeOaH!s (TapMOHNYECKHE OCIIULIATOPHI (MASTHUKN)).

54.OneKTpoMarHuTHbIE TAPMOHUYECKUE KOJIeOaHus (AIEKTPUIECKUH KoJeOaTeIbHbIH KOHTYD).

55.CnoxeHne rapMOHHYECKUX KoJiebaHuii. buenue.

56.3atyxaromue xonebanus. JlekKpeMeHT U JJOOPOTHOCTb.

57.BuiHyKAeHHbIE KoteOanus. PesoHanc.

58.IIpupona BoaHOBOrO nporecca. BonHbl. YpaBHeHue Oeryiieii BoJaHbL. BoHoBoOe ypaBHEHHeE.

59.MuTepdepennus BoiH. CTOSIYUE BOJHBL

60.3ByKOBBIE U DJICKTPOMArHUTHBIE BOJIHBL.

61.BonmHOBBIE CBOHCTBA CBeTa. SIBIIeHHS, MX MOATBEPKAAIOIIUE.

62.KopmyckynspHsle CBONCTBA cBeTa. SIBIEHH, UX NOATBEPKIAOIIHE.

Tunossle 3a1aHus 1)1 IPOMEXYTOYHON aTTeCTaluu

1. Bo ckonbKO pa3 INIOTHOCTD BO3/1yXa, 3aMOJIHAIOIET0 MOMEIIeHHE 3MMO IPU 33JaHHON TeMIiepaType, O0JblIe ero
IUIOTHOCTH JIETOM TIpU AaHHOH Temrieparype? [{aBieHue raza MOXHO CUUTATh MOCTOSIHHBIM.

2. [Tpu mogpemMe BepToJieTa HAa HEKOTOPYIO BEICOTY OapOoMeTp, HaXOSIIUICS B eT0 KaOWHe, N3MEHIII CBOE MTOKa3aHue Ha
HEKOTOpoe 3HaueHue. Ha kakoi BBICOTE JIETUT BEPTOJIET, €CIIM Ha B3JIETHOH Mionaake 6apoMeTp MoKa3bIBall H3BECTHOE
3HaueHue? TemrepaTypy BO3/ayxa CUUTATh IOCTOSTHHON M U3BECTHOIA.

3. Omnpenenure ynenbHYIO TEINIOEMKOCTh IIPU MOCTOSSHHOM JIaBJICHUH KHUCIOPO/Ia.

4. Kucnopoa Maccoil m HarpeBaroT IpH MOCTOSTHHOM JAaBlieHnd. HadanpHast 1 KOHEUHasl TeMIepaTypsl AaHbl. OnpenenuTh
W3MEHEHUE BHYTPEHHEH SHepruu rasa.

5. N neanpHas TeruioBasi MalivHa, padoTtaromas 1o mukiy KapHo, coBepriiaer 3a oiMH UK HEKOTOPYIO padoTy.
TemmnepaTypa HarpeBartens U TeMIepaTypa X0J0InIbHUKA H3BeCTHbI. HaliuTe KOJM4ecTBO TEIUIOThI, OTIaBa€MOe MalTMHON
3a OJIMH LIUKJ XOJOJUIBbHUKY.

6. JIBa paBHBIX OTPULIATENBHBIX 3apsia HAXOAATCS Ha 3aaHHOM PACCTOSIHUM ApYr OT pyra. Onpenenure HanpsHKeHHOCTh
TI0JIS B TOYKE, PACIIONIOKEHHON Ha HEKOTOPOM PACCTOSHUU OT 3aps/IOB.

7. C xaKko#l CKOPOCTHIO JIOJKEH JBUTATHCS 3JIEKTPOH, YTOOBI €0 MMITYJBEC ObLT paBeH UMITYJIbCY (OTOHA C 3aJaHHOH JTHHOM
BOJIHBI?

8. JImvHa BOJTHBI CBETa, COOTBETCTBYIOIIAS KPacHOU TpaHuIle (oTodPdekTa, sl HEKOTOPOTO METaslIa, paBHA HEKOTOPOit
JUTHHE BOJTHBL. HaiiTi paboTy BBIX0/1a 3JIEKTPOHOB U3 METaJIa 1 MAaKCUMAIBLHYIO CKOPOCTD JJIEKTPOHOB, BEIPHIBAEMBIX U3
3TOro MeTajjla CBETOM C 3aJaHHOM JJIMHON BOJIHEL.

6.4. Kpurepun oueHuBaHus

Jns mpoBeneHus MpOMEXYTOUHOM aTTeCTalluy MPenoiaBaTeNb MOAOUPAET U3 TECTUPOBAHUH M0 MPAKTHUECKUM 3aJaHUSM
HEo0X0AMMOe KOJIMYECTBO BOIIPOCOB U 3a1a4. [IpogoInKUTEeNbHOCTh IPOMEKYTOUHOH aTTecTaruu coctapisier 60-90 MUHYT.
[Mocne 3aBepuIeHUs TECTUPOBAHUS U (POPMAITBLHOTO TOABECHUS PE3yIbTATOB TECTHPOBAHUS MPETIOIaBaTellb 00CYKIaeT U
3aJaeT JONOJHHUTENbHBIE BOMPOCH! U3 CIHCKAa KOHTPOJIBHBIX BOMPOCOB ISl MPOMEXYTOUHOU aTTectanuu. [1o nToraMm Takoro
co0ecenoBaHMsI MTpeNoiaBaTesb ONpeaenseT YpOBeHb OCBOSHHS NPOBEPSEMbIX KOMIIETEHIIUI U BBICTABIISET
COOTBETCTBYIOLLYIO OLICHKY.

Ha npomexxyrouHoit aTTecTanyu CTY/A€HT MOJIY4aeT OLEHKY:

OTJIIMYHO/3aUTEHO - €CIIU BBINOJIHEHO He MeHee 80% 3aaHuii TeCTUPOBAHUS, IPU OTBETE HA KOHTPOJIBHBIE BOIIPOCHI,
BOCIIPOU3BOJASATCS] COOTBETCTBYIOIINE MAaTEMATUUECKUE BBIKJIATKI U JIOTUUHBIE PACCYXKIEHHUS, 3a1a41 TOJHOCTHIO PEILEHBI,
CTYJICHT TPaBUIILHO 000CHOBBIBAET MPUHSATHIC PEIICHNUS, BO3MOKHBI HECYIIIECTBEHHBIEC ONTHOKH;

XOPOIIO/3a4TEHO - €CIIH CTYACHT, BHIITOJIHUB MPABIIBLHO He MeHee 65% 3aaHnii TeCTUPOBAHUS, TBEPAO 3HAECT MaTEepHa,
TPaMOTHO U 10 CYIIECTBY U3J1araeT ero, HO IPH ATOM JIOIYCKAIOTCSl HErpyOble OIMOKH NMPH BbIBOAE (GOPMYI U PELICHUI
3a/1a4 WA OTCYTCTBHE HEKOTOPBIX 3JIEMEHTOB BbIBOJIA;

YIOBJIIETBOPUTEIHHO/3aYTEHO - €CITU TPH TECTUPOBAHUH BBITOJIHEHO He MeHee 50% 3a1aHuil, CTYJCHT 3HaeT TEPMUHOJIOTHIO,
T.€. OTBEYAET Ha KOHTPOJBbHBIE BOMPOCH U 3HAET OCHOBHBIE MOHSITHS, COOTHOIIEHUs (0€3 BEIBOJA), ONIPENeTICHUE U
(hU3MYECKUI CMBICIT BEITHYHH;

HE YJOBJICTBOPUTEIHHO/ HE 3a4TEHO - €CITH BBIMOTHEHO MeHee 50% 3aaHnil TeCTUPOBaHUS, CTYJICHT HE MOXET OTBETHUTh Ha
KOHTPOJIbHBIE BOIPOCHI, HE 3HAET OCHOBHBIE MOHATHUS, (OPMYIBI, onpeniesieHne 1 GU3NIECKUI CMBICI BETUYHH.
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7. YYHEBHO-METOIUYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIMIIJIMHBI (MO Y JIS1)

7.1. Pexomenayemasi Jinreparypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3ariaBue WznarensctBo, | Pecype
JI1.1 | Xaiikun C. D, ®du3nvecKre OCHOBBI MEXaHUKH: ydeOHOe mocoOue Mocksa : Hayka, 9BC
I'puroposa B. A. (https://biblioclub.ru/index.php?page=book&id=450023) 1971
JI1.2 | CaBenbes U. B. Bonnbl. OnTuka CaHkT- 9BC
(https://e.lanbook.com/book/187737) [etepOypr :
Jlans, 2022
JI1.3 | CaBennes 1. B. MonekynsipHasi pu3rKa U TEPMOAHMHAMHKA CaHkT- 9BbC
(https://e.lanbook.com/book/187739) [etepOypr :
Jlann, 2022
JI1.4 [HUponos U. E. 3anmaun no oOmiel gusuke: yuebHoe nocodue is By30B CaHKT- 9BC
(https://e.lanbook.com/book/440183) IetepOypr :
Jlann, 2025
7.1.2. JlonoJHUTENbHAS TUTEPATYpPa
ABTOpBI, 3araBue WznarensctBo, | Pecype
JI2.1 | Crpenxos C. II. MexaHuka: yaeOHOe mocoone Mocksa : Hayka, 9BC
(https://biblioclub.ru/index.php?page=book&id=494770) 1975
JI2.2 [ Jlanac6epr I'. C. Ontuka: yuebHoe mocodue Mocksa : 9BC
(https://biblioclub.ru/index.php?page=book&id=485257) dusmaraurt, 2017
JI2.3 | Kanamnukos C. I'. DIEKTPUUECTBO: Y4eOHOE TOCOOHE Mockga : 9BC
(https://biblioclub.ru/index.php?page=book&id=83226) ®dusmaraur, 2004
JI2.4 | Kamammuwukos H. I1., |[IpakTukym mo pemeHuro 3a1a4 1mo oomemy Kypcy Qu3uKa. CaHkKT- 29bC
Koxesuukos H. M., |Konebanust u BoaHbl. OnTHKA [etepOypr :
Kotsipno T. B., (https://e.lanbook.com/book/211400) Jlans, 2022
Crnupun I'. T
JI2.5 | Ky3nenos C. 1. Mexannka. MonekynspHast puzuka. TepMoauHAMUKa CaHkTt- 9bC
(https://e.lanbook.com/book/211460) [etepOypr :
Jlanp, 2022
JI2.6 | Akcenona E. H. Oo6mas ¢usuka. Konedanus u BOJIHBI (TJIaBbI Kypca) CaHkT- 9bC
(https://e.lanbook.com/book/212678) IerepOypr :
Jlans, 2022
JI2.7 | Akcenona E. H. O6mas gusuka. Mexanuka (TJIaBbl Kypca) CaHKT- 9BC
(https://e.lanbook.com/book/212681) IetepOypr :
Jlanb, 2022
JI2.8 | AkcenoBa E. H. Oo6mas pusuka. Ontuka (TIaBBI Kypca) CaHKT- 9BC
(https://e.lanbook.com/book/212684) Ierepbypr :
Jlans, 2022
JI2.9 | Akcenona E. H. Oo6mas pusuka. TepMoauHaMKKa U MOJIEKY/sIpHAs pU3HKa CaHkKT- 9bC
(TimaBHI Kypca) Ierepbypr :
(https://e.lanbook.com/book/212687) Jlanb, 2022
JI2.1 | Akcenona E. H. OO6mas gusuka. DNeKTPUYECTBO U MarHETH3M (TJIaBbI Kypca) CaHKT- 9BC
0 (https://e.lanbook.com/book/212690) IetepOypr :
Jlanb, 2022
JI2.1 |Kanamuawkos H. I1., | [IpakTukyMm 1o pelieHuro 3a1a4 o01ero kypca Gu3uKH. CaHkT- 9bC
1 |Koteipno T. B., MexaHnka [etepOypr :
Kyctos C. JI., (https://e.lanbook.com/book/212900) Jlans, 2022
Crnupun I'. T
JI2.1 | Kum J. Y., Maxpo ®uszuka. Mexanuka. Kypc neknuii ¢ mpumepamu perieHus 3anad CaHkKT- 9bC
2 |W.T., Jesur [. U. (https://e.lanbook.com/book/223532) [etepOypr :
Jlann, 2022
7.1.3. MeToanyeckue pa3padoTku
| ABTODBI, 3arnaBue UznatensctBo, | Pecypc
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI3.1 | Capuna M. I1., BonHOBas 1 KBaHTOBas ONTHKA: yaeOHOE TTOCOOHe HoBocubupck : 9BC
Xomnseko B. H. (https://biblioclub.ru/index.php?page=book&id=576508) HoBocubupckuii
rOCyJapCTBEHHBI
¥ TEXHUYECKUU
YHUBEPCHTET,
2019
JI3.2 | ITupanumBumy 111 DIIEKTPUYECTBO U MarHeTH3M CaHKT- 9bC
A., Ilanaruna E. B., | (https://e.lanbook.com/book/209804) IetepOypr :
Kansera H. A, Jlaub, 2022
[Tonkosa E. A.
JI3.3 [ MuponoBa I. A, MonekynsipHast (U3MKa U TSPMOAMHAMUKA B BOIpocax v 3agavax | CaHKT- 9BC
Bpaunnr H. H., (https://e.lanbook.com/book/210875) IetepOypr :
Canenxuit A. M. Jlaub, 2022

7.2. Ilepeyensb pecypcoB HH(OPMAIMOHHO-TeJIeKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"

D1 | Jlasp [DnekTpoHHEIH pecypc] : anekTpoHHO-0nbOmmoTeunas cucrema (ObC) / n3narenscrBo Jlanb

http://e.lanbook.com/

92 | FOpaiiT [DnekTpoHHBIH pecypce] : anekTpoHHO-0ubanoTeyHas cucrema (ObC) / m3natenscto FOpaiit. https://biblio-

online.ru

93 | YHuBepcuTeTckas OMOIMoTeKa OHIaiH [ DIEKTPOHHBIH pecypc] : aiekTpoHHo-0nbmoTteunas cuctema (OBC) / OO0

Hupextmenua [Maomummar. http://biblioclub.ru/

D4 | Znanium.com [DneKTpOHHBIN pecypc] : a1eKTpoHHO-O0nbmmoTeunas cucreMa (ObC) / HayaHo-u31aTenbCKuil IeHTp

NH®PA-M. http://znanium.com

D5 | YuebHo-MeTomuueckuit caitt «IIpemnomaBatensm u cryaentamy» http://teachmen.csu.ru

D6 |Hayunsle n HaydHO-TIONY/IApHBIE JIeKUUH http://elementy.ru

D7 |Hayunas snextponHas Oubnuoreka Poccuiickoii Akagemun Hayk http://www.elibrary.ru

7.3 llepeyens uHGOPMALMOHHBIX TEXHOJIOT Wil

7.3.1 IlporpaMMHoOe o0ecnieueHue

Adobe Reader

WinDjView

LibreOffice

Adobe Connect Acrobat

LMS Moodle

7.3.2 IIpodeccronanbHble 0a3bl JAHHBIX H HH(POPMALIOHHO-CIIPABOYHbIE CHCTEMbI

1. DneKTpOHHBIN KaTanor HaydHoU oubmmotekn Yenl'Y [DnekTpoHHbIH pecype] : 6a3a nanubix / Yenso. roc. yH-T. —

Yenstounck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics :
»ypHansl American Physical Society : caiit. — URL: http://journals.aps.org/about — fI3. auri. — Pexxum mocTtyna: TOJIBKO U3

CeTH yHuBepcuTeTa. — TeKCT : 3J1eKTPOHHBIN.

3. Web of Science : mynpTHAMCIMIUINHAPHAS pedepaTHBHas 6a3a qaHHBIX / kommaHug Thomson Reuters. — Pexxum gocryma:

N5 3apeructpup. noas3opateneit Yenl'Y. — TekcT : aneKTpOHHBIN.

4. Scopus : pedeparuBHas 6a3a ganHbIX / Elsevier BV. — URL: http://www.scopus.com/ — f3. anri. — Pexxum fgoctymna: amis

3apeructpup. nosp3oBateneid Yenl'Y. — TeKCT : 3ME€KTPOHHBIMN.

5. Springer Link : [caiiT]. — URL: http://link.springer.com/ — 5I3. anri. — PexxuM mocTyma: uist 3aperucTpyp. MOIb30BaTeNeH

Yenl'V. — Tekcr : 251eKTpOHHBIH.

6. KOHCIIeKTHI JIEKIUi ¢ TIEMOHCTPALMSIMA W BUPTYAILHBIMHU JIAOOPATOPHBIME SKCIICPHMEHTaMH Ha caiiTe http://teachmen.ru

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCIUIIJINHBI (MOJY JIA)

Jns peanu3anny TUCUUIUIMHBI UCTIONB3YIOTCS YueOHbIE ayAUTOPUH I POBEICHUS 3aHATHIA JIEKIIUOHHOTO THIIA,
MPAKTHYECKUX 3aHATUM, TPYNNOBBIX U UHAUBUYaTbHBIX KOHCYAbTALNN, TEKYILIETO0 KOHTPOJISI U IPOMEXKYTOUYHON
aTTECTAIlNH, a TAKKE IIOMEIICHHUS JIJISI CAMOCTOSATEIILHOW PabOThl. YUeOHBIC ayJITUTOPUN YKOMIUICKTOBAHBI
CHENUANTN3UPOBAHHON MEOETIbIO U TEXHUIECKUMH CPeACTBAMH 00y4IeHUs - MyJAbTUMEIUHHBIM 000pyIoBaHUEeM (IKpaH,

HOYTOYK, IPOEKTOP, KOJIOHKH).
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JIist ipoBeieHHs 3aHATHIA JISKIIMOHHOTO THITA TPEIIararoTcsi HAOOPHI IEMOHCTPAIIMOHHOTO 000pYI0BaHUS U yaeOHO-
HATJBSITHBIX TOCOOUH (MYyNbTUMEINHHBIC TIPE3CHTALNN ).

JlabopaTopHbIe 3aHATHS IPOBOJATCS B yueOHOI TabopaTopuu o0IIei 1 MPUKITaTHON (U3NKK, OCHAIIIEHHOH HE0OX0AMMbIM
000pyIOBaHKEM, TIEPEUYCHb KOTOPOTO MPUBEICH B MACIIOPTE JIA00PATOPHUH.

Hcrionp3yeTcs 31eKTPOHHBIN YUTaNBHBINA 3211 HaydHOU Oubmmorexu Yenl'Y (ayauropus 206) 11 caMOCTOSTENbHON paboThI
CTY/ICHTA, OCHALIEHHBII1 IEpCOHAIBHBIMU KOMITBIOTEpaMHU, MyIbTHMEANITHON anmapaTypoid. B aynuropun obecrnieuen foctyn
K Pa3IMYHON CIIPaBOYHO JIMTEpaType, SHIUKIIONEAUAM, OHOIHOTpad MIecKIM 1 TOJTHOTEKCTOBBIM 0a3aM JTaHHBIX,
nH(pOpMaMOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUA J1JI51 OBYYAIOIIUXCSA IO OCBOEHUIO JUCHUITIMHBI (MOAY JIsT)

OcBoeHHE coepKaHus yaeOHOH TUCIUIUTHHBI « DU3MKa» OCYIIECTBISIETCS Ha JICKIUX, MPAKTHYECKUX U 1a00PaTOPHBIX
3aHATUSAX U B IIPOIECCE CAMOCTOSTENBHON YIeOHO! AeSATEIbHOCTH CTYCHTOB.

Jlex1iOHHBIE 3aHATHA 00ECIEYNBAIOT TEOPETUIECKOE U3ydeHHEe TUCHUIUINHBL. OCHOBHBIMH METOJaMU OOYUIEHHS SBIISIOTCS
MH(OPMaNMOHHO-00BSICHUTEIBHBIA 1 TPOOIeMHBIH. Ha nekiusx u3naraetcss OCHOBHOE COIEp KaHUE TeM IIPOTrPaMMBI,
MPOBOANTCS aHAIN3 OCHOBHBIX IMMOHATHH M PACCMaTPHBAIOTCS IPUMEPBI.

JIeKITMOHHBIN MaTepHal SBISETCS BaXKHBIM, HO HE €JMHCTBEHHBIM JUISl YCBOGHHMS Yd4eOHOM AucuumnHbl. Ero obs3aTensHO
HEOOX0AUMO JIONOJHUTh MATEPUAIOM OCHOBHOH U IOTIOTHUTENBHON TUTEPATYPHI 110 TEME.

[MpakTHyeckue 3aHATHS CITYKaT IS 3aKPETUICHNS TEOPETHIESCKIX OCHOB, M3JIaraeMbIX B JIeKnusax. Ha mpaktuaecknx
3aHATUSAX 00ydaeMble OBIIaIeBAlOT OCHOBHBIMU METOAAMU U MIPHEMAMH PEIIeHHs 3a1a4. [ IpoBeIeHNs TEeKYIIEro U
MPOMEXYTOUHOTO KOHTPOJISI IPOBOJUTECS KOHTPOJIbHAS pab0Ta M 3aIUTHI 3374 M0 KaXI0H TeMe MPaKTHUECKUX 3aHATHH.
3amura 3a1a4 TO TeMe IOoIpa3yMeBaeT pelIeHNe 3a/1ad U3 PEAIOKEHHOTO CIHCKA 3a/1ad U yMEHHE OOBSCHUTH X0/ PELICHUS
1-2 3amaq u3 TeMbl CrcteMa KOHTPOJIBHBIX MEPOIIPUATHH OJDKHA 00ECIIeunBaTh 0OBEKTHBHYIO OIICHKY 3HAHHH W HaBBIKOB
CTYAEHTOB, CIIOCOOCTBOBATH MOBBINIEHUIO 3()(hEeKTUBHOCTH BCEX BUIOB YIEOHBIX 3aHATUH, BKIIIOUAsl U CAMOCTOSITEIBHYIO
paboTy.

IMonroroBka k 1a00paTOpHBEIM PabOTaM OCYIIECTBIIETCS B PaMKaX CaMOCTOSATENBHON pabOTHI CTy/IeHTa 3a0JIarOBPEMEHHO
JI0 HaJaja 3aHATHS.

B nporecce moAroTOBKY K 1a00paTOPHOM paboTe CTYIEHT AelaeT 3aroTOBKY OTYETa Ha JICTaX OyMaru B KJIETKY TN
(opmara A4: onmchIBaeT Lesb paboThl, IPUMEHsIEMOe 000pyIOBaHNE, KPATKYIO TEOPUIO pabOTHI M BEIMEPUUBACT CXEMY
ycraHOBKH. [lepen TeM Kak IPHUCTYIHTH K BEIITOIHEHHIO Ta00PaTOpHOIT paboTHI, CTYAEHT IPOXOANT YCTHOE coOeceI0BaHNe C
IperoaaBaTeneM, B X0e KOTOPOTo JOJDKEH MOIYYHTh JOMYCK K BHIIIONIHCHUIO IPAKTUYIECKOH YacTH 1a00paTOPHOH pabOTHI.
3aTeM CTy/IeHT NPHCTYIAET K IPOBEICHUIO n3MepeHuil. [IpoBe€HHbIE CTYJEHTOM U3MEPEHHMS JOIKHBI ObITh O(OPMIICHBI B
TaOJHIIB], @ TAKXKE TIPOBEPEHBI U MTOIIMCAHBI TIPETIoIaBaTeNieM 10 OKOHYAHHS 3aHATHS. 3aTeM (eCIIH OCTaJIOCh BpeMs, Ha
3aHATUH, a TaK JKe B pAMKaX CaMOCTOSTEIIBHOM PabOTHI) CTYACHT BBIIOJIHAECT HEOOXOJMMBIE PACUIETHI, CTPOUT TPaUKH U
MUILET BBIBOJ 10 J1abopaTopHOH paboTe. 3aBepLUIEHHBINH OTUYET 0 paboTe cAaeTCs MPENoJaBaTeio Ha CIEAYIOIEM 3aHATHH.
Ba)kHBIM MOMEHTOM TIPH M3y4EHUH JIF000H AUCIIUIUINHEI SBIISIETCS] OPTaHU3ALHs CAMOCTOSTEILHON paboTsl. [Ipy ocBoeHNN
MaTepuala He CIIeyeT CTPEMUTHCSA K MEXaHHIeCKOMY 3alIOMIHAHHIO ITPUBEICHHBIX OIpeIeNIeHNH, (OPMYITNPOBOK
HOJIOKEHUH, ecau TpeboBaHMs K BaM mpsiMo He yka3sIBaroT Ha 3T0. BrionHe 3(h(heKTHBHOI MOXKeET 0Ka3aThCs MOMBITKA
HOHSTH CYTh SIBJICHHS, BEIPA0OTATh CBOE OTHOIICHUE K HEMY, OIIMPAsICh Ha MaTepHall, COAEPKAIIUNCSI B PEKOMEHI0BAaHHON
nuTepartype. Takxke peKOMEHAyeTCsl pABHOMEPHO PaCIIPeneNiTh Harpy3Ky CaMOCTOSTEIIFHOTO OOYUCHUS B TCUCHHE
ceMecTpa.

B ocBoenuu quctuminHbl (MOIy/s1) MHBATUIAMHU M JIMI[AMU C OTPAHUYEHHBIMH BO3MOKHOCTSAMH 37I0POBbsI OOJIBIIIOE
3HaYCHHUE UMEeT HHANUBHAYyalbHast padoTa. [lox HHAMBHYaIbHOH paboTOM Moxpa3yMeBaeTcs ABe (OPMBI B3aUMOEHCTBUS C
mpernoiaBaTeyeM: HHIUBUIyaIbHas yaeOHas paboTa (KOHCYIBTAINN), T.€. TOTIOTHUTENFHOE pa3bsCHEHHE yaeOHOTO
MaTepuala U yriayOlleHHOE H3ydeHHe MaTepraa ¢ TeMH 00yJaroUMHUCs, KOTOPBIE B 3TOM 3aHHTEPECOBAHbI, 1
WHMBHUIyaJIbHasi BOCHHTaTeIbHast paboTta. IHANBHAyaIbHBIC KOHCYNIBTALMH 110 TIPEAMETY SIBIISIETCS. BXKHBIM (pakTOpOM,
CIIOCOOCTBYIONINM HHANBHUIYaIH3AIMH OOYICHUS U YCTaHOBJIEHHUIO BOCITUTATEIFHOTO KOHTAKTa MEXIY IPEMoaBaTeieM H
00yJaromuMcs HHBUIMAOM MU 00yJaromuMCs C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMHU 3/{0POBBSI.

B cinyuae npuMeHneHus Ipu 00y4eHUH AUCIUILTHHBI AIEKTPOHHOTO 00YdeHH s, JUCTaHIIUOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOUXCs ¥ TPEHOAaBaTENsI OCYIIECTBILIETCS B PEXKUME PEaIbHOTO BPEMEHH (OHIaHH-JICKIHN
(BeOMHAPHI), YaTHI, BUICO-KOH(MEPESHIINN | Ap.) WIN OTJIOKEHHOTO BpeMEHH (CHCTeMa ANCTaHIMOHHOTO 00yderns Moodle,
MS Office365, hopymsl, 21eKTpOHHAS TIOYTA U JIP.).

ITpu 0OyueHnu auIl ¢ OTpaHUYEHHBIMU BO3MOXKHOCTSAMH 3[J0POBbsI SIEKTPOHHOE 00YYEHHE, TUCTAHIIHOHHbIE
00pazoBaTenbHBIE TEXHOJIOTHUH MPEIyCMaTPHBAIOT BOSMOXXHOCT IIpHeMa-Tiepeiaqi HH(OPMAIUX B JOCTYITHBIX IUIS HUX
topmax.

Peanu3anust qUCHUILUIMHBI C TPUMEHEHUEM 3JIEKTPOHHOTO 00y4deHH s, TUCTaHIIHOHHBIX 00pa30BaTebHbIX TEXHOJIOTHI (Jlanee
— 30, JOT) ocymecTBnsiercsa Ha ocHOBaHUU «IlonoeHUs 0 peann3au OCHOBHBIX U TOTIOJHUTEIBHBIX 00pa30BaTENbHBIX
MpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00yUeHNS W ANCTAaHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH B (efiepaTbHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeIbHOM YUPEXICHUH BBICIIETO 00pa3oBaHus «HeIsI0MHCKUH rocynapCcTBEHHbIH
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y4pekaeHHe BBICIIEro 00pa30oBaHus
«Yensbunckuit rocynapcrBenHsiil yausepcurer» (PI'BOY BO «Henl V)

MIMHOBPHAYKHU POCCHU
@” denepanbHOE rOCYIaPCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE

Pabouas nporpamma aucruuinHb "Ou3uka" Mo HaIpaBICHUIO MOATOTOBKH (creruaibHocTH) 30.05.02

"MenuuuHckas 6bnodusuka" HanpaBieHHOCTH (mpodminro) MemumuHckas onodpmsuka GIT'BOY BO «Uenl 'Vy» ctp. 18

yHHBepCcHUTEeTY, «I10707KeHNs 0 TOpsAAKE 3aUeTa 0OYJIAONIMHUCS TI0 OCHOBHBIM IIPO(ECCHOHATIBHBIM 00pa30BaTEIbHBIM
nporpamMmMam Beiciiero oopasosanus B ®I'60Y BO «Uenl V» pe3ynbTaToB 0CBOSHHUS B OPraHU3aLUAIX, OCYIIECTBISIOMNX
00pa30BaTeNbHYIO NEATENLHOCTD, YI€OHBIX IIPEIMETOB, KYPCOB, JUCUUILINH (MOJYyIeil), IPaKTHK, JOTOIHUTEIbHBIX
00pa30BaTeNLHBIX MPOTPAMM) ITOCPEIICTBOM IIEKTPOHHON HH(POpMaIoHHO-00pa3oBaTenbHOl cpensl @T'BOY BO
«Uenl'Y». B uckmoanTenpHbIX Cirydasx ((Gopc-Maxkop U T.I1.) IPU peann3anuy 00pa30BaTeNbHON IESTETLHOCTH C
npumeHenueM D0, JIOT Moryr npUMeHATh KOMIIOHEHTBI, HE BXOAAIINE B IIepedeHb IEKTPOHHON HH(HOPMALIUOHHO-
00pazoBaTeNbHOM CperbL.

10. CHEIIMAJIBHBIE YCJIOBHUS OCBOEHUA JUCIIMITJINHBI OBYYAIOHNIUMHUCH C
HWHBAJIMJHOCTBIO U OTPAHUYEHHBIMHA BO3MOXKHOCTSAMMU 31O0POBbSA

OcBoeHHME JAWCUWIUIMHBI HMHBAIWAAMH M JIMIIAMH C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI  OCYIIECTBIISIETCA C
WCIIOJIB30BaHUEM CIEIUATBHBIX TEXHUYECKUX CPEICTB W WH(POPMAIMOHHBIX TEXHOJIOTHH, MPEAOCTaBIsIeMbIX PecypcHBIM
y4e0HO-METOIMYECKUM LEHTPOM MO OOYYEHHIO WHBAIMIOB M JIHMII C OTPAaHUYECHHBIMH BO3MOXKHOCTSIMH 370poBbs Yenl'V mo
3ampocy oOydarorierocst (MOOWIbHBIE CHEHHANbHBIE TEXHUYECKHE CPeICTBA IS JIMI[ C HAPYIICHUAMH 3PEHUS U C
HapYIICHUEM CITyXa, ACCUCTUBHBIC HHPOPMAIIMOHHBIC TEXHOIOTHH ).

[Ipu HEOOXOMUMOCTH /ISl OOYJAIOIMIMXCS C HAPYIICHUSMH 3pEHUS Ha pabOYMX MECTax JUisl MPOBENCHHS MPAKTHYESCKUAX WIH
nab0paTOpPHBIX 3aHATHH YCTaHABIMBAeTCs CIELUAIBHOE IPOrpaMMHOE obecreyeHrne (mporpaMma pedeBOi HaBHUTaLlUHM,
peyeBbIe CHHTE3aTOPBI, IKPAHHBIE JTYIIHI).

B yueOHble aynuTopum oOecrieynBaeTcsi OECHpENsATCTBEHHBIH JOCTYyn il OOyJalomuXcss C WHBATUIHOCTBIO U C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 370pOBbs. B Kaxxmoil ayauropuu, rae oOydaloTcss WHBANUABI U JIMIA C OTPAaHMYEHHBIMU
BO3MOXXHOCTSIMH  3JIOPOBbS, TPEAYCMATPUBACTCS COOTBETCTBYIOIIEE KOJMYECTBO MECT /I OOYYaloIIMXCHd C  Y4ETOM
HapPYIICHUH UX 37I0POBBSI.

Jst OCBOGHUS JVCIUILTAHBI WHBANIUIAM W JIMIAM C OTPaHUYEHHBIMH BO3MOXHOCTSMH 3JIOPOBbBS MPENOCTABISIETCS] TOCTYIT K
MEYaTHBIM HMCTOYHHMKAM, MMEIOIMMC B HaydHoll Oubnmorexke Yenl'VY, ¢ mOMOIIBIO CHENMAJIbHBIX TEXHHUYECKHX CPENCTB;
JIOCTYIT C MOMOIIBIO CHEIHAIBHBIX TEXHUYECKUX W MPOTPAMMHBIX CPEJICTB K AJIEKTPOHHBIM HCTOYHUKAM, MPEICTABICHHBIM B
(hopMe 21eKTpOHHOTO TOKyMEHTa B (hoHIIe HaydHOW Onbmmotekn Yenl'Y with 2J1eKTpOHHO-ONOIUOTEIHBIX CHCTEMAX.
Y4eOHO-MeTOIMUeCKHe MaTepHaibl Uil OOYJarolMXCS M3 YHCIa MHBAJIMIOB WM JIUI] C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH
3I0pPOBbS MPEJOCTABISAIOTCS B (opMax, aZanTUPOBAHHBIX K OTPAaHUYCHUSM HUX 3I0POBbSI U OCOOCHHOCTSM BOCIPHUSTHS
nHpoOpManuy.

Jsi MHBANMHUIOB W JIUII C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI OCBOCHWE JHMCIUILIMHBI MOYET OBITh YaCTUYHO WITH
MOJTHOCTBIO OCYIIECTBIICHO C MCIIOIB30BAHUEM TUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH.

IIpu mpoBeAeHUH MPOMEKYTOUHOW ATTECTAIMU IO JUCIMIUIMHE OOYJArONIMMCS C WHBAIMIAHOCTBIO M C OrPaHHMYCHHBIMHU
BO3MOKHOCTSIMH 37I0POBBsSI 00ECIIEUMBACTCS MO WX 3asBJICHUIO TPENOCTABICHUE B JIOCTYMHOH (hopMe B 3aBHCHMOCTH OT HX
WHAWBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMHM O MOPSAKE MPOBENEHHS MPOMEKYTOYHOH aTTECTAallMH, OLEHOYHBIX CPEACTB H
BO3MOKHOCTH OTBETOB Ha 3a/aHusl (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MUCbMEHHO IpudTom bpaiins, ¢
WCIIOJIb30BaHNEM YCIIYT aCCUCTEHTa, YCTHO).

[Ipu mpoBeneHNU NPOLEAYPHI OIEHUBAHUS PE3YIHTATOB OOYUEHUS WHBAIUIOB W JIUI C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH
3M0pOBbS TPEAYCMATPUBAETCS HCIONb30BaHUE MpeAocTaBleHHBIX YenlY wuinum coOCTBEHHBIX TEXHHYECKHUX CpPEACTB,
HEOOXOJUMBIX WM B CBfA3M C WX WHAMBUAYAJIbHBIMH OCOOCHHOCTAMH. [IpH HEOOXOMUMOCTH WHBAIWAAM M JIMIAM C
OTPaHUYEHHBIMHA BO3MOXXHOCTSIMH 3/I0POBbsI IIPEJIOCTABIISETCS JOMOJHUTEIBHOE BpeMs Il MOJrOTOBKM OTBETa Ha 3a/aHus,
MpoIeypa OLEHUBAHUS PE3YIbTATOB O0YUSHHUS IO AUCIUIIIMHE MOXKET MPOBOAUTHCS B HECKOJIBKO 3TATOB.
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HanpasJiienue noaroroBku (cneunuajabHocth) 30.05.01 MeanuuHckast 0MOXUMMS,
30.05.02 Meanuunckasi 6uopusuka, 30.05.03 Meanuunckasi KuoepHeTuka,
"®usuka'', I'oa(sr) Hatopa 2025, ouHo

Pabdoyass mporpamMma qucCHUIIMHBI (MOAYJIs1) 0100peHAa U PEKOMEHI0BAHA!

[TpopexTop 1o yueOHoM paboTe yrBepxaeHo 24.02.2025 A.A. CanamaroB

YueHbIM coBeTOM (pakyibTeTa (PyHIaMEHTATBHON MEIUITUHBI

IIporokoi 3aceqanns Ne 2 ot 10.02.2025

[Ipencenarens YueHoro coBera

dakynprera QyHIaMEHTATBHON
MEIUIINHEBI COTJIAaCOBAHO O.B. Lleinukman

3acenanueM kadeapsl o0uell U TeopeTHYeCKOl GU3NKH
IIpoTtokoi 3acenanust Ne 04 ot 30.01.2025
3aBenyromuii kadeapoit COIJIACOBAHO A. E. Maiiep

ABTOD (COCTaBUTEIIb) A. A. DGenb

Crpykrypa padoyeii nporpaMMbl cOOTBeTCTBYeT npuka3sy pekropa ®I'bOY BO
«YHeal'V» ot «13» anpeas 2021 r. Ne 247-1



