FOJ)KHO-YPAJIBCKHUI T'OCYJIAPCTBEHHBIA YHUBEPCUTET

aucuiIueel 1.0.11 du3uka

YTBEPX/IAIO:

PYKOBOI[I/ITGJ'IB CIICOMAJIBHOCTH
%;Eé@% E— s crcrene

oVpry HOa

CBEJIEHUA O BJIAJIEJIBLIE 1311
Baynun C. 1

1s: vaulinsd
20.05.2022

C. J. Baynuu

PABOYAS ITPOI'PAMMA

1A cnenuaabHocTu 24.05.02 IIpoekTupoBaHue aBUAIMOHHBIX U PAKETHBIX JBUTATENECH

ypoBeHb CrieliuaauTeT
¢popma o0yueHust ouHas

kadenpa-pazpadoruuk OnronHdpopmaruka

PaGouas nporpamma coctasiena B coorBeTcTtBuu ¢ @I'OC BO no HanpapieHUIO
noarotoBku 24.05.02 [IpoekTupoBaHHe aBUALIMOHHBIX U PAKETHBIX JIBUTATEIIEH,
YTBEPKIEHHBIM TiprkazoM MuHoOpHayku oT 12.08.2020 Ne 979

3aB.xadenpoii pazpaboTynka,
1.¢u3.-MaT.H., npod.

Pazpabotuuk nmporpamMmel,
K.(pu3.-Mar.H., 10II., TOIEHT

oxmmeanmsiii 1911, xpanmtes B cereme
HHOTO JOKyMeRTO0G0pOTa

H. 1. Kynaukosa

CBEJIEHUSI O BIIAJIEJIBLIE TT9TT
H. L

and
19.05.2022

A. A. lllynbruHos

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

dusuka co31aeT YHUBEpCAIbHYIO 0a3y /Ui u3y4eHus o01enpodeccuoHalbHbIX U
CHeIHabHBIX JUCIMILINH, 3aKIaIbIBacT (PyHIaMEHT MOCIEAYIOEro OOyYeHUs B
Marucrparype, acnupanrype. OHa 1a€T LebHOE NPEACTABIECHUE O (PU3NUECKUX 3aKOHAX
OKPY’aloLIEro Mupa B UX €AMHCTBE U B3AMMOCBSI3H, BOOPYKAET OaKkaliaBpoOB
HEOOXOIMMBIMU 3HAHUSIMU JJIS PELICHUS] HAyYHO-TEXHUYECKUX 3a1a4 B TEOPETUUECKUX U
IPUKJIAJAHBIX acleKTaxX. 3agadyaMu Kypca PU3UKH SBISIOTCA: * U3yYeHUE 3aKOHOB
OKpY’KaloLIEro MUpa B MX B3aUMOCBS3H; * OBJIaJicHUuE (QyH/IaMEHTAIbHBIMU TPUHIIUIIAMU U
METO/IAMHU PEILICHUSI HAyYHO-TEXHUUECKHUX 3a]1a4; * (POPMUPOBAHUE HABBIKOB 110
NPUMEHEHUIO MOJIOKEHUH (PyHIaMEeHTaIbHONU (DU3UKU K TPAMOTHOMY Hay4YHOMY aHAJINU3Y
CUTYaIHii, ¢ KOTOPBIMU OaKanaBpy MPUAETCS CTATKUBATHCS MPU CO3JaHUU WU
UCTOJIb30BAaHUM HOBOM TEXHUKH U HOBBIX TEXHOJIOTHI; * OCBOEHUE OCHOBHBIX (PU3NYECKUX
TEOPUI, TO3BOJISIFOLIUX OIUCATh SIBJIEHUS B IPUPOAE, U MIPENEITOB TPUMEHUMOCTH 3THX
TEOPHUH 7Sl peUICHHs] COBPEMEHHBIX U MEPCIIEKTUBHBIX MPO(ECCHOHANBHBIX 3a/1a4;
(dopMupoBaHUE Y CTYCHTOB OCHOB €CTECTBEHHOHAYYHOM KapTUHBI MUPA; * 03HAKOMJICHHE
CTYZIEHTOB C UCTOPUEHN U JIOTUKOW Pa3BUTHsI (PU3UKU U OCHOBHBIX €€ OTKPBITHIA.

Kparkoe conep:xanue 1uciUNJIMHBI

JuciumiHa « Pu3nKay BKIIOYAET B ce0s CIENYIOINE OCHOBHBIE pa3/Ieibl: MEXaHHUKA,
TEPMOJIMHAMUKA U MOJEKYIsIpHas (U3MKa, SIEKTPUIECTBO U MarHETU3M, KOJIeOaHUs U
BOJIHBI, ONITUKA, aTOMHas (pU3uKa, saepHas GU3HKa.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3HaeT: 3aKOHBI OKPY’KAIOIIETO MUPA U UX
B3aMMOCBS3U; OCHOBBI €CTECTBEHHOHAYYHOMN
KapTHHBI MHPa; OCHOBHBIE (PU3NYECKUE TEOPUH U
Mpeaebl UX MPUMEHUMOCTH JIJIS ONHUCAHUS SIBJICHUN
[IPUPOJIBI U PELIEHUS COBPEMEHHBIX U
MEePCIEKTUBHBIX TPO(HECCHOHATBHBIX 3a]1a4;
OIIK-1 CnocoGeH MpUMEHSTh €CTECTBEHHOHAYYHBIE[ICTOPUIO U JIOTHKY Pa3BUTHS (PU3UKHU U OCHOBHBIX
1 OOIIENHKEHEPHBIC U AKCIIEPUMEHTAITEHOTO €€ OTKPBITUI
WCCJIEIOBAHUS JUISI PEIICHUS WHKCHEPHBIX 3a7a4  |YMeeT: MPUMEHSTh NOJI0KeHHs (pyHIaMeHTaIbHOU
podeCcCUoHaTBFHON NeITeTbHOCTH (U3UKY K TPAMOTHOMY HAyYHOMY aHATU3Y

CUTYyalMd, C KOTOPBIMU IPUJIETCS CTAIIKUBATHCS TIPU
CO3/TaHMH, PAa3BUTUU WU UCIIOJIb30BAHUU HOBOM
TEXHUKHU U HOBBLIX TEXHOJIOTHI
MeeT mpakTHYEeCKUI OMBIT: BIAJAECHUS METOJAMK
pelieHus (GU3NYeCKuX 3a7ad, TEOPETUYECKOTO U
PKCIIEPUMEHTATBHOTO UCCIIEOBAHUS

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpEANISCTBYOMIUX TUCIUTUIHH, [TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB PabOT yueOHOTO IJ1aHa BHJIOB paboT

1.0.14 HauepratenbHas reometpus u uHxeHepHas |1.0.18 Teopusi aBToMaTH4ECKOTO yIIpaBICHHUS,
rpaduka, 1.0.17 TepmoanHaMuKa U TeIIonepeaaya,




1.0.10.01 AnreGpa u reomeTpus,
1.0.10.02 MareMaTHueCKHA aHAJIN3

1.0.35 DnexTpoTeXHUKa U 2IEKTPOHUKA,

1.0.38 IlpoekTrpoBaHre TEMIOMacCOOOMEHHBIX
anmnaparos,

1.0.28 TemnooOMeH B aBUAIIMOHHBIX W PAKETHBIX
IBUTATEIISIX,

1.0.26 I'mpporazognHaMuKa aBUAIMOHHBIX U
[PAKETHBIX JIBUTATENEH,

1.0.12 Xumus,

1.0.10.04 Teopust BepossTHOCTEN U MaTeMaTHUECKas
CTaTUCTHUKA,

1.0.19 DnexTpoobopynoBaHUE paKeTHO-
KOCMHYECKOH TEXHUKH,

1.0.33 Mertpomnorus, cTaniapTu3anus 1

cepTudUKaIH

TpC6OBaHI/IH K «BXOJIHBIM» 3HAHUAM, YMCHUAM, HaABbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[&HHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOINX AUCIUIIINH:

JlucuurimHa

TpeboBanus

1.0.14 HaueprarenbHasi reOMETPUsI U MH)KEHEpHAast
rpaduka

3HAET: OCHOBBI IOCTPOEHUS YEPTEXKaA,
3aKOHOMEPHOCTHU MOJTyUeHUs! N300pakeHu;
[IPAaBUJIA BBINIOJIHEHUS YEPTEXKEN NeTaNIEH,
COOPOYHBIX €TUHUIL U AIEMEHTOB KOHCTPYKIIUIA;
TpeOoBaHus cTaHAapToB EnuHol cuctemMbl
KOHCTpyKTOpckoil tokymeHnTauuu (ECKJ) u
EnuHOM cHCTeMBbl TEXHUYECKOU JTOKyMEHTALUU
(ECTH) x opopMeHHU O U COCTABICHUIO YEPTEKEH,
METOABI PELIECHHUS MHKEHEPHO-TEOMETPHUUECKUX
3a/1a4 Ha YEepPTEKE YMEET: pelIaTb TeOMETPUIECKHE
3a/1a41 IOCPEJCTBOM YEPTEKa; aHATU3UPOBATh
(dbopMy MpeIMETOB 10 X YepTeKaM, CTPOUTH U
YUTATh YEPTEIKU; PELLIATh MHKEHEPHO-
reoMeTpUYECKHE 3a/1a4ul Ha YepTeke; IPUMEHATh
HOpPMAaTHBHBIE JIOKYMEHTBI U FOCYAapCTBEHHbBIE
CTaHAAPThl, HEOOXOAUMBIE JIIs1 O)OPMIICHUS
4epTEeKEN U IPYroil KOHCTPYKTOPCKO-
TEXHOJIOTMYECKON JOKYMEHTAIlH; YMETh
OPUMEHSTH py4Hble (KapaHaam u Oymara) ams
[OCTPOEHUS YepTekKe U N3yUeHUs
[IPOCTPAHCTBEHHBIX CBOMCTB IF€OMETPUUECKUX
00beKTOB. MIMeeT npakTH4ecKuil OMbIT: MOCTPOCHUS
W YTEHUS YEPTEKa; BHIIIOTHEHMSI IPOECKIIMOHHBIX
yepTexei u 0popMIIEHUS! KOHCTPYKTOPCKOM
nokyMeHTauuu B coorsercTBuu ¢ ECKJ]

1.0.10.02 MaremMaT4eCKUN aHaInu3

3HAeT: OCHOBHbBIE MATEMaTUYECKHUE ITOJIOKEHUS,
3aKOHBI, OCHOBHBIE (DOPMYIIBI K METOIBI PELICHHUS
3a/1a4 pa3AeoB IUCLHUIUIMH MaTEMaTH4eCKOrO
aHa/In3a. YMEET: CaMOCTOSTEIbHO padoTaTh C
y4eOHOI, CIPaBOYHOM U yueOHO-METOANYECKOI
IUTEPATYPOM; TOKA3bIBaTh TEOPEMBI, BBIYHACIIATH
oIpeJieJIeHHbIe MHTErpallbl 1o Gurype;
XapaKTEPU30BaTh BEKTOPHBIE 110JIST; HAXOAUTh
LUPKYJIALNIO U IOTOK BEKTOPHOTO IOJIS; IPUMEHATH

MHTEIPAJIbl K PEIICHHUIO IPOCTHIX MPUKJIAIHBIX




3a/1a4; COCTABJISATh MaTeMaTHUYE€CKUE MOJIETN
MPOCTBIX 33]1a4 PEaIbHBIX ITPOLIECCOB U MPOBOJIUTH
UX aHanu3. FMiMeeT npakTUYeCKUid OMBIT: BJIAICHUS
HaBBIKaMH pa0OTHI C yUeOHOU 1 y4eOHO-
METOINYECKOH JINTEPATypOil; HaBBIKAMHU
yHoTpeOieHns MaTeMaTu4eCKO CUMBOIIUKHY IS
BBIPAKEHUSI KOJTMYECTBEHHBIX U KAYECTBEHHBIX
OTHOIIIEHUN OOBEKTOB; HABBIKAMU CUMBOJIBHBIX
MpeoOpa3oBaHUil MATEMAaTHUECKUX BBIPAKCHHIA.

1.0.10.01 Anrebpa u reomeTpust

3HAeT: OCHOBHbBIE TEPMUHBI U TIOHATHUS JIMHEHHOU
aiareOpbl U aHATUTUYECKOM reoMEeTpUn; Haubosee
Ba)KHbIE TPUIIOKEHUS TUHEHHOM anreOpsbl 1
QHAIMTUYECKOW T€OMETPUHU B PA3IMYHBIX 00JIACTAX
NIPYTUX €CTECTBEHHO-HAYYHbIX U
npodeccuOHaNbHBIX TUCIUIUINH YMEET:
[IPOM3BOIUTH OCHOBHBIE ONIEPALMU HaJ MaTPULIAMH,
BBIUUCIIATH ONPEIEIUTENH, UCCIeI0BaTh U PelaTh
CUCTEMBI JIMHEWHBIX YPaBHEHUH, IPOBOUTH
OCHOBHBIE OIEpAIMU HaJl BEKTOPAMH B
KOOpAMHATAX, IPUMEHATh (POPMYJIBI IS
BBIUMCJICHHS PACCTOSHUI, YIJIOB, TUIOIIAAEH U
00bEMOB pa3IMYHBIX (PUTYP, COCTABIATH ypaBHEHHUS
¢uryp 1-ro u 2-ro mopsigaKa Ha TUIOCKOCTH U B
npocTpaHCcTBe IMeeT MpakTUUeCKUil OIBIT:
BJIa/IEHUSI METOAOM MPUBEJCHUS ONPEIETUTENS K
TpEeyroJibHOMY BuAy, MmetonoMm Kpamepa u Metonom
["aycca s peleHys CUCTEM JIMHEWHBIX YPaBHEHMI,
KOOPAMHATHBIM METOAOM M3y4eHUs puryp Ha
MJIOCKOCTH U B IPOCTPAHCTB

4. O0bém 1 BUABI YUeOHOH PadOTHI

OO6mas Tpya10eMKOCTh TUCHUIUIMHBI cocTaBiseT 11 3.e., 396 4., 203 4. KOHTAaKTHOM

paboTHhI
Pacrnipenenenue no cemectpam
Bcero B yacax
Bun yueGHO# paboThI
4acoB Homep cemectpa
2 3
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 396 180 216
AyoumopHhvie 3auamusi: 176 80 96
Jlexuuu (JI) 80 32 48
[IpakTuueckue 3aHITHs, CEMUHAPHI U (WIH) JPYTUE BUABI
ayauTopHbIxX 3aHaTuil (I13) 48 32 16
JlabGopatopusbie pabotsl (JIP) 48 16 32
Camocmosmenvras paboma (CPC) 193 87,5 105,5
C IPUMEHEHUEM JUCTAHITMOHHBIX 00pa30BaTEIHHBIX 0
TEXHOJIOTUI
[ToaroroBka K 3K3aMeHy 73 27.5 45.5
[ToaroroBka k J1abopaTopHBIM paboTam 60 30 30
Penrenue nomantoux 3aganuii 30 15 15
[TonroroBka K KOHTPOJIBHBIM paboTam 30 15 15




KoHcynbranuy 1 NpoMeKyTOYHasl aTTeCTalus 27 12,5 14,

5

Bun KOHTPOJIAA (3aqu, I[I/I(I).3a‘-ICT, 3K3aMCH) - 9K3aMCH OK3aMCH

5. ConeprkaHue TUCHMILIMHBI

Ne

pa3zaciia

HaumeHnoBanue pa3znenoB JuCHUILIMHBI

O0BeM AYITUTOPHBIX 3aHSATHH 110 BUJaM B 4acax

Bcero JI I13

JIP

1

Mexanuka 32 12 12

8

KoseOaums v BOJTHBI 12 6 2

TepMmonuHaMKKa U MOJIEKYJISIpHAST (PU3UKA 10 4 2

I

DJIEKTPUUECTBO U MarHETU3M 72 32 16

OnTuka 32 16 10

AtoMHasi pu3nKa 12 8 4

N NN B WN

SAnepras pusnka 6 2 2

N ||

5.1. Jlekuum

No
nexnmu

Ne
paznena

HanmenoBaHue uimn KpaTKOC COACPIKAHUC JICKIMOHHOT'O 3aHATHA

Koi-
BO
4acoB

Bgenenue. [Ipeamer ¢pusuku. Metoas! (pu3nuecKuX UCCIEOBAHNUN: HAOIIONEHNE,
TUIIOTE3a, SKCIIEPUMEHT, Teopusl. BnusHue (pu3nku Ha pa3BUTHE TEXHUKHU U
BIIMSIHME TEXHUKH Ha pa3BuTue pu3uku. Ces3b GU3UKH ¢ punocoduein u 1pyrumu
HaykaMu. KuHemarnka MaTepruanbHON TOYKU. MEeXaHHYECKOE IBUKEHHUE KaK
npocreiias popma JBUKEHUS. DJIEMEHTbl KHHEMAaTUKH MaTepUaIbHOW TOUKU U
MOCTYTAaTEeNLHOTO IBUKEHUs a0COMOTHO TBEPAOTO Tesia. CKOPOCTh U yCKOpEHHE,
HOpMaJIbHOE Y TAHTCHIIMAJIbHOE YCKOPEHUS, paJlyC KPUBU3HbBI TPAEKTOPUU

Jlunamuka. OCHOBHas 3ajaua TuHAaMUKH. Macca, umnyinbc, cuia. JluHammka
MaTepHAIbHONW TOYKH U MMOCTYNAaTEeIbHOTO ABMKEHUS TBEPIOTO TeNa. 3aKOH
WHEPIUU U MHEPIIMAIbHBIE CUCTEMBI OTCUETA. 3aKOHbI HbI0TOHA M TpaHUIIBl UX
MPUMEHUMOCTHU. 3aKOH BCEMUPHOTO TATOTEHUS

Buemrane u BHyTpeHHue cuibl. LleHTp Mace (IIeHTp MHEPIIUN) MEXaHNIeCKOU
CHUCTCMbI U 3aKOH €0 ABMOKCHUA. 3akoH COXpaHCHU UMITYJIbCA U €TI0 CBA3b C
OJHOPOJHOCTHIO MPOCTpaHCcTBA. HenHepimanbHble CUCTEMBI OTCUETa

DHeprus. 3aKOH COXpaHEHUsI MEXaHNIeCKoi dHeprur. PaboTa CHIIBI M MOIIIHOCTb.
DHeprusi Kak yHUBepcaJlbHasi Mepa IBUKEHUA U B3auMoencTBusl. Kunernueckas
PHEPTUS MEXaHUIECKON CUCTEMBI U €€ CBSI3b C PaOOTOM BHEIIHUX U BHYTPEHHHUX
cui. [Tone, kak hopMa MaTepuu, OCYIIECTBISIIONIAS CUIIOBOE B3aMMO/ICHCTBHE
MEK]ly YaCTUIIaMU BellecTBa. CUilbl KOHCEPBATUBHbBIC U IUCCUTIATUBHBIC.
[loTeHmanbHast YHEPrUs MaTepraIbHOM TOUKH BO BHEIIIHEM CHIJIOBOM nojie. CBs3b
MOTEHIUAIBHON YHEPTUH C CUJION, IEUCTBYIONIEH HA MAaTEPUAIBHYIO TOUKY. 3aKOH
COXpPaHEHUsI MEXaHUYECKOW IHEPTHH. Yaap aOCOIIOTHO YIPYTUX U HEYNIPYTHX Tell

BpaH_[aTeJ'ILHOe JABWKCHUC. Kunemarnka BpaIarcJIibHOTO ABUKCHUS. VrioBoii
I[IYyTb, YIJIOBOC MEPEMEIICHHUE, YITIOBasd CKOPOCTb U YITIOBOC YCKOPEHHUC, UX CBA3b C
JIMHEMHBIMU CKOPOCTAMHU U YCKOPCHUSAMU TOYCK BPAINAOIICTOCS TCIIa

/lnHamuKa BpalaTeabHOro ABMKEHN. MOMEHT CHIIBI 1 MOMEHT MUMITYJIbCA
OTHOCHUTEJIBHO II0JIF0CA U HETIOABUKHOM OCH BpPAILlCHUs. YPaBHEHHUE TUHAMUKHU
BPAILATEILHOTO IBUKEHUS OTHOCUTEIBLHO OCH. MOMEHT MHEPLINU TeJla
oTHOCcUTENBbHO ocu. Teopema lllTeliHepa. 3aKoH cOXpaHEHHsSI MOMEHTA UMITYJIbCa U
€ro CBs3b C M30TPOIHOCTHIO MpOCTpaHcTBa. PaboTa MOMEHTa CHIIbI U
KMHETUYECKas SDHEPIrys Bpaujaromerocs rena. [Inockoe nuxenue TBEPAOTO Tea.
Teopus rupockona

Mexanuueckue konebanus. 'apMoHMuecKre KojieOaHus U UX XapaKTePUCTHKHU.




JluddepeHnmaabHOe ypaBHEHHE TaApMOHUYECKUX KoeOaHuid. [IpyKHUHHBIH,
(bU3UYEeCKUA 1 MaTEMATHIECKUA MaSTHUKW. DHEPIHsl TApMOHUYECKUX KOJIeOaHH.
AHrapMOHMYECKHUH OCHUILIATOP

[luddepeHnmansHoe ypaBHEHHE 3aTyXaIONINX KOJIEOaHUI U eTo pelIeHue.
Arneproanyeckuii mpouecc. BoiHyXk1eHHbIe koebaHus. AMITTUTYIA U pa3a
BBIHYK/ICHHBIX Kojiebanuil. Pezonanc. CrnokeHre rapMOHUYECKUX KOJIeOaHMiA
OJIHOTO HANpPAaBJIEHUS OAMHAKOBOM 4acTOThl. buenus. CnoxxeHus: B3auMHO
MEePIeHIUKYISIPHBIX KOJeOaHMI

MexaHndeckue BOJIHbL. MexaHu3M 00pa30BaHUsI MEXaHUYECKUX BOJIH B YIPYTOi
cpene. YpaBHeHue Oeryieit BoiHbl. BoiHOBOe ypaBHeHHE. [{TMHA BOJIHBI U
BOJIHOBOE umcii0. PazoBasi CKOpoCTh. DHeprus BosHbL. [loTok sHeprun. [IpuHumn
CYNEPIIO3HUIIMY BOJIH U TPAaHULIbI €T0 IPUMEHUMOCTH. BonHoBOM makeT. [ pynmnosast
ckopocTb. UnTepdepenius BonH. OOpa3oBaHue CTOSUEH BOJIHbBI. YpaBHEHHUE
CTOSIYEH BOJIHBI M €T0 aHAJIN3

10

CTaTUCTHYECKUH U TepMOI[I/IHaMI/IIICCKI/Iﬁ METOAbI UCCIICAOBAHUA CUCTCM.
TepmoanHamuueckas cuctemMa u e€ nmapamerpsl. MonexynspHas ¢puzuka.

W neanbHblil ra3. YpaBHEHHE COCTOSTHUS UeaIbHOTO raza. OCHOBHOE ypaBHEHUE
MOJIEKYJISIPHO-KMHETHUECKOW TEOPHH HIeaJIbHOTO Ta3a. CpeaHsst KHHeTHYeCKas
PHEprusi MOJEKyJI. MONEKyIIpHO-KUHETUYECKOE TOJKOBAHUE TEMIIEPATYPBHI.
Cpennsist KBaJipaTHuHasi CKOPOCTh. YHCIIO cTeneHe cBOOOAbI MOJIEKYIIbl. 3aKOH
[paBHOMEPHOTO PACTIPEIEICHHS SHEPTUU IO CTENEHSIM CBOOO/bI MOJIEKYJI

11

[ Hauano TepMonMHAMUKH. BHYTpeHHss sHeprus cucteMsl. Pabora rasa.
['paduyeckoe n300pakeHNe TEPMOINHAMHUYECKHUX MTPOIIECCOB U PabOTHI.
PaBHOBECHBIE M HEpABHOBECHBIE Npouecchl. KonnuectBo Temnorsl. [ Hauano
TepMOAMHAMUKHU. TermI0€MKOCTh MHOTOATOMHBIX T'a30B. 3akoH Maiiepa.
[Tpumenenue | Havana TepMOAMHAMUKY K M30MpoIieccaM. YpaBHeHHE aanadatsl. 11
Hayaj1o TepMoauHaMuku. OOpaTumMble 1 HeoOpaTUMbIe MpoIecchl. LIMKIIbL.
TennoBble ABUraTENN U XOIOAWIbHbIE ManHbL. [{ukn KapHo, k.mm.a. nukna. 11
HA4aJI0 TEPMOJANHAMUKH

12

JIeKTpOCTaThKa. J[Ba poaa aneKTpuIeCcKuX 3apsaoB. JMCKpETHOCTh 3apsiaa. 3aKOH
KynoHa. 3akoH coXpaHEeHUs AIEKTPUUECKOTO 3apsiia. DIEKTPOCTATUYECKOE TOJIE.
Hampsox€aHoCTh dnekTpudeckoro moiis. ['padudeckoe n300pa>keHre mois.
[TpuHIUIT CYyTIEPTIO3UINH TSI HAMTPSKEHHOCTH

13

Pabora cu QJICKTPUYCCKOTO ITOJIA 11O IIEPEMCIIICHUTO 3apsaa. HOTGHL{I/IaJ'I. CBs13b
MCKIY HaprDKéHHOCTI)IO 1 IMMOTCHIIMAJIOM. 3KBI/IHOTGHHI/I3HBHI)IG IMOBCPXHOCTH.
3Hepr N CUCTCMBI HCIIOJABWIKHBIX 3aps10B

14

[ToTok BekTOpa HaNPsHKEHHOCTH AIEKTpudecKoro noist. Teopema [Maycca s
DIIEKTPOCTATUYECKOTIO I10JIS B BAKYYME U €€ IPUMEHEHUE JUIs pacucra
DIIEKTPUYECKUX TTOJIEN

15

[IpOBOHUKHM B AJIEKTPUUYECKOM TOJI€. DIEKTPOEMKOCTh YEAUHEHHOTO MTPOBOIHHKA
M KOHJEHCcaTopa. JHEPTus 3apsHDKEHHOTO NPOBOIHMKA, KOHJEHCATOPA,
hrieKTpudecKkoro noist. O6bEMHas IIIOTHOCTD SHEPTUU

16

[10CTOSIHHBIN ANEKTPUYECKUN TOK. YCIIOBHS CYIIECTBOBAHUS U XapaKTEPUCTUKU
MOCTOSIHHOTO TOKa. PasHocTe norennmanos, J/1C, HanpskeHue. ConpoTuBiIeHNE
poBOIHUKOB. 3akoH OMma B uddepeHIaibHoi 1 HHTErpanbHON popmax s
OJHOPOJHOTO ¥ HEOJHOPOIHOIO Y4aCTKOB IeNH. 3akoH OMa JuIsl 3aMKHYTOH LIETIH.
Pabota u MmomtHOCTB TOKa. 3akoH J[koymnsa-JIenma

17

MaruautHoe nojie. MarHuTHOE B3aUMOJICHCTBHE TOCTOSIHHBIX TOKOB. Bektop
MarHUTHOM UHAYKIMH. [ padrueckoe n3o0paskeHue MarHUTHOTO NoJIs. 3akoH buo-
Cagapa-Jlarunaca. [lpunnun cyneprno3uiiuu. MarHuTHOE 10JI€ MPSIMOJIMHEHOTO
MIPOBOAHUKA C TOKOM

18

[ToTok BekTOpa MarHuTHOW MHAYKIMH. Teopema ['aycca 111 MAarHUTHOTO MOJIS.
[{pKynsiiyst BEKTOpa MarHUTHON MHTyKIIMU. 3aKOH MTOJTHOTO TOKA

19

/leficTBME MarHUTHOI'O TOJIsl HA MPOBOJIHUK € TOKOM. 3akoH Amnepa. MarHuTHbIN




UTIONIbHBIA MOMEHT. KOHTYp ¢ TOKOM B OTHOPOAHOM M HEOJTHOPOAHOM MarHUTHOM
nosie. Pabota no nepemMernienno NpoBOAHUKA C TOKOM U KOHTypa C TOKOM B
MarHUTHOM I10J1€

20

JlelicTBre MArHUTHOTO TOJIs HA ABMXKYyIuiics 3apsia. Cua Jlopenna.
OTHOCUTENBLHOCTH JJICKTPUUECKUX U MATHUTHBIX MTOJIEH

21

MarautHoe noJjie B BenecTse. MarHuTHasi BOCIPUUMYUBOCTh U MarHUTHAS
MPOHULIaeMOCTh. /lna- u mapamarueTuku. eppomMarHeTUKU U UX CBOMCTBA.
BexTop HaMarHM4eHHOCTH U €0 CBSI3b C INIOTHOCTBIO MOJIEKYJISIPHBIX TOKOB.
Hanpssk€HHOCTH MAarHUTHOTO TTOJIS

22

SIBrieHue anekTpoMarauTHON uHAyKiuu. OneiT @apazaes. [IpaBuio Jlenna. 3akon
PIIEKTPOMArHUTHOM UHTyKIIUU

23

SIBeHNE CaMOMHIYKLIMU U B3aUMHOW MHAYKIMH. HAYKTUBHOCT U B3aUMHas
WUHyKTUBHOCTb. TOKH 3aMbIKaHHs U pa3MbIKaHUs. DHEPIUsl MarHUTHOTO MOJIL.
O0BEMHAs TUIOTHOCTh YHEPTUY MarHUTHOT'O T1OJISI

24

DJIeKTpOMarHuTHBIEC KolieOaHus U BOMHBL. CBOOOIHBIE He3aTyXarolue KoJaeOaHus.
WneansHblil KonebarenbHbIN KOHTYP. duddepennmnanbnoe ypaBHeHHE
HesaTyxaronux kojaebanuii u ero pemenue. ®opmyna Tomcona. Dueprus
KoseOaHui

25

PeanbHblil KonebarenbHbIi KOHTYD. Juddepennmanbioe ypaBHEHHE 3aTyXalOIMINUX
konebaHuii u ero pemieHue. [lapamerpsl 3aTyxanusi. ATEpHOAMYECKHIA MTpoLiecc.
BriHyXI€HHBIE AJIEKTpOMarHuTHBIE KoJieOaHus. Pe3onanc

26

OcHoBBbI TeOpuM MakcBesuia JUIsl 3J1€KTpOMarHuTHOTro nojsi. Tok cMeleHus.
YpaBHeHuss MakcBeiia B MHTeTrpaibHOU U quddepeHnnanbaoi hopme.
JuddepeHnmanbHOe ypaBHEHUE IEKTPOMArHUTHOM BOJHBL. OCHOBHBIE CBOMCTBA
RIIEKTPOMArHUTHBIX BOJIH

27

da3oBas ¥ IrpyIIoBasi CKOPOCTH BOJIHBI. BOJIHOBOE YKCIIO ¥ BOJTHOBOM BEKTOP.
Monoxpomaruueckast BoJIHa. [lepeHoc s3Heprun 3IeKTpPOMarHuTHOM BOJTHOM.
Bextop Ymosa-IloitaTunTa. [Tomsipusarus 21eKTpoMarHiTHOM BOJTHBL. D¢ ekt
[lornepa

28

OnbiTel @penens u Jlnoiina. Untepdepomerp Maiikenscona. MuoronyueBas
unTepdepenus. Uureppepomerp @adpu-Ilepo. Bpemennas u npocTpaHcTBeHHas
KOT€pEHTHOCTb. BpeMs U JUIMHA KOT€PEHTHOCTU

29

Jludpakuus ceera. [Ipunuun [oirenca-Openens. Meton 30 @penens.
[IpssmonuHeitHOE pactipocTpaneHue cBeta. Judpaxius OpeHens Ha KPyTriioM
orBepcTuu U aucke. Judpaxums OpayHrodepa

30

JludpakinnoHHast penérka Kak CreKTpaabHbIi mpudop. Paspemaromniast
criocoOHOCTh. udpakius Ha mpocTpancTBeHHOU peméTke. Dopmyna Bynbda-
bparra. MccnemoBanue CTpyKTYpbl KpucTawios. [onorpadus

31

[Tonsipusanus cBera. PopMa U CTENEHb NOJISIPU3ALUU MOHOXPOMATHYECKUX BOJIH.
[TomyueHue 1 aHaIu3 TMHEWHO-TIOJISIPU30BaHHOTO CBETA. 3akoH Mastoca.
Jluneiinoe aynmydenpenomiienue. [IpoxoxaeHue cBera yepe3 TuHeiHbIe Pa3oBbie
IIJIaCTUHKU

32

DJIEKTpOMarHUTHBIE BOJIHBI B BellecTBe. HopmanbHas 1 aHOMasbHas TUCHIEPCHS
ceera. [lormomenne u paccessHue cBera. MickyccTBeHHas onTuyecKas
aHu30Tponusl. POTOyNnpyrocTs. DIEKTPOONTHUECKHE U MATHUTOOIITUYECKUE
aBieHUst OTpaXeHHE U IPEJIOMIICHUE CBETA HAa TPAHULIE pa3lena JByX
manekTpukoB. @opmynel Openens. ekt bprocrepa. [lonHoe oTpaxenue u ero
[IPUMEHEHNE B TEXHUKE

33

TeruioBoe uznmydenue. TerioBoe u3iydeHue u JIroMuHecteHus. CreKkTpaabHbIe
XapaKTepUCTUKU TEIJIOBOTO n3ny4yeHus. 3akonsl Kupxroga, Credana-bonbmana
1 3aK0oH cMenleHust Buna. AOcomotHo uépHoe Teno. @opmyna Penes-/>xunca u
«yabTpaduoneroBas KaracTpoda

34

[ 'urmoresa KBaHTOB. CDopMyna ITnanka. KBaHTOBOE OOBSICHEHNE 3aKOHOB TEMIIOBOIO

n3nydeHusi. KopnyckynsipHO-BOIHOBOH Jyallu3M CBETa




35

KBanToBbI€ cBOiicTBa cBeTa. DoTOHBI. POTOdhDeKT. YpaBHeHHE DUHIITEHHA AI1s
dotorddexra. O6parnbiit hotordhdext. laBnenue cera. OnwiT Jlebenena.
D dexr Komnrona. Beion popmynsr Komnrona

36

[Tnanerapuas moaens aroma. Mozens atoma Tomcona. OnbiTel Pesepdopna o
paccessHuIO anbda-gacTuIl. SJaepHast MoAeIbh aToMa. DMIUPHIECKHE
3aKOHOMEPHOCTHU B aTOMHBIX cniekTpax. @opmyna baneMepa. Jluneiiuarsie
crieKTpbl arToMoB. KoMOuHaIIMOHHBINM puHIUT PrTiia

37

JJeMEeHThl KBaHTOBOM MeXxaHuKuU. ['unoresa ne bpoins. Oneitel J3BHCccOoHa 1
Jxepmepa. udpaxuus Mukpodactuil. [TpuHun HeonpeaeneHHOCTH
['eitzenOepra. BomHoBast GpyHKIMS, €€ CTATUCTUYECKUM CMBICI B YCIIOBHS,
KOTOPBIM OHa JIOJIKHA YIOBJIETBOPATh. YpaBHeHue llIpennnrepa. KBantosas
JacTHIIA B OTHOMEPHON MOTeHIHAIbHOU siMe. OJTHOMEPHBIN NOTEHIIUATbHBIN
nopor u 6apbep

38

KBaHTOBO-MeXaHNYECKOE OMKMcaHue aToMoB. CTallMOHAPHOE YpaBHEHUE
[Ipenuarepa 11t atoma Bogopoaa. BomHOBbIE ()yHKIIMK ¥ KBAHTOBBIE YHUCIIA.
[TpaBuia or6opa Ui KBAaHTOBBIX MEPEX0I0B

39

OneiT HITepna u ['epnaxa. Dddexr 3eemana. CTpoeHHE aTOMOB M IIEPUOANYESCKAS
cucreMa xumudeckux auemeHToB [[. M. Menneneesa. [lopsaok 3anoiHeHus
AIIEKTPOHHBIX 00oJouek. [Ipunimm [Taymm

40

ATtoMHOE si71po. CocTaB aTOMHOTO siipa. XapakTEPUCTHKHU sIpa: 3apsijl, Macca,
PHEPTHUs CBSI3U HYKJIOHOB. PaiioakTUBHOCTh. BU/IbI M 3aKOHBI PaIMOAKTUBHOTO
n3nydeHus. Anepueie peakuuu. [enenne siaep. Cunres anep. JlerektupoBanue
s/IepHBIX U3ydeHuil. [loHaTre o J03UMETpUH U 3alIUTe

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHA

Ne

paszziena

HanmenoBanne umm KpaTKo€ COACPIKAHUC TPAKTUUCCKOIO 3aHATHUA, CCMHUHAapa

Komn-Bo
JacoB

1

Kunemarnka MarepraJbHON TOUKH

J/[nHamuka MarepuaabHON TOUYKH

3aKoH COXpaHCHUA UMITYJIbCA

PaGota, sHeprus. 3aKoH COXpaHEHUSI MEXaHUYECKON SHEPTUU

KunemaTnka u JUHAMHKa BpallaTCJIbHOI0 ABUXKCHUA

3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa. DHEPrUsl BPAIATEIbHOTO IBHKCHUS

KuHemarrka 1 JUHAMUKA KOJIeOaHU

['a3oBbIC 3aKOHBI. | HAYAIO0 TEPMOAMHAMUKH

Hanpsok€HHOCTDh M HOTEHIMAT JIEKTPUYECKOTO MO

TeopeMa Faycca JUJIA SJICKTPUYCCKOIO TTOJIA

9J'ICKTpOéMKOCTB. 3Hepr1/151 SJICKTPUYICCKOT'O ITOJIA

3aKOHBI TOCTOSHHOT'O TOKA

3akoH bruo-Casapa-Jlannaca

3axkoH Amnepa. Cuna Jlopenua

MarauTHbBIN HOTOK

3aKOH AMEKTPOMArHUTHOW MHTyKIIUH

WuTepdepenims ceera

Jludpakuus ceera
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Honﬂpmamm CBECTa

20 3aKOHBI TETJIOBOTO U3TyYEHUS
21 KBaHTOBBIE CBOMCTBA CBETA
22 ATOM BOZIOpOJIa

23 KBanroBas ¢puzuka
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|3aKOH PaJIM0aKTUBHOTO pacnaja |

5.3. JlaboparopHbie padoThI

Ne Ne y Kox-
sansuspasiena HaumenoBanue uim KpaTkoe cCofepskaHue 1adbopaTopHOit paboThI BO
4acoB
1 1 Bronnas 6ecena: Texanka 6e3onacHoct. BBOIHASI PABOTA. Onpenenenne )
YCKOpEHHMsI CBOOOTHOTO TaCHHUS.
2 1 JIP Ne M-1. N3y4yeHue 3akoHa COXpaHEHUSI UMITYJIbCA. 2
3 1 BrimonHsieTcs ogaa pabota: JIP Ne M-2. Onpenenenne ckopoctu mynu; JIP Ne M- )
8. 3aKOH COXpaHEHUsI MOMEHTa UMITYJIbCA.
4 1 JIP Ne M-3. M3yuenue 3akoHa TMHAMUKU BPAlIaTeIbHOTO JBUKEHUS C TIOMOIIBIO )
MasiTHUKa O6epoOeka.
BrimonasieTcst omna padota: JIP Ne M-7. Onpenenenue yCKOpeHUs CBOOOTHOTO
5 2 |mapenwus ¢ nmomoIbio 00opoTHoro MastHuka; JIP Ne M-9. Uzyuenue 2
BBIHYKJICHHBIX KosteOanwmii; JIP No M-12. M3ydyeHue 3aTyxaromux KojaecOaHui.
6 ) Brimonasiercst omna padota: JIP Ne M-10. M3yuenne coOCTBEHHBIX KoJIeOaHUM )
ctpyHsl; JIP Ne M-11. 13yuenue 3ByKOBBIX BOJIH B BO3/IyXE.
7 3 Brimonnsiercs onna padora: JIP Ne M-14. Onpenenenue ko3 duiinenTa BI3KOCTH )
xuakocTH; JIP Noe M-15. Onpenenenne koadduimerTa BI3KOCTH BO3TyXa.
8 3 [JIP Ne M-16. OnipenienieHrie OTHOIICHUS TEIUIOEMKOCTEN BO3IyXa. 2
9 4 |JIP Ne O-1. U3y4yeHue >1eKTPOCTATUIECKOTO MO METOJIOM MOJICIIUPOBAHUSI. 2
10 4 |JIP Ne D-2. OnpeneneHue JIeKTPOEMKOCTH KOHAEH caTopa. 2
11 4 JJIP Ne O-3. OnpeseneHue yaenbHOr0 COIPOTUBIIEHNS TPOBOIHUKA. 2
12 4 JIP Ne 3-4. N3yueHue TemriepaTypHOM 3aBUCUMOCTH COITPOTUBIICHUS METAJIIA U )
[MOJIYTTPOBOHUKA.
13 4 JIP Ne 3:5. OrnpesienieHne napaMeTpoB IENH, COAEpIKaIlel CONPOTUBICHUE U )
HIIEKTPOEMKOCTD
14 4 JIP Ne D-6. OnpeneneHre yaeabHOTO 3apsiia JIEKTPOHA METOJIOM MarHeTPOHaA. 2
15 4 |JIP Ne B-7. Uzyuenue >¢gdexra Xoiaa B TOTyTPOBOTHUKAX. 2
16 4 JIP Ne O-8. U3yuenue cBOMCTB peppOMarHeTUKOB C IIOMOLIbIO NETIN )
rUCTEPE3UCA.
17 4 |JIP Ne O-11. Onpenenenne Touku Kropu deppura. 2
18 4 JJIP Ne D-12. M3yueHue >1eKTPOMarHUTHBIX 3aTyXaroMIUX KoieOaHuH. 2
19,20 4 JIP Ne D-13. UccnenoBanue sIBIEHHS pE30HAHCA B AIEKTPUUECKHUX LIETSAX 4
[IEPEMEHHOT0 TOKA.
BrinonusieTcst ogaa padota: JIP Ne O-1. Onpenenenue paanyca KpUBU3HBI THH3bBI
21 5  |c nomoukto kosen HetotoHa; JIP Ne O-3. M3mepenue nokazatesns IpeaoMIeHHUs 2
BO3/yXa C MOMOIIbIO HHTEphEepOMeTpa.
BrimonasieTcst omqna padota: JIP Ne O-2. M3MepeHue JUTHHBI CBETOBOM BOJIHBI C
22 5  |momombo mudppakinmorHoi pemetku; JIP Ne O-4. Onpenenenue yria moxHON 2
MOJISIpU3aIUH U IIPOBEpKa 3akoHa Maitoca.
Brimonasiercst omna padota: JIP Ne O-7. HccienoBanue CrieKTpa UCITyCKaHUS
23 5 TBEPABIX Tel. JIP No O-8. CHsATHE CIEKTpabHOM XapaKTePUCTHKHU (OTOIIEMEHTA )
1 onpeneneHue padotsl Beixona; JIP Ne O-13. MccnenoBanue BHEIIHETO
¢dororphdekra
24 7 Brimonnsiercs onna padora: JIP Ne O-10. M3yuenue ansda-pacnana; JIP Ne O-11. )
Omnpenenenre BepXHEH TPaHUIIBI DHEPTHH OeTa-CIIeKTpa

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa




Brimonuenune CPC

Crrcoxk nuTeparypsl (C yKkazaHUueM Kon-
[Tonux CPC pasnenos, raB, cTpanuil) / cceuika Ha  [CemecTp| BO
pecypc JacoB

YueOnuku [1-6] u3 pasaena "YuyebHo-
[ToaroroBka K K3aMeHY METOJIMYECKUE MaTepUaIIbl B JIEKTPOHHOM 3 45,5
Bue"

[TocobOwus [11-16] u3 paznena "YueOHo-
[ToaroroBka k 1ab0opaTopHBIM paboTam METOJINYECKUE MaTepUaIIbl B 3JIEKTPOHHOM 2 30
Buae"

[Tocobwus [8-10] u3 pa3nena "YdebHo-
Pentenue qoManiHux 3agaHui METOINYECKHAE MATEPUAIIBI B DIIEKTPOHHOM 2 15
Buae"

YueOHuku [ 1-6] u3 pasgena "YuebHo-
[loaroroBka K 3K3aMeHy METOJIMYECKUE MaTepralibl B 3JIEKTPOHHOM 2 27,5
Bue"

[Toco6us [7-10] u3 paznena "YuebHo-
[TonroToBKa K KOHTPOJIBHBIM paboTamM METOAMYECKHE MaTepUabl B AIEKTPOHHOM 2 15
Buae"

[Tocobus [7-10] u3 pasznena "YueOHO-
[TonroToBKa K KOHTPOJIBHBIM paboTam METOAMYECKHE MaTECPHUAIIBI B JJIEKTPOHHOM 3 15
Bue"

[Tocobus [7, 8, 10] u3 pazngena "YdaeOHO-
Penrenue JoManItHux 3agaHuid METOAMYECKUE MAaTEpUAJIbI B AJIEKTPOHHOM 3 15
Buje"

[TocoOus [11-16] u3 paznena "YueOHo-
[lonroroBka Kk 1a60paTopHBIM paboTam METOJINYECKUE MaTepUaIIbl B SJIEKTPOHHOM 3 30
BuIc"

6. @oH/1 OLIEHOYHBIX CPEACTB /1JIsl POBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KoHTponb kauecTBa 0CBOCHUS 00pa30BaTEILHOM MPOrpaMMbl OCYIIIECTBIISICTCS B
cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM IeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabsusie meponpusitus (KM)

Hassanue -
Ne | Ce- Bun Makc. THIBA-
KOHTpOJIbHOTO[Bec [Nopsimok HauKcaeHus 6aIoB
KM|mecTp| koHTpouss Oann eTcs B
MEPOTPUSITUS
[TA
1 Gann HaumcngeTcs MpU HaJIUYUU BCEX
Texymmii [MPaBUJIbHO PEIIEHHBIX 3a4a4.
1] 2 ym w14 1] 1 [P p A K3aMeH
KOHTPOJIb 0 6anoB, eciiu €CTh CYIIECTBEHHbBIE OLINOKHI
XOTs OBl B OJTHOM 3aj1aue.
1 Gann HauUCHSIEeTCs IPU HATMYUH BCEX
Texymui [MPAaBUJIbHO PELIEHHBIX 3a/ay.
2 2 Yl 3 5-7 1 1 P p 8 PK3aMEH
KOHTPOJIb 0 GamIoB, €Clii €CTh CYIIECTBEHHBIC OITMOKHI
XOTs OBbI B OJTHOM 3aj1aue.
. 1 Gann HaYUCHAETCS MPU HATTUYUU BCEX
Texymnmii i
3 2 KOHTDOIE 13 8-10 1 | |mpaBHIBHO PELIEHHBIX 3a4ad. DK3aMEH|
P (0 6ayIoB, €Cli €CTh CYHIECTBEHHBIE OITHOKHI




XOTs ObI B OHOM 3a7aye.

Texymnmii
KOHTPOJIb

KP 1

B xoHTpOnbHOI pabote 2 3amaun. Kaxnas
3ajJ1a4a OllcHUBaeTCcs Ha 3 OaJuia.

1 Gann cTaBUTCS, €CIIU CTY/IEHT HaMKCal
MPaBHIIbHBIC (POPMYIIBI JIJIS PEIICHHS 3a/1a9H,
2 Oana - eclid, KpoMe TOTO, CJIEIaHbl BEpHBIE
npeoOpa3oBaHus,

3 Ganna - ecnu MOTy4eH MPaBUIbHBIN
JHCJIOBOM OTBET.

OK3aMCH|

Texymmi
KOHTPOJIb

KP 2

B xoHTpOnbHOI padote 2 3anaun. Kaxnas
3ajjaya OlleHUBaeTCs Ha 3 Gasa.

1 Gast cTaBUTCSI, €CITH CTYACHT HAIMCaT
MpaBUJIbHBIE (POPMYITBI JUIS peIlIeHHs 3a]1a4uH,
2 Oajia - eciid, KpoMe TOro, CJIeJIaHbl BEpHbIE
npeoOpa3oBaHus,

3 Ganna - eciu NOIy4eH MpaBUIIbHBII
YUCJIOBOU OTBET.

OK3aMCH

Texyuui
KOHTPOJIb

KP 3

B koHTponbHOM padoTe 2 3amaun. Kaxmas
3aJ]a4a OIlcHUBaeTCs Ha 3 OaJuia.

1 Gam cTaBUTCSA, €CIIU CTYACHT HAIKCAT
MpaBUJIbHBIE (POPMYIIBI JIJISl PEILICHUS 3aa4H,
2 Oaia - eclii, KpOMe TOTO, C/ICJIaHbl BEPHBIC
rpeoOpa3oBaHus,

3 Gajta - ecliv TOJTy4eH MPaBHIIbHBIN
JHCJIOBOI OTBET.

OK3aMCH|

Texymui
KOHTPOJIb

KP 4

B xoHTponbHOI padore 2 3agaun. Kaxxnas
3a7a4ya OLlEHMBAeTCs Ha 3 Oajuia.

1 Gan cTaBUTCS, €CIIM CTY/ICHT HAIKCAI
MpaBWJIbHBIE (POPMYIIBI ISl pELIeHUS 3a/1a4H,
2 Oajia - eclid, KpoMe TOTO, CJICIaHbl BEPHBIC
nmpeoOpa3oBaHus,

3 Ganta - eciy Moy4YeH MpaBUIbHBIN
YHCJIOBOM OTBET.

OK3aMCH|

Texymuit
KOHTPOJIb

KP 5

10

B koHTpOnbHOM padoTe 1 TeopeTnueckuit
Borpoc u 1 3a7a4a Ha TeMy JabopaTopHOH
paboThl. Kaxplil Boripoc orieHUBaeTcs Ha 5
0aJuI0B B 3aBUCUMOCTH OT TIOJTHOTHI €70
PACKPBITUS U TOYHOCTH PACUETOB.

ODK3aMCH

Texymmi
KOHTPOJIb

JIP 01

[TpoBepka MUCHMEHHBIX OTUYETOB 11O
naboparopHbeiM paboTam. CTyIEHT TOIKEH
caarh OTYET 10 JTaboparopHo paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE
HA4aJIOM BBITIOJTHEHUS CIIeIYIOMENH PabOTHI.
Ecnu pabota He 3auTeHa, TO OHa
BO3BpAIIACTCSI CTYJICHTY Ha TOpabOTKy. 3a

Ka Kbl CIaHHBIA OTYET cTaBUTCA 1 Oam,
€CJIM MPaBUJIbHO O(POPMIIEH OTUET,

cofiep Kalluii BEpHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacu€ToB, a TAaK)KE TOYHBIEC BHIBOIBI, U 0
0aoB, eciau oT4ET oPopMIIeH HE 10
MIPUHSTHIM TPAaBUJIaM, YKa3aHHBIM B TT0COOHSIX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIHHbBIE
pacu€Thl MIIM U3MEPEHUS, 32 HEBEPHBIN BHIBO/T
WJIN €r0 OTCYTCTBUE.

OK3aMCH

10

Texynmi

JIP 02

HpOBepKa MHUCBMEHHBIX OTUYETOB IO

OK3aMCH




KOHTPOJIb

naboparopHbiM paboTam. CTYIEHT OIKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
MIPOBEPKY Ha CIEAYIOLIEM 3aHATHH U TIepeN
HAYaJIOM BBITTOJIHEHHSI CIICTYIOMIEH paboTHI.
Ecnu paboTa He 3auTeHa, TO OHa
BO3BpAIIAcTCs CTYJCHTY Ha JIOpaboTKy. 3a

Ka Kbl CTaHHEBIA OTYET cTaBUTCA 1 Oam,
€CJIM TIPAaBUIIBHO O0(OPMIIEH OTUET,
COZIEpIKaIlMiA BEPHBIE PE3YJIBTAaThl H3MEPEHHI
1 pacu€ToB, a TAK)KE TOYHBIC BHIBOABI, U
0aJuIoB, ecau OTYET OPOPMIICH HE 110
MPUHSATHIM TPAaBUIIaM, YKa3aHHBIM B TIOCOOMSIX
1o 1a0opaTopHBIM paboTaMm, 32 HEMPABUIIbHBIE
pacy€Thl M U3MEPEHUs, 32 HEBEPHBIH BBIBOJI
VI €T0 OTCYTCTBHE.

11

Texymnmii
KOHTPOJIb

JIP 03

[TpoBepka MUCHMEHHBIX OTUETOB 1O
nmabopaTopHbIM padotam. CTyIeHT TOJDKEH
caath OTYET 1Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICIYIONIEM 3aHITHH U TIEPeT
HAYaJIOM BBITIOJIHEHUS CIIEAYOIIel paboThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpaIlaeTcs CTYICHTY Ha 10paboTKy. 3a
Ka)KIbIH CIAaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIH MPaBWIBHO O(pOpMIIEH OTYET,

COZICp KaIIUid BEpHBIC Pe3yJIbTaThl H3MEPESHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOABI, U ()
0aJIoB, eciau 0T4ET 0POpPMIIEH HE 110
MPUHSTHIM MPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JTa0OpaTOPHBIM paboTaM, 32 HETPABHIILHBIE
pacuéThl UM U3MEPEHUSs, 32 HEBEPHBIHN BBIBOJ
WM €70 OTCYTCTBHE.

OK3aMCH|
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Texymmi
KOHTPOJIb

JIP 04

[TpoBepka MUCHMEHHBIX OTUYETOB 11O
naboparopHbeiM paboTam. CTyIEHT OMKEH
caarh OTYET 10 JTaboparopHoi paboTe Ha
[IPOBEPKY Ha CIEIYIOIIEM 3aHITHH U TIepe]
HA4aJIOM BBITIOJTHEHUS CIIEIYIONMENH pabOTHI.
Ecnu pabota He 3auTeHa, TO OHa
BO3BpAIlACTCSI CTYJICHTY Ha TOpabOTKy. 3a

Ka Kbl CIaHHBIA OTYET cTaBUTCA 1 Oam,
€CJIM MPaBUIIbHO O(POPMIIEH OTUET,

cofiep Kalluii BEpHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacu€ToB, a TAaK)KE TOYHBIEC BHIBOIBI, U 0
0aoB, eciau 0T4ET oPopMIIEH HE 10
MIPUHSTHIM TPAaBUJIaM, YKa3aHHBIM B TT0COOHSIX
Mo 1abopaTopHbIM paboTam, 3a HEPaBUIHHbBIE
pacu€Thl MM U3MEPEHUS, 32 HEBEPHBIN BHIBOT
WJIN €r0 OTCYTCTBUE.

OK3aMCH
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Texymmi
KOHTPOJIb

JIP 05

[TpoBepka MUCHMEHHBIX OTUETOB 1O
naboparopHbiM paboTam. CTYIEHT TOJIKESH
caath OTYET IO JIabopaTopHO# padoTe Ha
MIPOBEPKY Ha CIEIYIONIEM 3aHITHH U TIEpe]
HAyajI0M BBIITOJIHEHHUS CIICIYOIIel padoThI.
Ecnu pabota He 3a4TeHa, TO OHA
BO3BpalllaeTCs CTYICHTY Ha J0paboTKy. 3a
KaKJIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,

€CJIM MPaBMWJIbHO O(hopmIIeH OTYET,

OK3aMCH




cozlep Kaliii BEpHBIC PE3yJbTaThl U3MEPEHUI
U pacu€ToB, a TAK)KEe TOUHbBIC BHIBOABI, 1 0
0aJuIoB, eciu OTYET OPOPMIICH HE 110
HNPUHSATHIM IIPaBHIIaM, YKa3aHHBIM B TIOCOOMSIX
10 J1aOOpaTOpHBIM paboTaM, 3a HEMPABUIIbHBIC
PAcU€ThI WK U3MEPEHHSI, 32 HEBEPHBIH BHIBOJL
WM €TO OTCYTCTBHE.
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Texymnii
KOHTPOJIb

JIP 06

[TpoBepka MTUCHMEHHBIX OTUETOB 1O
nmabopaTopHbIM padotam. CTyIeHT TOJDKEH
caath OTYET MO TabopaTopHOit paboTe Ha
MIPOBEPKY Ha CIICIYIOIIEM 3aHITHH U TIEPeT
HAYaJIOM BBITIOJIHEHUS CIIEAYIOIIel paboThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpallaeTcs CTYICHTY Ha JopaboTKy. 3a
Ka)KIbIH CIAaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIH MPaBWIBHO O(pOpMIIEH OTYET,

CoZICp KaIlIUid BEpHBIC Pe3yJIbTaThl H3MEPECHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOABI, U ()
0aJI0B, eciau 0T4ET 0POpPMIIEH HE 110
MPUHSTHIM MPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JTa0OpaTOPHBIM paboTaM, 32 HETPABHILHbIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBIHN BBIBOJ
WJIH €70 OTCYTCTBHE.
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Texymmi
KOHTPOJIb

JIP 07

[TpoBepka MUCHMEHHBIX OTUYETOB 11O
naboparopHbeiM paboTam. CTyIEHT TOMKEH
caarh OTYET 10 JTaboparopHo paboTe Ha
[IPOBEPKY Ha CIEIYIOIIEM 3aHITHH U TIepe]
HA4aJIOM BBITIOJTHEHUS CIIEIYIONENH pabOThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIIACTCS CTYJICHTY Ha TIOpabOTKy. 3a

Ka Kbl CIaHHBIA OTYET cTaBUTCA 1 Oam,
€CJIM MPaBUJIbHO O(POPMIIEH OTUET,
cofiepKalluii BEpHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacuéToB, a TaK)KE TOYHBIEC BHIBOIBI, U 0
0aIoB, eciau 0T4ET oPopMIIeH HE 10
[IPUHSTHIM TPAaBUJIaM, YKa3aHHBIM B TT0COOHSIX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIHHbBIE
pacu€Thl MM U3MEPEHUS, 32 HEBEPHBIN BHIBO/T
WJIU €r0 OTCYTCTBUE.
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Texyuui
KOHTPOJIb

JIP 08

[TpoBepka MUCHMEHHBIX OTYETOB TIO
nmaboparopHbiM padboTam. CTYIEHT TOJIKESH
ciath OTYET 1Mo JabopaTopHOii paboTe Ha
MIPOBEPKY Ha CICIYIONIEM 3aHITHH U TIEpe]
HAYaJIOM BBITTOJIHEHHSI CIISTYIOMICH paboTHhI.
Ecnu paboTa He 3auTeHa, TO OHa
BO3BpAIACTCs CTYJCHTY Ha JIOpa0OTKy. 3a
KaKJIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM TIPAaBUIIBHO O0(OPMIIEH OTUET,

CoZIep KAl BEpHBIE Pe3yJIETaThl H3MEPEHUN
1 pacu€ToB, a TAKXKE TOYHBIC BBIBOABI, U ()
0aJuIoB, ecau OTYET OPOPMIICH HE TI0
MPUHSATHIM TIPAaBUIJIaM, YKa3aHHBIM B TIOCOOUSIX
o JIa0OpaTOPHBIM paboTaM, 32 HETPABUIIbHbBIE
pacy€Thl MM U3MEPEHUs, 32 HEBEPHBIH BBIBOJI
WM €T0 OTCYTCTBHE.
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Texynmi

JIP 09

[IpoBepKa MUCbMEHHBIX OTYETOB 110
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KOHTPOJIb

naboparopHbiM paboTam. CTYIEHT OIKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
MIPOBEPKY Ha CIEAYIOLIEM 3aHATHH U TIepeN
HAYaJIOM BBITTOJIHEHHSI CIICTYIOMIEH paboTHI.
Ecnu paboTa He 3auTeHa, TO OHa
BO3BpAIIAcTCs CTYJCHTY Ha JIOpaboTKy. 3a

Ka Kbl CTaHHEBIA OTYET cTaBUTCA 1 Oam,
€CJIM TIPAaBUIIBHO O0(OPMIIEH OTUET,
COZIEpIKaIlMiA BEPHBIE PE3YJIBTAaThl H3MEPEHHI
1 pacu€ToB, a TAK)KE TOYHBIC BHIBOABI, U
0aJuIoB, ecau OTYET OPOPMIICH HE 110
MPUHSATHIM TPAaBUIIaM, YKa3aHHBIM B TIOCOOMSIX
1o 1a0opaTopHBIM paboTaMm, 32 HEMPABUIIbHBIE
pacy€Thl M U3MEPEHUs, 32 HEBEPHBIH BBIBOJI
VI €T0 OTCYTCTBHE.
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Texymnmii
KOHTPOJIb

JIP 10

[TpoBepka MUCHMEHHBIX OTUETOB 1O
nmabopaTopHbIM padotam. CTyIeHT TOJDKEH
caath OTYET 1Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICIYIONIEM 3aHITHH U TIEPeT
HAYaJIOM BBITIOJIHEHUS CIIEAYOIIel paboThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpaIlaeTcs CTYICHTY Ha 10paboTKy. 3a
Ka)KIbIH CIAaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIH MPaBWIBHO O(pOpMIIEH OTYET,

COZICp KaIIUid BEpHBIC Pe3yJIbTaThl H3MEPESHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOABI, U ()
0aJIoB, eciau 0T4ET 0POpPMIIEH HE 110
MPUHSTHIM MPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JTa0OpaTOPHBIM paboTaM, 32 HETPABHIILHBIE
pacuéThl UM U3MEPEHUSs, 32 HEBEPHBIHN BBIBOJ
WM €70 OTCYTCTBHE.

OK3aMCH|

19

ITpome-
JKyTOUHAast
arTecTauus

DK3aMeH

11

Kaxxapiit Bonpoc onenuBaetcs 0 win 1 6am. 1
0aJu1 cTaBUTCA 32 NPaBUIbHBIN OTBET. 3a7a4a
olleHMBaeTcd Ha 3 Oaja. 1 6amr craBHUTCS,
€CJIN OIIpeIeJIEHbl UCKOMbIE BEJTUUUHBI, 2
Oasuta, eciu onpezeneHa CpeaHssl BeIMInHA U
e€ ciydaiiHas OrperHocTs, 3 6aia, eciu
OLIEHEHA TIOJTHASI TOTPEITHOCTH BEJTMYNHBI.
MaxkcuMaabHOE KOJTMYECTBO 0aJIJIOB MO
ounerty - 11.
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Texymui
KOHTPOJIb

13 1-4

1 Gann HauucngeTcs MpU HaJTMYUU BCEX
MPaBUJIBHO PEIIEHHBIX 3a]1a4.

(0 Ga1oB, €Clii €CTh CYIIECTBEHHbBIE OIIMOKHI
XOTs1 ObI B OJTHOM 3a/1a4e.

ODK3aMCH
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Texyumi
KOHTPOJIb

A3 5-7

1 Gana HAYUCITSAETCS TPU HATMYUU BCEX
[IPaBUJILHO PEIIEHHBIX 3a1a4.

0 GamIoB, €Clii €CTh CYIIECTBEHHBIE OIITMOKHI
XOTsI ObI B OJTHOM 3ajaue.
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Texymnii
KOHTPOJIb

13 8-10

1 Gas HauuCIIAETCS IPU HAJTMYUH BCEX
[IPAaBWIbHO PELIEHHBIX 3a/ay.

0 6anIoB, €ciu €CTh CyIIECTBEHHbIE OLTHOKU
XOTs ObI B OJHOM 3a7aye.
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23

Texyuui
KOHTPOJIb

KP 1

B xoHTpOnbHOI padote 2 3anaun. Kaxxnas
3ajjaya OlleHUBaeTCs Ha 3 Gasa.

1 Gaj1 CTaBUTCS, €CJIM CTY/IEHT HAalKCall
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MpaBUIIbHBIC POPMYIIBI ISl pEIICHHS 3a/1a9H,
2 Oajia - eclid, KpoMe TOT0, CJIEJIaHbl BEpHbIE
peoOpa3oBaHus,

3 Gasta - eciiv TOJTy4eH MPaBHIIbHBIN
YUCIJIOBOM OTBET.
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Texymnmii
KOHTPOJIb

KP2

B xoHTpOnbHOI pabote 2 3amaun. Kaxnas
3ajJ1a4a OllcHUBaeTCcs Ha 3 OaJuia.

1 Gann cTaBUTCS, €CIIU CTY/ICHT HaMKCal
MPaBHIIbHBIC (POPMYIIBI JIUIS PEIICHHS 3a/1a9H,
2 Oana - eclid, KpoMe TOTO, CJIEIaHbl BEpHBIE
mpeoOpa3oBaHus,

3 Ganna - ecnu MOTy4eH MPaBUIbHBIN
JHCJIOBOM OTBET.
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Texymmi
KOHTPOJIb

KP3

B xoHTpOnbHOI padote 2 3anaun. Kaxxnas
3ajjaya OlleHUBaeTcs Ha 3 Gasa.

1 Gasn cTaBUTCS, €CITHM CTYACHT HAIHCAT
paBUJIbHBIE (POPMYITBI ISl peIlIeHHs 3a]1a4uH,
2 Oajia - eciid, KpoMe TOro, CJIeJIaHbl BEpHbIE
npeoOpa3oBaHus,

3 Ganna - eciu NOIy4eH NMPaBUIIbHbII
YUCJIOBOU OTBET.

OK3aMCH
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Texyuui
KOHTPOJIb

KP 4

B koHTponbHOM padoTe 2 3amaun. Kaxmas
3aJ]a4a OIlcHUBaeTCs Ha 3 OaJuia.

1 Gama cTaBUTCSA, €CIIU CTYACHT HAIKCAT
MpaBUJILHBIE (POPMYIIBI JIJISl PEILICHUS 3aa4H,
2 Oaia - eclii, KpOMe TOTO, C/ICIIaHbl BEPHBIC
rpeoOpa3oBaHus,

3 Gajuta - ecliv TOJTy4eH MPaBHIIbHBIN
JHCIOBOI OTBET.
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Texymui
KOHTPOJIb

KP 5

10

B KOHTpONBHOM paboTe 2 TeOpeTHUECKIX
Borpoca. Kaxplii Bompoc olleHuBaeTcsa Ha 5
0aJJIOB B 3aBUCUMOCTH OT TOJTHOTHI €T0
PACKpBITHSL.
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Texymmi
KOHTPOJIb

JIP 01

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTYIEHT TOMKEeH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEIYIOMENH pabOThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCS CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIM CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTYET,
coJiep>Kallllii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET oPopMIIEH HE 10
MPUHSATHIM TPAaBWIaM, YKa3aHHBIM B TIOCOOMSX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIHHbBIE
pacu€Thl WM U3MEPEHUS, 32 HEBEPHBIN BBIBO/T
WJIU €r0 OTCYTCTBUE.

OK3aMCH
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Texymmi
KOHTPOJIb

JIP 02

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyAeHT TOJKEH
caath OTYET MO TabopaTopHoit paboTe Ha
MPOBEPKY Ha CIEAYIONIEM 3aHATHH U TIEpeN
HAuaJIOM BBITIOJIHEHUS CIEAYoIIel padoThI.
Ecmu paboTa He 3auTeHa, TO OHa
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BO3BpAILlAETCs CTYJICHTY Ha TIOpabOTKy. 3a

Ka Kbl CIaHHBIA OTYET cTaBUTCA 1 Oamn,
€CJIH MPaBWIBHO O(pOpMIIEH OTUET,
COJZIEpIKaIlU BEPHBIE PE3yJbTaThl U3MEPEHUN
1 pacu€ToB, a TaK¥Ke TOYHbIE BHIBO/IBI, U 0
0aiToB, eciau oTYET opopMIIeH HE 1O
[PUHSTHIM TPaBUIaM, YKa3aHHBIM B TI0COOMSIX
M0 JTaOOpaTOPHBIM paboTaM, 32 HETIPABHIILHbIE
pac4y€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.

30

Texymmi
KOHTPOJIb

JIP 03

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTyIEHT OMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEYIOMENH paboThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCS CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbLHO O(pOpMIIEH OTUET,

coJIep Kallliii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIEC BHIBOIBI, U 0
0aoB, eciau 0T4ET oopMIIEH HE 10
MPUHSATHIM TPAaBIJIaM, YKa3aHHBIM B TIOCOOMSX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIHHBIE
pacu€Thl WM U3MEPEHUS, 32 HEBEPHBIN BBIBOT
WJIU €r0 OTCYTCTBUE.

OK3aMCH
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Texymmii
KOHTPOJIb

JIP 04

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyIeHT TOJKEH
caath OTYET Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICITYIOIIEM 3aHITHH U TIEPeT
HAuaJIOM BBITIOJIHEHUS CIEAYIOIIel paboThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpalllaeTcs CTYICHTY Ha J0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUIBHO O(pOpMIIEH OTYET,
CoZICpKaIUid BEpHBIC Pe3yJIbTaThl H3MEPECHUN
1 pacy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJI0B, ecau 0T4ET OPOPMIIEH HE 110
MPUHSTHIM MpaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETIPABWIILHBIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBIN BHIBOJ
WA €TO OTCYTCTBHE.
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Texyuui
KOHTPOJIb

JIP 05

[TpoBepka MUCHMEHHBIX OTUYETOB 110
nmaboparopHbeiM paboTam. CTyIeHT TOJKEeH
ciath OTYET 10 JIabopaTopHOi paboTe Ha
[IPOBEPKY Ha CIEIYIONIEM 3aHITHH U TIEpe]
HAYaJIOM BBITIOJIHCHUS CIICIYIOIIeH paboThI.
Ecnu pabota He 3auTeHa, TO OHa
BO3BpAIIAETCS CTYJICHTY Ha TIOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCA 1 Oam,
€CJIM TIPAaBUIIBHO 0(OPMIIEH OTUET,
cofiepKalluii BepHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOJBI, U ()
0ayToB, eciau oTYET opopMIICH HE 1O
MIPUHSTHIM TPaBUJIaM, YKa3aHHBIM B TI0COOHSIX

o 1a60paToOpHBIM paboTam, 3a HEPaBUIIHHbBIE
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pac4y€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
VI €T0 OTCYTCTBHE.
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Texymmi
KOHTPOJIb

JIP 06

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTyIEHT TOMKEH
caath OTYET 1Mo TaboparopHo paboTe Ha
[MPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEIYIOMEH pabOThI.
Ecnu pabota He 3a4uTeHa, TO OHA
BO3BpAIACTCSI CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIM CIaHHBIA OTYET cTaBUTCS 1 Oam,
€CJIM MPaBUIIbHO O(pOpMIIEH OTUET,

coJIep Kallllii BEpHbIE pe3yIbTaThl U3MEPEHUN
1 pacuéToB, a TAaK)KE TOYHBIC BHIBOIBI, U 0
0aoB, eciau 0T4ET oopMIIEH HE 10
MPUHSATHIM TPAaBIJIaM, YKa3aHHBIM B TIOCOOUSX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIHHBIE
pacuEThl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOT
WJIU €r0 OTCYTCTBUE.

DK3aMCH
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Texymmii
KOHTPOJIb

JIP 07

[IpoBepka MUCHMEHHBIX OTUETOB MO
nmabopaTopHbIM padotam. CTyAeHT TOJKEH
caath OTYET Mo TabopaTopHoit paboTe Ha
MIPOBEPKY HA CIICITYIOIIEM 3aHITHH U TIEPeT
HAuaJIOM BBITIOJIHEHUS CIEAYOIIel padoThI.
Ecnu paGota He 3auTeHa, TO OHa
BO3BpalllaeTcs CTYACHTY Ha A0paboTKy. 3a
Ka)KIbIH CTaHHBIHA OTUET cTaBUTCS 1 Oa,
€CJIM MPaBUIbHO O(pOpMITIEH OTYET,
CoZICpKaIIUid BEpHBIC Pe3YJIbTaThl H3MEPECHUN
1 pacy€ToB, a TAK)Ke TOYHBIE BBIBOABI, U ()
0aJI0B, eciau 0T4ET OPOPMIIEH HE 110
MPUHSTHIM MPaBUIaM, YKa3aHHBIM B TIOCOOMSIX
M0 JIa0OpaTOPHBIM paboTaM, 32 HETIPABUIIbHBIE
pacuéThl WM U3MEPEHUSs, 32 HEBEPHBIH BHIBOJ
WA €TO OTCYTCTBHE.
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Texymui
KOHTPOJIb

JIP 08

[TpoBepka MUCHMEHHBIX OTUYETOB 110
nmaboparopHbeiM padboTam. CTyIeHT TOJKEeH
caarh OTYET 10 JIabopaTopHOi paboTe Ha
[IPOBEPKY Ha CIEIYIONIEM 3aHITHH U TIEpe]
HAYaJIOM BBITIOJIHCHUS CIICIYOIIeH paboTHI.
Ecnu pabota He 3auTeHa, TO OHa
BO3BpAIIAETCS CTYJICHTY Ha TI0pabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCA 1 Oamn,
€CJI TIPAaBUIIBHO 0(OPMIIEH OTUET,
cofiepKalluii BepHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOEI, 1 ()
0aiToB, eciau oTYET opopMIICH HE 1O
MPUHSTHIM TPaBUJIaM, YKa3aHHBIM B TI0COOMSIX
o 1abopaTopHbIM paboTam, 3a HETPaBUIIbHbBIE
Pacu€Thl MITM U3MEPEHUS, 32 HEBEPHBIN BBIBOT
WJIH €70 OTCYTCTBHE.

ODK3aMCH
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Texymui
KOHTPOJIb

JIP 09

[TpoBepka MUCHMEHHBIX OTYETOB TIO
naboparopHbiM paboTam. CTYIEHT OIKEH
caarh OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY Ha CIIEAYIOLIEM 3aHATUU U IIEPE]
HAYaJIOM BBITIOJIHEHHSI CIICTYIOMIEH paboTHhI.

Ecnu paboTa He 3auTeHa, TO OHa
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BO3BpAILlAETCs CTYJICHTY Ha TIOpabOTKy. 3a
Ka)KIbIH CIAaHHBINA OTUET cTaBUTCS 1 Oa,
€CJIH MPaBWIBHO O(pOpMIIEH OTUET,
COJZIEpIKaIlU BEPHBIE PE3yJbTaThl U3MEPEHUN
1 pacu€ToB, a TaK¥Ke TOYHbIE BHIBO/IBI, U 0
0aiToB, eciau oTYET opopMIIeH HE 1O
[PUHSTHIM TPaBUIaM, YKa3aHHBIM B TI0COOMSIX
M0 JTaOOpaTOPHBIM paboTaM, 32 HETIPABHIILHbIE
pac4y€Thl MM U3MEPEHUS, 32 HEBEPHBIN BBIBOJ
WJIH €70 OTCYTCTBHE.

Texkymumii

[IpoBepka MUCHMEHHBIX OTYETOB 10
naboparopHbeiM paboTam. CTyIEHT OMKEH
caath OTYET 1Mo TaboparopHoi paboTe Ha
[IPOBEPKY HA CIEAYIOIIEM 3aHATUU U TIEPE]]
HA4aJIOM BBITIOJTHEHUS CIIEYIOMENH paboThI.
Ecnu pabota He 3auTeHa, TO OHA
BO3BpAIACTCS CTYJICHTY Ha TOpabOTKy. 3a
Ka)KIbIH CIaHHBIA OTYET cTaBUTCS 1 Oam,

371 3 JIP 10 1 .. PK3aMEH
KOHTPOJTh €CJIH MPaBWIIBHO O(hOpMITEH OTYET,
cofiepKalluii BEpHbIE Pe3yJIbTaThl H3MEPEHUN
1 pacdy€ToB, a TAK)KE TOYHBIE BBIBOBI, 1 ()
0aoB, eciau 0T4ET oopMIIEH HE 10
MIPUHSTHIM TPaBUJIaM, YKa3aHHBIM B IT0COOHSIX
Mo 1abopaTopHbIM paboTam, 3a HETPaBUIIHHBIE
PacUEThI MJIM U3MEPEHUS, 32 HEBEPHBIN BBIBOT
WJIH €70 OTCYTCTBHE.
ITpome- N N
3a Ka)Jbll TPaBUJIbHBIN OTBET HauKucsAeTcs 1
381 3 KYTOUHAS DK3aMeH 10 o PK3aMEH
arTecTalnus )
6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLIEHUBAHUS
Bun
. Kpurepun
MIPOMEXKYTOIHOU [Ipouenypa mpoBeneHus
OLICHHUBaHUS
aTTecTaluu
Ha sk3amene cTyaeHT noiydaer Owiet, coaepxaniuii 10
. B cooTBeTcTBHM C
BOTIPOCOB, Ha KOTOPBIE OH JIOJIKEH JIaTh MUChMEHHBIH 0TBeT. [10
JK3aMeH mm. 2.5, 2.6
OKOHYAHWH dK3aMeHa IIPOBOUTCS aresuisiius. Bpems Motosers
MIPOBEJCHUS MMCbMEHHOM YacTH - 2 akaJIeMUYeCKUX Yaca.
Ha sx3amene cTyaeHT nonyvaer ounert, cogepxamuii 10
A Y > CONEPal B cooTBercTBUU C
BOTIPOCOB, Ha KOTOPBIC OH JIOJKCH JIaTh MUCbMEHHBIN OTBET. [10
JK3aMEH mm. 2.5, 2.6
OKOHYAHUU IK3aMeHa MPOBOIUTCS aneusiius. Bpems MolomKeHst
MIPOBEJICHUS MMCHBMEHHOM YacTH - 2 aKaJIeMUYICCKHX Yaca.
6.3. Ilactiopt (poH/a OLIEHOYHBIX CPEACTB
Pesynbraret Ne KM
KommnereHIIMm
00yuCHHS 6(7|8[9(10[11{12{13|14{15|16{17|18[19]20[21|22(23|24{25|26{27|28[29|30

OIIK-1

SHaeT: 3aKOHBI
OKPYKAOIIIEro MUpa
1 UX B3aHMOCBSI3H;
OCHOBEI
€CTECTBEHHOHAYYHOU
KapTHHBI MHPA;




OCHOBHbBIE
(bu3HIeCKre TEOPUH
W TIpeiebl UX
MPUMEHUMOCTH JJIs1
OIMCAHUS SABJICHUN
MIPUPOJIBI U PELICHUS
COBPEMEHHBIX U
MEPCTIEKTUBHBIX
podecCHOHATBHBIX
3a/ia4; UCTOPHIO U
JTOTUKY Pa3BUTHS
(U3UKHA U OCHOBHBIX
€€ OTKpPBITUI

'YMeeT: IPUMEHSATh
MOJIOKEHUS
byH1aMeHTaIbHON
bu3UKH K
rpPaMOTHOMY
HAayYHOMY aHaJIHU3Y
OIIK-1 CUTyaluH, ¢ HAHA A +
KOTOPBIMH TPUAETCS
CTaJIKUBAThCSI IPU
CO3/1aHUH, PA3BUTHH
VI ACIIOJIb30BaHUU
HOBOW TEXHUKHU U
HOBBIX TEXHOJIOTH

Nmeer
MPAKTUYECKUIN OTIBIT:
BJIaJICHUS] METOIAMU
peleHus
buznyeckux 3aaad,
TEOPETUYECKOTO U
DKCIEPUMEHTAIBHOTO
MCCIIETOBAHMS

OIIK-1

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IHeuaTHas yyeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

0) OononHumenbHas Iumepamypa:
He npenycmorpena

8) omeyecmeenHbvle U 3apydedicHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He npenycmorpeHnsl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. Ipaduk ciauu 3amaHuit

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:




JJIEKTPOHHAs Y4eOHO-MeTOAMYECKAs TOKYMEeHTAIlUsA

HaumenoBanue
No Bux peeypeas | bubnuorpaduyeckoe onucanme
JUTEPATYpPhl | AIEKTPOHHON
dbopme
ICKTPOHHO- Cagennes, 1.B. Kypc obmieit ¢pusuku : yaueObHoe mocodue : B 3 Tomax /
OuOIMoTeUHAs
OcHoBHas 1.B. CaBenbeB. — 15-e usn., crep. — Cankrt-IlerepOypr : Jlans, [6.
1 cucrtema
uTeparypa A ATeIbC TR r.]. — Tom 1 : Mexanuka. Monexymnspras ¢puszuka — 2019. — 436 c.
A https://e.lanbook.com/book/113944
Jlanb
ICKTPOHHO- Cagenbes, 1.B. Kypc obmieit pusuku : yaebHOoe ocodue : B 3 Tomax /
OubnroTeyHas
b OcHoOBHas CHCTEMA 1.B. CaBenbeB. — 15-e usn., crep. — Cankt-IlerepOypr : Jlans, [6.
nuTeparypa AIATCIECTE r.]. — Tom 2 : DnexTpuyecTBo U MarueTu3M. Bonnbl. OnTuka —
Halll% 2019. — 500 c. https://e.lanbook.com/book/113945
OnexktponHo- |CasenbeB, M.B. Kypc obmielt ¢pusuku : yaueObHoe nmocodue : B 3 Tomax /
oubmuoteunas (M.B. CaenbeB. — 13-e u3n., crep. — Cankr-IlerepOypr : Jlans, [6.
OcHOBHas
3 TeDATYDA cucreMa r.]. — Tom 3 : KBanToBas ontuka. ATomHasi pusuka. Ousuka
patyp U3aTenbCcTBa (TBepAoro Tena. dusuka arToMHOTO siipa v AJIEMEHTAPHBIX YACTHI] —
Jlanb 2019. — 320 c. https://e.lanbook.com/book/123463
OnekTponHo- (3ucMmaH, [A. Kypc obmeii ¢pusuku : yaeOHOE mocodue : B 3 Tomax /
oubmuoteunas ([A. 3ucman, O.M. Tonec. — 8-e u3n., crep. — Cankr-IlerepOypr :
JlomonauTenpHas
4 TepaTYDA cucreMa Jlanb, [0. 1.]. — Tom 1 : Mexanuka. MonekymsipHast pu3HKa.
patyp n3nareibeTBa  |KoneOanus u Bomasl — 2019. — 340 c.
Jlanb https://e.lanbook.com/book/115200
ICKTPOHHO- 3ucmaH, [ A. Kypc o6meii pusuku : yaebHoe nocobue : B 3 Tomax /
OuOIMOTeYHAS
JlononHuTeNbHAS [ A. 3ucman, O.M. Togec. — 8-e uzn., crep. — Cankt-IlerepOypr :
5 cucrema
nuTeparypa H3NATeNLCTE] Jlanp, [6. .]. — Tom 2 : DnekrpudecTBO U Maruetusm — 2019, —
Mo 360 c. https://e.lanbook.com/book/115201
OnexTpoHHO- (3ucMmaH, [.A. Kypc obmeit ¢pusuku : yueOHOe nmocobue : B 3 Tomax /
oubnuoreunas |[.A. 3ucman, O.M. Tonec. — 7-e u3n., crep. — Cankr-IleTepOypr :
JlomonauTenpHas
6 cucreMa Jlanp, [0. .]. — Tom 3 : Ontuka. ®usnka aToMoB 1 Moyiekyl. Ousnka
uTepaTrypa
W3/1aTeJIbCTBA [ATOMHOTO sijipa U Mukpodactui] — 2019.
Jlanp https://e.lanbook.com/book/115202
[ynerunoB, A.A. MexaHuKka ¥ TepMOAMHAMUKA: pabodas mporpaMma
OnexTpoHHBIN (1 3ananus 1 ctyneHToB MT u AT daxynsretoB / A.A. LllyneruHos,
OcHoOBHas .
7 TeDaTVDA KaTajior J1.I. KoxeBuukos, A.4l. JleiiBu; noa. pea. A.A. lllynsrunosa. —
patyp I0Vpl'y Yensoumck: Usmarensekuii nenrp FOYpI'Y, 2012. — 50 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000492995
ynbrunoB, A.A. DIEKTPUYECTBO U MAarHETU3M: Y4eOHOe ocodue
OcHOBHAS DJICKTPOHHBIN (IO PEIICHUIO 3a71a4 JIJISl CTYJICHTOB TEXHUYCCKUX CIICIIUATBLHOCTEH /
8 TeDATYDA KaTajor A.A. llynerunos, JI.I'. KoxxeBuukos, A. 4. Jlelisu, E.JI. [llaxun; —
patyp IOVYpl'Y Uensounck: Mznarensckuii neatp KOYpl'Y, 2021. — 50 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000569588
[ynerunos, A. A. Ontuka, aroMHas ¥ sijiepHas pusnka: padoyas
DeKTpOHHBI [IporpaMMa M 3aJaHus JUisl CTyAEHTOB M:F u AT daxynbreToB /A.A.
OcHOBHas [Iynsrunos, J1.I. KoxxeBuukos, A.4. JleitBu; nox. pen. A.A.
9 KaTajor ) o
nuTeparypa lynsrunoBa. — YensiOunck: M3narensckuii nentp IOVYpl'Y, 2012. —
IOYpl'Y 37 ¢
http://www.lib.susu.ru/ftd?base=SUSU METHOD 1 &key=000491096
10|/ lononautensHas |[InekTponHo- [Kamamaukos, H.I1. O6mas pusuka. COOpHUK 3a1aHUi 1




MTeparypa OubnuoTeuHas [pyKOBOJICTBO K PELICHHUIO 3a1ady : yueOHoe nmocobue / H.I1.
cucTtema Kanamnukos, C.C. MypaBbeB-CMUpHOB. — 3-€ u31., crep. — CaHKT-
u3narenscTBa ([lerepOypr : Jlanp, 2020. — 524 c.
Jlanb https://e.lanbook.com/book/130574
['ypesuy, C.}O. Mexannka. MonekymspHas ¢usnka. TepmoagunaMuka:
OCHOBHAS JJEeKTPOHHBIN [yueOHOE MocoOue 1Mo BBINOIHEHHIO JJabopaTopHbix padot / C.1O.
11 TeDATYDA KaTajor ['ypesuy, E.B. T'omy6es, E.JI. lllaxun. — Yensounck: M3a-so OYpI'Y,
patyp OVpr'y 2017. - 110 c.
http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000554659
., [lLlynbrunos, A.A. DIeKTpUUECTBO U MarHeTU3M: yued. mocobue s
DIEKTPOHHBIN
1 2OCHOBHa$I CaTalIor BhITIONTHEHMS 71a0. pabo1/ A.A. lynerunos, F0.B. Iletpos. -
uTepaTypa OV Uensbunck: U3narensckuit Lientp FOYpI'Y, 2018. - 185 c.
P http://www.lib.susu.ru/ftd?base=SUSU_METHOD&key=000566132
IEKTDOHHLL ['epacumoB, A.M. Onrtuka u siiepHas pusnka: yueo. mocooue s
OcHoBHas p BEITIOTHEHHS 71a0. padot / A.M. I'epacumos, B.®. [Tomzepko, B.A.
13 KaTaJjor .
muTeparypa OV['Y Crapyxus.- Yensiounck: M3narensckuii Hentp FOVYpI'Y, 2018. - 79 c.
P http://www.lib.susu.ru/ftd?base=SUSU METHOD&key=000566133
Metomaacckue |V aeOro- Mexanuka. MonekynsapHas ¢puzuka. Tepmonunamuka. branku
nocoous s METOINYECKHE .
14 . OTUY€TOB TI0 TAOOPATOPHBIM padoTaMm.
CaMOCTOSATEIIbHOM|MATEpUAIbI i . .
http://www.phys.susu.ru/lit/reports1.zip
paboTHI cTyzIeHTa [Kadenps
Metoanueckne |YueOHO-
15 nocoous s METOIMYECKHE [DIEKTPUUECTBO U MarHeTu3M. biaanku oT4€ToB 1o 1a60paTopHbIM
caMocTosTeNbHOMMaTepuanbl  [padotam. http://phys.susu.ru/lit/reports2.zip
paloThI CcTy/IeHTa [Kadeapsl
Mertonuueckue |YueOHO-
16 nocoous s MeToauueckue (OnTuka u saepHas ¢pusuka. branku or4€ToB 1o 1a60paTOpHBIM
camocTosTeNbHOMMaTepuansl  [paboram. http://www.phys.susu.ru/lit/reports3.zip
[paboThI CTyzIeHTa [Kadeapsl

[TepedyeHs KCIOIB3yEMOTO MIPOTPAMMHOTO 00ECIICUCHHUS:

Her

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne I CIUTITUHbI

No OcHoBHOE 000pyIOBaHKE, CTEH/Ibl, MAKEThI, KOMIIBIOTEpHAas TEXHUKA,
Bun 3anaruit N I_l IIPELyCTaHOBIEHHOE IPOrPaMMHOE 00eCIIEYeHUE, NCIIONb3YEMOE I Pa3IMUHbIX
YA BUIOB 3aHSITHI
JlaGopatopnsie (339 . " "
duznyeckuil NpakTUKyM "DIEKTPUUIECTBO U MarHETU3M
3aHATUSA (3)
JleMoHCTpalMOHHbIE yCTaHOBKU: 1. kpecno JKykoBckoro; 2. mpoaoJbHbIE U
[10IIepEYHbIE BOJIHBL; 3. OMeHus; 4. pacnpeieseHue 3aps/ia 1o MOBEPXHOCTH
Texunn 204 |mpOBOIHUKA; 5. AIEKTPUUECKOE I10JI€ KOHAEHCATOPa; 6. AEKTpUIECKUll BETED; 6.
(3r) |cuna Amriepa; 7. MHIYKIIMOHHBIN TOK; 8. «IOCIIYIITHAS KaTyIIKa; 9. SKCTPATOK MPH
3aMbIKaHUU U pa3MbIkaHuM Leny; 10. cBoicTBa AIEKTPOMAarHUTHBIX BOJH; 11.
onbIThl CTOJIETOBA.
Jlabopatopusie [350 .
dusnueckuil MpakTUKyM « MexaHuKa U MOJICKYJIsIpHas (PU3UKa
3aHATUS 3)




JlaGoparopHsble
3aHATHS

348
€)

dusnyeckuil npakTukyM "Onruka"




