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© CBI'Y «Pabo4as mporpaMMa HAMPaBICHHA (CTICHHATLHOCTH)
1. Ienun ocBoeHHs1 y4eOHOI JHCHHUIIMHBI

L[e.]'IﬂMI/I OCBOCHUs JUCLIUITJIINHBI (1)I/ISI/IKa SABJIAROTCA .

o obecrieueHne MPEACTaBIEHNs O HAHOOJIee YHUBEPCAIBHBIX METOAAX, 3aKOHAX U MOJEIISIX
COBPEMEHHOM! (PU3UKH,

. JIEeMOHCTpaNUs Crielu(UKH PAllOHAJIBHOTO METOA TIO3HAHMS OKPYKAIOIIETr0 MHPA,

o (bopMHUPOBaHKE Y CTYIEHTOB 00IIEero GU3NIECKOr0 MUPOBO33PEHUS,
o pa3BuTHE (PU3NIECKOTO MBIIIJICHHUS.
2. MecTto yueOHoM qucuunauHbl B cTpykTtype OOII

JlucuuruinHa OTHOCHTCST K OJIOKy 0OSI3aTeNbHBIX AUCHMIUIMH. JIMCIUIUIMHA —JOJDKHA
NPEACTaBIsATh COOOH LENOCTHBIH W (yHOAMEHTAJIbHBIM KypC, €IWHBIH B CBOMX YaCTsIX H
IEMOHCTPHUPYIOIUI poiib (PU3UKH KaK OCHOBBI BCErO COBPEMEHHOT'O €CTECTBO3HAHUS M IArOIIUH
¢usnyeckne OCHOBBI MPOIECCOB TIOMCKA M Pa3BEAKH MECTOPOXKACHUH TBEPABIX IOJIE3HBIX
HCKOIAEMBbIX.

UzydeHue naHHOW AMCUMIUIMHBI Oa3HpyeTcss Ha 3HAHUSIX, MOJNYYEHHBIX B MIKOJBHBIX Kypcax
MaTeMaTHkH, Gu3uky, XuMuH. CTyIeHTbI JOJDKHBI 00IajaTh MUHIMAJIbHBIMHI 3HAHUSIMH 110 OCHOBAM
mudepeHIMPOBAHUS 1 UHTETPUPOBAHUS, & TAKXKE UMETh HaBBIK apr(PMETHIECKUX NeHCTBUH.
®dusnka coctapisieT GPyHIAMEHT €CTeCTBO3ZHAHMUS.

OcBoeHne [aHHOW IUCHMIUIMHBI HEOOXOOUMO [UIsI TOCJIEAYIOLIEr0o OCBOGHUS MHOTHUX
OUCLUUIUIMH, HampuMmep  «QOQIEKTpOoTexHukay, «l'eousmueckne MeTonbl IOMCKOB M Pa3BEOKU
MECTOPOXKACHUHN MOJIE3HBIX UCKOMAEMBIX).

3. Komnerenuun oOyuamomerocsi, ¢opmupyembie B  pe3yJibTaTe OCBOEHHS
aucouniaunel (Mmoayas) C1.6.12 ®usuka

B pesynsmame oceoenusn oucyuniumnst cmyoeHm OONNHCeH:

® 3uams: OCHOBHbIE (PU3HUECKUE SIBICHUS, (PyHAAMEHTAIbHBIE TIOHATHS H TEOPHH KJIACCHUECKON
U COBPEMEHHOH (PU3UKH, COBPEMEHHYIO HAYYHYIO alIaparypy.

e Vmemsu: BHIIENATH KOHKpETHOE (PU3MYECKOE COAEPKaHHE B MPHUKIAAHBIX 3a7adax Oyayruen
IesATebHOCTH.

e [Biaademwv: HaBBIKAMH U TPUEMaMU PEIIEHHMs KOHKPETHBIX 3a7ad M3 Pa3IMUHBIX oOnactel
(u3MKH, MOMOTAIIUMH B JAJIbHEHIIEM OCBAaMBATh TUCLUILIUHBI TPOECCHOHAIBHOTO MK,
HAYaJIbHBIMM HAaBBIKAMU TIPOBENEHHUsS] HKCIEPUMEHTAIBHBIX HCCIEAOBAHUN  Pa3IMIHBIX
(bU3NIECKUX SIBICHHI.

Hucuumumaa C1.5.12 ®usuka crnocoOcTByeT (HOPMHUPOBAHHIO CIEAYIOIINX KOMITETEHINH,
npenycmoTperabix @I'OC-BO no HampasiaeHuo noarotoBku (crenuanbaocTr) 21.05.02 [puknanHas
reojiorusi (ypOBEHb CIEIHATUTETA):

a) obugexyromypusie (OK)
- croCOOHOCTHIO K CAMOOPTaHu3aly 1 camoobpazosanmto (OK-7)

0) Obmenpogpeccuonanvnovie komnemenyuu (OIK)

- CIIOCOOHOCTBIO OPTaHU30BBIBATH CBOH TPYHA, CAMOCTOSATENBHO OLIEHUBATH PE3YJILTAThl CBOEH
IesATeNbHOCTH, BJIAIEHHEM HABbIKAMH CAMOCTOSTEIBHON PabOThI, B TOM 4HUCHE B cepe MpOBEACHUs
HayuHbIX uccnenosaunii (OITK-35).

- TOTOBHOCTBIO TIPOBOJUTH CAMOCTOSITEIBHO HIIM B COCTaBE TPYITITBI HAYYHBINA MOUCK, Pean3ys
cCrienHajbHbIE CPECTBA U METOBI MoNTydeHust HoBoro 3HaHus (OI1K-6)

6) Ilpodpeccuonanvnvie komnemenuyuu (I1K):
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- TOTOBHOCTBIO HCIOJIB30BAaTh TEOPETHUYECKUE 3HAHUS NMPU BBITOJIHEHUH MPOU3BOACTBEHHBIX,
TEXHOJIOTHIECKUX M WH)KEHEPHBIX UCCIIEOBAHUI B COOTBETCTBUU co crnieunanuzauueit (ITK-1).

4. CTtpykTypa u coaep:kaHue y4eOHO! JUCHUIIMHBI, BKJIIOYasi 00beM KOHTAKTHOU
padoThbI

OO01mast TpyA0EMKOCTh TUCLUILINHBI COCTaBsieT 12 3a4eTHBIX equHUIBL, 432 4acoB.

Koumaxmuas paboma npu npoeeoenuu yueOHbIX 3aHAMUN NO OUCYUNAUHAM (MOOYIAM)
BKIIOUAEM 6 CeOsl 3aHAMUSA NeKYUOHHO20 MUNA, CEMUNHAPCKO20 MUNA  (MPAKMUYecKue 3ansamisl,
Jabopamopusie  pabomst), NpuU HAMUNUU 6 YYEeOHOM HNIAHe - KOHCYTbmayuu u npuem
KOHMPOTbHBIX pabom.

Obvem (8 yacax) KoHmMAKmuol pabomvl 3AHAMUL TEKYUOHHO2O MUNC, CEMUHAPCKO20 Mund
(Mpaxkmuveckue 3ausamus, 1aO0pamopHvie padomvl) ONpeoensemcs: pacuemom dayOumopHoii
YyuebHoll Hazpy3ku no Oannoli oucyunaune 153 yaca ons ounoli u 48 vaca — 3a04Hoil hopmol
o00yueHus.

Obwem (6 uacax) KOHMAKMHOU pabomel HA OOHO20 0OYYAIOWE20CA 3A0UHON hopMbl 00YYEHUs
npu NposeoeHu  KOHCYIbMAyuil U npuema KOHMPOTIbHLIX padom onpeoesisiemes. HOpMamu
gpemenu 018 pacuema ob6vema  yueOHOU  HAZPY3KU,  BbINOJHAEMON  NpogheccopcKko-
NpenooasamensCKumM cocmasom, u cocmaensem 0,25 uaca.

Konmaxmuas paboma npu npogedenuu npoMenNcymoyHoli ammecmayuu  6xaouaem 6 ceos
UHOUBUOYATBHYIO COAYY IK3AMEHA U (UAU) UHOUBUOYATLHYIO COAYY 3aYemd.

Obwem (6 yacax) Onsa UHOUBUOYANLHOU COQUU IK3AMEHA ONPeOeNsIeMEcs HOPMAMU 8PeMeHU OJisl
pacuema ob6vema YueOHOU HACPY3KU, BbINOJHAEMOU NPOGheccopCcKO-NPenooasamensCKum
cocmasom, u cocmaeisem 0,25 uac Ha 00HO020 00YYAIOUE2OCH.

Obvem (6 uacax) Onst UHOUBUOYANBHOU COAYU 3a4ema ONPeoeisiemcs HOPMAaMU 6peMent OJisl
pacuema ob6vema YueOHOU HACPY3KU, BbINOIHAEMOU NPOheccopCcKO-NPenooasamensCKum
cocmasom, u cocmaseisem 0,15 uac Ha 00H020 00yuarEe2ocs.



Ta6aunua 1 Ounas popma o0yueHus.
DOpMBI MPOMEKYTOUHOTO KOHTPOJISI IO CEMECTPaM:
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B Il u IlI- 3auer; B IV cemecTpe: 3x3aMeH.

KosauyecTBo yacoB/3aueTHbIX eANHH Oowmas
AyIUTOpHBIE 3aHATUS Camocrosren TPyAOeM.
b- € yueTom
Hasi paboTa 3a4€TOB U
Haumenosanue MoxyJiei, pasnenos, Jlexuu Cemunapckue | JlaGopatopHbie IK3aMEHOB
Tem (mpakTuyueckue) 3aHSITHS (aac/
(01151 08X U MHO20CEMECMPOBHIX O — 3aueT.eq.
OUCHUNIUN — pachpedeleHue no cemecmpam)
2 3 4 5 6 7
II-ii cemecTp 17 17 17 93 144/4
IlepBbii Moayab: Mexanuka 10 10 10 47
Tema 1.1: Kunematuka u AMHAMHKA OCTYNATEIBHOIO 4 3 2 11
JIBUKEHMSI.
Tema 1.2: 3akOHBI COXpaHEHMsI B MEXAHUKE 2 2,5 2 12
Tema 1.3: Kunematuka u AMHAMHKA BPaIaTEIbHOTO 4 2,5 4 12
JIBUKEHMSI
Tema 1.4: Tarorenue. D1eMeHTbI TEOPUU MOJIS. 2 2 2 12
HeuneprmanbHble CUCTEMBI OTCUETA
Bropoii moayab: Monexkyaapunaa (cmamucmuueckas) 7 7 7 46
duzuka u mepmoounamura
Tema 2.1: MonexysipHO - KHHETHYECKasi TEOPUS U EATIbHBIX 2 2 3 11
ra3oB
Tema 2.2: BHyTpeHHs1s 3Heprus uaeanbHoro rasa. [lepsoe 3 3 4 12
Ha4aJo TEPMOANHAMUKHU
Tema 2.3: DuTponus. Huxibl 1 - 12
Tema 2.4: Bropoe Hauano tepmogunamuku. Lukn Kapuo 1 - 11
II-ii cemecTp 18 18 18 90 144/4
Tpernii Mogyab: Jiiekmpuiecmeo u MazHemu3m 14 12 12 60
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Tema 3.1: Dnexrpocrarnueckoe nosie. [lone Toueunoro 2 2 2 10
3apsipa. [lpuHnmn cynepnosuuuu
Tema 3.2: PaboTa 1o nepemMerieHuro 3apsaa B 2 2 2 10
3JIEKTPOCTATUUECKOM MOJie. DIEeKTPUIECKasi eMKOCTb.
KonneHcartopel. BemiecTso B 3J1eKTpHUECKOM M0JIe
Tema 3.3: 3akOHBI TOCTOSHHOT'O TOKa 2 2 2 10
Tema 3.4: MaruutHoe noJyie CUCTEMbI IPOBOAHUKOB C TOKAMH. 3 2 4 10
IIpuHIMn cynepnosuuuy noseu
Tema 3.5: [leficTBue MarHuTHOroO noJjs Ha 3apsaabl. Cumna 2 2 - 10
Jlopenua
Tema 3.6: SIByieHUE 3I€KTPOMArHUTHON MHAYKLUU 3 2 2 10
YerBeprolii Moayab: Koiebanusn u 60inot 4 6 6 30
Tema 4.1: Mexanu4yeckne U 3JeKTPOMArHUTHBIEC KOJIeOaHuUs 2 2 3 10
Tema 4.2: Yopyrue BOJIHbI 1 2 3 10
Tema 4.3: DeKTpOMarHUTHbIE BOJIHbI 1 2 - 10
1V-ii cemecTp 16 16 16 60 144/4
HsaTeiii Moayab: Boinogas u Keanmoesas onmuka 10 10 14 40
Tema S.1: DeMeHTHI F€OMETPUUECKON ONTUKH 2 2 3 10
Tema 5.2: Unarepdeperuns, nudpaxuust, NOIIPU3ALUS U 5 4 6 10
JUCIEpCUsl CBETA
Tema 5.3: Ternosoe usnyuyenne. @orosddexr 2 2 5 10
Tema 5.4: CeeroBoe nasnenue. Ipdext Komnrona 1 2 - 10
lecroii moaynb: Keanmosas dpusuxa, pusuxa amoma 6 6 2 20
Tema 6.1: KopnyckyasipHO-BOJHOBOW Ayaln3M CBONCTB 1 2 - 5
yactull Beuectsa. Bonnel ne bpoitns
Tema 6.2: DeMeHTbI KBAHTOBONH MEXaHUKU 2 2 - 5
Tema 6.3: Ctpoenne sinpa. Aneprbie cunbl. AnepHble peakiuu. 2 2 2 5
Tema 6.4: DeMeHTapHbIE YACTULIBI. 1 - - 5
nToro: 51 51 51 243
BCET'O no yuyeOHOMY mJIaHy ayAHUTOPHBIe+caM. padoTa 396/11 432/12
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Tabauua 2. 3aounas popma o0yueHus.
@DopMBbI TPOMEXKYTOYHOTO KOHTPOJIS IO rofaM:  Ha I kypce: koHTp. pab., 3adeT; Ha 1l kypce: KOHTp. pad., 3x3aMeH.

KosanyecTBo yacoB/3aueTHbIX eANHHI Oowmas
AyIUTOpHBIE 3aHATUS Camocrosren TPyAOeM.
b- € yueTom
Hasi paboTa 3a4€TOB U
Haumenosanue MoxyJiei, pasnenos, Jlexruu Cemunapckue | JlaGopaTopHbie IK3aMEHOB
TeM (mpakTuyueckue) 3aHSITHS (uac/
(0114 08yX U MHOZOCEMECHPOBHIX O — 3aueT.eq.
OUCYUNIUH — pacnpede/lenue o cemMecmpant)
2 3 4 5 6 7
I-it kypc 10 6 10 116 144/4
IlepBbii Moayab: Mexanuka 4 2 6 40
Tema 1.1: Kunematuka u AMHAMHKA OCTYNATEIBHOIO 1 1 2 10
JIBUKEHMSI.
Tema 1.2: 3akOHBI COXpaHEHMsI B MEXAHUKE 1 - 1 10
Tema 1.3: Kunematuka u AMHAMHKA BPaIaTEIbHOTO 1 1 2 10
JIBUKEHMSI
Tema 1.4: Tarorenue. D1eMeHTbI TEOPUU MOJIS. 1 - 1 10
HeunepranbHble CUCTEMBI OTCUETA
Bropoii moayaws: Monexkyaisapunaa (cmamucmuueckas) 2 2 2 40
duzuka u mepmoouHamura
Tema 2.1: MonexysipHO - KHHETHYECKasi TEOPUS U EATIbHBIX 0,5 - 1 10
ra3oB
Tema 2.2: BHyTpeHHs1s 3Heprus uaeanpHoro rasa. [lepsoe 0,5 - 1 10
Ha4aJo TEPMOANHAMUKHU
Tema 2.3: DuTponus. Huxibl 0,5 1 - 10
Tema 2.4: Bropoe nauano repmoguHaMuxu. [k Kapao 0,5 1 - 10
Tpernii Mogyab: Jiiekmpuiecmeo u MazHemu3m 4 2 2 42
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Tema 3.1: Dnexrpocrarnueckoe nosie. [lone Toueunoro 2 1 - 15
3apsipa. [lpuHnmn cynepnosuuuu
Tema 3.2: PaboTa 1o nepemMerieHuro 3apsaa B 1 1 - 15
3JIEKTPOCTATUUECKOM MOJie. DIEeKTPUIECKasi eMKOCTb.
KonneHcartopel. BemiecTso B 3J1eKTpHUECKOM M0JIe
Tema 3.3: 3akOHBI TOCTOSHHOT'O TOKa 1 - 2 12
Il-kypc 10 6 6 262 288/8
Tpernii Mogyab: Jiiekmpuiecmeo u MazHemu3m 3 1,5 2 60
Tema 3.4: MarsuTHoO€ 1ojie CUCTEMbI TPOBOAHUKOB C TOKAMHU. 1,0 0,5 - 20
IIpuHIMN cynepno3suuuu nosen
Tema 3.5: JlelictBre MarHUTHOTO MOJIs Ha 3apsiapl. Cua 1,0 0,5 - 20
Jlopenua
Tema 3.6: SIBeHne 31€KTPOMArHUTHON MHAYKLUU 1,0 0,5 2 20
YerBeprolii Moayab: Koiebanusn u 60inot 1,5 1,0 2 60
Tema 4.1: Mexanu4yeckne U 3JeKTPOMArHUTHBIEC KOJIeOaHuUs 0,5 - 2 20
Tema 4.2: Ypyrue BOJHBI 0,5 0,5 - 20
Tema 4.3: D1eKTPOMarHUTHBIC BOJHBI 0,5 0,5 - 20
HsaTeiii Moayab: Boinogas u Keanmoesas onmuka 3,5 2 80
Tema S.1: DeMeHTHI FeOMETPUUECKON ONTUKU 1,0 1 1 20
Tema 5.2: Uarepdeperuns, nudpaxiust, NOIIPU3ALUS U 1,0 0,5 - 20
JUCIEPCUs CBETA
Tema 5.3: Ternosoe usnyuyenune. @orosddexr 1,0 0,5 1 20
Tema 5.4: CeeroBoe nasnenue. Ipdext Komnrona 0,5 - - 20
lecroii moaynn: Keanmosas dpusuxa, pusuxa amoma 2 1,5 - 62
Tema 6.1: KopnyckyasipHO-BOJHOBOW Ayaln3M CBONCTB 0,5 0,5 - 16
yacTul Beuectsa. Bonnsl ne bpoiins
Tema 6.2: D1eMeHThl KBAHTOBON MEXaHUKHU 0,5 - - 16
Tema 6.3: Ctpoenue siipa. AnepHele cuibl. A nepHble peakiim. 0,5 1 - 15
Tema 6.4: DeMeHTapHbIE YACTULIBI. 0,5 - - 15
nToro: 20 12 12 378
BCET'O no yuye0HOMY IJIaHy ayAUTOpPHBIe+caM. padoTa 428 432/12
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S. Oo0pa3oBarte/ibHbIE TEXHOJIOTHH

B cootBerctBuu ¢ tpedoBarmsamu PI'OC mo Hampasnennro noaroroku 21.05.02 IpuxnagHas
reosiorusi (YpoBeHb crienuanutera), cnennaimsauus Nel «l'eomorndeckass CbeMKa, MOMCKH U Pa3BelKa
MECTOPOXKACHUN TBEPABIX MOJIE3HBIX MUCKOMAEMBIX) C LENbI0 peajn3alii KOMIIETEHTHOCTHOIO MOAX0oAa
NPEAyCMOTPEHO MPOBEACHNE 3aHITHH C UCTIOIB30BaHNEM 00pPa30BATEIbHBIX TEXHOJIOTHIA:

TpaauunonHbie o0pa3oBaTelbHble  TEXHOJOIMHM  OPHEHTHUPYIOTCS  Ha  OpraHu3aLHio
00pa3oBaTENLHOrO MPOIECca, MPEANOJIararoIly0 MPsSMYI TPAHCISLUIO 3HAHWH OT MpenojaBaTels K
CTyIeHTy. YueOHast JesiTebHOCTh CTY/IeHTa HOCUT B TAKHX YCJIOBHUSX, KaK MPABUIIO, PEIPONYKTHBHBIN
Xapaxrep.

HUngpopmayuonnas nexyus — TOCIEAOBATENbHOE HW3JIOXKEHHE Marephalia B TUCIHUILTHHAPHON
JIOTHKE, OCYIIECTBIIIEMOE IPEUMYIIIECTBEHHO BepOATbHBIMU CPEACTBAMH (MOHOJIOT MPETIOABATENs).

Ipaxmuueckoe 3anusmue — 3aHsATHE, TOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHUIN U HaBBIKOB I10
MPEMJIOKEHHOMY aJIrOpPUTMY.

Jlabopamopnas paboma — poBeAEHNE SKCIIEPUMEHTA C NCTIOJIb30BAHNUEM YUeOHOr0 000pyIOBaHUS
111 IPOBEPKH 3aKOHOB (PU3UKU U UCCIICAOBAHUS 3aBUCUMOCTEN (PU3NIECKUX BEITMUNH.

TexHosiornu npo0JeMHOro o0y4YeHHsi — OpraHu3anus 00pa3oBATENBHOIO MpoIecca, KOTopas
NPEANoNaraeT MOCTAHOBKY MpPOOJIEMHBIX BOMPOCOB Ui CTUMYJHPOBAHHE AKTHUBHON IMO3HABATEIbHOMN
NEeSITeIbHOCTU CTYAECHTOB.

lIpobnemuasn nekyus — W3NOXKEHHE MaTepHalia, MPEANONArarouiee MOCTAHOBKY NPOOJIEMHBIX U
JUCKYCCUOHHBIX BOIPOCOB, OCBEIIEHHE PAa3JIMYHBIX HAy4YHBIX IOAXOOB, ABTOPCKHE KOMMEHTapHH,
CBSI3aHHBIE C PA3JIMYHBIMU MOJAENIAMU HHTEPIIpeTallii H3y4aeMOro MaTepuana.

NudopmanOHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTe/ibHble TEXHOJOTHH — OpraHu3alus
00pa3zoBaTeNIbHOrO MPOLIECCa, OCHOBAHHAS HA MPUMEHEHUH CIIELHATU3UPOBAHHBIX MPOTrPAMMHBIX Cpel U
TEXHUYECKHX CPENICTB pabOThI ¢ HHQOpMALUEH.

Jlexyusn-euzyanusayus — N310KEHUE COAEPIKAHMS COMPOBOXKIAETCS MPe3eHTALNeH (IeMOHCTpanei
yueOHBIX MaTEpUAJIOB, MPENCTABICHHBIX B PA3JIUYHBIX 3HAKOBBIX CHUCTEMaX, B T.4. WJUTFOCTPATUBHBIX,
rpadpuUecKux, ayaAno- U BUAEOMATEPHAJIOB).

HNHTepakTHBHBIE TEXHOJOTMHM — OpraHuzanus o0pa3oBaTeNIbHOTO Tpolecca, KOTopas
MPEAnoaraeT akTUBHOE U HEJIMHEMHOE B3aUMOJEHCTBHE BCEX YUACTHUKOB, JOCTHXKEHHE HA 3TOM OCHOBE
JUYHOCTHO 3HAYMMOTO ISl HUX OOpa3oBaTeNbHOrO pesynbrara. Hapsmy co crnenuann3upoBaHHBIMU
TEXHOJIOTUSIMHU TaKOTO POAA MPUHLIMI HHTEPAKTUBHOCTH MPOCIIEKUBAETCS B OONBIIMHCTBE COBPEMEHHBIX
00pa3zoBaTeNbHBIX TEXHOJIOTUH. MHTEpaKTUBHOCTD MOApa3yMeBaeT CyObeKT-CyObEKTHBIE OTHOLICHUS B
xoze o0pa3oBaTeNpHOrO TMpoLecca U, Kak CIeAcTBhue, (opMUpOBaHHE CaMOpPa3BUBAIOIICHCS
UH(POPMALIMOHHO-pecypcHOM cpenbl. MHTepakTuBHAs hopma 00yUueHUs pean3yeTcst B XOAe MPOBENECHUs
KaK JICKIIMOHHBIX, TAK U JJAOOPATOPHBIX 3aHATHH.

Ouenka ypoBHs COPMUPOBAHHOCTH KOMITETEHIUI OCYIIECTBIISIETCS Ha OCHOBAHWU KPUTEPUEB
MOAYJIbHO-PEUTHHTOBON CUCTEMBI.

6. IlepedyeHb y4ueOHO-MeTOAUYECKOro o0ecmevyeHHe AJIsI CAMOCTOATEJNbHOH PadoThl
CTYdEHTOB.
Bcero Ha camocTosiTeNnbHYIO padoTy 3arIaHupoBaHo 243 daca — it o4HOH Gopmbl, 378 yvaca - ans
3a049HOH (HOPMBI.

Lenpto camocTOSTENBPHONH padOTBI CTYACHTOB SIBJISIETCS YIUIyOJEHHOE H3Y4YEHHE OTIENbHBIX
Pa3neNnoB YUTAaeMOro Kypca.

JlabopatopHble 3aHATHS 1O (U3MKE TIOMOTalT CTyAEHTaM TIyOXke VSCHUTh OCHOBHBIE
¢usnyeckue 3akoHBI U siBIeHUs. JlabopaTopHble 3aHATHS MO (U3MKE MPEennojaraeT 3HAYUTEIbHYIO
CaMOCTOSITENIbHYIO paloTy Ul CTYACHTOB KaK Ha 3Tarle MpelBapUTEIbHON MOATOTOBKH K padoTe, Tak u
NIPU BBIITOJIHEHUH J1JA00OPaTOPHOH padoThl, ee OPOPMIIEHHH U IIPOBENEHIH PACYETOB.

CamocTosTenpHas paboTa CTYASHTOB MPENCTaBIIsIET COOOI:
° TeOpeTI/ILIeCKaﬂ NMOATOTOBKA K JICKIIMOHHBIM U MPAKTUYICCKUM 3aHATUAM.
e (CamocTosiTesbHOE pelieHre 3a1a4 1o (pU3UKe.
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e Tloaroroeka oT4eTOB MO JTAOOPATOPHBIM paboTaM.

e IlonroroBka Mo KOHTPOJBHBIM BOMPOCaM K Ja0OpPaTOpHBIM padoTaM JUIsl 3aIUThl TEOPETUYECKOH
yactu 1abopaTopHbBIX padoT.

n/n ®dopma padoTbI Oo0bem padoThl, Hac YueOHO-MeTOAHYECKOE
OYHAsl | 3a04HAS olecrieueHue
1 Teopernyeckas MOArOTOBKAa K 51 90 CM. criicoKk OCHOBHOM U
JICKIIUOHHBIM U MPAKTHYECKUM JOTIOJIHUTEIbHON JINTEpaTyphl +
3AHSITHSIM. KOHCTEKTBI JICKIIUH
2 CamocTosiTeIbHOE  pelIeHue 64 90 CM. criiCcOK OCHOBHOM 1
3anad o usmke. JOTIOJIHUTEIbHON JINTepaTyphl +
ITonroroBka K KOHTPOJIbHOW KOHCTIEKTBI MPAKTHYECKIX
pabore (3aouHas popma) 3aHSITHHA
3 IMoaroTroBka k nabOpaTOpPHBIM 64 90 KoHcnekThl TeKIuid,
paboTam u UX 3aLuTe METOAUYECKIE YKA3aHUSI K
nabopaTtopHbIM paboTam
(moxanpHeIi caiit CBI'Y),
CIHUCOK OCHOBHOM U
JONOJIHUTEJIBLHON JINTEPATYPhl
4 Odopmnenne nmabopaToOpHBIX 64 108 Meronuyeckue yKa3aHus K
pabor n1a0opaTopHBIM padoTam
(JtoxanbHeI caiit CBI'Y)
Hroro 243 378

JUIs TOATOTOBKM W BBINOJHEHHsT J1AaOOpaTOpPHBIX paboOT CTYAEHTBl HCIONB3YVIOT Yy4eOHO-
METOIMYECKHE MOCOOUS:

1. Tanmait HK., Kamuauna JLFO. Mexanunka. MonekynspHas (pu3vka ¥ TepMOIMHAMUKA.
JlaboparopHblii mpakTUkyM 10 pusuke. - Maranas: m3n-so CMY, 2006.- 56 c.

2. Taitnati HK., Kamuauna JLIO. Dnexrpomarnernsm. KonebGanust u BomHbl. JlaboparopHbrit
NpakTUKyM. - Marapas: uzn-so CMYVY, 2010- 67 c.

3. Ta#imait HK., Kamuanna JLIO. Ontuka. Atomnas u simepHast ¢usuka. JlabopaTopHBbIi
NpPaKkTUKYM 1o pu3uke. - Maragas: uzn-so CMVY, 2006.- 71 c.

IlepeueHnb NpuMepHbIX KOHTPOJIbHBIX BOIPOCOB /IJIsl CAMOCTOSITEILHONH padoThI 0 MOAYJISIM
Iepewtit mody1v « Mexanura»

Kunemamuka u Ounamuka noCmynameibHo20 08UNCEHUS MBePO0o meid

Uro usyuaer KuHeMaTuka’?

Kakne ocHOBHBIE MOZIENTH MAaTEPUANBHBIX TEJI UCTIONB3YIOTCA B MEXaHUKE?

YT0 Takoe MPOCTPAHCTBO U BpEMsi?

Yro Takoe cucTtema OTCUeTa, CUCTeMa KOOPAUHAT?

Kakwue cuctembl KOOpIUHAT BbI 3HaETE?

Kakne xapakTepucTUKH IBIKCHHUS SIBJISTIOTCSI OCHOBHBIMHU B KHHEMATHKE?

Yto Takoe paanyC-BEKTOP TOUYKH U BEKTOP MEPEMEILCHHUS?

Jalite onpeneneHne MrHOBEHHON CKOPOCTH TOUKH.

Halite omnpeneneHne MrHOBEHHOTO yckopeHws. OXapakTepu3ylTe CBsI3b YCKOPEHUSI C paauyc-
BEKTOPOM U CKOPOCTBIO.

10. Yto Takoe TaHTeHINAIBHOE U HOPMAJIbHOE YCKOPCHMUS?

11. Chopmynupyiite nepebiii 3aKkoH HproTOHA.

VXN Nk =
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12. Yro takoe cuna? OyHKLIUEH, KAKIX BEJTMYMH B OOLIEM CiIydae siBIsieTcs cuiia?

13. Kakue (pyHmamMeHTa bHbIE BUbI B3AUMOJIEHCTBHI BO3MOXHBI B (pU3HKe?

14. Yo Takoe u"epTHOCTh Tena? YUrto Takoe macca Tena?

15. Cpopmynupyiite Bropoii 3akoH HeroToHa.

16. Urto npencrapisier coO0l ypaBHEHUE NBIKEHUS Tena B nuddepeHuuanpHon popme?
17. Chopmynupyiite Tperuii 3aKoH HeroToHa.

18. OmpenenuTe rpaHULbl IPUMEHUMOCTH 3aKOHOB KJIACCHYECKON MEXaHHUKH (IMHAMUKH).

Kunemamuka u Ounamuka spauiamelbHo20 08UIHCEHUS MBeEPO020 meld

1. Uro Takoe yroj moBOpPOTa, YIJOBasi CKOPOCTh, yIiioBoe yckopeHue? CBsi3b YIJIOBOH CKOPOCTH C
4aCTOTOM U MEPUOAOM Bpalll€HUs.

2. KaxoBa cBsi3b MeX/ly JINHEHHBIMU U YTJIOBBIMU KHHEMATHYECKUMHU XapaKTepUCTUKAMU?

3. Kakoe aBu>keHM€e TBEPOIO Tella Ha3bIBAIOT MOCTYIATENbHbIM?

4. Kakue Tena Ha3bIBAIOTCS aOCOFOTHO TBEPIbIMU?

5. Uemy paBe€H MOMEHT UMITyJibCa TeJla OTHOCUTEIbHO OCH?

6. Kak omnpenensiercss MOMEHT MHEPLMH TeJla OTHOCUTEIbHO OCH?

7. Kak omnpenensieTcsi MOMEHT CUJIbI OTHOCUTENBHO OCH?

8. 3anumure U MOSCHUTE BTOPOH 3akoH HbrOTOHAa AJs1 TBEPAOro Tena, BPALLAIOLIErocsi BOKPYT
HEMOABUKHOU OCH.

9. Copmynupyiite Teopemy IllTeitnepa.

10. 3amumuTe BbBIpaKeHHE [UIsI KUHETHMYECKONH O3HEPruM TBEPAOro Teja, BPAIlaroLIerocs BOKPYT
3aKPEIICHHON OCH.

11. TlpoBenuTe aHAJIOTHIO MEXIy BEIUYUHAMHU M (OPMYyJIaMH, ONMHCHIBAIOIIMMHU MOCTYMATENbHOE U
BpallaTelbHOE IBIKEHUE.

3akonsl coxpanenus 6 mexanHuke

Uro Takoe UMITYJIbC TeNa B Kjlaccuueckoi MexaHuke? Kak onpenensercst UMIyJbc Tesna?
CopmynupyiiTe 3aKk0OH COXpaHEHUS] UMITyJIbca. UTO Takoe 3aMKHYTasi CHCTEMA TeJ?

B xakux ciyyasx MOXKET COXPaHATHCSA MPOEKLUs UMITyJIbCa HE3aMKHYTOH CUCTEMBbI?

Uro takoe padora criibl? UTO TaKo€ MOLTHOCTH?

Kaxk onpenensercs kuHeTnueckas sHeprus 4actuubl? CucreMsl 4acTuL?

Kaxkue cunbl Ha3pIBatOTCS MOTEHIMATBHBIMU?

Urto Takoe KOHCEpBaTUBHbIE 1 HEKOHCEPBATUBHBIE CUJIBI?

Uro Takoe NMoTeHUMAIbHAs SHEPTHsI B KOHCEPBATUBHOM I10J1€ CUIT?

9. Uro Takoe 3Heprus B3auMOoeNHCTBUS 4acTULL?

10. Kaxk onpenensercs noiaHas MexaHu4ecKasi SHepPIUsl CUCTEMbI 4acTULL?

I1. Kak cBsi3aHa moyiHasi MEXaHHYECKast SHEPTHs ¢ PabOTON HEKOHCEPBATUBHBIX CHJI, NEHCTBYIOIINX
Ha cUcTemMy?

12. ChopmynupyiiTe 3aKOH COXpAaHEHHS MOJHON MEXaHUYECKOU SHEPTHH CHCTeMbl. MOXKeT JIi 3TOT
3aKOH BBINIOJIHATHCS 111 HE3aMKHYTBIX CUCTEM?

e U e

Tazomenue. Heunepyuaivnsie cucmemsl omcuema
1. Yto Takoe Bec Tena? B ueMm oTianuue Beca OT CHIIbI TSKECTH?
Kak 00bsICHUTH BO3SHUKHOBEHIE HEBECOMOCTH TPU CBOOOTHOM MaieHUN?
Uro Takoe HAMpPsKEHHOCTD MOJIST TATOTEHUS?
Kaxkoe none Tarorenus HasbiBaeTcst ONHOPOAHBIM? LleHTpanbHbIM?
Jloka3arh, YTO CHJIbI TATOTEHUsI KOHCEPBATHBHBI.
Kaxkue TpaekTopuu IBHKEHUS UMEIOT CITyTHUKH, MOJYYUBIINE TIEPBYIO U BTOPYIO CKOPOCTHU?
Uemy paBHa LEHTPOCTPEMUTENbHAS CUJIA, AEHCTBYIOLIAsl Ha JieKalllee Ha [IOBEPXHOCTH 3eMiu
TeJI0, Bpallarolascs BMecTe ¢ 3emiiei”?
8. Kak u3aMeHHUTCs MOAyJb LIEHTPOOEKHON CHIIbI MHEPLIUH, €CJIH CKOPOCTh BPALICHUSI CHCTEMBI
OTCYETa YBEJIUUYUTH B N pa3?
9. Moxer nu cuna Kopuonrca n3aMeHUTb CKOPOCTb YaCTULIbI?

Nk W
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10. Yemy paBHa cuna Kopuonuca B ciaydae, KOraa CKOpPOCTb YacTULbI MapajuiesibHA OCH
BpAIICHUS] CUCTEMBI?

11. O6bsacHute BaUsiHUE cui Kopuosrca Ha ABUKEHHE PEK B CEBEPHOM M FOKHOM MOJTYIIAPUSIX
(paccMOTpUTE NBHIKEHUE PEK, TEKYIIUX M0 MapajuiesisiM U MEPUIHAHAM).

Bropoii moayab: Monexkyaapuan (cmamucmuieckan) puzura u mepmoounamuKa

szetcymzpuo - KUHeému4ecKkas meopus HOCAIbHBIX 20306

e A e

he

10.

Yro Takoe TepMOAMHAMHUYECKAs: cucTeMa’?

UeM OTIUYAIOTCA TEPMOAMHAMUYECKUN U CTATUCTUYECKUN METOABI U3YUEHHUSI CBOWCTB MaKPOCUCTEM?

Kakue cucteMpl Ha3bIBAIOTCS U30JUPOBAHHBIMH?

Kaxkue TepMonrHaMU4YeCKHE TAPAMETPHI SIBJISIFOTCST (PYHKIMSIMU COCTOSTHUS?

Kaxkue cocTostHUSI Ha3bIBAIOTCS CTALMOHAPHBIME (PABHOBECHBIMHU)?

Kakwue nporeccel Ha3bIBaIOTCA PABHOBECHBIMU?

Uto Takoe ypaBHEHHE COCTOSHUS? 3aMUIINTE U MOSICHUTE YPABHEHUE COCTOSHUS UI€AJIbHOTO Ta3a.

Kakue mporeccol SIBISIOTCS U30TEPMUYECKUMU, H300apuueckumu, uzoxopudeckumu? Ilpusenure u
MOSICHUTE 3aKOHBI, KOTOPBIM MOJYHUHSKOTCS TPUBEACHHBIE H30MPOLIECCHI.

Kakoii ra3 HazpiBaeTcst nuaeanbHbIM? OMUIINTE ATOMHO-MOJIEKYJISIPHYIO MOJENb HACATIBHOTO rasa.

Yro Takoe cpenHsisi KBaAPATUIHAS CKOPOCTh MOJIEKYJI?

Octo6bl mepmMoOUHAMUKA

e o e

— \O
o -

I1.
12.
13.

14.
15.

B uem ocobeHHOCTH TEPMOAMHAMUYECKOTrO MeToAa?
Kaxwue mporecchl Ha3bIBatOTCSt OOPAaTUMBIMH, M B Y€M COCTOUT YCIIOBHE 00paTUMOCTH?
JaiiTe TepMOAMHAMUYECKHE ONPEAEICHUS MTOHSATUH paOOThI U TETUIOTHI.
CdopmynupyiiTe nepBoe Ha4alI0 TEPMOAUHAMUKH.
Kaxkue mpornecchl, Ha3bIBatOTCs annabaTHYeCKUMHU M KaKHe Ba Crocoda NX OCYIECTBIISTIOT
3a cyer "ero ocymecTBisieTcs padoTa npu aquadaTHuaecKoM nporecce?
3anuiuTe U nosicHUTe ypaBHeHue [lyaccona.
Pabora nneanpHOro ra3a npu u300apUUECKOM, H30TEPMUIECKOM IPOLIECCAX.
Pabota uneanbHOro rasa npu anuadaTH4IecKoM Ipolecce.
Uewm oOyciioBneHa BaskHas pojib 1ukia KapHo?
B uem cocrout npuHIMNHMATIbHAA U TEXHIUYECKast CTOPOHbI pobsiemer KIT/] TeroBeix MammH?
[IpuBenuTe u nosicaute GopMyIHPOBKY TOMCOHA BTOPOro Havdaia TEPMOAMHAMUKH.
Ha ocHoBe aHanu3a LMKJIa TEMJOBOH MAIMHBI MOKAXKUTE, KaKYI0 POJb UrPaeT XOJOAUJIbHUK U
nouemMy 0e3 HEero HeBO3MOKEH OTIUYHbIN OT Hyst KIT/T,
Cdopmynupyiite Teopemy KapHo u ee pusndecknii CMBICI.
3anuiuTe BTOPOE Ha4aslo TEPMOJUHAMUKU.

Tpernii Mogynb: iiekmpuiecmeo u MazHemu3m

BJICKT])OCTZITI/I'{CCKOC IMOJI€ H €r0 XapPpaAKTCPUCTUKHU

1.
2.

Nk

o

ITepeuncnure u NOsICHUTE OCHOBHBIE CBONCTBA 3JIEKTPUUECKOr0 3apsifa.

B xakux enuHMLIaX U3MeEPsIETCs 3apsif], HAMPSKEHHOCTDb 3JIEKTPUUECKOro MOJIsl U OTEHLHal B CUCTEME
CHn?

Kakumu  BemMUMHAMH  XapakTEepH3yeTCss  MaKpPOCKONMUYECKWH,  HEMpephIBHBIM  00pa3om
pacrpeneneHHbIN, 3apsia?

Cdopmynupyiite, 3anumure U nosicHATe 3aK0oH Kynona.

Uro Takoe HaNpsKEHHOCTb U MOTEHLIMAN 3JIEKTPUUECKOro MoJs?

KakoBa cBsi3b MeX1y HaNPs>)KEHHOCTBIO U MOTEHLUATIOM?

3anuiuuTe W TOSCHUTE BBbIpaXKEHHE [JIs1 LUPKYSIIUM M pOTOpa BEKTOpa HaNpsKEHHOCTU
3JIEKTPOCTATUUECKOTO MOJIS.

B ueMm cocTouT 1 Kak BeIpa’kaeTcsl MPUHLIUI CYTIEPIIO3ULINU BJIEKTPUUECKOTO MOJIs?

Cdopmynupyiite snexTpocratudeckyio teopemy l'aycca — OCTpOrpaackoro; ONHIIMTE OONACTH U
MOPSIZIOK €€ IPUMEHEHMUs] [l pacueTa MoJjei.
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IIpoBOAHUKH M AMAJIEKTPHKHU B JJIEKTPHYECKOM I0J1e

1. YTo Takoe 3JeKTPOEMKOCTh YEIUHEHHOTO MPOBOAHUKA?

2. YTo Takoe 3JEKTPOEMKOCTb HEYENMHEHHBIX TPOBOAHUKOB, KOHIEHCATOPHI?

3. Kak BpMHCISIETCS €MKOCTh KOHIEHCATOPA, €MKOCTh Oarapeil koHIeHcatopoB? EnuHuma musmepeHus
3JIEKTPOeMKOCTH B cucteme CH.

4. Yem onpenemsieTcs: SHEPTUst B3aUMOAEHCTBUSA 3apsiioB?

5. Uewm omnpeaensercst SHEPTrusl 3JEKTPUIECKOTO MOJIsi?

3aKOHBI NOCTOSIHHOT O TOKA

Kakue Buabl 3J1€KTpHUUIECKOTO TOKA BbI 3HaeTe? [laliTe onpeneneHne KaxxaoMy U3 HUX.

Uro Takoe cuia TOKa U INIOTHOCTD Toka? KakoBa cBsi3b MeXy HUMU?

CdopmynupyiiTe yciaoBus BOSHUKHOBEHHS TOKA.

3anuuuTe U NoscHUTE 3aKk0oH OMa 11t 3aMKHYTOH LIETH.

Uro Takoe cTOpOHHME dJeKTpoABKyIue cuibl, IJ1C ucrounmuka?

Sanumure U nosicHute 3akoH OMa B MHTETPabHON popme.

3anumure u nosicaute 3akoH Jxoyns - JleHna B uHTerpanpHol u auddepeHnnaabHol (JOKaIbHOI)
dopmax.

Cdopmynupyiite n nosicaute nepsoe npasuio Kupxroda.

Cdopmynupyiite u nosicaure Bropoe npasmio Kupxroga.

10. CKOJIBKO HE3aBUCUMBIX YPaBHEHUH AJIs ONpeeNieHNs] TOKOB B LIETTH MOXXHO COCTaBUTb HA OCHOBE

nepBoro u BToporo npasui Kupxroga?

NNk WD =
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MarnuTtHoe noJe
1. ChopmynupyiiTe U 3amUIINTEe 3aKOH B3aUMONEWCTBUS MEXKIy ABYMsI JJIEeMEHTaMH TOKa. B dem
CXOXECTb U Pa3IU4Msl 3aKOHOB amIiepa 1 KyjoHa?

Kaxk BbIUUCIUTD CUITYy B3aUMOJEICTBUS MEKAY MPOTS)KEHHBIMU ITPOBOAHUKAMH C TOKOM?

Kax B3auMomeicTBYIOT MEXIy COOOH TOHKHE MPSMOJIMHEHHbIEC apajlIeIbHbIe IPOBOIHUKH C TOKOM?

Uro Takoe BEKTOP MarHUTHOM MHAYKIIMU?

Cdopmynupyiite u 3anummre 3akoH bro-Casapa-Jlannaca.

Kak BBMUCIUTE BEKTOP MArHUTHOW MHAYKIIUA MArHUTHBIX TOJIEH JIMHEWHBIX TOKOB?

Kaxk onpenensercs BenuunHa U HallpaBjieHUe MAarHUTHOI'O MOMEHTa KPYroBOro Toka?

Kaxum obpa3om rpaduueckn n300paxaroTcss MAarHUTHBIE TTOJIS?

9. UTto Takoe MOTOK BEKTOpPAa MAarHUTHOW UHIYKIIUN?

10. 3anumure U nosicaute Gopmyny st cuibl JlopeHna.

I1. Onumure ABMKEHHE 3apsSKEHHON 4aCTHULIbI B MATHUTHOM IIOJIE.

12. Onumure nopeneHne paMKU C TOKOM B MArHUTHOM IIOJIE.

13. Kaxk onpenensiercss pabota, coBepinaeMasi CUIONW aMIiepa mpu NMepeMeeHnH 3aMKHYTOrO0 KOHTYpa
B MarHUTHOM MoJe?

14. Uemy paBHa LMPKYJISALNS U POTOP BEKTOpPa MAarHUTHON MHAYKIUU CTALIMOHAPHOTO TOKa?

15. Uro takoe ko3(PUIHEHTH HHIYKTHBHOCTH U B3AUMHON HHIYKTHBHOCTHU?

16. UYro Takoe HaMarHMYKUBaHUE BellecTBa?

17. Kaxkue BemecTsa Ha3bIBAIOTCS AUa-, apa-, peppomMarHeTukamu?

18. YTto Takoe BEKTOpP HAMAarHWYMBAHWS M MAarHUTHas BOCIPUUMYUBOCTbL M KaK CBSI3aHbI MEXKOY
co0O0i1 5TU BETMUUHBI?

19. UTo Takoe BEKTOP HANPSIKEHHOCTH MArHUTHOro nojsi? Kak oH CBsi3aH ¢ BEKTOPOM MAarHWUTHOM
UHAYKLHUN?

ON_Non

DNeKTPOMArHUTHASI HHAYKUHSA

1. UYro Takoe 31eKTpOMAarHuTHas UHAYKLHA?

2. Kakue siBjeHMsI 5JIeKTPOMarHUTHON UHAYKIUH BBl 3HaeTe?

3. K xakum 3¢pdexram B cpene U B BAKYyMe MPUBOAUT SJIEKTPOMATHUTHAS HHIYKIIHS?
4. Ilpusenure u 0ObACHUTE HOPMYJTY IS STEKTPOMATHUTHOH MHITYKIHH.
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Chopmynupyiite mnpaswio JleHma nisi sBJI€HUNW CAMOMHAYKUMM U B3aUMHON WHAYKIIUH,
MPOUJUTIIOCTPUPOBAB €0 NPHUMEpaMH.
[TokaxkuTe, 4TO MArHUTHOE TMOJIE TOKOB 00JIa1aeT SHEPTHEH.
Uemy paBHa SHEPTUsi MArHUTHOTO MOJIs1 KOHTYpa?
Kak HanpaBiieH MHIYKIIMOHHBIN TOK?
OOBsicHUTE TIETITIO recTepesnca peppoOMarHeTHKa.
Yereeprolii Moayab: Koiebanusa u 6oinot

MexaHu4ecKkue U 3JIeKTPOMATHHTHbBIE KoJie0aHusl

MBS

o

= 0 0

I1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.

0.

Kaxkue mporecchl Ha3bIBaOTCS KOIeOaTeIbHBIME?

Kaxkue koneOanus Ha3bIBatOTCS CBOOOIHBIMU M BBIHY KICHHBIMH?

Kaxue koneOaHust Ha3bIBAOTCSA TAPMOHUYECKUMU?

Uro Takoe mepuos, 4acToTa, Kpyrosas 4acTora, pasa u amruuryna Konedbanui?

Uro Takoe ¢urypsl Jinccaxxy? Kak no suny ¢uryp Jluccaky MOKHO ONPENEIUTh OTHOLICHHE YacTOT
CKJIaJIbIBAEMBIX KOJIeOaHMIT?

KakoBa cBsi3p amrummTyznbl U (asbl CMEINEHHUS, CKOPOCTH M YCKOPEHHUS MPH MPSIMOIMHEHHBIX
rapMOHUYECKUX KOIeOaHUAX?

Uro Takoe rapMOHUYECKHI OCUMILISTOP, MPYKUHHBIN, PU3MUECKUH 1 MAaTEMaTHUECKUI MasTHUKN?

Kaxue ¢puznyeckie Moneny rapMOHUYECKHUX OCHMJUIITOPOB BbI 3HAeTe?

OT yero 3aBUCUT aMILUIUTY/1a M HadajbHasA (a3a rapMOHUYECKUX MEXaHUYECKUX KOJIeOaHmi?

3anmumure ¥ MPOKOMMEHTUPYHTE (OPMyJbl Il KUHETUYECKOH, IMOTEHIUAIBbHOW M IOJIHOW

SHEPTHH MPHU TAPMOHUYECKUX KOICOAHHSIX.

3anmumure GOopMyIbI TSl IEPUOAOB KoJieOaHUH MPYKUHHOTO, (PU3MUECKOT0 U MaTeMaTHYECKOTO
MasiTHUKOB.

Uro Takoe npuBeneHHast JJIMHA (PU3MUECKOro MasiTHUKA?

Uro takoe Ouenne? Yemy paBHa yactoTa OueHHH, meproa’?

Kaxk mmensieTcst yactora COOCTBEHHBIX KOJIEOAHUH C YBETMUEHHUEM MacChl KOyeOroerocs rena’?

ITo xakoMy 3aKOHY U3MEHSIETCSl aMILUTUTYAA 3aTyXarouX Konebanuit? ABIA0TCS 1 3aTyxaroIne
KOJIe0aHUsl IEPUOIIMUECKUMH 7

IToyemy wacToTa 3aTyXaroI(uX KOJIeOaHWI JOJKHA OBITh MEHBINEe YacTOThI COOCTBEHHBIX
KoseOaHui CHCTEMBI?

Uro Takoe koadduiuent 3aryxanus? JlekpeMmeHT 3atyxaHusi? B uem 3akmodaercs: GU3NUECKHN
CMBICTI 3TUX BEJIUYNH?

Uro Takoe aBrokoneOaHust? B yem ux OoTiMuMe OT BBIHYXKIEHHBIX U CBOOOIHBIX HE3aTYXarOIIUX
konebanuii? ' ne oHn IpUMEHSIOTCS?

Uro Takoe BhIHYKIEHHbIE KOJeOaHus?

B uem cocTout cyTh siBIe€HUs pe3oHaHca?

OT uero 3aBUCUT aMILIUTY 1A BBIHYKICHHBIX KoJieOaHM? 3anuinnTe BbIpaKeHUE ISl aMILTUTYAbI
u (a3pl Ipu pe30HAHCE.

Ot 4yero 3aBUCUT UHAYKTUBHOE U €MKOCTHOE COIPOTUBJICHMSI?

Urto Ha3bIBaeTCs pEAKTUBHBIM CONPOTUBJIEHHE?

Kax cnBuHyTH 1O (hase konebaHusl MEPEeMEHHOrO HANpPsDKEHUS W MIEPEMEHHOTO TOKA, TEKYILero
yepe3 KOHIEHCATOp, KATYIIKy HWHIYKTHBHOCTH, pe3uctop? OTBeT OOOCHOBATH C IOMOLIBIO
BEKTOPHBIX UArpamM.

HasoBure xapakTepHble NPU3HAKM PE30HAHCA HANPSDKEHWH, pe3oHaHca TOKOB. lIpusenute
rpadpuKu pe3oHaHCa TOKOB U HATIPSKEHUH.

Kak BBMUCIUTHL MOLIHOCTb, BBbIAENAEMYI0 B LEMU IepeMeHHOro Toka? YTo Ha3bIBaercs
k03¢ prmenrom momuocTH?

Ynpyrue BoJIHbI. DJIeKTPOMATHUTHBIE BOJIHBI

1.
2.
3.

Uro Takoe BonHa? Kak 00BsICHUTH pacnpocTpaHeHue kojiebanuii B ynpyroi cpene?
Uro Ha3bIBaeTCs MONepeyHo U NpoaoibHON BonHamMu? Korjga oHu BO3HUKAOT?
Uro Takoe BOJIHOBOMH (PPOHT, BOJIHOBASI TOBEPXHOCTH?
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4. Yto Ha3bpIBaeTCs ANMUHON BONHBI? KakoBa CBsI3b MEXKIY JUIMHOM BOJIHBI, CKOPOCTBIO U MEPUOIOM?

5. Uto Takoe 3ByKOBbIE€ BOJIHBI? 3BYKOBbIE BOJIHBI B BO3AyXe MPOOJbHbIE UK nonepeunbie? [Touemy?
6. OT 4ero 3aBUCHUT IPOMKOCTb, BBICOTA U TeMOp 3ByKa?

7. Uro takoe s3¢dext Homnepa?

HsaTeiii Mmogyab: Boinosas u keanmoegas onmuka

I'eomeTpuueckasi onTuka

1.

O NNk W

9.

B uewm 3axmouaercs puandeckuii CMbICH aOCOMOTHOTO TTOKA3aTeNsI MPEIOMIICHUS CPEabI?
YT0 Takoe OTHOCUTENBHBIN MTOKA3aTeNb MPEIOMIICHUS?

IIpounTaiiTe 3aKOHBI TEOMETPUUECKON ONTUKH.

IIpu kakoM yCJIOBUH HAOMIOJAETCS IOJTHOE BHYTPEHHEE OTpaskeHHe?

B uewm 3akmouaercs npunuun @epma?

Kaxkas n1H3a Ha3bpIBaeTCsS TOHKON?

HasoBure XxapakTepUCTUKN TOHKOH JIMH3BL

Kaxkue Buab! TMH3 BaM U3BECTHBI?

Kaxk ocyrmecTeisieTcs: mocTpoeHue n300pakeHust B TUH3aX?

Hurepdepennust, nudpakuusi ceera

1.

A e A A

Paccuurars uHTep(PEePEHIIMOHHYIO KapTHUHY, MIOJTY a0 Y FOCSI npu naieHUH
MOHOXPOMATHYECKOIO CBETA Ha MJIOCKOMAPAIIIENIbHYIO MTPO3PAYHYIO TUICHKY.

[Touemy nenTtp konen HproToHA, HAOMOIAEMBIX B IPOXONALIEM CBETE, OOBIYHO CBETIIBIN?
Paccuurath pamuyc CBETNIBIX 1 TeMHBIX Kosiell HBI0TOHa B OTpa’keHHOM CBETE.
Copmynupyiite nonoiaaenus @penens k npuHUUMy I toireHca.

OOBsicHUTE CYLTHOCTh MeToa 30H DpeHens.

B uewm 3akimouaercs IpUHLHN ASHCTBUS 30HHBIX TJIACTHHOK?

Korna nabmonaercs nudpaxumst @penens? Audpakuus @payarodepa?

[Touemy nudpakius He HaOIFOHAETCS HA OONBILINX OTBEPCTUSIX U OONBIINX JUCKaX?

Kax Bnmsier Ha mudpakumo Ppayrrodepa or OFHOH IIENH YBEIMYEHHE IJIMHBI BOJHBI U
LIUPUHBI enn?

. Kak onpenennts HanOOMbIINH MOPAIOK CIIEKTPa AU(PPAKLIMOHHON PEIIeTKH?
. 3anumuTe ycnous AHUQPAKIMOHHBIX MUHIMYMOB JIJIsl OTHOM INENIH U TJIABHBIX MAaKCUMYMOB

s peretkn. KakoB xapakrep 3THX AUQPAKLHOHHBIX KAPTHH?

Honsipu3anust cBera

1.

(9%

wn

Uro HasbiBaeTCs €CTECTBEHHBIM CcBeToM? Ilnockomossipu3zoBaHHbIM — cBeTOM?  YacTudHO
MOJISIPU30BAHHBIM CBETOM? DJUTUIITHYECKH MOJISIPU30BAHHBIM CBETOM?

OO6mbsacHUTH 3aKk0H Masroca.

Kak npakTruecku MOXKHO OTJIMYUTD TJIOCKOTIOJISIPU30BAHHBIN CBET OT €CTECTBEHHOTO?
HMHTEHCUBHOCTh €CTECTBEHHOIO CBETA, MPOMYLUEHHOrO Yepe3 Ba MOJISIPU3aTOpa, YMEHBLINIACH
BaBOe. Kak opueHTHpOBaHbI MOJSIPU3ATOPHI?

UYewm 3ameuateneH yrou bprocrepa?

Ilokaxure, 4TO HpU BBHINOJHEHMHM 3aKOHAa bprocTepa OTpaXeHHBI W IPEJOMIICHHBIN JIy4H
B3aUMHO NEPHEHANKYJISPHBIL.

KBanToBasi npupoaa usjyyeHus

1.

2.
3.
4

AN

B uem otnuyaeTcs cepoe TeIo OT YepHOro?

3aKOHBI TETJIOBOTO U3JTyUEHUS.

B uem 3akmouaetcs pusndeckuii cMbIci yHUBepcaibHOU pyHkumu Kupxroda?

Kax 1 BO CKOJIBKO pa3 U3MEHUTCS YHEPreTHIeCKasi CBETUMOCTb YEPHOT'O TEJIA, €CIIH €ro
TEPMOAMHAMHIYECKAS TEMIIEPATyPa YMEHBLIUTCS BABOE?

Uro HasbiBaercs poroaddexrom?

Cdopmynupyiite 3akonb! hoToddhdhekTa.

Uemy paBHO OTHOLICHHE IABJICHUN CBETA HAa 3ePKAJBHYIO M 3a4ePHEHHYIO TIOBEPXHOCTHU?
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2013 | YHIUUT CBI'Y | Petituar Crymenta CBI'Y | Paspaborka YHLUT CBT'Y -

Petituar Crynenra —

2013 | YHUMT CBI'Y BCO-TIPIIIOKCHHC

Paspabotka YHLIUT CBT'Y -

JlabopaTopHble 3aHATHUS

Jla6opaTopus 5209 «Mexanuka. MosekyasipHasi pU3MKa M TEPMOIHUHAMHUKA»

Crenn «Maiunza Ateyna» - JIP Ne23 «IIpoBepka ypaBHEHMI KUHEMAaTUKU U AUHAMUKIY;

YcranoBka ¢ puszndeckum MasiTHEKOM — JIP Ne19 «Onpenenenne yckopeHUH CBOOOIHOTO MaeHUs
TEJ MPU MOMOIIHU (PU3UIECKOTO MASITHUKAY,

YcraHOBKA AN U3y4EeHUs 3aKOHOB BpawaTeapbHOro asuxkeHus — JIP Ne20 «IIposepka OCHOBHOTO
3aKOHA JUHAMHUKH BPAILATEIbHOIO ABUKEHUS TBEPAOTO TENA,

Crenn «Masitauk O6epOeka» - JIP Ne21 «M3y4yeHne 3akOHOB BpaIaTeIbHOTO IBUKECHUSY,

Crenn «bamnmuctuueckuit mastHuk» - JIP Ne25 «OmpeneneHue ckOpocTH Ted INMPU NOMOLIU
0aJTUCTHYECKOTO MAsITHUKAY,

YcTaHOBKa AJ ONPEAENICHNs] OCHOBHBIX MOHATUI MOJIEKYJIAPHO-KMHETHYECKOW Teopuu razos — JIP
Nel4 «Omnpenenenue cpemHeidl miMHBI CBOOOAHOrO mpobera M 3((HEKTUBHOTO AUAMETPA MOJEKYJIbI
BO3IyXa»,

YcraHoBka anst onpeneneHus: koddduumeHnta BHyTpeHHero TpeHus kugkoctu — JIP Nel8
«Ormpenenenue ko3 PUIEHTa BHYTPEHHETO TPEHUS JKUIKOCTH METOJIOM TaJaroIero mapuka (MeTonom
Crokca)y;

YcraHoBKa [l ompeAeNieHuss  anmadaTHUeckod mocTosHHONW Bosayxa JIP  «Omnpenenenue
annabaTu4yecKoi MOCTOSTHHON BO3yXay,

VYcTaHoBKa [J1s1 U3ydeHMs JTUHEHHOro paciuupeHus TeepAbix Ten — JIP «OnpeneneHue cpenHero
k03 (pprLmeHTa TMHEHHOTO PaCIIUPEHUSDY.

JlaGopaTopus 5210 «Jnexkrpomarnerusm. Kojiebanus u BOJHBD)

DIeKTPOMAarHeTu3m

YcTaHOBKAa 1J1s1 ONPEAENeHUs] CONPOTUBIICHUST METAJIOB C MOMOLIBIO aMIlepMeTpa U BOJIBTMETPA,
MocT Yurcrona — JIP Nel «M3mepenue cOnpoTUBICHUI,

JlaboparopHoe ycrpoiicteo K-4826 — JIP Ne3 «Omnpenenenue paboThl U MOIIHOCTH MOCTOSTHHOTO
Tokay, JIP Ne4 «Mccnenosanue nonynpoBOJHUKOBOTO JUOJAY,

YcTaHoBKa st ONPEEIeHUs] TOPU30OHTANIBHON COCTAaBJISIFOIIEH MarHUTHOTO nosist 3emuu — JIP Ne 8
«OnpeneneHne ropu30HTAIbHON COCTABISAIOLIEH HAMPSXKEHHOCTH MarHUTHOTO MOJIsL 3eMIINY,;

YcraHOBKa 1711 HUCCIAENOBAHUS KaTyIIeK WHAYKTUBHOCTM U KOHAeHcatopos — JIP Ne 9
«Hccnenosanne kaTylek HHAYKTUBHOCTH U KOHJIEHCATOPOBY;

YcraHOBKAa 1JIs1 MCCIENOBAHUS MAarHUTHOIO IMOJIA COJICHOMAA KOHEeYHOW [iuHbl — JIP Nell
«HccnenoBanre MAarHUTHOTO MOJISL COJIEHOUAAY;,

JlabopaTopHbIif KOMIUIEKC « DTEKTPUIECTBO U MArHETH3MY!

JIP 1.1 «MccnenoBaHue 371€KTPOCTATUYECKOTO MOJIST METOIOM MOAEIUPOBAHUSDY

JIPNe 2.1 «Onpenenenue eMKOCTU KOHIAEHCATOPAY.

Kone6anus u BoJIHBI

YcranoBka st u3ydenust puryp Jluccaxy - JIP Nel2 «I'pamynpoBka 3ByKOBOTO FeHEPaToOpay;

VYcraHoBka 1y omnpepaeneHus ckopoctu 3Byka — JIP Ne38 «Ompenenenue ckopocTu 3ByKa C
nomotbio ¢puryp Jluccaxy».

JlaGopaTopus 5202 «Onrtuxka»
BoanoBas ontuka.
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YcraHoBKa Ay W3y4deHHs] coOuparomeid u paccemBaroinedd jguH3 — JIP Ne22 «Ompenenenue
ONTUYECKOH CHJIBI cCOOMparoIeli U pacCcenBarOLIeH INH3Y,

VYcraHoBKka 1l OmMpeneneHus Mokaszatens mnpenomiieHusi Bemectsa — JIP Ned «Omnpenenenue
MOKa3aTesist NPEJOMIICHHs BEIECTBAY,

YcTaHOBKAa ANl ONpEENeHUsl IIUHBI BOJNHBI JasepHOro msnydenus — JIP Ne24 «Mccnenosanue
I paknuy U NOJSIPU3ALINH JIA3EPHOTO U3y YSHUSY,

Caxapumetp noayteHeBoil — JIP Ne33 «Omnpenenenne KOHLIEHTpaLlUK caxapa B pacTBOpe MO yIiy
BpaLIeHUs TUIOCKOCTH MOJSIPU3ALUNY,

KBanToBas onTuka. AtomMHasi pusuKa

YcraHoBKa [yl WU3ydeHUs  BHyTpeHHero  ¢doroadpdexra — JIP Ne27  «l3yuenme
(hOTOCONPOTHUBIICHUIY,

Cnextpockon. Habop razopaspsgubix TpyObok — JIP Ne31 «I'pamywpoBka CHEKTPOCKOMA W
HCCJIEZIOBAHME CIIEKTPA U3JIyUEeHUS Ia30BY;

YcraHoBka aniA  UCClenoBaHUs TemoBoro usiydeHus — JIPNe32 «MccnenoBanue 3aKOHOB
TEIJIOBOTO U3IYYEHUSD).
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® CBI'Y «PeciiTuHI-IIIaH»
9. PeHTHHI-TIJIAH AU CIHUILTHHBI
PEUTHUHI-TLJIAH JAUCITAIIIINHBI
C1.b.12 ®PU3UKA

ITonuTexHN4YEeCKUII HHCTUTYT
Kypc 1 rpynna I'- cemectp 1 _ 20 /20 yuebHOro roma
IIpenonasarens (n): Kaaununa Jlana FOpbeBHa

Kadenpa Leonornu u ¢puznku 3emjin
Atrecrarm | Homep Hassanue Buasr padoT, moase;kanue OneHKe Kommue
OHHBIH MOy 1A MOy 1A CTBO
TICPHOT 0amios
1 1 Mexanuxa BrmommeHHE 1 3anmuTa 1a00PaTOPHBIX paboT (32 0aHY PaboTy) 70
Komruectso paboT 3a mepruo — 1
TeopeTnueckuii 0npoc Ha JEKIUAX (32 OAMH BOIPOC) 5
2 1 Mexanuxa BrimommeHne u 3ammTa 1a00paTOPHBIX padoT (32 0aHY paboTy) 70
Komruectso paboT 3a mepuo — 1
TeopeTuueckuil ONMpoC Ha JEKUUAX (32 OAMH BOIMPOC) 5
2 Monexyasp BrimommeHne u 3ammTa 1a00paTOPHBIX padoT (32 0aHY paboTy) 70
nas Kommraectro pador 3a mepuoa — 1
(cmamucm
uveckas) TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
Qusuxa u 3
mepMOOuH
amura
3 3 Monexyasap BrmmommeHne 1 3ammTa 1a00paTOPHEIX padoT (32 0aHY PaboTy) 70
nas KommaectBo padot 3a mepuon — 2
(cmamucm
uveckas) TeopeTuueckuii OIpoC Ha JEKUUAX (32 OAUH BOIPOC)
Qusuxa u 3
mepMOOuH
amura
HToroBblii KOHTPOJb 34 ceMecTp (TECT) (32 OAMH BOIPOC) 10

PeliTunr miaH BbigaH

(mata, moAM¥CH MpernoaaBaTeis)
PeliTunr mnaH nogyueH

(maTa, mOAMKCH CTAPOCTHI TPYIIITBI)

B 3aeucumocmu om ypoeus no02omosKy 1 KOHMUHSEHMA NPenooaeamens uMeem npago Hd KOPPeKMUPOBKY 8 my
UNU UHYIO CHIOPOHY 6 OMHOULeHUY KOIUYECTBA YAC08 U KOIUYECHEA NPOGEPOHHBIX PAOOM.
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® CBI'Y «PciTHHT-TUIAH»
9. PeHTHHI-IJIAH AHCIHILIHHDI
PEVUTHUHI-ILIAH JAUCITAITIIIUHBI
C1.b.12 ®PU3UKA

ITonuTeXHNYECKUN HHCTUTYT
Kypc 1 rpynna I'- cemectp 2 _ 20 /20 ydeGHOro roma
IIpenonasatens (1): Kaaununa Jlaga FOpbeBHA

Kadenpa Leonornu u ¢puznku 3emjin
Atrecrarm | Homep Hassanue Buast padoT, mozse;kamue OneHKe Kommue
OHHBIN MOy 1A MOy 1A CTBO
Tepuos 6amos
1 3 Onexmpuye BrmmommeHne u 3ammTa 1a00paTOPHEIX padoT (32 0THY PaboTy)
cmeo u Komuuectso padoT 3a mepuon — 1 70
MazsHemu3m
TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
2 3 Onexmpuye BrimommeHne u 3ammTa 1a00paToOPHBIX padoT (32 0aHY PaboTy)
cmeo u Komuectso padot 3a mepuon — 1 70
MAcHemu3m
TeopeTuueckuil OMpocC Ha JEKUUAX (32 OAMH BOMPOC)
5
3 4 Konebanus BrmmommeHne u 3ammTa 1a00paTOPHBIX padoT (32 OIHY PaboTy) 70
U GONIHBL KomaectBo padot 3a mepuox — 2
TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
HTOroBbIil KOHTPOJB 3a cCeMeCTp (TeCT) (32 OAMH BOIPOC) 10

PeliTuHr miaH BblmaH

(mata, mOANUCH MPEnoaaBaTeis)
PeliTunr nyad nosydyeH

(maTa, mOAMUCH CTAPOCTHI TPYIIITHI)

B 3asucumocmu om ypoeus noO20MOSKY 1 KOHMUHSEHMA NPeno0asamenb UMeem npago Ha KOPPEeKmuposKy 6
MY WU UHYIO CHOPOHY 8 OMHOULEH U KOIUYECBA YACO8 1l KOIUHECMea NPOGePOHHbIX padom.
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O CBI'Y «PeHTHHT-IIIAH»
9. PeliTHHI-IJIAH AUCHMILIMHBI

PEVTUHT-ILTAH IUCHATLIAHBI
C1.b.12 PU3UKA

ITonuTeXHNYECKUN HHCTUTYT
Kypc 2 rpynna I'- cemectp 3 _ 20 /20 yudeGHOro roma
IIpenonasatens (1): Kaaununa Jlaga FOpbeBHA

Kadenpa Leonornu u ¢puznkn 3emjin
Atrecrarm | Homep Hassanue Buast padoT, mozse;kamue OneHKe Kommue
OHHBIN MOy 1A MOy 1A CTBO
TICPHOT 0amios
1 5 Boanoesas u BrimommeHne u 3ammTa 1ad0paTOPHBIX PadoT (32 04HY padoTy)
KEAHMOBSL Komraectro pador 3a mepuoa — 1 70
ONMUKa
TeopeTuueckuii OpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
2 5 Boanoesas u BrmmommeHne u 3ammTa 1a00paTOPHEIX padoT (3a 0aHY PaboTy)
KEAHMOBAS Komraectro pador 3a mepuoa — 1 70
OnmuKd
TeopeTuyeckuii OIPOC HA JEKUUAX (32 OAUH BOIPOC)
5
3 6 Keanmoeas BrmmommeHne u 3ammTa 1a00paTOPHBIX padoT (32 OIHY PaboTy)
Qusuxa, KomaectBo padot 3a mepuox — 2 70
Qusuxa
amoma TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
HToroBblii KOHTPOJIB 3a CeMECTP (TeCT) (3a OOMH BOIPOC) 10

PeliTuHr miaH BblmaH

(mata, mOANUCH MPEnoaaBaTeis)
PeliTunr niad noyiy4eH

(maTa, mOAMUCH CTAPOCTHI TPYIIITHI)

B 3asucumocmu om ypoeus noO2OMOSKY 1 KOHMUHSEHMA NPeno0aeament UMeem npago Ha KOPPEKMUPOSKY 6
MY Wil UHYIO CIOPOHY 6 OMHOULEHUI KOJUYECIBA YACO8 1l KOIUHECHea NPOGePOHHbIX padom.
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IIpunoxenne 3
JIucT u3MeHeHH U aomoaHenun Ha 20 /20 y4eOHblIil roa

B pabouyro mporpaMMy y4eOHOH TUCLUILTHHBI

(KOO, HAUMEHOBAHUE OUCYUNIIUHDI)

Hanpasnenust moaroToBKH (CrEUAIbHOCTH)

(IInpp 1 Ha3BaHWE HANPABICHUS NOATOTOBKH (CIICLHUATBEHOCTH)

IMpodue noAroTOBKH (CrICHHUATH3ALIIHS)

1. B pabouyro mporpaMmy y4eOHOH TUCUUILIMHBI BHOCATCS CIEAYIOIINE U3MEHEHUS:

2. B pabouyro mporpammy yueOHOH AMCUMIUIMHBI BHOCSTCA — CIENYIOIINE

JOIIOJIHEHUA !

Astop(s1): @.H.0., cTenieHp, 3BaHNE, JOJDKHOCTD (MTOJHOCTBIO), TOAMUCH, AaTa

Pabouass mporpamma yueOHOW IUCLUIUIMHBI IEPECMOTPEHa M OXOOpEeHa Ha 3acemaHuu

kadenpsl (YKa3aTh Kakoil), 1ata, HOMep MPOTOKOJIA 3acenanus Kadeapol.

3asenyrouruii(as) kadenpoti (ykasars kakoii): @.1.0., ctenienb, 3BaHue, MOANUCH 1aTa



