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Pabouass mporpamma y4eOHOM IUCHUIUIMHBI —PacCMOTpPEHa M OAOOpeHa Ha 3acenaHuu Kadenpsl
reosioruu 1 ¢usuku 3emnu. [Iporoxon Ne 10 ot 16 uronst 2017 r.
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1. Henan ocBoeHust y4eOHONH AUCHUIIHHBI

L[e.]'IﬂMI/I OCBOCHUs NUCLIHUITIIMHBI (1)I/ISI/IKa SABJIAKOTCA:

o obecrieueHne NPENCTaBJIeHNsT O HauOojee YHHBEPCAIbHBIX METOAAX, 3aKOHAX M MOAEIISIX
COBPEMEHHOH (U3UKH,

. JIEMOHCTpaN¥sl Crieln(UKH PalMOHATIFHOTO METO/IA TIO3HAHMSI OKPYKAIOIIEro MHUpPA,

o (dbopMUPOBaHKE Y CTYACHTOB 00IIero (PrU3NIeCKOro MUPOBO33PEHUS,
o pa3BuTHE (PU3NIECKOTO MBILIJICHHUSI.
2. Mecto yuyedHoil nucuuniIuHbl B cTpykType OOII

JlMcUMIUIMHA OTHOCUTCS K OJIOKY 00sI3aTeNbHBIX TUCHMILIMH. J{MCIUITNHA TOJDKHA NIPEACTABIISATh
co0ol meNoCTHBI U (yHIAMEHTAJbHBIM KypC, €IUHBIH B CBOMX YacCTSIX M JEMOHCTPUPYIOIIUH POJb
(U3MKN KaK OCHOBBI BCETO COBPEMEHHOI'O €CTECTBO3HAHUS U NAOLINHA (PU3NIECKHE OCHOBBI MPOLIECCOB
MOMCKA U Pa3BEeIKU MECTOPOKACHUN TBEPABIX MOJIE3HBIX HCKOMAEMBIX.

UsydeHne naHHOW AMCLUIUIMHBI Oa3WpyeTcsi Ha 3HAHUSIX, MOJYYEHHBIX B LIKOJBHBIX Kypcax
MareMaThky, pusuku, xumun. CTyneHTbl AOJDKHBI 00Janarh MHHUMAJIbHBIMUA 3HAHUSIMH IO OCHOBaM
nuddepeHMPOBaHNS 1 UHTETPUPOBAHUS, & TAK)KE UMETh HABBIK apU(PMETHUECKUX NEHCTBUH.
®dusuka cocrapisier pyHIAMEHT ecTecTBO3HaHUS. (OCBOCHHME NAHHOW AMUCIUIUIMHBI HEOOXOOUMO st
MOCJEAYIOLEr0 OCBOEHUS MHOTMX JMCLUUIUIMH, Hampumep — «OQJEKTPOTEXHUKA M JJIEKTPOHUKAY,
«['eorexkToHMKa W reonuHamukay, «l eodusmueckue MeTOABI MOMCKOB M Pa3BEOKH MECTOPOXKACHUH
MOJIE3HBIX HCKOMAEMBbIX).

IIporpamma cocrtaBneHa Ha ocHoBanuun ®I'OC BO, yrBepxkaeHHOro MUHHUCTEPCTBOM
oOpaszoBanus u Hayku mp. 548 ot 12.05.2016 1.

3. Komnerennuu o0yuarmerocsi, popMupyemMsbie B pe3yJabTaTe 0CBOCHHUS] AHCUMIIHHBI
(moayas) C1.B7 ®uzuka

B pesynemame oceoenus oucyuniunst cmyoenm OOalCeH:

® 3uams: OCHOBHBIC (pr3MUecKue SBJICHUS, (yHIAMEHTAJIbHBIC OHATHS U TEOPHH KJIACCUYECKOH U
COBPEMEHHOH (PU3UKH; COBPEMEHHYIO HAyUHYIO anmnapaTypy.

e Vmems: BBIIETATH KOHKPETHOE (PU3MUECKOE comeplkaHue B NPUKJIAIHBIX 3amadax Oymymei
IEATENbHOCTH.

e Bnadems: HaBBIKAMHU U MPUEMAMH PELICHNUsT KOHKPETHBIX 3a/1a4 U3 Pa3IMYHBIX oOnactel GU3NKH,
MOMOTAIOIIMMH B JajbHEWIIEM OCBaWBaTh [UCLUIUIMHBI MPOPECCHOHAIBPHOIO [HUKIIA,
HAYaJIbHBIMM  HAaBBIKAMH  TIPOBENEHHS]  JKCIEPUMEHTAIBbHBIX  HCCIEAOBAHUHM  Pa3IHMYHBIX
(bU3NIECKUX SIBICHUI.

Hucummumiua C1.b67 ®usuka crnocobcTByeT (OPMUPOBAHHMIO CIEAYIOIIUX KOMITETEHIIH,
npenycMmotperabix @I'OC-BO no Hampasiernto noarotoepku (cnenmanbHocTr) 21.05.02 Ilpuknagnas
reoJiorusi (ypOBEHb CIEHATUTETA):

a) obugexyromypusie (OK)
- crOCOOHOCTBIO K CAaMOOpraHu3aluu u camoodpaszosanuio (OK-7)

0) npogpeccuonanvnvimu (I1K)

ObwenpogpeccuonanvHuiMu KOMREMEHYUAMU:

- CHOCOOHOCTBIO OPraHM30BBIBATH CBOH TPYHA, CAMOCTOSITEIbHO OLIEHHBATH PE3yJbTaThl CBOEH
AESITEIbHOCTH, BJIQJCHUEM HABBIKAMH CaMOCTOSATEIBHON paloThl, B TOM 4HCIEe B chepe MpOBEneHUs
Hay4HbIX uccnenosanuii (OIIK-5).

lIpogpeccuonanvrvimu KoMnemeHyuAMU:
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- TOTOBHOCTBIO HCIMOJB30BAaTh TEOPETUYECKHE 3HAHWS IMPU BBINOJHEHUU MPOU3BOJICTBEHHBIX,
TEXHOJOTMYECKUX M WHKEHEPHBIX UCCIIENOBaHUN B COOTBETCTBHHU co cnieunanuzauueii (ITK-1).

4. CTtpykTypa 4 coaep:kaHHe y4eOHOH JUCHUIJIMHDBI, BKJIIYasi 00beM KOHTAKTHOU
padoThI

O01mast TpyA0EeMKOCTh THCLUILINHBI cocTaBisier 10 3adeTHBIX enuHUIbL, 360 4acoB.

Koumaxmuas paboma npu npoeedenuu yueOHbIX 3aHAMUIN NO  OUCYUNTUHAM  (MOOYJISIM)
sKOYaem 6 cebs 3aHAMUA TeKYUOHHO20 MUNA, CeMUHAPCKO20 MUNnd (RPakmuyecKkue 3aHAmusl,
Jnabopamoprvie pabomst), NpU HATUYUU 6 Y4eOHOM NIAHE - KOHCYTbmayull U Npuem KOHMpPOIbHbIX
padom, pacuemno-epagpuyeckux pabom.

Obvem (8 uacax) KOHMAKMHOI pabomvl 3ausmMuii JeKYUOHHO2O MUNA, CEMUHAPCKO2O MUNA
(npaxkmuyeckue 3aHAmMus, J1A60pAMoOpHvie padomvl) ONPeOeasemcs pacuemom ayoOumopHoi
YyuebHoil Hazpy3Kku no OanHoil oucyuniune u 194 uacoe ons ounoli popysr 06yuenus.

Obwem (8 yacax) KOHMAKMHOU padbomsl NPU NPOGEOSHUY KOHCYIbMAYUIl U NPUEMA KOHMPONbHBIX
padom u pacuemuo-epaghuyeckux pabom onpeoensemest HOpMamMu epemMeHy 0is pacuyema oovema
YueOHOll HaspysKu, 66INOIHACMOT NPOPeCCOPCKO-NPEenooasamebCkumM cocmagom, u cocmaeasem 1
yac HA OOHO20 0OYUAIOE20Csl OYHOT (hopMbl 0Oy YeH L.

Obwem (8 yacax) KoHMAaKmMHOU padomsl HA OOHO20 VOYUAIOUE20CSL 3A0UYHON PopMbL 0OYUenus npu
Nposedenut KOHCYIbmayuii U npuemMa KOHMpPOIbHbIX pabom onpeoeisiemcs HOpMamy epemenu OJisl
pacuema ob0vema  yueOHOIl  HACPY3KU,  GbINOAHAEMOU  NpOpheccopCro-NPenooasamensCKum
cocmasom, u cocmasisiem 0,5 yaca.

Konmaxmnas paboma npu nposeoenuu NPOMeNCYMOUHON ammecmayuu  6xaouaem 6 ceos
2PYHNOBYI0 KOHCYIbMAYUIo 00yYQIouuxcs nepeo dK3aMeHOM, UHOUBUOYATbHYIO COauy dK3AMEHA U
(unu) unousuodyanenyio coauy savema. QObvem (8 uacax) epynnogoti KOHCYIbmayuu 00yuaruuxcs
nepeo 3K3aMEHOM ONpPeOensemest HOPMAMU 8peMeHl Oasl pacyema obvema yueGHOll Hacpy3Ki,
86INONHACMON NPOGHeCcCOPCKO-NPEenoOasamenbCKuM COCMABOM, U COCMAGIsem 2 4aca Ha cpynny.

Obvem (8 wacax) Ons UHOUBUOYANLHOU COAYU IK3AMEHA ONPEOeisemcs HOPMAMU 6pemMenl Oisl
pacuema ob0vema  YueOHOIl  HACPY3KU,  GbINOAHAEMOU  NpOpheccopCro-NPenooasamensCKum
cocmaeom, u cocmaengem 0,5 uac na 00H020 06y4aAIOUe2ocs.

Obvem (8 uacax) Onst UHOUBUOYANBHOU COAYU 3aUema ONPeOeNsAemcs HOPMAMU 6pemMeHu OJis
pacuema ob0vema  YueOHOIl  HACPY3KU,  GbINOAHAEMOU  NpOpheccopCro-NPenooasamensCKum
cocmasom, u cocmagasem 0,25 uac Ha 0OHO20 0OYUAIOUE2OCH.



Ta6aunua 1 Ounas popma o0yueHus.
DOpMBI MPOMEKYTOUHOTO KOHTPOJISI IO CEMECTPaM:

® CBI'Y «Paboyas mporpaMMa HaPABICHHS (CTICIHATEHOCTH)»

B [-M u Il-om cemectpax: PI'P, 3auer; B lll-em cemectpe: PI'P, sk3amen.

KosauyecTBo yacoB/3aueTHbIX eANHH Oowmas
AyIUTOpHBIE 3aHATUS Camocrosren TPyAOeM.
b- € yueTom
Hasi paboTa 3a4€TOB U
Haumenosanue Moxynei, pasienos, Jlexuyu Cemunapckue | JlaBopaTopHbie IK3aMEHOB
TeM (mpakTHYeCcKue) 3aHATHUS (uac/
(01151 08X U MHO20CEMECMPOBHIX O — 3aueT.eq.
OUCHUNIUN — pachpedeleHue no cemecmpam)
2 3 4 5 6 7
I-i1 cemecTp 18 18 18 27 81/2,25
IlepBbii Moayab: Mexanuka 10 10 10 15
Tema 1.1: Kunematuka u AMHAMHKA OCTYNATEIBHOIO 3 3 2 3
JIBUKEHMSI.
Tema 1.2: 3aKOHBI COXpaHEHMsI B MEXAHUKE 2,5 2,5 2 4
Tema 1.3: KunemaTuka u [uHaMHKa BpalaTeIbHOTO 2,5 2,5 4 4
JIBUKEHMSI
Tema 1.4: Tarorenue. D1eMeHTbI TEOPUU MOJIS. 2 2 2 4
HeuneprmanbHble CUCTEMBI OTCUETA
Bropoii moayab: Monexkyaapunaa (cmamucmuueckas) 8 8 8 12
duzuka u mepmoounHamura
Tema 2.1: MonexysipHO - KHHETHYECKasi TEOPUS U EATIbHBIX 2 2 4 3
ra3oB
Tema 2.2: BHyTpeHHs1s 3Heprus uaeanbHoro rasa. [lepsoe 2 4 4 3
Ha4aJo TEPMOANHAMUKHU
Tema 2.3: DuTponus. Huxibl 2 - 3
Tema 2.4: Bropoe Hauasno repmoguHamuku. [ukn Kaprao 2 - 3
II-ii cemecTp 36 18 18 27
= 99/2,75
Tpernii Mogyab: Jiiekmpuiecmeo u MazHemu3m 30 12 14 20
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Tema 3.1: Dnexrpocrarnueckoe nosie. [lone Toueunoro 5 2 4 4
3apsipa. [lpuHnmn cynepnosuuuu
Tema 3.2: PaboTa 1o nepemMerieHuro 3apsaa B 5 2 2 4
3JEKTPOCTATUUECKOM TOJIe. DJIEeKTPUIECKasi eMKOCTb.
KonneHcartopel. BemiecTso B 3J1eKTpHUECKOM M0JIe
Tema 3.3: 3akOHBI TOCTOSHHOT'O TOKa 5 2 2 3
Tema 3.4: MaruutHoe noJyie CUCTEMbI IPOBOAHUKOB C TOKAMH. 5 2 4 3
IIpuHIMn cynepnosuuuy noseu
Tema 3.5: [leficTBue MarHUTHOro NoJjs Ha 3apsaabl. Cuma 5 2 - 3
Jlopenua
Tema 3.6: SIByieHUE 3I€KTPOMArHUTHON MHAYKLUU 5 2 2 3
YerBeprolii Moayab: Koiebanusn u 60inot 6 6 4 7
Tema 4.1: Mexanu4yeckne U 3JeKTPOMArHUTHBIEC KOJIeOaHuUs 2 2 2 3
Tema 4.2: Yopyrue BOJIHbI 2 2 2 2
Tema 4.3: DeKTpOMarHUTHbIE BOJIHbI 2 2 - 2
I11-ii cemecTp 34 17 17 76 180/5
HsaTeiii Moayab: Boinogas u Keanmoesas onmuka 22 10 15 40
Tema S.1: DeMeHTHI F€OMETPUUECKON ONTUKH 4 2 4 10
Tema 5.2: Unarepdeperuns, nudpaxuust, NOIIPU3ALUS U 10 4 6 10
JUCIEPCUs CBETA
Tema 5.3: Ternosoe usnyuyenne. @orosddexr 6 3 5 10
Tema 5.4: CeeroBoe nasnenue. Ipdext Komnrona 2 1 - 10
lecroii moaynb: Keanmosas dpusuxa, pusuxa amoma 12 7 2 36
Tema 6.1: KopnyckyasipHO-BOJHOBOW Ayaln3M CBONCTB 2 2 - 9
yacTull Bemectsa. Bonnel ne bpoiins
Tema 6.2: DeMeHTbI KBAHTOBONH MEXaHUKU 4 2 - 9
Tema 6.3: Ctpoenne sinpa. Aneprbie cunbl. AnepHble peakiuu. 4 3 2 9
Tema 6.4: DeMeHTapHbIE YACTULIBI. 2 - - 9
nToro: 88 53 53 130

BCET'O no yuye0HOMY IJIaHy ayAUTOpPHBIe+caM. padoTa 324/9 360/10
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S. Oo0pa3oBare/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 MOJE3HBIX UCKOMAEMBIX» C LIENbI0 Pean3alii KOMIIETEHTHOCTHOIO MOAX0Ma
NPEAyCMOTPEHO MPOBEACHNE 3aHITHH C UCTIOIB30BaHNEM 00pPa30BATEIbHBIX TEXHOJIOTHIA:

TpaauunonHbie o0pa3oBaTelbHble  TEXHOJOIMHM  OPHEHTHUPYIOTCS  Ha  OpraHu3aLHio
00pa3zoBaTeNbHOrO MPOIECca, MPEANOJIararoIly0 MPsSMYI TPAHCISLUIO 3HAHUI OT IpernojaBaTeNs K
CTyIeHTy. YueOHast JesiTebHOCTh CTY/IeHTa HOCUT B TAKHX YCJIOBHUSX, KaK MPABUIIO, PEIPONYKTHBHBIN
Xapaxrep.

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

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

Jlabopamopnas paboma — poBeAEHNE SKCIIEPUMEHTA C NCTIOJIb30BAHNUEM YUeOHOr0 000pyIOBaHUS
U1l IPOBEPKH 3aKOHOB (PU3UKH U MCCIIEOBAHUS 3aBUCHMOCTEH (PU3NIECKUX BEJTUUHH.

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

lIpobnemuasn nekyus — W3NOXKEHHE MaTepHalia, MPEANONAraroniee MOCTAHOBKY NPOOJIEMHBIX U
JUCKYCCHOHHBIX BOINPOCOB, OCBEIIECHHE PAa3JIMYHBIX HAYYHBIX MOAXOJOB, aBTOPCKHE KOMMEHTApHH,
CBSI3aHHBIE C PA3JIMYHBIMU MOJEISIMHA HHTEPIPETALMU U3y4aeMOro MaTepuaa.

NudopmaHOHHO-KOMMYHHKAIIMOHHBIE 00pa3oBaTe/ibHbIe TEeXHOJOTMH — OpraHu3alus
00pa3zoBaTeNIbHOrO MPOLIECCa, OCHOBAHHAS HA MPUMEHEHUH CIIELHATU3UPOBAHHBIX MPOTrPAMMHBIX Cpel U
TEXHUYECKHX CPENICTB pabOThI ¢ HHQOpMALUEH.

Jlexyusn-euzyanusayus — N310KEHUE COAEPIKAHMS COMPOBOXKIAETCS MPe3eHTALNeH (IeMOHCTpanei
yueOHBIX MaTEpUAJIOB, NMPENCTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B T.4. WJUTFOCTPATHBHBIX,
rpadpuUecKux, ayaAno- U BUAEOMATEPHAJIOB).

Onenka ypoBHs c(HOPMUPOBAHHOCTH KOMIIETEHIIMH OCYINECTBIIIETCS HA OCHOBAHUU KPHTEPHEB
MOAYJIbHO-PEUTHHTOBON CUCTEMBI.

Onenka ypoBHs ¢HOPMHUPOBAHHOCTH KOMIIETEHIIMI OCYINECTBIIIETCS HA OCHOBAHMM KPUTEPHEB
MOAYJIbHO-PEUTHHTOBON CUCTEMBI.

6. IlepeyeHb y4ueOHO-METOAUYECKOT0 o0ecmedyeHHe AJIsI CAMOCTOATEJNbHOH PadoThl
CTYdEHTOB.
Bcero Ha camocTosiTenbHyIO padoTy 3amiaHupoBaHo 138 daca — mist O4HOH (OPMBL

Lenpto camoCTOSTENBPHOH pPaOOTBI CTYACHTOB SIBJISIETCS YIUIyOJEHHOE H3Y4YEHHE OTIENbHBIX
Pa3neNoB YUTAaeMOro Kypca.

JlabopatopHble 3aHSATHS 1O (U3MKE TIOMOTalT CTYAEHTaM TIyOXke YSCHUTh OCHOBHBIE
¢dusnyeckue 3akOHBI U siBIeHUs. JlabopaTopHble 3aHATHS MO (U3UKE MPEaNoJaraeT 3HAYUTEIbHYIO
CaMOCTOSITENIbHYIO padoTy Ul CTYACHTOB KaK Ha 3Talle MpeiBapUTEIbHON MOATOTOBKH K padoTe, Tak H
IIPU BBIITOJIHEHUH J1JA00OPaTOPHOH padoThI, ee OPOPMIIEHHH U IIPOBENEHIH PACYETOB.

CamoctosTenpHas paboTa CTYASHTOB MpencTaBisieT COOOH:

° TeOpeTI/ILIeCKaﬂ NMOATOTOBKA K JICKITUOHHBIM U MPAKTUYICCKHUM 3aHATUAM.

e (CamocTosiTesbHOE pelieHe 3a1a4 1Mo (pU3UKE.

e Tloaroroeka OT4eTOB MO JTAOOPATOPHBIM paboTaM.

e IlonroroBka mo KOHTPOJBHBIM BOMPOCaM K Ja0OpPaTOpHBIM padoTaM JUIsl 3aIUThl TEOPETUYECKOH
qactu 1abopaTopHbIX padoT.
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n/n ®opma padoTbI O6bem YuebHO-MeTOAHYECKOE 00ecTieueHne
padoThI,
4yac
OYHAsA

1 Teopernyeckas mOAroTOBKa K 30 CM. CIUCOK OCHOBHOM U IOMOJHUTENBHOM
JIEKLMOHHBIM U MPaKTUUYECKUM JUTEPaTyphl + KOHCMEKTHI JIEKLNH
3aHATHSIM.

2 CamocrosiTenbHOE  pelLIeHUe 30 CM. cCOK OCHOBHOM U IOTIOJTHUTENBHON
3anad o usmke. JUTEPaTyphl T KOHCIEKTHI MPAKTUYECKUX
IlogroroBka K KOHTPOJIBHOHN 3aHATHN

pabore (3aouHas popma)

3 IMoaroTroBka k nabOpaTOpPHBIM 40 KoHcnekTsl Jekuuii, METOANYECKUE YKa3aHUsA
paboTam u UX 3aLuTe K JJabOpaTopHbIM padoTaM (JOKaJIbHBIN CalT
CBI'Y), criucok OCHOBHOM U IOTIOJIHUTEILHOMN
JUTEPATYPHI
4 Odopmnenne nabopaTopHBIX 30 Meronuyeckue yKa3aHus K JJaDOpaTOPHBIM
pabot pabortam (JokanpHbIH caliT CBI'Y)
Hrtoro 130

JUIs TOATOTOBKM W BBINOJHEHHUs] J1aOOpaTOpHBIX padOT CTYAEHTHI HCIIONB3YIOT Y4eOHO-
METOIMYECKHE MOCOOUS:

1. Tatimait HK., Kamuauna JLFO. Mexanunka. MonekynspHas (pu3vka ¥ TepMOIMHAMUKA.
JlaboparopHblii mpakTUKyM 110 pusuke. - Maranas: m3n-so CMY, 2006.- 56 c.

2. Taitnaii HK., Kanuanna JLIO. DOnexrpomarnerusm. Konebanust u BonHbl. JlabopaTopHbrit
NpakTUKyM. - Marapas: uzn-so CMYVY, 2010- 67 c.

3. Ta#imait HK., Kamuanna JLIO. Ontuka. AtomnHas u smepHas ¢usuka. JlabopaTopHBbIiA
NPaKkTUKYM 1o pm3uke. - Maragas: u3n-so CMYVY, 2006.- 71 c.

IlepeueHb npuMepHBIX KOHTPOJIbHBIX BOIPOCOB /IJIsl CAMOCTOSITEIbHOI PadoThl 10 MOAYJISIM
Iepewtit modyre « Mexanuka»

Kunemamuka u Ounamuka noCmMynameibHo20 0GUINCEHUS MBePO0o meia

Uro usyuaer KuHeMaTuka?

Kakue ocHOBHBIE MOJI€NTN MaTepUANIbHBIX TEJ UCIIOJIB3YIOTCS B MEXaHUKE?

UYro Takoe NpoCTPaHCTBO U BpeMsi?

Uro Takoe cucTemMa OTCueTa, CcTeMa KOOpAuHaT?

Kaxkue cuctembl KOOpIMHAT BbI 3HaeTe?

Kakue xapakTepuCTUKU JBUKEHUS SIBJISIFOTCS] OCHOBHBIMU B KMHEMaTHKe?

Uro Takoe paanyc-BeKTOpP TOUKU U BEKTOP MepeMeLeHus?

Jalite onpeneneHne MrHOBEHHOW CKOPOCTH TOYKH.

Halite omnpeneneHne MrHOBEHHOTO YCkopeHus. OxapakTepu3yWTe CBsi3b YCKOPEHUSI € paanyc-
BEKTOPOM U CKOPOCTBIO.

10. Yto Takoe TaHTeHINAIBHOE U HOPMAJIbHOE YCKOPECHMUS?

11. Chopmynupyiite nepebiii 3aKkoH HproTOHA.

12. Yro takoe cuna? OyHKLIUEH, KAKIX BEJTMYHH B OOLIEM CiIydae siBIseTcs cuiia?

13. Kakue (pyHIamMeHTa bHBIE BHIbI B3AUMOICHCTBHI BO3MOXKHBI B (hr3HKe?

14. Yo Takoe uHepTHOCTH Tena? YUro Takoe Macca Tena?

15. Chopmynupyiite Bropoii 3akoH HeroToHa.

WOk =
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16. Uro npencrapisier coO0l ypaBHEHUE NBIKEHUS Tena B nuddepeHuuanpHon popme?
17. Chopmynupyiite Tperuii 3aKkoH HeroToHa.
18. OmpenenuTe rpaHULbl IPUMEHUMOCTH 3aKOHOB KJIACCHYECKON MEXaHUKH (IMHAMHKH).

Kunemamuka u Ounamuka spauiameibHo20 08UINCEHUS MBEPO020 meld

1. YUro Takoe yroj moBOpPOTa, YIJOBasi CKOPOCTh, yriioBoe yckopeHue? CBsi3b YIJIOBOH CKOPOCTH C
4aCTOTOM U MEPUOAOM Bpall€HUs.

2. KaxoBa cBsi3b MeX/ly JINHEHHBIMU U YIJIOBBIMU KHHEMATHUECKUMU XapaKTePUCTUKAMU?

3. Kakoe aBuKeHMe TBEPIOIo Tejla Ha3bIBAlOT MOCTYNATEIbHbIM?

4. Kakue Tena Ha3bIBAIOTCS aOCOFOTHO TBEPIbIMU?

5. Uemy paB€H MOMEHT UMIIyJIbCa TeJla OTHOCUTEIbHO OCH?

6. Kak ompenensiercs MOMEHT UHEPLMH TeJla OTHOCUTEIbHO OCH?

7. Kak omnpenenseTcst MOMEHT CHJIbI OTHOCUTENBHO OCH?

8. 3amuummre U MOSCHUTE BTOPOH 3akoH HbIOTOHAa AJs1 TBEPAOro Tena, BPALLAIOLIErocsi BOKPYT
HEMOABUKHOU OCH.

9. Copmynupyiite Teopemy IllTeitnepa.

10. 3amumuTe BbBIpakeHHE [JIs1 KHHETHYECKONH 3HEPruM TBEPAOro TeJja, BpALlaloIIerocs BOKPYT
3aKPEIICHHON OCH.

11. TlpoBenuTe aHAJOTHIO MEXAY BEIUYMHAMH M (POpPMyJaMH, ONMHUCHIBAIOIIMMH MOCTYIMATEIbHOE U
BpallaTelbHOE IBIKEHUE.

3akonsl coxpanenus 6 mexaHuke

Uro Takoe UMIYJIbC TN B KJIaccuueckoil Mexanuke? Kak onpenensercss UMITyJIbC Teaa?
CoopmynupyiiTe 3aKOH COXpaHEHUS] HMITyJIbca. UTO TaKOe 3aMKHYTasi CUCTEMA TeJ?

B xakux ciyyasx MOXKET COXPaHATHCS MPOEKLNs UMITyJIbCa HE3aMKHYTOH CUCTEMBbI?
Uro takoe padora cribl? UTo Takoe MOLTHOCTH?

Kaxk onpenensercs kuHeTnueckast sHeprus 4actuibl? CucTeMsl 4acTuL?

Kaxkue cunbl Ha3pIBatOTCS MOTEHIMATBHBIMU?

Urto Takoe KOHCEpBaTUBHbIE 1 HEKOHCEPBATHUBHBIE CUJIbI?

Uro Takoe NMoTeHUMAIbHAs SHEPTHsI B KOHCEPBATUBHOM I10J1€ CUIT?

9. Uro Takoe 3Heprus B3auMoIeHCTBUS 4acTULL?

e U e

10. Kak onpenensiercst mojgHas MEXaHUYECKast SHEPTHSI CUCTEMbI YaCTHUIL?

I1. Kak cBsi3aHa moyiHasi MeXaHU4ecKast SHEPTHst ¢ PabOTOH HEKOHCEPBATHUBHBIX CHJI, NEHCTBYIOLINX
Ha cUcTeMy?

12. ChopmynupyiiTe 3aKOH COXpAHEHHS MOJHON MEXaHUYECKOW SHEPTHH CHCTeMbl. MOXKeT JIi 3TOT

3aKOH BBITIOJHATBCA HJI1 HE3AMKHYTBIX cucrem?

Tazomenue. Heunepyuaivnsie cucmemsl omcuema
1. Yro Takoe Bec Tena? B ueM oTianuue Beca OT CHIIbI TSKECTH?

Kak 00bsiICHUTS BOSHUKHOBEHHE HEBECOMOCTH TPU CBOOOTHOM MaieHUN?

Uro Takoe HaNpsHKEHHOCTD OISl TATOTEHUs?

Kaxkoe none Tarorenus HasbiBaeTcst ONHOPOAHBIM? LleHTpanbHbIM?

Jloka3aTb, YTO CUJIBbI TATOTEHHUS] KOHCEPBATUBHBI.

Kaxkue TpaekTopuu ABUKEHUSI UMEIOT CITyTHUKH, MTOJyYUBIINE TIEPBYIO U BTOPYIO CKOPOCTH?

Uemy paBHa LEHTPOCTPEMUTENbHASI CUJIA, AEHCTBYIOLIAsl Ha JieKallee Ha [TOBEPXHOCTH 3eMiu

TeJIo, BpallaroLasics BMecTe ¢ 3emuiei”?

8. Kak u3aMeHHUTCs MOAyJb LIEHTPOOEKHON CHIIbI MHEPLIMH, €CJTU CKOPOCTh BPAIIEHUS] CHUCTEMBI
OTCYETa YBEJIUUYUTH B N pa3?

9. Moxer nu cuna Kopuonnca n3aMeHUTb CKOPOCTb YaCTULIbI?

10. YUemy pasHa cuna Kopuonuca B ciaydae, KOrAa CKOPOCTb YaCTHLBI NapajljiebHa OCU
BpAIICHUS] CUCTEMBI?

11. O6®bsicaute BiusiHUe cui Kopronnca Ha OBM)KEHHE PEK B CEBEPHOM U FOXKHOM TOJIYIIAPHIX
(paccMOTpUTE OBMIKEHUE PEK, TEKYIIUX I10 MapAJUIEISIM U MEPUIHAHAM).

Nk W
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Bropoii moayab: Monekyiapuan (cmamucmuieckan) puzura u mepmoounamuKa

szetcymzpuo - KUHeému4ecKkas meopus HOCAIbHBIX 20306
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10.

Yro Takoe TepMOAMHAMHUYECKAs cucTeMa’?

YeM OTIUYAIOTCA TEPMOAMHAMUYECKUM U CTATUCTUYECKUN METOABI U3YUEHHUsI CBOWCTB MaKpOCUCTEM?

Kakwue cuctembpl Ha3bIBAIOTCS U30JUPOBAHHBIMH?

Kaxkue TepMonrHaMU4YeCKre TApaMETPhI SIBJISIFOTCS] (PYHKIMSIMU COCTOSTHUS?

Kaxkue cocTostHUSI Ha3bIBAOTCS CTALMOHAPHBIMHE (PABHOBECHBIMHU)?

Kakwue nmporeccel Ha3bIBAIOTCS PABHOBECHBIMU?

Uto Takoe ypaBHEHUE COCTOSAHUSI? 3aMUIINUTE U TIOSICHUTE YPABHEHHE COCTOSIHUS UEAJTbHOTO Ta3a.

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

Kakoii ra3 HazpiBaeTcst uneanbHbiM? OMUIIATE ATOMHO-MOJIEKYJISIPHYIO MOJENb HACAIBHOTO ra3a.

Uro Takoe cpenHsisi KBaAPATUIHASL CKOPOCTh MOJIEKYJI?

Octosbl mepmMoOOUHAMUKA

e U e

10.
I1.
12.
13.

14.
15.

B uem ocobeHHOCTH TEPMOAMHAMUYECKOTrO MeToAa?
Kaxwue mporecchl Ha3bIBatOTCst OOPaTUMBIMH, M B Y€M COCTOUT YCIIOBHE 00OPaTUMOCTH?
JaiiTe TepMOAMHAMUYECKHE OTPEENICHUs MOHITUH paObOThI M TETUIOTHI.
CdopmynupyiiTe nepBoe Ha4alI0 TEPMOAUHAMUKH.
Kaxkwue mpornecchl, Ha3bIBatOTCs annabaTHYeCKUMHU M KaKHie Ba Criocoda UX OCYIECTBIISTIOT
3a cyer "ero ocymecTBisieTcs padoTa npu aguabaTHuecKoM nporecce?
3anuiuTe U nosicHuTe ypasHeHue [lyaccona.
Pabora nneanpHOro ra3a npu U300apUUECKOM, H30TEPMUIECKOM MPOLIECCAX.
Pabota uneanbHOro ra3a npu anuadaTHYecKoM Mpolecce.
Uewm oOyciioBneHa BaskHas poJjib 1ukia KapHao?
B uem cocrouTt npuHIMNHATIBHASA U TEXHIUYECKast CTOPOHBI pobnemsl KIT/] TeroBsx mMamuH?
[IpuBenuTe u nosicaute GopMyIHPOBKY TOMCOHA BTOPOro Havana TePMOIUHAMUKH.
Ha ocHoBe aHanu3a LMKJIa TEMJOBOH MAalMHBI MOKAXKUTE, KaKYI0 POJb UrPaeT XOJOIUJIbHUK U
nouemMy 0e3 HEero HeBO3MOKEH OTIUYHbIN OT Hyst KIT/T,
Cdopmynupyiite Teopemy KapHo u ee ¢pusuaeckuii cMbICI.
3anuiuTe BTOpPOe Ha4aslo TEPMOJUHAMUKH.

Tpernii Mmogynb: iiekmpuiecmeo u MazHemu3m

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

1.
2.

Nk
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Ilepeuncnure u NOsICHUTE OCHOBHBIE CBONCTBA 3JIEKTPUUECKOro 3apsifa.

B xakux enuHULIAX U3MEPsIETCS 3apsif, HANPSAKEHHOCTD AJIEKTPUYECKOTO MOJIsl U NMOTEHINA B CUCTEME
CHn?

Kakumm  BemMUMHAMH  XapakTEepPH3yeTCss  MaKPOCKONMUYECKHH,  HENpephlIBHBIM  00pa3oMm
pacrpeneneHHbIH, 3apsia?

Copmynupyiite, 3anumure U nosicHuTe 3aKoH Kynona.

Uro Takoe HaINpsKEHHOCTb U MOTEHLIMAJ 3JIEKTPUUECKOro MoJsi?

KakoBa cBsi3b MeXy HANPs>)KEHHOCTHIO U MOTEHLUATIOM?

3anuiuuTe W TOSCHUTE BbIpaXKEHHE ISl LUPKYJSILUM UM pOTOpa BEKTOpa HAMPsKEHHOCTU
3JIEKTPOCTATUUECKOTO MOJIs.

B ueMm cocTouT 1 Kak BeIpa’kaeTcsl MPUHLIUI CYTIEPIIO3ULINU BJIEKTPUUECKOr0 MOJIs?

Cdopmynupyiite snexTpocraTudeckyio teopemy laycca — OCTpOrpaackoro; ONMIINTE OONACTH U
MOPSZIOK €€ IPUMEHEHMUs] [l pacueTa MoJjei.

IIpoBOAHUKH M AMIJIEKTPHKH B JJIEKTPHYECKOM 10J1€e

1.
2.

YT0 Takoe 3MEKTPOEMKOCTb YEIUHEHHOTO MPOBOAHUKA?
Yro Takoe SJICKTPOEMKOCTb HEYCAUHCHHBIX TIPOBOIHHUKOB, KOHI[eHcaTOpr?
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3. Kak BpMHCISIETCS €MKOCTh KOHAECHCATOPA, €MKOCTh Oarapel koHmeHcatopoB? EnuHuna maMepeHus
3JIEKTPOEMKOCTH B cucteme CH.

4. Yem onpenensieTcs: SHEPTUst B3AUMOAEHCTBUSA 3apsiioB?

5. Uewm ompeaenseTcst SHEPTrusl 3JEKTPUIECKOTO MOJIs?

3aKOHBI NOCTOSIHHOTO TOKA

Kakue Buabl 371€KTpHUECKOTO TOKA Bbl 3HaeTe? JlaiiTe onpeaeneHne KaxuaoMy U3 HUX.

UYro Takoe cuia TOKa U INIOTHOCTD Toka? KakoBa cBsI3b MeXy HUMU?

CopmynupyiiTe yciaoBus BOSHUKHOBEHHS TOKA.

3anuuuTe U NosACHUTE 3aKOoH OMa 11 3aMKHYTOH LIETH.

UYro Takoe cTopoHHME AeKTpoABIKyIue cuibl, DJIC ucrounuka?

Sanumure U nosicHute 3akoH OMa B MHTETPabHON popme.

3anumure u nosicaute 3akoH Jxoyns - JleHna B unTerpanpHOl u auddepeHnnaabHoN (JOKaIbHOI)
dopmax.

Cdopmynupyiite n nosicaute nepsoe npasuio Kupxroda.

Cdopmynupyiite u nosicaure Bropoe npasmio Kupxroga.

10. CKOJIbKO HE3aBUCUMBIX YPaBHEHUN JJIs ONpeesieHUs] TOKOB B LIETIH MOXKHO COCTaBUTb HA OCHOBE

nepBoro u Broporo npasui Kupxroga?

NNk WD =
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MarnuTtHoe noJe

1. ChopmynupyiiTe U 3amUIINTEe 3aKOH B3aUMONEWCTBUS MEXKIy ABYMsI JJIEeMEHTaMH TOKa. B dem
CXOXKECTb U pa3jIMyus 3aKOHOB amriepa 1 KyJjoHa?

Kaxk BbIUUCIUTD CUITYy B3aMMOZAENCTBUSI MEXKAY NPOTSKEHHBIMU TPOBOAHUKAMH C TOKOM?

Kax B3auMomeicTBYIOT MeXIy COOOH TOHKHE TPSMOJIMHEHHbIEC apalIeIbHbIe TIPOBOIHUKH C TOKOM?

Uro Takoe BEKTOP MarHUTHOM MHAYKIIMU?

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

Kak BBMUCIUTE BEKTOP MArHUTHONW MHAYKIUHA MArHUTHBIX TOJIEH TMHEHHBIX TOKOB?

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

Kaxum obpa3om rpaduueckn n300paxaroTcss MAarHUTHBIE TTOJIS?

9. UTto Takoe MOTOK BEKTOPAa MAarHUTHOW UHIYKIIUN?

O NNk W

10. 3anumure U nosicaute Gopmyny st cubl JlopeHna.

I1. Onumure ABMKEHHE 3apsSKEHHON YaCTHULIbI B MATHUTHOM TIOJIE.

12. Onumure nopeneHne paMKH C TOKOM B MArHUTHOM IIOJIE.

13. Kaxk onpenensiercst pabota, coBepinaeMasi CUIONH aMIiepa mpy MepeMeneHHH 3aMKHYTOr0 KOHTYpa
B MarHUTHOM MoJe?

14. Uemy paBHa LMPKYJISALUSA U POTOP BEKTOPa MArHUTHON MHAYKLUHU CTALIMOHAPHOIO TOKa?

15. Uro takoe ko3 PUIHEHTH HHIYKTHBHOCTH U B3aUMHON HHIYKTUBHOCTH?

16. UYro Takoe HaMarHMYKMBaHUE BellecTBa?

17. Kaxkue BemecTsa Ha3bIBAIOTCS AUa-, Mapa-, peppomMarHeTuKkamu?

18. YTto Takoe BEKTOP HAMArHWYMWBAHWS M MAarHUTHas BOCHPUMMYHUBOCTb U KAaK CBA3AHBI MEXIY
co0O0#1 5TU BETMUNHBI?

19. UTo Takoe BEKTOP HANPSIKEHHOCTH MArHUTHOro nojsi? Kak oH CBsi3aH ¢ BEKTOPOM MAarHWUTHOMN
UHAYKIUN?

DNeKTPOMArHUTHASI HHAYKUHSA

Uro Takoe 37eKTpOMarHuTHast HHAYKLMS?

Kaxkue siBneHus 31eKTpOMarHUTHON UHAYKLUU Bbl 3HaeTe?

K kakxum sdexram B cpene v B BaKyyMe NPUBOIUT 3JIEKTPOMArHUTHASI MHAYKLIUSA?

[Ipusenute u 00bsICHUTE HOPMYITY IS NEKTPOMATHUTHON HHAYKLIUH.

Chopmynupyiite mnpabwio JleHma s sBJIEHWH CAMOWHOYKIUKA W B3aUMHOW WHIYKLIWA,
MPOWJITIIOCTPUPOBAB €r0 MPUMEPAMHU.

[TokakuTe, 4TO MArHUTHOE TMOJIE TOKOB 00JIaIaeT SHEPTHEH.

7. Uemy paBHa 3Heprusi MArHUTHOTO IOJIsI KOHTYypa?

Nk =
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Kak HanpaBiieH MHIYKIIMOHHBIN TOK?
OO0mbscHUTE NETIIO TecTepe3uca GeppoOMarHeTHKa.
YerBeprolii Moayab: Koiebanun u 6oinot

MexaHuyecKkue H 3JIeKTPOMATHHTHBIE KoOJIeOaHusI

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

26.

Kaxkue mpornecchl Ha3bIBaOTCS KONeOaTeIbHBIME?

Kaxue kone0anus Ha3bIBatOTCS CBOOOIHBIMU M BBIHY KICHHBIMH?

Kaxue koneOanust Ha3bIBAOTCSA TAPMOHUYECKUMU?

Uro Takoe mepuos, 4acToTa, Kpyrosas 4acTora, pasza u amrunryna Kkonedbanui?

Uro Takoe ¢urypsl Jluccaxy? Kak no Buay ¢uryp Jlnccaky MOKHO ONpeneInTh OTHOLICHHE YacTOT
CKJIaJIbIBAEMBIX KOJIeOaHMIT?

KakoBa cBsi3p amrmmTynbl U (a3bl CMEINEHHUS, CKOPOCTH M YCKOPEHHS MpPH MPSIMOJIHHEHHBIX
rapMOHUYECKUX KOIeOaHHAX?

Uro Takoe rapMOHMYECKHIA OCUMIUISTOP, MPYKUHHBIN, PU3HUECKUil 1 MATEMAaTHYECKUI MasiTHUKU?

Kakue ¢puznyeckie MoIeny rapMOHUYECKUX OCIUJUIITOPOB BbI 3HAeTe?

OT yero 3aBHCUT aMILIUTY/1a M HadajbHasA (a3a rapMOHUYECKUX MEXaHUYECKUX KOJIeOaHmi?

3anmumure ¥ MPOKOMMEHTUPYHTE (OPMyJbl Il KUHETUYECKOH, IMOTEHIMAIBbHOW M IOJHOW

SHEPTHH MPHU TAPMOHUYECKUX KOJEOAHMSX.

3anmumure GOpMyIbI UTsl IEPUOAOB KoJeOaHUH MPYKUHHOTO, (PU3MUECKOT0 U MaTeMaTHYECKOro
MasiTHUKOB.

Uro Takoe npuBeneHHast JJIMHA (PU3MUECKOro MasiTHUKA?

Uro Takoe Ouenune? Uemy paBHa yactoTa OueHul, mepuon’?

Kaxk mmensieTcst yactota COOCTBEHHBIX KOJICOAHUI ¢ YBETMUEHUEM MacChl KOJeOroerocs ena’?

ITo xakoMy 3aKOHY U3MEHSIETCSl aMIUTUTYAA 3aTyXaromux Konebanuii? ABIA0TCS 1 3aTyxXaroIne
KOJIe0aHUs IEPUOIMUECKUMH 7

IToyemy wdwacTOTa 3aTyXaroI(uX KOJICOAHWI JOJKHA OBITh MEHBINEe YacTOThI COOCTBEHHBIX
KoneOaHui CUCTEMBI?

Uro Ttakoe koaPuumeHT 3aryxanus? JlekpeMeHT 3aTyxaHus? B uem 3akmouaercs QU3MUECKHI
CMBICTI 3TUX BEJIUYNH?

Uro Takoe aBrokoneOanuss? B yem ux oTiMune OT BBIHYXKIEHHBIX U CBOOOIHBIX HE3aTYXarOIIUX
konebanuii? ' ne oHn IpuMeHstIoTCA?

Uro Takoe BhIHYKI€HHbIE KoNeOaHus?

B ueMm cocTout cyTh siBIE€HUs pe3oHaHca?

OT uero 3aBUCUT aMILIUTY/a BIHYKISHHBIX KoJieOaHMi? 3anuinnTe BbIpaKEHUE ISl aMILTUTYAbI
u (a3pl Ipu pe3oHaHCE.

Ot 4yero 3aBUCUT HHAYKTUBHOE U €MKOCTHOE COIPOTUBJICHMSI?

UTto Ha3bIBaeTCsl pEAKTUBHBIM CONPOTUBJIEHME?

Kax cnBuHyTHI 10 (ha3e konebaHus MEPEMEHHOrO HANPSKEHUS U MEPEMEHHOTO TOKa, TEKYIIero
Yyepe3 KOHIEHCATOp, KATYIIKy HWHIYKTHBHOCTH, pe3uctop? OTBeT OOOCHOBATH C IOMOIIBIO
BEKTOPHBIX JUArpamM.

HaszoBure xapakTepHble NPU3HAKM PE30HAHCA HANPSDKEHWH, pe3oHaHca TOKOB. lIpusenute
rpadpuKu pe30HaHCA TOKOB U HANPSKEHUH.

Kak BBMUCIUTHL MOIIHOCTb, BBIAENAEMYI0 B LEMU IepeMeHHOro Toka? YTo Ha3bIBaercs
k03¢ prmenTom MomuocTH?

Ynpyrue BoJIHbI. DJIeKTPOMATHUTHBIE BOJIHBI

NNk WD =

Uro Takoe BonHa? Kak 00BsICHUTH pacnpocTpaHeHue kojiebanuii B ynpyroi cpene?

Uro Ha3bIBaeTCsl MONepeYHoN U MpoaosbHON BonHaMu? Korna oHu BO3HUKAKOT?

Uro Takoe BOJHOBOMW (PPOHT, BOJIHOBASI TOBEPXHOCTH?

Uro Ha3pIBaeTCst AIMHON BOJIHBI? KakoBa CBA3b MEXKAY JIMHOM BOJIHBI, CKOPOCTBIO U MEPUOIOM?
Uro Takoe 3ByKOBbI€ BOJHBI? 3BYKOBBIE BOJIHBI B BO3/lyX€ MPOAOJbHbIE WK nonepeynble? [louemy?
OT yero 3aBHCUT IPOMKOCTD, BBICOTA B TEMOP 3ByKa?

Uro Takoe >dext Jomnepa?
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et Mmoayab: Boinosas u keanmoesas onmuka

I'eomeTpuueckas onTuka

1.
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9.

B uem 3axmouaercs puandeckuii CMbICH aDCOMOTHOTO NOKA3aTEeNsI MPEIOMIICHHST CPEabI?
YT0 Takoe OTHOCUTENBHBIN MTOKA3ATENb MPEIOMIICHUS?

IIpounTaiiTe 3aKOHBI TEOMETPUUECKON ONTUKH.

IIpu kakoM yCJIOBUHM HAOIOJAETCS IOJTHOE BHYTPEHHEE OTpaskeHue?

B uewm 3akimouaercs npuHuun @epma?

Kaxkas n1H3a Ha3bpIBaeTCsS TOHKON?

HasoBure XxapakTepUCTUKN TOHKOH JIMH3BL

Kaxkue Buab! 1MH3 BaM U3BECTHBI?

Kaxk ocyrmecTeisieTcsi mocTpoeHue n300pakeHust B THH3aX?

Hurepdepennust, nudpakuusi ceeTa

1.

Ao S A AN e

Paccuurats uHTep(PEePEHITMOHHYIO KapTHHY, MOJTY YarO Iy FOCSI npu naieHNH
MOHOXPOMATHYECKOTO CBETA Ha MJIOCKOMAPAIIIENbHYIO MTPO3PAYHYIO TUICHKY.

ITouemy nentp konen HeroToHa, HAOMOIAEMBIX B IPOXOMISLIEM CBETE, OOBIYHO CBETIIBIN?
PaccunraTh pamuyc CBETNIBIX 1 TeMHBIX Kosiell HBI0TOHa B OTpa’keHHOM CBETE.
Coopmynupyiite nonoiaaenus @penens k npuHUUy I toireHca.

OOBsicHUTE CYLTHOCTh MeToa 30H DpeHens.

B uewm 3akimouaercs IpUHLHN ASHCTBUS 30HHBIX TJIACTHHOK?

Korna nabmonaercst nudpaxumst @penens? Audpakuus Opaynrodepa?

IMouemy nudpakius He HabIrOHAETCST HA OONBILINX OTBEPCTUSIX U OONBIINX JUCKaX?

Kax Bnmsier Ha mudpakumo Ppayrrodepa or OmHOH IIENH YBEIMYEHHE IJIMHBI BOJHBI U
LIUPUHBI Lenn?

. Kak onpenenntb HanOoMbIINi MOPAIOK CrieKTpa AU PAKIIHOHHON PeLIeTKN?
. 3anummuTe ycnoBus AH(PPAKIHOHHBIX MUHIMYMOB JIJIsl OTHOM INENH U TJIABHBIX MAaKCUMYMOB

s peretkn. KakoB xapakrep 3THX AUQPAKLHOHHBIX KAPTHH?

Honsipu3anus csBera

1.

(9%
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Uro HasbiBaeTCs €CTECTBEHHBIM cBeToM? Ilnockomossipu3zoBaHHbIM — cBeToM?  YacTudHO
MOJISIPU30BAHHBIM CBETOM? DJUIMITUYECKH TOJISIPU30BAHHBIM CBETOM?

OO6mbsacHUTH 3aKk0H Majroca.

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

UYewm 3ameuateneH yrou bprocrepa?

Ilokaxure, 4TO NpU BBHINOJHEHMM 3aKOHa bprocTtepa OTpaKeHHBI W IPEJOMIICHHBIN JIy4H
B3aUMHO NEPNEHANKYJISPHBIL.

KBanToBasi npupoaa usjiyyeHus

1.

halb el

X N

B uem otnuyaeTcs cepoe TeIo OT YepHOro?

3aKOHBI TETJIOBOTO U3JTyUEHUS.

B uem 3akmouaercs pusndeckuii cMbici yHUBEpcanbHOM pyHKunu Kupxroda?

Kax 1 BO CKOJIBKO pa3 U3MEHUTCS YHEPreTHIeCKas CBETUMOCTb YEPHOT'O TEJIa, €CIIH €ro
TePMOIUHAMHUYECKAsI TEMITEPATyPa YMEHBIIHUTCS BABOE?

Uro HasbiBaercs poroaddexrom?

Cdopmynupyiite 3akonb! hoToddhdhekTa.

Uemy paBHO OTHOLICHHE IABJICHHUH CBETA HAa 3€PKAJbHYIO M 3a4ePHEHHYIO IOBEPXHOCTHU?
B deMm otnuume xapakrepa B3auMoaeHCTBUS (POTOHA U dJIeKTpOoHA npu Gotodddexre u 3¢ dekxre
Komnrona?

Kak paccuutbiBaercst Macca U UMITYJIbC (poTOHA?
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boposckas mogeans atoma

1. Kakoii cMbICTT UMEIOT uncia m u n B 0000menHoi hopmyne bambsmepa?

2. Pazwsicaure cMbicn noctyiaro bopa. Kak ¢ ux momorpto 00bACHATD JIMHEHYATHIN CIIEKTp aroma’?

3. Ilonw3ysce Mopmenbto bopa, ykakure cHekTpanbHble JUHUM, KOTOpble MOTYT BO3HUKHYTb IIpU
nepexoe aToMa BOJOPOAA B COCTOSIHUA € n=3 U n=4.

4. ChopmynupyiiTe COOTHOIIECHHE HEOMPEeNeNeHHOCTeH (IIsi KOOPAWHAT M MPOEKLMHA HMITyJibca) B.
Ieiizenbepra u gaiite UM GU3HUECKYIO HHTEPIPETALIUIO.

®Du3NKa ATOMHOIO 1APA M J1EMEHTAPHbIX YACTHII

. Y13 xakux 3J€MeHTapHbIX YaCTHUL] COCTOUT aTOMHOE P07’

. Kak omnpenensiercst 4ucio NpoTOHOB U HEUTPOHOB, BXOSAIINX B COCTaB aTOMHOTO siipa?
. Kakosa npupopna sinepubix cun? Kakumu cBoiicTBamMu 00J1a1al0T SASPHBIE CHUITBI?

. Uro Takoe nedext Maccol?

. JaliTe onpeneneHne SHEPTruu CBA3H, YAEIbHON SHEPTUH CBS3H.

. Uro Ha3pIBaeTCs paguoakTUBHOCTBIO? Kakue Buabl pailiOaKTUBHOCTU Bbl 3HaeTe?

. ChopmynupyiiTe 1 3anULINTE 3aKOH PATUOAKTHBHOTO Pacrajia.

. Uro Ha3pIBaeTCs NEPUOAOM MONypacnana, BpeMeHeM >KU3HU aTOMHOTO siapa?

9. TO TakOe MOCTOsIHHAs paAMOAKTUBHOIO pacnaja?

10. Kakue 3aKk0HbI COXpaHEHHUs BBINOJIHSIIOTCS NPU PaJUOAKTUBHBIX PEBPALIEHUSIX?

11. B uem cymHocTh peakuuu aeneHusi? Kakas peakius Ha3bIBaeTCs LIEMTHON?

12. DnemenTtapHble YacTULbL VX Ki1accudpukanust 1 B3aUMHast IPEBPAIIaeMOCTb.

13. Yerpipe Ttuma (yHIAMEHTAJIBHBIX B3aMMOACHCTBHUI: CHIIbHBIE, CJA0BIE, 3JIEKTPOMAarHUTHBIE,
IPaBUTALIUOHHBIE.

W ~JON N AW~

7. YueOHo-MeTOAHYeCKOE H HH(POPMALIHOHHOE 00ecreyeHne JTUCHUILIHHBI (PH3uKa
Ocnoenas 1umepamypa

1. I'pabosckuii P.U. Kypc pusuku. YuebHoe nocodbue. — CI16.: U3n-so Jlans, 2009. - 608 c.

2. Pemenue 3amau no kypcy obmeit ¢msuku. YuedHoe nocobue/ Ilon pen. HM. Porauesa. —
CII6.: U3a-Bo Jlanb, 2008. -304 c.

3. Tpodpumosa T.H1., ®upcor A B. Kypc ¢pusuku ¢ npumepamu pemeHus 3agad. Y4eOHUK B 2-X T.
—M..KHOPVYC(C, 2010 —T.1. - 584c.,1.2.—384c.

4. Taiimatt HK., Kamuauna JLIO. Mexanuka. MonekynsipHas (u3uka M TEPMOAMHAMUKA.
JlabopatopHblii mpakTUKyM 110 pusuke. - Maranas: m3n-so CMY, 2006.- 56 c.

5. Ta#igait HK., Kanunauna JLIO. Daexrpomarnerusm. KonebGanust u BojHbL JlaGopaTopHbIid
NpakTUKyM. - Marapas: uzn-so CMYVY, 2010- 67 c.

6. Taimait HK., Kamuanna JLIO. Onrtuka. AtomHas u simepHas ¢usuka. JlabopatopHbrit
NPaKkTUKYM 1o pm3uke. - Maragan: u3n-so CMVY, 2006.- 71 c.

Hononnumenvnan 1umepamypa

1. Bonbkenmreiin B.C. COopHuk 3ama4 no obmemy kypey ¢usuku. - M.: Hayka, 1990. — 397 c.

2. Hernap A.A., SAeopckuiit bM. Kypc dusuku: yuebHoe nocodue ans BTy30B. — M. Bricmas
mkosna, 1989. — 608 c.

3. CaBenmreB U.B. Kypc obmeii ¢usuku: yuebHOoe mocodue B 3-x T. T.1. «MexaHuka.
Monekysipaas puzukay».- M.:Hayka, I'n pen. @uz-mar. Jlut., 1986. — 432 c.

4. CaBemve U.B. Kypc obmeit ¢usuku: yuebHOe mocodue B 3-x T. T.2. «DnexkTpudecTso u
mMarsetusMm. Bonnsl. Ontuka».- M.:Hayka, I'1 pen. @usz-mar. Jlut., 1986. — 480 c.

5. Casenpe U.B. Kypc obmeli pusuku: yuedbnoe mocodue B 3-x T. T.3. «KBaHTOBasi onTHka.
AtomHas ¢usmka. Pusuka TBepmoro Tema. PuU3MKa ATOMHOTO SApPa M SJIEMEHTAPHBIX YaCTHID).-
M.:Hayka, I'n pen. @us-mar. Jlur., 1987. —320 c.
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VYcraHoBKa ISl U3y4deHMs JTUHEHHOro pacuiupeHus TeepAbix Ten — JIP «OnpeneneHue cpenHero
k03 (pprLeHTa TMHEHHOTO paCIIUPEHUSDY.

JlaGopaTopus 5210 «Jnexkrpomaraerusm. Kojiebanus u BOJHBD)

DIeKTPOMAarHeTH3m

VYcraHOBKAa [J1s1 ONPENENeHus] CONPOTUBIIEHUST METAJUIOB C MOMOLIBIO aMIlepMeTpa U BOJBTMETPA,
MocT YurcroHa — JIP Nel «M3mepenue cOnpoTUBICHUN,

JlaboparopHoe ycrpoiicteo K-4826 — JIP Ne3 «Omnpenenenue paboTbl U MOIIHOCTH MOCTOSTHHOTO
ToKa», JIP Ne4 «Mccnenosanue nonynpoBOJHUKOBOTO JUOAAY,

YcTaHoBKa st ONPEEIeHUs] TOPU30OHTANIBHON COCTABJISIFOIIEH MarHUTHOTO nojist 3emiu — JIP Ne 8
«OnpeneneHne ropu30HTAIbHON COCTABISAIOLIEH HAIPSXKEHHOCTH MarHUTHOTO MOJIsL 3eMIINY,;

YcraHOBKa 1711 HCCIAENOBAaHUS KaTyIIeK WHAYKTUBHOCTM WU KOHAeHcatopos — JIP Ne 9
«Hccnenosanne kaTylmek HHAYKTUBHOCTH U KOHIEHCATOPOBY,

YcraHoBKa U1 MCCIIEAOBAHUS MArHUTHOIO MOJs COJIEHOMAA KOHeyHoH nauHbel — JIP Nell
«HccnenoBanrie MAarHUTHOTO MOJISL COJIEHOUAAY,

Koneb6anus u BoJIHBI

YcranoBka nist u3ydenus uryp Jluccaxy - JIP Nel2 «I'pamynpoBka 3ByKOBOTO FeHEPAaTOpay;

VYcraHoBka 1y omnpepaeneHus ckopoctu 3Byka — JIP Ne38 «OmpeneneHue ckopocTH 3ByKa C
nomoteio ¢puryp Jluccaxy».

JlaGopaTopus 5202 «Onruka»

BoanoBas ontuka.

YcraHoBKa Ay W3y4deHHs] coOuparomei W paccemBaroinedd jguH3 — JIP Ne22 «Ompenenenue
ONTUYECKOH CUJIbI cCOOMparoIeli U pacCenBarOIIEH JIUH3Y,

VYcraHoBka 1l OmpeneseHus Mokaszatess npenomiieHusi Bemectsa — JIP Ned «Omnpenenenue
MOKa3aTesist IPEJOMIICHHs BEIECTBAY,

YcraHOBKa ANl ONpeneeHust AJIUHBl BOJIHBI JlazepHOro uinaydenus — JIP Ne24 «Mccnenosanue
T pakuy 1 MOJSIPU3ALINH JIA3EPHOTO U3y YSHUS,

Caxapumetp nonyteHeBoil — JIP Ne33 «Omnpenenenue KOHLIEHTpaLlUK caxapa B pacTBOpe MO Yy
BpallleH!s IUIOCKOCTH MOJISIpU3aLUNy,

KBanToBasi ontuka. AtomHas puszuka

YcraHoBKka  ayii W3ydeHUs  BHyTpeHHero  ¢poroadpdexrta — JIP Ne27  «l3yuenme
(hOTOCONPOTHBIICHUIY,

Crnekrpockon. Habop rasopaspsmHbeix Tpyook — JIP Ne31 «I'pamympoBka CHEKTpOCKONa H
HCCJIEZIOBAHME CIIEKTPA U3JIyUEeHUS [a30BY;

YcraHoBka anig  UCCienoBaHUs TeIoBoro usiydeHus — JIPNe32 «MccnenoBanue 3aKkOHOB
TEIJIOBOTO U3IYYEHUSD).
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® CBI'Y 7.3-08 Peitrunr-man

9. PeliTHHI-ILIAH AUCHHUIIJIHHBI

PEUTUHT-ILTAH JUCIAILINHBI

C1.b7 ®PU3NKA

ITonuTexHN4YEeCKUII HHCTUTYT

Kypc 1 rpynma

-

cemectp 1 _ 20 /20 yueOHoro rona

IIpenonasarens (n): Kaaununa Jlana FOpbeBHa

Kadenpa Leonoruu u ¢puznkn 3emjin
Atrecrarm | Homep Hassanue Buast paboT, moase;kanue OneHKe Kommue
OHHBIH MOy 1A MOy 1A CTBO
TICPHOT 0amios
1 1 Mexanuxa TlocenaeMoCTh ICKUHH, IPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
BrimommeHne u 3ammTa 1a00paTOPHBIX padoT (32 0aHY paboTy) 70
Komuectso paboT 3a neprog — 1
TeopeTuueckuii OIpOC HA JCKUUAX (32 OAUH BOIPOC)
5
3ammura PTP Nel (3a omHy 3amady) 5
2 1 Mexanuxa TlocenaeMoCTh JICKUHH, TPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
BrimommeHne u 3ammTa 1a00paTOPHBIX padoT (32 0aHY paboTy) 70
Komriectso paboT 3a neprog — 1
TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
3ammura PTP Ne2 (3a oy 3amady) 5
2 Monexynap TTocenaeMoCTh JICKUMH, IPAKTHYECKUX 3AHATHH (32 OJTHO 3QHITHE) 1
Has BrimommeHHE 1 3anmmTa 1a00paTOPHBIX paboT (3a 0aHY PaboTy) 70
(cmamucm Kommraectro pador 3a meproa — 1
uveckas,) TeopeTuueckuii OIpoC Ha JEKUUAX (32 OAUH BOIPOC)
Qusuxa u >
mepmodun 3ammura PTP Ne3 (3a oy 3amady) 5
amura
3 3 Monexynap TTocenaeMoCTh JIEKUHH, NPAKTHYECKUX 3AHIATHH (32 OTHO 3QHSATHE) 1
Has BrmmommeHne u 3ammTa 1ad0paTOPHEIX padoT (32 0aHY PaboTy) 70
(cmamucm KomraecTBo pador 3a mepuon — 2
uveckas,) TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
Qusuxa u >
mepmodun Sammra PI'P No3 25
amura
HToroBblii KOHTPOJb 32 ceMecTp (TECT) (32 OAMH BOIPOC) 10

PeliTuHr miaH BbigaH

PeliTunr mnaxn nogyueH

(mata, moAMUCH MpernoaaBaTeis)

(maTa, mOAMKCH CTAPOCTHI TPYIIITBI)
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® CBI'Y 7.3-08 Peitrunr-mian

9. PeliTHHI-TLIAH AHCUHILTHHBI
PEUTHUHI-IIVIAH IUCIHHUAITIJIUHBI

C1.b7 ®PU3NKA

IlonuTexHUYECKUN HHCTUTYT

Kype 1

rpymnmna

-

cemectp 2 _ 20 /20 yuebHoro 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
TICPHOT 0amios
1 3 Onexmpuue TTocenaeMoCTh ICKUHH, TPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
CMBO U BrmmommeHne u 3ammTa 1ad0paTOPHBIX padoT (32 0THY PaboTy) 70
MACHeMUEM KomnuecTso pabot 3a mepuoa — 1
TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
3ammura PTP Ned (3a oy 3amady) 5
2 3 Onexmpuue TTocenaeMoCTh ICKUUH, TPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
CHBO U BrmmommeHne u 3ammTa 1a00paTOPHBIX padoT (3a 0aHY PaboTy) 70
MACHEIMUIM KommuecTso padoT 3a mepuon — 1
TeopeTuueckuii OIpOC HA JCKUUAX (32 OJUH BOIPOC)
5
3ammura PTP Ne5 (3a oy 3amady) 5
3 4 Konebanus TTocenaeMoCTh ICKUHH, IPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
U GOJIH L BrmmommeHne u 3ammTa 1a00paTOPHBIX padoT (32 OIHY PaboTy) 70
Komraectso pabot 3a mepuog — 2
TeopeTuueckuii ONpocC Ha JEKUMAX (32 OAUH BOIPOC)
5
HTOroBbIil KOHTPOJB 3a ceMecTp (TeCT) (32 OAMH BOIPOC) 10

PeliTuHr miaH BblmaH

PeliTunr nyad nosydyeH

(mata, mOANUCH MPEnoaaBaTeis)

(maTa, mOAMUCH CTAPOCTHI TPYIIITHI)
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® CBI'Y 7.3-08 Peitrunr-mian

9. PeliTHHI-TLIAH AHCUHILTHHBI
PEUTHUHI-IIVIAH IUCIHHUAITIJIUHBI

C1.b7 ®PU3NKA

ITonuTeXHNYECKUN HHCTUTYT

Kype 2

rpymnmna

-

cemectp 3 _ 20 /20 yuebHoro 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
TICPHOT 0amios
1 5 Boanoeas u TTocenaeMoCTh ICKUHH, TPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
KEAHMOBSL BrmmommeHne u 3ammTa 1ad0paTOPHBIX PadoT (32 04HY padoTy) 70
onmura KomnuecTso pabot 3a mepuoa — 1
TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
3ammmra PI'P Ne6.1 (3a ogHy 3amauy) 5
2 5 Boanoeas u TTocenaeMoCTh ICKUUH, TPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
KEAHMOBS. BrmmommeHne u 3ammTa 1a00paTOPHBIX padoT (3a 0aHY PaboTy) 70
onmiLKa KommuecTso padoT 3a mepuon — 1
TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC)
5
3 6 Keanmoeas TTocenaeMoCTh ICKUHH, IPAKTHYECKUX 3aHATHH (32 OTHO 3QHATHE) 1
Qusuxa, BrmmommeHne u 3ammTa 1a00paTOPHBIX padoT (32 OIHY PaboTy) 70
Qusura KommuecTso pabot 3a meproa — 2
amoma TeopeTuueckuii OIpoC Ha JCKUUAX (32 OAUH BOIPOC) 5
3ammmra PI'P Ne6.2 (3a ogHy 3amaiy) 5
HTOroBbIil KOHTPOJB 3a ceMecTp (TeCT) (32 OAMH BOIPOC) 10

PeliTuHr rmiaH BbigaH

PeliTunr nyad nosydyeH

(maTa, moaNUCH MPETIoaBaTeIs)

(maTa, mOAMUCH CTAPOCTHI TPYIIITHI)
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IIpuioxenne 2

MMPOTOKO.JI COI'JIACOBAHMS PABOYE ITIPOr'PAMMBI
C IPYTUMH JUCHUILIMTHAMHA CIELAAJILHOCTH
(HAIIPABJIEHUST) TOATOTOBKH

HavMenoBanue 6a30BbIX THCIUILIHH U
paszenos (TeM), yCBOSHHE KOTOPBIX
HEOOXOMMO 111 JaHHOU JTHCLHATUIMHEL

Ipeanoxenus 6a30BBIM JUCITHILIMHAM 00
H3MEHEHHSX B IPONOPIMAX MaTepUalia, HOPsIKe
M3JI0)KEHUS, BBEJICHUS HOBBIX KYPCOB H T.JI.

Mamemamuxa

BIaJ€Th  3HAHUSAMH  BEKTOPHOH  aireGpsl,
middepeHnmansHOro u HHTETPaIbHOTO
HCUHCIICHHUS; YMETb HCIIONB30BAThH

MAaTEMaTHYECKHE METOOBI W MOMAENH IIpH
PELICHUH KOHKPETHBIX (DPH3HUECKUX 3a1ad

Hugpopmamuxa IIPOCTEHINME HABBIKH PabOTHI Ha KOMITBIOTEPE,
YMEHHE HCIIOJIb30BaTh IPHKIIATHOE
IIporpaMMHOe obecredeHne

Xumus ATOMHas1, MOJIEKYJISIpHAs, MOJISIpHAsA Macca

BemecTBa. KomnuecTBo BCIIICCTBA

Benymue npenonasarenu:

Maremaruka:

Xumus:

Stosg 2P
G oret b o

HNudopmaruka:

Z v
L2y ///Z et f/ /{( /
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10. IIpoToKO0JI CcOrJIACOBAHHA MPOrpaMMbI ¢ JPYrHMH [JHCUMIUIMHAMM HANpaBJICHHS
(cnemmansnocTH) noaroroBku (Ilpnnosxkenne 2).

11. Ilpuaoxenns
IMpunoxenne 1 @ CBI'Y 8.1.4-02 ®oHA OLEHOYHBIX CPEACTB NI IPOBEACHHS
MPOMEXYTOUHOM aTTECTallHH O JUCIHUIIINHE.
IIpunoxenue 3 Jluct U3MEHEHHH U IOIIOJIHEHHHA.

ITporpamma cocTaiena B cootBeTcTBHE ¢ TpeboaHusIME OI'OC BO ¢ yyeToM pexoMeHanmi
[0 HampaBieHuio (crnenuanbHOCTH) HoaroToBku 21.05.02 IlpuknanHas reojords, TBEPXKICHHOIO
MunucTepcTBOM 00pasoBaHus U HAykH mp. 548 ot 12.05.2016 1.

B 3aBHcumocTH OT YpPOoBHA HNOANOTOBKH KOHTHHICHTA o0beM MOIlyﬂeﬁ AHCIHIIVIMHbI,
COACPKAHUEC H IEPCICHD OLICHOYHBIX CPEACTB MOI'YT MEHATHCH.

Astop(s1): Kamununa Jlana FOpreBHa, K.I.-M.H., TOLICHT

G017

HOANKCH, AaTa

3aBexyromas kagenpoit reosornd U ¢pusuku 3eminn: Muxamunema TaresHa MBaHoBHa, K.T.-
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