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[logcHuTe/IbHAsA 3anIMCKa

®duzrka, Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJIbI, BHOCHUT
CYILIECTBEHHBIA BKJIaJ B CUCTEMY 3HaHMU 00 OKpykaromeMm mupe. OHa pacKpbIBaeT
pOJIb HayKW B SKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH OOIIECTBa, CIOCOOCTBYET
(opMUPOBaHKIO COBPEMEHHOTO HAYYHOT'O MUPOBO33pEHUS. SIBISASICH OCHOBOM HAay4HO-
TEXHUYECKOTO Mporpecca, (u3nKa NOKa3bIBAET T'YMaHUCTUYECKYIO CYIIIHOCTh HAYYHBIX
3HaHWM, MOJAYEPKUBACT HX HPABCTBEHHYIO IIEHHOCTb, (OPMHUPYET TBOPYECKUE
crocoOHOCTH yuaiuxcs. ['yMaHnutapHoe 3HaueHUe (U3MKUA COCTOUT B TOM, YTO OHA
BOOpY>KAaeT 00yYarollerocsi Hay4YHbIM METOJOM IMO3HaHHUS, MO3BOJISIONIMM MOJIYy4aTh
00BEKTUBHBIC 3HAHUSI 00 OKPY>KAIOIIEM MHpE.

JlanHasi mporpamMma pazpaboTaHa Ha OCHOBE MPOTPAMM:

o «Dusuka» (pazpadorunku: Jleyxuna N.I'., 'etmanckuii A.A., Ko3nos
C.A., nenaroru llentpa «Ilouck» - CraBponosib, 2016r.);

o «36pannbie Bompockl Gusukuy (pazpadotunk M.A. CTpokoBa, negaror
nomoaHUTENbHOTO 00pazoBanus I BOY Illkona Ne 46 - Mocksa, 2016r.);

o «®uzuka s Beex»  (paspaborumk I'opskoBa I'.K., memaror
nonosiauTeNbHOr0 oopaszoanus ['bOY Ilkomna Ne 1454 - Mocksa, 2016r.).

Hal'[paBJIeHHOCTL nmporpaMmmal

[Iporpamma «B rinybunax ¢uzukm» (manee Ilporpamma) nmeer ecTecTBEHHO-
HAy4YHYIO0 HaINpaBJIEHHOCTb, B CBSA3M C JITHUM PACCMATPUBAIOTCS TPH AaKTyaIbHBIX
aCTieKTa U3y4eHUS:

L TGOpCTPI‘ICCKHﬁI COACPIKAHUC IIPOrpaMMBbI paCCMAaTPHUBACTCA KaK CPCACTBO
OBJIaJICHHUA KOHKPCTHBIMHU (bH?)I/I‘IeCKI/IMI/I 3HAaHUAMU U YMCHUSAMU, HCO6XOI[I/IMI>IMI/I JII
IMPUMCHCHHUA B HpaKTquCKOﬁ ACATCIBHOCTH U I U3YUCHHUSA CMCKHBIX TUCLUAIIINH,

o MIPUKIIAIHOM: COJIEpKAHUE MPOrpaMMbl PACCMATPUBAETCA KaK CPEICTBO
MO3HAHUSL OKPY’KAIOUIEr0 MHpPA, C MOMOUIBI0 KOTOPOTO OCYHIECTBIISETCS HAy4YHO-
TEXHUYECKUI IPOTPECC U PA3BUTUE MHOTMX CMEXKHBIX JUCHHUILIVH;

o o01reo0pa3oBaTeNbHBIN: COJEpKAHUE MPOTPAMMBI PACCMATPHUBACTCS Kak
CPEACTBO Pa3BUTHSI OCHOBHBIX TO3HABATEIBHBIX MPOIECCOB, YMEHUSI aHAJIM3UPOBATh,
BBISIBIIATh CYITHOCTH W OTHOIICHHUS, pa3palaThiBaTh IUIAHBI JCHUCTBUH U JieNaTh
JIOTUYECKHUE BBIBOJIBI, OMHUPAsICh HA TaKWE€ IUCHMUIUIMHBI, KaK MaTeMaTHka, (pu3uka,
XUMHUSL.

AKTYaJIbHOCTH MPOrPaMMbI

AKTyaJIbHOCTh TIpOrpaMMbl OOYCJIOBJIEGHa TE€M, 4YTO B HACTOSIIEE BpEMs B
00I1IeCTBE TIOBBIIIEH UHTEPEC K €CTECTBEHHBIM HaykaM. MHOTMe acneKThl COBPEMEHHOM
JKU3HH - HAYYHO-TEXHMYECKUM IPOTPECC, aBTOMATU3alUs NPOU3BOACTBA, OCBOECHHUE
KOCMHUYECKOTO TPOCTPAHCTBA W T.JA., HEMBICIUMBI 0€3 YyCIeXoB B 00JlacTh (HU3HKH.
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®dusuka - 370 0OCHOBA TEXHUUECKUX HAYK. 3HAHUA MO (PU3MKE SBISAIOTCA HA4aaIbHOU Oa3oi
JUTSL U3YYEHUS CIEIHATBbHBIX TPO(HEeCCHOHATBHBIX TUCITUIINH.

®dwusnka SABISETCS MOIIHBIM OPYIUEM Pa3BUTHS HWHTCIUICKTyaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH oOydaromuxcs, GOpMHUPYET y HUX MpeACTaBiIeHHE 00
OKpY’)KafoIlleM MaTepHAIbHOM MUpE, ITOKa3bIBaeT T'YMaHUCTHYECKYIO CYIIHOCTH
HAyYHBIX 3HAHWH, ITOJYEPKUBACT WX HPABCTBEHHYIO IICHHOCTh, 3HAKOMHT C
(U3UIECKUMHU OCHOBaMHU COBPEMEHHOTO MIPOM3BOJICTBA M TEXHUKH.

HenaroruquKaﬂ IICJ]CCOOﬁpaZiHOCTb HpOFpaMMbI COCTOUT B TOM, 4YTO B
Imponecce eé peajin3anmnm, 06yqafonmec;1 OBJIAJACBAIOT TCOPCTHUYCCKHMHU 3HAHUAMH
OCHOBHBIX MOHSTUM W 3aKOHOB (1)I/I3I/IKI/I, YMCHUAMU PCIIATH (1)I/IBI/III€CKI/IC 3aJa4uun
Pa3HOro ypoBH:A CJIO0KHOCTH, HABBIKAMH IIPOBCACHUA (1)I/I3I/III€CKI/IX OKCIICPUMCHTOB U
dHaJIN3a UX pC3yJIbTaTOB.

Hosusna Ilporpammbi

IIporpamMmoii peyCMOTPEHBI HOBbIE METOAUKH MPENOJaBaHusA, B TOM YHCIIE -
ruOpuaHoe oO0yuyeHue; o0yueHUE C MCIOJIb30BAHMEM KOMIIBIOTEPHBIX TEXHOJIOTHUH,
HOBOBBEJICHUI B MaTEMaTUYECKOM YacTH Kypca, YYHMTBIBaIOUIME TpeOOBaHUs,
MpPEABSBISIEMbIE OTACIBHBIMU pa3feinamMu (U3HKH, OJMMIIMAJAaMU IIKOJIbHUKOB W
KOHKYpCaMU Pa3jIMYHbIX YPOBHEN.

B Ilporpamme mnpeayCMOTPEHO 3HAYUTEIBHOE YBEIMYEHUE AKTUBHBIX (OpM
paboThl, HaIpaBJICHHBIX HE TOJBKO HAa BOBJEYEHHE OOYYAlOIIMXCS B HAy4dHO-
UCCIIEJIOBATEIbCKYIO JIEATEIbHOCTh M OOecleueHre MOHUMaHUs UMU (U3HYECKUX
OCHOB OKpYXAaloUIero Mupa, HO W Ha MPUOOPETEHHWE HABBIKOB W YMEHHH
CaMOCTOSITEJIbHO HMCKaThb HOBYIO HMH(POPMALMIO M PA3NIUYHbIE NYyTH pEUICHUs
(u3nyecKuX 3a1a4 pa3HOTO YPOBHSI CJIOKHOCTH.

Hlannas IIporpamma HCHOIB3YET CHCTEMY B3aWMOCBS3aHHBIX —3aHITHM,
BBICTPOEHHBIX B JIOTHYECKOU MOCIEOBATEIIbHOCTY U HAMPABICHHBIX HA aKTUBU3AIUIO
MO3HABATENLHON cepbl 00Yy4aroImUXCsl MOCPEACTBOM MPUMEHEHHsI Pa3HOOOpPa3HBIX
NeJaroruyeckux TEXHOJOTU U (GopM pabOoThl, WHTETPUPYIONIUX pa3HbIC BUJIbI
JESITEIHOCTH.

[Ipu peanuzamuu IlporpamMmbl HUCTIONIB3YETCS TEXHOJOTUS KPYIMHOOJIOYHOU
noja4yv MHQMOpPMAIIMU U TIOTPYKEHHUS B TIPEAMET C MOCIEAYIOIIEH CaMOCTOSITEIbHOMN
popaOOTKONW OCHOBHBIX BOIPOCOB (PU3UKU MYyTEM BBITIOJIHEHUSI KOHTPOJIBHBIX padoT,
TE€CTOB, OTBETOB Ha BOMPOCHI.

Heas mporpamMmbl. mMpuoOpeTeHHWe 3HAHWKA MO (PU3UKE C HCIOJIH30BAHUEM
pa3IMUHBIX  UCTOYHUKOB HWH(MOpPMAMM W  COBPEMEHHBIX  HMH(POPMAIMOHHBIX
TEXHOJIOTUW, pPa3BUTHE MHTCIUJIEKTYaldbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH
00y4Jaronuxcsi, BOCIUTAHUE JIMYHOCTH, TOTOBOM K PEIICHUIO 3a/1a4, KOTOPhIE CTABUT
HAYYHO-TEXHUYECKUN ITPOTPECC.



3apaum Ilporpammer:
Ooyuarwue:

- OBJIaJICHWE METOJIaMU U (POPMUPOBAHUE YMEHUW peliath (PU3NYEeCKue U
AKCIIEpUMEHTAJIbHBIE 3a7]a4i, B TOM YHUCJE€ M MOBBIIIEHHOTO YPOBHS CIOKHOCTH Ha
OCHOBE I'TyOOKHX 3HaHUW MAaTeMaTUKU U PU3NYECKUX 3aKOHOMEPHOCTEH;

- pacliipeHne W yriayOJIeHHe TMpEeACTaBICHUH O  BO3MOXKHOCTSIX
(Gu3MUeCKOro MUPOBO33PEHUSI MPHU OMHUCAHUM SIBJICHUN U IMPOILIECCOB OKPYKAIOLIETO
MUDa;

- (opMUpOBaHHE YMEHUU NPEACTaBIATh MHPOPMALMIO B BUAE TaOJUL,
rpaduKoB, CXeM, UCIIOJIb3YS MPH 3TOM KOMIBIOTEPHBIEC MPOTPAMMBI U CPEICTBA CETH
NHrepHerT;

- dbopMupOBaHNE HABBIKOB ITyOJMYHOTO BBICTYIIJICHHUSI.
Pa3zeuearowue:

- dbopmupoBaHue  (PU3MYECKOTO M MATEeMaTUYECKOTO  MBIIUICHHUS,
HANpaBJICHHOTO HA aHAJIU3 U OMUCAHUE MTPUPOIHBIX MPOLIECCOB U SIBIICHUM;

- pa3BUTHE CIIOCOOHOCTEH CaMOCTOSITENIbHO MPUOOpEeTaTh U MPUMEHATH
3HAHUS, YMEHUS U HABBIKH;

- pa3BuTHe criocoOHOCTeH 3hHEeKTUBHOM PabOThI B YCIOBUIX OrpaHHUYCHUN
(Bpemsi, OTBOJMMOE Ha pEIICHHE 3a7ad OJIMMIIMAMbI, PECypchl JIA0OpaTOpUM TMpHU
BBITIOJIHEHUU SKCIIEPUMEHTA);

- pa3zBuTHe ymMmeHU# 3(H(PEKTUBHOTO UCTIONB30BAHUS (DU3UIECKUX 3aKOHOB B
y4eOHOM ¥ MOBCETHEBHOM JI€SITEILHOCTH;

- dbopmMupoBaHUE CIIOCOOHOCTEH BBIIBUTaTh M JOKa3bIBaTh THIIOTE3bI
OKCIIEPUMEHTAJIbHBIM ~ TyTeM, pa3pabarbiBaTh  CTPATETUIO  pEUISHUs]  3ajad,
MPOTHO3UPOBATh PE3YJbTaThl CBOEU JIEATEIBHOCTH, AHAJIU3UPOBATh U HAXOIUTh
pallMOHAJIbHBIE CIOCOOBI  peIIeHUs 3aJa4d  IyTeM JIeTalu3alldd  CO3JaHHOM
MaTeMaTHICCKON U (PU3MUECKON MOJICIH;

- dbopmupoBaHre HaBbIKA PEGICKCUBHON JIEATETLHOCTH 33 CUET CUCTEMHOMN
paboThl MO TMOWCKY M YCTPAHEHHUIO OIIMOOK B PEIICHUM 3ajady, B TOM YHCIIE
MOBBIIICHHOT'O YPOBHSI CII0’KHOCTH, @ TAKXKE [0 PACYETy MOTPEIIHOCTEN OCTABIEHHOTO
JKCIIEPUMEHTA.

Bocnumamenvnuie:
- (opMupoBaHUE CIOCOOHOCTH K CAMOAHAIIN3Y U KPUTUUECKOMY MBIIIICHUIO;

- BOCIIUTAHWE KAueCTB JIMYHOCTH, OOECHEUYMBAIOIIMX  COLMAIBHYIO
MOOMJIBHOCTh, CHOCOOHOCTh MPUHUMATH CAMOCTOSTENIbHBIE PELIECHUS;

- dbopMHpOBaHUE KAayeCTB MBIIUICHUSI, HEOOXOAUMBIX [JIsl ajanTalud B
COBPEMEHHOM MH(POPMALIMOHHOM OOLIECTBE;

- BOCIIMTAaHHC Y6€)KI[6HHOCTI/I B BO3MOJKXHOCTHU IMO3HAHHWA 3aKOHOB IIPUPOABI
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M UCHOJB30BaHUS JOCTHKEHHM (U3MKM Ha Olaro pa3BUTHUS YEIOBEYECKOM
UUBUJIN3AIMM; HEOOXOAMMOCTH  COTPYJHHMYECTBA B  IPOLECCE COBMECTHOTO
BBIIIOJIHEHUS 3aa4, YBAXXUTEJIBHOIO OTHOIICHHWS K MHEHHUIO OIIIOHEHTa IIpH
00CYKJIEHUH TPOOJIEM €CTECTBEHHO-HAYYHOT'O COJEPKaHuUsl; TOTOBHOCTH K MOPAJIbHO-
ATUYECKOM OLIEHKE HCIIOIb30BAaHUs HAYYHBIX JTOCTHKEHHI, YyBCTBA OTBETCTBEHHOCTH
32 3aIMUTY OKPYXKAIOIIEN CPEIbl;

- pa3BUTHE HHTEPECA K HAYYHO-UCCIIEA0BATEIBCKOMN NESITENbHOCTH.

OT1anuurebHbIe 0CO0EHHOCTH TaHHOM nporpaMmmasl

Peanuzauus [Iporpammel ipeAnonaraet mnoAroTOBKY 00y4aronuxcs K y4acTHIO B
OJIMMITHAJIaX ¥ KOHKYPCAX Pa3IMYHbIX YPOBHEH.

bonpiias gyacts BPCMCHH OTBOAUTCA HAa PCHICHUC 3a1d4, B TOM YHCJIC BBICOKOI'O
H IIOBBIMICHHOT'O YPOBHS CJIOKHOCTH.

[Iporpammoii mpeycMOTpEHO MPOBEACHHE Ja00PATOPHOTO MPAKTUKYMa 10 BCEM
paznenam GU3HKH.

HporpaMMa BKIHOY9AaCT pas3nacia «Marematuka B (1)I/IBI/IIIGCKI/IX IIpoHeccax» Kak
HHCTPYMCHTA IJIA PCHICHUA (1)I/I3I/I‘IGCKI/IX N SKCIICPUMCHTAJIBHBIX 3a1a4 Ha PAa3JIMYHBIX
oTallaX U3Y4YCHUA (bI/II’)I/IKI/I.

Bo3pacTHasi kaTeropusi 00y4aromuxcs mo nporpamme ot 15 n1o18 ser.

[TporpamMmMa mpegHazHadeHa i OOYUYaIOIIUXCSI, TIPOSBISIONINX MOBBIIICHHBIN
MHTEpEC K PU3MKE, TEMOHCTPUPYIONINX MOBBIIICHHBIC aKaIEMUYECKUE CTIOCOOHOCTH B
005acTu QU3HKU U MATEMATUKH.

Cpoxk peanuzaumu nporpaMmmbl coctarisieT 2 roaa (34 yaca B roxa). Oobmiee
KOJIMYEeCTBO YacoB 1o [Iporpamme cocrapinsieT 68 yacos.

DopMBbI M PEeKUM 3AHATUHHI

@®opMbl  OpraHuU3ali  JESATEIBHOCTH  OOYy4YaloIMXCA. WHAUBUAYyaTbHAs,
rpynmnoBasi, GpoHTaNbHAS.

Ha 3anatusx npumenseTcs nudhepeHITMpOBaHHBINA, MHANBUAYATbHBIN MTOAX0 K
Kaxaomy oOy4daroremycs. HamomuseMocTs Tpynimsl 0 15 denoBexk.

3anstus npoBoadarcss 1 pa3 B Hepemto no 1 yacy (45MuHyT).

MeTtoabl 00yueHust
[To cnocoOy opraHu3anuy 3aHATUNA - CIIOBECHBIE, HAIJISIHbIE, TPAKTUYECKUE.

[To ypoBHIO JI€ITEIBHOCTH OOYYaIOMMUXCS - OOBICHUTEILHO-MILTIOCTPATUBHBIC,
pPEeNpOAYKTUBHBIC, YACTUYHO-TIOMCKOBBIE, UCCIIEA0BATEILCKHE.

Tunbl 3aHATH: KOMOMHHMpPOBAaHHBIE, TEOPETHUYECKUE, MPAKTUUYECKUE,
1a00paTOpHBIE, PENETULIMOHHBIE, KOHTPOJIbHBIE.

O:xugaembie pe3y/ibTaThbl M CIIOCOOBI ONpPeAe/IeHUs UX Pe3yJIbTATHBHOCTH

OCHOBHBIM PE3yJIbTaTOM O6y‘16HI/I}I ABIIACTCA JOCTHXKCHUC BBICOKOM
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KOMITETEHTHOCTH 00YYalomuxcs B 00,1acT (PU3UKN M MaTEMATUKH, HEOOXOUMOM s
MIPOJIOJDKEHUS 00pa30BaHUS B TEXHUYECKUX BY3aX.

OOpazoBaTtenbHble pe3ynbTaThl 00yueHus no [Iporpamme npuBeeHbl B pa3iene
«ConepxaHue IporpaMmbi».

PyOpuka «3HaTh/TOHUMATEY» BKJIIOYACT TPEOOBaHUS K y4eOHOMY Marepuaiy,
KOTOPBIH yCBAaWBAETCS M BOCIPOU3BOIUTCS OOydaromumMucs. OOydaroniuecs: J0MKHBI
MOHUMATh CMBICIT U3Y4a€MbIX MOHATHMA, IPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMeTb» BKJIOYAET TpeOOBaHMs, OCHOBaHHBbIC Ha 00Jiee CIIOKHBIX
BUJIaX JICATCIIbHOCTH, B TOM YHUCIIC TBOPYECCKOM: CO3/1aBaTh 00BEKTHI, ONICPUPOBATH UMH,
OIICHWBATh YHUCJIOBBIC MapaMeTpPhl MPOIECCOB, MPUBOIUTH MPUMEPHI MPAKTHYECKOTO
WCIIOJIb30BAaHUs TIOJYYCHHBIX 3HAHUH, OCYHICCTBIATh CAMOCTOSTEIBHBIA TTOWCK
yaeOHON nH(pOpMaITUn.

B pesynpraTe peammszanuu [IporpaMMbl B 4acTW peanu3allid Pa3BUBAIOIINX
3a/1a4, 00yJaroImecs

OyayT yMeThb:!
o aHAJIM3UPOBATh U OMUCHIBATH IPUPOIHBIC TTPOLIECCHI U SIBJICHUS;
. CaMOCTOSTEIILHO MPUOOpETaTh U IPUMEHSTH CTICIIHATBHBIC 3HAHMSI,
o paboTaTh B YCIOBUSIX OTPAaHUUYEHUN (BpeMsl, pECypChl);
o BBIJIBUTATh M JOKAa3bIBaTh THIOTE3bl AKCICPUMEHTAIBHBIM ITYTEM,

pa3pabarbiBaTh CTpPATErHI0 PEIICHUS 3a/ad, MPOTHO3UPOBATH PE3YyJbTaThl CBOEH
NEATEeIIbHOCTH, aHAJTU3UPOBATh U HAXOAUTh PAllMOHAJIbHBIC CIIOCOOBI PEIICHHS 3a1a4H
yTeM JeTaIu3aliu, CO3JaHHON MaTeMaTHICCKOW U (PU3HUESCKON MOJICIIH.

Cnoco0b1 onpeesieHus: pe3yJIbTATUBHOCTH

[Tenaroruueckoe HabIOICHNE, MTEATOTUYECKUN aHATIN3 PE3YJIbTATOB PEIICHMUS
3a/1a4, pe3yabTaThl yU4acTHsl B KOHKypcaxX pa3IM4yHbIX YPOBHEM.



COAEPKAHUE ITPOTPAMMBI

Y4ye6HbIN (TeMaTU4YeCKUH) IJIaH. 1-U roJ 00yyeHu

KoandyecTBO 4acoB

No HaumenoBanuepa3sieia,
IIpakTuka
n/n TeMbI Bcero Teopust
BBoaHoe 3ansiTHE 1 1
Paznen 1. MaremaTtuka B 4 4
(¢usnveckux mpoueccax
11 BekTops! u nericTBus 1 ] 1
HaJl HUMHU
12 KBanparuunas 1 ] 1
byHKIUA
Pemenue cucrem
1.3. | anreOpanueckuxypaBHEHUN 1 - 1
1.4. | TpuroHomeTtpus 1 - 1
Pasznea 2. MexaHuKa 13 3 10
2.1. | KunemaTuka 5 1 4
2.2. | JIluHamuka 5 1 4
2.3. | 3aKOHBI COXpaHEHUS 3 1 2
Pa3znen 3. MoJiekyasipHasi 11 4 9
¢uszuka
31 MonekysipHo - 5 1 5
KMHETUYECKasi TEOpHUs
3.2. | TepmoanHamMuka 5 1 4
Pa3nen 4. 6 5 4
DJIeKTPOAMHAMHUKA
4.1. | DnexTpuyecKoe mnojue 3 1 2
42, 3aKOHBI OCTOSTHHOTO 3 1 5
TOKa
Bcero 34 10 24




Coaep:KaHue y4eOHOro (TeMaTU4Y€eCKOro) mjiaHa. 1-v roJ o6y4yeHus
Beenenue
BBeaenue B nmporpaMMmy. MTHCTpyKTax IO TEXHUKE O0€301IaCHOCTH.
Pazgen 1. Maremaruka B (pM3HYEeCKHX MpoLeccax

YpoBeHb TNpeabsBICHUS MaTepuaia O0ECleUMBAET YYallUMCS BO3MOXHOCTH
CTPOUTh MaTeMaTHYeCKHE MOJAEIU (PU3NYECKHX TMPOIECCOB, a TaKXKe IOIy4yaTh
HEOOXO0/IMMbIE 3HAYEHUS U 3aBUCUMOCTH (PU3UUECKUX BETUYHH, TOCPEJCTBOM PEIICHUS
Pa3MYHBIX YPABHEHUM, HEPABEHCTB U aHAIN3a IPaPUKOB.

Oo0yuaroumuecs OyAyT 3HATD:
- OCHOBHBIE CBOMCTBA BEKTOPOB U JCUCTBUS HAJl HUMU;

- OCHOBHBIC THITBI (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, TpadukoB (YHKIUNA U
croco0oB npeodpazoBaHus rpaduKoB;

- CcrmocoObl HAaxOXJEHUA KOPHEW KBAaJpaTHOTO YpaBHEHUS, pEUICHUS
KBaJ[paTHBIX HEPABEHCTB, TeOpeMy Buera;

- OCHOBHBIC MCTOJIbI PCHICHUA CUCTCM aﬂre6paﬂqecmdx ypaBHeHHﬁ;

- OCHOBHBIE COOTHOILIECHMS B TPEYTOJIbHUKE U TPUTOHOMETPUUIECKUE TOKIECTBA,
(opMyJibl IPUBEIECHUS U 3HAYEHUS] TPUTOHOMETPUUYECKUX (DYHKUMN NI pa3iIMyuHbIX
YTJIOB.

Ooyuarmuecs OyayT yMeTh:

- W300pakaTh BEKTOPHI HA YEPTEXKE, HAXOIUTh MX TCOMETPHUYECKYI0 CYMMY
rpaguUecKu U aHATUTUYECKH,

- [OPOELMPOBaTh BEKTOP HA 3aJaHHOE HAIPABJICHHUE, HAXOAUTH BEIUYUHY
IIPOEKIMU BEKTOPA;

- OnpecaAciiiATb YroJ MEKAYy ABYMs ITPOU3BOJIbHBIMHA BEKTOPAMU,

- peuaTh CUCTEMBI ajaredpandeckux ypaBHEeHHM Metojom ['aycca u MeToaoM
Kpamepa;

- YuTaTh U CTPOUTh TrpaduKU JUHEHHOW, KBaJApaTUYHOW, OOpaTHO
IPOIMOPLIMOHATILHON 3aBUCUMOCTEH, JOrapupMUYECKOM M TMOKa3aTelbHOU (DYHKIIHA,
TPUTOHOMETPUUYECKUX (DYHKIIMIA;

- HaxOJIUTh BEPIIMHY Napaboibl M €€ KOPHHU, TOYKU TIEPECeUeHUs ¢ rpadukom
JIMHEHHOM 3aBUCUMOCTH;

- HaXOJIWUTh CTOPOHBI W VYIJIBI B MOPSIMOYTOJLHOM H  MPOU3BOJIHLHOM
TpEYroJibHUKE, MpUMeHsis Teopemy [Tudaropa u Teopemy KOCUHYCOB.

@opmbl 3aHATHIA, UCIOJIb3YEMbIE P U3YUEHUU TAHHOTO pa3fena:
- JIGKIMOHHAS;

- TIPAKTUKYM IO PELIEHUIO 3a/1ay;



- WHJIUBHUAYyaJIbHas paboTa;

- rpymnmnoBas padorta;

- IpynmoBas KOHCYJIbTallUs;

Tema 1.1. BekTopbl U 1eHCTBUS HAX HUMH

Teopus. TlonsiTue BeKTOpa, U300pakeHUE BEeKTOpa. J[eHCTBUS HaJ BEKTOpaMH.
JlinHa u npoekuus BekTopa. CKalsipHOE MPOU3BEIECHHUE BEKTOPOB M €ro CBOWCTBA.
VYron mexnay Bekropamu. IIpuMeHeHHE CKaJspHOIO MPOM3BENEHUS BEKTOPOB K
penieHnto GU3nIecKux 3a1ad.

Ilpaxmuxka. PellleHne 3a1ad4 Ha HaAXOXKAECHUE CYMMBI, pa3HOCTH, IIPOU3BEACHUS
BEKTOpPOB. HaxoxneHne CKaJSIpHOrO MpPOU3BEACHUS BEKTOPOB M yria MEXAY
BeKkTOpamu. Perenne ¢pu3nueckux 3aaad, CoAepKaliux BEeKTOPHbIC BETMUMHBI.

Tema 1.2. KBagpaTruunas gyHkuus

Teopus. Tlonarue QyHkiuu, cBoiictBa QpyHkuuu. KBagpatuunas QyHKUusA, ee
cBoiictBa u rpaduk. Iloctpoenne rpapuka KBagpaTHUHON (PYHKUMU TPU TTOMOIIH
AJIEMEHTapHbIX MpeoOpa3zoBaHuil. ['paduk KBagpaTUYHOM (YHKUHMHM C MOAIYJIEM.
KBagpaTHbII TpexXwlieH M €ro KOpHU. Pa3nokeHne KBagpaTHOro TpexdseHa Ha
MHOxHTenu. KBangpatHoe ypaBHeHune. @opMysia KOPHEM KBAJpPaTHOIO YPAaBHEHHS.
3aBUCHUMOCTh KOpHEW OT AucKpuMuHaHTa. Popmyibl Buera. Pacnionoxxenue KopHen
KBaJpaTHOro TpexuieHa. KBaapatHoe HepaBeHCTBO. ['paduueckuii MeTosa peuieHus
KBaJpaTHOTO HEPABEHCTBA. METOI MHTEPBAJIOB.

Ilpakxmuxa. ViccnenmoBaHue CBOUCTB kBaapaTuuHo Qyukuuu. IlocTtpoeHue
rpadukoB KBaapaTudHOU QyHKIMH. Penenne KkBaapaTHRIX ypaBHEHUN U HEPABEHCTB.

Tema 1.3. Pemienune cucrem ajiredOpan4ecKux ypaBHeHH

Teopus. Anrebpandeckoe ypaBHeHue. O0acTh onpenesieHus ypaBHeHus. MeToa
I'aycca u Kpamepa. Llensie panuoHasibHble ypaBHEHHs. [[poOHO panuoHalIbHbIE
ypaBHeHMs. Cucrembl ypaBHeHUM. MppannoHaimbHbIE YPAaBHEHUS M UX CHCTEMBI.
VYpaBHEHUS ¢ MOIYJIEM U UX CUCTEMBI.

Ilpakmuka. Peuienne cucteM anreOpandyecKux YpaBHEHUH pa3IMYHBIMU
METO/IAMH.

Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpuueckue byHKUIMN YU CJIOBOTO apryMeHTa
[IpeoOpazoBaHusi TPUTOHOMETPUUECKUX BbIpakeHU. CBOICTBA TPUTOHOMETPUUYECKHUX
(GYHKUUN: TEPUOUYHOCTD, YETHOCTh, HEUETHOCTh, HEMPEPHIBHOCTb.

Ilpakmuxka. Penienne 3a1aq Ha CBOMCTBA TPUTOHOMETPUIECKUX (PYHKITUT.
Pa3znen 2. Mexanuka

ypOBeHB MNpCABABICHUA MaTCpHraa obecreunBaeT ydamumMcess YMCHHUE PCIIATb
3aJladv  BBICOKOTO W IMOBBIIICHHOI'O YPOBHSA CJIOXHOCTH MW O3SKCIICPHUMCHTAJIBHO
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IMPOBCPATH OCHOBHBIC 3dKOHOMCPHOCTHU MCXAHUKH.

OOyuaromuecss OyayT 3HATH:

- OCHOBHBIE TOHSATUSI MEXAHUKHU: MaTepHalibHasi TOYKA, OTHOCUTEIBHOCTD
MEXaHUYECKOTO JBUKEHUS, MyTh, NIEpEMEIICHUE, MTHOBEHHAs! CKOPOCTh, YCKOPEHHUE,
Macca, MHEPTHOCTb, cujla (Cujia TSKECTH, CWJIa YIPYroCcTH, CUia TPEHHs), BecC,
HEBECOMOCTh, UMITYJILC, MHEPIIMAIbHAS 1 HEMHEpLUalibHAs CUCTeMa OTcYeTa, paboTta
CWJIbl, MOTEHLUANbHAS W KWHETUYECKas SHEPrus, aMIUIUTyAa, NEpHoJl, 4YacToTa,
WHEPITUS, MOMEHT HHEPIINU;

- OCHOBHBIC 3aKOHBbI MCXAHHKH: 3aKOHBI HBIOTOHa, 3aKOH BCCMHPHOTO
TATOTCHUA, 3aKOH FYKa, 3aKOH KYJ'IOHa-AMOHTOHa, 3aKOH COXpaHCHHA HMITYJIbCA,
3daKOH COXpaHCHUA MOMCHTA UMITYJIbCA, 3aKOH COXPAaHCHUA U IIPCBPAICHUA DQHCPIUH,

- OCHOBHBIC IIPHUHOMIIBI MCXAaHUKH: ITPUHIMII OTHOCHUTCIIbBHOCTHU FEUII/IJ'IGH,
IMPUHIUIT HE3aBUCUMOCTHU ﬂBHX(@HHﬁ, IMPUHIOUIT COOTBECTCTBUA,

- BO3MOXKHOCTH IIPUMEHEHUS MEXaHUKU: JBIWIKEHHE HCKYCCTBEHHBIX
CIyTHUKOB MOJ ACHCTBUEM CHJIbI TSKECTH, OAIUTMCTUYECKOE JBUKEHUE, PEAKTUBHOE
JNBWKEHUE, yCTPOUCTBO pakeTsl, KII/] MammH n MexaHn3MOB, MOABEMHAS CUJIA KPbLIa
CaMoJIeTa;

- OCHOBHBIE =~ M3MEpHUTENIbHbIE NPUOOPHI M  METOJbl  BBIYMCICHUS
ITOIPEIIHOCTEW N3MEPEHNUN B MEXAHUKE;

- MCTO/JbI pCIICHUA OJIMMITMAAHBIX 3aJ1da4 110 MCXaHHKC.
Oobyuaromuecst OyayT yMeTh:

- IMpaBUJIbHO OIIUMCBIBATH H OOBSICHSTH OCHOBHBIE MEXaHWYECKHE SIBIICHUS U
IMpOHECCChl, JaBaThb TOYHBIC OIIPCACICHUSA OCHOBHBIX TTOHSITHUI MCXaHHKH,

- M300pakaTh Ha YepTeKe MPH PEUICHUU 3a7a4 HAMpPaBIICHUS BEKTOPOB
CKOPOCTH, YCKOPEHUS, CUJIbI, UMITYJIbCA TEJIA;

- pemiaTh 3aJayd  Ha ONpPENEJICHUE CKOPOCTH, YCKOpPEHUs, IyTH U
NEPEMEIICHNUS] TPU Pa3IMYHbIX BUAAX JBHKEHHS, CKOPOCTH W YCKOPEHHS IIpH
JBUYKEHUU Te€JIa IO OKPYKHOCTH C MOCTOSIHHOM MO MOJIYJIFO CKOPOCThIO, MACChI, CHJIBI,
UMITyJIbCca, paboThl, MOIIHOCTH, sHepruu, KIIJI, yckopeHnuss cBOOOAHOTO MajieHus Mo
nepuoy KojaebaHuil MasiTHUKA U Ap.;

- paccuuThIBaTh TOPMO3HOM IIyTh, CHWJIbI, JEUCTBYIOIME Ha TEIO,
IBUXKYIIEECS C€ YCKOPEHHEM, ONPEACNATh CKOPOCTb PAaKeTbl, UCIOIb30BaTh
KJIACCUYECKUM 3aKOH CIIOKEHUsI CKOPOCTEM, a TaK)Ke 3aKOHbI HbIOTOHA, BCEMUPHOIO
TATOTEHUS, COXPAaHEHUS UMITYJIbCA, MOMEHTA UMITYJIbCaA, SJHEPTUU U IP.;

- YUTaTh U CTPOUTH TpaduKH, BIpAXKAIOIIKE 3aBUCUMOCTh KHHEMAaTUYECKUX
BEJIMYMH OT BPEMEHH IPH PABHOMEPHOM, PABHOYCKOPEHHOM U KoOJeOaTeIbHOM
JBUYKEHUSIX, CUJIbI YIIPYTOCTH Npu AedhopMaliu v Jip.;

- HU3MEPATbL W BBIYUCIIATH (l)I/ISI/ILICCKI/Ie BCIIMYMUHBI: BpPEMA, PACCTOSAHUC,
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CKOPOCTb, YCKOpPEHHE, MaccCy, CHILy, KECTKOCTb, KO3()(PHUIMEHT TpeHHs, HUMITYJIbC,
paboty, momHocTb, KIIJ[ Mexanu3moB, mepuoj KoyieOaHH MasTHHKA, YCKOPEHHE
CBOOO/IHOTO Ma/ICHUs;

- JenaTb BBIBOABI 00 M3MEHEHHM (U3MYECKUX TNapaMmMeTpoB U Xoja
¢du3rueckoro npoiecca U3 aHaiuza rpaduKkoB, ypaBHEHUN U HEPABEHCTB;

- TI0JIb30BaThCsl (PU3MUYCCKUMH MPUOOPAMU: MUKPOMETPOM, CEKYHIIOMEPOM,
W3MEPUTEIIBHBIM ITWIHHIPOM, BECaMH, TPHOOMETPOM, TOJBMKHBIM M HETIOBHKHBIM
OJIOKOM U Jp.;

- pemars 3aJa4v BBICOKOI'O W IIOBBIIICHHOI'O YPOBHA CJIOKXHOCTH IIO
MCXaHHKC U OJIMMIIMAAHBIC 3aJa4H.

@opmbl 3aHATHIA, UCTIOJIB3YEMbIE P U3YUYECHUU TAHHOTO pa3fena:
- JIEKIIMOHHAS;

- WHJIUBUIyalIbHAs pabora;

- IpynmnoBas padboTa;

-  UHAUBUIYyaJIbHAs KOHCYJIbTAIIUS;

- TpyNnoBas KOHCYJIbTAIlWs;
-  WUTOTOBBIU TECT.

Tema 2.1. KunemaTuka

Teopus. IlpsMONVHENHOE PpPAaBHOMEPHOE M PABHOYCKOPEHHOE JIBUKCHHUE.
[Tpunumn otHocutensHOCTH ["anunes. OTHocUTENbHOE ABUXKEHUE. Teopema CIIoKEHUs
ckopoctei. JIBmxkeHue Tena, OpOIIeHHOTO MO/ YIJIOM K ropu3oHTy. KpuBoiuHeiiHoe
IBWXKEHUE. JIBH)KEHUME MATEpUAIIBHOM TOYKU II0 OKPYKHOCTH C IIOCTOSIHHOU
CKOPOCTBIO. OcHOBHBIE XapaKTEPUCTUKH BpAILIATEIBLHOTO JIBUKEHHUS
(LIEHTPOCTPEMUTEIBLHOE YCKOPEHHUE, TEPHOJl, 4YacToTa, YIJIOBOE IMEPEMEIICHHUE).
KonebarenbHoe NBHXXEHUE MAaTepUAIbHOW TOukd. KMHeMaThueckue XxapakTepUuCTUKU
KOJIeOATENbHOTO JABWXKEHUS, TPAaQUKU HU3MEHEHUs] ATUX IMapaMEeTPOB C TEUYEHUEM
BpeMEHU. AHAJIOTHH BPAIIATEILHOTO U KOJIE0ATEILHOTO IBHYKCHHIM.

llpaxmuxa. Pemenue 3a1a4 Ha BBIYMCIEHUE KUHEMATUYECKUX MTAPAMETPOB MPU
PABHOMEPHOM U PAaBHOYCKOPEHHOM JIBHKEHUH, A TAK)KE ITPU ABUKEHUHA MATEPUAIBHOU
TOUYKHU 110 OKPYKHOCTHU U KojeOaTenbHOM ABrkeHHH. Haxoxaenue cpeaHeit ckopoctu
IIPpU  HEPAaBHOMEPHOM  JBWKCHMHM.  BplUKMCIIEHME  MIHOBEHHBIX  3HAYEHUU
KMHEMaTHYeCKUX MapamMeTpoB KosebarenbHOro nBrkeHus. I[loctpoenue rpadukos
3aBUCUMOCTEN KHUHEMATUYECKUX MMapaMeTPOB OT BPEMEHH U aHATIU3 ATUX I'paUKOB 1715t
pPa3IMYHBIX BUJOB JBWKEHHS MAaTEpHAIBHOM TOYKH. BbIUHCIIEHHE CKOpPOCTH,
JaNbHOCTH, BBICOTHI MOJIbEMAa M BPEMEHHU IOJeTa Tena, OPOIIEHHOro MOJ YIJIOM K
TOPU30HTY.

Tema 2.2. JlunamMmuka

Teopus. OCHOBHbIE TOHSTHSI JIMHAMUKH MaTE€pUAIbHOW TOYKHU (IJIOTHOCT,
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Macca, cuia). VHepuuanbHble W HEWHEPLUUAIbHBIE CHCTEMBl OTCUETA. 3AKOHBI
Herorona. Ilpsimas u oOpatHas 3amauu MexaHuku. Bumel cun (ympyroctu, TpeHus,
conpoTtuBieHus). 3akon BcemupHoro tsarorenus. 3akonbl Kemnepa. Kocmuueckue
CKOpOCTH. /[IBM>KEHME Tella 1O HAKJIOHHOW IuockocTtdu. Tpenuwe, 3akoH Kynona-
AMoHTOHa. Ympyrocte u nedopmainuu, 3akoH ['yka. JluHaMuKka BpaliateabHOTO
nBKEHUS. OCHOBHOW 3aKOH BpalllaT€IbHOTO JIBMOKEHUA. MOMEHT HHEPIHH.
OCHOBHBIE TOHATUS CTATHKKA (MOMEHT CHWJIBI, IJIEYO CHJIBI, TOYKA OIOpbI, LIEHTP
BpailieHus). Bunbl paBHOBecuil Tena (yCTOWYMBOE, HEYCTOMUYMBOE, O€3pa3iuyHOE).
VYcnoBue paBHOBecHUs Tela, IEHTp Macc. JlaBieHue (TBepAbie Tela, KUJKOCTH U Ta3bl).
3akon Ilackans wu 3akoH Apxumena. YciaoBue TIuiaBaHus Tel. J[nHamuka
K0J1€0aTeNbHOTO ABUKEHUSI MAaTEPUAIBHON TOUKH.

IIpaxmuka. Haxox1eHHe INIOTHOCTH TEJa U CPEIHEN TUIOTHOCTH CMECH (CILIaBa).
Pemenue 3aga4 Ha pacder pa3nuyuHO pojia cuil. Pemenue npsimoii u oOpaTHOM 3agaun
MEXaHUKU JJIsI TOCTYNATeIbHOTO M BpAIIATENBHOrO JABWXEHUs. OmnpeneneHue
YCKOPEHUs Tejla NPU ABWKEHUU II0J JIEUCTBUEM HECKOJBbKUX cwil. [loctpoeHue u
aHanu3 rpauKoOB 3aBUCUMOCTEH CHJIBI TPEHUS, CUJIbI TSHKECTH M CHJIBI YIIPYTOCTH OT
CYIIECTBEHHBIX MAPaMETPOB MEXAHMYECKOW CHCTEMBL. OrmpeneiecHue MOMEHTOB
WHEPLHH TeJl pa3nuyHoil ¢opmbl. BeiunciieHre napaMeTpoB MEXaHUYECKONU CUCTEMBI B
YCIOBUM paBHOBecHUs. PellleHue 3amad TUAPOCTATUKUM U OIPEICIICHUE YCIOBUH
IIJIaBaHUs TEJ.

Tema 2.3. 3aKk0oHBI COXpaHeHUS

Teopus. Nmnynbc Tena. 3aKOH COXPAaHEHHS MMIYJIbCa. 3aMKHYTasl CUCTEMA.
PeaktuBHOE nBMXKEHHE. YCTPOWCTBO pakeTsl. YpaBHeHHe Memepckoro. dopmyia
[MunonkoBckoro. Mexanuueckasi pabora. MomHocts. [loTeHIInansHas 1 KUHETHYECKast
sHeprus. KoHcepBaTMBHBIE W JUCCHNATUBHBIE CUibl. KuHeTMyeckas dSHeprus
BpALIAONIETOCA TeNa. 3aKOH COXPAaHEHMs SHEPTUU B MeXaHUKe. [IpocTeie MeXaHU3MBbI
u ux KII/. IIpeBpamenus sneprun. MOMEHT UMIyJibca. 3aKOH COXPAHEHUSI MOMEHTA
nMnyJibca. Kunernueckast sHEprusl Bpalaromerocs TBEPAOro Tea.

IIpakmuka. OnpeneneHue HMIyJIbCa TeJa M 3aMKHYTOM CHCTEMBI TElL
IIpuMmeHenne 3aKkoHa COXPAaHEHUS HMILYJbCa W BBIYHUCICHHE KHHEMATUYECKUX
XapaKTEPUCTHK JJI PEaJbHBIX CUCTEM M IMPOLECCOB (B3pBIB, YAap, CTOJIKHOBEHUE).
Pemrenue 3ama4 Ha 3aKOH COXpPAHEHMS TTOJHOW MEXAHUYECKOW dHEpruu. Berunucnenue
NOTEHLUATILHOM SHEPTUU TEJIa B MOJIE TSHXKECTH U YIIPYro Ae(OpMUPOBAHHOM MPYKUHBI.
Pacuert pabotsl, mottHocTH ¥ KITJ[ pa3znuunbix MexaHu3MoB. Berunciienne napamMeTpoB
BpAILIATEIILHOIO JIBWKEHUS C IIPUMEHEHHUEM 3aKOHA COXpaHEHUs UMIlyibca. Pemenune
KOMOMHHPOBAHHBIX 33/1a4 Ha IPUMEHEHHUE 3aKOHOB COXPAHEHUS B MEXaHHUKE.

Pasznen 3. MoaexkyasipHas pusuka

VYpoBeHb NperbsABlICHUS MaTtepuana 00eCreYrBaeT y4yalluMCsl pellaTh 3a/1ayu
IIOBBIIEHHOIO YPOBHS CJIOKHOCTH M JKCIEPUMEHTAJIBHO IIPOBEPATH OCHOBHBIC
3aKOHOMEPHOCTH MOJIEKYJISIPHON (PU3UKH.
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OOyuaromuecss OyayT 3HATH:

- OCHOBHBIE MTOHATHUSI MOJICKYJIIPHON (DM3HUKHU: TEIJIOBOE IBM)KEHUE YACTHIL;
Macchl M pa3Mepbl MOJEKYJ;, HJI€aJbHbI Tra3; HM30TEPMUYECKUMA, H30XOPHBIH,
u300apHbId W aauabaTHBIM  MpPOIECChl; OpPOYHOBCKOE JABUKEHHUE; MOJISIpHAS
TEIUIOEMKOCTh; TemrepaTypa (Mepa CpelHEl KHUHETHYECKOW HSHEPruM MOJICKYI);
HEOOPaTUMOCTh TEIUIOBBIX MPOIECCOB; KOIUYECTBO, TEIJIOTA, BHYTPEHHSSI YHEPTHUS;
HACHIIICHHBIE WM HEHACHIIICHHBbIC Taphl; BIAXKHOCTh BO3/AYyXa; aHU30TPONUS
MOHOKPHUCTAIIJIOB, KPUCTANIMYECKHE W aMOp(QHBIE Tela; YIpyrue M IUIAaCTUYECKHE

nedopmaimu;
- OCHOBHBIC 3aKOHBI MOJICKYJIADHOH (DM3UKH: OCHOBHOC YpaBHCHHE
MOJICKYJIIPHO-KUHETHICCKON Teopuu, ypaBHeHHE MenaeneeBa-Kmanepona, cBs3b

MEXIy IapaMeTpaMu COCTOSIHUS ra3a B M30IIpoLieccax, NEPBOE M BTOPOE HAYallo
TEpPMOJAMHAMHUKH, ypaBHeHHEe Maiiepa, ypaBHenue Ilyaccona;

- CYTh OCHOBOINOJArarlUX OIBITOB MOJEKYJIIpHOW (U3UKHU: OIBITOB
[lITepna, Ileppena, Jlamepra, [xoynsa, MenneneeBa u Knaneipona, [apmns, bois u
Mapmnorra, I'eii-JIroccaka, KapHo u Ap. BO3MOKHOCTH NPUMEHEHUS MOJIEKYJSIPHOU
(U3MKH: KCIOJIb30BAHNE KPUCTAIOB U JAPYTUX MaTEpUaJOB B TEXHHUKE, TEIJIOBBIE
JBUTATEIM U UX NPUMEHEHHE Ha TPAHCIIOPTE, B HEPIETUKE U CEIBCKOM XO3SHCTBE,
METO/Ibl MPO(PUIAKTUKH U OOPBHOBI C 3arPsA3HEHUEM OKpPYKAIOIIEH Cpeibl;

- OCHOBHBIE U3MEPUTEIbHBIE PUOOPHI MOJIEKYISIPHON (DU3UKH.
Ooyuarmuecs OyayT yMeThb:

- MPaBUJILHO OMHCHIBATH M OOBSICHITH OCHOBHBIC SIBICHUS M TIPOIIECCHI
MOJIEKYJISIpHOM  (PU3HMKHU, J1aBaTh TOYHBIE OINpPEJCICHUS OCHOBHBIX TMOHSTUN
TEPMOJIMHAMHUKHU;

- n300paxaTh Ha YEPTEKE 3aBUCUMOCTH OCHOBHBIX TEPMOAMHAMUUYECKUX
napaMeTpoB B U30IPOIIECCAX;

- pelmarh 3a1a4d Ha pacyeT KOJWYECTBA BELIECTBA, MOJSPHOM MAacChl C
UCIIOJIb30BAHUEM OCHOBHOI'O YPAaBHEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUU Ta30B,
ypaBHeHus: MeHneneeBa-Knaneiipona, cpegHel KUHETUYECKON YHEPTUU Xa0TUUECKOTO
JIBWKEHHUSI MOJIEKYJI W TEMIIEpaTypbl, MMOBEPXHOCTHOIO HATSHKEHUS KUIKOCTH U
MapaMeTpOB YIIPYTUX CBOMCTB MaTEpPHAJIOB;

- paccunteiBath KIIJ[ TernoBbIx aBurareneil, paboTy rasza, BHyTPEHHIOIO
SHEPTHUI0 U KOJUYECTBO TEIUIOTHI B U30IpOIEccaxX U afuabdaTHOM MPOIEcCe Ha OCHOBE
IIEpBOr0 HaYajia TEPMOJUHAMUKY;

- YUTaTh M AHAIM3UPOBATH TPaPUKHU, BBIPAKAIOIIME CBSI3b MEXKIY
TEPMOJIMHAMMYECKMMHU MapaMeTpaMyd U BBIUUCIATH pabOTy C MOMOUIbI0 Tpaduka
3aBHCHMOCTH JIaBJICHUS OT 00BbEMa;

- OMpEeNeNsITh  OKCICPUMEHTAIBHO  MapaMeTphl  COCTOSIHHMS — Trasa
(Temmiepatypy, o0beM M JIaBJICHHE), MOJYJb YINPYTOCTH MaTepuana, Kod(pdhuiuueHt
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IMOBCPXHOCTHOT'O HATAKCHUA )I(I/II[KOCTGI;'I;

- MOJIb30BaThCs (PU3MUECKUMHU MPUOOpaMU: ICUXPOMETPOM, THTPOMETPOM,
TEPMOMETPOM, MEH3YPKOM, MAHOMETPOM,;

- peuare 3aJayd BBICOKOIO U IIOBBIIIEHHOTO YPOBHS CJIOKHOCTH I10
MOJICKYJIIPHOUM (DPU3HKE U OJTUMITHATHBIC 3aa4H.

(I)OprI 3aHﬂTHﬁ, HCITIOJIB3YCMBIC TP U3YUYCHHUHN JaHHOI'O pa3aciia.

JEKIIMOHHAS,
- MHIMBUAyalIbHAs paboTa;
- rpynmnoBas padbora;

- WHIVBHUYalIbHAsl KOHCYJIbTALUS,
- IPYIIOBas KOHCYJIbTALINS;

Tema 3.1. MosieKyJISIpHO-KMHETHYECKAS TEOPUS

Teopus. OCHOBHbBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHUYECKON TEOPUU H UX
onbITHBIE OOocHOBaHus. Juddy3us u OpoyHOBCKOe IBIKEeHHE. B3aumopeiicTBue
aTOMOB W MOJIEKYJ BellecTBa. Macca u pa3mepsl Mosiekyn. [locrosHHass ABoraapo.
JlnHaMUYecKue U CTaTUCTUYECKUE 3aKOHOMEPHOCTH. BeposiTHOCTH cOObITHS. MUKpO-
U Makpoonucanue (usnueckux cucremM. CpenHue 3HadeHUsS (U3MYECKUX BEJIUYMH.
Pacnpenenenne kak cnoco0 3afaHusi COCTOSIHUSI cUCTeMBI. Pacnipenenenne MakcBesia
n bonpumana. Oneir IlTepna, Ileppena, Jlamepra. Wneanenbiii ra3z. OcHOBHOE
YpaBHEHHE MOJEKYISIPHO-KUHETUUECKOM TEOPUU UACATBHOTO ra3a. TemmnepaTrypa u ee
u3MepeHrue. AOCONIOTHBIN HYJb TEMIEpaTypbl. YpaBHEHHUE COCTOSHUS HJI€aTBLHOTO
rasa Kak CJIeICTBUE OCHOBHOI'O YPaBHEHUSI MOJIEKYJISIPHO-KUHETUUECKON TEOPUU Ta30B
U €ro 4YacTHbIE CIIy4au I TOCTOSITHHOW TeMIIepaTyphl, MOCTOSHHOTO oOBheMa u
MOCTOSIHHOTO JaBiieHus. PeanbHble Ta3bl. YpaBHeHue Ban-nep-Baanbca. Cpenssis
JUIMHA CcBOOOAHOrO TpobOera. ArperaTHble COCTOSIHUSL U (Pa30BbI€ TMEPEXOJIbI.
HacplllieHHbIE W HEHACBHIIIEHHBIE TMapbl. 3aBUCUMOCTH JAaBJICHUS M IUJIOTHOCTH
HACBIIIEHHOTO Mapa OT TEMIIEPATYPhl. 3aBUCUMOCTb TEMIIEPATypPbl KUTIEHUS KUIKOCTH
ot gaBieHus. Kputuueckas remneparypa. @a3oBble nepexoabl U JuarpaMMa COCTOSIHUS
BellecTBa. [Iporecchl KOHAEHCAMU U UCIIAPEHHS B MPUPOJE U TeXHUKE. BraxHOCTh
Bo3ayxa. Touka pocsl. [lcuxpometp. 'urpomerp. CBOMCTBAa MOBEPXHOCTH KUAKOCTEH.
[ToBepxHocTHas 3Heprus. [loBepxHocTHOE HaTsbkeHue. CmauuBanue. KamwuispHbie
sapiaeHuss. CTpoeHHE KPUCTALIOB. AHM30TponHs KpucTaioB. [loaumMopdusmsl.
MoHokpucTaJibl 1 NoduKpucTaiuibl. [IpocTpaHcTBeHHass pemieTka. DJIeMeHTapHast
aueiika. Cummetpusi kpuctaiioB. Jledektsl B kpuctaimax. O0pazoBaHue KPpUCTALIOB
B NpHUpPOAEC U TOJydeHHE uX B TexHHKe. CrocoObl ympaBiICHUS MEXaHHYECKUMU
CBOWCTBaMH TBepAbIX Ted. l[loHsTHE O XUAKUX KpucTauiax. AmopdHbie Tena.
Hedbopmanmu. Hampsokenue. MexaHWYeCKHE CBOMCTBA TBEPIBIX TEIN: YNPYTOCTh,
MPOYHOCTh, IUIACTUYHOCTh, XpYynKocThb. Jluarpamma pactspkeHus. Co3naHue
MaTepHaJIOB ¢ HEOOXOAUMbIMU TEXHUYECKUMHU CBONCTBAMU.
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IIpakmuka. Pacder MHKPOCKOIHMYECKMX W MAaKpPOCKONMYECKHUX MapaMeTpoB
peanbHBIX CHCTEM (CKOPOCTh MOJEKYJ, TEMIEparypa, AaBICHHE, KOJIHMYECTBO
BEIIECTBA, YUCIIO MOJIeKyH). Perenue 3anau Ha ypaBHeHue MenneneeBa- Kianelipona
U ra3oBble 3aKoHbI. [locTpoeHune rpaukoB U30IMPOIIECCOB U UX aHanu3. Beruucienue
napamMeTpoB  SKMAKocTed W TBepApix Ten  (Momyns  FOura,  ymuiMHEHUs
ne(OpMUPOBAHHOTO Tefa, Kod(hdUIMeHTa MTOBEPXHOCTHOTO HATSKEHUS, BIIAXKHOCTH
BO3/lyXa U JIp.). Pelienne Kka4eCTBEHHBIX U paCUETHBIX 3374 Ha KalTWJUISIPHBIE SIBJICHUS
U ($azoBbIC MEPEX0/Ibl, aHaTN3 (Ha30BbIX AUATPAMM.

Tema 3.2. TepmoauHamuka

Teopus. TepMOIUHAMHYECKHH TMOAXOA K HW3YYCHUIO (DU3UYECKUX MPOIIECCOB.
TepMonHAMHUUYECKHE TIApaMETPbl COCTOAHUSA Tesia. BHyTpeHHss sHeprusa tena. [lepBoe
Ha4yaJio TePMOJUHAMUKH. TepMOoJMHAMHYECKOe omucaHue (ha30BBIX MEPEXO0JIOB, AaHAIIN3
($a30BBIX TPEBpAILICHUN C YHEPTETUUECKON TOYKU 3peHus. Pabora uaeanbHOro rasa npu
u3MeHeHnn oObema. [IpuMeHeHue mepBOro Hauvaja TEPMOJMHAMUKH K Pa3IMYHBIM
TEIJIOBBIM TIpOIlEccaM, COBEpIIAeMbIX HaJ HJealbHBIM razoM. AnuabaTHBIN Mporecc.
TennoeMKoCTH Ta30B MPHU MOCTOSTHHOM JIABJICHUH M MTOCTOSITHHOM OOBbeMe. TerIoeMKOCTh
TBEPABIX TeJ. TeruioBble MamvHbL. [IpUHIUMI IEUCTBUSA TEIUIOBBIX ABUrareneil. Lluki
Kapno. KII/[ TerutoBoro nBurartens M IMyTH €ro NOBBILMICHUS. /[BUrareins BHYTPEHHEIrO
CrOpaHUs.

[TapoBast u razoBas TypOuHbl. PeakTrBHBIE nBUraTeNd. XOJOAWIHHBIC MAIIUHBI.

Posib TemnoBbIX MamuH B Pa3sBUTHUM TEIUIODHEPIETUKA U TpaHCHopTa. TemnsoBble
MAaIIUHBI U OXpaHa mpuposl. O6patumMbie 1 HeoOpaTUMbIe mpolecchl. HeobpatuMocTh
TEIUIOBBIX MPOLIECCOB. BTOPO 3aKOH TEPMOJIUHAMUKHU U €TI0 CTATUCTUYECKUN CMBICII.

Ilpakxmuxa. Pacdyer TEepMOAMHAMMYECKUX I1APAMETPOB peEaJbHBIX CHUCTEM B
pPa3IMYHBIX COCTOSHHUSX. TepMOAWHAMUYECKH aHanu3 (a3oBbIX MpPEBpAIICHUM.
DHEpreTUYecKue COOTHOLIEHUS TPU HMCHApeHHH (KOHACHCALMM), I[JIABJICHUU
(kpucTayuM3anuu) BelecTBa. lIprMeHeHMEe NEepBOro Hayala TEPMOJUHAMHUKHU K
OIIMCAaHUIO IIPOLIECCOB HAJA WACAIBHBIM TIa30M, pacyeT IapaMeTpoOB Tra3a B ITHUX
npoueccax. Beruncnenune KIIJ| TeroBblx MammH (B TOM YUCIE W HJI€ATBHBIX),
paboTatonMx MO pa3nuyHbIM LHKIaM. KadecTBeHHbIE 3ajjaud Ha BO3MOXHOCTH-
HEBO3MOKHOCTh CO3JaHUSl «BEYHOrO ABHUTaresss». PacdyeT >pQdeKTUBHOCTH pabOThI
XOJIOOUIIBHBIX YCTaHOBOK.

Paznen 4. JaekTpoguHaMuKa

YPOBGHB INpCABABICHHUA MaTCpuajia o0ecreynBaeT ydamuMcess BO3MOKHOCTD
peuiaTth 3aaa4r IMOBBIICHHOTO YPOBHSA CJIOXKHOCTU M SKCIICPUMCHTAJIBHO ITPOBCPATH
OCHOBHBIC 3aKOHOMCEPHOCTH JJICKTPHUICCTBA U MAIrHECTU3MA, a4 TAKIKC KoneOaTeIbHBIX U
BOJIHOBBIX ITPOLICCCOB.

Oobyuaromuecs OyayT 3HATh:

- OCHOBHBIC ITIOHATHSA SJICKTPUICCTBA U MArHETU3MaA! 3J'I€KTpH‘I€CKHfI 3apana,
QJICKTPHUYCCKOC MW MAI'HUTHOC IIOJIA, HAIIPAKCHHOCTb, PA3HOCTh IIOTCHIHUAJIOB,
HaIPsAKCHUC, DJICKTPOCMKOCTD, JTUDJICKTPHUICCKAA ITPOHUITACMOCTh, CTOPOHHUC CUJIbI U
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3I[C, MAardiuTHas WHAYKIOUA, MarHUTHBIN IMOTOK, MAarHvuTHasA HOPOHUIACMOCTD,
HaNPAKCHHOCTb MAaIrHUTHOTO ITOJIA.

Ooyuaromuecst OyxyT yMeTh:

IIpaBUJIBHO OIIMCBIBATHL H OOBACHATL OCHOBHBIC SIBJICHUS M IMPOHCCChI
QJICKTPOANHAMUKH, JaBaTb TOYHBIC OIIPpCACICHUA OCHOBHBIX TIOHATHUH
QJICKTPOMATrHCTU3MA.

(I)OprI 3aHﬂTHﬁ, HCIIOJIB3YCMBIC IIPHU U3YYCHHUU JAHHOI'O pa3aciia:

— JIGKIIMOHHAS;
- UHAMBUIYyallbHAsg paboTa;

- rpynmnoBas pabora;

- WHJVBHUAYaJIbHAS] KOHCYJIbTAINS;
- IPYIIOBasi KOHCYJIbTAIINS;

- WTOTOBBIN TECT.

Tema 4.1. daekTpuUeckKoe moJe

Teopus. 3akOH COXpaHEHHUs JJEKTPUYECKOro 3apsiaa. TO4YeuHbId W
pacupeneneHHblil 3apsaapl. 3akoH Kynona. Onekrpuueckoe mnosue. HanpspkeHHOCTS.
JIMHUM HANpPSIKEHHOCTH. OJIEKTPUYECKOE II0JIe€ TOYEYHBIX 3apsnoB. OmHOpomHOE
anekTpuyeckoe nojue. [loTok HanpsKeHHOCTH AeKTprudeckoro noja. Teopema ["aycca
U €€ MPUMEHEHUE JJI pacyeTa JEeKTPUUYECKUX noJield. PaboTa 3neKTpuyeckoro moss
Ipu nepeMenieHnu 3apsaaoB. [lorennnan. Hanpsokenue. CBsA3p MeX Iy HAIPSKEHUEM U
HaIpsKEHHOCTBIO. [IpOBOJHUMKM B AJNEKTPUYECKOM MOJIE. DIJIEKTPUYECKAS] €MKOCTb.
DnexkTpuyeckas EMKOCTb IIJIOCKOT0 KOHAEHcaTopa. [[uanekTprudeckas IpOHULIAEMOCTb.
OHeprus aeKTprudeckoro nos. [ImoTHocTs 3Heprun. JU3aeKTpUKA B JJIIEKTPHYECKOM
nojie. MexaHu3M NOJSIPU3ALMM JTUDJIEKTPUKOB. OJEKTPETBI U CETHETOAIEKTPHKHU.
[1be303nekTpryeckuid 3pPEKT U ero UCHOIb30BAHUE B TEXHUKE.

IIpakmuxka. Penienrie KaueCTBEHHBIX 3a7a4 IO JEKTPOCTATHKE (BJIEKTPU3ALIMS,
npoBosIIre chepbl), 0ObSICHEHNE HAOIOMACMBIX JJICKTPUYCCKHUX sIBICHUU. Pacuer
CWJIBl B3aUMOJICHCTBUS DJIEKTPUUYECKUX 3apsiioB, €MKOCTH, 3apsija U DSHEPIUu
koHgeHcaTopa. [locTpoenne TpadukoB 3aBUCUMOCTEN DIEKTPUUYECKUX IMapaMeTpOB
3apsHKEHHBIX TEJT OT KOOPIUHAT.

Tema 4.2. 3aKOHBI MOCTOAHHOI'O TOKA

Teopus. YcnoBusi CyIIECTBOBAHMSI IOCTOAHHOTO Toka. CranuoHapHOE
AJIEKTPUYECKOE MOJIC. DIEKTPUYECKUE LENHU C MOCJIEA0OBATEIbHBIM U TapajjieIbHbIM
COCIMHEHUSAMHU TMPOBOJHUKOB. OJEKTPOABWXKYIIAs cuia. 3akoH Owma mid
HEOJHOPOJIHOTO ydYacTKa Ienu u Juis moyHou nenu. [lpaBuna Kupxroda. Pacuer
Pa3BETBIICHHBIX JJICKTPUYECKHX IEMEH, CMEIIAHHBIX COEAMHEHUW MPOBOJIHUKOB.
HIyHTBI ¥ JOMOTHUTENBbHBIC CONMPOTHBICHHS. PaboTa M MOIIHOCTH TOKa. 3aKOH
Jxoyns-Jlenna.
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OnekTpuyeckuid TOK B MeTaiiaXx. OCHOBHBIE TOJIOKEHUS JJIEKTPOHHON TEOpUU
MIPOBOJIMMOCTH MeTauioB. CKOPOCTh YHOPSAJOYEHHOIO JIBHJKEHHSI 3JIEKTPOHOB B
IPOBOJHUKE. 3aBUCHUMOCTb COIIPOTHUBIICHHs OT TeMIiiepaTypbl. CBEpXIpOBOIUMOCTS.
ONEeKTpUYECKHA TOK B  MOJYNPOBOAHMKAX.  OJIEKTPUYECKAss IPOBOJUMOCTH
HOJyTIPOBOJHUKOB U €€ 3aBUCUMOCTb OT TeMIepaTypsl U ocBelieHus. CoOCTBEHHas U
OpUMECHass MPOBOJAMMOCTh  IOJYINPOBOAHMKOB. Tepmo- u  (pOTOpE3UCTOpPHI.
DOneKkTpoHHO-AbIpoUHbId  miepexod. [lomynpoBoanukoBblii  nuon.  Tpansuctop.
[IpuMeHeHne MOMYNPOBOJHUKOBBIX NpuOOpoB. Tpurrep kak saeMeHT OBM.
WNHTerpaibHble CXeMbl. DJIEKTpPOHHAs 3Mucchsd. BoibT-aMriepHasi XapakTEpHCTHKA
auoja. OJEKTPOHHbIE IYYKM M HUX CBOMCTBA. OJEKTPOHHO-IydeBass TpyoOKa.
ONEeKTpUYECKUA TOK B pacTBOpax M pacIlaBax 3JIEKTPOJIMTOB. 3aKOH 3JIEKTPOJIU3A.
Onpenenenne 3apsna  2nekTpoHa. [IpuMeHeHHMe 3eKkTposM3a B TEXHHKE.
ONeKTpUYeCKnid TOK B razax. HecaMOCTOSITENBHBIA U CaMOCTOSITENIBHBIN pa3psiabl B
razax. Bugbsl caMocTosITeIbHOTO pa3psiia (TSI, HCKPOBOM, KOPOHHBIN, TyTOBOM).
[Tonarue o mmazme. MI'JI-renepaTop. DIIEKTPUYECKHM TOK B BakyyMme. BakyyMHBIN
MO U TPUOJ. DIEKTPOHHO-TyueBas TpyOka. OnbiT Moddhe-Munukena.

Ilpakxmuxa. PacdeT CONPOTUBIIEHHS IOCIEIOBATEIBHOIO, MNAPAILIEIBHOIO M
CMELIaHHOTO COEIWHEHHUs INPOBOJHMKOB. BBIUNCIICHHE IMaJeHUs HAIPSIKEHUS, CUJIbI
TOKA, BBIIEJSIEMON MOIIHOCTH B LEMH IOCTOSIHHOTO TOKAa. Pacder ciokHbIX Lenen ¢
nomombto  mpaBuin  Kupxroga. IlocTtpoeHme w©  aHanu3  BOJIbTa-aMIIEPHBIX
XapaKTEPUCTHK PE3UCTOPOB, PACTBOPOB U MOJIYITPOBOJHUKOB.

Y4e6HbIN (TeMaTH4YE€CKHWH) IJIAH. 2-1 rOJ, 00yYeHUus

No HaumMmenoBaHnue KoaunuyecTBO 4acoB

n/n pasaeiia, TeMbl Bcero Teopus IIpakTuka

BBoaHoe 3ansiTHE 1 1

Paznea 1. MaTemaTuka B 4 4

(puznyeckux nmpoueccax

14 Tpuronomerpus 1 ] 1
Jlorapudmuueckas u

1.5. | noka3arenpHas 1 - 1
byHKIIIH

16. [IponsBonnas 1 ] 1

g.7.| Mrrerpa 1 : 1

P 2.

AT 11 3 8

DJIeKTPOAMHAMHUKA
MarauTtHoe nose

2.1. 3 1 2
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59 DJIEKTPOMArHUTHAs 4 1 3
WHYKIUA

23, DNeKTpOMarHuTHbHIE 4 1 3
KOJIEOAHUS U BOJHBIL.

Pa3gen 3. OnTtuka n 17 4 13

KBaHTOBas pusnka
BoanoBas ontuka

3.1. 3 1 2
I

39 eoMeTpHuIecKas 5 1 4
OIITHKA
dus

33 W3UKa aToMa 4 1 3
dusznka aTOMHOTO

3.4. 5 1 4
sapa
Hrtorosoe 3austue 1 1

Bcero 34 8 26

CoaepxaHue y4eOGHOro (TeMaTU4eCKoro) njiaHa. 2-i roj, 06y4eHus

BBoanoe 3anmsitme. Beenmenne B IIporpammy. HMHCTpykTak 1O TEXHUKE
0€30IMaCHOCTH.

Paznen 1. Marematuka B (pM3H4eCKMX Mpoueccax.

YpoBeHb TpeabsABICHUS MaTepuaia OOeCreyMBaeT YdYalluMcsi CTPOUTh
MaTeMaTU4YecKue Mo (PU3NYECKUX MPOIIECCOB, a TAKXKE MOJTy4yaTh HEOOXOAUMBIE
3HAQYEHUSI U 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH, TTOCPEICTBOM PEIICHUS Pa3TUUYHBIX
ypaBHEHUI, HEPABEHCTB U aHaIN3a rpaduKoB.

Ooyuaromuecs OyayT 3HaTh:

- OCHOBHBIE COOTHOILIEHHUS B TPEYTOJIbHUKE U TPUTOHOMETPUUECKHE TOXKIECTBA,
(GopMynbl IPUBEACHUS U 3HAYEHUSI TPUTOHOMETPUUYECKUX (PYHKIUHU IS pa3IMyHBIX

yTJIOB;
- cBoMcTBa JorapuMUYECKON U MOKA3aTeIbHON (PYHKIIUU U UX TPpaPUKU;
- METOABl PEIICHHWS JIOTAapU(PMUYCCKUX U IMOKa3aTCIbHBIX ypaBHCHHM
(HEpaBeHCTB);

- TIOHSTHS IPOU3BOHOMN U MEPBOOOPA3HOMT;
- ocHOBHBIE (hopMyIbl MU PEpEeHITMPOBAHUS U HHTETPUPOBAHHUS.

Ooyuaromuecst OyayT yMeTh:

- Tpeo0pa3oBbIBaTh TPUTOHOMETPUYECKHE  BBIPAXKEHUS U BBIPAKEHUS,
coJieprKaliue Jorapudmsl;
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- pematb  MPOCTEHIIME  TPUTOHOMETPUUYECKHUE, MOKa3aTelbHblE U
norapu(MUUYECKHe YpaBHEHHUS U HEPABEHCTBA;

- HaxOJIUTh MPOU3BOAHYIO, @ TAKXKE MPOMEXKYTKH 3HAKOMOCTOSHCTBA U
MOHOTOHHOCTH Pa3JIMYHBIX (DYHKIIMIA;

- peuaTtb 3KCTPEMAJIbHBIC 3aa49 MCTOAAMU MATCMATHYCCKOTI'O aHaJIn34a,

- HaxOJUTh MEPBOOOPA3HYIO (MHTErpai) pa3iIuYHbIX AIEMEHTAPHBIX (GYHKIIHHA U
IJIOIIA/Ib KPUBOJIMHEWHON TPAIICLINH.

(I)OprI 3aHﬂTHﬁ, HCIIOJIB3YCMBIC IIPHU U3YYCHHUU JAHHOI'O pa3aciia:

JEKIMOHHAS,
- IPAKTUKYM II0 PELICHUIO 3a/1a4;
- naboparopHasi paboTa;

- MHJUBUJyaJIbHas paboTa;

- rpymnmnoBas padora;

-  UHAUBUAYyaJIbHAs KOHCYJbTALIMS;
- TpyHmnoBasi KOHCYJIbTalINS;

Tema 1.4. Tpuronomerpus

Teopus. I'paduxu TPUTOHOMETPUUECKUX GyHKIUHN. OOpatHbie
TPUTOHOMETpUUYECKHEe  (QYHKIMU. TpuUroHOMeTpuyeckue  ypaBHEHUsA.  Buubl
TPUTOHOMETPUUYECKUX YpaBHEHUHN, OCHOBHBIE METOMbI UX perieHus. OToéop KOpHEH.
3anuchk penieHus. TpUuroHoMeTpuYecKre HEPaBeHCTBA.

Ilpakmuka.  TlocTtpoeHne  rpaUKOB  TPUTOHOMETPUYECKUX  (PYHKIUH.
[IpeoOpazoBaHue BBIPAKEHUN, COAEpPKAIIMX OOpaTHblE TPUTOHOMETPUUECKHUE
¢ynkuuu. PelnieHne TPUTOHOMETPUYECKMX YPAaBHEHHA M HEPABEHCTB Pa3IM4YHbIMU
Meroaamu. OTO0p KOpHEN TPUTOHOMETPUUYECKUX YPABHEHUH.

Tema 1.5. Jlorapudmudeckas u noxkaszarejbHass QyHKINHA

Teopusa. llokazarenbHas ¢yHKIUS U ee cBoicTBa. Jlorapudwmel, cBoiicTBa
norapudmoB. Jlorapupmuueckas ¢yHkIUs u ee cBoiicTBa. [loTeHMpoBaHue u
norapupmupoBanue.  PaznuuyHble  cOCOOBI  peIIeHHMS  MOKa3aTeldbHBIX U
norapu(MUUECKNX YpPAaBHCHHM. YpaBHEHUS, CBOJAIIMECS K TMIOKa3aTCIbHBIM U
norapupmuuecknm. Cuctemsl ypaBHeHHH. HepaBeHcTBa, coqiepkaiime moka3aTesIbHbIe
1 jorapupmMudeckie QyHKIIIH.

Ilpaxmuxka. TIpeobpa3oBaHue BhIpaXeHHH, copepxkamux Jorapudmel. Pemenue
MOKa3aTeJIbHbIX ypaBHEHW W HepaBeHCTB. HaxoxxaeHue obOnactu onpeaeneHus
norapupMUYecKuX ypaBHeHHH. Perenue norapupMuyeckux ypaBHEHU 1 HEPABEHCTB.
Meron paumonanuzauuu. Vcnonb3oBanue CBOMCTB (GYHKUMA TNpU  PELICHUU
Jorapu(MHUUECKHX M TIOKa3aTelIbHbIX ypaBHEHW W HepaBeHCTB. (CHcTeMbl
MOKa3aTeIbHBIX U JOrapu(PMUUYECKUX YPAaBHEHHI.
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Tema 1.6. [IpousBoanas

Teopusa. CkopocTb npoTeKaHus npouecca. MraoBeHHas ckopocts. KacatenbHas
Kk rpaduky ¢ynkuuu. Ilonstue o mpenenbHoM mnepexone. Ilpeden, ero cBoiicTBa,
3ameuarenbHbie mpenenbl. [lpousBomnas. Jduddepennuan. HenpepblBHOCT U
muddepenniupyemoctsd pynkiuii. [IpaBuia BeraucieHns Mpou3BOaHBIX. [Ipon3BoaHBIE
pasnuuHbIX QyHKIMI. BTopas nmpon3BoaHas; ee MexaHUYeCKUi cMbICi. [Ipon3BoaHbIE
BBICIITUX TIOPSAJIKOB. YpaBHEHUE KacaTenbHOW K Tpaduky dyakmwmu. [Ipumoxenue
IPOU3BOIHOM K UccnenaoBanuto Gyukuuil. MccnenoBanue GyHKIUMY HA MOHOTOHHOCTD.
JloctatouHoe ycinoBue skcTpemyMa. Hanbosbiee 1 HauMeHblee 3HaueHus (QyHKIINH
Ha MPOMEXYTKE (KOHEYHOM M OeckoHeyHOM). Mcmonp3oBaHHe NPOU3BOJHON B
bu3HUecKuX 3a1auax.

Ilpakmuxa. Pemenne 3amad Ha HaxoXXJIeHHE mpenesioB. HaxoxaeHue
IIPOM3BOJIHBIX IPOCTBIX M CJIOXKHBIX (PyHKIMHA. PermieHue 3amad Ha HcCleI0BaHUE
(GbyHKIIMI Ha MOHOTOHHOCTD. Perienue 3a1a4 Ha HaXOXKJICHHE IKCTPEMYMOB (DyHKITHIA.
Haxoxnenue acumntoT rpadukoB. PemieHue 3aga4 Ha HaXO0XACHHUE HAHMOOJIBIIETO U
HaWMEHBIIET0 3HaUeHUs (PYHKIIUU HA OTPE3KE, PEIICHUE 3a/1au Ha ONTUMU3ALIUIO.

Tema 1.7. UuTerpan

Teopus. TlepBooOpa3nas u ee cBoiictBa Heonpenenenusiii unrerpan. IIpasuiia
HaXO0XKJEHUsI IEPBOOOPA3HBIX, HEMOCPEACTBEHHOE UHTETPUPOBAHNUE, HHTETPUPOBAHUE
M0 4YacTaMm, nojacTaHoBKa. [lmomane KpuBOJMMHENHOW Tpanenuu. OnpeneneHHbINn
uHTerpan u ero cBoiictBa @Popmyna Herorona-JleiiOnuna. [IpubnmxenHoe
BBIYMCJICHUE OMNPEENICHHbIX MHTErpasioB. IIpuiokeHuss mHTerpanoB. Brrunciienue
wiom@aae u o0beMoB reomeTpuueckux Quryp. HMcmonp3oBaHue wuHTETrpaia B
bu3nUecKux 3am1ayax.

Ilpakxmuxa. PemeHue 3ajad Ha HaxoXJeHHE mepBooOpazHoil. Haxoxnenwue
WHTETPAJIOB pa3IMUYHBIMM MeETOJaMU. PellieHue 3ajad Ha BBIUMUCICHHE ILIOIIAAU
KPUBOJIMHEHHOM Tparenuu, Ha HaX0XJIeHHe 00beMOB reoMeTpruuecKkux Tei. Pemenue
bu3nUecKux 3a1a4 Mpu MOMOIIY HHTETpaa.

Paszgea 2. JaekTpoanHaMuka

VYpoBeHb NpenbsBICHUS MaTephala O0eCleYHBaeT yYalluMCsl peliaTh 3aJadyu
TOBBIIIEHHOTO YPOBHS CJIOXHOCTH U JKCIICPUMEHTAIBHO MPOBEPITh OCHOBHBIC
3aKOHOMEPHOCTH DJIEKTPUYECTBA U MAarHeTU3Ma, a TaKKe KOJICOATEIbHBIX M BOJIHOBBIX
IPOIIECCOB.

OOyuarmuecss OyayT 3HATH:

- OCHOBHbBIE TIOHATHSI TEOPUM DJIECKTPOMArHUTHBIX KOJIEOAHHM U  BOJIH:
AIIEKTPOMArHWTHAs HWHAYKIMS; CaMOMHIYKUUS, WHIYKTUBHOCTb, CBOOOJHBIE W
BBIHYK/ICHHbIE KOJeOaHus; KoJieOaTeNbHbI KOHTYpP; MEPEMEHHBINM TOK; pEe30HaHC,
AJIEKTPOMAarHWTHas BOJIHA, WMHTEp(epeHius, nucnepcus, AUPpaKIus, MOIspUu3anus
AJEKTPOMArHUTHBIX BOJIH;
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- OCHOBHBIE 3aKOHBI 3JIEKTPUYECTBA W MarHeTusMa: 3akoH KyioHa, 3akoH
coxpaHeHus 3apsaa, 3akoH OMa 111 HEOJHOPOAHOW W TMOJHOW Ienu, IpaBuia
Kupxroda, 3akon buo-CaBapa-Jlamnnaca;

- OCHOBHBIC 3aKOHBI TCOPHH 3JSJICKTPOMATIHUTHBIX KOJICOAHWII W BOJH: 3aKOH
BHGKTpOMaFHHTHOfI HHAYKOWH, 3aKOHBbI OTPAKCHUSA, IMPCIOMIICHHA W IIOTJIOIICHUA
QJICKTPOMAIrHUTHBIX BOJIH, ITOCTYJIATBI TCOPHUU OTHOCUTCIIBHOCTH,

- CyThb OCHOBOIIOJIATAIOIIUX OIBITOB 3JIECKTPOAMHAMUKHU: ONBITOB DpaHKIIMHA,
BonbTel, Kynona, Oma, AMnepa, @apanes, ['epua;

- BO3MOXKHOCTM  TPAKTUYECKOTO  TNPUMEHEHHS  SIBJICHUH U  3aKOHOB
AIIEKTPOJUHAMUKH: JJICKTPOU3MEPHUTENbHBIE MPHOOPHI, MarHUTHAs 3alKcCh 3BYKa,
AIIEKTPOHHO-JTy4eBasi  TpyOKa, TMOJYNPOBOAHUKOBBIA  AHMOJ, TEPMOPE3UCTOD,
TPaH3UCTOP, TEHEpaTop NEPEeMEHHOTO TOKa, CXeMa paauoTeneOHHONW CBs3H,
WHAYKIIMOHHAS CBapKa, TPaHCHOPMATOPHI;

- OCHOBHBIC H3MEPUTEIbHBIE TMPUOOPHI BIEKTPOJAUHAMUKHU: OCHHIIOrpad,
MYJIBTUMETP, TEPMOPE3UCTOP;

- METOJbI PEIICHUS OJIMMITUAJHBIX 33124 110 SJIEKTPOIUHAMUKE.
Ooyuarmuecs OyayT yMeThb:

- IIpaBUJIbBHO OIIMCBIBATH U OOBSICHATL OCHOBHBIE SIBJICHHSI H IMPOICCChI
QJICKTPOAWHAMHKH, JaBaTb TOYHBIC OIIpCACIICHUA OCHOBHBIX MOHSITHH
QJICKTPOMAIrHETU3MA,

- peumarhs 3aJa4d Ha 3aKOH COXPAaHEHUs OJJIEKTPUYECKOTO 3apsiia, 3aKOHBI
Kynona, Oma, npaBuna Kupxroda, Jlenna, 3aKkoH 371€KTPOMAarHUTHON WHIYKIIUU; HA
JBUKEHHUE U PABHOBECHE 3aPSKEHHBIX YACTHULL B JICKTPUUECKOM U MATHUTHOM MOJISIX;

- BBIUMCIATH  HANPSDKEHHOCTb,  HANpSOKEHUWE, CHIy  TOKa,  paboTy
AIEKTPUYECKOTO OIS, DJIEKTPOEMKOCTh, MATHUTHYIO MHAYKIUIO, crity JIopeHna, cuiry
AmMriepa, a TakKe napaMeTpbl Kojae0aTebHOr0 KOHTYpa U AJIEKTPOMAarHUTHOM BOJIHBI,

- u300pakaTh M YWTaTh OJJIEKTPUYECKUE LIEMH, 3aBUCHUMOCTH OCHOBHBIX
IapaMeTpoB KOJe0aTeNbHOIO KOHTYpa OT BPEMEHH;

- CTPOHTBH BCKTOPHBIC JUATIPAMMBI JJICKTPHUICCKUX KOHC6aHHﬁ;

- ONpENETATh  JKCHEPUMEHTAJIBbHO  MAPAMETPBI  JJIEKTPUUYECKHX  LIETEH,
MPOBEPSTh UX HUCIPABHOCTH, U3MEPSATH MAPAMETPHI JICKTPUUECKOIO U MArHUTHOIO
MoJIeH; moJiyd4aTh Ha OCHMIUIOrpade KapTUHY JICKTPUUYECKUX KoJieOaHUM U (PUrypsl
Jluccaxy;

- TOJBh30BaThCAd (HU3MYECKUMU MPUOOPAMH: aMIIEPMETPOM, BOJBTMETPOM,
MYJIBTUMETPOM, OCHIILIOrpadoM, TEHEPATOPOM AIEKTPUUECKUX CUTHAJIOB;

- peuiaTthb 3aaa4u 110 IJICKTPUICCTBY, MAaIrHCTU3MY, KOJICOAHUSM MOBBIIIICHHOTO
YPOBH: CIIOKHOCTHU U OJIMMITMAAHBIC 3a/1a1H.

DopMbI 3aHATHH, UCIIOIB3yEMbIE IIPA U3YUYEHUH TAHHOTO pas3zena:
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- JIEKIIMOHHAS,
- HMHIMBHUAYyalbHas paldoTa;

- TpynmnoBas paboTa;

- UHAUBUJyaJbHAas KOHCYJIbTAIIUS;
- TPYINNOBas KOHCYJbTAIUA;

- UTOTOBBIM TECT.

Tema 2.1. MarauTHoe noJjie

Teopus. MaraHuTHOE B3aMMOJICUCTBHE TOKOB. MarHuTHOE noJie Toka. MarauTHas
UHIAYKIYs. JIMHMUM MarHuTHOM WHAYKIUMU. MarauTHeld notok. Cuna Ammepa.
[TpyuHIMI ACHCTBHS 3JIEKTPOU3MEPUTEIIBHBIX MPUOOPOB. I'pomkoroBoputens. Cuia
Jlopenna. JIB>KE€HUE 3JIEKTPUUECKHUX 3aPSAI0OB B JIEKTPUUECCKOM U MAarHUTHOM ITOJISAX.
Yckopurenu 3apsHK€HHBIX dYacTuIl. Macc- crektporpad. MarHUTHBIE CBOMCTBA
BEIIECTB. DJIEKTPUUECKUN JIBUTATEIb IIOCTOSIHHOTO TOKA.

Ilpakmuka. BpluucieHre WHAYKIMM MAarHUTHOTO TOJS I Pa3InyHOM
KOH(urypauuu mnpoBoaHuKoB. Pacuer cunbsl Amnepa u JlopeHna, mapaMeTpoB
TPACKTOPUM 3apsUKEHHBIX YacTUL B MarHUTHOM Tosie. KauecTBeHHOe omucaHue
SIBJICHUM, CBSI3aHHBIX C MArHUTHBIM I10JIEM B BELIECTBE.

Tema 2.2. JjIeKTPOMArHUTHAS HHAYKIUSA

Teopusa. SIBneHue  snexkTpoMarHuTHOM  wHAyKumu. OJC  uHIyKIUU.
NHIyKIIMOHHOE 3JEKTPUUYECKOE ToJie. 3aKOH 3JIEKTPOMArHUTHOW MHAYKUMH. [IpaBuiio
Jlenna. BuxpeBoe »siekTpuyeckoe ToJie. DIEKTPOAMHAMUYECKUH MUKPO(OH.
Camounaykuuns. MHaykTuBHOCTH. BnmsHHMEe cpenpl Ha WHAYKTUBHOCTb. OJHEPrus
MarHuTHOro mnois. I[lnotHocte sHepruu. OTHOCHUTEIBHOCTH DIJIEKTPUYECKOTO U
MAarHUuTHOTO noJieil. [LIOTHOCTh SHEPTUM MATHUTHOTO MOJIs1. DJIEKTPUUECKUN TEHEPATOP
IIOCTOSTHHOT'O TOKA.

Ilpaxmuxa. PelieHne Ka4eCTBEHHBIX U PACUETHBIX 3a/1a4 110 3JIEKTPOMATHUTHOM
nHAyKuuu. Berancnenne 3/[C camMOMHAYKUWH, DHEPrUM 3apsHKEHHOW KaTyIIKH M
MAarHATHOTO TOJIS.

Tema 2.3. Dj1eKTPOMArHUTHbIE KOJIEOAHUS M BOJIHBI

Teopusa. KonebarenbHOoe ABWMXKEHHE U KojeOaTenbHas cuctema. CBOOOIHBIC
KoJcOaHWsI B WJACATBHBIX KOJICOATEIBHBIX CHCTeMaX. ['apMOHWYECKHE KoJieOaHUsI.
Ilepuon, wyacrora, ammiuryna, ¢as3a TapMOHMYECKUX KojeOanuid. [lpuHimn
cynepriozunnd. ['padudeckoe npeacTaBieHne rapMOHHYECKHX Kojiebanuii. CioskeHne
rapMOHUYECKHUX KojeOanuii. BexropHabie quarpamMmbl. HerapmMonudeckue koaeOaHusl.
CBoOomHbBIC 3JIEKTPOMArHUTHBIC KoyieOaHWs B KoHType. [IpeBparienue sHepruud B
KonebaTenbHOM KOHType. COOCTBEHHAsI 4acTOTa KOJIeOaHUN B KOHTYpE. 3aTyXaroIue
ANEKTPUYECKUE KoJeOaHUs. AHAJIOTHUS JJICKTPOMAarHUTHBIX U DJIEKTPUYECKHUX
Kojebanuii. ABTokosie0anus. ['eHepaTop He3aTyxarwuX KojiebaHuii (Ha TpaH3UCTOPE).
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BreiHyxnennple  snekTpudyeckue — koseOanusa. [lepemennsiii  Tok. ['eHepatop
MIEPEMEHHOr0 TOKa. [[eficTByIOIME 3HAUEHUS] HAIIPSOKEHUU U CHJIBI TOKA. AKTHUBHOE,
€MKOCTHOE M HMHIYKTHBHOE COINPOTHUBICHMUS. 3aKOH OMa I DJIEKTPUYECKOM LEeNH
INEPEMEHHOT0 TOKa. Pe3oHaHc HanpsbkeHUH M TOKOB. CHocoObl MOTY4YEHMs
HerapMOHHUYeCcKuX kKojebanuil. TpancgopmaTop.

DJIEKTPOMarHuTHOE TOJE. OJIEKTPOMAarHUTHBIE BOJIHBI M CKOPOCTh HX
pactpocTpaHeHus. YpaBHeHUE BONHBL OTpakeHHe, MperoMiieHrne, WHTephEepeHITHs,
mudpakiys, MOJSIPU3AIUS JIEKTPOMArHUTHBIX BOJIH. JHEPTHsl AJCKTPOMArHUTHOMN
BOJIHBI, 00bEMHas IJIOTHOCTh 3HEpruu BoJHBL. M300perenue panuo A.C. [1onoBbiM.
[Tpunnmn paguoTenedOHHON CBSI3M, MOAYJAIUS W JAeTeKTupoBaHue. [Ipocreimmii
panuonpueMHukK. Paguonokanus. Tenesunenue. PazButue cpeacts cBszu B Poccun.

[locTynarel TEOPUU OTHOCHUTENBHOCTH OHHIITEWHA. (OCHOBHBIE CIIEICTBUS
TEOPUU OTHOCHUTEIBHOCTH M HMX SKCIEPUMEHTaJIbHas mpoBepka. CKOpPOCTh CBETa B
BaKyyMe€ Kak MpeeibHas CKOPOCTh Iepenaun curiana. Mmmynec, sHeprus u macca B
PEIATUBUCTCKON JUHAMUKE.

IIpakmuka. llocTpoeHue BEKTOPHBIX AHArpaMM 3JIEKTPUUYECKUX KOJICOaHUM.
Pacuer mnapameTpoB IeNM NEPEMEHHOTO TOKAa (EMKOCTHOTO W HWHAYKTHBHOIO
CONPOTUBICHUA M  MOIIHOCTM IIEPEMEHHOIO0 TOKa). Pemenwe 3amad 10
AJIEKTPOMArHUTHBIM KOJIEOAHUSIM M BOJIHAM, pacdyeT Kod(puuueHTa TpaHcHopMalmy.
KauecTBeHHOE U unciIeHHOE onucaHue 3PPEKTOB TEOPUH OTHOCUTEIBHOCTH.

Pasznea 3. Ontuka. KBanroBasi v siiepHasi pu3nKa

YpoBeHb TpeabsABICHUS MaTepraia 00eCIeurnBacT yJaluMCs periaTh 3aaadu
MOBBIIICHHOTO YPOBHS CJOKHOCTH W OKCICPUMEHTAILHO TPOBEPSATH OCHOBHBIC
3aKOHOMEPHOCTH  ONTHKH, AaTOMHOW (QU3UKH W (PU3MKH aTOMHOTO  sijpa.
Ooyuaromuecsi OyayT 3HATh:

- OCHOBHBIC TTOHSTHS ONTUKH: CBET, JIUH3A, 3€PKaJI0, MHUMOE U ICHCTBUTEIIEHOE
n300pakeHue; uHTepPepeHus, Tudpakius 1 NoJsIpu3aius CBeTa; AUdpaKIuOHHAs
penieTka, 30HHas IACTHHKA;

- OCHOBHBIE TIOHSTHS KBAHTOBOH (DM3WKH: TETUIOBOE M3IIyYCHHE, aOCOIIOTHO
YepHOe TeNo, KBaHT, (oToH, (oTod(deKT, CTarmOHApPHOE COCTOSHUE, H30TOIl,
KBAaHTOBAHUE U JUCKPETHOCTb, IEOPONIICBCKAsI IJTMHA BOJHBI, PO, HEHTPOH, TPOTOH,
SJIEPHBIA PEAKTOP, CUSTYUK U JICTEKTOP YaCTHIL U JIp.;

- OCHOBHBIC 3aKOHBl OIITUKU: 3aKOH OTPaXKECHUS U MPEIOMIICHUS CBETA,
ypaBHEHUE TOHKOM JIMH3bI M CHEpPUYECKOro 3epKajia, yCIOBUE MAaKCUMyMOB U
MUHUMYMOB HHTEp(EPEHIMOHHON U Iu(dpaKkIMOHHON KapTUHBI, 3aKOH byrepa-
JlamGepTta-bepa, 3akoH Mastoca;

- OCHOBHBIE 3aKOHbI KBAaHTOBOM (hu3uku: 3akoHbl Buna u Credana- bonblimana,
3akoHbl CTojieTOBa W ypaBHEeHHE JiHIITEHaA 11 dhoTodddexra, moctynarsl bopa,
runoTe3a Je bpoins, cooTHomieHue HeonpeaeneHHocTeld ['eitzenbepra, 3akoH
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pPaaAnOaKTUBHOIO paciiaja, NpaBrujia CMCIICHUS IIPU PAAVNOAKTUBHBIX U3JTYUYCHUAX,

- CYThb OCHOBOIIOJIATAIOIIMX OMBITOB ONTHKHA U KBAHTOBOW (DU3WKH: OTBITOB
Hrrotona, FOnra, ®penens, Pesepdopaa, Komnrona, Cronerosa, Jlebenesa u ap.;

- BO3MOXXHOCTH TPAKTHYECKOTO NMPUMEHEHHUS SBJICHUH M 3aKOHOB OITHKH U
KBAaHTOBOW (DM3WKH: OYKH, MPOCBETIISAIONIAST ONTHKA, TeJIeCKom, ¢GotodnemenT, [13C-
MaTpHIla, CIIEKTPAIbHbIN aHAJIN3, AaTOMHAs JICKTPOCTAHIINS, JTydeBas Tepanus 1 Jip.;

- OCHOBHBIE W3MEpUTENbHbIE TNPUOOPHI ONTHKKM K KBAaHTOBOW (PU3HKH:
MOJISIPOU, pedpakTomMeTp, cnekTporpad, T paKkIMOHHAS penieTka,
(OTORIEKTPOHHBIN YMHOKUTENb, (HOTOPE3UCTOP, cueTuuK [ eiirepa;

- METOJBI PEIICHUS OJTMMITHATHBIX 3a]1a4 110 ONITUKE ¥ KBAHTOBOM (PU3HKE.
Oo0yuaromuecs OyayT yMeTh:

- TIPaBWJIBHO OIMCHIBATH M OOBSICHATH OCHOBHBIC ONTHYECKHE W KBAHTOBBIC
SBJICHHSI M TIPOLIECCHI, 1aBaTh TOYHBIE OMPECICHHUS OCHOBHBIX TMOHSTHHN ONTHUKU U
aTOMHOMU (pU3UKH;

- pfiiarb 3aJa4d Ha  3dKOHBI (I)OTOB(b(l)eKTa, 3aKOHBl BOJIHOBOM M
I‘GOMGTpH‘-ICCKOﬁ OIITHUKH, 3aKOH PAANOAKTHUBHOI'O pacCliaaa,

- BBIYHCIIATh MapaMETPhl ONTHUYECKUX CUCTEM ((POKYCHOE pacCTOSHUE JIUH3HI,
yBEJIMUYEHUE U300paKeHHUsI, TOJIIUHBI TNIEHOK ), aTOMHBIX COCTOSIHUM (PanyCchl OpOUTHI
U CKOPOCTb DJIEKTPOHA, pad0Ta BBIXO/a DJIEKTPOHA) U SAEPHBIX peakiuid (BblaesseMas
TEIJIOTa); CTPOUTh XOJ Jyded B  ONTHYECKUX CHUCTEMax, Hu300paxaTh
UHTEPPEPEHIIMOHHbIE U AU(PPAKIIMOHHBIE CXEMBbI, a TaKXKE DHEPreTHUYECKUE YPOBHU
aToMa;

- IPOBEPATh OSKCIEPUMEHTAIBHO 3aKOH Mainioca, 3aKOH NPEIOMIICHUS U
oTpaxkeHusi cBeTa, 3akoH byrepa-JlamOepTa-bepa; nonyyats uHTepdepeHIMOHHbBIE U
IU(paKkIMOHHbBIE KaPTUHBI MO Pa3JIMYHBIM CXEMaM U ONPENENATh U3 HUX MapaMeTphbl
OTPaXAIOIIUX U MPOIMYCKAIOIINX CUCTEM, ONPEIENATh (POKYCHOE PacCTOSHUE JMH3BI;
Ha0JII0JaTh AaTOMHbBIE CIIEKTPBI;

- MOJNb30BaThCAd (U3MUECKUMHU MNPUOOpaMHU ONTUKM MU KBAHTOBOW (PUBHKHU:
HNOJIAPOUIOM, pedpakToMeTpoM, crekTporpadgom, AUGPAKIUOHHON PEHIETKOM,
(OTORIEKTPOHHBIM YMHOXKHTENEM, (POTOPE3UCTOPOM, JTMH3OM;

- pflaTtb 3agadd II0 OIITHKC H aTOMHOM CI)I/ISI/IKC IMOBBIIICHHOT'O YPOBHA
CJIOKHOCTH U OJIUMIINAOHBIC 3ada4H.

@opmbl 3aHSTHIA, UCTIOJIB3YEMbIC TIPU U3YUCHUH TAHHOTO pa3jieia:
- JIEKI[MOHHA,

- WHJUBUIyaJIbHAs paboTa;

- TpynmnoBas pabora;

-  HWHIMBUAYAJIbHASA KOHCYJIbTAIlUA,
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- TpyNIOBasi KOHCYJIbTALUS;
-  HWTOTOBBIU TECT.
Tema 3.1. BojiHOBasI ONITHKA

Teopusi. DNEKTPOMArHUTHBIE M3IYyYEHUs PA3HBIX IJIUH BOJH - PAJUOBOJIHBIL
HudpakpacHoe usinyueHue, BUIUMOE U3IyUCHHE, YIbTPadroIeTOBOE, PEHTTE€HOBCKOE
U ramma-usiydeHue. CBET Kak »JJIeKTpoMarHuTHas BojHa. CKOpOCTh CBeTa.
Korepentnocts. MuaTepdepennus cseta. Uutepdepenimonnsie cxemsl (cxema FOnra,
3epkaiio Jlnoiina, Ounpusma u ouzepkana Openenst). CnekTpaibHOE pas3iokKeHUE MPU
untepdepennuu. Judpaknus cBeta. [lpunnun [Nroirenca-®dpenens. Meton 30H
Openenst. AudpakironHas pemeTKa.

Judpakiuonuslii cnekTp. OnpeaeneHue JJIMHBI CBETOBOW BOJHBI. [loHsTHE O
rojorpajuu. Ilonspuszanmst cBeta W ee NpUMEHEHHE B TexHHUKe. Jlucmepcus u
norjoiieHue cBeta. 3akoH byrepa-Jlembepra-bepa. JlucrnepcHOHHBIM — CIIEKTP.
CnekTpocKoIl.

IIpaxmuxa. 300paxkeHne, aHaIU3 U pacyeT pa3IMuHbIX UHTEPPEPEHIIMOHHBIX U
mudpakimoHHbIX cxeM. Perienue 3anay Ha 3akoHbl byrepa-JlamGepTa-bepa u Maioca.
Brrunciienre M3MEHEHHs JUIMHBI, YaCTOTHI, CKOPOCTH M MHTEHCUBHOCTH CBETa NPHU
IIPOXOXKJAEHUH €T0 Yepe3 BEUIECTBO.

Tema 3.2. I'eomeTpuyeckas ONTHKA

Teopus. I'eomeTprueckas ONTHKA KAK MPEAEIbHBIN CIIy4yald BOJIHOBOW OIITHKH.
3aKOHBI TEOMETPUUECKON ONTUKU: 3aKOH MPAMOJMHEWHOTO PaclHpOCTPAHEHHUS, 3aKOH
oTpakeHusi, 3akoH mpesnomiieHus ceta. [Ipuniun depma. [lnockoe u chepuueckoe
3epkana. Ilomnoe orpaxkenue. Jlunza. dopmyna Tonkoit nuH3bl. Cdepuyeckas u
XpoMaTtudeckas adeppaius. Y BelInueHUe JIUH3bI.

I'na3 kak ontuueckas cucreMa. [ledextsl 3peHusi. Ouku. @oromerpusi. CBETOBOM
notok. Cuna cBera. OCBEHIEHHOCTb. 3aKOH OCBEHIEHHOCTU. CyObEKTHUBHBIE U
OOBEKTUBHBIE XapaKTEPUCTHKU H3nydeHus. Onrtuueckue npudopsl. Poroanmapart,
OPOEKLUMOHHbIE amnmapartbl, Jyna, MHUKPOCKOM, 3pUTEIbHbIE TpPYOBbl, TEJIECKOIL.
Pazpemaromasi cnocoOHOCTh ONTHYECKUX MMPHUOOPOB.

Ilpakmuka. TlocTpoeHne xoja myda (W300pakeHUH) TMPU MPOXOKICHUU
(oTpakeHHM) CBETA B PA3JIMYHBIX ONTUYECKUX CUCTEMAX (JIMH3BI, PO3PAYHBIE TPU3MBI
U IUIACTUHBI, 3€pKaja), OonpeaereHre MmapaMeTpoB 3TUX cucTeM. Pemienue 3agad Ha
3aKOHBI OTpPaXEHUsI U TIpeJoMJICHUS. BbluucIeHHE MapaMeTpoB H300paKEHUs B
pa3IMYHBIX TpUOOpax, BOOPYKAIOUIUX IJ1a3 YeloBeKa (TEeJeCKOl, Jymna, MUKPOCKOII).
Pacuetsl (oTOMETpHUYECKMX BEJIMYMH B CIydae pa3IMYHBIX HCTOYHUKOB CBETa U
OTPaXKarILIUX OBEPXHOCTEM.

Tema 3.3. ®uzuka aroma

Teopus. Bo3HUKHOBEHHE ydYeHUS O KBAHTaX. 3aKOHBI TEIUIOBOTO HW3ITydCHUSI.
dortoanexTpudeckuii 3pPexT u ero 3akoHbl. YpaBHeHue (ortoddpdexra. DotoH, ero
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sHeprus u umnyiasc. Ipdext Komnrona. OnsiT bote. [Ipumenenune dpororddexra B
texnuke. JlaBnenune ceta. OmnbiTel JlebeneBa. Dddexkr Komnrona. BonHoBeie u
KBAaHTOBBIE CBOMCTBA cBeTA. ONBITHI U SBJICHHS, TOATBEPKAAOIINE CIIOKHOCTh aTOMA.
Mopgaenbs aroma Pezepdopaa. KBanroeie noctynarsl bopa. Moaens atoma Bojgopoaa
no bopy. IlpoucxoxaeHue muHeWYaTrblx CHEKTPOB. CHEKTppl M3Iy4YEHUS U
noryionieHus. Onbitel @panka u ['epia. CrieKTp SHEPreTUYECKUX COCTOSIHUN aTOMOB.
CnekrpanbHbiii anaim3. TpyaHoctu teopun bopa. ['mnortesa ne bpoitnsa. BoaHoBbie
cBoMicTBa anekTpoHa. KopryckynsipHo- BojsiHOBoW — ayanu3M. CooTHOIIEHUE
HeonpeneneHHocten I'eizendepra. [lonstrne o kBanTOBOM MexaHuke. COOTHOIICHUE
HeonpeaeneHHocTeld. ATom Bogopoaa. CHuH 3JI€KTPOHA, MHOTOJIEKTPOHHBIE ATOMBL.
Beinyxnennoe wusnydenue. Jlazeppl u ux npumeHeHue. [loHATHE O HEITWHEWHOMN
ONTHKE.

Ilpakmuka. BplunciieHne XapaKTEpUCTHK TEIJIOBOIO M3JIy4e€HHs aOCOJIIOTHO
yepHOro tena. [locTpoeHne sHEpPreTH4eCKUX ypOBHEH aromMa M pacyeT IapaMeTpoB
ANIEKTpOHAa B aroMe. Pemenue 3amady Ha 3akoHbl (OTOd(PPEeKTa W COOTHOUIECHUS
HeompeneaeHHocTH [eiizeHOepra, oOmpezesieHue BOJHOBBIX U KOPITYCKYJISIPHBIX
napaMeTpoB (POTOHA U MUKPOYACTHII.

Tema 3.4. ®u3uka aTOMHOTI0 s1APa

Teopusa. CoctaB atomHOro simpa. M3otonsl. flnepHble CUIbl. DHEPTUS CBS3H
aTOMHBIX sfep. CHeKTp DSHEPreTHYEeCKHX COCTOSHMM aTOMHOro sapa. lamma-
m3nydyeHue. PagmoaktuBHOCTh. PaanoakTuBHBIE TIpeBpaleHus saep. Anbga-, o6eTa-
pacnaj, raMMa-u3iydeHue npu anbda- u 6era-pacnagax. Helirpuno. MckyccTBennas
paguoakTUBHOCTh.  [lo3UTpoH.  DKCIEpUMEHTAJIbHBIE  METOJIBl  PErUcCTpaluu
3apsDKEHHBIX  YacTUIl. 3aKOH PaJUMOAaKTUBHOTO pacnaga. SaepHble  peakiuu.
DHEepreTUYeCKU BHIXO AEPHBIX peakiuid. Jlenenue saep ypaHa. SAaepHsiil peakTop.
Tepmosinepnas peakuus. [loryyeHne pagnoakTUBHBIX U30TOIOB U UX MCIOJIB30BAHHUE.
[TonsiTHE O 103€ M3ITy4YEeHHS U OMOJIOTMYECKOM 3allIuTe.

DJIeMEHTapHbl€  YacTUIlbl.  AHTHYAcCTULBI.  B3auMHble  mpeBpalleHUs
aneMeHTapHbiXx dactuil. DyHaameHTanbHbie B3auMojehcTBus. Kiaccudukarus
3J€MEHTApHbIX YacTUll. CIEKTPhI JIEMEHTAPHBIX YacTULl. JIeNTOHBI. AJIPOHBI, KBAPKH,
[JIFOOHBL.

Ilpakmuxa. Peuienue 3agad Ha TMPaBUIO CMEIICHUS NPU PATUOAKTUBHBIX
W3JIy4YCHUSIX W 3aKOH PAJMOaKTUBHOTO pacnaja. BpluuciaeHue  dHEpruu,
BBIJICIISIONICHCS B siiepHbIX peakiusax. CocTaBieHUE YpaBHEHUW TEPMOSIEPHBIX
pEaKUMM U ONPEAECTICHUE TPOAYKTOB 3TUX PEAKIIUH.

HUTorosoe 3ausiTue

KonTtponrsHas pabora.
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OPTAHU3AIIMOHHO-NTEJATOI'MYECKHUE YC/IOBUAPEA/IM3ALINA

IMPOI'PAMMDBI
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3aHATHUSA OpraHu3aIH MaTepual.
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2) Paznatounsie JJIEKTPOHHOMI
MaTepuabl HOYTHI
3) IIpe3enranus 5) lemoHcTparr
4) Caiir mathus.ru HOHHOC M
naboparopHoe
obopyaoBaHue
MoutekyIisipH KomOuHu 1) UudopmanmonHo- 1) YuebHo- 1) [MepcoHanbHBbII
ast pusnka poBattaz pelenTUBHBIN METOANYECKOE KOMITBIOTED
2) PenpoyKkTHBHBII nmocooue 2) TIpoekumonHOE
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M3JI0’KEHUE buznka» 3) Hdoctym K ceTH
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MIOUCKOBBII MaTepUaIbl 4) Hannuue
5) JIucTaHIMOHHBIN 3) [pesenTanuu 3JIEKTPOHHOU
4) Caiit mathus.ru TTOYTHI

5) JlemoncTpair
HOHHOE U
nabopaTropHoe
obopymoBaHHe
¢u3ngeckoro
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DnekTpo- KombGunu | 1) HudopmamoHHo- 1) VueGHo- 1)  Tlepco
poBaHHast . .
JMHAMHKA peLICTITHBHBIH METOAMYCCKOE HAJTbHBII
2) PerpoiyKTHBHBI# mocooue KOMIIBIOTED
3) IIpobaemuoe «DJIEKTPHUIECKOE 2) TIpoekunonHoOe
U3JI0KCHUE oJie. 3aKOoHbI obopynoBaHue
4) YacTu4Ho- [TOCTOSIHHOT'O TOKa, 3) Hdoctym K ceTn
ITOMCKOBBII «MarHutHoe nosie. | MaTEpHET.
5) JlucTaHIMOHHBIN JJIEKTPOMAarHUTHAsI 4) Hamaue
VHTYKITUS, 3JIEKTPOHHOU
«KonebaHus UBOTHBIY) | HOYTHI
2) Pa3ngarounbie 5) lemoncTparr
MaTepUabl WOHHOE U
3) [pe3enTanuu naboparopHoe
4) Caiir mathus.ru o0opyioBaHKE
(usnueckoro
KaOuHEeTa
Ontuka 1 KomOGumu 6) NupopmarmonHo- 1) VYuebHo- 1) TlepconanbHBII
KBaHTOBasI poBaHHas .
busnka pELENTUBHBIH METOTUYECKOES KOMITBIOTEP

7) PenpoyKTUBHBII

8) IpoGiemHoOe
U3JI0KCHUE

9) YacTHYHO- TOMCKOBBIM.

JIMCTaHITMOHHBIH

nocobue «OnrTuka.
KBanrtoBas
buzuKa»

2) Pasmatounble
MaTepUabl

3) Ipesenraryu
4) Caiir mathus.ru

2) IlpoexkunoHHOE
o0opyoBaHMe

3) Hocrym k cetn
urtepwe.

4) Hannuue
PIEKTPOHHOU
MOYTHI

5) Jlemon
CTPAaLlMOHHOE U
nmaboparopHoe
o0opyoBaHMe
(u3nIECKOro
KaOuHeTa
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