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IMosicHuTEILHAA 3ANTUCKA

dusmka, Kak Hayka o Hambojee OOMHMX 3aKOHAX TPHUPOILI, BHOCHT
CYIIIECTBEHHBIN BKJIQJI B CUCTEMY 3HaHUU 00 okpyskaromem Mupe. OHa pacKpbIBaeT
pOJIb HAyKH B SKOHOMHUYECKOM M KYJIBTYPHOM Pa3BUTHH OOINECTBA, CIIOCOOCTBYET
(bOpMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33pEHUS. SIBIISSICH OCHOBOM HAy4YHO-
TEXHUYECKOro mporpecca, pu3nKa MoKa3pBaeT T'YMaHUCTHYSCKYIO CYIIIHOCTh HAYYHBIX
3HAHWW, TOJAYECPKUBACT WX HPABCTBCHHYI II€HHOCTh, (OPMHUPYET TBOPUYECKHUE
CIIOCOOHOCTH y4aniuxcs. I'ymaHuTapHoe 3HaueHUE (PU3UKH COCTOMT B TOM, YTO OHA
BOOpY)KaeT 00YyYaromerocss Hay4YHbIM METOJOM TO3HAHUS, TO3BOJISIIOIIUM TOTydaTh
OOBEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MHUPE.

JlanHas mporpamma pa3paboTaHa Ha OCHOBE MPOTPaMM:

o «Dusuka» (pazpadboruuku: Jleyxuna N.I'., 'etmanckuii A.A., Ko3nos
C.A., nenaroru Ilentpa «Ilouck» - CtaBpomnons, 2016r.);

o «M36pannbie Bonpockl pusukm» (pazpadorunk M.A. CtpokoBa, negaror
nonoyiauTeNbHOr0 oopazoanus ['bOY Illkona Ne 46 - Mocksa, 2016r.);

o «Dusnka 1t BCex» (pa3zpadotunk TopexkoBa I'.K., memaror
nonoyiauTeNbHOrO oOpazoanus ['bOY Ilkona Ne 1454 - Mocksa, 2016r.).

HanpasjieHHOCTH IPOrpaMMbI

[Iporpamma «B rnybunax ¢usukmn» (nanee Ilporpamma) nMeer eCTECTBEHHO-
HAyYHYIO HaIpaBJIEHHOCTh, B CBS3M C 3TUM PACCMATPUBAIOTCS TPU aKTyaJIbHBIX
aCTieKTa N3y4eHUsI:

o TEOPETUUYECKUI: CoJiep KaHue IPOrpaMMbl pacCMaTPUBAETCSI KaK CPEACTBO
OBJIJICHUSI KOHKPETHBIMU (DU3NYECKUMU 3HAHUSIMU U YMEHUSIMU, HEOOXOAUMBIMHU IS
MPUMEHEHUS B TPAKTUYECKOM AESITEIbHOCTH U JIsl U3YYEHUS] CMEXHBIX JUCIMILINH;

. MPUKJIAAHON: COAEP)KaHUE MPOTPaMMbl PACCMATPHUBAETCS KaK CPEACTBO
NO3HAHMs OKPY)KAIOIIEr0 MHpa, C IOMOIIBIO KOTOPOIO OCYLIECTBIIIETCS HAYYHO-
TEXHUYECKUH IIPOrPeCC U Pa3BUTHE MHOIMX CMEKHBIX JUCLUIUINH;

o 00111e00pa30BaTENIbHBIN: COACPIKAHUE MPOTPAMMBbl PACCMATPUBACTCS KaK
CPEIICTBO PAa3BHUTHS OCHOBHBIX IMO3HABATEIBLHBIX IMPOIIECCOB, YMCHUS aHAIU3HPOBATh,
BBISIBIIATH CYITHOCTH W OTHOIICHHS, pa3pabaThiBaTh IUIAHBI JCHCTBUN W JelaTh
JIOTUYECKHE BBIBOJIBI, OMHPAsCh HA TaKWe AUCIUIUIMHBI, KaK MaTeMaTHhka, (pu3uka,
XUMMUSL.

AKTYaJIbHOCTH IPOrpaMMblI

AKTyaJ'IBHOCTB IIporpaMMbI O6yCJ'IOBJ'I€Ha TEM, UTO B HACTOAIICC BPCMA B
06H.ICCTB€ MOBBIICH HMHTCPEC K CCTCCTBCHHBIM HAyKaM. MHorue acnekThl
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COBPEMEHHOW  W3HM -  HAYYHO-TEXHUYECKUUW  IIPOTPECcC,  aBTOMATU3ALMSA
MPOU3BOJICTBA, OCBOCHHE KOCMHUYECKOTO TPOCTPAHCTBA W T.JA., HEMBICIUMBI 0e€3
ycrnexoB B oOnactu (pusuku. Ousnka - 3T0 OCHOBA TEXHUYECKUX HAayK. JHAHUS TIO
bu3HKe SABISAIOTCS HaYaIbHOU 0a30M A U3YUeHUS CIEIUaTbHBIX MPO(EeCCHOHATBLHBIX
JVCLIMTUIVH.

®dusnuka SABISETCS MOIIHBIM OpPYAUEM pPa3BUTHS HHTEIUICKTYAIbHBIX H
TBOPUYECKUX CIOCOOHOCTEHM oOydarommxcs, GOpMUPYET Yy HHUX MpeICTaBlIeHUE 00
OKPYXaIOIeM MaTepuaJbHOM MHUpPE, TOKa3bIBA€T TyMAHHCTHYECKYIO CYIIHOCTh
HAyYHBIX 3HAHWW, TMOAYEPKUBAET WX HPABCTBEHHYIO IIEHHOCTh, 3HAKOMHUT C
(bU3UYEeCKUMU OCHOBAMH COBPEMEHHOTO MPOU3BOJICTBA U TEXHUKHU.

Ilenaroruveckass uesiecooopasnocts Ilporpammbl cOCTOMT B TOM, YTO B
npouecce €€ peanu3alnuy, oOy4arolIMecsl OBJAJIEBAIOT TEOPETUYECKUMH 3HAHUSMU
OCHOBHBIX TMOHSATUH M 3aKOHOB (U3HMKH, YMEHUAMH peniarb (pU3nyeckue 3ajiayu
Pa3HOIO YPOBHS CJIOKHOCTH, HAaBBIKAMM MPOBEJCHUSA (PU3NUYECKUX SKCIEPUMEHTOB U
aHaJIM3a UX Pe3yJbTaToB.

Hosusna IIporpammbi

IIporpaMmoii penycMOTPEHBI HOBbIE METOJAMUKH IIPEIOIaBaHUsl, B TOM YUCIE -
rubpuaHoe oOydyeHue, OOydeHHE C HCHOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJIOTHUH,
HOBOBBEJICHUH B MAaTeMAaTHMYECKOW 4YacTH Kypca, YYHUTHIBAIOIINE TpeOOBaHUA,
NpEeNbABISIEMbIE OTAEIbHBIMU pa3jieiaMu (U3UKH, OJIMMIIMAJAMU IIKOJIBHUKOB U
KOHKYpPCAaMU Pa3jJu4YHbIX YPOBHEN.

B Ilporpamme mpemnyCMOTPEHO 3HAUYMUTEIBHOE YBEIMUYEHHUE AKTUBHBIX (HOpM
paboThl, HaINpaBJIEHHBIX HE TOJBKO Ha BOBJIEYCHHE OOYyYalOUIMXCS B HAy4YHO-
UCCIIEIOBATEIbCKYIO JIEATEIBHOCTh M O0O€cledeHHe MOHMMaHUs UMM (PU3HMUECKHUX
OCHOB OKpYXalollero Mupa, HO M Ha MpPUOOpPETEHHUE HABBIKOB M yMEHUU
CaMOCTOSITEIFHO HWCKaTh HOBYIO HWH(GOPMALMI0O W Pa3IWYHbIE TMYTH PELICHUS
bu3znyecKuX 3a/1a4 pa3HOTO YPOBHSI CJIOKHOCTH.

Hannas Ilporpamma uWCIONIB3yeT CHCTEMY B3aMMOCBS3aHHBIX 3aHSITHM,
BBICTPOEHHBIX B JJOTHYECKOM ITOCIEN0BATENBHOCTH M HANIPABICHHBIX HA AKTUBU3ALIUIO
MO3HABATENbHON cepbl 00YyJaromMXCsl MOCPEICTBOM NMPUMEHEHHUS pa3HOOOPa3HBIX
NEeAarornyeckux TEXHONOrHMid U (opM pabOThl, MHTETPUPYIOIIUX pPa3HbIC BHUJbI
NEATEITbHOCTH.

[Ipu peanuzamuu IlporpaMmbl HCHOJIB3YEeTCS TEXHOJIOTHS KPYMHOOJIOUHOM
noja4yv MHQMOpPMAIMU U TOTPYKEHUS B MPEAMET C MOCIEAYIOIIEH CaMOCTOSATEIbHON
POPaOOTKONM OCHOBHBIX BOIIPOCOB (PM3HUKH ITyTEM BBITOTHEHHS] KOHTPOJIBHBIX PabdoT,
TE€CTOB, OTBETOB Ha BOIIPOCHI.

Heas mporpamMmmbl: npuoOpeTeHUE 3HAHUNW 1O (U3UKE C HUCIOIb30BaHUEM
PasTHBIX HCTOTHHUKOB I/IH(bOpMM 1 COBPEMCHHIRIX, .} ﬂepeaaH Gepes [nanok 25.04.202410:01 GMT +03:00 / \
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TeXanomﬁ, pa3BUTHE  HWHTEIJICKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEH

00y4Jaromuxcs, BOCIUTAHUE JIMYHOCTH, TOTOBOM K PEIICHHIO 3a7a4, KOTOPhIE CTaBUT
HAYYHO-TEXHUYECKUU MIPOTPECC.

3amayu [Iporpammnbi:
Ooyuarowue:

- OBJIAJICHWE METOJIaMU U (POPMUPOBAHHE YMEHUHN pemiaTh (PU3NYECKHE U
DKCIIEPUMEHTAJIbHBIE 3a/1a4M, B TOM YKCIJIE U IOBBIIMIEHHOI'O YPOBHS CJIOXKHOCTH Ha
OCHOBE ITYOOKHX 3HAHUI MaTEMaTUKU U (PU3NUIECKUX 3aKOHOMEPHOCTEH;

- pacIupeHue u yriay0oaeHue MpeACTaBICHUH 0 BO3MOXHOCTIX(U3NIECKOTO
MHPOBO33PEHUS PU OMUCAHKUU SIBIICHUN U MPOLIECCOB OKPYKAOIIETO MUPA;

- dbopMHUpOBaHNE YMEHHI MPEACTABIATh MHPOPMALUIO B BHUJE TaOJIMII,
rpauKoB, CXeM, UCIIOJIb3Ys MIPU ITOM KOMIIBIOTEPHBIE MPOTPAMMBI U CPEJICTBA CETU
HNutepHer;

- dhopMupOBaHKE HABBIKOB MTyOJIUYHOTO BBICTYIIJICHUS.

Pazeusarowue:

- dbopmupoBaHue  (HUMYIECKOTO W  MATEMAaTHYECKOTO  MBINIICHUS,
HAaIMpPAaBJICHHOTO HA aHAJIU3 U ONKMCAHUE PUPOIHBIX MPOLIECCOB U SBJIICHU;

- pPa3BUTHE CIOCOOHOCTEHW CaMOCTOSTEIBHO MPUOOpETaTh U TMPUMEHSTH
3HAHUS, YMEHUS U HABBIKH;

- pa3BUTHE CIOCOOHOCTEM Y(PHEKTUBHOM pabOTHI B YCIOBUSAX OTPaHUUYCHUI
(Bpemsi, OTBOAMMOE Ha pEIIECHUE 3a/lay OJUMIIMAJbI, PECYpPChl JabopaTopuu Npu
BBITIOJTHEHUHU SKCIIEPUMEHTA);

- pa3BuTHEe yMEHHI 3((HEKTUBHOTO MCIIONB30BAHUS (PU3UYECKUX 3aKOHOB B
y4eOHOM ¥ MOBCEIHEBHOM JEATEIBHOCTH;

- dbopMupoBaHUE CIIOCOOHOCTEH BBIIBUTATh W JIOKA3bIBATH THUIOTE3BI
DKCIIEPUMEHTAIBHBIM ~ IyTeM, pa3padaThiBaTh CTPATETHUIO  pEIICHUs  3ajad,
MIPOTHO3UPOBATh PE3YJbTATHl CBOECH JECATEIBHOCTH, AHAJU3UPOBATh WU HAXOIUTH
pallMOHAJbHBIE CMOCOOBI  PEIHICHUs 3aJayd  MyTeM JeTalu3aldd  CO3JIaHHOU
MaTeMaTU4IeCKON 1 (HU3HIECKON MOCIIH;

- dbopmMupoBaHre HaBbIKA PePICKCUBHOM JAEATEIBHOCTU 3a CUET CUCTEMHOMN
paboThl MO TMOMCKY M YCTpPaHEHWIO OIMMOOK B PEHICHUH 3a7a4, B TOM YHCIE
IIOBBILIEHHOTO YPOBHS CJI0KHOCTH, @ TAK)KE 10 pACYETY ITOrPEIIHOCTEN IIOCTAaBICHHOT O
DKCIIEPUMEHTA.

Bocnumamenwvnuie:

- dbopMupoBaHHE CIMOCOOHOCTH K CaMOAHAIU3Y W KPUTUYECKOMY
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MBIINICHUIO,
- BOCIIUTAaHUE KAueCTB JIMYHOCTH, OOECHEUYMBAIOIIMX  COIHATBHYIO
MOOUJIBHOCTh, CIOCOOHOCTh MPUHUMATh CAMOCTOSATEIIbHBIC PEIICHNUS,

- (I)OpMI/IpOBaHI/Ie Ka4yCCTB MBbIIIJICHUA, HCO6XOI[I/IMBIX JJIA  agalTainyuy B
COBPCMCHHOM I/IH(I)OpMaHI/IOHHOM O6HI€CTB€;

- BOCITUTaHNE YOSKIEHHOCTH B BO3MOXKHOCTH MO3HAHUS 3aKOHOB MPUPOJIBI
U UCIIOJNB30BAHUS JOCTIDKEHMM (U3MKKM Ha 0OJlaro pa3BUTHA  UYEJIOBEYECKOM
MUMBUIIM3AIMKM; HEOOXOJMMOCTH  COTPYIHHUYECTBA B  MPOIECCE COBMECTHOTO
BBITIOJTHEHUSL 3a7a4, YBAXKUTEJIBHOTO OTHOIIEHUS K MHEHHUIO ONINOHEHTa IIpU
00CYXJIeHUH MPOOJIEM €CTECTBEHHO-HAYYHOTO COIEPHKAHUS; TOTOBHOCTU K MOPaJIbHO-
ATUYECKON OLICHKE MCIIOJIb30BAHUS HAYYHBIX JOCTHKECHUM, YyBCTBA OTBETCTBEHHOCTHU
3a 3aIIUTY OKPYKaroIleH CPebl;

- pPa3BUTHE UHTEPECA K HAYYHO-UCCIIEI0BATEIBCKOM IEATEILHOCTH.
OT1auvuTeIbHbIE 0COOEHHOCTH JAHHON MPOrpaMMBbl

Peanuzanus [Iporpammel ipeAnonaraet moAroTOBKY 0Oy4aronuxcs K y4acTUIO B
OJINMIMAZAaX U KOHKYpCaxX pa3jMYHbIX YPOBHEM.

bonbiias yacte BPCMCHH OTBOIUTCA HA PCHICHUC 3a/1a4, B TOM YUCJIC BBICOKOI'O
H IIOBBIIICHHOI'O YPOBHA CIIOKHOCTH.

[TporpaMmoii mperycCMOTPEHO MpOoBeIeHNE Ta00PaTOPHOTO MPAKTUKyMa IO BCEM
paznenaMm (QpU3MKH.

HporpaMMa BKJIFOYACT pa3acii «MaremaTtuka B (I)I/IBI/I"ICCKI/IX Imponeccaxy» Kak
HHCTPYMCHTA JJIA PCIICHUA (1)I/ISI/I‘I€CKI/IX 1 SKCIICPUMMCHTAJIbHBIX 3a/la4 Ha pa3IMYHbIX
9Tamax U3yuCHUs (i)I/I3I/IKI/I.

Bo3pacTHasi kaTeropusi 00y4aouuxcs mo nporpamme ot 15 1018 ner.

[IporpamMma mpeaHa3HaueHa ISl OOYJArOIIUXCS, MPOSBISIONIUX TOBBIIICHHBIHN
UHTEpeC K (Pu3uKe, TEMOHCTPUPYIONTUX TOBBIIICHHBIC aKaJEMUICCKHIE CITOCOOHOCTH B
00JacTH (PU3UKU U MATEMATHKHU.

Cpox peanu3aunmu nporpammel coctapisgeT 2 roga (144 gaca B rox). O6miee
KOJM4ecTBO yacoB 1o [Iporpamme cocrasisier 288 yacos.

DopMbI U PEKUM 3AHATHI

@dopMbl  OpraHM3alUU  JACSITEILHOCTH  OOYYaroONIMXCs:  WHIUWBUIyasbHas,
rpynmnosasi, GpoHTaIbHasl.

Ha 3anstusx npumensiercs nudpepeHnrupoBaHHbIN, HHIUBUAYTBHBIN MTOAXO0 K
KaxJ1oMy oOyudatromiemycs. HamonHsieMocTs rpymibl 10 15 yenoBexk.

3aHATUS OPOBOAATCSA 2 pa3a B Hejento no 2 yaca (2 paza no 45 MUHYT C
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nepepsiBoM 15 MUHYT).

Metoasbl 00y4eHust
ITo cmocoOy opranu3aiiuy 3aHATHH - CIIOBECHBIC, HATJISIHbIE, IpaKkTHuueckue. 1o

YPOBHIO ACATCIbHOCTH O6yllaIOHH/IXCH - O6’I>HCHI/ITCJIBHO-I/IJ'IJII-OCTpaTI/IBHLIG,
PCIPOAYKTUBHLBIC, YACTHUYIHO-IIOMCKOBLIC, HCCIICIOBATCIILCKUC.

Tunbl 3aHATHH: KOMOWMHUPOBAHHBIC, TEOPETUUYECKUE, TPAKTUYECKUE,
1a0opaTopHBIC, PENIETUIIMOHHBIC, KOHTPOJIbHBIE.

O)I(I/IllaeMble pe3yJabTaThl N CIOCOO0bI onpeacjaeHust uxX pe3yjbTaTUBHOCTH

OCHOBHBIM  PE3yJlbTaTOM  OOY4YEHUS  SABJISETCS  JOCTHXKEHHWE  BBICOKOM
KOMITETEHTHOCTH OOYYaroIIMXCcs B 007aCTH (PM3UKK U MATEMATUKHU, HEOOXOIUMOM TSI
MIPOJIOJKEHUS 00pa30BaHMs B TEXHUYCCKHUX By3aX.

O6pa3zoBarenbHbie pe3yabTaThl 00y4yeHus 1o [IporpaMmme npuBeeHbI B pa3jeiie
«ConepxaHue MporpaMMbD.

PyOGpuka «3HaTh/IOHUMAThY BKJIIOYAET TPEOOBaHUA K y4yeOHOMY MaTepuaiy,
KOTOPBIM YCBaMBAETCS U BOCIPOU3ZBOAUTCS oOydarommumucsa. OOyyaromuecs: J0JKHbI
MOHUMATh CMBICIT U3y4aeMbIX TOHSITHH, MPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YmeTh» BKIIOYaeT TpeOOBaHWS, OCHOBAaHHBIE Ha OOJEe CIIOKHBIX
BUJIaX JACSATEIBHOCTH, B TOM YHCIIE TBOPUYECKOM: CO3/1aBaTh 00OBEKTHI, OTIEPUPOBATH UMH,
OIICHMBATh YHMCJIOBBIE MapaMETpPhl MPOIIECCOB, MPUBOIUTH MPUMEPHI MPAKTUYECKOTO
UCTIONb30BAaHUSl TIOJMYYCHHBIX 3HAHWUW, OCYIIECTBIISITH CaMOCTOSTEIBHBINH TTOUCK
yueOHOM HHPOPMAIUH.

B pesynpraTe peanmsamuu [IporpamMmbl B 4acTH pealn3allid Pa3BUBAIOIINX
3a1a4, 00yJaroImecs

OyayT yMeTh:

o aHAJIM3UPOBATh U OMUCHIBATH MPUPOJIHBIE MPOLIECCHI U SIBIICHUS;

o CaMOCTOSITEJILHO MTPUOOPETATh U MPUMEHSTh CIICIIUAJIbHbIC 3HAHUS,

o paboTaTh B YCIOBUSIX OTPAaHUYCHU (BpEMsl, peCypChl);

o BBIJIBUTaTh M JIOKA3bIBAaTh THUIIOTE3bl HKCHEPUMEHTAIBHBIM MYTEM,

pa3pabaThiBaTh CTpPATETHIO0 pEIIeHHUs 3ajad, MPOTHO3MPOBATH PE3YJIbTAThl CBOEH
NeSITeIbBHOCTH, aHAJIM3UPOBATh U HAXOAUTh PAllMOHAJIbHBIE CIIOCOOBI pEUICHUs 3a]aun
NyTeM AeTaau3aluu, CO3JaHHOW MaTeMaTHYeCKON U (pU3NUECKON MOJIEIH.

Crnoco0bI onpeniesieHus1 pe3yJibTATUBHOCTH

[legarornyeckoe HaOIIOEHUE, TIENArOTMYECKUN aHAIU3 PE3YJIbTATOB PEILICHUS
3aJ1a4, pe3yabTaThl YUaCTHsI B KOHKYPCAX Pa3IMYHbIX YPOBHEM.

Buabl KOHTPOJISL: BXOJHOW, TIPOMEKYTOUYHBIN, UTOTOBBIMN.
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‘B xone peanuzauuu [IporpaMMbl MpPOBOJUTCS MPOMEXKYTOUHASI aTTECTAlUs B
dbopme TectoB. Ilo okoHUaHHMK OOyYEHMsI MPOBOJAUTCA UTOTOBas aTTECTAlUsl B BUJC

KOHTPOJILHOM paboTHI.
COAEPKXAHUE ITPOI'PAMMbI

Y4eOHblii (TeMaTHYECKHUIT) IJIAH.

1- il o1 00y4YeHust
KoaunyecTBo 4acoB
®opMbBI
No HaumeHnoBanue P
IlpakTu | arrecramum/
n/n pasjaeiia, TeMbI Bcero Teopus
Ka KOHTPOJIA
BBoaHoOe 3aHsiTHE 2 2
Pa3gen 1. MaremaTuka B
36 8 28
(usnyeckunx nmpoueccax
11 BekTopsl n nencTeus g ) 6 KOHTPOJIbHBIN
" | Hag HUMU TECT
KBanparuunas KOHTPOJILHBIN
12. P 8 2 6 P
byHKIMS TECT
Pemenune cucrem .
KOHTPOJILHBIN
1.3. | anreOpandeckux 12 2 10 P
o TECT
ypaBHEHUI
KOHTPOJILHBIN
1.4. | Tpuronomerpus 8 2 6 P
TECT
KOHTPOJILHBIN
Pa3nen 2. Mexanuka 48 10 38 P
TECT
KOHTPOJILHBIN
2.1. | Kunemarnxa 16 4 12 P
TECT
KOHTPOJILHBIN
2.2. | iunamuxa 20 4 16 P
TECT
KOHTPOJILHBIN
2.3. | 3aKOHBI COXpaHEHUS 12 2 10 P
TECT
Pa3pea 3. MoJjiekyasipHasi
yup 26 6 20
(pusuxa
MonexyIsIpHoO - KOHTPOJILHBIN
3.1, P 16 4 12 P
KHMHETUYECKasi TEOpus TECT
KOHTPOJILHBIN
3.2. | Tepmonnnamuka 10 2 8 B
TECT
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Pa3nen 4.
adnen 20 q 22
DJIeKTPOAMHAMMKA
4.1. | DneKTpuUecKoe mose 14 4 10 KOHTPOJIbHBIN
TECT
49 3aKOHBI IIOCTOSIHHOTO 16 4 1 KOHTPOJILHBII
TOKa T
Htorosoe 3ansTne 2 2 KOHTpOJIbHAA
pabora
Bceero 144 34 110

Conepxxanune y4eOHOro (TEeMATHYECKOTI0) IJIAHA.
1-i rog o0y4yeHnust
BBenenne
BBezaenue B nporpamMmy. MHCTpyKTax N0 TEXHUKE O€30M1aCHOCTH.
Paznen 1. MaTtemaTuka B pu3snuecKux npoueccax

YpoBeHb TNpeabsBICHUS MaTepuaiga O00eCleunBaeT ydaluMCsS BO3MOXHOCTD
CTPOUTh MAaTE€MaTUYECKHEe MOJeNu (U3MUYECKUX TPOIECCOB, a TaKXKe I0JydaTh
HE0OXOIUMbIE 3HAUCHHUSI U 3aBUCUMOCTH (PU3NYECKUX BETUYHH, TOCPEICTBOM PEIICHUS
Pa3IMYHBIX YPABHEHUM, HEPABEHCTB U aHAJIN3a rPaUKOB.

Oobyuaromuecst OyayT 3HATh:
- OCHOBHBIE CBOMCTBA BEKTOPOB U JICUCTBUSI HAJl HUMU;

- OCHOBHBbIE THUIBI (YHKIHOHAJIBHBIX 3aBHCUMOCTEH, rpadukoB ¢GyHKUMNA U
croco0o0B npeodpa3oBaHus rpaduKoB;

- crnocoObl HAaxOXKJIEHUST KOpHEW KBaJpaTHOrO YpPAaBHEHHUsS, PpELIEHUs
KBaJpaTHBIX HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE€ METO/IbI PEILIEHUS CUCTEM aNre0OpandyecKuX ypaBHEHU;

- OCHOBHBIE COOTHOLIEHHS B TPEYTOJIbHUKE U TPUTOHOMETPUUYECKHUE TOXKIAECTBA,
dbopMysbl IPUBEACHUS U 3HAYEHUS TPUTOHOMETPUYECKUX (DYHKIMHM JUIsl pa3sTuIHBIX
YIJIOB.

Oobyuaomuecst OyayT yMeTh:

- M300pakaTh BEKTOPHI HA YEPTEXKE, HAXOAUTh UX F€OMETPUUECKYIO CyMMY
rpapuUecKy U aHATUTUYECKH;

- M[IpOoCHUpPOBATH BCKTOP HA 3adHHOC HAIIPABJICHUC, HAXOAUTH BCINYHNHY
IIPOCKIKMKU BECKTOpPA,

- OIIPCACIIATH YI'OJI MCIXKAY ABYMS IIPOU3BOJIbHBIMH BEKTOPAMMU,

- pemarbh CUCTEMbI aJIreOpanyecKuX ypaBHEHHUI meTosioM ['aycca u MeToaoM
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TOUKA !'pocm
Kpamepa;
- YuTaTh W CTPOUTh TpaUKKU JIMHEWHOM, KBAAPAaTUYHOW, 0OpaTHO
MPOIMOPLMOHATIBHON 3aBUCUMOCTEN, JOTapU(PMUUYECKON U MOKa3aTebHON (DYHKIIMA,
TPUTOHOMETPUUYECKUX (DYHKIIMIA;

- HaXOJUTh BEPIIMHY Mapaloibl U €€ KOPHH, TOYKU TIepecedeHus ¢ rpapukomM
JIMHEMHOM 3aBUCHUMOCTHU;

- HAXOOuUTh CTOPOHbI M YIJbl B TMPSAMOYIOJbHOM H  IPOU3BOJIBHOM
TpeyroJibHUKE, MpUMeHsisi Teopemy [ludaropa u TeopemMmy KOCUHYCOB.

®opMbl 3aHATHH, UCIIOJB3yEMbIE ITPU U3YUEHUU TAHHOTO pa3iena:
- JICKUUOHHAS;

- TMPaKTUKYM IO PEUISHUIO 3a/1a4;

- nmaboparopHas paboTa;

-  UHAMBHIYyallbHas paboTa;

- TpynnoBas padora;

- UHJIUBUAYaJIbHAsl KOHCYJbTALIUS;

- TpYINIIOBas KOHCYJbTalUs;

- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopbI 1 1eCTBUSA HAJA HUMU

Teopus. TlonsTue BekTOpa, M300pakeHUEe BeKTOpa. JleHCcTBHUS HaJl BEKTOpaMH.
JnuHa m npoekuus BekTopa. CKAISIpPHOE MPOU3BEAECHUE BEKTOPOB M E€r0 CBOMCTBA.
Yron wmexny Bekropamu. [IpuMeHeHME CKalspHOrO MPOU3BEACHUS BEKTOPOB K
pelIeHnto (prU3nUecKux 3aaau.

Ilpakmuka. Pemenue 3a1a4 Ha HaXOXKIAEHUE CYMMBbI, PA3HOCTH, MPOU3BEACHUS
BEKTOpOB. HaxoxaeHue CKaJsSIpHOTO MPOM3BEIEHUS BEKTOPOB MW yIJla MEXKIY
BeKTOpaMu. Perienne puznueckux 3ajiay, CoAEpKalluX BEKTOPHbIE BETUYHHBI.

Tema 1.2. Kagpartuunas pyHKuus

Teopusa. Tlonarue ¢yHkIuM, cBoiicTBa Qpynkuuu. Kagpatnunas QyHkuus, ee
cBoiictBa u rpaduk. [loctpoenue rpaduka KBagpaTHUHON (PYHKIMU TPHU MOMOILIU
AJIEMEHTApHBIX TpeoOpazoBanuii. ['padux kBagpatuyHOW GYHKIMH C MOIYJIEM.
KBagparHelii TpexwieH W €ro KOpHH. Pa3jioxxeHue KBaJApaTHOrO TpexXuieHa Ha
MHOxuTenu. KeagparHoe ypaBHeHue. dopmyina KOpHEH KBaIpaTHOIO YpPaBHEHMS.
3aBUCUMOCTh KOpHEH OT auckpuMuHaHta. @opmynsl Buera. Pacnonoxxenune KopHei
KBaJIpaTHOTO TpexuwieHa. KBajmpaTHoe HepaBeHCTBO. ['padudeckuii METOj perieHus
KBaJIpaTHOTO HEPABEHCTBA. METO MHTEPBAJIOB.

Ilpakmuka. ccnenoBanne CBOWCTB KBaapaTuyHOW dyrakuu. [loctpoenne
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TOUKA !'pocm
rpa(b KOB KBaJJpaTU4HOU (pyHKIMU. PerieHue KkBaipaTHbIX YpaBHEHUI U HEPABEHCTB.

Tema 1.3. Pemenne cucrem ajredpaniecknx ypaBHeHHUit

Teopusa. Anrebpanueckoe ypaBHeHue. O61acTh onpezesieHus ypaBHeHus. Meron
Naycca u Kpamepa. llenbie panuoHanbHbie ypaBHEHHs. JIpoOHO palioHabHBIC
ypaBHeHus. Cucrtembl ypaBHeHUU. MppannoHanbHbIE YpPaBHEHUS M HMX CHCTEMBI.
YpaBHEHUs ¢ MOYJIEM U UX CUCTEMBI.

Ilpakmuka. Pemenue cucreM anreOpanyeckux YpPaBHEHUN pa3IMYHBIMU
METOIAMM.

Tema 1.4. Tpuronomerpust

Teopus. Tpuronomerpuyeckue GyHKIMH YHUCII0BOTO apryMeHTa
[IpeoOpa3zoBaHus TPUTOHOMETPUUECKUX BhIpakeHUH. CBOMCTBA TPUTOHOMETPUUYECKUX
(GYHKUHMNA: IEPUOIUYHOCTh, YETHOCTh, HEUETHOCTh, HEIPEPBIBHOCTb.

Ilpaxkmuxka. Pelienue 3a1a4 Ha CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIIUIA.
Paszpnen 2. Mexanuka

YPOBGHB MMPCAbABICHUA MaTCpualia obecrieunBaeT ydamuMcesa yMCHUE PCHIATh
3aJ1a4d  BBICOKOI'O M ITIOBBINICHHOI'O YPOBHS CJIOXHOCTH MW OSKCIICPUMCHTAJIBHO
IMPOBCPATH OCHOBHBIC 3aKOHOMCPHOCTH MCXaHUKMU.

Oobyuaromuecst OyayT 3HATh:

- OCHOBHBIE IOHSATHS MEXAaHUWKH: MATEPHAIbHAS TOYKA, OTHOCUTEIBHOCTH
MEXaHUYECKOTO JBWKECHUS, IIyTh, IIEPEMELICHUE, MTHOBEHHAsI CKOPOCTh, YCKOPEHUE,
Macca, MHEPTHOCTb, CHJla (Cuia TSDKECTH, CHJIa YIOPYIOCTH, CHJIa TPEHUs), BEC,
HEBECOMOCTb, UMITYJIbC, MHEpLUAIbHASL U HEMHEpLUaIbHAsl cUCTeMa OTcYeTa, paboTa
CUJIbl, IIOTEHUHAJIBbHAS W KUHETUYECKas JHEpPrus, aMIUIMTyAd, IIEpUOJ, YacToTa,
UHEpLUsl, MOMEHT UHEPLIUH;

- OCHOBHBIE 3aKOHbl MEXAaHWKH: 3aKOHbI HBIOTOHA, 3aKOH BCEMHPHOTO
TAroTeHus, 3akoH ['yka, 3axkoH KyioHa-AMOHTOHa, 3aKOH COXpAaHEHHUS HMITYJIbCa,
3aKOH COXPaHEHUS MOMEHTA UMITYJIbCA, 3AKOH COXPAaHCHUS U ITPEBPAILCHUS YHEPIUH;

- OCHOBHBIC IMPHUHIOUIIBI MEXAHUKHU: IMPHUHLOUIT OTHOCHUTCIBbHOCTH r aJIMJICA,
IMPpUHOUIT HC3aBHCUMOCTHU I[BI/I)KGHI/II\/'I, IMPUHOUIT COOTBCTCTBH,

- BO3MOXHOCTH IIPUMCHCHHA MCXAHHUKH: JIBHKCHHC HMCKYCCTBCHHBIX
CIIYTHHKOB IIOJI I[GI?ICTBHGM CHJIBI TSXKCCTU, 0aJITUCTHYECKOE ABHIKCHUC, PCAKTHBHOC
JABHKCHHUC, YCTpOﬁCTBO PaKCTHI, KHI[ MalllH 1 MCXaHU3MOB, IIOABCMHAA CHUJIa KPbLIa
CaMOJICTA,

- OCHOBHbIE  W3MEpUTEIbHbIE TMPUOOPHI U  METOAbl  BBIYUCICHUS
MOTPEIIHOCTEN U3MEPEHNN B MEXAHUKE;

- MCTOJbI pCHICHUSA OJIMMITMAAHBIX 3aaa4 110 MEXaHUKE.
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' O6yuaromuecsi OyIyT yMeTh:
- MPaBUJILHO OIMUCHIBATH U OOBSICHATH OCHOBHBIC MEXAHUUECKHE SIBJICHUS U
MPOIIECCHI, 1aBaTh TOUHbIEC ONPEACIICHHS] OCHOBHBIX MOHATHI MEXaHUKH;

- I/1306pa>KaTI) Ha YCPTCIKC IIPpHU PCHICHHUU 3a/1a4 HaAIIPpaBJICHUSA BCKTOPOB
CKOPOCTH, YCKOPCHUS, CUJIbI, UMITYJIbCA TCJIA,

- peliath 3aJauyd  Ha OMNPENCIICHUE CKOPOCTH, YCKOPEHHs, IYyTH U
MEPEMENICHUS] TPU PA3JIMYHBIX BHUJAX JIBUKEHHS, CKOPOCTM U YCKOPEHHS IpH
JBUKEHHUH TEJIA 10 OKPYKHOCTU C TOCTOSIHHOM IO MOJTYJII0 CKOPOCTBEO, MacChl, CHJIBI,
UMITYyJIbCa, pabOoThl, MOIIHOCTH, dHepruu, KIIJI, yckopeHuss cBOOOHOTO MajeHus 1o
nepuoy KojieOaHUM MasiTHUKA U JIp.;

- paccuuThiBaTh TOPMO3HOM IyTh, CWIbI, JEUCTBYIOLIME Ha TEJO,
JNBIDKYIIEECS C YCKOPEHHUEM, ONpPENeNaTb CKOPOCTb PpAaKeThl, HCIOJIb30BATh
KJIACCUUECKUW 3aKOH CJI0KEHHUSI CKOPOCTEW, a TakKe 3aKOHbl HbIOTOHA, BCEMUPHOTO
TATOTEHUsS, COXPAHEHUSI UMITYJIbCA, MOMEHTA UMITYJIbCA, SHEPTUH U JIP.;

- YUTaTh U CTPOUTH TpaUKH, BbIpAKAIOUIUE 3aBUCUMOCTh KHHEMATHYECKUX
BEJIMYMH OT BPEMEHUM IPU PaBHOMEPHOM, PABHOYCKOPEHHOM M KO0je€0aTeIbHOM
JBUKEHUSIX, CHJIbl YIIPYTOCTH NPU AePOPMALIUU U Ap.;

- U3MEPATh U BBIYUCIATH (U3UYECKUE BEITUUYMHBI: BPEMs, PAaCCTOSHUE,
CKOPOCTh, YCKOpPEHHE, MacCy, CHIIy, YKE€CTKOCTh, KOI(P(GUIIMEHT TPEHHUs, UMITYIhC,
paboty, momHocTh, KIIJ] MexaHu3zMoB, mepuoj; KojeOaHWN MasTHUKA, YCKOPEHUE
CBOOOTHOTO MAJICHUS,

- JenaTh BBIBOJABI 00 WM3MEHEHHHU (PUIUYECKHX I[apaMeTpoB M Xoja
dbu3rUecKoro mporecca U3 aHaiau3a rpapukoB, ypaBHEHUN U HEPABEHCTB;

- M0JIb30BAaThCS (PU3NUECKUMU NMMPUOOPAMU: MUKPOMETPOM, CEKYHIOMEPOM,
U3MEPHUTEIbHBIM IMIIMHAPOM, BeCaMH, TPUOOMETPOM, MOJBIKHBIM U HETOIBHKHBIM
OJIOKOM H JIp.;

- peumatb 3aaa4W BBICOKOI'O M IIOBBIIICHHOI'O YPOBHA CJIIOXKHOCTH IIO
MCXAaHHKC 1 OJIMMIIMAIHBIC 3ada4H.

(I)OprI 3aHﬂTHﬁ, HCIIOJIB3YCMBIC IIPpU U3YYCHHUU JAHHOT'O pa3aciia:

JEKIIMOHHAS;
- MHIUBUAYyalbHas paboTa;

- Ipynmnosas padora;

- UHAWBUIYalbHAasl KOHCYJIbTALUS;
- TpyNIOBas KOHCYJbTAIMS;

-  WTOTOBBIU TECT.
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' Tema 2.1. KunemaTtuka

Teopus. IlpsMOnVHENHOE pPABHOMEPHOE W PABHOYCKOPEHHOE JIBUKCHUE.
[Tpuniun otHocutenbHOCTH ["anunes. OTHOCUTENbHOE IBHKEHHE. Teopema CI0KEHUS
cKkopocTei. JIBukeHue Tena, OpomeHHOro Moj yriaoM K ropu3oHTy. KpuBosnHeliHoe
JIBWXEHHE. JIBM)KEHME MATEpUaJbHOM TOYKM 10 OKPYKHOCTH C TOCTOSIHHOM
CKOPOCTBIO. OcCHOBHBIC XapaKTEPUCTUKH BpaIllaTEIIbHOTO JIBHOKCHUS
(IEHTPOCTPEMUTEILHOE YCKOPEHHEe, IIepUoJl, YacToTa, YIJIOBOE TIEpPEMEIICHUE).
KonebarenbHoe NBMXKEHUE MaTepuaibHOM TOYKU. KnHemaTHdyeckue XapaKTEepPUCTUKU
KOJIe0ATEIbHOTO JIBMKEHUsS, TpadUKd HU3MEHEHHUS STHUX [apaMEeTpOB C TEYEHUEM
BpeMEHU. AHAJIOTUH BPAIaTeILHOTO U KOJIEOATETHHOTO JIBHKCHHUMA.

Ilpakmuxa. Penienue 3a1a4 Ha BBIYUCICHHE KHHEMATHYECKUX MTapaMeTpPOB MpH
PaBHOMEPHOM U PABHOYCKOPEHHOM JIBH>)KEHUH, a TAKKE TIPU JIBH>)KEHUU MaTEpUATbHON
TOYKH TI0 OKPYXHOCTH M KojeOaTenbHOM ABMKEHUU. HaxoxeHue cpenHeil CKopocTu
IpU  HEPABHOMEPHOM  JIBUKEHUU.  BBIYMCIEHHWE  MIHOBEHHBIX  3HAYEHUH
KMHEMATHYeCKUX TapaMeTpoB KosiebaTenpbHOro aBmxkeHus. [loctpoeHue rpaduxos
3aBUCUMOCTEW KHHEMAaTHYECKUX TTapaMeTPOB OT BPEMEHH U aHAJIU3 ATUX TPaUKOB JJIst
pa3IMYHBIX BUJOB JIBUKEHUS MAaTE€pUAIbHOW TOYKU. BbIUKCIEHHME CKOPOCTH,
JAJTbHOCTHU, BBICOTHI MOJbEMAa M BPEMEHH IMOJETa Tejia, OPOIIEHHOTO MOJl YIJIOM K
TOPU30HTY.

Tema 2.2. Ilunamuka

Teopusi. OCHOBHBIE TOHATHS AVMHAMUKHA MaTEPUAJIbHOM TOYKH (ILUIOTHOCTB,
Macca, cuia). iHepuuaibHble 1 HeMHEpLUUaIbHbIE CUCTEMBI OTcUeTa. 3akOHbIHbIOTOHA.
ITpsimast u oOpaTtHas 3agaud  MexaHMKU. Buael cun  (ynpyroctu, TpeHws,
conpoTuBieHus). 3akoH Bcemupnoro tarotenus. 3akonbl Kemnepa. Kocmuueckue
CKOpocTH. JIBM>KEHHME Tena MO HAKJIOHHOW IUIOCKOCTH. Tpenue, 3akoH Kymnona-
AmonTOHa. Ympyrocte u aedopmarnuu, 3akoH [yka. J[mHamumka BpaliateiabHOTO
nBrokeHus. OCHOBHOM 3aKOH BpalaTeIbHOTO JBIKEHUSA. MOMEHT HWHEPIUH.
OCHOBHbIE TOHSATHUA CTATUKU (MOMEHT CHWJIbI, IUIEUO CHJIBI, TOYKA OIOPHI, LIEHTP
BpauieHus). Buasl paBHOBecuil Tena (yCTOMYMBOE, HEYCTOMYMBOE, O€3pa3IuyHOE).
VYcnoBue paBHOBecus Telna, IEHTp Macc. [laBieHue (TBepable Tena, KUAKOCTU U rasbl).
3akoH Ilackans u 3akoH Apxumena. YcioBue IulaBaHus Ted. J(MHamuka
K0JI€0ATEIbHOTO IBUYKEHUSI MaTEpUAIbHON TOUKHU.

Ilpaxmuxa. HaxoxneHue mIoTHOCTH TeJla U CPpeIHEH TIIOTHOCTU CMECH (CILIaBa).
Pemrenue 3agau Ha pacuer pa3nMYHO poja cuil. Permenue npsimMoit 1 oOpaTHOM 3amaun
MEXaHUKH IS TOCTYyNaTeJbHOIO0 W BpallaTeabHOro JABWKeHHs. OmpenelieHue
YCKOpPEHHUs Tejla MPHU ABHKEHUM I0J] JCHCTBUEM HECKOJIbKMX cuil. IlocTtpoeHnue u
aHaiau3 rpaMKoB 3aBUCUMOCTEN CUJIbI TPEHUSI, CUJIbI TSKECTH U CUJIbl YIIPYTOCTH OT
CYIIECTBEHHBIX MapaMeTPOB MEXaHUYECKON cucrtembl. OmnpeaeneHue MOMEHTOB
WHEPIIUU TeJ pa3IndHol ¢hopmbl. Beruncnenue mapaMeTpoB MEXaHUYECKONW CHCTEMBI B
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ycno'BHH paBHOBecHs. PemieHne 3agay TUIPOCTATUKH W ONPEACIICHUE YCIOBUU

TIJIaBaHUS Tel.
Tema 2.3. 3aK0oHBI COXpaHEeHHSA

Teopusa. mnynbc Tena. 3aKOH COXPAaHEHUS UMITYJIbCA. 3aMKHYTasl CHCTEMA.
PeakTuBHOE IBMXKEHHE. YCTPOUCTBO pakeThl. YpaBHeHHMEe Memepckoro. dopmyna
[{uonkoBckoro. Mexanuueckasi pabora. MomHocTb. [loTeHIIManbpHast 1 KHHETUYECKas
sHeprus. KoHcepBaTMBHBIE M JUCCUIIATUBHBIE CHIIBL. KHHeTHuYecKkas JSHEprus
BpaIAIONIErocs Tena. 3aKOH COXPAaHEHHUs SHEPTUU B MexaHuke. [IpocTeie MexaHnu3Mbl
u ux KII. IIpeBpamenus sneprun. MOMEHT UMITyJbCca. 3aKOH COXpPAaHEHUS MOMEHTA
uMItyJbca. Kunernueckast sHEpIrHs BpallarolIerocsi TBEPIOTO Tea.

IIpakmuka. OnpeneleHne HUMIyJIbca Tela W 3aMKHYTOW CHCTEMBI TeEll.
IIpumeHeHne 3aKOHA COXpAaHEHUs UMILYJIbCAa M BBIYHCICHUE KHHEMATUYECKUX
XapaKTEPUCTHUK AJI1 peajbHbIX CUCTEM W MPOLECCOB (B3pPbIB, yAap, CTOJKHOBEHHE).
Pelenre 3a1a4 Ha 3aKOH COXpaHEHHUs IOJHON MEXaHUYECKOU dHEpPruu. Beruncienue
NOTEHUUAIBHON SHEPTUH TENA B MOJIE TSHKECTU U YIIPYTO Ae(OPMUPOBAHHOMN MPYKUHBI.
Pacuet pabotsl, MmomHocTH 1 KIT/l paznuunbix MexaHn3MoB. Beruncienue napameTpos
BpAIaTEJIbHOIO JBWKEHUS C MPUMEHEHUEM 3aKOHA COXPAHEHUS MMITyJbca. Pemenne
KOMOMHHMPOBAHHBIX 33/1a4 Ha IPUMEHEHUE 3aKOHOB COXPAHEHUS B MEXaHUKE.

Paznen 3. Mosiekyasipuas pusznka

YpoBeHb TpeabsIBICHUS MaTepuaia 00ecleYrBaeT yJalluMcsl periath 3aJadyn
MOBBIIIICHHOTO YPOBHS CJIOXHOCTH M JKCIEPUMEHTAIbHO TPOBEPATH OCHOBHBIC
3aKOHOMEPHOCTH MOJICKYJISIPHOUN (PU3UKH.

Ooyuaromuecst OyayT 3HATh:

- OCHOBHBIE MOHATHS MOJIEKYIIPHON (PU3UKHU: TEIUIOBOE JIBUKEHHUE YACTHII;
MacChl M pa3Mepbl MOJIEKYJ; HWACAIbHBIA Tra3; W30TEPMUYECKHUM, HN30XOPHBIN,
u300apHBIA W aauabaTHBIA TPOIECCH; OpPOYHOBCKOE JIBIDKEHHE; MOJSIpHAs
TEIUIOEMKOCTh; TemIieparypa (Mepa cpeiHeld KHHETHYECKOW HHEPruu MOJEKYN);
HEOOPATUMOCTh TEIJIOBBIX IMPOILIECCOB; KOJIMYECTBO, TEIUIOTA, BHYTPEHHSISI SHEPTUS;
HACHIIIICHHBIE W HEHACHINIEHHBIE TMaphl; BIAXHOCTh BO3AyXa; AaHU30TPOIHUSA
MOHOKPHUCTAJIJIOB, KPUCTAJUTMUECKHE W aMmMOpdHBbIC TeNa; yNpyrue M IIACTHYECKHE

nedopMmaruy;

- OCHOBHBIE 3aKOHBI MOJICKYJISIPHOW (U3HKUA: OCHOBHOE YypaBHEHUE
MOJIEKYJISIPHO-KUHETUYECKOM TeOpuH, ypaBHeHUE MenzeneeBa-KinanelpoHa, cBs3b
MEXKIy IapaMeTpaMH COCTOSHMS ra3a B H30MpOLEeccax, IEPBOE M BTOPOE HAYAIO
TEpMOJIMHAMHKH, YpaBHEHHEe Maliepa, ypaBHeHue Ilyaccona;

- CyTh OCHOBOIOJIAraloIMUX OIBITOB MOJICKYJISIPHOM (PU3UKHU: OIBITOB
[ITepna, Ileppena, Jlamepra, Ixoyns, Menneneea u Knaneripona, [lapins, boins u

Mapmuorra, ['eii-JIroccaka, Kapuo u ap.
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- BO3MOXKHOCTH TIPUMEHEHHS MOJICKYJSIPHOW (U3UKHU: HCIOJIb30BAaHUE

KPUCTAIIJIOB U APYTUX MAaTEPHAIIOB B TEXHUKE, TETUIOBBIC IBUTATENN U UX IPUMEHEHHUE
Ha TPAHCIIOPTE, B JHEPTETHUKE W CEIHCKOM XO3AHUCTBE, METOJBI MPO(PMIAKTUKH H
OOpBOBI € 3arpsI3HEHUEM OKPYIKAIOIIEH Cpebl;

- OCHOBHBIE U3MEPHUTEIHHBIE TPUOOPHI MOJIEKYISIPHON (DHU3HUKH.
Ooyuaromuecst OyayT yMeThb:

- MPAaBWIbHO OMKCHIBATh U OOBIACHATH OCHOBHBIC SIBIICHUSI W MPOLIECCHI
MOJEKYISIpHON  (U3MKH, JaBaTh TOYHBIC OINPENEICHUS] OCHOBHBIX TMOHSTUN
TEPMOJAMHAMUKY;

- M300pakaTh HA YEPTEKE 3aBUCHUMOCTH OCHOBHBIX TEPMOJIMHAMHYECKUX
napaMeTpoB B U30Mpolieccax;

- pemarh 3aJadyd Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJIIPHOM MAacChl C
MCIIOJIb30BaHUEM OCHOBHOTO YPAaBHEHUSI MOJIEKYJIIPHO-KUHETUYECKOW TEOPHUM Tra3oB,
ypaBHeHUsI MeHneneeBa-Knaneipona, cpegHel KHHETUYECKOM SHEPTUU Xa0TUYECKOTO
JBYKECHHUS MOJIEKYJT U TEMIIEPATYPbl, MOBEPXHOCTHOTO HATSIKEHHUS KUJIKOCTU U
[1apaMeTPOB YIPYTUX CBOMCTB MaTepUAJIOB;

- paccuntbiBath KIIJI TemnoBeiX nBurateneid, paboTy raza, BHYTPEHHIOIO
HHEPTHUI0 U KOJMYECTBO TEIUIOTHI B U30MPOIIECCaX U aiiadaTHOM Ipoliecce Ha OCHOBE
MEePBOT0 Hayaja TePMOJAMHAMUKHY;

- YUTaTh M AHAIM3UPOBATH TIPaQUKH, BBIPAKAIOIIKE CBSI3b MEXKIY
TEPMOAMHAMHYECKAMHU TMapaMeTpaMyd M BBIUYUCIATH paboOTy C MOMOUIbI0 Trpaduka
3aBHCHMOCTH JJaBJIEHUSI OT 00bEMA;

- OMpENeNATh  OKCIEPUMEHTAIIbHO  TapaMeTpbl  COCTOSIHMS — rasa
(TemniepaTypy, oObE€M U JaBIEHUE), MOAYJb YNPYrocTH maTepuana, KodPQhUiIreHT
MOBEPXHOCTHOTO HATSKEHUS )KUIKOCTEH;

- M0JIb30BaThCS (PU3UUECKUMU TIPUOOPAMU: TICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOM, MAHOMETPOM;

- peuiatb 3adda4W BBICOKOI'O M IIOBBIIICHHOI'O YPOBHA CJIIOKHOCTH IIO
MOJIGKy.H}IpHOI\(JI (1)I/ISI/IK€ " OJIMMITMAIHBIC 3aa4H.

DopMblI 3aHATHH, UCIIOJIb3yEMbIE ITPY U3YUYEHUN JAHHOTO pa3iena:
- JIEKIMOHHAS,

- WHIMBUIyalbHas paboTa;

- rpynmnoBas padora;

- WHAVBUAYyaJIbHAs KOHCYJIbTALINS;

- IPYNIOBAasi KOHCYJIbTALMs,

- KOHTpPOJIbHAs paboTa;
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\ Teopus. OCHOBHBIE TOJIOKEHUSI MOJICKYJSPHO-KMHETUYECKOM TEOPUU U HX

onbITHBIe OOOCHOBaHuA. [uddy3us u OpoyHOBCKoe IBMXeHHE. B3anmonericTBue
aTOMOB M MOJIEKYJ BellecTBa. Macca u pa3mepsl MoJiekyi. [locTtossHHass ABoranpo.
JlnHaMU4eCcKHUe U CTaTUCTHYECKHUE 3aKOHOMEPHOCTHU. BeposTHOCTh coObITHSI. MuKpo-
U Makpoonucanue (usmyeckux cucreM. CpenHue 3Ha4eHUS (PUINYECKUX BEIUYUH.
Pacrnipenenenue kak croco0 3a/laHust COCTOSIHUS cucTeMbl. Pacnipeaenenne MakcBesia
u bonpumana. OmnsiT Iltepna, Ileppena, Jlamepra. Mpeanbnslii ra3. OCHOBHOE
YpPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPHUM HIICaIbHOIO raza. Temmneparypa u ee
u3MepeHne. AOCOIOTHBIN HyJIb TEMIIEpaTyphl. Y paBHEHUE COCTOSTHUS UICATLHOTO rasa
KakK CJIEJICTBME OCHOBHOI'O YPABHEHUS MOJIEKYJIIPHO-KUHETUYECKON TEOPUU Ta30BH €TI0
YaCTHBIE CJIy4au JJIsl IOCTOSSHHOM TeMIepaTyphl, MOCTOSHHOTO 00beéMa U MOCTOSTHHOTO
napiienus. PeanbHbie raszel. YpaBHenue Ban-nep-Baansca. Cpeansis ajimHa cBOOOHOTO
npobera. ArperatHble cOCTOSHUST UM (a3oBble mepexonbl. HaceimeHnHsie u
HEHACBHILIECHHBIEC Mapbl. 3aBUCUMOCTb JABJICHUSA U IUIOTHOCTU HACBIIIEHHOTO Iapa OT
TEMIEPATYpPbl. 3aBUCHUMOCTh TEMIIEPATYPhl KHUIIEHUS JKUJIKOCTH OT JABJICHHUS.
Kputnueckasa temneparypa. @a3oBble NMEPEXOAbl U AHArPAMMa COCTOSIHUS BEILIECTBA.
[Ipoueccel KOHAECHCAIMA U UCHIAPEHUS] B IPUPOAE M TEXHUKE. BiaxXHOCTH BO3ayXxa.
Touka pocel. Ilcuxpomerp. I'mrpomerp. CBoiicTBa NOBEPXHOCTH KUJIKOCTEM.
[ToBepxHocTHas 3Heprud. [loBepxHocTHOe HaTskeHue. CMauumBanue. Kanusuisipasie
sieHns. CTpoeHUE KPUCTALIOB. AHHM30TpONUs KpuctamwioB. [lomumopdusmer.
MoHokpucTamiibl U NOJUKpUCTAUIbl. [IpocTpaHCTBEHHAst pelierka. JJIeMEHTapHas
sueiika. Cummetpus KpuctawioB. [ledexTs! B kpuctaax. O0pa3oBaHUE KPUCTAIIOB B
NpUpoJiec M TOoJydyeHHe HuX B TexHuke. CrocoObl yHpaBleHUS MEXaHWUYECKUMU
cBOicTBaMU TBepAbIX Tein. [loHsATHE O JKMIKMX KpucTaiaXx. AMopdHBIE Tena.
Hedbopmarmu. Hampspkenue. MexaHudeckue CBOWCTBA TBEPABIX TEN: YIPYTrOCTh,
MPOYHOCTh, IUIACTUYHOCTh, XPYNKOCTh. Jluarpamma pactskenus. CoznaHue
MaTepuaoB ¢ HEOOXOUMBIMU TEXHUUECKUMU CBOMCTBAMH.

Ilpakmuxa. Pacdyer MHUKPOCKOIHYECKHMX M MAaKPOCKOIIMYECKHX IapamMeTpOB
peanbHbIX CHUCTEM (CKOPOCTh MOJIEKYJ, TeMmIepaTypa, MAaBlI€HUE, KOJIUYECTBO
BEILIECTBA, YUCJIO MOJIEKYN). Pemenue 3ana4 Ha ypaBHeHne MenaeneeBa- Kianeiipona
U Ta30BbIe 3aKOHBI. [locTpoeHne rpaguKkoB U30MPOILIECCOB U MX aHAIU3. Beuncinenue
napamMeTpoB  KUAKOCTEH W TBepabix Ten  (mMoayns  FOHra,  yaiuHeHUs
nehOpMUPOBAHHOTO Tefa, Kod(h(HUIMEeHTa MOBEPXHOCTHOTO HATSKEHUS, BIAKHOCTU
BO3/yXa U Jip.). Pellienre ka4eCTBEHHBIX U PACUETHBIX 3a/1a4 Ha KaNWJUIAPHbIE SIBIICHUS
u ($a3oBbIe IEPeXoabl, aHAIH3 (Ha30BBIX TUATPAMM.

Tema 3.2. Tepmoaunamuka

Teopus. TepMonMHAMHYECKUI TOAXO0M K M3YyYEHUIO (U3MYECKUX IMPOIIECCOB.
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TepMOJ:[HHaMquCKHe napaMeTphl COCTOSAHUSA Tela. BHyTpeHHss s3Heprus tena. [lepsoe

Hayajo TepMoaAnHaMuKu. TepMoauHaMudeckoe onrcanue Ga3oBbIX MEPEX0/I0B,aHAIN3
(ha30BBIX IIPEBpaIIEHUN C IHEPTETUUECKON TOUKH 3peHus. PaboTa ueanbHororasa npu
u3MeHeHun ooObema. [IprmeHeHue mepBOro Hayajaa TEPMOJMHAMHUKH K Pa3IMUHBIM
TEIUIOBBIM TPOIIecCaM, COBEPIIAEMbIX HaJl UACATbHBIM ra3oM. AradaTHBIN mpolecc.
TenmoeMKOCTH Ta30B NPU  TOCTOSHHOM JAaBJCHUHW M IIOCTOSSHHOM OOBEMe.
TennoeMKOCTh TBEpABIX TeJl. TeruioBple MamUHbL. [IpuHIUI OEUCTBUSA TEIIOBBIX
npuratenen. [{ukn Kapuo. KIIJ[ TemioBoro nBurareiiss U MyTH €ro IOBBIIICHUS.
JIBurarenb BHyTPEHHETO CTOPAHUS.

[TapoBas u razoBas TypOHUHbBI. PeakTHUBHBIE ABUTATENN. XOJIOAWIbHBIE MAILIMHBI.
Ponb TEnnoBbIX MallMH B Pa3BUTHM TEIUIOPHEPIETHKU M TpaHcrnopTa. TeruioBbie
MaIIuHBI U 0XpaHa npupoasl. OOpaTuMbie U HeoOpaTHMbIe TIpoliecchl. HeoOpatumocTs
TEIUTIOBBIX MPOLECCOB. BTOpOI 3aKOH TEPMOAMHAMUKH U €r0 CTATUCTUYECKUA CMBICIL.

Ilpakxmuxa. Pacdyer TepMOAMHAMHUYECKUX IapaMETPOB pPEAJbHBIX CUCTEM B
pPa3IMYHBIX COCTOSIHUAX. TepMoaMHamMU4ecKui aHanu3 (Ha3oBbIX MPEBPAIICHU.
DHepreTuueckrue COOTHOIICHUS TPU HUCMAapeHuu (KOHACHCAIMH), ILJIaBJICHUU
(kpucTaymu3anuu) BelmiecTBa. lIpuMeHeHMEe NEepBOro Hayala TEPMOAMHAMHUKUA K
OMMCAHUIO TPOLIECCOB HAJ WICaJbHBIM Ta30M, pacueT IapaMeTpOB ra3a B 3THX
npoieccax. Beruncinenne KIIJ[ TemioBbix MamuH (B TOM YHCIE€ U HUJCATbHBIX),
paboTalmux M0 pa3uvHbIM [HKIaM. KadecTBeHHbIE 3aJauyd HAa BO3MOXKHOCTb-
HEBO3MOXKHOCTh CO3/IaHMsI «BEUHOTO nBUTaTeNsi». Pacuer addekTUBHOCTH pabOTHI
XOJIOAWJIBHBIX YCTAHOBOK.

Paznea 4. DiiekTpoanHaAMHUKA

YpoBeHb MpenbsBICHUS MaTepuaia O0eCleuuBaeT Yy4yalluMCS BO3MOXKHOCTH
pelIaTh 33/1a4d MOBBIIMIEHHOTO YPOBHS CIO0KHOCTH M AKCIEPUMEHTAIBHO MPOBEPSThH
OCHOBHBIE 3aKOHOMEPHOCTH AJIEKTPUYECTBA U MAarHETU3Ma, a TAKKE K0JIeOATEIbHBIX U
BOJIHOBBIX MPOLIECCOB.

OOyuarmuecst OyAyT 3HATH:

- OCHOBHBIE TTOHATHS JIEKTPUUECTBA U MArHETU3Ma: SJICKTPUUYECKUH 3aps/l,
AJEKTPUYECKOE W MAarHUTHOE TIOJS, HANPSKEHHOCTh, Pa3sHOCTh MOTEHIMAJIOB,
HaNpsHKEHUE, JIEKTPOEMKOCTb, TUIEKTPUUECKAS] TPOHULIAEMOCTD, CTOPOHHUE CHIIBI U
OJIC, marHuTHasT WHAYKUWS, MArHUTHBI TIOTOK, MAarHuTHas MPOHHUIIAEMOCTh,
HaNpsH>KEHHOCTh MArHUTHOTO TTOJIS.

Oo0yuaromuecs OyxyT yMeThb:

- IMPpaBUJIbBHO OIIMCBIBATH U OOBSACHATHL OCHOBHBIC SIBJICHHUS H IMPOLHCCChI
QJICKTPOANHAMUKH, JaBaTb TOYHBIC OIpCaCICHHUA OCHOBHBIX MOHATUM
SJICKTPOMArHCeTrU3mMa.

®opMbl 3aHATHI, UCIIOJIb3YyEMbIE IPU U3YUYEHUH JAHHOTO pa3jiena:
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- JICKIIMOHHAS;

- WHVBUIyaIbHAs padoTa;

- rpynmnoBas padora;

- VWHIUBUyalIbHAs KOHCYJIbTalNS;
- IPYIIIOBasi KOHCYJIbTAUS;

- WUTOTOBBIN TECT.

Tema 4.1. JiiekTpuyeckoe moje

Teopus. 3akOoH COXpaHEHUs DJEKTPUUECKOro 3apsiaa. TouyeuyHwbli U
pacripeneneHublil 3apanbl. 3akoH Kymona. Onektpuyeckoe mojie. HamnpsskeHHOCTb.
JIuHUM HANPSHKEHHOCTH. OJIEKTPUYECKOE II0JI€ TOYEUYHBIX 3apsaoB. OgHopoaHOE
aneKkTpuyeckoe noiie. [10Tok HalpsHYKEHHOCTH JIEKTpUdecKoro noiid. Teopema I'aycca
U ee MPUMEHEHHE I pacuera 3IEKTPUUecKuX nojeil. PaboTa 3nekTpuyeckoro mosms
npu nepeMenieHuu 3apsaaoB. [lorenunan. Hanpsbkenne. CBsi3b MEKy HAIIPSKEHUEM U
HaIpsHKEHHOCTHIO. [IpOBOAHMKM B 3JIEKTPUYECKOM IHOJIE. DJIEKTPUYECKAss €MKOCTb.
DIIEKTPUYECKAsi EMKOCTb IIJIOCKOTO KOHJIEHCAaTOopa. J{u3ieKTprudeckas MpoOHUIaeMOCTb.
DHeprus 3JIEKTPUIecKoro nois. [IoTHOCTE dHepruu. M3neKTpruKu B JJIIEKTPUYECKOM
nosie. MexaHu3M MNOJSPU3aUUN TUAIEKTPUKOB. DJEKTPEThl M CETHETORJIEKTPHUKHU.
[Tre30nmexkTpuueckuii 3h(PeKT U ero UCoab30BaHUE B TEXHHKE.

Ilpakmuxka. PenieHne KaueCTBEHHBIX 3a/1a4 MO AJIEKTPOCTATUKE (JIEKTpU3alIus,
npoBojsue chepsl), 0ObICHEHHE HAOMIOJAEMBIX 3JEKTPUYECKUX sBIEHUM. Pacuer
CWJIBl B3aUMOJCHUCTBHUS JJEKTPUYECKUX 3apsA0B, E€MKOCTH, 3apsAla U DSHEPIUH
koHaeHncaropa. I[loctpoenne rpadukoB 3aBUCHMOCTEN 3JEKTPUYECKUX HapaMeTpoB
3apSKEHHBIX T€J OT KOOPJAWHAT.

Tema 4.2. 3aK0HBI IOCTOAHHOI'0 TOKA

Teopus. YcnoBusi CyILIECTBOBaHUSI MOCTOSSHHOrO Toka. (CranuoHapHOe
ANEKTPUUYECKOE MOJE. DNEKTPUUECKHUE IIENU C MOCIEI0BATEIbHBIM U MapauieIbHbIM
COCIMHEHUSIMU  TMPOBOJHUKOB.  OJJEKTPOABMXKYIIas cuia. 3akoH Owma s
HEOJHOPOJHOTO y4yacTka menu u aiusi nonHod uenu. [IpaBuna Kupxroda. Pacuer
PA3BETBIICHHBIX DJICKTPUUECKUX IIENed, CMENIaHHbIX COEJUHEHUM MPOBOJHUKOB.
[IyHTHI ¥ JOMOTHUTENBHBIC COMPOTUBIICHUA. PaboTa W MOIMHOCTH TOKA. 3aKOH
Jxoynsa-Jlenua.

DnexTpudecknuil TOK B MeTajutax. OCHOBHBIE MOJIOKEHUS JIEKTPOHHON TEOPHUHU
MPOBOAMMOCTH MeTauioB. CKOpOCTh YIMOPSAOYEHHOTO JBUKEHHUS DJIIEKTPOHOB B
IIPOBOJHUKE. 3aBUCUMOCTh CONPOTUBIIEHUS OT Temmeparypbl. CBEpXIPOBOJIUMOCTb.
ONEeKTpUYecKuid TOK B  IOJYIPOBOJHUKAX. ODIJIEKTPUYECKAsT IPOBOAUMOCTD
HOJIyTIPOBOJHUKOB U €€ 3aBUCUMOCTb OT TeMIlepaTypbl U ocBeuleHus. CoOcTBeHHas U
pUMECHasi MPOBOJAUMOCTD MOJYIPOBOAHUKOB. TepMo- U (oTOpe3nucTopsl.
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[IpuMeneHne MOMYNPOBOAHUKOBBIX TMpuOOpoB. Tpurrep kak asyemeHT OBM.

HHTerpanbHble CXEMbl. OJEKTPOHHAs 3MHUCCUA. BonbT-aMIiepHas XapaKTEpUCTUKA
Iuo/a. OJEKTPOHHbIE MYyYKM H HMX CBOMCTBA. OJEKTPOHHO-JIyuyeBass TpyOkKa.
DJIEKTPUYECKAA TOK B PAacTBOpPax M PaCIUIaBaX JSJIEKTPOIUTOB. 3aKOH 3JIEKTPOJIU3A.
Onpenenenue 3apsiaa  2yekTpoHa. IIpuMeHeHHWe  3JEeKTpoJiu3a B TEXHHKE.
DJIEKTPUYECKUA TOK B razax. HecaMOCTOSITENBHBIN M CaMOCTOSITENIbHBINA pa3psibl B
razax. Buasl caMocTOSITeNIbHOTO pa3psjia (TSI, HCKPOBOM, KOPOHHBIHN, TyTOBOK).
[Tonarne o mmasme. MI'Jl-reHeparop. DneKTpuuecKuii TOK B BaKyyMe. BakyyMHbIN
VO U TPUOJ. DIEKTpOHHO-1IydeBast Tpyoka. OnbiT Moddpe-Musnnkena.

Ilpakmuxa. Pacyer CONPOTUBIEHUSA IMOCIENOBATEIBHOIO, NApPaUIEILHOIO H
CMEIIAHHOTO COEIMHEHUSI MPOBOJHUKOB. BhIUHCIEHNE MaACHUS HAINPSHKEHUS, CUIIbI
TOKA, BBIACIIIEMOM MOIIIHOCTH B IIEIIM ITIOCTOSIHHOIO TOKa. PacdeT CIIOKHBIX Henei ¢
nomornipto mpaBuia  Kupxroda. IloctpoeHne u  aHanu3  BOJIbTa-aMIIEPHBIX
XapaKTEPUCTHUK PE3UCTOPOB, PACTBOPOB U MOITYNPOBOJHUKOB.

HTorosoe 3ansitue
KoHnTtponpHas padbora.

Y4eOHbIH (TeMATHYECKHUIl) IJIAH.
2-i roa 00y4eHust

KosnuecTBo 4acoB
dDopmbI
Ne HaumeHnoBanue P
IIpakTu | arrecranuun/
n/n pasjaeJia, TeMbl Bcero Teopusn
Ka KOHTPOJIsI
BBojaHoe 3ausaTHE 2 2
Pa3znea 1. MaTtemaruka B
30 8 22
(usnyeckux nmpoueccax
Tpuronomerpusa KOHTPOJBbHBIA
141 P P 6 2 4 P
TECT
Jlorapudmuueckas u .
KOHTPOJILHBIN
1.5. | mokazarenpHas 8 2 6 p
TECT
byHKINH
IIponszBogHas KOHTPOJBbHBINA
16| P 8 2 6 P
TECT
Hurerpan KOHTPOJBbHBINA
17. P 8 2 6 P
TECT
Paznea 2.
52 12 40
DJIeKTPOAMHAMMKA
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\ | MaraurtHoe noie KOHTPO/IbHbI
2.1. 14 4 10
Tect
DIEeKTpOMAarduTHas KOHTPOJILHBIN
22, P 18 4 14 P
WUHTYKIUS TECT
DJIEKTPOMAarHUTHBIC KOHTPOJILHBIN
23, P 20 4 16 P
KOJ1€0aHNs U BOIHEL TECT
Pa3nen 3. Onruka n
58 16 42
KBaHTOBas pusuka
BomnHoBas ontuka KOHTPO/IbHbIN
3.1. 14 4 10
TecT
I'eomeTpuyeckas KOHTPO/IbHbIN
3.2. 14 4 10
OITHUKA TecT
dusznKa aToma KOHTPO/IbHbIN
3.3. 14 4 10
TecT
du3uka aTOMHOTO KOHTPOJILHBIN
3.4, 16 4 12 P
saqpa TECT
KOHTPOJIbHAS
Htorosoe 3aHsaTHe 2 2 P
pabora
Bcero 144 38 106
Conep:xanne y4e0HOro (TeMaTu4eCcKoro) mjiaHa.
2-#i rog o0y4eHust
BBoanoe 3ansatue. Benaenue B IIporpammy. HMHCTpykTak 1O TeXHHKE
0€30I1aCHOCTH.

Pasznen 1. MaremaTuka B U3HMYECKUX IIPOIIECCaXx.

YpoBeHb TMpeabsBICHUS MaTepuaja OO0ecleurBaeT y4YalluMCS CTPOUTH
MaTEeMaTUYECKUE MO (U3MUECKHUX MPOIECCOB, a TAKKE IMOJydaTh HEOOXOIUMBIC
3HAUEHUS W 3aBUCUMOCTU (DH3NYECKUX BEIUYHH, MIOCPEJACTBOM PEIICHUS PA3TUIHBIX
ypaBHEHUI, HEPABEHCTB U aHANIN3a IPAPUKOB.

Ooyuarmuecs OyayT 3HATh:

- OCHOBHBIE COOTHOILIEHHS B TPEYTOJIbHUKE U TPUTOHOMETPUYECKUE TOXKIECTBA,
dbopMysbl IPUBEACHHS U 3HAYCHUS TPUTOHOMETPUUECKUX (DYHKIMHA JJIS Pa3THIHbIX

yTJIOB;

- CBOICTBA JIOTApU(PMUIECKON 1 TTOKA3aTEIbHOM (PYHKIINU U X TPaPUKH;

- METOAbl peUIeHUs JoTapu(MUYECKUX M TOKa3aTelIbHBIX YpaBHEHUN
(HepaBEHCTB);

- TIOHATHS MPOU3BOJTHON U IEPBOOOPA3HOM;

- OCHOBHBIC (hopMyJIbl T depeHITUPOBAHNS U MTHTETPUPOBAHUSI.
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\ - mpeoOpa3oBbIBaTh  TPUTOHOMETPUYECKHE  BBIPAKCHHS M BBIPAKCHUS,

coJieprKallye JorapuQmel;

- peuarb IIPOCTENIINE TPUTOHOMETPUYECKHE, MIOKA3aTeJIbHbIC 151
JorapuMUYECKUE YpaBHEHUS U HEPABCHCTBA,;

- HaxOJUTh TMPOM3BOAHYIO, a TaKXKe IMPOMEXKYTKH 3HAKOIMOCTOSHCTBA U
MOHOTOHHOCTH Pa3JIMYHBIX (QYHKIINA;

- peuaTtb SKCTPEMAJIBbHBIC 3a/la41i MCTOAaAMU MATEMATHYCCKOI'O aHAJIN34a,

- HaxOJHTh NIEPBOOOPA3HYIO (MHTETPAN) PA3TUYHBIX JJIEMEHTAPHBIX PYHKIINHA U
IUIOLIAIb KPUBOJIMHEWHOMW TPAIIELHUH.

®opMbI 3aHATHIA, UCITOJIb3yEeMbIC TIPH U3yUYEHUH JAHHOTO pa3/ena;
- JIGKIIMOHHAS;

- TMPaKTHUKYM TI0 PEIICHHIO 33]1aY;

- nmaboparopnas paboTa;

- WHIUBHIyalbHAs paboTa;

- Tpynnoas padora;

-  WHAWBHUIyaJIbHAS KOHCYJBTAIINS;

- TpyNmnoBasi KOHCYJIbTAIIUS;

- KOHTPOJIbHBIM TECT.

Tema 1.4. Tpuronomerpust

Teopus. ['padpuxu TPUTOHOMETPUUECKUX GyHKUIHH. OOpatHble
TpUroHOMeTpuueckre  (QyHkiuu. TpuroHomerpuueckue  ypaBHEHUs.  Buubl
TPUTOHOMETPUUYECKUX YPaBHEHUH, OCHOBHBIE METOJbl MX pemieHus. OTOop KopHEH.
3anuce pemieHus. TpUroHoMeTpruueckue HepaBeHCTBA.

Ilpaxmuxa.  Iloctpoenne  rpaUKOB  TPUTOHOMETPUYECKUX  (PYHKIIHIA.
[IpeoOpazoBanue BBIpaXEHHH, COAEpXKAUUX OOpaTHbIE TPUTOHOMETPUUYECKHUE
¢bynkuuu. PelieHne TPUrOHOMETPUYECKHX YPABHEHUN W HEPABEHCTB Pa3IUYHBIMU
MeTonamu. OTOOp KOpHEH TPUTOHOMETPUUYECKUX YPABHEHU.

Tema 1.5. Jlorapudpmudeckasi u nokasarejabHass QyHKIMH

Teopusa. llokazarenbHass ¢yHKIMS W ee cBoiicTBa. Jlorapudmsl, cBOHCTBa
aorapudmoB. Jlorapupmuyeckas QyHkiuss U ee cBoicTBa. [loTeHuupoBaHue u
jgorapudmMupoBaHue.  Pa3nmuunbie  cmOCOOBI  pEMICHHUS ~ TOKA3aTeNbHBIX |
JorapuMUYECKUX YPAaBHCHHUNA. Y paBHEHUS, CBOISIIHNECS K TTOKA3aTeIbHBIM H

norapupmuyeckum. Cructemsl ypaBHeHU. HepaBeHCTBa, coepxkariye moka3aTelIbHbIE
u jorapumudeckue GyHKINH.

Ilpaxmuxa. TlpeoOpa3oBaHue BbIpaKeHH, conepxarmnx morapudmer. Pemenne
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norapudmuyecknx ypaBHeHui. Pemenue norapupmMuyeckux ypaBHEHUN 1 HEPABEHCTB.

Meton paunonanu3auuu. Mcnonp3oBaHuE CBOMCTB (YHKUMM IIpU  pEIICHUU
JorapuMUYECKUX U TOKa3aTeIbHBIX YypaBHEHMH U  HepaBeHCTB. CHUCTEMbI
MOKA3aTeJIbHbIX U JOTapU(PMUUYECKUX YPABHEHUM.

Tema 1.6. IlpousBoanas

Teopus. CkopocTh IpOTEKaHUs Ipouecca. MraoBeHHast ckopoctb. KacarenpHas
Kk rpadpuky ¢dyukmuu. [lonstue o mpeaenpHoM nepexone. Ilpenmen, ero cBoiicTBa,
3ameuarenbHbie  npenensl. [lpowsBognas. duddepennman. HenpepblBHOCTE U
muddepenunpyemocts GyHkuuii. [IpaBuia BerunciaeHust npou3BoaHbIX. [Ipon3BoaHbIe
pa3nuuHbIX QyHKUUN. BTopas nmpousBogHas; ee MexaHnueckuil cMbici. [IponsBoaHbie
BBICIIMX TOPSAKOB. YpaBHEHHE KacaTelbHOM K rpaduky ¢yHkuuu. llpunoxenue
MIPOU3BOIHOM K HccaenoBanuio GyHkumid. McciaenoBanne pyHKITMU HA MOHOTOHHOCTb.
JloctaTouHoe ycioBue 3kcTpeMyma. Hanbosbliiee 1 HauMeHblee 3HaueHUs QYHKIUU
Ha MPOMEKYTKE (KOHEUHOM U OeckoHeuHOM). lcmonb3oBaHWe MNPOU3BOAHON B
duznyeckux 3amayax.

Ilpakmuka. Pemienue 3amad Ha HaxoXJIeHUE mnpenesioB. Haxoxuaenue
MIPOM3BOJIHBIX TIPOCTBIX M CIOXKHBIX (yHKIUH. PemeHue 3amad Ha wHcclie0BaHUE
(GbyHKIIUH Ha MOHOTOHHOCTG. PelrieHue 3a1au Ha HaXOXKJIEHUE SKCTPEMYMOB (DYHKITHH.
Haxoxnenue acumntoT rpadgukoB. Pemenre 3a1ad Ha HAXOXACHUE HAUOOJBIIETO U
HAaWMEHBIIIEr0 3HaUYCHUS (PYHKIIMU Ha OTPE3Ke, PEIICHHE 3a1a4 Ha ONITUMH3AIUIO.

Tema 1.7. UuTerpanu

Teopus. TlepBoobOpasnas u ee cBoiictBa Heomnpenenennsiit unrerpai. [lpasuna
HaXO0XKJIEHUS IEPBOOOPA3HBIX, HEMOCPEICTBEHHOE NHTEIPUPOBAHNE, UHTEIPUPOBAHUE
0 4YacTaMm, nojctaHoBka. Ilimomans KpuBOIWMHEWHOW Tpanenuu. OnpeaeneHHbIH
uHTerpan u ero cBoMctBa ®opmyna Herorona-Jleitonuna. IlpubmmkenHoe
BBIUKCIICHUE OIPEACIICHHBIX MHTErpanoB. [Ipunoxenuss wHTErpano. BeraucineHnue
wioniaged M 00beMOB TeoMeTpuueckux ¢uryp. Mcmonmp3oBaHue wuHTErpaia B
bu3nYecKnX 3a/1a4uax.

Ilpaxmuxa. Pemenue 3agad Ha HaXOXJIEHHUE IepBooOpasHoi. HaxoxkaeHue
HMHTETPAJIOB Pa3IMYHBIMU MeTojaMH. PerieHue 3agady Ha BBIUMCIICHUE ILIOIIAAN
KPUBOJIMHEWHOW Tpamnenuu, Ha HaX0XJIeHHe 00bEMOB I'€OMETPUUECKUX Tell. Pelienue
(bU3UYECKHX 32724 IMPU ITOMOIIY HHTErpaa.

Pa3zgeu 2. JiiekTpoaAMHAMHUKA

YPOBGHB NpCaABABIICHHUA  MaTCpHalla o0OecreynBaeT ydqamuMcesa  pCloaTb
3aJaYUIIOBBIICHHOI'O YPOBHA CIIOKHOCTU M JOKCIICPUMCHTAIIBHO IIPOBEPATH
OCHOBHBLIC  3aKOHOMCPHOCTH  JJICKTpHUYCCTBA H Mar"u€Tui3ma, a TaKXeE
KoJIeOaTeNIbHBIX U BOJIHOBBIXIIPOICCCOB.

Oo0yuaromuecs OyayT 3HATh:

- OCHOBHBIC IIOHATH TeOpHH BHeKTpOT Mepefat vepes Avanok 25.04.2024 10:01 GMT +03:00 / \

06729f27-ac8e-45M-a9ba-5d97e3dcd7d —
SJICKTPOMArHUTHAs ~MHAYKIMS, CAMOHHIYKIIUS, 1D, CBOMQBILEE \.—_l-

22 /



TOUKA !'pocm
BBIHYKJICHHBIC KOJICOaHMS; KOJeOaTebHBIM KOHTYpP; MEPEeMEHHBIH TOK; pPE30HAHC,

AJIIEKTPOMAarHuTHasi BOJIHA; MHTep(depeHuus, aucrepcus, AUPpaKus, MOJSIpU3aLMs
AJIEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI BJIEKTpUYECTBA M MarHetusma: 3akoH KynoHa, 3akoH
COXpaHEHHs 3apsiga, 3akoH OMa s HEOAHOPOAHON M TOJIHOW LENu, MpaBuia
Kupxroda, 3akon buo-Casapa-Jlamnaca;

- OCHOBHBIC 3aKOHBbI TCOPHH OJJICKTPOMArHUTHBIX KoJeOaHWii M BOJIH: 3aKOH
3HCKTpOMaFHHTHOﬁ WHAYKIUW, 3aKOHbI OTPaXXCHHA, IPCIOMIICHHA W IMOTJIOLICHHA
QJICKTPOMAIrHUTHBIX BOJIH, ITOCTYJIATBI TCOPHUHU OTHOCUTCIIbHOCTH,

- CyTh OCHOBOIIOJIATAIOIINX OIBITOB JJICKTPOJUHAMUKU: ONBITOB DpaHKINHA,
BoubThl, Kynona, Oma, AMnepa, @apanes, ['epua;

- BO3MOXHOCTM  IPAKTUYECKOIO  IPHUMEHEHUS  SABICHUM W 3aKOHOB
AIIEKTPOJUHAMUKH: SJIEKTPOM3MEPUTENbHbIE MPUOOPHI, MAarHUTHas 3aluCh 3BYKa,
AIIEKTPOHHO-JIy4eBasi  TpyOKa, MOJYNPOBOAHUKOBBIA  JHOJ, TEPMOPE3UCTOP,
TPAH3UCTOP, TEHEPaTOp IMEPEeMEHHOI0 TOKa, CXeMa paJuoTeleQOHHON CBS3H,
WHIYKIIMOHHAS CBapKa, TpPaHCHOPMaTOPHI;

- OCHOBHBIE W3MEPHUTEIbHBIC NPUOOPHI DBIEKTPOJUHAMHUKHU: OCIHIIIOrpad,
MYJIBTUMETP, TEPMOPE3UCTOP;

- METOJbI PEIICHUS OJIMMIINAIHBIX 33424 10 SJCKTPOIUHAMUKE.
Oo0yuaromuecs OyayT ymMeThb:

- TPaBUIBbHO OIIMCBIBATH U OOBSACHATHL OCHOBHBIC SBJICHHUS U IMPpOHCCChI
QJICKTPOANHAMUKH, JaBaThb TOYHBIC OIIpCACIICHUA OCHOBHBIX MOHSATUH
SJICKTPOMArHCTHU3Ma,

- pemiaTh 3a/Jadyd Ha 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsifa, 3aKOHBI
Kynona, Oma, npasuna Kupxroda, Jlenna, 3akoH 3J€KTpOMarHUTHOM MHAYKIIMH; Ha
JIBH>KCHHUE U PAaBHOBECHE 3aPSKEHHBIX YACTHI] B AJIEKTPUUECKOM U MArHUTHOM MOJISIX;

- BBIYUCIATH HAMPSXKEHHOCTD, HANIPSKEHUE, CUITY TOKA, Pa00TY3JIEKTPUIECKOTO
TI0JIS1, DJIEKTPOEMKOCTh, MArHUTHYIO MHAYKIMIO, cvity JIopeHa, ciiryAMiiepa, a Takxke
napaMeTpsl Koe0aTeTbHOTO KOHTYpa U 3JIEKTPOMAarHUTHON BOJIHBL

- 1/1306pa>1<aT1> N YUTaTb OJJICKTPUYCCKHUC MLCIIHM, 3aBHUCHUMOCTH OCHOBHBIX
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napaMeTpOB KOJIE0ATEIbHOT0 KOHTYpa OT BPEMEHU;

- CTPOUTH BEKTOPHBIC TUATPAMMBI JJICKTPUUECKHUX KOJICOaHHI;

- ONpEAENATh  JKCIEPUMEHTAIBHO  IAapaMeTphl  JJIEKTPUYECKHX  LIETIEH,
IIPOBEPATH UX HCIPABHOCTb; U3MEPSATH MapaMeTpbl 3JIEKTPUYECKOIO M MarHUTHOTO
noJiel; Moxy4arh Ha ocIuiorpade KapTHHY 3JEKTPUUECKUX KoJeOaHud u (QUrypsl
JIuccaxy;

- MONb30BaThCA (U3MUECKUMHU MPUOOpAMU: aMIEPMETPOM, BOJBTMETPOM,
MYJIbTUMETPOM, OCUMAIUIOrPaoM, TEHEPATOPOM 3IEKTPUUECKUX CUTHAJIOB;

- pfiaTthb 3aJda4H 110 JICKTPHICCTBY, MArHCTHU3MY, KOJICOAHMSM MOBBIIICHHOTO
YPOBH:A CIIOKHOCTH U OJIMMITNA/IHBIC 3aJ1a9U.

DopMbl 3aHATHH, UCIIOJIB3YEMBbIE ITPU U3YYEHUU JJAHHOTO pa3ena:

JICKITMOHHAS,
- UHAMBHIYyaJbHas paboTa;

- rpymnmosas paboTa;

- WHIUBUIyaJdbHas KOHCYJIbTAITHS;
- TpYIIOBAas KOHCYJIbTAITHS;

- WTOTOBBIN TECT.

Tema 2.1. MaruuTHoe noJie

Teopus. MarauTHOE B3aUMOJICMCTBUE TOKOB. MarHuTHoe noJje Toka. MaruurHas
uHAYKUus. JIuHum MarHuTHOM HHAYKUMK. MarauTHelil notok. Cuita Amnepa.lIpuHnun
JEUCTBUS DIEKTPOU3MEPUTENBbHBIX TprOOpoB. ['poMroroBoputens. Cuna Jlopenra.
JIBWOKEHME JJIEKTPUYECKUX 3apsAJ0B B JJIEKTPUYECKOM W MAarHUTHOM  IOJISX.
YckopuTenn 3apsiKeHHBIX dYacTull. Macc- crnektporpad. MarHuTHbIE CBOWCTBA
BELLECTB. DJIEKTPUUECKUN JBUTATEND IOCTOSIHHOTO TOKA.

Ilpakmuxa. BpluncieHne WHAYKUAA MArHATHOTO TIONS JUIS  Pa3JIMYHOMN
KoH(pUrypanuu mnpoBOAHUKOB. Pacuer cunbl Ammnepa u JlopeHna, mapameTpoB
TPACKTOPUU 3apsSHKCHHBIX YacTULl B MarHMTHOM mnoJie. KauecTBEeHHOE omnucaHue
SABJICHUM, CBA3aHHBIX C MArHUTHBIM TIOJIEM B BELIECTBE.

Tema 2.2. JjIeKTPOMATHUTHASI HHIAYKIUSA

Teopua. SIBnenue  dyekTpoMarHUTHOM  uMHAyKIuu. OJC  umHAyKUuUu.
MHyKIMOHHOE 3JIEKTPUYECKOE T0JIE. 3aKOH 3JIEKTPOMAarHUTHOM MHIyKUuuu. [IpaBuiio
Jlenma. BuxpeBoe »snekTpuueckoe TMmoje. OIEKTPOAMHAMHYECKUNW MHUKPO(DOH.
Camounnykuus. WMuayktuBHOCTh. BinsHue cpeabl Ha MHIYKTUBHOCTb. OJHEPIHUs
MarHuTHoro mousigd. IlnoTHocTs sHepruu. OTHOCHUTEIBHOCTbh AJIEKTPUUECKOTO U
MArHUTHOTO NoJIeH. [[TOTHOCTh 3HEPTUM MArHUTHOTO TOJIS. DJNEKTPUUECKHUI TEHEPATOP
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IOCTOSHHOT'O TOKA.
IIpaxmuxka. PellieHre KaYECTBEHHBIX M PACUETHBIX 3a]1a4 M0 3JIEKTPOMArHUTHOMN
uHayKuuu. Beruncnenne OJIC caMOMHIYKIIMHU, SHEPTUU 3apSHKEHHOM KaTyIIKA M
MarHUTHOTO MOJISI.

Tema 2.3. DjieKTPOMATHUTHBIE KOJIe0OAHUS U BOJHbI

Teopus. KonebaTenpHOe NBHXKEHHE W KojeOatenbHas cucrema. CBOOOIHBIC
KoJieOaHUs B HACAIBHBIX KOJIeOATEIbHBIX CHCTEMax. [ apMOHMYeCKHe KoJieOaHus.
[lepron, wyacrora, amIuIuTyaa, (a3za rapMoHWYECKMX KoJjiebanui. [lpuHumm
cynepno3uiiuu. I'paduueckoe mpeacTaBieHUe rapMOHUUYeCKuX Kojebanuid. CloKeHne
rapMOHHUYECKHUX KojeOanuii. Bektopureie nquarpamMmmel. Herapmonudeckue koiaeOaHms.
CBoOO/HBIE DJIEKTPOMATrHUTHBIE KoJjeOaHusi B KoHType. [IpeBpamienuwe sHepruu B
KoJjiebaTeapHOM KoHType. CoOCTBEHHAsl yacToTa KojeOaHui B KOHTYpE. 3aTyXaroliye
ANEKTPUYECKUE KOJeOaHUsl. AHAIOTHUS DJICKTPOMATHUTHBIX U AJIEKTPUUYECKHUX
Kosebanmii. ABTokoe0anus. [ eHepaTop He3aTyXxaronux Koiedanuii (Ha TPaH3UCTOPE).
Breinyk/ieHHbIe  dnekTpuueckue  konebanus. [lepemennsnii  Tok. ['eHepatop
MEPEMEHHOr0 TOKa. J[eMCTBYyIOIINE 3HAUYCHHS HANPSIKEHUN U CHIIbI TOKA. AKTUBHOE,
€MKOCTHO€ M HHIAYKTHUBHOE CONMPOTUBIICHUA. 3aKOH Oma ISl SJIEKTPUUYECKON Lenu
NepeMEHHOr0 ToKa. Pe3oHaHc HampsokeHUH W TOKOB. CHOCOOBI  TOYYCHUS
HerapMOHWYeCKUX Kosiebanuit. Tpanchopmarop.

DJIEKTPOMATHUTHOE TIOJIE. OJJEKTPOMAarHUTHBIE BOJHBI M CKOPOCTh HX
pacnpocTpaHeHusl. YpaBHEHUE BOJIHBI. OTpakeHue, MperoMieHue, UHTepdepeHLms,
TUQPAKIKs, NOJAPU3ALUSA 3JIEKTPOMArHUTHBIX BOJH. DHEPIUs 3JIEKTPOMArHUTHON
BOJIHBI, 00BEMHAsI IUIOTHOCTh 3Hepruu BojiHbl. M300perenue panno A.C. IlonossiM.
[TpuHun paavoTeneOHHOW CBS3M, MOIYJSLMUS U JeTekThupoBaHue. I[lpocreiimumii
panuonpueMHuk. Pagunonokanus. Tenesunenue. Passurue cpeacts cesasu B Poccun.

[TocTynarel TEOpPUM OTHOCUTEIBHOCTH OifHIITEHHA. OCHOBHBIE CJEACTBUA
TEOPUU OTHOCHUTEIIBHOCTH U HX JKCIIEpUMEHTalbHas IMpoBepka. CKOpPOCTh cBETa B
BAKYyME€ Kak IpeelibHasl CKOPOCTh Nepefayn curHaina. MiMmyibc, S3HEPTUsS U Macca B
PEIATUBUCTCKON JUHAMUKE.

Ilpakmuka. llocTpoeHre BEKTOPHBIX IHAarpamMMm 3JIEKTPUYECKHUX KOJIEOaHUI.
Pacyer mnapaMeTpoB 1enmM NEPEMEHHOTO TOKa (EMKOCTHOIO UM HMHIYKTHUBHOTO
CONMPOTUBJICHU M MOIIHOCTH TNEpPeMEHHOro Toka). Pemenwe 3agad 1o
AIIEKTPOMArHUTHBIM KOJIEOaHUSIM M BOJIHAM, pacyeT Kod3pduuueHTta Tpanchopmanuu.
KauecTBeHHOE 1 uncnenHoe onucanue 3(p(HEeKToB TEOPUN OTHOCUTETBHOCTH.

Paznen 3. OnTuka. KBanroBasi u siiepHasi pusuka

YPOBeHI) MNPCABABICHHUA MaTCpHajia o0OecrieynBaeT ydamumces peuiaTh 3aJlavuu
IMOBBINICHHOI'O YPOBHA CJIIO)KHOCTH M O3SKCIICPHUMCHTAJIIBHO IIPOBCPATH OCHOBHLIC
3aKOHOMCPHOCTH OIITUKH, aTOMHOM (1)H3I/IKI/I )41 (1)I/IBI/IKI/I ATOMHOTI'O sgapa.
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' O0yuaromuecsi OyAyT 3HATh:
- OCHOBHBIC TTOHSTHUS ONTUKH: CBET, TUH3A, 36PKAI0, MHUMOE 1 JICHCTBUTEIHHOE
n300paxxkeHue; uHTepPepeHirs, Tubpakiuus U Moaspu3aus cBeTa; AUPPaKIMOHHAS
perieTKa, 30HHas TUTACTHHKA,;

- OCHOBHBIC TIOHATHS KBAaHTOBOW (DM3WKHU: TEIUIOBOE H3Iy4YCHHE, aOCOIIOTHO
yepHOe Teno, KBaHT, (GoToH, (ororddekr, cTanmoHapHOE COCTOSHHUE, H30TOI,
KBaHTOBAaHHUE M IUCKPETHOCTD, ACOPOIMIICBCKas JUTMHA BOJIHEI, SIIPO, HEUTPOH, MPOTOH,
SJICPHBIA PEAKTOP, CYCTUHK U JICTEKTOP YACTHII U JP.;

- OCHOBHBIE 3aKOHBl ONTHKHU: 3aKOH OTPAXEHUS W NPEIOMIICHHUS CBETA,
ypaBHEHUE TOHKOW JIMH3BI M CQEPUUECKOro 3epKajia, YCIOBHE MaKCUMYMOB U
MUHAMYMOB HWHTEPGEPEHIIMOHHOW © JAU(PPAKIIMOHHONW KapTHHBI, 3aKOH byrepa-
JlamGepTta-bepa, 3akon Mastoca;

- OCHOBHBIC 3aKOHBI KBAaHTOBOM (pu3uku: 3akoHbl Buna u Credana- bonbimana,
3akoHbl CTOJ€TOBa M ypaBHeHHE OWHIUTEHHa U1 Porodddexra, nmoctynarsl bopa,
TuIoTe3a Je bpoiinsg, cooTHomeHue HeomnpeneleHHocTe I'eiizenOepra, 3akoH
PaaMOaKTUBHOIO pacIaja, IpaBuiia CMEIIECHUS IIPU PaJIHOAKTUBHBIX U3JIyYCHUAX;

- CYTh OCHOBOITOJIATAIONINX ONBITOB ONTHUKH W KBAHTOBOW (PM3WUKH: OIBITOB
Hrrotona, FOnra, ®penens, Pezepdopna, Komnrona, Cronerona, Jlebenera u ap.;

- BO3MOXXHOCTH TMPAKTHYECKOTO MPUMEHEHHS SBJICHUA M 3aKOHOB ONTHKU U
KBaHTOBOW (DM3HMKHU: OUYKH, MPOCBETIIAIONIASI ONTHKA, Teneckor, ¢otodnemeHT, [13C-
MaTpHIla, CIIEKTPATBHBIN aHAIN3, ATOMHAs AIEKTPOCTAHIINSA, JTydeBas Tepanus 1 Jp.;

- OCHOBHBIE HW3MEpUTEIbHBIE TPHUOOPHI ONTHKA ¥ KBAHTOBOW (PU3UKHU:
MOJISIPOU/I, pedpakTomerp, cnekTporpad, mudpakIuoOHHAs peleTka,
(OTORIEKTPOHHBIN YMHOKHUTEh, POTOPE3UCTOP, CUETUHUK [ elirepa;

- METO/bl pEIICHUS OJIMMIINAIHBIX 3a/a4 M0 ONITUKE U KBAHTOBOW (hU3HKE.
Oobyuaromuecst OyayT yMeTh:

- TMPaBWIBHO OMHUCHIBATH M OOBSCHATH OCHOBHBIE ONTHYECKHE M KBAHTOBBIC
SIBIICHUSI ¥ TIPOIIECCHI, 1aBaTh TOYHBIC OIMpPEIEICHUS OCHOBHBIX TOHSTHI ONTHUKUA U
aTOMHOW (pU3HKH;

- pemiatb 3aJadyd  Ha 3aKkoHbl  QorodddekTa, 3aKOHBI BOJIHOBOM U
r€OMETPUYECKOM ONTUKH, 3aKOH PaIMOAKTUBHOIO pacnaja;

- BBIYUCIITH TTAPaMETPhl ONTHYECKUX CUCTEM ((hOKYCHOE PacCTOSHHE JIMH3BI,
YBEMYCHHUE N300paKEHUS, TOJNIIHNHBI TUICHOK ), aTOMHBIX COCTOSTHUH (PailnyChl OPOUTHI
¥ CKOPOCTH 3JIEKTPOHA, padoTa BRIXO/1a JIEKTPOHA) U SIICPHBIX PEaKInid (BbIAEIsIeMas
TEIJIOTA);

- CTPOMTH  XOJ  Jydyed B  ONTHYECKHX  CHCTEMax, H300pakaThb

I/IHTCp(l)epeHL[I/IOHHBIe u I[I/Iq)paKHI/IOHHBIC CXCMBI, 4 TAKXKC SHCPIreTHICCKUC YPOBHHU
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\ - IIPOBEPATH DHKCIIEPUMEHTAIIBHO 3aKOH Mairoca, 3aKOH NPEIIOMIIEHUS U

OTpakeHUsi cBeTa, 3akoH byrepa-JlamGepra-bepa; nonydats uHTEpPEPEHIIMOHHBIE U
TU(paKIMOHHBIE KaPTUHBI MO PA3JIMYHBIM CXEMaM U ONPENENITh U3 HUX MapaMeTpbl
OTpaXarolUX U MPONMYCKAIOIIUX CUCTEM, ONPENEsITh (POKYCHOE pAacCTOSHUE JTMH3BI;
HAO0JI01aTh ATOMHBIE CIIEKTPHI;

- TIONIB30BAThCS (PU3MUECKMMM NPUOOpaMH ONTHKM M KBAHTOBOW (PU3UKU:
noJIIpouioM, pedpakTomeTpom, crekrporpadoM, ITUPPAKIIMOHHONW PEIIETKOH,
(OTORIEKTPOHHBIM YMHOXKHUTENEM, OTOPEIUCTOPOM, JINH30M;

- pflaTtb 3aJa4H I10 OIITUKC H aTOMHOM (bHSI/IKe IMTOBBINICHHOI'O YPOBHA
CJIOXXHOCTHU U OJIMMITMAAHBIC 3aJa4U.

®opMblI 3aHATHH, HCIIOJIB3yEMBbIE ITPU U3YUEHUH TAHHOTO pa3jena:

JICKITMOHHAS,

- WHJIUMBHIyaJbHas paboTa;

- TpynmnoBas pabora;

- UHIUBUYyaTIbHAs! KOHCYJIbTAIUS;
- IpyNNoBasi KOHCYJIbTalIUS;

- HUTOTOBBIN TECT.

Tema 3.1. BoiHOBasi onTHKA

Teopus. DNEKTPOMarHUTHBIE W3ITYYEHUS Pa3HbIX JJIMH BOJIH - PaJMOBOJIHBI.
HNudpakpacHoe uziydeHue, BUAUMOE U3ITydYeHUe, YIbTpapuoIeTOBOE, peHTTEHOBCKOE
u ramma-usiydeHue. CBeT Kak »dJIeKTpoMarHuTHasi BoJiHA. CKOpOCTh CBeTa.
Korepentnocts. MaTepdepennus cera. Marepdepenninonnsie cxemol (cxema FOnra,
3epkaiio Jlnoiina, Ounpusma u Ouzepkana @penens). CrnekTpaibHOE pa3ioKeHUue Mpu
untepdepennuu. Judpakums csera. [lpunnmn IroiireHca-®Openens. Meron 30H
®penens. AudpakuronHas penerka.

HNudpakuuonusiii criektp. Onpesienenne MJIMHBI CBETOBOM BOJHEI. [loHsITHE O
ronorpaduun. [lonspuszanus cBeTa U ee NpUMEHEHHWE B TexHHKe. [lucmepcus u
norjomenue cBera. 3akoH byrepa-JlemOeprta-bepa. [lucnepcHoOHHBIN  CHEKTP.
CreKTpOCKOII.

lpaxmuxa. N300paxeHue, aHaIu3 U pacueT pa3IMuHbIX HHTEPPEPEHIIMOHHBIX U
nudpakumoHHbIx cxeM. Pemenue 3a1a4 Ha 3akoHbl byrepa-Jlambepra-bepa u Mantoca.
BrlunciieHre M3MEHEHUs JJIMHBI, YaCTOThl, CKOPOCTH W MHTEHCUBHOCTH CBETA MPH
MIPOXOXKIEHUU €r0 Yepe3 BEUIECTBO.

Tema 3.2. 'eomeTpuueckasi ONTHK

Teopua. I'eomeTpudeckasl ONTHKA KaK MPENEIbHBIA CIy4ail BOJIHOBOMW OITHKH.
3aKOHBI T€OMETPUYECKOW OINTHKHU: 3aKOH MNPSIMOJMHENHOIO paCIpOCTPAHEHHUs, 3aKOH

OTpa)keHUs, 3aKOH IIpeJioMyeHHusA cBera. Ilpm n depma. [lmockoe 1 chepuueck Kee
p p p A_ MepesaH 'Gepes Ananok'25.04.202410:01 GMT+03:00 / \\
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TOUKA i'pocm
XpoMatuueckas abeppaius. Y BeJIMUCHHUE JTMH3bI.

I'na3 xak ontuaeckas cucrema. Jlepextst 3penus. Ouku. otomerpus. CBeTOBOM
notok. Cwia cBera. OCBEIIEHHOCTh. 3aKOH OCBEIICHHOCTU. CyObEeKTHUBHBIE H
OOBEKTUBHBIC XapaKTEPUCTUKU wu3aydeHus. Ontudeckue mnpudopsl. dortoamnmapar,
MPOCKIIMOHHBIC allllapaThl, JyMa, MHUKPOCKOM, 3pUTENbHbIE TPYObl, TEJIECKOII.
Pa3pemaromias crnocoOHOCTh ONTUYECKUX TPUOOPOB.

Ilpakmuka. TlocTtpoeHue xoxa myda (M300pakKeHHWiI) TPH MPOXOXKICHUU
(OTpaskeHHH) CBETA B PA3IMYHBIX ONTHYECKUX CUCTeMaX (JIMH3BI, TPO3pAaYHbIEC PU3MbI
U IUIACTHHBI, 3€pKaja), ONpEACICHHE MMapaMeTpOB 3TUX CUCTEM. PenieHue 3agad Ha
3aKOHBl OTPAXEHUS M TpeJoMiicHUs. BpruncieHne mnapaMeTpoB H300paKEHUS B
pa3IMyYHBIX TpUOOpax, BOOPYKAIOIIUX IJ1a3 YeJoBeKa (TEIEeCKOIl, JTyna, MUKPOCKOM).
PacueTtsl (hoTOMETpUYECKUX BEJIMYMH B Cllydyae pPAa3IMYHbIX HMCTOYHHUKOB CBETa U
OTPaKAOIIUX TOBEPXHOCTEN.

Tema 3.3. Pusuka aroma

Teopus. BO3HUKHOBEHUE YYEHHs O KBAaHTAaX. 3aKOHBI TEIJIOBOTO H3IyYCHHUS.
®doroanekTpuueckuil 3pdexT u ero 3akoHbl. YpaBHeHue gpororpdexra. PoTOH, €ro
sHeprusa u umnyisc. DPpdexkr Komnrona. OnbiT bore. [Ipumenenue gororddexra B
texnuke. JlaBnenne cBera. OmnbiThl JleOeneBa. Dddexr Komnrona. BomHoBbie u
KBAaHTOBBIE CBOMCTBA cBeTa. ONBITHI U SIBJICHUS, HOTBEPKIAOIINE CI0KHOCTh aTOMa.
Mopnens atoma Peszepdopna. KBantoBsie noctynatel bopa. Moaens aroma Bogopoa
no bopy. IlpoucxoxneHue mauHEHYaTbIX COEKTPOB. CHEKTPbl U3IY4YEHUS U
norsionieHusa. Onbitel @panka u ['epua. CiekTp 3HEPreTUUECKUX COCTOSIHUM aTOMOB.
CnektpanbHbiii aHanu3. TpynHoctu Tteopuu bopa. ['mnore3a ae bpoinsa. BoiHoBbie
cBoMcTBa dnekTpoHa. KopnyckymsipHO- BOJIHOBOM  ayanu3Mm. CoOOTHOLIEHHE
HeomnpeneneHHocren [eiizendepra. [lonsitue o kBaHTOBOM MexaHuke. COOTHOIIEHUE
HeonpeaeneHHocTel. Atom Bogopoaa. CHUMH 3J€KTPOHA, MHOTORJIEKTPOHHBIE aTOMBI.
BeinyxnenHoe wusnydenue. Jlazeppl u ux npuMmeHeHue. lIoHsaThe O HEIMHEWHON
OIITHKE.

Ilpaxmuxa. BpryucieHne XapaKTePUCTUK TETUIOBOTO HM3IYYCHHs] aOCOIIOTHO
yepHoro Tena. [loctpoeHne sHepreTMyeckux ypoBHEH aToMa M pacyeT MapaMeTpoB
3NeKTpoHa B aToMme. PemieHue 3amad Ha 3akoHB (poTodddeKTa U COOTHOIICHHS
HeonpeeneHHocTH [eiizeHOepra, ompeneneHue BOJHOBBIX M KOPITYCKYJISPHBIX
napameTpoB (POTOHA U MUKPOYACTHII.

Tema 3.4. ®Puzuka aTOMHOI0 siApa

Teopusa. CoctraB atoMHOrO sapa. M3orombl. SnepHble cuibl. DHEPTHS CBSA3U
aTOMHbIX sifiep. CHEKTp DHEPreTUYEeCKUX COCTOSHUN aroMHOro sapa. ['amma-
usnydenue. PagnoaktuBHOCTh. PajanoakTvBHBIE mpeBpaileHus sanep. Anbda-, Oeta-
pacnaj, raMMa-u3iyueHue npu anbga- u oera-pacnagax. Helitpuno. UckyccTBenHas
paaroakTUBHOCTb.  [IO3UTPOH. DKCHEPUMEHTAJIBHBIE  METOIbI perncTparn

3apsKCHHBIX  YAaCTHII. 3akoH PAAUOAKTHUBHOI'O  riepenar depes Ananok 25.04.2024 10:01 GMT +03:00 / \
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TOUKA !'pocm
TepMosinepnas peakuus. [lorydeHue paquoakTUBHBIX U30TOIIOB U UX UCIIOJIb30BAHHUE.

ITonsiTue o0 go3e HU3JTy4YCHUSA U OMOJIOTHYCCKOM 3allluTEC.

DJIEMEHTapHbIE  YacTULbL.  AHTHYACTHUIBl.  B3aWMmHble  mIpeBpalleHud
aleMeHTapHbIX dYacTull. DyHIaMeHTallbHble B3aumojaeicTBus. Kiaccudukarus
AJIEMEHTApHBIX YacTull. CIIEKTPhI 2JIEMEHTAPHBIX YaCTHUIL. JIeNTOHBI. AJPOHBI, KBAPKH,
TJIFOOHBI.

Ilpakmuxa. PemeHue 3am1ad Ha OPaBWIO CMELICHHUS IIPU PALUOAKTUBHBIX
W3IIYYEHUSAX U 3aKOH PaIMOAKTUBHOIO pacraja. Berancienue sHepruu, BbIAEIAIOMIENCS
B sAepHbIX peakuusax. CocTaBlIeHHE YPaBHEHHH TEPMOSJEPHBIX pEakuui u
OIIPEEIICHHUE NTPOLYKTOB ITUX PEAKIIMMA.

HUTorosoe 3angaTue

KonTtponwsHhas padora.

OPTAHUBAIIMOHHO-ITEJAT'OI'MYECKUE YCJOBUA
PEAJIM3ALIMA ITPOT'PAMMBbI

Paznen ®opma ITpuémsbl 1 MeTOBI Hunaktrnueckuit Texanueckoe ®opma
3aHATHUS OpraHu3aIiu MaTepHa. TIOJIBEICHUS
OCHAIIIEHHUE
00pa30BaTeILHOTO OJNEeKTPOHHbBIE UTOTOB
nporecca HCTOYHUKU
Marematuka | KomOunu | 1)Uudopmannonso- | 1) Paznatounsie 1) Ilepconansh | 1) Konrponbha
B pOBaHHas | PELENTHBHBIN MaTepHabl BIif KOMITBIOTED | 51 paboTa
bu3nIecKux 2)PenponyktuBHsiii | 2) [Ipesenranuu 2) IIpoexonH
. 2) Kontponbu
nporieccax 3)IIpobremuoe 3) Caiit oe .
. Bl TECT
H3JI0KEHUE alexlarin.net o0opyoBaHHe
4)YacTnaHO- 4) Caiit mathus.ru | 3) Hocrym
TTOMCKOBBIN cetu MHTEpHET.
5)/lucTaHITMOHHBIHI 4) Hanuuue
3NIEKTPOHHOMN

ITOYTHI
5) O6opynoB
aHue LIeHTpa
€CTECTBEHHO
-Hay4HOHN
HaIlpaBJIEHH
OCTH

«Touka
Pocra»

Mepenan Yepes/Ananok 25.04.202410:01 GNIT+03:00 /
06729f27-ac8e-4511-a9ba-5d97e3dcd7de \ I:J'
Ctpanuua 29 u3 35 \\

29

\
J



Mexannka

KomOunnam
poBaHHas

1) Undopmanmonno-
pEUENTHBHBINA
2)PenponyKkTHBHBII
3)I[Ipobnemuoe
W3JI0KEHUE
4)HactuuHo-
MMOUCKOBBIN
5)/lucTaHITMOHHBIHI

1) YueGHo-
METOJINYECKOE
nocodue
«Kunemartnkay,
«JlmHamMuKay,
«3aKOHBI
COXPaHCHUS

2) Pazmarounsie
MaTepHabl

3) IpesenTanus
4) Caiit mathus.ru

1) [lepconanbu
BIil KOMITBIOTED
2) [IpoekumonH
oe
o0opy0BaHNE
3) Hoctym k
cetu IHTEpHET.
4) Hannuue
3JIEKTPOHHOU
MOYTHI

5) HemoHcTpail
MOHHOE U
nabopaTopHoOe
obopymoBaHue
6)
Ob6opynoBanu
e LIeHTpa
€CTECTBEHHO-
Hay4YHOU
HaAIpaBJIEHHO
ctu «Touka
Pocra»

1) Konrponbna
s paboTa

2) KonTponbsH
bIf TECT

MonekynapH
as pu3mka

KomOunnaum
poBaHHas

1) MadopmanmonHo-
peUENTUBHBIN

2) PenponyKTHBHBII
3) [Ipobnemuoe
W3JI0KEHUE

4) YactuuHo-
TTOMCKOBBIN

5) JAucTaHIIMOHHBIH

1) YueOHo-
METOYECKOE
rnocodue
«MonekynspHas
¢buzukay

2) PaznaTounbie
MaTepUalIbl

3) IlpesenTanmu
4) Caiit mathus.ru

1) Ilepconansu
bIil KOMITBIOTED
2) [Ipoekumonn
oe
o0opyI0BaHNe
3) Hoctym k
cetu MHTEpHET.
4) Hammume
3NEKTPOHHOMN
MOYTHI

5) JlemoHcTpaIlt
HMOHHOE U
nabopaTopHoe
obopymoBaHue
(bu3nIecKoro
KaOHnHeTa

6)
O6opynoBanu
e LEHTpa
€CTECTBEHHO-
Hay4YHOU
HaIpPaBJIEHHO
ctu «Touka
Pocra»

1) Kontponnaa
s paboTa

2) Konrposen

BII TECT

Mepenan Yepes/Ananok 25.04.202410:01 GNIT+03:00 /
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Dnekrpo- KomOuuu | 1) Yugopmanmonno- [1) YueGro- 1) TIlepco | 1) KourpomnbHa
JUHaMHUKa poBatias peLEenTUBHBIN METOIUIECKOE HaJIbHBIN s paboTa
2) PenponykTHBHBII [mocoOue KOMIIBIOTEP
3) IIpoGnemuoe «DNEeKTpUIecKoe 2) [IpoekimonH 2)VKOHTp OJIbH
H3JI0KEHUE T10JIE. 3aKoHBI | O€ bl TecT
4) YacTruHO- MOCTOSIHHOTO obopyoBaHue
ITOMCKOBBII a, 3) Hoctyn
5) JucraHuuonsslil  [«MarautHoe moje. | cetu MHTepHeT.
OnexkrpoMarauTHas |4) Hammume
WHIYKLHS, 3JIEKTPOHHOMN
«Konebanus U | IOYTHI
BOJIHBI» 5) demoHncTpart
2) PaznaTounsle WOHHOE U
MaTepUalIbl n1abopaTopHoe
3) Ilpe3enTanuu o0opyaoBaHHe
4) Caiir mathus.ru | pusugeckoro
KabuHeTa
6)O06opymoBa
HUE [IEHTpa
€CTECTBEHHO-
HAy4YHOU
HaIIPaBJIEHHO
ctu «Touka
Pocra»
Ontuka u KomOuHu 6) Nudopmanmonno- |1) VYuebHo- 1) Ilepconansn | 1)KonrponbHa
KBaHTOBasI poBaHHAas . .
busuka PELETITUBHBIH METOINUECKOE bIif KOMITBIOTEP g pabora
7) PenponyktuBHbIi [mocoOue «Ontuka. [2) IIpoekimoHH
8) IlpobGnemuoe KBanToBas oe 2) KOHVTPOHBH
W3JI0KEHUE bu3rka» o0opya0BaHue b TecT
9) UactnuHo- 2) PaznmaTounsie 3) Hoctym
TTOUCKOBBIH. MaTepraibl cetu NHTEpHE.
JIMCTaHIIMOHHBIN 3) [IpesenTanuu 4) Hammuue
4) Caiir mathus.ru  [31eKTpoHHOU
MOYTHI
5) Hemon
CTpaIMOHHOE
151
nabopaTopHoe
o0opynoBaHue
¢bu3nUecKoro
KaOuHeTa
6)
Oo6opymoBanu
€ LIeHTpa
€CTECTBEHHO-
Hay4HOU
HaIpaBJIEHHO
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