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IHosicuuTeNLHAA 3aNIUCKA

®duzrka, Kak Hayka O Haubojee oOOHMX 3aKOHAaX MPUPOJbI, BHOCHUT
CYILIECTBEHHBIN BKJIA]] B CUCTEMY 3HAaHUI 00 OKpy»karorieM Mupe. OHa pacKpbIBaeT poJib
HAyKd B OSKOHOMHUYECKOM U KYJIbTYpHOM pa3BUTUU OOIIECTBa, CIOCOOCTBYET
(hOpMHUPOBAHUIO COBPEMEHHOTO HAYYHOTO MHUPOBO33pPEHUS. SIBISSACH OCHOBOW HAYIHO-
TEXHUUYECKOTO Mporpecca, (pu3rka moka3blBaeT T'yMaHUCTUYECKYIO CYIIIHOCTh HayYHBIX
3HaHWH, TIOMYEPKUBACT WX HPABCTBCHHYIO IICHHOCTh, (OPMHUPYET TBOPUYCCKHE
CIIOCOOHOCTH y4Jammxcs. ['yMaHuTapHoe 3Ha4YeHHE (PU3UKH COCTOWT B TOM, YTO OHA
BOOPYXaeT 00y4aromerocs Hay4YHbIM METOAOM MO3HAHUS, MO3BOJSIOIIMM IOJIy4aTh
00BEKTHUBHBIC 3HAHUS 00 OKPYKAIOIEM MUPE.

JlanHas mporpaMMa pazpaboTaHa Ha OCHOBE IPOTPaMM:

. «Dusuka» (pazpadboruuku: Jleyxuna W.I'., I'etmanckuii A.A., Koznos
C.A., nenaroru Il{entpa «Ilouck» - CraBpomnoJib, 2016r.);

. «M36pannbie Bompockl ¢pu3uku» (pazpadborunk M.A. CtpokoBa, memaror
nonosiHuTeNbHOr0 oOpazoanus 'bBOY Illkoma Ne 46 - Mocksa, 2016r.);

. «Duzuka g Beex»  (pazpaborumk ['opekoBa ['.K., memaror
nonoiaHuTenbHOro oopazoanus [ bOY kona Ne 1454 - Mocksa, 2016r.).

HanpaBJ/jieHHOCTh MPOrpaMMbI

[Iporpamma «B raoyounax ¢uzuku» (nanee IIporpamma) UMeeT €CTECTBEHHO-
Hay4YHYIO HallPaBJICHHOCTb, B CBSI3U C 3TUM PacCMaTPUBAIOTCS TP AKTyaJIbHBIX aClleKTa
U3YUYECHHUS:

. TEOPETUYECKUIL: CoAepKaHUE MPOrPaMMBbl PACCMATPUBAETCS KaK CPEACTBO
OBJIAJICHUS] KOHKPETHBIMU (DPU3MUECKUMH 3HAHUSMU U YMEHUSAMH, HEOOXOIUMBIMU JJIs
MPUMEHEHUS B IPAKTUYECKOMN JACSITEIIBHOCTH U JJI U3YUYEHUS CMEKHBIX JUCIUTUINH;

. NPUKIIAJAHON: COAEpKAHUE MPOrpamMMbl PacCCMaTPUBAETCA KaK CPEACTBO
MO3HAHUS OKPYKAIOIIEr0 MHUPA, C IOMOIIBIO KOTOPOIO OCYIIECTBIISETCS HAy4dHO-
TEXHUYECKUH MIPOrPeCcC U Pa3BUTHE MHOTUX CMEKHBIX TUCLUILINH;

. o011eo0pa3oBaTeNbHbIN: COEpHKAHUE MPOrpaMMbl pacCMaTpUBAETCS Kak
CPEACTBO Pa3BUTHS OCHOBHBIX TMO3HABATEIBHBIX MPOIECCOB, YMEHUSI aHAIM3UPOBATD,
BBISIBJISITh CYIIIHOCTH M OTHOIIEHUSI, pa3paldarhiBaTh IUIaHBI JIEUCTBUUA U JejaTh
JIOTUYECKHE BBIBOJIbI, OMHUPAsCh HAa TaKWE IUCLUUIUIMHBI, KaK MaTeMmaTuka, (pu3MKa,
XUMHUSL.

AKTYaJIbHOCTH NPOTrPAMMBbI

AKTyaJIbHOCTh MPOrpamMMbl OOYCJIOBJICHA TE€M, 4YTO B HAcTOsIIee BpeMs B
00111eCTBE TOBBIIICH UHTEPEC K €CTECTBEHHBIM HaykamM. MHOTHE aclieKThl COBPEMEHHOM
KU3HU - HAyYHO-TEXHMYECKUM MPOrpecc, aBTOMATH3allMs IMPOU3BOJICTBA, OCBOCHHUE
KOCMHYECKOT'0 TPOCTPAHCTBA M T.J., HEMBICIUMBI 0€3 yclexoB B o0JlacTu (DU3UKH.
®dusnka - 3T0 OCHOBA TEXHUYECKMX HAayK. 3HAHUS MO (U3UKE SIBISIOTCS HadaIbHOU



Oazoi AJIsT U3YUYCHUS ClICHUAJIbHBIX HpO(I)CCCI/IOHaJII)HBIX JAUCHUIIIINH.

®usnka SBISIETCS MOIIHBIM OPYJIUEM Pa3BUTUS HHTEIUIEKTYalbHBIX H
TBOPUECKUX CMOCOOHOCTEN oOydwaromuxcsi, GOpMHUPYET Y HHUX NpeAcTaBlieHHe 00
OKpYXaIOIlleM MaTepUalbHOM MHpPE, TOKa3bIBAET T'YMAHUCTUYECKYIO CYIIHOCTb
HAy4YHBIX 3HAHUM, TIOJUEPKUBAET HUX HPABCTBEHHYIO LIEHHOCTh, 3HAKOMHT C
(bU3MUEeCKUMU OCHOBAMH COBPEMEHHOTO ITPOU3BOICTBA U TEXHUKH.

Ienaroruveckass uesecoodpasnocts IlporpaMmmsbl COCTOUT B TOM, 4YTO B
mpolecce €€ peanu3alud, 00yJaroluecs OBJIAJIEBAIOT TEOPETUUYECKUMHU 3HAHUSAMHU
OCHOBHBIX TOHSTHH W 3aKOHOB (DM3UKH, YMEHUSMU pemaTth (U3ndYecKue 3aaadu
Pa3HOTO YPOBHS CIOKHOCTH, HaBbIKAMHU MPOBEIECHUS (PU3NYECKUX IKCIIEPUMEHTOB U
aHaiIn3a uxX pe3yiabTaToB.

Hosusna Ilporpammsi

[Iporpammoii ipeyCMOTPEHBI HOBBIE METOJUKH MPEINOJaBaHUsI, B TOM YHCIIC -
rubpugHoe 00yueHHe; OOydYeHHE C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX TEXHOJIOTHUH,
HOBOBBEJICHUN B MaTEMaTHYECKONW dYacTH Kypca, YYHUTHIBAIOIIHE TpeOOBaHMS,
PEeabABISIEMbIe OTICIBHBIMU pa3fenamMu (PU3UKH, OJMMIIUAJAMU IIKOJbHUKOB H
KOHKYpCaMU Pa3IMYHbIX YPOBHEH.

B IlporpamMmme mnpeayCMOTPEHO 3HAYUTEIBHOE YBEIMYEHHE AKTUBHBIX (hopm
paboThl, HANPABICHHBIX HE TOJBKO HAa BOBJIEUYEHHWE OOYyYalOIIUMXCSl B HAy4YHO-
MCCJIEI0BATENbCKYIO JEATEIbHOCTh U 00eCrieYeHEe TOHUMAaHUS MU (PU3UYECKUX OCHOB
OKPYXAIOIIEr0 MUpa, HO U HAa NMPHOOPETEHHE HABBIKOB M YMEHUH CAMOCTOSTEIBHO
UCKaTh HOBYIO MH(GOPMALIMIO U Pa3JInYHbIE MyTH peleHUs (PU3NUECKUX 33]a4 Pa3HOro
YPOBHSI CIIO)KHOCTH.

Hannas IIporpamma HCHOJIB3yeT CHCTEMY B3aUMOCBSI3AHHBIX — 3aHSTHH,
BBICTPOEHHBIX B JIOTHYECKOM MOCJIEIOBATEIIBHOCTH U HANPABJIEHHBIX HA aKTUBHU3ALIUIO
MO3HABATENIbHOM cdepbl 00yYarolmuXxcsi MOCPEICTBOM NPUMEHEHHSI Pa3HOOOpa3HbIX
MEJArOrH4ecKuX TEXHOJOTHM W (opM paldOThl, MHTETPUPYIOIIUX pPa3HbIE BUIIbI
NEATEIIBHOCTH.

[Ipu peamuzauuu IlporpamMmbl MCHOJB3YETCS TEXHOJOTUS KPYMHOOIOYHOM
nojgayu MHGOpPMAIMK M TOTPYKEHHUS B MPEAMET C MOCIEAYIOIIEH CaMOCTOSTEILHON
MpOpadOTKON OCHOBHBIX BOMPOCOB (PM3HKHU MYTEM BBINOJHEHUS KOHTPOJIBHBIX padoT,
TECTOB, OTBETOB HA BOIIPOCHI.

Hear nporpamMmbl: mpuoOpeTeHUE 3HAHUN MO (U3UKE C HCIOJIb30BAaHHUEM
Pa3JIMYHBIX UCTOYHUKOB MH(GOPMAIIUU U COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHH,
Pa3BUTHE UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUYaroIIuXcsi, BOCIUTAHUE
JUYHOCTH, TOTOBOM K PEIICHUIO 3a7ad, KOTOpPbIe CTABUT HAYYHO-TEXHUYCCKUIM
nporpecc.

3anauu [Iporpammsi:

Ooyuarwuwue:



- OBJIaJICHWE METOAaMH U (OpMHUpOBaHUE YMEHHI pemaTh (U3N4YecKue u
AKCIIEpUMEHTAJIbHBIE 3a]]a4l, B TOM YHUCJE€ U IMOBBIIIEHHOIO YPOBHS CIOKHOCTH Ha
OCHOBE TTTyOOKMX 3HAHMI MaTeMaTHKU U PU3NYECKUX 3aKOHOMEPHOCTEH;

- pacuipeHre U yriayOjieHuWe  MOPEeACTaBICHHMM O  BO3MOXKHOCTSIX
(U3MUEeCKOr0o MUPOBO33PEHUSI MPU OINUCAHUU SIBJICHUUA M TMPOLIECCOB OKPYKAIOUIETO
MUpA;

- dbopMupoBaHUEe YMEHUW TPEACTABISATh WHGOPMAIMIO B BHAE TaOJMII,
rpaduKoB, CXeM, HUCIIONB3YS MPU STOM KOMITHIOTEPHBIC MPOTPAMMBI U CPEJICTBA CETH
HNnrepner;

- dbopMHpOBaHNE HABBIKOB ITyOJIMYHOTO BHICTYILJICHUS.
Pa3zeusarwwue:

- dbopmupoBaHne  (U3MUECKOTO W MaTEMAaTHYECKOTO  MBIIIJICHUS,
HANPaBJICHHOTO HA aHAJIM3 U ONMCAHUE MPUPOIHBIX TPOLECCOB U SIBJICHU;

- pa3BUTHE CIOCOOHOCTEH CaMOCTOSATENIBLHO MpHOOpeTaTh U MPUMEHSTH
3HAHUS, YMEHUS U HaBBIKH;

- pa3BuTHe criocoOHocTel 3PGeKTUBHON pabOThl B YCIOBUAX OMpaHUYCHUN
(Bpemsi, OTBOJMMOE Ha pEIICHHE 3a7ad OJUMIIHUAIbI, PECYpPChl JIabOpaTOpUH MpHU
BBITIOJIHEHUU SKCIIEPUMEHTA);

- pazButre yMeHH 3(PHEKTUBHOTO UCMOJIb30BAHUS (PU3HMUECKUX 3aKOHOB B
y4eOHOM ¥ TOBCEHEBHOM JIESITEILHOCTH;

- dbopMUpOBaHHUE CIIOCOOHOCTEH BBIABUraTh M JIOKA3bIBaTh T'HITOTE3bI
AKCIIEPUMEHTAJIbHBIM ~ IyTE€M, pa3paldaTbiBaTh CTPATETHIO  pPEIICHUs  3ajad,
MPOTHO3UPOBATh PE3YJbTaThl CBOEH JEATENbHOCTH, AHAJIU3UPOBATh W HAXOAUTh
palMOHAJIbHBIE CIIOCOOBI  pEIIeHUs 3aJaud IMyTeM JeTaju3allid  CO3JIaHHOU
MaTeMaTUYECKOU U PU3HUECKON MOJCIH;

- dbopmupoBaHre HaBbIKA PePIIEKCUBHOMN NEATETLHOCTH 32 CYET CUCTEMHOM
paboThl TIO TMOWUCKY M YCTPAaHEHWIO OIMMOOK B PEIICHUHM 3aJady, B TOM YHUCIE
MOBBILIEHHOTO YPOBHSI CJI0KHOCTH, a TAK)KE IO pACUYETy MOTPEIIHOCTEN TOCTABIEHHOTO

HKCIIEPUMEHTA.
Bocnumamensnuie:
(dbopMHpoBaHUE CITIOCOOHOCTH K CAMOAHAIN3y U KPUTHUYECKOMY
MBIIIICHUIO;

- BOCIIUTAHUE KA4YeCTB JIMYHOCTH, OOECMEUUBAIOIIUX  COLUAIBHYIO
MOOMJIBHOCTh, CHIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEILICHHUS;

- @OpMHpOBaHHe Ka4YCCTB MbIIJICHUS, HGO6XOI[I/IMBIX I agalTaiiu B

COBPEMEHHOM MH(POPMAIITMOHHOM OOIIIECTBE;

- BOCIITUTaHHUEC Y6€)KJICHHOCTI/I B BOBMO’KHOCTH ITO3HAHHWA 3aKOHOB ITPHUPOJLI 1
HCIIOJb30BaHUA ,Z[OCTI/I}KeHI/Iﬁ (1)I/ISI/IKI/I Ha 07aro pa3sBUTHUA YeJIOBEYECKOM OUBUINW3AIIHUH,
HCO6XOI[I/IMOCTI/I COTpyAHHMYECTBA B IPOHCCCE COBMCCTHOI'O BLIMMOJHCHUA 3aaady,



YBOXUTEJIBHOTO OTHOLIEHUSI K MHEHHUIO OIMOHEHTa MpHu OOCYXACHUH MpoOIemM
€CTECTBEHHO-HAYYHOTO COJIEP>KaHMsI; TOTOBHOCTHU K MOPAJIbHOATUYECKON OLIEHKE
WCIMOJB30BaHUSA HAYYHBIX JIOCTHXKEHHMI, YyBCTBA OTBETCTBEHHOCTHM 3a 3alllUTy
OKpYXarouen Cpepl;
- pa3BUTHE UHTEpPECa K HAyYHO-UCCIEA0BATEIbCKOMN EeATETbHOCTH.
OT1iu4uTebHBbIE 0CO0EHHOCTH JAHHOM MPOrpaMMBbl

Peanuzanus [IporpaMMel npenoiaraeT moAroToOBKY 00y4aromuXcs K y4acTUIO B
OJIMMITHAJIaX ¥ KOHKYPCAX Pa3IMYHbIX YPOBHEM.

bonpiias yacts BPCMCHHN OTBOAUTCA Ha PCHICHUC 3a1a4, B TOM YHUCJIC BEICOKOI'O 1
ITOBBINICHHOI'O YPOBHSA CJIOKHOCTH.

[Tporpammoii mpexycMOTpEHO POBEICHUE JTA00PATOPHOTO MTPAKTHKYMA 110 BCEM
pasnenam HU3UKH.

HporpaMMa BKIHOYAaCT pa3aci «Marematuka B (1)I/I3I/I‘-ICCKI/IX IIponeccax» Kak
HHCTPYMCHTA IJIA pCHICHUA (bHSI/IIIGCKI/IX " 3KCIICPUMCHTAJIBHBIX 3aJa4 Ha Pa3JIMYHBbIX
oTallaX U3Y4YCHUA (bI/II’)I/IKI/I.

Bo3pacTHasi kaTeropusi 00y4alImxcs no nporpamme ot 15 no 18 ner.

[Iporpamma mpegHazHaveHa IS OOYYArOMIUXCS, MPOSBIISIONINX IOBBIIICHHBIN
uHTEepec K GU3UKe, JEMOHCTPUPYIOITUX MOBBIIMICHHBIC aKaJeMUYECKUE CIIOCOOHOCTH B
obyactv GU3UKHU U MaTEMaTHKH.

Cpox peanm3zanum nporpammbl coctasisieT 2 roga (144 yaca B roa). OoOiiee
KOJINYECTBO 4acoB 1o [Iporpamme cocrasnser 288 yacos.

DopMBbI M PEKUM 3AHATUI

@opMbl  OpraHM3alMy  JESITENBHOCTH  OOy4YaloMXCA: HMHIWBHUAyalIbHas,
rpynmnoBasi, GpOHTaIbHAS.

Ha 3anstusx npumensiercs: auddepeHImpoBaHHbINA, HHIUBUATYAIbHBINA MOAXO0 K
KaxaoMy obyuaromemycsi. HanmomusemocTts rpynisl 10 15 yenosex.

3aHATHS MPOBOJATCS 2 paza B HEAEo 1Mo 2 Jaca (2 pa3a 1o 45 MUHYT ¢
nepepsiBoM 15 MUHYT).

Metoabl 00yueHust
ITo cocoOy opraHu3aly 3aHATUN - CIIOBECHbBIE, HATJISIHbIE, IPAKTUYECKHE.

[To ypoBHIO NeATETbHOCTH OOYYArOIIUXCS - OOBSICHUTEIBHO-UILTIOCTPATUBHBIE,
PENPOYKTUBHBIE, HACTUYHO-TIOUCKOBBIE, HCCIEN0BATEIBCKUE.

Tunsl 3aHATHI: KOMOWHUPOBAHHBIC, TEOPETHUECKHE, TMPAKTUUYECCKUE,
nabopaTopHBIE, PEMETUIIMOHHBIC, KOHTPOJILHBIE.

O:xupaemblie pe3yabTaThbl U CIocoObI omnpeacjacHud ux pe3yjdbTaTUBHOCTH

OCHOBHBIM  pe3ylbTaTOM OOYYEHHS  SBJISETCS  JOCTIDKCHHE  BBICOKOM
KOMITIETEHTHOCTH O0YyYaromuxcsi B 00J1acT (PU3UKU U MAaTEeMAaTHKH, HEOOXOAMMOM IS
IIPOJI0JDKEHUST 00pa30BaHUs B TEXHHYECKUX BY3aX.



OO0pazoBarenbHbIe pe3yabTaThl 00y4ueHus 1o [IporpamMmme mpuBeeHBI B pa3aeie
«Copepxanue IporpaMMbD».

PyOGpuka «3HaTh/MOHMMAaTh» BKJIKOYaeT TpeOOBaHUS K ydeOHOMY Marepuay,
KOTOPBIN YCBaMWBAaeTCsl U BOCIPOU3BOAUTCS oOyuaromumucs. O0yyaromuecs JOTKHBI
MMOHUMATh CMBICIT U3y4aeMbIX MTOHSATUH, IPUHIIMIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YmeTh» BKIIIOUaeT TpeOOBaHWS, OCHOBAaHHBIC Ha 0OJiee CIIOKHBIX
BHJIaX JICATEILHOCTH, B TOM YHCJIC TBOPUECKOMW: CO3AaBaTh OOBEKTHI, OTICPUPOBATH UMM,
OIICHWBATh YHCIIOBBIC TApaMeTPhl MPOIECCOB, MPUBOIUTH MPUMEPHI MPAKTUYECKOTO
WCIIOJIb30BAHUS TOJMYYEHHBIX 3HAHWHA, OCYIIECTBISATh CAMOCTOSTEIBHBIA TOUCK
yaeOHON nHpOpMAIUH.

B pesynmerare peanmzanmm [IporpamMmpl B 4acTH pealn3aiiiil Pa3BHBAIOIIUX
3aja4, o0yJaronmecs

OyayT yMeThb!

. aHAJIM3UPOBATh U OMUCHIBATH IPUPOIHBIE IPOLIECCHI U SBJICHUS;

. CaMOCTOATENbHO NPUOOPETATh U MPUMEHSTH CIIEHUATIbHbIE 3HAHUS;

. paboTaTh B YCIOBUSIX OrpaHUYEHUN (BpeMsi, pecypchl);

. BBIIBUTaTh M JIOKAa3bIBaTh TMIOTE3bl SKCIEPUMEHTAIBHBIM IYTEM,

pa3pabaTheiBaTh CTpATETHIO PEIICHHWS 3aJad, MPOTHO3MPOBATH pE3YJIbTaThl CBOEH
JeSTeIbHOCTH, aHATU3UPOBATh U HAXOAUTh PAllMOHANIBHBIE CIIOCOOBI PEIICHUS 3a]ja4uu
NyTeM JIeTaau3aliu, CO3/JaHHON MaTEMaTHYECKON U PU3NUECKON MOJICIIH.

Cnoco0bI onpeesieHus: pe3yJIbTATHBHOCTH

[legarornyeckoe HaOIIOAEHNE, MEJATOTMUECKAN aHAIN3 PE3YJIbTATOB PELLECHUS

3a7a4, pe3yJabTaThl YHaCTHSI B KOHKYPCax pa3JIMYHbIX YPOBHEM.
Buabl KOHTPOJISI: BXOAHOM, TPOMEKYTOYHBINA, UTOTOBBIN.

®DopMbI NOABEACHUSA UTOTOB peaju3auuu [Iporpammel

B xome peammszamuu [IporpaMMbl MPOBOAWTCS MPOMEXKYTOUHAS aTTECTAIMs B
¢dopme TectoB. [lo okoHUaHuM 0oOydeHHs MPOBOAUTCS MTOTOBAsI aTTECTAllMs B BHJE
KOHTPOJIbHOM paOOTBHI.



COJEPXAHUE ITPOT'PAMMDbI

Y4eOHbIH (TeMaTHYECKUIl) MJIaH.

1-i roa 00y4enust

KosnuecTBo yacoB

DopmbI
Ne HaumeHoBaHue I P
PAaKTH | arrecTamun/
n/n paszeJia, TeMbl Bcero Teopus
Ka KOHTPOJIA
BBoaHoe 3aHsATHE 2 2
Pa 1. MaremaTuka B
A i 36 8 28
(puznveckux npoueccax
BekTopsl 1 1eicTBUs KOHTPOJIBHBIN
1.1, PR 8 2 6
HaJl HUMHU TECT
KBaapartuuHas KOHTPOJIbHBIN
12, P 8 2 6
byHKIUA TECT
Pemenue CHUCTEM KOHTPOTBHEI
1.3. lanre6panueckux 12 2 10
. TECT
ypaBHEHUM
KOHTPOJIBHBIN
1.4. TpuronomeTpus 8 2 6
TECT
KOHTPOJIBHBIN
Pa3nen 2. Mexanunka 48 10 38
TECT
KOHTPOJIBHBIN
2.1. Kunemaruka 16 4 12
TECT
KOHTPOJIbHBIN
2.2. |[lunaMuKa 20 4 16
TECT
KOHTPOJIbHBIN
2.3. [3aKOHBI COXpaHECHUS 12 2 10
TECT
Pazgen 3. MouekysipHas 26 6 20
(pusuxa
MOJIEKVISIDHO - KOHTPOJIbHBIN
3.1, Y2IP 16 4 12
KUHETUYECKasi TEOPHsI TECT
KOHTPOJIbHBIN
3.2. [T epmMmoarHaMUKa 10 2 8
TECT




Pa3nen 4. 30 o ’
JJIeKTPOAMHAMMKA
KOHTPOJIbHBIN
4.1. DnexTpuyecKoe nojue 14 4 10
TECT
KOHTPOJIbHBIN
49 3aKOHBI  ITOCTOSIHHOTO 16 4 N P
TOKa Tect
ToroBoe 3aHsTHE 2 2 KOHTPOJIbHAA
paboTta
Bcero 144 34 110

Conepxkanue y4eOHOro (TeMaTu4ecKoro) mjiaHa.
1-ii rox 00y4enust
BBenenmne

Beeaenue B nporpammy. MTHCTpyKTax 10 TEXHUKE O€30MaCHOCTH.

Pa3znen 1. MaremaTnka B pu3nyecKux npoieccax

YpoBeHb NpenbsBiICHUS MaTepuaia oOecreyrBaeT YYalluMcs BO3MOKHOCTD
CTPOUTh MaTeMaTU4YecKue MojeNru (U3HMYECKUX IMPOIECCOB, a TaKXke IO0JIy4aTh
HE0OXOIUMbIE 3HAYEHUS U 3aBUCUMOCTH (DU3NYECKUX BEIMYUH, TOCPEICTBOM PEIICHUS
Pa3IMYHBIX YPABHEHUM, HEPABEHCTB U aHAJIN3a IPaPUKOB.

Oo0yuaromuecs OyayT 3HaTh:
- OCHOBHBIE CBOMCTBA BEKTOPOB U JICHCTBUS HAJl HUMHU;

- OCHOBHBIC THUTBI (YHKIIMOHATBHBIX 3aBUCUMOCTEH, TpadukoB (GyHKIHUNA H
croco0oB npeodpazoBaHus rpaduKoB;

- CrmocoObl  HAXOXJEHUST KOpPHEH  KBAaJpaTHOTO YypPaBHEHHS, pEUICHUs
KBaJIpaTHBIX HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE METOJIbI PEIICHUS CUCTEM ANTreOpaniecKiuX ypaBHEHUM;

- OCHOBHBIE€ COOTHOILIEHUS B TPEYT'OJIbHUKE U TPUTOHOMETPUUYECKHE TOXKIECTBA,
dbopMynbl IPUBENICHUS W 3HAYCHUS TPUTOHOMETPUUYECKUX (DYHKIMIM I pa3IdyHBIX
YTJIOB.

Ooyuaromuecsi OyayT yMeTh:

- n300pakaThb BEKTOPHl HA YEPTEXKE, HAXOAUTh HX TECOMETPUUYECKYIO CYMMY
rpaguUecKu U aHATUTUYECKH;

- HOpoCHHUpPOBATH BCKTOP Ha 3aJdHHOC HAIIPABJIICHUC, HAXOAWTH BCIWYUHY
IIPOCKIHNH BCKTOpPA,

- ONpeACIATb YIoJ MEKAY ABYMS ITPOU3BOJIBHBIMU BCKTOPAMM,

- pemiaTh CHCTEMBI aare0pandeckux ypaBHeHui MetoaoM ["aycca u mertomom
Kpamepa;

- YUTaTh MW CTPOUTH TpaduKd JHHEHHOW, KBaApPATUYHOW, OOpaTHO
MPOTIOPITMOHAIEHON 3aBHCHUMOCTEH, JOrapu(PMUIECKON ¥ TMOKa3aTeIbHOU (DYHKIIHIA,
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TPUTOHOMETPUUYECKUX (DYHKIIHIA;

- HAXOJWTh BEPIIMHY MapaloJIbl M €€ KOPHU, TOUYKH MEePECEUCHHs ¢ rpaduKkoM
JIMHEWHOM 3aBUCUMOCTH;

- HAaXOAWTh CTOPOHBI M YIJIBI B TMPSIMOYTOJRHOM U  IPOHU3BOJIHHOM
TpPEYroJbHUKE, TpUMEHss1 TeopeMy [Iudaropa u TeopeMy KOCHHYCOB.
®opmMbl 3aHATHIA, UCTIOJIB3yEeMbIC TTPU U3YYCHUH TAHHOTO pa3zera;
- JIeKUIMOHHAS;
- TMPAKTHKYM TI0 PEIICHUIO 33]1a4;
- JyabopaTopHas pabora;
- WHIUBUAyalbHas paboTa;
- TpynmnoBas paboTa;
-  WHIUBUAyaJIbHasl KOHCYJIbTAIIMS;
- TpYIIOBasi KOHCYJIbTAIHUS;
- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopsbl 1 geiicTBUSI HAX HUMHU

Teopusa. Tlonatue BekTopa, U300pakeHUe BekTopa. JlelcTBUS HaJ BEKTOpaMHU.
JlnuHa u nmpoekiusa BekTopa. CKalIsipHOE MPOU3BEACHNUE BEKTOPOB U €r0 CBOMCTBA. YTOJ
MEXAY BeKTOopamu. lIpuMeHeHHe CKaISIpHOTO MPOU3BEICHUS BEKTOPOB K PEIICHUIO
(pu3nUecKux 3aaay.

HpaKmuKa. Pemenue 3a1a4 Ha HaXOXIACHHUC CYMMBbI, Pa3HOCTH, ITPOU3BCACHUA
BCKTOPOB. HaXO)KI[CHI/Ie CKaJIIpHOTO IMPOU3BCACHHA BCKTOPOB H YyIJIa MCKIY
BCKTOpaMH. Pemenue (1)I/I3I/IIICCKI/IX 3a7ia4, COACPKAIINX BEKTOPHBLIC BCJIMYHHBI.

Tema 1.2. KBagpaTtuunas GpyHKIUA

Teopus. Tlonstue dynkiuu, cBorctBa Ppynkiuu. Kanpatnunas GyHkuus, ee
cBoiictBa u rpaduk. [loctpoenue rpaduka KBaJApaTUYHOW (PYHKIIUU TIPH TOMOIIU
AJIEeMEHTapHbIX TpeoOpazoBanuii. ['paduk KBaapaTUYHOW (QYHKIIUU C MOJIYJIEM.
KBagpaTHbIl TpexwlieH W €ro KOpHH. PasioxkeHne KBaApaTHOrO TpEXWIEHa Ha
MHOxuTenu. KBaapatHoe ypaBHeHune. Dopmyna KOPHEM KBAJPATHOTO YPABHEHHS.
3aBUCHUMOCTh KOpPHEN OT AMCKpuMHHaHTa. @opmynsl Buera. Pacnonoxkenne xopHen
KBaJpaTtHOro TpexwieHa. KBagpatHoe HepaBeHCTBO. I'paduueckuil meTon pelieHus
KBaJpaTHOTO HEPABEHCTBA. MeTO MHTEPBAJIOB.

Ilpaxmuxa. ViccnegoBanve cBOMCTB KBaapaTudHOU ¢yHkiuu. [loctpoenue
rpaduKOB KBaApaTUUHOU PyHKIMH. PereHue kBaapaTHBIX YpaBHEHUI U HEPABEHCTB.

Tema 1.3. Pemienne cucrem ajredpandecKux ypaBHeHH

Teopus. Anrebpanueckoe ypaBHeHue. O0yacTh ornpesieseHus ypaBHeHus. Meton
l'aycca u Kpamepa. llenbie panuoHanbHble ypaBHEHHS. J[poOHO palroHabHbBIE
ypaBHeHUs. CuCTeMbl ypaBHEHUWH. VppalmoHAbHBIE YpPaBHEHHS W HMX CHCTEMBI.
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YPaBHCHI/IH C MOAYJIEM U UX CUCTCMEI.

Ilpakmuxa. Pemenue cucrem anreOpanyeckux YpaBHEHUH paszIUYHBIMU
METOJaMHU.

Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpuyeckue byHKUIMN YHCIIOBOTO aprymeHTa
[IpeoOpazoBanusi TPUTOHOMETPUUECKUX BbIpaxeHu. CBONCTBA TPUTOHOMETPUUECKUX
GYHKIUN: TIEPUOTUIHOCTD, YeTHOCTh, HEUETHOCTh, HETIPEPHIBHOCT.

llpaxmuxa. Pemenue 3a1a4 Ha CBOMCTBA TPUTOHOMETPUUECKUX (DYHKITUH.
Pa3nen 2. Mexanuka

ypOBeHI) IMPCOABABICHUA MaTCpHUajla obecrnieynBaeT YqaluMcCsa YMCHUC PCIIATbh
3aa491 BBICOKOT'O U ITOBBINICHHOI'O YPOBHA CJIOKHOCTH M SKCIICPUMCHTAJIBHO ITPOBCPATH
OCHOBHBIC 3dKOHOMCPHOCTH MCXAaHUKH.

Oo0yuaromuecst OyayT 3HaTh:

- OCHOBHBIC TIOHSTHS MEXaHWKH: MaTepuajbHas TOYKA, OTHOCHTEIBHOCTH
MEXaHUYCCKOTO JBWKCHUS, MyTh, NIEPEMEIICHNE, MTHOBEHHAsI CKOPOCTh, YCKOPEHHE,
Macca, MHEPTHOCTh, Cuja (Cuja TSXKECTH, CHJIa YIPYrocTH, CUJia TPEHUs), Bec,
HEBECOMOCTh, UMITYJIbC, MHEPIIMAJIbHASI U HEUHEpIMaJbHasl CUCTeMa OTcuera, paborta
CWIbl, TOTCHIMAJbHAS W KUHETHYECKas JHEprus, aMIUIUTylda, IEepUoJ, YacToTa,
WUHEPIIUS, MOMEHT UHEPIIUH;

- OCHOBHBIE 3aKOHBI MEXAaHMKH: 3aKOHbl HBIOTOHA, 3aKOH BCEMHPHOTO
TATOTEHUS, 3aKO0H [ 'yka, 3akoH KynoHa-AMOHTOHA, 3aKOH COXPaHEHUSI UMITYJIbCA, 3aKOH
COXpaHEHHSI MOMEHTA UMITYJIbCA, 3aKOH COXPAHEHUS U TTPEBPALLCHUS SHEPTHH;

- OCHOBHBIC IIPHHIOMUIIBI MCXAHHUKH: IMPHUHOWUII OTHOCUTCIIBHOCTH FEU'H/IJ'IGSI,
IMPUHIHWIT HE3aBUCUMOCTHU HBH)K@HHﬁ, IMPHUHIOUIT COOTBETCTBUS;

- BO3MOXXHOCTH TPUMEHEHUS MEXaHUKHU: JIBUKECHHE HCKYCCTBEHHBIX
CIIyTHUKOB TIOJT ACHCTBUEM CHJIBI TSHKECTH, OA/NIMCTUUECKOE JABUKEHUE, PEaKTHBHOE
JNBUXXEHHE, YCTpoMCTBO pakeTsl, KIIJ] MmamumH 1 MexaHu3MOB, NOABEMHAS CUJIa KpbLIa
CaMoJIeTa;

- OCHOBHBIC  HM3MEpPHUTENIbHbIE MPUOOPHl U  METOABl  BBIYUCICHUS
IIOIPEITHOCTEN U3MEPEHNN B MEXAHUKE;

- METO/IbI PELLICHHS OJIMMINAAHBIX 3aa4 110 MEXaHHKE.
Ooyuaromuecs 0yayT yMeTh:

- MPABUJIBHO OMUCHIBATH U OOBSICHATH OCHOBHBIE MEXaHUUECKUE SIBJICHUS U
IIPOLIECCHI, 1aBaTh TOYHBIE ONPEIEIECHUS OCHOBHBIX OHITUI MEXAHUKWU;

- U300pakaTh Ha 4YepTexe MpU PEHICHUH 3aJlad HalpaBieHUS BEKTOPOB
CKOPOCTHU, YCKOPEHHUSI, CUITbI, UMITYJIbCA TEJA;

- pemiaTh 3aJadyd  Ha OIPEAENIEHHE CKOPOCTH, YCKOpPEHHUs, NyTH U
MEpEMENICHUS] TPU PaA3JIMYHBIX BUAAX JABWKEHUS, CKOPOCTM W YCKOPEHUS IIpH
JBKEHUU TeEJIa 110 OKPY>KHOCTU C MTOCTOSIHHOM 110 MOJYJIFO CKOPOCTBIO, MACChI, CUJIBI,
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UMITyJIbca, paboThl, MOIIHOCTH, 3Heprun, KII/I, yckopenuss cBoOOIHOTO MajeHUs MO
nepuoy KojieOaHUN MasgTHUKA U JIp.;

- PaCCUNUTBIBATD TOpMOSHOi’I IMyTb, CHIJIHI, ,HeflCTBy}OIHI/IC Ha T¢CIo,
ABMOKYHICECA C  YCKOPCHHUCM, OIPCACIATL CKOPOCTb  PAKCThI, HCIIOJIbB30BATH
KJACCUYECKHUMN 3aKOH CII0XKCHMS CKOpOCTCﬁ, a4 TAaKKC 3aKOHBbI HI)IOTOHa, BCECMHUPHOTI'O
TATOTCHUA, COXPAHCHUA UMITYJIBCA, MOMCHTA UMITYJIbCA, DOHCPIUU U IP.,

- YUTATh U CTPOUTH I'padUKH, BRIPAKAIOIINE 3aBUCUMOCTh KHHEMATHIECKHIX
BEJIMYMH OT BPEMEHU MpPU PAaBHOMEPHOM, DPABHOYCKOPEHHOM U KOJI€OATEIbHOM
JBUKEHUSIX, CUJIBI YIIPYTOCTH NPpH 1ehopMaLivy U JIp.;

- U3MEPATh U BBIUUCIATH (U3MUYECKHUE BEIWYUHBI: BPEMsI, PaCCTOSHHE,
CKOPOCTb, YCKOPEHHE, MaccCy, CHIY, >KeCTKOCTh, KOA()(UIMEHT TpEeHUs, MMIIYJbC,
paboty, mommHocTth, KIIJ| Mexanu3moB, mepuoj KojdeOaHUN MasTHHKA, YCKOPEHHE
cBOOOTHOT'O TIAJICHHS;

- Jenath BBIBOJABI 00 HW3MEHEHUH (PU3UYECKHX TapaMeTpoB M XoOJa
(u3ryuecKoro npouecca U3 aHaiau3a rpaQuKkoB, ypaBHEHH U HEPABEHCTB;

- MOJIb30BAThCS (PU3UUECKUMHU MTPUOOpPAMU: MUKPOMETPOM, CEKYHJIOMEPOM,
U3MEpPUTETBHBIM IHJIMHJIPOM, BECaMH, TPUOOMETPOM, MOJBIKHBIM U HETOJABUKHBIM
OJIOKOM | JIp.;

- peuiatb 3aaa4yd BBICOKOI'O M IIOBBIMICHHOI'O YPOBHA CJIIO)KHOCTH IIO
MECXaHUKEC U OJIMMIINAAHBIC 3a1a4H.

®opmMbl 3aHATHIA, UCTIOJIB3yEeMbIC TTPH U3YYCHUH JTAHHOTO pa3zeia;
- JIEKI[MOHHA;

- UHJIUBHUAYyalIbHas paboTa;

- TpymnnoBas padoTa;

- WHIUBHUAYyaJIbHAas KOHCYJIbTAIINS;

- TPYIIOBas KOHCYJIbTAIIHS;

- UTOTOBBIM TECT.

Tema 2.1. KunemaTuka

Teopus. IlpAMONMHEWHOE PABHOMEPHOE M PABHOYCKOPEHHOE JBHXKECHUE.
[Tpunuun otHocuTenbHOCTH ["anunes. OTHOcUTeNbHOE ABMXKEHUE. TeopeMa ClIoKEeHUs
cKopocTei. J[BrkeHue Tena, OpOIIEHHOro MOJ YIiioM K Topu3oHTy. KpuBonuHeitHoe
INBW)KEHUE. [[BIJKEHNE MATEPUAIBHOM TOUKH 110 OKPY’KHOCTH C IIOCTOSTHHOW CKOPOCTBIO.
OCHOBHBIE XapaKTEPUCTUKH BPAIIATEIBHOTO ABMXKEHUS (LEHTPOCTPEMUTENBHOE
YCKOpEHHE, MEepUojl, 4acToTa, yrioBoe nepemenienue). KosnedbarenbHoe ABMXKEHHE
MaTepuaibHON TOukU. KnHeMaTnueckue XapakTepUCTUKU KOJIe0aTEeIbHOTO JBUKEHUS,
rpa@uKkd  U3MEHEHWs d3TUX MapaMeTpoB C TEYEHUEM BpEMEHU. AHaJIOruH
BpAaILlaTeIbHOTO U KOJIEOATENbHOTO IBUYKEHUIA.

Hpakmuka. Penienue 3aJla4 Ha BBIYHUCIICHUC KMHCMATHYCCKHUX IapaMCTpPOB IIpHU
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PaBHOMEPHOM U PAaBHOYCKOPEHHOM [BW)KCHUH, a TAKXKE IIPU JBHKEHUU MaT€pUaIbHON
TOUYKH IO OKPY>KHOCTH U KoJyieOaTeIbHOM JBMXKeHUH. HaxoxxeHue cpenHeil ckopocTu
IIPU  HEPAaBHOMEPHOM  JBWKEHUM.  DBbluMCI€HHE  MI'HOBEHHBIX  3HA4YECHUH
KMHEMATHYECKUX MapaMeTpoB KojedarenbHOro nBwxeHus. [loctpoenune rpaukos
3aBHCHUMOCTEH KHHEMAaTUYECKUX MMapaMeTPOB OT BPEMEHU U aHAJIU3 ATUX TPadUKOB IS
pPa3IMYHBIX BHJOB JBWKCHHsS MATE€pUAJIbHONM TOYKH. BBIYMCIEHUE CKOpPOCTH,
JAIbHOCTH, BBICOTHI MOABEMA WU BPEMEHHU IOJIeTa Tejld, OpPOLIEHHOIO MOJ YIJIOM K
TOPU30HTY.

Tema 2.2. Jlunamuka

Teopusi. OCHOBHbBIE TOHATHA JAWUHAMUKA MAaTEPHAIBHOM TOYKU (ILUIOTHOCTb,
Macca, cuiia). MHepuuanbHble 1 HEMHEPLUUAJIbHbIE CUCTEMBI OTCUETa. 3aKOoHbI HbIOTOHA.
[Ipsmas wu oOpatHas 3ajauyd MeXaHUKA. Bunabl cuin  (ynopyroctd, TpeHHS,
conpoTuBieHus). 3akoH BcemupHoro tiaroreHus. 3akonbl Kemepa. Kocmuueckue
CKOpOCTH. /JIBMIKEHHE Tejla 10 HAKJIOHHOW IUIOCKOCTH. TpeHume, 3akoH Kyiona-
AmonTOoHa. Ymopyrocte U aedopmanuu, 3akoH ['yka. JlMHaMuKa BpamaTteabHOro
nBrkeHus1. OCHOBHOM 3aKOH BPAILATEIbHOTO IBWKEHHS. MoMeHT nHepunn. OCHOBHBIE
HNOHATHSA CTaTUKU (MOMEHT CHWJIBI, IJIEYO CUJIbI, TOYKA OMOPHI, LIEHTP BpalleHus). Buabl
paBHOBecH Tena (YCTOMYMBOE, HEYCTOMUYMBOE, 0€3pa3anMyHoe). Y CIOBUE PaBHOBECHS
TeJna, LeHTp Macc. JlaBneHue (TBepble Tena, >KUIKOCTH U ra3bl). 3akoH [lackans u 3akoH
Apxumena. VYcnoBue IulaBaHug Ten. JlMHaMuKa <~ KoJe0aTenbHOrO  JABMXKEHUS
MAaTEpPUATIbHON TOUKHU.

IIpakmuka. HaxoxJieHre TUIOTHOCTH TeJia U CPpeHEH MIIOTHOCTU CMeCH (CIUIaBa).
Pemenue 3ama4 Ha pacuer pa3iaudHO poja cuil. PemieHue npsiMoit 1 oOpaTHOM 3aaun
MEXaHUKU [ TMOCTYINATEeIbHOTO W BpaulaTeabHOro nBMkeHud. OnpeneneHue
YCKOPEHUS TeJa MPU JABUKEHUHU IO IEUCTBUEM HECKOJIBKUX CUJL. [locTpoenune u ananus
rpa@uKOB 3aBUCUMOCTEH CHJIBI TPEHUS, CWJIbl TSXKECTH W CHUJIBI YIPYTOCTH OT
CYIIECTBEHHBIX MapaMETPOB MEXAHUYECKON cHucTeMbl. OmnpeaeneHne MOMEHTOB
MHEPUUH TeN pa3audHoil (hopMbl. BeluncieHue napameTpoB MEXaHUUECKON CUCTEMBI B
YCJIOBMM paBHOBecHs. PelieHue 3amad TUAPOCTATUKA W ONPEACICHHUE YCIOBUH
TIJIABaHUS TEJ.

Tema 2.3. 3aK0HBI COXpaHeHUs

Teopusa. mnynbCc Tena. 3aKOH COXPAHEHUS MMIYJbCAa. 3aMKHYTas CHCTEMA.
PeaktuBHOE nBMKEHHE. YCTPOWCTBO pakeThl. YpaBHeHue Memepckoro. dopmyiia
[MuonkoBckoro. Mexanuueckas pabota. MomHocTh. [loTeHIIMaIbpHast U KHHETUYECKAas
sHeprusi. KoHCepBaTMBHBIE UM JUCCUIIATHUBHBIE CUJbl. KuHeTHdeckas SHeprus
BpALIAOIIETOCA Tea. 3aKOH COXPAHEHHUs SJHEPTUU B MeXaHUKeE. [ [pocThie MEXaHU3MBI U
ux KIIZ. IlpeBpamenus sHeprun. MOMEHT MMMyJbca. 3aKOH COXPAaHEHUS MOMEHTA
uMItyJabca. Kunernueckast sHEprus BpallarolIerocss TBEPIOro Tea.

Ilpakmuka. OnpeneneHue UMITyJbca Tela W 3aMKHYTOW CHCTEMBI Tell
[IpumeHeHne 3aKkOHa COXPAaHEHUsS UWMITYJbCa M BBIUHCICHUE KHHEMATHYECKHUX
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XapaKTEPUCTHUK JUIsl PEAJIbHBIX CHUCTEM U IMPOLECCOB (B3PbIB, yAap, CTOJKHOBEHUE).
Pemenne 3amad Ha 3aKOH COXpaHEHUs ITOJIHOM MEXaHWYECKOM »Hepruu. Beruucienue
MOTEHLUAJIBLHON SHEPTUH TeJIa B MOJIE TSKECTU U YIPYTO 1e(hOPMUPOBAHHON MPYKUHBI.
Pacuer pabotsl, MomHOocTH U KI1/] pa3nuyHbix MexaHU3MOB. Beruucienue napaMmeTpos
BpAILlaTEJIbHOTO JBIKECHHS C MPUMEHEHUEM 3aKOHA COXPAHEHHMs MMITyJbca. Pemenune
KOMOWHHPOBAHHBIX 33]1a4 Ha IPUMEHEHHE 3aKOHOB COXPAaHEHUS B MEXAHUKE.

Paznen 3. MoJsiekyasipuasi pusnka

VYpoBeHb INpenbsBICHUS MaTepuanga OOeCleunBaeT ydalluMCcsl peliaTh 3aadu
MOBBIIICHHOTO YPOBHS CJOKHOCTH M SKCIEPUMEHTAIBHO TPOBEPSITh OCHOBHBIC
3aKOHOMEPHOCTH MOJIEKYJISIPHON (PU3UKH.

Oo0yuaromuecs OyayT 3HaTh:

- OCHOBHBIE MOHATHSI MOJICKYJIIPHON (DU3UKU: TEMJIOBOE JBMXKCHHE YaCTHII;
MAacChl U pa3Mepbl MOJICKYJT; HACAIbHBIN ra3; N30TEPMUUYECKUN, U30XOPHBIN, U300apHBIN
U aauabaTHBI MpOIEeCcChl; OpPOYHOBCKOE JBIDKEHHE; MOJSpPHas TEIIOEMKOCTb;
Temriepatypa (Mepa cpeaHed KHHETHYECKOM SHEPruM MOJIEKYJ); HeoOpaTUMOCTh
TEIJIOBBIX MPOIECCOB; KOJUYECTBO, TEIUIOTA, BHYTPEHHSS DHEPTUs; HACHIIICHHBIC U
HCHACBIILICHHBIC Tapbl; BJIAXHOCTh BO3/yXa; AaHU3OTPOINHUS MOHOKPHUCTAJIOB,
KpUCTaJUIMUeCKue U aMop(HbIe Tela; YIPYrue U miactTuueckue aedopmanuu;

- OCHOBHBIE 3aKOHbl MOJIEKYJSPHOW (U3UKU: OCHOBHOE YpaBHEHHE
MOJIEKYJIIPHO-KUHETUYECKOM TeopuH, ypaBHeHUE Menneneesa-Knaneiipona, cBs3b
MEXIy IapaMeTpaMHu COCTOSHMS ra3a B H30IpOLieccax, IIEpBOE€ U BTOPOE HAYAIO
TEpPMOJAMHAMHUKH, ypaBHEeHHE Maiepa, ypaBHeHue IlyaccoHa;

- CyThb OCHOBOIIOJATalIIUX OIBITOB MOJICKYJSIPHON (U3UKU: OMBITOB
IlIrepna, Ileppena, Jlamepra, [dxoynsa, Menneneesa u Knaneipona, [lapist, bouns u
Mapuorra, I eii-JIroccaka, Kapno u ap.

- BO3MOXKHOCTH TPUMEHEHUSI MOJEKYJISIpHONH (U3HKU: HUCIOJIb30BAHUE
KPUCTAIJIOB U APYTUX MaT€pUalioB B TEXHUKE, TEIJIOBbIE JBUTATEIN U UX IPUMECHEHUE
Ha TPAHCIIOPTE, B YHEPTETUKE U CEIbCKOM X035UCTBE, METOIbI TPO(PHITAKTUKY U OOPHOBI
C 3arpsI3HEHUEM OKPYKAIOLIEN CPEJIbL;

- OCHOBHBIE U3MEPUTEIbHBIE PUOOPHI MOJEKYISIPHON (DU3UKH.
Ooyuaromuecs OyayT yMeThb:

- MPAaBWIbHO OMNUCHIBATh U OOBSICHATH OCHOBHBIC SIBJICHHSI M TMPOLIECCHI
MOJICKYJIIpHON  (U3UKH, JaBaTh TOYHBIE OIPEACIICHUS] OCHOBHBIX TOHSITHIA
TEPMOIMHAMHUKHY;

- n300pakaTh Ha YEPTEIKE 3aBUCHMOCTH OCHOBHBIX TEPMOJIMHAMHUYCCKUX
apaMeTPOB B U30MPOIIECCax;

- pelars 3aJa4M Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJISIPHOM MAacChl C
HCHOJIb30BAHUEM OCHOBHOTO YPAaBHEHHSI MOJICKYJISIPHO-KUHETHYECKOW TEOPUHU Ta30B,
ypaBHeHUs: MenaeneeBa-KnanelpoHa, cpeiHeil KHHETUYECKON SHEPTrUM Xa0TUYECKOTO
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JIBUKEHUST MOJIEKYJ M TEMIEpaTypbl, MOBEPXHOCTHOIO HATSDKEHHS KUAKOCTH M
napameTpoB YIPYrUX CBOMCTB MaT€pUAJIOB;

- paccuuthiBath KIIJ[ TeruoBbIx aBurateneil, paboTy rasza, BHYTPEHHIOIO
AHEPTUI0 U KOJIMYECTBO TEIUIOTHI B M30IpoIleccax U ainadaTHOM IMPOIIECCE Ha OCHOBE
NEepPBOro Hayaja TePMOJUHAMUKH;

- YUTaTh W AHAIM3UPOBATH TI'pa(UKH, BBIPAKAIOIIHUE CBA3b MEXKAY
TEPMOJUHAMHYECKUMU TapaMeTpaMd M BBIYUCIATH paboOTy ¢ MOMOIIbI0 Tpaduka
3aBHCHMOCTH JIaBJICHUS OT 00bEMA;

- OMpENENITh  DKCICPUMEHTAIBbHO  TapaMeTphl  COCTOSHUS ~ Tasa
(Temmeparypy, 00beM W MaBJIICHHWE), MOAYJIh YNPYrOCTH Marepuaina, KO3 UIIHCHT
MMOBEPXHOCTHOTO HATSHKEHUS )KUIKOCTEH;

- MOJIb30BAThCS (PU3HMUECKUMU MPUOOpaMU: MICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOI1, MAHOMETPOM;

- peliaTh 3aJadyd BBICOKOTO M TMOBBIIMIEHHOTO YPOBHS CIIOKHOCTH IO
MOJIEKYJISIpHOM (DU3UKE U OJIMMIUAAHBIC 3a]]aUu.

®opMbl 3aHATHI, UCIIOJIB3yEMbIE ITPU U3YYEHUH JAHHOTO pa3zelna:
- JIEKLIIMOHHAS;

- UHAMBHyalIbHas paldoTa;

- rpymnmnosas padoTa;

- VH/IMBHUIyaJIbHAsl KOHCYJIbTAIHS;

- rpynnoBasi KOHCYJIbTAIIHS;
KOHTpPOJbHAs paboTa;

Tema 3.1. MosieKyasIpHO-KHHETHYECKAsI TEOPUS

Teopus. OCHOBHBIE MOJOXKEHUS MOJICKYJISIPHO-KUHETHYECKON TEOpUU U HX
onbITHBIE OOocHOBanusa. Juddys3us u OpoyHOBCKOe nBWKeHUEe. BzaumoneictBue
aTOMOB W MOJIEKyJ BemlecTBa. Macca u pasmepbsl MoJiekyi. llocrtossaHas ABoraapo.
JIlnHaMU4YECKUE U CTATUCTUYECKHUE 3aKOHOMEPHOCTU. BeposaTHOCTh cOObITHS. MUKpO- 1
Makpoomnucanue ¢usnueckux cucteM. CpenHue 3HaYeHUS (PUIMYECKUX BEIUYMH.
Pacnpenenenue kak crnoco0 3ajjaHus COCTOsIHUSL cUcTeMbl. Pacipenenenrie Makcsenna
n bonbimana. Onsir IlTepna, Ileppena, Jlamepra. Wneanmpnblii ras. OcCHOBHOE
ypaBHEHHUE MOJICKYJISIPHO-KMHETUUECKOW TEOpUHU WJealbHOro raza. TemmnepaTypa u ee
n3MepeHne. AOCOMIOTHBIN HYJIb TEMIIEPATYPhl. Y paBHEHUE COCTOSTHUS HICATLHOTO Ta3a
KakK CJIEJCTBUE OCHOBHOI'O YPaBHEHHS MOJIEKYJIIPHO-KUHETUYECKON TEOPUHU Ta30B U €ro
YaCTHBIC CITydau JIJisl MOCTOSITHHOW TeMITepaTyphl, TOCTOSHHOTO 00beMa U TOCTOSTHHOTO
naBneHus. PeanbHbie rasel. YpaBHeHue Ban-aep-Baanbca. Cpennsis nimHa cBOOOIHOTO
mpoOera. ArperaTHble COCTOSHUS ©  (a3oBble Tepexoinl. HacellieHHBIE |
HEHACBHIILIEHHBIC Mapbl. 3aBUCUMOCTh JIaBJIICHUSI U IUIOTHOCTH HACBIIIEHHOTO Mapa OT
TeMIepaTypbl. 3aBUCUMOCTb TEMIEPATypbl KHUIICHUS KUIAKOCTA OT JaBJICHUS.
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Kpurnueckas temneparypa. Pa3oBble MEpexoabl U AUarpamma COCTOSIHUS BEIIECTBA.
IIpoueccsl KOHIEHCAMM U HUCIIAPEHUs B NPUPOJAE U TEXHUKE. BraxxHOCTh BO3myxa.
Touka pocel. Ilcuxpomerp. I'urpomerp. CBOIICTBA MNOBEPXHOCTH KHUJIKOCTEH.
[ToBepxHocTHas sHeprusa. [loBepxHocTHOEe HarspkeHne. CmaunmBanue. KanwsuigpHeie
aprneHusi. CTpoeHHe KpUCTaUIOB. AHU30Tponus KpuctamioB. [lomumopdusMel.
MOoHOKpHUCTAIIIBI M HOJUKpUCTaLIbl. [IpocTpaHCTBEHHAsl pemeTka. DleMeHTapHas
sueiika. CummeTpus kpuctamioB. [ledektsl B kpuctamiax. O6pa3oBaHne KPUCTAIIIOB B
OpUpoie W TONydyeHHe uX B TexHuKe. CrHocoObl ympaBlIeHUS MEXaHHYECKUMHU
cBOMcTBaMM TBEpABIX Tel. [loHATHE O JKHUIKUX KpUCTaiaXx. AMOpQHBIE Tena.
Hedpopmanuun. Hampspkenne. MexaHM4ecKHe CBOMCTBAa TBEPIBIX TEN: YIPYroCTb,
IPOYHOCTh, IUIACTUYHOCTb, XpynkocTb. Jlmarpamma pactsokeHus. CospaHue
MaTepUajIoB ¢ HEOOXOAUMBIMU TEXHUYECKUMU CBOMCTBAMH.

IIpakmuka. PacyeT MHUKPOCKONMYECKMX M MAKPOCKONMYECKHUX MapamMeTpOB
peanbHBIX CUCTEM (CKOPOCTh MOJIEKYJI, TEMIIEPATypa, JABJICHHUE, KOJTMYECTBO BEUIECTBA,
quciio MoJiekyin). Pemenue 3anau Ha ypaBHeHue MenpeneeBa- KianelipoHna u razoBble
3akoHsbl. [locTpoenue rpadukoB N30IPOLECCOB U UX aHalIn3. Beluncienue napaMeTrpos
KHUAKOCTEeH M TBepAbIx Ten (Moxyis Oura, ynnuHeHus neOopMHpPOBAaHHOIO Telna,
KO3(pPUIUEHTa TOBEPXHOCTHOTO HATSDKEHHUS, BJIAXHOCTU BO3J1yXa M Ap.). PemieHue
KayeCTBEHHBIX M PACUETHBIX 3aJla4 Ha KalWJUIAPHBIE SIBICHUSA U (ha30Bble NEPEXO/BL,
aHanu3 (Ha30BBIX AHATPAMM.

Tema 3.2. TepmoanuHamuka

Teopus. TepMOIUHAMUYECKUM MOIX0/T K U3YUEHUIO (U3UUECKUX MTPOIIECCOB.
TepMoanHaAMHUUYECKHE TTApaMETPBI COCTOSIHUSA Tella. BHyTpeHHss 3Heprus tena. llepsoe
Hayajao TepMOJMHAMUKU. TepMoanHaMUUecKkoe onucaHue (a3oBbIX MEPEX010B, aHAINU3
(ha30BbIX MPEBpALIEHUI C SHEPTeTUYECKON TOUKH 3peHus. PaboTa uneanbHOro rasa npu
n3MeHeHnn obObema. [lpuMeHeHue mepBOoro Hauyajaa TEPMOJAMHAMHUKU K Pa3IUYHBIM
TEIJIOBBIM MPOIECCaM, COBEPIIAEMbIX HaJ UIeaIbHbIM ra3oM. AnuabaTHBIN mpoiiecc.
TenmoeMKOCTH Ta30B TMpPU  IOCTOSSHHOM JABJIGHUM M TIOCTOSIHHOM  0ObeMme.
TeroemMkocTh TBepabIX Ted. TersoBble MamuHbl. [IpyHUMN HEHCTBUS TETUIOBBIX
neurarenen. ukin Kapuo. KIIJ[ TemioBoro aBurarens U NIyTH €ro IMOBBILICHUS.
JIBurarenb BHyTPEHHETO CTOPaHUs.

[TapoBas u razoBast TypOuHbI. PeakTuBHbBIE TBUTaTENN. XO0JIOANIbHBIE MAIIUHBI.
Ponp TemmoBbIX MamMH B pPAa3BUTUHM TEIUIOOHEPTETHUKM W TPAHCHOPTA. TeIUIoBbIE
MalIHBI U 0XpaHa npupojibl. O0patumMble U HeoOpaTuMble pouecchl. HeoOpaTumocTsb
TEIUIOBBIX IPOLIECCOB. BTOPOI1 3aKOH TEPMOJIMHAMUKHU U €T0 CTATUCTUYECKUM CMBICIL.

Ilpakmuxa. Pacuer TepMOAMHAMUYECKUX [AapaMETPOB pEAJbHBIX CUCTEM B
Pa3IMYHBIX COCTOSHUAX. TepMOJMHAMMYECKMH aHanu3 (a30BBIX MPEBpALCHUMN.
DHEpreTUYecKue COOTHOILICHUSI TMpU  MUCHapeHuu (KOHJEHCAllMW), TUIaBJICHUU
(kpuctamnmzanuu) BemiecTBa. [IpuMeHeHHe mepBOro Hayala TEPMOJAMHAMHUKU K
OIIMCAaHUIO MPOLIECCOB HAJ WACAIBHBIM Ta30M, pacyeT IapaMeTpoOB Tra3a B ITUX
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npoueccax. Boruncnenne KIIJ[ TermnoBpix MamuH (B TOM 4YHCIE U HJI€ATBHBIX),
paboTaIMX MO pa3iIWyHbIM [HKIaM. KadecTBeHHbIE 3a7aud HAa BO3MO>KHOCTh-
HEBO3MOXKHOCTh CO3JIaHHsI «BEYHOro nBuratens». Pacuer sddektuBHOCTH pabOTHI
XOJIOIUIIBHBIX YCTaHOBOK.

Pa3znen 4. JjeKTpoAMHAMMKA

ypOBeHI) MNPpCOABABICHUA MaTCpHUajia oOecreynBaeT yYqamuMcesa BO3MOKHOCTD
peuiaTth 3aada4u ITOBBIICHHOTO YPOBHA CIIOKHOCTH H 3KCIICPHUMCHTAJIBHO IIPOBCPATH
OCHOBHBIC 3dKOHOMCPHOCTH JJICKTPUYCCTBA U MAIrHCTU3MA, a4 TAKKC K0JIeOATEIIbHBIX U
BOJIHOBBIX ITPOLIECCOB.

Oo0yuaromuecs OyayT 3HATh:

- OCHOBHBIC ITOHATHSA 3JICKTPUUCCTBA U MAaIrHCTU3MaA! 3JICKTpH‘1€CKHfI 3apsnd,
QJICKTPHUYCCKOC HW MAIHUTHOC II0JIA, HAIIPAKCHHOCTb, PA3HOCTb IIOTCHIHAJIOB,
HAIIPSKCHUC, DJICKTPOCMKOCTDL, JUIJICKTPUYICCKAA IIPOHUIACMOCTL, CTOPOHHUC CHUJIBI U
3I[C, MAaravuTHasgd MWHAYKIHAA, MarHUTHBIN IIOTOK, MAardvuTHasA IIPOHHUIACMOCTD,
HAIIPSKCHHOCTh MArHUTHOI'O I1OJIA.

OoOyuaromuecst OyayT yMeTh:

- IIpaBUJIbHO OIIMCBIBATH H OOBSICHSTHL OCHOBHBIC SIBJICHUS U IMpOoICCChbI
QJICKTPOAUHAMUKH, JaBaTb TOYHBIC OIIpCACICHUA OCHOBHBIX TIOHSITUI
QJICKTPOMArucTu3ma.

(I)OpMLI 3aHﬂTI/II71, HCIIOJIB3YCMBIC IIPHU U3YUCHUU JAHHOT'O pa3aciia:

- JIEKIIMOHHAS,

- UHAMBUyalIbHAs paboTa;

- rpymnmnoBas pabora;

- WHINBUyalIbHAs KOHCYJIbTAIUS;
- TpyNIoBas KOHCYJIbTAIHS;

- UTOTOBBIN TECT.

Tema 4.1. diekTpuyeckoe moJie

Teopusi. 3aKkOH COXpaHEHMs JJIEKTpUYEecKoro 3apsaa. TodeuHbld U
pacnpeneneHHbld 3apsaapl. 3akoH KynmoHa. Dnektpudeckoe mnoje. HanpsikeHHOCTb.
JIuHUM HaAOpPSHKEHHOCTU. DJIEKTPUYECKOE I0JIE TOYEUHbIX 3apsaoB. OIHOPOIHOE
aNeKTpruYecKoe noJie. I10Tok HanpsKEeHHOCTH JIEKTpUUYecKoro nnojs. Teopema I'aycca u
ee MpUMEHEHHE JJIA pacyeTa dJEeKTPUUYECKUX noJield. PaboTa anekTpuyeckoro mnoss npu
nepemenieHun 3apsanoB. llorenuman. Hanpsbkenune. CBA3bp MeXIy HANpPsyKEHHEM H
HaIPSOKEHHOCTHIO. [IpOBOHUKM B 3JIEKTPUYECKOM I0J€. DJIEKTPUUYECKAS E€MKOCTb.
DneKkTpuyecKas eMKOCTh IIJIOCKOTO KOHJeHcaTopa. uanexkTpuueckasl MpOHUIAEMOCTb.
DOHeprus 3JeKTpudeckoro nojs. IoTHoCTh sHEprun. J{U3IEKTPUKH B 3JIEKTPUYECKOM
nosie. MexaHu3M TNOJSPU3ALMHA JUAIEKTPUKOB. OJEKTPETBI M CETHETOXJIEKTPUKH.
[Tbe30anexTpuyeckuii 3HPEKT U ero UCMoIb30BaHUE B TEXHUKE.
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Ilpaxmuxa. PenieHne KauyeCTBEHHBIX 3a7a4 IO AJIEKTPOCTATUKE (DIEKTPU3AIINS,
npoBosiue cepnl), 0ObSICHEHHE HAOII0IaeMbIX JICKTPUUYECKUX SBJICHUH. Pacder
CUJIBl B3aMMOJICUCTBHS DJEKTPUUYCCKUX 3apsSa0B, EMKOCTH, 3apsiga ¥ DHEPTHUH
koHgeHcaropa. [loctpoenne rpaduKoB 3aBHCHMOCTEH SIEKTPHUYECKUX MapaMeTpoB
3apsHKEHHBIX TEJT OT KOOPIMHAT.

Tema 4.2. 3aK0HBI NIOCTOAHHOTO TOKA

Teopusa. YcloBUS CYyIIECTBOBAHMS IOCTOSSHHOrO Toka. (CranroHapHOE
ANEKTPUUYECKOE TOJIE. DNEKTPUUECKUE LU C IMOCIEAOBATEIbHBIM U MAPAJIIEIbHBIM
COCAMHEHUSAMHU TMPOBOAHUKOB. ONEKTpOJABIKYyIIas cuia. 3akoH Owma s
HEOJTHOPOJHOTO ydacTka menu u ans monHoil nenu. IlpaBuna Kupxroda. Pacuer
Pa3BETBIICHHBIX JJIEKTPUYECKUX LENEN, CMEIIAHHBIX COEJUHEHWW IPOBOJIHHUKOB.
IIyHTBl W JAONOJHUTENBHBIE CONPOTHBICHUSA. PaboTa M MONIHOCTH TOKa. 3aKOH
Jlxoynsa-Jlenna.

OnexkTpuyeckuid TOK B MeTtaiuiax. OCHOBHBIE ITOJIOKEHUS 3JIEKTPOHHON TEOPUU
MIPOBOAUMOCTH MeTauioB. CKOPOCTh YIOPSAOYEHHOTO JBWXKEHUS JJIEKTPOHOB B
MIPOBOAHUKE. 3aBUCUMOCTh CONPOTHUBIEHUS OT TemmnepaTrypbl. CBEpXIPOBOAUMOCTD.
DIJIEKTPUYECKHM TOK B  TOJYNPOBOAHUKAX.  DJIEKTPUYECKAs  MPOBOJAUMOCTH
MOJIYITPOBOJTHUKOB U €€ 3aBUCUMOCTb OT TeMIEpaTypsl U ocBelieHus. CoOCTBeHHas U
MIpUMECHAsk TPOBOJUMOCTD OJYIPOBOAHUKOB. TepMo- 1 (hOTOPE3UCTOPBI.
DJIEKTPOHHO-ABIPOYHbIN  mepexon. llomympoBogHukoBeli  nuon.  Tpansucrop.
[IpumeneHnrne MOMYNPOBOJAHUKOBBIX mpuOopoB. Tpurrep kak osnemeHT OBM.
WHTerpasbHble CXEMBI. OJIEKTPOHHAs 3MHUCCHA. BoibT-amIiepHas XapaKTepuCTHKa
auoja. OJEKTPOHHbIE IMYyYKHM W MX CBOMCTBA. DJIEKTPOHHO-ITyuyeBas TpyoOKa.
DNEeKTpUYECKHA TOK B PacTBOpPax M paciuiaBax 3JIEKTPOJUTOB. 3aKOH 3JIEKTPOJIU3A.
Onpenenenne  3apsaa  2JekTpoHa. lIpuMeHeHMe  3lEeKTpoiau3a B TEXHUKE.
DJIEKTPUYECKU TOK B razax. HecamocCTOATENbHBIM M CaMOCTOSITEIBHBIN pa3psiibl B
ra3zax. Bunbel camocrositensHOro pa3psaa (TJICONHi, UCKPOBOM, KOPOHHBIHN, TyTOBO).
[Tonarue o mmasme. MI'/[-renepaTop. DAEKTpUUECKUH TOK B BakyyMme. BakyyMHbIN
MO U TPUOJ. DIEKTPOHHO-TyueBast TpyoOka. OnbiT Modde-Mumnkena.

Ilpakmuka. Pacder CONPOTHUBICHUS MOCJEIOBATEIBHOIO, MApPalIEIbHOTO |
CMEIIAHHOTO COEJWHEHHS IPOBOJHUKOB. BBIUHCIIEHHE TAICHUS HAINPSIKCHUS, CHUJIbI
TOKa, BBIJCISICMOM MOIIHOCTH B II€MH MOCTOSHHOIO TOKAa. PacyeT CIOXKHBIX IIeneu ¢
noMonisto npaswi Kupxroda. [Toctpoenre u anainn3 BoJIbTa-aMIIEPHBIX XapaKTEPUCTUK
PE3UCTOPOB, PACTBOPOB U MOJYIPOBOJHUKOB.

HUTorosoe 3auaTue

KontponbHas pabora.
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Y4eOHbIH (TeMaTHYECKUIl) MJIaH.

2-ii To1 00yUeHus

KoanuecTrBo 4acoB

DopMbI
Ne HauMeHOBaHUe I P
PaKTH | arrecTamumn/
n/n pasjena, TeMbl Bcero Teopus
Ka KOHTPOJIsI
BBoaHoe 3aHsATHE 2 2
Pa3nen 1. MaTremaTuka B
A 30 8 22
(pusuveckux nmpoueccax
Tpuronomerpust KOHTPOJIbHBIN
1.4. 6 2 4
TECT
Jlorapupmuueckas u KOHTPOTBHBIH
1.5. [noka3arenbHas 8 2 6
TECT
byHKIIMN
[IponsBonHas KOHTPOJIbHBIN
1.6. 8 2 6
TECT
HNuterpan KOHTPOJIbHBIN
1.7. 8 2 6
TECT
Paznen 2.
A 52 12 40
DJIeKTPOAUHAMMKA
MarsuTHOE MoJje KOHTPObHbIN
2.1. 14 4 10
Tecrt
DJIEKTPOMAarHUTHAs KOHTPOJIbHBIHN
2.2. 18 4 14
WHIYKIUS TECT
DJIEKTPOMArHUTHLIC KOHTPOJIbHbIN
2.3. P 20 4 16
KoJeOaHHs ¥ BOJIHEL. TECT
Pa3znen 3. OnTuka u 58 16 42
KBaHTOBasi pU3HKa
BoiiHoBast onTuka KOHTPO/bHbIN
3.1. 14 4 10
Tect
[' eomeTpruecKas KOHTPO/IbHBIN
3.2. P 14 4 10
OIITHKA Tect
dusuka aroma KOHTPO/IbHbIN
3.3. 14 4 10
Tecrt
34. du3rka aTOMHOTO Spa 16 4 19 KOHTPOJIbHBIN
TECT
KOHTPOJILHAs
lToroBoe 3aHsATHE 2 2 p
pabota
Bcero 144 38 106
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Conep:xanune y4e0HOro (TeMaTH4Y€CKOI0) IJIAHA.
2-# roj1 o0yuyeHust

BBoanoe 3ansaTme. Bsenenune B IIporpammy. HMHCTpyKTaxx mno TeXHUKE
0€30I1aCHOCTH.

Pa3nen 1. MaremaTika B GU3HUYECKUX MPOLIECCAX.

YpoBeHb TpeAbsBICHUS Marepuaia O00eCleuruBaeT y4YallluMCS CTPOUTH
MaTeMaTUYeCKue MOoJeNd (PU3UUYECKUX IMPOIECCOB, a TAKXKE IMOJIy4aThb HEOOXOIUMBIE
3HAUYEHUS U 3aBUCUMOCTH (DU3NYECKUX BEJIMYMH, TIOCPEJCTBOM PELICHUS PA3THUHbIX
ypaBHEHUH, HEPABEHCTB U aHaJIU3a rpaduKoB.

Oo0yuaromuecs OyayT 3HaTh:
- OCHOBHBIE COOTHOIIEHUS B TPEYTOJIbHUKE U TPUTOHOMETPUUECKUE TOXKIECTBA,
(dbopMynbl IPUBEICHUS W 3HAYCHUS TPUTOHOMETPUUYECKUX (DYHKIMHN I pasIddHBIX

YTIIOB;
- CBOWCTBa JIOTApU(PMHUUECKON U MOKa3aTeNbHON (DYHKIMH U UX TpaQUKU;

- METOABI pEIICHHWS JIOTapU(PMHUYECKUX W TIOKa3aTebHBIX  YpaBHEHUU
(HEpaBeHCTB);

- TIOHSTHS MPOU3BOJIHON U MEPBOOOPA3HOM;
- OCHOBHbIE (popMyJibl AU (HEpEeHINPOBAHUST U UHTETPUPOBAHUS.

Oo0yuaromuecs OyayT yMeThb:

- MpeoOpa3oBbIBATH TPUTOHOMETPUYECKHME  BBIPAKEHUS U BBIPAKEHHS,
coziepKaline Jorapupmel;

- pelmarb IPOCTEUIINE
TPUTOHOMETPUUECKUE, II0Ka3aTeIbHbIC u
norapuMUIECKre YpaBHEHHUS U HEPABEHCTBA;

- HaxOJWTh NPOM3BOJHYIO, & TAKXKE IPOMEKYTKH 3HAKOIOCTOSHCTBA W
MOHOTOHHOCTH Pa3JIMYHbIX (PYHKIIHIA;

- pfmaThb SKCTPEMAJIbHBIC 3aa49 METOAAMH MATEMATHYCCKOI'0 aHAJIN3a,

- HAaXOJMTb NEPBOOOPA3HYIO (MHTErpall) pa3INuHbIX AIEMEHTAPHBIX (PYHKIUHI 1
IJIOIIA/Ib KPUBOJIMHENHOW TPANlCHH.

DopMbI 3aHATHH, UCTIOJIB3YEMBIE IIPU U3YUEHUN JAHHOTO pa3/eia:
- JIeKIMOHHAS,

- TPaKTUKYM II0 PEIICHUIO 3a7ad;

- nabopaTtopHas paborta;

- WHIUBHUAyaJbHas paboTa;

- TpymnmoBas padoTa;

- HWHIWBUAYAJIbHAA KOHCYJIbTAIUA,
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- TI'pynmnoBas KOHCYJbTallusd,
- KOHTpOJIBHLIﬁ TCCT.

Tema 1.4. Tpuronomerpus

Teopus. ['paduku TPUTOHOMETPUYECKUX (GyHKUIUH. OOpatHbie
TPUTOHOMETpUYECKHE  (QyHKUMU.  TpuroHoMmerpuueckue  ypaBHEHHs.  Buubl
TPUTOHOMETPUUECKUX YpPaBHEHUU, OCHOBHBIE METONbI MX perieHus. OTOop KOpHEil.
3anuch pemieHus. TpUroHOMETpUYECKHE HEPABEHCTBA.

Ilpakmuxa.  lloctpoeHne  rpa@uKOB  TPUTOHOMETPUUYECKUX  (DYHKITUH.
[IpeoOpazoBaHue BBIpAXXEHUH, COAEpKAIMUX OOpaTHbIE TPUTOHOMETPUYECKHE
¢yHkiuu. PerieHne TPUTOHOMETPUYECKUX YpPAaBHEHUN W HEPABEHCTB Pa3IUYHBIMU
MeTtonaMu. OTOOp KOpHEW TPUTOHOMETPUUYECKUX YPABHEHUI.

Tema 1.5. Jlorapudpmudeckasi u noxkazarejabHast GyHKIUU

Teopus. llokazarenbHas (QyHKIMS U ee cBoiicTBa. Jlorapudmsl, cBolcCTBa
norapudmos. Jlorapupmuueckass ¢yHkuus u ee cBoilctBa. lloreHuupoBaHue u
norapupmMupoBanue.  PazninuyHble  cHocoObl  pemieHus  MOKAa3aTelbHbIX |
Jorapu(MHUUECKNX YpaBHEHUN. YpaBHEHUs, CBOJSAUIMECS K TOKA3aTE€IbHbIM U
norapupmuuecknum. CucreMsl ypaBHeHH. HepaBeHCcTBa, copepxaliye nokazaTeabHble
1 jorapupmuyeckie QyHKIHIH.

IIpaxkmuxka. TlpeoOpazoBaHue BhIpaKEHUHU, cojiepkKaliux jorapudmel. Pemenue
NOKa3aTeNbHbIX ypaBHEHUH M HepaBeHCTB. Haxoxaenuwe oOnactu omnpezeseHus
norapu(pMHUUYECKHX ypaBHEHU. Perienne norapupmMuyeckux ypaBHEHU U HEPABEHCTB.
Meron panuoHanu3zanuu. Vcnonp3oBaHWE CBOWCTB (PYHKIMH NpHU  PEIICHUH
gorapu(MHUUECKMX UM TIOKa3aTeJIbHbIX ypaBHEHUWH U  HepaBeHCTB. (CucTeMbl
MOKa3aTeNbHbIX U JTOrapu(pMUUECKUX YPaBHEHUH.

Tema 1.6. IIpousBognasn

Teopus. CxopocTh NpOTEKaHUs poliecca. MrHOBeHHasi CKopocTh. KacarenbHas
k rpaduxy dynkuuu. [lonstue o mpenmensHOM mepexone. I[lpexen, ero cBoicTBa,
3ameudarenbHble  npenensl. [IpousBoanas. [duddepenuman. HenpepblBHOCT U
muddepenpyemMocts pyHkuuii. [IpaBuiia BerauciaeHus: npou3BoAHbIX. [Ipon3BoaHbIC
paziuuHbIX QyHKIMA. BTopas npousBoaHas; ee MexaHudeckuit cmeici. [IpousBoaHbie
BBICIIIUX TIOPSIIKOB. YpaBHEHHE KacaTenbHOM K rpaduky ¢yHkuuu. Ilpunoxkenue
MPOU3BOJIHOMN K HccienoBanuio ¢pyHkuii. Uccnenoanne GyHKIIMA HA MOHOTOHHOCT.
JloctaTouHoe ycioBue dKcTpemyma. HanbomnbIiiee 1 HauMeHbIlee 3HaYeHUST (QYHKITUN
Ha TPOMEXKYTKE (KOHEYHOM U OeckoHeuHOoM). Vcrmonb3oBaHME MPOM3BOTHON B
du3HUecKnx 3amauax.

Ilpakmuka. PemeHue 3amad Ha HAaXOXKJAECHUE TMpenenoB. HaxoxaeHue
MIPOU3BOJIHBIX TPOCTHIX M CHOXHBIX (yHKIUUA. PeleHune 3agad Ha HCCIEIOBaHUE
GbyHKIIMI HAa MOHOTOHHOCTB. PelieHue 3a1ad Ha HaXOXKJIEHUE IKCTPEMYMOB (PYHKIIHIA.
Haxoxnenue acumnTot rpadukoB. PernieHue 3aa4 Ha HaXOXIAEHHWE HAUOOJBIIErO U
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HaUMEHBILIEr0 3HaUYeHUs! PYHKIIMM Ha OTPE3KE, PEIICHUE 3a7a4 Ha ONTUMU3ALIUIO.
Tema 1.7. UaTerpan

Teopus. TlepBooOpa3Has u ee cBoricTBa Heonpenenenusiii unTerpain. Ilpasuna
HAXOXJEHUSI MePBOOOPA3HBIX, HEIIOCPEACTBEHHOE MHTEIPUPOBAHUE, UHTETPUPOBAHUE
0 YacTsAM, MOJCTaHOBKA. I[limomane kpuBonmHEWHOW Tparneuuu. OrnpeneneHHbINn
UHTEerpan u ero croiictsa ®opmyna Herorona-JletiOuuia. [IpubaukeHHOE BHIYUCIICHHE
ONpENeNICHHbIX MHTerpayioB. [IpunokeHuss mHTerpanoB. Berumcienwe miomaned u
00beMOB reoMmeTpudeckux ¢uryp. Mcnonb3oBanue uHTerpaia B pu3NUECKUX 3a/1a4dax.

Ilpakxmuxa. PellleHne 3alad Ha HaxOXKJECHHE IepBooOpasHoi. HaxoxaeHue
WHTETPAJIOB PA3MYHBIMM MeTOoJaMu. PemieHune 3amad Ha BBIUKMCIICHUE IUIOMIAIN
KPUBOJIMHEMHOM Tpameluy, Ha HaX0XJAeHHe 00hEMOB reoMeTpruYecKuX Tell. Pemenue
dbu3uYecKuX 3a7a4 MPU MOMOIIY HHTETpaa.

Pa3nen 2. JiaeKTpoAuNHAMHKA

VYpoBeHb NpenbABICHHUS MaTephalia 00eCleunBaeT ydaluuMcs periaTh 3aJadu
MOBBIIICHHOTO YPOBHS CIIO)KHOCTA M 3KCIEPUMEHTAIBHO MPOBEPSATH OCHOBHBIC
3aKOHOMEPHOCTH JJIEKTPUYECTBA U MarHeTU3Ma, a TaKkXKe KoJieOaTeIbHBIX U BOJHOBBIX
IPOLIECCOB.

Oo0yuaromuecs OyayT 3HaTh:

- OCHOBHbBIE€ TIOHATUS TEOPUM DIIEKTPOMATHUTHBIX KOJEOAHWH U  BOJH:
AJIEKTPOMAarHuTHas MHAYKLUUS; CAMOMHAYKLHSA, HWHAYKTUBHOCTb, CBOOOJHBIE U
BBIHYK/ICHHbIE KOJICOaHUs; KoJeOaTeabHbI KOHTYpP; IEPEMEHHBI TOK; PE30OHAHC,
ANIEKTPOMATrHUTHAS BOJIHA; MHTEp(EpeHUus, AUCIEepCUs, AUPPAKLUSA, MOJIAPU3ALIUS
ANEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI JJIEKTPUYECTBA M MarHetusMma: 3akoH Kyiona, 3akoH
COXpaHEHMsl 3apsana, 3akoH Oma [ HEOJHOPOJHOM W TOJHOW Lienu, MpaBuia
Kupxroda, 3axon buo-Capapa-Jlamnaca;

- OCHOBHBIC 3aKOHBI TCOPHHU IJICKTPOMAIrHHUTHBIX KojeOaHWii M BOJIH: 3aKOH
BHGKTpOMaFHHTHOﬁ HMHAYKIOHUH, 3dKOHbI OTpPAXKXCHHA, IIPCIOMIICHHUA W IIOIIOLICHUA
QJICKTPOMAIrHUTHBIX BOJH, IIOCTYJIATBI TCOPHUHU OTHOCHUTCIBHOCTH,

- CYThb OCHOBOIIOJIATalOIIUX OMBITOB 3JEKTPOAUHAMUKHU: ONBITOB DpaHKINHA,
Bonbtel, Kynona, Oma, AMmnepa, @apanes, [ epua;

- BO3MOXXHOCTH  IIPAaKTMYECKOTO  IPUMEHEHMS  SBJICHUM U  3aKOHOB
AJIEKTPOJMHAMUKH: DIIEKTPOU3MEPUTEIbHbIE MPUOOPHI, MAarHUTHas 3aluCh 3BYKa,
AIIEKTPOHHO-JIy4YeBasi ~ TPyOKa,  MOJYIPOBOJHUKOBBIM  IHOJ,  TEPMOPE3UCTOD,
TPaH3UCTOpP, TEHEPATOp TMEPEMEHHOI0 TOKa, CXeMma pajguoTeseoHHON CBs3H,
UHAYKIIMOHHAS CBapKa, TpaHCHOPMaTOPHI;

- OCHOBHBIE W3MEpUTEIbHBIE TPHUOOPHI DSIEKTPOJAMHAMHUKHU: OcCHUIorpad,
MYJIbTUMETP, TEPMOPE3UCTOP;

- MCTOAbI PCIICHWA OJIMMITMAAHLIX 3aAa4 I10 3JICKTPOAHMHAMHUKE.

OoOyuaromuecst OyayT yMeTh:
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- MPaBHJIIBHO OIIUCBIBATHL H OOBSACHATHL OCHOBHBLIC SBJIICHHUS H IIPpOLECChI
QJICKTPOAUHAMHKH, JaBaTb TOYHBIC OIIpCACICHUA OCHOBHBIX TIOHSITUI
QJICKTPOMArHeTU3Ma,

- pemaTh 3aJaud Ha 3aKOH COXPAHEHHUS OJJIEKTPUYECKOTO 3apsiaa, 3aKOHbBI
Kynona, Oma, npaBuna Kupxroda, Jlenma, 3aKkoH 3J€KTPOMarHUTHOW WHAYKIIMU; Ha
JIBMYKEHUE U PABHOBECHUE 3aPSKEHHBIX YACTHIL B JIEKTPUYECKOM U MATHUTHOM MOJISIX;

- BBIYUCIISTH HANIPSIAKEHHOCTD, HAMIPSKEHHE, CUITY TOKA, pa0O0TY 3JIEKTPUUYECKOTO
T0JIs1, DJIEKTPOEMKOCTh, MATHUTHYIO MHIYKIIHIO, cuiy JlopeHna, cuiny Amnepa, a Takxke
napameTpbl Koe0aTeIbHOTO KOHTYpa U 3JIEKTPOMAarHUTHOM BOJIHBI,

- M300paXkaTh U YUTATh IJIEKTPUUECKUE LIETH, 3aBUCUMOCTH OCHOBHBIX
[IapaMeTpoB KOJIeOATEIbHOIO KOHTYpa OT BPEMEHY;

- CTPOUTH BEKTOPHLIC AWArPpaMMBbI 3JICKTPUYCCKHUX KOHG63HHI>1;

- ONpeAensATh JOKCHEPUMEHTAJIBbHO  MapaMeTpbl  JJIEKTPUYECKHUX  ILIEIEH,
IIPOBEPATh UX HCIPABHOCTbH; U3MEPATH MApPaMETPhl JJIEKTPUUECKOIO M MArHUTHOIO
MoJIeH; MoJy4yaTh Ha ocIuuiorpade KapTHUHY SJIEKTPUUYECKUX KOJeOaHWil M (UTYyphI
Jluccaxy;

- TMO0Jb30BATHCS (PUINYECKUMH TPUOOpAMHU: aMIIEPMETPOM, BOJBTMETPOM,
MYJIbTUMETPOM, OCLIHIIIOTPadoM, F€HEPATOPOM IEKTPUUECKUX CUTHAIIOB;

- pfmaTthb 3ajJa4u 110 JJICKTPHUYCCTBY, MArHETU3MY, KoJe0aHHMsAM ITOBBIIICHHOTO
YPOBH: CIIOKHOCTH U OJIMMITMAAHBIC 3a/1da4H.

®opMBbI 3aHATHIA, UCIIOJIb3yEMbIE NIPU U3YUYEHUU TAHHOTO pa3jiena:
- JICKI[MOHHAS;

- HHJIMBHAYyalbHas padoTa;

- rpymnmosas padbora;

- WHAWBUAYaTbHAsE KOHCYJIbTAIUS;

- TpyNnoBas KOHCYJIbTALUS;

UTOTOBBIN TECT.

Tema 2.1. MarauTHOe moJie

Teopus. MarautTHo€ B3aMMOJIEMCTBUE TOKOB. MarHUTHOE noJie Toka. MarHuTHas
UHAYKIYs. JIMHUYM MarHUTHOW MHAYKIMK. MarauTHbii moTok. Cuna Amnepa. [Ipunnun
JIEUCTBUS DJIEKTPOM3MEPUTENBHBIX TprOopoB. ['pomkoroBoputens. Cuna JlopeHia.
JIBUKEHHE DJIEKTPUUYECKUX 3apsIoB B DJIEKTPUYECKOM W MArHATHOM MOJISIX.
Yckoputenn 3apsoKeHHBIX dacTull. Macc- crnektporpad. MarHuTtHble CBOWMCTBA
BEIIECTB. DJIEKTPUUYECKUIN IBUTATEb MOCTOSIHHOTO TOKA.

Ilpakmuxa. BpluucieHMe WHIAYKIMA MAarHUTHOTO TIOJIS JUISL  PAa3JIMYHOU
KoH(purypanuu npoBoAHUKOB. Pacuer cunsl Ammnepa u Jlopenia, mapamerpos
TPACKTOPUU 3aAPSHKEHHBIX YacTULl B MAarHUTHOM Iojie. KadecTBEHHOE omnucaHue
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SIBJICHUH, CBSI3aHHBIX C MATHUTHBIM I10JIEM B BEIIIECTBE.
Tema 2.2. JjIeKTPOMarHUTHAS UHAYKIUSA

Teopus.  SlBnenne  snekTpoMarHuTHOM  wHAyKuuu. OJC  UHAYKIUU.
NHAYKIMOHHOE 3IEKTPUYECKOE MOJI€. 3aKOH 3JIEKTPOMAarHUTHOW UHAYKIUU. [IpaBuio
Jlennia. BuxpeBoe »aieKTpuueckoe mMoJie. DJEKTPOJUHAMHUYECKHN  MHUKPO(OH.
Camounnykuus. MHAYKTUBHOCTh. BiusHue cpenbl Ha WHIYKTUBHOCTh. JHEPTUs
MarHuTHOro moys. IlmoTHOCTh »sHeprun. OTHOCUTEIBHOCTH JJIEKTPUYECKOTO U
MarHUTHOTO MoJiel. [NIOTHOCTh YHEPTUU MAarHUTHOTO MOJIs. DJIEKTPUUECKHUI TeHEPATOP
IIOCTOSIHHOTO TOKA.

Ilpaxmuxa. PellieHre Ka4eCTBEHHBIX U PACUCTHBIX 3aJ1a4 110 JIEKTPOMAarHUTHOM
uHaykuuu. Beruucnenne 3J[C caMOMHIYKIIMM, SHEPTUM 3apSHKCHHOM KATYIIKU U
MAarduTHOTO ITOJISL.

Tema 2.3. JjIeKTPOMArHUTHBIE KOJIeOAHUSA U BOJIHBI

Teopusa. KonebatenbHOoe IBWXKEHUE U KoseOaTenbHas cuctema. CBoOOnHBIE
KoeOaHusl B HJEANbHBIX KoJieOaTeNbHBIX cucTeMax. [‘apMoHHMuUeckue KoyieOaHUs.
[lepuion, wacTtoTa, aMmmiauTynaa, @a3za TapMOHMYECKHUX Kojebanuid. [IpuHumn
cyneprno3unud. I'paduueckoe npencraBieHre TapMOHUYECKUX KosiebaHui. CroxeHue
rapMOHHUYECKHUX KoyieOaHui. BektopHbie nuarpammel. Herapmonnyeckue kojaeOaHwHs.
CBoOO/HBIE AJIEKTPOMAarHUTHbBIE KoJieOaHUsT B KOHType. lIpeBpallieHne sHepruu B
KoJiebaTrenbHOM KOHTYpe. COOCTBEHHAsl 4acToTa KoJieOaHUN B KOHType. 3aTyXarolue
ANEKTPUYECKUE KOJeOaHWs. AHaJIOrusi BJIEKTPOMArHUTHBIX M AJIEKTPUYECKUX
KoJieOanuii. ABTokosie0anus. [ enepaTop He3aTyXaronux Kojie0aHuii (Ha TPaH3UCTOPE).
Boinyxknennsle  snextpuueckue — konebanus. [lepemenssiii  Tok.  I'eHeparop
NEPEMEHHOr0 TOKa. /[elCTByIOIME 3HAUEHUSI HAIPSIKEHU W CUIIBI TOKA. AKTHBHOE,
€MKOCTHOE M WHIYKTUBHOE CONPOTHUBJIECHUSA. 3akOH OMa I 3JIEKTPUYECKON Lenu
nepeMeHHOro Toka. Pe3oHaHc HampsbkeHud U TokoB. CrocoObl  MOJy4eHHUs
HErapMOHWYECKUX KosieOanuii. Tpanchopmarop.

DJIEKTPOMArHUTHOE TIOJE. ODJICKTPOMArHUTHBIE BOJHBI M CKOPOCTh MX
pacnpocTpaHeHusi. YpaBHEHHE BOJHBL. OTpakeHue, mperomieHue, uHTephepeHIus,
mudpakiys, TOJSIPU3aLUS DJIEKTPOMATrHUTHBIX BOJH. ODHEPrHsl AJIEKTPOMArHUTHOMN
BOJIHBI, OOBEMHAs TJIOTHOCTh dHEpruu BoyiHBI. M300perenue pamguo A.C. Ilomosbim.
[Tpunnun panuoTteneOHHON CBS3M, MOAYJALMS WU JeTeKTUpoBaHue. [Ipocteitmmmii
panuonpueMuuk. Pagnonokauus. Tenesuaenue. Passutue cpencts cesizu B Poccun.

[Toctynatel TEOpUM OTHOCHUTENBLHOCTH OWHIITEWHA. (OCHOBHBIE CIEIACTBUS
TEOPUU OTHOCUTEIIBHOCTH M HUX JKCIIEpUMEHTAJIbHAsg TpoBepka. CKOpOCTh CBETa B
BAKYYME KakK MpeAeibHas CKOPOCTh Nepenaun curuana. miysibsc, SHEprus U macca B
PEIISITUBUCTCKON JTUHAMUKE.

IIpakmuka. TlocTpoeHue BEKTOPHBIX AHATPaMM 3JIEKTPUUYECKUX KOJIEOAHMI.
Pacuer mnapameTpoB 1lemM NEPEMEHHOr0 TOKa (€MKOCTHOIO M HMHAYKTHBHOTO
CONPOTUBIECHUNA W  MOIIHOCTH TMEpEeMEHHOro Toka). Pemenwe 3amay 1o
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ANIEKTPOMATHUTHBIM KOJ€OaHMUSIM U BOJHaM, pacueT Koddduiuenta TpaHchOopMalUH.
KauectBenHoe 1 ynciieHHOe onrcaHue 3PGHEKTOB TEOPUH OTHOCUTEIBHOCTH.

Pasznen 3. Onruka. KBanroBas u sinepHas pusznka

ypOBeHI) NpCaABABICHUA MaATCpHalia oOecrneynBaeT YqaluMces peiuaTh 3aJa4u
IMOBBINICHHOI'O YPOBHA CJHOXHOCTH M OSKCICPHUMCHTAJIBHO IIPOBCPATbL OCHOBHLIC

3aKOHOMEPHOCTH ONTUKH, AaTOMHOHN (U3HUKHU U (DU3UKUA aTOMHOTO Si/pa.
Ooyuyaromuecs OyayT 3HATh:

- OCHOBHBIE TIOHSTHS ONTUKH: CBET, JINH3a, 3€pKaJI0, MHUMOE U JEHCTBUTEIHLHOE
n3o0paxkeHue; uHTepdepeHuns, nudpakius U nojaspusanus cBeTa; JudpakiUOHHAs
pelieTka, 30HHas MJIACTUHKA;

- OCHOBHbBIEC TIOHSTHS KBAHTOBOM (DM3UKHU: TEIJIOBOE H3IydeHHUE, aOCOIIOTHO
YepHOe Telo, KBaHT, (GOTOH, (GoTodd(deKT, CTalMOHAPHOE COCTOSIHUE, HW30TOTl,
KBaHTOBAHHUE U TUCKPETHOCTD, 1eOpOoMIeBCKas IJIMHA BOJIHBI, SIAPO, HEUTPOH, MPOTOH,
SJIEPHBINA PEAKTOpP, CYETUHK U JETEKTOP YaCTHUIl U Jp.;

- OCHOBHBIE 3aKOHBl ONTHUKU: 3aKOH OTPAKEHHS M TPEIOMIICHHS CBETa,
ypaBHEHUE TOHKOW JIMH3BI W CQEpUUECKOro 3epKajia, YCIOBHE MAaKCUMyMOB H
MUHUMYMOB HWHTEPPEPEHIIMOHHON U AU(PPAKIMOHHOM KapTUHBI, 3akoH byrepa-
Jlam6Gepra-bepa, 3akon Maitoca;

- OCHOBHBIE 3aKOHBI KBaHTOBOU (pr3uku: 3akoHbl Buna u Credana- boiabpimana,
3akoHbl CToJIeTOBa UM ypaBHeHUe OiHIITeWHa s doTodddexra, mocrynatel bopa,
runore3a jAe¢ bpoins, cooTHomieHue HeomnpeneneHHocte ['eitzenOepra, 3akoH
PaaMOaKTUBHOIO paciiajia, MpaBujia CMEIICHUS MIPU PAIMOAKTUBHBIX U3IIYYEHUSX;

- CyTh OCHOBOIIOJIATAIOIIUX ONBITOB ONTHUKU M KBAHTOBOW (DU3UKH: OIBITOB
Herorona, FOnra, ®penens, Pezepdopaa, Komnrona, Ctonerona, Jlebenesa u nip.;

- BO3MOXKHOCTH MPAKTUYECKOTO MPUMEHEHHS SIBJICHHUM M 3aKOHOB ONTHKU U
KBAHTOBOW (PM3MKU: OUKH, MPOCBETISAONIAS ONTHKA, Teieckor, ¢gotornement, [13C-
MaTpula, CIEKTPaIbHbIN aHAIU3, aTOMHASI JIEKTPOCTAHIMSA, JTyueBasi Tepanus U JIp.;

- OCHOBHBIE U3MEPUTEIIbHBIC TPUOOPHI ONITUKU U KBAHTOBOW (DM3UKHU: MOJSPOUI,
pedpakTtomerp, cnekrporpad, AudpakiuoHHAs  pemeTka,  (POTOIIEKTPOHHBIN
YMHOXMTEIb, (hOTOpE3UCTOp, cueTyuk I eitrepa;

- METOJbI pEIICHUs] OJIMMIUAAHBIX 3a/1a4 110 ONTUKE U KBAaHTOBOU (hU3HUKE.

Oobyuaromuecst OyayT yMeTh:

- TPAaBWIBHO OMUCHIBATH U OOBICHITH OCHOBHBIC ONTHYECKHUE U KBAHTOBBIC
SBJICHUS U MPOLECCHI, JaBaTh TOYHBIC OMPEACIICHUS OCHOBHBIX MOHSATUWA ONTUKH WU
aTOMHOMU (pU3UKH;

- pemiath 3aaud  Ha 3akoHBl (oTod(PdeKTa, 3aKOHBI BOJHOBON U
r€OMETPUYECKOMN ONTUKH, 3aKOH PaJIMOAKTUBHOTO paclaja;

- BBIUMCIATH MapaMeTpbl ONTHYECKUX cUcTeM ((HOKYCHOE pacCTOSHUE JHH3HI,
yYBEJIMYCHHUE N300paKeHUS, TOJIIIIMHBI TUICHOK ), aTOMHBIX COCTOSIHUAMN (painyChl OpOUTHI
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M CKOPOCTH 3JIEKTPOHA, paboTa BBIXO/A AJICKTPOHA) M SACPHBIX peakiuii (BbIaeIseMast
TeIJI0TA);

- CTPOUTH XOJ Jy4el B ONITUYECKUX CUCTEMAX,
n300pakath HHTEPHEPECHIIMOHHBIE U TU(PAKIIMOHHBIE CXEMBI, @ TAKKE SHEPTCTUUECKHE
YPOBHHU aTOMa;

- TPOBEPATh HJKCIEPUMEHTAIBHO 3aKOH Martoca, 3aKOH NPETOMIICHHUS W
OoTpaxkeHusi cBeTa, 3akoH byrepa-JlamGepra-bepa; nonyudatrs uHTepdepeHIMOHHBIE U
TUu(GpaKIMOHHBIE KAPTUHBI MO PA3JIMYHBIM CXE€MaM M OMNPEACNSITh U3 HUX MapaMeTphbl
OTpaXKaIOIMX U MPOIYCKAIOIINX CUCTEM, OMpPEAENATh (POKYCHOE PACCTOSHUE JIMH3bI;
HaAO0JII01aTh ATOMHBIE CIIEKTPHI;

- TOJb30BAThCS (PU3MYECKUMM TPUOOpPaAaMU ONTUKH W KBAHTOBOM (DU3HKHU:
NOJIAPOUIOM, pedpakToMeTpoM, crhekTporpadgoM, AUPPAKIUOHHOW PEIIETKOMH,
(OTORIEKTPOHHBIM YMHOKUTENEM, (POTOPE3UCTOPOM, JTUH3OM;

- pemaTh 3aJayd IO ONTHKE M AaTOMHOM (DU3HKE MOBBIILIEHHOIO YpPOBHSA
CJIO’KHOCTH U OJIMMIIAAIHBIC 3a/1a4H.

®opMbl 3aHATHH, UCTIOJIb3yEMbIC TIPH U3YUCHUHN JAHHOTO pa3jiena;
- JIEKIIMOHHAS,

-  UHAUBUJyaTbHas paboTa;

- IpymnmoBas padoTa;

-  WHIUBUAyaJIbHas KOHCYJIBTAIIHS;

- TpYIIOBasi KOHCYJIbTAITHUS;

- UTOTOBBIH TECT.

Tema 3.1. BosiHoBasi onTuka

Teopus. DNEKTPOMArHUTHBIE W3JIYYEHUS Pa3HbIX JIMH BOJH - PaJUOBOJIHBI.
NudpakpacHoe uznyuenue, BUAUMOE U3TydeHne, YIbTpapuoIeTOBOE, PEHTTEHOBCKOE U
ramMmMma-u3iaydenne. CBeT Kak dJIeKTpoMarHuTHass BojHa. (CKOpocTh  CBeTa.
Korepentnocts. Untepdepentiusa ceeta. Mutepdepenimonnsie cxemol (cxema FOnra,
3epkanio Jlnoiiga, Ounpusma u O6uzepkana dpenens). CrekTpaabHOE Pa3IOKEHUE TIPH
unteppepennun. Judpaxmus csera. [lpunnun Iroiirenca-®Openens. Meton 30H
Openens. AudppakunoHHas pelierka.

Hudpakuuonusiii cniektp. OnpeneneHue IIUHB CBETOBOW BOJHBI. [loHsITHE O
ronorpaduun. [lomsipuszamusi cBera W ee HpUMEHEeHHWE B TexHuke. Jlucmepcus u
noryomenne cBera. 3akoH byrepa-Jlembepra-bepa. JlucnepcHOHHBIA — CHIEKTP.
CnekTpockor.

Ilpaxmuxa. I300pakeHue, aHaliu3 U pacueT pa3IMuyHbIX HHTEP(OEPEHIIMOHHBIX U
nudpakIMOHHBIX cxeM. Perenue 3anad Ha 3akoHbI byrepa-Jlambepra-bepa u Masnroca.
Bpruncnenne u3MeHEHMs JJIMHBI, YaCTOTHI, CKOPOCTM M WHTEHCHUBHOCTHU CBETA IIPH
IIPOXOXKIAEHUHN €T0 Yepe3 BEIECTBO.
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Tema 3.2. 'eomeTpuueckas onTuKa

Teopua. I'eomeTpruecKkas ONTUKA KaK NPEAEIIbHBIM CIydaill BOJHOBOM OITHKHU.
3aKOHBI T€OMETPUYECKON ONTHKHU: 3aKOH MPSMOJMHENHOr0 pacrnpoCTpaHEHUs, 3aKOH
OTpaXXe€HUs, 3aKOH mpenomiieHus cBeta. [Ipuniun depma. [Inmockoe u cdepuueckoe
sepkana. [lomHoe orpakenme. JIluuza. dopmyna ToHkoi mwH3bL. Cdhepudeckas u
XpoMartuyeckas adeppaius. Y BeIMue€HUE JIUH3bI.

I na3 kak ontuyeckas cucrema. Jlepekrsl 3perus. Ouku. otomerpus. CBETOBON
notok. Cuia cBera. OcCBelIEHHOCTh. 3aKkOH oOcBeleHHOCTH. CyObeKTHBHBIE U
OOBEKTHBHBIE XAPAaKTEPUCTUKU H3IydeHHUs. Onruueckue mnpuoopsl. doroamnmapar,
MIPOCKIMOHHBIE ~aIapaThl, JyNa, MUKPOCKOI, 3pUTENIbHbIE TPYyObI, TEJIECKOIL
Pa3permaronias crmocoOHOCTh ONTUYECKUX MTPHUOOPOB.

Ilpakmuxa. llocTtpoenne xoja Jyda (M300paKEHUI) TpPU MPOXOKIACHUU
(OTpa’keHHM) CBETA B PA3JIMUYHBIX ONTUYECKUX CUCTEMaX (JIMH3BI, IPO3PAUYHbIC TPU3MbI
U IJIaCTUHBI, 3€pKajia), ONpe/lesieHue MapaMeTpoB 3THX cuUcTeM. Perienuwe 3agau Ha
3aKOHBl OTPKEHUSI U TMpesioMJIeHUs. BblUucieHue mapamMeTpoB HU300paxeHus B
pa3IMYHBIX MPUOOpax, BOOPYKAIOLIMX IJ1a3 YelIOBEeKa (TENECKOIl, JIyna, MUKPOCKOI).
Pacuetrsl QoTOMETpUUECKUX BEIWYMH B CiIydae pa3IMYHBIX HCTOYHHUKOB CBETa M
OTPAKAKOUIUX OBEPXHOCTEM.

Tema 3.3. ®Pusuka aroma

Teopus. BO3HHKHOBEHHME YYEHHsI O KBAaHTaX. 3aKOHBI TEIUIOBOTO M3IIyYECHHS.
®dotornekTpuueckuii 3PQPeKT U ero 3akoHbl. YpaBHeHHE (oToddhdexra. POTOH, ero
sHeprus U umnyiesc. Ipdext Komnrona. Oneit bore. [lpumenenne poroadpdexra B
texHuke. [laBnenue cBera. OmnbiTel JleOeneBa. D¢dext Komnrona. BomHoBbie u
KBAaHTOBBIE CBOMCTBA CBETA. ONBITHI U SIBJIEHUSA, OATBEPKAAIOIINE CI0KHOCTh aTOMA.
Mopnens atoma Pesepdopna. KBantossie moctynarsl bopa. Monens atoma Bojopoaa mo
Bopy. [Ipoucxoxaenne auHerdaTbix CeKTPoB. CHEKTPbl U3IyUYEHUS U MOTJIOUICHUS.
OnbiTel @panka u ['epua. CoekTp SJHEPreTUYECKUX COCTOSIHUM aTOMOB. CIIEKTpaIbHbIN
a"Hanmu3. TpyaHoctu Tteopun bopa. IT'umore3a ne bpoins. BonHOBBIE CBOMCTBa
anekTpoHa. KopnyckyisipHo- BOJIHOBOH ayanu3M. COOTHOIIEHHE HEONPEIEIEHHOCTEN
[eitzenOepra. Tlonstre o kBaHTOBOM MexaHuke. COOTHOIICHHE HEOMPENeIEHHOCTEH.
AtoMm Bomopoaa. CnuH D3JIEKTpOHA, MHOTOAJIEKTPOHHBIE aTOMBI. BbBIHYyXIEHHOE
n3nyudenue. Jlazepsl u ux npuMmenenue. [lonsiTne o HEIMHEMHON ONTHKE.

Ilpakxmuxa. BprauciaeHue XapaKTEpUCTHK TEIUIOBOIO H3Iy4YCHHUS aOCOIIOTHO
yepHoro Tena. [locTpoeHne HHEPreTHYecKUX YpOBHEH aTromMa W pacueT MmapaMeTpoB
2JICKTpOHA B aromMe. PemeHme 3amad Ha 3aKoHBI (OTOdP(EKTa M COOTHOIICHHS
HeomnpeneneHHocTH [ 'ei3enOepra, ompeneneHne BOJHOBBIX UM KOPITYCKYJISIPHBIX
napaMeTpoB (HOTOHA U MUKPOYACTHII,

Tema 3.4. ®u3uka aTOMHOIO s/Apa

Teopusa. CoctaB atoMHOro simpa. M3orombl. SAnepHble Cuibl. DHEPTHsl CBSI3U
aTOMHBIX sptep. CHEKTp DJHEPreTHYECKUX COCTOSHUH aToOMHOro sapa. Iamma-
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u3nydeHue. PaguoaktuBHOCTh. PannoaxTuBHBIE npeBpauieHus saaep. Anbda-, Oera-
pacnaj, ramMmma-usinydyeHue npu anbga- u Oera-pacnanax. Helitpuno. MckyccTBeHHast
[1o3uTpoH. perucrpauuu

3aKOH PpPaJMOAKTUBHOIO paclaja.

PaaAnOaKTUBHOCTD. 3KCHepI/IMeHTaJ'ILHBIe METOAbI

3apsSOKCHHBIX  YaCTHII. Snepublie
DHepreTUuecKuil BBIXOJ AJIEPHBIX peakiuid. Jlenenue siaep ypaHa. SnepHblil peakTop.

Tepmosinepnas peakuus. [lomydeHue pagrnoOakTUBHBIX U30TONIOB U UX MCIIOJIB30BAHUE.

PEaKIHH.

[TonsiTre 0 103€ U3IYYEHHSI U OMOJIOTUYECKON 3alUTe.

SHCMCHTapHBIe HqaCTHUIBI. AHTI/I‘IaCTI/IHLI. Bzaumnbie IMpCBpalICHUA

QJICMCHTAPHBIX  YACTHII. CDYHI[aMeHTaJ'IBHI)Ie BBaHMOﬂCﬁCTBHH. KJ]aCCI/I(l)I/IKaHI/Iﬂ
QJICMCHTAPHBIX YaCTHII. CHeKTpBI QJICMCHTAPHBIX YaCTHII. JIeNTOHBLI. AI[pOHBI, KBapKH,

TJIFOOHBI.

IIpakmuka. PemeHue 3anad Ha TPaBWIO CMEIIEHUS MPU PaJAMOAKTHUBHBIX
U3ITyYEHUSIX U 3aKOH paJIMOaKTUBHOIO pacnaia. Beruuciienue sHEepruu, BhIETSomencs
B sAepHbIX peakiusax. CocTaBieHUE YpaBHEHUN TEPMOSJIEPHBIX pEaKkIuil u

ONPEAECICHUE MPOTYKTOB ATHX PEAKIIHHM.
Hrorosoe 3ausitue

KoHntposnbHas padora.

OPTAHM3ALMOHHO-NEJATOT'MYECKHUE YCJIOBUS
PEAJIM3ALIAA ITIPOT PAMMBI

TexHnueckoe
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Paspen  (®opma ITprémMbI 1 METO/IbI JupakTuaecKuit dopma
3aHATHS opranuzanuu Marepuail. NOJABEACHUS
OCHAIlCHUE
00pa30BaTeIbHOTO DJeKTpOHHBIE UTOTOB
npouecca HCTOYHUKHU
Matematuka [KomOmam |l)Uubopmammonno- (1) PazmaTtounsie 1) llepconansn |1) KonrponsHa
B POBAHHAN  InepienruBHBIIL MaTepuabl 2) L1 KommbtoTep (1 PaboOTa
(huznIecKux 2)PenponykruBHbeld  ([Ipe3eHTaIMN 2) [IpoexknoHH ) K
N : OHTPOJIBH|
Hporeccax 3)I1pobGiaemuoe 3) Caiit alexlarin.net joe )V P
o bIii TECT
U3JI0KCHUE 4) Caiir mathus.ru  |oGopynoBaHue
4)Yactuano- 3) octyr K ceTH
MTOUCKOBBII NHTepHeT.
5) JIuCTaHIIMOHH 4) Hamuume
b1 PIIEKTPOHHOU
[OYTHI




Mexanuka KoMOMHH W[ Ingopmaumonno-  [1) VueGHo- 1) Ilepconansu (1) KonTponbHa s
poBaHHas |[PEUETITUBHBIH METOTYECKOC bIii KOMIIBIOTEP [paboTa
2)PenponykTuBHBIN  [OCOOUE 2) IIpoekronH
)Penpozy ) Ip 2) KoHTpoibH
3)IIpobaemHOE «Knnemartnkay, o€ .
bIil TECT
M3JI0KEHHE «JlnHamMukay, 000pyI0BaHKe
4)YactudaHo- «3aKOHBI 3) octyt K ceTH
[MOUCKOBBIN COXpaHEHHUSD) uTepHeT.
5) Hucranmvonn |2) Pasgarounsie 4) Haauune
b1 MaTepuaIbl PJIEKTPOHHOU
3) IpesenTanus MOYTHI
4) Caiit mathus.ru  5) JlemoHcTpar
MOHHOC U
naboparopHoe
00OpyIOBaHue
Mosekynspn  [KomOutn 1) Unpopmanmonno- (1) YueGHo- 1) Hepconanst [1) KonTtponsHa s
ast pusmKa poBaHHAas . o
peLeTI THBHbII METOIYECKOC bIif KOMIBIOTED  [paGoTa
2) PenpoiyKTuBHBIH  [HOcOOMe 2) IIpoekiroHH
2) KonTposbh
3) IIpobaemHoe «MonexyJsipHast oc .
b1 TECT
M3JI0)KEHUE (buzuKa» 000pyOBaHHE
4) YactuuHo- 2) Pa3nmatounbie 3) Hocrtym k ceTn
[TOMCKOBBII MaTepuabl HTEpHET.
5) Auctanimonnsiii  |3) [IpesenTaruu 4) Hanmuuue
4) Caiir mathus.ru  pieKTpoHHOMR
[OYTHI

5) JlemoHcTpaIl
MOHHOE U
nmabopaTropHoe
00opymoBaHuE

(hnznIecKoro
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IMOMCKOBBIH.

J{MCTaHITMOHHBIN

MaTepHabl

3) IIpe3enTamnuu
4) Caiit mathus.ru

Kombunn
DJIEKTPO 1) HWadopmannonno-|1) YueOHo- 1) Iepco 1)Konrtponbha
poBaHHAS . .
TMHAMUKA pEICITUBHBII METOTUIECCKOE HaJbHBIH pabota
2) PeripoayKTHUBHBIA  [TOcOOHE KOMIIBIOTED 2
) poRy p2) 2) Kortponba
3) IIpoGeMHuoOe «DIeKTpUIecKoe [IpoeximoHH
M3TI0)KEHUE rmoJie. 3aKOHBI oe b TECT
4) HacTuaHO- MTOCTOSTHHOT'O 000opyIOBaHNE
MTOMCKOBBII TOKay, 3) Hoctym
5) AuctanmuonHeiii  «MarautHoe mone.  |ceTu MHATepHeT.
OnekTpomarautHas |4) Hamwmane
VHTY KIS, DJICKTPOHHOMN
«Konebanus u [MOYTHI
BOJTHBI 5) JdemMoHCTpaI
2) PaznaTtounsie MOHHOE U
MaTepHaIbl mabopaTopHOE
3) IpesenTtanun 00OpyI0BaHNE
4) Caiit mathus.ru  |pusudeckoro
KaOuHEeTa
OnTHkKa 1 KomOunu
6) Hudopmanmonno-{1) Yuebno- 1) Ilepconansn|l)Konrponbha s
KBAHTOBAas pOBaHHAas
dusuka pEICTITUBHBII METOTUIECKOE bIii KOMITBIOTED pabota
7) PenponyktuBHblii  [mocobue «Ontuka.  [2) [IpoekiuonH
2)KoHTponpH
8) [IpobinemHoOe KBanroBas oc
M3II0)KEHUE (huznka» 00opymoBaHuE BIif TeCT
9) YactruHo- 2) PazgaTounsie 3) Hoctym

cetu HTEpHE.

4) Hanmuuue
IIEKTPOHHOU
[OYTHI

5) demoH
CTpaLIOHHOE
12§
nmabopaTropHoe
00opymoBaHuE
(huznIecKoro

KaOuHeTa
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