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IHosicHuTEeALHAA 3aIIUCKA

du3rka, Kak Hayka 0 HanOoJiee OOIIMX 3aKOHAX MPUPOJIbI, BHOCUT CYIIIECTBEHHBIN BKIIAJ B CUCTEMY 3HAHHMA
00 okpyxaromeM Mupe. OHa pacKpbIBAET POJIb HAYKHM B SKOHOMHYECKOM H KYJIIbTYPHOM Pa3BUTHH OOIIECTBA,
CrocoOCTBYeT (POPMHUPOBAHUIO COBPEMEHHOTO HAyYHOTO MHPOBO33PCHHS. SIBISSCH OCHOBOW Hay4dHO-
TEXHHYECKOTO TMporpecca, (Qu3MKa IMOKa3pIBaeT T'YMAaHUCTHYECKYIO CYIIHOCTh HAyYHBIX 3HAHUH,
MOJYEPKUBACT WX HPABCTBCHHYIO IICHHOCTh, (OPMHUPYET TBOPUYECKHE CHOCOOHOCTH  YYaIllUXCS.
I'ymanuTapHoe 3Ha4YeHHE (PU3UKHA COCTOUT B TOM, YTO OHA BOOPYXAET OOydJAIOMIETOCs HAyYHBIM METOIOM
MMO3HAHUS, TIO3BOJISIONIUM ITOJTy4aTh 0OBEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIIEM MUpE.

JlanHast mporpaMMa pa3zpaboTaHa Ha OCHOBE IPOTPaMM:

o «Dusukay (pazpaborunku: Jleyxuna U.I"., 'etmanckuii A.A., Ko3nos C.A., nenaroru Llenrpa «Ilouck» -

Craspomnoss, 2016r.);

o «M306pannbie Borpockl Gpusukm» (pazpadotunk M.A. CTpokoBa, meaaror J0MOJHUTEILHOTO 00pa30BaHUS

I'bBOY IlIkoma Ne 46 - Mocksa, 2016r.);

o «Dusuka s Beex» (pazpaborunk ['oppkosa I'.K., nemaror gononuutensHoro oopasosanus ['bOY IlIkona
Ne 1454 - Mockaa, 2016r.).

HanpagJieHHOCTH IPOrpaMMbl

[Tporpamma «B rimyounax ¢pusukm» (nanee [Iporpamma) nmeeT ecTeCTBEHHOHAYYHYIO HAIPABJICHHOCTD, B
CBSI3U C OTHM PACCMATPUBAIOTCS TP AKTYaJTbHBIX aCTEKTa U3yUEHUS:
— TEOPETUYECKUU: COJIEpP’)KaHHE MPOTPAMMBI PACCMAaTPUBAETCS KaK CPEJICTBO OBJIAJICHUS KOHKPETHBIMH
(GMBUYECKUMHU 3HAHUSIMUA U YMEHUSIMH, HEOOXOIUMBIMU JJII IPUMEHEHHUS B MPAKTUUECKOU JEATETHPHOCTH U
JUTSI U3YYE€HUSI CMEXHBIX JUCIUTUINH,
— MPUKJIAIHOM: colepKaHue IPOrpaMMBbl pacCMaTPUBAETCS KaK CPEACTBO MO3HAHUS OKPYKAIOIIEro MHUpa, C
MOMOIIBI0 KOTOPOTO OCYIIECTBISIETCS HAYYHOTEXHHYECKHH MpPOTPEecC MU pPa3BUTHE MHOTUX CMEXHBIX
JVCLIATUTNH;
— 001eo0Opa3oBaTeNbHBIN: colepKaHne MPOrpaMMbl PaCCMAaTPUBAETCS KaK CPEJICTBO Pa3BUTHUS OCHOBHBIX
M03HABATENIbHBIX MPOIECCOB, YMEHUS aHAU3UPOBATh, BBISIBISTH CYIIHOCTH U OTHOIICHHUS, pa3pabaThiBaTh
TJTaHbI IEUCTBUN U J1e1aTh JIOTUYECKHUE BBHIBOIbI, OMUPAsCh HA TaKHe JUCLMIUIMHBI, KaK MaTeMaTuKa, QU3uKa,
XUMUSL

AKTYaJIbHOCTb NPOrPaMMBbI

AKTyaJ'IBHOCTI) IMporpaMmbl 06YCJ'IOBJ'ICH8. TEM, YTO B HACTOAIICC BPEMA B O6H_ICCTBC INOBBIIICH UHTEPEC K
CCTCCTBCHHBIM HayKaM. MHorue acreKkThbl COBpeMeHHOﬁ KHN3HHU - Hay‘IHO'TeXHI/I‘ICCKI/Iﬁ Iporpecc,
daBTOMATHU3alus IMpoUu3BOACTBA, OCBOCHHC KOCMHUYCCKOI'O IMPOCTpAHCTBA U T.JA., HCMbICIIMMBbI 0e3 YCIICXOB B
obnactu (1)I/ISI/IKI/I. ®du3uka - 5T0 OCHOBA TEXHUUECKHX HayK. 3HaHHA 110 (1)I/ISI/IK6 SIBJIAIOTCS] HAyaJbHOM 0a30i
UL U3YYCHUS CIICHUAJIBHBIX HpO(I)eCCI/IOHaJ'ILHLIX JAUCHUIIINH.

dusznka SBISICTCI MOIIHBIM opyaueM pa3BUTHUA HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH
o6yqa10m14xc;l, cbopMpreT Y HHUX IIPEACTABJIICHUC 00 OKpyXaromeM MaTCepuaJibHOM MHUPE, IMOKA3bIBACT
T'YMaHHUCTUYCCKYHO CYHIHOCTb HAYYHBIX 3HaHPII>i, MOAYCPKUBACT UX HPABCTBCHHYIO LICHHOCTb, 3HAKOMUT C
(1)I/ISI/ILICCKI/IMI/I OCHOBaMM COBpPCMCHHOI'O ITPOMU3BOACTBA U TCXHUKMU.

Ileparornyeckas HeﬂeC006pa3HOCTb HpOFpaMMbI COCTOUT B TOM, YTO B IIPOLECCC ec pcaj3anuu,
o6yqa10mnecsl OBJIAJICBAIOT TCOPCTUICCKUMU 3HAHUAMU OCHOBHBIX MMOHATHUM B 3aKOHOB (1)I/I3I/IKI/I, YMCHUSIMHU
peuiaTtb CI)I/I3I/I‘-ICCKI/IC 3aauu  pa3HOro YypOBHS CJIIO)KHOCTH, HAaBbIKAMH TIPOBCACHUSA (1)I/I3I/I‘IeCKI/IX
OKCIICPUMCHTOB U aHAJIN3a UX pE3yJIbTATOB.

Hosusuna IIporpammel

[Iporpammoii mpexycMOTpeHbI HOBbIE METOJMKHU IPENoJaBaHus, B TOM UHUCIe - THOpUIHOE O0yueHHe;
oOy4yeHue ¢ UCHOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJIOT M, HOBOBBEJCHU B MaTEMaTHUECKOM 4acTH Kypca,
YUUTHIBAIOIINE TpeOOBaHMUS, IPEIbABIIsEMbIE OTACIbLHBIMU pa3/ieNaMu (PU3UKH, OJIMMIINAIaMU HIKOJIbHUKOB
Y KOHKYPCaMH Pa3IHYHbIX YPOBHEH.



B IIporpamme npeaycMOTpEHO 3HAYUTEIBHOE YBEIWYCHHUE aKTUBHBIX (OpM pabOThI, HAIIPAaBJICHHBIX HE
TOJIBKO Ha BOBJICYCHHE OOYYAIOIIMXCS B HAyYHOMCCIEIOBATENbCKYIO JEATENLHOCTh U olecrneyeHue
MOHUMAHUS UMM (U3UUYECKUX OCHOB OKPYKAIOIIETO MHUpPA, HO M HAa NMPHOOPETEHHE HABBIKOB M YMEHUU
CaMOCTOSITEIIbHO HMCKaTh HOBYIO MH(OPMAaIMIO M pa3iuyHble MyTH pelieHHs (PU3MYECKUX 3a7Jad Pa3sHOTo
YPOBHSI CII0KHOCTH.

HNannas IlporpamMmma HCHOJIB3YET CUCTEMY B3aMMOCBSI3aHHBIX 3aHSATUN, BBICTPOEHHBIX B JIOTMYECKOU
[IOCJIEIOBATEIbHOCTY M HANpPAaBJIEHHBIX Ha AaKTUBU3ALMIO IO3HABaTeNbHON cdepbl oOydaromuxcs
IIOCPEJCTBOM NPUMEHEHHS Pa3HOOOPA3HBIX NEAArOTHYECKUX TEXHOIOTUIN U (opM pabOThl, UHTETPUPYIOIIUX
pa3Hble BUJIbI 1€ATEIbHOCTH.

[Mpu peanmzammu IIporpaMMbl UCTIONB3YyeTCS TEXHOJIOTHS KPYIMHOOJIOYHON moAa4dn WHGPOpPMALUU |
MOTPY)KEHHsSI B TPEAMET C MOCIEeIYIOMEH CaMOCTOATENBHOW MPOpabOTKOW OCHOBHBIX BOMPOCOB (DU3UKU
IyTEM BBIIIOJIHEHUS! KOHTPOJIbHBIX paboOT, TECTOB, OTBETOB HAa BOIIPOCHI.

Heas mporpammbl: TpHOOpPETEHUE 3HAHUM TO (PU3HUKE C HUCMOJIB30BAHMEM DPA3TUYHBIX HCTOYHHUKOB
nH(pOpMAaLUK ¥ COBPEMEHHBIX HH(POPMALIMOHHBIX TEXHOJIOTUM, pa3BUTHE UHTEJUIEKTYAJIbHBIX U TBOPYECKHUX
criocoOHocTel 00yJarouxcs, BOCIUTaHHE IMYHOCTH, TOTOBOM K PEIIEHHUIO 3a/1a4, KOTOPbIE€ CTABUT HAYYHO-
TEeXHUYECKUI Mporpecc.

3anauu [Iporpammsi:

Ooyuarowue:
¢ OBJIaJIHHE METOAaMU U (popMHpOBaHHE YMEHMH periarh (pU3NYecKHe M dKCIIEpUMEHTANIbHBIE 33/1a4H, B

TOM YHCJI€ U TIOBBIIIIEHHOTO YPOBHS CI0XHOCTH Ha OCHOBE INIyOOKHX 3HAHUIN MaTEeMaTHKU U (U3MYECKUX

3aKOHOMEPHOCTEN;
¢ pacimMpeHue u yriryoieHue npeCcTaBIeHU 0 BO3MOKHOCTAX (PM3NYECKOTO MUPOBO33PEHUSI MPU OMUCAHUN

SIBIEHUM W MPOLIECCOB OKPYKAOIIETO MUPA;
¢ (QopMHpOBaHHE YMEHMH NPEACTAaBISATh MHPOPMAIMIO B BUAE TaOIHI], rpadMKOB, CXEM, MCIOJb3Yys IpU

9TOM KOMITBIOTEPHBIEC IPOIPaMMBI U CpeICTBa ceTH VIHTEpHET;
¢ (opmHpoBaHUE HABBIKOB IIyOJUYHOTO BBICTYIUICHUSI.
¢ Passusaromiue:
¢ (opmupoBaHue (PU3NYECKOTO U MATEMATUYECKOTO MBIIUICHHUS, HAIPABIEHHOIO HAa aHAJIM3 U OIMCaHHUE

IIPUPOJHBIX ITPOLIECCOB U ABJICHUM;
¢ pa3BUTHE CIOCOOHOCTEH CaMOCTOATENBHO IPHOOPETATh U IPUMEHATh 3HAHUS, YMEHUS U HaBBIKH;
¢ pazBuTHE crIocoOHOCTEH AP PEKTUBHOI PabOTHI B YCIOBUIX OTpaHUUYCHUN (BpEMsl, OTBOIUMOE Ha pelleHHe

3aJa4 OJIMMIIHAIbI, pECYpChl 1a00paTOPUU IPU BHIOJHEHUN SKCIIEPUMEHTA);
¢ pa3BuTHE yMEHHH 3(PPEKTHBHOIO MCIHOJIB30BAHUS (PU3MUECKMX 3aKOHOB B y4eOHOW M IOBCEIHEBHOM

JESITEIbHOCTH;
¢ (QopmupoBaHue cHnocoOHOCTEH BBIIBUIATh U JOKa3blBATh THMIIOTE3bl 3KCIEPUMEHTAIBHBIM IIyTEM,

pa3pabaTblBaTh CTpPaTErHMI0 pEUIEHHs 3a/jad, IPOrHO3UPOBATh pE3yJAbTaTbl CBOEH JAEATEIBHOCTH,

aHAJIM3UPOBATh M HAXOJIUTh PAl[MOHAJIbHBIE CIIOCOOBI PEIICHUs 33aJaud MyTeM JeTallu3alud CO3/1aHHOU

MaTeMaTU4ecKo U (pu3ndeckoi MoaemH;
¢ (opmupoBaHue HaBblKa pe(UIEKCUBHOIN JEATENbHOCTH 3a CYET CHUCTEMHOM paboThl MO IOUCKY U

YCTpaHEHHUIO OMIMOOK B pEIIeHUM 3ajay, B TOM YHCJE MOBBIIIEHHOI'O YPOBHS CIOXHOCTH, a TaKkKe I10

pacueTry NOrpeuIHOCTeN MOCTaBICHHOTO YKCIIEPUMEHTA.

Bocnumamenvnuvie:
¢ (dopMupoBaHHE CIIOCOOHOCTH K CAMOAHAIN3y U KPUTUUYECKOMY MBIIUIEHHIO;
¢ BOCNHUTaHHE KaYeCTB JIMYHOCTH, 00ECTIEUMBAIOIINX COLUAIBHYIO MOOMIBHOCTb, CIIOCOOHOCTh TPUHUMATh

CaMOCTOSITENIbHBIE PEIICHNUS;
¢ (dopMupoBaHME KayeCTB MBIIUICHUS, HEOOXOIUMBIX Ul aJanTalii B COBPEMEHHOM HMH(OPMAIMOHHOM

OOIIIECTBE;
¢ BOCHNHUTaHHE YOEKJICHHOCTH B BO3MOXHOCTH MO3HAHUS 3aKOHOB MPHUPO/IbI U UCHOJIB30BAHUS JOCTIKEHUN

¢u3ukn Ha Onaro pa3BUTHS YEJIOBEUYECKON IMBHIM3AIMH; HEOOXOAUMOCTH COTPYIHHUYECTBA B MpOIEcce

COBMECTHOT'O BBINOJIHEHHS 3a/1a4, YBAKUTEIBHOIO OTHOIIEHUS K MHEHHUIO ONIOHEHTa NpU 00CYXJIEHUH

po0JIeM eCTeCTBEHHO-HAYYHOT'O COAEP KaHUs; TOTOBHOCTH K MOPAJIbHOATUYECKOH OIIEHKE MCIIOIb30BAHUS

Hay4YHBIX JIOCTH)KEHHUH, YyBCTBA OTBETCTBEHHOCTH 3a 3aILUTy OKPYKAIOIIEH Cpeibl;
¢ pa3BUTHE UHTEpECA K HAYYHO-HCCIIEN0BATEIBCKOM JESITETbHOCTH.



OT1auunTebHbIE 0COOEHHOCTH JAHHOM NMPOrpaMMbl

Peanuzanus IIporpammsl mpearnosiaraeT MOArOTOBKY OOYYAaIOIMIMXCS K y4acTUIO B OJIMMIHMAIaX H
KOHKYpCax pas3JIMYHbIX YPOBHEH.

Bonbmas yacTb BpeMEHU OTBOJUTCS Ha pelIeHHe 3aay, B TOM YKCII€ BBICOKOTO U MOBBIICHHOTO YPOBHS
CJI0’KHOCTH.

[Tporpammoii mperycMOTPEHO MPOBEACHHE JIA00OPATOPHOTO MPAKTUKYMa 110 BCEM pa3ieinaM (H3HKH.

[Iporpamma BkitogaeT pasaen «MaremaTnka B pU3HUECKUX MPOIIeccax» KaK HHCTPYMEHTA JUIS PeIICHHS
(U3NIECKUX U IKCTIEPIMEHTAIBHBIX 33124 Ha PA3JIMYHBIX dTaax U3y4eHus! GU3UKH.

Bo3pacmuas kamezopus ooyuarouuxcsa 1o nporpamme ot 15 mo 18 mer.

[Iporpamma mpeaHasHadeHa JUIsi OOYYarOUIUXCS, MPOSBISIOMIMX TMOBBIIICHHBIH HHTEpEC K (HU3HKE,
JE€MOHCTPHUPYIOLINX TOBBIIIEHHBIE aKaIEMHUECKIE CIIOCOOHOCTH B 00JIaCTH (PU3UKK M MATEMaTHKH.

Cpok peanuzayuu npocpammul coctapiser 2 roga (144 gaca B rom). OOIee KOJIUYECTBO YaCOB IO
[Iporpamme coctapiser 288 yacos.

Dopmbl u pestcum 3anAmuil

®opMBI OpraHU3aNUH IESTEIFHOCTH OOYJarOIUXCs:  WHAWBUIyallbHAs, TPYIOBasi, (PPOHTAIBHAS.

Ha 3amsarusax npumensercs audQepeHIUpPOBaHHBIA, WHAWBHIYATBHBIM TOAX0J K  KaKIOMY
oOyuatoniemycs. HanmonuseMocTs rpynmst 1o 15 yenosex.

3aHATHS MPOBOJIATCS 2 pa3a B HeNero 1o 2 4aca (2 pa3a no 45 MuHyT ¢ iepepbiBoM 15 MuHYT).

Memoowvt 00yuenusn

[To criocoOy opraHu3aIiy 3aHsATHIA - CJIOBECHBIC, HATJISIHBIE, IPAKTHYECKUE.

[Io ypoBHIO JEATENHHOCTH OOYYarOUUXCS - OOBSICHUTEIBHO-WILTIOCTPATUBHBIE, PETPOIYKTHUBHBIE,
JaCTUYHO-TIOMCKOBEIE, UCCIIEIOBATEIIBCKHE.

Tumbl 3aHATHI: KOMOWHHUPOBAHHBIE, TEOPETHUYECKHE, MPAKTHUECKUE, JTA0OPATOPHBIC, PETETUIIMOHHBIE,
KOHTPOJIbHBIE.

OsxunaemMble pe3yabTaThl U CIIOCOObI ONPENIENICHUS UX Pe3yIbTaTUBHOCTU

OCHOBHBIM pe3yJIbTaTOM OOyUEHUS SIBISIETCS JAOCTUKEHHE BBICOKONH KOMIIETEHTHOCTH OOYYaloOIIUXCS B
ob6sacTy (GU3UKK U MaTEeMATHKH, HEOOXOIUMOM IS TPOIODKCHHS 00pa30BaHUsI B TEXHUYECKUX By3ax.

OO6pazoBarenbHble pe3yiabTaThl oOyueHusi mo Ilporpamme mnpuBenensl B paznene «ConepikaHue
MIPOrpamMMBbD».

PyOpuka «3HaTh/MOHMMAaTh) BKIIOYAET TPeOOBaHMS K ydeOHOMY MaTepuany, KOTOPBIM yCBaWBaeTCs U
BOCITPOU3BOIUTCS oOydvaromumucs. OOywaroniuecss AODKHBI MOHMMATh CMBICT HU3Yy4aeMbIX MOHSTHH,
MIPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMeTs» BKIItOUaeT TpeOOBaHUs, OCHOBaHHbIE Ha 0OJiee CIOXKHBIX BHAAX JESITEIbHOCTH, B TOM
Yuclie TBOPUYECKOM: co3/1aBaTh OOBEKTHI, ONEPUPOBATh UMM, OLIEHUBATH YHCIOBBIE MapaMeTphbl MPOIECCOB,
MNPUBOJUTh  MPUMEPHl  MPAKTUYECKOTO  HCIIOJIb30BAHMUS  MMOJYYEHHBIX  3HAHHUM,  OCYIIECTBIISTH
CaMOCTOSITENIbHBIN MOUCK y4eOHON HHPOpMAIIH.

B pesynbrate peanuzanuu [I[porpammsl B 4acTu peaan3aluy pa3BUBAIOLINX 3a/1a4, 00ydJarouecs

OyIdyT yMeTh:

— aHaJIM3UPOBATH U OMUCHIBATH IPUPOIHBIE MPOLIECCHI U SBICHUS;

— CaMOCTOATEIHHO NIPUOOPETATh U MPUMEHATD CHEIHAIbHbIC 3HAHUS;

— paboTaTh B YCIOBUSAX OIpaHUYCHUN (BpeMsi, PECypChl);

— BBIJBUTaTh M JOKa3bIBATh THIIOTE3bl SKCIIEPUMEHTAIBHBIM MyTEM, pa3padaThiBaTh CTPATErHIO PEICHUs
3a/1a4, MPOTHO3HPOBATh PE3YAbTaThl CBOCH NEATENBHOCTH, aHAIM3UPOBATh M HAXOJUTh paIlOHATbHbBIE
crocoObl pelIeHus 3aa4un MyTeM JeTalu3aluy, Co31laHHOW MaTeMaTHYECKOW U (PU3HUUECKON MOJIeIH.
Cnocoowvl onpeodenenus pe3yibmamueHoCmu
[lenarornueckoe HaOmIOJIeHHE, MEJArOTMYECKUN aHaNIMU3 pPE3yJIbTaTOB pEIICHUs 3a/ad, pe3yibTaThl

y4acTHsl B KOHKypCcaxX pa3jinuHbIX YPOBHEH.

Bunbl KOHTPOIA: BXOJHOM, IPOMEKYTOYHBIN, UTOTOBBIN.

@DopMbI oIBEICHUST UTOTOB peanu3anuu [IporpaMmbl

B xonme peamuzanum IIporpamMmbl mpoBOIUTCS NpOMEXyTouyHas aTtrtectanus B Qopme TtectoB. [lo
OKOHYAHUU 00Y4YECHHSI IPOBOJIUTCS UTOTOBAsI aTTECTALNUS B BUJIE KOHTPOJIBHOM pabOTHI.



COILEPKAHUE ITPOI'PAMMBI

Y4eOHbli (TeMATHYECKHUI) IIAH.

1- ii ron o0yuenust

Ne HanmeHoBaHMe pa3jaeiia, TeMbI KonunyecTBo yacoB ®opmbl
/i Bcero | Teopu | IIpakr aTrecrauuu/
KOHTPOJIsI
BBoaHnoe 3ansiTue 1 1
Paznes 1. MaremaTuka B (pU3HM4ECKHX NMpoLeccax 13 4 9
1.1. | Bekropsl u AelcTBUS HaJ HUMU 3 1 2
1.2. | KBagparnunas GyHKIUS 3 1 2
1.3. | Pemenue cucrem anredpandecKuxX ypaBHEHUH 1 3
1.4. | TpuroHomerpus 3 1 2
Paznen 2. Mexanuka 24 8 16
2.1. | Kuaematnka 8 2 6
2.2. | lunamuka 10 4 6
2.3. | 3akoHBI COXpaHEHHUS 6 2 4
Paznea 3. MoJiekyJisipHasi pusuka 13 5 8
3.1. | MoJiekyasipHO - KHHETUYECKAast TCOPHS 8 3 5
3.2. | TepmoguHamuka 5 2 3
Pa3nen 4. 15 4 11
4.1. | DnexTpuYecKoe moJe 7 2 5
4.2. | 3aKoHbI IOCTOSHHOIO TOKA 8 2 6
HroroBoe 3ansitue 2 2
Bcero 68 | 22 46
Conepxanue yueOHOro (TeMaTH4€CKOI0) IJIAHA.
1-i roa o0y4uenust
Bsenenune

Beenenue B mporpamMmy. MHCTpYyKTax Mo TEXHUKE 0€30MACHOCTH.
Pazgen 1. MatemaTuka B pU3HUECKHUX ITPOIIeccax

ypOBeHL MNpEABABICHUA MaTCpuajia obecrieunBacT ydqaimiuMcst BO3MOXKHOCTL CTPOUTb MATCMATHYCCKHUC
MOJCIIN (I)I/I3I/I‘-ICCKI/IX mponecCcoB, a TakKXKe IMOJIy4aTb HeO6XOI[I/IMBIe 3HA4YCHHUA U 3aBUCHUMOCTH (I)I/BI/ILIGCKI/IX
BCJIMYHNH, [TIOCPCACTBOM PCIICHUS PA3JIMIHBIX ypaBHeHHfI, HCEPaBCHCTB U aHAJIn3a Fpa(l)I/IKOB.

Ooyuaromuecs: Oy1yT 3HaTh:

— OCHOBHBIE CBOMCTBA BCKTOPOB U JIENCTBUS HaAL HHUMU,

— OCHOBHBIE THUIBI (YHKIIMOHAIBHBIX 3aBUCUMOCTEH, TpagukoB (YHKIUI U criocoOOB mpeoOpa3oBaHUs
rpaguKoB;
— crnocoObl HaXOXKIECHUsI KOpHEHW KBAaJpaTHOTO YpaBHEHUS, PELICHHs KBAaJPAaTHBIX HEPaBEHCTB, TEOPEMY

Buera;

— OCHOBHBIC MCTObI pCHICHUA CUCTEM anre6pa1/1quI<Hx ypaBHeHHfI;




— OCHOBHBIE COOTHOLICHHS B TPEYTOJIbHUKE U TPUTOHOMETPHUECKUE TOKIECTBA, (POPMYJIBI IPUBEICHUS U
3HA4YECHUSI TPUTOHOMETPUYECKUX (DYHKIMHA I pa3IUYHbIX YTIIOB.

Ooyuarommuecs: OyyT yMeTh:
— u300paXkaTh BEKTOPBI HA YEPTEXKE, HAXOUTh X TEOMETPHUECKYIO CYMMY I'pa)MuecKd U aHATUTHYECKHU;
— IMPOELMPOBaTh BEKTOP HA 3a/IaHHOE HAIIPABJICHUE, HAXOAUTh BEJIIMUMHY IIPOCKLIUHA BEKTOPA;
— ONPENENTh YroJl MeXAy JBYMsl IPOU3BOJIbHBIMU BEKTOPAMU;
— pemath CUCTEMBI alire0Opandeckux ypaBHeHH MeToioM ['aycca u metogom Kpamepa;
— YHTaTh U CTPOUTH TpaMKM JMHEHHOH, KBaAPaTHUHOW, 0OpaTHO MPOMOPUUOHATBHON 3aBHCUMOCTEH,
norapu(pMUIECKOH 1 TIOKa3aTeNbHON (QYHKINNA, TPUTOHOMETPUIECKUX ()YHKIIHIA;
— HaxoJUTb BEPLIMHY [1apadoJbl U €€ KOPHHU, TOUKU IIEpecedeHUs ¢ rpadKOM JIMHEHHOM 3aBUCHUMOCTH;
— HaxoJUTb CTOPOHBI U YIJIbl B NMPSIMOYTOJbHOM U IPOU3BOJILHOM TPEYrOJbHUKE, IPUMEHSS TEOPEMY
[Tugaropa u TeopeMy KOCHHYCOB.

®opMbl 3aHATHH, UCIIOJIB3YEMBIE ITPU U3YYEHUHN JAHHOTO pa3jena:

JIEKIMOHHAS; rpynmnosas pabora;

MMPAKTUKYM I10 pCUHICHUIO 3a/1a4; HHIUWBHUAYAJIbHAasA KOHCYJIbTAalWs,
naboparopHast paboTa; IpyNIoBasi KOHCYJIbTalus;
UHIUBUAyalIbHas paboTa; KOHTPOJIBHBIN TECT.

Tema 1.1. BekTophl U 1eCTBUS HAJ HUIMU

Teopus. Ilouatue BekTopa, n300pakeHue BekTopa. JleficTBus HaJl BeKTopamHu. J[JTuHa 1 mpoeK1us BEKTopa.
CkasipHOE TIPOU3BEJCHUE BEKTOPOB U €r0 CBOMCTBA. YTOJ MEXAYy BeKTopamu. [IpruMeHeHHe CKalspHOTO
MIPOM3BEICHUS BEKTOPOB K PEIICHUIO (PU3NUECKUX 3a7a4.

Ilpakxmuxka. Pemenue 3aady Ha HaXOXKJIEHHE CYMMBbI, Pa3HOCTH, POU3BEIEHUS BeKTOpoB. HaxoxneHnue
CKaJISIPHOTO MPOU3BEACHUS BEKTOPOB U yIJla MEKIy BeKkTopaMu. Pemenne ¢puznyueckux 3aaad, coepKamiux
BEKTOPHBIE BEJTMYHHBI.

Tewma 1.2. KBagpatuunas GyHKIUS

Teopus. Tlonstue ¢yHkuu, cBoiicTBa (QyHkmuu. KBagpatnunas ¢yHKIUS, €€ CBOWCTBA U Tpaduk.
[Toctpoenne rpaduka KBagpaTUYHOW (PYHKIMH TIPH TOMOIIM 3JIEMEHTApHBIX MpeoOpazoBaHuil. ['paduk
KBaJpaTUYHON (YHKIMU ¢ MoayineM. KBaapaTHbI TpexuieH M ero KOpHH. PasnojkeHue KBaJpaTHOTO
TpexwieHa Ha MHoxuTend. KsaapatHoe ypaBHeHue. DopMyna KOpHEHl KBaapaTHOTO YpaBHEHUS.
3aBUCUMOCTb KOpHEW OT quckpruMuHanTa. ®opmyisl Buera. PacnionoxxeHue KopHel KBapaTHOTO TPEXUJICHA.
KBanpartnoe nepaBeHcTBo. ['paduueckuii MeTo 1 petieHusl KBaJpaTHOTO HEpaBEHCTBA. MeTo/1 MHTEPBAJIOB.

Ilpakmuxka. ViccnenoBanue cBOMCTB KBaapatuuHoi ¢pyHKIuu. [Toctpoenue

rpadukoB KBaJpaTUUHON GyHKIMU. Perienre KBapaTHBIX YpaBHEHHU 1 HEPABEHCTB.

Tewma 1.3. Pemenue cuctem anredpandeckux ypaBHEHUN

Teopus. Anrebpamdeckoe ypaBHeHue. OOnacTh ompeneneHus ypaBHeHus. Meron ['aycca m Kpamepa.
Lenble panuoHanbHble ypaBHeHUs. JlpoOHO pauuoHanbHble ypaBHeHUs. CHCTEMbl ypaBHEHHIl.
WppatnmoHnanbHble ypaBHEHUS U UX CUCTEMBI. Y PABHEHUS C MOJIYJIEM U UX CUCTEMBI.

IIpaxmuxka. Pemienue cuctem anreOpanuecKux ypaBHEHUHN pa3TUYHBIMU METOJaMH.

Tema 1.4. TpuronomeTpust

Teopusa. Tpuronomerpuueckue (GyHKIIMH YUCIOBOTO aprymeHTa IIpeobpa3oBaHus TPUTOHOMETPUUECKUX
BbIpakeHuil. CBOHCTBA TPUTOHOMETPUUECKUX (YHKIUN: MEPUOJUYHOCTh, YETHOCTh, HEUETHOCTb,
HENPEPHIBHOCTB.

Ilpakmuxa. Pemienue 3a1a4 Ha CBOMCTBA TPUTOHOMETPUUYECKUX (YHKLIUH.

Pasnen 2. Mexanuka

YpoBeHb MpebsBICHUS MaTepuana OOecreurBaeT YdJalldMCs yMEHHE pellaTh 3aJadyd BBICOKOTO U
MOBBIIIEHHOTO YPOBHS CIOKHOCTH M 3KCIIEPUMEHTAIBHO MTPOBEPSITH OCHOBHBIE 3aKOHOMEPHOCTH MEXAHUKH.

Ooyuatomuecs: Oy1yT 3HaTh:

—OCHOBHBIE TIOHATHSI MEXaHUKHU: MaTepuaibHasi TOUKA, OTHOCUTEIbHOCTh MEXaHUYECKOTO ABMKEHUS, MYTh,
IIEpEMEILEHNE, MTHOBEHHAs! CKOPOCTb, YCKOPEHHUE, Macca, MHEPTHOCTD, CUJIA (CHJIA TSDKECTH, CHJIA YIIPYTOCTH,
CHJIa TPEHHUsI), BEC, HEBECOMOCTh, UMIMYJIbC, WHEPIHANbHAS U HEHHEpIMalbHAas CUCTeMa OTcueTra, pabora
CWJIBL, TOTEHI[MATbHAS U KHHETUYECKAsl SHEPTUsl, aMIUIUTY/1a, IEPUO, YaCTOTa, MHEPIIMS, MOMEHT UHEPIUU;
—OCHOBHBIE 3aKOHbI MEXaHUKHU: 3aKOHBI HbIOTOHA, 3aKOH BCEMHUPHOTO TATOTEHUs, 3aKOH ['yka, 3akoH Kynona-
AMOHTOHA, 3aKOH COXpPAHEHHUs HMITYJIbCA, 3aKOH COXPAaHEHUsS MOMEHTA MMIIYJIbCA, 3aKOH COXpaHEHUs U



IIPEBPALLEHUS SHEPTUH;
—OCHOBHBIE TPUHLMIIBI MEXAHMKH: HPHUHLUII OTHOCUTENbHOCTH [‘aynnies, NpUHUMI HE3aBUCHUMOCTH
JBUKEHUM, IPUHIIMIT COOTBETCTBUS;

—BO3MOXHOCTU INPUMEHEHHUS] MEXaHUKHU: JBW)KEHHE HCKYCCTBEHHBIX CIIyTHUKOB I0J JEHCTBHEM CHJIbI
TSDKECTH, OaJUIMCTHYECKOE MABIDKCHHE, PEaKTHBHOE [BUXKEHHE, YCTpoHCTBO pakeTsl, KIIJ| mammu wu
MEXaHHU3MOB, [T0JbEMHAs CUJIA KPbLJIa CaMOJIETA;

—OCHOBHBIE H3MEPHUTEIbHBIE TPHOOPHI U METO bl BEIYUCIICHHS TOTPEITHOCTEH N3MEPEHUN B MEXaHUKE,
—METO/1bl PELIEHHS] OJIMMITUAHBIX 33/1a4 TI0 MEXaHUKE.

OObyuaromuecs OyayT yMETh:

— MpaBWIbHO ONMCHIBATH U OOBSACHATH OCHOBHBIE MEXAaHUYECKHE SIBICHHUS M MPOLECCHI, AaBaTb TOYHbIE

OTIpE/IeNICHUSI OCHOBHBIX TIOHATUN MEXaHUKU;

— u300pakaThb Ha 4YEpTEXe IMPH PEUICHWW 33734 HANpaBJICHHUS BEKTOPOB CKOPOCTH, YCKOPEHHS, CHIIBI,

UMITyJIbCa TEJa;

— pelarth 3aJlaud Ha OIpeAeJeHHEe CKOPOCTH, YCKOPEHHMs, IyTH U MEepeMElIeHHs NMPH Pa3IUYHbIX BHIAX

JBUKEHUS, CKOPOCTH U YCKOpPEHHUS TNpHU JBWKEHUHU Tejla MO0 OKPYKHOCTH C TOCTOSIHHOW IO MOJYIIO

CKOPOCTBIO, MaCChI, CHJIbI, UMITYJIbCa, PabOThI, MOITHOCTH, SHepruu, KII]I, yckopenus cB0OOIHOTO TaaeHUs

10 Mepuoly KojaeOaHuil MasiTHUKA U JIp.;

— paccuuThIBaThb TOPMO3HOW MYTh, CHJIbI, J€MCTBYIOLINE HA TENO, IBUKYIIEECS C YCKOPEHUEM, ONPEIETIATh

CKOPOCTb PAaKETbl, UCIOJIb30BAaTh KJIACCHUUECKUN 3aKOH CIIOKEHMsI CKOpOCTeH, a Takxke 3akoHbl HbloTOHa,

BCEMUPHOTO TATOTEHUS, COXPAaHEHUS UMITYJIbCa, MOMEHTA UMITYJIbCA, JHEPTUH U JIp.;

— YUTaTh M CTPOUTH TpaUKH, BhIpaKarolllhe 3aBUCHUMOCTh KMHEMAaTHYECKHX BEJIUYMH OT BPEMEHU IPHU

PaBHOMEPHOM, PaBHOYCKOPEHHOM M KOJIeOaTeIbHOM JABMKEHHUSAX, CUIIBI YIIPYTOCTH MpH edopMaliui 1 JIp.;

— H3MEpATh U BBIYUCIATH (PU3NYECKHE BEIHMUMHBL: BPEMsI, PACCTOSIHUE, CKOPOCTbh, YCKOPEHHUE, Maccy, CUiIy,

KECTKOCTh, KOXPPHUIMEHT TPEHMsI, UMIYJIbC, padoTy, MomHocTh, KIIJ] MexanuzmoB, nepuosa koneGaHUit

MasiTHUKA, YCKOPEHHE CBOOOIHOTO MaCHHUS;

— JenaTh BBIBOJBI 00 M3MEHEHMM (PU3MUYECKMX MapaMeTpoB M XoJa (PU3MUECKOro mpolecca U3 aHalu3a

rpaMKOB, ypaBHEHUI U HEPABEHCTB;

— I0Jb30BaThCsA (PU3NYECKUMU NPUOOPAMU: MUKPOMETPOM, CEKYHAOMEPOM, U3MEPUTENIBHBIM LIUINHAPOM,

BECaMH, TPUOOMETPOM, IOJABMKHBIM U HEMOIBUKHBIM OJIOKOM H JIp.;

— peIlaTh 3aJa4X BBICOKOTO U IOBBIIICHHOIO YPOBHS CJIOKHOCTH IO MEXAHUKE U OJINMITAAHBIC 3a0a4H.
®opMbI 3aHATHI, NCIIOJIB3YEMBbIC ITPH U3YYECHUHU JAHHOTO pa3Jiena:

JIEKIMOHHAs;

UHAMBUyaJIbHAs padoTa;

rpymnmnoBas paboTa;

UHIVBUAYaJIbHAsl KOHCYJIBTALINS;

IPYyINIIOBas KOHCYJIbTALUS;

WUTOTOBBIN TECT.

Tema 2.1. Kunemaruka

Teopusa. IlpsmonuHEiHOE PAaBHOMEPHOE M PAaBHOYCKOPEHHOE JBMKEHHWE. [IpMHLMII OTHOCHTEIBHOCTU
lanunes. OTHOCUTENBHOE JBWXKEHUE. Teopema ClIoKeHUsl CKOpocTed. [IBmkeHue Tena, OpOIIEHHOTO MO
yriaoM K ropusoHTy. KpuBonuneliHoe nBrmxkeHHe. J[BHKEHHME MATEpHAIbHOW TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOM CKOpOCThI0. OCHOBHBIE XapaKTEPUCTUKU BPAILATEILHOTO JBUKEHUS (LIEHTPOCTPEMHUTEIbHOE
YCKOpEHHUe, MepHoJ], 4acToTa, yrioBoe nepemenieHue). KonebarenpHoe NBMKEHUE MaTEpUANbHOW TOUKH.
Kunemarnueckre XapakTepUCTUKHM KOJeOaTeIbHOI'O JBWKEHUS, IpaUKu U3MEHEHHs ITHUX MapaMeTpoB C
TE€YEeHUEM BpeMEHU. AHAJIOTMH BpallaTeIbHOTO M KOJIe0aTeIbHOTO IBUKEHUH.

Ilpaxmuxa. PemieHne 3ajad Ha BBIYMCIIEHHE KUHEMATHYECKHUX I1apaMETPOB IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JBIJKEHHH, a TaKkKe IPU JABWKCHHHM MAaTEpUAIbHOM TOYKM IO OKPY)KHOCTH U
KosiebaTenbHOM JBIKeHNH. HaxoxkieHne cpeiHeil CKopocTH pu HEPaBHOMEPHOM JBIKEHUH. Buruncnenue
MI'HOBEHHBIX 3HAYEHMH KMHEMaTMUYECKHX MapaMeTpoB KojiebaTenbHOro JBmkeHus. Iloctpoenne rpaduxos
3aBHCUMOCTEH KMHEMaTHYECKUX MapaMeTpOB OT BPEMEHU M aHAIN3 3THX Tpa(UKOB Ui pa3IUYHBIX BUJOB
JBUKEHHS] MaT€pUAIbHOM TOUKU. BbIuncieHne CKOPOCTH, JabHOCTH, BBICOTHI IIOIbEMA U BPEMEHHU IOJIETA
TeJa, OPOIIEHHOTO MO YTIIOM K TOPU30HTY.

Tewma 2.2. Jlunamuka

Teopus. OcHOBHbIE OHATHS TUHAMUKHA MaTepUalIbHOW TOYKHU (IIOTHOCTH, Macca, cuia). ViHepuuansHble



Y HEMHEpIMaIbHbIE CUCTEMBbI OTcueTa. 3akoHbl HetoroHa. IIpsimas u oOpartHas 3a1aun MexaHuKu. Buasl cun
(ynpyroctu, TpeHHs, cOnpoTHBIEHHUs). 3akoH BcemupHoro tsarorenus. 3akonsl Kemepa. Kocmuueckue
CKOpOCTH. [IBMKeHHE Tella 10 HakIOHHOM miockoctu. Tpenue, 3akoH Kynona- AMOHTOHA. YIpyrocte u
nepopmaruu, 3akoH ['yka. Jl[uHamMuka BpamarenbHOrO ABMKeHHS. OCHOBHOW 3aKOH BpaliaTeIbHOTro
nBrKeHUs. MoOMeHT nHepuyu. OCHOBHBIE OHATHUS CTATUKUA (MOMEHT CHJIBL, IJIEYO CUJIBbI, TOUKA OTIOPBI, HEHTP
BpaiieHus). Bunael paBHOBecuil Tena (ycTOMYMBOE, HEYCTOMYMBOE, O€3pa3iMyHOE). YCIIOBHUE PaBHOBECHS
Tena, HeHTp Macc. JlaBieHnue (TBepable Tena, )KUIKOCTH U ra3bl). 3akoH [lackans u 3akoH Apxumena. YcioBue
I1aBaHus Tell. JJuHaMuka kosie0aTesIbHOTO IBUKEHUSI MaTepUaIbHON TOUKH.

Ilpakmuka. HaxoxJieHue MJIOTHOCTU TeNla W CpeIHEd IJIOTHOCTU cMecH (criaBa). Permenue 3amay Ha
pacuer pasnu4HO poaa cui. PemieHue mpsMoil M oOpaTHOW 3aJa4d MEXaHHWKH ISl MOCTYNATEeNbHOTO M
BpalareabHoro aBwxeHus. OnpeseneHue yCKOpeHHs Tella Py ABMKEHUU O] JEHCTBUEM HECKOJIBKUX CHJL.
[locTpoenne u aHanu3 rpauMKoB 3aBUCHUMOCTEH CHJIBI TPEHUS, CHJIBI TSOKECTH U CHJIbl YOPYTOCTH OT
CYLIECTBEHHBIX MapaMeTpPOB MEXaHMUYECKOM cucTeMbl. OmnpenesieHne MOMEHTOB MHEPLMM Tel Pa3IndHON
¢opmMbl. BpluncieHne mnapamMeTpoB MEXaHHYECKON CHCTEMbl B YCIOBUM paBHOBecus. PemieHue 3amay
TUIPOCTATUKU U OTIpEIeTICHUE YCIOBUM TIIaBaHUS TEN.

Tema 2.3. 3aKOHBI COXpaHEHHS

Teopusa. Umnynbc Tena. 3aKOH COXpaHEHUsS HMIyJbca. 3aMKHyTas cuctema. PeakTHBHOE IBMKEHUE.
VYcerpoiictBo pakersl. YpaBHenue Memepckoro. ®opmyna I{uonkoBckoro. Mexanuueckas paloTa.
MomnocTs. IloTeHnmanbHas u kuHetuyeckas sHeprusi. KoHcepBaTHBHBIE M JAUCCUIIATUBHBIE CHJIBI.
Kunernueckas sHeprus Bpamiaronierocs Tena. 3akoH COXpaHEeHUs SJHEpTIuH B MexaHuke. [IpocTeie MexaHU3MBbI
n ux KIIJ. IlpeBpamenns sHeprun. MOMEHT wuMIyibCa. 3aKOH COXPAaHEHUS MOMEHTA HWMITYJIbCA.
Kunernueckas sHeprust Bpauiaromierocst TBEpA0ro Tena.

Ilpakxmuka. OnpeneneHue UMITyJIbCa TeJa U 3aMKHYTON cucTeMbl Tel. [IpuMeHenne 3akoHa cOXpaHEHUS
MMITYJIbCa U BBIUMCIICHHE KHHEMATHUYECKUX XapaKTEPUCTHK JUTsl pealbHbIX CUCTEM M IIPOIIECCOB (B3pPbIB, YAap,
CTOJIKHOBeHHUE). Pemienne 3amad Ha 3aKOH COXPAHEHHS TOJHOW MEXaHHYECKOW sHepruu. Breramcienue
MOTEHIIMATIBFHOW PHEPrUM Teja B MOJE TSKECTH U YHpyro aepopmupoBaHHOW npykuHbl. Pacuer pa®oThl,
MomHocTH W KIIJ[ pa3nuuHbiX MexaHu3mMoB. BrlunciieHHME mapamMeTpoB BpallaTeIbHOTO [BWXKEHUS C
IIPUMEHEHHEM 3aKOHA COXPAaHEHMs MMITyJbca. PelieHrne KoOMOMHUPOBAaHHBIX 3a/1a4 HA IPUMEHEHUE 3aKOHOB
COXPAaHEHUS B MEXAaHHUKE.

Paznen 3. MonekynsapHuas ¢usnka

VYpoBeHb HpenbsaBICHUs MaTepuanga oOecleyrBaeT ydalllMMCs peIlaTh 3a/auyd MOBBIIIEHHOTO YPOBHS
CJI0’KHOCTHU M SKCIIEPUMEHTAIBHO MPOBEPSATH OCHOBHBIE 3aKOHOMEPHOCTU MOJIEKYJIAPHON (DU3UKH.

O6yuaromuecs OyayT 3HATh:

—OCHOBHBIE TOHATHS MOJICKYJISPHON (PU3MKHU: TEIUIOBOE ABMIKEHHE YAaCTHUI; MACChl U Pa3Mepbl MOJIEKYI;
uAeanbHbIl ra3; M30TEPMUYECKUM, H30XOPHBIA, HM300apHBIA M aauabaTHBIA NpOLECCHl; OpPOYHOBCKOE
JBMDKEHUE; MOJISIPHAs TEIUIOEMKOCTh; TemIiepaTrypa (Mepa cpeiHell KMHETHYECKOM 3HEepruu MOJIeKyin);
HEOOpaTUMOCTh TEIUIOBBIX IIPOLECCOB; KOJIMYECTBO, TEIUIOTA, BHYTPEHHSISI SHEPIUs; HACBHIIIEHHbIE U
HEHACBIILEHHbIE MAPBl; BIaKHOCTh BO3/1yXa; AHU30TPOIHMS MOHOKPHUCTAIIJIOB, KPUCTAIIINUYECKUE U aMOp(HbIE
TeNa; yupyrue u miactudyeckue aedopmanuy;

—OCHOBHBIE 3aKOHBI MOJICKYISPHOW (PU3MKH:0CHOBHOE YpPaBHEHHME MOJIEKYJSPHO-KHMHETHUECKOW TEOpuH,
ypaBHeHue MenzeneeBa-Knanelipona, CBsA3b MEXIy I1apaMETPaMU COCTOSIHMS T'a3a B U30IIpoLieccax, epBoe
U BTOPOE HayaJIo TEPMOJAMHAMUKH, ypaBHEHUE Maiiepa, ypaBHeHue Ilyaccona;

—CyTh OCHOBOIIOJIATAIOLIUX OIBITOB MOJIEKYIsipHOM pu3uku: oneiToB lITepna, [leppena, Jlamepra, oy,
MenneneeBa u Knaneiipona, [llapins, boitins u Mapuotra, I eit-Jlroccaka, KapHo u ap.

—BO3MO’KHOCTH NPUMEHEHHSI MOJIEKYISIpPHOM (PM3MKM: MCHOJIB30BAHNE KPUCTAIUIOB U APYTHX MaTepUaoOB B
TE€XHHKE, TEIJIOBBIE ABUIaTENIM M MX NPUMEHEHUE HAa TPAHCIOPTE, B DHEPrETUKE U CEIBCKOM XO3SICTBE,
METO/Ibl TPOPUIAKTHKHN U OOPHOBI C 3arpsI3HEHUEM OKPYXKAIOLIEH cpelibl;

—OCHOBHBIE U3MEPHUTEIbHbBIE TPHOOPBI MOJIEKYISPHON (PU3MKH.

Ooyuatomuecs: Oy1yT yMeTb:

— NPaBUJIIBHO OIKUCHIBaTh U OOBSCHATH OCHOBHBIE SIBICHHMS W IPOLIECCHl MOJEKYISIpHOW (DU3MKH, JaBaTh
TOYHBIE ONIPE/IEICHNS] OCHOBHBIX NOHITUNA TEPMOANHAMHUKH;

— u300paXkaTh Ha YepTeXe 3aBUCUMOCTH OCHOBHBIX TEPMOIMHAMUYECKHX ITapaMeTPOB B U30IPOLIECCAX;

— pemarb 3aJayd Ha pacyeT KOJUYECTBA BEIIECTBA, MOJSPHOW MAacChl C MCIOJIb30BAaHHMEM OCHOBHOIO
YPaBHEHUSI MOJIEKYJIIPHO-KMHETHUECKON Teopuu ra3oB, ypaBHeHuss MeHneneeBa-Knanelipona, cpenHei
KMHETUYECKOW SHEPruM XAaOTUYECKOTO JIBHKEHHS MOJIEKYJ U TEMIIEpaTyphl, IOBEPXHOCTHOTO HATSXKEHUS



KUJKOCTHU U IIAPaMETPOB YIIPYTUX CBOMCTB MaTEpUaIOB;
— paccuutsiBath KI1J] TeruioBsIx qBUraTenei, paboTy ra3a, BHyTPEHHIOIO SHEPTHIO U KOJIUYECTBO TETIOTHI
B U30IIPOLIECCAX U aAuadaTHOM IIPOLECCE Ha OCHOBE IIEPBOr0 Havajaa TePMOAUHAMUKY;
— YWUTaTh U AHAJTU3UPOBATH I'Pa(UKH, BBIPAKAIOIINE CBSI3b MY TEPMOIMHAMUYECKUMH ITapaMeTpaMu 1
BBIUUCIIATH pabOTY C MOMOMIBIO rpaduka 3aBUCUMOCTH JaBJICHHS OT 00beMa;
— ONPEIENATh SKCIIEPUMEHTAIILHO NTapaMeTpbl COCTOSIHUSA Ta3a (TeMieparypy, 00beM U 1aBJIE€HUE), MOIYIb
YIIPYTOCTH MaTepuana, Ko3()(OUIMEHT TOBEPXHOCTHOTO HATSHKEHUS KHUIKOCTEH;
— TIOJIB30BaThCs (U3UYECKUMHU MPHUOOpAMH: MICUXPOMETPOM, TUTPOMETPOM, TEPMOMETPOM, MEH3YPKOMH,
MaHOMETPOM;
— pellaTh 3a/1a4i BBICOKOTO U IMOBBIILIEHHOTO YPOBHS CJI0KHOCTH 110 MOJIEKYJISIPHOM (PU3HKE U OJIMMITNAIHbBIE
3aJa4u.

®opMbl 3aHATHIM, UCIIOJIB3yEMbIE IIPU U3YYEHUHN JAHHOTO pasjena:

JIEKLIMOHHAs,; WHJMBHIyaJIbHAs] KOHCYJIBTALINS;
WHIUBUAyaJIbHAs paboTa; rpyNIIOBasi KOHCYJIbTALUS;
rpymnmnosas pabora; - KOHTPOJIbHAs padoTa;

Tema 3.1. MonekynsipHO-KUHETUYIECKAsT TEOPHUS

Teopusi. OCHOBHBIE TOJIOKEHHUS MOJICKYJISIPHO-KUHETUYECKONW TEOPHUH M MX ONBITHBIE OOOCHOBAHWS.
Hubdysust u OpoyHOBCKOE NIBIKEHME. B3anmmojelicTBe aTOMOB M MOJIEKYN BemlecTBa. Macca u pa3mepsl
Monekyn. IlocrossuHass ABoraapo. Jl[MHaMHYeCKHE W CTAaTHCTHYECKHE 3aKOHOMEpPHOCTH. BeposTHOCTH
coObITHA. MuKpo- U Makpoomnucanue ¢usudeckux cucrteM. CpeaHue 3HAYCHHS (PU3MUECKHX BEITHYHH.
Pacnipenenenne kak croco6 3amanus COCTOSIHUS CHCTeMBbl. Pactipenenenne MakcBemna u bosibnmana. OmbiT
[repna, [leppena, Jlamepra. MneansHblil ra3. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKOW TEOpUU
uJeanbHOTO raza. Temmeparypa u ee u3MepeHue. AGCOIOTHBIN HYJb TEMIIEpaTyphl. Y PaBHEHUE COCTOSHHS
WJICATPHOTO ra3a KakK CIEJICTBHE OCHOBHOTO YPaBHEHHS MOJICKYJSIPHO-KHHETUYECKOW TEOPUH Ta30B M €ro
YaCTHBIC CIIyYau JJIsl IIOCTOSTHHOM TEMIIEPaTyphl, MOCTOSTHHOTO 00beMa M TIOCTOSIHHOTO J1aBlieHus. PeanbHbie
ra3pl. YpaBHenue Ban-mep-Baambca. Cpemnsisi mmHa cBoOOoAHOTO TpoOera. ArperaTtHble COCTOSTHUS U
¢da3zoBble mepexonpl. HacelllleHHbIE W HEHACBIIIEHHbIE Mapbl. 3aBUCHUMOCTh JIABJICHUS M IUIOTHOCTH
HACBIIIEHHOTO Iapa OT TEMIEparypbl. 3aBUCUMOCTb TEMIIEPATypbl KHUIIEHUS XUIAKOCTH OT JIABJICHUS.
Kputnueckas temneparypa. @a3oBble TMepexonbl M JuarpamMma CcocTosiHus BemiectBa. [Ipouecchl
KOHJICHCAllUM W HUCIApeHusi B NpUpoAEe M TexHuke. BraxnocTe Bo3ayxa. Touka pockl. Ilcuxpomerp.
I'urpomerp. CBolicTBa MOBEpPXHOCTH kuAkocTei. [loBepxHocTHas sHeprus. [loBepXHOCTHOE HATSHKEHUE.
CmaunBanue. Kanunnspusie apienus. CTpoeHrne KpUCTAIOB. AHU30TPOIHS KpucTayyioB. [lomumopdusmel.
MoHokpucTamibl U noaukpuctawibl. [IpocTpaHcTBeHHass peunieTka. DieMeHTapHas syeilka. Cummerpus
kpuctayioB. Jedextsl B kpuctauiax. OO0pa3oBaHue KPUCTAJUIOB B MPUPOJE U MOJYyYEHHE WX B TEXHUKE.
CriocoObl  ympaBlieHHsT MEXaHMYEeCKMMM CBOMCTBaMM TBepAbIXx Teil. [loHSATHE O JKUIKUX KpHCTaJUIax.
Amopoubie Tema. Jlepopmanuu. Hampsbkenune. MexaHWueckre CBOMCTBAa TBEPABIX TeJ: YIPYroCTh,
MIPOYHOCTH, TUIACTUYHOCTH, XpYNKOCTh. [Juarpamma pactspkenus. Co3znaHue MaTepraioB ¢ HEOOXOIUMBIMU
TEXHUYECKUMHU CBOICTBAMU.

IIpaxmuka. PacueT MUKPOCKOMTMYECKMX M MAaKPOCKOTMYECKUX MMapaMEeTPOB PEalbHBIX CUCTEM (CKOPOCTh
MOJIEKYJI, TEMIEpaTypa, AaBlIeHUE, KOJIMUYECTBO BEUIECTBA, YUCIO MOJIEKYN). Pemenue 3amau Ha ypaBHEHHE
MenneneeBa- Knaneiipona u ra3oBbie 3akoHbl. [locTpoeHue rpadukoB H30MPOLIECCOB W UX aHAIU3.
Brruncnenue napaMeTpoB KUAKOCTEH U TBEpAbIX Ted (Moayns FOHra, yanmuHeHus a1eopMUpPOBaHHOTO Tela,
K03 (duIlMeHTa TOBEPXHOCTHOTO HATSKEHHs, BIAXHOCTH BO3[AyXa U [p.). PelieHne KadyecTBEHHBIX H
pacueTHBIX 3aj]a4 Ha KanWUISpHbIE IBJICHUS U (Da30BbIe mepexobl, aHamu3 (Ja30BbIX JHArpamM.

Tema 3.2. TepmoquHamuka

Teopus. TepMOIMHAMUYECKHH MOJIX0/ K U3YYEHUIO (PU3NYECKUX ITPOLIECCOB.

TepMoaMHaMHUEeCKHE TapaMeTpbl COCTOSIHMS Tena. BHyTpeHHsass »Heprus tena. [lepBoe Havano
TepMOJIMHAMUKU. TepMoauHaMuueckoe onucanue (a3oBbIX MEPEeX0J]0B, aHalu3 (Ha30BbIX MpPEBpAIIEHUN C
SHEpPreTHUecKoi TOUKH 3peHus. PaboTa maeanpbHOro raza mpu u3MeHeHHH oObema. [IprMeHeHue mepBoro
Hayaja TEePMOJAMHAMUKH K PA3JIMYHBIM TEIUIOBBIM MPOIIECCAM, COBEPIIAEMBIX HAJ HJIEAJbHBIM Ta30M.
AnmnabatHeiii mporiecc. TemIoeMKOCTH Ta30B MPU TMOCTOSIHHOM JIaBIIEHUHM U TIOCTOSSHHOM OOBeMe.
TennoemkocTh TBepAbIX Tell. TemnoBbie MamuHbl. [IpuHnun aerictBus temnossix Asuratenei. Lukn Kapho.
KIIJI TeryioBoro ABUraTENs U MyTH €0 NOBBILICHUA. /[BUTraTenh BHYTPEHHETO CTOPAHMSL.

[TapoBast u ra3oBasi TypOuHBL. PeakTuBHBIC ABUTATENN. XO0JIOAUIBHBIC MAIIMHBI. POJb TEIIOBBIX MAIlTUH B
Pa3BUTUM TEIUIOPHEPTETUKA U TpaHCHOPTa. TeIUIOBbIE MAllMHBI M OXpaHa MpupoAbl. OOpaTUMbie U



HeoOpaTuMble mporecchl. HeoOpaTuMoCTh TEIUIOBBIX MpPOIlecCOB. BTOpol 3akOoH TEPMOAMHAMHUKU U €TO
CTaTUCTUYECKUI CMBICIIL.

Ilpakxmuka. PacueT TepMOJMHAMMYECKHUX IApaMETPOB pPEAJIbHBIX CUCTEM B PA3JIUYHBIX COCTOSHHSIX.
TepmoaunaMudeckuid aHann3 (a3oBbIX IMPEBpAIEHUH. DHEPreTHUYeCKUe COOTHOIICHHUS TPU HCIAPEHUU
(KoHAEHcanuu), TIaBJIeHUH (KpUCcTaUIM3aluK) BemecTBa. [I[pumeneHre nepBoro Hayana TEpPMOAMHAMUKU K
OIIMCAHUIO IIPOLIECCOB HAJ UJICAIbHBIM Ia30M, pacyeT I1apaMeTpoB rasza B 3TUX npoueccax. Berancnenue KII
TEIUIOBBIX MalIMH (B TOM YMCJI€ U UJCANIbHBIX), pa0OTAOLIMX 10 pa3IU4HbIM LMKIaM. KauecTBeHHbIE 3a0a4u
Ha BO3MOYKHOCTh- HEBO3MOYKHOCTH CO3/IaHUSI «BEYHOTO JBUTATeNst». Pacuer s¢ddexkruBHOCTH DPaOOTHI
XOJIOIMJIBHBIX YCTaHOBOK.

Pa3nen 4. DnexrpoauHaMuka

YpoBeHb NpeabsBICHUS MaTepuana oOecnedyMBaeT —ydalluMCS BO3MOXKHOCTb —pelllaTh  3a/auyu
MOBBIIEHHOTO YPOBHS CJIOKHOCTM U 3KCIIEPUMEHTAJIbHO IPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTHU
AJIEKTPUYECTBA U MAarHETHU3Ma, a TaKXKe K0Je0aTeIbHbIX U BOJHOBBIX IIPOLIECCOB.

Obyuaromuecs OyayT 3HaTh:

— OCHOBHBIE MOHATHS JIEKTPUUECTBA U MarHeTU3Ma: 3JEKTPUUECKUM 3apsii, dJIEKTPUUECKOE U MarHUTHOE
MOJIS, HANpPSDKEHHOCTb, Pa3HOCTh IOTEHLMAJIOB, HAIPSDKEHHE, DIIEKTPOEMKOCTb, AMAJIEKTpUYECKas
MIPOHULIAEMOCTh, CTOpoHHHE cuiabl W OJIC, MarHuUTHas WHAYKLUWSA, MarHATHBIM TOTOK, MarHUTHas
MIPOHULIAEMOCTb, HAIPSPKEHHOCTh MAarHUTHOTO TOJISL.
OObyuaromuecs OyayT yMeTh:
— MpaBWIbHO OMHUCHIBATH U OOBSACHATH OCHOBHBIE SIBJICHUS U MPOLIECCHI AJIEKTPOJAUHAMUKH, /1aBaTh TOUHbIE
OTIpe/ieNIeHUs] OCHOBHBIX MOHSTUHN 3JIEKTpOMarHeTu3Ma.
®opMbl 3aHATHI, UCTIOJIB3YEMBIE ITPU U3YYEHUHN JAHHOTO pa3Jjiena:

JIEKIIMOHHAs; WHVBHTyaJIbHAs] KOHCYJIBTALINS;
WHIUBUAyalIbHas paboTa; rpYNIIOBast KOHCYJIbTAIUS;
rpymnmnosasi pabora; WUTOTOBBIN TECT.

Tewma 4.1. DnexTpuvecKoe mose

Teopus. 3aKOH COXpaHEHUS ANEKTPUUECKOTro 3apsaaa. ToueuHbli U pactipeneiaeHHbli 3apaabpl. 3akoH KynoHa.
DnekTpuyeckoe nojie. HanpsokeHHOCTh. JIMHUM HAmpsKEHHOCTH. DJIEKTPUYECKOE TMOJI€ TOUYECUHBIX 3apsiioB.
OnHopoaHoe »3nekTpudeckoe moJie. [IoTok HampssKeHHOCTH 3JieKTpudeckoro moJia. Teopema ['aycca u ee
MpUMEHEHHE JJIsl pacyeTa 3JeKTPUUECKUX rosieid. PaboTa anexkTpuyeckoro moJis mpyu nepeMenieHn: 3apsiioB.
[Torenuman. Hanpsbxenne. CBA3b MEXIy HANPSHKEHUEM M HAMPSHKEHHOCTHIO. [IpOBOIHUKY B ANIEKTPUUECKOM
mnoje. OJIEKTPUYECKAass €MKOCThb. OJEKTPUYECKas EMKOCTh IUIOCKOIO KOHJEeHcaTopa. Jlusmekrpuyeckas
MPOHUI[AEMOCTb. DHEPIUsl AIEKTpUUecKoro noJis. [loTHOCTh 3Heprun. [Iu3IeKTpUKU B 3JEKTPUYECKOM IIOJIE.
MexaHu3M NOJIIPU3aLUHU JUIEKTPUKOB. DJIEKTPETHI U CErHETOEKTPUKU. [Ibe303mexkTpuueckuii 23 pexT u ero
HCIIOJIb30BAHNUE B TEXHUKE.

Ilpakmuka. PerieHune KauyeCTBEHHBIX 3aJad IO 3JEKTPOCTaTHKE (dIEKTpHU3anus, MpOBOAAIINE C]epsl),
00BsicCHEeHHE HAOI0IaeMbIX AJIEKTPUUECKUX ABJIEHUN. PacueT cuiibl B3aUMOICHCTBUS AJIEKTPUUECKUX 3aps/IOB,
€MKOCTH, 3apsiia ¥ SHepruu KonaeHcaropa. [loctpoenue rpadukoB 3aBUCUMOCTEH AJIEKTPUUECKHUX ITapaMeTPOB
3apsKEHHBIX TEJl OT KOOPJAUHAT.

Tema 4.2. 3aKOHBI IOCTOSTHHOTO TOKA

Teopus. Y cnoBus CylIeCTBOBAHUS IOCTOSHHOTO TOKa. CTalMOHAPHOE ANEKTPUUECKOE MOJIE. DIEKTPUUECKHE
LENHU C MOCIEA0BATENbHBIM U MApAJLIEIbHBIM COCAMHEHUSIMUA IIPOBOIHUKOB. DJIEKTPOABMKYIIAs CUja. 3aKOH
Oma [uisi HeOTHOPOJHOTO ydyacTKa menu U Juis noiaHou nenu. [IpaBuna Kupxroda. Pacuer pa3BeTBieHHBIX
ANEKTPUYECKUX 1ENeH, CMEIIAHHbIX COEIUHEHNN NPOBOAHUKOB. IIIyHTHI U TOMOJHUTENBHBIE COIIPOTUBIICHUS.
Pa6ota u mourHOCTh TOKA. 3akoH J[xoynsa-Jlenna.

DneKkTpuyeckuil TOK B MetaiiaXx. OCHOBHBIE MOJIOKEHHS 3JIEKTPOHHON TEOPUH MPOBOAUMOCTH METAJUIOB.
CKOpoCTh YHNOPSIAOYEHHOTO JIBM)KEHHS! 3JEKTPOHOB B MPOBOJHUKE. 3aBUCUMOCTH COINPOTUBICHUS OT
Temneparypbl. CBEpXNpPOBOJUMOCTb.  DJIEKTPUUECKHMM TOK B  TOJYIPOBOJHUKAX.  JEKTpHUYECKas
MPOBOJMMOCTh TOJIYIIPOBOJHUKOB W €€ 3aBUCHUMOCTh OT TeMmIiieparypbl u ocBemleHus. CoOCTBeHHasl U
MIPUMECHAsI POBOUMOCTD OTYITPOBOTHUKOB. Tepmo- u (GOTOPE3UCTOPHI.

OneKTpoHHO-IbIpouHbli  mepexona.  IlomynpoBognukoBslii  amoxa.  Tpausucrop.  Ilpumenenue
MOJIYIIPOBOAHUKOBBIX MPHOOpOB. Tpurrep kak snemeHT IBM. NHTerpanbHubie cXeMbl. DIEKTPOHHAS SMUCCHSL.
BonbT-aMriepHas xapakTepucTuKa 1uoa. DIEKTPOHHBIE MMyYKH M UX CBOHCTBA. DIEKTPOHHO-Ty4eBas TpyoOka.
DNEeKTPUYECKU TOK B PacTBOPAX U pacIiaBaxX 3JEKTPOJMTOB. 3aKOH aiekTpoiu3a. OmpeneneHue 3apsna
anexkTpoHa. [IpuMeHeHHe 3IeKTposi3a B TEXHHUKE. DJEKTPUUYECKUU TOK B razax. HecaMocTosTenbHbIA U



CaMOCTOSITENIbHBIN pa3psasl B razax. Buabl caMocToATENnbHOro paspsaa (TIEHMUN, UCKPOBOM, KOPOHHBIH,
nyrosoit). [lonstue o miasme. MI'Jl-reneparop. DneKTpUUEeCKU TOK B BakyyMe. BakyyMHBII 1O U TPUOA.
OnexkrpoHHO-Iy4eBas Tpyoka. OnbiT Mo de-Munkena.

IIpakxmuka. Pacyer CONPOTHBIICHUA IIOCICIOBATEIBHOIO, NApajUICIbHOTO M CMEUIAHHOIO COEOUHEHUA
IIPOBOJHUKOB. BbIunciaeHne najaeHus HanpsyKEeHus, CUIIbI TOKa, BBIJEIAEMON MOLIHOCTH B LIEMIU [TOCTOSIHHOTO
Toka. Pacder cinoxubIX memeil ¢ momomsio npaBun Kupxroga. IlocTtpoenne u aHamu3 BOJIbTa-aMIEPHBIX
XApaKTEPUCTUK PE3UCTOPOB, PACTBOPOB U MOJIYIIPOBOJIHHUKOB.

HroroBoe  3aHsTHE

KonTponsHas pabora.

Vuebnblii (TeMATHYECKHM) IJIAH.

2- 2- i roa 00yueHus
Ne | HaumeHoBaHMe pa3jiesia, TeMbl KoaunuyecTBo yacos D opmbl
n/n Bceero | Teopusi | Ipakru | aTTeCTa
Ka uu/
BBoaHoe 3aHsATHE 1 1
Pa3zpen 1. MaremaTuka B hu3snuecKHX mpoueccax
A ‘1’ pout 15 |4 11
1.4. | Tpuronomerpus 3 1 2
1.5. | Jlorapupmuueckas 1 nokasareabHas 4 1 3
byHKITIN
1.6. | TIpoussoaHas 4 1 3
1.7. | Uuarerpan 4 1 3
Paznes 2. DIeKTPOAMHAMHKA 23 6 17
2.1. | MarauTtHoe ToJIe 7 2 5
2.2 | DIEKTpOMarHUTHAS HHIYKIHS 8 2 6
2 3. | DIeKTpOMarHUTHBIE KOJIEOAHHUS 1 BOTHBL 8 2 6
Pa3nen 3. OnTuka U KBaHTOBasi (pu3uKa 28 8 20
3.1. | BosHOBas onTHKA 6 2 4
3.2. | ['eomerpuueckas ontruka 6 2 4
3.3. | dusuka aToma 8 2 6
3.4. | Pu3nka aTOMHOTO sIpa 8 2 6
Hrorosoe 3austue 1 1
Bcero
68 19 49

Conepxanue yueOHOro (TeMaTH4€CKOI0) IJIAHA.

2-ii o1 00y4yeHust

BBonnoe 3ansitue. Beenenue B [Iporpammy. MHCTpyKTa 1o TeXHUKE O€30MACHOCTH.

Pa3nen 1. MaremaTuka B GU3MUYECKUX MPOLIECCAX.

ypOBeHL MNpEABABJICHUA MaTcpualia oOecreunBaeT yqaimmuMmcest CTpOUTh MATCMATHYCCKUC MOICIIN
(I)I/I3I/I‘-ICCKI/IX mponuecCoB, a TAKXKE IMOJIy4aTb HeO6XO,Z[I/IMI>Ie 3HA4YCHHUA U 3aBUCHUMOCTH (I)I/ISI/I‘{eCKI/IX BCJIMYHWH,
MOCPEACTBOM PCHICHUA PA3JIMIHBIX ypaBHeHHﬁ, HCEPAaBCHCTB U aHAJIn3a Fpa(bI/IKOB.

Oo0yuarmuecs OyaAyT 3HATD:
— OCHOBHBIE COOTHOIIICHUS B TPEYTOJIbHUKE U TPUTOHOMETPUUECKUE TOKAECCTBA, (DOPMYIIBI IPUBEIACHUS U
3HAYEHUS TPUTOHOMETPUYIECKUX (DYHKIUHN AT PA3IUIHBIX YTIIOB;
— CcBoiicTBa NorapuMUUECKON U TOKa3aTENIbHON QYHKIIMU U UX TPapUKu;
—  METOJIbI PEelIeHUSs IOTapHU(PMUIECKUX U MMOKa3aTeIbHBIX YPaBHEHHH (HEPaBEHCTB);
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— TOHATHSA NPOU3BOJIHON M IEPBOOOPAZHOM;
— OCHOBHBIE (hopMyIbI TG GEepEeHITNPOBAHNS M HUHTETPUPOBAHUSL.
Oo0yuarwomuecs OyayT yMeThb:

- MpeoOpazoBBIBATH TPUTOHOMETPHUECKIE BBIPAKECHUS M BEIPAKECHUS, COJIEPIKAIIUE JIOTapH(PMBI;

- peuaTh NpOCTEUIINE TPUTOHOMETPUUECKHUE, NOKa3aTeNbHble M JOrapu(MUYecKue ypaBHEHHA H
HEPaBEHCTBA;

- HaxOJHTb IPOM3BOJHYIO, a TAK)KE MPOMEKYTKH 3HAKOTIOCTOSIHCTBA U MOHOTOHHOCTH Pa3IMUHBIX (DYHKIIH;
- peuaTh 3KCTpeMaJIbHbIE 3a/1a4l METOJaMU MAaTEMaTUYECKOT0 aHAJIN3a;

- HaxOJUTh MEPBOOOPaA3HYIO (MHTETpall) Pa3IMUHbBIX JIEMEHTAPHBIX (DYHKIMMI U TUIOIIAb KPUBOJIMHEUHON
Tparenuu.

®opMbl 3aHATHI, UCIIOJIb3YEMbIE IIPU U3YUYEHUHU JAHHOTO pa3Jiena:

- JIEKLIIMOHHAS;

- TPaKTUKYM IO PElICHUIO 3a/1aY;

- nabopaTtopHas paboTa;

- UHAMBHAYyalibHas paboTa;

- TpymnmnoBas paboTa;

- WHJIUBUIyaJIbHAS KOHCYJbTAIIHS,

- TpyIIoBas KOHCYJIbTaIHS;

- KOHTPOJIBHBIM TECT.

Tema 1.4. Tpuronomerpusi

Teopusa. T'paduxu TpuroHomeTpuyeckux QyHkuuii. OOpaTHbIE TpPUTOHOMETpUYECKHE (YHKIIHH.
Tpuronomerpuueckue ypaBHeHUs. Buabl TPUrOHOMETPUUECKHUX YPAaBHEHUMN, OCHOBHBIE METO/IbI UX PELICHUS.
OT160p KopHE#. 3anuch pemieHus. TpuroHomeTpuyeckrie HepaBeHCTBA.

Ilpakmuxka. Tloctpoenne rpadukoB TpuroHomeTpuueckux (yHkmuii. [IpeoOpa3oBaHue BBIPaKECHU,
coliepKaliux oOpaTHble TpUroOHOMeTpuueckue (yHKiuu. PemieHMe TPUTOHOMETPUUYECKHX YpPAaBHEHUH H
HEPaBEHCTB Pa3IMYHBIMU MeToiaMu. OTOOp KOpHEH TPUTOHOMETPUUYECKUX YPABHCHHM.

Tema 1.5. Jlorapudmuyeckasi 4 nokaszarejbHass QyHKIHA

Teopus. TlokazatenbHass QyHkIus U ee cBoiictBa. Jlorapudmel, cBoiicTBa jorapugmoB.
Jlorapudmuueckasi GyHKIUS U ee cBoicTBa. [loTeHpoBanue u jorapudmupoBanue. Pa3nmudHbie criocoObl
pelIeHHs MMOKa3aTeNbHBIX M JIOTapU(MHUUECKUX ypaBHCHHU. YPaBHEHHUs, CBOJIIMECS K IOKA3aTEIbHBIM U
norapupmudeckum. CucteMsl ypaBHeHHI. HepaBeHCTBa, conepikaiiue mokazaTelibHble U JiorapupMuieckne
GdhyHKIUN.

Ilpakmuxa. TlpeoOpazoBaHWe BBIPAKECHUH, coAepKalmiux JorapudMel. PelmieHne moOKa3aTenbHBIX
ypaBHEHHMII W HepaBeHCTB. HaxoxaeHue o0iacTu ompelesieHus JorapuMUYEcCKuX ypaBHEHHU. PenieHue
norapu(MUYECKUX YpaBHEHUN M HEPaBEHCTB. MeToj panuoHaim3anuu. VMcrnonb3oBaHue CBOMCTB (DyHKIIMN
MIPH pelIeHUH Jorapu(MUYECKUX M MOKa3aTeNbHBIX YpaBHEHHH U HepaBeHCTB. CHUCTEMBbI MOKa3aTeIbHBIX U
norapu(pMUIECKUX YPaBHCHUN.

Tema 1.6. [IpousBognas

Teopus. CkopocTb NpoTeKaHUs mpoliecca. MraoBeHHast ckopocTh. KacarenbHas k rpaguky QyHKUIHH.
[lonstue o mnpepenbHoM nepexone. IIpenen, ero cpoiicTBa, 3aMedarenbHble mpezaensl. lIpousBoaHas.
Huddepenunan. HenpepsiBHocTh 1 auddepennupyemocts GyHKiuil. [IpaBuna BbIYMCIEHUS TPOU3BOIHBIX.
ITpousBoaHbIe pa3nuuHbIX (GyHKIUH. BTopas npou3BoaHas; ee MexaHMUecKui cMbIcil. [Ipon3BoIHBIE BRICIIMX
MOPSAZKOB. YpaBHEHHE KacaTedbHOW K rpaduky ¢yHkuuu. IlpunokeHue Nmpou3BOAHOM K HMCCIEIOBAHUIO
¢ynkuuit. MccnenoBanue (GyHKIMM HA MOHOTOHHOCTb. [locTaTouHoe ycinoBue skcTpemyma. Haunbomnbiiee u
HauMeHblllee 3Ha4eHUsl QYHKIUU Ha TPOMEXYTKe (KOHEUHOM U OeckoHeuyHOM). Mcnosp30BaHNe MPOU3BOJHOM
B (DM3MYECKUX 3a/1auax.

Ilpaxmuxa. PelieHne 3ajady Ha Haxo)KJIeHUE MpenenoB. HaxoxaeHne NpOU3BOAHBIX IPOCTBIX U
CIIOKHBIX (pyHKIMHA. Pemienue 3amau Ha ucciefoBaHue (YHKIMH Ha MOHOTOHHOCTh. PemieHue 3amad Ha
HaXOXKJeHHEe IKCTpeMyMoB (yHKIui. Haxoxnenue acumnToT rpaduxoB. Pemienue 3amau Ha HaXoKJIeHHE
HauOOJIBIIEr0 U HAUMEHBIIETO 3HaUYeHHUs (PYHKIIMU Ha OTpe3Ke, pelleHue 3a/1a4 Ha ONTUMHU3ALHUIO.
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Tema 1.7. MaTerpan

Teopus. TlepBooOpazHas u ee cBoiictBa HeompeneneHnusiii wuHTerpan. I[IpaBuna HaxoXICHHS
nepBoOOpa3HBIX, HEMIOCPEICTBEHHOE UHTETPUPOBAHUE, HHTETPUPOBAHUE 10 YaCTsM, MOACTaHOBKA. [lmomanp
KpUBOJIMHEWHOW Tpamenuu. OmpeneneHHbld uHTErpan u ero cpoiictBa ®Popmyna Herorona-Jleitbuuna.
[TpubnmxeHHOe BHIYMCIICHUE ONPEICTICHHBIX HHTErpaioB. [Ipunoskenus narerpaioB. Beruncienue miomniaei
1 00beMOB reoMeTpudeckux ¢uryp. Mcrnonp3oBanue nHTerpaia B pU3nYECcKuX 3a/1a4ax.

Ilpakmuxa. Pemenne 3a1a4 Ha HAXOXKJICHHE TIEpBO0Opa3HON. Haxoxk/ieHHe MHTErpaioB pa3InYHBIMU
MeTogamu. PerieHue 3a1a4 Ha BRIYUCIICHHE TUIOIIAAN KPUBOJUHEHHOW Tpareun, Ha HaX0XJIeHHE 00beMOB
reOMEeTpPUUECKUX Tell. Pemienne puznyeckux 3a1ad npy MoMoIly HHTerpaa.

Pazgen 2. DiekTpoauHaMuka

ypOBeHB MNpEaABABICHUA MaTCpraia oOecrieunBaer ydJamuMcesd peliaTh 3aJa4dr MOBBIIICHHOTO YPOBHA
CJIOKXHOCTHU M SKCICPUMCHTAJIBHO IMPOBEPATH OCHOBHBIC 3aKOHOMCPHOCTHU JJICKTPUUCCTBA W MArHeTuiMa, a
TaKkKe K0JIeOaTeIIbHBIX U BOJIHOBBIX TPOIIECCOB.

Oolyuaromuecs OyayT 3HATD:

= OCHOBHBIC TIOHATUA TCOPHU ISJIICKTPOMATIHUTHBIX KOJIeOaHWIT W BOJH: QJICKTPOMAarduTHas1 WHIAYKIUSA,
CaMOMHAYKIUS, HWHIAYKTUBHOCTD, CBO6OI[HI>IC U BBIHYXJICHHBIC KOH€6aHI/I$I; KoJe0aTenbHBIN KOHTYD,
MIEPEMEHHbI TOK; PE30HAHC, OJJIEKTPOMAarHUTHAs BOJIHA; MHTepdepeHuus, aucnepcus, audpaxuus,
moJiapru3anys SJICKTPOMAarHuTHBIX BOJIH,
- OCHOBHBIE 3aKOHBI 3JIEKTPUUYECTBA U MarHeTusma: 3akoH KynoHa, 3aKkoH coxpaHeHHs 3apsiaa, 3akoH OMa Jist
HEOTHOPOHOMU W MOJTHOM 11enu, mpaBmia Kupxroda, 3akon buo-Casapa-Jlamnaca;
= OCHOBHBIC 3aKOHBI TCOPHUHU DJICKTPOMAIHUTHBIX KOJIEOaHWI W BOJIH: 3aKOH 3J'IeKTpOMaFHI/ITHOI71 UHAYKIOUUA,
3aKOHBI OTPAXCHUA, MNPCIOMICHUA W TOTJIOMICHUA OJICKTPOMArHUTHBIX BOJIH, IIOCTYJIAThl TCOPUHU
OTHOCHUTCJIbHOCTH,
- CyTh OCHOBOTIOJIATAIOIIUX OMBITOB JIEKTPOIMHAMUKH: onibITOB Dpankinuna, BonbTel, Kynona, Oma, Amnepa,
®apanes, I epua;
- BO3MOYKHOCTHU MPAKTUYECKOT0 MPUMEHEHHUS SIBJICHUN U 3aKOHOB 3JIEKTPOIMHAMUKU: AJIEKTPOU3MEPUTEIbHBIE
npuOopbl, MarHUTHas 3alldCh 3ByKa, JJIEKTPOHHO-NydeBass TpyOKa, MOJYNPOBOJHUKOBBIA MO,
TEPMOPE3UCTOP, TPAH3UCTOP, TE€HEPATOP NEPEMEHHOTO TOKa, CXeMa paAuoTeNeQOHHON CBSA3H, MHIyKIIMOHHAS
cBapka, TpaHchOopMaTOpHI;
- OCHOBHBIE H3MEPUTEIIbHBIE TPUOOPHI AIEKTPOIMHAMUKHU: OCHHILIOrpad, MyJIbTUMETD, TEPMOPEIUCTOD;
- METO/bI PEIICHUS] OJIMMITUAIHBIX 3a/1a4 110 AIEKTPOAUHAMUKE.

Ooyuarmuecst OyayT yMeThb:

- IIPpaBUJIbHO OIIMCLIBATb U OOBACHATL OCHOBHBIE SIBIEHUS U IMpOoNHECChl JICKTPOJUHAMUKH, JaBaTb TOYHBIC
OIIPCACIICHUS OCHOBHBIX MMOHATUH OJICKTPOMAardeTusma,

- pemiath 337a4M Ha 3aKOH COXPaHEHHs 3JIEKTPUIECKOTo 3apsija, 3akoHbl Kynona, Oma, npasuna Kupxrodga,
Jlenma, 3aKoH OJJICKTPOMAarHUTHOW WHAYKIMHW; HAa JBWKCHHE W PABHOBECHE 3apsHKCHHBIX YacTHI[ B
ANMEKTPUUECKOM M MarHUTHOM TIOJISIX;
- BBIYMCIATH HANPSHKEHHOCTh, HANPSDKEHHE, CIIIy TOKa, paboTy 3JIEKTPUYECKOTO OIS, JIEKTPOEMKOCTb,
MarHuTHYI0 HMHAYKIHIO, cuity JlopeHna, cuiny Ammepa, a Takke mapamMerpbl KojieOaTelbHOTo KOHTypa U
ANIEKTPOMAarHUTHOM BOJIHBI;
- M300pa)kaTh M YUTATH FIEKTPUIECKUE LETIH, 3aBUCHMOCTH OCHOBHBIX
- IapaMeTpoB KoJieOaTeNTbHOrO KOHTYpa OT BPEMEHH;
- CTPOUTH BEKTOPHBIE AUATPAMMBbI IEKTPHUECKUX KOJICOaHUH;
- ONpEeIeNsATh HKCIEPUMEHTAIBHO MapaMeTphl MEKTPUUYECKUX 1IeTel, TPOoBepATh UX UCTIPABHOCTh; U3MEPATh
napamMeTpbl 3JIEKTPUYECKOr0 M MAarHUTHOTO TOJIed; MojydaTh Ha ocUMUIOrpade KapTUHY 3JIEKTPUUYECKUX
kosebanuii u gurypsl Jluccaxy;
- T0Jb30BaThCH (PU3NYECKUMHU NMPUOOpAMU: aMIIEpMETPOM, BOJIBTMETPOM, MYJIBTUMETPOM, OCHMILIOrpadoM,
TeHepPaTOPOM IIIEKTPHUUECKUX CUTHAJIOB,;
- pemath 3a7aydl IO DJEKTPUYECTBY, MarHeTH3My, KOJIeOaHHSM IMOBBIIIEHHOIO YPOBHS CIOKHOCTH H
OJIUMITHAJTHBIE 3a/1aUH.

®opMbl 3aHATH, HCIIOJB3YEMbIE TPU U3YUCHUH TAHHOTO pasfena:
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JIEKLIMOHHAS,
WHIMBUIyalIbHAs padoTa;
rpymnmnoBas paboTa;
WHIUBU/IyaIbHAs] KOHCYJIbTALNS,
IPYIIOBasi KOHCYJIbTAIIUS;
HUTOTOBBIN TECT.
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Tema 2.1. MarauTHoOe noJie

Teopus. MarautHoe B3aMMOJEHCTBHE TOKOB. MarHutHoe nose Toka. MaruutHass uHaykuus. JInauun
MarHUTHOM HHAYKUMU. MaruutHelii notok. Cuna Ammnepa. IlpuHumMn nedcTBUS 3IEKTPOU3MEPUTEIBHBIX
npubopoB. I'pomkoroBopurens. Cuna Jlopenma. J[BHKeHHE >IEKTPUYECKUX 3apsiioB B DJICKTPUUECKOM U
MarHUTHOM TIOJISIX. Y CKOPUTENH 3apsDKEHHBIX YacThil. Macc- criekrporpad. MarHuTHbIE CBOWCTBA BEIIECTB.
DNEeKTpUUYECKUI JBUTATEIb IOCTOSIHHOTO TOKA.

Ipakmuxa. Berauciaenne HHAYKIUH MAarHUTHOTO TOJIS JUIs pa3IMYHON KOH(UTYpAIMK POBOTHHKOB.
Pacuer cunbsl Amnepa u JlopeHua, mapaMeTrpoB TPAaeKTOPUM 3apsDKEHHBIX YacTHUIl B MAarHUTHOM IIOJIE.
KauecTBeHHOE ONMcaHue SABJICHUM, CBI3aHHBIX C MATHUTHBIM II0JIEM B BEILIECTBE.

Tema 2.2. DjieKTPOMATHUTHASI HHAYKIUS

Teopusa. SIBnenue snekrpoMarHUTHOM MHAYKUMU. DJC muaykumu. WHIYKIMOHHOE 3JIEKTPUYECKOE
nosie. 3aKkoH dJeKTpoMarHUTHOM wuHaykuuu. [lpaBuno Jlenna. BuxpeBoe anekTpuyeckoe HoJeE.
OnexTpoauHamMuueckuii MukpodoH. Camounaykuus. UHaQykTuBHOCTE. BiinsHue cpeapl Ha MHIAYKTUBHOCTD.
OHeprus MarHUTHOTO noJisi. IlnoTHOCTh 3HEprun. OTHOCUTEIBHOCTD AIEKTPUUYECKOTO0 U MarHUTHOTO MOJIEH.
[110THOCTH 3HEPTrUM MAarHUTHOTO MOJISl. DJIEKTPUUYECKUN FeHEpaTop
ITIOCTOSTHHOTO TOKa.

Ilpakmuka. PeleHne KadeCTBEHHBIX M PACUETHBIX 3a7a4 M0 2JIEKTPOMATHUTHOM HWHAYKIHUH.
Boruncnenune 9/[C caMOMHAYKIIUY, SHEPTUU 3aPsDKEHHOM KaTyIIKK U MarHUTHOTO TOJIA.

Tema 2.3. DjleKTPOMArHUTHBIE KOJT€OAHUS Y BOJTHBI

Teopus. KonebarenpHoe NBIKEHHE U KojebarenbHas cucrema. CBOOOJHBIE KOJIeOaHUsI B UICATBHBIX
KojebaTenbHbIX cucTeMax. ['apmonmnueckue konedanus. [lepuos, yacroTa, amMmuTyaa, gpasza rapMOHUYECKUX
kosnebanuil. [IpuHnun cynepnosunuu. I'padudeckoe npeacraBieHne rapMoHndYecknx kosiebanuil. CroxeHue
rapMOHMYeCKHX KosieOaHuil. Bekrtopueie nuarpammel. Herapmonuueckue koneOanusi. CBoOoHBIE
AIIEKTPOMAarHuTHeIe Kosiebanusi B KoHType. [IpeBpaiienue sHepruu B kosiebareabHOM KOHTYpe. CobcTBeHHas
yacToTa KojieOaHWW B KOHType. 3aTyXalolue 3JeKTprUueckue KosieOaHus. AHAJIOTus 3JIEKTPOMArHUTHBIX U
ANEKTPUYECKUX KojeOaHuil. ABTOkoJeOaHus. I' eHeparop He3aTyxaromux KojeOaHwil (Ha TpPaH3UCTOPE).
BrinyxaeHHbIe 2neKkTpudeckue kosiebanus. [lepemeHHsIit Tok. ['eHepaTop nmepeMeHHoro Toka. JlelicTByromme
3HAQUYEHMS HAIIPSKEHUHN U CUJIbI TOKA. AKTUBHOE, EMKOCTHOE U MHAYKTUBHOE CONPOTUBIEHUS. 3aKkoH OMa 115t
ANEKTPUYECKON IIeMM TEPEeMEHHOr0 TOKa. Pe3oHaHC HampspkeHud W TOKOB. CrmocoObl  MOTyYeHHs
HerapMoHH4YecKux kosiebanuii. Tpancopmartop.

DNEeKTPOMarHUTHOE ToJjie. DJIEKTPOMAarHUTHBIE BOJIHBI U CKOPOCTh UX PAcIpOCTpaHEHUs. YpaBHEHUE
BOJHBL. OTpakeHue, mpejaoMieHue, UHTeppepeHus, TudpaKius, TOISIpU3aus JEKTPOMArHUTHBIX BOJIH.
DHeprus 3JIEKTPOMarHUTHOM BOJHBI, O0ObEMHas IJIOTHOCTh 3HEpruu BoJHBL. M300perenue pamuo A.C.
[TormoBbim. [Tpuntum paguorenedoHHOMN CBSA3H, MOIYJALMS U AeTEKTUpOoBaHue. [IpocTeluii paguonprueMHHK.
Pagnonokanus. TeneBuaenue. Pazsutue cpeacts cBsizu B Poccum.

[TocTynatel TEOpHH OTHOCUTENBHOCTH DHIITEeHHA. OCHOBHBIE CIIEACTBUS TEOPHUH OTHOCUTEIBHOCTH U
UX DKCIEpUMEHTaNbHas mpoBepka. CKOpOCTh CBETa B BaKyyMe Kak MpejelibHas CKOPOCTh Mepejaun CUrHaa.
Nmmynbe, sHEprust 1 Macca B peIsSTUBUCTCKOM TUHAMHUKE.

Ilpaxmuxka. IlocTpoeHre BEKTOPHBIX AUArpaMM dJIEKTpUUEeCcKUX Kojebanuil. Pacyer mapameTpoB emnu
MIEPEMEHHOTO TOKa (EMKOCTHOTO M MHIYKTHBHOIO COTIPOTHUBIIEHUH M MOIIIHOCTH MEPEMEHHOTO TOKa). Pemenue
3a/1a4 1o AJIEKTPOMArHUTHBIM KOJIeOaHUsIM U BOJTHAM, pacueT koddduimenta tpanchopmanuu. Kauectsennoe
1 YHCIeHHOE onucanue Y3PPEeKTOB TEOPUH OTHOCUTEILHOCTH.

Pazgen 3. Onruka. KBanToBas u sizepHas pusuka

VYpoBeHb MpeabsBIEHUs MaTepuaia 00ecleunBaeT yJaluMes pelaTh 3aayy MOBBIIIEHHOTO YPOBHS
CJI0’KHOCTHU M 9KCIIEPUMEHTAIBHO NMPOBEPSTH OCHOBHBIE 3AKOHOMEPHOCTH ONTHUKH, aTOMHON (PU3UKHU U (PUBUKU
aTOMHOTO si/1pa.

OOyyaromuecsi OyayT 3HaTh:

- OCHOBHBIE TIOHATUS ONTHUKU: CBEeT, JIMH3a, 3€pKajo, MHHUMOE U JCHCTBUTEIbHOE H300paXKeHUE;
uHTephepeHIHs, TUPPAKIUI U MOJIApU3aLus CBeTa; TU(PpPaKIMOHHAs pelIeTKa, 30HHAas IUIaCTHHKA,

- OCHOBHBIEC TIOHSTHS KBAaHTOBOM (I)I/I3I/IKI/IZ TCIIJIOBOC HU3JIYUYCHUC, a0COIIOTHO YCPHOC TECJIO, KBAHT, (I)OTOH,
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¢dorosddekt, craroHapHOE COCTOSIHUE, U30TOII, KBAHTOBAHHME U IUCKPETHOCTD, eOpOiiIeBCKast AIMHA BOJTHBI,
SJIpO, HEUTPOH, IPOTOH, SAAEPHBII pEaKTOp, CYETUUK U JIETEKTOP YaCTHUIl U JIp.;
- OCHOBHBIE€ 3aKOHBl ONTHKHU: 3aKOH OTPAXEHHUS M IIPEJIOMIIEHUS CBETAa, YPAaBHEHHME TOHKOW JIMH3bI U
cepruuecKkoro 3epkajia, yCIOBHE MaKCHMyMOB M MHUHHMYMOB HHTEp(EpEHIMOHHON M AudpakirmoHHON
KapTuHbl, 3ak0H byrepa- JlamGepra-bepa, 3akon Mantoca;
- OCHOBHBIC 3aKOHBI KBaHTOBOW ¢u3uku: 3akoHbl Buna u Credana- bonpimana, 3akoHsl CrosieToBa U
ypaBHeHue DOiiHmrTeiiHa s QoTodddekTa, mocrynarsl bopa, rumoresa ne bpoiins, cooTHomIeHHE
HeompeneneHHocTel [ ei3en0epra, 3aK0H paMOaKTHBHOTO paclajia, MpaBuiia CMEIICHUS IPU PAJHOAKTHBHBIX
U3ITYy4YECHHUSX;
- CyTh OCHOBOIIOJIATAIONINX OIBITOB ONTHKHA M KBAaHTOBOW (u3uku: ombiToB HproToHa, IOHra, ®penens,
Pesepdopna, Komnrona, Cronerosa, Jlebenesa u ap.;
- BO3MOYKHOCTU MPAKTUYECKOTO0 IMPUMEHEHUs SBJICHUM M 3aKOHOB ONTUKM U KBAaHTOBOM (U3UKHU: OYKH,
MPOCBETIISAIONIAs OMNTHKA, Teneckorn, (otoanement, [13C- mMarpuma, CHEKTpalbHBIA aHAIN3, AaTOMHAas
AJIEKTPOCTAHIINS, JTy4eBas Tepamnus u Jip.;
- OCHOBHBIE U3MEPUTEIIbHbBIE TPUOOPHI ONITUKU U KBAaHTOBOU (DU3HUKU: MOJISIpOUI, pedppakTOMETp, cieKTporpad,
TU(ppaKIMOHHAs peleTKa, GOTOAIEKTPOHHBIN YMHOXKUTENb, (POTOpPE3UCTOp, cueTurk [ 'eiirepa;
- METObI pEIICHMs] OJIMMITHAIHBIX 3a/1a4 110 ONITHKE U KBAaHTOBOM (pu3HKe.

Oolyuarouuecs OyayT yMeTb:

- TPaBWIBHO ONMMCHIBATh U OOBSICHSITH OCHOBHBIE ONTHYECKHE W KBAHTOBBIC SIBJICHUS M MPOLECCHI, JaBaTh
TOYHBIE OIPE/IETICHNUSI OCHOBHBIX MOHATHI ONTHKU U aTOMHOMN (DU3UKH;
- pemarh 3amadyd Ha 3akoHBI (GoTod(d(eKTa, 3aKOHBI BOJTHOBOM W TEOMETPHYECKOW ONTHKH, 3aKOH
PagMOAaKTUBHOIO pacnaja;
- BBIUMCIATH MapaMeTpbl ONTHYECKUX CUCTEM ((POKYyCHOE pacCTOSHUE JIMH3bI, YBEIMUEHUE H300pa)kKeHMUs,
TOJILMHBI IJIEHOK), aTOMHBIX COCTOSIHUH (paJinychl OpOUTHI U CKOPOCTH JIEKTPOHA, paboTa BbIX0/1a DJIEKTPOHA)
U SJIEPHBIX PEeaKIui (BbIACIsIeMas TEIIOTa);
- CTpPOUTh XOJA  Jy4ell B ONTHYECKUX CHCTEMaX, M300pakaTb MHTEP(EPEHIHOHHbIE U TUPPAKLIUOHHBIE
CXEMBI, a TAK)KE€ SJHEPTEeTUYECKUE YPOBHH aTOMA;
- TPOBEPATHh JKCIEPUMEHTAIBHO 3aKOH Mairoca, 3aKOH IIPEJIOMIICHUS U OTPAKEHUsS CBeTa, 3aKOH byrepa-
Jlambepra-bepa; mosiyuarb MHTEp(QEpEHIHMOHHBIE U AU(PAKIHMOHHBIE KapTUHBI IO Pa3IMYHBIM CXEMaM H
OIpeNeNATh U3 HUX MapaMeTpbl OTPAXKAIOLIUX U MPOIYCKAIOLUINX CUCTEM, ONPEEATh (POKYCHOE PacCTOSHUE
JIMH3BI; HAOII01aTh ATOMHBIE CIIEKTPHI;
- 10J1b30BaThCs (U3NYECKUMHU NMPUOOpAMM ONTHKM M KBAaHTOBOM (PM3UKHU: HOJSPOHUIOM, pePpakTOMETPOM,
crniekrporpadom, TUPppaKIMOHHON pelIeTKOH, (POTOAIEKTPOHHBIM YMHOXKHTENEM, (POTOPE3UCTOPOM, JIMH30MH;
- pelaTh 3a/1a4M 10 ONTUKE U ATOMHON (PM3UKE MOBBIILIEHHOTO YPOBHS CJIOXKHOCTH U OJMMIINAIHbIE 33/1a4H.
®opMbI 3aHATHI, UCIIOJIB3YEMBIE IIPU U3YYEHUHU JAHHOTO pa3Jiena:
- JIEKLIMOHHAS;
- MHIUBHUAYyaJbHas paboTa;
- rpynnoBas pabora;
- MHAMBUYyaJIbHAs KOHCYJbTALUS;
- TpYIIIOBas KOHCYJIbTaLNS;
- WUTOTOBBIU TECT.
Tema 3.1. BosiHOBasi onTHKA
Teopus. DNeKTPOMarHUTHBIE U3ITy4E€HUs pa3HBIX JJIMH BOJIH - pauoBoHbL. MHppakpacHoe n3tyueHue,
BUJMMOE M3IIydeHHUE, YIbTpadrosieToBOe, pEHTT€HOBCKOE U raMMa-u3inydeHue. CBeT Kak 3JIeKTpOMarHuTHas
BosiHA. Cxopocth cBeta. KorepentHocTs. UHTepdepenmus ceera. HTepdepeHnnonnslie cxeMsl (cxema FOHra,
3epkasio Jlnoiima, Ounpusma u Ouzepkasna @penesns). CrekTpajabHOE pas3sIoKEHHE NpPU HHTEpHEpeHIHH.
Hudpaxmus cera. [Ipunnun [roiirenca-®dpenens. Meroa 30H @penensd. JuppakunonHas pemerka.
Hudpakauonnslid  cnekTp. OmnpexpeneHue IUHBI CBETOBOM BoiHBL. [loHsTHE O TroJjorpadum.
[Tonsipusanus cBeTa u ee MpUMEHEHHe B TeXHUKe. Jlucniepcus U norjouienue ceera. 3akoH byrepa-Jlembepra-
bepa. lucniepcuonHsiii cnekTp. CHeKTpOCKOI.

Ilpakmuxa. N300paxkeHne, aHATU3 U pacueT pPa3IU4YHbIX WHTEP(HEPEHIIMOHHBIX U JU(PPAKIMOHHBIX
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cxeMm. Pemenne 3amau Ha 3akoHbl byrepa-JlamGepra-bepa m Maimtoca. Beruucnenne uW3MeHEHHs JUIMHBI,
4aCTOTHI, CKOPOCTH U MHTEHCUBHOCTHU CBETA IIPU NPOXOKICHUU €r0 YEPE3 BELIECTBO.

Tema 3.2. 'eomeTpuyeckasi ONTHKA

Teopus. T'eomeTpuyeckas ONTHKA Kak MPEICIbHBIM Cllydail BOJIHOBOM ONTHKU. 3aKOHBI
r€OMETPUYECKON ONTUKU: 3aKOH MPSIMOJUHENHOIO paclpoCTpaHEHUS, 3aKOH OTPa)KEHHUs, 3aKOH IPEIOMIICHUS
ceera. [Ipuamun depma. [Tnockoe u chepudeckoe 3epkana. [lonroe otpaxenue. Jlunza. Dopmyna TOHKOH
mua3bl. Cdepudeckas U XpoMaTHuecKast abeppanusi. Y BeTUdeHUE JTHH3HI.

I' na3 kak onTrueckas cucrema. Jledekrsr 3penus. Ouku. @oromerpus. CBeToBoii motok. Cuia cera.
OcBernieHHOCTh. 3aKOH OCBEIIEHHOCTH. CyObeKTUBHBIE U OOBEKTHBHBIE XapAKTEPUCTHUKU H3IyUECHHUS.
Ontuyeckne npubopel. PoToanmapar, MPOSKIUOHHBIC AamIaparthl, JIyMa, MAKPOCKON, 3pUTEIbHBIE TPYOHI,
Teneckorl. Pa3penaromasi criocoOHOCTh ONTUYECKUX MPUOOPOB.

Ilpakmuka. lloctpoenue xona inyda (M300pakeHU) TPH MPOXOXKACHHH (OTPAKEHHUM) CBETa B
pa3IMYHBIX ONTUYECKUX cucTeMax (JIMH3bI, MpO3payHble MPU3Mbl U IUIACTHHBI, 3€pKajia), ONpeiesieHue
mapaMETpoOB 3TUX CUCTCM. Pemenne 3aa4 Ha 3aKOHBbI OTPAXKCHUA U TIPCIIOMIICHUA. Bremaucnenne nmapamMcTpoB
n300paxKeHus B Pa3JINYHbIX IPUOOPaX, BOOPYKAIOIINX IJ1a3 YyeloBeKa (TeJIeCKOII, JIyla, MUKpOCKo). PacueTsl
(1)OTOMCTpI/I‘-I€CKI/IX BCJIMYHMH B CIIy4ac pas3IMIHbIX HCTOYHHUKOB CBETA U OTPAKAIOMIUX HOBerHOCTeI\/'I.

Tema 3.3. ®usuka aroma

Teopusi. BO3HMKHOBEHUE YYEHMS O KBaHTaX. 3aKOHBI TEIUIOBOTO M3NIydeHUsA. POTOINEKTPUYECKUN
a¢hdexT u ero 3akonbl. YpaBHeHue hotoddpdexra. ®oToH, ero sHEprus u umiyibe. Ihdext Komnrona. Ombit
bore. Ilpumenenue dotodddexra B Texnuke. JlaBnenme cBera. OmbiTel JleGeneBa. Dddexkr KommroHa.
BosiHOBBIE M KBaHTOBBIE CBOMCTBA CBETA. OMBITH U ABJICHUS, OATBEPKIAIONINE CIIOKHOCTh atoMa. Mojenb
atoma Pesepdopna. Keantoeie moctynatel bopa. Monens atoma Bogopoma mo bopy. Ilpoucxoxnenue
nuHeW4YaTelX cnekTpoB. CrekTpbl wu3nydeHuss W norjomeHus. Onbitel @Ppanka m I'epma.  Croektp
SHEPreTUYECKUX COCTOAHMI aTtoMoB. CriekTpanbHblid aHanu3. TpynHoctu Teopun bopa. 'nnoresa ne bpoiins.
BosHoBBIE cBOMcTBa 3ekTpoHa. KopnyckymnsipHO- BOJHOBOW ayann3M. COOTHOIIEHUE HEOMNPEIEIECHHOCTEN
I'eitzenbepra. [lonsatue o kBaHTOBOM MexaHuke. COOTHOIIEHHE HEOoMpeeIeHHOCTe. AToM Bogopoaa. CrinH
3JIEKTPOHA, MHOTOJIEKTPOHHBIE aTOMBI. BrIHYyX/eHHOe m3nmydeHue. Jlazepsl u ux npuMmeHenue. [lonstue o
HEJIMHEWHOM ONTHKE.

Ilpakxmuxka. BblunclieHne XapaKTEpPUCTUK TEIUIOBOTO HW3Iy4eHHs aOCOIIOTHO YEpHOro Teja.
[TocTpoeHue sHEpreTHYECKUX YPOBHEHM aToMa U pacyeT MmapamMeTpoB AJIEKTpOHA B aToMme. Pernienue 3agad Ha
3akoHbl (QoTod(pdexTa M CcoOoTHOUIEHUS HeompeaeneHHOCTH ['elizeHOepra, ompeesneHue BOJHOBBIX U
KOPIYCKYJISIPHBIX TapaMeTpoB (POTOHA U MUKPOYACTHII.

Tema 3.4. ®u3uka aTOMHOI0 s/Ipa

Teopusa. CoctaB aToMHOTO siapa. M3oTonbl. fnepHble Cuilbl. DHEPrusi CBA3M aTOMHBIX saep. CrexkTp
SHEPreTHYECKUX COCTOSIHMM aToMHOTO sijapa. ['amma- wusnmyuyenue. PammoaxkTuBHOCTh. PannoaxTuBHBIE
npeBpaieHus saep. Anbda-, 6era- pacnaj, ramma-usinydeHue npu anbda- u Oerta-pacnazax. Heltpuso.
HckyccTBeHHass paaunoakTHUBHOCTh. [lo3uTpoH. DKcnepuMeHTajdbHble METOJIbI PErHCTpalii 3apsKeHHBIX
YyacTull. 3aKOH paJMOaKTUBHOTO pacmaja. SjaepHble peakiuu. DHEPreTHUeCKUN BBIXOJ| SAEPHBIX pPEaKIIUi.
Henenue anep ypana. SAnepusiii peakrop. TepmosiaepHas peakuus. [lomydyeHne paguoakTUBHBIX H30TOIIOB U HX
ucnosib3oBanue. [lonarue o 103e u3nyueHus: 1 OUOIOTMUECKOH 3aIIuTe.

3J'IeMeHTapHHC YaCTHUIIBI. AHTI/I‘laCTI/IHH. Bzaumubie OpeBpalliCcHUA OJICMCHTAPHBIX  YaCTHII.
qDYHI[aMCHTaJ'II)HBIe B3aUMOJCUCTBUS. KJ'IaCCI/I(I)I/IKaI_II/ISI QJICMCHTApPHBIX YaCTHUI. CHCKTpH SJICMCHTAPHBIX
YacTull. JIENTOHBI. AI[pOHBI, KBapKH, I''TFOOHBI.

Ilpakmuxa. Pemenue 3agay Ha MPaBWIO CMEILEHHUS NPHU PAJUOAKTHUBHBIX HM3IYUYEHHUSIX M 3aKOH
paZgMoOaKTUBHOIO pacnaja. BeluncieHne sHEpruM, BBIACIAIOLICHCS B sAOEpHBIX peakuusax. CocraBieHue
YPaBHEHUI TEPMOSAICPHBIX PEAKLMI U ONIPEJEIEHUE IPOAYKTOB ITUX PEAKLIUM.

HTorosoe 3ansarue

KonTtposnpHas pabora.
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OPTAHU3AIIMOHHO-IIEJATOI'MYECKUE YCJIOBUA PEAJIM3ALIMU ITPOI'PAMMBbI

Pasznen ®dopma ITpuémer n Junaxtuueckuit TexHuueckoe ®opma
3aHATHS | METOABI MaTepHal. OCHAIIIeHUE MOJIBEACHUS
OpraHu3alyu ONeKTpOHHbIE WUTOTOB
00pa3oBaTEIbHOT | HCTOYHHKH
0 Tporiecca
Marematk | KomOun | Mubopmarmonno- | Pasmarounsie [TepconanbHbIi KouTponbHas
aB HMPOBaHH | peLeNTUBHBINA MaTepHabl kommbioTep [Ipoekiinonnoe | paGora
(usnyeckux | as PenponyxtuBubli | IlpeseHTariun 00opyIoBaHME KouTponbHbI
mporieccax [IpoGnemuoe Caiir alexlarin.net Hocryn k cetu IHTEpHET. i TecT
U3JI0’KEHUE CaiiT mathus.ru Hanuuue 31eKTpOHHOM
YactuyHo- TIOYTHI
MTOMCKOBBII
JluCTaHIIMOHHBIN
Mexannka KomOuu | “MudopmanmonH | YueOHOMETOIMUYECKOE IlepconanbHbIi Konrponphas
u o- nocobue xommnbioTep IIpoeknnonHoe | pabora
pOBaHHA | pELENTHBHBIN «Kunematukay, o0opyZoBaHHE KontposbHsr
s PenponyxtuBnbiit | «/IuHamukay, «3akonsl | Jloctyn k cetn IHTEpHET. U TecT
[Ipobnemuoe COXPAaHEHUS» Hannuue anexTpoHHOI
HN3JIOKEHHE Pasnparounnie OYTHI
YactuuHo- MaTepuabl JemoHCcTpanimoHHOE U
IOV CKOBBIN IIpeszenTtanus nmabopaTopHoe
Jmcranmmonneii | Caitt mathus.ru 000pyI0BaHKE
Monekymsip | Komoun | Mudopmarionno- | Y4eOHOMETOANIECKOE TlepcoHanbHbIN KonrtposnbHas
H as pm3uKa | u peLenTHBHBII nocobue kommbioTep [IpoekiimonHoe | paGora
poBanHa | PenponyktuBHbI | «MonekymsipHas o0opyzoBaHHE KonTponbHbI
s IIpobnemuoe (husnka» Hoctyn k cetu THTEpHET. i TecT
H3JI0KEHUE PaznaTounbie Hannuue anexTpoHHOI
YactuaHo- MaTepHabl TIOYTHI
ITOMCKOBBIN IIpezenTtanuu JleMoHCTpalnOHHOE U
Hucranmuonnsii | Caitr mathus.ru nmabopaTopHOoe
obopymoBaHue
(U3HYECKOTO
DnexTpo Kombma | Muadopmammonno- | YdeOHo- MeTogumieckoe | IlepcoHanbHbI KonTponbHas
JMHAaMHAKA 51 pelenTUBHBIN rmocooue komnbroTep [IpoeknuonHoe | pabora
poBanHa | PempomyktuBHBIN | «DIeKTprdyeckoe o0opyaoBaHHE KonTtponbHbI
i IIpobnemuoe rose. 3aKOHBI Hoctyn k cetu THTEpHET. U TecT
H3JI0KEHUE MIOCTOSIHHOT'O TOKa, Hannuue snexTpoHHOI
YactuuHo- «MarautHoe mnone. MIOYTHI
ITOMCKOBBIN ONEeKTpOMarHuTHas JleMOHCTpaOHHOE U
JUCTaHUIMOHHBIA | UHAYKLUS, nabopaTopHOe
«Komnebanus v BOMHBI | 000pyJOBaHUE
Pazgarounsie
MaTepUaTbl
IIpe3enTaunu
Caiit mathus.ru
OnTHka u KomOun | Undopmannonno- | YuebHOoMeTommueckoe IlepcoHanbHeIH KonTtpombbrii
KBaHTOBas u pelenTHBHBII nocobue «OnTHka. kommbioTep [IpoekiimonHoe | Tect
¢uznka poBanHa | PenponykruBeblii | KBanToBas o0opynoBaHue
s [IpoGnemuoe (huznka» Hoctyn k cetn IHTEpHET.
H3JI0KEHUE Pazgarounsie Hanuuwue anexTponHOR
YactuuHo- MaTepHabl TIOYTHI
ITOMCKOBBII. IIpe3enTauuu JleMOHCTpallnoHHOE U
Hucranimonnsii | Caiit mathus.ru nmabopaTopHOe
o0opynoBaHue
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