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IHosicHuTeAbHAas 3aIIACKA

dushka, Kak Hayka O Haubonee OOMMX 3aKOHaX MNPHUPOABI, BHOCHT
CYIIECTBEHHbIA BKIajl B CHCTEMY 3HAHHH 00 okpyxaromeM Mupe. OHa PacKphIBacT
pOh HayKH B SKOHOMUYECKOM M KyJIbTypHOM pasBHTUH o01iecrBa, CrocoOCTBYeT
(OpPMHUPOBAHIIO COBPEMEHHOTO HAYIHOI'0 MUPOBO33PCHHA. SIBIASACH OCHOBOH Hay4HO-
TEXHMYECKOro porpecca, Gu3nka MoKa3siBaeT TyMaHUCTHIECKYIO CYIIHOCTh Hay THBIX
3gaHuii, MOJYEPKHBACT UX HPABCTBEHHYIO IECHHOCTD, dbopMHpyeT TBOPYECKHES
criocoGHOCTH yuammxcs. ['yMaHUTapHOE 3HAYCHHE (HU3WKM COCTOMT B TOM, HTO OHA
BOOpYXKaeT OOYYAIOLIErocs HAyYHBIM METOOM TO3HAHMS, MO3BOJAIOIIMM IOMyHaTh
06BeKTUBHBIE 3HAHMSI 00 OKpYXKalolleM MHUPE.

JlaHHas mporpaMMa pazpaboTaHa Ha OCHOBE IPOrpaMM:

o «®Dusukay (paspaborumku: Jleyxuna U.I', Termanckuit A.A., Kosnos
C.A., negaroru Llentpa «IJouck» - CraBpomnois, 2016r.);

o «/36panHEle BOMPOCH GU3MKI» (paspaboTdrK M.A. CtpokoBa, niearor
nomonEuTeNsHOro oopasopanus [BOY Illkona Ne 46 - Mockaa, 2016r.);

o «Dusuka s Beex»  (paspaborumk I'opskoBa I'.K., memaror
nonoyauTenbHoro obpasosanmsa I'BOY Illkona Ne 1454 - Mocksa, 2016r.).

HanpagJjieHHOCTb IPOrPaMMBbl

IIporpamma «B rry6bunax dusukm» (manee IlporpamMma) MMeEET €CTECTBEHHO-
HAYYHYIO HAIPaBICHHOCTh, B CBA3M C ITHM DacCMaTpMBArOTCA TpH AKTyaJIbHBIX
acIeKTa U3y4eHHUS:

) TeOpeTHUECKHii: CONepKaHHe MPOrpaMMbl PACCMATPUBACTCS KAk CPE/ICTEO
OBJIaJieHIs] KOHKPETHBIME (PH3MYECKUMHU 3HAaHHAMH ¥ yMCHUAMY, HeO0OXOJUMBIMH IS
TIPUMEHEHUs B IPAKTHIECKOH JEATENBHOCTH | JUIS U3y HEHHS CMEKHBIX JHCIHILIAH,

o TIPHKJIAJHON: COZep)KaHHe MPOTPaMMBI PacCMATpPHBACTCA KaK CPe/ICTBO
TIO3HAHMSL OKPY)KAIOIEro MUPa, C MOMOIIBI0 KOTOPOrO OCYIIECTBIACTCA HAYdHO-
TeXHMYECKHH POrPECC M Pa3sBUTHE MHOTHX CMEXHBIX TUCIMIIIIH;

L 06me06paBOBaTeHBHBIﬁZ coZiepiKaHue NporpaMMbl paccMaTpuBacTCA Kak
CpeACTBO pa3sBUTHA OCHOBHEIX MO3HaBaTEJIbHBIX IIPOIECCOB, YMCHUS aHaJIN3upOBaTh,
BBISABIIAATH CYHIHOCTH H OTHOHLICHUA, p%paGaTBIBaTB T1JIaHBblL IICI\/'ICTBI/II‘;I U JAciarThb
JIOTMMECKHE BBIBOJbI, OIIAPAsACh Ha TaKye MUCHUIIHHBI, KaK MareMarHka, (1)I/I3I/IK8,
XUMUA.

AKTYaJIbHOCTH IIPOrPaMMBbI

AKTyaIsHOCTH IPOTPAaMMEI 00YCIIOBIICHA TeM, YTO B HACTOAIIEE BPEMi B
obmecTBe IIOBHINIEH WHTEpEC K ECTECTBEHHBIM HayKaM. MHorge acHeKTsl



COBPEMEHHOH  JKU3HH - HAYYHO-TEXHAYECKHH  NPOTpEecC, — aBTOMATH3AIMA
NPOHM3BOJICTBA, OCBOEHHE KOCMHYECKOro IPOCTPAHCTEA d T.N., HEMBICIUMBI 0e3
ycexo B obnacta Gusuky. Pusnka - 3T0 OCHOBA TeXHAYECKUX HayK. 3HAHUS IO
du3HKe SBISIOTCS HAYaIbHOU 6a30i U U3Y9EHHS CIICLMATBHBIX IPO(ecCHOHaNBHBIX
JACLATUIAH.

Oy3pKa SBISETCA MOIIHBIM OpYJMeM pasBHTHA HHTCIICKTyAIBHRIX M
TBOPUYECKUX CIOCOOHOCTEH oGydJarompxcs, (pOpMUpYeT y HUX NPCACTABICHAC 06
OKpYXAIOIeM MaTepPHANbHOM MHPE, TOKa3bIBACT TyMaHWCTHYECKYIO CYIIHOCTH
HaydHbIX 3HAHWM, TOMYEPKMBACT MX HPABCTBEHHYIO IIEHHOCTh, 3HAKOMHT C
(u3HUECKIMHA OCHOBAMH COBPEMEHHOTO IIPOU3BO/ICTEA U TEXHUKH.

[legaroruueckas nejnecoobpasnocts IIporpamMMel COCTOMT B TOM, 4YTO B
nporecce €& peaiu3alEy, 00yJalomuecs OBIA/eBAIoT TEOPETHICCKAMU 3HAHUAMH
OCHOBHBIX TOHSTHII M 3aKOHOB (HM3MKH, YMCHMSIMH peliath ¢usmyeckue 3a/1auu
Pa3HOTO YPOBHsI CIIOXHOCTH, HABBIKAMU TPOBECHHIA QU3MIECKHIX IKCIIEPHMEHTOB U
aHaJM3a uX pe3ynbTaToB.

Hosu3zna Ilporpammsl

IIporpamMMoii IpexyCMOTPEHbI HOBBIC METONMKH TIpENOIaBaHysl, B TOM YHCIE -
rubpuaHoe 00yueHHe; OOyYeHHe C HCMOJE30BaAHHCM KOMITBIOTEPHBIX TEXHOJIOTHH,
HOBOBBEJCHWI B MATEMATHYeCKOH YacTH Kypca, YIUTBIBAIOMHAC TpeOOBaHuUS,
TpebABISEMBIE OTACSIBHBIMY pasjelaMi (u3MKY, ONMMIMAJAMH IIKOJBHUKOB 1
KOHKYPCaMH PasiIiMuHBIX YPOBHEH.

B Ilporpamme HpedyCMOTPEHO 3Ha4UTEILHOE yBeNM4eHne aKTHBHBIX (OpM
paGoThl, HAMPaBIEHHBIX HE TONHKO Ha BOBJicUeHHE OOYYAIOIUXCI B HAy9YHO-
HCCIIEIOBATENbCKYIO JEATENbHOCTE U obecreucHre TOHAMAHUA MMM (QU3MICCKHX
OCHOB OKpYXAlOIero Mupa, HO M Ha npuoOpeTeHue HAaBBIKOB | yMeHUH
CAMOCTOSTEPHO HCKAaTh HOBYI0 HHGOpMAlMio M pasTHuHbe IyTH pelIeHus
(hH3HYECKHX 33/1a9 PA3HOTO YPOBHA CIOXHOCTH.

Jlanpas IlporpaMma HCIHOJNB3YeT —CHCTEMY B3AMMOCBSI3AaHHBIX  3aHATHH,
BHICTPOCHHBIX B JIOTHMECKOH MOCTIEA0BATENILHOCTH 1 HaIpaBJIeHHbIX HA aKTHBU3AMIO
O3HABATENHHON c(ephl 00yYarOIEXCs MOCPENICTBOM HPHUMEHCHHA pazHOOOPasHbIX
[e/JATOTMYECKHX TexXHONoruid 1 GopM paboThl, MHTETPUPYIOLIMX pPasHble BHABI
JeATeIbHOCTH.

[Ipu peanusamuu lIporpaMmbl HCHIONE3YETCH TEXHOJIOTUS KPYyMHOOIOUHOH
iofauy MHGOPMALHH H TOTPYKEHHS B MPEAMET C HOCIe/yIoNIEd CaMOCTOATeNbHOM
npopaGoTKOii OCHOBHBIX BONPOCOB u3uKU MYTEM BBIIONHEHHS KOHTPOJIBHbIX paboT,
TECTOB, OTBETOB Ha BOMPOCHL.

[lesb MPOrpaMMbl: NPHOOpETEHHE 3gaHuil Mo (QU3UKE C HKCIOIb30BaHUCM
pasNM4HbIX MCTOYHHKOB uHpOpPMALMA U COBPEMEHHBIX nH(POPMAIOHHBIX




TEeXHOJOTWH, PpasBUTHE  MHTEJUIEKTYaNbHBIX M TBOPHECKHMX criocoOHOCTER
00yvaromuxcs, BOCIIMTaHHE JIMIHOCTH, rOTOBOM K PEUICHHUIO 3a/ia4, KOTOPBIC CTABUT
Hay4HO-TeXHWIECKHUHA Iporpece.

3anaum IIporpaMmsl:
Obyuarowue:

- oBJNaZieHHEe MeTojaMu M (GOpMHpOBaHME YMCHMH peIlaTh dbusnyeckue 1

SKCHepHMCHTaJIBHBIe 3aJa4yi, B TOM YUCIC H IIOBBIIIEHHOTO YPOBH:A CJIOXXHOCTH Ha
OCHOBC I‘JIY6OKI/IX 3HAHMHN MAaTEMaTHKH U (I)I/BI/I‘IGCKI/IX 3aKOHOMepHOCTeI/I

- pacmupende U yriybieHue MpecTaBIeHu O  BO3MOXHOCTIX
(QHU3MYECKOTO MHPOBO33PEHUS TIPH OTNMCAHNH SBJICHUI M IIPOIIECCOB OKPY KaIOIIEro
MHDa;

- dopMHUpOBaHHE yMEHHH NpPEICTaBIATH uHGOpPMANKMIO B BHAE TaOMI,
rpadEKOB, CXeM, HCIIONB3Ys IIPH STOM KOMIILIOTCPHEIC NPOTPaMMBI H Cpe/cTBa CEeTH
HnurepHer,

- (hopMUpOBaHIe HAaBBIKOB IyOJMIHOTO BEICTYIIICHU.

Pa3zeusarwowue:

- dopmupoBanie  (U3MYECKOro W MATEMaTHHYCCKOIO MBIIUICHUS,
HAIIPABIIEHHOTO Ha aHAIIW3 M OIUCAHHE TIPHPO/HEIX POLIECCOB 1 SIBJICHUN;

- pasBuTHE CIIOCOOHOCTEH CaMOCTOATEIBHO npuo0peraTh U TPUMEHATH
3HAHKS, YMEHUS U HaBBIKH;

- pasBUTHE CIIOCOOHOCTEH 3¢ geKTHBHOMH pabOTHL B yCIOBUAX OrpaHUYeHUH
(BpeMsi, OTBOAMMOE Ha peLICHHE 3a/iad OJMMIHA/BIL, PEeCYpCHI nabopaTopu IpU
BBIMTOJTHEHAM JKCIIEPHMEHTA);

- pasBHTHE YMEHHUH 5(Q(heKTUBHOIO MCTIOJIB30BaHUSA (u3UIECKUX 3aKOHOB B
yueGHOH U TIOBCEAHEBHOM ACATEIIBHOCTH;

- ¢GbopMHUpOBaHHE CIIOCOOHOCTEeM BBIIBUraTh M JOKa3bIBaTh THIIOTE3bI
SKCIIEPUMEHTAILHBIM ~ ITYTEM, paspabaTblBaTh ~ CTPAaTerio  pelIeHHA 3aja4,
IIPOTHO3HPOBATh Pe3yJILTAThI cBOEl JIeATENBHOCTH, aHAIM3MpOBaTh M HaXOIUTh
panoHajIbHbIC crmocoObl  pellieHds 33jlaud  IMyTeM JeTallM3alii CO3JaHHOU
MareMaTaueckol 1 (GU3UIECKON MOJeIIH;

- opMHpOBaHHe HaBBIKa pe(IIeKCUBHOM NIEATENBHOCTH 32 CuéT CUCTEMHOM
paGoTBl IO TIOMCKY M YCTPaHEHHIO ommMOOK B peElIeHUd 3a1a4, B TOM YHCIC
[OBBILICHHOTO YPOBHS CIIOXKHOCTH, & TAKXKE 110 pacieTy HOrPeIHOCTEH MOCTaBIeHHOTO
HKCIIEpUMEHTA.

Bocnumamensnbsie:

- dopMupoBaHHe CHOCOOHOCTH K  CaMOaHAIM3y U KPATHUYECKOMY




MEBIIITIEHUIO;

- BOCIIMTAHUE KauecTB JIMYHOCTH, obecmeunBaOIX  COIHAIBHYIO
MOOHJIBHOCTD, CIIOCOOHOCTH IpuHAMATDH CaMOCTOATENBHBIC PCIICHHA,

- dopMUpOBaHHE Ka4eCTB MBILUICHHUS, HeoOXOAUMBIX JUIsl afanTalvd B
COBPEMEHHOM HHPOPMAIOHHOM OOIIECTBE;

- BoCIUTaHHE YOEKEHHOCTH B BO3MOXXHOCTH NO3HAHUA 3aKOHOB TPUPOLBI
A HCHOOJNB30BaHMs JOCTIDKEHHMH (U3MKH Ha 6y1aro pa3BUTHSA YeJoBeUEeCKOM

IMBMIM3AIMY, HEoOXOMMMOCTH  COTpyAHMYeCTBA B MpOLECcce COBMECTHOTO
BLITONHEHHS 3aJa4, YBAXUTENBHOTO OTHOMEHHS K MHEHHMIO ONNOHEHTA IpH
o6CyKIeHrH NPOGIIEeM eCTECTBEHHO-HAYIHOTO COACPIKAHIL, FOTOBHOCTH K MOpaJIbHO-
YTHUECKOH OLIEHKE HCTIONB30BAHMS HAyYHBIX JOCTHKEHHH, 1yBCTBA OTBETCTBEHHOCTH
3a 3aIUTY OKPY KaroIeH Cpesibl;

pa3BUTHC HHTEpeca K HaquO-HCCHeHOBaTeHBCKOﬁ JeATEeNIbHOCTH.
OTanynTeIbHbIC 0CO0EHHOCTH }ZlaHHOﬁ nporpamMmbl

Peaysarus IIporpaMMBI IPEANIONaraeT oAroToBKy 00y4aromuxcs K y4acTHIO B
OMMITHAAX ¥ KOHKYpCax pasindHbIX yPOBHEH.

bospmias 4acTh BpEMEHH OTBOJMTCS Ha pelICHUEC 3a/4a4, B TOM 4YHCJI€ BBICOKOTO
¥ IOBBIILIEHHOT'O YPOBHI CJIOXKHOCTH.

ITporpammoii IpelyCMOTPEHO IPOBEJICHHE nabopaTOpPHOTO NPAKTUKyMa IO BCEM
paszenaM QU3NKH.

[IporpamMma BKIIOYaeT pasien «Maremaruka B dusnUecKuX Ipolueccax» Kak
WHCTpyMEHTa Jyisl pellleH s (PU3NYECKUX U SKCICPUMCHTANBHBIX 3a/iat Ha PasUIHBIX
JTanax u3y4deHus QU3nKu.

BozpacTHast KaTeropusi 00y4aomuxcs o Nporpamme ot 15 no18 ner.

ITporpamma npejHa3HayeHa i 06y4aIOIIUXCs, MPOABISIOMIMX TIOBBIILICHHBIH
WHTEpeC K QU3KKE, JIEMOHCTPUPYIONIUX MOBBIIICHHBIC aKajieMUYECKHe CIIOCOOHOCTH B
o6nacT GU3UKY M MaTEMaTHKH.

Cpok peasid3amMi IpOrpaMMbl COCTaBIACT 2 roma (144 waca B rox). OGuree
KOJNMYECTBO YacoB 110 IIporpamMme cocTapisieT 288 4acos.

@opMbI M PeKHM 3AHATHH

®opMbl  OpPraHM3alMK  JEATENBHOCTH obyJaroluxcs: HHIMBHAyalbHAs,
rpynmnoBas, GpoHTaIbHAL.

Ha 3apsaTHAX IpUMEHACTCA nuGdepeHIPOBaHHbIH, HHIMBULY AJILHBIN TIOJXOJI K
KaKIoMy obygaroreMycs. HaronHseMOCTb ITpYIIIBL 10 15 genosex.

3aHATHS NPOBOAATCA 2 pa3za B HEMCNIO IO 2 yaca (2 paza mo 45 MHUHYT C




nepepsiBoM 15 MUHYT).
Metoasl o0yuenust
I[To croco0y OpraHM3allid 3aHATUH - CIOBECHBIC, HATIAJHBIC, NPAKTHYECKHUE.

I1o ypOBHIO JEATENBHOCTH O0YJarOIUXCsl - 00BACHUTENBHO-MIITIOCTPATUBHBIC,
PelpOyKTHBHEIE, YaCTHYHO-TIOMCKOBBIE, HCCIIEI0BATEIECKHUE.

Tunpl 3aHATHHA: KOMOMHHMpOBAaHHBIE, TEOPETHYECKUE, IPAKTUYCCKUE,
nabopaTopHbie, PENETHLNOHHBIE, KOHTPOJIBHBIE.

Oxupgaembie pe3yabTaThl H Crnocoobl onpeaesieHus ux pPe3yAbTAaTHBHOCTH

OCHOBHBIM ~ PEe3yNbTaTOM OOy4eHHs SBISETCA  JOCTIIKCHHe  BBICOKOH
KOMIIETEHTHOCTH O0YJAIONIMXCs B 00J1aCTH (U3UKH H MATEMATHKH, HEOOXOXUMOH JUIs
TIpOJOIDKEH s 06pa30BaHus B TEXHUYECKUX By3aX.

O6pasoBateNbHble Pe3yNIETaTs 00ydenus no IIporpamMme NpUBENIEHBL B pasnele
«CopeprxaHue IporpaMMBD».

Py6prka «3HaTh/TIOHEMATE» BKIIOYAeT TpeOOBaHWsS K y4eOHOMY Marepuaiy,
KOTOpBIil yCBaWBAeTCsl M BOCIPOU3BOAUTCA 06ydarommmucs. OOyJaroIuecs AODKHBI
IOHMMATH CMBICII H3YYaeMbIX [OHSTHI, IPUHIMIIOB H 3aKOHOMEPHOCTEH.

Py6puka «YMeTb» BKIIOYaeT TpeOoBaHWS, OCHOBAHHBIE Ha 0ojiee CIIOXKHBIX
BUJIAX NEATENHHOCTH, B TOM YHCIIE TBOPYECKOH: CO3/1aBaTh O0BEKTHL, OIIEPUPOBATE HMHU,
OIIEHMBATh YHCIOBHIE IAPaMETpPBl IPOLECCOB, NMPUBOJUTH MPUMEPHI IPAKTHICCKOTO
JICTIONB30BAHMS IIONYYEHHBIX 3HAHMM, OCYMIECTBIATh CaMOCTOSTENBHBIH IOMCK
yueOHO# HHpOPMALIUH.

B pesynbrare peanusanuu IIporpaMMbl B YacTH pealu3aliiil pasBHBAIOLIEX
3aj1a4, oOyqaromuecs

OyAyT YMETb:

o aHAIN3UPOBATh U ONUCHIBATH IPUPOAHBIE IPOLECCH 1 ABJICHHS;

. CaMOCTOSATENHHO IPHOOpETaTh U NIPUMEHSATH CIICHUATIbHBIC SHAHUA,

° paboTaTh B yCIOBUSIX OrpaHMYEHHM (BpeMs, pecypceel);

o BLIABAraTh ¥ JIOKA3bIBaTh THIIOTE3Bl OKCIEPHMEHTAIBHBIM ITYTEM,

pa3pabaThiBaTh CTPATErHIO pEIIeHMs 3ajad, NPOTHO3WPOBATH Pe3yIBTATHI cBoei
JeSTeBHOCTH, AHATM3UPOBATH ¥ HAXOAUTh PAIMOHANEHBIE CIIOCOOBI PEIICHHS 3a1a1K
IlyTeM JeTalu3al[ud, CO3aHHON MaTeMATHIeCKON U PUBHIECKOH MOJIEIH.

Crnioco0bl onpeesieHus pe3yJbTATHBHOCTH

I[Tenaroruueckoe HaOJOJEHHE, IEJArOTHIECKHH aHaIN3 pe3yNbTaTOB PeIICHUA
3aj1a4, pe3ybTaThl y4acTys B KOHKYPCaX Pasu4HbIX YPOBHEH.




Bu/ibl KOHTPOJISI: BXO/IHOM, IPOMEKYTOUHBIH, WTOrOBBIH.

@®opMbl N0/{BeJICHHsI HTOrOB peaju3alnH IIporpammsl

B xoze peaiusanuu IIporpaMMbl TIPOBOAMTCA NMPOMEXKYTOYHAS aTTECTALMS B
dopme Tectos. [To OKOHYAHAM OOYYEHMs MPOBOJUTCA MTOIrOBAs aTTecTallds B BHJE

KOHTpOJILHOH paOOTHL.

COJIEP)KAHUE MPOI'PAMMBbI

YueGHblii (TeMaTHYeCKHH) NIaH.

il rox oOy4YeHus
KoJinyecTBO 4acoB ®
OPMBI
Ne HaumeHoBaHHE P
IpaxTa | arrecranuu/
n/n pazgena, TEMbI Bcero Teopus
Ka KOHTPOJISA
Broanoe 3aHATHE 2 2
Pasznen 1. MaTeMaTHuKa B
A 36 8 28
¢u3nyecKuX npoueccax
11 Bekrophl U ACHCTBUSL 8 5 6 KOHTPOJIBHBIN
" | Hag HUMH TECT
KsanpaTudHasg KOHTPOJBHEIN
o A 8 2 6 P
byHKUIHSA TECT
Peienue cucteM SN——
1.3. | anrebpandecKux 12 2 10 P
. TECT
ypaBHEHHM
KOHTPOJILHBIN
1.4. | TpuronomeTpust 8 2 6 P
TECT
KOHTPOJILHBIN
Paznei 2. Mexanuka 48 10 38 p
TECT
KOHTPOJILHBIM
2.1. | Kuaemaruka 16 4 12 o
TECT
KOHTPOJBHBIN
2.2. | lunamuka 20 4 16 P
TECT
KOHTPOJILHBIN
2.3. | 3aKOHBI COXpaHEHHUS 12 2 10 P
TECT
Paznen 3. MoJjiekyasipHasi
A yuip 26 6 20
¢puzuka
MOoeKyIsapHO - KOHTPOJILHBIHN
3.1. YIAP 16 4 12 P
KHHEeTUYeCcKas Teopus TECT
KOHTPOJBHBII
3.2. | TepmopuHamMuka 10 2 8 TI;eCT




P 4.
azmen 20 g i
JIeKTPOAHHAMHKA
4.1. | DaexTpUUECKOE II0JIE 14 4 10 KOHTPOJIbHBIN
TECT
49 3aKOHBI HOCTOSTHHOIO 16 4 12 KOHTPOJBHBIN
Tord TECT
HroroBoe 3aHATHE 2 2 KOHTPOJIbHAA
pabota
Bcero 144 34 110

Copnep:xanue y4eOHOro (TeMaTHY€CKOro) IJiaHa.
1-ii ron o0y4eHus

Beenenne

Beenenue B mporpamMmy. MIHCTPYKTaX IO TEXHHKE 6€3011acHOCTH.

Pa3nen 1. MaremaTnka B (pH3HYECKHX Mpoueccax

ay

ypOBeHB NpeaAbABIICHUA Marepralla obecre4ynBacT y4amuyMcsa BO3MOXHOCTD
CTPOHUTH MATEMaTH4YCCKHUC MOJCTIH (bHSI/I‘IGCKI/IX IIpOLECCOB, a TaKXC nony4arb
HCO6XOIII/IMBIG 3Ha4YCHUS U 3aBHCUMOCTH (bnmqecxnx BEJNIUYHH, IOCPECACTBOM PCHICHHA

Pa3NMYHBIX YPABHEHUH, HEPABEHCTB ¥ aHANN3A [Pa(HKOB.
OGyuarouiuecsi OyayT 3HATB:

- OCHOBHBIE CBOMCTBA BEKTOPOB U JICHCTBHS HAJl HUMH;

- OCHOBHBIE THIH (YHKIMOHAJIBHEIX 3aBHCHMOCTeH, rpadukoB GyHKIHMH H

croco6oB npeobpa3oBaHus rpa(uKoB;

- crocoObl HAaxOXICHMS KOpHEH KBaJpaTHOrO ypaBHEHMs, PpEIICHUS

KBaJpaTHBIX HEPABCHCTB, TCOPEMY Buera;

- OCHOBHBIE METOJBI PEIICHHS CUCTEM AIre0pandecKux ypaBHeHUH;

- OCHOBHBIC COOTHOIIECHU B TPEYTOJIbHUKC 1 TPUTOHOMETPUICCKUC TOXJCCTBA,

dopMyIibl TIPUBEICHUA U 3HAYCHHS TPUTOHOMETPUYECKUX GhyHKIUH
YTJIOB.

OGyuaromuecst OyAyT yMeThb:

JUIst PpasiAIHbIX

- M300paxkaTh BEKTOPHl Ha 4YepTexe, HaXOIUTh MX TFEOMETPHYIECKYIO CyMMy

rpa(bnqecm 1 AaHATUTHYUCCKH,

- IIpOCHHUPOBATH BCKTOP Ha 3aJaHHOE HaIlpaBJICHUE, HAaXOIHUTh BCIIMYHUHY

MPOCKIIMU BEKTOPA,

- OIpeneiATh yroil MCXAY JABYMs IIPOU3BOJIbHBIMHA BCKTOpaMu,;

- pewiaTh CHCTEMBI alreOpamiecKux ypaBHEHHH METOAOM T'aycca ¥ METO/IOM




Kpamepa;

. 4uTaThb W CTPOMTh TpaduKku JMHEWHOW, KBAJpPaTUYHOH, O0OpaTHO
IIPOTIOPLMOHANBHON 3aBUCHMOCTEH, JorapuMUIecKod 1 roxas3areibHOi (yHKLHMH,
TPUTOHOMETPUIECKHX (DYHKIHH;

- HaXOAUTH BEPUIMHY [apabolbl U €€ KOPHU, TOUKH NCPECCHCHHA C rpaduKoM
JIMHeliHOM 3aBUCUMOCTH,

- HAXOQWTh CTOPOHBI W YIIBl B IPSAMOYTOJBHOM M IIPOU3BOJBHOM
TpeyroJibHHKe, NpUMeHss Teopemy [liparopa 1 TeOpeMy KOCHHYCOB.

®dopmpl 3aHATHIl, HCTIONE3yeMble P U3yJECHUH TaHHOTO pasjeia.
- JIGKITUOHHAS;

- MPaKTHKYM IO PELICHHIO 3a71ay;

- nabGoparopHas pabora;

- UHAUBUAYyalbHas paboTa;

- rpymnmoBas padoTa;

-  MHOWBHIyaJIbHAs KOHCYIbTAIUS,

- TpynroBas KOHCYJIbTaIl¥s;

- KOHTPOJIBHBIN TECT.

Tema 1.1. BexkTopbl ¥ JeiicTBHS HAX HUMH

Teopus. TlonsiTie BeKTOpa, M300paXkeHHe BEKTOPaA. JleticTBusA HaJ BEKTOPAMH.
Inuaa 1 npoekius BekTopa. CrauspHOe NPOU3BEICHUE BEKTOPOB U €I0 CBOIiCTBaA.
Vron Mexay BekTopamu. I[IpMeHeHHe CKalipHOIO IIPOM3BEACHUA BEKTOPOB K
pelIeHUI0 (PU3NUECKHX 3a/ad.

Ipaxmuxa. Pelienne 3aad Ha HAXOX/IEHHE CYMMBb, Pa3HOCTH, IPOU3BE/CHUS
BEKTOpOB. Haxo/eHWe CKaIIPHOTO IPOM3BEJCHUS BEKTOPOB M yria MEXIy
BexTOpaMH. Pernenye GpU3MIECKUX 33124, COACPKAMMX BEKTOPHbIC BETHIHHEL

Tema 1.2. KBagpaTuunasa ¢pynkuns

Teopus. Tlonsitre GyHKIHMH, CBOMCTBA (YHKIMH. KBajpatnunas QyHKIus, ee
cBoiicTBa ¥ rpaduk. Iloctpoenne rpaduxa KBaJpaTHIHOH GYHKIHAE TpH IIOMOIIM
3NeMEHTapHBIX IIpeobpasoBanuil. I'paduk KBaJpaTHIHOH (GYHKIUU € MOJIYJIEM.
KBaj[paTHEIi TpexwieH M €ro KOpHH. PasloxeHMe KBajpaTHOTO TPEXHieHa Ha
MHOxuTend. KBanpaTtHoe ypasHeHue. @opmyna KOpHEH KBaJpaTHOrO ypaBHEHUA.
3aBHCHMOCTD KOpHeil oT muckpuMuHaHTa. Dopmynbl Buerta. Pacronoxenue KOpHEH
KBajipaTHoro tpexwiena. KsanpaTHoe HEpaBEHCTBO. I'paduueckuii MeTO peUICHUs
KBaJIpaTHOro HepaBeHCTBa. MeTo/| HHTEPBAJIOB.

Ipaxkmuxa. ViccnenoBanne CBOWCTB kBajparnuHodl QyHknuu. IloctpoeHue
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rpahuKOB KBaJPaTHIHOH (yHKITHH. Perienue KBaIpaTHBIX YPaBHEHHUH M HEPABEHCTB.
Tema 1.3. Pemenne cucreM aareGpanueckKux ypaBHeHHi

Teopus. Anrebpanyeckoe ypaBHEHHE. OG6acTs onpeeNeHns ypasHenus. Meton
Taycca u Kpamepa. llenble paniOHaIbHBIC yPaBHCHHUA. JlpoGHO panHOHATbHBIE
ypaBHeHms. CHCTeMBl ypaBHCHHH. MppanpioHaIbHbIE yPAaBHCHHMS M KX CHCTEMBL
YpaBHEHHS C MOAYJIEM U UX CHCTEMBI.

Ilpaxmuka. PenieHue CUCTEM anre6padyecKuX YPaBHEHUH pasIHIHbIMU
METOJaMH.

Tema 1.4. Tpuronomerpus

Teopus. TpuroHOMeTpUYECKHC byHKIHAH YICIIOBOT'O aprymMeHTa
Ipeo6pa3oBaHus TPUTOHOMETPUIECKUX BhIpaxkeHuit. CBOHCTBA TPUTOHOMETPUIECKHX
(yHKIHI: IEPUOJNIHOCTD, Y€THOCTD, HEIETHOCTD, HETIPEPHIBHOCTD.

Ipaxmuxa. Pelienne 3ana4 Ha CBOACTBA TPUTOHOMETPUHECKUX QyBKIHH.
Pasngen 2. MexaHMKa

ypOBeHB NpeabABICHNUA Mmarepualia obecreunBaeT y4damumces YMEHHUEC DPEHIATh

3aaud BBICOKOIO H IOBBIIIEHHOI'O YPOBHA CJIOKHOCTH H DKCHEPHUMEHTaJIbHO
IIPOBEPSTH OCHOBHBIE 3aKOHOMEPHOCTH MEXAHUKH.

OGyuaromuecsi OyAyT 3HATh:

- OCHOBHBIC MOHSATHS MEXaHWKH: MaTepHajlbHas TO4YKa, OTHOCHUTCILHOCTD
MEXAHMUECKOro JBIDKEHHUS, IIyTh, epeMelleHne, MTHOBEHHAs CKOPOCTB, YCKOPEHHC,
Macca, MHEpPTHOCTb, CHIa (CHiia TSDKECTH, CANa yHPYrocTd, Cria TpeHUs), BEC,
HEBECOMOCTh, MMITYJIEC, MHEPLUANbHAS 1 HEHHEepLUabHasl CUCTEMA OTCHeTa, paboTta
CHJIBI, TIOTEHIHMAaNbHas U KMHETHYeCKas JHEprus, aMIUIMTYyZa, IIEpHOJ, 4acToTa,
WHEPLHUS, MOMEHT HHEPLIUH;

- OCHOBHEIE 3aKOHBI MEXaHMKA: 3aKoHbl HBIOTOHA, 3aKOH BCEMUPHOIO
TsroTenus, 3akoH ['yka, 3akoH KynoHa-AMOHTOHA, 3aKOH COXPaHCHWS HMIYJbCa,
3aKOH COXPAHEHHS MOMEHTA MMITYJIbCa, 3aKOH COXPAHEHHs 1 TIPeBPAICHHS SHEPTHL,;

- OCHOBHBIC ITPUHIUIIBI MEXaHuKH: TIPpHHIHI OTHOCHUTEIIBHOCTH I'anunes,
TIPUHIMAII HEe3aBUCHUMOCTHU I[BI/I)KeHI/If/'I, IpUHIUI COOTBETCTBHA,

- BO3MOXXHOCTHA IIPHUMCHEHHA MEXaHUKU: JBHXXEHUE HCKYCCTBEHHBIX
CIIyTHHKOB 1IOJ NeHCTBUEM CHIIBI TAXKECTH, OaJJINCTUYECKOE JIBHKEHHC, PCaKTHBHOC

JBIXeHue, yeTpoiicTro paketsl, KITJ{ MaliMH 1 MEXaHU3MOB, O/IbEMHas CIIa KphLIa
caMoJIeTa;

- OCHOBHEIE  M3MepHUTeNbHbIE MNpHOOpPBl M METOABl  BBIMHCICHHA
TIOrpelIHOCTe! U3MEPEHUH B MEXAHUKE;

- METO/BI pCHICHUA OJIMMITMAJAHBIX 3a/1a4 110 MEXaHHKE.
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O6yuarouuecsi 6y1yT yMeThb:

- paBUJIbHO OIICHIBATh U 00BICHSTH OCHOBHBIC MEXaHNYCCKUE ABJICHUA u
IIpOLECCHI, JaBaTh TOYHbIC onpeneiIeHud OCHOBHBIX MOHATHHA MEXaHHKH,

- ¥300paXaTh HA 4YepTexKe IPU PElICHMH 3ajat HalpapICHUA BEKTOPOB

CKOPOCTH, YCKOPEHHA, CHJIBI, UMILYJIbCA TEJIA,

- pemiaTh 3a7aud Ha ONpEJeeHHe CKOPOCTH, YCKODCHHA, oyTH H
MepeMelleHrs. [PH PasIUYHBIX BHIAX [BIXCHHSA, CKOpPOCTH H YCKOpEHHsI IIpH
JBYOKEHMHE TeNa IO OKPY)KHOCTH C TIOCTOSHHOHU TI0 MOJYJII0 CKOPOCTBIO, MAacChl, CHIIBL,
MMIyJbCa, pabOThl, MOLIHOCTH, SHEPTHH, KI1JI, yckopeHus cBOGO/IHOTO NaJ€HHs 110
TIepro Ly KojieOaHui MasiTHUKA U 1pP.;

- pacc4YuTHIBaTh TOpPMO3HOM IyTh, CHIIBI, IeHCTByIOIIME Ha Telo,
JBIKyIeecs C YCKOpEHHEM, ONpeneisith —CKOpOCTR pakeTpl, MCIOJB30BATDH
KIIACCHUYCCKHIA 3aKOH CIOXKEHHS CKOPOCTEH, a8 TaKXKe 3aKOHbI HeroroHa, BCEMHPHOTO
TATOTEHNs, COXPAHEHHS HMITYJIHCa, MOMEHTA MMITYJIbCa, SHEPTUH U Ip.;

- YHTATH U CTPOMTP FPadyK, BRIPAKAIOLLNE 3aBUCHMOCTE KMHEMATHICCKUX
BeJMUMH OT BPEMEHHM IIPU PABHOMEPHOM, PaBHOYCKOPCHHOM H Kosre0aTeIbHOM
JIBYKEHHSX, CHIIBI YIPYTOCTH MpH Ae(opManyiy U Ap.;

- W3MepsATh U BBIMUCIATH (QH3MYCCKUE BENMYMHBL: BPEMI, pacCTOsIHUE,
CKOPOCTh, YCKOPEHHE, Maccy, CHIly, XECTKOCTb, KO3(PULMEHT TPEHHs, HMIIYJIbC,
paboty, MomHocts, KIIJI MeXaHM3MOB, MEPHOA KojeOanmii MasiTHHKA, YCKOPEHHE
CcBOOOHOTO IaICHN,

- JenaTh BHIBOAB 00 W3MeHEHWH (U3MHMECKUX IapaMeTpoB M XOJa
u3MUECKOTO TIpOliecca U3 aHaIu3a rpa(UKOB, yPAaBHEHUH U HEPABEHCTB;

- [OMIB30BATCH (PH3MYECKUMH IIPHGOPaMI: MUKPOMETPOM, CEKYHAOMEPOM,
M3MEpHTENbHBIM LIIMHAPOM, BECAMH, TpU6OMETPOM, TIOIBIKHBIM ¥ HETIOJBIXHBIM
OJIOKOM H JIp.;

- peuiaTb 3a7]a4d BBICOKOTO H MOBBIIIIEHHOI'O YPOBH CIOXHOCTH IIO
MexaHHKe U OJIUMIINAIHBIC 3aJa4H.

®opMBbI 3aHATHIA, HCTIONB3YEMBIC IPH H3YICHHUH JAHHOTO paszena:
- JIeKIMOHHAS;

- uHIEBHAyaIbHas paboTa;

- rpynnosas pabora;

- VHIUBUIyaJIbHAs KOHCYJIBTALHS,
- TpymnnoBas KOHCYJIbTallus;

- HUTOTOBBIN TECT.




Tema 2.1. KunemaTuka

Teopus. IlpsaMonuHeliHoe pPaBHOMEpPHOe H PaBHOYCKOPCHHOC JBHKCHME.
[Tpusmun otHockTensHOCTH [amwies. OTHOCHTEIBHOE JIBIDKCHHE. Teopema ciIoXeHHs
ckopocreil. J[BrkeHue Tea, OPOLICHHOro NOJ yIJIOM K FOPU3OHTY. Kpusonuneinoe
IBIDKeHHe. JIBWDKEHWEe MaTepHalbHOM TOYKM II0 OKPYXHOCTH C MOCTOSTHHOM
CKOPOCTBIO. OcHOBHBIE XapaKTEPUCTUKH BpaIlaTeabHOro IBUKEHUS
(LEHTPOCTPEMHUTENIBHOE YCKOpeHHe, IIepUOJl, 4YacToTa, YIIoBOC nepeMeIeHHE).
KonebaTenpHOE JBMXKEHHE MarepraibHOM Toukd. KuHeMaTuieckue XapakTepuCTHKU
KONe6aTeNBHOTO JBHKEHHs, rpaduKy HM3MEHEHHS OTHX IIapaMeTpoB C TEHCHHEM
BpeMeHH. AHAJIOTHHU BpallaTelIbHOTO U K0Ne6aTeTEHOTO JIBHXKECHHM.

Hparcmwca. Pemnenue 3a1ay Ha BEIYUCIIEHNE KHHEMATUYCCKHUX napamMeTpoB IIpA
PaBHOMEPHOM U paBHOYCKOPEHHOM JIBHIKCHHU, a TakK>Ke IIpH ABHXXCHHH MaTCpKaHLHOﬁ
TOYKHU 10 OKPYXKHOCTH H KOJIe0aTeIbHOM JBWKECHUH. Haxoxnenue CpBHHeﬁ CKOpPOCTH
IIpH HCpaBHOMCPHOM JABHXCHHH. Brruucienue MTHOBCHHBIX 3HAYECHHMN

KMHEMAaTHYeCKHX NapaMeTpoB KolebarensHoro asmkenus. Iloctpoenue rpaduxoB
3aBHCHMOCTEl KHHEMATHIECKHX IAPAMETPOB OT BpEMEHH H aHaJIH3 STHX IPadUKOB JULA
pasIMYHBIX BHAOB MIBWDKEHMS MATepPUANbHOM TOYKH. BriunciieHne  CKOPOCTH,
JANBHOCTH, BBICOTH TOXbEMAa W BPEMEHHM IOJIeTa Teld, OpOMIEHHOTO MOA YIIOM K
TOPHU30HTY.

Tema 2.2. luHaMHKa

Teopus. OCHOBHBIE TIOHSTHS JAHAMHKH MaTepuaibHON TOYKH (IIOTHOCTb,
Macca, cwia). VHepiMaibHble M HEMHEpIMalbHbIE CHCTEMbBI OTCYETA. 3aKOHBI
Hotorora. IMpsmas u oGpaTHast 3a/aqd MEXaHHKH. BHbl cui (ynpyroctd, TpeHHS,
COIpOTHBJIeHNs). 3aKOH BCeMHPHOro TATOTCHHS. 3akonsl Kemnepa. KocMmuueckue
ckopocTH. JIBHKeHHe Tela MO HAKIOHHON IIOCKOCTH. Tpenne, 3axon Kymona-
AmonToHa. Yipyrocts u jAedopmanuu, 3akoH I'yka. JluHamuxa BpallaTebHOIO

nerkends. OCHOBHOHW 3aKOH BpamaTeNbHOIO JIBMKEHMA. MoOMEHT HHEpIHH.
OCHOBHBIE IOHSTHS CTaTMKM (MOMEHT CHIIBI, IJIEYO CHJIBI, TOYKa OMOPBI, LEHTP
BpalllcHus). BUABI pPaBHOBECHH Telna (ycroitunBoe, HEYyCTOHYHBOC, Ge3pa3InvHoe).
VcoBHe paBHOBECHS TeNa, LeHTp Macc. JaBneHne (TBepaBIE TENA, XKUAKOCTH M rasbi).
Jakon Ilackans M 3akoH ApxuMena. YCIOBHE IUIaBaHus Tel. JluHamuKa
K01e6aTeNbHOTO JBHKEHHSI MaTepHAIbHOM TOYKH.

IIpaxmuxa. HaxoxpeHue II0THOCTH TeJia U cpe/iHel IUIOTHOCTH CMeCH (CTUIaBa).
Pemenye 3a/a4 Ha pacueT PasjiMyHo pojia Cuil. Pelienne npsamMoi 1 obpaTHOH 3a1a4M
MEXaHWKH JUIS TIOCTYIATeNbHOro M BpallaTelnbHOro JABHKECHHI. Onpenenenue
yCKOpeHHus Tejla IpH JBMKEHHM IIOJ JACHCTBHEM HECKOIBKHX CHIL. ITocTpoenue u
aHa/IM3 IPadUKOB 3aBUCHMOCTeH CHIIBI TPEHHUs, CHIIBI TSDKECTH M CHIIBI yIIPYTOCTH OT
CYILECTBEHHBIX IIAPaMETPOB MEXaHHYECKOH CHCTEMBL. Omnpenenesye MOMEHTOB
HHEPIUH TeJl pa3nmdHol GpopMbl. BEIMUCICHHE TapaMeTPOB MEXaHUIECKOM CUCTEMEI B
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yCJIOBHH paBHOBCCHAL. Pemenue 3amad THAPOCTATHKHA H OIIPCHCIICHUC YCHOBPIf/'I
IUIaBaHuda TEI.

Tema 2.3. 3aK0HBI COXPAaHEHHA

Teopus. VMitynbc Tena. 3aKOH COXPaHCHHA HAMITyJibca. 3aMKHyTas CHCTeMa.
PeakTHBHOE [ABIDKEHHME. YCTPOHCTBO PaKEThL. Vpapuenne Mermepckoro. Popmyia
[{uonkoBckoro. MexaHH4IeCKasl pa6ora. MouisocTs. [loTeHnManbHas B KHHETHHECKAA
sHeprus. KOHCepBAaTMBHBIC W AHCCHUIIATHBHBIC cwipl. KuHeTmdecKas OSHEPrus
BPAIIAIONIErocs Teja. 3aKOH COXPAHCHMA SHEPIHH B MexaHuke. ITpocThie MeXaHU3Mbl
v ux KIIJ1. TlpeBpamenns SHepruu. MOMEHT HMITyJIbCa. 3aKOH COXpaHeHUs MOMEHTa
uMITyIbca. KuHeTHueckas sHEpris Bpallaioerocs TBepaoro Tena.

Ipaxmuxa. OnpeneneHne HMIyibca Tela H 3aMKHYTOH CHCTEMBI TeIL.
[IpyMeHeHWe 3aKOHAa COXPaHCHWsS HMIIyJisca U BEIUUCJICHHE KUHEMATHYECKHUX
XapaKTEPUCTHK JIs PeaslbHBIX CHCTEM M IIPOLECCOB (B3pHBIB, yAap, CTOJIKHOBEHHE).
Pemienue 3a1a4 Ha 3aKOH COXPAHEHUs MOIHOH MeXaHH4IeCKoM sHeprud. Beruucienue
HOTeHIMAILHOM SHEPTHH Tella B [0JIe THKECTH U yIIPYTO nepOopMUPOBAHHON IIPYKMHBI.
PacueT paboThI, MOLITHOCTH H KITJI pasnuyHBIX MEXaHU3MOB. BeraUCIICHIC mapaMeTpoB
BpALIATEJILHOTO JBIKCHHUSA C IPUMCHEHHEM 3aKOHA COXPaHEHHUs UMITyJIbca. Pelenne
KOMOMHMPOBaHHBIX 33/1a4 Ha NPYMEHCHHE 3aKOHOB COXpaHEHUs B MEXaHUKE.

Pasnet 3. MosiekyJisipHast pu3nKa

YpoBeHb MpeAbABICHUS MaTeprana obecrieynBacT yJauyuMcs peiath 3aadi
[OBBILIEHHOTO YPOBHS CJOXHOCTH H OKCIEPUMEHTAIRHO MPOBCPATE OCHOBHBIE
3aKOHOMEPHOCTH MOJIEKYIAPHOH QU3HUKH.

OGyualomuecsi Oy1yT 3HATh:

- OCHOBHbIE TIOHATHS MOJIEKYNAPHOH GU3MKK: TEIIOBOE ABIKCHHE JACTHIL,
MAcCHl M DasMepsl MOJEKYlN; WHealbHbIH ras; M30TepPMHUYECKH, H30XOPHBIH,
w300apHbll ¥ aauabaTHBIM  NPOLECCEL 6pOYHOBCKOe JIBIDKCHHE; MOJpHad
TeIIOEMKOCTh; TeMiepaTypa (Mepa cpenHei KUHETHYECKOH DHEPTHH MOJIEKYII);
HEOOPATUMOCTh TEIUIOBBIX TPOIECCOB; KOTMIECTBO, TEIUIOTa, BHYTPEHHSAS SHEPrHsd,
HACHICHHBIE ¥ HEHACHINIGHHBIE [apbl; BIAKHOCTE BO3AYXa, AHU30TPOIHMSA
MOHOKPHUCTAIIIOB, KPHCTAIMIECKUE H amMop(HbIe TeNna; yNpyruae M IUIACTHYCCKUE
nedopManvu;

- OCHOBHEIE 3aKOHBI MOJIEKyJNApHOH (u3UKH: OCHOBHOS YPaBHEHHC
MOJIEKYIIPHO-KMHETHIECKON TEOpUH, ypaBHEHNC Menneneesa-KnanedpoHa, CBA3b
MesKly TapaMeTpaMH COCTOSHHS rasa B H30Ipoleccax, mepBoe M BTOpPOE Hadalo
TepMOIMHAMEKH, ypasHeHne Maiiepa, ypaBHEHHC ITyaccona;

- CyTh OCHOBOMNOJIAraloIMX OIBITOB MOJIEKyJIApHOH (U3MKU: OIBITOB
IlITepua, Ileppena, Jlamepra, Tlxoyis, Menjeneesa 1 Knaneiipona, Ilapns, boiis u
Mapuortra, I'eii-Jlroccaka, Kapso u zip.
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- BO3MOYKHOCTH IIPHMEHEHMsS MOJIEKYIIApHOH (U3MKH: HCHONE30BaHKe
KPUCTAIUIOB ¥ JPYTHX MAaTEPUAaIOB B TCXHUKE, TCIIOBBIC BATATENM 1 MX NIPUMEHCHNC
Ha TPAaHCIIOPTE, B JHEPIeTHKE M CENBCKOM XO3AHCTBE, METOMBI NPOQHIaKTUKH |
6OpBOBI C 3arpI3HEHUEM OKPYKaloLleH CPeibl;

- OCHOBHBIE H3MEPHTENIBHBIE IPAGOPEI MOJIEKY IAPHON (U3UKH.

OGyuaromuecs OyayT yMeTh:

- IPaBMJIBHO OIMCHIBATh M OOBSACHATH OCHOBHBIE SBJICHHMST H IPOIECCEHI
MOJIEKyJspHOH  (U3WKH, [JaBaThb TOYHBIC ONPEMETEHUS OCHOBHBIX TIOHSTHH
TEPMOJUHAMHUKH,

- I/I306pa)KaTL Ha 4YCpTECIKE 3aBUCHMOCTH OCHOBHBIX TCPMOJIWHAMHYCCKHX
napamMeTpoB B H30IPOoHeCcCax;

- peliath 3aJa4ydl Ha pacdeT KOJWU4YECTBa BELIECTBA, MOJIIPHOH Macchl C
HCIIONH30BAHMEM OCHOBHOTO YPAaBHEHMSI MOJICKYJISPHO-KHHETHIECKOH TEOPHH Ta30B,
ypaBHeHus MeHzeneesa-Knaneipona, cpeHei KMHETHUYECKOM SHEPIHH Xa0TUYECKOTO
JBIDKEHMsST MOJIEKYJl M TEMIIEpaTyphl, IIOBEPXHOCTHOTO HATSIKCHMS JXUAKOCTH H
[apaMeTpOB YIPYTHX CBOKCTB MaTepHalIOB;

- paccautsiBath KI1J| TerioBEIX jpurareseii, paboTy rasa, BHYTPCHHIOIO
SHEPIUIO ¥ KOJIUYECTBO TEILIOTHI B H30MPOLECCaX U aZabaTHOM IIpoliecce Ha OCHOBE
IIEpPBOrO Hayajia TEPMOMHAMUKY;

- qyuTaTh M AHAIM3UPOBATh TIpaUKH, BRIPAXAIOIMME CBA3b MEXAY
TepMOJMHAMUYCCKAMHI TapaMeTpaMy M BBIMUCIATH paboTy ¢ moMomipio rpaduka
3aBHCHMOCTH JJaBJICHHS OT 00BEMA;

- ompefienATh  SKCIEPUMEHTABHO — IapaMeTpel  COCTOSHMA  Tasa
(TemnepaTypy, 06beM U JaBjeHHe), MOIylb YIPYTOCTH MaTepuana, K03 puIueHT
TIOBEPXHOCTHOTO HATSDKEHHS! HKHIAKOCTEH;

- T10J1b30BaThCA (PU3UUECKUMH NIPHOOPaMH: IICHXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3yPKOii, MAHOMETPOM,;

- peliaTh 3ajaud BBICOKOTO ¥ TMOBBHIUICHHOrO YPOBHA CIOXHOCTH IO
MOJIEKY/IAPHOM (U3KKE ¥ OJIUMIIHAHBIC 3a1aH.

@opMbl 3aHATHI, HCTIONB3yeMbIE IPH U3YUESHHH JAHHOTO pasjiena;

JIEKITAOHHAS;

- WMHOVMBUyanbHas paboTa;

- rpymmnoBas pabora;

- HHIMBY/ yaJIbHas KOHCYJIbTAIUs;

- rpynnoBas KOHCyJIbTanusd,
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- KOHTpOJibHas pabora;

Tema 3.1. MoseKyJisipHO-KHHETHYECKasl TEOPHSA

Teopust. OCHOBHBIE TIONOXCHUSA MOJIEKYJIIPHO-KMHETHYECKON TEOpUH H HX
onBITHBIE oOocHoBaHMs. Ju(dysua m OGpoyHOBCKoe ABHmkeHHe. B3amMornelicTBue
aTOMOB ¥ MOJIEKYJN BellecTBa. Macca M pasmepsl Monekyil. IlocrosHHas ABorafpo.
JluHaMu4yecKde ¥ CTATUCTUYECKHE 3aKOHOMEPHOCTH. BeposiTHOCTh COOBITHA. MHUKpO-

¥ Makpoorucanre ¢usmdeckux cucrteM. CpenHHe 3HATCHUS (U3UIECKUX BEIWYHUH.
Pacnipesienierue Kak crioco0 3a1aHust COCTOSHUSA CHCTEMBI. Pacmnpenenenre Makcesna
u Bombrmana. Omerr Illtepna, Ileppena, Jlamepra. MneansHbid ras. OcHoBHOE
ypaBHEHHE MOJICKYJISIPHO-KUHETHIECKOH TEOPUHU HACAIBHOTO rasa. Temmeparypa u ee
w3Mepenye. AGCONIOTHBIM Hylb TeMIEpaTypsl. YPaBHEHHE COCTOSHHA HACAILHOTO
ras3a KaK cjieJICTBIE OCHOBHOTO YPaBHEHHs MOJICKYIIPHO-KAHETHIECKON TEOPHH Ta30B
¥ ero 4acTHHIE CJIyyaW AJsd IIOCTOSHHOW TeMIIepaTyphl, MOCTOSHHOTO obpeMa H
IOCTOSHHOIO napjeHusi. PeanpHble rasel YpasHeHue Ban-mep-Baansca. Cpenmsss
JUIMHa CcBoGOmHOro mpoGera. ATrperaTHble COCTOSHHS M ()a3sOBBIE NEPEXOJEL.
HachlnenHble ¥ HEHACHIIIEHHBIE Tappl. 3aBUCHMOCTh JaBICHHA W INIOTHOCTH
HACHIIEHHOTO 11apa OT TEMIIepPaTyphl. 3aBUCHMOCTD TeMIIEPaTyphbl KUIICHH KUAKOCTH
ot nasienmsi. Kputnueckas Temneparypa. ®@a3oBbie Iepexo/ibl X iUarpaMma COCTOAHMA
BemecTsa. IIpoueccsl KOHASHCAMK U UCIIapeHHs B IPUPOME U TEXHHUKE. BnaxHocTh
Boszyxa. Touka pocst. Ilcuxpomertp. I'urpomerp. CBOHCTBa TIOBEPXHOCTH KUIAKOCTEH.
INosepxHocTHas dHeprusd. 110BepXHOCTHOE HATHKECHUC. Cmaunsanue. KanuiusipHeie
seaeHns. CTpoeHye KPUCTAIUIOB. AHHM30TPONHSA KPUCTAIIOB. ITonmumophu3MBL.
MOHOKpHCTAIUIBl U MOMUMKPUCTALIGL. [IpoCTpaHCTBEHHAs PeIIeTKa. OneMeHTapHad
sueiika. CuMMeTpHs KpucTauioB. JledekTsl B KpuCTalIax. OO0pa3oBaHue KPHCTALIIOB
B IpUpOJie U IIOJNyYEeHHe HUX B TEXHHKE. CriocoOBl  yTpaBieHUs! MEXaHHYECKUMH
cBoiictBamMu TBepAbix Tel. lloHsrie o XHMAKMX KpHCTallax. Amopdusie Tena.
Jlebopmaruu. Hanpspkenume. MexaHWYecKHe CBOMCTBA TBEPABIX TeJl: YHpPYrocts,
MPOYHOCTh, IUIACTUYHOCTh, XPYNKOCTh. JlMarpaMma — pacTsKCHHA. Coznanue
MAaTepHaloB C HeOOXOAMMBIMU TEXHHYECKIMH CBOHCTBAMH.

Ipaxmuxa. PacdeT MHUKPOCKONMYECKHX H MaKPOCKONMMYECKMX IIapaMeTpoB
peaNsHBIX CHCTeM (CKOPOCTh MOIEKyl, TEeMINeparypa, [aBieHHe, KOIMYECTBO
BeI[eCTBa, IHCIIO MOJNEKYJ). Pelnenue 3aja4 Ha ypaBHeHue MeHneneena- Knaneiipona
1 Ta30BBIe 3aKOHBL [locTpoeHHe rpadMKOB H30TPOIECCOB H MX aHaiu3. Brriucienne
NapaMeTpoB  JKMAKOCTEH M  TBEPABIX Tl (Momynst  IOHra, ymiMHEHUS
ne(OpMHpOBaHHOTO Tela, Ko duiuenTa MOBEPXHOCTHOrO HATKCHMA, BIDKHOCTH
BO3/yXa H JIp.). PelieHre kaueCTBEHHbIX ¥ PACUETHBIX 3a]1a4 Ha KalMJLIAPHbIC ABICHUA
1 (ha3oBEIe IIEPeXO/Ibl, aHANM3 (a30BBIX UATPAMM.

Tema 3.2. TepmoanHaMHuKa

Teopus. TepMOIMHAMHYECKUH MONXOJ K H3y4CHUIO (QU3NIECKUX IIPOLECCOB.
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TepMoaMHAMHYECKHE [TAPaMETPBI COCTOSHHA TeJIa. BHyTpenusis Heprus Tena. llepsoe
HAYAI0 TEPMOAMHAMHKH. TepMONMHAMMYECKOS ONHMCAHMC $a30BBIX IIEPEXO/IOB,
aHam3 (a3OBBIX MPEBPAILEHHN C JHEPTETHYECKOH TOUKH 3PCHH. Pa6oTa ujieanbHOro
rasa mpd u3MeHeHHH oObema. IIpuMenenme IepBOro Hadala TEPMOJIMHAMUKH K
pasNMUHBIM TEIUIOBBIM IMpOILeccaM, —COBEpIIacMbX  Hall U/CaNbHBIM ~ Ta30M.
AnuaGaTHEN{ mpomecc. TEIIOeMKOCTH Ta30B TpH  IOCTOSHHOM  /IABNCHHH U

[TOCTOSHHOM o0OBbeMe. TeIioeMKOCTh TBEPABIX Tell. Temnossle maumgHbl. [IpuHIUI
JecTBYS TEIIOBLIX ABHrareneid. Lk Kapso. KI1J] TenioBoro ABUTaTeNs U IyTH €ro
HOBEIIEHNS. J{Burarenb BHYTPSHHETO CrOpaHus.

[lapoBas ¥ rasoBas TypOuHbl. PeakTHBHBIE BUTaTEIH. XomoAuNbHbIE MAIIUHBIL.
Pons TEIUIOBBIX MAIIMH B DPAasBUTHM TEIUIOSHEPreTHKM M TPAHCIOPTA. TernnoBele
MAIIMHEI ¥ oXpaHa npupofsl. O6paruMsle A HeoGpaTuMBIe rporecchl. HeobpaTuMocTh
TEIUIOBBIX TIpoLieccoB. BTOPO# 3aKOH TEPMOMHAMUKH U €10 CTATUCTHYECKUI CMBICIL.

Ipaxmuxa. PacueT TEPMOAMHAMUYECKAX MapaMETpOB pEaNbHBIX CHCTEM B
PasIMYHBIX COCTOSHHAX. TepmoauHAMUYECKHH aHANN3  (a30BbIX IpeBpaILECHUH.
JHepreTMYecKie COOTHOLICHHA TP HCHAPCHUH (xoHmeHcaluK), IUIABICHUH
(KpucTa/UM3anMK) BerlecTa. lIpuMeHeHHE IEpBOro Havala TEPMOIUHAMHUKA K
ONHCAHMIO TPOIIECCOB Haj HJCANbHBIM Ia30M, pacteT NapamerpoB rasa B OTHX
nporeccax. Boruucienue KIIJL TemmoBbIX MallUH (B TOM YuCIEe U HIEANbHBIX),
paGoTAIONMX TI0 PasIMYHBIM I(HKIIAM. KauecTBeHHBIE 3adadyd Ha BO3MOXKHOCTB-
HEBO3MOXHOCTD CO3IAHMS «BEUHOro JBHraTelisi». Pacder 3¢ (eKTUBHOCTH PabOTHI
XOJIOAWJIEHBIX YCTaHOBOK.

Pasnen 4. DjleKTpOAMHAMHKA

ypOBeHB NpeaAbABICHNAA Marepualia obecreunBaeT y4yamuMces BO3MOXHOCTD
peumars 3a4a4u MOBBIIHNEHHOTI'O YPOBHA CIIOXHOCTH H DKCHEPHUMEHTAJIBLHO IIPOBEPATDH
OCHOBHBIE 3aKOHOMECPHOCTH 3JICKTpHUYECTBA H Mar"geTu3ma, a TaKkkKe KoJyiebaTeNbHBIX 1
BOJIHOBBIX IIPOIIECCOB.

O6yuatomuecsi OyayT 3HATh:

- OCHOBHBIE TOHATHUS IEKTPHUECTBA U MarHeTH3Ma! HIIEKTPUYECKUH 3apsii,
SNEKTPHYECKOe ¥ MAarHMTHOE IO, HAMpsXKEHHOCTD, Pa3sHOCTh MOTEHIHAJIOB,
HaIpsSKEHHE, JIEKTPOEMKOCTD, IUJICKTPUICCKad IIPOHULIAEMOCTb, CTOPOHHUE CHJIBI U
DJC, MarHuTHas WHIYKIHS, MATHUTHBIA TIOTOK, MAarHWTHas TPOHHIACMOCTD,
HAaNpPSKEHHOCTh MarHUTHOT'O TOJISL.

O6yuatonuecst 6yayT yMeTh:

- MIpaBUIbHO ONUCHIBATh H 00BSICHATH OCHOBHEIC SBJICHHUS H TIPOHECCHI
IEKTPOAUHAMHKH, JaBarb TOYHBIC oIpeaeICHNA OCHOBHBIX MIOHATHH!
BJICKTpOMaI‘HCTI/IBMa.

®opMmblI 3aHATHIA, HCTIONB3YeMbIE IPH H3YICHHM JAHHOTO paznena:
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- JEKIUOHHAS;

- MHAUBUAyaIbHAs paboTa;

- rpymmnoBas paboTa;

- WHIMBUAyaIbHAS KOHCYJIbTAIIMS,
- IpyIInoBasi KOHCYJIbTalUs;

- HUTOTOBBIN TECT.

Tema 4.1. DjekTpHUecKoe noje

Teopus. 3akoH COXPaHEHHS BIEKTPUYECKOro  3apsja. TodeuHsll ¥
pacmpeeneHHbii 3apspl. 3axkoH Kyiona. OJNEKTPHYECKOE TIOJNE. Harnps>KeHHOCTb.
JIMHUM HanpSHKEHHOCTH. OJIEKTPHYECKOe IT0JIe TOYECHHBIX 3apsiloB. OnsopoxnHoe
snexTpHryecKoe moje. [IoTox HanpsHKeHHOCTH JJIEKTPHUIECKOro HOJI. Teopema I'aycca
1 ee IpUMEHEHHe IS pacyeTa DIEKTPHYECKHX IOJIeH. PaboTa 31eKTpAYEeCcKOro Mmojis

1Ipu iepeMelenuH 3apsnoB. Ilorenmuan. Hanpsoxenue. CBA3b MEKITy HAPSKCHUEM I
HAIPSDKEHHOCTHIO. [IPOBO/IHUKH B SMEKTPUYECKOM IOJE. JNEKTPHIECKass eMKOCTE.
DreKTpUYecKas eMKOCTh INIOCKOro KOHIEHCaTopa. JIndneKTpuecKas NpOHAIEaeMOCTb.
DHeprus SIEKTPUYECKOro nojs. IlnoTHocTs aHepruy. JU3/IeKTPUKH B 3JICKTPHISCKOM
noiie. MexaHH3M MOJSPU3ALMH JUAIEKTPUKOB. JJIEKTPETHl M CETHETOIJICKTPHKH.
ITbe303meKTpUYeCKHii 3QDEKT U €T0 UCIIONB30BAHIE B TEXHUKE.

Ipaxmuxa. Pellienye KadeCTBEHHBIX 3a/lad TI0 NEKTPOCTATUKE (JEKTPU3ALHS,
npoBojsmue chepsl), 06bICHEHHE HAOIIONAEMBIX 3JIEKTPHIECKIX apnenuid. Pacyer
CHIBL B3aMMOJICHCTBHS DIEKTPUYECKUX 3apsfioB, €MKOCTH, 3apsAfa M JHEPrud
xoHgeHcaropa. IlocTpoeHne rpaMKOB 3aBHCHMOCTSH JNIEKTPUIECKHX NapameTpos
3apsKEHHBIX T OT KOOPJUHAT.

Tema 4.2. 3aK0HBI MIOCTOTHHOIO TOKA

Teopuﬂ. YcnoBus CyHlIeCTBOBaHUSA ITOCTOSIHHOI'O TOKa. CTaHI/IOHapHOG
IICKTPHUIECCKOE ITO0JIC. SHGKTpI/I"IeCKI/Ie ey ¢ IoclienoBaTeJIbHBIM U IMapalICJIbHBIM
COCOUHCHUSAMH  ITPOBOJHHUKOB. SJIGKTpOILBI/I)KyIIIaH cuina. 3akon Oma A

HEO[HOPOJHOTO y4acTKa LElH M s IonHod uenw. lIpapuia Kupxroda. Pacuer
Pa3BETBIIEHHBIX SJIEKTPUYECKAX LEMeH, CMEIaHHBIX COeMHEHNI TPOBOIHHKOB.

IIIyHTsl ¥ JONOJHMTEIbHBIC COIPOTHUBICHHS. Pabora ¥ MOILIHOCTH TOKAa. 3aKOH
Jxoyns-Jlenna.

DIeXTpA4IECKUil TOK B MeTaiiaX. OCHOBHBIC MONIOKECHHUS DJIEKTPOHHOW TEOpHH
TIPOBOJAUMOCTH MeTamioB. CKOpOCTh YIOPSIOYEHHOTO IBIKCHUS JNICKTPOHOB B
IIPOBOJHKKE. 3aBUCHMOCTH CONPOTHBICHHS OT TEMIEPaTyphI. CBepXnpOBOAMMOCTb.
DieKTpuuecKuii TOK B  IOIYNpPOBOJHHKAX. OnexTpuyeckas IPOBOAMMOCTD
TIOJTYTIIPOBOJHAKOB U €€ 3aBUCUMOCTH OT TEMIIEPATyphbl U OCBCILCHI. CobcTBeHHad U
IIpUMeCHasl TIPOBOJMMOCTD IIOJyIIPOBOJHUKOB. TepMo- ¥ (OTOPEIUCTOPEI.

18



DNEeKTPOHHO-ABIPOUHEIM  MEPEXOLL. ITonynpOBOJHUKOBEIA  JTHON. Tpansucrop.
IlpuMeHeHHE MOJYNpPOBOJAHUKOBBIX npubopoB. Tpurrep Kak 3JIEMEHT OBM.
ViHTerpanbHbie CXEMBI. OJEKTPOHHAs SMHCCHS. Bonbr-aMItepHasi XapakTephCcTHKa
WOja. DIeKTPOHHblE MyYKH H HX CBOHCTBA. DJIeKTPOHHO-Iy4eBas TpyOKa.
DNeKTpA4ECcKri TOK B PacTBOpax W pacliiaBax dICKTPOIHUTOB. 3aK0H 2JIEKTPOJIH3a.
OmpesieieHne 3apsja OJekTpoHa. IlpumeneHne  JNEKTpOIM3a B TEXHHKE.
DieKTpUYeCKH TOK B Ta3ax. HecaMoCTOSTENbHBIA ¥ CaMOCTOSATENBHEIA pa3psbl B
razax. BUJBI CaMOCTOSTENEHOTO paspsza (TIEroLHH, FICKpOBOii, KOPOHHBIH, yTOBO¥).
[Mousrte o miasme. MITJl-reseparop. DIEKTPHYECKUH TOK B BaKyyMe. BakyymHBIH
JWOJ1 A TPHOJ. DIEKTPOHHO-TyeBast TpyOKa. OmbIT Hoddbe-MumnnukeHa.

IIpaxmuxa. PacdeT CONPOTUBIEHHS IOCIEIOBATENLHOrO, NApALIENLHOTO H
CMEIIAHHOTO COEIMHEHUS MPOBOAHHUKOB. BhuMClieHHe MaJeHus HalpsHKeHUA, CUIIbl
TOKa, BBEEMO} MOIIHOCTH B LENMH MOCTOSAHHOTO TOKA. PacdeT CHOXHBIX eneii ¢
nomompio mpaBun  Kupxroda. IlocTpoenne M aHauu3 — BOJBTA-aMIEPHBIX
XapaKTEPHCTHK PE3UCTOPOB, PACTBOPOB M MOJIYIPOBOXHUKOB.

HTorosoe 3aHATHE
KontponsHas paboTa.

YueGHbIH (TeMaTHIECKHil) IIaH.

2- if ron o0yyenus
KonnuyecTBOo 4acoB o
OPMBI
Ne HanmMmeHnoBaHue P
Ipakru | aTrecranuu/
n/n paszaena, TeMbl Beero Teopus
Ka KOHTPOJIA
BBoaHoe 3aHsITHE 2 2
Paznesa 1. MaTemMaTHKA B
A 30 8 22
$u3HYECKHX Ipoueccax
TpuroHoMeTpus KOHTPOJIBHBIN
14.|°P P 6 2 4 P
TECT
Jlorapupmudeckas u S
1.5. | noka3areyipHas 8 2 6 p
TECT
GyHKIUA
ITpoussoaHas KOHTPOJIBHBIHN
1.6. | POH3BOA 8 2 6 P
TECT
Hurerpan KOHTDOJBHBIN
1.7. P 8 2 6 P
TECT
Pasznea 2.
A | 52 12 40
JIeKTPOAHHAMHKA
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MarsuTtHOE NoJIe "
2.1. 14 4 10 KOHTPObHbIN
TecT
29 DrexTpoMarHuTHas 18 4 14 KOHTPOJIbHBIN
HHITYKIUS TeCT
23 DeKTpOMarHuTHEIE 20 4 6 KOHTPOJBHEIH
KoJie0aHus ¥ BOJIHBI. TecT
P 3.
azaea 3. OnTuka u S8 16 o
KBaHTOBasi (PU3HUKA
BoJuiHOBasI onTHUKa "
3.1. 14 4 10 KOHTPO/IbHbIN
TecT
I'eomeTpuyeckas "
3.2. putec 14 4 10 KOHTPO/IbHbIN
onTUKA TecT
®u3uka atoma "
3.3. 14 4 10 KOHTPO/IbHbIN
TecT
3.4, ®du3mka aTOMHOIr'0o 16 4 0 KOHTPOJBHEIH
Ainpa TECT
Hrorosoe 3aHsaTue 2 2 KOHTPOJIbHAA
pabota
Bcero 144 38 106

Copaeprxanue yueGHOro (TeMaTHIECKOro0) IIaHa.

2-ii rox o0y4eHHs

Beognoe 3amstHe. Bpemenwe B Ilporpammy. HMHCTpyKT
0€e30MacHOCTH.

Pasgen 1. MatemaTka B QU3NYECKHUX IIpOIECCax.

YpoBeHp Dpe[bsBICHHUS MaTepuaa O00ecleuHnBaeT —ydal

MareMaTH4eCKue MOACIHU (i)HBI/I‘ICCKI/IX IIPOIECCOB, a TaKXKE IOJy4daTb HCOGXOI{I/IMBIC
ICHUA Pa3sInIHbIX

3HAYEHUS U 3aBUCHUMOCTH (H3UYECKHX BEIHYHH, TIOCPEACTBOM pelll
ypaBHEHHI, HEPABEHCTB H aHANU3a rpauKoB.

OGyuaromuecsi OyyT 3HATD:

OCHOBHBIEC COOTHOIIEHHUS B TPEYTOJILHUKE U TPUTOHOMETPHUY
opMyI Bl IPUBEICHNS M 3HAYECHUS TPUTOHOMETPUIECKUX byHKIMI

yIJIOB;
- cBoiiCTBa JIOTapU(PMUIECKOI U ITOKA3aTENbHOM QYHKIIHA H 1
- Merompl pelleHus JIorapu(MuYecKHX W IOKa3aTelb
(HepaBeHCTB);

- MOHATHUSA MPOM3BOIHON U NIEpBOOOPA3HOM;

ecKHe TOXXJIeCTBa,
1 711 pasiUYHBIX

1X TpaduKH;

HBIX YpaBHEHHH
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- OCHOBHBIE (popMyJIEl AU GEPEHIMPOBAHU M HHTETPUPOBAHUS.
OO0yuaomuecs OyAyT yMeTh:

- mpeoOpa3oBBIBATE TPUTOHOMETPUYECKHE BBIPAXECHHS M BHEIPAKCHUI,
cozeprxaliye JorapuMmer;

- pemiare  NpoCTelliMe  TPUTOHOMETPHYECKUE,  IIOKa3aTeNbHBIE U
JorapubMUIeCKre YpaBHCHHs U HEPaBEHCTBA;

- HAaxXOUTh IIPOM3BOMHYIO, a TaKXe IPOMEXYTKH 3HAKOMOCTOSHCTBA M
MOHOTOHHOCTH Pa3IMYHbIX QYHKLHUH;

- pemaTth SKCTpEMaAIbHBIC 3a/lauyl METOJaMH MaTEMaTH4YCCKOI'O aHAJIN34,

- HaXOJIUTh NEePBOOOpa3HyIo (MHTErpail) pa3InYHbIX IEMEeHTapHbIX QyHKIMHA 1
ILTOINAAbL KPUBOJIMHEHHON TpaneIyy.

®opMbl 3aHATHI, HCTIOTB3YeMbIe IIPH H3y4SHHUH JaHHOTO pasJjena:
- JIeKIMOHHAs;

- NPaKTHKYM IO PELIeHHMIO 3a]ay;
- naboparopnas pabora;

- HMHAMBHIyaJbHas pabota;

- rpymmnoBas paboTa;

- HWHIABHJIyaJlbHas KOHCYJIbTALUS,
- TpYyNIoBas KOHCYJIbTallHs;

- KOHTPOJBHBIN TECT.

Tema 1.4. Tpuronomerpus

Teopus. I'papuku TPUTOHOMETPHUIECKHUX GbyHKUMH. O6patHbie
TPHrOHOMETPHYECKHE  (QYHKIMH. TpHrOHOMETpUYECKHE  ypaBHEHHS.  Buusl
TPUTOHOMETPHYECKUX yPaBHEHHH, OCHOBHBIE MeTojsl uX pemenus. Ot6op KopHeH.
3anuch pemeHus. TpUroHoMeTpHYECKUe HEPABEHCTBA.

Ipaxmuxa. TlocTpoenne TrpadUKOB  TPHTOHOMETPHYECKHX  (QyHKIMA.
I[IpeoGpa3oBaHre BBHIPAKEHHH, COHEPXKAIMX OOpATHBIE TPUTOHOMETPUIECKHE
Gynkuuu. PenieHne TPUTOHOMETPHYECKMX YPAaBHEHHH M HEPABEHCTB Pa3IMIHBIMU
Metogamu. OT60p KOpHEH TPUrOHOMETPUYECKUX YPaBHEHHUI.

Tema 1.5. Jlorapudmuyeckas H nokaszareabHass GQyHKIHH

Teopus. TloxazarensHas (yHKIMS B ee cBodcTBa. Jlorapudmel, cBoiicTBa
norapudmos. Jlorapudpmugeckas QyHKOEs U ee CBoWcTBa. IlOTEHIHpOBaHHME H
norapupmMupoBanue.  Pa3nuuHble  CMOCOOBI  pEINEHUs — [MOKAasaTelNbHBIX U
norapuMHUUECKUX ypaBHEHHH. YPaBHEHHs, CBOISIIMECS K ITOKA3aTeIbHbIM U
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norapumugeckuM. CHCTEMB! ypaBHEHHH. HepaBeHCTBa, COZIEpKAIe MOKa3aTeNbHbIC
¥ norapuMudeckie QyHKIHY.

Ipaxmuxa. TlpeobpazoBanue BBIpa)KEHHM, COACPIKALINX norapudmel. Pemenne
[IOKa3aTe/bHBIX ypaBHEHWH M HepaBeHCTB. Haxoxaenue 0o0nacTu oIpeselieHus
norapu(MUUECKUX ypaBHeHUH. Pemenne norapu)MUUECKHX YPaBHEHUH 1 HEPABCHCTB.
Meron pandoHanusanuu. Vicronb3oBaHue CBOMCTB QYHKIMH Ipd PECIICHUU
norapuMUUECKAX M  TIOKa3aTeNbHBIX ypaBHEHHWH M HEpaBEHCTB. CucteMbl
[10KA3aTeNbHBIX ¥ JIOrapHPMHUYECKUX yPaBHEHUH.

Tema 1.6. IlpousBoanasi

Teopus. CKOpPOCTE MMPOTEKaHUs nporecca. MruoBeHHas ckopocTh. KacarenpHasd
x rpaduxy ¢yukuum. IloHsTHe O NPEACIBHOM INEPEXOAL. INpenen, ero CBOWCTBA,
saMeuarenpHbple mpenensl. IIpousBoaHasd. HMuddepenuman. HempepslBHOCTE H
b depenmupyeMocTh GyHKuui. ITpasuia BEUCICHAS npou3BOAHBIX. 1Ipon3BoHEIE
pasnuuHbIX GyHKIMA. Bropas Npou3BOAHAL, €€ MeXaHU4IEeCKMiA CMBICH. IIpOM3BOAHEIC
BHICIIMX TIOPS/IKOB. YDaBHEHME KacaTelbHOH K rpaguky GyHKuuH. Ilpunoxenue
IIPOU3BOAHOM K HCCIICIOBAHHIO dynxmit. Mccnenosanue QGyHKIHE HA MOHOTOHHOCTD.
JIOCTATOYHOE YCJIOBHE IKCTPEMyMa. HauGonbiree ¥ HaUMeHbIIee 3HadeHus QyHKIMH
Ha TNPOMEXYTKEe (KOHEYHOM H GeckonedsoM). VCMONB30BaHHE TNPOM3BOJHOH B
dbus3myecKux 3aaadax.

IIpaxmuka. Peluenne 3ajad Ha HAXOXICHHC TIPEJICNOB. Haxoxenue
TIPOM3BOAHBEIX MPOCTBIX U CIOXKHBIX dynkuuii. Pemenue 3aza4 Ha HCCIEJ0BAaHUE
yHKImH Ha MOHOTOHHOCTS. Peiienne 3a1ay Ha HaXOX/ICHUS 3KCTPEMyMOB (DYHKIIUH.
Haxosx/IeHre acHMOTOT rpaduxoB. PeineHue 3a1a4 Ha HAXOXIACHHUC HAKOOJBIIErO H
HAUMEHBILIEro 3HaYeH s PyHKIMH Ha OTPe3Ke, PellleHNe 3a/(a Ha ONTHMUSATIHIO.

Tema 1.7. Unrerpan

Teopus. TlepBooOpasHas U e coiictBa Heonpenenenusiii naterpai. Ilpasuna
HAXOK/IEHWs] TepBOOOPa3HEIX, HEMOCPEACTBEHHOS NHTCrPHPOBAHKC, HHTEerpUpOBaHUe
o uwactaM, HojcraHoBka. Ilmomans KPYBOJMHEHHON TparenuH. OnpepeneHHBIA
uHTerpayi W ero cpodcra QPopmyia Hriorona-Jleiibuuna. IIpubmmkeHHOE
BEIYMCTICHAE OMPEJENEHHBIX HHTErpanoB. IIpuoXeHus HHTCrpajios. Brrancienue
miomaaeii ¥ O00BEMOB T€OMETPUYECKUX ¢uryp. Vicnonp3oBaHue HHTErpana B
¢bu3myecKux 3a1ayax.

Ipaxmuxa. Pemenve 3afad Ha HaXOXICHHE nepsoobpa3Hoil. Haxoxuenue
MHTErpajioB pasNA4HbIMH MeTONaMH. PeleHne 3anad Ha BEIYHUCIEHHE IUTOLIAIN
KpUBOJIMHEHON Tpareliy, Ha HaX0X/ICHHE 06HEMOB TeOMETPUYECKUX Tell. Pentenne
H3MUYECKUX 33/[ad P NOMOIIH HHTErpana.

Pazgen 2. Dj1eKTpOAHHAMMKA

ypOBeHB NpeabABICHUA MarTepualia obecreuyBaeT y4aliumcs pelmarts 3a71a91
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[IOBBIIIIEHHOTO YPOBHA CIIOXXHOCTH ¥ DKCICPHUMCHTAIBHO IIPOBEPATH OCHOBHBIC
3aKOHOMEPHOCTH JJIEKTpUIECTBA H MarHeTus3ma, a Takxe Kxose0aTeNbHBIX U BOJIHOBBIX

IIPOIIECCOB.
OGyuarouguecsi OyAyT 3HaTh:

- OCHOBHBIE TIOHATHS TEOPHUH DJIEKTPOMArHUTHBIX KoineOaHuii ¥ BOJIH:
SNIEKTPOMATHUTHAS HMHIYKUHs; CaMOMHIyKLWs, WHIYKTUBHOCTE, cBOOONIHEIE M
BBIHYXICHHBIE KOJEOaHUS; xonebaTeNpHbI KOHTYpP; HMEepeMEHHEIM TOK; PE30HAHC,
3NeKTPOMAarHMTHas BOJHA; MHTEP(EPEHIHS, AUCTICPCHs, nupaxuys, NoJspu3anisl
5JIEKTPOMArHUTHBIX BOJIH;

- OCHOBHEIE 3aKOHBI JJIEKTpAYECTBA M MAarHeTH3Ma: 3aKOH Kynona, 3aKkoH
coxpaHeHusi 3apsifa, 3akoH Oma i HEeOJHOPOAHON M IIONHOM IeNH, NpaBuia
Kupxroda, 3akon buo-Casapa-Jlannaca;

- OCHOBHBIE 3aKOHbI TCOPHH 9JIEKTPOMarHMTHBIX Kone0aHuii M BOJIH: 3aKOH
BHGKTPOMaFHHTHOﬁ HUHAYKIIUH, 3aKOHBI OTpaXECHU, NpeIOMJICHUA H NOTJIOIICHUA
INEKTPOMArHuTHhIX BOJIH, IIOCTYyJIaThbl TCOPHU OTHOCHUTEJIIBHOCTH,

- CyTh OCHOBOIIONATAIOIIMX OIBITOB BNEKTPOMHAMUKIM: onsiroB PpanKinHa,
Bounptsl, Kynona, Oma, Ammniepa, ®apajes, I'epua;

. BO3MOXHOCTH  INPAKTHUECKOT0 NPUMEHEHHMs SBICHMH M 3aKOHOB
3IEKTPOJUHAMUKH: DIEKTPOUIMEPUTEIEHBIC npubopbl, MarHWTHas 3aluCh 3BYKa,
NEKTPOHHO-Ty4YeBas  TpyOKa, IONyPOBOJHUKOBBIA  IHOL,  TEPMOPE3UCTOD,
TPaH3MCTOp, TEHepaTop MEePEeMEHHOTo TOKa, CXeMa paiuoTell eoHHOH CBs3H,
MHAYKIMOHHAs CBapKa, TPaHC(HOPMATOpEL;

- OCHOBHBIE W3MEpHTEIbHEIE IIPUOOPHI SNEKTPOUHAMHUKH: ocuuuiorpag,
MyJIETUMET], TEPMOPE3UCTOP;

- METOJBI PEIeH s ONMMINA/HBIX 33134 TI0 JJICKTPOUHAMHKE.
Oo6yuarouuecs ﬁynyT yMeThb:

- IIpaBHJIBHO OIIUCHIBATh H 00DLICHATh OCHOBHBIE SBJICHHSA H IIPOIECCCHI
JJIEKTpOAUHAMHUKH, JaBaTb TOUYHBIC onpeaeciICHus OCHOBHbBIX ITOHATHH
3JIEKTpOMarHeTu3ma,

- pemaTh 3afauM Ha 3aKOH COXPAHEHWs SICKTPUIECKOro 3apsia, 3aKOHBI
Kynona, Oma, npasuina Kupxroda, Jlenna, 3akoH 5JIEKTPOMArHUTHOM MHIYKLHH; Ha
JBYDKEHHUE U PABHOBECHE 3aPKEHHBIX 9aCTHI[ B JIEKTPAISCKOM M MarHHTHOM HOJISIX;

- BBMMMCISTH  HANpSKEHHOCThb,  HalpsDKeHue,  culy  TOKa, pabory
3JIEKTPUYECKOTO TIOJIsL, SEKTPOEMKOCTh, MATHUTHYIO MHIYKIHIO, CHILY Jlopenma, cay
Amriepa, a TaKKe TapaMeTphl KOJIedaTeNbHOTO KOHTYpa 1 37IeKTPOMATHUTHOH BOJIHEI

- 1/1306pa>1<aTL M 4YHTaTh DJJIEKTpUUYCCKUE IICIH, 3aBUCUMOCTU OCHOBHBIX
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IIapaMeTpPOB KONeOaTeIbHOro KOHTYpa OT BPEMCHH,
- CTPOWTbH BEKTOPHBIE THArPaMMBbI SJIEKTPUICCKHUX KoJieOaHHMi;

- OIpEesieNATh  OKCIEPUMEHTAIBHO  TApaMeTphl  SJICKTPUIECKHX enex,
IIPOBEPATH WX HCIPABHOCTH; M3MEPSTh NapaMEeTpPhbl SJEKTPUISCKOro W MArHUTHOTO
ToJieH; moTy4aTh Ha OCLIJLIOrpade KapTUHY JIEKTPHISCKUX xonebaHuid U QUIYPEI
Jluccaxy;

- TI0JB30BaThCA (M3MUECKMMH Hpubopamu: aMIepMeTpOM, BOJLTMETPOM,
MyJIBTHMETPOM, OCLIIIIOTpahoM, TeHepaTopoM SMEKTPUIECKIX CUTHATIOB,

- peuiath 3a1a4H I10 3JICKTPHUUECCTBY, MarHeTusmy, KoJie0auysIM ITOBHILIIEHHOTO
YPOBH: CJIOXKHOCTH U OJIUMIIHAAHBIC 3aJla1H.

@opMbI 3aHATHI, HCIIOIE3yEMbIE IPU U3YIEHUH JAHHOTO pas/ena:
- JIEeKIIHOHHAas;

- WHIUBHIyaIbHAsA paboTa;

- rpynmnoBas pabora;

- WHIUBHAyaJIbHas KOHCYJIbTaIUs,
- TpyNIoBas KOHCYJIbTalUs;

- WTOrOBBIH TECT.

Tema 2.1. MarauTHoe noJse

Teopuﬂ. MarsaurtHoe BSaHMOI[efICTBHC TOKOB. MarautHoe 110JI€ TOKa. MarsuTtHas

uHAyKOKS. JIAHAM MarHUTHOH WHIYKIHH. Marautseii moroxk. Cuna Ammepa.
TpuHiyn AEHCTBHA 3JIEKTPOM3MEPUTENBHBIX npubopos. I'pomxorosoputens. Cuia
Jlopenna. JIBwxeHHe SIEKTPUIECKUX 3apS/I0B B SIEKTPUICCKOM M MATHUTHOM MOJIAX.
YcKopuTeNnH 3apshKeHHBIX dacTal. Mace- crekrporpad. MarHWTHEIE CBOMCTBA
BELIECTB. DIEKTPUIESCKUH ABUraTeh NOCTOAHHOTO TOKA.

Ipaxmuxa. Bprducnenue WHIYKIMA MarHUTHOTO mons Uis  PasInyHOM
KOH(UTypalui TPOBOJHHMKOB. PacdeT CHIIBI Ammnepa u JlopeHna, napameTpoB
TpaeKTOpHHM 3apsDKEHHBIX YacTHIl B MAarHUTHOM TOJE. KayecTBeHHOE omnucaHue
SIBJICHU}, CBA3aHHBIX C MATHUTHBIM TIOJIEM B BEIIECTBE.

Tema 2.2. DIeKTPOMArHUTHASL HHAYKIHA

Teopus. ~ SIBneHWe  DIEKTPOMATHUTHOM — MH/yKIHH. OJIC UHOYKIMH.
VHAyKIEOHHOE 3JIEKTPHYECKOE roie. 3aKoH 3IIEKTPOMATHATHON HHAYKuKH. 1IpaBuio
Jlenna. BuxpeBoe JJIEKTpHYECKOE IOJE. DIeKTPOAUHAMIIECKUA  MHUKPOQOH.
CaMoMHAYKIMA. VIHIYKTHBHOCTb. BuusgHHe Cpelbl Ha HHIyKTHUBHOCTD. Oneprus

MarguTHoro mons. IDmoTHocTh 3Heprud. OTHOCHTENBHOCTH JJICKTPUICCKOro U
MArHHTHOLO ToJeit. [LOTHOCTb SHEPrHE MarHUTHOT'O OIS, DNEeKTPHYECKUH FeHEepaTop




HOCTOSHHOI'O TOKA.

IIpaxmuxa. Pelenrie Ka4eCTBEHHBIX W PAaCYETHBIX 337124 110 JJIEKTPOMArHUTHON
uaaykipy. Beraucienne OJIC caMOMHIYKIMH, SHEPrUM 3apsOKEHHOM KaTyUIKH |
MarHATHOTO HOJIS.

Tema 2.3. Jj1eKTpOMArHuTHBIE KOJIeOAHUA H BOJTHBI

Teopus. KoneGarensHoe IBWXeHHEe U KoiebarenbHas cucrema. CBoOGOJHBIE
KoneOaHus B HIeanbHBIX KojieOarelbHbIX cHcTeMaxX. ['apMoHu4Yeckue KoneOaHus.
INepron, uvacToTa, AaMmIUIMTYZAa, (a3a TapMOHMYECKHX KojeOamui. IlpuHimn
cyneprosuuuu. I'pagudeckoe npencrapIeHne rapMoHHIEcKUX Konebanuil. Crnoxenne
rapMOHMYECKUX KoneOauuii. BexropHble quarpaMmel. Herapmonudeckue xoneGanus.
Cso6oauble 3JIeKTPOMAarHuTHele Koyebanus B KoHType. IlpeBpaineHue sHepruu B
xonebaTenpHoM KoHType. CoOcTBeHHas yactoTa KojaeOaHuil B KOHType. 3aTyXarolye
SNEKTpUUECKre KoneOaHus. AHanorus JSNEKTPOMArHUTHBIX M ONEKTPUIECKUX
konebanuii. ABTOKONIEeOanus. I'eHepaTop He3aTyXaroImuXx Konebanuii (Ha TpaH3UCTOPE).
BriHyXIeHHBIE ONeKTpuueckue Koinebanms. Ilepemennbid Tok. I'eHeparop
IepeMEHHOro TOKa. J[eMCTByIomHUe 3HAUeHHs! HAPSKEHUH M CHIIBI TOKa. AKTHBHOE,
€MKOCTHOE M HHJYKTHBHOE CONpPOTHBIeHUs. 3akoH OMa g SIIEKTPUYECKON IIeIH
IEpeMEHHOr0 TOKa. Pe3oHaHC HanpsokeHuMd H  TokoB. CriocoOsl  momydyeHus
HerapMoHHveckux konebanuit. Tpancpopmarop.

DIEeKTPOMAarHUTHOE TMoJe. OJNeKTPOMAarHUTHEIE BOJHEI M CKOPOCTH HX
pacHpocTpaHeHus. YpasHeHHe BONHEL OTpaxeHHe, NpEIoMIICHHE, UHTepdepeHIus,
IupaKuys, MONSAPU3ALKS IIEKTPOMArHUTHBIX BOJH. OHEPrHs 3JEKTPOMAarHUTHOH
BOJIHBI, 0OBEMHAas IDIOTHOCTH 3HEprud BoyHBL M3o06perenue pamgmo A.C. IlonoBsiM.
[Mpuanun paguoTeneOHHON CBSI3H, MOIYIANMA M JeTeKkTupoBanue. IIpocteiiumii
panuonpreMuuk. Paguonokarus. TeneBunenue. Passutre cpecTs cBs3u B Poccuu.

ITocTynaThl TEOPHHM OTHOCHTENBHOCTH OiHmTelHa. OCHOBHBIE CICICTBHUA
TEOpUM OTHOCHTEJBHOCTH M HX SKCIepHMeHTanbHasd nposepka. CKOpoCTh CBeTa B
BaKyyMe Kak Ipefie/ibHas CKOPOCTh mepejiaun curuajia. MiMiyibe, sHeprus 1 Macca B
PEJISTUBUCTCKON IUHAMUKE.

Ipaxmuka. TlocTpoeHHe BEKTOPHBIX IMarpaMM 3JICKTPHYECKUX KONIeOaHUH.
Pacuer mapaMeTpOB IL€NH IEPEMEHHOTO TOKa (EMKOCTHOrO W HHIYKTHBHOIO
CONPOTHBIECHHMM ¥ MOIIHOCTH IEPEeMEHHOro Toka). Pemenue 3amauy 10
JIEKTPOMArHUTHEIM KOJIEGAHUSM M BOJHAM, pacueT KodhduiuueHTa TpaHCHOpMALKH.
KadecTBeHHOE U YHCIIEHHOE onpcaHue 3 (eKTOB TEOPUH OTHOCUTEIBHOCTH.

Pazaen 3. Onruka. KBantoBas u siiepuas Gusuka

YpoBeHb TpeIbsBICHIS MaTepuana o0eCreurBaeT yqaliMes pelaTh 3aadu
TIOBBIIIEHHOTO YPOBHS CJIOXHOCTH M JKCIIEPMMEHTAJIbHO IPOBEPATH OCHOBHBIE
3aKOHOMEPHOCTH OIITHKH, aTOMHOH GH3UKA ¥ QU3UKK aTOMHOTO S7pa.




OGyuarommuecsi OyayT 3HATh:

- OCHOBHBIE IIOHSITHS ONITHKH: CBET, JINH3A, 3ePKaJI0o, MHUMOE ¥ EHCTBUTEIBHOE
m306paxenne; uHTepdhepeHnus, MuQpakiis 1 NOIIpH3alus CBETa; nudpakIMoHHas
peleTka, 30HHas IIaCTHHKA;

- OCHOBHbIE TIOHSTHS KBaHTOBOW (M3MKM: TEIUIOBOC H3NydeHHE, abCONOTHO
uepHOE Teno, KBaHT, (OTOH, (oTo3(h(eKT, CTANHOHAPHOE COCTOSHHE, H30TOI,
KBaHTOBaHHE U JUCKPETHOCTH, AeOpoiieBcKas JUIMHa BOJIHEL, SO, HEHTPOH, MPOTOH,
SA7IepHBIA PeakTop, CIETYHK U AETEKTOP JaCTHI| U JIp.;

- OCHOBHBIE 3aKOHBI OIITHKHM: 3aKOH OTpaX€HHs M TPEIOMICHHA CBCTa,
ypaBHEHHE TOHKOH JHMH3B U CEepHIecKOro 3epKaia, yCIOBHES MaKCHMyMOB H
MHHMMYMOB HHTep(EPEHIMOHHON M IM(QPaKIHOHHON KapTHUHBI, 3aKOH byrepa-
Jlambepra-bepa, 3akon Maoca,

- OCHOBHBIE 3aKOHBI KBaHTOBOH (u3Kky: 3akoHsl Buna u Ctedana- bonbiMana,
3axonsl CTONETOBA W ypaBHeHHe DiiHuiteiina ams poroaddexra, nocrynarsl bopa,
runoTesa e bpoiils, COOTHOILIEHWE HEONpe/IENeHHOCTeH Ieiizenbepra, 3aKkoH
PaMOaKTUBHOTO Paciiaja, IPAaBUJIa CMELCHUS IPY PAJMOAKTHBHbIX 3y JCHUAX;

- CyTh OCHOBOIIONIATaIOLIMX OINBITOB ONTHKH H KBAaHTOBOM (DPU3UKU: OIBITOB
Hetorona, FOnra, ®penens, Pesepdopaa, Komrrona, Crosnerosa, Jlebenena u Jip.;

- BO3MOYKHOCTH NPAKTHYECKOrO MPUMEHEHMsS SBICHUM U 3aKOHOB ONTHKH M
KBAaHTOBOM (PU3MKH: OUKH, IIPOCBETIIIONIAs ONTHKA, TEJIECKOM, ¢oroanement, I13C-
MAaTpPHIIA, CTIEKTPJIBHEI aHaIN3, ATOMHAS JJIEKTPOCTAHIINS, JIy4eBas Tepanus 1 Ip.;

- OCHOBHBIE W3MEPHTENBHBIE TPUOOPH! ONTHKM H KBAHTOBOM (H3HKIL
MOJISIPOHL, pedpaxToMeTp, creKkTporpag, JraGpaKUOHHAsA peleTka,
(hOTOBIIEKTPOHHBIH YMHOXKHTENS, HOTOPE3UCTOP, CUeTUHK 'elirepa;

- MeTOJblI pEHICHUS OTMMIIMAJAHbIX 3a1ad 110 ONTHKE U KBaHTOBOM (bI/IBI/IKe.

OGyuaromuecsi OyAyT yMeTh:

- NPaBUIBHO ONKCHIBATH M OOBACHATH OCHOBHBIC ONTHYECKHC M KBAHTOBBIC
SBJEHHUs. ¥ TPOLECCH, JaBaTh TOYHBIC ONpPEJIEIeHHs OCHOBHBIX TOHATHH ONTHKA M
aTOMHOU (PU3UKH,

- pemaThb 3ajaud  HAa 3aKOHBl (OTOdQGeKTa, 3aKOHBI BOJHOBOH M
TeOMETPHYECKOM OITHKH, 3aKOH PaJlHOaKTUBHOIO pacmaja;

- BBIYMCIINTH IAPAMETPHI ONTHYECKUX cHCTeM ((QOKYCHOe PacCcTOSHUE JIMH3EL,
yBeJIHUeHHE N300paXKEHIs, TONIMHBI IUICHOK), AaTOMHBIX COCTOSIHM (pauychl OpOUTHI
1 CKOPOCTH JJIEKTPOHa, paboTa BHIX0/Ia SIEKTPOHA) U ANEPHBIX peaxuuii (BpLIeNAEMAst
TEeIUioTa);

- CTPOHUTH XO0on4 queﬁ B OIITHYICCKHX CHUCTEMaAX, I/I306pa}I(aTI>
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uHTep(epeHIIMOHHbe W AU(PAKIMOHHEIE CXEeMbl, 8 TaKKe SHCPreTUYECKUe ypOBHH
aroMma,;

- [pOBEpPATh JKCIEPUMEHTANTBHO 3akOH Mamoca, 3aKOH TIPEIOMICHHS H
OTpakeHMs cBeTa, 3akoH Byrepa-JlamGepra-bepa; monydars HHTCPGEPEHIMOHHBIC U
I paKIMOHHbIE KAPTHHBI 10 PA3NU4HBIM CXEMaM M ONpPEeNATh U3 HAX MapaMeTphl
OTPAXAIOIUX U TPOITYCKAIONIHX CHCTEM, ONPEAENSTs QOKYCHOE PACCTOSHHE JHUH3BL
HaOII01aTh AaTOMHBIE CIIEKTPBI;

- [ONB30BaThCs (DM3MYECKUMH NPUOOpPaMU ONTHKH M KBAHTOBOH (HM3HKH:
TOJSPOHIOM, pedpaKToMeTpoM, crexrporpadoM, AM(QPaKIMOHHON —peIeTKOw,
(DOTOIIEKTPOHHBIM YMHOXHUTENEM, POTOPE3UCTOPOM, JTHH3OH;

- pemiars 3aJadyu IO OITHKEC H aTOMHOH CI)I/IBI/IKG MOBBIIICHHOI'O YPOBHIA
CJIOKHOCTH M OJINMIIMAHEIC 3a4aiun.

(I)OpMLl 33HﬂTl’lﬁ, HCIIOJIb3yEeMBIC ITPHA U3YYICHUH AaHHOT'0 pasaena:

JIEKI{HOHHAS;

- WMHAMBHIyajbHas paboTa;

- rpynmnosas paborTa;

- HMHJIUBUAYyaJIbHAas KOHCYJBTAIUS,
- rpymnmnoBas KOHCYJbTallud,

- HTOTOBBIM TECT.

Tema 3.1. BosiHoBasi onTHKA

Teopus. DNEKTPOMAarHUTHBIE M3JIyYEHHs PasHbBIX JUIMH BOIH - PaMOBOJIHBL
VnbpakpacHOe U3IyUeH:e, BUAUMOE H3TyIeHHUE, YIbTPadHONeToOBOS, PEHTTEHOBCKOE
¥ raMMa-msnydenme. CBeT Kak SIeKTpoMarHuTHas BoiHAa. CKOpOCTh CBeTa.
Korepentrocts. MHTepdepenuus csera. MuTepdhepeHIMOHHbIE CXeMbl (CXeMa IOHra,
3epkaio Jlnoiina, Gunpisma u Gusepkana Openeinst). CrieKTpabHOe PasIOKEHHE IPH
untepdepeniun. Jlubpakuus cera. Ilpunuun I'foirenca-@peHer. Metoxn 30H
®penens. [{udpakioHHas pelieTka.

Jucdpaxuponssii crextp. Onpenenenue JUIMHBL CBETOBOH BOJIHEL ITonsitue o
ronorpapuu. [onsgpuszanms cBeTa W e¢ NPHMCHEHUE B TEXHHUKE. Jucnepcust u
JornomieHue csera. 3akoH bByrepa-JlemGepra-bepa. JIMCIIEpCHOHHBIA —CIEKTP.
CrexTpocKoIl.

Ipaxmuxa. VI3o0paxeHne, aHaINA3 ¥ PacYeT pasinIHbIX UHTEPPEPEHLIUOHHBIX ¥
JupaKIMOHHBIX CXeM. PerieHne 3a/iad Ha 3aKOHBI Byrepa-JlamGepra-bepa u Maioca.
BrrunciieHue W3MeHEeHMs IJIMHBI, 4aCTOThl, CKOPOCTH M HHTEHCHUBHOCTH CBETa IPHU
IIPOXOXKICHUH €r0 Yepe3 BEIEeCTBO.

Tema 3.2. 'eomeTpHuuecKkas ONTHKA
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Teopus. TeomeTpruyecKas ONTHKA KaK TPe/eIbHBIHA CiIydail BOTHOBOM OIITHKH.
3aKOHBI [€OMETPHYECKOM ONTHKH: 3aKOH NPAMOJIMHEHHOIO paclpOCTPAHEHHM, 3aKOH
OTpaXkeHHsl, 3aKOH mpelomieHus csera. IIpupuun ®epma. Ilnockoe u chepuyeckoe
sepkana. Ilonnoe orpaxenme. Jlunsa. QopMmyna TOHKOH JIHH3BL Cdepuueckas u
XpoMaTuueckas abepparys. Y BeIHUCHUE JIMH3BL

I'J1a3 KaK onTuueckas ciucreMa. Jledexrtsi spenust. Ouku. Poromerpust. CBeToBOH
motok. Cuna csera. OCBEHIEHHOCTh. 3aKOH ocBemeHHOCTH. CyObeKTHUBHBIE H
0OBEKTHBHBIE XapaKTEpUCTHKH wu3iydeHus. Onrtudeckue npubopsl. PoToanmapar,
IPOEKIFIOHHbIE ANTapaTsl, Jyla, MHEKPOCKOT, 3PHTENBHBIC TPYOBI, TENECKOI.
Paspelnaromas cocoGHOCTh ONTHYECKUX MPUOGOPOB.

Ipaxmuxa. TloctpoeHue xoma nyda (u300pakeHHH) HPH IIPOXOKICHUH
(OTpa)keHHH) CBETA B PA3INIHBIX ONTHIECKHX CHCTEMaX (JIMH3bI, IPO3PATHBIE IIPU3MBL
¥ TUIACTHMHEL, 3epKaja), ONpejleleHle MapaMeTpoB 3TUX CHCTeM. Penenne 3ajnaq Ha
3KOHBI OTP&XKEHHs M TPEJOMIIEHHs. BHIYHCICHHE IapaMeTpoB H300paXeHWs B
pa3THYHBIX IPHGOpax, BOOPYXKAIOIIUX I1a3 YenoBeKa (TelecKol, Jyna, MHKPOCKOIT).
PacuyeThl (OTOMETPHYECKHX BEIMYMH B Ciiydae pasiMYHBIX HCTOYHHKOB CBETa U
OTpaXKarolyX IOBEPXHOCTEN.

Tema 3.3. Puszuka aromMa

Teopus. Bo3HVKHOBEHHe Y4eHMA O KBaHTaX. 3aKOHBI TEIUIOBOTO H3ITy<ICHHUS.
®otosnextpruyueckuit 3GGEKT U €ro 3aKOHBL. YPaBHEHHE ¢poToadPexra. POTOH, ero
sHeprus 1 ummyisc. Dddext Komnrona. Onsit Bore. IIpumenenue dortoaddekra B
texuuke. Jlapnenue ceera. Omsrtsl JlebeneBa. Dddext Kommrona. BonHoBeie #
KBaHTOBBIE CBOMCTBa cBeTa. OIBITHL U ABJICHHUS, IIOATBEPIKIAIONINE CIIOKHOCTD aTOMA.
Monens aroma Pesepdopna. KsantoBele noctynarsl bopa. Mojens aroma BOAOpOA2
nmo Bopy. IlpowcxoxieHue JHMHEHdaThX CHeKTpoB. CIEKTPsl HITYdeHUS |
noryomenust. Onpirs! Opanka u Tepra. CeKTp SHEPreTHIECKUX COCTOSHHUH aTOMOB.
CrexTpanbHbli ananu3. TpyaHoctu Teopuu bopa. I'mmoresa ne Bpoitnsa. BonHoseie
cBoficTBAa oyekTpoHa. KopmyckyinspHo- BonHOBOH  jyanusM. CooTHOLIEHME
neonpenenennocreil I'efizenbepra. 1lonsTue o KBaHTOBOHI MexaHuke. COOTHOLIEHHE
HeonpefelenHocTei. AToM Bojgopoza. CIuH 3/IEKTPOHA, MHOTO3IEKTPOHHBIC aTOMBI.
BriHyxaenHoe usnyderne. Jlasepsl M ux npuMeHenue. Ilomstue o HeJMHEeHHON

OIITHKE.

Ipaxmuxa. BMACIEHNE XapaKTEPHCTHK TEINIOBOTO H3JTyICHHUS abCONIOTHO
yepHOro Tena. [IoCTpoeHHe SHEPreTHISCKHX YpOBHEH aToMa M pacdeT MapaMeTpoB
SJIEKTpOHA B aToMe. Pelienne 3afad Ha 3aKoHbl (OTOd(QdeKTa M COOTHOIICHHS
HeonpezieneHHocTH [eif3seH6epra, oONpeeNeHHe BONHOBBIX X  KOPIYCKYIAPHBIX
napaMeTpoB (POTOHA M MUKPOYACTHIL.

Tema 3.4. ®u3uKa aTOMHOIO0 A/Apa
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Teopus.. CocTaB aroMHOTO sapa. M30TombL. SINCpHBIE CHIIBL OHeprus CBI3U
aToMHBIX siep. CHEKTp JHEPreTWYeCKHX COCTOSHHH aroMHoro sapa. I'amma-
u3nydeHue. PaquoakTHBHOCTh. PajnoakTUBHBIC NPEBPAILCHUS SACP. Anbda-, 6eta-
pacnaji, raMMa-H3ydenne npu anbda- u Geta-pacnajax. Heiirpuro. MckyccTBeHHas
PaIMOAKTHUBHOCTh.  II03UTPOH.  OKCIEPUMEHTANBHBIE ~ METOABI  PETHCTpallik
3apSUKEHHBIX YACTAL. 3aKOH paJIHOAKTUBHOIO pacmaja. SlnepHble —peakiyu.
DHepreTHYeCKUi BHIXON ANEPHBIX peakuuil. Jlenenne aaep ypaHa. SnepHBli peakTop.
TepmosinepHas peakuus. ITomydenne paioakTHBHEIX H30TOIOB U UX MCIIONB30BAHHE.
TTonsaTHe O 03¢ U3JIydeHHs ¥ OUONOTHYECKOM 3alliTe.

DneMeHTapHble  YaCTHIBL. ~ AHTHYacTMLBL. — B3auMHble  NIPEBPAILEHHS
JNeMeHTapHBIX uyacTul. OYyHAaMEHTAIbHBIE B3aHMONEHCTBH. Knaccuduxanus
3TeMeHTapHBIX yacTuIl, CIIEKTPbI JIeMEHTapHBIX YacTHl. JIenToHbL. ANPOHBI, KBAPKY,
TJIFOOHBI.

Ipaxmuxa. Peutenue 3aad Ha NPABWIO CMELICHHS INPH PAJHOAKTHBHBIX
W3Iy4eHHAX M 3aKOH DaJMOaKTHBHOTO pacmaja. BeluuClIeRue  OSHEPruH,
BRUIENSIOIEcs B sAepHBIX peakuusx. CocTapleHHMe YpaBHEHHH TepPMOANEPHBIX
peakiuii U onpezeNeHHe IPOIYKTOB ITHX PeaKIHi.

Hrorosoe 3ausaTue
KownrpoisHas pabora.

OPTAHM3BAIIMOHHO-NIEJATOTHYECKHE YCIIOBUsA
PEAJIM3AIINUA TPOI'PAMMDBI

Paznen ®dopma [Tpuémbl 1 METOMIBI Humaxtuaeckudi | Texnanueckoe ®opma
3aHATHUS OpraHu3aLuy Marepuan. NOJIBEACHUSA
OCHAILEHHE
00pa30BaTeNIbHOrO OneKTPOHHBIE ; UTOTOB
npolecca HCTOYHUKH
Marematuxa | Kom6unu | 1)Andopmaimonso- | 1) Pasnarounsie 1) Hepconanen | 1) Konrposena
B poBaHHas | PEUCHTHBHBIA MaTepuasl BIii KOMIBIOTED | 51 paboTa
buzngecKux 2)PenpomyxTuBHbli | 2) IIpeseHraimu 2) IpoexuuonH
o 2) KoHrposieH
npoueccax 3)IIpoGnemuoe 3) Caiit oe .
. BIi TECT
U3JI0KEHHUE alexlarin.net o6opyoBaHHe
4)YactryHo- 4) Caitr mathus.ru | 3) Jloctym
TIOUCKOBBIH cetu UnaTeprer.
5)JlucTaHUMOHHBIN 4) Hanuuue
9JIEKTPOHHOMR
TIOYTEHI




Mexanuka | Kom6unu | 1)Mudopmaiponso- | 1) Vue6Guo- 1) Ilepconansn | 1) Konrponsha
poBaHHas | pPEeLENTUBHEIM METOJUYECKOe BIH KOMITBIOTED | 51 paboTa
2)PenponykTuBHbii | mocobue 2) IpoekuuoHH
3)IIpobremnoe «Kunemaruka», oe k z)vKOHTPOHBH
U3JI0KEHUE «IuHaMukay, obopynoanue BIMTECT
4)YacTuaHO- «3aKOHHI 3) Hoctyn
TIOUCKOBBIH COXPaHEHUS ceTu MHtepHer.
5)uctanumonnsiii | 2) Paznatounsie 4) Hanuune
MaTtepuasl 9JIEKTPOHHOMN
3) IpesenTanus TOYTHI
4) Caiit mathus.ru |5) lemoncTpaiy
HOHHOE U
nabopatopHoe
ofopynoBanue
MoeKyJisipH Kombunu 1) Uudpopmanmonto- [1) YueGHo- 1) Ilepconanen | 1) KonrposnsHa
as (usuka ponariHas peLCITUBHBIH METOAMYECKOE BI¥ KOMIOBIOTED | 51 paboTa
2) PenponykTuBHBIi [mocoOue 2) poekuonn
3) IIpo6nemuoe «MonekynspHas oe 2)uKOHTp°HBH
U3JIOKEHUE (du3uka» obopynoeaHue BIH TECT
4) YactnuHo- 2) PaznaTounrie 3) Hocryn
TIOUCKOBBIH MaTepUabl cetu MHTepHer.
5) Muctranuuonnsiii (3) [Ipesenranuu 4) Hanuume
4) Caiir mathus.ru | ayieKTPOHHOM
TOYTHI |
5) Jlemonctpan
HOHHOE U
naboparopHoe
obopynoBaHue
¢bu3nueckoro
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OneKTpo- Kombuui | 1) Yudopmanuonto- 1) YueGHo- 1) Ilepco | 1) KonrponsHa
JAMHAMHKa poBarHat pELENTUBHBIH METOMYECKOE HaJIbHBIA s pabora
2) PenpoaykruBHbIi [ocobue KOMIIBIOTED
3) INpoSnemuoe «DNEKTPUUECKOE 2) IpoexuyonH 2)“KOHTPOHLH
H3JI0XKEHHUE r1oJie. 3akoHBl | 0€ B TCCT
4) YacT4yHO- [TOCTOSIHHOTO obopynoBaHue
TTOUCKOBEIH TOKa», 3) Hocryn Kk
5) [uctaniyonHpiii («MaraurHoe noje. | CeTH HuTepHeT.
DnextpoMarnutHas | 4) Hanuuue
MHILYKIHA, 3JIEKTPOHHOH
«Kosebanus M | IOUTHI
BOJIHBD) 5) HemoHcTpary
2) Pazgarounbie HWOHHOE ¥
MaTepUaIbl naGopatopHoe
3) IMpe3eHTauuu obopynoBanue
4) Caiir mathus.ru | GusHuecKoro
KabuneTa
Orrruxa n Kombun | 6) Yndgopmamuonto- |1) VueGHo- 1) TlepconansH | 1)Kontposnbna
KBAHTOBas | pOBaHHas . .
dusuKa peLenTUBHBIH METOJUIYECKOE BIii KOMIIBIOTEP 1 pabora
7) PenponykruHbiii [mocobue «Onruka. [2) IpoeximonH
8) IIpobnemuoe KpanToBas oe 2)Kontposte
U3JI0KEHHUE bu3nKa oGopynoBaHHe BIH TeCT
9) UactuyHO- 2) PaspaTounsie 3) Joctyn K
TTOUCKOBBIH. MaTepUalbl cetn MuTepre.
JIvicTaHIMOHHBIH 3) Ilpesentauuu 4) Hamuuwue
4) Caitr mathus.ru  |PJIEKTPOHHOH
MOYTH!
5) JleMoH
CTpaLMOHHOE
144
1abopaTopHOe
oGopynoBaHue
(U3NIECKOrOo
KabuHeTa
CIIUCOK JINTEPATYPbI
CHHCOK JUTePATYPbl, HCIIOIbL30BAHHOH NPH HANMCAHUH [POrPaMMEI
1. Cusyxun J[.B. Kypc ¢msuku B 5-M TOMax / JI.B. CuByxun — M.

«OU3MATIINT», 2013.

2. Marsees A.H. Kypc gusuxu B 5-u Tomax / A.H. Matse
mKoiay, 2013.

eB — M.: «Bricmas

3. Tpodumosa T.W. Kparkuil Kypc pusukm / T.A. Tpodrumoa — M.: «Beicmast

mkonay, 2012.
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4.  Bexnemumes JI.B. Kypc aHaMTHYECKO# F€OMETPHUH U NUHeHHOU anreOpsl /
J1.B. Bexnemuies — M. «OU3MATIIUTY, 2011.

5. [Muckysos H.C. luddepeHInaibHOe X MHTErPalbHOC HCTHCIICHI: YueGHOE
nocoGue B ByX Tomax / H.C. TTuckynos — M.: «Hayxay, 2010.

6. Bepman I'.H. CGopHHUK 331124 110 KypCy MaTeMaTHIeCKOro aHamusa. YueGHOE
noco6me / I.H. bepman — M.: «Knura no TpeGosaHmo», 2012.

CIHCOK JINTEPATyPhl, PEKOMEHI0BAHHOI 00y aromumest

1. 3amaun MOCKOBCKHX TOPOACKMX ONHMITHAL IO (QH3UKe. 1986-2005 rr. - M.:
mwsnarenscrso MITHMO, 2012.
2. 3800 3amau mo ¢u3HMKe U1 IIKOJIHHHKOB M MOCTYNAIOUMX B BY3bI — M.:

«JIpodar, 2010.
CIHCOK JHTePATypPbl, PeKOMEHI0BAHHOH POAUTEIAM

1. Ile6nanosa, E. 1. Heycrenispie onapeHHbIe IMKOILHIKH / E. A. 11leGmanoBa.
- M.: BUHOM. JIa6oparopwus 3Hanui, 2011.

2. Pyuapx Temmap. IlpaBuma camMoopraHH3allm: Kax Bc€ ycmeBarh, HE
Hampsrasch / Ansnusa ITabnumep, 2013.

3. 3enenuna, E. b. (xaHouaaT MeqarorMvecKHX Hayk; 3aM. AMPEKTOPa; KpaeBas
IIKOJIa-MHTEPHAT [UIs ONAPEHHBIX JICTEH, T. BiaguBocTok). OnapeHHbIit pebeHOK: KaK ero
BOCTIHTHIBATH U 06yuars? / E.b.3enenmna [Texcer] / Haponmoe obpaszopanue. - 2010. - Ne
8. - C.201-206.

CnHCOK 3JIeKTPOHHLIX HCTOYHMKOB HH(popManuu

1. Caiit BeepoccuiicKoi OJNMMIIMA/BI 110 dusuke: [Dnexrponnsii pecype] URL:
https://physolymp.ru. ([lara oGpamieHus: 28.08.2018).

2. Caiit BeepoccuiicKo# 0JIMMITHABI 10 aCTPOHOMHUH. [DnexTponHEIH pecype]
URL: https://astroolymp.ru. (Jlata oOpameHus: 28.08.2018).

3. Hay4HO-TIOITy ISIpHBIA ACTPOHOMMYECKHI CaliT: [DNeKTPOHHbIH pecypc] URL:
https://astronet.ru. (Jlata oGparieHu: 28.08.2018).

4. OrkpeIThii Gank 3amanuii EI'D: [Dnextponnsiii pecypc] URL: https://fipi.ru.
(Ilata o6pamens: 28.08.2018).

HopmaTHBHBbIE JOKYMEHTBI

1. ®enepansHbii 3akoH Poccuiickoit Deneparun 0T 29 nexabps 2012 r. Ne 273-
@3 «0O6 o6pazopanuu B Poccutickon denepanuny.

2. ITpuxas MunucTepcTBa 00pa3oBaHus 1 HayKH P® ot 29 asrycta 2013 1. Ne
1008 «O6 yrBepxaeHud Ilopsiika opraHu3aly ¥ OCYIECTBICHNA 00pa3oBaTeNbHON
JeSTEeNHHOCTH [0 IOTONHATEIBHEIM 0011e00pa30BaTeNbHBIM IPOrpaMMam?.
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3. Ilpukas Jlenapramenta o6pazoBanus ropoxa Mockssl «O Mepax 1o pa3BUTHIO
JONONHUTENBHOTO 00pa3oBanus jered B 2014-2015 roxy» ot 17.12.2014 r. Ne 922 (B
pen. ot 7 aBrycra 2015 roga Ne 1308, ot 8 cents6ps 2015 roga Ne 2074, or 30 aBrycra

2016 roga Ne 1035, ot 31 suBaps 2017 roma Ne 30).

4. ITucbMo Muno6prayku Poccun Ne 09-3242 ot 18.11.2015 «O nanpapienuu
nHpopmanmn» (BMecTe ¢ «MeTONUYECKAMH PEeKOMEHAALMAMH [0 IIPOEKTHPOBAHHIO

JOIOIHUTEBHBIX OOINEpa3sBUBAIOMIUX MNPOrpaMM  (BKJIKOYAs
IIPOTPaMMBI )»

pa3sHOypOBHEBBIE

5. CaHATapHO-3MUICMUONOTMYECKHE @paBWia W HopmartuBel  CanllnH

2.44.3172-14 «CaHATapHO-3IIMIEMHOIIOTHYECKHE TpeGOBaHHUS

K YCTpOHICTBY,

COZICPXKAHUIO W OpraHM3alud pPeXuMa paboTel 00pa3oBaTENBHBEIX OpPraHU3ALMM
JONOJIHHUTENbHOrO  oOpa3oBaHMs  AeTeit» (YIB. IIOCTaHOBIEGHHEM I J1aBHOTO

rOCyIapCTBEHHOTO CaHuTapHOro Bpada P® ot 4 urons 2014 r. Ne 41).
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