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1. IPEAMBYJIA

[Tporpamma ¢usuueckoro kiydoa «TAOC XYMy (manee — Ilporpamma) pa3paboraHa Ha
OCHOBE TIOJIOKCHMH © TpeOOBaHWA K pe3ylbTaraM OCBOCHHUS OCHOBHOW 0Opa30BaTeIIbHOM
OpOrpaMMBl, a TakXke ¢ y4éroMm QenepanbHO paboueld mporpammbl BocnuTanus u Konnennuu
npernonaBanusi ydyeOHoro mpeaMera «Dusmka» B 00pa3oBaTeNbHBIX OpraHM3aIusx Poccuiickoit
denepanyy, peanu3yomnuX OCHOBHBIE 00pa30BaTebHBIE MPOTPAMMBI, a TAKXKe aBTOPCKUX MPOTPaMM
«Duzuka» (paspadoruuku: Jleyxuna N.I'., 'ermanckmii A.A., Koznos C.A., negaroru Llentpa
«Ilouck» - CraBpononb, 2016r.), «30panHbie Bompochkl GuU3HKN» (pazpadboTunk M.A.
CtpoxkoBa, nenaror gonojaHuTeapHoro obpazoanus ['BOY Illkoma Ne 46 - Mocksa, 2016r.) u
«®Duzuka mas Beex» (paspabortumk ['opproBa I'.K., memaror HOmMOJHHUTENBHOTO 0Opa30BaHUS
I'BOY IlIkoma Ne 1454 - Mocksa, 2016r.).

[IporpamMma ompenenser o00s3aTebHOE MPEAMETHOE  COACPIKAHUE, YCTAHABIMBACT
PEKOMEHIyEMYIO TOCIICAOBATEIbHOCTh M3YYEHHUSI TEM M Pa3/esioB Y4eOHOro mpeaMera ¢ yu&Tom
MEKITPEMETHBIX W BHYTPHUIPEAMETHBIX CBSI3€H, JIOTMKH Yy4eOHOro mpolecca, BO3PACTHBIX
0COOCHHOCTEH 00YyJarOIINXCS.

W3ydyenne Kypca TO3BOJSET pealn3oBaTh 3aJaud Hpo(ecCHOHAIbHOW OpHEHTaluH,
HAIlPaBJI€HO HA CO3JaHUE YCJIOBUM JUId TPOSBICHUS CBOMX HHTEIUIEKTYaJlbHBIX M TBOPUECKHUX
CHOCOOHOCTEN Ka)KAbIM 00y4aroIMMCs, KOTOpble HEOOXOAMMBI Ul NPOJODKEHHUs 0oOpa3oBaHMS B
opraHuzanusx npodeccuoHanbHOro 00pa3oBaHUsA IO PA3IUYHBIM  (PU3UKO-TEXHUUYECKUM U
HWHXCHCPHBIM CIICHHUAJIbHOCTAM.

®dusnka, Kak HayKa o0 HanboJiee 00IMX 3aKOHAX MPUPOIbI, BHOCUT CYIIECTBEHHBIH BKIIA]I
B CHUCTEMY 3HaHHI 00 okpyxkaromeM Mupe. OHa pacKpbIBaeT pojb HAYKH B SKOHOMHUYECKOM H
KyJIbTYpHOM pa3BHTHUU OOILNECTBA, CIOCOOCTBYET (OPMHPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHUPOBO33pEHUs. SIBISISICH OCHOBOM HAyYyHO-TEXHHUYECKOTro Mporpecca, (pu3mka MOKa3bIBaeT
TYMaHHUCTUYECKYIO CYIIHOCTh HAyYHbIX 3HAHUM, NOJYEPKUBAET MX HPABCTBEHHYIO LIEHHOCTb,
(dopmHpyeT TBOpUECKHE CIOCOOHOCTH ydauuxcs. ['yMaHuTapHoe 3HaueHue (U3UKU COCTOUT B
TOM, YTO OHA BOOPY>KaeT 00yyarolerocsi HayYHbIM METOJIOM ITO3HaHUs, TTO3BOJISIOLIUM MOIYY

1.1. HanmpaBJieHHOCTH MPOTPAMMBbI

Pabouas nmporpamma ¢usndeckoro kinyba «TAOC XYMy (nanee Ilporpamma) mmeer
€CTeCTBEHHO-HAYYHYIO HAIlPAaBICHHOCTh, B CBS3H C ATHM PACCMATPUBAIOTCS TPH AKTYaJIbHBIX
acIeKTa U3y4eHUs:

— TEOPETHUYECKUH: COAep KaHUe MPOrpaMMBbl PACCMATPUBAETCSl KaK CPEJCTBO OBIIAJICHUS

KOHKPETHBIMU ~ (U3UYECKUMHU 3HAHUAMH UM YMEHHUAMH, HEOOXOJUMBIMH JUIs
MPUMEHEHHS B IPAKTUIECKOH NEATETHHOCTH U JIJISl HU3YUCHUST CMEKHBIX TUCIUTUIAH;

— MPUKIATHON: coJepkKaHUE NPOrpaMMbl pPACCMATPUBAETCS KaK CpPEICTBO IMO3HAHMS
OKpY’KaloIIero MUpa, ¢ MOMOUIbI0 KOTOPOTO OCYIIECTBISETCS HAyYHO-TEXHUUYECKHIM
MPOTPECC U Pa3BUTUE MHOTHX CMEXHBIX JTUCHUILINH;

— 001meo0pa3oBaTeNbHBINA: COJEpKAHUE NPOTPaMMbl pPacCMaTPUBAETCS KakK CpPEICTBO
Pa3BUTHS OCHOBHBIX ITO3HABATEIbHBIX MPOIIECCOB, YMEHUS aHAJIU3UPOBATh, BBISBIISTh
CYLIHOCTH M OTHOILIEHMs, pa3palaTbIiBaTh IUIaHbl JEHCTBHHA M JeNaTh JIOTHYECKHE
BBIBO/JIbI, OIIMPAsACh HA TaKUE IUCLUUIUIMHBI, KaK MaTeMaTukKa, (pu3uka, XuMusl.
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1.2. AKTyaJIbHOCTb IPOTrPaAMMBI

AKTyaJlbHOCTh TIPOTpaMMBbI OOYCIIOBJICHA TEM, YTO B HACTOSIIEe BpEeMs B OOIIECTBE
MOBBILICH UHTEPEC K €CTECTBEHHBIM HaykaMm. MHOTHE acleKThl COBPEMEHHOM KHU3HU - HAyYHO-
TEXHUYECKUU MPOrpecc, aBTOMATU3AIIMS MPOU3BO/ICTBA, OCBOCHUE KOCMUYECKOT'0 TPOCTPAHCTBA
U T.J., HEMBICTUMBI 0e3 ycrexoB B obnactu pusuku. Ousmnka - 3T0 OCHOBA TEXHUYECKUX HAYK.
3HaHus 1O (QU3MKE SABIAIOTCS  HAa4yalbHOW  0a30M 1Sl  M3YYeHHUS  CIEHUAIBHBIX
po(hecCHOHATBHBIX AUCHUTUINH.

dusuka sBIgETCSA MOIIIHBIM OpPYAUCM pPAa3BUTHUA HHTCIUICKTYAJIbHBIX H TBOPYCCKUX
crocobHocTeil  oOywaromuxcsi, (opMupyeT y HHUX HpEICTaBIeHHE OO0 OKpYKalolleM
MaTCpruaJIbHOM MHpe, IIOKa3bIBACT T'YMaHHUCTHUYCCKYIO CYIIHOCTb HAay4YHBbIX 3HaHI/II71,
MNOMYEPKUBAET UX HPABCTBEHHYI IIEHHOCTb, 3HAKOMUT C (DU3MUYECKUMHU OCHOBaMH
COBPEMEHHOTO TPOU3BOICTBA M TEXHUKH.

IMeparoruveckas nesnecoodpaznoctb IlporpaMmbl COCTOUT B TOM, YTO B Ipolecce €€
peanm3anyu, OO0y4aroluecs OBJAJCBAIOT TEOPCTHUSCKUMHU 3HAHHUSIMH OCHOBHBIX TIOHATUN W
3aKOHOB (DM3UKH, YMEHHUSIMU pellaTh (QU3NYECKHe 3aJaud pPa3HOrO0 YPOBHS CIOXHOCTH,
HaBbIKaMU IMPOBCIACHUA (bI/I?,I/I‘-IeCKI/IX OKCIICPUMCHTOB M aHalIu3a UX pC3yJibTaTOB.

1.3. HoBusuna IIporpammbi

[IporpamMmMoii npenyCMOTPEHBI HOBBIE METOJMKM IIPENOJABAHMSA, B TOM YHCIE -
ruOpugHoe oOydeHue, oOOydyeHME C MCIIOJIb30BAaHHMEM  KOMIIBIOTEPHBIX  TEXHOJOTHH,
HOBOBBEJICHUI B MaTeMaTHYeCKOW 4acTHU Kypca, YUUTHIBAIOIIME TPEOOBAHUS, MPEAbIBISIEMbIE
OTJENIBHBIMU pa3fenamMu (U3UKH, OJUMIMAJIAMU ILIKOJIBHUKOB W KOHKYpCaMM pa3IUYHBIX
YPOBHEM.

B IIporpamme mpeaycMOTPEHO 3HAUYMTENBbHOE YBEJIMYEHUE AKTHBHBIX (hOpM paboTHl,
HalpaBJICHHBIX HE TOJBKO HAa BOBJECUCHHE OOY4YAIOHUIMXCS B HAy4YHO- MCCIEI0BATENbCKYIO
NeSITeIbHOCTh U OOecreueHre MOHUMaHUs UMM (PU3MUYECKUX OCHOB OKPY’KAIOIIEro MUpPa, HO U
Ha TPHOOpPETCHHWE HABBHIKOB W YMEHHH CaMOCTOSATENBHO HCKAaTh HOBYIO WHGOpMAIHIO U
pas3yInYHbIe MyTH pelIeHns GU3NYECKUX 3a/1a4 Pa3HOrO YPOBHS CIIOKHOCTH.

Jannas IIporpamma MCHonb3yeT CHCTEMY B3aMMOCBSI3aHHBIX 3aHSATUH, BBICTPOCHHBIX B
JIOTMYECKON TMOCII€I0BAaTEIbHOCTH W HAINPABJICHHBIX HAa aKTMBHM3AlMIO MO3HABATENbHOU chepsl
00ydaromuxcsi MOCPEACTBOM TNPUMEHEHHS] Pa3sHOOOpPA3HBIX MENAaroruueckuX TEXHOJOTHH U
(dopM paboThI, HHTETPUPYIOLINX Pa3HbIE BUIBI IE€ATEIBHOCTH.

IIpn peamuszanuu IlporpamMmbl HCHOJB3YyETCSI TEXHOJOTUS KPYMHOOJIOUHOM mojauu
UHPOPMALIMM M TOTPYKEHHUs B MNpPEeIMeT C MOCIeNyIoIled CcaMOCTOSTEIbHOM NpopaboTKOM
OCHOBHBIX BONPOCOB (U3HKU IyTEM BBINOJHEHUS KOHTPOJBHBIX pabOT, TECTOB, OTBETOB Ha
BOIIPOCHI.

Heap mporpamMmmel: npuoOpeTeHne 3HAHUI MO0 (U3HKE C MCIOIb30BAHUEM DPA3IUYHBIX
UCTOYHUKOB HMH(OpPMalMM U COBPEMEHHBIX HH(MOPMAIIMOHHBIX TEXHOJOTHH, pa3BUTHE
MHTEJJIEKTyaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0ydaromuxcsi, BOCHUTAHHUE JIMYHOCTH,
TOTOBOM K PELICHUIO 3a/1a4, KOTOPBIE CTABUT HAyYHO-TEXHUYECKUI IIpOrpecc.

1.4. 3agaum [Iporpammsi:

1.4.1. JUYHOCTHBIE PE3YJIBTATbHI

JInuHoCTHBIE pe3yJIbTaThl OCBOCHUS yueOHOro nmpeamera «OU3nka» TOMKHBI OTPaXaThb
TOTOBHOCTb M CHOCOOHOCTHh OOYyYaroluXcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTpEHHEN
NO3UIUEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHUEHTAlMii, IO3UTHUBHBIX BHYTPEHHHX
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yOCXKJICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM I[EHHOCTSIM POCCHUHCKOr0o  0OIIecTBa,
pacHIMpEeHHEe >KU3HEHHOTO OMbITa U OMbITa AESITEIILHOCTU B MPOLECCE pealu3allid OCHOBHBIX
HaIpaBJIECHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:
rpaJaaHCKOIr0 BOCIIUTAHMS:
® chOPMUPOBAHHOCTh TPAXKIAHCKOW TMO3HMIMK OOYydYaroIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUICKOT0 00IIECTBa;

® IPUHATHE TPAJAWIIMOHHBIX OOIIEUETOBECYECKUX T'YMAHUCTHUYECKUX M JIEMOKPATHUYECKHX
IIEHHOCTEH;

®TOTOBHOCTH BECTH COBMECTHYIO NIEATEIBHOCTh B MHTEPECAX TPAKIAHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

® YMEHHE B3aUMOJCHCTBOBAaTh C COLMAIBHBIMA HHCTUTYTAMM B COOTBETCTBMM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

® 'OTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIBHOCTH.

NMaTPUOTHYECKOT0 BOCTIUTAHUA:
¢ chOpMHUPOBAHHOCTH POCCUIICKOM IPaXKIAHCKOW MICHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOUIEHHE K TIOCYAApCTBEHHBIM CHMBOJAM, JOCTHXKEHUSM POCCHUMCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMSA:
¢ chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

© C1I0OCOOHOCTh OLICHMBATH CUTYALMIO U IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYACh
Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM YHCJIE B JEATEIbHOCTU
Y4EHOTO;

® OCO3HAHHUEC JIMYHOT'O BKJIaAa B TIOCTPOCHHUC YCTOﬁqHBOFO 6YI[}IH_ICFO.

ICTETHYECKOr0 BOCTIMTAHMSA:
@ 53CTCTUYCCKOC OTHOIICHUE K MUPY, BKIIIOYad 3CTETUKY HAYYHOI'O TBOPYCCTBA, MIPHUCYILICTO
buznueckoil Hayke.

TPYAOBOI0 BOCIIMTAHMSA:

®UHTEpPEC K pa3IMuHbIM cdepaM MNpoPecCUOHANbHON JESATEIbHOCTH, B TOM YHUCIE

CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP Oyay1Ieit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

® TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHHIO U CaMOOOPa30BaHUIO B 001aCTH (PU3HKH Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:
¢ chOPMUPOBAHHOCTh IKOJOTHMYECKOH KYyJBTYPbI, OCO3HAaHHE TIJI00aJbHOTO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

® [UIAHUPOBAHHUE M OCYILECTBJICHUE JICUCTBUIM B OKPYXAIOIICH Cpele Ha OCHOBE 3HAHUS
1esaeil yCTOHYMBOTO Pa3BUTHSI UETIOBEUECTBA;
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® DaCHIMPEHHE ONBITa JCATEIHPHOCTH OKOJOTHYECKOW HANpPaBICHHOCTH Ha OCHOBE
UMEIOIIHNXCS 3HAaHUH 10 (PU3MKe.

LHEHHOCTH HAYYHOI0 MO3HAHUS:
¢ chOpMHUPOBAHHOCT, MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA (HU3NUECKOI HAYKU;

® OCO3HAHME LIEHHOCTH HAYYHOH AESITeIbHOCTH, TOTOBHOCTD B Mpoliecce U3YYeHUs PU3UKU
OCYHIECTBIISITh MPOEKTHYIO U HCCIIEOBATENBCKYIO NEATEIbHOCTh UHAUBHUIYAbHO U B
rpymme.

1.4.2. METAIIPEJJIMETHBIE PE3YJIbTATbBI

Ilo3naBaTe/ibHbIE YHHBePCcaJIbHbIE YUeOHbIe el CTBUS
Ba3oBrble JlorHyecKue JeiicTBUA:
© CaMOCTOSITENIbHO (OPMYJIMPOBATh W aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

® OIIPCACIIATh HECIU ACATCIIbHOCTH, 3aaBaTh MMapaMCTPhbl U KPUTCPHUU UX TOCTHUIKCHUAA,

®BLISIBJISTh 3aKOHOMEPHOCTM M IPOTUBOPEUYHMS B PACCMATPUBAEMBIX (PU3MYECKUX
SABJICHUSIX;

o pa3pa6aTbIBaTb I1an  pCHICHUA HpO6H€MBI C y‘{éTOM a”Hallu3a HMMCIOIIHXCA
MaTCpHUAJIbHBIX U HEMATCPUAJIbHBIX PECYPCOB;

® BHOCUTb KOPPEKTHUBBI B ACATCIBHOCTb, OLCHUBATH COOTBCTCTBUC PE3YJIbTATOB IICJIAM,
OLOCHUBATL PUCKHU MOCIIEACTBUM JACATCIIbHOCTH,

® KOOPJIMHUPOBAaTh U BBINOJHATH pPabOTy B YCIOBHUSX pEAlbHOIO, BUPTYaJbHOTO H
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

® pa3dBUMBATb KPCATUBHOC MBIINIJICHUC IMTPHU PCHICHUN ) KU3HCHHBIX HpO6J’I€M.

Ba3oBble ncciienoBaTe/bCKHe 1eiCTBUA:
®BIIAJICTh HAYYHOH TEPMUHOJIOTHEN, KIFOYEBBIMHU MOHSATHUSIMHU U METOAaMH (PU3NYECKOM
HayKU;

® BJIaICTh HaBbIKaMU yqe6HO-HCCHeﬂOBaTCHLCKOﬁ u HpOGKTHOfI ACATCIIBHOCTHU B obactu
(1)I/I3I/IKI/I, CIIOCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOUMCKY MCETOJ0B
pelmiceHud 3aaa4 (I)I/I3I/I‘{eCKOl"O COACpKaHud, NPUMCHCHHIO Pa3JIMYHbIX MCETOJOB
IIO3HAHUA,

®BIIAJICTh BUJAMH JESATEIBHOCTH IO TMOJYYCHHIO HOBOTO 3HAHMS, €r0 HMHTEPIpETaIiH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX CUTYalUsIX, B TOM YHUCIE MIPU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIACTH (PU3UKH,

® BBISIBJIATh  TIPUYMHHO-CIIEJICTBEHHBIE CBS3M W aKTyaJlM3HpOBAaTh 3a7ayy, BBIIBUIATh
runore3y €€ pelleHus, HaxoOuTb apryMeHTbl Ul JI0Ka3aTelbCTBA CBOMX
YTBEPKJCHH, 3371aBaTh MapaMeTpbl U KPUTEPUH PEILICHHS;
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® AHAIIM3UPOBATHh IIOJYUYCHHBIC B XOAC PCHICHUA 3adadd pe3yJbTaTbl, KPUTUYCCKU
OLCHUBATh UX NOCTOBECPHOCTD, IPOTHO3UPOBATH HK3BMCHCHHEC B HOBBIX YCJIOBUAX;

® CTaBUTh U (POPMYIMPOBaTH COOCTBEHHBIE 33/7]a4d B 00pa30BaTEIbHON JEATEIbHOCTH, B
TOM YUCIIE IIPU U3YyUYEHUH (PU3UKU;

® 1aBaTh OLIEHKY HOBBIM CHTYallUsM, OLICHUBATH PUOOPETEHHBIH OIIBIT;

® yMETh IIEPEHOCUTDH 3HAHUS 110 (PU3HKE B IPAKTUUYECKYIO 001ACTh )KU3HEEATEIbHOCTH;
® yMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIacTell;

® BBIIBUI'aTh HOBBIC UJIEH, IIPEJIaraTh OPUTHHAIBHBIC IIOAXO0bI U PELICHUS;

® CTaBHUTb NIPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE allbTePHATUBHBIC PELICHHUS.

Pa6Gora ¢ undopmanmeii:
® BJIaZICTb HAaBbIKAMHU ITOJTYUCHU A I/IH(l)OpMaLII/II/I Ci)I/I3I/I‘-ICCKOFO COACPIKaHUA U3 UCTOUYHHUKOB
pPa3HBIX THUIIOB, CAMOCTOSTEIBLHO OCYIIECTBIATH MOMCK, aHAJINU3, CUCTEMAaTHU3AIUI0 U
MHTEPIpETaNnio HHPOPMALIUU PA3TIMYHBIX BUIOB U (POPM IMPEIICTABICHHS,

® OIICHUBATh JIOCTOBEPHOCTh UH(POPMAIUH;

® 1ICTIOJIB30BaTh CPEICTBA WH(POPMAIMOHHBIX W KOMMYHHUKAIMOHHBIX TEXHOJOTHH B
pCLICHHMH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX U OPraHU3AlMOHHBIX 3a7a4 C
coOroficHMeM TpPeOOBaHUH  APrOHOMHUKH, TEXHHUKH O€301aCHOCTH, TI'MTHUCHBI,
pecypcocOepekeHusi, MPaBOBBIX M JTHYECKUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

®Co37aBaTh TEKCThl (U3NYECKOTO COJEp’KaHUs B pa3IMYHBIX (opmarax Cc Yy4EToOM
Ha3HayeHUs: MHGOpMallMu U 1EJeBOM ayIuTOpuH, BbIOMpas ONTHUMaJbHYIO (opmy
IPEJICTaBICHUS U BU3YyaIU3al1H.

KomMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:
® OCYLIECTBJIATH OOLIIEHUE HAa yPOKaxX (PU3UKU U BO BHE-YPOUHOI 1€ATEIbHOCTH;

® pacCIlio3HaBaTh MPEAINOCHIIKN KOH(I)J'H/IKTHBIX CI/ITyaHI/Iﬁ U CMATYaThb KOH(i)J'II/IKTBI;

.paSBépHYTO U JJOTMYHO wu3Jjararb CBOIO TO‘-IKy 3pCHI/I$I C HCIIOJIB30BAHHUECM S3BIKOBBIX
CPE/ICTB;

® [IOHUMAaTh U UCIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHON U UHIUBUIYaIbHON pabOTHI;

.BLI6I/IpaTB TEMATUKy W MCTOJAbl COBMCCTHBIX JIeNCTBUI C y‘-IéTOM 06H_II/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KJI0ro 4JIeHa KOJIJICKTHBA,

®[IPUHUMATh LI€TM COBMECTHOH JeATeIbHOCTH, OPIraHMU30BBIBAaTH U KOOPAMHHUPOBATH
JNeiCcTBUS MO €€ JOCTM)KEHUIO: COCTAaBJIATH IUIaH JAEWCTBUM, paclpenesisTh POy ¢
y4€TOM MHEHUH YYaCTHUKOB, 00CY>KAaTh Pe3yJIbTaThl COBMECTHOI paboThI;

® OLICHUMBATb Ka4E€CTBO CBOCTO BKJIaJAa U KAXKXAOTO YUAaCTHHUKA KOMAaHbI B O6I]_[I/II\/'I peE3YIbTAT
1o pa3zpaboTaHHBIM KPUTEPUSIM;
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e [Ipe/ijlaraTb HOBBIE MPOEKTHI, OLEHUBATh HJEU C MO3UIMH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

® OCYHICCTBIATE IIO3UTHUBHOC CTPATCTHUYCCKOC IIOBCACHUC B PAa3JIMYHBIX CUTyalUAX,
MMPOABJIATE TBOPUYCCTBO U B006pa}KeHI/Ie, OBITh HWHHUIMAaTHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiicTBUS
Camoopranuszanmsi:
® CaMOCTOSITEIHHO OCYIIECTBIISATh MO3HABATEIBHYIO JCSITCIBHOCTh B 00JacTH (DU3UKH U
ACTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYITMPOBATh COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSITEIHHO COCTaBJIATH IUIAH PEHICHUS PAcuETHBIX M KAYECTBEHHBIX 3ajad, IJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOTHl C YYETOM HMMEIOIIMXCS PEeCypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPENOYTEHU;

® 1aBaTh OLICHKY HOBBIM CUTYallUsAM;
® PacIIUPATh paMKH y9eOHOTO MPeJIMeTa Ha OCHOBE JIMYHBIX MPEAMIOYTCHUN;

e fleaTh OCO3HAHHBIN BBI60p, ApTyYMCHTUPOBATL €TO, 6paTB Ha ce0s OTBETCTBEHHOCTH 3a
PCLICHUC,

® OIICHUBATh NPUOOPETEHHBIN ONBIT;

® CII0COOCTBOBAaTh (POPMUPOBAHUIO U TPOSBICHUIO SPYIUIMH B 001acTu (U3MKH,
MOCTOSTHHO MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBII HHTE/UIEKT:
® 1aBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTH, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

® BIIaJACTh HaBBIKAMHU I103HABATEIbHOU peq)J'ICKCI/II/I KaK OCO3HaHUs COBCPIIACMBIX JenCcTBUI
N MBICJIUTCIIBHBIX MTPOLIECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

® [ICII0JIb30BaTh MPUEMBI pe(IEKCUU IJIs OLIEHKH CUTYyalluH, BEIOOpa BEPHOTO PEILICHUS;
® yMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKECHUIO;

® [[PUHAMATh MOTHBBI U aPTyMEHTHI IPYTUX IIPHU AHAIIN3€E PE3YJIbTAaTOB ACATENbHOCTH;

® [IpUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

® [[PUHAMATh MOTHBBI U aPTyMEHTHI IPYTUX IIPHU AHAIIN3€E PE3YJIbTAaTOB ACATENbHOCTH;

® [IPU3HABAThH CBOE MPABO U MPABO JPYTUX HA OLIMOKH.

B mporecce gocTukeHHs] JTMUHOCTHBIX PE3YJIbTATOB OCBOCHMS MPOrpaMMbl MO (U3HMKE IS
YPOBHSI cpeiHero o0Iiero o0pa3oBaHus y 00y4YaIOLINXCS COBEPIICHCTBYETCS 3MOIMOHATBHBIN
UHTEJUIEKT, MPEeANoaraloumi chopMHUpPOBAHHOCTS!
® CaMOCO3HAHUS, BKJIFOYAIOLIET0 CIOCOOHOCTh IOHUMATh CBOE YMOLIMOHAIBHOE COCTOSTHHE,
BUJIETh HANpPaBJIEHUS pPa3BUTUS COOCTBEHHON HMOLIMOHAIBHOM cdepbl, ObITh
YBEPEHHBIM B ce0e;
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® caMOperyJIpoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBOE  TIOBEJIEHHWE, CIIOCOOHOCTh  aJanTHUPOBaThCA K
HYMOIMOHATBHBIM H3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

.BHYTpeHHCﬁ MOTHBaAIlUH, BKJ'II-O‘I&IOH.IGI’I CTPEMIICHHUEC K JOCTHKCHHIO LCIU U YCIIEXY,
ONTUMU3M, HHUIITUATHUBHOCTb, YMCHUEC HCfICTBOBaTB, HCXO0Od U3 CBOUX BOSMO)I(HOCTCﬁ;

® 5MIIaTHH, BKJ'IIOLIaIOHIeﬁ CIIOCOOHOCTh MOHHUMATh OSMOIHNOHAJIBHOC COCTOAHUEC APYIHUX,
YUUTBIBATh €TI0 IIpU OCYIICCTBICHUU O6H_I€HI/I${, CIIOCOOHOCTE K COYYBCTBHUIO H
COIICPEIKUBAHUIO,

® COIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTD BBICTpanBaTh OTHOILICHUA C APYTUMU
JIFOAbMU, 336OTI/ITBCH, IPOABJIATH HHTCPEC U pa3pPCUIATh KOH(l)J'II/IKTBI.

1.4.3. IPEAMETHBIE PE3YJIBTATbBI

Ooyuarowue:

- OBIIAJICHUE MeToJaMH U  (GOpMHpPOBaHHME yMEHUH pemath (usuyeckue u
OKCIIEPUMEHTAJIBHBIC 3a7a4d, B TOM YHCJIC W TIOBBIIICHHOTO YPOBHS CIOKHOCTH Ha OCHOBE
rIIyOOKUX 3HAHUI MAaTEeMaTUKU M (PU3MYECKIX 3aKOHOMEPHOCTEH;

- paclIMpeHue U YIIyOJICHHE TMPEACTaBICHUH O BO3MOXKHOCTAX (DU3HUYECKOTO
MHUPOBO33PEHUS TP OMUCAHUHU SBJICHUH U MPOLIECCOB OKPY’KAIOIIET0 MUPA;

- (opMHpOBaHNE YMEHUH NPEACTABIATh HH()OPMAIMIO B BUJE TAOJIHUI, TPAPHKOB, CXEM,
UCIIOJIB3YS IPU 5TOM KOMIIBIOTEPHBIE IIPOrPaMMBI U cpe/icTBa ceTn VIHTepHeT;

- (hopMHUPOBAHKE HABBIKOB IYyOJIMYHOTO BBICTYTLICHUS.

Pa3zeusarwwue:
- (hopmupoBaHue (PU3NUECKOTO U MATEMaTUYECKOTO MBIIUICHUs], HANpaBIEHHOTO Ha
AQHAJIN3 ¥ ONMCAaHHUE IPUPOIHBIX IIPOLIECCOB U SBJICHUN;

— pa3BUTHE CIIOCOOHOCTEN CaMOCTOSATENbHO MPUOOPETaTh U MPUMEHSITH 3HAHUSI, YMEHUS
Y HaBBIKY,

- pa3BUTHE CHOCOOHOCTEH >PPEeKTUBHOI pPAaOOTHI B YCIOBUSX OrpaHUYEHUN (Bpems,
OTBOJIMMOE Ha pELIeHHE 3aJad OJIMMIIMAJbl, pecypchl J1abopaTOpUM MpPH BBIIOJHEHUU
AKCIIEPUMEHTA);

- pa3BuTHE yMeHUHN 3(DPEKTUBHOTO MCIOJIB30BaHUS (PU3NUECKUX 3aKOHOB B YUYEOHOU U
MTOBCEHEBHOM JEATENBHOCTH;

- (hopmupoBaHue CroCcoOHOCTEH BBIJIBUTATh u JIOKa3bIBaTh TUTIOTE3bI
DKCIIEPUMEHTAJIbHBIM TyTEM, pa3palaThiBaTh CTPATErHIO pPEIIeHUs 3adad, MPOTHO3UPOBATH
pe3yibTaThl CBOCU [IEATEIHLHOCTH, AHAJIMW3UPOBATh M HAXOAWTHh palMOHAIBHBIE CIIOCOOBI
peIleHus 3a]a41 MTyTeM JeTaIU3aliK, CO3JaHHON MaTeMaTH4ecKoi U (GU3MIeCcKoil MOJIeNu;

- (hopmupoBaHue HaBbIKA pe(ICKCHUBHOMN JCSITEIBHOCTH 3a CUET CUCTEMHOW PabOTHI TIO
MOWCKY M YCTPAaHEHUIO OIMMOOK B pEIIEHWU 3a7ad, B TOM YHCJE IOBBIIIEHHOTO YpPOBHS
CJI0KHOCTH, a TaK)Ke IO pacyeTy MOrPelIHOCTEeN MOCTABIEHHOTO SKCIIEpUMEHTA.
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Bocnumamenwnuwie:
- (hopmupoBaHHE CLIOCOOHOCTH K CAMOAHAIIN3Y U KPUTHUECKOMY MBIILICHHUIO;

— BOCIIMTAaHHUC KadyCCTB JIMYHOCTH, O6CCHC‘-II/IBaIOIJ_II/IX COIMAJIBHYIO MO6I/IJIBHOCTL,
CIIOCOOHOCTD IIPUHUMATE CaMOCTOATCIIbHBIC PCIICHUS

- (hopMHUpOBaHKME KAYECTB MBIIUICHUS, HEOOXOAMMBIX ISl aJlalTallid B COBPEMEHHOM
nH(OpPMaAITMOHHOM OOIIIECTRE;

— BOCIIMTAaHHC y6e)KI[eHHOCTI/I B BO3MOXHOCTH IIO3HAHHA 3aKOHOB IIpHUPOAbI H
HCIIOJIB30BaHHA I[OCTI/I)KCHI/II‘/'I (1)I/ISI/IKI/I Ha OJjaro Pa3BUTHA YeJIOBEUECKOH OUBUIN3alIUU,
HGO6XOI[I/IMOCTI/I COTPYAHHUYICCTBA B ITPOLCCCEC COBMCCTHOI'O BBIIIOJIHCHUA 3a/1a4, YBAXKUTCIIBHOT'O
OTHOIICHHUA K MHCHHIO OIIIIOHCHTAa IIPpU 060y}KI[eHI/II/I HpO6JICM €CTCCTBEHHO-HAY4YHOI'O
COACpIKaHud, TOTOBHOCTHU K MOp&HBHO-BTH‘ICCKOﬁ OICHKC HCIIOJIb30BAHUA  HAYYHBIX
,I[OCTH)KGHH?I, YYBCTBAa OTBETCTBCHHOCTH 3a 3alllUTYy Oprma}omeﬁ Cp€abl;

— Pa3BUTUC UHTEPECA K Hay‘IHO—HCCHe,HOBaTeHBCKOﬁ ACATCIIBHOCTH.

1.5. OTiin4uTeIbHbIE 0COOCHHOCTH JAHHOM POIrPaMMbI

Peanuzanus IlporpaMmbl mnpeanosaraeT IMOATOTOBKY OOydYaroIIMXCS K YYacTHUIO B
OJIMMITNAJAX U KOHKYpCaX Pa3JIMUHBbIX YPOBHEH.

bonbiias yacTb BpEMEHM OTBOJAMTCS HA pEILIEHUE 3aJady, B TOM 4YHCIE BBICOKOI'O U
MOBBILIEHHOI'O YPOBHS CJI0KHOCTH.

[IporpaMmoii TpexyCMOTPEHO TMPOBEIACHHUE JIA00OPATOPHOTO MPAKTHKyMa IO BCEM
paznenam GU3HKH.

[Iporpamma BkmO4WaeT pasngen «Marematnka B (U3MYECKHX TIpPOILECCax» Kak
UHCTPYMEHTA JJIs pelieHHus (GU3NYECKUX U IKCHEPUMEHTANbHbIX 3a/lay Ha Pa3JIMYHBIX dTarax
U3y4eHHUs (PU3HKH.

Bo3pacTHas kaTeropus o0y4aromuxcs mo nporpamme ot 14 n1ol8 ner.

[IporpamMMma npenHa3HaueHa A1l 00y4arOIIKXCs, MPOSIBISIFOIIMX MOBBILIEHHBIN HHTEPEC K
¢bu3uKe, 1eMOHCTPUPYIOIIUX MOBBILIIEHHbIE aKaJeMUYeCKHe CIIOCOOHOCTH B 00JacT (PM3UKU U
MaTeMaTHUKH.

Cpox peanu3zauum nporpammsl coctasisieT 1 roa (198 gacos B rox).

DopMBbI U PEKUM 3aHATHH

@opMbl OpraHu3alM JAEATEIILHOCTH OOYyYaIOIIMXCs: HWHIUBUAYyallbHas, TpyHIOBasi,
(dpoHTaNbHAS.

Ha 3ansatusx npumensercs auddepeHUnpoBaHHbIN, HWHIUBUAYAIbHBIH MOIXOA K
KaxJoMy oOyuatomemycs. HamomHsieMocTs Tpynmsl 10 15 yenoBek.

3ansaTus nposozsTes 3 pa3 B HeAemo (33 Henenu) o 2 yaca.

Metoabl 00yueHust

ITo cnocoOy opraHu3anuy 3aHATUH - CJIOBECHBIE, HATJISIHbIE, TIPAKTUYECKHUE.

[To ypoBHIO [EATETHHOCTH OOYYaKOIUXCA - OOBSICHUTEIbHO-WLIIOCTPATHBHBIC,
PENPOAYKTUBHBIE, YACTUUHO-ITIOMCKOBBIE, UCCIIE0BATEIBCKHUE.

Tunbl 3aHATHI: KOMOMHHpPOBAaHHBIE, TEOPETUUYECKUE, MPAKTHUUECKUE, J1abOopaTOpHBIE,
pPENETULIMOHHBIE, KOHTPOJIBHBIE.

O:xuaeMble pe3yJbTAThI H CIIOCOOBI ONpe/iesieHUs] UX Pe3yJbTATHBHOCTH

OCHOBHBIM pe3yJnbTaTOM OOyuY€HHs SBISETCS JIOCTUKEHHE BBICOKOH KOMIETEHTHOCTH
oOywaromuxcsi B oOsactu (U3UKM W MATEMaTHKWA, HEOOXOIWMOW i TPOJOJDKEHUS
00pa30BaHUs B TEXHUYECKHUX BY3ax.
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OOpasoBarenbHbIe pe3yibTaThl oOyueHHs 1o [Iporpamme npuUBEACHBI B pasjeie
«ConepkaHue IporpaMMbDy.

PyOpuka «3HaTh/IIOHMMATEY BKIIIOYAaeT TpeOOBaHMS K y4eOHOMY MaTepuairy, KOTOPBIH
YCBAaMBAETCS M BOCHPOU3BOIUTCS oOyuarormumucs. OO0ydaroniiecsi TOJDKHBI MOHUMATh CMBICI
U3y4aeMbIX [TOHATUH, IPHHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YmeTpb» BKIIIOUaeT TpeOOBaHUs, OCHOBAaHHBIE Ha 0OJEe CIOKHBIX BHJIAX
NeSITEIbHOCTH, B TOM YHUCIIE TBOPUYECKOW: CO3/1aBaTh OOBEKTHI, ONEPUPOBATh MMH, OICHHBATH
YHCIIOBBIC TApPaMETPhl IPOILECCOB, MPUBOAWTH MPUMEPHl MPAKTUYECKOTO HCIOIH30BAHUS
MOJTYYCHHBIX 3HAHHM, OCYIIECTBISATh CAMOCTOSATEIBHBIN MOUCK YUeOHOH MH(pOpMAIIHH.

B pesynbrare peanmzamuu I[IporpamMmbl B 4YacTH peanu3allid pa3BUBAIONIMX 3ajad,
oOyyaroruecs

OyayT yMeThb:

AHAJM3UPOBATh U OMUCHIBATH PUPOJIHBIC TIPOLIECCHI U SBIICHHSI,

CaMOCTOATCIIbHO HpI/IO6pCTaTB " NPpUMCHSATH CIICHUAJIbHBIC 3HAHUA

paboTaTh B YCIOBUAX OTPaHUYCHHH (BpEMs, pECYPCHI);

— BBIABUI'aTb W [JOKAa3bIBaTb THUIIOTC3bl 3KCIICPUMCHTAJIbHBIM HYTéM, pa3pa6aTI)IBaTI)
CTPATCTUIO PCIICHUA 3a4da4, IIPOrHO3UPOBATH PE3YJIbTAThI cBoOcH JACATCIIbHOCTH, AHAJIU3HUPOBATH
N HaXOJWUThb pallMOHAJIbHBIC CITOCOOBI pelicHud 3aJadud IyTCM JAC€TaJIM3alluu, CO3I[aHHOI\/JI
MaTeMaTHYeCKOH U (1)I/ISI/I‘ICCKOI71 MOJICIIH.

Crnoco0bl onpeesieHus pe3yJibTATUBHOCTH

[legarornyeckoe HabOIIOIEHUE, TEAATOTUYECKUI aHAIW3 Pe3yJbTaTOB pELICHMs 3ajad,
pe3yabTaThl y4acTHsl B KOHKYPCax pa3IMuHbIX YPOBHEM.

Buabl KOHTPOJIsSI: BXOJHOM, TPOMEKYTOUHBIN, UTOTOBBIM.

®opmbl noABeAeHNs UTOTOB peaju3anuu [IporpaMmel

B xone peanuzamuu IIporpammbl mpoBOAMUTCS MPOMEXKYTOUHAs aTTecTanus B (Gopme
tectoB. [lo okoHuaHuu OOydYEeHMsI TPOBOJIUTCS HMTOTOBAs AaTTECTAlMsl B BUJE KOHTPOJBHOM
paboTHI.



12

2. COOEP)KAHME ITPOT'PAMMBI

2.1. TemaTu4eckuii 1JjaaH.

®opMbI
Ne HanMeHOBaHMe KoanuecTBO 4acoB P
n/n pasjaeJsia, TeMbl B T I arrecrauun/
) cero eopus paKTuKa KOHTPOJISt
BBoaHoe 3ansitTue 1 1
Pa3nea 1. MaremaTuka B KOHTPOJILHBIN
1 A 32 18 14 P
(¢usnyeckux nmpoueccax TECT
1.1 | Bekropsl u AeicTBHSA HAX HUMH 8 5 3
1.2 | Ksagparuunas QyHKIus 8 5 3
13 Pemenue CHCTEM anredpanyecKkux 3 3 5
YpPaBHEHUU
1.4 | Tpuronomerpus 8 5 3
KOHTPOJIbHBIN
2 | Pa3gena 2. MexaHuKa 27 15 12 P
TECT
2.1 | Kunematuka 9 5 4
2.2 | Junamuka 9 5 4
2.3 | 3akoHBI COXpaHEHHS 9 5 4
Paznen 3. MoJaekyasapHas KOHTPOJIbHBIN
3 ! yJHp 18 14 4 p
(pusuxa TECT
3.1 | MosexkyasapHO -KHHETHYECKAS TEOPUS 9 7 2
3.2 | TepmoauHamMuka 9 7 2
KOHTPOJILHBIHN
4 | Paspen 4. DileKTpOoANHAMHKA 19 8 11 ]EeCT
4.1 | DnexTpuueckoe mone 10 4 6
4.2 | 3aK0HBI IOCTOSHHOTO TOKA 9 4 5
Pa3zgea 5. MaremaTuka B KOHTDONBHEL
5 | pusuyeckux mpoueccax, 4acTb 36 14 22 p
TECT
2
5.1 | Tpuronomerpus 8 4 4
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59 Jlorapudmrraeckas u mokasaTenbHas

GyHKIMN 10 3 7
5.3 | Hpoussoanas 8 3 5
5.4 | Uurerpan 10 4 6

KOHTPOJIbHBIA
6 | Pa3gea 6. DiekTpoAUHAMHUKA 27 9 18 EGCT

6.1 | MaruuTHOe moJIE 9 3 6
6.2 | DnekTpoMarHuTHAs HHIYKIIASA 9 3 6
6.3 DIIeKTPOMarHUTHBIE KOJIEOaHUsI U 9 3 6

BOJIHBIL.

Pa3nen 7. Ontuka u KOHTPOIbHBIN

7 A 36 22 14 p

KBAaHTOBasi QU3NKa TECT
7.1 | Bonnosas onTuka 8 4 4
7.2 | TeomeTpuyeckas onTHKa 8 4 4
7.3 | ®usuka atoma 8 6 2
7.4 | ®usuka aToMHOTO sAIpa 12 8 4

KOHTPOJIbHAs
HTorosoe 3ansTue 2 1 1 p
pabora
Hroro: 198 102 96
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2.2. Conep:xxanne TeMATHYECKOIO MJIAHA
2.4.1. BeBoanoe 3ansitue

BBenenue B nporpammy. MHCTpyKTaX M0 TEXHUKE O€30IIaCHOCTH.

2.4.2. Paznea 1. MaTtemaTuka B pu3nuecKux npoiueccax

VYpoBeHb IpeabsABICHUS MaTepuana O0ECIeUMBAET ydyallUMCs BO3MOXKHOCTb CTPOUTH
MaTeMaTHYeCKue MOAEIN (PU3MUECKUX MIPOLECCOB, a TAKXKE MOJyyaTh HEOOXOAUMbIE 3HAYCHUS U
3aBHUCUMOCTH  (PM3MUYECKMX BEJIIMYMH, IIOCPEACTBOM pELICHUS PA3IMYHBIX ypaBHEHHIA,
HEpaBEHCTB U aHaJIM3a rpaduKoB.

OOyuarmmecsi OyayT 3HATh:

- OCHOBHBIE CBOICTBA BEKTOPOB U JICHCTBUS Ha/l HUMHU;

- OCHOBHBIC THUIBI (PYHKIIMOHAIBHBIX 3aBUCHUMOCTEH, TpaduKoB (YHKIUH U CIOCOOOB
npeoOpa3oBaHus rpa)uKoB;

- CrmocoOBl HAXOXKIEHHWsI KOpPHEH KBaJpaTHOTO YypPAaBHEHHS, PEIICHHUS KBaJpaTHBIX
HEepaBeHCTB, TeopeMy Buera;

- OCHOBHBIE METO/IbI PEIICHHSI CUCTEM JITe0pandecKiX YpaBHEHUH;

- OCHOBHBIE COOTHOUICHUS B TpPEYTOJBHUKE W TPUTOHOMETPUYECKHE TOXIECTBA,
(bopMyIIBI IPUBEICHUS U 3HAYCHUSI TPUTOHOMETPUIECKUX (DYHKIUH [Tl Pa3TUYHBIX YTIIOB.

OOyuyaromuecsi 0yayT ymeThb:

- n300pakaTh BEKTOPHI Ha YEPTEKe, HAXOAUTh UX T€OMETPHUECKYIO CyMMY IpaduyecKu
U QHAJIUTUYECKH;

- IPOELUpPOBaTh BEKTOpP HA 3a/JlaHHOE HAIpaBJICHUE, HAXOAWUTh BEJINYUHY MPOEKIUU
BEKTOpa;

- OIPEIENSATh YTOJI MEXAY ABYMS IIPOU3BOJIBHBIMU BEKTOPAMH;

- pemaTh CUCTEMBbI alredpanyeckux ypaBHeHH MetoaoM ["aycca u metonom Kpamepa;

- YUTaTh U CTPOUTH IpaUKH JMHEHHOW, KBaApaTUYHOU, OOPATHO MPONOPLIMOHAIBHOMN
3aBUCHUMOCTEH, JorapudMuyeckoil W MoKa3aTeabHOM (DYHKIUH, TPUTOHOMETPHUUECKUX
(GYHKIMI;- HaXOIUTh BEPLIMHY Mapaboibl U €€ KOpPHU, TOUKM IepecedyeHus ¢ rpaduxom
JMHENHON 3aBUCUMOCTH; - HAaXOJUTh CTOPOHBI M YTJbl B NPSMOYTOJBHOM U NPOM3BOJIBHOM
TpeyrojbHUKe, puMeHss TeopeMy [ludaropa u TeopeMy KOCHHYCOB. IPOEIUPOBATH BEKTOP HA
3a/laHHOE HaIIpaBJICHNE, HAXOANUTh BEJIMUMHY NIPOEKIIMHU BEKTOPA;

- OIPENENSTh YTOJI MEXAY ABYMS ITPOU3BOJIBLHBIMUA BEKTOPaMH;

- pemaTh CUCTEMBbI alredpanyeckux ypaBHeHH MetoaoM ["aycca u metonom Kpamepa;

- YUTaTh U CTPOUTH IpaUKU JMHEHHOW, KBaApPaTUYHOW, OOPATHO MPONOPLIMOHAIBHOMN
3aBUCUMOCTEH, JorapuMuyeckoil W TMoKa3aTeabHOM (DYHKIUH, TPUTOHOMETPHUUECKUX
(GYHKIMI;- HaXOIUTh BEPLIMHY Mapaboibl U €€ KOpHU, TOYKM IepecedyeHus ¢ rpaduxom
JUHEMHON 3aBHCHUMOCTH; - HAaXOAWTh IPOECLMPOBATh BEKTOP Ha 3aJlaHHOE HaIpaBJICHHUE,
HaXOAWUTh BEIMYMHY IPOEKIIUU BEKTOPA;

- OIIPEJENATh YTOJI MEXAY ABYMs ITPOU3BOJIBHBIMUA BEKTOPAMY;

®opMbl 3aHATHI, UCTIONIb3YEMbIE IPU U3YUEHUH JJAaHHOTO pasjierna:
- JIeKIIMOHHAST;

- MPAKTUKYM TI0 PEIICHUIO 33]1aY;

- mabopartopHast pabora;

- UHIUBUyaIbHas paboTa;

- rpynmnoBas padbora;
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- UHAMBUAYalbHas KOHCYIbTALUs;
- IPYNIIOBasi KOHCYJIbTALNS;
- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopbl U 1eHCTBUA HAJl HUMHU

Teopus. Tlonstue BekTOpa, M300pakeHue BekTopa. JlelicTBus Haj BekTopamu. JnuHa u
npoekuus BekTopa. CKalsipHOE NPOU3BEACHUE BEKTOPOB M €ro CBOMCTBA. YTOJI MEXIy
BeKkTOpamu. [IprMeHeHre CKaISIPHOTO POU3BEICHUS BEKTOPOB K PEIICHUIO (PU3MUYECKUX 3a/1a4.

Ilpakmuxka. Pelienne 3a1a4 Ha HAX0XK/IEHUE CyMMBbl, Pa3HOCTH, IPOU3BEICHUS BEKTOPOB.
Haxoxnenne cCkalsspHOro NPOM3BEAEHUS BEKTOPOB M yIJla MEXAY BEKTOpamH. Perienue
buznyecKux 3a1a4, CoAepKAIIUX BEKTOPHbIC BETUUYHUHBI.

Tema 1.2. Kagparuunas pyHkuus

Teopus. Ilonstue pynkumu, cBoiictBa pyHkunu. KBaaparnunas QyHKIus, ee CBOMCTBA U
rpaduk. Iloctpoenue rpaduka KBagpaTUYHOW (YHKIMH TPU TOMOIIM DIEMEHTAPHBIX
npeoOpa3zoBanuii. ['paduk kBampaTuyHoi GyHKIHH ¢ MomyneM. KBaapaTHbId TPEXWIEH U €ro
KOpHHU. Pa3znoskeHue kBaJpaTHOro TpexujieHa Ha MHOuTenu. KBagpatHoe ypasHenue. @opmyna
KOpHEH KBaJpaTHOTO ypaBHEHHUsS. 3aBUCHUMOCTh KOpHE#l oT nuckpumuHaHTta. @opmynsl Buera.
Pacnionoxxenne kopHell kBaapaTHoro TpexuiaeHa. KBagparHoe HepaBeHcTBO. ['paduueckuii
METO/] peLIeHHs KBaJpaTHOTO HEpaBEHCTBA. MeTo1 MHTEPBAJIOB.

Ilpakmuxa. ViccnenoBanue CBOMCTB KBaapatudHoil (ynkiuu. Iloctpoenne rpaduxos
KBaJpaTuuHON QyHKIMU. Perenre KkBaipaTHbIX YPaBHEHUN U HEPABEHCTB.

Tema 1.3. Pemmienue cucrem ajredpandyecKux ypaBHeHU M

Teopus. Anrebpandeckoe ypaBHeHue. O6nacte onpezaeneHus ypasHeHus. Meron I"aycca
u Kpamepa. Llensie pannonansHble ypaBHeHHs. J[poOHO pannoHanbHble ypaBHEHUs. CHCTEMBI
ypaBHeHM. MppaninoHaibHble ypaBHEHHS U UX CUCTEMbl. Y PaBHEHUS C MOYJIEM M UX CUCTEMBI.

IIpaxmuxa. Penienre cuctem aaredpanyeckux ypaBHEHUM pa3aIMuHbIMU METOIAMHU.

Tema 1.4. Tpuronomerpus

Teopus. TpuroHomerpuueckue (QYHKIIMM dYHUCIOBOTO aprymenta IIpeoOpa3oBanus
TPUTOHOMETPUUYECKUX BbIpakeHuH. CBOMCTBAa TPUTOHOMETPUYECKUX (DYHKIMN: IEPUOANYHOCTb,
YETHOCTh, HEYETHOCTh, HENIPEPBIBHOCT.

IIpakmuxa. Pemienye 3aa4 Ha CBOMCTBAa TPUTOHOMETPUYECKUX (PYHKLIMH.

2.4.3. Pazgen 2. MexaHuka

ypOBeHL MNPEABABICHUA MaTCpHUajia oOecneynBaeT ydqamumces yMCHHE pellaTh 3aadun
BBICOKOI'0O MW MOBBINICHHOT'O YPOBHS CJIOXHOCTH M OSKCICPUMCHTAJIBHO ITPOBEPATH OCHOBHBLIC
3aKOHOMCPHOCTH MCXAaHUKH.

Oolyuarouuecs OyayT 3HATh:

- OCHOBHBIE TOHATHS  MEXaHUKH: MaTepuajgbHas TOYKA, OTHOCUTEIBHOCTb
MCXaHUYCCKOI'o JABWIKCHHA, NIYTh, NMEPEMEIICHUEC, MTHOBCHHAA CKOPOCTb, YCKOPCHHEC, Macca,
WHEPTHOCTb, CHJIa (CUJIa TSHKECTH, CUJla YIPYTOCTH, CHIIa TPEHHS ), BEC, HEBECOMOCTh, UMITYJIBC,
HHECpLOUAJIbHAA W HCHUHCPUOHWAJIbHAsA CHUCTEMa OTCUCTA, pa60Ta CHJIbI, IIOTCHIUAJIbHAsA U
KMHETHYECKasi SHEPTUs, aMIIUTY1a, IEPUOJI, YaCTOTa, UHEPIIUS, MOMEHT UHEPLIUU;

- OCHOBHBIC 3aKOHbI MEXaHUKHU: 3aKOHBbI HI)IOTOHa, 3aKOH BCCMUPHOT'O TATOTCHUA, 3aKOH
I'yka, 3axkoH KynoHa-AMOHTOHA, 3aKOH COXpPaHEHHUS HMITYJIbCA, 3aKOH COXPAHEHUS MOMEHTa
HMMITYJIbCa, 3aKOH COXPAaHEHUS U MPEBPAIICHUS YHEPTUH;

- OCHOBHbIE€ MPHUHIMIBI MEXAaHUKHU: MPUHUUI OTHOCUTENIBbHOCTU [anuies, NpUHLIUIL
HE3aBUCHUMOCTHU JIBH)KGHHﬁ, IMPUHIUIT COOTBETCTBUA,
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- BO3MOXHOCTHU MNMPHUMCEHCHUA MCXaHUKH: JABHIKCHHUC HMCKYCCTBCHHBIX CITYTHHUKOB II0[
I[CﬁCTBHeM CHUJIbI TAXKECTH, OaJNIMCTUYECKOE JABMIKCHHUC, PCAKTUBHOC JIBUKCHHC, YCTpOﬁCTBO
PAaKETHI, KHH MalllH 1 MEXaHNU3MOB, IOABEMHAA CUJIa KpblIa CaMOJICTa,

- OCHOBHBLIC HU3MCPUTCIBHLIC HpI/IGOpBI n MCTOAbI BBIYMCIICHHUA HOI‘pCHIHOCTGfI
I/ISMepeHI/Iﬁ B MCXaHUKCE,

- MCTOABI pCHICHUA OJIMMIIMAAHBIX 3a/]a4 10 MCXAaHUKC.

Ooyuarmmuecst Oy1yT yMmeTh:

- IPAaBWJIBLHO OMHCHIBATH U OOBSICHITH OCHOBHBIC MEXaHUYECKUE SIBIICHUS U TPOIIECCHI,
JlaBaTh TOYHBIC ONPEIECICHUS OCHOBHBIX TOHATUN MEXaHUKH;

- K300pakaTh HAa 4YepTeKe IPU PEIICHUU 3ajad HalpaBiICHUS BEKTOPOB CKOPOCTH,
YCKOPEHUS, CUJIbI, UMITYJIbCA TENIA;

- pemiath 3ajlayd Ha OMNpENIeJICHUE CKOPOCTH, YCKOPEHUs, MYTH M IMEepeMEUICHUsl Mpu
pa3IMYHBIX BUJAX JBUKEHHUS, CKOPOCTH M YCKOPEHHUs IPHU JIBH)KEHHH Tela MO OKPYXKHOCTH C
HOCTOSIHHOM TI0 MOJYJIO CKOPOCTBIO, MAacChl, CHIIbI, UMITYJIbCA, PaOOThI, MOIIIHOCTH, SHEPTHH,
KIIJI, yckoperus: CBOOOIHOTO TaJCHUS 0 MepUOAY KOJeOaHuil MasTHUKA U JIp.;

- pacCcuMThIBaTh TOPMO3HOW IyTh, CHJIbI, ACHCTBYIOUIME HA TEJIO, IBUXKYIIEECH C
YCKOPEHHUEM, ONpPEAENsATh CKOPOCTh PAaKEThl, MCIOJIb30BaTh KJIACCUYECKUN 3aKOH CIIOKEHUS
CKOpOCTEM, a Takxe 3aKkOHbl HbIOTOHA, BCEMHUPHOTO TATOTCHUS, COXPAHEHUS HMITYJIbCa,
MOMEHTA UMITYJIbCA, SHEPTUH U JIP.;

- YUTATh ¥ CTPOUTH IPa(HKU, BEIPAKAIONINE 3aBUCUMOCTh KHHEMATUYSCKUX BEITHYUH OT
BPEMEHHU IIPH PAaBHOMEPHOM, PAaBHOYCKOPEHHOM U KOJIe0aTeTbHOM JBUKEHHSIX, CHIIbI YIIPYTOCTH
npu aedopmarum u ap.;

- U3MEpATh U BBIUUCIATH (PU3UYECKHE BEIUYHHBI: BPEMs, PACCTOSHUE, CKOPOCTh,
YCKOpPEHHUE, MaccCy, CHITY, JKECTKOCTh, KOO (OUIIMEHT TPEHUS, UMITYJIbC, padboTy, MOmHOCTH, KI1/]
MEXaHU3MOB, MIEPHOJ] KOJIeOaHU MasTHUKA, YCKOPEHHE CBOOOTHOTO MaICHUS;

- JieNaTh BBIBOJABI 00 W3MEHEHWH (PU3NYCCKUX MapaMeTpPoB U Xoaa (U3HUECKOTO
mpolecca U3 aHalnu3a rpaduKoB, ypaBHEHUN U HEPABEHCTB;

- TOJIb30BaThcsd  (DM3MYUSCKUMH  NPUOOpaAaMHU:  MHKPOMETPOM,  CEKYHIOMEPOM,
M3MEPUTENbHBIM IUIUHAPOM, BECaMU, TPUOOMETPOM, MOJBHKHBIM U HEMOJBHKHBIM OJOKOM U
Ap.;

- pemarth 3aJa4yd BBICOKOTO M TOBBIIIEHHOTO YPOBHSI CJOKHOCTH IO MEXAaHUKE H
OJIMMITUAHBIE 3a]]a4u.

dopmMbl 3aHATHI, UCTIONH3YEMBIC PY U3YUYEHUHU JAHHOTO pa3jelia:
- JIEKIIMOHHA;

- MHAMBHUAYyadbHas paboTa;

- TpymnmnoBas padora;

- HHJIUBUyabHas KOHCYJIBTAINS;

- TPyIIOBas KOHCYJIbTAIINS,

- ITOTOBBIM TECT.

Tema 2.1. Kunematuka

Teopua. llpsmonuHeilHOE pPAaBHOMEPHOE M PABHOYCKOpEHHOe JBukeHue. [IpumHiun
oTHOcuTenbHOCTH [anmumies. OTHOCUTENBHOE JBWXEHHE. Teopema CIIOXKEHHS CKOPOCTEi.
JIBiokeHue Tena, OpOLIEHHOTo MO/ YIJIOM K Topu3oHTy. KpuBonuHeitHoe nBuxeHue. J[BuxeHue
MaTepUaIbHON TOYKHU 0 OKPYKHOCTH C IOCTOSTHHOM CKOpPOCTBIO. OCHOBHBIE XapaKTEPUCTUKH
BpalaTeIbHOIO JBI)KEHUS (LEHTPOCTPEMUTENBHOE YCKOpPEHHME, IEpPHOJ, YacToTa, YIJIOBOE
nepemenieHne). KonebarenbHOe  JIBIDKEHHE  MaTepHaJbHOM  TOoukd. KuHemaTHdeckue
XapaKTePUCTHKU KOJeOaTeNbHOTO JBIKEHUS, TpaduKu W3MEHEHHUS OJTHX IapaMeTpoB C
TE€YEHHEM BpEeMEHH. AHAJIOTMH BpallaTeIbHOTO U KOJIe0aTeIbHOTrO ABMKEHUH.
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Ilpaxmuxa. Pemenue 3amad Ha BbIUMCICHHE KHHEMAaTHUYECKHUX I[apaMeTpoB IMIpH
PaBHOMEPHOM U PaBHOYCKOPEHHOM JBMKEHUHU, a TAKXK€ MPU JABUKEHUU MATEPUATBLHON TOUYKHU
0 OKPYKHOCTH M KoJiebaTeIbHOM JBIKEHUU. HaxoxkaeHue cpeaHeil CKopocTH IpHu
HEPaBHOMEPHOM  JBWXKEHUU. BblUuMClIeHWEe MIHOBEHHBIX 3HAYCHUM  KMHEMATHYECKUX
napaMeTpoB  kojebarenpHOro  aBwkeHus.  lloctpoenune — rpadukoB  3aBUCHMOCTEN
KMHEMAaTUYEeCKHX MapaMeTpOB OT BPEMEHM M aHAIM3 ATUX TPAQHUKOB JUIS Pa3IUYHBIX BUIOB
JIBUKCHHUS MaTepHalibHOM TOUYKH. BbluMcleHHe CKOpPOCTH, NalbHOCTH, BBICOTHI MOABEMA U
BpPEMEHHU T10JIeTa Teja, OPOLICHHOTO MO/ YTJIOM K TOPH30HTY.

Tema 2.2. /Iunamuka

Teopus. OCHOBHBIE MOHATUS JUHAMUKU MaTEpUaIbHOW TOUKH (IUIOTHOCTh, Macca, CUJIa).
WuepunanbHble 1 HEMHEpUUAIbHbIE CHCTEMbI oTcueTa. 3akoHbl HbtoTona. [Ipsimast u oOpaTHas
3a7a4l MEXaHUKH. Buapl cun (ynpyroctu, TpeHHUs, CONPOTHBIEHHA). 3akoH BcemupHoro
taroteHus. 3akoHbl Kemepa. Kocmuueckue ckopocTu. [IBukeHue Tena IO HAKIOHHOM
wiockoctd. Tpenue, 3akoH Kymnona- AmonTtoHa. Ympyrocte u aedopmanuu, 3akoH [yka.
JluHaMuKa BpamiateabHOro ABMXKEHUsA. OCHOBHOM 3aKOH BpalaTEbHOTO JIBHKEHHUS. MOMEHT
uHepiuu. OCHOBHBIE TOHSTHUS CTAaTUKU (MOMEHT CHJIBI, IJIEYO CHJIBI, TOYKA OIOPBI, LIEHTP
BpaileHusi). Buapl paBHOBecuil Tena (ycToiunMBOe, HEYCTOWYMBOE, Oe3pa3iuuHOe). Y CIIOBUE
paBHOBecHs Tefa, EHTp Macc. [laBieHue (TBepable Tela, )KUAKOCTH U Ta3bl). 3akoH [lackans u
3akoH Apxumena. YcioBue miaBaHus Ten. JlMHaMMKa KOJIeOaTENbHOTO  JIBUYKEHUS
MaTepUAIbHON TOYKHU.

Ilpaxmuxa. HaxoxaeHue IUIOTHOCTH Tejla U CpeAHEH IUIOTHOCTH CcMecH (CIuiaBa).
Pemenue 3a1au Ha pacuer paznuyHO poja cuil. Pemenue npsimoil 1 oOpaTHOM 3a7a4l MEXaHUKHU
JUIsl TIOCTYINATEIbHOTO M BpallaTeabHOro ABMXKeHUsA. OnpenesieHHE YCKOPEHHUs Tena Ipu
JBW)KCHUH TIOJ JICUCTBHEM HECKOJbKUX cuil. [locTpoeHue m aHanu3 rpadukoB 3aBUCHMOCTEH
CHUJIBbl TPEHMSI, CUJIBI TSHKECTH M CHJIBI YIPYTOCTH OT CYIIECTBEHHBIX I1apaMETPOB MEXaHUYECKOU
cucrteMbl. OrpeieieHue MOMEHTOB MHEPIIMH Tell pa3inudHoi (GopMbl. Berancnenne mapamerpon
MEXaHUYECKON CUCTEMBI B YCIIOBUM paBHOBecHs. PelleHne 3a1a4 ruApOCTaTUKKU U ONpe/IeTICHUE
YCJIOBHM IUIABaHUSA TE.

Tema 2.3. 3aK0HBI COXpaHEHHA

Teopus. mnynbe Tena. 3aKOH COXpPaHEHUS UMITYJIbca. 3aMKHYTas cuctema. PeaktuBHOe
JIBIKEHHE. YCTpOMCTBO pakeTbl. YpaBHeHue Memepckoro. @Popmyna Lluonkosckoro.
Mexannueckass  paGota.  MomHocTtb.  [loTeHuManpHas W KHHETHYECKas  SHEPrus.
KoHcepBaTuBHbIE U JUCCUNIATUBHBIE CUIIbl. KMHETHUECKas: SHEPrUs BPAIAIOIIErocs Tea. 3aKoH
coxpaHeHus sHepruu B MexaHuke. IIpocteie mexanmsmbl u ux KIIJ. [IpeBpamenus >Heprum.
MomeHT wumnynasca. 3akOH COXpaHEHMsT MOMEHTAa UMITyJbca. KuHeTHueckas »HEprus
BpalIaroLIerocs TBEpAOro Tena.

IIpaxmuxa. OnpeneneHue HMMITyJIbca Tela W 3aMKHYTOH cuctemsl Ten. [lpumenenue
3aKOHA COXPAaHEHHsI MMITYJIbCA M BBIYHMCICHUE KMHEMAaTUYECKUX XapaKTEPUCTUK IS pealbHBIX
CHCTEM M MpOILecCOB (B3pBIB, yJap, CTOJKHOBEHHE). PelleHue 3amad Ha 3aKOH COXpaHEHUS
IIOJIHOM MEXaHWYECKOW dHEPruu. BelunciieHre NOTEHIMAIIBHON SHEPTUH TENA B MIOJIE TSHKECTH U
ynpyro aedopmupoBaHHON mnpyxkuHbl. Pacuer pabotsl, MomHoctu u KIIJ pasnuynbx
MEXaHU3MOB. BpIUKCIIeHHEe mapaMeTpoB BpAIIATEIbHOTO JBWKEHHS C NPUMEHEHUEM 3aKOHA
COXpaHeHMs WuMITyJbca. PernieHne KOMOMHHPOBAHHBIX 3aJjad Ha TPUMEHEHHE 3aKOHOB
COXpaHEHUs B MEXAHUKE.

2.4.4. Pazgea 3. MoJiekyasipHas (pU3HKA

VYpoBeHb TpenbsABICHHS MaTepuaiga oOecledrBaeT yualluMmcsl peliath —3ajadd
MOBBILIEHHOI'O YPOBHS CIOXHOCTU M AKCIIEPUMEHTAIBHO IPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJISIPHON (PU3UKH.
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Ooyuarmmuecst OyayT 3HATh:

- OCHOBHBIC TIOHATHUS MOJEKYJSPHOW (PU3UKU: TEIJIOBOE IBMIKCHHE YACTHUI[; MAaCChl U
pa3Mepbl MOJIEKYJI; WJCalIbHbIN Ta3; U30TEPMUUYECKUN, U30XOPHBIN, N300apHBIA U anuabaTHBIN
MPOIIECCHI; OPOYHOBCKOE NIBIKEHUE; MOJISIpHAs TEIUIOEMKOCTh, TeMIleparypa (Mmepa cpemHei
KMHETUYECKOW SHEPTUU MOJIEKYJI); HEOOPATUMOCTh TEIIOBBIX MPOIECCOB; KOJIMYECTBO, TEILIOTA,
BHYTPEHHSISI SHEPI'Hsl; HACKIIICHHBIE U HEHACHIIIICHHBIC Maphl; BIAXXHOCTh BO3/yXa; aHU30TPOIUS
MOHOKPHUCTAJIJIOB, KPUCTAITMYECKHE U aMop(HbIe Tela; yIpyrue U riactudeckue nedopmanuu;

- OCHOBHBIE 3aKOHBI MOJEKYJSPHOW (HU3MKU: OCHOBHOE YypaBHEHHE MOJCKYJISIPHO-
KMHETUYECKOW TeopuH, ypaBHeHHe MeHaeneeBa-Knanelipona, cBsi3b MEXIy I[apaMeTpaMu
COCTOSIHMSI Tra3a B M30MpOlleccax, MEepBOE M BTOPOE HAyajlo TEPMOJIMHAMHKH, YypaBHEHUE
Maiiepa, ypaBuenue Ilyaccona;

- CyTh OCHOBOIIOJIAralOIUX OIBITOB MOJIEKYJsipHOM (u3uku: onbiToB LlTepHa, [leppena,
Jlamepra, JIxoyns, MenneneeBa u Knaneiipona, [lapns, boitns m Mapuorra, I'eit-JIroccaka,
Kapno u ap.

- BO3MOXXHOCTU MPHUMEHEHUS MOJIEKYJSIPHON (DM3MKH: HCIOIb30BaHHE KPHUCTAIIOB U
JIPYTUX MAaTepuajoB B TEXHUKE, TEIUIOBBIC JIBUTATEId M HUX NPUMEHEHHE Ha TPAHCIIOpPTE, B
SHEPreTUKe M CeJIbCKOM XO3SHCTBE, METOAbl MPOPUIAKTHUKH U OOpHOBI C 3arpsi3HeHHEM
OKPYXaIOIIE Cpebl;

- OCHOBHBIE U3MEPUTETIbHbIC TPUOOPHI MONEKYISIPHON (HUBKKH.

OOyyaromuecsi 0yayT yMeTh:

- MIPaBWJIbHO ONHUCHIBATH U OOBACHATH OCHOBHBIE SIBJICHUSI U INPOLIECCHI MOJIEKYIISIPHOMN
(bu3uKy, 1aBaTh TOUHBIE ONPEICIICHUS] OCHOBHBIX MOHATUN TEPMOJUHAMUKH;

- M300pakaTh Ha YepTeKe 3aBUCHMOCTH OCHOBHBIX TEPMOJWHAMHUYECKUX MApaMETPOB B
U30IIPOLIECCaX;

- pelaTh 3aJa4M Ha pacyeT KOJIMYECTBA BEUIECTBA, MOJISIPHON MAacChl C UCIOJIb30BaHUEM
OCHOBHOI'O YPaBHEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUM ra30B, ypaBHEHUs MeHzeneeBa-
Knaneiipona, cpeaHell KHHETMYECKOW HHEPrUM XaOTHYECKOIO JBMXKEHMSI MOJEKYl U
TEMIIepaTypbl, IMOBEPXHOCTHOI'O HATSKEHUS >KUIKOCTH U TapaMeTpoB YIPYIHX CBOMCTB
MaTepuasos;

- paccuuthiBath KII/l TemnoBbIX nBuraresneid, paboTy rasa, BHYTPEHHIOI SHEPIHI0 U
KOJIMYECTBO TEIUIOTHI B H30Ipoleccax M aauabaTHOM Ipolecce HAa OCHOBE IMEPBOro Haudajia
TEPMOJUHAMUKU;

- YATaTh U AHAJU3UPOBATH IPaQUKH, BEIPAXKAIOIINE CBSI3b MEXKIY TEPMOJIUHAMUYECKUMU
napamMeTpaMM U BBIYMCIATH paboTy ¢ MOMOIIBIO rpadiKa 3aBUCUMOCTH JAAaBJICHUS OT 00beMa;

- ONpENeNATh AKCIEPUMEHTAIbHO MapaMeTpbl COCTOSIHMS ra3a (TeMmmeparypy, o0beM u
JIaBJIEHUE), MOAYJb YNPYroCTH MaTepuana, Ko3((QUIMEHT MOBEPXHOCTHOIO HATSKEHUS
JKUJTIKOCTEH;

- TONB30BaThCcs  (pu3nuyeckuMM — mpubOOpamMM:  MCUXPOMETPOM,  TMIPOMETPOM,
TEPMOMETPOM, MEH3YPKOH, MAHOMETPOM;

- pemarh 3aJa4d BBICOKOTO M IOBBIIIEHHOTO YPOBHS CJIOXHOCTH IIO MOJIEKYJISIPHON
¢u3KKe U OJIMMITHAHbIE 3a]]a4H.

DopMbl 3aHATHH, UCIIONIB3YEMBIE ITPY N3YUEHUHN JAHHOTO pa3zelia:
- IEKIINOHHAaS;

- UHIUBUyajlbHas paboTa;

- rpymnmnoBas paboTa;

- MHAUBHUAYaJIbHAA KOHCYJIbTallWs,

- TpyIIIOBasi KOHCYJIbTALNS;

- KOHTpOJIbHAs paboTa;
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Tema 3.1. MoJiekyJIpHO-KMHETHYECKASI TeOPUs

Teopus. OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMUHETUUYECKOH TEOPHUM M UX OIIBITHBIE
obocHoBanusa. [uddysus u OpoyHOBCKoe ABIHKeHHE. B3aumojeiicTBHe aTOMOB W MOJIEKYJ
BemecTBa. Macca u  pasmepsl Moisiekyl. [locrosnHas ABoraapo. [lunamuueckue u
CTaTHUCTUYECKUE 3aKOHOMEpPHOCTU. BeposTHOCTh coObITHS. MUKpPO- U MakpOONHCaHHE
¢usnueckux cucreM. CpenHue 3HaueHHsS (U3MUECKUX BENUYMH. PacmpeneneHue Kak crocod
3alaHusl COCTOsiHMsS cucteMbl. Pacripenenenne MakcBemna u bonbumana. Oneir LlTepHa,
[leppena, Jlamepra. MneanbHblii ra3. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KHHETUYECKON
TEOpUHU HJEATBHOTO raza. TemmepaTypa u ee u3MmepeHue. AOCONIOTHBIA HYyJb TeMIIEpPaTyphl.
VYpaBHEHHE COCTOSTHUS UICATBHOTO ra3a Kak CJEJACTBUE OCHOBHOI'O YPaBHEHUS MOJEKYJISIPHO-
KMHETUYECKOM TEOpUH Ta30B M €ro 4YacTHbIE Cly4au JJId TOCTOSHHOW TeMIepaTypsl,
MOCTOSTHHOTO 00BheMa M TIOCTOSIHHOTO JIaBJieHus. PeanbHble Ta3pl. YpaBHeHne Ban-nep-Baanbca.
Cpennsis aymHa cBOOOAHOrO mpobera. ArperaTtHble COCTOSHHMS M (ha30Bble MEPEXOJIbl.
HacpiiieHHple 1 HEHACHIIEHHbBIE Napbl. 3aBUCUMOCTb JIABJIEHUS W IJIOTHOCTH HACHIIIEHHOTO
mapa OT TeMIlepaTypbl. 3aBUCUMOCTb TEMIEPATYPbl KHUIICHUS KUAKOCTH OT JaBJICHUS.
Kputnueckas temneparypa. @a3oBble epexo/ibl U Juarpamma cocTosiHUS BeulecTBa. [Iporecchl
KOHJIEHCAlUW M MCHAapeHHsi B IpUpOJIEe MU TexXHUKe. BnaxxocTs Bo3ayxa. Touka pochl.
[Tcuxpomerp. ['mrpomerp. CBoiicTBa MOBEPXHOCTU KHUAKOCTEH. [loBepXHOCTHasi H>HEprusi.
IToBepxHoctHoe HaTsxkeHue. CmauuBanue. Kanwuisipuele siBneHus. CTpoeHHE KpPUCTAIIIOB.
Anmzorporusi  KpuctawioB.  [lomumoppusamel.  MOHOKpHUCTAIUIBI M TOJHKPUCTAIUIBL.
[IpocTpancTBeHHas perieTka. JjeMeHTapHas sdeiika. Cummerpusi kpuctamioB. JledexTsl B
kpuctamax. OOpa3oBaHHE KPHUCTAUIOB B NPUPOAE M IONyYeHHE MX B TeXHUKE. CrocoObl
yIOpaBJiICHUS MEXaHMYECKHMM CBOWCTBaAMHU TBepAbIX Teil. [loHsATHE O KMIKUX KpHCTallIax.
Amopoubie Tenma. Jlebopmammu. Hanpsbkenne. MexaHW4yecKre CBOMCTBa TBEPIBIX Tell:
YIOPYroCcTh, IPOYHOCTh, IUIACTUYHOCTb, XpPYyHKOCTh. Jluarpamma pactspkeHus. CoznanHue
MaTepuaioB ¢ HEOOXOAUMBIMU TEXHUYECKUMU CBOMCTBAMHU.

Ilpakmuka. PacyeT MHKPOCKOMMYECKUX U MAKPOCKOIHMYECKHX IapaMeTpOB pealbHBIX
CUCTEM (CKOPOCTh MOJIEKYJI, TEMIIEPATypa, AABJIEHUE, KOJINYECTBO BEUIECTBA, YUCIIO MOJIEKYII).
Pemenne 3amau Ha ypaBHeHue MenaeneeBa- KianelipoHa u ra3oBble 3akoHbl. lIlocTpoenue
rpauKoB M30IPOLIECCOB M UX aHANU3. BbluncieHne mapameTpoB >KUIAKOCTEH M TBEPIBIX Tell
(Mmomyns IOnra, ymiuHeHus aeGOpMUPOBAHHOTO Tena, Ko3(duiueHTa MOBEPXHOCTHOIO
HATSDKEHUSI, BIQXKHOCTH BO3JyXa M Jp.). PellleHne KauecTBEHHBIX M pAacyETHBIX 3ajady Ha
KallWJIJISIpHBIE SIBIEHUS U (Da30Bble Iepexo/ibl, aHaIU3 (Pa30BBIX TUArPAMM.

Tema 3.2. Tepmoannamuka

Teopua. TepmoguHaMUYECKMl TOAXOA K M3YYeHUIO (PU3MYECKHX MPOIIECCOB.
TepMoauHamMuyecKkre mapaMeTpbl COCTOsIHUS Tena. BHyTpeHHss sHeprus tena. [lepBoe Havano
TePMOJUHAMHKHU. TepMOAMHAMHMYECKOE OmKcaHue (a30BbIX MEPEXOA0B, aHaIu3 (Ha30BBIX
MPEBPAIICHUI C YSHEPreTHYECKOW TOUKH 3peHus. PaboTa uaealbHOrO rasa TMpU HW3MEHEHUH
o0wvema. [IpuMeHeHHne TepBOro Hauvaida TEPMOIAMHAMHKHU K PA3TUYHBIM TEIUIOBBIM IpoIieccam,
COBEpIAEMBbIX HaJ HUICATbHBIM Ta3oM. AuabaTHBIA TMporecc. TenIoeMKOCTH Ta30B IpHU
MOCTOSSHHOM JIaBJICHMM U TIOCTOSSHHOM oObeMe. TemnoeMKocTh TBepAbIX Tel. TersioBbie
MamuHbl. [Tpunnun nevictBust teroBeix asuratenei. [ukin Kapuo. KITJ[ TenoBoro asurarens
Y IIyTHU €r0 MOBBIIIEHUA. [[BUraresb BHyTPEHHETO CTOPaHHUS.

[TapoBast 1 razoBast TypOuHBI. PeakTuBHBIC NBHUTaTead. XOJOAWIHHBIE MAmUHBL Poib
TEIUIOBBIX MAIIMH B Pa3BUTUU TEIUJIOOHEPTETHUKUA M TPAHCIIOPTA. TeIIoBble MAlIMHBI U OXpaHa
npupoasl. OOpaTtuMble W HeoOpaTUMbIe Tporecchl. HeoOpaTUMOCTh TETUIOBBIX TPOIIECCOB.
BTopoii 3aKk0H TEPMOIMHAMUKH U €0 CTATUCTUYECKUN CMBICIL.

Ilpakmuka. Pacder TepMOIMHAMUYECKUX MAapaMETPOB PEaTbHBIX CHUCTEM B Pa3IMYHBIX
COCTOSTHUSIX. TepMoAMHAMHUYECKUW aHanmu3 (a30BBIX MPEBpAlICHHH. DHEPreTUYecKue
COOTHOILLIEHUS TpHU HCIapeHUH (KOHACHCAlUHU), IUIABJICHUU (KpUCTAIM3alliK) BeEIecTBa.
[IprMeHeHne nepBoro Havajga TEPMOJAMHAMUKU K OMMCAHUIO IIPOLIECCOB HAJ UJICAIBHBIM ra30oM,
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pacyeT mapameTpoB Ta3a B 3Tux npoueccax. Berauciaenue KITJI TermmoBsix MamumH (B TOM 4HCIie
U WJIeaTbHBIX), PA0OTAIOMINX M0 Pa3TUYHBIM IUKIaM. KadecTBeHHbIE 3a1a4i HA BO3MOKHOCTh-
HEBO3MOXKHOCTb ~ CO3JJaHHSl «BEYHOTrO JBHraress». Pacuer »sddexTtuBHOCTH  pabOTHI
XOJIOAUJIbHBIX YCTaHOBOK.

2.4.5. Pazgen 4. D1eKTPOAMHAMHUKA

VYpoBeHb HpeabsSBICHHS MaTepHaia O00eCHeYMBAaeT YyYallMMCS BO3MOXKHOCTH DEIIaTh
3ala4YM IMOBBIIICHHOI'0 YPOBHA CJIOXHOCTH MW OSKCICPUMCHTAJIBHO HNPOBCPATH OCHOBHBIC
3aKOHOMEPHOCTH JJIEKTPUYECTBA M MAarHETH3Ma, a TaKXkKe KoJeOaTelnbHBIX M BOJHOBBIX
IPOILIECCOB.

Ooyuarmmuecst OyayT 3HATh:

- OCHOBHBIC TIIOHATHA OJICKTPUUCCTBA MW  MArHCTU3MaA!: SHGKTpI/I‘-IeCKI/Iﬁ 3apsn,
JNEKTPUYECKOE U MAarHUTHOE IOJIsl, HANpsKEHHOCTh, Pa3HOCTb MOTEHIUAJIOB, HAIpsKEHUE,
ANEKTPOEMKOCTh, JAMAIEKTPUYECKAsT MPOHUILIAEMOCTh, cTOpoHHUE cuiabl u IJC, MarHuTHas
UHAYKIHSI, MArHUTHBIN IOTOK, MAarHUTHAsI IPOHULIAEMOCTb, HAIIPSDKEHHOCTh MAarHUTHOTO TOJIS.

OOyyaromuecsi 0yayT ymeThb:
- IMpaBUJIbHO OIIMCHIBATh u OOBICHSITH OCHOBHBIC SIBJICHUSA nu IMPOLCCChI
JIEKTPOJMHAMUKH, 1aBaTh TOUHBIE OIIPEICIIEHUS] OCHOBHBIX MOHATUN 3JIEKTPOMAarHeTU3Ma.

®opMbl 3aHATHIA, UCTIOIBb3yEMbIE PU U3YUYEHUH JAHHOTO pa3jena:
- JICKI[IOHHA,

- UHIUBUyaIbHas paboTa;

- rpynmnoBas padora;

- UHIUBUyaJbHasl KOHCYJIbTALIUS;

- TPYMNIOBasi KOHCYJIbTAIIMS;

- UTOTOBBIH TECT.

Tema 4.1. duexkTpudeckoe moJie

Teopusi. 3akOH COXpaHEHHUS! SJIEKTPUUYECKOTO 3apsga. ToueyHbI W pacrpenesieHHbIN
3apsanel. 3akoH Kynona. Onektpuueckoe mnose. HanpsbxkeHHocTh. JIMHMM HampsyKEHHOCTH.
DOneKTpuueckoe IoJ€ TOuYedHbIX 3apsanoB. OpHoponHoe 3nekTpuyeckoe mose. IloTox
HaNpPsDKEHHOCTH dJIEKTpUUecKoro mnoisisd. Teopema I'aycca m ee IpUMEHEHHME Ui pacueTa
JJEKTpUYECKUX Mosiel. PaboTa 31eKTpuyecKoro mnosis npu nepemenieHnn 3apsaos. [lorenuann.
Hanpsokenne. CBsi3b MKy HalpsKEHUEM M HANPSKEHHOCTBIO. [IpOBOJHUKY B 2JIEKTPUUECKOM
nojie. DJEKTpUYECKas €MKOCTb. OJIEKTpUYECKass €eMKOCTb IUIOCKOTO  KOHJEHCcaTopa.
JudnexkTpudeckas NPOHMIIAEMOCTb. OJHEPrUsl JJeKTpudeckoro nousd. IlmoTtHocTs 3Heprum.
I[I/IC)J'IGKTPI/IKI/I B JJICKTPUYCCKOM II0JIC. Mexanuzm nmoJrsipu3alu JU3JICKTPHUKOB. 3H€KTpeTI>I nu
cerHeTodeKTpukH. [Tbe30anexrpuueckuit 3ppexT u ero ucroab30BaHUE B TEXHUKE.

Ilpakmuxa. PelieHne KaueCTBEHHBIX 3a/lad [0 AJIEKTPOCTaTUKE (dIEKTpHU3alus,
npoBojsIIre cepbl), 0OBACHEHHE HAOMIOJAEMBbIX AJIEKTPUUYECKUX sBIeHUH. Pacder cuibl
B3aMMOJEHCTBUS DJIEKTPUUYECKUX 3apsoB, €MKOCTH, 3apsdja W DJHEPruM KOHJAEHCATOopa.
[Toctpoenne rpaguKOB 3aBUCUMOCTEH AIIEKTPUYECKHX IapaMeTPOB 3apsHKEHHBIX Tel OT
KOOpJIHAT.

Tema 4.2. 3aKOHBI TOCTOSTHHOI'0 TOKA

Teopus. YcnoBusi CylIECTBOBaHUS IMOCTOSHHOTO TOKa. CTalMOHApHOE AJIEKTPUYECKOE
nosie. OJNEKTPUYECKHME LEeNu C TMOCIEAOBATeIbHBIM M MapaUleIbHbIM  COEAMHEHUSMU
MIPOBOJIHUKOB. DJIEKTPOABIOKYIAs cuja. 3akoH OMa Jyisi HEOJHOPOHOTO YYacTKa LEMH W s
nonHoi nenu. [IpaBuna Kupxroda. Pacder pa3BeTBIEHHBIX dJEKTPUUECKUX IENEH, CMEIIaHHBIX
coeMMHEHUI TTPOBOAHUKOB. IIIyHTHI ¥ MOMOJHUTENBHBIE COMPOTUBIEHUA. PaboTa 1 MOIIHOCTH
ToKa. 3akoH J[koynsa-Jlenna.
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DJIEKTpUYECKMd TOK B MeTaiax. OCHOBHBIE TIOJIOKEHHUSI JJIEKTPOHHOW TEOpUHU
MPOBOJIUMOCTH MeTauioB. CKOPOCTh YHMOPSIIOYEHHOTO JABMKEHHS AJIEKTPOHOB B MPOBOJAHUKE.
3aBUCUMOCTh COIIPOTHUBIIEHHSI OT Temmneparypbl. CBEpXIpPOBOAUMOCTb. DJIEKTPUUYECKHM TOK B
MOJIyIPOBOJIHUKAX. DJIEKTpUYECKasi MPOBOJUMOCTb IOJYIPOBOJHUKOB U €€ 3aBHUCHUMOCTb OT
Temneparypbl U ocBemieHus. CoOCTBEHHass M MPUMECHAsT MPOBOJUMOCTH IOJIYIPOBOIHUKOB.
Tepmo- U (POTOPE3UCTOPHI. DINEKTPOHHO-ABIPOUHBINA Mepexo. [lomynpoBOAHUKOBBIA JHO.
Tpansucrop. IlpumMeHeHrne MOIYIPOBOIHUKOBBIX NpubOOpoB. Tpurrep kak siemeHT DBM.
WuTerpanbHble CXEMbl. OJJEKTpPOHHAs SMUcCCHs. BosbT-ammnepHas XapakTepUCTUKA JHOJA.
DJIEKTPOHHBIE TyYKH W WX CBOMCTBA. DJIEKTPOHHO-ITy4YeBas TPyOKa. DJIEKTPUUYECKHH TOK B
pacTBopax M pacijiaBax 3JIEKTPOJUTOB. 3aKOH 3JeKTpoiu3a. OmpenenaeHue 3apsiaa 3JIeKTPOHa.
[IpuMeHeHne 3JIeKTpOoau3a B TEXHHUKE. DJIEKTPUYECKUMH TOK B razax. HecamocrosTenbHbIl U
CaMOCTOSITENIbHBIN pa3psibl B razax. Buael camMocToaTenbHOro paspsjaa (TJICHLui, HCKPOBOH,
KOpPOHHBIN, nyroBoi). Ilonstue o muasme. MI'J[-reHeparop. DIEKTPUUECKUA TOK B BaKyyMe.
BakyymHbIi 1uoa 1 TpuoJ. DaeKTpoHHO-ITydeBas Tpyoka. Oneir Hodde-Mumnnkena.

Ilpakmuxka. Pacder cOpOTUBIEHUS MOCIEA0BATEIBHOIO, NapaIEIbBHOIO U CMEIIAHHOT O
COCIMHEHUSI MPOBOAHUKOB. BpIunciieHHe NajeHUsT HANpPSDKEHHS, CUJIbI TOKA, BBIJIEISEMOMN
MOIIHOCTH B LIETIH TOCTOSIHHOTO TOKa. PacdeTr cnokHBIX 1ieneil ¢ momouisio npasuin Kupxroda.
[Toctpoenne u aHaiuM3 BOJIbTA-aMIEPHBIX XapaKTEPUCTUK PE3UCTOPOB, pPacTBOPOB U
MOJIYITPOBOJIHUKOB.

2.4.6. Paznea 5. MaTtemaTnka B (pu3nvecKuX nmpoueccax.

VYpoBeHb NpeabsBiIeHHUs MaTepraia 00eCeynuBaeT yyaluMcsl CTPOUTh MaTeMaTHUECKUe
MoJenu (U3UIECKUX MPOIECCOB, a TAKXKE IMOIy4aTh HEOOXOIMMBIE 3HAYCHUS M 3aBHCHMOCTH
(GHU3MYECKUX BEIUYMH, TOCPEACTBOM PEIICHHS PA3INYHBIX ypaBHEHH, HEPABCHCTB M aHAIM3a
rpaduKoB.

OOy4arommecsi OyayT 3HATh:
- OCHOBHBIC COOTHOIICHHA B TPCYTOJbHUKC H TPUTOHOMCTPHUYCCKUC TOXKIACCTBA,
(bopMyIIbl IPUBEIEHUS U 3HAYCHUS] TPUTOHOMETPUYECKUX (PYHKIUI [T pa3InyHbIX YIJIOB;

- cBOMcTBa JIorapu(MUYEecKoi U MoKa3aTeIbHON (QYHKLIUHU U UX IpaduKy;
- METO/Ibl PEIICHUs JIOTapU(PMUUIECKUX U NTOKa3aTeIbHbIX YPaBHEHUN (HEPaBEHCTB);

- IOHSTHUS TIPOU3BOAHOMN U MIEPBOOOPA3HOM;

- OCHOBHbIE (opMyIIbI T (DHepeHTUPOBaHHS U HHTETPUPOBAHMUS.

Oolyuarouuecst OyayT yMeTh:
- TpeoOpa3oBbIBATh TPUTOHOMETPHUUECKHE BBIPAKEHHUS U BBIPAKEHUS, COJAEpIKAIIUE
aorapudmsl;

- pemarh MNPOCTEHIINE TPUTOHOMETPUYECKHE, IMOKa3aTeIbHbIE U JorapupMUUYECKUE
YPaBHEHUS U HEPABEHCTBA;

- HaXOJUTh MPOU3BOJHYIO, a TAKXKE MPOMEXKYTKH 3HAKOIOCTOSHCTBA U MOHOTOHHOCTH
pa3INyYHbIX QYHKIUI;

- p€IIaTh SKCTPEMAJIBHEIC 3aJa4 METOAAMU MaTEMAaTUYCCKOT'O aHaJIn3a,

- HaXOJIUTh NIEpBOOOpa3HyI0 (MHTErpai) pa3IuyHbIX 2JIEMEHTAapHbIX (PYHKUMN U TUIOMIAIb
KPUBOJIMHENHOM TpPaIleLUH.
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®opMbl 3aHATHIA, UCTIOIb3yEMbIE MPU U3YUYEHUH JAHHOTO pa3jena:
- JIGKIITMOHHAS;

- IPAaKTUKYM I10 PEIICHHUIO 3/1a4;
- naboparopHas paboTa,

- MHAMBUYyaJbHAA paboTa;

- rpymnmnoBas padoTa;

- MHAUBHUAYyaJIbHAasA KOHCYJIbTallUs,
- TPyIIIOBAsk KOHCYJIbTALIU;

- KOHTPOJIbHBIN TECT.

Tema 1.4. Tpuronomerpus

Teopus. I'paduxu Tpuronomerpuueckux ¢(yHkiuil. OOpaTHble TPUTOHOMETPUYECKUE
¢ysknun. TpuroHoMmerpuyeckue ypaBHEHHUS. Buabl TpUTOHOMETPUYECKHX YypaBHEHUH,
OCHOBHbIE MeToJbl uX peuieHus. OTOop kopHeW. 3amuch peuieHus. TpUrOHOMETpUYECKHe
HEPaBEHCTBA.

IIpakmuxa. Iloctpoenue rpapukoB TpuroHomerpudeckux ¢yHkuuid. IIpeobpazoBanue
BBIDOKEHUH,  coaepKammx  oOpaTHble  TpUrOHOMeTpuueckue  (yHkimu.  Pernenue
TPUTOHOMETPUUYECKMX YpPaBHEHHUH M HEPABEHCTB pazIuuHbIMU MeroaaMu. OTOop KopHen
TPUTOHOMETPUUECKUX YPAaBHEHUH.

Tema 1.5. Jlorapudmuyeckas u nmoxkasareJbHass pyHKIIUA

Teopus. TlokazarenbHass QyHKIHS U ee cBoiicTBa. Jlorapudmel, cBoiicTBa morapumoB.
Jlorapudpmuueckast ¢yHkuss U ee cBoicTBa. IloreHuupoBaHue u JorapugMupoBaHUe.
Paznuunble cnocoObl pelieHus: MoKa3aTreabHbIX M JIOTapU(PMUUYECKUX ypaBHEHUN. YpaBHEHUS,
CBOJIIMECS K TIOKA3aTEIbHBIM U

norapumuueckuM. Cucremsl ypaBHeHui. HepaBeHcTBa, copepxkaliye nokasareabHble U
Jgorapupmuueckue GpyHKIuH.

Ilpakmuka. TlpeoOpa3zoBaHue BbIpOXECHHH, coaepkamux Jorapudmel. Pemenue
NOKa3aTeJdbHBIX  YpaBHEHMH W HepaBeHCTB. HaxoxaeHue  o0inacTu — omnpeesieHus
jorapumuueckux ypaBHeHull. Pemienue norapupmMudeckux ypaBHEHUNM U HEpaBeHCTB. MeTon
paunoHanu3anuu. Vcnonap3oBaHWE CBOMCTB (YHKUMH MNpU peIIeHUH JIOTapu(PMUYECKHX U
MOKa3aTeNbHBIX YpPaBHEHUH W HepaBeHCTB. CuCTEeMbl MOKa3aTeNbHBIX W JOrapu(pMHUUECKUX
YPaBHEHUM.

Tema 1.6. [IpousBoanas

Teopusa. CxopocTb NpoTeKaHus mporecca. MrHoBeHHas ckopocTb. KacartenpHas
rpaduky dbyukuuu. [lonsartue o npenensHom nepexoae. [Ipeaen, ero cBoiicTBa, 3amevaTesbHbIC
npeznensl. [IpousBonnas. Auddepenuman. HenpepoiBHOCTS M TuddepeHIMPYyeMOCTh (HyHKIMMA.
[IpaBuna BblUMCHEHHS NPOM3BOAHBIX. [IponsBojaHble pa3iauuHbiX GyHKUUA. Bropas
IIPOU3BOJHAS; €€ MEXaHMYeCKUH cMmbIcl. IIpon3BoaHBIE BBICHIMX MOPSAIKOB. YpaBHEHHUE
KacarenbHOUW K rpaduky (yHkiuu. [IpmioxeHne mpou3BOAHONW K HCCICIOBAHUIO (DYHKIIHM.
HccnenoBanue GpyHKIIMM Ha MOHOTOHHOCTb. JlocTaTouHoe yciaoBue s3kcTpemyMma. Haubonbiee u
HauMeHbIllee 3HaUeHUs (PYHKIIMU Ha IPOMEXYTKe (KOHEYHOM U OeckoHeuHOM). Mcnonbs3oBanue
POM3BOIHON B (PM3UUECKUX 3a/1auax.

Ilpakmuxa. Pemienue 3ajay Ha HaxokJeHue mnpeaenoB. HaxoxaeHue NpoOU3BOIHBIX
IPOCTBHIX U CIIOKHBIX (DyHKIMIA. Pemenue 3anau Ha uccnenoBanue GyHKIUHA HA MOHOTOHHOCTb.
Pemenne 3amau Ha HaxokJIeHue sKcTpeMyMoB (yHkuuid. Haxoxaenue acuMnrToT rpadukos.
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Pemrenne 3aJa4 Ha HaXOXICHUC HauOOJIBIIEr0 ¥ HAUMEHBIIIETO 3HAUCHHUS (bYHKHI/II/I Ha OTPE3KE,
pCICHUC 3ala4 HAa OITUMU3AIHIO.

Tema 1.7. UuTerpan

Teopus. IlepBooOpasHas u ee cBoiictBa Heompenenennslii wuHTerpan. IlpaBuna
HAXO0XJIEHUS MEpPBOOOpA3HbIX, HEMOCPEICTBEHHOE WHTEIPUPOBAHUE, HHTETPUPOBAHHUE [0
yacTsM, mojictaHoBka. [lnomans kpuBonuHeHOM Tpaneuuu. OnpeaesieHHbId UHTErpal U €ro
cBorictBa @opmyna Hrerortona-JleliOnuna. I[IpuOnamkeHHOE BBIYHMCICHHUE OINPEISICHHBIX
uHTerpanoB. llpunoxxenus uHTerpanoB. Brluucinenue miomianeid 1 00bEMOB F€OMETPUUECKUX
¢uryp. Ucnonb3oBanue uuTerpaia B (PU3MUECKUX 3a7auax.

Ilpakmuxa. Pemenue 3a1a4 Ha HaXOXXICHUE NepBOOOpazHoil. HaxoxxaeHne nHTerpaios
pa3IMYHBIMM MeTOJaMu. PenieHue 3a1a4 Ha BBIYMCIICHUE IUIOIIAIN KPUBOJIMHENHON Tpallelny,
Ha HaxoXJIeHHe OOBEMOB TeoMeTpuyeckux Tell. Pemienune ¢u3mveckux 3anad Nmpu HOMOIIH
MHTErpaa.

2.4.7. Pazgen 6. D1eKTPOAMHAMHKA

VYpoBeHb NpeIbsBICHU MaTepraia 00eCIeYnBaeT yYaliMCs perarh 3a1a4u

IOBBIIICHHOTO YPOBHA CJIOXHOCTH W OKCICPHUMCHTAJIBHO MPOBCPATH OCHOBHBLIC
3aKOHOMEPHOCTH JJIEKTPUYECTBA M MarHeTH3Ma, a TakkKe KoleOaTeNbHBIX M BOJHOBBIX
IPOLIECCOB.

OOy4arommecsi OyayT 3HATh:

- OCHOBHBIC ITOHATHA TCOPUHU DJICKTPOMAIHUTHBIX KoieOaHui U BOJIH: OJICKTPOMAaruuTHasA
UHAYKIUS; CAMOMHAYKLUS, HWHAYKTUBHOCTb, CBOOOJHBIE U BBIHYXKICHHBIE KOJEOaHUS;
KOJIeOATeNbHBI  KOHTYp; TEPEeMEHHBI TOK; PpE30HAHC, OJJEKTPOMAarHUTHAs  BOJIHA;
uHTepepeHIysl, AUcnepcus, TG PaKLIys, MOIIPU3ALHs TIEKTPOMAarHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI 3JIEKTPUYECTBA W MarHeTusMma: 3akoH KyiioHa, 3aKOH cOXpaHEHUS
3apsna, 3akoH Oma /I HeOJHOPOAHOM U MOJTHOM 1ierH, npaBuia Kupxroda, 3akon buo-Casapa-
Jlamnaca;

- OCHOBHBIC 3aKOHBI TCOPUHU IJICKTPOMATIHUTHBIX KOJICOAHMM W BOJH: 3aKOH
BJIGKTI)OMal"HI/ITHOI\/'I HUHOYKIOWUA, 3aKOHBI OTpaXCHUA, IIPCIOMIICHUS u MOTJIOICHUA
SJICKTPOMATrHUTHBIX BOJIH, TOCTYJIATBI TCOPUHN OTHOCHUTCIIBHOCTH,

- CyTh OCHOBOIIOJIATAIOIINX OIBITOB JJEKTPOAMHAMUKH: ONBITOB PpaHKiInHA, BOIbTHI,
Kynona, Oma, Ammnepa, @apanes, ['epua;

- BO3MOJKHOCTU IIPAKTUYECKOIO IPUMEHEHUs SBJIIEHUM U 3aKOHOB JJIEKTPOIMHAMMKU:
AIIEKTPOU3MEPUTEIbHBIE TPUOOPHI, MarHUTHAsl 3allCh 3BYKa, 3JEKTPOHHO-IIyuyeBas TpyOkKa,
MIOJIYIIPOBOJHUKOBBIN U0/, TEPMOPE3UCTOP, TPAH3UCTOP, TEHEPATOP IIEPEMEHHOI0 TOKA, CXeMa
paauroTeneoHHON CBsI3U, UHIYKIIMOHHAs CBapKa, TpaHC(HOPMaTOPHI;

- OCHOBHBIC M3MEPHUTEIIbHBIC MPUOOPHI AIEKTPOIMHAMUKHU: OCIHIUIOTpad, MyJIbTUMET,
TEPMOPE3UCTOP;

- MCTOBI pCIICHUA OJIMMIINAIHBIX 3a/1a4 10 JJICKTPOAUHAMUKE.

Oo0yuawmmuecs OyAyT yMeTh:
- IMpaBUJIBHO OIIMCBhIBATH n 00BACHSITH OCHOBHBIC SIBJICHUS n IMPOICCChI
AIIEKTPOAUHAMUKH, JaBaTh TOYHBIE OMPEICTICHIS OCHOBHBIX MOHSATHI 3JIEKTPOMArHeTu3Ma,
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- pemaTh 3a1a4v Ha 3aKOH COXPAHEHMs DJIEKTPUYECKOro 3apsiaa, 3akoHbl Kynona, Oma,
npaBuwia Kupxroga, JleHna, 3aKoH 3J1IeKTpOMarHUTHON MHIYKLMHU; HA JABIKEHHE U paBHOBECHE
3apsOKCHHBIX YaCTHIL B 3JIEKTPUYECKOM U MarHUTHOM IOJIAX;

- BBIYMCIATH HANPSKEHHOCTb, HAPSXKEHHUE, CHUIIy TOKa, pabOTy 3JEKTPUYECKOro IOJs,
JIEKTPOEMKOCTb, MarHUTHYIO MHAYKIMIO, cuily JlopeHua, cuiny Amnepa, a Takke MapameTpsl
K0J1e0aTeIbHOT0 KOHTYpPA U 3JIEKTPOMAarHUTHOM BOJIHBI,

- I/I306pa)KaTI) N YUTaATh SJICKTPUYCCKHUEC LCIIHU, 3aBUCUMOCTH OCHOBHBIX

rapaMeTpoB KoJjiebaTeaIbHOro KOHTypa OT BPEMEHH;
- CTPOUTH BEKTOPHBIE IUArPaMMBbI 3JIEKTPUUECKUX KOJICOAHUI;

- OMpEeNeNATh IKCHEPUMEHTAIbHO MapaMeTpbl SJEKTPUUYECKUX LeMNel, MPOBEpsATh HX
WCIIPAaBHOCTh; M3MEPATh IMapaMeTphl AJIEKTPUUYECKOTO W MAarHUTHOrO TOJIeH; MojydaTh Ha
ocuuiuiorpade KapTHHY JIeKTpUUecknX Konedanuit u purypsl Jluccaxy;

- T[ONB30BaThCcs  (PU3MYECKMMH  MpUOOpaMH:  aMIEpPMETPOM,  BOJIBTMETPOM,
MYJIbTUMETPOM, OCLUIIIOrpadoM, TeHEPATOPOM IEKTPUUECKUX CUTHAJIOB,;

- pelaTth 3aJa4yu MO 3JEKTPUUECTBY, MAarHETU3MY, KOJEOAHUSM MOBBILIEHHOIO YPOBHS
CJIO’)KHOCTH Y OJIMMITMAHBIC 3a7a4H.

®opMbl 3aHATHIA, UCIIOJIB3YEMbIE IPU U3YUYEHUU JAHHOT'O pa3jena:
- JIeKIIMOHHAas;

- UHAMBHyaJbHAs PaboTa;

- rpymnmnoBas padoTa;

- UHMBUyaJIbHAsI KOHCYJIbTAIHS,
- TPYHIIOBast KOHCYIbTAIUS;

- UTOTOBBIH TECT.

Tema 2.1. MarauTHOe moJie

Teopus. MarHuTHOe€ B3aMMOJICUCTBME TOKOB. MarnutHoe mnosie TOKa. MarHutHas
UHAYKUMA. JIuHUM MarHUTHOM WMHIAyKuMH. MarHuTHbeli notok. Cuna Awmnepa. Ilpuninun
JEUCTBUSI AJICKTPOU3MEPUTENBHBIX MPUOOpoB. ['pomkoroBoputens. Cuna Jlopenma. [[Bukenue
3JIEKTPUYECKUX 3aps/IOB B AJIEKTPUUYECKOM M MArHUTHOM MOJSAX. YCKOPUTENIH 3apsSKEHHBIX
yacTull. Macc- cnektporpad. MarHuTHbIE CBOWCTBA BEIIECTB. JIEKTPUUYCCKUN JBUTATEIH
ITIOCTOSIHHOTO TOKA.

Ilpakmuka. BeryuciieHre WHIYKIIUA MarHUTHOTO TIOJISL JUTSl Pa3IMYHON KOH(UTYpaIuu
NpoBOJHUKOB. Pacuer cunbl Amnepa u JlopeHua, mapaMeTpoB TPAEKTOPUH 3apsHKEHHBIX YaCTHUIL
B MarHUTHOM ImoJje. KadecTBeHHOE onucaHue SIBICHUM, CBA3AHHBIX C MAarHUTHBIM TIOJIEM B
BEILIECTBE.

Tema 2.2. DJIeKTPOMATHUTHAS UHAYKIUSA

Teopus. SBnenue snexrpomarHuTHOW wuHAyknuu. O[C wunaykumu. HMHaykuuoHHOE
JJNIEKTPUYECKOE ITOoJIe. 3aKOH JJIEKTpOMarHuTHoW wHAyKuuu. IlpaBuno Jlenma. Buxpesoe
ANIEKTPUYECKOE TMoJie. DIEKTPOJMHAMUYECKH MHKpodoH. CaMOMHIyKIMsS. WMHIYKTHBHOCTS.
BnusHue cpeapl Ha HWHIYKTHMBHOCTb. OHEprusi MarHuTHoro mojs. I[ImoTHoOCTe 3Hepruu.
OTHOCHUTENBHOCTD DIEKTPUYECKOTO M MAarHUTHOro nojei. ILIoTHOCTh 3HEprum MarHUTHOIO
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NoJisl. DIEKTPUYECKHI TeHEepaTop

MIOCTOSIHHOTO TOKa.

Ilpakmuxa. PenieHne KayeCTBEHHBIX W PACUETHBIX 3a7ad IO 3JIEKTPOMArHUTHOM
uHAaykuuu. Beruncnenne D/IC caMOMHAYKIMH, S3HEPTUM 3apsDKEHHON KaTyIIKM U MarHUTHOTO
TOJIA.

Tema 2.3. DiieKTpOMarHuTHbIE KOJIeOaHUS U BOJHbI

Teopusa. KonebarenpHoe nBUXKEHHE U KosiebaTenbHas cuctema. CBoOOAHbIE KOJeOaHus B
UJeaTbHBIX KoJeOaTenbHBIX cHucTeMax. [ apmoHuueckue Kosebanus. Ilepuwon, wacrora,
ammuntyaa, (asa rapmonumdeckux konebanuid. I[lpunuun cynepnosunuu. I['paduueckoe
NpeJCTaBICHUE TapMOHUYECKUX Koyiebanuil. Clio)keHHWEe TapMOHMYECKHX  KOJICOaHHIA.
Bextopubie nuarpammbl. Herapmonuueckue konebanus. CBOOOJHBIE 3JIEKTPOMArHUTHbBIE
Kosebanuss B KoHType. llpeBpamienue sHeprum B KoiebaTenbHOM KoOHType. CoOcTBeHHas
yacToTa KoyieOaHMl B KOHType. 3aTyXawllue OJJeKTpudyeckue KosebaHus. AHanorus
AIIEKTPOMArHUTHBIX U 3JEKTPUUECKUX KoseOaHuid. ABTokonebanus. ['eHepaTop He3aTyXaroUmmx
KosneOaHuil (Ha TpaH3ucTope). BeiHyX/eHHbIE dNeKTpuueckue konedanus. [lepemMeHHBIH TOK.
I'eneparop nepemeHHOro Toka. JlelCcTByrone 3Ha4eHNs HANPSKEHUA U CUJIbI TOKA. AKTUBHOE,
€MKOCTHOE U MHIYKTUBHOE CONPOTUBIICHUS. 3aKOH OMa JIJIsl 3EKTPUUECKOM LIeNu EPEMEHHOTO
Toka. Pe3onanc HampspkeHHd M TOKOB. CriocoObl TOJMyYeHHsST HETAPMOHUYECKHX KOJEOaHMIA.
Tpancdopmarop.

DNEeKTPOMarHuTHOE 1oJie. DJIEKTPOMAarHUTHbIE BOJIHBI U CKOPOCTb X PAaCIpPOCTPaHEHUSI.
VYpaBaenue BonHBL. OTpaxeHue, HpeaoMieHHe, UHTepdepeHIus, AUPPAKIKs, MOISIPU3AIHI
AJIEKTPOMAarHUTHBIX BOJIH. DHEPIUsl 3J€KTPOMAarHUTHON BOJIHBI, OOBEMHAs MJIOTHOCTh SHEPTUU
BosiHbL. M300petenue panno A.C. [TonossiM. [Ipunimun pannoteneoOHHON CBSI3U, MOIYJISLUS U
nerektupoBanue. Ilpocreiimmii paguonpueMuuk. Pannonokamus. TeneBunenue. PasBurue
cpenacTs cBs3u B Poccun.

[TocTynarel Teopuu OTHOCHUTENBHOCTH OWHINTeHHA. OCHOBHBIC CIEICTBHS TEOPHUHU
OTHOCHUTEJIBHOCTH M HX OJKCIIEpUMEHTalbHasg MpoBepka. CKOpOCTh CBeTa B BaKyyMe Kak
IIpeeNIbHAsl CKOPOCTh Ilepefadu curHana. VMImynec, 3HEpruss M Macca B PEIIATUBUCTCKON
JTUHAMUKE.

Ilpakmuka. TlocTpoeHHE BEKTOPHBIX JUarpaMM >JEKTpUuYecKux kosiebanuid. Pacuer
[IapaMeTpoB ILENHM IEPEMEHHOr0 TOKa (EMKOCTHOIO W MHJIYKTUBHOIO COINPOTUBIEHUN U
MOIIIHOCTH MEPEMEHHOT0 TOKa). Penenne 3aaay 1o 3J1eKTPOMAarHUTHBIM KOJIEOaHUSM U BOJIHAM,
pacuer ko3dduuuenta Tpancpopmanuu. KadecTBeHHOe M 4YMCIEHHOE omnucaHue 3(PQeKToB
TEOPUH OTHOCUTEIBHOCTH.

2.4.8. Paznen 7. Ontuka. KBantoBasi u siiepHasi pusuka

VYpoBeHb MpenbsABICHMS MaTepuaiga oOecreurMBaeT yyalluMcsl pemliarth  3ajlauu
MOBBILIEHHOTO YPOBHS CI0KHOCTH U DKCIIEPUMEHTAIBHO MTPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTH
ONTHUKH, aTOMHOM (PU3UKHU M PU3UKU aTOMHOTO S7pa.

OOyuarommecsi OyayT 3HATh:

- OCHOBHBIC IIOHATHUA OITUKH: CBET, JIMH34, 3C€PKajI0, MHHUMOC U HeﬁCTBHTeHBHoe
u3o0pakeHue; MHTepPepeHrs, Tudpakuus U NOIIpU3alMsl CBETa; AU(PaKIMOHHAs PEelIeTKa,
30HHAS TUTACTHHKA,

- OCHOBHbBIE TMOHSTHS KBAaHTOBOW (DU3MKHU: TEIUIOBOE M3JIy4YeHHE, aOCOIIOTHO YEpHOE
TENO, KBaHT, (OTOH, (OTOIPPEKT, CTAIMOHAPHOE COCTOSHUE, H30TOI, KBAaHTOBAaHHE U
JTUCKPETHOCTh, N1eOpoiliieBckasi JUIMHA BOJHBI, SIIPO, HEHUTPOH, MPOTOH, SJAEPHBINM peakTop,
CYETUHK U JAETEKTOP YaCTHULl U JIp.;
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- OCHOBHBIC 3aKOHBI ONTHKH: 3aKOH OTPAKEHUS M MPEIOMIIEHUS CBETa, ypaBHEHHUE
TOHKOM JUH3BI H cepudyeckoro 3epkaia, YCIOBHE MAaKCHMyMOB ¥  MHHHUMYMOB
uHTephEepEeHIIMOHHOW W JaudpaKIMOHHONW KapTWHBI, 3aKoH byrepa- JlamGepra-bepa, 3akon
Mauoca;

- OCHOBHBIC 3aKOHBI KBAaHTOBOM (u3uku: 3akoHbl Buna n Credana- bonpimana, 3aK0HBI
CroneroBa u ypaBHeHHe DiHIITeHHA 1 (hoTodddekTta, moctynarsl bopa, rumoresa ne bporis,
COOTHOILIEHHE HeomnpeaeneHHocTel [eii3zenOepra, 3aKoH paJMOAKTUBHOTO pacraja, MpaBHiia
CMEUIEHUS ITPU PAIMOAKTUBHBIX U3ITy4YCHHUSIX;

- CYTh OCHOBOIIOJIAralONIMX OIBITOB ONTHKH U KBaHTOBOW (H3HMKH: ONMBITOB HBIOTOHA,
Onra, ®penens, Pesepdopna, Komnrona, Cronerosa, Jlebenesa u ap.;

- BO3MOXXHOCTH MPaKTUYECKOr0 MPUMEHEHUS SBJICHUM U 3aKOHOB ONTHUKUA M KBAaHTOBOMU
GU3MKA: OYKHM, TPOCBETIAIONIAsl ONTHKA, Teneckor, ¢otodnement, I13C-marpuia,
CIIEKTPAJIbHBIN aHaJIN3, aTOMHAsI SJIEKTPOCTAHIM, JIydeBasi Tepanus u ap.;

- OCHOBHBIC H3MEpUTEIbHBIC NPHOOPH ONTUKM M KBAaHTOBOW (DU3UKHU: TOJSPOH]I,
pedpakrometp, crekTporpad, audpakuuoHHas peuieTka, (HOTOIIEKTPOHHBIA YMHOXKHTEIb,
¢doropesucrop, cueruuk I'eirepa;

- MCTOABI pCHICHUA OJIMMIIMAHBIX 3a/1a4 I10 OIITUKEC U KBAaHTOBOM (1)I/I3I/IK€.

Oo0yuaromuecst OyayT yMeTh:
- TPaBUJIBHO OIMCHIBATh U OOBSCHATH OCHOBHBIC ONTHYCCKUE W KBAHTOBBIC SBJICHUS W
MpoHeCChl, 1aBATb TOYHLIC OIMMPCACIICHUA OCHOBHBIX HOHATHUH OIITHKU U aTOMHOU (1)I/I3I/IKI/I,

- pemiath 3ama4d Ha 3aKOHBI (PoTOd(PdeKTa, 3aKOHBI BOJHOBOH H TI'€OMETPHYCCKOMN
OITHUKH, 3aKOH PaJIMOAKTUBHOTO pacraia;

- BBIYUCIATH IApaMeTPbl ONTHUYECKUX CcUCTeM ((OKYyCHOE pacCTOsHUE JIMH3BI,
yBEIMYEHUE H300pakeHUs, TOJIIMHBI IUIEHOK), aTOMHBIX COCTOSHUHM (paauychl OpOUTHI U
CKOpOCTB 3JIEKTPOHA, pab0oTa BBIX0O/A AJIEKTPOHA) U SIIEPHBIX peakluil (BblIenseMas TeroTa);

- CTPOMTD XOJ JIy4ei B ONTHYECKUX CUCTEMaX, N300pakaTh

1 AU(QPaKIMOHHBIE CXEMBI, @ TAKXKE SHEPreTUUECKHE YPOBHU aTOMa;

- TIPOBEPSTH DKCIEPUMEHTAIBbHO 3aKOH Mairoca, 3aKOH IPEIOMIIEHUS U OTPAKEHUS
cBeTa, 3akoH byrepa-JlamOepra-bepa; momydars HHTEppEpEeHLUMOHHbIE M AUPPAKIMOHHBIC
KapTUHBl IO Pa3jIM4YHbIM CXEMaM W ONPEAENATh U3 HHUX IapaMeTpbl OTPAXKAIOIHUX U
IPOIMYCKAIOIMIUX CHCTEM, ONpENeNsiTh (OKYCHOE pacCTOSHUE JIMH3bI; HaONII0[aTh arOMHbIE
CIEKTPBI;

- TIOJIb30BaThCs (PU3NYECKUMHU MPUOOpPAMU ONTUKU U KBAHTOBOH (DM3HMKHU: MOJISPOUIOM,
pedpakromerpoM,  crnekrporpadoM,  TUGPAKIMOHHON  pemeTkoil,  (OTOIEKTPOHHBIM
YMHOXHUTEEM, (OTOPE3UCTOPOM, JIMH3OM;

- pemiarh 3aJaydl MO ONTHKE M aTOMHOM (pH3MKe MOBBIIIEHHOIO YPOBHS CIIOKHOCTH M
OJIUMITHA/IHBIE 33/1a4H.

@DopMmBbl 3aHATUH, UCIIOJIb3YEMBIE TPU U3YUEHUH JAHHOTO pa3jiena:

- IEKLIMOHHAS;

- HHAMBUyaJbHAas paboTa;

- rpynmnoBas paboTa;

- UHIMBUyaJbHasi KOHCYJIBTALHS;

- TPyIIIOBasi KOHCYJbTAIIUS;

- UTOTOBBIM TECT.

Tema 3.1. BonHoBas onTrka
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Teopusi. DONEKTPOMAarHWTHBIE M3JIYyYEHHs Pa3HbIX JJIMH BOJH - PaJdOBOJIHBI.
HudpakpacHoe U3aydeHre, BUIUMOE U3ITydeHHUE, YIbTPa(HuoIeTOBOe, PEHTT€HOBCKOE U TaMMa-
m3inydenue. CBer Kkak o3jeKTpomarHuTHas BosiHa. CkopocTh cBeTa. KorepeHTHOCTb.
Wutepdepennust ceera. Murepdepenunonnsie cxembl (cxema IOnra, 3epkamo Jlnoiina,
ounpusmMa u Oumsepkana @Dpenens). CnekTpaabHOE pas3IOKCHHE TP HMHTEPHEpPEHIUN.
Hudpakuus csera. [lpunnun Iroiirenca-@penens. Merox 3on @Ppenens. JudpaxnuoHHas
pelierTka.

Hudpakuuonnsiii  crextp. OnpeneneHue IIMHBI CBETOBOM BonHBL [loHATHE O
ronorpacduu. Ilonspuzanus cBera M ee NpUMEHEHHE B TexHHUKe. Jlucrmepcusi M MOIVIOIIEHHE
ceeta. 3akoH byrepa-Jlembepra-bepa. Jlucniepcuonnsiii criektp. CIEKTPOCKOIL.

[Ipaktuka. M300pakeHue, aHalW3 M pacyeT pa3IMYHBIX HWHTEP(PEPEHIIMOHHBIX U
TU(pPaKIMOHHBIX cxeM. Pemienuwe 3agad Ha 3akoHBl byrepa-Jlambepra-bepa u Mamoca.
Brruucnenne n3MeHeHHUs! ITIMHBI, YaCTOThI, CKOPOCTH U HHTEHCUBHOCTH CBETA IIPU IPOX0XKICHUN
€ro 4yepes BELIECTBO.

Tema 3.2. [eomeTpuyeckas onTuka

Teopus. T'eomeTpuueckas ONTHKAa KaK MPEENbHBIA Ciydall BOJHOBOM ONTHUKH. 3aKOHBI
reOMETPUUYECKONH ONTUKU: 3aKOH IPSIMOJIMHEHHOIO0 pacHpOCTpPaHEHMs], 3aKOH OTPa)KeHHsl, 3aKOH
npenomiieHust cera. Ilpunnun ®depma. [lnockoe u chepuueckoe 3epkana. [lomHoe oTpakeHue.
JIunza. ®opmyna ToHkoi 1uH3b1. Chepuyeckas U XpoMaTHueckas abeppanus. Y BeTMueHHE JTUH3BI.

I'ma3z xak ontuyeckas cucrtema. Jledekts! 3penus. Ouku. dotomerpusi. CBETOBOW IMOTOK.
Cuna cBera. OcenieHHOCTh. 3akoH ocBemeHHOCTH. CyObeKTUBHBIE U OOBEKTHBHBIC
XapakTepUCTHKH u3nydeHus. Onrudeckue mnpubopsl. Doroammapar, MPOESKIHMOHHBIC amIaparsl,
Jqyma, MHUKPOCKOI, 3pUTENbHBbIE TPYObI, Teleckorn. Pa3pemaromas CrnocoOHOCTh ONTHYECKUX
MpUOOPOB.

Ilpaxmuxa. IlocTpoenue xona ny4a (n300paKeHUI) IPH MIPOXOKICHNUHN (OTPAKECHUH) CBETA B
pasIMYHBIX ONTHYECKMX CHUCTeMax (JIMH3bl, IpO3padyHble MPU3Mbl U IUJIACTUHBI, 3€pKaia),
oIpeJiesIeHHe MapaMeTpoB ITUX CUCTeM. PelieHue 3a7ad Ha 3aKOHbI OTPAXKEHHS U MPEIOMIICHHUS.
Beruucnenue mapamerpoB M300paKeHHMs B PA3IUYHBIX IPUOOpPax, BOOPY’KAIOIMX IJ1a3 4YelIOBeKa
(Teneckom, Jyma, MHKpockol). PacueTsl (OTOMETpHYECKHX BEIMYMH B ClIydyae pa3IM4YHbIX
HCTOYHUKOB CBETA U OTPAXKAIOIIUX [TOBEPXHOCTEH.

Tema 3.3. ®duzuka atoma

Teopus. BO3HUKHOBEHME y4YE€HHUS O KBAaHTaX. 3aKOHbl TEIUIOBOIO  M3JIyYEHHS.
doroanekTpuyeckuii dAPPEeKT U ero 3akoHbl. YpaBHeHHE (oTodddexra. DPOTOH, €ro PHEpPrus u
ummynbe. Jppext Komnrona. Onbir bore. [Ipumenenne Gortorddexra B Texnuke. JlaBieHue ceera.
Omnesitel JIebeneBa. Dddexr Komnrona. BoaHoBbie 1 KBaHTOBBIE CBOMCTBA CBeTa. OTBITHI U SBICHUS,
MOJITBEPIKIAIONINE CIOKHOCTh atoma. Monenb aroma Pesepdopma. KBanrossie moctynatel bopa.
Mopenb atoma Bonopoja o bopy. Ilpoucxoxxnenue nunenvaTsix creKTpoB. CHeKTPhl U3IYUEHUS U
nornomieHud. Omnbitel  @panka u  ['epna. CroekTp JHEPreTHYECKUX COCTOSIHUM — aTOMOB.
Crnekrpanbubii aHanu3. Tpyanoctu teopunm bopa. I'mmoreza ne bpoiinsg. BonHoBble cBoiCTBa
anexTpoHa. Koprmyckymnsipo- BoHOBOM nyanu3M. CooTHOIIeHHE HeonpeaenenHocrel [eitsenbepra.
[lonstue o kBaHTOBOM MexaHuke. CooTHoLIEHHE HeompeaeneHHocTed. AToMm Bopopoaa. CruH
AJIEKTPOHA, MHOTOXJIEKTPOHHBIE aTOMbl. BbIHyXaeHHOe u3nyueHue. Jlazeppl M MX NpPUMEHEHHE.
IIoHsATHE O HETMHEWHOM OINTHKE.

Ilpaxmuka. BpraucneHre XapakTepUCTUK TEIUIOBOTO M3Iy4YeHHUs] aOCOIIOTHO YEPHOTO Tela.
[TocTpoenue sHepreTHUECKUX YPOBHEW aToMa M pacueT MmapaMeTpoB 3JIEKTpOHA B aTome. PerieHue
3ama4 Ha 3aKoHBI (GoTod(PdeKrTa W COOTHOMEHUS HeompeaeneHHOCTH [ 'elizenOepra, ompenencHue
BOJIHOBBIX M KOPITYCKYJISIPHBIX TTapaMeTpoB ()OTOHA M MUKPOUYACTHII.

Tema 3.4. ®u3znka aTOMHOTO siApa

Teopus. CoctaB atomHOro sijpa. M3oromnel. AnepHbie cuiibl. DHEPrusi CBSI3W aTOMHBIX SZIEP.
CHCKTp OHEPreTHICCKUX COCTOSIHUM aTOMHOTO gapa. I'amma- H3JIyYCHHUC. PEUIHO&KTI/IBHOCTI:.
PanuoakTuBHBIE TipeBpanieHus aaep. Anbga-, Oeta-pacnana, raMMa-u3aydeHue npu anbda- u 6era-
pacnanax. Helitpuno. MckyccTBeHHast paanoakTUBHOCTh. [103UTpoH. DKcnepruMeHTaabHbIE METOIbI
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perucTpanyy  3apsDKeHHBIX  YacTUIl. 3aKOH PaJMOaKTUBHOTO pacnaja. SaepHble  peaxivu.
DHEpPreTUYeCKUi BBIXOA SACPHBIX peaknmid. Jlemenue saep ypaHa. SaepHblii  peaktop.
TepmosnepHas peakius. [lonmyueHne paguoakTUBHBIX U30TOMOB U UX HCMOJb30BaHUE. [loHsTHE O
J103€ U3ITYYCHHS ¥ OMOJIOTHIECKOM 3aIuTe.

DJIeMEHTapHbIE YacCTUIlbl. AHTUYACTUIIBI. B3auMHbIe MpeBpalieHus: 3JIeMEHTapHBIX YaCTHII.
®dyHpaMeHTaNbHBIE  B3auMojehcTBua.  Kiaccudukamus  snmeMeHTapHbIX  4acTull.  CHEKTphI
3JIEMEHTApHBIX YacTull. JIenToHbI. AJIPOHBI, KBAPKH, TITFOOHHI.

Ilpaxmuka. Pemenune 3aad Ha TPABWIO CMEHICHUS NPU PAAUOAKTHUBHBIX H3IYYCHHUSIX MU
3aKOH PaJMOAaKTHBHOTO pacmnana. BeluucieHue 3HEPrUM, BBIACISIOMICHCS B SACPHBIX PEAKIUIX.
CocraBneHre ypaBHEHUN TEPMOSJIEPHBIX PEAKIMI U ONpeieNieHUue IPOYKTOB 3THX PEAKITUH.

2.4.9. UToroBoe 3ausitue

KontponwHnas padora.
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3. OPTAHUBAIMOHHO-ITEJATOI'MYECKHUE
YCJIIOBUA PEAJIM3ALIMUA ITPOT'PAMMBbI

Pasnen dopma IIpuémsbl u JupakTudeckuii | Texumdeckoe ®opma
3aHATHUA METOAbI Marepua. OCHAILlEHHE | MOJABeIeHUd
OpraHu3anum DJIeKTPOHHbIE HTOIOB
0o0pa3oBaTejiLHOI0 HCTOYHUKH
npoiecca
Maremaruka B Kombunn | 1) Undopmammonno- | CaiTsl: 1) 1)
¢busnyeckux pOBaHHasi | pELENTHUBHBIHA alexlarin.net [Tepconanbuelii | KonTposibHas
mpoleccax 2) PenponykTHBHBII mathus.ru KOMIBIOTEP pabora
3) [IpobnemHOE 2) 2)
U3JI0KEHHE [Ipoexuuonnoe | KoHTponbHBIN
4) YactruHo- obopymoBaHne | Tect
MTOMCKOBBIM 3) Hoctym k
5) AucTaHIIMOHHBIN cetu MHTEpHET.
4) Hammuwme
3IEKTPOHHOMU
TIOYTHI
MexaHuka Kom6unn | 1) Unpopmarmonno- | CaiTer: 1) 1)
pOBaHHas | PELENTUBHBIN alexlarin.net Ilepconansubrii | KonTponpHas
2) PenpomgyKTHBHBII mathus.ru KOMIIBIOTEP pabora
3) IIpobaemHOE 2) 2)
H3JI0KEHUE IIpoeximonHoe | KoHTponbHBII
4) YactuyHo- obopynoBaHne | Tect
MTOMCKOBBIH 3) Hoctym k
5) AucTaHIIMOHHBIN cetu MHTEpHET.
4) Hammuwme
JIEKTPOHHOMN
TIOYTHI
5) HemoHcTpaig
HOHHOE U
naboparopHoe
obopynoBanue
MonexynapHas Kom6unn | 1) Unpopmarmonno- | CaiTer: 1) 1)
uzmka pOBaHHAs | PEIEeNTUBHBIN alexlarin.net [Tepconanphbiii | KoHTponmbHas
2) PenponykTHBHEII mathus.ru KOMIIBIOTEP pabota
3) [IpobnemHOE 2) 2)
U3JI0KEHHE [Ipoexuuronnoe | KoHTponbHBIN
4) YactuaHo- oOopymoBaHue | Tect
MTOMCKOBBIH 3) Hoctym k
5) JIucTaHIIMOHHBII cetu MHTepHeT.
4) Hannuue
3IEKTPOHHOMU
TOYTHI
5) HemoHcTpaig
HOHHOE U
naboparopHoe
o0opynoBaHue
Onexrpoaunamuka | Kombunn | 1) Undopmammonno- | CaiTsl: 1) 1)
pOBaHHasl | PELENTUBHBIN alexlarin.net Iepconansublil | KonTponsHas
2) PenponyKTuBHBII mathus.ru KOMIIBIOTEP pabora
3) [IpobnemHOE 2) 2)
U3JI0KCHHE IIpoexuonHoe | KoHTponbHbII
4) YactnuHo- obopymoBaHne | Tect
IIOMCKOBBIN 3) Hoctyn

5) JlucTaHIMOHHBII

ceru MHTEpHeT.
4) Hannuwme
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JNEKTPOHHOU
MOYTHI

5) HemoHcTpaiy
WOHHOE U
naboparopHoe
o0opyoBaHue

OnTuka u
KBaHTOBas (pHU3HKa

KomOunu
poBaHHast

1) UndpopmannonHo-
peLenTUBHBIN

2) PenpomykTHBHEII
3) IIpobnemHOE
M3JI0KCHHUE

4) YacTnaHO-
MOUCKOBBIN

5) JlucTaHIIMOHHBIN

CalTel:
alexlarin.net
mathus.ru

1)
IlepcoHanbHbII
KOMIIBIOTEP

2)
[IpoekronHOE
obopynoBanne
3) Hoctym k
ceru MHTepHeT.
4) Hannuue
JIEKTPOHHOU
HOYTHI

5) HemoHcTpaig
HOHHOE U
nmabopatopHOe
o0opyoBaHHe

)
KontponpHas
pabota

2)
KonTtposnpHbIii
TeCT
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