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IHosicHuTeALHAA 3aAIIMCKA

®du3nka, Kak Hayka O HauOojee OOMmMX 3aKOHAaX MPHUPOJAbI, BHOCHUT
CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUM 00 oOkpyxatouiemM mupe. OHa pacKpbIBaeT
pOJIb HAYKM B SKOHOMHYECKOM U KYJIbTYPHOM pa3BUTHM OOILECTBA, CIOCOOCTBYET
(GOpMHUPOBAHUIO COBPEMEHHOTO HAyYHOTO MHUPOBO33pEHUs. SIBIASICH OCHOBOM
HAy4YHO-TEXHUUYECKOI0 Mporpecca, (pu3nKa MoKa3blBa€T I'YMaHUCTUYECKYIO CYIIHOCTh
HAay4YHbIX 3HAHMM, TOJYEPKHMBAET UX HPABCTBEHHYIO IIEHHOCTb, (popmMupyer
TBOPUYECKHE CIIOCOOHOCTH Yydamiuxcs. ['ymaHuTapHoe 3HayeHUE (PU3UKU COCTOUT B
TOM, 4YTO OHAa BOOPYXaeT o0OydYarollerocss Hay4YHbIM METOJAOM IO3HAHUS,
NO3BOJISIIOLIUM TI0JIy4aTh OObEKTUBHBIE 3HAHUS 00 OKPYKAIOLIEM MUPE.

HanpasjieHHOCTH NPOrpamMMblI

[Iporpamma «B rnybounax ¢uszuku» (manee [IporpamMmma) mMmeeT eCTeCTBEHHO-
HAy4YHYIO HaIlPaBJICHHOCTh, B CBSI3M C 3TUM PAacCMaTPUBAIOTCS TPU aKTyaTbHBIX
aCTieKTa N3YYCHUS:

® TGOpeTI/I‘IeCKI/Iﬁ . COACPIKAHUC nporpaMMmbl  pacCMaTprUBACTCA KaK
CpCACTBO OBJIAACHHUA KOHKPCTHBIMU (1)I/ISI/I‘I€CKI/IMI/I SHAHUSMU MW YMCHHAMU,
H€O6XO,III/IMI>IMI/I 1 IPpUMCHCHUA B HpaKTquCKOﬁ ACATCIIBHOCTU U JJII U3YUYCHUA
CMCKHBIX TUCIHUILINH,

o NPUKJIAHON: COAEp)KaHUE MPOTrpaMMBbl PacCMAaTPUBAETCA KaK CPENICTBO
MO3HAHUSL OKPYXKAIOIIETO MHpPA, C MOMOIIBIO KOTOPOTO OCYIIECTBIISIETCS HAay4HO-
TEXHUYECKUI MPOTrpecc U pa3BUTHE MHOTHX CMEXHBIX JUCITUIUINH;

o o011e00pa3oBaTeIbHBIN: COEpKAHUE NMPOTPaMMBbl PACCMATPUBAETCS Kak
CPEIICTBO Pa3BUTHS OCHOBHBIX MO3HABATENBHBIX MPOIIECCOB, YMEHHUS aHATU3UPOBATH,
BBISIBIISITh CYIIHOCTH M OTHOIICHHS, pa3padaThiBaTh IUIAHBI JEUCTBUNA W JeNaTh
JIOTUYECKHE BBIBOJIBI, OMHUPAsCh HA TaKUe TUCIUIUIMHBI, KaK MaTeMaTHKa, (U3uKa,
XUMHSL.

AKTYaJIbHOCTH MPOTrPaMMbl

AKTyalIbHOCTh IPOrpaMMbl 00YCIIOBJIEHA TEM, UTO B HACTOSAIIEE BPEMS B
0OIIeCTBE TOBBIIIEH HHTEPEC K ECTECTBEHHBIM HayKaM. MHOTHE acCTIeKThI



COBPEMEHHOM  JKM3HM -  HAy4YHO-TEXHMUYECKUMH  TNPOrpecc, aBTOMATH3aLHs
MPOU3BOJICTBA, OCBOCHHE KOCMHMYECKOTO MPOCTPAHCTBA U T.J., HEMBICIUMBI O€3
ycrnexoB B obnactu (pusuku. Ousnka - 3TO OCHOBA TEXHUYECKUX HAYK. 3HAHUA IO
¢u3nke  ABAAIOTCA ~ HayalbHOM  0a30il 1 M3y4YeHUs  CHEUUaJIbHBIX
po(ecCUOHATBHBIX JUCHUIIINH.

®dusnka SBISICTCS MOIIHBIM OPYIWEM Pa3BUTHS HMHTEIUICKTYAIbHBIX U
TBOPYECKUX CHOCOOHOCTEN oOydaromuxcs, (GopMUpPYET y HUX MpelCcTaBiIeHUE 00
OKpYXKAIOIEeM MaTepuajbHOM MHUpPE, ITOKa3bIBA€T T'yMAaHUCTHYECKYIO CYIIHOCTH
HAyYHBIX 3HAHWH, TIOJYCPKHBAET WX HPABCTBEHHYIO IICHHOCTh, 3HAKOMHUT C
(U3HYECKIMH OCHOBAMH COBPEMEHHOTO TIPOU3BOJICTBA U TEXHUKH.

IMeparornueckas uesecoodpasnocts IIporpaMmbl COCTOUT B TOM, 4YTO B
nporecce e€ peanuzanuu, oOydarolIMecs OBJIAJEBAIOT TEOPETUUYECKUMHU 3HAHUSIMU
OCHOBHBIX TMOHSATHM M 3aKOHOB (U3UKU, YMEHUSIMHU pelIaTh (PU3HUECKHE 3aJaud
Pa3HOTO YPOBHS CIIO)KHOCTH, HAaBBIKAMU TPOBEACHUS (PU3UUYECKUX IKCIIEPUMEHTOB U
aHaJIu3a UX Pe3yabTaToB.

HoBuszua Ilporpammel

[Tporpammoii npeaycMOTpPEHBI HOBBIE METOJMKH MPETOIaBaHus, B TOM YUCIE -
rubpugHoe oOyueHue; oO0ydeHHEe C HMCIOJIb30BAHHEM KOMIIBIOTEPHBIX TEXHOJIOTHIA,
HOBOBBEJCHUI B MaTeMaTHUYeCKOW 4YacTH Kypca, YYUThIBAIOUIMEe TpeOOoBaHuUs,
NpeIbsBIsIEMble OTAEIBHBIMHU pa3ieiaMd (PU3UKH, ONMMIHNAJAAMH IIKOJbHUKOB U
KOHKYPCAaMH Pa3InYHbIX YPOBHEH.

B Ilporpamme mnpeaycMOTpEHO 3HAYMTEIbHOE YBEIMYCHHE AKTUBHBIX (popm
paboThl, HaAMpaBICHHBIX HE TOJHKO Ha BOBJICYCHHE OOYYAIONIMXCS B HAy4YHO-
MCCIIEIOBATEIbCKYIO JCSATENBHOCTh M OOecleueHne MOHMMAHHUS HMH (PU3NYECKUX
OCHOB OKpYXAalolIero Mupa, HO W Ha MNpUOOpPETEHHWE HABBIKOB M YMEHHUH
CaMOCTOSITEJIbHO HCKaTh HOBYIO HWH(GOPMAIMI0O W PA3TUYHBIE TYTH pEUICHUs
du3nUecKuX 3a/1a4 pa3HOTO YPOBHS CIOXKHOCTH.

Jannas IlporpamMma HCHONB3ye€T CHUCTEMY B3aMMOCBS3aHHBIX 3aHATHM,
BBICTPOEHHBIX B JIOTHYECKOM MOCIEAOBATEIPHOCTH 1 HANIPABICHHBIX Ha aKTUBU3AIUIO
MO3HABATEIBHON cepbl 00yUaIOMUXCs MOCPEACTBOM MPUMEHEHUSI Pa3HOOOpPa3HBIX
MEJJAaTOTUYECKUX TEXHOJNOTHH W (GOopM padoThl, WHTETPUPYIOMIUX pPa3HbIE BHUIBI
JeSITETHbHOCTH.

IIpu peanuzauum IlporpamMmbl HCHOJB3YETCA TEXHOJOTHUSI KPYHMHOOJIOYHOM
nmojadn WHPOPMAIUKA M TOTPYKECHHSI B TIPEAMET C MOCIEAYIONIEH CaMOCTOSTEIbHON
MpopabOTKOW OCHOBHBIX BOMPOCOB (PU3MKU MyTEM BBIMOJIHEHUSI KOHTPOJBHBIX PadoT,
TE€CTOB, OTBETOB Ha BOMPOCHL.

Leans nporpamMmmsbl: ipuodpeTeHre 3HaHUH 10 (GU3UKE C UCII0JIb30BAHUEM
Pa3JIMYHBIX HICTOYHUKOB MH(POPMAIIUU U COBPEMEHHBIX HH(DOPMALIMOHHBIX



TEXHOJIOTUH, pPa3BUTHE  MHTEIUIEKTyaIbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
o0ydJaromuxcs, BOCIUTAHUE JTMYHOCTH, TOTOBOM K PEIICHUIO 3a/1ad, KOTOPhIE CTABUT
HAYyYHO-TEXHUYECKUU IIPOTPECC.

3apauym IIporpammbi:
Ooyuarowue:

- OBJIaJICHUE METOJlaMU U (POPMHUPOBAHUE YMEHMH pemiath (u3nuecKue U
AKCIIEPUMEHTANIbHBIE 337a4l, B TOM YHCII€ M MOBBIIIEHHOTO YPOBHS CJOKHOCTH Ha
OCHOBE ITYOOKMX 3HAHUN MaTEMaTUKU U (PU3NUECKUX 3aKOHOMEPHOCTEH;

- pacmipeHde UM yriayOleHue  TpeNCTaBI€HUH O  BO3MOXKHOCTSIX
(u3MUecKOro MHPOBO33PEHUS MPU ONMUCAHUU SABJICHUM M MPOIECCOB OKPYKAIOILIETO
MHUpA;

- dbopMHUpOBaHUE YMEHMI MPEACTABIATh MHPOpPMALMIO B BHJE TaOJIHII,
rpauKoB, CXeM, MCIOIb3Ysl MPU ITOM KOMIBIOTEPHBIE MPOTPaMMbl U CPEACTBA CETH
WNHutepHerT;

- dbopMupoBaHUE HABBIKOB MyOJIMYHOTO BBICTYTUICHHS.
Pazeusaromue:

- (1)OpMI/IpOBaHI/I€ (1)1/131/1‘1601(01“0 N MaTCMaTN4YCCKOI'O MBIIIJICHMNA,
HAIIpaBJICHHOT'O Ha aHAJIN3 U OIIMCAHUC ITPUPOAHBIX ITPOLCCCOB U HBH@HHﬁ;

- Pa3BUTHUC CITOCOOHOCTEH CaMOCTOSATEIHLHO HpI/IO6p€TaTI> " ITIPUMCHATH
3HaHUA, YMCHHA U HABBIKH,

- pasBuTHe criocoOHocTel 3P (HEKTUBHOM PabOTHI B YCIOBUSIX OTPaHUYCHUM
(BpeMsi, OTBOAMMOE Ha pEIICHUE 3a/Jad OJMMIHAIbI, PEeCypchl JabopaTtopuu TpH
BBITTOJTHCHUN YKCIIEPUMEHTA);

- pa3BuTHE YMEHUM 3P (HEKTUBHOTO UCIIOIH30BaHUS (DHU3NUECKUX 3aKOHOB B
y4eOHOM M MOBCETHEBHOM JICATCIIBHOCTH;

- dbopMupoBaHue CHOCOOHOCTEH BBIABUTATh M JOKa3bIBaTh THIIOTE3bI
OKCTIICPUMEHTAIBHBIM  IyTeM, pa3pabaThlBaTh CTpATeTHIO  pCIICHHWS  3ajad,
MPOTHO3UPOBAaTh PE3yJbTaTbl CBOEH JIEATEIbHOCTH, AHAIU3UPOBATH M HAXOIUTh
palMoHaNbHbIE CIIOCOOBI  peIIeHUs 3aJayd MyTeM JIeTajdu3allid CO3JaHHOMU
MaTeMaTH4YeCKOH U (PU3NISCKON MOJICIIH;

- dbopMupoBaHUE HABBIKA PEPIICKCUBHOMN JEATEIHHOCTH 32 CUET CUCTEMHOM
paboThl MO TOWCKY ¥ YCTPAaHCHHWIO OIMMOOK B pEHICHUH 3a7a4, B TOM YHUCIE
MOBBIICHHOTO  YPOBHSI  CJIOXHOCTH, a TakXkKe [0 pacdeTy MNOTrPelIHOCTeN
MOCTABJIEHHOT'O YKCIIEPUMEHTA.

Bocnumamenwvnbwie:

- dbopMupoBaHue CIHOCOOHOCTHM K CaMOaHAIM3y U  KPUTHYECKOMY



MBIIIJICHHIO;

- BOCIIUTaHUE KAUeCTB JIMYHOCTH, 0OCCIIEUNBAIOIINX COLMATBHYIO
MOOUIBHOCTh, CIOCOOHOCTh MPUHUMATh CAMOCTOSATENIbHBIC PEIICHNUS,

- dbopMupoBaHUE KaueCTB MBIIUICHUS, HEOOXOIUMBIX JIJISl aJlalTalliy B
COBPEMEHHOM HMH(OPMAIMOHHOM OOIIECTBE;

- BOCIUTaHUE YOEKICHHOCTH B BOBMOKHOCTH MO3HAHUS 3aKOHOB MPUPOJIbI
U HUCIOJNb30BAaHUSA JIOCTIDKEHMH (U3MKKM Ha OJaro pas3BUTHS — YeJIOBEYECKOM
LUMBUJU3ALMKY;, HEOOXOJIMMOCTH COTPYAHMYECTBA B  IMPOLECCE COBMECTHOTO
BBIMIOJTHEHUSL 3a/lay, YBAXKUTEJIbHOTO OTHOUIEHUS K MHEHMUIO OIMOHEHTa NpHU
00CYXJIeHUU MPOOIJIEM €CTECTBEHHO-HAYYHOTO COAEPKaHUs; TOTOBHOCTH K MOPaJIbHO-
ATUYECKOUN OIIEHKE MCIOJIb30BAaHUSI HAYYHBIX JOCTUXKEHUM, UyBCTBA OTBETCTBEHHOCTH
3a 3aIIUTY OKPYXKAIOILIEH Cpeibl;

- pa3BUTHE UHTEpECA K HAYYHO-UCCIIEOBATEIbCKOM 1€ATEIbHOCTH.
OTauvuTe/IbHbIE 0COOEHHOCTH IAHHOMH MPOrpaMMbl

Peannsam/m HpOFpaMMBI npearojgaracT moAroToBKY O6yanOIIII/IXCSI K Y4aCTHUIO
B OJIMMIIHAIaX U KOHKYpPCax pas3jIMYHbIX yp0BH€ﬁ.

boapmas gacth BPCMCHH OTBOIUTCA HAa PCHICHUC 3ada4, B TOM YHCJIC BBICOKOT'O
" IMOBBIICHHOT'O YPOBH:A CJIOKHOCTHU.

[Iporpammoii mpenycMOTpEeHO MpOBEeACHUE JTabOpaTOPHOrO MpaKTUKyMa IO
BCeM paszjienam U3HKH.

[Iporpamma BrirOYaeT pasien «MaTemathka B (U3MYECKUX IPOIEccax» Kak
MHCTPYMEHTA ISl peIieHUs (PU3HUECKUX U SKCIIEPUMEHTATBHBIX 33729 Ha Pa3TUIHbBIX
JTanax u3ydeHus (PU3HKH.

Bo3pacTHas kaTteropusi 00y4armuxcs no nporpamme ot 15 no18
JIeT.

[Iporpamma mpenHasHavyeHa JIsi 0OYYaIONMUXCSI, MPOSIBISIONIUX TTOBBIIIICHHBIH
MHTEpEC K PU3UKE, JEMOHCTPUPYIONINX MOBBIIMICHHBIE aKaJIEMHUUYECKHE CITIOCOOHOCTH B
00nacTH PU3UKU U MAaTEMaTHKH.

Cpoxk peanmsanum nporpamMmmbl coctasisier 2 roga (144 gaca B rox). OOiee
KOJINYECTBO 4acoB 1o [Iporpamme cocraBnseT 288 yacos.

DopMBbI U PeKUM 3aHATHH

@opMBbI  OpraHU3alMK  JCATEIBHOCTH  OOYYAIOMIMXCA: WHIWBUIyaJbHAS,
rpynmnoBasi, GpoHTaIbHASI.

Ha 3ansatusix npumensiercss nuddepeHurupoBaHHbINA, HHANBUYATbHbBIN MOIX0/
K Kaxaomy oOydaromiemycs. HanmonusemocTs rpynmsl A0 15 yenoBexk.

3aHsATUA MPOBOASTCA 2 pa3a B Henelnto mo 2 yaca (2 paza mo 45 MHHYT C



nepepbIBoM 15 MUHYT).
MeToab! 00yueHus
ITo cnocoOy opraHu3any 3aHATUHN - CIIOBECHbBIE, HATJISAIHbIE, IPAKTUYECKHUE.

[To ypoBHIO A€SATEABLHOCTH OOYUYAIOIIMXCS - O0BICHUTEIbHO-UIITIOCTPATUBHBIE,
PENpOayKTUBHBIE, YACTUYHO-TIOUCKOBBIE, UCCIIEIOBATEILCKUE.

Tunsl 3aHATHMH: KOMOMHUPOBAHHBIE, TEOPETUYECKHE, MPAKTHYECKHE,
nabopaTopHbIe, PENETUIIMOHHBIE, KOHTPOJIbHBIE.

OxupaeMble pe3yabTaThbl U CIIOCOOBI ONpPeAeIeHU UX Pe3yJbTATUBHOCTH

OCHOBHBIM PE3yJIbTaTOM O6y‘ICHI/I${ ABJIIACTCA JOCTHXKCHUC BBICOKOH
KOMIICTCHTHOCTH O6yanOH_[I/IXC$I B 00J1aCTH (1)I/ISI/IKI/I n MaTCMAaTHKH, H€O6XOI[I/IMOﬁ JJIA
MMPOOOJIZKCHUA O6paBOBaHI/I$I B TCXHUYCCKUX BYy3ax.

O6pa3zoBarenbHbIC pe3ysbTaThl 00ydeHus 1o [IporpaMmme nmpuBeeHBI B pasjere
«CoJneprkaHue IporpaMmbl».

Py6puka «3HaTh/IOHMMATh» BKJIIOYAET TpeOOBaHMS K yuyeOHOMY MaTepuany,
KOTOPBIN YCBaMBaETCsI U BOCIPOU3BOAMUTCS oOydarommumucs. OOyyarommecs: JOKHBI
MOHUMATh CMBICIT U3yYaeMbIX MTOHSATHM, IPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YmeTp» BKIIOYaeT TpeOOBaHHWs, OCHOBAaHHBIE Ha 0oJiee CIIOKHBIX
BUIaX JESATEIILHOCTH, B TOM YHCJIE TBOPYECKOW: CO37aBaTh OOBEKTHI, OMEPHPOBATH
UMM, OIEHWBaTh YHCJIOBBIE TMAapaMeTphl IPOIECCOB, TPUBOAUTH IMPUMEPHI
PaKTUYECKOTO UCTIOJb30BaHUS TIOJTyYE€HHBIX 3HAaHWH, OCYIIECTBIIATH
CaMOCTOSITEIILHBIN TTOMCK YueOHOM nHDOopMaruu.

B pesynbrate peanuzaruu [IporpaMMbl B 4aCTH peau3allliK Pa3BUBAIOIINX
3a/1a4, 00yJaromuecs

OyayT yMeTb:

o AQHAJIM3UPOBATH U OMKCHIBATH IPUPOJIHBIE MPOLECCHI U SIBJICHHUS;

o CaMOCTOATEIHLHO MPUOOPETATh U MPUMEHSTH CIICIIUATBHBIC 3HAHUS;

o paboTaTh B YCIIOBUSX OTPAaHUYCHU (BpEeMs, peCypChI);

o BBIIBUTaTh U JIOKA3bIBaTh THUIIOTE3bl SKCIHEPUMEHTAJIbHBIM ITYTEM,

pa3palaTbiBaTh CTPATETHIO PELICHUS 3aJay, MPOTHO3UPOBATH PE3YIbTaThl CBOEH
NEeATEeNbHOCTH, aHAIU3UPOBATh U HAXOJIUTh PAllMOHAJIbHBIE CIIOCOOBI pElIEHUs 3a1a4u
MyTEM JeTaInu3alu, CO3JaHHON MaTeMaTU4ecKOi U (PU3NYECKO MOJIeNH.

Cnoco0bl onpeesieHUs pe3yJIbTaTUBHOCTH

[lenarornueckoe HabOIOACHUE, TIEJATOTUUECKUN aHATIU3 PE3YyJIbTATOB PEILICHUS
3a7a4, Pe3yabTaThl YHaCTHs B KOHKYPCAaX Pa3JINYHbIX YPOBHEN.



Buabl KOHTPOJIS: BXOIHOM, IPOMEXYTOYHBIN, UTOIOBBIH.
DopMbl NOABEAeHUA UTOroB peanuzanuu IIporpammel

B xonme peammzanmu IlporpamMmbl MPOBOAUTCS MPOMEXKYTOUHAsI aTTeCTalvs B
¢opme TectoB. [lo okoHUaHWMK OOy4YEHUS! TMPOBOIUTCS HTOTOBAs aTTECTAIUsl B BHUJEC
KOHTPOJIbHOM paboTBhI.

COLEPKAHUE ITPOI'PAMMBbBI

Y4eOHblil (TeMATHYECKHI) IJIAH.
1-ii rox od0y4eHus

KoandecTBo 4acoB
dopmMBbI
No HanmeHnoBanue P
IIpakTtu | arrecranun/
n/n pasjaeiia, TeMbl Bcero Teopus
Ka KOHTPOJIs
BBoaHoOe 3aHATHE 2 2
Pasznen 1. Maremaruka B
36 8 28
(pusnyeckux nmpoueccax
BekTopsl U 1eicTBUSA KOHTPOJIBHBINA
1.1. pRLHA 8 ) 6 P
HaJl HUMH TECT
KBaaparnunas KOHTPOJILHEIHN
1.2. AP 8 2 6 Y
byHKIMSA TeCT
Penrenue cucrem O ——
1.3. | anreOpandeckux 12 2 10 P
. TECT
ypaBHEHUM
KOHTPOJILHBIN
1.4. | TpuronomMeTpus 8 2 6 P
TECT
KOHTPOJILHEIHN
Paznen 2. Mexanuka 48 10 38 P
TECT
KOHTPOJILHEIHN
2.1. | Kuaemaruka 16 4 12 p
TECT
KOHTPOJILHEIHN
2.2. | umamuxa 20 4 16 P
TECT
KOHTPOJIbHEBIHN
2.3. | 3aKOoHBI COXpaHEHUS 12 2 10 P
TECT
Paznen 3. MoJaekyasipuas
yop 26 6 20
¢usuka
MonekyiasipHo - KOHTPOJILHBIHN
3.1. YP 16 4 12 p
KHHETUYECKask TeOpHs TECT
KOHTPOJIbHBIHN
3.2. | TepmoanHnaMuka 10 2 8 P
TECT




P 4.
azzen 20 ] »
JJIeKTPOAUHAMHKA
4.1| DnexTpuyeckoe 1moje 14 4 10 KOHTPOJIBHBIN
TECT
3aKOHBI TOCTOSTHHOTO KOHTPOJIbHBIH
4.2 ToKa 16 4 12 Tect
Hrorosoe 3ausarue 2 2 KOHTPOJIbHAsA
paboTta
Bcero 144 34 110

Coaepxanne yueOHOro (TeMaTu4eCcKOro) mjiaHa.
1-i rox ody4eHus
BBenenue
Beenenune B nporpamMmmy. MHCTpyKTax 1o TeXHUKE O€30MaCHOCTH.
Pa3znen 1. MaremaTtuka B pusnveckux nmpoueccax

YpoBeHb TIpeABsABICHUS MaTepualia OOeCreynMBaeT YYalluMCs BO3MOXKHOCTH
CTPOUTHh MaTeMaTHU4YeCKHe MOJACHH (U3NYECKUX TIPOIIECCOB, a TaKXKe IOJydaTh
HEOOXOMMBbIE 3HAYE€HHS W 3aBUCUMOCTH (U3MYECKUX BEIUYHMH, MOCPEICTBOM
pELIeHHS pa3INYHBIX YpaBHEHHUH, HEPABEHCTB M aHaIM3a rpauKoB.

Oobyuarwmuecss OyayT 3HATD:
- OCHOBHBIE CBOWMCTBA BEKTOPOB U JICHCTBUSA HAJl HUMU;

- OCHOBHBIE THUITBI (DYHKITMOHAIBHBIX 3aBUCUMOCTEHN, TPapUKOB QyHKIIMHA U
croco0oB mpeoopa3zoBaHus TpauKoB;

- crocoObl HAX0XKICHUSI KOPHEW KBaJAPaTHOTO YpaBHEHUS, PEIICHUS
KBaJpaTHBIX HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIC METOJIbI PEIICHHS CUCTEM aJIreOpandecKuX ypaBHCHH;

- OCHOBHBICE COOTHOLICHUSI B TPEYrOJbHUKE W TPUTOHOMETPUUYECKHUE
TOXKJIECTBA, (POPMYJIBI MPUBEICHUS U 3HAYCHHUS TPUTOHOMETPUUECKUX (YHKIUN s
Pa3IMYHBIX YIJIOB.

OoOyuarmmuecs OyayT yMeTh:

- M300pakaTh BEKTOPHI HA YEPTEKE, HAXOIUTh UX TE€OMETPUUECKYIO CYMMY
rpadudecKn 1 aHATUTUIECKH;

- M[IpoCHHpPOBATh BCKTOP HA 3aJaHHOC HAIIPAaBJICHHUC, HAXOJAWUTh BCINYHUHY
IIPOCKIKMKU BCKTOpA,

- OompeaciiiTb yroja MCxKAy ABYM: IIPOHU3BOJIbHBIMH BCKTOPAMM,

- peliaTh CUCTEMBbI alire0pandecKuxX ypaBHeHU MeToaoM ['aycca u MeTo oM



Kpamepa;

- YUTaTb W CTPOUTh TIpauKu JUHEWHOM, KBaAPAaTUYHOM, 0OOpaTHO
MPOIMOPLMOHATIBHON 3aBUCUMOCTEN, JOrapupMUUYECKONM M MOKA3aTeNbHON ()YHKIIMIA,
TPUTOHOMETPUUYECKHUX (DYHKIINIA;

- HaxOJWTh BEPUIMHY NapaboJibl U €€ KOPHHU, TOUKH MepeceueHus ¢ rpadukom
JIMHEMHOW 3aBUCHMOCTH;

- HaxoJUTb CTOPOHBI U YIJIbl B IPSAMOYTOJIBHOM U MPOU3BOJIBLHOM
TpeyrojibHUKE, puMeHss Teopemy [ludaropa u TeopemMmy KOCHHYCOB.

DopMbl 3aHATHH, UCIIOJIB3YyEMBIE IIPU U3YUYECHUH JAHHOTO pa3jiela:
- JIeKIMOHHAS;

- TMPaKTUKYM [0 PELICHUIO 3a/1a4;

- nabopartopHasi paboTa;

- UHJIUBHUAYyaJIbHas padoTa;

- Tpynnosas padoTa;

- UHAUBUAYyallbHas KOHCYJIbTAIIUS;

- IpyNnoBasi KOHCYJIbTAaIMS;

- KOHTPOJBbHBIN TECT.

Tema 1.1. BekTopblI 1 1elCTBUS HAI HUMHU

Teopus. Tlonstue BekTopa, M300pakeHUEe BeKTOpa. JIeMCTBUSA HAJ BEKTOpaMHU.
JlnuHa m npoekuus BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB U €r0 CBOKWCTBA.
VYron mexny Bekrtopamu. I[IpuMeHeHHE CKalasipHOTO IPOU3BEACHUS BEKTOPOB K
pereHno GU3NIeCKUX 3a/1ad.

IIpakmuxa. PemieHre 3a1a4 Ha HaX0XJAEHUE CYMMBbl, pa3HOCTH, MTPOU3BEACHUS
BEKTOpOB. HaxoxkjeHue CKalsipHOro MPOU3BEACHUS BEKTOPOB U YIVIa MEXIY
BekTOpamu. Permenue ¢pusnuecknx 3a1ad, CoAepKaux BEKTOPHbIC BETUINHBI.

Tema 1.2. KBagpaTuunas gyHkuus

Teopus. Tlonatue dynkimm, cBoiictBa ¢yHkimu. KBaapatuuHas GyHKIUA, €€
cBoiictBa u rpaduk. [locTtpoenue rpaduka kBaapaTUIHOW (DYHKIHHM TP TOMOIIA
AJIIEMEHTApHBIX mpeoOpazoBanuii. ['paduk KBagpaTudHOW (GYHKIHH C MOIYJIEM.
KBanpatsblii TpexwieH M €ro KOpHHU. Pa3nokeHue KBAaJApATHOTO TPEXUICHA Ha
MHOXxHTeNU. KBagpaTtHoe ypaBHeHue. Popmylia KOpPHEW KBaJIpaTHOTO YpPaBHEHHS.
3aBUCUMOCTh KOpHEN OT nuckpuMmuHanTta. @opmynsl Buera. Pacnonoxenune kopHen
KBaJpaTHoro tpexwieHa. KBagpaTtHoe HepaBeHCTBO. ['paduueckuii Metos peunieHus
KBaJI[PaTHOTO HEPABEHCTBA. MeTOI HHTEPBAJIOB.

Ilpaxmuka. WccnenoBanue CBOWCTB KBaapatndyHol ¢GyHkuuu. IlocTpoeHue
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rpadukoB KBapaTUUHON (pyHKIMH. Pelienne KBagpaTHbIX YpaBHEHUN U HEPABEHCTB.
Tema 1.3. Pemienne cucrem ajredpanyecKux ypaBHeHU

Teopusa. AnrebGpamdeckoe ypaBHeHue. OOsacTb OMNpeaeNeHUs YpaBHEHUS.
Metong Taycca u Kpamepa. Ilensie parmuoHanbHble ypaBHeHHS. J[poOHO
parmoHaibHbIe ypaBHeHUs. CHCcTeMbl ypaBHEeHU. MppanmoHaibHbIe YpaBHCHUS U UX
CUCTEMBI. YpaBHEHUS C MOAYJIEM M X CUCTEMBI.

Ilpakmuka. Pemenue cucreM anreOpaueckKux YpaBHEHHH pa3IMYHBIMU
METOJAMHU.

Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpuyeckue byHKUIMN YHUCJIOBOTO apryMeHTa
[IpeoGpa3zoBaHusi TPUTOHOMETPUUECKUX BhIpaykeHUH. CBOMCTBA TPUTOHOMETPUUYECKHUX
(GYHKIUN: TEPUOIUYHOCTD, YETHOCTh, HEYETHOCTh, HEMPEPHIBHOCTb.

Ilpaxmuxa. PenieHue 3a1a4 Ha CBOMCTBA TPUTOHOMETPUUECKUX (PYHKIIHM.
Pa3znen 2. Mexanuka

YPOBGHB MpCaABABIICHUA MaTCpHajia obecrieunBacT ydalnuMcesa YyMCHHUC pCUIATb
3aJa491  BBICOKOI'O M TIIOBBIIOCHHOTO YPOBHA CIOXKHOCTHU HW 3SKCIICPHUMCHTAJIBHO
IMPOBCPATH OCHOBHBIC 3aKOHOMCPHOCTHU MCXAaHUKHU.

Oobyuarwmuecss OyayT 3HATD:

- OCHOBHBIC IIOHATHS MEXAHUKHU: MaTepUaIbHAs TOYKA, OTHOCUTEIBHOCTH
MEXaHMYECKOTO JIBUKEHHUS, IIyTh, NIEPEMEIICHUE, MTHOBEHHAs! CKOPOCTbh, YCKOPEHHUE,
Macca, MHEPTHOCTb, cuia (Cuia TSKECTH, CUja YOPYrocTH, CUjia TPEHHUs), BeEC,
HEBECOMOCTb, UMITYJIbC, MHEPIIMAJIbHAS U HEUHEpIMaIbHasl cCucTeMa oTcuera, paboTa
CUJIbl, TNOTEHLMAIbHAsI W KUHETUYECKAas HHEpPrus, amIUIMTyZAa, IEpUOJ, 4YacToTa,
WHEpLHs, MOMEHT UHEPLINH;

- OCHOBHBIC 3aKOHbBl MEXaHMKH: 3aKOHbl HbIOTOHA, 3aKOH BCEMHPHOIO
TATOTEHUs, 3aKOH ['yka, 3axkoH KynoHa-AMOHTOHa, 3aKOH COXpaHEHHUS HMITYJIbCa,
3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCA, 3aKOH COXPAHECHUS U PEBPALLCHUS SHEPTUH;

- OCHOBHBIC IIPUHIMIIBI MCXaHUKU: ITPUHIOMXIT OTHOCUTCIBHOCTHU Famxmex,
MMPUHOUWIT HC3aBUCUMOCTH ,Z[BH)KCHHﬁ, IMPUHOUITI COOTBCTCTBHUA,

- BO3MOXXHOCTH TPUMEHCHUS MEXaHUKHU: JBHKECHUE HCKYCCTBEHHBIX
CITyTHUKOB TOJ JEUCTBUEM CHIIbI TSDKECTH, OaJUTMCTUYECKOE JABUKEHUE, PEaKTUBHOE
JNBHKEHUE, yeTporcTBO pakeTsl, KII/[ Mmamne n MexaHn3MOB, NOABEMHAS CHJIA KPbLIa
CaMoJIeTa;

- OCHOBHBIE U3MEPUTENIbHbIE MPUOOPHI U METOJIbI BEIYUCIICHUS
MOrPENTHOCTEN N3MEPEHUN B MEXAHUKE;

MCTOAbI pCHICHWA OJIUMIIMAJIHBIX 3aJa4 110 MCXaHUKC.
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Ooyyarwmuecs OyayT yMeTh:

- ITPaBHUJIBHO OIIMCBLIBATH U OOBSICHSITh OCHOBHBEIC MEXaHWYECKHE SIBJICHUS U
IMpOUECCChI, AaBaTb TOYHBIC OIIPCACIICHUA OCHOBHBIX MOHSTUM MCXaHHKH,

- n300paxkaTh Ha YEPTEXKE MPU PEIICHUN 3a]]a4 HAIIPaBJICHUS BEKTOPOB
CKOPOCTH, YCKOPEHHSI, CUJIbI, UMITYJIbCA TEJIa;

- pemaTe 3aJayd  Ha ONPENEIICHHE CKOPOCTH, YCKOPEHHUS, MOYTU H
MIEPEMEILICHNS] TIPU PA3JIMYHBIX BHUJAX JBW)KCHHUS, CKOPOCTH M YCKOPEHUS MpH
JIBWKEHHUH TeJa MO OKPY>KHOCTH C ITOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO, MACChl, CHJIBI,
UMITyJIbca, paboThl, MOMIHOCTH, 3Hepruu, KIIJI, yckopenus cBOOOIHOTO MajieHus 10
nepuojy KojiebaHUM MasiTHUKA U Jp.;

- paccuuThiBaTh TOPMO3HOM IyTh, CHWJIBIL, JEUCTBYIOLIME Ha TEJO,
IOBUKYIIEECS C YCKOPEHUEM, OIPEIENsATh CKOPOCTb PAKEThl, HCIOJb30BAThH
KJIACCUUYECKUM 3aKOH CJIOKEHHSI CKOPOCTEH, a Takke 3aKoHbl HbIOTOHA, BCEMHPHOIO
TATOTEHUS, COXPAHEHHUS UMITYJIbCa, MOMEHTA UMITYJIbCa, DHEPTUH U JIP.;

- YUTaThb 151 CTPOHUTH Fpa(l)I/IKI/I, BbIPpAKAOIIUC 3aBUCHUMOCTD
KHHCMATHYCCKHUX BCJIIMYMH OT BPCMCHH IIpU PABHOMCPHOM, PABHOYCKOPCHHOM H
K0JIeOaTEIbHOM ABMIKCHUAX, CUJIbI YIIPYT'OCTH IIPHU }IC(i)OpMaHI/II/I " ap.,

- U3MEPATh U BBIYUCIATH (U3MYECKUE BEIUYMHBI: BpPEMs, PaCcCTOSHUE,
CKOPOCTb, YCKOpPEHHE, MAacCCy, CHIY, >KECTKOCTh, KOI(DPUIMEHT TpEeHUSs, HUMITYIIhC,
pabory, momrHocTb, KIIJ[ mexanusmoB, mepuoj; KoneOaHUN MasTHHKA, YCKOpEHHeE
CBOOOTHOTO Ma/ICHHUS;

- JIeaTh BBIBOJBI 00 M3MEHEHUU (DU3UYECKUX MapaMeTpPOB U XO/a
¢dusnueckoro npoiecca U3 aHaiau3a rpauKoB, ypaBHEHUN U HEPABEHCTB;

- II0JIb30BaThCs (PU3NICCKUMHU MPUOOPAMU: MUKPOMETPOM, CEKYHIOMEPOM,
MU3MEPUTEITBbHBIM ITWIMHIPOM, BeCaMH, TPHOOMETPOM, MOJBHUKHBIM W HEIIOIBH)KHBIM
OJIOKOM | JIp.;

- peuiaThb 3aaa49u BBICOKOI'O M ITOBBIMICHHOI'O YPOBHA CJIOKHOCTH I10
MCXaHHMKC 1M OJIMMIIMAAHBIC 3aJa4H.

®opMbl 3aHATHH, UCIIOJIB3YEMBIE IIPU U3YUYECHUHU JAHHOTO pa3Jielna:
- JIEKIIMOHHAS;

-  WHAUBHAYyaJIbHas paboTa;

- rpymnmoBas padorta;

- WHJIUBUAYyaJIbHAasi KOHCYJIbTallUS;

- IpyNnoBasi KOHCYJbTAaIIUS;

-  HWTOTOBBIA TECT.
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Tema 2.1. Kunematuka

Teopus. IlpsaMOnMHENHOE PABHOMEPHOE U PABHOYCKOPEHHOE JBMKeHUE. [IpuHnmmn
oTHOocuTeNbHOCTH ['anunesi. OTHOCUTENBHOE JIBHXKEHUE. Teopema CI0KEHUs CKOPOCTEil.
JIBikeHue Tena, OPOIICHHOTO MOJ YIJIOM K ropu3oHTy. KpuBonuHeHHOE ABHKEHHE.
JIBr>keHre MaTepUaIbHOW TOYKH 110 OKPYKHOCTH C IOCTOSTHHOU
CKOPOCTBIO. OcHOBHBIE XapaKTEPUCTUKHU BpAIIATEIILHOTO JIBUKECHU S
(IEeHTPOCTPEMUTENHHOE YCKOPEHUE, TMEePUOJ, YacToTa, YIJIOBOE IEpeMEIIcHuE).
KonebarensHoe nBMKEeHHE MaTepuaibHOM Touku. KuHeMmaTHueckue XapaKTepUCTUKU
KOJIe0aTeIbHOTO JBWKEHUS, TpadUKd H3MEHEHUs 3THX MapaMeTpOB C TEYEHUEM
BpEMEHH. AHAJIOTUY BPaIaTEIbHOTO U KOJIEOATEIbHOTO IBUKEHUH.

Ilpakmuxa. Penienne 3a1a4 Ha BBIUUCICHUE KHUHEMATUYECKUX MMapaMEeTPOB MPHU
PaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBIDKCHUH, a TakKe TMpHU JIBIDKCHUU
MaTepuaJbHONM TOUKH IO OKPYXKHOCTU U KoJjiebaTeabHOM JBIKEeHMH. HaxoxxneHue
CpeaHel CKOpPOCTH TPH HEPAaBHOMEPHOM JBIKCHHH. BBIYUCICHHE MIHOBEHHBIX
3HAYCHUN KWHEMATHYECKHX MapaMeTpoB KoJiebaTenbHOro JBIKeHUs. IlocTpoeHue
rpaMKOB 3aBHCUMOCTEH KMHEMAaTHUYECKHUX TapaMeTpoB OT BPEMEHU U aHAIU3 ITHX
rpadMKOB JJig Pa3IMYHBIX BUJOB JBIDKCHHUS MaTepuaabHOW TOYKW. Beluncienwue
CKOPOCTH, JTaJIbHOCTH, BBICOTHI MOJABbEMA M BPEMEHHU IT0JIeTa Teja, OPOIIEHHOTO TOJ
yIJIOM K TOPU3OHTY.

Tema 2.2. luHaMuKa

Teopusi. OCHOBHBIE TOHSTHUS AWHAMHUKMA MaTEPHUAIbHOW TOYKH (ILUIOTHOCTD,
macca, cuia). MHepuuanbHble W HEWHEPLHUAIbHBIE CHUCTEMBI OTCUETA. 3aKOHBI
Herorona. Ilpssimas u oOpaTtHas 3agaur MEXaHWKH. Buabl cui (Yynpyroct, TpeHHS,
conpoTuBiieHus1). 3akoH BcemupnHoro tarorenusa. 3akoHbl Kemepa. Kocmudeckue
CKOpOCTH. JIBMKEHME Tena IO HAKIOHHOW IUIOCKOCTH. Tpenue, 3akoH Kynona-
AMoHTOHA. Ympyrocte W nedopmaruu, 3akoH ['yka. JluHamuka BpamiaTeIbHOTO
nBkeHus. OCHOBHOM 3aKOH BpallaTeIbHOTO JABUXKEHHUS. MOMEHT HWHEPLUHU.
OCHOBHbIE TIOHSITUSL CTATUKU (MOMEHT CHJIBI, IUIEYO CHJIbI, TOYKA OMNOPBI, IEHTP
BpamieHus). Buapl paBHOBecuil Tema (yCTOWYMBOE, HEYCTOWYHMBOE, O€3pa3IMuHOE).
VYcnoBue paBHOBecHs Tena, HEHTP Macc. JlaBneHue (TBepble Tena, >KUIAKOCTH U Ta3bl).
3akon Ilackanms wu 3akoH Apxumena. YcioBue IiaBaHusi Tel. J(uHamuka
K0J1€0aTeTbHOTO ABUKCHUS MAaTEPHATIBHON TOUKH.

Ilpaxmuxa. HaxoxJieHue TUIOTHOCTH Tejla U CPeJHEHl MIIOTHOCTU cMecHu (CIUIaBa).
Pemenue 3agau Ha pacyeT pa3iauyHO poaa cui. PemieHue mpsiMoit M oOpaTHOM 3amauu
MEXAHUKH JUIsl TOCTYNAaTEIbHOTO U BPAIATENIbHOrO ABMKEHUs. OnpeaesieHrue yCKOpeHUs
TeNa MpH ABMKEHUU MO IecTBUEM HeckoJbkux cui. [locTtpoenue u ananus rpadukos
3aBUCUMOCTEH CWIBI TPEHHUs, CWIbl TSHKECTH M CWIBl YIPYIOCTH OT CYILIECTBEHHBIX
MapaMeTpoOB MEXAHUYECKON cHCTEMBI. OIpeeeHne MOMEHTOB UHEPLUHU TEJI PA3IUYHON
¢dbopMbl. Beiuncnenue napamMeTpoB MEXaHUYECKOW CUCTEMBI B
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YCIIOBHUH PaBHOBECHA. Pemenue 3aJlad THAPOCTATHUKKN M OIPCACICHHUC YCHOBI/Iﬁ
I1aBaHusA TCII.

Tema 2.3. 3aKoHBI COXpaHeHH S

Teopusa. mnynbc Tenma. 3aKOH COXPAHEHUS HMITYJIbCA. 3aMKHYTas CUCTEMA.
PeakTtuBHOE nBUkKEHHE. YCTPOUCTBO pakeTsl. YpaBHeHue Memepckoro. dopmyna
[MnonkoBckoro. Mexanudeckasi pabora. MomHocTh. [loTeHIIManbHas U KUHETHYECKasI
sHeprus. KoHcepBaTWBHBIE W JAUCCUINIATHBHBIE CHIIBl. KuHeTHueckas »Heprus
BpALAOILIETOCs Tea. 3aKOH COXPAaHEHUS SHEPTUHU B MeXaHUKeE. [IpocThie MeEXaHU3MBI
u ux KII/J. [IpeBpamenns sueprun. MOMEHT UMITyJIbca. 3aKOH COXPAaHEHHUsSI MOMEHTA
uMItyabca. Kunetnueckasi 3HEprus Bpallaromerocsi TBEpAoro Tena.

Ilpakmuka. OnpejaeneHue UMNyJIbca Tella W 3aMKHYTOH CHCTEMBI Tell.
[IpumeHeHne 3aKkOHAa COXPAHEHUSI UMIyJIbCa W  BBIYMCICHUE KHHEMATUYECKUX
XapaKTEPUCTUK JUISl PeajbHBIX CHUCTEM W MPOILIECCOB (B3PBIB, yIap, CTOJIKHOBEHHUE).
Pemenune 3agay Ha 3aKOH COXpAHEHUS TOJTHOM MEXAHWYECKOW 3Hepruu. Beruucienue
NOTEHI[MAIbHON HEPTrUU TeJla B MOJIE TSHKECTU U ynpyro 1eGopMUpOBAHHON MPY>KUHBI.
Pacuet paboTsi, mortHocTH U KIIJl paznuuHbix MexaHW3MOB. BelunciieHue mapamMeTpoB
BpAIlaTEJIbHOTO JIBM>KEHUS C NMPUMEHEHUEM 3aKOHA COXPAHEHMsS MMITyJibca. PelnieHue
KOMOMHUPOBAHHBIX 3aJ1a4 HAa TPUMEHEHHUE 3aKOHOB COXPAHEHUsI B MEXaHUKE.

Paznen 3. MoJsiekyasipuasi pusuka

VYpoBeHb NpeabsaBiICHUST MaTepHralia 00ecleurnBaeT y4aluMcs periaTh 3aadu
MOBBIIEHHOTO YPOBHS CJIOXHOCTH U JKCIIEPUMEHTAIBHO MPOBEPSITH OCHOBHBIE
3aKOHOMEPHOCTH MOJIEKYJISIPHON (DU3UKH.

Oobyyarwmuecst OyayT 3HATD:

- OCHOBHBIE TIOHATHUS MOJIEKYJISIPHON (DM3HUKHU: TEIIIOBOE IBUXKEHUE YACTHII;
MacChl M pa3Mepbl MOJIEKYJI; HUICAIbHBIM Ta3; H30TEPMUUYECKUN, H30XOPHBIM,
M300apHBI W anuabaTHBIM  TPOIECCH; OpPOYHOBCKOE JIBIDKEHHE; MOJSpHas
TEIJIOEMKOCTh; TeMmIiepatypa (Mepa cpegHeld KUHETUYECKOW HJHEPruu MOJIEKYI);
HEOOpPAaTUMOCTh TEIUIOBBIX TPOIECCOB; KOJIWYECTBO, TEIUIOTA, BHYTPEHHSSI DHEPTUS;
HACBIIICHHBIE W HEHACBIIICHHBIE IApbl; BIAXKHOCTH BO3AYyXd; AaHU30TPOIHS
MOHOKPHCTAIIJIOB, KPUCTANIMYECKHE W aMOp(HBIC Tela; yNpPyrue W IUIACTUYECKUE

nedopmanum;

- OCHOBHBIE 3aKOHBI MOJIEKYJISIPHOM (U3UKH: OCHOBHOE YpaBHEHHE
MOJIEKYJISIPHO-KHHETUYECKOM TeopuH, ypaBHeHue MenaeneeBa-Knanelpona, cBA3b
MEXIy MHapaMeTpamMu COCTOSIHHSI ra3a B HM30MpOIeccax, MEPBOE M BTOPOE HAYAJIO
TEpMOJIMHAMHUKH, YpaBHEeHHE Maiiepa, ypaBHeHue [lyaccoHa;

- CyTh OCHOBOMOJIATAIOIINX OIBITOB MOJEKYJISIPHOM (DU3UKHU: OMBITOB
[lIrepna, Ileppena, Jlamepra, Ixoyina, Menaeneesa u Knaneripona, [lapis, boins u
Mapuortra, I'eii-JIroccaka, Kapno u ap.
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- BO3MOKHOCTH TPHUMEHEHHS MOJEKYIIPHOH (U3UKH: HCIOIH30BAHHE
KPUCTAJUIOB U APYTUX MaTePHAIIOB B TEXHUKE, TEIUIOBBIC IBUTATEIN U UX MPUMEHEHHUE
Ha TPAHCIIOPTE, B JHEPreTHUKE U CEIBCKOM XO3AWUCTBE, METOJbl NMPOQUIAKTHKH U
OO0pBOBI C 3arpsI3HEHUEM OKPY’KaIOIIEH Cpebl;

- OCHOBHBIE U3MEPUTEIbHBIE MPUOOPHI MOJEKYISIPHOU (PUUKH.
Oo0yuaromuecs OyAyT yMeThb:

- NPaBUJIBHO OIUCHIBATH U OOBSCHSATH OCHOBHBIC SIBICHHS U IPOIIECCHI
MOJEKYISIpHOM  (U3MKH, J1aBaTh TOYHBIC OMNPEACIICHUS OCHOBHBIX IOHSTUM
TEPMOJIUHAMUKHU;

- n300paxkaTh HA YEPTEHKE 3aBUCUMOCTH OCHOBHBIX TEPMOJUHAMHYECKUX
napaMeTpoB B U30IpoIieccax;

- pelarh 3aJadyd Ha pacyeT KOJIMYeCTBa BEUIECTBA, MOJISIPHOM MaccChl C
MCIOJIb30BAHUEM OCHOBHOTO YPaBHEHHUS MOJICKYJSAPHO-KUHETHUYECKOU TEOPUHU Ta30B,
YpaBHEHUSA Memnneneesa-Knamneipona, CpelHen KUHETUYECKOU DHEPruu
Xa0TUYECKOTO JBWKEHHUS MOJIEKYJ M TEMIIEPATypbl, MOBEPXHOCTHOIO HATKEHUS
KUJIKOCTHU Y IMapaMEeTPOB YIPYTUX CBOMCTB MaTEpUAJIOB;

- paccuuteiBath KIIJ[ TersoBeIx aBuratenei, paboTy rasa, BHYTPEHHIOIO
HHEPTHUIO0 M KOJIUYECTBO TEIUIOTHI B U30MpPOIECCax U aAnabaTHOM MpoIlecce Ha OCHOBE
NEPBOTO Hayajaa TEPMOJIUHAMUKH;

- YUTaTh M aHAJU3UPOBATh TpaduKu, BBIPAXKAIOUIUE CBA3b MEXKIY
TEPMOJMHAMUYECKUMH TapaMeTpaMH W BBIUHUCIATH pabOTy € MOMOIIbI0 Tpaduka
3aBUCUMOCTHU JIABJICHUS OT 00bEeMa;

- ONpENeNATh  DKCIEPUMEHTAIbHO  IMapaMeTphl  COCTOSIHHS  Tasa
(TemmnepaTypy, o0beM M JaBJICHHE), MOAYJb YIPYrOCTH MaTepuaia, KodhQuimeHT
MIOBEPXHOCTHOTO HATSKCHUS KUJIKOCTCH;

- MOJIb30BaThCs HU3HUUECKUMHU MPUOOPAMHU: IICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOW, MAaHOMETPOM;

- peuiaTh 3a/1a4v BHICOKOT'O Y MOBBIIICHHOTO YPOBHSI CJIOXKHOCTH I10
MOJICKYJISIPHOM (DU3UKE U OJTMMITHAIHBIC 3a/1a4uH.

DopMbl 3aHATHH, UCIIOJIB3YEMBIE IPU U3YYEHUH JAHHOTO pa3/iena:
- JIEKI[MOHHAS;

- UHJMBU1yaJbHas padoTa;

- rpymnmoBas padora;

- WHJMBU1yaJIbHAsI KOHCYJIbTAIUS;

- rpYINNoBas KOHCYJIbTalKs;
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- KOHTpOJIbHas paboTa;
Tema 3.1. MosieKyJIsIpHO-KMHETHYECKAs TEOpUst

Teopus. OCHOBHBIE TIOJOKEHUS MOJIEKYJSIPHO-KUHETUYECKOM TEOPUM M HX
onbITHBIE OoOOcHOBaHMs. Juddys3us m OpoyHOBCKkoe nBHKeHHE. B3aumopeiicTBue
aTOMOB M MOJIEKYJ BellecTBa. Macca u pasmepsl Moiekyn. llocrosHHas ABoranpo.
JluHaMHuUecKre U CTaTUCTHYECKUE 3aKOHOMEPHOCTU. BeposTHOCTH coObITHS. MUKpO-
U MakpoomnucaHue ¢usnueckux cucteM. CpeaHue 3HadeHHS (U3MYECKUX BEIHYHMH.
Pacnpenenenune kak cnoco6 3a1anusi COCTOSHUS cucTeMbl. Pacnipenenenne Makcperia
n bonpumana. OmnbsiT Illtepna, Ileppena, Jlamepra. Wpeanesslii ra3z. OcHOBHOE
YpaBHEHHE MOJIEKYJISIPHO-KMHETUUECKON TEOPUU HIIEANIBHOIO ra3a. TemmnepaTypa u ee
u3MepeHue. AOCOJIOTHBIM HyJb TeMIepaTypbl. YpaBHEHUE COCTOSIHUS HJI€aJIbHOTO
ra3a Kak CJIEICTBUE OCHOBHOI'O YPaBHEHHUS MOJIEKYJIIPHO-KUHETUUECKON TEOPUH Ira30B
M ero 4YacTHble clydad JUIsl MOCTOSSHHOM TeMIepaTypbl, MOCTOSIHHOTO o0bema u
NOCTOSIHHOTO JaBieHusa. PeanbHble rassl. YpaBHeHue Ban-nep-Baanbsca. Cpenssis
JUIMHa CBOOOJHOro rmpoOera. ArperatHble COCTOSSHUSL W (ha30Bble MEPEXOJbl.
HacblieHHble ¥ HEHACBILIEHHBIE Mapbl. 3aBUCUMOCTh JAaBJIEHUS M IUIOTHOCTH
HACBIIIEHHOTO Tapa OT TeMIIEpaTypbl. 3aBUCUMOCTb TEMIIEPATYPbI KUIIEHUS KUIKOCTH
or paeneHus. Kpurtuueckas temneparypa. Pa3oBble NEpexoapl MU auarpamma
COCTOSIHMS BellecTBa. [Iponeccsl KOHAEHCAMU U UCNIApEHUs] B IPUPOJE U TEXHUKE.
Bnaxxnocts Bo3ayxa. Touka pocsl. [Icuxpometp. I'urpomerp. CBoiicTBa MOBEPXHOCTH
xunkocreid. IloBepxHocTHast sHeprus. I[loBepxHOocTHOE HaTskeHHe. (CMayuBaHHE.
Kanumspasle  sBinenus. CTpoeHHME KPUCTAILIOB. AHH30TPOINHS  KPHUCTAJIIOB.
[Tomumopduzmbel. MOHOKpPUCTAUTBI M MOJTUKpUCTAIUIBL. [IpocTpaHCTBEHHAsT perieTka.
OnementapHas syeiika. Cummerpust KpuctamwioB. [ledbekTsl B KpucTamiax.
OOpa3oBaHue KpUCTANIOB B TMpHUPOAEC W TMOdydyeHHe ux B TexHuke. CrocoObl
YOPAaBICHUS MEXaHUYECKUMHM CBOMCTBAMM TBEPABIX Tel. lloHATHE O KHUAKHX
kpucramiax. AMopdusie Tena. Jlepopmaruu. Hanpsokenne. MexaHndeckue CBOMCTBA
TBEPABIX TEJ: YIPYrOCTh, MPOYHOCTh, IUIACTUYHOCTb, XPYNKOCTh. Jlnarpamma
pactspokenus. Co3gaHue MaTepuaIoB ¢ HEOOXOAMMBIMU TEXHUYECKUMH CBOWCTBAMU.

Ilpaxmuka. PacyeT MHKPOCKONMYECKMX K MAaKPOCKOIMWYECKUX I1apaMeTPOB
peanbHbIX CHUCTEM (CKOPOCTh MOJIEKYJ, TeMIlepaTypa, MAaBJI€HUE, KOJIUYECTBO
BellleCTBa, YMCIIO MOJIeKy). Pemenue 3agau Ha ypaBHenue Menaeneesa- Knanelipona
U ra3oBble 3akoHbI. [locTpoeHue rpaukoB H30IPOLECCOB W MX aHaIWU3. Bbrumcienue
napamMeTpoB KUJIKOCTEH U TBepabIX Ten (Moayis FOHra, ynnuHeHus neopMUpOBaHHOTO
Tena, K03 puIueHTa MOBEPXHOCTHOTO HATSKEHUS, BIAXKHOCTU BO3yXa U Jp.). Pemenue
KaueCTBEHHBIX U PACUETHBIX 33/1a4 Ha KaWUISIPHBIE SIBJICHUS

1 (pa3oBbIe IEPEXO0/Ibl, aHATU3 (PA30BBIX AHATPAMM.
Tema 3.2. TepmoauHamMuka

Teopus. TepMOIUHAMUAYECKUM TIOIXO/T K U3YUYCHHUIO (PU3UUYECKUX MTPOIECCOB.
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TepMoauHaMUUYECKHUE MapaMeTpbl COCTOSAHUA Tejla. BHYTpeHHAs DSHEpPrus Tena.
Ilepeoe Hayano TepMOAMHAMHUKU. TepMOAMHAMHUYECKOE oOmMcaHue (Pa30BbIX
Mepexo/I0B, aHaau3 (Ha30BbIX MPEBPAIICHUN C YPHEPTreTUYECKOU TOUKH 3peHust. Pabota
UIeaNbHOIO Tra3a IMpu H3MEHeHHH oObema. [lpumeHeHue mepBoro Hauana
TEPMOJUHAMUKY K Pa3JIMYHBIM TEIUIOBBIM IIPOLIECCAM, COBEPILIAEMBIX HaJ UICAIbHBIM
ra3oM. AauabatHelii nporecc. TemmoeMKoCTH ra3oB MpU MOCTOSSHHOM JaBJICHUU U
MOCTOSSHHOM 00BbeMme. TennoeMKOCTb TBEpAbIX Ted. TeroBble MaluHbl. [IpuHuumn
nerictBus TeruioBblX asuratenei. Lukin Kapno. KIIJ[ TtennoBoro asuratens U MyTH
€ro MOBbIICHU. JIBUTaTEIb BHYTPEHHETO CTOPAHUSL.

[TapoBasi u razoBas TypOuHBI. PeakTUBHBIC IABUTATENIU. XOJOJWIbHBIE MAIIUHBI.
Posib TEMIOBBIX MAIIMH B pa3BUTUHU TEIUIOPHEPTETUKHU U TpaHCIOpTa. TermIoBble MAIIMHbI
u oxpaHa npupoel. OOpaTuMble U HeoOpaTUMbIe TIporecchl. HeoOpaTUMOCTh TETUIOBBIX
MpoLEeccoB. BTOpoil 3aKOH TEPMOJAMHAMUKYN U €T0 CTATUCTUYECKUN CMBICIT.

Ilpakmuka. PacdeT TepMOIMHAMUYECKHX MapaMETPOB pPEAIbHBIX CUCTEM B
Pa3IUYHBIX COCTOSHUSIX. TepMonuHaMu4eckuil aHanu3 (a30BBIX MpPEBpaIICHUI.
DOHepreTuyeckre COOTHOIICHUS TpU HUCHapeHuu (KOHACHCAIMH), IUIABJICHUU
(kpucTannM3anuu) BellecTBa. llpuMeHeHHEe MepBOro Hayaia TEPMOAMHAMUKUA K
OMMCAHMIO TPOLIECCOB HAJ HJCANIbHBIM Ta3oM, pacueT MapaMeTpoB raza B 3THX
nporeccax. Boruucnenme KIIJ| TemyioBbix MamuH (B TOM 4YHCIE€ W HACAIBHBIX),
paboTaromux Mo pa3audyHbIM IHKIaM. KadecTBeHHbIE 3a7aud Ha BO3MOMXKHOCTh-
HEBO3MOXXHOCTh CO3/IaHMSI «BEYHOTO ABUTaTeNs». Pacder sddexkTuBHOCTH padOTHI
XOJIOAWIBHBIX YCTAHOBOK.

Paznen 4. JiaekTpoguHaMHuKa

YpoBeHb TpeabsBiICHUS MaTepuaia o0ecleyMBaeT y4alluMcs BO3MOXKHOCTb
pelarh 3aJa4d IMOBBILIEHHOIO YPOBHS CI0KHOCTH M JKCIIEPUMEHTAJIBHO MPOBEPSTH
OCHOBHBIE 3aKOHOMEPHOCTH JIEKTPUUECTBA U MarHeTU3Ma, a TakkKe KojaeOaTeNbHbIX U
BOJIHOBBIX IPOLIECCOB.

Oo0yuaromuecs OyayT 3HATH:

- OCHOBHBIE MTOHATHUA AJIEKTPUUECTBA U MArHETHU3MA: SIICKTPUYECKUN 3apsi/l,
BJICKTPUYECKOE M MAarHUTHOE TOJIS, HANpPSKEHHOCTh, PA3HOCTh ITOTCHIHAJIOB,
HANPSDKEHUE, SJIEKTPOEMKOCTh, TUAJICKTPUYECKasl TPOHUIIAEMOCTh, CTOPOHHHUE CUJIBI U
OJIC, wmarHuTHas HWHAYKIMS, MAarHUTHBIA TIOTOK, MarHUTHas MPOHHUIIAEMOCTb,
HANPSHKEHHOCTh MAarHUTHOTO TOJISL.

OoOyuarmmuecs OyayT yMeTh:

- IIpaBUJIBHO OIIMCBIBATL H OOBSICHATH OCHOBHBIC SIBIICHHS M IMPpOoLHCCChI

QJICKTPOAMHAMUKH, JaBaTh TOYHBIC OIMPCACICHNA OCHOBHBIX TMOHSTHUI
QJICKTPpOMAarueTu3ma.

®opMbl 3aHATHIA, UCTIOIB3YEMbIE PU U3YUCHUH JAHHOTO pa3jiena:
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- JEKUMNOHHAS;
- UHAUBUAYalbHAsA padoTa;

- rpynnoBas pa0doTa;

- UHAUBUAYaJbHAs KOHCYIbTAIUS;
- rpynnoBasi KOHCYJIbTAIIMS;

- WUTOTOBBIM TECT.

Tema 4.1. daekTpuueckoe mose

Teopua. 3akOH COXpaHEHHUS DJIEKTPUYECKOro 3apsAna. TodeuyHbli H
pacnpeneneHHbli 3apsiabl. 3akoH Kyiona. Onexrpudeckoe mnose. Hamps:keHHOCTS.
JIuHUM HaANpPSKEHHOCTHU. OJIEKTPUYECKOE II0JIE TOYEUYHBIX 3apsaoB. OIHOpPOAHOE
anekTprueckoe nose. I10Tok HanpsKeHHOCTH AtekTpudeckoro nosst. Teopema 'aycca
U €€ NPUMEHEHME JUIsl pacyeTa AIEKTpUUecKUX mojeil. PaboTa anexTpuyeckoro mosis
npu nepemenieHnn 3apsaaoB. [lorenunan. Hanpsixenue. CBs3b MEXAYy HaNpsHKEHUEM
U HaIpsKeHHOCTHIO. [I[pOBOJHUKHN B 3JIEKTPUUECKOM IOJIE€. DIEKTPUUECKasi €MKOCTb.
Onexrpudeckas €MKOCTb IUIOCKOTO KOHJIEHCATOopA. JudiiekTpryeckast
IPOHMUIIAEMOCTb. DHEPrUs JIEKTpUUecKoro nois. ILoTHocTh sHepruu. Ju3neKTpuku
B DJICKTPUYECKOM II0JIe. MeXaHM3M MOJSpU3ALMHM JUAIEKTPUKOB. OJEKTPETHl U
CerHeTod1eKTpUKH. [Ibe30ornexTpuyeckuii 3pPeKT 1 ero UCroIb30BaHUE B TEXHUKE.

IIpaxmuxa. Pemenre Ka4yeCTBEHHBIX 3a/1a4 1O AJIEKTPOCTATUKE (DJIEKTPHU3ALIUA,
npoBoAsie cheprl), 00bsICHEHHE HAOJI0IaeMbIX JJIEKTpPUYECKUX siBlieHUd. Pacuer
CWJIBl B3aUMOJICHCTBUSl DJICKTPUYECKUX 3apsA0B, EMKOCTH, 3apsjia M JHEPruu
koHAeHcaTopa. [locTpoeHue rpadukoB 3aBHCHUMOCTEH SJIEKTPUUYECKUX MapaMeTpOB
3apsHKEHHBIX TE OT KOOPIUHAT.

Tema 4.2. 3aK0HBI MOCTOAHHOT0 TOKA

Teopus. YcnoBusi CyIIECTBOBaHMSI IOCTOSHHOrO Toka. (CTalnuoHapHOE
ANEKTPUYECKOE MOoJie. DNEKTPUUYECKHUE LIENU C MOCIEI0BATEIbHBIM U MapajuielbHbIM
COCMHEHUSAMHN MPOBOJHUKOB. OJEKTPOABWXKYyIIas cuia. 3akoH Owma s
HEOJHOPOJHOTO ydacTka menu W aius moiHou nernu. [IpaBunma Kupxroda. Pacuer
Pa3BETBICHHBIX DJEKTPUUECKUX IIeNed, CMEIIaHHbIX COEIWHEHHI TPOBOJHUKOB.
IIyHTBI U AOMOJHUTENIbHBIE COMPOTUBIEHUS. PaboTa W MOIIHOCTH TOKAa. 3aKOH
Jxxoynsa-Jlenna.

DnekTpuueckuid TOK B MeTajuiax. OCHOBHBIE MOJIOKEHUS SJIEKTPOHHON TEOpUH
MPOBOAUMOCTH MeTauIOB. CKOpPOCTh YHOPSAOYEHHOIO JABHMKEHUS DJIIEKTPOHOB B
MMPOBOJHUKE. 3aBUCHUMOCTb CONPOTHUBIICHHUS OT TemIieparypbl. CBEpXIPOBOJIUMOCTb.
OJIEKTPUYECKU TOK B  TOJYNPOBOJHUKAX. OJJEKTPUYECKAs  MPOBOAUMOCTH
MOJIYIIPOBOJHUKOB U €€ 3aBUCUMOCTh OT TeMIlepaTyphbl U ocBelieHusi. CoOCTBEHHAs U
MIpUMECHAs TPOBOJIUMOCTH MOJYIPOBOJAHUKOB. TepMo- U (poTOpe3nCTOpPHI.
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ONeKTpOHHO-ABIpoYHbI  nepexon. [lomynmpoBomHukoBbii — guoa.  TpaHsucrop.
[IpumeHeHne NOJYyNpOBOJHUKOBBIX MpuOopoB. Tpurrep kak snemeHT OBM.
NHuTterpanbHple CXeMbl. ONEKTPOHHAs 3MUCCHA. BonbT-aMIlepHas XapaKTEPUCTUKA
auona. OIJEKTPOHHbIE IyYKM W HMX CBOMCTBA. DJEKTPOHHO-NyuyeBas TpyOka.
DNEKTPUYECKUU TOK B PAacTBOpPax M PacIjaBax 3JEKTPOJMTOB. 3aKOH JJIEKTPOJIM3A.
Omnpenenenue 3apsiaa  dJeKTpoHa. IIpuMeHeHHME  DJIEKTpoJin3a B TEXHHKE.
DNEeKTpUYECKU TOK B ra3zax. HecamocCTOATENbHBIM U CaMOCTOSITENBHBIN pa3psabpl B
razax. Buabl camocTosTenbHOro pa3psiaa (TICIOIni, HCKPOBOM, KOPOHHBIM, TYTOBOIN).
Ilonsitne o muasme. MI'JI-reneparop. DJIEKTpUUECKUA TOK B Bakyyme. BakyymHBbII
JUOJT U TPUOJ. DIeKTpOoHHO-ydYeBas TpyOka. OnbiT Modde-Munkena.

Hpakmuka. Pacuer COMMPOTHUBJICHUA TMOCJICAOBATCIIbBHOTO, IMAPAJJICIIBHOTO U
CMCIIAaHHOT'O COCAWHCHUA IMPOBOIHUKOB. Breruucnenue MaJACHUA HAIIPAXKCHUA, CHUIIbI
TOKa, BBIHGHHCMOﬁ MOIIIHOCTH B ILCIIN ITOCTOAHHOI'O TOKA. Pacuer cioxxHBIX HeHefI C
ITOMOIIIBIO IMpaBUJI KI/IpXFO(l)a. HOCTpOGHI/IG )51 aHaJIn3 BOJIbTA-aMIICPHBIX
XAPAKTCPUCTHUK PE3UCTOPOB, PACTBOPOB U IMOJIYIIPOBOAHUKOB.

Hrorosoe 3ansitue
KonTponpHas pabora.

Y4eOHbll (TeMaTHYeCKHMH) TIAH.
2-i roJ1 00y4eHust

KoanuecTBo 4acoB
DopMbI
Ne HauMeHoBanue P
IIpakTtu | arrecramun/
n/n paszena, TeMbl Bcero | Teopus
Ka KOHTPOJIA
BBoaHoe 3aHsATHE 2 2
Pasznen 1. MaremaTuka B
30 8 22
(usnueckux nmpoueccax
Tpuronomerpusa KOHTPOJILHBIHN
14. P p 6 2 4 P
TECT
Jlorapudmudeckas u .
KOHTPOJIbHBIN
1.5. | mokazarenpHas 8 2 6 p
TECT
byHKIIH
IIpousBoaHas KOHTPOJIbHBIN
16. | P 8 2 6 p
TECT
Hurerpan KOHTPOJIbHBIN
17, P 8 2 6 P
TECT
Paznen 2.
52 12 40
DJIeKTPOAUHAMHKA
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MarsuTtHoEe 110J1€ KOHTPO/IbHbIN
2.1, 14 4 10 P
TecT
DJIeKTpOMarHuTHas KOHTPOJbHBIN
2.2 | MHAYKIUs 18 4 14 TECT
DIIEKTpOMAarHUTHBIE KOHTPOJbHBIN
2.3.| Kosie0aHus 1 BOJIHEIL. 20 4 16 TECT
Pasznen 3. OnTtuka n
58 16 42
KBaHTOBas pU3NKA
Bomnnosas ontuka KOHTPOJILHBINA
3.1, 14 4 10 P
TECT
I'eomerpuueckas KOHTPOJIbHBIN
3.2.| orrTuka 14 4 10 TECT
dusuka aroma KOHTPOJIbHBINA
3.3, 14 4 10 P
TECT
duszuka aTOMHOTO KOHTPOJbHBIN
3.4 sapa 16 4 12 TECT
KOHTPOJIbHAI
Hrorosoe 3ausarue 2 2 P
pabota
Bcero 144 38 106

Conep:kanmne y4eOHOTro (TeMaTHYECKOr0) MJIAHA.
2-i roJ1 00y4eHust

BBognoe 3ansitue. Baenenue B Ilporpammy. HMHCTpyKTa)k N0 TEXHUKE
0€30MacHOCTH.

Pa3znen 1. MaremaTuka B GU3MYIECKUX MTPOIIECCaX.

YpoBeHb TpeAbSBICHHUS Marepuaisa OOECledYrBaeT y4YalluMCi CTPOUTH
MaTeMaTH4ecKrue MoJenu (U3HUYECKUX MPOIECCOB, a TAKXKE MOIy4aTh HEOOXOIUMBIE
3HAUEHUS W 3aBHUCHUMOCTU (PU3WYECKUX BEITUYHH, TTOCPEACTBOM PEIICHUS Pa3IMYHBIX
ypaBHEHUI1, HEPABEHCTB M aHAJIN3a TPadUKOB.

Oo0yuaromuecs OyayT 3HATH:

- OCHOBHBICE COOTHOLICHUSI B TPEYrOJbHUKE W  TPUTOHOMETPUUYECKHUE
TOXKJIECTBA, (POPMYJIBI MPUBEICHUS U 3HAYCHHUS TPUTOHOMETPHUECKUX (YHKIIUN IS
Pa3IMYHBIX YIJIOB;

- CBOICTBa JIOTapu(PMHUUECKON 1 TTOKA3aTeIbHON (YYHKIIUU U UX TpaduKH;

- METOJbI pellleHUs JIorapuhMHUUECKUX U TTOKA3aTeIbHBIX YPaBHEHHUI
(HEepaBeHCTB);

- TIOHATHS MIPOU3BOIHOM U MEPBOOOPAZHOM;
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- OCHOBHBIE (popMyJibl AU DHEepEeHIUPOBAHNS U UHTETPUPOBAHMS.
Ooyyarwmuecs OyayT yMeTh:

- IpeoOpa30BbIBATh TPUTOHOMETPUUECKHUE BHIPAXKEHHSI U BBIPAXKEHUS,
coziepKallue JorapupMsl;

- pemaTh NPOCTENIINE TPUTOHOMETPUYECKHUE, TOKA3ATENBHBIE U
JorapupMUYECKUE YPABHEHUSI U HEPABEHCTBA;

- HaXOJWUTh IPOU3BOJHYIO, & TAKKE MIPOMEKYTKN 3HAKOIIOCTOSIHCTBA U
MOHOTOHHOCTH Pa3JIMYHBIX (QYHKIIHI;

- peuiaThb SKCTPCMAJIBHBIC 3a1a9Y MCTOAAMU MATCMATHYCCKOI'O aHAJIN34,

- HaXOJMTh MEPBOOOPA3HYIO (MHTETPAIT) PA3JIUUHBIX dJIEMEHTAPHBIX QYHKIUN
Y TUIOILAJIb KPUBOJIMHENHOM Tpaneuuu.

DopMbl 3aHATHH, UCIIOJIB3YyEMBIE IIPU U3YUYECHUH JAHHOTO pa3jiela:
- JIEKIIMOHHAS;

- MPAKTUKYM [0 PEMICHUIO 3a]aY;

- naboparopHasi paboTa;

- WHAUBHUIYyallbHasg padoTa;

- TpynnoBas padoTa;

-  UHIAUMBUAYAJIbHAs KOHCYJIbTALMS,

- TpyNIIOBasi KOHCYJIbTALUS;

- KOHTPOJIbHBIN TECT.

Tema 1.4. Tpuronomerpus

Teopus. I'paduku TPUTOHOMETPHUYECKUX b yHKITHHA. OO6patHsbie
TpuroHoMmeTpuyeckue  (QyHknuu.  TpuroHomerpuueckne  ypaBHEHHS.  Bumsbl
TPUTOHOMETPUYECKUX yPAaBHEHHI, OCHOBHBIE METONBI UX perieHus. OTéop KOpHEM.
3amuch pereHus. TpuroHoMeTpu4IecKrue HePaBeHCTRA.

Ilpaxmuxa.  TloctpoeHne  TpauKOB  TPUTOHOMETPHUECKUX  (PYHKIUH.
[IpeoGpa3oBanre BBIpaKECHHH, COJEpKAMUX OOpaTHBIE TPUTOHOMETPUUYECKHE
bynkiuu. Pemenne TpUTOHOMETPUUYECKHX YPaBHEHUN W HEPABEHCTB Pa3INYHBIMU
MetogaMu. OTOOp KOpHEN TPUTOHOMETPUUYECKUX YPAaBHEHUH.

Tema 1.5. Jlorapupmuueckasi 4 nokasareJbHass PyHKIUUH

Teopusa. llokazatenbHast ¢GyHKUMS M ee cBoiicTBa. Jlorapudmel, cBoiicTBa
norapudmoB. Jlorapudmuueckas (yHKIUS MW €€ cBoicTBa. IloTeHIMpoBaHHWE W
norapudmupoBanue.  PaznuuHble  COCOOBI  pelIeHUs — MOKa3aTeNbHBIX U
norapuMUYECKUX YpaBHEHUI. Y paBHEHHUSI, CBOASIIUECS K TTOKA3aTEIbHBIM U
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J0rapu(pMUYECKUM. Cucremsl YPaBHECHUM. HepaseHcraa, coaepKaiue
MOKa3aTeJIbHbIE U JIOTapu(PMHUUECKUE (YHKLIUU.

IIpaxmuxka. 1lpeoOpa3oBaHue BbIpaKEHUH, coaepKamux jgorapudmsl. Pemenue
MOKA3aTeNbHbIX ypaBHEHMH M HepaBeHCTB. HaxoxaeHue oOnacTu onpeaeiaeHus
gorapuMUYECKUX ypaBHeHMH. Pemenne norapupMUYECKHX ypaBHEHHU H
HepaBeHCTB. Meroa pauuonanuzanuu. Vcnonb3oBanue cBOMCTB (yHKUUNA TpU
pElICHUH Jorapu(MUUYECKUX U TMOKa3aTeIbHbIX YpaBHEHUM M HepaBeHCTB. CHCTEMBI
MOKAa3aTeNbHbIX U JOrapu(pMUUYECKUX YPaBHEHUI.

Tema 1.6. IIpousBoaHast

Teopus. CxopocTh NpoTeKaHus npouecca. MraoBeHHast ckopocTb. KacarenpHas
Kk rpapuky ¢ynkuuu. [lonsitue o mpenensHom nepexone. Ilpenen, ero cBoiicTBa,
3ameuarenbHble npenensl. [IpousBognas. [duddepenuman. HenpepblBHOCT U
muddepeHupyeMocTs G YHKLIHUM. [IpaBusia  BBIYMCIEHHS ~ IPOU3BOJHBIX.
[IpousBoanbie paznuuHbIX GyHKIMA. BTOpas npou3BogHas; ee MEXaHUYECKUI CMBICTT.
[IpousBoaHbIE BHICHIMX TMOPSAKOB. YpaBHEHHE KacaTelbHOW K Trpa@uky ¢GyHKIHH.
[Ipunoxenue mpousBOAHON K uccienoBanuio pynkuuii. McenenoBanue QyHkimm Ha
MOHOTOHHOCTh. JlocTarouHoe yciaoBue 3kcTpemyMma. Haumbombiee u HauMeHblIee
3HaYeHUs] (PYHKUMU Ha NPOMEXYTKE (KOHEYHOM M OeckoHeuHoM). Mcmonb3oBaHue
IPOU3BOAHON B (U3NYECKUX 3a/1ayax.

Ilpakmuxa. PeuieHne 3aga4 Ha HaxoxaeHue nmpenenoB. HaxoxneHue
IPOU3BOJHBIX MPOCTHIX W CIHOXKHBIX (GyHKUMHA. Pemienue 3amady Ha wHcciaegoBaHHE
(GbyHKIMI HAa MOHOTOHHOCTG. PellieHne 3a1au Ha HaX0XKECHNUE SKCTPEMYyMOB (DYHKITHH.
Haxoxnenue acumnrtoT rpaduxoB. Pemenre 3a1a4 Ha HaX0XKICHHE HAHMOOJBIIETO U
HAaUMEHBIIETO 3HaueHus1 QYHKIIMHU Ha OTPE3Ke, pelieHre 3a71a4 Ha ONTUMHU3AIIUIO.

Tema 1.7. UuTerpan

Teopus. TlepBooOpa3nasi u ee coiictBa Heomnpenenennsiii unrerpai. Ilpasuia
HaXO0XJICHUSI IEPBOOOPA3HBIX, HEMOCPEACTBEHHOE UHTEIPUPOBAHUE, HHTETPUPOBAHHE
[0 YacTsM, MojcrtaHoBka. llnomans kpuBoiuHEWHOW Tpaneuuu. OnpeneaeHHbINn
uHTerpan u ero cBoWictBa ®opmyna Herotona-Jlei6uuna. I[lpubnmxenHoe
BBIUMCIICHUE ONPEACIEHHBIX HWHTErpanoB. [IpunoxeHuss uHTerpanos. BerunciieHue
mwiomanaeii m o0beMOB reoMmerpudeckux ¢uryp. Mcmonp3oBaHue UWHTETpaiga B
du3nuecKux 3amadax.

llpakmuxa. Pemienue 3agady Ha HaxXoXJeHUE MnepBooOpa3zHoi. HaxoxneHue
MHTETPAJIOB PA3JIMYHBIMUA MeETOJaMu. PemeHuwe 3amad Ha BBIYMCIIEHHE IUIONAAN
KPUBOJIMHEMHOW Tpamnenuu, Ha HaX0XKJeHUEe 00beMOB reOMeTpruUYEeCcKuX Tei. Pelienue
dr3MYeCcCKUX 3a/1a4 MPY MOMOIIU UHTErpaa.

Paznea 2. DaekrpoguHaMHuKa

ypOBeHB NpCaABbABICHNA MaTCpHalla oOecrieunBaeT yY4alluMcCs peIIaTh 3aaa4un
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MOBBIIIEHHOTO YPOBHSI CJIOXHOCTH M OKCHEPUMEHTAIBHO MPOBEPITH OCHOBHEIC
3aKOHOMEPHOCTH AJICKTPUUYECTBA U MAarHETU3Ma, a TAKXKE KOJIeOaTeIbHBIX H BOJTHOBBIX
IPOLIECCOB.

Oobyyarwmuecs OyayT 3HATD:

- OCHOBHBIE TIOHATHS TEOPUU DJIEKTPOMATHUTHBIX KOJEOaHWU W BOJH:
AIIEKTPOMAarHUTHasT MHAYKLMS; CAMOUHIYKIUS, HWHAYKTUBHOCTb, CBOOOJHBIE U
BBIHYKJICHHbIE KoJieOaHUs; KoyieOaTelnbHbI KOHTYp; NEPEMEHHBIH TOK; pPE30HAHC,
AIIEKTPOMAarHuTHasi BOJIHA; MHTepdepeHuus, aucnepcus, Audpakuus, Moaspu3anus
ANEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI 3JEKTpUYECTBa M MarHeTusma: 3akoH Kyrona, 3akoH
COXpaHeHus 3apsna, 3akoH OMa Uil HEOJHOPOJHOM M NOJHOW ILenu, NpaBuia
Kupxroda, 3axon buo-Caapa-Jlamnaca;

- OCHOBHBIC 3aKOHBI TCOPHUH IBJICKTPOMATIHHUTHBLIX KOJICOAHWM M BOJIH: 3aKOH
BJICKTpOMaFHI/ITHOﬁ HHAYKOWH, 3aKOHBI OTPAKCHUA, IPCIOMIICHUA W IIOTJIOIICHUA
QJICKTPOMArHuTHBIX BOJIH, ITOCTYJIATBI TCOPHUHU OTHOCUTCIIbBHOCTH,

- CYTb OCHOBONOJIATAIOIINX OMBITOB JJICKTPOJUHAMUKH : ONBITOB DpaHKIIMHA,
Bonbthl, Kynona, Oma, AMnepa, @apases, ['epua;

- BO3MOXHOCTH  MPAaKTUYECKOrO0  MPUMEHEHHs  SBJIEHUH U  3aKOHOB
ANEKTPOAMHAMUKH: DJIEKTPOM3MEPUTENbHBIE MPUOOPHI, MAarHWTHAs 3aliCh 3BYKa,
ANIEKTPOHHO-TTy4YeBasi  TpyOKa, TMOJYIPOBOJHUKOBBIM  JAHOI,  TEPMOPE3UCTOP,
TPAH3UCTOpP, TEHEpaTop TIEPEMEHHOI0 TOKa, CXeMa pPaauoTeNe)OHHON CBS3H,
WHAYKIIMOHHAS CBapKa, TpaHCHOPMATOPHI;

- OCHOBHBIE U3MEPUTETbHBIE MPUOOPHI IEKTPOAUHAMUKHU: OCIIILTOTpad,
MYJIBTUMETP, TEPMOPE3UCTOD;

- METOJIbI pEeUICHUs OJIMMITMAJIHBIX 3a/1a4 0 SJIEKTPOIMHAMHUKE.
Oo0yuaromuecs OyayT yMeTh:

- IPaBHIIBHO OIIMCBIBATH H OOBSICHATH OCHOBHBIC SIBIICHHUS M IIPpOHCCChI

QJICKTPOAMHAMUKH, JaBaThb TOYHBIC OIIPCACICHNA OCHOBHBIX MOHSTHUI
QJICKTPOMAru€Tru3imMa,

- pemaTh 3aJa4d HAa 3aKOH COXPAHEHUS DJJIEKTPUYECKOrO 3apsna, 3aKOHBI
Kynona, Oma, mpasuna Kupxroda, Jlenna, 3aKoH 37IeKTPOMarHUTHOW WHAYKIIMH; Ha
JBH>)KEHUE W PABHOBECHUE 3aPSYKEHHBIX YACTHUIL B JJIEKTPUYECKOM U MArHUTHOM TOJISIX;

- BBIUMUCIATH  HANpPSDKEHHOCTh,  HAMpsDKEHHE, CHIy  TOKa,  paboTy
3JIEKTPUYECKOTO OIS, 3JIEKTPOEMKOCTh, MAarHUTHYIO MHIYKIMIO, cuiy JlopeHua, cuiry
Amriepa, a Takke napamMeTpbl KoJie0aTeIbHOTO KOHTYPA U 3JIEKTPOMATHUTHOM BOJIHBIL;

- I/I306pa)KaTb N 4YUTAaThb JJICKTPHUYCCKHC LCIIM, 3aBUCHMMOCTH OCHOBHBIX
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IIapaMeTpoB Koe0aTeIbHOIO KOHTYpa OT BPEMEHH;
- CTPOMTH BEKTOPHBIE JUATPAMMBI JJIEKTPUUECKUX KOJIEOaHU;

- ONpEeAcisATh OSKCICPUMEHTAIBHO MapaMeTpbl  JAJICKTPUUYECKUX  LEMEH,
MPOBEPATh UX HUCIPABHOCTb; HU3MEPSITh MapaMeTPhbl SJIECKTPUUYECKOTO U MATHUTHOTO
MoJieH; mojiy4aTh Ha ocHILIOrpade KapTUHY JICKTPUUYECKUX KOJeOaHUU U (UTYPHI
Jluccaxy;

- MOJIb30BaThCA (PU3NYECKUMHU MTPUOOPAMU: AMIIEPMETPOM, BOIBTMETPOM,
MYJIBTUMETPOM, OCLUIIOrPaPOM, FTEHEPATOPOM BJIEKTPUUECKUX CUTHAJIOB;

- pcmaTth 3a4a4u I10 JICKTPUYICCTBY, MAI'HCTU3MY, KOJICOaHMSIM ITOBBIIIIEHHOTO
YPOBHA CIOKHOCTHU U OJIMMITUAHBIC 3a1a4U.

DopMbl 3aHATHI, UCITOJIb3YEMBIE NTPU U3YYEHUH JAHHOTO pas3jena:

JEKIIMOHHAS;
- UHAWBUIyalbHas paboTa;

- rpymnmnoBas padora;

- HWHJWBHJyaJbHas KOHCYJbTAIIUS;
- TpynmoBas KOHCYJIbTAITUS;

- HWTOTrOBBIN TECT.

Tema 2.1. MarauTHoe moJjie

Teopusi. MarHUTHOE B3aUMOJICHCTBHME TOKOB. MarHuTHoe moJie Toka. MarHuTHas
WHIAYKIUSA. JIMHUM MarHUTHOM MHAYKUMHA. MarautHbeld notok. Cuna Amnepa. [IpuHnun
JNEUCTBUS 3JIEKTPOM3MEPUTENbHBIX HpuOopoB. I'pomkoroBopurens. Cuna Jlopenua.
JIBM>KEHME AJIEKTPUUECKHUX 3apsJ0B B 3JIEKTPUUECKOM U MAarHUTHOM MOJISAX. Y CKOPUTENH
3apsOKEHHBIX  4YacTull. Macc-  cnekTporpad. MarHutHble CBOMCTBa — BEILECTB.

DJIEKTPUYECKUI JBUTATEIh TOCTOSIHHOTO TOKA.

Ilpaxmuka. BplunciieHHe WHAYKUMA MArHUTHOTO TOJNSA Uil Pa3jUYHOU
KoH(pUrypanuu mTpoBOAHUKOB. Pacuer cunbl Ammepa u JlopeHna, mnapameTpoB
TPACKTOPUM 3apsDKEHHBIX YacTUL] B MarHUTHOM moisie. KadecTBeHHOE omnucaHue
SIBJIECHUM, CBA3aHHBIX C MATHUTHBIM IIOJIEM B BEILIECTBE.

Tema 2.2. DJ1eKTPOMATHUTHAS UHIYKIUS

Teopus. SBnenune >nmekTpoMariuTHOM HHAYKIMU. D/1C nunaykuun. MHayKnmonHoe
ANEKTPUYECKOE TTOJIE. 3aKOH 3JIEKTpOMarHuTHON MHAYKuuu. [IpaBuio Jlenna. Buxpesoe
JJIEKTPUYECKOE  TIOJIE. DNEeKTpOAMHAMHYECKH  MHKPO(OH. CamonHayKIus.
NHnykTuBHOCTh. BrusiHMEe cpelpl Ha HMHAYKTUBHOCTb. ODHEPrUsi MAarHUTHOIO IOJIS.
[InotHOCTH 3HEprun. OTHOCHUTEIBHOCTh JJIEKTPHUYECKOTO W MAarHUTHOIO IIOJIEH.
[110THOCTH 3HEPTUU MArHUTHOIO MOJISL. DIEKTPUUYECKU TEHEPATOP
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IIOCTOAHHOI'O TOKA.

IIpakmuxa. Penmienne Ka4eCTBEHHBIX U PACUETHBIX 33714 110 AJIEKTPOMarHuTHOM
nHAyKuuu. Beramcnenne OJIC caMOMHIYKIMHM, DHEPTUH 3apsDKEHHOM KaTyIIKM U
MAarHATHOTO MOJIS.

Tema 2.3. JjIeKTPOMATHUTHbIE KOJI€OAHUA U BOJIHBI

Teopusa. KonebGarenpbHOoe IBWXKEHUE U KojeOaTenbHas cuctema. CBOOOAHBIC
KoJcOaHMsI B HIEATBHBIX KOJICOATEIbHBIX CHUCTEMax. [ apMOHHMYECKHE KoJieOaHUs.
[lepuon, wyacrora, ammautyna, (asza rapmMoHWYecKux Kojebanui. [IpuHuun
cynepnosunuu. ['paduyeckoe npepcrapneHne rapMoHnYeckux konebanuii. CiaoxeHue
rapMOHUYECKUX KoyieOanmii. BekTopHble nuarpammbl. Herapmonuueckue kojieOaHusI.
CBOOO/IHBIE DJICKTPOMArHUTHBIC KOJcOaHWs B KOHType. [IpeBpalrieHue sHEpruud B
KosiebaTensHOM KOHType. CoOCTBEHHasl yacToTa KojeOaHWi B KOHType. 3aTyXalomiue
ANIEKTPUYECKHE KoJicOaHUs. AHAJIOTHS O3JCKTPOMATHUTHBIX M JAJICKTPUYCCKUX
KonebaHmii.  ABTokoneOaHus. ['eHepaTtop  He3aryxalmux  KoneOaHuii  (Ha
TpaH3UCTOpEe). BBIHYXKJIEHHBIE JJICKTpHUYeCKHe KoyeOanus. IlepeMeHHBIH TOK.
['eneparop mepeMeHHOTro TOKa. J[eMCTBYIOIIME 3HAYCHUS HAIMPSIKEHUN M CHIIBI TOKA.
AKTHBHOE, €MKOCTHO€ MW HWHIYKTUBHOE COMNpOTHBICHHWSA. 3akoH Oma s
AIEKTPUUECKON LIeTH MEPEeMEHHOro Toka. Pe3oHaHC HampsikeHuil U TOKOB. CriocoObl
NOJIy4eHUs HeTapMOHH4Yeckux konebanuil. Tpanchopmatop.

DJIEKTPOMAarHUTHOE TMOJIe. DJIEKTPOMArHUTHBIE BOJHBI M CKOPOCTh HX
pacrpocTpaHeHusl. YpaBHeHUEe BOJHBI. OTpaxkeHue, mperomieHue, UHTepdepeHIus,
mudpakIus, TOJSIpU3alusl SJIEKTPOMArHUTHBIX BOJH. ODHEPTHs 3JIEKTPOMArHUTHOM
BOJIHBI, 00beMHasl TUIOTHOCTh 3HEeprun BoJiHBI. M3o0perenne paano A.C. IlomnoBeIM.
[Tpunuun paaworeneoHHOW CBSI3U, MOAYIALMS WU JeTeKTUpoBaHue. IIpocteitmmit
pamuonpuemMHuk. Pannonokanusa. Tenesuaenue. Pazsutue cpeacts cBsizu B Poccun.

IToctynatel TEOpUU OTHOCHUTEIBHOCTU OMHIITEHHA. OCHOBHBIC CIIEJCTBUSA
TEOPUH OTHOCUTEIBHOCTH U UX JKCIIEpUMEHTalbHas npoBepka. CKOPOCTh CBETa B
BaKyyMe Kak IpejielibHasg CKOpOCTh Nepenadyu curuaina. UMmynbc, 3HEprus 1 Macca B
PEIATUBUCTCKON TMHAMUKE.

IIpaxmuxa. TlocTpoeHHE BEKTOPHBIX JUArpaMM SJIEKTPUYECKUX KOJIeOaHUH.
Pacuer mapameTpoB menmw TMEPEMEHHOTO TOKa (EMKOCTHOTO W HWHIYKTUBHOTO
COTMPOTHBICHUN ¥ MOIIHOCTA TMEPEMEHHOTO Toka). Pemenue 3amad 1o
AJIIEKTPOMArHUTHBIM KOJICOAHUSIM M BOJIHAM, pacdeT KoddduimenTa TpancGopMaiinm.
KauectBenHoe u uncneHHoe onucanne YHPEKTOB TEOPUN OTHOCUTEITHLHOCTH.

Pazgea 3. Onruka. KBanroBasi u sigepHas pusuka

YpoBeHb MpeabsBICHUS MaTeprania 00eCleunBaeT yyaluluMcsl pelaTh 3aJauu
MOBBIIICHHOTO YPOBHSI CJOXHOCTA M 3KCIEPUMEHTAIIBHO MPOBEPAThH OCHOBHBIC
3aKOHOMEPHOCTH ONTHKU, aTOMHOU (PU3UKHU U (PU3UKU aTOMHOTO Si/Ipa.
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Ooyuarwmuecs OyayT 3HATh:

- OCHOBHBIE TIOHSTUS ONTUKH: CBET, JIMH3a, 3€pKaJo, MHHMOE U
JNEUCTBUTENBHOE M300pakeHUe; UHTEpPEepeHLus, Tudpakiys U NOJIpU3aLUs CBETA;
aupakUUOHHAs pelleTKa, 30HHAs TUIACTUHKA;

- OCHOBHBIC TIOHSTHS KBAaHTOBOW (DM3HMKH: TEILUIOBOEC H3IydeHHE, aOCOIFOTHO
YepHOe TeIo, KBaHT, (OTOH, (PoTod(D(EeKT, CTaIMOHAPHOE COCTOSTHUE, HW30TOII,
KBaHTOBAaHHE M TUCKPETHOCTD, NeOPOMICBCKAs IJTMHA BOJIHEI, SIAPO, HEUTPOH, IPOTOH,
SIIEPHBIA PEAKTOP, CYSTIHUK M ICTEKTOP YACTHII H JIP.;

- OCHOBHBIE 3aKOHBI ONTHUKHU: 3aKOH OTPaXCHUSI W TMPEIOMJICHHS CBETa,
ypaBHEHHUE TOHKOW JMH3BI M C(HEPUUYECKOTO 3epKaja, YCIOBHE MAaKCUMYMOB U
MUHUMYMOB HWHTep(epeHIIMOHHON u AudpakimoHHON KapThHBI, 3akoH byrepa-
JlamGepTta-bepa, 3akon Maitoca;

- OCHOBHBIC 3aKOHBI KBaHTOBOH (hum3uku: 3akoHbl Buna n Credana- bonapiimana,
3akoHbl CTolleTOBa W ypaBHeHHE OWHINTEeHHa st ¢Gorodddexra, mocTynatsl bopa,
runore3a Je bpoins, cooTHomieHue HeompeaeneHHocTer ['eiizenOepra, 3akoH
PaIMOaKTUBHOTO pacnaja, MpaBuia CMEIICHUS MPU PAJUOAKTUBHBIX U3JTYUEHUSX;

- CYTh OCHOBOIIOJIATaOMIUX OMBITOB ONTHKWA U KBAHTOBOW (DU3UKHU: OTIBITOB
Herorona, FOnra, ®penens, Pesepdopna, Komnrona, Cronerona, Jlebenena u ap.;

- BO3MOYKHOCTH TIPAKTUYECKOTO MPUMEHEHUS SIBJICHUN U 3aKOHOB OITHKHU H
KBaHTOBOW (DM3UKH: OYKU, MPOCBETISAIONIAS ONTHKA, Teleckor, ¢orodnemeHT, [13C-
MaTpuIla, CIIEKTPAJIbHBIM aHAJIN3, AaTOMHAs SJIEKTPOCTAHIIMS, JIydeBasi Tepanus u ap.;

- OCHOBHBIE HW3MEPUTEIbHBIC TNPUOOPHI ONTHKKM M KBAHTOBOW (PU3UKHU:

noJisipou, pedpakroMeTp, criekTporpad, udpakimoHHas PEIIETKa,
(OTO3IEKTPOHHBIH YMHOXHUTENb, (DOTOPE3UCTOP, cUeTUUK I eiirepa;

- METOJIbI pEelICHUs OJIMMITMAJIHBIX 3a/1a4 MO ONTUKE U KBAHTOBOU (PU3HUKE.
Oo0yuaromuecs OyayT yMeTh:

- TMPaBUIBHO OMHUCHIBATH M OOBICHATH OCHOBHBIE ONTHYECKHME M KBAHTOBBIC
SBJIICHUS W TIPOIIECCHI, 1aBaTh TOYHBIC OMPEIENICHUS OCHOBHBIX TMOHSATUN ONTHUKU U
aTOMHOU (DU3HKU;

- pemiathb 3a1a4u Ha 3aKOHBI (OTOA(DPeKTa, 3aKOHBI BOJIHOBON U
T€OMETPUIECKON ONTHUKH, 3aKOH PATMOAKTHBHOTO PacIaja;

- BBIYHCIATH MapaMeTpbl ONTHYECKHX CUCTEM ((OKYCHOE pacCTOSHHUE IUH3HI,
yBEJIMUYEHUE N300pa’KEeHNUs, TOJNIIUHBI IJIEHOK), aTOMHBIX COCTOSIHUN (panyChl OpOUTHI
U CKOPOCTH 3JIEKTPOHA, padoTa BRIXOAA JIEKTPOHA) U SIACPHBIX peaKIUi (BblIeIsseMas
TEII0Ta);

- CTpOUTH  XOJ  Jyd4el B  ONTHYECKUX  CHUCTeMaX, H300paxkaTh
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MHTEPPEPEHLIMOHHBIE U TUPPAKIIUOHHBIE CXEMBI, & TAKKE IHEPreTUUECKUE YPOBHU
aToMa;

- TPOBEPATHh JKCHEPUMEHTANIBHO 3aKOH Maimioca, 3aKOH MPEeTOMIICHUS W
OTpakeHHUsl cBeTa, 3akoH byrepa-JlamOepra-bepa; momydats uHTEpdEpPEHIINOHHBIE U
IUQPaKIHOHHBIE KapTHHBI TI0 PA3JIMYHBIM CXEMaM U OMPEACIATh U3 HUX MapaMeTphl
OTPaXKAIOIKUX U MPOIMYCKAIOUINX CHCTEM, OINpPEeNaTh (POKYCHOE PacCTOSHUE JINH3BI;
HaO0JII01aTh ATOMHBIE CIIEKTPBL;

- TOJIb30BaThC (PU3UYECKUMM MPUOOpaMU ONTUKM U KBAaHTOBOW (DU3UKHU:
NOJIAPOUAOM, PpePpakTOMETpOM, cheKkTporpadoM, AUPPAKIMOHHOW pPELIETKOM,
(OTORNEKTPOHHBIM YMHOXKHUTENEM, POTOPE3UCTOPOM, JINH30M;

- peliaThb 3aad4U 110 OIITUKEC U aTOMHOU (I)I/I?;I/IKG IMMOBBLIIMIICHHOT'O YPOBH:
CJIOXKHOCTH M OJIMMIIMAAHBIC 3a1a4H.

DopMbl 3aHATHH, UCIIOIB3YEMBIE IIPU U3YUYEHHUU JAHHOTO pa3jiela:
- JIEKLIMOHHAS;

- WHJUBHAYalibHAs paboTa;

- Tpymnnosas padoTa;

- MHJUBHUAYaJIbHAs KOHCYJbTalUs,

- IpYIIIOBasi KOHCYJIbTALUs;

- WUTOTOBBIN TECT.

Tema 3.1. BosiHOBasi onTHKA

Teopus. DNEKTPOMAarHUTHBIE U31YUYECHHS PA3HBIX JJIMH BOJIH - PAAUOBOJIHBI.
HNudpakpacHoe uznyueHne, BUIUMOE U3IyUeHue, yabTpadruoieTOBOEe, pPEHTTEHOBCKOE
U ramma-uznydeHue. CBeT Kak »dJEKTpoMarHuTHass BoJiHA. CKOpOCTh CBETA.
Korepentnocts. MaTepdepennus cera. MuTepdepennnonnsie cxemsl (cxema FOnra,
3epkaino Jlnoiina, Ounpusma u Ousepkana @penenst). CekTpaibHOE Pa3ioKEeHUE TPH
unteppepennmn. Audpakums cera. [lpunmun [roitrenca-®penens. Meron 30H
Openens. nbpakiunoHHas pemerka.

Hudpakunonusii criektp. Onpesenenne JIMHBI CBETOBOW BOJHEIL. [loHsTHE O
rosorpaduu. llonmspuszanuss cBera W ee mnpuMeHEeHUWE B TexHuke. Jlucmepcust u
norjomenne cBeta. 3akoH byrepa-Jlembepra-bepa. JlucrnepcuoHHBIH —CHEKTP.
CrnexTpockor.

Ilpaxmuxa. VI3o0paxeHune, aHAIU3 ¥ pacyeT Pa3InIHBIX UHTEPPEPEHIIMOHHBIX
u nudpakuroHHbIX cxeM. Pemienue 3agau Ha 3akoHbl byrepa-JlamGepra-bepa u
Maimoca. BbelunciieHMe W3MEHEHHS JUIMHBI, YaCTOThI, CKOPOCTH W WHTEHCUBHOCTH
CBETa IIPU MPOXO0KAECHUHU €T0 Yepe3 BEIIECTBO.

Tema 3.2. 'eomeTpuueckasi onTuka
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Teopus. I'eomerpruecKkas ONTHUKA KaK IIPENEIIbHBIN Cly4all BOJHOBOM OITHKHU.
3aKOHBI TEOMETPUYECKON ONTUKH: 3aKOH IPSIMOJIMHEHHOTO PAaCHpPOCTPAHEHHUS], 3aKOH
OTpakeHusl, 3aKoH mpeniomieHus cBeta. [Ipunmun depma. [lnockoe u chepuueckoe
3epkana. [lomnoe otpaxenue. Jlunza. dopmyna toHkoil nuH3bl. Cdepuueckas u
XpomaTuieckasi abeppauus. Y BeITU4eHUEe JIUH3BIL.

I'ma3 kak onruyeckas cucrema. Jlepextel 3peHus. Ouku. PotomeTpus.
CgetoBoii notok. Cuia cBeta. OCBEIIEHHOCTh. 3aKOH OCBEIIEHHOCTU. CyObhEKTUBHbBIE
U OOBEKTUBHBIE XapaKTEPUCTUKU u3NydeHus. Onrtuuyeckue npubdbopsl. doroanmnapar,
MPOEKIIMOHHbIE alMapaThl, JIyna, MHUKPOCKON, 3pUTENbHbIE TPYObI, TEJIECKOII.
Pa3pemaromas cnocoOHOCTh ONTUYECKUX TPUOOPOB.

Ilpaxmuxa. TlocTtpoeHue xoma nyda (M300pakeHWil) TMPU MPOXOKICHUH
(oTpaxkeHHH) CBETA B PA3TUYHBIX ONTUYECKUX CUCTEMAX (JIMH3bI, TPO3PAYHBIEC PU3MBI
U TUIaCTHHBI, 3€pKaia), omnpeaeieHre MmapaMeTpoB 3TUX cucteM. Pemienue 3amay Ha
3aKOHBI OTPXEHUS W TIpesioMJieHUs. BulunciieHne mMmapaMeTpoB H300paKeHUS B
pasTUYHBIX MPUOOpPaX, BOOPYKAIOIIMX IJ1a3 YeJoBeKa (TEJIECKOI, JIyna, MUKPOCKOM).
Pacuersl ¢doTOMETpUYECKMX BEIUYWH B Ciydae pPa3UYHBIX HWCTOYHUKOB CBETa M
OTPAXKAIOLIUX [TOBEPXHOCTEH.

Tema 3.3. ®uzuka aroma

Teopusi. BOZBHUKHOBEHHE YYEHHsS O KBAaHTaX. 3aKOHBI TEIJIOBOTO H3Iy4YECHHUS.
dotornekTpuueckuit 3G eKT U ero 3akoHbl. YpaBHeHUe (orodddekxra. DoTOH, ero
sHeprus u ummyibc. dPpdext Komnrona. OnbiT bore. [lpumenenue dorodrddexra B
texauke. JlaBnenue cBera. OmwiThl JleGenea. Dddexkr Komnrona. BomHoBbIE H
KBaHTOBBIE CBOMCTBA cBeTa. OMBITHI U SIBJIEHUS, OITBEPKIAIOIINE CI0KHOCTh aTOMA.
Mogens atoma Pesepdopma. KBantoBsie nmoctynatel bopa. Monens aroma Bogopoaa
no bopy. Ilpoucxoxnenue mnuHEHYaThIX CHEKTPOB. CHEKTpbl U3IYy4YCHUS U
noraomeHusi. OnbiTel @panka u ['epa. CoekTp 3HEPreTUUECKUX COCTOSHUI aTOMOB.
CnexrtpanbHblil ananu3. Tpyanoctu teopun bopa. ['mnote3a ne bpoitns. BoiHoBbie
cBoiicTBa 3iekTpoHa. KopnyckymnsipHo- BOJHOBOM  ayanu3Mm. (COOTHOILIEHHE
HeonpeneneHHocten [elizenoepra. [lonsitne o kBaHTOBOM MexaHuke. COOTHOIICHHE
HeonpeaeneHHocTeil. Atom Bogopoaa. CHUH 3J€KTPOHA, MHOTO3JIEKTPOHHBIE ATOMBI.
BrinyxnenHoe wusnydenue. Jlazeppl u ux npumeHeHue. lloHATHe O HEIMHENMHOU
ONTHKE.

llpakmuxa. BbluncieHHe XapaKTEPUCTUK TEMJIOBOIO H3JIYUYEHHUsI aOCOIIOTHO
yepHoro Tena. [locTtpoeHne sHepreTuuecKMx ypoOBHEH aTomMa M pacyeT MmapaMeTpoB
aleKkTpoHa B aroMe. PemieHue 3amad Ha 3akoHbl PoTodddeKkTa M COOTHOUICHUS
HeomnpeAeneHHocTH [elizeHOepra, omnpeaeiaeHue BOJHOBBIX W KOPIYCKYJSPHBIX
napaMeTpoB (POTOHA U MUKPOYACTHII.

Tema 3.4. ®u3nKa aTOMHOI0 SIApPa
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Teopusa. CoctaB atoMHOro sapa. M3oromnsl. fnepHble CUibl. DHEPrus CBI3H
aTOMHBIX saep. CHIEeKTp DHEPreTMYEeCKUX COCTOSHHUM aTOMHOTO sapa. ['amma-
u3nydyenue. PaanoaktuBHOCTh. PaanoakTuBHBIE mpeBpalleHus saep. Anbga-, Oera-
pacraji, raMMa-u3iaydeHue npu anbda- u 6eta-pacnagax. Heirpuno. MckyccTBeHHas
paguoakTUBHOCTb.  [IO3UTpPOH.  DKCIEpUMEHTAJIBHBIE  METOABl  PErUCTPALUU
3apsDKEHHBIX  YacTUL. 3aKOH PaJMOAaKTUBHOIO pacnajna. SaepHsle  peakiuu.
DHEPreTUYECKUi BBIXOJI S/IEPHBIX peakuuil. Jlenenue saaep ypaHa. S nepHsblil peakTop.
Tepmosinepnas peakuus. [lonydyeHne panOaKTUBHBIX U30TOIIOB U UX MCIIOJIb30BAHMUE.
[TonsiTue 0 103€ U3TydyeHUs U OMOJIOrMYECKOM 3allIuTe.

BHeMeHTapHBIC HJaCTHUIIBI. AHTI/I‘IaCTI/IL[BI. Bzaumnrie MMpCBpaIICHUA
QJICMCHTAPHBIX YaCTHII. CDYHI[aMeHTaJIBHBIC BSaHMOﬂeﬁCTBHH. KJ'IaCCI/I(I)I/IKaL[I/ISI
QJICMCHTAPHBIX YaCTHUII. CHGKTpBI QJICMCHTAPHBIX YaCTHII. JIenTOHEI. AI[pOHBI,
KBAapPKH, T'JIFOOHBI.

Ilpakmuka. PemieHune 3amad Ha TPaBWIO CMEUICHHUS TIPU PaTUOAKTUBHBIX
U3JIyYCHHSIX W 3aKOH  PaJMOAKTUBHOIO  pacrnajaa. BelyucieHue >HEpruu,
BBIJICTIAIONIEHCS B siAEpPHBIX peakuusix. CocTaBieHHE YpaBHEHUH TEPMOSACPHBIX
peaKuuil ¥ OnpeAeICHUE MPOTYKTOB 3TUX PEAKIIH.

HUTorosoe 3anarue
KonrtponbHas padora.

OPTAHMBAIIMOHHO-ITEJAT'OI'MYECKHUE YCJIOBUA
PEAJIM3ALIUUA ITPOI'PAMMBbI

Paznmen ®opma IIpuémel 1 MmeTOIBI Junaktrnueckui TexHnueckoe dopma
3aHATHS OpraHu3aluu MaTepual. MOJIBEJICHUS
00pazoBaTeabHOro OJEeKTPOHHbIE OCHALICHHE UTOr'OB
npouecca UCTOYHUKHU
Matemaruka | KomOounu | 1) Madopmanuonno- | 1) Paznarounsie 1) [Tepconansh | 1) Kortponbaa
B pOBaHHAasA | PELENTUBHBINA MaTepHualIbl BIi KOMITBIOTED | 1 paboTa
(bu3nIecKuX 2) PenponyktuBHslii | 2) [Ipe3enTtanuu 2) [poexkuuont | 2) KonTponbu
rpoiieccax 3) [Ipobnemuoe 3) Caiit oe .
U3JI0KEHHUE alexlarin.net obopynoBaHHe b Tect
4) YacTuaHo- 4) Caiit mathus.ru |3) Jloctym k
TTOMCKOBBII cetu UnTEpHET.
5) AucTaHIIMOHHBIN 4) Hannuue
3JIEKTPOHHOMN
MOYTHI
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Mexanuka | Kom6unu | 1) Undopmannonuo- | 1) YuebHo- 1) Ilepconanseh | 1) KonrponsHa
poBaHHas | peLenTUBHBINA METOJIUYECKOE BIif KOMIIBIOTED | 51 paboTa
2) PenponykTuBHBIH | 1OCOOHE 2) Ilpoekuuons | 2) Konrponsu
3) IIpobnemuoe «KuHnemaTtukay, oe Bl TeCT
U3JI0KECHHE «Iunamukay, o0opyioBaHHe
4) YactuuHo- «3aKOHBI 3) Hoctyn
IIOUCKOBBII COXpaHECHUA» ceru MHTEpHET.
5) Mucranuuonusiii |2) PazmaTounsie 4) Hanuuue
MaTepHuallbl AJIEKTPOHHOU
3) [IpesenTanus [1OYTHI
4) Caiit mathus.ru |5) JlemoncTpan
MOHHOE U
nabopaTopHoe
o0opyoBaHue
Monekynsaps | Kom6unu | 1) Madopmannonno- (1) YueOHno- 1) Iepconanph | 1) Korrposibha
ast pusuka | POBAHHAA | peyrenrruBHBIA METOINUECKOC BIil KOMIIBIOTED | 51 paboTa
2) PenponykTuBHBIN [TocoOHe 2) IIpoexunonH | 2) Kontponsu
3) [IpobnemHoe «MonexynspHas oe .
U3JI0KEHHUE br3mkay obopyznoBaHue b ect
4) YactuyHo- ) Paznatounbie 3) Hoctym
ITOMCKOBBII MaTEPHAIIBI cetn MHTEpHET.
5) Aucranuumonnsiii  PB) Ilpesenranun 4) Hanuune
4) Caiit mathus.ru | 31€KTpOHHOM
MOYTHI

5) HemoHcTpary
HMOHHOE U
nabopaTopHoe
o0opymoBaHHe
buznyecKoro
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TTOMCKOBBIM.
JIMCTaHIIMOHHBII

MaTepHaTbI
3) IIpe3eHrariuu
/) Caitt mathus.ru

cetn HTEpHE.
) Hanwnune
BIEKTPOHHON
[TOYTHI

5) JlemoH
CTPAIIOHHOE
12
ilTabopaTopHOE
0OOpyI0BaHKE
(bu3HYECKOT0
KaOMHETa

DnekTpo- Kom6unu | 1) Undopmarmonso- [1) YuebHo- 1) Iepco | 1) KourponsHa
JUHAMHKa poBaHHai pelLenTUBHBIN METOIMYECKOS HaJIbHBIN s pabora
2) PenpoaykTuBHBIA [1OcOOUE KOMITBEOTED
3) [Ipobnemuoe OIEKTPUUYECKOE 2) Ilpoekunont | 2) Kontponsu
U3JI0KEHHE oJe. 3aKOHBI | o€ b TCCT
4) YacTuaHO- [OCTOSTHHOTO obopynoBaHue
IIOUCKOBBII TOKa», 3) Hoctyn
5) Jucranimonnsiii  MaruutHoe none. |ceru MHTepHeT.
DnexTpomarnutHas |4) Hanuuune
TH Ty KLU, 3JIEKTPOHHOMN
«Konebanus 1 | TOYTHI
BOJTHBD» 5) demoncrparr
?) Pa3narounble HMOHHOE U
MaTeprabl nabopaTopHoe
3) Tlpesentanmu |obopymoBaHue
/) Caitr mathus.ru | pusuueckoro
KaOmHeTa
OnTuka n Kom6unu | 6) Mudopmarnmonno- (1) VYuebno- 1) Ilepconansn | 1) Konrponbna
KBAaHTOBAas1 poBaHHas
¢bu3nka peLEenTHBHBINA METOANYECKOE b1 KOMITBEOTED g pabora
7) PenponyktuBHbiii [nocobue «Ontuka. [2) TIpoekiimonH
8) IIpobremuoe KBanToBas oe 2) KOIijom’H
W3JI0KCHHE (buznka» 0OOpyI0BaHHE bl TECT
9) YacTuuHo- ?) Pasgarounsie  [3) Hoctym k

CIIMCOK JIMTEPATYPHBI

Cnucok JTuTepaTypbl, HCIOJb30BAHHON MPU HANIMCAHUHN MPOTPAMMBI

1.

«OU3SMATIINT», 2013.

2.

mKojay, 2013.

3.

mKojay, 2012.
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CusyxuH /J.B. Kypc ¢uzuxu B 5-u tomax / [{.B. CuByxun — M.:

MatseeB A.H. Kypc ¢usuku B 5-u Tomax / A.H. MarBeeB — M.: «Brpicias

Tpodumona T.U. Kpartkuii kypc ¢uzuku / T.U. Tpodhumosa — M.: «Bricias




4, bexnemumes J[.B. Kypc ananmutraeckoit reoMeTpun 1 TMHEWHOU anreOps! /
J[.B. bexnemuiies — M.: « DUSMATIIUT», 2011.

S. IMuckynos H.C. luddepeninmanbHoe U HTHTETpaIbHOE HCUNCICHHUS:
Yyebnoe nocobue B 1Byx Tomax / H.C. Iluckynos — M.: «Hayka», 2010.

6. bepman I'.H. CO6opHUK 3a1a4 110 KypCcy MaTeMaTHISCKOTO aHAIIN3a:
Yyebnoe nocobue / I'.H. bepman — M.: «Kuura nmo TpeGoBanuto», 2012.

Cnucok JuTepaTypbl, peKOMEHI0BAHHON 00y4aluMcst

1. 3amaun MOCKOBCKUX TOPOACKUX ofaumnuaz no ¢pusuke. 1986-2005 rr. - M.
m3aatenbctBo MITHMO, 2012.

2. 3800 3amgau mo u3MKe AT MKOJBHUKOB U MOCTYHAIOMINUX B BY3bI — M.:
«JIpodax, 2010.

Cnucok JJuTepaTypbl, peKOMEH/I0BAHHON POAMTEISAM

1. [Ile6nanora, E. 1. Heycnemnsie ogapennsie mkonsHuku / E. 1. Il]e6manoBa.
- M.: BUHOM. JlaGopatopus 3Hanui, 2011.

2. Puuapn Temmnap. [IpaBuna camoopranusanuu: Kak Bcé ycneBaTh, HE
Hanpsrasch / AnpnuHa [labmumep, 2013.

3. 3enenuna, E. b. (kanmuaat memarornyeckux Hayk; 3aMm. nupektopa; Kpaesas
IIKOJIA-UHTEPHAT JUISl OJIapEHHBIX JeTeil, r. BiaguBocTok). OnapeHHbl peOeHOK: KaK ero

BociuThIBaTh M 00y4ath? / E.b.3enenuna [Tekcr] / HapogHnoe o6pa3oBanue. - 2010. - Ne
8. - C. 201-206.

CnHCOK 3JIEKTPOHHBIX HCTOYHMKOB HHpOpMaAIIUHU

1. Caiir Bcepoccuiickoit onummnuasl o ¢pusuke: [ Anexrponnsiit pecypc] URL:
https://physolymp.ru. ([lata o6pamenus: 28.08.2018).

2. Caiit BcepoccHiicKOW OJNIMMMHAABI 110 aCTPOHOMHH: [DJIEKTPOHHBIA pecypc]
URL: https://astroolymp.ru. ({ata obpamenus: 28.08.2018).

3. HayuHo-nonynispHbIi acTpOHOMHYECKHM caiiT: [ Dnekrpounsii pecype] URL:
https://astronet.ru. ([laTa oOpamenus: 28.08.2018).

4. OtkpsIThIil Oank 3aganuil ET'D: [Dnexkrponnsiii pecypc| URL: https://fipi.ru.
(lara oopamenus: 28.08.2018).

HOpMaTHBHbIe JOKYMEHTbI

1. ®enepanbublii 3akoH Poccuiickoit @enepanuu ot 29 nekadbps 2012 r. Ne 273 -
@3 «O6 obpazoBanun B Poccuiickoit @eaeparum.

2. [Ipuka3z MunucrepcTBa obpazoBanust u Hayku PD ot 29 asrycrta 2013 1. Ne
1008 «O06 ytBepxkaenun Ilopsinka opranu3anv U OCYIIECTBICHUST 00pa30BaTEIbHON
NEATENbHOCTH IO AOTOJHUTEIbHBIM 00111€00pa30BaTEIbHBIM ITPOrpaMMam.
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3. Ilpuka3 JlemaprameHnta oOpa3oBaHus ropojga MockBel «0O Mepax 1Mo
Pa3BUTHUIO JOMOJHUTENBHOTO oOpa3oBanus aeted B 2014-2015 roxy» ot 17.12.2014 r.
Ne 922 (B pen. ot 7 aBrycta 2015 romga Ne 1308, ot 8 centsiopst 2015 roma Ne 2074, ot
30 aBrycta 2016 roma Ne 1035, ot 31 ssuBaps 2017 roma Ne 30).

4. ITucbmo Muno6puayku Poccuu No 09-3242 ot 18.11.2015 «O HanpaBieHun
uHpopmanun» (BMecte ¢ «MeTOIUYECKUMU PEKOMEHAALMIMHU O MPOEKTUPOBAHUIO
JOTIOTHUTENbHBIX ~ OOLIEpa3BUBAIOLUIUX MporpaMMm  (BKJIIOYas pa3HOYpPOBHEBbBIE
MIPOrPaAMMBI)»

5. CanurapHo-3nugemMuoniornueckue mnpasuia W HopmaTuBbl  CanlluH
2.44.3172-14 «CaHuTapHO-3NUAEMHUOJIOTHUECKIE TpeOOBaHUA K  YCTPOMCTBY,
COJIEp KaHMIO U OpraHU3alUu pekruMa padoTbl 00pa30BaTEIbHBIX OpraHU3aAIHMA
JOTIOTHUTENIBHOTO 00pa30BaHus AeTei» (YTB. MOCTaHOBJIEHHEM | TaBHOTO
rocyJapCcTBEHHOro caHuTapHoro Bpaua P® ot 4 utons 2014 1. Ne 41).
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