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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
[Moroga Anacracus [1aByioBHa, K.(.-M.H., JOLIEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
HE/TMHEHMHAS OIITUKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-1 — CnocobeH TpPUMEHSTh €CTEeCTBEHHOHAyUHble U OOIeMH)KEeHEepPHble 3HAHHUS, MEeTO/IbI
MaTeMaTH4yeCcKOro aHaau3a U MOZie/IMPOBaHuUs B NH)XeHePHOU [leATe/IbHOCTH, CBSI3aHHOM C IPOEKTUPOBaHUEM,
KOHCTPYMPOBaHKEM U TEXHOJIOTUSMH TIPOU3BOZCTBA J1a3ePHOM TeXHHUKU

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:
OIIK-1

3HAHUA:

Ha YpPOBHe TIpe/ICTaBIeHUH:

1) o cucremMHOM MOAX0A€ K MPUHLMIIaM (opMUpPOBaHUs MH(OPMALIMKM B COBPEMEHHBIX TEXHOIOTHSIX;

2) 06 OCHOBHBIX 3aKOHAX KOT€PEHTHOM HeJTMHEMHOW OTNITHKU M KBaHTOBOM (PM3WKH, JIEXKAL[UX B OCHOBE
COBpeMeHHBIX MH(OPMaIMOHHBIX TEXHOJIOTHIA;

3) o cBolicTBaX U 0COOEHHOCTSIX UCTIONB30BaHUS KIACCUUECKUX U JIa3epHBIX UCTOUHUKOB W3/TyueHUs B
METOZ0JIOTHUH CO37aHusI MH(POPMALiH;

4) 0 TUIOBBIX M KOMIBIOTEPHBIX TIPUHIUTIAX CO3/jaHUsI M 00paboTKu MHpOpMaIuy;

5) 0 HOBBIX HJiesiX B OyAyIUX MH(HOPMALMOHHBIX TEXHOJIOTHSIX;

Ha YPOBHe BOCIIPOM3BeZleHHS:

1) MeTozBl pacyeTa OCHOBHBIX JIMHEHHBIX U HeJMHEeWHBIX XapaKTepUCTUK W TapamMeTpOB KBaHTOBBIX
cucTeM (Ha TTpUMepax aTOMOB M MOJIEKYI);

2) MeTofbl yTpaBleHUS TlapaMeTpaMM KBAHTOBBIX CHCTeM C TIOMOLIbIO BHEIIIHETO I10JIeBOrO
BO3/IeUCTBUS;

Ha YpOBHe IOHUMaHUS:

1) obwekra (BemecTBO Kak HeJMHEHHasi KBaHTOBas CTPYKTypa) M TipeAMeTa Kypca (¢usnueckue
sIBJIEHUs], JieXKalljie B OCHOBe 3alllMCH, XpaHeHUsl U Tiepefaud MH(opMaluM), 3ajau Kypca (IpoeKTHpOoBaHUe
TIpolLieayp yIipaB/ieHus (pu3rueCcKUMH SIBJIEHUSIMU, SIBJISIONTAMUCS 0CHOBOM MH(POPMAIIMOHHBIX TEXHOJIOTHH);

2) TIOHSITHe O HETIPePLIBHBIX U AUCKPETHBIX BEJIMUMHAX, XapaKTePU3YIOIINX IMapaMeTPbl CTPYKTYPHBIX
YaCTHL], OTIPeZie/ISTFOIINX CTPOeHHe BelleCTBa;

3) OCHOBHBIE 3aKOHBI KOTE€PEeHTHOW U HeJMHEHHOW ONTHMKU M KBAHTOBOW (DM3MKH, WCIIO/b3yeMble B
CO3[jaHUM CUCTeM MH(QOPMAaLUU U TEXHOIOTUH;

YMeHUs:

TeopeTUUeCKue:

1) ucronp30BaTh OCHOBBI CUCTEMHOTO TIO/IXO/la, OCHOBBI KBAaHTOBOM (DM3WKU U TEOPHM Pe30HaHCHOTO
B3aWMO/IENICTBUSL JIa3€PHOTO W3/yueHWs C BeL[eCTBOM /il TIOCTAHOBKH U pellleHus 3ajjau yIpaB/ieHUs
KaueCTBOM WH(OPMAI[MOHHBIX TEXHOJIOTHH;

2) IPUMEHSATH 3aKOHBI U METO/bl K/IaCCUYeCKOW M KOTepeHTHOM M HeJTMHeMHOW ONTUKM /I aHajau3a U
VHTepIIpeTalyy JaHHbIX;

3) uCronb30BaTh KaacCHyeckue U Jia3epHble MCTOUHMKM M3/IyueHUs] Kak B OT/eNbHOCTH, TakK U B
KOMTII/IEKCe [Ijii OCYIIeCTBJIEHHUs] TMpOILiecca 3arlvcy, XpaHeHWsl W CUMThIBaHWS WHQpOpPMaluud ¢ 00BbeKTa U
OCTKeHUsI MaKCUMabHOTO 3¢ deKTa;

4) IPOEKTUPOBATh U OCYIIeCTB/ISTh TOCTAHOBKY U Peain3aliiio CBETOBBIX 3(D(EKTOB C UCITO/b30BaHUEM
OTITHYECKUX JIMHEeHHBIX ¥ HeJIMHeHHBIX CBOMCTB ra3000pa3HbIX, KUIKUX U TBEPABIX Cpel;

MpaKTh4ecKue:

1) aHa/nM3WpoBaTh U OL|EHUWBaTh CIleKTpajbHble, BpeMeHHble U SHepreTHueckre XapaKTePUCTUKH Kak
HCTOUYHUKOB CBeTa, TaK U MPUEMHUKOB U3/yUYeHHs B ripoliecce ¢opMUPOBaHUs UH(OPMAaIUM;

2) OCYIIeCTB/SITh MOCTAHOBKY KaK CTaTHUeCKUX, TaK U AWHAMHYECKUX CBETOBBIX BO3[eMCTBUN Ha
BEIIeCTBO C TPUMEHEHWeM CTaHAAPTHBIX W CIeI[Ua/bHBIX armapaTypHbIX MeTOZOB TPAHCIIOPTHPOBKHU
n3/1yueHus ¥ HOPMUPOBaHUS N300pa’keHUs;

HaBbIKU:

MIPOEKTUPOBATh ONTHUMAJBHYIO CTPYKTYPY KOHTPOJISI B Jla3epHbIX YCTPOMCTBaxX AJisi WHGOPMALMOHHBIX
3ajay;

MPUMEHSTh KOMTIBIOTEPHBIE METOJBl U MPOrpaMMHOe obecrieueHre (OPMHUPOBAHUM HHGMOPMAIMUA W
TeXHOJIOTUUe CKUX TIPOL[eCCOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HducuurivHa HEJIMHEMHASI OIITHUKA siB/sieTcst JUCLATUIMHON 00A3aTebHOM yacTH 6/10Ka 1
[porpaMmsl IIOATOTOBKY 110 HarpasieHuto 12.03.05 Jla3zepHas mexHuKa U /a3epHble MexHOA02UU.

CogepxaHWe JUCLUMIUIMHBI  SIB/SIETCS  JIOTUUeCKUM  Tipojo/bkeHueM auciuruivH:  OCHOBBI
KBAHTOBO 3/TEKTPOHUKW.

Hpe,aBapHTeanble KOMIIeTeHILIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la n3yueHud AUCLHUTIIIMHBI:
e OIIK-1 — Cnocoben MNPpUMEHATh €CTeCTBEHHOHAYUHbIE U O6H_[eI/IH)KEHepHLIe 3HAHUA, METOAbI

MaTe€MaTHUUeCKOro aHa/in3a U MO e/IMDOBAHNS B HH)KeHepHOﬁ AedaTe/IbHOCTH, CBSI3aHHOI1 C
MPOEKTHUPOBAaHKWEM, KOHCTPYHMPOBAaHKWEM U TEXHOJIOTUAMUA IIPOU3BOACTBA J'[aBepHOﬁ TeXHUKHU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Ilpegmer HenuHeliHON onTUKM. 1. TIpesiMeT He/mMHelHOM onTuKH. VicTopus ee
pa3Butust. TpeGoBaHMs K TJIOTHOCTH MOLLHOCTH M3/1yuenusi. 2. KorepeHTHble HeNMHEHHO
ontuyeckue 3¢dextsr. O630p HeMMHeHHbIX 3QHEKTOB, UX PHHLIMIIOB U TIPUIOXKEHHUH.
4 8 KorepenTHocTb. [InHa 1 BpeMs KorepeHTHOCTH. 3. HenmHeliHslii oTkvk cpefbl. basoBoe 20 12 10 2 8 20
MaTepHa/ibHOe ypaBHeHHe HeJIMHeHHOH onTUKU. 4. PeHOMeHOJIOrHYecKoe Or1caHue
BOCIPUUMYHBOCTe}. CBsI3b CTPOEHUS BeLL|eCTBA CO CTETeHbI0 HeJIMHEMHOCTH Cpefibl U
COBOKYIMHOCTBI0 Hab/mogatonuxces Tam 3¢ dekToB. 5. MeTo Me/jIeHHO MeHSIFOLLUXCS
amriTyg,. Tlogxoz pasfenbHOro pacCMOTPeH sl B3aUMOZIeHCTBYOLIMX BOJH.
Pa3paen 2. HesinHeliHbIe sIB/IeHHs BTOPOro mopsifika. 1. ['eHeparjysi BTOpOit rapMOHHUKH.
TTpUHLMIIBI ¥ MaTeMaTHUecKoe onucaHre. D(deKTHBHOCTb peo6pa3oBaHKs BO BTOPYO
4 8 TapMOHUKY. ]/IHTera}'I]:HLII‘;I TIOJXO/ K ONUCAHUIO ABJIEHUSA reHepaLiu BTOpOﬁ TapMOHMKH. 2. 37 14 8 6 23 40
TouHoe pelileHue /11 reHepaLjiy BTOPOi rapMoHUKU. [TapameTpuyeckoe ycuieHue. 3.
HecranpmoHapHasi reHeparyst BTopol rapMoHHKH. 4. CaMO(OKyCHPOBKa 1
camozie(hOKyCHpOBKa U3/1ydeHus. ['eHepalius y/IbTPaKOPOTKUX UMITY/IbCOB. DumaMeHTaLys.
Paszpen 3. HemHeiiHbIe sIBJIeHUs TPeTbero nopsaka. 1. Oco6eHHOCTH ra3oBbIX
HeJTMHEeMHO-0TITHYe CKUX cpen. Casi3b H30TPOITHOCTH ra3oBbIX CpeJi C HeJIMHeMHBIMU
4 8 adexramut. 2. OrpaHUUMBarOLLe NPOLeCChl. 3. BeIHYK/eHHOe KOMOMHALIOHHOE paccesiHue. 51 13 8 5 38 40
AHTHCTOKCOBBI KOMITOHEHTbI BLIHY)KJEHHOTO KOMOMHALIMOHHOTO paccesiHus. 4. O6paiieHue
BOJTHOBOTO (hpOHTA.
Bcero 3a 8 cemecTp 108 39 26 13 69 100
Bcero no gucuuninHe 108 39 26 13 69 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne | Homep 1 HauMeHOBaHHe
Tema npakTHUeCcKOro 3aHATHA ayp.
n/n pa3sfena JUCIUILINHbBI
4acoB
1 Paspen 1. Ilpegmer SIB/ieHVs] HeJTMHEHHOW onTHKY ((hopMHUpOBaHKe MPOOIEMHO- 2
HeJIMHeMHOW ONTUKMU. OPHEeHTUPOBaHHOTO MOX0/a K MaTepuany AUCLIUIIMHbI)
2 Ienepaiiyisi BTOpoOi rapMOHUKH 1
3 . [TapameTpuueckoe ycuneHue 1
Pazgen 2. HenuHeliHble
4 BrHyX/1€HHOe KOMOWHAIIMOHHOE paccesiHre 1
SIBJIEHWSI BTOPOT'O MOPs/iKa.
5 lenepauyist heMTOCeKyH/JHBIX UMITY/TbCOB 1
6 Konnokeuym 2
7 OOpaiieHre BOTHOBOTO (PPOHTA METO/IOM BBIHYK/IEHHOTO 1
KOMOMHAI[MOHHOTO PaCcCesTHUsI
3 Pazpen 3. HenuHeliHbie O6pariieHre BOTHOBOTO (hPOHTA METO/IOM UEThIPEXBOJTHOBOTO 1
SIBJIEHWS TPEThero nopsjka. CMelleHust
9 CamodokycrpoBka, camoziehOKyCHPOBKa 1
10 Konnokeuym
Bcero 3a 8 cemectp 13
3.3. CamocrosTenbHast padora crygenra (CPC)
Homep n
Ne HaMMeHOBaHHe Oo0neMm,
CopepikaHue yueOHOro 3aJaHusA
n/n paspesa 4acoB
JMCLUTIVHBI
1 Paszen 1. Tlpegmet (M3ydeHue mpeyCMOTPEHHLIX IPOrPAMMOM AUAAKTHUECKUX eJUHUL] I10 5
HeJIMHeMHOM KOHCIIeKTaM JIeKLIUH U peKOMeH/lyeMOU JiuTeparype
2  |OIITHUKH. [ToaroToBKa K npe3eHTALUU 110 TeMe «SIB/IeHUs] HeJIMHEHHOW ONTUKN» 3
3 |Pa3gen 2. IToproroBka K ko/i10KBUyMy Nel 6
4 HenvneriHbie W3yuenue npefyCcMOTpPeHHBIX IPOrpaMMOi AWJaKTUUeCKHUX eZVHUL] 110 5
KOHCIIeKTaM JIeKLIUM U peKOMeHTyeMoli iuTeparype
6 32111




5 |aBneHus Broporo ([ToAroroBka K Ipe3eHTaL[H 110 TeMe «['eHeparyis BTOpOW FapMOHUKW» 3
6 |1opsjKa. [ToaroToBKa K mpe3eHTaluu 1o TeMe «IlapaMeTpuueckoe yCUIeHUe» 3
7 IMoaroToBka K mpe3eHTaL[M 110 TeMe «BBIHY)KJeHHOe KOMOHHAL[MOHHOE 3
paccesdgHue»
8 IMoaroToBka K npe3eHTaLuu 10 TeMe «['eHepauus peMTOCEKYHAHBIX 3
VMITY/IbCOB»
9 N3yuenue Mpe/lyCMOTPeHHbIX HpOFpElI\fMOfI IUJAKTUUeCKUX eJUHUL] [10 8
KOHCITEKTaM JIeKLJUI ¥ peKOMeH/lyeMOU uTeparype
10 IToaroroBKa K rpe3eHTaLyu 1o reMe «O0OpailleHre BOJIHOBOIO (ppoHTa» 4
11 |Pasgen 3. IMoaroToBKa K Tipe3eHTaI[|M TI0 TeMe «BBIHYXJeHHOe KOMOHMHAIL[TOHHOE 4
Henuueiidwie PACCETHNE» —
12 |smnenns Tpethero EO,E[FOTOBK& K Mpe3eHTaLMu 1o TeMe «['eHepaliyisi BTOpPOil FapMOHUKH. 4
ropszKa. pucrann KTP»
13 IToproroska K KosutokBuymy Ne2 8
[ToaroToBka K 5k3ameHy. V3yueHue npeyCMOTPEHHBIX NTPOrpaMMOi
14 JUJAKTUUEeCKUX eUHUL] [10 KOHCIIeKTaM BCeX JIEKLUM 1 MPaKTUYeCKUX 10
3aHATHI, a TaK>Ke 10 peKOMeHlyeMOoU UuTeparype
Bcero 3a 8 cemectp 69
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6 7 8 9 |10 11 | 12 13
8 Pe¢ | Ped | Tect | Ped | Tect | AP | Ped | Konn | Ped | IP | Ped | Pedp | Bormp. Ok3

YcnoBHble 0003HAUEHUS:
TP — nuarHocThyeckasi pabora;

Ped — pedepar;
Tect — Tecr;
Komnn — konnoksuywm;

Bonp. JK3 — BOMpOCHI K 3K3aMeHY.

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHbIE BpeMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmMax:
e UWArHOCTUYECKas paboTa;
* pedepar;

* TeCT;

¢  KOJUIOKBUYM,;

*  BOINPOCHI K IK3aMEHY.

IIpome)xyTouHas arTecTamus [IPOBOJUTCS B (hopMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo. . JIa3epsr: ycTpoiicTBo U Aeticteue. CII6.: Jlans, 2021, 351. pec.

2. A. C. bopetimo, C. B. MBakuH. . Jlazepsl: ycTpoticTo u geticteue. CI16.: JTans, 2016, 50 3k3.

3. I". JI. Kucenég. . KBaHTOBas U ontrHueckas 31eKTpoHuKa. CaHkT-ITetepOypr: Jlausb, 2022, 31. pec.
4. 0. 3senro. . ITpunuure gazepos. CII6.: Jlanb, 2008, 29 3k3.

5. C. K. Cradees, K. K. Bospckuti, I'. JI. BamnuHa. . OcHoBbl ontuku. CII6.: Jlans, 2013, 19 3Ks.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepuognueckue U3faHus:
He TpeOyroTCSl.

5.4. TlepeueHb pecypcoB UH(OPMAI[UOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /IS
OCBOEHWsI TUCLIUTI/TVHBI, 3/IeKTPOHHbIE OMOIMOTEeUHbIe CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://www.urait.ru/ — O6pa3oBarenbHas Tiargopma «HOpaiit». [I1s1 By30B M CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6udbaroreka BI'TY «BOEHMEX» um. [].®.
YctuHOBa.

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:
1. Texakcriept — ViHGOPMal[MOHHBIN TIOPTa TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog

cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:
1. Microsoft Office.
5.6. ndopmalioHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BITY «k BOEHMEX» um. [.®. YcTuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. ITpoekTop;
2. KoMIbroTepHBIN KOMIIIEKT;
3. Microsoft Office.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.



ITpunoxenue 1
K paboueii mporpaMme qUCIHTLTHHBI
HE/IMHEWUHAS OIITUKA

AnHoTanusa paboueii nporpaMMsl

Iuciunmida HEJTMHEVMHAS OIITUKA sBisercss JUCLUMIIMHON obf3aTebHON yacTH 610Ka 1
MpOorpaMMBbI NOATOTOBKM MO Haripa/aeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucuurnivHa
pearmm3yeTcst Ha dakyabreTe M VHbDOPMalMOHHBIX U yripaBisomux cucteM BI'TY "BOEHMEX" um. [1.®D.
Ycrunosa kadenpoii 11 JIASEPHASA TEXHUKA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CriocobeH TIpUMEHSITh €CTeCTBeHHOHAYYHbIe W 0OIIeMHKeHepHbIe 3HAHUS, METO/bl MaTeMaTHUeCKOTO
aHaJli3a ¥ MO/IeTMPOBaHUs B MH)KeHEPHOU JiesiTe/TbHOCTH, CBSI3aHHOM C IPOeKTUPOBaHNEM, KOHCTPYHUPOBaHUEM
Y TEXHOJIOTUSIMHU TIPOU3BO/ICTBA JIa3ePHOM TeXHUKHU.

Copiep>kaHMe JIWCLMIIMHBI OXBaThiBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C IpeAMETHOI 00/1acThio HelMHeHHON
ONTHKY, SIBIEHUSMM, HaOIIOflaeMbIMM B CpeZlaX C Pa3/MUHBIMK TIOpPSiAKAMU HeIMHeMHOCTH, TaKUMM Kak
reHeparvs TapMOHUK, CaMO(MOKYCHpPOBKAa U camo/ie()OKyCUPOBKA, ODOpailjeHre BOJIHOBOTO (pPOHTAa,
MPOCBeT/IeHWe HAaCbIL[AIOLIerocsl TIOIVIOTUTeNIs, BbIHY)KAEeHHOe KOMOHMHALMOHHOEe paccesHHe, a TakkKe
MareMaTHueCKUM OIMMCAHUEM JaHHBIX TIPOLeCCOB U 0COOEHHOCTSIMH TEXHUYeCKOW peanr3alyi.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnepyronumx dhopMax:
e IMarHocTUYeckas pabora;
* pedepar;
* TeCT;
*  KOJ/UIOKBUYM;
* BONPOCHI K 9K3aMeHY.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL
TpelyCMOTPeHbI JIeKIIMOHHbIe 3aHATHS (26 u.), mpakTtuyeckue 3aHsATHS (13 w.), camocTositenpHast paborta
ctyzeHTa (69 u).
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IIpunoxenue 2

K paboueii mporpaMme JHCIATLUTHHBI
HEJIMHEWUHAS OIITUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 39 4. ayJUTOPHBIX 3aHATHH, U 69 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI Pexkomenjiyemas inTeparypa pr;u:;w;xocm,
Pa3pen 1. IlpeameT He/TMHEHHOM ONITHKH.
I'. JI. Kucenés. . KBantoBas u
. OTTUYeCcKasl 37IeKTPOHUKa:
V3yueHue rpeyCMOTPEHHBIX IPOrPAMMOM JIMIaKTHUE CKUX Cankr-Tletep6ypr: JlaHb,
eIHUL] TI0 KOHCTIEKTaM JIeKIUM ¥ peKOMeHTyeMoii 2022 (8) 5
JIUTEpaType A. C. Bopeiio. . JIazepsr:
YCTPOWCTBO U JIeHCTBHeE:
CII6.: Jlanb, 2021 (11)
C. K. Cradees, K. K.
IToAroToBka K Npe3eHTAL{H 110 TeMe «SIB/IeHNs HeIMHENHON | Bospckuit, T JI. Bawsnsa. . 3
OIITUKN» OcHoBs! ontuky: CII6.: JIaHb,
2013 (17)
Wroro no pasgeny 1 8
Pa3pen 2. HenuHeliHbIe siB/IeHUsI BTOPOro MopsajKa.
ITogroroBka K KO/UTIOKBUYMY Nel I'. JI. Kucenés. . KsaHToBas u 6
- - ONTUYeCKas 37eKTPOHUKa:
3yueHHe rpe/lyCMOTPeHHBIX TPOrPaMMOH IMAAKTHHeCKHX Cankr-TleTepGypr: Jlas,
e/IMHUL] 110 KOHCIIeKTaM JIEKL[1I U peKOMeHAyeMoit 2022 (8) 5
ATEpaType O. 3senTo. . [IpuHLMIBI
IToaroToBka K npe3eHTaLuy 10 TeMe «I'eHepalysi BTOPOi nasepos: CIIG.: Jlanp, 2008 3
TapMOHUKU» (12)
C. K. Cradees, K. K.
[MoaroToBka K npe3eHTaluu 1o TeMe «IlapameTpuueckoe Bosipekui, T JI. BawnuHa. . 3
ycunesue» OcHossl ontuky: CI16.: JIaHb,
[MoaroroBka K ripe3eHTalyy 10 TeMe «BbIHY>KJeHHOe 2013517) 3
KOMOMHALIMOHHOE pacCestHre» A. C. Bopenuo, C. B.
WBakuH. . JIa3epsr:
(hemMToCeKyH/THBIX UMITY/TbCOB» CII6.: JTanb, 2016 (11)
Wroro no pasgeny 2 23
Pa3pen 3. HesiuHeliHbIe sIB/IEHUA TPeThero NopsijKa.
N3yueHue ripelyCMOTPEHHBIX POrPaMMOM AUAAKTUYUe CKUX A. C. bopeiiio, C. B.
eIHUL] TI0 KOHCTIeKTaM JIeKIUM U peKOMeHTyeMoii WBakuH. . JIazepsl: 8
JIUTeparype YCTPOUCTBO U JielicTBHe:
IMoaroToBka K npe3eHTaLuu 1o TeMe «OOpalieHe BOTHOBOTO CII6.: Jlaub, 2016 (11) 4
¢dbpoHTa» O. 3Besro. . [IpyHIMNBI
IToaroroBka K rpe3eHTal[uu 1Mo TeMe «BbIHY>KIeHHOe nazepos: CII6.: Jlanw, 2008 4
KOMOWHALIMOHHOE paccesiHue» (}0’12)
v I'. JI. Kucenés. . KaHtoBas u
[ToaroToBka K npe3eHTaLyuy Mo TeMe «I'eHepaliyisi BTOpou )
OITHYeCKasi 3/IeKTPOHUKaA: 4
rapMmoHukU. Kpucrann KTP» .
Cankr-TTetepOypr: JlaHb,
11 32111



[ToaroroBka K KoIoKBUymy Ne2 2022 (8) 8
IToAroToBKa K 5K3aMeHy. V3yueHue MpeyCMOTPeHHBIX C. K. Cradees, K. K.
NporpaMMoii IUJaKTHYeCKUX eJJMHUL] 10 KOHCTIeKTaM BCex Bosipckuid, I'. JI. BauHuHa. .
MK U TIPaKTUYeCKHX 3aHATHM, a TakKe M0 OcHoge! onrruku: CII6.: Jlab, 10
peKOMeH/lyeMoii JIuTepaType 2013 (17)
Wroro no pasgeny 3 38
12 32111




IIpunoxenue 3
K paboueii mporpaMme qUCIHTLTHHBI
HE/IMHEVHAS OITTUKA

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
e TeCT;

* pedepar;

e BOMPOCHI K IK3aMEHY;

*  KOJ/UIOKBUYM;

e 5K3aMeH.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

Tect

KoHTposb ycBoeHWMsI TEKIIMOHHOTO MaTepHrasia CTyAeHTOB MTPOM3BOJJUTCS B aBTOMAaTHUeCKOM PeXHUMe 3a
cuet nipumeHeHust [10 «MeHTOpP», TIpeACTaB/ISIFOILEro coO0i BeO-TpuioykeHHe, B KOTOPOM KJIMEHTOM
BhICTyTIaeT Gpay3ep, a cepBepoM — Beb-cepeep. Joctym cryneHToB K [1O «MeHTOp» OCyleCcTBsIeTCs Yepe3
000# nHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOILIbI0 MH/IMBHYaIbHOTO JIOTHHA U Mapoyisi. B KoHIle KaX/[0i JIeKLUY TIPHUCYTCTBYIOIIUM CTyAeHTaM
TpeJijiaraeTcsi OTBETUTDb Ha OJJUH U3 BOMIPOCOB TI0 TeMe H3JI0KEeHHOU JIeKIUW. Pe3ysibrarThl TeCTUPOBaHUS
00600111at0TCs C TIOMOITIBI0 6a/TbHO-peUTUHIOBOH crcTeMbl (BAPC). OCHOBHBIM KPUTEPHEM Ha3HAUEHHUS
6a//IOB C/TY)KUT CIIOCOOHOCTD CTY/IEHTA OTBEYATh Ha TECT 32 MUHUMAJIbHOE UKMC/IO0 MONbITOK. Heobxoaumeim
yC/I0BHEM TI0/TyUeHusi A0MycKa K 9K3aMeHY SIBJ/ISIeTCsl yCIellHoe POXOK/IeHre BCeX TeCTOB.

Pedepar
O6bem nipe3eHTalun — He MeHee 10 craiiioB. O6s13aTebHO UCTIOb30BaHEe He MeHee JIBYX
VICTOYHUKOB, OMyO/IMKOBaHHBIX 3a nociaegHye 10 mer.
[Nponeypa 3alUThl Ipe3eHTalUK: BbICTYII/IEHHe C YCTHOM Tpe3eHTal{iell pe3y/ibTaToB C MOC/ae[yIOLUM
TPYIITIOBBIM 00CYK/IeHUEM.
Kputepuu oueHuBaHus:
1) cooTBeTCTBUE COZEP>KAHUS 3asIBIEHHOM TeMe,
2) IOTUYHOCTH U NOCJIe/I0BATEILHOCTD B U3/I0KEHUM MaTepHara,
3) criocobHOCTE K aHa/M3y U 0000111eHHI0 MH(GOPMALMOHHOTO MaTepHarna,
4) HaBBIKU IJIaHMPOBAaHUS U YIIpaB/eHUsl BpeMeHeM IpU 3alluTe.
[IPUMEPHKIN [TEPEUEHS TEM PE®EPATOB
. SIBneHUs HeNMMHEHOMN ONITUKH
. [Tpeobpa3oBaHKe YaCTOThI, FTeHepaI|sl ONTHYECKUX TaPMOHUK
. [TapameTpryeckas renepanus. [11aBHas mepecTpoiika 4acTOThI j1a3epa
. BeiHy)KIeHHOe KOMOVHALIMOHHOe paccesiHue
. lenepauyist eMTOCEKyH/JHBIX UMITY/IbCOB
. OGpatrieHre BOJHOBOTO (PPOHTA TIyTeM BBIHYX/[€EHHOTO KOMOMHAIIMOHHOTO PacCesTHUSI
. OGpairieHre BOJHOBOTO (DPOHTA TyTEM YETHIPE BOJTHOBOTO CMEIIIEHHS
. CamodoKycrpoBKa, camozeoKyCUpoBKa

OO UTA WN -

Bonpocsl K 3K3amMeHy
[TepeueHs BOTIPOCOB K 3K3aMeHy mpefcTasyieH B YMK

Konnoxkeuym
KonnokBuyMbl IPOBOZASTCS IO KOHTPOJIbHBIM BOTIPOCAM, TlepeueHb KOTOPBIX MpejcTaBieH B YMK

JK3aMeH
K sK3ameHy 01y CKalOTCs CTY/IeHThl, KOTOphIe YCIellHO C/Ialu BCe 3aflaHusl, TIpe/lyCMOTPeHHbIe
paboueii mporpaMmoii. DK3aMeH MTPOBOJMTCS B YCTHOM (hopMe 10 OuieTaM, BbIJaHHBIM MPEMoaBaTe/ieM.
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CTyJeHT [I0/KeH TIOITOTOBUTHLCS U OTBETHThL HA TP BOTIPOCA, MOJIB3YSICh KOHCIIEKTOM, COCTABIEHHBIM I10
MaTepuasam Kypca.

O11eHKa «OTJIMUHO» BBICTABJISIETCS, €C/TU CTY/IEHT BEPHO OTBEUAET Ha TP BOMPOCA, TIPU 3TOM OTBET SIB/ISIETCS
TIOJTHBIM M TTPABWIBHBIM. MaTepuas U3/I0KeH B OMpe/le/IeHHOM JIOTHUeCKOU Moc/iefioBaTelbHOCTH. [1pu oTBeTe
Ha JIOTIO/THUTe/TbHbIE BOTIPOCHI CTY/IEHT TI0Ka3asl 3HaHHe OCHOBHBIX TIOHSTHH 1 3aKOHOB HeTMHEMHOW OTITUKHU.
OrleHKa «XOPOILI0» BLICTABJISIETCS, €C/TH CTYZEHT BEPHO OTBEUAeT Ha /iIBa U3 TPEX BOMPOCOB, TIPH 3TOM OTBET
ABJISIETCS TIO/THBIM U TPAaBU/ILHBIM WK JOTYIIIEHBI HeCYITIeCTBEHHbIE OIMOKH, UCTTPABIeHHbIe TToC/e
HaBOJSAIIMX BOTIPOCOB TIperiofiaBaresisi. [Ipy OTBeTe Ha JOTIOSHUTE/bHbBIE BOTIPOCHI CTYAEHT IeMOHCTPUPYET
TOHMMaHHe OCHOBHOTO COJiep>KaHusi yueOHOTo MaTepuasa, CBOOOHO OPUEHTUPYEeTCsI B MaTepHase,
W3J/I0)KEHHOM B KOHCTIEKTE.,

O1leHKa «y/|0B/IeTBOPUTEILHO» BBICTAB/ISIETCS], €C/TU CTYAEHT MU3/1araeT MaTepyasl HelmoJHo U AOTyCKaeT
CyILI|eCTBEHHbIE OIIMOKY B (hOPMY/TMPOBKE OCHOBHBIX IIOHATHI U 3aKOHOB HeJIMHeHHOM onTHKU. OTBET Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI BBI3LIBAET Y 9K3aMEHYEMOT0 3aTPYIHEHHUS /M COZIEPXKUT OITUOKH, KOTOphIe OH
MOJKEeT UCTIPaBUTh MTOCJIe HABOASAIINX BOITPOCOB.

O1ieHKa «HEYIOBIeTBOPUTETHLHO» BLICTAB/ISETCSI, €C/IA TIPU OTBeTe 00Hapy>KeHO HelIOHUMaHue 0CHOBHOTO
coZiep>KaHusl yueOHOTro MaTeprasa Wid AOMYIIeHbI Cyl[eCTBEeHHbIE OLIMOKH, KOTOPBIE YUaI[HIACA He MOXKET
WCTIPAaBUTh MPHU HABO/AIIUX BOMPOCAX MpeIozaBaTe/is.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

KYPC

CEMECTP

HaumeHoBaHMe pa3/ie/ioB 1
JUJAKTHUECKUX eJUHHILY

BCEI'O

AyauTopHbIe
3aHATHA B
KOHTAKTHOM

tdopme

BCEI'O
Jlekipuu
IIpakTHueckue

3aHATHUA

CamocTrosiTelbHanA
paboTa CTyAeHTOB

dopmupyemas
KoMmeTeHuA, %

OIIK-1

HANMMEHOBAHUE
OLIEHOYHOI'O CPEJJCTBA

Paspen 1. IlpegmeT He/TMHEHHOM
ONTHKH.

20

12 | 10

N

N
o

Pedepar,
Tecr,
Bonpocs! K
3K3aMeHy

Pazpen 2. HelmHelHbIe AB/IeHUSA
BTOPOro0 nopsjKa.

37

14 8 6

23

40

Bonpocs! K
JK3aMeHy,
Konnoksuym,
Pedepar,
Tect

Pa3pen 3. HemmHeHbIe AB/IEHUS
TPeTbero mopsjaKa.

51

13 8 5

38

40

Borpocs! K
JK3aMeHy,
KonnokBuywm,
Pedepar,
Tect

Bcero 3a 8 cemecTp

108

39 | 26 13

69

100

Bcero nmo guciMmninHe

108

39 | 26 13

69

100

15
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OrneHouHbIe MaTepUa/bl M0 JUCHHUILIUHE HEJIMHEMHAS OIITUKA

OIIK-1 - CnocobeH npumeHsimb ecmecmeeHHOHAayuHble U 00WeuHyceHepHbie 3HaHUs, Memoobl
mMamemamuyeckoz20 aHA/U3d U MOOe/UPOBAHUS1 8 UHMCeHePHOUl OesimebHOCMU, CEA3AHHOU C
npoeKmupogaHuem, KOHCMpPyupoeaHueM U MexHo/102UAMU NPOU3800CMeda /1a3epHOll meXHUKU

Ne 1

HPOQHTaﬁTe TEKCT U YCTAHOBUTE COOTBETCTBUE

OO6bsicHUTe, uTO M300paKEHO Ha PUCYHKE. YKaXKUTe COOTBETCTBUS MeXXy KDUBBIMU U (pri3rue CKUMU
BeJIMUYMHAMHU.

1. TlyHKTHpHAas CUHSS JIMHUS

2. IlyHKTHpHAas KpacHasi IMHUSA

3. CrutolHasi CUHSS JIMHUS

4. CruionHas KpacHasi IMHUS

5. UepHas npsmasi TMHUS.

A) HampeieHue yryia a3o0BOro CMUHXpOHU3Ma

b) ITokaszaresb rpesiomsieHrsi HeOOBIKHOBEHHOTO JTy4a Ji/Isl M3/1yueHus TIepBOi FapMOHUKA
B) IMoka3aresnb npesioMsieH|st HeOOBIKHOBEHHOTO JIy4a /i7Ist M3/Ty4eHHs] BTOPO TapMOHUKH
I') TTokazaresb rpesoMsieHrsi OOLIKHOBEHHOTO JTyYa JJIsl U3/Iy4eHusi epBOi TapMOHUKH

1) TToka3saresb rpesioMsieHHs1 0OBIKHOBEHHOTO JTyYa /ijIst U3/Ty4eHHs BTOPO TapMOHUKH
ITpouwnTaiiTe TEKCT U YCTAaHOBUTE [10C/I€,0BaTebHOCTh

PaccraBbTe noc/jie0BaTe/JIbHOCTb MaTeMdTHUUe CKUX AEP’ICTBHEI T1pu oripefejieHN HHTeEHCUBHOCTHU
H3/TyueHus BTOpOﬁ FapMOHHMKHU.

1. BelurcisieM HHTEHCUBHOCTb W3/IyueHus 110 MPpOr3BeJeHHNI0 aMIIUTY/bl U ee COHpH)KEHHOI‘;I.

2. Brlumc/isiem MepByI0 U BTOPYIO NIPOU3BO/HYIO YpaBHeHHs BO/HBI U TIO/ICTaB/IsieM UX B BOJTHOBOE
ypaBHeHUe

3. Ucrnonb3yeM NpUO/TKEHUE 3a/JaHHOTO T10JIS1 ¥ TIEPEXOJUM K eZIMHCTBEHHOMY YPaBHEHUIO 1151
aMITIUTYbI BTOPOY rapMOHUKHU

4. Vicnonb3yst ipub/IKeHHe MeZI/IeHHO-MEHSFOLLMXCST aMIIUTY, TIpeHeOperaeM BTOPOM IPOU3BOJHOM
T10 OTHOILLIEHUIO K TepBOH, M0JlyuyaeM CUCTeMY U3 TpeX YpaBHeHHH /17151 IPOM3BOJHON aMIIUTY, 110
BpeMeHHU

5. VluTerpupys 0o Bceli AJIMHe KPUCTasLIa MojydaeM aMILIUTYLy BBIYMC/ISIEMOU BOTHbI
[IpouuTaiiTe TEKCT M YCTAHOBUTE TOC/IE/I0BATEIbHOCTD

Pacnionoxure B nopsake yMeHbIIIeHUA CKOPOCTH OT CaMOrI'o 6]:ICTpOI‘O K CaMOMYy MeZJJIEHHOMY
MeXaHW3MbI HeJIMHEeHMHOCTH

1. IToBOpOT JUIMOJIBHBIX MOJIEKY/T; OPUEHTALMOHHAs TI0JISIpr3aLiys
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No 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

2. DneKTpOHHAs MOJSIpU3aliyisi; CMelieHHe 37IeKTPOHHOU 000/I0UKK aToMa OTHOCHUTEJTHO 5i7Ipa

3. Monnoii MnoJiipyr3aliiu, II0OBOPOT MOHOB BO BHEIIIHEM I10J/1€

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUILHBIN OTBET U 3alTULLINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

HenvHeliHast oniTHKa - HayKa O B3aUMO/IeHCTBUM U3/TyUYeHHs C Bell[eCTBOM, XapaKTep MpoTeKaHUst
KOTOPOTO 3aBUCHT OT ...

A) nossipusaLyy U3ayvyeHus
B) yacToTI M31yUeHus
B) UHTEHCUBHOCTHU U3/1yueHus!

F) CTeIIeHU KOr€peHTHOCTHU U3/TyUeHHA

I[TpouuTaiiTe TeKCT, BbIOepUTe TIPABUIBHBIN OTBET U 3alTUILINTe apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

711 Toro, yToObI HAO/TFOAMMCh HeJTUHEHHbIE ONTHUeCKHe 3¢ deKThl He00X0AUMO, UTOORI 10JIe
TaZIaro1Lel BOIHBI OBI/IO:

A) MOCTOAHHBIM U BBI3BIBAJ/IO MOJIAPU3ALIMI0 aTOMaA

B) oCcTaTOUHBIM /1711 MIOHU3AIMK aTOMOB C 118/Tbi0 (JOPMHPOBaHMS TIOIOKUTEILHO 3apsHKeHHOTo 06/1aka
YacTUL]

B) apauTBHO 1 TIpeAICTaBUMO B BH7Ie BOJTH, PACIIPOCTPAHSIONIUXCS B0/ OCHOBHBIX OCel
TPEXMEepPHOI0 TIPOCTPAaHCTBA

I') comocTaBUMO C T0JIEM, KOTOPOE CO3/IaeTCsl sIPOM atoMa, ¥ BO3/IeMCTBYET Ha 3/1eKTPOHHBIE OpOUTau

HpoanaﬁTe TeKCT, BbIGepI/ITe HpaBHJIBHbIﬁ OTBET U 3allMIINTE apryMeHThI, O6OCHOBLIBaIOLL[I/Ie BLIGOP
oTBeTa

BribepuTe BepHOe yTBepKeHHe. Yo (Ha30BOro CHHXPOHM3MA :
A) cy1lecTByeT TO/IBKO B Cpefiax C LIeHTPOM CHMMeTpPUHY;

B) 5T0 HampaBieHue paBeHCTBA TIOKAa3aTe/isl IPeIOMJIeHHsT 0OLIKHOBEHHOTO ¥ HEOOBIKHOBEHHOTO JTyUeid
IS TIepBOM U BTOPOUM rapMOHUKHU W3/TyUeHust

B) 30 yron pacnpocrpaHeHust U3MyueHUs B IPOLiECCe UeTHIPeXBOTHOBOTO B3aUMO/eHCTBUS

I') cyijecTBYeT TO/MBKO B ra3oBbIX U )KUAKUX, a TaKKe B aMOpP(HBIX cpejiax
[TpounTaiiTe TEKCT U 3alUILKTe Pa3BepPHYThI 000CHOBaHHBIN OTBET

OnuIumTe MpeuMyIIeCcTBO ra30BbIX CpPel, KOTOPOe TI03BoJIsieT Hab/ofaTh HesluHeHbIe 3G ¢eKTb
HECMOTPSs1 Ha HU3KYH0 KOHL|EHTPALMI0 aTOMOB, UTO CHIDKAeT BepOSITHOCTh HeJIMHENHBIX I1POL|eCCOB?

[TpounTaiiTe TEKCT U 3alMILKTe Pa3BePHYThI 000CHOBaHHKIN OTBET

C moMoI1IbI0 KaKUX HeTMHeHHBIX 3Q(eKTOB MOYKHO MOTyUUTh 0OpaliieHre BOJTHOBOTO (hpoHTa B
M30TPOITHOM KpucTate? Ha3oBure Ba criocoba U MOsICHUTe KAKOB MeXaHH3M 00pa30BaHUs
COTIPSDKeHHOTO BOJTHOBOTO (h)pPOHTA.

HquHTaﬁTE TeKCT U YCTAaHOBHUTE COOTBETCTBUE
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Ha pucyHke npezcraBieH cieKTp (3aBUCUMOCTb UHTEHCUBHOCTU OT YaCTOThI) U3/TyUYeHUs], TIOTyYeHHOTO
B pe3yJibTare BBIHYK/IEHHOTO KOMOWHAIIMOHHOTO paccesiHus. Hibke mpuBe/ieH CTIMCOK Ha3BaHUMN
COOTBETCTBYIOLLUX I10JIOC CIIEKTPa. YKaKUTe COOTBeTCTBUe MeXK/y JIMHUAMMU CIIeKTpa U UX
Ha3BaHUSIMMU.

1. TpeTbst aHTUCTOKCOBA KOMIIOHEHTa

2. OcHOBHasi 4YaCTOTa U3/lyYeHUs], HaKauKa

3. IlepBas cTOKCOBa KOMITOHEHTa

4. Bropast aHTMCTOKCOBa KOMITOHEHTa

5.BTopasi CTOKCOBa KOMITOHEHTa

6. TpeTbsi CTOKCOBA KOMITOHEHTA

7. IlepBast aHTUCTOKCOBa KOMIIOHEHTA

Ne 10 TTpouuTaiiTe TEKCT, BEIOEPUTE NTPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAOII[He BLIOOD
OTBETOB

Bribepute cpeibl, B KOTOPBIX OTCYTCTBYeT BO3MOKHOCTEL HabMoAeH!Us 3QeKTOB YeTHLIX TTOPSAKOB:
A) MOHOKpHCTa/IT C KyOMUeCcKol CHHTOHUEH

b) MoHOKpHCTaI ¢ TPUrOHATBHOM CUHTOHUEH

B) razoBas cmech

I') MoHOKpHCTaMI € reKcaroHaaAbHOW CUHTOHUEN

IT) MOHOKPHCTA/1 C pOMOUUECKOH CUHTOHHEH

Ne 11 TpouunTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3alUIINTe apryMeHTbI, 000CHOBBIBAOLI[He BHIOOD
OTBETOB

Kakue u3 nepeuricyieHHBIX HIKe 3PdeKToB 0THOCATCS K 3 (eKkTam TpeThero mopsiaka:
A) oniTueckoe BLIMPsIM/IEHHE

B) renepanus TpeTheii rapMOHHKU

B) mapameTpuueckoe ycuieHHe

I') BEIHY>KZIeHHOe KOMOMHAIIMOHHOE PaccesiHue

) camookycrpoBka

No 12 HquHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBa}OHII/Ie BbI60p
OTBETOB

Kakue 13 npuBe/ieHHBIX HIKe 3G deKToB Hab/IH0Iat0TCsl TOMBKO MPY COO/MIOIeHUHN yIia (a30BOro
CHUHXpOHU3Ma?

A) reHepaLysi BTOpPOi TapMOHUKU

b) camogedoxkycrpoBka

B) renepanus pa3HOCTHOM 4aCTOThI

I') reHeparLyisi CTOKCOBBIX KOMIIOHEHT BBIHY>KZ€HHOTO KOMOMHAIIMOHHOTO PacCesiHUs

[1) yeTbIpEXBOTHOBOE CMeIlleH e
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