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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)

12.03.03 doToHUKaA M onTOMH(OpMaTHKaA
rog, Habopa rpynrbl: 2024

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:

OIlK-1 — cnocobHOCTh TPUMEHATh €eCTeCTBEeHHOHAyuHble U OOIIeUH)KeHepHble 3HaHWs, MEeTOAbI
MaTeMaTU4yeCKoro aHalu3a U MOJIe/IMPOBaHUs B WH)KEHEPHOH [eATeNbHOCTH, CBSI3aHHON C (DOTOHHBIMU
TEXHOJIOTHSIMA ~ 00paboTKM  MHGOpMAIUM, TIPOEKTUPOBAaHWEM, KOHCTPYUPOBAaHWEM W TeXHOJOTHSIMU
MPOU3BO/ICTBA 37IEMEHTOB, IPUOOPOB U CUCTEM (DOTOHUKHU U ONITOMH(OPMATHKH

DOpPMUPOBAHHIO KOMITETEHIHUH C/TYXKUT JIOCTXEHUE C/IeTYIOIIUX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-1

3HAHUS:

Ha YPOBHe Ipe/|CTaB/IeHUM:

- 0 CUCTEMHOM T10/[X0/ie K MPUHLIKIaM (popMUpOBaHUs HHGOPMALIMK B COBPEMEHHBIX TEXHOJIOTHSIX;

- 00 OCHOBHBIX 3aKOHAX KOT€PEHTHOM HeJMHEeMHOM ONTHKUA M KBAHTOBOH (DM3HUKH, JIEXKAIIUX B OCHOBE
COBpEMeHHBIX HH(POPMAIMOHHBIX TeXHOJIOTHIA;

- 0 CBOMCTBaX U 0CODEHHOCTSAX WCIIO/L30BAHUS K/IACCUUECKUX U JIa3epHBIX MCTOYHUKOB W3/TyUeHUs B
METO/I0JIOTHUH CO37aHusT HH(OPMAI[UH;

- O TUTIOBBIX Y KOMIBIOTEPHBIX TIPUHIUIAX CO3/IaHMsI U 00paboTKK MHGbOpMalLy;

- 0 HOBBIX H/IesIX B OyAyIIMX UHOOPMAI[HOHHBIX TEXHOJIOTHSIX;

Ha YpOBHE BOCITPOU3BeJIeHHsI:

- MeTO[bl pacueTa OCHOBHBIX JIMHEMHBIX W HEeJWHEWHBIX XapaKTePHUCTHK U TapaMeTPOB KBAaHTOBBIX
cucteM (Ha IpUMepax aTOMOB U MOJIEKY/T);

- MeTOAbl yIpaB/JeHUS IlapaMeTpaM{ KBAaHTOBBIX CHUCTEM C TIOMOILLI0 BHEILIHEro TIOJIEBOTO
BO3/eCTBUS;

Ha ypOBHe IMOHUMaHUsI:

- 0ObeKTa (BelecTBO Kak HeJlMHelHasi KBAHTOBAast CTPYKTYpa) U TipeiMeTa Kypca ((pu3ndeckrie iBeHuUs,
Jie>kalle B OCHOBe 3aryCH, XpaHeHWs U Tepefaur WH(opMalmn), 3afad Kypca (MpoeKTHpOoBaHUe TPOLIeAyD
yTpaB/ieHus: (pu3nueCKUMH STBIIEHUSIMH, SIBJISTFOIUMUCS OCHOBOUM MH(MOPMALIMOHHBIX TEXHOIOTH);

- TIOHATHE O HENpepBLIBHLIX U /IMCKPETHBIX BE/TMUMHAX, XapaKTEPHU3YIOIIUX MapaMeTpbl CTPYKTYPHBIX
YaCTHL], ONPeZIe/ITFOIIUX CTPOEHHUE BEIIECTBA;

- OCHOBHbIe 3aKOHBI KOTE€DEHTHOM UM HeIMHeMHON ONTHKA M KBAaHTOBOW (DM3MKH, HCIIOIb3yeMble B
CO3/IaHUU CUCTEM MH(OPMAIH U TeXHOJIOTUIA;

YMEHUsL:

TeopeTUUeCKue:

- WCIO/Th30BaTh OCHOBBI CUCTEMHOTO TOJXOZid, OCHOBBI KBAaHTOBOUW (DM3WKU W TEOPUH PE30HAHCHOTO
B3aMMO/IEHICTBUSL JIa3€PHOTO W3/IyUeHHUs] C BEIL[eCTBOM il TOCTAaHOBKHM W PeEIIeHUs 3a/au yIpaB/IeHUs
KaueCTBOM MH(MOPMAI[MOHHBIX TeXHOIOTH;

- TIPUMEHSATb 3aKOHbI U METOAbI KIacCUUeCKOW M KOTepeHTHOW UM HelMHEeMHOM ONMTUKH [/ aHaau3a U
VHTepIIpeTal[uy JaHHbIX;

- UCTOMb30BaTh K/IaCCUUeCKWe W Jia3epHble WCTOUHWKH HW3My4YeHHs KaK B OT/@bHOCTU, TaKk W B
KOMITJIEKCe [Ijis OCYIIeCTB/IEHHs TIPOLlecca 3allviCH, XPaHeHWs W CUMTbIBaHWS WHGOpMaruu C 00BeKTa U
JIOCTIDKeHHsI MaKCUMabHOTo 3¢ ¢eKTa;

- TIPOEKTUPOBATh U OCYILeCTB/STh MOCTAHOBKY U peasr3aliiio CBeTOBbIX 3((eKTOB C UCI0/Ib30BaHUEM
OTITHUECKUX TUHEHHBIX ¥ HEJTMHEHHBIX CBOMCTB Ta3000pa3HbIX, KUJKUX U TBEPABIX CPe/;

TpaKTUYeCcKue:

- aHA/IM3MpOBaTh U OL|eHWBATh CTeKTpajbHble, BpeMeHHble W JHePreTHUecKrde XapaKTePUCTUKU Kak
HCTOUYHUKOB CBETa, TaK W MPUEMHUKOB U3TyUeHHs B TIpoliecce OpMUPOBaHUS MH(OPMAaIHL;

- OCYILECTB/IATh TMOCTAHOBKY KaK CTATUUECKUX, TaK M [JUHAMUUECKUX CBETOBBIX BO3ZIEMCTBUH Ha
BEIIeCTBO C TPUMEHEHHEeM CTaHAAPTHLIX W CIeI[Ua/bHBIX amapaTypHbIX MEeTOZI0B TPAHCIIOPTUPOBKH
W3y4eHus U GOpMHUPOBaHUS N300pasKeHNUS;

HaBbIKU:

TPOEKTHUPOBATh ONTUMAJILHYI0 CTPYKTYPY KOHTDOJISL B JIa3epHBIX YCTPOMCTBAX it WH(GOPMALIMOHHBIX
3ajau;

TPUMEHSTh KOMITBIOTEPHBIE METOJbl M IIPOTPaMMHOE obecrieueHre (hOPMHPOBAHUM WHGOPMALIUK U
TEXHOJIOTMU€e CKUX TIPOLIECCOB.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HducuurivHa HEJIMHEMHASI OIITHUKA siB/sieTcst JUCLATUIMHON 00A3aTebHOM yacTH 6/10Ka 1
MporpamMmbl MOATOTOBKY 110 HarpaesieHunto 12.03.03 domoHuka u onmouHgpopmamuka.

Cogep>{§aHHe JUCLIUIIMHBL ~ SIBJISIETCS  JIOTMYECKUM  Tpojo/bkeHdeM  aucuuriimH:  OCHOBBI
KBAHTOBOMU JJIEKTPOHUKMNA.

Hpe,aBapHTeanble KOMIIeTeHILIH, CCbOpMI/IpOBaHHI:Ie y 06yqa}01uerocsl A0 HadaJ/la n3yueHud AUCLHUTIIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMeHSITh eCTeCTBeHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHsI, METO/IbI
MaTeMaTH4yeCKOro aHaiu3a U MOJle/TMPOBaHUs B UH)KeHePHO! AesiTe/TbHOCTH, CBI3aHHOM ¢ (OTOHHBIMU
TeXHOJIOTHSIMUA 00pab0TKY MH(OPMAILUH, TIPOEKTUPOBAHHUEM, KOHCTPYHUPOBAHUEM U TEXHOJIOTUSAMU
TIPOU3BO/ICTBA 37IEMEHTOB, IPUOOPOB U cUCTeM (POTOHHKHU U ONITOMH(OPMATUKU



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. I/IHTera}IbHLIﬁ 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 pasjesna JUCIMILIHHbBI
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
SIBJIEHHsI BTOPOT'O IIOpsi/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
SIBJICHUSI TPETHEero MnopsKa. CMelleH:s
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 pa3aena 4acoB
JUCIHUILITHHBI
1 |Pasgen 1. ITpegmer |[ToAroroska K npeseHTaluu 110 TeMe «SIBjieHus HeJIMHeHHOM ONTUKN» 3
7 HeJIMHeHHON N3yueHnue ripeyCMOTPEeHHBIX IIPOrPaMMON AUJAaKTUUeCKHUX eUHUL] T10 5
ONTHKHU. KOHCIIeKTaM JIeKLIUI U peKOMeH/lyeMOl TuTeparype
3 Pazpen 2. N3yueHue rpeyCMOTPeHHBIX MPOrpaMMOi AWJaKTUUeCKHUX eUHHL] T10 5
HenuneliHbie KOHCITIEKTaM JIEKIII U peKOMeH/TyeMOoU UuTeparype
4 [MoaroToBKa K mpe3eHTalUU 0 TeMe «I eHepaliysi BTOPOi TapMOHUKU» 3
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5 |aByenus Broporo |I[loAroroBka K mpeseHTaLUu 1o TeMe «IlapameTpuyeckoe ycuieHue» 3
6 TopAJKa. IMToaroToBKa K Tipe3eHTal[|K 110 TeMe «BBIHYXJeHHOe KOMOHMHAL[MOHHOe 3
paccedgHue»
v [NoaroroBka K rpe3eHTaLuu 1o tTeMe «['eHepalysi GeMTOCEKYHIHBIX 3
VMITY/IbCOB»
8 IToproroBka K Ko/utokBUymy Nel 6
9 W3ydeHne npeyCMOTPEHHBIX IPOrPaMMON AWAaKTUUECKUX eZJMHUL] 110 8
KOHCITEKTaM JIeKLJUI ¥ peKOMeH/lyeMOU uTeparype
10 IToaroroBKa K rpe3eHTaLyu 1o reMe «O0OpailleHre BOJIHOBOIO (ppoHTa» 4
11 |pasgens3. IMoaroToBKa K Tipe3eHTaI[|M TI0 TeMe «BBIHYXJeHHOe KOMOHMHAIL[TOHHOE 4
Henuueiidwie PACCETHNE» —
12 |smnenns Tpethero [NogroroBka K npeseHTaLyu 1o TeMe «['eHepaliyisi BTOpOil FapMOHUKH. 4
ropszKa. Kpucrann KTP»
13 IToproroska K KosutokBuymy Ne2 8
ITogroroBka K 3K3aMeHy. V3y4yeHure npe/lyCMOTPEHHBIX ITPOrPaMMOM
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 HEJE/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 — nuiarHocTHYecKas pabora;
o Ped — pedepar;
e Tect — TecrT;
¢ Kot — KonnokBuywm;
e Borp. 3K3 — BOMNpPOCHI K I3K3aMeHY.

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHbIE BpeMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmMax:
[IMarHoCTUYeCKasi pabora;
pedepar;

TeCT;

KOJIJIOKBUYM,;
BOTIPOCHI K 3K3aMeHY.

IIpome)xyTouHas arTecTamus [IPOBOJUTCS B (hopMax:
JK3aMeH.

25561




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
MpOrpaMMbl TIOATOTOBKKA 10 HampaBiaeHuto 12.03.03 ®omoHuka u onmouHgopmamuka. UCIUTIIHHA
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 crmocoOHOCTL TMPUMEHSITh  €CTEeCTBEHHOHAy4YHble U OOIeMH)KEeHepHble  3HAHUS, METOAbI
MaTeMaTU4YeCKOr0 aHajM3a W MOJeNMPOBaHus B WHKEHepHOU JeATelbHOCTH, CBSI3aHHOW C (DOTOHHBIMHU
TEXHOMIOTUSIMA ~ 00paboTKM  MHGOPMAIMM, MPOEKTUPOBAHUEM, KOHCTPYUPOBAaHMEM M TEXHOJIOTHSIMU
MIPOMU3BO/ICTBA 3/IeMEHTOB, IPUOOPOB U cucTeM (POTOHHKHU U ONITOMH(OPMATHUKH.

Cojiep>kaHrie JWCIUI/IMHBI OXBAThIBAeT KPYT BOMPOCOB, CBSI3aHHBIX C TPEMETHON 00/1acThi0 HeJTMHEHHOM
OITUKY, SIBJIeHWsIMHU, HaOmofaeMbIMd B Cpelax C Pa3/IMYHbIMU TIOPSJKaMH HeTUHeMHOCTH, TaKUMH Kak
reHepalyss TapMOHMK, CaMO(OKycHpOBKa M caMofie(OKyCHPOBKa, oOOpalieHde BOJHOBOrO ()POHTa,
MPOCBeT/IeHWe HAaCLILAILIerocsl TIOIIOTUTeNs, BLIHY)KAEeHHOe KOMOMHALMOHHOEe paccesHHWe, a TakxKe
MareMaTh4yeCKUM OTMCaHUeM JIaHHBIX MPOLIeCCOB M 0COOEHHOCTSIMUA TEXHUYeCKOW peasn3atyu.

[TporpamMmoi1 AUCLIUIIMHEI TIPelyCMOTPEHBI CJie[yIoIIe BH/bI KOHTPOJIS:

Tekymuil KOHTPOJ/Ib YCIIeBaeMOCTH CTYeHTOB IMPOBOJUTCS B AVCKPETHBIE BpeMeHHbIe NHTepPBasbl B

cnenyrommx ¢popmax:

e /WarHocTuueckas pabora;
* pedepar;

* TeCT;

*  KOJIJIOKBUYM;
* BOIPOCHI K IK3aMEeHY.

HpOME)Ky'TO‘lHaH dTTecTalus rMpoOBOJUTCA B CbOpMaXI
¢ D3K3dMeH.

OO01jast  TPYZI0EMKOCTh OCBOEHHSI UCIUIUIMHBI cocTaBiaser 3 3.e., 108 u. TIporpamMmoil AWCIUTUTHHBI
MpeyCMOTPEHbI JIEKIIMOHHBIE 3aHATHS (26 u.), mpakTtuueckue 3aHsaTHS (13 4.), camocTosiTenbHas paboTta
cryzaenTa (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.

HaumeHnoBaHme paboTbI Pexomenjiyemas 1ureparypa prn?{ZNéKOCTB’
Pazpen 1. IlpegMeT He/IMHEHHOM ONITHKH.
I'. JI. Kucenés. . KBanTtoBas 1
[ToaroToBKa K npe3eHTALUU 10 TeMe «SIBeHUsT HeJTMHeHHOU OnTH4ecCKas 5/1€KTpOHHKaA: 3
OIITHKU» Cankr-Iletep6Oypr: JlaHb,
2022 (8)
A. C. bopeiimo. . Jlasepsl:
YCTPOWCTBO U JIeHCTBHeE:
M3yueHue rpe/jyCMOTPeHHbIX TIPOrPaMMOi An/jaKTHUe CKUX CII6.: Jlaup, 2021 (11)
e/IMHUI] 110 KOHCIIeKTaM JIEKI[MI U PeKOMeHAyeMOoit C. K. Cradees, K. K. 5
nuTeparype Bosipckuti, I. JI. BamHuHa. .
OcHogebl onrtuku: CIT6.: JIaHb,
2013 (17)
Wroro no pa3geny 1 8
Pa3pen 2. HenuHeliHbIe siB/IeHUsI BTOPOro MopsajKa.
Vi3yueHue npe/lyCMOTPeHHBIX porpammoii aupaktiueckux | L- JI. Kucenés. . KeanToas u
eIHUL] TI0 KOHCTIeKTaM JIeKIU ¥ peKOMeHTyeMoii ONTHY€eCKas 371eKTPOHHUKA. 5
nuTeparype Cankr-ITetepOypr: JlaHb,
2022 (8)
IMoaroToBKa K npe3eHTaL[uu 10 TeMe «[ eHepalysi BTOPOi A. C. Bopeiimo, C. B. 3
FapMOHUKI WBakuH. . JIasepsl:
IToaroroBka K mnpeseHrarnuu 1o teMe «Ilapamerpuueckoe ycg)glflCTBo " gelncniylle: 3
yCHeHue» CII6.: Jlans, 2016 (11)
O. 3BesrtoO. . [IpHHIMIIBI
[ToaroToBka K npe3eHTaLvy Mo TeMe «BbpIHY>XIeHHOe nazepog: CII6.: Jlans, 2008 3
KOMOWHAIIMOHHOE pacCesHUe» (12)
ITogroroBka K mnpeseHTaLvu 110 TeMe «['eHeparus C. K. VC ragees, K. K.
(heMTOCEeKYH/THBIX UMITY/TbCOB» Boapciaud, T J1. banmiuysa. . 3
Ocuose! ontvky: CII6.: JIaHb,
IToaroroBka K Ko/i10KBUyMy Nel 2013 (17) 6
Wroro no pasgeny 2 23
Pa3pen 3. HesiuHeliHbIe sIB/IEHUA TPeThero NopsijKa.
W3yuenue npefyCMOTpPeHHBIX IPOrpaMMOi AHjaKTHUe CKUX A. C. Bopeiiwo, C. B.
eIHUL] TI0 KOHCTIeKTaM JIeKIUM U peKOMeHTyeMoii WBakuH. . JIazepsl: 8
JTUTEpAType YCTPOMNCTBO U JieNCTBUE:
IToaroToBKa K rpe3eHTalyu o TeMe «O0OpaliieHye BOTHOBOTO CII6.: JTanb, 2016 (11) 4
¢dbpoHTa» O. 3Besro. . [IpyHIMNBI
[TogroroBka K rpeseHTaLuu 1o TeMe «BbIHY>XjeHHOe nazepos: CII6.: Jlanw, 2008 4
KOMOWHALIMOHHOE paccesiHue» (10,12)
” C. K. Cradees, K. K.
ITogroroBka K npe3eHranuu 1o Teme «['eHepaiyist BTOpor o
rapmormks. Kpucran KTP» Bospckuy, I JI. baixuHa. . 4
: OcHoBs! onTuky: CII6.: JIaHb,
11 25561



[ToaroroBka K KoIoKBUymy Ne2 2013 (17) 8
T[ToAroTOBKa K 3K3aMeHy. M3yueHue npe/yCMOTPEeHHBIX I". JI. Kucenés. . KBaHToBast u
TPOrpaMMOl ANJAKTUUECKUX eJUHUI] TI0 KOHCITEKTaM BCexX ONnTHYECKasl 37TIEKTPOHUKA:
JIeKLI ¥ TIPAKTUUe CKUX 3aHATHH, a TAKKe 10 Cankr-TletepOypr: JlaHs, 10
PeKOMeHyeMOoM JIuTepaType 2022 (8)
Wroro no pasgeny 3 38
12 25561




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
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Kputepuu oneHuBaHus

OIIK-1
Bonpocbl omKkpbimozo muna:
Ne 1 Kax Ha3bIBaroTCs1 KOMIIOHEHTh! U3/IyUYeHus], No/IyYatoliyecs B pe3y/bTare reHepaln
CJIOKeHHST YaCTOThI M3/Ty4eHHs] HaKauKy M YaCTOTHI TEIJIOBBIX KojieOaHWi pelieTKH B
pe3ysbrare 3¢¢deKTa BEIHYK/IeHHOTO0 KOMOMHALMOHHOTO PacCesiHusI?

Ne 2 [JnuHa BomHbI u3nyueHus: Bropoii rapMoHuku NdYAG-nasepa cocrasnsier. OTBET
YKAJXUTE 4YNCJIOM B HAHOMETPAX

Ne 3 CoortHotnenust MaiHmm-Poy SBASIOTCA C/ieficTBUeM (yH/AaMeTHaTBHOTO 3aKOHa
COXpaHeHUst

No 4 Sddext camonedoKyCUPOBKH U3MyueHUs sBsieTcst 3PGeKToM ... MopsiiKa, Tak Kak
SIBJIIeTCS C/Ie[CTBMeM KePPOBCKOW HeJTMHEHHOCTH.

Ne 5 SlBneHure paccesiHUSI U3/TyYeHHs Ha aKyCTHUeCKHX KoneOaHusiX B CpeZie Ha3bIBaeTCst

Ne 6 HenuHeliHas onTHKa — 3TO HayKa O B3aUMOZENCTBUU HU3/TyUeHHsI C BellleCTBOM, XapaKTep
MPOTeKaH!sl KOTOPBIX 3aBUCHUT OT ...

Ne 7 ®dusnuecKuil MeXaHU3M HeJTMHENHBIX 3QQeKTOB B ONITUUECKOM [[Uara3oHe - ...

Ne 8 B kakoM HaripaB/ieHMM OTHOCHUTE/IBHO ONTHUEeCKON 0CH PaclpOCTPaHsIHTCsl CTOKCOBBI U

AHTHCTOKCOBBI KOMIIOHEHTHI U3/TyueHHUs], IPOSIB/ISIFOILMECs B pe3yrbTare 3ddekra
BBIHY)KJIEHHOTO KOMOWHALIIOHHOTO PacCesiHus?

Ne 9 S1Bnenue caMmo()OKyCUPOBKHY SIBJISIETCS C/IEACTBUEM ... (KAKOTO M3MEHEeHHs!
XapaKTepUCTHUKU CpeJbl, B KOTOPOW pPacrpoCTpaHsAeTCs U3lyueHue)?
Ne 10 sIB/ieHre BOCCTAHOB/IEHUS MyYKa, BCTPEYHOTO OOBEKTHOMY, B Pe3y/IbTaTe pacCesHUs

IMy4YKd BCTPEUHOTI'O K OTIODHOMY Hd pEIleTKH, 3aIIMCaHHOMN OIOPHBIM U 00BLEeKTHBIM
ITYYKOM HA3bIBA€TCA. ..

Bonpocbl 3akpbimo2o muna:
Ne 1 B kpucTtanne, snemMeHTapHas siuefika KOTOPOro — Ky0, Hab/Tro[al0TCsl HeJTMHEeHHbIe
3(eKTHI ... MOPSJKOB.

A) BTOpOTO
b) uetBeproro
B) Tpetbero

I') Bcex BblllIe NIepeurCIeHHbIX
Ne 2 B AByoCcHOM KpucTasie HabMIOAATCs HelHelHbIe 3 eKThI

A) BrOporo
b) uetBepTOrO
B) Tpetnero

F) BCEX BbIIIE MePpeyrC/IEHHBIX

Ne 3 B pesysnbrare 3¢dekra reHeparyivi BTOpOi rapMOHUKY YaCTOTHI U3TyUeHHs TI0CIe
B3aUMO/IeHCTBUA C HeJIMHEHHBIM KPUCTa/VIOM

A) BaBoe meHblIIie
b) Bagoe 6osbiie
B) Bonbliie B KopeHb U3 IByX pa3

I') MeHbllle Ha 3HAUEHHE YAaCTOThl COOCTBEHHBIX KO/ie0aHUH pelieTKU HeJTMHEeHHOTo
KpHUCTaIa

Ne 4 B pe3synbTare 3¢ dekra BIHY>KIEHHOTO KOMOWHALIMOHHOTO PacCesTHUsI TIOMUMO JJTHHBI
BOJIHBI HAKauKH B CITEKTPe W3JTyUeHUsI TTPUCYTCTBYIOT

A) HECKOJTBKO COCTaBJISIIOLINX, BCE C OOJIbIIIEH YacTOTOM
B) HeCKO/IbKO COCTAB/ISIIONIUX, BCE C MEHbIIIeH yacToToR
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B) poBHO /iBe TI0/10CBI, OTCTOSIIIIME OT YaCTOThI HAKAUYKK Ha OIMHAKOBOE PaCcCTOSTHUE

I') HeCKOMBKO 3KBHMCTAaHTHBIX TI0I0C
Ne 5 B pesynbrare sBeHNs caMo(pOKyCHPOBKU U3My4YeHHs

A) obpasyeTcs CBeTOBast HUTh, Ha3biBaeMasi (PUIaMEHTOM
b) usnyueHue MeHsieT yacToTy
B) obpa3yercsi cucTeMa SKBUAMCTAHTHBIX KOJIell TIpY HaO/MioAeH!H Ha SKpaHe

I') nporcxoJsT BCe ONrCaHHbIe SIB/I€HUS
Ne 6 HenuneliHble sBIeHUS HAaOMIONAIOTCS TOBKO B TOM C/Tydae, eCciii

A) Ilone najaroIyx BOJIH aUTHBHO
B) [None nazaroiield BOJIHBI MOPSIIKA 107151, CO3/1aBaeMOT0 siIpOM aToma
B) ITone najarolriei BOJHBI MHOT'O 00JIbIlle BHYTPUATOMHOIO

I') TMosne napatolijeii BOSHBI TOCTOSIHHO
Ne 7 B opHOOCHOM KpUCTaslie TeOpeTUUeCKU BO3MOXKHA T'eHeparus

A) TONBKO BTOPOI TapMOHUKH
b) Tonbko TpeTheil rapMOHKKU
B) TonbKO rapMOHMK HeYeTHBIX TOPSJKOB

I') reHepartiusi rapMOHHMK BCeX TIOPSIAKOB

Ne 8 Yron $ha30BOro CUHXpPOHU3MA IS SIBJIEHUS TeHepallii BTOPOY rapMOHUKH — 3TO TaKOU
YTOJ, TIPY PaCIPOCTPAHEHWH T10/], KOTOPBIM PABHBI

A) nokasarenu ripesioM/IeHus [7is OOBIKHOBEHHOTO Jiyua TepBOi TapMOHUKH 1
HeoOBIKOBEHHOTO JIy4ya BTOPOM rapMOHUKH

b) nokasaresnu norsomeHst 00IKHOBEHHOTO JTyua [1epBOM TapMOHUKY U
HeoObIKOBEHHOTO JTy4a BTOPOI rapMOHUKU

B) nonsipu3anyy 00bIKHOBEHHOTO JIy4a IepBoi FapMOHUKH ¥ HEOOBIKOBEHHOTO JTyua
BTOpPOM rapMOHUKHU

I') Bce Tpu nepeuric/ieHHble XapaKTEPUCTUKU
Ne 9 K siBneHusiM TpeThero rnopsika OTHOCATCS

A) BriHyXeHHOe paccesiHue MaHpenblTamMmma-bpusnossa
b) [lapameTpryueckasi reHepaLusi
B) I'erepaifusi Ha pa3HOCTHOM YaCTOTe

I') 'eneparjus ueTBepTOi FapMOHUKU
Ne 10 Cko/bKO (hOTOHOB Y4YaCTBYIOT B paCCMOTPeHMH 3((eKTOB TpeTbero rnopsigka?

A) nBa
B) Tpu
B) uetnipe

I') mare
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