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OO6u1acTb NpUMeHEHHS, 1IENH | 3a1a4H (onna oneHounEIX cpencTs

Onucanne mokazarteneii u KPHTCPHCE OLCHHBAHHA KOMIETEHIMH, QopMHpyeMbIx B
TIporecce OCBOCHHUST AMCIUILTHHEI (MOTYIIs1)

[Tepeuens xoMmeTenumii ¢ ykazanmem 5Tamnos mx (opmupoBanus B nponecce ocBoeHus
OIIOI

Orank! popMHPOBAHHS KOMMITETEHIMIL

okazarenn yposueii COPMHPOBAHHOCTH KOMIIETEHITHIT Ha Tamnax HX GOPMHPOBAHHSL,
OIHCAHHE LITKAT OLIEHUBAHUS

[loxasatenu yposHei COpMHPORAHHOCTH KOMIIETEHIMI HA STANAX HX

(hopmupoBanus

Omucanme mkan oneHuBanus

TumoBsle KOHTpOILHETE 3allaHus, HHBIC MaTepUaibl B METOIHYECKHE PeKOMEH AL,
HEeOOXOHUMBIEe TS OLeHKH copmuposantocTH KOMIETECHL M

B iponecce oceoenus OITOIT

Bompocst 115t BxoxHoro KOHTPOJIsI

Ouenounsie cpencra n KPUTEPHY C(HOPMHPOBAHHOCTH KOMIIETEHIIHIL

Bormpocsl 115 poBepkH ocTATOYHBIX 3HaHMIL CTYZIEHTOB

Kypcosas paGora/kypcosoit [IPOEKT

3ananus nns TPOMEIKYTOYHOH aTTecTanuu (3adera u () 9K3aMeHa)



1. O6aacTs npumenenns, ueau u 3a1a4H (POHIA OLEHOYHBIX cpencTB

DOHJI OLEHOYHBIX CpEICTB (@OC) sBmsieTcs HeOTBeMIEMOH HACTBIO paboueii mporpamMmer
AUCIHUIUTHEBL «TeopHs MHOrOKOMIIOHEHTHO buibTpamuEy M npenHasHaueH s KOHTPOJIL H OIIEHKH
o6pazoBareIbHBIX AOCTHXEHHHA, o0yvarommxcsa (B T.4. 1o CaMOCTOATENILHOM paboTe cTymeHTOB, najiee —
CPC), ocBoHBILIHX [IPOrpaMMy TaHHOH AMCLMUILIHHEL

Lenero ¢onaa onenounpix CPEACTB SBIAETCSA YCTAHOBJIEHHE COOTBETCTRUS YPOBHSI MOJATOTOBKH
ofywaromuxcs TpeGoBanusam ®I'OC BO 110 HANpPABICHHIO TOATOTOBKH/CHEUManbHOCTH 21.03.01 —
Hegrerazosoe neno. IMK-4 Croco6uocrs OCYINECTBIIATL OLEPATHBHOE CONPOBOKIACHHE TCXHOJIOTHYECKUX
TTPOLIECCOB B COOTBETCTBUH ¢ BRIOpaHHOI chepoii npodeccronanproii JIEeATeTbHOCTH.

2. Onucanune nokaszareeii u KPUTEPHEB OLCHHBAHHS KOMIeETEHIHi, (opmupyembIx B pomecee
OCBOCHHS NHCUHILIMHEI (Mojy.19)

Onucanue nokazareneii u KPHTCPHCB OLICHHBAHUA KOMIIETEHIIHI, opMupyeMbIX B mpomecce
OCBOCHHS NMUCIHILIMHEL (MOIYJIs1), H HCTIOJIb3YCMBIE OLICHOUHBIE CPEICTRA IIPHBENICHE! B TabmwnIe 1.

2.1.  Ilepedenn KomMmeTeHmmii ¢ YKa3aHHEM STanoB HX GOPMHPOBAHHS B MPOLECCe 0CBOCHHS
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KOMIIETeHIIHH KOMIIETEHLIHH
ITK-4 CriocobHOCTE OIIK-4.1. 3naeT Texnonoruo Jlexumsa Ne 1-9
OCYIIECTBIISATE NPOBEJICHHS THITOBBIX
OIEepaTHBHOE IKCTICPHMEHTOB Ha CTaHIapPTHOM
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TEXHOJIOTHYECKHX Ha IIPOH3BOJICTBE
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2.2.2. Onucanne mKaj OleHHBAHHUS

B ®I'BOY BO «II'TVY» BHEIPCHA MOZYNbHO-PEHTHHIOBAs CHCTEMa OIICHKH Yy4eOHOIH

IBauatudanbHas u ¢to

oB. B coorBercTBHE ¢ 370 CHCTEMOH NPHMEHSIOTCH [ATHOATEHAS.

OanbHast wKanpl 3HaHHH, yMeHHil, HaBBIKOB,
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TNokassipaer Bbicokif YPOBEHb CHOPMHPOBAHHOCTH KOMIIETEHLUH, T.e.:

<

&l | ~  TPOAEMOHCTpUpyeT riay6okoe H IpouHOe ycBOeHHe MarepHaa;
vy f Q - HcllepnblBafOLue, YETKO, nOCHeJ],OBaTeJ]bHO, rpaMOTHO H JIOrHY€CKH
e & & CTPOHHO M3N1AraeT TEOPeTHYECKHIl MaTepuan;
Q =] o O
= z = = ~ TpaBH/IbHO GOpMUpYeT onpenenenus:
= § = 'é" = é ~ ACMOHCTDHPYET YMEHMS CaMOCTOSTENbHOH paGoTbl c HOPMaTHBHO-
S 5 & 5 se 1paBOBOIi IHTEpaTypoii;
TR ¥ iy —_YMECT JIeNiaTh BLIBOJIbI N0 M3NaraemMoMy matepuaty.

~ - [okaseisaer mocraToumprii YPOBeHb c(hOPMUPOBAHHOCTH KOMIIETeHLMH, T.¢.:

— 6o

[ 1 = ﬂeMOHCTppre’T AOCTATOYHO [I0JHOE 3HaHHe MaTepHana. OCHOBHBIX
< o = TCOPETHYECKHX MOIOKEHHUI;
= T ¥ ~  AOCTATOUHO NOCNC0BATENLHO, FPAMOTHO JIOTHUECKH CTPOHHO HanaraeT
g % 5 MaTepHan;
g § g ‘é‘ S § ~ ACMOHCTPHDYET yMEHHS OPHEHTHPOBATHCS B HOPMAJIHHOI] nuTeparype;
25|23 2 5 T YMECT 1enaTh N0CTAaTOYHO OGOCHOBAHHBIE BBIBOALI 11O H3/laraeMomy

MaTepHany.

[NokaskrBaeT noporoswiii YPOBEHb C(POPMHPOBAHHOCTH KOMICTEHLUMH, T.¢.;

g g g ~ JACMOHCTpPHpYET ofLiee 3HaHHe U3yYaeMOoro MaTtepuana;

5 5 - g - — HCOBITBIBaeT CE€PbE3HbIC 3aTPYAHCHHA [pH OTBETax Ha
E_ %‘_ e E_ = JOTO/THUTENHBIE BOIIPOCHI;

2 . B g 2 é ~  3HAaeT OCHOBHYIO PEKOMEH/YEMYIO JIUTEPATYPY:;

§ S QE < § 2 ~ YMCCT CTPOMTE OTBET B COOTBETCTBHHM CO CTPYKTYPOHl M37araemoro
§ g § i § J:, MaTepuana.

gnie, |29

~ A A CraBurcs B ciyuae:

% _% % ~  HE3HAHWS 3HAUMTE/ILHOMN YACTH NPOrpaMMHOro MaTepHaa;

2 5 a ~  HCBJIANCHMA MOHATHIHBIM annapaToM AMCLHILUTHHbL

E_ %_ E_ T AOMYyIICHHS  CYLIECTBEHHbIX OWHMOOK NPH  M3/I0KEHNH yuyebHoro
g S & 9 Marepuaa;

§ X E z § 2 ~ MCYMCHHC CTPOMTL OTBET B COOTBETCTBHH CO CTPYKTYPO# H3NaraeMoro
22|88 |28 Bonpoca;

% é % = g‘- l,"‘;' — HCYMCHHC JI€1aTh BBIBO/IbI 10 H3/araeMomy MaTepHay.
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3. THnoBbIe KOHTPOILHbIE 3allaHHs1, HHbIE MATEPHAJIbI H MeTOIHYECKHE PeKOMeHAanHu,
He00XO0IHMEIe IIST OleHKH c)OpMHPOBAHHOCTH KOMMeTeH il
B npouecce ocsoenns QIO

3.1.  Bompocs! xus BxoxHoro KOHTPOJIs

Onpenencune nasnenmus. Enuanuer n3amepenns nasienns.
ATmocheproe napnenue, bapomerp.
IoHsTis niotHOCTH, Beca, 0Gbema 1 HX YICNBHBIX BEJIHYHH.,
H3oxopuyeckuii, H30TEPMUYCCKUH M H300apuyeckuii IIPOLIECCHI.
Tennosoe pacumpenue razos. 'a30BbIe 3akomns: boiinsa-Mapuorra, Teit-JTioccaka u Hlapss.
Tepmuueckue K03 GUIHEHTHI MMHElHOTO 1 00BeMHOr0 pacmmpenui.
TennorBopHas cioco6HoCTS rOproYero MarepHaia.
Temnora nnasnenns. Temnora HCTIapeHusl,
Braxnocts Bosmyxa (abcomornas u OTHOCHTENbHAs).
10. Bsskocts. Ennnunm HU3MEPEHHS BA3KOCTH.
11. OcHoBroe ypaBHenme KHHETHYECKOI TeopHH razos.
12. Vpasnenne Knaneiipona — Menneneena.
13. 3akon ITackas.
14. YHuBepcanbuas razoras mocrosumas R. Tlocrosunas Bonbumana, Yucno ABorajpo.
15. Onpenenenue 3akona COXpaHeHHs Macchl. MosekyJisipHas Macea.
16. 3akoH coxpanenus DHEPTHH.
17. WUneanbublii u PEaIbHbIIf rassl,
18. Pabora usobapuueckoro PacCIIHpEHHs HealLHOTO rasa.
19. Ilepeoe naano Tepmoaunamuki.
20. KIIA.
21. OcHOBHBIE NOHSTHS XUMHH PaCTBOPOB: HACBILIEHHbIE, HEHACHIIECHHBIE K NePEHACHINICHHBIC
PACTBOPBL, paCTBOPHTENH, KOMITOHEHTBI H (ha3kl.
22. TlonsaThe o cycnensum, $unbTpax u Gpunsrpay.
3. HacblueHnblit U HeHaCKITeHHDI IIaphl H HX CBOHCTBA.
24. BpoyHOBCKOE 1BHKeHHe 1 PACTPEIIeTICHHE MOJICKYII 10 KHHETHYCCKOMH YHEpPrHH.
25. Tloustue 06 SHAOTEPMHECKOH 1 9K30TEPMHYECKOH PeaKLHAX H 0 TeILIOTe o0pa3oBaHus1.
26. KoanentHast, monnas u JIOHOPHO-AKIENTOPHAS CBSI3H.
27. Mertanmueckas, BOJIOPOJHAS H MEKMOJIEKY/ISPHAS CBA3H.
28. Bona. Ee pors B IIPHPOZE, CTpOeHHE, PU3NYECKHE H XHMUUECKHE CBOICTEA.

RN bW

3.2. Ouenounsie cpexcrsa n KPHTEPHH ChOPMHPOBAHHOCTH KOMMIeTe i
3.2.1. Kontpossuas paora Nel

O cocrosnnu HedTu 1 rasa B IIPUPOJIHBIX YCIIOBHAX

YCII0BHS TepMOTHHAMHYECKOTO PaBHOBECHS F€TePOreHHBIX CHCTEM

®azoBble NPOHULAEMOCTH

Du3HYECKHE IPEATOCHITKH TE€OPHH (UIBTPALH MHOTOKOMITOHEHTHEIX KHJIKOCTEH
YpaHenus puibTparmun MHOTOKOMIIOHEHTHBIX CMecei

YpaBHeHus (puabTpammun ra3MpOBAHHOM KHIKOCTH

Hensorepmuueckas (QHUNBTpaIg MHOTOKOMTIOHEHTHBIX KHJIKOCTeii

PasButHe 0CHOBHBIX HecTeTOBAH M (uibTpanuyu rasupoBanHoii HedTH

PN U A W

3.2.2 Konrpoabnas paéora Ne2
YcranoBuBIeecs npmkenne Tpex(pa3Hoii cmecH

O rasoBoM (haxTope mpu HCYCTaHOBMBIIEICS (PUITLTPALHH ra3HPOBAHHOI HepTH
Y paBHEHHS IBHIKCHHS [a3HPOBAHHON HE()TH B HEOrPaHHYEHHOM MacTe

LS Y N
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YpaBHeHHS NBHKEHUS Ta3UPOBAHHOH HE(PTH s GECKOHEYHOrO I11acTa

Teyenue rasuposaunoii KHIKOCTH [IPH MaJIo H3MEHSIOLINXCS HACBIIIEHHOCTAX

HeycranoBusmascs bunbTpanus Ta3HPOBAHHON He()TH B OrPAHHYEHHOM ILIacTe

lopmnesoe BeITecHEHME Ta3upoBaHHOH HeyTH BomOIi

BerTecnenue Ta3MpOBaHHOH He(TH BOIOI ¢ yueTom ABYX(ha3HOTO MOTOKA B NIePEX0IHOMH 30He

O cBenennu pacuetos o BBITCCHCHHIO Ta3UPOBAaHHOM HEPTH BONO K pacieram 10 BEITECHEHHIO
BOJIOH HECIKHMAEMOM KHIKOCTH

3.2.3. Kontpoannas paGora Ne3

YnpolueHHsle MeTop! THIPOTHHAMHYCCKHX PAaCYETOB BBLITECHEHHS ra3supoBaHHOH HedyTH BomOl

OKCIepUMEHTANBHBIE HCCIIeI0BAMHS 110 BRITCCHEHHIO ra3UPOBAHHOM He(hTH BOIOI 1
COTIOCTABIICHUE UX C PE3yIbTaTaMH PACUeTOR

Boitecuenue razsuposannoit He()TH BOZOIf B e AMHHYHOM CKBaKHHe

Wurepdepennus cxpaxun pH 3a60HHBIX JaBIEHUAX HHXKE NaBJICHHS HaCBIICHHS H JaBIICHHH Ha
KOHTYPE IUTAHUS BHILIE JABJICHHS HACHIIEHHS

IKCIIEPHMEHTATBHBIC HCC/TeI0BAHMS. O630p u MeTomHKA IKCIIEPUMEHTOB

Pesynbrars! sxcnepuMenTanbHpIx UCCIIeI0BaHHIT

MeTtonuka THAPOTHHAMHYSCKHX pacieTOB

I'unponunamuyeckue ucenenosanms BBITECHCHH S Ta3HPOBAHHOH HEQTH ra3oM ¢ y4eToM
CKHMACMOCTH ra3a U BBIIENEHUS ero H3 HedT

BeItecnenne razuposannoit He()TH ra3oM moclie HCTOLIEHHS TacTa Ha PEIKHME pacTBOPEHHOI O
raza

K onpenenennro nexomueix nauunx s ONpeZC/IeHHA (PUITBTPALIHH MHOTOKOMITOHEHTHEIX
CMecei

Crannonapras paBHOBecHas HedTH rasom

IIprmep onpenenenus TexHomornueckux TOKa3aTe/IeH NP BEITECHEHHH He()TH ra30M BBICOKOLO
JaBJIECHUS

3.3 Bonpoce! qasn NPOBEPKH 0CTATOUHBIX 3HAHHI{ CTYICHTOB
Yenosust TepmoanHaMuueckoro PaBHOBECHS F€TEPOTreHHBIX cHCTeM. Da30BEIe IPOHHLAEMOCTH.
OCHOBHbIE ypaBHeHHS (pHIBTPALHHE MHOTOKOMIIOHEHTHBIX cMeceii 1 ra3HPOBAHHOM MHIKOCTH.
OO1He MEeTO/IbI PEICHHS 33134 (uIbTpalHy razuposanHoii HedTu.
BritecHenne rasuposannoii He(TH BOIOH NpU NaBieHHH Ha KOHTYp€ MHTAaHHSA, PABHOM JARJICHHIO
HaCBIIICHHS,
BeitecHenne razsupopannoit HedTH Boz0if npy nanenuu Ha KOHTYpe mUTaHus, O0JIbIIeM
AaBJICHHS HACKINICHHS 1 3a00HHOM JaBJICHHH, MEHbIIIEM JAB/ICHHS HACBIILIEHHS.
BrrtecHeHue rasuposanHoif He()TH BOZIOM IPH 3aKauKe BOIBI TOCIIE HCTOIIEHHUS [1J1acTa Ha
PEKHME PaCTBOPEHHOrO rasa.
BeitecHenye rasupoBanHoi HeTH rasom.
DUILTPAIHA MHOTOKOMIIOHEHTHBIX CMeCeii.
BriTecHenne HedTH razoM BEICOKOro naBieHus.

-Meroauka ruppommnamuueckux PACHCTOB BBITCCHEHHS Ia3sMPOBAHHON He(hTH BOO [IPH 3aKayke

BOJIBI TOCJIe UCTOINEHHS IIJIacTa Ha peiKHMe PacTBOPCHHOI'O rasa.

. BeirecHenue rasupoanmoii HeTH rasoM. I'mapomumHammueckue HccieI0BaHUS BBITECHEHUS

Ta3sMpOBaHHOH HE(TH ra3oM ¢ y4eToM CIKHMAEMOCTH ra3a U BbIIEICHHE €T0 U3 He(hTH.

BrrrecHenue Ta3HPOBAaHHOMH Hed)TH ra3oM II0CJie MCTONIEHHS MJacTa Ha PEXKHME pacTBOPEHHOIO
rasa.

Onpenenenne pusnaeckux croiicTs ¢a3 (rrotHoCTH, BA3KOCTb) MHOTOKOMITOHEHTHBIX CHCTEM M HX
MOZAC/THPOBAHHE NBOHHBIMH HITH TPOHHBIMH CHCTEMAMH.

Pacuer pasnoBecHbx HPOLECCOB  pasrasHpOBaHUs (KOHAEHCALMH) H OLEHKAa HeOOXOIHMOCTH
HCIONB30BaHHA (Da30BLIX COOTHOIICHHUI MHOTOKOMITOHCHTHBIX CHCTEM.

OCHOBHBbIE YpaBHEHHUS PaBHOBECHOI CTAllHOHAPHOH (PUILTPAIIE MHOTOKOMIIOHEHTHBIX CMeCeii.



3.4. 3ananus 1719 poMeKyTOUHOI aTTecTaUHH (3a4eTa H (HIH) IK3aMeHa)
Hepedens Bonpocos k 3auery

1. Cucrema B TepMoIHHAMUKE.

2. JlBroKyInas cHila MaccomepeHoca B OTIeNBHOL daze.

3. YenoBus TepmomunaMmyeckoro PaBHOBECHH.

4. Da30BBIe IPOHHLIAEMOCTH H X pacuer.

5. ®u3HYecKHe MpeanoCchUIKE TEOPHH (HILTPAIHH MHOTOKOMITOHEHTHBIX CHCTEM.

6. Ypasuenus Qpuibrpariuu TFa3HPOBAHHOM KMJTKOCTH.

7. Hewmsorepmuueckas GUIbTPAIHs MHOTOKOMITOHEHTHBIX KHUJIKOCTEH.

8. Tpexdasusle cMecu u ux YCTaHOBHBIIIEECS IBHIKEHHE,

9. HeycranoBugimascs ¢bursTpanus ra3UPOBAHHOIM HedTH B
OrpaHHYEHHOM ILjIacTe.

10. Britecnenue Ta3HPOBaHHOH HE(TH BONOH ¢ yyeTOoM ABYX(a3HOIO OTOKA B IepeXoaHOH 30He.

11. Vpommennsie Metopr THAPOAMHAMH YECKHX PACYCTOB BBITECHEHHS Ta3HPOBAHHOI He(TH BOJIO.

12. Dxcnepnmentanbhble  MccnenoBanus 0 BRITCCHEHHMIO rasUpoBaHHON HedTH BoOmoil wu
CONOCTABICHHE HX C PE3YJIbTATAMH PACUETOR.

13. Boitecnenue rasupopanmoii HE()TH BOIOH K eIMHUYHOMN CKBaXHHe.

14. Bertecnenne rasmposanmoii He(PTH rasoM mocle MCTOLIEHHS TITacTa Ha PEeKHUME pacTBOPEHHOTO
rasa.

15. Onpenenenne xumudeckux HOTCHUHAIIOB H PaBHOBECHBIX (Da30BBIX COOTHOLICHHMI.

16. Onpenenenne ¢usnueckux cpoiicts (a3 (mnoTHOCTS, BA3KOCTE) MHOTOKOMIIOHEHTHBIX CHCTEM M HX
MOZIEIUPOBaHHE NBOMHBIMH HITH TPOHHBIMH CHCTEMAMH.

17. azoBele cooTHOmEHUS buznueckue coiictra TPEXKOMIIOHCHTHOH CMeCH MeTaH - m-GyTtaH -
JCKaH.

18. Pacuer paBHOBecHbIX [IpOLICCCOB  pasTasHpOBaHHs (KOHIEHCALMH) H OleHKa HeoOX0MUMOCTH
HCTIOJIL30BaHHUS (PA30BBIX COOTHOILEHHI MHOTOKOMITOHEHTHBIX CHCTEM.

19. OcuosHbie ypaBueHus paBHOBecHOI CTAlHOHAPHON (DHITBTPALIHH MHOTOKOMITOHEHTHBIX CMECei].

20. Meronuka pacuera XapaKTepHCTHK CTAHOHAPHOH (pHiIbTpaIy.

21. UccnenoBanue paBHOBeCHOI CTalMOHAPHOH QUIIBTpanuu

TPEXKOMITOHEHTHOMH cMecH.

22. OueHKa BIHSHHS mNpexenbHON TCPMOTMHAMHYCCKOH HEPABHOBECHOCTH HA XapaKTePHUCTHKH
CTallHOHAPHOMH (QUIbTpaIHy.

23. MexaHu3M BbITeCHEHHS HE(TH ra30M BBICOKOTO JABICHHS.

24. DKCnepHMEHTANIBHOE HCCIIEI0BAHHE IpoLiecca BRITCCHEHHS HE(TH ra30M BBICOKOTO NaBJIeHHS.

25. Beitecnenne nedytu 3aryimennoii Bogoit u PacTBOpamMH NOBEPXHOCTHO-AKTHBHEIX BEIECTB.

26. OueHKa MPHTOIHOCTH 0OBeKTa JUIS 3aKaYKH Ta3a BHICOKOT'O JaB/ICHHUS.

27. Onpenenenne TeXHOMOTHYECKHX TokasaTeniell mpouecca BBITCCHEHHS He()TH OGOTAICHHLIM
CYXHM ra3oM BBICOKOT'O JAB/ICHHSA HA IPHMEPE KOHKPETHbIX MECTOPOKACHUIA.

Kputepuu onenkn yposus COPMHUPOBAHHOCTH KOMIIETEHIHI 110 pe3ynpTaraM TpoBeIeHHs
3a4eTa:

- OLCHKA  «3a4TEHO»: OOYYaIOWHIICs IeMOHCTpUpYeT BCECTOPOHHEE, CHCTEMATHYECKOE M
TIy0oKoe 3HaHHe MaTepHaia, CBOOOJHO BEHINIONHSAET 3amaHHs, NpeIyCMOTPEHHBIE [IPOrpaMMO
JAMCLUIUTHHEL, YCBOWBINMH OCHOBHYIO H AONONMHUTCIBHYIO JIMTEpaTypy. OOyvaromuiics BBIIOTHSET
3a/laHusL, IPEYCMOTPEHHBIE IPOrPaMMOM THCHHILINHEL, Ha YPOBHE He HUXe 6a30BOro;

- OICHKA «HE 3a4TeHO»: 00yvarommiics ACMOHCTPUPYET HE3HAHHE MATepHANA, He BBIIOJIHACT 3a/IaHMUSL.
NIpeayCMOTPEHHBIE NPOrpaMMOH  IHCIHMIIIMHEL Obyuarommuiics He BEBIITOTHAET 3aaHusd,
TIPCAYCMOTPEHHBIE NPOrPaMMON JHCUHILTHHLL, Ha YPOBHE HHKe 0a30Boro. JlambHeiimee ocRoenme
OITOII HeBo3MOKHO He3 AOIOTHHTE/IBHOIO H3YUCHHS MaTePHAIa M TIOATOTOBKH K 9K3aMEHY HIIM 3a4eTy.



