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PABOYAS ITPOI'PAMMA JUCIAIIJIMHBI

“MATEMATHUKA”

Hanpasnenne noarorosku _18.03.02 “DHepro- u pecypcocdeperaroriue Ipoiecchbl B XUMUYECKOHU
TEXHOJIOIMH. HehTeXUMUU U OUOTEXHOJIOTUH

[Tpocuns noarotoBku «PanuoHaabHOE HCIIOIB30BAHHE CHIPBEBBIX U SHEPIETHUECKHX PECYPCOBY
YpoBeHb BhICILIEro 00pa3oBaHus OakaTaBpuaT

®opma 00y4eHus OyYHas

c Tpya0eMKoCTh i, IIpakTyy. IlaclopaT. CPC. dopma npfome;x\'y-
emecTp 3aHATHSA, | paboThl, TOYHOTO KOHTPO.Isi
3au. ej1,/ yac. yac. yac.
yac. yac. (3K3./3au4eT)
1 4/144 36 36 - 2 sK3aMeH (43)
2 3/108 18 36 54 3a4eT C OLECHKOM
3 2/72 18 36 - 18 3a4eT C OLIEHKOH
Hroro 9/304 72 108 . 99 NG AZ)
2 3a4eTa COLEHKOHU

Bramumup 20/~ T.



1. HEJIX OCBOEHUS JUCHUIIJIMHbI

[leasiMM OCBOEHHS TUCIUILTHHEL “Mamemamuka™ sSBIAIOTCS:

- I03HAKOMHUTH CTYJACHTOB C OCHOBHBIMHU UJICSIMU U ITOHATHAMH BBICIIICH MaTEMAaTUKU;
- HQYYUTH CTYACHTOB A3BIKY MAaTCMaTHKH,

- IIOATOTOBUTL K HU3YUCHHIO U IIPUMCHCHHIO MAaTEMATHYECKUX MCETOI0B B HpO(b€CCHOHE]JIBHOfI
JEATEIBHOCTUA, K CAMOCTOSATEIbHOMY H3YYEHHIO TCX pa3aciIoB MaTeéMaTHKH. KOTOPbHIC MOI'YT

HOTpe6OBaTI)C$I JIOIIOJIHUTCIIBHO B HpaKTI/I‘-IeCKOf/'I 1 HCCJIE0BATEIhCKOU pa60Te.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO

Jucuunmvna «Mamemamuka» OTHOCUTCS K 0a30BOM 4acTU AMCIHUILIMH y4eOHOrO IlIaHa.
JIig OCBOEHHS IUCHHUILTHHBI HCIIOJIB3YIOTCS 3HAHHS, YMEHHs. cOPMHUPOBaHHBIE B MpOIEcce
LIKOJBHOIO Kypca MareMaTHKH Ha IpelblaylneM dTarne oOpa3oBaHMs. MaremaTHKa SBJISETCS
MOIIIHBIM CPEICTBOM PELICHHUS NIPUKIAIHBIX 3a1a4 U YHUBEPCATIbHBIM S3BIKOM HAayKH, 3aKja/lbl-
BaeT OCHOBBI MAaTEMATUUYECKOHN Ky JIBTYPHI CTYAEHTa H CO3/1a€T IIPEANOCHIUIKHI I U3YUCHHUS CIIe-

IMHAJIBHBIX U CMCJKHBIX JHCIHIIIHH.

3. KOMIIETEHIIMA OBYYAIOHMIETOCSl, ®OPMUPYEMBIE B PE3VJIbTATE
OCBOEHUHS JUCIHHUIIJIUHBI “MaTtemaTtuka”
B pe3y:ipraTe OCBOSHHS THUCIMILIHHBI BBITYCKHHK JI0JDKeH 0071a1aTh ¢IeIyIOIUMH 001I1e-
npogeccuonaapupMu (OIIK) xkoMmnereHnusamMu:

e CIIOCOOHOCTBIO HCIOJIb30BaTh OCHOBHBIE 3aKOHBl €CTECTBEHHOHAYUYHBLIX MUCIHMIUIMH B
npo(hecCHOHATHLHON AeSITeTbHOCTH, IIPUMEHSITh METOAbl MATEMAaTUYECKOI0 aHAIN3a U MO-
JCTHPOBAHHS, TEOPETHUECKOTO U dKCIepUMeHTaTbHOTO HccaeaoBanus (OIIK-2).

B pe3yibrarte 0cBOSHHUS AUCIUTUIHHBI 00YYaOUIUICs J0TKEH IEMOHCTPHPOBATh CIIENYIOIIHE
pe3ysIbTaThl 00pa30BaAHUS:

3Hamb: OCHOBHBIC TOHSTHS M METOJBl MaTeMATHYECKOIro aHaiu3a, JIMHEHHOH aareOphl, IHC-
KpPETHOH MaTeMaTHKH; Teopud audepeHInaIbHbIX YPAaBHEHUH, TEOPHH BEPOSITHOCTEH M
MaTeMaTUUeCKOH CTaTUCTUKH.

Ymempw: npoBouTh aHanu3 QyHKUUH, periaTb OCHOBHBIE 3a/1a4l TEOPUU BEPOSTHOCTH U MaTe-
MaTHUeCKOl CTAaTUCTHKHU, YPAaBHEHHUS M CUCTeMb! IH(depeHInalbHbIX YPaBHEHUN ITpHUMe-
HUTEIBHO K pEealbHBIM IIpolLleccaM, IMPUMEHSITh MaTeMaTH4YeCKHEe METO/bl IIPU PELICHHH
THUIOBBIX ITPO(ecCHOHATBHBIX 3a1ad.

Baaoemps: MeTonaMu MOCTPOEHHS MAaTEMAaTHUYECKUX MOJICICH THIIOBBIX MPOGECCHOHATBHBIX 3a-

71a4 ¥ COJIEpKaTeIbHON HHTEPIIPETAIIUH MTOTYYEHHBIX Pe3YIbTaTOB.

o



4. CTPYKTYPA U COJAEP)KAHUE IUCHUIVIMHBI «MatemMaTuKa»

O61mas TPy I0eMKOCT AHCIUILTHHBI COCTABIAET 9 3aUCTHDIX €TMHHIL, 324 gacos.

O0bem
y4eOHOH DopMbl TEKY-
Buzbl yuedHoit paOOIbI. BKITIOHAS CAMO- | haGoTh, LErO KOH-
| s CTOATE/IbHYIO padoTy CTYIEHTOB ¢ MpuMeHe- | Tpos ;
ol 38 H TPy 0@MKOCTS (B Hacax) HUEM HHTEp-| yCTMeBaeMocTH |
Q
NoNe Paszer (tema) A aKTHUBHBIX | (10 Hedens M
- 9 o . ;
MET evecmpd) ,
TMCLMTITHHbI Z2| = o | = i 0;1011 6 P
n/n Ol 3 - 3 2 (Buacax /%) ¢opwma npo-
= = Z 5. = = o a6 o |
2 = z 5— 2 2o 2 MEKYTOUHOI |
s < 5& gl = = aTTecTauMi |
) = o Eak Q] =
5 =9 o = = (no cevecm- |
= o =) |
g < pa) "
|
JIuueiinas aaredpa u |
1 aHaJIHTHYeCKas reo- 1 1-8 16 16 10 14 (44 %) i
METpHS _l
- 1
1.1 | Martpuusl 1 1 2 2 2 2 (50%) |
1.2 | OnpeneauTesiu 1 2 2 2 2 2 (50%)
. | Cucrtembl JIMHEHHBIX - .
1.3 i 1 | 34 4 4 2 4 (50%)
ypaBHEHHUI ]
= < = 1
1.4 | BekTopHas anredopa 1 5 2 2 1 2 (50%) PK 1
z 2 =
1.5 | Tlpsavas Ha MI0CKOCTH 1 6 2 = 1 2 (50%)
[Ipsimas 1 MJI0CKOCTh B 2 4
16 | P 1| 7| 2 1 2 (50%)
MPOCTPAHCTBE
KpuBbie U NOBEPXHO- 2

17 | o5 i 1| 8 | 2 1
cTH 2-r0 mopsiaka
MaTtemMaTHYeCKHI

2 1 /9-18| 20 20 17 12 (30%)
aHaJH3.

2.1 | OcHOBHbIE MTOHATHSL. 1 9 2 2 2

20 YucnoBasi nocienosa- 1 10 > > 5 2 (50%)
TenbHOCTb. [Ipened.

. | Tlpenen v HenpepbIB- -

o N R pep b g & 2 3 2 (50%) PK 2

HOCTb (DYHKLHH.
[IpousBoaHas GpyHK- .

24 | P by 1 |12-13| 4 4 4 4 (50%)

MU,
OCHOBHBIE TEOPEMBbI O

2.5 | nubdepeHIpyeMbIX 1 14 2 2 2
(QYHKLHUAX. |
UccnenoBaHue QpyHK- . -

2.6 c by 1 |15-16] 4 4 2 4 (50%) \
[UH. .
HuddepeHunaibHoe

2.7 | vcuuciaeHue QyHKLHH 1 |17-18] 4 4 3 PK 3
MHOTHX TIEPEMEHHBIX.

Uroro: 36 36 27 | 26 (36 %) | Dx3amen (45)

|93}



| Bujbl yuedHoii padoThl, BKItouas camocto-|  O0beM
ATEbHYIO paboTy CTYIEHTOB yueOHoIt ®dopmbl TEKY-
1 TPYJI0EMKOCTB (B Hacax) padoThI, LLIEr0 KOH-
2 C npumMeHe- TpoJs
ol 8 | ' HHEM HHTep- YCIeBaeMOCTH
NeNe Pazze (tema) 5 % .?i é aKTHBHBIX | (10 HeOelsM
15 o >
MCLIUATUTHHBI = - _ - £ g METO10B cemecmpa)
w/n O| 3 = z = | 2| | & |(suacax/%) dopma npo-
) z £ 22 3| & E MEXYTOUHOH
as ) < ) 5| ©O| o
2 S = 3 = aTTecTaulu
= < [=9
e = (no cemecni-
2 ™ pav)
3 HHTerpaabHoe He- > | 1-8 8 16 18 8 (33%)
YHCJICHHE
31 HeonpeneneHHble HH- 5 1-4 4 3 8 2 (17%)
Terpassl
gy | IDSISTCEESHIE- || 5 b oal) 4 8 10 6 (50%) PK 1
rpasibl
g || AMERPEGESEREE | o eyl W | 38 36 8 (27%)
YpPaBHEHHS
4.1 | KomrieKcHble HUCIa 2 9 2 2 4
JOuddepeHunaibHble
4.2 | ypaBHeHHs |-ro no- 2 |10-13| 4 8 8 4 (33%)
psaka
JduddepenunaibHbie
4.3 | ypaBHEHHS BbICLIMX 2 14 2 6 PK 2
MOPAIKOB
Jluneiinbre 1 de-
4.4 | PCHIL YPABHCHUACTIO- | 5 |15 19 4 6 10 4 (40%)
CTOSIHHBIMM KO3 Du-
LHEHTaMH
CHcTeMbl THHEHHBIX =
4.5 | nuddepeHu. ypaBHe- 2 18 2 8 PK 3
HUH.
Wroro: 18 36 54 16 (30 %) | AET € onen
KOif
5 | KpatHble unterpaast | 3 | 1-8 16 10 10 (42%)
5.1 | JiBoiiHoi MHTerpai 3 1-4 4 8 6 6 (50%)
5.2 | TpoiiHo# uHTErpal 3 | 5-8 4 8 4 4 (33%) PK |
6 Psinbl 3 19-18] 10 20 8 8 (26%)
6.1 | UucaoBble psiabl. 31912 4 8 4 4 (33%) PK 2
62 | DymmuionaibHsie 3 |13-16| 4 8 2 4 (33%)
PSLIBL.
63 | Pazbt ®ypse (0630p). | 3 |17-18] 2 4 5 PK'3
UToro: 18 36 18 18 (33 %) ’a“eTKglfl’”e“'
Ix3ameH (45) u
Bcero: 72 108 99 60 (33%) 2 3ayeTa ¢
OLIEHKOI1




4.1. Teopusa Kypca (membvl u codepycanue 1eKyuit).
I cemecTp
Pazoea 1. Jluneiinaa anzedpa u aHAIUMUYECKAA 2E0MEMPUSL.

Tevia 1.1. Mampuyer (2 u.). OCHOBHbIE TOHATHA, BUAbI MaTpul. Onepauuy Haa MaTpuLiaMH, MX
CBOMCTBA.

Teva 1.2. Onpeoerumenu. (2 y.). OnpeaenuTenau 2-ro U 3-ro MopsakoB, WX cBoicTsa. Ilonarue
ornpeesuTe s N-ro NopsiaKa, METOAbl BbIYMCIEHUS onpeaeauTeneid. O6paTHas maTpuLa.

Teva 1.3. Cucmemwl aunetmvix ypasvenuil. (4 u.). OcHoBHble nonsatus. I[Ipasuio Kpamepa. Cucre-
Mbl JIMHEHWHbBIX ypaBHEHHH B MaTpuuHOM ¢dopme. PelieHue cucteM NpH MOMOLLM OOpaTHOH MaTpHLIBL.
PaccMoTpeHHe ciiydaeB, KOrjaa cucTeMa MMeeT OeCKOHEUHOe KOJMUECTBO PELICHHH WK He UMEET BOBCE.
Mertoza Naycca peLieHust CUCTEMbl JIMHEHHBIX YpaBHEHHUIA.

Tema 1.4. Bexmopnas aireedpa (2 u.). I'eomerpudeckue BekTopbl. Onepauuu Hag HUMHU. CKaaap-
HOE, BEKTOPHOE W cMelllaHHOoe npou3BeaeHus. Ocb, BeJIMYMHA OTpe3Ka, NPOeKLUs Ha ock (cBolicTBa). [le-
KapToBa CHCTEMa KOOP/MHAT Ha MJIOCKOCTH M B MpocTpaHcTse. [londpHas, uMianHapuyeckas U cepuue-
CKasi CUCTEeMbl KOOPAUHAT.

Teva 1.5. Ilpsviaa na niockocmu (2 u.). YpaBHeHHE TPSIMOH Ha IUIOCKOCTH. Pa3/JMYHbIE BHIbI
ypaBHEHUH. YTos1 MeK Iy MpsIMbIMH, PacCTOSIHUE OT TOUKH /10 MPSMOH U T.A.

Teva 1.6. IIpavias u niockocms 6 npocmparcmese (2 y.). Pa3nnyHble BUAbl YpaBHEHRUH MIOCKOCTH
B MPOCTpaHCTBe. B3zanmMHOe pacnonokeHHe JTUHEHHBIX OOBEKTOB MO OTHOLUEHMIO APYT K ApYry (Yribl,
paccTosiHUS U T.1.).

Tevia 1.7. Kpuevle u nogepxnocmu 6mopo2o nopaoka (2 u.). dnaunc, runepdosa, napadoa. 'eo-
METPHUECKUE XapaKTePUCTUKU KPUBBIX, IPUBEIEHHE KPHUBOH BTOPOro Mopsiaka K KAHOHUYECKOMY BUIY.
[nnHaprUyeckue MoBepxHOCTU. [ToBepXHOCTH BpalleHHs: JIIUIICOMAP. OJHOMOIOCHIH U ABYNOJOCHIHA
runepOo0JOUabl, DITTUNTUYECKUI U TUNIEpOOTHYeCKUH TapaboIou.

Pasoen 2. Beeoenue 6 mamemamudeckuil AHA U3

Teva 2.1. Ocnosnuvle nouamus (2 4.). MHoxecTBa. [[elCTBUTEIBHOE YKCIIO H €r0 CBOWCTBO. DYHK-
LIMOHaJIbHAs 3aBUCUMOCTb. Buabl pyHKUMH 1 crOco0bl ee NMpeIcTaBIeHHS.

Tema 2.2. Hucaosasn nocieoosameavnocmy. I[Ipeder (2 y.). Uncnosas nocieaoBareibHocTh. [pe-
Aenbl nociaenosarenbHocTH. CBolicTBa npenenos. [lpenenbHelld nepexod B HepaBeHcTBax. Hucio «ey,
BTOPOM 3aMeuaTtesibHbIN npee.

Teva 2.3. Ilpeoen u nenpepvignocme ynxyuu (2 u.). TloHaTHe okpecTHOCTH Touku. CBOMHCTBA
npeaesioB. 3aMeuaTesIbHble Mpeaeibl. beckoneuHo masbie  OeCKOHEYHO (osibline BesiMuuHbI. Tadsuiia
SKBHBAIEHTHBIX OCCKOHEUHO MajblX. HempepblBHOCTh (yHKIIHH B TOUYKEe M Ha MHOkecTBe. OCHOBHbIE
TEOpeMbl O HenpepbiBHLIX (QyHKUMsAX. OnHocTOpoHHME npeaesbl. Kiaccudukauus touek paspbia. He-
MPEPBIBHOCTD 2I€MEHTAPHBIX (PYHKLIKH.

Teva 2.4. Ilpouseoonas (4 u.). TlpousBoaHas GyHKIMH. [[€OMETPUUECKHH U MEXAHHYECKHH CMbICII
npou3soaHoH. CeolicTBa nMpou3BoaAHbIX. [Ipon3BoaHas ci10xHOM U oOpaTHOM dyHKIMHU. Tabauua npoussoa-
HbIX. [Ipoussoanas GyHkuuM, 3a1aHHast HESIBHO M MapaMeTPHUECKH.

Teva 2.5. Ocnosuvie meopemel o ougdhgepenyupyemvix gynxyusx (2 u.). JIOKaJIbHbIH DKCTPEMYM H
Teopema Depma. Teopemer Poss, Jlarpanka u Kouu. TTpasuno Jlonurasns. @opmysa Teitnopa. ocratou-
Helll uieH B opme Jlarpamxka. Juddepennnan dyHkunu. ['eOMeTpHUECKHE U MEXAHMUYECKHE MTPUIIOKE-
HUst 1M depeHIIHaioB.

Teva 2.6. Hecreoosanue ¢pynxyuu (4 u.). [lpuzHak MOHOTOHHOCTH (yHKIMH. HeoOXoaumble u 10-
CTaTOYHbIE MPHU3HAKK dKCTpeMmyma. HccrienoBaHue Ha HKCTPEMYM C MOMOIIBK MPOU3BOIHBIX BbICIIHX
NOPAJKOB HaHOOIbLIEE U HaUMeHblIee 3HaueHUs QyHKLUMH. Pacnonoxkenue rpadguka GpyHKLHH OTHOCH-
TEJIbHO KacaTeNlbHOM (BBINYKJIOCTb, BOTHYTOCTb (PYHKIMH). TOUKH neperuda, HeOOXOIUMbIH M 10CTaTOU-
HBIH MPU3HAKH. ACUMITOTHI (TOPU30HTAJIbHBIE, BEPTHKAIbHbIE H HAKJIOHHbIE). OLIas cxema MOCTPOeHHU
rpadguka QyHKLHH.



Teva 2.7. Huppepenyuanvroe ucuucienue Qynkyuu MHo2ux nepemennvix (4 u.). llpeaen. nenpe-
PBIBHOCTb, YACTHbIE MPOM3BOHbIE (DYHKLHUH MHOIMX MEPEMEHHBIX. DKCTpeMyMbl (YHKUMI MHOTHX me-
pEeMEHHBIX. YCIOBHBIE SKCTPEMYMBI.

1I cemecmp

Pazoen 3. Humezpaasnoe ucyucienue

Teva 3.1. Heonpeoenennwiii unmezpan (4 u.). TlepsooOpasHas 1 HeomnpeaeaeHHbIH nuterpai. Oc-
HOBHbIE CBOWCTBA HEOMpEeIeHHOro HTerpasia. Tabauia OCHOBHBIX HEONpe/e1eHHbIX HHTerpaios. Me-
TOJbl HHTETpUpOBaHHs. HTerpupoBaHue paundoHaIbHbIX GyHKUMH. MHTErppoBaHne TpUroHoMeTpuye-
ckuX (hyHKUMH

Tema 3.2. Onpedenennviit unmeepan (4 u.). [loHsiTHe UHTErpasIbHOH cyMMbl. OnpeaeneHHbli HHTe-
rpaj u Teopema o ero cyuiecTBoBaHu. CBOMCTBA ONpeeIeHHOTO HHTErpaia, Teopema o cpeaHeM, hop-
my.ia Hetorona-JlehOHuua. MeToabl MHTErpUpOBaHUS OINpPEIEICHHOro0 MHTerpana. [ eomeTpuyeckue
MPUIOKEHHS OTIPeIe/ICHHOr0 MHTerpaja: BbIYUCIEHH MJIOMWAAH, JVIHHbI U 00beMa. Duznyeckue npuio-
JKeHHS OTPEe/eICHHOrO HHTEerpasia: BbluMcIeHHe padoThl, CTATHUECKUX MOMEHTOB, MOMEHTOB HHEPLIHH.

Paszoen 4. [uppepenyuavroie ypasrnenus

Tewa 4.1. Kovnaexcnwvie yuciaa (2 u.). OCHOBHbIE onpeaeaeHus. @opMbl PEACTABIEHHS KOM-
IJIEKCHOTO uMcra: ajaredpanyeckas, TPUrOHOMETpUYECKas U MoKasaTeabHast, popmyna Ditnepa. Onepa-
LUK C KOMIIEKCHBIMU YHUCJIAMU: CI0KEHUE U BbIUMTaHHE, YMHOXKEHUE U BO3BEEHHUE B CTENEHb, Ae/IEHHE
U U3BJICUEHHUE KOPHsl. DileMeHTapHble QYHKLHH.

Teva 4.2. Jughepenyuarvnvie ypasnenus 1-2o0 nopaoxa (4 u.). OCHOBHbIE MOHATHS. MeETO1bl HH-
TerpUpOBaHUs HEKOTOPBLIX THIOB YPaBHEHHH MepBOro Nnopsjaka: YpaBHEHMs C Pa3/Ie/stOLIUMUCA Tepe-
MEHHBIMHU, OJHOPOZHbIC U JUHEHHbIC ypaBHEHHS. YpaBHeHUe BepHysH, ypaBHEHHE B MOJHbIX Audde-
peHLMaTax.

Teva 4.3. JQupgpepenyuarvuvie ypasnenus evicutux nopsaokos (npakmuxa). Y paBHEHMS BbICLIMX
NOpANKOB (00LIME TOHATHSA). YpaBHEHHUS, NOMyCKAIOIIHE MOHHWKeHHe nopsaka. JInHelnsle auddepe-
LMaibHble ypaBHeHMs (oOwmme noustus). CTpykTypa oOIIero pelueHds HeOJHOPOIHOrO ypaBHEHHS.
[IpuHLHKT cynepro3uLUH.

Teva 4.4. Jduneinvie oughepenyuanvuvie ypasHeHus ¢ NOCMOAHHBIMU KO3 huyuenmaviu (4 u.).
OnHopoaHble JIMHEHHbIE ypaBHEHHS C MOCTOSIHHBIMH KO3(duLueHTaMu. XapakTepuCTUYeCKUH MHOTO-
ujleH, TMOCTpoeHHe (yHIaMEHTAIbHOH CHCTeMbl pelleHMH 1o ero KopHsMm. HeoanoposHbie suHeiiHble
YPaBHEHUS C MPaBOW 4aCTbIO CIELHATBHOrO BUA.

Teva 4.5. Cucmemer qunetinolx ougpepenyuaivnvix ypasnenuii (npaxmuxa). HopManbHble cucte-
Mbl OOBIKHOBEHHBIX AW(depeHLHaTbHbIX YpaBHEHHH. MeToIbl pelieHHs: METOI MCKIIOUYEHHS, METO.
MHTErpupyemMbIX KOMOMHaLKH, MeToa Dinepa. HeoxHopoaHble cucTembl AMHEHHBIX AU(depeHLHaTb-
HBIX YPABHEHUH.

III cemecTp

Pazoen 5. Kpammusie unmezpa.uel.

Tema 5.1. [soimoii unmeepan (4 u.). JIBoliHo unTerpai. OnpeaesieHHe U CBOHCTBAa MHTerpasa.
[ToBTOpHBIH HHTErpal. nepexosa K MOBTOPHOMY MHTErpajy. BbiuucieHHe 1BOHHOTO HHTErpajia B pas3inu-
HBIX CHCTeMax KoopauHaT. [IpuioxeHus.

Teva 5.2. Tpotnot unmeepa (4 u.). TpoiiHoii unterpai. OnpeeieHue, BEIUHCICHHE H CBOUCTBA.
Ilepexon B TpoitHOM MHTErpase K UIMIHHAPUYECKHM H ChepryecKUM KoopauHaTaMm. [IpuioKeHHs.

Paszoen 6. Paoel.

Tema 6.1. Yucroesvie paowvt (4 u.). OCHOBHbIE NOHSTHL. Psbl ¢ HEOTPHLIATEILHBIMU YIEHAMU, KPH-
TEPUM CXOIUMOCTH, MPU3HAKK CPaBHEHUA. AOCOMTIOTHASA U YCIOBHAS CXOIMMOCTH. 3HAKOUYEPEAYOLIMECS
psiabl, npusHak JleHOHULA, NPUIOKEHHA K NMPHUOIHKEHHbIM BbIYUCIECHHSM. Teopema 06 aGcotoTHOMN
CXOJMMOCTH, YCJIOBHAs CXOIUMOCTb.



Texa 6.2. @ynxyuonaivhvie psiowl (4 u.). OCHOBHbIE TeopeMbl 0 (YHKLUMOHAIbHbIX panax. Cre-
nieHHbie psiabl. Teopema AGesns, paauyc U UHTEpBal CXOAMMOCTH. PaBHOMEPHAsA CXOAUMOCTDb CTENEHHOTO
paza. [TounenHoe auddepeHUMPOBaHHE U HHTEIPUPOBAHHE CTeMeHHbIX panoB. Pax Teinopa. Pasnoxke-
HUE B CTETMEHHbIE Psbl OCHOBHBIX 3JI€MEHTapHbIX (yHKLHH.

Teva 6.3. Psowr @ypwe (2 u.). OcHOBHbIe MOHATHS. Bbluncienue koapduunentop Oypre. Yeo-
BHsl CXOAMMOCTH psia Dypbe B Touke. [Ipumepbl paziokeHHs pa3inuHbiX GyHKUMH B paa Dypbe.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA
B pamkax mucHuruiiHbl « MaremaTukay npeaycMoTpeHo 33 % ayauTOpPHBIX 3aHATHH, IIPO-
BOJIMMBIX B aKTUBHOW M MHTEPAKTUBHOM (opmax. B yacTHOCTH, JEKIIMOHHbIE 3aHATHS B 000pY-
JIOBAHHBIX AyJIUTOPHUAX IIPOBOAATCSA C HCIOJBb30BAHHEM MYJbTUMEIHMA TEXHOJIOTHH (KOMIIBIO-

TEpHBIE NIPE3eHTALUU, TeMOHCTPALIMOHHBIE POTUKH).

6. OHEHOYHBIE CPEJACTBA [AJISI TEKYHIEI'O KOHTPOJISI YCIIEBAEMO-
CTH, MIPOMEXYTOUHOM ATTECTAIIMMA II0 MTOI'AM OCBOEHUSI
AUCHUIIVIMHBI 1 YYEBHO-METOAUWYECKOE OBECIHEYEHHE CAMO-
CTOATEJBHOM PABOTHI CTYJIEHTOB

[To nucnunianne «MareMaTuka» MpealycMOTPEHO JIEBITh TEKYIIUX KOHTPOJIBHBIX MEpOIpH-

ATHS (PEUTUHT-KOHTPOIS) U TPH IMPOMEKYTOUYHBIX aTTECTAIlMU — OJUH dK3aMeH U JBa 3a4eTa C
OLIEHKOM.
6.1. IlpumepHuslil nepeueHb 60RPOCOE 014 MEKYUUX KOHMPOIbHbIX MEPONPUAMUIL

1 cemecmp

Pelitunr koHTposb Ne 1. CHeTeMbl JTHHEHHBIX aaredpanvyecKux paBHeHHI

ITpumep: Haiitu of1ee pelieHre CHCTEMBI ypaBHEHH I

x+2y—-4z=1
2x+y—-5z=-1
X—y—z=-2

PeliTunr KoHTpo1b Ne 2. AHATHTHYeCKAas TeoMeTpPHst

[Ipumep: Haiitu TOUKy nepeceueHust MpsiMOit U TTOCKOCTH:

+1 =z
x=1=22"=2: 2x43y+2-1=0.
=3 &

-

Pefitunr xonTpoas Ne 3. TIpeaes bl H npou3BoOaHbIE (PYHKIHIA

[Ipumepsl;

5 . (1+x) —(1+3x)
Haiiti npegen lim 3 .
x—0 X 3x-’

3 . 2
Haiitu npousBoaHyo GpyHKIIHU y= In” arcsin x~

2 cemecmp

Pelitunr konTpoas No 1. HeonpeaereHHBII HHTErpat
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IIpuvep: BoruucIuTh HEOTIPEIeIeHHBINH HHTETpal
f\/};/l +(x) dx

Petitunr KoHTPoab Ne 2. Onpeae1eHHbIH HHTErpaJi

[Tpumep: BbUNCIUTD JUIMHY 1yTH KPHBOM
y=lnx, 1<x<2

Pefitunr koHTpo.ib No 3. {lud depenunaibabie ypaBHeHHSA

[Tpumep: Haiitu of1iee pemieHne ypaBHEHUS

P'-11)'+28y = 6e**

3 cemecmp

Pelitunr konTpoas Ne 1. /IBoiiHOM HHTerpaJ

[Tpumep: Haiitu niomaas GUIypsl, OTpaHUYEHHON JaHHBIMH JTHHUSMU!
x2+y2-4y=0. x2+y2-8y=0. y=x/\/3. x =0.

Pelitunr koHTposib Ne 2. TpoiiHoii HHTErpaJ.

[Tpumep: Haiit 06beM Tera V, 3a1aHHOTO OrpaHHYHBAIOIIUME €r0 TOBEPXHOCTSIMHU:
2., .2 <
X" Ty =4y, z=5/4-x,z=0.

PeiituHr KoHTpo.1b No 3. Unes1oBbIe psiabl

2 o
[Ipumep: Paznoxuts Qynkmuro f(x) = In(1 + 2x — 8x”) B psia Teiiopa mo creneHsm X. Yka-
3aTh 007aCTh CXOIUMOCTH psja.

6.2. IIpumepHbslit nepeveHb 60NPOCOE K IKIAMEHY (RPOMEHCYMOYHAA AMMeCMAls)

JK3aMeHAHOHHbIE BONPockl 1 cemecTp.
. Matpuiibl (MOHSATHE, BUIBI, OTICPALIHH )
. Onpenenurenu (moHsTHe, cBoricTBa). Teopema Jlamiaca.
. CucreMbl TMHEHHBIX ypaBHEHUH (IIOHSATHE, BHJIBL, METO/IbI PEIICHUS).
. BexTopa Ha IJI0CKOCTH U B IPOCTPAHCTBE (TIOHATHE, CBOMCTBA, THHEHHBIC ONEepPaLin ).
. CkansipHOe, BEKTOPHOE U CMEIIAHHOE ITPOU3BE/ICHHS BEKTOPOB. VX IIpuMeHeHHE.
. YpaBHEeHHs IPSIMO# Ha IJI0CKOCTH. [IpuTosKeHus!.

S R S

. YpaBHEHHs IIIOCKOCTH B IIpOCTpaHcTBe. [IprioskeHus.

. YpaBHeHUs IPsIMOi B IIpocTpaHcTBe. [Ipuioxenus.

. YpaBHeHH 3JIHIIca, TUnep6o1sl 1 napadosl. OCHOBHBIE TapaMeTphl. BbIBOI KAHOHUYECKO-
IO ypaBHEHHs (Ha BBIOOD).

O 0 3 O\ Wn

11. ®ynkuus (MOHATHE, BU/IBL, CIIOCOOBI peacTaBieHus). [Ipeaen GyHKIun.

12. Yucnosas nociie10BaTeIbHOCTS (IIOHSATHE, CBOWCTBA). [Ipeesr YHCIOBOM IOCIIE/10BaTEILHO-
CTH

13. beckoHeuyHo Masias ¥ GeckoHeuHO Oombinas GyHKIUH. OCHOBHBIE TEOPEMBI.

14. IIepBblii 1 BTOPOi 3aMeyaTeIbHEIE IPEICIbL.

15. CpaBuenue 0.m.¢. [IpumeHerue 6.M.¢. Ipu BEIYKUCICHHH [IPEIEIOB.

16. HenpeprsiBHOCTE QyHKITHH. OCHOBHBIC TeOpeMbl. TOYKH pa3phiBa H UX KIaCCH(PUKALHS.

17. IlpousBoanas hyHKuu (IIOHSATHE, HHU3HUSCKUH U reoMeTpudecKkuii cmpbici). OCHOBHBIE TEO-
PEMBL.



18. ITpou3BoaHas CI0KHON U 00paTHOM QYHKIHMH (C T0Ka3aTEILCTBOM).

19. Tlpasu:io Jlonutans. PackpeiTie HEONpPe1eIeHHOCTEH pa3IMUHbIX BUIOB.

20. Bo3pacranue u yopiBaHHe QyHKIMUA. HeoOXo1uMble H JOCTaTOYHEIE YCIOBHS.

1. Makcumy™m u MuHEMYM GyHKIUH. HeoO0X01UMBbIe U JOCTATOYHEBIE YCIOBHS SKCTPEMyMa.
2. Bemykiiocts rpaduka yskipn. Touku neperuda (IOHATH, YCIOBHs CyILECTBOBAHMUS).
. ACUMIITOTHI (TIOHSITHE, BH/IbI, IPAaBUIa HAXOKIACHUSA).

. [IpaBuiia noctpoenus rpadpuka GQyHKIUN.

. DYHKIHUS IBYX IEPEMEHHBIX (ITOHSATHE, TEOMETPUUECKOE IIPEACTaBICHHUE).

. [lpenen u HEMPEPHIBHOCTH (PYHKIIMH ABYX IEPEMEHHBIX.

. HacTHbIC TPOU3BOIHBIE QYHKITHMH IBYX MEPEMEHHBIX U HX T€OMETPUUECKUN CMBICI.

. MakcuMyM U MHHUMYM QYHKIIMY ABYX NepeMeHHbBIX. HeoOX0uMble U 10CTaTOUHBbIE yCII0-

(98]
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BHA CYHICCTBOBAHUA DKCTpEMYMaA.

Bomnpoce! 114 3a4eTa ¢ o1LleHKOIi 2 ceMecTp.
. HeonmpenenenHpIil HHTETpai U €ro CBOUCTRA.

. OCHOBHBIE METO/IbI HHTETPUPOBAHUS.

. IuTerpupoBanie palioHaTIbHBIX (YHKIIUH.

. MaTerpHpoBaHie TPUTOHOMETPUUECKUX (YHKIIHH.

. OnpenesneHHbli HHTETpal (MMOHATHE, CBOHCTBA, IPHUMEPHI IPHUIOKEHUS).
. Huddepenunaipuble ypaBHEHUS (TOHSATHSL, BUIbI, TPUMEPHI).

. Pemenne OV 1-ro nopsaka, 01HOPOIHBIX OTHOCHTEIBPHO X H Y.

N 9 N B WY~

. Pemenne munelinpix HeoqHopoaHbIx Y 1-ro mopsaka (metox beprymau, meton Jlarpanxa).

9. JIuneiinsle onnopoaubie 1Y ¢ TOCTOSHHBIMH KOd()GHUITMCHTaMH.
10. PenreHus TuHEHHBIX HEOAHOPOIHBIX TH(PEPEHITMATBHBIX YPABHEHUHN C TOCTOSIHHBIMH KO-
sbpunreHTaMu (METO BapHAIlHH ITOCTOSHHBIX ).
11. Pemenus TMHEHHBIX HEOZHOPOIHEIX MU (epeHIIHaTBHBIX YpaBHEHHH ¢ TOCTOSHHBIME KO-
sddunrenTamu (ypaBHEHHS C IPaBOH YaCThIO CIEI[HATBHOTO BUIA).
12.Cuctembr OJ1Y 1-ro nopsiika. (OCHOBHBIE MOHSATHS). METOIBbI peleH s HOPMAIbHBIX CHCTEM
JMHENHHBIX OHOPOIHBIX IV ¢ MOCTOSHHBIME KO3 GUITHEHTAMH.
13. Metoz Diinepa peneHust HOpMATbHBIX CHCTEM JTHHEHHBIX OMHOPOAHBIX J{Y ¢ MOCTOSIHHBIMH
Koa(ppuueHTaMu.

Bonpocs 1.5 3a4eTa ¢ oneHkoii 3 cemectp.

1. JIBoliHOM MHTerpasl (MOHSATHE, CBOMCTRA, TIPUMEPHI ITPUITOKEHHS).

. Tpoiinoit unTerpas (HOHSATHE, CBOWCTBA, TIPHMEPEI TPUIOKCHHS).

. Unc1oBbIe psizibl (OCHOBHBIE TIOHSTHSI, CBOUCTBA, HEOOXOIMMBIH IIPU3HAK CXOIUMOCTH)
. JlocTaTouHble yCIOBHS CXOAUMOCTH YHUCIOBBIX PSIJIOB.

REN S AN ]

. OyHKIIMOHAIbHBIE PSIBI (OCHOBHBIE ITOHSTHS).
. CrenenHsle psiabl (OCHOBHBIC MTOHATHS, YCIOBHSA CXOIUMOCTH).
. Tpuronomerpuueckue psiabl. Psasr @ypee.

~N O W

CamocTosiTe.1bHAs padoTa B (popMe THIIOBBIX PACUETOB
1 cemecTp
Tunosoit pacuet Nel«JIuneitnas anreGpa u reoMeTpus»
1. DrieMeHThI BEKTOPHOMH anreOphl; CKaISIpHOE, BEKTOPHOE U CMEIIAHHOE [IPOU3BE/ICHHUS.
2. IlpuMeHeHust BEKTOPHOM anredpsl 1T BEIYHCICHUS 0a30BBIX FEOMETPUYECKIX XapaKTepH-
CTHK FCOMETPUYECKUX QUTYp (ATHHA, ITOMAIb, 00bEM).
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3. JIunelHple 0OBEKTHI Ha TIOCKOCTH U B MIPOCTPAHCTRE. Pa3nuuuble GOpMBI 3a1aHus THHEHHO-
ro o0beKTa.
4. BpruucieHre OCHOBHBIX ITapaMeTPOB JTUHEHHBIX 00BEKTOB. XapaKTEPUCTUKHU UX B3aUMHOIO
PacroIoKEHHS.
5. CoiicTBa onpeaenureneii. Pazinyunele crnocoObl BEIUUCICHUS.
6. [IpaBuio Kpamepa. Meton ["aycca.
7. JInHelHbIe ONepalliy Ha/l MATPULIAMHU.
8. Odpartnas maTpuua.
9. Haxox/1eHue XapaKTepUCTUYECKOIO YPaBHEHUS U €ro KOpHEi.
10. ITocTpoeHne coOOCTBEHHBIX BEKTOPOB.
Tunosoit pacuet Ne2 «IIpenenst u nuddepeHnuatbHOE HCUUCICHUE
1. [Ipexen mocie10BaTEILHOCTH.
2. Yucno «ex»; cieacTBus. 1-i U 2-i 3aMevaTebHbIe IPEaeIIbl; CIISACTBHUS. TexXHHKa OECKOHEYHO
MaJbIX.
3. O1HOCTOPOHHHE MPEIesTbl, HCCIeIOBAaHUE PA3PHIBOB.
4. ITpunoxenus; NpudIMKEHHBIE BHIYACTICHUS.
5. Obmas texnuka muddepernunposanus. CrieruatbHbIe MTPHeMbl AU GepeHInPOBaHUS: JI0Ta-
pubmuueckoe guddepennuporanne; tudhepenipopanie GYHKIHH, 3a1aHHOM TapaMeTpuye-
cku: auddepeHuupoBanne GYHKIIHH, 38 JaHHONU HESBHO.
6. [Ipon3BOIHBIC BBICIIHX TOPSIKOB.
7. Iuddepennna, TexHUKa BeIUUCICHUS. [IpUIOKEHHS: TPUOIMKEHHBIE BEIUHCICHUS, Kaca-
TeJIbHAsE HOpMaTh K TpaduKy.
8. IlpaBumno Jlomurass.
9. MicciienoBanye Ha BO3pacTaHue - yObIBaHHE; SKCTPEMYMBI. MccliefoBaHue Ha BBITYKIOCTh-
BOTHYTOCTb; IIEPEruObl. ACHMIITOTEHIL.
10. Cxema 1oHOro UccIe10BaHus rpaduka GYHKIHH

2 cemecTp
Tunosoii pacuet No3 «MHTerpasibHOE HCUNCIEHHEY
1. bazopas TeXHHMKa HHTEIPUPOBAHUS (HCIOIb30BaHKE TaOIUIB). FI3MeHeHHe IepeMEHHON HH-
TEerpUPOBAHUS.
2. lHTerpupoBaHue 110 4acTsIM.
3.MHTerpupoBanue palnoHaTbHBIX (QYHKIHH.
4. VinTerpupoBanye TPHTOHOMETPHUYECKUX BBIPAKCHHUM. YHUBEPCAIbHAS [I0CTAHOBKA.
5. VinTerpupoBaHie HEKOTOPBIX CIICIUATBHBIX BBIPAKEHHIA.
6. lnTerpupoBanie HppalHOHATBHBIX BBIPAKEHHUH. TpUrOHOMETPUYECKHE OICTAHOBKH.
7. TexHHMKa BBIYHCIICHHS ONIpeaeIeHHOro uHTerpaita. ®opmyaa HetoToHa-JleitbHumna.
8. Beruncienue niomaneit miockux Guryp.
9. BeruncieHue 1IMH KPUBBIX.
10. HecobcTBeHHBIE HHTETPAIIBL. F

3 cemecTp
Tunosoii pacueT Ne4 « DyHKIIUH MHOTHX [T€PEMEHHBIX, KPATHBIE U KPUBOIMHEHHbIE

HUHTETPaTBI»

. Texnuka BBIUMCIICHHS YaCTHBIX MTPOM3BOAHBIX. [ubdepeniua.

. IIpousBoanas c10%kHON QYHKINK U QYHKIHHU, 3a1aHHO} HESBHO.

. Micenenopanne GyHkuun Ha skeTpemMyM. HaxoxkieHie yCI0BHOIO SKCTPEMyMa.

. Haxoxnenue HanGoJIbIIero 1 HAMMEHbBIIIEro 3HAYECHUS B 3aMKHYTOH 0071aCTH.

DJIeMeHThI TeOpUH NOJIs. [ pagueHT, AuBepreHnus, poTop.

. JIBoiiHbIE HHTErpabl. BrrdncieHne IBOHHOr0 HHTErpajia IpH IIOMOIIH TOBTOPHOTO.

. Beruuciienue 1B0HHOro HHTErpasa B IMOISPHBIX KOOPIHHATAX.

. Kpusonuneitnslie unTerpasst 1-ro u 2-ro poja.
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9. ®opmyna ['puna. HezaBucuMOCTh UHTErpajia OT MyTH UHTETPUPOBAHUS.
10. Tpoiinble UHTErpajIbl; TEXHUKA BBIYUCICHUS.
Tunogoit pacuet No5 «Psiabr»

1. Pl o0uime cBOUCTBA.

2. Psaapl ¢ monokutensHbME wieHaMu. [Ipusnaku JlamamGepa, Komu (paaukaibHbIi).
3. UuTerpanpusiii npusHak Komu.

4. [Ipu3Haku CpaBHEHUS.

5. Pl co 3HaKONepeMEeHHBIMU ClIaraeéMbIMH, YCJIOBHAS U a0COIOTHAS CXOTUMOCTb.
6. [Ipu3nak JleitOuuna.

7. Ctenennsle psasl. Haxoxaenue 001acT CXOIUMOCTH.

8. Paznoxenue pynkuuu B psia Teitmopa.

7. YHEBHO-METOJIUYECKOE U HUH®OPMAIIMOHHOE OBECIIEYEHUE
JAUCHUITVIMHBI (MO Y JIS)

OcHoBHasi 1uTEpaTypa:
1. 3agauHuK 110 BbICHIEH MaTemMaTuke: YueOHoe nocodue / B.C. Illunayes. - 10-e u3i.. crep. -
M.: HULT UHOPA-M, 2015. - 304 c.: 60x90 1/16. - (Beiciiee o6pazosanue). [ISBN 978-5-16-
010071-5, 800 axk3.
2. Beicmas matematuka. Tom 1 [DnekTpoHHBIH pecypc] : yu. mocodue / H.U. JloGkosa. FO.]I.
MakcumoB, FO.A. XBartos.- M.: IIpocmekrt, 2015. - ISBN9785392121625
3. Jlunelinasg anreopa. AHanuTudeckas reomerpust/ Visresa A.M., Tpunynkas [1.1.. YepHbIX
W.JI. —Hosocub.: HI'TY, 2014. -180 c. ISBN 978-5-7782-2409-4/
JomoHHTe IbHAS TUTEpaTypa
1. Marematuka. COopHUK 3a/1a4 110 yriayOaéHHOMY Kypey [DnekTpoHHbli pecype] / B.A. Bynak
[1 ap.]: mox pea. M.B. @eznorosa. - M.: BUHOM, .2015. - ISBN9785996328857
2. Briciras MaTeMaTHKa B BOIIpOCax M OTBeTax [DIEKTPOHHBIN pecype|yuebHoe mocodue /J1.B.
Kpuuxos, nox pea. B.A. Mabuna. - M.: ITpocmext. 2014. - ISBN97853921437261
3. Beicias marematuka [D1exTponHsiii pecype] / C.H. Jlopodees. - M. : Mup u o6pasosanue.
(ITonublit koHCMEKT Mekuuii).2011.-ISBN9785946666220.
Ilepnoanyeckue u3ganus
1. Vcnexu martemarnueckux HayK, JKypuan PAH (koprnye 3, aya. 414) (1 mr)
2. AptomaTuka u Teremexanuka, JXXypuan PAH (xopmyc 3. aya. 414) (1 mr)
HNuTepHer — pecypcenbl
1.06pa3oBarenbHEI MaTeMaTHYECKUH caifT http://www.exponenta.ru/
2.Maremaruueckas sHIHKITONE M http://allmath.com/
3.006pazoBarenbHbIe pecypchl — window.edu.ru/

8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCIHUIIJIMHBI “Ma-
TeMaTuka”

o Jlexumonnas ayautopus 426-1 Ha 105 mocamo4HBIX MECT, 00OPYIOBaHHAs IBOWHOMN Meso-
BOl JIOCKOM.

® DJeKTpoHHbIE y4eOHbIe MaTepUalIbl HA KOMIIAKT-IHUCKAX.

e JloCTyll B HHTEPHET.
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IIporpamma cocrasieta B cootBeTcTBHH ¢ Tpebosanuaymu @PI'OC BTO 18.03.02 “Ouepro- u pe-
cypcocOeperaroliie mporecchl B XUMUYECKON TEXHOIOTUH, He(TeXUMHUHN i OHOTEXHOAOTUN
/

PaGouyro mporpammy coctaBi: goueHT kadeaps! @Aull Opnuk E.B.

¥

/4
/. /»/7,’/. o 4

Penenzent 3A0 U «ITPOK-Uugect» aupekrop mo mapkeTunry Kpuceko O.B. |

f

(mMecTo padoTsl, fomxHOCTh, PHO, moanucs) /

I[TporpamMa paccMOTpeHa H oo0peHa Ha 3aceqanuu kadenpsl DAwuIl
<o 7 PP A
ITporokon No =% g A D

rozaa.

3aBeayromuii kadenpoit C : JlaBb1moB ALA.

Pabouas mporpamMma paccMOTpeHa U oo0peHa Ha 3aceaHuu yueOHO-MeTOAUUYECKOH KO-
Muccuu HampasneHus 18.03.02 “DHepro- ¥ pecypcocbeperaroniye Ipouecckl B XUMHUECKOH
TEXHOJIOTHHU, HeDTEXUMHUHN ¥ OHOTEXHOIOTHH

IIpotoxon Ne 7 or £ &% {3 roma
/ ; .
[Ipencenaresis KOMHCCHA e NGt a2, 7.
: < / (®UO, noamuce)
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PELIEH3U A PABOYEN TPOI'PAMMBI U CHUITIJIUHBI

MaTteMaTHKA
(HauMEHOBaHWE JUCLIUIJIUHBI)

Hanpas.ieHHe IOAr0TOBKH: 18.03.02 “*DHepro- U pecypcocOeperarome nporecchl B XUMuye-
CKOM TEXHOJIOTHU. He)TEeXUMHUHN ¥ OUOTEXHOJIOTUH

IIpodu.is/mporpamma noAroTOBKH: «PanmoHaIbHOE UCTIOIb30BAHUE CHIPHEBBIX U HEPreTHYE-
CKUX PECYPCOBY

YpoBeHs BbicIIero 00pa3oBaHus: Oaka1aBpuaT

®opma o0yueHHs: oYHas

CocTaBHTE/Ib: nouent kadeapst DAull OpaukE.B.

TpyaoeMKoCTh: 9 3aueTHbIX eAUHUIL (324 4acoB).

Ouenka paboueii nporpaMMbI

Ouenka
No [Tokasareau Cooraers Hactiuno He Tpyato
COOTBET- COOTBET-
CTBYET _ , OLICHUTb
CTBYET CTBYET
1 (;OOTBGTCTBHC coaepsKaHUs AMCLMILTUHBI Tpe- 5
Hosanusim PI'OC
- CooTBeTcTBHE OOLIMM LI€JIIM OCHOBHOH 00pa- s
B 30BaTeabHOH nporpammsl (OOIT)
CoOTBETCTBHE COBPEMEHHOMY YPOBHIO U TEH-
3 | ACHUHMAM pa3BUTHS HAYKH, TEXHUKH H TEXHOJIO- +
Ui !
A COOTBETCTBHE CTPYKTYPhI M COAEPIKAHHSI UC- I j|
LIMIUIAHBI (MOYJI) |
5 Llenecoo6pzi3HOCTb pacnpeaeieHus TeM 110 Bu- 4
JaM 3aHATHH U TPYJIOEMKOCTH B yacax \
6 O HeKTUBHOCTL UCTIOIb3YEMBIX 00pa3oBa- e '
TCJIbHbBIX TEXHOJIOI'HH
7 COOTBETCTBHE OLICHOYHBIX CPEACTB COACPKa- %
HUIO THCLIUILIIMHBI
3 CooTBeTcTBHE YUYEOHO-METOIUUECKOrO U WH- "
(hopMaLMOHHOrO obecneueHns TUCLMITIUHBI
9 CoOoTBeTCTBHE MaTepHATbHO-TEXHHYECKOTO 2
| o0ecneueHHs! COACP/KAaHUIO TUCLMITIMHbI
[IpeasioxeHus MO yl1ydlIeHH O paboUelt TporpaMMbl:
3ak04eHue
CumTaro, 4T0 MpeacTaBlICHHAsA paooqaﬂ nporpamma coBeTyeT TpedoBanusm OGI'OC BO mo
HaIpaBJICHUIO 18.03.02 "3Hepm =11 pecypcocOeperaronife Mpouecchl B XUMHUUYECKOU
TEXHOJIOTHH. HeTeXUuMuu u OHOTQ\HonorHM 1/1 MOKET OBbITh UCII0Ih30BaHa B YUeOHOM Mpoliecce.

/ u,/ in

::’ n‘{
Pertensent (Hpe;ICTaBI/ITeIIB

«ITPOK-MuBecT» K.(h.-M.H. \k

’-galfinsi(mp 1o MapkeTuHry 3A0 «Muasectunnonuas hupma
j jo l

KDHCBKO 0.B.

« d »




