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1. Ilesb ¥ NuIaHUpYeMbIe Pe3yJabTATHI 0CBOEHHS AUCHUILTHHBI (MOAY.JIs1)

L{enpr0 OCBOCHUS TUCIUILTHHBI SABJISIETCS (POPMUPOBAHHE CICAYIOIINX KOMITETSHLIUH!

- OIIK-1 - CnocobeH pemarh TUNOBBIE 3a1a4M MPOGECCHOHANBHOW AEATENbHOCTH Ha
OCHOBE 3HAHMH OCHOBHBIX 3aKOHOB MaT€MaTHYECKHUX U €CTECTBEHHBIX HayK C NPUMEHEHHEM
UH(POPMALMOHHO-KOMMYHHKALIMOHHBIX TEXHOJIOTUH

PesynpraTamu OCBOEHUS AUCLMILINHBI SIBJISIFOTCS CIENYIOLINEe HHANKATOPB! JOCTHIKEHUS
KOMITETEHLIUI

HNOIIK-1.1 Pemaer Tumosble 3aa4dl NPO(PECCHOHANTBHON NEATENbHOCTH Ha OCHOBE
3HaHUM OCHOBHBIX 3aKOHOB MaTe€MaTUUECKHUX U €CTECTBEHHbBIX HayK.

2. 33).]3'{1/1 O0CBOCHHSA JHUCHUITJIHHDBI

— OCBOWUTHb MOHSATHUMHBINA ammapar BBICIIEH MAaTEMaTUKH, OBJIANETb 3JIEMEHTAPHBIMHU
MeronaMu TU(PPEPEeHINATBPHOIO W HWHTErPAJIbHOTO HUCYUCIEHUs. HayduTbcs NpUMEHATH
NOHATHIHBIA anmapar © MeTonbl aup(epeHIHaNbHOr0 U UHTETPAIBHOTO MCUUCIEHHS IS
peLIeHNsT MPAKTUIECKHX 3a/1a4 MPO(ECCHOHAIBHON AEATENbHOCTH.

3. MecTo quCHUIUIMHBI (MOAYJISI) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMmbl

JIMCIUIUINHA OTHOCHUTCS K 00sI3aTEIbHON YacTH 00pa30BaTeIbHOM MPOrPaMMBL.

4, Cemectp(b1) ocBOeHHs U popMa(bl) MPOMEKYTOYHOM ATTECTALMH MO JUCHHILINHE

Cemectp 1, 3auer; CemecTp 2, 5K3aMeEH.

S. BXO)_]HbIe TpCﬁOBaHI/IH AJIsA OCBOCHHUSA NHCHHUIIJINHbBbI

JUisl yCIeImHOro OCBOEHUS AUCLUIUIMHBI OOYYarOIIUNCS OJDKEH BIIAETh CHCTEMON 0a30BBbIX
3HaHUH MO MaTEeMaTHKe, COAEPIKAIIMXCS B IMporpamMme OOIIEro cpemHero oOpas3oBaHUs IO
NpeaMeTy MaTeMaTHKa.

6. A3bIK peanuzauuu

Pycckuit

7. O6beM aUCHUNIHHBI (MOXYJIA)

O01mast TpyA0EMKOCTh TUCLUILINHBI COCTaBysieT S 3.€., 180 4acoB, U3 KOTOPHIX:
— nekuuu: 48 u.;

— MPaKTUYECKHE 3aHATUA: 52 4.;

O6bem camocTosATeNbHON pabOThI CTyIEHTA ONpenelieH yUeOHbIM TTAHOM.

8. CoaepxaHue AUCUUILIHHBI (MOAYJIs1), CTPYKTYPHPOBAHHOE 110 TEMaM

1. DnemeHnTs! TUHEHON anrebpel. Onpenenureny.

2. Meron Kpamepa u I'aycca pemeHus TMHENHHBIX CUCTEM.

3. DaeMeHTBI BEKTOPHOH anreOpel. BekTope! U nefCTBHSI ¢ BEKTOPAMHU.

4. CxaJsipHO€e, BEKTOPHOE, CMELIaHHOE NTPOU3BEICHHE BEKTOPOB.

5. DneMeHTbl aHaIUTUUECKON reOMETPUHN Ha IJIOCKOCTH U B IIPOCTPAHCTBE. Y paBHEHUS NPAMON
Ha IJIOCKOCTH U B IIPOCTPAHCTBE.

6. Kpusbie BTOpOro nopsiaka. Y paBHeHUs! INIOCKOCTH.

7. Beenenue B mateMatuueckuii ananus. [Ipenen yucnosoit nocnenosarenbHocTh. [Ipenen
(byHKIMH OHON EPEMEHHOI.

8. CpaBHeHHe OECKOHEUHO MaJTbIX, 0€CKOHEYHO OOJIBINNUX BEJIMYHH.



9. MudpdepenupoBanne pyHKumiA ogHON nepeMenHoi. [lponsBonubie n auddeperHmans
MEePBOro NOpsAIKa.

10. IIpouseoxnnsle, nuddHepeHInanbl BBICIINX MOPSAKOB.

11. UccnenoBanue GyHKIUI ¢ TOMOIIBIO MPOH3BOIHBIX.

12. IToctpoenue rpadpukoB PyHKLIUH.

13. ®yHkunu MHOTHX nepeMeHHbIX. [Ipenen, dacTHbie mpon3BoaHble U AuddepeHnnan nepsoro
U BTOPOTO MOPsAAKA 1151 YYHKIIMH MHOTHUX MEPEMEHHBIX.

14. HaxoskneHue HanOOoNbIIEero ¥ HAMMEHbINEero 3Ha4YeHusT QYHKIUN B 3aJaHHON 00JIacTH.
KacarenpHast ninockoCTb, HOpMab K MOBEPXHOCTH.

15. Unarerpuposanue GpyHkumii onHo# nepemeHHoi. HeonpeneneHHbBIH, OnmpeneeHHbIN
WUHTErpail.

16. IIpunoskeHus: MIOMAAb IIOCKOH (PHUrypsl, JJIMHA TyTH KPUBOH.

17. O6beM Ten BpalleHus, IIIOLIab TIOBEPXHOCTEH TEJ BPALICHHUS.

18. TIpusoskeHus ONpeneaeHHOro HHTerpaia 1t GUryp, 3a1aHHbIX B TIOJSIPHON CUCTEME
KOOPJAMHAT U MapaMeTPUIECKOM BUJE.

19. InddepennmnanpHoe ypaBHEHHE. 3aa4i €CTECTBO3HAHUS, pUBoAsiue K V.

20. O6bikHOBeHHBIE JIY mepBOro mopsiaka.

21. O6pikHOBeHHBIE 1Y BBICIINX MOPSAKOB.

22. Panpl. Uncnosoii psan u ero cyMMma. @yHKIMOHATIBHBIE PSAIBL.

23. Unrerpuposanne n auddepennuposanue psanos. Psn Teiinopa.

24. IlpuMeHeHue psiioB K MHTETPUPOBAHUIO (DYHKIMH U K HAXOXKIEHUIO PEIIEHHIH
mddepeHIMaNbHBIX YpaBHEHUH.

9. Texkymuuii KOHTPO.JIb MO AUCHHUILIHHE

Texkymui KOHTPOJIb MO AWCLUIUIMHE MPOBOAUTCS IMyTEM KOHTPOJA MOCELAeMOCTH,
NPOBENEHUs] KOHTPOJBbHBIX paboOT, TECTOB MO JIEKLHOHHOMY MaTepuany, U (PUKCHpyeTCs B
(opmMe KOHTPOJIBHON TOYKH HE MEHEE OHOTO pasa B CEMECTP.

10. ITopsinok npoBeaeHUs1 1 KPUTEPUH OLICHUBAHHS MIPOMEKYTOYHOM ATTECTALIUH

3ayer B mepBOM cemecTpe NPOBOAUTCS B YCTHOM M TNHCbMEHHOH Qopme. buner
COJZIEPKUT TEOPETUUECKUI BOMPOC U OJIHY 3a/auy.
IIpumepHBIl epeueHb TEOPETUUECKUX BOIPOCOB

Bonpocur k 3auémy.

Cemecmp 1.

1. Omnpenenurenu. Cucremsl TMHENHBIX ypaBHeHnil. Meton Kpamepa u I'aycca.

2. Bekrops! 1 neicTBus ¢ BekTopamu. CKalisipHOE, BEKTOPHOE, CMEIIaHHOE MPOU3BEAEHHS
BEKTOPOB.

3. VYpaBHeHHE NPSIMON HA MJIOCKOCTH U B IPOCTPAHCTBE. Y paBHEHUE MIIOCKOCTH. KpuBeble
BTOPOTO MOpPsiAKA.

4. OmpeneneHue rpenena YUCIOBON NMOCIENOBATENBHOCTH, penea QyHKIIH.

5. OnpeneneHune O€CKOHEUHO MaJION 1 OECKOHEUHO OOJBIION MOCIeNOBaTENbHOCTH. JloKa3aTh
TEOPEMY O CBSI3U MEXKAY HIMH U TEOPEMY O CBOMCTBAX OECKOHEYHO MaJIbIX.

6. Ilepsblii 3amMeuaTenbHbIN npenen GyHKIMU: GOPMYIHPOBKA, JOKA3aTEIbCTBO, CICACTBHS U3
Hero. HenpepbiBHOCTD pyHKIIMH. HenpepbIBHOCTH OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.
Bropoii 3amedaTebHbIN Mpenes NociIeq0BaTeIbHOCTH U (PYHKIIIHL.

7. Omnpenenenue npou3BoAHON U nepsoro nuddepenmana GyHKINN B TOYKE, TEOPEMa O CBSI3U
MEXIy HUMH. Y paBHEHHE KacaTelbHOH K nuddepeHunpyeMoil QyHKIMH B TOUKE.

8. Ilpou3BomHasi CyMMBI, IPOU3BEACHHS, YACTHOTO, KoMnosuuuu. ChopmynnpoBaTh
WHBAPUAHTHOCTH (PopMbI iepBoro auddepeHnnana.

9. 3anmcarh TabOMUIY IPOU3BOIHBIX OCHOBHBIX 3JIEMEHTAPHBIX QYHKIMHA. [10oaydnTh HECKOIBKO
U3 3aMUCAHHBIX POPMYJI.



10. ChopmynupoBaTb HEOOXOAUMOE U JOCTATOYHOE YCJIOBHS JOKAJIBHOTO SKCTPEMyMa

11.

¢ynkunu. [lath onpeneseHre BEITYKIONW BBEPX, BBIMYKJIONW BHU3 (YHKLUU U TOUKU
nepernda. CBsi3b BTOPO MPOU3BOAHON 1 BBIMTYKJIOCTH (PYHKLIUH.

Jlate onpeneneHne BepTUKAIbHON aCHMITTOTHI M ACHMITOT Ha OECKOHEUHOCTH K rpaduKy
¢ynkumu. Onucarh CXeMy UCCIIEIOBAHUS YUCIOBON (PYHKLIUHU JJIS TIOCTPOEHUS ee rpaduka.

ITpumeps! 3anau:

4
8
12
0

1. BEIUMCANTD ONPEAETUTEND:

N NN
— 0 3 W

W W W =

Sx+y—z=3
2. Pewute cucremy meronoM Kpamepa < 6x +3y —z =-3
x—y—-3z=-3
6x+2y+2z+1=0
x=15y+3z+2=0
3x-17y+5z+2t=0
8x+4z+1=0

3. Pemnre cucremy meronom I'aycca

4. BpruucnuTe ImIomaas napauiejorpaMmma, 00pa3oBaHHOTO BEKTOPAMH @ U b U YTOJ MEXIy
AMaroHajsiMu napaienorpamma a =(—2,4,1), b =(5,-3,0)

5. Beraucnure 00beM TeTpasapa ¢ sepiunHamMu B Toukax A,B,C,D u miomane rpanu BCD
A(_]‘727_3)7 B(47_17O)

C(21-2), D3,4.5)

6. Hanmuinure ypaBHeHHUE NPSAMON Ha MJIOCKOCTH, poxoasiei yepe3 Touku E u F.
ITocTpoiiTe npsimMyro, MOKaXXUTE yroa Mexay npsiMoii u ocbio OX, HailiuTe TAaHT€HC 3TOr0
yrma. E(0,2), F(2,3)

7. Hanuinre kaHOHUYECKUE U MapaAMETPUUYECKUE YPABHEHUs NIPSIMOMN B MPOCTPAHCTBE
3x+4y—2z+1=0,
2x—4y+3z+4=0

8. Harmmure ypaBHeHHe rumnepOosl, mpoxonsie uepe3 Touku A,B. IToctpolite kpusyto,
ACHMITTOTBI KPUBOMH, YKaxkuTe (HoKychl. Halimure yroa Mexxny aCHMITOTaMH.

A(~6,0), B, —J7)

9. Halinute paccrosinue ot Touku K 10 mockocTu, npoxoasien yepes Touku P EF
P(-1,2,-3), E(2,-1,0)

F(2,1,-2), K(2,-4,-5)

10. Beraucaure npenen pyHKIUU
2x* —5x-3
m———
=3 3x% —13x +12

11. Beraucaure npenen pyHKIUU



lim

4x* +2x% +1

w0 3xt 4+ 2x% 1

PeBy.]'IbTaTbI 3a4ucTa OnpeacCIAr0OTCa OUCHKAMHU «3a4YTCHO», KHE 3aUTCHOY.
CTy,[[eHT MOZKET IMOJIYUUTH OLHCHKY «3a4YTCHO», €CJIM BEPHO PCIICHA MMPAaKTUYCCKas 4aCTb

Ounera u moyyeH noxpoOHbBIH OTBET HA TEOPETHUECKUI BOIIPOC.

OueHka «HE 3aUTE€HO» BBICTABISETCA CTYAEHTY B Clydae HEBEPHOIO peLIeHUs

NPaKTUYECKOHN yacTu OmjieTa U OTCYTCTBUS 3HAHUI TEOPETUIECKOTO MaTepHala.

JK3aMeH BO BTOPOM CeMeCTpe IPOBOAWTCS B IHCBbMEHHOH ¢opme mo Ouieram.

DK3aMEHAIMOHHBIN OUJIET COCTOUT M3 ABYX BOMPOCOB U 3a1a4yu. [IpONOIKUTEIbHOCTD SK3aMeHa
1,5 gaca.

10.

11.

IIpumepHBI epeueHb TEOPETUIECKUX BOPOCOB

Omnpenenenue nepoodpa3HON, HEONPEAESTEHHOTO HHTerpaa. Tadanma HHTerpaios.
Jlemma 0 MHOXKeCTBe epBOOOpa3HBIX (10K-BO). CBOICTBA HEONPEAECTEHHOTO
UHTerpasa.3aMeHa epeMeHHO B HeonpeaenéHHoM uHTerpaie. MHterpuposanue no
4acTsM B HEONpeAeIEHHOM HHTerpale(1ok-Bo). CrnocoOb! BeiOOpa u,dv.

Onpenenenue onpenenéHHOro HHTerpaa. I'eomerpuueckuii CMbICI ONpeneaéHHOro
uHTerpana. CBONCTBA ONMpeAeéHHOro HHTerpaia. BelaucieHne miomany miockoi
¢uryper. Kpuseie, 3ananHble mapamerpudecku. [IpuMepsl: nukiionaa, acTpoua, 3JUTUIIC.
IonsipHBIE KOOPAMHATEIL, X CBSI3b C AEKAPTOBBIMH. IIpUMepbI: OKPYKHOCTb, KapIUOUA,
cnvpanb ApXuMena, MHOTOJMCTHUKY. BrrdauciaeHne miomany KpuBOJIMHEHHOTO CEKTOpa.
Onpenenenue anuHbl kKpuBoi. HaxoxkneHne npon3BoAHOMN OT AJIMHBI KPUBOH.
Boaucnenne niMHbI KPUBOH 111 TAPAMETPUUECKH 3aJaHHBIX KPUBBIX. DOpMyJIBI TSI
JUTMHBI KPUBOH B IEKAPTOBBIX U MOJSIPHBIX KOOPAMHATAX.

Teno Bpamenwns. [loBepxHocTh Bpamenus. [Ipumepsr: cdepa, mapadonona. Beruucnenue
0o0beMa TeJa BpaIleHusl.

IToBepxHoCTb Bpawenus. I1nomans noBepxHOCTH ycedeHHOro koHyca. OnpeneneHue
romany nosepxHoctu. [IpoussonHas niomaau noBepxHocTy. Beiuncienue miomanu
MOBEPXHOCTH BPAIICHUS.

@yHKIMH 2-X nepeMeHHbIX. OnpeneneHne YacTHBIX NpUpaleHni 1 YaCTHBIX
npousBoaHbIX. [Tonubiil nuddepeniman

Omnpenenenue kacaTeNnbHOM MIIOCKOCTH. HOpMambHBIN BEKTOP KacaTeIbHOM IIIOCKOCTH.
BeIBOI hopMyIIBI TSI KacaTeNIbHON IIIOCKOCTH B €CTECTBEHHON NapaMeTpu3alii(X=X,
y=Y).

Omnpenenenne TOUYEK JOKATBHOIO MAKCUMyMa, JIOKAJTBHOTO MUHUMYMa ISl (PyHKIHH 2-X
nepeMeHHbIX. HeoOXxoaumoe ycoBre JIOKaJIbHOTO 3KCTpeMyma 1t nuddepeHupyemont
¢ynkunu. JloctaTo4HOE yCIOBHE JOKAJIBHOTO SKCTpeMyMa At (PYHKLUUHU 2-X
NEePEMEHHBIX.

Omnpenenenne nupdeperunanbHOro ypasHeHus 1 mopsaka. OnpeneneHus peeHus 1.y.,
ol1iero pemnieHus 1.y., 4acTHOro pemenus A.y. 3agada Komm mist IV 1-ro nopsinka.
[Ipumeps! nud dhepeHInaNbHbIX YpaBHEHUH B OHOIOrnH. MeTObl pEeHIeHus 11.Y. C
Pa3aEISIOIUMHECS ITEPEMEHHBIMH M JIMHEHHBIX A.y. 1-ro mopsaka.

J1Y. Beiciiux nopsiakoB. OnpeneseHne peneHus], o01mero pemeHmst, YaCTHOrO PeIIeHus,
3aaada Kowmu ana J1.Y. JIuneitnsni onepatop. IloHATHE THHENHON 3aBUCUMOCTH
(rezaBucumocty) ¢pyHkumii Ha MHOKecTBe. [lonsaTue @CP nns nmuneitnoro Y. Teopema
o cymectBoBanuu @CP. Teopema 06 obmem permennu onnoponnoro JIY. Teopema 06
obmem perrennn HeogHoponuoro JY. (0e3 nok-Ba). MeTon BapHalluu HAXOXKICHHUS
YaCTHOTO peleHus HeomHopoaHoro /1Y 2-ro nopsinka(BbIBOM).

KomnnekcHeble uncna. JInneinsle onHopoaHsie JIY 2-ro nopsinka ¢ NOCTOSSHHBIMU

k03¢ punmenramu. Meton Ditnepa Haxoxkaenuss @CP u olmiero pereHnst OMHOPOAHOTO



V. IlonOop 4yacTHOTO pernenust 1j1si HeomHopoaHoro /1Y (MeTon HeonpenenéHHbIX
k03¢ puLeHTOB).

12. Yucnossie psiabl. Cymma psiga. HeoOxoauMmblil mpu3Hak cXOauMocTu. Psi
reOMETPUUYECKON IPOTPECCUH, TAPMOHUYECKUN PAI(UX CXOOMMOCTbD, PACXOAHMOCTD ).
[Ipu3HAaKH CXOAMMOCTH 3HAKOTOJIOKHUTEIBHBIX YHUCIIOBBIX PSIOB (CPaBHEHUS,
HanamOepa, Kowm, nHTErpaIbHbIHN).

IIpumeps! 3apa4:

4
8
12
0

1. BBIUMCINTD ONPEAETUTEND:

S W W~
S N NN
— 0 NN W

3x+9y+z=-2
2. CKONbKO pelueHuil uMeeT cucrema: + 6x+3y—z =23

2Xx+6y+2z=0
3. Haiizute KOOpMHATBI BEKTOPa AB W €ro ANMHy. B OTBET HamumuUTe KBaAPAT AJIHHBIL.
Koopaunate! Touek: A(1, 2,3), B(2,3,0).

4. Halinute CKaJipHOE NMPOU3BEAECHUE BEKTOPOB:

5. TIpu KaKOM 3HAYEHUM M BEKTOPHI OPTOrOHANbHbI? & =k — ], b =1 + j+mk

6. Beramucnure ruomanp napajuienorpaMma, 00pa3oBaHHOTO BEKTOPAMHU

a=(3,3,1), b=(1,-2,1) . B oTBeT HANMIINTE MIOMWAb B KBajpare.

7. Haiimure cymmy koopamnHaT cepenuHbl oTpeska AB. Koopaunarte Touek: A3, 7, 9), B(7,
9,11).

8. Ykaxxute HOMep MpsIMOH, Ha KOTOPOM JIesKUT Touka A(4, 5)
1) 2x-3y+7=0
2)x+2y=4
3)2x+y=1

9. Haiizute Gonblyro moayoch symunca 3x” +25y° =75

2
) —8x+15
10. Boaucnure npene hrrsl%
xXx—> x i

11. Beraucnuts Ipou3BoaHyro oT GpyHkmuu f(x) =10+3x—2x> B Touke X = 2.

12. Haiimure muHy npomeskyTka yobiBanus GyHkimn f(x) =17 +x° =3x



X,
13. Haiimure aGermccy Touku nepern6a dyukumn f (X) = 3 —x"+15x

1
14. BbUCIMTE MHTETPAT: I(Z +3x—6x7)dx
0

15. BoraucinTe miomans obIacTy, orpadmuenHoi kpueiva Y =C0sX, ¥ =0, x €[5, 7]

16. Ykaxure HOMep QYHKIMH, KOTOPAs SIBJISIETCS] OOLIUM YICHOM Psifia;

7 7 7 1
—I+=—+—F—+—
2 16
1)-1
2)3.5
7
3) oo

17. Vkaxwure HOMep (PYHKIIMHU, KOTOpAs SIBJISETCS OOLUTUM perneHneM audepeHnnanbHOro
ypaBHeHus xy'—y =10

1) y=5x-10
2) y=cx-10
3) y=x+10
5
18. BbIMUCIUTE HHTErPAT I[_z + \/;jdx
cos” x

PesynbraTel  5K3aMeHa  ONPENENSIOTCS  OHEHKAMH  «OTJIMYHO»,  «XOPOLIOY,
«yIOBJIETBOPUTENILHOY, KHEYIOBJIETBOPUTEIBHOY .

— OueHka "OTIMYHO" CTaBUTCS 3a HCUEPIBIBAIOIIUN, TOUHBIN OTBET, AEMOHCTPHUPYIOLIUI
XOpolIee 3HAaHHE TEOPETUYEeCKOro MaTepuana, CBOOOAHOE BIIQJACHHE MAaTEeMaTHYeCKOH
TEPMUHOJIOTHEH, YMEHHe H3JlaraTh MaTepHal IOCIeNOBaTeIbHO, [el1aTh HEOOXOIUMbIe
0000I11eHsT U BHIBOJIBI,

— Omuenka "Xopomo" CTaBUTCS 32 OTBET, OOHAPYKUBAIOIIUN XOpoIlee 3HAHUE U MOHUMAaHHE
TEOPETUYECKOTO MaTepHaja, yMEHUE U3JlaraTb MaTepual MociIeNoBaTeIbHO H IPaMOTHO. B
OTBETE MOXKET OBITh HEAOCTATOYHO IIOJHO pa3BepPHYTa AapryMEHTAalMs, BO3MOJXKHBI
OTAENbHBbIE HEJOCTATKHU B (POPMYJIMPOBKE BBIBOJIOB.

— OueHka "yAOBIETBOPUTENBHO" CTaBUTCS 3a OTBET, B KOTOPOM MaTepHal pacKpbiT B
OCHOBHOM IPAaBHJIbHO, HO HEAOCTATOUHO MOJHO, ¢ OTKJIOHEHHUSAMH OT IOCIENOBATEIbHOCTH
U3JIOKEHUSI. MareMaTHYeCKH CTPOTHe JO0KA3aTeNIbCTBA MOAMEHSIOTCS MPaBIONOAO0HBIMU
pacCyKIEeHUsIMU, HET MOJTHOLEHHBIX OOOOIEeHHIA U BIBOJIOB.

— OueHka "HEyAOBJIETBOPHUTENIBHO" CTABUTCSA, €CIUM OTBET OOHAPYXXMBAET HE3HAHHE
TEOPETUYECKOTO MaTepuala W HEyYMEHHE €ro aHajJH3HupOBaTh, B OTBETE€ OTCYTCTBYIOT
HEOOXOIUMbIE MAaTEeMaTHYECKUE TIPUMEPDI;, HAPYLICHA JIOTHKA B U3JI0)KEHUH MaTepHaia, HeT
HEoOXOMUMBIX 0000IIIEHNH 1 BBIBOJIOB.



11. Y4yebHO-MeTOANYECKOE 06ecneyeHne

a) DNEKTPOHHbIA  YYebHbIA Kypc MO AUCUMNANHE B 3NEKTPOHHOM YHMBEpPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=25656 (1 cemecTp):

https://moodle.tsu.ru/course/view.php?id=26095 (2 cemecTp).

6) OueHOYHble MaTepuasibl TEKYLLErO KOHTPONS M MPOMEXYTOYHOW aTtTectauum mno
ANCLMMNNHE.

B) oueHOYHble MaTepuasibl TEKYLLEro KOHTPOSS M MPOMEXYTOYHOW aTTectaumm Mo
ANCUMNNNHE HAXOAATCA B COOTBETCTBYHOLMX Kypcax

12. MepeyeHb y4ebHOM NnTepaTypbl U PecypcoB CeTU VIHTepHeT

a) OCHOBHas nuTepaTypa:
1) baBpuH . . Bbiclias maTtemaTuKa A1s XUMUKOB, 61M0M0roB U MEAMKOB : YUEBHUK U
MPaKkTUKyM Ans NpUKnagHoro 6akanaspuara : [No eCTeCTBEHHOHAYUYHbIM HarnpaBieHUAaM
n cneymansHoctam] / . V. baBpuH ; Mock. nef. roc. yH-T. - 2-e u3g., ucnp. v gon. -
Mocksa : FOpait, 2016. - 328, [1] c.: Tabn., puc.- (bakanasp. MpuKNagHon Kypc).
2) nbuH B. A. Bbicluas MaTemaTtuka : [y4ebHWK A51s By30B MO HanpasneHmsm 521600
"OkoHomMuKa", 521500 "MeHemkmeHT", 522200 "Ctatmnctmka", 521000 "lMNcmxonorna”,
521200 "Coumonoruna™, 510600 "buonorus”, 510800 "Teorpagms”, 510500 "Xumusa",
511000 "T'eonorus”, 510700 "TlousoBefeHue™] / B. A. NnbuH, A. B. KypkuHa ; Mock.
roc. yH-1 um. M. B. JlomoHocoBa. - 3-e u3a., nepepad. v gon. - Mocksa : MpocnekT [u
ap.], 2014. - 591, [1] c.: nn.- (Knaccuyecknin yHUBEPCUTETCKNIA YUEOHUK).

0) LOMONTHUTENIbHAA NuTepaTypa:
1) baBpuH . V. Bbicluas maTeMaTuKa : [y4eOHUK Ans CTYAEHTOB KaCCUUYEeCKNX
YHUBEPCUTETOB M BbICLUMX MeAarornyeckmx yyebHbIX 3aBefjeHnin No eCTeCTBEHHO-
Hay4HbIM HanpasneHnam n cneynansHoctaMm] / . . baBpuH. - 8-e n3g., crep. - Mocksa:
Akagemus, 2010. - 611 c.: nn.- (BbicLlee npoheccnoHaibHOe 06pa3oBaHue).
2) byTy30B B. ®. J/lnHeiHasa anrebpa B Bonpocax 1 3agayax : [yuebHoe nocobue s
By308B] / B. ®. byTty3o0B, H. U. KpyTuukasa, A. A. LLUWWKKWH ; nog ped. B. ®. byTy3osa. -
W3p. 3-e, ncnp. - CMN6. [ ap.] : NaHb, 2008. - 247 c.: nn.- (Y4ebHUKM Ans BY30B).
3) bumatoBa O. M. MaTtematuka : y4ebHO-METOANYECKMIA KOMNNEKC : [N CTYAEHTOB
BY30B No HanpasneHmam 06.03.01 "Buonorua”, 06.03.02 "MousosegeHne", 35.03.01
"lecHoe geno”, 35.03.10 "JlaHawadgTHaa apxutektypa”, 05.03.06 "3konorna un
npupogonons3osaHune”, 35.03.04 "ArpoHomus™]. Y. 1/ O. M. bumatosa, E. I'. J1asapesa;
ToM. roc. yH-T. - TOMCK : TOMCKWI1 rocyapCTBEHHbIN yHMBepcuTeT , 2015. -. URL:
http://vital.lib.tsu.rU/vital/access/manager/Repositorv/vtls:000525273
4) lNanaHosa H. KO. MaTemaTunka ans 61Monoros. 2 CEMeCTp : y4ebHO-MeTOANYECKNIA
KOMINeKC : [4ns CTyAeHTOB BY30B M0 HanpaeneHnam 110400 "ArpoHomus™, 020400
"Bronoruna™, 250700 "MaHawadTHaa apxuTtekTypa”, 250100 "JlecHoe geno”, 021900
"MousoBeaeHme"”, 022000 "Okonorus n npupogonons3osaHune™] /H. KO. ManaHosa ; Tom.
roc. yH-T. - TOMCK : TOMCKWUIA rocyapCTBeHHbI yHMUBepcuTeT, 2016. - . URL:
http://vital.lib.tsu.rU/vital/access/manager/Repository/vtls:000538432

13. MNepeyeHb MHHOPMALMOHHbBIX TEXHONOTNI

defepasibHbIi nopTa. Poccuiickoe obpasoBaHue. http://www.edu.ru/
EcTecTBeHHbIN Hay4HO-06pa3oBaTenbHbIV nopTan, http://www.en.edu.ru/


https://moodle.tsu.ru/course/view.php?id=25656
https://moodle.tsu.ru/course/view.php?id=26095
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000525273
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000538432
http://www.edu.ru/
http://www.en.edu.ru/

VHhopMaLoHHbIe CNpaBOYHbIe CUCTEMbI
JInyHbIA KabMHET NpenodasaTenst unu ctyaeHTa TIY http://persona.tsu.ru/

ANEKTPOHHbIE BUOINOTEYHbIE CUCTEMbI: PYKOHT, 134aTeNlbCTBO «JlaHb», KOHCY/IbTaHT
CTYAEHTa.

DNeKTpoHHaa bubnnoTeka (penosmtopuin) HE TI'Y [GneKTpoHHsIi pecypc] / HA TIY,
HayuyHas 6ubnuoteka TI'Y. - InekTpoH.gaH. - Tomck, 2011-. - URL:
http://vital.lib.tsu.rU/vital/access/manager/Repository/vtls:000418969
http://e.lanbook.com/books/element.php?pll cid=25&pll id=161

SpringerLink [Electronic resource] / Springer International Publishing AG, Part of
Springer Science+Business Media. - Electronic data. - Cham, Switzerland, [s. n.]. -
URL.: http://link.springer.com/.

14. MaTepunanbHO-TEXHUYECKOe 0becneyeHune

OOyyeHne OakanaBpoB MO AuCUMMIMHE «MaTeMaTuKa» OCYLLECTBNSAeTCA Ha 06ase
ayauTopHoro oHaa TIY, OCHALLEHHOro MynbTMMeAUa-NPOEKTOpaMM M KOMMNbOTEPAMK C
BO3MOXHOCTbO BbIX0OZa B VIHTEPHET.

15. Hdhopmanma o paspaboTumkax

TpodhmmeHko Hapexaa HvkonaeBHa, KaHfi. (bv3.-maT. Hayk, AOLEHT, Kadeapa obLuei
matemMaTkn MM®, foueHT Kadeapbl 06LLEN MaTEMATUKN.


http://persona.tsu.ru/
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000418969
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=161
http://link.springer.com/

