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1.Ctpykrypa u o01asi TPyA0€MKOCTh JUCIHIIJIMHBI
OO0mias TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET S 3aueTHRIX enunuil (180 gacoB).

Ounas ¢hopma oOyueHus

3aounas popma oOydeHHS

Kypc 1
Cemectp 1
Jlexiun 36
[TpakTrueckue 3aHATUS 36
JlaGopaTopHble 3aHITHS

Koncynbranuun

WToro aymuTOpHBIX 3aHITHI 72
CamocTosTenpHas pabora 54

KypcoBas pabora

dopMa KOHTPOJIA

DK3aMeH

54

OO0111e€ KOIMYECTBO YaCcOB

180

2. llesti ocBOEHHS TUCITHILIHHDI:

HeJIHM]/I OCBOCHMUSI IUCHHUIJIMHBI MAaTECMAaTUKA SIBJISIFOTCH .

oOyueHHEe OCHOBHBIM MAaTeMaTUYECKUM METOJaM, HEOOXOTUMBIM [UIsl aHalu3a H
MOJEJIIMPOBAHUS XUMUUYECKHUX MPOIIECCOB;

BOCIIUTAaHUE A0CTATOYHO BBEICOKOM MaTeMaTHYECKOM KYJBbTYPBI: ACHOC IIOHHMMAHHUC
HEO0OXOIMMOCTH MAaTEMATHYECKON COCTABIISIFOIICH B OOIIEH TTOTOTOBKE CTYACHTOB;
BBIpa0OTKa TMPEACTABICHUS O POJIM U MecTe MaTeMaTUKH B COBPEMEHHOM
UMBWIA3AUMU U B MUPOBOM KYJbTYype, YMEHHE JOTUYECKU MBICIUTh, ONEPUPOBATH C
a0CTpakTHBIMU OOBEKTaMU M OBITh KOPPEKTHBIM B YMOTPEOJICHUH MaTeMaTHYECKUX
MOHATUH U CUMBOJIOB JIJISl BBIPAKEHUS KOJIMUECTBEHHBIX U KAUECTBEHHBIX OTHOILICHUH.
OBJIAICHUC MAaTEMATUYCCKUMH MCTOAAMU IJId PCIICHUA MHTCIJICKTYAJIbHBIX 3a/lda4 U
MpUOOpETEHNE HABBIKOB MCIOJB30BAaHUSl YHUBEPCAJIBHOIO MOHATUHHOrO ammapara u
LIMPOKOTr0 apceHana TEXHUYECKUX ITPUEMOB MaTEMATUKU TIPHU JaJbHEUIIEM U3YYEHUU
HpO(bI/IJ'IBHBIX AUCHUILUIMH, TIIOCTPOCHHHU MAaTCMAaTHYCCKHUX MO)ICJ'ICI\/'I Pa3IIMIHBIX
SIBJIEHUM U IIPOLIECCOB,

33}18‘11/1 HN3YUCHUA NTUCHUIIJINHBI:

OBJIa/ICHUE MAaTEeMAaTUYECKUMU 3HAaHUSMU;
YCBOGHME ammapara YypaBHEHUH W HEpPaBEHCTB, KaK OCHOBHOIO CpEJICTBa
MaTeMaTHYeCKOTr0 MOJICIMPOBAHUS MPUKIIAAHBIX 3a]1a4.

U3Y4YEHHE METOJIOB PELICHMSI IPUKIIAJIHBIX 33]1a4;

cHCTEeMaTHU3allks 10 METO/1aM PEIIeHUH BCeX TUIIOB NMPHUKIAHBIX 3aj1ay;

U3Y4eHHE  CBOWCTB  TIE€OMETPUYECKMX Te€d B  IPOCTPAHCTBE,  Pa3BUTHE
MIPOCTPAHCTBEHHBIX MPE/ICTaBICHUM, YCBOEHHUE CIOCOOOB BBIUMCIEHHS MPAKTUYECKH
BAYKHBIX T€OMETPUYECKUX BEJIMYMH U JaJIbHENIIEE pa3BUTHE JIOTHUECKOTO MBIIIJICHUS
yUalmxcs;

u3yuyeHue (YHKUMH KaK BaKHEHIIEro MaTeMaTH4YeCKOro OOBEeKTa CpelCcTBaMH
MaTEMaTHYECKOI0 aHaJIN3a;

MHTEJJIEKTYaJIbHOE pa3BUTHE Yydaluxcs, (OpMHUpPOBaHHE KayeCTB MBIILICHUS,
XapaKTEePHBIX JJI1 MAaTEMAaTUYECKOU e TEIIbHOCTH.



3. Mecrto aucuuniaunsl B crpykrype OINIOII 6akanaBpuara.

Huciunnuna «MaTemaTrKay OTHOCHTCA K JuciyIUIMHaM bioka 1. bazoBoit yactu, uMeeT
uHAeKC B yueOHoM maHe b1. b. 05.

JIst ¥3y4yeHus: MUCIUIUITMHBI HEOOXOIUMBI 3HAHUS, YMEHHS W KOMIIETEHIIUHU, MOJy4YEeHHBIE
00y4JarIUMUCS B paMKax IIKOJIBHON MPOrPaMMBbl: OCHOBHBIC ONPEIeTCHUS, (OPMYIIbI M TEOPEMBI;
MPOCTEUIIINE YPAaBHEHUS U dJIEMEHTapHBIC 3a/1a4u.

JanHas IUCHUIUIMHA UMEET JIOTUYECKYIO U COJEPKATeIbHO-METOIMUYECKYI0 B3aUMOCBS3h C
MOCJICTYIONUMHU JTUCIMILUIMHAMHA M TIPAKTUKH y4eOHOTO IIIaHa, JUIsl KOTOPBIX OCBOCHHME JTaHHOU
JUCITUTUIMHBI HEOOXO0IMMO KaK MPEIIIeCTBYIOIIEE.

Conep:kanue JAUCUMILIMHBI. AHAIUTUYECKas TEOMETPUsl Ha TUIOCKOCTH. OJIEMEHTHI
TUHEHHOW anreOppl. MaremaTtwueckuii aHanmu3. Teopuss BEpOATHOCTEH W MaTeMaTHYecKas
CTaTHCTHKA.

4. TpeOoBaHMsl K pe3yJibTaTaM 0CBOEHHS IHCHHILITHHBI
B pesynbrare ocBOGHUS NUCIUILINHBI Y CTYICHTA JOJDKHBI OBITH COPMHUPOBAHBI
CJIEYIOIINE KOMIETCHIINH:

Konsr CoaeprxaHre KOMIETEHIUN
KOMIIETEHITAI
OK-5 - CIMOCOOHOCTh K CAMOOPTaHM3AIIMK U CaMOOOPa30BaHUIO
[1K-5 - CIIOCOOHOCTHIO UCIOJIB30BATh B IPAKTUUYECKOMN ACATEIBHOCTH

CIICHUAIIN3UPOBAHHBIC 3HAHHA q)YHHaMCHTaJIbHBIX pa3aciioB (I)I/I3I/IKI/I, XHUMHH,
6I/IOXI/IMI/II/I, MAaTEMAaTUKU OJIs1 OCBOCHUA (1)H31/IIIGCKI/IX, XUMHNYCCKHX,
6HOXHMH‘ICCKHX, 6I/IOT6XHOJ'IOFI/I‘IGCKI/IX, MI/IKp06I/IOJ'IOFI/I‘leCKI/IX,
TeHJ’IO(bI/ISI/I‘IeCKI/IX MpouecCoB, NPOUCXOAAINUX ITPU ITPOU3BOACTBE MTPOAYKTOB
IMUTaHUSA U3 PACTUTCIIBHOI'O ChIPbA

B3auMocCBsI3p TIIAaHUPYEMBIX Ppe3yJIbTATOB OOYYEHHS MO JUCHUIUIMHE C (POpMUPYEMBIMU
koMmrerennuamu OITOTI]

Konsr [Tnarmpyemblie pe3yabTaThl 00y4eHHS, COOTBETCTBYIOIIHE (DOPMHUPYEMBIM
KOMIIETEHITUHA komnerennuam OITOIT
OIIOIT
3HaTh VYMeTn Bmagets
OK-5 - coJiep KaHMe TIPOIECCOB |- TUIAHUPOBATH IIENIM H|- CIOCOOHOCTHIO
caMOOpraHu3aluu U yCTaHaBJIUBATh OCYLIECTBIIATE
CaMOO6pa30BaHI/I$[, nux IIPHUOPHUTETHI CaMOCTOSTEILHO C60p u
OCOOEHHOCTEH U Py BHIOOPE  CIOCOOOB! 6GpaGoTKY AaHHBIX
TEXHOJIOIWH PEAMM3aLH, |NPUHATHS  PEMEHUH O yeo6x0auMbIx 11 pereHnus
HCXOZIA U3 1ICNCH yderoMm npodeccnoHaNbHBIX 3a1a4;
COBEPIIICHCTBOBAHHUS YCIIOBUH, CPEIICTB,
N - IpUEMaMH CaMOPETYISALIUN
npodheccCHoHaNBHOM JUYHOCTHBIX
. SMOILMOHAIBHBIX U
JIEATENBHOCTH; BO3MOXKHOCTEN U .
- CITIOCOOBI U TIPUEMBI BPEMEHHOMN byHKIMOHANBHBIX COCTOSHMH
CaMOOpraHHu3aluK 1 HEPCIIEKTHBBI TPH BBITIOTHCHIN

camMo00pazoBaHUU JIOCTHKEHUS npoQeCCHOHATBHOM




JUYHOCTH. OCYIIECTBJICHUS NeSITeNIbHOCTH;
NeSITeNIbHOCTH; - TEXHOJIOTUSIMU OpPTaHU3ALNU
- CaMOCTOATCJIBHO riporiecca caMmo00pa3oBaHus;
CTPOHTH HPOLECA ipremamu 1ieJI€IONAraHHS BO
OBTafcHUA BPEMEHHOI
HH(bOpMamfeH’ NEPCIIEKTHBE, criocobamu
O0TOOpaHHOM o
CTpYKTYpHPOBAHHOH TUTAHUPOBAHUS, OpraHU3aIUH,
s CaMOKOHTPOJISI U CaMOOLICHKH
N —— JESTEIILHOCTH.
npodeccroHabHOM
NESITEIbHOCTH.

[1K-5 -pyHIamMeHTanbHbIC - UCIIONIB30BAaTH - METOJaMU  OpraHu3aluy]
pas3zneinbl GU3NKH B BO3MOYXHOCTH IKCIIEPUMECHTA; METOIaMH|
o0beme, HeOOXOIUMOM  |BBIYUCIUTEIHHOU POBEJCHUS CTaH/IapTHBIX
JUTSI IOHUMaHUS OCHOBHBIX| TEXHUKH W UCTIBITAHUN TI0 ONPEICIICHUIO
3aKOHOMEPHOCTEMH MIPOrPaMMHOTO mokKasareneil  KadectBa |
(U3UKO-XUMHUYECKUX o0ecrnieueHus; - 6e3omacHocTr CBIPbS Y
MPOLIECCOB WCIOJIb30BaTh 0a30BbIE TOTOBOM MPOTYKIINHN MUTAHUS.

3HaHUST B oOnacrty
€CTECTBEHHOHAYYHBIX

TUCTIUTLTAH U
yIpaBJICHHUS MPOIECCOM|

IIPOU3BOJICTBA
NPOAYKTOB MHUTAHUS W3

pac- TUTCIILHOI'O ChIPbS;

[Ipu npoBeneHHH Yy4eOHBIX 3aHATUN OOECTEeYMBAETCSl pa3BUTHE y OOYYAIOIIMXCS HAaBBIKOB
KOMaHJIHOW PabOThl, MEXIUYHOCTHON KOMMYHUKALMU, MPUHATUS pEIICHUH, JUJIEPCKUX KauecTB
(BKJIOYAsi IpU HEOOXOAMMOCTH IPOBEIEHUE WHTEPAKTUBHBIX JIEKIUI, TPYNIOBBIX IHUCKYCCH,

pOJIEBBIX HID,

TPCHUHI'OB,

aHaJInu3 CI/ITyaI_[I/Iﬁ U  HUMHUTAIMOHHBIX MOI[GJ'IGIZ, npenoaaBaHue

JUCIUIUIMH (MOAyJei) B (opMme KypcoB, COCTaBJIE€HHBIX Ha OCHOBE pE3yJbTaTOB HayuYHBIX
UCCIICIOBAaHUM, B TOM 4YHCIE C YYETOM pErHOHaJbHBIX OCOOEHHOCTEH NpodeccnoHaIbHON
JeSITEIbHOCTH BBIITYCKHUKOB M MMOTpeOHOCTEN paboToaarenei).

5.1Coaep:kanue U yueOHO-MeTOANYECKAS KAPTA TMCHHUIIJIHHBI

Hom | HaumenoBanue tem 3austuss | CamocrosiTeNnbHas ®dopma KomunuectBo | Jlutepar
ep M3Yy4aeMbIX IO JIAHHOM paboTa CTyZeHTOB KOHTpoJIs | GayoB ypa
HeJle | JUCUMILIMHE JI IT | Conepxxanue Yac min | max

T bl

1 2 2 | Honstprast 8 Ompoc, 3 [1], [2],
JlexaproBas cucrema KOHTPOJIb [41, [5]
NPSIMOYTOJIbHAS CHCTEMA koopauHat. CBsi3b Hast
KOOP/MHAT Ha MJIOCKOCTH. MEXTY pabota
IIpocreiimue 3anaun Ha HOJIAPHBIMU U
wiockoct. Kpussre 2 HPSMOYTOJIEHBIMH
HopsJKa. KOOpJMHATAMH.

2 2 2 | Meron l'aycca. 4 Ompoc, 3 [1], [2],
Marpuist. Bugbl Matpwir. Panr MaTpuusl. KOHTPOIIb [4], [5]
Oneparun Haz Hast
MaTpHIaMH. pabora




DOneMeHTapHbIE
peoOpa3oBaHUs HAJ
MaTpHUIIAMH.
Onpenenurenn. CBoiicTBa
ONPENEIIUTENEH.
Ob6parHas MaTpHIa.
CucreMa JIMHSHHBIX

anreOpandecKux
ypaBHeHUN. DOpMyJIbI
Kpawmepa.
MHoxecTBa. CpoiicTBa Omnpoc, 3
AOCONIOTHAs BETHYNHA ANEMEHTAPHBIX KOHTPOJIb
JCHCTBUTEHHOTO YHCIIA. GbyHKUHiA. Hast
OKpEeCTHOCTb TOUKH. paboTta
Yucnosele
HOCTICIOBATEIBHOCTH.
IIpenen unciaoBoi
HOCJICIOBATEIBHOCTH.
[ousiTHE QYHKITHH. BekTops. Ompoc, 3 [1], [2].
Crioco0bI 3a1aHust Jluneiinsie KOHTPOJIb [4], [5]
¢byukunu. [lonstue olepanyy Haj Has
HESIBHOM, 00paTHOM U BEKTOPaMH. pabota
CJIOKHOM ()yHKIIUH. [Tpoexuus
Knaccudukanust BEKTOpa Ha OCh U
¢ynkuun. I'padukn pasnoxeHune
OCHOBHBIX DJIEMCHTAPHBIX BEKTOpa IO OpTaM
GbyHKIUH. KOOPANHATHBIX
oceil. Monyinb
BEKTOpA.
Mpenen dyukiwmu B CkansipHoe, Ompoc, 3 [1], [2],
OECKOHEYHOCTH U B BEKTOPHOE U KOHTPOJIIb [4], [5]
Touke. OTHOCTOPOHHHE CMEIIaHHO® Has
npeneibl. OCHOBHBIE NPOU3BEICHHE pabota
TEOPEMBI O TpEeIenax. BEKTOPOB U UX
Packpeitue CBONCTBA.
HEOIIpEeCICHHOCTEN.
[TepBblit 3ameydaTenbHbIN
npezein. Bropoit
3aMeyareNbHbII Ipeeil.
Omnpenenenne HemnpepbiBHOCTH Ompoc, 3 [11, [2],
pou3BoIHON. OCHOBHBIE ¢dynkipn. Touku KOHTPOJIb [4]1, [5]
npaBuia paspbiBa. Has
T epeHIIPOBAHISL. pabota
IIpousBoHast HESIBHOM,
0o0paTHOH U CIIOKHOM
¢ynaxuui. [IponsBoaHas
CTEIIEHHO-TI0KA3aTEeJIbHOMI
(hyHKIHH.
Juddepennnan [MpubmkeHHOe Ompoc, 3 [11, [2],
¢dyukiun. [IpousBoaHbE BBIYKCIIEHHE C KOHTPOJIb [41, [5]
BBICIIIHX TIOPSI/IKOB. MOMOIIBIO Hast
Juddepenunana. pabora
HccnenoBanue GpyHKINN [paBuno 4 [11, [2],
C TTIOMOIIBIO Jlonwurans. [41, [5]
NPOU3BOIHBIX. [Mpunoxenune
NPOU3BOHBIX.
Texymas padora 25
CTY/ICHTOB
1-n1 pyOe:xnas 25
nucbMeHHast

KOHTpOJbHasi padoTa




10 Heonpenenennsiii OyHKun oT Ompoc, 3 [1], [2],
unHTerpajit. OCHOBHBIE MHOTHUX KOHTPOJIb [41, [5]
METOIbI HHTETPUPOBAHHS HIePEMEHHBIX. Has

[penen u pabora
HEIPEePBIBHOCTb.

11 Wurerpuposanue YacTHble Ompoc, 3 [11, [2],
paIMOHABHBIX, TIPOM3BOJIHEIE. KOHTPOJTb [4], [5]
UpPAlMOHATBEHBIX u Has
TPUTOHOMETPHYCCKIX paboTta
(0309005071

12 OrmnpeneneHHbIi YacTHble Ompoc, 3 [1], [2],
HHTETpal. CaoiicTBa TIPOU3BOTHBIC KOHTPOJIb [41, [5]
OIPeIeICHHOTO CITOXKHBIX Hast
MHTErpaia. Dopmyia (yHKIHH. pabota
Hprorona-JleiibHuna.

13 DKcTpeMym Omnpoc, 3 [11, [2],
Huddepenumnanbrpie GbyHKIAHI KOHTPOJTh [4], [5]
ypaBHeHus1. OCHOBHBIC HECKOJIBKUX Has
IOHATHUA U HEepEMEHHBIX. pabora
OIpe/IesICHHSI.

YpaBHeHuUs ¢
pa3aeISIIOIAMUCS
MEPEMEHHBIMU.

14 Jluneiinsie [Mpunoxenue Ompoc, 3 [11, [2],
nuddepeHnnansHpie OTpe/IeTICHHOTO KOHTPOJIIb [4], [5]
ypaBHEHUS HIePBOro UHTETrpaja Has
TOPSI/IKA. pabota
JduddepernnansHere
YpPaBHEHUS JOITYCKAIOLIHE
NOHMKECHHE MOPSIKA.

15 Dopmysl Juddepenunansu Ompoc, 3 [1], [2],
KOMOHMHATOPUKH. b€ YpaBHEHUS KOHTPOJIb [4], [5],
Knaccuueckoe bepuym. Hast [6]
oTpesieNeHue pabota
BEPOSITHOCTH.

16 TeopeMbl CIIOKEHHS 1 Mona, mennana Ompoc, 3 [1], [2],
YMHOMXKEHUS ,pazmax KOHTPOJIb [41, [5],
BeposiTHOCTei. Dopmyra BapHAaLHOHHOTO Has [6]
Baiieca, hopmymna momHOH psina. Beibopka. pabota
BEPOSTHOCTH.

17 JuckperHble ciydaiiHbie I'pacduueckoe Ompoc, 3 [11, [2],
BEJIMYMHBI. OcCHOBHBIE MpeJ/ICTABICHUE KOHTPOJIb [41, [5],
3aKOHBI PACIIPEACIICHHUSL. CTaTHCTUYECKUX Has [6]
HenpepriBabie JIAHHBIX. paboTta
Cly4yaiiHble BEJTMYUHBI,

OCHOBHBIE 3aKOHBI
pacmpezieneHusl.

18 Crarucruieckue Ompoc, 4 [1], [2],
Maremaruyeckoe TUTIOTE3HI. KOHTPOJTh [4], [5],
0XUJAHUE, TUCTIEPCHS, Hast [6]
CpEQHEKBAIPATUUECKOE pabora
OTKJIOHEHHUE C.B.

19 2-51 pyoe:xHasi 25
nuCbMeHHast

KOHTpOJbHasi padora




Texymasn padora 0 25
CTY/ICHTOB

Urtoro 36 | 36 108 0 100

6. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

TpaaunuoHHble JIEKIUM W NpPaKTUYeckue (CeMHMHApPCKUe) 3aHATUA B (dopme C
HCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHH.

Jleknusi-quajor — coAep>KaHue IOJACTCS 4epe3 CEpUI0 BOMPOCOB, HA KOTOPBIE CTYAECHT
JIOJKEH OTBEYATh HEMOCPEACTBEHHO B XO/€ JIEKLMU.

OnnaiiH-ceMMHApP — Pa3HOBHUJIHOCTHh BeO-KOH(EpEeHIUH, MPOBEICHUE OHJIAWH-BCTpPEUY WU
npe3eHTaunii yepe3 MHTepHeT B pekuMe pealibHOTO BpeMeHH. Kaxaplii U3 y4aCTHUKOB HAaXOJUTCS
y CBOEr0 KOMIIbIOTEpa (CpeIcTBa CBS3M), & CBA3b MEXIY HUMHU HoJJep:KuBaeTcs uyepe3 MuTepHer
IIOCPEACTBOM 3arpy’aeMoro MpUIOKEHHUs, YCTAHOBJIEHHOTO Ha KOMIIBIOTEPE KaKJIOTO y4aCTHHKA
(Zoom, Meet, Skype u ap.)

Buneoxondepennusi — ceanc BuneokoHpepennceszu (BKC) — 310  TexHomorus
WHTEPAaKTUBHOTO B3aMMOJIEUCTBUSA JBYX M Ooliee Y4aCTHUKOB 00Opa3oBaTeNbHOTO Ipoliecca it
oOMeHa nHpopManueil B pealbHOM PEXHME BPEMEHHU.

TexHo0rUsl 3JIEKTPOHHOIO OO0y4eHHs (peaqu3yeTcsi MpU I[OMOIIM  JIIEKTPOHHOM
oOpazoBarenbHOil cpensl COI'Y mpu  ucnonb3oBanuu pecypcoB OBbC, mnpu mposeneHun
ABTOMATU3UPOBAHHOTO TECTUPOBAHUS U T. I1.).

IIpumeyanus

— Bce Bubl yueOHOIl paboThl MOTYT MPOBOJUTHCS JUCTAHIIMOHHO HAa OCHOBAHUU JIOKAJIbHBIX
HOPMATHBHBIX aKTOB.

— B memsx peanuzanuM UHAMBHAYAJIBHOTO TMOAXOAa K OOYYEHHIO CTYACHTOB,
OCYIIECTBISIOIMX  y4eOHBIH Mpolecc MO HMHAMBUAYaIbHOW TPAaeKTOpUM B  paMKax
WHAUBUAYAILHOTO pabouero IjiaHa, U3y4eHHe JaHHOUW TUCIUILUIMHBI MOXET OCYIECTBIISATHCS Yepe3
MHIMBUYaJIbHbIE KOHCYJIBTALMU IPENOAAaBATENsl OYHO, B 4achl KOHCYJIbTALUN, MO AJIEKTPOHHON
noyre, a TaKke ¢ ucrnosnb3oBanueM Webex, miatdopMbl aucTaHmMoHHOro o0yueHus Moodle,
TUYHBINA kKabuHeT ctyaeHTa Ha caiite COI'Y, npyrux snementoB DUOC COI'Y.

7. Y4eOHO-MeTOAHYeCKOe 00ecnieueHHe CAMOCTOATeILHON padoThI.

CaMocrtosiTenbHass paboTa 0Oy4arOIIUXCS SIBISETCS OJHUM M3 BHAOB Y4YEOHBIX 3aHATHU.
CamocTtosTenpHas paboTa MPOBOJUTCS C LETBIO:

— CHCTEMAaTH3allui M 3aKPEITICHUS MOJYYEHHBIX TEOPETHUYECKUX 3HAHUHM M MPAKTUYECKUX
yMEHUN 00yJaronuxcsi CTy/ICHTOB;

— YrIyOJICHUs ¥ paCITUPEHHS TEOPETUUECKUX 3HAHUI;

— (QopMUpOBaHUS YMEHUW HCIOJIH30BaTh HOPMATHUBHYIO, IIPAaBOBYIO, CIIPABOYHYIO
JIOKYMEHTAIMIO U CTICIIMATIBHYIO JTUTEPATYPY;

- (opmupoBaHUS CaMOCTOSITEILHOCTH MBIIICHUS, CIOCOOHOCTEH K CaMOpPa3BHUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOpealln3aluu;

— pa3BUTHS UCCIIEIOBATETLCKUX YMEHUH.

CaMocTtosiTenpHast paboTa 00y4aronuxcs OCYIIECTBIISIETCS Ha MPOTSHKEHUU M3YyUeHUsT BCeil
JTUCITUTIIMHBI B COOTBETCTBUU C YTBEPXKJICHHOU B YUeOHOM IJIaHE TPYJOEMKOCTBIO U COCTOUT H3:

- pabOTHI CTYJIEHTOB C JICKIIMOHHBIMH MaTepHallaMH, TIOMCKAa W aHalh3a JUTEPaTyphl U
AJIIEKTPOHHBIX HCTOYHUKOB MH(OPMAIIUHU TI0 33JJaHHOH TeMe;

- BBITIOJTHEHUS 3a/IaHUK JI71s1 camocTosaTenbHoN paboTel B DUOC COT'Y;



- U3YYEHHs TEOPETUUYECKOTO, IIPABOBOTO M CTATUCTUYECKOr0 Marepuaia JJis MOATOTOBKH K
CEMHHAPCKHUM 3aHATUAM;

- IOJArOTOBKH K DK3aMEHY.

Tembl 1 popMBI BHEAYAUTOPHON CAMOCTOSITEILHON pabOTHI, €€ TPYIOEMKOCTh COIEPKATCS B
pazznene 5, Taba. 5.1.
[To xaxmol W3 TeM /I CaMOCTOSTEIBHOTO HM3y4YeHUs, MPHUBEACHHBIX B paboueill mporpamme,
CTyJEHTaM clieflyeT CHaudaja MpPOYMUTaTh PEKOMEHIOBAHHYIO JUTEpaTypy U NpPU HEOOXOIMMOCTU
COCTaBUTh KPAaTKHH KOHCIIEKT OCHOBHBIX IIOJIOKEHHWH, TEPMHHOB, CBEICHUH, TpeOyIOmMX
3alIOMUHAHMS U SBJISIOIIMXCS OCHOBOIIONATAOIIMMH B 3TOU TEME.
[Tpu OATOTOBKE 3a/IaHUH IO CAMOCTOSITENILHOUM padoTe CTyIeHTaM HE0OXO0IMMO OPUEHTHPOBATHCS
Ha KOHCIIEKTBI JIEKLIUHA, PEKOMEHIYEMYIO JINTEPaTypy.
Jns paciumpeHust 3HaHUM 110 AUCUUILIMHE PEKOMEHIYETCS UCIO0JIb30BaTh IHTEpHET-pECYPCHI:
OPOBOAMTH TMOUCK B Ppa3UYHBIX CHCTEMax, TaKMX Kak OOIUe TOUCKOBBIE CHCTEMBI:
www.yandex.ru, Www.google.ru, a Taxke crernraibHble TOMCKOBBIE CUCTEMBL: WWW.Chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OneHouHbIe cpeacTBa JJIA TEKYNIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHOH aTTecTallul U
NMPOMEKYTOYHOM ATTEeCTAIMM MO HTOraM OCBOEHMUSI
JUCIHHUILINHDI.

Bormpocs! k 3k3aMeny

. Onpenenenrie Matpuiibl. Buabsl marpuir.

DJIeMEHTapHBIC MPe0Opa30BaHUsI MATPHUIl. DKBUBAJICHTHBIC MAaTPUIIBI

Onepanuu HaJl MaTpUIlaMHU.

Onpenenenue onpenenurens. [IpaBusno BeIYKUCICHU onpeaeauTenaei 2 u 3 mopsaKoB.
CBolicTBa onpenenauTesiei.

I R

MuHop u anredpanyeckoe onpeaeeHrne HEKOTOPOTro JIeMEHTa ornpenenurens. Pasnoxenue
OTIPENIEIUTEIIS TI0 AIIEMEHTaM HEKOTOPOW CTPOKH MJIH CTOJIONA.

~

Omnpenenenne HEBbIPOXKIEHHOW MaTpulibl. OnpeeneHne 00paTHOM MaTpUIIbI.

©o

Panr matpuiiel. CBoiicTBa paHra MaTpHIlb.

9. Cucrema M JIMHENHHBIN anreOpanvyecKux ypaBHEHHMH C N HEW3BECTHBIMU. 3alUCh CUCTEMBI B
MaTpu4yHOi hopme.

10. Pemenne cuctemsl TMHEHHBIX ypaBHeHHH. Teopema Kponekepa-Kanemnn.

11. PemieHne HEKOTOPBIX CHCTEM JIMHEHHBIX ypaBHeHUI MeToioM Kpamepa.

12. Pemienue cucteM JIMHEHHBIX ypaBHeHUH MeTooM ["aycca.

13. CucTteMbl TMHEWHBIX OJHOPOIHBIX YPaBHEHHIH.

14. TlonsiTie ~ YUCJIOBOM  TOCJIENOBATEIHLHOCTH.  MOHOTOHHBIE W  OTpaHUYCHHBIC
MOCJIEI0BATEIbHOCTH.

15. Onpenenenue mpenena 4YHUCIOBOM mocienoBaTenbHOCTH. IlpenenbHbli  mepexox B
HepaBeHcTBax. [Ipenes MOHOTOHHOM OrpaHMUYEHHOM Moce0BaTeIbHOCTH. Ynco e.

16. Onpenenenue ¢pynkuuu. CrnocoOsl 3aganus pyHkuun. O0nacTs onpeaencHue GyHKINH.

17. MonotoHHOCTh (yHKIMU. YeTHble W HedeTHble (QyHKUuHU. Ilepmonuueckue QyHKIMH.
OcHoBHBbIE 3JIeMEHTapHbIe (PYHKIINH.

18. HesBHOE 1 mapameTpHyIecKoe 3aaHue ()yHKIIHH.

19. Onpenenenne npeaena GyHKINH B TOYKE, €M0 TEOMETPHUYECKAsi HHTEPIIPETAIHSL.

20. OTHOCTOPOHHUE TPECITBI.


http://www.yandex.ru/
http://www.google.ru/
http://www.chem.msu.su/
http://www.chemnavigator.hotbox.ru/

21.

22.
23.

24.
25.
26.
27.
28.
29.
30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

44
45

46.

Onpenenenne mnpexen QyHkuuu npu X — 00. beckoHeuHo manas QyHkuus. beckoHeuHO
Oospimast GyHKIIHS.

OcHoBHBIE TEOpPEMBI O TIpeeax. 3aMeyaTelbHbIe MPEIeIbl.

Omnpenenenue HEMPEPHIBHOCTH PYHKIMU B TOUKe. HenmpephIBHOCTh (DYHKIIMU HA OTPE3KE U B
MHTEpBAJIE.

Touku pa3psiBa IEPBOTO U BTOPOTO pojia PYHKITUH.

3anauu, NPUBOAIINE K TIOHSATHIO TPOU3BOIHOM.

Omnpenenenne nmpousBoaHON. Ee pu3ndeckuii 1 reoOMeTpHIECKUN CMBICTT.

[TpaBuna quddepeHnmrpoBanus GyHKINH.

Tabnuia npou3BOIHBIX.

[Tpon3BoHAs CIIOKHON M 0OpaTHOM (PYHKITUH.

[IpaBuna quddepeHipoBaHus HESIBHO U TapaMeTPUUECKU 3a1aHHbIX QyHKUIUN. Popmyrna
norapupmudeckoro nuddepeHITupoBaHUsI.

[Tpou3BoHBIC BBICHIMX TOPSAKOB. [IpOM3BOAHBIC BBICHINX MOPSAKOB (DYHKIWN 3aJaHHBIX
HESBHO U [TapaMEeTPUYECKUM.

Onpenenenne quddepennnana Gyaknun. Ero reomerpudeckas HHTEpIpETaITus.

OcHoBHble TeopeMbl 0 quddepernuanax. JAuddepeHnnans BEICIIUX MOPSIKOB.

Tabnuna muddepeHnmranos.

OcHoBHbIe TeOpeMbl 0 AU depeHIUPYEMbIX (YHKIUAX.

HeoOxonuMoe 1 jocTaToOYyHOE YCIOBHUS BO3pacTaHUs U YObIBaHUS (DYHKIIUU.

Maxkcumym u MuHuMyM Qynkuuu. [IpaBuno uccnenoBanust GyHKIIMU Ha SKCTPEMYM.
HauGonpuiee u HauMeHsblee 3HaYUCHUE (PYHKIIUUA HA OTPE3KE.

BrimykiocTs 1 BOTHYTOCTB Tpaduka GyHKiun. Touku neperuda.

AcumnrtoTsl rpaduka GpyHKmu. Bugsl acumMnTorT.

O61as cxema uccieoBaHus QyHKIMHU U IOCTPOCHUE €€ rpaduka.

[TepBoobpasnas pyHkuuu. Onpenenenre HeolpeaeJIeHHOI0 HHTEerpaa.

CBolicTBa HEONIPENETIEHHOIO HHTETpaIa.

Tabnuia uHTErpasIoB.

WNuTerpupoBanre METO0M MOCTAHOBKHA U METOJIOM HWHTETPUPOBAHUS MO YACTSIM.

PanmonanbHble QyHKIMN U TPOCTEHUINE pallUOHATIBHBIE JPOOH.

47 VaTerpupoBaHue  MPOCTEUIIUX  palMOHAJIbHBIX  JApoOel, palMOHAIBHBIX  JPOOEH.
48.VIHTerprpOBaHUEe TPUTOHOMETPUIECKUX (DYHKITHIA.

49.

HuTerpupoBanue uppanoHaibHbIX (PYHKINHN.

50.0Ompenenenue omnpeneneHHOro uHTerpaia. Ee reomerpuyeckuit M (puU3MUECKHil CMBICI.
51.0OcHOBHBIE CBOMCTBA ONpPEIEICHHOr0 HHTETpaja.

52.dopmyna Herotona-JIeitOHuna. MeTol HHTErpUpOBaHUS IMOJCTAHOBKOM M METOA
UHTErPUPOBAHUS 10 YACTAM JJIs OIIPEAEICHHOIO UHTErpasa
53.HekoTopble NpuiIoKeHHs ONPEAETICHHOTO HHTerpaJa.

54.
55.
56.
57.
58.

Huddepennmanbupie ypaBHeHUs. OCHOBHBIC IOHATHS U ONIPEICTICHUS
YpaBHEHUS C pa3aeHAOMIMMUCS IEPEMEHHBIMU

YpaBHEHHUS C OTHOPOAHOM MPaBOM YaCThIO

Jluneitapie nuddepeHuanbHbIe YpaBHEHHSI IEPBOTO MOPSIIKA.

VYpaBHenue beprymm



59.. IuddepeHnmnansabie ypaBHEHUS, TOMYCKAOIINE TOHIKEHUE TTOPSIKA

60. ®opMyItbl KOMOMHATOPHUKHU

61. Knnaccuyeckoe 1 reOMEeTpUIECcKOe ONpeIeTICHUE BEPOSITHOCTH

62. TeopeMbl CII0KECHHUSI U YMHOXKCHUSI BEPOSTHOCTEH

63. ®opmyia mosHOM BeposSTHOCTH, popmyra belieca

64. JluckpeTHbIe CIy4aliHbIe BEJIMYMHBI, OCHOBHBIE 3aKOHBI paclpeIeICHuUs

65. HenpepbiBHBIC CiTydaiiHbIe BETHYNHBI, OCHOBHBIC 3aKOHBI PACIIPEICICHUS

66. MaTtemaTHuecKoe OKUAaHUE, TUCTICPCHS, CPEIHEKBAIPATUICCKOE OTKIOHEHHE C.B.

BUJIETBI K O9K3AMEHY 1 cemectp

CeBepo-OceTuHckuii rocygapcTBeHHblN yHuBepcuteT nMenu K.JI.Xeraryposa
JlucuumnuHa mamemamuxa

DaKynbpTeT XUMHUH, OMOIOTUN ¥ OMOTEXHOJIOTHH

Kypce 1

Buier Nel
1. PaccrostHue Mexay IByMsl TOUKaMH Ha TUIOCKOCTH.
2. Touku s3xcTpemyma. MIHTEpBabl MOHOTOHHOCTH.

01
2 3
3. Haiitu npoussenenue matpuny, A=|1 0 ,B= Lo
3 2
2
. XS =3x+2
4. Haiitu npenen: I|m2—+;
oL XS+ X—2
3aB. kadeapoil MaTeMaTHUECKOro aHAJIN3a A.T'. Kycpaes

CeBepo-OceTuHcknii rocygapcTBeHHbIN yHuBepcuteT nMenu K.JI.Xeraryposa
Jucuyuiumna mamemamuxa

dakynbTeT XUMUH, OMOIOTUN ¥ OMOTEXHOJIOTHH

Kypc 1

Bunaer Ne2

1. JleneHue OTPE3KOB B JaHHOM OTHOLICHHH.
2. CgoiicTBa HEOMPEAETEHHOTO UHTETpaa.

3. YHpOCTI/ITB W BBIYUCIIUTD OIIPEACITIUTEIID



2 -1 3
A=|1 4 1
-1 2 0

4. Haiiti HauGoMIBIIIEE U HAMMEHbIICE 3HAYCHHS GYHKIHMH Y = 3X — X° —1Ha oTpeske [— 2;4]

3aB. kaenpoit MaTeMaTHYECKOTO aHAIHM3a A.T'. KycpaeB

CeBepo-OceTuHckuii rocygapcTBeHHbIN yHuBepcuteT nMenu K.JI.Xeraryposa
JlMcuuIianHa Mamemamuxa

DaKynbpTeT XUMUH, OMOIOTUU ¥ OMOTEXHOJIOTHH

Kypce 1

Buier Nel

1. TlepBooOpa3nas pynkuus. Heonpenenenusiii unterpai. CBoicTBa.
2. 3HaKoYepeayIONTUECs PSIbI.

1
3. Beruuciure onpeneneHHbIA HHTETpA J.(eZX +e* )dX
0

3aB. kadeapoil MaTeMaTHUECKOr0 aHAJIN3a A.T'. Kycpaes

CeBepo-OceTuHcknii rocygapcTBeHHbIN yHuBepcuteT nMenu K.JI.Xeraryposa
Jucuuiumba mamemamuxa

dakynbTeT XUMHUH, OMOJIOTUU ¥ OMOTEXHOJIOTHH

Kypce 1

Buaer Ne2

1. CnocoObl MHTETPUPOBAHHUS.
2. CBoiicTBa HEOIpeIeIEHHOTO HHTErpaa.



T

2
3. Beruucnure onpeneneHHbIN HHTETpa Isin 2xdx
a

3
3aB. kaenpoit MaTeMaTHYECKOTO aHAIHM3a A.I'. KycpaeB

OIIeHI/IBaHHe YCTHOT0 OTBE€TA CTYACHTA HA 3auere/IK3aMeHe

Xapaxkmepucmuka omeema oannvl
Jlan TmoONHBINA, pa3BEepHYTbII OTBET Ha IOCTaBlIeHHBIH Bompoc. OTBer
dbopmynupyercs B TEPMHUHAX HAYKH, W3JIOKCH JIMTEPATYPHBIM S3BIKOM, JioruueH, | 46-50
JIOKa3aTeJIeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIIMIO CTYACHTA.

JlaH TIONHBINA, pa3BEpHYTHIM OTBET HA IMOCTABJIEHHBIA Bompoc. OTBET H3JI0KEH
JUTEPATYPHBIM SI3BIKOM B TEPMHHAX HAayKW. MoOTryT OBITh JIOMYIIEHBI HEJOYETHI B
OTIpe/IeTICHUN TOHSATUHM, HUCIPABICHHBIE CTYIEHTOM CaMOCTOSATEIbHO B MpOIECcCe
OTBETA.

JlaH TONHBIA, pa3BepHYTHI OTBET HAa IMOCTABJICHHBIM BOMPOC, MOKa3aHO yMEHHE
BBIJIEJIUTH CYLLIECTBEHHBIE U HECYILIECTBEHHBIE MPU3HAKH, IPUUUHHO-CIIEICTBEHHBIE
cBs3u. OTBET YETKO CTPYKTYpUPOBaH, JIOTHMYEH, HM3J0XEH B TepMUHAX Hayku. | 36-40
OpHako JOMYILEHbl HE3HAUUTENbHbIE OMIMOKM WM HEJOYEThl, HCIpPABICHHbIC
CTYJICHTOM C MIOMOIIIbIO «HABOJSIINX» BOMPOCOB MPENoJaBaTes.

JlaH TONMHBIM, HO HEIOCTaTOYHO IIOCIIEOBATEIbHBIM OTBET HAa MOCTaBICHHBIN
BOIIPOC, HO TpU OTOM I[IOKA3aHO YMEHHUE BBIJCIUTH CYILECTBEHHbIE U
HECYIIECTBEHHbIC MPU3HAKU U MPUUYMHHO-CIeACTBeHHbIe cBsa3u. OtBer noruueH u | 31-35
U3JI0’KEH B TEPMHUHAX HayKu. Moryt ObITh JomnyIieHbl 1—2 omuOKu B ONpeeIeHuN
OCHOBHBIX NOHSTUN, KOTOPBIE CTYICHT 3aTPYyIHAETCS UCHPABUTh CAMOCTOSITENILHO.
JlaH HeNOCTaTOYHO MOJIHBIM M HEIOCTaTOYHO pa3BepHYThIM OoTBeT. CTyHEHT He
CIOCOOEH CaMOCTOSATENBHO BBIIETIUTDH CYIIECTBEHHbIE U HECYIIIECTBEHHbIE MPU3HAKU
W TPUYUHHO-CIEACTBEHHbIE  CBsi3W. CTyIEeHT MOXeT KOHKpeTH3HpoBarth | 26-30
0000I1IeHHbIE 3HAHMS, J0Ka3aB Ha MPHUMEPAaX MX OCHOBHBIE MOJOXEHUS TOJBKO C
MTOMOMIBI0 Ipenoasarens. PeueBoe odopmiaeHne TpedyeT nonpaBoK, KOPPEKIHH.
JlaH HEMNOJIHBIM OTBET, JIOTUKA M IIOCJIENOBAaTEIBHOCTh H3JIOKEHHS HMEIOT
CYLIECTBEHHbIE HapylieHus. JlomyiieHsl rpyOble OIIMOKM TpU ONpeAeseHUU
CYIIHOCTH PAcKpbIBa€MbIX NOHATHH, TEOpuH, SBICHUHN, BCIEICTBHE HETOHMMAaHUS
CTYJEHTOM HX CYIIECTBEHHBIX M HECYILIECTBEHHBIX IPU3HAKOB U CBsizel. B oTBeTe
OTCYTCTBYIOT BBIBOJIbI. YMEHHUE PACKPBITh KOHKPETHBIE MPOSBICHUS 0OO0OIIEHHBIX
3HaHUH He noka3aHo. PeueBoe oopmiieHne TpedyeT nonpaBoK, KOPPEKIUH.

JlaH HemoJHBIA OTBET, MPEJCTABIAIOIINNA cO00M pa3po3HEHHbIE 3HAHUS MO TEMe
BOIIpOCAa C CYIIECTBEHHbIMM oOUIMOKamMu B ompeneneHusx. llpucyrcrByror
(parMeHTapHOCTb, HEIOTHYHOCTh U3/10KeHUsA. CTY/IEHT HE OCO3HAET CBA3b JAHHOTO
MOHATHSI, TEOPHUM, SIBICHUS C JPYIMMH OOBEKTaMH AUCHMILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKpETH3allus M JI0Ka3aTeIbHOCTh W3JI0KEHUs. Peub HerpamorHas.
JlomoHUTENbHBIE M YTOYHSIONIME BONPOCHI IMpernojaBaTelis HE MPUBOAIT K
KOPPEKIIMH OTBETA CTYAECHTA HE TOJBKO Ha MOCTaBJICHHBIN BOIIPOC, HO U HA ApyTUe
BONPOCHI JUCIHUIUINHBL.

He nonyuyens! oTBeTsl 0 6a30BBIM BONPOCAM TUCHUTUIMHEIL. 0

41-45

21-25

1-20

PesynpTHpyromias omeHka onpeaensieTcss B COOTBETCTBUU ¢ [lonoxenneM o 6aIbHO-pEUTUHTOBOM
CHCTEME OLIEHKHU 3HaHUU CTYIEHTOB.



Tunosbie 32JaHUA 1JIA NPAKTHYECKUX 3AHATHI

Tema Nel. MaTpuubl. Onepanun Hag marpunamu. Onpeneaurenn. OopaTHas MaTpuia.
CucreMbl JIMHEHHBIX YPABHEHHUI ajire0panvecKux ypaBHeHuUil

1.HaiiTn nHeiiHble KOMOMHAIIUM MATPHUIL

2 -1 2
A-XE, A=]|5 =3 3 |.
-1 0 -2
2 -1 0 3 1 2
44A-5B, A=] 3 4 -2}),B=|-21 3|].
-3 1 5 0 2 -4
7T -2 3 -4 2 -1 -3 1
3A+4B, A=] 0 2 1 -1}),B=1[7 -1 0 4].
-5 3 2 0 8 -2 1 5
2. Haiitu npousBenenue matpun AB u BA, eciiu OHU cyliecTByOT

a=(3 5 2=(4 %)

3. IIpuBecTH K CTYNIEeHYATOMY BUAY MaTPUIbI

2 3 -2
3 1 1.
1 5 -5

(1 -3 1 13

3 1 -7 9
-1 2 0 -10
\2 1 -5 5
1111 1 7
3211 -3 -2
0122 6 23
\5 4 3 3 -1 12

4. BeruncauThb onpeneauTes



1 2
-3 _4" 1 2 3

4 5 6
T xzy 78 9
1oy 3 2 -1
cosyp sing -2 2 3|
—sing cose| 4 2 -3

5. HaiiTu panr MaTpuibl

Lt

1 1 3 -7 1

2 -1 1 6 —4i.

-1 2 -1 -10 5
6.HaiiTu o0OpaTHy0 MaTpuy

(1/3 2/3 2/3)
2/3 1/3 -2/3]).
2/3 -2/3 1/3
2 -3 1

(4 - 2).

5 -7 3

1 23

45 6).

(7 8 9)

7. UccsienoBaTh CHCTEMbI JIMHEHHBIX YPABHEHM, 1151 COBMECTHBIX CHCTEM HAWTH 0011ee U
O/THO YaCTHOE peleHust

— D
QS = b
= L2
— -

Ty — Iy = 2z, + 2z, = (.

{:r1+:vz—3 {$1+32=31

T — 22 =1, Iy + T2+ T3 =3,
21 — 222 = 2. 2z + 22 + 223 = 6.

1+ 22+ 123 =3, 3:c—y+2z=0,
22, — 23+ 23 =2, dr —3y+32=0,
T, + dzo + 2x5 = 5. z+3y=0.

{1‘1+:r2—:1:3=0, 47 -3y +2z2=9,

8z, + 3xy — 613 = 0, 2x + by — 3z = 4,
4z) —x9 + 323 = 0. 5¢ 4+ 6y — 2z = 18.



7.Pemiuth cucTeMy JIMHEHHBIX ajire0pandecKux ypaBHeHUH ucnoab3ys gopmyasl Kpamepa

{ N Viz 4+ 2z =11,
22, + 22 = —5. dzy — \/53_2 = 0

{2az —3by = 0, 0zt by = fu,

3azx — 6by = ab. ez +dy = fo.
r+2y+32=35, 2z, — 30+ 3= 7,
4r + 5y + 6z = 8, x +2ry - 33 = 14,
Tr + 8y =2. —x; — I3+ 5ry = —18.
2r1+ a9 — z3= 3, T+ 2x9+3r3 = 3,
) + 3z2 + 2253 = —1, 2z) + 6xp +4x3 = 6,
T+ %o = 5. 3z + 10x9 + 83 = 21.

8.PemuuTh cucremy JIMHEHHBIX ajiredpandyecKux ypaBHeHuii meroaom ["aycca

21— 20— X3+ 3x4= 5
dry + To + 23+ 214 = 13;
Te1 + 4z + 323 + x4 = 215
2x1 + 5x5 + 3z3 — 4x4 = 3.

3z1 + 229 — 23+ 214 = -3
—x1 — 319 + 24 = -3;
Y —dzs3+ 9= 0
T, — I3 +3z3+3z4= 6.

Tema 2. MHuozkecTBa. Ync10BBIE TOCIET0BATEILHOCTH.
1.Hanucaths mocjie1oBaTeJLHOCTH

n noo, (=1)"n

1) z,, = ) a, = — s 3z, = :
) Zn n+ 1 ) Tn n—+ 1 3) n n+1"
8cosn(mw/2) 2n 4 (—1)™
NVNopy —m—rro- - By, —m— -
) Ly n—|—_1 3 )) Ly . X

6) ¥, =27 "acosnr.

2.Hanucarts dopmy.ry 00111€ero 4eHa mocjae10BaTe1bHOCTEeN



34" 56’ 78" 910 '
RN TN
D FeoTe D T
R T P O O T

3.Haiitu npeaes nmocjaeaoBaTeJIbHOCTH

1) lim y/5n; 2) lim y/nd; 3) lim Y/ 9n;
e+ oo fl=+co Ner oo

4) lim /7 ; 5) lim %€a”,
Moo N+ n

Tema3. ®yukuuu. [pexen pynkuum.
1. HaiiTu o0JacThb onpeneneHust pyHKIMi

flz) =ctgz.

f(z) = arccos 3z.

f@)=vVz+5—-+/-8—1z.
f(a) = oz,
fl@)=v1—z2 -arctg%.

2. HaiiTn MHOKeCcTBA 3HAYEHUI (PYHKIIHIA.

flz) = 612—21'—3.

f(z) =sinx - cost.

3. BbisicHUTDH Kakas u3 cieayomux GyHKIHii YeTHbIEe, 2 KAKHe HeYeTHbIe



1) y(e) = 2,
) =

2) y(=z |w+1| |z - 1f;
3) ‘p(t) = |t - 2'1
4) z(y) = lnys,
npu x = 0,
5) (=) = {a: npu < 0;
t2 npnt>0,
6) f(t) = { 2 npmt <0

1 )

7) ha) = %ﬁf—a

4. BbISICHUTH KaKue U3 cJaeAyommux (pyHKIU nepuoanyecKue

1) y =Infz;
2) y = |cosz|;
3)y =10

_ _ sinbz
Yy= cosdr — 2°

5. Ilocrpours rpadpukn pyHKUMIA.

y =Inz?
_zx—=2

Y= +3

Yy = cosecT

y=2x- sinz.
y=lz+1+|z-2|.

_ 4z 45
Y=oy 1"

6. Kakue u3 ciaenyomux pyHKIuii MOHOTOHHbIE WJIM OTPAaHNMYEHHbIE

y—2“'”2 y=vz -2
| y=1 -2,
y==.
={—3 mpH z < 0,
y:?’f:ls. y r npu gz > 0.

7. Bbryucauthb npenesbl GyHKIHUIA



lim +/4dr —1.
t—2,56

lim (z2-+ 1 —-3).
S, 1 zt
2

ot —2x+1
R
lim z® ~ 3% + :cz.
0 5 4+ 2z

Yim (z +a)® — 23
1—0 a )

lim @—_2
453~z +4
lim VEESEY =2
r—=v3 \/w2+ -3

lim L —=_

y—)l\/v—].
L7 — 2? +3£E—1
zil»n;o ].OI +zz

lim (vz?* +4 - 10z).

I——00

3r—1
£%2z+5

t—=-1 z+5
lim 31’2j:5.7:—-2
3z—-1 ~

1
Ty

. 1 4
31:1—%(:8—2 :c5—=4)'
3
+4y -5
yl—%y +2y —y—2
z? — 8z
11513%31/:.:+ -3
1im4\1$+2_$_

h—0

lim YLltt=—1
T

t—0

lim 5z — 22 +3
T—r0o0 r — 3:17 ’

8. HaiiTu npeeJibl, 3aMeHsIA 0eCKOHEYHO MaJjible IKBUBAJIEHTHBIMHU

2
01n§1+:c !_
z—

tg“ 8x

T - arcsiny/x
lim 4

250 arctg®/? 2z

liy Y1+e2~1

30 1 —cosz

9. BbruucauThb npeaesabl GyHKIHH

lim (x* +2x—3)?

ix -2

lim In(1-3x) lim tgx —tg2

. X2
. [sin2x
lim| =
x=0\ sin 3X

im
>3 X3 4 4x* +3x 16 x — 4" 0 Bx+4 -2 =2sinin(x 1)’

I|m(cos\/—)X

Tema 4. IlponzBoanas pynkuun. AuddepeHunpoBanue pa3inyHbIX BUAOB PYHKINH.
IIpousBoanbie BoiciInX NOopsaakoB. {updepenunan pynxuun. Ucciaenosanne GyHKumi.

1. Ucxoas u3 onpeeieHusi MPOU3BOIHOM, HaliTH f '(0) .



. .3
- 0:
F(x) = sin(xsin X),x;t ;

0,x=0.
2. CocTaBUTH YPAaBHEHHE HOPMAJIM ¥ YPABHEHHE KacaTeJIbHOH K JaHHOW KPHUBOM B TOUKeE C

abcumccoi X .

y=X-xX =-1

3. HaliTnu npou3BOAHYIO.

X2 2 Vi+x2 -1
y=——— y=In"(l+cosx), y=arctg———.
24/1-3x* X
1 1 cos®20x 3
=X+ —In(1+¢*). y=ctg(cos5) —————. y=x""".
Y 1+ ( ). y=ctg( ) 40 sin40x y

eX

4. HaiiTu MpoU3BOAHYIO Y, .

X =+1-12,
y=tgv1l+t.

5. Haiitu npou3BoHyI0 N -ro nopsjaka.
y=a™

6. HaiiTn npou3BogHY10 4-10 NopsaKa.
y=(2x*-7)In(x-1).

7. Haiitn nnddepenuuan dy :
y = xarcsin(1/x) + In‘x+\/x2 —1‘, x> 0.

8. BoIYMCIUTH NPUOJIHIKEHHO ¢ TOMONILI0 T depeHuaia.
y= Ix, x=1,76.

9. HaiiTu npeesbl Hcnoib3ys npasujio Jlonurasus

lim 292741

g 2

e—1 2% — 4z + 3

lim ef —e™%

z—0 sin2zx
1,3

Iim _3_3 — 1
z—0 sSIn” I

lim lo_ng:.

T
400

lim z - sin —1-.
Tr—o0 T

lim zlnctg z.
z—0



10.ITpoBecTH MoIHOM Uccaen0BaHNe PYHKIUN U MOCTPOUTH rpadpuk GyHKumumn

y = et
_ _x?
y=1_ =
1
y=z+ .
y= B+
r—2

Tema 5. Heonpexaesennblii uHTerpai. UHTerpupoBaHue panMoHAJIbHBIX, HPPALMOHAJBHBIX
TPUTOHOMETPHYECKUX (PYHKIUIM.

1. HaiiTu uHTErpanbl UCMOJB3YSl COOTBETCTBYIOIIYIO MOJICTAHOBKY

fcos(Ga: + 1)dz.

4z

cos” x

f z°dx )
Vvab+7

f 2z + 3)dzx
—Q—L,( .

¢ +3z-1)

e
/lnfﬁd&:'

2. Haiitu unTerpasl, MpeIBapuTeNIbHO MpeoOpa3oBaB MOBIHTErPATHHOE BhIPAKECHHE

[ Jtlde
2+ 10

r+8
fzz+3dm'

1— 6z
fia:+ 1z — lidm'

3. HaiiTi uaTETpaNBl, HCIIONB3YSI METO]] HHTETPHUPOBAHUS IO YaCTSIM

[zlna:da:.
fa;-sh5:cd;g_ f(2:r:+3)-cosmd:r:.
fa:2 Inz dzx. /E_scfl)l%a;:ﬁ

f:c3e“” dr. f(:l:2 —dz 4+ 1)e~®dx.

4. Haiitu uHTErpaNbI



& %

f 11dz _ﬁdz—
&+27° +10+29

/ (z +6) dx f dr —1)dz

2 -2z + 17

“4+z+1°

e [z
[:B:(\/?;E;xdz' fm_“’j%_
flff/wr? fl—mf/% '

dx
coszT’

dz
5+4sing’

dx
25inw—c05$+5'

/5sm a:—3cos z+4

1. Breruuciaurs

g2

/2 5% dz.

o
2I+2da:
1/

CAD
E'-I

S
8
T"
[ 3]

sin’ z - cos* z dx.

sinx - sin 3z dzx.

cos ¢ - cos 3z dx.

S L L

ctg® x dx.

Tema 6. OmnpeneieHHBIH HHTErPaJ

f(cos3 T — % cos z)dzx.
0

2

tg® rdz.

*I*‘\mla

1 3
/\/41--2@:. fl—cosﬁ:r:
i 6

3 J L

I In® 2

i[_z_x +z f 3z dz.
1
5, ;

+ —
fﬂ;_zdw a.rctz mdx
3
3

f
2[-35:-:"——1—(1:5. [

:_21



2. HaiiTu uHTerpasibl, HCIOIb3YsI METO/ MHTEIPUPOBAHUS IO YACTIM

0 z i
et dx. f In(z? + 4) dz. / zcos? T dg.
-1 o 0
h 0
j‘ln3m dz. / 922 In(x + 2) dz. f
1 z -1 0

3.Boruncnuts miomanan GuUryp, orpaHuYeHHbIX JIMHUASIMU

y=—a% y=—9z.
y=arceosz, z=—-1,z=0,y=0.
y=tg’z,z=54,y=0.

x = 2+ Jcost,
y=3+251nt. T=3(l+Sm<p)

{ T =5cosy.

4. BbIYMCINUTH IJTUHBI IyT KPUBBIX

z =cost+tsint
i " ort=0pot=n/4.
y =sint — tcost

z =4(t—-sint), o
St &
y = 4(1 ~ cost), 2 3
- e — _x
y=1In P orx=0moz= 6"
¥ = vz —1 or rourn A(1;0) no Toukm B(2;1).

y=In(1-2%)orz=0n0z= 3

5. Bemuuciurs 00beM TEIA

z=9-z2—y% z=0.
22 +y?=9,y+2=3,2=0.
y=22,2=0,2+y=6.

Tema 6. {uddepeHunanbHbie YPABHEHUSA

1. ITponHTerpHpy¥iTe MU GEpeHITHaIbHbIC YPAaBHEHHS C Pa3AeSIOMNMUCS TepeMeHHbIMI. Ecii TaHbl HagaabHbIe

ycCioBus, Haﬁ)IHTe YaCTHBIC PCIICHUA:



y'e® = 2y. (22 4 )y =2y + 1.
y'va? 4+ 22 =y. (1+ 22y’ +1+y2=0.

2.Pemmuth muddepenmanbabie ypaBHEHUS

yy' =2y — x.
ds_s t
dt t s .
2 e’
v+ =
T

3.HaiiTi uHTErpUpYyIONIINE MHOKUTEIN U PELUIUTH YPABHEHUS

y*de + (yz — 1) dy = 0.

(2% — 3y?) da + 22y dy = 0.

(sinx 4+ e¥) dx + cosz dy = 0.

(zsiny +y)de + (22 cosy +xlnz) dy = 0.

Tema 8. Teopusi BepositHocTH U MaT. CTaTHCTHKA

1. Tlpu mepeBo3ke sIIMKa, B KOTOPOM COJAEPKAIUCH 25 cTaHnapTHas U 12 HecTaHIapTHBIX
JleTaneu, yrepsHa OJHAa JeTalb, HEW3BeCTHa Kakasd. Haynady w3BiedeHHas W3 sAIIMKa
JeTaib OKa3ajoch HecTaHaapTHoil. Haiitm BeposTHOCTH TOro, uyto ObUIa yTEpsHA
HECTaHJapTHAsI 1€Tallb.

2. HaiiTu maTematuyeckoe 0XKHuIaHUE AUCKPETHOM CITyJailHON BETHMUHHBI

X 4 7 8
P 04 04 02
3. Haiiti nqucniepcuto cirydaifHON BeTMYMHBI, 3HAS 3aKOH €€ paclpeieIeHus
X 01 2 10 20
P 04 02 015 0,25
4. B uexe pabotaroT 7 MyxuuH U 5 xkeHUMH. [1o TabenbHbIM HOMEpaM Hayaady OToOpaHbl 8
yenoBeK. HailTu BEpOSATHOCTB TOTO, UTO CPEAN HUX OKAXKYTCS 4 KEHIIUHBI.
5. Jucnepcust cnyuaiiHoit BenmumumHbl D(X)=6,25. Haiitu cpenHee KBaapaTHYeCKOE
OTKJIOHEHHE.



IIpuMepHbIe 3aJaHKs A/ KOHTPOJIBHBIX paGoT

KonTtpoabsnas pabora Nel.

AHaJINTHYECKAS TeOMeTPHS.
Bapuanr 1.

1. Jlns mpsMoil Ha IUIOCKOCTH, 3aJaHHOM OOIIMM YypaBHEHHEM, BBINHCATh 3HAYCHHE
yriaoBoro kodddumnuenra. CocTaBUTh ypaBHEHUE NPSIMOU, NapauIeTbHOM TaHHOW M MPOXOISIIeH
yepe3 Touky A. Haiitu yrioBoit koadduiueHT npsaMbIX, MepHeHAUKYISPHBIX JaHHOM, U COCTaBUTh
ypaBHEHUE TNPSIMOM, MEPHEHAMKYJISIPHONM JaHHOW M Mpoxojsiiedl uepe3 Touky B. 3amucarb
ypaBHeHUe nipsamoii (AB):

4x -2y —-5=0, A(1;-2), B(3;7)

2. J_IaHBI BEPUIMHBI TPECYTOJIbHHUKA C KOOpJAWHATaAMU:
(115)1 (-2a-3) u (53 1)
Haiitu YPaBHECHUA BbBICOTHI 1 MEAHWAHBI 9TOTO TPEYI'OJIbHUKA.

3. Jlns npsiMbIX:

x—2y+5=0m

S5x—3y+1=0

OIIPEJICTINTh X B3aMMHOE PaCIIOJIOKEHHE.

Bapuanr 2.

1. Jlns mpsMoil Ha TJIOCKOCTH, 3aJaHHON OOIIMM YpaBHEHHEM, BBINHCATH 3HAYCHHE
yrioBoro kodddunuenta. CocTaBUTh ypaBHEHUE MPSMOM, MapauieTbHON JaHHOW W MPOXOISIICH
yepe3 Touky A. Haiftu yrinoBoit ko duiueHT npsaMbIX, MepneHAUKYISIPHBIX JaHHOM, B COCTaBUTh
ypaBHEHUE TIPSIMOM, TEPHEHAMKYISIPHON MaHHOW M MpoXojsiieil uepe3 Touky B. 3amwmcarts
ypaBHeHHe npsaMoii (AB):

AX+ 2y +5=0,A(-1;2), B(3;5)

2. I[aHBI BCPIIHHBI TPCYT'OJIbHUKA C KOOPpAWHATAMMU:
(21-2)! (3a_1) A (33 0)
Haiitu YpaBHCHUA BBICOTBI U MCAUAHBI 3TOT'0 TPCYT'OJIbHUKA.

3. Jlns npsIMBbIX:

2x+3y+3=0 "

2x—-1y+0=0

OIIPEJIETNTh UX B3aMMHOE PAaCIIOIOKEHHE.

KourtpoJsbHas padora Ne2.

DJIeMeHThI JINHeHOH aJredpbl.



Bapuanr 1.

1. BerYuciuTh OnpeaenuTeNb:

= B =

111
01 1
1 0 1f
110

2. Pemiuth cuctemy ypaBHeHui MetoqjoM Kpamepa, 'aycca 1 MaTpUYHBIM METOIOM:

2X) — X9 —X3 =4
3X1+4X2 —2X3 =11
3X1—2X2 +4X3 =11

Bapuanr 2.

1. Beruuciuts OIIPCACIINTCIIb:

!
o © w w

1 2 4
-10 4
1-20 4
-1 -2 0
2. Pemuth cuctemy ypaBHeHUI MeTojoM Kpamepa, 'aycca 1 MaTpUIHBIM METOIOM:

2X1+X2—X3 =5
X| +2X9 —2X3 =4
—2X1+X2+X3:—3

KonTpoubnas padora Ne3.

BBenenue B anaaus.

Bapmuanr 1.

72X _ 53X
Mel. lim :
x-0 2X — arctg 3x



2

2005 X _1
N2, lim ———.
7 Insinx
2

V114 2x -3

MNe3. lm ————.
X—4 \/;._.2

Ne4. lim ) 2
x>-1 X" +4x° -5

Bapuanr 2.

(x? +3x +2)?

Nel. lim 2 5 .
X>-1X" 4+ 2X° =X =2
M2, lim yx—1
B .x—ﬂ3/X2__1'
.1+ cos3x
x—=>7 SIN“ 7X
3x —2X
) —e
Ne4. lim

x—0 2arcsinX —sin x

(x® —2x-1)(x +1)

KonTtpoabnas pa6ora Ne4.

JAudpepennuaibHoe HCUHCTCHUE.

Bapuanr 1.

Brruncnute IMPOU3BOAHYIO

tg?x

X3

Nel. y =

Ne2. y =log,(In* x).
No3. y:(cosx)e4.

Ned. y =arctg (¥ x + 2).

Nes, Y = X - 3305
o6, Y 2 +arcsinx - x2
00. = .
N1+ %3
Bapmuanr 2.

Brrunciaurts IMPONU3BOAHYIO

Nel. y =ctg®x - arctg *x.



COS2X + X

M2y ==

M3,y = (In3x)2einx.

Ned. y =3/ x+/x° +1.

Nos. y =47IX,

Ne6. y =1g5x - (1+arcsinx).



Bapuanr 1.

Haiitu unterpasnisi:

1.

-1+In(x—1)dx.
Xx—-1
3
'X2+1dx.
Y x% =X
5x —x* +4x% +8
3 dx.
X° —8
2
-C?SGXdX
Y sin© x
_'sin 2 xcos? xdx.

KonTtpoabHnas padora NeS.

HNHTerpajbHoe HCHHCIICHUE.

2. [ x*arctgxdx.
X3 +6x% +13x+9
4. 5 dx
T (x+1)(x+2)
- dx
TxUx2+x-1
=3
g [N X 4y
* 4+ Ccos X

10. jcos2 xsin 3 xdx.

11. BbluMcantb naowaab Gurypbl, orpaHUYEHHON TNHUAMM, 3aA4aHHbIMU YPABHEHUAMMU:

x=+¢e"-1, x=0, y=In2.

Bapuanr 2

Haiitu nHTErpasr:

L j4arctgx — X

dx.

1+ X2
I 7X+12
(

x—1)3x+1)
Ax? —-5x+9

Y (X2 —4x+13)(x +1)

-sin 3 x

’ cos° X

- 2+ COS X

sin X

dx.

dx

dx

2. [(4—-3x)e™ dx.

. 3x+1

4, > dx.
" (x+3)*(x-5)

6 dx

CUx24x=x2

8. _'cos Xcos” 3xdx.

dx

10. .

Isinzxcos“x

11. Bblumcantb nnowaab Gurypbl, orpaHNYeHHON NMHUAMM, 3a4aHHbIMWN YPaBHEHUAMMU:



y=xv9-x*, y=0 0<x<3.

Cnucok TeM U1l TBOpUYeCKuX pedeparos:

. Maremarnueckue Cy ACHUS U YMO3AKIIIOUEHUS.
. 'eometpus JlobaueBcKoro.

. Mcropust MaTeMaTUKH.

. 3ameyaresbHble KPUBBIE B MATEMAaTHKE.

. Marematuku smoxu Bo3poxaeHus.

. O HeoOBIYHOCTHU TTyTEH PA3BUTHS MATEMATUKH.

. Maremaruka 16 Beka: JItol1 U OTKPBITHS.

. 30JI0TOE ceueHHE B mpupoac U NCKYCCTBC.

© 00 N O O A W DN P

. Benukue 3aaum 1peBHOCTH.

MeTtognuyecKkue peKOMEHAAUN 10 HANTMCAHUIO pedepaToB.

Pedpepar — mnucbmeHHas paboTa MO OmpeAeNeHHOW Hay4HOW mpolieme, KpaTkoe
U3JIO’KEHUE COJIEpP)KaHUs HAYYHOTO TpyJa WIM HaydHOH mpoOnembl. OH sBIsieTCS AEHCTBEHHOU
bopMOiIl caMOCTOSITENBHOTO HCCIEIOBAHUS HAyYHBIX MPOOJEM Ha OCHOBE HM3YyUEHHS TEKCTOB,
CIIEIMATILHON JUTEpAaTyphl, a TakK€ Ha OCHOBE JMYHBIX HAOJIOJEHUN, HCCICIOBAaHUN U
npakTUYeckoro omeitTa. Pedepar momoraer BbIpaOOTaTh HABBIKM U TMPUEMBI CAMOCTOSATEIHLHOTO
HAy4YHOT'O TIOMCKA, TPAMOTHOTO M JIOTUYECKOTO M3JIOKEHUS M30paHHON MPOOJIEMBI M CITIOCOOCTBYET
MPUOOIIEHUIO CTYJICHTOB K HAyYHOU JESITEIIbHOCTH.

[TocnegoBarenbHOCTH PaOOTHI:

1. Bei0op Tembl uccnenoBanus. Tema pedepara BEIOMpPAETCs CTYAEHTOM Ha OCHOBE €ro0
HAY4YHOTO MHTepeca. Takke NOMOIIb B BBIOOpPE TEMBI MOXKET OKa3aTh MPEroiaBaTelb.
2. [InanupoBanue wuccnenoBaHus. Bxirodaer cocTaBlIeHME KaJEHAAPHOIO IIJIaHa

HAY4YHOTO MCCIIEIOBaHMs M IUIaHa IpeznonaraeMoro pegepara. KanenaapHsiil 1an uccieoBaHus
BKJIFOYAET CIEAYIOIINE 3JIEMEHTHI: BbIOOp W (QopMylHpoBaHUE MPoOJIEMBbI, pa3paboTKa IIaHa
WCCIIIOBAHMS U TIPEBAPUTEIILHOTO TIaHa pedepara; cOop W M3ydeHHE MCXOAHOTO MaTepuaa,
MOMCK JIUTEpaTyphl; aHAIW3 COOpaHHOrO MaTepuana, TeopeTHdYecKas pa3pabdoTka MpOoOJIEeMbI;
cooOImeHne O TIpeABApUTENBHBIX pe3ylbTaTax WCCICIOBAHUS; JIHTEpaTypHOe odopmMieHne
UCCIIEI0BATEILCKON IPOOIIeMbl; 00CYXIeHHE PabOoThI (Ha CEMHHApE U T. I1.).

[Inan pedepara xapakTepusyer ero cojepxaHue U CTpykTypy. OH OJKEH BKIIIOYATh B
ce0si: BBeJEHHME, TIJe OOOCHOBBIBACTCS AKTYaJIbHOCTh MPOOJEMBI, CTaBATCS IeNb W 3aJaud
UCCIICIOBaHMS; OCHOBHAsI 4acTh, B KOTOPOM PACKPBIBAETCS COJEpKaHUE MPOOIEMBI; 3aKII0YCHHUE,
r71e 0000IIAIOTCS BBIBOJIBI ITO TEME U JAFOTCS TPAKTUIECKAE PEKOMEH/TAITHH.



3. [Touck wu wusydeHue nutTeparypbl. JIisi BBIIBIGHHUS HEOOXOIUMOW JIUTEPATYypPHI
cienyeT oOpaTtuthes B OMOIMOTEKY WM K mpernogaBaremto. [logoOpanHyio auTeparypy cienyer
3auxcuposars cornacao 'OCT no GubnrorpaduueckoMy ONUCaHUIO TPOU3BEACHUH MEYaTH.

s pa3paboTku pedepara AOCTATOYHO H3ydeHUE 4-5 BOKHEHIIMX cTaTed 1Mo m30paHHOM
npoOiieme. Ilpu wu3ydeHWM IUTEpaTypbl HEOOXOAMMO BHIOMpATh MaTepuall, HE TOJIBKO
MOJTBEP K IAIOLIUH MO3ULINUIO aBTOpa pedepara, HO U MaTepHall i MOJIEMUKH.

4.00pabotka Marepuana. I[Ipu 00paboTKe IMOIYYEHHOTO MaTepHaia aBTOp JOJIKEH:
CUCTEeMaTHU3UPOBaTh €ro IO pasleiaM; BBIBUHYTh M OOOCHOBATb CBOM THIIOTE3bI; OMPEICIIUTh
CBOIO IO3UIMIO, TOUKY 3PEHHUS MO paccMaTpuBaeMoi MpobdiieMe; YTOYHUTh 00BEM U COJIepiKaHue
MOHITHIA, KOTOPBIMU TIPUXOTUTCS ONEPUPOBATH TMpH pa3paboTKe TeMbl; CcHOpMYITHPOBATH
OTIpENIeJICHUs] U OCHOBHBIE BBIBOJIBI, XapaKTEPHU3YIOUIHE Pe3yIbTaThl UCCIEAOBAHMS; OKOHYATEIHHO
YTOYHHUTH CTPYKTYPY pedepara.

5. Odopmiienue pedepara. [Ipu opopmiiennn pedepara peKOMEHIYETCS TPUIEPKUBATHCS
cnenyromux npasuwi: CienyeT mucarh JIMIIb TO, Y4eM aBTOP XOYET BBIPA3UTh CYIIHOCThH NMPOOJIEMBbI,
ee soruky; Ilucarb cTporo mocinegoBarenbHO, JOTHYHO, AOKa3aTeNbHO (MO CXeme: Te3Uuc —
obocHoBaHue — BbIBO); [Tucatsh sipko, 00paszHo, )KUBO, HE TOJIBKO BCKPBIBAasl HCTHHY, HO U OTpa)as
CBOIO TO3MIIMIO, TpONaraHaupys IOJy4YeHHbIE pe3ynbTaThl; llucath OCMBICIEHHO, cOOOas
npaBuiIa TPaMMAaTUKH, HE 3JI0YIIOTPEeOIsisi HAyKOOOPa3HBIMU BBIPAKEHUSIMH.

Pedepar BbIoOMHAETCS B COOTBETCTBUU C TPEOOBAaHHUAMHU CTaHIAPTOB, pa3pabOTAHHBIX IS
JAHHOTO BHJIA JIOKYMEHTOB. PaboTa 1o/mkHA OBITH BBIOJIHEHA Ha OCJION OyMmMare CTaHIapTHOTO
mucta A4. Tekcr nomkeH OBITH OTIIEYaTaH Ha KOMIIBIOTEPE B TEKCTOBOM peaakTope Microsoft
Word u oTBedarh cieayoUMM TpeOOBAaHUSAM: IMapaMEeTpbl MOJEH CTpaHUIl IODKHBI OBITH B
npejenax: BepxHee u HikHee — 1o 20 mm, npaBoe — 10 MM, jgeBoe — 30 MM, mpudt — Times New
Roman , pa3zmep mpudra — 14, MeKXCTpOUYHBIN UHTEPBAT — MONYTOPHBIN. JIeHTa mpUHTEpa — TOJIBKO
yépHoro 1Bera. Hymepanus crtpanun; B pedepare H0DKHA OBITh CKBO3HOW, HauyWMHas C TPeTbe
ctpanulbl. Homep npoctasisiercs apaOckumu nudpamMu BBEpXY KakI0M CTpaHUIIbI CIIPaBa.

[Tpu n3noxeHnn Marepruana He0OXO0AUMO MTPHUIEPKUBATHCS PUHATOTO TUIAHA.

bubnuorpaduueckuit CHUCOK COCTaBIs€TCA HAa OCHOBE HWCTOYHHMKOB, KOTOPBIE OBLIU
NPOCMOTPEHBl M W3YYeHBI CTYIEHTOM IIpH HamucaHuu pedeparta. J[aHHBI CIIHCOK OTpakaeT
CaMOCTOSITENIFHYI0O TBOPYECKYIO pabOTy CTyJeHTa, YTO IO3BOJISIET CYIWTH O CTENEHH €ro
MOJATOTOBKM W yIAyOJeHHH B BBIOpaHHYIO TeMaTuKy. Bcs ucmonb3oBaHHas JuTepaTypa
pa3MerniaeTcs B CIEAYIOUIEM MOpPSAKE: 3aKOHOJATENbHBIE aKThl, MOCTAHOBJICHUS, HOPMATUBHBIC
JIOKYMEHTHI; BCsl yueOHasi juTeparypa B ai(aBUTHOM MOPSAIKE, 3aTEM CPEACTBA MEPHOIUYECKON
nevyaty B adaBUTHOM MOPSIKE; UCTOYHUKHU U3 ceTH MIHTepHeT.

@oHJ THIIOBLIX TECTOBBIX 3aJaHMIi

1. Mampuuywt u onpedenumenu



2 -1 1
Jdana matpuma A=|3 1 0 |. TormasnementC, matpunbl C =3A paBen
1 2 -1

O w

2 -1 1
Jana matpuna A=|3 1 0 |. TornasiementC,, MaTpunbl C = % A paBeH
1 2 -1

Pwlinvwl s~ @

1 2

HpI/I KaKOM 3HAYCHHMH O 3HAYCHHC ONMPEACTIUTECIISA 0‘ PaBHO -2

(21

1
HpI/I KAaKOM 3HAYCHMHU ¢ 3HAYCHHE ONpeac/IuTe/Id

tl paBHoO 1

1 2

a

le/I KaKOM 3HAYCHHMH O 3HAYCHHC ONMPEACTUTECIIA PaBHO 2

oOR~DMNO®



IIpu kakoM 3HAYEHHU (¢ 3HAYEHHE ONpeaeTuTes! “ j:lpaBHO -1
3
1
2
0
3 -1 1 2 1 1
Hanpl MaTpunbl A= -2 1 0 u B={4 1 0 |. Torna si1emeHT C,, MaTpHIbI
1 2 -1 0 2 -1
C=A+B paBen
-2
2
0
1
3 -1 0 2 1
Hanpl MaTpuipl A= -2 1 -1 u B=|4 1 0 |. Torna 37eMeHT C,; MAaTpHIbI
o 2 -1 5 2 -1
C=A+B paBen
-1
4
1
0
3 -1 1
Onpeneaureas matpuipl |0 0 1 |paBen
1 2 -1
5
-7
7
-5
3 -1 1
Onpeneaurean matpuipl |1 0 0 |paBen
1 2 -1
1



-1

0 -1 1
Onpeneaurens matpunbl |0 4 1 |paBen
1 2 -1

CDCJ\)(J‘I("n

31 1
Jlana wmarpuma A=|4 1 0 |.Toraa 3JemeHT a,,TPAHCIIOHHPOBAHHON MaTpuIbl A’
5 2 -1

paBeH

R ODN

-3 -1 0 2 1 1

Hanbl Mmatpuubl A= -2 1 -1 u B=|-4 3 0 |. Torna aeMeHT C,; MAaTPHUIbI
1 2 -1 5 2 -1

C=A-B paBen

O?I—‘O|'_\

2 11
AureGpanyeckoe J0N0THEHHe dJ1eMeHTa A, ,MaTpunbl A=| —4 3 0 |paBHo
5 41



Aunredpanyeckoe 10MOJTHEHUE JIEMEHTA 8, MATPHIBI A=| — 2
5

3

-3

-2

0

2. Cucmemvl ypasnenuil

X—y=5
{2x+y=1
(2;-3);

(1; -3);

(2; 3);
(2;-2)

x—~/5y =0
2./5x -5y =10

(v5; 2);

(3+5;2);
(2+/5; -2);
(2+/5; 2).

3x-2y=4
{x+3y=5
(2;1);
(-1; 3);
(1; 5);
(2;-1).

X+y=12
2x—-3y =14

(-2;-3);
(5; 2);

3

1 1
-3 0 |paBHO
4 1



(10; 2);
(-3;-2).

2X+5y=9
4x+6y =14

(2;1);
(1; 2);

(-4; -2);
1; -2).

4x+5y=1
3X+2y=-3

(1; 2);

X+2y+3z=10
4x+5y+6z=19
7X+8y =1

(1,1;3)
(-1, 1;3)

(-1;1;-3)

(-1, -1; 3)

X+2y+32=2
2X+6y+4z=-6
3x+10y+8z=-8



(2;-3;-2)
(2;3;2)
(-2;-3;2)
(2;-3;2)

3X+2y+z=-8
2X+3y+z2=-3
2X+y+3z=-1

(-4, 1; 2)
(4;1;2)
(-4;-1; 2)
(-4; 1;- 2)

2X+y+2=2
X+3y+z2=5
2Xx+3y—-3z=14

(-1, 2;-2)
(1,2, 2

1;2;-2)

(1;-2;-2)

2X—-y—-z7=4
3x+4y-2z=11
3Xx-2y+4z=11

(3;-1; 1)
(3;1;-1)
(3;1;1)

(-3;1;1)

X+y+2z=-1

2X—-y+22=-4

4x+y+4z=-2
(-1;2;-2)
(1;2;-2)
(1;-2;-2)

(-1;-2; -2)



3X+2y+z2=5
2X+3y+z=1
2X+y+3z=11

(2;-2; 3)
(-2;-2; 3)
(2;-2; -3)
(-2;-2;-3)

X+2y+4z=-3
5X+y+22=-6
X-y+z=-2

(1;-1;0)
(-1;-1;0)
(-1;1;0)
(-1,-1; 1)

3. Ananumuueckas zeomempus

Touku A(2, 4), B(-3, 7) u C(-6, 6) — Tpu BepiIrHbI napaienorpamma, npuiaem A u C —
MIPOTUBOIIOJIOKHBIC BepIINHEI. HaliTh 4eTBepTyIO BepIInHy?

Haiitn npssMoyrosnbHbIe KOOPAUMHATHI TOUEK A, B 1151 KOTOPBIX N3BECTHBI MOJISPHBIE KOOPAUHATHI

A3, 0), B(2,—%).

AG, 1), BlL—3);
AG,0), BlL—V3);
AG, 0), B[L—3);

)

AG,0), B3



Otpesok ¢ konmamu A(1, -5) u B(4, 3) pa3aenen Ha Tpu paBHbIC YacTH. HailTi KoOpaAuHATHI TOYEK
JICTICHHSL.

1))
1)

e
1) [s-2).

Haiitu rutomaas yetbipexyroyibuuka ¢ Bepmmuamu A(-3, 2), B(3, 4), C(6,1), D(5, -2).
21,
26;

22;
32.

Hanbl Bepmmast A(2, 1), B(-2, -2), C(-8, 6) Tpeyronsauka ABC. Haiitu 1uimHy BBICOTHI,
OIYILEHHOHN U3 BepIIMHEI B.

J5 ;
3J5 ;
2.3;
2+/5.

Haiitn MOJIAIPHBIC KOOPANHATHI TOYCK A, B JJIs1 KOTOPBIX U3BECTHBI IIPAMOYT'OJIBHBIC KOOPAWHATHI:
A(-3, 3), B(0,-5).

o2 ) elo-3)
A(&/E,%” B 5,%};

A(&/E,%” B 5,-%).;
A{3\/§,37ﬂ B 5,—%)

Haiitu Touky nepecedeHns KpuBoit Y = 6+5X — X* ¢ 0cAMH KOOpIMHAT.

(0’ 6)’ (61 _1)! (_1’ O),
(0! 6)1 (6! 0)1 ('11 O),



(0,5), (6, 0), (-1, 0).;
(0, 6), (6, 0), (1, 0).

OrnpeaenuTb pacCTOSTHUE MEXKAY TOUKaMU A(\/E =7 ), B(Z\/E , 0)

4;
2.

;
3
)

CocTaBUT ypaBHEHHE MPSIMOM, OTCEKAIOMICH HAa OCH OpauHaT oTpe3ok b=1 u obGpasyrorieii ¢

27
MOJIOKUTEITHHBIM HAIPaBICHUEM OCH aOCIIUCC Yyroll o = ? )

y =—/3x+1;
y =3x+1;

y=—\/§x—1
y:—\/§X+2

Hanucatp ypaBHeHue npsimoit, mpoxoasuieit uepes Touku A(0;2) u B(2;4).
x+—y+2=0;
-x +y+2=0;
x—y +5=0;
x —y+2=0.

HamucaTh ypaBHEHHE 3JUTHIICA C TOTYOCsiMU a=2 1 b=3.

2 2
X_+y_:1;
4 9

2 2
X_+y_:1;
2 9

2 2
X_+y_ =1’
4 3

2 2
X—+y—=1.
2 3

Xy
9 16

2 2
Xy
2 16

2 2
X__y_zl;



2 2

X ¥y _
9 16
2 2
JlaHo ypaBHeHME uIHICca E + E =1. Haiitu koopauHaThl (OKYCOB.

F.(-30), F,(30);
F,(-8,0), F,(30);
F(-5,0), F,(50)
F(-4,0), F,(4,0)

4. Bexkmopnasn anzeopa

Jlano: |d| =13, |o| =19, |4+ b| = 24. Haiirn |db|.

21;
22,
23;
24,

Jlano: |a| =5, [p| =12, & 1 b. Haiitu [d+b| u [a-b].

13, 13;
14, 14;
15, 15;
12, 15.

IIpencraBuTh BEKTOP d= (4,11, — 3) xak IMHEIHYI0 KOMOMHAIINIO BEKTOPOB
a=(2,21),b=(570),¢=3-24).

(SN
|
ol

I
+ + +
oo N
|+
Ol Ol

0, 0,00,
Il Il

W Qv Q9 Q
<8}

_|_

o)

|

ol

Bekrops! 4 u b 06pasyior yron ¢ = 60°, npu sTom lal =5, ‘6‘ = 8. Haiitn ‘é + 6‘ u ‘é - b‘ :

B BB
S50
Ll ol o
o~ N



N229, 7.

Sananbl BekTopsl 8 =2i +3], b =-31 —2K, € =i + ] — k. Haiitn KoOpaHHATEI BEKTOpA

3—15+C
2

Jano |<’§| =3, ‘6‘ =4, @ =120°. Haiitu Mmoayns Bektopa C =3a + 2b.

J73;

\/_.
\/_ .
J71.

w

~| ~
(-

Haiitn yron mexny auaroHaasiMy IapajuiesorpaMmma, IOCTPOEHHOTO Ha BEKTOpax
a=2i+], b=-2j+2k.

olN NN Wy MY



Jlaro: a=4i — j—2k,b =(2,1, 2). Haiitu ab .
3;

4,

S5

2

I1pu kakoM 3HaueHnn A Bextopsl d = A —5] +3K, b =1 +2] — AK. B3anMHO epIEHINKYISAPHEL.

Jano |§| =3, ‘6‘ =20, ab = 30. Haiitu ‘é’ X 5‘

25/3;
343;

204/3;
304/3.

Janb! Bektops! a = (—4, -8, 8), b= (4, 3, 2). HaiiTi BeKTOpHOE MTPOU3BECHHUE.

(-40, 40, 20);
(40, 40, 20);

(-40,- 40, 20);
(-40, 40, -20);

Hanb! Bextops! a = (—4, —8, 8), b= (4, 3, 2). Haiitu cunyc yria Mexxay HUMHU.

o1



N O
‘o 8
g 8l

Jlans! BekTopsl a = (—4, —8, 8), b = (4, 3, 2). Haiftu miomas napauienorpaMma, HOCTPOSHHOTO
Ha 3TUX BEKTOpax.

60;
30;
40
20.
5. @ynkyuu
x* +4

Haiitu o6macts onpenenerus pyakmun f (X) = ETR
(— 0, —1)u (—1, + oo);

(—oo, — Z)U(—l, +oo);

(— 00, —1)U (0, + oo);

(—o0, —1) U (L, +0).

Haiitu o6nacts onpenenenus gynkiun f (X) =log,(—X).

);
).

2,0

N—"

o N

— o0 ]
— 00, )y
— 0 A

NN NN
[EEY
N—"

Haiiti oGmacts onpenenerust yukmun f (X) = /X —7 ++/10—X.

[7,10];
[7,11];
[-7, 10];
[7,- 10];

Haiiti o6macts onpenenenus Gpyskmmu f(X) =vx? —7X+6 .

(—oo, U5, +0).;
(=0, JU[6, +0).;
(— o0, O]U[6, +0).;



(-1, 1] UI[6, + o).
Haiitu o6mnacts onpenenenus ¢pynxmuu f (X) =/3x* —9x+14 .

(— o0, +00);
(-1, +0);
(—oo, 7);

(-2, +0).

Jns dynkun o(t) = tt—:s naittu: ¢(-1), (p[%} p(2t-1).

N2t —4

1; 1,6; ;

2; 1,6; ;

2: 1,6;

[ycts f(X) = X*. BerauciuTs M .
—a
b-a;
b+a;
3b+2a;
a-b.

IIpou3sBoaHbIe CI10KHBIX U HEABHBIX (DYHKIUI

Hatitn (;—i Gyskmmm z =X+ Xy +y>, x=t*, y=t



E:4t3 +2t7 2t
dt

dz

— =4t°+3t* +2
dt
E:4t‘°’+3t2 +2t
dt
dz

— =3t +3t2+2t
dt

Haiitun 3—? byHKIMN Z:l, x=¢e', y=1-¢*
X

% — el _gt
dt

4 _ —' +e™
dt

Haiitu 2—i byukuun z =e” In(X+ y), x=t3 y=1-t°
dz

—=0

dt

E _ et3(1—t3)
dt

% _ et3(1+t3)
dt

E _ e3t3(1—t3)
dt

Haittu (cji_i ¢yukuuu z =X’ x=Int, y =sint
% =sint(Int)"* % +(Int)* In(Int) cost

g _ sint(Int)’™* 1 (Int)*™ In(Int)sint

dt t

dZ H -1 sint

P sint(Int)”™ + (Int)*" In(Int) cost

% =sint(Int)’* % +(Int)*"" In(Int) cost

Haiiti 7} u 2}, jist HesiBHO 3azaHHOi Qynkimn X° +y? +2° =a’

X
Z Z
X
z,=——,1, =Y

YA



Haiitn z) u z| st HEABHO 3a1aHHON QyHKIMK 722 —xy=0

X
V4 27
X
2z 2z
X
2= 5=y
22 22
X
Z;:l,z' =
22 2z

Haiiti y' nns HesiBHO 3aaHHOM PyHKUINN xe? — ylnx=8

v -
X
Yy =——— 5
*Inx—2xe?
e Y
X
Yy =
* Inx-2xe?
e -
X
Yy =
“Inx+2xe?
e -
X
Vi =T
* Inx—xe¥

Haittu S—Zg bynxmmm z = x> +y°, x=uv, y=E
u \"

ov

Q:uz(v3+%} @:3@[\,2_%}
ou Y ov v

2 _3yp v3+i3 : T gy A
ou v ov Vv
2 _g3p v3+i3 : T gy vz—i4
ou v ov v
D2 _qy vs—% : Q2 _ gy vz—%
ou v ov Vv

Haiitu S—Z, % ¢byHkuuu z = arctg(xy), X =+Uu?+v?, y=u-v
u

a1 (yu _X]g_ 1 ( W _X]
au  1+(xy)* Ju? +v2 v 1+ () (u? +v2



0z 1 yu 0z 1 W

— = x| == —X
au  1+(xy)* Ju? +v2 N 1+(xy)’ | Ju? +v2
o_ 1 y +x,g= 1 W
u  1+(xy)* (Ju? +v2 v 1+ () Ju? +v2
u  1+(xy)* (Ju? +v2 v 1+ () Ju? +v2
N U VR - T W
au  1+(xy)* (Ju? +v2 v 1+ () (Ju? +v?

Haiiti y' s HesBHO 3amanHOM QyHKumu €’ +9x°e™Y —26x =0
,  26-18xe™
e’ -9x%”
,  26+18xe”’
)= e’ —9x%e™
,  26-18xe”’
V= e
, _ 26-18xe’
)= e’ —9x%e™

BaokNe7. JkerpeMyMbl (PYHKIIMM MHOTHX IepeMEHHbIX.

HccnenoBath Ha 3KkcTpeMyM GyHKIHIO Z = X° +8y° —6Xy +5

B Touke M, (0,0) mer sxkcTpemyma, M, (1, %) - TOYKa MUHUMYMa, Z,. =4
B Touke M, (0,0) mer sxkcTpemyma, M, (1, %) - TOYKa Makcumyma, Z. =4
M; (0,0) Touka makcumyma z,, =10, M, (1, %) - TOYKa MUHUMYMa, Z.;, =4

B Touke M, (0,0) mer skcTpemyma, M, (1, %) - TOYKa MUHUMyMa, Z .. =1

Hccnenosath Ha SKCTpeMyM (yHKIHIO Z = X* + Xy + Y —6X — 9y
M, (L4) - Touka MuHEMYMa, Z;, =21

M, (11) - Touka MmunuMyMa, Z;, =—21

M, (L4) - Touka MuHUMYMa, Z;, =—21

M, (L4) - rouka MmunumymMma, Z,,, =—20

HccnenoBath Ha SKCTpeMyM QYHKIUIO Z = 2Xy —2X —4y
HET DKCTPEMYMOB

M, (10) - Touxka MuHEMYMa, Z;, =2

M, (11) - Touka makcumyma, Z.., =4

M, (L4) - rouka MmunumymMa, Z,,, =—20



ccrmenoBaTh Ha SKCTPeMyM QYHKIHIO Z = X/Y —X° — Y +6X+3
M (4,2) - Touka Makcumyma, Z., =15

M (4,4) - Touka MakKcUMyMma, Z., =95

M (1,4) - Touka makcumyma, z., =15

M (4,4) - Touka Mmakcumyma, Z., =15

Vccnenoathb Ha skcTpeMyM GyHkumo z = (X° +Y) /@’

M (0,—2) - Touka Mmakcumyma, z,, =15

M (0,—2) - Touka MUHUMYMA, Z . = 2
e
2
M (0,—2) - Touka MUHMMYMA, Z ;. = —
€
2
M (0,2) - Touka MMHUMYyMa, Z . = ——
€

VcenenoBath Ha okeTpeMyM QyHKImIO Z = X° + y* —6xy —39x +18y + 20
M (5,—6) - Touka MUHUMYMa, Z;, =—386

M (5,6) - Touka MUHUMYMa, Z., = —86

M (5,6) - Touka MUHUMYMa, Z . =86

M (-5,6) - Touka MUHUMYMa, Z . = —86

HccnenoBath Ha 3KcTpeMyM GyHKIHIO Z = X° + y° —3Xy
M (1,—1) - Touka MUHUMYyMa, Z ;. =1

M (—11) - Touka MUHMMYMa, Z, =—1

M (11) - Touka MUHEMYMa, Z., =—1

M (—=1,—-1) - Touka MUHUMYMA, Z ;. =—1

TunoBbie KOHTPOJILHBbIE 3aIaHUS JIJIS CAMOCTOATEILHOM PadOThI
CTY/J€HTOB

KonTtpoabnas padora Nel.

AHaJIMTHYeCKas reoMeTpHus.
Bapmuanr 1.

1. JIna npsMoii Ha TIJIOCKOCTH, 3a/JlaHHONH OOLIMM ypaBHEHHEM, BBINHUCATh 3HAUYEHUE
yrioBoro kodddunuenta. CocTaBUTh ypaBHEHUE MPSMOH, MapauIeTbHON JaHHOW W MPOXOISIICH
yepe3 Touky A. HaiiTu yrioBoit KoapGHUIMEHT NpsAMBIX, HEPIEHINKYISAPHBIX TAaHHOH, U COCTaBUTh
ypaBHEHUE TPSMOW, NEPHNECHIMKYISIPHOW [TaHHOM M MpoXonsmieil 4depe3 Touky B. 3ammcath
ypaBHeHHe TpsMoii (AB):

4x -2y —-5=0, A(1;-2), B(3;7)

2. JlaHbl BEpIINHBI TPEYTOJbHHUKA C KOOPAUHATAMMU:

(1,5); (-2,-3)u (5, 1).

Halitn ypaBHEHUS BBICOTBI M MEAMAHBI 3TOTO TPEYTOJbHHKA.



3. s npsIMBbIX:

x—=2y+5=0m

S5x—3y+1=0

ONPENIETUTh UX B3aUMHOE PACIIOJI0KEHHE.

Bapuanr 2.

1. Jlns mpsMoil Ha IUIOCKOCTH, 3aJaHHOM OOIIKMM YypaBHEHHEM, BBINHCATh 3HAYCHHE
yriaoBoro kodddumnuenta. CocTaBUTh ypaBHEHUE NPSIMOM, NapauIeIbHOM TaHHOW M MPOXOISIIeiH
yepe3 Touky A. Haiitu yrioBoit koadduimeHT npsaMbIX, MepHeHAUKYISPHBIX JaHHOM, U COCTaBUTh
yYpaBHEHUE MPsAMOH, NEPIEHIUKYJIIPHOM AAaHHONM M mpoxoxsued uepe3 Touky B. 3amnucars
ypaBHeHue npsimoit (AB):
4X+2y+5=0, A(-1;2), B(3;5)

2. JlaHbl BEPLIMHBI TPEYTOJIbHUKA C KOOPAWHATAMMU:

(2,-2); (3,-1)u (3, 0).

Haiiti ypaBHEHUs BBICOTBI U MEMAHBI 3TOI'0 TPEYTOJIbHUKA.

3. Jns npambIx:

2x+3y+3=0 u

-2x—-1y+0=0

OIPEEIUTh UX B3aHMHOE PACIIOJI0KEHHUE.

KonTtpouabnas pabora Ne2.

DJ1eMeHThI JINHEeHHOH aJIredpsbl.
Bapmuanr 1.
1. BeIuucnuTh onpeaenuTenb:
1 1
1 0
1 1
1 1

=T S =
(I T i

2. Pemuth cuctemy ypaBHeHUi MeTooM Kpamepa, 'aycca 1 MaTpUYHBIM METOIOM:
2X] — Xy — X3 =4
3% +4xy, —2%3 =11
3% —2X, +4%x3 =11

Bapuanr 2.
1. Beruuciaute onpenennTens:
2 3 4

1

-1

-1 -2 0 4

-1 -2 -30

2. Pemuth cuctemy ypaBHeHUI MeTojoM Kpamepa, 'aycca 1 MaTpUIHBIM METOIOM:
2X1 + Xy — X3 = 5
X +2Xy —2X3 =4

\—2X1+X2 + X3 =-3

KourpoJsbHas padora Ne3.
BBengenue B anaus.
Bapmuanr 1.



72X _ 53X
Nel. lim .
x—0 2X — arctg 3x

20052x 1
Ne2. Im —.
" Insinx

2
V11+2x -3

M3, [Im ————.
N,
3
(X =2x-D(x+1
Ne4. lim ( ) ) .
x>-1  x*44x% -5
Bapuanr 2.
_(X*+3x+2)?
Nel. lim — 5 :
X>-1X" +2X° =X —2

oz lim X1
0., r——————
x—1 3/X2 -1
.1+ cos3x
x>z SIN° 7X
3X —-2X

) —e
Ned. lim - —
x—0 2arcsin X —sin x

KonTtpoJsbHas padora Ne4.
JAudppepennuaibHoe HCUHCTICHUE.



Bapuanr 1.

Buiuucniume npouszeoonyio

tg2x
M]. y:g—3
X

Ne2. y =log,(In* x).
MNo3. Y = (cosx)EA.

Ned. y = arctg (4/x + 2).
NS,y =X 3305 X,

2 +arcsinx - x*
NeG. y = .
Vi+x®
Bapuanr 2.
Boruucaums npouzsoonyro
Mel. y =ctg®x - arctg *x.
COS2X + X

3X
Me3. y = (In3x) >,

Ned. y =3/ x+/x° +1.

Nos. y =475TX
MNe6. 'y =tg5x - (L+arcsinx).

No2. y =

KonTtpoabnas pa6ora NeS.
Hccaenosanue GpyHKumnu.
Uccnenosars ¢pynkumio Y = T (X).
[Toctpouts cxemarnueckuii rpaduk QyHKINH.

Bapmuanr 1.
_V+ﬂ_§
CX+5 X

Bapuanr 2.



y x -5 .5
X-5 X
KonTpoabHnasi padora Ne6.
HHTeraIﬂ:HOC HNCUYUCJIICHUE.
Bapuanr 1.
Haittu nunrerpansr:
1+In(x-1
1, ( )dx. 2. [ x*arctgxdx.
. x-1
3 3 2
- X7 +1 X7 +6X°+13x+9
3. | — dx. 4. 2 dx
T X% —x T (x+1)(x+2)
i -5x4—x3+4x2+8dx | dx
| - . | .
X°—8 XA X2+ x-1
2 =3
-COS° X - sin®x
7[5 Xy 8. [>T " dx.
“sin” X * 4+ cos X
9. jsin 2 xcos”* xdx. 10. jcos2 xsin 3 xdx.

11. Bblumcantb naowaab Gurypbl, orpaHUYEHHON TNHUAMM, 3aA4aHHbIMU YPABHEHUAMMU:

x=+¢e"-1, x=0, y=In2.

Bapuanr 2

Haiit nHTErpassL:

4arctgx — X 3y
1 | L dx. 2. [(4-3x)e > dx.
7x+12 3x+1
. dx. 4, dx.
I(x—l)(3x+1) J.(x+3)2 (x-5)
J 4x* —5x+9 d 6 | dx
(X —ax+13)(x+1) X2+ x—x?
=3
7. Jsm 5X dx. 8. [cosxcos® 3xdx.
OS> X
9, J’mdx. 10. [— ax

sin X sin 2 xcos* x



11. Beruucnuts miomaab GUrypbl, OrpaHU4eHHON JTMHUSIMU, 3aJaHHBIMU YPABHEHUSIMU:

y=xv9-x?, y=0, 0<x<3

9. YueOHO-MeTOAHYECKOE M MH(POPMALIMOHHOE 00ecneuyeHne TUCHHIIHHBI (MOIYJIsl)

CnuCcoK peKOMeHyeMOi JIUTepaTypbl

a) OcHoBHas1 JIMTepaTypa

1. Beicmas Mmatemartuka Jiyisi 5koHomMuctoB : yueOonuk / H.III. Kpemep, B.A. ITyTtko,

N.M. Tpumun, M.H. ®punman ; pea. H.ILL. Kpemep. — 3-e uza. — Mocksa : FOuutn, 2015. — 482
c. : rpad. — (30110TOM POHJ pOCCUICKUX yIEOHUKOB). — PexkuM HOCTyNa: 10 MOANKUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=114541 (nata obpamenwus: 29.11.2020). —
ISBN 978-5-238-00991-9. — TekcT : 37eKTPOHHBIH.

2. bypoB, A.H. JIunelinas anrebpa u aHaTMTHYECKask TeOMETpus : yueOHoe rmocodbue : [16+] /
A.H. Bypos, O.I". Cocuuna. — HoBocubupck : HoBocubupckuii rocy1apcTBEHHbIN TEXHUUECKUM
yHuBepcuteT, 2012. — 186 c. — Pexxum gocTtyna: mo noamnucke. —

URL.: https://biblioclub.ru/index.php?page=book&id=228751 (nata obpamenwus: 29.11.2020). —
TekcT: 31eKTPOHHBIN.

5. AmanuTudeckas reOMETpHUs U JUHEHHas anredpa : yueOHO-MeToudecKkoe nocooue /

coct. A.B. Mengenes. — Kemeporo : KemepoBckHii rocy1apCTBEHHBIN YHHBEPCHUTET,
2012. — 111 c. — Pexxum mocTyma: 1o MmoJIImucKe. —

URL.: https://biblioclub.ru/index.php?page=book&id=232773 (nara oOpamieHus:
29.11.2020). — TeKCT : 2IEeKTPOHHBIH.

. Ueronun, A.Il. JIuneiinas anredpa u aHaTUTHYECKasi TeOMETpus : yueOHoe nmocodue /

A.I1. YeronuH ; FOxubIit henepanbublil yHuBepcuteT. — PoctoB-Ha-/lony : FOxHbIN
dbenepanbhplii yHEBepcUTET, 2015. — 149 ¢. — Pexxum ocTyma: 1mo nmoamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=445132 (nata oOparieHwus:
29.11.2020). — bubauorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 3JIeKTPOHHBIN.
DKOHOMHKO-MaTeMaTHYECKHNE METO/Ibl U TIPUKJIAHBIC MOJICINHU : yueOHoe ocodue /
B.B. ®enocees, A.H. Tapmami, 1.B. Opnosa, B.A. [TonoBuukos ; mox pexa. B.B.
®denoceeBa. — 2-¢ U3, nepepad. u gomn. — Mocksa : FOuuTH, 2015. — 302 c. — Pexxnm
JOCTyTA: 1O TMOJIMUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=114535 (nata oOpaieHus:
29.11.2020). — bubauorp. B kH. — ISBN 5-238-00819-8. — TekcT : 251eKTPOHHBIH.

0) /lonmoJiHUTEe IbHAA JIUTEPaTypa

8.
9.

10.

11.
12.

13.

MaremaTtnueckas sunukiaonenus. / M. Usn. "Ounukinoneaus”, 1977- 85 r.

CrnoBapsb roHoro matemaruka. / M. Ilenaroruka, 1989 r.

[Mankun A. C. 3agauu 1o BbICIIEH MaTeMaTHKE, TEOPUN BEPOATHOCTEMH,
MaTeMaTHYECKOM CTaTUCTHKE, MaT. IPOrpaMMHUPOBAHUIO C pereHusIMUA. — M.: Boiciias
mkoia, 2005.

Hynasu A.A., lynapenko B.A. AnreGpa u reomerpus. / Munck, 1989 r.

A6pamoBuil M., Cturan M. CripaBouHUK 10 crienyaibHbIM QYHKIUAM ¢ popMyIamMu,
rpadukaMu 1 MaTeMaTH4YeCKUMH Tabnunamu. 1979.

JIuxoneros B.I1., Mankesuu M.I1. PykoBoacTBO K pemieHuto 3a1a4 no BeICIIEN
MarteMaTuke. / MuHck, 1969 r.


https://biblioclub.ru/index.php?page=book&id=114541
https://biblioclub.ru/index.php?page=book&id=228751
https://biblioclub.ru/index.php?page=book&id=232773
https://biblioclub.ru/index.php?page=book&id=445132
https://biblioclub.ru/index.php?page=book&id=114535

14. lemunosuu b. I1., Kynpssues B. A. Kpatkuii kypc Beicuieil MareMaTuku.— M.: AcTpeis,

2007.

15. Munopckuii B.I1. CoopHuk 3a1a4 1o Beicieil matemaruke. M.: Hayka, 2008.
16. OOmmii Kypc BhICIIEH MaTeMaTUKH 111 5koHOMUCTOB. [Tox pen. B.1. EpmakoBa. M.:

NHO®PA-M. 2008.

17. unaues B.C. Bricmas maremarmka. M3ganue mecroe. M.: Beicimas mikona, 2006.
18. IMucemennsni . T. KoHcnekT nekiuu mo BeICIIel MaTemaTtuke. — M.: Alipuc-mpecc,

2007

B) UHTepHeT-pecypcbi

ba3sbl AaHHDbIX, VIH(bOpMaLI,VIOHHO-CI'IpaBO‘-IHbIe M NMONCKOBblE CUCTEMDI

-"HPOPMALIMOHHDBIM MaTEMATUYECKUIM MOPTAN BCA MAaTEMATMKA B OAHOM MECTE:

http://allmath.ru/mathan.htm

- ®epepanbHbii UHPOPMALMOHHBIM NOPTan «IKoHOMUKaA. Coumnonormnsa. MeHeaXKMeHT»

- http://bookfi.org - anekTpoHHaa bubanoTteka

- http://gen.lib.rus.ec - 6Bubnnotexka Genesis

- http://www.twirpx.com - 3neKTpoHHas bubanoTteka

(Pasgenbi: KHUrm n ctatbu; YuebHble nporpammsl; "KypHanbHbI 3an).

- http://mathnet.ru - obuepoccninckmin maTemaTUUecKkuin nopTan

- http://smath.ru/lib/ - nonHoTeKkcTOBbIE KONNEKLMM KypHanoB (bubanoteka OMU BHL,

PAH)

- 9BC "KoHcynbTaHT ctyaeHTa" (http://www.studentlibrary.ru)

- 9bC «YHuBepcuTeTcKas bubnmoTteka oHnaliH» (http://www.biblioclub.ru)

l'! COCTaB IMUEH3NOHHOIO U CBOGOAHO pacnpocCTpaHAeMOoro nporpammHoOro O6€CI’I€‘—I€HVIFI,

B TOM YMNC/1e OTEYECTBEHHOIO Npon3BoaCTBa

Ne HaumenoBanue Ne qorosopa (J1HIEH3HSA)

n/n

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r.
2 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r



http://bookfi.org/
http://gen.lib.rus.ec/
http://www.twirpx.com/
http://mathnet.ru/
http://smath.ru/lib/
http://www.studentlibrary.ru/
http://www.biblioclub.ru/

9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r

10 OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r

11 OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 r
Cucrema TeCTUPOBAHUS Ne 468 ot 03.12.2013 UII Cynratynun P.T. (6eccpouno)

12
SunravWEBClass

13 AHTHBHPYCHOE IPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. 10
obecnieuenue KasperksyTotalSecurity | 14.03.2019 r_(npoﬂneﬁa 10 2021 1.)

14 Cucrema ympasienus 6azamu ganabix | CBoOOHOE MTporpaMMHOe obecrieueHue(0eccpodHo)
MySQLFireBird

15 Cucrema IIOMCKA TekcToBBIX | Ne 795 ot 26.12.2018 (nefictButenen 10 30.12.2019 1) c
3auMcTBOBaHUM «AHTUIIAruat. BY3» | 3A0 «Antu-Ilnaruar» npoanena no 2021 r.

16 KoncynpranT+ Ne 430-2017/614 0111.01.2017 r. OO0 «@act-Uudopm»

(6eccpouno)
17 ["apanT 01.2020-12.2021r.

10. MaTepHajibHO-TeXHHYECKOEe OCHAIIIEHHE JUCIIHIJIMHBI:
VYuebnast aymutopus Ne 405 ams mpoBeneHHS JEKIHOHHBIX W TPAKTHYECKUX 3aHATHIM
CEMMHAPCKOIr'0 TUIA, TPYNIOBBIX U MHIUBUAYAJIbHBIX KOHCYJIbTALUH, TEKYLIEro KOHTPOJIS U
POMEKYTOYHOU aTTECTAINHU, & TAKKE CAMOCTOSATEIILHOW PabO0Thl 00yJarOIIUXCS.
OO6opynoBaHue: MpPeNnoAaBaTeIbCKUN CTOJd, CTYJ, CTOJIbI OOydYaroluxcs, CTynbs, Kadenpa,
KJIacCHasl JI0OCKAa, MYJbTUMEIUNHBIA KOMIUIEKC (IIPOEKTOp, JKpaH), HOYTOYK, KOJIOHKH,
3JIEKTPOHHAs Kadeapa ¢ MUKPO(POHOM.
[Tporpammuoe obGecnieuenue: 1.Windows 10 Enterprise Ne 4100072800 Microsoft Products
(MPSA) ot 04.2016r; 2.Windows 10 Pro for Workstations Ne 4100072800 Microsoft Products
(MPSA) ot 04.2016r; 3.Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot
04.2016r; 4.Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r;
5. Office Standard 2016 Ne 4100072800 Microsoft Products (MPSA) or 04.2016r; 6. Office
Standard 2013Ne 4100072800 Microsoft Products (MPSA) ot 04.2016r; 7. Office Standard 2010
Ne 4100072800 Microsoft Products (MPSA) or 04.2016r; 8.Cuctema tecTupoBaHus Sunrav
WEB ClassNe468 ot 03.12.2013 WI1 Cyuratymua P.T.(0eccpouno); 9. AHTHBHpPYCHOE
nporpammuoe obOecriedenne Kasperksy Total Security Nel7E0-180222-130819-587-185 ot
26.02. 2018 mo 14.03.2019r; 10. Cucrema ynpasinenus Oazamu gaHHelx MySQL FireBird
CBobOomgHoe mporpammuoe obecrneuenue (6eccpouno); 11. Cucrema moucka TEKCTOBBIX
3aMMCTBOBaHMM «AHTHIUIaruat. BY3» Ne795 ot 26.12.2018 (netictBurenen mo 30.12.2019r) ¢
3A0 «Antu-Ilnarnat»; 12. Koncynbrant mmoc 430-2017/614 ot11.01.2017 OOO "®acrt-
Nudopm"; 13.I'apant 01.2019-12.2019
KoMnbroTepHblii  KJIacC IPENOAAaBATENIbCKUM  CTOJ, MPENOAAaBaTEIbCKUM  CTYyJ, CTOJIBI
00y4aroImuxcsl, CTYJdbs, KJIAcCHas JOCKA, MYJIbTUMEIUHHBIA KOMILIEKC (IIPOEKTOp, 3JKpaH),
kononku, I[IK mnpenomasarens, IIK oOywarommuxcs, mporpaMMHOe oOOecreueHue: cucrema
tectupoBanust Sunrav WEB Class Ne468 ot 03.12.2013 r. UIT Cynrarynun P.T. (6eccpouno);
JNIeKTpoHHast  Ombnuoreka aumccepraumu U aBropedepatoB PI'B(OB/] PI'B); OBC
«YHuBepcuterckag Oubanoreka Online»; OBC «Hayunas »snekrpoHHas Oubimoreka
eLibrary.ru»; YHuBepcanpHas 6a3 nanHbeix East View; OBC «Koncynbrant crynentay; 3bC
«tOpaiit»; cucrema mposenenust seOuHapoB Cisco Webex; cuctema KOMIBIOTEpHON BEpCTKU
MikTex, Jlunensuss FSF/Debian (cBoOomHOe mporpammHoe oOecredeHue - OecCpOovHO);
MHTETpUpOBaHHas cpena pazpadotku Eclipse.
bubnuoTeka, TOM 4YMciie YMTAIBHBIN 3ai: cTOJNbI, cTynbs, [IK obOywaromuxcs. IIporpammuoe
obecnieuenue: cuctema TtectupoBanus Sunrav WEB Class Ne468 ot 03.12.2013 r. UII
Cynrarynun P.T. (6eccpouno); snekTpoHHas OuONIMOTEKa OUCCEpTAallMUd U aBTOpedepaToB
PI'B(OBJ PI'b); ObC «YHnuBepcuterckas o6ubimoreka Online»; DbC «Hayunas snexTpoHHas
oubmmoteka elLibrary.ru»; YauBepcanbHas 6a3 manabeix East View; DbC «KoHCymbTaHT
cryaentay; OBC «Opaiit»; cucrema npoBeaeHuss BeOuHapoB Cisco Webex; cucrema




kommnbioTepHoit  BepcTku  MikTex, Jlunensus FSF/Debian (cBoGomHOoe mnporpamMmmHoe
obecrieuenune - 6eCCpOUHO); MHTETPUPOBaHHAs cpefa paspadoTku Eclipse.

11. JIuct 00HOBJIEHHMSI/aKTYyAJIM3ALM A

1. [Iporpamma akTyaaIu3upoOBaHa.
BHecenHble W3MEHEHUSI PACCMOTPEHBI M YTBEPXKICHBI Ha 3acelaHud Kadeapsl
MaTeMaTU4YeCKOro aHanuza oT «22» utons 2018 r., npotokosn Ne 9;

oI0OpeHBl Ha 3acellaHuU CoBeTa (aKylbTeTa XMMHH, OMOJOTUU U OMOTEXHOJOTHH OT
«29» urons 2018 r., mporokos Ne 11.

2. [TporpamMma akTyanvu3upoBaHa.
BHecenHble W3MEHEHUSI PACCMOTPEHBI M YTBEPXKIEHBI Ha 3acelaHud Kadeapsl
MaTeMaTU4ecKoro anainusa ot «27 utons 2019 r., nporokos Ne 9;

0J00peHBl Ha 3acelaHuM CcoBeTa (aKyabTeTa XUMHUHU, OMOJIOTHH M OMOTEXHOJIOTUH OT
«01» uronst 2019 r., mpotokoa Ne 12/18-19.

3. [IporpamMma akTyanu3upoBaHa.

Buecennsie u3MEHEHUSI pPAcCMOTPEHBI W YTBEPXKACHBI HaA 3acelaHuu Kadeapbl
MaTeMaTU4YeCKoro aHainusa oT «26» utons 2020 r., nporokoa Ne 11;

0J10OpeHBI Ha 3aCe/IaHUU COBeTa (DaKyIbTETa XUMHUH, OMOJIOTHU ¥ OMOTEXHOJIOTHHU

ot «30» utosst 2020 r., mporokon Ne 10/19-20.



