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I. IIporpamma coctaBieHa B cooTBeTcTBUM ¢  DenepalibHbIM  rOCYyJapCTBEHHBIM
oOpa3oBaTenbHbIM cTaHaapToM To HampaBieHuio 39.03.01 Cormmonorus, YTBEPKICHHBIM
nmpuka3zoM MuHucTepcTBa oOpasoBanus W Hayku Poccuiickoit ®demepamuu ot Ne 75 ot
05.02.2018 y4eOHBIM TIIAHOM TOJATOTOBKM OakanaBpa mo HamparieHuio 39.03.01 Cormomnorus
yTBepKJIeHHbIM yueHbIM coBeToM @PI'BOY BO «CeBepo-OceTUHCKUI TOCYIapCTBEHHBII
yHuBepcureT uMeHH Kocra JleBanoBuua Xeraryposa» npotokoin Ne 10 ot 28.05.2019 .

CocraBuTenu: TOIEHT Kadeapsl MaTeMaTUYecKOro aHajausa, K.9.H, Xyraesa JI.T.

Onobpena CoBeTOM HCTOPUUECKOTO (paKynbpTeTa
(mpotoxoit Ne§8 ot «20» mapra 2020 r.)

IIpencenatens CoBera axynabrera 3.T. Ilnnesa



1. Crpykrypa, 1 0011as1 TPYA0EeMKOCTh IMCHHIIIHHBI

OO6mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIISIET 33aueTHbIe equHuIbl (108 d.).

Ounas dpopma oOyuenust | 3aounas popma oOydeHus

Kypc 1
CemecTtp 2
Jlekun 30
[IpakTuueckue (CeMUHAPCKHUE) 3aHSTUS 30
JlaGopaTopHble 3aHATHUS
Koncynbranuu
HToro ayaMTOpHBIX 3aHATUI
CamocrosiTenpHas pabora 480
Kypcosast pabota

dopma KOHTPOJIS
9K3aMeH
3auer 3a4er
OO11ee KOIMYECTBO YacoB 108

2. Ilesu oCBOEHHS JUCHUILIHHBI:

HeasamMu ocBOEHUS TUCIMILIMHBI (MOyIsl) «Bpiciias MaTeMaTKa» B COOTBETCTBUU C
npoQecCHOHATIBHBIMY CTaHIaPTaMU SIBJISIOTCS:

- O0o0y4YeHHE OCHOBHBIM MAaTE€MaTHYECCKHM MeTOoJlaM, HEOOXOAUMBIM [UIsl aHalu3a H
MOJIETTUPOBAaHUS TPOIIECCOB U SIBJICHHUM COIMATbHO-SKOHOMHUYECKOIO XapakTepa IpH IOUCKE
ONTUMAJIFHBIX PEUICHHUI;

- BOCIHMTAaHHE JOCTaTOYHO BBICOKOM MAaTEMaTHYECKOM KyJIbTYpbl: SICHOE€ IIOHMMAaHHE
HEO0OXOJMMOCTH MaTEMaTUYECKOI COCTaBIISIIOIIEH B 001IEH MOATOTOBKE CTYEHTOB;

- BbIpa0OTKa MPEJCTABICHUS O POJIM U MECT€ MaTeMaTHUKU B COBPEMEHHOH LIMBWIM3ALUU U B
MHUPOBOH KyJIbType, YMEHUE JIOTUYECKU MBICIHUTD, OIEPUPOBATH C aOCTPAKTHBIMU OOBEKTaAMH U
OBITh KOPPEKTHBIM B YMOTPEOJICHUN MAaTEMAaTUYECKHX MOHATUH W CHMBOJIOB JJISI BBIPAXKCHUS

KOJIMYECTBEHHBIX U KQUECTBCHHBIX OTHOIICHUH.

3agaun HU3YUYCHUS JUCHUITIINHBI:

® OBJIAJICHUE MAaTEeMaTHUYECKUMH 3HAHUSAMU;
YCBOCHHME ammnapaTa ypaBHEHMH M HEPAaBEHCTB, KaK OCHOBHOI'O CpEICTBa
MaTeMaTHYECKOr0 MOJICIUPOBAHUS MPUKIAIHBIX 3a/1a4.

® H3yuYEHUE METOJOB PEIICHHUs MPUKIIATHBIX 3a7a4;
CUCTeMAaTH3alMs 10 METOAaM PEIICHUI BCeX TUIIOB MPUKIIATHBIX 3a1a4;

® 3yuyeHHUE CBOWCTB TEOMETPUYECKUX Te€d B  MPOCTPAHCTBE, pa3BHUTHE
MPOCTPAHCTBEHHBIX  TPEACTABICHUH, YCBOCHHE  CIIOCOOOB  BBIUYMCIICHUS
MPAKTUYECKH BAXKHBIX T'€OMETPHUECKUX BEIMYMH U JajbHeilllee pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS Y4allluXcsi;

e u3yueHue (YHKUMH KaKk Ba)KHEHIIEr0o MaTeMaTHUYeCKOro OOBEKTa CpeacTBAMU
MaTeMaTHYeCKOro aHalln3a;




® UHTEIUIEKTyaJIbHOE pAa3BUTHE YYalluxcs, (OPMHPOBAHUE KAYECTB MBIILIICHHS,
XapaKkTepHbIX JUIsl MaTeMaTHYEeCKOW JeATEIbHOCTH B  IMPO(ecCHOHAIbHON
NESATEIbHOCTH .

3. Mecro gucunminnsl B ctpykrype OIIOII 6akanaspuara.

JlaHHBIH Kypc OTHOCHTCS K 00SI3aTCIIbHOM YacTH y4eOHOTrO TUIaHA MOATOTOBKH OaKalaBpOB IO
HarpasieHuto 39.03.01 Commosorus, nmeeT uHACKC B yueOHoM 1uiad b1.0.08.

Jis  u3ydeHus JUCHUIUIMHBI HEOOXOMUMBI 3HAHUS, YMEHHS U KOMIICTEHIIUH,
MOJTy4YeHHBIE OOYYaIOIUMUCS B paMKaX IIKOJIBHONH MPOTpaMMbl: OCHOBHBIE OMPEICICHUS,
(bopMyIIbI U TEOpEMBI, TPOCTEHIINE YpaBHEHUS U dJIEMEHTapHbIE 3a/1a4H.

JlanHasi NUCUMIUIMHA MMEET JIOTHYECKYI0 M COJEpKaTeIbHO-METOAMYECKYI0 B3aUMOCBS3b C

HOCIEAYIOIUMY TUCUUIUVIMHAMU U MPAKTUKKU y4eOHOTO IUIaHa, AJI1 KOTOPBIX OCBOEHHME JaHHOMN
JUCLUIUIMHBI HEOOXOAUMO KaK MpeIIIeCTBYOIIEE.

JI1g n3y4yeHust IUCUUIUIMHBI CTYACHT JOJDKECH

3HATh:
- OCHOBHBIE MOHATHUS JIEMEHTAPHON MaTeMAaTUKH, alreOpbl U AIEMEHTAPHBIX (PYHKIIHH,
- ONIpEIENeHNs, IOAX0 bl K TOCTAHOBKE U PEIIECHUIO0 MAaTEMaTHYECKUX 3a/1a4,
- BJIeMEHTapHbIE MOHATHS CUCTEMbI JIMHEHHBIX alreOpanyeckux ypaBHEHHUH,
- OCHOBHBIE IIPUEMBI NIPEICTABICHUS PE3YJIBTATOB MATEMATUYECKOI0 UCCIICIOBAHHUS.
YMETb:
- paccy’KaaTh JOTUYECKH U OTJINYATh IIPAaBUJIBHBIE PACCYKICHHS OT HENPABUJIbHBIX,
- IPOBOJUTH HECIIOKHBIE MATEMAaTUUYECKHUE BBIKIIAAKHY,
- CTPOUTH IIPOCTEUIINE MATEMAaTUYECKUE MOJEIIN U pelIaTh JJIEMEHTAPHBIE
MaTeMaTHYECKHE 3aa4H,

- KPUTUYCCKHU aHAJIU3UPOBATD IMOJTYYCHHBIC PE3YJIbTAThI PCIICHUA MAaTCMATHYCCKUX

3a1ad.

4. TpeOGoBaHus K pe3yJibTaTaM OCBOCHHS TUCHMIIUHBI.

Pesynpratel  ocBoenuss  OIIOII  BO  39.03.01 Couunonorust  onpenensrorcs
HpI/IO6p€Ta€MI)IMI/I BBIITYCKHUKOM KOMIICTCHUOHUAMU, T.C. €TO CIIOCOOHOCTBIO IMPUMCHATL 3HAHUA,
YMEHHS U JIMYHbIE KaYeCTBA B COOTBETCTBHUH C 3a/1a4aMu NMPO(HeCCHOHATBHOM e TeIbHOCTH.

B pesynbrate ocBoenust nannoi OITOII GakamaBpuata, B cootBercTBUn ¢ ®PI'OC BO mo
HampaBieHuto  noarotoBku  39.03.01  Counumonorus, a  Takke  BbIIICYKa3aHHBIMU
npo¢ecCHOHANBHBIMU CTaHIAPTAMU, BBIMTYCKHUK JOJKEH MPUOOPECTH CIEIYIONIHE KOMIETECHIIUH:
yYHHUBEpCaIbHbIe, 00IIePOPeCCHOHATBHBIE U MTPOPECCHOHATBHEBIE.

y}ll/IBepcaJ'lel)le KOMIICTCHII MM BBINTYCKHUKOB



Koa n

HANMEHOBaHNE HANMEHOBaHHe
YHHUBEPCAJIbHO
i KOMIIeTEHIINH

YK)

YK-1.
Crnocoben

OCYHIECTBJIAATH

MONCK,

KPUTHYECKHH

AHAJIU3 N
CHHTE3

uHpopMaLuHm,

NPUMEHATH
CHCTeMHBII
MOAXO JAJIs
peleHust

MOCTABJICHHbIX

3amayq

Koa n

3Harth
HHIMKATOpa
AOCTHKEHUS
YHUBEPCAJIbHOM
KOMIIeTEeHIIUH
VK- METO/IbI

1.1.AHanu3upyer KpUTHUYECKOT
3aady,  BBIIENS0 aHAK3A U
ee 0a30BBI(OLICHKH
COCTAaBIISIIOLIUE  COBPEMEHHBI
YK-1.2. X Hay4YHBIX
Omnpenenser, TOCTHKEHHI;
UHTEPIPETHPYET IMETOJIBI
paHKUpyeT KPUTHUECKOT
UH(OPMAIHIO, 0 aHaJu3a;
TpeOyeMyl0  AJOCHOBHbBIC
perIeHus TIPUHIIATIBI
MOCTaBIECHHOU KPUTHUECKOT
3a/1a4u; 0 aHajM3a
YK -1.3
OcymiecTBasieT

MOMCK

uHbOpMaUU IS

peleHus

MTOCTaBJICHHOMN

3aauu o

Pa3TUYHBIM THUIIAN

3aIpoCOB;
YK -14.
00paboTke
UHpOpMaLIUU
oTiimyaer  (HaKTEk
oT MHEHUU
WHTEpIpETALNH,
OLICHOK,
dbopmupyer
COOCTBEHHBIE
MHEHUS I
CYKICHHUS,
apryMeHTHpYeT
CBOM BBIBOABI U
TOUKY 3pEHUS
YK-1.5.
PaccmarpuBaet u
npearaet
BO3MO>KHbIE
BapHaHTHI
pelieHus
MIOCTaBJICHHOMN
3aJ]auM, OLICHUBAS
UX TOCTOMHCTBA U

IIpu

Pe3y.HI>TaTI>I OCBOCHHA KOMIIECTCHIUH

YmMmerh Baanern
MoNy4yaTh  WCCIEIOBaH
HOBBIC ueM
3HAaHUA HA  TPOOJIEMBI
OCHOBE npodeccro
aHanms3a, HaJTbHON
CHUHTE3a U  JESATEIBHOC
ap.; TH C
coOuparb  IPUMEHEHU
JaHHBIC TI0O €M aHaJIN3a,
CIIOXKHBIM  CHHTE3a U
HAyYHBIM  JPYTHX
npobiieMaM, METOJI0B
OTHOCSIIIIUM UHTEIJICKTY
cA K aJbHOU
npodeccuo JesTeNbHOC
HaJILHOU TH;
o0nacTu;  BBISBICHHE
OCYIIECTBIISI M HAYYHBIX
Th IOUCK  TPOOJEM U
nH(pOpMalLd HCIOJIb30Ba
uu HUEM
pELIECHNI Ha aJeKBaTHBIX
OCHOBE METOJIOB
IeicTBuil, I uX
SKCIIEPUMEH PEILICHUS;
Ta ¥ OMBITA JIEMOHCTPHP

OBaHHEM
OIICHOYHBIX
CYyXIEHUI B
pelieHuun
pOOJIEMHBI
X
npodeccuo
HAJIBHBIX
CUTYyaLHi



VK-2
CrocobeHn
ONpEeNENATh
KpYT 3a/a4 B
paMkax
MIOCTaBJICHHOM
eI U
BBIOMpATh
OINTHMAaJbHEIC
CHOCOOBI UX
peuieHus,
HCXOJs 13
JEUCTBYIOIUX
MPaBOBBIX HOPM,
HMEIOIITUXCS
pecypcoB u
OTpaHUYECHUM

HEOOCTAaTKHU

YK 2.1
Onpenensier  Kpy.
3aJlad B paMKa:
MMOCTaBJIICHHOMN
1EeIH, OMpeaeseT
CBSI3U MEXIy HUMF
YK 2.2
IIpennaraer
CIOCOOBI pPEILICHHU:
IMOCTaBJICHHBIX
3a7a4 1
OKHJaeMEbIe
pe3yJbTaThI;
OILICHHBACT
MpeTI0KCHHBIC
CIIOCOOBI C TOYKH
3peHUs
COOTBETCTBHS 11€JI1
MPOEKTa

VK-2.3.
[Inanupyet
peanu3anuio 3aaal
B 30HE  CBOCH
OTBETCTBECHHOCTH |
y4ETOM
AMEIOIINXCS
pecypcoB n
OTpaHUYECHUH,
JIEUCTBYIOIINX
MPABOBBIX HOPM
VK-2.4
Brimmonuser 3amauvl
B  30HE  CBoeH
OTBETCTBECHHOCTH 1
COOTBETCTBUH (
3arIaHUPOBAHHBIM
U pe3yJbTaTaMu 1
TOYKaMH
KOHTPOJIS, npu
HEOOXOIMMOCTH
KOPPEKTUPYET
CIOCOOBI  PEIICHHU:
3amaq

VK-2.5.
[Ipencrasnser
pe3yIbTaThl
MPOEKTA,
npejjaraeT
BO3MOKHOCTH HX
HCITOJI30BaHUS
/1



COBEPILIEHCTBOBAH
ust

Oo6menpodgeccuoHalbHbIe KOMIIETEHIIMN BHIMTYCKHUKOB

OIIK-1
Crniocoben
MPUMEHSTh
COBpPEMCHHBIC
nH(POPMAIMOHH
O_
KOMMYHHUKAITHO
HHBIC
TEXHOJIOTHH B
npodeccroHab
HOU
JeSITeTbHOCTH
COIIMOJIOTA.

OIIK-1.1. TEOPETUUECK HCIOJIb30Ba HABBIKAMU
Onpenensier ne Th pa3paboTku
peNEeBaHTHBIE JULTIONY3MIIUPU CTAaHIAAPTHO CHEIUAIIA3
perieHus YyecKue e HMPOBAHHBIX
MOCTaBJICHHOM MOJIENIA U UX TPOTPAMMH IPOTPaMM
3aJjaul MCTOYHUKIIIPUMEHEHUE O€ Jin
uHpOopMaIuy, npu obOecrieueH perieHust
BKJTFOYAsI peteHuu ue npu 3a1a4
HaI[MOHAJbHBIE  IBAJay peuieHun  mpodeccuo
MEXIYyHAPOAHBIC COILIMOJIOTHYE 3a7a4 HaJIbHOU
0a3sl JAHHBIX CKOM COIIUOJIOTH c(epsl
AJIIEKTPOHHBIE HapaBJICHH YECKOU JIeSITEIIbHOC
OuOMMOTEYHBIE  OCTH HampaBJieH TH
CHUCTEMBHI, HOCTH, IIPU
CHEIAIN3UPOBaHH MOJTOTOBKE

13(S MaKeTE HaY4YHBIX

MPUKIIATHBIX myOauKanu

IpOTrpamm; uu

OIIK-1.2. OOKJIAI0B

IIpoBogutr mowuck

COLIMOJIOTHYECKOM

UHpOpMaLnH,

HEoOXoauMON UL

petieHus

MOCTaBICHHOMN

3a/aud, ToJIydae
Ha €€  OCHOB
COILIMOJIOTHYECKHUE
JlaHHEBIE;
OIIK-1.3.
Brimonnaser
HEOOXOIMMEIC
CTaTUCTHYECKUE
mpolenypsl  MpH
HCIIOJIb30BaHUU
CIIeLUATTN3UPOBaH}
BIX MMaKeTO]
MPUKIIATHBIX
nporpaMMm (Takux
kak MS  Excel
Eviews, Stata
SPSS);

OIIK-1.4. Co3nmae
U TIOAJEpPKUBACT
HOPMAaTUBHO-
METOAMYECKYIO 1
UH(GOPMALIMOHHYIC
6azy
HCCIEIOBAHUNA  II(



3aJaHHON TeMe;
OIIK-1.5.
Permamentupyer
IIPOLIECCHI
apXuBaIu 1
XpaHeHUus
COLMOJIOTUYECKUX
JTAHHBIX B
COOTBETCTBUU C
YCTaHOBJIEHHBIMHU
MpaBUIAMMU.

[Ipn mpoBeneHWM Y4YeOHBIX 3aHITHIA O0ECICUMBACTCS Pa3BUTHE Y OOYYAIOIIUXCS HABBIKOB
KOMaHAHON paboThl, MEXKITUYHOCTHOW KOMMYHUKAIIUHU, IPUHATHS PEIICHUHN, TUEPCKUX KaueCTB
(BKJTIOUAs TP HEOOXOJIUMOCTH MPOBECHNE WHTEPAKTUBHBIX JIEKIIMM, TPYIIOBBIX JUCKYCCUH,
pPOJIEBBIX WTp, TPEHUHTOB, aHANU3 CUTyallud W HMMHUTALMOHHBIX MOJENel, MpernoiaBaHue
TUCUUIITMH (MOfyJiel) B (opMe KypcOB, COCTaBIICHHBIX Ha OCHOBE PE3yJIbTATOB HAyYHBIX
UCCJIEIOBaHHU, B TOM YHCIE C YYETOM PETHOHANBHBIX OCOOCHHOCTEH mpodeccHoHaTbHON
JESITEIILHOCTH BBITTYCKHUKOB ¥ IMTOTpeOHOCTEH paboTomareneii).

B pesynbraTe OCBOCHUS TUCITUTUTHHEBI O0YYAIOIIHIACS TOJIKCH:

3HaTh: copepkaHue 0a30BBIX OMPEACICHUN U MOHATHH MaTEeMaTHYECKOTO aHaau3a M JIMHEHHOU
anreOpbl, OCHOBHBIE TMOHSTUS M3 TEOPHH MPENEJIOB U MPOU3BOAHBIX, METOABI HCCIIEAOBaHUS
GYHKIHMII Ha OCHOBE J3TUX TMOHATUHN, MOHATHE MuddepeHnrana U WHTerpaia, omnpeAciieHue U
OCOOCHHOCTH  OTPEACIICHHOTO W HECOOCTBCHHOTO HHTErpajia, CBOWCTBA MAaTpUIl U
COOTBETCTBYIOLIUX OMNpEENNUTENeH, UX B3aUMOCBSA3b C CHCTEMaMHU JIMHEWHBIX yYpaBHEHUU U
auHelHbIMU npeobpazoBanuaMu (YK-1, VK-2, OIIK-1).

YMeTb: OpHEHTHPOBAaThCS B OOJIACTH MATEMAaTUYECKOTO aHalu3a H JIMHEWHOW anreOphl,
M0JIb30BAThCsl CIELMAIBHON JIUTEpaTypoil B U3ydaeMoi 001acTH, BBIYUCIATE MPEAEbl PyHKINUN
U TOCJEeNI0BaTeIbHOCTH, HAXOAUTh MPOU3BOAHBIE, CTPOUTH TpadUKH HEMPEpPBIBHBIX U
pa3pbIBHBIX  (YHKIMIA, HAXOAUTh HMHTErpaibl  (OMpedeleHHbIE, HEOINpeneJIeHHbIE U
HECOOCTBEHHBIC), YMETh MPOU3BOUTH BBIUMCICHHUS C MATPUIIAMH M PEIIaTh CUCTEMBbI JIMHEHHBIX
ypaBHEHH, OOOCHOBBIBATH BHIOOP CPEICTB, HEOOXOAMUMBIX JUISI PEIICHUS KOHKPETHBIX 3aj1ad
MaTeMaTH4YeCKOr0 aHajluW3a U JUHEHHOW anreOpbl, CBOAMTHL IOCTAHOBKM 3aJad Ha
COJIEpKaTeIbHOM ypOBHE K (DOpMajgbHBIM M OTHOCUTh HMX K COOTBETCTBYIOIIMM paszziesiaM
MaTeMaTH4eCcKoro aHanu3a u qunerHoi anreopsl (YK-1, YK-2, OIIK-1).

BuiajgeThb: HaBbIKAMH BBIYUCIICHHS MPEAENoB (PYHKIMI U TOCIEIOBATEIILHOCTEH, HAXO0XKICHUS
MPOU3BOJIHBIX, TIOCTPOCHUS TPAPUKOB HEMPEPBHIBHBIX W Pa3pBIBHBIX (YHKIUH, HAXOXKICHUS
UHTETpasioB (OIpeNeeHHbIX, HEOMPEJCICHHbIX U HECOOCTBEHHBIX), YMEHHEM IPOU3BOJIUTH

BBIYUCIICHUSI C MAaTPUIIAMHU U peliaTh cUCTeMbl TUHEHHBIX ypaBHeHuil (YK-1, YK-2, OIIK-1) .



Ilpu mpoBeneHHM yuyeOHBIX 3aHATUH OOecreYMBaeTCsl pa3BUTHE Yy OOYYalOIIMXCS HaBBIKOB
KOMaHIHOU pabOThl, MEKJIMUYHOCTHOW KOMMYHUKAIIUH, IPUHATHUS PEIICHUH, TUASPCKUX Ka4eCcTB
(BKJItOUAsl IIPU HEOOXOIUMOCTH IMPOBEAECHUE MHTEPAKTHUBHBIX JIEKLMH, IPYNIOBBIX AUCKYCCHH,
pPOJIEBBIX WIp, TPEHUHIOB, aHAJINW3 CUTyallUd W HUMUTALMOHHBIX MOJIENEH, IpernoaaBaHue
TUCLUIUIMH (MOJyJei) B (opMme KypcOB, COCTaBIEHHBIX Ha OCHOBE pe3yJIbTaTOB HAy4YHBIX
UCCIICIOBAaHM, B TOM YHCJIE C YYETOM PETMOHAIBHBIX OCOOEHHOCTEH MpodecCHOHATEHON
JIESATETLHOCTH BBIITYCKHUKOB U TOTPEOHOCTEHN paboTomaTeseii).



5. Conep:kanne U yueOHO-MeTOANYECKAS KAPTA JUCHUNIMHBI

Home CamocrosiTenbHas KonuuecTBo | nurepatypa
p HaumenoBanue teM (BOIpocoB), 3aHsTHs padora dopmbl Gamnos
HeJel | W3Yy4YaeMbIX [0 JaHHOW JTMCLHUIIIINHE CrynenTos KOHTPOJIA
u T | Copepxanue Yacsl min | max
Tekymas padora 0 25
CTY/ICHTOB

1 UucnoBas ochk. JlnnHa W BeMW4uH | 2 2 IImomans 3 MHUHH-
OTpe3ka Ha mpsaMmou. JlekaproBas TPEYrOJbHUKA | OIIpoC
MPSIMOYTOJIbHAsl CHCTEMAa KOOPIHWHAT MHOI'OYTOJIb-
Ha TUIOCKOCTH HUKA.
PaccrosiHne Mexay AByMsI TOYKaMHU.
Jlenenue OTpe3Ka B JTaHHOM 0 ) [1], [3], [5]
OTHOLIEHWW.  YpaBHEHHE  JIMHUU.
HekoTopele sneMeHTapHbIE 3aJayH.
VYrinoBoir  kodhPHUIMEHT  MPSAMOH.
YpaBHeHHE TIPAMOM C  YIVIOBBIM
K03 punreHTOM.

2 OO6miee ypaBHEHUE npsamoit. | 1 1 | Jluauu cnpoca u 3 Onpoc Ha
YpaBHeHUE y4-Ka IIPSIMBIX. MPEeAJIOKEH-HSI. 3aHATHUAX
VYpaBHeHue OpsIMOHN, MPOXOIAIIECH Touxka
4yepes3 ABE TOYKU. YpaBHEHHE NPSAMOU IepecevYcHus 0 5 (11, 31, [5]
B OTpe3Kax. Yroia Mexay JIByMs JIBYX  TPSIMBIX. P
IPSMBIMU. Y CIIOBUE MapalIeIbHOCTU YpaBHeHue
U TEpPHEeHIUKYJSPHOCTH  IPSIMBIX. O1OKEeTHOM
PaccTosiHME OT TOUKH J10 MPSMOIA. JIMHUU.

3 OxkpyxHocTh Ommuric. ['umepOomna. | 2 2 | Ilapaboma. Yron 3 MHHH- 0 ) (11, [31. [5]
[TonsipHast cucrema koopauHat. CBsi3b MEXIy  AByMs onpoc P




MCXKOY IMOJIAPHBIMUA n
nNpAMOYT'OJIbHBIMU KOOpAWHATAMU.

MIPSIMBIMHU.
Ycnosue
MapauieTbHOCTH
H
MIEePIICHIUKYIISIPH
OCTH  TPSMBIX,
3aJaHHBIX B
o011eM BUIE.

Onpenenurenu KBaJ-paTHbIX MATPULI.
CaoiictBa ompezaenureneil. CucreMbl
JIMHEWHBIX  ypaBHEHUW. Pemienue
CUCTEM JIMHEHHBIX ypaBHEHUU C
nomotpio Gopmyn Kpamepa. Merton
l"aycca.

Panr maTtpuist

Omnpoc Ha
3aHATUAX

[11, [2], [3],
[5]

OcHOBHBIE CBEACHHSA O MaTpHULax.
Onepanuu Hag matpunamu. OOpatHas
MaTpuIia. MatpuaHbIii croco0
pELICHUs CUCTEM YPaBHEHUM.

YpaBHeHue
KpPHUBBIX B
MOJISIPHOM

CUCTEME

KOOpAMHAT

MUHH-
ompoc

[11, [2], [3],
[5]

MHuoxecTBa. AOCONIOTHAs BEIMYMHA
JEUCTBUTEIILHOIO qycIa.
OkpectHOocTh TOYkH. [locTosiHHBIE U
NepeMeHHble  BeNW4HuHblL. [loHsATHE
byHKIMH.

Crioco6sl 3amanus GyHkiuu. [lorsTue
HEeSIBHOM, OOpaTHOW M CIOXHOH
GbyHKIMA. [Ipenen GyHKIHH.
Opnnocroponuue mnpeaensl. OCHOBHBIE
TeopeMbl O Tpenenax. Packpeitue
HEOIPEIEICHHOCTEN. IIepsbiit
3aMevaTeNbHbld  Tipenaen  Bropoit
3aMeyaTebHbIN peaed..

Knaccudukanus
dbyHKIIH.
I'paduxu
OCHOBHBIX
JIIEMEHTaPHBIX
dbyHKIH.
IIpumenenue
byHKIIIH B
COLIMOJIOTHH.

Ormpoc Ha
3aHSATHIX

[11, [2], [5]

HenpepriBHOCTH byHKIUN

[Ipenen

[11, [2], [3]




HexoTtopble cBoOWCTBa HENMPEPBHIBHBIX

byHKIIMH HA

¢bynkuii. Touku paspeiBa (yHKIUU. SI3BIKE
Ormpenenenne MPoU3BOIHON. 3amauu, OKPECTHOCTH
MPUBOIAIIIE K MTOHSITHIO
IIPOU3BOJHOM.
8 Cxema BBIUHCJIEHMSI TMPOU3BOJHOM. HenpepsiBHOCTD
OcHoBHble TIpaBuia auddepeHnn- OCHOBHBIX
poBanus. IIpousBomHas  HEABHOM, 3JIEMEHTAPHBIX
o0paTHOM ® CJIOXKHOH  (PYHKITUH. byHKIMA.
IIpou3BogHbBIE BBICIIMX IOPSIKOB. IIpousBonHbIe
[TpousBogHas § CTETeHHO- OCHOBHBIX ) [11, [21, [5]
[I0Ka3aTeIbHON byHKIMN. 3JIEMEHTAPHBIX
OKOHOMHYECKUI CMBICTT byHKIMA.
npousBogHoOW. Hekoropsle Teopemsl Jlorapugmuueck
nudPepeHINAIBHOTO  HCYHCIICHHUS. oe
ITpaBuito Jlonurans. Qg depeHIrpoB
aHue.
9 1-s pyOexnasi nucbMeH-Hasi 25
KOHTPOJIbHas1 pado-Ta
Texymas padora 25
CTY/ICHTOB
10 | IlepBooGpasnas GyHKIHA. MeTton
Heonpenenennsiii WHTETrpall. HEOIpeICTICHHbI
CpoiictBa. CriocoObl HMHTErpUpOBa- X
HUSI. WuTerpanbt OCHOBHBIX K03 pHUIeHTOB. 2 [11, [2], [5]
AJIEMEHTapHBIX (bYyHKIHIA.
WuTerpupoBanue paroHaIbHbBIX
anreOpanyeckux GyHKIUN
11 | UaTerpupoBanue HEKOTOPBIX WNuTerpupoBanue MUHU-TECT
TPUTOHOMETPHUECKHUX (bYyHKIHA. HEKOTOPBIX
HuTerpupoBanue panroHAIBHBIX BUJIOB 5 [1], [2], [5]
anreOpandeckux QyHKIUH 4-X THIIOB. APPALMOHAIIBHOC

Tel




12 3agaya O TUIOWIAAA KPUBOJIMHEUHOM HecoOcTBeHHBIE MHUHH-TECT
Tparnenuy. Omnpenenenue UHTETpanbl  OT
OIIPEIEIEHHOTO MHTETpaa. HEOorpaHu-
['eomeTpuueckuit CMBICTI. YeHHBIX  (QYyHK-
Beruncnenue OIPENETEHHOrO mui.  Hecober- [17, 121, [5]
unterpana. @opmyna  HproToHa- BEHHBIC WH-
Jleit6nuna. CBoICTBA ONpPEIEICHHOTO TerpaJibl c
WHTEerpana. 3aMeHa TNEPEeMEHHON U 0OECKOHEYHBIM
dbopMya UHTETPUPOBAHUS TI0 YACTIM peesioM  HH-
B OTpEJICIECHHOM MHTErpae TErpUPOBAHUS
13 Brruncnenne  mnomaned  INIOCKUX [TpubmmxenHoe Bonpoc Ha
¢uryp. Brruncienune o0ObeMOB Tena BBIYHCIICHUE pyo.
BpaIeHUsI. Huddepenmnmanpapie OTIpeICTICHHBIX
ypaBHeHus. OOmme noustus. dud. UHTETpajoB [11, [2], [3]
ypaBHeHus l-ro mopsaka. Jud.
ypaBHEHHsI  C  pa3eisIONIMMUCS
MIEPEMEHHBIMH.
14 | Ognopoanbie nud.ypaB-HeHUs 1-ro Meron Bapuanuu Omnpoc Ha
nopsinka. Jluneilneie aud.ypaBHEHUS MPOU3BOJILHOM 3aHATHSIX
l-ronopsinka. dud.ypaBHeHHs 2-TO IIOCTOSIHHOM. [1], [2], [5]
MOpsAJKa, JOMYyCKAlOIIMe MOHMKEHUE
CTEIIEHMU.
15 | Jluneilinsle OIHOPOIHBIE YpaBHeHue MHHHU-
mud.ypaBHEeHUs 2-TO  TIOpsSiAKA  C bepuymmu. dud. oTmpoc
MIOCTOSIHHBIMU KO3 PHUIHEHTaAMH. YpaBHEHHUS
JInnennbie HEOJHOPO/IHbIE coaepKalme [1], 2], [5]
mud.ypaBHEeHUsT 2-T0  TOpsAAKa ¢ g hepeHIrabI
MMOCTOSTHHBIMH KO3 HUITUCHTAMH. MPOU3BEICHUS U
9aCTHOTO.
16 | Yucnossie psabl. OCHOBHBIE MOHSTHA. [Tpusznak Komn. MHHHU-
Cxomumocts  psna.  Hexoropeie orpoc [11, [2], [3]

CBOMCTBaA YHCJIOBBIX pPAOOB.




HeoOxomumelii mpu3HAK CXOIUMOCTH
psana. l'apmonnyeckun  psn.
JloctaTouHble NPU3HAKU CXOTUMOCTHU
PAIOB C MOJOXKUTEIbHBIMU YJICHAMH.
3HaKo4YepenyIOIIecs PAIBL.
3HakonepeMeHHble psapl. CTeneHHble
PSAIBI

17 | ®yHkuuu JIBYX NIEPEMEHHBIX. | 2 2 | OkcTpeMym 3 Onpoc Ha
OCHOBHBIE MTOHATHSL. YacTtHblie byHKIIIHN 2-X 3aHATHSIX
IIPOU3BOHBIE. Huddepenunan IIEPEMEHHBIX. ) [11, [2], [5]
GyHKIMH 2-X TePEMEHHBIX. JKCTpe- VY cioBHBIM
MyMm  Qynkuuu. HauGomnbimee u JKCTPEMYM.
HauMEHbIIee 3HaYeHUs] PYHKITHH.
18 | 2-m pyoexHas nucbMeHHast | 2 2 25
KOHTpPOJIbHasA padoTa
UTOIO: 30 | 30 48 100




6. O0pa3oBaTe/IbHbIC TEXHOJTOTHHA

TpannuuoHHble JeKIMH M NpaKTHYeckWe (CeMHUHapcKWe) 3aHATHA B ¢opMme cC
HCIOJIb30BAaHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOJIOTHH.

Jlekuus-quanor — cojepkaHue IOJAETCS 4YEpe3 CEpUI0 BOIPOCOB, HAa KOTOPBIE CTYAEHT
JIOJDKEH OTBEYaTh HEMOCPEICTBEHHO B XOJI€ JICKIIUH.

OnnaiiH-ceMMHAp — Pa3HOBUIHOCTH BeO-KOH(EpPEHINH, MPOBEACHUE OHJIANH-BCTPEY WIIH
npe3eHTanuii yepe3 MIHTEepHET B pexxuMe peaqbHOro BpeMeHd. Kaxkaplil U3 y4acTHUKOB HaXOJUTCS
y CBOETO KOMIIbIOTEpa (CpEeACTBa CBSI3U), a CBSI3b MEXy HUMHU IMOAJIEpKUBaeTcs yepe3 MHTepHeT
HOCPEJICTBOM 3arpy>kaeMoro MpUJIOKEHHs, YCTAHOBJICHHOTO Ha KOMIIBIOTEPE KaXI0T0 y4acTHUKA
(Zoom, Meet, Skype u 1p.)

Bugeoxondepenuuss — ceanc BuaeokoHpepenucsssu (BKC) — 5310 TtexHonorus
MHTEPAaKTUBHOTO B3aMMOJEIHCTBUS ABYX M 0ojiee y4aCTHHKOB OOpa3oBaTENBHOTO Mpolecca yis
oOMeHa nHpopmanueil B pealibHOM PeXUME BPEMEHHU.

TexHonoruss 3JIEKTPOHHOTO oOO0y4eHHs (peaqu3yeTcssi TIpU IOMOIIM  3JIEKTPOHHOUN
oOpaszoBatenbHOl cpeasl COI'Y mpu  ucnonb3oBanuu pecypcoB OBC, mnpu mnposeneHun
ABTOMATU3MPOBAHHOTO TECTUPOBAHUS U T. 1.).

pumeyanus

— Bce Buzbl yueOHOI pabOThl MOTYT MPOBOJUTHCS AUCTAHIIMOHHO HA OCHOBAaHMH JIOKAIBHBIX
HOPMAaTHUBHBIX aKTOB.

— B memsx peanuzanMy MHIMBHAYQJIBHOTO TOAXOJa K OOYYEHHIO CTY/ACHTOB,
OCYIIECTBIIIIONINX ~ yYeOHBI  Tpomecc MO HMHAMBUAyaJbHOW  TPAaeKTOPUHM B paMKax
VHIBHYaJTbHOTO paboyero 1jiaHa, n3y4eHne JaHHON TUCHUILUTMHBI MOJKET OCYIIECTBIISTHCS Yepes
WHIMBUAYaTbHBIC KOHCYJBTAI[MH MPEMoaBaTelisi OYHO, B Yachl KOHCYJIbTALUH, MO AJIEKTPOHHOU
noyTe, a TaKkKe C ucrnosib3oBaHueM Webex, miatdopmsl AucTaHIMOHHOTO o0yuyeHus Moodle,
JTUYHBIN KabuHeT cTyaeHTa Ha caiite COI'Y, npyrux snemerntoB JUOC COI'Y.

7. YueGHO-MeToAMYECKOE O0ecTieyeHre CAMOCTONATeJIbHOH PadoThI.

CamocTtosaTenbHas paboTa 0Oyd4arommxcsi SBISIETCS OJHUM M3 BUAOB YUEOHBIX 3aHSTHM.
CamocTtosaTenbHast paboTa IPOBOIUTCS C LEIBIO:

- CHUCTEMAaTH3allUU U 3aKPETICHUS] TOTYyYEHHBIX TEOPETHUUECKUX 3HAHUN M MPAaKTHUUYECKUX YMEHUH
00y4aromuxcst CTy/IC€HTOB;

- yrayOJeHHs U paciIipeHHs TEOPETUIECCKUX 3HAHUM;

- hopMUPOBaHUS YMEHUI HCTOIH30BaTh HOPMATHBHYIO, PABOBYIO, CIIPABOYHYIO JOKYMEHTAIUIO U
CHEIHAJIbHYIO JINTEPATYPY;

- ¢GOopMHpPOBaHMUS  CaMOCTOATEIBLHOCTH  MBIIUIIEHUS, CIOCOOHOCTEH K  CaMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHHUIO M CAaMOpPEaTu3alliu;

- Pa3BUTHUSA UCCIIEIOBATENILCKUX YMEHUM.

CamocTtosaTenbHas padoTa 00yyaroluxcs OCYIIECTBISIETCS HA MPOTSHKEHUN U3Y4YEeHUS BCel
JTUCITUIIMHBL B COOTBETCTBUHU C YTBEPKACHHON B y4eOHOM IUIaHE TPYJOEMKOCTHIO (IJIsI OYHOM
¢dopmbl 00ydeHus: 58 4acoB) U COCTOUT U3:

- paboTHl CTYIEHTOB C JIGKIIMOHHBIMH MaTe€pHallaM{, [IOWCKAa W aHaiW3a JHUTEpaTypsl u
AIIEKTPOHHBIX UCTOYHUKOB HH(POPMAITUH T10 3aJaHHOH TeMe;

- BBITMIOJTHEHUS 3a/IaHu 7151 camocTosTenbHol paboTel B OUOC COT'Y;

- HU3YYEeHHs] TEOpPETHYECKOro, IMPaBOBOIO M CTAaTHCTUYECKOTO Marepuaia Jisi MOJATOTOBKU K
CEMUHAPCKUM 3aHATHIM;



- IOATOTOBKH K 3K3aMEHY.
Tembl 1 popMBI BHEAY AUTOPHOM CAMOCTOSATEIBLHON pabOTHI, €€ TPYJA0EMKOCTh COJIEPKATCS B
pazzaene 5, Tabmn. 5.1.

[To kaxmolt W3 TEeM I CaMOCTOSATEIILHOTO HM3Yy4CeHHSs, NMPUBEICHHBIX B pabodeil mporpamme,
CTyZICHTaM CIIe[yeT CHaydaja MPOYMTaTh PEKOMEHIOBAHHYIO JIUTEPATypy M NMPH HEOOXOAMMOCTHU
COCTaBUTh KpATKUl KOHCIEKT OCHOBHBIX IIOJIOKEHWW, TEPMHUHOB, CBEACHHUH, TPEOYIOIINX
3alIOMUHAHUSA U ABJIAOIINUXCA OCHOBOIIOJIArartOoiuMu B 3TOI\/JI TEME.

[Ipu moAroTOBKE 3aaHUI 1O CAMOCTOSATEIBLHON paboTe CTyJeHTaM HEOOX0UMO OPUEHTHPOBATHCS
Ha KOHCIIEKTHI JIEKLIWM, PEKOMEHAYEMYIO JIUTeparypy. s paclupeHus 3HaHUU 10 AUCLUILUIMHE
PEKOMEHIyEeTCsl UCTIONIh30BaTh IHTEpHET-pEeCypChI:

HpOBOIII/ITB IIOUCK B paSJII/I‘-IHBIX CUCTCMAX, TaKHX KakK O6H_[I/Ie IIOUCKOBBIC CHCTEMBI.
www.yandex.ru, www.google.ru, a TakKe CIielHaJIbHbIE IOMCKOBBIE CUCTEMBI: Www.chem.msu.su,
www.chemnavigator.hotbox.ru.

8. OueHouHbIe cpeACTBA /ISl TEKYIIer0 KOHTPOJIS yCIeBaeMOCTH, pPy0e:KHOH aTTecTallii U
NMPOMEKYTOYHOM aTTECTALMM 110 HTOraM OCBOCHHS
AUCHUILINHBI.

BOl'lpOCI)I K 3a4€Ty

l. CepennHa oTpe3ska.

2. [Tnomane TpeyroibHUKA.

3. [TepeBoa MpAMOYTONBHBIX KOOPAMHAT B MOJIIPHBIE KOOPAUHATHI K HA0OOPOT.
4. [Inomaas MHOTOYTOJIBHUKA.

5. [IpsiMast Ha MIIOCKOCTH (TIOBTOPEHUE).

6. YpaBHeHHE MPSIMOHi ¢ YTIIOBBIM K03 puiineHToMm.

7. Ob6miee ypaBHEHHE TIPSIMOIA.

8. VYpaBHeHHUI NPSAMOH, IPOXOIAILEH Yepe3 TOUKY B 3aJaHHOM HaIIpaBIICHUU.
9. YpaBHeHU NPSIMOH, TPOXOAALIEH YEpE3 JIBE TOUKHU.

10.  PaccTosiHuE OT TOYKH 70 MIPSIMOH.

1. VYcnoBue napajuieIbHOCTH NPSIMBIX.

12.  YcnoBue nepneHAUKyISIPHOCTH MPSAMBIX.

13. dopmyiia yria MExXIy OpsIMbIMU.

14.  YpaBHeHuUe OKpyXHOCTH.

15. Kanonnueckoe ypaBHEHHUE dIIIUIICA

16.  HccnenoBanue HopMBbI AILIHIICA.

17. Kanonnueckoe ypaBHEeHHE THTIEPOOITHI.

18.  HccnenoBanue HopMbl rurepOOIbL.

19. Kanonnueckoe ypaBHEeHHE 11apadoJIbI.

20.  HccnenoBanue hopMbl napadboIbl

21. Onpenenurenu 2-1o U 3-T0 MOPSAIKOB.

22. CaolicTBa ¥ NpaBuia BIYUCIECHUS ONpEAEIUTeNel 2-r0 U 3-ro NOpsAIKOB.
23. MuHoOpBI 1 anredpanvdecKre JOTMOTHEHUS.

24.  BpluncieHHE ONPECIUTENS PA3I0KEHUEM 110 JIEMEHTaM pAJa.

25.  Bwruncnenue onpeneauTes 3aHyJICHHEM 3JIEMEHTOB CTPOKH (CTOIOIA).
26. [TonsiTHe MaTpULIbL.

27. Buasr maTpu.

28.  JluHeliHble omepanuy HaJl MaTPULIAMH.

29. TpaHCIOHUPOBAHUE U YMHOXKEHHUE MATPHIL.

30. CBoiicTBa JIMHEWHBIX ONEepaluid HaJl MaTPUIIAMHU.


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

31. CaoiicTBa MaTpHIl.

32. OOpartHast MaTpHIa, CIIOCOOBI €€ BHIYHCIICHUS.

33.  Pemenue CJIAY metonom Kpamepa.

34. Pemenue CJIAY meronom ["aycca. PemieHre MaTpU4HBIX YpaBHEHUI (C HAXOXKIEHUEM

obpatHoit matpuiibl). [loHsITHE Tpenena mocne0BaTeIbHOCTH.

35.  CaoiicTBa npezena nocaea0BaTeIbHOCTH.

36.  IloHsATHE OECKOHEYHO MaJIBIX U OECKOHEYHO OOJBIITNX BEIUYHH.

37.  TlousTue QyHKIHH.

38.  OOnactp onpeneneHus, 06IacTb 3HAYCHUH QYHKIIUH.

39.  Ilpocreiimue pyHKINOHATIBHBIE 3aBUCUMOCTH.

40. TI'paduku OCHOBHBIX dJIEMEHTAPHBIX QYHKIHU (TIOBTOPEHHUE).

41. CriocoOsl 3a1anus QyHKIUH.

42.  OOpaTHble PYHKINH.

43, SIBHO U HEsIBHO 3a/1aHHAas (DYHKIIUA.

44. [Ipenen pyukimm.

45. CBoiicTBa Npeesnos.

46. PackpeITe HEKOTOPBIX BUJIOB HEONIPEICIICHHOCTEM.

47. [IepBrlii 3aMevaTeNnbHbIN IPENEN.

48.  Yucno e (uucno Diinepa). Bropoil 3aMeuaTeabHbIi peen.

49.  TlonsTHe HENPEPHIBHOCTU (HYHKIIHH.

50.  Knaccu¢ukamus pa3psiBoB (pyHKITUH.

51.  T'opuzoHTanbHas, BEpTUKAIbHAS U HAKJIOHHAS ACUMITOTHI.

52.  TloHsTHE NPOU3BOAHOM.

53. DU3NYECKUN U TEOMETPUYECKUN CMBICI IPOU3BOIHOM.

54. OcnoBuble npaBmita guddepernrpoBanus (yMHOKEHHE HA YHCIIO, CyMMBI).

55.  OcHoBHble npaBuia AuddepeHurpoBanus (IpOU3BEACHUS, YACTHOTO).

56.  TaOnuua npou3BOAHBIX.

57. [TpousBoHas cinoxxHoi ¢yHkumu. [IpaBuio nenoykw.

58.  IIpou3BoAHBIE BBICLIETO NOPSAKA, UX BBIUYUCIICHHUE.

59. [IpaBuno Jlonurans.

60.  MOHOTOHHOCTb U 3KCTPEMYM (PYHKLHUH: TOCTATOYHBIC YCIOBHSL.

61.  Bemykiocts u neperu6 rpaduika GyHKIHHN: TOCTATOYHBIC YCIOBHUS.

62.  HccnenoBanue (yHKIMU U IOCTPOEHUE rpaduka.

63.  Huddepennman nepBoro nopsjaka, CBOMCTBA.

64.  Jluddepenunansl BEICIIETO MOPAIKA.

65. [TonsiTre mepBOOOpPa3HON U HEOTIPEICICHHOTO HHTETpaa.

66.  CBoiicTBa HEONPEAEIEHHOT O UHTErpaja.

67. Tabnuira HeonpeAeIeHHBIX HHTETPAJIOB.

68.  BpluucieHne HHTETPajoB C IMOMOILIBIO CBOMCTB U TaOIHIIBL.

69. [IpuBenenue nHTErpalia K camomy ceoe.

70. Brluncnenue uHTErpagoB METOIOM 3aMEHBI IEPEMEHHOM U 3aHECEHHUS 110
muddepenmmar.

71.  HMHTerpupoBaHHE KBaJIpaTHOIO TPEX4WIeHA B 3HAMEHATEIE IpOOH U TMOJ KOPHEM.

72. MeTto1 MHTETPUPOBAHUS 10 YACTSIM.

73.  HWHTerpupoBaHHE UppalMOHATBHBIX (DYHKIHI: METO ] paliMOHATU3aI[MH BEIPAXKECHUSI.

74. [ToHsiTHE OMIpeAeIeHHOTO UHTETpajla U €ro CBOMCTBA. | €OMETPHUUECKUI CMBICI

OIIPEEIIEHHOr0 UHTErpaa.

75. ®opmyna Herotona-Jleibnua.

76.  Meroabl HHTETPUPOBAHMSI 110 YACTSAM U 3aMEHBI IEPEMEHHOM /711 BEIUMCIICHUS

OIpEIENIEHHOr0 UHTErpaa.

77.  T'eomerpuueckue U GU3NUECKUE MPUIIOKEHUS ONPEIACICHHOTO MHTETpaa.

78. MexXaHU4eCKH1 CMBICH ONPEICICHHOTO UHTErpana.



79.
80.
81.
82.
83.
84.
85.
86.

OcHoBHBIE TOHATHS TU(PEPEHITHATBHBIX yPaBHECHHH.

VYpaBHeHus 1-ro nopsiika ¢ pas3fessomUMUCs IEPEMEHHBIMH.
OnHopoanbie ypaBHEHUs 1-r0 moOpsiaKa.

JIunelinble ypaBHeHUs 1-ro nopsaka.

JluHeliHbIe YpaBHEHHUS 2-TO MOPSAIKA C TOCTOSIHHBIMHA KO3 QHUIIEHTA
IHonsatue OMIL

YacTHbIE TPOU3BOIHBIE.

[TonsTre monunoro auddepennunana GyHKIUH.

BWJIETBI K OK3AMEHY 1 cemectp

Ceepo-OceruHckuii rocynapcTBeHHbIN yHuBepcuteT umenu K.JI.Xeraryposa
JIMCIUIUIMHA Mamemamuxa
Kypc 1

Buier Nel
1. PaccrosiHue Mexay IBYMs TOYKAMH Ha TJIOCKOCTH.
2. Touku 3kcTpeMyMma. MHTepBaIbl MOHOTOHHOCTH.

0 1
2 3
3. Haiitu npousseneuue matpury A=|1 0 B= .
3 2
. x?=3x+2
4. Haiitu npenen: hmxz#;
=lx +x—-2
3aB. kadeapoil MaTEeMaTHUECKOT0 aHAJIN3a A.I'. Kycpaes

CeBepo-OceTuHckuii rocynapcTBeHHbIN yHUBepcuTeT uMenu K.JI.Xeraryposa
Jucuymumea mamemamuxa
Kypc 1

Buaer Ne2

1. JleneHue OTPE3KOB B IaHHOM OTHOIICHHH.
2. CBolicTBa HEONPEAEIEHHOTO UHTErpaIa.

3. prOCTI/ITL W BbIYUCIIUTD OINPCACIINTCIIb

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

4. Haiitn HanGoIbIIEe W HAMMEHBIIEE 3HAYCHNS QYHKIMK y = 3x — x° — | Ha oTpeske [—2;4]



3aB. Kaeapoil MaTEeMaTHUECKOro aHaJIN3a A.T'. Kycpaes

Ceepo-OceruHckuil rocynapcTBeHHbIN yHuBepcuteT uMenu K.JI.Xeraryposa
JIMcIuIUIMHA Mamemamuxa
Kypc 1

Buier Ne3

1. IlepBoobpasnas pynkuusa. Heonpenenenusiii naterpan. CBoicTBa.
2. 3HaKOoYepeayIOIINECs PAIbI.

1
3. Brpluuciute onpeAeacHHbI HHTErpal J(e“ + e Jdx
0

3aB. kadeapoil MaTeMaTHUYECKOI0 aHAJIN3a A.I'. Kycpaes

Ceepo-OcetuHckuii rocynapcTBeHHbIN yHuBepcuteT uMenu K.JI.Xeraryposa
JIMCIUIIMHA MameMamuxa

Buaer Ned

1. CnocoObl HHTETPUPOBAHHUS.
2. CBoWiCTBa HEONIPEAEIEHHOTO NHTETPAA.

T
2

3. Brruuciute onpeeneHHbIi HHTErpal Jsin 2xdx
T

3

3aB. Kadeapoil MaTeMaTHUYECKOI0 aHAJIN3a A.I'. Kycpaes



OueHnBaHue yCTHOTO OTBETA CTYCHTA HA 3a4eTe/IK3aMeHe

Xapaxmepucmuka omeema oannvl
Jlan TmONHBINA, pa3BepHYTHIH OTBET Ha IMOCTaBJIEHHBIM Bompoc. OTBeT
¢dbopMmynHpyeTcss B TEpMUHAX HAyKH, U3JI0KEH JIMTEPAaTYPHBIM S3bIKOM, JIOTHYeH, | 46-50
JIOKA3aTeJIeH, AEMOHCTPUPYET ABTOPCKYIO MO3UIUIO CTYAECHTA.

Jlan TOJHBIM, pa3BEpHYTHIH OTBET HAa IOCTaBIEHHBIH Bompoc. OTBET H3I0KEH
JUTEPATyPHBIM SI3bIKOM B TEPMHUHAX HayKH. MOTyT OBbITh JOMYyLIEHbI HEIOYETHI B
ONPEJEIICHUU IOHATUHM, UCIPABICHHBIC CTYACHTOM CaMOCTOSTENBHO B IIpOLEcce
OTBETA.

JlaH TOJHBINM, PAa3sBEpHYTHIM OTBET HA IIOCTABJICHHBIA BOIPOC, MOKA3aHO YMEHHE
BBIICIIUTH CYILECTBEHHBIE U HECYIIECTBEHHBIC NIPU3HAKH, IPUYNHHO-CIICICTBEHHBIE
cBs3U. OTBET 4YETKO CTPYKTypHUpOBaH, JOTMYEH, W3JO0KEH B TEpMUHAX Hayku. | 36-40
OnHako JOmMylIeHbl HE3HAYMTEIbHbIE OIIMOKM WJIM HEIOYEThl, HCIpPaBICHHBIE
CTYJIEHTOM C IOMOIIBIO «HABOSAIINX) BOIPOCOB IPENOAABATES.

Jlan TOJHBIM, HO HEIOCTATOYHO IIOCJIENOBATEIbHBIM OTBET Ha ITOCTABJICHHBIN
BOIIPOC, HO IpPU OTOM TIOKa3aHO YMEHHE BBIICIUTh CYIIECTBEHHBIE W
HECYILIECTBEHHbIE NPU3HAKU U IIPUYUHHO-CIEACTBEHHbIE cBsA3U. OTBeT jlornueH u | 31-35
W3JI0KEH B TEPMUHAX HAyKH. MOTYT OBITh TOMyIICHBI 1—2 OMIMOKHU B ONpeeICHIH
OCHOBHBIX IIOHATHI, KOTOPBIE CTYJEHT 3aTPYyAHAETCS UCIIPABUTH CAMOCTOSITEJILHO.
JlaH HENOCTaTOYHO MOJIHBIM M HEIOCTATOYHO pa3BepHYThIM oTBeT. CTyAEHT He
CIOCOOEH CaMOCTOSATENbHO BBIACTUTH CYIIECTBEHHBIE U HECYIIECTBEHHBIE IPU3HAKU
U NPUYUHHO-CIEACTBEHHbIE  CBSI3U. CTyZIEHT MOXET KOHKpeTu3uposath | 26-30
0000I1IeHHbIE 3HaHMS, J0Ka3aB Ha MpHMepax MUX OCHOBHBIE IOJIOKEHHS TOJBKO C
MIOMOIIIBIO TipenoaBatessi. PeueBoe oopmiienne Tpedyet nornpaBoK, KOPPEKIIHH.
JlaH HENoJIHBIA OTBET, JIOTMKAa U IIOCJIEIOBAaTEIbHOCTh H3JI0KEHHUS HMMEIOT
CyLIeCTBEHHbIE HapylleHus. JlomymieHsl rpyOble OMMOKM TNpU ONpeIeIeHUH
CYLIHOCTH PACKPBIBAEMBIX IOHATHHI, TEOPUM, SABICHUN, BCICICTBUE HEIIOHUMAaHUSA
CTYJEHTOM HX CYLICCTBCHHBIX M HECYIIECTBEHHBIX NIPU3HAKOB U CBA3Ci. B oTBeTe
OTCYTCTBYIOT BBIBOJIbI. YMEHHUE PACKPBITh KOHKPETHBIC MPOSBICHUS 00O0OIIECHHBIX
3HaHU He noka3aHo. PeyeBoe opopmiieHue TpedyeT NonpaBoK, KOPPEKLUH.

Jlan HenoJHBIA OTBET, MPEACTaBISAIOUINI cO00il pa3pO3HEHHbIE 3HAHUS MO TEME
BONpOCa C CYLIECTBEHHBIMH oOmMOKaMu B ompeneneHusx. IlpucyrctByror
(bparMeHTapHOCTb, HEMIOTUYHOCTh U3I0KEHUA. CTYZCHT HE OCO3HAET CBSI3b IAaHHOTO
MOHATHUS, TEOPUH, SIBICHUS C JAPYIMMHU OOBEKTaMHM JIUCHMILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKpETHM3allUsg M JOKAa3aTeIbHOCTb HU3JIOKEHUA. Peub HerpamorHas.
JIOTIOJIHUTENBHBIE WM YTOYHSIONIME BOIPOCHI IIPENOAABaTeNl HE IPUBONAT K
KOPPEKLUHU OTBETA CTYyACHTA HE TOJBKO Ha IOCTABJICHHBIN BOIPOC, HO U HA JAPYTHE
BOIPOCHI JUCLUILINHBL.

He nosyueHsl 0TBETHI 10 6a30BBIM BOIPOCAM JIUCHUIUIMHBI. 0

41-45

21-25

1-20

PesynbTupyrorias omeHka onpeneseTcs B COOTBETCTBUU ¢ [TonoxenneM o 6amibsHO-PEHTHHTOBOM
CHUCTEMC OLICHKU 3HAaHUH CTYACHTOB.

Tunosblie 3alaHudA 1JIA IMTPAKTHYCCKUX 3aHATHH

Tema Nel. Matpunsl. Onepanun Hag Matpunamu. Onpeneanrtenn. O0paTHas MaTpuua.
CucreMbl JIMHEHBIX YPABHEHUH aJIredOpandecKux ypaBHeHUil



HaiiTn 1uHeiiHbIe KOMOMHAIIUM MATPHUIL

2 -1 2
A-AE,A=|35 -3 3]
(—1 0 —2)
2 -1 0 3 1 2
4A-5B,A=|3 4 -2|,B=[-21 3|,
(—3 1 5) (0 2 —4)

T -2 3 -4 2 -1 -3 1
34+4B,A=|0 2 1 -1},B=|7 -1 0 4].
-5 3 2 0 8 -2 1 5

Haiitu npousseaenue marpuu AB u BA, eciiu 0HM cylIecTBYIOT

Boruncantob OoNpeaACaUuTEIN

1 2
-3 _4" 1 2 3
4 5 6|
T Ty 78 9
Ty 3 2 -1
cosy  sing -2 2 3
—sing cos| 4 2 -3

Haiitu o0paTHy10 MaTpuiy

(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 2 3

4 5 6).

(7 8 9)



Pemuth cucreMy JIMHEHHBIX ajredépamyecKux
¢popmyasl Kpamepa

21:1 Tz = 4.’81 - \/5.’1:2 = 0.

{ a:1—m2_~4, {\/ﬁxl+ 2z, = 11,

a:v+by=f1,

2ax — 3by = 0,
{Cﬂf + dy = fg.

Jax — 6by = ab.

4r+5y+62=8 x + 225 - 3x3 = 14,
Tz + 8y =2 -z, — 2+ 5x3 = —18.
2014+ z2— x3= 3, 21+ 220+ 323 = 3,
221 + 6ag + 4z 6,
3z, + 10z + 823 = 21.

Ty + 322 + 223 =
r1 + oo

o
I
;o=

{m+2y+3z—5 27 =322 + T3 = T,

YPaBHEHU U

HCIOJIb3YH

Pemuthb cucremy JIMHENHHBIX ajiredpandeckux ypapueHuii meroaom I'aycca

21— 20— X3+ 3x4= 5
dry + To+ z3+ 214 = 13;
Tx1 + dxo + 323 + x4 = 215
2z + 5x5 + 3z3 — 4xy = 3.

3z1 + 229 — 23+ 214 = -3
-1 — 3z + 2x4 = -3;
1 -4z + 14 =
T, — 9+ 3z3+ 314 =

[
o2

Tema 2. MuoxecTBa. UncjoBbIe MOCAEI0BATEILHOCTH.

HanucaTth moc/jienoBaTeJIbHOCTH

—1)"
n4+1 n+1 n+1
1) 2y = 8cosn(7r/2); 5) 2n = 2n 4 (—1) :
n+4 n

6) x, = 2 "acosnx.

Hamucats ¢opMyty o611ero 4jieHa nocjaeaoBaTeIbHOCTEH
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B g 0 d6 o e
Ve FeoT D T
R T N O TR BT

Hajitu npenen mociaeaoBaTe1bHOCTH

1) limy/5n; 2) 1im )/ nd; 3) lim )/ 9n;

N> o0 -0 N-sc0

4) lim y/n7; 5) lim %%,

o0 n-r 00

Tema3. ®ynkuumn. [penen pynxkuumn.
1. Haiitu 0o0s1acTh onpeneseHus GpyHKuuin

flz) =ctgz.

f(z) = arccos 3z.

f@)=vz+5—-+v/-8—-=z.
f@) = ene.
flz) =v1i—2a? -arctg%.

2. HaiiTn MHOkecTBa 3HAYEHUI PYHKIUIA.

f(z) = 832_21_3,

f(z) =sinzx-cost.

3. BbIsiCHUTH Kakasi U3 CJIeAYIINX PyHKUMH YeTHbIE, a KAKHEe HeYeTHbIe



lzl.

1) y(=) =4

2) y@) =lr+1-|ow-1];
3) (t) = [t - 2j;

4) z(y) = lny:;

s -7 ez

t2 npnt>0,

2
7) hia) = LIEQ,

)

4. BbIACHUTBH Kakue U3 cieaylomux QyHKIU nepuoanyecKne

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

_ _ 8inbz
Yy= cosdr — 2°

5. IlocTtpouts rpapuku pyHKUMA.

y =Inz?
_zx—=2

Y= ¥3

y = cosecT

y ==z sinzx.
y=|z+1+|z—-2|

_4dx+5
Y=9z 1

6. Kaxmue u3 caenyromux GyHKIui MOHOTOHHbIE WM OTPAHHYEHHbIE

2 y=+r—2
y=2"%
le| y=1° -1,
Y= z
y:{—S npd z < 0,
y:?’;—_i_ls. z npuz=0.

7. Bbraucaurts npegesibl GyHKuMi



lim +4zx - 1.
t—2,56

: 2 1 3z—1
IL%("‘ = 3) I 5
ot —2r 41 . Vre+2+1
G A Vr A
limm - 3z° +:f: lim 33;215:1:——2
0 " 4+ 2 z—+1 3z~1
. (z+a)P -2 ; 1 4
e m (5t - hy)
lim Y9-2 -2 lim o+ 4 =5
=53 -z +4 y—ly +2y -y—-2
@2 fim —£-=82
mERS mEs
lim 2 —% lim#\,m—l—h—z_
y—>1\/7—1 h—0 h
Hm 723 — &° +3z—1 1imy31+t—1
100 102 + z 10 ¢ ’
lim (v +4 - 10z). im 92’ —2243
i ( ) Jim 25—

8. HaiiTu npeneJbl, 3aMeHsisi 6€CKOHEYHO MaJjible IKBHBAJTEHTHBIMH

2
n}) lngtl +z !‘
T—r

£ 8z

lim T - aI‘CSlIlﬁJ?

-0 arctgd/? 2z

lim Y1472 =1

z50 1 —cosz

9. BpI4ucINTH Npeaesabl PyHKIHA

. (x? +2x-3)>  im fx-2 i In(1-3x) | lim 85 1g2

S50 44t 431 iy —4 0By rd—2 =2 sinln(x—1)]

. Xz
. (sin2x
lim| — ,
x—0| sin 3x

Tema 4. IIponzBoanas pynkuun. AnddepenunpoBanue pa3au4uHbIX BUA0B QyHKINH.
IIpousBoanbie BoIicIINX NOPAAKOB. JAuddepenunan pynkuuu. Ucciaenosanue GpyHKuui.

hm(cos Jx)* )

1. Ucxoas u3 onpeaeneHus npou3BoaHoii, Haiitu [ (0).



. .3
sin(xsin—),x # 0;
f(x)= X
0,x=0.

2. CocTaBuThH YPaAaBHCHHUE HOPDMAJIM U YPAaBHEHHE KacaTeJbHOIl K JaHHOH KpI/IBOﬁ B TOYKE C

abcuuccoit x,.

3
y=x—-x,x,=-1

3. HaiiTu npou3BOIHY0.
x2 3 \Y 1+ xz -1
y=——— y=In"(I4+cosx), y=arctg————.
241-3x* X
1 cos®20x in 3

—In(l1+¢e"). y=cte(cosyS)—————. y=
n(l+en). y=ctgleoss) = oy V=

X

1
=x+
Y 1+

4. HaiiTi npou3Boauymo )’ .

x=+1-1%,
y=tgyl+t.

5. HaliTi npou3BOAHYIO 7 -0 HOPSIKA.
y=a.

6. Haiitu npou3BoaHy10 4-ro nopsigka.
y=02x*=7)In(x-1).

7. Haiitu nuddepenuuan dy .

y = xarcsin (1/x) +ln‘x+\/x2 —1

, x>0.

8. Beruncauth npud/IMKeHHO ¢ MoMOUIbI0 H(depeHnnaa.
y=3x, x=17.,76.

9. HaiiTu npeaeJsbl HCnoJib3ys npasuio Jlomurass

lim 292741
A, . a
=1 2% — 4z + 3
T —-I
lim & —& .
z—0 sin2x
1,3
lim &&= 1
z—0 SIn" T
. 1
lim o_ggg_
T—r+4-00 2
lim z -sin l.
=00 x

lim zlnctg z.
z—0



10.ITpoBecTH MOJIHOI HccefoBaHue GYHKIMH M IOCTPOUTH rpadpuk GpyHkumuu

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

Tema S. HeonpeaeneHnblii HHTerpaJj. MHTerpupoBanue panuoHaJIbHbIX, HPPALHOHAIBHBIX
TPUTOHOMETPHYECKHUX (PYHKIHUIA.

1. Haiit uHTETpabl UCIONB3YsI COOTBETCTBYIOLLYIO TOJACTAHOBKY

fcos(ﬁm + 1)dz.

4z

cos*
f z°dz
VIt +7
f 2z + 3)dzx
—E—L{( .

z°+3z-1)
f Ve dr
Tz
/' In 5z dx
Bt
2. Haiftu uHTETpaNHI, MPEABAPUTEITHHO IPEOOPA30BAB MOJABIHTETPAILHOE BHIPAKECHUE
f T%Ldz,
2+ 10
r+8
.[ z° + 3d$'
1—6z
_[ (z+ Dz — lidz'

3. Haiitu uHTErpaibl, NCIOIB3YSl METOJ MHTETPUPOBAHUS 110 YACTAM

lena:da:.
f:n-shf)g_:d:g_ f(2:r:—+—3)-cosa:d:t.
fa:2 Inz dzx. fg"—:::l%a;ﬂ

f:c""e“‘ dz. f(:c2 -4z + 1)e % dz.

4. Haiitu unTerpasl



Adx_ dx

z+3 f(a:—l)s'

f 11dz dz )
(x +2)° z° + 10z + 29
(z+6)ds  [(z=1)dz

/1:2—251:4—17' “+z+1

dr T _ dr.
oy U [

/'SD:(‘?V?\/_E'; ;Idm' fm—mj%'
[:2% a2

dr_ s 2 4
cosz’ SinN"x-CosS' T dﬂ?.
_dr_ ] )

5+ 4sing’ sinz -sin3zrdz.

dz
2sinz —coszx + 5°

cos ¢ - cos Jx dr.

— S, S, e

dr
.[5sin2:c—3cosz:1:-+—4' ctgt v dz.

Tema 6. OmnpeneneHHbI HHTErPas

1. Brraucantb

f2f‘-51dm. .
0 3,_3
: ) c'f(cos T 4cosm)d9;.
T+
/B—a:dm' .
1 3
1 t 2 .
/ -4 g4y :r/ B de
T —2 *
0
1 i 4
Az =3 z
/ 4o —2de fl—cosﬁ:n'
z ]
d <3
fg
Piz [ BFd
i




2. HaiiTu uHTErpaspl, UCHOIL3YS METOJ MHTETPUPOBAHHUS 110 YACTAM

2 7
0
ze—% dr. fln(:c2 + 4) dr. fzcosza:dz.
0 0
f In® /93: In(z + 2) dz. 725%
/’_n_,zgdz, / 3° dz.
/= i ;

3.BorurcnuTh miomaay Guryp, orpaHUuEHHBIX JIMHUSIMU

y=—23 y=—9z.
y=arccosz,r=—-1,z =0,y =0.
y:tgzm:m:%ay=0'

r =2+ 3cosi,

T = 5cosyp.
{y=3+2sint. r = 3(1+siny).

4. BbIUUCIUTH UTMHBI YT KPUBBIX

x = cost + tsint,
ort=0mot=nx/4.

{ =sint — tcost

4(t —-sint), o
T g X,
l—cost), 2=-"73
T

0'1*.7:—0 0T =
& 6

\/m 1 ot Touxn A(1;0) mo Toukm B(2;1).

=1n(1—z2)0Tz=0noz=%.

‘ﬂ

5. Beraucants 00beM TENIA

z=9-122 -y z=0.
224+ y?=9,y+2=3,2=0.
y=2%2=0,2+y=6.

Tema 6. luddepenunanbHbie ypaBHeHUS

1. IlpounTerpupyiite nuddepeHraIbHbIe YPaBHEHIS ¢ pa3aeIIONIIMHUCS TepeMeHHBIMU. Eciii 1aHb! HadanbHbIe

yciioBus, HallguTe YaCTHBIE pPeHICHUA:



y'z® = 2y. (224 )y =2y + 1.
y'va?+ 2?2 =y. (14 23y +1+y2=0.

2.Pemmts nuddepeHnnanbHbple ypaBHEHUS

yy' = 2y — x.
ds_s t
dt —t s )
2 e "
y' + = =
T

3.HaiiTi uHTErpUpyIOIINE MHOKUTEIH U PELLIUTh YPaBHEHUS

y*dr + (yz — 1) dy = 0.

(22 — 3y?) da + 22y dy = 0.

(sin@ + e¥) da + cosa dy = 0.

(zsiny + y)de+ (22cosy+ 2 Inz) dy = 0.

Tema 8. Teopus BepositHOCTH M MaT. CTaTHCTHKA

1. Ilpu mepeBo3Ke sIIKMKa, B KOTOPOM COAEPKAIUCh 25 cTaHgapTHas U 12 HecTaHTApTHBIX
JeTaneil, yTepsHa OJHa JeTalb, HeW3BecTHa Kakas. Haynmady u3BieueHHas W3 sIIUKa
JeTanh OKa3aJloCh HECTaHmapTHOW. HalTu BeposATHOCTH TOTO, YTO ObLIAa yTepsHA

HECTaHAapTHadA ACTAJIb.

2. Hailitu MmaTeMaTH4eCKOE 0KUAAHNUE TUCKPETHON CIy4ailHON BETUYHHbI

X 4 7 8
P 04 04 02

3. Haiitu qucnepcuio cilyd4aiiHOM BEJIMYMHBI, 3HAsl 3aKOH €€ pacipeeIeHUs

X 0,1 2 10
P 04 02 0,15

4. B nexe pabotaroT 7 My>XuuH u 5 xeHuH. [1o TabenbHBIM HOMEpaM Hayaady OTOOpaHbI 8
yenoBeK. HallTu BEpOATHOCTB TOTO, UTO CPEAUN HUX OKaXYTCs 4 KEHIIUHBI.

5. Jlucmepcust ciyvaitHoW BenmmumHbBl  D(X)=6,25.
OTKJIOHCHHE.

Haittu cpenHee kBagpaTHYECKOE



IIpuMepHbIe 3aaHUSA AJIS1 KOHTPOJIBHBIX PaGoT

KonTpoabHnas padora Nel.

AHauTHYeCKasi TeOMeTpHusl.
Bapuanr 1.

1. Jns mpsMol Ha TUIOCKOCTH, 3aJaHHON OOIIMM YpPaBHCHHEM, BBINIMCATh 3HAYCHHE
yraoBoro ko3¢ ¢uiuenta. CocTaBuTh ypaBHEHUE NPSMOM, MapauiebHON TaHHON U MpOXOIsIIen
yepe3 Touky A. Haiitu yrimoBoit ko PUITMEeHT MpsSMBIX, EPIICHIUKYJISIPHBIX TaHHOW, U COCTaBUTh
YpaBHEHHE MPsSMOH, NEPIEHIUKYJSIPHOM MaHHOM M mpoxoxsmed uepe3 Touky B. 3amucars
ypaBHeHue nipsimoit (AB):

4x -2y —5=0, A(1;-2), B(3,7)

2. I[aHBI BEPHIMHBI TPCYT'OJIbHUKA C KOOPpAUHATAMMU:
(175)7 (_27'3) u (57 1)
Haiitu YpPaBHECHHS BBICOTBI U ME€IUAHBI 3TOI'0 TPEYTOJIbHUKA.

3. Jlns npsIMBbIX:

x=2y+5=0mu

5x-3y+1=0

OTIPENIeIUTh UX B3aUMHOE PacIOI0KEHHUE.

Bapmuanr 2.

1. JIns mpsMoil Ha TUIOCKOCTH, 33JaHHON OOIIMM YpaBHEHHEM, BBIMHCATH 3HAYCHHE
yrioBoro kodddumnuenra. CocTaBUTh ypaBHEHUE MPSAMOM, MapaJICIbHON JaHHON W MPOXOIAIICH
yepe3 Touky A. Haliti yrioBoit koahULIUEHT IpsIMBbIX, TePIEHANKYISIPHBIX JAHHON, U COCTaBHUTh
ypaBHEHHE TPSIMOM, TEPHEHANKYJSIPHOW JaHHOW M MPOXOosiied uepe3 Touky B. 3ammcarh
ypaBHeHue npsimoit (AB):

4x+2y+5=0, A(-1;2), B(3;5)

2. JlaHbI BEpIIMHBI TPEYTOJILHUKA C KOOPAUHATAMU:

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

Haiitu ypaBHEHUSs BBICOTBI U MEIUAHBI 3TOTO TPEYTOIBHUKA.
3. Jns npAMbIX:

2x+3y+3=0 u

2x—1y+0=0

ONPEJIETUTh UX B3aUMHOE PacIOJIOKEHHE.

KonTpoabHasi padora Ne2.

DJIeMeHTHI JIMHEeHHOi aJredpsbl.



Bapmuanr 1.

1. BerauciuThb OIIPCACIIUTCIIb:

—_— = = =
e e
—_— O = =
O = = =

2. Pemmutsb cucremy ypaBHeHuil MetosioM Kpamepa, ['aycca 1 MaTpu4HbIM METOZOM:

le_x2 —X3 =4
3X1 +4X2—2X3 =11
3x1 —2X2 +4X3 =11

Bapuanr 2.
1. Berunciuts onpenenTelb:

1 2
-1 0
-1 -2
-1 -2

)

S BB

3
3
0
-3
2. Pemuth cuctemy ypaBHeHuit merosioM Kpamepa, ['aycca u MaTpuuHbIM METOI0M:

2X1+X2 — X3 =5
X1+2X2—2X3:4
—2X1+X2 +X3=—3

KonTpoabnast padora Ne3.

BBegenne B aHans.

Bapuanr 1.

72X _ 53x
MNel. lim .
x=02x —arctg3x



c0s2x _ 1

x_% Insin x

Ned. lim 7 >
-1 x" +4x" =5

Bapuanr 2.

(x* +3x+2)>

MNel. lim 3 > )
+2x"—x-2

x—>-1x

) x—1
Ne2. 1im

3[ 2 '
x—1 X _1

. 1+ cos3x
MNe3. lim———

-7 sin® Tx
2
. e3x —e X
Ne4. lim - —.
x—0 2 arcsinx —sin x

(x* =2x-D(x+1)

KonTtposabHnas paGora Ned.

JAnddepennuanbHoe ucHUCTCHHUE.

Bapuanr 1.

BpruuciauTs npou3BOAHYIO

tgzx

3
X

Mel. y=

No2. y =log,;(In" x).
MNe3. y=(cos x)e4.

Ned. y=arctg(x+2).

Ne5. y=x- 33cos’x
2 +arcsinx - x°
Ne6. vy =
N1+ x°
Bapuanr 2.

BoruncnuTth Npon3BOAHYIO

Nel. y= ctg3x : arctg3x.



CoS2x+ x
N2y =T
X

MNe3. y = (In3x)™en~.

Ned. y=3x+x +1.

Nes. y = 4_55in3x.

MNe6. y =tg5x - (1+ arcsinx).



KonTtposbHnasi paGora NeS.

HNHTerpajbHoe HcUMcIeHUE.

Bapmuanr 1.

Haittu unTerpansr:

l'jl+ln(x—1)dx.

x—1

2. _[xzarctgx dx .

3 3 2
3.Jx2+1dx. 4'J-x + 6x +13x:_9dx.
X" =x (x+1)(x+2)
5xY —xP +4x% +8 dx
5._[ 3 dx. I .
x" —8 xvxt+x—1
2 .3
7 [ 22 T, 8 [ dx.
sin° x 4+ cosx

9. fsin2 xcos* xdx. 10. Jcosz xsin’ xdx.

11. Beraucnuts mromaab GUIyphl, OrpaHHYCHHON JTMHUSMU, 33 JaHHBIMH YPaBHEHHSIMH:
x=+e’ =1, x=0, y=In2.
Bapuanrt 2

Haittu unTerpansr:

1. J4aiiix2_xdx. 2. _[(4—3x)e‘3x dx .
Tx+12 3x+1
dx. 4. dx.
J(x—l)(3x+1) § J(x+3)2(x—5) )
5J 4x* —5x+9 I 6_[ dx
' (x2—4x+13)(x+1) ' T x24x—x7
.3
7. jsmsxdx. 8. jcosxcosz 3xdx.
cos’ x
9. fde. 10. [— zdx —.
sin x sin“ xcos” x

11. Boraucaute miomaab GUrypbl, OrpaHi4eHHON JTMHUSAMU, 3aJaHHBIMH YPaBHEHUSAMMU:

y=x1v9-x>, y=0, 0<x<3.



Cnmcok TeM 1151 TBOPUYECKHUX pedepaToB:

. MaremaTtnuecKue CyKAEHUS U YMO3aKIIOUCHHUS.
. 'eometpus JloGaueBckoro.

. Ucropus maTemaTuku.

. 3amMeuaTeNbHbIE KPUBBIE B MATEMATHKE.

. Maremartuku 3noxu Bo3poxnenus.

. O HeoObIUHOCTH MyTeH Pa3BUTHUS MAaTEMaTHKH.

. MaTtematuka 16 Beka: 110U U OTKPBITHSL.

. 30510TOC CEeUcHHE B npupoac U UCKyCCTBEC.

O 0 I3 O N K~ W N =

. Benukue 3aaun 1peBHOCTH.

MeToanuyeckne peKOMEHIAUM 10 HAIMCAHUIO pedpepaToB.

Pedepar — mnmchmenHas paboTa 1O OMNPEACIICHHOW HAy4YHOW mpolseme, KpaTKoe
U3TI0KEHUE COJIEP)KAHUSI HAYYHOTO TpyJa WU Hay4dHOU mpobiembl. OH sSBiseTCs NeHCTBEHHON
dbopMOil caMOCTOSITENFHOTO HCCIEAOBAaHUS HAayYHBIX MPOOJIEM Ha OCHOBE M3y4YEHHUs TEKCTOB,
CHELMATbHON JHMTEpaTyphl, a TaKKe Ha OCHOBE JIMYHBIX HAOJIOJCHUN, WCCIENOBaHUN U
mpakTH4ecKoro omeita. Pedpepar momoraer BeIpabOTaTh HABBIKM U MPHEMBI CAMOCTOSTEIHHOTO
HAYyYHOTO TIOMCKA, TPAMOTHOTO ¥ JIOTHYECKOTO W3JIOKEHUS M30paHHOH TpoOIeMbl H
CIocoOCTBYET MPUOOIIECHUIO CTYJEHTOB K HAYYHOU JEATETLHOCTH.

[TocnenoBarenbHOCTH PAaOOTHI:

1. Br16op Tembr nccnenoBanus. Tema pedepara BEIOMpACTCS CTYACHTOM
Ha OCHOBE €r0 HAay4YHOro WHTepeca. Takyke MOMOIIhL B BBIOOPE TEMBI MOXKET
OKa3aTh MPEToIaBaTeb.

2. [TnanupoBanue UCCJIeIOBAHMUS. Bxitouaer COCTAaBJICHHE
KaJICHJapHOr0 IUJJaHAa HAy4YHOrO HCCIEOBaHUS M IUJIaHA MPEIoJIaraeMoro
pedepara. KanennapHslii 1iaH MCCIEAOBAHUS BKIIOYAET CIEAYIOIIME AJIIEMEHTHI:
BBIOOp W (dopmynupoBaHHEe NpoOIeMbl, pa3paboTka TIUIaHAa HCCIEIOBAaHUS U
IpeaBapUTENbHOrO IIaHa pedepara; cOOp M HM3yueHHE HMCXOIHOTO MaTepuala,
MIOUCK JTUTEPATyphl; aHaIU3 COOpPAaHHOTO MaTepuaia, TeopeTHdeckas pa3zpaboTka
npoOJieMbl; COOOIIEHHWE O TPEABAPUTEIBHBIX pE3yJbTaTax HCCICIOBAHUS;
JUTEpaTypHOE OPOPMIICHUE UCCIEIOBATENbCKOM MPOOIEMBbI; 00CYKIeHNUE pabOThI
(Ha ceMuHape u T. 11.).

[Inan pedepara xapakTepusyeT e€ro coiepkanue u CTpykrypy. OH JOJKEH BKIIIOYATHh B
ceOs: BBEICHHE, I7Ie OOOCHOBBIBACTCS AKTYaJbHOCTH MPOOJEMBI, CTaBATCS LENb W 3a/a4d



WCCJICOBaHMUSA; OCHOBHAas 4YacTh, B KOTOPOW pAaCKpBhIBAETCSA COJACpXKAHUE TPOOJIEMBI;
3aKJTI0YEHUE, TJIe 0000IIar0TCsl BEIBOABI IO TEME M TAIOTCS MPAKTUICCKAE PEKOMEHIAITNH.

3. [Touck u wuzydyenwe nureparypbl. [ns BbISIBICHUS HEOOXOIMMOMN
JUTEpaTypbl CleIyeT OOpaTUThCS B OHONMOTEKY WM K IIpernojaBaTellto.
[TonoOpannyro naurepatypy cienyer 3agukcupoBarh corigacHo ['OCT mno

oubmuorpaduyeckoMy ONMHUCAHUIO TIPOU3BEACHUI MeUaTH.

Jiist pa3paboTku pedepara T0CTATOYHO U3YUCHHE 4-5 BaXKHEUIINX CTAaTEH 1O M30paHHOM
npobneme. Ilpu wu3ydeHUM JuTEpaTypbl HEOOXOAMMO BBIOMPATh MaTepuai, HE TOJBKO
HOJTBEP K IAIOIIMI TO3ULIUIO aBTOPa pedepara, HO U MaTepuall AJs MOJIEMUKH.

4.06pabotka Mmarepuana. IIpu oOpaboTke MNOIYYEHHOro MaTepuana aBTOp JOJDKEH:
CHCTEMaTH3HPOBATh €ro IO pasjesiaM; BbIIBUHYTh U 00OCHOBaTb CBOU TI'MIIOTE3bl; ONPEAEIUTH
CBOIO MO3UIIHIO, TOYKY 3PEHUS IO paccMaTpuBaeMoil mpobyieMe; yTOUHUTh 00BEM U COJIEpKaHHE
NOHATHH, KOTOPBIMH NPUXOIMTCS OINEPUPOBATH IMPH pa3pabOTKe TeMbl; C(HOPMYIHPOBATH
ONpEENIEHUs] M OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUE pe3yIbTaThl HCCIEIOBAHUS;
OKOHYATEJIbHO YTOUHUTh CTPYKTYpY pedepara.

5. Odopmnenne pedepara. Ilpm  odopmieHum  pedepara  peKOMEHIYETCS
NpUIEPKUBATECS cieyromux npasui: Cienyer mucarh JUIIb TO, YEM aBTOP XOYET BBIPA3UTh
CYLIHOCTb NpoOJsieMBl, ee JoruKy; [lucatk cTporo mocienoBaTelbHO, JOTMYHO, J0Ka3aTeIbHO
(o cxeme: Te3uc — 060cHOBaHUE — BbIBON); [Tucatk sgpko, 06pa3Ho, )KUBO, HE TOJIBKO BCKPHIBAs
UCTHHY, HO U OTpa)kas CBOIO MO3MIMIO, MpONaraHaAupys MOJydeHHble pe3ynbrarhl; Ilucatb
OCMBICIICHHO, COOJIofasi TMpaBUja TpaMMaTUKH, HE 3JI0yNoTpeOisisi HayKooOpa3HbIMH
BBIPA)KEHUSIMH.

Pedepar BeImONHSAETCS B COOTBETCTBHU C TPEOOBAaHHSMH CTaHIAPTOB, pa3padOTaHHBIX
JUIsl JaHHOTO BHUAA JOKyMeHToB. Pabora nomkHa ObITh BbINOJIHEHa Ha Oenoil Oymare
crangaptHoro jmcra A4. Texcr mOmKeH OBITH OTIEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM
penaktope Microsoft Word u oTBedars ciaeayrommmM TpeOOBaHUSAM: TTapaMeTPhl TIOJICH CTPaHMI]
JOJKHBI OBITH B Tpejenax: BepxHee W HibKHee — mo 20 MM, mpaBoe — 10 mm, neBoe — 30 M,
mpudt — Times New Roman , pasmep mpudra — 14, MeKCTPOUHBII UHTEPBAI — MOJIYTOPHBIM.
Jlenta mpuHTEpa — TOJNBKO 4€pHOro usera. Hymepauusi ctpanull B pedepare AODKHA OBITH
CKBO3HOM, HauMHast ¢ TpeTheil cTpanuisl. Homep mpocraBisercs: apabckuMu udpamMu BBEPXY
Ka)KJIOM CTpaHMIIBI CIIPaBa.

[Ipu uznoxxennu Marepuana HEOOXOAUMO MPUIEPKUBATHCSA IPUHATOTO IJIaHA.

bubnuorpaduueckuii CMCOK COCTaBISETCS Ha OCHOBE HMCTOYHUKOB, KOTOpBIE OBLIH
IPOCMOTPEHBl U M3YyYEHBbl CTYyJEHTOM IIpU HalucaHUU pedepaTa. [laHHBIM CIHCOK OTpakaer
CaMOCTOSITENIBHYI0O TBOPYECKYIO paboTy CTYyIEHTa, YTO IO3BOJSET CYAMTh O CTEHNEHH €ro
HNOJArOTOBKM M yriayOleHuM B BbIOpaHHYIO TeMaTHKy. Bcsl ucmosib30BaHHas JuTepaTypa
pa3MelaeTcs B CIEAYIOIEM MOPSJIKE: 3aKOHOJATENbHbIE AKThI, IOCTAHOBJIEHNS, HOPMAaTUBHBIE
JIOKYMEHTBI; BCSl yueOHasi TuTeparypa B anaBUTHOM HOPSJIKE, 3aTEM CPEICTBA MEPUOIUUECKOM
neyaTH B al(paBUTHOM MOPSAKE; UCTOYHUKH U3 ceTH VIHTepHeT.



@onJ THIOBLIX TECTOBLIX 3aaHNH

1. Mampuuywst u onpedenumenu

2 -1 1
Jdana maTtpuna A=(3 1 0 |. Toraasuemenrtc, matpuusl C =34 paBeH
1 2 -1
3
9
-3
6
2 -1
Jana matpuma A= |3 1 0 [. TornasnemeHTc,; MmaTpunbl C :§A paBeH
1 2 -1
0
4
3
2
3
1
1 2
IIpu kakoM 3HAYeHUH (¢ 3HAYEHUE OMpeAeTuTeNs paBHoO -2
1
-1
2
-2
1
IIpyn kakoM 3HAYEHUU (¢ 3HAYEHHE ONMPeTeTuTENs paBHo 1
1
-1
0
o
1 2
IIpu kakoM 3HAYEeHUH (/ 3HAYEHUE OMpeaeTuTeNs paBHO 2
a




\S]

4
0
o 1
IIpu kakoM 3HAYEeHHH (¢ 3HAYEHUE OMpeAeTUTeNs ‘ paBHo -1
3
1
2
0
3 -1 1 2 1 1
Janbl maTpuubl A=| -2 1 0 u B=[4 1 0 |. Torna s3nemMeHT c,, MaTpHIbI
1 2 -1 0 2 -1
C=A+B paBen
-2
2
0
1
3 -1 0 2 1 1
Jdaubl maTpuubl A= -2 1 -1 n B=|4 1 0 [ Torma saemeHT c,; MATPULBI
0o 2 -1 5 2 -1
C=A+B paBeHn
-1
4
1
0
3 -1 1
Onpenenurens matpuubl |0 0 1 [paBen
1 2 -1
5
-7
7



Omnpeneaurenanb matpuubl (|1 0 0 |paBen

1 2 -1
1
3
-1
-3

0 -1 1
Onpenenurens matpuubl |0 4 1 [paBen

1 2 -1
-5
5
3
0

31 1
Mdana MaTpuna A=[4 1 O [(Torna 3JIEMEHT d,; TPAHCIIOHUPOBAHHOM
5 2 -1
mMaTpuubl 4’ paBeH
2
0
1
-2
-3 -1 0 2 1 1
Janbl matpunbl A=|—-2 1 -1 u B=|-4 3 0 | ToraasaemeHT c,; MATPHIbI
1 2 -1 5 2 -1
C=A-B paBen
-1
0
1
6
2 11

Anredpanyeckoe 10N0JHEHHE 3JIeMEeHTa a,,MaTpulbl A=|—4 3 0 [paBHO

5 4 1



3
4

AsrefpanyecKoe J0NOJHEHHE 3I€MEHTA , MATPHIbI A=| —2

2. Cucmembol ypagnenuii

xX—y=5
2x+y=1
(2; -3);
(15 -3);

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

{ x—\/gy:O

24/5x=5y =10

(V5 2);

(3+/5;2);
255 -2);
2+/5;2).

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

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

3

5

1 1
-3 0 |paBHO
4 1



x+y=12
2x-3y=14

(-25-3);
(5;2);

(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
Tx+8y =1

(1;1;3)
(-151; 3)
(-15 1; -3)
(-1;-1; 3)



xX+2y+3z=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+z=-3
2x+y+3z=-1

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

2x+y+z=2
x+3y+z=5
2x+3y—-3z=14

(-152;-2)
(1;2;2)

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

2x—y—-z=4
3x+4y—-2z=11
3x=2y+4z=11

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

(-3;1; 1)

X+y+2z=-1
2x—y+2z=-4
dx+y+4z=-2



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

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

3x+2y+z=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
Sx+y+2z=-6
3x—y+z=-2

(1;-1; 0
(-15-1; 0)
(-151; 0)
(-1;-1; 1)

3. Ananumuueckan zeomempus

Touku A(2, 4), B(-3, 7) u C(-6, 6) — Tpu BepuInHbI napayenorpamma, npuiem A u C —
MIPOTUBOIIOJIO0KHBIE BEpIIMHBI. HaliTh yeTBepTy10 BEpIIUHY ?

(1,3);

('la '3)a
(-17 3)3
(-1, 5).

Han TpeyronbHuk ¢ BepmmHamu A(-2, 4), B(-6, 8), C(5, -6). Haiitu uiomans 3Toro
TPEyroJbHUKA.

HaiiTu npssMoyroJyibHble KOOpAUHATBI TOUEK A, B 151 KOTOPBIX U3BECTHBI MOJISIPHBIE

koopaunatel A(3, 0), B( 2,—% ).

AG, 1), B(L—3);



A, 0), B(L—3);
A, 0), B(L—3);
AG,0), B(L—3).

Otpe3sok ¢ koHamu A(1, -5) u B(4, 3) pa3nenen Ha Tpu paBHble yacTu. HaiiTi koopAMHATHI
TOYEK JICTICHHUS.

)
303

<)l
3}

Haiitu miomass yeTsipexyroyibanka ¢ Bepmmnamu A(-3, 2), B(3, 4), C(6,1), D(5, -2).

21;
26;
22;
32.

Hanst Bepmuabl A(2, 1), B(-2, -2), C(-8, 6) Tpeyronparnka ABC. HaliTu 1yiMHY BBICOTHI,
OILYILLIEHHOM U3 BEPIIUHEI B.

NE
35 ;
243 ;
24/5.

HaiiTu nonsipHbie KoOpaAMHATHI TOUeK A, B I KOTOPBIX N3BECTHBI IPSMOYTOJIbHBIE
koopauHatel: A(-3, 3), B(0,-5).

£

A3 \/_M)B 5,5);
2

4 \/_3”}3 5,—1);
2

A 342, 3”)3 5,—%)



HaifTn TOuKH nepecedeHns KpuBoil y = 6+ 5x —x” ¢ 0CAMH KOOP/MHAT.

(Oa 6)5 (6’ '1)’ ('15 0):
(09 6)9 (63 O)a ('la 0)9
(Oa 5)7 (6’ O)a ('17 O)a
(0, 6), (6, 0), (1, 0).

OrnpeaenuTb pacCTOSTHUE MEXKITY TOUKaMHU A(\/E =7 ), B(Z\/E , 0)

4;
2;

3;

5
CocraBuT ypaBHEHHUE MPSIMOM, OTCEKAIONIEH Ha OCH OPJAMHAT OTPE30K b=1 u oOpa3yromiei ¢

2w
ITOJIOKUTCJIIbHBIM HaHpaBJ’IeHI/IeM ocHu a6CI_II/ICC yFOJI o= ? .

y=—3x+1;
y=Bx+1;
y=—\/§x—1
y=—\/§x+2

Harucate ypaBHeHue npsiMoit, mpoxosieit yepe3 Touku A(0;2) u B(2;4).
x+—y+2=0;
-x +y+2=0;
x—y +5=0;
x —y+2=0.

Hanwucates ypaBHEeHHUE 3JuIMIICa € TIOTYOCSIMU a=2 1 b=3.

2 2

4 9
x2 2

2 9

2 2

4 3

2 2
x_+y_:1.
2 3

Hanmcats ypaBHeHHE rUnIepOOIIBI € TOIYyOCIMU a=3 1 b=4.



x2 y2
R AR
2 16
x2 yZ
=
9 4
x2 y2
———=1.
9 16

2 2

JlaHo ypaBHEHHE dJUIHATICA 35 + f—6 = 1. Haiftu koopauHaTh! (POKyCOB.

Fl(_3’ 0)’ F2(3’ O);

F(-8,0), F(3,0);

Fl (_5> 0)’ F2 (5> 0)

F(-4,0), F,(4,0).

4. Bexmopnas anzeopa

Jlano: || =13, 15‘ =19, |a +13‘ — 24. Haiitn ‘a —5‘ .

21;

22;

23;

24,
Jlano: [a| =5, |b| =12, @ L b. Haiimu |d+5| u |a—b|.

13, 13;

14, 14;

15, 15;

12, 15.

IIpencraBuUTh BEKTOP d= (4,11, —3) kak TMHEWHYIO KOMOMHAITUIO BEKTOPOB
a=(2,2,1),b=(570),¢=(3-24).

!

I
o

Il
Q[ [y
+

[SYR oY1

“ .

[
+ 4+ +

SN
|

QU [y

Il
(o8
Q
+
Sy

|
o

Bekropsl a u b o6pasytor yron ¢ = 60", mpu 3tom |5| =5, I;‘ = 8. Haiitu ‘5 +Z;‘ " ‘Zz —l;‘ .
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-

—_— =]
N = N
O| O] ©
N 9

N
[\
O

3aaHbl BEKTOPB d@ = 21 + 3/, b=-=3 —2k,c=i+ j — k.HaiiTi xoOpAMHATHI BEKTOPA

i-liic
2
3,1,0).;
2
3,2,1);
2
_37270)3
2
2,4,0).
Hano |Zz| =2, 5‘ =1, (pz%. Haiitu Mogyis BekTopa ¢ = 2a —3b.

Hano |Ez| =3,

J73;

5‘ =4, ¢ =120°. Haiit Mozynb BexTOpa ¢ = 3d + 2b.

o .

SRk

Haiitu yron mexnay quaroHasasiMy NapajulesorpaMMma, IOCTPOSHHOTO Ha BEKTOpax
a=2i+j, b=-27+2k.

MW



SERSE

Hano: a =4i —]‘—2];, b= (2,1, 2). Haiitu ab .

3
4;

5
2

HpI/I KAaKOM 3HAa4YCHUU ﬂ BEKTOPBI a= /1; - 5] + 3];, l; = ; + 2] — /Ug B3aUMHO
NECPICHAUKYIIAPHEI.

_4’

_5’

_1’
4,

YrpocTuts BeIpakenue 2i (j X lg) +37(i x lg) +4k (i xJ).

Jlano |d| =3, |b| = 20, @b = 30. Haiiru |axb|.

25413 ;
343 ;

2043 ;
304/3..

Janbl BekTOphl @ = (—4, -8, 8), b= (4, 3, 2). Haiitu BeKTOpHOE IPOU3BEICHHUE.

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

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

Janbl BekTophl @ = (—4, -8, 8), b= (4, 3, 2). Haiitu cunyc yria MeXIay HUMHU.



g‘mﬁ‘m
- O
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Jansl BekTopsl a = (—4, -8, 8), b = (4, 3, 2). Haiitu nmnomaap napaiienorpamma,
MOCTPOCHHOTO Ha 3TUX BEKTOpax.

60;

30;

40

20.

5. Oyukuyuu
x> +4
Haiitu o6nacte onpenenenus Qynkuuu f(x) = —; .

X+

(—o0, =) U (=1, +00);
(—o0, =2)U (=1, +00);
(—w,—l)u(0,+00);
(=00, = 1)U (L, +o00).

Haiitu o6nacts onpenenenus Gpynkuun f(x) = log, (=x).

N

0).
4)
0).

oo, 1)

9

8

b b
M b

8

NN S/~

Haiiti o6macTs onpeenenus GyHkman f(x) =/x—7 ++/10—x.

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



Haiiti o6macts onpenenenus Gyrkmun f(x) =x’ —7x+6.

(=0, 1JU[S, +0).;
(= o0, 1TU[6, +o0).;
(=0, 0]UI[6, +0).;
(=1, 11U[6, +o0).

Haiiti o6macts onpenenenus Gyskmun f(x) =/3x> —=9x+14 .

Jns dyskuuu () = tt:- > HaWTHU: (p(— 1), ¢(%) p(2t-1).

CN2r-
Qt-1)7"

2r—4
(2t-1)
2t —
(2t 1)
2t +
(t-17

i

2; 1;

[\

i

2; 1,6;

b

8]

:

2; 1,6;

Jlnst byskmmn f(x) = +/2x + 7 waiita: £(0), f[g) f(t2 )

V7, x+7, 726247 ;

\/7, Nx=7,22+7;

V6, Jx+7, 4212 +7;

V7, Nx+7, V22 +5.

Mycts f(x)=x". Beraucaurs M.
—a

b-a;

b+a;

3b+2a;



BaokNe6. JxcTpemymbl (PyHKIIMM MHOTHX NepeMeHHBbIX.

HccrneoBath Ha SKCTPEMyM QYHKIMIO z = X~ +xy+ > —6x—9y
M, (1,4) - Touka MuHUMYMa, z . =21

M, (L]) - rouka MuHUMYyMa, z . =—21

=-21

M, (1,4) - Touka MmuHUMYMa, z . =—20

M, (1,4) - Touka MUHUMYMa, Z

min

TunoBbie KOHTPOJIbHbIE 3aIaHUS IJIS CAMOCTOATEILHOM PadoThI
CTYAE€HTOB

KonTpoasHnas padora Nel.

AHauTHYeCKasl FTeOMeTpHs.
Bapmuanr 1.

1. Jlns npsMoil Ha IUIOCKOCTH, 3aJlaHHOM OOIIMM ypaBHEHHMEM, BBIIIUCATh 3HAYCHHE
yriaoBoro kodddunmenta. CoCTaBUTh ypaBHGHHWE TMPSMOW, IMApaJUICIIBHON JTaHHOW U
npoxonsauie uyepe3 Touky A. Haiitu yrioBoil ko3(¢UIMEHT NpSMbIX, HNEPHEHAUKYISIPHBIX
JJAHHOM, M COCTABUTb YPaBHEHHUE NPSIMOU, MEPIECHINKYJSAPHON NAaHHOW M NPOXOAAIIEH 4depes
Touky B. 3anucats ypaBHeHue npsamoii (AB):

4x -2y —-5=0, A(1,;-2), B(3,7)

2. JlaHbl BEpIIMHBI TPEYTOJIBHUKA C KOOPAMHATAMH:

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

Haiitn ypaBHEHMS BBICOTBI M MEIUAHBI TOTO TPEYTOJIbHUKA.

3. Jlns npsIMBbIX:

x—2y+5=0m

5x-3y+1=0

OINIPEACIIUTD UX B3aMMHOE PACIIOJIOKECHHUE.

KonTpoabHnasi padora Ne2.
DJIeMeHTHI JIMHEeHHOI aJredpshl.
Bapuanr 1.
1. Beruncinuth onpeneuTeb:
1 11

1

1 01 1

1 1 0 1

1 1 1 0

2. Pemuts cuctemy ypaBHeHui metonoM Kpamepa, ["aycca u MaTpu4HBIM METOIOM:
2x; —xy —x3 =4
3X1 +4.7C2 —2X3 :11
3)61 —2X2 +4X3 =11

KonTpoabnas paGora Ne3.
BBenenue B anHaJmns.



Bapmuanr 1.

72x _ 53x
MNel. lim :
x=02x —arctg3x

2COS2x _ 1
Ne2. lim ——.
-7 Insinx

2
A11+2x -3

MNe3. lim

x—4 \/;_2

Ned. lim (° ~2x=D(x+1) .
=1 x* +4x% =5

KonTpoabnas paGora Ned.
JAnddepennuanbHoe ucUUCICHUE.

Bapuanr 1.

Buviyucaiums npouszeoomnyio

tgzx

3
X

Nel. y=

MNe2. y=log,(In* x).
Ne3. y=(cos x)e4.
Neq. y=arctg({x+2).

Nos y:x_33c052x

2 + arcsin x - x°

J1+ X3

No6. y =

KonTpoabHasi padora NeS.
HccaenoBanue GpyHKIHU.

Uccnenosars pyrkmmo Y = f(X).
[TocTpouts cxemarudeckuii rpadgux GyHKITUH.

Bapuanr 1.
_‘x+5‘_§
T x+5 x



Bapuanr 2.

‘x - 5‘ 5
=+,
x=5 x
KonTpoabnas paGora Ne6.
HNHuTerpajbHoe HCUMCICHHE.
Bapuanr 1.

Haittu uaterpansr:

1. J1+ln(x1— ) dx. 2. szarctgxdx.
x_
3 3 2
x2 +1dx. 4‘J-x + 6x +13x:_9dx.
X' =X (x+1)(x+2)
s 15x4—x3+4x2+8dx ; J» dx
. x°—8 ' . x\/x2+x—1.
2 .3
7. _[Cf)s . 8. jsm—xdx.
sin” x 4+ cosx
9. _[sinzxcos“xdx. 10. J'coszxsin3xdx.

11. Beraucnuts miomanb GUrypsl, OrpaHIYCHHON JTHHUSMU, 3aJaHHBIMHU YPaBHEHHSIMH:
x=+e’ -1, x=0, y=In2

9. YueOHO-MeTOAMYECKOE U NH(POPMALIMOHHOE 0O0ecnevyeHue TUCIUIJIMHBI (MOYJIs1)

Cnucok pekoMeHayeMoil TuTepaTypsbl

a) OcHoBHasA JuUTEpaTypa

1. Boicimass marematuka st okoHomuctoB @ yueOHuk / H.II. Kpemep, B.A. IlyTko,
UM. Tpumun, M.H. ®punman ; pen. H.I. Kpemep. — 3-e uza. — Mocksa : FOnuth, 2015. — 482
c. : rpad. — (3omoroit oHa poccuiickux y4eOHUKOB). — PexxuM gocTyma: mo HOJMUCKe. —
URL.: https://biblioclub.ru/index.php?page=book&id=114541 (nara obpamenus: 29.11.2020). —
ISBN 978-5-238-00991-9. — TeKcCT : 371€KTPOHHBIHN.
2.bypos, A.H. Jluneiinas anredpa v aHaauTHYECKas reoMeTpust : yueOHoe rmocoodue : [16+]
/ A.H. bypog, 2.I'. Cocanna. — HoBocubupck : HoBocuOupckuii rocy1apcTBEHHBII
TEXHUYECKUN yHuBepcuteT, 2012. — 186 ¢. — Pexxum noctyna: o moanucke. —
URL: https://biblioclub.ru/index.php?page=book&id=228751 (mara obpamenus: 29.11.2020). —
TekcT: 2JeKTPOHHBIN.
3.AHanuTuyecKas reoMeTpus U JIMHEWHas anredpa : yueOHO-MeToruuecKoe mocodue / cocr.
A.B. Mengenes. — Kemeposo : KemepoBckuii rocynapctBeHnblii ynusepcurert, 2012, — 111
c. — Pexxum moctyna: mo moJmucke. —
URL: https://biblioclub.ru/index.php?page=book&id=232773 (nata obpamieHus:
29.11.2020). — TekcT : 3AEeKTPOHHBIN.
4 Yeronun, A.I1. JIuneitnas anreOpa v aHaTUTHYECKasi TeOMETpuUs : yueObHoe rmocodue /
A.I1. Yeromnun ; FOxHbIH PenepanbHbiil yHUBEpcHTET. — PocToB-Ha-JloHy : KOXHBIN



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

denepanbublil yHUBepcuTeT, 2015. — 149 c. — PexxuMm goctymna: 1o noamnucke. —

URL: https://biblioclub.ru/index.php?page=book&id=445132 (mata oOpareHus:
29.11.2020). — bubnuorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 31€KTPOHHBIH.
5.OKOHOMUKO-MaTeMaTHYECKUE METOAbI U MPUKIIAJAHBIE MOJIENH : yueOHOe ocodue /

B.B. ®enocees, A.H. Tapmam, 1.B. Opnoga, B.A. [TonoBaukos ; mox pea. B.B. @enoceena.
— 2-e u3a., nepepad. u gor. — Mockaa : FOurutH, 2015. — 302 ¢. — Pexxum mocTyma: mo
nmoanucke. — URL: https://biblioclub.ru/index.php?page=book&id=114535 (nara
obpamenus: 29.11.2020). — bubnuorp. B kH. — ISBN 5-238-00819-8. — Tekcr :
AJIEKTPOHHBIN.

0) lonosiHUTeILHASA JIUTEPATYypa

1.Maremarudeckag sa1ukIoneaus. / M. U3a. "Oumuknoneaus”, 1977- 85 r.

2.CnoBapb roHOTO MatemaTuka. / M. Tlemaroruka, 1989 .

3.lTankun A. C. 3agauu 1o BbICIIEH MaTeMaTHUKE, TCOPUU BEPOSATHOCTEHN, MaTEMaTUUECKOMN

CTaTHCTUKE, MaT. IPOrPaMMHUPOBAHUIO C perieHusiMU. — M.: Bricias mikosna, 2005.

4 Qynasu A.A., dynapenko B.A. Anre6pa u reometpus. / Munck, 1989 r.

5.A6pamoBuny M., Cturan Y. CripaBOYHHK 110 CTIEUATBHBIM (QYHKIUSAM C (hopMyiamH,

rpadukamMu 1 MaTeMaTH4YeCKUMH Tabnunamu. 1979.

6.JIuxoneroB B.I1., MarkeBuu M.I1. PykoBoaCTBO K pemIeHUIO 3a1a4 IO BBICIICH MaTeMaTuke. /

MuHck, 1969 T.

7.Jemunosny b. I1., Kyapsasues B. A. Kpatkuii kypc Beicielt MaTeMaTuku.— M.: AcTpens,
2007.

8.Munopckuii B.I1. CoopHuk 3anau o Beicuieit Mmarematuke. M.: Hayka, 2008.

906mmii Kypc BbICIIel MaTeMaTuku A skoHoMucToB. [Tox pea. B.U. Epmakosa. M.: UH®PA-

M. 2008.

10. MunaueB B.C. Bricmras marematuka. M3ganue mecroe. M.: Bricmas mkoia, 2006.

11.ITucemennsiii [. T. KoncnekT nekiuu mo Beiciiei Marematuke. — M.: Alipuc-tipecc, 2007

B) UHTEepHeT-pecypebl

baznl JaHHBbIX, I/IHQ)OpMaHI/IOHHO-CHpaBO‘IHLIC X ITIOUCKOBBIC CUCTEMBbI

-MHdopManmoHHBI MaTEeMaTHYECKUI ITOPTAIT BCS MaTeMaTHKa B OJTHOM MECTE:
http://allmath.ru/mathan.htm
- ®enepanbHBId HHOOPMAMOHHBIN TOpTAT «OKOHOMHKA. Connoiorus. MeHeKMEHT)

(Paznmensr: Kuuru u crarbu; YuebHble nporpammsl; JKypHanbHbIH 3ai).

- http://bookfi.org - anexrponHas 6ubIMOTEKA

- http://gen.lib.rus.ec - oubaunorexka Genesis

- http://Www.twirpx.com - 3JIeKTpOHHas1 OMOIHOTEKA

- http://mathnet.ru - oGmepoccuiickuii MaTeMaTHICCKUMA TTOPTAIT

- http://smath.ru/lib/ - moHOTEKCTOBBIE KOJIIEKIINH Ky pHAIoB (Onbmmorexka FOMIU BHI] PAH)

- OBC "Koncynbrant crynenta” (http://www.studentlibrary.ru)
- OBC «YHuBepcurerckas ondmmorexa onnaiin» (http://www.biblioclub.ru)

I') COCTaB JUICH3NOHHOI'O 1 CB06OI[HO pPacupoCTpaHsaACMOro NnporpaMMHOro O6€CH€‘ICHI/I$I,
B TOM YHCJIC OTCUCCTBCHHOI'O IIPOU3BOJACTBA

Ne
n/n

HaumeHnoBanue Ne gorosopa (auueH3us)



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

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
2 Windows 10 ProforWorkstations Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
3 Windows 8.1 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
4 Windows 8.1 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
5 Windows 8 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
6 Windows 8 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
7 Windows 7 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
8 Windows 7 Professional Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
9 OfficeStandard 2016 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
10 OfficeStandard 2013 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
11 OfficeStandard 2010 Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 T
Cucrema TecTUpOBaHHUSA Ne 468 ot 03.12.2013 UII Cynrarynun P.T. (6eccpouno)
12
SunravWEBClass
13 AHTUBUPYCHOE IPOTPAMMHOE Ne 17E0-180222-130819-587-185 ot 26.02. 2018 r. no
obecnieuenne KasperksyTotalSecurity | 14.03.2019 r.(npoanena go 2021 r.)
14 Cucrema ynpasnenus 60azamu ganabix | CBoOOgHOE IporpaMMHOe obecrieueHne(0ecCpodHo)
MySQLFireBird
15 Cucrema MOUCKA TeKcToBBIX | Ne 795 ot 26.12.2018 (netictBurenen go 30.12.2019r1) ¢
3auMcTBOBaHMi « AnTumaruar. BY3» | 3A0 «Antu-Ilnarma» npoanena no 2021 r.
16 Koncynprant+ Ne 430-2017/614 0111.01.2017 r. OO0 «Dact-Uupopm»
(6eccpouno)
17 | T'apanT 01.2020 -12.2021r.

10. MaTepHaﬂbHO-TeXHI/I'leCKOC OCHAIICHUEC NUCIUIIJINHDBI:

Ayn. Ne 403. YueOHas aynauTopus Uisi MPOBEACHUS 3aHATHH JIEKIIMOHHOTO THWIIA, 3aHATUN
CEMHHAPCKOT0 THIIA: TPENOIaBATeILCKUI CTOJ; CTYJI; CTOJBI O0YYarOIIUXCs; CTYIbs; Kadenpa;
KJIacCHasi J0CKa; Habop JEeMOHCTPAIlMOHHOTO O0OpyaoBaHMs (TIEPEHOCHBIE MPOSKIIMOHHBIN
9KpaH M MPOEKTOp), HOYTOYK, KOJIOHKH, KOMIUIEKTHI JHIIEH3MOHHOTO €KEeTOTHO OOHOBIISIEMOTO
IpOrpaMMHOr0 obecredeHusl (C yKa3aHMEM pPEKBU3UTOB IMOATBEPIKIAIONIETO JTOKyMEHTA):
Windows 10 ProforWorkstations, (Ne 4100072800 MicrosoftProducts (MPSA) ot 04.2016r).
[Tporpammuoe obecnieuenue 1C: Ilpeanpustue. bByxranrepckuit Yuer. Tunosas koHdurypauus
8 cereBas Bepcust (Ne CII/108 ot 29.08.2017 (makcumym-codt) 6eccpouno), OfficeStandard
2016 (Ne 4100072800 MicrosoftProducts (MPSA) ot 04.2016r), Cucrema moucka TEKCTOBBIX
3auMcTBOBaHUN «AHTHIIIAruat.BY3» (Ne795 ot 26.12.2020 (meiictBurenen no 30.12.2021r) ¢
3A0 «Antu-Ilnaruary).

[Tepeuens 10 B cBoO0oaHOM moctyme: WinRar, Sublimetext 3, GoogleChrome, YandexBrowser,
OperaBrowser, Cucremaynpasnenusoazamuaanasix MySQLFireBird; VisualStudioCode ,
BlendforVIsualStudio, VisualStudio 2019, OpenServer, CodeBlocks, Anaconda3, AndroidStudio
, PyCharm-community, Python 3.8.5.; KasperskyFree .

Poccuiickas ®enepanmst, 362025, Pecniy6onuka CeBepnas Ocetust —AjaHus,

ropoxa BnangukaBkas, ynuna [leperenn/Barytuna, nom 16/19, yue6nsiit kopiryc Ne 6.

Aya Ne 405. YyeOHast aytuTOpHS U1 3aHATHI CEMHUHAPCKOTO THIIA, KyPCOBOTO
IPOEKTUPOBAHUS (BBIIOJIHEHUS KyPCOBBIX padOT), IPYNIIOBBIX U MHIUBUAYAJIBHBIX
KOHCYJIbTAIIMH, TEKYIET0 KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluy, MPernoaBaTeIbCKUM CTOT;
CTYJ1; CTOJIBI O0yUaroIIUXCs; CTYJbs; Kadeapa; KiaccHas A0ocka; KOMIUIEKThI TUIIEH3MOHHOTO




€KEro/IH0 OOHOBIIIEMOTO MPOrPaMMHOI0 0OecriedeH sl (C yKa3aHuEM PEKBU3UTOB
noaTeepkaatomiero nokymenta): Windows 10 ProforWorkstations, (Ne 4100072800
MicrosoftProducts (MPSA) ot 04.2016r). ITporpammuoe obecnieuenue 1C: [Ipeqnpusrue.
Byxranrtepckuit Yuer. Tunosas konpurypauus 8 cereBas Bepcust (Ne CII/108 ot 29.08.2017
(MmakcumyMm-cor) Geccpouno), OfficeStandard 2016 (Ne 4100072800 MicrosoftProducts
(MPSA) ot 04.2016r), Cuctema momcka TeKCTOBBIX 3aMMCTBOBaHUN «AHTUIIIaruat.BY3»
(Ne795 ot 26.12.2020 (neiictBurenen no 30.12.2021r) ¢ 3AO «Antu-Ilnaruar).

[Tepeuens I1O B cBoOOaHOM nmoctymie: WinRar, Sublimetext 3, GoogleChrome, YandexBrowser,
OperaBrowser, Cucremaynpasnenus6azamunanabix  MySQLFireBird; VisualStudioCode
BlendforVIsualStudio, VisualStudio 2019, OpenServer, CodeBlocks, Anaconda3, AndroidStudio
, PyCharm-community, Python 3.8.5.; KasperskyFree.

Poccuiickas @enepanust, 362025, Pecriyonuka CeBepHast Ocetust —Ananus,

ropoa Brnaaukaskas, ynuua Lleperenn/BaryTtuna, nom 16/19, yueGHbIi kopmyc Ne 6.

JlabopaTopun - KOMNBIOTEpHBIE KJIacchl, aya. Ne30S - KOMIBIOTEpPHBIE KJIACCHI:
IPENoIaBaTeILCKUI CTOJI,IPENOaBATEILCKUI CTYJI, CTOJNBI OOYYaroIIUXCs, CTYJbs, KJIacCHas
nocka,I1IK oOyuaromuxcs, nporpammaoe obecneuenne: Windows 10 ProforWorkstations, (Ne
4100072800 MicrosoftProducts (MPSA) or 04.2016r). IIporpammuoe obGecneuenue 1C:
[Tpennpustue. byxranrepckuit Yuer. Tunosas koHpurypamus 8 cereBas Bepcus (Ne CII/108 ot
29.08.2017  (makcumym-codpT) Oeccpouno), OfficeStandard 2016 (Ne 4100072800
MicrosoftProducts (MPSA) ot 04.2016r), Cucrema mnoucka TEKCTOBBIX 3aMMCTBOBAaHUMN
«Antumnaruat.BY3» (Ne795 ot 26.12.2020 (nmetictButenen no 30.12.2021r) ¢ 3A0 «AHTH-
[Tnaruaty).

[Tepeuens I10O B cBoOOaHOM nmoctyme: WinRar, Sublimetext 3, GoogleChrome, YandexBrowser,
OperaBrowser, Cucrtemaynpasnenusioazamunanabix  MySQLFireBird; VisualStudioCode
BlendforVIsualStudio, VisualStudio 2019, OpenServer, CodeBlocks, Anaconda3, AndroidStudio
, PyCharm-community, Python 3.8.5.; KasperskyFree.

Poccuiickas ®enepanust, 362025, Pecniy6onnka CeBepnas Ocetust —AjaHus,

ropoa BnangukaBkas, ynuna leperenn/Barytuna, nom 16/19, yue6nsriit kopiryc Ne 6.

KomnproTepHble Kiacchl ¢ AOCTYNOM K pecypcaMm cetu MHTEpHeT: mpenojgaBaTelbCKUU CTOJ,
MPEToAaBaTeNbCKUIA CTYJI, CTOJIBI O0YUYAIONINXCs, CTYJbs, KiaccHas aocka, [IK oOyuarommxcs,
nporpaMMHOe  obOecriedeHue:  KOMIDIEKTBI  JIMIIEH3MOHHOTO  €XETroJHO  OOHOBIISIEMOTO
nporpammHoro  obecrieuenuss  Windows 10 ProforWorkstations, (Ne 4100072800
MicrosoftProducts (MPSA) ot 04.2016r). Ilporpammuoe obGecneuenue 1C: Ilpeanpusrue.
Byxranrtepckuii Yuer. TunoBas xonpurypauust 8 cereBas Bepcust (Ne CII/108 ot 29.08.2017
(makcumyM-codT) Oeccpouno), OfficeStandard 2016 (Ne 4100072800 MicrosoftProducts
(MPSA) ot 04.2016r), Cuctema mnoucka TEKCTOBbIX 3aMMCTBOBaHUHN «AHTUIUIaruat.BY3y»
(Ne795 o1 26.12.2020 (netictBurenen o 30.12.2021r) ¢ 3A0 «AnTu-Ilnaruary).

[Tepeuens I10O B cBOOOaHOM nmoctyme: WinRar, Sublimetext 3, GoogleChrome, YandexBrowser,
OperaBrowser, Cucrtemaynpasnenusioazamunanabix  MySQLFireBird; VisualStudioCode
BlendforVIsualStudio, VisualStudio 2019, OpenServer, CodeBlocks, Anaconda3, AndroidStudio
, PyCharm-community, Python 3.8.5.; KasperskyFree

KOMIIBIOTEPHBIE KIACCHI C JIOCTYIIOM K pecypcam ceTu MHTepHeT: mpernoaaBaTeNbCKUid CTOJI,
NPENoIaBaTeILCKUI CTYJI, CTOJIBI O0YYaroIIUXCsl, CTYJbs, KilaccHas aocka, [1K oOyuarommxcs,
nporpaMMHoOe  oOecrieueHue: KOMIUIEKTHI  JIMIIEH3WOHHOTO  €XKEroJHO  OOHOBIISIEMOTO
nporpammHoro  obecrieuenuss  Windows 10 ProforWorkstations, (Ne 4100072800
MicrosoftProducts (MPSA) ot 04.2016r). Ilporpammuoe obGecmneuenue 1C: Ilpenmpusitue.
byxranrepckuii Yuer. TunoBas kondurypamus 8 cereBas Bepcusi (Ne CII/108 ot 29.08.2017



(Makcumym-copt) Oeccpouno), OfficeStandard 2016 (Ne 4100072800 MicrosoftProducts
(MPSA) ot 04.2016r), CucremMa MoOHCKa TEKCTOBBIX 3aUMCTBOBaHHH «AHTHUIUIaruaT.BY3»
(Ne795 ot 26.12.2020 (neiictButenen no 30.12.2021r) ¢ 3AO «Antu-Ilnaruar).
[Tepeuens [10 B cBoOoaHOM moctyne: WinRar, Sublimetext 3, GoogleChrome, YandexBrowser,
OperaBrowser, CucremaynpasieausOazamunanabix  MySQLFireBird; VisualStudioCode
BlendforVIsualStudio, VisualStudio 2019, OpenServer, CodeBlocks, Anaconda3, AndroidStudio
, PyCharm-community, Python 3.8.5.; KasperskyFree.
Poccuiickas ®enepanus, 362025, Pecniy6nnka CeBepnas Ocetust —AjnaHus,
ropon Bnagukaskas, ynuna [leperenn/Barytuna, gom 16/19, yuednsrii kopryc Ne 6.

[TomemieHus AisE CaMOCTOSITENNbHOM paOOTHI:
— KOMITBIOTEPHBIE KJIACCHI C AOCTYIIOM K pecypcaM ceTH VMHTepHeT: mpenogaBaTeIbCKHi CTOI,
MPEnoAaBaTeNbCKUIA CTYJI, CTOJBI O0YYaIOUINXCs, CTYJbs, KiaccHas aocka, [IK oOyuarommxces,
nporpaMMHOe  obecriedeHue:  KOMIDIEKTBI  JIMIIEH3MOHHOTO  €XETroJHO  OOHOBIISIEMOTO
nporpamMmHoro  obecrieuenuss  Windows 10 ProforWorkstations, (Ne 4100072800
MicrosoftProducts (MPSA) ot 04.2016r). Ilporpammuoe oGecneuenue 1C: Ilpeanpusitue.
Byxrantepckuit Yuer. TunoBas xoH¢purypauus 8 cereBas Bepcus (Ne CJI/108 ot 29.08.2017
(Makcumym-copt) Oeccpouno), OfficeStandard 2016 (Ne 4100072800 MicrosoftProducts
(MPSA) ot 04.2016r), Cucrema MoOHCKa TEKCTOBBIX 3aUMCTBOBaHHH «AHTUIUIaruaT.BY3»
(Ne795 ot 26.12.2020 (neiictButenen a0 30.12.2021r) ¢ 3AO «Antu-Ilnaruar).
[Tepeuens [10 B cBoGoaHOM moctyne: WinRar, Sublimetext 3, GoogleChrome, YandexBrowser,
OperaBrowser, CucremaynpasienusOazamunanabix MySQLFireBird; VisualStudioCode
BlendforVIsualStudio, VisualStudio 2019, OpenServer, CodeBlocks, Anaconda3, AndroidStudio
, PyCharm-community, Python 3.8.5.; KasperskyFree

—bubnuoreka, B TOM 4uCle YUTAJIbHBIA 3a1: CTOJNBI, CTYJbsl, y4ieOHbIE U Hay4HbIC (POHIBI
ounonuorexku COI'Y;
3an anekTpoHHBIX pecypcoB (Hayunas Oubmmoreka, kabuner Ne 1.8), yKOMIUIEKTOBaHHBIN
CIEIMAIM3UPOBAHHON Mebenbio (paboune MecTa CTyICHTOB)
TexHuuyeckue cpeacTBa OOy4YEHMs: KOMIIBIOTEpHAs TEXHHKA (IIPUHTEp, KOMIIBIOTEPHI C
BO3MOXXHOCTBIO ~ MOAKITIOYEHHS K ceTu «VHTepHeT», HOCTYyIIOM B  JIIEKTPOHHYIO
nHpopmanmoHHo-00pazoBaTenbHy0 cpeny PI'BOY BO «COI'Y».).
KommuiekTsl JHMIIEH3MOHHOTO €KETrOJHO OOHOBJIIEMOr0 IPOrpaMMHOr0O obecredeHus (c
yKa3aHHEM PEKBU3UTOB MOJATBEPKIAIOIIETO TOKYMEHTA):
Microsoft Windows, Microsoft Office, Trend Micro Office Scan Enterprise Security, Adobe
Acrobat Reader. (Ne 4100072800 MicrosoftProducts (MPSA) ot 04.2016r). Cucrema moucka
TEKCTOBBIX 3auMCTBOBaHUM «AHTHIUIaruat.BY3» (Ne795 ot 26.12.2020 (nelicTBUTENEH 10
30.12.20211) ¢ 3AO «AnTtu-IlnaruaT)
OBbC"YnuBepcurerckas 6ubnmoreka ONLINE" https://biblioclub.ru
OBC «KoncynbTanT cryaenta» http:// www.studentlibrary.ru
3BC «fOpaiit» www.biblio-online.ru.
Poccutiickas ®enepanus, 362025, Pecriyonuka CeBepHas Ocetusi —AnaHus,
ropox Brnangukaskas,
ynura eperenu/Barytuna, mom 16/19, yaeOnbrit kopmyc Ne 6.

11. JIuct 00HOBJIEHHMS/AKTyAIU3alUA


https://biblioclub.ru/
http://www.studentlibrary.ru/
http://www.biblio-online.ru/

1. [IporpamMma akTyanu3upoBaHa.

BHeceHHbIE W3MEHEHHSI pPAcCMOTPEHBI W YTBEPXKICHBI Ha 3acelaHuM  Kadeapsl
MaTEMaTHYECKOro aHayn3a oT «26» nroHst 2020 r., mporokos Ne 11.

[Tporpamma ogoOpeHa coBeTOM (haKyIbTeTa COIMAIBHOM paOOThI U COLIMOIOTHH

oT «30» utonst 2020 r., mpotokoa NelO.



	Результаты освоения ОПОП ВО 39.03.01 Социология определяются приобретаемыми выпускником компетенциями, т.е. его способностью применять знания, умения и личные качества в соответствии с задачами профессиональной деятельности.
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