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1. CTrpykTypa u 001mas TpPyA0EMKOCTb M CIHHIIJIMHbBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 6 3a4eTHBIX enuHuil (216 gacoB).

Ounas ¢hopma oOyueHus 3aouHnas popma oOydeHHS
Kypc 1 1
Cemectp 1 1
Jlexnun 36 4
[IpakTHyeckue 3aHsATHS 54 8
JlabopaTopHbIe 3aHSATHS
Koncynbranum
WTOrO ayAMTOPHBIX 3aHITUN 90
CamocrosiTenpHas padoTta 90 195
KypcoBas pabota

dopma KOHTPOJIS

DK3aMeH 36 9
3auer
O0111e€ KOJIMYECTBO YacOB 216 216

2. He.]'ll/l OCBOCHUA NTUCHUIIJIMHBI:

HenssMu ocBOEHUS TUCUUIUIMHBI MATEMATHKA SBIISIOTCS:

- o0y4yeHHE OCHOBHBIM MaTEMaTHYECKUM MeETOAaM, HEOOXOAMMBIM JUIsl aHajau3a |
MOJIEJTMPOBAHUS XUMUYECKUX MTPOLIECCOB;

- BOCIIMTaHHME JOCTATOYHO BBICOKOM MaTeMaTHYeCKOW KYJIbTYphl: SICHOE IMOHMMaHHE
HEO0XO0IMMOCTH MaTeMaTHYECKON COCTABIISIONICH B 00IIEH TOATOTOBKE CTY/IEHTOB;

- BBIpa0OTKa MPEJICTABICHUS O POJIM U MECTE€ MAaTEeMAaTUKU B COBPEMEHHOMN LIUBUIIN3ALIUH
U B MUPOBOM KyJIbTYpe, yMEHHE JJIOTUYECKH MBICIHTh, OIIEPUPOBATH C A0CTPAKTHBIMU O0BEKTaMU
U OBITh KOPPEKTHBIM B YMOTPEOJIEHUH MAaTEeMAaTUUYECKUX MOHATUH M CHUMBOJIOB JUIS BBIPAXKEHUS
KOJIMYECTBEHHBIX M KaU€CTBEHHBIX OTHOIICHUH.

- OBJIQJICHHE MATEMAaTHYECKUMU METOAAMM Ul PEIIECHUS MHTEJUIEKTYalbHBIX 3a1ad U
pUOOpETEeHNE HABBIKOB MCIOJB30BaHUSl YHUBEPCAIBHOIO MOHITUHHOTO anmapaTta U HIMPOKOTo
apceHajla TEXHMYECKHMX MPHUEMOB MAaTEeMAaTUKU TpU JajbHEHIIeM H3y4YeHHHM MPOQUIbHBIX
JUCIIUIUINH, TOCTPOEHUU MaTEMaTUYECKUX MOJIENIEH pa3IM4HbIX SABJICHUH U MPOIIECCOB,

3aga4u N3y4eHUsl JUCLUIUINHBIL:

- OBJIa/ICHUE MaTeMAaTUYECKUMU 3HAHUSMU;

- YCBOGHME ammapara ypaBHEHUH M HEPAaBEHCTB, Kak OCHOBHOIO CpEICTBa
MaTeMaTHUYeCKOTr0 MOJICIMPOBAHUS MPUKIIATHBIX 3a/1a4.

- U3y4YEHHE METO/IOB PEIEHUS NIPUKIIAJHBIX 3a/1a4;

- cUcTeMaTH3alus 10 METOoJIaM PELICHHUI BCceX THUMOB MPHUKIAIHbIX 33]a4;

- U3yYEHUE CBOMCTB Nr€OMETPUYECKUX TEJ B IPOCTPAHCTBE, PA3BUTHE IPOCTPAHCTBEHHBIX
MPEJICTAaBICHUM, YCBOEHHE CIOCOOOB BBIUMCICHMSI MPAKTHUECKH BAXHBIX TI'€OMETPUYECKHX
BEJIMYMH U JaJbHEMNIIEe pa3BUTHE JIOTUYECKOTO MBIIIJIEHUS YJallluXCsl;

- u3ydyeHHe (YHKIMHA Kak Ba)KHEWIIEro MaTeMaTHYeCKOro o0O0beKTa CpeacTBaMu
MaTEMaTHUYECKOT 0 aHaJIN3a;

- UHTEIUIeKTyaJbHOE pa3BUTHE Yydalluxcsi, (OPMUPOBAHHE KA4YeCTB MBILIUICHUS,
XapaKTEPHBIX JJI1 MAaTEMATUYECKOU IEATEIBHOCTH.

3. Mecro gucuumiunsl B crpykrype OITOII 6akanaspuara

Juciunnuaa «MaTeMaTHKa» OTHOCUTCS K auciuIuimHaM bioka 1. ba3oBoii yactu, uMmeeT
uHAekc B yueOHoM miaHe b1. b. 06.




JUnist U3y4eHus: JUCUUIUIMHBI CTYACHT JIOJIXKEH
3Hamp: - OCHOBHBIC TOHSTHUS DIEMEHTAPHON MaTeMaTHKH, alnreOpbl M 3JIEMEHTapHBIX
byHKIHH,
- OTIpEeICHN S, TOIX0/IbI K TIOCTAHOBKE M PELICHUIO MaTeMaTHYECKUX 3a/1ad,

- JJIEMEHTAPHBIE TIOHATHS CUCTEMBI JTMHEHHBIX aJreOpandecKux ypaBHEHHH,

- OCHOBHBIE TIPHEMBI IPE/ICTABIICHUS PE3yIbTaTOB MATEMAaTHUECKOTO HCCIICAOBAHMS.
OCHOBHBIE MTOHSATHUS O TEOMETPHUECKUX O0BEKTAX.

yMeThb:

- pacCyKaaThb JJOTUYCCKU U OTJINYATh MMPABHUJIBHBIC PACCYKACHUA OT HCIIPABUJIbHBIX,
- IPOBOAXTE HECIIOKHBIC MATEMATHUYCCKUE BBIKJIAAKH,
- CTPOUTH HpOCTef/’II_HI/Ie MAaTeMaTUYCCKUEC MOJICIIN U PCIIATh 3JICMCHTAPHBIC

MaTeMaTU4YCCKUEC 3aJa4u,

- KPpUTUYCCKHU aHAJITU3UPOBATH IMOJTYYCHHBIC PC3YJIbTAThl PCHICHUA MATCMATUICCKUX

3a1ad4.
Bnaoemuw:

- HaBbIKaMH HCIIOJIb30BAHUS PA3JTMYHBIX

MCTOAOB

MOCTPOCHHS MTPOCTEHUIIINX TEOMETPUIECKHIX PUTYP;
- BBIYUCIUTEIbHBIMY HABBIKAMU.

PCUICHUA

3a1a4y, ypaBHEHHIA,

4. TpeOoBaHuA K pe3yJIbTATAM OCBOCHHS JUCHUIIMHBI

B pesynbrate u3yueHUs AMCHUILIMHBI OOYYAIOUIUICS NOJDKEH O0JanaTh CIEAYIOUUMU

KOMIETEHIUSIMU:
Koapr .
. Conaeprxanre KOMIETEHIUN
KOMIIETEHIINI
OIIK -5 CTIIOCOOHOCTHIO MPUMEHSThH 3HAHHSI €CTECTBEHHOHAYYHBIX JUCIUIUIMH JJIsl OpraHU3aliyd TOPTOBO-
TEXHOJIOTUYECKHUX IPOLIeCCOB U oOecredeHuss KadecTBa M O€30MacHOCTH MOTPEOUTENbCKIX
TOBapoOB
B3aumocBsI3p IaHUPYEMBIX Pe3yJabTaTOB 00YUYEHHS 10 AMCLUILIMHE ¢ (POPMUPYEMBIMU
komnereHuusimu OITOII
Kozst [Inanupyemble pe3ynbTaTbl OOY4YEHMs, COOTBETCTBYIOIIME (HOPMUPYEMBIM KOMIIETEHIUSAM
kommnerenuuii | OI1OII
OIIOoII 3HAMb ymemsp é1ademn
OIIK -5 cofiepXKaHHe 0a30BBIX | OPUEHTHPOBATHCA B OOJNACTH | HABBIKAMU BBIYMCIICHUS
onpeaeIeHu ! u MIOHATUHM | MATEMAaTUYECKOTO0 aHalIW3a U | MPEIEIIOB GyHKIMI u
MareMaTH4ecKoro aHajlu3a U | JIMHEWHOU anreOpsl, | MocIe10BaTeIbHOCTEH,
JUHEWHOW anreOpbl, OCHOBHBIE | MOJB30BATHCA  CIEUUANIBHOM | HAXOXKACHHUS IPOU3BOJHBIX,
MOHATHS U3 TEOPUU IPEIENIOB U | IUTEPATYPOH B H3Yy4aeMOH | HOCTPOEHHUS rpaduKoB
MIPOU3BOIHBIX, MeToAbl | 00JacTH, BBIYUCIISITH | HETIPEPBIBHBIX U Pa3pBIBHBIX
uccienoBaHus  (YHKIMNA  HA | PEAeTb GbyHKITII u | QyHKIUH, HaxXO0XJIEHUS
OCHOBE 3THX IMOHSTHH, MOHATHE | TOCJIEI0BATEIBHOCTH, MHTErpayoB (onpeaeaeHHbIX,
muddepeHnana M UHTErpaia, | HaXOAUTh IIPOM3BOJIHBIE, | HEONIPEIEIEHHBIX u
onpesiesiecHue U OCOOEHHOCTH | CTPOUTH rpaduKy | HECOOCTBEHHBIX), YMEHUEM
OIIpENETIEHHOTO U | HENPEPBHIBHBIX U Pa3pbIBHBIX | IPOU3BOJAUTH BBIYUCICHHS C
HECOOCTBEHHOTO uHTerpana, | pyHkuu, HaxXOJIUTh | MaTpULIAMU " peniarhb
CBOMCTBa MaTpuIl U | MHTerpanbl  (OMpeeeHHbIE, | CHCTEMBI JIUHENWHBIX
COOTBETCTBYIOIINX HeoTpeieNIeHHbIE U | ypaBHEHUH
OIIpeIETIUTENEH, uX | HeCOOCTBEHHbIE), YMETh
B3aMMOCBSI3b € CHUCTEMaMH | POU3BOJIUTH BBIYUCIIEHUS C
JIMHENWHBIX ypaBHEHUI U | MaTpulaMu u pemiarb
JINHEHBIMU CHCTEMBI JIMHENHBIX




npeoOpa3oBaHUSIMHU. ypaBHEHUH, 0OOCHOBHIBATh

BEIOOD CPEICTB,
HEOOXOMUMBIX JUIS PEHICHUS
KOHKPETHBIX 3ajaq

MaTeMaTH4eCcKOro aHainu3a |
JTUHEHHOU anreOpbl, CBOAUTH
MIOCTAaHOBKHU 3amad Ha
COZlepXKaTeIbHOM YpPOBHE K
(opMaNbHBIM U OTHOCHUTH HX

K COOTBETCTBYIOIIUM
pazzieiiaM  MareMaThu4ecKOro
a”ann3a u JIMHEIHOM
anreopsl.

IIpu mnpoBeneHun y4eOHbIX 3aHATUNH OOECHEUMBAETCA pa3BUTHE Yy OO0ydaromuxcs
HaBBIKOB KOMAaHJHOH pabOThl, MEXIMYHOCTHOH KOMMYHHMKAIMM, HPUHATHS peIICHUH,
JUIEPCKUX KadyecTB (BKJIIOYAs TPU HEOOXOIUMOCTH TPOBEICHHE WHTEPAKTHBHBIX JICKIIHA,
IPYNIIOBBIX JAUCKYCCUH, POJIEBBIX WIpP, TPEHUHIOB, aHaIM3 CHUTyallUd M MMUTALMOHHBIX
MOJIeJIel, MpernojaBaHue MUCHUIUIMH (MOAYJeH) B (popMe KYypCOB, COCTaBIICHHBIX Ha OCHOBE
pe3ysbTaTOB HAayYHBIX HCCIIEOBAaHHUM, B TOM 4YMCJIE C YYETOM PErHMOHAJIbHBIX OCOOEHHOCTEH
po(hecCHOHANIBHON e TEIbHOCTH BBIITYCKHUKOB M TOTpeOHOCTEN paboToaarenei).




5. Coneprkanue U yueOHO-MeTOAMYECKasA KapTa TUCHHILIHHBI (ODO)

Tabnuua 5.1
Ne H CamocrosiTeqibHAass padoTa CTYy/IEeHTOB Koamecrs ﬂ:;;g !
Hexe anMeHOBaHHUe TeM“(BOHPOCOB), 3ansaTus ®opmbl 0 0aJ10B
m H3y4YaeMbIX 10 JAHHOU JUCUHUILJIMHE KOHTPOJIsA ]
np Conep:xanue Yacsl min | max
1 | YucnoBas ock. [yinHa M BEJMYMH OTpe3Ka Ha MPSAMOH. | 2 4 | Ilnowans TPEYroJIbHUKA u 5) MUHH-
[exaproBass mNpsAMOYrojibHasi CUCTEMa KOOpJAMHAT Ha MHOI'OYTOJIbHUKA. onpoc
IUIOCKOCTH. PaccrosiHre Mex Ty 1ByMs Toukamu. JleneHue [1], [3],
OTpe3Ka B JIAHHOM OTHOILIECHHUU. YPABHEHUE JIMHUU. 2 [5]
Hexkotopsie 3JIEMEHTapHbIC 3a/1a4unl. VYrnosou
KOd(pUIIMEHT NpsAMON. YpaBHEHUE MPSAMON C YIIIOBBIM
K02 unmeHTom.

2 | OGmiee ypaBHEHHE MPSMON. YpaBHEHHE MydKa MPSAMBIX. | 2 2 | JluHum copoca U TPEUIOKEHHUS. 5 Omnpoc Ha
VYpaBHeHHEe NOpsIMOM, NPOXOIAIICH Yepe3 ABE TOYKH. Touxa TepeceyeHus JIBYX 3aHSTHUIX
YpaBHEeHHE TPSAMOM B OTpe3Kax. YIOl MEXIy IByMs NpSIMBIX. YpaBHEHUE OIOJKETHOM 2 [1], [3],
IPSMBIMH. YcnoBue napauieIbHOCTH u JIMHUH. [5]
NEPNEHIUKYJIIPHOCTU NMPSAMBIX. PaccTosHME OT TOYKM 10
IPSIMOIA.

3 | OkpyxHocts Ommunc. ['mnepOona. [lomspras cucrema | 2 4 | [Tapaboma. Yrom Mexmy AByMS 5 MUHU-

KOOpJUHAT. Cas13p MEXIY MOJIAPHBIMU U MPSIMBIMU. Ycnosue OIpoc [1], [3]
PSIMOYTOJIBHBIMH KOOPAWHATAMH. napaieIbHOCTH " 3 [’5] '
NEPIEHIUKYIAPHOCTH  TNPSMBIX,
3aJaHHBIX B OOIIEM BUJIE.

4 | OmpenenuTeny  KBaJpaTHBIX  MaTpULI. CpoiictBa | 2 2 | Panr marpuibl 5 Onpoc Ha [1]. [2]
onpeaenutene.  CUCTEMBbl  JTUHEWMHBIX  YpaBHEHUU. 3aHATHSIX 3 TR
Pemienne cucTteM JMHEWHBIX YPaBHEHUH C TOMOIIBIO [3], [5]
dbopmyn Kpamepa. Meron "aycca.

5 | OcHoBHBIE cBeneHuss o Marpunax. Onepanuu Hag | 2 4 | VYpaBHEHHE KPHUBBIX B TOJSIPHOU 5 MUHU- [1], [2],
Matpuramu. OOpatHas wmarpuma. MaTpudHbBI CroOco0 CHCTEME KOOPAWHAT oIpoc 3 3], [5]
pELIEHUs] CUCTEM YPABHEHMI. ’




6 | MHoxecTtBa. AOCONIOTHAs BEIWYMHA JICHCTBUTEIHHOTO Knaccudukanms byHKIHH. Ompoc Ha
ymcya. OkpecTHOCTh TOUKH. [lOCTOSIHHBIE U TIEpeMEHHbIE I'paduxu OCHOBHBIX 3aHATUSX
BennuuHbl. [lonstue ¢ynknuu. CrnocoObsl  3aaHus 3JIEMEHTapPHBIX GbyHKIH. [11, [2]
¢ynkuuu. IloHsTue HesaBHOH, 0OpaTHOM W CIOXHOU [Ipumenenune byHKIIN B 2 TR
byakuumii. [lpenen ¢ynkiuun. OIHOCTOPOHHUE MPEIEIHI. COLIMOJIOTHH. [5]
OcHoBHBIE  TeopeMbl O  Ipenenax.  Packpeitue
HeonpenenaeHHocte. IlepBbiil  3ameyaTenbHbIA Npenen
BTopoii 3aMeyaTenbHbli NPEEIL..

7 | HenpepbiBHOCT,  (GyHKIMM  HekoTopele  cBOWMCTBa [Ipenen dyHKIMM Ha  A3BIKE [1]. [2]
HenpepbIBHBIX  (QyHKIMH. Toukn paspbiBa (QYHKIUH. OKPECTHOCTH 5 PR
Omnpenenenue NpPOU3BOAHON. 3ajaud, MNPHUBOIANINE K [5]
ITOHSATHUIO IIPOU3BOIHOM.

8 | Cxema BeluuCIeHUsA Npou3BOAHONW. OCHOBHBIC MpaBUia HenpepsiBHOCTB OCHOBHBIX
muddepennmpoBanus. [IponsBogHas HEsIBHOH, 0OpaTHOM 3JIEMEHTapPHBIX GyHKIHH.

U cioxHoi ¢GyHkui. [Ipon3BogHbIE BBHICIIUX MOPAIKOB. [IpousBoaHbIe OCHOBHBIX [1], [2],
[IpousBonHas CTEIIEHHO-TI0Ka3aTeJIbHOMN (GYHKIMH. 3JIEMEHTapPHBIX GyHKIHH. 3 [5]
OKOHOMMYECKUH CMbICI  Hpou3BoAHOU. Hekoropsie Jlorapupmuueckoe

teopembl nuddepeHimanpsHoro ucuucienus. Ilpasumo nuddepeHmpoBaHue.

Jlonurans.

9 | 1-s1 pyOeskHasi NECbMEHHAs] KOHTPOJIbHAsI padoTa 25
Texymas padora cTyaeHTOB 25

10 | IlepBooOpasHast ¢yHkus. HeompeneneHHbI HHTErpai. Meton HEOIpEAETICHHBIX [1], [2]
CgoiictBa. CniocoOsl  uHTErpupoBaHus. MHTErpais K02 PUIMeHTOB. 5 TR
OCHOBHBIX »JJIEMEHTapHbIX (QyHKuuil. MHTerpupoBanue [5]
palMoOHaJIbHBIX areOpanyeckux QyHKIUI

11 | UHTerpupoBaHue  HEKOTOPHIX  TPUTOHOMETPHUYECKHX WHTerpupoBanne HEKOTOPBIX MUHU-TECT [1], [2],
GyHKIHIA. WuTerpupoBanue paloHaIbHBIX BUJIOB UppaIlOHATBHOCTEHN 3 [5]
anreOpanyeckux GyHKIUN 4-X THUIIOB.

12 |3amawva o0 IUIOmMAAW  KPHUBOJMHEHHOH  TparlCIvH. HecoOcTBeHHBIE HHTETpaBl  OT MHUHH-TECT 11, [2]
Omnpenenenue OIIPEAEIEHHOTO UHTETpaa. HEOTrpaHUYEHHBIX GyHKIUH. 5 PR

I'eomeTpuueckuii cMbIca. Beraucienue omnpeaenieHHOTro
unrerpana. @dopmyna Heiorona-Jleitbuuna. CpoiicTBa

HecoOcTBeHHble HHTErpaibl €
OECKOHEUHBIM  TPEAEJIOM  HH-

[5]




ONpPEACIICHHOTO MHTErpaja. 3aMeHa IePpEMEHHOM | TETPUPOBAHUS
dopMyna MHTETPUPOBAHHS MO YACTSIM B OIpPEICIICHHOM
UHTErpasie

13 | Boruucnenue miom@aneil miockux ¢uryp. Beramcnenue | 2 4 | IlpubnmxeHnoe BBIUMCIIEHHE 5) Bonpoc na
o0beMOB  Tema  BpameHus.  JuddepeHnuaabHbe OIpE/ICIICHHBIX HHTErPAJIOB pyo. [1], [2],
ypaBHeHus. OOmme mnoustus. dud. ypaBHenus 1-ro 3 [5]
nopsaka.  Jlud. ypaBHeHuUs € pa3AEISIOLIUMUCS
EPEMEHHBIMH.

14 | Onnoponnbie nud. ypaBHeHus 1-ro mopsiaka. Jlunedneie | 2 2 | Meton Bapuanuu TMPOU3BOJIHBHOM 7 Ompoc Ha [1], [2],
mud. ypaBHenus |-romopsaka. Jud. ypaBHeHHs 2-T0 ITOCTOSIHHOM. 3aHATHUSAX 2 [5]
HOpsi/IKA, JONYCKAIOIIME NOHWKEHUE CTENEHH.

15 | JIluneiinpie omHOpOAHBIE MUd. YpaBHEHHs 2-TO TOpsiaKa ¢ | 2 2 | YpaBuenue bepunymmu. dud. 5) MUHHU- [11, [2]
HOCTOSIHHBIMU K03 punreHTamu. JIuneitHble ypaBHEHHUSI coJiepaKalue orpoc 3 PR
HEOJHOPOAHbIE (. ypaBHEHHS 2-TO TOpsAIAKa C Qg depeHransl IpOu3BeICHUS 1 [5]
HOCTOSIHHBIMHU K03 puimerTamu. 4aCTHOTO.

16 | Yucnoseie paasl. OcHOBHBIE MOHATHSA. CXOMUMOCTH psifa. | 2 4 | Ilpuznak Kommu. 7 MUHH-

Hexkotopslie cBoiicTBa uucioBbIX psaoB. HeoOxoanmsrii ompoc 11, [2]
IpU3HAK CXOAUMOCTU psja. l'apmonnueckuili  psn. 2 TR
JlocTarouHble  TpPU3HAKU  CXOAUMOCTH  PSAAOB  C [5]
MIOJIOKHUTEIHHBIMHI WICHaMH. 3HAKOUEPEIYIOIIHECs PSIbL.

3HakonepeMeHHble psijibl. CTeneHHbIe Psiibl

17 | ®yukuuu 71Byx mnepeMeHHbIX. OCHOBHbIE TOHATHA. | 4 4 | DkcTpemyM byHKIIUN 2-x 7 Onpoc Ha [1], [2]
YacTtable npousBoaHble. [uddepennuman ¢yHkuun 2-x NEePEMEHHBIX. YcnoBHbII 3aHATUAX 3 PR
HepeMeHHbIX. JKcTpe-mMyMm GyHkuuu. Haumbonbiiee u IKCTPEMYM. [5]
HaMMEHbIIIee 3HAaYeHUs! (PYHKITUH.

18 | 2-s1 py6e:xxHasi nucbMeHHasi KOHTPOJIbHAas padoTa 25
Tekymasi padboTa cCTyJ1€HTOB 25
HUTOIO: 36 54 90 100




5. Coneprkanue U yueOHO-MeTOAM4YeCKas KapTa TucUILIHHBI (3DO)

Tabnuma 5.2
CamocTosiTeIbHasl pa6oTa CTY/EHTOB Jlurep
Ne HaumenoBanme TeM (BONpPOCOB), 3anaTus p y Dopmbl aTypa
M3y4aeMbIX 10 TAHHOI JUCIHILIHHE 1 " Conepsanne Yacky | KOHTPOIS
1 | YucnoBas ocb. JlimHa W BenuyuH oOTpe3ka Ha | 1 2 | PaccrossHue Mexay AByMmsi Toukamu. [lenenue otpeska B | 48 Ompoc Ha
npsmoi.  JlekaproBas mpsMOYrojipHasi —CHCTEMa JAHHOM OTHOLICHUH. YpaBHeHHe JMHUU. HekoTopbie 3aHATUAX

KOOpAMHAT Ha IulockocTH.  OOliee ypaBHEHUE
npsMoil. YpaBHeHHe ITyyka NpsSMBIX. YpaBHEHUE
NpsIMOM,  IPOXOAsAIIeW  4Yepe3  ABE  TOYKHU.
OxpyxHocts  Omnunc. [unepOona.  IlomsipHas
cucreMa KOOpAUHAT.

DIIEMEHTApHBIE 33/1a4d. YTIOBOH KO3()(UIIMEHT TPSIMOii.
VYpaBHeHHEe MpsIMONl ¢  YIVIOBBIM  KO3(D(UIUEHTOM.
IInomans TpeyroJbHUKAa 1 MHOTOYTOJIBHUKA.

VYpaBHeHHE IpPSIMOH B OTpe3Kax. YTOJl MEXKIY IBYMs
HPSMBIMU. Ycnosue [apajuIeIbHOCTU u
NEPIEHIUKYJIIPHOCTU NPAMBIX. PacCTosiHME OT TOYKHM 10
npsaMo. JlmHmm cmnpoca u  mpemioxkeHus. Touka
IepeceueHust JByX IMpsMbIX. YpaBHEHUE OIOKETHON
auHuK. CBSI3b MEXAY MOJSIPHBIMH U NPSMOYTOJbHBIMU
koopauHaTamu. Ilapaboma. VYrom wmexay IByms
MPSMBIMU. Ycnosue [apajuIeIbHOCTU 51
NEePIEHANKYIIIPHOCTH MPSIMBIX, 33JaHHBIX B 00IIIEM BUJIE.

[1],
3],
[5]




OcHoBHBIE cBefieHUs O maTpuuax. Onepanuu Haj
matpuniamu. OOparHas MaTtpuna. MaTpuuHbIid
croco0 pelieHuss CUCTeM ypaBHeHHH. MHoXecTBa.
AOcomoTHasT BENUYMHA JIEHCTBUTEIBHOTO YHCIA.
OxkpectHOCTh TOUYKH. llOoCTOSIHHBIE M TIEpEMEHHBIE
BennuuHbl. [lorstre ¢yHkiuu. CxeMa BBIYUCICHUS
MPOU3BOIHOM. OCHOBHBIE rpaBuiia
middepennmpoBanus.  [IpousBonHas  HESBHOW,
oOpatHOil W cioxHOW ¢yHKUMA. [IpomsBoaHbBIE
BBICIINX TOPSIIKOB.

Onpenenurenu  KBaapaTHbIXx — Mmarpul.  CBoMcTBa
onpeaenutened. Cuctembl JMHEHHBIX  YpaBHEHHUU.
Pemenne cucteM JMHEHWHBIX YpPaBHEHUH C IOMOILBIO
dopmyn Kpamepa. Meron "aycca. Panr maTpuiibr.
VYpaBHEHHE KpPUBBIX B ITOJIIPHOM CUCTEME KOOPIUHAT.
Knaccupukanus  ¢ynknun.  [padukn  OCHOBHBIX
aneMeHTapHbIX (QyHKIUKA. CrocoObl 3amaHus (yHKIIHH.
[TonsiTie HEsIBHOW, OOpaTHOW W CIOXHOW (DYyHKIUH.
[Ipenen ¢dynkuuu. OxHocTopoHHUE TIpenebl. OCHOBHbBIC
TEOpeMBl O Ipefenax. PackpblTue HEONpeneIeHHOCTEH.
ITepBrlii 3aMeuatenbHbIN peaen Bropoil 3amedaTenbHbIN
npeznen.HernpepreiBHOCTD yHkunn HekoTopsie cBoiicTBa
HenpephIBHBIX  (QyHKIUA. Touku paspbiBa (PyHKUIHUU.
Onpenenenve NpoOU3BOAHOM. 3ajay, NPUBOJAIIME K
MOHSTHUIO TIPOU3BOIHOM.

HenpepbIBHOCT OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUI.
[Tpou3BOgHBIE OCHOBHBIX DJIEMEHTAPHBIX  (DYHKIHUH.
Jlorapudpmuueckoe muddepennmpoBanue. [IpousBogHas
CTETEHHO-TIOKa3aTeabHOM  (QYHKIMHU. DKOHOMHUYECKHH
CMBICII IIPOU3BOJHOM. Hekoropsre TEOPEMBI
muddepennuansHoro ucuucinenus. [Ipasuno Jlonmurans.
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Omnpoc Ha
3aHATUAX

[1],
[2],
3],
[5]

[TepBooOpaznas byHKIHS. Heonpenenennsrit
UHTETpaJl. WuTerpupoBanue HEKOTOPBIX
TPUTOHOMETpUUECKUX (PyHKIUH. 3a/a4ya O MJIOLAaAn
KPUBOJIMHENHON Tpamneuuu. Onpenenenne

onpezaeneHHoro wuHrerpana. JuddepeHunaabHbie
ypaBHeHHs. OO1Ie TOHATHS.

Merton ueonpeneneHHbIX Kod(dduimentoB. CBoiicTBa.
CnocoObl  mHTErpHpoBaHUs. HHTerpaibl  OCHOBHBIX

JJIEMEHTAPHBIX (GYyHKIMH. WNHuTterpuposanue
palOHAIbHBIX anreOpanyecKux (bYyHKIHH.
WNHuTterpupoBanue HEKOTOPBIX BHJIOB

UppalMoOHaIbHOCTENH. VIHTErpupoBaHue paluOHAIBHBIX
anredpandeckux GyHKUIUN 4-X TUIIOB.

HecoGcTBeHHbIE  WHTErpajgbl  OT  HEOrPaAaHMYEHHBIX
¢yuknuii. HecoOcTBeHHbIE HMHTErpanbl ¢ OECKOHEYHBIM
IIPEIEIoM UH-TETPUPOBAHUS. Boruncnenue
ompeneneHHoro  uHTerpana.  ®Popmyna  HeroroHa-
Jleitbnuna. CBOMCTBA OMPENIEICHHOTO HHTETpaia. 3aMeHa
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MEePEeMEHHOI U (QopMyaa MHTETPUPOBAHUS IO YacTIM B
orpeseieHHOM uHTerpaie. [IpubimKkeHHOe BBIYUCICHUE
ompezeNeHHbIX — uHTerpaioB. Jud. ypaBHeHHs ¢
pa3IENSIOMUMHKCS IEPEMEHHBIMH.

Onnoponnsie  ud. ypaBHeHus 1-ro mopsjaka.
Uucnossie psiabl. OcHOBHBIE NMOHATHS. CXOIUMOCTH
psga. Hekotopble CBOHCTBA YHUCIOBBIX PSIOB.
OYHKIIMKA JBYX MEepeMEeHHBbIX. OCHOBHBIC MOHSITHS.
YacTtHble IPOU3BOJIHBIE.

Merto Bapualuy nNpou3BOJILHON MOCTOSTHHOM.
VYpauenune bepuymmu. Jlud. ypaBHeHHsS copepikaliue
muddepeHImansl MIPOU3BEICHUS u YacTHOTO.
OpnnHoponubie 1ud. ypaBHeHUs 1-ro mopsiaka. JInHeiHbie
mud. ypaBHeHust l-romopsinka. Jud. ypaBHeHUs 2-TO
NOpSAJKA, JONYCKAIOIINE TOHM>KEHUE CTETIECHU.
Jluneitable onHOpOAHBIE AU}. ypaBHEHUS 2-T0 TOPSAKA C
MIOCTOSIHHBIMU Kod(ppureHTaMH. Jluneiinbie
HEOJNHOpOAHbIE 1ud. YypaBHEHUA 2-TO TOpsSAKa C
NOCTOSSHHBIMHA ~ Kod(punmentamu. [Ipmsnak  Komm.
HeoOxoaumpiii MIPU3HAK CXOJMMOCTH psaa.
I"apmonnyeckuit psa. Jocrarounbie MPU3HAKHA
CXOJUMOCTH PSAIOB C TOJIOKUTEIBHBIMU  YJICHAMHU.
3HaKouepeayomuecs psabl. 3HAKONEPEMEHHBIE PSAbL.
Crenennble psnel.  duddepenuman ¢ynkumm 2-x
NepeMeHHbIX. OJkcTpemMyM ¢(yHkuuu. Haubonbiiee u
HalMeHblIee 3HaueHus QyHKIUH. DKCTpeMyM (YHKIHUU
2-X TICPEMECHHBIX. Y CIIOBHBIN SKCTPEMYM.
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6. O0pa3oBaTeIbHbIEC TEXHOJIOTHH

TpaguuuoHHble JIeKIMM W NPaKTH4YecKHe (CeMHHapCcKue) 3aHATHA B ¢opme cC
HCIOJIb30BAHUEM COBPEMEHHBIX HHTEPAKTUBHBIX TEXHOIOTHHA.

Jlekums-quajor — coJaep)kaHue MOJaeTCs Yepe3 CEpUI0 BOIPOCOB, HA KOTOPBIE CTYIEHT
JOJI’KEH OTBEYATh HEMOCPEACTBEHHO B XOJ€ JIEKLIUH.

OnnaiiH-ceMMHAP — Pa3HOBHIHOCTH BeO-KOH(EPEHIIUH, POBEICHHE OHJIAHH-BCTPEY WIIH
npe3eHTanmii 4yepe3 HMHTepHET B pexuMe pealbHOro BpeMeHu. KakIplii W3 y4yacTHUKOB
HAXOJUTCS Yy CBOEr0 KOMIIbIOTEpa (CpeAcTBa CBS3M), a CBA3b MEXKIY HUMH IOJIEPKUBAETCS
yepe3 VHTepHET MOCPEACTBOM 3arpykaeMoro MpUJIOKEHUs, YCTAaHOBJICHHOIO Ha KOMIIbIOTEpE
KakJ0ro ydactHuka (Zoom, Meet, Skype u ap.)

Buneoxondepenuuss — ceanc BuacokoHdpepenicszu (BKC) — sro TexHomorus
MHTEPAKTHUBHOTO B3aUMOJCHCTBUS JIBYX U 0o0Jiee yUaCTHHKOB 00pa30BaTEILHOTO IMpoIecca s
oOMeHa nHpopMaIueil B pealbHOM peXUME BPEMEHHU.

TexHo0rust 3JIEKTPOHHOTO o00y4eHUs (peaau3yercs NpU IOMOIIM AJIEKTPOHHOU
oOpazoBatensHoii cpenpl COI'Y mpu wucnons3oBanuu pecypcoB OBC, mpu mnposeneHuu
AaBTOMATHU3UPOBAHHOIO TECTUPOBAHUS U T. 11.).

IMpumeuanus

— Bce Bumgpl yueOHOM pabOTBl MOTYT HPOBOAWUTHCA JUCTAHIIMOHHO HA OCHOBAaHUU
JIOKQJIbHBIX HOPMAaTUBHBIX aKTOB.

— B memsx peanmzanuM WHIWBUAYAIBHOTO TMOIXOAa K OOYYEHHIO CTYICHTOB,
OCYIIECTBISIONMX  y4eOHBIH Tpolecc MO HWHIAUBUAYAIBHOH TPAacKTOpPUHM B  paMKax
MHAMBUAYaAJIbHOTO padoyero IjaHa, U3yuyeHUuEe JaHHOW JUCLMILUIMHBI MOXET OCYILECTBISATHCS
yepe3 HMHAMBHAyaJbHbIE KOHCYIbTAIlMM IMperofaBaTeliss O4YHO, B 4Yachl KOHCYJIbTAIMH, IO
JJICKTPOHHOM TMOYTe, a TaKkKe ¢ wucnojb3oBaHueM WebeX, miarhpopMbl AMCTaHIIMOHHOTO
obyuenuss Moodle, muunblii kabuner crygenta Ha caidte COI'Y, npyrux anementoB DUOC
COrvy.

7. YueOHO-MeTOANYeCKOe o0ecrieueHre CaMOCTOsITeIbHOIH padoThbl.

CamocrosiTenbHas paboTa 00y4YarOMUXCs SIBISIETCS. OJTHUM M3 BHJIOB YYCOHBIX 3aHSITHI.
CamocrosTenbHas padoTa MPOBOAUTCS C LENbIO:

— CHCTEMaTH3allM{ U 3aKPETUICHHUS TIOJTYYEHHBIX TEOPETHUECKUX 3HAHUH U IPAKTUIECKUX
YMEHUI 00y4aroluxcs CTy/I€HTOB;

— yriryOJeHHs ¥ pacIIipeHus: TEOPETHIECKUX 3HAHUH;

— (opMHpOBaHUS YMEHMH MCIIONB30BaTh HOPMATHUBHYIO, IPABOBYIO, CIPABOYHYIO
JOKYMEHTAITUIO M CIICIHATBHYIO IUTEPaTypYy;

- (opMHpOBaHUS CAMOCTOSITETLHOCTH MBIIIJIEHNUS, CHOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAaMOpPEATU3aLllN;

— Pa3BUTHUSA UCCIIEIOBATEIBCKUX YMEHUI.

CamocrosiTenbHass paboTa OO0y4aromIMXCsl OCYIIECTBISETCS HAa MPOTSHKEHUH H3YUCHUS
BCEH JUCIMIIMHBI B COOTBETCTBMU C YTBEPXKACHHOW B y4eOHOM IIJIaHE TPYAOEMKOCTBIO U
COCTOMT H3:

- paboTHI CTYJIEHTOB C JIEKIIMOHHBIMU MaTepuallaMH, TIOMCKA U aHAJINW3a JUTEpPaTyphl U
AIIEKTPOHHBIX UCTOYHUKOB HH(DOPMAITUH 110 3aJaHHON TeME;

- BBITIOJTHEHUS 3aJJaHHH ISl caMocTosATeNnbHON paboTel B OUOC COT'Y;

- U3y4YEeHHUs] TEOPETUUYECKOT0, IPABOBOTO U CTATUCTUYECKOIO MaTepHaia JJsi MOJrOTOBKH
K CEMHHAPCKHUM 3aHSATHSIM;

- MOJITOTOBKH K 9K3aMEHY.

Tembl u QopmMbl BHEAYAMTOPHONH CaMOCTOSITENIBHOM paboThl, €€ TPYAOEMKOCTh
coJiepkarcs B pazjaene 5, Tabm. 5.1.



[To xaxmoit W3 TeM XS CaMOCTOATEIBHOTO W3YYCHHS, MPHUBEACHHBIX B paboueit
MporpaMme, CTyAEHTaM CJIeyeT CHaudaja MPOYUTAaTh PEKOMEHJOBAHHYIO JIUTEpATypy U MpH
HEOOXOJAMMOCTH COCTABUTh KPATKUW KOHCIEKT OCHOBHBIX MOJIOKEHUH, TEPMUHOB, CBEIICHU,
TPEOYIOIIMNX 3aTIOMUHAHKS U SBJISIOMIMXCS OCHOBOIIOJIATAIOIIMMH B ATOU TEME.

[Ipy moOATOTOBKE 3aJaHUil IO CaMOCTOSITENBHOW padoTe CTyAeHTaM HEoO0XOIMMO
OPUEHTHUPOBATHCS HA KOHCIIEKTHI JICKIIUHA, PEKOMEHIYEMYIO JTUTEPATYPY.

Jns pacluupeHuss 3HaHUM 1O JUCLMIUIMHE PEKOMEHIYETCsl MCIO0JIb30BaTh VHTEpHET-
pecypchi:

MPOBOJIUTH MOUCK B PA3JIMYHBIX CHUCTEMaX, TAKMX Kak OOIIME MOMCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a TakKe CIeNUalbHBIE ITOMCKOBBIE  CHCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

8. OueHoYHbBIE CPeACTBA /ISl TEKYIIero KOHTPOJIS yCIeBaeMOCTH, py0e:KHO# aTTecTalliy H
NPOMEKYTOYHOM aTTeCTALMH 110 HTOraM OCBOCHUSI
AUCHUTINHBI.

BOl'lpOCLI K 3K3aMEHY

1. Cepenuna oTpeska.

2. [Tnomaas TpeyroapHUKa.

3. [lepeBox IpSMOYTONBHBIX KOOPIUHAT B TIOJSIPHBIE KOOPIAUHATHI U HA00OPOT.
4. [Tnomanabs MHOrOYTroJIbHUKA.

S. [Ipsimast Ha MIIOCKOCTH (IOBTOPEHUE).

6. YpaBHEeHHE MIPSAMOI € YTIOBBIM KO3()PHUIIHEHTOM.

7. OO11ee ypaBHEHHUE MPSAMOIA.

8. YpaBHeHU MPsIMOIL, TPOXOASIIEH Yepe3 TOUKY B 3aJaHHOM HaIPaBICHUU.
9. YpaBHEHHUI NIPAMOU, IPOXOAAIIEH YEPE3 ABE TOUKH.

10. PaccrosiHue oT TOUKH 10 MPSIMOM.

11.  VYcaosue napamieabHOCTH MPSIMBIX.

12.  Ycnoue nepneHIuKyISIPHOCTU NPSMBIX.

13. ®opmyna yria Mexay MpsiMbIMH.

14.  YpaBHeHHE OKpPY>KHOCTH.

15. KaHoHnueckoe ypaBHEHHUE dIIIUIICA

16.  Hccnenosanue GpopMbl dIUIHIICA.

17.  KanoHuyeckoe ypaBHEHHE THIIEPOOIIBI.

18.  Hccnenoanue ¢popmbl TUIIEPOOIIBI.

19.  KanoHwmyeckoe ypaBHEHHE Mapa0OIIbI.

20.  HccnenoBanue (popMbl napadboIIbl

21. Omnpenenurenu 2-ro v 3-TO MOPSIIKOB.

22.  CpoiicTBa U npaBWiia BEIYMCICHUS ONpeenuTenet 2-ro u 3-ro nopsaKkoB.
23. MuHOpEHI 1 anreOpandecKue JOMOTHEHNS.

24.  BpluucieHue onpeaeauTeNs pa3iokeHUeM 110 dJIeMEHTaM psija.

25.  BwluuciieHue onpeaenuTeIIs 3aHyJICHHEM JICMEHTOB CTPOKH (CTOJIONA).
26.  IloHsATHE MaTpPUIIBL

27.  Buasel marpwil.

28.  JluHeiiHble onepaly Ha/l MaTpUIIAMHU.

29.  TpaHCrOHMpOBaHWE M YMHOKCHUE MATPHIL.

30. CaolicTBa JIMHEHHBIX ONE€palvil HaJ MaTpULIaMHU.

31. CBoiicTBa MaTpHIl.

32.  OOpaTHas MaTpuIa, COCOOBI €€ BHIYUCICHUS.

33.  Pemenne CJIAY merogom Kpamepa.


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

34.

Pemenne CJIAY meronom [Maycca. Pemenne MaTpu4HbIX YpaBHEHHUH (C HAXO0XKJIEHUEM

obpatHoit maTpuilbl). [loHsTHE TIpeena mocae0BaTEIbHOCTH.

35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

71.
72.
73.
74.

CaolicTBa npejesia nociaea0BaTeNbHOCTH.

[ToHATHE OECKOHEYHO MAJIBIX U OECKOHEUHO OOJIBIINX BEIUYHH.
[Tonatue QpyHKIUH.

OO6mactp onpezeseHusi, 00J1acTh 3HAYCHUH (YHKIIUH.

[Ipocreiimme pyHKIMOHATBHBIC 3aBUCHMOCTH.

I'padpykn OCHOBHBIX AJIEMEHTAPHBIX (QYHKIUH (TOBTOPEHUE).
CriocoOb1 3a1aHus PYHKITUH.

OO6parnble GyHKIHH.

SIBHO M HESBHO 3aJlaHHAs ()YHKIIHAL.

[Ipenen dynkmy.

CaoiicTBa npeesos.

PackpbITHe HEKOTOPBIX BHI0B HEONPEAEICHHOCTEN.

IlepBbIi1 3aMeUaTeIbHBIN IPEIe.

UYucno e (aucio Diinepa). Bropoii 3ameuaTenbHbIN Tpeer.
[TonATHE HETTPEPHIBHOCTH (PYHKIIUH.

Knaccudukanus pa3pbsiBoB QyHKIUH.

I'opuzoHTanbpHas, BepTUKaIbHAs U HAKJIIOHHASI ACUMIITOTBHI.
[TonsaTHe Npou3BOAHOI.

PuU3NYECKUN U T€OMETPUYECKUI CMBICII IIPOU3BOIHOM.

OcHoBHble npaBuiIa AU depeHIpoBaHus (YMHOXKEHUE HA YHCIIO0, CyMMBI).
OcnoBuble npaBuiia auddepeHunpoBanms (MpOU3BEACHUS, YACTHOTO).
Tabnuua npou3BOJHBIX.

[TpousBoHas ciioxxHol GyHKIwH. [IpaBmito nemovxy.
IIpon3BoiHbIE BBICLIETO MOPAAKA, UX BHIUHCIICHUE.

[IpaBuno Jlonurans.

MOHOTOHHOCTb U KCTPEMYM (PYHKILUU: TOCTaTOYHbBIE YCIOBHSL.
BeinyxiiocTs 1 neperu6 rpaguka GyHKIUN: TO0CTATOUYHbBIE YCIOBHSL.
HccnenoBanue GyHKIMM U TOCTpOEHUE rpaduka.

Juddepenunan nepBoro nopsijaka, CBONCTBA.

JuddepeHnnansl BHICIIEro NOPSIIKA.

[TonsiTre nepBoOOpPa3HOM M HEONPEIEIEHHOTO UHTErpaa.
CBolicTBa HEOIIPEIETIEHHOIO UHTETpaIa.

Tabnuia HeonpeeIeHHBIX HHTETPAJIOB.

Bbruucrienne HHTErpagoB ¢ MOMOUIbIO CBOMCTB U TaOJIHIIBI.
[IpuBenenue unTEerpasia k camomy ceoe.

Brruncnenne HHTErpasoB METOIOM 3aMEHBI IEPEMEHHOM U 3aHECEHUS IO

muddepenmman.

WuTerpupoBanre KBaJIpaTHOTO TPEX4IeHa B 3HAMEHATele IpOO0H U MO KOPHEM.
MeTo1 UHTETPUPOBAHUS IO YACTSIM.

WuTerpupoBanre uppanoHaIbHbIX (YHKIIMI: METOJl PAllMOHAIU3AI[UHN BHIPAKEHUSI.
[TonsiTHE OMIpEeAENIEHHOTO UHTETPaJla U €r0 CBOMCTBA. | €OMETPUUECKUI CMBICI

ONpCACIICHHOI'O UHTETpajia.

75.
76.

®opmyna HeroTona-JIeiiOHuna.
MeTobl UHTETPUPOBAHUS 110 YACTSIM U 3aMEHBI IEPEMEHHON 1Sl BBIYMCIICHUS

OMMpECACIICHHOI0 MHTETpaja.

77.
78.
79.
80.
81.

I'eomeTpuueckue u pu3ndecKre MPUIOKESHHS OMPEEICHHOTO HHTeTpaa.
MexaHU4eCKHl CMBICH ONPEIEIEHHOT0 UHTErpaa.

OcHoBHbIe TOHATUA AU PEPEHIINATHHBIX YPAaBHEHHIH.

ypaBHeHI/ISI 1-ro nmopAaaKa € pasacadromuMuUCs NICPEMCHHBIMU.
Onnopoansie ypaBHeHUs 1-ro mopsiaka.



82.

JIuneiinble ypaBHEeHU 1-T0 mopsaka.

83.  JluneiliHble ypaBHEHHUS 2-TO MOPSAKA C TOCTOSHHBIMU KOd(puImeHTaMu
84.  Tloustue O®MIL.

85. YacTHbIC TPOU3BOTHEIE.

86.  Ilonsartue nomHoro auddepernnana GyHKIHUH.

BUJIETHI K OK3AMEHY

CeBepo-OceTuHckuii rocyjapcTBeHHbIN yHuBepcureT umenu K.JI.Xeraryposa
JucuuruiHa mamemamuxa

®DakynbTeT XUMHUU, OMOJIOTHH U OMOTEXHOIOTHH

Kypc 1

Bujer Nel
1. Paccrosinue MeXy AByMSI TOUKaMH Ha MJIOCKOCTH.
2. Toukwu sxcTpemyMa. HTepBasIbl MOHOTOHHOCTH.

0 1
2 3
3. Haiitu npoussenenne marpuy A=|1 0 ,B :( 1 Oj
3 2
2
. X" =3X+2
4. Haitrn npenen: lim ———
x>l X° 4+ X—2
3aB. kadenpoil MaTeMaTHUYECKOI0 aHaJIn3a A.I'. Kycpaes

CeBepo-OceTuHckuii rocyapcTBeHHbIN yHuBepcuteT nMenu K.JI. Xeraryposa
JlucuunnmHa mamemamuxa
®DakynbTET XUMHUH, OUOJOTHH U OMOTEXHOJIOTUH

Kype 1

Buaer Ne2

1. JleneHue OTPE3KOB B JaHHOM OTHOIIICHHH.
CaoiicTBa HEOMPEJAEIEHHOTO HHTETpaJa.

3. prOCTI/ITI) W BBIYUCIIUTH ONIPEACTIUTEIID

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

4. Haiitu Hawboibllee W HaMMeHbIlee 3HaueHHs (yHkmuu Y =3X—X°—1Ha oTpeske
[ 2;4]



3aB. kaeapoil MaTeMaTHYECKOro aHAIN3a A.I'. Kycpaes

CeBepo-OcetuHckuil rocygapcTBeHHbIN yHuBepcuteT uMenn K.JI.Xeraryposa
Jucuumimba mamemamuxa

®DakynpTeT XUMUU, OUOJIOTHH U OMOTEXHOJIOTHH

Kypc 1

Buaer Ne3

1.TlepBooOpa3znas ¢pynkuus. Heonpenenennsiii unterpan. CpoiicTsa.
2.3HaKo4YepeIyIOIIHecs PsIIbL.

1
3. BbIuncanTe ONMpeIeICHHbIN HHTErPal I(ezx +e¥ )dx
0

3aB. kadenpoil MaTeMaTHUYECKOI0 aHaJIn3a A.I'. Kycpaes

CeBepo-OcetuHckuii rocyaapcTBeHHbIl yHuBepcutet umenu K.JI. Xeraryposa
Jucuumimna mamemamuxa
®DakynpTeT XUMUU, OMOJIOTHH U OMOTEXHOJIOTHH

Kypc 1
bunaer Ned
1. CnocoObl HHTETPUPOBAHHUS.

2. CoiicTBa HEONPEICIEHHOTO HHTETpaIa.

T

2
3. Bbruucnure onpeneneHHbI HHTETpa Isin 2xdx
T

3

3aB. kadenpoil MaTeMaTHYECKOI0 aHaJIn3a A.I'. Kycpaes

OuneHUBaHNE YCTHOTO OTBETA CTY/IEHTA Ha 3a4eTe/IK3aMeHe

OIIPCACIICHUU HOHHTHﬁ, HCIIPABJICHHLIC CTYACHTOM CaAMOCTOATCIIBHO B HPOLCCCE
OTBETA.

Xapaxmepucmuka omeema oannol
JlaH TIONHBINA, pa3BepHYTBIM OTBET Ha IIOCTaBIEHHBIM Bompoc. OTBer
dbopmynupyeTcsi B TEpMUHAX HAyKH, U3JIOKEH JIMTEPAaTYPHBIM SI3BIKOM, JIOTWYEH, | 46-50
J0Ka3aTeJIeH, IEMOHCTPHUPYET aBTOPCKYIO TOZHITHIO CTYACHTA.

JlaH TONHBIA, pa3BepHYTHI OTBET Ha MOCTaBJIEHHBIH Bompoc. OTBET H3IOXKEH
JUTEPATYPHBIM SI3BIKOM B TEPMHHAX HayKH. MOTYT OBITH JIOMYIICHBI HEOYETHI B 41-45




JlaH TONHBIN, pa3BEpHYTHIM OTBET Ha MOCTABJICHHBIA BOIMPOC, MOKA3aHO YMEHHE
BBIACIIUTD CYHICCTBCHHBIC U HCCYIICCTBCHHBIC IMPU3HAKH, IPUINHHO-CIICACTBCHHBLIC
cBs3u. OTBET YETKO CTPYKTYpUPOBAH, JIOTHYEH, HM3J0XKEH B TEPMUHAX HAYyKH.
OI[HaKO AOMYIICHBI HC3HAYUTCIIBHBIC OH_II/I6KI/I UM HCAO0YCThI, HCIPABJICHHBIC
CTYJICHTOM C IOMOIIIBIO «HABOJISAIINX) BOIPOCOB MPeNnoaBaTes.

36-40

JlaH ToJHBIA, HO HEAOCTATOYHO IIOCJIE/IOBATEbHBIA OTBET Ha IOCTaBJICHHBIN
BOIPOC, HO TMpH HTOM I[IOKAa3aHO YMEHHUE BBIICIUTh CYHIECTBEHHbIE U
HECYIIECTBEHHBIC MPU3HAKU U NMPUUYUHHO-CICACTBEHHBIE CBsi3U. OTBET JIOTUYEH U
M3JIOXKEH B TEPMUHAX HAyKW. MOryT OBITh JOMYIIEHBI 1—2 OMMOKH B ONPEACIICHUH
OCHOBHBIX IIOHSTHI, KOTOPBIE CTYAEHT 3aTPYAHIETCS UCIPABUTH CAMOCTOSITEIBHO.

31-35

JlaH HeIOCTaTO4YHO MOJIHBIM M HEJIOCTAaTOYHO pa3BepHYTHIM oTBeT. CTyAEHT He
CIIOCOOEH CaMOCTOSITEIIEHO BBIJICTUTH CYIIECTBEHHBIC U HECYIECTBEHHBIC TPU3HAKU
U TPUYUHHO-CIENCTBEHHbIE  CBsi3U. CTyOEeHT MOXKET KOHKPETH3UPOBATh
0000IIIeHHBIC 3HAHUS, JOKa3aB HA MPUMEPaX MX OCHOBHBIC IMOJOXKEHHUS TOIBKO C
MOMOIIIBIO IIpenoaaBarens. PeueBoe odopmieHue TpedyeT nonpaBoK, KOPPEKIIHH.

26-30

JlaH HEINOJIHBIM OTBET, JIOTMKA M IOCJIEN0BAaTEIbHOCTh HU3JIOKEHUS HUMEIOT
CYyIIECTBEHHbIE HapymieHus. JlomymeHsl rpyOble OIMMOKM TPH ONpEIEICHUU
CYLIHOCTH PAacCKpbIBAEMbIX INOHSATHI, TEOPUH, SBJICHUH, BCIEACTBUE HEIIOHUMAaHUS
CTYJIEHTOM HX CYIIECTBEHHBIX W HECYLICCTBEHHBIX IPU3HAKOB M CBs3el. B orBeTe
OTCYTCTBYIOT BBIBOJIbl. YMEHHE PACKPHITh KOHKPETHBIE MPOSBICHUS 000OLIEHHBIX
3HaHUH He noka3aHo. PeyeBoe oopmiieHne TpedyeT nonpaBoK, KOPPEKIUH.

21-25

JlaH HenoJHBIA OTBET, MPEJCTABIAIOIIUNA COOOM pa3po3HEHHBbIE 3HAHUA IO TEMe
BOIIpOCAa C CYILIECTBEHHBIMM owMOKamMu B onpezaeneHusix. llpucyrcTByror
(bparMeHTapHOCTb, HEJIOTUYHOCTh U3J10KeHUA. CTYAEHT HE OCO3HAET CBA3b JAHHOT'O
MOHATHUS, TEOPUH, SBICHUS C JAPYIMMH OOBEKTAMH TUCHMILTHHBI. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETH3allUsd M [OKa3aTCJIbHOCTb H3JI0KeHUsA. Peub HerpamorHas.
JIONOIHUTENbHBIE M YTOUYHSIOLIME BONIPOCHI IPENOAABATENsI HE IPUBOJAT K
KOPPEKLHUU OTBETA CTYACHTA HE TOJIBKO Ha IOCTaBIEHHBIN BOIIPOC, HO U HAa APYrUe
BOIPOCH! JUCIUIUINHBL.

1-20

He IMOJIYYCHBI OTBCTHI 110 0a30BBIM BOIIPpOCaM NUCHUIIJINHBI.

0

PesynpTupyromas ouneHka onpezenserca B cooTBeTcTBUM ¢ Ilonmoxenuem o OamibHO-

PEUTUHIOBOM CUCTEME OLIEHKU 3HAHUU CTYJEHTOB.

TunoBble 3agaHus I NPAKTHYCCKUX 3aHATHI

Tema Nel. Marpunbl. Onepanun Hag marpunamu. Onpenenurenu. O0paTHas

maTpuua. CucreMbl JMHEHHBIX YPaBHEHUI ajJredpanyeckux ypaBHeHHil

1.HaiiTu JimHeiiHbIe KOMOMHAIIUM MATPHUIL

2 -1 2
A-ME A=|5 -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
7T -2 3 -4 2 -1 =31

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



2. Haiitu nponsBenenne marpuy AB u BA, eciin oHM cymiecTBy1OT

3. IlpuBecTH K CTYNIEHYATOMY BUAY MAaTPHIIbI

2 3 -2
31 1t}
1 5 -5

1 -3 1 13

3 1 -7 9
-1 2 0 -10
2 1 -5 b
1111 1 7
3 211 -3 -2
612 2 6 23
54 3 3 -1 12

4. BbIYHCIUTH ONpeeJuTe U

1 2
-3 -4 1 23
4 5 6|
T Ty 7 8 9
Ly 3 2 -1
cosy ging 2 2 3
—sing cose| 4 2 =3

5. HaitiTu panr MaTpuubl

1 0
0 1].
1 1
1 1 3 -7 1
2 -11 6 -4}.
-1 2 -1 ~10 5

6.HaiiTu o0OpaTHy0 MaTpuny

2 3
1 1
3 4



1/3 2/3  2/3
2/3 1/3 -2/3
2/3 -2/3 1/3
-3 1
~5 2
-7 3
2 3

5 6
8 9

e B L B S )

7. UccnenoBaTh CHCTEMbI JIMHEHHBIX YPABHEHM, 1JISI COBMECTHBIX CHCTEM HAWTH o0111ee U
O/IHO YACTHOE pelieHunst

Tl — Iz = -1.

T — T =1,
2:1,'1 —2:1?2 =2.

{zl + x5 =3,

7.PemiuTh cucTeMy JIMHEHHBIX ajire0panvyecKux ypaBHeHUH HCI0b3YH GopMy bl
Kpamepa

rp — ¥y = *4,
211 + 2 = —5.
20 —3by = 0,
3ax — 6by = ab.

8. PemuTh cucTeMy JIMHeliHBIX ajqredpanvyeckux ypasHenuii meroaom I'aycca

T, — 21 — T3+ 314 5;
4z + o+ x5+ 214 =13;
Tr1 + 41 + 33 + x4 = 21;
2r1 + 522 + 323 —4x4 = 3.

Tema 2. Muo:xkxecrBa. YncjioBblie MocjaeI0BATEIHLHOCTH.

1. Hanucathb mocjaeA0BaTC/JIbHOCTH



n n (=)™

1) 2. = ) g — — c 3, =
)J’n n+1’ ) #n n—+1 3) ¥n n—+1
8cosn(m/2) 2n 4 (=1)"

4) 2y = SSNE/D) gy, 2t G
) p nrd ) g, ”

6) v, =27 "acosnw.

2. Hamucatpb popmy 1y o01ero 4jieHa nocjaeaoBaTebHOCTel

1 11 )
l) ?! 6 ?' 12 TS;----

1 1 1 1
2)34’ 56’ 7 8' 9 10" """

i 4 7 10 13 )
e o w ow@ %

3 7 11 15 19
4) g' KR ﬁ| ﬁ: 17+
U U N R T R

3° 9 27’ BI* 243 TH/ "

3. HaiiTu nmpeeJs mocjie10BaTeIbHOCTH

1) limy/5n; 2) 1im Y n8; 3) lim Y/ 9n;
-+ o0 =0 Ner oo

4) lim /7 5) lim %%
00 M-+ 0 n

Tema3. ®@ynkuun. [Ipeaen pyHkuum.

1. HaiiTn o6acTh onpeaeneHust PyHKIUA

flz) =ctgz.

f(z) = arccos 3.

flz)y=vz+5-+/-8-=x.
f(a) = o
flz) =v1—2? -arctg%.

2. HaiiTn MHOKeCcTBA 3HAYEHUIT (PYHKIIHIA.



f(z) = 612_2""_3,

f(z) =sinz - cos .

3. BbISICHUTH Kakasi U3 cJIeAyIIuX GyHKIHi YeTHbIE, a KaKue HevyeTHbIe

1) y(z) = 2,
2) y(z) = l=B +1 =z -1f;

3) lt) = |t — 2i;
4) z(y) = Iny>;

npu z = 0,

5) (=) = {:r ngu z <0
o so={ s =0
7) h{a) = %C—f-l—a—;

4. BbISICHUTH Kakue U3 cJeayommux (pyHKIUi nepuoanyecKue

1) y =In|z|;
2) y = |cosz|;
3) y =10
_ _ sinbz
D= osdz -7

5. Tlocrpours rpadukn pyHKUMii.

y=lnz?.
_xz—2
Y=z+3
Y = COSECT

y =7z sinz.
y=|z+1+|z—2|.

_dx+5
Y=z 1

6. Kakwue u3 ciaenyomux pyHKIu# MOHOTOHHbIE HJIM OTPAHUYEHHBIE



2 y=+z—2

y=2"%

2| y=1z% -1,
T _{—3 opd ¢ < 0,
y:?):c::]:—ﬁ' Y=1 = npu z = 0.

7. BpruucauTb npegesabl PyHKIMA

lim +4r - 1.
t—2,56

lim (:1:2+ 1 —3).
1 Fa

2
o —2x+1
R
lim z? ~ 3a® + &
0  z° 42
lim (z +a)® — 23
1—0 a

9z -2
t=+53 ~Vzr+4
lm YZit1-2
n—>\/§\/:c2+6—3

. y—1
M YT T
R £ i . v R |
ril)ngo 102° + z )
lim (va®+4 - 10z).
I~—»—00

8. BpluucauTs npeaesibl PyHKIHH

2 )2 afy, _ _ 1
fim & F2X7 iy VX2 gy N30y 19XT192 ey o) -
x>-3 X% 4+ 4X° +3X x06 [x —4 *0./8x+4 -2 *2Sin |n(x_1) x—0

. X2
. [sin2x
lim| — ,
x>0\ sin 3x

Tema 4. IIponzBoanas ¢pynkuun. AuddepenunpoBanue pa3inyHbIX BUAOB (PYHKINH.
IIpousBoanbie BoicINX NOPAAKOB. {updepenunan pynxuun. Uccienosanue
GyHxkumii.

1. Mcxoast u3 onmpeaesieHusi MPOM3BOXHOIM, HaiTH f (0).



sin(xsin E),x =0;
X

f(x)=
0,x=0.

2. CocTaBUTHh YpaBHeHHE HOPMAJIM M YPABHEHHe KacaTeIbHOI K JaHHOW KPUBOW B TOYKe

¢ abcuuccoi X, .

y=x—x>% =-1

3. HaliTnu npou3BOAHYIO.

2 N 2 _
y:X—. y =In°1+cosx), y=arctgl+—X1.
24/1-3x* X

1 1 cos?20x
=X —In(1+¢e"). y=ctg(cosb) - ————.
y +1+ex (L+ed). y 9 ) 40 sin40x

4. HaiiTu mpon3BOAHYIO N -TO MOPSIIKA.

y:a3x

5.. Haiitu mudgepenuuan dy .
y= xarcsin(]/x)+ In‘x+\/x2 —1‘, x> 0.

6. BeryucauTh NpudIHIKeHHO ¢ TOMOIIbIO Tu(ddepeHiuaia.
y= Ix, x=1,76.

7. HaiiTu npeaeJibl HcnoJib3ys npasuio Jlonurans
10
lim Zpp—sZ T 2 2z+1
=1 g —4x+3
T -z
im & —£& .
z0 sin2z
I
lim &5+ 1
z—=0 SIn" T
lim k)_gg_z.
400 2
lim - sin +.
T—00 I

lim zlnctgz.
z—0

10.IIpoBecTH MOJIHOM HccIe0BaHHE (PYHKIMH M IOCTPOUTH rpapuk GyHKIMHU
y = eﬁi .

Yy=1_&
S |
y=z+ .

(z+1)°



Tema 5. Heonpenenennsblii nHTerpaJ. UHTerpupoBanue panuoHaJbHBIX,
HPPANHOHAJILHBIX TPUTOHOMETPUYECKUX PYHKIUIA.

1. HaiiTu uHTErpanbl UCMOJB3YS COOTBETCTBYIOIIYIO MOJCTAHOBKY

fcos(Ga: + 1)dz.

¥z

cos‘ T
f z°dr
Vs +7
f 2z + 3)dx
—Q—L,( )

“+3z-1)

/'lnS:dz.

2. Haiitu nHTErpaNbl, MpeIBapUTEIBHO IPEOOPA30BAB MOIBIHTETPAIEHOE BBIPAKEHHUE

[ i
2 410
x+8

[ e

1— 6z
fi:t:+ 1)(z — lidm'

3. Haiitu HHTCIpajibl, UCIIOJB3YA MCTOA MHTCIPHUPOBAHUA 110 YaCTAM

fmlnmda:.
f;l;—shb'md;t‘ f(2z+3)-cos:r:dx.
fa:zlnxda:‘ fﬂ:-;:i(r)f‘»a;da:.

f:c3e“ dr. f(m2 -4z + 1)}e ®dx.

4. Haiitu nHTErpaNbI

Tema 6. OmnpenesieHHbINH HHTErpaJ

1. Breruuciaurs



2. Haiitu HHTCTPaJibl, UCIIOJb3Ys MCTOA MHTCIPHUPOBAHUA 110 YACTAM

2 Y
0
/‘ ze—%dx. fln(.zv:2 + 4) dz. f:z:cos2:zd:c.
4 0 0
2 1
f Ind f 922 In(zx + 2) dz 29z
film_zﬂdw, : /m 3% dz.
-1
y 0

3.Boruncnuth miomaau GuUryp, orpaHuueHHbIX JIMHUSIMU

y= -2,y =9z
y=arccosz,r=—-1,z =0,y =0.
y:tgzm’m:%,yzo_

Tema 7. JuddepeHunanbHbie YPABHEHUSA

1. [TpounTterpupyiite nuddepeHIraIbHble YPaBHEHHS C Pa3ICIAIONIMMUCS TepeMeHHbIMHU. ECITU TaHbl HaYaIbHbIE
YCJOBUS, HAWAUTE YaCTHBIE PEIICHHUS:

y'e® = 2y. (22 + )y =2y + 1.
yl /a2_|_aj2:y_ (1_|_$2)yl_|_1_|_,g220

2.Pemnth nuddepeHmanbHble ypaBHEHUS

yy' =2y —x
ds_s t
it s .
9 e "
g+ 2=




IIpuMepHbIe 3aJaHusl IVIs1 KOHTPOJIBHBIX padoT

KonTpoabHnasi padora Nel.

AHaauTH4YecKas reomMeTpus.

Bapuanr 1.

1. Jlns mpsMoil Ha IUIOCKOCTH, 3alaHHOM OOIIMM ypaBHEHHEM, BBIIUCATH 3HAYCHUE
yrinoBoro kod¢p¢unuenra. CocTaBUTb YpaBHEHUE MNPAMOM, MapasieIbHOM JaHHOH W
npoxonsniei yepe3 Touky A. Haiitu yrimoBoit KOA(QQUIMEHT HPSMBIX, MEPIEHIUKYISPHBIX
JTAaHHOM, U COCTaBUTh ypaBHEHHE NPSMOM, MEPNEHAUKYISIPHON JaHHOW M MPOXOJAIICH uepe3
Touky B. 3anucarte ypaBHeHue npsmoii (AB):

4x —2y —5=0,A(1;-2), B(3;7)

2. JlaHbI BepUIMHBI TPEYTOJIbHUKA C KOOPAWHATAMH:

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

HaiiTi ypaBHEHUS BBICOTHI U MEHMAHBI 3TOTO TPEYTOJIbHHKA.
3. Jlns npsiMbIX:

x—2y+5=0m

S5x—3y+1=0

OIIPEJICTINTh X B3aMMHOE PAaCIIOIOKEHHE.

KonTtpoabnas pa6ora Ne2.

DJIeMeHThI JIMHeHOi aJiredpbl.

Bapmuanr 1.

1. BerYuciuTh onpeaenuTenb:

1 1
0 1
1 1/
1 0

= = B
=T ==

2. Peiuth cuctemy ypaBHeHui MmetosjoM Kpamepa, 'aycca 1 MaTpUYHBIM METOIOM:

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

KonTpoubsnas padora Ne3.



BBenenue B aHaIN3.

Bapuanr 1.

72X _ 53X
Nel. lim .
x-0 2X — arctg3x

2

200s°X _ 1
Ne2. lim ——.
X% Insin x

V114 2x -3

Me3. lim

x—4 \/__2 .

Ned, lim (= 2X=D(x+1).
x>1  x*+4x* -5

KonTtpouabnas pabora Ne4.

JAnddepennuanbHoe HCHUCTIECHNE.

Bapuanr 1.

Breraucnuth IMPOU3BOAHYIO

tg2x
M]. y:?(—3

Ne2. y =log,(In“ x).
Me3. y = (cos x)e4 :
Ned. y =arctg(¥/x +2).

Nos y — X-33COSZX

KonTtpoabHnas pabora NeS.



HNHTerpajbHoe ucYHncIeHue.
Bapuanr 1.

Haittu unrerpansr:

1 '1+In(x_1)dx. 2. [ x*arctgxdx.
’ Xx-1
3 3 2
2 'X2—+1dx. 4-IX + 6X +13x3+9dx
T X% —X (x+1)(x+2)
5xt —x3 +4x% +8
5. 3 dx
: X’ -8

11. Beraucnuts miromaab GUrypbl, OrpaHU4eHHON JIMHUSMHE, 33JaHHBIMHA YPaBHEHUSMHU:

x=+e’-1, x=0, y=In2.

CHnucok TeM 1151 TBOPUYeCKHX pedepaTos:

. MaremaTnyeckue CyKAEHUS U YMO3aKIFOUEHUS.
. 'eometpus JlobaueBckoro.

. Mcropust MaTeMaTUKH.

. 3ameyaresbHbIE KPUBBIE B MATEMATHUKE.

. MaremaTtuku smoxu Bo3poxieHus.

. O HeoOBIYHOCTH TIyTEH PA3BUTHUS MATEMATHUKH.

. Marematuka 16 Beka: JIIOA1 U OTKPBITHSL.

. 30J10TO€ CEYEHHE B IPUPOJE U UCKYCCTBE.

© 00 N o 0o A W N

. Benukue 3aaum 1peBHOCTH.

Meroanyeckue peKOMeH1aUMH 110 HANTUCAHUIO pedepaToB.

Pedepar — mnmcemennas paboTa TO OMNpPEACIICHHOW HAydHOW mpolsemMe, KpaTKoe
U3JI0KEHUE COJIeP)KaHUsI HAyYyHOT'O TpyJla MM HayyHOU npoOieMbl. OH sBhseTcs AeWCTBEHHON
dbopMOil caMOCTOSTENTFHOTO MCCIEA0BAaHUSI HAayYHBIX MPOOJIEM Ha OCHOBE M3y4YEHHUS TEKCTOB,
CIEIMAIbHOM JUTEepaTyphl, a TAaKK€ Ha OCHOBE IMYHBIX HAONIOACHUN, WCCIEAOBAHUNH U
MMPAKTUYCCKOr'0 OIIBITA. Pe(bepaT IoMoracert BI)Ipa6OTaTI> HaBBIKU U NPHUEMBI CAMOCTOATCIIBHOTO
HAy4YHOTO TIIOMCKAa, TIPAaMOTHOTO M JIOTHUECKOTO W3JIOKEHHs W30paHHOM mpobiemMbl U
CIOCOOCTBYET MPHUOOIIEHUIO CTYACHTOB K HAYYHOH JCSTEIHHOCTH.

[TocnenoBarenbHOCTh PabOTHI:

1. Br16op Ttembl uccnenoBanus. Tema pedepara BeIOUpaeTcs CTy/I€HTOM Ha OCHOBE
€ro HayyHOro uHTepeca. Takke MoMoIlb B BEIOOpE TEMbI MOKET OKa3aTh MPENojaBaTeib.
2. [InanupoBanue uccienoBaHus. Britoyaer cocTaBlIeHHE KaJEHAAPHOIO IUIaHA

HAy4HOTO MCCJEOBaHMA W IulaHa mpeanonaraemoro pedepara. Kanengapublii 1uiaH
UCCIICIOBAaHMsI BKJIIOYAET CIEAYIOIIME 3JIEMEHThI: BbIOOp M (OPMYIMPOBAHUE IPOOJIEMBI,
pa3paboTKa IUIaHa MCCIIEOBAHUS M IPEJBApUTENBHOrO IjaHa pedepara; cOop U H3ydeHHE



UCXOJIHOTO MaTepualia, MOUCK JIUTEpaTyphbl; aHaIM3 COOpPAaHHOTO MaTepuana, TeOpeTHYecKas
pazpaboTka mpoOJeMbl; COOOIIEHHE O TMPEABAPUTEIBHBIX PE3yJIbTaTaX MCCICIOBAHNUS,
auTepaTypHoe opopMIICHHE UCCIIEI0BATEIbCKON MPOOIeMbl; 00CykIeHHe paboThl (Ha ceMUHape
U T. IL.).

[Tnan pedepara xapakTepusyer ero coaepkanue u CTpykTypy. OH JOKEH BKIIOYAThH B
cebsi: BBeJEHUE, TJe OOOCHOBBIBACTCS aKTYalIbHOCTh NPOOJIEMBI, CTaBATCS Ielb U 3a7adu
UCCIIC/IOBAaHMS, OCHOBHAsh 4YacTh, B KOTOPOH pPACKpBIBAETCS COAEpXKAaHUE MPOOIEMBI;
3aKIJIIOUeHue, rae 000011alTCs BEIBOIBI 10 TEME U JAIOTCS MPAKTUYECKUE PEKOMEHIAINH.

3. [Touck u w3ydeHue nutepaTypbl. s BBIABICHHA HEOOXOAMMOH IUTEPaTypHI
cienyer o0patuThes B OMOIMOTEKY WK K mnpenonaBartento. [lonobpannyio nureparypy cieayer
3auxcuposats cornacHo 'OCT mo GubarorpaduueckoMy ONMCaHUIO TPOU3BEACHUN TEYaTH.

Jlist pa3zpaboTku pedepara J0CTaTOUHO U3ydeHHe 4-5 BaKHEUIINX cTaTed 1Mo W30paHHOM
npoOiieme. [lpu u3ydeHHH JUTEpaTypbl HEOOXOIUMO BBIOMpATh MaTepual, HE TOJIBKO
MOJTBEP K IAOLIUH MO3ULIMIO aBTOpa pedepara, HO U MaTeprall i MOJIEMUKH.

4.00paboTtka matepuana. [Ipm oOpabOTKe MOTYYECHHOrO MaTrepwajia aBTOp HOJKCH:
CUCTEMAaTHU3UPOBATh €ro Mo pas3zesiaM; BBIABUHYTh U OOOCHOBATh CBOM THMIIOTE3bI; OMPEACIUTh
CBOIO IIO3ULMIO, TOUKY 3PEHHUS [0 pacCMaTpuBaeMoil mpobiemMe; yTOUHUTh 00BEM U COAEepKaAHHUE
MOHITHUM, KOTOPBIMU MPUXOJIUTCS OINEPUPOBATH NpU pPa3paboTKe TeMbl; cHOpPMYITHUPOBATH
ONpEENEHUsT M OCHOBHBIE BBIBOJBI, XapaKTEPU3YIOLIUE pE3yNbTaThl HCCIEIOBAHUS;
OKOHYATEJIbHO YTOUYHUTH CTPYKTYpPY pedepara.

5. Odopmieane pedepata. Ilpu  odopmieHnm pedepata  pEeKOMEHIYETCS
OpUIEPKUBATHCS cleayromux npasui: Cienyer mucarh JHIIb TO, YEM aBTOP XOYET BBIPA3UTh
CYILIHOCTh INpoO0JeMbl, €€ JIOTUKY; [lucaTh CTporo mociaenoBaTeNbHO, JIOTUYHO, JOKA3aTEIbHO
(mo cxeme: Te3uc — obocHOBaHKE — BBIBON); [lucarh sipko, 00pa3HoO, KUBO, HE TOJIHKO BCKPHIBAs
UCTHHY, HO W OTpakas CBOIO MO3MIMIO, MPONAaraHaupys MOJXy4eHHBbIE pe3ynbraTsl; Ilucars
OCMBICIICHHO, COOMNIOJasi TmpaBuja TpaMMaTUKHU, HE 3JI0yNOTpedsias HayKoOOpa3HBIMU
BBIPKCHUSIMH.

Pedepar BbIMONHSAETCS B COOTBETCTBUU C TPEOOBaHMSIMHU CTaHIAPTOB, pPa3pabOOTaHHBIX
JUIsl JAHHOTO BHUAAa JOKyMeHTOB. Pabora nomkHa OBITH BbIIOJHEHa Ha Oenol Oymare
crangaptHoro jucrta A4. TekcT noMKeH ObITh OTIEeYaTaH Ha KOMIIBIOTEpPE B TEKCTOBOM
penaxTope Microsoft Word u oTBeuaTs cieayromuM TpeOOBaHUAM: apaMeTphbl MOJe CTpaHHUIL
JIOJDKHBI OBITH B Ipefieniax: BepxHee U HuxkHee — 1o 20 MM, npaBoe — 10 MM, ieBoe — 30 mwm,
mpudt — Times New Roman , pazmep mpudra — 14, MeXCTpOUHBII UHTEpBaJl — MOJIYTOPHBIM.
Jlenta mpuHTEpa — TOJBKO 4€pHOro nsera. Hymepamnus ctpanun B pedepare 10KHA OBITh
CKBO3HOM, HaunHas ¢ TpeTbel cTpanulibl. Homep npocrapnsercs apabckuMu nudpamu BBEpXY
KaX/10} CTpaHUIIbI CIIpaBa.

[Tpu n3noxeHnn Marepruana He0OXOAUMO MTPHUIEPKUBATHCS TPUHATOTO TUIAHA.

bubnuorpaduyeckunii cnucok cOCTaBIsIETCS HAa OCHOBE HMCTOYHHKOB, KOTOpBIE OBbLIH
IPOCMOTPEHBI W W3YYEHBI CTYAEHTOM TpW HamucaHuu pedepara. JJaHHBIH CHHCOK OTpakaeT
CaMOCTOSITENIbHYI0O TBOPYECKYIO padOTy CTYAEHTa, YTO MO3BOJSET CYAUTh O CTENEHU €ro
MOJTOTOBKM W YIJIyOJNIEHMM B BBIOPaHHYIO TeMaTHKy. Bcs HCmoib30BaHHAs JHTEparypa
pasMelaeTcs B CIEIYIONEM MOPAIKE: 3aKOHOJATeIbHbBIE aKThl, IOCTAHOBIICHHS, HOPMATUBHbIE
JIOKYMEHTHI; BCSI yueOHas JIuTepaTrypa B aipaBUTHOM TMOPSAKE, 3aTEM CPEACTBA MEPHUOANICCKOM
neyaTH B aln(aBUTHOM MOPSJIKE; HCTOYHUKH U3 ceTu MHTepHeT.

@®oHJ THIIOBBLIX TECTOBBIX 3aJaHUIl

1. Mampuyvr u onpedenumenu



2 -1 1
ana matpunia A= |3 1 0 |. Torma snemenrC,, marpuisi C = 3A paBen
1 2 -1

1 2

HpI/I KaKOM 3HAQYCHHH ¢ 3HAYCHHUC OIPCACIUTCIIA pPaBHO -2

1
HpI/I KaKOM 3HA4YCHHH ¢ 3HAYCHHUC ONPCACIUTCIIA

tl paBHoO 1

3 -1 0 2 1 1

Haner Matpunel A= -2 1 -1 u B=|4 1 0 |. Torma snemeHt C,; MaTpPHIIbI
0 2 -1 5 2 -1

C=A+B pasen

-1

or

3 -1 1
Omnpenenutens Matpunbsl (|1 0 0 |paBen
1 2 -1



3

-1

-3
31 1

Jlana matpuna A=| 4 1 0 |.Toraa >neMeHT a,, TPAHCTIOHUPOBAHHOH MaTpHIEl A’ paBeH
5 2 -1

2

0

1

-2

2. Ananumuueckasn zeomempus

Touku A(2, 4), B(-3, 7) u C(-6, 6) — Tpu BepuIrHbI napauienorpamma, npuiem A u C —
IPOTUBOIIOJIOXKHEIE BepIInHbI. HaiiTn ueTBepTyro Bepunny?

1, 3);
(-1’ _3)a

(-11 3)1
(-1.5).

Han TpeyronsHuk ¢ BepmnHamu A(-2, 4), B(-6, 8), C(5, -6). Haiitu miomaab 3Toro
TPEYTroJIbHUKA.

Ortpe3sok ¢ koHuamu A(1, -5) u B(4, 3) pasnenen Ha Tpu paBHble yacTH. HaliTn koopArHAThI
TOYEK JICTICHHUS.

2,-% , [3, %j ;
i
, [4, %j




)3

Hanbl Bepmuasl A(2, 1), B(-2, -2), C(-8, 6) Tpeyronsauka ABC. Haiitu 1yinHy BBICOTHI,
ONYIICHHOHN U3 BEpIIUHBI B.

J5
35 ;
24/3;
24/5.

OnpenenuTb pacCTOSHUE MEXAY TOUKaMU A(\/E =7 ), B(Z\/E , 0)

4;
2.

3;
5
CocTaBUT ypaBHEHHUE MPSIMOM, OTCEKAIOIICH Ha OCH OpauHAT oTpe3ok b=1 u obGpasyrorieii ¢

27
MOJIOKUTEITHHBIM HAIPaBICHUEM OCH a0CIIUCC YTONl o = ? )

y =—/3x+1;
y =+/3x+1;

y =—/3x-1
y=—\/§X+2

Hanucats ypaBHeHue npsimoit, mpoxoasiieit 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.

Hamucartp ypaBHeHHe 3iutuIica ¢ moiayocsimu a=2 u 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



2 2

y

JlaHo ypaBHeHue 3JuMIca %5 + I =1. HaiiTi KoopauHATHI (DOKYCOB.

5. Oynkyuu

x* +4
3

Haiitu o6nacte onpeneneuus Gpyukun f(X) = n
X"+

(—o0, —1)U (=1, + 0);
(—oo, —Z)U(—l, +oo);
(—oo, —1)u(0, +oo);
(—o0, —1)U (L, + ).

Haiitu o6nacts onpenenenns Gyukiuu T (X) = log, (—x).

Haiiti o6nacts onpenenenus pyukuun f(X) =+x* —7X+6.

(= o0, QU5 +0).;
(=0, 1] U[6, +0). ;
(— o0, 0]U[6, + ). ;
(-1, 1]U[6, + ).

Hns dysxin @(t) = tt:_ > Haittu: (1), @(%), p(2t-1).

i

2t -
1; 1,6; ;
(2t 1)




2; 1,
(2t —1)?
2 16, V& _i ;
(2t-1)
2 16 YA+d
(2t -1)
TumnoBble KOHTPOJIbHbIE 3aJaHUA 1JIsl CAMOCTOSITEIbHOM PA0OTHI CTYIEHTOB
KonTpoabHnasi padora Nel.
AHauTHYeCKAS] TeOMeTPHS.
Bapmuanr 1.

1. Jlns npsMoil Ha IUIOCKOCTH, 3a/JlaHHOM OOIIMM ypaBHEHHEM, BBIIUCATh 3HAYCHUE
yrinoBoro kodddummenta. CocTaBUTh ypaBHCHHE MPSMOW, MMAPAUICIBHON JaHHOW U
npoxonsauied uyepes Touky A. Hailitu yrioBolt Ko3(pGUIMEHT NPAMBIX, MEPHEHIUKYIAPHBIX
JJAHHOM, U COCTAaBUTh YPAaBHEHME NPSAMOU, NMEPIECHIUKYISIPHOW JAHHOM M IPOXOMSILEH uepe3
Touky B. 3anucats ypaBHeHue npsamoii (AB):

4x -2y -5=0,A(;-2), B(3;7)

2. JlaHbl BEpLIMHBI TPEYTOJIbHUKA C KOOPAMHATAMHU:!

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

Haiitu ypaBHEHHS BBICOTBI U MEIMAHBI 3TOTO TPEYTOJbHUKA.

3. ns npaMbIX:

x—2y+5=0m

Sx—-3y+1=0

ONPEETUTh UX B3aHMHOE PACIIOJIOKECHHUE.

Bapmuanr 2.

1. ns npsMoil Ha IUIOCKOCTH, 3a/JlaHHOM OOIIMM YpaBHEHHMEM, BBIIMCATh 3HAUYEHUE
yrinoBoro kod¢¢uinuenra. CocTaBUTh YpaBHEHHE MpPsAMOW, NapasieNbHOW JaHHOM U
npoxoasmie uepe3 Touky A. Hailitu yrioBoit kodhPUIMEHT NpsAMBIX, HNEPIEHIUKYISIPHBIX
JAHHOW, ¥ COCTaBUTh ypaBHEHUE NPSAMOM, NMEPHNEHAMKYISIPHON NAHHOM M MPOXOASIIEH 4depes
Touky B. 3anucate ypaBHeHue npsamoi (AB):
4x +2y+5=0, A(-1;2), B(3;5)

2. JlaHbl BEpIIMHBI TPEYTOJIbHUKA C KOOPIWHATAMMU:

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

HaiiTi ypaBHEeHUsI BBICOTHI U MEIUAHBI ATOTO TPEYrOJIbHHUKA.

3. Jlns npsiMBbIX:

2x+3y+3=0 u

-2x—-1y+0=0

ONPEETUTh UX B3aHMHOE PACIIOJIOKEHHE.

KourpoJsbHas padora Ne2.
DJIeMeHThI JINHEHHOH aJredpsbl.
Bapmuanr 1.
1. Beruucaute onpenenuTens:



1111
101 1
110 1
1110
2. Pemuth cucremy ypaBHeHnuit metogom Kpamepa, ['aycca u MaTpuuHbIM METO/IOM:

2X) —Xp — X3 =4

3% +4x, —2%x3 =11

3X; —2Xy +4x3 =11

Bapuanr 2.

1. Borunciuth onpeaeuTensb:

1 2 3 4

10 3 4

1-2 0 4

-1 -2 -30

2. Pemuts CUCTEMY ypaBHeHI/Iﬁ MCTOAOM KpaMepa, Faycca U MaTpHUYIHBIM MCTOJOM:
2X1 +Xo — X3 = 5
X +2Xy —2X3 =4

—2X1 +Xp + X3 =—3

KonTtpouabnas pabora Ne3.
BBenenue B anaians.
Bapuanr 1.

72X _ 53X
Nel. lim .
x—0 2X — arctg3x
ZCOSZX _1
Ne2. Im ———.
" Insin x

2
V114 2x -3

Me3. im ———.

X—4 \/i._.z

s im (3 —2x -D(x +1)
o1 x*44x2-5

Bapmuanr 2.

ror. lim (x? +3x + 2)?

x>-1x3 4 2x% —x -2

JIx-1

M2, lim —.
xa13lx2 -1
.1+ cos3x
Ne3. lim ———.
x—7 SN 77X
3X —-2X

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

KonTtpouabsnas pa6ora Ne4.



Bapuanr 1.

Buiuucaume npouszeoomnyio

tg?x

X3

Nel. y=

N2, y=log,(In* x).
MNe3. y = (COSX) e
Ned. y =arctg(¥/x + 2).

NS,y = X-33C052X

Ne6. Yy =

V14X
Bapuanr 2.

Buiuucaume npouseoonyro
Mel. y =ctg®x - arctg>x.
COS2X + X

3x
Ne3. y = (In 3x)¥=I"*,

Ned. Yy =X +vx° +1.

N5,y = 475X

Ne2. y =

2 + arcsin X - x2

JAudpdepenunanbHoe HCUHCTCHHUE.

Me6. Yy =tg5x - (1 + arcsin x).

KourpoJsbHas padora NeS.
Hccnenosanue GyHKIHU.

Uccnenosats dynkmuio Y = (X).

[Toctpouts cxemarnueckuii rpaduk QyHKINU.

Bapuanr 1.
_V+3_§
CX+5 X

Bapuanr 2.



x-5 5
= ', =

X-5 X
KonTpoabHnasi padora Ne6.
HHTeraﬂLHOC HNCUYUCJIICHUE.
Bapuanr 1.
Haittu unrerpansr:
1+In(x-1
L | ( )dx. 2. [ x*arctgxdx.
Xx—-1
x3+1 X2 +6x%+13x+9
= dx. 4. 2 dx
X — X T (x+1)(x+2)
: JSX4—X3+4X2+8dX o dx
. - . | .
X*—8 XA X2+ x-1
2 =3
COS* X - sin® x
7. [— = dx. 8. [————dx.
sin” X * 4 + CcOS X
9. jsinzxcos“xdx. 10. jcoszxsin3xdx.

11. Beraucnuts miomaab GUrypbl, OrpaHUYeHHON JIMHUSMHE, 3aJaHHBIMHA YPaBHEHHUSAMHU:

x=+e’-1, x=0, y=In2.

Bapuanr 2

Hailitu nHTErpassL:

1. j%dx. 2. [(4-3x)e™> dx.
f 7X+12 “ 4'I 3x+1 dx.
(x-1)(3x+1) (x+3)*(x-5)
4x* —5x+9
J(x2 —4x+13)(x+1) "

11. Beraucnuts miomaab GUrypbl, OrpaHUUCHHOW JIMHUSAMHE, 33JaHHBIMH YPaBHCHUSMHU:
2
y=xv9-x°, y=0, 0<x<3
9. YueOHO-MeTOIHYECKOE M MH(POPMALIMOHHOE 00ecniedyeHne TUCHHIIHHBI (MOIYJIsi)

Cnmcok pekoMeHyemMoil JuTepaTypsbl

@) ocHoéHas Tumepamypa



1. Beicimass matemaruka mis 3koHomuctoB : yueObnmk / H.IIL. Kpemep, B.A. Ilyrtko,
UM. Tpumun, M.H. ®punman ; pen. H.IL. Kpemep. — 3-e u3a. — Mocksa : FOnuth, 2015. — 482
c. : rpad. — (3omoroit GoHa poccuiickux y4eOHHMKOB). — PexkwMm JocTyma: mo MOMAINHUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=114541 (nata obpamenus: 29.11.2020). —
ISBN 978-5-238-00991-9. — Tekcr : 31eKTPpOHHBIH.

2. bypoB, A.H. Jlunelinas anreOpa ¥ aHaJIUTHYECKas reoMeTpus: ydeOHOoe rocodue :
[16+] / A.H.Bypos, 3.I.Cocuuna. — HoBocubupck: HoBocuOupckuii rocynapCTBEHHBIH
TexHudyeckul ynuBepcuter, 2012. — 186 c¢. — Pexum jgoctyma: 1o NOAMUCKE. —
URL: https://biblioclub.ru/index.php?page=book&id=228751 (nata obpamenus: 29.11.2020). —
TekcT: 3IeKTPOHHBIH.

3. AHanuTHYeCKass TEOMETpUs M JIMHEHHas anrebpa : y4eOHO-METOIMYECKOe
nocobue / coct. A.B. Mensenes. — KemepoBo : KeMepoBckuii rocy1apcTBEHHBIN YHUBEPCUTET,
2012. — 111 c. — Pexxum JIOCTYTIA: o MOAMUCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=232773 (nata obpamenus: 29.11.2020). —
Tekcr : 3JeKTPOHHBIN.

4, Yeronmun, A.Il. JluneitHas anreOpa W aHaIUTHYECKas TEOMETpPHUsS : Y4deOHOE
nocobue / A.Il. Yeronun ; FOxublil denepanbublii yHuBepcuTeT. — PoctoB-Ha-/lony : FOxHbIN
dbenepanbublii  yHuBepcurter, 2015. — 149 c¢. — Pexum JgocTyma: 1O TOAMHCKE. —

URL.: https://biblioclub.ru/index.php?page=book&id=445132 (nata obOpamenus: 29.11.2020). —
bubnuorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 37E€KTPOHHBIMN.

o. DKOHOMHKO-MATEeMaTHYECKHNE METObI U MPUKIIAIHBIE MOJIETH | yueOHOe TTocoOune
/ B.B. ®enocees, A.H. Tapmam, 1.B. Opnosa, B.A. [TonoBaukos ; nmox pea. B.B. ®denoceeBa. —
2-e u3n., nepepad. u nom. — Mockga : FOuutnH, 2015. — 302 c. — Pesxum noctyma: mo noamnucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=114535 (nara obpamenus: 29.11.2020). —
bubmuorp. B kH. — ISBN 5-238-00819-8. — TekcT : 211eKTpOHHBIN.

0) oonoanumenvHan 1umepamypa

6. MaremaTtnueckas sunukiaonenus. / M. Usn. "Ounuknoneaus”, 1977- 85 r.
7. CrnoBapb oHOor0o Matemaruka. / M. Ilenaroruka, 1989 r.
8. [Hankun A. C. 3agaun 1o BbICIIEH MaTeMaTUKe, TEOPHUH BEPOSITHOCTEH,

MaTeMaTHYeCKOM CTaTUCTHKE, MaT. IPOrpaMMHUPOBAHUIO C peleHussMu. — M.: Bricmias mkosna,
2005.

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

10.  AopamoBunt M., Cturan M. CropaBoYHHMK TIO CHEIUAIBHBIM (QYHKIUSIM C
dopmynamu, rpadukamMu 1 MaTeMaTudeckuMu Tadnunamu. 1979.

11. JIuxonero B.I1., Maukesnu N.II. PykoBOACTBO K peHmIEHHIO 33/1a4 MO BBICIIEH
MaTteMaTuke. / MuHck, 1969 r.

12.  Hemmposuu b. I1., KynpssueB B. A. Kpartkuii kypc BbIcmieii MmareMaTHK. — M.:
Actpens, 2007.

13.  Munopckuii B.I1. COopHuk 3amau mo Beiciieit Mmaremaruke. M.: Hayka, 2008.

14. OO6muit kypc BeIcIIel MaTeMaTHKH Juist 95koHOMUCTOB. [lox pen. B.M. Epmaxkoga.
M.: UH®PA-M. 2008.

15. [[umaues B.C. Beicmas marematuka. M3nanue mecrtoe. M.: Beicmas mikona,
2006.

16. [Mucemennswiit 1. T. KoHcnekT nekuuu mo Bbicuiedl marematuke. — M.: Alipuc-
npecc, 2007

8) 21eKkmponnble OubIUOMeunble cucmembl, ¢ Komopvoimu y COI'Y umeemcs
oelicmeyouwuil 002080p, cospemeHHble RPogeccuonanbhvle 6a3vl, UHPOPMAYUOHHBLE
CHpPABOUHbIE CUCEMDbL:

— eLIBRARY.RU [OnextpoHHblli pecypc|: HayudHas 3JIeKTpoHHass OmOmmoreka. — URL:
http://www.elibrary.ru.
— baza nannbix «3BC elibrary»: http://elibrary.ru



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
http://www.elibrary.ru/
http://elibrary.ru/

— M3narensctBO «tOpaldT) [DNEKTPOHHBIN pecypc]: 3JIeKTPOHHO-OMOINOTeYHas cucTeMa. —
URL: http://biblio-online.ru.
- YuuBepcurerckas OubOnuorexa online [DNEeKTPOHHBIM  pecypc]: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: http://www.biblioclub.ru.
— CnpaBounas npaBoBasi cucrema Koncynasrantllmtoc. — URL: http://www.consultant.ru/.
— Undopmarmonno-npaBosoii mopran «Iapant». — URL: http://www.garant.ru/.
B) HHTEPHET-pecypcChl
basbl qanHbIX, HHOOPMALIMOHHO-CIIPABOYHBIE M IIOMCKOBBIE CUCTEMBI
-MHdopManmoHHBII MaTeMaTUYECKHA TOPTAJl BCSI MAaTEMaTHUKa B OJJHOM MECTE:
http://allmath.ru/mathan.htm
- ®enepanbHbId HHPOPMAITMOHHBIN OpTan «OkoHOMUKA. Corponorusi. MeHeKMEHT»
(Paznmensr: Knuru u crateu; YueOHbIe TporpamMmbl;, KypHaIbHBINA 3a).
- http://bookfi.org - anekrponHas OudbauoTEKA
- http://gen.lib.rus.ec - 6ubnmorexa Genesis
- http://www.twirpx.com - snekTpoHHas OMOIMOTEeKa
- http://mathnet.ru - obmepoccuiickuii MaTeMaTHYECKHIA TOPTAIT
- http://smath.ru/lib/ - nmonHOTEKCTOBBIC KOJUIEKIUH KypHAIIOB (OnbmroTeka KOMU BHI]

PAH)

- OBC "Koncynbrant cryaenta” (http://www.studentlibrary.ru)
- OBC «YuuBepcuterckas oudanoreka ommaia» (http://www.biblioclub.ru)

9. MarepuajJIbHO-TEXHHYECKOE OCHAIIEeHHE TUCIMILIHHbBI:

[IpoBeneHue JEKIMOHHBIX U MPAKTUYECKUX 3aHATUH MO JUCHMILIUHE, KOHCYIbTAIIUH,
WHIMBUyallbHAs paboTa co cTyAaeHTamu ocymecTBisiercs B kabunere Ne 405 (YK Ne 7, PCO —
Ananus, r. BnangukaBkas, yn. Baryruna, n. 44-46), ocHaIlIeHHOTO TPENo1aBaTeIbCKUM CTOJIOM U
CTYJIOM; CTOJIAMH U CTYJIbsIMH Ui oOydJaromuxcs; Kadeapoi; KIacCHOH JIOCKOH,
MYJIbTUMEAUMHBIM KOMILUIEKCOM (TIPOEKTOP, JKpaH), HOYTOYKOM, KOJOHKAMHU, SJIEKTPOHHON
Kadeapoi ¢ MUKpohOHOM U MPOTPAMMHBIM 00€CTICUCHUEM.

ITpoBeeHue TECTUPOBAHUS M CaMOCTOSATENIbHAS paboTa CO CTYACHTAaMH IO JUCLHUIUINHE
ocymectBisiercss B kommnbioTepHoM kiacce (YK Ne 7, PCO — Ananus, r. BrmagukaBkas, yiI.
Baryruna, 1. 44-46), oOcHameHHOro OOOpyIOBaHHEM: MpeNnojaBaTeNbCKUM  CTOI,
IPENOJIaBaTeIbCKUI CTYJ, CTOJBI OOYYaIOIIUXCs, CTYJbS, KJIACCHAs JOCKA, MYJIbTUMEIUHHBIN
KOMIUIEKC (mpoekTop, 3kpaH), komoHku, IIK mpemomaBarens, IIK oOywarommxcs, a Takxke

IIPOrpPaMMHBIM 00€CTIE€YeHUEM.

CocTas JMIEH3HOHHOTO M CBOOOJHO PACIIPOCTPAHAEMOI0 NPOrPAMMHOI0 o0ecreYeHus!

0 HaumeHoBaHue Ne norosopa (J1HIEH3USA)

n/n

1 Windows 10 Enterprise Ne 4100072800 Microsoft Products (MPSA) ot 04.2016 .
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
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
12 Cucrema TeCTHPOBAHUS Ne 468 ot 03.12.2013 UII Cynrarynun P.T. (6eccpouno)

SunravWEBClIass



http://biblio-online.ru/
http://www.biblioclub.ru/
http://www.consultant.ru/
http://www.garant.ru/
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/

AHTHBUPYCHOE TIPOTPAMMHOE No 17E0-180222-130819-587-185 ot 26.02. 2018 r. 10

13 obecneucnne KasperksyTotalSecurity | 14.03.2019 r.(npoanena mo 2021 r.)

14 Cucrema ympasienus 60azamu ganHbix | CBOOOHOE MTporpaMMHOE obecriedeHne(0ecCpovHO)
MySQLFireBird

15 Cucrema IIOMCKa TeKcTOBBIX | Ne 795 ot 26.12.2018 (nefictButenen 1o 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 «Dact-Uudopm»

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

11. JIuct 00HOBIeHHMSI/AKTyaAIN3ALUA

1. I[IporpaMMa akTyaau3upoBaHa.
BHecennble W3MEHEHUSI pAcCMOTPEHBbl U YTBEPXKIEHBI Ha 3acelaHud Kadeapsl
MaTeMaTH4eCKOro aHannza oT «22» utons 2018 1., mpoTokoa Ne 9;

0JI00OpeHBbI Ha 3ace/laHuu COBeTa (aKyabTeTa XMMHUHU, OUOJOTHM M OMOTEXHOJOTHU OT
«29» urons 2018 r., mporoxosn Ne 11.

2. [IporpamMma akTyanu3upoBaHa.
BHeceHHbIE HM3MCHEHHUSI PACCMOTPEHBI M YTBEPXKACHBI Ha 3acelaHud  Kadeapsl
MaTreMaTH4decKkoro anainuza oT «27 utoHs 2019 r., nporokoi Ne 9;

0700peHbI Ha 3acellaHMU coBeTa (haKysiabTeTa XUMHUHU, OMOJOTMH U OMOTEXHOJIOTUU OT
«01» uronst 2019 r., mpotoxon Ne 12/18-109.

3. [IporpamMMma akTyaau3upoBaHa.
BHeceHHble M3MEHEHHUS pPACCMOTPEHbl M YTBEPXKACHbI Ha 3acelaHuM Kadeapsl
MaTeMaTHYECKOTo aHaim3a oT «26» utons 2020 r., mpoTokon Ne 11;

0J00peHbI Ha 3aceJaHuU CoBeTa (aKyIbTeTa XMUMHHU, OMOJOTHH W OMOTEXHOJOTHH OT
«30» utons 2020 r., mpotokos Ne 10/19-20.




