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["anaBanosa 3.E., crapmmii npenogaBatens kadeapbl MATEMaTHYECKOTO aHAIM3a



1. CtpykTypa 1 0011251 TPYA0EMKOCTH IUCIHILIHHBI

OO0mmas Tpy1I0€MKOCTh TUCIMIUIMHBI COCTABIIAET S5 3aueTHBIX eauHuIl (180

4acoB).
Ounas popma 00ydeHus 3aounas popma
o0yJeHus
Kypc
Cemectp
Jlekunn 36
[IpakTrueckue 3aHsATUA 36
JlaGopaTopHble 3aHATHS
Koncynpranuu
Ntoro aynuTopHbIX 3aHITHI 72
CamocrositenpHas pabora 54
KypcoBas pabota
®opmMma
KOHTPO
st
DK3amMeH 54
3auer
O0111ee KOJIMYECTBO YacOB 180
2. Ilestu ocBOEHUSI AMCUMIIIUHBI:

ueHﬂMI/I OCBOCHHMA NJUCLHHUIINIMHBI MaTCMaTHUKa ABJIAOTCA:

- oOydeHHEe OCHOBHBIM MaTEMaTHYEeCKHMM METOJaM, HEOOXOIUMBIM IS
aHaJIM3a ¥ MOJICIIMPOBAHUSI XUMHUECKUX MTPOIECCOB;

- BOCIIUTAHHWE JOCTATOYHO BBICOKOW MAaTEeMAaTHUYECKOW KYyIbTYpBI: SICHOE
MMOHUMaHKE HEOOXOMMOCTH MaTEMaTHYECKON COCTABIIIONICH B O0IIEH TTOATOTOBKE CTYICHTOB;

- BbIpa0OTKA TPEICTABICHUS O POJIM U MECTE MAaTEeMaTUKU B COBPEMEHHOMH
[IUBUJIN3ALUHU U B MEPOBOH KYJIbTypE, YMEHHE JIOTHYECKHA MBICITUTh, ONIEPUPOBATH C A0CTPAKTHBIMH
00BEKTaMU U OBITh KOPPEKTHBIM B YIOTPEOJICHHH MATEeMATUYECKUX TMOHSITHA W CHUMBOJIOB IS
BBIPA)KCHUS KOJTMYECTBECHHBIX M KAUECTBEHHBIX OTHOIICHUH.

- OBIIAJICHHE MaTeMaTHYeCKHUMHU METOoJIaMHt TUIS peleHus
WHTCIUICKTYaJbHBIX  3a7ad W TPUOOPETEHHE HAaBBIKOB HCIOJIB30BAHUS  YHUBEPCAIBHOTO
MOHATHIHOTO ammapaTa W [IUPOKOTO apceHala TEXHHYECKUX TPUEMOB MATEMAaTUKH IPU
JaTbHEWIIEM W3YYeHUH MNPOQWIBHBIX IUCIHIDIMNH, IOCTPOCHUM MAaTeMaTHYECKUX MOJeei
Pa3IUYHBIX SBICHUN U MPOLIECCOB,

3agaun u3y4eHus TUCIUILTHHBL:

- OBIIAJICHIEC MAaTEMAaTHUYECKUMH 3HAHUSMU;

- YCBOGHHE amiapara ypaBHCHUH W HEPaBEHCTB, KAaK OCHOBHOTO CPEICTBa
MaTEMaTHYECKOTO MOJISTUPOBAHUS MPUKIIATHBIX 3a]1a4.

- M3yYeHHE METOOB PEHICHUS TPUKIIAIHBIX 3a]1a4;

- CHCTEMaTH3aIHs TI0 METO/IaM PEIIEHUI BCeX TUTIOB MPUKIIAIHBIX 3a/1a4;

- U3YYCHHE CBOWCTB TI'E€OMETPUYECKHX Tell B TPOCTPAHCTBE, Pa3BHUTHE
MIPOCTPAHCTBEHHBIX MPEICTABICHNN, YCBOCHHE CIIOCOOOB BBIYMCIICHUS IMPAKTHYECKH BaXKHBIX
TeOMETPHUECKUX BEITMYUH U JaJIbHEHINEE Pa3BUTHE JIOTHYECKOTO MBIIUICHUS yYaluXcs;

- u3ydeHne (QYHKIUH KaKk BaKHEHIIEr0 MaTeMaTHYeCKOro OOBEeKTa
CpeACTBaMHU MaTEMaTHYECKOTO aHaJIN3a,;

- UHTEIJICKTYaTbHOE pa3BUTHE y4yalIUXCs, (OPMUPOBAHHUE KadeCTB
MBIIUICHUS, XapaKTEPHBIX TSI MATEMAaTHIECKOHN e TETLHOCTH.



3.

Mecto nucnumianabl B crpykrype OITIOII 6akanaBpuara

Jucnunnmaa «MaTreMaTHKay OTHOCUTCS K JucIUILIMHAaM biioka 1. ba3oBoii yactu, uMmeeT

uHAeKc B yueOHoM 1utane b1. b. 05. J{71st u3ydeHus: IUCIUIUTUHBI CTYICHT JOJKEH:

3Hamb: - OCHOBHBIC ITOHATHUA BHCMCHTapHOﬁ MaTEMaTHuKH, anre6p1;1 N DJIEMCHTApPHBIX

byHKIHH,

onpeeaeHus], MOIX0/Ibl K TOCTAHOBKE U PELICHUI0 MATEMATUUECKUX 3ajad4,
3JIEMEHTApHbIE MOHSATHUS CUCTEMBI TMHEHHBIX alre0panyeckux ypaBHEHUH,

OCHOBHBIC IMTPUCMBI ITPEACTABJICHUA PC3YJIbTATOB MATCMAaTUUCCKOT O

WCCIIEIOBAHMS.OCHOBHBIC TTOHATHS O TEOMETPHUIECKUX 00BEKTaX.
yMeTh:
paccyxJ1aTh JOTUYECKU U OTJIMYATh MPaBUIIbHBIE PACCYKIEHUS OT HEMPABUIbHBIX,
MIPOBOJIUTH HECIIOKHBIE MATEMATUYECKHUE BBIKIIAIKH,
CTPOUTH MPOCTEHUININE MATEMATHYECKHE MOJICTTH U PeIIaTh
3JeMEHTapHbleMaTeMaTHYeCKUeE 3a/1a4H,
KPUTHYECKH aHAJIM3UPOBATH MOJTYyUYEHHBIE PE3yJIbTAThl PEeIICHUS
MaTeMaTH4YeCKHX3aaad.
Bnaoemo:

MPOCTEUIINX TEOMETPUUYECKUX UTYP;

BBIYHMCIINTCIBHBIMU HaBBIKAMMU.

HaBbIKaMH MCIIOJIB30BAHUS Pa3JIMYHBIX MCTOAOB PCIICHUA 3aaa4, ypaBHeHHﬁ,HOCTpOCHHH

4. TpeOoBaHuUs K pe3yJbTATAM OCBOCHHS M CUUILIUHBI

B pesynbraTe M3ydeHHs TUCHUIUIMHBI O0YyYaroliuiics AOHKEH 00anarh

CJICAYIOIMUMUKOMIICTCHIUSAMMU

Komsl

KOMIIETEHIIN I

Conepxanue
KOMIIETEHIINH

OK -5

- CHOCOOHOCTH K CaMOOpraHnmn3anu u caM006pa3013aHmo

I1K-5

- CIIOCOOHOCTHIO HCIIOIb30BaTh B MPAKTUYECKON JEATENILHOCTH CIIeUaTU3UPOBAHHbIE
3HaHUA QyHIaMEHTalIbHBIX pa3fesoB (U3UKH, XUMUH, ONOXUMUU, MATEMAaTUKU IS
0CBOEHUS (PU3UUECKUX, XUMUUYECKHX, OMOXUMHUYECKUX, ONOTEXHOJOTUYECKUX,
MUKPOOHOJIOTUYECKUX, TETUIO(U3UUECKUX MPOLIECCOB, MPOUCXOASIIUX TPU
[IPOU3BOJICTBE MPOAYKTOB MUTAHUS U3 PACTUTEIHLHOTO ChIPbSI

B3aumocBsI3b TUIAHUPYEMBIX PE3yIbTATOB OOYYECHHS TIO JUCIUILTHHE C
dhopmupyembimukommetreHussMu OITOTT

Konwr
KOMIIETEHI]
nit OIIOIT

[Inanupyemsle
KOMIIETCHIIUSM
OIIOIT

pe3yiabTaThl

o0OyueHwus,

COOTBETCTBYIOIIHE (HOPMUPYEMBIM

3HAMmMb»

ymembo

eénaoemsp

OK -5

coziepKaHue
CaMOOpraHu3aIiK
camMo00pa3zoBaHus,

COBEPILICHCTBOBAHUS
npohecCHOHATBLHOM
NESITENLHOCTH, - CIIOCOOBI
[IpUEMBl  CaMOOpPTraHU3aLUU
caMo00pa3oBaHUH
JTUYIHOCTH.

TIPOLIECCOB

n
nux

OCOOCHHOCTEl M  TEXHOJIOTH
peanu3aun, UCXOIsl W3 LeJer

- IUIaHMpOBaTh LU U
YCTaHABIMBAaTh IPHOPUTETHI
npu  BbIOOpe  cmocoboB
IPUHATHS PEIICHUAN C Y4ETOM
YCIIOBHH, CPEACTB,
JUYHOCTHBIX BO3MO>KHOCTEU
U BPEMCHHOU IIEPCIIEKTUBBI
JNOCTHKECHUS
OCYILIECTBIIECHU
JESTEIIBHOCTH;

- CaMOCTOSITEJIbHO CTPOMUTH

- CIOCOOHOCTBIO
OCYIIIECTBIISATH
CaMOCTOSTEIILHO
coop um o00paboTKy
JAHHBIX
HEOOXOINMBIX
peleHus
poeCCHOHATBHBIX
3a1a4; - MpUEeMaMu
CaMOPETYJISIIHH
OMOIIHOHANILHEIX |

TSt




nporecc (GYHKIMOHATBHBIX
OBJIAJCHUS COCTOSIHUI pu
uH(popMarlreH, BBINOJTHEHUH
0ToOpaHHOM u npodeccuoHaIbLHON
CTPYKTYpUPOBAHHOMN Ui | IeSTENbHOCTH;
BBITIOJTHEHUS - TEXHOJOTUSIMHU
npodeccuoHanbHOM OpraHu3aluu
JeSATEIbHOCTH. nporecca
caMo00pa30BaHusI;
nprueMaMu
LeNernoiaraHisi  BO
BPEMEHHOM
MIEPCTIEKTHUBE,
cn
ocobamu
TUTAHUPOBAHWSI,
OpraHu3aIuiy,
CaMOKOHTPOJIsSI u
CaMOOIIEHKHU
JIeSATEIbHOCTH.
TIK-5 -pyHIaMEeHTaIbHBIE paszensl - METOoJaMU
bu3uKn B o0BeMme, OpraHu3aIu
HEOOXOIUMOM ISl TIOHMMAaHUS HKCIIEPUMEHTA;
OCHOBHBIX  3aKOHOMEpPHOCTEH MeTOoaMH1
(UBUKO-XMMHYECKUX MPOIIECCOB | - UCII0JIb30BATh MIPOBEICHUS
BO3MOXKHOCTH CTaHIapPTHBIX
BBIYMCIIUTEIIBHOM WCTIBITAHUI o
TEXHUKHU u ONpPEIETICHUIO
MPOTPAMMHOI0 roKaszareJyeu
o0ecreveHns; HCIOJIb30BaTh | KauecTBa u
0a30BbIe 3HaHMS B 00JACTH 0€30MaCHOCTH CBHIPbS
€CTECTBEHHOHAYYHBIX u rOTOBOM
JTUCLUIUIMH JJI yIpaBieHUs | IPOAYKLUN
IIPOLIECCOM MPOU3BOJCTBA | MUTAHMUSL.
OPOAYKTOB  MUTaHUSA U3

PACTUTCIILHOT'O ChIPbS;




5. Conep:kanue u yueOHO-MeTOoAMYecKasi KapTa (ucHUILIAHBI (ODO)

Tabmuma 5.1
Ne CamocrosiTeJbHAas pa60Ta CTY/IEHTOB Koamecrs Hf;;fa
Hexe HaumeHoBaHue TeMv(BOHPOCOB), 3ausTus DopMblI 0 0aJL10B
o N3y4YaeMbIX IO JAHHOU JUCHUIIIMHE KOHTPOJIsA .
a np Conep:xaHue Yacel min | max
1 | YucnoBass och. JlnmmHa W BeIWYMH OTpe3Ka Ha TPSIMOM. | 2 2 | IInomans TpEyroJIbHUKA " 5 MUHH-
JekaproBasi MNpsMOYTojbHAs CHUCTEMa KOOpPAMHAT Ha MHOT'OYTOJIbHHUKA. orpoc
MJIOCKOCTH. PaccTosinue mexay AByMsi Toukamu. [lenenue [1],[3],
OTpe3Ka B JAaHHOM OTHOIICHUU. YPABHEHUE JIMHHH. 2 (5]
HexoTopble 351eMeHTapHbIe 3aa4u. Y TJIOBOU
KO3(QPHUIMEHT TpsIMOil. YpaBHEHHE MPSAMON C YIIOBBIM
Kod(purmeHTom.

2 | O6mee ypaBHEHHE TPSAMOM. YpaBHEHHE IMy4YKa MPAMBIX. | 2 2 | Jluaum cmpoca W TPEIIOKCHUSI. 5 Ompoc Ha
YpaBHeHHEe NOpsIMOM, NPOXOIALICH Yepe3 ABE TOYKH. Touka TepeceyeHus IBYX 3aHATHAX
VYpaBHeHHE TPAMOM B OTpe3Kax. YTOI MEXAY IBYMs NpsMBIX. YpaBHEHHE OIOIKETHOM ) [1], 3],
HPSIMBIMHU. VYcnosue NapajuIeIbHOCTH u JIMHUH. [5]
NEePIEeHIUKYIAPHOCTH MPSAMBIX. PaccTossHUE OT TOYKU 10
MPSMOM.

3 | Oxpyxsocts Ommunc. ['mmepOoma. Ilomspuas cucrema | 2 2 | IlapaGona. Yrom Mexay AByMs 5 MHHU-

KOOpJMHAT. CBs3b MEXIY MOJISIPHBIMU u MPSIMBIMHU. VYcnosue onpoc (11, [3]
MPSIMOYTOJIbHBIMU KOOPAMHATAMHU. napayuieNbHOCTH u 3 [’5] ’
MEePIEHIUKYISIPHOCTH MPSIMBIX,
3aJJaHHBIX B O0IIIEM BUJIE.

4 | Onpenenutend  KBaApPAaTHBIX  MAaTpPHIL. CgoiictBa | 2 2 | Panr maTpuiisl 5 Ompoc Ha (1], 2]
onpeaenutened.  CucTeMbl  JIMHEHHBIX  yYpaBHEHMI. 3aHATHUAX 3 PP
Pemenue cucreM NTWHEHHBIX YpaBHEHUH C TTOMOIIBIO [3], [5]
dbopmyn Kpamepa. Meron I"aycca.

5 | OcHoBHble cBeaeHuss o Marpunax. Omnepamuu  Hag | 2 2 | YpaBHeHHE KPUBBIX B TOJSPHOU 5 MHUHU- [1],[2],
marpuriamu. OOpatHast Martpuia. MaTpuuHblii crioco0 CUCTEME KOOpJUHAT orpoc 3 31, [5]
peLICHHS CHCTEM YPaBHCHHUH. ’




6 | MHoxecTBa. AOCONIOTHas BENWYMHA JEHCTBUTEIHLHOTO Knaccudukanus GbyHKIHIH. Ompoc Ha
yucna. OKpecTHOCTh TOYKH. [1oCTOSTHHBIE M TIEpEMEHHBIE I'pacduxu OCHOBHBIX 3aHATHSIX
BennuuHbl. [loHstue ¢yakiuu. CrnocoObsl  3aaHus 3JIEMEHTaPHBIX G yHKIIUH. (17, [2]
¢byakuun. [loHsTHE HESABHOW, OOpaTHOW U CIIOXKHOU [Ipumenenue byHKIIIHN B ) PP
¢ynkuunit. Ipegen ¢yHkmunu. OJHOCTOPOHHHE IPEEINbI. COLIMOJIOTHH. [5]
OcCHOBHBIE T€OpEMBI O npenenax. PackpbiTue
HeonpeneneHHocTe. IlepBulli  3amedarenbHbIA  IIpEeAe
BTtopoii 3ameuaTenbHbIi npeed..

7 | HenpepeiBHOCTh  (pyHKIIMEM  Hekoropeie  cBoiicTBa Ilpenen ¢yHkuMu Ha  S3BIKE 11, [2]
HenpepbIBHBIX  (PyHKIUA. Touku paspeiBa (PYyHKIHH. OKPECTHOCTH 2 e
Ornpenenenre Npou3BOAHON. 3a/1auu, MPUBOISIINE K [5]
TIOHSATHIO TPOU3BOIHOIA.

8 | Cxema BbluUMcIEHHUS NMPOU3BOAHON. OCHOBHBIE IpaBUIIA HenpepriBHOCTB OCHOBHBIX
nuddepennmpoBanus. [IpousBogHas HEIBHOU, 0OpaTHOM 3J€MEHTaPHBIX GbyHKIUH.

U CIOXHOM ¢yHKuui. [Ipon3BOIHBIE BBHICIIUX MOPSIKOB. IIponsBonHbIe OCHOBHBIX [1],[2],
[TpousBogHas CTENEHHO-TI0KA3aTeIbHOM GyHKIINAHA. 3J€MEHTaPHBIX GbyHKIHIA. 3 5]
OKOHOMHYECKMI  cMbICI  npou3BoAHOM. Hekoropsie Jlorapudpmuueckoe

TeopeMbl nuddepenHnnanbHoro ucuucienus. [Ipasuio muddepeHIpoBaHue.

Jlonurasns.

9 | 1-s1 pyOexxHasi nucbMeHHAasi KOHTPOJILHAasI padoTa 15
Texymasi padoTa cTyIeHTOB 20

10 | [TepBooOpasunast ¢ynkuus. HeompeneneHHbI HHTETpal. Meron HEOIPEAEIEHHBIX 11, [2]
CgoiictBa. CnocoObl  mHTerpupoBaHus. HTerpassl K02 PUIMEeHTOB. 2 e
OCHOBHBIX 3JIeMEHTapHbIX (pyHKIMHA. MHTEerpupoBanue [5]
panMoHaIBHBIX anreOpanyeckux GyHKIUN

11 | UHTerpupoBaHue  HEKOTOPBIX  TPUTOHOMETPHUUECKUX WNHuTterpupoBanue HEKOTOPBIX MUHH-TECT [1], [2],
G yHKIHA. NuterpupoBanue palMOHAIBHBIX BHUJIOB UPPALIMOHATBHOCTEN 2 (5]
anreOpanveckux GyHKIUN 4-X THUIIOB.

12 | 3amava o0 [UIOMAAM  KPUBOJMHEWHOW  Tpameruu. HecoOGcTBeHHBIE HHTETpabl  OT MHUHHU-TECT (11, [2]
Omnpenenenue OIIPEAEIIEHHOTO UHTETpaa. HEOTrpaHUYEHHBIX byHKIHI. ) PP

['eomeTpuyeckuii cmbici. Beruncienne onpeneneHHoro
unrerpana. @Dopmyna Heiorona-Jleitbuuna. CaoiicTBa

HecoOcTBeHHbIE WHTErpajibl €
OECKOHEYHBIM  TIPE/IEIOM  HH-

[3]




ONpPEACTICHHOTO MHTErpajia. 3amMeHa MEPEeMEHHOW | TErpUPOBAHUS
dbopMyia UHTETPUPOBAHUS 10 YACTSIM B OMIPEICTICHHOM
UHTErpajie

13 | Beiuncnenue miomaneid miockux ¢uryp. Beraucnenume | 2 2 | IlpubnmxeHHoe BBIYHCIICHUE 5 Bormpoc Ha
00BEMOB  Tena  BpallleHUS. JuddepennuaipHbie ONpEIETICHHBIX MHTETPajIoB pyo. [1],[2],
ypaBHeHusa. OOmme mnoHstus. Jud. ypaBHeHus 1-ro 2 (5]
nopsinka. Jlud. ypaBHEHUsS ¢ pa3eNsrOIUMUCS
NEePEMEHHBIMH.

14 | OgHoponusie nud. ypaBHeHus 1-ro mopsaka. Jlunelineie | 2 2 | Meron Bapualiii poOU3BOJIHLHOM 7 Ompoc Ha [1],[2],
mud. ypaBHeHus l-romopsiaka. ud. ypaBHeHus 2-ro MTOCTOSTHHOM. 3aHATUAX 3 5]
MOpsIKa, JONYCKAIOIINE MOHMKEHUE CTETICHU.

15 | Jluneitaple omHOpOAHBIE AM(. YpaBHEHHs 2-TO TOpsiaKa ¢ | 2 2 | YpaBuenue bepunymmu.  ud. 5 MUHH- (1. 2]
MOCTOSIHHBIMU KOdpUITUEHTAMH. Jlunetlinbie ypaBHEHUS cojiepKaliue onpoc ) e
HEOJHOPOHBIC AH}. YpaBHEHHs 2-TO TOPSIIKA C muddepeHmanbl MpOU3BEICHUS U [5]
MOCTOSTHHBIMH KO3(DpUIIneHTaMu. YacTHOTO.

16 | Yucnossie psaasl. OcHoBHBIE MOHATHSA. CXOIUMOCTh psijia. 2 2 [Ipuznak Koum. 7 MUHU-

Hekotopble cBoiicTBa 4MCIOBBIX psaaoB. HeoOxonumsrit oIpoc (1] [2]
MPU3HAK CXOAWMOCTH psiga. [apMoOHHWYEeCKUW  ps. ) PR
JlocTaTounble TpU3HAKU CXOIUMOCTH PSAIOB C [5]
MOJIOKUTEIBHBIMU YICHaMU. 3HAKOUEPEIYIOIIHECS PSJIb.

3HakornepeMeHHbIe psibl. CTEIEHHBIC PSIIbI

17- | ®ynknuun  aByx nepemMeHHbIX. (OCHOBHbIE TOHATHA. | 4 4 | DKcTpemMyM byHKIIH 2-x 7 Ompoc Ha (1. 2]

18 | YHactueie mpousBoanbie. Juddepenuman dyHkimu 2-x MEPEMEHHBIX. Y cioBHbIN 3aHATHAX 3 PP
nepeMeHHbIX. DKCcTpe-MyM GyHKnu. Hanbombinee u AKCTPEMYM. [5]
HauMeHbIlIee 3HaYeHHs QYHKIUU.

18 | 2-s1 pyOeskHasi NMCbMEHHAasi KOHTPOJIbHAsA padoTa 15
Texymasi paGoTa cTy1eHTOB 20
HUTOro: 36 36 108 70




5. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

TpaaunuoHHbIEe JIeKHMH MW TMPAKTHYECKHe (ceMMHapcKue) 3aHATHUA B ¢opme C
HCII0JIb30BAHUEM COBPEMEHHBIX MHTEPAKTUBHBIX TEXHOIOTHI.

Jleknusi-quasor — cojxepkaHue MOAAETCS Yepe3 CEpUI0 BOIPOCOB, HA KOTOPHIE CTYAEHT
JIOJIKEH OTBEYATh HEMOCPEACTBEHHO B XOE JIEKIMH.

OmnuaitH-ceMUHAP — pa3HOBUAHOCTh BeO-KOH(DEPEHIINH, TPOBEICHNE OHJIAWH-BCTPEY WU
npeseHTauuil depe3 VHTEpHET B pexuMe peanbHOro BpeMeHHM. Kaxabli M3 y4aCTHHKOB
HaXOJIUTCs y CBOEr0 KOMIIbIOTEpA (CPEACTBA CBA3H), a CBSI3b MEX/ly HUMHU MOJIEPKUBACTCS Uepes3
WHTepHeT nocpeacTBOM 3arpykaeMoro IpuiI0KEeHUs, yCTAHOBJIEHHOTO Ha KOMITBIOTEPE KaX10T0
yuactHuKa (Zoom, Meet, Skype u 1p.)

Buneoxondepenuuss — ceanc BuaeokoHpepenucsszu (BKC) — 310 TexHomorus
MHTEPAKTHUBHOI'O B3aUMOJIEHCTBUSA JABYX U OoJiee YJaCTHUKOB 00pa3oBaTEIbHOIO Ipolecca s
oOMeHa uHpopMalLreil B peaJbHOM peXUME BPEMEHH.

TexHosorusi JJEKTPOHHOr0 o00y4eHMs (peanu3yeTcs TPU TIOMOIIU AJIEKTPOHHOMN
obpaszoBatensHOi cpenpl COI'Y mpu wucnonb3oBaHum pecypcoB OBC, mpu mnpoBeaeHUU
aBTOMAaTU3UPOBAHHOTO TECTUPOBAHUSA U T. 1.).

IIpumeyanus

— Bce Buabl yueOHON pabOThl MOTYT NMPOBOAUTHCS AUCTAHLIMOHHO HAa OCHOBaHWUHU
JIOKQJIbHBIX HOPMAaTUBHBIX aKTOB.

— B memsx peanusanuM UMHAMBUIYAJIBHOTO MOJAXOJAa K OOYYEHHUIO CTY/AEHTOB,
OCYLIECTBIIIIONIMX ~ Y4€OHBIH TMpolecc IO HHAUBHIYaIbHOH TPaeKTOpUHM B  pamKax
UHIMBUYaJIbHOTO pabodvero IUIaHa, U3ydeHHe JAHHOM AMCLUIUIMHBI MOYKET OCYLIECTBISATHCS
yepe3 MHIUBHAYaJIbHbIE KOHCYNbTAllMM IPENojaBaTelss OYHO, B 4Yachl KOHCYJbTAlMH, IO
3IIEKTPOHHOM MOYTE, a TAaKXKe ¢ Ucroib30BaHrneM Webex, miaThopMbl JUCTAaHIIMOHHOTO 00yUeHHS
Moodle, nuunbiii kabunet ctynenta Ha caiite COI'Y, apyrux snementoB SMOC COT'Y.

6. YueOHO-MeTOIHYECKOe o0ecleyeHrne CaMOCTOSITeIbHOM padoThI.

CamocrosTenbHas paboTa 00y4yaromuXcsl SIBISETCS OJHUM U3 BHUJIOB y4EOHBIX 3aHSATHI.
CamocrosTenbHas paboTa MPOBOAUTCS C LEIBIO:

— CHCTEMAaTH3allH U 3aKPEIUICHUS TIOJYYEHHBIX TEOPETUUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUH 00Yy4aroLIiXcs CTyIEHTOB;

— yriayOJIeHHs U pacUIMpeHusi TEOPETUUECKUX 3HAHMUI;

— (hopMUpPOBaHMS YMEHUH HCIIOJIb30BaTh HOPMATUBHYIO, IPABOBYIO, CIIPABOYHYIO
JOKYMEHTALMIO U CIIELUAIBHYIO JIUTEPATypy;

- (OpMHpOBaHUS CAMOCTOSATEIBHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CaMOpa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CaMOPEAIU3aLUN;

— Pa3BUTHS UCCIIEN0BATENBCKUX YMEHHM.

CamocTtosTenbHas paboTa 00y4yaroUMXcs OCYIIECTBISETCS Ha MPOTSHKEHUHN N3YUEeHUABCEH
JUCLUTUTMHBI B COOTBETCTBUU C YTBEP)KICHHOHN B yUeOHOM IIJIaHE TPYIOEMKOCTBIO M COCTOUT U3:

- paOOoTHI CTYJIEHTOB C JICKIIUOHHBIMHU MaTepHallaMi, TIOUCKa U aHAJIM3a JINTEPaTyphl U
3JIEKTPOHHBIX UCTOYHUKOB HH(OPMAIIUH T10 3aJaHHOH TeMe;

- BBITIOJIHCHUS 3aJJaHUI ISl caMocTosTeNbHON padoTel B DMIOC COI'Y;

- N3y4YEHUs TEOPETUYECKOTO, TPABOBOTO U CTATUCTUYECKOTO Marepuaia i NOATOTOBKH
K CEMUHAPCKUM 3aHATHM;

- IOJITOTOBKU K DK3aMEHY.

Tembl u QOpMBI BHEAYAUTOPHOW CaMOCTOATENBHON paboThl, €€ TPYyHLOEMKOCTb
cojepxarcs B pazzene 5, taou. 5.1.



[To xaxmoil W3 TeM [JIi CaMOCTOSATEIBHOTO W3y4eHHUs, TNPUBEACHHBIX B padouei
nporpamme, CTyJIEHTaM CJeAyeT CHayaia MpOoYUTaTh PEKOMEHJOBAHHYIO JIUTEpATypy U MpH
HEOOXOJUMOCTH COCTaBUTh KPATKUH KOHCIEKT OCHOBHBIX IOJIOKEHUH, TEPMUHOB, CBEICHMHIA,
TPeOYIOMMX 3aMIOMUHAHHMS U SIBIISONIUXCSI OCHOBOIOJIATAIOIIUMHU B ATOH TEME.

[Ipu moaroroBke 3ajaHUil MO CaMOCTOSTENHHONH paboTe cTyneHTaM HeoOX0IuMOo
OPUEHTHPOBATHCS HA KOHCIIEKTHI JIEKIUM, PEKOMEHIYEMYIO JINTEPaTypy.

Jns pacuipeHus 3HaHUM N0 AUCUMUIUIMHE PEKOMEHAYETCS HCMHOJIb30BaTh MHTEpHET-
pecypcesl:

IPOBOAMUTH IMOUCK B Pa3IUYHBIX CHCTEMaX, TaKMX KaK OOIIHE MOUCKOBBIE CHCTEMBI:
www.yandex.ru, www.google.ru, a Takke  CIeNHaTbHbIE  TIOUCKOBBIE  CHUCTEMBI:
www.chem.msu.su, www.chemnavigator.hotbox.ru.

7. OneHO4YHBIE CPEACTBA /ISl TEKYIero KOHTPOJIS yCIeBAeMOCTH, py0e:KHOM aTTecTalliy U
NPOMEKYTOYHOM aTTeCTANMH 110 HTOraM OCBOCHHA
AUCUMILTUHBI.

Bomnpocekl k 3xk3amMeHy

1. CepennHa oTpe3Ka.

2. [Inomane TpeyrojabHUKA.

3. [TepeBo MpsIMOYTOJIBHBIX KOOPAMHAT B MOJISIPHBIE KOOPIUHATHI U HA00OPOT.
4. [Iomane MHOTOYTrOJIbHUKA.

5. [IpsiMast Ha TIIIOCKOCTH (ITOBTOPEHHE).

6. YpaBHeHUE MPSIMOH € YIIIOBBIM KO3 (HUITUESHTOM.

7. OO6miee ypaBHEHHE TTPSIMOIA.

8. YpaBHEHHUI IPAMOU, IIPOXOIALLEH Yepe3 TOUKY B 3aJaHHOM HaIPABJICHUH.
9. YpaBHEeHU NpsIMOH, MPOXOAAIIEN YEPE3 IBE TOUKH.

10.  PaccrosiHue OT TOYKHU A0 NPSAMON.

1. VYcnoBue napajuieIbHOCTH MPSMBIX.

12.  YcnoBue nepneHIuKyIpHOCTH MPSIMBIX.

13. dopmyiia yria MexXIy NpSMbIMHU.

14.  YpaBHeHUE OKpYKHOCTH.

15. Kanonunueckoe ypaBHEHHUE AIUIAIICA

16.  HccnenoBanue GopMbl SJUIUIICA.

17. Kanonnueckoe ypaBHEHUE TUTIEPOOITHI.

18.  HccnenoBanue ¢popmbl TUIIEPOOIIBL.

19. Kanonnueckoe ypaBHEHUE MapaloJIbI.

20.  Hccnenoanue ¢popmbl mapadoibl

21.  Omnpenenurenu 2-ro U 3-ro NOpPsIKOB.

22. CBolicTBa ¥ TpaBUJIa BBIYUCIICHUS OMPENEIUTENICH 2-T0 U 3-T0 MOPSAIKOB.
23. MuHOpBI U alIreOpandecKue TOMOJTHCHHS.

24.  BpluuCIIEHUE ONPEAETUTEIS PA3I0KEHUEM 10 AIIEMEHTaM pAJa.

25.  BrwruucieHue onpeaenuTens 3aHyJIeHUEM AIEMEHTOB CTPOKH (CTOJIONA).
26. [TonsiTue MaTpuIlbl.

27. Buasl matpuil.

28.  JluHeliHBIE ONlEepaly HaJ MaTPULIAMH.

29. TpaHcnoHHpPOBaHUE U YMHOKEHUE MATPHII.

30. CBoiicTBa JIMHEWHBIX ONEpaluid HaJ MAaTPULIAMH.

31. CBolicTBa MaTpHIL.

32.  OOparHas MaTpuLa, CIOCOObI €€ BHIYUCIICHHUS.

33. Pemenune CJIAY metonom Kpamepa.


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

34.

Pemenue CJIAY meronom ["aycca. Pemnenrie MaTpuuHbIX ypaBHEHUH (C HAXOXKICHUEM

oOpartHoit maTpuilsl). [loHATHE TIpEaena mocnea0BaTeTbHOCTH.

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.

CBolicTBa npejesia mociaeoBaTeIbHOCTH.

[TonsiTrie 6€CKOHEYHO MaJIbIX U OECKOHEYHO OOJBIINX BEIUYUH.

[Tonsitne hyHKIINUH.

Ob6nacTp omnpeneneHusi, 001acTh 3HaUCHUH (QYHKIIUH.

[Ipocreiimue ¢GyHKIIMOHATBHBIE 3aBUCUMOCTH.

I'paduky OCHOBHBIX 31€MEHTAPHBIX (DYHKIHM (TOBTOPEHUE).

Cnioco0wI 3a1anus PyHKITUH.

OO6patHble QyHKIHH.

SIBHO 1 HESIBHO 3a/laHHAst (PYHKIIMSL.

[Ipenen pynkuuu.

CBolicTBa NMpeIeIioB.

PackpbITHEe HEKOTOPBIX BHIOB HEOTIPEIEICHHOCTEH.

ITepBblii 3aMeyaTebHBIN Mpeed.

Hucno e (uucino Ditnepa). Bropoit 3amMeuaTenbHbIi peaen.

[TonsiTrie HENPEPBHIBHOCTH (PYHKLIUU.

Knaccudukanus pa3psiBoB QyHKIIHH.

["opuzoHTanbHAs, BEPTUKAIbHAS U HAKIOHHAS ACHMITTOTBHI.

[ToHsATHE TPOU3BOAHOM.

Du3n4ecKuil ¥ reOMETPUIECKUI CMBICIT IIPOU3BOJIHOM.

OcHoBHbIe npaBmiia 1updpepeHupoBanns (YMHOXKEHHUE Ha YUCIIO0, CYMMBI).

OcHoBHbIe npaBwiia Aud depeHnpoBanus (IPOU3BEACHUS, YACTHOTO).

Tabnuia npou3BOJHBIX.

[IpousBoaHas cioxHOM GyHkuu. [IpaBUIO EMOYKH.

[Ipou3BoHbIE BBICIIETO NOPSI/IKA, MX BBIYUCIICHHUE.

[TpaBuio JlonuTans.

MOHOTOHHOCTb U 3KCTPEMYM (DYHKIMH: JOCTATOUYHBIE YCIOBUSI.

Beimykiocts u meperu6 rpadguka GyHKIMU: JOCTaTOYHBIC YCIOBHUS.

HccnenoBanue GyHKIMH U TOCTPOEHHUE TpaduKa.

Huddepennman nepBoro nopsijaka, CBOUCTBA.

JuddepeHnnansl BHICIIETO MOPSIKa.

[TonsiTre mepBOOOPa3HOI M HEOIIPEACICHHOT'O HHTErpaJa.

CBolicTBa HEONIPEIETIEHHOIO UHTETpaIa.

Tabnuna HeonpeeIeHHBIX HHTETPAJIOB.

Brruncnenue HHTErpagoB ¢ MOMOIIBIO CBOMCTB U TaOJIUIIBL.

[TpuBenenue nHTErpaia Kk camomy ceoe.

Brruucrienue nHTErpagoB METOI0M 3aMEHbI IEPEMEHHOM U 3aHECEHUS 10T
muddepenmmar.

WuTerpupoBanue KBaIpaTHOTO TPEX4eHa B 3HAMEHaTele IpOOU U IO KOPHEM.

MeTtoa HHTETpUPOBAHUS 10 YACTSM.

HuTerpupoBanue uppanuoHaNbHbIX (YHKIUN: METO pallMOHATH3AI[MHI BHIPAKEHUSI.

[ToHsATHE OIpENEIEHHOTO UHTETPaja U €ro CBOMCTBA. [ €OMETpUYECKUI CMBICIT

OTIpeNIeIEHHOTO UHTETpaa.

75.
76.

®opmyna Herotona-Jleii6uumna.
MeToB! HHTETPUPOBAHMUS 110 YACTSIM U 3aMEHBI TIEPEMEHHOM IS BBIYHCIICHHS

OMpCACIICHHOI'O UHTCTpajia.

77.
78.
79.
80.
81.

['eomeTpuyeckue u GU3NIECKUE TPHIIOKEHUS OTPEICTICHHOTO HHTETpaa.
MexaHUYECKHUI CMBICIT OITPEAEIEHHOIO HHTErPaJia.

OcHoBHbIE TOHATHS TU(DPEpEeHITNATBHBIX YPaBHECHHM.

VYpaBHeHus 1-ro nopsika ¢ pa3aessitouMMUCs IEPEMEHHBIMHU.
OnHOpoAHBIE YpaBHEHUS 1-TO MOpsiaKa.



82.

JIuneitHbple ypaBHeHUA 1-T0 nopsaka.

83.  JluneiiHble ypaBHEHHUS 2-TO MOPAIKA C TOCTOSIHHBIMU K03 purimenTamu
84. [TonsiTne ®MIIL.

85. YacTHbIe TPOU3BOIHBIE.

86.  Ilonstue momuoro auddepeHimana GyHKIUN.

BUWJIETHI K DK3AMEHY

CeBepo-OceruHckuil rocygapcTBeHHbIl yaHuBepcuteT uMenu K.JI. Xeraryposa
Jucuuniauua mamemamurxa

®dakynbTET XUMHUH, OUOJIOTHU U OMOTEXHOJIOTHH

Kypc 1

Bunaer Nel
1. PaccrosiHre MeXy ABYMsI TOUKaMH Ha IJIOCKOCTH.
2. Touku skcTpemyma. MHTEpBaibl MOHOTOHHOCTH.

01 ) (2 3

3. Haiitu npoussenenne matpury A=|1 0 .,B = { o |
| _
3 \ )
L\ 2 )
2 _
4. Haiitu npenen: lim* . x+2 ;

oy +x-—2

3aB. kadeapoil MaTeMaTHIEeCKOTO aHaIu3a A.T'. Kycpaes

CeBepo-OceTuHckuii rocyapcTBeHHbll yHuBepcuteT nMenu K.JI.Xeraryposa
JlucuuruimHa Mamemamuxa

®DakynbTET XUMHUH, OUOJIOTHU U OMOTEXHOJIOTHH

Kypc 1

Bbunaer Ne2

1. JeneHue oTpe3KOB B JAHHOM OTHOILICHUH.
2. CBOHCTBa HEONIPEAEIEHHOTO UHTETpaa.

3. YOpocTUTh ¥ BBIYUCIUTH ONPEACITUTED

2 -1 3
A=l1 4 1
-1 2 0

4. Haiitu Hambonblllee M HauMeHbIee 3HadeHHs (YHKIMH Y =3x—x° —lHa oTpeske
[-2:4]



3aB. kadeapoil MaTeMaTHYEeCKOTO aHAJIn3a A.T'. Kycpaes

CeBepo-OceTrnHckuil rocygapcTBeHHbIN yHuBepcuTeT Menu K.JI. Xeraryposa
Jucuunnuna mamemamuxa

@DaKynbTeT XUMHUH, OMOJIOTUU ¥ OMOTEXHOJIOTHH

Kypc 1

Bujaer Ne3

1.IlepBooOpa3znas ¢hynkuus. Heonpenenennsiit maTerpan. CBoiCTRa.

2.3HaKo4YepeAYIOLUECS PSBL.
1

3. BeruncnuTe onpeaesieHHbIN HHTETpal j (e2x +e )dx
0

3aB. kadenpoil MaTeMaTHYECKOTO aHaIN3a A.I'. Kycpaes

Ceepo-OceTuHckuii rocyapcTBeHHblN yHuBepcuteT nMenu K.JI.Xeraryposa
Jucummummba mamemamuxa
DakynbTeT XUMHUH, OMOJIOTUU ¥ OMOTEXHOJIOTHH
Kypc 1
Buaer Ne4

1. CnocoObl HHTETPUPOBAHHUS.
CBolicTBa HEONPEACIEHHOTO HHTETpaa.

K
2

3. Bbluncnure onpeneneHHblii HHTErpal J.sin 2xdx
I

3

3aB. kadeapoil MaTeMaTHIEeCKOTO aHaIu3a A.T'. Kycpaes

OueHnBaHue YCTHOTO OTBETA CTY/IEHTA HA 3a4eTe/IK3aMeHe

OIpCaACICHNN HOHHTHﬁ, HCITPABJIICHHBIC CTYACHTOM CaMOCTOATCEIIBHO B IMTPOLECCE
OTBETA.

Xapaxkmepucmuka omeema oannvl
Jlan TONHBINA, pa3BEpHYTHIH OTBET HA INOCTaBIEHHBIW Bompoc. OTtBer
dbopMymupyeTcss B TEPMUHAX HAYKH, W3JI0KEH JIMTEPATYPHBIM SI3BIKOM, JoruueH, | 46-50
JIOKa3aTeNeH, IEMOHCTPUPYET aBTOPCKYIO MO3UIINIO CTYICHTA.

JlaH TIONHBIN, pa3BEepHYTHIA OTBET HA MOCTABJIEHHBIA BOMpoc. OTBET H3JI0KEH
JUTEPATypHBIM S3BIKOM B TEPMUHAX HAayKu. MOTYT OBITH NOMYIIECHBI HEIOYETHI B 26-30




JlaH TONHBIN, pa3BEpHYTHIM OTBET HA MOCTABJICHHBIM BOMPOC, MOKA3aHO YMEHUE
BBIACIINTD CYIICCTBCHHBIC U HCCYIHICCTBCHHLIC MMPHU3HAKU, IPUIUHHO-CIICACTBCHHBLIC
cBs3u. OTBET YETKO CTPYKTYPHUPOBAH, JIOTUYEH, U3JI0KEH B TEPMUHAX HAyKH.
OI[HaKO AONYIICHBI HC3HAYUTCIIbHBIC OLHI/I6KI/I WM HCOO0YCTbI, UCIPABICHHBIC
CTYJICHTOM C MIOMOIIIbIO «HABOJSAIINX) BOIIPOCOB IMPENOAABATEIIS.

21-25

JlaH TodHBIA, HO HEAOCTATOYHO IOCICAOBAaTEIbHBIM OTBET Ha IIOCTaBJICHHBIN
BOHpOC, HO HpI/I 3TOM IIOKa3aHO YMGHI/IG BBIACIUTH CYH_IGCTBGHHBIG nu
HECYIIIECTBEHHBIC MPU3HAKKA W NPUYUHHO-CIICICTBEHHBIC CBA3U. OTBET JIOTHYECH U
U3JI0KEH B TEPMHUHAX HayKu. MoryT ObITh AomymieHbl 1—2 omubKy B onpeaeaeHun
OCHOBHBIX TTOHSTHH, KOTOPBIC CTYICHT 3aTPYAHSIETCS UCIIPABUTH CAMOCTOSITEIHHO.

17-20

JlaH HEnOoCTaTO4YHO MOJIHBI M HEAOCTAaTOYHO pa3BepHYTHI OTBEeT. CTyIEHT HE
CIOCOOEH CaMOCTOSTENbHO BBIJIEIUTh CYILIECTBEHHbIE U HECYILIECTBEHHbIE IPU3HAKH
Y IPUYMHHO-CJIEICTBEHHBIE CBA3H. CTYAEHT MOXKET KOHKPETH3UPOBATh 000OIIICHHbIE
3HaHWA, JAO0Ka3aB HA NPUMEpPax UX OCHOBHBIC IOJOKEHUS TOJBKO C

NOMOIIIBIO TIpenoaaBaresst. PeueBoe opopmiieHrne TpedyeT monpaBoK, KOPPEKIIHH.

14-16

Jlan HemoNIHBIN OTBET, JIOTUKA U TOCJIEN0BATEIbHOCTh H3JIO0XKEHUS HMEIOT
CylIecTBEHHbIE HapylieHus. JlomymeHsl TpyOble OMMOKHM TpU  ONpeesCHUH
CYILIHOCTH PAaCKpbIBAEMbIX MOHSATHUI, TEOpUH, SABICHUHN, BCIEACTBHE HEMOHUMAHUS
CTYJEHTOM HX CYLIECTBEHHBIX M HECYIIECTBEHHBIX IIPU3HAKOB U CBA3€il. B oTBere
OTCYTCTBYIOT BBIBOJIbl. Y MEHHE PACKPHITh KOHKPETHBIE MPOSBIEHUS 0000IEHHBIX
3HaHUH He 1nokaszaHo. PeueBoe ohopmiieHne Tpedyer monpaBoK, KOPPEKIUH.

10-13

JlaH HeNoOJHBIA OTBET, MPEICTABISAIOUINI COOON pa3pO3HEHHbIE 3HAHHS 10 TEMe
BONpOCAa C CYIIECTBEHHbIMH omMOkaMu B ompeneneHusx. [IpucyrcrByror
(parMeHTapHOCTh, HEIOTHYHOCTh U310KEeHUsA. CTYACHT HE OCO3HAET CBSI3b IaHHOTO
IOHATHUS, TEOPUH, SIBICHUS C JAPYIMMU OOBEKTaMM IUCHMILIMHBL. OTCYTCTBYIOT
BBIBOJIbI, KOHKPETHM3alUsd M [OKa3aTeJIbHOCTb H3JI0KeHUsA. Peub HerpamorHas.
JlononHuTENbHBIE M YTOYHSIOIIWE BOIPOCHI IPENOJABaTENd HE MNPUBOIAT K
KOPPEKLUU OTBETA CTYIEHTA HE TOJILKO HAa IMIOCTABIICHHBIN BOIIPOC, HO U HA APYTHE
BOIPOCHI AMCIMUIIINHBL.

5-9

He IMOJIYYCHBI OTBCTHI 11O 0a30BBIM BOIIpOCaM JUCIUIUINHEI.

Pesynerupyromas onenka ompenensercs B cooTBeTcTBuu ¢ [lonoxenuem o
PEUTHUHIOBOM CUCTEME OLICHKU 3HAHUU CTYICHTOB.

TunoBple 3a1aHUS A NPAKTUYECKUX 3AHATHIA

Tema Nel. Marpunbl. Onepanun Hax matpunamu. Onpenenurenu. OdpaTnas
Matpuna. CucreMbl JMHENHBIX YPABHEHUH aJIredpanvyecKkux ypaBHeHU

1.HaiiTn JiMHeliHble KOMOMHAIIUM MATPHIL

2 -1 2
A-AE,A=|5 -3 3
-1 0 -2
2 -1 0 3 1 2
4A-53B,A=|3 4 -2),B=|-2 1 3
-3 1 5 0 2 -4
7T -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

OaJUIBHO-




2. Haiitu npousBenenne matpun AB u BA, ecjin oHM cylIeCTBYIOT

3 1 -7 9
-1 2 0 -10
\2 1 -5 5
/A1 111 7
3211 -3 -2
0122 6 23
\5 4 3 3 -1 12

1 2
-3 _4" 1 2 3

4 5 6|
T Ty 7 8 9
1y 3 2 -1
cosy sing -2 2 3
—sing cosy| 4 2 =3

5. HaiiTu panr MaTpuusl

Lt

1 1 3 -7 1
2 .11 6 -—4}.
-1 2 -1 -10 5

6.HaiiTu 00OpaTHyI0 MAaTpHILY

[S o
QO = b2
= Q2
— -



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

3 6
8 9

o B N T 2 B S )

7. UccnenoBath cUCTEMBbI JIMHEHHBIX YPABHEHHU, VI COBMECTHBIX CHCTeM HAalTH o01uee 1
OJIHO YACTHOE peLICHH S

T+ 23 =3,
1 —.’E2=—1.

Ty —x9 =1,
211?1 - 2:172 =2.

7.PemminTh cucTEMY JMHEHHBIX aJIre0pandyecKuX YpaBHEHHH UCIO0JIb3Ys (POPMYJIbI
Kpamepa

T — Ty =—4,
22, + 9 = —5.
2axr —3by = 0,
3oz — 6by = ab.

8. Pemuuthb cucreMy JIMHEHHBIX ajJredpanyeckux ypasHeHuii meroaom I'aycca

T — 220~ T3+ 3y = 5
4z + To+ 3+ 274 =13;
Ty +4xs + 323 + x4 = 21;
211 + 519 + 323 —4x4 = 3.

Tema 2. MHoxecTBa. HHCI0BbIE MOCTAEA0BATEIHLHOCTH.

1. HanmucaTth mocjie10BaTeJILHOCTH



n n _(=1)"n

1) z, = ;2,.?1:7 - ‘n — T 4 s
)i n+1 E n+1 ) @ n+1
4) 2y = 8 cos 'n.(rr/Q): 5) 2, = 2n + (—l)”;

n—+4 n

6) 2, =27 "acosnr.

1

1 1 )
Dy 5 5 @ B -

1 1 1 1
2)34’ 56 7 8 9 10 """

1 4 7 10 13 )
e i 1w o2 %o

3 7 11 15 19
4) gn B ﬁ| E! 17+
U U R T T

3° 9 Z7* BI* 243 TH/ "t

3. HaiiTu npeaes nmocjie10BaTeJJbHOCTH

1) lim /5n; 2) 1im )/n?; 3) lim Y/ 9n;
4) lim 3/ ; 5) lim %"

Tema3. ®yukuuu. lpexen pynkoun.

1. Haiitu o0aacThb onpenenenusi GyHKIuii

flz) =ctgz.

f(z) = arccos 3z.

flz)=vVz+5-+/-8—=.
f(&) = én=.
fl@)=+v1—12? -arctg%.

2. HaiiTn MHOkecTBa 3HaYeHNH QyHKUMIA.



flz) = 612_21_3-

f(z) =sinz - cosz.

3. BbIICHUTB KaKasi U3 CJIelYIOIUX (YHKIHI YeTHbIe, 2 KAKHe HeYeTHbIe

1) y(=) = 2,

2) y(o) = |z +1| - [z - 1]
3) (t) = |t - 2|
4)2(y)=ny3,

9 1@={7 iz
o r={  ™i>5

2
7) he) = S,

4. BBISCHUTBH KaKue U3 CJeAyIHX (yHKINi nepuogudecKue

1) y =In|z;
2) y = |cosz|;
3)y=10

— _ Sinbx _
Yy= cosdr — 2°

5. IMocTrpouth rpadpuku GyHKIUIA.

y=lnz?.
_z—2
V=243
Yy = cosecz.
y==1x- sinzx.

y=|z+1|+ ]z —2|

dz 4+ 5
Y=z 1

6. Kaxwue u3 caeayromux (pyHKuuii MOHOTOHHbIE WM OTPAHMYCHHBIE



2 y=+vz—2.

y=277
Iz y=1°—12.
y =
yz{_3 mpu ¢ < 0,
y:%’:ls x npux =0

7. BblYMCJIUTH Npeaesabl yHKuuin

lim 4z — 1.
2,5

,{i,%(zz + ;14— —3).

fm YZ1-2
>V Va2 + 63

y—1 \"/3} - ].
o7z 4+ 3 —1
zil’nolo 102 +z )

lim (va?+4- 10z).

8. Bbrumcaurts npeaesibl QyHKIuu

lim @7 +20-3° i Y -2 i I01-3%) | lim _©5—182 | lim(cos /5§ ).
Jx-4  J&F4-2
0

x—-3 x3 + 4x2 + 3x x—>16 x> x—2 sin ln(x — 1) x—0

( sin 2x YZ
lim ,
-0\ sin 3x )

Tema 4. IlpousBognas pyukuuu. JuddepenunpoBanue pa3jindHbIX BUI0B PyHKIMH.
IIpousBoanbie BeICIIUX NOPAAKOB. Iudpepennuan pynkunu. Uccaenosanue
byHkumii.

. Ucxons u3 onpenesieHusi npousBoaHoii, HaiiTu f (0).



( 3
| sin(xsin —),x # 0;
x

Jfx)=
0,x=0.
2. CocTaBUTH YPaBHEHHME HOPMAJIM M YPABHEHHE KACATEJbHOI K JaHHOH KPHBOIl B TOYKe

c adcumccoi x; .

y=x—-x,x,=-1

3. HaiiTu npou3BOIHYI0.

y=\/x—27. y=m3(1+cosx), y:arctgvl+x2 -1
2 1-3x* X
1 1 cos®20x
y=x+ = —In(1+¢*). y=cig(cos5)— —

40 sin40x

4. HaiiT npou3BOAHYIO 7 -0 NOPSJKA.
y=a™.
5.. Haiitu nudppepenuman dy .

y = xarcsin(1 lx)+ln‘x+ Vx* -1

, x>0.

6. BoruucauTb npudIMKeHHO ¢ moMombio 1uddepennuaa.
y=3x, x=17,76.

7. HaiiTu npeaenbl HCnoJb3ys npasuio Jlonurais

10

lim & —2z+1_
zol 0 4z + 3
lm £ =€
z—0 Sin2r

lim x - sin =.
=00

lim zlnctg z.
z—0

10.IIpoBecTH MOJIHOM HccIeA0BaHNe PYHKIMM U OCTPOUTH rpaduk GyHKIUN

—
__2a°
S
=g+ 1
y—a:-l—z.
_fa:+1!2



Tema S. Heonpenesiennblilt uHTerpan. MHTerpupoBanue panuoHajJIbHbIX,
HPPANMOHAJILHBIX TPUTOHOMETPUYECKUX PYHKIUIA.

1. Haiit uHTErpaibl NCIOJIB3YSl COOTBETCTBYIOILYIO IIOJICTAHOBKY

fcos(ﬁm + 1)dz.

e

cos™ T
f 2Pdy
Vet + 7
f (2z + 3)dx
(z° + 3z - 1)*
[ 7Y dg
=
/' In 5z dx
rat
2. Haiitu uHTErpasl, MpeaBapUTEILHO IPEOOPa30BaB MOABIHTETPATTEHOE BHIPAYKEHNE
f T2+2 4,
2+ 10

r+8
/z2+3dx

[wrnE=n

3. HaiiTu unTerpansl, HCNOAb3ysl METOA HHTErPUPOBAHUS 10 YACTAM
f zlnzdz.

fx - sh 5z dzx. f(?a: + 3) - cos x d.

f z?Inz dzx. f g:_cosg_w

s T

fISEm dz. /(;;2 ~ 4z + 1)e* dz.

4. HaiiTu uHTETpAIBI
[
324
2

Tema 6. OnpeneneHHbI HHTErPaJ

1. Bprauciauth



g 2

/ 2% . 5% dg.
2

0
1

(%]

8

1
0/%__—42 dz.
j Vér — 2dz.

2. HaliTu uHTErpasbl, HCIOJIb3Ysl METOJ UHTETPUPOBAHUS 10 YACTIM

2 'y
0
f re? do. f In(z? + 4) dz. f z cos? z dz.
A o B
0 1
F 1n® f 922 In(x + 2) dz 242
/' nm T dr. . [:u 3* dz.
-1
: 0

3.BeruucnuTh miomany Gpuryp, orpaHUueHHBIX JTUHUSAMHI

y=—z%, y=—9z.
y =arccosg, x=—-1,z=0,y=0.

y=tg2.7:,a:=%,y=0.

Tema 7. InddepennuanbHbie ypaBHeHU S

1. ITponHTeTpHpyiiTe TU(GepeHIHaTbHbIE YPAaBHEHUS C pa3IeIIIOMIIMUCS IepeMeHHBIMH. Ecin naHbl HagapHBIe
YCIIOBHSA, HAMJUTE YaCTHBIE PEIICHHS:

y'e® = 2y. (22 + 2)y' =2y + 1.
y'vat+at=y. (1+ 22y + 1442 =0.

2.Pemuth muddepeHimanbHbie ypaBHEHUS

yy' =2y —x

ds s

dt ¢ 3'2
2 e~ "

Y+ =




IIpumepHbIe 3a1aHus 1)1 KOHTPOJBbHBIX PadoT

KonTposbnas padora Nel.

AHaJIMTHYeCKasi TeoMeTpPHs.
Bapwuanr 1.

1. JIms mpssMol Ha TUTOCKOCTH, 3aJaHHOW OOIIMM ypaBHEHHUEM, BBIHCATh 3HAYCHUE
yrioBoro koddgduuuenta. CocTaBUTh ypaBHEHHE MPSMOMA, MapajuIeIbHON JaHHON HIPOXOsIeit
yepe3 Touky A. Halith yrmoBodt Ko3hOHUIMEHT TPSAMBIX, TEPNCHANKYISIPHBIX TaHHOW, H
COCTaBUTb ypPaBHEHHUE MNPAMOU, NEPHEHAMKYJIPHON NAHHOW M IPOXOIAIIEH 4Yepe3 TO4Ky B.
3anucaTh ypaBHeHHE npsimoii (AB):

4x -2y —5=0, A(1;-2), B(3;7)

2. JlaHbI BEpIIMHBI TPEYTOJbHUKA C KOOPAUHATAMU:

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

Haiitu ypaBHEHUsI BBICOTBI M MEAMAHBI ATOTO TPEYTOJILHUKA.
3. Jns npsAMbIX:

x=2y+5=0mu

Sx=3y+1=0

ONPEJIETUTh UX B3aUMHOE PACIIOIOKEHHUE.

KonTposbnasi pabora Ne2.

JJieMeHTBhI JIMHEHHOH aJredpbl.

Bapwuanr 1.

1. BerurcnuTh onpeaennuTeNb:

—_ = = =
—_ = O =
—_— O =
O = =

2. Pemuth cucteMy ypaBHeHuit metoaoM Kpamepa, ["aycca u MaTprU4HBIM METOAOM:

2)61 — Xy —X3 =4
3)61 +4.X2 —2X3 =11
3)(?1 —2X2 +4X3 =11

KonTpoabsHnas padora Ne3.



BBenenue B aHaIn3.

Bapuanr 1.

, 2 3
Aol lim 7 =57

x>0 2x — arctg3x

COSZX
M2 lim 2 1,

+,F Insinx

. A1+ 2x -3
MNe3. lim —— =%
x—4 Jx =2

(3 —2x—1)(x +1)

Ne4. lim
-1 x* +4x% -5
KonTpoabHas pabora Ne4.
JAudpepennuaibHoe HCYHCTCHHE.
Bapuanr 1.

BpruucnuTs npon3BoIHYIO
2
Nel. y=

X

Ne2. y=logs(In* x).

Ne3. y =(cos x)e4 :
Ned. y = arctg(* x +2).

Ne5. y=x- gieos’x



KonTpoubnasi paGora NeS.

NHTerpanbHOE HCUUCIICHUE.

Bapuanr 1.
Haiitu naTErpast:

1+1n(x—1) ,

dx . 2. Jx arctgx dx .
x—1

x> +1 x> +6x2 +13x+9

3. dx . 4.
J-x2—x f (x+1)(x +2)

dx.

5x —x3 +4x* +8
;|

X -8

11. Beruucnuts mioniaas GUrypsl, orpaHUYeHHOM JIMHUSAMY, 3aJaHHBIMU YPaBHEHUSAMHU:

x=+e’ -1, x=0, y=In2.



Cnncok TeM AJis1 TBOpPUYECKHUX pedepaTos:

. Marematuueckue Cy AeHUsI 1 YMO3AKITIOUCHUSI.
. 'eomerpus Jlo6aueBckoro.

. Ucropus maTeMaTHKH.

. 3ameyaTelibHbIe KPUBBIE B MAaTEMaTHKE.

. Marematuku smoxu Bo3poxaenus.

. O HEOOBIYHOCTH TyTEH Pa3BUTHS MAaTEMATHKHU.

. Maremaruka 16 Beka: JIFOJU U OTKPBITHUA.

. 30JI0TO€ CEYECHUE B IPUPOJIE U UCKYCCTBE.

O 00 3 O W ~r W N =

. Benukue 3aaun IpeBHOCTH.

Meroanyeckue peKOMeHAAlUH 110 HAMCAHUIO pedepaToB.

Pedpepar — mnmcemeHHass pabora 1O ONpEACTICHHOM HAay4dHOW MpodiieMe, KpaTKoe
W3JI0KEHUE COJIEP KaHMsI HAYYHOTO TPYJla WM HaydyHOU mpoOiembl. OH SBISIETCS JICHCTBEHHOM
(dopMOii CaMOCTOSITEILHOTO HCCIIEOBAHUS HAYYHBIX MPOOJIEM HAa OCHOBE M3YUEHHs TEKCTOB,
CIENUAILHON JIMTEpaTyphl, a TaK)Ke€ Ha OCHOBE JIMYHBIX HAOJIOEHWN, HWCCIEAOBaHUN U
IpaKkTU4YecKoro ombiTa. Pedepar momoraer BeIpabOTaTh HABBIKM M MPUEMBI CAMOCTOSTEIBHOTO
HAyYyHOTO TIOWCKAa, TPaMOTHOTO M JIOTMUECKOTO W3JIOKEHHUS U30paHHOM mpobiemMbl U
CHOCOOCTBYET NMPHOOILEHUIO CTYICHTOB K HAYYHOH JESTETbHOCTH.

[TocnenoBaTenbHOCTb PAOOTHI:

1. Br16op TeMbl uccnenoBanus. Tema pedepara BEIOMpAETCsS CTYJEHTOM Ha OCHOBE
€ro Hay4HOro uHTepeca. Takke moMOIIs B BBIOOPE TEMBI MOXKET OKa3aTh MPETNoJaBaTelb.

2. [InaHnupoBaHue wuccienoBaHus. BKIOYaeT COCTaBJICeHHE KaJeHAApHOTO IUIaHa
HAyyHOTO MHCCIEAOBaHMS M IUlaHa mpexanosnaraemMoro pedepara. Kanengapublii 1uian
UCCIICIOBAaHMs BKJIIOYAET CIEAYIOIIME 3JEMEHTHL: BbIOOp M (HOpMyIHpOBaHHE MPOOIEMBI,
pa3paboTKa IJlaHAa WCCIEAOBAHHUS W TPEABAPUTEIBHOrO TuIaHa pedepara; cOOp M U3yUCHHUE
MCXOJHOTO MaTepHaa, MOUCK JIUTEPaTypsl; aHAIN3 COOPaHHOTO MaTepHhaia, TeOpeTHYecKaspa3padboTKa
MpOoOJIEMBI;, COOOIIEHNE O TIPEIBAPUTEIBHBIX pe3yibTaTaX HMCCICAOBAHHS; JHTEpaTypHOEe odopMIICHHE
HCCIIEI0BATENbCKOM Mpo0aeMbl; 00CyXIeHHe padoThl (Ha CEeMUHAPEH T. 11.).

[Tnan pedepara xapakTepu3yeT €ro cojaepkanue u CTpykTypy. OH JOJKEeH BKJIIOYATh B
ce0si: BBeJCHHUE, I7I€ OOOCHOBBIBACTCA AKTYaJIbHOCTH IMPOOJIEMBI, CTaBATCS LENb U 3a/Ja4d
HCCJIETOBaHMsI; OCHOBHASI YaCTh, B KOTOPOW PACKPBIBAETCS COIepKaHUe MPOOIEMBbI;3aKII0UeHHE,
r7ie 0000IAOTCs BHIBOIBI IO TEME U TAIOTCS MPAKTHYECKUE PEKOMEHIAIUH.

3. [Touck m wm3ydeHue nutepaTyphl. JJis BBISIBICHUS HEOOXOIUMOW JIUTEPATYPHI
ciefyeT oOpaTuThest B OMOIMOTEKY WM K npenoaasatento. [lonoOpanHyto auTeparypy cieayer
3a¢ukcupoBath corsacHo ['OCT mo 6ubimorpadguiaeckoMy OmMCaHUIO TPOU3BEICHNUN ITEUaTH.

st pa3paboTku pedepaTa 10CTaTOYHO U3yueHHE 4-5 BaKHEHIIUX cTaTel 1o u30paHHOM
npobneme. [lpu wu3ydeHuUn JnwMTEepaTypbl HEOOXOAUMO BBIOMpaTh MaTepual, HE TOJIBKO
MOITBEP K TAIOIIUH MMO3UIIMIO aBTOpa pedepaTta, HO M MaTepHaIl JJIsi TOJIEMUKH.

4.00pabdoTka marepuana. Ilpu oOpaboTKe TOJYYEHHOTO MaTepHaia aBTOp JOJKEH:
CUCTEeMATHU3UPOBATh €ro IO pa3jeliaM; BBIABUHYTH W 0O0OCHOBATh CBOW THIIOTE3bI; OMPEICIUTh
CBOIO MO3UIIMIO, TOUKY 3PEHHUS 110 paccMaTpuBaeMoi mpobiieMe; yTOUYHUTh 00bEM U CoJIepiKaHue
MOHSITHI, KOTOPBIMU TPHUXOAUTCS OIEPUPOBATH NpHU pa3pabOTKe TeMbl; CPOPMYyITUPOBATH
onpefeNieHuss ¥  OCHOBHBIE BBIBOJBI, XapaKTEPHU3YIOUIME Ppe3ylbTaThl MCCIEIOBAHUS;
OKOHYATEIIbHO YTOUYHUTH CTPYKTYpY pedepara.

5. Odopmnenne pedepara. Ilpu odopmienun pedepata  peKOMEHIyETCS
MPUICPKUBATBCS cleAyomux npaBmwi: ClieqyeT mucaTth JHIIb TO, YeM aBTOP XOYET BBIPA3UTh
CYILIHOCTh MpoO0JeMbl, ee JIoTuKy; [lucaTe cTporo mocieaoBaTenbHO, JOTMYHO, JOKA3aTeIbHO
(mo cxeme: Te3uc — obocHOBaHUE — BbIBOA); [Iucartp sipko, 00paszHoO, )KMBO, HE TOJILKO BCKPBIBas
UCTUHY, HO U OTpa)kas CBOIO MO3UIUIO, IponaraHaupys NoJyuyeHHble pe3ynbTarhl; [lucarhb



OCMBICIIEHHO, COOMIofasi TpaBWja TpaMMaTUKH, HE 3JI0yHoTpeOssii  HayKooOpa3HBIMU
BBIPAKCHHSIMH.

Pecdepar BbinoaHseTCSI B COOTBETCTBUU C TPEOOBAaHUSAMU CTAaHAAPTOB, pa3paOOTaHHBIX [T
JAHHOTO BUAA JTOKyMEHTOB. PaboTa mokHa OBITH BBIONIHEHA HA Oenol OymarecTaHIapTHOTO
mucta A4. Tekcr moipkeH OBITH OTHEYaTaH Ha KOMITBIOTEPE B TEKCTOBOM penakTope Microsoft
Word u oTBeuaTh CleAyIOMUM TPEeOOBAHHSIM: MapaMEeTpPhl MOJEeH CTPaHWIl JOJIKHBI OBITH B
npejaenax: BepxHee u HikHee — o 20 Mm, ripaBoe — 10 mm, neBoe — 30 mm, mipudt — Times New
Roman, pazmep mpugra — 14, MEKCTpOUHBINH HHTEPBAT — IOTYTOPHBIN. JIeHTa MpuHTEpa — TOIBKO
yépHoro 1Bera. Hymeparmus crpanuil B pedepare mopKHA ObITH CKBO3HOM, HAUMHAS C TPEThEH
ctpanuiibl. Homep mpocrasisiercs apabckumu nudpaMu BBEpXy Kax 10l CTpaHUIIBI CIIPaBa.

[Ipu u3noxkeHun Matepuana HeoOX0UMO MPHUIEPKUBATHCS TPUHSITOTO IJIaHa.

bubnmorpaduueckuii CHMCOK COCTABISETCS HA OCHOBE HCTOYHHKOB, KOTOpBIE OBLIN
IPOCMOTPEHBl U M3YyY€Hbl CTYJEHTOM IpHU HamucaHuu pedepata. J[aHHBIM CHOHCOK OTpakaer
CaMOCTOSITENILHYIO TBOPUYECKYIO paboOTy CTYyAEHTa, YTO IMO3BOJSIET CYIUTh O CTEIEHU €ro
MOJATOTOBKM M YINIYOJIEHWH B BbIOpaHHYIO TeMmaTuKy. Bcsi ucmonib30BaHHas IMTeparypa
pasMeniaeTcs B CIEAYIOIIEM MOPSJIKE: 3aKOHOIATEIbHBIC aKThI, TOCTAHOBJICHHSI, HOPMATUBHBIE
JOKYMEHTBI; BCsl yueOHas IuTeparypa B al(aBUTHOM MOPSAKE, 3aTEM CPEICTBA MEPUOIUYECKOM
nevaty B a(aBUTHOM MOPSAKE; UCTOYHUKHU U3 ceTh HTepHeT.

@oHJ THNOBLIX TECTOBLIX 3aJaHUI

1. Mampuywt u onpederumenu



(2 -1 1\

Jlana Matpuma A= | 3
12 -

HpI/I KakoOM 3HAYCHHHM O 3HAYCHHUEC OPCACIUTECIIA

HpI/I KaKOM 3HAQ4YCHHMHU Ol 3HAYCHHUEC ONIPCACITUTCIIA

(3 -1 o)

JlaHbl MaTpHIlbI A=| -2 1 -1 |

Lo 2 —14

C=A+B paBeHn

S = b

1 0 |. TormasnemenT ¢, Marpunsl C =34 paBen

1
2| paBHO -2
o 0
I 1
paBHO 1
o 1

(211)

u B=| 4 1 0 k Torma nieMmeHTt

|5 2 _14

OnpeeauTenb MaTPHIIbI Ll

€23 MATPHUILIBI



0 O |paBen
2 -1



31 1

Jana matpunia A= (4 1 0 ).Torz[a 3IIEMEHT ¢ ,TPAHCIIOHUPOBAHHOI MaTpuLbl A’ paBeH

5 2 -1

— o N

2. Ananumuueckasn zeomempus

Touku A(2, 4), B(-3, 7) u C(-6, 6) — Tpu BepuuHbI napajienorpamMmma, npudem A u C —
MIPOTUBOIIOJI0KHBIE BEpIIMHBI. HaliTh yeTBepTyI0 BepIInHY?

(1, 3);

('19 '3)9
(_17 3)3
(-1, 5).

Han tpeyronsHuk ¢ BepmmHamu A(-2, 4), B(-6, 8), C(5, -6). Haiitu momaas 3Toro
TPEyroJIbHUKA.

Otpe3ok ¢ konnamu A(1, -5) u B(4, 3) pa3nenen Ha Tpu paBHble yacTu. HaliTi KooparHATHI
TOYEK JICIICHHUS.

7\( \

LJH



2

-1

\7
3L 3)

Hansl Bepmuast A(2, 1), B(-2, -2), C(-8, 6) Tpeyronsauka ABC. Haiitu qyiMHy BBICOTHI,
OIIYILIEHHOM U3 BEpLIUHEI B.

J5
35 ;
Z\B_;
2.45.

(5

OnpenennuTs pacCTOSTHUE MEX Y TOUKAMHU A(\/E, - \/l), B(2

J; 0).

4,
2;
3;
5
CocTtaBUT ypaBHEHHUE MPSIMOH, OTCEKAIOLIEeH Ha OCH OpAMHAT OTpe30K b=1 u oOpasyromieii ¢
ITOJIOXKUTCIIbHBIM HaHpaBJ'IeHI/IeM ocu a6CHI/ICC yFOJI o = Z_TE .
3

y=—Bx+1;
y =3x +1;
yz—\/gx—l
yz—\/§x+2

Hamucatp ypaBHeHUe ipsmMoii, mpoxosiieit uepes Touku A(0;2) u B(2;4).
x+—+2=0;
-x +y+2=0;
x—y +5=0;
x —y+2=0.

Hamnucatp ypaBHEHUE 2JUTHIICA C TIONYOCSIMH a=2 1 b=3.

XY o=
9
x—+£=1,

2 9
ﬁ+£=1,
3

X y2






2 2 o
Hano ypapuenue smumnca * V. _ 1. Haiiti koopauHaThI ¢dokycoB.
25 16

Fi(=3,0). £, (3,0);
Fi(=8,0), p, (3, 0);
Fi(=5,0), p, (5, 0)
Fi(=4,0), F(4,0).

5. Oynkyuu

x*+4
P I

HaiiTi o6nmacts onpenenenus GyHKuu f(x) =

(— o0, —l)u (—1, +oo);
(— o0, —2)U (—1, +oo);
(— 0, —l)u (0, +oo);
(—oo, —l)u(l, +oo).

Haiitu o6macth onpenenenus yukiuu [ (x) = logs (—x).

(-2,0).;
(— o, 4).;
(-,0).;
(— o0, l).

Haiiti 06macts onpenenenns Gynkunn f(x) = x> —7x+6 .

(= o0, 17UI[5, + ).
(= o0, 17U[6, + ). ;
(= o0, 0] U6, +0). ;
(=1, 17U6, + o).

Jns pyHkmun (t) = Vft+5 HaWlTH: q)(—l), (p|[i\|, q)(2t —1).

\ )

1; 1,6; 2074
(2t -1y




21, — .
2t —1)
2; 1,6,  2(—4

(21‘—1)2 ’

V2t +4

2; 1,6, ——.
2t 1)

TunoBble KOHTPOJIbHbIE 32aHNS IJIA CAMOCTOATEIbLHON padoThI CTY/IEHTOB

KonTpoabsnas padora Nel.

AHanuTHYeCcKasl TeOMeTpHs.

Bapuanr 1.

1. JIms mpsiMod Ha TUIOCKOCTH, 3aJIaHHOW OOIIMM ypaBHEHHEM, BBINIMCATh 3HAYEHUE
yrioBoro ko3¢ dunuenta. CocTaBuTh ypaBHEHHE NPSIMOM, TapaJIJIeTbHON JAaHHON U MPOXOASIIEH
yepe3 Touky A. Haiitu yrioBoit kod(pGUIHMEHT NPSAMBIX, NEPHEHAUKYISIPHBIX TaHHOW, M
COCTaBUTb ypPaBHECHHUE INPSAMOM, NEPIECHAMKYJIIPHON NAHHOW U NPOXOIAIIEH 4Yepe3 TOuKy B.
3anucaTh ypaBHeHHE npsimoii (AB):

4x =2y —=5=0, A(1;-2), B(3,;7)

2. JlaHbl BEpIIMHBI TPEYTOJIBHUKA C KOOPAUHATAMM:

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

HaiiTu ypaBHEHMS BBICOTHI U MEMaHbI 3TOT0 TPEYTOJbHUKA.

3. Jns npsAMbIX:

x=2y+5=0m

Sx-3y+1=0

OINPEAEINThb UX B3aUMHOE PacIOJIOKEHUE.

Bapuanr 2.

1. JIms mpsmMol Ha TUIOCKOCTH, 3aJaHHON OOIMM YpaBHEHHEM, BBIMHCATh 3HAYCHHUE
yrioBoro ko3¢ dunuenta. CocTaBUTh ypaBHEHHE MPSIMOiA, MapauIeIbHON JaHHOW U MPOXOIsIIeh
yepe3 Touky A. Haiith yrioBod kKodhPUIIMEHT NpsSMBIX, NEPHEHAUKYISIPHBIX TaHHOH, W
COCTaBUTb YpPaBHCHHUE MNPAMOW, NEPHEHAUKYJISIPHOM NAHHOM M IIPOXOMSIIEH dYepe3 Touky B.
3anucaTh ypaBHeHHE Tpsimoii (AB):

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

2. JlaHbl BEPIIMHBI TPEYTOJIbHUKA C KOOPAMHATAMHU:

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

HaiiTu ypaBHEHMS BBICOTHI U MEMaHbl 3TOT0 TPEYTOJIbHUKA.

3. Jns npsAMbIX:

2x+3y+3=0 151

2x—1y+0=0

OIPEAEINTh UX B3aUMHOE PaCIOJIOKEHUE.

KonTpoabHasi padora Ne2.
DJieMeHTbI JIMHEHHOH aJIredpbl.
Bapuanr 1.
1. Berunicinuth onpeaenuTeNb:



1 1
0 1|
1 1/

—_ = = =

1
1
0
1 10

2. Pemuth cucteMy ypaBHeHuit metoaoM Kpamepa, ["aycca u MaTprU4HBIM METOAOM:

2)61 — Xy —X3 =4
3)61 +4.X2 —2)(?3 =11

{3x1 —2x2 +4X3 =11
Bapuanr 2.
1. Beluncnuth onpenesnnTenb:

12 3
10 34

)

-:10-2°0
-2 30

2. Pents cucreMy ypaBHeHMI MeTozioM Kpamepa, ['aycca u MaTpUuHBIM METOIOM:
[ 2X1 + Xy — X3 =5

X1 +2.X2 —2.X3 =4

[—2x1 +x) +x3=-3
KonTpoabHas pabora Ne3.

BBeaeHnue B aHAIN3.
Bapuanr 1.

72x _ 53x

MNel. lim :
x>0 2x — arctg3x

COSZX
M2 lim 2 1
™ Insin x
2
</ -3
Ne3. lim YL+ 2x 72
x—4 x-=2

(3 —2x-1)(x+1)

X

Ne4. lim
-1 x* +4x? =5

Bapuanr 2.
(x? +3x +2)?
Mo lim .
x—>—1x3 + sz -x—-2

M2 lim Y

132 1

o3, lim 1+ cos3x'

x> gin 2 7x
. 3x _ 2x
Ne4. lim € €




x—0 2arcsin x —sin x



KonTpoabHas pabora Ne4.
JuddepeHnnanbHOe HCUHUCITCHUE.

Bapuanr 1.

Buruucaume npoussoomnyro
2
Mel. y= —
x

MNe2. y=logs(In* x).

Ne3. y =(cos x)e4 :
Ned. y = arctg(* x + 2).

Ne5. y = x 33057

2 +arcsin x - x2

NoG. v =
g 1+ x3

Bapuanr 2.
Boviuucaums npousgoouyio

Mel. y = ctg’x - arctg’x.
cos2x + x
Ne2. y=
3x

M3,y = (In 3x)mesinx,
Ned. y=Rx++/x° +1.
Nos. y= 4—55in3x'

Ne6. y =tg5x - (1 + arcsin x).

KonTposbHnas padora NeS.
Hccaenosanue GyHKuuu.

UccnenoBars pyHKIUIO Y = f (x)

[TocTpouTts cxemaTHueckuil rpaduk GyHKINU.



Bapuanr 1.
B ‘x + 5‘ 5

x+5 X

Bapuanr 2.



Bl

x—-5 X

Bapmuanr 1.
Haritu nuaTerpaisl;

1+ In(x 1)

-1
x+1

dx.

5x% —x% +4x% +8

2
cos” x
dx .

sin® x

9. jsin2 xcos* xdx.

KonTtpouabsnas pa6ora Ne6.
HNHTerpajpbHoOe HCUKCIEHHE.

2. J‘xzarctgx dx .

X +6x2 +13x+9

4. dx .
f (x+1)(x+2)3
6 | dx .
xvx? +x-1
S'I sin’ x e
4 +cosx

10. jcos2 xsin? xdx.

11. BeraucnuTs miomaas GUrypsl, orpaHUYeHHOMN JIMHUSAME, 3aJaHHBIMU YPaBHEHUSAMMU:

x=+e’ -1, x=0, y=In2.

Bapuanr 2

Haiitu naTerpas:
j 4arctgx — x dx.
1+ x2
Tx +12

'[(x 1)(3x-|—1)

—5x+9

> I( 4x+13)(x+1)

2. j(4 ~3x)e > dx.

11. Beruncnauts miomaab GUrypsl, OrpaHUYeHHON TUHUSIMHU, 33/1aHHBIMU YPaBHEHUSIMU:

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



9. YuyeOHO-MeTOoAMUYeCKOe U MHPOPMAIIMOHHOE O0ecnieYeHne TUCHMILINHBI (MOIYJIs1)

CnucoK peKOMeH1yeMOM JINTepaTypbl

@) OCHO6HaA Tumepamypa
Bricmas matematuka it skonomuctoB : yueonnk / H.II. Kpemep, B.A. Ilyrko, U.M. Tpumun, M.H.
@®punman ; pen. H.III. Kpemep. — 3-e uzn. — Mocksa : FOuuth, 2015. —482c. : rpad. — (30510T0# HoHI pocCHIICKIX
yueOHuKOB). — Pexxum poctyna: mo moxamucke. —URL: https://biblioclub.ru/index.php?page=book&id=114541
(mara obpamenus: 29.11.2020). — ISBN 978-5-238-00991-9. — TekcT : 31eKTpOHHBIH.
1. Bypos, A.H. JIuneiinas anreOpa u aHaTuTHYECKasi reoMeTpus: yueOHoe rocodue : [16+]
/ A.H. bypos, D.I'. Cocuuna. — HoBocubupck: HoBocuOupckuii rocy1apcTBeHHbIN TEXHUYECKUI

yauBepcurer, 2012. - 186 c¢. — Pexum gpocryna: mno mnomgnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=228751 (mata obpamenus: 29.11.2020). — Tekcr:
AJIEKTPOHHBIN.

2. AHanuTHdecKas reoMeTpHs 1 JInHeiHas anredpa : yueOHO-MeToIM4ecKoe ocodue
/ coct. A.B. Mengenes. — Kemeposo : KemepoBckuii rocygapcTBeHHbIN yHUBepcuTeT, 2012. —
111 C. - Pexum JOCTYyIIA: o IIOATIUCKE. — URL:
https://biblioclub.ru/index.php?page=book&id=232773 (nata obpamenus: 29.11.2020). — Tekcr :
AJIEKTPOHHBIN.

3. Yeronuu, A.Jl. Jluneiinas anrebpa W aHajdWTH4YeCKas TEOMETpHUs : ydeOHOe
nocobue / A.Il. Yeronun ; FOxwubIil (enepanbubiii yuuepcureT. — PoctoB-Ha-Jlony : FOxHBII
dbenepanbubii yausepcurer, 2015. — 149 c¢. — Pexum npocryma: mo moamucke. — URL:

https://biblioclub.ru/index.php?page=book&id=445132 (mara oOpamenus: 29.11.2020). -
bubnuorp. B kH. — [ISBN 978-5-9275-1728-2. — TeKcT : 37€KTPOHHBIH.

4. DKOHOMHKO-MaTeMaTHIECKHNE METO/Ibl U TIPUKJIAAHBIC MOCIH : YdeOHOEe mocodue
/ B.B. ®enocees, A.H. Tapmarm, 1.B. Opnosa, B.A. ITonoBaukos ; mox pen. B.B. ®dexgoceesa. —
2-e u3n., nepepad. u gomn. — Mocksa : FOuutn, 2015. — 302 c. — PexxuMm goctymna: mo noamnucke. —
URL: https://biblioclub.ru/index.php?page=book&id=114535 (mara obpamenus: 29.11.2020). —
bubnuorp. B kH. — ISBN 5-238-00819-8. — TekcT : 37E€KTPOHHBIHA.

0) OonoanumenvHas 1umepamypa

5. Matematnueckas sHuuknoneaus. / M. M3a. "Oumuknonenus”, 1977- 85 r.

6. CrnoBapsb roHOTO Maremaruka. / M. [legaroruka, 1989 r.

7. [lankua A. C. 3amaun 1o BBICHIEH MaTEeMaTHKE, TEOPUU BEPOSITHOCTEH,
MaTE€MaTU4YeCKON CTaTUCTHUKE, MaT. IPOrPaMMHUPOBAHUIO C pelleHusMu. — M.: Beicmas mkona,

2005.

8. Hynasa A.A., lynapenko B.A. Anre6pa u reometpus. / Munck, 1989 r.

0. AbGpamoBury M., Cturan M. CnpaBoYHHK 1O CHEHHAIBHBIM (QYHKIHIM C
dopmymnamu, rpadukamMu 1 MaTeMaTudeckuMu Tadnmunamu. 1979.

10. Jluxoneror B.II1., MankeBuu WM.I1. PykoBOJICTBO K pEIICHUIO 3aJad IO BBICIICH
MareMatuke. / Muuck, 1969 r.

11. Jemunosuu b. I1., Kynpssue B. A. Kparkuii kypc BbICIIel MateMaTuk. — M.:
Actpens, 2007.

12.  Munopckuii B.I1. CoopHuk 3a1a4 1o Beiciiei marematuke. M.: Hayka, 2008.

13. OO0mwmit Kypc BhICIIEH MaTeMaTUKH 11t 3koHOMHCTOB. [lox pen. B.M. Epmakosa.
M.: UH®PA-M. 2008.

14. [[lunaueB B.C. Beicmias matemaruka. M3manue mectoe. M.: Beicmas mikona,
2006.

15. [Mucemennsiit . T. KoHcnekT nekuuu no Beiciied maremaTtuke. — M.: Alipuc-
npecc, 2007

B) DJIEKTPOHHBbIE OHOIMOTEUHBIE CUCTEMbI, ¢ KoTopeiMu y COI'Y
uMeeTcs ISHCTBYIOIMIA TOTOBOP, COBpEMEHHbIE IpodeccuOHaNbHbIE 0a3bl,
UH(POPMAIIMOHHbIE

CRpa6eovdHbIE CUCHIEMDBL:


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

IIporpammHubie obecniedeHusi, 00ecneYnBAIOLIME PeaTu3anuiio 00pa3oBaTeIbHbIX NPOrPaMM
®PI'BOY BO «CeBepo-OceTruncknii rocyrapcrseHHblii yausepeurer uMeHu Kocra JleBanoBuya

Xeraryposa»
Ne n/m HaumeHoBaHue Ne noroBopa(;iuieH3ust)

1. | Windows 7 Professional Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
2. | OfficeStandard 2016 Ne 4100072800 Maicrasoft Products (MPSA) ot 04.2016r
3. | Cucrema tectupoBanus SunravWEBClass Ne468 ot 03.12.2013 UII Cynrarynun P.T.(6eccpouno)
4 AmnTHBHpYCcHOE nporpammHoe oOecriedenne | Nel 7E0-180222-130819-587-185 ot 26.02. 2018 mo

" | KasperksyTotalSecurity 14.03.2019r
5 Cucrema MoucKka TeKCTOBBIX 3aMMCTBOBaHUN | Ne795 ot 26.12.2018 (meiictBurenen no 30.12.2019r) ¢

" | «Anrumiaruat.BY3» 3A0 «Antu-Ilnaruary

JIeKTPOHHBbIE pecypchbl, 00ecneYnBaloIIie peajn3anuio 00pa3oBaTebHbIX IPOrPaMm
®PI'BOY BO «CeBepo-OceTuHcknii rocyrapcrseHHblii yausepcurer uMeHu Kocra JleBanoBuya
Xeraryposa»

1. OBC «YnuBepcurerckas ouommoreka ONLINE» (https://biblioclub.ru/)
2. OBC «KoncynbranT cryaeHTa» CryneHdyeckas 3JIeKTpoHHast OUOIMOTEKa 110 MEJUIIMHCKOMY H

¢dapmarieBTHYECKOMY 00pa30BaHMIO, a TAKXKe 110 €CTECTBEHHBIM M TOYHBIM HayKaM B IIEJIOM
(http://www.studentlibrary.ru/)

3. DBC «Opaiit» — oOpa3oBarenbHas cpefa, BKIIOYAIONIAs BUPTYAJIbHBIM YUTAIBHBIA 3
y4eOHUKOB U Y4eOHBIX TOCOOUI OT aBTOPOB U3 BeAYIIHUX By30B Poccuu 1o BceM HampaBlIeHUAM
u crrerransHOoCcTIM (https://www.biblio-online.ru/)



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

10. MaTepuajbHO-TeXHHYECKOE o0ecnevyeHne JUCIUIIMHBI (MOYJIs1)
B o0pasoBarenbHOM mporecce UCTIONIb3YIOTCS:

e CTaHJapTHHIC y4yeOHBbIC ayIUTOPHH JJISI IPOBEACHUS MPAKTUYECKUX (CEMUHAPCKHX )H JIEKIMOHHBIX
3aHSTHUNA, TPYNIIOBBIX U UHIUBUIYATbHBIX KOHCYJIBTAIMM, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOUHON
aTTeCTalli{, OCHAIICHHBIC CTaHJAPTHBIM HaOOpoM yuyeOHOW wmebenu, y4eOHOHW JTOCKOH U
CTAallMOHAPHBIM WM TEPEHOCHBIM  KOMIUIEKCOM  MYJIbTUMEIUNWHOTO  IMPE3EHTALMOHHOIO
00opynOBaHUS;

® KOMIIBIOTEPHBIH KJacc C BO3MOXKHOCTBIO MOAKIIOUEHUS K ceTH «l/HTepHeT» u obecrneueHuem
JIOCTYTIa B AIEKTPOHHYIO MHPOPMAIIMIOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA;

e METOAWYECKUN, HAIVIIAHBIA M pa3laTO4YHbId Marepuan i OpraHu3alMd TPYINIOBOM H
MHIMBUYAIbHOM paboThl 0O0ydaroummxcss Ha Ja0OpaTOPHBIX 3aHATUAX(MUKPOCKOMBI, HaOOp
npenaparoB, Ta0IHIBl U MUKpodoToTrpadun).



	1. Структура и общая трудоемкость дисциплины
	3. Место дисциплины в структуре ОПОП бакалавриата
	уметь:
	Владеть:

	4. Требования к результатам освоения дисциплины
	5. Содержание и учебно-методическая карта дисциплины (ОФО)
	5. Образовательные технологии
	Примечания
	6. Учебно-методическое обеспечение самостоятельной работы.
	7. Оценочные средства для текущего контроля успеваемости, рубежной аттестации и промежуточной аттестации по итогам освоения
	Билет №3
	Билет №4
	Оценивание устного ответа студента на зачете/экзамене
	1. Найти линейные комбинации матриц
	3. Привести к ступенчатому виду матрицы
	5. Найти ранг матрицы
	7. Исследовать системы линейных уравнений, для совместных систем найти общее и одно частное решения
	8. Решить систему линейных алгебраических уравнений методом Гаусса
	1. Написать последовательности
	3. Найти предел последовательности
	1. Найти область определения функций
	3. Выяснить какая из следующих функций четные, а какие нечетные
	5. Построить графики функций.
	7. Вычислить пределы функций
	Тема 4. Производная функции. Дифференцирование различных видов функции.
	1. Исходя из определения производной, найти f ' (0) .
	2. Составить уравнение нормали и уравнение касательной к данной кривой в точке
	3. Найти производную.
	5.. Найти дифференциал dy .
	6. Вычислить приближенно с помощью дифференциала.
	7. Найти пределы используя правило Лопиталя
	Тема 5. Неопределенный интеграл. Интегрирование рациональных, иррациональных тригонометрических функций.
	Тема 6. Определенный интеграл
	Тема 7. Дифференциальные уравнения
	Примерные задания для контрольных работ
	Вариант 1.
	Контрольная работа №2.
	Вариант 1.
	Контрольная работа №3.
	Вариант 1.
	 3
	x4  4x2  5
	Контрольная работа №4.
	Вариант 1.
	Контрольная работа №5.
	Интегральное исчисление.
	Вариант 1.

	x3 1
	x3  8
	Список тем для творческих рефератов:
	Методические рекомендации по написанию рефератов.
	Фонд типовых тестовых заданий
	
	
	2. Аналитическая геометрия
	5. Функции
	Аналитическая геометрия.
	Вариант 2.
	Вариант 1.
	Контрольная работа №2.
	Вариант 2.
	Вариант 1.
	Контрольная работа №3.
	Вариант 2.
	Контрольная работа №4.
	Дифференциальное исчисление.
	Вариант 1.

	2  arcsin x  x2
	Вариант 2.
	Контрольная работа №5. Исследование функции.
	Вариант 1.

	 5 .
	Вариант 2.
	Контрольная работа №6. Интегральное исчисление.


	x3 1
	x3  8
	sin 6 x
	4  cos x
	Вариант 2

	1 x2
	9. Учебно-методическое и информационное обеспечение дисциплины (модуля)
	а) основная литература
	Высшая математика для экономистов : учебник / Н.Ш. Кремер, Б.А. Путко, И.М. Тришин, М.Н. Фридман ; ред. Н.Ш. Кремер. – 3-е изд. – Москва : Юнити, 2015. – 482 с. : граф. – (Золотой фонд российских учебников). – Режим доступа: по подписке. – URL: https:...
	б) дополнительная литература

	в) электронные библиотечные системы, с которыми у СОГУ имеется действующий договор, современные профессиональные базы, информационные


