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l. HEJIb, PE3YJIBTATBI OCBOEHUA JUCHUIIJIMHBI 1
ITPEPEKBU3UTDHI

Hemsamu  ocBoeHUs aUCHUILIMHBL «MaremMaTuka» SBISIOTCS: OBJIQJICHHE OCHOBAaMH
MaTeMaTHYeCKOro aHalnu3a MW JIMHEWHOW aiureOpbl, NpHOOpEeTeHHE HAaBBIKOB HCIOJIb30BAaHUS
YHHUBEPCAIBHOTO MOHATUIHOTO anmnapara 1 IUPOKOro apceHala TEXHUYECKUX MPUEMOB 3TUX TUCUUIUINH
OpH JanbHEHIIeM H3y4YeHHH NPOMUIbHBIX AWUCLUUIUINH, MOCTPOCHUM MaTEeMaTHYECKUX MOjelen
Pa3IMYHBIX S3KOHOMHYECKUX 3aKOHOMEPHOCTEN U MPOLIECCOB, ONMUCAHUM JUHAMUKH COLUATIbHO—
SKOHOMUYECKHX CHUCTEM W MPOTHO3MPOBAHUU PA3BUTHs SKOHOMHUKH. JoCTH>KEeHHE 3TuX Lienen
o0ecrnevnBaeT BBIMTYCKHUKY MOJYUYEHUE BBICIIEr0 MPOECCHOHATBHO MPOMIIMPOBAHHOTO (Ha YPOBHE
OakanaBpa) o00OpasoBaHuMsi W OOJNajaHue TEPEUYUCICHHBIMU HIDKE OOIMIMMH ¥  [PEIMETHO-
CHEUUAIN3UPOBAHHBIMA ~ KOMIETEHIMSIMA. OHH  CHOCOOCTBYIOT €ro  COLMANbHOW MOOHMIIBHOCTH,
YCTOMYMBOCTH Ha PHIHKE TPyla M yCHEeIHOH padoTe B caMbIX pa3HOOOpasHbIX cdepax (CTpaTeruueckoe
IUIAHUPOBAaHUE, aHAJUTUYECKAas IOANEP)KKA MPOLECCOB NPUHATHS PpEIICHUH M yIpaBJICHUS
MIPENPUATHEM H TIPOY.).

B pe3ynbprare 0CBOCHUS NUCLUIUIMHBI CTYIEHT JOJIKEH:

3HATh:

® TEPMHUHOJIOTHIO, INPHUHATYDO B H3y4aeMOM JHCLHMIUIMHE, €€ OCHOBHBIC IOHATHS H
OIIpeeIIeHus,

® OCHOBHBIE TeopeTudyeckue (akThl UM TMPAKTHUECKUE METOJbl pELIeHHus 3ajaad
MaTeMaTHYeCKOro aHaJln3a U JMHEWHOH anreOpsl,

yMeTh:

® IIPUMEHATH HA [IPAKTUKE U3YYECHHBIE METOABI U AJITOPUTMBI,

BJIA/IETh.

e HaBplkamMHM (opManu3aluy TOCTaBICHHON 3anauu (Hamp., 3aJady MaKCHUMH3aluu
NpUObUIM MPEANPUATUS 3alKucaTb B MaTeMaTHYECKUX CHMBOJIAX, TO €CTb COCTaBUTh
GYHKIUIO TNpUObUIM, TMPUMEHUTh H3BECTHBIE METOJAbI HCCIENOBaHUs (QYHKIUH C
MOMOIIIBI0  MPOU3BOJHBIX, TMOJYYUTh OTBET B (OPMATU30BAHHOM 3ajmaue U
c(OpPMYIHPOBATH «CMBICIOCOIEPIKALIHI OTBET B TEPMUHAX UCXOIHON 3a1a4H),



® MPUMEHEHUS TEOPETHYECKUX (PAKTOB M PA3TUUHBIX NPAKTUUYECKUX MaTEeMaTUYECKUE
METOJ0B M aJITOPUTMOB pPEUICHUS 3a/1ad K peajbHbIM 3aJadaM MPUKIAJHOIO XapakrTepa,
BO3HUKAIOIIMM B HEKOTOPBIX IMPUKIIATHBIX 00IaCTAX.

W3zyuenne nucuuiuinabl « MatemaTtrukay 0a3upyeTcst Ha CISAYIOMNX TUCIIUITTHHAX
— Anre0pa 1 Havajga aHauu3a,
- I'eomerpus (mporpamma cpemHei 001eo0pa3oBaTeIbHOM IKOJIBI).

Jiis ocBoeHUst y4eOHOW JUCHUIUIMHBI CTYASHTBHI JOJDKHBI BIAACTH CICTYIOIIUMU
3HAHUSIMU U KOMIIETCHIIUSIMH :
- MIPOCTEHIINE MPEICTABICHUSI O CHCTEME BEIIECTBEHHBIX (ICHCTBUTEIBHBIX) YHCET,
- anredpanvecKue ornepalny HaJl BEIIECTBEHHBIMU YUCIaMHU M CBOMCTBA 3TUX ONEpaluii.

OCHOBHBIE TIOJIOKEHUS TUCHUTIINHBI JTODKHBI OBITh MCIIOJIB30BAHBI B JAIbHEHIIIEM TPH
M3YYEHUU CIEAYIOINX AUCIUIUIMH:

e MeToabl OITUMU3ALINH,

e KayecTBeHHbIE U KOJIMYECTBEHHBIE METOJbI Pa3pabOTKU U MPUHATHUS YIPABICHUECKUX
pelIeHUH,

e Teopus BEpOSITHOCTEN U MaTeMaTUUYECKask CTATUCTUKA,

e Teopus urp,

e CrarucTHuecKuii aHanu3 gaHHbIX (SPSS),

e MareMaTuyecKkue-MoeIu OU3HEC-TIPOIIECCOB.

Il. COIEPXAHMUE YYEBHOM IUCIUATLIUHBI
Yacre I. MaTemaTnyeckuii aHaus

Tema 1. IIpenen nocaenoBareabHOcTH M npeaen GpyHkuun. HenpepsiBHOCTD QyHKIINH
MHosxecTBa. D1eMeHThl MaT. JOruku. KBaHTOpbI cymiecTBoBaHUs U BceoOuiHocTu. Yucnosas
nocnenoBarenbHOcTh (UIT). [Ipenen YUII. beckoneuno mansie (BM) u 6eckoneuno 6omnpimne (bb)
UIl. Cxonsmumecs UYIl. Apudmernueckue naeiictBust co cxonsaummucs YII. HeyObiBaromiue,
HEBO3pacTarole, MOHOTOHHbIE, orpaHudeHHble YUIl. Yuciao €. Ilpenen ¢yHKUMM B TOuKe
(onpenenenust Komm u I'eiine). beckoneunslil npenen ¢pyHkuuu B Touke. [Ipenen ¢pyHkuuu B
6eckoneuHoctu. BM u bbb ¢ynkuun. CpaBuenue BM: BM ogHoro mopsijaka, 3KBUBaJ€HTHBIE
BM, BM 6onee Bricokoro nopsaka Apudmernyeckue aedcTBus ¢ npenenamMu GpyHkuuid. 1-i u 2-
i 3ameuarenbHble npenensl. HemnpepelBHOCTH  (QyHKIMH B Touke. OJHOCTOPOHHSSA
HENpPephIBHOCTH QYHKIMK B Touke. Touku pa3psiBa GpyHKuuU. Knaccuduxkaus Touek pa3poiBa.

Tema 2. luddepenunanbHoe ucuucjieHue GyHKIMU 0HOH NepeMeHHO

[TIpousBonnas ¢yHkuuu B Touke. Omnepanus auddepeHIupoBaHUs M €€  CBOMCTBa.
I'eomeTpuyecknii CMBICT TPOWU3BOJHOM. YPAaBHEHHE KACATEIbHOM W HOPMAIM K IPSAMOMU.
[TpousBonHble 3neMeHTapHBIX (yHkiui. I[lpousBogHas kommo3unuu ¢GYHKUMKA (LenHOoe
npaswio). JuddepeHuupoBanre MOKa3aTENIbHO-CTEIIEHHON, 00paTHOM, MapaMeTpudyecKu
3aJaHHOM, HesiBHOW (yHKIMHU. [lonsaTHe quddepeHnmana u ero cBs3b ¢ MOHATUEM NTPOU3BOIAHOM.
[IpubmmkeHHBIE BBIUMUCIECHUS C TOMOIIbl0 mepBoro auddepennuana. IlpousBoansie u
muddepeHIManbl BRICHIMX MOpsAAKOB. OmHOCTOpoHHME Mpou3BojaHble. IlpaBuno Jlonurass.

®opmyna Teiinopa. @opmynsl MakiiopeHa JUIsl SJI€MEHTAPHBIX (PYHKIIMIA COSX , sin X, sh X,
a
chx, EXpX, In(l + X), (1+x) ,tgx. Brrunciienue npenenoB ¢ MOMOIIBK) ACUMIITOTUYECKUX

Pa3JIOKEHUH.

Tema 3. UccaenoBanue rpa¢uxoB GyHKIUI OHOM MepeMeHHOH
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[TonsiTHe NOKaNBbHOTO AKCTpeMyMa (yHKIMU. HeoOXoauMble yCIOBUS JOKaIBHOTO SKCTpEMyMa.
Jloctarounsle ycnoBus dkcTpeMyMa. OCHOBHBIE TeOpeMbl AU(PPEPEeHIHATBHOIO HCUHCICHUS
(Depma, Pomsa, Ko, Jlarpanxka). @opmyna Jlarpana KOHEUHBIX NpUpalieHU. BoITyKI10CTb,
TOYKHM nepernda riaagkux GyHKUUH. BepTukanbHble M HaKJIOHHBIE AaCHUMITOTHI rpaduka
¢ynkunu. Haubonpiiee u HauMeHblIee 3Ha4eHUsT (DYHKIMH, HEMPEPHIBHON Ha oTpe3ke. Cxema
uccie0BaHusl QyHKIMM.

Tema 4. UnTerpajibHOe HCHUCTeHUE (PYHKIIMHU OHOI NepeMeHHOI

Heonpenenennsiii uHTErpan (mepBooOpasHasi). CBoOHCTBAa HEONMPEACIEHHBIX WHTETPAJIOB.
TabnuuHoe uMHTErpupoBaHue. 3aMeHa MEPEMEHHONW B HEOIpEAeICHHOM HHTerpalie: BHECEHHE
noJ 3HaK quddepeHnnana, moCTaHOBKa. MeTol HHTErpUPOBaHUsI 110 YacTsM. VIHTerpupoBanue
panMoHANBHBIX (GYHKIMA (METOA HEOoNpeAesieHHbIX Kodddummuentos). HHuTerpupoBanue
MPOCTEHIIINX KIACCOB TPUTOHOMETPUUYECKUX, UPPAITMOHATLHBIX M TPAHCIICHICHTHBIX (DYHKITUH.
Onpenenennplii uHTErpan PuMana u ero cpoiictBa. @opmyna Herorona-JIeiOnuma. [Tmomans
KpUBOJIMHENHOW Tpaneuuu. JlimHa nayru riagkoil kpuBoil. OObeM Tena BpallleHUSs.
HecoOcTBennsie uHTerpasnsl 1-ro u 2-ro poaa. [lonstue cxonuMocT ¥ IPOCTEHIIINE METOIbI €€
UCCJIEJOBAHMSL.

Tema S. luddepeHunanbHoe HCHUCTAEHHE (PYHKIUM MHOTHX ITepeMeHHbIX
[TocnenoBarenbHOCTE TOYEK B MHOTOMEPHOM IpocTpaHcTBe. Ilpemen M HenpepbIBHOCTH
(GYHKIIMM MHOTMX IepeMeHHbIX. JluHuu (rmoBepxHOCTH) YpoOBHs. YacTHble NPOU3BOJHBIE.
JuddepenuyrpoBanue KOMNO3UIMM (QYHKIUH MHOrMX mepeMeHHbIX. [lomHas mnpousBojHas
CIIO)KHOW (PYHKIIMM He3aBUCHMOW mnepemMeHHOW. [Ipom3BopHass HesBHOW (YHKIMHM OJHOMN
nepeMeHHol. YacTHas mnpousBojgHAas HesBHOM (yHKuM 2-X mnepeMeHHbIX. KacarenbHas
IUIOCKOCTh U HOpMaJlb K HOBEPXHOCTU. YacTHble MPOU3BOJHBIE BBICIIUX MOPSAIKOB.
Heo6xonuMmele ycinoBuUs JTOKaIbHOTO 3KCTpeMyMa (DYHKIIMM MHOTUX IepeMeHHbIX. JlocTaTouHble
YCIIOBUS JIOKAJIBHOTO 3KCTpEMyMa (QYHKIUH 2-X IEPEMEHHBIX.

Tema 6. luddepenunanbubie ypaBHenus 1-ro nopsiaka

[Tonsatue nuddepeHnanTbHOr0 ypaBHEHHs 1-ro mopsijika, MOHATHE OOINEro M YacTHOIO
pemieHus nud@epeHIualIbHOI0 ypaBHEHUS. YPABHEHUSI C Pa3JEsSIONIMMUCS NEPEMEHHBIMHU.
OpHoponHble ypaBHeHus. JIuHeliHble ypaBHeHUs |-ro mnopszaka. YpaBHEHHsS B IOJIHBIX
mupdepennmanax. Ypasaenue bepnymm.

Yacrs II. JIuneiinas anredpa.

Tema 7. MaTpu4yHoe HCYHCIEHHE

OmnpeneneHyne 4UCIOBBIX MATPHUI] U pa3inuyHble (GOpMbI UX HCTONKOBaHMA. CTONOIBI, CTPOKH,
IJIaBHas M 1MOOOYHAs AMaroHanu (JUis KBaapaTHBIX Marpui). ClokeHHue MaTpUll U YMHOXEHHE
Ha 4YMCJI0, CBOMCTBA JIMHEWHBIX onepauui. TpancnoHupoBanue Marpuilbl. CBONCTBaA onepanuu
TpaHCHOHUpPOBaHMs. MHAEKCHBbIE 0003HAUEHUsS AJIEMEHTOB MATpUIl W ONepaluii HaJl HUMHU.
MaTtpuubl-cTONIOIBl U MATPULBI-CTPOKU. Y MHOXKEHHUE MAaTpPHIL, MPABUIO «CTPOKA HA CTOJIOEI.
CBoiicTBa yMHOXXEHHUSI MAaTpHl], B3aUMHbBIE CBONCTBa YMHOXEHHUs U cioxeHus. OOparHas
MaTpula. DJIeMeHTapHble peoOpa3oBaHus CTPOK (CTOJIOIOB) B TEPMUHAX YMHOXKEHUS MATPHLL.
Bbuucnenue oOpaTHOM  MaTpuIlbl  METOJOM  DJIEMEHTapHBIX MpeoOpa3oBaHUl  CTPOK
npucoeAMHEHHON MaTpullbl. CrenuanbHble TUIBI KBAaAPAaTHBIX MATPHUI: MaTpULbI BEpXHEE
(HMXKHE) TpeyroybHble, CAMMETPUYECKHE, aHTUCUMMETPUUYECKHIE, UIEMIOTEHTHBIE, IPOEKTOPHI,
HWIBIIOTEHTHBIE, JUaroHaJlbHblE, OPTOTOHAJbHBIC, IOJIOKUTEIBHO ompeaencHHble. Cien
KBaJIpaTHON MaTPULIbI U €T0 CBOWCTBA.

[TonsiTie NUHEWHOW 3aBUCUMOCTH (HE3aBUCHMOCTH) CHUCTEMBI YHCIIOBBIX CTOJOIOB (CTPOK).
Jluneiinast o0Ooyiouka cucTeMbl cTONO1IOB. CBONCTBA JMHEHHO 3aBUCHUMBIX M HE3aBUCHUMBIX
cucteM. Panr u 0a3a cucreMbl W UX BblUMCIEHHE. ba3uc kak MakcuMallbHas JIMHEWHO
HE3aBUCHMasl TOACHCTEMa CHCTEMbl CTOJNIOIOB. PaHr MaTpuusl ¥ 3JI€MEHTapHbIE
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npeoOpa3oBanusi. MHUHOPHI MPOU3BOJIBHOTO Mopsiaka. basucubiii munop. Teopema o GazucHoOM
MHUHOpE.

Tema 8. Teopus onpenenuresei

Omnpenenenue qeTepMUHAHTA (OTPEACTUTENS) KBaAPaTHOW MaTPUIbl. MHUHOPHI €T0 JIEMEHTOB U
uX anreOpanyeckue JOMOJHEHUA. Pa3ioxeHue omnpeAenuTess O MPOU3BOJIBHOW CTpOKE
(cronmbuy). CBoiicTBa omnpenenuteneil. Beranciaenue onpenenuTeneil myTeM HaKOIUICHUS HyJel
B CTpOKe (CTOJIOIE), MPUBEICHNE K TPEYTroJbHOMY (IMaroHanbHOMY) BUAY. JleTepMUHAHT Kak
WHUKATOP JINHEHHOW 3aBUCHMOCTH CHCTEMbI CBOUX CTOJIOIIOB (CTPOK).

Tema 9. O61masi Teopusi cMCTEM JIMHEHHBIX YPABHEHHU I

Pa3zBepHyTass n marpuuHas (QOpMbI 3alMCH CHCTEMBbl JIMHEHHBIX ypaBHEHMH. PaBHOCHIIBHBIE
npeoOpa3oBaHUsl CUCTEMbl M COOTBETCTBYIOIIME MM 3JEMEHTapHBIE MPEoOpa3OBaHHs CTPOK
pacuIMpeHHOM MaTpuLbl. YCIOBHE COBMECTHOCTH JIMHEHHOM cuctembl (Teopema Kponekkepa-
Kanennu). Haxoxnenue pemenuit merogom ['aycca-XXopnana (mporeaypa JuaroHaau3aiiim).
ITpuBeneHHas cucrema. MHOXKECTBO pelIeHMM OJHOPOIHOM cucTeMbl. DyHaaMmeHTaabHas
CUCTEMa pelleHUM npuBeaeHHOW cucrteMbl. CTpyKTypa OOLIEro pemeHus MIpPOU3BOJIbHON
CUCTEMBbl JIMHEHHBIX ypaBHEHUH, MaTpuuHas (opma ero 3amucu. Meron Kpamepa pemeHus
HEBBIPO’KJICHHBIX KBAJpPAaTHBIX JIMHEHHBIX cuUcTeM. Meron oOpaTHOW MATpHUIbl pPEUICHUS
HEBBIPOKICHHBIX CHCTEM.

Tema 10. CoOcTBeHHBbIE BEeKTOPA M COOCTBEHHbIE 3HAYEHUS MATPHULbI

CoOcTBeHHBIC Unca (3HAYEHUS) MATPHULIBL, TOHATHE CIIEKTpa. XapaKTepUCTUIECKOE ypaBHEHHUE.
CBoiicTBa COOCTBEHHBIX BEKTOPOB M COOCTBEHHBIX 3HaueHUH. CrmocoObl OTHICKAHUS
COOCTBEHHBIX BEKTOPOB. ba3uc n3 coOCTBEHHBIX BEKTOPOB.

Tema 11. BekTopHas ajire6pa u aHAJIUTHYECKAS TeOMeTPUs

[TonsiTue BekTOpa Kak 3JIEMEHTa IMPOCTPAHCTB R u R3, KOOpJMHAThl BekTopa. Moayinb
BEKTOPA, YroJl MeX1y BeKTopaMu. JInHelHbIe onepaluy HaJl BEKTOPAMHU: CJIOKEHUE, YMHOKEHUE
Ha ckadp. HenunelHble onepanuy HaJX BEKTOpPAaMHU: CKaJSIPHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BENICHUS, UX TEOMETPUYECKUH CMbICT U (OpMYJbl AJis BBIYMCIEHUS B KOOpAMHATaXx.
[ToHATHST KOJJIMHEAPHOCTH, KOMIUIAHAPHOCTH, OPTOTOHAIBHOCTH BeKTOpoB. [Ipsmas Ha
IUIOCKOCTH: OCHOBHBIE BHJIbl YpPaBHEHHH, Yroia MeEXIy MNpSMbIMH, B3aUMHOE PpacCIOJIOKEHUE
IOpSIMBIX Ha IUIOCKOCTH. IInOCKOCTH M mpsMas B MPOCTPAHCTBE: OCHOBHBIE BUJBI yPaBHEHUH,
B3aMMHOE PaCIOJIOKEHHUE MPSAMBIX, IIJIOCKOCTEH, IPSIMOM M INIOCKOCTH. YTJIBI MEKY MPSAMBIMU,
IUIOCKOCTSIMH, TPAMOM U IUIOCKOCTBI0. KpuBble 2-ro nopsaka. [IpuBeneHne Kk KaHOHUYECKOMY
BU/1y, OTIPEICIICHUE TUTIA KPUBOM (3JutuIic, runepOora, mapadosa).

I1l. OHEHMWBAHHUE
Texywuii KOHMpPOy:

Koumpone pabomul Ha 3anamuu (pe2ynsipHo). — yCTHBIA OMPOC, MUChbMEHHBIH omnpoc 2-10
munHyT. [log KoHTposnem paboTsl Ha 3aHSATUH MOPa3yMEBACTCS:

a) PperynsipHbIf, MUCBMEHHBIM WM YCTHBIA OMPOC CTYACGHTOB MO (HOPMYIHPOBKAM
OCHOBHBIX MOHSTHI, TEOpPEM, METOJIOB, TI0 PEIICHUIO TUIIOBBIX 3a/1a4. J[TUTeNbHOCTH orpoca — 2
— 10 munyT;

0) CaMocTOsITENNbHOE pPEIIeHHE U 00BICHEHUE 3a/1a4 TEKYIIEeH TeMbl Y IOCKU CTYACHTOM
repe CBOEH Irpymmoi.



Hmoeoswiti konmpoas — 3x3ameH. @opMa dK3aMeHa: MUChbMEHHOE peleHne Habopa 3amad Bcex
TEM TUCHMILUIMHBI, OTBETHl Ha BONPOCHI TEOPUHU MO BCeM TeMmaM. JIMTenbHOCTHh 3K3aMeHa 80
MUHYT.

[Tpu mpoBeeHNH 3K3aMeHa CTYACHTHI MOTYT IO PELICHUIO MTPETIOIaBaTellsl UCTIONb30BaTh
TOJIBKO Y4€OHBIE MPOrpaMMbl, CIPABOYHHKH, TAOMUIBI M MPOYHE HCTOYHMKH HH(MOpPMAIHH,
nepevyeHb KOTOPBIX YCTaHOBJIIEH IpenojaBareieM. lcmonb3oBaHue MarepuanoB, HE
MPEIyCMOTPEHHBIX 3TUM IEPEYHEM, TOIBITKA OOLICHHUS C APYTUMHU CTYIECHTAMHU WJIH HHBIMHU
JWIIaMH, HaJM4Yue  DJICKTPOHHBIX  CPEIACTB  CBSI3W/TQ/PKETOB,  HECAHKIIMOHHPOBAHHBIC
HepeMeIeHHs CTYJCHTOB, U T.I. SBISIOTCS OCHOBAaHMEM JIJISl BHICTABIICHHUS COOTBETCTBYIOLIEMY
CTYACHTY oleHKH ( OaJuloB M yAaJeHUs ero U3 dK3aMeHaMoHHOH ayautopun. CTyneHT o0s3aH
[0 OKOHYAaHMHM BPEMEHM BBINIOJIHEHUS PadOThl cOaTh MHCBMEHHYIO padoTy MpenojaBaTesio
HE3aBHCHUMO OT CTENEeHH €€ TroTOBHOCTU. Eciu cTyneHT He chan BoBpeMs paboTy, eMy 3a 3Ty
paboty BbicTaBisiercs oueHka 0 6amioB. [Ipu oOHapyXeHHUU MOAJIOXKHBIX paboT, Ijiaruara B
paboTe, WIACHTUYHBIX (CIHCAHHBIX), W T.II. pabOT — BCEM CBSA3aHHBIM C STUMHU padbOTaMu
CTyJEHTaM cTaBUTCs orleHka 0 ¥ 3a 5K3aMeH U KaK UTOroBasl.

Ilo 6cem ¢hopmam mexkyweco u umoco6020 KOHMPOAA NPU GbICMAGIEHUU OYEHOK
YUUTBIBAETCS CIIOCOOHOCTh CTYJEHTa paclo3HaBaTh TUI IMOCTAaBJIEHHOM 3a7ayl, 0OOCHOBBIBAThH
OPUMEHUMOCTh METOJa peIlIeHUsl, NPUMEHUTh HEOOXOOUMBbIN METOJl, HHTEPIPETUPOBAThH
HOJYYEHHBIH pe3yabTaT, OLCHUTh BIMSHUE BHELIHUX BO3JCHCTBUII HA IMOJIyYEHHOE pELICHHE
IOCTaBJIEHHOW 3aj1auu.

Onenku 1o BceM (GopMaM TEKYLIEr0 U MTOTOBOIO KOHTPOJS BBICTABIAOTCS 1o 10-Tu
0aJUIbHOM HIKaJIe:

— BpIcmIasg oneHka B 9 OamwioB (10 GamioB mpocTaBisieTcss B MCKIIOYUTEIBHBIX CITydasx)
NPOCTABISAIOTCS TPU OTJIMYHOM BBINOJHEHUH 33JaHWN: TMOJMHBIX (C JETAJbHBIMH WU
MHOTOYHCIICHHBIMA TIPUMEpPAaMH M BO3MOXHBIMH OOOOIICHUSIMH) OTBETax Ha BOMIPOCHI,
NPaBUIHHOM PEIICHUH 33]]a9l ¥ YETKOM M MCUEPIIHIBAIOIIEM €€ MPEICTABICHHH,

— TIOYTH OTJIMYHAS OLIEHKA B § 0aJUIOB MPOCTABIISETCS MPH MOJHOCTHIO MPABHIIBHBIX OTBETaX
U pelIeHWH 3a7a4, HO TPH OTCYTCTBUH KaKOro-THOO W3  BBINIETEPEUNCICHHBIX
OTJIMYUTENFHBIX TPU3HAKOB, KaK, HANpUMep: ICTaIbHBIX TNPHUMEPOB HIM 000OIICHUH,
YEeTKOTO M MCYEPIIBIBAIOMIETO TPEACTABICHHUS PelIaeMoi 3a1auu,

— oOleHKa B 7 OalyIoB MPOCTABIISETCS TPU MPABMIIBHBIX OTBETAaX Ha BOMPOCHI M MPABHIEHOM
pelIeHUH 3aJayd, HO TMpH OTCYTCTBHM IOSICHEHHUH, NpUMEpOB, 0000meHni, 06e3
IpeCTaBICHUs AITOPUTMA UITH TTOCIIEI0BATEIbHOCTH PEIeHHs 3a/1ad,

— OlEHKa B 6 0a/uloB MPOCTABJIAETCS MPHU HAIMYMU OTAEIbHBIX HETOYHOCTEH B OTBETaxX Ha
BOMPOCHl (BKJIIOYas TpaMMaTHYECKHE OIMIMOKM) WM HETOYHOCTAX B PEIICHUH 33]a4M
HEMPUHIMIIHAIBHOTO Xapakrepa (ONMCKM U CilydailHble OIIMOKM apu(MeTHUecKoro
XapakTepa),

— oOLeHKa B 5 OaJjIoB MPOCTaBIseTCs B ClydasX, KOTJa B OTBETaX M B pEIIEHUM 3a/adu
UMEIOTCS HETOYHOCTH M OIIMOKM, CBHJIETEIbCTBYIOIIME O HEJOCTATOYHOM ITOHMMAaHUH
BOIIPOCOB U TPEOYIOIIHME JOMOTHUTEIBHOTO 00pallleH!s] K TEeMaTHYECKUM MaTepraliam,

— OleHKa B 4 Oanja MpocTaBisieTcs NPU HAJIMYKUU CEPhEe3HBIX OIMIMOOK M MPOOEOB B 3HAHUU
10 KOHTPOJIUPYEMOM TeMaTHKe,

— omeHka B 3 Oala TPOCTaBISIETCS TMPH HATUYWU JIMIIb OTICIBHBIX MOJOXHUTEIHHBIX
MOMEHTOB B OTBETax Ha BONPOCH M B PEHICHWH 3334, TOBOPANIMX O TOTEHIMAIBHOMN
BO3MOXKHOCTH B TIOCIIEAYIOIIEM OoJiee YCIIENTHO BBINIOJHHUTH 3aJaHUs; OlleHKa B 3 Oaia,
KaK TPaBWJIO, BEJAET K TOBTOPHOMY HAMHMCAHWIO OTBETOB Ha BOIPOCHl HIIM PEIICHHIO
JIOTIOJIHUTEILHOM 3a/1a4H,



— OIleHKa B 2 Oayyia MPOCTABISIETCSl PU TOJHOM OTCYTCTBHHU MOJOXXHUTEIBHBIX MOMEHTOB B
OTBETaxX Ha BOIPOCHI M PEIICHUM 3a/a4 U, KaK MPaBUIIO, BEJET K MOBTOPHOMY HAIHMCAHUIO
KOHTPOJILHOM paboTHI B LIETIOM,

— oueHka B 1 6aymut mpocraBisieTcs, Korjaa padoTa COJEPKHUT TOJIBKO HEMPAaBUIbHBIE OTBETHI U
pelIeHHs, KpOME TOT0, COMPOBOXKIAIOTCS KAKUMH-TTHOO0 IEMOHCTPATHBHBIMH MTPOSBICHUSIMHU
0€3rpaMOTHOCTH WJIM HE3TUYHOTO OTHOIIEHUS K H3y4aeMOi TeMe.

Hopsinok popMupoOBaHHS OLEHOK IO JAMCHUILINHE

[Ipn mpoBeneHWH KOHTPOJIBHOW pPabOTHI/IK3aMEHa CTYIEHThI MOTYT [0 PEIICHUIO
MPEroAaBaTelis UCIOIb30BaTh TOJBKO yUEOHBIE MPOTPaMMBbI, CIIPABOYHUKH, TAOIUIIBI U IPOUYUE
WUCTOYHUKN WH(POpPMAINK, NMEPEeYeHh KOTOPHIX YCTAHOBJICH MperojaaBareneM. lcmoib30BaHUe
MaTepHayioB, HE TIPETYCMOTPEHHBIX ATHUM MEPEUYHEM, TOIBITKA OOIICHUS C IPYTUMHU CTYACHTaMHU
WM UHBIMH JIMIIAMH, HAJIMYUE DJICKTPOHHBIX CPEACTB CBS3W/TaPKETOB, HECAHKIIMOHUPOBAHHBIC
MEepPEMENICHUS CTYJIEHTOB, U T.II. SIBJIIFOTCS OCHOBAHUEM JIJIs1 BBICTABJIEHUSI COOTBETCTBYIOIIEMY
CTyJeHTY ouieHkH () 6ayIoB U yJaJlleHus ero U3 KOHTPOJIbHON/9K3aMEHAMOHHON ay TUTOPHH.

CrtyneHT 00si3aH 1O OKOHYAaHWU BPEMEHU BBIMIOJHEHUS PabOThl ClaTh MHUCHMEHHYIO
paboTy mpemnojaBaTeNi0 HE3aBHUCHUMO OT CTENEHH €€ TOTOBHOCTU. Ecnmu CTyaeHT He caan
BOBpeMsI paboTy, eMy 3a 3Ty paboTy BbICTaBisieTcs orieHka O 6aoB.

B cnydae mponycka CTyJIeHTOM KOHTPOJIBbHON paboThl 0€3 YBaKUTEIbHON MPUYUHBI, €T0
OIICHKAa 32 COOTBETCTBYIOIIYIO KOHTPOJBHYIO pabotry Oepercs paBHoil 0. B cinydae mpomycka
CTYJCHTOM KOHTPOJIbHOM paboTel 1o MpuuMHE Oo0yie3HH (MOATBEPKIECHHOM MEAMIIMHCKON
CIPaBKOM), CTYAEHT HUMEET IMpaBO HANUCAThb COOTBETCTBYIOIIYIO KOHTPOJIBHYIO paboTy B
Te4eHHe | HeJenu mocie BhIX0Ja ¢ OOMPHUYHOTO. Bpems u MecTo HamucaHusi KOHTPOJIBHOH B
ATOM CJIy4ae COrJIaCOBBIBAETCS C MPEINOJABATENIEM.

[IpenonaBaTenb OIEHMBAET KakK BBHIMIOJHEHHE CTYJIEHTOM KOHTPOJIBHOM pPabOThI M
3aIaHUsl  DK3aMEHa, TaK ¢ AaKTUBHOCTh CTYyJEHTa Ha 3aHATusAX (omeHuBaeTcs (axT
MPUCYTCTBUS/BBICTYIUICHHS] CTYJI€HTA, KAaueCTBO BBIMIOJHEHUS YCTHOTO W/WIM MHCHMEHHOTO
3a/1aHUS).

Kaxnprit Bun paboT OLIEHUBAETCS ¢ TOYHOCTBIO 1O JECATHIX Aojied. MakcumanbHas
onenka 10 6ayios.

B nanpHelimem ucnosib3yroTcess 0003HAUYCHMUS:

O rexcymas — OLIEHKA TEKYIIEeTo KOHTPOJIS,

Oayrropras — OlEHKAa AaKTUBHOCTH CTYJCHTa Ha ayAUTOPHBIX 3aHATUAX (JCKIHUSIX U
ceMHHapax),

Oupaxonnenmas~~ — OLIGHKA 3HAHUM CTYy/IeHTa, HAKOIIJICHHAS B T€YSHHE Kypca,

Osksamen — OIICHKA 3a DK3aMeH,

Opesyner — pe3yAbTHPYIOIIAs OIICHKA, BBICTABJIsIeMas B 9K3aMEHAIMOHHYIO BEOMOCTh

Jns mosrydeHust pe3synbTUpyromen OUEHKH Opesynyr HCIOIB3YIOTCS CIIENYIOIIUE BECOBBIE
MHOKUTENHN:

OHaKOHJ'IeHHaSI = 0)75 *OTeKymaﬂ + 0525 * an;mTopHaﬂ;

Jlnst mostydeHusl pe3ynbTHpYIomeld oreHKu 1o 10-0anpHO#M 1Kajge BBIYUCISIETCS
BEJIMYMHA!
Ope3ynLT = 015* OHaKOHJ’IeHHaﬂ +015* OBK3aMeH
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Crioco6 OKpyriIeHus: OLEHOK — apu(METHUYECKHIA.

[Tpu pesynpTHpyrOLIEH onenke Menee 4-x 6ayioB (rmo 10 — Ti 6aabHOM MIKalie) CTYACHT
UMeeT MPaBO Ha OJHY Iepecaady W Ha OJHY mepecnady ¢ komuccueil. [Ipu panee momyueHHOR
pe3yAbTUPYIOLIeH oneHkKe 4 u Oosiee 0aIIOB Epecaayn He IOYCKAOTCS.

Ha nepecnade (mpu panee moay4eHHON pe3yabTUPYIOUICH OlleHKe MeHee 4-X 0aJlioB), 1O
PELICHUIO TperofaBaTensi, MOXET YUUTHIBATHCA Ouyaxonnennas CTYACHTA, a PE3YJIbTHPYIOLIAS
OLIEHKA - PACCUUTHIBATHCS 110 IPUBEACHHOM BhIIIE (PopMyIIe.

Ha nepecnaue ¢ komuccuei (rpu paHee NOJIy4eHHOU pe3yIbTUPYIOIIEH OLIEHKE MeHee 4-
X 0aJUIOB) CTYAEHTY MPEIOCTABISACTCS BOSMOXKHOCTD TOIYYUTh JIOOYIO OIICHKY, HE3aBUCHMO OT
OLICHOK, MTOJTyYEHHBIX paHee (COOTBETCTBEHHO MOIYYEHHAs OIICHKA SIBJISIETCS PE3YJIbTUPYIOLIEH).

B nunuiom ctaBUTCS pe3yNbTUPYIONIAS OLIEHKA M0 JaHHOHN y4eOHOM MTUCIUILINHE.

IV. TNPUMEPBI OHEHOYHbBIX CPEACTB
OueHoyHbIe CpeICTBA JJIsl OLEHKH Ka4ecTBAa OCBOEHHMSl IMCHMILUIMHBI B XO0J€ TeKYIIero
KOHTPOJIA
Temamuka 3a0anuii mexyuje2o KOHMpPois
Koutp 1: Ilpenen mocnengoBarensuoctu. [Ipenen pyHkumm.
KownTp 2: IIpousBoansie. UccienoBanue rpagukoB GyHKIHI.
Kontp 3: Heonpenenennsiit unterpai. [lpunoxenus onpeneaeHHoro nHTerpaia. @yHkuuu
HECKOJIbKUX ITE€PEMEHHBIX.
KonTtp 4: O6bikHOBeHHBIE U] epeHinanbabie ypaBHeHus 1-ro nopsiaka. CUCTeMbI JIMHEHHBIX
YpPaBHEHUU.
KonTtp 5: Marpuiisl. BekropHas anredpa u aHanmuTH4eCKasi T€OMETPHSL.
[TpuMepHBIii nepedyeHb 3a1aHui KOHTPOIbHOM paboThr Ne2:

Bapuant 0
. arctg2x—tg(2
1. “mactg x3tg( X).
x—0 X
e _144x-8x°
5 lim 3
X—0 X

v
>

I [V

. 1 1
4. Haiitu HanOombIIee M HAMMEHBIIIEe 3HAUCHNS PYHKIUH Y = 4x* += na OTpe3Ke 2 1.
X

3. Onpenenuts 3uaku Y, Y', y" Ha [a; b] no rpaduxy dpysxium

3
5. Hanmcatp nepBble YeThIPE HEHYIJICBBIX WICHA PA3IoKeHuUs QyHKINH Y = In(x ) IO CTETICHM
(x-1).

3
6. Haiiti HanmeHbmee 3HaucHue GyHkumn Y = 4 X 6- 2X +10.

7. Haiitu uHTEpBaIIBI BO3pacTaHusl, yOBIBAHUS U OKCTPEMaJIbHbBIE TOUKH (DYHKIUN

y=(2x-3)°-(3-4x).



—3x?
8. Haittn 3nauenue pynkmm Y = X+ € B Touke neperu6a mpn X > 0,

9. Haiitn uHTEpBAaBI BEITYKIOCTH, BOTHYTOCTH M TOYKH Iepernda GpyHKuum

1 1 1
y=—x+—x*-=x*
56 10 3
5 4x% +x+1
10.Haiiti Bce acuMnOToTHI rpaduka QyHKIuu Y = 5
X°—4
x> —5X+6 )
11.IIpoBecTy mosHOE HCCe0BaHHE QYHKINH | = —————— C HCIIONB30BAHHEM IIEPBOM
x-1

IPOM3BOHOM U IOCTPOUTH rpaduiK.
IIpumepsl 3a1aHUIT TPOMEKYTOYHOI0 /MTOTOBOT0 KOHTPOJISI

[Ipumep sK3aMEeHAITMOHHOTO OWJIETa IO MATEMATUUYECKOMY aHAIU3Y (MPAaKTUYECKask 4acTh):

BapuanTt 0
2
1 Berucmuts |im X" —12x+ 20.
2 x* —10x +16
_ 3
2 y=e M ro— Yy =7?
VX
2 =4 [
3 y=X"-arcsin”"3X vy, =?
cos® 3x .
4 y - 2 yx -
X
_x2
5 Hanucarp ypaBHeHHe KacaTeIbHOH K rpaduKy GYHKIIUH y = X€ B TOUKe X, =1.

6 HaiiTi nHTEpBaBI BO3pACTaHUs, yOBIBAHUS U 3KCTPEMAJIbHBIE TOUKH (YHKLIUH

y=(x-2)-(3-x"

7 HaliTi nHTEpBaJIbI BRITYKJIOCTH, BOTHYTOCTH U TOUKHU Teperuda GyHKIUHN

y=ix8+ix6—1x4
56 10 3

y 4%° +x+1
8 Haiitu Bce acuMnTOTHI rpaduka QyHKIMH Y — — ——
VX2 —4

2 3) axy?
9 Haiitn Z;( u Z'y ot dynxiuu Z =tg(X -y )‘ex y .
10 HccnenoBath Ha 9KCTpeMyM Z = 2x2 + 2y2 —2Xy+4x+4y .
11 BeuucauTh I(— 2COS6X + 4e_X/5 + %&bx

xdx
12 Bplyucinurth j > .
X —=7x+10




cos® xdx
13 Beruncnutsb .[—5 :
SIN~ X
e** dx
14 Beryucnuts J‘ 3 Y
(1—e*)

1xdx

15 Beruncnurse

-3x dX

o X

00
16 Brrunciuth J.
0

2
17 Haiitu miomaas Gpurypsl, orpanudenHoi kpusbivu Y = X~ — 4X+5u y=X +1.
18 Haiitu oGbeM Tenna, 00pa3oBaHHOTO MpH BparieHuu BOKpyr ocd OY durypsl, orpanndyeHHON
rpadukamu pynkuuin Y =~+/9—X u y=0 npu 0<x<9.
sin2x —tg 2x

19 Beraucmars 1M 3
x—0 X

o0

—2X -
20 BBIYUCIHUTD Ie el n(BX)dX
0

5 n-—4
21 HccnenoBaTh Ha CXOAUMOCTH YHUCIIOBOM PSIT Z —3
n=1\_ N —

V. PECYPCHI
5.1. OcHoBHas qUTEpaTypa
1. MaremaTHueckuil aHaiu3 B BOIpOcax M 3ajadax [DNEeKTpOHHBIH pecypc]: ydueOHOe
nocobue / B.®.byry3os, H.U.Kpyrunkas,I.H.Mensenes, A.A.Illumkun; 95C Znanium. — 5-¢
u3n. — M.: OUSMATIIUT, 2002. — 480 c. — |ISBN 5-9221-0284-1. — Pexxum nocrtyma:
http://znanium.com/bookread2.php?book=544581 .- 3aru. ¢ skpana.
2. byryzoB, B.®. JluneiiHas anreOpa B Bompocax W 3ajavax: ydeOHoe mocobue /
B.®.byty30B, H.U.Kpyruukas, A.A.lumkux; nox pen. B.d.byry3zosa. — 2-e u3n., ucnp. — M.:
OU3SMATIINT, 2002. — 248 c.
3. OOmwmii Kype BbICIIEH MaTeMaTHKa [ SKOHOMHUCTOB [ DJIEKTPOHHBIN pecypc]: yueOHHUK /
non pea. B.M.Epmakosa; DBC Znanium. — M.: UH®PA-M, 2010. — 656 c. — ISBN 9785-16-
003986. — Pexum mocrymna: http://znanium.com/bookread2.php?book=210735 .- 3aru. ¢ 3kpaHa.

4, Maremaruka i S5KOHOMHYECKOTO OakajiaBpuara [DIeKTpOHHBIM pecypc|: ydeOHuK /
M.C.Kpacc, B.I1.YynpsiHos; 9bC Znanium. — M.: HUL] UTHO®PA-M, 2017. — 472 c. — (Bsicuiee
oOpazoBanmue: bakamaBpmar). — ISBN  978-5-16-004467-5. — Pexum mocryma:

http://znanium.com/bookread2.php?book=558399 . — 3aru. ¢ sxpaHa.

5.2. JlomoJIHUTEIbHAS JIUTEPATypa

1. beknemumes, J.B. Kypc anamuTuueckoil reoMeTpuu M JTUHEWHOW anreOpbl: yuyeOHHK /
J.B.beknemumes. — M.: Beicmasg mkosa, 1998. — 376 c.; beknemumes, [.B. Kypc
AQHAJTUTUYECKOW TeOMETPUH U JIMHEeitHOHN anreOpbl: yueOnuk / JI.B.beknemumes. — M.: Bricias
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http://znanium.com/bookread2.php?book=544581
http://znanium.com/bookread2.php?book=210735
http://znanium.com/bookread2.php?book=558399

mkona, 2001. — 376 c.; bexnemumiesa, JI.A. COOpHUK 3a7ad MO aHATUTUYECKON T€OMETPUU U
nuneriHon anredpe / JI.A.bexnemumera, A.JO.Ilerposuy, N.A.UybapoB. — 2-¢ u3.; nepepad. —
M.: DUBMATIINT, 2001. — 496 c.

2. Boicmias maremaruka a7 SKOHOMHCTOB: YUEOHHK W MPAKTUKyM MJI aKaJeMHYecKOro
OakamaBpuata: B 3 u. U. 1; U. 2; U. 3 / mox pen. npod. H.III.Kpemepa. — 6-e uzn., nepepad. u
norn.— M.: FOpaiit,2017. — 276 c.

3. Unweun, B.A. Jluneiinas anre6pa: yueOnuk / B.A.Mnbun, D.I".Ilo3usk. — 6-¢ uzm., crep. — M.:
OU3SMATIINIT, 2014. — 278 c. — (Kypc BbIcHIeli MaTeMaTHMKH U MaTeMAaTHYEeCKOW (DU3HKH;
Bein. 4); Unbun, B.A. Jluneiinas anre6pa: yueOnuk / B.A.WUnpun. — M.: ®USMATIIUT, 2002.
—320c.

5. @uxrenronsl, [.'M. Kypc nuddepeHnanrsHOro 1 MHTETPaIbHOTO NCUYMCIICHUS: yueOHuK: B
3-x 1. ' M. ®uxrtenronsll. — 8-e uzg. — M.: DUZMATIIUT, 2001. — 680 c.; ®uxtenroasi, I .M.
OcCHOBBI MaTEMaTHUECKOI0 aHan3a: y4yeOHuK: B 2-x T. .M. ®@uxrtenronsu. — 7-e usa. — M.:
OU3MATIIUT, 2002. 416 ¢

6. COOpHHMK 3ama4 MO MaTeMaTUYCCKOMY aHauu3y: ydyeOHoe mocobme B 3 T. / moj pen.
JL.I.KynpsiBuesa. — 2-e uzj., nepepad. u non. — M.: ©U3MATIIUT, 2012.

5.3. CipaBOYHHMKH, CJIOBAPH, FHUMKJIONEAUH

1. Kopu I''A., Kopu T.M. CnipaBo4HUK 110 MaTEMATUKE JIJIs1 HAYYHBIX paOOTHUKOB U MHKEHEPOB.
M.: «Hayka», 1974.

5.4. IlporpaMmmHoe obecrnedeHmne

Ne ni/m HaumenoBanue YcaoBus gocryna

1 Windows Professional 8.1 Russian U3 enympenneti cemu ynusepcumema (002080p)

2 MS Office 2007 Prof + U3 enympenneti cemu ynusepcumema (002080p)

5.5. TIpodeccuonanbHbie 0a3bl AaHHBIX, HHGOPMALMOHHBbIE CIPABOYHbIC CHCTEMBbI,
HHTEPHET-pecypchl (JIEKTPOHHbIE 00pa30BaTeJbHbIC PeCypChl)

Ne ni/m HanmenoBanue YcioBus 10cTyna/CKa4YNBaHUA
1 DeKTpoHHBIE 00pa30BaTeIbHbIE Loz060p Ha ucnonvzosamnue 31eKMpPOHHbIX
pecypcsl 0a3 0aHHbIX/NO NOOKIIOYEHUIO U
obecneuenuro 0ocmyna K 6a3am OaHHbIX

5.6. MaTepuabHO-TeXHHYECKOE 00ecTiedeHue U CHUTITIMHBI

VY4eOHble ayIUTOpUM JJIsl JIEKIIMOHHBIX 3aHATUH 10 JUCUUIUIMHE OOeCHedHnBarOT
HCIIOJIb30BAaHUE U JIEMOHCTPALIMIO TEMATUYECKUX MILTIOCTPALMii, COOTBETCTBYIOIIUX MTPOrpaMMe
JTUCIUIUIMHBI B COCTABE:

— II3BM c¢ pocrynom B MHTepHeT (omepamMoHHas cucTeMa, O(UCHBIE MPOrpamMMbl,
AQHTUBUPYCHBIE TIPOTPAMMBI);

— MYJbTUMEIUNHBIA IPOEKTOP C AUCTAHLIMOHHBIM YIIPaBICHUEM.

VYyeOHble ayIuTOpUM IJIs TaOOPAaTOPHBIX M CaMOCTOSATENbHBIX 3aHATUHA MO JAUCHUIUINHE
ocHamieHsl [IOBM, ¢ BO3MOXHOCTBIO NOJKIIOUEHUS K ceT MHTepHET M JIoCTynmoM K
ANIEKTPOHHOHN MH(pOopMamoHHo-00pa3oBarenbHoii cpeae HIY BIID.
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