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ABTOp(BI)—COCTABUTEb(H):

JIOLIEHT KadeAphl TEOPUU U CUCTEM OTPACIIEBOTO YIIPABICHUS, KaH/I. TEXH. HAYK, TOIICHT
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Jlatemrosa JI.C.



Conep:xanue

1. IlepeyeHb MIaHUPYEMBIX PE3YJIbTATOB OOYyYEHUS MO NUCHUIUIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMU PE3yIbTaTaMU OCBOCHHUSI 00pa30BaTeIbHON IPOrPaAMMBI

2. O0beM QUCHUIUIMHBI B 3a4ETHBIX €IMHUIAX C YKa3aHHEM KOJIMYECTBA aKaJIEMHUUECKUX
WIM aCTPOHOMHYECKHX YacOB, BBIJICJICHHBIX Ha KOHTAaKTHYIO pa0oTy OOydarommxcs c
npenojaBarenieM (MO BHAAM YYEOHBIX 3aHATHH) M Ha CaMOCTOSATEIBHYIO paboTy
00yJaronuxcsi 1 MECTO IUCIUIUIMHBI B CTPYKType 00pa3oBaTeIbHON MPOrpaMMBI

3. CopepkaHue OUCHMILIUHBI, CTPYKTYPUPOBAHHOE MO TeMaM (paslienaMm) ¢ yKa3aHHeM
OTBEJICHHOTO Ha HUX KOJIMYECTBA aKaJIEMUUECKUX UIIM aCTPOHOMUYECKHX YacOB U BHUJIOB
y4eOHBIX 3aHATUHN U CTPYKTypa AUCLUILIINHBI

4. Matepuanbl TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH OOyJaromuxcs v (HOHJ OICHOYHBIX
CPEICTB MPOMEKYTOUHOI aTTeCTallly 10 AUCHUTUINHE

5. Metonuveckue yka3aHus ISl 00yJarOIUXCsl 0 OCBOSHUIO TACIIATIITUHBI

6. OcHOBHasi U JOMONHUTENbHAs y4yeOHas JUTepaTypa, HEoOXoAumasi Uil OCBOCHHS
TUCIUTUIMHBL  (MOAYJSA), pPecypchl HH(GOPMAIMOHHO-TEICKOMMYHUKAITMOHHON — CETH
"UuTepHer", BKIOYAas ~ MEPEYCHb  y4eOHO-METOJMYECKOro  OOeCIedYeHus s
CaMOCTOSITEIIbHON PabOThI 00YJAIOIITUXCS 110 AUCITUTUTHHE

7. MarepuaibHO-TeXHHUECKas 0a3za, MHPOPMAIIMOHHBIE TEXHOJIOTUH, HCIIONb3yeMbIe MTPH
OCYIIECTBIICHUH 00pa30BaTEeILHOrO TpoIlecca IO IUCIMIUIAHE, BKIIOYAs TMEPEYCHb
NPOrpaMMHOTO  OOecredeHusT U HMH()OPMAIIMOHHBIX  CIPABOYHBIX CHUCTeM  (TIpH
HEOO0XOIUMOCTH



l.HepequL NJIAHUPYEMBbIX pE3yabTaToB oﬁyqennﬁ Mo JUCHUIIJINHE, COOTHECCHHBIX C
INJIAHUPYEMBIMH PE€3YJIbTATAMHU OCBOCHUS ITPOrpaMMbI

1.1. Juctummaa b1.6.08 «Marematrkay obOecriedrBaeT OBJIAICHUE CICTYIONICH KOMIETSHITUEH
C YYETOM 3Tarna:

Kon HaumenoBanue Kon srana | HaumeHnoBanue Jrarna
KOMITETEHI[H | KOMIIETEHIIUU OCBOCHHUS OCBOCHHMSI KOMIIETEHIIUU
KOMITETEHITUHI
OIIK-2 CnocoOGHOCTh TPUMEHSTh OIIK -2.1 CrocoOHOCTh K TOHUMAHHUIO
OCHOBHBIE METO/IBI OCHOBHBIX METOJIOB
MaTeMaTHIECKOTO aHAIN3a U MaTeMaTHYEeCKOTO aHan3a u
MO/JICITUPOBAHUS, MOJICITUPOBAHUS U
TEOPETHYECKOTO 1 AKCIEPUMEHTAIHFHOTO
AKCIEPUMEHTATHLHOTO UCCIICIOBAHHUS
WCCJICIOBAHMUS; BIIaJICHUEM
MSTEMITINCCKIN AMAPION GR35 Gopuamponane
npohecCHOHANBHBIX TPOOIIEM AHATHTITICCKOTO H
MaTeMaTUIECKOTO
MBIIUICHHS] CTYJICHTA
OIIK -2.3 CriocoOHOCTB K
MIPUMEHEHHUIO0 METO/IOB
MaTeMaTHYE€CKOTO aHaln3a u
MOJICTUPOBAHMS,
TEOPETHYECKOTO U
AKCIEPUMEHTAIHLHOTO
UCCJICI0BAHUS
OIIK -2.4 ['oToBHOCTH NIpUMEHEHUS
MaTeMaTHYeCKOro arnmapara B
obsactu HHGOPMAIIMOHHBIX
TEXHOJIOTUIA JUIS PeIIeHUs
npodecCHoHaTBHBIX
npobnem B o0nactu
TOPTOBJIH.

1.2. B pesynpraTte ocBoenus nucuuiuiiabl b1.5.08 «MaTtematukay y CTyA€HTOB JOJKHBI OBITh:

Kog  orana Pesynbrater 00ydeHus

OCBOCHHUS

KOMIETEHIUH

OIIK -2.1 Ha ypOBHe 3HAHMM: METOJBl pacuera i1 MATpPHULl Pa3IMYHBIX Pa3MEPHOCTEN;
OIIK -2.2 Metonpl pemeHust CJIAY (meron I'aycca, meton oOpaTHOIl MaTpulibl, MpaBHIIO
OIIK -2.3 Kpamepa); ckansipHoe, BEKTOPHOE, CMELIAHHOE IMPOM3BEACHUE BEKTOPOB; 0Oazuc
OIlIK -2.4 JIMHEHHOTO TPOCTPAHCTBA; KIACCHl (QYHKIMH; npeneid (YHKIMA B TOYKE U HA

OECKOHEUHOCTH; MpOou3BOIHAs (YHKIMS; AuddepeHnnan; HeonpeneleHHbIH U
OIIPENCIICHHBIA HHTETPaL.

Ha ypoBHe ymeHHii: ctpoutb CJIAY, cOOTBETCTBYIOIYI0 MATPHIy CHCTEMBI U
HaliTH ee pemeHus; CTPOouTh Trpaduk (YHKUIUHU; HCIOIB30BATh CBOMCTBA
JIEMEHTApHbIX (YHKUMH ISl aHalIM3a CBOMCTB HKOHOMHYECKHX IPOLECCOB,
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MOJCTUPYEMBIX C TIOMOIIbIO  CYNEPIO3UIMUA OTHUX (YHKUMH; HAXOOUTh
Mpou3BOAHYI0 W auddepeniman (QyHKIUU; BBIYUCIATH HEONpEAETICHHbIE U
OIIpE/IETICHHBIE UHTETPAJIBI.

HA YPOBHE HABBIKOB: PELICHUE HKOHOMHYECKHMX 33Jlad C IOMOILIBIO arrmapara
MaTeMaTHYE€CKOro  MOJICJIMPOBAHUS;  OLEHKA  [OJYYEHHBIX  pEIIEHUH U
HMHTEpOpeTays SKOHOMUYECKHUX OCJIEICTBUM 3TUX PEIIECHUN.

2.00beM AUCUMILIMHBI B 32a4€THBIX eIMHUIAX € YKA3aHHEM KOJIHYeCTBA aKa/leMU4YeCKUX
WIN ACTPOHOMHYECKHUX YACOB, BbI/IEJIEHHBIX HA KOHTAKTHYI0 Pa060oTy 00y4aromuxcs ¢
npemnojaBaresieM (1o BUAaM y4eOHBbIX 3aHATHIA) M HA CAMOCTOSATEJIbLHYI0 padoTy
00y4aloIMXCsl M MeCTO TMCHMILINHBI B CTPYKTYpe 00pa30BaTe/ibHOM MPOrpaMmbl

MecTto mucuuniaunbl B ctpykrype OII BO

Hucuumuimna b1.5.08 «Maremaruka» usydaercs B 1, 2, 3 u 4 cemecTpax o4HOU (HOPMBI
0o0y4eHus: B COOTBETCTBUM C Y4EOHBIM IIJJaHOM, OOINAs TPYAOEMKOCTb AMCUUIUIMHBI — 14
3aueTHBIX equHuIl (504 gaca).

OcBoeHue JUCHMIUIMHBI  ONHUPAETCSl Ha MHUHMMAalIbHO  HEOOXOOUMBIM  00BeM
TEOPETUYECKUX 3HAHUN, YMEHMM W HABBIKOB, IIOJYYEHHBIX ILIKOJbHUKAMHU IIPH OCBOECHUHU
OCHOBHOM 00pa30BaTeJIbHON IPOrpaMMBbl CpeTHEro 00I1Iero 0Opa3oBaHus:

ITynkr 9":

"MaremaTka: aiareOpa ¥ Havajga MaTeMaTHYeCKOro aHaimsa, reomeTpus” (0a30BbIi
YpPOBEHB) - TpeOOBaHUS K TPEIMETHBIM pE3yJibTaTaM OCBOEHHUs 0a30BOro Kypca MaTeMaTUKH
JOJKHBI OTPaXKaTh:

1) chopMupOBaHHOCTH MPENCTABICHUNM O MaTeMaTHKE KaK YaCTH MUPOBOM KYJIbTYpBI U O
MECTe MaTeMAaTUKU B COBPEMEHHOH LMBUIM3ALMM, O CIIOCOOAaX OMMCAHMS HAa MaTEMAaTH4YECKOM
SI3bIKE SIBJICHUH pEAJIbHOIO MUPA;

2) copMUPOBAHHOCTH MPEACTABICHUNA O MAaTEMAaTHUYECKUX MOHATUSAX KaK O BayKHEHIINX
MaTeMaTHYECKUX MOJEIISIX, O3BOJISIIOIIMX ONUCHIBATh U U3Yy4aThb Pa3HbIE MPOLECCH] U SBJICHHUS;
IIOHMMAHHE BO3MOKHOCTH aKCHOMATUYECKOI0 IIOCTPOECHUS MaTEMATUUECKUX TEOPUIL;

3) BiajgeHue METOAaMM JO0KAa3aTelIbCTB U AJTOPUTMOB PELICHUS; YMEHHE UX MPUMEHSTH,
IIPOBOJIUTH J10KA3aTENIbHbBIE PACCYXKACHUS B XO/I€ PELLIEHUS 3a/ay;

4) BrajieHHE CTAHIAPTHBIMU TMPUEMaMH PEUICHHS PAIUOHAIBHBIX W HPPALUOHAIBHBIX,
IIOKAa3aTeJbHbIX, CTENEHHbIX, TPUTOHOMETPUUYECKUX YPABHEHUH U HEPABEHCTB, HUX CHCTEM;
HCIIOJIb30BaHUE FOTOBBIX KOMIIBIOTEPHBIX IMPOTPAMM, B TOM UHKCJE /ISl IOUCKA ITYTH PELICHUs U
WUTIOCTPALMK PELICHNs] YPaBHEHUN U HEPABEHCTB;

5) chopMuUpOBaHHOCTb MPEACTABICHUI 00 OCHOBHBIX MOHATUAX, HJEAX M METOJax
MaTEMaTUYECKOr0 aHaJIN3a;

6) BIaJ€HHME OCHOBHBIMH MOHSTHSIMH O IUIOCKMX U HMPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
¢urypax, uX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTh YMEHHUS PacIO3HaBaTh HA YEPTEXKaX,
MOJIENISIX U B peajJbHOM MHpPE TeoMeTpudeckue (Uryphl; MPUMEHEHHE H3YyYEHHBIX CBOMCTB
reoMerpudeckux ¢uryp u ¢GopMmyn AnsS peUIeHHs TEeOMETPHUYECKUX 3aJad W 3aJad C
MIPAKTUYECKUM COJEPIKAHUEM;

7) chOpMHpPOBAHHOCTb TMPEJACTABICHHA O Tpoleccax ¢ SBICHUAX, HMEIOIUX
BEPOATHOCTHBIN XapakTep, O CTATUCTHUYECKHMX 3aKOHOMEPHOCTSX B peaJbHOM MHpE, 00
OCHOBHBIX INOHATHAX 3JEMEHTAPHOW TEOPUHU BEPOSITHOCTEN; YMEHMM HaxoOAWUTh M OLICHUBATh

1 Hoanynkr 1,2) nynkra 7 denepanbHOTO roCyIapcTBEHHOr0 00pa30BaTEIbHOTIO CTaHIAPTa CPETHETO
o0r1ero o0pa3oBaHus, YTBEPkKICHHOTO pruka3zoM MunoOpHayku Poccun ot 17 mast 2012 roma Ne 413
(3apeructpupoBan B Muntocte Poccun 7 utons 2-12 rona, peructparnnonsbiii Ne 24480);




BCPOATHOCTU HACTYIIJICHUA COOBITHII B HpOCTCﬁLHHX MMPAKTHUYCCKUX CUTyallUdX WU OCHOBHBIC

XapaKTCPUCTUKU CHy‘—I&ﬁHLIX BCJINYHH,

8) BJIAACHUEC HAaBbIKAMHU HUCIIOJIb30BAHUSA I'OTOBBIX KOMIIBIOTCPHBIX IMIPOrpaMM IIPU pCIICHUU

3a7a4.

d)opMa HpOMG)KyTO‘-IHOﬁ arrecTallui B COOTBETCTBHUU C y‘{e6HBIM IJIaHOM — 3a4€T C

OIIEHKOM, TP IK3aMEHa.

O0beM IUCHUILTHHBI

O0beM IMCIHUILIHHDI, YaC.
Bun yuyeOHBIX 3aHATHH
Bcero Cemectp (TpuMecTp), Kypc®
U CaMOCTOsITeIbHasI padoTa
1 2 3 4
Ounasa popma ooyuenus
KonrakTHasi padoTa o0yyaomuxcs ¢ 186 72 60 18 36
npenoaaBarejieM, B TOM YHcJIe:
nexkuonHoro Trmna (J1) 64 18 20 8 18
nabopaTopHbIie PabOThI (TIPAKTHKYMBI)
(JIP)
MPAKTUYECKOTO (CEMUHAPCKOT0) TUIA 122 54 40 10 18
(I13)
KOHTPOJIHpyeMast CaMOCTOSTEIbHAS
pabota ody4atonuxcs (KCP)
CamocTosiTesibHasi padoTa 138 36 48 18 36
ooyuarumuxcs (CP)
[pomexxyTounas dop | 3rxzamen | axzamen IK3AMEH 3auem c IK3AMEN
arrecTanusa Ma a, 3auem OUCHKOUL
c
OUEHKOIL
qac. 108 36 36 36
O0mas TpynoeMKocTsh (Jac. / 3.e.) 432/12 144/108/4 | 144/108/4 | 36/27/1 108/81/3

3. CopepxaHue JMCHUILIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaMm (pa3jejaM) ¢ yKa3aHHeM
OTBEJCHHOI'0 HA HHUX KOJHYeCTBA aKaJeMHYeCKHX MJIM ACTPOHOMMYECKHMX YacoB M BHI0B
Y4eOHBIX 3aHATHH M CTPYKTYPa TUCHUIINHBI

CTpyKTypa IHCUMIIJIMHBI



O0beM AMCHUILINHBI, Yac. Dopma
TEeKYyLIero
KonrakTHas paGora KOHTPOJIA
HanMeHoBAHIE TeM o0yuaromuxcs ¢ CP ycrneBaeMocCTH,
Ne ni/m Bce | npenogaBartenem NPOMEKYTOYH
(pa3genos) . ¥
ro 10 BU/IaM y4eOHBIX 3aHATHIi oii
aTTecTAluU
J JIP 3 ke
P
Ounasa popma 0dyuenusn
JIuHeliHbIe Onepaliy Hal Pemenne
Paznen 1 | marpuniamu, onpenenuTens 20 4 8 8 3aj1au
MaTPUIIBI
OOpartHas MaTpuLa u Pemenne
Paznen 2 | pemenue MaTpuIHOTO 20 4 8 8 3amaq
ypaBHEHUS
Cucrema JTHHEUHBIX Pemenue
Pasen 3 anre6panqvecmx 2 4 ] 10 3amau
ypaBHEHUIA,
npasmio Kpamepa
Cucrema JTMHEHHBIX Pemenne
Paznen 4 | anreOpandyeckux ypaBHEHUH, 20 4 8 8 3amau
merop ["aycca
Pasmen 5 | JIuneitHsle onepanuu Pemenne
HaJl BEKTOPaMHU 20 4 8 8 3amau
Pasnen 6 | JIuHelHAs HE3aBUCUMOCTD Pentenue
BEKTOpPOB, 0A3UC IMHEHHOTO 22 4 8 10 3aj1a4
MIPOCTPaHCTBA
Paszgen 7 | OcHOBHEIE 3a1a4u Penrenue
AQHANIUTHIECKOM T€OMETPUH Ha 22 4 8 10 3ama4
TUTOCKOCTH
Pasmen 8 | OcHOBHBIE 331841 Pemenne
aHANNTHICCKOH T'€OMETPUH B 20 4 8 8 3a1a4
MIPOCTPAHCTBE
Pasnen 9 | IMoustre yukimu. OCHOBHBIE Perenune
KJIaCChI (PYHKITHHA 20 4 8 8 3amau
Paznen [Ipenen ¢pyHKIIMU B TOYKE U HA Pemenne
10 OECKOHEYHOCTH 22 4 8 10 3aja4
Paznen PackpriTHe HEonpeneneHHoCTEN Pemenne
11 npeobpa3oBaHueM QyHKIHHA 18 4 6 8 3a1a4
Pasnen | IlepBblii u BTOpOi Pemenne
12 3aMevaTeNbHbIE PEIeibl 20 4 8 8 3amau
Paznen IIpownsBomHas QyHKIHH Pemenne
13 MaremaTuueckuii u 3a1a4
TEOMETPUICCKUI CMBICIT
nuddepeHIrana, OCHOBHbIE 20 4 6 10
TeopeMs! A PepeHINATEHOTO
ucuncienus. [Ipasumo
Jlonurans
Paznen ITocTpoenue rpaduka GyHKIHH 20 4 g g Penrenue
14 3aa4
Pasznen Heomnpenenennslii uHTETpa, Pentenune
15 OCHOBHBIE IIPUEMBI 18 4 6 8 3aaq
MHTETPHPOBAHHUS
OmpeieieHHBIN HHTETPA, Perenne
Pazpen
16 reOMETPUUECKHUE IPUITOKEHUS 20 4 8 8 3a1a9
OMpeNIeNIEHHOT0 HHTErpaa




O0beM AMCHUILINHBI, Yac. Dopma
KonTakTHas padora TeKy1Iero
o0y4aromuxcs ¢ KOHTPOJIA
HaumeHnoBanue tem y m CP P
Ne n/m (pa3ienon) Bce | mpenogasarenem ycleBaeMocTH,
pa ro 10 BU/IAM y4eOHbIX 3aHATHIl NPOMEKYTOYH
KC
JI JIP 3
P
Ounasn ¢hopma odyuenus
DK3aMCHBI,
IIpomeskyTouHast aTTecTanus 108 3a4eT C
OIIEHKON
Bcero: 432 | 64 122 138

Cozlepmalme AUCIHHUIIINHBI

Tema 1. JIuHeiliHbIe onepanuy HAJA MATPUIIAMHU, OTIPeIeTuTe]b MATPHUIIbI.

3ajaya TOMCKa ONpENENuTeNs A Marpull pasMmepHoctd 2, 3, 4. PasnoxeHue 110
cTpoke(cTosoIy). DKBUBaJICHTHBIC IPEOOpa30BaHus, MPUBEICHNE K BEPXHETPEYTOIIBHON (opMe.
YMHOKEHHE MaTpHI, CIIOKEHHE, YMHOKEHUE Ha YUCII0, TPAHCIIOHUPOBAHHE.

Tema 2. O0paTHas MaTpuLa U pellleHHe MATPUYHOI0 YPABHEHMS.
Haxoxnenne oOpaTtHOW MaTpuilel anreOpandecKUMH IomoJHeHusMH. HaxoxaeHue oOpatHoit
ManI/II_U:I 3KBUBAJICHTHBIMU HpGOGpaBOBaHI/IHMH. PCH_ICHI/IC M&TpH‘IHOI‘O ypaBHeHI/ISI.

Tema 3. Cucrema JJMHEeHHBIX ajiredpandecKux ypaBHeHui, npasuio Kpamepa.
[IpoBepka mpumenumoctu mnpaBuia Kpamepa. 3amaum Ha HaxoxzaeHue pemeHudt CJIIAY mo
npaswity Kpamepa. IIpoBepka 1osydeHHBIX peLEHU.

Tema 4. Cucrema JuMHeHHBIX ajredpanyecKux ypapHenmnii, meroxa I'aycca.

3agaun Ha HaxoxneHwe pemeHuid CJIAY ¢ kBagpaTHOM MaTpulel CHUCTEMbl U HEHYJIEBBIM
omnpenenuTeneM MetoaoM l'aycca. 3agaun Ha HAXOXKJIEHUE PELIEHUH C HYJIEBBIM OIPEACIIUTEIIEM.
3ajaun Ha HAXOXKACHHUE pEIICHUs C HEKBaJpaTHOW MaTpuile MetoaoMm [aycca. Beibop mertona
pemeHHﬁ, B 3aBUCUMOCTH OT ManI/II_U:I CUCTCMBI.

Tema 5. JInHeiiHbIe onepanuu HaJ BEKTOPAMM.

CnoxeHne M BBIYMTAHHE BEKTOPOB. HaxoxneHwe NIuHBI BEKTOpa. YMHOMKEHHME BEKTOpa Ha
gucino. IlpoBepka komnHeapHOCTH BEKTOpOB. CKalspHOE, BEKTOPHOE, CMEIIAHHOE
IIPOU3BeIeHUE BEKTOPOB. IIpoBepka OpTOroHaIbHOCTH, HAXOKIEHUE YITIa MEXKAY BEKTOPaMHU.

Tema 6. JIuHeiiHasi He3ABUCUMOCTH BEKTOPOB, 0a3UC JIMHEITHOI0 MPOCTPAHCTBA.

[IpoBepka BEKTOPOB Ha JIMHEHHYIO HE3aBHCUMOCTb. baszuc. OpTOHOpMHpPOBaHHBIN Oasuc.
Koopaunarel. CkaisipHoe MNpOU3BEACHHWE B KOOpAWHATaX. BekTopHOoe MNpou3BEAeHUE B
koopauHaTtax. CMelIaHHOE IPOU3BECHUE B KOOPANHATAX.

Tema 7. OcHOBHBIC 321241 AHAJIUTHYECKON INeOMETPHH HA MJIOCKOCTH.
Haxoxnenne miomanu ¢uryp. KaHoHnueckoe W mapaMeTpuyecKoe YypaBHEHHE MPSIMOM.
B3aumHoe pacnonoxeHue npsMbIX.

Tema 8. OcHOBHBIC 321241 AHAJINTHYECKON NeOMETPHHU B IPOCTPAHCTBeE.
B3auMHoe pacnoniokeHue NpsMbIX U INIOCKOCTEH. 3ajaua HaxXOXKIACHUs ypaBHEHMS IJIOCKOCTH,
npoxoasAlie uepe3 TpU 3afaHHble TOuku. OOBbeM mMapajulesenuIiesia, MOCTPOSHHOIO TpPex
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BCKTOpax. KOMH.TIaHapHLIC BCKTOpa, IMPOBCPKA HA KOMIIJIAHAPHOCTD. Yron MCKAY TIOCKOCTIAMU
" IPSAMBIMHA B IIPOCTPAHCTBE, C TIOMOIIIBIO CKAJIAPHOI'O IIPOU3BCACHUA.

Tema 9. Ilonsitue pynkuuu. OcCHOBHBbIE KJIaCChl PyHKIUIA.

Haxoxnenue obmactu onpeneneHus, ooaactu 3HaueHuid pyHkuuu. [IpoBepka Ha MOHOTOHHOCTD,
MepUOANYHOCTh, HaxokJeHue nepuonaa. IIpoBepka Ha dYeTHOCTh/HeueTHOCTh. (CBoiicTBa
o0paTHOH PyHKIHH.

Tema 10. IIpenesa pyHKIMH B TOYKe H HA 0€CKOHEYHOCTH.
Haxoxnenue mpenena cymMmbl, yacTHOro U mpousBeneHust ¢yHkiuil. IlpoBepka ¢yHKIum Ha
HenpepbIBHOCTh. OmpeeneHre TUMa pa3pbiBa (yHKINH.

Tema 11. PackpbiTHe HeonpeaeaeHHOCTel npeodpa3oBanneM GpyHKIMI.

PackpeiTue HeompeaeneHHocTH Buaa oo/ u 0/0 st IpoOGHO-pallMOHANBHBIX BBIPAKEHUH,

HEONpEAENEHHOCTh  00-00  JUIsl ~ MPPAallMOHAIBHBIX  BbIpaxkeHWH. Meronpl  cBeaeHUsS
1

HEOIPEACICHHOCTH BUJJa K JPYTUM HEONPEAEICHHOCTSM.

Tema 12. IlepBblii M BTOPOi 3aMeyaTe/IbHbIE TPeebl.

PackpbiTHe HEONpeaeNeHHOCTH 3aMEHON BXOMAIMX (DYHKIMH HAa HKBUBAJIICHTHBIE OCCKOHEYHO

Masiple  ¢yHkuuu.  Mcnonb3oBaHMe ~— 3aMeuaTeNbHBIX — NPENeNoB  JUISL  PACKPBITUS
1=

HeomnpeaeneHHocTeld. CBeieHNEe HEONPEEIEHHOCTH KO BTOPOMY 3aMeyaTeIbHOMY Mpeaey.

Tema 13. IlpousBognasi ¢ynknuu. MareMaTHyecKHMii M TreOMeTPHYECKHil CMBICI
aupdepennuaia, ocCHOBHbIe TeopeMbl aAupPepeHunaIbHOr0 wucumuciaenus. Ilpasuio
Jlonuraus.

Bbrunciienue npou3BOIHBIX CyMMBI, IPOU3BEIEHUS, YACTHOTO (PYHKIIUI.

Pacuer npousBogHoil cnoxxkHor yHKimH. [locTpoeHne ypaBHEHHs KacaTelbHOW K (QYHKIHH B
touke. Haxoxnenune nuddepenunana pynkunu. Onepanus BHECEHU MO 3HaK quddepeHnmaia.
3anaya HaXOXAECHHUS KOpHEH MHorouwieHa. J[oka3aTenbcTBO OCHOBHBIX CBOMCTB MapaloJibl Kak
rpaduka KBagpaTHYHOW (QYHKIMHM. PackpbelTHe HeONpeneleHHOCTe ¢ TOMOUIbIO IpaBHiIa
Jlonnrans.

Tema 14. IlocTpoenue rpaduka GpyHKUIHH.
Haxoxnenne acuMmror, SKCTpEeMyMOB, Todek mnieperuba Qynkuuu. OOmas mnpouesypa
uccienoBanus (GyHKIIUU U IIOCTPOCHUS ee TpaduKa.

Tema 15. HeonpenejieHHbIM HHTErPaJl, OCHOBHbIE IPUEMbl HHTEITPUPOBAHMS.
3amaul Ha METOJl 3aMEHbI IEPEMEHHOI0 B MOABIHTEIPaIbHOM BhIpakeHHH. BHeceHue moj 3Hak
maddepernnana. 3agaun Ha METO] HHTETPUPOBAHUS 110 YACTSIM.

Tema 16. OmnpenejieHHbII HHTErpaj, reoMeTpHUYecKHe NPHJIOKEHHUS OIpeaeIeHHOTO
HHTerpaJa.

Haxoxenue ornpeeieHHOro HHTerpasia ¢ momoiisio Merona Herotona-Jleitouuia. Beruncnenue
wiomanen puryp.

4.MatepuaJbl TEKyLero KOHTPOJISA yCIieBaeMoCTH 00y4aomuxcs 1 GoH/I OLIEeHOYHBIX
CpeIcTB MPOMEKYTOUHOM ATTeCTAlUM M0 JUCHUILINHE



4.1. @opMbI 1 METOABI TEKYILIEr0 KOHTPOJISI yCIIEBAEMOCTH M IIPOMEKYTOYHOM aTTeCTalHH.

4.1.1. B xoge peanu3anum IUCHMIUIMHBI «MaTeMaTHKa» MCNOJAB3YIOTCH CJeAyOIue
METObI TEKYIIEr0 KOHTPOJISA YCIIEBAEMOCTH 00YUYAIOIIUXCS S

— IIPY POBEACHUY 3aHATUH JIEKIIMOHHOTO TUIA!
Huanor, ycTHoe cobeceioBaHNe
— IIPY MPOBEACHUY MPAKTUYECKNX 3aHATHIN:

Pemrenne 3aaa4 UHANBUAYAJIbHO, PEIICHUE 3a/1a4 B KOMaH/aX, MAaTEMAaTHYCCKUC UT'PbL

— I[IpU MMPOBCACHUN CaMOCTOSTEIbHOMN pa6OTBIZ

Pemenue 3anau B on-line, Penenue 3agau B rpymnmnax B COUUAIbHBIX CETAX

4.1.2. 3a4eT ¢ OLEHKOH M 3K3aMeHbI NPOBOASATCH B (pOpMe OTBETOB HA BONPOCHI OnjieTa U
peleHus 3a1a4y. JK3aMeH MPOBOAUTCH B MMCbMEHHOI (hopMme.

4.2. MarepuaJjibl TeKylIero KOHTPOJISl yCIIeBAeMOCTH.

Bapmuanr 1

3x,—2x, +x; =1
X, +x,—2x,=-5
—2x,—5x, +3x;, =8
1. Pemuts CJIAY
2. IlepBblif Lex 3aBojia BBITYCKAET MPOAYKIMIO CTOMMOCTBIO a ThIC.pyO\elMHHI1Ia, BTOPOi b
ThIC.pyO\enuHuna. Eciau nepBblii iex caenaer CTo eIUHUI TOBapa, a BTOPOH COPOK, TO
o01mast npuobITH 3aBojia cocTaBUT 320 ThICAY, @ €CJIU MEPBBIN LIEX CIIEIAET CEMbIECST
TBICSIY €IMHULL TOBApa, a BTOPOU MATHAECHT, TO NpUObLIL 3aBoja 290 Tricau. Kakoit ToBap
BBIFOJIHEE MPOU3BOAUTSH 3aBoy? Uemy paBHa OyzeT nmpuObLIb 3aBO/A, €CIIU MEPBBIN 1IEX

caenaet 300 equaMI] TOBapa a BTopoit 100 equauI?
3. Pemmts MeTomom oOpaTHOi Marpuisl CJIAY

x+3y=11
3x-4y =19

4. CTouMoOCTh OIHOI'O YacCa KaTaHHd Ha CUTBEC, IBUKYIICTOCA CO CKOPOCThIO V KM\‘I,
2

%
32+11lv+—
2
COCTABJIAICT . C KaKoOn CKOpOCTBIO Haa0 KaTUTHCSA Ha CUT'BEC, lITO6I)I
2
T

3aIJIaTUTh MUHUMAIIBHYIO CTOUMOCTD, 3a 1poe3a 30 Kpyros, MO CTaJUOHY C paAHyCOM
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e

10.

11.
12.
13.

14.
15.
16.

CroumocTh OOHOI'0 YacCa IIpoKaTa BEJIoOCUIICaa, ABHXKXYIICTOCA CO CKOPOCTBIO V KM\‘{,
2

12 +8v+
3

COCTaBJIAET . C KaKo# cKOpOCThIO HYXHO €XaTh 110 Tpacce,
MPOTSHKEHHOCTHIO 270 KM, 4TOOBI CTOMMOCTD IPOKaTa Obl1a HAUMEHBINECH?

ITpuBeaure npumep rpaduka GyHKIHN, UMEIOLIETO ABE TOYKH HEYCTPAaHUMOI'O pa3pbiBa
BTOPOI'O poja

Bonpockl, BLIHOCHMBbIEe HA CAMOCTOSAITEJIbHOE U3yYeHue
Jloka3aTenbCTBO TEOPEM O CBOMCTBaxX olpeaenuTens. Jloka3zaTenbcTBO IpaBHila
TPEYrOIBLHUKOB JJISI HAXOXKACHUS OTPEICITUTEIST MaTPHITHI 3*3.
JlokazaTenbCTBO TEOPEMBbI O EIUHCTBEHHOCTH OOpaTHOM MaTpuibl. Jloka3aTenabcTBO
JIOCTATOYHOTO YCIIOBHS JIJISl CYIIECTBOBAaHUS 0OpPaTHOM MaTpHIIbI.
Joka3zarenscTBO npaBmiia Kpamepa.
Panr matpunel. 3agaun Ha HaxoxaeHue panra. IlocTpoeHne >KOHOMUYECKOH MOJEINH,
ceonumoit k CJIAY.
Oprt BekTOpa, MPOEKLUs BEKTOPa, MPOBEPKa BEKTOPOB HA KOMIUIAHAPHOCTb.
[IpeobpazoBanue  6a3ucoB.  JlokazaTenbcTBO ~ (OpPMYNIBl  JUIMHBI  BEKTOpA.
beckoHeuHOMEpHOE MPOCTPAHCTBO, CYIIECTBOBaHKE Oa3uca.
[Inomaau oKpyXHOCTH, 3JUIAIICA, YUCIIO ITH.
O06beM mUIMHIpaA, KOHYyCa, YCEYEHHOTO KoHyca. B3auMHoe pacnosiokeHre TpeXMEpHbBIX
00BEKTOB B ITPOCTPAHCTBE.
UucneHHbIH METOA HaxOokAeHHs KopHed ¢yHkuuu. Jloka3arenbCcTBO CyIIECTBOBAHUS
JENCTBUTENBHOTO KOPHS Yy MHOTOWIEHA HEYETHOU CTENIEHM.
JlokazaTenbCTBO HempepblBHOCTU Auddepenunpyemoit ¢ynkuuu. Ilpumep QyHKUMi:
HENpEePhIBHOM, HO He MU DHepeHITUpyEeMO.
[TpeoOpa3oBanue pa3IuYHbIX TUIIOB HEOIIPEIEICHHOCTEN APYT K APYTY.
CBoiicTBa O€CKOHEUHO MAJIBIX M OECKOHEYHO OOJIBIINX (PYHKITHH.
JlokxazarensCTBO IIpaBUI nuddepeHIIMpOBaHMUSL. IIpousBoaHas byHKIMH,

S

IIPEICTaBIIEMON B BUAEC
JloKaJbHBIE AKCTPEMYMBI KyOMUECKOT0 MHOTOUJIEHA, TpadK KyOM4eCcKOro MHOTOWICHA.
WuTterpupoBanue ApoOHO-PALMOHATBHBIX BBIPAKEHHH.
CBolicTBa ONpENIENIEHHOTO MHTEerpana. YnciaeHHbI METOJl HaXOXKJIEHUS OIPEIEICHHOIO
uHTerpana. O0beM Tena BpalleHusl.

4.3. OueHo4YHble CPeACTBA /ISl IPOMEKYTOYHOM aTTecTALMH.
4.3.1. ®opmMupyemblie KOMIETEHIIUN

Kon HaumenoBanue Kon stama | HanmenoBanue JTana
KOMIIETCHITUN | KOMITETCHITHI OCBOEHUS OCBOEHHUS KOMIIETEHITUN
KOMIIETEHIIUU

OIIK-2 CnocoOHOCTh TPUMEHSITH OIIK -2.1 CriocoOHOCTh K IOHUMAaHUIO
OCHOBHBIE METO/IbI OCHOBHBIX METOJIOB
MaTeMaTHYECKOrO aHaIu3a U MaTeMaTH4ECKOIo aHajau3a u
MOJIETTUPOBAHUS, MOJIETTMPOBAHUS U
TEOPETUUECKOI0 U AKCIIEPUMEHTAILHOTO
9KCIEPUMEHTAIHHOTO UCCIIEIOBAHUS
HCCJIEIOBAHUS; BIIaJICHUEM
MATEMAaTHYECKHM AMNapaToM  ~=re—— Doprmposaric
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NIPU PEIICHUU
npodeccroHaNbHBIX TTPOOIEM

AHAJIUTUYCCKOI'O 1
MaAaTCMaTH4YCCKOI'o
MBIIIJICHUSA CTYICHTA

OIIK -2.3

CnocoOHOCTE K
MPUMEHEHUIO METOJIOB
MaTeMaTHYEeCKOro aHaanu3a u
MOJICTTHPOBAHHSI,
TEOPETUICCKOTO H
AKCIEPUMEHTATIHLHOTO
HCCIIEIOBAHMS

OIIK -2.4

['0TOBHOCTH IPUMEHEHUS
MaTeMaTHYEeCKOrO armapara B
00mactu nHGOPMAITMOHHBIX
TEXHOJIOTH JUIsI PEeIICHUS
npodeccHoHaTBHBIX
mpo0seM B o0nacTu
TOPTOBJIH.

4.3.2 [loka3zaTe/in 1 KPUTEPUHU OLEHUBAHUSA KOMIIETEHIMH HA PAa3JIMYHBIX 3TANaxX UX

(popmupoBanus

Oran
0CBOECHHUS
KOMIIETEeHI[UH

Iloxa3aTejib OoLleHHBAHHUS

Kpurepnii oneHuBanus

OIIK -2.1

Omnpenensier cBOMCTBa MaTpull;
BruaBnsier rpaduyeckue crnocoobt
pelIeHust SKOHOMUYECKHX 3a/1a4 C

MOMOIIBIO AHATUTHUYECKOU TeOMCTPUH;

N3yyaeT cuctemy JIMHEWHBIX

anredpanyeckux ypasHenuit (CJIAY);

[IpumeHneHs! onepanuu co
CBOMCTBaMHU MAaTpPHIL;
Ocy1ecTBIIeHbI
HKBUBAJICHTHbBIE
npeoOpa3oBaHUs MATPHIL,
Vcrnonb30BaHbl METO/IbI
pacyeToB ONpPEACIIUTENICH
KBaJ[paTHBIX MATpPHLI,
HaXOXXAeHHe 00paTHON
MaTpHIIbI

[TpuMeHeHBI METOIBI pEIICHUS
CJIAY (meton INaycca, meTox
00paTHOM MaTpHILIbl, IPABUIO
Kpamepa);

[Toctpoenst CJIAY, orieHeHBI
MHOJKECTBO PEIICHUN C
MIOMOIIbIO TEOPEMBI
Kponekepa-Kanene,
COOTBETCTBYIOIIYIO MAaTPHILY
CHCTEMBI U HaliJIeHbI ee
pellieHus; MOCTPOEH rpaduk

byHKIMH;

OIIK -2.2

OHI/IpaeTCH Ha 0a30BbIC 3HAHUS

(0)

(GYHKIMSIX U MX CBOMCTBAxX, ONEpalusx

PerieHbl 5 KOHOMUYECKHE
3aga4r C IIOMOIIBIO alriapara
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Jtan
0CBOCHHUSA

Iloxa3aTesib OLleHUBAHUS

Kpurepnii onennBanus

KOMIICTCHIU M
Qg QepeHIpOBaHUS U MaTEMaTU4ECKOTr0
UHTETPUPOBAHUS; MOJICIUPOBAHHSI,
Hcnons3yer cBOKCTBA 3JIEMEHTAPHBIX HaiieHsl npon3BoHyO
GhyHKIMHA U1 aHAIA3a CBOMCTB dbyakuo u nuddepermnmar;
SKOHOMMUYECKHUX IIPOLIECCOB, IIPOBEPEHBI IIOJJO3PUTENBHbBIE
MOJICTUPYEMBIX C TIOMOILIBIO Ha DKCTPEMYM TOYKH,
CYNEPIO3UINHU YTUX (DYHKIIHIA; BBIUHCJIEHBl HEOIIPE/IETICHHbIE
Hcnonp3yet MeTobl peieHus U OIIpe/ieJICHHbIE UHTETPAJIbI;
SKOHOMMUYECKHX 33/]1a4 C [IOMOIIbIO IIpriMeHEHbI aITOPUTMBI
anrapaTta MaTeMaTu4eckoro HAXOXKACHUS MPENIEIOB U
MOJIEIIMPOBAHUSI; IIPOU3BOJHBIX;
Ymeer cTpouTh 6a3uc JIMHEHHOTO OuieHeHbI MOJYyYEHHBIE
IIPOCTPAHCTBA; IPOBEPATH CUCTEMY pelieHus u
BEKTOPOB Ha JINHEHHYIO MHTEPIPETHPOBAHBI
HE3aBHCHMOCTD, HKOHOMMYECKHE MTOCIIEICTBUS
KJ1acchl QyHKIUHN; npeaen GyHKINH B ATUX PELICHU.
TOYKE U Ha OECKOHEUHOCTH; IPOBEPATH
HEeMpPEepHIBHOCTh (DYHKIUH B TOUKE,
KJ1acCcu()UIIUPOBATh TOUKU Pa3pbiBa
[Tonb3yercs anmaparoMm
MaTEMATUYECKOT0 aHAJIN3a JUIsl
W3YY€HUs CBOMCTB PyHKIIMU.

OIIK -2.3 Hcnonb3yer cBOICTBa 3JeMEHTapHbIX | Pemensl AKOHOMUYECKHUE
¢GbyHKUMH I aHauM3a  CBOMCTB | 337a4M C IIOMOILIBIO ammapara
HKOHOMHYECKHX MIPOLIECCOB, | MATEMATUYECKOTO
MOJIETTUPYEMBIX c IOMOIIIBIO | MOZIENTMPOBAHMSI;
CYINEPHO3ULINU ITUX (YHKIIHIA; OneHeHbl MOJTyYEHHbBIE
Hcnonw3yer METO/Ibl pellIeHus | pelieHus u
SKOHOMHMYECKHX 3aJad C TOMOIIbIO | MHTEPIPETUPOBAHBI
annapara MaTEMATUYECKOTO | SKOHOMHUECKHE TIOCIEACTBUS
MOJICTTUPOBAHUS; ATUX peleHui

OrnupaeTcsi Ha OCHOBHBIE
TEOPETUYCCKHE MOXObI K aHATH3Y
Pa3IUYHBIX YKOHOMHYECKHUX CUTYaIHi
Ha OTPACJIEBOM U MaKPOIKOHOMUYECKOM
YPOBHE; YMEET MPAaBUIbHO
MOJICITUPOBATh CUTYAIUIO C YYETOM
TEXHOJIOTHYECKUX, IOBEJACHUECKHUX,
WHCTUTYIIMOHAIBHO-TIPABOBBIX
0COOCHHOCTEH ITUPPOBOIT IKOHOMUKH;
YMeeT BbIIENIATh U COOTHOCUTb
HETaTUBHBIC U MMO3UTUBHBIC (DAKTOPHI
nudpoBoit TpaHchopMaIKH,
OTIPE/ICTISITh CTETICHb WX BO3JICHCTBUS HA
MaKpo- U MUKPO3KOHOMHYECKUE
MOKA3aTeln, NX BO3MOXKHOCTH BEIACHHUSI
OM3Heca U pelIeHne SKOHOMUYECKIX
pooIieM

[TomryueHbl 3HAHUS U HABBIKU
[0 OpraHu3aluu
UHPPACTPYKTYpHI HUPPOBOH
HSKOHOMHMKH U LU(pOBOH
Tpanchopmanuu
KOMMEPUECKOTO MPEIPUITUS,
BBICTPauBaHUs €ro CBA3ECH B
paMKax LEernoYeKk CTOUMOCTH U
IJI00aIbHBIX CETCH;

Brnageer meTogamu ananusa
U (POBOH SIKOHOMUKH,
oreHKH (D PEKTUBHOCTH

1 poBoi TpaHchopmanuy,
BBISIBIISIET U aHAJIU3UPYET
npo6aeMbl HupPOBOH
0e30MacHOCTH;

Bitageer MmeToaMu OLICHKH

13



Iran Iloka3aTesib OLEHMBAHMA Kpurepnii onennBanus
OCBOEHHS

KOMIIETCHIIUU
DKOHOMUYECKOM MOJIMTUKU U
(YHKIIMY TOCyIapcTBa B
HOBBIX TEXHOJIOTHMYECKNX
YCIIOBHSIX
OIIK -2.4 Pernrenve nDKOHOMHUYECKHX 3a1ad C Permiennr DKoHOMHUUECKHE

IIOMOMLIbIO allrapara MaTeMaTu4CcCKOro 3aaa4y C [MOMOLIbIO alriapara
MOACITUPOBaHMs; OLICHKA ITOJIYYCHHBIX MaTEMaTUYICCKOI'O

pEeLIeHUI U UHTEPIIPETaLUs MOJIETIMPOBAHMS; OLICHEHBI
H9KOHOMMYECKHMX IIOCIEICTBUM ITUX IIOJIyYEHHBIC PELICHUS U JlaHa
peuieHui. HHTEpIIpeTanus

HKOHOMMYECKHX IIOCIEACTBUN
9TUX pELICHUMN.

4.3.3 TunoBble KOHTPOJIbHBIE 32JAHUS I MHbIE MaTepUAJIbl (THIIOBbIE OLIEHOYHbIE
MarTepuajbl), HeOOXoAUMbIe ISl OUEHKH 3HAHWH, yYMeHMiH, HABHIKOB M (MJIH) ONBITA
AeSITeIbHOCTH, XaAPaKTepU3yKIIMX 3Tanbl (GOpMHPOBAHHA KOMIIETEHUHMH B mpouecce
O0CBOEHUsI 00pa30BaTeIbHON MPOrpaMMbl

BOl'[pOCI)I l'lpOMe)KyTO‘{HOﬁ aTTeCTalluu

1. JIuneiinas anrebpa U aHATUTUYECKAsi TEOMETPUS

1. I'eomeTpuyecKkue BEKTOpPbI, OCHOBHBIC MOHATHS U ONpPEIENeHHs: MOIY/b, KOIJIMHEAPHOCTD,
PaBEHCTBO BEKTOPOB, MPOEKIMS BEKTOpPA HAa HAIIPABJIEHUE IPYroro BEKTOpa.

2. JIuneiiHple onepanuy HajJl T€OMETPUYECKUMH BEKTOPaMU — CIOKEHHE, YMHO)KEHHE Ha YHCIIO.
[IpaBmwiio TpeyroiabHHMKA, IMpaBWIIO NapajuieJorpaMma JUid CJlOXKeHHs BeKTopoB. CBoiicTBa
JINHEVHBIX OIepaLui.

3. IlonsiTue NWHEWHOW 3aBUCUMOCTH BEKTOpoB. HeoOXomumoe u JOCTATOYHOE YCIOBHE
JMHEWHON 3aBUCUMOCTH CUCTEMbI BEKTOPOB (C 10Ka3aTeIbCTBOM).

4. HeoOxoquMoe M AOCTATOYHOE YCJIOBUE JIMHEHHOW 3aBUCUMOCTH I JABYX T'€OMETPUUYECKUX
BEKTOPOB. JInHelHas 3aBUCUMOCTh TpeX U 00jiee BEKTOPOB INIOCKOCTH.

5. Heo6xonuMoe 1 JOCTaTOYHOE YCIOBUE JIMHEHHOW HE3aBUCUMOCTH JJIsl TPEX NEOMETPHUUECKHUX
BEKTOPOB POCTPAHCTBA.

6. [TonsaTue Ga3uca BEKTOPHOTO MPOCTPAHCTBA. basznc MIOCKOCTH U TPEXMEPHOTO MPOCTPAHCTBA
(onpenenenue, npumepsl). Teopema 0 €AMHCTBEHHOCTH Pa3IoKEeHUH MTPOU3BOJIBLHOIO BEKTOpPa MO
JTaHHOMY 0a3ucy ((hopMyITHpOBKa).

7. KoopauHatsl BeKTOpa B JaHHOM Oa3uce (ompezeneHue, npuMepsl). JIuHelHble onepanuu Hazl
BEKTOpPaMHU B KOOPAWHATHOU (hopme.

8. JlekapToB OPTOHOPMHUPOBAHHBIM 0a3UC MIIOCKOCTH U MPOCTPaHCTBa (ompexenenue). Paguyc-
BeKTOp Touku. KoopanHaTel TOUKM B IpocTpaHcTBE. PaccTosHME MEX Y IBYMS TOUKAMH.

9. Omnepauuu Haja BEKTOpaMM, 33JaHHBIMH CBOMMH KOOpAMHAaTaMHd B JIEKapTOBOM
OPTOHOPMUPOBAHHOM 0a3Hce — CI0KEHHE, YMHOKEHHE BEKTOpa Ha YKCII0, HAXOXKIEHUE MOJTYJI,
yCJI0BHE KOIJITMHEAPHOCTH BEKTOPOB B KOOPAMHATHOH (popme.

10. CkanspHoe pou3BeCHIE BEKTOPOB (ONpeAeaeH s, IPUMEPBI) U ero cBoicTBa. CKansipHOe
NIPOM3BEICHUE B KOOPAMHATHOM (hopMe Al BEKTOPOB, 3aJaHHBIX CBOMMH KOOpJIMHATaMH B
JEKapTOBOM OPTOHOPMHUPOBAHHOM Oa3uce.

11. HaxoxknaeHue MoOIynsi BEKTOpa, YIJIa MEXAY BEKTOpaMH C TIIOMOIIBIO CKaJsPHOTO
IIPOU3BE/IEHUS. YCIOBHE OPTOrOHAIBHOCTH BEKTOPOB B KOOPAMHATHOU (hopMme.
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12. BekropHOE€ NpPOU3BEACHHUE BEKTOPOB (OINpENEieHHE, CBOMCTBA). BbIpakeHHE BEKTOPHOIO
MIPOU3BENIEHUS Yepe3 KOOPANHATH BEKTOPOB-COMHOXKHUTENEH B 1I€KAPTOBOM OPTOHOPMHUPOBAHHOM
Oazuce.

13. CmemnranHoe (BEKTOPHO-CKAISIPHOE) IMPOW3BEIEHUE TPEX BEKTOPOB (ONpeAesieHHs)) U ero
CBOMCTBA. | eoMeTpHUYECKUI CMBICT CMEILIAHHOTO IPOU3BEICHUSI.

14. Ilpsmas nuHUA Ha IUIOCKOCTM M B IpOCTpaHcTBe. KaHOHWYECKOE M IapameTpudecKoe
YpaBHEHUE NPSAMOM, YpaBHEHHE MIPSIMOMN, IPOXOSILIEN Yepe3 BE 3aJaHHbIE TOUKH.

15. VYpaBHeHHME IIOCKOCTH B MHpOCTpaHCTBE (BBIBOA ypaBHeHUs). CopepiKaTelbHbIA CMBICI
KO3((UIIMEHTOB TNpPH HEM3BECTHBIX B YPABHEHUWM IUIOCKOCTH. YpaBHEHHE IIJIOCKOCTH,
MPOXOSIIECH Yepe3 TPU 3aJaHHbIE TOYKH (BBIBOM). YTOJI MEXIY IIOCKOCTSIMH. YTOJI MEXIY
IIPSAIMOM U TUIOCKOCTBIO.

16. Marpunsl. OcHOBHbIE TOHATHUA W ompeAeneHus. Tumbl wmarpull (IPsSMOYrojbHasi,
KBaJ[paTHas, €AMHUYHAs, MaTpHIA-CTPOKa, MaTpulla-cTosnder). PaBeHCTBO Marpull, JTHHEHHBIE
oTiepalliy HaJl MaTpHUIIaMH (CIIOKEHHEe, YMHOXKEHHE Ha 9nciio). CBOMCTBA JIMHEWHBIX OTepaIiii.
17. Onepanust yMHOXEHHSI MaTpULl U €€ CBOWCTBa (OIpeneNeHHs, MPUMEPhl MEePEMHOKEHHS
Pa3IMYHBIX THUIOB MATPHUIl — MPSIMOYIOJbHBIX, MaTPUL-CTOIOLOB, MATPHUI-CTPOK H T.JI.).
TpancnonupoBanue Mmarpun. CBolicTBa omnepaluuy TPAaHCIOHMPOBAHMS  (ONpEEIICHUE,
MIPUMEPBHI).

18. Ompenenurtenu KBagpaTHbIX MAaTpHUI, MHUHOPHl U anredpanyeckue JOMOTHEHUS
(ompenenenusi, mpumMepsl). [IpaBuiIo BBIUKCIEHUS ONPEACTUTENEH PA3TI0OKEHHUEM 110 CTPOKE HITH
cronbiy. CoiicTBa onpenenuteneit (GopMymupoBKH).

19. Tlonarue oOpatHOlt Matpuupl. OrmpeneneHue, YCIOBUE CYIIECTBOBAHHUS, aJITOPUTM
BbluucieHus. CpoiictBa oOparHbIX Marpuil. [IprMeHeHHe OOpaTHBIX MaTpUIl Ui pEIIeHUs
MaTpUYHBIX YpaBHEHUH (IPUBECTU TPUMEPHI).

20. Ilonatue paHra MaTpullbl (ompeneneHus, npuMepsl). HaxoxkaeHnue paHra MaTpuibl MyTeMm
MIPUBENIEHUS €€ K CTYIIeHUYaTOMy BHU]y (Ha IMprUMepe KOHKPETHON MaTpHIIbl).

21. Cuctemsl n TMHEWHBIX YPAaBHEHUIN C N HEU3BECTHBIMU. YCIOBHE €IUHCTBEHHOCTHU PEIICHUS
(teopema Kpamepa - dopmymupoBka). Permenume cuctemMbl n JUHEHHBIX YpaBHEHHH € n
HEeU3BECTHBIMHU 110 popmyinam Kpamepa.

22. 3anuch CUCTEMBI JIMHENHBIX YPAaBHEHUH B BUJE OJHOTO JUHEHHOTO MAaTPUYHOIO YPAaBHEHHS.
Pemenne cuctemsl n IMHENHBIX YPAaBHEHUH C N HEU3BECTHBIMM JIMHEHHBIX MATPUYHBIM METOIOM
(BBIBOT (hOPMYITBI).

23. PemieHue cucTeM JMHEWHBIX ypaBHEeHUN MetonoM [aycca (IMpoWJLIIOCTpUpOBAaTH HUACHO
Merona Ha mpumepe). OnpeneneHusi Yucia PemieHuid Mo BUAY MPeoOpa3oBaHHOW MO METOIY
I'aycca pacumpeHHON MaTpullbl cucTeMbl. [loHsATHE Ga3UCHBIX U CBOOOAHBIX HEU3BECTHBIX JIJIS
HEONPEIECICHHBIX CHCTEM JIMHENHBIX YPABHEHUM.

24. OnHOpOIHBIE CHCTEMBI JMHEHHBIX ypaBHEHHMH. HaxokIeHue HETpUBHAIBHBIX DPELIECHUI
CHUCTEMBbI JIMHEHMHBIX OJHOPOJHBIX YpaBHEHUW MeToJoM ['aycca. YclIOBHE CYIIECTBOBAHUS
HETPUBUAIBHBIX (HEHYJIEBBIX) pemieHuid. [IoHsaTHe 0 hyHIaMEeHTaNbHOM cucTeMe pereHui.

Bomnpocsl k 3x3ameny 2: MaremaTHUECKUNA aHAIN3

1. Ilonarue ¢pynkuuu. O6macTh onpeaeneHus, 0o6aactb 3HadeHU. CrocoObl 3ajaHus PyHKIUH.
Knaccel ¢yHKiuil (MOHOTOHHBIE, OrpaHHYEHHBbIC, HEOrpaHMYEHHbIE, YETHbIC, HEYETHBIE,
nepuoanyeckre). OCHOBHBIE AI€MEHTapHbIE (QYHKIIHH.

2. Ipenensl pyHKIMN HA OECKOHEYHOCTH (HA IJIFOC OECKOHEYHOCTH, HA MUHYC O€CKOHEUHOCTH).
[Ipenen pynkuuu B Touke. CBONCTBA (PYHKINN, UMEIOIIMX Tpeel (TEOPEMBI O Mpeenax).

3. beckoHeuHo Maible (YHKIIMM M UX CBOMCTBa (OIpeaesieHHe, TEOPEMbl O CyMMe OECKOHEUHO
MaJIbIX, TPOM3BEICHUIO OECKOHEYHO Malloi Ha OTrpaHHYCHHYI (YHKIHIO, CBS3b MEKIY
byHKIHMEH, ee penesioM U OeCKOHEUHO MaJIoi).

4. Teopema o cBsI3u MeXy (PyHKIIUEH, ee mpeienoM U OECKOHEYHO Malloil (0e3 JoKa3aTeabCTBa).
5. beckoneuHo 6osnblre GyHKINHU (ONpPEIeTIeHNE) U UX CBsI3b C OECKOHEYHO MaJIbIMU.
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6. Apudmernueckue onepanud Haja QYHKIOUSAMHM, HMMEIOUIMMHU Tpenen (Mpelesl CyMMBI,
MIPOU3BEJICHUS U YACTHOTO IBYX (DYHKIIHIA).

7. TloHsATHe HenmpepbIBHOCTU (DPYHKIMU B TOYKE W Ha MPOMEXYTKe (ompenenenusi). I[lonsrtue
OJTHOCTOPOHHEN HENPEPBIBHOCTH («CIIEBa» U «CIpaBa»). ApuPMETHYECKHE OTepalni Hal
HENPEPHIBHBIMHU (PYHKIHSIMH.

8. IlepBbIil U BTOPOU «3aMeUaTeNIbHbIE)» MPEIEIbI.

9. CpaBHeHHEe OECKOHEYHO MalbIX. OKBHBAJCHTHbIE OeckoHeuHO Manble. [IpuMeHeHue
SKBHUBAJIEHTHBIX OECKOHEYHO MaJbIX JUJIsl BBIYMCIEHUS TMpeAesioB (Teopema O Ipenene
OTHOUICHUSI OECKOHEYHO MaJIbIX).

10. OcHOBHBIE IPHEMBI PACKPBITHS HEOTIPEAECICHHOCTEW BUIA.

11. Touku paspeiBa (QyHKIMM H HUX KI1accupuKanus (ONpeneNeHusi, MpUMEpHI).
JludpdepenunanbHoe ncuucaeHre PyHKIUN OJHONH EPEMEHHOI.

12. 3amaum, npuBoAAlME K IMOHATHIO INPOU3BOJHONW (O CKOPOCTHM MAaTEpHUAIbHOM TOYKH, O
KacaTeJIbHOM K JaHHOM KpuBoit). OnpeneneHue Npou3BoTHOM.

13. TIpaBuna nudpepeHnupoBaHus (CyMMbI — C TOKa3aTeIbCTBOM, MPOU3BECHUS, YACTHOTO OT
nenenus AByx pynkuuit). [IpousBoaHas cnoxxHoi GyHKIUHU (MIPOULUTIOCTPUPOBATH IPUMEPAMH).
14. TabGnuia ocHOBHBIX (opmyl auddHepeHIupOoBaHHUS.

15. OcHoBHBIE TeopeMbl nuddepeHuanpbHoro wucuncienus (teopembl depma, Poms,
Jlarpanxa). [TpaBuiio Jlonurans.

16. YcnoBus Bo3pacTaHus W yObIBaHUS (YHKIMI: HEOOXOIMMBIM M JOCTAaTOYHBIM MPU3HAKU
MOHOTOHHOCTH (hYHKIIHH.

17. Dxcrpemymsl pyHkiuil. HeoOxoaumble U 10cTaTOuHbIE YCIOBHS IKCTpeMyma. Kputuueckue
TOYKH. AJITOPUTM HAXOXKICHUS TOUEK HKCTpeMyMa (PyHKIIHA.

18. BeimyksiocTs U BOTHYTOCTh KpuBOMl. Touku mepern6a. YciaoBusl BBITYKIOCTH, BOTHYTOCTH,
CYILIECTBOBAHHUS TOUEK Neperuda.

19. AcumnToTs! rpagukoB GyHKIMH. Buabl acuMOTOT U MX ypaBHEHHs. AJTOPUTM HaXOXKACHUS
YPaBHEHUS HAKJIOHHBIX aCUMITOT.

20. Obmas cxema uccneaoBaHus GyHKIMH U TOCTpoeHus rpadukoB. HTerpagbHOE HCUHUCTIEHUE
(bYHKIUHN OTHOW IEpEMEHHOI.

21.  Muddepenunan  ¢yHkuuu. [eomerpuueckuii  cmbica  auddepenuunana. Caszb
muddepeHnnana ¢ IPOU3BOAHOM.

22. Tlonstue mepBooOpazHoil. Teopema 0 pasHOCTH JBYX TMepBooOpa3HbIX. OmnpenerncHue
HEOIPEAEICHHOTO UHTErpaa.

23. CBoiicTBa HEONPECICHHOTO HHTErpasa. Tadiuia OCHOBHBIX HHTETPAJIOB.

24. OcHOBHBIE NIPHUEMBl MHTETPUPOBAHUS — 3aMEHA NEPEMEHHOM, METOJ MHTEIPUPOBAHUS IO
YJacTsM.

25. 3ajmaun, NpUBOASIIME K IOHATHIO ONPEACIEHHOIO HHTErpana (Ha IpUMeEpe 3aJadd o
IUIOLIaIM KPUBOJIMHEIHON Tparenun). OmnpeneneHue onpeaeeHHOro HHTerpania.

26. CaoiicTBa onpenenenHoro uarerpana. ®opmyna Hetotona-Jlelibuuna.

27. l'eoMeTpu4ecKHe NPWIOKEHHS OINPENEICHHOIO HWHTErpajla — BBIYHMCICHHE IUIOMIAACH
IUIOCKUX (hUTyp, 00HEMOB TeJ BpallleHHs], JJTUHBI 1yTU TIOCKOH KPUBOM.

IIpumep UTOroBOro 3K3aMeHa

C=34-4B.
1 Ilycts Haiitu
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311
21 2
1 2 3
2 YMHOXWTb MaTpHUIIBI

I 11 1

1 2 3 4

1 3 6 10

1 4 10 20

3  Bemuaucaurs

X

4  Pemmuts meTonom Kpamepa

5 Pemuts MaTpU4YHOE ypaBHEHUE

2x1 +5X2 =15
—2x, =21

—_— gy
S =

2 3
50X=|2
0 2

le +4XZ +3X3 =0

X] —Xp +2X3 =0
3x1+2x, =0

6 PemuTh cucTeMy MaTPUYHBIM CITIOCOOOM

7  BpluucnuTh paHr

8 Pemmts meTogom ['aycca

1 010
1 100
0110
0 011
01 01

0

0
0
0
1

X1 —2X2 +3X3 —4)64 +2x5 =-2

x1+2x2—x3 — X5 =-3

X —Xp +2X3—SX4 =10

Xy — X3 +X4-2X5 =-5

c(=1;3; - 8) a(l;1;2); b(2; 4 1)
9 MOXHO T BEKTOP BBIPA3UTh JIMHEHHO Yepe3 BEKTOPhI
ag =(2;3;4:1)
10 Bextop BBIPA3UTh JTUHEUHO Yepe3 BEKTOPHI
[Ikana oneHUBaHUA
Ouenka TpeGoBaHusI K 3HAHUAM

5, «omauynoy

OrneHKa «OTINYHO» BBICTABISAETCS CTYACHTY, €CIIM OH
TITyOOKO M MPOYHO YCBOWJI TPOTPAMMHBIA Marepua,
UCUEpPIBIBAIOIIE,  IOCIENOBATEIbHO,  YETKO W
JIOTHYECKH CTPOMHO €r0 M3J1araeT Ha S9K3aMeHe, yMEET
TECHO VBS3BIBATH TEOPUIO C TIPAKTHKOH, CBOOOIHO

CIpaBJsieTcsl C 3a/ayaMH, BONPOCAMH W JIPYTHMH

?
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BUJaMU  TMPUMEHEHHs  3HAaHWH, [pUYeM  He
3aTpyOHseTcs C OTBETOM MpU  BHAOM3MEHEHHUH
3aJaHWd,  HUCIONB3yeT B OTBETE  Marepuall
MOHOTpaUIeCKON JUTEpaTypHl, MIPaBUIBHO
000CHOBBIBAET PUHATOE PEIICHHE.

Y4eOHbIE MOCTIKEHHS B CEMECTPOBBIA TEPHOA |
pe3yibTaTaMu TEKYIIEro KOHTPOJS AEMOHCTPUPYIOT
BBICOKYIO  CTENEHb  OBJIAJEHHA  INPOTrPaMMHBIM
MaTepUaIOM.

IIpumeHeHs! onepanuy ¢o CBOMCTBaMU MaTpHII,
Ocy1iecTBiIeHbl 3KBUBAJICHTHBIE IPEOOPA30BaHMS
MaTpHull,

Hcnonp3oBaHbl METO/bI pacueToB
OIpEIEIUTENICH KBaJIpaTHBIX MaTpHIL,
HaXOoXJIeHHe 00paTHON MaTpUILIbI

[Tpumenenbl Metonsl pemenuss CJIAY (merton
['aycca, meron oOpaTHOM MaTpuIlbl, IPABUIIO
Kpamepa);

IToctpoenst  CJIAY, oOlleHEHBI  MHOXECTBO
pemieHuit ¢ mnomomibio Teopembl KpoHnekepa-
Kamemnne, coOTBETCTBYIOIIYI0 MaTpUIly CHCTEMBI
U HalileHbl ee pemeHHs;  MOCTPOeH Trpaduk
byHKIINW;

Pemensl skoHOMMYECKHME 3aJlaud C IIOMOILBIO
anrmnapaTta MaTeMaTH4eCKOro MOJEINPOBAHNUS;
Haiinenst MIPOU3BOIHYIO byHKIIUIO u
nuddepeHnnan; mpoBepeHsl NOA03pUTENbHbIE Ha
AKCTPEMYM TOYKH, BBIYMCIIEHBI HEONPEICICHHBIE
Y OIIPENICTICHHBIE UHTETPAJIBI,

[IpyMeHEHbI anropuTMbl HAXOXKJIEHUS IPEAEIIOB
Y TIPOM3BOJIHBIX;

OneHensl MOJTyYEHHbIE pelieHus "
MHTEPIPETUPOBAHbI SKOHOMHMYECKHE
IIOCJIEICTBHS ATUX PEIICHUMN.

4, «xopowto»

OLIEHKa «XOpOILI0» BBICTABISIETCSA CTYACHTY, €CIIU OH
TBEpAO 3HAET MaTepHall, TPAMOTHO U TIO CYIIECTBY
u3laraeT  ero, He JIOMycKas  CYIIECTBEHHBIX
HETOYHOCTE B OTBET€ Ha BOMPOC, TPABUIBHO
IIPUMEHSAET TEOPETUIECKHUE MTOJIOKEHUS IIPU PEIIEHUHT
MpPaKTUYECKUX  BOMPOCOB M 33Jay, BIajeeT
HEOOXOAMMBIMH  HAaBBIKAMA ¥ [pPHEMaMU  HX
BBIIIOJIHCHHA.

VYueOHBIE MOCTIKEHHS B CEMECTPOBBIH IEpUON |
pe3yiapTaTaMu TEKYIIEro KOHTPOJIS AEMOHCTPUPYIOT
XOpOIIYI0  CTENeHb  OBIAACHHUS  MPOrPAMMHBIM
MaTepHaJIOM.

3}
«VO08NIeMBOPUMETLHO »

Orenka «yIOBIJIETBOPUTEIIBHO» BBICTABIISIETCS
CTYIEHTY, €CJIM OH MMEET 3HaHUS TOJBKO OCHOBHOIO
MaTepualia, HO HE YCBOWJ €ro jAeTajied, MOMyCKaeT
HETOYHOCTH, HEJIOCTATOYHO NpaBUWIbHBIE
(hOpMYIUPOBKH, HapyILIeHUs JIOTUYECKOMN
MIOCJIECAOBATEIbBHOCTH B M3JIOKEHUM ITPOTPAMMHOIO
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MaTepHarna, UCIIBITHIBACT  3aTPYIHEHUS npu
BEITIOJIHEHUH TPAKTHYECKHUX PadoT.

— | YueOHbBIE JOCTMIKGHUS B CEMECTPOBBIA TEPUOT W
pe3yabTaTaMu TEKYIIETO KOHTPOJS JEMOHCTPHUPYIOT
JIOCTaTO4YHYIO0  (yHAOBICTBOPUTENIBHYIO)  CTEICHB
OBJIAJICHUS TPOrPAMMHBIM MaTEPUAJIOM.

— | OueHka  «HEYIOBIETBOPUTEIBHO»  BBICTABISETCS
CTYJIEHTY, KOTOPBI HE 3HAET 3HAYMTEJbHOW YacTu
MIPOTPaAaMMHOTO MaTepHarna, JIOTTyCKaeT
CYIIECTBEHHbIE OIMUOKH, HEYBEPEHHO, C OONBITIMHU
3aTPYIHEHUSMH BBITIONHSIET MpaKTHYeCKne padoTHI.
Kak mpaBunmo, oOIeHKa «HEYIOBICTBOPUTEIHHOY»
CTaBUTCA CTYAEHTaM, KOTOPHIC HE MOTYT MPOJOKUTh
oOydenne 0e3  JOMOJHUTEIBHBIX 3aHATHA  TI0
COOTBETCTBYIOILIEH TUCIIUILIMHE.

— | YueOHBIE OOCTHM)KEHHS B CEMECTPOBBIA TEpHUOI W
pe3yabTaTaMM TEKYIIEro KOHTPOJIsS. AEMOHCTPUPOBAIU
HE BBICOKYIO CTEIEHb OBJAICHUS MPOTPAMMHBIM
MaTeprUaJioM 110 MUHIMAJIPHOM TUTAHKE.

2)
«HeydoeﬂemeopumeﬂbHo»

4.4. Meroanueckue MaTepHAaJIbl
3aHAaTHA TT0 JUCHUIIIINHE «MaremaTrka» MpEACTABJICHEBI CJICAYIOMIUMHU BUAAMU pa6OTBIZ JICKIINH,
NpaKTHYECKHE 3aHIATUS U CAMOCTOATENbHAs PaboTa CTYJICHTOB.

Ha MPAKTHYCCKUX 3aHATUAX CTYACHTBI PCIIAIOT 3a/1a4r 110 OCHOBHBIM T€CMaM KypcCa.

B paMKax CaMOCTOSTCIbHOM pa6OTI)I CTYACHTBI TOTOBATCA II0 BOIIPOCaM, TOTOBATCA K
CCMUHAPCKUM 3aHATUAM, OCYHICCTBIIAIOT IMIOATI'OTOBKY K 3a4Y€TYy C OHCHKOﬁ, OK3aMCHaM.

Tekymas arrectanus 1Mo JUCIUIUTMHE TPOBOAWTCS B (OpME pEIIeHUs 3a/a4 M0 OIICHHUBAHHUIO
(haKTUYECKUX PE3yIbTATOB OOYUEHUS CTYICHTOB U OCYIIECTBIISICTCS BEAYIIINM IPETIOaBATEIICM.

OObexTamMu OLICHUBAHUS BBICTYIIAKOT:

y4eOHasi TUCIMUIUIMHA (AKTUBHOCTH HA 3aHATUAX, CBOEBPEMEHHOCTD BBITIOJIHCHHSI PA3IMYHBIX
BUJIOB 33/IaHUH, MMOCENIAeMOCTh BCEX BUIOB 3aHATUH MO aTTeCTyeMOM AUCLUILIINHE);

CTETNIEHb YCBOCHUS TEOPETUUECKUX 3HAHUM;

YPOBEHB OBJIQJICHHUS TPAKTUYECKUMHU YMEHHUSIMU M HABBIKaMU TT0 BCEM BHJIaM y4eOHON paboTHI;

PE3yABTATHl CAMOCTOSTENILHON PaOOTHI.

AKTUBHOCTh CTY/IEHTa Ha 3aHATUSX OICHUBAETCA IO €ro BBICTYIUIGHHSIM II0 BOIIpOcCam

MPAKTUYECKUX 3aHATUI Ha OMPOCAX M MPHU 3aIIUTE MPE3CHTAIUH.

Kpome TOro, oneHuBaHue CTyAEHTa NPOBOAUTCS HA KOHMPONbHOU Hedele B COOTBETCTBUU
C pacropspKeHHEeM MpopekTopa no yueOHou pabote. OleHMBaHHE CTYIEHTa Ha KOHTPOJIBHOM
Hezlene MPOBOJUTCS IMPENOAaBaTeieM HE3aBHUCHUMO OT HATWYMsI WM OTCYTCTBHUS CTyIEHTa (IO
YBOXUTEIHPHOW WM HEYBRXHUTEIBHOW NpHYMHE) Ha 3aHATHU. OIICHKAa HOCHT KOMILUIEKCHBIN
XapaKTep U YUUTBIBACT NOCTUIKCHUSA CTYyACHTA IO OCHOBHBIM KOMITIOHCHTAM y‘-I€6HOFO mnmpounecca
3a TEKYIIUN EPUO/I.

CryneHT JOoMyCKaeTcs K 3a4eTy € OLIEHKOM M AK3aMEHaM I10 AMCLMILIMHE B CIIy4ae BBIIIOJIHEHUS
UM y4yeOHOro IUIaHa: BBIMOJHEHUS BCEX 3aJaHUd W MEpPONPUATHH, MPETyCMOTPEHHBIX
porpaMMoil TUCHMIUIMHBEI (10 (opMaM TeKyIlero KOHTpouss). B cinydae nHanuuus yueOHOM
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3a00JKCHHOCTU CTYACHT OTpa6aTBIBaCT MPOMYMICHHBIC 3aHATHA (HpOpCH.II/IBaCT 3aga4m
CaMOCTOHTeJ'II)HO).

5. Mertoauyeckue yKazaHus 1Js1 00y4a0IIMXCA 10 OCBOEHHUIO JUCIHILIHHBI

[IpenonaBarens wuHGOpMHUpPYeT OOYYAIOUIMXCS O TPUMEHSEMOHW CHUCTEME TEeKYIIEero
KOHTPOJISL YCTIEBAEMOCTH Ha TIEPBOM 3aHATHH, a TAKXKE JTOBOAMT 70 00yJarOIUXCsi HHPOPMAIIUIO
O pe3yiapTaTax TEKYLIEro KOHTPOJIsS YCIIEBAaEMOCTHM BO BpEMs AayOUTOPHBIX 3aHITHH
Y KOHCYJIbTALlUN.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPOBOAUTCS B MMCBMEHHOM U YCTHOH (opmax.

[IpakTHueckue 3aHATHS ITUCHMILIMHBL «MareMaTuka» IpearoyaraloT ux IpPOBEACHUE B
pas3nuyHbIX (QopMax ¢ LEeIbI0 BBISIBICHHUS IOJYYEHHBIX 3HAHWN, YMEHHH, HaBBIKOB U
KOMIIETEHIUH C IPOBEJCHUEM KOHTPOJIBHBIX MEPOIIPUSATHH.

Iloocomoska k npakmuyeckum 3aHAMUAM.
— O3HAaKOMBTECH C y‘-Ie6HBIM MaTepuajiom 110 y‘-Ie6HI/IKy 141 y‘le6HLIM HOCO6I/I${M;

—  BBIIUIIUTE OCHOBHBIE TEPMUHBI;

— OTBCTBTC HA KOHTPOJIBHBIC BOIIPOCHI IIO CEMHHAPCKHUM 3aHATHAM, 'OTOBLTECH OATh
pa3BEpPHYTHIN OTBET HA KaXK/Iblid U3 BOIIPOCOB;

— yACHUTE, Kakue y4eOHbIe 3JIEMEHTBl OCTaJINCh JIA Bac HESCHBIMU M TOCTapaiTech

IIOJIy4YUTh Ha HMX OTBET 3apaHee (IO CEMUHApCKOro 3aHSATHsI) BO BPEMs TEKYIIMX
KOHCYJIbTALIM{ IIPETIONaBaTEeIs;

— TOTOBUTBHCS MOXHO HWHAMBHAYaJbHO, MapaMH WJIM B COCTaBE MaJOW TIpyMIbl,
nocyeaHue sBisAoTcs 3G HEKTUBHBIMU (popMaMH pabOThI;

— pabouas mporpaMma AWUCUMIUIMHBI B 4YacTH IieJiel, NMepeyHio 3HaHUH, YMEHMH,
TEPMHUHOB M Y4Y€OHBIX BOIPOCOB MOXET OBITh HCIIOJIIb30BaHa BaMHM B KayecTBE
OpUEHTHpA B OpraHU3aIKi 00y4EHUS.

Bonpocsl 111 caMONIPOBEPKH

ceMJ:ETpa Bonpoce! 1151 camonpoBepku
1 1. Yro Takoe onpenenuTens?

2. Bce aneMeHThI IPSMOYTobHOM TaOIUIBI HYJIEBBIC, ’TOT 0OBEKT MOYKHO
Ha3BaTb MaTpuLEi?

3. UYeM omiMyaeTcst ONpeAeIUTENb OT PaHra MaTPHUIIbI?

4. Yem ommyaercs anredpandeckoe JOMOJHEHUE OT MUHOpa?

5. Yo Takoe onepaiusi TPaHCIOHUPOBAHUs?

6. BepHo 511, 4TO €ciu CyniecTByeT npousBeacHue Matpull AB, To
CYIIIECTBYET U IIpou3BeaeHue Matpuil BA?

7. Yrto Takoe KBagpar MaTpuIbl?

8. Kakumu cBoiicTBaMu 00sa1aeT ONPEeACIUTETh MATPUIIBI?

9. B xBagpaTHON MaTpuULe IOMEHSIN MECTAMHU IIEPBYIO U TPETHIO CTPOUKY,
BTOPYIO C CEABMOM, MATYIO C mecToil. YTo cTano ¢ onpenenurenem?

10. ITo xakOMy IPUHIMITY BBIOMPAIOT CTPOUKY UJIH CTOJIOEII, IO KOTOPOMY
PacKJIaIbIBAIOT ONPENETUTENh?

11. MuHOD - 3TO YnCIO WK MaTpuua’?

12. Uemy paBHa cymMMa IIPOU3BEJCHUN anreOpandecKuX JTOMOJTHCHUA OIHON
CTPOKHU MaTPHUIIbl HA 3JIEMEHTHI APYTOil CTPOKH MATPULIbI?

13. CopaBeyinB 11 KOMMYTaTUBHBIN 3aKOH ISl MaTpuIl?

14. Bam Hy>XHO pemnTh MaTpuyHOe ypaBHeHHe AX=B, BepHO au uTo X =
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B/A?

15. Yemy paBeH onpeneanuTeslb BEPXHETPEYTOIbHOM MaTpUIIbI?

16. Yemy paBeH onpeaenuTesb eAMHUYHON MaTpULIbI?

17. Kakas marpura siBisieTcss 00paTHOM K € TMHUYHOMN ?

18. Yto Takoe TpaHCIIOHWPOBAaHHAS MATPHIIA ANreOpanyecKux JONOTHEHU?
Jns yero ona HyxHa?

19. Kaxxast cTpouka MaTpHibl pa3Mepa n*n ymMHOXKaeTcst Ha 4ucio k, kak
U3MEHUTCS ONPEACIIUTENh MATPHUIBI TIOCJIE ATOM Oneparuu’?

20. Kakum cniocobom MoxHO pemuth CJIAY, eciii MaTpuIia CUCTEMBI
NPAMOYTOJIbHasA?

21. Panr paciumpeHHON MaTpHIbl PaBEH paHr'y MCXOAHOM, YTO MOYKHO CKa3aThb
0 MHOecTBe pemieHnii CJIAY?

22. PaHr pacluupeHHON MaTpHIbl HE pPaBEH PAHTY UCXOIHOM, YTO MOXKHO
cKa3arb 0 MHOXecTBe pemeHni CJIAY?

23. PaHr paclumpeHHO MaTpHLbl PaBEH PAHTy UCXOIHOM U PaBEH KOJINYECTBY
HEU3BECTHBIX, YTO MOXKHO CKa3aTh 0 MHOkeCTBe pemeHuii CJIAY?

24. Ha xaxoM CBOICTBE BEKTOPOB OCHOBAH IEPEHOC BEKTOPA U3 OJHOM TOUKU
B Ipyry:o?

25. Yro Takoe 6a3uc nmpocTpaHcTBa?

26. CxonbKo 0a3MCOB CYIIECTBYET B JUHEHHOM MPOCTpPaHCTBE?

27. Kak npoBepUTh BEKTOPA HA JIMHEHHYIO HE3aBUCUMOCTh?

28. Jlansl 1Ba BEKTOpa B TPEXMEPHOM MPOCTPAHCTBE, MOTYT JIK OHU OBITh
JTUHEHHO He3aBUCHMbI? O0pasyroT 11 oHU 6a3uc?

29. KomuiHeapHbIe U KOMIUIaHAPHBIE BEKTOPA IMHEMHO HE3aBUCUMBI?

30. Yro Takoe opt BekTopa? Kakum cBOCTBOM 00/1agaeT 3TOT 00beKT?

31. Yto Takoe cCKaJsIpHOE MPOU3BEACHUE YNUCIIO U BEKTOp?

32. Yto Takoe BEKTOPHOE NPOU3BEICHUE YUCIIO WJIU BEKTOP?

33. Kak onpenenuTh HanpaBiI€HUE BEKTOPA BEKTOPHOTO MPOU3BEACHUS?

34. YeMy UMCIIEHHO PaBHO CMELIAHHOE IIPOU3BEIECHUE?

35. Kak npoBepHUTh BEKTOpa Ha KOMIJIAHAPHOCTH?

36. Bcerna i uepes TpH J100bIe TOYKH MPOCTPAHCTBA MPOXOIUT
€IMHCTBEHHAs IUNIOCKOCTH?

37. Kak mpoBepuTh NPUHAAIEKHOCTb TPEX TOUEK IPOCTPAHCTBA OAHOMN
NPAMOIA?

38. Kak mpoBepuTh NapajuieNbHOCTh NPSIMBbIX?

1. Yro takoe ¢pyHKIIHSA?
2. UYro Takoe cioxHas QyHKIUS?
3. Uro Takoe oOparHast pyHKIUs?
4. BepHo nu, uTo nepuoguyecKas GyHKIH - 3TO Jr00ast GyHKIus,
coJieprKaliasi TPUrOHOMETPUYECKYI0?
. Ckonbko acuMnTOT y Tpaduka TaHreHnca?
. Uro takoe oOpartHasi TpuroHoMeTpudeckas GyHkuus?
Uro Takoe sorapupm?
. CKOJIbKO KOpHEH Y MHOTOWIEHa CTEIEeHH N7
. Bcerna nm kopHM MHOTO4IEHA IPUHAJIEKAT NEUCTBUTEIBHON
IJI0CKOCTH?
10. CxonbKO 1eHCTBUTENBHBIX KOPHEN KAK MUHUMYM Y MHOT'O4JI€HA HEYETHOMN
crenenu? [louemy?
11. Kak HaiiTu KOpeHb MHOTOUJIEHA HEYETHOM CTENEHU?
12. Kakoe Kol1n4ecTBO BEpTUKAIbHBIX, TOPU30HTAIBHBIX U HAKJIOHHBIX
ACHMIITOT MOXKET OBITh Y Tpaduka GpyHKImn?
13. Kak Ha3bIBaeTCs TOUKa, Iie QYHKIMS MEHSIET XapaKkTep MOBEICHUS

o ® W
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BBINTYKJIOCTH/BOrHYTOCTh? Kak HaliTH ee KOOpAWHATHI

14. Yto Takoe HEeONpeaeIeHHbIN HHTETpan?

15. Yem oTnmuaercs nepBooOpasHasi OT HEONPEIEISHHOTO HHTerpaa’?

16. Yem oTimyaeTcs HEONPEAEICHHBIM HHTErPAJI OT ONPEACIICHHOTO
uHTerpana?

17. YUto Takoe METOJ HEOTPEACICHHBIX KO PHUITEHTOB?

18. Yto Takoe kacarenbHas?

19. Yto Takoe TaHreHC yIJia HaKJIOHa KacaTeJIbHOM?

20. YTo Takoe TaHTeHC yIJla HAKJIOHA POM3BOJIbHOM npsiMoii? Kak ero
Hautn?

21. Kakoii reomeTpuueckuii 1 (GU3NIECKUI CMBICHT Y IPOU3BOIAHON?

22. YeMy paBHO MPOU3BOIHASI KOHCTaHTHI? JloKa3aTeabCTBO.

23. Kak HaiiTh mpou3BOIHYIO (DYHKIIMH, 3aJaHHON HEIBHO?

24. Kak cBsi3aHbl MKy co00i oneparus auddepeHInpoBaHus 1
UHTETPUPOBaHUs?

25. Kak cBsi3aHbl MeXIy co0oit muddepeHuan u mpou3BoaHas?

26. Uto Takoe yacTHasi MPOU3BOAHAS?

27. Yro takoe nonubiit quddepennuan’? Kak ero Haiitu?

28. [NoxpiaTerpanbHast pyHKIMS MPEICTaBIsIET COOON MPOU3BEICHHE
MHOTOWIEHA Ha HAaTypalbHbIH Jlorapudm. Kakum MeTogomM MOXKHO
pELINTh TAKOW HUHTErpas?

Iloozomoska k 3auemy ¢ oyenkou, sxkzameny. K 3a4eTy ¢ O1eHKOH, IK3aMeHy He0OX0IuMO
TOTOBUTCS 1IEJICHANIPABICHHO, PETYJSIPHO, CUCTEMAaTHUYECKH W C TEPBBIX JHEH OOydeHHUs IO
JAHHOW JucuuIuiMHEe. [IONbITKM OCBOWUTH AMCUMIUIMHY B MHEPUOJ 3a4€THO-IK3aMEHALMOHHOMU
CeCCHUH, KaK IMPaBWJIO, MOKA3bIBAIOT HE CIIMIIKOM YAOBIECTBOPUTEIbHBIC pe3yibTaThl. B camom
HavaJle U3y4yeHus! yueOHOM AUCIUIUIMHBI TO3HAKOMBTECH CO CIIEAYIOIIEH yueOHO-METOJMYECKON
JIOKYMEHTAIUCH:

- MIPOrpaMMOM AUCLIUIUIMHBL

- nepeyHeM GOpPMHUPYEMBIX 3HAHUW U YMEHUH, KOTOPBIMHU CTYICHT JIOJKCH OBJIAJICTh;
- TEeMAaTUYE€CKUMHU TIJIJaHAMH CEMUHAPCKUX 3aHSTHU;

- KOHTPOJIbHBIMU MEPOIPUATHIMU;

- y4eOHUKOM, YYEOHBIMH IMOCOOMSMU TIO TUCIHUIUIMHE, a TakKe DJICKTPOHHBIMH
pecypcamu;

- MEepEeYHEM BOMPOCOB JIJI 3a4€Ta C OLICHKOM, YK3aMEHa.

[Tocne storo y Bac mOMKHO cOpMHpPOBATBCA UYETKOE MpeAcTaBlieHHE 00 o0beMe u
XapakTepe B3HAHMM W yMEHHWH, KOTOPBIMH Haao OydeT OBIAJeTh 10 JUCHUILIINHE.
CucremaTuyeckoe BBHIMIOJTHEHHE Y4YeOHOW paboThl HA MPAKTUYECKUX 3aAHATHUAX IMO3BOJHT
YCIENTHO OCBOUTH TUCHUIUIMHY U CO3/IaTh XOPOIIyto 0a3y /Il clayn 3a4eTa, IK3aMeHa.

6. OcHOBHasl M JONOJTHUTEJIbHAS y4eOHas JUTEPaTypa, HeoOXoAMMAasi 1JIs1 OCBOCHHS
AUCHHUILIMHBI, pecypchbl HHPOPMALHOHHO-TEJIeKOMMYHHKAIIMOHHOM ceTH
"UHTepHeT", BKJIKOYAS NepeYeHb Y4eOHO-MeTOAMYeCKOro odecrneyeHus 1Ist
CaMOCTOSATEJIbHOI padoThl 00y4arOUIUXCs 10 AUCHMILIMHE

6.1. OcHoBHas aUTEpaTypa
1. BeperennukoB B.H. Bricmas matematuka. Maremarudeckuid aHanu3 (QyHKIUN OAHOMN
nepeMeHHON. POCCHMICKMII TOCYyIapCTBEHHBIM TI'MAPOMETEOPOJIOTHUECKU yHuUBepcuret, 2013.
http://www.iprbookshop.ru/17901
2. bepesuna H.A. Briciias marematuka. Hayunas kaura, 2012. http://www.iprbookshop.ru/8233
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3. INankun A.C. 3amaunm ¢ pelIEHUSAMH MO BBICIIEH MaTeMaTHKE, TEOPUU BEPOATHOCTEW,
MaTeMaTHYEeCKOW CTAaTUCTUKE, MaTeMaTHYecKoMy mnporpaMmMmupoBannto. [lamkos u K, 2015.
http://www.iprbookshop.ru/5103

6.2. [lononHuTENbHAS TUTEPATYPA
1. Tlombkuna E.A. COopHMK 3amaHuil MO BbICHIEHl MaTemaTuke c oOpaslaMu perieHui
(MaTemaTnueckuit ananus). [lpomereit, 2013. http://www.iprbookshop.ru/24022
2. Wnbun B.A., TITo3usak O.1. Ananutuueckas reomerpus - M.: ®UIMATIIUT, uzn. 7, 2010.

6.3. Y4eOHO-METOMIECKOE 00ECTICYCHHE CaMOCTOSATEILHON pabOThI
1. Wnaena B.A., Ilo3asak O.I. OcHoBel MaTeMatndeckoro adanuza - M.: ®U3MATIIUT, 1. 1,
m3n. 7,2010; 1. 2, u3x. 5, 2010.
2. I'M. ®uxtenronsn. Kypc auddepeHnnaapsHOr0O U UHTETPAIBHOTO HcUUCHeHHs, T. [. —
Cankrt-IletepOypr, 2011.

6.4. HopMaTuBHBIE IPABOBBIE JOKYMEHTHI
He ucnonb3yrores.

6.5. IHTepHeT-pecypcsl
http://mathprofi.ru/ - Bricmras MaTemMaTHKa [JIS1 3A0YHHKOB
www.nnir.ru / - Poccuiickas HanmoHanbHast OMOIHOTEKA
www.nns.ru / -HanmmonansHas a1eKTpoHHas OnOIMoTeKa
www.rsi.ru / - Poccuiickas rocynapcTBeHHast OnOIuoTeKa
www.rambler.ru / - [TorckoBas cucteMa
www.yandex.ru / - ITouckoBas cuctema

AN S e

6.6. 1HbIE NCTOUHUKN
1. Kpemep H.IL. Beiciias matemaruka st 5koHoMucToB. M.: FOHuTH, 2009. - 472 C.

7.MartepuajbHO-TeXHHYecKas 0a3a, ”HGOPMAaLMOHHBIEC TEXHOJIOITMH, HCIIOJIb3yeMble
MPH OCYLIECTBJICHUH 00PAa30BaTeILHOIO NpoLecca N0 JUCHHUILINHE, BKJIIOYAs NepedyeHb
NPOrpaMMHOro odecrevyeHnss 1 HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

CrenuanpHble TTOMEIIEHUS TPECTABISIOT CO00M ydeOHbIE ayIUuTOPUH I TPOBEICHUS
3aHATUN JIGKUMOHHOTO THWIIA, 3aHATUH CEMUHAPCKOrO THIIA, KYpPCOBOIO MPOEKTUPOBAHUS
(BBIMIOJTHEHUSI KYPCOBBIX padoT), TPYIIOBBIX W WHAWBUAYATbHBIX KOHCYJIBTALMMA, TEKYIIETO
KOHTPOJISl U IPOMEXKYTOYHOM aTTeCTAllUH, & TAKXKE TIOMEIICHHS JIJIs1 CAMOCTOSTENIbHON pabOThI U
MOMENICHUS Ui XpaHEHUs U MPOPUIAKTUYECKOTO OOCTY>KHMBaHHS y4yeOHOTO OO0OpYIOBaHUSI.
CriennanbHble TOMEIICHHSI YKOMILJICKTOBAHbI CIICUATN3UPOBAHHON MEOENbI0 M TEXHUYECKUMHU
cpernctBaMu OOy4YEHHsS, CIYXAIMUMH JJIS TPEJCTaBlIeHUs y4eOHOM WHGOpPMAIHUKH OOJBIION
ay/IMTOPUU.

Jnst  mpoBemeHHMs  3aHATHH  JISKIMOHHOTO — THIA  MPEUIaraloTcst  Habophl
JEMOHCTPAIIMOHHOTO O0OpYAOBaHUS W y4eOHO-HAIISAHBIX TOCOOWiA, oOecreunBaroIiye
TEMaTUYECKHUE WITIOCTPAIIMU, COOTBETCTBYIONHE PAab0YNM y4eOHBIM MTpOrpaMMaM JUCITUTIIINH.

[TomemieHust Uit caMOCTOSITEILHOW PabOThl OOYydYaIOIIUXCs OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOM C BO3MOXHOCTBIO TOIKIIOUeHUs K cetu "MuTepHer" M obecrneueHueM J0CTyra B
AIIEKTPOHHYIO HH(GOPMAITMOHHO-00pa30BaTeNbHYIO CPEly OpraHU3aIlIH.

AkasemMusi TIPOBOAWUT TOCTOSIHHYIO palOTy MO CO3JaHUI0 U CHCTEMHOMY VYIIyUIIEHHUIO
yCIOBUI TONy4YeHUs 00pa3oBaHUs JIOJbMHU C OTPAHUYCHHBIMH BO3MOXXHOCTSMHU 3/10pOBbs. B
HACTOSIIIIEe BpeMsl 3IaHUS W TEPPUTOPUU AKAJAEMHUH OCHAIICHBI JUPTAMHU 1T TIEPEBO3KH
WHBAJIMJOB B KOJsicKax, mopsiaka 80% ayauTopuil U KOMIIBIOTEPHBIX KJIACCOB MMEIOT JIBEPH,
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COOTBETCTBYIOIIME TPeOOBaHMSIM HOPMATHBOB, 00OPYAOBaHBI MAHIYCHl MPU BXOJE B 3[AAHUA, a
TaK)Ke BHYTPH YI€OHBIX KOPITYCOB U OOIIEKHUTHUS, HIMEIOTCS CIICIIUATbHBIC TYaJIeThI.

Kaxnpiii  oOywaromuiics B TeueHHe Bcero rmnepuona oOyueHHs — obecrieueH
WH/IWBUAYAIGHBIM HEOTPAHWUYCHHBIM JOCTYIIOM K HECKOJIBKHUM AIIEKTPOHHO-OMOIMOTEYHBIM
cucreMaM (9JIEKTPOHHBIM OMOIMOTEKaM) M K AJIEKTPOHHON MH(POPMaLMOHHO-00pa30BaTeIbHOM
cpele oOpraHu3anuu. OJEKTPOHHO-OMOIMOTeuHass cucreMa (dJIEKTpOHHas OuOnIMoTeka) U
ANIEKTPOHHAsA WH(POPMALMOHHO-00pa3oBaTebHas cpella 00ecTednBaloT BO3MOXKHOCTh JIOCTYIIA
oOyyaromierocst u3 J000OM TOYKM, B KOTOPOM HMeeTcss JOCTyn K HH(POPMAIMOHHO-
TEJIEeKOMMYHUKAIIMOHHOU ceTH «ITHTepHeT», Kak Ha TEPPUTOPUH OpPTraHU3alliY, TaK U BHE €.

Axkanemusi obecrieueHa HEOOXOTUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO MPOTrPaMMHOTO
obecrieyeHusl.

OOygaromuMcss obecriedeH JOCTyn (yHaJdeHHBIM JOCTYN), B TOM YHCIE B Ciydae
NPUMEHEHUS SIIEKTPOHHOTO OOy4YeHMs, AMCTAHIIMOHHBIX O0Opa30BaTeIbHBIX TEXHOJOTHH, K
COBPEMEHHBIM TIpo(ecCHOHATBHBIM 0a3aM MJaHHBIX W HMH(OPMAIMOHHBIM CIPABOYHBIM
cHCTEMaM.

OOyuarommuecs: U3 YUCIIa JIUI ¢ OTPAHUICHHBIMUA BO3MOXXHOCTSIMH 3/I0POBbBsI 00€CTICYCHBI
nMe4YaTHIMA ¥ (WJIM)  DIEKTPOHHBIMH  OOpa30BaTENbHBIMU  pecypcamMu B (opmax,
aIanTHPOBAHHBIX K OTPAHUYCHHUSM X 370POBBSI.

OpraHu30BaH JOCTYII K CIEAYIOLIMM 3IEKTPOHHBIM pecypcam:

Bloomberg

EBSCO Publishing

eLIBRARY.RU

Emerging Markets Information Service
Google Scholar (Google Axanemus)
IMF eLibrary

JSTOR

New Palgrave Dictionary of Economics - D1eKTpOHHBIHCIOBAPD.
OECD iLibrary

Oxford Handbooks Online
Polpred.com O630p CMHU

Science Direct - }KypHanm HN3AATCILCTBA Elsevier mo SKOHOMHUKE H OKOHOMCTPHKCE,

OouzHecy U dhUHAHCAM, COIMAILHBIM HAYKaM U MICUXOIIOTUU, MATEMATUKE U NHPOPMATHKE;
SCOPUS

Web of Science

Wiley Online Library

World Bank Elibrary

ApxuBpl HaydHBIX KypHaI0B NEICON

HHTepHeT-cepBUC « AHTUIIIATHATY

Cucrema [IpodeccuonansHoro Ananusa PeinkoB 1 Kommanwmii « CITAPK»
ObC HUznarenscTa "Jlanp"

ObC Opaiit

DnekTpoHHas oubanoreka M3narenbekoro noMa «I peOEHHUKOBY
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