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1. HaumeHoBaHueEe THCHUIINHEI

Juctmmmaa b.1.1.2.1. «Marematuka

2. llepeyenb MJIAHNPYEeMBbIX Pe3yJIbTATOB O0y4YeHHs MO JMCUMILINHE C
yKa3aHNeM MHIUKATOPOB MX JOCTHKEHUS] U IUIAaHUPYEMBbIX pe3yJIbTaTOB 00Yy-

YCHMUA.

I[I/ICHHHJII/IHa «MaremaTnkay oOecrneuruBaeT q)OpMI/IPOBaHI/IC CJIICOYIOOINX

KOMIIETEHITU .
Taoauna 1-CTpykTypa IJIaHMPYeMBbIX pPe3yJbTATOB O00y4YeHHs IO JHC-
HUILINHE
PesynbTaThl 00yueHus (yMeHUs
Nuaukatopsl y yd .. (y
Kon HaunmenoBanune OCTIDKCHILS Y 3HaHUS), COOTHECEHHBIE C
KOMIIETEHIUU KOMIIETEHIUH A KOMIICTCHIIMSIMH/MHIUKATOPAMU
KOMIIETEHIINH
JIOCTHIKEHHST KOMIICTCHIIMHI
[TIKH- 3 CnocobHocth ocy- | 1. [IpoBoaut 1.3HaTh: OCHOBHBIE CIIOCOOBI
miecTBIATh  cOop, | cOop, oOpaborky u | cbopa, oOpaboTku wuHPOpMa-

00paboTKy U cTaTu-
CTHYCCKHI aHaIIn3
JAaHHBIX, IPUMCHSATH
MaTeMaTHU4YCCKUEC
METOBI JUISl pelle-
HUA CTaHAAPTHBIX
npodeccnoHambHBIX
(bMHAaHCOBO-PKOHO-
MUYECKUX  3aj1ad,
HHTEPIPETUPOBATH
MOJyYeHHbIE  pe-
3yJbTATHI.

CTATUCTUYECKUUN aHa-
JIU3 JTaHHBIX I pe-

meHuss  (PMHAHCOBO-
HSKOHOMHYECKUX  3a-
nad.

2. dopmynupyer
MaTeMaTH4eCKHe I10-
CTaHOBKHM ()MHAHCOBO

SKOHOMHUYECKUX  3a-
a4, TEPEeXOAUT OT
SKOHOMHYECKUX IIO-

CTaHOBOK 3aJa4 K Ma-
TCMAaTHUYCCKUM MOJC-
JISAM.

3. CucrtemHO 10T
XOJIMT K BEIOOpY MaTe-
MaTHYECKHX METOJIOB
U MHQOPMALMOHHBIX
TEXHOJIOTUM I pe-
LIEHUSI KOHKPETHBIX
(b1MHAaHCOBO-PKOHOMU-
YEeCKUX 3aJad B IIpoO-
(eccuonanbHOM 001a-
CTH.

IIUHA, CIocoObl MareMaTuye-
CKOI'0 aHaJIN3a JaHHBIX.

YMeThb: mpUMEHSATh MaTeMaTH-
YeCKHEe METOAbl JJIi IIOCTa-
HOBKHM WM PpCIIECHUs 3a/Jady aHa-
JM3a IpU OLIEHKE BHIOOPA ONTH-
MaJbHBIX MyT€H U METOJOB J10-
CTIDKEHUS IeJIeH.

2.3HaTh: (hyHJAMEHTAIbHBIE IT0-
HATHSL, WU anreOpbl U TeoMeT-

puru, MATCMATUYCCKOro aHa-
J3a.
YMeTh: MNPUMCHATL COOTBCT-

CTBYIOIIUEC MAaTCMAaTUUCCKHUC aJl-
FOPpUTMBI U METOJbI IJId MOJC-
JIMPpOBAaHHUA SKOHOMHUYCCKUX 3a-
Jay.

3.3HaTh: OCHOBHBIE (DyHIIAMEH-
TaJIbHBIC MaTeMaTHYeCKue
UJIeH, TOHSATHUS W TPUHIIUIIBI
MaTeMaTHYeCKOro  MOJETUpO-
BaHMUSI.

YMeTb: MNPUMEHSATh COOTBET-
CTBYIOIIHE MaTeMaTHYECKHUE all-
TOPUTMBI U METOJbI Il MOJie-
JMPOBAHUS YKOHOMHUYECKHX 3a-
J1ad B MpodeccuoHanbHOM o6ia-
CTH




4 Anamm3upyer  pe-
3yJAbTaThl HCCIIEIOBA-
HUSL MaTeMaTHYeCKHX
Mojenel (hUHAHCOBO-
HPKOHOMHYECKUX 3ajad
U JIeTIaeT Ha UX OCHOBA-
HUM KOJIMYECTBEHHBIC
U KaueCTBCHHBIC BBI-
BOJIbI M PEKOMEHIAINN
10 TPUHATHIO (UHAH-
COBO-9KOHOMHUYECKUX
peLICHU.

4, 3Harb: (¢yHIaMEHTAIbHbBIC
MIOHATHS, UJIEH aNreOpsl U Teo-
METPHH, MATEMATHYECKOT O aHa-
amn3a.

YMeTh: TNpPHUMEHATH HHCTPY-
MEHTBl COBPEMEHHOM Marema-
TUKH K aHAJIN3y PE3yJIbTaTOB UC-
CIIEOBaHMSI ~ MaTeMaTHYECKHX
Mojeneil (pUHaHCOBO-3KOHOMU-
YeCKHUX 3aJa4 U JejlaTh Ha UX OC-
HOBAaHMM KOJIMYECTBEHHBIC U Ka-
YECTBEHHBIE BBIBOABI U PEKO-
MEHJIALMH 110 IPUHATHIO (PUHAH-
COBO-DKOHOMHYECKUX PEIICHUM.

VK- 10

Croco0-

HOCTh  OCYIIIECTB-
JISITh TIOMCK, KPUTH-
YeCKU  aHAIM3HPO-
BaTb, 0000IIaTh H
CUCTEMAaTHU3HPOBAThH
nHpopManuw, HC-
I10JIb30BaTh CUCTEM-
HBIM TIOJIXOJT IS pe-
IIEHHUS IIOCTaBJICH-
HBIX 33124

1. YeTko OMHUCHI-
BaeT COCTaB U CTPYK-
Typy TpeOyeMBbIX J1aH-
HBIX W HH(}pOpMaImH,
IPaMOTHO peallu3yeT
mpoueccsl X coopa,
00pabOTKH W HHTEp-
MIPETALNH.

2. O60cHOBBIBaET
CYIIHOCTbH IIPOUCX OIS~
IIETO, BBISBIISIET 3aKO-
HOMEpPHOCTH,  IIOHH-
MaeT MPUPOAY BapHa-
OEIbHOCTH.

3. ®opmynupyer npu-
3HaK Ki1accuduKaimm,

BBIACIACT COOTBET-
CTBYIOLIHE emy
TPYIIBl  OJHOPOJHBIX
«OOBEKTOB», WIECHTH-
¢unupyer o0miue
CBOWCTBa  3JIEMEHTOB
OTUX TIpyNIN, OLEHHU-

BaeT MOJHOTY PE3yJlb-
TaTOB  Kjiaccu(uka-
I[UH, TTOKAa3bIBACT MPH-
KJIaJHOe Ha3HAYCHUEC
KJ1aCCU(UKAITUOHHBIX
Ipymnit.

4.I'paMOTHO, JIOTHYHO,
apryMeHTHPOBAHO
dbopMupyeT coOCTBEH-
HblE  CYXKICHHS U
OLICHKH. Otnunuaer
(bakThl OT MHEHHH, UH-
TEpIpeTaIuii, OICHOK
U T.JI. B PaCCYKICHHIX
JIPYTUX  YY4aCTHHKOB
JeSITETTHHOCTH.

1. 3HaTh: METOJBI MMOMCKA, aHa-
nm3a, 0000IIEHNS U CUCTEMATH-
3aruy MHGOPMAIIMH, TTPU3HAKU
KJIacCCU(UKAAN

VYMeThb: ONHUCHIBATH COCTaB U
CTPYKTYpPY TpeOyeMbIX JaHHBIX
1 uHopmauu

2.3HaTh: 3aKOHOMEPHOCTH U
IIPUPOY BapruadeIbHOCTH
YMeTh: BBISIBIATH 3aKOHOMEP-
HOCTH, TIOHUMAaTh MPUPOAY Ba-
puadenbHOCTH

3.3HaTh: npuemsl Kiaccupuka-
UM OOBEKTOB, MPUKIIAJHOE
Ha3HaYeHHe KJIacCU(PUKALNOH-

HBIX TPYII
YMeTh: TPUMEHSATh TPUEMBI
KJaccupuKauu 00BEKTOB,

IPUKJIAJHOE HAa3HA4YEHUE KJlac-
CU(UKAIIMOHHBIX TPYTII

4. 3nare: HMNHpOpMaLHOHHYIO
6a3y st GOpMUPOBaHUS apry-

MEHTHUPOBAHHBIX  JI0Ka3aTellb-
HBIX CYKJICHUH.
VYMmers: Ornmmuath (akThl OT

MHEHHM, UHTEPIpETalni, OLe-
HOK U T.[I. B pPacCyKIEHUSX ApY-
TUX YYaCTHUKOB JESTEIbHOCTH.
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5.AprymenTupoBaHHO | 5.3HaTb: OCHOBBI CHUCTEMHOTO
U JIOTMYHO IIpCACTaB- OnmucCaHus, 3aKOHbI JIOTUKH, HUC-
JSIeT CBOIO TOYKY 3pe- | IMOJIb3yeMble B Mpollecce MaTe-
HUS TIOCPEJCTBOM U Ha | MAaTUUYECKHUX JTOKA3aTENIbCTB.
OCHOBE  CHCTEMHOrO | YMETh: apryMEHTHUPOBAaHHO U
OImucCaHus. JIOTUYHO MNOpCACTABIIATH CBORO
TOYKY 3pEHUsl MOCPEACTBOM U
Ha OCHOBE CHUCTEMHOI'O OIHMca-
HUS B IIpollecce MaTreMaruye-
CKHX JIOKa3aTeJIbCTB.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

JucuuminHa «MaremaTukay SBISETCS TUCUUIUIMHONW IUKIIA MaTEeMaTUKHU U
uHpopMaTUKU  00s3aTENbHOM  YacTH  0Opa3oBaTEIbHOM  MpOrpaMMbl IO
Hamnpasyieauto 38.03.01 Dxonomuka, npopuib « AHAJIN3 PUCKOB U SKOHOMUYECKAs
0e30macHOCThY (MporpaMma MoJAroTOBKY OakayiaBpa).

4. O0beM IMCHUILIHHBI (MOIYJIs1) B 324eTHBIX ¢IUHUIIAX U B aKaJeMHuyYe-
CKHMX 4acax ¢ BblIeJeHHeM 00beMa ayIMTOPHOM (JIEKINH, CEMUHAPBI) U CAMO-
CTOSITEJIbHOM PAa00THI 00yYaOIIMXCH (B ceMecTpe, B CeCCHI0)

Tabmua 2—-O0beM OUCHMILUIMHBI B 3aYETHBIX €IMHHUIAX U aKaJIEMHUYECKUX

gacax
Cemectp | Cemectp
. Bcero
Bua yuyeO6Hoii padoThI 10 JUCHU- (Mmoayab) | (MOxyJib)
(B3/em
TUIHHE aacax) 1 2
B (4acax) | B (4acax)
O0mast TPyaoéMKOCTL aucuu- | 63.e./216 108 108
TJTHHbI 4.
Konmaxmnaa paboma — Ayou- 100 50 50
mopHble 3aHAMUA
Jlexyuu 32 16 16
Cemunapuvl, npaxmuveckue 3aHsi- 68 34 34
must
Camocmoamenvnaa paboma 116 58 58
Bup Texyniero KoHTpost Kontp pa6 | Kontp pad
By npomMexxyTO4YHOM aTTecTaluu 3auér DK3aMeH




5. Conep:kanue OMCHUIJIMHBI, CTPYKTYPHUPOBaHHOE MO TemMaM (pa3je-
JIaM) TUCUMILIMHBI ¢ YKa3aHHUeM UX 00beMOB (B aKaJIeMUYeCKHX 4Yacax) U BU-
0B Y4€OHBbIX 3aHATHH

5.1. Conep:xkanue TMCUUILIIMHBI

Yacre 1 — JIuneiinas anareopa.
Paspnen 1. Cucrembl JIMHEHHBIX ajredpan4ecKux ypaBHeHHUil.
JIuHelHbIe MPOCTPAaHCTBA

Pemenue cuctem IMHENHBIX alreOpanyeckux ypaBHeHu metoiom JKopaana
- ["aycca.
ApudmMernueckrie BEKTOPHI U JIMHEWHBIC Olepanuu Haja HuMU. BektopHoe

npoctpancTo R". I'eomerpuueckuii cMbicn mpoctparcts R° mR®. Jluneitnsie
IpOCTpaHCTBa oO0mIero Buja. JIuHeiiHas 3aBUCUMOCTH CHUCTEMBI BEKTOPOB H €€
reoMeTpUYecKuil cMbIci. ba3uc M pasMepHOCTh JIMHEHHOTO MPOCTPAHCTBA.
Koopaunatel BekTOopa B naHHoMm 0Oaszuce. [IpeoOpa3zoBaHue KOOpIAMHAT BEKTOPOB
npu 3ameHe 6azuca. [lognpocTpaHcTBa JIMHEHHOTO MPOCTPAHCTBA.

CxansgpHoe mpousBeneHre BekTopoB B R". EBKIMIOBO IPOCTPAHCTBO.
HepasenctBo Komm-byHsikoBckoro. JUIMHBI BEKTOPOB U YTOJI MEXKIAY BEKTOPAMH B

R". OproronansHelii 1 opToHOpMUpOBaHHEIA 6asuckl B R". KoopauHatel BekTopa
B oproroHamsHOM 0Oaszuce. Ilpomecc oproronanuzanuu. OpTOroHaJbHbBIE
JTIOTIOJTHEHUS TTIOAITPOCTPAHCTB.

Pazoen II. Mampuywt u onpedenumenu

CnoxeHre MaTpull 1 YMHOXKE€HHE MaTpulibl Ha ynciio. CBOKCTBA TMHEMHBIX
orepanuii HajJ MaTpuriaMu. MatpudHas 3aluch CUCTEM JIMHEHHBIX aJlreOpanyecKux
ypaBHeHUl. Panr marpuubl. [IpocTpaHCTBO pemieHnit OJHOPOIHON CUCTEMBI, CBS3b
€ro pPa3sMEpHOCTH C paHroM Marpuipl. PyHIaMEHTAIbHAs CUCTEMA PELICHUU
OJHOPOAHOM cucTeMbl. CBsI3b MEXAY OOIMMH pPEUICHUSIMU OJHOPOJHOU U
HEOJTHOPOJHOW CUCTEM.

YMHOXKEHHE MaTpull, €ro CcBoucTBa. HEBBIpOXKICHHBIE KBaJgpaTHbIC
Matpuipl. Enunanuynas marpuna. OOpatHass marpuna. Haxoknenue oOpaTHOM
MaTpHIBl C TOMOIIBIO DJIEMEHTAPHBIX TMpeoOpa3oBaHuil. Perenne MaTpuyHBIX
YpPaBHEHUU BUIA AX =B,

Onpenenurenn ©  UX CBoMcTBa. HemocpeacTBEHHOE  BBIYMCIIEHUE
ONpEAEIUTENIe BTOPOro MW  TpeTbero mnopsaka. DopMmyna pasiiokeHUs
OTIPEIEUTENS 10 CTpOKaM U cTosionam. [Ipumenenue onpeaenureneit: 1) kpurepuii
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HEBBIPOKAEHHOCTH KBAJpPATHOM MATpPHILbL;, 2) HAXOXKJEHUE paHra MaTpuupl; 3)
KPUTEPHUN CYIIECTBOBAHUS HEHYJIEBBIX PELICHUN OAHOPOJHON CUCTEMBI JIMHEWUHBIX
anreOpanveckux ypaBHenuii ¢ N HemssectHbiMM, cocTosmed u3 ' ypasuenuii; 4)
HAXO0XKJIEHUE PEIICHUs CHCTEMbl JIMHEWHBIX anreOpanyecKux ypaBHEHUH II0
dbopmyne Kpamepa; 5) HaxoxkeHre 0OpaTHON MaTPHIIbI.

Pazoen I11. Komnaexkcnole yucia u MHO20OY1€HbI

KommiekcHble 4ncma ©W AEUCTBHS  HAJ HUMHM. | 'eoMerpuueckas
MHTEpHpETalns KOMILUIEKCHBIX yucera. Moayab U apryMEHT KOMIUIEKCHOTO YHCIIA.
Anrebpanueckasi, IOKa3aTeabHass W TPUTOHOMETpUUYEcKass (OpMBI 3alucu
KOMIUIEKCHBIX —uMced. Kopuu N-0if cremeHd W3 KOMIUIEKCHOTO —YHCIIA.
dopMyIMpoOBKa OCHOBHOM TEOPEMBI aJIr€OpBHI.

OcHOBHBIE IOHATHSA, CBA3AaHHBIE ¢ MHOTOWIEHaMH. CxeMa ['opHepa u KopHH
MHOrowieHoB. Teopema be3y. Jlenenne mHorowieHoB. Pa3nokeHue NnpaBUIIBHOU
JIpoOU Ha CyMMY 3JIEMEHTapHBIX JPOOEH.

Pazoen 1V. /luneiitnvie npeoopazosanusn u keaopamuunvie hopmol

JIuneitnpie mpeoOpa3zoBaHus MPOCTPAHCTBA R". Juneiinsre ornepartopsl. Aapo
u 00pa3 nuHelHoro omeparopa. Matpuia JuHeitHoro onepatopa. CoOCTBEHHbIE
3HAYEHUS U COOCTBEHHBIE BEKTOPHI KBaIPATHBIX MATPHII.

KBagpatuuneie ¢opmbl, uX MaTtpulbl B AaHHOM Oasuce. IlpuBenenue
KBaJIpaTUYHON (OpMBI K HOpMaIbHOMY Buay Meronom Jlarpamwxka. IlpuBenenue
KBaJIpaTUYHOW (POPMBI K KAHOHHMYECKOMY BHJYy TPH TOMOIIU OPTOTOHAIHLHOTO
npeoOpa3oBaHus. 3aKOH MHEpUUHU KBaApaTuyHbIX (popm. Kputepuit CunbBectpa
3HAaKOONPECICHHOCTH KBaAPATUYHON (POPMBI.

Pa3zoen V. Inemenmol ananumuueckoii zeomempuu

[Ipsmass U TUNEPIUIOCKOCTh B N-MEPHOM NIPOCTPAHCTBE. YTOJN MEXKIY
TMIEPIUIOCKOCTAMU. PaccrosHne oT TOUkM 10 rumnepruiockoct. [Ipsamas Ha
IJIOCKOCTU U B mpocTpaHcTBe. [IpsAmast, oTpe3ok, 1yd B N-MEPHOM MPOCTPAHCTBE.
[110CKOCTh B TPEXMEPHOM IPOCTPAHCTBE.

[ToHsiTie 0 KPUBBIX BTOPOIO MOpsAKA. DIIIUIIC, runepOosia u nmapadbosua, ux
CBOMCTBA U KAHOHUYECKUE YPABHEHHS.

[ToHsiTHE O MOBEPXHOCTSIX BTOPOTO MOPSAKA. DJUIUIICOUIbI, TapabOIOU bl U
runepooIonIbl, NX KAHOHUYECKHE YPaBHEHUS.

BrInyKible MHOXKECTBA B IpocTpancTse R . TToayIpocTpaHCcTBa, BEITYKIIbIE
MHOTOTpaHHbIe 00J1acTU. CHCTEMBbI JTMHEWHBIX HEPABEHCTB U UX T€OMETPHUYCCKUI



CMBICJ. YTJIOBBIE TOUKH BBITYKJIBIX MHOTOTPaHHbBIX 00JacTel. Brimykias o6onouka

cucrembl Touek B R".
Pazoen V1. Jluneiinoe npozpammuposanue

IIpuMmepsl JTMHENHBIX ONTHUMHM3AaLMOHHBIX Mojeined B sKoHomuke. Ilocra-
HOBKA U Pa3IMYHbIe (POPMBI 3aMMCH 334a4u JJUHEHHOTo porpammupoBanus (3JII1).
['eomeTpuueckas natepnperanus 3J111.

Kanonnueckas ¢popma 3JIII. [JomycTumble, ONOpHBIE, ONTUMAJbHBIE pellle-
Hus. Kpurepuil ontuManbHOCTH onopHOro pemieHusi. CuMILIEKCHOE peoOpa3oBa-
HUE U €r0 OCHOBHOE CBOMCTBO. CuMimnekc-mero pemenus 3JII1.

B3aunmMHo-nBoiictBeHHbIe 3anaun 3JII1. MIX skoHOMHYECKass MHTEpHpeTauus
JlocTatoyHOE yCIOBHE ONTUMAIBLHOCTH B3aMMHO JBOMCTBEHHBIX 3a]1a4.

[lepBas u BTOpast OCHOBHBIE TEOPEMBI IBOMCTBEHHOCTH, UX T€OMETPUUECKOE
Y HIKOHOMHYECKOE UCTOJIKOBAHUE.

HecummerpuuHas mapa IBOWCTBEHHBIX 3a/1ad. TpeThs TeOpeMa IBOWCTBEH-
HOCTH, €€ T€OMETPUYECKast U SKOHOMUYECKAsl NHTEPIPETALIHSL.

TpancnopTHas 3aj1a4a ¥ €€ peleHUe paclpeaeIUTEIbHBIM METOA0OM U METO-
JIOM noTteHuuanoB. BeipoxnenHas T3. OUKTUBHBIE IOCTABKHU, IOCTABIIMKU U I0-
TpeOuTenu. O0s13aTeNbHbIE U 3aMpeIIEHHbIE TOCTaBKH.

Yacrs 2 — MaTeMaTH4YeCKHUIl aHAJIN3
Pazoen 1. Beeoenue 6 ananuz: MHodxycecmea, PyHKyuu

JlelicTBUTENbHBIC YHMCIIa, UX CBOMCTBA. UHCIOBBIE MHOXKECTBA. DJIEMEHTBI
anreopel MHOkecTB. OOO03HaueHHs Ji1 CyMM M mpousBeAeHHH. OKpecTHOCTb
Touku. OrpaHUYEHHbIE MHOXKECTBA. JleKapTOBbI KOOP/IMHATHI HA MJIOCKOCTH.

Yucnoseie pynkmun. CriocoObl 3ananus ¢yHkiuid. O0IacTs onpeneneHus u
MHOXECTBO 3HaueHui QyHkiuu. ['paduk Qyakmuu. Croxuas u oOpaTHas
bynkiuu. XapakTepucTUKd (DYHKIIUN: YETHOCTh U HEUYETHOCTh, MEPUOJUYHOCTD,
MOHOTOHHOCTb, OTPAaHHYEHHOCTb.

Crenennas, MOKa3aTeIbHas U JgorapupMuyecKast byHKINH.
Tpuronomerpruueckue (GyHKIMH U OOpaTHbIE K HUM. DJeMEHTapHble (YHKIUU.
CBolicTBa OCHOBHBIX JIEMEHTApHBIX (PYHKITUH.

Pazoen I\. Ilpeden u nenpepvienocmeo

YucnoBble nociaeaoBareabHOCTH. CocoObl 3a/1aHusl TOCIEeI0BATEIbHOCTEM.
[Iporpeccun. @opmyiia CIOKHBIX POLIEHTOB.

[Ipenen mocnenoBaTENBHOCTH U €r0 CBOMCTBA. ENMHCTBEHHOCTH IpeAena.
OrpaHu4eHHOCTh CXOJsIIelcs mnocaeaoBaTenbHOCTU. llepexon k mnpeneny B
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HEpPaBEHCTBAX, TEOPEMA O TPEX IOCJIEI0BATEIbHOCTIX. DECKOHEUHO Maible U
OecKOHEYHO OOJIbIINE MOCIeI0BATEIbHOCTH, UX CBOMcTBa. CBOICTBa MpeEenos,
CBsI3aHHBIC C apU(METUYECKUMHU JICHCTBUSIMHU.

MOHOTOHHBIE nocienoBaTenbHOoCTH.  Teopema  BeuepmrTpacca o
CYLIECTBOBAHUM MpEJeIa MOHOTOHHOM OrpaHUYEHHOW IMOCIEA0BATEIbHOCTH.
YHucio e.

[Ipenen ¢pynkiuu (mo ['eiine). Pa3nuyanbie TUIIBI TPEIETIOB: OJHOCTOPOHHHE
Ipeiesibl, mpeebl B 06CKOHEUHOCTH, OECKOHEUHbIE TIpeielibl. beckoHeuHo Malibie
U 0€CKOHEYHO O0IbIINe (PYHKIIHH, UX CBOHCTBA.

CaoiicTBa mpenenoB, CBA3aHHbIE C apU(PMETUYECKUMH JEHCTBUSIMH U C
HEpaBEHCTBaMHU. 3aMeHa MEPEMEHHOMN MPU BHIYUCICHUH TIpejienia (Tpe/ien CI0KHON
¢bynkiun). CpaBHeHHEe OECKOHEYHO MabIX (DYHKLIMN: SKBUBAJCHTHbIC (DYHKIIUH,
cumBoit O( f).

IlepBelii M BTOpOW 3ameuarenbHble mpenensl. DopMmyna HENPEPBIBHBIX
IIPOLICHTOB.

HenpepsiBHOCTh (QyHKIMH B TOuke. HempepbhlBHOCTH CyMMBI, Pa3HOCTH,
IPOU3BENICHUS U YaCTHOTO HENpepbIBHBIX (QyHKUUN. HenmpepbIBHOCTh CIIOKHOHN U
oOpatHoil (yHkumuu. HemnpepslBHOCTh 3neMeHTapHbIX (yHKIMil. Teopema o
COXpaHEHUM 3HaKa HenpepblBHOM (QyHKUMU. Touku paspbiBa (QyHKIHH, HUX
KJ1accuuxaus.

CaoiicTBa ()yHKLIHIA, HEIPEPHIBHBIX HA 3AMKHYTOM ITPOMEKYTKE: TEOPEMBI O
CYLIECTBOBAHMU KOPHS, O NPOMEXKYTOUYHBIX 3HAUCHUAX, OO0 OrpaHUYEHHOCTH
(GYHKIUM, O TOCTHKEHUU HAaOOJbIIEro 1 HAMMEHbIIETro 3HaUeHUH

Pazoen ll. Jlugpgpepenyuanvnoe ucuucnenue yukuuit  00HoI
nepemenHou

[TpousBoanas pyukimu. duddepennmpyemocts u auddhepeniman GyHKIIUH.
HenpepoiBHocTh nuddepenuupyemoit pynkuuu. IlpaBuna auddepenumpoBanus
CYMMBbI, Pa3HOCTH, POU3BEICHUS U YACTHOTO JBYX (DYHKIIUIA, CIIO)KHOU ¥ 0OpaTHOM
¢bynkuuid. [Ipon3BogHbBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMMA.

I'eomerpuuecknil, MEXaHUYECKUN U DKOHOMUYECKUIN CMBICI IIPOU3BOIHON U
muddepennuana GpyHKIUA. YpaBHEHHE KacaTelIbHON K TpaduKy GyHKIUU.

DOnacTUYHOCTh (YHKUHUU, €€ CBOMCTBA U TE€OMETPUYECKUN  CMBICIH.
Jlorapudmuueckas mpousBoHasi. 3ajada O pacrnpeaesieHul HaTIOrTOBOr0 OpEeMEHH.

JlokanpHbI 3KCTpemMyM GyHKIuH, Teopema Depma. Teopembr Poms,
Jlarpanxa u Ko m1st iuddepeHuupyeMbix QyHKIU.

OpHoakTopHbIlE TPOU3BOJCTBEHHbIE (DPYHKIMH MU HX XapaKTEPUCTHKHU.
Cdepnl NpUMEHUMOCTH.

[IpaBumo JlonuTans packpbIThsl HEONTPEAEICHHOCTEN.

[IpousBoaubie U AUdPepeHIInanb BEICIIUX MOPAIKOB.
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[Ipu3nak MOHOTOHHOCTH (YHKIMU Ha uHTepBase. [locrarouHoe ycioBue
JIOKJIBHOT'O OKCTPEMyMa.

Beinyknble (BorHyTthle) (QyHKIMH. JlocTaTouHble YCIOBHSI BBITYKIOCTU
dbynxun. Heo6xoauMblil ¥ JOCTaTOYHBINA TPU3HAKK TOUYKU NIeperuoa.

AcumnroTsl rpaduka QyHkiuu. OOmas cxema uccienoBaHus QYHKIUU U
IIOCTPOEHUS €€ rpaduka.

OTpickaHne HauOOIBIIETO U HAMMEHBIIIETO 3HaYCHUH (PYHKIIUK Ha OTpE3Ke.

Pazoen IN. Humezpanvnoe ucuucienue )ynKyuii 00H0U nepemeHHo

[lepBooOpa3Hast U HeompeaeaeHHbIM uHTerpain. Taldiauia HeonpeaeIeHHbIX
uHTErpayioB. CBOWMCTBA HEOMPEAECICHHOTO WHTErpaja. 3aMeHa NEPEMEHHOM B
HEOIPEICIICHHOM UHTErpajie, MHTETPUPOBAHUE T10 YACTSIM.

WNuTterpupoBanue panuoHAIbHBIX (QYHKIUNA. MHTErpupoBaHue HEKOTOPBIX
KJIACCOB UPPALIMOHAJIBHBIX U TPAHCUECHICHTHBIX (DYHKITUH.

Omnpenenennblii uaTerpan (no Pumany) u ero cpoiictBa. MuTerpupyemoctsb
HenpepbIBHON (yHKIMHU. CBOMCTBA ONPEACTIEHHOTO UHTErpalia, UX YKOHOMUYECKUH
CMBICIL.

NHterpan ¢ mnepeMeHHbIM BepXHUM mpenesioM. CyliecTBOBaHUE
nepBooOpazHoi i HenpepbiBHOUW GyHKmMU. Dopmyna HetoTona-JIeitbHuna.

3aMeHa TEPEMEHHOW B OIPEIEICHHOM HHTErpajie, UHTErPUPOBAHUE 10
gacTaM.”

['eoMeTprueckre TPUITIOKEHHUS OMPENCICHHOTO HWHTErpayia: BBIYHCICHUE
TUIOMIAAN KPUBOJMHEWUHOW TPATICLIUH.

HecoOcTBeHHbIE MHTErPAJIBI C OECKOHEUHBIMU Tpe/eiaMyi UHTETPUPOBAHUSI.

Pazoen V. /lugphepenyuanvrnoe ucuucienue
@yHKyUU HECKOTbKUX NEPEMEHHBIX

I[Ipoctpancteo R". CpoiicTBa paccrosnus. OKpecTHOCTH TOUKU. BHyTpeHHMIE
U TpaHWUYHbIE TOYKM MHOXKecTBAa. OTKpBITBIE M 3aMKHYThIE MHOYECTBA.
N3onupoBaHHbIC U MpeeTbHbIE TOYKA MHOXKeCTBA. OTpaHMYeHHBIE MHOYKECTBA.

CXOIMMOCTh TIOCJTEIOBATEIHHOCTH TO4YeK B R, ee HSKBHUBAJICHTHOCTD
MTOKOOPMHATHOM CXOJIMMOCTH.

ODYHKIIMM HECKONBKUX TepeMeHHbIX. [loBepxHOCTH (IMHMHM) YpOBHSA
byHKIINN.

[Ipenen n HeNpephIBHOCTh (DYHKIIMM HECKOJBKUX MepeMeHHBIX. CBOMCTBa
GyHKIMA, HENPEpPHIBHBIX HAa  3aMKHYTOM  OTPAaHUYEHHOM  MHOXECTBE:
OTPaHUYCHHOCTD, JOCTKEHNE HAaNOOJIBIIIEr0 1 HAUMEHBIIIEr0 3HAYCHUH.
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YactHeie mpou3BoAHbIE, AudPepeHupyemMocts, nuddepeniman GyHkuuu
HECKOJBKUX IepeMeHHbIX. JlocTaTounoe ycnosue audpepeHuupyeMocT.
HenpepriBHOCTh muddepenHtinpyeMoit QyHKITUU.

[IpousBognas cnoxHoW (Qynkumuu. [IpousBomHass 1O HampaBlIEHUIO,
rpaauent. CBolicTBa IpaJlieHTA.

DnacTUYHOCTh (PYHKIMM HECKOJBKMX MEpEMEHHbIX. MHOrohakTopHble
MPOU3BOACTBEHHBIC (yHKIMK (TnHelHas, Tuna Ko66a-Jlyrimaca, ¢ mOCTOSSHHBIMU
IPONOPLUSAMHU, C IOCTOSHHOM 3JacTMYHOCTBIO 3aMmeHbl. VX cBoiicTBa, cdepsl
IPUMEHUMOCTH.

OnHopoaHble (PYHKIMU HECKOJIBKUX NepeMeHHbIX. PopMyiia Diinepa.

YacTHple MpOW3BOJAHBIE BBICIIMX MOPSAKOB. TeopemMa O paBEHCTBE
CMEIIIaHHBIX POU3BOAHBIX.

DKcTpeMyMbl (PYHKIMM HECKOJbKUX NepeMeHHbIX. HeoOxomumoe ycnoBue
sKcTpeMyma. J{ocTaTouHOE yCI0BUE IKCTPEMYMA.

Breimyknbie mHOXkecTBa B R". Boimykisie (BorHyThIe) (PYHKIIMHA HECKOIBKUX
nepeMeHHbIX. HeoOxoaumoe U 1ocTaTouHoOe YCIOBHE BBIMYKIOCTU. JlocTaToOuHOE
YCIIOBHE BBIIYKJIOCTH JIBAXKbI MU PepeHrpyeMoil pyHKIUU.

DKCTpeMyMbl BBINYKIBIX (BOrHYThIX) ¢yHKuuil. Teopema o riobaibHOM
XapakTepe dKCTpeMyMa BBINYKI0oN QyHkiuu. TeopeMa 0 HOCTUKEHUH BBITYKIION
(GbyHKUIMEN r100anbHOr0 3KCTPEMYyMa B CTALIMOHAPHOM TOYKE.

VYCnoBHBIM 3KCTpeMyM (YHKLUMM HECKOJIbKUX IEpeMEHHBIX. MeTon
VCKJIFOYEHNUS NTEpeMEHHBIX. MeTtoa MHOxuTenen Jlarpanxa.

Pazoen V1. Humezpanvnoe ucuucieHue (QyHKUuii  HeCKOJAbKUX
nepemeHHbIX

Kpatnbie (nBOMHBIE) HHTErpaibl, HX CcBoMcTBAa. C(CBeAeHHE KpaTHOTO
MHTErpaja K IOBTOPHOMY.

dopMyna 3amMeHbl INIEPEMEHHBIX B JBOMHOM HUHTerpaie. Mcnonp3oBaHne
MOJISIPHBIX KOOPAMHAT ISl BBIYMCIECHUS ABOMHBIX HHTEIPAJIOB.

HecoOcTBeHHBIE KpaTHbIE HHTETPAJIBI.

Pazoen V. Paowt

UucnoBeie psapl. CxoguMocTh M cymMma psga. HeoOxoaummoe ycioBue
CXOJIUMOCTH.

HucnoBble psiibl ¢ HEOTPULATEIBHBIMUA YJICHAMU: KPUTEPUU W IPU3HAKU
CXOOUMOCTH (TEepBbIA U BTOPOM MNpHU3HAKU CpaBHEHMs, npusHak [lamambepa B
npenenbHol hopMe, MHTETPAIbHBIN IPU3HAK).

3nakouepeayronmecs psaabl. [Ipusznak JleiOnuia. OneHka octatka psja.

AGCOJIFOTHO ¥ YCJIIOBHO CXOJSIIHMECS 3HAKOYEPETYIOIINECS YUCIOBBIEC PSIIBI.
CBoiicTBa aO0COIIOTHO M YCIOBHO CXOJSAIIMXCS PSI/IOB.
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Crenennble psnbl. Teopema AOens. MHTepBas W paamyc CXOAMMOCTH
cTeneHHoro psajaa. CBoiicTBa CTENEHHOTO psi/ia HA UHTEPBAJIE CXOIUMOCTH.

Psaaplt  Maknopena. Pasnoxumocte B psag MakinopeHa OGeCKOHEYHO
muddepennupyemoir  GyHKOMM ¢ TPOU3BOAHBIMU, OTPAaHUYCHHBIMH B

COBOKYNMHOCTH. Pasnoxenus dynkumii e*, sinx, cosx, (L+x)“, In(1+x) B pan
MaxiiopeHna.

Pa3zoen VIII. Ooviknosennvie ougpgpepenyuanvnvie ypasnenus

3anaun, npuBoAsre K qupdepeHIHaIbHbIM ypaBHEHUAM. OObIKHOBEHHbBIE
muddepeHranbable ypaBHEHUSI MEPBOro MNOpslKa, X pemeHud. HopmanbpHas
¢dbopMa ypaBHeHHs HiepBOro nopsijka. [lojge HanpaBiaeHU, HHTErpaJbHbIE KPUBBIE.
3agaua Komm. TeopeMa O CylmIecTBOBAaHWH M €AMHCTBEHHOCTH PEUICHUS 331a4d
Komm 17151 ypaBHeHUs IEpBOro Nopsika B HOpMasibHOU opMme. OO1Iee U 4acTHOe
pemieHus ypaBHeHus. O0muit uarerpan. Ocodble pemeHus.

VYpaBHEeHUs TIEpBOro MOPSAAKA, HMHTEIPUPYEMbIE B KBaJapaTypax: C
pa3lENAOIMMMHACS  [IEPEMEHHBIMU,  OJHOPOJHBIE,  JIMHEHHbIE, bepHymIn.
ABTOHOMHBIE ypPaBHEHMS M HX CBOMCTBA. MeTon BapuauuMyd NIPOU3BOJIBHOU
NOCTOSHHOM W MeToJl bepHymnu pemenus aud@epeHunanbHbIX ypaBHEHUI
NIEPBOTO NOpPsJIKA.

JIuneitnpie guddepeHunansubie  ypaBHeHUs. lIpocTpaHcTBO perieHwHit
JUHEMHOT0 OJHOPOJHOTO YypaBHEHUs, (PyHIaMEHTaJbHAasi CHUCTEMa pEIICHUM.
Omnpenenurens Bponckoro cucrembl pemeHuil. CTpykTypa OOIIEro perieHHs
JIMHEWHOTO HEOJTHOPOJAHOTO YPaBHEHUS.

JIuneinble g epeHnanbHbe YpaBHEHUS C ITOCTOSIHHBIMU
ko3 pureHTaMu (Ha puMepe YpaBHEHUI BTOPOTO MOPSIZIKA).
XapakTepucTUYecKoe YypaBHEHHME U (yHJIAMEHTalbHas CHCTEMa pelIeHUN
OIHOPOJHOrO YypaBHeHHUsA. IloCcTpoeHME 4YacTHOrO peleHus HEOIHOPOIHOIO
YPaBHEHMS C IPABOM YaCThIO CIEHHAIBHOTO BUAA METOJOM HEOINPEAEIEHHBIX
ko3 puIeHTOB.

OpHopoaHbIE  CHCTEMBl  JIMHEMHBIX  YpPaBHEHUH C  MOCTOSIHHBIMU
kodpdunrentamu. BekropHas 3anuck, MmaTpuiia cucteMbl. CoOOCTBEHHBIC 3HAUCHUS
U COOCTBEHHbBIE BEKTOPbl MATPHUIIl CHCTEMbI, YaCTHBIE PEIICHUS CUCTEMBI.
dyHaMEeHTaIbHBII HA0Op pelleHuil U o0llee pelieHue CUCTEMbl YpaBHEHUN B
cllydae CyIllecTBOBaHHUsI Oaszuca U3 COOCTBEHHBIX BEKTOpOB. [locTpoenue olbiiero
PELIEHHUs C MOMOILBIO METOA UCKIIFOUEHUSI HEN3BECTHBIX.

2. YueOHO-TeMAaTH4YeCKHUil IJIaH

Tadanna 3—Coaepxxkanne yueOHO-TeMaTHYECKOI0 MJIAHA U3YYeHHs TUC-
HMILINHBI
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Ne | HammeHoBaHue TpynoemkocTb B yacax DopMbI

n/ | Tembl (pa3aena) | Bcer | AyauropHasi paéora CaMo- | TeKy-

I | AUCHMILIHHbI 0 Obmas | Jlek- |Ilpak- |BT.4. |crosm- |IIero

MU | THYEe- | 3aHATHS | TeJIb- | KOH-
CKME€ U | B UH- Hasi pa- | TPOJIs
ceMu- | Tepak- | 0ora yclneBae-
Hap- THUBHBIX MOCTH
CKHE dbopmax
3aHATHS

1 cemecmp.

Yacmo 1 —/luneiinan anzeopa.

1. | Cucrempr  m-| 12 6 2 4 3 6 Camo-
HEWHBIX anre0- CTOS-
pandecKux TeJIbHBIC
ypaBHeHuil. JIu- paboThI.
HEWHBIE po- VYuyacrtue
CTpaHCTBA. B pele-

2. | Matpuibl u 12 6 2 4 3 6 HUU 3a-
OIpEETUTENH. Ja4  Ha

3. | KommekcHbie 14 4 - 4 4 10 IIPaKTH-
qyciia ¥ MHOTO- YECKUX
YJICHBI. 3aHs-

4. | Jluneitubie mpe- 10 - - - - 10 THUSX.
oOpa3oBaHus U Cobece-
KBaJIpaTUYHBIC JIOBaHUS
bopMBL. mo  1o-

5. | DnemeuTs! ana- 14 6 2 4 4 8 MallHUM
JUTHYECKOU 3aja-
ICOMETpPHH. HHAM.

Kos-
TPOJIb-
Has pa-
oora.

6 | Jlunelinoe mpo- 14 10 4 6 6 4

IrPaMMHPOBAHHE

Yacmo 2 — Mamemamuueckuii anaiu3
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7. | BBemenue B ana- | 10 6 2 4 4 4 Camo-
JIM3: MHOKECTBA, CTOSI-
byHKITUH. TEJbHBIE
8. |IIpemenu nemnpe- | 12 6 2 4 4 6 paboTHI.
PBIBHOCTb. VYyactue
9. | duddepenmm- 10 6 2 4 3 4 B pele-
aJIbHOE UCYHCIIe- HUU 3a-
HUE  (QYHKIH Jad  Ha
OJTHOW TIEPEMEH- IIPaKTH-
HOW. YECKUX
3aHsI-
THUSX.
Cobece-
JIOBAHUS
no  J0-
MAaITHAM
3aja-
HUSIM.
Kon-
TPOJTb-
Hasi pa-
oora.

Hroro 3a 1 ce- 108 50 16 34 27 58

MecTp

2 cemecmp

10. | UaTerpanpHOe 23 11 3 8 8 12 Camo-
UCUYHCIICHHE CTOSI-
GyHKIUNA OJTHOM TEJIbHbIC
NEPEMEHHOM. paboTHI.

11. | Iuddepenimu- 21 11 3 8 7 10 VYuyactue
aTbHOE MCUHNCIIC- B pele-
HUC HUU 3a-
byHKIIUN He- mad  Ha
CKOJIBKUX TIepe- IIPaKTH-
MEHHBIX. YECKUX

12. | UurerpanbHoe 20 8 2 6 5 12 3aHs-
UCUYHCIICHHE THUSX.
byHKINHA He- CoOece-
CKOJIBKUX TIepe- JIOBaHUS
MEHHBIX. mo  Jo-

MaITHUM

13. | Psanael. 19 7 3 4 4 12
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ypaBHeHUH. JInHew-
HBIE IIPOCTPAHCTBA

Hag Bekropamu. Koopaunatel Bektopa. CkamspHoe
IIPOU3BEICHNE BEKTOPOB. [[IMHA BEKTOPA U YroJI MEXTy

14. | O6bikHOBEHHBIE | 25 13 5 8 8 12 3ama-
nuddepentu- HUSIM.
aJIbHBIE ypaBHE- KoHn-
HUSL. TPOJIb-

Hasg pa-
oora.
Hroro 3a 2 ce- 108 50 16 34 32 58
MecTp
B nesiom 216 100 32 68 59 116
o JUCIHU-
JIMHe
Hroro B % 100 46 14 32 87 o4
5.3. Conep:kaHue CeMMHAPOB, MPAKTUYECKUX 3aHATHH
Tadimua 4 — Tembl IUCHUIUVIMHBI, (POPMBI NPOBEJCHHS H COJAEPKAHHE
CEeMHHAPOB U NMPAKTUYECKUX 3AHATHHA
[lepeuenb BOonpocoB [yist 00CYXK/I€HUSI HA CEMUHAp-
Haumenosanue tem p p A YA P Dopmbl
CKHUX, TIPAaKTUYECKUX 3aHATHUSIX, PEKOMECHIyeMbIC UC-
(pa3nmenoB) nucLu- MIPOBEACHUS
TOYHHMKH U3 pa3nienioB 8,9 (yka3pIBaeTCs pa3fen U 1mo- .
TUIAHBI - 3aHSATHH
PSLIKOBBII HOMEP UCTOYHHKA)
Tema 1. Pemenune  cucrem  nuHeWHbIX — anreOpanueckux | O6cyxneHue
Cucrembl JHHEHHBIX | ypaBHeHUH MeTonoM ["aycca. ['eoMeTprueckre BEKTOPBI | TEOPETHYECK
anredpanvyecKkux Ha IUIOCKOCTH M B NPOCTpPaHCTBE. JIMHEHBIE onepanyy | UX BOMPOCOB.

Pemenne 3a-
a4 1o TeMa-

BeKTOpamu. JIMHelWHas 3aBUCMMOCTb. ba3uc ¥ | TUKE IpaKkTH-
Pa3MEPHOCTh JIMHEHHOIO NPOCTPAHCTBA. PasmokeHue | yeckoro 3a-
BekTopa 1o ©6aszucy. IlpeoOpa3oBaHue KOOpIMHAT | HATUS B UH-
BEKTOPOB Mpu 3aMmeHe O0aszuca. CTaHIapTHOE CKAJSIPHOE | TEPAKTUBHOU
Npou3BeZieHne BEKTOpoB. /JlnmuHBI BekTOpoB U yrou | opme.
Mexay BekTopamu. HaxoxaeHrne KoopAnHAT BEKTOpa B
OpPTOrOHAJILHOM Oa3wuce.
Pexomenayembie ncrounuku: pasmen 8, a[l], a[2],6[1],
6[3]
Tema 2. Jluneiinple omepanuu Haj MaTtpuiamu. Berawmcienne | OOCykaeHue
Martpuusl u omnpeze- | panra MaTpPHUILIbI METOJIOM 2JIEMEHTAPHBIX | TEOPETHYE-
JINTEJIN. npeoOpazoBaHuii. YMHOXKEHHUE W TPAHCIOHUPOBAHHE | CKHUX BOIIPO-
MaT-pull. MarpuyHas 3anuCh CHUCTEM JIMHEHHBIX | COB.
anrebpanveckux  ypaBHeHuil.  HeBbIpoxneHHocTh | Pemenue 3a-

KBaJpaTHBIX MaTpull. Haxoxaenue oOpaTHONW MaTpHUIIbI
C TIOMOIIIBIO 3JIEMEHTApHBIX NpeoOdpa3oBanuii. Pemenue

JIMHEWHBIX MAaTPUYHBIX YPAaBHEHUM.
Brruucnenune omnpenenuTene. [Ipumenenne
OIIpEIECITUTENEH. Kpurepuii HEBBIPOXKAECHHOCTH

KBaJipaTHOW Matpuilpl. HaxoxaeHne paHra maTpuilbl.

Ja4 o Tema-
THKE TPAKTHU-
YECKOro  3a-
HATUS B WH-
TEPaKTUBHOU

dhopme
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Kputepuii  cymecTtBoBaHUS HEHYJEBBIX  PEHICHUMN
OHOPOJHOM CHUCTEMbI JIMHEHHBIX anreOpamyecKux
ypaBHeHUH. HaxoxxieHue pereHus CUCTEMbI JIMHEMHBIX
anrebpanvecknx ypaBHeHudd mo (opmymam Kpamepa.
Brruucnenue oOpaTHOM MaTPHUIIHL.

Pexomenayembie ncrounuku: pazuen 8, a[l], a[2],0[1],

0[3]
Tema 3. OcHOBHBIE TOHSTHS, CBsI3aHHBIE ¢ MHOTOwIieHamu. | OOcyxaeHue
KommiekcHbie uncia | PasmokeHue  mpaBWIBHOW — ApoOM  HAa  CYMMY | TEOPETHYECK

1 MHOI'OYJICHHI.

3JIEMEHTAPHBIX APOOEH.

KowmmekcHple unciaa ©  JA€WCTBUA HAJA HUMH B
anredpanveckoi dopme. I'eomeTpuueckas
UHTEpIpeTalusl KOMIUIEKCHBIX 4YHcel. Moayinb U
apryMeHT KOMILJIEKCHOTO uucia. TpuroHomerpudeckast
(dbopMa 3amucu KOMIUIEKCHBIX 4YHCET. YMHOXEHHE U
JIEJIEHNE KOMIUIEKCHBIX YHMCEI B TPUTOHOMETPUUYECKOMN
dopme. @opmyna Myaspa. Kopau n-oif cremneHu u3
KOMILJIEKCHOT'O YHUCIIA.

Pexomenyemble ncrounuku: pasaen 8, a[1], a[2], 6[5]

UX BOMPOCOB.
Pemenne 3a-
Jlad II0 TeMa-
TUKE TMPAKTHU-
YEeCcKOro 3a-
HATHS B MH-
TEPaKTUBHOMN

dbopwme.

Tema 4.

Jlunelinpie mpeoOpa-
30BaHUSl W KBajpa-
THYHBIE (POPMBI.

JIuneiiHble 0TOOpaXKeHMS 1 JINHEHHBIE TIPE00-pa3oBaHHS
BEKTOPHBIX  TPOCTPAaHCTB. l3MeHeHue  MaTpHIIbI
JMHEHHOTO TpeoOpa3oBaHMs TpU 3aMeHe Oas3uca.
Matpuiibl  OPTOTOHANBHBIX U CaAMOCOMPSIKEHHBIX
npeoOpa3oBaHWii B OPTOHOPMHUPOBAHHOM  Oasuce.
CoOcTBeHHbIE 3HAYEHHS M COOCTBEHHBIE BEKTOPHI
JUHEHHBIX TpeoOpa3oBanuii. CBOMCTBA COOCTBEHHBIX
3HaYEHUHN 1 COOCTBEHHBIX BEKTOPOB.

KBanpaTtuunbie popmbl Ha BEKTOPHOM IPOCTPAHCTBE.
N3menenue watpuipl KBaJpaTUYHOH (OpMBI  MpHU
3ameHe 0Oazuca. IIpuBenenue kBagpaTudHON (HOPMBI K
HOpMallbHOMY Buay MertojoM Jlarpawxka. IIpuBenenue
KBaJIpaTUYHON (OpPMBI K KAaHOHMYECKOMY BUIY IpHU
ITOMOIIHA OpPTOTOHAJILHOTO npeoOpa3oBaHusl.
Uccnenoanue kBaapatuuHoi (hOpMBI Ha 3HAKOOIIpEe-
JIEHHOCTH 110 KpuTepuro CuibBecTpa.

Pexomenayembie nucrounuku: paszaen 8, a[l],a[2], 6[1],
6[3].

OO6cyxneHue
TEOPETHUYECK
HX BOIIPOCOB.
Pemenne 3a-
Ja4y 1Mo Tema-
THUKE TPAKTH-
YECKOro 3a-
HATUS B WH-
TEPaKTUBHOMN

dopme.

Tema 5.
ONEeMEHThl aHaJIUTH-
YECKOH T€OMETPUH.

[IpsmoyronbHas jgekapToBa CHCTEMa KOOpAHUHAT.
PaccrosHne Mmexnay Toukamu. PaznuuHble  cHocoObl
3a/IaHMs IPSAMOM Ha TUIOCKOCTHU. [IpsiMble U MII0CKOCTH B
TPEXMEPHOM IIPOCTpPaHCTBE. B3auMHOE paclosoxeHue
MPSIMBIX HA TUIOCKOCTH U INIOCKOCTEN B MPOCTPAHCTBE.
[ImockocTH pa3iIuyHOM PasMEPHOCTH B MHOTOMEPHOM
IIPOCTPAHCTBE.

OO6cyxnenue
TeopeTHye-
CKHX BOIIPO-
COB.
Pemenne 3a-
Jad II0 TeMa-
THUKE IIPAKTH-

Onnunc, runepboia M mnapabona, HMX CBOWHCTBA U | YECKOTO  3a-
KaHOHWYeckue ypaBHeHMs. [IpuBeseHue oOwIero | HATUS B MH-
YPaBHEHUS KpUBOM BTOPOrO MOPSAKA K KAHOHUYECKOMY | TEPAaKTHUBHOM
BH]TY. dbopwme.
Pexomenyembie uctrounuku: paszaen 8, a[l], 6[1], 6[3],
0[5]
Tema 6. YucnoBele pyHKIMU. XapaKTepUCTHUKU (QyHKIMiA: yeT- | OOCyxIeHue
BBeneHne B aHanmu3: | HOCTh M HEYETHOCTh, MEPUOAUYHOCTH, MOHOTOHHOCTb, | TEOpETHUYE-
MHOXeECTBa, (yHK- | orpaHHueHHOCTh. JInHEeiiHas U KBajpaTu4yHas (GYHKIUHU | CKHX BOIPO-
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M. u ux rpaduxu. CioxHas u oopatHas GyHKIUHA. DJIEMEH- | COB.
TapHble QYHKIMU. PekoMeH1yeMble HCTOUHUKY: pa3nen | Pemenne 3a-
8, a[1], 6[2], 6[4], a4 1o Tema-
TUKE TPAKTHU-
Yeckoro 3a-
HATUS B WH-
TEPaKTUBHOMN
dopme.
Tema 7. [Ipenen yucioBoil mocaenoBareabHOCTH. Berancienne | OOCykaeHue
IIpenen wu Hempe- | NpeAenoB MOCIEAOBATEILHOCTENH € HCIIOJIBb30BAHUEM: | TEOPETUYE-
PBIBHOCTb. oTpesieNIeHus; CBOICTB, CBSI3aHHBIX C | CKUX BOIIpO-
apuMEeTUYECKUMHU JICUCTBUSIMH, TEOPEMBI O TpEX | COB.
MOCIIEZIOBATEIbHOCTSX. Pemenue 3a-
Bbruucnienne mpenenoB  (QyHKIMI ¢ TOMOINBIO: | a4y MO TeMa-
OlpeseNieHusl; TEOpeM O CBOICTBaX IMpeNesioB; | TUKE MPaKTU-
«3aMevaTeNIbHBIX» IIPEIEIIOB. PackpeiTue | yeckoro 3a-
HeonpeaeneHHocred. CleACTBUS U3 3aMeYaTeNbHBIX | HATUS B HH-
npenenoB. CpaBHeHHE OECKOHEYHO MalbIX (YHKIMU: | TEpaKTUBHOU
SKBHUBaJIEHTHBIE (GyHKIMH, cuMBol. [Ipumenenue 3tux | hopme.
TIOHSATUIN TIPU BBIYUCIICHUU TIPEICIIOB.
HenpepeiBHOCT, QyHKIMH B TOouke. MccienoBanue
TOYEK pa3pbiBa (PYHKIHH. ACHUMIOTOTHI K Tpapuky
¢byukuu. CBolicTBa (YHKIMM, HENPEpHIBHBIX Ha
OTpE3KE.
Pexomennyembie ucrounuku: paszaen 8, a[l], 6[2], 6[4],
0[5]
Tema 8. [IpousBonnas  gynkuuu.  Jduddepenmupyemocts, | O6cyxneHue
HuddepenunansHoe | nuddepennman. HempepreiBHOCTS nuddepeHpyemMoit | TeopeTude-
ucurcnenue ¢GyHk- | pynkuun. [lpaBuna auddepeHunpoBaHus CYMMBI, | CKUX BOMpO-

M OJJTHOM NIEPEMEH-
HOM.

Pa3HOCTH, MPOU3BEIACHUSI U YACTHOTO ABYX (DYHKIMIA,
CJIO)KHOW M oOpaTHOM (yHkumid. [IpaBuia BeIYMCICHUS
nuddepennmana. [TpousBoaHBIC OCHOBHBIX
asieMeHTapHbIX QyHKUuH. [Ipon3BoaHas nokas3arenbHO-
CTETIEHHON (YHKIIUH.

Huddepenunan (byHKIHN. Hcnonp3oBanue
mupdepeHurana g NPUOIMKEHHBIX BBIUYMCICHUM.
[IpousBoaHas ¢byHKLHNY, 3aJJaHHOU HESIBHO.
DnacTUYHOCTh GyHKIIH. Jlorapudmuueckas
IIPOU3BOIHAS.

JlokaneHblil 3xcTpeMyMm ¢yHkiuu. Teopema depma.
Teopemsr  Poma, Jlarpanxa wu  Komm s
muddepenuupyembix  ¢yHkuuit. IlpaBuno Jlonurans
pacKpbITUs HEOMPEAECIEHHOCTEN. Haxoxnenune
MIPOMEXYTKOB  BBIITYKJIOCTH, BOTHYTOCTH (DYHKIIHU.
Touku neperuoda.

HaubGonpmiee u HauMmeHbllee 3HaueHUs (QyHKUIUH,
HempepsIBHONW Ha oTpe3ke. MccnenoBanue GyHKIUNA U
MTOCTPOEHUE TPAPUKOB.

Paznoxxenne  pynkuumit dopmyne  Teitnopa
(Maknopena). PackpbiTHe HeompeneneHHOCTEH ¢
noMoInkko hopmyssl MakiiopeHa.

Pexomenayembie ucrouHuku: pasaen 8, a[1], 6[2], 6[4],
0[5]

10

COB.

Pemienne 3a-
Jlad 10 TeMa-
TUKE IPAKTHU-
YeCcKOro 3a-
HATHUS B WH-
TEPaKTUBHOMN

dopme.
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Tema 9.

WNHrerpanbHoe  wHc-
yucieHue QYHKIUHA
OJIHOM IIEPEMEHHOM.

Heonpenenennsrit MHTErpa: METOJIEI
HCHOCPCHCTBGHHOFO I/IHTel"pI/IPOBaHI/ISI, 3aMCHa
TepEMEHHOM, WHTETPUPOBAHUS o JacTsAM.

NuTerpupoBanue paniuoOHATBHBIX (QYHKITUH.

Brruucienue onpeeeHHbIX HHTETPAIoB: 10 GopMmylie
Hrrorona-Jleiitbuuma, ¢ HCHONB30BAHHEM  3aMEHBI
MepEMEHHON, METOJIOM HMHTETPUPOBAHMS IO YAaCTSM.

OO6cyxnenue
TeopeTHye-
CKHX BOIIPO-
COB.
Pemenne 3a-
a4 1o Tema-
TUKE TIPAKTH-

I'eomeTpuueckue MPHIOKCHUS OIPEJICIIEHHOTO | YECKOTO  3a-
WHTErpana: BbIUMCICHHE IUIOMIAAM KPUBOJIMHEHHON | HATUS B HH-
Tpaneuunmu. TEPaKTUBHOMN
HecoOcTBeHHBIE MHTETPAITBI. dbopwme.
PexoMenayembie uctouHuku: paszaen 8, a[1], 6[2], 6[4],
0[5]
Tema 10. OTkpeiThle ¥ 3aMKHyThle MHOXectBa (B R2). | O6cyxnenue
HuddepennnanbHoe | CXOOUMOCTh TOCIEIOBATEILHOCTH TOo4eK. DYHKIHU | TEOpeTUde-
WCYHCIICHUE HECKOJIBKUX TIepeMEHHBIX. [loBepXHOCTH (JIMHHH) | CKHX BOIIPO-
GYyHKIIMM ~ HECKOJb- | ypoBHA ¢yHkiuu. OmHopoansle (yHkuuu. dopmyna | coB.

KHX INCPEMCHHBIX.

Oiinepa. llpemen wu  HempepbIBHOCTh  (HYHKIHHU
HECKOJIBKUX TepeMeHHbIX. YacTHbIe NPOW3BOIHBIE U

Pemienune 3a-
a4y mo TeMa-

muddepeHransl  MEpBOro M BTOPOTO  MOPSIKOB. | THKE TPAKTH-
DOnacTUYHOCTh (YHKIIMM HECKOJIBKMX TEePEMEHHBIX. | YeCKOro  3a-
[IpousBoHas HESBHOU (GYHKIMH. I'pagueHrt. | HATHSA B MH-
[Ipon3BogHass MO  HaIpaBJICHUIO. JlokanbHble | TEPAKTUBHOM
OKCTpEeMyMBbl  (DYHKIMI HECKOJNBKHUX IEepeMEHHBIX. | (hopme.
YcnoBHbIM KCTPEMYM: MEeTOox UCKJIFOUEHUS
nepeMeHHbix, Meron Jlarpawxka. Haubonbuiee u
HauMeEHbIIIee 3HAYCHHs] HEMpPEephIBHOW (YHKIIMM Ha
3aMKHYTOM OI'paHUYEHHOM MHOKECTBE.
Meton HamMenbmmx kBaapatoB (MHK). Iloxbop
napamerpoB JnHeWHOM QyHkuumun MHK-metogom.
Cucrema HOpMaJIbHBIX YPABHEHUH.
Boeinykiible MHOecTBa B Rn. Beinmykiibie (BOTHYTBIE)
(YHKIIUM  HECKOJIbKMX TEPEMEHHBIX. DKCTPEMYMBI
BBIIYKJIBIX (BOTHYTHIX) (QYHKIUH.
Pexomenayemblie ncTouHuKU: pasaen 8, a[1], 6[2], 6[4],
0[5]
Tema 11. Kpatneie (mBoifHBIE) wWHTerpanbl, HuX cBoiicTBa. | OOCyX)IeHue
WnterpanbHoe  uc- | CBeeHre JBOMHOrO MHTErpaja K IOBTOPHOMY | TEOpETHYE-
qyuciaeHne (QYHKUUH | MHTerpany. 3aMeHa epeMeHHON B IBOMHOM MHTErpajie. | CKUX BOIPO-
HECKOJIbKUX  Tiepe- | PekoMeHyembie ucTouHuKu: pasnen 8, a[l1], 6[2], 6[4], | cos..
MEHHBIX. o[5] Pemenne 3a-
Ja4d 1Mo Tema-
THUKE TPAKTHU-
YecKoro 3a-
HATUS B WH-
TEPaKTUBHOMN
dopme.
Tema 12. UccnenoBanue cxoamMOCTH U HaxoxaeHue cyMmm | OOcyxkaeHue
Psnpl. YHUCIOBBIX  PSAAOB, HCXOAd M3  ONPENENIEHUs. | TEOpeTHYe-

[IpumeneHne HEOOXOAMMOIO YCIOBUS CXOJUMOCTH.
HccnenoBanne CXOOUMOCTH — YHCIOBBIX  PSIIOB  C
HEOTPULIATENIbHBIMU YJICHAMU C IOMOIIBIO IIPU3HAKOB
cpaBHeHMsI, mpu3Haka JlanambGepa, MHTErpaJbHOTO

CKUX BOIIPO-
COB.

Pemenne 3a-
Ja4 Imo Tema-
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MpHU3HaKa. THUKE TMpaKTHU-
3HaKOYEPEYIOUIMECs  YHUCIOBBIE  psibl, MPU3HAK | YECKOTO  3a-
JleiitOanma. AOCOMIOTHO ¥ YCJIOBHO CXOJSINUECS | HATUS B HH-
YUCJIOBBIE PSI/IbL. TePaKTUBHOU
Crenennsie psaasl. Teopema AGens. MaTepBan u paguyc | popme.
CXOJIMMOCTH CTENEHHOro pana. MHTerpupyeMocTs u
muddepeHIMPYeMOCTh CYMMBI CTENEHHOTO psia Ha
UHTEpBaJe cXoauMocTu. Pasznoxkenune (GyHKIMA B Psl
Teitnopa ¢ ucoab30BaHNEM CTaHIAPTHBIX Pa3IOKEHUH.
Paznoxenue ¢pynkuuii B psa. MakiopeHa.
Pexomenayemble ucrouHuku: paszaen 8, a[1], 6[2], 6[4],
0[5]
Tema 13. Jubdepennmanbapie ypaBHeHHsI ¢ pasaenstomumucs | O0cykaeHue
OOBIKHOBEHHBIC MepEMEHHBIMHU. Jluneiinbie muddepeHIraTbHbIC | TEOpeTHIe-
muddepeHManbHble | ypaBHEHUs 1-ro mopsiaka. ABTOHOMHBIE YPaBHEHUS U UX | CKUX BOIPO-
YPaBHEHUSI. CBOMCTBA. COB.
OnHoponaHbie nuddepeHnraibHbe ypaBHeHus, | Pemenne 3a-
ypaBHEGHUS B TOJHBIX auddepeHnuanax, ypaBHEHHUS | Jad 1O TeMa-
bepuymmu. TUKE TMPaKTHU-
JIuneitnbie YPaBHEHHUS BBICIINX MOPSAJKOB. | YECKOTO  3a-
dyHaaMeHTanpHas CcHCTeMa peuieHuii u  oOulee | HATUS B HH-
pelieHue  JIMHEHHOTO  OJHOPOJHOTO  YpaBHEHUS. | TEPAKTUBHOM
JluHeiHble ypaBHEHUS 2-TO MOPSAJIKAa C MOCTOSIHHBIMHU | (hopMme.
K03 hUIIEeHTaAMH. OnnopoaHoe ypaBHEHHE.
XapakTtepuctuiyeckoe ypaBHeHue. OOmiee perieHue
olHOponHOTO ypaBHeHus. [locTtpoeHue dYacTHOTrO
pelIeHrs HEOJHOPOIHOTO YPAaBHEHUS C MPABOM YacCThIO
BHJIA , TJIE¢ HE SIBJISETCS KOPHEM XapaKTEPUCTHUYECKOTO
YpaBHEHUS.
OnHoponHBIE  CHCTEMBI  JIUHEWHBIX  YpaBHEHMHIA.
[Toctpoenne oOmIero pemeHuss ¢ MOMOIIBIO METOoJa
WCKJTFOYCHUS] HEU3BECTHBIX.
Pexomenayembie uctrounuku: paszaen 8, a[l], 6[2], 6[4],
0[5]
6. Ilepeuenn Y4e0OHO-MeTOAUuYeCKOro odecnieueHmst hi ) 61

CAMOCTOAITEIbHOI PA0OTHI 00Yy4alOUIUXCS M0 IMCHUIIMHE

6.1. IlepeueHb BONPOCOB, OTBOJAMMBIX Ha CAMOCTOSITEJIbHOE OCBOEHHE
AUCHUIIMHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEJIbHOH PadoThI

K BHeayguTopHbIM (opmMaM camMOCTOATENbHON pabOThI
OTHOCATCS:

- IOATOTOBKA K CEMUHAPCKOMY 3aHSTHIO;

- IOATOTOBKA K PEUICHUIO U TPOBEPKE 3ajay;

- BBITIOJIHEHUE KOHTPOJIbHOU PaboThI;

- IOATOTOBKA K 3a4YETY U DK3aMEHY.

CTYJICHTOB

Ha CCMHHAPCKUX 3aHATHAX BCC CTYACHTHI JOJUKHBI IIPUHHUMATh aKTHBHOC
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ydqacTue B 0OCYXKJIEHHH M3y4aeMbIX BOMPOCOB U YMETh JEMOHCTPUPOBATH 3HAHUE
MpakTH4YecKoro wmarepuana. [lpu BBICTYIUICHHH, CTYJIEHTaM HEOO0XOJIUMO
apryMEHTHPOBAHO H3JIaraTh CBOIO TO3UIMIO, MOJKPEIUISTh €€ KOHKPETHBIMHU
JAHHBIMM, YMETh 0000IIaTh, apryMeHTHPOBATb M  CHUCTEMAaTHU3UPOBATH
CTAaTUCTHUYCCKHE JaHHBIC.

Ha cemMuHapckux 3aHATHSX MPENOJAABATENIb IPOBEPSET BBINOJHEHUE
CaMOCTOSITEIbHBIX 3aJJaHU U KAY€CTBO YCBOCHUS 3HAHUMU.

Tab6muua 5 — Tembl JMCUMIVIMHBI, H3y4YaeMmble BONPOCHI U (POpPMBbI
BHEAY/IUTOPHOM CAMOCTOSITEIbHON PadoThl
HanmenoBanue tem Dopmbl
(paszeros) [lepeueHs BOMPOCOB, OTBOJUMBIX Ha BHeayIUTOPHOH
JUCITUTUTAHBI CAMOCTOATEILHOT OCBOCHHE CaMOCTOSITENIbHOM pabOThI
Tema 1. 1.ITognpoctpancTBa nuHerHoro | Pabora c yaeOHO
CucreMnl JIMHEWHBIX | IPOCTPAHCTBA. EBKimu0BbI | ureparypoii. Pemtenue
anredpandecKux IIPOCTPAHCTBA. TUMOBBIX  3amady.  Pazbop
ypasHenuit. Jluneitnpie | 2.IIponecc OPTOTOHATM3ALNH. | gorrpoCOB MO TEME 3aHATHS.
MIPOCTPAHCTBA OproronanbHble JIOTIOJIHEHUS | BriroHeHIe OMAIIHHX
TOAUPOCTPAHCTE. 3aJJaHAN K KOKIOMY 3aHITHIO.
3.Pemenue 3agau. .
IToaroroBka K 3a4€Ty
Tema 2. 1. Haxoxnenue pasmepHoctu | Pabora c yueOHOU
Marpuiis H | IPOCTpaHCTBa perieHui U | IuTEPATypOX. Pemienue
OIIPCACIUTCIIN. (byHIlaMeHTaJII)HaSI CUCTCMA peHIeHI/Iﬁ TUIIOBBIX 3a7ad4. P3360p
O/IHOPOJIHOH  CHCTEMBI  JIMHEHHBIX | gorpocoB MO TeMe 3aHATHAL
anredpandecKux ypaBHEHUM. BLITIONHEHME JOMAIIHHX
2 Pemenme 3a%ad. 3aJJaHUM K KOKIOMY 3aHSTHIO.
IToaroroska k 3a4€ty
Tewma 3. 1.Cxema I'opuepa " kopHu | Pabota c yueOHOU
Komrmiekcusie umcna u | MHOro4wieHOB. Teopema besy. JIUTEPATypPOii. Pemienne
MHOTOYJICHEL 2 Pemienne 3amad. THIOBBIX  3amad.  Pas0op
BOIIPOCOB TI0 TEME 3aHSTHSL.
Bremonaenue JOMAITHIX
3aJJaHAN K KOKIOMY 3aHITHIO.
IToaroroBka K 3a4€Ty
Tewma 4. 1.JIluneiinbie npeoOpazoBanus | Pabora c yaeOHOU
Jluneiinbie OpPOCTPAHCTBA. JIuHelHbIE | TuTEpaTypOil. Pemenne
peoOpa3oBaHUS 1 | OTIEpaTOPHI. TUTMIOBBIX  3amad.  Pa30op
KkBajipaTnuble Gopmbl. | 2.91po M 00pas  JMHEHHOTO | gopocoB MO Teme 3aHATHL
orieparopa. 5 Brinonnenue JOMAITHUX
3.MaTpuiia TMHEMHOTO onepaTopa. SATAHHIT K KaKIOMY 3aHSTHIO.
ITogroroska k 3a4é€ry
Tema 5. 1.Beimykiibie MHO>€ECTBA B | PabGoTa c y4eOHOi
DJIEeMEHTHI MHOTOMEPHOM IIPOCTPAHCTBE. JIATEPATYpPOI. Pemienue
AHAJIMTUYECKOMN 2.IlomynmpocTpaHCTBAa M BBIIYKIBIC | TUMOBBIX  3ajad. Paz6op
T€OMETPHH. MHOTOTPaHHbIE 00IACTH. BOIPOCOB IO TEME 3aHATHSL.
3.Haxoxnenue YTJIOBBIX TO‘IGVK BhITOTHEHIE JOMAIIHHX
BBINYKJIBIX MHOTOTPAHHBIX O0JIacTei. SAIAHMHI K KKIOMY 3AHSATHIO,
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Brimykiast 0607109Ka CUCTEMBI TOYEK.
4. Pemenue 3a1ay.

IToaroroBka k 3a4éty

Tema 6. Jluneiinoe | 1. TpancnoptHas 3amaya u e€ | PaGora c yueOHOU
MporpaMMHUpPOBaHUE MareMaTuyeckas MoJIeb. JIMTEPATYPOIA. Pemenue
2. PacnpenenurenbHbIi METOJ | TUMOBBIX ~ 3ajad.  Pa36op
pemenus T3. BOIIPOCOB II0 TEME 3aHATHUA.
3. MeTox noreHuuaos. Brinonnenue JIOMAIIHUX
3aJIaHAM K KOKJIOMY 3aHATHIO.
ITogroroBka K 3a4éry
Tema 7. 1.Toukn paspeiBa ¢GyHKIMU U ux | Pabora c yaeOHOH
[Ipenen U | Knaccu(uKanus. JUTEPATYPOU. Pemenue
HENPEPBIBHOCTD. 2. Penienue 3azau. TUMOBBIX  3amady.  Pazbop
BOIIPOCOB TIO TE€ME€ 3aHSITHS.
Brimmonnenue JOMaITHUX
3aJJaHUH K KOKIOMY 3aHSTHIO.
[ToaroroBka K 9K3aMeHy
Tema 8. 1.3amaua 0 pacnpenenenuu | Pabora C yaeOHO
HuddepenunanbHoe HAJIOrOBOIO OpPEMEHH. JUTEPATYPOM. Pemenne
ucuncinenne ¢ynkumii | 2.Teopembl Pommrs u  Komwm 1715 | tymoeix  3amau.  Pas6op

OJIHOW TIEPEMEHHOI.

Qg depeHIUpyeMbIX (YHKITHIA.
3.®opmyna Teisiopa ¢ OCTaTOYHBIM
qyiieHoM B ¢opme [leano.

4. Pewienue 3aaau.

BOIIPOCOB II0 TEME 3aHATHUA.
Beinonuenue JOMAIIHUX
3a/IaHAM K KOKJIOMY 3aHATHUIO.
IToaroroBka K 3a4€Ty

Tema 9.

HuTerpanbaoe
ucuucieHue  QyHKIUI
OJIHOM IIEPEMEHHO.

1.MaTerpupoBaHue HEKOTOPBIX
KJIaCCOB HppanuoOHaIbHBIX u
TPAHCLEHJEHTHBIX (DYHKIIUH.
2.Pemenne 3amgau.

Pabora c yueOHOMI
JIUTEPATYPOIl. Pemenue
TUIOBBIX  3a7ad.  Pasz6op

BOIIPOCOB IO TEMC 3aHATHA.
Brinonaenue JOMAIIHHUX
3aJIaHUM K KaXXZIOMY 3aHATUIO.
IToaroroBka k 9K3aMCHY

Tema 10. 1.CpoiictBa (QyHKIUH HECKOIbKUX .
Jnddeperunansaoe MEPEMEHHBIX,  HEMPEPHIBHBIX  Ha Pabora ¢  yuebHoi sm-
HUCUYUCIICHUE 3aMKHYTOM OrpaHH4eHHOM | TAPATOPOH. Pemenne
(byHKHI/H/I HecKoJIbKmx | MHOXECTBE. THUITIOBBIX 3aaay. P a360p
I1ePEMEHHBIX. 2.JlocTatouHoe YCJIOBHUE | BOIIPOCOB IO TEME 3aHATHAL.
Qg depeHIUpyeMOCTH GyHKIMH | BeimoaHeHue JOMAIIIHUX
HCECKOJIbBKUX  IICPCMCHHBIX. MGTO)I 3aﬂaHHﬁ K Ka)XXJOMY 3aHSATHIO.
UCKITIOUEHUS NEPEMEHHBIX. | [JoqroTOBKA K DK3aMEHY
3.Pemenne 3amau
Tema 11. 1.®opmyna 3ameHbl nepeMeHHBIX B | PaGota c yueOHoM
NHuterpansnoe JIBOWHOM HHTETpaJIe. JUTEPATYPOU. Pemenue
YiCUKCIIeHne  (yHKIMif | 2- Hcnonb3oBanne NMOJIAPHBIX | TymoBbIX ~ 3azmad.  Pas3bop
HECKOJIbKHX KOOPIHMHAT /TS BBIMUCTCHAS NBOHHBIX | porpocoB [0 TeMe 3aHSTHS.
IIEPEMEHHBIX. MHTCrpaios. Beinonnenue JIOMAIITHUX
3.Pemenne 3anad. 3aJJaHUN K KOKIOMY 3aHATHIO.
ITonroroBka K 3K3aMeHy
Tema 12. 1.MHTerpansHelii NPU3HAK | peoo c yaeGHOI
Psbl. CXOIUMOCTH MOJOKHUTENLHOTO Piiia. HTepaTypOi, Pewmcre
2.CBoiicTBa CTENEHHOIO psAla Ha
TUTIOBBIX  3amad.  Pa30op

HWHTCPBAJIC CXOOAUMOCTH.
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3.Pemenue 3anay. BOIIPOCOB IO TEME 3aHATHS.
Brimonnenue JOMalTHUX
3aJIaHUM K KOKJIOMY 3aHATHUIO.
IToaroroBka K 3K3aMeHy

Tema 13. 1.Mozenn ecTecTBEHHOTO pocTa. PaGota ¢ yueOHOU -
OOGBIKHOBEHHBIE 2.Pemenue 3a1a4 TapaTopoi. Penienue
muddepeHranbHbIe TUNOBBIX  3a7a4.  Paszbop
YpaBHEHHS. BOIPOCOB IIO TEME 3aHATHSL.

Beinonnenue JOMAIIIHUX

3a,I[aHI/II71 K KQ&XKIOMY 3aHATHIO.
HOI[I‘OTOBKa K DK3aMCHY

6.2. IlepeyeHb BONPOCOB, 3aJaHUM, TeM ISl MOATOTOBKH K TEKyLLeMy
KOHTPOJIIO
IIpumepsl BApMAHTOB KOHTPOJIBHBIX padoT

Koumponwvnas paooma Ne 1
Cucmembol TUHEUHBIX YPAGHEHUIL U
JIUHEIHble NPOCMPAHCMEa
3aoanue 1
Pemmnts cucreMy NTMHENHBIX ypaBHEHUN MeTo0M JKopaana-I'aycca.
3aoanue 2
Pemmnts cucremy nuHeEWHBIX ypaBHeHUM MetonoM JKapnana-lI'aycca. B
OTBETE yKa3aTh 0a3UCHOE PEIlICHNUE.
3aoanue 3
Pemmth cuctemy nTuHEHHBIX ypaBHEeHUH ¢ mapameTpoM A . B oTBeTe ykaszaTh,
pY KaKuX 3HAYCHUSAX A CHCTeMa YpaBHCHHMA HECOBMECTHA, MPU KAKMX — MUMEET
CAMHCTBEHHOE pellleHre (yKa3aTh €ro) U Mpu KaKuxX — UMeeT 0ECKOHEYHO MHOTO
penieHuit (ykasaTh o0I1iee pelieHue).
3aoanue 4
SIByisseTcst M JIMHEHHBIM TOANPOCTPAHCTBOM B R® MHOXECTBO BEKTOPOB
X = (X, X,,X3) , YIOBJICTBOPSIOLIUX JAHHOMY yCIOBHUIO?
3aoanue 5
N3 cucteMbl CTOJIOIOB JaHHOMW MaTpuilbl A BBIJEIUTh MaKCUMAJIbHYIO
JMHEWHO HE3aBUCUMYIO CUCTEMY CTOJIOIIOB U MPEJCTABUThH OCTAJIbHBIC CTOJIOIBI B
BUJIE JIMHEMHON KOMOWHAIINH BBIIEJICHHBIX.
3aoanue 6
Haiitn 3nadyeHus mapamerpa A, MpU KOTOPBIX BEKTOPHI 00pa3zyroT 6a3uc
npocTpaHcTBa R*.
3aoanue 7
JIOTIOJTHUTH CHCTEMY BEKTOPOB JI0 OPTOTOHAILHOIO Oa3uca nmpocTpaHcTBa R®
U B [IOJIy4€HHOM 0a3uce HAUTU KOOPIUHATBI BEKTOPA X = (X, X,, X;) .

3aoanue 8
Pemenue 3a1aun TMHEHHOTO NPOrpaMMHUPOBAHMS
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Bapuanm 1
X + 3X,+ 6X%; =40,

1. 3x,+10 x, +19x, =130,
2%, +3X, +10x, =55;

X, +2X, —=5%, + X, =1,
2. 2% +5x, —12x, —3x, =-4,
3%, +8x%, —18x, — x, = 4.

X, — 2%+ X;—2X, =1,
3%, —5X, +4x, — X, =17,
2X, —TX, + X, =21,
-9x, + 19x, -9x, + Ax, =-56.
4, a) V ={X e R®|2x — X, +4x, =0};
0) W ={X e R®|—x, +3x, — X, < -1}.
1 5 7 7

-5 26 -36 36
5. A=
-3 1 -7 7
2 1 3 3
4=(LL-1 1),
a,=(11;2 1),

(
a,=(0; 1-4; 1-4,0),
a,=(3 21+13; 5).

7. a=(3,0;1), b=(22,-6); x=(-1-2,-1).

8. Ha MHOXecTBe pelIeHui CUCTEMBI JIMHEMHBIX HEPABEHCTB

x, 20,

x,=20.

2x,+3x, <19,
2x,+x, <13,
3x, <15,

yKa3aTh TaKO€, Ha KOTOPOM JuHeNHas GyHKuus F(x,, x,)=7x,+5x, JOCTUTAET MaK-

cuMyMma.

Koumponvnasa paboma Ne 2
Humezpanvnoe ucuucnenue QyHKyuu 00Ho nepemenHoll

3aoanue 1
BeIaucnuTh HHTETpaIbL.

3aoanue 2
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HccaenoBarh Ha CXOJMMOCTh HECOOCTBCHHBIM WHTErpajl ¢ OECKOHEYHBIM
IIPEIesIOM UHTETPUPOBAHMUS.
3aoanue 3
HccaenoBarh Ha CXOAMMOCTh HECOOCTBEHHBIM MHTETPaJl OT HEOTPAHMYCHHOMN

GbyHKIUH.

3aoanue 4
Haiiti miomaas Gurypsl, orpaHUUYeHHON rpagukaMu (GyHKITHH.
3aoanue 5
3ajaya ¢ 3KOHOMHYECKUM COJIEP)KAHUEM.
Bapuanm 1
X 4
- a)_[x +1dx’ 6)'[\/x2—2x+9dx’

B) j(3—5x)|n(2x)dX; r) I(x_si()z(_xi 2)

1) IcostcosSxdx;

e) IL
f(l+%)

+00 6
2 [ X __ 3o

1 X(In” x+5) 5 (X = 4)
4.X+Yy =8 xy=15.
5. [Ipou3BOAUTENHHOCTS TPYAa OJHOTO PabOdYero 3a OJHY CMEHY OIKCHIBACTCS
dynxmmeit z(t) =10,5t—0,75t*, roe t — Bpems B uacax, npudem, 0 <t <8. Onpee-
auTe 00beM BhIMMycka mpoayKiuu 3a 20 pabouyunx aHel Opuraaou, cocrosiieit us 6
YeJIOBEK.

OreHka 3HaHWHA CTYJIGHTOB OCYIIECTBIISIETCS B OaljlaX C y4eTOM OICHKH
paboThI B ceMecTpe (Hanmucanue pedepara, ayIuTOPHBIX CAMOCTOSITENIbHBIX Pa0OT U
JIOMAITHAX 3aJaHUH, pelIeHre 3a1a9 M yJ4acThe B 00CYKACHUSIX Ha MPAKTHYECKHUX
3aHATHSX W JIp.), OIICHKM MTOTOBBIX 3HAHWUW (MO pe3yiapTaTaM 3ayeTa) U B
COOTBETCTBUM C KpuTepusmu DHHAHCOBOTO YHUBEPCUTETA peaU3yeTCs
CIICTYIOIINM 00pa3oMm:

Neni/m Bug orueTHoOCTH banabl
1. Pabora B cemecTpe 40
2. 3aueT/DK3aMeH 60
HUroro: 100

Tabnuna 6 - opMbl TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH M UX OasuibHasl OIEHKa

Kpurepuii oueHku banbl MeToanKa OlleHKH
[Tocemienne ayIMTOPHBIX 3aHATHI 7 MaremaTuueckuid pacuer
Ou=7 : Kz x I3

I'me O — cymma 6ammoB; K3 — konmnuecTBo
ayIUTOPHBIX 3aHATUM MO aucuuiuHe; I13 —
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KOJINYECTBO SaHHTHﬁ, nmoceuacMbIX CTYIACH-

TOM
AKTUBHOCT, TIpH  TPOBEACHUH 13 Hoxnan, npezentanus — 10 6amios
ayTUTOPHBIX 3aHATUI NudopmannonHoe coobmenue — 5 6amion

VYyacTtue B 06cyxaeHuun — 3 6ania
Kparkoe BricTyruienue — 1 6amn
Pemenue pacueTHbIx 3ama4 — 1 Gasmn

AKTHBHOCTB IIPY IPOBEJICHUN BHE- 10 [ToaroroBka MaTrepuasioB U BHICTYIUIEHHE Ha
ayJAUTOPHOU PabOTHI CTYZICHYECKHX HAYYHbIX KOH(EpeHIHsIX, B
IIeYaTHBIX U3/JAHUSX, B TOM YHCIIe U Y HUBEp-
cureta - 10 GayuoB

CamocrositenpbHast pabora  CTy- 10 Brimonnenue nucbMeHHoU padotsl — 10 6a-
JICHTa TIOJl PYKOBOJCTBOM IIPEIO- JOB
JaBaTes

C uenbr0 CTUMYJIUPOBAHUS CUCTEMATHUYECKON MOATOTOBKH CTYJEHTOB K
IIPAKTUYECKUM U CEMHUHAPCKUM 3aHATUIM IO JUCLIUIIJIMHE B TCYEHHUE CEMECTPA BBO-
JIATCSI KOMIUIEKCHBIN MOJAXOJ K OLIEHKE, MOJIy4YaeMOM CTYyJAEHTaMU [0 UTOraM H3Yy-
YEHUS TUCUUILIUHBL. Ha OCHOBaHMH ITOJI0KEHUS O CUCTEME OLICHKU 3HAHUM CTYJICH-
ToB B ®uHaHCOBOM yHUBepcuTeTe nerctByeT 100-0amibHas cucTeMa OLIEHKH 3Ha-
HUWA. DTO 03HAYAET, YTO OIIEHKA, [T0JTy4aeMasi 10 UTOraM NUCbMEHHOM 3K3aMeHallH-
OHHOM PabOThl, COCTOUT U3 JIBYX YACTEH: TEKYIEro KOHTPOJS CTYJIEHTOB B Ce-
MeCTpe — MakcUMaibHast orieHka 40 0aioB U pe3yJIbTaTOB MPOMEKYTOUHOM aTTe-
CTallMi — MakKCUMaJIbHas oreHka 60 0ayuioB.

Tekyuuii KOHTPOJIb OCYIIECTBIISIETCS B X0/1¢ yU€OHOT0 MpoIecca U KOHCYJIb-
TUPOBAHUS CTYJEHTOB, IO PE3YJIbTaTaM BBIIOJIHEHHUS CAMOCTOSATENIBHBIX padoT. Oc-
HOBHBIMH (pOpMaMU TEKYIIET0 KOHTPOJISI 3HAHUM SIBIISIOTCSI:

— pelIeHue 3a/1a4, TECTOB U UX 00CYXJCHUE C TOYKU 3pEeHUs] YMEHHUS Pop-
MYJIMPOBaTh BBIBOJIbI, BHOCUTh PEKOMEHAAIIMU U NMPUHUMATh aJ€KBAaTHBIE yIIpaB-
JICHUYECKHE PELICHUSI;

— BBITIOJIHEHUE KOHTPOJIbHBIX 3aJaHUil U 00CYKJIEHUE PE3YJIbTATOB;

— 00CYXXJIeHUS 3aKOHOAATEIbHBIX, MPABOBBIX U HOPMATHUBHBIX aKTOB.

Bropas cocraBnstonias OEHUBAET YCTHBIM OTBET HA 3a4ETE U HE MOXKET Ipe-
BbIIaTh 60 OasIoB.

40 6asuIoB, MOYYEHHBIE CTYJCHTOM B TEYCHHE CEMECTPA, JOJDKHBI O3HAYATh
CaMyI0 BBICOKYIO XapaKTEPUCTHKY €ro padoThl. Takoil Oayl moaydaroT CTYICHTHI,
KOTOpBIC Ha MPAKTUYECKHUX 3aHATUSIX CUCTEMATHYECKH ITOKA3bIBAIOT BBICOKHE pe-
3yJBTAThI IPU OMPOCAX, MPOSBIIIOT AKTUBHOCTH MPU 00CYKIECHUU U3y4aeMbIX ITPO-
0J1eM, B TTIOJTHOM 00bEME BBITIOJHSIIOT YU€OHYIO IPOTrpaMMy, HE UMEIOT MPOITYCKOB.

MakcumanbHas OIleHKa OTBETa Ha 3a4eTe oneHuBaeTcs B 60 6amio. Kaxaprii
BOIIPOC B OMJIETE UMEET CBOIO JIOJIIO B OOIIIEH OIIEHKE B 3aBUCUMOCTHU OT CJIO’KHOCTH.
Hanpumep, 3a nepBblii TEOPETUYECKHUI BOIIPOC MAaKCUMAaJIbHO OLIeHUBaeTcs 15 6ai-
JIOB, JIBa CJIEAYIONIUX TEOPETUUECKUX BOIpoca olleHuBaroTcs 1o 10 6amios, 3aga4a
— MaKCHUMaJIbHO 15 OaJjioB U MATh TECTOB — 0 2 0ajuia KaKIbli MPaBUILHO pe-
LICHHBIN TECT.

bannbHas cucrema arrecTauuu:
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- ctyaeHt, noayuuBmui ot 50 1o 100 6amioB, cuuTaeTcsi aTTECTOBAHHBIM,
noyuuBIuii ot 0 70 49 6aoB - HE aTTECTOBAHHBIM;

- CTYJEHT, noxy4yuBmui ot 50 10 69 6aioB, cUMTAETCs ATTECTOBAHHBIM Ha
«YJOBJIETBOPUTEIHHON;

- CTYJEHT, noxy4yuBmui ot 70 10 85 6aiioB, cUMTAeTCs aTTECTOBAaHHBIM Ha
«XOPOUION;

- CTYJIEHT, otyyuBInii ot 86 10 100 6annoB, cCYMTAETCA aTTECTOBAaHHBIM Ha
«OTIIAYHOY.

Taxum 06pazomM, eciau CTyIAEHT 10 UToram paboThl B cemecTpe Habupaet 21
OaJ, a o UTOraM MUCbMEHHOU paboTel — 60 O6amtoB, To obmas cymma 81 Gamn
COOTBETCTBYET OKOHYATEIbHOMN OLICHKE 4 «XOPOILIOY.

Ecnu crynenT moxpomien k sk3ameHy ¢ orneHkoi 0 6amios, To npu 6e3ynped-
HOM Ka4eCTBE MMChMEHHOM 3K3aMEHAIITMOHHON PabOThI OH MOYKET TIOJYYUTh UTOTO-
BYIO OLICHKY 10 JJAHHOM AUCIUILUIMHE TOJBKO 60 0aioB, 4TO COOTBETCTBYET OLICHKE
«YIOBJIETBOPUTEILHOY.

O naHHOM MOAXOJE K OIICHKE 3HAHUM CTYACHTOB IpernojiaBaresib HHPOPMHU-
PYET CTYJIEHTOB Ha IIEPBOM CEMHHAPCKOM (TIpaKTUYECKOM) 3aHsaThH. Ha nmociennem
CEMUHAPCKOM 3aHITHH CTYJIEHTaM COOOIIAeTCs OIEHKa, KOTOPYI0 OHH TOJy4aroT
10 UTOTaM pabOTHI B CEMECTPE.

CTyneHThl MOTYT YIYYIIUThH CBOIO OIIEHKY IO UTOraM pabdOoThl B CEMECTpE 3a
CYET OTPaOOTKU MPOMYIICHHBIX 3aHITHI WU MOJYYSHHBIX HEY10BJIETBOPUTEIIBHBIX
OLICHOK Ha ceMuHapax. Bmecte ¢ Tem, Bce OTpabOTKU MOTYT OBITh OCYILIECTBIICHBI B
KOHCYJIbTALIMOHHBIE JTHHU B IIEPHOJ] HE O0Jiee IBYX KOHCYJIbTAallUi ¢ MOMEHTA MOJTy-
YEHUSI OLEHKHU «HEYAOBJIETBOPUTENBHO» WM MPOIyCKa 3aHATUN. TOJIBKO B ciyyae
OOJIE3HU CTYICHT MOXKET OTpadaThIBATh MPOMYCKHU B 00JIEE MO3HUE CPOKHU.

OtpaboTKa MPOIMYCKOB, UMEBIIMUX MECTO IO MPUUKUHE PAOOTHI CTYJEHTOB BO
BpEMsI 3aHATUH, HE JIOITYCKaeTCHl.

7. @®oHI OLEHOYHBIX CPEACTB /Jsi NPOBEACHUS MNPOMEKYTOYHOI
arrecTaluu 00y4arouuxcs M0 JMCHUIINHE

7.1 IlepeyeHb KOMIIETEHUMH € YKa3aHMEM HHAUKATOPOB MX A0CTUKEHHUS
B IIpoLecce 0CBOeHHs 00pa30BaTeIbHOM NPOrPaMMbI

[lepeyeHb KOMIIETEHLMI C YKa3aHUEM HWHIWKATOPOB MX JIOCTHXKEHUS B
MpoIlecce OCBOCHHS 0O0pa3oBaTENbHONW MPOTpaMMbl yKa3aHbl B pazjaene 2
«IlepedeHsp MmIaHUPyEMbIX PE3yJbTaTOB 00YUEHHUS M0 TUCIUILUIMHE, C YKa3aHUEM
WHIUKATOPOB UX JOCTHIKEHUS U TUIAHUPYEMBIX PE3YJIHTATOB 00YUCHUSY.

7.2. TunoBble KOHTPOJIbHbIE 3aJaHUS WM WHbIE MaTepHaJbl,
Heo0XoAMMBbIe /1JI5l OLIeHKH WHAUKATOPOB O0CTHKECHUSI KOMIIETEHNH, yMeHUi
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M 3HAHUH

Teopernueckue BONMpocCHI /151 NOATOTOBKH K 3a4eTy 3a 1 cemecTp
(Onpenenenusi, CBOMCTBA U TEOPEMBI HA YPOBHE (POPMYIUPOBOK)

1. Pemienue cucreM JIMHEMHBIX alreOpandyeckux ypaBHeHU MeToioM ["aycca.

2. 'eomeTpruyecKkre BEKTOPHI U TUHEHHbBIE ONepaliy HaJl HUMH.

3. Bexropnoe npoctpanctso R". ['eomMeTpudeckuii cMbIch mpocTpancTs R? u R3,

4. JIuHeliHas 3aBUCUMOCTb CUCTEMBI BEKTOPOB U €€ TEOMETPUUYECKUNA CMBICI.

5. baszuc u pasmepHOCTh JUHEHHOTO MpocTpaHcTBa. KoopauHatel BekTOpa B
JTAaHHOM Oa3uce.

6. [IpeoOpa3zoBaHue KOOpAUHAT BEKTOPOB NP 3aMeHe Oa3uca.

7. CxassipHO€ MPOU3BEAECHNUE BEKTOPOB.

8. BexTopHoe mpoun3BeieHre BEKTOPOB.

9. JITMHBI BEKTOPOB U YTOJI MEX1y BEKTOPaMHU.

10. OproroHanbHBIM 1 OPTOHOPMUPOBAHHBIN Oa3uckl. KoopauHaTel BEKTOpa
B OPTOrOHAJILHOM Oa3uce.

11. CnoxeHue MaTpUll U YMHOKEHHE MATPULbI HA YUCJIO.

12. MarpudHas 3anuch CUCTEM JIMHEHHBIX anreOpandeckux ypaBHEHHIA.

13.  Panr matpuiibl.

14. VYMHOXKEHUE MATPHIL.

15. HeBbIpoxaeHHbIE KBaJpaTHbie MaTpullpl. OOpaTHas MaTpHIIA.

16. Haxoxnaenue oOpaTHOM MaTpuIlbl. Perenre MmaTpuuHbIX ypaBHEHUN BUIA
AX =B.

17. OmnpenenuTeny U KX CBOMCTBA.

18. HemnocpencTBeHHOE BBIYMCICHUE ONPEAEIUTETICH BTOPOrO U TPETHETO
HOpsIZIKA.

19. ®opmyna pasyoxKeHUs ONMPEIASTUTENS M0 CTPOKAM U CTOJIOIAM.

20. IlpumeHeHue ompeaenuTeNed: HAXOXKICHWE PEIICHUS  CHUCTEMBI
JUHEWHBIX anreOpanueckux ypaBHeHui mno gpopmyne Kpamepa.

21. Tlpsmasi B IpOCTpPaHCTBE. YTOI MEXKAY MPSIMBIMU B TIPOCTPAHCTBE.

22.  TlpsiMas Ha TUIOCKOCTH.

23. IlmockocTh B TpeXMEpPHOM MPOCTPAHCTBE.

24. lloHaTve O KpHUBBIX BTOPOrO TMOPSAKA: JIUIUIC, €ro CBOWCTBA H
KaHOHUYECKOE YpaBHEHHUE.

25. Ilonsitue 0 KpPUBBIX BTOPOTO TOpsJKa: THMEepOoJia, €e CBOWCTBA H
KAaHOHWYECKOE YPAaBHEHHUE.

26. IlomsaTtve o KpUBBIX BTOPOrO TMOpsAKa: Mapaboyia, €e CBOWCTBA H
KAaHOHWYECKOE YPAaBHEHHUE.

27. TlonsiTue O TIOBEPXHOCTSAX BTOPOTO  TOPSAAKA.  DJUTUIICOMIIBI,
napaboJIONIbl U TUIEPOOTION b, UX KAHOHUYECKUE YPaBHEHHUSL.

28.  JleicTBHUTEIbHBIC YHCIA, UX CBOMCTBA. UHCIIOBBIC MHOKECTBA. DJICMECHTHI

anreopsl MHOXKeCTB. O003HAUEHUSA ISl CYMM U MPOU3BE/ICHUN.
29.
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30. Beimykibie (BorHyThie) QPyHKIMH. JlOCTaTOYHBIE YCIOBUS BBITYKIOCTH

bynkuuu. Heobxoaumplii 1 JOCTaTOYHBIA TPU3HAKK TOYKHU Meperuoa.

31. AcumnToTtsl rpaduka GyHKIIUH.

32. OOmas cxema uccieoBaHus (PyHKIIMU U IOCTPOCHUS €€ rpaduka

33. IlonsTHE MaTeMaTUYECKOTO MPOTrpaMMHUPOBAHHUS.

34. Maremaruueckasi MOJIEIb 3aJJa4K JTUHEHHOTO TPOrPAMMHUPOBAHMS.
OO1asi, KaHOHUYECKasi U CTaHJapTHAsE (YOPMBI.

35. Ilpumepsl 3aa4 TUHEHHOTO TPOrPaMMHUPOBAHUS.

36. Ilepexon oT ogHOM (POpMBI 3a71a4K JIMHEHHOTO MPOTPAMMHPOBAHUS K
JPYTOM.

37. T'padudeckuii METOM pelIeHus 3aja41 JUHEHHOTO MPOTrpaMMHUpOBa-
HUSL.

38. baszucHoe pelieHne cucTeMbl TMHEHHBIX ypaBHeHHH. [IpeobpazoBanme
OJTHOKPATHOTO 3aMEIIECHHUS.

39. OmnopHoe pemienne. CUMIUIEKCHOE TPeoOpa3oBaHUE, €ro0 OCHOBHOE
CBOMCTBO.

40. IlpeoOpazoBaHUE CUCTEMbI OTPAHUYCHUN U 1IEIEBON (PYHKIIUU TIPH
OTBICKAaHUH MCXOJIHOTO OMOPHOTO PELICHUS U IEPEXO0/IE OT OJTHOTO OMOPHOTO
pELICHUS K IPYTOMY.

41. Unes cumiiekc-meTona (reoMeTpruieckas U anredpandeckas Tpak-

TOBKH).

42. Tlpu3HaK ONTUMAIBHOCTH OMOPHOTO TJIaHA.

43. YcnoBus OTCYTCTBUS PEIICHUS 337a4i JHHEHHOTO MPOTrpaMMHUpOBa-
HUSL.

44. YcnoBus CylIECTBOBaHUSI OECKOHEYHOTO MHOYKECTBA ONTHMAJIbHBIX
MJIaHOB (OTPAaHUYEHHOTO U HEOTPAHUUYEHHOTO).

45. ANropuT™M CHUMIUIEKC-METO/IA.

46. CummerpuuHas Gopma 3a7aud JMHEHHOro mporpammupoBaHus. B3a-

MMHO JIBOMCTBEHHBIC 3a/1a4H.

47. JlemMma O COOTHOIIICHWM 3HAYCHUU IEJEBBIX (PYHKIIMK B3aUMHO JIBOM-
CTBEHHBIX 33/1a4. JlocTaTOYHOE YCIOBHE ONTUMAILHOCTH OTIOPHBIX TIJIAHOB B3a-
UMHO JIBOWCTBEHHBIX 3a]1a4.

48. TlepBast u BTOpasi TCOPEMBI JBOMCTBEHHOCTH.

49. DKOHOMHYECKHUN CMBICT B3aUMHO JIBOMCTBEHHBIX 3a/a4.

50. AnropuT™M PUMEHEHHUS TEOPUN JTBOMCTBEHHOCTH K HAXOXKICHHUIO OTTH-
MaJbHOTO PEIICHUS OJHOW U3 B3aMMHO JJBOMCTBEHHBIX 33124 10 U3BECTHOMY OIl-
TUMaJbHOMY PELICHUIO APYTOH.

51. [TocTaHOBKa TPaHCIIOPTHOM 3a1a4H.

52. MaremaTtudeckasi MoJieJIb TPAHCTIOPTHOM 3a/1auH.

53. [locTpoeHne NCXOTHOTO OTIOPHOTO TIIaHA TPAHCTIOPTHOM 3a7a9u (METO
CeBEPO-3aMaJHOr0 yIJjia U METO]l HAUMEHbIIIEH CTOUMOCTH).

54. TlonsTHe NHMKIA pacmpeaeauTeIbHON TaOIUIBl, 03HAYCHHOTO IIMKIIA,
[UKJIa TIepecyeTa AJisi CBOOOAHOMN KIJIETKH, CBUT IO ITUKITY.

55. Peanu3zauus ofHOTO 1Iara padoOThI [0 CUMIUIEKC-METOY IIPH PELLICHUU
TPAHCIIOPTHOM 3aJ1a4u.
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56. Omnenka cBoOOgHOW KieTkH. KpuTepwii ONTHMAIBHOCTH OIMOPHOTO
TJIaHa TPAHCIIOPTHOM 3aJ1auu.
57. ANTOpUTM pelICHUs TPAHCTIOPTHOM 3a/1aur PaCIPEACITUTEIBHBIM METO-
JIOM.
58. TloHATHE TOTEHIMAJIOB.
59. AnropuTM pelIeHHs TPAHCIOPTHOH 3aJa4il METOIOM IMTOTEHIINAJIOB.

TeopeTquCKHe BOIIPOCHI IJIA NMMOATOTOBKH K 9K3aMCHY 3a 2 ceMecTp

1. Uucnossie pyHKu. CriocoObl 3a1aHus PYHKIIHIA.
2. O6nacTb ornpeesieHuss U MHOXECTBO 3HaueHul ¢pyHkuuu. ['paduk pyHKIUU.
3. CnoxHast u oOpaTHasi GQyHKIIUU.
4. XapakTepucTUku (GYHKIUNA: YETHOCTh M HEYETHOCTh, MEPUOJIUYHOCTD,
MOHOTOHHOCTb, OTPAaHUYEHHOCTb.
5. CrenenHnasi, nmokazaTtenbHas U Jiorapupmudeckas QyHKIIUH.
6. TpuronomeTpuyeckre QyHKIIMU U OOpaTHBIC K HUM.
/. YucnoBele mnocienoBaTebHOCTH. CrocoObl 3alaHus IMOCIEI0BAaTEIbHOCTEM.
[Iporpeccun. @opMyna CIOKHBIX IPOLEHTOB.
8. [Ipenen mocienoBaTEILHOCTH U €T0 CBOKCTBA. EMHCTBEHHOCTH Tpeiena.
9. OrpaHu4eHHOCTH CXOIAIICHCS TOCIEI0BATEIFHOCTH.
10. CgoiicTBa mpeneioB, CBA3aHHbBIE C ApU(PMETHICCKUMU JIEHCTBUSIMHU.
11. beckoHEYHO MaJIbI€ ITOCIEIOBATEIBHOCTH, NX CBOMCTBA.
12. beckoHeyHO OOJIBIIINE TTOCIIEIOBATEILHOCTH U UX CBOMCTRBA.
13. Ilpenen dynkuuu. PaznuyHbie TUNBI TPEAETIOB: OJHOCTOPOHHHE MPEACIbI,
npejenbl B 06CKOHEYHOCTH, OECKOHEUHBIE Mpeenbl. Teopema 0 KOHEUHBIX Mpeenax
14. OrpanuveHHble, OCCKOHEYHO Majble MU OECKOHEYHO OoybInHue (QYHKIUH.
TeopeMsbl 0 CBsI3U MEXAY TpeMs KilaccaMu (DYHKIIMI B TaHHOW TOUKE.

15. CpaBHeHne 6ECKOHEYHO MaJbIX (DYHKIIMIA: SKBUBAJIEHTHBIE (DYHKITUH..

16. TlepBeiii u BTOpOW 3amedarenbHble Mpeaenbl. PopMyna HEMPEePbIBHBIX

MPOIIECHTOB.

17. HenpepblBHOCTb (YHKUHMHU B TOYKE. HempepbIBHOCTH CyMMBI, Pa3HOCTH,
MPOU3BEJEHUSI M YaCTHOTO HENpepbIBHBIX (yHKIMA. HenpepblBHOCTh CIOXHOU U
oOpaTHOM QyHKIUU.

18. HenpepbIBHOCTh 3JIeMEHTApHbIX (QyHKUUNA. Touku pa3pbiBa (yHKIHMH, HX
KJ1accuukanus.

19.CgoiicTBa (hyHKIUI, HEMPEPHIBHBIX HA OTPE3KE: TEOPEMBI O CYIIIECTBOBAaHUU
KOPHSI, O MPOMEXKYTOYHBIX 3HAYCHUSAX, 00 OTPAaHUYCHHOCTH (DYHKITNH, O JOCTHKEHUU
HanOOJIBIIIEr0 U HAUMEHBIIIETO 3HAYCHUH .

20. ITpousBoanas ¢ynknuu. duddepennmpyemocts u quddepennnan GyHKIum.
HenpepsiBoCcTh quddepeniupyemMont GyHKIIu.

21.ITpaBuna auddepeHIMpoBaHus CyMMBI, pa3HOCTH, MPOU3BEICHUS U YACTHOTO
IBYX (DYHKITUH, CIIOKHONU U 00paTHOM (PYHKITHH.

22 .1Tpou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

23.'eomeTpudeckuii CMBICT TIpOM3BOJHOW ©  auddepeHimana QyHKIUH.
VYpaBHeHuUe KacaTellbHON K rpa@uKy GyHKIUU.
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24.91aCTUYHOCTD (PYHKIIUH, €€ CBOMCTBA U T€OMETPUUECKHUI CMBIC]T.

25.3a1a4a o pacrpeie’IeHuy HaJlorOBOro OpeMeHH.

26. JlokanbHBIN SKCTpeMYM (yHKITHH.

27. IlpaBuno Jlonurans pacKpbeITHsI HEOIIPEACICHHOCTEH.

28. [IpousBonbie U quddepeHranbl BBICIINX MOPSIKOB.

29. IlpuzHak MOHOTOHHOCTHM (YHKIHMH Ha WHTEpBajie. JlocTtaTouHoe ycloBUE
JOKAJIbHOTO 3KCTPEMyMa.

30. Beimykneie (BorHyThlie) (QyHKIMH. JlOCTaTOYHBIE YCIOBHS BBITYKIOCTH
¢bynkun. HeoOxoauMblil ¥ JOCTaTOYHBINA TPU3HAKK TOUKU TIeperuoa.

31. AcumnToTsl rpaduka QyHKIHH.

32. O0mas cxema uccieaoBaHus PyHKIIUUA U IOCTPOEHUS ee rpaduka

33. Onpenenenue nepBooOpa3HOi 1Ist PyHKIIMU HA YUCTOBOM MPOMEKYTKE.

34. Onpenenenre HEOMPEAEICHHOTO HHTETPaIA.

35. CBoiicTBa HEOTIPEACIICHHOTO HHTErpaa.

36. ®opmyna 3aMeHBI IEPEMEHHOM B HEOTIPEICIICHHOM MHTErpaje.

37. ®opmysa UHTETPUPOBAHUS TI0 YACTSM JIJISI HEOTIPEICIICHHOTO UHTETpaJIa.

38. Onpenenenue onpeaeneHHoro naterpana (mo Pumany).

39. [loctaTo4HOE YCIIOBHE UHTETPUPYEMOCTH.

40. I'eoMeTpuYecKHii CMBICI ONPENEICHHOTO HHTETpaa.

41. CpoiicTBa OIpEEIEHHOT0 HHTETpaa.

42. ®opmyna Herorona — Jleibauma.

43. ®opmyna 3aMeHBI IEPEMEHHOM B OMPEIEICHHOM HHTETpalle.

44, ®opmyrna MHTETPUPOBAHMS 110 YACTSIM JJI ONPEIETEHHOT0 MHTerpaa.

45. Onpezenenre HeCOOCTBEHHOTO MHTETpaia ¢ OECKOHEYHBIM BEPXHUM TIpEjie-
JOM.

46. Onpenenenrne HECOOCTBEHHOTO MHTErpajia ¢ 0ECKOHEYHBIM HUKHUM TIpeJie-
JIOM.

47. OnpenencHue HECOOCTBEHHOTO MHTETpajla OT HEOrpaHUYECHHON (PYHKIIUM Ha
OrpaHUYEHHOM IIPOMEKYTKE.

48. Paccrosume B R". CBoiicTBa paccTosHus.

49. OxpectHoCTh Toukd B R". BHyTpeHHHUE ¥ TpaHUYHBIE TOYKH MHOKECTBA.
50. OTKpBITHIC U 3aMKHYTHIE MHOKECTBA.

51. N3onupoBaHHbIE U TIPEIEIIbHBIE TOYKH MHOKECTBA.

52. OrpaHnueHHbIE MHOXKECTBA.

53. CX0MMOCTh TIOCIIE0BATEILHOCTH TOYEK B R, e SKBUBAJIEHTHOCTH TOKOOP-
JTUHATHOMN CXOIUMOCTH.

54. OyHKIUS HECKOJIBKUX MTePEMEHHBIX.

55. [ToBepxHOCTH (JIMHUK) YPOBHA (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

56. IIpenen GpyHKIMHM HECKOJIBKUX MIEPEMEHHBIX B TOUKE.

57. HenpepbIBHOCTH (DYHKIIMHM HECKOJIBKUX MTEPEMEHHBIX B TOUKE.

58. CpoiicTBa (QYyHKIIMI, HEMIPEPHIBHBIX Ha 3aMKHYTOM MHOKECTBE: OTpaHHYCH-
HOCTb, JOCTH)KEHHE HAauOOIbILIEr0 U HAMMEHBIIEr0 3HAYSHUI.

59. YacTHble TpOU3BOAHBIE (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

60. JIuddepenmupyeMocTs GyHKIIMH HECKOJIBKUX MIEPEMEHHBIX.
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61. duddepenman GyHKIIUN HECKOJIBKUX TEPEMEHHBIX.
JHoctaroyHoe ycinoBue qudPepeHnpyeMocTd PyHKIIMU HECKOIbKUX MEPEMEHHbIX.

62. HenpepriBHOCTD nuddepeHiupyeMoit PyHKITUA.

63. OxHOpOoAHBIC (PYHKITUH.

64. ®opmyina Ditnepa 11t OZTHOPOAHON (DYHKIIHH.

65. IIpousBoaHas CIOXHON (DYHKIIMM HECKOJIBKUX MEPEMEHHBIX.

66. [Ipon3BoaHAs IO HAMIPABJICHHUIO.

67. I'paguent. CBoiicTBa rpajleHTa.

68. UacTHble MPOU3BOIHBIE BHICIINX TOPSIKO

69. Teopema 0 paBeHCTBE CMENIAHHBIX MPOU3BOTHBIX.

70. ®opmyna Tewmopa mis GyHKIIMA HECKOJBKUX MEPEMEHHBIX C OCTATOYHBIM
yieHoM B (popme Jlarpamxa.

71. JIokambHBIE IKCTPEMYMBI (DYHKIIMA HECKOJIBKUX MTEPEMEHHBIX.

72. HeoOxomuMoe yCIIoBHE JIOKAIBHOTO SKCTpeMyMa (PYyHKITUN HECKOJIBKUX Tepe-
MEHHBIX.

73. JloctaTo4HOE YCIOBHE JIOKAJTILHOTO SKCTpeMyMa (DYHKIIMI HECKOJIBKUX Tepe-
MEHHBIX.

74. Y CIIOBHBIN DKCTPEMYM.

75. Meton Jlarpanxa.

76. HamOompIiee 1 HaMMEHBITICe 3HAYCHUS HEMPEPHIBHON (YHKIIMHA HA 3aMKHY-
TOM MHOXKECTBE.

/7. YucnoBoit ps.

78. IlocmemoBaTENBPHOCTD YaCTHYHBIX CyMM. CyMMma psia. CXomsmuecs psbl.

79. CBoliCcTBa CXOMSIIUXCS PAIOB.

80. Heobxoammoe yCIIoBHE CXOIUMOCTH YHCIIOBOTO Psijia.

81. UncnoBsie psAIbI C HEOTPUIIATESITLHBIMU WICHAMHU.

82. Kputepuii cXOAMMOCTH YUCIIOBBIX PAIOB C HEOTPUIIATEIHHBIMU YJICHAMHU.

83. Ilpusnaku cpaBHeHusl, npusHak J{anmamOepa u Koiu, nHTErpanbHbINA MPU3HAK
JUTSl YUCTIOBBIX PSIZIOB C HEOTPUIIATEIILHBIMU WICHAMU.

84. 3nakonepeMeHHbIC PsAbl. AOCOIIOTHASI U YCIOBHAS CXOAUMOCTb.

85. IpuzHak JlelOHuIa A1 3HAKOYEPETYIOIINXCS YUCTIOBBIX PSIJIOB.

86. CteneHHOM psI.

87. Teopema AGers.

88.MHaTepBan u paanyc CXOAMMOCTH CTEIIEHHOTO psijia.

89. Unterpupyemocts U 1udPepeHnpyeMOCTbh CYMMBbI CTETIEHHOTO psilaHa UH-
TepBaJie CXOANMOCTH.

90. Psanr Tetinopa (MaxknopeHa).

91. locTaTouHOE yCIOBHUE Pa3ioKUMOCTH (DYHKITUHU B psasl MakiopeHa.

i 1
92. Pasnoxenue B psg Makimopena QyHkimii €, SinX, COSX, l— In(1+ x),
+ X
(1+x)“.
93. Teopema 0 CyIIeCTBOBAaHHHM W €AMHCTBEHHOCTH pelleHus 3aaaun Ko s

ypaBHEHHUS MEPBOTO MOPSAIKAa B HOpMaJIbHOU (hopMme.
94. YpaBHeHUs C pa3IeisONMMHICS IEPEMEHHBIMU. ABTOHOMHbBIE YPaBHEHUSI.
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95. OnHopoanbie quddepeHiranbHbple YpaBHEHHS IEPBOTO MOPSIKA.

96. YpaBHeHus B MOJHBIX auddepeHimanax.

97. Jluneitaple nuddepeHmanpHple YpaBHEHUS TIEPBOTO MOPSAKa. Y paBHEHHUS
bepnyimu.

98. Jluneiinsie muddepennuanbupie ypaBHeHus. OyHaaMeHTaIbHAs CHCTEMa pe-
meHni. Onpenenurens BpOHCKOTO CHCTEMBI PELICHUI.

99. OGmiee pemerre 0MHOPOIHOTO MU PEepEeHINATEHOTO YPaBHEHUS C TTOCTOSH-
HBIMU KO3 duiineHTamu (111 ypaBHEHUN BTOPOTO MOPSIIKA).

100. YacTtHoe pemieHre HEOTHOPOAHOTO AW dEepeHIINaTILHOTO YPaBHEHUS C TI0-
CTOSIHHBIMH KO3()(pULIeHTaMU C MPaBOi YacThIO CIEIIMAIBLHOTO BH/IA.

101. OOmiee pemieHue OAHOPOAHOW CHCTEMbI JMHEWHBIX AU(QepeHIInanbHbIX
ypaBHEHUH B CiTydae CYIIECTBOBaHUS 0a3rica U3 COOCTBEHHBIX BEKTOPOB.

HpI/IMepLI IKIAMCHAIIMOHHBIX 3aada4

Tema «MaTpulsl 1 OOPEAECTUTEIN))
SIBNAIOTCA M CTPOKU MATpUllbl A TUHEHHO 3aBUCUMBIMHU, €CJIHA

1 -1 0 3

2 5 1 4
A= ?

3 4 1 7

4 3 1 10

Tema «CucTeMbl IMHEWHBIX VDABHEHUI))
Mertonom ['aycca pemuTh CUCTEMY JIMHENHBIX YPABHEHUN:

33X - X, + 2% = 5
5X2 - X3 = _7!
6x, + 2x, + X = 0.

Tema «BeKTOpHBIC MPOCTPAHCTBA

OOpa3yroT Ji1 BEKTOpHI a = (5,2,4), b= (— 2,1,0), ¢ =(111) 6a3uc npoctpancTa R*?
Tema «JIMHEMHBIC OnepaTOPLD»

B npoctpancTe R® ITMHEHHBIN onepatop A B Gasuce €y, €, €3 3a1aH MaTPHIEH:

2 1 3
A=(0 1 2
2 2 1

Haiiti 06pa3 y = A(X)Bexropa X = e, — 2e, + €5

Tewma «KBampaTuanbie hopMbD»
Haiitu riaBabie (YI10BbIe) MUHOPHI KBaIpaTUYHON (DOPMBI
L(X,, X, )= X7 +3XZ —4X,X, .
Ha ocHOBaHMM NOJIy4EHHBIX PE3yJIbTATOB CAEIATh BEIBOJ O 3HAKOOIPEAEIEHHOCTH
JTAHHOM KBaJIpaTUYHON (HDOPMBI.
Tema «DJIeMEHThI AHANUTUYECKOW TEOMETPUNY
CTOpOHBI TPEYTOJIbHUKA UMEIOT YPABHEHUS
x—y+1=0 (AB); 7x-5y-1=0 (BC);5x-3y+2=0 (AC).
HaliTn ypaBHEHHE BBICOTHI TPEYTOJIbHUKA, OMYIIEHHON U3 BEPIIMHBI A HA CTOPOHY
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BC.

Ilpumep 6unema 0nsa npogedenusn 3auema u/uiu IK3ameHa.

®enepanbHOe rocy1apcTBeHHOE 00pa3oBaTe/ibHOe OI0ZKeTHOe YUpesKIeHne
BbICIIET0 00Pa30BaAHUA
«@PuHaHcoBbli yHUBepcuTeT npu Ilpasurenscree Poceuniickoin Penepauum»
(ApocaaBcknii puiinag @UHYHUBEPCUTETA)

Kadenpa «OxoHomuka u puHAHCHD)

Jucuunnuna «MaTemaTuka

Ounmnan  fpocnaBckuii

®opma o0yueHHs ouHas

Cemectp 1 Hanpasnenue 38.03.01 «3koHOMUKAY
[Tpoduns «AHanU3 pUCKOB U IKOHOMUYECKAsi 0€301IaCHOCTHY

BWJIET JJISA TPOBEJAEHUSA 3AYETA Nel

Ne Bompocs! Ounera MaxkcumanbHbIH

n/m Oamn

1 beckoHeYHO MaJTble BEIMYUHBI (OIIPEICTICHHE). 30

2 CBoiicTBa OECKOHEYHO MaJbIX (OAHO U3 HUX JI0Ka3aTh). beckoHeyHo 30
OoJbIIINe BEJTMYUHBI, UX CBA3b C OECKOHEYHO MAJIBIMH.

[ToaroroBun UyGpuna I'.H.

Yr1Bepxkaaro:

3aBenyrouuii kadeapoit Cupotkus C.A.

«IKOHOMUKA U (PUHAHCHD) Hata 2024 r.

®enepaibHOE rOCy1apCTBEHHOE 00pa3oBaTe/ibHOE 0I0/1’KeTHOE YUpexKIeHHE
BBICIIEr0 00pPa30BaHUsA
«@PuHaHcoBblil yHuBepcutet npu Ilpasurenscree Poccuiickoin Pexepannm»
(ApocaaBcknii puanas OUHYHHBEPCUTETA)

Kagpenpa «OxoHOMHKA U HUHAHCHDY

Hucuunnuna «MaremaTukay

Qunnan  ApocnaBckuii

®dopma 00yueHus oUHast

Cemectp 2 Hamnpagnenue 38.03.01 «9xoHOMUKA»
[Tpodune «AHanKu3 pUCKOB U IKOHOMHUYECKasi O€3011aCHOCTb

3K3AMEHAIIMOHHBIN BUJIET Nel

No Bompock! Ounera MakcuMasbHbIi

/i Oamn

1 beckoHeduHO Masbie BETUUUHEI (OTIPEACIICHHE). 15

2 CaolicTBa OECKOHEUHO MaJIbIX (OJHO U3 HHUX J0Ka3aTh). beckoHeuHo 15
OOJIBIIIME BEJTMYHHBI, UX CBSI3b C 0ECKOHEYHO MAJIBIMHU.

3 3anava Ha TeMy «MaTpuIlbl U OTIPEACTUTENN. 30

IToarorosuit Uy6puna I".H.

Yr1Bepxaaro:
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3aBeayronuii kadenpoit
«OKOHOMHUKA U (PUHAHCHD»

Cupotkun C.A.

Jlara 2024 r.

IIpuMepbl OLEHOUYHBIX CPEICTB JJIS NPOBEPKU KOMIIETCHIUHA, (popMu-

PYEMBIX JUCHUIITHHOM

Komnerenuus

Tunosble 3aaHus

ITIKH- 3
COOHOCTB OCY-
HIECTBIIATH COOP,
00paboTKy U CTaTH-
CTHYECKHIA aHAIIN3
JTAHHBIX, IPUME-
HSTh MaTeMaTuye-
CKHE METOJIBI IS
peIleHHsI CTaHIapT-
HBIX Mpodeccro-
HaJbHBIX (pHUHAH-
COBO-9KOHOMUYE-
CKHUX 3aJ1a4, HHTEeP-
MIPETUPOBATH TMOITY-
YCHHBIC PE3YJIb-
TaThI.

Coo-

1. IIpoBoaut co6op, 06padOTKY M CTATUCTHYECKUI aHAIU3 TaH-
HBIX /ISl pelieHus1 (PMHAHCOBO-I)KOHOMHYECKHX 3a/1a4.
1. [Tpon3BOUTENBHOCTH TPY/1a paboUero 3a OJIHy CMEHY OIUCHIBAETCS
dbynkmueit 2 p(t) =15t — 0,5t , rme t — Bpems B yacax, 0 <t < 8. Onpene-
JauTe 00bEeM BBIMTYCKa MPOIYKIINH 32 I€Hb I JAaHHOTO paboyero
Y CPEJHIOI0 [TPOU3BOIUTENBHOCTD TPY/a 3a OJUH Yac.

2. d®opmyJaupyeT MaTeMaTH4yecKHe MOCTAHOBKHU (PMHAHCOBO
IKOHOMHUYECKMX 32124, EPEXOAUT 0T IKOHOMUYECKHX I10-
CTAHOBOK 32/124 K MATEeMAaTHYECKUM MO EJIAM.

1. B maytuno0Opa3Hoit Mogenu GpyHKuus crpoca umeeT Bua D( p) =12 — 3p,
a ¢yHkius npemaoxenus — S( p) =2 p — 3 . HayanbHas neHa paBna 2 1.e.
Beimummte o6uryro ¢popmyity AJist ToclieAoBaTeIbHOCTH 1ieH. ccnenyiite Ha
CXOJMMOCTH JJAHHYIO ITOCIIEA0BATEIIHOCTD IICH.

2. 3aBUCUMOCTD CIIPOCa Ha TOBAp OT €T0 LEHbI BEIpakaeTcs QyHKIUEH

, 60
Xpy=—
I2n J2l 2
HaiinuTte cnpoc Ha TOBap, NpeaeNbHbINA CIIPOC U TOUYEUHYIO 31aCTUYHOCTh

crnpoca 1o 1ieHe npu p = 3 a.e. UeMy OyzeT paBHa CpeHsIs dIaCTHIHOCTh
CIIpoca 10 TIeHe, IPU YBETWICHUH eHbI Ha 4%?

3. CHcTeMHO MOAXOAUT K BHIOOPY MaTeMATHYECKHX MEeTO10B 1
HH(OPMAINMOHHBIX TEXHOJIOTHIi IJIfl pellleHUs1 KOHKPETHbIX
(puHAHCOBO-IKOHOMUYECKHUX 32/1a4 B NPO(PeCcCHOHATILHOM
obJacTu.

1. I[TostHBIE M3IEPIKKU MPH BBITYCKE (| SAMHUII MPOTYKITUH BBIPAKAIOTCS
dynximeit C(q) =232+ 8q+ q? . DyHKIMS cpoca Ha ATy TPOLYKIIHIO
umeet Bua q =12 — 0,03p , rae p — 1eHa eIUHUIIBI TPOTYKIIUHU.
Haiigute MUHUMYM CpeTHUX U3JEPIKEK

4. AHaau3upyeT pe3yJbTaThl HCCIAEJOBAHUS MATEMATHYECKHX
MojeJieil (PMHAHCOBO-D)KOHOMHUYECKHUX 32124 U JeJIaeT Ha UX
OCHOBAHHMHU KOJIMYeCTBEHHbIE H KaYeCTBEeHHbIe BHIBOJbI 1
PeKOMEeHAANMH N0 MPUHATHIO (PUHAHCOBO-IKOHOMHYECKUX
peleHui.

1. {anb! ¢pyHKIMA crpoca Ha HEKOTopbIi ToBap D(p) = 82 — 15p — 10p2
1 QYHKIMS NpeuiokeHus 3Toro ToBapa S(p) =2p2 +3p—2,rne p —
IIEHa TOBapa B pyOJIsiX. BbluucinTe 31acTHYHOCTD CIpoca 1o IIeHE B
TOYKE PHIHOYHOT'O PABHOBECHSI.

2. Haiigure npoussoanyro Gynknunu f (t) = F(K(t),L(t)) B Touke t =0, ecin
K(y=04r4200 L(1)=3000"" F(K,L)y=4K"*[""

VK- 10
COOHOCTB OCY-
IIECTBIISTh MOUCK,

Coo-

1. YeTKO ONMUCHIBAET COCTAB U CTPYKTYPY TPeOyeMbIX JaHHBIX
H HH(popManuM, rPaMOTHO peaju3yeT mpoueccbl Ux cOopa, odpa-
0OTKH M MHTEPIpPeTALNH.
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KPUTHYECKH aHaJH-
3UpOBaTh, 0000-
aTh U CUCTEMATH-
3UpoBaTh HHPOP-
Maluio, UCIOJIb30-
BaTh CUCTEMHBII
MOXOJT AJIs pelie-
HUS TTOCTABIICHHBIX
3aza4

Pemnre cucreMy THHEHHBIX alreOpanvdecKux ypaBHCHHUH U HAHIUTE HE
MeHee JBYX ee 0a3MCHBIX HEOTPHUIATEIbHBIX PEIICHUI

4x, —x, +2x; —3x, =2,

2.000CHOBBIBAET CYIIHOCTH NMPOUCXOASIIEr0, BbISBJISAET 32-KOHO-
MEPHOCTH, IOHNMAaeT NPUPOAY BapuadeIbHOCTH.

1. Onpenenure, ABISAETCS I MEXKAYHAPOIHAS TOPTOBIIS IBYX CTpaH cOa-
JTAHCUPOBAHHOM, €CIIM BEKTOP HALMOHAJIBHBIX JOXOA0B ITHX CTPaH

_ QﬂGGDDDGG{]]
| 5000000000 )

a CTPYKTypHas MaTpula
0.5 0.9

4=
0.5 0.1

A

2. [Ipennpusitie NpOU3BOAUT MPOAYKIMIO IBYX BUJOB, UCIOJIB3YS MPU
3TOM pecypchl Tpex BUIOB. M3BecTHA TeXHOJIOrnYecKass MaTpuia

2 3)
A=10
2 1)
H BCKTOp 3aI1acoB .
100
b=| 60
TH

N300pa3ute MHOKECTBO BO3MOXKHBIX IIaHOB IIpou3BoAcTBa. CocTaBbTe
IUIaH MPOU3BO/ICTBA, 00ECTIEUNBAIOIINH [TOTyYeHHE HauOOJIbIIEH BBIPYUKU
OT IPOJAKH U3JENHUN, €CIIU LIEHA U3/IENHs IEPOBOT0 BU/IA COCTABIISAET
1000 py0., a u3nenus sroporo Buga — 2000 pyO.

3. @opMyaMpyeT NPU3HAK KJaaccupuKkauum, BblaejasieT Co0T-
BeT-CTBYIOLIME €My IPYNIIbI OTHOPOAHBIX «00bEKTOBY», HACHTH (-
HUpyeT Oﬁllll/le CBOMCTBA 3JIEMEHTOB 3THUX rpyiui, Ou€cHUBAECT IMOJI-
HOTY Ppe3yJabTaToB KJIaCCI/I(l)I/IKaIII/IH, MOKa3bIBA€T MNMPUKJIAAHOEC
Ha3HAYeHHe KJIACCH(PUKALMOHHBIX IPYIIII.

1. PemuTe cucTeEMy JMHEHHBIX YpPaBHEHHH C
napameTpoM A . B oTBere yka3zaTh, IpU KaKuX 3HAYCHUAX A
CUCTEMa YypaBHEHUI HECOBMECTHA, NpPU KaKUX — HUMEET
€IMHCTBEHHOE pelleHue (YKa3aTh €ro) v Mpu KakuX — UMEeT
OECKOHEYHO MHOTO pellIeHUH (yKa3aTh 00IIee pelieHue).

4.I'paMOTHO, JIOTHYHO, APTYMEHTHPOBAHO (POPMHUPYET COOCTBEHHbIE
CY:KIeHUs1 U oueHkH. OTin4aer (pakTbl OT MHEHMI, HHTEpIpeTa-
IMH, OLEHOK M T.J. B PACCYKICHUAX APYrUX YYaCTHHKOB JeATe/b-
HOCTH.
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5. ApryMeHTHPOBAHHO U JIOTUYHO TMPeICTABJIsIeT CBOK TOUYKY 3pe-
HHS MOCPEICTBOM H HA OCHOBE CMCTEMHOI'0 ONMCAHUS.

1. IonoaHUTE cUCTEMY BEKTOPOB JI0 OPTOrOHAJIBHOTO
0asuca mpocTpaHcTBa R® W B MOJy4YeHHOM Oa3uce HaTH
KOOPAHHATEI BEKTOPa X = (X, X,, X;) -

2.OyHKIUS TIOJE3HOCTH TOTPEOHMTENs I JIBYX
TOBAapOB UMEET BU/I

u(x.y) =5x"71%%

pUOOPETAEMBIX TOBAPOB.

1) Onpenenurte MaKCUMaJbHYK TOJE3HOCTb  TOBAapoOB,  €CIHU
MOTpeOUTETH UMEET

oromker B I =1899 n.e., a nensl ToBapoB paBHHl 13 me. u 5 md.e.,
COOTBETCTBEHHO.

2) IMocTpoiite rpaduk yHKINH TOJIE3HOCTH.

3) H3zobOpasute OOMYCTUMOE MHOXKECTBO, KpPHUBBbIE Oe3paznuuusi H
ONTUMAIBHYIO TOUKY.

4) Haiinure ypaBHeHHE KPHUBOW Oe3paznuyusi, HA KOTOPOH HAaXOIUTCS
ONTUMAaJbHAsl TOUKA MOTPEOUTEIIA.

5) Berauciante HOpMy 3aMeHbI BTOPOT'O TOBapa MEPBbIM B ONTHMAIIbHOM
TOYKE.

5) Onpenenute GyHKIUIO CIpoca AJis IEPBOTO TOBapa M MOCTPOUTE ee
rpaduk.

6) Bpruucnure 3MacTUYHOCTH CIIpOCa Ha MEPBBIA TOBAp IO IIEHE MpPU
JTAHHBIX [I€HAX U 33JJaHHOM OIOJ[KETE MOTPEOUTENS.

7) IosicHuTe YKOHOMUYECKUI CMBICIT HalICHHBIX MOKa3aTeneil.

, THE X, Yy — KOJIMYECTBA

7.3. CooTBeTCTBYWOIIME NPHUKA3bl, PACHOPSAKEHHUSI PEKTOPaTa 0 KOHTPOJe
YPOBHSI OCBOEHHSI JAUCHMIVIMH H CcHOPMHPOBAHHOCTH KOMIMETEHIUI
CTY/I€HTOB.

[Tpuka3 ot 01 oxTsi6pst 2024 roga Ne2187/0 «O06 yrBepxkaeHun [lonoxenus
O TIPOBEACHUU TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTaI|H
CTYJIEHTOB, O0yUaOIIMUXCs MO 00pa3z0BaTEIbHBIM IIPOrpaMMaM BBICIIET0 00pa3oBa-
HUss B  DHUHAHCOBOM  YHHUBEpPCUTETE»,  pPa3MENICHHBIH MO  CCBUIKE:
https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz
- 2187 0-0t-01.10.2024.pdf

8. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4e0OHOH JIUTEPaTypPhbl, HE00-
XOAMMOI 1151 0CBOEHH S JUCHUILIUHBI

a) OCHOBHASI:
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1. Bpricuias matemaTuka Il SKOHOMHUYECKOTro OakaliaBpuara: YUeOHUK U
npaktukym / H. III. Kpemep, b. A. Ilytko, M. M. Tpummuu, M. H.
Opunman; [B3OOU]; Tlon pen. H.II.Kpemepa. — 4-e uzn.; nepepadb. U
norn. — M.: FOpaiir, 2012. — 909 c.

2. Marematnueckuit ananu3: YueOnuk u npaktukyMm / H. III. Kpemep, b. A.
[Tytko, . M. Tpummun,/ [lox pea. H.I11. Kpemepa. — 4-¢ u3zn.; nepepad. 1
nom.- M.: FOpaiit,2014. — 307 c.

3. Kpemep H.III. Jluneitnas anreOpa : YueOuuk u mpaktukym / Kpemep
H.I., ®unynusepcuret; [lox pea. H.II. Kpemepa.- M. : FOpaiit, 2014.-
307c.

4. MaremaTtuka JJisi 5SKOHOMUCTOB U MEHEKEPOB [DIEKTPOHHBIN pecypc]:
yuebnuk / Kpemep H.II. mox o6u1. pexn. u ap. — Mocksa : KaoPyc, 2015.
— 480 c¢. — (mna  OGakamaBpoB). —Pexum  gocryma:
https://book.ru/book/916602

5. MaremaTtuka 11 5KOHOMUCTOB U MeHeKepoB. [IpakTukym [DnekTpoH-
HBIN pecypc : yueOHoe nocodbue / Kpemep H.II. mox obmr. pen., [Tytko
b.A., Tpummmna .M., ®puaman M.H. — Mocksa : KnoPyc, 2015. — 479
c. — (ms 6akanaBpoB). Pexxum moctyma: —https://book.ru/book/916680

0) TOMOJTHUTEIbHASA:

1. Kpemep H.II. Bricias Mmatematvka aisi 5KOHOMUCTOB: YueOHuk / H.ILI
Kpewmep, u ap.; mox pea. H. 1. Kpemepa.— 3-¢ u3a. — M.: FOuutn, 2010. —
479 c.

2. Kpemep H.III. Marematuka 1jisi KOHOMHUCTOB: OT ApPHPMETHKH A0
DKOHOMETpUKH. YueOHo-cnipaBouHoe mnocobue / H.III Kpemep, B.A.
[Iytko, U.M. Tpummn; nox pexn. H. II. Kpemepa.— M.: IOpaiit, 2014. —
646 c.

9. Ilepeuennb pecypcoB HHGPOPMAIMOHHO-TEJIEKOMMYHUKANIUOHHON CeTH
«/HTEpHET», HEOOXOAMMBIX /1151 OCBOEHMS M CIIUTIIMHBI

1. Dnexrponnsie 6nbmMoTeunsie cucremsl (ObC), comepxaniue yaeOHYIO U
Hay4HyIO0 JuTepatypy: "Znanium", "eLibrary", "Grebennikon", "BOOK.ru",
"FOpaiit", "Jlaup", "YHuBepcuTerckas OubGmmoreka OHJIAMH", yue6HO
METOJIMYECKOU JINTEPATYPY.

2. loctynm 4epe3 moOpTaJ dBIEKTPOHHOTO oOydeHus «Onbda» uium
NudopmarmonHo-oO6pa3oBaTenbHblii  opTan DUHYHHBEpPCUTETa MO JIOTUHY U
TIapoJIio.

3. DnexkTpoHHas 6ubnuorexka OUHYHUBEPCUTETA YEPE3 CTAPTOBYIO CTpPaHU-
iy:http://library.fa.ru/resource.asp?1d=699.

9. Ilepeuennb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANUOHHON CeTH
«/HTEpHeT», HE0OXOAUMBIX 1JISl OCBOCHHMS JUCHMILIHHbBI
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1. Dnextponnsie 6ubmuoreunsie cucteMbl (OBC), coaepkamue ydeOHYIO U

HAy4YHYIO  JIUTEpaTypy:
"BOOK.ru", "KOpaut",

"Znanium", "eLibrary", "Grebennikon",
"Jlanw", "YHuBepcuTeTckas OuOIHMOTEKa

OHJIAMH", yue6GHO METOMMYECKOl THTEpaTypYy.

2. loctynm uepe3 mopTal

ANEKTPOHHOTO 00yueHus «JDnbday wWin

NudopmarmonHo-oobpazoBaTesibHblii  1opTal PUHYHUBEpPCUTETA MO JIOTUHY U

apoJIio.

3. DnexkTpoHHas OubnuoTexka OUHYHHUBEPCUTETA Yepe3 CTAPTOBYIO CTPaHU-
y:http://library.fa.ru/resource.asp?1d=699.

10. MerToauyeckne YyKa3aHUA

AJIA oﬁyqammnxm o OCBOCHMIO

JTUCIHUIIIUHBI
HaumenoBanue Ton MecTonaxoxaeHrue MaTepuasa
METOJINYECKUX MaTepHalioB yTBEp- (cchuka Ha calT Quanana)
111 O0Y4arOLIUXCS KICHUS
Uybpuna I'.H. Meronuueckue pexo- https://cloud.mail.ru/public/CnoV/cYBRvYAHR
MEHJIALMH 110 BHIIIOJIHEHUIO KOH-
TPOJILHOH paboTHI IO JUCLUIUIMHE 2026

«Matematuka Jjisi CTYCHTOB, 00Y-
YAIOMUXCSl 10 HAITPABJICHUIO TIOJITO-
ToBKH 38.03.01 «DKOHOMHKAY

[Ipuka3 ®unyHHUBEpCUTETA OT
14.05.2021 r. Ne 1040/0 «O6 yTBEp-
XKJICHUH METOIMYECKUX PEKOMEHa-
LU [0 TUIAHUPOBAHUIO M OPTaHU3a-
[IUH BHEAYJAUTOPHON CaMOCTOSTEIb-
HOM pabOTHI CTYJICHTOB 1O 00pa3oBa-
TEJILHBIM IpOrpaMMaM OakanaBpuara
1 MarucTparypsl @MHAHCOBOM yHU-
BEPCUTETE»

https://www.fa.ru/upload/iblock/dc2/a5qpi6gb0k0I6jz0

1c499y1cv5x35ey3/Prikaz- -1040 o-ot-

11.05.2021.PDF

11. llepeyenb MHGOPMAITUOHHBIX TEXHOJIOTHIi, HCMOJIb3yeMbIX MIPH OCY-
IIEeCTBJICHUM 00Pa30BaTEJbHOI0 MpoILecca M0 AUCUHUILIMHE, BKJIKYas Iepe-
YeHb He00X0AUMOTI0 MPOrPAMMHOTr0 o0ecneyeHns: 1 HH(POPMAIMOHHBIX CIIPa-

BOYHBIX CHCTEM

11.1. Komnnekm nquyeH3u0HHO20 RPOPAMMHO20 00eCneueHus:

1. KommerotepHbie iporpaMMel oo1ero HazHauenus Windows, MicrosoftOffice

2. AHTHBHpYCHAs IpOrpaMMma.

11.2. Coepemennsvie npogheccuonanvhnovle 6a3vl OGHHBIX U UHPOPMAUUOHHDLE
CHPABOUHbBIE CUCHEMDbL: HE NPEOYCMOMPEHDL.

11.3. Cepmuguuuposannsvie npozcpammusie u annapamuvle cpeocmea 3a-
wumaol uHpopmayuu: ne npedycmompensl.
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https://cloud.mail.ru/public/CnoV/cYBRvyAHR
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https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF

12. Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOX0AMMOII 1JI51 0CY-
1IeCTBJIEHUs] 00Pa30BaTeJbLHOI0 NMPoIecca Mo JUCHUILINHE

MarepuanbHO-TeXHUYECKass 0a3a, KOTopor pacmosaraet SpociaBckui (hu-
muan OUHYHUBEPCUTETA: ayIUTOPHBINA (DOH], KOMIBIOTEPHBIE KIACcChl U Ap.

JIeKIIMOHHBIE M TPAKTUYECKUE 3aHATUS MPOBOASATCA B MYJIbTUMEIUMHBIX
ayIUTOpUSX (puirana, a TaKke B 000pYJOBaHHBIX KOMIIBIOTEPAMU U MYJIbTHME AN~
HBIM 000pYZOBaHHUEM KJlaccax.

[Ipodeccopcko-niearorndeckuii cCocTaB 3HAKOMHUTCS € IICUXOJIOTO-(PHU3UO0IIO-
THYECKUMH OCOOCHHOCTSIMH OOYYaIOIUXCsl MHBAIUIOB U JIUI] C OTPaHUYEHHBIMU
BO3MOKHOCTSIMHU 3710pOBbsl. 1Ipr HEOOXOAUMOCTH OCYIIECTBIISIETCS AOMOJTHHUTEIb-
Hasl MOJIEPKKA MPENOJaBaHusl ThIOTOPAMHU, TICUXOJIOTaMH, COIMaIbHBIMU PaboT-
HUKAMH, POIIEIIIUMHU OJATOTOBKY aCCUCTEHTAMH.

B cooTBeTcTBUM ¢ METOAMYECKUMHU pekoMeHaauusMu MunoOpHayku Poccun
(yrBepxaeHsl 08.04.2014 No AK-44/058H) B Kypce MpeArnoaraeTcsi UCIoJib30BaTh
COLIMAJIbHO-aKTUBHbIE M Pe(PIEKCUBHBIE METOJbl O0YUYEHHS, TEXHOJOTUU COLHO-
KYJIbTYPHOH peadMIUTaluy C 1eJIbI0 OKa3aHMs MOMOIIY B YCTAHOBJIECHUH IOJHO-
LIEHHBIX MEXJIMYHOCTHBIX OTHOLICHHWW C JPYTMMHU CTYIEHTaMH, CO3JIaHUU KOM-
(OpTHOrO NCUXOJIOTUYECKOTO KIIMMaTa B cTyneHuyeckoit rpymnmne. [logbop u paspa-
00TKa y4eOHBIX MaTEpPHAJIOB MPOU3BOATCSA C YUETOM IPEIOCTABICHUSI MaTepraa
B PAa3JIMYHBIX (hopMax: ayAHaIbHOM, BU3YaIbHOM, C UCIIOIb30BAaHUEM CIIEUATBHBIX
TEXHUYECKUX CPEJCTB U UH(OPMAIIMOHHBIX CHCTEM.

OcBoenne aucuuruvHbl dunaMu ¢ OB3 ocyecTBiaseTcs ¢ UCIIOIb30BAHUEM
CpEICTB 00y4YeHHUs OOIIEro M CHenuaibHOrO Ha3HayeHUs (IMIEPCOHAIBHOIO U KOJI-
JIEKTUBHOTO HCIOJIb30BaHUs1). MaTepualbHO-TEXHUUYECKOE OOecleueHrue Mpey-
CMaTpHUBaET NPUCTIOCODJIEHNE ayTUTOPU K Hy>kaaM jul] ¢ OB3.

dopMa MpOBEACHUS AaTTECTAUUU ISl CTYJECHTOB-UHBAJIUIOB YCTaHABIIMBA-
eTCsI C y4eTOM MHIMBUIYaJIbHBIX MICUX0(U3HUecKuX ocodeHHocTel. i CTy1IeHTOB
c OB3 npenycmarpuBaeTcsi 1ocTynHas popMma MpeAoCTaBiIeHUs 3aJaHui OLEHOY-
HBIX CPEJCTB, & UMEHHO:

— B [IEYATHOM WJIM 3JEKTPOHHOU (opMe (Ui JIMIl C HapYLUIEHUSIMU OIIOPHO-
JIBUTATEIHLHOTO anrmapara);

— B MeYaTHOM (hopMe WM JIEKTPOHHOU (hopMe C yBEIHMUYECHHBIM IIPUPTOM U
KOHTPACTHOCTBIO (17151 JIUI] C HAPYIICHUSIMU CITyXa, PEUH, 3pEHHUS);

— METOJIOM YTEHHMSI aCCUCTEHTOM 3aJlaHusl BCIyX ([JIs JIUI[ C HAPYLIECHUSAMHU
3peHus).

CryzaeHTam ¢ MHBAJIMIHOCTBIO YBEJIMYMBAETCSA BPEMS Ha OJTOTOBKY OTBETOB
Ha KOHTPOJIbHBIE BOMPOCHKL. J[Ji TaKUX CTYAEHTOB MpEAyCMaTpUBAETCS AOCTYITHAsS
dbopma npegocTaBiIeHNs] OTBETOB HA 33JI1aHUs, & UMEHHO:

— MMCbMEHHO Ha Oymare Wiy HabOpOM OTBETOB HAa KOMIBbIOTEPE (IS JIUI] C
HapyUICHUSIMU ClIyXa, peUn);

— BBIOOPOM OTBETa U3 BO3MOXKHBIX BaPUAHTOB C MCIOJIb30BAaHUEM YCIYT ac-
CUCTEHTA (7151 JINL C HApYIIEHUMH OIOPHO-IBUTATEIBHOIO aIllapaTa);

— YCTHO (UIsl ML C HAPYLICHHUSIMHU 3PEHMS, ONOPHO-ABUTATEIBHOIO aIla-
parta).
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[Tpy HEOOXOIUMOCTH J1JI OOYUAIOITUXCSl C MHBAIMIHOCTBIO MPOIEypa Olle-
HUBaHUS PE3YJIbTaTOB O0YUYEHUSI MOXKET MTPOBOJAUTHCSA B HECKOJBKO ATAIOB.
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