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Pabouast nporpamma jmcrummmner «MareMatnka» cOCTaBleHa B COOTBETCTBHH ¢ TpeGOBa-
HusMH  DeJiepanbHOTO ToCy/IapCTBEHHOTO 00Pa30BaTENBHOIO CTAaHAApTa BBICIIETO 00Pa30BaHHS
(®I'OC BO), yrBepkaenHoro npukazoM MuHuCTEpeTBa 06pazoBanus u Hayku Poccuiickoi ®ejte-
paumn 06.03.2015 r. Ne 162. Pabouas nporpamMma npeaHasHavyeHa [Jisi MOJATOTOBKM GakamaBpa 1o
Hanpasieanio 23.03.02. HasemHble TpPaHCHOPTHO-TEXHOJOTHYECKHE KOMILIEKCHI IIpoduis
CenbcekoxossiicTBeHHbIE MAIIHHBI M 060pY/I0BaHHE.

Hacrosimasi paGoyast mporpaMma JIMCIMILTHHBL COCTABIEHA B pAMKAX OCHOBHOM mpodeccH-

OHaJIbHOH oOpasoBaresbHO nporpammsl (OITOIT) u yunThIBaET 0COGEHHOCTH OOYYEHHS MPH MH-
KJIIO3MBHOM 00pa30BaHKH JIUI[ C OFPaHUYECHHBIMH BO3MOXHOCTSMHE 3710poBbs (OB3) u HHBAIH/I0B.

CocraButens — crapmmii npenonasarens kadeapsl «MarteMaTHYecKHe M €CTECTBEHHOHAYY-
Hble qucuMIuMHEb C.A.Ckpunka

Pabouas IIporpaMma JTUCIHIIJIMHBI o6cyx<,ueHa Ha 3acCaHuU Ka(l)ellpbl «Maremaruyeckue u
CCTCCTBCHHOHAYYHbIC TUCIUILIIMHBI»

&5 O# 2016r. (mpoToko N9/3.

3aB. kaenpoi «MaremaTH4IECKHE U €CTECTBEHHOHAYYHBIE | ,
JUCLUILIMHBD), JIOKTOP TEXHUYECKHX HayK, podeccop ,(%\(/— E.M. bacapsiruna

Pabouas nporpaMma JUCHHIUIAHBI 0Z00pEHa METOIMYECKON KOMUCCHEH HHIKEHEPHO-
TEXHOJIOTHYECKOTO (haKyIbTeTa

“f» L4 2016r. (potokorn Ne £7).

HpeacenaTenL METOIMYECKOH KOMHCCHH,
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1. Ilnannpyemblie pe3yabTaThbl 00y4eHHsl 110 JUCIUILIHHE,
COOTHECeHHbIE ¢ IJIAHMPYeMbIMHU pe3yJabTaTamu ocBoenust OIIOII

1.1. Heab 1 32124 JUCHMILTAHBI

bakamaBp mo wHampaBnenuro mnoxarotoBku  23.03.02. Ha3zemHble TpaHCHOPTHO-
TeXHOJIOTHYeCKHe KOMIUIEKChl JIOJDKEH OBITh  TOATOTOBJIEH K  CIEAYIOIMIMM  BUAAM
npodeccHoHaTbHON IeATeIbHOCTH: Hay4HO-UCCIIEJ0BATEILCKOM, IIPOU3BOACTBEHHO-

TEXHOJIOTHYECKOM, IPOEKTHO-KOHCTPYKTOPCKOW, OPTaHU3AIIHOHHO-YITPABICHICCKON IS TCILHOCTH.
Heap aucuumInHbl — cGopMHUPOBATh y 00yUYAIONTUXCS CHCTEMY (DYHJIaMEHTAIbHBIX 3HAHUU,
HEOOXOMUMBIX  JUIA  IOCJHEOyIIIeld IMOArOTOBKM  OakajgaBpa, CIIOCOOHOTO  MPUMEHSTH
MAaTEMATUUYCCKHUEC MCTOIbI B pCIHGHI/II/I HpaKTquCKHX 3a1a4 CCJ'IBCKOXO?;?[ﬁCTBCHHOFO HpOI/I3BOI[CTBa,
a TaKKe CIIOCOOCTBYIOIIUX JaJIbHEHIIIEMY Pa3BUTHUIO JIMYHOCTH.
3agauy AMCHMIJINHBI .
— I/I3y‘-II/ITB OCHOBBI MAaTCMATHUYCCKOT'O annapaTa H€O6XOJII/IMOFO JJIA peHIeHI/ISI TeOpeTI/ILICCKI/IX
nu HpaKTI/ILIeCKI/IX 3aga4,
— (opmHpoBaTh YMEHHS CaMOCTOSITENIbHO H3ydaTh Y4YEOHYI0 M HAy4dHYIO JIMUTEpaTypy IO
MAaTEMATHUKE U €€ l'IpI/IJ'IO)KeHI/IHM;
— paSBI/IBaTB JIOTHUYECCKOC N a.]'Il"OpI/ITMI/I‘-IeCKOe MBIIIJICHUE,
— MOBBIIATH OOMIUNA YPOBEHb MATEMATUUECKOUN KYIbTYpHI;
— CbOpMI/IpOBaTI) HABBIK MAaTCMATHUYCCKOT'O HCCIICAJOBAHUA HpI/IKHa}IHBIX BOHpOCOB, YMCHI/IH
HUCITIOJIB30BATh MATEMATHYCCKHUEC METOIAbBI M OCHOBBI MATEMATHYCCKOI'O MOJI@J'II/IpOBaHI/IH B
MPUKIIAIHBIX 3a7adax Oyayimed mpodecCHoOHAIBHOM IeATeIbHOCTH.

1.2. Ilnanupyempie pe3yabTaThl 00y4YeHHs M0 JUCHUILINHE (I0KA3ATe N
c¢opMHUPOBAHHOCTH KOMIIETEHLIMI)

[Tnanupyembie [Tnanupyemsble pe3ynbTarhl 00y4eHHsI 10 AUCHIUTIIIHE
pe3yIbTaThl 3HAHHS YMEHUS HaBBIKU
ocBoenus OITOIT
(KOMITETEHIINH)

OIIK-4 OO0yuaromuiics OOGyuaromuiicst jomxeH | OOydarommuiics
CIOCOOHOCTh JOJIKEH 3HATh: YMETb. HCIIOJIb30BaTh JOJIKEH BJIQ/ICTh!
UCII0JIb30BATh OCHOBHBIE TOHATHS U MaTeMaTHYeCKUn HaBbIKaMU
3aKOHBI M METOJbl | METOJBl MaTEeMaTHKH, | ammapar it 00pabOTKH | MCIOJIb30BAHUS
MaTeMaTHKH, KOTOpBIE HEOOXOTUMBI TEXHUYECKOU U MaTeMaTH4eCKOIro
€CTECTBEHHBIX, TUIS IPUMEHEHUS SKOHOMHYECKOI amnmapara JUTST
r'yMaHUTapHBIX U | 3aKOHOB uH(pOpPMalIMY U aHallu3a | pa3paboTKu
HSKOHOMMUYECKUX HayK | €CTECTBEHHOHAYYHBIX TAHHBIX, CBSI3aHHBIX C | MaTEeMaTHYECKHUX
npu PEIICHUH | AUCLUTLIINH B | MCIOJBb30BAaHUEM MAIIMH | MOJEJEH TMPOIECCOB
npodeccHuoHaNbHBIX | MpodeccnoHalIbHOM U HAJIOKHOCTBIO CUCTEM | U SBIICHUH, pEIICHUs
3a1a4 NEeSATENbHOCTH (b1.5.07-Y.1) MpaKTUYECKUX 3a4ad

(b1.5.07-3.1) npodeccrnoHanbHO N
JeSITENIbHOCTU
(b1.5.07-H.1)

2. Mecto qucumminebl B ctpykrype OITIOII




JuciumnHa «MaTemaTuka» OTHOCHUTCS K Oa3oBoi yactu bioka 1 B1.5.07 ocHoBHOI
IporpamMMbl aKaJeMHUYECKoro OakanmaBpuata mo HampasieHuto noarotoBku 23.03.02. HazemHuble
TPAHCIIOPTHO-TEXHOJIOTHYeCKHE KOMILIEKCHI.

Pa3enbl IMCUMILUIMHBI U MEKINCHUIIIMHAPHBIE CBA3H C 00ecneYnBAKIIUMHU
(mpeamecTBYHOIIHMMH) U 00ecnieuynBaeMbIMU (TMOCJIeTYIOIUMH) THCHHIINHAMHA

HaumenoBanue DopMUpyemMble KOMIIETCHIIMU
00ecreunBaronmx
Ne | (mpeawecTByOIKX) U
/11 obecreunBacMbIX Paznmen 1 Paznen 2 Paznmen 3 Paznmen 4

(mocneayronmx)
JUCIMILUINH, TIPAKTUK

Hpe)IHIeCTBYIOHII/Ie JUCHUIIIINHBI B y‘~I€6HOM II1aHE OTCYTCTBYIOT, IOCKOJIBKY JUCHUIIJIMHA
u3ydaercs B 1 cemectpe

[Tocnenyromue TUCIUTIINHBI

2 dusnka OIIK-4 OIIK-4 OIIK-4 OIIK-4

3 ComnpoTuBnenue OTIK-4 OIIK-4 OIlK-4 -
MaTepHajoB

5 Maremartuka OTIK-4 OTIK-4 OIIK-4 OIIK-4
(cmer.raBbl)

3. O0béM TMCUMIITHHBI M BBl YUeOHOH padoThl
O6bem mucturumHbl coctaBisieT 12 3aderHwix emuuuil (3ET), 432 akagemMudeckux yaca
(manee yacoB). ucuumnauna uzydaercs B 1, 2, 3 cemectpe.

3.1. Pacnipenesienne o0bemMa JUCUMILIMHBI 110 BUAAM y4eOHOIl padoThI

Bun yaeOHoM paboTh KonuyecTBo yacoB

KonTakTHasi paGora (Bcero) 216

B tom uucne:

Jlexuunm (JI) 108
ITpaktuyeckue 3austus (113) 108
Jlabopartopusie 3ausitus (JI3) —
CamocrosiTeibHasi padora ody4aommxcs (CP) 126
KonTpoJs 90

Hroro 432

3.2. Pacnipeneienne yueGHOr0 BpeMeHH 10 pa3jiesiaM U TeMaM

Bcero B TOM YHCIIE
KOHTaKTHasi paboTta
JI JI3 I13

Ne HanmenoBaHue pas3aciioB

TCMBI n TCM qacoB CP

oo| KOHTp
OJIb

1 2 3 4 5 6 7

Paznen 1. JIuneitnas anreOpa v aHaTUTUYECKast TEOMETPHS




DNIeMEHTHI TMHEHHOU X
1 anreopsl 16 4 ) 6 6
DneMEeHThl BEKTOPHOM X
12 anreopsl 18 6 ) 6 6
13 AHanuTH4eCKast 24 12 i 12 12 X
reOMETpHs
Paznen 2. MatemaTudeckuii aHamus
X
2.1 | BBenenwue B aHaIU3 26 10 - 6 10
HuddepennnanpHoe
2.2 | ucuucnenue QyHKIUH 26 12 - 8 6 X
OJIHOW ITEPEMEHHOM
23 Heonpenenennsiit 26 8 i 10 8 .
WHTETpaj
2.4 | OnpeneneHHBIN HATErpal 26 10 - 8 8 X
25 @YHKIIMN HECKOJIbKUX 24 8 i 8 8 .
TIEPEMEHHBIX
2.6 | DneMeHTBI TEOPHH TOJIS 7 - - - 7 X
DIIEMEHTBI TEOpUU
2.7 | pyHKIMHM KOMILJIEKCHOTO 4 - - 4 4 X
MIEPEMEHHOTO
Teopus
2.8 | muddepeHunanTbHBIX 28 10 - 10 8 X
YpaBHEHUU
Kpartnsie,
5g |KPUBONMHEHHBIC H 23 8 i 10 5 X
MTOBEPXHOCTHBIE
WHTETpaibl
2.10 | Jncromsie i 22 7| - | 7 | 8 x
(YHKIIMOHATILHBIE PSIIbI
Paznen 3. Jluckpernas maremaTuka
31 DNeMEeHThI TEOpUU 8 i i i 8 X
rpagoB
Paznen 4. Teopust BepOSTHOCTH M TEOPUSI MATEMATUYECKOM CTAaTUCTHKHU, CTATUCTHYECKUX
METO0/I0B 00pabOTKU IKCIEPUMEHTAIbHBIX JTAHHBIX
41 Teopus BeposTHOCTU 31 10 12 9 X
OcHOBHBIE TIOHATHS H
4.2 | MeToabl MaTEMAaTUYECKON 22 8 6 8 X
CTaTUCTUKH
Cratuctuueckas
43 o0OpaboTka 10 3 5 5 X
AKCIIEPUMEHTATBHBIX
TAHHBIX
KoHTpoas 90 X X X X X
OO011ast TpPyI0EeMKOCTh 432 108 - 108 126 90




4. CTpyKTYpa M coiep:KaHHe JHCIUIITHHBI
4.1. Copepxxanue M CUMIIIMHBI
Pa3nea 1. JInuneiinas anredpa u aHAINTHYECKAS TeOMeTPHS

BBenenue

3HayeHHe Kypca MaTeMaTUKd B MPO(ECCHOHATBHOW MOJArOTOBKE M IMPO(EeCCHOHAIBHON
nesTenbHOCTH. OpUEHTHPOBOYHAsT OCHOBA ACHCTBUH MO NMPUMEHEHHIO MaTEMaTHKU B PEIICHUU
MPUKJIAIHBIX 33/]a4; MMOHATUS MATEMaTUYECKOTO MOJEIMPOBAHUS, METO/Aa U aJIrOpPUTMa pEIICHUS
3a1a4. DJIEMEHThl MaTeMaTUYeCKOl JIOTMKH; HEOOXOIMMOE U JO0CTAaTOYHOE YycioBHUS. CHUMBOJIBI
MAaTeMaTHYECKOM JIOTHKH, UX UCITOJIb30BAHNE.

DJIeMeHTBhI JIMHEeHHOI ajaredpbl

Jluneiinble npeoOpa3zoBaHUs U UX MaTPUILIbI, IeHCTBUS ¢ HUMU. [loHATHE 0OpaTHON MaTpHIIbL.
Cucrembl IBYX U TpeX JIMHEHHBIX ypaBHEHUH. MaTpuyHas 3anuch CUCTEMbI JMHEMHBIX YpaBHEHUM
u eé pemenue. Panr marpuisl. bazucusii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CUCTEM JINHEHHBIX ypaBHEHUH. bazucHeie pemennsa. Cucrema N TUHEHHBIX ypaBHEHUN
¢ n Heu3BectHIMU. Meton [Maycca. Haxoxnenue obpaTHoi Matpuipl. OnpeaenuTenn BTOPOro U
TPEThero MOPSAIKOB, MX CBOWcTBA. MuHOpbl M anrebpanyeckue JOTOJHEHHUsS. Bpruncienue
OTIPENIETTUTEIS Pa3I0KEHUEM 110 cTpoke (cTonbiry). @opmynsl Kpamepa.

DJIeMEeHTbI BEKTOPHOI1 a/redpsl

Bekropsl. JIuHeliHbIE omepanuu HaJ BEKTOpaMH. TeopeMbl O NMPOEKIUH BEKTOpA Ha OCh.
Koopaunats! BekTopa. JIMHENHHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB. basuc. Paznoxkenue Bekropa no
6a3zucy. Hampasisromue KocuHyChl U JUIMHA BeKTopa. [IoHATHE 0 BEKTOPHBIX AMarpamMmax B HayKe
U TexHuke. CKaIIpHOE MPOU3BEJACHUE BEKTOPOB M €r0 CBOWMCTBA, BBIPAKEHUE B KOOPJIMHATHOU
dopme. JlymHa BEKTOpa W Yrojl MEXKIY IBYMsS BEKTOpaMH B KOOpPJIWHATHOUW ¢opme. YcioBue
OPTOTOHAJBHOCTH JBYX BEKTOPOB. MEXaHUYECKHI M TEOMETPUYECKUH CMBICI CKAISIPHOTO
IIPOU3BEACHNA. BEKTOpHOe mpoM3BENEeHUE [BYX BEKTOPOB, €r0 CBOMCTBA, BBIP@KCHHE B
KOOpAMHATHOUW (opme. YCIoBHE KOJUTMHEAPHOCTH JBYX BEKTOpOB. lIpocreiimue mnpuiioxeHus
BEKTOPHOrO npousseaeHus. CMemaHHOe IPOU3BEICHUE TPeX BEKTOpOB. CBOMCTBA U BBIPA)KCHUE B
KoopauHaTHOM Gopme. [IpuMeHeHne cMeaHHOro MPOU3BEACHUS B PEIICHUH PUKJIAHBIX 3a1a4.

AHAJIMTHYECKOI TreOMeTPUH

VYpaBHEeHU JIMHUM Ha IIOCKOCTH. Pa3nuunble popMbl ypaBHEHMsI IPSAMON Ha MIIOCKOCTH. YTOJI
MEXAY IPAMBIMU. Y CIOBUE MAPAJLIEIBHOCTH U NEPICHIUKYIAPHOCTH. [lepeceueHne nByx NpsMbIX.
VYpaBHEHME IydKa IPSIMBIX, IPOXOJAIIMX 4epe3 NaHHY Touky. Meron koopaunar. OCHOBHBIE
3aJjaud Ha METOJI KOOpAMHAT (PacCTOSHUE MEXIy JBYMs TOUKaMH, JIEJIEHHE OTpe3Ka B JaHHOM
OTHOILIEHHUH, PACCTOSTHUE OT TOYKHU J10 MpsiMoit). KpuBble BTOPOro mopsaka: OKpyXKHOCTb, JIIMIIC,
runepoosia, napadoia, UX reoOMEeTpUYECKHE CBOMCTBA M YpaBHEHUS. DKCLUEHTPUCHUTET SIUIMIIC U
runepoosibl. AcumMnToTsl runepoossl. Conpspk€HHas runep6onia. [lonstue 06 obieM ypaBHEHUU
KPUBOW BTOPOIO MOPsI/IKA U IPUBEICHUE €r0 K KAHOHUYECKOH (opme myTéM nepeHoca.

[InockocTe. YpaBHEHME IUIOCKOCTH, MPOXOISAIIEH Yepe3 JaHHYI0 TOUYKY U NEPHEHAUKYIISPHO
JTaHHOMY BekTopy. O0Iee ypaBHEHUE MIIOCKOCTH U €r0 YaCTHbIE BUJBI. YTOJI MEX/Y IUIOCKOCTIMH,
YCIIOBUS NApaJUIEIbHOCTU U NEPIEHANKYIPHOCTH. YTOJI MEXAY NPSAMON M IJIOCKOCTBIO, YCIOBHS
NapaJUIEIbHOCTH U MEPHEHAUKYIAPHOCTH. 3a/a4a O HAaXOXACHUU TOYKHU IEPECEUEHUs NPAMOHN U
IIJIOCKOCTH.

VYpaBHeHHEe TOBEpXHOCTH B mpocTtpaHcTBe. Llunmuuapuyeckue mnosepxHocTu. Cdepa.
Onnuncoua. ['unepOonounsl. ITapabomounnsl. Konyc. KaHoHnyeckue ypaBHEHHs MOBEPXHOCTEH
BTOpPOTO TOpsiiKa. ['eomeTpuueckue CBOMCTBA 3THUX MOBEPXHOCTEH, HccienoBaHHe HUX (OPMBI
METO/I0OM ceueHul. TexHnuecKne NpUI0KEHUS TEOMETPUUECKUX CBONCTB TOBEPXHOCTEN.

[TonsipHBIE KOOPAMHATEI HA INIOCKOCTH, UX CBA3b C AEKapTOBOM cUCTEMOM KoopauHat. Kpussie
B MOJISIPHBIX KOOpAMHATAX (KapAHOuAa, CHUpalb, JeMHUcKaTa). L{ununapudeckue u chepudeckue



KOOpJIMHATHl B MPOCTPAHCTBE. Pa3nmuHbie CMOCOOBI 3alaHusi JIMHUH U TOBEPXHOCTEH B
IIPOCTPAHCTBE.

Pa3zgen 2. MaTteMaTH4YeCKHii aHAJIN3

BBenenue B MaTeMaTH4eCKMH aHAJIN3

MHuoxecTBO BemiecTBeHHBIX uncen. Dynkiusa. O6nacte ee onpezaenenus. CriocoObl 3aaaHusl.
OcHOBHBIE AIIeMEHTapHbIe (PYHKINH, UX CBONCTBA U rpaduku. CioxkHbIe 1 00paTHBIE PYHKINH, UX
rpadpukn. Knaccudukamus  Qyakuuid.  YuclioBble  TOCIEAOBATEIBHOCTH, WX pOJlb B
BBIUMCIUTENbHBIX Ipoueccax. llpegen uyucimoBoil mocienoBaTeslbHOCTH. Cxonsmiuecss W
pacxoAsIuecss YUCIOBbIE TIOCIIE10BaTENbHOCTH. Teopema O CylecCTBOBaHUH IIPe/ieia MOHOTOHHOM
OTrpaHMuYEHHON mnocnenoBaTenbHocTH (popmynupoBka). YUucino e. HarypanbHble morapu@msl.
[Ipenen dyukuun B Touke. [Ipenen dynkiuu B 6eckonedHocTH. [Ipenensl MOHOTOHHBIX (DYHKIIUA.
beckoHeuHo Manble M OeckoHeuHO OoJpiive (YHKIUUM B TOYKe, HUX cBolcTBa. CpaBHEHHE
O6eckoHeyHO MaiblX. [lopsaok ManocTu. DKBHBaJIEHTHbIE O€CKOHEUHO Maible. HempepbIBHOCTH
(GyHKIMI B TOUKE U HA MHOKecTBe. Touku pa3pbiBa QYHKIIMU U UX Kiaccupukanuu. JleiicTBus Haj
HEeTIpepBIBHBIMU  (PYHKIUsIMU. HemnmpephIBHOCT, OCHOBHBIX JJIEMEHTApHBIX (QyHKIUH. CBOMCTBa
(GyHKIMM, HENpepbIBHON Ha OTpe3Ke: OrpaHUYeHHOCTh, CYLIECTBOBAaHME HaWOOJIbIIETO U
HaMMEHBIIIETO 3HaUE€HUH, CYIIECTBOBAHUE TPOMEKYTOUHBIX 3HaUEHUI.

AnddepennuanbrHoe ncuuciaenne GQyHKIUUA OHON MepeMeHHOI

3agau, TPUBOMASIIIME K TMOHATHIO MNPOU3BOAHOW. OmpeneneHune mnpou3BoaHoW. I[loHsiThe
¢byHkMK, quddepeHunpyeMoit B Touke, Aupdepeniuan GyHKIUN U €ro TeOMETPUUYECKUI CMBICTT.
[IpousBoHas QyHKIMH, €€ CMBICI B pa3IMYHbIX 3a/1a4aX. [[por3BOAHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢byakuuii. [IpaBuna HaxoxaeHus mpou3BogHOM W muddepennmana. IlponsBoaHass CIOXKHOW U
obpatHo#t pynkumu. MaBapranTHOCTh dhopmbl nuddepennuana. [Ipumenenne nuddepennmnana x
npuOMMKEHHBIM  BhumclieHusiM.  [ludbdepennupoBanne  (GyHKIUMHA,  3aJaHHBIX  HESBHO,
napamerpudecku. Touku skctpemyMma dyakuun. Teopema depma. Teopemsr Pomns, Jlarpanxa,
Komm, nx npumenenue. [IpaBumno Jlonurans mist packpeiTusa Heonpeaen€HHoctel. [IponsBoanabie u
muddepeHnnanbl BBICIINX MOPSAKOB. HennBapuanTHOCTH (OpMbI JU(OEPEHIMANOB BBICIIMX TIOPSIKOB.
YcinoBus MOHOTOHHOCTH (DYHKIMH. DKCTpEeMyMbI (PyHKIIMHU, HE0OXouMoe ycioBue. JJocratounsie
ycnoBus. OTbIckaHue HauOOJIBIIET0 U HAaMMEHbIEro 3HaueHui pyHkuuu, quddepeHunpyemMoil Ha
untepBasie. MccienoBaHue BBITYKIOCTH M BOTHYTOCTH rpaduka ¢(yHkiuu. Touku mneperuba.
AcumnTotsl rpaduka ¢yHkiuu. IloHsTHe 00 acMMITOTHYECKOM pasiokeHuu. OOmas cxema
UCCIeIOBaHUS (YHKUMU M TOCTpOoeHMsI Trpaduka MO XapaKTepHbIM TouykaM. Bektop-QyHKuus
ckaimsipuoro  aprymenrta. lomorpad. Ilpemen u  HempepbIBHOCTH  BEKTOP-(YHKIIHH.
HuddepenunpoBanue BEeKTOP-(QYHKIIMH, MEXaHUYECKUI W TeOMETPUYECKHI CMBLI MPOU3BOJHOU
BekTOp-pyHkuuu. [Ipunoxenus k mexanuke. uddepeHunan 1yru KpUBOM U ero reoMeTpruuecKuit
cmbica. CpenHsis KpUBM3HA KPUBOUM M KpUBU3HA B TOUKe. Paguyc U IEHTp KPUBU3HBI.

HeonpeneseHHbI NHTETPAaJI

IlepBooOpa3nas. HeomnpeneneHHblii HMHTErpad U ero cpoicTBa. lcmosib3oBaHHE TaOIUIbI
OCHOBHBIX MHTETpaJIoB. MeToAbl MHTETPUPOBaHMs: UHTEIPUPOBAHUE 3aMEHOM IEPEMEHHOU U IO
YacTsAM, HHTETPUPOBAHUE PALMOHAIBHBIX JIpoOel, TPUTOHOMETPUUYECKHE TOJCTAHOBKH U METO[IbI
«panuoHanu3anuu» uHTerpangoB. IloHsTHe «Oepymuxcs» H «HEOepyLUIUXCsS» HWHTErpajoB B
AJIEMEHTAPHBIX (QYHKLHUAX.

OnpeneneHHbIi HHTErPaJI

3aza4yy, IPUBOIAIINE K MOHATHIO ONPEAEIEHHOro uHTerpana. OnpenencHHblii HHTErpa, Kak
npenen uHTerpaipHoi cymMmbl. IToHaTne o0 uHTerpupyemMoil GyHKIUH, HOPMYITHPOBKA TEOPEMbI
cyuiectBoBanus. IIpocTeiiue cBoiicTBa onpenenéHHOro HHTerpaina, Teopema o cpeagaem. Cpennee
3HayeHue ¢yHKIuH. [IponsBoaHas OT ompenenéHHOro MHTErpaja Mo BepxHemy mpezeny. CBs3b
MEX]ly ONpe/eNEHHBIM UHTErPAJIOM U TMepBooOpasHoi ¢yHkiue. @opmyna Heiorona-Jleitbuuna,
€€ TNPHUMEHEHUE MJI1 BBIYUCICHUS OIPEACICHHBIX MHTErpajoB. BrluncieHue omnpenenéHHbIX



MHTETPAJIOB CIIOCOOOM MOJCTaHOBKHM U MO 4acTsM. HecoOCTBEHHBIE MHTETpajbl ¢ OECKOHEUYHBIMU
npegenaMu M OT HEOTPAaHWYECHHBIX (YHKIHMHA, WX OCHOBHBIE CBOWCTBa. ['eomerpuueckoe
MPUIIOKEHHUE OTIPEICIEHHOTO UHTErpajia: BEIYUCICHHE TUIOMaae Gpuryp, orpaHHueHHBIX KPUBBIMU
B JICKAPTOBOM M TOJSAPHON CHCTEMax KOOPAWHAT, OOBEMOB TEN MO IUIOMIAISIM TOMEPEYHBIX
CEYCHMM U TeJ BpAllleHMs, JJIMH Oyr KPUBBIX, IUIOLIAJCH MOBEPXHOCTEN BpaiieHus. [Ipuioxenus
MHTETpaja K pemeHHIO MPOCTEHITNX 3324 MEXaHUKH U (PU3UKU.

@OYHKIMHN HECKOJbKHUX IepeMeHHbIX

OyHKIIMM ~ HECKOJIBKMX  TepeMeHHbX. OOmacte  omnpemencHus. Ilpemen  QyHKIum.
HenpepsiBHOCTE. HekoTOphIe MOHATHA Tomojorud. YacTHble mpou3BoaHbIE. VX reoMeTpudecKuii
CMBICT (I ciydasi ABYX TNepeMeHHBIX). [lonmHoe mpupamienue (yHKnuu. TeopemMa O IOJHOM
npupauienuu. [lonHbil quddepennnan, ero cBi3b C YaCTHBIMU HPOU3BOAHBIMHU. [IpuMeHeHue
nojHoro nuddepeHnrana Kk npUOTUKEHHBIM BhIUUCICHUSIM. MHBapHaHTHOCTH (POPMBI MOJTHOTO
muddepernuana. YCIoBus, mpu KOTOPBIX BbipakeHue P(x,y)dx + Q(x,y)dy sBisiercst moJHBIM
mipdepenunanom. JuddepennupoBanue ciaoxuoi ¢pyHkiun. KacarenpHas miockocTs 1 HOpMaib
K MOBEpXHOCTU. ['eomeTpuyeckuii cMbici mosiHOro auddepeHnnana. YacTHble NPOU3BOAHBIE U
noyiHble  Aud@epeHnuansl  BBICHIMX — MOPSJIKOB. TeopeMa O CMENIaHHBIX —IMPOU3BOJHBIX
(bopmymupoBka). @Dopmyma Teinopa. HesBHble ¢yHknuu. Teopembl  CYIIECTBOBAHHSL.
HuddepenupoBaHie HEIBHBIX (QYHKIMHA. DKCTpeMyMbl (DYHKIMU HECKOJbKHX IE€PEMEHHBIX.
Heobxomumoe ycnmoBue skctpemyMma. JlocraTouHsle  yciaoBUS 3KcTpemyMa.  OTbICKaHME
HauOOJNBIINX W HAWMEHBIIUX 3HaueHWW QyHkuu. 3amada oOpaboTkm Habmromenuid. [lToadop
MapaMeTpoB KPUBBIX MO cOoco0y HaMMEHbIIUX KBaApaToB. [loHsATHE O crloc00ax BhIpaBHUBAHUSL.

JIeMeHTbI TEOPUH TOJIA

Ckanssppoe u BektopHoe Tmons. [loBepxHocth u JuHuUM ypoBHA. IIpouwsBomHas 1o
HampaBiieHnto. ['pagueHT (yHKIMU W ero cBoicTBa. CBsA3b TPaJMEHTAa C TOBEPXHOCTSIMHU H
JMHUSAMH ypoBHs. [ToHsATHE 0 MOTOKE BekTOpHOTrO NoJis. JuBeprenuus. @opmyna OcTporpaiackoro-
lNaycca. Hupkynsauus noss. Porop noisst. @opmyna Crokca.

DJieMeHTbI TeOPHH (PYHKIMHU KOMIUIEKCHOI0 IepeMeHHOT0

KommnekcHsie uncna, aeiictBust ¢ HUMU. VM300pakeHrne KOMIUIEKCHBIX YHCel Ha MJIOCKOCTH.
Monyinb U apryMeHT KOMILIEKCHOTO uncia. Mx cBoiicTBa. AnreOpanyeckasi U TPUTOHOMETpHUUECKas
dhopMBI KOMILIEKCHOTO 4mcla. AnreOpanyeckue peicTBus Haa Humu. Dopmyna Ditnepa.
[TokazarenpHast ¢GopMa KoMIIEKCHOro uucia. KopHH U3 KOMIUIEKCHBIX uucen. DyHKUUU
KOMILJIEKCHOTO TIepEeMEHHOro0. DiieMeHTapHble aHanuTuueckue QyHkuuu. duddepeHuupyemMocTs.
Vcnosus Komum-Pumana. WHTerpupoBanne mno KOMIUIEKCHOMY aprymeHTy. Teopema Komm.
WurerpanbHas popmyna Komu.

Teopusi nuddepeHunaNbHBIX yPABHEHUH

duznyeckue 3a1a4uu, NpuBoAsIIue K AuddepeHinanbHpiM ypaBHeHUsIM. Juddepenunanpabie
ypaBHeHus nepBoro nopsaka. [lonsrtue 06 oOmeM u yacTHOM pemieHud. VHTerpaibHble KpUBBIE.
Hauanshubie ycnoBus. 3agaua Komu. Teopema cymiecTBoBaHUS U €JUHCTBEHHOCTH PELICHUS 3aa4u
Komu. OcHOBHBIE KacChl ypaBHEHUW, MHTETPUPYEMBIX B KBaJpaTypax: C pa3AeisrolIuMUCS
MEPEeMEHHBIMH, OJHOPOAHbIE U JuHeHHbIe. [loHsaTHe 006 ocoboMm pemenuu. [lone HampaBreHUit
muddepennuanbHoro ypaBHeHUs. M3oxnuubl. [Ipunoxkenus auddepeHnanbHbIX ypaBHEHUN
MEepPBOrO0 TOpSAAKAa B pazNUYHbIX oOmacTax Hayku. [luddepeHnnanbHbie ypaBHEHUS BBICIINX
nopsinkoB. OOmiee u yacTHoe pemieHue. 3amada Komm. IloHsTHE O KpaeBbIX 3amadax JUist
muddepeHInanbHBIX ypaBHEHHUH. YpaBHEHUS, JOMYCKAaIoIUMe TMOHIKEHUE mopsaka. [Ipumepst
npuMeHeHust 1uddepeHuanbHbIX YpaBHEHHH B HayKe U TeXHuKe. JInHnelnsie muddepeHnmnansHbe
ypaBHEHUS, OJHOPOIHbIE U HeoaHopoaHble. [loHsTre oOmiero pemienus. CBOICTBA UX pEIICHHIA.
JluneitHo He3aBUcHMBbIe pemieHus. CTpykrypa oOmiero peuieHus. JIMHEWHbIE OIHOPOJHBIE
muddepeHnnanbHble  ypaBHEHUS BTOPOTO TOpsSAKa C TOCTOSHHBIMU — Kod(ddumnmnenramu.



XapakTepuCcTU4YeCKOe ypaBHEHHE. 3amuch OOIIero pemieHus B 3aBUCHMOCTH OT KOpPHEH
XapaKTepUCTUYECKOrO ypaBHeHUs. CTpykTypa OOIIEro pemieHus JUHEHHOTOo HEOJHOPOIHOTO
ypaBHeHUs. TeopeMa O HaJOKEHUM PELICHUN. YPaBHEHHMs C IIPABOM YaCThIO CIELUAIbHOTO BUJA.
IIpunokeHuss K ONUCAHUIO JIMHEHMHBIX MoJeined. MeTton Bapualuu IPOU3BOJIBHBIX ITOCTOSIHHBIX.
JIuneitnbie nuddpepeHraabHble YpaBHEHUS C MOCTOSIHHBIMU K03(uirenTaMu BBICHINX TOPSIIKOB.

HopmaneHas cucrema nud¢epeHnnanbHbIX ypaBHEHUH. ABTOHOMHBIE CHUCTEMbl. BekTopHas
3alMCh HOPMAJIBHOM cuCTeMbl. ['eomeTpuyeckuii cMbIca pemeHus. Pa3oBoe NPOCTPAHCTBO
(TutockocTh), pa3oBas KpuBasi. [IpunoxkeHuss B TUHAMHUKE CHCTEM MaTePHATBHBIX TOYCK, B TCOPUU
aBTOMAaTUYECKOr0 yIpaBjieHMs, B Ouosornu M T.N. 3agada Komwu a1 HOpPMaabHOM CHCTEMBI
maddepeHnnanbHbIX ypaBHeHUH. Teopema CyliecTBOBaHUS M €AMHCTBEHHOCTH PELICHHS 33Jaud
Komm. Meroa uckiroueHus Ajsl pelIeHus: HOPMAJIbHBIX CUCTEM TU(QepeHIINaTbHBIX yPaBHEHHUN.
Cucrembl JMHEHHBIX Au(QepeHnaNbHbIX YpaBHEHHM, CBOHCTBa pelieHui. PemieHue cuctem
TUHENHBIX MU depeHINaTbHbIX YPaBHEHUH C MTOCTOSIHHBIMU KO3 pUiineHTaMH.

KpaTHble, kpuBo/IuHeliHbIe U TOBEPXHOCTHbIE MHTErPAJIbI

3anauu, NPUBOASAIINE K MOHATHIO KPAaTHBIX MHTErpanoB. /[BoWHON U TpONHON MHTErpaiibl, UX
cBoiicTBa. POpMyIMpPOBKA TEOPEMBI O CYLIECTBOBAaHHM JIBOMHOrO MHTEerpaia. Teopema o cpegHem
3HaYeHUH. Brluncienne KpaTHBIX MHTETPajoB MOBTOPHBIM HHTErpUupoBaHueM. [lepexo B 1BoHHOM
MHTErpajie K MOJISPHBIM KoopJauHaTaMm. ['eomerpuueckue U (QU3NYECKHE MPUIIOKEHUS JBOWHOTO
MHTEerpaia: BbIYUCIIEHHE OOBEMOB TeJd, IUIOMQAEH M MacChl IUIOCKUX (UTYp, CTaTUYECKHX
MOMEHTOB, KOOpPJIMHAT LIEHTpa TSXKECTH U MOMEHTOB HMHepuuu Iutockux ¢uryp. Ilepexon B
TPOMHOM HWHTErpaie K UWIMHIPUYECKUM M CQEepudyecKuM KoopauHaTaMm. [eomeTrpuueckue u
(buznyeckue NpuIoKEHUs: TPOMHOTO MHTErpaja. BbIYMCIEHHE 0ObEMOB M MACChl TEJI, CTATUYECKUX
MOMEHTOB, KOOPJIMHAT LIEHTPA TSKECTH 1 MOMEHTOB MHEPLIUU TEII.

3ajgaun, NOPUBOASAIIME K MOHATUSAM KPUBOJIMHEHMHBIX M IOBEPXHOCTHBIX HMHTETPAJOB.
OnpeneneHre MOBEPXHOCTHBIX MHTErPAJIOB, UX CBOMCTBA, NMPUMEPHI BbIUMCIeHUS. OmnpeneneHue
KPUBOJIMHEWHBIX MHTErPAJIOB IEPBOIO M BTOPOrO pPOJA, MX CBOMCTBA, MPHUMEPHI BBIYMCIICHHSL.
®opmyna ['puna. YciioBus HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpajia OT MyTH UHTETrPUPOBAHUS
(Tutockwmit cirydait). Haxoxnenne GyHKIMH IBYX TIEPEMEHHBIX 10 €€ MoaHOMY auddepeHiany.

YucaoBble 1 QYHKIMOHAJIbHbIE PSAAbI

Yucnossie psiapl. CXOOUMOCTh B cymMMa psjga. HeoOxonumoe ycinoBue cxoaumocTh. JeicTBus
¢ pagamu. PacxoaumocTs rapMOHUYECKOro psiia. OCHOBHBIE CBOMCTBA CXOAAIIUXCS PAIOB. Psabl €
MOJIOKUTEIbHBIMU wieHamMH. [IpusHaku cpaBHeHus, Jlamam6Gepa, Komm. OOGOOmEHHBIN psa Kak
MpUMep ATATIOHHOTO psia. 3Hakouepenyromuecs psasl. [Ipusznak Jleitonuna. Onenka ocraTka psja.
AGcomoTHas U HeaOCOJIOTHAas CXOAMMOCTh. DyHKIHUOHANbHBIE psAabl. OOIacTh CXOAUMOCTH,
MeTonbl ee ompeneneHus. CreneHHsie psibl. Teopema AGens. MHTepBan U paauyc CXOIUMOCTH
cTeneHHoro psaa. CBOWCTBa CyMMBI CTEIIEHHOTO psifia: HEMPEPBIBHOCTD, BO3MOKHOCTh ITOWIEHHOTO
muddepenunpoBanus u uHTerpupoBanus. Pan Teinopa u Maknopena. Paznoxenue QyHKuui B
cTeneHHble psanbl. [Ipumepsl pasznokenus. llpuMeHeHue CTENEHHBIX PSAIAOB B MPUOIHMIKEHHBIX
BBIYHMCIICHUSX: BBIYUCIICHHUE OMNPENECNEHHBIX HMHTErpajoB, pemnieHue auddepeHIuanbHbIX
YpaBHEHUM.

Pansr dypre 1mo TpuroHomerpuueckuMm cucremMam. Popmynsl Ui K03(pUIMEHTOB psna.
Paznoxenue ¢pyHkiuil B Tpuronomerpudeckue psaasl Oypee. Pag dypbe i 4ETHBIX U HEYETHBIX
¢bynkuuit. dopMynUpoBKa OCTATOYHBIX YCIOBHH cxonumocTd psgoB dypwe. Psan dypore mis
GyHKIMHU ¢ JI00BIM MEPHOAOM. YCIOBHE MOTOUYEUHOM CXOIUMOCTH U CXOJUMOCTH «B CPEIHEMM.
[IpumeHeHne TpUroHOMeTpHUecKUX psAaoB Pypbe B NPUOMMKEHHBIX BbIYMCIECHUsAX. [loHATHE O
IIPaKTUYECKOM rapMOHMYECKOM aHanuze. aTerpan @ypoe.

Pazgen 3. /IluckperHas mareMaTuka

DJIeMEeHTBI JUCKPETHOM MaTeMATHKH
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OcHoBable monsiTHsT Teopun rpados. Jlepesns. Jlec. bunapneie nepeBbs. CBs3HOCTH Tpada:
MaTPUYHBIN U CTPOYHBIH crtocoObl 3ananus rpada. HekoTopsle 3amaun Teopun rpados.

Paznen 4, Teopml BEPOATHOCTH U Teopus MaTeMaTH4ecKoil CTaTUCTUKH,
CTATUCTHYICCKHUX METOA0B oﬁpaﬁoTkn IKCIMICPUMCEHTAJBHBIX JAHHBIX

Teopus BepossTHOCTH

[Ipenmer Teopun BepositHOcTel. Kimaccubukarmst codbrtuid. [IpocTpaHcTBO 3rieMeHTapHBIX
coObITHi. Anrebpa coObITHL. OTHOCHUTENBHBIE YAaCTOTHI. 3aKOH YCTOMYMBOCTH OTHOCHTEIBHBIX
yacToT. CTaTUCTUYECKOE, KIACCUYECKOE U T€OMETPUUECKOE OINPEAEICHUE BEPOSITHOCTU. Y CJIOBHAS
BEepOSATHOCTH. [loHsATHE 00 aKCHOMAaTUYECKOM MOCTPOCHUU TeOpHH BeposaTHocTe. KomOnHaropuka.
Teopembl YMHOKEHUSI BEPOATHOCTEM HE3aBUCHUMBIX M 3aBHCUMBIX COOBITHI. Teopembl ClIOKEHUS
BEPOSITHOCTEN HECOBMECTHBIX M COBMECTHBIX cOObITHMH. IlonmHas rpymma coObiTil. BeposTHOCTB
MIPOTUBOMOJIOKHOTO COOBITHSA. BeposTHOCTh MosiBIEHHS XOTS Obl OAHOTO cOObITHS. DOpMyIbI
IOJMHOW BeposTHOCTH, baiieca. Ilpumepsl. IloBTopenune wucneitanuii. Popmyna beprymin.
JloxanpHasgs u umHTerpanpHas teopembl Jlamumaca. ®opmyna Ilyaccona. Ilpumepsl. JluckpeTHble
cllydaiiHble BEJIMYMHBI. 3aKOH paclpezesieHUus] BEPOSITHOCTEN TUCKPETHON CllydyallHOUM BEJIWYMHBI
(pan pacmipeneneHusi, MHOTOYTOJIbHUK pachpenesieHus, pyHKIus pacnpe/esieHuss U ee CBOMCTBA).
3akoHbsl OuHOMHanbHbI U Ilyaccona. YuciaoBble XapaKTEPUCTHKU JUCKPETHOW CiydaHOMN
BennuuHbl. Teopermueckne MomeHTBl. HenpepbiBHblE ciydaiiHble BenuduHbl. DyHKIUA
pacmpeneneHusi, IUIOTHOCTh paclpelesieHus, WX B3aWUMOCBA3b W CBOMCTBAa. PaBHOMEpPHBIA,
[TOKA3aTEeNbHbIM, HOPMAJIBHBIA 3aKOHBI PACHPEIEICHUS HENPEPBIBHBIX CIYYallHBIX BEJIMYUH,
MIPABHJIO «TPEX CUTM». UYUCIOBBIE XapaKTEPUCTUKN HENPEPBIBHBIX CIy4alHbIX Beau4uH. [loHsATHE
0 pas3nuuHBIX (opmax 3akoHa OosbmuX yucen. Teopembl bepuymnu u UebObimesa. [lenTpanbHas
npeaenpHas Teopema JIsmyHoBa.

OcCHOBHBIE IOHATHS M METOAbI MATEMATHYECKON CTATUCTHKH

['enepanbHast COBOKYITHOCTh U BhIOOpKA. Bapuanmonnsiit psa. ['uctorpamma, sMoupudeckas
¢dbyHKIMs pacnpeneneHus BpIOOpkH. CTaTUCTHUECKOE OIICHMBAHHE MapaMeTpa paclpeaeseHus Mo
BbIOOpKe. ToueuHble OLEHKM W UX XapaKTepUCTHUKU: HECMEIIEHHOCTb, 3()(PeKTUBHOCTS,
COCTOSATENIBHOCTb. MeToAbl IOJIy4eHHs] TOYEUYHBIX OLIEHOK pPAaBHOMEPHOIO, IIOKAa3aTeJbHOTO,
HOPMAJILHOTO pachpeAeseHuil (MeToJ MaKCHUMajIbHOTO MpaBAOINoA00Us, METOJ MOMEHTOB).
WNurepBanbubie oueHkH. JloBepurenbHble HMHTEpBajibl. VHTEpBagbHOE OILIEHMBAHHUE IApPaMETPOB
HOopMasibHOTO pacnpeneneHus. llpumepsr. Cratuctuueckue runote3bl, ux Buiabl. [lonsitue o
MpOBepKe cTaThucTUYecKuX rumnore3. Ommobku 1 — ro u 2 — ro poaa. Pemaromas mpouenypa.
MomHocTs kputepus. JloBepurenbubie obnactu. Kpurepuu cornacusi Ilupcona, Kommoroposa,
Creronenrta, @umepa. [Ipumepsr.

Crarucrudeckasi 00padoTKa IKCIIEPMMEHTAJIbHBIX JAHHBIX

[Tonsitne o (YHKIMOHATBFHOM W KOPPETSIUOHHON 3aBHCHUMOCTH MEXy BEIMYHHAMHU.
KoppensiiimonHslid aHanu3 CBA3M MEXKJY KAau€CTBEHHBIMHM M KOJUYECTBEHHBIMU IPU3HAKAMH.
Kosddunumentsl nuHelHON mapHOW  KOppensiuu U Koppensuud paHroB  CrupmeHa.
Henapamerpuueckass cratuctuka. Perpeccuonnslii aHanu3. OlLeHKa NapaMeTpoB YpaBHEHUM
JINHEMHOM Y HEJIMHEWMHOW NapHOM PErpecCur METOA0M HaMMEHBIIMX KBAJApPATOB.

4.2. Conepxanue JeKIUii

Ne K0JI-BO
HaumenoBanue jsexuuu
/i 1acOB

Martpuubsl. OCHOBHBIE OHATHS, AEHCTBUS Hal MaTpuliamu. Onpeaenurenu 2-ro u 3-

IO MOPSJKOB U UX CBOMCTBA. MUHOpPHI U anredpandeckue JOMoIHeHus. Pa3noxenue 1
ompenenurens Mo crpoke (ctondiy). Onpeaenutenu N-ro nopsaka. OOparHas
MaTpuna. Panr maTputisl.
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CucreMpl KOOpAMHAT Ha IIJIOCKOCTM W B mpocTpaHcTBe. Bekropsl. JluHeliHble
onepauuu Haja Bekropamu. [Ipoekiuus BeKTopa Ha 0Ch, CBOMCTBA IIPOECKLIHU.

ITonatue nuHelHOTO NpocTpancTa. Koopauuars! BekTopa. JIMHENHO He3aBUCHUMBIE
BeKTOpBL [IpsiMoyromnbHblil 6a3uc. PaznoxeHue BekTopa B MPSAMOYroJbHOM Oa3uce.
Hamnpasisromuye KOCMHYCHI M IIMHA BeKTOpa. JIMHEHHbIE Onepanuy Haj BEKTOpaMHu
B KoopAuHATHOU popme. JlerneHne oTpe3ka B 3aJaHHOM OTHOIICHHUH.

CkamsipHoe mpousBeZieHHE BeKTOpoB. (CBOWCTBAa CKaJsipHOTO IPOU3BENICHUS,
(u3HUYeCKUil CMBICH, BBIpKEHUE B KOOpAWMHATHOH (opme. yimHA BEKTOpa M yroi
MEXy ABYMsI BEKTOpPaMH. Y CJIOBHE OPTOTOHAIIBHOCTHU JIBYX BEKTOpOB. [IprmeHenune
CKaJISIPHOTO MIPOU3BEJICHUS B PEIICHUH NMPUKIIAIHBIX 3a/a4.

BektopHoe mpousBeieHUE BEKTOPOB, €0 CBOWCTBA, BBIPAXKEHHE B KOOPAMHATHOW
dbopme. VYcrmoBue KOJUIMHEAPHOCTH BEKTOpPOB. Dusnyeckuili CMBICT BEKTOPHOTO
npousBeneHus. lloHsATHe O  CMENIAHHOM  NPOU3BEACHUM, BBIPAXKEHHE B
KoopauHATHOU (opme. [IpuMeHeHne BEKTOPHOTO M CMEIIAHHOTO IMPOU3BENICHUN B
pELICHNU TPUKIIAIHBIX 33/1a4.

ABHEHUs JIMHUM Ha TJIOCKOCTH. [loJiApHBIE KOOpPAMHATHI HA IJIOCKOCTH. Popmbl
Yp Tonsp p ®op
ypaBHEHUS TMPAMOM HA IUIOCKOCTH. YTOoJ MEXAY NOpsSMbIMH. Y CIOBHS
MapaIETbHOCTU U MEPIEHIUKYIISIPHOCTH MPSIMBIX. Y PABHEHUE MMyYKA MPSIMBIX.

KpuBbie BTOporo mopsaka: OKPYXKHOCTb, JJUIMIC, rumepOoiia, mnapaboiyia, HX
reoMeTpHUecKHe CBOMCTBA U ypaBHeHUs. Pemenue 3anau.

[ToBepxHOCTH M MX ypaBHEHHs. Y PaBHEHHUs IUIOCKOCTH U MPSIMOM B IIPOCTPAHCTBE.
Yron Mexay IUIOCKOCTSMH. YCJIOBHS NapajuIeIbHOCTH W MEPHEeHIUKYISIPHOCTU
IJIOCKOCTEH. YToJl MeXIy MpAMbIMUA. B3aumMHOE pacnojokeHue TMpsMbIX B
MPOCTPAHCTBE. YTOJ MEXKY IPAMOU U IIO CKOCTHIO.

[ToBepxHoctn BTOporo mopsaka. [lummaapudeckue mnosepxHoctu. Cdepa.
Onnmuncona. ['mnepOomownapl. [lapaGomouapl. ['eomeTpudeckue CBOWCTBA ATHX
MMOBEPXHOCTEH, NCCIIEA0OBaHUE UX (POPMBI METOJIOM CEUCHU.

10

MHuoxecTBO BemecTBeHHbIX yncen. Dyakius. ObnacTts ee onpenenenus. CriocoObl
3amanus. Knaccudukanus ¢dyaknuid. IlonspHeie KoopAawHATBI Ha IUIOCKOCTH.
KpuBsie B monsipHBIX KoopauHaTaxX. llunmHapudeckas cucremMa KOOpAHWHAT.
Cdepuueckas cuctema koopauHat. CinoxxHas GyHkmus, oOpaTHas QyHKIHs, HESIBHAS
GbyHKIMS, TapaMeTpUYecKu 3amaHHas (YHKIHS. DJIEMEHTHl MOBEACHHUS (DYHKIUH.
OcHOBHBIE AJIeMEHTapHbIE QYHKITUH, UX CBOMCTBA U TpadUKH.

11

YwucioBeie noCJIea0BaTCIbHOCTHU. Hpe/:[en YHCI0BOM IOCIC10BAaTCIbHOCTH.
CXOI[HIJ_[I/IGCSI n  pacxooamuecsa 4YHUCIOBBIC ITOCICAOBATCIBHOCTH. HpI/ISHaKI/I
CXOOUMOCTH YHMCIIOBBIX HOCHGHOB&TGHBHOCTCﬁ. Uucno e. Brruuciaenue IIpcacioB
YHCJIOBBIX HOCHCHOB&TGHBHOCTeﬁ.

12

[Ipenen ¢ynknuum B Touke, Ha OeckoHeuyHOCTHU. ['eoMmeTpuyeckas WILTIOCTPALIMS.
OpnocroponHue npeznensl (yHKIud. beckoHeuHo Manble (QYHKIUU, WX CBOMCTBA.
beckoneuHo Oonplne QyHKINH, UX CBS3b ¢ OECKOHEYHO MAJBIMU (DYHKITUSIMHU.

13

TeopeMbl 0 CBsSI3U (QYHKIMM, UMEIOIIEH Hpefes, ¢ OECKOHEYHO Majoi (yHKIUEH.
OcHoBHBIE TeOpeMBl O mpezenax. HeompeneneHHOCTH M METOAbl UX PaCKPBITHSL.
Belunciaenne 0THOCTOPOHHUX PEJENIOB.

14

TeOpeMH 0 HOpCACIIbHOM IICPEXOAC B HCPABCHCTBAX. 3amMedaTeIbHbIC MMpeacbl.
CpaBHCHI/IC OCCKOHEUYHO MaJIbIX q)YHKHI/Iﬁ DKBHBAJICHTHbIC OECKOHEYHO MalIble

(byHKIHH.

15

HenpepbiBHOCTh (DyHKIIMI B TOUKE U HA MHOXecTBE. TOUYKHM pa3pbiBa QYHKIIMHU U X
knaccupukanuu. JlefcTBus HaJ HemnpepbBHBIMH (GYHKIUSAMH. HenpepbslBHOCT
OCHOBHBIX dJIeMEeHTapHbIX (pyHKIMi. CBOMCTBA (PyHKIMH, HETIPEPBIBHOM Ha OTpeE3Ke
(OrpaHMuYEHHOCTh, CYIIECTBOBAHHE HAWUMEHBIIETr0 W HaWOOJBILEro 3HAuYCHHH,
CYIIECTBOBaHHE NPOMEKYTOUHBIX 3HAUCHHH).

12




16

3ajauy, MNPUBOAALIME K TOHATUIO MpPOU3BOJHOW. OnpenerneHne TPOU3BOJHON
¢bynkumu B TOouke. ['eomeTpuuecKkuii M MEXaHWYECKUH CMBICT IPOU3BOIHOM.
YpaBHEHHUs KacaTeIbHON U HOPMAIH K INIOCKON KPUBOMU.

17

Teopema o HempepbiBHOCTH auddepeHipyeMoil ¢yHkunu. OCHOBHBIE MpaBHIa
maddepeHunpoBanus (GYHKLINH. [IpousBonHas CJI0KHOM GbyHKIIH.
JuddepennnpoBanue 06paTHOil PyHKIHH.

18

[Ipon3BogHBIE OCHOBHBIX JJIEMEHTAPHBIX (YHKIMIA, TaONHIa MPOU3BOIHBIX.
[IpousBoaHas HesBHOW (yHKIMHU. BekropHas QyHKIHS CKAIIPHOTO apryMeHTa U ee
IIPOU3BOTHAS.

19

Huddepennnan ¢ynkuuu. ['eomerpuueckuit cmpica. CBsi3b € MPOU3BOIHOM.
CpoiictBa mepBoro muddepenimana. [IpousBogHas mnapaMeTpUYeCKH 3aTaHHON
(GyHKIMH. IIpou3sBoHbIE u T epeHnnansl BBICIINX MOPSIIKOB.
HeunBapuantHocts ¢opMbl nuddepeHranoB BbICIIUX MOPSAKOB. MexaHU4ecKuit
CMBICIT TPOM3BOJHOW BTOPOro mnopsiika. Bropas mnpousBojHas mnapaMeTpUuecKu
3aJJaHHOM (YHKIIMU M HEsABHOM (yHKUMH. ['eomMeTpruueckuili 1 MeXaHUYEeCKU CMBICI
npou3BogHOM W guddepennuana 1-ro mopsiaka, WX NPUMEHEHHE B pEHICHUH
MPUKJIAJIHBIX 3a7a4

20

OcHoBHble  TeopeMbl  AuGGEepeHITNaTLHOTO  UCYHCICHHS  JEHCTBUTEIHHOM
IIEPEMEHHOM M UX npumeHeHue: Teopembl Pepma, Posursa, Jlarpanxka, Komm.
[IpaBuio Jlonmrans.

21

[Ipumenenne nupdepeHIaTbHOTO HCUUCICHUS ISl UCCIENOBaHUs (QYHKUUN U
MOCTPOCHHSI WX TpapuKOB. YCIOBHUS MOHOTOHHOCTH (YHKIHH. DKCTPEMYMBI
GyHKIIMU, HEOOXOMMMOE M JIOCTaTOYHOE YCIIOBHS CYIIECTBOBAHHS JKCTpEMyMa.
OTbickaHue HAaUMEHBIIIErO u HauOO0JIbILIETO 3HaYeHUI GbyHKINH,
muddepenuiupyemoit Ha oTpeske. MccmenoBanue BbIMykiocTd (GyHkmuu. Touku
neperu6a. JfocratouHoe ycioBue CyIIECTBOBAHMS TOYKU IEeperuoa.

22

AcumnroTel Tpaduka ¢yHKiuA. OOmas cxema wuccleAoBaHUsA (QYHKIUU W
noctpoeHwus ee rpaduka. [Tpumepsr.

23

[TepBooOpa3znas ¢ynkmus. HeompeneneHHblid MHTETpal U €ro CBOMCTBa. Tabmuia
WHTETPAJIOB.

24

MeTOI[BI HHTCIpUPOBAHUA: HEIIOCPEACTBCHHOC HMHTCIPHUPOBAHUC, METOJ 3aMCHBL
nepeMeHHoﬁ B HCOIIPECACICHHOM MHTCTPAJIC U MHTCIPHUPOBAHNEC 110 YaCTAM.

25

Muorounensl. Teopema besy. OcHoBHas Teopema anreOpel. Pasnmokenwue
MHOTOWJIEHA C JEHCTBUTENbHBIMH KO3(ulMeHTaMu Ha JMHEHHbIE U KBaJpaTHBIC
MHOXHTENH. Pa3ioxeHne pannoHanbHbIX Apobeit Ha npocreimue. MHrerpupoBanue
paIoHaIbHBIX (YHKIIHA.

26

WNuTerpupoBanre uppanuoHaIbHbIX (YHKIUN (CTETEHHbIE M TPUTOHOMETPUUYECKUE
MOJICTAaHOBKH), TPUTOHOMETPUUECKHUX (G yHKIHIA. YHuBepcanbHas
TPUTOHOMETPHYECKas MOJCTAHOBKA. BhIpaXkeHns, HEMHTErpupyeMble B KBaJIpaTypax.

27

3ajauu, NPUBOJAUIME K IMOHSATUIO OIPEACICHHOro uHTerpana. OmnpeneneHHbl
uHTerpasn. Teopema CylleCTBOBaHUS OIpeaeileHHOro wuHrerpana. (CBolicTBa
OIIpENENeHHOT0 MHTerpana. [IpousBoaHas MHTErpana mo BEPXHEMY IEPEMEHHOMY
npeneny. @opmyna Heiotona-Jleitbnuna. MuTerpupoBanue Mo 4acTaM M 3aMeHa
MEPEMEHHOM B ONpENEIeHHOM HHTerpaye. OnpeaeneHHblii HHTErpail OT HEYETHOU U
4eTHOU (DYHKIIMH 110 CUMMETPUYHOMY MTPOMEKYTKY.

28

HecoGcTBeHHBIN MHTErpan ¢ OECKOHEYHBIMHM MpefeaMM WHTETPUpPOBAHUS MU OT
HEOrPaHUYEHHBIX (PYHKIMH.

29

[lpunoxeHne ONpENENEHHOTO WHTErpajla K pPEUICHUI0 T'€OMETPUYECKUX H
(bU3MUECKHUX 3a/1a4: BBIYMCIICHHE IUIONMAAN TUIOCKOH (UTYpBI, [UIMHBI AYTH KPHBOM
(mromanet riockux (GUryp, JUTMHBI IYTH, IUIOIIAAM MOBEPXHOCTH, 00BeMa Teia
BpalleHus, palbOThl, IABJICHUS, CTATUCTHMYECKUX MOMEHTOB, IIEHTpA TKECTH
TUIOCKOH pUTypHI).

13




30

OyHKIIMHM HECKOJIBKUX MepeMeHHbIX. O0aacTh onpeaeneHus, mpeael,
HEeNpepbIBHOCTh. YacTHhIE NpPOM3BOJHBIE (DYHKIHMM JABYX INEpPEMEHHBIX. YacTHbBIE
IIPOU3BO/IHBIE BBICIIUX IOPSIKOB.

31

[Monmublit muddepeHnnan, ero CBsA3b C MNPOU3BOAHBIMU. ['€OMETpHUECKUIl CMBICI
maddepennnana. IlpubmmKeHHBIE BBIYMCICHUS C TMOMOUIBIO uddepeHmana.
OkcTpeMyMbl (DYHKIMN IBYX NepeMeHHbIX. Heo0xoammMoe U I0CTaTOYHOE YCIOBHUS
9KCTpeMyMa. MeTo ] HAMMEHbBIIUX KBaIpaTOB. DJIIEMEHThI TEOPUH I10JIS: BHIYUCICHUE
I'PAIMEHTA, IPOU3BOJHOM 110 HAIIPABJICHUIO, JUBEPrCHIMH.

32

3amaumn, mpUBOASAIIME K MOHATHIO nuddepeHnmanbabix ypasaenuit (V). [opsnok
JY, pemenue 1Y nepBoro nopsiaka. HauansHeie yciioBus, o01iee penieHne, 4acTHOE
pemenue. 3amaya Kommu. Teopema cyiiecTBOBaHUS M €AMHCTBEHHOCTH DPEIICHUS
3amaun Komn. 1Y nepBoro nopsiaka ¢ pasaessrolMMHUCs IEPEMEHHBIMU.

33

Onnoponansie [[.Y. nepBoro nopsiaka. Jluneitnsie [1.Y. nepBoro nopsigka. YpaBHeHHe
S1. bepnymnu. [1one HanpaBieHuit. I30KInHBI.

34

Y Broporo mnopsiaka. HaganpHble yciioBus, oOliee pelieHHe, YacTHOE pEeLICHHE.
3anaya Komm. J{uddepennuanbupie ypaBHEHUS BTOPOro MOpsAKa, JAOMYCKAroIInue
MOHIKEeHUe mnopsaka. JluneitHble onHOpoaHble auddepeHlnaIbHble ypaBHEHUS
BTOpOTo mopsaka. JIMHEHHO HE3aBHCUMBIE M 3aBUCHUMBbIE penieHus. OnpenenuTens
Bponckoro, ero coiictBa. Teopema o ctpykrype obmiero pemenus JIOIY. OOGmiee
pemenue JIOJY ¢ nocrostHHBIMEU KO3 PUIIEHTAMHU.

35

Jluneitnsle HeoaHopoaHble muddepeHunanbable ypaBHenus (JIHAY) Btoporo
MopsiIKa C TOCTOSHHBIMH Kod(ddumuentamu. Teopema o cTpykType 001I€ero
peumieHus. Meton Bapuanuu MPOU3BOJIBHBIX MOCTOSHHBIX. OTBICKAaHUE YacCTHOTO
pewennst JIHJY co cnenumanbHbIM BUIOM IpaBoi yacTu. TeopeMa O HaJIOKEHUU
pemenuii. Cucremsl auddepeHImaiIbHbIX YpaBHEHUH.

36

3agauu, TPUBOJIAIIME K TMOHSITHUAM JBOMHOTO U TPOMHOrO HMHTErpanoB. KpaTHble
(T1BOMHONM W TPOWHOM) WHTErpajbl, WX CBOWCTBA, TEOPEMBI CYIIICCTBOBAHMSI.
Brruncienue KpaTHBIX WHTETPAJOB MOBTOPHBIM HHTETPUPOBAHHEM B JIEKAPTOBBIX
KOOpAWHATaXx.

37

Boruricnenue JBOMHBIX MHTErpajioB B TMOJIAPHBIX KOOpAWHAaTaX. Boluucienue
TPOMHBIX UHTETPAJIOB B IMIIMHIPUYECKUX, CHEepHUUECKUX KOOpANHATAX.

38

3anauu, NPUBOAALIUE K KPUBOJUHEHHBIM UHTerpaiam. KpuBoauHeiHble HHTETpaibl
MEPBOr0 M BTOPOTO pOJa, UX CBOMCTBa, mpuMepsl BhluucieHus. @opmyna ['puna.
VYcioBue HE3aBUCHMOCTH KPUBOJIMHEMHOTO HMHTErpaja OT IYTH HHTErPUPOBAHUS.
Haxoxnaenue GyHKIIMHN IBYX MEPEMEHHBIX 10 €€ MOTHOMY Au(depeHIrany.

39

HpI/IJ'IO)KeHI/IH KpaTHBIX U KpHBOJ’IHHGfIHHX HHTCTPAJIOB.

40

ITonsarue o IMOBCPXHOCTHBIX MHTCTpPAJIaX. HpI/IMeHeHI/Ie IMOBCPXHOCTHBLIX MHTCTPAJIOB
K BBIYMCJICHUIO IIOTOKA BEKTOPHOT'O ITI0JIA.

41

YucnoBsie psbl, CXOAAIIUECS U pacXosaiuecs psabl, cymma psiaa. HeoO6xoaumebrit
MPU3HAK CXOJUMOCTH YHCIOBOTO psnga. JlocTaTouHble NpPH3HAKH CXOAMMOCTH
3HAKOMOJIOKHUTEIBHBIX PSI/IOB.

42

3HaKONEpEMEHHbIE pAlbl. JlocTaTOUHBIM NMPU3HAK CXOAUMOCTH 3HAKOIEPEMEHHOTO
psana. 3Hakouepeayromuecss psjibl. AOCOTIOTHO U YCIOBHO CXOASAIIUECS PSAJIbL.
@dynkiuoHanbHble psaabl. CteneHHsle paasl. Teopema AGens. HWutepBan, panuyc
CXOAMMOCTH CTETIEHHOTO pAJa.

43

Psansr Teitnopa u Maxiiopena. Heo0xoanMoe 1 10CTaTOYHOE YCIOBHE PA3JIOKEHUS
(GyHKIMH B CTENEHHOM psif. Pa3noxkeHue B CTeNmeHHOM psit QyHKIUNA € * . sin X, cos
X, (1+x)", In(1+x),arctg X. Pl Oypoe.

44

[Ipenmer Teopum BeposiTHOcTel. Kiaccudukanms coOwsituit. Knaccuueckoe wu
CTaTUCTHUYECKOE OIpENIENeHUs] BEPOSTHOCTH COOBITHS. 3aKOH YCTOMYMBOCTH
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OTHOCHUTENIbHBIX YacTOT. [ eomMeTpuueckue BEpOSTHOCTU. Anredpa COOBITHIA.
Komb6unatopuka. TeopeMbl CIOXKEHHUS BEPOITHOCTEH M CISICTBUS U3 HUX. Y CIIOBHAS
BEPOSATHOCTB. TeopeMbl YMHOXKEHUS BEpOosTHOCTEH. DopMyina IOJIHON BEPOATHOCTH.
Cxema bepnymnu. ®opmynsl Jlannaca u [lyaccona.

45

JIUCKpeTHbIE  CllydailHble  BEIMYMHBL.  3aKOH  pacmlpenieneHusi,  (yHKIus
pacnpeneneHus. UYucioBble XapaKTepUCTHKU. bHHOMUanbHbI 3akoH. 3akoH
Ilyaccona.

46

HemnpepsiBHbple ciyyaiiHple Benu4uHbl. DyHKIMS IUIOTHOCTH PACIPENCIICHUS
BEpOATHOCTEN. UMCIIOBBIE XapaKTepUCTUKU. PaBHOMEpHOe, IOKa3aTelbHOE U
HOpMallbHOE pachpezneneHus. lloHsTre o pasnuuHbIX (opMax 3akoHa OONBIIUX
yucen. Teopema bepuysumm YeOsimena. LlentpanpHas npezenbHas Teopema.

47

I'enepanbHas COBOKYIIHOCTb, BBIOOpKA, BapHallMOHHBIM psa. [ucrorpamma,
smnupuueckas (yHkuus pacnpeneneHus. CTaTUCTHYECKHE OLEHKU IapaMeTpoB.
TpeboBanusi K OLIEHKaM. DMIHUPUYECKHE OLCHKM MaTEeMaTHUYECKOTO OXUIAHUS U
mucrniepcud.  VHTepBanbHOE oOlieHMBaHue. JloBepuTenbHbIE HMHTEpBaibl IS
MaTeMaTHYeCKOTO OKUJaHUs U AUCTIepcur. 3aaada 00 o0beme BEIOOPKH.

48

[IpoBepka craTuCTUYECKMX THUMNOTE3: 1) O 3aKOHE pachpeneNeHuss CciaydaiHou
BEJIMYMHBI; 2) O pa3InyMM B OLEHKAX MapaMeTpoB; 3) O MPHUHAJIEKHOCTH BHIOOPOK
OJIHOW T€HEPATTbHOM COBOKYMHOCTH. CTaTUCTUYECKUE KPUTEPUU IPOBEPKHU THIIOTES:
kputepuii [lnpcona, Kommoroposa, CTbrozieHTa.

49

CucremMa [ByX ciy4dalHbIX BelWuMH. DOyHKIMOHANBbHAsA W KOPPEJSIUOHHAS
3aBUCUMOCTH MEXKJIy BeauuuHamu. JIMHelHas perpeccus. MeTo HaMMEHBIINUX
KBaJIpaTOB JIJIs1 ONIPEACIICHUS MapaMETPOB PETPECCHH.

Htoro

108

4.3. ConepxaHue J1a00paTOPHBIX 3aHATHIA

JlaGopaTopHble 3aHATHS HE MIPETyCMOTPEHBI YU€OHBIM IJIAHOM.

4.4, ConepxxaHue NPaAaKTHYECKUX 3aHATHIA

Ne . KonunuecTtBo
W HaunmeHoBaHMe IPaKTUYECKUX 3aHATUI qacoB

1 | DieMeHTHI TMHEHHOM anreOpbl 4

2 | DneMeHTBl BEKTOPHOH anreOpsl 4

3 | AHamuTHYECKasi TeOMETPHs 10

4 | DneMeHThl TeOpUH (PYHKUIMH KOMIUIEKCHOTO IEPEMEHHOTO 4

5 | Benenue B aHanuz 6

6 | duddepenunanbHoe ucuucieHne GyHKIUU OTHOM MepeMEHHOM 8

7 | HeonpeneneHHbIN HHTErpal 10

8 | OnpeneneHHbli HHTETpa 8

9 | OyHKIMH HECKOJBKUX NEPEMEHHBIX 8
10 | IuddepenunanbHble ypaBHEHHS 10
11 | KpaTHble 1 KpUBOJMHEHWHBIE HHTETPAJIBI 10
12 | Yucnosble U GyHKIIMOHAIbHBIE PsiJibl 7
13 | Teopus BeposITHOCTH 12
14 | OcHoOBHBbIE MOHSITHS U METOIbl MATEMAaTHUECKOM CTAaTUCTUKH 6
15 | Cratuctuueckas 06paboTKa SKCIEpUMEHTAIBHBIX JAHHBIX 2

Hroro 108

4.5. Buabl 1 cojiepKaHue CaMOCTOSITEIbHOWH PadoThl 00y4aIOIIUXCS
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4.5.1. Bunsl caMOCTOSATENBHON pabOThI 00YJIArOIIIUXCSI

Buabl camocTosiTenbHONM pabOThI 00yUYarOIIMXCS

KomnuuectBo
JacoB

HO[[FOTOBKa K OIPAKTUYCCKHUM 3aHATHAM

108

CaMoCTOATENbHOE N3YUEHUE OTIENIbHBIX TEM U BOIIPOCOB 9

[ToxroToBka K 3aueTy 9

Hroro

126

4.5.2. Conep:kaHue caMOCTOSITEJILHOI Pa00OThHI 00y4YAIOIINXCSI

/1

HaunmeHnoBanue TeM WM BOITPOCOB

Komunuec
TBO
JacoB

Martpunpl, JAEWCTBHS C HUMHU. BbIUHCIEHHME OIpeAeNnuTeNnel pa3IudHbIMA
cnocobamu. PemieHune cucreM JUHEMHBIX ypaBHeHHH MeTtojnom [‘aycca, mo
dhopmynam Kpamepa, ¢ moMonipr0 00paTHOM MaTPHUIIHL.

JluneliHple omepanMd Haa BEKTOpaMH. PasnokeHne BekTopa 1O 0aswucy.
Hampapnsromue KocuHychl W JUIMHA BekTopa. [IpuMeHeHHe CKalspHOTO,
BEKTOPHOIO, CMEUIAHHOTO MPOU3BEACHUM B PEIIEHUU MPHUKIAIHBIX 3a/ad.
[ToHsiTHE O BEKTOPHBIX AHarpaMmax B HayKe U TEXHHKE.

Paznuunbie Gopmbl ypaBHEHUS MPSAMON HA IIOCKOCTH. PerieHue 3a1ay Ha METO.
KOOpIUHAT (pacCTOSIHUE MEXAY ABYMS TOYKaMH, JIEJIEHHE OTpe3Ka B JIaHHOM
OTHOIICHHUH, PACCTOSIHUE OT TOYKH A0 MpsimMoi). KpuBbie BTOpOro mopsijika:
MpUBEACHUE K KAHOHUYECKOMY BHUY, IOCTPOEHHUE Ha MIIOCKOCTU. TexHuueckue
MPWIOKEHUST ~ T€OMETPUYECKUX  CBOMCTB  KpuBbIX. llocTpoeHue  Tena
OTPAaHUUYEHHOTO MOBEPXHOCTAMU. TeXHHUECKHE MPUIIOKEHUS TeOMETPUUYECKUX
CBOMCTB ITOBEPXHOCTEH.

12

[TocTpoenue TpapuKOB DIEMEHTAPHBIX (YHKIMA MyTeM MpeoOpa3oBaHUi
(mapasnenbHBIA TEPEHOC, pacTshKeHue (ckatue), oToOpakeHue). BrramciieHue
MPEICIIOB YHUCIIOBBIX MOCIICA0BATEIILHOCTEH, IpeaeioB GyHKiuu. MccnenoBanne
(GYHKIMH Ha HENPEPHIBHOCTD.

10

JuddepenurpoBanue CloXHBIX QYHKIHHA, a Takke QyHKIUI 3a1aHHBIX HESIBHO
u mnapamerpuuecku. [Ipumenenwe muddepeHnmania K NPUOTHKEHHBIM
BblUMCIeHUsM.  [Ipumenenue  nudepeHMaTbHOrO  WUCYMCICHUS IS
vccienoBaHus GYHKIMNA U MOCTPOCHUS UX TPaQUKOB.

Bextop-dynkuus ckansipaoro aprymenta. ['omorpad. [Ipenen u HempepsIBHOCTH
BekTOp-pyHKuuu. uddepenunpoBanne BeKTOP-QYyHKIUU, TEOMETPHUECKUNA H
T€OMETPUYECKU CMBUI TMPOU3BOJHOM BekTOp-GyHKuMH. [lpunoxenus k
Mexanuke. Jluddepennman ayru KpUBOM U €ro TreOMETPHUYECKHUN CMBICIH.
CpenHss KpUBH3HA KPUBOW U KPUBU3HA B TOUKE. PanyCc ¥ IEHTp KPUBU3HBL.

Metoanl HHTCIPUPOBAHUSA HCOTTPCACIICHHOI'O UHTCTpaJiad.

Boruucnenue ompenenéHHbIX HMHTErpanoB. HecoOcTBeHHbIE HWHTErpajbl ¢
OECKOHEUHBIMU TMpeJeNaMl M OT HEOTpaHWYEeHHBIX (yHKIuM. I[lpunosxeHus
OTIPE/IeTIEHHOTO MHTErpajia K pelIeHuIo 3a/1a4 Te€OMETPUN, MEXaHUKU U (U3UKH.
[TpuGnnxeHHbIe METO bl BBIYMCICHUS ONIPEIeIEHHBIX HHTErPAJIOB.
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HaumeHnoBanue Tem win BOIIPOCOB

Komunuec
TBO
JacoB

HuddepenunpoBanue GyHKIHH 1BYX nepeMeHHbIX. [lomneii quddepennnan.
[Ipumenenne nonHoro nuddepenimana Kk npUuOIMHKEHHBIM BBIUYUCICHUSM.
KacarenpHast mI0CKOCTh M HOPMaJIh K MOBEPXHOCTU. DKCTPEMYMBbI (DYHKIIUN
HECKOJIbKUX MepeMEHHbIX. OThICKAaHUE HauOOIbIINX U HAUMEHBIINX 3HaYEHUH

GbyHKIMH.

11

@OYHKIMU KOMILJIEKCHOTO NEPEMEHHOT0. DJIeMEHTapHbIE aHATUTUYECKUE
¢byukuun. uddepenunpyemocts. Yenosus Kommu-Prumana. MHTerpupoBanue
110 KOMIUIEKCHOMY apryMmeHTy. Teopema Komm. MaTerpanshas gopmyna Komm.

10

CkansipHoe u BektopHoe noJst. [loBepxHocTu u nuHum ypoHs. [Ipon3Boanas mo
HanpasiieHuto. ['paanenT GyHKIMM U ero cBoiicTBa. CBs3b rpaJueHTa C
ITOBEPXHOCTSIMU U JIMHUSIMU YPOBHs. IIoHSATHE O TOTOKE BEKTOPHOTO MOJIS.

12

OcHOBHBIE  KJIacChl ~ ypaBHEHUH, MHTETPUPYEMBIX B  KBajapaTypax: ¢
pa3IensOMUMHUCS IIEPEMEHHBIMH, OJHOPOHbIE nu JIMHEWHBIE.
Huddepenunanbible  ypaBHEHHS, JIONMYCKAIOL[UME TOHIKEHHE TMOpsaKa.
Jluneiituble  ofgHOpoaHBble AuddepeHnmanbHble  ypaBHeHHs.  JIMHelHbIe
HEOJHOPOAHbIE  Au(depeHInanbHble  ypaBHEHUS C  NPaBOM  YacThIO
CHElMaJpbHOTO BHJAa. MeToa BapHalMM NMPOMU3BOJIBHBIX MOCTOSHHBIX. Pemrenus
HOPMaJIbHBIX cHCTeM AU PepeHIInaNbHbIX YPAaBHEHUI METOJIOM MCKIIIOUECHHUS.

13

Boruncnenue qBOMHBIX U TPOWHBIX UHTErpajioB. ['eomeTpudeckue U puznyeckue
NPUJIOKEHUSI JBOMHOTO M TPOWHOTO UWHTErpajioB. KpuBOJIUHENHBIE W
MOBEPXHOCTHbIE MHTErpaibl. HaxoxaeHue QyHKIuU IBYX MEpEeMEHHBIX MO €€
nojaHoMy auddepeHnuany

14

UucnoBele U (yHKUIMOHANBHBIE psabl. [IpuMeHeHHe CTeNeHHbIX pSIOB B
MPUOTMKEHHBIX BBIYHCIICHUSX: BBIUKCJICHHE 3HaYeHUN GbyHKUIMIH,
onpeaeNEHHBIX HHTEPAJIOB, pelieHne AudQepeHnalbHbIX YPaBHEHHH.

15

Panpr  @yppe 10  TPUTOHOMETPUYECKHUM cuctreMaM. @opMmyinbl A
koabdunmentoB psaa. Paznoxenue (QyHKIuN B TPUTOHOMETPUUYECKUE PSJIBI
Oypre. Psang Dyppbe it 4€THBIX M HEYETHBIX (PyHKIHH. DopmyaIupoBKa
JOCTAaTOYHBIX YCJIOBUH CXOIUMOCTH psnoB Dypre. Psag Dypwe mis GpyHKImu ¢
JMOO0BIM MEPUOJOM. YCJIOBHE IMOTOYEUHOM CXOJIUMOCTH MU CXOJUMOCTH «B
cpennem». [Ipumenenue TpuroHomerpuueckux psaaoB Oypbe B npuOIMKEHHBIX
BbluMCeHUsAX. [loHATHE O MpPaKTUYECKOM rapMOHHUYECKOM aHanuie. MHTerpan
Dypee.

16

OcHoBHble moHsATUS Teopun TrpadoB. JepeBbsa. Jlec. bunapHbie nepeBbs.
CeszHocth Tpada: MaTpUUHBIA M CTPOYHBIA CHOCOOBI 3amaHus rpada.
HekoTopsie 3anaun Teopun rpados.

17

CratucTuyeckoe ONpeAeieHUs BEPOATHOCTH COOBITUS. 3aKOH YCTOMYMBOCTH
OTHOCHUTENIbHBIX 4YacToT. ['eomeTpuueckue BEpOSTHOCTU. AnreOpa COOBITHH.
Komb6unatopuka. @opmynsl Jlannaca u [lyaccona.

18

OcHOBHBIE IOHATHS U METOBI MATEMATUUECKON CTaTUCTUKN
Kpurepun cornacus [Iupcona, Konmoroposa, CteronenTa, @umepa. [lpumepsl.

19

Cratuctudeckas 00pabOTKa HIKCIIEPUMEHTAIBHBIX TAHHBIX

[lonsitue o (QyHKIMOHAIBHOM W KOPPENSLUOHHONW 3aBUCUMOCTH MEXAY
BEIMYMHAMH. KOppensMOHHBIM aHaiu3 CBSA3M MEXKAY KaueCTBEHHBIMH M
KOJIMYECTBEHHbIMU  Tpu3Hakamu.  Kosddunumentsl  nuHeHON — mapHOH
Koppensiuuu U Koppensumn  paHroB  Crnupmena. Henapamerpuueckas
cTaTHUcTUKA. PerpeccuonHbni aHamu3. OlleHKa napaMeTpoB  YpaBHEHUU
JIMHEWHOU U HEJIMHEMHOW ITAPHOM pErpecCuy METOI0M HAUMEHBIINX KBAIPaTOB.
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5. YueOHO-MeTOANYECKOe o0ecrieYeHHe CAMOCTOSITeIbHOI padoThbl 00y4aroIuXCs
10 THCHMUILIHHE

VYyebHo-mMeroauueckue pazpabotku umerorcss B Haywnoit 6ubmuoreke ®PI'BOY BO HOxHO-
VYpansckuii AY:

1. Tumnosele pacuersl no Teme «OmnpenenuTeny, MaTpulbl, CUCTEMbl JHHEWHBIX YpaBHEHUH.
Bekropnas anreOpa. AHanUTHYECKass TEOMETPHUS» I CaMOCTOSITENIBHOW pabOThl CTYACHTOB
[DnexTponnsbiit pecype] / coct.: I'.A. Jlapuonona [u ap.]; UI'AA. — Yensbunck: UI'AA, 2013. - 51
¢. — Pexxum mocryma: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2. TumoBble pacyeThl MO TemMe «BBeleHHe B MaTEMaTHYCCKHN aHANM3 (PYHKIMH OIHOM
JEUCTBUTEILHON MEPEMEHHON» ISl CAMOCTOSITEILHOM PabOThI CTY/IEHTOB [ DIEKTPOHHBIN pecypc]:
Metoa. ykazanus / cocT.. O.E. Akymuu [u ap.]; UTAA. — 2-¢ uzn, nepepad. — Yenssonack: UTAA,
2013. — 72 ¢. — Pesxum mocryma: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3. TumoBoit pacuer mo Teme «JluddepennuansHoe wucuuciaeHue (QYHKIMH OJHOMU
JNEHCTBUTEILHON TMEPEMEHHOW M €ro MPWIOKEHHUS» ISl CaMOCTOSTEILHON pabOThl CTYICHTOB
[DnexTpoHHBINA pecypc]: [T caMOCTOSATEIBHOM PabOTHl CTYACHTOB OYHBIX (DaKyJIbTETOB| / COCT.:
C.B. baxenoBa, MN.C. Crabymur, M.B. ®ummmnmnona; xHo-Ypansckuii ['AY, WucTuTyT
arpourkenepun. — Yensaounck: MOxHo-Ypansckuii T'AY, 2017.-70 c.—Pexum mpocrymna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

4. TumnoBsle pacyeThl o TeMe «HTerpaabHOe ucuuciacHue GYHKIUA OQHON TEHCTBHTEIBHOM
nepeMeHHo» [DnekTpoHHbIN pecype] / coct.: I'.A. Jlapuonosa, C.B. baxenosa; UI'AA. — 2-¢ usn,
nepepad. — YenssOmHCK: Ur'AA, 2012. -32 c. — Pexxum JIOCTYyTIA!
http://192.168.0.1:8080/localdocs/vmat/17.pdf

5. Tunosslie pacuetsl 1o TeMe «MHTerpanbHoe ncurcaeHne GyHKIUU OTHONW AeHCTBUTEIBLHON
MIEPEMEHHON) TSl CaMOCTOATEIbHON pabOThl CTYACHTOB [DJIEKTPOHHBIN pecypc|: MEeTOA. yKa3aHus
/ coct.: O.E. Axynuu, M.H. Apxunosa; FOxuo-Ypansckuii ['AY, UHCTUTYT arpouH:KeHEpPUH. —
YenstOUHCK: FOxHO0-Ypanbckuii T'AY, 2016. - 82 c. — Pexxum JOCTYyTIA:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

6. TunoBble pacyersl mo Teme «JluddepeHnuanbHble ypaBHEHHS» ISl CaMOCTOSTENbHOM
paboThl CTYACHTOB [DJEKTPOHHBIN pecypc|: Meroauueckue ykazanus / cocT. I.A. JlapuoHoBa;
HOxHo-Ypansckuit 'AY, Wuctutyr arpounkeHepuu. —Yensabunck: HOxHo-Ypanbckuii T'AY,
2015. — 55 ¢. — Pexxum nocryna: http://192.168.0.1:8080/localdocs/vmat/23.pdf

7. Tunosble pacueTsl Mo TemMe «DYHKINUU OBYX MEPEMEHHBIX» JJISl CAaMOCTOSTENFHON paboThI
CTYI€HTOB  [DIEKTpPOHHBI  pecypc]: [II8  MHKEHEPHO-TEXHUYECKUX, SKOHOMHYECKHX,
MeJarornyecKux HampaBleHUi OakamaBpuata u crneuuanurera] / coct.: I.A. Jlapuonosa [u np.];
UT'AA.—2-e wu3n, nmepepal. —Yensabunck: UIAA, 2013.-74 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

8. TumoBble pacdyerbl Mo Teme «Psaap» UIsI  caMOCTOSTENbHOM pabOTBl  CTYACHTOB
[DnexTpoHHBIN pecypc]: MeTonuueckue ykazanusi / coct.: O.E. Axynuu, M.B. Bynrakosa, C.A.
Ckpunika; UTAA. — 2-e uzn., mepepad. — YensOunck: UYTAA, 2014.—-70 c.—Pexum poctyna:
http://192.168.0.1:8080/localdocs/vmat/20.pdf
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9. TumoBoii pacuer mo Teme «Teopus BEpOSTHOCTENH» Ui CaMOCTOSITENBHOM paboThI
CTYIACHTOB [DJEKTpOHHBIA pecypc]: mMeTomudeckue ykazaHus / coct.. I.A. Jlapuonoma [u 1p.];
UI'AA. — YensOuHCK: Ur'AA, 2015.-108 c. — Pexxum JIOCTYyTA!
http://192.168.0.1:8080/localdocs/vmat/15.pdf

10. TunoBbIe pacyeTsl 1o TeMe «MaremaTuyeckas CTaTUCTHKA JUIsl CAMOCTOSITEIbHON paboThI
CTYICHTOB [DnekTpoHHbIH pecypc] / coct.: I A. Jlapuonosa [u np.]; UC'AA. — 2-¢ uzx, nepepad. —
YensOuHCK: Ur'AA, 2012.-73 c. — Pexxum JOCTyTA!
http://192.168.0.1:8080/localdocs/vmat/16.pdf

6. D oHJ 01LIEHOYHBIX CpeacTB AJisi MPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTrecranumn oﬁyqamumxcsn
mo JIMCHUIIJIMHE

Jlig ycTaHOBJIEHHSI COOTBETCTBHS YPOBHS MOATOTOBKHM oOyuaromuxcs TpedoBanusm ®I'OC
BO, pa3zpaboran poH/ OLIEHOYHBIX CPEACTB Ui TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPOBEIECHUS
MPOMEKYTOYHOM aTTecTanuy oOydarommxcs 1o aucuuruinHe. DOHI OICHOYHBIX CPEJCTB
npenctanieH B [Ipunoxenun Ne 1.

7. OcHOBHasi M JONOJTHUTEIbHASA y4eOHAasl JUTepaTypa, HeoOXxoAuMasi 1J1s1 OCBOEHHS
AUCHUTITUHBI

OcHoBHasi ¥ JONOJHUTENbHAs yueOHas nuteparypa umeercss B Hayunoil O6ubnmnoreke u
ANEKTPOHHOU HHPOpMannoHHO-00pazoBarensHOM cpeae DI'BOY BO I0xHO-Ypansckmii [AY.

OcHoBHas1 JuTEeparypa

1. Anexcanmpos I1.C. Kypc aHaiuTrueckoit reoMeTpun 1 JTUHEHHOU anreOpbl
[DnexTponnblii pecypc]: yaeonuk. — CII6: Jlans, 2009. — 512 c. — Pexxum gocrymna:
http://e.lanbook.com/books/element.php?pll_id=493

2. Amnapuna JI.B. UucnoBele 1 pyHKIIMOHAIBHBIC PSAABI [ DJIEKTPOHHBIN pecypc]: yueOHOe
nocobue. — CII6: Jlanp, 2012. — 156 c. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=3798

3. AcanoB M.O. JluckperHas maTemMaTHKa: rpadbl, MATPOUIBI, AJITOPUTMBI [ DIIEKTPOHHBIN
pecypc]: yuebnoe nmocooue / M.O. Acanos, B.A. bapanckuii, B.B. Pacun. — CII6: Jlans, 2010. —
363 c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll_id=536.

4, bepman I'.H. PemeOHuK K COOpPHHMKY 3a7ad 1O Kypcy MaTE€MaTHYeCKOro aHajau3a
[DnexkTpoHHbIN pecypc]: yuebHoe mocobue. — CII6: Jlawp, 2011.-608 c. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=674.

5. bepmant A.®. Kpatkuii Kypc MareMaTH4ecKoro aHanu3a [DIEeKTPOHHBIM pecypc]:
yuebHoe mocobue / A.®. bepmanr, U.I'. Apamanosuu. — CII6: Jlans, 2010. - 736 c.— Pexum
nocrymna: http://e.lanbook.com/books/element.php?pll_id=2660.

6. Bonkxos FO.B. Ilpaktuueckue 3anatus no ainredpe. KomrmiekcHble yncia, MHOTOYJICHBI
[DnexTponHBIH pecypc]: yueOHOoe nmocodue / FO.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3siHueHko [u
ap.]. — CII6: Jlans, 2014. — 192 c. — Pexxum moctyma:
http://e.lanbook.com/books/element.php?pll_id=51935.

7. Hopodeer C.H. Bricias marematuka [InextponHsiit pecypc] / C.H. Jopodees.

Mocksa: Mup u obpazoBanue, 2011. — 591 c. — Pexxum nocryma:
http://biblioclub.ru/index.php?page=book&id=102357.

JdonmosHuTeIbHAA:

1. babuueBa W.B. J[luckpernas wmatemaruka. KoHTpojupyromue wmarepuaibl K
TECTHUPOBAHUIO [DNEKTPOHHBIN pecypc]: yuebnoe nmocobdue. — CII6: Jlanp, 2013. — 160 c. — Pexxum
nocryna: http://e.lanbook.com/books/element.php?pll_id=30193.
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2. Bnosun A.}O. CripaBouYHUK MO0 MaTeMaTuke Jjsi OakalaBpoB [DJIEKTPOHHBIN pecypc:
yuebHoe mocobue / A.JO. Baosun, H.JI. Boponnosa, JI.A. 3onkuna [u ap.]. — CII6: Jlans, 2014.
80 c. — Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=51722.

3. Kombuto B.W. Kypc nuckperHoli MaTeMaTHKU [ DNEKTPOHHBIN pecypc]: yueOHoe
noco6ue. — CII6: Jlans, 2011. — 207 c. — Pexxum poctyna:
http://e.lanbook.com/books/element.php?pll_id=1798.

4. Jlucuukun B.T. MaTtemaTuka B 3aa4ax ¢ peuieHUsIMH [ DIEKTPOHHBIN pecypc|: yueOHoe
nocobue / B.T. Jlucuukun, N.JI. Comoseitunk. — CI16: Jlanp, 2012. — 464 c. — Pexum pocryma:
http://e.lanbook.com/books/element.php?pll_id=2785.

5. Mapon U.A. luddepennumanbHoe U UHTETPAIbHOE UCYUCICHUE B TIPUMEpPaxX U 3a/1avax.
OYHKIIMU OJHOW TEepeMEeHHOU [DNeKTpOoHHBIN pecypc]: yuebHoe mocobue. — CI16: Jlans, 2008. —
400 c. — Pexxum mocryma: http://e.lanbook.com/books/element.php?pll_id=254.

6. Munocues B.b. (mox pen.) Kypc MaremMaTuky Ui TEXHUYECKHX BBICHIMX YUEOHBIX
3aBeneHuil. Yactp 1. Anamutnueckas reomerpus. [Ipeaenst u psiipl. OyHKIMM U TPOU3BOJHBIE.
Jluneiinas u BeKTOpHas anredpa [IIeKTpoHHBIN pecypc]: yuebHoe nocodue / B.b. Munocues (non
pen.), E.A. Ilymkape (mox pen.), B.I'. 3yokoB [u np.]. — CII6: Jlans, 2013. — 543 c.— Pexum
noctyma: http://e.lanbook.com/books/element.php?pll_id=30424.

7. Munocues B.b. (nmon pen.) Kypc MaremaTuku Ui TEXHHMYECKHX BBICHIMX Y4E€OHBIX
3aBefeHud. Yacte 2. OyHKIMM HECKOJIBKMX IepeMeHHbIX. VIHTerpanbHOe ucumcienue. Teopus
noJist [DnekTpoHHbIN pecypce]: yueOHoe nocobue / B.b. Munocues (nox pen.), E.A. [lymkaps (oa
pen.), B.A. JlaxoBckwii [u gp.]. —CII6:  Jlams, 2013.—429c.—Pexum  gocryma:
http://e.lanbook.com/books/element.php?pll_id=30425.

8. Munocues B.B. (mox pen.) Kypc maremMartwku Uisi TEXHUYECKHX BBICIIHX YYEOHBIX
3aBeneHuit. Yacte 3. Jluddepennuanpabie ypaBHEHUS. YPaBHEHUS MaTeMaTHUECKOW (DH3UKH.
Teopus onrtummzaiuu [DIeKTpOHHBIN pecype]: yuebnoe mocodue / B.b. Munocuer (mox pen.),
E.A. Tlymxkaps (mox pen.), H.A. bepkos [u ap.]. — CII6: Jlans, 2013. — 514 c. — Pexxum nocryma:
http://e.lanbook.com/books/element.php?pll_id=30426.

9. Harancon W.II. Kpatkwuii Kypc BbICIIEH MaTeMaTuKu [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue. — CII6: Jlans, 2009. — 728 c. — Pexxum poctyma:
http://e.lanbook.com/books/element.php?pll_id=283.

10. IIpomkun C.C. MaTemaTuka i pemeHus GU3HIecKuX 3a1a4 [ IIeKTpOHHBINA pecypc]:
y4ueOHOe nocobue. — CII6: Jlanp, 2014. — 384 c. — Pexum JIOCTYyTIA:
http://e.lanbook.com/books/element.php?pll_id=53688.

Ilepuonuyeckue u3aaHus:
«Hayxka u xxu3nby, «TexHuka — Mosoaexkn», «KBanT.

8. Pecypchl uH(pOpMaIMOHHO-TEJIEKOMMYHHMKAIMOHHOM ceTH « UHTEpHET,
Heo0X0oAMMBbIe JI1 OCBOCHHSI JUCHUIIIMHBI

1. EauHoe okHO AocTyna K yueOHO-MeToIn4eckuM pa3padotkam https://toypray.pd
2. OBC «Jlanby http://e.lanbook.com/
3. YuuBepcuretckas oudmnorexka ONLINEhttp://biblioclub.ru

9. MeToauveckne yKa3aHus A 00YyYAKOIIUXCS 10 OCBOCHHUIO JUCHUIIMHBI

Y4eOHO-MeToAMueCKrue pa3paboTku uMeroTcss B HaydHoit OMOMMOTEKE W 3IEKTPOHHOM
nHpopmannoHHO-00pazoBatensHoi cpene PI'BOY BO IOxuo-Ypansckuii [AY:

1. Tunoskie pacCyCThI IO TEMC «OHpel[eJ'IPITeJ'IPI, MaTpulbl, CUCTCMbIL JIMHEWHBIX ypaBHeHPIfI.
BCKTOpHaH aJlrera. Amnanutudeckas r COMCTpHUA» JId CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB

20


http://e.lanbook.com/books/element.php?pl1_id=51722
http://e.lanbook.com/books/element.php?pl1_id=1798
http://e.lanbook.com/books/element.php?pl1_id=2785
http://e.lanbook.com/books/element.php?pl1_id=254
http://e.lanbook.com/books/element.php?pl1_id=30424
http://e.lanbook.com/books/element.php?pl1_id=30425
http://e.lanbook.com/books/element.php?pl1_id=30426
http://e.lanbook.com/books/element.php?pl1_id=283
http://e.lanbook.com/books/element.php?pl1_id=53688
http://biblioclub.ru/

[DnextponHsbIil pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UTAA. — Yensounck: UT'AA, 2013. — 51
¢. — Pexxum mocryma: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2.TumoBeie pacueThl O Teme «BBeneHue B MareMaTWyecKuid aHann3 (PyHKIUU OIJHOUN
JNCHCTBUTEIBLHOMN IMIEPEMEHHON» ISl CAaMOCTOSATEILHON PaObOThI CTYICHTOB [DIEKTPOHHBIN pecypc]:
Meroa. ykazauus / coct.: O.E. Akynuu [u np.]; UTAA. — 2-e usn, nepepad. — Uensounck: UT'AA,
2013. — 72 ¢. — Pexxum mocryma: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3.TunoBoit pacuer mno Teme «/IudpdepennmansHoe wucuucaeHne GYHKIUUA OJHOMN
JNCUCTBUTEIILHON TIEPEMEHHOW W €ro MPWIOKEHHSD Il CaMOCTOSATEIBHOW padOThI CTYACHTOB
[DmeKkTpoHHBIN pecypc]: [UIsi caMOCTOsITeNbHOM PabOThl CTYJICHTOB OYHBIX (PaKyJbTETOB] / COCT.:
C.B. baxenoBa, U.C. Crabymur, M.B. Owmnmnosa; Oxno-Ypamsckuii ['AY, HWacTuTyT
arpourxenepuu. — Yensaounck:  FOxno-Ypansckmit T'AY, 2017.-70 c.—Pexum nocryna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

4. TunoBele pacuetsl 1O Teme «VHTerpaspHOe HCYHCIEHHE (DYHKIUU  OJHOU
JIEHCTBUTEIILHOM TTepeMeHHO» [ DnmeKTpoHHBIN pecypc] / coct.: I A. Jlapuonosa, C.B. baxxeHoBa;
UT'AA.—2-e wm3nx, mepepab. —Yemssomack: UYITAA, 2012.-32 c.—Pexum  pmocryma:
http://192.168.0.1:8080/localdocs/vmat/17.pdf

5. TunoBele pacuersl 1o Teme «VHTerpambHOoe ucuuciaeHHE (QYHKIUM  OJHOM
JEHCTBUTEIILHOM TTIEPEMEHHOI» 1T CAaMOCTOSTEIIBHON pabOThI CTYICHTOB [ DJIEKTPOHHBIN pecypc]:
Meroa. ykazanust / coct.. O.E. Axynuu, M.H. Apxunosa; IOxuo-Ypansckuii I'AY, Uncturyr
arpoumkernepun. — YensaOunck: IOxHO-Ypansckuii T['AY, 2016.—-82 c¢.—Pexum mocryma:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

6.TumoBsie pacyeTsl Mo Teme «J/InddepeHmanbHbIe YpaBHEHHS» IS CaAMOCTOSTEIILHOM
paboTHl CTYAEHTOB [DJEKTPOHHBIM pecypc]: MeTromuyeckue ykaszanusi / cocT. I.A. JlapnoHoBa;
IOxHO-Ypansckuii I'AY, Huctutyr arpounkenepuu. — Yensounck: FOxHo-Ypansckuii ['AY,
2015. — 55 ¢. — Pesxum mocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

7.TunoBsie pacueTsl 1o TeMe «DYHKIUU ABYX MEPEMEHHBIX» JUIsl CAMOCTOSTEIbHON paboOThI
CTYIEHTOB  [DNEKTpOHHBIM  pecypc]: [M19  UHKEHEPHO-TEXHUYECKUX, HAKOHOMHUYECKHX,
MearOTHYECKUX HaIMpaBlIeHWH OakanaBpuarta u cnenuanuteta) / coct.: I.A. Jlapuonona [u ap.];
Ur'AA.—-2-¢ wm3n, mepepad. —Yensounck: UIAA, 2013.-74 c.—Pexum  pgocryna:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

8.TumoBsie pacueTsl N0 TeMme «Psaapl» U1 caMOCTOSITENbHOM paboOThl CTYACHTOB
[DnexTpoHHBIN pecypc]: meToanueckue ykaszanus / coct.: O.E. Axkynmuu, M.B. Bynrakosa, C.A.
Ckpunka; UI'AA. —2-¢ u3a., nepepad. — YUemsounck: YI'AA, 2014.—-70 c.—Pexum pocryma:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

9.TunoBoii pacuer 1o Teme «Teopust BEpOSTHOCTEH» IJII CaMOCTOATEIBLHOH padOTHI
CTYJICHTOB [DIEKTpOHHBIM pecypc]: Meromuveckue ykazaHus / coct.. I.A. JlapuonoBa [u 1p.];
YTI'AA. — YensaOuncCK: UTr'AA, 2015. - 108 c. — Pexxum JOCTyIHa:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

10.TunoBbie pacueTsl Mo Teme «MareMaTudeckass CTaTUCTUKa» Ui CaMOCTOSATEIbHOU
paboThl CTYyIEeHTOB [DnekTpoHHBIN pecypc] / coct.: I A. Jlapuonosa [u ap.]; UT'AA. — 2-e u3sn,
niepepad. — YenssOuHCK: UT'AA, 2012.-73 c. — Pexum JOCTyna:
http://192.168.0.1:8080/localdocs/vmat/16.pdf

10. UndopmannoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble TP OCYLIECTBJICHHH 00pa30BaTE/ILHOIO
npounecca no JMCHUIVINHE, BKJIYas MepedyeHb POrPaMMHOro odecnedeHns u
HH(POPMAIHOHHBIX CIPABOYHBIX CHCTEM,

B Hayunoii 6uGnuoreke ¢ TepMHHAIbHBIX CTaHLUMN MpPEAOCTaBISETCS JOCTYN K 0Oa3am
JTAHHBIX:

- Koncynprantllntoc (cpaBo4Hble TPaBOBbIE CUCTEMBI);

- TexakcnepT (nH(popManMoOHHO-cripaBoyHas cucrema 'OCToB);
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- «CenbX03TeXHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHASI CUCTEMA).

[Mporpammuoe obecneyenue: APMWinMachine, Kompas, AutoCad, Msc.Software, 1C
Bbyxranrepus, MarketingAnalytic

11. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAMMasi 1JIs1 OCYILIeCTBJIEeHNsI 00Pa30BaTeJIbLHOI0
npoiecca no JMCUMIINHE

Hepeqeﬂb y‘leﬁHbIX ﬂaﬁopaTopm”/i, KOMIIbIOTEPHBIX KJIaCCOB Ka(l)e}lpbl MaTeMaTuUKH

1. Vuebnas ayauropwsi Ui MPOBEICHUS 3aHSATUH JIEKIIMOHHOTO W CEMHHAPCKOTO THIIOB,

IPYNIOBBIX U WHAMBUIAYAJIbHBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISI U IPOMEKYTOYHOU
arrectaruu Ne 405.

2. YueOHas aymuTOpHUs /s TPOBENEHHS 3aHATUH CEMHHAapCKOTO THIIA, TPYNIOBBIX U

UHAUBUAYAJIbHBIX KOHCYHLTaHHﬁ, TCKYIICTO KOHTPOJA U HpOMe)KYTO‘-IHOI\/’I arrecranuu Ne
431.

3. TMomemeHus st caMOCTOSTEILHOM paboThI ay . Ne 303.

12. UuHOBauMOHHbIE 00pa30BaTeJbHbIE TEXHOJIOTUH

Bun zangaTus
Jlexun JI3 I13/C3
Dopmbl pabOTHI
Ananus KOHKPETHBIX + ) +/-
CUTYyalui
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IMPUJIOKEHUE Ne 1

®OH/I OHUEHOYHbBIX CPEACTB
TEKYLIET0 KOHTPOJISA U MPOMEKYTOUYHOU aTTeCTANU
o nucuuruinae B1.65.07 MaTteMaTHKa

Hanpasnenue noarorosku 23.03.02 HazeMHble TPAHCIOPTHO-TEXHOJIOTHYECKHE KOMILJIEKChI
[Ipoduns Cenbckoxo3siiicTBeHHbIe MalIMHbI U 000py10BaHue

YpoBeHb BhICIIEr0 00pa3oBaHus — 0aKajJaBpHuaT (aKaaeMHuYecKHii)
Kpanmudukamnus - 6akaaaBp

®opma 00ydeHUs - OYHASA

YenaOuHCK
2016

23



N -

COJIEPKAHHUE

Komnerenmuu ¢ ykazanuem stana(oB) ux ¢popmupoBanus B mporecce ocsoenus OITOIT
[Toxa3zaTenu, KpUTEPHUH U IIKaJIa OLICHUBAHUS CHOPMUPOBAHHOCTH KOMIIETECHIHI. . . ... ...
TunoBble KOHTPOJIbHBIE 33JaHUA U (WIM) MHBIE MaTepUasbl, HEOOXOAUMBIE Ul OLEHKU
3HAHWM, YMEHUW, HABBHIKOB W (WJIM) OMNbITA JAEATEIbHOCTH, XapaKTEpU3YIOUIUX 3Tar(bl)
dbopmMupoBaHHS KOMITETEHIUH B npouecce OCBOCHUS

Metouueckie Marepuanbl, ONPEAESIONIMEe NPOLEAYphl OLIEHWBAHUSA 3HAHWM, YMEHHH,
HaBbIKOB M (WJIM) OMbITa JEATEIBHOCTH, XapakTepusyroumux dTan(sl) (HOpMHUPOBAHUS
KOMITETCHITMM . ... vttt ettt et et e et

4.1.  OueHouHbIE CPEJICTBA AJISl IPOBEACHUSI TEKYILIETO KOHTPOJIA YCIIEBAEMOCTH. ... . ..

4.1.1. VYCTHBIA OTBET HA TPAKTUUCCKOM BAHITHH. . ...t uvennreenneennneenneenneennneenneennneans

4.2.  Tlporemypsl U OLIEHOYHBIC CPEJICTBA IS IPOBEACHUS MPOMEKYTOTHOM
aTTecTalu
4.2.1. 3auer
.22, DKBAMEH. ...ttt ettt e et e e e e e e e e
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1. KoMmnerenuuu ¢ YKa3aHueM 3Tana ux (l)OpMI/IPOBaHI/Iﬂ B IIpoiecce 0OCBOCHUSA

onon

KomrmereHuu mo ganHo# qucrurumne GopMHupYyrOTCs Ha 6a30BOM dTare.

KonTponupyemsbie KonTponupyembie pe3yinbTaTel 00y4eHHS 10 TUCIHUIIIHHE
pe3yIbTaThI 3HAHUS YMCHHS HaBBIKU
ocoenus OIIOII
(KOMIETEHLIUN)

OIIK-4 OO6yuaromuiics OOGyuatomuiicst jomxeH | OOydaromuiics
CTIIOCOOHOCTh JOJDKEH 3HATh: YMETh. UCIIOJIb30BATh TOJDKEH BJIAJICTh:
MCIIOJH30BAaTh OCHOBHBIC TIOHSTHS H MaTeMaTHYECKUN HaBBIKaMU
3aKOHBI M METOJBI | METOJBI MAaTEMaTHKH, | amnmapat Uit oOpabOTKH | MCIIOI30BaHHUS
MaTeMaTHKH, KOTOPBIE HEOOXOIUMBI TEXHUYECKOH U MaTEeMaTHIECKOTO
€CTECTBCHHBIX, TUIst MIPUMEHEHHS IKOHOMHUYECKOH ammapara TUTS
Tr'yMaHUTapHBIX U | 3aKOHOB UHPOpPMALIMY B aHAIIW3a | pa3paboTKh
HKOHOMHUYECKUX HAYK | €CTECTBEHHOHAYYHBIX JAHHBIX, CBSI3aHHBIX C | MaTEMaTHYECKHX
pu PEIICHUH | JUCIIHATIINH B | HCIOJIb30BAaHWEM MAIllUH | MOJIEJIEH  IPOIECCOB
npodecCHOHANBHBIX | TPO(hEeCCHOHATTEHON Y HAJIOKHOCTHIO CHCTEM | M SIBIICHUH, PEIICHUS
3a1a4 NEeATENBHOCTH (b1.5.07-Y.1) MIPAaKTUYECKUX 3a4a4

(b1.5.07-3.1) npodeccHOHATEHOU
JEeSITeTbHOCTH
(b1.5.07-H.1)
2. Tloka3zaTesiu, KPpUTEPHHU U IIKAJIA OLEHUBAHUS C(POPMUPOBAHHOCTH KOMITETEHIM A
[Tokazaren Kputepuu u mikana orieHUBaHusI pe3yabTaTOB O0YUYEHHS MO JUCIUILIINHE
Hu HenocraTounrsrit JlocraTounbrit Cpennuii ypoBeHb | Bricokmii
OLICHUBAHU | yPOBEHb (HE 3a4TECHO, | yPOBECHB (3auTeHoO, | (3aYTEHO, XOPOIIO) | YPOBEHb
a1 (3YH) | HeymoBIETBOPHUTEIBHO | YAOBJIETBOPUTEIHHO) (3aureHo,
) XOPOIIIO)
b1.b.07— | OGyuarommuiics He | Ob6yyvaronuiicss cimabo | OOy4varommiics ¢ | OOyvaronuiics ¢
3.1 3HaeT OCHOBHBIE | 3HAET OCHOBHBIEC | HE3HAUUTEIbHBIMU | TpeOyeMoi
MOHATHS M METOJbI | IOHATHUS M METOJBI | OIMOKaMu U | CTETICHBIO
MaTeMaTHKH, KOTOpbIE | MaTeMaTHKHU, KOTOPbIE | OTJCIbHBIMU MOJIHOTBI u
HE0OX0TUMBI JUI | HEOOXOIUMBI i | mpo0OenaMu  3HAET | TOYHOCTH  3HAET
MPUMEHEHHs] 3aKOHOB | IPUMEHEHHs] 3aKOHOB | OCHOBHBIE TOHATHS | OCHOBHBIE
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | H METO/JIbI | TOHSATHUS u
JTUCIUILTAH B | TUCIUILINH B | MaTeMaTUKH, METO/IbI
npodeccruoHanbHOI npodeccroHanbHOI KOTOpBIE MaTeMaTHKH,
JEeSITeNIbHOCTH JEeSITeIbHOCTH HEOOXOMUMBI Ui | KOTOPbIE
MPUMEHEHHUS HEOOXOIUMBI IS
3aKOHOB MIPUMEHEHHUS
€CTeCTBEHHOHAY4YH | 3aKOHOB
BIX JUCHUIUIMH B | €CTECTBEHHOHAYY
npodeccHoHalbHO | HBIX JTUCIUTUINH
i medarenpbHOCTH B
npodeccroHanbH
OH JEATEIIbHOCTH
b1.b.07- Oo6yuaromuiics He | OOyuatomuiics cnabo | OOyvaronuiics OO6yuaromuiics
V.1 yMEeT HCIHOJIB30BaTh | yMEET UCIOJIb30BaTh | yMEET yMeer
MaTeMaTHYeCKH MaTeMaTHYECKUN HCIOJIb30BATh HCIOJIb30BATh
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arnmapar IS | anmapar JUISL | MATEMATUYECKHUI MaTeMaTUYECKUI
00paboTku 00paboTku ammapar JUISL | anmapar TUIst
TEXHUYECKOU U | TEXHUYECKOU u | 00paboTKU 00paboTku
3KOHOMUYECKOUN SKOHOMUYECKOU TEXHUYECKOU U | TEXHUYECKOU U
uHpopMauu u | uHpopmManuu U | DKOHOMHUYECKOU HKOHOMMYECKOU
aHaJn3a JMAHHBIX, | aHaIu3a TAHHBIX, | HHQOpMaH U | ”HQOpMAITUK U
CBSI3aHHBIX C | CBS3aHHBIX C | aHanM3a  JaHHBIX, | aHATU3a JAHHBIX,
HCII0JIb30BAHUEM MCII0JIH30BaHUEM CBSI3aHHBIX C | CBSI3aHHBIX c
MaIuH U | MalllvH U | UCIIOJIH30BAHUEM HCI0JIb30BAHUEM
HaJIe)KHOCTBIO CUCTEM | HAJIEKHOCTBHIO CUCTEM | MallluH U | MaIIvH "
HaJIE)KHOCTHIO HaJEKHOCTBIO
CUCTEM CUCTEM
b1.5.07- | O0yu9arommiics He | OOyvaromuiics ciado | OOyuaromuiicss ¢ | OOy4Jaromuiics
H.1 BIIJICET HaBBIKAMU | BIIaJIe€T  HABBIKAMU | HEOOJBIIUMHU CBOOOJHO
WCTIOJIb30BAHUS HCITIOJIH30BaHUS 3aTPYAHCHUSIMU BIIAJICET
MaTeMaTH4eCKOro MaTeMaTU4eCcKOro BJIQJICCT HABBIKAMH | HABBIKAMH
anmnapara JUId | amnmnapara JUIS | UCIIOJIb30BaHUS HCII0JIb30BAHUS
pa3paboTku pa3paboTku MaTeMaTHUYeCKOTO0 | MaTeMaTHYeCKOT
MaTeMaTHIEeCKHIX MaTeMaTHYEeCKUX anmnapara Ul | O ammapaTta Jyis
MoJieNiel TPOIECCOB U | MOJeNel MpOoILeccoB U | pa3paboTKu pa3paboTku
SIBIICHUH, pEIICHUS | SBIICHUH,  PEHICHUS | MAaTeMAaTHIECKUX MaTeMaTHICCKHX
MPAaKTUYECKUX  3aJlay | MPaKTUYECKUX 3aJ1ay | MOJENei Moaeen
npodeccroHanbHOM npodeccruoHalbHON MIPOLIECCOB U | TIPOIIECCOB u
NesITeIbHOCTH NEeSITeNIbHOCTH SBJICHUHM, pELICHUs | SIBJICHUIA,
MPAKTHYECKUX pelieHus
3a1a4 MPAKTUYECKUX
npodeCCHOHAIBHO | 3a/1a4
i 1eqaTeabHOCTH npodeccroHalbH

Ol NeITebHOCTH

3. TumnoBble KOHTPOJIbHbIE 32]aHUA U (MJIM) HHbIE MaTepHaJIbl, He00X0IUMbIE JJIsI
OLIEHKHU 3HAHUI, YMEHNI U HABBIKOB M (MJIH) ONBITA 1eATEJILHOCTH,
XapakTepu3yommXx 3Tanbl GopMrUpoBaHHs KOMIIETEHIUI B Mpouecce 0CBOEHUs

o11011

TunoBbie KOHTPOJIbHBIE 3aJJaHUSI U MaTEPUAIIbI, HEOOXOAUMBIE JJIsl OIICHKH 3HAHUM, YMEHUN
Y HaBBIKOB, XapaKTEpHU3YIOIMUX 0a30BbIi 3Tan (GOpMUPOBAHUS KOMIIETECHIIMHI B MIPOLIECCE OCBOCHMUS
OIIOII, conepxkatcs B yaeOHO-METOAMUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.

1. Tunossle pacuyeTsl 1o TeMe «OmnpeaeanuTenu, MaTPULbl, CUCTEMbl TUHEHHBIX YpaBHEHUH.
BekropHass anreOpa. AHaTUTHUYECKAas TEOMETPHUS» ISl CaMOCTOSTENBHON pabOThl CTYIEHTOB
[DnexTponHsIil pecype] / coct.: I'.A. Jlapuonosa [u ap.]; UC'AA. — Yensbunck: UTI'AA, 2013. — 51
c. — Pexxum mocryna: http://192.168.0.1:8080/localdocs/vmat/30.pdf

2.TumoBeie pacueThl Mo Teme «BBeneHune B MaTeMaTHuecKWd aHamu3 (QYHKIUU OTHON
JeWCTBUTENILHON MEPEMEHHON» JJIi CaMOCTOSITENbHOM paboThl CTYICHTOB [DNIEKTpOHHBIN pecypc]:
Metoa. ykazaHus / coct.: O.E. Akynuu [u np.]; UT'AA. — 2-e uzn, nepepad. — Uensaounck: UT'AA,
2013. — 72 c. — Pexxum mocryna: http://192.168.0.1:8080/localdocs/vmat/18.pdf

3.TumoBoii pacueT TO TeMe

«IuddepenunanpHoe wucuucieHne GYHKIHA OJHOU

JEUCTBUTENFHOW TMEPEeMEHHOW W €ro MNPHIOKEHUS» I CaMOCTOSTEIbHOM pPabOThl CTYJEHTOB
[DneKTpoHHBIN pecypc]: [ caMOoCTOATENbHOM paboThl CTYJICHTOB OUYHBIX (PaKylIbTETOB] / COCT.:
C.B. baxenoBa, M.C. Crabymut, M.B. ®wmmnnosa; Oxuno-Ypansckuiit I'AY, HWuctuTyT
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arpourxenepuu. — Yensaounck:  FOxno-Ypansckuii T'AY, 2017.-70 c.—Pexum pocryna:
http://192.168.0.1:8080/localdocs/vmat/29.pdf

4. TunoBble pacuetsl 1o TemMe «MHTerpambHOe HcUHMCIeHHWE (DYHKIMHM — OIHOM
JNCHCTBUTEILHOM TIepeMeHHOM» [DaexTpoHHbli pecypc] / coct.: I'.A. Jlapuonosa, C.B. baxxeHoBa;
UT'AA. —2-¢ wm3a, mepepal. —Yemsaounck: UIAA, 2012.-32 c.—Pexum  pocryma:
http://192.168.0.1:8080/localdocs/vmat/17.pdf

5.TunoBeie pacuersl 1m0 Teme «MHTerpasbHOe ucuUucieHHe (QYHKIUH  OJHOMU
JCHCTBUTEILHOM MEPEMEHHOI» ISl CAMOCTOSATEILHOM PaOd0OThI CTYICHTOB [DJIESKTPOHHBIN pecypc]:
meton. ykazanus / coct.. O.E. Axymmu, M.H. Apxumnosa; IOxHo-Ypansckuit 'AY, Uuctutyr
arpourkeHepun. — Yensouack:  IOxuo-Ypansckuit ['AY, 2016.—82 c.—Pexum mocryna:
http://192.168.0.1:8080/localdocs/vmat/28.pdf

6.TumoBsie pacyetsl Mo Teme «JluddepeHmanbabie ypaBHEHUS» IS CAMOCTOSTEILHOM
paboThl CTYIEHTOB [DJEKTPOHHBIM pecypc]: Meronuyeckue ykaszanust / coct. I.A. JlapuoHoBa;
IOxHo-Ypanbckuit I'AY, Wuctutyr arpounkeHepuu. — YUensounck: HOxHo-Ypanbckuii T'AY,
2015. — 55 ¢. — Pesxum nmocryma: http://192.168.0.1:8080/localdocs/vmat/23.pdf

7. TunoBsie pacdeTsl 1o TeMe «DYHKIIUU BYX MEPEMEHHBIX» JIJIS CAMOCTOSITEILHOM pabOThI
CTYIEHTOB  [DJEKTpPOHHBIM  pecypc]: [  WMHKEHEPHO-TEXHUYECKUX, IKOHOMHYECKHX,
MearOTHYECKUX HaIMpaBlIeHW OakajaBpuarta u cneruanuteTal / coct.: I.A. Jlapnonona [u ap.];
UT'AA.—2-e wm3n, mepepabd. —Yemssomack: UYITAA, 2013.-74 c.—Pexum  jmocryma:
http://192.168.0.1:8080/localdocs/vmat/24.pdf

8.TunoBbie pacdyeTel TO TeMe «Psap» aIs caMOCTOSITEThHON paboTHl  CTYICHTOB
[DnexTponHbIil pecypc]: metoauueckne ykazanus / coct.. O.E. Axymnu, M.B. bynrakosa, C.A.
Ckpunka; UTAA. — 2-e u3n., mepepad. — Yemsiomack: UTAA, 2014. —-70 c.—Pexum nmocryma:
http://192.168.0.1:8080/localdocs/vmat/20.pdf

9.TunoBoii pacuer 1o Teme «Teopus BEpPOSATHOCTEH» ISl CAaMOCTOSTEIBLHOW pabOTHI
CTYJIEHTOB [DNEKTpOHHBIM pecypc]: Meromuveckue ykazaHusi / coct.. I.A. JlapuonoBa [u mp.];
YI'AA. — YenstOnHCK: Ur'AA, 2015. -108 c. — Pexxum JIOCTyTMa:
http://192.168.0.1:8080/localdocs/vmat/15.pdf

10.TunoBbie pacuersl Mo Teme «MaremMaTrudeckass CTaTUCTUKa» I CaMOCTOSATEIbHOU
paboThl CTyneHTOB [DnekTpoHHbIN pecypc] / coct.: I.A. Jlapuonora [u ap.]; UT'AA. — 2-e usn,
nepepad. — YenssOmHCK: Ur'AA, 2012.-73 c. — Pexxum JIOCTYyTIA!
http://192.168.0.1:8080/localdocs/vmat/16.pdf

Metonuueckre pa3padOTKH, YKa3aHHbIE B I1.3,HCIONB3YIOTCA MIPU  OCYIIECTBICHHUU
MHHOBAIIMOHHOI 00pa30BaTesIbHOM TEXHOJIOTUU B (hOpMe aHaIHM3a KOHKPETHBIX CUTyaluil (cM.m.12

PILD).

4. MeTtoauyecKue MaTepuasibl, onpeaesionme Npoueaypbl OleHMBAHUS 3HAHUI,
YMEHHUI, HABBIKOB M (MJIH) ONbITA 1eATEJbHOCTH, XaPAKTEPHU3YIOIIMX dTan(bl)
¢dopmMupoBaHus KOMIIETEHUUIA
B nanHOoM paznene MeToauYecKHEe MaTepuaibl, ONPENEINSIONIUNE MPOLEAYypbl OLICHUBaHUS
3HAHWM, YMEHUW, HABBIKOB, XapaKTEPHU3YIOIUX 0a30BBIA dTam (GOPMUPOBAHUS KOMIIETEHIIHI IO
qucuuImHe «MaTtemaTuka», MpUBEIECHb MPUMEHUTENBHO K KaKJIOMY W3 HCIOJIb3YEMbIX BHJIOB
TEKYIIIET0 KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTaI[ii 00yJarOIIuXCsl.

4.1. OueHo4HbIe CpeaCcTBA IJIs1 NPOBEACHUS TEKYIero KOHTPOJIsl yCIeBaeMOCTH
4.1.1. YcTHBI 0TBET HA MPAKTHYECKOM 3aHATHH

VYCTHBI OTBET Ha MPAKTUYECKOM 3aHSITHM MCIOJB3YETCS JUIsl OLICHKH KayecTBa OCBOEHUS
oOyJaromuMcsi OCHOBHOHM mpogdeccroHabHOM 00pa30BaTeIbHOM MpOrpaMmMbl MO  OTIEIBHBIM
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BOINIPOCAM M TeMaM JUCHUIUIMHEBL. Tembl u miaHel 3aHsaTuil (cMm. m.3 @OC) 3apanee cooOmaTCs
oOyuatormumcsi. OTBET OLIEHUBAETCS OIICHKOW «OTIIMYHOY, «XOPOIIIOY, «YAOBIECTBOPUTEIHHO» HIU

CHCYHOBJICTBOPHUTCIILHOY.

Kpurepun onenku otera (Tabi.) TOBOIATCS 0 CBEACHUS 0OyUYaIOMIMXCS B Hayaye 3aHATUH.
Ouenka 00bsBIIETCS 00YYaIOIIEMYCsl HETOCPEACTBEHHO IIOCIIE YCTHOTO OTBETA.

Ml kana

Kpurepun oneHuBanus

Onenka 5
(0oTAM4HO)

- 00y4aronTuics OJTHO YCBOMJ YIeOHBIM MaTepua;

- IPOSIBIISIET ~ HABBIKA  aHaiuu3a,  OOOOIICHUS,  KPUTUUYECKOTO
OCMBICIICHHSI W BOCHPHUATHS HWHPOPMAIMH, HABBIKK TPHUMCHCHUS
OCHOBHBIX MaT€MaTHUUYECKHX METOIOB;

- Marepuasl H3JO0KE€H TIPaMOTHO, B OIPEIACIECHHONW JIOTUYECKON
MO CIE0BATEILHOCTH, TOYHO HUCIIOJIB3YETCSI TEPMUHOJIOTHS;

- TI0OKa3aHO YMEHHE WLIIOCTPUPOBATh TEOPETUUYECKUE TTOJOKEHUS
KOHKPETHBIMU IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYaIlUU;

- IPOJEMOHCTPUPOBAHO YMEHUE PEIIaTh MPUKIIATHBIC 3a0a4H;

- IPOJAEMOHCTpUPOBaHa C(HOPMUPOBAHHOCTh U YCTOMUMBOCTh 3HAHU,
YMEHHUI U HAaBBIKOB;

- MOTYT OBITH JOTYIIEHBI OJIHA-IBE HETOYHOCTH TPH OCBEIICHUHU
BTOPOCTETICHHBIX BOTIPOCOB.

Onenka 4
(xoporro)

OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OIICHKY «5», HO TIPH
9TOM UMEET MECTO OJIH M3 HEJ0CTATKOB:

- B YCBOGHUHW Y4eOHOTO Marepuasa IOMyIIeHbl HeOOJIbIINe TPOOeIHI,
HE MCKa3MBIIIUE COJICPKAHNE OTBETA,

- B peIICHWH NPHUKIAAHBIX 3a1ad JOIMYyIICHbl HE3HAYUTEIIbHBIC
HETOYHOCTH.

Ouenka 3
(YZOBIETBOPUTEINBHO)

- HETOJIHO WJIM HEMOCJeI0BaTeIbHO PACKpPHITO CONEep)KaHue MarepHara,
HO TIOKa3aHO oOmiee MOHMMAaHHE BOIPOCAa U MPOJEMOHCTPUPOBAHBI
YMEHUS, OCTaTOYHbIE JIs JaJIbHEHIIIETO YCBOCHHS MaTepuaa;

- UMEJIUCh 3aTPYJHEHHs] WIM JONYHIeHbl OMIMOKA B ONpEAeNCHUU
HNOHSTHUM,  WCIOJNIb30BAaHUM  TEPMUHOJIOTUH, B  NPUMEHEHUU
MaTeMaTUYECKUX METOJIOB PeLICHHsI MPUKIIAJAHBIX 3a/1a4, UCTIPaBJICHHbIE
MI0CJI€ HECKOJIBKUX HABOJAIIUX BOIIPOCOB;

-IpU HEMOJHOM 3HAaHUU TEOPETHMUECKOro MaTepuana BbISBIICHA
HeocTaTouHas cOpMUPOBAHHOCTh YMEHHM U HAaBBIKOB, 00y4Yarouiics
HE MOXET [ePEHOCUTH 3HaHUS B HOBbIE TPOOJIEMHBIE CUTYAIIUU.

Ouenka 2
(HEeYIOBIIETBOPUTEIHHO)

- HC PaCKpPbITO OCHOBHOC COACPIKAHHUC yqe6H0r0 Marcpualia;

- 06Hapy>I<eHo HE3HaHHE WM HeNOHHMMaHue OoJbIIel uiau Haubojee
Ba)KHOM YacTH y‘IG6HOFO mMarepuajia,

- JOIYIICHBI OIIMOKU B OIIpCACICHNHA HOHHTHﬁ, IIpHU UCIIOJIb30BAHUH
TCPMUHOJIOTHH, B IIPHMCHCHHUM MATCMATHUYCCKHUX MCTOJAOB IIpH
pCHICHUN TPUKIAAHBIX 3a4a4, KOTOPbIC HEC HCIPABJIICHBI IIOCJIC
HECKOJIbKHUX HaBOJAIINX BOIIPOCOB;

- HC C(bOpMI/IpOBaHH KOMIICTCHIONH, OTCYTCTBYIOT COOTBCTCTBYIOIIIUC
3HAHUSA, YMCHUS U HABBIKH.

4.1.2. OT4yeT MO MHANBHAYAJILHOMY 3aJaHUIO (THIIOBOMY pacuery)

WupuBuayansHoe 3aiaHue (jajnee THIIOBOM pacdeT) HCIOJIb3YeTCsl JJIsl OLEHKH KauecTBa
OCBOEHMS OOYYalOUIMMCS OCHOBHOM NpodecCHOHaNbHONM 00pa30BaTENbHON MPOrpaMMBbl IO
OTJENbHBIM TeMaM JUCIUILIUHBL. BapuaHTt 3aqanus A KakJ0ro oOydaromierocs: onpeaensercs B
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COOTBETCTBUHU C TMOPSAKOBBIM HOMEpPOM B JKypHane rpymnmnbl. CojepikaHue 3aJaHUM THUIOBBIX
pacueToB IPUBOJUTCS B METOANYECKUX YKa3zaHusX (1. 3 @OC).
[Ipu u3ydeHnn TUCHUIUIMHBI «MaTeMaTuKay BBIIOIHSIOTCS CIIEYIOINE TUIIOBbIE PACUETHI:
1. Onpenenurenu. Matpuibl. CUCTEMbI TMHEWHBIX anreOpandeckux ypaBHeHuH (4-6 3amanmii).
2. Bekropnas anrebpa (3-4 3ananus).
3. Ananutudeckas reometpus (5-7 3aganuii).
4. BBeneHue B MaTeMaTHUYECKHH aHanu3 (QyHKIUW OTHOW JCHCTBHTENBHOUN NepeMeHHOU (4-
6 3amaHuii).
5. JuddepennmanbHoe ucuucieHne (QYHKIMH OJHON JEHCTBUTENBHON IMEPEeMEHHOW W ero
npunoxenus (6-8 3aganuii).
Heomnpenenennsiit unterpan (6-8 3aganuit).
Omnpenenennblii naTerpan (4-6 3amanuii).
Huddepennnanbaoe ncunciaeHne GyHKINH IBYX TIepeMEeHHBIX (3-4 3amanus).
Huddepennunansupie ypaBHeHus (5-8 3a1aHmii)
10 WNuTerpanbHoe ucunciaeHne pyHKIUU ABYX epeMeHHbIX (3-4 3aianus).
11. Psagpr (6-10 3amanmii).

©oo~N

PaboTa BemonHseTCS B OTACNBHOM TeTpaau (12-18 mucToB) B KIETOUKY.

TpeGoBaHwMsI TP BBITOJTHEHUN THIIOBOTO pacyeTa:

— YCJIOBHWE KaXJOH 3aJlaud BKJICHBACTCS B TETPaJb B IEUATHOM BHUJC WM MUIICTCS OT PYKH
paz00pPUHMBBIM ITOYEPKOM;

— TPHUBOJUTCS TIOJHOE W OOOCHOBAaHHOE peEIIeHHEe C HEOOXOAMMBIMH  TOSICHCHUSMH,
BBIYHCIICHUSMH U pacueTaMu;

— TIOCIIE PEIIeHUs 3aHChIBAETCS OTBET;

— TpaduvecKue MOCTPOSHUS BBITOIHIIOTCS KapaHIalloMm;

— TEKCT pelIeHHs] BCEX 3aa4 J0KEeH ObITh B TUCBbMEHHOM BUJIE;

— 171 OTMETOK M 3aMEYaHUi IpenoaaBartens A0KHbI ObITh OCTaBiIeHbI oS (3—4 cm).

TunoBoit pacyer cpaercs A0 YKa3aHHOTO IMIperojaBaTelieM Cpoka U IMpPUHUMAeTCs Ha
MPOBEPKY TOJIBKO B TOM CIIy4ae, €CJIM YIOBJICTBOpSET TpeboBaHmsIM K odopmieHuto. Paborta Hazg
OLIMOKaMU BBITOJIHIETCS B 3TOM e TeTpaau U CIAeTCs AJIsl HOBTOPHOM IPOBEPKH.

[IpenogaBaTenb MOKET HAa3HAYUTH MO CBOEMY YCMOTPEHMIO 3alllUTy THUIIOBOTO pacyera,
BBITIOJIHEHHOTO 00Y4aroIUMCSI.

Copep:xaHue TUIIOBOTO pacueTa U KPUTEPUU OLEHKU OTBETa (TalJl.) TOBOJSATCS 10 CBEICHUS
oOyuaroierocsi corjlacHo rpaduky BBIIIOJIHEHUS B Hadajie KaKJIOro cemectpa. THUIOBOM pacyer
OIICHUBAETCS IpErnoJaBaTesieM OLICHKOW «3auTE€HO», «HE 3aUTE€HO» U PE3yNlbTaT OObBSIBISETCA Ha
3aHSTHH.

4.2. llpoueaypbl U OLIEHOYHBbIE CPEACTBA IJISl IPOBEACHHUS MPOMEKYTOYHON aTTeCTAllUN

4.2.1. 3auer
3auer sBnseTcs (QOpPMOM OLEHKM KadecTBa OCBOGHHUS OOYYalOIIMMCA OCHOBHOM
npodeccrnoHalbHON 00pa3oBaTeNbHOM MPOrpaMMbl MO pasjaenaM AUcUUIUIHHBL. [lo pesynbraTtam
3aueTa 00yJaroneMycsl BEICTABIISIETCS OLIEHKA «3a4TEHO» WU «HE 3aYTCHO».
3aueT MPOBOIUTCS MO OKOHYAHUHM YTCHUS JICKIIMA U MPOBEACHUS MPAKTUUECKUX 3aHATHH.
3aueTHBIM SIBIISIETCS TMOCIEHEE 3aHATHE MO JUCIUILTUHE. 3a4eT MPUHUMAETCS MPernoaBaTeNIsaMu,
MPOBOJMBIIIMMH TPAKTHUUECKUE 3aHATHUS, WM YUTAIONIMMHU JIEKIMHM N0 JaHHOW nucruruiiHe. B
cllydae OTCYTCTBUS BEIYIIETO MpernoaBaTelis 3aueT MPUHUMAETCS MpernoaBaTesieM, Ha3HaYeHHBIM
pacrnopsbkeHreM 3aBenyromiero kadeapoil. C paspemieHus 3aBeAyrollero kadenpoil Ha 3ayeTe
MO>ET MPHUCYTCTBOBATH MPEMNOIaBaTeNb Kadeapbl, MpUBICYSHHBIN A TOMOIIH B IPUEME 3a4eTa.
[IpucyrcTBuUe Ha 3adeTax mpemnojaBaTeneid ¢ Apyrux kadeap ©0e3 COOTBETCTBYIOIIETO
pacTiopsiKeHHs peKTopa, IPOPEeKTopa 1Mo yueOHo# paboTe min AekaHa GakyiabTeTa He JOMYCKAeTCs.
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dopma IpOBEAECHHUS 3a4ETOB - B BUJE NMUCBMEHHOW padOThl IPOAOKUTENBHOCTBIO 45
MUHYT.

Jliig mpoBeieHNs 3aueTa BEAYIIUN MIpenoiaBaTellb HaKaHyHe M0Jy4yaeT B JeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEJJOMOCTh, KOTOpasi BO3BPALIAETCS B JIEKAHAT MOCJIE OKOHYAHUS MEPOIIPUSITUS
B JIEHb IIPOBEACHHUS 3a4€Ta WIN YTPOM CIIEAYIOIIETO JIHS.

OOyuaromuecs MpH sIBKE Ha 3a4eT 00sf3aHbl UMETh NpU cede 3aUETHYIO KHUXKKY, KOTOPYIO
OHM IPEABABIAIOT IPETIOAABATEIIIO.

Bo Bpems 3adera oOydaromuecs MOTYT TM0OJb30BaThCS C pa3pelICHUs BEAYLLEro
IIpernojaBaTelis CIpaBOYHON U HOPMATUBHOM JIUTEPATYpO, IPYTMMH NOCOOUSIMU M TEXHUYECKUMU
CpeICTBaMH.

[IperoaBaTento MpenoCTaBIsSeTCS TPABO 33JaBaTh OOYYAIOMIMMCS JIOTIOJHUTEIHHBIC
BOIIPOCHI B paMKax MpOrpamMMbl AUCHUIIIUHBIL.

KauecTBeHHast oOlLIEHKa «3a4T€HO», BHECEHHas B 3a4€THYI0 KHUXKY H 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, SIBJISIETCS pE3yJbTaTOM YCIIEIIHOTO YCBOEHUS yueOHOTO MaTepuania.

Pe3ynbrar 3auera B 3aYeTHYIO KHID)KKY BBICTABIISIETCS B JIEHb IPOBEJIEHUS 3adeTa B
MIPUCYTCTBUHU camoro oOydaromierocs. IlpenonaBarenu HecyT mepcoHaIbHYI0 OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTb BHECEHHS 3alUCE O pe3ysbTaTax MPOMEXKYTOUYHOW aTTeCTaluH B
3a4€THO-K3aMEHAIIMOHHYIO BEIOMOCTb U B 3aYETHbBIE KHUKKH.

Ecnu oOyuaromuiicss siBUiICS Ha 3a4eT M OTKA3aJCs OT MPOXOKJIEHUS aTTeCTal[ii B CBA3H C
HEMOJArOTOBJICHHOCTBIO, TO B 3a4E€THO-3K3aMEHAI[MOHHYIO BEJOMOCTh €My BBICTABIISIETCA OLIEHKA
«HE 3a4TECHO».

HesiBka Ha 3aueT oTMeuaeTcsi B 3a4€THO-3K3aMEHAIIMOHHON BEJOMOCTH CIIOBAaMHU «HE
SIBUJICS.

Hapymienne nucuuIuivHb, CIMCHIBAaHUE, HCIOIb30BaHUE O0YYaIOIUMHUCA HEepa3pelIeHHbIX
MEYAaTHBIX M PYKOIHCHBIX MaTepUaloB, MOOWIBHBIX Tele(hOHOB, KOMMYHHUKATOPOB, MJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JpPYTrUX BHJOB JHUYHOH KOMMYHHKAIMOHHOM M KOMIIbIOTEPHOM
TEXHUKH BO BpeMs 3adeTa 3alpelleHo. B ciydae HapylieHus 3Toro TpeOOBaHHS MpENoIaBaTeNlb
00s3aH yaanuTh oOydarollerocs U3 ayAUTOPUH M NPOCTABUTh €MY B BEIOMOCTU OIICHKY «HE
3a4TEHO.

OOyyaromuMces, He CIABUIUM 3a4eT B YCTAHOBJICHHBIE CPOKU 10 YBAKUTEIBHOUN MpPUYUHE,
VHJIMBHIyaJIbHbIE CPOKHU ITPOBEACHUS 3a4eTa ONPEACIIAIOTCS IPUKAa30M PEKTOpa Y HUBEPCUTETA.

OOyuaromuecs, UMEIOUINE aKaJeMUYECKyI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B CPOKH,
ompezenseMble YHuBepcuTeToM. HHbopManus o JIHMKBUAALUU 3aI0JDKEHHOCTH OTMEYaeTcs B
9K3aMEHALMOHHOM JIMCTE.

WNHBanuapl ¥ nuua ¢ OrpaHUYEHHBIMU BO3MOKHOCTSAMM 370POBbs, MOTYT CIIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHbIE HHIUBUYaTbHBIM Y4EOHBIM TUTAaHOM. VIHBANIM/BI U JIUIIA C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMM ~ 3/I0POBBSl,  MMEIOLUIME  HApYIIEHUS  ONOPHO-ABUIAaTEIIbHOIO  arapara,
JOTYCKAIOTCSl HAa aTTECTAllMOHHBIE UCIIBITAHUS B COITPOBOKIEHUN ACCUCTEHTOB-COMTPOBOKIAIOLINX.

[Ipouenypa mpoBeneHUsT MPOMEKYTOUHOM aTTecTal Uil OCOOBIX CIy4aeB H3JIOKEHa B
«[lonoxkeHnu o TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOYHOU aTTecTallid 00y4JarouXcs
no OIIOII 6akanaBpuara, crenuanurera U maructpatyps» @I'BOY BO IOxHO-Ypansckuii ['AY
(2016 1.).

[Ikana 1 KpUTEpUHU OLIEHUBAHUS OTBETa 00yUaroIlerocs NpeCcTaBiIeHbl B TAOIHIIE.

IIxana Kpurepun onenuBanus
3HaHUWE  IPOrpaMMHOIO0  MaTepuaja, YCBOGHHE  OCHOBHOM U
JOTIOJIHUTEIbHON ~ JIMTEpaTypbl,  PEKOMEHIOBAHHOM  IpOrpaMMon

JAUCHUIIIMHBI, MPaBUJIIbHOC PCIICHHUC I/IH)KCHepHOI\/'I 3aJa4un (I[OHYCKaCTCSI
HaJIMYWE€ MaJIO3HAYUTEIBbHBIX OIIMOOK HIH HEAOCTATOYHO TIIOJIHOEC
PACKPBITHE COACPKAHNUEC BOIIPOCA UM NOTPCHIHOCTL HCIPUHIHUITHAJIBHOTO
XapaKTCpa B OTBCTC HaA BOHpOCBI).

OLICHKE[ «GBadyTCHO»

OI_ICHKE[ «HEC 3a4YTCHO» HpO6€HLI B 3HaHHUAX OCHOBHOTO MMporpaMMHOI0 Marcepuaia,
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‘ MMPHUHIOHUITNAJIBHBIC OIINOKHU ITpHU OTBCTC HA BOITPOCHI.

Bonpocsl k 3auery
3 cemecTp

1. 3agaun, npuBojsmMe K noHsaTHio nupdepeHumranbubix ypaHenuit ([AY). IHopsgox Y,
pewenue Y.

2. 1Y nmepBoro nopsiaka. HauanpHble ycroBHs, 00Iee pemieHre, YacTHOe pelIeHue. 3aaada
Kommn. Teopema cymiecTBoBaHMs M €IUHCTBEHHOCTH pemieHus 3anauu Komm. ['eomerpuueckas
untepnperauud Y nepBoro nopsaka.

3. 1Y mepBoro mopsiika ¢ pa3aestonaMUCs TIepeMEHHBIMU.

4. Opnopoansie 1Y nmepBoro nmopsiaka.

5. Jlunetinbie 1Y nepBoro nopsiaka. Ypasuenue S. bepnymu.

6. 1Y BToporo nopsnaka. HauanbHbie yciaoBus, oOliee pelieHrne, 9acTHOE perieHue. 3amada
Komm.

7. 1Y BbICHIMX HOPSAIKOB, TOIYCKAIOUINE MOHKEHHE MOPSIKA.

8. Jluneitnpie omHopomubie 1Y BTOpOoro mopsiaka. JIMHEHHO He3aBHCHMBIE W 3aBHCHMBIC
pemienus. Onpenenurens BpoHckoro, ero cBoicTBa.

9. Teopema o ctpykrype obmero pemenust JIOAY. Oteickanue obmero pemenus JIOAY ¢
MOCTOSIHHBIMH KO3((ULIMeHTaMu.

10. JIHAY BTOpOro mopsiika ¢ IMOCTOSHHBIMH Kodddummentamu. Teopema o CTpyKType
obuiero pemieHusi. MeTo1 Bapualuy MpOr3BOJIbHBIX MOCTOSIHHBIX.

11. Oteickanue yactHOTO pemenus JIHAY co crnennaabHBIM BUIOM MIPABOW YaCTH.

12. Teopema 0 HAJIOKEHUHU PEIICHUMN.

13. 3amaum, mpuBOAAIIME K TOHSATHIO JBOWHOTO HWHTerpana. J[BOWHOW uWHTErpan, ero
omnpezaeneHue. Teopema CylecTBOBaHUS IBOMHOTO MHTErpaa.

14. CpoiicTBa, TEOpEMa O CpeHEM 3HAUYCHUU.

15. Berumncienne n1BoMHOTO HHTErpasa. [lepexos Kk moJspHbIM KOOpIMHATAM.

16. IlpwioxeHus IBOMHOTO MHTETpaja.

17. 3amaum, NpUBOIAIIME K TOHITHIO TPOMHOrO WHTErpana. TpoHHOW WHTErpai, ero
omnpeneneHue, cBoiicTra. Teopema cylecTBOBaHUS TPOMHOTO MHTErpasa.

18. Briuucnenue TpoiiHOro wuHTerpana. llepexon K NIWIMHAPUYECKUM U cepruuecKkum
KOOpAHHATaM.

19. IlpwioxeHus TPOMHOTO HHTETpaJIa.

20. 3agaua o BBIYMCIEHHUU pPAOOTHI MEpPeMEHHOUW cuibl. OmnpeneneHue KPUBOJIUHEHHOTO
MHTErpaJia 1o KOOpJAuHaTaM.

21. CgoiicTBa, BEIYHCIICHHE KpUBOJMHEHHOTO nHTerpaia |l ponaa.

22. ®opmyna ['puna.

23. YcnoBus HE3aBUCUMOCTU KPUBOJIMHEWHOTO MHTErpaia Mo MyTH UHTETPUPOBAHMSL.

24. HaxoxneHue GyHKIHUU JBYX IEPEMEHHBIX M0 ee moJHOMY nud depeHiuany.

25. TlpunoxeHust KpUBOJMHEHHOTO HHTETpaja BTOPOro poa.

26. YucnoBble psisibl, CXOAUMOCTb M pacXoJUMOocTb. HeoOXo1umble yCI0BHS CXOAUMOCTH.

27. T'apmonnyeckuit pan. ['eomerpuueckas mporpeccus.

28. CBoiicTBa CXOAAIIUXCS PSAIOB.

29. Panel ¢ monoxurenbHeIMU wieHamu. [Ipu3Haku cpaBHeHus psajoB. [IpusHak lanamOepa.
WuTerpansusiii npusHak Komm. Psag J{upuxie.

30. 3naxouepenyromuecs psaabl. [Ipusnak Jleitbnuna. AGcomoTHas, yCI0BHAs CXOAUMOCTb.

31. Crenennsle psaabl. Teopema AGens. IHTepBan u paanyc CXOJAUMOCTH CTENIEHHOTO psja.
CBolicTBa CyMMBI CTENEHHOTO psJia: HENPEephIBHOCTh, MOWIEHHOE JU(QPEepeHIrpOBaHUE U
HUHTErPUPOBAHUE.
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32. Psagwr Teitnopa u Makiopena. Pa3noxenne sneMeHTapHbIX GyHKuil B psa Teitnopa u B
psan MaxknopeHa.

33. [IpunokeHne CTENMEHHBIX pSAAOB K MNPHOMMKEHHBIM  BBIUYUCICHUSM: pELICHHE
mddepeHnnanbHbIX ypaBHEHUH, BBIYUCICHNE HHTETPAJIOB.

TumnoBsie 3aa4M K 3a4ETy 110 BCEM TEMaM COJIEPXKATCs B y41eOHO-METOIMYECKUX pa3paboTKax
kadenps m. 3.2. PIIJI.

4.2.2. Dx3aMeH

DK3aMeH ABJSIETCS (POPMOM OIEHKM KadyecTBa OCBOCHUS OOYYaroIIMMCS OCHOBHOM
npodeccnoHaNbHOM 00pa30BaTENbHON MPOrpamMMBbl IO paszzaenaM JucHHUIUIMHBL. [lo pesymbratam
9K3aMeHa O00yJaromeMycCsli BBICTABIISIETCS OIEHKA «OTJIMYHO», «XOPOIIO», «YIOBJICTBOPUTEIHHOY
WJTU «HEYIOBJICTBOPUTEIHLHOY.

OK3aMeH II0 JUCHUIINIMHE TPOBOJUTCA B COOTBCTCTBHU C PpacClIMCaAHUCM HpOMeX(YTOQHOﬁ
arTeéCTallii, B KOTOPOM YKa3bIBACTCA BpEMA C€ro IMpOBCACHHA, HOMCP ayaAUTOPUHU, MECTO
MPOBEACHUST KOHCYJbTAIMU. YTBEP)KICHHOE PACIHUCAHHWE pa3MenlaeTcs Ha HHOOPMAITMOHHBIX
CTEHJIaX, a TakKe Ha O(UIHAIBHOM caliTe Y HUBEpCUTETA.

VYpoBeHb TpeOOBaHUHN I MPOMEKYTOUYHOW aTTECTAIMd OOYYaIOIMMUXCS YCTAaHABJIMBACTCS
paboyeil mporpaMMoil IUCHUTUIMHBI U JOBOJUTCS IO CBEIEHUS 00YyJarouXCsl B Hayalle CeMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MpaBmiIo, Jekropamu. C pa3pemnieHus 3aBeayromero kadenpoit
Ha 9K3aMEHE MOJKET MPHUCYTCTBOBAaTh NpenojaaBareib Kadeapbl, MPUBJICYEHHBIH ISl MOMOIIM B
nmpueMe 5K3amMeHa. B ciydae OTCYyTCTBHsSI BEAyIIEro MpernojaBareis 3K3aMeH MPUHHUMAETCs
MpernojaBaTesieM, Ha3HAYeHHBIM pacopsKEHUEM 3aBeyIoiero kadeapoi.

[IpucyrcTBHE Ha SK3aMeHe MpemnojaBaresieil ¢ Apyrux kadenp ©6e3 COOTBETCTBYIOLIETO
pacrnopsiKeHHs peKTopa, IPOPeKTopa 1o yueOHoH paboTe miu AekaHa GpakyiabTeTa He JOMYCKaeTCs.

OO6yuaromuecs pH sIBKE Ha K3aMeH 0053aHbl UMETh MIPH ceOe 3aUeTHYIO KHIDKKY, KOTOPYIO
OHH TMPEABSABISAIOT IK3aMEHATOPY.

Jlis mpoBeneHus 5K3aMeHa BEAyIIMH IpernojaBaTellb HaKaHyHE IOJIydaeT B JeKaHarte
3a4eTHO - SK3aMEHAIIMOHHYIO BEJIOMOCTb, KOTOpas BO3BpallaeTcs B JEKaHAT MOCIE OKOHYAHUS
MEpPOTIPUATHS B ICHb IPOBEJCHHS SK3aMeHa WU YTPOM CJICTYIOLIETO JTHS.

DK3aMeHbl MPOBOAATCS MO OwieraM B YCTHOM HJIM MHCbMEHHOM BHUJE, JTHOO B BUE
TECTUPOBAaHMS. OK3aMEHAIMOHHBbIE OWJIETHl COCTaBISIOTCA IO YCTaHOBJIEHHOW ¢opme B
COOTBETCTBUU C YTBEP:KAECHHBIMH Kadeapoil 3K3aMEeHAlMOHHBIMH BOIPOCAMHU U YTBEPXKIAIOTCA
3aBenyrouuM Kadenpoii exxeronHo. B Ousere comepxutcs 2 TeOpETUYECKUX BOMIPOCa U 3a/1a4a.

DK3aMeHaTOpy MPEeAOCTaBIsIeTCsS MPaBO 3aJaBaTh BOMPOCHI CBEpX OWIIETa, a TaKkKe TMOMUMO
TEOPETUUYECKUX BOIPOCOB JaBATh I PEIICHHs 3aJauyd M MPUMEPHI, HE BBIXOJSIIME 3a PaMKH
MPOMIEHHOr0 MaTepuasa o U3y4yaeMoi JTUCHUILIIMHE.

3HaHMsI, YMEHUSI U HABBIKU OOYYAIOIIUXCSI OTIPEENIAIOTCS OIIEHKAMH «OTIHYHOY, «XOPOIIO»,
«YIOBJIETBOPUTEILHO», «HEYIOBJIETBOPUTEIBHO», KOTOpPbIE BBICTABIAKOTCS B 3a4€THO -
HK3aMEHAIMOHHYIO BEIOMOCTh U B 3aYETHYIO KHUKKY 00yJaromerocs B IeHb DK3aMeHa.

[Ipu mpoBeAeHHH YCTHOTO SK3aMEHAa B ayAMTOPHH HE JOJKHO HaXOJIUThCS Oojiee BOCHMU
oOyuaronuxcs Ha OJIHOTO TPEro/iaBaTes.

[Ipu mpoBeneHUH YCTHOTO dK3aMeHa OOydJaroIIuiics BBHIOMpAET dK3aMEHAIMOHHBIN OWieT B
CllydailHOM TOpSAKE, 3aTeM Ha3bIBaeT (aMIIdI0, UMs, OTYECTBO M HOMEp IK3aMEHAI[MOHHOTO
ounera.
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Bo Bpems 5sk3ameHa oOyuaromiuecss MOTYT IIOJIb30BAaTbCA C pa3pelleHMs] 3K3aMeHaTopa
IIPOrpaMMOl JTUCLMIUIMHBI, CIPAaBOYHON M HOPMATUBHOM JIUTEPATypOH, APYrUMH IMOCOOMSIMHU U
TEXHUYECKUMU CPEJCTBAMHU.

Bpemst moAroToBKM OTBETa IpU CAadye dK3aMeHa B YCTHOW (hopMe JOJDKHO COCTaBIIATH He
Menee 40 MUHYT (10 KellaHWI0 00yJaIoNIerocss OTBET MOXET OBbITh JOCPOUYHBIM). Bpemst oTBeTa —
He Ooustee 15 MUHYT.

OOyuaromuiics, UCHBITHIBAIOIINM 3aTPYJHEHUSI [IPU MOATOTOBKE K OTBETY 110 BbIOpaHHOMY
UM OMJIETY, UMEET MPaBoO Ha BHIOOP BTOPOTO OMIIETa ¢ COOTBETCTBYIOIIUM MPOIJICHHEM BPEeMEHH Ha
oAroToBKy. IIpy okoHYaTenbHOM OLIEHMBAHUU OTBETAa OLIEHKA CHMYKAeTCs Ha oJuH Oayi. Beigaua
TpeThero OuseTa He pa3penraercs.

Ecmu oOydaromuiics sBHJICS Ha SK3aMEH, M, B3AB OMJIET, OTKAa3aJCs OT MPOXOXKICHUS
aTTecTallid B CBS3U C HEMNOJTOTOBIEHHOCTHbIO, TO B BEJIOMOCTH €My BBICTABIIETCS OLIEHKA
«HEY/I0BJIETBOPUTEIHHOY.

Hapymienne aucuMIIMHBI, CIKCHIBAaHHE, MCIOJIb30BaHHE OOYYarOIIMMUCS Hepa3pelieHHbIX
MEYaTHBIX M PYKOIHMCHBIX MaTepualoB, MOOMJIbHBIX TeIe(OHOB, KOMMYHHUKATOPOB, MJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JpPYTHX BHJIOB JIMYHOM KOMMYHUKAIlMOHHOW M KOMIIBIOTEPHOM
TEXHUKHM BO BpEMs aTTECTALIMOHHBIX MCIBITAHUW 3ampelieHo. B ciydae HapylieHus 3TOro
TpeOoBaHuUs MpernoiaBaTeNb 005S3aH yAaIuTh 00yJarolerocs: U3 ayAuTOpUH U IPOCTaBUTh €My B
BEJIOMOCTH OLIEHKY «HEYI0BJIETBOPUTEIHHOM.

BricTaBieHne OIIEHOK, MOJYYEHHBIX TMPU TOABEACHUU pPE3yJIbTaTOB IMPOMEKYTOUHOMN
aTTecTallid, B 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTh W 3a4€THYIO KHUXKY MpPOBOAMUTCS B
MIPUCYTCTBUHU camoro oOydaromierocs. [IpenonaBareny HecyT MepcOHANbHYIO OTBETCTBEHHOCTDH 32
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3aIlMceil 0 pe3yibTaTax NMPOMEXYTOYHOW aTTecTalllu B
3a4€THO-K3aMECHALIMOHHYIO BEJOMOCTb U B 3a4ETHBIC KHIKKH.

HesiBka Ha 5K3aMeH OTMEYAacTCs B 3a4€THO-DK3AMEHALIMOHHOW BEJOMOCTH CJIOBAMHU «HE
SABUIICS.

Jns oOywaromuxcs, KOTOpbleé HE CMOIVIM CHATh 9K3aMEH B YCTaHOBJEHHBIE CPOKH,
YHUBEpPCUTET yCTAaHABIMBACT IMEPHUOJ JIMKBUAALMU  3aJ0JDKEHHOCTH. B aTtoT mepuon
IIPENOJaBaTeNN, MPUHUMABIINE DK3aMEH, NOJDKHBI YCTAHOBUTH HE MEHEE 2-X JHEH, KOrJa OHH
OyAyT NpUHMMATH 3aJ0JDKEHHOCTH. MHpopMmanus o JUKBUAALUYU 33J0JDKEHHOCTH OTMEYAeTCs B
9K3aMEHALIMOHHOM JIUCTE.

OOyuaromuMmcs, MOKa3aBUIMM OTJIMYHBIE U XOPOLIME 3HAHMs B TEUEHHE CEMECTpa B XOJ€
IIOCTOSIHHOTO TEKYIIEro KOHTPOJIsSI YCIEeBAEMOCTH, MOXKET ObITh IPOCTABJICHA 3K3aMEHALMOHHAs
OLIEHKa IOCPOYHO, T.€. 0e3 ciauM 3k3amMeHa. OLeHKa BbICTABIISIETCS B 3K3aMEHAllMOHHBIH JIUCT WK
B 3a4€THO-K3aMECHALIMOHHYIO BEIOMOCTb.

WHBanuap!l ¥ 1MLa ¢ OrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 3[I0POBBSI, MOTYT CAAaBaTh 3K3aMEHBI B
MEXCECCHOHHBIH IEpHOJ B CPOKM, YCTAHOBJICHHbIC WHAMBHUIYAIbHBIM Y4YEOHBIM IUIAHOM.
WMHBanuap! ¥ 1una ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSMM 3J0POBbs, UMEIOLINE HApYLICHHs] OIIOPHO-
JBUTaTEIbHOIO armapara, AOIYCKAIOTCS Ha aTTECTALlMOHHBIE HCIHBITAHUS B COINPOBOXKICHUU
aCCHCTEHTOB-COIIPOBOXKAAIOIINX.

IIpouenypa npoBeneHUs] NPOMEXKYTOUHON aTTECTallUU JUIl OCOOBIX CIydaeB H3JIOKEHa B
«ITono>xeHNH 0 TEKyIeM KOHTPOJE YCIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTal 00y4yaromuxcs
no OIIOII 6akanaBpuara, cneuuanutera u mMaructparyps» ®I'bOY BO HOxHO-Ypansckuit 'AY
(2016 1.).

[Ikana 1 KpUTEpUHN OLIEHUBAHUS OTBETA 00YUalOIIerocs MPeCTaBICHbI B TAOIUIIE

I kana Kpurtepuu oneHnBaHus
BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIyOOKOe 3HAHHWE MPOrpPaMMHOIO
Onenka 5 Marepuana, YCBOGHHE OCHOBHOW MW JOIOJHUTEIbHOW JIMUTEpaTyphl,
(0oTIIMYHO) PEKOMEHJ0BAHHON NPOrpaMMON IUCLUIUIMHBI, NPABUIBHOE pEIICHHE
3a/1a4M.
Onenka 4 IIOJIHOE 3HAaHWE MPOrPaMMHOrO MaTepualla, YCBOEHHE OCHOBHOM
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(xopor10) JUTEPATYPHL, PEKOMEHI0BAaHHOM B nporpamme, HaJIM4Ke
MaJO3HAYUTENBHBIX OIMMOOK B PEIICHUH 3a/a4d, WIH HEIOCTATOYHO
MIOJIHOE PACKPBITHE COJIEPIKAaHHE BOIPOCa.

3HAaHUC OCHOBHOI'O IMPOrpaMMHOr0 Marcprajia B MUHUMaJIbHOM 061>eMe,

Onuenka 3
1 MOTPEIITHOCTHA HETIPHHITUITHAIILHOTO XapaKTepa B OTBETE HA dK3aMEHE U B
(YIOBJIETBOPHUTEIIBLHO)
pEIICHNUHN 33]1a4H.
npoOeslbtl B 3HAHHWSIX  OCHOBHOTO  IPOTPAMMHOTO  Marepuaa
Onenka 2 P porp P ’

NPUHIUNHAAIbHBIE OMMOKA TpPHU OTBETE HA BOMPOCHI M B PEIICHUHU

(HEYIOBIETBOPUTENBHO)
3a1a4H.

BO]'[pOCbI K 9K3aMEHY

1 cemecTp

1. Matpurel, nevictBusi ¢ HuMH. Omnpenenutend 2-TO W 3-TO TOPSIKOB M HUX CBOWCTBA.
MuHops! u anreOpanyeckue JTOTOJHEeHHs. PaznoxeHne onpeaenuTes Mo AIeMEeHTaM Kakoro-inoo
psna. OnpeaenuTenu N-ro Mopska.

2. CucteMbl IBYX W TpeX JIMHEHHBIX YpaBHEHUH, UX perieHne. MarpudHas 3amuch CUCTEMBI
nMHeHbIX ypaBHeHu. Meton [Maycca. [IpaBuiio Kpamepa.

3. Bekropsl. JIuHeliHble onepanyy HaJ BEKTOpaMU. Te€OpeMbl O TPOSKIIMH BEKTOpa Ha OCh.
[TonsiTue TUHEHOTO pOoCTpaHCTBA. JIMHEITHO HEe3aBUCHMBIE BEKTOPHI. ba3uc. Paznoxkenne BekTopa
no Oasucy. KoopmuHatel Bektopa. Hampamisiomue KOCHHYCHI M JJTMHA BekTopa. JIuHelHbie
orepanuy HaJl BEKTOpaMU B KOOPJMHATHOM GopMme.

4. CkanspHoe TPOU3BEACHUE BEKTOPOB, €0 CBOWCTBA, BHIPAKECHHE B KOOPAMHATHOU (hopMme.
JlniHa BEKTOpa M yroja MEXIy ABYMsS BEKTOpamMH. YCJIOBHUE OPTOrOHAIBHOCTH JBYX BEKTOPOB.
[IpuMeHeHne CKalnsIpHOrO MPOU3BEICHUS B PEIICHUH ITPUKJIIAIHBIX 3a/1a4.

5. BekropHoe mpousBesieHuE BEKTOPOB, €0 CBOMCTBA, BhIpaXKEHUE B KOOPAUHATHON (dopme.
HekoTtopeie npuioxeHust BEKTOPHOTO MPOU3BEICHHUS.

6. CMmemaHHOe IPOU3BEJICHUE TPEX BEKTOPOB, €r0 CBOICTBA, BhIPAKEHHE B KOOPAMHATHOMN
dopme. [IpuMeHeHne cMelanHOro NMPOU3BEACHUS B PEIICHUU MPUKIIAIHBIX 3a/a4.

7. Ilonsitrie 00 ypaBHEHUHU JTMHUM Ha TJIOCKOCTH. DOpMBbl ypaBHEHHUS NPSAMOM Ha MJIOCKOCTH.
VYron Mexay npsAMbIMU. YCIOBUS MAPAUIETIbHOCTH U MEPIEHAUKYISIPHOCTH NPSIMBIX. YpaBHEHUE
Myyka MPsSMBIX. 3aJayd, pellaeMble METOJIOM KOOPAMHAT (PacCTOSHUE MEXAY ABYMS TOUYKAMU,
JiefieHue OTpe3Ka B TaHHOM OTHOIICHUH).

8. KpuBble BTOpOro mopsaka: OKPYKHOCTh, OJUIMIIC, rumepbosia, mapabona, UuX
r€OMETPUUYECKHE CBOICTBA U YPAaBHEHHS.

9. YpaBHeHHS TIOCKOCTH B TMPOCTPAHCTBE. YTOd MEXKIY IUIOCKOCTSAMHU. Y CIOBHS
MapajuieIbHOCTH U MEPIEHAUKYISIPHOCTH IIOCKOCTEN. PaccTosiHMEe OT TOUKHM 10 IJI0 CKOCTH.

10. VYpaBHeHus mpsMoil B IPOCTPAaHCTBE. YTOJI MEXIy MpSIMbIMU. B3auMHoe pacmonokeHue
MPSIMBIX B MPOCTPAHCTBE. YTOJ MEXK]y PSMOU U MIOCKOCTBIO.

11. VpaBHeHHe TOBEpXHOCTH B mpocTpancTBe. llunmuumpuueckue moepxHocTu. Cdepa.
Onnuncoua. I'mnepOononnsl. IlapaGomounnael. ['eomerpuueckue CBONCTBA 3THUX IMOBEPXHOCTEH,
uccliieloBaHue ux (POpPMbI METOJIOM CEUCHHH.

12. MuoxectBo BemecTBeHHbIX uucen. Dynkuusa. OGmacts ee ompeneneHus. CrocoObl
3amanus. Krnaccudukarmus ¢yaknuit. [lonspras cuctema koopawHat. KpuBble B TOISPHBIX
KoopauHaTax. MoHOTOHHBIE (DYHKITHH. CII0XKHBIE U B3aUMHO-00paTHbIe (DYHKITUH.

13. Yucnosas nocienoBarenabHOCTb. [Ipenen uucnoBoit mocuenoBareabHOCTH. Cxonsiuecs
U PACXOJSALINECS YNUCIIOBBIE MTOCIIEI0BATENBHOCTH.
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14. Tlpenen ¢ynxkummu B Touke. OmgHOocTOpoHHME mpenensl ¢yHkiumil. [lpenen ¢ynkuuu B
O0eckoHeuyHOCTH. beckoHeyHO Manble W OecKOHeYHO Oonbinue (yHKIMU B Touke. CBOHCTBa
6eckoHeuHO MaibixX ¢pyHkuuid. CBoiicTBa npenenoB ¢GyHKkuuid. [Ipu3Haku cymecTBoBaHUS P EACIOB
(0 mpeznene MPOMEXYTOUHOH (YHKIMH, O Tpenene MOHOTOHHOK ¢yHKIuH). HeonpeneneHHOCTH U
METO/Ibl UX PAacKpbITUS. 3aMedaTebHble NPENesbl U CleACTBUSA U3 HUX. CpaBHEHHE OECKOHEYHO
MaJiblX.

15. HenpepbiBHOCTh (DYHKIIMH B TOYKE, HA MHOXXECTBE M Ha OTpe3ke. TOYKH pa3pbiBa
GbyHKIMU U UX KIaccuukanus. AITOPUTM HUCClIeoBaHus (PyHKIMK HA HEMPEPBIBHOCTH. JleiicTBus
Ha/1 HempepbIBHBIMU (pyHKIMsAMU. HenpepeBHOCTH 3neMeHTapHbIX QyHKIMi. CBoicTBa (HyHKINH,
HENpPEpPBIBHBIX Ha OTpe3Ke (CYIIECTBOBAaHME HAUMEHBIIEr0O W  HAuOOJIBLIET0 3HAYEHUH,
OTPaHUYEHHOCTD, CYIIIECTBOBAHHUE TPOMEXYTOUHBIX 3HAUEHUIT).
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2 ceMecTp

. 3a7auu, IPUBOAIINE K IOHATHUIO POU3BOAHON. OlpesieneHne Mporu3BoIHOM.
. [IpousBoanas ot anredpanyeckoil CyMMBI, pa3HOCTH, IPOU3BEJCHUS U YaCTHOTO (DYHKITHIA.
. [IpousBoaHbIE CIOKHBIX (YHKUINH, 32JaHHBIX HESIBHO U MTAPAMETPUUYECKH.
. [Ipon3BOIHBIE OCHOBHBIX 3JI€MEHTAPHBIX (PYHKIHH (C BBIBOJIOM).
. dnddepennman ¢pyakmuu. CroiicTBa eproro muddepeHnnana.
. CBs13p MEX/y HETIPEPBIBHOCTHIO U AU HepeHInpyeMOCThIO (DYHKITHH.
. eomeTpudeckuii 1 MEXaHUYECKHUI CMBICI MIPOU3BOIHOW U quddepeHnnana 1-ro mopsaka,
UX IPUMEHEHHE B PEHICHUH MPUKIATHBIX 33/a4.

8. IIpou3BoIHbIC BRICIIMX MOPSAKOB (QYHKIIHIA, 38 JAHHBIX SIBHO, HESIBHO, ITAPAMETPUYECKH.

9. MexaHu4ecKHi CMBICIT TPOU3BOIHOM 2-TO MOPS/IKa.

10. Iuddepenumanst 2-r0 W BBICHIMX  TOPSAAKOB. HewHBapHaHTHOCTH  (HOPMBI
T depeHnanoB BbICIINX TOPSIKOB.

11. Teopemsr depma, Posuts, Jlarpanka, Komrm.

12. Tpaswuno Jlonmranst 1uist pacCKpHITHS HEOTIPESTEHHOCTEA.

13. YcroBust MOHOTOHHOCTH (hYHKITHIA.

14. Dxcrpemymsbl GyHKIMIA, HEOOXOAUMOE yCIoBHE. JI0CTaTOUHBIE YCIOBHSL.

15. OrbickaHMe HAMMEHBIIETO ¥ HAUOOJIBIETO 3HAYEHUH QYHKIMH, quddepeHIrpyeMoi Ha
OTpe3Ke.

16. Hccnenosanue BoimykiaocTr GyHknuu. Touku meperuoa.

17. AcumnToTHI QYHKITUH.

18. IlepBooGpasnas. HeomnpeaeneHHbIM HHTETPAIL.

19. CaoiicTBa HeonpeaeneHHOTo HHTErpana. Tabuuia HHTerpaos.

20. Metozsl MHTErpupoBaHus (HEMOCPEACTBEHHOE HMHTErPUPOBAHUE, WHTETPUPOBAHUE IO
YacTAM M 3aMEHON NIEPEMEHHBIX).

21. Pa3nokeHWe MHOTOYICHA C [CHCTBUTENBHBIMH KOA(Q(HUIMCHTaAMH Ha IJIHHCWHBIC WU
KBaJIPaTUYHbIE MHOXKHUTEIH.

22. Pa3noxeHue palOHAIBHBIX Apobell Ha mpocteiiiie. MHTerpupoBaHie palyuoHATbHBIX
GyHKIHH.

23. VHTerpupoBaHie HPPAUOHAIBHBIX (YHKIHMHA (CTENICHHbIE W TPUTOHOMETPHYECKUE
MTOJICTAHOBKH).

24. UnrerpupoBanue TPUTOHOMETPHUECKUX (GyHKLIUH. VYHuBepcaibHas
TPUTOHOMETPHUUECKAs! TOJCTaHOBKA.

25. BeipakeHusI, HEHHTErPUPYyEMbI€ B KBaapaTypax.

26. 3amaun, MPUBOJAIINE K TOHATHIO OMpENCICHHOr0 WHTerpana. VHTerpambHas cymma,
onpeneneHHbli naTerpan. @opmyna Hetorona-Jleitbnuna

27. CaoiicTBa OnpeeJICHHOTO HHTErpalia, TeopeMa CylecTBoBaHus. «Teopema 0 cpeaHem».

28. WHTerpupoBaHme 10 YacTsM, 3aMeHa IEPEMEHHO B ONPEICICHHOM HHTErpaje.

29. OmnpepeneHHbI HHTErpal OT HEYETHOH W YETHOW (YHKIMH IO CHMMETPUYHOMY
MIPOMEXYTKY.

30. HecoGcTBeHHBIE HHTErpaibl ¢ OECKOHEYHBIMU MpeneiaMH M OT HEOrpaHHYECHHBIX
GbyHKUIUH.

31. Beruucnenwue miomniajei miockux Guryp.

32. BeruucieHue [UTHHBI IyrH. Boraucienne oobemMa Tena BpalieHus..

33. Beruucienue paboThl, CTATUCTHYECKMX MOMEHTOB, [IEHTPA TSHKECTH TIOCKOU (PHUTYPBI.

34. OyHKIMH JBYX JCUCTBUTENBHBIX MEPEMEHHBIX, CIOCOObl X 3amanus. O6nacTh
oTpeieNIeHusl.

35. Jlunuu ypoBHS QYHKIUH JBYX MIEPEMEHHBIX.

36. IMousiTre mpeiena U HEMPEPHIBHOCTU (PYHKIIUH JBYX IEPEMEHHBIX.

~No ok, whN Bk
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37. YacTHble MPOU3BOIHBIE TIEPBOTO MOPSIKA, KX TE€OMETPHIECKHUN CMBICIL.

38. Ionubiii auddepenman €ro CBsA3b ¢ YaCTHBIMHM IIPOM3BOJHBIMH. MHBapUaHTHOCTH
(dopmel moTHOTO MU depeHnnana.

39. IIpubamKeHHBIE BEIYHUCICHUS ¢ IIOMOUIBIO TI0JHOTO auddepernuana.

40. TIpoussoausie W auddepeHransl  BBICIIAX TMOPSIKOB. TeopemMa O CMEIIAHHBIX
MIPOU3BOIHBIX.

41. TuddepeHnnpoBaHme CI0KHBIX U HESIBHBIX ()YHKITHIA.

42. KacarenbHas IIIOCKOCTh ¥ HOPMaJIb K TIOBEPXHOCTH.

43. DkcTpeMyMbl QYHKIMH JBYX [EpeMeHHBIX. HeoO0X0oauMoe yCIIOBHE DKCTpEMyMa.
JlocTaTo4HOE yCIOBHE IKCTPEMYMA.

44, OtpicKkaHWe HAUMEHBINUX U HAKOOJBIINX 3HAYEHUH ()YHKIIUH.

TumoBsIe 3aa4M K 3a4ETy 110 BCEM TEMaM COJIEPKATCs B y4eOHO-METOIMIECKUX pa3padoTKax
kadenps! 1. 3. PIT/I.
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JIMCT PETUCTPALIMU UBMEHEHUM

Homep Homepa mucroB (paszienos) Jlara
. Pacumdposka
HU3MeHe- AHHYTMPOBAH- OcHoBaHue /11 BHECEHUS! U3MEHEHHIM [Toanuce BHECEHUSI
HUs | 3@MEHEHHBIX | HOBBIX . s e S ((FOR—
1. 1,2 - 1.2 IIpuka3 pexropa ot 25.04.2016 r Ne 36 A , / Koxxanos B.H. [25.04.2016
2. S 7, m. 9 - .5, 1. 7, 1. 9 | AkTyanusanus y4e6HO-MeTOANYECKOTr0 00eceYeH sl Koxanon B.H.[01.04.2017
[T.I1. ILIT.
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