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1. He.]'l](l H 3aJJa94 JUCHHUIIIHNHBI

IHeabo MaTeMaTH4yecKOro oOpa3oBaHHs OakayiaBpa sBISETCS: 00ydEHHE CTYICHTOB OCHOBHBIM IIO-
JIOKEHHUAM U METOJIaM MaTeMaTUKHU, HaBbIKaM ITOCTPOEHUSI MAaTEMAaTUUECKUX J0Ka3aTeNIbCTB IIYTEM JIOTU-
YECKUX PacCyXJIEHUH, METOJaM pelIeHUs 3a/1ad.

3agayamMu U3y4eHUs JUCLMILUIMHBI SBIISETCS 00y4YE€HUE CTYJEHTOB OCHOBHBIM MaTeMaTHYECKUM Me-
TO/aM, UX 3HAKOMCTBO C Pa3jIMYHBIMH MPUIOKEHUSIMH 3TUX METOJOB K PELICHUIO IMPAaKTUYECKUX 3ajad,
Jie1asi IIpy 3TOM YIIOp Ha Te pa3/ieiibl MaTeMaTHKH, KOTOPbIE B COOTBETCTBUHU € Y4EOHBIMHU IJIAHAMU UMEIOT
B)KHOE 3HAUEHHUE ISl TOTO WIIM MHOTO PO(MIIS TOITOTOBKU CIICIUATICTOB.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpamMMbl
MaremaTuka oTHOCHTCS K 6710Ky b1 00s13aTenbHO# yacTh y4eOHOTO I1aHa.
JlaHHas IUCHMILIMHA SBJSIETCS MPEALIECTBYIOIIEH s CIEeIyIOLUX eCTECTBEHHOHAYYHbIX M OOLIenpo-
(beccroHaTbHBIX YYEOHBIX AMCIUIUINH, TPEAYCMOTPEHHBIX B YU4EOHBIX IUIaHAaX Mpoduiiel HanpaBICHUs
«TexHnochepnass 6e3omacHOCTh»: Puznka, IxkoHomuka, Unpopmaruka, MeHear:kMeHT, MexaHuka,
TepmoauHAMUKa M TeNJIOTEXHHKA, JJIEKTPOHMKA U JIeKTpoTrexHuka, Temnodusuka, 'mapoanna-
MHKA.



3. llepeyeHb MJIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs 10 JUCIUILIMH

Tabmauua 1

Koa mo ®I'OC

I/IH)II/IKaTOPLI JOCTHIKCHUSA

IInanupyemble pe3yJbTaThl
00y4eHHusI MO AUCHUILINHE
(3YB)

YK-1. Cnocoben
OCYUIECTBJIATh TIO-
UCK, KPUTHUYECKUHN
aHaMM3 W CHUHTE3
uHdopmaImu, mpu-
MEHATb CUCTEMHBII
MOAXO/A JJisi pere-
HUSL TIOCTaBJICHHBIX
3azay.

VYK-1.1. Anamu3upyer 3a-
nady, BBIIEISAS ee 0a30BbIe
COCTaBJISIOIIIHE, ocy-
IICCTBIISICT JIEKOMITO3HITHIO
3a/1a4u.

YK-1.2. HaxomuT u Kpu-
THYCCKH aHAJIM3UPYET HH-
dbopmarno, HeOOXOIUMYIO
JUISL PEIICHUs TIOCTaBJICH-
HOW 33/1a4M.
YK-1.3.PaccmaTtpuBaet
BO3MOXHBIC BapHAHTHI pe-
IICHUS 33]1a49H, OLICHUBAs UX
JOCTOMHCTBA U HEJOCTATKH.
YK-1.4. TI'pamoTHO, I0O-
TUYHO, apTryMEHTHPOBAHO
dbopMHpyeT COOCTBEHHBIC
CYXXJICHUS U OIICHKH.

3HATBH METO/Ibl PELICHUS CUCTEM
JMHEHHBIX ajreOpanyeckux
ypaBHEeHUU, OCHOBHI nuddepen-
LUPOBaHUS U HWHTETPUPOBAHUS
bynkuuii, pemenus auddepeH-
[UAJIbHBIX YPAaBHEHHH, OCHOBHbIE
MIOJIO)KEHUST TEOPUH BEPOATHO-
CTel M MaTeMaTHYecKOW cTaTu-
CTHKH, TEOPUHU PSJIOB.

YMerb COCTaBIATH ypaBHEHUS
OpsAMbIX M KPHUBBIX JIMHUI Ha
IVIOCKOCTH M B IPOCTPAHCTBE,
MIOBEPXHOCTEH BTOPOIO MOPSJIKA,
T epeHpoBaTh U HUHTETPH-
poBaTh (YHKIMM OJHOM U He-
CKOJIbKMX IEpEMEHHBIX Ha 3KC-
TPEMyM, peuiath mpocreiiue
muddepeHanbHble  ypaBHEHUS,
UCCIIeIOBaTh Ha CXOJIUMOCTh ps-
IIbl, HaXOJUTh YHCIIOBBIE Xapak-
TEPUCTHKH CIYyYalHBIX BETUYUH
Baagerb: MeronamMm peleHHs
3ajjau  anreOpbl M TeOMETpuH,
mupdepeHIMaITbHOr0 U HHTe-
rpaibHOr0 HcuucieHus, audde-
PECHIIMANBHBIX YpaBHEHHIA, METO-
JJaMH TIOCTPOEHMsI MaTeMaTuye-
CKHX MoOJeNel Juisd 3a/1a4, BO3HU-
KaloLI1X B UHXXEHEPHO-
SKOHOMHUYECKOHN ITPAKTHKE.




4. O0beM AUCHHMILVINHBI U BUJbI y4eOHOH padoThl

Tabnuua 2
. Bcero u/3.ex. CemecTpnl

Buab1 yueoHoii 000 300
padoTsI 0®0 300 . > 3 . > 3
Konrakruas padora | on056 | 6017 | 68 | 64 | 68 | 20 | 20 | 20
(BCero 4yacon)
B ToMm uucie:
JIEKIIAHA 100 30 34 32 34 10 10 10
HpakTiHccKie 100 30 34 32 34 10 10 10
sausatus [13
Camoctosrerbnas | oe0/7 4 | 408113 | 112 80 76 160 | 124 | 124
padora (Bcero)
B ToM uucie:
BBIITIOJIHCHUC
nucbMeHHou CP 54 B 18 18 18 B B B
noaroroska Kk KP o
pyOexHOU 24 — 8 8 8 — — —
arTecraguun
M3yYeHHUE BOIIPOCOB,
BBIHECCHHBIX Ha 64 285 33 18 13 119 83 83
CaMOCTOSITEIIbHYIO
pabory
MOJITOTOBKA K MPaK- 50 15 17 16 17 5 5 5
THYCCKHUM 3aHATUAM
TOATOTOBKA K 92 108 36 20 20 36 36 36
9K3aMeHY/3aueTy
Bua oTueTHOCTH IK3. 3auér IK3. 9K3. 3auér IK3.
OO0mas Tpy10eMKOCTH 468/13 468/13 180/5 144/4 144/4 180/5 144/4 144/4




5. Coeprxkanue QM CUUILTHHBI

5.1. Pa3gesbl AMCHUILIMHEI U BUABI 3aHATHH

Tabnuna 3
HaunmeHnoBanme Yacsl Yacel
Nen/ Bcero
I pa3jiena TUCHUILIHHBI JEKIMOHHBIX | MPAKTHYECKUX |
1o ceMecTpam 3aHATHI 3aHATHI
1 cemectp
Bcero 34 34 68
1. Jluneitnas anre6pa 6 6 12
2. | DnemeHTHI BEKTOPHOI anreOpsl 4 4 8
3. AHaIMTHYECKAsi TEOMETPHUS 6 6 12
4. Teopus npenenon 6 6 12
HuddepennnanpHoe
5. UCYHCIIEHUE (PYHKIIMH OJHON 12 12 24
MEPEMEHHOM
2 cemecTp
Bcero 32 32 64
Hudbdepennmansaoe
1. UCYHCIIeHNE QYHKIUU 6 6 12
HECKOJIBKUX MTePEMCHHBIX
5 I/IHTeraJ'IBHOCv HcqucIeHne: 16 16 30
(GYHKIIH OHON TIEpeMEHHOM
3 Huddepenunanbuble 10 10 20
' YpaBHEHUS
3 cemecTp
Bcero 34 34 68
1. Psnbr 16 16 32
2 Teopus BepossTHOCTEN U 18 18 36
MaTeMaTH4YecKas CTaTHCTHKA
Hroro 100 100 200




5.2. JleKuMOHHBIE 3aHATHA

Tabmnuua 4

n/n

HauMenoBanue
pa3aena

Conep:xkanue pasaena

l-t cemecTp

JInneiinas aiaredpa

Onpenenurenu 2-ro u 3-TO MOpsiJKa, UX OCHOBHBIE CBOMCTBA. [lo-
HATHE 00 ompeaenuTeNe n-ro mopsiaka. MuHop M anreOpamydeckoe
JIONIOJTHEHHUE 3JIEeMEHTa onpeaenuTens. Paznoxenue onpeneaurens mno
3JIEMEHTaM CTPOKHU WM cToyOna. Pemenue cucreM JNMHEWHBIX ypaB-
HeHuil metosioM Kpamepa. MaTtpuiibl U 1eicTBUsS HaJ HUMHU. MeTon
l"aycca penieHust CUCTEM JTMHEUHBIX YPABHECHUM.

DJ1eMeHThI
BEKTOPHOM ajredpbl

Bekropsl. JIunelinble onepammy Haj BeKTopamu. JIMHelHas 3aBUCH-
MOCTb U HE3aBUCHMOCTb BEKTOpOB. baszuc Ha mnockoctu. [Ipoekuus Bek-
Topa Ha ock. KoopauHats! BekTopa. CkalsipHOE, BEKTOPHOE, CMEIIIAHHOE
NPOM3BENICHNsT U MX cBoWcTBA. Hampasiisitomme KOCHMHYCBI BEKTOPOB.
['eomeTpuyecknii CMBICII BEKTOPHOIO M CMELIAHHOTO ITPOU3BEICHUM.

AHaJIuTHYECKASA
reoMmeTpus

IIpsimasg Ha mIockocTU. PasznuyHple BHIBI ypaBHEHUN NIPSIMOW Ha
IJIOCKOCTH. YTOIl MEXAYy NPAMBIMHU. YCIOBHUS NApPAUICIBHOCTU U
NEPIEHAUKYJIIPHOCTH NPsMBIX. PaccTrosHue OT TOYKM A0 IPSAMOM.
Jlenenue orpe3ka B 3aJaHHOM OTHOLIEHUM. Touka mepecedeHus mps-
MBIX.

KpuBsie BTOporo nopsiaka: oKpykHOCTb, 3JUIMIIC, THIIepOoia, mapa-
0oa. KanoHnueckue ypaBHEHHs KPUBBIX BTOPOTO MOPSIKA.

Teopus npenenos

[Tpenen ¢yHkuun B Touke M Ha OGeckoHedHOCTU. OJIHOCTOPOHHUE
npenensl. beckoHeuHo manble GyHKIMU U MX CBOMCTBA. beckoHeuHO
Oonpiive QyHKIMM UM MX CBSI3b ¢ OECKOHEYHO MaibiMU. OCHOBHBIE
TEOpeMBI O Tpenenax. PackpsiTie HeompeneleHHOCTeH. 3ameuaTernb-
Hble npesensl. CpaBHEHHE OECKOHEUHO MabIX (QyHKIMH.

[TonsTe HepepbIBHOCTH QYHKIUHU. TOUKH pa3pbiBa, HX KIAaCCU(H-
kaiusi. CBoiicTBa (yHKLUH, HENPEPHIBHBIX HA CETMEHTE: OIpaHUYEH-
HOCTh, CYIIECTBOBAaHWE HAWMOOJBIIETO W HAMMEHBIIEro 3HAYCHUH,
POMEKYTOUHBIE 3HAUEHUS.




JAudppepennunaibHoe
HCYHCICHHE
(pyHKIUH OHOMI
nepeMeHHOI

[MpousBogHast GyHKIMHM, €€ TEOMETPUIECKH U MEXAaHMUYECKUIN CMBICIL.
Huddepentmpyemocts pyHkimu B Touke. OcHOBHBIC MpaBuia audde-
peHuupoBanust. [IpousBoaHast ciioxHON, 0OpaTHOM, HESIBHOM M TIapaMeT-
pudecku 3amaHHoi (QyHKumi. [Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX
bynxumii. nddepeniman ¢pynxumn. MaBaprantHOCTh opmbl audde-
penrmana. [IpousBoanbie u tudpepeHIrab BHICIINX MTOPSIKOB.

OcHoBHBIE TeopeMbl 0 auddepeHnnpyemMbIXx (YHKIUAX: TEOPEMBbI
®epma, Pomna, Jlarpanxka, Ko, IlpaBuno JlonuTans u ero ucnosib-
30BaHME JJIS1 PACKPBITHS HEOIIPEIeIEHHOCTEH.

HccnenoBanne (yHKIUU C MOMOILIBI0 MPOU3BOAHON. OThICKaHUE
HanOOJIBIIET0 ¥ HAUMEHbBIIETO 3HaUeHU yHkmun, auddepenunpy-
emoii Ha oTpeske. MccnenoBanne GyHKUIMM Ha BBITYKIOCTb, BOTHY-
TOCTh;, TOUKU meperunda. AcumnTorsl pyHKIUH. O0mas cxema uccie-
JoBaHMs QYHKIIMU U TIOCTPOEHUS ee rpaduka.

2-fi ceMmecTp

AndpepennuuannHoe
HCYHUCJIeHHEe (PYHK-
MU HECKOJILKHX Ie-
PeMEeHHbIX

@OYHKIMU HECKOJIBKUX MepeMeHHbIX. O0s1acTh OnpeneneHusl, TUHUH
ypOBHsSI (PYHKUMHU JABYX IepeMeHHbIX. I[Ipenen um HempepbIBHOCTH
¢yHKIMM 1BYX nepemMeHHbIX. YacTHble npousBonHble. KacarenbHas
IUIOCKOCTh U HOPMaJlb K MOBEPXHOCTU. OKCTpeMyM (YHKLIMHU JIBYX
nepeMeHHbIX. Hanbospiiee 1 HanMeHbInee 3HaueHHsT QYHKIIMHA ABYX
IEPEMEHHBIX B 3aMKHYTOH 001acTH.

HNurerpajibHoe uc-
yuciaeHne pyHKkuuu
OJIHO¥ NepeMeHHOoI

ITepBooOpaznasa. HeonpenenenHslil nHTErpan u ero cpoiicrsa. Tao-
Jauna uHTerpanos. HemocpenacTBeHHOE MHTErPUPOBAHME U UHTETPH-
pOBaHUE TOJIBeICHUEM Mo 3HaK auddepenHnnana. 3amMeHa rnepeMeH-
HOM M MHTETPUPOBAHHUE IO YACTSIM B HEONPEIEICHHOM HHTETpae.
Mpuorounensl. Teopema be3dy. OcHoBHas Teopema anredpbl. Pazio-
KEHHE MHOTOWIeHa C JEHCTBUTEIbHBIMH KO3((UIIMEHTaMU Ha JIU-
HEelHble U KBaJpaTHYHbIE MHOXXHUTEIU. Pa3nokeHue palnoHaIbHBIX
npobeit. MIHTerpupoBaHue panMoHaIbHBIX IpoOei. HTerpupoBanue
HEKOTOPBIX MppallMOHAIBHBIX U TPaHCUEHAEHTHhIX (yHKIUH. 3ana-
4M, NPUBOJSALIME K IMOHITHIO ONPENEIEHHOro uHTrerpana. Omnpene-
JIEHHBIN WHTErpan, ero ceorictea. ®opmyna Herorona-JleitOuuiia, ee
IIPUMEHEHHUE I BBIYUCIICHHSI OIIPEIETICHHBIX HHTErPaJIOB.

HecoOcTBeHHBIE HHTErpaibl ¢ OECKOHEUHBIMH MpEesiaMu U OT He-
OTpaHUYEHHBIX (PYHKIMI, UX OCHOBHBIE CBOICTBA.




JAnddepenuunaabubie
YPABHEHUSA

dusnueckue 3anauu, NpuBoJAIIME K AuddepeHInanbHbIM ypaBHe-
HusM. Juddepennuansapie ypaBHEHHsI IEpBOro MOpsiiKa. 3anava
Kommu. Teopema cyiecTBOBaHUS M €JMHCTBEHHOCTH PEILIEHUS 3a/1a41
Kommu. OcHoBHBIE Kiacchl TuddepeHIaabHbIX YPaBHEHUH IEPBOTO
HOpsi/IKa, UHTETPUPYEMBIX B KBaJpaTypax.

Juddepennmanbaple ypaBHEHUs BHICIINX HOPSAKOB. 3anaua Ko,
VYpaBHeHMs1, JOITyCKAOLUe TOHUKEHHUE TopsiAKa.

Jluneiinsie nuddepeHnnanbHble YpaBHEHUS: OJHOPOAHbBIE U HEO-
HopoaHble. OOmiee pemenre. Meroa Jlarpana Bapuaiuu mocTosH-
HbIX. JIuHeiinble nuddepeHanbHble YpaBHEHUS C IMOCTOSHHBIMH
Ko3(puureHTamMu. YpaBHEHMs C MPAaBOH YacThbIO CIELUAIBHOTO BU-
Ja.

[TonsaTue o quddepeHnanbHbIX YpaBHEHUSAX B YACTHBIX MTPOU3BOJ-
HBIX (YpaBHEHMsI MaTeMaTUYECKOU (DU3UKK)

3-fh cemMmecTp

Panni

[Tonsitue yucnoBoro psga. Yactuunsie cymmbl. CxoauMocTs psiga. He-

o0xoauMelii pusHak cxoxumoctu. Kputepuit Komu cxomumoctu uuc-
noBoro psaa. IIpusHak cpaBHeHus. JlocTaTOYHBIE IPU3HAKUA CXOAUMOCTH
PAIOB € IOJIOKUTEIbHBIMU YJICHAMM: NPU3HAKU CPaBHEHUS; paJuKallb-
HbI npusHak Kowm; npusnak Jlanambepa; nnTerpanbubiil npusHak Ko-
my. 3Hakouepenyroumecs psapl: npusHak JleiiOnuma. AOcomoTHas u
YCIIOBHAs1 CXOAUMOCTD.

OyHKUMOHANbHBIE psAabl. O6macTh cxoauMocTH. PaBHOMepHas cxonu-

MocTh. [Ipusnak Beiepmrpacca. Crenennbie psasl. Teopema Abens. Ps-
nsl Teltnopa u Makinopena. Paznoxenue QyHKIUI B CTENIEHHBIE PSI/IbI




10

Teopus
BEePOATHOCTEH U
MaTeMaTH4ecKast

CTATHUCTUKA

Crny4aiiable coObiTus. [IpocTpaHCTBO 37eMeHTapHBIX coObITHiA. [ToHS-
THE CIIy4ailHOTO COOBITHS. BEeposSTHOCTE. AKCHOMAaTHYECKOE TOCTPOCHHE
TEOPUHU BEPOATHOCTEH. Y CIOBHAsA BEpOATHOCTh. DopMyJsia MOJTHON BEpo-
stHoctu. Popmyna baiteca. Cxema bepnymiu. Teopemsr Ilyaccona u
Myappa-Jlamnaca.

Crnyuaiinble BeMUUHBL. J{MCKpETHBIE Cily4ailHbIE BEIUYUHBI. DYHKIMS
pacmpeseneHus U ee CBOMCTBAa. MaTemaTHuecKoe OXHJIaHuEe U JAUCIep-
cusl.

HenpepriBable ciydaiinple BenuyuHbl. DyHKIUS pacrpeneneHus u
IUIOTHOCTh BEPOSATHOCTH, MX CBOHCTBA. MaTemMaTHUECKOe OXHUAaHUE U
JIMCTIEPCHST HETIPEPBIBHOW cilydaliHOW Benu4uHbl. HopmanbHOe pacmpe-
JIeTICHUE M €ro CBOMCTBA. 3akoH Oonpmmx ymcen. Teopembl beprymmn u
YeoOnimesa. LlentpanbHas npeaensHas Teopema JlsmyHoBa.

CratucTuueckoe onucaHue pe3yiabTaToB HaOmojeHuil. ['eHepanbHas
COBOKYITHOCTb U BbIOOpKa. Bapuarnmonnsiii psa. ['ucrorpamma, smnupu-
Yyeckas (QYHKIHS pacIipeieieHus], BRIOOPOUHAs CPETHSS U TUCTIEPCHSI.

CraTucTudeckue OLIEHKH: HecMellleHHBbIE, 3(pPEeKTUBHBIE, COCTOSATENb-
Hble. JloBepuTenabHasi BEPOSITHOCTh U JOBEPUTENbHBIN MHTEpBai. Omnpe-
neneHue HeoOxonumoro oObema BbHIOOpKH. [IpUHIMI MaKCHMAaIbHOTO
[IpaBA0N0100MUsL.

OyHKIMOHAIbHAS 3aBUCUMOCTh M perpeccusi. Kpusele perpeccuu, ux
coiicTBa. Koadumuent koppensnnn, KOppeasuOHHOE OTHOIICHHE, X
CBOMCTBA U OLICHKH.

MeTtop1 00pabOTKH Pe3yabTaTOB U3MEPEHUH.




5.3. [IpakTnyeckne 3aHATHS

Tab6muna 5

NeNe
n/n

HaunmenoBanue
pa3aesia TUCUMILIN-
HBI

Conep:xanue pasaena

l-ii cemecTp

JInneitnas aiaredopa

Brruucnenue onpenenureneid 2-ro, 3-ro U n-ro nopsAjakon. Pemenue
CUCTEM JIMHEHHBIX ypaBHeHUH MeronoM Kpamepa. CroxeHue U BbI-
YUTAHUE MATPUL U YMHOKEHUE UX HA YUCJIO. Y MHOXKEHHUE JIBYX Mart-
puu. Merton I'aycca pemienys: CUCTEM JIMHEWHBIX YPaBHEHUI

DJIeMEeHTHhI
BEKTOPHOI aJiredopnl

Pemienue 3a1a4y Ha HaxOXI€HUE KOOPIUHATHOW (JOPMBI 3amKcH BEK-
TOpA, €ro JUIMHBI, OIPEAECIICHNE B3aUMHOI'O PACIOJI0KEHUS BEKTOPOB
Ha IJIOCKOCTU U B IIPOCTPAHCTBE. BrIunCIIEHNE CKAJIIPHOTO IPOU3BE-
ACHUA BCKTOPOB, HAXOXKIACHUC YCIOBHA HUX HNCPHCHIAUKYIAPHOCTH.
BekTopHOE 1M cMenIaHHOE ITPOU3BENCHUS BEKTOPOB U UX I€OMETpUYe-
CKMil cmbIci. IIpuiioxkeHne BEKTOPHOIO M CMELIAHHOTO IIPOU3BEIE-
HUH BEKTOPOB JJIsl PELIECHUS] T€OMETPUUECKHUX 3a]1a4

AHaJIuTHYECKAA
reoMmeTpus

[Toctpoenue npsimoit Ha mitockocT. CocTaBiieHne OOIIEero ypaBHe-
HUS OpAMOM, mpoxozsmeil yepe3 aBe Touku. IIpuBenenue obuiero
yYpaBHEHHSI MPSIMOI K YpaBHEHHUIO B OTPE3Kax M K YpPaBHEHHIO C YT-
J0BbIM Kod(duuuentom. HaxoxaeHue yria Mexay MOpsIMbIMH.
VYcnoBus mapanienbHOCTH M NEPHEHAUKYIIPHOCTH HpsaMbIX. Ormpe-
JIeJIeHHe PAcCTOSHUS OT TOUKHU /10 npsiMoit Kpussle BToporo mnopsi-
ka. [IpuBenenne o0mMuUX ypaBHEHHH KPUBBIX BTOPOTO MOPSIKA K Ka-
HOHHUYECKOMY BUAY M TOCTPOEHHE ITHX KPUBBIX.

Teopus npeaesion

@ynkuus. O6nacte onpeneneHuss GyHkuu. OCHOBHBIE XapaKTepH-
CTUKHM (yHKUIMU. Bbluncienue mpeaenoB ¢ UCMONb30BAHUEM OCHOB-
HBIX TEOpPEM O Ipenenax. beckoHeuHo malbie 1 0eCKOHEYHO O0bIlne
¢ynkuuu. PackpbiTie HeonpeneneHHocTeil. Beruricnenue npenenos ¢
UCIOJIB30BaHUEM IIEPBOrO M BTOPOrO 3aMeuaTeNbHbIX Ipezenos. He-
npepbIBHOCTh yHKIMU B Touke. Touku paspeiBa [ u Il pona.

JAudppepennunanbHoe
HCYHUCJICHHE
pyHxumi

O/IHOI IepeMeHHOM

[lpaBuna muddepenuupoanus. dudbdepenumrpoBanue CaoxxHON
¢bynkuuu. [IuddepeHnrpoBanue HeSBHOW U MapaMeTpUUecKy 3aaH-
HoM QyHkumii. [IponsBonnbie u quddepeHnnanbl BHICIIMX MOPSIKOB.
Jlorapudpmuueckoe auddepenuuporanue. Mcmnonb3oBanue mpasuia
Jlonurans ns pacKpbITHs HEONIPEAEIEHHOCTEH.

HccnenoBanne (QyHKIMM ¢ MOMOIIBIO Ipou3BoaHONW. Haxoxnenue
MHTEPBAJIOB MOHOTOHHOCTH M TOYEK JKCTPEMyMa; HaXOXKJIECHHE
HauOOJIBIIEr0 U HAUMEHBILIETO 3HAUYCHUH (PYHKIMU Ha 3aJJaHHOM OT-
pe3ke. HaxoxkeHne MHTEpPBAIOB BBITYKJIOCTH, BOTHYTOCTH U TOYEK
nepern6a. Haxoxnenue acumnrot. Iloctpoenue rpaduka (yHKIuM
Ha OCHOBaHMUH MPOBEJIECHHOTO HCCeA0BaHus (QYHKIUU.




2-fi ceMmecTp

)Inq)q)epenunam,noeu OO6nacTp onpenenenus, JMHUMA YpOBHS (QYHKIIMU ABYX Iepe-
ucumncjenne GyHKkuuu
HECKOTL X MEHHBIX. Yacrasle npousBoansie. uddepenunpoBanue ciox-
HepeMeHHbIX HOU (yHKIMHU, YacTHbIE IPOU3BOJHBIE BBICILIUX MOPSAKOB.
HeomnpeneneHHslit HHTErpai 1 €ro OCHOBHbIE cBoicTBa. Tao-
auna uHTerpanoB. OCHOBHbBIE METO/Ibl MHTEIPUPOBAHMS: HEIIO-
CPEJICTBEHHOE NHTEIPUPOBAHUE, METO/ [1OABEICHNUS 1101 3HAK
IuddepeHimana, METO A 3aMEHbl IEPEMEHHOM, METO UHTETPH-
poBanus 1o yacTsMm. KommekcHsle yucna. Anredpandeckas
(dopma 3anucu KOMIUIEKCHOT0 uncia. Moayib 1 aprymeHT. Jlei-
CTBUS HaJl KOMIUIEKCHBIMU 4YKciaMu. TpUroHoMeTpuueckas u
nokasaresbHas (POpMBbI 3alIUCH KOMIUIEKCHOTro yncia. Gopmyia
HuTerpanbnoe

HCYHUCIeHHe PYHKIUI
OTHOM MepeMeHHOM

Myagpa-Jlannaca. MHorowieHsl. Pa3zinosxeHre MHOro4aeHa Ha
JIMHENHbIE ¥ KBAJPaTHbIE MHOKUTEIU. THUIIBI TPOCTENIINX APO-
Oell 1 ux uHTerpupoBanue. MIHTerpupoBanye paloHaIbHbIX
JpoOeit MeToI0M pa3lioKeHUs Ha mpocteime apoou. uTe-
IpPUPOBAHKE NPOCTEHIINX UppallMOHAIBHBIX QyHKIUH. MHTe-
IpUPOBaHME TPUTOHOMETPUYECKUX QyHKIUI. Bpruucnenue
OTIpeICIEHHOTO HHTErpaja ¢ MoMoIIbo hopMyiibl HeroToHa-
JleiiOHuna. 3aMeHa NepeMeHHOH B ONpeAeIEHHOM HHTErpaje.
WuterpupoBanue o yactsaM. HecoOcTBEeHHBIE HHTETPaJIbl. BhI-
YHCJICHNE UHTErpaJIoB ¢ OECKOHEUHBIMU TPAHULIAMH U UHTErpa-
JIOB OT Pa3pbIBHBIX (PYHKIIMH.

JAudpdepenunanbHbie
YPaBHEeHMs

VYpaBHEHHUSI € Pa3ACIAIOIUMUCS IEPEMEHHBIMU, OTHOPOAHbIE U
JTuHeHble ypaBHeHUs 1-ro nopsaaka. Juddepennmanbubie
YPaBHEHHUs 2-T0 MOPsIZIKA, JOMYCKAIOUINE TIOHMKEHNUE TOPAIKA.
Jluneitnsle nudepennmanbuble ypaBHeHUs 2-To nopsaka. Jlu-
HEIHbIE OTHOPOAHBIE U HEOJHOPOAHbIE YpaBHEHU. JInHEHbIE
muddepeHIranbHble YpaBHEHUS ¢ IOCTOSTHHBIMU KO3 dUIIEH-
Tamu. Perienue oHOPOIHBIX U HEOJHOPOAHBIX AU depeHiu-
aJIbHBIX YPaBHEHUM € IOCTOSTHHBIMU KOA(PGUIIMEHTAMU C TIPaBOM
4acThIO CIIELNATIbHOTO BUJIA.




3-H cemMmecTDPp

9 Psaab1

Yucnossle psjbl. CXxoauMocTh U cymma psija. OCHOBHBIE CBOMCTBA
cxoasamuxcs psaoB. Heo6xoanmoe ycinoBre CX0UMOCTH 3HAKOIOJIOKH-
TenbHOTO psina. Teopemsl cpaBHenus. [lpusnaku Jlanambepa, Kommn.
3nakodepenyromnuecs psaasl. [Ipusznak Jleiiouuma. [Tonstue o pyHKIIMO-
HasnbHOM psizie. CreneHHble paapl. MHTEpBan u paguyc cxogumoctu. Pasz-
noxxenune GyHkiui B psag Teimopa u MakinopeHa

Teopus
BEPOATHOCTEN U
MaTeMaTH4ecKas
CTATHCTHKA

10

OO6ume nmpaBuiia KOMOMHATOPUKY: TIPABUIIO CYMMBI, ITPABUIIO IPOU3BE-
neHus. Pazmenienus, nepectaHoBKH, codeTanus. CiydyaiiHble COOBITUS U
onepauuu Hag HUMU. HecoBmecTHbie coObITH. [TomHast rpymnmna nonapHo
HECOBMECTHBIX coObITHIi. Kitaccuueckoe omnpeneneHe BepOsITHOCTH.
TeopeMsbl CII0KEHU U YMHOKEHHS BEPOSTHOCTEH. Y CJIOBHAs BEPOSIT-
HocTh. @opmyna nonHoi BepositHocTH. Popmyna baiieca. Cxema bep-
HYJLJIN.

JuckperHas ciydaiiHasi BEJIMUMHA U €€ OCHOBHBIE XapaKTEPUCTUKH.
HenpepsiBHas cityqaitnas BenuunHa. OyHKIMA pacnpeneneHus U ioT-
HOCTb BEpOSITHOCTEW. MaTeMaTHyecKoe OKUIaHuEe U JUCIIEPCUS Hempe-
PBIBHOM CIIy4allHOW BEJIMYUHBI.

['enepasibHast COBOKYITHOCTH U BbIOOpKA. Bapuanuonnsiit psan. ['ucro-
rpaMma, 3Mnupudeckast yHKIMs pacipeesieHns, BBIOOpOUHas CpeHss
u aucnepcusi. CTaTUCTUYECKUE OLEHKU: HeCMEIIeHHbIE, () (heKTUBHbIE,
coCTOATENbHBIE. JlOBEpUTEIbHAS BEPOSTHOCTD U IOBEPUTEIbHBIA HHTEP-
Baj1. OmnpeneneHre He0OX0AUMOT0 00bemMa BeIOOPKU. [IpuHIIMTT MakcH-
MaJIbHOTO TIPaBOMOI00uUS.

@OyHKIMOHAIBbHAS 3aBUCUMOCTD U perpeccusi. Kpussle perpeccun, ux
cBorictBa. Koappunment koppensiunu, KOppersiimOHHOE OTHOIIIEHUE, UX
CBOWCTBA U OLICHKH.

6. CamocTosiTeqibHasi padoTa CTYICHTOB IO AUCIUILINHE

IlepBblii cemecTp

BOl'[pOCbI MJIA CAMOCTOATEC/IBHOI0 M3YUCHU ST

JInHeHHbIe NPOCTPAHCTBA U ONIEPATOPDI.

1. Jluneitnsle nmpocTpancTBa. JIuHeiiHas 3aBUCHMOCTh U HE3aBUCHMOCThH CUCTEMbI BEKTOPOB. PasmepHoCTh 1

6a3uc TMHEHHOT0 MPOCTPAHCTBA.

2. TlpeoOpazoBaHre KOOPIMHAT MIPH TIepexoie K HOBoMY 0a3ucy. JInHeiHbIe onepaTopsl U IeHCTBUS

Haa HUMMU. CBs3b MCXKIAY MaTpuaMu JIMHEHHOTO oreparopa B pa3JIMYHbIX Oa3mcax.

3. CoOcTBeHHBIE 3HAYEHUS W COOCTBEHHBIE BEKTOPHI JIMHEHHOTO omepaTopa. XapaKTepUCTUISCKUN

MHOT'OYJICH.

KBaagpaTnunsie ¢popMmsbl.
4. bunuHeiHble U KBapaTU4Hble (hopMbl. MaTpuLia KBaApaTUYHON (OPMBI.
5. IlpuBenenue kBagpaTuyHO (pOpMBI K KAHOHUYECKOMY BHULY.
6. ®opMynMpOBKa 3aKOHA UHEPIIUH.
7. Kpurepuii CuiibBeCTpa MOJI0KUATEITHHON ONMPEEIICHHOCTH KBAAPATUIHON (POPMBI




Oo0pa3zen 3a1aHus ISl CAMOCTOSITEIbHOM PadoThI
1. Pemuth cucremy ypaBHeHui a) metonmom JKoppana-I'aycca; 6) mMeTomoM MoOau(UIIMPOBAHHBIX
KOPAAHOBBIX UCKITIOYeHHH. HaliTi Bce Oa3ucHbIE pelIeHns CUCTEMBI.

2. Tloka3zatb, 4TO BEKTOpHI &, Ay, d3 00pasyloT Oasuc B R3u Pa3snoKUTh BEKTOp d, MO 3TOMY
basucy: & =(2,1,3), a, =(-4-2,-1), a3=(345), a,=(132).

o 2
3. Jlana matpuna A nuHeliHOro oneparopaB R,
1) ITocTpouTh MAaTPUYHBIH OMEPATOp, 3aAaHHBIM MATPHUIIECH A.
2) Haiiti coOCTBEHHBIC 3HAYCHHUS M COOCTBEHHBIC BEKTOPBI JMHEHHOTO oreparopa (MaTpHUIlbI).

. 2
3) Ilpusectu kBagpatudHyio GopMmy, 3agaHHyr0 mMatpuneid A B R, k kaHoHMueckomy Buiy, a
TaKk)ke€ OPTOHOPMHUPOBAHHBIN 6A3UC, B KOTOPOM OHA UMEET 3TOT BUJI.
4) BbIACHHUTD, SABJISICTCS JIM KBaJpaTHyHast HopMa 3HAKOOIPEACAEHHOM.

2 -1 0
A=-1 2 -1
0O -1 1

Bropoii cemecTp
Bonpocs 1J1s1 caMoCcTOATEILHOM padoThI

1.  IlpowmsBoxaHast GyHKIMU 1O HANIPABICHUIO U €€ TEOMETPUIECKUI CMBICIL.
2.  T'pagweHT QYHKUIMU U €r0 TeOMETPUIECKUN CMBICIL.
3. OOpaboTka SKCHIEpUMEHTAIbHBIX JAHHBIX METOJIOM HAaMMEHBIINX KBaIPaToOB.

O0pasen 3agaHus 17151 CAaMOCTOSITEIbHOM PadoThI

1. HaiiTi mpou3BOIHYIO 1O HANPABICHUIO OMCCEKTPUCHI NIEPBOTO KOOPAWHATHOTO yriia B Touke M(1;1)
dynxuun z = x>y —5xy* +8.

2. Haiitu npou3BOAHYIO MO HAMpaBIeHHIO GYHKIMH U= X" —2XZ+Yy® B Touke M(1;2;-1) mo Hanpase-

Huto BekTopa MM, rne M, mmeer koopauHaTs (2;4;-3).

3. HaiiTi Ipou3BOIHYIO 110 HANPABICHUIO OMCCEKTPUCHI IEPBOrO KOOPAWHATHOTO yriia B Touke M(1;1)
dynximu z = x>y —5xy* +8.

4. aiiT TpaJueHT U ero MoAyib (pyHKUIUU: a) Z = # B Touke M(0;3); 6) U=+X"+y*+2° B

X“+y +1

touke M(—1;2;0).

5. Tlo manHbM TaOnuibl Haiith ¢GyHKuuio Y =ax+b, Hawmydmmm o0pa3oM OMUCHIBAIOUIYIO CBSI3b
MEX]ly TOJIydeHHbIMU YKCIEPUMEHTAIbHBIMH JaHHBIMU. 37IECh Y, — SKCHEPUMEHTAJbHbIE 3HAUECHUS

COOTBCTCTBYIOHH/Ie 3HAYCHUAM XI 5 nonyquHHe OIILITHBIM HYTGM
X 1,0 1,5 3,0 4,0 5,0
y 25 3,0 25 1,5 0,5




Tpernii cemecTp

BOHpOCLI JUIS1 CAMOCTOATEIbHOM paﬁoTbI

1. [1o nanHbIM 7 U3MEpPEHUN HEKOTOPOW BEJIMYMHBI HAMIEHBI CPEIHSIS pe3yIbTaTOB U3MEPEHUM, paBHAs
30 u BeIOOpOYHAs nucriepcus, paBHas 36. Haliure rpaHuiipl, B KOTOPBIX ¢ HaJIeKHOCTBIO 0,99 3aKimrodueHo
HMCTUHHOE 3HAYEHUE U3MEPAEMON BETMYUHBI.

2. ITo BeIOOpKE 00BbeMa N=30 HailieH CpeHUI BEC U3ICTUN X . =130 2, U3rOTOBJICHHBIX HA IIEPBOM
CTaHKeE; 10 BEIOOpKE 00bemMa M=40 HalijieH CpeTHUI BEC H3ICITHIA Y_e =125 2, U3rOTOBJICHHBIX Ha BTOPOM
cTanke. MI3BeCTHBI rFeHepasbHEIE TUcepcHn oy = 6027, 0'5 =802". . TpeGyeTcs HA ypPOBHE 3HAYUMOCTH

0,01 npoBepuTh HyJeBYIO THTOTe3y H, :X . =Y, mpotus konkypupyomeii runoresst H, : X, >Y,..

IIpennonaraercs, 4To reHepaIbHbIE COBOKYITHOCTH paclpeieleHbl HOpMaJIbHO, @ BBIOOPKH HE3aBUCUMBI.
3. Haiitu noBepuTenbHBIA HHTEPBAJ ISl OLICHKH MAaTEeMaTHYECKOT0 OXKUaHUs 8 HOPMAJIBHOTO pac-

npeneicHust ¢ HaaSKHOCThIO ¥ = 0,95, 3Has BBIOOPOUHYIO CpefiHIo X = 67,4, 006EM BEIOOPKH (YUCIIO

Habmronenuit) N=144 u cpenHee KBaIpaTUYHOE OTKIOHEHHE O =4.
4. KonndecTBeHHBIH MpU3HAK X TeHepallbHOM COBOKYITHOCTH pacnpeneiéH HopmanbsHo. [1o BeiOGopke
00béMa N=36 HaiineHsl BeIOOpouHas cpeausas X = 20 u s = 0,8.Halitu moBepuTEeIbHBIA HHTEPBAI JIJIs HE-

HU3BECTHOT'O MAaTEeMaTUYECKOTO OXKUJAHUSA a ¢ HaIEKHOCTHIO 0,95

Y4eOHO-MeTOIHYECKOE 0DecTeueHHe CAMOCTOSATEILHOI PadoThI CTY1eHTOB

1. Janxo II. E., [TonoB A. T'., KoxxeBuukoBa T. f. Bricias Mmaremarvka B yIpaKHEHHUSIX M 3a/layax:

VYueb. nocobue ans By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «13aarensctBo «Mup u

oOpazoBanuey, 2014.

I'mypman B. E. Teopust BeposiTHOCTE 1 MaTemaTHdecKas craTucTuka. — M.: Beicias mikona, 2003.

3. Jamaesa JLII., MarameBa X.[I. JIunelinas anreOpa. YdueOHOE TocoOHWe MO HM3YUYCHHIO pasjesa-
I'pozssiid, UL ITHTY, 2013.

4. MaromaeBa M. A., UcaeBa JI. M. Ilpaktukym no Bbicmieii marematuke. Yacte — 1, 2. YueOHO-

METOAMYECKOE TTOCOOUE JUISl CTYJIEHTOB SKOHOMUYECKHX crienuanbHocTeil. — ['po3nbii, 2014.

Canpnos A. A. Kpartkwuii kypc Beicuieit marematuku. — ['posnsbiil, UL ITHTY, 2014.

6. Ilucemennsiit JI. T. Koncnekt nekiuii mo Beiciiei maremaruke. [lomubiit kype. — M.: Briciias mikona,
2013.
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7.011eHOYHbIE CPeICTBA

7.1. Bompocsl K py0e:KHBIM aTTeCTANMAM

IlepBb1ii cemecTp

Bonpocsl k nepBoii pyOe;kHOH aTTecTaluu

=

Omnpenenurenu 2-To ¥ 3-T0 MOPSAKOB. ANreOpanyecKkre JOMOTHEHUS 1 MUHODEI.

2. TlousaTtue o0 ompeaenuTene n-Tro MOPsIKa. OCHOBHBIE CBOMCTBA ONPEACIUTENCH; UX IPUMEHEHNE
K BBIUMCJICHUIO ONPEAEIUTENEH n-T0 MopsiaKa.

3. Cucremsl mHeHHBIX ypaBHeHu#. [IpaBmino Kpamepa. OgHopoaHas cucrema.



Marpunpl. [eiictBus Hajg Matpunamu. OOpatHas marpuna. MaTpU4HbI croco0 pemieHusi CUucTeM
JINHEMHBIX YPaBHCHUH.

Pemenne cucrem JIMHEMHBIX ypaBHEHUM MeTofoM l'aycca. MccnenoBaHue cucrteM JIMHEMHBIX ypaB-
HEHUM.

JlexapToBBI IIPSIMOYTOJIBHBIE CUCTEMBI KOOPJAMHAT HA IUIOCKOCTH M B IpoctpaHcTBe. [lonspHas cu-
CTEMa KOOpJIUHAT.

Bexropsl. JInHelHble onepanuu HajJ BEKTOpaMu. JIMHEHHO He3aBUCHUMBIE BEKTOPBI. ba3uc, pasnoxe-
Hue no Oasucy. IIpoeknuu Bekropa Ha ocu koopauHaT. Koopaunatel BekTopa. lyinHa BEKTOpa U
HaIIpaBJAIOIIKAE KOCUHYCHI. Y CJIOBUS KOJUIMHEAPHOCTU BEKTOPOB.

CkajsipHOE IIPOU3BEIEHUE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXIY BEKTOpaMH. Y CIOBHE MEPICHIH-
KYJISIPHOCTH JIBYX BEKTOPOB. MEXaHUUYECKUI CMBICII CKAJSIPHOTO IIPOU3BEIACHUS.

BexTtopHoe npousseneHre BeKTOpoB. OCHOBHBIE CBOMCTBA U BBIYHMCIEHUE Yepe3 onpenenauTens. I'eo-
METPUYECKOE MPUIIOKEHUE BEKTOPHOI'O IPOU3BEACHHUS.

10. Cmemannoe IMPOU3BCIACHUC BEKTOPOB. OCHOBHBIE CBOMCTBA M BBHIYHCIICHHE qepe3 OoNnpeaAciIuTECIIb.

KommmanapHOCTh TpEX BEKTOPOB. ['eoMeTprUecKOe MPUITI0KEHNE CMEIIAHHOTO MPOU3BEICHHUS.

11. Ipsimast Ha mmockocTu. Pa3nuuHble BUIBI ypaBHEHUN MPSAMOM HA MJIOCKOCTH. YTOJ MEXKIY MpPSIMBbI-

MH. Y CIOBUSA NEPHNCHAUKYJIAPHOCTH 1 IMAPAJIJICIIBHOCTHU IIPAMBIX. Paccrosiane ot ToOUKH a0 HpﬂMOﬁ.

12. KanoHn4eckue ypaBHEHHUsI KPUBBIX BTOPOTO MOPsAKA: OKPYKHOCTH, SJUIMIICA, TUIIEPO0IIbl, TapaboIbl.
13. YpaBHeHHs MJIOCKOCTH H MPSIMOM B MPOCTPAHCTBE. YTOJI MEXKAY MPSAMBIMU. YTOJ MEXKIY MPSIMON H

MIOCKOCThIO. Touka IEpEeCCUCHUS HpHMOfI U IIITOCKOCTH.

OO0pa3zen OuieTa nepBoii pyoe:kHOi aTTecTAlNU

Haiitn npomsBenenue marpuir A*B, ecnu: A_[—Z 3j _[5 2]
5 —6)'" a4 —7)

Pemmnth cHCTeMY THHEHHBIX ypaBHeHuit Metonom Kpamepa umi Faycca: | %1+ 2%z +3X%5 =5,
2% — X, — X5 =1,
X, +3X, +4X; = 6;

Ynpocrute Beipakenue: (2a +3b)x (a + 2b)

4. Haiiti 066éM nupamusl ABCD, eciu: A(3; 2; 11), B(0; 3; 13), C(4; 3; 9), D(3; 3; 1).

CocTaBUTh ypaBHEHHUE MJIOCKOCTH, MPOXOISALIEN Yepe3 TPU TOUKHU M, (=3,0;1), M,(0; 2; 3), M4(3; 1, -1).

6. CocTaBuTh ypaBHEHHS IPAMOM, IPOXOMALIEH YEPE3 TOUKY M (2;—3;5), HEPIEHIMKYIAPHO IIOCKOCTH
3X-5y-2+2=0.
Bonpoch! K0 BTOpO#i pyOe;KHOH aTTeCcTalHi
1. Tlpenen ¢pynkuuu B Touke. [lpenen pynkuuu Ha 6eckoHeyHocTH.  OTHOCTOPOHHHE IIpEIEbL.
OrpaHu4eHHOCTh (PYHKIIMH, UMEIOLIEH npeer.
2. beckoneuHo Gousbliast 1 OECKOHEYHO Manas GYyHKIMU U CBA3b MEXAY HUMU. PaznoxkeHune GpyHKIuH,
MMEIOILIEH Mmpeien, Ha MOCTOSHHYIO U 0ECKOHEUHYIO MaJyIo.
. |0 o0 Ny
3. OcCHOBHBIE TEOpEMBI O TpefeNax. PackpeITHe HEONpeaeIeHHOCTEH 0 u | — | Ilepssiii 3ameua-
00
TEJIbHBIN MpeIed.
4. Yucnosele nocnenoBarenbHocTu. [Ipenen nocnenosarenbHocTu. CyliecTBOBaHUE Mpeesia MOHOTOH-

HOM Ol"pElHH‘-ICHHOfI MOCJIeI0BaTeIbHOCTH. YHCIIOo e. HaTypaJ'ILHLIC J'IOl“apI/I(pMLI.



o

CpaBHeHHE OECKOHEYHO MaJbIX. DKBHBAJICHTHBIE OECKOHEYHO Malible. 3aMeHa OCCKOHEYHO MAabIX
9KBUBAJICHTHBIMH TPU BBIYHCIICHUU TIPE/ICIIOB.

HenpepsiBHOCTh QyHKIINH B Touke. Touku pa3priBa GyHKIMU U UX KJIaCCH(PHUKAIIUS.

HenpepbiBHOCTh GyHKIIMK Ha oTpe3ke. CBOWCTBA HENPEPHIBHBIX HA OTpPE3Ke (YHKIUH: OrpaHUYCH-
HOCTh, CYIIECTBOBaHHE HAWOOJIBIIETO U HAUMEHBIIETO 3HAYCHUH, CYIIECTBOBAHUE MPOMEKYTOUHBIX
3HAa4YCHUH.

8.Ompenenenne  MpOU3BOAHOW  (QYHKIMH, €€ MEXaHMYECKHMd H  TEeOMETPUYECKHHA  CMBICI.

9.

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.

el oA

oo

VYpaBHeHUs KacaTeJIbHOW U HOPMAaJIH.
Huddepennnan GpyHKINU U €ro reoMeTpudecKkuii cmbici. MHBapranTHOCTH hopMbl nuddepenuana
1-ro mopsaxa.
[Tpon3BoHbBIE OCHOBHBIX AJIeMeHTapHbIX (yHKIMi. [IpaBuna nuddepenuupoBanms.
[IpousBoaHas cioxxuoi ¢pynkuun. Jlorapudpmudeckoe nuddepeHnupoBanme.
HuddepenunpoBanue GpyHKIHHA, 3aJaHHBIX B TapaMEeTPUUYECKON U HESIBHOM (hopmax.
ITpouzBoaHble U 1uddepeHanbl BBICIIMX MOPSIKOB.
[IpaBuio Jlonurans.
Teopembr @epma, Porust, Jlarpanxka, Komu o nuddepennmpyembix GyHKIHIX.
HccnenoBanue GyHKIMU C TOMOIIBIO MIEPBOM MTPOU3BOIHON: HEOOXOIMMBIE M JOCTATOYHBIC YCIOBHS
BO3pacTaHUs U yObIBaHUS (PYHKIIUH.
OkerpemyMm dyrkun. Heo6xonnmMoe U 10CTaTOYHOE YCIIOBHS CYIIECTBOBAHUS SKCTPEMYyMaA.
AcuMnToThl rpaduka GyHKIUH.
BBITyK10CTh, BOTHYTOCTh M TOYKH Tiepernoda rpaduka pyakmun. Heodxoammoe 1 10CTaTOYHOE YCII0-
BUS CYIIECTBOBAHHUS TOYEK Ieperuoa.

OO0pa3zen 0usleTa BTOpPOii py0e:kHOil aTTecTAalNU

Haiitu npenensr: 1) lim
X—0 7X

3 , 2) lim

3

i . oAx=1-1 _1\*
2x° +5x+1 sm5x, 3) lim 4 lim (x_lj .
+x+10 x>0 2X Xx—2 X-— X—>o0

X+3

Haiiti nponssosabie dyHKIwmii: 1) y=5x" +3i_£4+3, 2) y=cos*2x, 3 y=x>-e 4 xy® +x2 +y2 =0,
X

\/X_z

Haiitu skcTpeMyMBbl U HHTEPBaJIbl MOHOTOHHOCTH (DYHKIIMU Y =

2

x> -1

2x+1

Haiitn acummrorsl rpaduka GyHKIMM y = =—
X

Bropoii cemecTp
Bomnpocsl Kk nepBoii pyoe:kHO aTTecTaluH

OYHKIMH HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeneneHus. JIMHUN ypoBHS.

IIpenen u HeMpepBHIBHOCTH (PYHKIIMU HECKOIBKHX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IIEPBOTO U BTOPOT0 MOPSAKOB (PYHKIIMH JBYX NEPEMEHHBIX.

[onublit quddepeHran U ero UCHojab30BaHWE B NMPUOIMKEHHBIX BbIUMCIEHUSIX. VIHBapUaHTHOCTD
dhopmel motHOTO U depeHIrana.

KacarenbHast I10CKOCTh U HOPMaJIb K TIOBEPXHOCTH.

YacTHble MpOU3BOIHbIE U MOJIHBIE AU((epeHIInabl BEICIINX MOPSIKOB.

HesBuble pyHKIMU 1 uX AudQepeHIrpoBaHue.



8. DxcrpemyM (yHKIMH JBYX NepeMeHHBbIX. HeoOXomumble U JOCTATOUYHBIE YCIOBUS CYLIECTBOBAHUS
JKCTpEMyMa.

9. Tlousarue nepBooOpa3Hoii. Heompenenénupiii MHTETpal U ero cBoiicTBa. Tabmuia HeonpeaenEHHbIX
UHTETPaJIOB.

10. OcHOBHBIE METO/IbI MHTETPUPOBAHHUS: HETIOCPEACTBEHHOE MHTEIPUPOBAHHUE, METOI HMHTETPUPOBAHUS
MIOJIBEICHUEM I10/1 3HaK JuddepeHnrana, MeTo1 3aMeHbl IIEPEMEHHOI

11. MuTerpupoBaHue 10 YacTsIM B HEOIIPEIEIEHHOM UHTErpalle.

12. PaznoxeHne MHOTO4JICHA Ha JIMHEWHbIE U KBAIpaTHbIE MHOKUTEIIH.

13. Tums! npocTeimmx ApoOei 1 UX UHTETPUPOBAHHE.

14. nTerpupoBaHue palMoOHAIbHBIX Ap0o0ei METOIOM Pa3IoKEHHsI Ha pocTeiue IpooHu.

15. MaTerpupoBaHue MpOCTEUIINX HPPAUOHATBHBIX (YHKITUI.

16. HTerpupoBanue TpUroHOMETPUUYECKUX (QYHKIMH, YHUBEpCAJIbHAsI TPUTOHOMETPUYECKas IOCTa-
HOBKA.

OO0pa3sen Onitera nepBoil pyde:kHOM aTTecTALNH

1. Haiitu o6nactsb onpenenenus GyHKIHHE Z =+/9—x? —y? . HaiiTu yacTHbIe €8 4acTHbIE TIPOU3BOIHBIE.
2. HaiiTi cnemyromue HHTETPaIbL:

a) [|3"- >+ 8 108 -4 ux; 6)jelgxdx; B) [(3x +1) edx;
cos’X X
xdx . (x—5)dx .
r)jﬁ, zl)_[26+ Py e)_[0033xcos9xdx.

Bonpocs! ko BTOpoii py0e:kHOH aTTecTAlMH

3aznauu, IPUBOAAIIME K TIOHATHIO ONPEEIEHHOT0 HHTErpana. OnpeaenéHHplii HHTErpall, CBOMCTBA.

®opmyna Hetorona-JleiOnuiia. 3ameHa nepeMeHHOM B onpeIeIEHHOM HHTETpaJie.

dopmysa UHTErPUPOBAHMSI 110 YaCTAM AJIs ONPEACIEHHOrO HHTErpaa.

HecoOcTBeHHbIE HHTETrpabI.

Juddepenunanbable ypaBHEHUS: onpeaeneHue, nopsaaok Y, pemenue /Y.

HuddepenunansHoe ypaBHeHUe 1-ro nopsaka: onpezaeneHue; odIiee u 4acTHoe pemienus. Teopema

CYLIECTBOBAHMS U €MHCTBEHHOCTH pemienns i 1Y 1-ro nopsaxa.

7. ]V c paznensiroiMMucs epeMEeHHbIMHU, OJHOPOIHBIE U JINHEHHBIE, METO/IbI UX PEILICHHUS.

8. IIpocteiimme ypaBHEHHs BTOPOTO MOPsAKaA, JOMYCKAIOUE TOHUKEHHE MOpsIKa:

9. Jluneiinsie ogHopoanbie 1Y 2-ro mopsiKa: TeopeMa O CTPYKTYpPE €ro pereHus

10. Heonnopoansle nuHelHble 1Y 2-T0 nopsaka: TeopemMa 0 CTpyKType OOIIero pemeHus

11. Jluneitnsie ogHOpoaHbIe Y 2-TO MOpsiKa ¢ MOCTOSSHHBIMU Kod(dpuimeHTamu. XapakTepruCTHIECKOE
ypaBHEHHE U CTPYKTypa OOIIEero pereHus

12. JluneitHble HeogHOpPOAHBIE [IY 2-TO MOpsAKA C TOCTOSHHBIME KO3 (PHIIMEHTaMU CO CISITHATbHOM
[IPaBOM 4aCTbIO

ook~ wdE

Oo0pa3zen 0uiieTa BTOPoii pydeskHoOI aTTecTallun

1 T
1. Haiitu onpeneneHHble HHTETpaJIbl: a) J‘ dx . 0) J' cos’ X sinx dx-
2 (2x+3)

oo
2. Haiiti HeCOOCTBEHHBINM MHTETPA: J‘ Inxdx.
T X
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Haiitn pemennst 1V: a) xy” — y’—xsinl —0: 0) (1+ x)y”+ y'+1=0.
X

Tperuii cemecTp
Bonpocsl k nepBoii py0eskHol aTTecTANMA

Yucnossle psiibl, YACTUYHAA CyMMA Psifia, IOHATHE CXOAUMOCTH U PACXOJUMOCTH YUCIOBOTO Psija,
HE00X0IMMOE YCIIOBUE CXOAUMOCTH.
[Ipumepsl cxoaAUMXCs U pacXOJAIIMXCS PSIOB.
JlocTato4yHble MPU3HAKU CXOJAMMOCTH 3HAKOIOJIOKUTEIbHBIX psAa0B. [Ipu3Haku cpaBHEeHuUS.
JHocraTounsie mpu3Haku cxoaumoctu Jlamambepa, Komrm.
3HaKkonepeMeHHbIE U 3HaKOUepeaytourecs psasl, npusHak JlelOHua.
JloCTaTOUHBIN MPU3HAK CXOJAUMOCTH 3HAKOIIEPEMEHHBIX PsIIOB, A0COIIOTHAS M YCIOBHAS CXOIUMOCTH
PSIOB, CBOMCTBA aOCOMIOTHO CXOSAIINXCS PSIIOB.
Crenennsie psaapl. Teopema AGemnst. Pamuyc, nHTepBai u 00:1acTh CXOAMMOCTH CTETICHHOTO Psifia.

Oo0pa3sen Ousera nepBoii pyoe:KHON aTTecTAlIUA

f 2,3, 4 5
2.2 4.3 84 165 326

z 5" o 1
12 Y w3 LD .
1 2) E‘I’]S ’ )ngl\( 1) ‘{/F

Harmmcatp o6mwmii uneH psa

o0
HCCHGI{OB&TB Ha CXOAUMOCTD YMCJIOBBIC PAJAbI: 1) Z -
n="1 +2

* n
Haiitu 06;1acTh XOAMMOCTH CTEIIEHHOTO psija Z X—.
n=1" \/ﬁ

Bonpochl ko BTOpO#i pyOeskHOM aTTecTalMH

Knaccugukanus coObITHIA: JOCTOBEPHbIE, HEBO3MOXKHBIE, cllydaiiHble coObITHs. COOBITHS: COBME-
CTUMBIE 1 HECOBMECTHMBIE; PABHOBO3MOJKHBIEC; 3aBUCUMBIE M HE3aBUCHMBIE; IPOTUBOIIOJIOKHBIE;
MIOJTHASI TPYTINA COOBITHM.
Krnaccuueckoe ornpeneneHue BeposSTHOCTU COOBITHS; €r0 CBOMCTBA.
Anrebpa coOpITuil. YcnoBHas BepoaTHOCTh. [IponsBeieHre u cymma coObITuil. TeopeMbl yMHOXKEHUS
U CJIOKEHHUSI BEPOSTHOCTEMN.
®opMmyia nonaHou BepossTHocTU. PopMmyiisl balieca.
Cxema MoBTOpPHBIX He3aBUCUMBIX ucnbiTanuil. opmynsl bepuymnnu, Jlamnaca u Ilyaccona.
Cayuaiinsle BennuuHbl: quckperHsle (JICB) u nenpepoiable (HCB). UncnoBble XxapakTepUCTUKU
CIIyYalHBIX BEJIMYMH:
bunomuansHoe pacnpeneneaue 1CB.
OyHKIMS pacipeesieHus U IIOTHOCTh BepositHocTel HCB.
HopwmansHaoe pacnipenenenue HCB.

Oo0pa3sen Ous1eTa BTOPOM py0exkHOI aTTecTaunu

N3 100 usrorosnennsix neraneit 10 umerot nedexr. s nmpoBepku Obutn oToOpansl 5 netaneit. Ka-
KOBa BEPOSTHOCTh TOTO, YTO CPEIM OTOOPAHHBIX JIeTalieil 2 OKaXyTcsi OpaKOBaHHBIMU?

[Maprtus snexrpuueckux jgammnouek Ha 20% wusrorosiieHa nepBbiM 3aBojioM, Ha 40% - BTOpPBIM U Ha
40% - tperbuMm. bpak cocraBisieT cooTBeTcTBeHHO 1%); 0,5% 1 0,6% TpPOAYKIIMH STHUX 3aBOJIOB.
Haiiti BEpOsSTHOCTH TOTO, UTO Hayaauy B3sATas U3 MAPTHH JIAMITOYKA OKAKETCS CTaHIapPTHOM.
OXOTHHK, UMEIONIHI 3 MaTPOHA, CTPENISIET MO JUYH 0 MEPBOTO MOMAJaHUs WU J0 U3PACXO0I0OBAHUS
BCEX MaTPOHOB. BeposTHOCTH MOmajaHus MpH mepBoM BeicTpere paBHa 0,6; mpu KakaoM mocCieny-
forieM BeicTperie ymenbiaercs Ha 0,1. CocTaBuTh 3aKOH pacrpeie/CHHs YUCIia TaTPOHOB, H3PACX0-



JIOBAaHHBIX OXOTHUKOM. HalTu MareMarnyeckoe OXUAAHUE U JUCHEPCUIO 3TOM CIIy4alHOU BEIUYU-
HBI.

7.2. Bompocskl K 3K3aMeHaM ¢ 00pa3iaMu IK3aMeHANMOHHBIX OWJIETOB
IlepBblii cemecTp

TeopeanecKHe BOIIPOCHI, BLIHOCUMBI€ HA 3K3aMCH

9J1eMeHTDbI JUHEHHOH U BeKTOPHOﬁ a.nreﬁpbl, AHAJIUTHYIECCKAA reOMETPpUA

wn e

©ooNo Ok

15.

16.

17.

18.
19.

20.

21.

22.

23.
24,
25.
26.
27.
28.

OcCHOBHBIE CBOWMCTBA ONPEIEIUTENEH.

Mertobl penieHus CUCTEM JTMHEUHBIX ypaBHeHU: Kpamepa u ["aycca.

Bexkropsl. B3auMHOe pacrniosnoxkenue BEKTOpOB, KOOPAUHATHI U JUIMHA BEKTOpa. JInHelHbIe onepanuu
HaJ| BEKTOpaMH.

CkaisipHO€ ITPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA. Y CJIOBUE NEPIEHAUKYIISIPHOCTH JIBYX BEKTOPOB.
BekTopHOE Ipon3BeieHNE BEKTOPOB U €TI0 CBOMCTBA. Y CJIOBUE NMAPAJUIEIIBHOCTH IBYX BEKTOPOB.
CMmenianHO€ IPOU3BEIEHUE BEKTOPOB U €T0 CBOMCTBA. Y CJIOBHE KOMILJIAHAPHOCTU TPEX BEKTOPOB.
IIpsimas Ha nockocTu. Pasznuunble BUIbl ypaBHEHHUS IPSIMOU U BBIBOJ OJTHOTO U3 YPABHEHUM
[lepexox oT oxHOM (HOpMBI ypaBHEHHUS IPSIMOM K Ipyroii hopme.

VYron Mexy IpsAMbIMH a IJIOCKOCTHU. Y CJIIOBUS NapaJUIEIbHOCTH U NEPIEHANKYJIAPHOCTH MPSMBIX Ha
IJIOCKOCTH

. Ilnockocth. Pa3nuuHble ypaBHEHUS IIIOCKOCTH.
11.
12.
13.
14.

Yron Mmexay IByMs IJIOCKOCTSIMU. Y CJIOBHS TAPAJLICIIbBHOCTH U IEPIICHIUKYJISIPHOCTH TIJIOCKOCTEH.
[Ipsimas B mpocTpancTBe. PaznuyuHble BUABI ypaBHEHUI NPSIMOW U BBIBOJ OJJHOTO U3 YPABHEHUH.
VYcmoBus napauieIbHOCTH U IEPIEHIUKYJIAPHOCTH IIPSIMBIX B TPOCTPAHCTBE.
VYron Mexay NpsMON U IJIOCKOCTBIO. Y CIOBUS NMapaJIEIbHOCTH M MEPIEHAUKYISIPHOCTH MPSIMOUA U
IUIOCKOCTH.

BBenenue B MaTeMaTHUYeCKU aHAJIN3
[Ipenen ¢pyukiuu B Touke. [Ipenen ¢pynkun Ha 6eckoHeunoctr. OnHOCTOpOoHHUE Tpeaensl. Orpa-
HUYEHHOCTh (PYHKIIMH, UMEIOLIEeH mpeer.
beckoneuno manbie pynkuuu. OrpanndeHHble GyHKnu. beckonedHo GompIrie PyHKIMU U UX CBS3b
¢ OECKOHEYHO MaJILIMH (PYHKITASIMH.

OcHoBHBIE TEOpEMBI O Ipejenax. PackpbITie HeolpeaeéHHOCTEN BUaa

oo
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3ameyvartenbHble TIpeaesbl. Ta0auia 3KBUBAICHTHOCTEH 0.M.

HenpepsiBHocTh (yHKIMU. Touku paspbiBa U UxX Kiaccugukanus. CBoilcTBa HempepbIBHBIX (QYHK-

1005078

HenpepbiBHOCTh GyHKIIMU Ha oTpe3ke. CBONCTBA HENMPEPBIBHBIX Ha OTpe3ke (PYHKIUIl: orpaHHuYEeH-

HOCTb, CyIIECTBOBaHHE HAMOOJIBIIET0 U HAMMEHbILIEr0 3HAYEHUH, CyIlIeCTBOBaHNE IPOMEKYTOUHBIX

3HA4YCHUI.

Onpenenenve NpPoOU3BOAHONW  (QYHKIMHM, €€ MEXaHMYeCKMH U TeOMETPHUYECKHH  CMBICI.
YpaBHEHHUs KacaTeIbHOU U HOPMAaJIH.

Huddepennnan GyHKIUU U €ro reoMeTpuyeckuil cMbici. MHBapuanTHOCTH GopMbl nuddepenuana

1-ro nopsxka.

[Ipon3BoiHBIE OCHOBHBIX AsieMeHTapHbIX QpyHKuui. [IpaBuna nuddepenumpoBanusi.

ITpousBonHas cnoxxHo ¢pyHkuuu. Jlorapupmuueckoe auddepeHnrpoBaHue.

Huddepenunpoanue GyHKINN, 3aJaHHBIX B TapaMETPUIECKON U HEsIBHOU (popmax.

ITpouzBoanbie U U HepeHIaTbl BEICIINX MOPSIKOB.

[IpaBuino Jlonurans.

Teopembr @epma, Pomus, Jlarpanxka, Ko o nuddepeHmpyeMbix GyHKIUAX.



29. UccrnenoBanue (GyHKIMHU C TOMOIIBIO TIEPBOM MPOU3BOAHOM: HEOOXOIUMBIE U JJOCTATOUHBIEC YCIOBHS
BO3pacTaHusl U YObIBaHUS ()YHKIIHH.
30. Dxcrpemym pyHkuuu. HeoOxoauMoe 1 JOCTaTOUHOE YCIOBUS CYIIECTBOBAHHUS IKCTPEMYMA.
31. AcuMmntoTsl rpaduka GyHKIUH.
32. BeIyKJI0CTh, BOTHYTOCTh M TOUKHM Nieperuda rpaduka Gpynkmnun. Heobxonumoe u g1ocTatoyHoe ycio-
BUSI CYIIIECTBOBAHUS TOYEK Mepernoa.
Oo0pa3sen 3k3aMeHAIIMOHHOT0 OnJieTa
Bapuant Ne 0
1. Ompenenurenu N-To mopsinka. AnreOpandeckue JONOTHEHUS U MUHOPEI.
2% + X, +3%X;, =4
X, —2X, +X; =4
3%, +4X, +X;, =0

2. Pemute cucremy meroaom [aycca:

3. Haiitu mpon3sBoauble nanHbIX Gynkmmii:l). y = 4x’ — 2 +3/x? 7 2) Y= (1— 4x° )9 ;
X

3) y=3x*-arcsinx.

4. HaiiTu BEKTOpHOE IPOU3BE/IEHUE BEKTOPOB a=3i- 2] +4k mb=i+ 5] —k.

x2—x-30 . sin5x . 8x’—4x+3 . (x+3)"
| Iim ————— i .

5. Haiitu npeaenst: lim 1
X —

) - k) I ) m
x>5 X2 4+125 ' x20 COSXSIN4X x> 7X3 +X—5 xow
Bropoii cemecTp

Teopeaneclcne BOIIPOCHI, BLIHOCUMBI€ HA 3K3aMCH

(I)yHRIII/II/I HECKOJBKHUX IIEPEMECHHBIX

DyHKIIUN HECKOJIBKUX NepeMeHHbIX. O0nacTh onpenenenus. JIMHUN ypOBHS.

[Ipenen u HenmpepbIBHOCTH (YHKIIUU HECKOJIBKUX MEPEMEHHBIX.

YacTHble MPOU3BOIHBIE IEPBOTO M BTOPOTO MOPSAAKOB (DYHKIIMM IBYX NEPEMEHHBIX.

[Tonueiii muddepennman u ero UCHOIb30BaHUE B MPUOIMKEHHBIX BBIYUCIEHUSAX. VIHBapuaHTHOCTH

¢dopmbl osTHOTO U depeHuana.

KacarenbHast mockocTh 1 HOpMalb K IOBEPXHOCTH.

YacTHble TPOU3BOIHBIE U TOTHBIE TU(GEpEeHIHaIbl BBICIIMX MOPSIKOB.

HesiBuble pyHkumu u ux quddepeHnpoBaHme.

OkerpeMyM (YHKIHMM JBYX NepeMeHHbIX. HeoOXxonumble M JOCTaTOYHBIE YCIOBUS CYIIECTBOBAHUS

JKCTpEMyMa.
HNHurerpanbHoe ucuncieHue GyHKuUil 01HON epeMeHHOH

9. Ilonsarue nepBoobpa3Hoi. Heonpenen€unplii mHTErpan u ero cBoiicta. Tabnuia HeonpenenEHHbBIX
MHTETpaoB.

10. OcHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEACTBEHHOE HHTEIPUPOBAHNE, METO]T HHTETPUPOBAHU S
Mo/IBeJIEHUEM MO/ 3HaK Audepeninana, MeTo 1 3aMeHbl TepeMeHHON

11. MHTerpupoBaHue Mo YacTsM B HEONPEAECIEHHOM UHTETpale.

12. PaznoxeHne MHOTOWICHA Ha TMHEWHBIC U KBAIPATHBIC MHOKHUTEIIH.

13. Tunsl npocTeimmx ApoOei 1 X UHTETPUPOBAHHE.

14. UnTerpupoBaHue paliMOHAIBHBIX IpOOeil METOA0M pa3sioKeHUs Ha IpocTeiine Apoou.

15. MnTerpupoBanue MpOCTEUIINX UPPALTUOHATBHBIX (YHKITUI.

16. MaTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKIINH.

17. 3apaun, npuBOAIIKE K TIOHATHIO ONpeAeIEHHOr0 nHTerpaia. OnpeaenéHHblil HHTErpaj, CBOMCTRA.

18. ®opmynra HetotoHa-JIeliOHMITa. 3aMeHa IepeMEHHO B OIIpeIeIEHHOM UHTETpalle.

PoNhdE

NG



19. ®opmMyna UHTETPUPOBAHUS IO YACTSIM ISl ONIPEISIEHHOTO MHTETpaa.
20. HecoOcTBEHHBIC HHTETPAITHI.
JAnddepenuuaibubie ypaBHeHUs

21. lndbdepennmanbubie ypaBHEHHUs: onpeaenenue, nopsaok Y, pemenne /Y.

22. luddepennmanpHoe ypaBHeHHE 1-Tro mopsaka: onpeaeneHue; oolee u yacTHoe peuienus. Teopema
CYLIECTBOBAHMS U €AMHCTBEHHOCTH perienus it 1Y 1-ro nopsaxa.

23. J1Y ¢ pazaensiroiuMucs epeMeHHBIMU, OJHOPOIHBIC U JIMHEHHBIC, METOJIbI UX PEIICHHUS.

24. Tlpocreiilue ypaBHEHHs] BTOPOTO MOPSJIKA, JOMYCKAIOUIe TOHUKEHUE MOpsIKa:

25. Jluneiinsie ogHopoansie 1Y 2-ro mopsiika: TeopeMa o0 CTPYKTYpPE €ro peleHus

26. Heomnopoauelie uHeiHBIC 1Y 2-T0 mopsaka: TeopeMa 0 CTPYKTYpE OOIIEro peleHms

27. JIunettabie onHOpoaHbIe JIY 2-TO OpsIKa C MOCTOSTHHBIMU KO3 uienTaMu. XapakTepucTHIECKOe
ypaBHEHHUE U CTPYKTYypa OOILEro perieHus

28. Jluneiinbie HeomHOPOAHBIE [V 2-T0O TIOpsIKa C TOCTOSTHHBIMU KO3(DPUIIMEHTaMU CO CIIEIUATBHON
MPaBOM YaCThIO

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OMJieTa

BapuanT Ne 0
1. HeonpeneneHnHplil HHTErpai U €ro CBOMCTBA.

2. Haittu unTerpas: J‘(%ZS +E— 2C0s xjdx, Ixsin xdx , I(Sx“' _ 2?{/? +i5 —3jdx .
X" = X X

2 3
3. BbruuciuTh onpeneneHHbIe HHTETPAIbL: I % : I (2X3 +x? —5)dX :

10X — -2
4. Pemmts nuddepenuuanbubie ypasaenus: 1). X°y' = y? —2xy; 2). y' —3x’y = x%e* y(O) =0;
3).e (1+ xz)dy—Zx(lJre y)dx= 0.

1. HaitT qacTHEIe IPOM3BOAHBIE 2-TO mopsika yrkmmm: Z = 33X —2Yy> —5Xy .
Tpernii cemecTp

Teoperuyeckune BONpochbl, BLIHOCHUMbIE HA IK3aMeEH
Psaabi
1. YwucnoBsle psabl, 4acTUYHas CyMMa psia, MOHSATHE CXOAMMOCTHM M PACXOJMMOCTH YHCIOBOTO psija,
HE00X0/IUMOE YCIOBUE CXOJIUMOCTH.

2. Tlpumepsl CXOASIUXCS M PACXOISIINXCS PSIOB.

3. JloctaTo4yHble MPU3HAKU CXOJMMOCTH 3HAKOMOJIOKUTENIbHBIX psAZoB. [Ipu3Haku cpaBHEHHUS.

4. JlocraTouHsle mpu3Haku cxoaumoctu Jlanambepa, Komu.

5. 3HakonepeMeHHbIE U 3HaKOYepeaAyIoIuecs psaabl, Npu3Hak JleiiOnuma.

6. JlocTaTO4HBII MPU3HAK CXOIUMOCTH 3HAKOIIEPEMEHHBIX PSIOB, a0COIIOTHAS U YCIOBHAS CXO/H-
MOCTH PSI0B, CBOMCTBA a0COIIOTHO CXOJSIIUXCS PSJIOB.

7. Crenennsle psaabl. Teopema Abens. Panuyc, natepBa u 001acTh CXOJUMOCTH CTEMEHHOTO Psijia.
OCHOBBI TEOPUM BEPOSATHOCTE U MATEMATHYECKOM CTATUCTUKH

8. Kuaccuduxkarus coObITHIT: 10CTOBEpHbIE, HEBO3MOXKHbBIE, Cl1y4aliHble COOBITHS. COOBITHS: COBME-
CTUMBIE 1 HECOBMECTHMBIE; PABHOBO3MOJKHBIE; 3aBUCUMBIE I HE3aBUCHMBIE; IPOTUBOIIOJIOKHBIE;
MIOJTHASI TPYTINA COOBITHMA.

9. Krnaccuueckoe onpeieneHne BEpOSTHOCTH COOBITHS; €r0 CBOWCTBA.

10. Anrebpa coObITHii. Y coBHas BEpOsTHOCTD. [IponsBenenue u cymma codbituii. Teopemsl yMHO-
YKEHUS U CIOKEHHUS BEPOSTHOCTEM.

11. ®dopmyna nonHoii BeposiTHOCTH. Dopmynsl baiieca.



12. Cxema nmoBTOPHBIX HE3aBUCUMBIX HcTibITaHui. @opmyinsl bepuyiu, Jlamiaca u ITyaccona.
13. Cnyuaiinbie BennunHbl: quckpetHbie (JICB) u HenpepreiBabie (HCB). UncnoBbie XapakTepruCcTUKH
CIIy4alHbIX BEJIMYUH:
14. bunomuansHoe pacrnpezaeneaune J[CB.
15. ®dyukuus pacnpeneneHus U I10THOCTh BeposaTHocTeid HCB.
16. HopmanwsHoe pacnpenenenune HCB.
17. loBepuTenbHblE HHTEPBAIbI 1JIs1 OLIEHKH MaTEMaTH4YECKOIO 0KUIaHUSI.

O0pa3en dK3aMeHAIMOHHOT0 OMJIeTa
Bapuant Ne 0

3nakouepenyromnmecs psaasl. Teopema Jleiionumna. Onenka octaTka psja.

2. B kopobe 6 xpacHbix 1 4 cuHHX KapaHpaama. Haynauy wu3BiekaroT Tpu kapanpama. Haiitu BeposiT-
HOCTb TOTO, YTO JIBA UX HUX - KPacHBIE.

3. B 00yBHYIO MacTepCKyIO Il PEMOHTa MIPUHOCAT carnord U Ty(iu B cooTHomeHuu 2:3. BeposTHOCTh
KauecTBEHHOI'0 peMoHTa Juig canor paBHa 0,9, a ansa tydens — 0,85. [IpoBenena npoBepka KauecTBa
onHOM mapel 00yBu. OKa3zajiock, 4TO ATa Mapa 00yBU OTPEMOHTHUPOBaHAa KadecTBeHHO. KakoBa Bepo-
ATHOCTH TOT'O, UTO 3TO a) canoru; 0) Tyduu?

=

> nl = (-1)°
4. MHccnenoBaTh Ha CXOAUMOCTH YUCIIOBBIC PSIJIbI: 73 S

n=1 n+ n=0 \/ﬁ

o 2" "

5. HaiiTi 061aCTh CXOIMMOCTH CTETICHHOTO PsI/ia: Z

2
n=1 n

7.3. Tekyumuii KOHTPOJIb
OO0pa3ubl KOHTPOJIBbHBIX PadoT
1 cemecTp

1) anst toukn ¢ koopmunatamu A(3;2,—3), B(51-1), C(L,—2;1) . Haitru LA.
2) Haiitu 00b€M TpeyroiabHON MUpaMH/Ibl, IOCTPOCHHOM Ha BEKTOpax a= (L4:-3), b=(2:2-2), c= (3,2).
3) Ussectusr koopaunatel tpeyronshuka ABC  A(3;2), B(—4;—1),C(4;4) . Haiitu: a) ypasueHus:

BCEX CTOPOH TPEYroJIbHUKA, BBICOTHI TPEYTOJIbHUKA, MEIUaHbl, OMCCEKTPUCHI U MPSIMOM, IPOXOASIIEeH ye-
pe3 BEpLIMHY TPEyrojbHHKA MapajljebHO IMPOTHUBOJEKAIIEH CTOPOHE; 0) pacCcTOsSHUE OT BEPILUHBI 710
IPOTUBOJIEKALIEH CTOPOHBI; B) yroll B TpeyronbHuKe (pu Bepunne B).

4) TlprBecTH K KAHOHHYECKOMY By YPaBHEHHE KPUBOH 2-TO MOpsIKa

x? +4y% —2x ~56y +181=0 u crenath cxemaTHueckuii uepTEK.
5) Hanucats ypaBHeHue miockoctd, npoxosimeii gepes touxy M, (1,:3;4) nepnenankynsproit k mwioc-

KocTsM, 3a1anHbM ypasaernsmu 2X+3Y+2—-1=0, 3Xx—y+22-2=0,

6) BeraucauTh npeenbl, IpUMeHss mpaBuiio Jlomuras:

2 .3
2) “rQSx - X +37x; 6) “m( 220 _ 2 j
X—> 2x" +5x =5\ x° —25 x-5

2 cemecTp

2
1. Haiiti yacTHBIE TPOM3BOIHBIE 1-T0 mopsiika dyHkimii: 1), _ X~ —4Y

> 2)Z =arccosl-
3X+y X



2. Haiitu npomsBoanyto GyHKIHN U = X’y + y°z” B Touke P(1;-1;3) mo HampaBiaeHHIO OT 3TOH TO4-
ku k Touke P, (5;2;1).

O v | N

3xdx dx
3. Haiitu uaTerpansl a) _[ ; 0) _[3— (3x+ 2)cosxdx.
‘+4 1+3/x+1
4. Haiitu pemenue JIY: Xy' —Yy = x%e* .
3 cemecTp
3 n

0 n 3
1. UccnenoBaTs 4UCIOBEIE PABI HA CXOAUMOCTE: a) Y, ——, 0) Z

(3N o (n+1)2"

2n+1

2. WccnenoBaTh Ha yCIOBHYIO, a0COTIOTHYIO CXOJIUMOCTb: Z (— 1 N+l 7T

n—1 n(n+1)

n+2
3. Haiiti 00651aCTh CXOAMMOCTH CTEIIEHHOTO psifa: Z ( 4] xN.
n+

4. Pemuts 3anauy. Cpeau 25 cTyIeHTOB IpyIIbl, B KOTopoil 10 neByiiek, pa3pirpbpiBatoT 6 OUIETOB Ha
CTyZleHYeCKYI0 BecHY. Haliute BeposiTHOCTh TOTO, UTO cpeau obaanaTeneii OuneroB okaxyres 3 ne-

BYLIKH.
5. Haiitu uncnoseie xapaktepuctuku CB X: M (X); D(X); o(X), ecnu oHa 3aaHa PsIOM:

X -5 2 3 4
P 0,4 0,3 0,2 0,1




7.4. OnucaHue noka3sareJieil M KpUTepHeB OLIEHUBAHUS KOMIIeTeHIMII HAa Pa3IMYHBIX dTanax ux ¢popMupoBaHus,
ONHUCAHME IIKAJIbI OLlCHUBAHHUSA

Tabauma 7
KpuTepnu oleHHBAHUS Pe3yJbTATOB 00yYeHHsI HaumeHnoBanue
IL1anupyeMble pe3yabTaThl 0CBOCHHS 416
e — Menee AT- | 41-60 6as10B (Ya0- 61-80 6asL10B 81-100 6a10B OLEHOTHOTrO
J10B (HEYI0BJIe- | g ergopHTENILHO) (Xopoo) (oTIM4HO) cpeacTBa

YK-2. CniocoOeH omnpeaensTe Kpyr 3a/1a4 B paMKax MOCTABJICHHON 1[EIU U BBIOWPATh ONTHUMAJIbHBIE CIIOCOOBI UX PEIICHUS, UCXOs U3 1eH CTBYIOLINX
IIPABOBBIX HOPM, UMEIOLINXCS PECYPCOB U OIpaHUYCHHIA

3HaTh: MCTOAbI PCHICHUA CUCTEM JIMHEWHBIX all-

reOpanvecKux ypaBHEHUH, OCHOBBI TU(GEpeHIIN- CopMUpOBaHHbIE
N ’ CdopmupoBaHHbIe
pOBaHI/IH )51 I/IHTerI/IpOBaHI/IH (byHKHI/H/I, peHIeHI/IH CDpaFMeHTapHBIe HO coaeprKalue
. Hemnomnuble 3Hanns CUCTEMATHUECKUE
nuddepeHInaTbHBIX YpaBHEHUH, OCHOBHBIC 10~ 3HaHHS OTJIEJTbHBIE POOEITBI
. 3HAHUS
JIO’KEHUS] TEOPUH BEPOATHOCTEH U MaTeMaTnye- 3HAHUA
CKOM CTaTUCTUKHU, TEOPUU PSIOB.
YMeTh: IPUMEHSATH CBOU 3HAHUS K PEIICHUIO
MPAaKTUYECKUX 3a]1a4; TI0Ih30BATHCS MaTeMaTHie- YacTHUHBIE YMeHust NoHbIE, J10- ChopMUpOBaHHbIE
o . Hemnomnusle ymeHus -
CKOM JINTEPATYPOH IS N3yUeHHsI MH)KCHEPHBIX U YMEHHUS CTIOTHBIC yMe mycKatoTes Hebolb YMEHHS
L€ OLINOKU
HKOHOMHYECKHX BOITPOCOB.
Bananern: MeTogaMu pemieHus 3a1a4 anreOpsl U
reoMeTpud, 1udGepeHIUaILHOr0 U HHTErPalb- B cucremarnueckoM
pun, auddepenn P YactuuHoe Hecucrematnueckoe Ycnemnoe u
HOTO UCYHCIIeHUs, MU HepeHIIMATbHBIX YPaBHE- MPUMEHEHNU HaBBIKOB
. BJIAJICHUE MpUMEHEHNE CUCTEMATHUYECKOE
HUW, METOIaMH MIOCTPOCHUS MaTEMATHIECKUX TIOTTYCKatoTCs Mpode-
HaBBIKAMU HaBBLIKOB MPUMEHEHNE HABBIKOB

MOJEIEH Ui 3a/1a4, BOSHUKAIOIIUX B HHKCHEPHO-
3KOHOMUYECKOH IPAKTHKE.

JIbI

Kommnekr 3ana-
HUM 119  KOH-
TPOJIBHBIX Pa0doT,
BapHaHTHl  3aja-
HAW JUId caMo-
CTOSATENIbHOU pa-
0OTBI,  BOMPOCHI
no Temam / pas-
Jenam JUCIIH-
TUTMHBI




8. OcobennocTu peanqu3anvi TUCHUILIMHBI AJ1 HHBAJIU/I0B U JIMIl C OrPaHUYCHHBIMHU
BO3MOKHOCTSIMMU 310POBbA

Jlns ocyiiecTBiIeHHs TPOLEAYP TEKYIIEro KOHTPOJS yCIIeBAEMOCTH M MPOMEXYTOYHOM aTTe-
CTallMK O0yYaronIMXcs co3aHbl (POHIBI OIIEHOYHBIX CPEICTB, aallTUPOBAHHBIC JJIsl MHBAJIUAOB U JIUI]
C OrpaHUYEHHBIMU BO3MOXXHOCTSIMHU 3/I0POBBSI U MO3BOJIAIOIINE OLICHUTh JOCTHKEHHE UMU 3allIaHH-
POBaHHBIX B OCHOBHOI 00pa30BaTeIbHOM MpPOrpaMMe pe3ysibTaToB OOy4eHUS M YPOBEHb c(hopMHUpO-
BaHHOCTH BCEX KOMIICTSHIIHI, 3asBJICHHBIX B 00pa3oBaTebHON mporpamme. @opma mpoBeACHUS Te-
KYIICH aTTeCTallMH ISl CTYJICHTOB-MHBAINU/IOB YCTAHABIMBACTCS C YUETOM HHIUBUIYaTbHBIX TICUXO-
(bu3HUECKUX 0COOCHHOCTEH (YCTHO, MMCBMEHHO Ha Oymare, MUCHbMEHHO HAa KOMITbIOTEpE, B hopMe Te-
cTupoBaHus U T.1.). [Ipu TectupoBaHum Asi CIa0OBUASIINX CTYICHTOB HCIONB3YIOTCS (OHIIBI Olle-
HOYHBIX CPEJCTB C YKPYNHEHHbIM HipudTom. Ha sk3ameH mpuriamaercs cOnpoBOXKAAOIMINNA, KOTO-
pBIii  oOecrieynBaeT TEXHMYECKOE COMPOBOXKIEHUE CTyAeHTy. [Ipm HEoOXOAMMOCTH CTYIEHTY-
WHBAJIMAY IPEIOCTABIISAETCS JOMOIHUTEIFHOE BpeMs JIJIs MOATOTOBKM OTBETA Ha SK3aMeHe (MU 3aue-
te). O0yuaromecs: ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbsI, U 00y4Yaromnecss HHBAIUIBI 0bec-
MIEYMBAIOTCS TEYATHBIMU M DJIEKTPOHHBIMH 00pa30BaTEeIbHBIMH pecypcaMu (IIPOTrPaMMEBI, yueOHBIC
MOCOOMS ISl CAMOCTOSATEIHHON paOOTHI | T.11.) B (hOpMax, aJIaiTUPOBAHHBIX K OTPAHUYCHUSM UX 3710~
POBBS ¥ BOCIIPHSTHS HH()OPMAIIAHN:

1) JUTSL MTHBAJIUIOB U JIUI] C OTPaHUICHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI 110 3PEHHUIO:

- AJsl cJenbIX: 33JaHusg JUIsl BBIOJIHEHUS HA TNPAKTHUECKUX 3aHATUSX O(OPMIISIOTCS
penbedHo-ToueuHbIM mpudToM bpaiinsg , 1100 3a4UTHIBAIOTCS ACCUCTEHTOM; MHCbMEHHBIE 3a/IaHUs
BBITIONHSIOTCS Ha Oymare penbedHO-ToYeuHbIM ImpudToM bpaiing b0 HaAUKTOBBIBAIOTCS
ACCHCTEHTYy;,; OOydYalolUMCsl JUIsl BBIMOJTHEHUS 3aJaHHsl TpPU HEOOXOAMMOCTH IPEIOCTaBISETCS
KOMIUIEKT MUCHhMEHHBIX MPHUHAJICKHOCTEH M Oymara A MucbMa peibeHO-TOUCYHBIM IIPUPTOM
bpaiins;

- IJIS1 CIA00BUASAIIUX: 00eCIIeUnBACTCS MHIUBHIyaIbHOC PABHOMEPHOE OCBEIICHUE HE MCHEE
300 mrokc; oOydwaromuMMCcs JUIsl BBIMOJHEHUS 3aJlaHusl TPU HEOOXOJAMMOCTH TPEAOCTaBIIACTCS
YVBEJIMUMBAIOIIEE YCTPONCTBO, BO3MOXKHO TaK)K€ HCIIOJIb30BAHHE COOCTBEHHBIX YBEIMYMBAIONIUX
YCTPOMCTB; 3a/1aHus JJI BHIIOTHEHUS 33JaHU O(POPMIISIFOTCS] YBEITHUEHHBIM MIPUPTOM;

2) JUTSL UHBAJIUIOB U JIUII C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MO CJAYXY:

- UISL TJIYXHX M ¢J1a00CabIIAIIUX: 00eCeunBaeTCA HaTMYNe 3BYKOYCHUIIMBAIOIICH ammapaTy-
PBI KOJUIEKTUBHOTO TOJB30BaHUS, MPH HEOOXOIUMOCTH OOYUYAIOUIUMCS MPEAOCTaBISAETCS 3BYKOYCH-
JUBAIOIIAs amnmnapatypa WHANBUIYAILHOTO TOJB30BAHUS, MPEIOCTABISIFOTCS YCIYTH CYPAONEPeBO/I-
9HKa,;

- IS CJIEMOTJIYyXHX JIOMyCKaeTcs MPUCYTCTBUE aCCHCTEHTA, OKA3BIBAIOIIETO YCIYrH TH)IIO-
CypJoTnepeBoIYHKa (TOMUMO TPEOOBAHUH, BHITIOIHAEMBIX COOTBETCTBEHHO JIJIS CJICTIBIX U TITyXUX);

3) JUISL JIAI C TSDKENBIMHM HapyIIeHUSAMHU PeUH, TITYXHX, cIa0O0CBIIIAIIMX JIEKIIUH U CEMU-
Hapbl, IPOBOIUMBIE B YCTHOH (popme, MPoBOAATCS B MUCbMEHHOH popme;
4) JUId WHBAIUAOB W JIMI C OTPAaHMYEHHBIMH BO3MOXHOCTSMHU 3]I0pPOBbS, HMMEKOIIUX

HApYllIeHUs ONOPHO-IBUTaTeILHOI0 anmnapara:
- IJid JdL ¢ HAPYMICHUAMHA OIIOPHO-ABUTATCIIBHOI'O aIrapara, HapyImCHUAMHA JABUTAaTCIIBHBIX
GYHKIUH BEpXHUX KOHEYHOCTEM MM OTCYTCTBMEM BEPXHHUX KOHEYHOCTEW: MUChbMEHHBIE 3aJaHus
HaJIMKTOBBIBAIOTCSI ACCUCTEHTY; BBITIOJIHEHHE 33/IaHHH (TECTOB, KOHTPOJIBHBIX padOT), TPOBOJUMEIC B
MUCbMEHHOU (popMme, TPOBOATCS B YCTHOM popMe ITyTeM orpoca, 6ece/ibl ¢ 00yJarommumMcs.



10.

11.

12.

9. YueOHO-MeTOAUYECKOEe M MH(OPMAIIHOHHOE 00ecTiedeHue TN CIUTIINHbI

9.1. JIutepartypa
bepmantr A. ®@., ApamanoBuu U. I'. Kparkuii kypc maremarnueckoro ananuza. — CII6.: U3na-
TenbCcTBO «Jlanby, 2005.
Hanko I1. E., ITonoB A. I'., KosxkeBuukoBa T. f. Beicuias MaremaTuka B yIpaKHEHUSIX M 3a/1a4ax:
VY4e0. nocodue i By30B. — M.: OO0 «M3narensctBo ACT»: OO0, 2000. «M3narensctBo «Mup
u obpazoBanue», 2014.
Harancon, W.I1. KpaTkuii Kypc BBICIICH MaTeMaTHKHU [ DJIEKTPOHHBIN pecypc]: yueOHOoe mocooue.
— DOnektpon. man. — CII6.: Jlams, 2009. — 728 c¢. — Pexum jgocryna:
http://e.lanbook.com/books/element.php?pll_id=283.
[Terpymko, .M. Kypc Beiciieii maTeMaTuku. BBenenne B MmaTeMatnaeckuii ananms. Juddepen-
[HAAJBHOE HMCUUCIeHUE. JIEKIMu W MpakTUKyM [DIeKTpOHHBIM pecypc]: ydeOHoe mocobue. —
Onekrpon. gan. —  CII6.: Jlams, 2009. — 288 c¢. — Pexum pocryna:
http://e.lanbook.com/books/element.php?pll_id=302.
Ilerpymiko, 1.M. Kypc Beiciieit maTemaTuku. UHTErpanbHoe ucuncieHue. @yHKIUM HECKOJIbKHUX
nepemeHHbIX. [{uddepenunansapie ypaBHeHUs. JIeKIMU U MpakTUKYyM [DNEeKTpOHHBIN pecypc] :
yaeOHoe mocobue. — InektpoH. gan. — CII6.: Jlanp, 2008. — 606 c. — Pexum mocryna:
http://e.lanbook.com/books/element.php?pll_id=306.
[Tucemennsbiit JI. T. KoHcnekT nekuuid no Beicuiel matemartuke. [lomHbeid kypc. — M.: Beicuias
mkona, 2013.
Canpnos A. A. Kpatkuii Kypc BbICII€H MaTeMaTUKu, TOM. 1, Tom 2. — ['po3Hbiii, 2014.
baraesa M. T. COopHuK 3a7a4 MO JIMHEHHON W BEKTOPHOW anredpe M aHAIUTUYECKOM TeoMeT-
puun.— I'posnsiii, UIIL TTHU, 2007.
Hamaesa JI. 1., MartameBa X. II. Meronuyeckoe mocodue mo u3ydeHuro pasaena «Psupi». —
I'pozssiii, UIIL I'THUA, 2007.
Hanaesa JI. 111., CocnamGekoBa JI. C. CoopHuk 3ana4. {uddepennuanbasie ypaBHeHUs. — ['po3-
weri, WUIIL T'THH, 2010.
MaromaeBa M.A., Ucaesa JI.M. IIpaktukym no Beicueit Matemaruke. Yacte 1 (yueGHO-
METOJINYECKOE MTOCOOME JIJIsl CTYAAGHTOB IKOHOMUYECKHUX crienuanbHocTel). — ['posnsbrit: UIIL]
I'THH, 2011.
MaromaeBa M.A., Hcaesa JI.M. [Ipaktukym no Beiciieit matematuke. Yactp 2 (yueOHO-
METOJINYECKOE MOCOOHEe ISl CTYAICHTOB DIKOHOMUYECKHX crieruanbHocTei). — ['posnsrit: WIIL]
ITHTY, 2014.

9.2. Metoauveckre yKazaHus JJisi 00y4aroluXcsi IO OCBOSHUIO TUCIMIUIUHEI (CM. PUIIOKEHHUE).

10. MaTepuajbHO-TEXHUYECKOE 00ecnedeHue U CIUTINHBI

3a Kaq)eupoﬁ «Briciias u NpUKJIaaHasA MaTeMaTruKa» B INTaBHOM y‘-IC6HOM KOpIyCC 3aKpPCIIJICHBI

nekunoHHast ayautopust Ne 1-16, aymutopuu uis TpoBeAcHHs] TMpakTHUeCKUx 3aHsaTuii NeNe 2-12
2-27, 2-29, 2-31, 2-33, 2-35, 3-43, GONBUIMHCTBO M3 KOTOPHIX OCHAIIEHO TAaOIHIIaMHU, TpadUuecKuM
MaTepuajoM, YepTexaMHu MO JIMHEHHOW anreOpe, dIeMeHTaM BEKTOPHON anreOpbl, aHATUTHYECKON

reoMeTpud, AuddepeHInaTbHOMY HUCUUCICHUIO (QYHKIMH OJAHON NEpEeMEHHOM, MHTErpaJlbHOMY HC-

yucnenuto. B aynuropun 3-10 pa3menen koMnbroTepHbIi kiacc. Ha kadeape nuMeroTcst UHTEpaKTHB-

Hasi J0CKa U IPOEKTOpP.


http://e.lanbook.com/books/element.php?pl1_id=283
http://e.lanbook.com/books/element.php?pl1_id=302
http://e.lanbook.com/books/element.php?pl1_id=306

[Ipunoxenue
MeTtoauyeckue yKkazaHusi 10 OCBOEHHIO I CUMILIMHBI «MaTeMaTHKa)

1. Meroauueckue yKa3aHus JUIA 00yYAKOMIMXCS M0 MJIAHHPOBAHUIO M OPTraHU3AalUH BpeMe-
HH, HEOOXO0IMMOT0 JIJIsl OCBOEHH S THCIMIIIHHBI.

W3yuenne pekoOMEHIyeTcsi HayaTh C O3HAKOMIICHHs C paboyeil mporpaMMoi IUCIHILIMHEI, €€
CTPYKTYpOH M COAEp)KaHUEM pa3ienioB (MOAyJei), (POHIOM OIICHOYHBIX CPEACTB, O3HAKOMHUTBCS C
y4eOHO-METOJMUECKUM 1 HH(POPMAIIMOHHBIM 00eCTIeUeHHEM JUCIUTUINHBL.

JucturuimHa «MaTteMaTHKa) COCTOMT M3 CBS3aHHBIX MEXAY COO0O0I0 TeM, 00eCeYMBAIOIIUX I10-
CIIeZIOBATEIILHOE U3yUCHHE MaTepHala.

OOyuenue o qucnuiuinHe «MaTeMaTHKa OCYIIECTBIISETCS B CIEAYIOMUX (hopmax:

1. AynutopHsie 3aHATUS (JICKIIUU, TPAKTUYECKHE).

2. CamocTosiTenbHas padoTa CTyeHTa (MIOATOTOBKA K JISKIIUSM, PAKTHUECKUM 3aHITUSM, TECTaM
Y MHBIM (popMaM MUCbMEHHBIX padoT, HHIUBUAYaJIbHas KOHCYIBTALUS C IIPEIOIaBaATENIEM).

3. MHTepakTuBHBIE (HOPMBI IPOBEACHUS 3aHATUHN (KOJUTOKBUYM, JICKIUS U AP.(OPMBI).

VY4eOHbIi MaTepuan CTPYKTYpPUPOBAaH U U3YyUEHHE TUCIHILIMHBI IPOU3BOIUTCS B TEMaTUYECKON
MOCJIeIOBATENbHOCTH. KakIoMy MpakTHUECKOMY 3aHATHIO U CAMOCTOSITEIIbHOMY M3YYCHUIO MaTepHa-
Jla TPEeAIIeCTBYeT JIEKIUs Mo MaHHOH Teme. OOydarommecs CaMOCTOATENBHO MPOBOIAT TPEABAPU-
TEJIBHYIO MOATOTOBKY K 3aHATHIO, TPUHUMAIOT aKTUBHOE U TBOPYECKOE YU4aCTHE B OOCYKICHUU Teope-
TUYECKHUX BOIIPOCOB, pa3dope MpOoOJEMHBIX CUTYalldil M IMOUCKOB IyTel WX pelieHus. MHorue mnpo-
OJIeMbI, U3y4YaeMble B KypCE, HOCAT JUCKYCCUOHHBIH XapakTep, YTO MpPEroiaracT WHTePaKTHBHBIHN
XapakTep MPOBEICHUS 3aHATUH Ha KOHKPETHBIX ITPUMEPAX.

OnucanHue MOCJIeI0BATEILHOCTH JECHCTBHII 00YJarOIIEeTOCs:

[Tpu m3ydeHnn Kypca ciieyeT BHUMATEIbHO CIYIIATh M KOHCIIEKTHPOBATh MaTepHall, u3jlarae-
MBI/ HA AyAUTOPHBIX 3aHATHAX. J[JIs1 €ro MOHWMaHMsI M KaUe€CTBEHHOTO YCBOCHUSI PEKOMEHIyeTCs Clie-
JYIOIast MOCJIEI0BATENBbHOCTD ICUCTBUM:

1. Ilocne okoH4YaHHs Y4eOHBIX 3aHATHHA IS 3aKpEIUICHHUS MaTepHalia IpOCMOTPETh U 00AyMaTh
TEKCT JICKINH, TPOCTYIIIAHHON CeTo/IHs, pa3o0parh paccMoTpeHHble npumepsl (10 - 15 MuHyT).

2. Ilpu mOATrOTOBKE K JIEKIIMU CIEIYIOLIETo JHS MOBTOPUTh TEKCT MpPEAbLAYIIEH JEeKIHUH, MOTY-
MaTh O TOM, Kakasi MOXeT ObITh creaytorias Tema (5 - 10 MuHyT).

3. B TedeHue Hemenu BIOpATh BpeMs I pabOTHI C IUTEpaTypoit B OndmoTeke (1mo 1 gacy).

4. Tlpu mOAroTOBKE K MPAaKTUYECKOMY 3aHSTHIO TOBTOPUTH OCHOBHBIE MOHSTHS 110 TEME, H3yIHTh
npuMepbl. Peras KOHKPETHYIO CUTYaIUIO, - IPEIBAPUTEILHO TOHATH, KAKOW TEOPETHUECKUI MaTepH-
aJl HY’)KHO HCIIOJIb30BaTh. HaMeTUTh TU1aH pemenus, monpoOoBaTh Ha €ro OCHOBE PemuTh | - 2 mpak-
TUYECKUE CUTYAIIHH.

2. MeToauyeckue ykazanus mo paéore o0y4arouuxcsi BO BpeMsi NpoBeIeHHs JEeKIU.

Jlexuuu naroT 00ydaromMMcsl CUCTEMATU3UPOBAaHHBIE 3HAHUS MO JUCHUIUIMHE, KOHLEHTPUPYIOT
UX BHUMaHHE Ha HauOoJjee CIOXKHBIX U BaXHBIX Bompocax. JIEKIUN 0OBIYHO M3J1araloTcs B TPaJuIIU-
OHHOM WJIM B NpOOJIeMHOM cTuiie. [ CTyAeHTOB B OONBIIMHCTBE CIy4yaeB B MPOOJIEMHOM CTHIIE.
[Tpo6nemMHbII CTUIIb MO3BOJISIET CTUMYJIMPOBATH AKTUBHYIO MO3HABATEIbHYIO JEATEIbHOCTh 00ydaro-
IIMXCS M MX UHTEpeC K AUCUUILUINHE, (OPMUPOBATH TBOPUECKOE MBIIIJICHUE, TpUOeraTh K MPOTHBOIO-
CTaBJICHUSM U CpaBHEHHsM, JienaTb 0OOOLIEHHs, aKTUBU3UPOBATh BHUMAaHHE OOYUAIOUIMXCS IyTeM
MTOCTAaHOBKH MPOOJIEMHBIX BOIIPOCOB, MOOLIPSITH TUCKYCCHIO.



Bo Bpems 1eKIIMOHHBIX 3aHATUI PEKOMEHYeTCsl BECTU KOHCIIEKTUPOBaHUE Y4eOHOTro MaTepuara,
oOpaiaTe BHUMaHue Ha GOPMYIUPOBKH U KaTETOPUH, PACKPBIBAIOLINE CYTh TOTO WM UHOTO SIBJICHUS,
WJIY TIPOLIECCOB, BBIBOJIBI U IPAKTUYECKHUE PEKOMEHIALUU.

KoHcnekT nekiun Jiydiine moapasaeisaTh Ha MyHKThI, COOM0Aast KpaCHYI0 CTPOKY. DTOMY B 00JIb-
oM creneHu OyayT CHOCOOCTBOBAaTH BOIPOCHI IUIAHA JIEKLWH, MPEIIOKEHHBIC IMPENoaBaTellsiM.
Crnenyer oOpamath BHMMaHUE Ha AaKIEHTBI, BBIBOJBI, KOTOpBIE JAENAeT IMpErnoAaBarelb, OTMEYas
Hanboyiee Ba)XKHbIE MOMEHTHI B JICKIIMOHHOM MaTepHaje 3aMEeUaHHsIMU «Ba)KHOY», «XOPOIIO 3aroM-
HUTH» U T.II. MOXKHO J€/1aTh 3TO U C IOMOIIBIO Pa3HOLBETHBIX MAPKEPOB WM PYy4eK, MOAYEPKUBAs
TEPMUHBI U ONIPEICIICHHUS.

[lenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CHCTEMY COKpAIlCHHWH, aOOpeBHATyp M CHMBOJIOB.
Opnako npu nanbHeiei padoTe ¢ KOHCIEKTOM CHUMBOJIBI JIyUIlle 3aMEHUTh OOBIYHBIMU CIIOBAMU JIJIS
OBICTPOTO 3pUTEIHLHOTO BOCIIPUITHS TEKCTA.

Paborast Ha/l KOHCIIEKTOM JIEKLIUH, HEOOXOIMMO HCIOJIBb30BATh JIUTEPATYPY, KOTOPYIO PEKOMEH-
J0Bal mpenoaaBarenb. VIMEHHO Takas cepbe3Hasi, KpOmoTinBas paboTa ¢ JEKIMOHHBIM MaTepHaIoM
MO3BOJIUT TITyOOKO OBJIA/IETh TEOPETHUECKUM MATEPHUATIOM.

Temaruka nexkuuii gaercs B padboudell mporpaMMe AUCLUILIUHBL.

3. MeToauyeckue ykazaHusi 00y4aomumMcs 10 NOAr0TOBKe K MPAKTHYECKUM 3aHITHIIM.

Ha npaktuueckux 3aHSATHIX IPUBETCTBYETCS] aKTHBHOE Y4acTHE B OOCYXKJICHUU KOHKPETHBIX CH-
Tyaluii, ClocOOHOCTh Ha OCHOBE MOJIYUYEHHBIX 3HAHHWM HAXOAUTh Hanboiee IPGEeKTUBHBIE PELICHUs
MIOCTABIIEHHBIX MPOOJIEM, YMETh HAXOAUTH MOJIE3HBIN JOMOTHUTEIBHBIA MaTepUal 0 TEMaTUKE CEMU-
HApPCKUX 3aHATUM.

CryneHTy peKOMEHIYeTCsl CIAEAYIOasi CXeMa MOJTOTOBKU K MPAKTUYECKOMY 3aHSTHIO!

1. O3HakomyIeHHE C TIJIAHOM MPAKTUYECKOTO 3aHATHSI, KOTOPBIN OTpa)KaeT COAep>KaHUue Mpeio-
JKCHHOM TEMEL,

2. IIpopaboTaTh KOHCIIEKT JEKIHii;

3. IIpounTarh OCHOBHYIO JIUTEPATYPY.

B nporecce NoAroTOBKM K MPAKTUYECKUM 3aHATHAM, HEOOXOAMMO 00paTUTh 0c000€ BHUMaHHE Ha
CaMOCTOSITEJIbHOE MU3yYEHUE PEKOMEHOBAaHHOMN uTepaTypsl. IIpu Bcell MOIHOTE KOHCIIEKTUPOBAHUS
JIEKIMU B HEW HEBO3MOKHO M3JI0KHUTh BECh MaTEpHal M3-3a JIAMUTA ayIUTOPHBIX 4acos. [loaToMy ca-
MOCTOsITeNIbHAsT paboTa ¢ yueOHMKaMH, Y4eOHbBIMH MOCOOUSIMH, HAyYHOU, CIIPaBOYHOM JTUTEPaTypOH,
MaTepuagaMi MepuojnyecKkux u3gaHuil u HrepHera sBisercs HambOosee 3(PpPEeKTUBHBIM METOAOM
MIOJIy4EHUs JOTIOJIHUTEIbHBIX 3HAHU, M03BOJISIET 3HAUUTENBHO aKTUBU3UPOBATH MPOIIECC OBJIAJICHUS
nH(opMaluen, crmocoocTByeT Oosee TIyOOKOMY YCBOSHHIO M3y4aeMoro Marepuana, GOopMHpPYET y
CTY/IEHTOB OTHOIIIEHUE K KOHKPETHOU npobiieme. Bce HOBbIe MOHATHS O U3yd4aeMOl TeMe HE0OXO01-
MO BBIYYHTh HauW3yCThb M BHECTH B IJlOCCapuil, KOTOPBIH 1ienecoobpa3Ho BECTH C CaMOro Hayalla u3y-
YEeHMsI Kypca,

4. OTBeTUTH HA BONPOCHI IJIaHA TIPAKTUYECKOTO 3aHATHUS;

5. BBINOJHUTE JOMAIIIHEE 3aJaHHE;

6. IIpopaboTaTh TeCTOBBIE 3aIaHUS U 33]]a4H;

7. Ilpu 3arpyaHeHusX copMynupoBaTh BOIPOCH K MPENO1aBaTENIo.

Pe3synbrar Takoit paboThl JOJIKEH MPOSBUTHCSA B CIIOCOOHOCTU CTY/IE€HTa CBOOOIHO OTBETHTH Ha
TEOPETUYECKHE BOMPOCHI MPAKTUKyMa, BBICTYIATh M Y4aCTBOBATH B KOJJIEKTUBHOM OOCYXJIEHUH BO-
IIPOCOB N3Y4aeMOM TE€MbI, IPABUILHO BBIIOIHSTH IPAKTUUECKNE U UHBIE 33aJJaHUsI, KOTOPBIE 1Al0TCA B
(oHJIE OIICHOYHBIX CPE/ICTB AUCIUIITUHBI.

4. Meroanyeckue yKa3aHus 00y4aOLIMMCS 110 OPraHU3alii CaMOCTOSTeIbHOI padoThl.



Iesnp opranu3anuy caMoCTOSTEIbHON paboThI O AUCHUILIMHE «MaTeMaTukay - 3TO yriayosieHue
U paclIMpeHue 3HaHUH B 00J1acTH MaTeMAaTUKU; (OPMHUPOBAHUE HABbIKA U MHTEPECA K CaMOCTOSATEIb-
HOMW TO3HaBaTeNbHOU JeATeNbHOCTH. CaMocTosTeNbHAs padoTa 00yJarOLMXCsl SIBJISAETCS BaXKHEUIIIUM
BUJIOM OCBOECHHMS COJIEpKaHMsI TUCLMILIMHBI, TOJATOTOBKH K MPAKTUYECKUM 3aHATHAM U K KOHTPOJIb-
HOM pabote. Croa ke OTHOCATCSI U CAMOCTOATENBHOE YrIIyOJeHHOE U3yueHHE TeM JUCHUILTUHBL. Ca-
MOCTOSITEIbHAsE paboTa NMpeACTaBisieT CO00W MOCTOSIHHO JIEHCTBYIOUIYIO CUCTEMY, OCHOBY 00pa3oBa-
TEJILHOTO TMPOIECCa U HOCUT MCCIEN0BATENBbCKUN XapaKTep, YTO MOCITYKUT B OyIyleM OCHOBaHUEM
JUIS. HAIIMCAHUSI BBITYCKHON KBaJH(PHUKAIIMOHHON pabOTHI, MPAKTUYECKOTO MPUMEHEHUS TOTYYEHHBIX
3HaHUM.

Opranu3anus caMOCTOATENIBHOM paboThl 00y4alOIIMXCSl OPUEHTUPYETCS Ha aKTUBHBIE METOJIbI
OBJIa/ICHUS 3HAHUSIMH, PA3BUTHE TBOPUECKUX CIIOCOOHOCTEH, MEepeXo] OT MOTOYHOTO K MHIUBUAYATIH-
3UPOBaHHOMY OOYUYEHHIO, C Y4ETOM NOTPEOHOCTEN 1 BOZMOKHOCTEH JIMUHOCTH.

[IpaBuiibHas opraHu3anysi CaMOCTOSITENIbHBIX YYEOHBIX 3aHATUH, UX CHUCTEMAaTUYHOCTh, LIEIECOo-
o0pa3HoOe TUTAHUPOBAaHHE PabOYero BPEMEHH IMO3BOJISET CTYACHTAM Pa3BUBATh YMEHUS U HABBIKU B
YCBOGHHMM U CHCTEMAaTU3allUU IpUOOpeTaeMbIX 3HaHHM, 00ecreunBaTh BHICOKHI ypOBEHb YCIIEBAEMO-
CTH B IEpHOJT O0YUEHUs, IIOIYINTh HABBIKHU TOBBIIICHUS TPOPECCHOHATBHOTO YPOBHSI.

CamocrodTenbHas paboTa pealu3yercs:

- HENOCPEICTBEHHO B MPOLIECCE ayIUTOPHBIX 3aHATHH - Ha JEKIMSX, IPAKTUYECKUX 3aHATHSIX;

- B KOHTakTe C IIperojiaBaTesieM BHE PAMOK PAaCHUCAHUS - HA KOHCYJIbTAUAX IO y4eOHBIM BO-
IIpocaM, B XOJI€ TBOPYECKNUX KOHTAKTOB, ITPU JIMKBUIALUH 3a10JKEHHOCTEH, ITPU BBITIOJHEHUN UHIU-
BUyaJIbHBIX 3aJJaHUH U T.JI.

- B OubnuoTteke, [oMa, Ha Kadeape NpU BBINOJIHEHUN 00Y4aromIUMCs yYEOHBIX U MPaKTUYECKUX
3ajad.

Bunast CPC u kputepuu o1ieHOK

(o 6amnbHO-peitTuHTOBOM cucteme [THTY, CPC onenuBaercs B 15 6aiion)

KonTtponbHas pabora

Komnoksuym

Tembl 1151 camocTosiTeNnsHONU paboThI MpomnucaHbl B paboueil mporpaMMe AUCHUIUIMHBL Dddex-
TUBHBIM CPEJICTBOM OCYIIECTBICHHS 00YYaIOLIMMCS CAMOCTOATENbHOM paboThI SABIAETCS SJIEKTPOHHAS
nH(pOpMaIMOHHO-00pa3oBaTeIbHAs Cpela YHUBEPCUTETA, KOTOPasi 00ECIEeUnBaeT JIOCTYN K y4eOHBIM
IJ1aHaM, paboyuM MporpaMMamM JAUCUUILINH (MOyJel), IpakTUK, K U3JaHUSIM 3JIeKTPOHHBIX OnbOIMo-
TEYHBIX CHCTEM.






