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e NocydapcmeeHHbIl yHUepcumem CTO CMK
Fa] y Y.
oo no semneycmpoiicmey

Paspaborana Ha kadeape Beicuieii matemaTukd, (QU3MKHM U HUHDOPMATUKH
OI'bOY BO «I'Y3» B COOTBETCTBUM CO CIEAYIOIIUMHU HOPMAaTUBHBIMU IOKYMEHTAMU:
— Ilopsinok opraHM3alMi M OCYLIECTBIIECHUS 00pa30BaTEIbHOM NEATEIBHOCTH 10

oOpa3oBaTelbHBIM IpPOrpaMMaM BbICIIEro 0Opa3oBaHMs — IporpaMmam OakajaBpuara,
porpaMmaM CHEelUaIUTeTa, MporpaMMmMaM MarucTpaTrypbl, YTBEPKIACHHBIM MPUKA30M
Muno6pHayku Poccun ot 06.04.2021 Ne245.

— @epepanbHblii TOCYNAapCTBEHHBIN 00pa3oBaTeIbHBIM CTaHAAPT BBICIIETO
oOpa3oBaHus 1o HarpasiaeHuto noArotoBku 05.03.06 Dxonorus v NpUpoI0NOJIb30BaHUE,
YTBEP)KJIEHHBI mpukazoM MuHHUCTepcTBa 00pa3oBaHuss W Hayku Poccuiickoi
®enepanuu ot 07 aBrycrta 2020 r. Ne 894.

PaGouas mporpamMmMa  AMCIMIUIMHBI  COCTaBJieHAa B  paMKax  OCHOBHOM
npodeccuoHanbHol obOpaszoBatenbHOM mporpammbl (OTIOII) Beicmiero oOpazoBaHus U
YUUTBHIBAET OCOOEHHOCTH 00yUY€HHUS NMPU MHKIIIO3UBHOM 00pa30BaHUM MHBAIUIOB U JIUL C
OTrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3).
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1. IVIAHUPYEMBIE PE3YJIBTATbBI OBYUEHMUS 110 AMCHUIIJIMHE, EE
OBBEM U MECTO B CTPYKTYPE OBPA30OBATEJBbHOM NPOT'PAMMBbI
1.1 IlepedyeHbr mJIAaHHUPYEMBIX PpPe3yJbTATOB OOYYEeHHH 10 JUCHMILUIMHE,
COOTHECEHHBIX C IUIAHUPYEMbIMH Ppe3yJIbTATAMHM OCBOCHHS 00pa3oBaTe/IbHOH
NPOrpamMMmbl.

Lenp y4eOHOM IUCUMIIMHBI 3aKJIIOYAETCS B MOJYYEHUH OOYyYaroUuMuUCs

TEOPETUYECKUX 3HAHUU Juisi 0a30BOM MaTeMaTHYecKOH MOJArOTOBKM OakaiaBpoOB,
NO3BOJIIIOIIMX YCIEIIHO pellaTh COBPEMEHHBIE IIPUKIAJHBIE 3aJa4yd, a TaKxKe
(OpMHUPOBAHUIO MPAKTUUYECKUX HABBIKOB M TOTOBHOCTU K MX MPUMEHEHUIO B COCTaBe
KOMaH/JIbI JUISl PEIIeHUs 3a/1a4 B MpodeccuoHanbHoM cdepe.

1.

3amaun yueOHOU TUCIUTUTNHBI:

dbopmupoBaHue MOHATHI 00 OCHOBaX MaTEMaTUUECKOTO arnapara, He00X0IUMOTO
JUISL PEIICHUS TPAKTHYECKUX 3a]1a4;

OCBOCHHE HABBIKOB MATEMaTUYECKOTO HCCIICIOBAHMS TMPHUKIAJHBIX BOIPOCOB U
yMEHHUE TIEPEBECTU 3a/1ayy Ha MaTeMaTHUYCCKUN S3bIK, HAXOXKICHUS TTOIXOISIIETO
MeToJa pelieHWs  3aJladyd, YMEHHME TIOJIb30BaThCs JUJIi €€ peIICHUs
BBIYUCIIMTEIILHON TEXHUKOM, aHAIM3UPOBATh PE3yJbTaThl PEUICHUS] U TIPUMCHSITH
UX Ha MPAKTHUKE;

MOJTy4eHHE KOMIIETCHIIMI 10 M3YyYEHUIO Y4eOHOW W HAay4YHOU JUTEPATyphl IO
MaTeMAaTHKE U €€ MPUII0KEHUSIM;

dbopMHUpOBaHUE YMEHUI MPUMEHSATh IOJYYEHHbIE 3HAHUS B IPAKTUYECKOM
NESTENbHOCTH, pellaTh MNPAKTUYECKUEe 3aJayd COIJIaCHO MPHOOPETEHHBIM
HaBbIKaM (POPMYIUPOBAHUS MATEeMATHUYECKUX TOCTAHOBOK 3a/ad, BIIAJCHUS
AQHAJUTUYECKUMU M YHCIECHHBIMM METOJAaMH PEILICHMs MOCTABICHHBIX 3a/ad, a
TaK)K€ BIJIAJICHUI0 METOJAMH MaTeMaTHYECKOr0 MOAEIUPOBAHUSL C IPUMEHEHUEM
BBIYHMCIUTEILHON TEXHUKHU.
[lepedeHb MIaHUPYEMBIX PE3YNIHTATOB OOYYEHHUS 1O AUCIUIUIMHE, COOTHECEHHBIX

C IUTAHMPYEMBIMH pe3yJIbTaTaMH OCBOCHHMS 00pa30BaTEIbLHOW MPOTrpaMMBbI IIPHBEACH B
tadimure 1.1.

Tabnuna 1.1 — [lnanupyemsie pe3ynbTaThl 00yYEHHUS 1O JUCITUTUIMHE

Komnerenunus HNuankaropsl IInannpyemble pe3y1bTaThl 00y4eHHs N0 JMCHHUIIIINHE), XapaKTepU3yIoLIie
KOMIIeTeHI Ui 3Tanbl () OPMHPOBAHMS
Kon Conepixanue KOMIIeTeHI Mt
KOMIIeTeHI MU (WU
eé yacrn)
OIIK- | CriocobeH MpUMEHSTh OIIK-1.1 B oonacmu 3nanusa u nonumanus (A) - snamp
1 6a30BbIE 3HaHMA | 3HaTh 3uarb OCHOBHBIE TOHSTUSI U METOABI MaTeMaTHYEeCKOro aHajiM3a, JTHMHEWHOH
(byHIaMEHTAIBHBIX (byHIaMeHTaTbHbI anreOpbl, AHATMTHYECKOH TreoMeTpuH, Teopuu auddepeHIHaTbHBIX
pa3menoB  HayKk O | € pa3zelnbl ypaBHeHuit Teopuu (A 1)
3emiie, €CTeCTBEHHO- | €CTECTBEHHO- OCHOBBI METOJIOB MaTeMaTHYECKOr0 MOJIETMPOBaHus (A 2)
HAY4HOTO U | Hay4HOro U OcHOBBI 00pabOTKH HKCIIEPUMEHTANIBHBIX JaHHBIX (A 3)
MaTeMaTHIeCKOro MaTeMaTH4eCKoro B oonacmu unmennekmyanvHovix Hagvikos (B) - ymems
LUKJIOB IIpU PCHICHUH | LHKIIOB, Ymerb IIpuMeHATE MaTeMaTUYECKUI annapaT U COBPEMECHHBIE
3a1a4 B OOJNACTH | HCTIONB3yeMbIE WH()OPMAIOHHBIE TEXHOJIOTHH JIJISl IOUCKA PEIICHUI 3a1ad
9KOJIOTHH H | MpH PCIICHUH MPUKIIaTHON HanpaBieHHOCTH(B 1)
TPUPOJIONIONB30BAHKS | 3a/a4 B 00JIACTH AHaTM3MPOBATH PE3yNbTAThl PEIICHHS U MPUMCHUTH UX HAa IPAKTHKE
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Komnerenuus HNnpukaropsl IInanupyemble pe3yabTaThl 00y4eHHs MO AUCUHHUILIINHE), XapaKTepHu3yIolne
KOMIIeTeHI M1 Jrans! popMUpPOBAHUS
Kox Conep:xanue KOMIETeHI Ui
KOMIIeTeHUHH (MU
eé yacTm)
9KOJIOTMHU U | (B2)
TIPUPOIOIIOIH30Ba B obnacmu npakmuueckux nasvikog (C) - nadems nagvikamu
HUs Baaner | [IpuHIMnamMu MateMaTHYeCKHX PacCyKICHHUN U JJOKa3aTEIbCTB
b MeTogaMu MaremaTraeckoro ananmsa (C 1)
OIIK- | CrocobeH PUMEHATH OIlK-3.3 B oonacmu 3nanusa u nonumanusa (A) - 3nameo
3 0a3oBbIe MCTObI Ymers 3HaTh OCHOBEI METOJIOB MAaTeMaTHYECKOro MOJICITUPOBAHUS H obiactu Mx
IKOJIOTMUECKHUX TIPUMEHSTH Ha NPUMEHEHUsI B 9KOJIOTHUYECKUX HccienoBanusx (A 1)
HCCIE0BaHUI U | TIPAKTHUKE B odnacmu unmennexkmyanvnsix naewvikos (B) - ymems
pemeHus 3aa4 | COBPCMCHHBIC YMmeTh | AHann3upoBath pe3ynbrarsl 3a1a4 (B1)
TPOhECCHOHANBHOI METO/IbI . B obnacmu npaxkmuueckux nagvixos (C) - 61ademv Hagblkamu
ACATCIILHOCTH MaTEMaTHICCKOU Baager | Mertogamu matemarnaeckoro mogenuposanus (C 1)
00paboTKH b
pe3yabpTaToOB
JKOJOTMUECKHX
HCCIIeIOBAHUHN ISt
peleHus 3a1a4
po¢heCCHOHAIBHO
¥ IesATeTbHOCTH

1.2 MecTo IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/;ibHOM MPOTrPaMMBbl.

Jucnuminaa «Martematuka» - (yHIaMeHTaJdbHass Hayka o0O0s3aTeIbHOM YacTH
(b1.0.06) gucumminH MOArOTOBKH CTYACHTOB 1o HampasieHuio 05.03.06 Dkomorus u
IIPHPOJIOIIOJIB30BAHUE TI0 MTPOMIITIO MOATOTOBKH «IIpHpo101I0JIb30BaHUE.

JlucuuiinHa u3ydaeTcs Ha 1-om B 1-2 cemecTpax.

Jlornueckast v copiepkaTeabHast CBA3b AUCHUILINH, YIaCTBYIOMIMX B (DOPMHUPOBAHHUH

KOMIIETEHIIUH, COACPIKUTCS B HIDKE TPEACTaBICHHON Ta0IHUIIe:

Komnerenuust IIpeamecrpyrommue Jannas Hocaenywoumue qJuCUNIMHBI
AMCHUIIHHBI AMCUHUIUIHHA
OIIK-1 Maremaruka, husuka, Maremaruka dusnka
XUMUsI, OMOJIOTHS, Xumust
uHpopmaTuka (Kype Bronorus
cpeaHeii MKOJIbI) OCHOBBI THIPOJIOTHH U THAPOXUMHUH
OIK-3 Marematuka, Gu3nka, Maremaruka MeTozbl PKOIOrHYECKUX UCCIIE0BAHMI
XUMHsI, OMOJIOT U, [eoskomorust
nHpopmaruka (Kypc Undopmatika

CpeIHEeH MIKOJIbI)

1.3 O0beM AUCHMILUIMHBI B 3aYeTHBIX €IUHHIAX C YKa3aHHEM KOJIHYecTBA
aKajeMUYeCKHX YacOB, BbIIEJEHHBIX HA KOHTAKTHYI0 PadoTy O0y4YarmomMXxcs C
npenogasarejgeM (o BHAAM 3aHATHH) W Ha CAMOCTOSITEJBHYH PpadoTy
o0yvarommxcs

O6mas Tpyno€MKOCTh TUCHUIUTHHBI «MaTteMaThuka» cOoCTaBisieT 6 3a9€THBIX
equHu 1 216 akageMHYecKuX 4acoB.

OO0BEM TUCHMIUIMHBI 1O BUJIaM YYEOHBIX 3aHATUM (B yacax)

\ \ Bcero gacos
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OYHas 3a04Has OYHO-3a0YHas
OO0BEM TUCHHIIINHEI (opma opmsbr (opma
o0y4eHus oOyueHHUs oOyudeHus
OOmas TPYI0eMKOCTb IMCIHIIINHBI 216
KonraktHast pabora oOyyaromuxcs 88
c mpenojaBaTesieM (IO  BUJAM
y4eOHBIX 3aHITUH) (BCEro)
AvnutopHas pabota (Bcero): 88
B T. YHCIIE:
Jlexiuu 32
CeMuHaphbl, MPAKTUYCCKUEC 3aHATHS 54
JlaGopaTopHbIe PaOOTHI -
KypcoBoe npoekTupoBaHue -
CamocrosTenpHas paboTa 103+27
Buxg mnpomMexxyTodHOW arrecrauuu Ok3 1
oOyyarorerocst (3auet / SK3aMeH) 3auer 2

2. COIEP)KAHHUE U CTPYKTYPA YYEBHOM JUCIUATIIJINHBI
2.1. Coagepxxanue yd4eOHOM IUCIUTIIHHBI
ConeprxaHve TUCIUTUTMHBI BKIIFOYAET CIEAYIOIINE Pa3/ieNbl U TEMBI:

Pazoen 1. /luneiinaa anzedopa u anaiumuueckas 2e0Mempus

1.1 Matpuupsl u neiictBus Hag HUMHU. OnpenenuTeny N-ro NopsjakKa U UX CBOMCTBA.
CnocoObl  BeluuCIHECHUS omnpeaenureneii. CucTeMbl JHHEWHBIX ypaBHeHM. [IpaBuio
Kpamepa.

1.2 Meron T'aycca. JluHelHO 3aBUCHMMBIE W JIMHEHHO HE3aBHCHMBIC CTOJOIBI U
cTpoku Marpuubl. Panr marpunbsl. Teopema o panre marpuubl. Teopema Kponekepa-
Kanemmm o COBMECTHOCTH CUCTEMBI JIMHEHHBIX alre0pandecKuX ypaBHECHUH.

1.3 Obpatnass Marpuria. MaTpudHbld METOJ PEHICHUS CHUCTEM JIMHEHHBIX
anrebpandecknx ypaBHeHmil. OOIIee peleHne OJHOPOJHON CHUCTEMBI YpPaBHEHHIA.
basucuple u cBOOOMHBIE TepeMeHHbIe. CTPyKTypa OOINEro pemieHuss HEOTHOPOIHOM
CHUCTEMbI YPABHECHU .

1.4 JIuneitnple BEeKTOpHbIE TpocTpaHcTBa. CIOKEHHE BEKTOPOB M YMHOXKEHUE
BEKTOpa Ha 4HWCIO. JIMHEHHAs 3aBUCUMOCTh M HE3aBHCUMOCTH BEKTOpPOB. basuc.
Koopnunater BekTopa B BeIOpaHHOM Oasuce. J[muHa Bektopa. JIuHeitHbie onepauu B
KOOpAMHATAX.

1.5 CobcTBeHHBIE  BEKTOPHI W COOCTBEHHBIC  3HAYCHUSA  JIMHEHHBIX
npeoOpazoBanuii. DopMmynbl Tepexoga OT OJHOW JEKAPTOBOW MPSIMOYTOIBHOM
CUCTEMBbI KOOPAUHAT K Apyroi. OpTOroHaJIbHOCTh MAaTPHUIIbI TEpexoaa

1.6 CkanspHO€, BEKTOPHOE M CMEIIIaHHOE MPOU3BEJCHUE BEKTOPOB, MX OCHOBHBIC
CBOWCTBA M TeOMETpUYEecKass HuHTepnperauus. KoopauHaTHOE NpEeACTaBICHUE
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IIPOU3BENECHUN  BEKTOpOB. KpuTepunm KOJUIMHEApHOCTH, OPTOTOHAJBHOCTH U
KOMILJIAHAPHOCTU BEKTOPOB B KOOPJIMHATHOM (hopMme.

1.7 YpaBHeHHE NPsIMOI Ha IUIOCKOCTU U B NMPOCTPAHCTBE. Y PABHEHHUE IIOCKOCTH.
Paznuunbie popMbl ypaBHEHHI NPSIMON U IIIOCKOCTH. B3anMHoe pacmnonoxkeHue npsiMbIx
U IUIOCKOCTEN B IIPOCTPAHCTBE.

1.8 KpuBsie BTOporo mnopsaka. llonstue o KBagpaTWUYHBIX (QopMax OT JBYX
nepeMeHHbIX. Tumnbl kBaapatuyHbiX (opMm. KaHoHumYeckue BUIBI KPHUBBIX BTOPOIO
nopsJiKa (3JUIUIICHI, TUIIEPOOJIbI U MTapaboJIbI).

Pazoden 2. Inemenmol OUCKPEMHOI MAMEMAMUKU U MAMEMAMUYECKOU 102UKU

2.1 DnemeHThl anreOpbl JIOTMKUA BbICKa3biBaHMi. Omnepanuu HaJ MHOXXECTBaMU
(oObenvHEeHHE, TMepecedyeHre, pa3HocTh). (OCHOBHBIE anreOpandyeckue CTPYKTYpPbI
(koJbI1a, TIOJISI, TPYTITIHI).

2.2 CpoiictBa  OWHapHBIX  omepamuii  (3aMKHYTOCTb,  KOMMYTaTHBHOCTb,
aCCOIMAaTUBHOCTH). JIM3BIOHKIUS, KOHBIOHKIHS, HWMILIAKAIUSA, OSKBHUBAJICHTHOCTD.
3akoHbl e Moprasna.

2.3 OpuentupoBannbie rpadsbl. [lonnbii myTh. OCHOBHBIC MOHITHS KOMOMHATOPUKH.
[lepecTaHOBKH, pa3MeNICHUS U COYCTAHUS.

Pa3zoen 3. Beedenue ¢ mamemamuueckuii anaius

3.1 llpenen QyHKIMU U €ro reoMeTpuyeckuil cmbici. OAHOCTOPOHHUE MPEEbl.
CaotictBa mnipesenoB ¢yHkiuid. CpaBHeHHE OECKOHEYHO MaiblX (pyHkiuil. CUMBOJIMKA.
CBs3b 0OECKOHEYHO MalbiX W OECKOHEUYHO OodbIMX (YHKIUNA. OKBHUBAJICHTHBIE
OecKOHEYHO Majble (PYHKIMU. Beruucienue npeaenoB ¢ MOMOIIbI0 TabIUIbI OCHOBHBIX
HKBUBAJICHTHBIX OECKOHEUHO MalbiX (GyHKuui. [lepBeiii W BTOpOil 3ameyaTelbHBIC
IpEICIIbI.

3.2 IlonsiTe HempepbIBHOCTU B Touke. OmnpeneneHus: pa3pbiBOB IEPBOTO U BTOPOTO
polloB. YcTpaHuMbIe pa3pbiBbl. HempepbIBHOCTH aneMeHTapHbIX ¢GyHKIui. CBoiCTBa
HENPEPHIBHBIX Ha OTpPe3Ke (PYHKIMI: OrpaHUYEHHOCTh, JOCTHKUMOCTh HAaHOONBIIETO U
HAMMEHBIIIETO 3HAYEHUM, CYIIECTBOBAHHE IMPOMEKYTOUHBIX 3HAYEHUU. ACHUMIITOTHI K
rpadukaM GyHKIHA 1 cTOCOOBI MX HAXOXKICHUS.

Pazoen 4. /Juippepenyuanvnoe ucuucnenue @GyHKuuit 00HO20 HE3ABUCUMOZO
nepemeHHo20

4.1 llpousBoanast GyHKIIMKU B TOUYKE. [ €OMETpUUYECKHIA CMBICT TMPOU3BOJHOM.
VYpaBHEeHHE KacaTEIbHOW M HOPMAalu K IUIOCKOW KpHUBON. PU3UUYECKUU CMBICH NEPBOU
npou3BogHOM. HempepelBHOCTE  (QyHKIMHM, uUMeErONIeH mnpous3BoaHyr. [IpaBuia
HAXOXJCHUSI TTPOU3BOIHON CYMMBI, PA3HOCTH, TIPOU3BEACHUS M OTHOIICHUS (YHKITUU.
Tabnuiia mporU3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX QYHKIUHN (6€3 BBIBOA).

4.2 TlpousBoanast cioxuoi GyHkumuu. Jlorapudmuaeckoe muddepeHmpoBanue.
[TpousBomnast GpyHkmwH, 3a7aHHON MapameTpuuecku. [IponsBoaHass HeIBHOW (YHKITHU.
[lepBeiii auddepeniman u ero reoMeTpudeckuii cMmbici. JuddepeHnuman cyMMsl,
pPa3HOCTH, MPOU3BEACHUS U OTHOIIeHUS (yHKIuH. MHBapraHTHOCTH (OPMBI MEPBOTO
muddepennuana. [Ipumenenne nuddepeHnranos B pUOIHMKEHHBIX BBIYUCICHUSIX.

4.3 TpousBoanbie U AuddepeHInanbl BRICITUX MOPSIIKOB U X CBONCTBA.
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4.4 TeopeMbl O cpeaHUX 3HaueHUSIX IupPepeHunpyeMblX (YHKIHM; TEOpPEMBI
®epma, Pomrs, Jlarpamxka, Komwum. IlpaBuno Jlonuranmsa. ®opmyner Teinopa wu
MaknopeHa ¢ ocTtaTouHbiM ujieHOoM B ¢opme Jlarpawxka. TabOnuna pa3nokeHuit
OCHOBHBIX 3JIeMEHTapHbIX QyHKIMI 110 popmyrne MakiopeHa.

4.5 Kpurepuit mMoHoTOHHOCTH auddepenuupyeMbix ¢(ynkuuii. HeoOxomumoe wu
J0CTaTO4YHOE YcJioBHE dKcTpemMyma. Kputnueckue Touku meporo poja. HaxoxxneHue
HanOOJIBIIETO U HAUMEHBIIETO 3HaYeHU (YHKIIMU Ha OTPE3KE.

4.6 OmnpesienieHde BBIMYKJIOCTH M BOTHYTOCTH, TOodek mneperuda. [Ipumenenue
BTOpPOM MPOMU3BOJAHOW K HAXOXKJICHHIO HWHTEPBAJIOB BBIMYKIOCTH W BOTHYTOCTH.
Kputnyeckue Touku BTOpOro poja.

4.7 O6u1as cxeMa uccaeaoBaHus GyHKUUN U MOCTPOEHUS TpadHuKoB.

Pazoen 5. Heonpedenennvie u onpeoenennvie unmeepanvt. Hecob6cmeennuvie

unmezpasvl
5.1 IlepBooOpa3nas. HeonpenenenHslii uHTETpaJl M ero cBoiicTBa. Tabnuia
OCHOBHBIX  (GOpMyNl  HHTErpuUpOBaHUs.  HemocpeACTBEHHOE  WHTETPHPOBAHUE.

HNuTterpupoBaHue 1o 4acTsM U MOJCTaHOBKOM.

5.2 luTerpupoBaHue palMOHAIBHBIX Jpo0ei ¢ TMOMOIIBIO pa3lIoKEeHUs Ha
npocreimme ApoOu. VHTerpupoBaHHEe HEKOTOPBIX TPUTOHOMETPHUYECKUX (PYHKIIHMA.
HNuTerpupoBanre HEKOTOPHIX UPPAITMOHATIHBHOCTEH.

5.3 Ompenenenre 1 OCHOBHBIE CBOMCTBA OMNpeJeeHHOro uHTerpaia. [IpousBogHas
no BepxHeMy mnpeneny. ®opmyna Herorona-JleitOnuna. BreraucieHue omnpeneneHHbIX
MHTErPAJIOB METO/IAMH 3aMEHBI IEPEMEHHOM U T10 YaCTSIM.

5.4 TlpumeHeHue OIpeesIEHHbIX UHTETPAJIOB B TEOMETpUHU U ¢u3nke. BeruncieHnue
wionaae IiIocKkuX oOnacTed, IIMH Jyr IUIOCKUX KPUBBIX, MOBEPXHOCTEH Quryp
BpalieHuss 1 00bEMOB Ten BpalleHus. BbluucieHne HNEHTPOB TAKECTH U MOMEHTOB
MHEPLUU IJIOCKUX IUIACTHH.

5.5 HecoOcTBeHHBIE HHTErpalibl C OCCKOHEYHBIMH TIpelieJIaMUu WHTETPUPOBAHUS.
HecoOGcTtBeHHble uWHTETrpajbl OT HEOTpaHWYEHHBIX GyHKIUNA. OCHOBHBIE CBOMCTBA.
AOCOIIOTHAS M YCIIOBHASI CXOAUMOCTH. [IprU3HAKK CXOTUMOCTH.

Pazoen 6. /lugpgpepenuyuanvnoe ucuucnenue Qynkuuil HeCKOAbKUX HE3ABUCUMDBIX
nepemeHHbIX

6.1 Obnacte ompeneneHusi, Mpeael U HENPEPHIBHOCTh (YHKIMH HECKOIBKUX
nepeMeHHbIX. OCHOBHBIE TEOPEMBI O HEMPEPHIBHBIX () YHKIIHSIX.

6.2 Yactapie mnpousBogHbie U AU dEepeHIUPYEMOCTs (YHKIMH HECKOIBKUX
nepeMeHHbIX. HeoOxomuMoe u nocrarounoe ycnoBus auddepenuupyemoctu. [lomubrit
mubdepennman. HMuaBapumantHocts (opmbel mepBoro auddepennmana. KacarenbHas
IJIOCKOCTh M HOpMallb K TOBEPXHOCTH. ['€OMETpUYECKHil CMBICI  MOJIHOTO
muddepennuana.

6.3 I'paguent. IlpomsBogHas 1o HampaBieHW0. YacTHbIE MPOW3BOAHBIC W
muddepennmansl BeICIIUX MOpsiAkoB. Dopmyna Teinopa ¢ OCTaTOYHBIM WICHOM B
dbopwme Jlarpanxa.

6.4 DxcTpeMymMBbl (YHKIIMM HECKOJIBKHX TEpEeMEHHBIX. HeoOxomumoe ycioBue.
JlocTaTouHble YCIOBHUS. Y CIOBHBIN 3KCTPEMYM.

©rys Bbinyck 1 U3meHeHue 0 Ok3emnnsap Nel Cm p. 7




é‘%{s MocydapcmeeHHbIl yHueepcumem CTO CMK
ey no 3emseycmpolicmey

Pazoen 7. Qucnoswvie u hynkyuonaivuvle paovl

7.1 TlonsitTue uucnoBoro psga. Yactuunele cymMmbl. CXOOUMOCTh — psja.
HeoOxonumplii MpU3HAK CXOAUMOCTH.

7.2 JlocTaTOuHble NPU3HAKU CXOJAUMOCTU PSAJOB C IMOJIOKUTEIbHBIMU YJICHAMM:
MIPU3HAKUA CpaBHEHUs («ITAJIOHHBIE» PsJbl); paauKaIbHBIA Tpu3Hak Komu; mpusHak
HNanamOepa; unrerpanbHblii npusHak Komm-Maknopena. 3HakodepeayIoUuecss psibl:
npu3Hak JleitOnuna. AGCOIIOTHAS U YCIOBHAS CXOAUMOCTb.

7.3 Crenennble psgsl. Teopema AOens. Paauyc cXoAMMOCTH CTENEHHOrO psja.
®opmyna Jlanambepa ana paamyca cxoaumoctd. Psaner Teimopa u Maknopena.
Paznoxenue snemMenTapHbIX GyHKUIUM B psa MakiiopeHa.

7.4 Psnpl @ypoe. Teopema [dupuxie. Paznoxkenue no cuHycam U KOCUHYCaM.

Pazoen 8. Ooviknosennvie ougghepenyuanvuvie ypasuenus

8.1 O6bikHOBeHHBIE AuddepeHanbHble ypaBHeHUs nepBoro nopsaka (O.J1.Y).
YactHoe, oOmee u ocoboe pemenus. 3agaya Komm 11  OOBIKHOBEHHBIX
b depeHnranbHbIX YpaBHEHUH epBoro nopsiaka. [loHsaTue o Teopeme CyliecTBOBaHUS
U E€IWHCTBEHHOCTH pemieHus 3afgaun Komm s ypaBHEHMH TIEpBOrO TMOpsJIKa.
WuTerpupoBanue ypaBHEHHH ¢ pa3/IesOMIMMUCS IEPEMEHHBIMHU.

8.2 HexoTopble THUIIBI MHTEIPUPYEMBIX ypaBHEHHMI MepBOro mopsjaka. JluHeiHbie
ypaBHEHHs TiepBOro mopsiaka. OJHOPOAHBIE W CBOASIIMECS K HUM THUIBl YpaBHEHUU
nepBoro nopsijaka. YpaBHeHnus bepuyinnu u Dunepa.

8.3 [lonsatie 00 OOBIKHOBEHHBIX JU(PdEepeHIINATBHBIX YPaBHEHUSX BBICIIMX
nopsiakoB. IlocranoBka 3amaun Komu nns O.J[.Y. BToporo mopsiaka. OOiee peuieHue
O.4.Y. Broporo nopsinika. @opMyIMpOBKa TEOPEMBI CYIIECTBOBAHUS M €IMHCTBEHHOCTH
pemenusa 3agaun Komm mma O./1.Y. Broporo mnopsiaka. HekoTtopele 4dacTHbIE BHUABI
O./1.Y. BrOoporo nopsjka, pemaemsie B kBaaparypax. [lonnxenue nopsaxa.

8.4 O0mue cBoiicTBa JIMHEHHBIX NH(PDEPEHINAIBHBIX YpaBHEHUN N-0T0 TOpsJIKa.
@dyHIaMeHTaJdbHasg CUCTEMa pELIEHHH OoAHOpoAHOro pemeHus. OnpenenuTtelb
Bponckoro. CtpykTypa O0OIIEro pelieHusl JMHEWHOTO HEOJHOPOJHOTO YpaBHEHUS.
Otpickanre yacTHbIX pemieHud JuHedHbIX O.J1.Y. metonmom Jlarpanxka Ha mnpumepe
yYpPaBHEHUN BTOPOTO MOPSIKA.

8.5 JIuneiiHple ypaBHEHHUS N-Oro TMOPSAKAa C TMOCTOSHHBIMH KO3 (UIIMECHTAMHU.
Xapakrepuctuieckoe ypaBHeHue. [loctpoenue o0miero pemieHust TIMHEHHOTO YpaBHEHUS
BTOPOTO MOpPSAKA C MOCTOSHHBIMHM KOod(duimentramMmu. HaxoxaeHne 4acTHOTO perieHus
HEOJTHOPOJIHOTO YpaBHEHHsI METOI0M IO00pa 10 MpaBoil YacTu.

8.6 Hopmanbsueie cuctemsr O./[.Y. mepBoro mopsiaka. YacTHble WHTETpabl,
uHTerpupyemble koMmOuHaruu. Jlunedinble cuctembl O.J[.Y. mnepBoro mopsiaka c¢
MOCTOSIHHBIMU  KOd(pdunieHTaMu. XapakTepucTuueckoe ypaBHeHHe. (OcoOble TOYKH
JUHEHHBIX CHCTEM C TOCTOSHHBIMHU KOd(HUIIMEHTaMU Ha MPUMEpPE CHUCTEMBI U3 JABYX
ypaBHeHUW. Da30BbIE TPACKTOPUHU. YCTOMYMBOCTH PELUICHUN JMHEWHBIX CHUCTEM C
MIOCTOSIHHBIMU KO3 (UIIIEHTaAMU.

2.2 CTpyKTYypa Yy4ueOHOoi THCUNIINHBI
Tabmuma 2.1 — CtpykTypa yueOHON AUCHUILTMHBI Il O4HOU (POpMBI 00yUdeHUs
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W no 3emsieycmpolicmey
HasBanusa KosmyecTBo yacoB Komnerenun IIpu3nak
CoZIepKATEIbHBIX Pa3/IC/iOB Ounas KOMIIETEHIIUU
Y TEM y4eOHON JUCLMIUIUHBI | BCEro B TOM YHCJIC
JeK. | mp. | 71ab. | wHA. CPC
1 2 3/14|5]| 6 7 8 9
Paznen 1. Jlunetinas OIIK-1.1 A-1,2,3, B-
anreOpa U a”HanuTHYecKas | 28 4 |9 15 1,2, C-1
reOMETpHsL. OIIK-3.3 A-1,B-1,C-1
Paznen % JIEMEHTBI OIK-1 1 A-12.3, B-
JTUCKPETHOM MaTeMaTI/IKI\/JI 29 4 |9 16 12, C1
u MaTeMaTH4eCKOM OITK-3.3 A-1, B-1, C-1
JIOTHKH.
Paznen 3. BsencHue B OIK-1.1 A-1,2,3, B-
. 30 519 16 1,2, C-1
MaTeMaTHYEeCKUM aHaIu3. OITK-3.3 A-1, B-1, C-1
Pa3nen 4,
HuddepenumanbHoe OIIK-1.1 A-1,2,3, B-
UCYHUCIIEHUE byuakmui | 30 | 3 | 9 18 1,2, C-1
OJHOT'O HE3aBUCUMOTI'O OIIK-3.3 A-1,B-1, C-1
MIEPEMEHHOTO.
OIIK-1.1 A-1,2,3, B-
DK3aMeH 27 27 1,2, C-1
OIIK-3.3 A-1,B-1, C-1
Hroro B 1 cemectpe 144 | 16 | 36 65+27
Pa3nen 5.
Heonpenenenusie 51 OIK-1.1 A-123.B-
OmpeeICHHbIC 17 4|4 9 12, C-1
R OIK-3.3 | A-1,B-1,C-1
HecoOcTBeHnnbIe
WHTETPAJIbI.
Paznmen 6.
Hudbdepennmansaoe OIIK-1.1 A-1,2,3, B-
HCYHCIICHHE bynkuuii | 17 | 4 | 4 9 1,2, C-1
HECKOJIbKUX HE3aBHUCHUMBbIX OIIK-3.3 A-1,B-1, C-1
MIEPEMEHHBIX.
Pazgen 7. YucnoBble u OTK-1.1 A-1,2,3, B-
18 4 | 5 9 1,2, C-1
(QyHKIMOHATIBHEIE PAMBL. OMNK-33 | A-1,B-1,C-1
Pazgen 8. OObIKHOBEHHEBIC OIIK-1.1 A-1,2,3, B-
muddepeHnmaIbHbIe 18 | 4 | 5 9 1,2,C-1
ypaBHEHUS OIIK-3.3 A-1,B-1,C-1
3auer 9 2 OIIK-1.1 A-1,2.3, B-
1,2, C-1
©rys Bbinyck 1 U3meHeHue 0 Ok3emnnsap Nel Cm p. 9
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HasBanus KommyecTBo yacoB Komnerenun IIpu3nak
COAEPKATEINBHBIX PA3/ICIIOB OuHas KOMIETCHIUU
U TEM yqe6H0171 JUCHUIIJIINHBI | BCEIrO B TOM 4YHUCJIE
JeK. | mp. | mab. | mHA. CPC
1 2 3]14|5]| 6 7 8 9
OI1K-3.3 A-1,B-1, C-1
Hroro Bo 2 cemectpe 72 | 16 |18 38
Bcero yacosn 216 | 32 | 54 103+27

OcCHOBHBIMH 3TanaMu  (OPMHUPOBAHUS YKA3aHHBIX KOMIIETECHIIMH TNpU H3yUYEeHUH
CTYACHTAMH TUCIUIUIMHBI SIBISIFOTCS TOCIEAOBATEIbHOE W3YYCHHE  COAEpKATEIHHO
CBS3aHHBIX MEXIy cO000il pazdenog (mem) y4deOHBIX 3aHATUH. V3ydeHue Kaxkqoro
pa3mena  (TeMbl) — MpeanojaraeT  OBIAJACHHE  CTyJCHTaMH  HEOOXOAMMBIMH

KOMIICTCHIIMAMMU. PeByJIBTaT aTrTeCTallui  CTYACHTOB Ha Pa3JIMYHbIX JTalax
(I)OpMI/IpOBaHI/ISI KOMHCTCHHI/Iﬁ IMOKa3bIBACT YPOBCHb OCBOCHUHA KOMHGTGHI_[I/If/'I
CTYACHTaMHU.

2.3 PacnipeniesieHne KOHTAKTHOI padoThl
Pacnipenenenne KOHTaKTHOW pa0OTHI MO BUAAM 3aHSATUN TPUBEIEHO B TaOIUIAX

2.3.-2.4.

Tabmuma 2.3 — JIekiuu, ux copepkanue U 00beM B Hacax

Ne OyHas ©0
Ne neKL HaumeHnoBanue TeMbl
TeMbl o CoiepKaHue JTeKIHH O6beM Cemectp
| cemecTp
Pazoen 1. Jlunennan anzedopa u anaiumuieckas 2e0mMempusi 1

1.1 Marpunbl u aeictBus Haj HuUMU. Omnpenenutend N-TO
nmopsiagka W WX cBoWctBa.  CrmocoObl  BBIYMCIICHUS
onpenenutened. Cucrembl JUHEHHBIX ypaBHeHHH. [IpaBuio
Kpamepa.

1.2 Meron Taycca. JluHeliHO 3aBUCHMBIE U JIMHEWHO
HE3aBHUCHUMBIE CTOJIOIBI M CTPOKH MATPHIbl. PaHr MaTpHIIBL
Teopema o panre matpuilsl. Teopema Kponekepa-Kanemiu o
COBMECTHOCTH CHCTEMBI JIMHEHHBIX anreOpanvecKux
J1.1- | ypaBuenwii.

2 1.3 O6partHas marpuria. MaTpu4HbId METOJ PEUICHUS CHUCTEM

TUHENHBIX anreOpandyeckux ypaBHeHHH. OOiiee permieHue
OJIHOPOJHOM cHCTeMbl ypaBHeHUU. basucHbie W cBOOOJHBIE
nepemeHHble. CTpyKTypa OOIIEro pemieHus HEOIHOPOIHOM
CUCTEMBbI YpaBHEHUM.
1.4 JluneiiHple BeKTOpHbIE MpocTpaHcTBa. Cll0KeHNEe BEKTOPOB
U YMHOXEHHE BEKTOpa Ha uucio. JIuHeiiHas 3aBUCHMOCTh U
He3aBUCUMOCTh BekTOpoB. basuc. KoopaumnaTel BekTopa B
BbIOpaHHOM Oasmce. JlnnHa Bekropa. JIuHeiHbIe omepaiuu B
KOOpAMHATaXx.

P.1
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1.5 CoOGcTBeHHBICE  BEKTOpPBI M COOCTBEHHBIC  3HAYCHUS
JMHEWHBIX TpeoOpaszoBanuii. Dopmynbl mepexona OT OJHOM
JICKapTOBOM IMPSAMOYIOJIBHOM CUCTEMBI KOOPAHMHAT K IPYroOil.
OpToroHanbHOCTh MaTPUIIBI IIEPEX0/1A

1.6 CkanspHoe, BEKTOPHOE ¥ CMEUNIAaHHOE NPOM3BEICHUE
BCKTOPOB, HX OCHOBHBIC CBOMCTBA W TCOMETPpHUICCKAasA
nHTepnperanusa. KoopauHaTtHoe npecTaBiIeHne IPOU3BEICHUN
BEKTOpPOB. Kpurepun KOUIMHEAPHOCTH, OPTOTOHAJIBHOCTH U
KOMILJIAHAPHOCTH BEKTOPOB B KOOPJIMHATHOHU (hopMme.

1.7 YpaBHeHue mnpsMoil Ha IJIOCKOCTH U B IPOCTPAHCTBE.
VYpaBHenue miiockocTd. Paznnunble (Qopmbl  ypaBHEHUI
NpsIMOM M IUIOCKOCTH. B3anMHOE pacnoJioKeHUE IPSMBIX H
IJTOCKOCTEMN B MPOCTPAHCTBE.

1.8 KpuBbie BTOpOoTrO moOpsnka. [loHsTHE O KBagpaTHYHBIX
¢bopMax OT ABYX NEpEeMEHHbIX. THMBI KBaJIpaTU4YHBIX (opMm.
Kanonnyeckne BUIBI KPUBBIX BTOPOTO TMOpsAKa (JUIMIICHI,
runepO0Ibl U mapaboJIbl).

P.2

n.3-

Pazoen 2. Dnemenmuvl OUCKpemHOU MameMamurku u
Mamemamu4ecKkoil 102uKu

2.1 DnemeHTHl anreOpbl JIOTUKKA BBICKa3biBaHWH. Omepanun
HaJT MHOXeCTBaMH (0ObeIWHEHUE, IepeceyeHne, pPa3sHOCTh).
OcHoOBHBIE ayreOpanyeckue CTPYKTYphl  (KOJbIa, TOJIA,
TPYIIIB).

2.2 CgoiicTBa OMHApPHBIX omneparuit (3aMKHYTOCT®,
KOMMYTaTHBHOCT, ACCOLIMAaTUBHOCTD). Jn3bIoHKIMS,
KOHBIOHKIIMS, UMIUIMKAIMS, SKBUBAJIEHTHOCTh. 3aKOHBI [€
Moprana.

2.3 OpuentupoBanubie rpadbl. [lomHplid myTh. OCHOBHBIE
MOHATHS KOMOHMHaTtopuku. IlepecraHoBKH, pa3MelieHUS U
COueTaHusl.

P.3

I.5-

Pazoen 3. Beeoenue 6 mamemamuyeckuil aHaiu3

3.11lpegen ¢yHKIIMM W €ro TEeOMETPUYECKUH  CMBICI.
Onnoctoponnue mnpeneibl. CBolcTBa mpeAesioB  (QyHKIIHA.
CpaBHenune OeckoHeuHO Maibix (QyHkmuil. CumBonuka. CBs3b
OECKOHEYHO MaiblX U OeCKOHEYHO OOoJbIIUX (YHKIIHIMA.
DOKBUBaJCHTHbIE OECKOHEYHO Maiyible (yHKUWU. Bprumcienue
MIpPE/IeJiOB C TMOMOIIBI0 TaOIUIl OCHOBHBIX SKBHUBAJIEHTHBIX
O6eckoHeyHo  Manbix  ¢yHkumii. [lepBelii  u  BTOpOIt
3aMeuaTelIbHbIC MPEeIbl.

3.2 llonatue HempephlBHOCTH B Touke. OmnpenencHus
Pa3pbIBOB MEPBOTO M BTOPOTO POJOB. YCTpaHUMBIE pPa3pHIBHI.
HenpepbiBHOCT,  2neMeHTapHbIX — QyHKuuil.  CBolicTBa
HEMpPEepBIBHBIX HAa OTpe3ke (PYHKIUN: OTrpaHMYEHHOCTb,
JOCTHXKUMOCTh HAWOOJBIIEr0 W HAMMEHBIIET0 3HAYCHUH,
CYILLIECTBOBAaHUE MPOMEKYTOUHBIX 3HAUEHUH. ACHMNTOTHI K
rpadukamM GYHKIHUI U cocoObl UX HAXOKJICHHUS.

P.4

n.z-

Pazoen 4. Jugpgpepenyuanvnoe ucuucnenue Qynkuyui
00H020 HE3ABUCUMO20 NEPEMEHHO20

4.1 TIpousBoaHas (GyHKIHH B TOYKE. | €OMETpHUECKUN CMBICI
MPOU3BOJHOM. YPAaBHEHHUE KACATEIbHOW U HOPMAIM K IJIOCKOM

©rys
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KpuBoi.  DuU3MYECKHH  CMBICI  IIEPBOM  IIPOU3BOIHOM.
HenpepsiBHOCTS (pyHKIIMH, UMEOLIEH pou3BoAHY0. [IpaBuna
HaXO0XAECHUS POU3BOIHON CyMMBI, pa3HOCTH, IPOU3BEICHUS U
otHomeHust (yHkuui. Tabauma NPOM3BOJHBIX OCHOBHBIX
aIIeMEHTapHBIX (QyHKIUH (0e3 BBIBOIA).

4.2 TlpousBogHas cioxkHOW (yHKIUH. Jlorapudmudeckoe
maddepennupoBanue. IlpowsBogHast GyHKIUHM, 3aTaHHOU
napamerpuuecku. [IpousBonHas HesiBHOM (yHKuuu. Ilepsbrit
maddepennnan u ero reOMETPUUYECKUI CMBICII.
Huddepenunan  cymmBbl, pa3sHOCTH, TPOU3BEICHHUS U
OTHOIIEHUs] (QyHKUUN. VHBapHaHTHOCTH (OPMBI TEPBOTO
muddepennnana. [Ipumenenue T depeHnnanos B
MPUOIMKEHHBIX BBIYUCTICHUSX.

4.3 TlpousBoanbie U auddepeHnnanbl BEICIINX MOPSAKOB H UX
CBOWCTBA.

4.4 TeopeMbl O CpEeIHUX 3HAUYECHUAX AUPPEpEeHIHPYEMBIX
¢byukuuii; Teopempl ®epma, Pomms, Jlarpamxka, Komm.
[IpaBumo Jlormuramsa. Popmynsr Telnopa n Makiopena ¢
OoCTaTOuyHbIM wieHoM B ¢opme Jlarpamxa. Tabnuma
pa3ioKeHUN OCHOBHBIX AJIEMEHTapHbIX (QyHKUUN 1o dopmyre
Maknopena.

4.5 Kputepuii MOHOTOHHOCTH U GEpPEHINPYEMbIX (YHKIINM.
HeoOxomuMoe M JOCTaTOYHOE  YCIOBHE  IKCTpEMyMa.
Kputnueckne  TOYKM  MEpBOro  poja. Haxoxnenue
HauOOJIBIIEr0 U HAUMEHBIIET0 3HAYCHUH (DYHKLIUU Ha OTPE3KE.
4.6 OnpeneneHue BIMYKIOCTH U BOTHYTOCTH, TOUEK Tepernoa.
[Ipumenenre  BTOPOM  MPOM3BOJHOM K  HAXOXKICHUIO
MHTEPBAJIOB BBITYKJIOCTH M BOTHYTOCTH. KpuUTHYECKHE TOYKH
BTOPOTO POAA.

4.7 O0mass cxema HCCIEAOBaHUA (PYHKIMH W TOCTPOCHHS
rpaduKoB.

Hroro 3a | cemectp:

16

Il cemecTp

P.5

na-

Paszoen 5. Heonpedenennvie u onpeoejieHHble UHMEZPAbL.
Heco6cmeennvie unmezpasut

5.1 [lepBooOpasnas. HeompeneneHHbIE HWHTETpal ©  €ro
cBoiictBa. Tabmuua OCHOBHBIX (OpPMYT HHTETPUPOBAHHUSL.
Henocpencrsennoe wuHTterpupoBanue. VHTerpupoBaHue 1o
4acTAM U MOJICTAHOBKOIA.

5.2 UHTErprpOoBaHUE pAIMOHAIBHBIX JpOOeH C IMOMOIIBIO
pasnokeHuss Ha TpocTeiimme apobu. WHTerpupoBaHue
HEKOTOPBIX TpUTOHOMeTpHueckux (yHkiuil. nTerpupoBanue
HEKOTOPBIX UPPAIIHIOHATHHOCTEH.

5.3 Onpenenenne W OCHOBHBIE CBOICTBa OMpEAETICHHOTO
unterpana. IlpousBogHas mo BepxHemy mpeneny. Dopmymna
Herorona-JleiiOnuia. Beruucnenue onpeaeneHHbIX HHTETPaIoB
METO/IaMU 3aMEHBI IEPEMEHHOH U 110 YaCTSIM.

5.4 TlpumeHeHue OMpPENEIEHHBIX HHTETPAJIOB B T€OMETPUU U
¢uzuke. Berancnenne miomaei miockux oomacTei, AIuH IyT
TJIOCKUX KPHUBBIX, MOBEPXHOCTEH (DUTYp BpamieHus 1 00bEMOB
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TEJl BpalleHUs. BbluncieHue LEHTPOB TSHKECTH U MOMEHTOB
WHEPILUH IJIOCKUX TUIACTHH.

5.5 HecoOcTBenHble MHTETpalibl ¢ OECKOHEYHBIMU MpEIeIaMu
MHTETPUPOBAHUSI. HecobGcTBenHbIC UHTETPaJIbI oT
HEOTI'PAaHUYEHHBIX (GyHKIMH. OcHoBHbIE CBOMCTBA.
AGcomoTHasT M yCIOBHasg  cXoauMocTu.  [Ipu3Haku
CXOJMMOCTH.

P.6

I.3-

Pazoen 6. /Juipgpepenyuanvnoe ucuucnenue Gynxyuil
HECKOIbKUX He3A6UCUMBIX NEPEMEHHBIX

6.1 OGmacTb onpeaeneHns, Ipeaea U HeMPEPbIBHOCTh (PYHKITHH
HECKOJIbKUX  mepeMeHHbIX.  OCHOBHBIE  TEOpEMBI O
HEMPEPBIBHBIX (PYHKIIUSX.

6.2 Yactasle mpon3BoHbIe U AU depeHInpyeMocTh QYHKITHH
HECKOJIbKUX TepeMeHHbIX. HeoOxoaumoe u  JgocTatodyHoe
ycnosusi  muddepenuupyemoctu. Tlomuerii  auddeperiuan.
NuBapuanTHOCTH dhopmbl MEpPBOTO muddepennuana.
KacarenbHast TmJIOCKOCTH M HOpPMaldb K IOBEPXHOCTH.
I'eomeTpuueckuii cMbica osHOTO AU depeHtnana.

6.3 I'pajment. [lpomsBojgHas 1Mo HampaBiieHHWIO. YacTHbIE
MpOU3BOJHBIE U  Aud@epeHIuanbl  BBICHIUX  HOPSAIKOB.
®opmyna Telnopa ¢ octaTouHbIM WiieHOM B (hopme Jlarpanxa.
6.4 DkcTpeMyMBbl  (YHKIIMA  HECKOJBKHX  IEPEMEHHBIX.
Heo6xomumoe ycmoBue. JlocTtaTouHble yCIOBHs. Y CIOBHBIN
IKCTPEMYM.

P.7

I.5-

Pazoen 7. Hucnosvie u pynkyuonanvuvie paovt

7.1 TlonssiTue  uyucimoBOro  psga.  YaCTHUYHBIE  CYMMBI.
CxomumocTs psana. HeoO6xoaumblid MpU3HAK CXOTUMOCTH.

7.2 JloctatouHbIe MPU3HAKU CXOONMOCTH pAIOB C
MOJIOKUTEIbHBIMU YJICHAMH: MIPU3HAKU CpaBHEHUS
(«dTamoHHBIe» PAJBI); paAuKalbHbIN npu3Hak Komm; mpusHak
Jlamambepa; wHTErpaidpHblii mpu3Hak Komm-MakiopeHa.
3Hako4epeyronuecs psaapl: npu3Hak JleloHaumna. AGcomroTHas
U YCIIOBHASI CXOAUMOCTb.

7.3 Creniennbie psabl. Teopema AOens. Paamyc cxommmoctu
creneHHoro psga. QPopmyna J[lamambepa ngns  pamuyca
cxomumocTtd. Psger Tennmopa u Maxkiopena. Pasnoxenue
aJIeMEHTapHbIX PyHKIUH B psa MakiopeHa.

7.4 Psanwt Oypre. Teopema upuxie. Paznoxxenue no cunycam
1 KOCHHYCaM.

P.8

n.z-

Pazoen 8. Ooviknosennvie oughghepenyuanvmvie ypagHenus
8.1 OGbIkHOBeHHbIE AU (hepeHnaTbHbIe YPAaBHEHHS TIEPBOTO
nopsinka (O.[1.Y). YactHoe, obmiee u ocoboe pemieHus. 3aiadya
Kommm st 0ObIKHOBEHHBIX U depeHINaTbHBIX YpaBHEHUI
neporo mnopsaka. IloHsATHe O Teopeme CYIIECTBOBaHMS U
€IMHCTBEHHOCTH pelieHuss 3amaud Komwm ans  ypaBHEHHI
nmepBoro  mopsAaka.  VHTerpupoBaHue — ypaBHEHUH ¢
pa3aeNAIIMUMHUCS TIEPEMEHHBIMU.

8.2 HexoTopble THUIBI HHTETPUPYEMBIX YpaBHEHUH MEPBOTO
nopsinka.  JIuHeWHbIe — ypaBHEHHsI  TEpBOTO  TOpPsIKA.
OAHOPOIHBIE U CBOJSAIIUECS K HUM THITBI YPaBHEHHI MEPBOTO

Beinyck 1 UsmeHeHue O Ok3emnnsap Nel

Cmp. 13
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CTO CMK

nopsiaka. Ypasuenus: bepuyninu u Diinepa.

8.3 [lonsitue 00  OOBIKHOBEHHBIX  JU(PEpEeHITHATBLHBIX
ypaBHEHUAX BbICIIUX NOPsAkoB. [locraHoBka 3amaun Komm
mist OJ1Y. Broporo mnopsiaka. OOmiee pemenne O.J1Y.
BTOpOro nopsaka. @opMyaupoBKa TEOPEMBI CYIIECTBOBAaHUS U
eauHCTBEeHHOCTH pemeHus 3anaun Komm mis O.J1.Y. BToporo
nopsiika. Hekoropeie yactHeie Buabl O.J1.Y. Broporo nopsjxa,
peuiaeMble B KBagparypax. [loHmkenue nopsaka.

8.4 O0mue  cBoiicTBa  JHMHEHHBIX  IU(QepeHITHATHHBIX
ypaBHEHUM N-oro mnopsaka. @OyHIamMeHTanbHas CHCTEMa
peuieHnii ogqHopoaHOro pemieHus. Onpenenutens BpoHckoro.
Crpykrypa oOwiero pemeHus JUHEHHOro HEOJHOPOIHOTO
ypaBHeHHs. OTbICKaHUE YacTHBIX pemeHud auHerHbx O./1.Y.
MeToJI0M Jlarpanka Ha mpuMepe ypaBHEHUN BTOPOTO MOPSAIKA.
8.5 Jlunelinpie ypaBHEHHSI N-OTO TOpSJKA C TIOCTOSTHHBIMHU
koa(ppurmenTamMu. XapakTepucTHIECKOE YpaBHEHHE.
[TocTpoenue o01iero pemeHus JMHEHHOTo ypaBHEHHsI BTOPOTO
MOpsiIKa C TMOCTOSHHBIMH Kod(pdunuentamu. HaxoxneHnue
YaCTHOTO pEIIeHUS HEOJHOPOJHOIO YpPaBHEHUS METOJ0M
mo00pa 1Mo MpaBoOi YacTH.

8.6 Hopmanbeubie cucremsl O./1.Y. mepBoro nopsiaka. YacTHbie
UHTErpaibl, HWHTErpupyeMmble  KomMOMHauuu. JluHeiiHble
cucrempl  O.J1.Y. mepBoro mopsaka C  MOCTOSSHHBIMH
ko3 durmentamu. Xapakrepuctuueckoe ypaBHeHue. OcoObie
TOUKU JIMHEWHBIX CHUCTEM C IMOCTOSHHBIMHM KO3((UIEHTaMU
Ha TMpUMEPE CHUCTEMbI U3 JBYX YypaBHeHUU. Da3oBbIe
TPACKTOPUHU. YCTOMYMBOCTh PEIICHUN JMHEUHBIX CHUCTEM C
MTOCTOSTHHBIMH KO3 HUITHICHTAMH.

Hroro 3a |l cemecTp:

16

BCEIO:

34

Tabmuma 2.4 — IpakTuueckue (MIM CEMUHAPCKUE) U 1a00paTOPHBIC
coJiep’KaHue U 00BEM B Hacax

3aHATHUA, UX

Ne OyHasa 0
pasa Ne CemecTp
ena | samnsm TemaTunka NnpakTU4eCcKnx 3aHATUIN (CEMUHApPOB)
aucy, " Ob6bem
nnnm
Hbl
| cemecTp
Matpunist  u  geiictBus  Hax  HUMHA. CrnocoObl 1
P.1 MP.1 | Beruucnenust ompexaenurteneid. CHCTEMBbI JTUHEHHBIX 2
ypaBHeHul. [Ipasuno Kpamepa.
P.1 Meton I'aycca. JIMHEWHO 3aBHUCHUMBIE W JIMHEHHO 1
[MP.2 | He3zaBucHMBIE CTONONBI W CTPOKH MATPUIBL. PaHT 2
MaTpHIIbI.
©ry3 Beinyck 1 U3meHeHue 0 Ok3emnnsap Nel
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:%5 MocydapcmeeHHbIl yHueepcumem CTO CMK
W no 3emneycmpoliicmey
P.1 nP .3 OOpatHasg marpuna. MaTpuyHbli METOJ peLIeHUs 5 1
' CUCTEM JIMHEWHBIX aJIreOpanyecKuX ypaBHEHHI.
P.1 JIuneliHbIE  BEKTOpPHBIE  IPOCTPAaHCTBA.  baswuc. 1
MP.4 | Koopaunatel BekTopa B BbhIOpaHHOM Oaszuce. JlyinHa 2
BEKTOpA. JINHENHbIE Onepauny B KOOpAUHATAX.
P.1 CxangapHoe, BEKTOPHOE M CMENIAHHOE MPOU3BEICHUE 1
MP.5 BEKTOPOB. 2
P.1 YpaBHEeHHE NPSAMOU Ha IUIOCKOCTH U B MPOCTPAHCTBE. 1
MNP.6 Paznuunbie ¢hopMbl ypaBHEHUH MPSMOM U TJIOCKOCTH. 5
B3aumHoe pacnosiokeHue MpsSIMbIX M IJIOCKOCTEH B
IPOCTPAHCTBE.
P.1 np.7 Kpuseie BrOporo mnopsanka. KaHOHHYeCKHE BUIBI 5 1
KPHUBBIX BTOPOTO TOPSIAKA.
P.2 nP.8 DneMEeHTbI TUCKPETHOU MaTeMaTUKH U 5 1
' MaTeMaTH4ecKoi Toruku. OCHOBbI KOMOMHATOPUKH.
P.3 Boruucnenne mnpenenoB (yHKIUH. OKBUBAJCHTHBIC 1
P 9- OecKOHe4YHO Majble PyHKIMHU. Beruucienue npeaenos
10 |¢ momoubio TaOJMIIBI OCHOBHBIX HKBHUBAJICHTHBIX 4
O0eckoHeuyHo Manblx (yHkuuid. IlepBwlii U BTOpOM
3aMeyareIbHbIe MPEeIbl.
P.3 [lonsiTue HempeppIBHOCTH B TOouke. OmnpeneneHus 1
[MP.11 | pa3pblBOB MEpBOr0 M BTOPOTO POJOB. YCTpaHUMBbIE 2
pa3peiBbl. HenpepbIBHOCTH AIeMEHTAPHBIX (PYHKITHIA.
P.4 [IpousBomnast  ¢GyHKOMM B TOUKE. Tabauia 1
[MP.12 | mpou3BOIHBIX OCHOBHBIX JJICMEHTapHBIX (DYHKITUH. 2
OCHOBHBIE TPUEMBI BBIUHCIICHUH.
P.4 [IpousBoanas cnoxxknoit ¢ynkiuu. Jlorapudmuaeckoe 1
[MP.13 | nuddepenumponanue. [IpousBoaHas byHKIIHH, 2
3aJJaHHOW MapaMeTPUUYECKHU.
P.4 NP 14 [TpousBoanbie u quddepeHnranbl BEICIIAX MOPSIKOB 5 1
| u ux cpoiictsa. lIpasuio Jlonurass.
P.4 Heobxonumoe u A0cTaTOdYHOE YCIOBUE IKCTPEMyMa. 1
MP.15 | Haxoxnenrne HanOOIBIIETO U HAUMEHBIIIETO 3HAYCHU I 2
(GYHKITMU Ha OTpE3KeE.
P.4 nP.16 [IpumeHeHne BTOPOW MPOM3BOAHOM K HAXOXKJICHUIO 5 1
WHTEPBAJIOB BBIMYKJIOCTHA U BOTHYTOCTH.
P.4 | MP.17 | O6mmas cxema uccienoBanus QYHKIMHA ¥ TOCTPOEHHS 4 1
-18 | rpaduxos.
Hroro 3a | cemectp: 36 1
Il cemecTp
P.5 [MP.1 | Heonpenenennslii  umuTerpan.  HemocpenacTBeHHOE 2 2
©rys Bbinyck 1 U3meHeHue 0 Ok3emnnsap Nel
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g?"‘ locydapcmeeHHbIll yHuUsepcumem CTO CMK
e no 3emneycmpoliicmey
UHTeTpupoBaHue. lHTerpupoBaHwe MO dYacTIM W
[I0JICTAHOBKOM.
P.5 np .2 Brrancnenne OTMpEeNCHHBIX HHTErPaloB MeToAaMHu 1 2
3aMEHbI IEPEMEHHON U TI0 YaCTSIM.
P.5 [MP.2 | [IpunokeHus onpeaeneHHbIX HHTETPAJIOB. 1 2
P.5 MP.3 | KouTpoawsHas pabora. 2 2
P.5 [MP.4 | HecoOcTBeHHbBIE UHTETPAJIBI. 1 2
P.6 np 4 O6nacte onpeneneHusi, Npenea M HENPepbIBHOCTh 1 2
' (YHKIIMHA HECKOJIBKUX MEPEMEHHBIX.
P.6 NP5 YacTtHble MNpoM3BOAHBIE U JU(PPEpeHIHPYEMOCTb 1 2
' (YHKIIMHA HECKOJIBKUX MEPEMEHHBIX.
P.6 [Monubt  nuddepenunan QYHKIUU  HECKOJIBKHUX 2
[MP.5 | nepemeHHBIX. I'paguent. [IpousBoaHas 1o 1
HaNpaBJICHHIO.
P.7 NP6 Yactuuynbele cyMMbl. CXOOUMOCTh YHUCJIOBOTO psija. 1 2
’ Heo6xoauMplii TprU3HaK CXOAUMOCTH.
P.7 JlocTaroyHble IIPU3HAKKM  CXOAUMOCTH pPANOB C 2
[MP.6 | moMoXXUTENPHBIMU  WICHAMH. 3HAKOYEPEIYIOITUECS 1
PSABL
P.7 MP.7 | Panwr Telinopa u MakiopeHa. 2 2
P.8 [MP.8 | Pemenue O.J1.Y. nmepBoro nopsaka 2 2
P.8 MP.9 | Pemenue O./1.Y. BICIIIUX TOPSIKOB 2 2
Hroro 3a Il cemectp: 18 2
BCEI'O: 54 1-2

2.3 PacnipenesieHue caMOCTOATEILHON PAa0OTHI CTY/1€HTOB
Pacnpenenenne camocrositeabHON paboThl ctygaeHToB ODO mpeacTaBieHO B BHJIE
TaOJIHIEI 2.5.

CPC mno mucnuiuinHe «MartemMaTHukKa» BKIIFOYAET

pacueTHO-Tpaduueckold  pabOThl, TOJATOTOBKY K  TEKYIIEMY
MIPOMEKYTOUHOM aTTeCTalnu (PK3aMEH B IIEPBOM CEMECTpE, 3a4eT BO BTOPOM CEMECTpE).
Tabnuna 2.5 — I'paduk venenwsHoit 3arpy3ku CPC crygenta ODO B 1 cemectpe

KOHTPOJIIO |

BBIITOJIHCHUC KOHTpOJ'IBHOﬁ n

K

Ne Henenu 112(3|4|5|6|7(8|9(10/11|12(13|14|15|16|17| Utoro
[ToaroToBKa K JEKIHSAM 111|112 {1j1(1(1(12|12j1j1|1]1]1 15
[ToaroroBka K MPAKTHYECKAM /111|122 }142}j1f1j1/1|1|1(1| 16
3aHATHAM
Pabota Hajx 1j1/1/1|12|2}12}j1(1|1/1|12|1(1| 16
WHIMBHAYaJIbHBIMHE 3aJaHUSMU
(pepepam)

IMoaroroBka 1|1/1/1|12|1}1/1}21|1|1|1|2|1| 17
©rys Bbinyck 1 U3meHeHue 0 Ok3emnnsap Nel
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:%5 FNocydapcmeeHHbIt yHueepcumem CTO CMK
i no 3emsieycmpoucmey
K TeKYIIEeMY KOHTPOJIIO
[TogroroBka k mpomexxyrounoii| 1 |1 (11 (1|1(1|2|2(2|2|2|2|2|2|2|2| 27
aTTecTaluu
(oK3aMeEH)
Htoro 1/5/5/5/5|5/5|6|6|6|7]|6|6|6|6|7|5]|65+27

Tabmuma 2.5 — I'paduk HenenvHol 3arpy3ku CPC crynenta OO B 2 cemectpe

Ne Henenu 112(3[4|5/6|7|8|9(10({11|12|13|14{15|16|17| UTorO
IToAroToBKa K JIEKIHAM 1/1/1/1/1|1/1(1/1 9
[ToaroTtoBka K MPaKTHYECKHM 111111111111 9
3aHATHAM
PaGora Haz 1(1/1/1]1/1/1/1/1 9
WHIUBUYAIbHBIMHA 3 aHUSIMH
(pecdhepam)

IToaroroska 1/1/1/1/1|111|1/1 9
K TEKYIIEeMY KOHTPOJTIO

[ToaroToBKa K MPOMEKYTOUHOM 11 2
aTTeCTaluu

(3auem)

Htoro 112(2(3|3|4(4(4(4|3|2|2|1(2]|1 38

2.4. PacnipenesieHue HHTEPAKTUBHBIX BU/10B 3aHATHIA.
Ounas ¢popma o0yueHus.
O0BeM HHTCPAKTUBHBIX 3aHsaTUi — 31 4acos.
Tabmuma 2.7 — Pacnipenenenre HHTEPaKTUBHBIX 3aHATHH cTyaeHTa ODO
IlepBblii cemecTp
Ne Hegesn 1123 |4|5|6|7|8|9]| 10 |11|12|13|14|15|16| 17| 18 | Bcero
Jlexnuu o(1(2(0}20|2|0|2| 0] |1|J]02|0|2|1j0]0O0] 9
Ipaktyueckw | 0 |12 (0O} 1|1|j0(0}2|2| 020|002 |]1|0|0]| 8
€ 3aHATUS U
1ab0paTOPHBI
€ paboTHI
Bcero o(2|1j1,2(0}1}1}2)0|2|0|12|0|2|2]|2]| 0| 17
Bropoii cemecTp
Ne nempean 112|134 |5|6|7 /8|9 10 |11|12 |13 |14 (15|16 |17 | 18 | Bcero
Jlexuuu ojoj2,0(2y0y121j0(0})0|((1}j]0}j0|0}2j011]0] 66
IMpaktyvecxw | 0|1 (0O} 1|1j0(0}2|12, 0 |2;0|j0(0O}2]|1|0|0]| 8
€ 3aHATHUA U
1a00paTOPHBI
€ paboThI
Bcero o|j1|1|j1242(0}j1}1}12)0 20|00 2|1|1]|1| 14

XapaKTepHCTHKa HHTCPAKTUBHBLIX BUJ10B 3aHATHH

©rys

Beinyck 1

N3meHeHue O
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"‘%’{5 FocydapcmeeHHbIl yHUsepcumem CTO CMK
W no 3emsieycmpolicmey

HNHuTepakTUBHBIE METOABI HA JIEKIMAX:
Munu-nekuus, [Ipesenrauus ¢ oocyxnennem, O0paTHas cBs3b, Jlekuus c 3apaHee
3aIJIAaHUPOBAHHBIMU OIIMOKaMHU.

NuTepakTHBHBIE METOABI HA MPAKTHYECKUX 3AHATHSIX:

PaGora B MambIXx Trpynmax B KOMIBIOTEPHOM  KJAcce, KOJUIEKTHUBHBIM
(MHOTOCTOpPOHHEE B3aMMOJICUCTBUE B (opMe TPYIIOBOro OOIIEHUs, B KOTOPOM
NPUHUMAET Y4YacTUE KaXIbld CTYyJEHT Ha MPAaKTUYECKOM 3aHATHM); KOJUIEKTUBHO-
rpynnoBoil (paboTta ManblX rpynn coeauHsieTcs ¢ paboToil BceX MPHUCYTCTBYIOIIMX Ha
CEMUHAPCKOM 3aHSITHH).

NuTepakTBHBIE METOABI B CAMOCTOSITEJIbHOI padoTe:

Mo3zroBoii mTypM. MeTon mnpoekToB, MeTonq oOydeHus B mapax (CHappuHT-
NapTHEPCTBO).

3. HEPEYEHb YYEBHO-METOANYECKOT'O OBECIHEYEHUA JJ51
CAMOCTOSTEJBHON PABOTHI OBYUAIOIINUXCS MO JUCITUTIINHE

Tabmuma 3.1 — [lepedyers BOpoCcoOB | 3a1a4 1151 BUJOB KOHTPOJIS

HauMeHoBaHMe TeMBbI Ilepeyenb BONIPOCOB U 32124 Dopmupyembie
KOMIICTCHIIMHU
Bxomnoit KOHTpOJIb | 1. Jlorapudmer OIIK-1.1; OIIK-3.3

(mpoBogutcs Ha  1-2 | Onpenenenrie. OCHOBHBIE CBOMCTBA
Henenax 1-ro cemectpa B | [Ipocreitine norapudpmudeckue
NUCbMEHHON (opMe MO | ypaBHEHUS U HEPABEHCTBRA.
WHJIUBUYaTIbHBIM 2. OCHOBBI TPUTOHOMETPUH
3aJJaHUSIM ) OCHOBHBIE TPUTOHOMETPUUECKUE
bynkimn. @opMyIbl TpUBEACHUS.
Pemenune npocrenmmx
TPUTOHOMETPUUYECKUX YPAaBHEHUH.

3. [TokazaTenbHbIE byHKIUN.
[Ipocreiimmne ypaBHEHUs U HEPABEHCTBA.
Texyuuit KOHTPOJIb [lepeuens BompocoB k Texkymemy | OIIK-1.1; OTIK-3.3

(mpoBoaUTCS Ha BCeEX KOHTPOIJIIO:
BUJAX 3aHATHU W TIpU
MPOBEPKE  KOHCIIEKTOB

JICKIIUM, B IIMCBMEHHOM
bopme) o BCEM 1.1 Matpuiisl 1 AeHCTBUS HAJ HUMHU.

Onpenenurent N-ro mnopsaka W HX
CBONCTBA. Cnoco0Obl BBIYHCIICHUS
onpenenutene. CHCTEMbl  JIMHEWHBIX
ypaBHenuu. [Ipasuiio Kpamepa.

1.2 Meton l"aycca. Jluneiino

Pazoen 1. Jluneitnasa anzeopa u
AHATUMUYecKas 2eomempus

paszeniaMm ¥ TeMaM Kypca

©rys Bobinyck 1 UN3meHeHue 0 Ak3emnnsp Nel Cm p. 18
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3aBUCHMBIE W JIMHEWHO HE3aBUCUMBIC
CTONOIBI M CTPOKM MaTpuubl. Panr
Matpullbl. Teopema O paHre MaTpUIbL
Teopema Kponekepa-Kanemu 0
COBMECTHOCTH  CHCTEMBI  JIMHEMHBIX
anredpanyeckux ypaBHEHUH.

1.3 Obpatnas maTpuua. MaTpuuHbIii
METOJ] pELIECHHUs CHCTEM JIMHEWHBIX
anrebpanueckux  ypaBHeHuil.  OOiee
peleHne OJTHOPOJIHOM CUCTEMBI
ypaBHeHuil. basucHpie u cBoOOAHBIE
NIEPEMEHHBIE. Crpykrypa oO1ero
peueHus HEOJHOPOIHOM CUCTEMBI
YpPaBHEHUM.

1.4 JIuneitnbie BEKTOPHBIEC
npoctpancTBa. CIIO)KEHHE BEKTOPOB U
YMHOXEHUE  BEKTOpa Ha  YHCIIO.
JIlunerinas 3aBUCUMOCTh 151
HE3aBUCUMOCTh  BEKTOpoB.  basmc.
Koopnunatel BekTOopa B BBIOpaHHOM
6asuce. [[nmuna BekTopa. JluHeliHbIe
onepaluu B KOOpANHATAX.

1.5 CoOGcTBeHHBIE  BEKTOpPHI U
COOCTBEHHbIE 3HAYEHUS JIMHEWHBIX
npeobOpazopanuii. @opmyIbl mepexoia
OT OJHOU JIEKAPTOBOU MPAMOYTOJIBHOU
CHUCTEMbl  KOOpPAMHAT K  JPYrOM.
OpTOroHaabHOCTh MATPUIIBI MIEPEXO0/IA

1.6 CkansapHoe, BEKTOpHOE H
CMEIIaHHOE ITPOU3BEJACHUE BEKTOPOB,
170, OCHOBHBIE CBOWCTBA u
reoMeTpUIecKast UHTEpIpEeTaLUs.
KoopaunarHoe [PEICTABICHUE
IpOU3BEJCHU BeKTOpOB. Kpurepun
KOJUIMHEAPHOCTH, OPTOTOHAIIBHOCTH H
KOMILTAHAPHOCTHU BEKTOPOB B
KOOPJWHATHOU (opMme.

1.7 YpaBHeHue IPSAMOU Ha
IJIOCKOCTH U B IPOCTPAHCTBE. Y paBHEHUE
IJIOCKOCTH. Paznuunbie bopmbl
YpPaBHEHUW  OpsIMOA HW  IJIOCKOCTH.
B3anMmHOe pacnosiokeHue MNpsSIMbIX U

Beinyck 1

UNsmeHeHue O Ak3emnnsp Nel
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IIJIOCKOCTEN B IIPOCTPAHCTBE.

1.8 KpuBele ~ BTOpOro  mopsjaxa.
[lonsiTue o kKBagpaTHYHBIX (OpMaX OT
JBYX MEepEeMEHHbIX. THUIbI KBaJApaTUYHBIX
¢opMm. KaHOoHMYEeCcKHME BHABI KPHUBBIX
BTOPOI0 MOpPsSAKa (3JUIMIICHI, TUNEPOOIbI
U 1apaloJibl).

Pazoen 2. Inemenmuvt OucKkpemmoi
MAMEMAMUKU U MAMEMAMUYECKOU
J102UKU

2.1 DnemenThl  anreOpbl  JIOTHKHU
BBICKAa3bIBaHUIA. Omnepanuu HaJ
MHO>KE€CTBAMH (oOvenuHeHwMeE,
nepecedeHue, pasHocTtb). OCHOBHBIE
anreOpanyeckue CTPYKTYphl  (KOJIBIIA,
10JIsI, TPYTIIIBI).

2.2 CpoiicTBa OMHaApHBIX OIepaIuit
(3aMKHYTOCTb, KOMMYTaTHUBHOCTb,
aCCOIIMaTUBHOCTD). Ju3bloHKINA,
KOHBIOHKIIHS, UMIUTHKALINS,
AKBHBAJIEHTHOCTh. 3aKOHBI e MopraHa.

2.3 OpueHTUpPOBaHHBIC rpadml.
[Tonupii myTh. OCHOBHBIE MOHSATHUSA
KOMOUHATOPUKH. [lepecTanoBKw,
pa3MEIIeHUs U COYCTAHMUS.

Pa3zoen 3. Begeoenue 68
MamemamuyiecKuil aHaius

3.11lpenen  ¢yHKIMM U €ro
F€OMETPUYECKUI CMBICIL.
Onnocroponnue mnpenensl.  CBoiicTBa
IPEIEIIOB byHKIUH. CpaBHeHue
OECKOHEYHO MaJbIX G yHKITHIA.
CumBonuka. CBsi3b OECKOHEUHO MasbIX U
OECKOHEYHO OOIBIINX G yHKITHIA.
OKBHUBAJIEHTHbIE  OECKOHEYHO  Mallble
dbyakimu. Beruucinenue mpenenoB
MOMOIIIbIO TaOJIAIIBI OCHOBHBIX
DKBUBAJICHTHBIX  OCCKOHEYHO  MAaJIbIX
byHKIMA. [TepBrrit " BTOpOU
3amMeyaTesIbHbIe IPEeIeibl.

Beinyck 1

UNsmeHeHue O Ak3emnnsp Nel
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3.2 [loHsiTiE  HENpPEpPHIBHOCTH B
Touke. OnpeneneHus: pa3pblBOB MEPBOTO
U BTOPOT'O POJOB. YCTpAaHUMBIE Pa3pbIBbI.
HenpepsiBHOCTB AJIEMEHTAPHBIX
¢ynkuuid. CBoilcTBa HENMpPEpHIBHBIX Ha
oTpe3ke  (YHKUMI: OrpaHUYEHHOCTD,
JTOCTUKUMOCTh HanOOJIbIIETO u
HAaUMEHBIIETO 3HAYEHU, CYyIlIECTBOBAHUE
MPOMEXKYTOUHBIX 3HAYEHUU. ACUMIITOTHI
K rpadpukaMm (GyHKIMA U CHOCOOBI HX
HAXOXKJICHHUS.

Pazoen 4. Jlughgpepenyuanvnoe
ucuucnenue ¢yukyuii 00H020
He3a6UCUMO20 nepemMeHH 020

4.1 TlpousBoaHast GyHKIMU B TOUKE.
['eomeTpuyeckuii CMBICT TPOU3BOAHOM.
VYpaBHeHUEe KacaTeIbHOM M HOpPMaIM K
IUIOCKOM KpuBOM. DU3MYECKHIT CMBICIH
IIepBOM MpOU3BOAHOMN. HemnpepplBHOCTH
GyHKIIMK, UMEIEed  MNPOU3BOIHYIO.
[IpaBuna HaxoXAEHHS  MPOU3BOJHOU
CYMMBI, PpPa3HOCTH, TPOU3ZBEJCHUS U
OTHOIIIEHUSA GbyHKITUH. TaoOmuma
MIPOU3BOJIHBIX OCHOBHBIX 3JIEMEHTapPHBIX
dbynakmii (0e3 BEIBOJIA).

4.2 TIpounsBoaHas CIIOKHOU
byHKIIH. Jlorapudmudeckoe
nuddepeHmpoBaHue. [Ipon3sBoHas
GyHKIIMK, 3aJaHHON MapaMeTPUYECKHU.
[IpousBogHas HESIBHOU byHKIINH.
[lepBbiit muddepeHiman u ero
reoMmeTpudeckuii cMoici. Juddepenmman
CyMMBbI, pa3HOCTH, TPOU3BEICHHUSI U
oTHomeHUs: GyHKUUA. VHBapHaHTHOCTH
dbopMbI MIEPBOTO muddepenimana.
[Ipumenenue muddepennmaion B
pUOTMKEHHBIX BEIYUCIICHUSX.

4.3 IIponsBoaHbBIC 51
i depeHnranbl BRICIIUX TOPSIKOB U HX
CBOMCTBA.

4.4 TeopemMbl O CpEIHUX 3HAYCHUSIX
nuddepeHuupyemMbix QYHKIUMN; TEOPEMBbI
®epma, Poms, Jlarpanmxka, Komm.
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[IpaBuno Jlonurans. @opmynsr Teunopa
u MaknopeHa ¢ OCTaTOYHBIM YJIEHOM B
dbopme Jlarpanxka. Tabnuna pa3noxxkeHU
OCHOBHBIX 3JIEMEHTapHBIX (QYHKIUH 10
dbopmyne MakinopeHa.

4.5 Kpurtepuit MOHOTOHHOCTH
g depeHuupyeMbIx G yHKUIHHA.
HeobOxonumoe M JOCTaTOYHOE YCIIOBUE
AKCTpEMYyMa. Kpurnueckue TOYKH
EPBOTO pona. Haxoxnenue
HaWOOJIBIIIETO U HAUMEHBIIIET0 3HAUYCHU I
(YHKIIMU Ha OTpE3KE.

4.6 OnpesiesieHne  BBINYKJIOCTH U
BOTHYTOCTH, TOYEK neperuoa.
[IpumeHenne BTOPOW MPOU3BOJHOU K
HAXOXXJICHUIO WHTEPBAJIOB BBIMYKJIOCTH U
BOTHYTOCTH. Kpurnueckue TOYKH
BTOPOTO poJia.

4.7 O0mass cxeMa HCCJIENOBaHUSA
GbyHKIHN 1 TOCTpOoeHUsI Tpa(uKOB.

Pazoen 5. Heonpeoenennvie u
onpeoenennvle uHmezpabl.
Hecoocmeennvie unmezpanut

5.1 [TepBooOpa3zHas.
Heonpenenenuslii  uWHTErpam W €ro
cBoiicTBa. Tabmuiia OCHOBHBIX (hopMyn
UHTETPUPOBAHHS. Henocpencreennoe
uHTerpupoBaHue. HWHTerpupoBaHue Mo
JacTsAM U IOJCTAaHOBKOM.

5.2 aTerpupoBanue painoHaIbHBIX
IpoOell ¢ TOMOIIBI0 Pa3joKEHUs Ha
npocreimue Apoou. HuTerpupoBaHue
HEKOTOPBIX TPUTOHOMETPHUECKUX
dbynkiuii. VHTErpupOBaHHEe HEKOTOPHIX
VUPPalOHAIIBHOCTEN.

5.3 Onpenenenue W  OCHOBHBIE
CBOMCTBa  ONpPEAECICHHOTO HMHTErpana.
[Ipon3BogHass MmO BepxHEMY MOpeaemy.
dopmyna HeroTona-Jleitonuna.
Boluncnenue onpeneieHHbIX UHTErPAJIOB
METOJaMU 3aMEHbl TEPEeMEHHOM U T0
YaCTSIM.

5.4 IlpumeHenue ONPENECTIEHHBIX
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WHTETPAJIOB B TEOMETPUU U (PUBHKE.
Brruucnenue mJIomageu MJIOCKUX
oOnacTeil, MIWH IYr TUTOCKUX KPHBBIX,
MOBEPXHOCTEH  (uryp BpameHus U
00BEMOB Tenl BpalleHus. Beruncienue
IIECHTPOB TSOKECTH W MOMEHTOB HMHEPIIUU
TUTOCKHX TIJIACTHH.

5.5 HecoOcTBEeHHbIE HMHTErpalibl €
OCCKOHEYHBIMU npeaeaMu
WHTCTPUPOBAHMS. HecoOcTBeHHbBIC
WUHTETPaIbI oT HEOTpaHUYCHHBIX
GyHKIUH. OcHoOBHBIE CBONCTBA.
AOCOIOTHAasE W YCJIOBHAas CXOJMMOCTH.
[Tpu3HaKK CXOAMMOCTH.

Pazoen 6. Jlughgpepenuyuanvnoe
ucuucienue  QYHKyuil - HECKOIbKUX
He3a6UCUMbBIX NEPEMEHHBIX

6.1 OGnacTe onpeneneHus, Ipeaes u
HENPEPBIBHOCTh (DYHKIIMM HECKOJIBKUX
nepeMeHHbIX. (OCHOBHBIE TEOPEMBI O
HENPEPBIBHBIX (DYHKIIHIX.

6.2 YacTHble IPOU3BOIHBIC 5
nudhepeHIpyeMoCThb byHKIIUH
HECKOJIbKUX TepeMeHHbIX. HeoOxomumoe
u JIOCTaTOYHOE yCIIOBUSA
nudGepeHITUPYEeMOCTH. [ToHbIM
nuddepenima. NHBapuaHTHOCTH
dbopMbI MIePBOTO muddepenimana.
KacarenbHas mMmiaockocTh W HOpPMallb K
MTOBEPXHOCTH. ['€OMETPUYECKUN CMBICI
nosHOTO AuddepeHIuana.

6.3 I'paguent. IlpowsBognasi 1o
HampaBiIeHUI0. YacTHbIE MPOU3BOIHBIC U
muddepeHnransl  BBICIIMX — TOPSIKOB.
®opmysia Telmopa ¢ OCTaTOYHBIM
yieHoM B (hopme Jlarpamka.

6.4 DxcTpeMyMBbI byHKITUN
HECKOJIBKUX TepeMeHHbIX. HeoOxommumoe
YCJIOBHE. JlocTtaTouHble YCIIOBHUS.
VY CIIOBHBIN SKCTPEMYM.

Pazoen 7. Yucnogwie u
dynkuyuonanvuvie paovi

7.1 TlonsiTue  4ucimoBOro  psja.
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Yactuuynbsie cymMmbl. CXOIUMOCTH psna.
Heo0Oxonumblii MpU3HAK CXOAUMOCTH.

7.2 JlocTtaTouHbIE MPU3HAKU
CXOJIUMOCTHU PSAJIOB C TOJIOKUTEIHHBIMU
YJIeHaAMU: MIPU3HAKU CpaBHEHUS
(«dTaJlOHHBIE»  PANbI);  paJAUKAIbHBIN
npuszHak Kommwm; mnpusnak JlanambGepa;
UHTErPATbHBIN MIPU3HAK Komu-
MaknopeHa. 3HaKOYEPEeAYIOIIUECS PSI/IbI:
npusHak JlelOnuna. AOcomoTHas U
YCJIOBHAsI CXOJIMMOCTb.

7.3 Crenennble  psiabl.  Teopema
AGens. Panuyc cXoauMoOCTH CTETIEHHOTO
psana. @opmyna Jlanambepa ansa paguyca
CXOJIHMMOCTH. Psanur Tennopa u
Maknopena. PaznmoxeHne 3j1eMEeHTapHBIX
byHkui B psg MaxkiopeHa.

Pa3zoen 8. OovikHOoGeHHbIE
oughpepenyuanvuvle ypasnenus

8.1 OOBIKHOBEHHBIE
muddepeHnranbHble ypaBHEHHS TIEPBOTO
nopsiaka (O.J1.Y). UYactHoe, oOmiee u
ocoboe pemenus. 3amaya Komum s
OOBIKHOBEHHBIX mudepeHITnaTbHbIX
ypaBHEHUH niepBoro nopsaka. [lonsatue o
TeopeMe CYIIIECTBOBAHUS u
€AMHCTBEHHOCTH pelieHus 3anayu Komu
JUISL  YpaBHEHUW  TEpPBOro  MOPSIKA.
HNuTerpupoBanue YpaBHECHUU Cc
pa3eNSIOMUMUCS TIEPEMEHHBIMHU.

8.2 Hexotopsie THUIIbI
UHTETPUPYEMBIX  yYpaBHEHUW MEPBOTO
nopsiaka. JInHeHble ypaBHEHUsI MIEPBOrO
nopsiaika. OIHOPOAHBIE M CBOISILIUECS K
HUM THUIIbl YPaBHEHUU MEPBOTO MOPSIKA.
VYpaBuenus bepuymiu u Diinepa.

8.3 Ilonatne 00 OOBIKHOBEHHBIX
g depeHnnaTbHBIX YpaBHEHHUSIX
BbICIIUX mopsakoB. IlocTaHoBka 3amaum
Komm pgns O.J1.Y. BTOporo mopsiaka.
O6mee pemenne O.JI.Y. BtOoporo
nopsiika.  DOpMyIUpPOBKAa  TEOPEMBbI
CYIIECTBOBAHHUSI U  €JUHCTBEHHOCTH
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pemenna 3amaun Komm mna O.LY.
BTOPOro nopsjaka. HekoTopble uacTHbIE
Buasl O.JI.Y.  BrOoporo  mopsjaka,
pemiaemble B KBaaparypax. lloHmxenue
nopsiJIKa.

8.4 O0uue cBOMCTBa  JIMHEHHBIX
muddepeHunanbHbIX  YpaBHEHUH N-0r0
nopsaka. @DyHIaMeHTalbHas CHUCTEMaA
pelIeHn OJHOPOJIHOI'O peieHus.
Onpenenutens Bpouckoro. Crpykrypa
o01ero perieHus JUHEWHOTO
HEOJIHOPOJHOr0 ypaBHeHMs. OTbICKaHuE
yacTHbIX pemeHuid auHenHbix O.J1Y.
MeToaoM  Jlarpanmxka  Ha — mpuMepe
yYpaBHEHHI BTOPOTO MOPSJIKA.

8.5 JIuneliHple  ypaBHEHHsSI N-0TO
nopsjika C MTOCTOSIHHBIMU
kodpdunrenTaMu. XapaKTepucTUIECKOe
ypaBHEHHE. [TocTpoenue o011ero
pelIeHus JIMHEWHOTO ypaBHEHUSI BTOPOTO
nopsijika C MOCTOSTHHBIMU
Kod(pUIMeHTaMH. Haxoxneuue
YaCTHOIO  pelIeHUs  HEOJHOPOIHOTO
ypaBHEHHSI METOJIOM T0JI00pa MO MpaBou
YacTH.

8.6 Hopmanbueie cuctemsr O.J[.Y.
nepBoro mopsiaka. YacTHble MHTETpabl,
UHTETPUPYEMbIE KOMOUWHAIIHH.
JIuneiinpie cuctembl O.J[.Y. mnepBoro
nopsiika C MOCTOSIHHBIMU
kodpdunmenTamMmu. XapaKTepUCTUIECKOE
ypaBHeHue. OcoOble TOYKHM JIMHEWHBIX
CUCTEM C MTOCTOSIHHBIMU
ko3 DUIMEHTaMH Ha TPUMEPE CHUCTEMBI
u3 IBYX YPaBHEHHUI. da3o0BbIe
TPACKTOPUHU. Y CTOMYMBOCTh PEIICHUMN
JUHEWHBIX CHCTEM C IOCTOSIHHBIMH
k03 hUIMeHTaMH.

Tema 1.

DJeMEHTHI JINHEIHOM

anreOpsl U

TectNel
1. PaHrom maTpuubl Ha3bIBACTCS:
a) KOJIMYECTBO CTPOK MaTPHIIbI;

OIIK-1.1; OIIK-3.3

©rys
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AHAJIMTUYECKOU 0) KOJIMYECTBO CTOJIOOB MaTPHIIbI;
F€OMETPUH. B) HAUBBICIIUNA MOPSATOK OTIMYHBIN
OT HYJISI MUHOPOB;

') pa3MEPHOCTh MaTPHUIIbI.

2. Ecnu onpeaenuTenb CUCTEMBbI
JUHENHBIX alre0panyeckux ypaBHEHUI
He paBeH 0, To cucTema:

a) UIMEET €IMHCTBEHHOE PEIICHUE;

0) HE UMeeT pelleHU;

B) UMeeT 0eCUnCIeHHOE
KOJINYECTBO PELICHUM;

') UMEET 3 pelleHus.

3. Kakue u3 31ux 3-X TOUEK JeXKaT B
OJIHOM TUIOCKOCTH:

a) (1,1,1), (2,2,2), (0,-1,3);
0) (0,0,1), (2,-1,0), (3,3,3);
B) (0,0,0), (1,-1,1), (2, 0, 1);
1) BCE MPEbIAyIINe

4. T'eomeTpuyeckas MHTEPIPETALUS
BEKTOPHOI'O MPOU3BEICHHUS €CTh:

a) TUIOLIA/b MapajuIesiorpamMma;
0) 00BEM Mapasuiesenumnesa;

B) pabora;

I')pPAaCCTOSIHUE MEXAY TOUKAMH.

Tema 2 1. Ilpennoxenue : «KTo Takoit OIIK-1.1; OIIK-3.3
JL.ToncToit?» siBysieTcs:
a) BBICKa3bIBAHUEM;
0) mpeauKaToM;
B) KBAaHTOPOM:
T') BCE BHIIIETIEPEYUCIICHHBIC
BapUAHTHI HE TTOJAXOISAT

2. Beicka3bpiBaHUs, coqepxkaliee
CBSI3M U, UNIU, He, eCU...MO,
MOJIbKO eCu, mo20d U MoabKo
moeoa, Ha3bIBACTC:
a) TPOCTHIM;
0) CIIOKHBIM;
B) OyneBoii anredpoii;
T') BCE BBIIIENIEPEUHCICHHOE

3. Bricka3bIBaHHE — 3TO
a) YTBEP)KJICHUE WU
MOBECTBOBATEIbLHOE
PEAJIOAKEHNUE, O KOTOPOM MOKHO

DJIEeMEHTHI JUCKPETHOM
MaTEMaTUKHA U
MaTEMATUUYECKOU JIOTUKHU
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cKa3aTh, YTO OHO UCTUHHO WUJIH
JI0’KHO;
0) omeparus, 3aJjaHHas Ha
HEKOTOPOM MHOKECTBE;
B) IPaBUJIO TEOPUU MHOXKECTB;
r) 1I000€ YTBEPKIECHUE WU
peaJIokKEHNe, CoJepIKalllee
BOIIPOC.
Tema 3 . X*+4 OIIK-1.1; OIIK-3.3
BBenenue B 1. leTo paBCH:
X
MaTEMAaTUYECKUN aHaAIW3 a)oo; 0)0; B)4; r)Ha «0» nenuTh

HeJb3s !

3. @yHKIUY sin X U x IIPA X —> oo
OyIyT 2KBUBAJICHTHBI APYT APYTY, T.K.:

a) IXiTOS’mezl; 0) sin x = x; B) MO
BTOPOMY 3aMeUaTeIbHOMY TIPEACIY;

I') OHU HE SIBJISIOTCS
SKBHBAJICHTHBIMH.

. .1
4. lim = x-sin = paBeH:
x—0 X

a) 0; 0) oo; B) moTydaem
HEONPENEIEHHOCTh BUIA 0- o

I') IOJIy4aeM HeOolpe1eIEHHOCTh
BHaa 0-0.

Tembl 4 1 6
Hudbdepennmansaoe
ucyuclieHne QyHKImit
OJTHOTO ¥ HECKOJIBKUX
HE3aBUCUMBIX

Tect Ne3
1. KacarenpHas k rpaduxy GyHKIIMN
y=sinx B Touke ¢ abcummccoir x = 0

obpasyer ¢ ocbro Ox yrour:

OIIK-1.1; OIIK-3.3

1) % 2) 7 3) 60°;
MePEeMEHHBIX 2 4

4) 7.

2. HaubGomnpmee 3HaueHne (QyHKIUU
y=x>-3x+3 ma orpeske [-1,5; 2,5]
JIOCTUTACTCS

1) B Touke x = -1; 2) B Touke x = 1;
3)x=25;4)x=-15.

3. OGnacte omnpeneneHus QyHKIUU
y =In|x—3 ectb nnrepsan:
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1) xe(0;);

2) X e (~00;+0);

3) xe(~0;3)uU(3;+x);

4) npaBUIBHBIN OTBET OTCYTCTBYET B
IpeABIAYINNX BApHAHTAX.

4, grad f(x,y) B Touke O(1, 1) mus
f(X,y) = X’y ecTh BEKTOP:

1) grad f=2i+]; 2)
grad f=i-2j;

3) grad f=2i-]; 4)
grad f =2i+2j.

Tema 5
Heonpenenenusie n
OTIpe/ICIICHHBIC
WUHTETPAJIBI.
HecoOcTBeHnHbIE
WUHTETPAJIBI.

1. IIpu 3ameHe nepeMeHHOI B
OINPEJEIICHHOM MHTErpajle IIPeIeIbl
UHTErPUPOBAHUSA:

1) u3menstoTCs; 2)
OCTaIOTCsI TIOCTOSIHHBIMU;

3) mensawoTca mectamu;  4)
MEHSIOT 3HaK Ha
MIPOTUBOMOJIOKHBIM.

2. .[sm xdx paBeH

COS X

1) —Injcosx|+c;  2) hjcosx|+c;

3
3) 3c0s” X
2

K paspsiay «He OepyImuxcs»
UHTErPaJIOB.

4) oTHOCUTCS

b

1) pacxonutcs; 2)
CXOJIUTCS;

3) He BbluuCHseTCA; 4) paBeH

OIIK-1.1; OITK-3.3
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2
4, Isin * xdx paBen
0
2 3 1
1) 5 2)- 3) 5
) 2 ) ) 2
8
4) —.
) 3
Tema 7 1. MoXHO 71 UCIOJIb30BaTh MPU3HAK

Yucnoseie U

(YHKIMOHAJIBHBIE PSI/IbI

HNanambepa It HCCIICIOBAHUS
© n 3
CXOAUMOCTH paaa —| .
- N!
n=1

Boisicuuts cxoauTcs iu psa?

DS 2) MOXHO, PsiI 3) Henmb3s, psa 4) ™
[ CXOIUTCS pacxomurcs pa
2. ) Haiitu CyMMY psana
i —+...+ +...
3-4 4.5 (n+2)(n+3)
1 1 1 2
1)—- |2 =13 = 4) —
)7 12595 9%
3. MoxHO I HUCCIIEeN0BaTh

o0
CXOOUMOCTh  psila Z a, C
=1

nmoMouipo mnpusHaka Komm, eciau
n

a, = ————. Cxonurcs au psaa?
" (n+D)"
1) HenB3s, | 2) MOXKHO, | 3) Heb3s, | 4) M
psan pAan pAn P
CXOIUTCSl | PACXOAHT | PACXOIUT | CXO]
cs cst

OIlK-1.1; OIIK-3.3

Mlow
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Tema 8 OIIK-1.1; OIIK-3.3
OOGBIKHOBEHHBIE . .
1. Kakoii Tinn ypaBHEHUN UMEET
g depeHunaibHbIe
ypaBHEHUS cieayromyo dpopmy 3amucu: y' =f(xy) ?

1. ¢ pa3gensromuMHCs NEPEMEHHBIMY;
2. OTHOPOJIHOE;
3. B nonHbIX quddepeHnnanax.

2. OnpenenuTts TUN YypaBHEHUS: Y’

+y=0.
1.bepuynnu

2.C pa3nensonmMucs nepeMeHHbBIMU

3.JIuneiHoe

3. Pemmuth 3amauy Komu:

y"+3y' + 2y =e-x. y(0) =-1,y'(0) =

1
l)y=e-2x+ 2)y=-e-2x -
e-X + xe-x 2e-X + xe-X
Jyy=e2x+ 4)y=e2x—
e-X — Xe-X e-x + xe-x
1 cemecTp OIIK-1
IToaroroBka K Matpunpl. Onpenenurend W UX
POMEKYTOYHON cBorictBa. CriocoObl BBIUHCIICHUS
arrecraiu OIPEAEIUTENCH.
(mpoBOIUTCS B BUJIE o .
Cuctembl JIMHEWHBIX YpPaBHECHUM.

9K3aMeHa B 1-M
CeMecTpe I0
WHIUBHUTyaJIbHBIM
3aJJaHUSIM U BHJE 3a4yeTa
BO 2-M)

[Ipasuno Kpamepa.
Merop I'aycca.

Panr wmatpuilpl M CIOCOOBI €ro
BBIYMCIICHHS.
Teopema Kponekepa-Kanemmu o

COBMECTHOCTH CHCTEMBI JIMHEWHBIX
anredpandecKkux ypaBHEHUM.
OOpatHass Marpuna. MaTpuyuHbIi
CIIOCOO  peIIeHWsT  CHCTEM  C
KBaJIpATHOM MaTPHULIECH.

BexkTtopsl. AnreOpanyeckue
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omnepanuuu ¢ BeKTopamu. JlnHenHas
3aBUCMMOCTh M  HE3aBUCHMOCTH
BEKTOPOB.
CraJsipHOE TPOU3BEICHNUE BEKTOPOB
Y €r0o CBOMCTBA.
BekTopHoe npon3BeeHUE BEKTOPOB
Y €r0 CBOMCTBA.
CwmemaHHOe IPOMU3BEICHUE
BEKTOPOB U €r0 CBOMCTBA.
IIpsimMass MHUA HA TUIOCKOCTU U €€
YpaBHEHUSL.
IIpsimMast iMHUA B IPOCTPAHCTBE U €€
ypaBHEHHS. PaccTossHME OT TOYKH
110 TIPAMOM.
YpaBHeHus 1wiockoctu. Paccrosnue
OT TOYKH JO MIOCKOCTH.
YpaBHeHHe  JumMnca W €ro
IIOCTPOCHHUE.
VYpaBHenue TUNEpOOIBI u eé
IIOCTPOCHHUE.
YpaBHenue mnapaboIibl u e
IIOCTPOCHHUE.
IIpenen pynkuun. CBOMCTBA.
OnHOCTOPOHHUE PEAEIbI
(mpumepsbl).
beckoHeyHO Maibie PYHKIUU.
Tabnuiia OCHOBHBIX SKBUBAJICHTHBIX
OECKOHEUHO MaJbIX.
[lepBblli 3aMedaTENbHBIN IIPEIEIL.
[Ipumepsl.
Bropoin 3amedarenbHBIA IPEEIL.
[Ipumepsl.
HenpepbsBHOCTh (DYHKIIUU B TOYKE.
Knaccudukarus pa3pbIBOB C
IPUMEPAMH.
AcuMnToTHI K rpadukaM QyHKIHNA U
CHIOCOOBI 175 HAXO0XJICHHUS.
[Tpumepsl.
©rys Bbinyck 1 U3meHeHue 0 Ok3emnnsap Nel Cm p. 31
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[Ipon3zBonHass (yHKIMU B TOYKE.
Onpenenenue. I'eomeTpuuecknii
CMBICIL

IIpasuiio Jlonurans. [Ipumepst.
®opmyinsl Tennmopa u Makinopena.

2 cemecTp

ITepBooOpa3nas. HeonpeneneHHbI
MHTErpall U ero cpoiicTBa. Tabnuua
OCHOBHBIX dbopmyn
WHTETPUPOBAHUSI.
Henocpencresennoe
WHTETPHUPOBAHUE. OcHOBHBIE
prUEMBI HHTETPUPOBAHUS.
OnpezeneHre 1 OCHOBHbBIE CBOMCTBA
ONPEACIICHHOTO HHTErPaJIa.
dopmyia Hprotona-Jleitonuia.
Brruncnenue ONPEACIICHHBIX
WHTETPAJIOB  METOJAMHU  3aMEHBI
MIEPEMEHHOM U T10 YaCTSIM.

YacTHble MPOU3BOJHBIE (PYHKIIHUU
HECKOJIbKMX MEPEMEHHBIX.
DKCTpeMyMbl (DYHKIIUHM HECKOIBKHUX
TIEPEMEHHBIX. Heob6xoaumoe
ycinoBue. JloctaToyHbIE — YCIIOBUA.
Y CIIOBHBIN 3KCTPEMYM.

[Tonsitue YHCJIOBOTO psaa.
Heobxoaumbrit MPU3HAK
CXOJIMMOCTH.

Jloctatounblie IIPU3HAKU
CXOJIUMOCTH PAIOB C
MOJIOKUTEIbHBIMU YJIEHAMM:
MPU3HAKU CPAaBHEHUS («3TAJTOHHBIEY
pAnbl);  PAAUKAIBHBIA  MPHU3HAK
Komu; npusnak JanamoOepa.
3HaKOUYEpEAYIONIUECS AL
npusHak JleioHua.
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Crenennblie psasl. Psaaer Teinopa u

MakJopeHna.
Huddepenimanbubie YPaBHEHHUS
MIEpPBOIO nopsijiKa C

pa3IeNAIOIIMMUCS IEPEMEHHBIMU.
Opnoponubie  nuddepeHunaibHbIe
ypaBHEHUSI IEPBOr0 MOPSIKA.

JInnelinbie mudpepeHmanbHbIe
ypaBHEHUSI IEPBOr0 MOPSIKA.
JInneninoe OJHOPOIHOE
muddepeHimaibHoe ypaBHEHUE
BTOPOTO nopsaKa. CaoicTBa
PELLIEHUN.

JInneninoe OJHOPOIHOE
muddepeHimaIbHoe ypaBHEHHUE

BTOPOTO opsiKa. CtpykTypa
OOI1IETO pEIICHUS.

JIunelinbie OIHOPOJIHBIE
nuddepeHiuaabHbIe ypaBHEHUS
BTOPOr0 TOPSIIKA C TMOCTOSIHHBIMU
kos(ppunrenTamu. Ciydyan
JNEUCTBUTEIIbHBIX KOpHEN
XapaKkTepUCTUUECKOTO YPAaBHEHUS.

JIunerinpie OJHOPOJHbIE
muddepeHImanbHbIe ypaBHEHUS
BTOPOr0 TOPSIIKA C TMOCTOSIHHBIMU
KO3 hUImeHTaMu. Ciyyait
KOMIIJICKCHBIX KOpHEU
XapaKTePUCTUYECKOTO YPAaBHEHUS.

JIlunerinbie OJHOPOJHbIE

muddepeHImaibHble ' YpaBHEHUS N-
Oro TIOpsiAKa C  TOCTOSTHHBIMHU
koapurenTamu.

Tabnuna 3.2 - MeTtoguveckue yKa3zaHUsS K U3YYCHHIO TCOPETUYECKUX BOIPOCOB U
PEILICHUIO TUIOBBIX 33/1a4, UCIIOJIb3yEMbIE MPU U3YUEHNUH TUCUUTLINHBI

©rys Beinyck 1 N3meHeHue O Ak3emnnsp Nel Cm p. 33




‘ﬂ?.\_\}_ ~
P MocydapcmeeHHbIl yHueepcumem CTO CMK
W no 3emneycmpoiicmey
Ne o . KonnuecTBo
HauMmeHoBaHue ykazaHuii, ocoouit
n/m SK3EMILISPOB

DOneMeHThl TMHEHMHOW anreOpbl U UX NPUMEHEHHUE MPHU PEIICHUH

1 | TpaKTHYecKnX 3aay 300
Kysnenosa H.A., Kypouknna K.B., Maxkapos II.B., Ky3nenos
B.B. Yue6HOe mocobue. Mocksa, I'Y3, 2016, - 64c¢
Kommnekcuble uuncna. [loHsiTue QYHKIUM  KOMIUIEKCHOTO

o | TepemenHoro. 150

Makapos I1.B., Kysnenosa H.A., Kypoukuna K.B., IBanos B.IL.,
CemenoBa H.B. YueOnoe nocodue . Mocksa, I'Y3, 2017,-47¢
WuTerpansHoe ncuucnenne. Heonpenenenuslii uaTerpai. Yactol
3 | Kysnenosa H.A., Kypoukuna K.B. Yue6GHnoe mocobue, Mockaa, 150
I'V3, 2018, - 68c

NurerpanbHoe ucuuciaenune. OnpeaeneHubii uuterpan. Yacts II.
4 | KysuenoBa H.A., Kypoukumna K.B., Makapos IL.B. VYueGHoe 150
rmocobue, Mocksa, I'Y3, 2018, - 50c

DneMeHThl TEOpPUM MHOXKECTB W MATEMaTHYECKOW JIOTHUKH.
5 | Ky3nenmoBa H.A., UYepmsikoB A.B., XacanoB A.A. YueOGHoe 150
rmocooue, Mocksa, I'Y3, 2019,- 46¢

Marematudeckuii aHaiu3 QYHKIMU OHOU nepemeHHoi. Yacts 1.
6 | KysnemoBa H.A., Kypoukuna K.B. YueGnoe mocobue. Mockaa, 150
I'V3, 2019. - 69 c.

Marematuyeckuit aHanu3 QyHKIUM oqHOM nepemeHHon. Yacts 1.
7 | KysnenoBa H.A., Kypoukuna K.B. Yuebnoe mocobue. Mocksa, 150
I'v3, 2019. - 61 c.

HNuTerpanbnoe  ucuucienue. lIpuwiioxkeHne  onpenesieHHOro
8 | umurerpama. Yacte IIl. Ky3nmemoBa H.A., Kypoukumna K.B. 150
VYuebnoe nmocodbue. Mocksa, I'Y3, 2020. - 62 c.

MaremaTudeckuii aHaiu3 (QYHKIIMU OJHOW TepeMeHHOU. YacThb
9 | Ill. KysumemoBa H.A., Kypoukmna K.B. VYueGunoe mocobue. 150
Mockaa, I'Y3, 2020. - 62 c.

3.1. MeTtoguyeckne yKazaHus JJis1 00y4arOIMXCH M0 OCBOEHHIO TUCHUIIMHBI

OcBoenune oOydarommMmcs y4eOHOW TUCHUIUIMHBI «MaTeMaTuka» Mpearnoaaraet
M3YyYECHHE MaTepUalOB JAUCHUIUIMHBI HAa ayAUTOPHBIX 3aHATUAX W B XOJE
CaMOCTOSITETTLHOM pabOThl. AYIWTOpPHBIE 3aHATHS TPOXOAAT B (GopMme JEKIHi,
cemMuHapoB W  JjabopatopHeix pabor. CamocTtosiTenbHas ~ paboTa  BKIIIOYAeT
Pa3HOOOpa3HbI KOMIUIEKC BUAOB U (OpM pabOThl 00Yy4aOIINXCA.

CamoctosrtenbHas padota cryaeHToB (CPC) mo3BoiisieT mpeIMeTHO BbIpabOTaTh
AHAJIUTUYECKUE HABBIKM, OOECHEYUTh MMOHUMAHUE OCHOB MaTEMaTUYECKON TEopuu u
MPAKTUKWA MPUMEHEHUSI MaTeMaTUYECKOro amnmnapara K PelIeHUI0 MPAaKTUYECKUX 3ajad,
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0oJie€ OCO3HAaHHO OTHOCHUTBCS K YPOBHIO cBoed mpodeccroHanbHoi moarotoBku. CPC
CIIOCOOCTBYET Pa3BUTHIO UX MBICIUTEIBHON NESITEIbHOCTH, OOECIEeYHBAET YCBOCHHUE
OIPEJEIICHHOI0 YYeOHOro Marepuaia U IpeaocTaBiIsieT He0OOXOAUMYIO MOATOTOBKY IS
pelIeHus]  KOHKPETHBIX  MPaKkTHUYECKUX  3aJad, BXOJAIIMX B UX Oyaymue
npodeccruoHanbHbIe 00s13aHHOCTH. CPC HaIpaBjieHa Ha oOecrieueHue
MHIUBUIYaAIU3alMU IPU U3YYEHUHU Kypca, Ha pa3BUTUE CIIOCOOHOCTEN U BO3MOKHOCTEH,
Ha NEePCOHU(]UKAIINIO KOHTPOJIA 32 KAYECTBOM OOyUEHHUS.

[Ipy moAroTOBKE K MPAKTHUECKUM 3aHATHUSM, PYKOBOJCTBYSCH IJIAHOM M CIIMCKOM
PEKOMEHyeMOW JIUTEepaTypbl, HEOOXOAUMO H3YYUTh TEMY TaK, 4TOObI MO KaXKIOMY U3
NPEJIJIOKEHHBIX BOMPOCOB CTYAEHT MOT JaTh Pa3BEPHYTHIN, 0OCTOATEIbHBIN OTBET.

BHeaynuTopHas caMocTosITeNIbHasi paboTa CTY/ICHTOB BKJIIOYAET:

- PaboTa Haj KOHCTIEKTOM JIEKIIMU

- [loaroToBka K MpakTUYECKOMY 3aHSITHIO

- [loaroroBka k npaktuueckomy 3anatuio ¢ UAM

-JlopaboTka KOHCIEKTa JEKIMU C TMPUMEHEHHEM Y4yeOHUKa, METOJUYECKOM
JUTEPATYPHI, JOTIOTHUTEIBHOMN JIUTEPATYPhI

- [TonOop, u3yuenue, aHanu3 U KOHCIEKTUPOBAHUE PEKOMEHI0BAHHON JTUTEPATYPbI

- CamocTOsITEeIbHOE U3YyUEHUE OTIENbHBIX TeM, raparpados

- [ToaroToBka K 3K3aMeHy WJIH 3a4ETYy.

JIJisi yCHenmHoro ocBOeHUs y4eOHON MUCHUIIIUHBL U JTOCTHUKEHHUS MOCTAaBICHHBIX
nesne HeoOXOJUMO BHUMATEIBHO O3HAKOMUTHCS HacTosiiedl pabodeil mporpaMMbl
yueOHOM auciuiuinHbl. Ee MOXeT mpeacTaBuTh MpernoaaBaTesib Ha BBOJHOM JIEKIUU WIIH
CaMOCTOSATEILHO 00YYaIOUIUIiCS UCTIONB3yeT nH(opMaluio Ha opunnansHoM HTEpHET-
caiite YHUBEPCUTETA.

Cnenyer oOpaTUTh BHHMaHUE Ha CIHMCOK OCHOBHOM H JOMOJHUTEIbHOU
JUTEPATYPhI, KOTOPasi UMEETCSI B DJIEKTPOHHON OMOIMOTEUHON cUcTeMe YHUBEPCHUTETA,
Ha MpejiaraeMble MpernoiaBaTesieM pecypchl HHPOPMAIMOHHO-TEIEKOMMYHUKAIITHOHHON
cetu HMutepuer. Ota wuHbopmanus HeoOXoauMa JUIsl CaMOCTOSITEIBHOW pPabOThI
oOydJaromerocs.

AJITOPHUTM /IeITEJIbHOCTH NPENOAABATENIS U CTY/ICHTOB

Conep:xkanne 1esiTeIbLHOCTH

JTansl AeATeJbLHOCTH
IIpenogaBaresb CryaeHT

IMoaroroBka: onpenenenue | MotuBupyer,  momoraet | Onpenensier U oOCyXIaer ¢
TEMBbI, 11U U 33/1a4 3aIaHusl | CTYIEHTY B IIOCTAaHOBKE | IIpenojaBaTeIeM
KOMMYHUKAaTUBHBIX 3371a4 | aKTyaJIbHOCTb
npoOJIEMBbI; BBIIBUTACT

TUIIOTC3Yy MCCIICAOBAHUSA

COBMCCTHO C IIPCIIOAaBaTCiICM

Ili1anupoBanue: Koppektupyer B cayuae | Dopmynupyer  3agaum = H
— OTIPEJICIICHNE UCTOYHUKOB, | HEOOXOIUMOCTH pa3zpabaThiBaeT TUTaH
criocoboB cOopa, aHanu3a | AESTEIbHOCTh  CTYAEHTa, | ACHCTBUIA, o0cykmaer ¢
uHbOpMaI, CIIOCOOOB | IpeIIaraeT ujeH, Bhl- IpernoaBaTeaeM METOIbI
MIPEICTABIICHUS CKa3bIBaCT WCCJICTIOBAaHUS
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Conep:kanme 1esiTeJIbHOCTH

JTanbl AeATEIbHOCTH
IIpenopgaBareib Cryaent

pE3yJIbTATOB; IPEANONI0KEHUS

— YCTaHOBJIEHHE KPUTEPUEB

OLICHKM  pe3yjibTaTa u

npolecca

Coop ungopmanun: | Habmogaer 3a | CoOupaer U cucTeMaTu3upyer

HaOmofeHue, paboTa €O | AEATENBHOCTBIO CTYAEHTA, | HHPOPMALIUIO o TEME

CIpPAaBOYHOW  JIUTEpPaTypoOH, | KOCBEHHO PYKOBOJIUT €ro | (3amaue)

y4eOHOU, HAYYHOU U JIp. HCCIIEN0BATEIBCKOU
JeSTENBHOCTHIO

AHanu3 uHGopManmu, Koppekrupyer AHanu3upyer coOpaHHYyIO

(dopMynrpoBaHUE BHIBOJAOB | AEATEIBHOCTh  CTYHAEHTa, | MH(pOpMaIuio, pemraer
HaOJII0/1aeT, COBETYET MOCTABJICHHYIO 3a/1a4y

Od¢opmienune padoTsl, Koncynptupyet B | Obopmisier  perieHue

MOJIFOTOBKA K | 0QOpMJIGHUH  pPaCyYETHO- | KOHEYHBIEC PE3YIbTaThI

IPEACTaBICHUIO rpaduueckoit paboThl

PE3YJITATOB

IIpencraBiaenue 3agaHus OuenuBaer  pe3ynbrathl | [Ipencrasnser pElIeHHbIE
pelIeHus 3a/1ay 10 3apaHee | 3aJaHusl, IPOXOJUT
YCTaHOBJICHHBIM IIPOLENYPY 3aLIUTBI PaCYETHO-
KpUTEPHSIM rpapu4ecKoro 3a/laHusl.

ITonBenenne uTOroB, | OueHnBaer yCHIus, | Y4acTByeT B KOJUIEKTUBHOM

peduiekcust 1 OlleHKa YICIIOJI30BAHHBIE U | 00CyX/1eHuH, OINpenesieT
HEHUCIOJIb30BaHHBIE BO3MOXXHOCTH TUISL
BO3MOXXHOCTH, TBOPYECKHUH | TPOJOJIKEHUS UCCIIEA0BAHMS
HOJIXOJI CTYJICHTA.

Memoouueckue pekomenoauuu npu pabome HA0 KOHCHEKMOM JeKUUIL

B Xone NeKIMOHHBIX 3aHATHHA HEOOXOIUMO BECTH KOHCIEKTHPOBAaHHE YUeOHOTO
Matepuana. OOpamaTh BHUMAaHHE Ha KaTeropud, (OPMYIHUPOBKH, PACKPHIBAIOIIUE
COZICpKAHME TE€X WIM WHBIX SIBJICHUM M IPOLECCOB, HAYYHBIE BBIBOJABI U IMPAKTUYECKUE
PEKOMEHAIMH, TIOJIOKUTENBHBINA OIBIT B OPATOPCKOM HCKycCTBE. JKenarenbHO OCTaBUTH B
pabounx KOHCTIEKTaxX MOJIsl, Ha KOTOPBIX JeNlaTh MOMETKH U3 PEKOMEHIOBAaHHOM JTUTEPATYPHI,
JIOTIONHSIFOIIME MaTepuall TPOCTYIIAHHOW JIEKIIMH, a TaKXKe IOTYEPKUBAIOIINE OCO0YIO
BaXXHOCTh TE€X WJIM HWHBIX TEOPETUYECKUX TOJIOKEHUI. 3a/iaBaTh MPENoaBaTelto
YTOYHSIOIIAE BOIMPOCHI C LEIBIO YSICHEHUS TEOPETUYECKUX TIOJOKEHUW, Pa3peIIeHUs
CITOPHBIX CUTYAIIHM.

Memoouueckue pexomenoauyuu cmyoeHmam no CaAmMoCcmosAmenbHou padome HAO
U3YYAeMbIM MAMEPUAIOM U RPU NOO20MOBKe K NPAKMUYECKUM 3AHAMUAM

[11aHbl MpaKTUYECKUX 3aHITUN, X TEMaTHKa, pEKOMEHIyeMas JuTepaTypa, Leib U
3aJaud €€ W3YyYEHHUs COOOILAIOTCS TMPEToJiaBaTeieM Ha BBOJHBIX 3aHATUSAX WIM B
METOJMYECKUX YKA3aHUSAX 10 TAHHOW JTUCLHUIUINHE.

©rys Bobinyck 1 UN3meHeHue 0 Ak3emnnsp Nel Cm p. 36




é‘%{s MocydapcmeeHHbIl yHueepcumem CTO CMK
ey no 3emseycmpolicmey

[Ipexxne 4yeM OPUCTYNUTh K W3YYEHUIO TEMbl, HEOOXOJIMMO MPOKOMMEHTHPOBAThH
OCHOBHBIE BOIIPOCHI IJIaHa CeMHUHapa. Takol Moaxo/ MpenojaBaTesst MOMOraeT CTyAEeHTaM
OBICTPO HAXOJUTh HYXKHBIM MaTepual K KaXXJIOMy W3 BONPOCOB, HE 3aJCPKUBASICh Ha
BTOPOCTEIIEHHOM.

[TonroroBka K MpakTUYECKOM 3aHSTUIO BKIIFOYAET 2 ATarna:

¥ — opraHM3aIMOHHBI;

2if - 3aKperyieHrue U YriyOJIeHUe TEOPETUUECKUX 3HAHUM.

Ha mepBom sTame CTyJeHT MJIaHUPYeT CBOIO CaMOCTOSITEIbHYIO paldoTy, KOTopas
BKJIIOYAET:

- YSCHEHHE 3a/I1aHUsI Ha CAMOCTOSITENIbHYIO paboTy;

- IOJI0OP PEKOMEHIOBAHHOM JIMTEPATYPHI,

- COCTaBJieHHE TIUIaHa paboThl, B KOTOPOM OMNPEACIISIOTCS OCHOBHBIC ITYHKTHI
NPEICTOSIIICH MO OTOBKH.

Cocrapnenue I1aHa JUCHUIUIMHUPYET U MOBBIIIAET OPraHU30BaHHOCTh B paboTe.

Bropoii 3tam BKJIIOUAET HEMOCPEACTBEHHYIO IOJIOTOBKY CTYJEHTa K 3aHSTHIO.
Haunnate Hajo ¢ u3ydeHusi peKoMeHI0BaHHOU JInTepaTypbl. HeoO0X0MMO MOMHUTH, YTO Ha
JIEKIIMA OOBIYHO PAacCMATPUBAETCS HE BECh MaTepual, a TOJbKO ero yacth. OcranbHas ero
YacTh BOCIOJHSETCS B IPOIECCE CaMOCTOATENbHOUW paboThl. B cBsizu ¢ atuM pabota c
PEKOMEH/IOBAHHOM JTeparypoi oOs3atenbHa. Oco0oe BHUMAaHUE NPU 3TOM HEOOXOAUMO
0o0paTUTh Ha COJEp)KaHUE OCHOBHBIX TOJIOKEHHM W BBIBOJOB, OOBSICHEHUE SIBJICHUH U
(dakToB, yACHEHHE MPAKTUYECKOrO TMPWIOKEHUS PACCMATPUBAEMBIX TEOPETUUECKHX
BoIpocoB. B mporiecce 31Ol pabOThl CTYACHT AOIDKEH CTPEMHUTHCS TOHATH U 3allOMHHUTH
OCHOBHBIE TOJIOKEHHS paCCMAaTPUBAEMOr0 MaTepralia, IpUMEpPhI, TOSCHSIOIINE €ro, a TAKKe
pa3o0paThCs B WJUTIOCTPATUBHOM MaTepHasle.

3aKaH4MBaTh MMOATOTOBKY CJIETyET COCTABICHUEM IUIaHa (KOHCIEKTA) MO U3y4aeMOMY
Matepuaily  (Bompocy). OTO TMO3BOJISIET COCTABUTh  KOHIICHTPUPOBAHHOE, CHKaToe
NpeCTaBICHUE TI0 H3y4aeMbIM BOIIPOCAM.

B mporiecce moAroTOBKM K 3aHATHSAM PEKOMEHAYETCS B3aUMHOE OOCYXKIICHUE
MaTepuaia, BO BpEMsl KOTOPOTo 3aKPEIUISIOTCS 3HAHUS, a TaKKe MPUOOpeTaeTcs MpaKkTukKa B
U3JI0)KEHUH U Pa3bsICHEHUH TIOTyYE€HHBIX 3HAaHUM, PAa3BUBACTCS PEUb.

[Ipu HEOOXOAMMOCTH CIEAYeT OOpaliaThcs 3a KOHCYJIBTALMEH K IMPEroaBaTelIro.
Wnst Ha KOHCYJBTAIMIO, HEOOXOAWMO XOPOIIO MPOAYyMaTh BOMPOCHL, KOTOpBIE TpPeOyroT
pa3bsICHEHUS.

B nauane 3aHSTHS CTYOEHTHI TOJ] PYKOBOJCTBOM IIperojaBaTenst Oosee riryOoKo
OCMBICJIUBAIOT TEOPETUYECKHUE TOJIOKEHUSI MO0 TEME 3aHSTHSA, PACKPBIBAIOT U OOBACHSIOT
OCHOBHBIE TOJIOKEHHUS MyOIMYHOTO BBICTYIUICHUS. B mporiecce TBopueckoro oOCyKJIeHUs 1
JIMCKYCCHU BBIPA0ATHIBAIOTCS YMEHHUSI M HABBIKU HMCIIOIH30BATh MPUOOPETEHHBIC 3HAHUS JIJIS
Pa3IMYHOrO PO/Ia OPATOPCKOM IEATEIBHOCTH.

3amucu UMEIOT MIEPBOCTENICHHOE 3HAUYEHHE JITIsI CAMOCTOSTENTLHOM paboThI CTYICHTOB.
OHU nOMOraroT MOHSTh IOCTPOCHHME M3Y4aeMOro Marepuaia, BbIIEIUTh OCHOBHBIE
MOJIO’KEHUS], IPOCTEIUTh UX JIOTUKY U TEM CaMbIM MPOHUKHYTh B TBOPUECKYIO JTaAOOPATOPHUIO
aBTOpA.
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Benenue 3ammceil crnocoOCTBYET NpPEBPALICHUIO YTEHHWS B AKTHBHBIM Mpoliecc,
MOOWIIM3YET, Hapsy CO 3PUTENIBHON, U MOTOPHYIO MaMsATh. ClielyeT MOMHUTE: y CTYJEHTa,
CUCTEMATUYECKU BEIYIIErO 3alllCH, CO3AAeTCsd CBOM WHAMBUAYAJIbHBIA (POHI MOICOOHBIX
MaTepUaioB Uil OBICTPOrO MOBTOPEHUS] MPOYUTAHHOIO, JJIsi MOOMJIM3ALMU HAKOIUIEHHBIX
3HaHU. OCOOEHHO BaXKHbI W TIOJIE3HBI 3aIKMCH TOI/A, KOTAA B HUX HAXOAAT OTpa)KEHUE
MBICJIHM, BOHUKIIIHME MPU CAMOCTOSITENILHOM padoTe.

BaxxHo pasBuBaTh y CTYJEHTOB YMEHHUE COMNOCTABIIATH MUCTOYHUKH, MPOTYMBIBATH
M3y4aeMblid MaTepUall.

bonbioe 3HaueHHE HMMEET COBEPIICHCTBOBAHWE HABBIKOB KOHCHEKTHPOBAHHUA Yy
CTYZICHTOB.

[IpenonaBarenb MOKET PEKOMEHJIOBATh CTYJIEHTaM CJEIYIOLIME OCHOBHbBIE (DOPMBI
3aIUCH: TUIaH (POCTON U Pa3BEPHYTHI), BHIMUCKU, TE3UCHI.

Pe3ynbTraThl KOHCTIEKTUPOBAHUS MOTYT OBITh MPEICTABICHBI B PA3IUUHBIX (hopMmax.

[Inan — 370 cxeMa MPOYMTAHHOIO MaTepuala, KpaTkui (WK MOApPOOHbI) NepeueHb
BOIIPOCOB, OTPAXAIOLIUX CTPYKTYpYy M MOCJIENOBaTelNbHOCTh MaTepuana. [logpobHo
cocTasiIeHHbI Tu1aH BOIHE 3aMEHsAeT KOHCIIEKT.

KOHCIIEKT — 3TO0 CHCTEMAaTU3UPOBAHHOE, JIOTUYHOE M3JIOKEHHE MaTepuasa
UCTOYHHKA. Paznnuarorcs yeThlpe THMa KOHCIIEKTOB:

*  [InaH-KOHCNEKT — 3TO pa3BEpPHYTHIM ACTAIN3UPOBAHHBIN IUJIaH, B KOTOPOM
JOCTaTOYHO MOJPOOHBIE 3aIICH IPUBOAATCS 110 TEM ITyHKTaM IUIaHa, KOTOPbIE HY>KAAIOTCS B
IIOSICHEHUU.

¢  TekcryanpHblif KOHCIIEKT — OTO BOCHpPOM3BEJEHHE HauOOJee BaKHBIX
MOJIOKEHUH U (PaKTOB UCTOYHHUKA.
*  CBOOOJHBI KOHCHEKT — OTO YETKO M KpaTko c(HopMyTupOBaHHBIE

(M3710’KEHHBIC) OCHOBHBIC TTOJIOKEHHS B PE3yNIbTaTe NTyOOKOTO OCMBICIIMBAHUS MaTepraia. B
HEM MOTYT IPHCYTCTBOBAaTh BBIMHCKH, IUTATHI, TE3UCHI, YacTh MaTepHasa MOXET OBbITh
IpEJ/ICTaBIICHA TUIAHOM.

*  Tematmuecknii KOHCIIEKT — COCTAaBISIETCS HA OCHOBE W3yYCHUs psiia
MCTOYHUKOB U JJaeT 0OJIee MM MEHEe MCUEPITBIBAIOIINI OTBET M0 KAaKOK-TO cXeMe (BOIIPOCY).

BBuiy TpyZOEeMKOCTH TOJATOTOBKM K TIPAKTHUECKHM 3aHSATHSAM TPETIONABATEIIO
CIIEAYET NMPEIOKHUTD CTy/ICHTaM aJlTOPUTM JCHCTBUNA, PEKOMEH/IOBATH €IIIe Pa3 BHUMATEILHO
MPOYMTATh 3alMCH JIEKIMH W YK€ TOTOBBIA KOHCIIEKT MO TEME 3aHATHS, TIATEIbHO
MPOIyMaTh CBOE YCTHOE BBICTYILICHHE.

CamocrositenpbHass ~ paboTa  CIOCOOCTBYET — CO3HATENBHOMY  YCBOCHHIO,
yIayOJIeHUI0 W PACHIMPEHUIO TEOPETUYECKUX 3HAHUU; (POPMUPYIOTCS HEO0OXOIUMBbIS
npodeccuoHanbHbIe YMEHUS U HABBIKKM M COBEPIICHCTBYIOTCS UMEIOIINECS; TIPOUCXOIUT
O0onee TIIyOOKOE OCMBICIEHHE METOJOB HAYYHOTO TO3HAHUS KOHKPETHOW HayKH,
OBJIaJIeHNE HEOOXOIMMBIMHA YMEHUSMU TBOPUYECKOTO TIO3HAHUSI.

OcHOBHBIMH (pOpPMaMU CAMOCTOSITEIIBHON PAOOTHI SBIISTFOTCS:

- KOHCTICKTUPOBAHME JICKIIMIA U TPOYUTAHHOTO NCTOYHUKA;

- MpopaboTKa MaTEPUAIIOB IPOCTYIIAHHOH JICKITUH;

-CaMOCTOSITEIbHOE ~ W3Y4YeHHE  TPOrPaMMHBIX  BOTPOCOB,  yKa3aHHBIX
MPeToiaBaTesieM Ha JICKITUSX M BHIITOJTHECHUE TOMAITHUX 3 1aHHH;
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- popMynupOBaHUE TE3UCOB;

- COCTaBJICHWE aHHOTALIMI U HAIIMCAHUE PELICH3U;

- 0030p 1 000011IeHNE TUTEPATYPhI IO HHTEPECYIOIIEMY BOTIPOCY;

- U3y4YEHUE HAyYHOH JIUTEpPaTyphI;

- IOATOTOBKA K CEMHUHAPCKUM 3aHATUSAM, 3a4€TaM U SK3aMEHaM;

- IOATOTOBKA U 3alllMTa pedepara, 3MEKTPOHHBIX PE3CHTALIUA.

Pexomenoayuu no oyenusanuio ycmuvix omeemos CmyoeHmos Ha CeMUHAPCKUX
3aHAMUAX U bINOIHEHUU NPAKMUYECKUX 3A0AHUIL.

C 1enpio KOHTPOJISI M OATOTOBKU CTY/ICHTOB K M3YYEHUIO HOBOM TEMBI B Hayae
KaXXJJOTO0 MPAKTUYECKOTO 3aHSATHs MpernojaBaTesieM MPOBOJUTCS MHANBUAYATbHBIN WU
(GpOHTANBHBIN YCTHBIN OMPOC MO BBHITIOJHEHHBIM 3aIaHUSM MPEIbITYIIEH TEMBI.

Kputepun oreHku:

— MPaBUIBHOCTh OTBETA MO COJAEPNKAHUIO 3aJaHus (YUUTHIBACTCS KOJUYECTBO U
XapakTep OMMOOK MPHU OTBETE);

— MOJHOTa M Ti1yOHMHa oTBeTa (YYHUTHIBAETCA KOJIMYECTBO YCBOCHHBIX (PAKTOB,
HNOHSITUH U T.I1.);

— CO3HATEJIbHOCTh OTBETA (YUUTHIBACTCS] IOHUMAHHUE U3JIaraeMoro MaTepHaa);

— JIOTMKa W3JI0OKEeHHs MaTepuana (yUYUTHIBA€TCS YMEHHE CTPOUTH IIEIOCTHBIM,
NoCJIeIOBaTeNIbHBIN paccKas, FPAMOTHO MOJIb30BAThCS CIEIMATIBHON TEPMHUHOJIOTHEN );

—  palMOHAJIBHOCTH HCMIOJB30BAHHBIX TPUEMOB M  CIIOCOOOB  pEIICHUS
MOCTaBIICHHONM y4eOHOM 3amaud (y4MTHIBa€TCSA YMEHHME HCIOJIb30BaTh Hambosee
porpeccuBHbBIC U A(PPEKTUBHBIE CIIOCOOBI IOCTHKEHUS TSN );

— CBOEBPEMEHHOCTh U A()PPEKTUBHOCTh MCMOIB30BAHUS HATJISAIHBIX MOCOOHMM U
TEXHUYECKUX CPEJACTB NMPU OTBETE (YUUTHIBAETCS TPAMOTHO U C TOJB30M MPUMEHSTh
HATJIITHOCTh M IEMOHCTPAIIMOHHBIHN OIBIT IPU YCTHOM OTBETE);

— UCTIOJIb30BAaHKE JIOMOJIHUTEIBLHOTO MaTepHaiia (00s3aTeIbHOE YCIOBHUE);

— PpalMOHAIBHOCTh MCIOJB30BAHMS BpPEMEHHM, OTBEICHHOTO Ha 3ajaHue (He
0J100pseTCs 3aTSIHYTOCTh BBITIOJIHEHUSI 3aJJaHUsI, YCTHOTO OTBETA BO BPEMEHHU, C YUETOM
UHANBUAYaTbHBIX OCOOCHHOCTEHN CTYJEHTOB).

Ornenka «5» CTaBUTCSA, €CIU CTYICHT:

1) moaHO M apryMEHTUPOBAHHO OTBEYAET IO COJAEPKAHUIO 3aJaHNUS;

2) obHapyXMBaeT MOHMMaHHE MaTepuana, MOKET 0O0OOCHOBAaTh CBOU CYKICHHUS,
MPUMEHUTh 3HAHUS Ha TPAKTHKE, MPUBECTH HEOOXOIMUMBIC MPHUMEPHI HE TOJBKO II0
Y4eOHHKY, HO U CAMOCTOSITEJIbHO COCTaBJICHHBIE;

3) u3naraet MaTepual MocieA0BaTeIbHO U IPABHIILHO.

Onenka «4» CTaBUTCS, €CIHU CTYAEHT JAeT OTBET, YAOBJICTBOPSIOUINI TeM XKe
TpeOOBaHUSAM, YTO W IS OLEHKH «5», HO JomycKaeT 1-2 ommOKH, KOTOpBIE caM 3Ke
UCITPABIISIET.

Onenka «3» CTaBUTCS, €CIM CTYJASHT OOHApY)KMBAeT 3HAHWE W TOHUMAaHUE
OCHOBHBIX MOJIOKEHHUI TaHHOTO 3a/1aHHUs, HO:

1) w3maraeT Marepuand HEMOJHO U JOMYCKaeT HETOYHOCTH B ONpEACIICHUU
MOHATHH WK (HOPMYITUPOBKE MTPABUIT;
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2) HE YMEET JAOCTAaTOYHO ITyOOKO M JOKa3aTeabHO 000CHOBATH CBOM CYXKACHUS U
MIPUBECTU CBOM TIPUMEPHI;

3) u3yaraet Marepuai HerocCIeI0BaTeIbHO U IOMYCKAET OMTUOKH.

Onenka «2» CTaBUTCSA, €CIU CTYISHT OOHApy)KMBaeT HE3HaHHWE OTBETa Ha
COOTBETCTBYIOIIIEE 3a/laHWe, JOIMyCKaeT OMMOKKM B (OPMYIHMPOBKE OMNPEICICHUN H
MPaBWI, MCKAKAIOIIME MX CMBICT, OSCHOPSIOYHO M HEYBEPEHHO H3JIaraeT MaTepHuall.
Ornenka «2» OTMEYaeT TaKWe HEIOCTATKH B MOJTOTOBKE CTYJEHTA, KOTOPBIC SBIISIOTCS
CEPHE3HBIM MPEMATCTBHEM K YCTICIITHOMY OBJIAJICHUIO MTOCIICIYIONUM MaTEPHAIOM.

MeToanyeckue peKOMEHIANUM M0 MOATOTOBKE K KOJJIOKBUYMY

KonnokBuym — (opmMa mpoBepKr U OLICHUBAHUS 3HAHUN y4YalllUXCS B CUCTEME
obOpazoBanus, mnpeumymecTBeHHO B BY3ax. IlpeacraBiser co0oii MpOBOJAMMBIN 110
WHUIMATHBE MPenoaBaTesisi IPOMEKYTOUYHbIM MUHU-3K3aMEH OJIMH WJIK HECKOJIBKO pa3 B
CEeMECTp, UMECIOIIUHI 1EJIbI0 YMEHBIINUThH CIIMCOK TEM, BHIHOCUMBIX Ha OCHOBHOM DK3aMEH,
Y OLICHUTHh TEKYUIHM YPOBEHb 3HAHUW CTYIACHTOB. B X0J€ KOJUIIOKBHYMa MOTYT TaKke
3alUIIATECS  pacyeTHO-rpaduueckue padoThl yuamumxcs. OIeHKa, IoJaydYeHHas Ha
KOJIJIOKBUYME, MOKET BJIMSTh Ha OIEHKY Ha OCHOBHOM JK3aMeHE. B HEKOTOpBIX ciiydasx
IpernoaBaTeb MOKET BBIHOCUTH Ha KOJUIOKBUYM BCE MPOMJICHHBIE TEMbI U CTYJCHT, Kak
Ha MTOTOBOM »JK3aMEHE, IMOJy4YaeT E€IUHCTBEHHYIO OIEHKY, HAYIIYI0 B 3a4€T MO
nucturuiiae. [ToAroToBKa K KOJJIOKBHYMY ATO MCCIEA0BaTeIbCKas paboTa, OCHOBAaHHAs,
Npekae BCEro, Ha HW3YYEHWH 3HAYUTEJBHOTO KOJIMYECTBA HAy4YHOW U y4yeOHOH
JIATEPATYPHI.

Heab mpoBeaeHMsi KOJJIOYKBHYMAa — KOHTPOJb HaJ TEKYIIUM pe3yibTaTaMu
oOy4eHUsl.

Texymuit KOHTPOJIL TPEACTABISAET COOOM PEryIIpHO OCYIIECCTBISEMYIO TTPOBEPKY
yCBOEHUs ydeOHOro Marepuajna. JlaHHas oOIleHKa TMpearnonaraeT CHCTeMAaTHYHOCTD,
HETIOCPEJCTBEHHO KOPPEIHUPYIOMasics ¢ TpeOOBaHWEM ITOCTOSHHOTO MOHHUTOPHHTA
KadecTBa OOyYEeHHS, a TaKkKe HEOOXOJAUMOCTh OallIbHOM OILIGHKH YCIIEBaeMOCTH
CTYJICHTA.

Ouenka 3HaHWNA, YMEHHMH, HABBIKOB M KOMIICTCHIIMH OCYIIECTBIISIETCS Ha BCEX
MPaKTHYECKUX 3aHATHUAX MO BceM (popMaMm oOydeHHS B COOTBETCTBHHM C IEISAMH H
3aaqamMu 3aHATHSA.  KOHTpONh MOXXKET IPOBOAWUTHCS B Hadaje, B XOJAC OTPaOOTKH
OCHOBHOM YaCTH H B 3aKJIIOUMTEIIbHON YaCTH 3aHATHUS.

KoHTponb, mpoBoauMBIA B Havajle 3aHITHS, UMEET LEIbI0 MPOBEPKY KayecTBa
CaMOCTOSITEILHOH PAaOOTHI CTYJIEHTOB II0 COOTBETCTBYIOIICH TeMe IPAKTHYECKOTO
3aHATHSA, 4 TAKXKE YCBOCHHMS OCHOBHBIX IIOJIOKEHUM paHee NPOUJICHHOrO y4eOHOro
MaTepuaia, HeoOXOAMMBIX JJIsl YCBOSHHS BOIPOCOB TAHHOTO 3aHSATHS.

KonTposb, mpoBOAUMBINA B X0JI€ OCHOBHOM YacTH 3aHSATHS, JOJDKEH OOECIIEUUTh
MPOBEPKY HE TOJIBKO XOJIa U KauyecTBa YCBOCHMS y4eOHOro Marepuaia, HO U pa3BUTHE Y
CTYJICHTOB TBOPYECKOT'O MBIIILICHUS.

KoHTponb, nMpoBOAMMBIA B 3aKJIIOYUTEIBHONW YaCTH 3aHSITHS, OCYLIECTBISIETCS B
ciy4asix, KOrja OICHKY KaueCTBa YCBOCHHMS MaTepuajga MOKHO JaTh MOCJE €ro MOJHOIO
W3JI0KEHMUS.
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Texymnii KOHTPOJIb 3HAHUM, YMEHUI, HABBIKOB U MPHUOOPETEHHBIX KOMIIETEHIIUM
OCYIIECTBIISIETCS] IPEMOJAaBaTENEM O MATHOAIIIBHOM IIKaJle ¢ BHICTABJIEHUEM OLIEHKU B
KypHaje y4eTa 3aHATHM.

Kpurepuu oueHnBaHusi KOJTJIOKBHYMA

Ouenka Kpurtepuu onenku

OTJIMYIHO BricTtaBiaseTcs CTyACHTY, €CJIM OH JIOTMYCCKU BCPHO
BBICTPOWJI OTBCT, HCUCPIIBIBAOIIC U3JIOKHNII I/IH(l)OpMaI_II/IIO Ha
[MOCTABJICHHBLIC BOIIPOCHI. I[JIH OTBC€Ta UCIIOJIB30BaJI HC TOJIBKO
J'IGKL[PIOHHBIIZ MaTepHrajl, HO U pCKOMCHAOBAHHBIC OCHOBHBLIC U

JOITIOJTHHUTCIIBHBIC HCTOYHHUKMU.

XOpo1Io CTy}IGHT B OCHOBHOM JIOTMYHO HW IIOJHO  H3JIO0XHII
I/IH(l)OpMaIII/II-O, C HC3BHAYUTCIIbHBIMH WU HC IIPUHIUIINAJIbHBIMHU
OIITOKaMH. I[JISI OTB€Ta  HCIIOJIB30BaJl B OCHOBHOM,

JI@KHHOHHBIﬁ MaTcpHral

YIOBJIETBOPUTEJIbHO |CTyJE€HT He Bcerja JIOTUYHO  M3J1araeT  HUCKOMYHO
uHpopmaruio. OTBET He MONHBINA. [ TyOMHAa MCTIONB30BAHMS

NCTOYHHNKOB HC JOCTaTOYHAasA

HeyJA0BJeTBOPUTENbHO (CTYAEHT HE OTBETWJ Ha IIOCTABJICHHBIE  BOIPOCHL.

OTCyTCTBYET JIOTUKA B U3JIOKEHUU UH(HOPMAITUH.

Memoouueckue pekomenoauuu no n0020mMo6Ke K 3auemy

Ieanb: mpoBepka 3HAHWH, HABBIKOB M KOMIIETCHIUM CTYJIEHTa, €ro yMEHHE
CaMOCTOSITEJILHO PaboTaTh .
Zanaum:
1. OueHuTh HaBBIKKM W YMEHHUS TPaMOTHO M YOEIUTENbHO H3JIaratb H3y4YEHHBIN
y4eOHBIN MaTepual.
2. OUeHHUTHh YMEHUE CTYICHTOB OPUEHTHPOBATHCS B OCHOBHOW W JOTOJTHUTEIBHON

y4eOHOM MaTeMaTUYECKOU JIUTepaType.
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3. 3akpenuTh yMEHHE CTYJEHTOB AaHAJIU3UPOBATH MATEMATHYECKHE MOJENU
NPUKIAJAHBIX W OPHEHTHPOBAHO HAIpaBJICHHBIX MPOPECCUOHAIBHBIX 3aJ1ay,

YMCTb OLICHUBATH UX PC3YJIbTAT.

Kpurepuu ouenku 3HaHUH

YuuTheIBaeTCAd TEKyIlas YCHEBAEMOCTb, IOCEIIAEMOCTb 3aHATHH,  BBIIOJIHEHUE
3aJlaHui JUIsl CaMOCTOSITENIbHOM paloThl, 3aliuTa prp, claya TeCTOBBIX 3aHATHN U
T.J.

Pe?)y.IIBTaTBI OLCHHUBAIOTCA:

«3a4YTeHO» - IIpd HAJIWYHUKU  TBCPABLIX 3HaHHﬁ, HU3JIOKECHUHN OTBCTa C
HC3HAYUTCIIbHBIMUA OHII/I6KaMI/I, YBCPCHHO HUCIIPABJIICHHBIMUA ITOCJIC HABOAAIINX BOIIPOCOB
IO U3JIOKCHHBIM BBIIIC BOIIPOCAM.

«HE€ 3a4YTEHO» - IIpU HaAJIUYHUH FI)Y6I>IX OIINOOK B OTBCTC, HCIIOHMMAaHHNHU
CYIIHOCTH H3JIaracMoro BOIIpOCa, HCYBCPCHHOCTH MW HCTOYHOCTH OTBCTOB IIOCIJIC
HaBOJIAIMINWX BOIIPOCOB I10 BOIIPOCAM I/ByqaeMoﬁ JAUCHUITIINHEI.

OHGHK& BBICTABJISICTCA B 3K3aM€HaHHOHHOI\/JI BCOOMOCTH.

Memoouueckue pexomendauuu no n0020MmMoeKe K 3K3aMeHam

eanb: mpoBepka 3HAHWH, HABBIKOB M KOMIIETCHIMM CTYJE€HTa, €ro yMEHHUE
CaMOCTOSITEJILHO PaboTaTh .

3anaum:

1. OueHuTh HAaBBHIKM U YMEHHUS TPAMOTHO U YOEIUTEIBHO H3JIaraTh W3Y4YCHHBIH
y4eOHBIN MaTepual.

2. OLeHUTh YMEHUE CTYICHTOB OPUEHTHPOBATHCA B OCHOBHOW W JOMOJHUTEIBHOU
yueOHOI MaTeMaTHIeCKOU JIuTepaType.

3. 3akpenuTh yMEHHE CTYJEHTOB AaHAJIM3UPOBATh MAaTEeMAaTHYECKUE MOJETH
NPUKJIAHBIX ¥ OPHEHTHPOBAHO HAIMpPaBJICHHBIX MPOPECCHOHANBHBIX 3aJ1ad,
YMETh OLIEHUBATh UX PE3YJIbTaT.

Kpurepuu oueHku 3HAHUM
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Y4uuThiBaeTCS TEKyIash yCIIeBaeMOCTh, IMOCENIAEMOCTh 3aHSATHH, BBITIOJHECHHE
3aJIaHAN JJISI CAMOCTOSTEIBHOM PabOThI, 3aIMTa Prp, clada TECTOBBIX 3aHATHH U T.1I.

Pe3ynbTathl 5K3aMeHa OIEHUBAIOTCS

«OTJIMYHO» - TIPH HAIMYUU Y CTYJACHTA TIIyOOKHX, WCUEPIIBIBAIOIINX 3HAHWM,
I'PaMOTHOM M JIOTHYECKU CTPOHHOM MOCTPOCHHH OTBETA IO CJICIYIONTUM HaIPaBICHHUIM
JTUCITUTUTHHBI

- OCBOCHHE TCOPETHUYCCKUX IIOJIOKEHUH TI0 MaTeMaTHYeCKUM METOJaM |
MOJICTISIM;

- Tay0OKOe 3HAaHWE METOJOJIOTHYCCKUX TIOJOKCHHH W aJIrOPUTMOB PEIICHUS
3a]1a4 1Mo pasieiaM TUCIUILTAHBL,

- NPUMCHCHHE MOTYYCHHBIX 3HAHHUH JIJIS PEIICHUS MPAKTHYSCKHUX 3a/1ad,

- «XOpOoIIOY» - IPY HAJTUYHH TBEPJABIX U JOCTATOYHO IMOJTHBIX 3HAHUH, JJOTUICCKU
CTPOHHOM IIOCTPOCHHWHM OTBETa IMPU HE3HAYUTCIBHBIX OIIMOKAX II0 HaIpaBJICHUSM,
NePEYNCICHHBIM TIPH OIICHKE «OTIUIHOY.

«Y/OBJIETBOPHUTEJIBHO» - TIPU HAIWYUH TBEPABIX 3HAHWUW, M3JI0)KCHHH OTBETA C
OIMOKaMH, YBEPEHHO HCIPABICHHBIMU TMOCIE HABOMSAIIUX BOIMPOCOB 1O H3JI0KEHHBIM
BBIIIIE BOTIPOCAM.

«HEY/J0BJIETBOPUTEJIbHO» - TIPpU HAJIUYUM TpyOBIX OIIMOOK B OTBETE,
HETIOHUMaHUH CYIIIHOCTH W3JIaraeéMoro BOIIPOCAa, HEYBEPEHHOCTH U HETOYHOCTH OTBETOB
TI0CJIe HABOSIIMX BOIPOCOB IO BOIIPOCAM U3y4aeMOU TUCITUTUIAHBI:

OHeHKa BBICTaBJISICTCA B 3K3aMeHaHHOHHOﬁ BCOOMOCTH.

Memoouueckue pexomenoayuu no no020mMoeKe K KOHMPOJIbHbIM U PACUEMHO-
zpacguueckum pabomam

Kontponbnas pabora (KP) nmpoBoautcs pas B ceMecTp, HO MOXKET MPOBOAUTCS

MOCJI€ U3YYEHUs KaXA0ro pa3jena (TeMbl) TUCIUIUIMHBI HA YCMOTPEHUE MPENoaBaTes. .

KontponbHasg pabora, Kak MNpaBWiO, SIBISETCS HHAUBUIYAIBHOW JJIS KaXKIOTO

CTyIEHTa W COCTOUT W3 PEIICHUs TMpakTuyeckod 3anauu. KouTponpHas paboTa

IIPOBOAUTCA HA IMIPAKTUICCKOM 3aHSATHH.

©rys Beinyck 1 N3meHeHue O Ak3emnnsp Nel Cm p. 43




1) NocydapcmeeHHbIl yHUepcumem CTO CMK
Lo no semneycmpoiicmey

Ouenka KP BwicTaBisieTcs B JKypHad Y4YEOHBIX 3aHSTUW W yUUTHIBACTCS MPU
aTTECTallMU CTYJACHTOB B MEPHOJl 3a4€THOM 3K3aMEHAIIMOHHOW ceccuM (COKpalleHUe
yycia HK3aMEHALMOHHBIX BompocoB mnpu oueHke KP  He Hmke «xopoiioy,
MpeJoCTaBJICHUE TMpaBa CTYJAEHTY BbhIOOpa HSK3aMEHAIMOHHBIX  BOIPOCOB U3

MPEJIOKEHHBIX TIPETNoIaBaTeIeM U IPYrux npedepeHiuii).

Kpurtepuu ouenku

OuneHka «OTJIHYHO» BBICTABJSETCH CTYAEHTY, €CJH TMpaKkTHUUecKas 3ajaya
peleHa  MOJHOCTBIO C  COOTBETCTBYIOIIMMHM  MAaTeMAaTHYECKUM  BBIKJIAJKAMHU,
00OCHBAHUSIMH WJIM YCTHBIMU OTBETaM Ha BO3HUKIIIKE Y TIPENOAaBaTelsl BOPOCHI.

OuneHka «XOpollo» - BBICTABJISETCS CTYAEHTY, €CJHM TpaKkTUueckas 3ajada
peleHa MoTHOCThIO 0€3 MOIPOOHBIX BBIKIIAJIOK.

OueHka «yJa0BJETBOPUTEIbHO» BbICTABJsSIETCS CTYAEHTY, €CJIH MPaKTHUYECKas
3a/1a4a pelnieHa He MOJTHOCTHIO.

OueHka  «HEYJI0BJIETBOPUTEIbLHO» BBLICTABJISIETCA CTY/JEHTY, ecan
IpakTUYecKas 3ajada He pelicHa.

OHGHKa BBICTABJIACTCA B )KYPHAJIC ITIOCCINACMOCTH CTYACHTOB.

Texkymui ¥ MTOTOBbIN KOHTPOJIb YCIIEBAEMOCTH MO TUCHUIIHMHE
TunoBbie KOHTPOJIbHBIE 3aJAHUS UM HHbIE MaTEePHAJIbI, HEO0OX0AMMbIE IS
OLICHKM Pe3yJIbTaTOB 0CBOEHHSI 00Pa30BaTe/IbHOI NPOrPpaMMbl B pAMKaX y4eOHOM
AUCUMILTHHBI

3.2. 3ajaHus HA CAMOCTOSITEJILHYIO PadoTy

3anaHus 1J1 CaMOCTOATEIbHOI padoThl 0 1 cemMecTpy

Henab: wW3yuyuTh OCHOBHBIE TIOHATHS W TEOPEMBI JUHEHHOW anreOpel U
AHUTUTUYECKON TEOMETPHUH, DJIEMEHThl JUCKPETHOW MAaTEMaTHKH M MaTeMaTHYECKOU
JIOTUKHW, BBEJACHUWE B MaTeMaTHYEeCKUWd aHamu3, JIUu(QepeHlHalIbHOEe HCUYHUCICHHE
(GYHKIIUH OJTHOTO HE3aBUCUMOTO TIEPEMEHHOTO.

Conep:xanue:

1.BemonHeHne pacyeTHO-rpapUIECKUX 3aJaHHi, TMOJATOTOBKA K TECTHPOBAHUIO U

KOHTPOJIbHOH paboTe.

2.1lpopaboTKa KOHCIIEKTOB JICKIIUM, 00sI3aT€TbHON U IOMIOJTHUTENBHOMN JIUTEPATYPHI

C COCTaBJICHUEM KOHCIEKTA.
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CpoK BBINOJHEHHUA: K DK3aMECHAIIMOHHOW CECCHUM.
OpueHTHPOBOYHBIH 00beM pacueTHO-rpaduyeckoil padorbl. He MeHee 80%
MPaBUJIBHO PEIICHHBIX 3aJaHUH.
IHopsinok BeInoIHEHNA U 0OpMJICHHS pacuyeTHO-rpaduyeckoil padoTbl
Crpykrypa PI'P:
1. TUTYABHBIN JTHCT.
2. OriaBneHue
3. BolnosiHeHHbBIE 3a1aHUS
4. CrUCOK UCIOJIb30BaHHBIX UCTOUYHUKOB.
3ananus 1Jis pacueTHo-rpaduuecknx paoor: (Oepyrcs u3 pasaena 3.5)
nuHelHas anredpa u ananutudeckas reometpus Ne Nel-6;
BBEJICHME B MaTemaTtuueckuii anaiau3 NeNe 7.8;
muddepeHnaIbHOe UCUHMCICHUE (PYHKUUMNA OJHOTO HE3aBUCUMOTO IEPEMEHHOTO
NeNe 2.3,5,6,9,15
Bonpoceki: npopabarsiBatoTcs u3 pasaena 3.4.
OTYeTHOCThH: KOHCIIEKT JIEKIIUH, KOHTPOJIbHAs paboTa (UM TECTUPOBAHUE), 3aIMTa
pacueTHO-TpaduIecKoit paboTHI.
MeTton oneHkm: nATHOATIIHHAS.
Ucrounuku: obs3arenphbie: 2,4,5; nononaurenbHbie: 1,2 (cM. pasaen 5)

3amaHus 115 CaMOCTOATEIbLHON padoThI MO 2 ceMecTpy

He.]'lb: N3YUUTb OCHOBHLIC IIOHATHUSA W TCOPCMBI IIO0 TEMaM: HCOIIPCACIICHHBIC U

ompe/ieNicHHble HMHTeTpanbl. HecoOCTBEHHBIE HHTETpPaIbl. Huddepennnanpaoe

UcUnCIeHHe (YHKIHMHA HECKOIbKUX HE3aBUCUMBIX MEPEMEHHBIX. YucnoBele u

dbyHKIMOHANBHBIC PsAsibl. OOBIKHOBEHHBIC TH((EepeHIINAIBHBIC YPABHCHUS.
Conep:xxanmue:

1.BeimonHeHue pacyeTHO-rpa@uiecKkux padoT, MOATOTOBKA K TECTHPOBAHUIO U
KOHTPOJIBHOM padoTe.
2.IlpopaboTKa KOHCIIEKTOB JICKIIUMA, 00s3aTeILHON U IOTIOTHUTEIIHFHOM JIUTEPATYPHI
C COCTaBJICHUEM KOHCIIEKTA.
3.IloarotoBKa K KOJUIOKBUYMaM.
Cpok BBINOJHEHHUA: K YK3aMEHAIIMOHHOW CECCHUHU.
OpueHTHPOBOYHBIH 00beM pacueTHoO-rpaduyeckoii padorel. He Menee 80%
MPaBUJIBHO PEIIEHHBIX 3aJaHUN.
IHopsinok BbINOTHEHUsT U 0OPMIICHUS PpacdeTHO-rpaguuecKkoil padoThl
Crpykrypa PI'P:
1. TuTyIBHBIN TUCT.
2. OrnaBneHue
3. BoimotHeHHBIC 3a1aHUS
4. C1COK UCIOJIb30BAHHBIX UCTOYHUKOB.
3ananus 1Js pacyeTHo-rpaduyeckux pador: (Oepyres u3 pazaena 3.5)
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HeonpeeJeHHbIe U onpeeneHHble nHTerpaisl. HecoOcTBenHbie nHTerpangbl. Ne Ne
1-5,8,9,12,14,15;

HuddepenuunanbHoe  vcuuciaeHue  (QYHKUMA ~ HECKOJBKUX  HE3aBUCUMBIX
nepemeHHbIX Ne Ne 3-6

Yucnosele 1 pyHKIIMOHANIBHBIE psiabl. NeNe 7-9,18,19

OO6bikHOBeHHBIE TUDPepennnanbubie ypaBHeHus NeNe 9-15

Bonpocsi: npopabaThIBatOTCsl BONIPOCH! U3 paznena 3.4

OTYeTHOCTH: KOHCIIEKT JICKI[UH, 3alllUTa pPACUETHO-TpaPUUECKON padOTHI.

MeTtoa OLEHKH: 3a4eT

HUcTounukn: odszarenvusie: 1,3,4,5; nononautensHbie: 3,4 (cM. pasaen )

3.3. Ouenka caMoCTOsITEeJIbHOI padoThl cTyaeHToB 6akanaspuara (CPC)

Kontpons camoctosrensHoit padotel (KCP) — BuJ KOHTaKkTHON BHEayAMTOPHOM
pabotel oOydarmuxcss 1o oOpa3zoBarenbHoil mporpamme. KCP  ocymectsusiercs
npernojaBaTeieM Mo pesyibrataMm oT4eToB cTyneHToB. Onenka KCP BoicTaBnsiercs 1o
NATUOAIFHON CUCTEME B OTACJIBbHYIO BEIOMOCTb M YUYUTHIBACTCS MpPH aTTeCTAIlUU
CTYJIEHTOB 1O TUCLUHUILIMHE B IEPUOJ] 3a4ETHO-IK3aMEHAIIMOHHOM CECCHUH.

3.4. 3agaHus 1JIs1 CAMOCTOATEIbHOM PadoThI
Bomnpocsl, Tpedyroime caMoCTOSTENbHON MPOpadOTKU U HPUMEPBI TECTOB ISl UX
BBINIOJIHEHUS TpuBeeHbl B Tabnuue 3.1. PacuerHo-rpaduueckue u Jpyrue 3agaHus
MPUBEJICHBI B I1. 3.2.

3.5. 3apaum 5
IMEPEYEHDB ITPOBEPAEMBIX KOMITETEHIIMU:

Koa u Kox v HaumMeHOBaHME HHAMKATOPA
HAaNMEHOBaHHeE
KOMIIeTeHIIU 1

OIIK-1 Cnocob6en | OIIK-1.1 3Harh pyHAaMEHTAIBHBIC Pa3/ICiibl €CTECTBEHHO-HAYYHOTO U
MPUMECHSTh 0a30BbIC | MATEMATHYECKOTO IUKJIOB, WCIOJb3YeMbIC TIpU PEIICHUH 33Jad B
3HaHUS (YHJAaMEHTAIBHBIX | 00IACTH 3KOJIOTHU U IPUPOIOTIONH30BAHHMSI

pa3ienoB Hayk o 3emiie, HaBBIKU MPUMEHECHHUsS 0Aa30BbIX 3HAHUW (yHIaMEHTAIBHBIX Pa3eiioB
€CTeCTBEHHO-HAYYHOTO |
MaTeMaTUYEeCKOTO IIMKJIOB
OpU  pEIICHWH 3a7a4 B
obmacTu  IKOJIOTHHU U

MIPUPOJIOTIOIIL30BAHUS

OIIK-3 Cnocoben OIIK-3.3 VYMeTh NPUMEHATh HA MPAKTUKE COBPEMEHHBbIE METO[IbI
IPUMEHSATH 0a30BbIE MaTeMaTH4ecKoil 00pabOTKH pe3yabTaTOB HKOJOTHUECKUX UCCIeI0BaHUN
METO/Ibl SKOJIOIMYECKHX JUISL pelIeHus 3a7a4 Npo(ecCHOHANBHOMN NesTeIbHOCTH

HUCCIeA0BaHUN I
penieHus 3aaa4y
npodeccruoHaIbHON
JIeSITEeIbHOCTH
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IIpuMepbl TUIOBBIX pacueTHO-rpaduuecKux padoT u 06Pa3Ubl HX BHINOJHEHHS

I1o nepBomMy cemecTpy

3agaua Nel

Touxn A(L;21), B(-112), C(2L1) u D(2,-11) sasmarorcs
BEpILIMHAMU TETPAdIPa.

1. IToBepuTs, uto Touku A,B,C,D He nexaT B OJIHON IJIOCKOCTH.

2. Haiitu:

— 00BEM TeTpasipa;

— JUTMHY BBICOTBI TETPa’pa, OMYIIEHHOW 13 BepiIuHbl D ;

— paccTostHue Mexay ckpemuBatomumucs péopamu AD u BC;

— ypaBHEHHE TIJIOCKOCTH, IpoxoAasiien yepe3 Touku A, B, C.

Pemienune
Haliném koopanHaThl BEKTOPOB:

AB={-2,-11}, AC={L-10}, AD ={1-3,0}.

-2 -1 1 1 1
AB-AC-AD=|1 -1 0:1-‘:L ‘=—2¢0,
1 -3 0

cienoBareibHo, Toukd A, B,C,D He nexar B 0q4HOH INIOCKOCTH.

O0BéM TeTpanapa:

VT=EVH=E‘AB-AC-AD =_|_2|:
6 6

[Tmomaae ocHoBanus Tetpadapa ABCD:

=

i

K
szi\ABxAc\zlmod—z -1 1:1\i+j+3k\=£.
2 2 2 2
1 -1 0
y V. 1.2 211
JIIMHa KCKOMOM BBICOTHI h = —- = = :
S 3J/11 33

Pacctostnue d Mexay ckpeniuBaronmmMucs péopamu AD u BC:
BC ={3;0;,—-1}, AD={1,-3;0}.

Touka A mpunagnexut npsimoit AD, B — npsamoii BC. Torna:
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[AB-BC-AD 2 11 I LY I
d=———=mod|3 0 -1 / mod|3 O flz:EEu
[BC < AD 1 -3 0 1 -3 0

YpaBHEHUE IUIOCKOCTH, IPOXOAAIIEH YEPE3 TPU TOUKHU:
x-1 y-2 z-1
-2 -1 1 |=0=>x+y+3z-6=0.
1 -1 0

3agaya Ne2
Haiitu pemenue cucTeMbl TMHEWHBIX AIF€OpANvYeCKUX YPaBHEHUN MpU
BCEX JCHCTBUTENIbHBIX 3HAUCHUSX MapaMeTpa A
2X—Yy+2=2
X—4y+3z=1 .
—X—-3y+22=5
Pemenue

N3  pacmivpeHHOW  MaTpuilbl  CHUCTEMBI, IOCIE  yKa3aHHBIX
AJIEMEHTAPHBIX MPEOOPA30BAHUM CTPOK MOTYUUM:

2 -1 12 0 -7 512 0 -7 512
1 -4 34 |—F8>| 0 -7 54+5|—28510 0 0A-7|
-1 -3 2|5 -1 -3 2/ 5 -1 -3 2/ 5

ITo xpurepuro Kponekepa-Karemmm cucrema UMeEET pEmICHUE TOJIBKO, €CIv
A=7. Takum oOpa3zoM, eciu A # 7 —cuUCTeMa HECOBMECTHa, eciu A =7
CHUCTEMA SKBHUBAJIEHTHA CUCTEME:

y=(5z-12)/7

—(y+5z2=12
= 1-2z .
—X—-3y+2z2=5 x:—7—, zeR
Cucrema nMeeT 0ECKOHEYHOE YHCIIO PEIICHUM BU/IA:

1 z 5 12
X==———=, Yy=—z——,2€R.
7 7 7 7

3agaua Ne3
CocTaBuTh ypaBHEHHE THUIEpOONBI B KAaHOHUYECKOM cHCTEME
KOOpJIMHAT, €CIIM B HEll JUIMHA BEIIeCTBEHHOW ocu paBHa 1, a Touka (1;3)

MPUHAJJICKUT TUIIEpOoJIe.
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Pemenue
VYpaBHeHue runep0oibl B KAHOHUYECKOM CHUCTEME KOOPAUHAT:
XZ y2
22T
a~ b
1 9
13 ycnoBus MMeeM, BO-TICPBBIX, — — o7 =1, a Bo-BTOpBHIX 2a=1. OTCrona
a
1 ., 9

b*=———=3
2 1/a -1
TakuM 00pa3oM, UICKOMOE YpaBHEHUE UMEET BU/I:
2 2

RO
1/4 3 7
3agaua Ned
Beruncnuts nipenensi:
2
2) lim—=X—3__. 6) 1im 937X
x> 3—5X + 8X X=2 SIN 7 X
Pemenune
3 : 3
_ > lim| 2—-—
-3 2T Hw( x?j 1
ToX X S ——+8 Iim(2—+8j
X X x—o| X X
Tak kax Iim%:IimE:O.
X—)OOX X—)OOX
6) lim thﬁX, clenaeM 3aMeHy IMepeMeHHo X=t+2. OueBuiHO,

x>2 SiN X
X — 2 paBHocuibHO t — 0. Kpome Toro,
tg37x =937z (t + 2) =tg(37t + 677) =tg3rt u
sinzx =sinz(t+2) =sin(zt + 27) =sinxt.
Ho usBecTHO, 4TO Sinzt ~ zt, tg37t ~ 37t, t — 0, mosTomy

lim 937X _ 10978 _ iy 7L _ 5.
x>2gInzgX tosinzt 0 7t
3agaua Ne5

Haiitu mponsBogHbIC CIeayOmux ¢ yHKIIAMA

si

a) y=3  *:6) y=Igsin(2x? +1).
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Pemienue

arcsin = 1
a)Iny=In3 *=arcsin—-In3, 510 TOXIECTBEHHOE pPABEHCTBO B
X

oonactu onpenenennu Gpynkuun Y(X). Ilosromy, nuddeperumpys ode yactu
PaBEHCTBA, C YYETOM, UTO Y — (DYHKIUSI IEPEMEHHON X HMEEM

1,__In3 (Ej yi—y_n3 (_ij__sarcsmi In3
y 1 \x)’ 1 X XNX2 -1

1-; -

! !

(sin(2x* +1)) =

6) y'=(Insin(2x* +1)) = ST

_ cos(2x* +1)
sin(2x” +1)

!

(2x2 +1) = 4xctg(2x° +1).

3agaua Ne6
Jns cnenyromux (QYHKIMM TPOBECTH HX TIOJIHBIE HUCCIETOBAHUS
cpeacTtBamu auddepeHInaaIbHOr0 UCYUCIEHUS M TOCTPOUTh UX TpadrKu

_(x=4) e
a) y= (1) ;0) y=3(x-1)(x—4).
Pemenue
C(x=4)° , (x—4) , 150 (x—4)
a)y= (x+1)%" Y= (x +1)° (x+1D), y"= (x +1)*

1. O6nacte onpenenenns Gynkiun D(Y) = (—o0;—1) U (—1;+00).
2. Y=0<x=4;x=-11. Tlpu >TOM 3HaK IPOMU3BOJHON B JIEBOM

OKPECTHOCTH TOYKH X =—11 MOJOKUTENbHBIN, @ B OKPECTHOCTH NPaBOU —

oTpuuarenbHbii. CiemoBaTenbHo, X =—11 — Touka JOKaJIBbHOrO MaKCHMyMa

u y(-11) = —1?’75. B Touke X =4 skcTpeMyMa HeT.

ITpomesxyTtok Bospactanus: (—oo;—11) U (=1;+0), T.x. Y'(X)>0.
ITpomexytok yossanus: (—11;,-1), t.x. y'(x) <0,

3. V'=0<=x=4. Tlpu srom Y'<0 npu x<4 u y'>0, ecmu x> 4.
CrnenoBartenbHo, X =4 — Touka neperuda rpaduka pyakuun. Ha npomexyTke
(—00;—1) U(-1;4) — dpyHKIMS BBITYKIA BBEPX.

Ha npomexytke (4;+00) — QyHKIMA BBITYKJIA BHU3,

4. ACUMIITOTHI
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. (x—4)°
lim > = —00 = X = —1 — BepTUKanbHas aCUMITOTA.
x>-1(X+1)
y(x) = (x —4)° x —12x* + 48X — 64 x-—144——2§§§1§9—,
(x+1)° X +2x+1 X“+2x+1
lim(y(x) - (x~14)) = lim fox=0

x>0 X4+ 2X+1
Y(X)=X—-14 — maknonnas acuMnrora mpu X —>oco. Ipaduk (yHKIUM

M300paKeH Ha pUCYHKE 1.

! WY

|
[N

|
[HEN
Ll

D e e e e e e e e

A(-11;-135/4) — nokaabHBIH MaAKCUMYM

B(4;0) — Touka neperuba
Pucynok 1

0) y= %/(X —1)(x —4)2 = (X _1)1/3(X _4)2/3.
1. O6nacts onpeenenns X € (—oo;+00).
X2 , -2

y =
\/(x DA(x—4) ~ Y(x=1)°(x—4)"

2.
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V=0=Xx=2,y'=0w0<X=4. B touke Xx=1 Y’ He cymecTByeT, Touka
A(2; Q/Z) — nokaneHeli MakcumyM; Touka B(4;0) — noxansHbI MEHEMYM.
ITpomexyTok BospacTanus: (—o0;2) U (4;+0), T.x. Y'(X)>0.
[pomexyrok yoesanus: (2;4), T.k. y'(x) <0.

AY

Pucynox 2
3. ¥V'#0, y">0,ecmm x>1u y' <0, ecim x <1.
Touka C(L0) —Touka mepernba ¢ BepTUKaNIbHON KacaTelbHOM K rpaduky
(GYHKIIMU B 3TOM TOUKE.
Ha npomexytke (—00;1) — pynknus Beimykna BHU3, Ha npomexytke (1;+00) —

(GyHKIIMS BBITYKJIa BBEPX.

4, Iimmzl

X—>00 X

lim(y(x)—x) = Iim{x-i/(l—ij(l—ﬂj — XJ =lim x-(§/1—2+2—§—2 —1}=
X—>00 X—>00 X X X—>0 X X X

x(1—9+24—16—1j

2 3
i X X X -9
=lim —_2__3.

X—>0 2 3
§/(1—9+221—1§j +§/(1—9+221—1§j+1
X X X X X X

Y = X—3 — maknonHas acumnrora. ['paduk GyHKIUM H300pakeH Ha PUCYHKE
2.
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ITo BTOPpOMY CcemecTpy

3amaua Nel
HccnenoBaTh Ha SKCTPEMYM CIICYIONTYIO (DYHKIIMIO JIBYX MEPEMEHHBIX

u(x,y)=x>—xy +2y* —5x +6y.

Pemrenne
Haiiném cranmonapusie Touku Gpynxmun U(X, Y):
Z_u =0 x—y-5-0
] o ymo= —x=2,y=—1.
M _o [x+4y+6=0
Oy
[IpoBEpUM BEINOJIHEHHE JOCTATOUHBIX YCIOBMIA:
2 2 2
TV y=, 9 - 0V _y
ox oxoy oy

-1 4
CumbBectpa monydaem A, =2>0, A=2-4-1=7>0 B Touke (2;-1)
JTOCTHUTAETCS CTPOTUH JIOKAIBHBI MUHUMYM:

ui2,-1)=4+2+2-10-6=-8.

2 -1
( J—ManHLIa kBagpatuuHoil gopmbl  d°u(2;-1). Ilo xpureputo

3amaya Ne2
Haiitu sxcTpeMymbl PyHKIIUU
F(X,y)=x+5y

IIPU YCIIOBUU

x2+2xy+3y2:%

Pemienue
[TocTtpoum ¢pynkuuto Jlarpanxka

L(X,y,A) = X+5y+ A(x* +2xy +3y* —1/4).
Haiiném crarmmonapusie Touku pynkimu Jlarpanxa:
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L =0 2AX+24y+1=0 y=-1/4
L, =0 2Ax+61y+5=0 =.x=1/22 ,AP=9,1=43.
L,=0 [x*+2xy+3y*=1/4 |1 2 3 _1
47* 24° A 4

CranyoHapHbIe TOYKU: (%;—%;3) u (—%;%;—3). [IpoBeprM BBINIOJIHEHUE

J0CTATOYHBIX YCJIOBI/Iﬁ CymiecCTBOBaHUA OJOKCTpEMyMa B CTAallHOHAPHBIX
TOUKAXx.
L, =24; L0, =64; L), =24,
d’L = 22dx* + 4Adxdy + 6Ady* = 21(dx* + 2dxdy + 3dy?).
Kpowme Toro, muddepeHnupys ypaBHSHHE CBSI3U, UMEEM:
X+Y

X+ 3y

dx .

2Xdx +2ydx +2xdy + 6ydy =0, orcrona dy = —

C yuérom 10l cBsizu Mexay dY u dx momyunm

d2L = 2/1(1— 2x+y) 3+ y)z]dxz,
(x+3y) (x+3y)

B TOUKE (E;—E;BJ d?L =6(1—g+i]dx2 =%dx2 >0, ciexoBaTeIbHO B
6 3 5 25 25

1.1 .
TOYKE (g;—g JOCTUTAETCS YCIOBHBI MUHUMYM.

B Touke (—E;l;—i%j d?L = —6(1—g Jrijdx2 = _—96dX2 <0, B TOuke
6 3 5 25 25
&3 “
5’3 JOCTUTACTCS YCIOBHBIM MaKCUMYM.
3agaua Ne3

Beruncnute uHTErpasl, moib3ysack Gopmynoit Herotona-JleliOHuia
1
2X+95 X—2
a) _[ - > dx.
0\/X +06Xx+10 X(X +6X+10)

Ve 2
dx; 6) j(x—2)sin3xdx; B) j
2 1

Pemenne
a)j 2X+5 dxzjd(x2+6x+10)dx_j dx _
X2 +6Xx+10 > X% +6x+10 * X2 +6X+10
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~ 2% [t (7o) -

oA (X+3)7 +1

_In(x+\/x2+6x+10) :2(\/177—\/170)—In1t/1%77.

T

0) T(x—Z)siandx = —ET(X—Z)d(COS3X) = —E(X—Z) -COS3X| +

2

Tog=2

+= Icos3xdx———(7z 2)c0337z+% %sme :T—ésm6

2

Paznoxum palMOHAIIEHYIO byHKIIHIO

2
B) [ dx
1x(x +6x+10)
X—2
X(x* +6X +10)
X—2 _A Bx+C  (A+ B)x® +(6A+C)x+1OA

X(X2+6x+10) X x*+6x+10 X(x* +6x +10)

CpaBHuBast K03 (UIMEHTHI TTPU OJJMHAKOBBIX CTEMEHAX X B MPaBOMl U JEBOM
YacTsAX paBEHCTBA, UMEEM:

Ha CyMMY NPOCTEUIINX JPOOEH:

A+B=0 B=1/5
6A+C=1=C=1+6/5=11/5.
10A=-2 A=-1/5
£ x=2 1%8dx 1F x+11 1
I - dX=—=|—+=|-— dx=—=In|x|| +
' X(X° +6x+10) 5¢ X 57 (X" +6x+10) 5 .
2 2
ij 22X+6 x+10 : o :—In2+iln(x2+6x+10)‘2+
10 X +6x+10 101x +6x+10 5 10 !
+—j—2 =—In—2+iln§+§arctg(x+3)|2=
5J(x+3)°+1 5 10 17 5 :
13
:—In—+ arctgb—arctg4
10 34 ( J 94).
3agaua Ned

Breruncinuth momanab, 3aKIIOYCHHYIO MCXKAY JIMHUAMU

y:m, yZX—3I/I x=1.
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Pemenue
Haiiném Touky mnepeceueHus rpadukoB ¢GyHKIMA Yy=+/X-1 u

7+J§

y =X—3 (pucynok 3). U3 paBenctBa VX —1=X—3 umeeM X, = > =5,

Torpa miomaab GUrypsl paBHa:
5 5 5
S = [(Vx=1-(x=3))dx= [Vx~1dx~[ (x-3)d(x~3) =
1 1 1

5

5 Y
—E(X—l)S/2 _(x=3)° :E KB. €]I.
3 L 2 |, 3
/J
41 y=x-3
y= x—1] E
of 1 X

v

\\t
=

/x:l

3agauga Ne5
Hawntu nmny nyru kpuBou

yzﬁ(ﬁ”—iﬁ”)lsx£8.
2 5

Pemenue
JnvHa nyru KpUBOM B JIEKAPTOBOM CHUCTEME KOOPAMHAT BBIUYHCISETCS II0

dbopmye:
L= [y1+(y;)?dx.
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y,:§ }X—z/s_}_§xz/3 :l 1 _ y23
2\ 3 5 3 2\ x*"® ’
1( 1 ‘1 1Y
1+(yl)2:1+Z(W_X2/3 :Z(X2/3+X2/3j ,

| = EJ'(XZIS n X_ZIS)dX :l §X5/3 4 3xY3
2 2\5

1

1

3agaua Ne6
HccnenoBars psaa Ha CXOAUMOCTD

i\/Zn+3—\/2n—1
™ n+1 '
Pemenue

(\/Zn +3-/2n —1)(J2n +3+\/2n—1) )
(n+1)(vV2n+3++2n-1) -
2n+3-2n+1 4

a =

n

= - >O, ne N .
(n +1)(\/2n+3+\/2n—1) (n +1)(\/2n+3+\/2n—1)
Ilycts b, = —, Torga:
n
p . (n +1)(\/2n+3+\/2n+1) 1
lim—=1lim s = #0,
Nn—o an n—o 4n \/E

= 1
TaK Kak psA ZW — CXOOUTCS, TO IO NPU3HAKY CPABHEHHUS CXOIOUTCS M
n

n=1
VCXOJIHBIN P/,
3amaua Ne7
Halitu mHTEpBaN CXOAMMOCTH CTEIIEHHOTO PsAa U UCCIEA0BATh €ro Ha
CXOJIUMOCTh HAa KOHIIAX 3TOr0 MHTEPBaIa

i(—l)”m
1 Vn®+3n

Pemenue

(x+2)".
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33.(1)I/IKCI/IpyeM X0 n paCCMOTpHM I1II/ICJ'IOBOI\/'I pSII[ Zan ) rac
n=1

(-D)"vn+1 ;
- (X,+2)". Tlo mnpusnaky JlamamGepa psax abGCOIIOTHO
n°+3n
a
cxoaures, ecmu lim|—L <1, tak kak
n—o0 an

m\/ (N+2)(n*+3n)
(n+1)*+3(n+1)(n+1)

TO, €CIH |X, +2|<1, T.e. X € (=3;—1), To psix cxoauTcs aGCOMFOTHO.
C npyroit CTOPOHEI, eCIH |X, +2|>1, To

a .
lim |2 =[x, + 2| > 1,
n—oo an
clefoBaTeNbHo, pan pacxoautea, ecimm X ¢[—3,—1]. Mccnenyem cmyuaii,
a.
korga lim—=|=1, r.e. x,=-3 wm X, =—1.
n—oo an
Paccmotpum psan npu X, = —3.
Z( 1" \/n+ (-1) Z n+1
1 n%+3n n*+3n’
CpPaBHUM 3TOT P C PAIOM Z— Tak kak
n+1 n% + 3n
n%\/_ '+ 3n n%w\/ n’+n
pan Z— — PacxoJIUTCs, TO PACXOJIUTCS U PACCMATPUBAEMBIH Pl

IIpu X, = —1 nmeem

n+1 .
Z( 1)" — 3HAKOYEPEAYIOIIUICS PS/I.

) n?+3n
i n+1
Tak kak lim ﬁ =0 u cTpemsieHHE K HYJIIO MOHOTOHHOE, 3TO CJIEIyeT
n—>» \ N° 43N

13 TOr0, YTO
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! 2
(Lot g g
X“ + 3X (x“+3x)

TO MO npu3HaKy JIeMOHUIA P CXOTUTCH.

OKOHYaTENBHO, 00J1acTh CXOAUMOCTH UCXOAHOIO  psla —
nomynnTepsan (—3;—1].

3agauya Ne§

Pa3noxuTh B CTENEHHOM Psifl B OKPECTHOCTH TOUKH X = 0, QyHKIIHIO

_ X+8
X —5X—6
Pemrenue

[IpencraBum parmoHaabHOE BBIpOKEHHUE, 3aaroriee (YHKIUIO B BUJC
CYMMBI TTPOCTEUIITNX APOOCH:
x+8 A N B (A+B)x-6A+B
X>-5Xx—6 X+1 Xx-—6 x> —5X—6

A=-1
X+8=(A+ B)x—6A+B:>{B_2 ,

-1
y= 2 1 2 1 :_;(1_§j 1+ x)*
X-6 x+1 6(1-x/6) 1+x 3 6

Bocmoip30BaBIIMCH CTaHAAPTHBIM Pa3ioKeHuEM (PYHKIIUN
ala-1)..(a—n+1)

A+ x)“ =iC2X” ,Tne C = - x| <1.
n=0 -
ITomygaewm:
1 0 XI’I 0 0
=—=>» ——>» (-1)° -1)" X", 1.
PO (3 AR jx <
3agauya Ne9

Haiitu obmiee pemienne nuddepeHnnaibHOr0 ypaBHEHUS:
ydy = /2X° + y?dx.
Pemienue
JlaHHOE ypaBHEHME SBJISETCS ONHOPOAHBIM. HeoO0xomumo mpousBecTu
sameny Y(X)=2z(X)X, rme z(X) —nHoBas ¢yHkumsa. B cuiy 3aMeHbl
dy=zdx+Xxdz. TloxcraBnsgs B  ypaBHeHHE, IOJIy4HM  ypaBHEHHE
OTHOCHTENLHO Heu3BecTHOM pynkumu Z(X):
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ZX(zdX + xdz) = 2X* + X*2%dX <> z2dx + 2xdz = V2 + 22dX <> <

— 2+ 7%)dx =—2zxdz — ypaBHEeHHE C Pa3IEIAIOIIIMUCS IEPEMEHHBIMH.
d_x:_ zdz In|x|:—j zdz
X 7 -\N2+7° & 2" —~N2+7°
2 #\2+7° z#+2

[ToacTaHOBKOI B ypaBHEHUE YOEXKAAEMCs, UTO PYHKIUH Z = +/2 — peleHus
YPaBHEHMUSL.

J' zdz :EJ' d(z%) :lj. dt
—\2+7° 2+ 2° 2+t

+C,CeR

J 2udu d(u —u-2) 1I du
u>—2- uuﬂ T2d T tu—2 2lvtuo
=—In‘u —u- 2‘+ _[ du =—In‘u —u- 2‘—1In u+ll
27 (u+)(u-2) 2 6 |u-2|
:—In‘u —u- 2\+—|n“ 2l1c,C eR.
2 u+1
HOI[CTEIBJ'IHH B BBIPAKCHUC IJISI PCIHICHUSA UMCEM!
In|x|+—|n‘u —u-— 2‘+—In =C, < Inx®|(u? —u— 2)3u 2—C1,
u+1 1

Inx°(u+1)°(u-2)*=C, =
= x°(u+1?*@u-2)*=C,C>0.
BosBparasick K HCXOIHBIM ITIEPEMEHHBIM U YYUTBIBAsI BCE PEUICHUS, TIOIYIUM
oOl1ee perieHne ypaBHEHUS:

(\/ZXZ +y° 4 x)2 (\/ZXZ +y? —2x)4 =C
y = +/2x |

3amaua Nel(
Haittn pelnieHue mudepeHImaIbLHOTO ypaBHEHU,
yI0BJIETBOPSAIOINIEr0 HauansHoMy yenosuio Y(1) =1:
Xy’ +3y = x%y°.
Pemienue

3anuiueM ypaBHCHUE B IPUBEAEHHOM BUJIE:
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’ 3 3
y'+—Yy =Xy~ — ypaBHEeHuE bepHyum.
X
2 y’ yl !
3amena — =7=1'=—— =-—>=——. [logenum ypaBHeHue Ha Y° u
y y y 2
WCIOJIb3YEM 3AMECHY:
y' 3 4 , 6
St—=Xo-——+—-I=X=7'-—7=-2X,.
y© Xy 2 X X
[TomyyeHHOE ypaBHEHHE JIMHEWHOE YpPAaBHEHUE IEPBOro mopsjaka. Pemmm
6 dz dx
OJIHOpOAHOE ypaBHeHUe 2'——2=0, —=6—=12= Cx°. O6mee pelieHue
X Z X

HaiiIéM METOJOM Bapualuu Tpou3BosibHONM mnoctosiHHoW C . Ilomaras,
C =C(x) umem obwee pemenne B Buge z=C(X)x°, rne C(X) nemssectnas
dbyukius. [loacTaiss B HEOJHOPOAHOE YpaBHEHHUE, TOTYyUHUM:

Cx® +6Cx° —B6Cx°> = —2X < CX°® =-2x, C(x) =—2jd—§=2—14+c1, C,eR.
X X
Otcrona o0riee pelieHne JMHEMHOTO YpaBHEHUS:
2
z="—+Cx".
2
1

BosBpamasce K UCXONHOM IEPEMEHHOU, UMEEM: Y = — o0111€€

2
‘/)(2+C1x6

pCICHHUC NUCXOAHOI'O YPABHCHUA. HO,Z[CT&BHHH Ha4daJIbHOC YCJIIOBHUC, HAXOAUM

1 J2

C, = > Torga Yy = ——— — PEIICHHE 3a/[a4H.

3agaua Nell
Pemuts 3apauy Komm:

yy'+y?+yy? =0, y(0)=1,y'(0)=1.

Pemenue
YpaBHEHUE HE 3aBUCHUT OT MEPEMEHHOM X . [103TOMY MOKHO MOHU3UTH

nopsiok ypasHenus 3amenoit Y'(X) = p(y(x)), torna y" = p'p. Ipu stom u3
HayaJIbHBIX ycJIoBHii cinenyert, uto P(1) =1.
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’ 2 3 _
yp'p+p°+yp =0,
T.K. p = 0 HC ABJEICTCA PCIICHUCM 3aa4U KOIHI/I, TO IIOJIYYCHHOC YPAaBHCHHC
9KBUBAJICHTHO YPABHCHUIO!

p'+ P__ p’? — ypaBuenue Bepryim.
. , 1
3aMeHa Z=— MPHUBOIUT K JUHCHHOMY ypaBHeHuWto Z ——Z =1, pemras ero,
y
1
nonydaem Z=Cy+Yy In Y mm P=——. TIloacTraBnssg HayaabHOE
Cy+ylny

ycnosue P(1) =1, monyunm C =1. Bo3ppamasch K HMCXOAHOM (QyHKIHH,
MMEEM:

dy 1

dx Y(1+|n y) Hm (y y y) y , IIOJIy4aem
¥ + yiny v =x+C,.
2 2 4 1

1 1
[loncrasiiss Ha4aIbHOE YCIIOBHE, MTOJIYYUM i 0+C,=C, = r

Pemenue 3amaun Komm 3a1aércs BeIpakeHUEM:
y>(Iny? +1) =4x+1.

3apauya Nel?2

Havitu ob1iee JIEVUCTBUTEIIBLHOE peleHue OJHOPOJHOTO
mudpepeHIuanbHOr0 ypaBHEHUS:

y"+4y'=0.
Pemienue

D10 oaHOpOAHOE JIMHEHHOE nuddepeHIInanbHOe YpaBHEHUE TPETHErO
nopsiika ¢ TOCTOSAHHBIMH Kod(duiumentamu. s HaXOXKIeHUS OOIIEro
penieHus Hal1éM KOpHU XapaKTEePUCTUUECKOTO ypaBHEHUS:
A*+42=0,4 =0, 4,, =+2i. Torna obuiee AelcTBUTEILHOE PEIIEHHE UMEET

BHI: y =C.e” +C, Re(e”™) +C, Im(e*™), T.K. Re(e”™) =cos2x,
Im(e**) =sin2x, To obmee MAeHCTBUTENHLHOE pENIEHHE WMEET B
y=C,+C,cos2x +C,sin2x.
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Kpurtepuu ouenku

OuneHka «OTJIMYHO» BBICTABJIACTCH CTYACHTY, €CJM IIpaKTHYeCKas 3ajaya
pelieHa  IMOJHOCTBIO € COOTBETCTBYIOIIMMM  MAaT€MATHYECKHM  BBIKJIAJKAMHU,
00OCHBaHUSMH UJIM YCTHBIMHU OTBETaM Ha BO3ZHUKILIUE y MPENOIaBaTelIsl BOIPOCHI.

OuneHka «XOpoiio» - BBICTABJISETCH CTYACHTY, €CJIM IpakTH4YecKas 3ajada
pelIeHa MOJIHOCThIO 0€3 MOAPOOHBIX BBIKJIAJIOK.

OueHka «yA0BJIETBOPHUTENbHO» BbICTABJISECTCH CTYACHTY, €CJH MPAKTHYECKas
3a/1a4a penieHa He MOJTHOCTHIO.

Ouenka  «HEyJAOBJICTBOPUTEJIBHO»  BBICTABJISAETCH  CTYAEHTY,  €CJH
MIpaKkTUYECKas 3a7aya HE pellcHa.

OneHKa BBICTaBIISIETCS B )KyPHAJIE MOCEIIAEMOCTH CTYIEHTOB.

3.6. TecToBbIe 3a1aHUA 1JI51 CAMOKOHTPOJISI

Ilenvio mecmuposanus SBISETCS 3aKperUieHUE, YrayOJEeHUE U CUCTEMATU3ALIMS
3HAaHUW CTYJEHTOB, MOJYYCHHBIX Ha JIEKIUSAX U B MPOIECCE CaMOCTOSITEILHON PabOTHI;
POBEJICHNE TECTUPOBAHUS IMO3BOJSET YCKOPUTh KOHTPOJbh 32 YCBOCHHEM 3HAHUU U
00BEKTUBU3UPOBATH MPOLEAYPY OLIEHKH 3HAHUN CTY/ICHTA.

IIEPEYEHG [TPOBEPSIEMbIX KOMITETEHIIMIMI:

Koa u Kox v HaumMeHOBaHME HHAMKATOPA
HAaNMeHOBaHHeE
KOMIIeTeHIIU I

OIIK-1 Cnocob6en | OIIK-1.1 3Harh hyHAaAMEHTAIBHBIC PA3/ICiibl €CTECTBEHHO-HAYYHOTO U
MPUMECHSTh 0a30BbIC | MATEMATHYECKOTO IUKJIOB, HCIOJIb3YeMble TIpU PEIICHUH 33Jad B
3HaHUS (YHJAaMEHTAIBHBIX | 00TACTH 3KOJIOTHU M MIPUPOIOTIONH30BAHHSI

pasnenoB Hayk O 3emiie,| HaBBIKM MPUMEHEHHUs 0a30BBIX 3HAHUH (PyHIaMEHTaIbHBIX Pa3JieioB
€CTeCTBEHHO-HAYYHOTO |
MaTeMaTUYEeCKOTO IIMKJIOB
OpU  pEIICHWH 3a7a4 B
o0lacTd  JKOJOTHMH |

IIPUPOJIOTIONIB30BAHUS

OIIK-3 Cnocoben OIIK-3.3 VYMeTh NPUMEHATh HA MPAKTUKE COBPEMEHHBbIE METO[IbI
IIPUMEHSATH 0a30BbIE MaTeMaTH4ecKoil 00pabOTKH pe3yabTaTOB SKOJOTHUECKUX UCCIIEOBAHUM
METO/Ibl SKOJIOIMYECKHX JUISL pelIeHns 3a1a4 Npo(ecCHOHANBHOM IeaTeNbHOCTH

HUCCIeA0BaHUN I
peuieHus 3aaa4y
npodeccruoHaIbHON
JIeSITEeIbHOCTH
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Ilpumepnsvie mecmoeswie 3a0aHus KOHMPOAA 3HAHUIL CHLYOEHM 08 NPUBEOCHDL 8
maoauye 3.1.

Kpurtepuu ouenku

JlaHHOE TECTHpPOBAaHHWE CTABUT LEIbK) OLIEHUTh YPOBEHb OCBOCHHUS CTYACHTAMU
W3YYEHHOTO pasjena JUCUUIUIMHBI KakK IPOMEXKYTOYHOE TECTUPOBAHUE, YPOBEHD
OCBOCHHMsI Marepuaja B LEJIOM II0 JUCUUIUIMHE, a TaKXe 3HAaHUW WU yMEHUH,
MPENYCMOTPEHHBIX KOMIIETCHIUAMHU.

TectupoBanue MOXHO TPOBOAUTH MJiA CTYACHTOB Bcex (opMm oOydeHus B
nucbMEeHHOM (opMe Ha OyMakHBIX HOCHUTENAX B TedeHue 20 MHUHYT WIH C
UCIIOJIb30BAHMEM COOTBETCTBYIOIIMX MPOTpaMM MOCHE Kaxaoro paszgena. Kaxiapii
CTYJICHT TOJIy4aeT OJIaHK C TECTOBBIMU MaTepHallaMH, B KaXJAOM IO 5 TECTOBBIX 3aJaHUN
U TNHCbMEHHO TOTOBUT OTBETHl HA IIOCTABJICHHBIC 3aJaHUs IIyTEM ITOJYECPKUBAHUS
BBIOPAHHOTO OTBETA.

I[To wucreyenun 20 MUHYT MpenoaaBarelib AHAIU3UPYET U  OICHUBAET
BBITIOJIHEHHBIE CTYJICHTAMH 3aJaHMS. B menoM mno JIHCUMIUIMHE TECTUPOBAHUE
MPOBOAUTCS 2 Yaca Mo BCEM BOMPOCAM TECTOBBIX 3aJaHUM.

[Io pe3ynbpraTam TECTUPOBAHUS MPENOAABATEIIEM B JKypHaje ydeTa 3aHsATHI
KaXXJOMY CTYJICHTY BBICTABIISCTCA OLIEHKA «3a4YTCHO» WJIA «HE3AUYTCHOY.

3.7. 3apanus 1Ji NOATOTOBKH K 3aHATUSIM CEMHUHAPCKOT0/MPaAKTHYECKOT0
THIIA JJIA CTYJAE€HTOB 04HOi (opMBbI 00yUeHHs 10 MaTeMAaTHKe

ITo nepBomMy cemecTpy

Iean u 3aga4m: M3y4UTh OCHOBHBIC TMOHATHS M TEOPEMBl JUHEWHOM anreOpnl U

AHUIUTUYECKON TEOMETPHUH, DJIEMEHTBhl JUCKPETHOM MAaTEMaTHKU M MaTeMaTHYECKOU
JIOTUKH, BBEIACHHWE B MaTeMaTUYeCKUW aHanu3, aud@epeHIranbHoe HNCUYUCICHUE
(GYHKIIUN OTHOTO HE3aBUCUMOTO TIEPEMEHHOTO.
OcBOUTH OCHOBHBIE NPHEMBI U METOABl PEIICHUS TUIOBBIX 3aAad. M3y4yuTb OCHOBBI
COCTaBJICHUSI MAaTEMAaTUUYECKUX MOJEIIEH 3a/1a4 MPUKJIAJHOTO XapaKTePa, a TAKKE OCHOBBI
COCTaBIICHUS alTOpUTMa peIIeHUus MpodecCHOHAIBHO-OPUCHTHPOBAHHBIX 3a1ad U
YMEHHIO aHAJIM3UPOBATh PE3YJIBTAT UX PEIICHHUS.

Henau u 3agauun 3ausaTuii ¢ npumeHenneM UAM: ¢dopmupoBanue y cTyneHta
YMEHUN U MPAKTUYECKUX HABBIKOB: YMEHUE (POPMYIHUPOBATH MBICIIH, BBISBICHHE TOYEK
3peHHUs CTYACHTOB MPU BHIOOPE MATEMATHYECKOW (POPMYIHMPOBKH 3a7a4l M METOJIOB €€
pELICHUS U aHaIu3a.

Mo3zzoeo0it wumypm:

Llens — dopMupoBaHUE Yy CTyACHTAa YMEHHUW M MPAKTUYECKUX HABBIKOB: YMCHHUE
dbopMynHpOBaTH MBICTH, BBISIBIIGHHE TOYEK 3PEHHSI CTYICHTOB TpU  BBIOOpE
MarteMaTu4ecKoi (OpMyITUPOBKHU 3a7a4l U METO/IOB €€ PEIICHHUS.

Huckyccus:
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[lens — pa3BuUTHE JOTMYECKOTO MBIIUICHUS MpPU aHAIW3€ PEIICHUS U OIICHKE
pe3yAabTaTOB NMPO(HECCHOHAIIBHO OPUEHTUPOBAHHBIX MPAKTUUYECKUX 3a/1ad.

3amanus: pacuetHo-rpaduueckue padbotsl nmpuBeneHbl BNe Nel-15 (uctounuku 1-
3), IOTMOJIHUTENIbHBIC 3aJJaHUs PUBEACHBI B ITyHKTE 5.

HUcrounukmu: obs3arenpubie: 1-3,4,5; nonoaHuTeababic: 1-7.

ITo BTOpPOMY cemecTpy

Ieam w 3aga4yM: U3yYUTh OCHOBHBIE TIOHATHS W TEOPEMBI 110 TEMaM:
HEONpeJeJIeHHble U  ONpeleleHHble HHTerpayibl. HecoOcTBeHHBbIE  MHTETpasbl.
HuddepenumanbHoe ucyUCIeHHEe (DYHKIIMI HECKOJbKUX HE3aBUCUMBIX NEPEMEHHBIX.
YucnoBble 1 PyHKIIMOHANIBbHBIE Psiibl. OOBIKHOBEHHBIE TU(DPEepeHIIMabHbIE YPABHEHHUS.

OcCBOUTH OCHOBHBIE IPUEMBI U METO/IBI PEIICHUS TUMOBBIX 3a7a4. M3y4ynuTh OCHOBBI
COCTaBJIEHUSI MAaTEMATUUECKUX MOJIENIEN 3a]1a4 IPUKIIAJHOTO XapaKTePa, a TAKKE OCHOBBI
COCTaBJICHUS aJrOpUTMa pELIeHUs MNpoPecCUuOHAIbHO-OPUEHTUPOBAHHBIX 3aJady U
YMEHUIO aHAJIU3UPOBATH PE3YNIbTAT UX PELICHMUS.

Henu u 3agauun 3ausaTuii ¢ npumeHenuem MAM: ¢dopmupoBanue y cryneHra
YMEHHUI U MPAKTUYECKUX HABBIKOB: yMEHUE (POPMYIUPOBATH MBICIIH, BBISBICHHE TOYEK
3peHHUsl CTYACHTOB MpU BHIOOPE MATEeMaTH4ECKOW (POPMYIHMPOBKH 3aJa4l U METOJIOB €€
pelIeHNs U aHaJIN3a.

Mos3zoeoit wumypm:

Lens — dopMupoBaHue y CTyA€HTa YMEHUW M MPAKTUYECKUX HABBIKOB: YMEHHE
(dbopMynHpoBaTh MBICTH, BBISIBJIEHHE TOYEK 3pEHHs] CTYIEHTOB TMpU  BBIOOpE
MaTeMaTU4YECKON GOPMYIHPOBKH 337241 U METO/IOB €€ PEIICHHUS.

Huckyccua:

Lenp — pa3BUTHE JOTMYECKOTO MBIIUIEHUS MPU AHAIW3€ PELICHUS U OIIEHKE
PE3yNbTaTOB MPOPECCUOHAIBHO OPUEHTUPOBAHHBIX MPAKTUUECKHUX 3a/1a4.

3aganus: pacuetHo-rpaduueckue padbotTsl npuBeneHbl BNe Nel-15 (uctounuku 1-
3), IONOJIHUTEIbHBIC 3aJaHUs IPUBEACHBI B ITyHKTE 5.

Hcrounnkn: obs3arensuele: 1-3,4,5; nononuureabubie: 1-9.

3.8 Meroauyeckne MaTepHaJibl, ONpeleJAONIAe NPOUeAYPbl OLEHUBAHUS
3HAHMH, YMEHUI, HABBIKOB WU (MJIM) ONbITA EATEJbHOCTH, XapaKTepHU3yKlIue
3Tanbl GOPMHUPOBAHMSA KOMIIETEHIIM I

Onenka 3HAaHWIA, YMEHHH, HABBIKOB, XapaKTepH3yiomias J3Tamnbl (HOPMHpPOBAHUS
KOMIIETEHIIUA M0 JucHMIUIMHE «MaTtemaTuka» TpoBOAUTCS B (GOpMe TEKyIIew,
pyOeXKHOM 1 UTOTOBOM(ITPOMEKYTOUHOMN ) aTTECTAIIHH.

KoHTpons Tekymieir ycmeBaeMOCTH OOydYaloImMUXCs — TEKymas aTTecTalus —
MIPOBOJIMTCS. B XOJI€ CEMECTPa C LEJbIO OMpPEEICHUS YPOBHS YCBOEHHS O0y4arOIUMUCS
3HaHWHA, (POPMUPOBAHUS y HUX YMEHHUW W HABBIKOB, CBOEBPEMEHHOTO BBISBICHUS
MpenojaBaTeIeM HEJAOCTATKOB B MOATOTOBKE CTYACHTOB M MPUHATHS HEOOXOIUMBIX
Mep MO €€ KOPPEKTUPOBKE; COBEPIICHCTBOBAHUIO METOAUKH OOYUEHHS; OpraHU3allUu
y4eOHOM pabOThl U OKa3aHUsI 00YUYaAIOIIUMCS UHIUBUAYaTbHOU MTOMOIIH.
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K KOHTpomI0 TeKyliel ycCneBaeMOCTH OTHOCATCS INPOBEpKa 3HAHWM, YMEHHU U
HABBIKOB 00YyYaroInXxcs:

= Ha 3aHATUAX(OIPOC, TECTUPOBAHHUE);

* [10 pe3yJbTaTaM HAllMCAHUsI CAMOCTOSITENIbHBIX padoT;

* 10 pe3yJIbTaTaM HallMCaHUsI TECTUPOBAHUS;

® [10 pe3yJIbTaTaM BBIIIOJIHEHUS KOJJIOKBUYMOB;

® 10 pe3yJbTaTaM IPOBEPKHU KauyeCTBa KOHCIIEKTOB JIEKIIUI U UHBIX MATEPHUAJIOB;

Kontpons 32 BBIIOJIHEHHEM CTYAEHTaMU KaXXJOoro Buaa pabOT MOXKET
OCYIIECTBIISITHCS. TTO3TANHO U CIYKUT OCHOBAHHUEM JIJIsl IPEIBAPUTENBHON U pyOeKHOMN
aTTEeCTAlMHU 110 IUCUHUIUIMHE.

PybGexxnast arrectanus oOy4alolmMXcsi MPOBOAMUTCS IMpernojaBaTelieM B ILEAX
IIOJBE/ICHUS IPOMEKYTOUHBIX HMTOIOB TEKYIIEH YCIEBAEMOCTH CTYJIECHTOB, aHAJIN3a

COCTOSTHUSA yaeOHOH paboTHI, BBISIBJIEHUSA HEYCIICBAIOIIUX, JINKBUIALINU
3a10KEHHOCTEMN.

K pyOexxHOMY KOHTPOJIIO OTHOCITCS TpOBEpKa 3HAHWH, YMCHUH W HaBBIKOB
oOydJaromuxcs:

" 710 pe3yJIbTaTaM IPOBEACHHS PYOCKHOTO KOHTPOJS YPOBHS YCBOCHMS 3HAHHH (C
MIOMOIIIBI0 KOHTPOJILHBIX padoT u PI'P);

[TpoMexyTouHass aTTecTalysl MO JWCIMIUIMHE IMPOBOJUTCS C IENBIO BBISABICHUS
COOTBETCTBHSI YPOBHSI TEOPETUYECKUX 3HAHUMU, MPAKTUUYECKHMX YMEHHM U HaBBIKOB I10
muciiuinae «MatemaTtuka» TtpeboBanusiM @I'OC BO mno HampaBieHHIO MOJITOTOBKHU
(cienranbHOCTH): «DKOJIOTHUS U IPUPOIOIIOIb30BaHUE» B (hOpME dK3aMEHa/3aueTa.

DK3aMeH/3a4eT MPOBOJIUTCS TMOCIE 3aBEpPIICHUsT U3YUYSHHs NHUCIHUIUIMHBI B 00BbeMe
paboueit yueOHOU mporpammbl. DPopMa MpoBEACHHUS 3auera ompenensercs kadeapoi
(yCcTHBIN — 1O OuiieraM, MO0 MyTeM coOeceI0BaHMs TI0 BOIIpocaM; MHChbMEHHas padoTa,
TecTupoBaHue H 7Ap.). OlleHKa MO pe3ysibTaTaM dK3aMeHa — «OTIHUYHO», «XOPOIIOY,
«YIOBIIETBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

Bce Buabl Tekyiiero u pyoeHOTr0 KOHTPOJIA OCYIIECTBIISIIOTCS HA MPAKTHYECKUX
3aHITHSIX.

Kaxnas ¢opMa KOHTpONIA MO IUCHUIUIMHE BKIIOYAET B Ce0S TEOPETUUYECKUE
BONIPOCHI, TO3BOJISIONIME OIEHUTh YPOBEHb OCBOCHHUS CTYyJEHTAMW 3HAHUH W
MPAKTUYECKUE 3a/aHMs], BBIABIAIONINE CTEEHh CHOPMUPOBAHHOCTH YMEHUU U
HAaBBIKOB.

[Ipouemypa oneHMBaHUS KOMIETEHIIUN OOYYalONMMXCS OCHOBAaHA Ha CIEAYIONINX
CTaHaapTax:

1. [TepromuaHOCTH MPOBEJCHUS OIICHKH (HA KaXKOM 3aHSATHH).

2. MHOrOCTyNeHYaTOCTh: OIIEHKa (KaKk MperojaBareieM, TaK H CTyJCHTaMH
TPYNIBI) ¥ CAMOOIIEHKA O0YyYaromerocs, o0CyX/IeHne pe3yJbTaTOB U KOMIUIEKCA Mep
M0 YCTPAHECHHUIO HEJJOCTATKOB.

3. EAMHCTBO MCMONIB3yeMOil TEXHOJIOTHH IS BCEX OOYYArOMIMXCS, BBITIOJHEHUE
YCIIOBUN COMIOCTABUMOCTH PE3YIHTATOB OICHUBAHWSI.
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4. CobnroneHne Nmociaea0BaTeNIbHOCTH IPOBEACHUS OLIEHKU: IIPENYCMOTPEHO, YTO
pa3BUTHE KOMIETEHIIMI HJIET MO0 BO3PACTAHUIO UX YPOBHEH CII0KHOCTH, & OLICHOYHBIE
CPEICTBA HAa Ka)KJIOM JTAIlEe YYUTBIBAIOT 3TO BO3pACTaHUE.

Kpatkast xapakrepucTuka NOpoUEAypbl pealu3aluyd TEKYIIEro W HMTOrOBOIrO
KOHTPOJISL MO JAUCLUMIUIMHE NIl OLEHKH KOMIETEHIUH 00y4aloluxcsl MpeicTaBieHa B

Tabnule:

Ne Haumenosan
n/m | ue
OLICHOYHOT'O
CpeacTBa

Kparkass  xapakrepuctuka
OLICHUBAHUS KOMIIETEHIUN

MPOLETYPHI

IIpencrasnexue
OLICHOYHOT'O
cpeacTBa B (poHje

1 Tect

[IpoBoauTcs CEMUHAPCKUX 3aHIATHSIX.
[lo3BosIIET  OLUEHHUTH  YPOBEHb  3HAHUU
CTyJIEHTaMU TEOPETUYECKOr0 MaTepuana Io
JUCLHUTLINHE. OcymecTBasiercs Ha
OYMa)KHBIX MJIM SJIEKTPOHHBIX HOCHUTEIAX IO
BapuaHtaMm. KoOJIuM4ecTBO  BONpPOCOB B
KaXKJIOM BapUaHTE OnpeesaeTCs
npenoaasateneM. OTBEOEHHOE BpeMs Ha
NOATOTOBKY ONPEAENSIET NPENO1aBATENb.

donn
3aJIaHUN

TCCTOBBIX

2 KomnoxBuym

CpencTBo KOHTpOJISI YCBOGHHSI Y4eOHOTO
MaTepuaiia TeMbl, pa3jiella WIH pa3/iesioB
JTUCIUIUIMHBI, OPraHU30BaHHOE KaK ydyeOHOe
3aHATHE B BUJIE cobecenoBaHuUs
pernojaBaTes ¢ 00yJaromUMHUCS

Bonpocsl 1o
TeMaM/pazjiesiaMm
JVCLUUTUTAHBI

3 PaznoypoBHe
BBIC 33J1a4U U
3aJlaHus

BhInoHSIOTCS HA TPAKTUYECKUX 3aHATUAX
110 TeMaM.

a) perpoyKTUBHOTO YPOBHS, MIO3BOJISIOIINE
OILICHUBATh M IMATHOCTHUPOBATH 3HAHHE
dakTaeckoro Mmarepraia (6a3oBbie
TIOHSITHSI, AITOPUTMBI, (PaKThl) U YMEHUE
NIPABWJIBHO MCIIOJI30BATh CICIUATBHBIC
TEPMHUHBI U TIOHATHUS, y3HABAaHUE 0OBEKTOB
U3YYCHHs B paAMKaX OIPEJICIEHHOTO pa3jesna
JTUCITUTUTHHBL

0) PEKOHCTPYKTHBHOT'O YPOBHS,
TIO3BOJISTIOIITHIE OIICHUBATh u
JTUArHOCTUPOBATh YMEHUS CHHTE3UPOBATH,
aHAMM3UPOBaTh, 0000MIaTh (HAKTUUECKUU U
TEOPETUUECKUN MaTepual Cc
dbopMynrpoBaHUEeM KOHKPETHBIX BBIBOJIOB,
YCTAaHOBJICHUEM  MPUYHHHO-CJICACTBEHHBIX
CBA3EH.

Komruiekt
TUIOBBIX 3a71a4

4 DK3aMeH/3a4

[IpoBomuTCS B 3aJaHHBIA CPOK, COIJIACHO

Komrutekt
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eT rpaduky yueoHoro mpoiecca. [lpu BOITPOCOB K

BBICTABJICHUM OLICHOK YYMTBHIBACTCS YPOBEHB | 3a4ETY, IK3AMEHY
OpUOOPETEHHBIX KOMIETEHIMH CTYIEHTA.

Kommnonent (GHAaTb» OLICHUBACTCsA
TCOPCTUUCCKUMU BOIIpoCaMu I1I0
COACPIKAHHUIO JUCHUIUIMHBI, KOMIIOHCHTBI
«KYMCTbB» 151 «BJIAACTH>» -

NPaKTUKOOPUEHTUPOBAHHBIMU  3aJIaHUSIMU.
AyauTOpHOE BpEMs, OTBEAECHHOE CTYIEHTY,
Ha MOATOTOBKY - 60 MUH.

4. ®OH/ OLHEHOYHbBIX CPEACTB JJIsL IMPOBEJAEHUSA
IMPOMEXYTOUYHOM ATTECTALIUU OBYYAIKOIIINXCA o
JAUCHUIIIMHE

@DoH/ OIEHOYHBIX CPEJCTB JJII MPOMEXKYTOYHOH arTecTalluud MO JAUCIUIUINHE
(Moayno) «MaTemaTuka» BKIIIOYAECT:

- nepeyeHb KOMIICTCHIIMH, TUIAHUPYEMBIX pe3yJbTaTOB OOyYEeHHS TI0
JTUCHUIUIMHE (MOJYJII0), COOTHECEHHBIX C IUIAHUPYEMBIMHU pe3yJbTaTaMU OCBOCHUS
o0pa3oBaTeILHOM TPOrpaMMBbI U ATaIbl UX (OPMUPOBAHUS;

- OMHCaHHE MOKa3aTeJNe U KPUTEPUEB OIICHUBAHUSA KOMIIETCHIIMM Ha Pa3TUYHBIX
sTanax ux GopMHUpPOBAHUS;

- OIHCAaHME IIKAJ OIICHUBAHUS;

- KPpUTEpUU © TPOUEAYpPhl OLICHUBAHUS PE3YJIbTaTOB OOy4YEHHUsS 110
TUCIUIUTMHE (MOAYJTIO), XapaKTePU3YIOIIUX ITAbl (POPMUPOBAHMS KOMIIETEHITUH;

- METOJIMYECKHE MaTepHalIbl, OTPEACIISIIONINE TPOIEAYPhl OIICHUBAHMUS,

- TUNOBBIC KOHTPOJBHBIC 3a/IaHUSI WM WHBIE MaTepUaibl, HEOOXOIUMBIEC IS
OLICHKU pPE3yNbTaTOB O0Oy4YeHHs (IIPOMEKYTOUHOM aTTeCTalliu) IO TUCIHUILIIUHE,
XapaKTepU3YIOIMUX dTanbl (HOPMUPOBAHHS KOMIIETCHIMA W (WJIHM) AJiE UTOT'OBOTO
KOHTPOJISI CHOPMUPOBAHHOCTH KOMITETCHITUU(UH).

Dono  oyeHnouHvlx cpedcme no  oucyuniune  «Mamemamuxay
npeocmaeier 8 npunodceHuu 1.

5. MEPEYEHb OCHOBHOM U JONOJIHUTEJbHOM JIUTEPATYPBI,
HEOBXOJUMOM JJ151 OCBOEHUSA JUCHUILIAHBI

OcHoBHas JauTEeparTypa:

1. [Mumayes, B. C. Bricmas maremaruka : yueOnuk / B.C. [llumaueB. — Mocksa :
NHOPA-M, 2021. — 479 c¢. — (Bsicmiee obpazosanme). — DOI 10.12737/5394. -
ISBN 978-5-16-010072-2. - Texcr : AIEKTPOHHBIN. - URL:

https://znanium.com/catalog/product/1185673
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3.

4.

[Mumaues, B. C. 3amaunuk mo BeIcIIed maTemMatuke : ydyeOHoe mocodbue / B. C.
unayeB. — 10-e u3n., crep. — Mocksa : UTHOPA-M, 2020. — 304 c. — (Bricmiee
oOpazoBanue). - ISBN 978-5-16-010071-5. - Tekct : snekrponssiid. - URL:
https://znanium.com/catalog/product/1042456

[Mumauer B.C.. Boicuiast matematuka [Tekct] : yueOnuk st By3oB / [llunaues B.C. -
7-e u3n., crepeotutl. - M. : Beicur.k, 2005. - 479c.

[Mumaues B.C.. 3agaunuk no Beiciieil matematuke [Tekcrt] : ydueb. mocoOue aiis
By30B / [llumaues B.C. - 5-e uza., crep. - M. : Beicmi. mik., 2005. - 303c.

JJonosHuTENBHAS JJUTEPATYpPa

1.

DneMeHThl JIMHEHWHON anreOpbhl U MX NPUMEHEHHE MPU PEIICHUH MPaAKTHUYECKUX
3azay : yuel. mocobue s cTyAeHToB | Kypca Bcex cneuuanbHocTel / ['oc. yH-T 1o
semneyctpoictBy, Kad. Bwicmi. matemaruku u Qusuku ; H.A. Kysnenosa, K.B.
Kypouxuna, I1.B. Makapos, B.B. Ky3nenos. - M. : I'Y3, 2016. - 62 c.

Kommekcubie umcna. TloHstue (QyHKIMUM KOMIUIEKCHOTO mnepemeHHoro [Tekcr] :
yue0. mocoOue sl CTyAeHTOB 1-ro W 2-ro KypcoB Bcex crenuanbHocTed / I1.B.
Makapos, H.A. Ky3nenosa, K.B. Kypoukuna, B.IIl. IBanos, H.B. CemeHnoga ; I'oc.
YH-T TI0 3emuieycTpoicTBy, Kad. Bbicui. matemaTuku u gusuku. - M. : I'Y3, 2017. -
46 c.

WnrterpansHoe wucuuciaenue. OmnpeneneHHbId WHTErpan : ydeO. mocoOue: ais
CTYJEHTOB 1-T0 U 2-TO KypCOB BCE€X CIELUaIbHOCTEeH U Bcex ¢popM oOydenus. Y.2 /
I'oc. yH-T Mo 3emneyctporictBy, Kad. Boiciieir matemaTuku u ¢u3uku ; coct.: H.A.
Kysuenona, K.B. Kypoukuna, I1.B. Makapos. - M. : I'Y3, 2018. - 50 ¢
WurerpansHoe wucuucinenne. HeompeneneHuwlt uHTErpasn : yded. mocoOue s
CTyIEHTOB 1-To u 2-ro KypcoB BceX cmell. U Bcex ¢opm oOyuenus / ['oc. yH-T 1o
3emiieyctpoicTBy, Kad. Beici. MatemaTuku u Gpusnky ; aBT.-cocT. H.A. Ky3Hemnosa,
K.B. Kypoukuna. - M. : I'Y3, 2018. - 69 c.

DneMEeHThl TEOPUU MHOXKECTB M MAaTEMAaTHYECKOW JIOTMKU : ydel. mocolOue ais
cTyneHToB 1-ro m 2-ro xypcoB / T'oc. yH-T mo 3emueyctpoiictBy, Kad. Bbic.
MaTreMaThKky U ¢Gu3uky ; aBT.-cocT. H.A. Ky3nernora, A.B. Uepsskos, A.A. XacaHoB.
-M.:TY3,2019.-45c.

[IpakTueckoe pPyKOBOJACTBO K PEHIEHUIO 3aJad MO BBICIIEH MaTeMaTHKE.
WNuTterpupoBanue (GyHKIUA OAHOW mepeMeHHON. DYHKIIMM MHOTHUX TEPEMEHHBIX.
Psnpr: yue6. mocobue /M. A. ConoBeeB [u ap.].-CII6.: JIans, 2009.- 287 c.
[IpakTrueckoe pyKOBOJCTBO K PEUICHUIO 33Ja4 MO BbICIIEN maremaTuke. KpaTHbie
uHTerpanbl. Teopus mons. Teopus (QYHKIMI KOMIUIEKCHOTO TEPEMEHHOTO.
Oo6swixkHOBeHHBIC AuddepeHinanbabie ypaBHeHus : yued. mocooue /M.A. ConoBbeB
[ np.].-CII6.: JIans,2009.- 445 c.

[IpakTrueckoe pyKOBOJICTBO K PELICHUIO 3a/1a4 MO BBICIIENH MaTeMaTuke. JInHelHas
anre6pa. Bexrtopnas anreOpa. AHamuTH4YeCKas TeoMeTpusa. BBeaeHuwe B
MareMaTH4yeckuii aHanu3. [IpowsBojmHas m ee mpuiokeHus: ydeb. mocobue/M.A.
Conosse [m n1p.].-2009.- 329 c.
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6. IEPEYUEHb PECYPCOB UH®OPMAIIMOHHO-KOMMYHUKAIIMOHHON
CETU «<MHTEPHET», HEOBXOJIMUMBbIX I OCBOEHUA JUCHUITJIMHBI

Tabmuua 6.1 — Onucanve WHOOPMAIMOHHBIX PECYPCOB HEOOXOAUMBIX IS
OCBOCHUS TUCIUTUTHHBI

Ne Anpec caiita u ero [lepeyenp MaTepruaioB MPEICTABICHHBIX HA CANTE
OMHCAHUE
1. http://fm.cdml.ru ABTOpckHe pa3pabOTKM KOJIJIEKTHBa Kadeapsl B
Caiit kadeaps! BeIcIIEH 0o0JaCTH  METOJMK  MpEenojaBaHUsl  OCHOBHBIX
maTeMaTuku U pusuku ['Y3 | paznenoB  maremMatMueckux W (PU3HUECKHUX
JTUCIUIUINH, METOJIMYECKHE  yKa3zaHus |

KOHTPOJBHBIC 3aJaHUs [0 PEIICHWIO Pac4eTHO-
rpa@uYeckuXx W KOHTPOJBHBIX PabOT, aBTOPCKHUE
7a00paTOpHbIC TMPAKTHKYMBI, C METOJAMYCCKUMU
PEKOMEHIAITUSAMH TI0 WX BBITOJTHCHHIO, PEIIICHUIO U
0(hOPMIICHHIO.

7. MEPEYEHb MH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTIOJL3YEMBIX
IMPY OCYIIECTBJIEHUY OBPA3OBATEJIBHOT'O TPOIIECCA T10
TUCHOUTIINHE

[Ipu ocymiecTBiaeHNN 00pa30BaTEIBLHOTO Tpoliecca CTyASHTaMHu U Mpodeccopcko-
NPEToJaBaTeIbCKUM COCTABOM MCIIOJIB3YIOTCS CIENyIoIIee MPOorpaMMHOe OoOecIieyeHHe:
Microsoft Windows, Microsoft Office (akanemuueckas nuuensusi), Koncynsrant [Itoc,
I"apant, Adobe Acrobat Reader DC (cBo6o1HO pactipoctpansemoe 110).

Hugpopmayuonnvie mexnonozuu:

— cOop, XpaHEeHUe, CUCTeMaTH3allksl ¥ Bblavya YI4eOHOW ¥ HaydHOU UH(pOpMAITUH;
— 00paboTKa TEeKCTOBOH, TpapuuecKor U YMIIUPUUIECKON HHPOPMAITUH;
— TMOATOTOBKA, KOHCTPYHUPOBAHME U TMPE3CHTAIUS HWTOTOB HKCCIIEOBATEIbCKON U
AHATMTUYECKOU JIESTETHHOCTH;
— CaMOCTOSITEIbHBIA TMOMCK JOMOJTHUTEIBHOTO Y4eOHOTO W HAyYyHOTO MaTepuana, C
WCIIOJIb30BAaHUEM TIOMCKOBBIX CHUCTEM U CaWTOB ceTh HHTepHeT, HSIEeKTPOHHBIX
SHIUKJIONIEINIA U 0a3 TaHHBIX;
— WCIIOJIb30BaHUE AJICKTPOHHOM MOYTHI MpernoiaBaTesieil U 00y4Jaromuxcs sl PaCChUIKH,
MEePENUCKN U 00CYKICHHSI BO3HUKIIUX YU4EOHBIX TTPOOIIEM.
Hugpopmayuonnsvie cnpagounsvie cucmemol

B xonme peanuzammm nenedt W 3adad MO JUCHUILIMHE OOydYarOImUecs MOTYT TpH
HEOOXOIMMOCTH HCIOJIh30BaTh BO3MOXKHOCTH HH(POPMAIMOHHO-CIIPABOYHBIX CHCTEM,
AIEKTPOHHBIX OUOJINOTEK U apXUBOB.

Hugpopmayuonno-cnpasounvie u  uUHGOPpMAUUOHHO-NPABOGBIE  CUCHEMDL:

MH()OPMAIIMOHHO-CTIPABOYHbIE U MOUCKOBBIE cucTeMbl Y andex, Google.
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Ilpogpeccuonanvnvie oazvl OaHHbBIX: CnpaBoyHO-TIpaBOBast cucrema

«Koncynsrantllnrocy, CnpaBouHo-nipaBoBas cuctema «l'apanr»

Inekmponno-ouonuomeunwvie cucmemol (36C):

[Tepeuens MaTepraIoB MPeACTABICHHBIX
Ha caiite
DnexkmporHo- bubauomeyHas cucmema
«H30amenvcmeo Jlanvy
DnexkmponHo- bubauomeuHas
cucmema ZNANIUM.COM

DnexkmponHas bubauomeyHas cucmema

Ne | Agpec caiita u ero onucanue

1 | https://e.lanbook.com/

2 | http://znanium.com/

3 | https://www.biblio-online.ru/

«2B5C FOPAUTY
) - DnexmporHO-OubIUOMeUHAs cucmemda
4 | http://'www.iprbookshop.ru/ IPR BOOKS
5 | https://guz.bibliotech.ru ?Jslle;mpowoﬁuﬁuomewaﬂ cucmema

8. OIUCAHUE MATEPUAJILHO-TEXHUYECKO BA3bI, HEOBXOUMOIi
JUISI OCYLIECTBJIEHUMSI OBPA30OBATEJBHOI'O IMMPOLIECCA IO
JTUCLUIIJIMHE

JUiss  mMaTepuanbHO-TEXHUYECKOrOo  OOeCnedeHHsl AUCHUIUIMHBL  «MaTtemaTuka»
UCTIONIB3YIOTCS:

Ayoumopus 4026 ons nposedeHus 3aHamuil 1eKYUOHHO20 MUNAa, CEMUHAPCKO20 MuUnd,
KYPCOB020 NPOEKMUPOBAHUS, 2PYNNOBbIX U UHOUBUOYANbHBIX KOHCYIbMAayul, O
meKywe2o KOHMpOJisi U NPOMENCYMOYHOU ammecmayuu, 3aHAmuil npaKmu4ecKko2co muna:

Pabouee mecto mnpemnonaBatens. PabGoume Mecra oOywaronuxcs. CranmoHapHBIHN
MynbTUMenuiHbI npoekTop. HoyrOoyk ASUS X553M. Microsoft Windows, Microsoft
Office (axagemuueckas nunensus), Koncynsrant [lmoc, 'apant, Adobe Acrobat Reader
DC (cBobonno pacnpoctpansemoe [10)

Ayoumopus 4025 ons nposedenus 3auamutl 1eKYUOHHO20 MUNA, CEMUHAPCKO20 MUnQ,
KYPCOB0O20 NPOEKMUPOBAHUSA, 2PYNNOGbIX U UHOUBUOYAIbHBIX KOHCYAbMAayut, O0jis
meKywe2o KOHMpOJisi U NPOMENHCYMOYHOU ammecmayul, 3aHAmull npaKkmuiecko2o muna:

PaGouee mecto mpenonaBarens. PaGoume mecta oOydaromuxcsi. CTamroHapHBINA
MynbTuMenuiiab mpoektop. HoytOyk ASUS X553M. Microsoft Windows, Microsoft
Office (akagemuueckas ymten3us), KoncyneranT [Iiroc, [apant, Adobe Acrobat Reader
DC (cBobOoaHo pacnpoctpansemoe 110)

AyIuTOpUM - TIOMENICHUS JUISl CaMOCTOSITEIbHON Pa0OoThl 00YJaIoONIuXCs, UMEeTCs
OOJKIIOYCHNE K cetn «VHTepHeT» W JOCTyHn B BIACKTPOHHYIO HWH(OOPMAIIMOHHO-
o0pa3oBaTeabHYIO CPEay:

Ayoumopus 10-1 (Yumaneneii 3an). Paboune mecra cryaeHtoB. KommbroTeps 12
wT. JloctynHa Best yueOHas 1 MeToAMUecKas JIuTepaTypa, Bkiatoudas goctyn k ObC.

Ayoumopuu 204-207, 209, 211 (komnvromepHvle Kiaccol)
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Paboune Mecta oOyuaromuxcs. [Ipoekimonnas nanens LG 43UK6390PLG — 1 mit.,
CTallMOHAapHbIN KoMmbioTep — 9 mT. MoHoOnok — 1 mT. Windows, Microsoft Office
(akamemuueckas nuien3us), Koncynerant I[lmtoc, I'apant, Adobe Acrobat Reader DC
(cBobomHO pacmpoctpansemoe 110), Autodesk Education 2019 (Autodesk AutoCAD,
Autodesk Revit Architect, Autodesk Civil 3D, Autodesk 3ds MAX — akamemudeckue
nunensnn), GRAPHISOFT (ArchiCad 24 Russian, bazossiii BIMcloud, MEP Modeler —
akanemudeckue JswuieHzun), Adobe Photoshop, CorelDRAW, Koncynbrant Ilntoc,

I'apaHrT.
Ayoumopus 58. Hoytoyk ASUS K501UX — 1 mr., IIpuntep HP Color LasrJet
Professional CP5225 — 1 mr. J[locka wunTepaktuBHas SBM680 — 1 .,

MHoOTO(hYHKIIMOHATBHBIA TECTEP OKPYKAIOIIEH CpeIbl

Monutop BenQ GL2460 — 10 mr., Cuctemusiii 010k — 10 mt. Microsoft Windows,
Microsoft Office (axamemuueckas nuieHsus), Koncynsrant Ilmoc, ['apant, Adobe
Acrobat Reader DC (cBo6oaHo pacnipoctpansemoe [10), [TO «3konorMacrep»: Moayib
«DKOJIOTUYECKUE TATeKU Tpeanpuatus», Monynb «2tn (Bozoyx)», Moayns «21m
(Otxompl)», Monyns «2tn (Boaxo3)», Yueonsie Bepcuu YIIP3A «3komor», Maplnfo
(yueOnas Bepcus).

CO3KC skotectep

Cxema «KpyroBopot a3oTa B IpupoeH

Kapra «Kapra okeaHoB»

Cxema «Kpyroopot pocdopa B mpupoae»

Jlonka nagysHas [IBX STEL 1/280 2,8M. (HaTs»KHOM 110JT)

Kuner criacarenbusiii CeBeproe Mmope, 'OCT (Mopckoit) B3pocibIit

AneMomeTp (M3MepeHre CKOPOCTH MOTOKA BO3/TyXa)

APT'YC - JIrokcmetp

VYpua / EMxocTth 1715t cOopa 6aTapeex

DKpaH HaCTEHHBIN, MOTONOYHBIM Lumien Eco Picture — 11T.

IIpoexrtop Projector PJD5155 — 1 .

9. OPTAHMU3 AL OBYUYEHMUSA 1O JUCIUIIVIMHE J1A JINL C
OT'PAHNMYEHHBIMHU BO3SMOXHOCTAMUAU

[Ipodeccopcko-nenarornueckuii COCTaB 3HAKOMUTCSA c [ICUXOJIOTO-
(U3HOTOTHYECKUMHU ~ OCOOCHHOCTSIMU ~ OOYyYalolIMXcsl  WHBAIMAOB W JHUI[ C
OTPAHUYEHHBIMH  BO3MOXXHOCTSIMU ~ 3/I0POBbSI, HHJUBUAYAJIbHBIMH IMPOrpPaAMMaMHU
peabwimranui WHBAMHAOB (Mpu Hamuduu). [lpum HEOOXOTUMOCTH OCYIIECTBISETCS
JOTIOJIHUTEIIbHAST TIOJIJIEPKKA MPENOJaBaHusl ThIOTOPAMHU, MCHXOJIOTaMU, COLIMAIbHBIMU
pabOTHUKAMU, MPONICAITUMHU MTOATOTOBKY aCCUCTCHTAMH.

B cooTBeTCTBHMM ¢ METOAMYECKUMHU peKoMeHmanusmMu MwunoOpaayku PO (yTB. 8
ampenst 2014 r. N AK-44/05BH) B Kypce NpeAmnojiarae€Tcs HCIOJIb30BaTh COLMAIBHO-
aKTUBHbIE M pe(ICKCUBHBIE METOAbl OOYYEHHUS, TEXHOJOTHH COLUUOKYIbTYPHOI
peabuiauTanuMyd C LEJIbI0 OKa3aHUs IMOMOIIM B YCTAaHOBJICHUU TOJHOUEHHBIX
MEXKJIMYHOCTHBIX OTHOIIEHUH C JPYTMMH CTYA€HTaMH, CO3JaHUH KOMQPOPTHOTO
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MICUXOJIOTUYECKOT0 KJIMMaTa B cTyJeHdeckol rpymme. [Tondop u pa3paboTka yuyeOHBIX
MaTepHalioB MPOU3BOATCS C YUETOM MPEIOCTABICHHS MaTepHUalla B pa3IMuHbIX opMax:
ayJIuaabHOM, BU3yaJIbHOM, C MCIOJIb30BAHMEM CHELHMAIBHBIX TEXHUYECKUX CPEICTB U
MH(OPMAIMOHHBIX CUCTEM.

Menuamarepualibl TakKe CIeAyeT HCIO0JIb30BaTh M aJalTUpPOBaTh C Y4YETOM
UHIUBUAYAIbHBIX 0cOOeHHOCTEN 00yuenus nui ¢ OB3.

OcBoenne mucuuimHbl junamu ¢ OB3  ocymiecTBiasiercs € HMCIOJIB30BAHUEM
cpencTtB  00ydeHUss OOLIEro MW CHEUAJbHOIO Ha3HaueHus (MEepCOHAJbHOTO U
KOJUIEKTUBHOTO UCIIOJIb30BaHUS). MaTtepuanbHO-TEXHUYECKOE obecnieyeHne
nperycMaTpUBaeT MpUCIocoOeHne ayIuTOpUH K Hyx1am jun ¢ OB3.

dopma npoBeeHUsT aTTeCTalluM JUIsl CTYIEHTOB-MHBAJIMJIOB YCTAHABIIMBAETCS C
Y4E€TOM HHIWBUIYAIbHBIX Tcuxouanueckux ocobeHHocreu. [ns crymentoB ¢ OB3
npenycMaTpHuBaeTcs JOoCTynHas popma rpeaocTaBieHus 3aaHU W OLEHOYHBIX CPEJICTB, a
UMEHHO:

® B IEUATHOM WM DJIEKTPOHHOW ¢dopme (mis JUIl ¢ HAPYUIEHUSIMH OIOpP- HO-
JIBUTATEJILHOIO amiapara);

® B MedaTHON QopMe WM BJIEKTPOHHOM (OpME C YBEIUYEHHBIM MIPUPTOM H
KOHTPACTHOCTBIO (/IS JIUII C HAPYLIEHUSIMU CITyXa, Peuu, 3peHus);

® METOJIOM YTE€HUS ACCUCTEHTOM 3aJIaHus BCIIYX (IUIsl JIUL C HAPYIIEHUSIMU 3PEHHUS ).

CryneHTaM C MHBAJUAHOCTBIO YBEJIWYMBAETCS BPEMsI Ha IMOATOTOBKY OTBETOB Ha
KOHTPOJIbHBIE BONPOCHL. JlJI TaKUX CTYIEHTOB IpeaycMaTpuBaeTcs AOCTYyNHas (opma
IpeJOCTaBICHNsI OTBETOB Ha 3a/1aHusl, @ UMEHHO:

® MUCBMEHHO Ha Oymare win HaOOpPOM OTBETOB Ha KOMIBIOTEpE (A JIUIl C
HapyLIEHUsIMU CIIyXa, peun);

e BEIOOPOM OTBETA U3 BO3MOKHBIX BAPUAHTOB C MCIIOIb30BAHUEM YCIYT aCCHCTEHTa
(11 T ¢ HAPYLIEHUSIMHU ONOPHO-/IBUTATENILHOTO aIlapara);

® YCTHO (17151 JIUL C HAPYILIEHUSIMU 3PEHMSI, OLIOPHO-IBUTATEIBHOTO aIllapaTa).

[Ipu HeoOxoaumocTH JUIsi OOydaroIUXCs C HMHBAJIUAHOCTBIO —IpolEeaypa
OLIEHUBAHUs PE3yJIbTaTOB 00YUYEHUS MOXKET IIPOBOJAUTHCS B HECKOJIBKO ITAIOB.
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