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1. PaGoyass mnporpamma AMCUMIUIMHBI pa3paboraHa Ha Kadeape Bricuiei
Marematuku, ¢uszuku u uHPopmatuku DI'BOY BO «I'Y3» B coOOTBEeTCTBHH CO
CIEAYIOUIMMHA HOPMATUBHBIMU JOKYMEHTAMM:

— IMopsaok opraHu3ay U OCYIIECTBICHUS] 00pa30BaTENbHOU JEATEILHOCTH IO
o0pa3oBaTeIbHBIM MPOrpaMMaM BBICIIETO O0Opa3oBaHUsl — IMporpaMmaM OakajlaBpuara,
nporpaMmaM CIEHHAINTETa, MpOorpaMMaM MarucTpaTypbl, YTBEPXKIACHHBIH MPUKA30M
Munobpuayku Poccun ot 06.04.2021 Ne245.

— @epnepanbHbI  TOCYJApCTBEHHBIM 00pa30BaTEIbHBIA CTAHAAPT BBICIIETO
oOpasoBanusi 1o HampasieHuio noAroroBku 07.03.01 Apxurektypa, yTBEpKICHHBIN
npukazoM MunuctepcTBa obpasoBanus U Hayku Poccuiickoit @eneparuu ot 21 ampens
2016 r. N 463

PaGouass mporpaMma  JUCHMIUIMHBI ~ COCTaBJIGHA B  paMKaX  OCHOBHOM
npodeccuonanbHoi oOpazoBaTenbHON mporpammbl (OITOIT) Beicmiero obpasoBaHus U
YYUTBHIBAET 0COOCHHOCTH 00yUYEHUs MPU UHKIIO3UBHOM 00pa30BaHUU UHBAJIUIOB U JIUIL C
OTPaHUYCHHBIMHU BO3MOXKHOCTAMHU 3710poBbs (OB3).

2. Pa3zpadoTunku padoyeil NporpaMmabl:

1. Jouent xadenpsl BbICIIEH MaTeMaTUKH HW  (QU3UKA T[OCYJApPCTBEHHOTO
YHUBEPCUTETA 10 3€MJICYCTPOICTBY, K.T.H. Capanuun B.K.

3aM. pykoBoguTens YMC
Onekcenko O.M.

[IpoBepeno
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1. INTAHUPYEMBIE PE3YJIBTATBI OBYUYHEHUS 11O AUCHUIIJIMHE, EE
OBFBEM U MECTO B CTPYKTYPE OBPA3OBATEJIbLHOHN ITPOI'PAMMBI
1.1 IlepeyeHp MNUIAHUPYEMBIX Pe3yJbTATOB OOYYeHHUS MO JAUCUMILIMHE,
COOTHECEHHBIX ¢ IUIAHUPYEMBbIMHM pe3yJbTaTaMH OCBOCHHS 00pa30BaTeIbHOI
NPOrpaMMBbl.

[enb yueOHOM AUCITUTIIIUHBI 3aKII0YAETCS B TOJIYYEHUN 00YUYarOITUMUCS
TEOPETUYECKUX 3HAHUM [ 0a30BOM MaTeMaTUUE€CKOM MOATOTOBKU OaKaiaBpoOB,
MO3BOJISIFOIIMX YCIICIIHO PELIaTh COBPEMEHHBIE MPUKJIIAIHBIEC 3a/1a4l, a TAKKE
(hOpMHUPOBAHUIO TIPAKTUIECKUX HABBIKOB M TOTOBHOCTH K CAMOCTOSATEILHOM pa3padoTKe
Y UX MPUMEHEHUH B COCTABE KOMAaHIbI ISl PENICHHMs 3a71a4 B mpodeccroHanbHOM chepe.

3amaun y4eOHOM TUCIMIUIAHBIL:

1. dopmMupoBanue NOHATHI 00 OCHOBaX MaTEeMAaTHYECKOTO amnmnapara, HeoOX0AMMOro
JUISL peIIeHUs TPAaKTUYECKUX 3a/1aY;

2. OCBOCHHE HABBIKOB MAaT€MaTHYECKOIO HMCCIIEIOBaHUS MPHUKIAIHBIX BOMPOCOB U
YMEHHE TIEPEBECTH 3a/1auy Ha MAaTEMaTUYECKUH SI3bIK, HAXOXKICHUS MOIXOIAIIETO
METO/Ia  PELICHUS  3aJlaud, YyMEHHUE TMOJIb30BaThbCs I €€  PEIICHUs
BBIYUCIIUTEILHON TEXHUKOM, aHATU3UPOBATH PE3YIbTaThl PEIICHUS U MPUMEHSThH
WX Ha MPaKTHUKE;

3. Tmody4YeHue KOMIMETEHIINH M0 CaMOCTOSITEIbHOMY M3yUYEHUIO YUeOHON U HAyYHOUH
JUTEPATypbl 10 MATEMATUKE U €€ MPUII0KEHUSIM;

4. QopMupoBaHHME YMEHHUI MPUMEHATH TIOJYYCHHbIC 3HAHUA B TMPAKTUYECKOUN
NEeATEIbHOCTH, pelaTh MPAaKTUYECKHE 3aJadd  COTJIACHO MPHUOOPETECHHBIM
HaBbIKaM (OPMYJIMPOBAHUS MaTEeMaTHYECKUX TIOCTAHOBOK 3ajad, BIIAJCHUS
AHAJIMTUYECKUMU W YHUCJICHHBIMU METOAAMHU PEIICHUS MOCTABICHHBIX 3ajay, a
TaKXe BIJIAJICHUI0O METOJAAMU MAaTEMAaTUYECKOTO MOJEIUPOBAHUS C MPUMEHEHHEM
BBIYUCITUTEILHON TEXHUKH.

[TepedyeHs IaHUPYEMBIX PE3yIbTATOB OOYYCHUS IO JAUCIHMIUINHE, COOTHECEHHBIX
C TUTAHHPYEMBIMH pe3yJbTaTaMHd OCBOCHHS 00pa3oBaTelbHON MPOrpaMMbl MIPUBEIACH B
taomune 1.1.
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no 3emseycmpoucmey

ocydapcmeeHHbIlU yHUsepcumem

CTO CMK

Tabnuua 1.1 — Ilnanupyemspie pe3yapTaThl 00yUEHUs M0 AUCHUILINHE

Komnerenuus Nuaaukaropsl Ilnanupyemblie pe3yabTaTbl 00y4eHUs M0
KOMHeTeHI[I/Iﬁ AUCHUIIJIMHE, XaPAKTCPU3YIOIIHNE 3TAIIbI
Kon Conep:xxanue ¢GopmMupoBaHusi KOMIIETEHIH I
KOMIIeTeHIIMU (WIH ee
YacTH)
OIIK-3 | CnocobOen y4acTBOBaTh OIIK-3.1 B oonacmu 3nanusa u nonumanus (A) - 3nameo
B KOMILICKCHOM Ymeer pemats 3uarth OcHOBHBIE TIOHATHS u METOJIbI
MH)KCHEPHBIE 331241 i
IPOEKTHPOBAHHH Ha p ut MaTeMaTH4eCKOro aHan3a,  JMCKPETHOH
€ IIOMOMIbIO MaTeMaTHKH ¥ MaTeMaTHIeCKOU Toruky (A1)
OCHOBeE CHCTEMHOTO |  \areMaTHICCKOrO
lIOE[XOIla, uexoast w3 afapata TumoBsIe 3aa4u 10 JIMHEHHOI anrebpe, He-
ACUCTBYIOIINX 00x0tuMBIe JIss POPMHUPOBAHUS CYKIEHHH 110
IMpaBOBbIX HOPpM, paccMaTprUBaeMBIM NMPO(eCCHOHATEHBIM
(p)MHAHCOBBIX pPecypcoB, npobiemam A2
aHaIM3a  CUTyauum B B obnacmu unmennekmyanvnvlx nagwvikos (B) - ymemsw
COHAILHOM, VYmers Br1Oupats npuéMbl U aaropuUTMBI IS
GyHKIHOHATLHOM, pemrenus 3ama4 Bl
IKO0JOIrH4€¢CKOM,
TEXHOJOIrM1€CKOM, Onpenensars MaTeMaTUYECKUE MOICTU
HHKEHEPHOM, TUIOBBIX MPO(ECCHOHATBHBIX 3a/1a4 U
HCTOPHUYECKOM, HaXOJIUTh CITOCOOBI X PEIICHUI; HHTEP-
IKOHOMUYECKOM " MPETUPOBATH POPECCHOHATBLHBIA CMBICT
ICTETHYECKOM MOJIyYEHHOTO MATEMATHYECKOTO
ACTIEKTAX pesynbrata B2
B oonacmu npaxmuueckux naewvikos (C) - enademsp
HABbIKAMU
Bumagers | OnmchIBaTh MpoILiecC pemeHus 3aaad,
dhopmymuposath BeiBoARl Cl
0O6001aTe, HHTEPHIPETHPOBATH MO-
JIYYEHHBIE PE3YJBTATHI IO 3aJaHHBIM WU
OIpeIEIEHHBIM KPUTEPHUSIM, CTa- BUTh
IMO3HABATEIIbHBIE 3a7]a41 U BBIIBUTATh
runore3sl C2
CnocoGeH y4yacTBOBaTh OIIK-3.2 B oonacmu 3nanusa u nonumanus (A) - 3nameo
OIIK- | 5 KOMILIeKCHOM | 3HAET pelicHuEe | 3mate | OcHOBBHI aHANMTHYECKOH reoMeTprH (A3)
3 NPOEKTHPOBAHHH Ha WH)XEHEPHO- B obnacmu unmennekmyanvnvlx nagwvikos (B) - ymems
Ymernb MopaenupoBathb MPOIECCH B 00JIACTH
OCHOBE CHCTEMHOTO | TCOMCTPIACCIX apxiTeKEypHoro ?ngCKTI/IpOBaHI/IH
3a1a4 .
lIOE[XOIla, uexoas 3 A pacCcUMTHIBATh MapameTpsl Mojeneit (B3)
ACHCTBYIOIIMX rpaguyecKuMu AHAIM3UPOBATh PE3YJIbTATHI PEIICHUS U
NPaBOBLIX HOPM, criocobamu NPUMEHUTH UX Ha npaktuke (B4).
(PMHAHCOBBIX PeCypcoB, B obnacmu npaxmuueckux naewvikos (C) - én1adems
aHAJIM32 CUTyalHud B Hagvikamu _
Baagers | [IpuHIMIIAMH MaTEMATHUECKUX PACCYXKICHUN U
connaTbHOM, MaTeMaTUYecKux Jokaszatenapcts; C3
GYyHKIMOHAILHOM, METOJaMU MAaTEMAaTHYECKOTO MOIEIUPOBAHHSA U
IKOJOTHYECKOM, ananusa (C4).
TEXHOJOI'N4YE€CKOM,
HHKEHEPHOM,
HCTOPUHYECKOM,
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Komnerenuus Nuaukaropsl Ilnanupyemblie pe3yabTaTbl 00y4eHUs M0

KOMIIeTeHIHii AMCUMILINHE, XapAKTEePU3YIOIIHe ITANbI
Kon Conep:xxanue (opmupoBaHus KOMIIETEHIUH
KOMIIeTeHIIMU (WIH ee
YacTH)

IKOHOMHYECKOM "

3CTETHYECKOM

acneKTax

1.2 MecTo ITMCHMILIMHBI B CTPYKTYpPe 00pa3oBaTeibHOM MPOrpaMMbl.

Jucnmmmaa «MaTeMaTuka» OTHOCHTCS K oOs3arenbHor yactu (b1.0.20) mo
HanpasieHuto 07.03.01 ApxutexTypa no npo@uito HOArOTOBKU «APXUTEKTYpay.
HucuunnuHa usyyaercst Ha 1-om Kypce B 1 cemectpe.

Jlorndeckast 1 cofepKaTeNnbHas CBsI3b JUCLUIUIMH, YYaCTBYIOIINX B (OPMUPOBAHUU
KOMIIETEHIINH, COIEPI)KUTCSL B HUXKE MPEICTABICHHON TabIuIE:

Nuaukarop IIpenmecTByomme Jannas IMocaenyromme TUCHUMTIHAHBI
KOMIIeTeHIHii JUCHHUIIUHBI JUCHUILINHA
Marematuka (Kypc MaremaTnka
OIIK-3.1 Cpe/IHEll IIKOJIBI) APXUTEKTYpHbIC KOHCTPYKIIMH U TCOPHS
KOHCTPYHUPOBAHUS
OIIK-3.2 APXUTEKTYpHbIC KOHCTPYKIIMH U TCOPHS
KOHCTPYHUPOBAHUS

1.3 O0beM AMCHUILVIMHBI B 3a4Y€THBIX €IMHHULAX € yYKa3aHHEM KOJU4YeCTBA
aKaJeMU4YeCKMX 4YacOB, BbIJEJEHHbIX HA KOHTAKTHYI0 padoTy o0y4yamummxcsi ¢
npenoaaBarejeM (M0 BHJAAM 3aHATHI) M Ha CaMOCTOSITEJbHYIO PpadoTy
o0y4aromuxcst

Oo6mrast TpyZJ0€MKOCTh AUCIUIUTHHBI «MaTeMaTHKa» COCTaBJIsET 3
eaunui 1 108 akageMUyecKuX 4acoB.

OO0BEM TUCIUTUTMHEI IO BUJIaM yY€OHBIX 3aHATHH (B 4acax)

3a4YETHBIX

Bcero gacos

ouHas 3a09HasI OYHO-320YHAs

OO0BEM AUCIUTIITUHBI (bopma (opMer (bopma

00yueHus 00yueHus o0yueHust
OO01ast TDVI0EMKOCTh TUCITUTIINHBI 108 108
KonTaktHas pabGoTta oOyuaromuxcs 68 32
¢ mpenojaBatenreM (MO  BHAAM
y4eOHBIX 3aHATHIN) (BCETO)
AvynuropHas pabora (Bcero): 68 32
B T. YHCIIE:
Jleknun 34 16
CeMHHADBI, MIPAKTUYECKUE 3aHATHS 34 16
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JlaboparopHbie padOThI -

KvpcoBoe nmpoekTUpoBaHUE

CamocrodTeapHas paboTta 13427 40+36

Bun npomexyTouHoi arrectauud | DK3aMEH DK3aMeH
oOyuarorerocs (3a4eT / 9K3aMeH)

2. COJJEP’KAHUE U CTPYKTYPA YUEBHOM JUCITUTLINHBI
2.1. Conep:kaHue y4eOHOM TUCUUIIIMHBI

Pazoen 1. /luneiinaa anzeopa u ananumuyeckas 2eomempus

1.1. Matpuupl u nedctBud Hajg HUMHU. OnpenenuTeNd N-ro Mopsaka M HX
cBoiicTBa. CriocoObl BhIYUCIEHUS ompernenuTeneii. CucTeMbl JTUHEHHBIX YpaBHEHUI.
[TpaBuno Kpamepa.

1.2. Meton T'aycca. Panr warpumpel. Teopema Kponekepa-Kanemnu o
COBMECTHOCTH CHUCTEMbI JJUHEHHBIX alreOpandyeckux ypaBHEHUN.

1.3. O6patHass Marpuiia. MaTpuUyHbIE METOA pEIIeHUsS CUCTEM JIMHEHHBIX
anredpandeckux ypaBHeHuM. CTpykTypa oOIIEro pemeHus: HEOJHOPOAHOW CHUCTEMBI
YPaBHEHUM.

1.4. JIuHeiHble BEKTOpHBIE MpOCTpaHCTBA. CII0KEHHE BEKTOPOB U YMHOXKEHHUE
BEKTOpPa HA YMCIO. JIMHEWHas 3aBUCHUMOCTb U HE3aBUCUMOCTH BEKTOPOB. baswuc.
Koopnunater Bektopa B BeIOpaHHOM Oasuce. /[muHa Bektopa. JluHelHble onepauu B
KOOpAMHATAX.

1.5. CkansgpHoe, BEKTOPHOE M CMELIAHHOE IMPOU3BEJICHUE BEKTOPOB, HX
OCHOBHBIE = CBOWCTBAa U  TeoMeTpuueckas wuHTeprnperanus. KoopauHatHoe
Npe/ICTaBlICHUEe  MPOU3BEIECHUMN BEKTOPOB. Kputepun  KOIJIMHEApHOCTH,
OpPTOTOHAJILHOCTH U KOMIUIAHAPHOCTH BEKTOPOB B KOOPAMHATHOM (popme.

1.7. YpaBHeHHE NpsIMOM JIMHUM HAa IUIOCKOCTH M B INPOCTPAHCTBE. YpPaBHEHUE
IJIOCKOCTH. Pasznuunbie (opmbl ypaBHEHHMM MpsMOMl W IUIOCKOCTU. Bzaumnoe
PAacIoJIOKEHUE MIPAMBIX U IIJIOCKOCTEN B POCTPAHCTBE.

Pazoen 2. dnemenmul OUCKPEMHOU MAMEMAMUKU U MAMEMAMUYLECKOU 10ZUKU

2.1. DnemeHTHl anreOphl JIOTUKU BbICKa3biBaHWU. Ornepanuu HaJ MHOXECTBaMU
(oOBbearHeHUE, epeceyeHue, pasHoCTh).

2.2. CpoiictBa OHMHapHBIX  omepauuid  (3aMKHYTOCTb, = KOMMYTaTUBHOCTD,
aCCOLIMATUBHOCTH). JIM3BIOHKIMSA, KOHBIOHKIIMS, UMIUIMKAIUS, SKBUBAIIEHTHOCTD.
2.3. OcHoBHBIC TOHATHS KOMOMHaTOpukH. IlepecTaHOoBKM, pa3MelIeHUS U
COUYETaHUS.

Pa3zoen 3. Beeoenue ¢ mamemamuueckuii anaius

3.1. Ilpegen mocnegoBaTEIbHOCTH M €ro reoMeTpudeckuil cmbici. CBoOiCTBa
npenesioB. beckoHeuHo Manble 1 OecKOHEUHO Oosbine BennuuHbl. [Ipenen GyHkuuu.
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Opnocroponnue mnpenensl. CpoiictBa npenenoB (yHkuuii. CpaBHEeHHE OECKOHEUHO
MalbIX (YyHKUMH. OKBHUBAJIEHTHbIE OECKOHEUHO Masble (QYHKIUHU. Bbruncienue
IPEJEIOB C IIOMOIIBIO TaOJUIBl OCHOBHBIX SKBUBAJICHTHBIX OECKOHEYHO MaJbIX
(dbyukiuit. [lepBbiii 1 BTOpOH 3aMedaTeIbHbIE TIPEICIIbI.

3.2. [TonsiTne HENMpepbhIBHOCTH B To4ke. OTHOCTOpPOHHHE TMpeneisl (QyHKIHU
OmnpeneneHus pa3pbIBOB TIEPBOTO W BTOPOTO POJOB. YCTPAaHUMBIC pPa3phHIBHI.
HenpepbiBHOCTh 351eMeHTapHBIX (GYHKIUMHA. ACUMOTOTHI K Tpadukam (yHKIUNA U
CcIoCcOOBI NX HAXO0XKICHUS

Pazoen 4. /Jugpghepenyuanvnoe ucuucnenue @Qynkyuii 00H020 HeE3A6UCUMO20
nepemenno2o

4.1. Ilpon3Boanas GyHKIMM B TOUKe. ['eoMeTpUYECKU CMBICI MPOU3BOIHOM.
YpaBHEHHE KAacaTEIbHOW U HOPMAIH K TJIOCKOW KpUBOW. DU3NUECKUM CMBICT NEPBOU
npon3BoaHOU. [IpaBuia HaxX0XAEeHUS TPOU3BOAHOM CYMMBbI, PA3HOCTH, ITPOU3BEICHUS
1 oTHOIEeHUs1 QyHKIu. Tabauia mpou3BOIHBIX OCHOBHBIX JIEMEHTAPHBIX (PYHKITUH.

4.2. [IpousBoanas cioxknou pyukuuu. Jlorapudpmuyeckoe quddepeHnrpoBaHue.
[IpousBogHass GyHKUMM, 3adaHHOW mapaMmeTrpudecku. [IpousBoagHas HeEsBHOU
¢ynkuun. OnHOCTOpOHHME TpousBoaHble. llepBeii  muddepenmman u  ero
r€OMETPUYECKHUIN CMBICII.

4.3. [IpousBoansie u nuddepeHIranbl BHICIIUX MOPSIAKOB U UX CBOWCTRBA.

4.4. IlpaBuno Jlonutans. ®opmynsl Telnopa m MakiopeHa C OCTaTOYHBIM
yienoM B ¢opme Jlarpamxka wu Ileano. Tabmmia pa3noKeHW OCHOBHBIX
AJIIeMEHTapHbBIX PYHKIUH 110 popMmysie MakinopeHa.

4.5. Kputepuit monotoHHoctu nuddepennmpyembix ¢yukmuii. Heooxomumoe u
J0CTaTOYHOE yCJIOBUE AKCTpeMyMma. Kputudeckue Touku nepBoro poaa. Haxoxnenue
HauOOJIBIIIEr0 U HAWMEHBIIIETO 3HAYCHU (PYHKITUU Ha OTPE3KE.

4.6. OmpeneneHue BBITYKIOCTH U BOTHYTOCTH, TOuek mneperuba. [Ipumenenue
BTOPOW MPOU3BOJHOM K HAXOXKICHUIO HMHTEPBAJIIOB BBIIYKIOCTH W BOTHYTOCTH.
Kputnueckue toukn BTOporo pozaa. OOmas cxema HccleAoBaHUA (QYHKIUN U
IOCTPOEHUs IrpaUKOB.

Pazoen 5. Heonpeoenennvie u onpeoenennvie unmezpanvl. Hecoocmeennwvie
uHmezpavl

5.1. IlepBooOpa3nas. HeomnpeneneHHblid uHTErpajq M e€ro cpoiicTBa. Tabnwuia
OCHOBHBIX  (popmyn  uHTerpupoBaHusi. HemocpeacTBeHHOE  MHTErpUpPOBAHUE.
HNuTerpupoBanue 1o 4acTsam U MOJCTAHOBKOM.

5.2. laTerpupoBadre palMoOHANBHBIX JpoOel C TMOMOIIBI0 PA3JI0KEHUS Ha
npocteiiiue apodu. MHTEerpupoBaHe HEKOTOPHIX TPUTOHOMETPUYECKUX (YHKIIUH.
HNHTerpupoBanne HEKOTOPBIX UPPALUOHAIBHOCTEMN.
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5.3. Onpenenenue U OCHOBHBIE CBOMCTBa OMpEAETICHHOTO MHTerpana. @opmyna
Hprorona-Jleiitonuiia. BeluncieHue ompeaeieHHbIX WHTETPajoB METOJaMHU 3aMEHBI
MEPEMEHHOM U IO YaCTAM.

5.4 IlpumeHeHue onpeAeEHHbIX UHTETPAJIOB B TEOMETPUH U (PU3UKE.

5.5 HecoOcTBeHHbIE MHTETpajibl C OECKOHEUHBIMU MPEEIaMi UHTETPUPOBAHUS U
OT HeorpaHuueHHbIX PyHKIMI. OCHOBHBIE CBOMCTBA. [IpU3HAKU CXOAMMOCTH.

Pazoen 6. Jlugpgpepenyuanvnoe ucuucnenue - @yHKyuii - HeCcKOJIbKUX
He3a8UCUMDBIX NEPEMEHHBIX

6.1. O6nactp ompeaenceHusi, Mpenea U HENPEePHIBHOCTh (PYHKIIMH HECKOJBKUX
MEPEMEHHBIX.

6.2. YactHpie mpou3BOAHBIE U AUPHEPEHUUPYEMOCTh (YHKIIMH HECKOJIbKHX
nepemMeHHbIX. HeoOxomumoe u  gocraroyHoe ycioBus AuddepeHInpyeMOCTH.
[onueiit uddepenmuar.

6.3. I'panuent. Ilpou3BogHas 1o HampaBieHUIO. YacTHbIE NPOU3BOJIHBIE U
nuddepeHIranbl BEICIIUX TOPSIKOB.

6.4. OxcTpeMyMbl (DYHKIIMM HECKOJIBKUX TepeMeHHbIX. HeoOxomumoe yciosue.
Hocrtarounble ycnoBusi. Kputepuit CumnbBecTpa. YCIOBHBIM 3KCTpeMyM. MeTon
Jlarpanxa

Pazoen’. Obviknosenuvie oughpepenyuaivhnovie ypasnenusn

7.1. O6bIkHOBEHHbIE  Tu((depeHMaIbHblE  ypaBHEHHUsS  IEPBOrO  MOPSAIKA.
YactHoe, obmee u ocoboe pemenusd. 3amaya Komm. Ilonstue o Teopeme
CYLIECTBOBAHMS W €IMHCTBEHHOCTH pemeHus 3agaun Komm. HWHTerpupoBanue
YPaBHEHUH C pa3JesOlMMUCA MepeMEeHHbIMU. HeKoTopble THUIBI MHTErPHPYEMBIX
ypaBHEHUH mepBoOro nopsiyika. JIuHeiHple ypaBHEHUs NepBOro nopsiika. OqHOpoaHbIE
Y CBOJSIIMECS K HUM THUIIbl YPaBHEHU [TEPBOTO NOPSJIKA.

7.2. llonsitne 00 OOBIKHOBEHHBIX UG (GEPEHINATBPHBIX YPAaBHEHUSAX BBICHINX
nopsankoB. [loctanoBka 3amaun Komm. Obmee permenne. @opmynnpoBka TeOpeMbl
CYLLECTBOBaHMsI M €IMHCTBEHHOCTU pelieHus 3anaun Kommum. HekoTtopble vacTHble
BHU/Ibl YPDABHCHUU.

2.2 CTpyKTypa y4eOHO# JUCUUIJINHBI
Ta6nuna 2.1 — Ctpykrypa yueOHON JUCHMILUIMHBI JJI1 OYHOU POpMBbI 00yUEeHHS

HasBanus KonnyecTBo yacos WNupuxarop [Ipu3naxk
COZIEpKATEIbHBIX Pa3/IeIOB U Ounas KOMIIETEHIIUI
TeM y4eOHON AUCLUILIMHbI BCETO B TOM YHCJIC
JeK. | mp. | 1ab. | MHA. CPC
1 2 3141516 7 8 9
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“%% ocydapcmeeHHbIlU yHUueepcumem CTO CMK
. no 3emseycmpoucmey
Ha3zanus KonnuecTBo yacoB Nuaukarop [Ipu3nak
CcoJepKaTeIbHbBIX Pa3IeiIoB U Ouynas KOMIIETEHIIN I
TEeM y4eOHOU JUCITUTUIHHBI BCEro B TOM YHCJIE
JeK. | mp. | 1ab. | MHA. CPC
1 2 31456 7 8 9
OIlK-3.1,3.2 Al1-A3, Bl1-
B4, C1-C4
Jluneiinas anreOpa N 1
AHAJIMTUYECKAS T€OMETPHUS.
OIIK-3.1 Al-A2, Bl1-
DnEeMEHTHI TUCKPETHOM B2, Cl-C2
MaTeMaTUKHU n| 12 4 |16 2
MaTEMATUYECKOMN JIOTUKHU.
BBenenue B MaTeMaTH4eCKuii 9 4 |4 1 OIIK-3.1 /1%312-/\(:21, 1312
aHaJIN3. ’
HuddepenmansHoe OIIK-3.1 Al-A2,Bl1-
VCUYHUCIICHHE byHKIMH 9 4 |4 1 B2, C1-C2
OJTHOTO HE3aBUCUMOTO
TIEPEMEHHOT 0.
Heonpenenenusie u OIIK-3.1 Al-A2, Bl-
ONIPEACIICHHbIE  MHTErpaybl. | 12 4 |6 2 B2, Cl-C2
HecoOcTBeHHBIE MHTETPAJIBI.
Huddepennmansaoe OIIK-3.1 Al-A2, Bl-
VCUHCIICHUE dbyHKIUN 12 6 | 4 ) B2, C1-C2
HECKOJIBKMX  HE3aBHUCUMBIX
IIEPEMEHHBIX.
OOBIKHOBEHHBIC OIIK-3.1 Al-A2,Bl-
muddepeHnranbHbIe 14 | 6 |6 2 B2, Cl-C2
YPaBHEHUS.
DK3aMeH 27 27 OIIK-3.1,3.2 ?314:%(:31,_]22
Bcero yacon 108 | 34 | 34 13+27

OcHOBHBIMU 3TanaMu  (OPMUPOBAHUSL YKA3aHHBIX KOMIETEHIUN (MHIUKATOPOB
KOMIETEHIIUN) TMPU U3YYEHUH CTYJAEHTAMU AUCUUIUIMHBI SIBJSIOTCS MOCIEI0BATEILHOE

M3y4YECHUE

COZIEpPKATEeNIbHO CBSI3aHHBIX MEXIY CO00W  pazdenog (mem) y4eOHBIX

3aHsATUNA. V3ydeHue Kaxaoro pasaena (TeMbl) MPEAIoJiaraeT OBJIAJICHUE CTyACHTaMu

HCO6XOI[I/IMBIMI/I KOMIICTCHIIUAMMU. PGSYJ'IBTaT arTecTaliun CTYJACHTOB

Ha Ppas3InIHbIX

sTanax (GOPMHUPOBAHUS KOMIIETEHIIMNA  TOKAa3bIBae€T YPOBEHb OCBOCHHS KOMITETCHITUMA
CTyJICHTaMH.
©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 9
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2.3 Pacnipene/ieHue KOHTAKTHOM padoThl
Pacnpenenenre KOHTaKTHOM paOOThHI MO BUJAM 3aHATHI MPHUBEIEHO B TabiMIax
23.-24.

Ta6nuna 2.3 — Jlekuuu, ux coaepkaHue 1 o0beM B Hacax

Ouunas ®O
HaumMmeHnoBanue TeMbl
CopnepxaHue JeKINU

Howmep
TEMBI
Howmep
JIEKITUU

1 2 3

N +| Oobem
=1 Y| Cemectp

T.1. | JI.1-3 | Pazaen 1. JIuneiinas ajgreépa u aHAJTUTHYECKAS] TeOMeTPHUsI

1.1. Matpunpl m pgeiictBus Hax HuMH. OmpenenuTeny N-ro TMOpsSIKa W HUX
cBoiictBa. CmocoObl BeIUMCIECHHS onpenenutencii. CHCTeMBbl JTMHEHHBIX
ypaBHenuit. [IpaBunio Kpamepa.

1.2. Meton Taycca. Panr wmarpumpl. Teopema Kponekepa-Kanmemmun o
COBMECTHOCTH CHUCTEMBI JIMHCHHBIX aNre¢OpandecKiX YpaBHCHUI.

1.3. O0OpatHass Matpuna. Marpu4HbId METOJ| PELICHUs] CUCTEM JIMHEHHBIX
anreOpandeckux ypaBHeHuil. CTpykTypa oOOIIEro pEHmICHUs HEOIHOPOIHOM
CUCTEMBbI ypaBHEHUH.

1.4. JIuneiinple BeKTOpHBbIE HpocTpaHcTBa. Cll0)KEHHE BEKTOPOB M YMHOXKECHUE
BEKTOpa Ha 4MCIO. JInHEelHass 3aBUCUMOCTh U HE3aBUCUMOCThH BEKTOpPOB. basuc.
Koopnunatel BekTopa B BEIOpaHHOM Oasuce. JlymHa BekTopa. JIuHeHHBIC
oTiepanyy B KOOpAWHATAX.

1.5. CkamspHoe, BEKTOPHOE€ M CMEIIaHHOE TPOW3BEIECHUE BEKTOPOB, WX
OCHOBHBIC CBOWCTBA M TeOMeTpHUecKas HHTeprperamus. KoopauaaTHOE
NPEACTAaBICHAE TPOW3BENCHHA  BEKTOpPOB. KpuTepnm  KOJUIMHEAPHOCTH,
OpPTOTOHALHOCTH U KOMILIAHAPHOCTH BEKTOPOB B KOOPAMHATHOM (hopMe.

1.7. YpaBHeHue MpsiMOM JIMHUM Ha TUIOCKOCTH U B MPOCTPAHCTBE. YpaBHEHHUE
IUIOCKOCTH. Pasnuunbie (opMBI ypaBHEHUWI NpsSMOW M IUIOCKOCTH. B3ammuoe
PAaCIOJIOKEHHUE NPSMBIX U INIOCKOCTEH B MPOCTPAHCTBE.

T.2. | J1.4-5 | Pazaen 2. DneMeHTHI JMCKPETHOI MATEMATUKH U MATeMATHY€eCKO# JTOTUKH 4 1
2.1. DneMeHTHI anreOpbl JIOTUKU BBICKa3biBaHWil. Omneparuu HaJl MHOXXECTBAMHU
(oObenuHEHUE, ICpeceUeHIEe, Pa3HOCTh).

2.2. CBoiicTBa OWHapHBIX  omepanuii  (3aMKHYTOCTh, ~KOMMYTAaTHBHOCTb,
aCCOIMATUBHOCTH). JIN3BIOHKITNS, KOHBIOHKIINS, MMILTUKAINS, SKBUBAICHTHOCTD.
2.3. OcHOBHBIC TOHATHS KOMOWHATOPHKH. I[lepecTaHOBKH, pa3MEIICHHS U
coYeTaHusl.

T.3 J1.6-7 | Pa3nen 3. BeeaeHue B MaTeMaTHYECKHIl aHAIN3 4 1
3.1. TIlpegen mociienOBaTeNLHOCTH W €ro TeoMeTpuueckwid cMbici. CBOMCTBa
npenenoB. beckoneuHo mameie m OeckoHEYHO Oonbimwe BenwdwHEL. [Ipemern
¢dynkun. OmHocTopoHHHUE Mpeaensl. CBoiicTBa npenenoB GyHkimiA. CpaBHEHNE
0CCKOHEUHO ManblX (DYHKIHA. DKBUBAJICHTHBIC OCCKOHCYHO Mallble (YHKIIUH.
Berunciienue mpenesioB ¢ TMOMOIIBIO TaONUIBI OCHOBHBIX SKBHUBAJICHTHBIX
OeckoHeuHO Mabix QyHKIM. [IepBhIil U BTOPOIl 3aMevaTeIbHbIC PEICIbI.

3.2. [lonatne HempepbIBHOCTH B Touyke. OMHOCTOPOHHUE Tpeaeibl (YHKIUU
OnpenencHuss Pa3pbiBOB IEPBOIO M BTOPOTO POJOB. YCTPaHHUMBIC pPa3pBIBEIL.
HempepbIBHOCTH 2JIEMEHTApPHBIX (YHKIHA. ACUMITOTH K TpadhukaM QyHKIHHA U
crocoOBI X HAXOXKACHUS

©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 10
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Howmep
TEMBI

Howmep
JIEKIIUH

HaumMmeHoBaHue TeMBbI
ConepxaHue JeKIUU

Ouynasga ®O

3

Pazgen 4. luddepennuanbHoe ucuncieHue GyHKIUH 0THOT0 HE3aBHCHMOI0
nepeMeHHOr o

4.1. IlpousBoaHast (YHKIUKA B TOYKE. | COMETPUYCCKUI CMBICI MPOU3BOTHOM.
VYpaBHeHHE KacaTeJbHOH M HOPMalld K IUIOCKON KpuBOil. DU3MUECKHI CMBICT
nepBoi Npou3BoAHOM. [IpaBuia HaxoXIEHHs NPOU3BOJHON CyMMBI, Pa3HOCTH,
NpOM3BEACHHUST W OTHOIICHMs (GYHKIMHA. Tabnuua NPOM3BOAHBIX OCHOBHBIX
3JIEMEHTaPHBIX (YHKIHHA.

4.2. ITponsBoaHast cinoxHou GyHkmun. Jlorapudmudeckoe nuddepeHIupoBaHue.
IIpowsBonHas (QyHKIWH, 3aAaHHON TmapaMeTpudecku. [Ipow3BoaHAs HESBHOM
¢ynkun. OmpHOCTOpOHHME Tpom3BomHBIC. IlepBelid muddepeHnanT U ero
T€OMETPUYECKUN CMBICII.

4.3. ITpousBoanbie U audepeHIuaibl BRICIINX MOPSIKOB U MX CBOMCTBA.

4.4. TlpaBuno Jlonurtans. @opmynsl Teitmopa u MaknopeHa ¢ OCTaTOYHBIM
wieHoM B ¢opme Jlarpamwxka u Ileano. Tabmuuma pasnoXeHUH OCHOBHBIX
aneMeHTapHbIX GyHKuuii no ¢popmyiie MakiopeHa.

4.5. Kpurepuii MonotonHoctH muddepeniupyembix (ynkuuii. Heobxoaumoe n
JOCTaTOYHOE YCJIOBME OJKCcTpeMyMa. KpuTuueckue TOYKM NIEpBOrO  poja.
Haxoxxnenrne HanOOIbIero ¥ HaNMEHBIIIET0 3HaYeHUH (QYHKITNH Ha OTpe3Ke.

4.6. Onpenenenue BBITYKIOCTH W BOTHYTOCTH, TOYEK meperuda. [IpumeHeHwue
BTOpPOW TPOM3BOTHON K HAXOXKICHHWIO WHTCPBAJIOB BBITYKIOCTH UM BOTHYTOCTH.
Kputndeckue Toukm BTOporo poxa. OOmas cxema uccleAoBaHUs (YHKIUH H
MTOCTPOCHHS TPA(PHKOB.

| &1 Oobem
=1 “'| Cemectp

T.5

JI.10-
12

Pa3zngen 5. HeompenesieHHble U onpeneneHHble HHTerpaiabl. HecodcTBeHHbIE
HHTETrpaJibl

5.1. TlepBooOpa3nasi. HeompeneneHHBId WHTErpall W €ro cBoWcTBa. TaOmwmia
OCHOBHBIX (JOPMYJI HMHTCTpUpOBaHUs. HemocpeJacTBEeHHOE HMHTETPUPOBAHUE.
HurerpupoBanue Mo 4acTsIM U MOACTaHOBKOM.

5.2. lHTerpupoBaHue panUOHANBHBIX ApO0OEii C MOMOUIBIO Pa3lIOXKCHUS Ha
npocredmue apodu. HVHTerpupoBaHHE HEKOTOPHIX TPUTOHOMETPHUECKUX
¢(yskumii. THTETprpOBaHne HEKOTOPBIX UPPAIMOHATBHOCTEH.

5.3. Onpenenenne W OCHOBHBIE CBOWCTBA OMNpENEICHHOTO MHTerpana. dopmyna
Herotona-JleliOauma. BwluucieHne ONpENeeHHBIX HMHTErPajoB  METOIdaMH
3aMEHBI IEPEMEHHOH 1 TI0 YacTsIM.

5.4 TIpuMeHeHue onpeneNEHHBIX HHTErPajoB B TEOMETPUH U (hPHU3HKE.

5.5 HecoOCTBeHHBIE HHTETPaAJIbl C OECKOHEYHBIMU TPEeIaMA MHTETPUPOBAHMS U
OT HeOTpaHWICHHBIX (QyHKINH. OCHOBHBIE CBOHCTBA. [IpH3HAKY CXOJIUMOCTH.

T.6

JI.13-
15

Paznen 6. [duddepeHunanbHoe HCUYUCTeHUEe (YHKIUA HECKOJIbKHX
He3aBUCUMBIX NMepeMeHHbIX

6.1. OGnacte ompezeneHus, Mpeaesl M HENPEephIBHOCTh (PYHKIMH HECKOJIBKHX
HEepEeMEHHBIX.

6.2. YactHble npou3BoAHbIE M AUPGEPESHIUPYEMOCTh (YHKIMH HECKOIBKUX
nepeMeHHbIX. HeoOxomumoe M JocTaToyHOE YCIOBUS AU PEPEHIPYEMOCTH.
[onuerii tuddepennuar.

6.3. I'paguent. Ilpom3BomHass 1O HampaBieHHI0. YacTHbIE NPOHM3BOIHBIC U
g depeHITaTbl BRICIINX TOPSIKOB.

6.4. DxcTpeMyMbl (YHKIIMH HECKOJIBKHX TiepeMeHHBIX. Heobxomumoe ycioBue.
Jloctarounsie ycnoBus. Kputepuit CunbBecTpa. YCIOBHBIA dKCTpeMyM. MeToj
Jlarpamxka

©rys
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Howmep
JIEKIIUH

HaumMmeHoBaHue TeMBbI
ConepxaHue JeKIUU

Ouynasga ®O

3

JI.16-
17

Pazgen7. O0bikHOBeHHBIE TU(depeHIHATBHBIC YPABHEHHS

7.1. OOblkHOBeHHBIE  Au(QepeHIanbHble  ypaBHEHHS IIEPBOrO  IMOPsIKa.
YactHoe, obmee u ocoboe pemenus. 3amada Komm. Ilonste o Teopeme
CYIIECTBOBAaHUS M EIMHCTBEHHOCTH pelieHus 3anauu Komm. MHTerpupoBanue
yYpaBHEHHH €  pa3leNsIoIMMUCS  ITIEpeMEHHBIMH.  Hekoropble  THIBI
MHTETPUPYEMBIX YpaBHEHHH IEpBOTo nopsaxa. JIMHeliHble ypaBHEHHsI IIEPBOTO
nopsinka. OTHOPOTHBIE W CBOJISAIINECS K HAM THITHI ypaBHEHUHN IIEPBOTO HOPSIIKA.
7.2. Tlonsitne 00 OOBIKHOBEHHBIX JU(PGEPCHIMATLHBIX YPABHEHUSAX BBICIIHX
nopsnkoB. [loctanoBka 3amauum Komm. OOmee pemenne. DopMmynupoBKa
TEOpEMBl CYIISCTBOBAaHUS W COUHCTBEHHOCTH pemieHus 3amaun  Komrm.
HexoTopble yacTHBIE BU/IbI YPABHEHHIA.

| & O0obeM

=1 “'| Cemectp

OO0 JJeKIMOHHBIA 00bLeM TUCHUIIIAHBI

34

Ta6nuna 2.4 — Ilpaktuueckue (MM CEMUHAPCKUE) 3aHATHUSA, UX COJICP)KaHUE U OOBEM B
Jacax

Howmep
TEMBI

Howmep
3aHATHS

ConeprxaHue 3aHATUN

Ounaga O

0O0beM

Cemectp

[

3

4

5

I1P1-3

Martpuuel u aeiictBus Hax HUMUA. CiocoObI BBIUMCIIEHUS
onpenenuteneid. CucTeMbl JMHEHHBIX  YpaBHEHMIA.
[IpaBuno Kpamepa.

Meron Taycca. JIMHEHHO 3aBUCUMBIE W JIMHEWHO
HE3aBHCHUMBbIC CTOJOLBI M CTPOKM MaTpuipl. PaHr
matpunbl. OOpaTHas watpuiia. MaTpuuHbli MeToA
penieHus CUCTEM  JIMHEHHBIX anreOpandecKux
YPaBHCHUU.

JIuneiinple  BexkTOpHBIE IpocTpaHcTBa. CKamsapHoe,
BEKTOPHOE M CMEIIAHHOE IIPOU3BEACHUE BEKTOPOB.
YpaBHeHHE IPSIMOM Ha IUNIOCKOCTH U B IPOCTPAHCTBE.

6

1

T.2.

I1P4-5

DeMeHTHI ,Z[HCKpCTHOﬁ MaTE€MaTUKH U MaTEMaTHYE€CKOM
JIOTHKH.

CpoiicTBa  OWMHApHBIX  OMEPAIIHA. JIM3BIOHKIINS,
KOHBIOHKIIHSA, AMILTHKALS, SDKBUBAJIEHTHOCTb.
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OCHOBHBIC TTOHSATHUS KOM6I/IHaTOpI/IKI/I.

T.3 |IIP6-7 | BerunicnieHne TpeAenoB (yHKIWHA. OKBUBaJCHTHbIC| 4 1
O0eckoHeyHo Manble QyHkiuu. [lepBeiii U BTOpOU
3aMeyvaTeIbHbIC MTPEIEIbI.

[lonsiTme HempepblBHOCTH B To4ke. OmnpeneneHus
pa3pbIBOB TEPBOTO W BTOPOTO POJOB. YCTpPaHUMBIE
pa3pbiBbl. HenpepbhIBHOCTD 21eMEHTaPHBIX (PYHKITHH.

T.4 | IIP8- |TIponsBoaHast PYHKIIMU B TOUKE. TabuIa MpOU3BOIHBIX 6 1
10 | oOCHOBHBIX 3JIeMEHTAPHBIX (QyHKIHH. OCHOBHBIC TTPHEMBI
BBIYMCJICHUU.

[IpousBoanas cnoxuoi ¢pynkiun. Jlorapudgmuaeckoe
muddepennuponanue. [IponsBoanas QpyHKIuy,
3alaHHoOM apameTpudecku. Heooxomumoe u
JOCTATOYHOE yCIIOBUE IKCTPEMyMa.

HccnenoBanne dhyHKIUN, aCCCUMITOTHI

T.5 |1IP11- | HeompeneneHnslid mHTErpai. HemocpencTeeHHoe 4 1
12 |uHTerpupoBanue. THTETprpoBaHUE 1O YaCTAM U
[MOJCTAaHOBKOM.

Brruncnenue onpeeeHHbIX HHTETPAIoB METOIaMHU
3aMEHBI IEPEMEHHOMN U 110 YaCTSIM.

T.6 |IIP13- | ObGnacTh onpeeieHus, Ipe/iei U HeNPEePhIBHOCTh 6 1
15 | pyHKIIMM HECKOJBKUX MEepEMEHHBIX. YacTHbIE
MPOU3BOJHBIE U AU PepeHupyeMocTb PyHKINUN
HECKOJIbKUX MEPEMEHHBIX.

[Tonuebiit nuddepennman GQyHKIUNT HECKOIBKUX
INEPEMEHHBIX. DKCTPEMYMbI (PYHKIIMH HECKOIBKUX
IEPEMEHHBIX.

T.7 | 1IP16- | JIuneitnble quddepeHnranbpHble YpaBHSHUS IIEPBOTO 6 1
18 |mopsiaka

WuTerpupoBanue nuddepeHmanbHbIX ypaBHEHUH C
Pa3IeIIAIOIUMUCS TIEPEMECHHBIMU

KoHTtposnbHas padora.

Bcero 4acoB o aucuunjnHe 36 1

2.3 Pacnipene/ieHue caMOCTOSITE/IbHOI pad0ThI CTYICHTOB
Pacrnipenenenue camoctostenbHol padboThl ctyaeHToB OPO mpenctaBieHo B BUAC
Tabnuuel 2.5.

No Henenu 1121345678 |91(10(11{12(13]14|15/16|17| Utoro

[ToaroToOBKA K JEKIUAM 1 1 2

©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 13
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IMoaroroBka K MpPaKTHYECKHM 1 1 1 3
3aHATUAM

Pa6ora Han 1 1 1 3
I/IH,Z[I/IBI/II[yaHBHBIMI/I 3aJaHUAMHU

(pecpepam)

IToaroroBka 1 1 1 3
K TEKYIIEMY KOHTPOJIIO

[ToaroroBka K MPOMEKyTOIHOU L1111 (2(22(2|2|2(2(2(2|2|2| 27
aTTecTaluu
(pK3aMmen)

Hroro 2112121212133 |3|3[2[3[3[3]2]2]11+27

2.4. PacnipeesjieHrie MHTEPAKTUBHBIX BUI0B 3aHATHI.

Ounas ¢popma o0yueHus.
O0beM UHTEPaKTUBHBIX 3aHATHI — 17 4acos.
Tabnuma 2.7 — Pacnipeenenne MHTEPaKTUBHBIX 3aHATUH cTygeHTa ODPO

IlepBblii cemecTp

Ne Henern 1(12(3(4|5|6|7 |89 10 1112|1314 (15|16 | 17| 18 | Bcero

—_
[e)
—
[e)
—_
[e)
—_
(el
—_
[e)
—_
—_
(el
(e
O

Jlexun 0 1 1

Ipaktyueckn | 0 | 1 | O [ 1 [ 1T | O[O 1]1 0 1/0(0]0| 1| 1]0]0 8
€ 3aHATHA U
n1abopaTopHBI
¢ paboThI

Bcero oj(2]j1rj1rj2j0j1j1j2y04J2j0j]1rj10}121212,0, 17

XapaKkTepuCTUKA MHTEPAKTUBHbIX BUI0OB 3aHATHI

NHTepakTHUBHbIE METO/IbI HA JIEKIUAX:
Munu-nexuus, [Ipezenramus ¢ odcyxaenuem, OoparHas cBs3b, JIeKus ¢ 3apaHee
3arIaHUPOBAHHBIMU OIITMOKAMM.

HNHTepakTUBHBIE METOAbI HA MPAKTHYECKUX 3aHATHAX:

PaGora B MamplX Trpymnmax B KOMIIBIOTEPHOM  KJIAcCE€, KOJUIEKTUBHBIN
(MHOrOCTOpOHHEE B3auMOJEHCTBUE B (opmMe TpymnmnoBoro oOOHIEHUS, B KOTOPOM
MIPUHUMAET Yy4YacTUE KaXKIbIM CTYAEHT Ha IPAKTHYECKOM 3aHATUH); KOJUIEKTHUBHO-
rpynmnoBoi (paboTa MajbIX TPYMI COEAUHSETCS C paboTOM BCceX MPUCYTCTBYIOIIUX Ha
CEMHUHApPCKOM 3aHSITUN).

HNuTepakTHBHBIE METO/IbI B CAMOCTOSITEILHOI padoTe:
Mo3sroBoii mtypM. Meton mpoekToB, MeTton o0yueHus B mapax (CIappHHT-
MapTHEPCTBO).

©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 14
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3. IEPEUEHb YYEBHO-METOJUYECKOI'O OBECIIEYUEHUA 1JI51
CAMOCTOSATEJIBHOU PABOTBI OBYUAIOIIUXCSA ITO JUCIHUIIJIINHE
Tabnuma 3.1 — [lepedyeHb BOIIPOCOB M 3aJ1a4 sl BUJIOB KOHTPOJIS

HaumenoBanue | IlepeyeHb BONPOCOB M 3a1a4 ®opmupyemble

TEMbI KOMIICeTCHIIUN
(MHAUKATOPBI
KOMIIEeTEeHIM)

BxomHoii 1. JTJorapudmer OINlK-3.1,3.2

KOHTPOJIb Onpenenenue. OcHoBHbIE cBOMCTBA [IpocTeitue

(npoBoauTcs | IorapudMuUecKue ypaBHEHUs U HEPABEHCTBA.

Ha |-2 2. OCHOBBI TPUTOHOMETPUU

Henemsix 1-ro | OCHOBHBIE TPUTOHOMETPHUYECKUE HYHKITUU.

cemecTpa B ®opmyisl npuBeneHUs. Pemenne npoctenmmx

IMACbMEHHOU TPUTOHOMETPUYECKUX YPABHEHUM.

dbopme 1o 3. [Nokazatenpubie Gynknuu. [IpocTeiime ypaBHeHUS

VHIUBUIYAJIbH | © HEPABEHCTBA.

BIM 33JIaHHSIM)

Texkymui IIepeueHb BOPOCOB K TEKYILIEMY KOHTPOJIIO:

KOHTPOJIb

(mpoBOUTCS Jluneiinas ajaredopa

Ha BCEX BUAAX
3aHATUN U TIPU
MIPOBEPKE
KOHCIIEKTOB
JICKLIUH, B
NMUCbMEHHOMU
dhopme) o
BCEM pa3zjiesiaM
1 TeMaM Kypca

Marpuiibl, BUbl MaTpull. J[elicTBUA HAJ MaTPULIAMH.
Onpenenurenu, UX CBOMCTBA.

MuHop, anreOpandeckoe 1onoiHeHne. Beraucienus
oTpeeNuTeNel ¢ TOMOIIBIO aNreOpandecKux
JIOTTOJTHEHUM.

®opmynsl Kpamepa aiist pemieHus: CUCTEM JIMHEWHBIX
anreopanuecknx ypaHenuit (CJIAY).

OOparHast MaTpuIla, METO/Ibl BEIYUCIICHUS, MATPUYHAS
dbopma 3anucu CJIAY, pemenne CJIAY ¢ moMoIisio
00paTHOI MaTpHULIbI.

Panr marpunsl, Teopema Kponekepa-Kanemnu. Merog
["aycca ans pemenust CJIAY (oOumii ciyvaii cucrema
N-TO MOPSIKA).

AHaJIMTHYECKAsI TEOMETPHUS

[ToHaTHe BEKTOpa, MPOECKIIUH BEKTOPA HA OCU
KOOPAWHAT, EAMHUYHBIE OPThI, HAITPABJIAIOIINE
KOCUHYCHI.

JIuHenHble ornepanuy HaJl BEKTOPAMU, UX OCHOBHBIE
CBOWCTBA, KOJUIMHEAPHOCTh U KOMILIAHAPHOCTD
BEKTOPOB.

Paznoxenue BekTopa mo 6asucy.

CkansipHOE IPOU3BEICHUE BEKTOPOB, €Er0 CBOMCTBA.
BektopHoe npon3BeieHUuE BEKTOPOB, €TI0 CBOKCTBA.
CwMenmaHHOe TPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA.
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ocydapcmeeHHbIlU yHUsepcumem
no 3emseycmpoucmey

CTO CMK

Paccrosinue Mex 1ty AByMs TOYKaMH Ha TJIOCKOCTH.
HaxoxaeHue miomanan TpeyrojibHUKa, JeIeHUe
OTpe3Ka B 3aIaHHOM OTHOILICHHH.

VYpaBHEHUE MPSAMON HA INIOCKOCTH: C YTJIOBBIM

K03 PUIIMEHTOM; MPOXOAIEH Yepe3 JaHHYIO TOUKY
C YIJIOBBIM KO3 GUIIMEHTOM; TPOXOIAIIEH Yepes3 Be
JTAHHBIE TOYKHU.

VYron Mexay IByMsl PSIMBIMU, YCIIOBHSI
NapajuieIbHOCTH U NEPHEHAUKYIISIPHOCTH MPSMbBIX Ha
MJIOCKOCTH.

OO61iee ypaBHEHUE TIPSIMO, HOPMAJIbHOE YPaBHEHHE
IPSIMOM, PaCCTOSIHUE OT TOUKH JI0 IIPSAMOM Ha
MJIOCKOCTH.

OO11ee ypaBHEHUE TUIOCKOCTH, YTOJI MEXKTY
MJIOCKOCTSIMM.

HopmansHoe ypaBHEHHE IIOCKOCTH, PACCTOSIHUE OT
TOYKHU JI0 TIJIOCKOCTH.

OO6miee ypaBHEHUE MPSIMOU B IPOCTPAHCTRE,
KaHOHUYECKHUE YPABHEHUS MPSMOM, MapaMeTPUUECKUE
ypaBHEHUS.

VYron Mexay NpsMbIMH, YCIOBUS MAPAIIIEIBHOCTH U
NEPIEHIUKYJISIPHOCTH MPSMBIX B IPOCTPAHCTBE.
PaccTosiHre OT TOYKH 10 MPSIMOM B POCTPAHCTBE.
B3auMHOe pacnonoxeHue npsiMou 1 IIOCKOCTH.

DJIeMEHTBI JUCKPETHOM MAaTEeMATHKH U
MaTeMATH4YeCKOil JJOTHKHU

DNeMEeHThI aJIreOpbl JIOTUKU BBICKA3bIBAHU .
Omnepanny Haax MHOKeCTBaMU (00beTMHEHHE,
NepecevyeHNe, Pa3HOCTh).

OpueHTupoBaHHbIE TPAQBHI.

OcHoBHbIE NOHATHS KOMOMHATOPUKHU. [lepecTaHOBKH,
pa3MeLIeHNs U COUEeTaHusl.

MaremaTn4ecKkui aHAIH3

[Ipenen pyHKUMH HENPEPHIBHOTO apTyMEHTA.
beckoneuHno masbie GyHKIUH (IPUMEPHI).

[TepBblii 1 BTOPOM 3aMeUaTEIIbHBIN MPEAE.
HenpepriBHOCTD (hyHKIIMH, KIaccupUKaIys TOUEK
paspbiBa (MMpUMEpPHI).

[TonsiTHe MPOU3BOIHON PYHKIINU, TEOMETPUUECKUI
CMBICIL.

ITpou3BoHast CyMMBI, TPOU3BEAECHHUS, YACTHOTO

GyHKITUH.
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ocydapcmeeHHbIlU yHUsepcumem
no 3emseycmpoucmey

CTO CMK

ITpousBoHas CII0KHOM (YHKIMH, TPOU3BOIHAS
HESIBHOM (DYHKITUH.

Tabnuna npou3BOAHBIX ANEMEHTAPHBIX (PYHKIINH.
Huddepenuuan yHkuu.

[IpousBoanbie U quddepeHInaibl BHICIIUX TOPSIKOB.
PackpreiTre HEONpeAENEHHOCTEN B IIPEIEIIaxX, IPABUIIO
Jlonurasns.

dopmyna Teitnopa, popmyna MakiopeHa,
pa3ioXKeHne HEKOTOPBIX JIEMEHTapHbBIX (PYHKIUHN 1O
dbopmyrne Maxksopena.

Bo3spacranue u yobiBanue Qpynkuuii. Heodxomumoe u
JI0OCTaTOYHOE YCJIOBUE MOHOTOHHOCTH (DYHKLIMU Ha
OTpe3Ke. DKCTpeMalIbHbIE TOUKH. [locTaTtouHble
YCJIOBHSI 3KCTPEMYMA.

BrInyKII0CTh U BOTHYTOCTb KpUBOM. JlocTaTouHbIe
yCJIOBUS TOYEK Meperuoa.

AcuMnToThl rpadKOB PYHKIUH.

[TepBooOpa3Has U MOHATUE HEONPEAEIECHHOTO
WHTErpana. ['eoMeTpuuecKkuii CMbICT
HEONPEEIEHHOr0 MHTETpaa.

CpoiicTBa HeolpeeaeHHOTo nHTerpaia. Tabnuia
OCHOBHBIX MHTETPAJIOB.

3ameHa IEPEMEHHON B HEOIIPEIECIIEHHOM UHTETPAJIE.
MHTerpupoBaHue 1o 4acTsM JUIsl HEONIPEAEICHHOTO
UHTErpana.

WHTerpupoBaHre NPOCTEUIINX TPUTOHOMETPUYECKUX
BBIPKEHHI, TPUTOHOMETPHUECKHUE MOICTAHOBKH.
WuTerpupoBanue palmoHaIbHBIX APOOEH.

[ToHsiTHE ONpENENIEHHOT0 HHTErpaia, UHTErpajbHas
cymma. CBOMCTBA ONPEIEIEHHOI0 UHTErpasa.
®opmyna Herotona-JleliGnuna. UnrerpupoBanue mo
4acTsAM, 3aMEHA IEPEMEHHOI B ONPEIEICHHOM
UHTETpae.

HecoOcTBeHHbIE HHTETPaIbI C OECKOHEUHBIMU
npeeaaMu, MUHTETPallbl OT Pa3pbIBHBIX (QYHKIIHIA.
[TpunoxeHus onpeaeeHHOro MHTerpasa.
HaxoxneHune miomiaieil, BBIYUCICHNE AJIMHBI TyTH.
HaxoxneHne o0beMOB T BpaleHUs! C TIOMOILBIO
OIpEAEIEHHOTO NHTErpaa.

@DyHKIMU HECKOJIBKHUX IEPEMEHHBIX, OCHOBHBIE
HOHSTHS, HENPEPHIBHOCTH (PYHKITHH.

YacTHbIE TPOU3BOIHBIE.

IToBTOpHOE AMPPEepeHIpPOBaHNE, TPOU3BOIHBIE,
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ocydapcmeeHHbIlU yHUsepcumem
no 3emseycmpoucmey

CTO CMK

nvddepeHnanbl BEICIIUX TOPSIIKOB.

DKCTpeMyM (DYHKIIUU IBYX EPEMEHHBIX, €€
UCCJIeI0BAHMUE.

Huddepentnanbabie ypaBHEHHS TIEPBOTO MOPSIKA,
pa3pelIEHHbIE OTHOCUTEIIBHO MTPOU3BOAHOM. HacTHOE
u obiee pemrenue. 3anaya Ko 15 ypaBHEeHUM
MIEPBOTO TOpsaKa. TeopeMa CyIecTBOBaHUS U

CTMHCTBEHHOCTH.

NuterpupoBanue auddepeHmaibHbIX ypaBHEHUH C
pa3eSIONMMUCS TIEPEMEHHBIMU U OJTHOPOIHBIX.
HuTterpupoBanue MTUHEHHBIX AU(depeHITnaTIbHbIX
YPaBHEHUM.

Tema 1.
DJ1eMEHTBI
JIMHEUHOM
anreOpsl U
aHAJIMTHYECKO
1 TEOMETPUH.

TectNel
1. Panrom maTpuiibl Ha3bIBAETCS:
a) KOJIMYECTBO CTPOK MATPUIIBI;
0) KOJIMYECTBO CTOJIOOB MAaTPHIIBL;
B) HAUBBICIIMI MOPSAAOK OTIUYHBIA OT HYJIS MUHOPOB;
') pa3MEPHOCTb MaTPUIIBIL.
2. Ecnu onipeienuTenb CUCTEMbI TUHEUHBIX
anreOpandeckux ypaBHeHU He paBeH 0, To cuctema:
a) UMEET €IMHCTBEHHOE PEIICHUE;
0) HEe UMeeT PEeIICHUN;
B) UMeeT OCCUMCIIEHHOE KOJIMYECTBO PEIICHHIA;
') UMEET 3 pEeIICHHUS.
3. Kakne u3 3Tux 3-X TOYEK JIeKaT B OJHOHU
MJIOCKOCTH:
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 MPEbIAyIIIE
4. I'eoMeTpruecKasi UHTEPIIPETALNS BEKTOPHOTO
MIPOU3BEACHUS €CTh:
a) TUIOIIA b MapajuiejorpaMmma,;
0) 00BEM Mapasuieenunesa;
B) pabora;
I')pACCTOSIHUE MEK]TY TOUKAMHU.

OIIK-3.1,3.2

Tema 2
DJeMEHTBI
JTUCKPETHOU
MaTEMaTHUKH U
MaTEeMaTHYECK
O JIOTUKH

[Ipennoxenue : «Kto Takou JI.Toncroi?» saBusercs:
a) BBICKAa3bIBAHHUEM;

0) nMpeauKaToMm;

B) KBAHTOPOM:

I') BCE BBIIIENEPEUNCIICHHBIEC BApUAHTHI HE TTOAXOIAT
Bricka3biBaHus1, coieprKallee CBs3U U, U, HE,

OIIK-3.1
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f%% rocydapcmeeHHbIl yHusepcumem CTO CMK
0 rno 3emseycmpoticmey
€CIIH...TO, TOJIbKO €CJIH, TOTJa U TOJIBKO TOT/Ia,
Ha3bIBACTCS:
a) MPOCTHIM;
0) CIIOXKHBIM;
B) OyJsieBO# anreOpoii;
T') BCE BBIIICTIEPEUNCIICHHOE
BrickasbiBaHue — 3T0O
a) YTBEPKJICHHE WM TTOBECTBOBATEIHLHOEC
MPEIIOKEHHE, 0 KOTOPOM MOXKHO CKa3aTh, YTO OHO
WCTUHHO WJIU JIOKHO;
0) omeparusi, 3aaHHAs HA HEKOTOPOM MHO>KECTBE;
B) IIPABHJIO TEOPUU MHOXKECTB;
T) 1000€ YTBEPKIACHUE WU MPEIOKEHHE,
coJieprKaliee BOIpoc.
Tewmsr 3 . x*+4 OINIK-3.1
BBenenune B 1 115)1 X .
. paBeH:
MATEMATHHCCK | 9) oo; 6) 0; B) 4; T) Ha «0» AETUTDH HENb3s!
Wi aHaJIU3.
2. OyHKIUK SINX 1 X mpu X 2 © GyayT
OKBUBAJICHTHBI APYT IPYTY, T.K.:
lim™S =1
a) " x 0) S"M¥ =% B) mo Bropomy
3aMevaTesIbHOMY MPEEIy;
T') OHU HE SBJSIOTCS SKBUBAJICHTHBIMHU.
. .1
lim=x-sin—
3.7 X paBeH:
a) 0; 6) o0; B) MOJIy4aeM HEOIPEAEIEHHOCTh Buia 0@ ;
I) moyiyyaeM Heonpeaenénnocts uga 0- 0.
Tembr 4 u 6 Tect Ne3 OIIK-3.1
HMuddepenuna | 1. Kacarensuas k rpaduky pysxuun ¥ =S¥ g touke
JIBHOC ¢ abcuuccoilt x =0 obpazyer ¢ ocbto OX yroi:
HCUYHCIICHHE pe prs
it D2, 24, 3)60% 4w
OJTHOTO U 5 Hau6 y=xt —3x43
HECKOMBKIX . Haubonbiee 3Hauenne GpyHkumnu Ha
Hesapmenmerx | OTPE3ke [-1.5; 2,5] nocruraercs
MepeMeHHBIX 1) BTouke x =-1;2)BTouke X = 1;3) x =2,5;4) x = -
1,5.
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“%% ocydapcmeeHHbIlU yHUueepcumem CTO CMK
W no 3emneycmpolicmey
3. O6macTs onpenenenus GpyHKIun » b3 eers,
WHTEpBA:
1) ¥ €(0;0).
2) ¥ € (—o0;+00) .
3) xe(-0;3)U3;+x).
4) npaBUJIbHBIN OTBET OTCYTCTBYET B MPEbIITYIIMX
BapUaHTaX.
— 2
4. grad f(x,9) g rouke O(1, 1) gns /(53 =XV ecrp
BEKTOD:
1) grad f=2i+]. 2) grad f=i-2j.
3) grad f=2i-j. 4) grad f=2i+2]
Tema 5 1. ITpu 3aMeHe TTepeMEHHOM B OIIPEACIIEHHOM OINK-3.1
Heonpenenenn | uHTerpasie npeaeiabl MHTErPUPOBAHUS:
bIE U 1) usmeHsitorcs; 2) ocTaroTCs MOCTOSHHBIMU;
omnpeielieHHbIE | 3) MEHSIOTCS MecTaMu;  4) MEHSIOT 3HaK Ha
WHTETPAJIBI. MIPOTUBOIIOIOKHBIH.
HecoOcTBeHHBI .[ sin xdx
€ UHTCIrpalibl. 2 COSX paBeH
1) - ln|cos x| +c, 2) ln|cos x| +c,
3cos’ x
+c
3) 2 ;  4) OTHOCHUTCS K pa3psiay «He
OepyLuXxcs UHTETPaJIOB.
T dx
3.1

1) pacxoaurcs; 2) CXOaUTCH,

3) He Beuncisierca; 4) paseH 1.
3
Isin3 xdx
4, 0 paBeH
2 3 1 8
D3 2)2; 3) 2; 4) 3.
©rys3 Bbinyck 1 U3meHeHue 0 Oksemnnsap Net Cm p. 20




%‘%% rocydapcmeeHHbIl yHusepcumem CTO CMK
() no 3emseycmpolicmey
Tema 7 1. Kakoii THI ypaBHEHHI UMEET CIIeIYOIIYIO OINK-3.1
OOGwIkHOBEeHHBI | hopmy 3anucu: y' = f( xy ) ?
e 1. ¢ pa3aensroIMMUCS IEPEMEHHBIMH;
muddepeniia | 2. OTHOPOIHOE;
JIbHBIC 3. B nosHbIX auddepeHimanax.
ypaBHEHUS
2. Onpenenuts TN ypaBHEHUA: y' +y =0 .
1.beprymm
2.C paznensroumMucs nepeMeHHbIMU
3.JIuneiinoe
3. 3. Pemnts 3amauy Komm:
y" y'+3y' +2y=ex.y(0)=-1,y(0)=1
l)y=e-2x+ 2)y=e-2x -
e-x +xe-x  2e-x + xe-x
J)y=e2x+ 4)y=e2x—
e-X — Xe-X €e-X t Xe-X
OIIK-3.1,3.2

Iloaroroska k
aTTecTauu-
JK3aMEHY

Martpuisl. Onpegenurenu U ux cBorcta. Crnocoobl
BBIYMCJIEHUS ONPEACITUTENEH.

Cuctemsl JInHEHbIX ypaBHeHUH. [TpaBuno Kpamepa.
Merton ["aycca.

Panr MaTpuiisl ¥ crmocoObl €r0 BEIUUCICHUS.
Teopema Kponekepa-Kanemwm o coBMmecTHOCTH
CHUCTEMBI JINHEWHBIX aNTeOpandecKux ypaBHCHHM.
OOparHas matpuiia. MaTpudHbIi cIOCO0 perieHus
CHUCTEM C KBAIPATHON MAaTpPHUILIEH.

BekTopsl. Anredpandeckue ornepaiuu ¢ BEKTOPaMH.
JInHerHas 3aBUCUMOCTb U HE3aBUCUMOCTh BEKTOPOB.
CxkansgpHO€ IPOU3BEICHUE BEKTOPOB U €T0 CBOMCTBA.
BekTopHoe npou3BeIcHUE BEKTOPOB U €T0 CBOMCTBA.
CmenanHoe TPOU3BECHUE BEKTOPOB U €r0 CBOMCTBA.
[Ipsimast TMHUA HA TIIOCKOCTHU U €€ YPAaBHEHUS.
[Ipsimast TMHUSA B TPOCTPAHCTBE U €€ YPABHCHMUS.
PaccTostHue OT TOUKHM 10 IPSIMOM.

YpaBHeHUs IUIOCKOCTU. PaccTossHuE OT TOUKH 10
IJIOCKOCTH.

YpaBHEHUE 3JUIUIICA U €T0 MOCTPOCHUE.
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ocydapcmeeHHbIlU yHUsepcumem
no 3emseycmpoucmey

CTO CMK

YpaBHeHue runepoosibl U €€ NOCTPOCHHUE.
YpaBHeHue napabosibl U €€ MOCTPOCHHE.

[Ipenen dynkuuu. CBoicTBaA.

OHOCTOPOHHME MPeIeIbl (IPUMEPHI).
beckoneuHno manbie QyHKIUH.

Tabnuia OCHOBHBIX SKBUBAJICHTHBIX 0€CKOHEYHO
MaJbIX.

[IepBrIit 3ameuarenbHbI peaei. [Ipumepsl.
Bropoii 3ameuarenbhbiil npenen. [lpumepsl.
HenpepsiBHOCTh hyHKIMM B Touke. Kiaccudukanus
Pa3pbIBOB C MPUMEPAMH.

AcuMnToTHI K TpadukaM QYyHKIHMN U CTOCOOBI UX
HaxoxaeHus. [Ipumepsl.

[IpousBoaHas ¢pyHkuuu B Touke. OnpeneneHue.
['eomeTpUYECKHI CMBICII.

[Tpasuno Jlonurans. [TIpumepsl.

®opwmyel Tennopa n MaknopeHna.
[TepBooOpa3nas. HeonpeneneHHblil HHTErpa u ero
cBoiicTBa. Tabnuua ocCHOBHBIX (HOPMYJT
UHTETPUPOBAHUS.

Henocpencrsennoe nnterpupoanre. OCHOBHbIE
MPUEMBI UHTETPUPOBAHUSL.

OmnpeneneHre 1 OCHOBHBIE CBOMCTBA ONPEIEIECHHOTO
UHTErpana.

®opmyna Hetorona-Jleit6nuna. Berancnenue
ONPEICIICHHBIX UHTETPAJIOB METOAAMU 3aMEHBI
MEPEMEHHON U TIO YaCTsM.

YacTHbple TPOU3BOAHBIC (DYHKIIMH HECKOJIBKUX
MEPEMEHHBIX.

DKCTpeMyMbl (DYHKIIMH HECKOJIBKUX ITEPEMEHHBIX.
HeoOxomumoe ycnoBue. JloctarouHble yCIoOBUS.

Y CIIOBHBIN DKCTPEMYM.

Huddepennnansuoe ypaBHEHHE MIEPBOTO MOPSIIKA.
YacTHoe u obiee pemenus. 3agada Komu.
Huddepennnanbubie ypaBHEHUS IEPBOTO MOPSIIKA C
pa3AeISIIOIUMHUCS IEPEMEHHBIMH.

Onnoponnbie AuddepeHnaibHble ypaBHEHUS
IIEPBOTO MOPSJIKA.

Jluneiinpie nudpepeHraibable ypaBHEHUS IEPBOTO
HOpSAKA.

Jluneitnoe ogHOpoaHOE MU depeHITnaIbLHOe
ypaBHEHHE BTOPOro nopsiika. CBOICTBA pELICHU.
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-"??5;3,%- rocydapcmeeHHbIl yHusepcumem CTO CMK
() no 3emseycmpoliicmey
OIIK-3.1,3.2
Tabmuma 3.2 - MeTtoaudyeckue yKa3zaHWs, HCIOJIb3YyEeMble TIPU H3yUYEHUU
T CHUATUTHHBI
No . o Konuuectso
HanmeHnoBanue ykazaHuii, TOCOOMI
/11 SK3EMILIAPOB
DIeMEeHTBI TUHEHHON anreOphl U MX MPUMEHCHHE MPU PEIICHUHN
MPaKTHIECKUX 3ama4y
1| P A 250

Kysnenosa H.A., Kypoukuna K.B., Makapos I1.B., Ky3nenos
B.B. Yuebnoe nmocodue. Mocksa, I'Y3, 2016, - 64c¢
HNurerpanbHoe ucunciaenue. Heonpenenenubid nHaTerpai. Yacrtel
2 | Kysuenora H.A., Kypoukuna K.B. YuebHoe nocodue, Mockaa, 84
I'V3, 2018, - 68c¢

HNurterpansHoe ucuncinenue. Onpenenennslii narerpai. Yacts 1.
3 | Ky3sneunosa H.A., Kypoukuna K.B., Maxkapos II.B. YueGnoe 91
nmocobue, Mocksa, I'Y3, 2018, - 50c

DOneMEeHTbl TEOPUM MHOXKECTB W MAaTEMaTUYECKOM JIOTHKHU.
4 | KysuenoBa H.A., UYepsikoB A.B., XacanoB A.A.VYueOHoe 95
nocobue, Mocksa, I'Y3, 2019,- 46¢

Marematuyeckuii aHanu3 GyHKUUUA OJHOM nepeMenHo. Yacts 1.
5 | Kysnenosa H.A., Kypoukuna K.B. YueOHoe mocobue. Mockga, 150
I'V3, 2019. - 69 c.

Marematnueckuii aHanu3 QyHKIUU 0JHON nepemenHoi. Yacts 11.
6 | Kysnenosa H.A., Kypouknna K.B. YueOHoe mocobue. Mockga, 150
I'Y3,2019. - 61 c.

NnrerpansHoe  ucuucnenue. llpuiioxkeHue  onpeaeseHHOro
7 | unrerpana. Yacte III. KysuemoBa H.A., Kypoukuna K.B. 150
VYuebnoe nocooue. Mocksa, I'Y3, 2020. - 62 c.

Marematuyeckuii aHanu3 (YHKIMM OJAHOW mepemMeHHou. YacThb
8 | III. KysuemoBa H.A., Kypoukumna K.B. VYuyeOGHoe mnocobOue. 150
Mocksa, I'Y3, 2020. - 62 c.

3.1. Meroanuyeckue yKazaHus JJI5 00y4alOIMXCs M0 OCBOCHUIO M CIUTIIMHbI
OcBoenue oOyuamuMcs y4eOHOM JUCUMIUIMHBI «BpICHIas MareMaThka»
MPEANOIAraeT U3y4eHne MaTepHAIOB JUCLUUIUIMHBI Ha ayIUTOPHBIX 3aHATHSAX U B XOJE
CaMOCTOSITENIbHOM  paboThl. AyYIUTOpHBIE 3aHATHS NPOXOAIT B (¢GopMe JEKUUH,
CeMHUHApoB W  JiabopaTopHbix pabor. CamocTosATenbHass paboTa  BKIIOYAET
Pa3HO00Opa3HBIA KOMILIEKC BUIOB U (DOPM pabOThl 00yUaIOITUXCS.

CamocrositenpHas pabora cryaeHToB (CPC) mo3BomisieT mpeaMeTHO BBIPpaOOTaTh
aHAJIUTUYECKHE HABbIKM, O0ECNEYUTh MOHMMaHHWE OCHOB MaTeMAaTUYECKOM TEOpUH U
MPaKTUKU MPUMEHEHHs] MaTeMaTHYEeCKOro amnmnapara K peuieHUI0 MPaKkTUYECKUX 3ajad,
0oJiee OCO3HAHHO OTHOCUTBHCA K YPOBHIO cBOoeW mpodeccroHanbHoi nmoaroroBku. CPC
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CHOCOOCTBYET Pa3BUTHIO UX MBICIUTEIBHON NEATENbHOCTH, 00ECNEYrBAET YCBOEHUE
OMpEeJEICHHOr0 Y4eOHOro MaTepuana U MpeaoCTaBiIsieT HEOOXOAUMYIO MOATOTOBKY IS
pelIeHUs]  KOHKPETHBIX  MPAaKTHYECKMX  3aJad, BXOJAIIUX B HUX  Oyaymme
npodecCUOHANIbHbBIC 00513aHHOCTH. CPC HarpaBJieHa Ha obecrieueHue
WHJMBUTyaIU3alluu NP U3yUYECHUU Kypca, Ha Pa3BUTHE CIIOCOOHOCTEH M BO3MOKHOCTEM,
Ha MepCOHU(PUKAIINIO KOHTPOJIS 32 KaueCTBOM O0yUEHHUS.

[Ipu mOATOTOBKE K MPAKTHYCCKUM 3aHATHSAM, PYKOBOJICTBYSCH IUIAHOM U CITHCKOM
PEKOMEHyeMOU JUTepaTyphl, HEOOXOIUMO H3YYUTh TEMY TaK, YTOOBI MO KaXKIOMY M3
MPEIJIOKEHHBIX BOMIPOCOB CTYJICHT MOT JIaTh Pa3BEpHYThINA, 00CTOSATEIHHBIN OTBET.

BreaynutopHast camocTosiTennbHas padoTa CTYJIEHTOB BKIIFOUAET:

- PaboTa Haj KOHCTIEKTOM JIEKITUN

- [loaroroBka K MPaKTUIECKOMY 3aHSITUIO

- IToaroroBka k npaktuyeckomy 3ansaturo ¢ UAM

-JlopaboTka KOHCIEKTa JIEKIIMM C MPUMEHEHHWEM Y4YeOHHKA, METOAUYECKOM
JUTEPaTyphl, JOTOJHUTEIILHOU JIUTEPATYPHI

- Ilon6op, n3ydenue, aHaau3 U KOHCIIEKTUPOBAHUE PEKOMEHIOBAHHOM JINTEPATyPhI

- CaMoCTOSITeNIbHOE U3YYEHHUE OTIAEIBHBIX TEM, Maparpadon

- IloaroroBka K 3K3aMeHY WJIU 3a4ETy.

JIns ycnemHoro oCBOCHUSI Y4eOHOM AMCIUIUIMHBI U JTOCTUKEHUS MMOCTABJICHHBIX
nejaeil HeoOXOJMMO BHHMMATENbHO O3HAKOMMTBCS HACTOSIIEW pabouyell Mporpammsl
y4eOHOM qucHuIInHbL. Ee MOoeT npecTaBuTh npenojgaBaTelb Ha BBOJHON JIEKIIMH WK
CaMOCTOSITENIbHO 00YyYaroluicsa UCIoib3yeT nHbopMaIuio Ha opuimanbHoM MHTEpHET-
calTe YHUBEPCUTETA.

Cnenyer oOpaTUTh BHMMaHHE Ha CIHUCOK OCHOBHOW U JIOMOJHUTEIHHOM
JUTEPATYpPhl, KOTOpasi UMEETCA B AJIIEKTPOHHON OMOJIMOTEYHOU cucTeMe YHUBEPCUTETA,
Ha MpejIaraeMble MpernojiaBaTesieM pecypcbl HHPOPMAIIMOHHO-TEIEKOMMYHUKAITMOHHON
cetu HMutepner. Orta wuHpopmanus HeoOXoAMMa IJii CaMOCTOSTENIbHON paldoThI
oOyuaromierocs.

AJITOPUTM JIeSITeJIbHOCTH NMPENnoIaBaTeyis U CTY/I€eHTOB

Conep:xanue 1eATeJIbHOCTH

JTanel JeATEJLHOCTH
IIpenogaBaresib CryaeHt

IloaroroBka: onpeaenenue | MotuBupyer,  nomoraer | Onpeaensier U oOCyXHaeT ¢
TEMBI, LIEJM U 33]a4 3a/laHusl | CTYIGHTY B TIIOCTaHOBKE | IPENoaBaTesieM
KOMMYHHMKATHBHBIX 33/1a4 | aKTyaJIbHOCTb
npo0JieMbl; BBIJIBUTAET

TAIIOTC3Y MCCICAOBAHMA

COBMCCTHO C IPCIoaaBaTciicM

IlnanupoBaHme: Koppektupyer B ciyuae | Dopmynupyer  3agadyu U
— omnpe/ieieHUEe UCTOYHUKOB, | HEOOXOAMMOCTH pa3pabarbiBaeT ILIaH
crocoboB cOopa, aHauu3a | ACATEIbHOCTh  CTYJIEHTA, | ACHCTBUIA; obcyxKaer c
uHpopmaruu, croco0oB | mpeasiaraeT ujeu, Bbl- npernojaBaresiem METO/IBI
MpeICTaBICHUS CKa3bIBAET HCCJIEJOBaHUS

pe3yIbTaTOB; MIPEJINTOJIOKESHUS
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Conep:xanue 1eATeJILHOCTH

JTanbl AeTeJbHOCTH
IIpenogaBareib Cryaent

— YCTaHOBJICHUE KPUTEPHUEB

OLICHKM  pe3yJibTaTa |

mpolecca

Coop unopmanun: | Habmogaet 3a | CobupaeT U CUCTEMATU3UPYET

HaOmoneHne, paboTra €O | IEATENbHOCTHIO CTYNEHTA, | HH)OPMALIHIO o TeMe

CIPAaBOYHOW  JIMTEPATypOM, | KOCBEHHO PYKOBOIUT €ro | (3axaye)

y4eOHOM, HAyYHOU U JIp. HCCIIEIOBATEIIbCKOU
JESATETbHOCTHIO

AHaau3 ungopmManmu, Koppektupyer AHaM3upyeT COOpaHHYIO

(dbopMynupoBaHUe BBIBOJIOB | IEATENLHOCT,  CTYAEHTA, | HH(pOpMaIuIo, pemiaet
HaOJII0A€eT, COBETYET OCTABJICHHYIO 3a7a4y

Odopmienune padboThl, KoncynsTupyer B | Odopmiisier  pelieHue

MOJIFOTOBKA K | 0QOPMIICGHUM  PACUETHO- | KOHEUHBIE PE3yJIbTaThI

MIPEACTABICHHUIO rpaduueckoit paboTsl

pE3yIbTATOB

IIpeacrasiieHue 3a1anus OnenuBaer  pe3ynbrarthl | [IpencraBiser pEIICHHBIE
pelieHus 3aad 1o 3apaHee | 3a1aHusl, MPOXOJIUT
YCTaHOBJICHHBIM IpoLEypy 3alUThl PACYETHO-
KpUTEPUSIM rpauuecKoro 3aJaHusl.

IoaBenenne UTOroB, | OLieHuBaeT yCcuiusl, | Y4acTByeT B KOJUIEKTUBHOM

pedaekcus 1 oleHKa UCIIOJIb30BAaHHBIE U | 0O0CYXK]IEHUH, onpenensieT
HEHUCI0JIb30BAaHHBIE BO3MOXHOCTH TUTSI
BO3MOYKHOCTH, TBOPUYECKUHN | TPOJOJKEHUS UCCIEAOBAHUS
NOJXO0JI CTYACHTA.

Memoouueckue pexomenoayuu npu padome Ha0 KOHCHEKMOM JeKYUIl

B xome MEKIMOHHBIX 3aHATUH HEOOXOIUMO BECTH KOHCIEKTUPOBAaHHUE YUEOHOTO
Marepuaia. OOpamarth BHUMAaHHE Ha KaTeropuu, (HOPMYJIHUPOBKH, PACKPBHIBAIOIIUC
COZIep)KaHUE TeX WJIM WHBIX SBJICHUM M MPOLECCOB, HAYYHBIE BBIBOJBI M IPAKTHUECKHUE
PEKOMEHIAINH, TIOJIOKUTENIBbHBIA OMBIT B OPATOPCKOM HCKycCTBE. JKenarelbHO OCTaBUTh B
pabouYMX KOHCIICKTAX TIOJIs, Ha KOTOPBIX JeJIaTh TOMETKH M3 PEKOMEHIOBAaHHOM JINTEPATYPHI,
JOTNOJHAIOIIME MaTepuasl MpPOCITYIIaHHOM JIEKIUH, a TakXe IOAYEPKUBAIOIIUE OCO0YIO
BOKHOCTh TE€X WIM HWHBIX TEOPETUYCCKUX IOJIOKCHUH. 3a/aBaTh MPENOIaBaTEIIO
YTOUHSIIOIIIE BOMPOCHI C IENBI0 YSICHEHUS TEOPETHUECKHUX TIOJIOKEHUM, pa3pereHusl
CIIOPHBIX CUTYaLUH.

Memoouueckue pekomeHOauuu cHyoeHmam no CamoCmoamenvHoi paoome Hao
u3yuaemovl MamepuaIom U npu noO20mMoeKe K NPAKmu4eCcKum 3aHAmuAM

[Inanbl IPaKTUYECKUX 3aHATHM, X TEMAaTHUKa, peKOMEHIyeMas JIUTeparypa, 1eib 1
3a7a4l €€ U3y4YeHUs COOOIIAl0TCsS TIpernojiaBarelieM Ha BBOJHBIX 3aHITUSX WM B
METOANYECKUX YKA3aHUSX TI0 JAHHOW TUCIUTUIAHE.
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[lpexxne 4yeM MNPUCTYNHUTh K HM3YYEHHUIO TEMbI, HEOOXOJMMO MPOKOMMEHTHPOBAThH
OCHOBHBIE BOMNPOCHI TJIaHA ceMUHAapa. Takol MOJXO MpernojaBaTessl MOMOraeT CTyACHTaM
OBICTPO HAXOAWTh HYXKHBIM Marepuan K KaKIOMy M3 BOIIPOCOB, HE 3aJIEpKUBASCh Ha
BTOPOCTETICHHOM.

[ToaroroBka K MpakTUYECKOMY 3aHATHIO BKJIIOYAET 2 3Tara:

11 — opranu3alOHHbIM;

214 - 3aKperIeHUE U yIITyOlieHne TEOPETHYECKUX 3HAHUA.

Ha mepBom »Tame CTyJIeHT TUIAaHHPYET CBOIO CaMOCTOSATENBHYIO paboOTy, KOTopas
BKJIIOYAET:

- YICHEHHE 3aJIaHHs1 Ha CAMOCTOSITENIbHYIO padoTy;

- I000p PEKOMEHTI0BAaHHOM JIUTEPATYPHI;

- COCTaBJI€HHME IUIaHa pPabOTbl, B KOTOPOM OINpPENEISIOTCS OCHOBHBIE ITyHKTBI
IIPEJICTOSIIEN TTOATOTOBKH.

CocrapneHue miaHa JUCUUIUTMHUPYET U MOBBIIIAET OPraHU30BaHHOCTH B paboTe.

Btopoit sTam BKIIOYaET HEMOCPENCTBEHHYIO TOATOTOBKY CTYACHTAa K 3aHSTHIO.
Hauunats Hago ¢ u3y4eHus: peKOMEHI0BaHHOM JuTepaTypbl. HeoOxouMo mOMHUTB, YTO Ha
JIEKIIMA OOBIYHO paccCMaTpUBAETCS HE BECh MaTepHal, a TOJNbKO ero 4acTh. OcTanbHas ero
YacTh BOCIOJHSETCS B TPOIIECCE CAMOCTOATENIbHOM padoThl. B cBsi3um ¢ 3tum pabota ¢
PEKOMEHJIOBAHHOW JUTEpaTypol oOsi3aTenbHa. Oco00€ BHUMAHME TPU ATOM HEOOXOIUMO
0o0paTuTh Ha COJAEPKAHWE OCHOBHBIX TIOJIOKEHUH W BBIBOJOB, OOBSCHEHHE SBICHUN U
(pakTOB, YSICHEHHWE NPAKTUYECKOTO MPUIOKEHUS PACCMAaTPUBAEMBIX TEOPETUUECKHUX
BOIpocoB. B mporecce 310il paboThl CTYAEHT JNOKEH CTPEMMTBCS MOHATh U 3alIOMHHUTH
OCHOBHBIE TOJIOKEHUS] paCCMaTPUBAEMOI0 MaTepHasa, IPUMEPBI, MOSCHSIIOLINE €r0, a TAKKE
pa3o0parhbcs B WILTFOCTPATUBHOM MaTepHale.

3aKkaHUMBATh [TOJrOTOBKY CJEAYET COCTABIECHHUEM Il1aHa (KOHCIIEKTA) 110 N3y4aeMoOMy
Mmarepuaiy (BOmpocy). OTO TMO3BOJAET COCTaBUTh  KOHILIEHTPUPOBAHHOE,  CXKATOE
IpeACTaBIICHHUE IO U3Y4aeMbIM BOIIPOCAM.

B mporecce MOATOTOBKM K 3aHATHSIM PEKOMEHAYETCS B3aMMHOE OOCYKICHHE
Marepuana, BO BpeMsi KOTOPOTO 3aKpEIUISIFOTCS 3HAHMS, a TaKKe MPUOOpETaeTCsl MPaKkTHUKa B
M3JI0’KEHUU U Pa3bsICHEHUH TIOTyYeHHBIX 3HAHUN, Pa3BUBACTCS PEYb.

[Tpu HeoOxomammocTh ciemyeT oOpamiaThes 3a KOHCYJbTAIMeH K IPErnoaBaTelro.
Wns Ha KOHCYJNBTAalMIO, HEOOXOIMMO XOpOIIO MPOTyMaTh BOIPOCHI, KOTOpPhIE TPeOyroT
Pa3bSICHEHHUSI.

B Havane 3aHATHS CTYJEHTHI TOJ] PYKOBOJCTBOM IIperojaBatrens 0Oolsiee TTyOOKO
OCMBIC/IUBAIOT TEOPETUYECKUE TOJIOKEHHUS TI0 TEME 3aHSATHSI, PACKPHIBAIOT U OOBSCHSIOT
OCHOBHbIE TOJIOXKEHUS IMyOJIMYHOTO BHICTYIICHUS. B mpoliecce TBOPUECKOro 0OCYKICHUS U
JIMCKYCCHUM BbIPAOATHIBAIOTCS YMEHHUSI U HABBIKM UCIOJIb30BaTh MPUOOPETEHHbIC 3HAHUS IS
Pa3IMYHOrO PO/ia OPATOPCKOMN JIESTETHHOCTH.

3arnucu UMEIOT NEPBOCTENIEHHOE 3HAUEHHE JIJISl CAMOCTOSTENIbHOM paboThI CTYICHTOB.
OHM TIOMOTalOT TOHATH IOCTPOCHHE H3Y4aeMOIro MaTepualia, BBIICIUTh OCHOBHBIE
MOJIOXKEHHS, POCIIEINTD WX JIOTUKY U TEM CaMbIM NPOHUKHYTH B TBOPUYECKYIO JTa00OPATOPUIO
aBTOpA.
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Benenne 3amucell cnocoOCTBYeT MNPEBPALICHUIO YTEHHS B AKTUBHBIM MpoIecc,
MOOWITU3YET, HapsAy CO 3PUTEIbHOM, U MOTOPHYIO MamsiTh. CieayeT MOMHUTh: Y CTYJICHTa,
CHCTEMATUYECKU BEAYIIETO 3allMCH, CO3/1aeTCSd CBOM WHAMBUAYAIbHBIA (DOHI MOJICOOHBIX
MaTepuajoB Ui OBICTPOTO MOBTOPEHUS] MPOYUTAHHOTO, JJIsI MOOMJIM3ALMK HAKOILJICHHBIX
3HaHWi. OCOOEHHO BaKHBI M MOJIE3HBI 3alUCH TOTIA, KOT/IAa B HUX HAXOIST OTPaKEHUE
MBICJIH, BO3HUKIIIKE IPH CAMOCTOSITEIBHOM padoTe.

BaxxHo pa3BUBAaTh y CTYJEHTOB yYMEHHE COIOCTABIISITh MCTOUYHUKH, MPOTyMbIBATH
M3y4aeMblll MaTepUall.

bosnpiioe 3HaueHHE HMMEET COBEPLICHCTBOBAHHE HABBIKOB KOHCIEKTHPOBAHHS Y
CTYZCHTOB.

[IpenonaBarens MOXKET PEKOMEHIOBATH CTYAEHTaM CJEAYIOIIME OCHOBHBIE (POPMBI
3amucH: TWIaH (MPOCTOM U pa3BEPHYTHI ), BHIMTUCKHU, TE3UCHI.

Pe3ynbTaThl KOHCIEKTUPOBAHUSI MOTYT OBITh IIPECTABIICHBI B PA3IMUHBIX (hOpMax.

[Inan — 3TO cXeMa MPOYUTAHHOTO MaTepuaia, KpaTKUil (WM MOIPOOHBI) mepeyeHb
BOMPOCOB, OTPAXKAIOMIUX CTPYKTYpPY U TIOCIEAOBaTEIbHOCTh MaTepuana. IlompobHo
COCTABJICHHBIH TJIaH BIIOJTHE 3aMEHSIET KOHCTIEKT.

KoHcriekT — 3TO  CHCTEeMaTH3MpPOBAHHOE, JIOTMYHOE W3JIOKEHHWE Marepuaia
MCTOYHUKA. Pa3znnyarorcs yeTbipe Tuna KOHCIIEKTOB:

*  [InaH-KOHCHEKT — 3TO Pa3BEPHYTHIM JETATU3UPOBAHHBIN IUJ1aH, B KOTOPOM
JOCTaTOYHO NOAPOOHBIE 3aIMCH PUBOJIATCS MO TEM MYHKTaM ILJIaHa, KOTOPbIE HYKIAIOTCS B
HOSICHEHUU.

*  TekcTyasbHbIA KOHCHEKT — 93TO BOCIPOW3BEIACHHUE HamOOIee BaKHBIX
MOJIOKEHUH U (PAKTOB UCTOYHHUKA.
*  CBOOOAHBIM KOHCIIEKT — O3TO YEeTKO U KpaTtko chOpMyIMPOBAHHBIE

(M3TI0KEHHBIEC) OCHOBHBIE TIOJIOKEHHSI B PE3yJIbTaTe IITyOOKOTr0 OCMBICIIMBaHKS MaTepraia. B
HEM MOTYT IPUCYTCTBOBATh BBITUCKH, HUTATHI, TE3WCHI, YacTh MaTepHaja MOXKET ObITh
NPEJCTABIIEHA TJIAHOM.

e  TemaTuueckuil KOHCHIEKT — COCTaBISIETCSI HA OCHOBE W3Y4YEHUS psiia
HCTOYHMKOB U JIaeT 0oJiee WM MEHEE NCUEPIBIBAOIINI OTBET MO KAKOK-TO cxeme (BOIpocy).

BBuay TpymOE€MKOCTM MOATOTOBKM K MPAKTUYECKUM 3aHSATUSIM NPEIOAABATEIIO
CJIETYET MPEIJIOKUTH CTYJEHTAM AJITOPUTM JICHCTBUM, PEKOMEHI0BATH €I1I€ Pa3 BHUMATEIBHO
MPOYUTATh 3AMUCHA JICKIUH M YK€ TOTOBBIM KOHCHEKT IO TEME 3aHATHS, TIIATEIBHO
IIPOAYMATh CBOE YCTHOE BBICTYIUICHHE.

CamocrosiTenbHasi ~ paboTa  CHOCOOCTBYET  CO3HATEIBHOMY  YCBOCHHIO,
yIIyOJIEHWI0 M PACHIUPEHHUI0 TEOPETUYECKUX 3HAHUM; (OPMHUPYIOTCS HEOOXOIUMBbIE
npodeccruoHanbHble YMEHHUS U HaBBIKM M COBEPIICHCTBYIOTCS UMEIOLINECS; TPOUCXOAUT
Oonee TIIyOOKOE OCMBICIIEHHE METOJOB HAyYHOTO TO3HAHWA KOHKPETHOW HayKH,
OBJIaJICHHE HEOOXOAMMBIMU YMEHUSIMU TBOPUYECKOTO MTO3HAHUS.

OcCHOBHBIMH (hOpMaMH CAMOCTOSITEILHOU PAOOTHI SIBISIOTCS:

- KOHCIIEKTUPOBAHUE JIEKIIUN U TPOUYUTAHHOTO UCTOYHUKA;

- MpopabOTKa MaTEPUAIOB MPOCITYIIIAHHOW JICKITHH;

-CAMOCTOSITEJIbHOE ~ HW3Yy4YEHHE  MPOrPaMMHBIX  BOMPOCOB, YKa3aHHBIX
MPENOIABATEIIEM Ha JIEKUUSIX U BBIITOJHECHUE JOMAIIHUX 3a/IaHUM;
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- (opmynmupoBaHUEe TE3HUCOB;

- COCTaBJIEHUE aHHOTAIIMI U HAMMMCAHUE PELCH3HI;

- 0030p 1 00001IEHUE IUTEPATYPHI IO UHTEPECYIOIIEMY BOIIPOCY;

- U3yYCHUE HAYYHOU JTUTEPATYPHL;

- MOATOTOBKA K CEMUHAPCKUM 3aHATHUSAM, 3a4€TaM U SK3aMeHaMm;

- IOATOTOBKA U 3aluTa pedepara, JIeKTPOHHBIX Mpe3eHTAIUH.

Pexomenoayuu no oyenusanuro ycmuulx omeemog cmyoeHmos HaA CeMUHAPCKUX
3AHAMUAX U BbINOJIHEHUU NPAKMUYECKUX 3a0aHULL.

C 1enbro KOHTPOJIS U MMOATOTOBKU CTYJICHTOB K M3yUYCHUIO HOBOW TEMbI B HavaJe
KQKJIOTO MPAKTHYECKOTO 3aHSATHS MPEToJaBaTeeM MPOBOAUTCS WHIWBHUIYATbHBIA WIIH
(pOHTANILHBIN YCTHBIN OMPOC MO BHITIOJIHEHHBIM 33/IaHUSIM TPEIBIIYIICH TEMBI.

Kpurepuu ouenku:

— MPaBWJIBHOCTh OTBETA MO COJACPKAHUIO 3a/laHusl (YUUTHIBAETCS KOJIMYECTBO W
XapakTep OMIMOOK MPU OTBETE);

— TIOJTHOTA W TIyOWMHA OTBETa (YYUTHIBACTCS KOJWYECTBO YCBOCHHBIX (DaKTOB,
MOHSATUH U T.I1.);

— CO3HATEIBHOCTH OTBETA (YUNUTHIBACTCS TOHMMAHUE U3IaraéMoOro MaTepraa);

— JIOTHKa M3JIOKEHUS Marepuana (yYUTBHIBACTCS YMEHHE CTPOWTH IICJIOCTHBIM,
MOCIIeI0BATEIbHBINA paccKa3, TPaMOTHO TMOJIb30BAThCS CIIEIUATBHON TEPMUHOJIOTHEN);

—  palMOHAJILHOCTh  HMCIOJIB30BAHHBIX TPHUEMOB W  CIIOCOOOB  PEIICHHS
MOCTaBJICHHOM Y4yeOHOW 3aauu (YyYUTHIBACTCS yMEHHUE HCIOIb30BaTh Hauboee
nporpeccuBHbIe ¥ 3G(HEKTUBHBIE CTIOCOOBI JOCTHXKCHUS 11ETIH );

— CBOEBPEMEHHOCTh U 3(P(HEKTHUBHOCTH UCIOJIB30BAHUSI HATJISAHBIX MOCOOUN U
TEXHUYECKUX CPEJCTB MpPU OTBETE (YUUTHIBACTCS TPAMOTHO M C TOJIb30M MPUMEHATH
HaIJISIIHOCTD U JIEMOHCTPAIIMOHHBIN OMBIT P YCTHOM OTBETE);

— UCIOJIb30BaHUE JIOMOJIHUTENILHOTO MaTepuaa (00s13aTeIbHOE YCIOBHE);

— palMOHAIBHOCTh HCIIOJIb30BAHUS BPEMEHHU, OTBEJIEHHOTO Ha 3ajaHue (He
0J100psIeTCsI 3aTAHYTOCTh BBITTOTHEHUS 3aJIaHUs, YCTHOTO OTBETa BO BPEMEHH, C YIETOM
WHJUBUTyJIbHBIX OCOOEHHOCTEN CTYEHTOB).

OreHka «5» CTaBUTCS, €CIIN CTYJICHT:

1) MOTHO M apTyMEHTUPOBAHHO OTBEYAET MO COACPIKAHUIO 3 TaHHS;

2) oOHapyXMBaeT NMOHMMAaHUE MaTepuajia, MOKET 00OCHOBATH CBOW CYXKICHUS,
MPUMEHUTh 3HAHUS HA TPAKTUKE, MPUBECTH HEOOXOIWMBIE MPUMEPHI HE TOJBKO TIO
y4eOHUKY, HO M CAMOCTOSITEJIbHO COCTaBIICHHBIE;

3) uznaraeT MaTepuai Mocie0BaTENIbHO U TPABUIIBHO.

Ouenka «4» CTaBUTCS, €CJIM CTYJIEHT JIa€T OTBET, YJOBJIECTBOPSIOIIUNA TEM Ke
TpeOOBaHUSAM, YTO W JJII OLIEHKU «5», HO JOMyckaeT 1-2 ommOKH, KOTOpbIE caM e
UCIIpaBJIsieT.

Ouenka «3» CTaBUTCS, €CIM CTYJIEHT OOHapyXMBaeT 3HaHUE M TOHUMaHUE
OCHOBHBIX MOJIOKEHHUI TAHHOTO 33JIaHus, HO:

1) wm3maraeT marepuan HEMOJHO W JIOMYyCKAaeT HETOYHOCTH B OMpPEACIICHUU
MOHATUH WK (POPMYIUPOBKE MPABUI;
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2) HE yMEET JOCTATOYHO IITyOOKO U JI0Ka3aTeIbHO 0O0OCHOBATh CBOU CYKICHHS U
IIPUBECTH CBOM MPUMEPHI,

3) uznaraeT MaTepual HEMOCISI0BATEIBHO 1 JOITYCKACT OIIHOKH.

Onenka «2» CTaBHUTCS, €CIU CTYJISHT OOHapy)XMBacT HE3HAHWE OTBETa Ha
COOTBETCTBYIOIIICE 3aJlaHHEC, JIONMYCKAaeT OMIMOKA B (OPMYIHPOBKE OMPEACICHUN H
MpaBUJI, MCKAXAIONIUE MX CMBICH, OCCIOPSIOYHO M HEYBEPEHHO H3JlaracT Marepuall.
OrneHka «2» OTMEUYaeT TaKue HEIOCTAaTKHU B MOJTOTOBKE CTYACHTA, KOTOPHIE SIBIISIOTCS
CEPBE3HBIM MPEMATCTBUEM K YCIISITHOMY OBJIQJICHHUIO TIOCIIEAYIOIIMM MaTEPHAIIOM.

Memoouueckue pekomendauuu no noo02omoeke K IK3ameny

Ieanb: npoBepka 3HAHUM, HABBIKOB U KOMIICTEHLUW CTYJIEHTa, €ro yMEHHUE
CaMOCTOSITEIIbHO paboTaTh

3apaum:

I. OueHUTh HaBBIKK W YMEHHUS TPaMOTHO W yOEIUTEIbHO M3JaraTh W3y4YEHHBIN
y4eOHbII MaTepHall.

2. OueHUTh YMEHHUE CTYJECHTOB OPUEHTUPOBATHCS B OCHOBHOW M JIOMOJHUTEIBLHOU
y4eOHOM MaTeMaTUUECKOM JIUTEpaType.

3. 3akpenuTb YMEHUE CTYIAEHTOB AaHAIM3UPOBATH MAaTEMATHUYECKUE MOJIEIHU
OPUKIAJAHBIX W OPUEHTUPOBAHO HAIMpPaBIEHHBIX MNpOo(ecCHOHAIbHBIX 3ajaady,
YMETh OLIEHUBATDh UX PE3YJIbTAaT.

Kpurepun oneHku 3HaHM I

YuuTeiBa€TCs TEKyllas YCIEBA€MOCTb, IOCEINIAEMOCTh 3aHSTHH, BBIINIOJHEHUE
3QIaHUM 111 CaMOCTOSITeIbHON padoThl, 3amuTa PI'P, ciada TecToBhIX 3aHATHN U
T.H.

Pe3ynbTaThl OLICHUBAIOTCS:

Pe3ynbTaThl 3K3aMEHa OLEHUBAIOTCS:

«OTJMYHO» - MPU HAJUYUHM Yy CTyAEHTA IIyOOKHX, MCUEPIBIBAIOLIMX 3HAHUU,
IrPaMOTHOM M JIOTUYECKHA CTPOMHOM IOCTPOCHHMM OTBETA MO CIEAYIOIIMM HAaIPaBICHUAM
JTVCLHUATUIVHBI:

- OCBOCHHE TEOPETUYECKUX IIOJOKEHUM IO MATEMAaTUYECKUM METOoJaM |
MOJIEIISIM;

- I1yOOKO€ 3HaHHWE METOJOJOTMYECKUX IOJIOKEHUH M aJrOpPUTMOB PELICHMS
3a/1a4 10 pasjaenaM JUCHUIUIVHBL

- TIPUMEHEHUE MOJyYECHHBIX 3HAHUH JJI PEIICHUS IPAKTUYECKUX 3a1a4

«XOPOLIO» - IIPU HAJIMYMU TBEPIBIX U AOCTATOYHO IOJHBIX 3HAHUH, JIOTMYECKU

CTPOIHOM ITOCTPOEHHUU OTBETA MPU HE3HAYUTEJBHBIX OIIMOKAX I10 HAIpPaBJICHUSM,

IIEPEUYHCICHHBIM TP OLIEHKE «OTIINYHOM.

«YAOBJICTBOPUTEJIBHO» - IIPM HAJIWYMMU TBEPABIX 3HAHUM, U3JI0)KEHUU OTBETA C
OLIMOKaMH, YBEPEHHO HCIPABIEHHBIMH IIOCJIE€ HABOJSIIMX BOIPOCOB IO H3JI0KEHHBIM
BBIIIE BOIIPOCAM.
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«HEYI0BJETBOPUTEIbHO» - TMpPU HAJIMYUKM TPyObIX OMIMOOK B OTBETE,

HEMOHMMAaHUU CYIIHOCTH M3JIaraéMoro BOIPOCA, HEYBEPEHHOCTH U HETOYHOCTH OTBETOB
NOCJIE HABOASAIMX BOIIPOCOB MO BOIPOCAM U3y4aeMOM JUCUUILINHBIL:
OneHka BBICTABIIECTCS B 3K3aMEHALIMOHHOM BETOMOCTH.

Tekyuuid 1 MTOrOBBIA KOHTPOJIb YCIIEBAEMOCTH 0 JUCHUIIIIMHE
TunoBbie KOHTPOJIbHBIE 3aJaHUS UM HHbIE MATEPHAJIbI, HEO0OXOAUMBIE /I
OLICHKH Pe3yJIbTATOB OCBOCHHSI 00pa30BaTe/IbHOM MPOrpaMMbl B pAMKaX y4eOHOH
AUCUMILTHHBI

3.2. 3agaHus HA CAMOCTOSITEIbHYIO PadoTy

3.2. 3ajaHusA HA CAMOCTOSITEJIbHYI0 padoTy
3aganus I CaMOCTOSITEIbHOM padoThl o 1 cemecTpy
Ileab: uW3y4YUTh OCHOBHBIC TIOHSATUS U TEOPEMbI JIMHEHMHOW anreOpbl U
AQHAJIUTUYECKOM TeOMETPHUH, DJIEMEHThl IUCKPETHON MaTeMaTUKH W MaTEeMaTHYeCKOM
JIOTWKH, BBEJIEHHE B MaTeMaTHYECKHM aHanu3, audQdepeHiaibHoe HUCYUCICHUE
(GyHKIMIA OJHOTO HE3aBUCHMOTO TIEPEMEHHOTO.
Copnep:xanue:
1.BeimonHeHue pacdyeTHO-Tpapuueckux 3aJaHui, MOATOTOBKA K TECTUPOBAHUIO H
KOHTPOJILHOH padoTe.
2.IlpopaboTka KOHCIIEKTOB JICKIIUN, 0053aTeILHON U JOMOJHUTEILHON JTUTEPATyPhI
C COCTaBJICHHEM KOHCIIEKTA.
Cpok BBINOJIHEHHSI: K 3a4ETHON CECCUMU.
OpueHTHPOBOYHBIH 00bEeM pacuyeTHO-rpauyeckoit padorel: He MeHee 80%
MPABUJIBHO PEIICHHBIX 3aJJaHUM.
IHopsinok BbINOJIHEHHSI M 0POPMIICHHUS pacdeTHO-rpaguIecKor padoThl
Crpykrypa PI'P:
1. TUTYIBHBIN JTUCT.
2. OrnaBieHue
3. BeInoJIHEHHBIE 33JaHUS
4. CHCOK UCIOJIb30BAHHBIX HCTOYHUKOB.
3ananus i pacueTHO-rpaduuecKux padort Oepyrtes u3 pazzaena S5 (tadnuma 5.1)
OOpaser pelieHrs TUTIOBBIX 3a/1a4 IPUBEACH B pazzaene 3.5
nuHelHas anredpa u ananutuyeckas reometpust No Nel-3;
BBeJicHHE B MaTeMaTndeckui anaimm3 NeNe 4-8;

3.3 Onenka caMmocTOATEIbHOI PadoThI cTyaeHTOB OakagaBpuata (CPC)

Kontpons camoctositensaoit padotel (KCP) — Bua KOHTakTHOW BHEayAUTOPHOM
paboTel oOydvaromuxcst 1o oOpaszoBatenbHON mporpamme. KCP  ocymectBisercs
IpenoiaBaresieM Mo pesyibTaTtaM oTtyeToB cryfeHToB. Ounenka KCP BeicTaBiseTcs mo
NATUOAUTBHOW CHCTEME B OTHAEIBHYIO BEJIOMOCTh W YYHUTHIBACTCS TPH aTTECTAINH
CTYJICHTOB MO IUCUUIUIMHE B MIEPUO]I 3a4€THO-IK3aMEHAIMOHHON CECCHUMU.

3.4 3apanus 11 CAMOCTOATEILHOM PadOThI
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Bompocsl, TpeOyromue caMoCTOSITeTbHON TPOPabOTKH M MPUMEPHI TECTOB TSI UX
BBITIOJTHEHUs TIpuBeleHbl B Tabmuie 3.1. PacdeTHo-rpaduueckue u Jpyrue 3aaHus
MPUBEIECHHI B 1. 3.2.

3.5 Ilpumepsbl THNOBBIX 33/1a4 B pacyeTHO-rpaguuecKkux padorax

4 06[)33111)1 HX BbBINIOJIHCHHUA

Hpoeepﬂesze Komnemenuuu:

Conepxkanue KoMIeTeHIMU (MM ee

NHaauKaTopbl KOMIIETEHIIUH
YacCTH) A P a

Kon

OIIK-3 | Cnocob6en ydyacTBoBaTh B KoMiuiekcHoM | OITK-3.1

IPOEKTUPOBAHUH HA OCHOBE CUCTEMHOTO | YMEET peliaTh HH)XCHEPHBIE
MOJIX0/1a, UCXOJIS U3 JIEUCTBYIOIINX 3aJlayy C TOMOUIBIO
IIPaBOBBIX HOPM, (PMHAHCOBBIX PECYPCOB, | MAaTEMAaTHYECKOIo arapara
aHaIM3a CUTYAllMH B COLIUATILHOM,

(YHKIIMOHATIEHOM, SKOJIOTHYECKOM, OIIK-3.2
TCXHOJOTUYCCKOM, HHXKCHCPHOM, 3HAET PEIICHNE HHKEHEPHO-
HCTOPUYECKOM, DKOHOMHUYCCKOM U reOMETPHUYICCKUX 3a1a4

ACTETUYECKOM aCIeKTaxX rpau4ecKUMU Criocodamu

ITo nepBomy cemecTpy

3agaua Nel

Touku A(1;2;1), B(-L1;2), C(2;1;1) u D(2;-1;1) ssasorcs
BEPIIMHAMU TETPAdIpa.

1. IToBeputh, uto Toukn A,B,C,D He nexaT B 0JHON INTIOCKOCTH.

2. Haiitu:

— 00BEM TETpasapa;

— JUTMHY BBICOTHI TETpadApa, OMYIEHHON U3 BEpIIUHbI D ;

— pacCcTOsSIHUE MEXy CKpemuBaronmucs péopamu AD u BC;

— ypaBHEHHE TIJIOCKOCTH, MpOoXo el uepe3 Touku A, B, C.

Pemrenne
Hanném koopauHaThl BEKTOPOB:

AB={-2;-1;1}, AC ={1;-1;0}, AD = {1;-3;0}.
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-2 -1 1 U
AB-AC-AD=|1 -1 Ozlwl ‘:_2¢0,
1 -3 0

clieqoBaTelibHO, TOUKU A, B,C, D He jexaT B OJJHOM INIOCKOCTH.
O0BéM TeTpanapa:

V. :lVH =1‘AB-AC-AD :l|_2|:l.
6 6 3

[Tnomanb ocHoBanus Tetpadapa ABCD:

i j k 1

= prAc —ﬁmﬂ—l -1 1=5F+j+3ﬂ=———
1 -1 0
v, 1.2 2vTI

JnvHa HCKOMOM BBICOTHI /1 = ——

ENT

PaccrosiHre d MeXay CKPEIIUBaIOIIUMUCS pe6paMI/I AD u BC:
BC ={3;0;-1}, AD ={1;-3;0}.

Touka A npunannexut npsmoit 4D, B —npsmoit BC. Torna:

‘AB .BC- 4D =2 -t bk
=mod|3 0 -1 mod|3 0 -1 :ﬁ'
BCxAD 1 -3 0 1 -3 0

VYpaBHeHUE MIOCKOCTH, IPOXOSIICH YepPe3 TPU TOUKHU:
x-1 y-2 z-1
-2 -1 I [=0=>x+y+3z-6=0.
1 -1 0

3amaua Ne2
Haiitu peliieHre CUCTeMbl JUHEUHBIX aareOpandecKux ypaBHEHUN MpuU
BCEX JICHCTBUTEIIbHBIX 3HAUCHHX Iapamerpa A
2x—y+z=2
x—4y+3z=1 .
—x—3y+2z=5
Pemienue
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N3  pacmmmpeHHOW  MaTpUIbl  CHUCTEMBI, TIOCJIE€  YKa3aHHBIX
AJIEMEHTAPHBIX MPE0OPa30BAHUM CTPOK MOTYUUM:

2 -1 12 0 -7 5|12 0 -7 5| 12
I -4 34 |—220 500 -7 5{A+5|—2050 0 0 0[2-7|.
-1 -3 2|5 -1 3 25 -1 -3 2| 5

[To xpurepuro Kponekepa-Kanemn cuctemMa MMeeT PEIIEHHE TOJBKO, €CIU
A=7. Takum oOpa3om, eciu A #7 —cucreMa HECOBMECTHa, eciu A =7
CUCTEMA DKBUBAJIEHTHA CUCTEME:

Ty+5z=12 y=(z-12)/7
— 11—z :
—x—-3y+2z=35 X = - zZ€R
CucreMa nmeeT 0ECKOHEUHOE YMCIIO PENICHUM BUA:
1 =z 5 12
X=———, y=—z——,z€R.
7 7 7
3agaua Ne3

CocTaBuTh ypaBHEHHE THUIEpOOJbI B KAaHOHMYECKOW CHCTEME
KOOpJMHAT, €CJIM B HEW JJIMHA BEIICCTBCHHOW ocu paBHa 1, a Touka (I;3)

MIPUHAJICKUT TUnepooe.
Pemienne

VYpaBHeHue runepO0o0bl B KAHOHUYECKOW CUCTEME KOOPIUHAT:
2 2

X y:1

2 2
a b

9
N3 ycnoBus umeem, BO-TIEPBBIX, —b—zzl, a BO-BTOphIX 2a =1. Otcrona

a
lb2 9 _

5 | —

2 1/a* -1

Takum 00pa3zoM, HICKOMOE YpaBHEHUE UMEET BU/I:
2 2

X )y

1/4 3

3agaua Ned
Berunciaute npenesr:
. 2x* =3 . te3rx
a) lim -5 0) lim g :
x—e 3 —S5x +8x -2 SN TX
Pemenne
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3 : 3
2x? -3 -3 1‘35‘0(2_;8 2 1
a) lim ~=1lim X = =—=—
n3-5x+8x" =3 5 o . (3 5 8 4
———+t& lim|——-—+8
X X x>0\ y X
.3 .5
Tak kak lim— =lim—=0.
X—>0 X X—>0 X

. tg3mx .
0) lim— , ClleaeM 3aMeHy IMepeMeHHoM x =¢+2. OueBHUAHO,
X2 8INTX

x — 2 paBHocwibHO ¢ — 0. Kpome Toro,
te3zx =tg3x(t+2)=tg(3nt+67)=tg3xt un
sinzx =sinz(t+2)=sin(xt+2x)=sinrxt.
Ho usBectHO, uto Sinzt ~ rt, tg3xt ~3xt, t = 0, mosTomy

i . tel3xr . 3xt
lim— = lim g =lim—=3.
»=28mxx 0 smat 0 gt

tg3mx

3agaua Ne5

Haiiti mpou3BoaHBIEC CIEAYIONTUX (HYHKITHMA

.1
arcsin—

a) y=3 *;0) y=Ilgsin(2x’ +1).

Pemienune

!
arcsin— . 1
a) Iny=In3 * =arcsin—-In3, 3TO0 TOXICCTBEHHOE pPABEHCTBO B
X

obnactu onpeaenennu pyakuun y(x). ITosromy, nuddepeHupys ode yacTu
PaBEHCTBA, C YUETOM, YTO Y — PYHKIIHS IEPEMEHHON x MMEeM

1, In3 (l),'y'_y In3 (_Lj__ga“’““i In3
J’y 1 \x)’ 1 X’ x\/xz—I'

1= -

! !

6) »' =(Insin(2x” +1)) = (sin(2x® +1)) =

sin(2x” +1)
_cos(2x” +1)
sin(2x” +1)
3agaua Ne6
Beiuucnuths MHTErpassl, noJb3ysich hopmynoit HetoTona-JIeliOnuia

(2x7 +1) =4xctg(2x’ +1).
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1
a) | 2X¥5  ee6) j(x 2)sin3xdx ; B) j Y72 i
3 Vax? +6x+10 | X(x% +6x+10)
Pemienne
a)j 2x+5 _j~d(x2+6x+10)dx_j dx ~
N +6x+10 \/x2+6x+10 2 NP +6x+10
j dt3) 17 =10y -
oA (x+3)° +1
—1n(x+\/x2 +6x+10) =2(Jﬁ—m)—1n1+*/ﬁ.
0 V10
0) f(x —2)sin3xdx = —%I(x —2)d(cos3x) = —%(x —2)-cos3x| +
2 2 2
+1J.cos3xdx = —l(ﬂ—2)00s37r+l-lsin3x = ﬂ—2—1s1n6
37 3 33 5 3 9
2
I dx Paznoxum palMoHAJIbHYIO (byHKIIHIO
x(x + 6x + 10)
2
5 i Ha CyMMY NPOCTEHIIUX APOOEi:
x(x” +6x+10)
x—2 4 Bx+C (A+B)x +(6A+C)x+10A
x(x* +6x+10) x X24+6x+10 x(x* +6x +10)

CpaBHuBas k03 UIIMEHTHI IPU OJMHAKOBBIX CTENIEHSAX x B MPaBOW U JEBOU
YacTSIX paBEHCTBA, UMEEM:

A+B=0 B=1/5
6A+C=1=>C=1+6/5=11/5.
104=-2 A=-1/5

2 2

J‘ 2)6—2 dxz—— dx J‘ x+11 =—lln|x| N

 x(x” +6x+10) 54 x (x +6x+10) 5 .

2 2

+LI 22x+6 dx+E - dx :—ln2+iln(x2+6x+10)‘2+
10+ x*+6x+10 10 x*+6x+10 5 10 !
In2 1. 26

8 2
+—|———=—"—"-+—In—+—arctg(x+3)[ =
5!(x+3)2+1 5 10 17 5 g +3),
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1. 13
=—In—+— (arcth arctg4).
10 34
3agaua Ne7

Haiitu oOiiee penienue gudpepeHinaibsHOro ypaBHEHUS:
ydy =2x + y*dx.
Pemrenne
JlaHHOE ypaBHEHHE SBIJIICTCS OJHOPOJHBIM. HeoOxoauMo mpou3BecTH
3ameny V(x)=z(x)x, rme z(x)—HoBas ¢yHKIUA. B cuily 3aMeHBI
dy=zdx+xdz. TlogctaBiasss B  ypaBHEHHE, IOIyYUM
OTHOCHTEJIbHO HEM3BECTHON (PYHKIHH z(X):

2x(zdx + xdz) =N2x" + X’ 22 dx < Zdx + zxdz =2 + 2 dy & &

(z° =2+ 2% )dx = —zxdz — ypaBHEHHUE ¢ PA3ICITIONIMMHICS IEPEMEHHBIMH.
dx zdz zdz

YpaBHEHUE

= Inlxl = —
X 2224z & D|X| J.zz—\/2+z2
22 #2427 Zii\/z

T10[CTaHOBKOM B ypaBHEHHE yOSKIAEMCs, YTO GYHKIHA z = ++/2 — pelieHus
ypaBHEHUH.

I zdz _lJ‘ d(z%) _lJ‘ dt
2422 2772 \2+42 27t—A2+1|_»

+C,CeR

__J- 2udu d(u —u-— 2) J- du
u' —2—u v 2 u —u—2 2 u—2
—lln‘u —u— ‘ I du lln‘u2—u—2‘—lln utl =
2 (u+DHu-2) 2 6 |u—-2
:lln‘uz—u—Z‘Jr—lnu_z +C,,C, eR.
2 u+1
[ToxcTaBiisisi B BRIpaXXEHUE JJIS PEIICHUS TMEEM:

1n|x|+11n\u2—u—2\+11n “Z2_coat|w a2y 2=,

2 u+1 u+1

Inx’(u+1)’wu-2)"=C <
& x(u+1)*u-2)"=C,C>0.

Bo3Bpaiasch K HCXOIHBIM TIEPEMEHHBIM M YUUTHIBAS BCE PEIICHUS, TOJTYIUM
oOl11ee pellieHue ypaBHEHUS:
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2 2 !
( 2x* +y +x) (\/2x +y —Zx) =C
Y=
3agauya Ne§
Haiitu pelIeHne nuddepeHIaIbHOro ypaBHEHUS,
yIOBIETBOPSIONIETO HauaabHOMY yeiaoBuio y(1) =1:
xy' +3y=x"y".
Pemenue

3anuieM ypaBHEHHE B IPUBEAEHHOM BUJIE:

V' + 3 y =xy’ — ypaBuenue bepHyum.
X

1 2 z'
3amena —=z=z = __y = % =, TlomenuMm ypaBHEHHME HAa ) U
Y ¥ y
HCIIOJIb3YEM 3aMEHY:
y 3 z 3 , 6
St =X -——+—z=x<>z ——z=-2x.
Vv ooxy 2 x X
[TonyuyeHHOE€ ypaBHEHHME JIMHEMHOE YPABHEHUE NEPBOro mnopsaka. Pemmm
6 dz dx
OJHOPOAHOE ypaBHeHUe z'——z =0, — =6— =>z = Cx°. OO0luee pelienue
X z X

HaléM METOJOM Bapuanuu Tpou3BoJabHON moctossHHOM (. Ilomaras,
6
C = (C(x) nmem obiee pemenue B Buae z = C(x)x", rme C(x) HenusBecTHas

¢ynkuus. [loncrasisis B HEOJHOPOIHOE YpaBHEHUE, HOJIy‘-II/IM’

C'x® +60x° —6Cx° = —2x & C'x® = —2x, C(x) = -2 j L ic cer.
x

Otcrona obuiee pelieHne JIMHEMHOTO YpaBHEHUS:
2

X
z="—+Cx°.
2

1

= — 00111E€
A /xz +Cx°

pCHICHUC UCXOAHOI'O YPAaBHCHMUA. HOI[CTH.BJIHH Ha4daJIbHOC YCJIOBHUC, HAXOJAUM

J2

, Torga y = ﬁ — PCHICHUC 3aaa4H.
VX +X

Kpurepun u mkaJjia oieHuBaHHUS:

Bo3Bpamasace K UCXOJHOM IEPEMEHHOM, UMEEM: ) =

ool
2
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OHeHKa «OTJIMYHO» BBICTABJJIACTCAHA CTYACHTY, €CJIM 3a/ja4da pCIICHa IIOJHOCTbIO
B COOTBCTCTBHH C AJITOPUTMOM, CACIaH aHAJINU3 IMOJIYYCHHOT'O pCIICHUSA, U CACIIaHbI
BBIBOJABI O HGHCCOO6pa?>HOCTI/I HCIIOJB30BaHUs MOACIIN B IIPAKTHUKCE.

OIIeHKa «XOPpOoII0» -BBICTABJIACTCH CTYACHTY, €CJIM 3aJa4a pCHICHA ITOJHOCTBIO
B COOTBCTCTBUH C AJITOPUTMOM, aHAJINU3 IIOJTYUCHHOI'O PCIICHNA

OIIeHKa «YAOBJETBOPUTEJIBbHO>» BBICTABJIACTCH CTYACHTY, €CJIM 3a1a49a pCIICHA
HC IMOJHOCTBIO, HO B COOTBCTCTBUH C aJITOPUTMOM

OIIeHKa «HEYAOBJECTBOPUTEJIbHO>» BBICTABJIACTCH CTYACHTY, €CJIN 3a1a4a HC
peuicHa. OI_IeHKa BBICTABJIAICTCA B )KYPHAJIC TOCCIHIACMOCTHU CTY/ICHTOB

3.6 TecTnl

Ilpumepnvie mecmosvle 3a0aHus KOHMPONA 3HAHUN CHIYOCHMOE NPUBEOEHbL 6
mabauye 3.1.

3.7. 3apaHus 1J151 NOATOTOBKHU K 3aAHATHAM NPAKTHYECKOI0 THIIA JIJI
CTYACHTOB 0YHOH GopMBbI 00yUYeHHS 110 MATEMATHKE

ITo nepBomy cemecTpy

Hean u 3agaumM: U3y4yuTh OCHOBHBIC TMOHSTHS M TEOPEMbl JIMHEHHOW anreOpsl U

AHAJTUTUYECKOM TeOMETPHUH, DJIEMEHThl JIUCKPETHOM MaTeMaTUKH M MaTeMaTHYeCKOM
JIOTUKHM, BBEJCHUE B MaTEeMaTUYeCKHM aHaiu3, Iu(QPepeHInalbHOe HWCYUCIICHHE
GyHKIIMIA OHOTO HE3aBUCHMOTO TIEPEMEHHOTO.
OCBOUTH OCHOBHBIE NPUEMBI U METOJbl PEIICHUS THUIOBBIX 3aaad. M3y4uTh OCHOBBI
COCTaBJICHUSI MAaTEMAaTHUYECKUX MOJEJIEH 3a/1ayu MPUKIIAIHOTO XapaKTepa, a TAKKe OCHOBBI
COCTABJICHMSI QJITOpPUTMa pEIIeHHUs NpodhecCuOHATbHO-OPUEHTUPOBAHHBIX 3a7ad U
YMEHHIO aHAJIM3UPOBATh PE3YJIbTAT UX PEIICHUSI.

Heau u 3agaum 3ansaTuii ¢ npumenennem MAM: ¢dopmupoBanue y cTyaeHTa
YMEHHUI U MPAKTUYECKUX HABBIKOB: yMEHHE (OPMYJIUPOBATH MBICIIH, BHISBICHUE TOYEK
3peHHs CTYAEHTOB MPU BHIOOpPE MaTeMaTH4YECKOW (POpMYJHUPOBKHU 3aJa4d U METOOB €&
pelIeHrs U aHAJIU3a.

Mos3zoeoii wimypm:

[lems — ¢dopMupoBaHUE Yy CTyAEHTA YMCHHA W TMPAKTHUYCCKUX HABBIKOB: YMCHHE
(GbopMyTUPOBaTh MBICIH, BBISIBICHHE TOUYEK 3pEHUS CTYIEHTOB TP  BBIOOpE
MaTeMaTu4ecKor (POPMYJIMPOBKY 3a/1a4u U METOJIOB €€ PEIlCHUS.

Huckyccus:

[lenp — pa3BUTHE JIOTMYECKOTO MBIIUICHUS HPU AHAJIU3€ PEIICHUS U OLECHKE
pe3yiabTaToB MPOoheCcCHOHATBLHO OPUEHTHUPOBAHHBIX MPAKTHUECKUX 3a/1a4.

3apanms: pacueTHo-rpaduueckue padotsl npuBeneHbl B NoNel-15 (uctounuku 1-
3), IOMOJHUTENbHBIE 3aJJaHusl TPUBEACHBI B YHKTE 5.

Hcrounukn: ob6s3arensHele: 1-3,4-6; nonoaHuTensHbIe: 1-7.

3.8 Mertoanueckne Marepuajibl, ONpeAeJAIINe MPOLEIYPbl OLEHHMBAHUS
3HAHUH, YMEHHMH, HABBIKOB U (WIH) ONBITA [AeATEJbHOCTH, XapaKTepU3yKwIiluue
JTanbl POPMUPOBAHUA KOMIIETCHUNH

©rys Bobinyck 1 UsmeHeHue 0 Okzemnnsap Net Cm p. 38




%‘%% rocydapcmeeHHbIl yHusepcumem CTO CMK
o no 3emneycmpolicmey

OneHka 3HAHWM, yYMEHHI, HABBIKOB, XapaKTepU3YIOIIas ATambl (HOPMHUPOBAHUS
KOMIIETEHUIMA 10 jaucuuiuinie «MartemaTtuka» mpoBoauTcs B (opme TeKyliew,
PYOESXKHOM ¥ UTOTOBOM (ITPOMEKYTOUHOM) aTTECTAIIUH.

KonTtponb Tekymieil ycmneBaemMocTd oOydYaroumxcsi — TEKyIlas arTecTauus —
IIPOBOJUTCS B XOJI€ CEMECTpa C LIEJIbIO ONPEACIICHNUs] YPOBHS YCBOEHUS 00yYarouuMucs
3HaHWI; (POPMUPOBAHUA y HHUX YMEHHM M HABBIKOB, CBOECBPEMEHHOTO BbISBIICHUS
IperojiaBaTesieM HEJOCTAaTKOB B IMOJATOTOBKE CTYJICHTOB W MPHUHATHS HEOOXOIUMBIX
MEp IO €€ KOPPEKTUPOBKE; COBEPIICHCTBOBAHUIO METOAMKHA OOYYCHMS; OpraHU3allud
y4eOHOM pabOThI U OKa3aHUsI 00YyYAIONTUMCS MHIUBUTY ATBHOW TTOMOIIIH.

K koOHTpont0 TekyleW ycrneBaeMOCTH OTHOCATCS IPOBEPKAa 3HAHWM, YMEHUU H
HABBIKOB 00YyYaIOUINXCS:

" Ha 3aHSTUSX;

* [10 pe3yJIbTaTaM HAIMCAHUS CAMOCTOSTEIbHBIX PaOOT;

* [10 pe3yJIbTaTaM HalMCAHUS TECTUPOBAHNS,

* [10 PE3yJIbTaTaM BBITOJHEHUS KOJUIOKBUYMOB;

* [10 pe3yJIbTaTaM MMPOBEPKH KaueCcTBa KOHCIIEKTOB JICKITUI ¥ MHBIX MaTEPHAIIOB;

KonTtpoms 3a BBIMOJTHEHUEM CTYJICHTaMH KaXJOTO BHAA padOT MOXKET
OCYIIECTBISATHCS MOATAMHO U CIYKUT OCHOBAHHUEM IS MPEABAPUTEIIEHON U PYyOS)KHOU
aTTECTAITUH TI0 TUCITUTIIINHE.

PyGexxnas  arrectamus oOydYarOIIMXCS MPOBOIUTCS TPEMOJaBaTeieM B IEJIX
MOJIBEICHHUSI TMPOMEXKYTOUYHBIX HTOTOB TEKYIIEH YCIEBaeMOCTH CTYJEHTOB, aHajIn3a

COCTOSIHUS y4eOHOM paboTHI, BBISIBJICHUS HEYCIIeBAIOIINX, JINKBUJALIIN
3a10JKCHHOCTEH.

K pyOexxHOMYy KOHTPOJIO OTHOCATCS IIPOBEpPKA 3HAHWM, yMEHHUW M HaBBIKOB
00yJarOIMXCS:

" 710 pe3yJibTaTaM MPOBEJCHUSI pyOEKHOTO KOHTPOJISI YPOBHSI YCBOCHHUS 3HAHUU (C
MTOMOIIIBI0 KOHTPOJBHBIX padoT u PT'P);

[IpomexxyTouHast aTTecTanus MO AWCIHWIUIMHE MPOBOAMTCS C IEIBIO0 BBISBICHHS
COOTBETCTBHUSl YPOBHS TEOPETHUYCCKUX 3HAHWM, MPAKTUICCKUX YMEHUH W HABBIKOB TIO
nucuuminHe «Marematukay TpeboBanusM OI'OC BO mno HampaBieHUIO MOATOTOBKHU
(cmenmaibHOCTH) B (hOpPME IK3aMEHA.

DK3aMEH TMPOBOJUTCSA TIOCIIC 3aBEPIICHUS W3YUYCHUS AWCIUIUIMHBI B OO0BEMeE
paboueii yueOHOH mporpamMbl. @opMa MpOBEACHUS dK3aMEHa ompeaensercs Kadenpoit
(YCTHBIN — 1O OujieTaM, MO0 MmyTeM coOeceIoBaHMs 110 BOIpocaM; MUCbMEHHas padoTa,
TecTupoBaHue u Ap.). OueHka Mo pe3yibTaTaM dK3aMEHAa — «OTIUYHO», «XOPOILOY,
«YJOBJIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

Bce Buapl Tekymiero u pyoeKHOro KOHTPOJIS OCYIIECTBISIOTCS HA MPAKTUYECKHUX
3AHATHUSX.

Kaxnas gopMa KOHTpoOJISI MO JUCUMILIMHE BKJIIOYAeT B ce0sl TEOpETHUYECKHE
BOIIPOCHI, IMO3BOJISIIOIIME OLEHUTh YPOBEHb OCBOCHMSI CTYJIEHTaMH 3HAHUA U
MPAKTUYECKUE 3a/aHMs, BBISBISIIONIME CTENEHb CGHOPMHUPOBAHHOCTH YMEHUN U
HABBIKOB.
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CTO CMK

[Iponenypa orieHMBaHUS KOMITETEHIIMN OOYYArOIIMXCS OCHOBAaHA Ha CIIEAYFOIINX

CTaHOapTax:

1. [leproaAMYHOCTH MPOBEICHHUS OIICHKH (HA Ka)XJIOM 3aHSTHH).
2. MHoroctyneHuaTocTh: OIIEHKa (Kak IMpermojaBaTesieM, TaK W CTyIACHTaMHU
IPYIIBI) U CaMOOIIEHKa 00ydYaroerocsi, 00Cy>KJIeH1e pe3yJIbTaTOB U KOMILJIEKCa Mep
M0 YCTPaHEHHUIO HEAOCTATKOB.
3. EauHCTBO HMCTONB3yeMOH TEXHOJOTHUHU IS BCEX OOYYarOUIUXCs, BBIMOJTHCHUE
YCIIOBHM COMTOCTAaBUMOCTH PE3yJIbTaTOB OIICHUBAHUSI.
4. CobmroieHHe TOCIeI0BaTeIbHOCTH TIPOBEICHUS OLIEHKH: TIPEIYCMOTPEHO, YTO
pPa3BUTHE KOMIETEHIIUN UAET MO BO3PACTAHUIO UX YPOBHEW CJIOKHOCTH, a OIEHOYHBIE
CpeICTBa Ha KaXKJIOM ATarle YUYUTHIBAIOT 3TO BO3PACTAHHE.
Kpatkas xapakrtepucThka TMpoIeaypbl peajnu3aldd TEKYIMero W HWTOTOBOTO
KOHTPOJIA MO JUCIMIUIMHE I OLICHKH KOMIIETCHIIMM 00yJaronuxcsi mpeacTaBieHa B

TadIuUILE:

No HaunmenoBan
n/n | ue
OLIEHOYHOTO
Cpe/CTBa

Kpatkas ~ xapakrtepuctuka
OIICHUBAHUS KOMITETCHIIM

MPOLIETyPbl

[IpencraBnenue
OILICHOYHOTO
cpeacTBa B oHjIe

1 Tect

[IpoBoauTcs CEMHUHApPCKUX 3aHATUAX.
[lo3BosIsIET  OLEHWTH  YPOBEHb  3HAHUU
CTyIEHTaMH TECOPETUYECKOIO MaTepuaia II0
JTVCLIATUIVHE. Ocy1iecTBisgercs Ha
OyMaKHBIX HJIM 3JIEKTPOHHBIX HOCUTENSX IO
Bapua"tam. KosnuectBO  BOIPOCOB B
KaXKJIOM BAPUAHTE OIIPENEIIAETCS
npenogasareneM. OTBEIEHHOE BpeMsl Ha
IIOATOTOBKY OINPEAEIIAET NPENO1aBaTellb.

dDonn
3aJITaHUN

TCCTOBBIX

2 Komnoksuym

CpeAacTBO KOHTPOJIS YCBOCHHS Yyd4eOHOTO
MaTepuana TEMbI, pa3jielia WA Pa3ieiioB
JTUCIUTIINHBI, OPTaHM30BaHHOE KaK y4eOHOE
3aHATHE B BHJIC coOeceIoBaHus
MIPENoIaBaTesisi ¢ 00yIarOIIMMUCS

Bormpocsl 1o
TeMam/pasiesam
TUCIUTLIINHBI

3 PaznoypoBHe
BBIE 3aJ1a4M U
3ajaHus

BrimonHsI0TCS Ha MPAKTUYECKUX 3aHITHSIX
0 TeMaM.

a) penpoyKTUBHOTO YPOBHS, TIO3BOJISTFOIIIHE
OIICHUBATH U AUATHOCTUPOBATH 3HAHUE
baxkTuyeckoro marepuaia (6a3oBbie
MIOHSTHUSI, AITOPUTMBI, (PAKTHl) U YMEHHUE
MIPABUJILHO MCIIOJIB30BATh CIICIIUATHHBIC
TEPMHHBI U TIOHATHS, Y3HaBaHHWE O0BHEKTOB
U3YYCHHUS B paMKax OMpPEICICHHOTO pa3iena
JUCIUTIAHEL,

0) PEKOHCTPYKTHBHOT'O YPOBHS,

Kowmmiekt
TUMNOBBIX 33714
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IO3BOJISIFOIINAE OLICHUBATH 51

JMarHOCTHPOBATh yMEHHsI CHHTE3UPOBATH,
aHaJM3UPOBaTh, 0000IIATh (PAKTHUYECKUM U
TEOPETUUECKUI MaTepual c
dbopMyIMpOoBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTAQHOBJICHHEM  MPUIUHHO-CIICACTBEHHBIX

CBsI3EH.
4 DK3aMeH [IpoBoguTCs B 3aMaHHBIA CpOK, coryacHo | Komriekr
rpaduky yueoHoro nporecca. [lpu BOITPOCOB K

BBICTABJICHUM OLICHOK YYMTBIBACTCS YPOBEHb | 3a4€Ty, IK3aMEHY
NpUOOpPETEHHBIX KOMIIETEHIIUI  CTyJ/IEHTA.

Kommnounent «3HAaTb» OLICHUBACTCs
TCOPECTUUCCKUMHU BOIIpoCaMH oo
COACPIKAHNIO JUCHHUIIJIMHBI, KOMIIOHCHThI
«KYMCETB» )51 «BJIaACTH» -

MPAaKTUKOOPUEHTUPOBAHHBIMU  3a/IAaHUSIMH.
AyIuTOpHOE BpEMs, OTBEJIECHHOE CTYACHTY,
Ha MOJITOTOBKY - 60 MUH.

4. OOH/ OLEHOYHBIX CPEACTB JJisd  ITPOBEJAEHUSA
IMPOMEKXYTOUYHOM ATTECTALUHA OBYYAIOLIUXCSA o
JUCHUITJIMHE

@OHJT OLEHOYHBIX CPEACTB ISl MPOMEXKYTOUYHOM ATTECTAlMM MO JUCIUIUIMHE
(Monmymo) «MatemaTuKa» BKIIOUAECT:

- NepeuYeHb KOMIIETCHIIUM, TUIAHUPYEMBIX pe3yJbTaTOB OO0yuYeHHus IO
JUCHUIUIMHE (MOMAYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH pe3yjIbTaTaMU OCBOCHUS
o0pa3oBaTeIbHON MIPOTPAMMBI U ATaIbl UX (OPMUPOBAHUS;

- ONMCaHUue NoKa3zaTesied U KPUTEPHUEB OLICHUBAHUSI KOMIIETEHUMNA HA Pa3IMYHbIX
sTanax ux GOpMHpPOBAHUS;

- ONHCaHUE 1Kl OLEHUBAHMUS;

- KpUTEpUH U TPOLEAYpPbl OLIEHWBAHUSA PE3yJbTaTOB OOY4YEHHUS IO
IUCHUILTIHE (MOAYJIIO), XapaKTePU3YIOUINX ATarbl (JOPMUPOBAHUS KOMIIETEHITHI;

- METOJAMYECKHE MATEPHUAIIbI, ONIPENEIISIOIINE TPOLEAYPhl OLEHUBAHNS;

- TUIOBBIE KOHTPOJbHBIC 3aJaHUs WM MHBbIE MaTepHalibl, HEOOXOINUMbBIE IS
OLICHKH pEe3yJbTaTOB OO0yuYeHHsS (IMPOMEXKYTOYHOW aTrTecTaluu) MO IUCHUIUIMHE,
XapaKTepU3yIOIIMX STanbl (POPMUPOBAHUS KOMIIETEHIMN W (WJIK) UIS UTOrOBOTO
KOHTPOJISI C(POPMHUPOBAHHOCTH KOMIETSHUIUU ().

DoHO oUyeHOUHbIX cpedcm8 no oucyuniuxne «Mamemamukay npeocmasien 8
npunoxceruu 1.

5. IEPEUEHb OCHOBHOHM "W JTONOJHUTEJBHOMN JUTEPATYPHI,
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HEOBXOJIUMOM 151 OCBOEHUSA TUCIHUILINHBI

OcHoBHas auTEpaTypa:

1. umaues, B. C. Bricias matemartuka : yuyeOHuk / B.C. IllunayeB. — Mockaa :
NHO®OPA-M, 2021. — 479 ¢. — (Bricmiee oo6pazoBanue). — DOI 10.12737/5394. -
ISBN  978-5-16-010072-2. -  Tekct :  onekrpoHHsii. -  URL:

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

2. umaue, B. C. 3amauyHuk 1o BhICIICH MaTtemaTuke : ydebHoe mocooue / B. C.
[[IunaueB. — 10-e u3n., crep. — MockBa : UH®PA-M, 2020. — 304 c. —
(Breiciiee o6pazoBanue). - ISBN 978-5-16-010071-5. - Tekcr : 37IEKTPOHHBIN. -
URL: https://znanium.com/catalog/product/1042456

3. Hunaye B.C.. Boiciias marematuka [Tekcr] : yueOHuK anst By3oB / lllunaues
B.C. - 7-e u3n., crepeotur. - M. : Beicur.iik, 2005. - 479c.

4. MunayeB B.C.. 3amauynuk no Beiciielt Marematuke [Tekct] : yded. mocodue s
By30B / lllunaues B.C. - 5-e uzn., crep. - M. : Boicmr. mik., 2005. - 303c.

JlonoJIHUTeIbHAS JINTEPaTypa

l.

DneMEeHThI JINHEWHON anreOphl U UX NPUMEHEHHUE MPU PEIICHUN MPAKTUYECKUX 3a/1a4
: yueb. mocobue mis crygaeHToB | kypca Bcex crnernuanbHocted / I'oc. yH-T 1o
3emsieycTporictBy, Kad. Beicii. marematuku u ¢usuku ; H.A. Kysnemnona, K.B.
Kypoukuna, I1.B. Makapos, B.B. Ky3uenos. - M. : I'Y3, 2016. - 62 c.

Kommnekcubie uyucna. [lonarue QyHkmum komiuiekcHoro mnepemenHoro [Tekcr] :
y4e0. mocobue st CTyAeHTOB 1-ro u 2-To KypcoB Bcex crenuanbHocTeit / I1.B.
Makapos, H.A. Ky3uenoBa, K.B. Kypoukuna, B.I1. isanoB, H.B. Cemenona ; I'oc.
VH-T 110 3eMJieycTpoiicTBy, Kad. Beicil. maTtematuku u ¢pusuku. - M. : I'Y3, 2017. -
46 c.

. Nnrerpanbnoe wucumcienne. OrnpenesneHHbI WHTErpan : ydeb. mocoOue: st

CTYIIEHTOB 1-r0 M 2-T0 KypcOB BCeX crelnuagbHoCcTe u Bcex ¢hopm oOyuenus. Y.2 /
['oc. yH-T 110 3emieycTpoiicTBy, Kad. Boicieit matemaTuku u ¢pusuku ; coct.: H.A.
Kysnenosa, K.B. Kypoukuna, 11.B. Maxkapos. - M. : I'Y3, 2018.-50 ¢

WNurerpanbHoe wucuucienue. HeomnpeneneHHbld HHTErpai : yueb. mocodue s
CTYJIEHTOB 1-ro u 2-ro KypcoB Bcex cmell. u Bcex (opm oOyuenus / ['oc. yH-T 1o
3emieycTporcTBy, Kad. Boicil. maTeMatuku U Qusnku ; aBT.-cocT. H.A. Ky3Herona,
K.B. Kypoukunna. - M. : I'Y3, 2018. - 69 c.

DNeMEeHTbl TEOpPHUH MHOXKECTB M MAaTeMaTHYECKOW JIOTMKU : yuyeO. mocolue s
CTyaeHTOB l-ro u 2-ro kypcoB / I'oc. yH-T mo 3emueyctpoiictBy, Kad. BbIicII.
mMaTeMaTuku u pusuku ; aBT.-cocT. H.A. Ky3nenona, A.B. Uepsskos, A.A. XacaHoB.
-M.:TVY3,2019.-45c.

[IpakTHyeckoe pyKOBOJACTBO K PEHICHUIO 3a/Jad MO BBICHIEH MAaTEMaTHKE.
WNuterpupoBanne GyHKIUH OHON TepeMeHHOW. DYHKIMM MHOTHX IE€PEMEHHBIX.
Psinpi: yue6. nmocobue /M.A. ConosseB [u ap.].-CII6.: Jlans, 2009.- 287 c.
[IpakTHyeckoe pyKOBOACTBO K PEIICHUIO 3a/1ad IO BhICIIEW MaremaTuke. KpaTHbie
uHTerpansl. Teopus mnoms. Teopus (yHKIMA KOMIJIEKCHOTO TEPEMEHHOTO.
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OO6bikHOBeHHBIE U] depeHnanpabie ypapHeHus : yueo. mocodue /M.A. ComoBbeB [1
ap.].-CI16.: JIans,2009.- 445 c.

8. IlpakTHueckoe PyKOBOJICTBO K PELICHUIO 3a/1ay MO BhICIIEH MareMaTuke. JIuHeiHas
anrebpa. BekropHas anreOpa. AHamuTHyeckas reomeTpus. BBenenue B
MaremaTudeckuil aHanu3. IlpouwsBojgHass U ee mpuiokeHus: yudeO. mocodue/M.A.
CounosseB [u ap.].-2009.- 329 c.

6. IEPEYEHb PECYPCOB UH®OPMAIIMOHHO-KOMMYHUKAITUOHHOM
CETU «<MHTEPHET», HEOBXO/JINMBbIX JIJIA OCBOEHUSA ANCHUIIJIMHBI

Tabmuma 6.1 — Onwucanne WHPOPMAIMOHHBIX PECYpCcOB HEOOXOMUMBIX  JIS
OCBOCHHMS TUCIIMILIMHBI

Ne Anpec caiita u ero [TepedeHpr MaTepHaIOB MPEACTABICHHBIX HA CaliTe
OITMCaHUE
1. http://fm.cdml.ru ABTOpCKHE pa3pabOTKU KOJUIEKTHBA Kadeapsl B
Caii kadenpsl BICIICH o0acTi  METOAMK  MPEMOJaBaHUS  OCHOBHBIX
mateMatuku u pusuku ['Y3 | pa3menoB  MatemMarudeckux U (UIUUIECKHUX
JVCIUTUTHH, METOAMYECKUE  YKa3aHUs |

KOHTPOJIbHBIE 3aJaHUsl 10 PEIICHHUIO PacyeTHO-
rpaduyecKkux MW KOHTPOJIBHBIX pPabOT, aBTOPCKHE
7a0opaTOpHbIE MPAKTUKYMBI, C METOJUYECKUMHU
PEKOMEH/IAIMSIMU 10 UX BBIIIOJIHEHHUIO, PEIICHUIO
0(OPMIICHHIO.

3. www.znanium.com.ru / Komnnekuus 371eKTpOHHBIX BEPCUM U3AaHUM (KHUT,
uznarenbctBo MHOPA-M | )xypHaloB, cTaTei U Mp.), CrpyIIUPOBAHHBIX T10
TEMAaTUYECKUM U LIEJIEBBIM MIPU3HAKAM.

4. 3BC «IOPAWT» Bupryanpnas 6ubnuoreka
(www.biblio-online.ru )

7. MEPEYEHb UH®OPMAIIMOHHBIX TEXHOJOT Wi, UCIOJIL3YEMBIX
MMPU OCYIIECTBJIEHMM OBPA3OBATEJLHOT'O MPOIIECCA O
JTUCHMUILIAHE

Hngpopmayuonnvie mexnonozuu:
— c0op, XpaHeHHe, CUCTeMaTH3alus U BblJladya y4eOHOM U HayuyHOU nH(popMaIny;
— 00paboTKa TEKCTOBOM, rpauuecKoil 1 SMIUPUYECKON UH(POPMAITIH;
— TMOATOTOBKA, KOHCTPYHPOBAHME M TPE3CHTALUS MTOTOB HMCCIEAOBATEIbCKON H
aHAJIUTUYECKOU JIESTEIbHOCTH;
— CAMOCTOSTENbHBIA TOUCK JOMOJHUTEIBHOIO YYEOHOrO M HaydyHOTO MarepHualna, ¢
UCIIOJIb30BaHUEM [IOMCKOBBIX CHCTEM M caliToB cetd WHTepHET, 3JIeKTPOHHBIX
SHIMKJIONEANH U 6a3 TaHHBIX;
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— UCMOJIb30BaHUE AJIEKTPOHHOMN MOYTHI MPEnoiaBaTeae 1 00yJaronmxcs sl PaCChUIKH,
MEPENUCKU U 00CYKICHHS] BOSHUKIITUX YU€OHBIX MPOOJIEM.
Hngpopmayuonnvie cnpagounsvie cucmemot
B xonme peamuzanuu 1mened W 3agad Mo AMCIHUIUIMHE OOydYarolmuecs MOTYT Mpu

HEOOXOJAMMOCTH MCHOJb30BaTh BO3MOXHOCTH HH(GOPMAIIMOHHO-CIIPABOYHBIX CHUCTEM,
AJIEKTPOHHBIX OUOJINOTEK U ApXUBOB.

Hugopmayuonno-cnpasounvie u  uUHGOPMAUUOHHO-NPABOGBIE  CUCHIEMDbL:
MH(}OpMaAIMOHHO-CITPAaBOYHbIE U TOUCKOBBIE cucTeMbl Y andex, Google.

Ilpogheccuonanvuwie oazwl OaHHBIX: CnpaBouHO-TIpaBOBast cucrema
«KoncynprantlIimtocy, CripaBouHo-ipaBoBas cucteMa «[ apanT»

Inexkmponno-oudauomeunsie cucmemot (IbC):

[Tepeuens MaTepraIoB MPeICTaBICHHBIX
Ha caiTe
Dnexmponno- bubIuomeuHas cucmemda
«Hzoamenvcmeo Jlanwvy
Dnexmponno- oubauomeuHasn
cucmema LZNANIUM.COM

3JZ€Kmp0HHa}l bubuomeunas cucmema

Ne Anpec caiiTa u ero onvcaHue

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

2 | http://znanium.com/

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

«2BC IOPAUTY
4 | http://www.iprbookshop.ru/ if;’;’;gg?; -Oubauomeunas cucmena
5 | https://guz.bibliotech.ru ?f;gkmponno—@@uomeqﬂaﬂ cucmema

8. OMIMCAHUE MATEPUAJTBHO-TEXHUYECKOM BA3bI, HEOBXOIUMO
JUUISI OCYIIECTBJIEHHMSI OBPA30BATEJIBHOI'O MPOLIECCA 1O
TUCTUILITAHE

JIist  MarepuanbHO-TEXHUYECKOTO  OOecreueHus  JUCIUIUIMHBI — «MaTEeMaTHUKa»

UCIOJIb3YIOTCS:

Ayoumopus 3112 ons nposedenus 3aHAMUL JIeKYUOHHO20 MUNA, CEMUHAPCKO20 MUnd,
KYpPCOB020 NPOEKMUPOBAHUS, 2PYNNOBbIX U UHOUBUOYATbHBIX KOHCYIbMAayui, O
meKywe2o KOHMpOJs U NPOMENHCYMOUHOU ammecmayuul, 3auamui npaKkmuieckKo20 muna:

Pabouee mecto mnpenopaBarens. Paboume mecta oOyuarommxcsa. TpuOyna s
BBICTYIUIEHUH, TIpoekTop — 1 mrT., s3kpan — 1 mrt. Hoytoyk ASUS X553M. Microsoft
Windows, Microsoft Office (akapmemunueckast nuuensus), Koncynsrant Ilntoc, I'apanr,
Adobe Acrobat Reader DC (cBo6oano pacnpoctpansiemoe 110)

Ayoumopus 3313 ona npogedenus 3aHaAmuill 1eKYUOHHO20 MUNA, CEMUHAPCKO20 Mund,
KYpPCOB020 NPOEKMUPOBAHUS, 2PYNNOBbIX U UHOUBUOYAILHLIX KOHCYIbMAayut, O
meKyue2o KOHMpOJs U NPOMENHCYMOYHOU Ammecmayuul, 3aHamul npaKkmuieckKo20 muna.:

Pabouee Mecto mpenonaBatens. PaGoume mecra oOydaromuxcs. Jlocka - 1 1mT.,
MPOEKTOp € AKpaHoM (xamo3u Ha okHa). HoytOyk ASUS X553M. Microsoft Windows,
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Microsoft Office (akagemuueckas mnunensusi), Koncymerant Ilmioc, T'apant, Adobe
Acrobat Reader DC (cBo6oaHo pacnpoctpansemoe I10).

AYIUTOpUYN - TIOMEIICHHUS JUIsl CAMOCTOSITENIbHON PaboThl 0OYYArOIIHUXCS, UMEETCSI
HOJKIIOUeHHe K cetn «MHTepHeT» M JOCTYN B JJICKTPOHHYIO WHGOPMAIMOHHO-
00pa3oBaTeIbHYIO CPEy:

Yumanvnoiii 3an. Paboune mecta cryaeHToB. Kommbrorepel 12 mT. Microsoft
Windows, Microsoft Office (akagemuueckas nunensus), Koncynwsrant Ilmoc, I'apanT,
Adobe Acrobat Reader DC (cBoGoano pacnpoctpansiemoe I10). locTtynHa Bcs yueOHas
Y METOJHMYECKas JINTepaTypa, BKitodas 1octym K ObC.

Ayoumopuu 2203-2212 (komnbromepHbvle K1ACChl):

Pabouee Mecto mnpenonaBarens. Paboume wmecta oOyuwatommxcs. [IpoekunonHas
nanenb LG 43UK6390PLG — 1 miT., cTarmonapHbiit kommbiotep — 9 mt. MoHoomok — 1
mt. Windows, Microsoft Office (akamemuueckas nuiensusi), Koncynerant Ilmroc,
I'apanT, Adobe Acrobat Reader DC (cBoGomuo pacmpoctpansiemoe I10), Autodesk
Education 2019 (Autodesk AutoCAD, Autodesk Revit Architect, Autodesk Civil 3D,
Autodesk 3ds MAX — akanemuueckue mnuueHzun), GRAPHISOFT (ArchiCad 24
Russian, bazoBwiii BIMcloud, MEP Modeler — akanemuueckue nuieHszun), Adobe
Photoshop, CoreIDRAW.

Ayoumopus 5010: Pabodee mecto npenoaaBatens. Paboune Mecta o0ydaronuxcsi.

Crammmonapssiii komnberoTep — 11mt Cton ans ob6opynoBanust — lmr. Windows,
Microsoft Office (akagemuueckas munieHsusi), Koncynerant Ilmioc, [Mapant, Adobe
Acrobat Reader DC (cBobGomno pacnpoctpansemoe I10), Autodesk Education 2019
(Autodesk AutoCAD, Autodesk Revit Architect, Autodesk Civil 3D, Autodesk 3ds MAX
— akagemuueckue JguneH3un), GRAPHISOFT (ArchiCad 24 Russian, ba3oBblii
BIMcloud, MEP Modeler — akanemudeckue nuuensun), Adobe Photoshop, CoreDRAW.

9. OPTAHU3AILIMSI OBYYEHUS MO JUCHUIIJIVUHE JJIs1 JTUALL C
OTPAHMYEHHBIMU BO3MOKHOCTSIMU

[Tpodeccopcko-meqarorndecKkuii COCTaB 3HAKOMUTCS c IICUXOJIOTO-
(U3MONIOTUYECKUMU ~ OCOOCHHOCTSIMM ~ OOYyYaroIIMXCS  MHBAJIMIOB W JIMI  C
OrPaHUYEHHBIMH  BO3MOXHOCTSIMM  370POBBS, HMHIMBUAYaJIbHBIMH IpPOrpaMMaMu
peabunuTanu WHBAIUAOB (Tipu Hamuuuu). [Ipu HEOOXOIUMOCTH OCYIIECTBIISICTCS
JOTIOJTHUTENbHAS MOJJEPKKa MPENoJAaBaHusl THIOTOPaMH, MCUXO0JIOTaMH, COLUATbHBIMU
pabOTHUKAMU, NPOUIEAIIMMHU TOATOTOBKY aCCUCTEHTaMHU.

B cooTBercTBHM € METOAWYECKUMH pekoMeHaauusmMu MunoOpuayku P® (yTB. 8
ampenst 2014 r. N AK-44/05BH) B Kypce IpeArnoJiaraeTcsi UCMOJb30BaTh COIUAIBHO-
aKTUBHbIE M peQIEKCUBHBbIE METOJbI OOYYEHUs, TEXHOJIOTMH COIMOKYJIbTYPHOU
peadwiIuTalMd € 1EeJbI0 OKa3aHUs TMOMOIIM B YCTAHOBJIEHWU [OJHOLIEHHBIX
MEXJIMYHOCTHBIX OTHOLIEHUM C JAPYrMMHU CTyJEHTaMH, CO3JaHUU KOM(OPTHOTrO
MICUXOJIOTUYECKOT0 KJIMMaTa B CTyjaeHdeckou rpymme. [logbop u pa3paboTka ydeOHBIX
MaTEpUaIOB MPOU3BOAATCS C YUETOM MPENOCTABICHUSI MaTepraja B pa3IMuHbIX (hopmax:
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ayJIuanbHOM, BU3yaJlbHOM, C MCIOJb30BAHHEM CIEIHUAIBHBIX TEXHUYECKUX CPEICTB U
MH(POPMALIMOHHBIX CUCTEM.

Menuamarepuaiibl TakkKe CIEAyeT HCIIOJIb30BaTh W aJalNTHPOBAaTh C y4YeTOM
MHAMBUAYAIbHBIX 0OCOOeHHOCTEN 00yueHus imn ¢ OB3.

OcBoenue aucumiuimHbl JunamMa ¢ OB3 ocymiecTtBisieTcss ¢ HUCIOIBL30BAHUEM
CpeACTB 0OydeHHMs OOIero | CHElHUabHOIO Ha3HAuYeHHS (MEPCOHAIBHOTO U
KOJUIEKTUBHOTO HCIIOJIb30BAHUA). MarepuanbHO-TEXHUYECKOE oOecrieueHue
MpeaycMaTpuBaeT MpUCHIocoOIeHne ayuTopuil K Hyxaam jun ¢ OB3.

dopma mpoBeNEHUS aTTECTAllMM JJIsi CTYACHTOB-MHBAJIMJOB YCTAHABIMBAETCS C
y4eTOM HUHAMBHUIYaJIbHBIX TNcuxodu3nueckux ocoOeHHoctel. s cryaentoB ¢ OB3
npeycMaTpuBaeTcs AOCTYMHAas popma NpeOCTaBICHHUS 3aJaHU I OLIEHOUHBIX CPE/ICTB, a
UMEHHO:

® B IEYATHON WM 3JIEKTPOHHOU (opme (Ui ULl C HApYHIEHUSIMH OIOp- HO-
JIBUTATEJILHOTO ammapara);

® B Me4aTHOM (opMe WM DJIEKTPOHHOW (opMe C YBETUYEHHBIM MIPUPTOM U
KOHTPACTHOCTBIO (JIs1 JIUI] C HAPYILIEHUSIMH CITyXa, pe4H, 3pEeHus);

® METOJOM YTECHUS ACCUCTEHTOM 3aJ]aHMsl BCIIyX (JJIs1 JIULL C HAPYIICHUSAMHU 3pEHUs).

CryneHTaM ¢ MHBIMJHOCTBIO YBEIUYMBAETCA BpEMsS Ha MOJATOTOBKY OTBETOB HA
KOHTpPOJIbHBIE BOMPOCHI. [[Js1 TakuX CTYJIEHTOB IMpelycMaTpUBaeTCs AOCTyIMHas (opma
IpEeI0CTaBICHUS] OTBETOB Ha 3a/1aHHUs, @ UMEHHO:

® MUCHMEHHO Ha OyMare WM HaOOpOM OTBETOB Ha KOMIIbIOTEpEe (ISl JIUI] C
HapyLICHUsAMH CIIyXa, peun);

e BEIOOPOM OTBETA U3 BO3MOXKHBIX BAPUAHTOB C UCIOJIb30BAHUEM YCIYT ACCUCTEHTA
(111 T C HAPYLLIEHUSIMU OIOPHO-/IBUTATENILHOTO aniapara);

® YCTHO (IJIs1 JIUII C HAPYIICHUSIMH 3PEHUs, OTIOPHO-/IBUTATEILHOTO anmaparta).

ITpu HeoOxomumocTH I OOyYarOIIMXCS C HMHBAIMAHOCTBIO —IpoLEAypa
OLICHMBAHHUS PE3YJIbTATOB O0YUEHHS] MOXKET IPOBOJUTHCS B HECKOJIBKO 3TAIOB.
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