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1. MecTo u meau AMcUMILIMHBI (MoayJis1) «MaTemaTuka» B cTpykType OITOII

Hucnunnuna «MareMaTtnka» OTHOCHTCS K 0a3oBoii yactu biioka 1 «Jluciurinael (Moay-
mun)» OIIOII nmo nHanpaBnenuro nmoarotoBku «IIpuknannas naPopmMaTHKa» (KBaTHPUKAIUS (CTe-
IICHb) «OaKajaBp»).

JucuummHa o0si3aTenbHa Uil OCBOCHHSI BO BTOPOM M TpeTheM ceMecTpax. E€ mzyueHue
ONMpPAETCs] HAa 3HAHUS, YMEHUS U HaBBIKU, MOJYYEHHBIE CTYAECHTAaMM IIPU U3Y4YE€HUU anreOpsl U
reoMeTpu B 00I1e00pa30BaTENbHON MIKOJIE U CPEAHMUX CHELUUATbHBIX yYEOHBIX 3aBEJCHUSX,
JJIEMEHTAapHON MaTEMATHKH B BY3€.

JlaHHBIA KypC SIBISETCS MAaTEeMAaTUYECKON OCHOBOM JJIi MHOTHX pa3lieloB OOJBIIMHCTBA
oOLIeHAYYHBIX U CIIEHUATbHBIX JTUCHUIUIMH TaKuX, Kak «Teopus BEpOSTHOCTEH M MaTeMaThye-
CKas CTaTUCTUKA», «MaTremMaTu4eCKue METObl IPUHATHS PELICHUN», «MeTObl MOAEIUPOBAHUS
COIMATbHO-9KOHOMHUYECKHX MPOIIECCOB», « IKOHOMUKA MPEATPHUATHS», «DU3HKa».

N3yuenue nucuummivabl «MatemMaTuka» SBIISIETCS BaKHOM COCTaBHOM YacThIO MOJATOTOBKHU
OaxanaBpa U UMEeT CJelyI0Iue OCHOBHbIE LISJIN:

- IIO3HAKOMUTH CTYACHTOB C OCHOBAMH allllapaTa BbICIIECH MATEMATUKU JJI PELICHUS TEO-
PETHUYECKUX U MPAKTUYECKUX 3a/1a4;

- BOCIIUTATh a0CTPAKTHOE MBIIUICHUE, HE TPUBSI3aHHOE K KOHKPETHBIM YCJIOBUSAM U 00CTO-
ATEIbCTBAM;

- Pa3BUTh JIOTHYECKOE MBILIUICHUE, HAYYUTh CTPOUTH JIOTMYECKUE LEMIOYKHU PACCYKICHUM,
B Hayaje KOTOPBIX CTOST HE BBI3bIBAIOIIME COMHEHMs (DAKTHI M MOJIOXKEHUS, a B KOHLE — Ipa-
BUJIbHBIE BBIBOJIBI;

- IPUBUTH BBICOKHE CTAHIAPTHI CTPOTOCTH B JOKA3aTENILCTBE WM 0OOCHOBAaHUM pe3yJIbTa-
TOB UCCJICIOBAHUM;

- (hopMupoBaHNE HAYYHOI'O MHUPOBO33PEHUS CTY/IEHTOB;

- opMupoBaHUE MaTeMaTHYECKUX 3HAHUI, YMEHUH U HABBIKOB, HEOOXOIUMBIX UIS U3Y-
YeHHUs APYruX OOIIEHAayYHBIX U CIELUAIbHBIX AUCLUILINH;

- (popMHpOBaHUE JTUYHOCTU CTYJCHTA, PA3BUTHE €r0 MHTEIJICKTAa U YMEHHUS JIOTHUECKU U
ITOPUTMUYECKH MBICIIHTB;

- opMHUpOBaHUE YMEHHUI M HaBBIKOB, HEOOXOAUMBIX IPU MPAKTUYECKOM IMPUMEHEHUN Ma-
TEMaTUYECKUX MOJEICH M METOJOB Il aHAJIU3a U MOJECIUPOBAHMS CIOKHBIX CHUCTEM, IIPOLEC-
COB, SIBIIGHUH, JJIS TIOMCKA ONTUMAJIBHBIX PELICHUN M BbIOOpA HAMIIYUIIMX CIIOCOOOB MX peaju-
3aLlUN.

Baxwneiimme 3a1auu mpernojaBaHusl MaTEMAaTUKUA COCTOSIT B TOM, YTOOBI Ha MpUMEpax Ma-
TEMAaTUYECKUX OOBEKTOB M METOJIOB IPOJEMOHCTPUPOBATh CTYAEHTaM CYIIHOCTh HAay4HOTO
10JX0/1a, CIenn(UKY MaTEMATUKH, HAYYUTh CTYJCHTOB IPUEMaM HUCCIICIOBAHUS U PEIICHUS Ma-
TeMaTH4ecku (OpMaIM30BaHHbIX 3a/1a4, IPUBUTh HABBIKM CAMOCTOSTENILHOW pabOThl ¢ MaTeMa-
TUYECKOM JTUTEPATYpPOU.

2. Ilnanupyemble pe3yJibTaThl 00y4YeHUs M0 JUCHUILINHE (MOaY/I10) «MaTeMaTHKAa»,
COOTHeCeHHbIE ¢ MIJIAHUPYEeMbIMHU pe3yJIbTATAMH O0CBOEHHS 00pa30BaTeIbHON NPOrpaMMbl
(KoMIeTeHUSIMH BBITYCKHUKOB)

dopmupyemMble
KOMIIETeHIIUH Ilnannpyemble pe3y/ibTaThl 00yUeHUsI
(Ko KOMIIETEHIIUHU, YPOBEHb Mo AUCHUNINHE (MOAYJII0),

OCBOCHHMSA — IIPY HAJIMYMK B | XapaKTepHU3yIOLlue 3Tanbl (GOPMHPOBAHUS KOMIIETEHIIUH
KapTe KOMIIETEHLIUN)




OIIK-3:
O06magars CIIOCOOHOCTBIO
HUCIIOJIB30BAaTh OCHOBHBIC
3aKOHBl  €CTECTBEHHOHAYY-
HbIX JUCHUIIJIMH W COBPC-
MEHHbIE WH(OPMAIMOHHO-
KOMMYHUKAIITMUOHHBIC TCXHO-

B pesynpTaTe OCBOCHHS AMCHMILTUHBI OOYYAIOUTUIICS
JTOJIKEH:

31 (OIIK-3) 3nams ocHOBHBIE pa3feiibl Kypca BbICIIEH
MaTeMaTUKH, HEOOXOIUMBIE Ui JTOTHYECKOIO OCMBICIICHUS U
o0paboTku wHpoOpManuu B MPO(HECCHOHATBLHOU EesSTEIbHO-
CTH;

V1 (OIIK-3) Ymems npuMeHATh Ha NPAKTUKE 3HAHMS
BBICILIEH MaTEMaTHKHU MPU TOCTaHOBKE U PEIIEHUH MaTeMaTH-
YEeCKHX U MPHUKJIAIHBIX 3371ay;

J0TUU B NPOeCCHOHATHHON
ACATCIIbHOCTU

B1 (OIIK-3) Braoems MaTreMaTUYECKUM amnmapaToM, OC-
HOBHBIMH METOJIAMH TIOCTAHOBKM W PEIICHUS MaTeMaruye-
CKHMX W TPHKJIAJIHBIX 3a7a4, HEOOXOAMMBIMH 1751 TIpodeccro-
HaJIbHOH JIeSTEILHOCTH.

3. CTpyKTypa H coepiKaHue AUCHUILUIMHBI (Moay.Jas) «MaTemMaTuKka»

O0beM muctuIuMHEL (MOAys) cocTaBisier 10 3aueTHBIX enuHuUIl, Bcero 360 yacos, U3 Ko-
Topbix 200 yacoB cocTaBiIsIeT KOHTaKTHasE paboTa oOydaromierocs ¢ mpemnoaasarenaeM (66 dacos
3aHATHUS JIEKIMOHHOrO Tuma, 132 yaca 3aHATUS CEMMHApCKOIO Tula (CEMUHApbl, Hay4yHO-
MpaKTUYECKHE 3aHATHS, JabopaTopHbie padoThl u T.1.), KCP - 2 gaca), 70 4acoB cocTaBiseT ca-
MocToATeNbHas padoTta obydatomierocs, 90 yaca — KOHTPOJIb.
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Huddepennn-
QTbHOE HWCYHC-
neHue QyHKIM | 32 8 16 24 8
OJIHOU nepe-
MEHHOH

NurterpanbHoe
HCYHCIICHHE
GyHKIMA OqHOU
MIEPEMEHHOMN

32 8 16 24 8

JIluneliHas  an-

32 8 16 24 8
reOpa

ABanuTnueckas
reoMmerpus Ha | 20 4 8 12 8
IUIOCKOCTH

ABanuTnueckas
reoMeTpus B | 26 6 12 18 8
MIPOCTPAHCTBE

Huddepennn-
allbHOE  MCYHC-
neHue QyHKomid | 32 8 16 24 8
HECKOJIBKUX TIe-
PEMEHHBIX

OOBIKHOBEHHBIE
g depeHim-
albHBIC  ypaB-
HEHUS

37 10 20 30 7

YucnoBble U
byHkuuonanb- | 31 8 16 24 7
HBIC PSIJIbI

KonTpons ca-
MOCTOSITEIIFHON | 2 2
paboThI

Kontpons 90

I[IpomMe:xxyTOouHasi aTTEeCTAIlUA -IK3aMeH (2, 3 cemecTpbI)

Cooeporcanue OucyuniuHbl NO memam

Tema 1. Bseoenue 6 ananus (npeden nociedoeamenbHOCmu, npeoeil U Henpepbl8HOCMb
Gymryuu)

1. IToHsiTHE YMCIIOBOM MOCIEAOBATEIBLHOCTA U €€ Tmpeaena. TeopeMbl 0 CXOIAIUXCS TOo-
cnenoBatenbHOCTSIX. OrpaHHueHHBIC, OECKOHEYHO Malible, OECKOHEYHO OOJBIIHE MOCIEA0Ba-
tenbHOCTU. Yncrno e . [IpaBua BeluKCIeHMs PEAEOB YNCIOBBIX MTOCIIE0BATEIbHOCTEH.

2. llonsarue npenena ¢pynkunu. OCHOBHBIE TEOpPEMBI 0O Tpeaenax (GyHkui. 3amedarennb-
Hble Tpenenbl. beckoHeuno Gosbinve U 6eckoHedHo Manble ¢yHKIuu. [IpaBuna BbIYHCIEHUS
MPEJICTIOB YHCIOBBIX (YHKITUH.

3. Ilonsatue HenpepsiBHOCTH (pyHKIMU. CBolcTBa (DYHKITMH, HEMPEPHIBHBIX HAa OTpPE3KE.
Knaccudukanus Touek pa3pbia.

Tema 2. Jugppepenyuanvroe ucuucienue Gyukyuti 0OHOU nepemerHHouU.




1. IlpousBoanas. Juddepenmmpyemocts Gpynkimu. HempepsiBHOCTD nuddepeHITUpyeMbIX
¢ynkuunii. 'eomerpudeckuii cmbicn npousBoanoi. JAuddepennnan pyHkium, ero reomerpude-
ckuii cmbici. [IpaBuna muddepeniupobanus. Tabnuna nmpou3BoaHbIX. [Ipou3BOgHBIE CITIOKHON
u obparnoil ¢pynkuuu. [IponsBonusie u auddepenunans Beicumx nopsakos. ®opmyna Teitno-
pa.

2. Teopembl @epma, Posns, Komn, JIarpanska, ux npuMenenue. [Ipasuna Jlonurans.

3. HccnenoBanue (QyHKIUKA C TOMOIIBI0O METOAOB TU(DPEPEHIIMAIIBHOTO HCUYUCICHUS:
yCIIOBUS BO3pacTaHus U yObIBaHUS (QYHKIMN, SKCTPEMYMbI (PYHKINN, HAITPABICHUE BBITYKIOCTH
rpaduka GyHKIIUH, TOUKH niepernda. AcuMnToTsl rpaduka Gynkuu. O0mas cxema ucciaeaoBa-
HUS ¥ TOCTpOeHHs Tpaduka GyHKIMU. 3ajaun Ha HauOoJblee 1 HauMEHbIIee 3HaUYCHUS (PyHK-
I[UU Ha IPOMEKYTKE.

Tema 3. UnmeepanvHoe ucuucienue GyHkyutl 00HOU nepemerHoll.

1. TlepBooOpa3Has. HeompeneneHHBI HWHTErpan, e€ro cBolcTBa. Tabmuiia WHTETPAIOB.
[IpuemMbl HHTETPUPOBAHMS: 3aMEHA IEPEMEHHOM, NHTETPUPOBAHKE I10 YACTSAM, UHTEIPUPOBAHUE
JIpOOHO-pallMOHATIBHBIX (DYHKIIUH.

2. UnTerpanbHbie cyMMbl. OnpeiesIeHHbI UHTErpall, €ro reoMeTpuyeckuii cmoici. M3me-
HEHUE TPaHUI] UHTETPUPOBAHUS MPU 3aMEHE MEPEMEHHBIX. MeTo/I UHTETpUPOBAHUS IO YACTSIM
JUTSL TIOWCKA OTIPECIICHHOT0 MHTerpaia. Beraucnenue miomasaei miockux ¢uryp. HecodcTBen-
Hble MHTErpasl I poxna.

Tema 4. Jluneunas ancedpa.

1. ITonsitue maTpuubl. Bunsl Matpuil. JleiicTBUsI HaJ MaTpULIaMH M X CBOMCTBA.

2. Onpenenurenyu KBagpaTHbIX MaTpull. CBONCTBA ONpeAETUTENEH.

3. O6patHas marpuna. JIuneliHas 3aBUCUMOCTb CTPOK MAaTPHUIIBl. DJIEMEHTapHbIE TIpeodpa-
30BaHus MaTpull. [IpuBeneHne MaTpuLbl K CTYIIEHYaTOMY BUAY. PaHT MaTpHIbL.

4. Kpurepuii COBMECTHOCTH HEOAHOPOJIHOM CHUCTEMBI JIMHEHHBIX ypaBHeHUU. Teopema
Kponekepa-Kanenu. KanparHeie He0THOPOJHBIE CUCTEMBI TMHEHHBIX ypaBHEHMH. MeTos 00-
patHo# MaTpuIlsl U popmynsl Kpamepa.

5. HaxoxnaeHue peneHuil Npon3BOJIBHON CUCTEMBI JIMHENHHBIX ypaBHeHUM. MeTton 'aycca.

6. CoOcTBeHHBIC 3HAYCHHS U COOCTBEHHBIC BEKTOPHI MaTpPHII.

7. KBagpatuunsie GOpMBI.

Tema 5. Ananumuyueckas ceomempusi Ha NAOCKOCMU.

1. YpaBHeHus npsMol Ha TIOCKOCTU. HopmanbHbIN BeKTOp NpsAMoil. PaccTosinue oT Tou-
KM J10 IIPSAIMOM. YTOJI MEXAY IABYMs IIPSAMBIMU. Y CIIOBUS NAPAJIEIbHOCTH U MEPIIEHIUKYIISIPHO-
CTH JIByX MpsAMbIX. Touka nepecedyeHus AByX MNPSIMBbIX.

2. JIuHUHM BTOPOTO TOPsAKA HA TUIOCKOCTH: OKPYKHOCTH, AJUTUIIC, TUiepOoa, napabona.
OKCIEHTPUCUTET, AUPEKTPUCH U POKYCHI KPUBBIX BTOPOTO MOPAIKA HA TUIOCKOCTH.

Tema 6. Ananumuueckas ceomempus 8 nNpOCMPaAHCM8Ee.

1. ITonsarue BexTopa. Hynesoii Bekrop. JlnunHa Bekropa. Kimaccudukariyst BEKTOpOB B Mpo-
ctpaHcTBe. [IpsMoyronpHas cucrema KOOpPAMHAT B IIpocTpaHcTBe. KoopauHaTel BEKTOpa U TO4-
KHM. YCJIOBHS KOJUIMHEAPHOCTH JBYX BEKTOPOB M KOMIUIAHAPHOCTU TPEX BEKTOPOB. JIMHENHbIE
olepanuy HaJ BEKTOpPaMH B IPOCTpaHCTBE. VX CBOMCTBA M BBIPAXKCHHE 4YEPE3 KOOPIMUHATHI
JlninHa Bekropa. PaccrosiHme Mexnay AByms Toukamu. CKaylsspHOE, BEKTOPHOE U CMEIIAHHOE
IIPOU3BENEHUS BEKTOPOB. OCHOBHBIE CBOMCTBA. BhIpaxkeHHe depe3 NpsMOYTOJIBHBIE KOOPAWHA-
TBI. IIPOU3BEECHUs BEKTOpOB. IIpocreiine 3ana4uu, pemaemMble BEKTOPHO-KOOPAUHATHBIM METO-
JIOM B ITPOCTPAHCTBE.

2. IImockocT B IPOCTpPAHCTBE. YPAaBHEHUS IUIOCKOCTH B IpOCTpaHcTBe. HopmanbHbIM
BEKTODP IUIOCKOCTH. PaccTosHME OT TOYKM 1O IUIOCKOCTH. YTOJ MEXNY ABYMS IIOCKOCTSIMHU.
VYcnoBus napajueIbHOCTH U NEPIIEHIUKYIISIPHOCTH IBYX IUIOCKOCTEH.
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3. Buasl ypaBHCHUH MPSAMOH B IPOCTPAHCTBE. Y CIIOBHS MapajICIEHOCTH U MEPIICHANKYISIPHOCTH
JIBYX TPSAMBIX B IPOCTPAHCTBE. YTOJI MEXAY IBYMsI MPSMBIMU B TIPOCTPAHCTBE.

4. Yron Mexay HpsMOM M INIOCKOCTBIO B IIPOCTPAHCTBE. Y CIIOBUS IAPAIICIBHOCTH U
MEPHIECHANKYJISIPHOCTH TIPSIMOW U TJIOCKOCTH B IPOCTPAHCTBE.

Tema 7. lugppepenyuanvroe ucuucienue hyHKyuti HeCKONbKUX NEPEMEHHDBIX.

1. IlonsTHe GyHKIMM MHOTMX NepeMeHHbIX. [Ipenen u HempepbIBHOCTh (PYHKLIHU IBYX
nepeMeHHbIX. YacTHbIe NPOM3BOJIHBIE NEPBOro mnopsAnka. I'pagueHt. YacTHble IpPOU3BOAHBIE
BBICILIUX MOPSIIKOB. Teopema o paBeHCTBE cMeUIaHHBIX NMpou3BoAHbIX. Juddepenmanst GyHk-
ouu OT IBYX NCPCMCHHBIX.

2. DKCTpeMyMBbI (PYHKITUN JBYX MEPEMEHHBIX. Y CIIOBHBIN YKCTPEMYM.

Tema 8. ObvikHOBeHHbIE QUhhepeHyuaIbHbLE YDABHEHUS.

1. AuddepennnanbHoe ypaBHEHUE IEPBOTO MOPSAKA, €0 TEOMETPUUECKOE NCTOIKOBAHUE,
oOmee pereHue, HadanbHbIe yeaoBus. 3agada Komm. [uddepennnansubie ypaBHEHUS ¢ pasjie-
JSIOUTUMUCS TIEPEMEHHBIMHU.

2. Ognopoansie nuddepeHmansabie ypaBHeHus. uddepennunanbabie ypaBHEHUS B TTOJ-
HbIX auddepenunanax. Jluneitnoie nuddepeHnnanbapie ypaBHEHUS IEPBOTO MOpsiaKa. Y paBHe-
Hus bepHymm.

3. Jluneiinsie ogHOpOAHBIe AU depeHnanbHble YpaBHEHUS! BTOPOTO MOPsiIKa C MOCTOSH-
HBIMU KO3 pHIeHTamMu.

Tema 9. Hucnoswvie psaodvl u hyHKyuoHavHble PAOLL.

1. Ilonsarue yucnoBoro psga. Yactuunas cymma psana. Cxoasmuecss ¥ pacxosiuecs psi-
nel. OCHOBHBIE CBOMCTBA psanoB. HeoOxonuMoe ycioBue CXOIUMOCTH psifa. TeopeMbl cpaBHE-
HUS PSIOB.

2. Ilpuznaku JlanamOGepa, Komm. Muterpanbubiii npusnak Komm. 3nakouepemyromniuecs
panel. [Ipuznak JleliOHMIIA CXOIUMOCTH 3HAKOUEPEIYIOMIETOCs PAIa.

3. IlonsTue crenennoro psna. Teopema AbGens. Panunyc cxonumoctu. Juddepenupona-
HUE U UHTETPUPOBAHUE CTENEHHBIX PANOB. Pa3iiokeHrne HEKOTOPBIX 3JEMEHTApHBIX (PYHKINI B
pan Makiiopena.

4. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B cooTBercTBHU ¢ pabouei mporpaMMoi U TEMaTUYECKUM TUIAHOM W3YYEHUE TUCIUITITNHBI
MPOXOANT B BUJE ayJUTOPHOM M CaMOCTOSITEILHOM pabOTHI CTYICHTOB. YUEOHBIA MpOIECC B
ayJIUTOPUHU OCYLIECTBISETCS B (hOpME JICKIIMOHHBIX U MPAKTUYECKHUX 3aHITHH.

JlexnioHHBIE 3aHTHS 11€JIecO00pa3HO MTPOBOIUTH B (hopme:

* IIpoOneMHBIX JEKIMI, KOTOpbIE IMpENnojaralT H3JI0XKEHHe MaTepuana depe3 Ipo-
0JIEMHOCTb BONIPOCOB, 3a7a4 WiK cutyauuid. [Ipu 3Tom npouecc nmo3HaHUs NPOUCXOAMUT B HAy4d-
HOM IIOMCKE, IMaJIore U COTPYIHUYECTBE C MPENOAaBaTesieM B IPOLECCE aHAIN3a U CPAaBHEHUS
TOYEK 3PEHUA U T. 1.

» Jleknuii-koH(pEepeHIINA: TPOBOIATCS KaK HAYYHO-TIPAKTUUECKHUE 3aHATHS C 3aCTyIINBa-
HHUEM JIOKJIaJIOB U BBICTYIUICHUI CTYJCHTOB M CIyIIaTeJIel 1Mo 3apaHee MOCTaBIeHHON mpobieme
B paMKax y4eOHOH mporpammsl. B 3akmoueHue nmpenogaBaTenb MOABOAUT UTOTH, JAOMOIHSET U
yTouHsIeT HH(popMaIuio, GopMyIupyeT OCHOBHBIC BBIBOJIBI.

» Jlekuui-Bu3yanu3anuii, Ipearnonaralolux BU3yaJbHYyI0 [10Ja4y MaTepuaia CpencTBa-
mu TCO wmnm aynno-, BUJCOTEXHUKU C PA3BUTHUEM WM KPAaTKMM KOMMEHTHUPOBAaHUEM [EMOH-
CTPUPYEMBIX BU3YyaIbHBIX MaTEpHAJIOB.

* Jlekuui-npoBOKanuii (C 3apaHee 3alJJaHUPOBAHHBIMU OIIMOKAaMH): PAcCUUTaHBl Ha
CTUMYJIUPOBAaHHE CTYIEHTOB K IOCTOSIHHOMY KOHTPOJIO IpeuiaraeMoid MH(opManuu (IOMCK



OImMOKH: COMEPIKAaTeIbHOM, METOIOIOTHYECKOM, MeToaudeckol, opdorpadudeckoii). B koHie
JEKIMH TPOBOIUTCS JUArHOCTHKA CIIyIIaTeneld U pa30op cAeTaHHbIX OIIHOOK.

[IpakTyeckoe 3aHATHE — 3TO (hopMa OpraHU3aALUU y4eOHOTO Impolecca, IPHU UCI0JIb30Ba-
HUH KOTOPOH 00ydaronuecs Mo 3alaHUi0 U MOJT PYKOBOJCTBOM IPEIO1aBaTelNsl BBHITIOIHSIOT O1-
HY WIM HECKOJIBKO MPAaKTUYECKUX padoT. JmaakTuueckas Leidb MPAaKTUYECKUX 3aHATHH - Qop-
MHUpOBaHHE Y 00y4aeMbIX NMPO(EeCCHOHAIBHBIX YMEHHH, a TaK)Ke MPAKTUYECKUX HaBBIKOB, HEOO-
XOJUMBIX I U3y4EHMsI TOCIEAYIOINX Y4eOHbIX peameToB. ColepxkaHue NPaKTUYECKUX 3aHs-
TUH COCTABJISIIOT: PEIIECHUE 33a4 Pa3HOI0 poJia, pacueT U aHaJIW3 pa3IMYHBIX IOKa3aTeleH, co-
CTaBJICHHE U aHaIU3 (hOpMyJ, ypaBHEHUH, 00paboTKa pe3yabTaTOB MHOIOKPATHBIX U3MEPEHUI U
Ap.

[Tpy mpoBeneHUU MPAKTUUECKUX 3aHATUH 11eeco00pa3HO UCIOJIb30BaTh ClEAyroIue 00-
pa30BaTENIbHbBIE TEXHOJIOTUU!

* TexHonorus pasHOYpOBHEBOTO (IU(QepeHIIMPOBAHHOT0) O0YYEHHsI — Mpeanojaraer
OCYIIIECTBJIEHUE TIO3HABATEILHOMN JEATENIBHOCTH CTYIEHTOB C YUETOM MX MHIUBUIYalIbHBIX CIIO-
coOHOCTEeH, BO3MOXKHOCTEH M MHTEPECOB, TOOIIPSIS UX PEATH30BBIBATH CBOM TBOPUYECKHM MOTECH-
Uanl.

* TexHONOrHsI MOIYJIBHOTO O0Y4YEHUS — MPEIyCMaTPUBAET JICIICHUE COJIEPKAHHS JUCLIU-
IUIMHBI Ha IOCTaTOYHO aBTOHOMHBIE pa3Jieibl (MOYJIH), MHTEIPUPOBAHHbIE B OOIIMI KypC.

* Texnonorus o0y4yeHHs B COTPYAHHUYECTBE — pEANMU3YyeT UJCH0 B3aMMHOIO0 OOydeHus,
OCYILECTBIISASL KaK WHAMBUIYATbHYIO, TAK U KOJJIEKTUBHYIO OTBETCTBEHHOCTH 3a PEIICHUE yueo-
HBIX 3a]1a4.

CamocrosTenbHas paboTa CTYACHTOB MO HENOCPEICTBEHHBIM PYKOBOICTBOM IIPEMo/iaBa-
TeJsl 3aHUMAaeT OOJIBIIIOEe MECTO B PA3IMYHBIX (hOpMax OpraHU3aIMu y4eOHOTOo mpolecca.

JlMIakTHYeCKHe eI CaMOCTOSATENBHBIX BHEAYJIUTOPHBIX 3aHATHI: 3aKperjieHue, yriryo-
JIEHHE, pacIlUpEeHUe U CUCTeMAaTU3alusl 3HAaHUM, MOIY4YEHHBIX BO BpeMs ayJUTOPHBIX 3aHATHI;
CaMOCTOSITENIFHOE OBJaJeHHE HOBBIM y4eOHBIM MarepuaioMm; (GopMupoBaHue NpodeccroHab-
HBIX KOMIIETEHIIMI; (JOPMHUPOBAHUE KOMIIETEHIMH CAMOCTOSTEILHOIO YMCTBEHHOI'O TPYy/a; pas-
BUTHUE CAMOCTOSTEIbHOCTH MBILLUICHHUS.

Posnb 3T0Or0 BHa yueOHOU AeATENbHOCTH 0COOEHHO BO3PACTaeT B HACTOSILEE BpEeMs, KOr/Aa
nepes yaeOHBIMH 3aBEICHUSIMH ITOCTABJICHA 3a/1a4ya ((OPMUPOBAHUS Y CTYACHTOB NMOTPEOHOCTHU K
IOCTOSIHHOMY CaMO00Opa30BaHMIO, HABBIKOB CAMOCTOSITENIbHON MI03HABATENIbHON AEATEIbHOCTH.

BaxuelmmM cpeactBoM (GpOpMHPOBAHUS KOMIIETCHLUH CaMOCTOSITEIbHON NesTETbHOCTH
ABJISICTCS BBINOJIHEHHE OOY4YarOIIMMUCS pa3IM4YHBIX TUIIOB M BHJIOB CaMOCTOSATENBHBIX PadoT.
[Ipu opraHM3anyu CaMOCTOSATEIBHOM pabOTHI CTYIEHTOB LIEIECOO0PAa3HO HMCIIOJIb30BaTh CIIEAY-
IOIIME TEXHOJIOTHHU:

* BkiroyeHne 371€MEHTOB UCTOPUU MaTeMaTHKH B mpouecc o0ydeHus. Hexoropeie kom-
NETEHIUH YCIEITHO MOKHO ()OPMHUPOBATH, JIUIIb BKJIIOYAs B CoAepKaHUe 00pa30BaHUs HIIEMEH-
Tbl uctopun MaremMatuku. K. A. PbIOHUKOB ompezaesnsieT UCTOPUI0O MaTeMaTHKH KaK HayKy 00
O00BEKTHBHBIX 3aKOHAX pa3BUTHUS MaTeMaTuKU. Ilo ero MHEHMIO, HA UCTOPHUIO MAaTEMAaTUKU BO3-
Jaraercs peueHue OoJbIIOro Kpyra 3ajgad. B paGorax MCTOpHMKO-MaTEMaTHYECKOTO XapakTepa
OCBEILIAETCsl, KaK BO3HUKIN MaTeMaTUUYE€CKHE METO/bI, TIOHATUS U UJIEU, KAK UICTOPUYECKH CKJIa-
JBIBAIMCH OTJZIENIbHBIE MATEMAaTUYECKHE TEOPUH; PACKPBIBAIOTCS CBA3M MATEMAaTUKH C paKTH4e-
CKUMHU MOTPEOHOCTAMU U JEATEIBHOCTBIO JIIOJCH, C pa3BUTHEM JPYTUX HAYK.

* Meton npoekToB. IIpoekT B KOHTEKCTe OOpa30BaHUs €CTh pe3yJIbTaTUBHAS JIEATEIb-
HOCTh, COBEpILIAEMasl B CIIEUAIILHO OPTaHU30BAHHBIX MEAAroroM («IabopaTOpHBIX») YCIOBUSX,
KOTOpBIE AI0T ydalleMycsi BO3MOXKHOCTb J€MCTBOBATh CAMOCTOATEIBHO, MOIY4aTh pe3yibTar.
[TpoexTHOE 0OydeHHE OTIMYAETCSl OT MPOOJEMHOIO TeM, 4YTO JESATEIbHOCTh YYAIHUXCSl UMEET
XapakTep NMPOEKTUPOBAHUS, [T0IPAa3yMEBAIOIIETO MOJIyY€HUE KOHKPETHOTO (IIPAKTUYECKOI0) pe-
3yJIbTaTa ¥ €ro NyOIUYHOIO MpPeAbsBICHHUS.

VY nenbHBIN BeC 3aHATHI, MPOBOAMMBIX B MHTEPAKTUBHBIX (popMax, onpeaesseTcs ri1aBHOM
1eaplo (MUCCHEH) TPOrpaMMbl, OCOOEHHOCTHIO KOHTHHTE€HTa OOYYarONIMXCS M COACpKaHUEM
KOHKPETHBIX JUCIHIUINH, U B IIEJIOM B Y4eOHOM IpOIlecce OHU JOJDKHBI COCTABIATh HE MEHEe
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20% aynutopHbIX 3aHaTul (ompenensercs TpedoBanusMu OI'OC ¢ yyerom crienuduku OOII).
3aHATHS JIGKIIMOHHOTO THIA JJIsi COOTBETCTBYIOMINX TPYII CTYIEHTOB HE MOTYT COCTaBIAThH 00-
nee 50 % aynutopHbIX 3aHATHH (onpeaensercs: cooTBeTcTByomuM OI'OC).

KomMrinekcHoe uCIonib30BaHHe B Y4€OHOM IMPOIIECCE BCEX BBIMICHA3BAHHBIX TEXHOJIOTHUN
CTUMYJIHUPYIOT JIMYHOCTHYIO, HMHTEJUIEKTYalbHYI0O aKTHBHOCTH, Pa3BHBAIOT I103HABATEJIbHBIC
MPOIIECCHI, CITOCOOCTBYIOT ()OPMHUPOBAHHUIO KOMIETCHIINA, KOTOPBIMU JOJDKEH 00yanaTh Oyay-
Ui 6akaaasp.

5. YuyeOHO-MeTOAHMYECKOE Oo0ecleuyeHue
CaMOCTOSITEIbHOM PadoThI 00y4arOIUXCS MO0 JUCIUIIIHHE

CaMocrtosiTennbHasi paboTa CTYACHTOB MpPU H3YYCHHH JUCHHUILTUHBI «Marematuka»
MPOBOAMTCS C LENIbIO YIITyOJIeHHs 3HAaHUH MO0 AUCUUIUIMHE U MIPeyCcMaTpUBaeT:
- IOBTOPEHHUE MPONACHHOTO YI4eOHOTO MaTepraia, YTeHHE PEKOMEHIOBAaHHOW JTUTEpaTypPhl;
- IOATOTOBKY K MPAKTUYECKUM 3aHATHUSM;
- BBITIOJIHEHUE OOMIMX ¥ MHIMBUYaIbHBIX JOMAIIHUX 3a[aHHIA;
- paboTy € AJIEKTPOHHBIMU UCTOYHUKAMU;
- MOATOTOBKY K c7jaue (hOpPMBI MPOMEKYTOUHOM aTTECTAIIUH.
[11an mpakTUYECKUX 3aHATUNA MOKET OBIThH CIIECAYIOIIUM:
II cemecmp
3anamusa 1-2. Ilpeodenvt yucnosvix nociedo8amenrbHOCmel.
3anamusn 3-4. Ilpedenvl yuciosvix GyHKyul.
3anamue 5-6. Henpepvignocmo ¢hynkyuu. Knaccuguxayus mouex paszpulsa.
3anamusn 7. [Ipouszeoonasn ¢hynxyuu. I'eomempuueckuii CMblCll NPOU3BOOHOLL.
3anamue 8. Ilpasuno Jlonumana. [ughghepenyuan ¢hynkyuu.
3anamue 9. IIpoussoonsvie u ouppepenyuansvt blcuUX NOPAOKOB.
3anamue 10. opmynwr Tetinopa u Maxnopena.
3anamue 11. OcnosHvle meopembvl OudpenyuanbHo20 UCHUCTIEHUSL.
3anamusa 12-13. Hccnedosarnue ¢hynkyuii ¢ Nomowbto npou3800HOII.
3anamue 14. 3a0ayu na HaumeHbulee U HAUOOIbULEE 3HAYEHUE DYHKYUU HA NPOMENCYIIKE.
3anamue 15. Heonpeoenénuwiii unmezpan. Mnmeepuposanue Memooom pasiodceHusl.
3anamue 16. Humezpuposarnue memooom 3amMeHbl NepeMeHHO.
3anamusa 17-18. Unmeepuposanue Memooom «no 4acmsm.
3anamusn 19-20. Humeepuposarnue OpoOHO-paAYUOHATLHBIX QYHKYULL.
3anamusa 21. Onpedenénuvlil unmezpan u e2o NPULOHCEHU.
3anamusn 22. Hecoocmeennvie unmezpanvt I pooa.
3anamue 23. Onepayuu Hao mampuyamu.
3anamue 24. Onpedenumenu mampuy.
3anamue 25. Oopamuas mampuya. Cnocoowl eé HaxoxncoeHus.
3anamue 26. Cucmemvi nunetinvix ypasuenui. Ilpasuno Kpamepa.
3anamue 27. Cucmemvt aunelinvix ypasuenuii. Memoo oopamuou mampuyul.
3anamue 28-29. Cucmemol aunetinwvix ypasnenui. Memoo I'aycca.
3anamue 30. Coobcmeennvle 3nayeHus u cOOCmeeHHble 6eKMopbl Mampuy.
Sanamusn 31-32. [Ipsmas na niockocmu.

I cemecmp
3anamusa 1-2. Kpuevie smopoeo nopsoxa.
3anamusn 3-4. Bexmopwr 6 npocmpancmee. Jlunetinvle onepayuu Hao eekmopamu. Cka-
JIIPHOE npouszsedeHue 08yxX 6eKmopos. BekmopHnoe u cmewannoe npoussedenst 6eKmopos.
3anamusa 5. Ilnockocmov 6 npocmpancmee.
3anamusa 6-7. Ilpamas 6 npocmpancmee. Bzaumnoe pacnonoscenue 08yx npsamvix 6 npo-
cmpaHncmee.



3anamue 8. Bzaumnoe pacnonodxcenue nioCKOCMu u NPSmMotl 8 NPOCMpaHcmae.

3anamusn 9-10. Oynxyuu Heckorvkux nepementwvlx. Obnacme onpedenenus. Cnocodwvl no-
cmpoenus epaghuxos.

3anamue 11-12. Yacmuvie npou3gooHvle u oughghepenyuanvl GyHKyuU HeCKOIbKUX nepe-
MmenHvl. I paouenm.

3anamusn 13-14. Dxcmpemymovl yHKYUU 08YX NepeMeHHbIX.

3anamusa 15-16. Ycnosuwiii sxcmpemym.

3anamusn 17-18. /lughgpepernyuanvuvie ypasnenus ¢ paz0ensiiomyumMucs nepemeHHvlmu. 3a-
oaua Kowu.

3anamusn 19. Oonopoousie oughghepenyuanvrvle ypasHeHus.

3anamusa 20-21. Jlunetinvle oughghepenyuanvrovle ypasHenus.

Sanamusn 22-23. Ypasnenus bepuynnu.

3anamusa 24-25. JJugpgepenyuanvhvie ypasuerus 8 noIHuIX Oughghepenyuanax.

3anamue 26. Jlunetinvie 00HOpOOHbIe OUppepeHyuanbHble YpasHeHUs 8Mopo2o NOpsaoKd ¢
NOCMOSHHLIMU KO3 huyuenmamu.

3anamue 27. Yucnosvle psaovl u ux ceoticmaa.

3anamue 28-29. Yucnosvie psaovl ¢ HeompuyameibHbiMU YeHAMU.

3anamue 30. 3uaxouepedyowuecs u 3HaKoOnepemMeHHbvle YUCio8bie psobl.

3anamue 31. Cmenennvie psiowi.

3anamue 32. Pasznoocenue (hyHKyuil 6 cmenenuvie psobwl.

[Ipu moaroToBKe K MPAKTUYECKUM 3aHITHUSIM CTYACHTaM PEKOMEHIYETCsl TIOBTOPUTH MaTe-
puan mpeauiecTBYIOMUX TeM paboyero yuyeOHOro IiaHa, a Takke MaTepual MpeauiecTBYOIUX
y4eOHBIX JUCHIUILINH, KOTOPBIA CTYKHUT 0230l M3y4yaeMoro pasjena JaHHOW AUCIUILTHHBL

3anaHus Uil IPaKTUYECKUX 3aHATUN U TOMAIIHUX 3aJaHUi K HUM MOAOUparoTCs U3 y4eo-
HUKOB CMHCKa OCHOBHOM JTUTEPATYPHI.

Jlis MOArOTOBKM K SK3aMeHaM 00ydYarolMMcs Ipeajaraercsl Cleqylolnid nepeyeHb BO-
MPOCOB.

Bonpocwl k nepsomy rkzameny

1. Ywucnossle nocienoBaTesnbHOCTH. [Ipeaen yncnoBoi nocnenoBarenbHocTH. CBOMCTBA
npeaenoB. OrpaHuyeHHbIE, OECKOHEYHO Mallble, 0ECKOHEYHO OOJIBIINE, CXOJSIIUECT U Pacxo-
JAIIMECS YUCIIOBBIE MTOCIE0BATEIbHOCTH.

2. IlpaBuna BbIYMCIECHUS MPEEIOB YUCIOBBIX MOCIEIOBATEIBHOCTEM.

3. Onmnpenenenne ¢pynxiun. [Ipenen uncnoBoii Gpynkun. OCHOBHBIE TEOPEMBI O Tpeze-
nax GyHKIUH. 3aMedaTeabHbIe TPEIebl.

4. BeckoHeuHO Maible M OeckoHeyHO Oomnbiine (yHkimu. CpaBHEHHE OECKOHEYHO Ma-
aeiX GyHKIHH. CIUCOK OCHOBHBIX SKBHUBAJICHTHOCTEH.

5. TlpaBuna BBIYUCIICHUS MIPEIETOB YUCIOBBIX (YHKITUH.

6. HenpepsiBHOCTh PpyHKIIMN. Kiaccudukanus Touek pa3phiBa.

7. Ompenenenue Npous3BOAHON (QyHKIMM B Touke. Tabmuua mpousBomHbix. IIpaBuia
nuddepeHIpoBaHHs.

8. T'eomerpuueckuii cMbIica npou3BogHON. KacaTenbHas 1 HOpMab K INIOCKOW KpHUBOH.

9. [IlpousBognbie BeICUX TOpsakoB. Juddepenmmansl. duddepenuupoBanne (GyHK-
LW, 3aJTaHHBIX HESIBHO U MAPaMETPUUYECKHU.

10. OcnoBuble Teopembl AudepeHnranibHoro ucurcienue: Teopemol Gepma, Poms, Jla-
rpanxa, Komu. [Tpumeps! npumeHeHus.

11. ®opmynsr Teitmopa u Maknopena. Paznoxenue no gopmyne MakiaopeHa OCHOBHBIX

JIIEMEHTApHBIX GYHKIMA: y = e*, y =sinx, y=cosx, y=In(l+x), y = (1 + x)m.
12. Haxoxxnenune acumMnToT rpaduka GyHKIIUH.
13. HccnenoBanne MOHOTOHHOCTU (yHKIMU. TOUKH SKCTpEMyMa.
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14. HaxokxneHne mpoMeKyTKOB BBITYKJIOCTH U BOTHYTOCTH (YHKIIUH. TOYKH mepernoa.

15. Cxema uccnenoBanusi (YHKIUHU C IIOMOIIBIO TPOU3BOTHOM.

16. 3agaun Ha HauOoOJIBIIIEE U HAUMEHBIIIEE 3HAUCHUS (YHKIIUHA HA IPOMEXKYTKE.

17. TlonsTue HeompeaeneHHOro HHTerpana. Tabauia HeonpeIeIeHHBIX HHTETPAJIOB.

18. IlpaBuna wHTerpupoBanus. UHTErpupoBaHue METOAaMU Pa3JIOKEHUS] U 3aMEHBI Tie-
PEMEHHOM.

19. MeTtoa MHTErpupOBaHUS MO YACTSIM.

20. HNuTerpupoBanue ApOOHO-PALMOHANBHBIX (DYHKIMA: MHTErPUPOBAHUE MPOCTEHIINX
Ipo0ei.

21. Meton HeonpeneaeHHbIX K03(hPUIIMEeHTOB (MHTErpUpPOBAHUE CIOXKHBIX JIpoOei ¢ 1mo-
MOUIBIO TPOCTENIINX ).

22. OmnpenenenHblil uHTErpai. CBoOMCTBA ONPENEIEHHOTO UHTETpaIa.

23. IlpunoxeHus ONpeACIICHHOT0 HHTETpalia; BBIYUCICHUE TUIOIAACH MIIOCKUX (QUTYP.

24. HecoOCTBEHHBIC HHTETPAIIBI IIEPBOTO POJIA.

25. Ilonstue matpuisl. Bunel maTpui.

26. JlelicTBHA HaJ MaTpULlaMH U UX CBOWCTBA.

27. Onpenenutenu KBaapaTHbIX MaTpull. CBOMCTBA ONPEIECTUTEIICH.

28. OobpatHas marpuna. CriocoObl €€ HaXOXKICHMSL.

29. JluneliHas 3aBUCHUMOCTb CTPOK MaTPHIIbl. DJIeMEHTapHbIE MPeoOpa3oBaHMs MaTpPHIIL.
[IpuBeneHne MaTpuLbl K CTyIEHYaTOMY BUAY. PaHr MaTpuisI.

30. Cucremsl quHeHbIX ypaBHeHU. VX Buasl. Teopema Kponekepa-Kamnenu.

31. KBagpaTHble HEOHOPOIHBIE CUCTEMBI JIMHEHHBIX ypaBHeHUH. MeTtoa oOpaTHOM Mat-
publ 1 popmynsl Kpamepa.

32. HaxoxaeHue peleHuil Mporu3BOJbHOM CUCTEMBI JUHENHBIX ypaBHEHUI. Meton [Mayc-
ca.

33. CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIC 3HAYCHUS MATPHII.

34. VpaBHeHHs OpsIMOM Ha TUIOCKOCTU. HopmanbHbIM BEeKTOp mpsimoil. PaccrosiHue ot
TOYKM J10 MPSAMOM. YToa MeXIy ABYyMs NPSMBIMHU. YCIOBHSI COBIAJECHMs, MMapaJlJIeIbHOCTH U
NEePNEHAUKYIISIPHOCTH ABYX MPAMBIX. TOUKaA IEPECEUECHHUS IBYX MPSIMBIX.

Bonpocwt ko emopomy rkzameny

1. Jluaum BTOpPOro MOpsiIKa Ha IUIOCKOCTH: OKPYXHOCTb, AJUIUIIC, TUiiepOoa, napadoa.
DKCIEHTPUCUTET, JUPEKTPUCH U (POKYCHI KPUBBIX BTOPOTO MOPSIIKA HA TUIOCKOCTH.

2. Bekropsl B mpoctpanctBe. HyneBoit Bektop. JnmuHa BekTopa. Knaccudukamus BeKTo-
POB B IIPOCTPAHCTBE.

3. IlpssmMoyronpHas cucremMa KOOpAWHAT B MpocTpaHcTBE. KooOpauHaThl BEKTOpa U TOYKH.
VYcnoBusi KOJUTMHEAPHOCTHU JBYX BEKTOPOB M KOMIUIAHAPHOCTH TPEX BEKTOPOB.

4. JluueiiHble onepalvuy HaJ BEKTOpaMHu B MpocTpaHcTBe. VX CBOMCTBA M BhIpaKEHUE Ye-
pe3 KOOpAUHATHI.

5. Jlnuna Bektopa. Paccrosinue mexay nByms ToukaMu. CKalasipHOE MTPOU3BEAECHUE BEKTO-
poB. OcHOBHBIE CBOMCTBA. BhlpaxkeHue CKaIsipHOTO MPOU3BEIECHUS Yepe3 MPSMOYToJIbHbIE KO-
OpJMHATHI.

6. BektopHOE M CMEIIaHHOE MPOU3BEACHHS BEKTOPOB. MIX CBOMCTBA M BBIpaKEHUS Yepes
IPSIMOYTOJIBHBIE KOOPIMHATHI.

7. Ilpocrenmmue 3aga4u, peiacMple BEKTOPHO-KOOPAUHATHBIM METOZOM B IIPOCTPAHCTBE.

8. IlnockocT B MpPOCTpaHCTBE. YPABHEHMS IUIOCKOCTH B MpocTpaHcTBe. HopmanbHbIN
BEKTOp IJIOCKOCTH.

9. PaccTtosiHUE OT TOYKHU JI0 TJIOCKOCTH. YTOJ MEXKIY ABYMS IUIOCKOCTSMH. Y CIOBUS Ma-
paUIENbHOCTH U NEPIEHAUKYISIPHOCTH JABYX TIOCKOCTEH.

10. Bunbl ypaBHEeHHI TPSIMOM B MPOCTPAHCTRBE.

11. YcnoBusi mapamienbHOCTH M NEPHEHAMKYISPHOCTH JBYX HPSIMBIX B MPOCTPAHCTBE.
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VYron Mexay AByMs IPSIMBIMU B ITPOCTPAHCTBE.

12. Vron Mexay npsMON M IJIOCKOCTBIO B MPOCTPAHCTBE. YCIIOBUS NapajuIEIbHOCTH U
NEPHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH B MTPOCTPAHCTBE.

13. OyHKIMM OBYX MEPEMEHHBIX: OMpeeNeHre, 00IacTh ONpeeseH s, MHOKECTBO 3Ha-
yeHuil. JInHuM ypoBHS QYHKIIUU OT ABYX MEPEMEHHBIX.

14. Tlpenen u HENPEPHIBHOCTh (DYHKIMH OT JABYX IEPEMEHHBIX.

15. Yacrable mpou3BoaHbIC (PYHKIINU ABYX NEpeMeHHBIX. [ pagueHT.

16. Tuddepenman GpyHKINU IBYX EPEMEHHBIX.

17. DxcrpemyMmbl QYHKIIUU ABYX IEPEMEHHBIX.

18. YcnoBHBIN 3KCTpeMyM (YHKIUU JBYX EPEMEHHBIX.

19. Muddepennunanpapie ypaBHEHUs: oOImiee pemieHue, Teopema Komm, gacTtHoe pere-
HUE, HAYaJIbHbBIE YCIIOBHUS.

20. Nuddepenunanbaple ypaBHEHUS C pa3AClISIONIMMUCS IEPEMEHHBIMH.

21. Jluneiinsie nuddepeHnnanbable ypaBHEHHUS IEPBOTO MOpAaKa. Y paBHeHUs bepHymn.

22. Opnopoaubie nuddepeHIuanbHbIe YpaBHEHUS.

23. JluddepennuanbHble ypaBHEHUS B MOJHBIX U depeHIanax.

24. Jlunerinble omHOpOaHBIE Au(depeHITnaIbHbIe YPaBHEHHI BTOPOTO MOPSIKA C IMOCTO-
STHHBIMU K0d(purmeHramu.

25. Psnapl. HeoOxoauMbli TPU3HAK CXOTUMOCTH PsJIA.

26. Ilpu3HaKy CXOAUMOCTH PSJIOB C HEOTPUIATEIBHBIMH YJICHAMU: OO NPU3HAK, IPHU-
3HaKW cpaBHEHUs, pu3HaKk Kommm, npusHak anambepa, maTerpanpHbiii npusHak Korm.

27. 3HaKOINEPEMEHHBIE YNCIIOBBIE PABI.

28. 3makouepenytoutuecs psaasl. [Ipuznak Jleitoama.

29. Crenennsle psaabl. Pagunyc cxonumocTi creneHHoro psjaa. Teopema AbGens.

30. Paznoxenue ¢pyHKIMi B cTeneHHbIe psaabl: Psaasl Teinopa u Makiopena.

31. Paznoxxenus B psix MakiiopeHa OCHOBHBIX 3JI€MEHTapHBIX (PYHKIIUI.

6. ®oHI OLICHOYHBIX CPEICTB
A5 MIPOBeIeHN sl POMEKYTOYHOM aTTecTAlMH 00y4aloUXCs M0 JHCHHILINHE

6.1. /lepeuenv KomnemeHyuii 8bINYCKHUKO8 0OPA308AMENLHOL NPOSPAMMbL C YKAZAHUEM
pe3yibmamos o0yueHus (3HaHuu, YMeHul, 61a0eHUll), XapaKkmepusyiouux 3mansl ux Qopmu-
PpO8aHuUs, onucanue noxazameineu u Kpumepues OyeHU8aHus KOMNemeHyutl Ha pasiuyHslx d9ma-
nax ux gopmuposanus (NPu0OAMcs NOIHblE «KAPMbl KOMHEMeHYUl», 8 (opMUpo8aHul Ko-
MOpbIX yuacmeyem OUCYUNIUHA (MOOYIb) UNU OAemCsl CCOLIKA HA HUX).

Kon kom- Coneprxanue Haumenosanue
No [Inanupyemsle
MIETEH- KOMIIETEHIINU OLICHOYHOT'O
n/n " pe3ynbTaThl 00y4eHUs
005051 CpeJicTBa
1 OO6mamate  cnoco0- | 3HaTh: OCHOBHBIE pa3jeiibl Kyp- | Tecm, KOHMpOb-
HOCTBIO  MCIOJB30- | Ca BBICHIEH MaTeMaTUKH. Has paboma
BaThb OCHOBHBIE 3a- | YMeTbh: IPUMEHATh HA MPAKTUKE | Tecm, KOHMPO.b-
KOHBl €CTECTBEHHO- | 3HAHUS BBICHICH MaTeMaTHKU Has paboma
HAaYYHBIX JUCIH- | TIPU ITOCTAHOBKE U PELICHUU Ma-
OINK-3 IJJMH W COBPEMEH- | TEMAaTUYECKUX U TPUKIIATHBIX
Hble HMH(POPMAIMOH- | 3a/a4.
HO- Brnaners: MarematuueckuM am- | Tecm, KOHmMpPOJib-
KOMMYHHMKAIIMOHHBIC | mapaToM, OCHOBHBIMH METOAaMU Has pa60ma
TEXHOJIOTMM B IIPO- | IOCTAHOBKM M PEIICHHS MaTe-
(eccMoHanbHOM Jie- | MaTUYECKMX W MPUKIAIHBIX 3a-
SITCITBHOCTH a4, HEOOXOAMMBIMHU [UIsl TPO-
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deccroHanbHON JeSTEIbHOCTH.

MoTuBanus (JUYHOCTHOE OT-

Tecm, koumpons-

HOUIIEHUE):  JIEMOHCTPUPOBATh Has paboma
TOTOBHOCTH BBINIOJHSATE BCE II0-
CTABJICHHBIC 3a1a4H.
6.2. Onucanue wkan oyeHuanus
Wnau- OIIEHKU COOPMHUPOBAHHOCTH KOMIETEHIMI
KaTOpPbI IJ10X0 Hey/0BJIe- yAOBJIe- OYCeHb mpeBocxoa-
KOMIIe- TBOPH- TBOPH- X0pouIo xopouro OTJIHYHO HO
TeHIHH TeJIBLHO TeJIbHO
OrtcyT- YpoBeHb Munu- YpoBeHb YpoBeHb 3Ha- | YpoBeHBb YpoBeHb
CTBHE 3Ha- | 3HAHUH MaJIbHO 3HAHUH B | HUIl B 00bEME, | 3HAHUNA B | 3HaHUH B
HUH  TeOo- | HUXKE MH- | JOIYCTH- o0BeEME, COOTBETCTBY- o0BeEME, o0BeEME,
pernde- HUMAJITb- MBI ypoO- | COOTBeT- IOOIeM  TIPO- | COOTBET- TIpEeBBIIIA-
CKOTO Ma- | HBIX Tpe- | BeHb 3Ha- | CTBYIOLIEM rpaMMme TOJ- | CTBYIOIIEM OIeM TIPO-
Tepuaa. OoBaHUM. Huid.  Jlo- | mporpamme rotoBku. Jlo- | mporpamme rpaMmmy
Hesos- Nwmemn MYIICHO MOJTOTOBKU. | MYIICHO  He- | MOATOTOBKH, | TMOATOTOBKH.
IMonHO- | MOXHOCTb | MECTO MHOTO Homnymeno CKOJILKO  He- | 0e3 ommooK.
Ta 3HA- | OLICHUTH rpyObIe HETpPyOBIX | HECKOJIBKO CYILIECTBEH-
HHit HOJHOTY OIIMOKH. OILIHNOOK. HerpyOBIX HBIX OIINOOK.
3HAHUH OIINOOK.
BCIIE]I-
CTBHE OT-
Kaza, 00y-
YaroIero-
csi OT OT-
BETA.
OrtcyT- IIpu  pe- | IIpone- IIponemon- IIpongemon- IIponemon- IIponemon-
CTBHE MH- | IICHHH MOHCTpH- CTPUPOBAHBI | CTPUPOBAHBI CTPUPOBAHBI | CTPUPOBAHBI
HUMAJTh- CTaHIApT- | POBAHEI BCE OCHOB- | BCE OCHOBHBIE | BCE OCHOB- | BCE OCHOB-
HBIX yMe- | HBIX 3a/Ja4 | OCHOBHBIC | HBIC YMCHHUs. | yMeHUA. Pe- | Hble YMCHHSA, | HbIC YMCHUSL.
wuiti. He- | He mpome- | yMeHHs. Pemensr Bce | mieHBI Bce | pemieHsl Bce | PermeHsr Bce
BO3MOX- MOHCTpHU- Pemenst OCHOBHEIC OCHOBHBIE OCHOBHEIC OCHOBHEIC
HOCTh POBaHBI TUTIOBBIC 3amaun c | 3amaun. BwI- | 3amaun ¢ | 3amaun. BreI-
OIICHUTH OCHOBHBIE | 3afa4ydl  C | HETpyOBIMH | TIOJHEHBI BCE | OTHCIHHBIMH | ITOTHEHBI
Hamu- | mammane YMEHHS. HeTpyObI- omuOKaMu. | 3amaHuA, B | Hecye- BCE 3a/IaHUS,
qHe YMEHUI Nmenn MU OIINO- | BRIMOTHEHBI | MOTHOM 00B- | CTBEHHBIMH | B TIOJTHOM
yMeHHﬁ BCIIEO- MECTO kaMHu. BBI- | Bce 3amaHusa, | eMe, HO HEKO- | HemodeTaMH, | o0bemMe 0e3
CTBHE OT- | TpyObIe TIOJTHEHBI B TIOJHOM | TOpPBIE C HEIO- | BBIIOJHEHBl | HEIOYETOB.
Kaza, 00y- | OImMOKH. BCE€ 3ama- | o0ObeMe, HO | YeTaMHU. BCE 3aJaHUs
YaroIIero- HUS, HO HE | HEKOTOPBIE C B TIOJHOM
csi OT OT- B IOJHOM | HEJOYCTaMHU. o0BeMe.
BETA. obBeMe.
OtcyT- IIpu  pe- | Umeercs IIponemon- | Ilponemon- IIponemon- | Ilponemos-
CTBHE BJa- | IICHUH MUHH- CTPUPOBAHBI | CTPUPOBAHBI CTPUpPOBAHBI | CTPHPOBAH
H IeHUS Ma- | CTaHOapT- | MaJbHBIN 6a3oBEIC 6a30BbIC HaBBIKA TIPH | TBOPYECKHA
amu- TEepHUaNoM. | HBIX 3amad | Habop HaBBIKA TIPH | HABBIKK  TIPH | PEIICHUH TOJXO0.T K
e Hesos- HE TIpofe- | HABBIKOB pereHnn pemeHnn HECTAaHAAPT- | PEIICHHIO
HABBI= | oskHOCTD MOHCTpH- IUIA pemie- | CTaHOapT- CTaHOAPTHBIX | HBIX  3a7ad | HeCTaHIapT-
(Bl:;;e_ OLIEHUTH pOBaHBI HHMS CTaH- | HBIX 3a7ad C | 3amad 0e3 | 6e3 ommOOK | HBIX 3a1ad.
HAITN4Ue 0a30BbIC JAPTHBIX HEKOTOPBIMHU | OIIHOOK U | W Hemoue-
nme HABBIKOB HABBIKH. 3amau C | HEOYeTaMH. | HEIOYCTOB. TOB.
ONBITOM)
BCJICI- Nwmenn HEKOTO-
CTBHE OT- | MECTO peIMU
Kaza, o0y- | rpyOble HejoueTa-
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YaroIEero- | OMIMOKH. MH.
ci OT OT-
BETA.
ITonnoe VYueOHas YueOHas YueOHas VYuebHass ax- | YueOHas YueOHas
0TCyT- aKTHUB- AKTHUB- AKTUBHOCTh | THBHOCTh M | aKTUBHOCTh | aKTHBHOCTB
CTBHE HOCTh Y | HOCTh ¥ | M MOTHBa- | MOTHBAIUs U  MOTHBa- | ©  MOTHBa-
y4eOHOI MOTHBAIsl | MOTUBALMS | U TPOSB- | MPOSBISIOTCS | M TPOSIB- | U MPOSB-
AKTHUBHO- c1abo BBI- | HHU3KHE, JAIOTCS  Ha | Ha YpOBHE | JISIIOTCA  HA | JNAIOTCS  HA
CTH M MO- | PaXXCHBI, cmabo BBI- | CpefHEM BEIIIIE CpPEIHE- | BEICOKOM OYeHb BHICO-
Motu- | THBaIUHN TOTOB- pakeHsl, YpOBHE, He- | TO, JIIEMOH- | YPOBHE, Je- | KOM YpOBHE,
BaIusi HOCTB pe- | CTpemire- MOHCTPHUPY- | CTpuUpyercs MOHCTPHUPY- | IEMOHCTpH-
(1u4- mate Io- | HHe pe- | eTca TOTOB- | TOTOBHOCTH eTcs TOTOB- | pyeTcss Tro-
HOCTHOE CTaBIICH- IaTe 3a- | HOCTb  BBI- | BBINOJHATH HOCTh  BBI- | TOBHOCTb
OTHO- HbIC 3aja- | Ja4dl Kade- | MMOJHSATH OOJIBIIIMHCTBO | TOJHSTH BCE | BBIOJHATH
IeHne) Yl  Kaye- | CTBEHHO. MOCTABJICH- | [TOCTaBJICH- MOCTaBJICH- HECTaHAapT-
CTBCHHO HBIC 3aJa4¥l | HBIX 3aJa4 Ha | HbIC 3aJa4d | HBIC MOIOJ-
OTCYT- Ha CPEIHEM | BEICOKOM Ha BBICOKOM | HUTCIILHBIC
CTBYIOT. YpOBHE Ka- | ypOBHE Kadve- | YpOBHE Ka- | 3aJjaud  Ha
YecTBa. CTBa. YecTBa. BBICOKOM
YpOBHE Ka-
YecTBa.
Komrre- Kowmrre- Chopmu- Chopmupo- | Chopmupo- Chopmupo- | Chopmupo-
TEHIMSA B | TEHOUS B | POBaH- BaHHOCTb BaHHOCTh BaHHOCTH BaHHOCTb
He cdop- | momHOM HOCTh KOMIIETEH- KOMIICTEHIINA | KOMIIETEH- KOMIIETEH-
MHpOBaHA. | Mepe  HE | KOMIETEH- | I[MH B [EJIOM | B LEJIOM COOT- | MU TIOJIHO- | IIMA TPEBEI-
OTCYT- cthopmu- UUU COOT- | COOTBET- BETCTBYET CTBIO COOT- | AT CTaH-
CTBYIOT poBaHa. BETCTBYET | CTBYEeT Tpe- | TpEOOBaHHSAM. | BETCTBYET JTapTHBIE
3HAHUS, Nwmero- MUHH- OOoBaHUIM, Nmeromuxcst TpeOOBaHU- | TPcOOBAHHS.
YMEHHUS, IIUXCST MaJIbHBIM HO eCTh | 3HaHWH, yme- | aMm. Hwmero- | Mmerommxcs
HaBBIKHY, 3HaHUH, TpeboBa- HEJIOYCTHI. HUH, HAaBBIKOB | IIMXCS 3HA- | 3HAHMWHU,
Heobxo- YMEHHH, HUSM. Wwmeromuxcd | ¥ MOTMBALMU | HUH,  yMe- | yMEHHUil,
IUMBIE IS | HaBBIKOB HNwmero- 3HAHUH, B 1I€JIOM [O- | HMH, HaBbI- | HABBIKOB U
pemeHus HemocTa- X CS YMEHHH, CTaTOYHO JUIA | KOB M MOTH- | MOTHBAIIUU
X NpakTU4e- | TOYHO IS | 3HAHWUH, HAaBBIKOB ¥ | peIICHHA BaIiH B | B  TONHOM
APAK= | enx pereHus YMEHHH, MOTHBAIlNM | CTAaHOAPTHBIX | TONHOW Me- | Mepe JocTa-
repH- (mpodpec- MpaKTH4e- | HABBHIKOB B | B [EeJIOM | MPaKTUYeCKHX | pe  JOCTa- | TOYHO IS
CTHKA | onan- CKHX eJIOM JocratodHo | (mpodeccuo- TOYHO IS | IPUMEHEHUS
chop- HBIX) 3a- | (mpodec- JIOCTaTo4- | JJs  pelle- | HATBHBIX) penieHust TBOPYECKOTO
MHpo- mad. Tpe- | cuoHab- HO JUIS | HUSI TIPaKTH- | 3a1ad. CJIOJKHBIX mojaxona K
BanHo- Oyercs HBIX) 3a- | peUICHUS YECKHUX TpaKTuIe- pelICHUI0
cru noBropHOe | mad. Tpe- | mpaktuue- | (mpodeccu- ckuX (Tpo- | CIOXHBIX
romime- oOyuenme. | Oyercs CKUX OHAJIbHBIX) teccuo- npaKTuIe-
TeHmmn noBTopHOE | (mpodec- 3ajady, HO HaJIbHBIX) ckux  (mpo-
oOydeHHne. | CHOHAIb- TpedyeTcst 3a/1a4. (heccuo-
HBIX) 3a- | JOTIOJHH- HaJIbHBIX)
zad, HO | TempHAas 3amad.
TpeOyeTcsl | mpakTHKa 1o
JOTIONTHU- | HEKOTOPBIM
TeNbHAS npodeccro-
MpaKTHKa HAJTbHBIM
mo Oonb- | 3amavam.
IIMHCTBY
TpaKTu4e-
CKUX  3a-
Jad.
Yposensb | Hynesoii Huszkuit Huxe Cpennuit Brimie cpen- Bricokuit Ouenb
cop- CPEIHETO HETO BBICOKHI
MHPO-
BaHHO-
CTH
KOMIIe-
TeHUU
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6.3. Kpumepuu u npoyedypol oyenusarus pe3yiomamos ooyueHus no oucyuniume (Mo-
OY/I10), Xapaxkmepusyrouwux 3manvt oOpMupo8aHusi KomnemeHyul.

[IpenycMoTpeHsl cleAyomue BUAB KOHTPOJS 3HAHUA, YMEHUN ¥ BIAJCHUNA 00y4YaronInX-
csl:

a) OnepaTUBHBIA KOHTPOJIb: MPOBOAUTCS C IIEJIbIO ONPEACIICHUS] YPOBHS YCBOCHUS JIEKIIU-
OHHOT'O U MPAKTUYECKOro MaTepraiia B opMe MPpOBEPKU JOMAITHUX 33JaHUIM U YCTHOTO OIpoca
CTYAEHTOB €KECHEEIBHO.

6) PyOexxHbI KOHTpPOJIb: HampaBieH Ha MPOBEPKY 3HAHUU M HABBIKOB pEILCHHs 3a/ad,
MpPOBOJIUTCA B (popMe TECTOB M KOHTPOJBHBIX padoT. [lo maHHOW muCHUILIHHE pa3paboTaHbI
KOHTPOJIbHBIE PA0OTHI IO KaXKIOMY pazfeny (cM. «DOHI OLIEHOYHBIX CPEACTB» MO JTaHHOW JTUC-
UTLINHE).

Kpumepuu oyenxu mecmos: B MPOLEHTHOM COOTHOIIEHUH OLIEHKHU (IO MATHOAJUIBHOM CH-
CTeM€) PEKOMEHYeTCsI BHICTABIIATh B CIIEAYIOIUX AUANa30HAX:

«11peBOCcX01HO» - 100% nmpaBUIBHBIX OTBETOB;
«0TIn4HO» — 90-99% npaBUIIBHBIX OTBETOB;

«O4Y€Hb X0po1o» - 81-89% npaBUIIbHBIX OTBETOB;
«xopotio» — 66-80% npaBUILHBIX OTBETOB;
«yJIOBJIETBOPUTENBHO» — 51-65% NpaBUIBHBIX OTBETOB.
«HEYIOBJICTBOPUTEITBHO» - 31-50% TpaBUIIBHBIX OTBETOB;
«110X0» - 30% 1 MeHbIIIE TPaBUIIbHBIX OTBETOB.

Kpumepuu oyenxu konmponvuwix pabom:

OLICHKA «IIPEBOCXO/HO» BBICTABJISETCS CTYJAEHTY, €CIM OH peur1 0e3011004HOo Bee 3a/1a-
4H, MPOJIEMOHCTPUPOBAB OE3yMPEYHOE BIIaJICHUE METOJaMH PEIICHHUS;

OIICHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTY, €CJIM OH PEUINJI BCE 3a/1a4H, HO AOMycTui 1-2
HE3HAYUTENbHbIC OIUOKU B PEIICHUH, KOTOPHIE HE OTHOCATCS K KOHTPOIHPYEMOH TeMe;

OIICHKAa «OY€Hb XOPOILO» BBICTABIISAETCS CTYIEHTY, €CJIM OH JAOCTATOYHO XOpOILIO MpuMe-
HSIET TEOPETUYECKUN MaTepuall IpU PEIIeHUH 3a/1ad, HO JOMycKaeT 1-2 3aMeTHbIe OMMUOKU B
peLIeHNH, KOTOPBIE MOKET CAMOCTOSITENILHO UCTIPABUTh;

OLICHKA «XOPOLIO» BBICTABJISETCS CTYAEHTY, €CIM OH JOCTaTOYHO XOPOLIO IPHUMEHSET
TEOPETHUECKUI MaTepHas MpHU PEUIeHUH 3ajad, HO JOoIycKaeT 1-2 3aMeTHbIe OMMOKH B perlie-
HUU, KOTOPHIE CAMOCTOSATENHLHO UCITPABUTh HE MOXKET;

OILICHKAa «YJOBJIETBOPUTEIHHO» BBICTABISETCS CTYJIEHTY, €ClIM OH Oe30LIMO0YHO PEeIIni
50% 3amaHuii, ¢ OCTAIbHBIMU 3aaHUSMHU, JTHUOO CIPABUJICS YACTUYHO, JTUOO HE CIpaBUIICA
COBCEM;

OLICHKA «HEYJIOBIETBOPUTEIBHO» BBICTABISAETCS CTYIEHTY, €CIM OH HE YMEET pelarh
TUTIOBBIE 33J1a4H, B €ro pabote MeHee S0% MpaBHIIBHO PEIIEHHBIX 3aJaHUH.

OLICHKA «IIJIOXO» BBICTABIISIETCS CTYIEHTY, €CJIM OH HE NMPHUCTyNaJl K PEHICHHIO 3a/1ad Ha
KOHTPOJIbHOH paboTe.

B) ITOrOBbIM KOHTPOJIb: HAMPABJIEH HA OLIEHKY KOHEYHOTO YPOBHS TEOPETUUECKUX 3HAHUM
U YMEHHI IPUMEHSATH 3TH 3HAHMS MPH peleHnH 3a1a4. [IpoBoaurcs B popmMe YCTHOTO 3K3aMeHa
no OuieraM, IpeCTaBICHHBIM B «DOH/IE OLEHOYHBIX CPEJICTB» MO NaHHOM TUCIUIUINHE.

6.4. Tunosvie KOHMPOLHBIE 3A0AHUSL ULU UHbIE MAMEPUATbl, HeoOX00uUMble OISl OYEeHKU
pe3yibmamos 00yuenus, XapaKmepusyouux 3manst GopMuposanus Komnemenyutl u (uiu) o1
UMo208020 KOHMPOJISL CHOPMUPOBAHHOCMU KOMNEMEHYUU.

Komnaexm mecmosgwix 3a0anuil
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Tect 1

x> =3x+2
2

1. Beraucnure npeaen: lim
x-2 x

-x—2
BapuaHTbl 0TBETOB:
1
1) 3
2) 2
3) +
4) 0

. x2=3x+1
2. Beruucnure npenpen: hmz—.
xowdx”+x=2

BapuaHTbl OTBETOB:

1 -=
) 2
1
2y —
) 4
3) -
4) -3
3. Beruucnure npenen: lim sin 5x .
x=0 tg2x
BapuaHTbl 0TBETOB:
1
1 -
) 2
1
2 —_
: 4
3) -
4) 2,5

2
4. Bpraucnure npeaen: £1£r(} (1 + x) x
BapuaHTbl 0TBETOB:
H €
2) 0
3) +o
4) e
5. Haiitu npousBoaHyto QyHKIMH y =7x° +4 x— 5, OAB3ysICh NpaBHiIaMyu U GOpMyIaMu
Qg epeHIpoBaHus.
BapuaHTbl 0TBETOB:
1) 7x*+4x-5
2) 14x+4
3) 4x-5
4) 5
6. Haiiti npounsBoaHyo GyHKIMU y = e” [Arcsin x, TONB3yACh MpaBWIaMH U (GopMyraMu
Qg epeHIpoBaHus.
BapuaHTbl 0TBETOB:
1 2x+1

x2+x
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2) In (x2 + x)
3) e [drcsinx+e” Elli

V1-x2
4) 0

7. JHna pysxiuu y = x° +9x” +24x +17 HalTH TOUKH SKCTpEMyMa.
BapuaHTbl OTBETOB:

1) -2;-4
2) 2
3) 4
4) 0;1

8. Insa dynxiuu y = x° + 3x” — 24x — 21 naiitu Touky neperu6a.
BapuaHTbl 0TBETOB:
1
2) 0
3) -1
4) 4
9. s byskuun f(x,y) =5x—3xy + y> HaiiTH 4aCTHbBIC MPOU3BOIHBIC IEPBOTO MOPSIKA.
BapuaHTbl OTBETOB:
1) fi=5-3y; f) ==3x+3y’
2) fi=5+3y; f] =3x+3y’
3) fi==5-3y; f;=-3x-3y’
4 fe=5: /=72
10. Haiitu sxctpemyM yHkimu f(x,y) =6x—6y—3x> —3y°.

BapuaHTbl OTBETOB:
1) (-L,1)
2) (L,1)
3) (-1,-1)
4) (1,-1)
11. HaiiTu HeonpeeneHHbII HHTErpa J-(x2 +2x— 3)dx .

BapuaHTbl OTBETOB:
3

1 %—x2—3x+C

2) 2x+2+C
3

3) X4 x2-3x
3

3
X

4 ?+x2—3x+C

12. HaiiTu HeonpeIeNeHHbII HUHTErpa j‘x sinxdx .

BapuaHTbl OTBETOB:
1) —xcosx+sinx+C
2) xcosx+sinx+C
3) —xcosx—sinx+C
4) xcosx—sinx+C

13. Pemmrts 3amauy Komm: y' =277, y(l) =1.
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BapuaHTbl 0TBETOB:

1) y==x+C
2) y=x+C
3) y=x
4) y=-x

14. Haiitu o6miee pemeare auddepeHnmraipbHoro ypasaenus y" +12y' +36y =0.
BapuaHTbl OTBETOB:

1) y=e*(C, -C,x)
2) y=e (¢ +Cyx)
3) y=e(C,+Cyx)
4 y=e"(C,-Cyx)
. 1 I 1
15. UccnenoBaTh HAa CXOAUMOCTh 3HaKOUEpeAyOmuiics psa 1 — > + 37 - Vel +
BapuaHTbl OTBETOB:
1) psim cxoauTcst aOCOIOTHO
2) psin pacxoauTCs
3) psAll CXOAUTCA YCIOBHO
4) psAll HE SABISETCA 3HAKOYEPETYIOLIUMCS

Tecr 2
1. Haligute Matpuiy X, eciu U3BECTHO, YTO:
*||5 8':'20 34
1 5/ {33 77|
BapuaHTbl OTBETOB:
_ |I 3 2 |
D A=y )
|I3 5l|
=
2 273 7
3 |' 7 B |
» A=y
|'5 1 |
X =
Y 253 g
2. Haiigute Matpuny X, eciau U3BECTHO, YTO:
+X=
5 12| | 1 ECI
Bapuantsl 0TBETOB:
_[5 4
D X={;
f 5 _4 |
X =
2 X=24 ¢
_l'D \
3 Xy
_ |I _ 5 1I|
o X=7J" 5]

3. HaiiguTe TpaHCTIOHMPOBAHHYIO MATPHILy MO OTHOILLIEHHUIO K MaTPHULIE
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BapuaHTbl OTBETOB:

1y

2)

3)

4)

HO n?

4
8
|0
E
0
|4
4

-3
| 6

-1

| 1 |

2 3
4. Marpuiy | 1 5 | BO3BEJIM B CTENEHD 71, U NTOJIYYUIIaCh MaTpULA |
| I |

_1'

Bapuantsl 0TBETOB:

1y
2)
3)
4)

1y

2)

3)

4)

4
2
3
5

5. ComnocraBbTe MAaTpPHUILy U €€ BUJL:

11
0

|0

—4
7

ro o NS S o

3|
2

A) JlmaronanbHas
b) Enunnynas

B) Ctynenuaras
I') Tpeyronbhas

35 126

42 161

] . Uemy pas-

. |
6. [Ipon3BeieHre MaTPHIIBI | 1 86 | Ha TPaHCIIOHUPOBAHHYIO TI0 OTHOIICHHIO K HEel
| 3 |

MaTpuIly paBHO:

Bapuantsl 0TBETOB:
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lDl 43|

D 29,
’ 130 ;13
. |43 mi
4) .fmgl ig

5 -3 0
7. Halinute x, €clii U3BECTHO, UTO OMPEACTUTEL MATPHULIbI X ;3 2 : g paBeH 14.
| X— |

BapuaHTbl OTBETOB:
1) 3
2) 4
3) 7
4) 1
2x, +x, —x; =5,

8. Haligure penieHne cUCTEMBI IMHEMHBIX ypaBHEHUM: §3x, +3x, —2x; =8,
x +tx, +x, =6.
BapuaHTbl OTBETOB:
D (3;1;2)
2) (-2:1:0)
3) (:3;-15-2)
4) (2:-1;0)
2x, +5x, +8x;, +9x, =9,
9. Pemmre cucteMy IMHEHHBIX ypaBHEHUH | x; +3x, +5x; +5x, =5,
x, +2x, +3x; +4x, =4.
Bapuantsl 0TBETOB:
1) (2 +c, +2c,,1-2c, +c2,cl,—c2)
2) (2 +c¢, —2c,,1-2¢ —cz,cl,cz)
3) (c1 -2c, ,1,cl,c2)

4) (25-1;0)

0 -11
10. Haiimute coOcTBeHHBIC 3HAYeHHUS MaTpuiel A = -1 0 1.
1 1 O
Bapuantsl 0TBETOB:

1) -1;-2

2) -1;2

3) 1;2

4) 1;-2

Komnnekm xkormpobHblx pa60m

Tema 1. Beeoenue ¢ ananus
(npeoden nocnedoeamenvhocmu, npeoeil U HeNPEPLIBHOCHb PYHKYUU)

Bapuanr 1
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BerancnuTe npeaensl YMCIOBBIX OCIEA0BATEIPHOCTEN 1 (PYHKIIHIA:
. 2+ x—4x
L Iim —————;
xote 5§+ x7 +3x
x’+3x% +2x

2. lim —————;
-2 x"=x-—-6

3. lim( L _ 26 J;
=3\ x—-3 x°-9

X
S —

4. lim 2 :
x-0 X

3n
5. lim [1 +2J .
n — +oo n

Bapuanr 2

Brraucnure npenensl YMCIOBBIX TOCIIEIOBATEIFHOCTEH B (PYHKITHNA:

L lim ————
xoto 4x7 +2x7 =3
x> =3x-10
. 11m3—;
x=5  x" =125

3.lim(1 - 33}
-l x=1 1-x

4. lim3x g > ;
x-0 2

5. lim > 2
n —+oo 4" +5n

Tema 2. /lugppepenyuanvroe ucuucnenue YyuKyuit 00HOIU nepemeHHoll
Bapmuanr 1

1. Wznepx Ky TpPOM3BOACTBA HEKOTOPOM TMPOMYKIMHM OMNpEAETSIoTcs  (pyHKIueH
y =5x"+80x, rae X- YMCIO EIMHUI] MPOM3BEAEHHON 3a MecAll MPOAYKIUM. DTa IPOLYKIHS
nponaércs mo nene 280 py0. 3a uznenue. CKOIbKO U3ACIUNA HYKHO TIPOU3BECTH U MPOJIATh, YTO-
ObI MpUOBLTH ObUIa MaKCHUMaJIbHA?

2. Uccnenyiite QyHKIIMU U TTOCTPONTE X rpaduKH:

4

X 2
ay=—=-2x";
YTy

0. y=x-Inx.

Bapuanr 2

1. Ha MOHOTIOJIBHOM PBIHKE CHPOC Ha HEKOTOPBIN TOBAp OIpENeIAeTCs Cleaytomen GyHk-

nueit: y=780-2x—0,lx>, rie x - uMciO eAMHHMI[ ToBapa. HalTH MaKCHMAJbHYIO NPHOBLIb,
— 1000
€CJIM CpeJIHUE U3JEPKKU TPOU3BOACTBA ATOr0 ToBapa cocTaBisiloT C(x) =——+500+2x. [Ipu
x
KaKOM 3Hau€HHUH LIeHbl IPUObLIb MaKCUMaJIbHA?
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2. Uccnenyiite PyHKIIMN U TOCTPONTE UX rpaduKH:
a. y=x+tarctgx;

2
X

0. y= )
Y x> -1

Tema 3. Humezpanvhnoe ucuucienue oyHKyuu om 00HoU nepemeHHoll

Bapuanr 1

1. ®yHKIUS TpeeNbHBIX H3IepKeK HEKOTOPOH TIPOIYKIIMH UMEET BUJT C'(x) = 30xe” %,
Haiitu ¢pynxumio uznepxkex, ecinu (pukcupoBaHHbIe n31epKku cocTaBisaoT 20000 pyomeid.
2. Beruncnure HeonpeaeaéHHbIe UHTETPaJIbL:

I(\/_ 5) dx; 0. j1+5 ——dx; B. I(x2+3x+2)lnxdx.

3. Brrunciure miomans (bI/IrprI, OTPaHUYECHHOM JIMHUAMMU:
a) xy=4, x=1, x=4, y=0;
6) y=x*+2, x=-1, x=2, y=0;
B) y=Inx, x=e, y=0.
4. BerarcnuTe HeCOOCTBEHHBIN MHTETPAJ WIIH YCTAHOBUTE €T0 PACXOANUMOCTH:

00
a) J.e"‘ sin xdx ;
0

0) | V——.
) ;[ox2+6x+10

Bapuanr 2
1. ®ynKkIMs peaeabHON MPUOBUTA HEKOTOPOM MPOAYKIIMH UMEET BH/T P'(x) =25-0,004x.
[TpuGsns npeanpusTus cocrasiser 35,8 Toic. pyo., ecau npoxano 1200 n3nenuit. Haiftu ¢yHk-
IO PUOBLIH.

2. BerunciauTe HeonpeaenEHHBIE HHTETPAJIbL:

3 7x-15
a) .[(x 5) dx ; 0) jxcostdx, B) J-md
3. Beraucnure miomaab GUrypel, orpaHHYCHHOW TUHUSMHU:
a) y=4-x*, y=0;
6) y=x*, y=2-x°;
7l

. 71 71
B) y=sin2x, x=—, y=1l,rne —<x<—.
)y 50 1 5

4. Beruncnute HeCOOCTBEHHBIN MHTETPAN UM YCTAHOBUTE €TI0 PACXOJIUMOCTD:
+00 o
a) J.xe dx;
0
+o00
dx
6) J-_ga
X

+00 dx
B) | 5V———.
) _'[oxz +4x+5

Tema 4. /luneinan anzeopa
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Bapmuanr 1

1. Pemute cucreMy ypaBHEHUH JBYMs CIIOCOOAMHU: METOJIOM OOPAaTHOW MaTPULII U METO-
oM Kpamepa:
X, — X, +x, =6,
X, —2x,+x; =9,
X, —4x, —2x; =3.
2. Pemute cucremy ypaBHeHH meTogoMm ['aycca. Caenaite NpoBepKy.
5x, +12x, +5x; +3x, =10,
4x, +3x, +x, +3x, =2,

11x, +11x, +4x, +8x, =8.

Bapuanr 2

1. Pemute cucremy ypaBHEHHMH JBYMsI CIOCOOAMH: METOJOM OOpaTHON MaTpPHUIBI U METO-
oM Kpamepa:
3x, +x, +3x;, =2,
S5x, —2x, +2x; =1,
2x, +2x, +3x; =1.
2. Pemnre cucremy ypaBHeHu# metosioM ["aycca. Crenaiite mpoBepky.
X, =X, =3x,—4x, =1,
2x, = 2x, +2x, +3x, =2,

-x, +x, —13x; —18x, = -1.
Tema 5. Ananumuueckan ceomempusn Ha NAOCKOCMU

Bapuanr 1

1. U3BecTHBl GYHKIMHM TPEMIOKEHUS W cripoca: S:p=x+7, D:p=2x+8. Haiigure
TOYKY PBIHOYHOTO paBHOBecus. [locTpoiite rpaduxm.
2. Tpeyronsuuk ABC 3anaH cBoumu BepuimHamu A(4;6), B(—4;0), C(—1;—4). IlocTpoii-
T€ TPEYrOJIbHUK Ha KOOPJIAMHATHOM TIOCKOCTU. COCTaBbTE YpaBHEHHUS:
a. TpeX €ro CTOPOH;
b. nnuny menuansl BM ;
C. MPSAMBIX, NPOXOIAIIMX 4Yepe3 BEPIIMHBI TPEYrOJbHUKA MAapajuIeIbHO MPOTHBOIO-
JIO’KHBIM CTOPOHAM;
d. cepenuHHOTrO NMEPHEHAUKYISIpa K CTOpoHe AB ;
€. BBICOT TPEYrOJbHUKA.
3. IlocTpoiiTe KpuBBIE BTOPOTO MOPAJIKA U OTMETHTE X SJIEMEHTHI:
a. x*+y>+10x—-4y+13=0;
b. y*-8y=4x;
c. 16x* =9y® —64x+54y-161=0;
d. x*+2y° —4x+4y+2=0.

Bapuanr 2
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1. U3BectHbl QyHKIMH TpeuiokeHus u cupoca: S:3p—2x=7, D:10p +x =8. Haiinure
TOYKY pBIHOYHOTO paBHOBecus. IlocTpoiite rpaduxu.
2. Tpeyronbuuk ABC 3a1aH CBOMMH BEpIIMHAMU A(3;6), B(-1;3), C(2;—-1). IlocTpoiite
TPEYTOJIbHUK Ha KOOPAUHATHOU MI0CKOCTH. COCTaBbTE YpaBHEHUS:
a. TpeX ero CTOPOH;
b. menuansl BM ;
C. MPSAMBIX, NPOXOJALIMX 4Yepe3 BEPIIMHBI TPEYrOJbHUKA MapajuIeIbHO MPOTHBOIO-
JIO’KHBIM CTOPOHAM;
d. cepenuHHOrO NMEPHEHAUKYIsIpa K CTOpoHe AB ;
€. BBICOT TPEYTrOJbHUKA.
3. IlocTpoiiTe KpuBbIE BTOPOTO MOPAJIKA U OTMETHTE X DJIEMEHTHI:

a. x°+4y>—6x+8y=3;

b. x2+4x+2y+4=0;

C. x2+y2+2x—3=0;

d. 9x> —16y> +90x +32y 367 =0.

Tema 6. Ananumuueckan ceomempus 6 RPOCMPAHCMEe
Bapuanr 1
+1_y+2 _z-1

4 5
2. HanummTe ypaBHEHHE IUIOCKOCTH, MpOXoadiied depe3 Touky M (—1;3;5) u npsmyro

N ., X
1. Haitgute paccrosinue ot Touku M (2;—1;3) no npsimoit [ :

l_x—l _y—2_z-3
2 3 4
3. IlocTpoiite MmiIOCKOCTh 71:x+y—z=0 u HNOpAMYI0, NOPOXOAANIYI0 Yepe3 TOUYKH
M, (0;0:4) u M 2(2;2;0). Haiinure TOUKy mepecedeHus MpsIMOM C INIOCKOCTBIO U YIOJl MEXKIY
HUMH.

Bapuanr 2
., x+tl_y-1_z N .
1. Beraucnure yron Mexay mpsMoit [ :T——2—6 U TPSMOM, MPOXOIAIICH depes3

Hayayio koopauHat u Touky M (1;1;-1).

o I ;X y-1_z ] 3x+y-5z+1=0,
. OKAXXUTEC NCPICHAUKVYIIAPHOCTD IIPAMBIX —=—=—H" .
P yp P v 21 2x+3y -8z +3=0.

3. Hanumure ypaBHEHHWE IUIOCKOCTH, NPOXOIAIICH Yepe3 NapauielibHble MpsMbIe
x=3_y_z-1 x+1_y-1_z

U .
2 1 2 2 1 2

Tema 7. lughpepenyuanvnoe ucuucnenue hyHKyuii HeCKONbKUX nEPEMEHHbIX

Bapuanr 1

Xy
x+y'

1. HaitiuTe 4acTHBIE TPOM3BOAHBIE QYHKIMM: 2. 7 = X"y  +x°y ;6. 7=
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2. Beruncnure gradz; dz v d’z, ecmn z =y @™,

3. Haiigute skcTpeMyMbl QYHKIMH 7 = xy(l e y).

x+2y

4. Haiinute yCIOBHBIN SKCTpeMyM (QYHKIMH Z = e npu ycnoun x° + y® =1,

Bapuanr 2

Y
=

x

1. HaiiguTe yacTHbIe MPON3BOAHBIC QYHKINH: 2. Z =Xxe ;0. 2 =x4/y +

2. Beraucnure gradz; dz w d’z,ecim z =x[8in’ y.

3. Haiture skcTpeMyMbl yHKIME Z = x° — y° —3xy.

. . 7
4. Haiinure ycioBHBIH d3KcTpeMyM QYHKIHH Z =COs” x +C0s’ y NPH yCIOBHH y — X = e

Tema 8. Jughghepenyuanvusvie ypasnenus.
Bapuanr 1

1. Haitnure obmiee permenue auddepeHnaaIsHor0 ypaBHEHMS:
a. xy5+y2dx+ yV1+x*dy=0;
6. x’dy = (y2 + xy)dx;
B. (3x2 +2y)dx+ (2x—3)dy =0;
r. y'+ycosx=sin2x;
Loy +xy=x’y’;
e. y'+y -2y=0;
x. y' =4y +13y=0;
3. y'—=4y'+4y=0.

Bapuanr 2

1. Haiigute obmee perienne quddepeHInaTbHOTO YPaBHCHHS:
a. y' +2xy=2x;
6. —3xdx —2xy*dx =3x"ydy ;

B. xdy — ydx =~/x* + y*dx;
. (x+y)dx+xdy:0;

ny = ysinx=y’e™;

e. y' =3y -4y =0;

K. y' +8y' +16y=0;

3. y'+4y'=0.

—

Tema 9. Hucnoevle u hynkuyuonaivHole paovl
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Bapmuanr 1

1. Uccnenyiite Ha CXOAMMOCTD YUCIIOBOM PSIAL:
1 1 1

B T R

10 100 1000
3! 5! 7! ol
< 1

5y

. D)
o n-—sinn

+oon_2.
r)

n=l N

ey

+00 n

By

n=1

2. UccnenyiiTe Ha CXOAMMOCTb 3HAKOUYEPEAYIOIIUUCS PSI:

3 b
mnin"n

6. z( )n+1 (n 1)

n’>+1

a.

3. Haiinute 061acTh CXOMMOCTH CTENIEHHOTO Psijia:

+0010)‘[ n
W S

n=1

0 g(_ 0 (22 —1)

Bapuanr 2

1. Uccnenyiite Ha CXOAMMOCTD PAJL:
200 22 2° 03, 2° [
11+22+33+4“+
+o00 1
0. ;
z 10" +n

n=1

a.

+00

n .
B D

‘=1+n

+00
arctgn
r. Z—an ;

n=1

G

=1
2. I/Iccne/:[yme Ha CXOJUMOCTb 3HAKOYEPEAYIOMINNCS PAIL:

az( )lnn_
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3. Haiiaute 061acTh CXOMMOCTH CTENIEHHOTO Psijia:

6.5. Memoouueckue mamepuansvi, onpeoensarowue npoyedypy OYeHUBaAHUsL.

[Ipouenypy olleHUBaHUSI PETVIAMEHTUPYIOT CIAEAYIOIINE MaTEPUAIIBI:

1. Ionoxenne o (oHAE OLEHOYHBIX CPEACTB 0Opa3oBaTeNbHOHN mMmporpamMbl B Harmo-
HaJIbHOM HCCleAoBaTeabckoM Huskeroponckom rocynapcrBeHHoM yHuBepcutere um. H.W. Jlo-
6aueBckoro (HHI'Y), yrBepxnennoe npukasom pekropa HHI'Y ot 10.06.2015 Ne247-O1.

2. Ilonoxenne «O MPOBEAECHUM TEKYIIETO KOHTPOJSA YCIEBAEMOCTH U MPOMEKYTOUHOU
arrectanuu obyvaromuxcs B HHI'Y », yrBepxkaénnoe npukasom pexropa HHI'Y ot 13.02.2014
r. Ne55-O/1.

C uenpio onpeneneHus ypoBHS OBJIAJACHUS KOMIETEHUUEH, 3aKPEIICHHON 3a AUCIUILIH-
HOH, B 3a/IaHHBIEC NPENOJABATEIEM CPOKH MPOBOJUTCS TEKYIIUH M WTOTOBBIM KOHTPOJIb 3HA-
HUH, YMEHUI U HaBBIKOB KaXKI0ro oOydaromierocs. Bce BUABI TEKYIIETO KOHTPOJST OCYIIECTB-
JSAIOTCS. HA TPAKTUYECKUX 3aHATUAX. VICKITIOUeHNnEe COCTaBIsAET YCTHBIM OMPOC, KOTOPBIM MOKET
MPOBOJIUTHCS B Hadalle UM KOHILIE JIEKIIMOHHOTO 3aHATUsl B TeueHue 15-20 MuH. C 1elnbio 3a-
KpEIUJICHUs 3HAaHUH 110 TUCLHUIIIINHE.

[Ipouenypa orneHHBaHUS KOMIETEHIIMH O0YUYaIONIMXCsl OCHOBAHA HA CIEAYIONIUX MPHUH-
LUTAX:

1. IleproAMYHOCT MPOBEACHUS OLICHKHU.

2. MHOroCTyIeH4aToCTh: MPU BBICTABJICHUH OLIEHKM YYHUTHIBAIOTCS MHEHHME IPEMNO/aBa-
TeJsI, CTYICHTOB TPYIIBI U CaMOOIIEHKa 00y4JaroIerocs, MpOBOAUTCS OOCYXKICHHUE Pe3ybTa-
TOB U KOMILJIEKC MEp IO YCTPAHEHUIO HEJOCTATKOB.

3. EDuHCTBO MCMONIB3yeMON TEXHOJIOTUH IS BCEX O0YYAIOMINXCsl, BHITIOTHEHUE YCIOBUI
COMOCTABUMOCTH PE€3YyJIbTAaTOB OLICHUBAHUS.

[TpomMexyTodHast aTTecTalus 0 TUCHUIUTHHE TPOBOANTCS B (hopMe SK3aMEHOB.

DK3aMeH MPOBOJMUTCS B YCTHOW (popMe 1o yTBEpKAEHHBIM 3aBEAYIOMMUM Kadeapoi (au-
pexropoMm duimana) ouneram. OO0s13aTENBHON SIBISIETCS MOATOTOBKA CTYIACHTOM Pa3BEPHYTOTO
OTBETa IO CYIIECTBY BOMPOCOB SK3aMEHAIIMOHHOTO OuWiieTa, Ha 4TO OTBOAMUTCA HE MeHee 45
MuHYyT. Ha sK3amMeHe He JOIMycKaeTcsl HAIM4Yhe y 00yJaromuXxcs MOCTOPOHHUX MPEIMETOB, B
TOM YHCJI€ TEXHUYECKUX YCTPOUCTB (MOOMIBHBIX TeNehOHOB U Ip.), NOJIb30BaHUE KOTOPHIMU
MOJKET 3aTPYAHUTH JIUOO CleNaTh HEBO3MOXXHONW OOBEKTHUBHYIO OIICHKY PE3yJIhTaTOB IIpOMe-
KYTOUHOH arrectanuu. OOyyarouyecs, HapylUIMBIINe MIpaBuia MPOBEIECHUS IK3aMEHa, 10 pe-
HICHUIO YK3aMEHATOpPa M 3aBEIIYIOIIETO COOTBETCTBYIONICH Kadeapoit MOTYT ObITh yJAJICHBI U3
aynutopuu. [Ipym 3TOM B 3K3aMEHAMOHHYIO BEIOMOCTh YAAJIEHHOMY C 3K3aME€Ha CTYIEHTY
MIPOCTABIISIETCS OI[EHKA «HEYOBIETBOPUTEIHHO». [Ipy MpoBeieHn YK3aMeHa B YCTHOU opme
M0 PK3aMEHALMOHHBIM OWJIeTaM OLIEHHWBAIOTCS O0llee MOHMMAHHUE CTYACHTOM COJAEpKaHUS U
CTPYKTYpPBI BOIIPOCA, MOJHOTA PACKPBITHS KaXKJI0TO U3 3JIEMEHTOB BOMPOCA, CTEIIECHb BJIaJICHUS
0a30BOM TEPMHUHOJIOTHEH, TTOHMMaHUE MPUMEHHUMOCTH M OCOOCHHOCTEH MPaKTHUYECKOTO HC-
MOJIb30BAaHUS U3JIaraéMbIX TEOPETUUYECKUX IMOJOKEHUU, YMEHUE NMPUMEHSTh 3HAHUS TEOPETHU-
YECKOI'0 MaTepurasa Ipyu pelieHNH MAaTEMaTUYEeCKUX U IPUKIaJAHbIX 33]1a4 PA3JIMYHbIX YPOBHEH
CJI0’)KHOCTH. DK3aMEHATOp [Jisi YTOYHEHHUs OLEHKH BIPaBe 3aJ]1aBaTh JIONOJIHUTENIbHBIE BOIIPO-
Chl, TIPEAYCMOTpPEHHBIE paboueil MmporpaMMoii, AaBaTh JOMOJHUTEIbHBIE NMPAKTUYECKUE 3a]la-
HUSL.
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VYcnoBusMHU OIIEHUBAHUSI PE3YJIbTaTOB OCBOCHUS TUCLUUTIINHBI SBISIOTCS:

- BaJMIHOCTH (OOBEKTHI OIICHKH JOJDKHBI COOTBETCTBOBATH MOCTABJICHHBIM IENISIM 00yYe-
HUA);

- TIOJTHOTA W aJIeKBaTHOCTh OTOOpakeHUs TpeOoBaHMN 00pa30BATEIBHOTO CTAaHAAPTA U
OOlIT;

- HaJIeKHOCTH (MCIIOJIb30BaHUE €AMHOOOPA3HBIX CTAHAAPTOB U KPUTEPUEB OLICHUBAHUSA);

- CHpPaBeIUIMBOCTh (pa3HbIE CTYIEHTHI JOKHBI MUMETh pPaBHbIE BO3MOXKHOCTH JTOOUTHCS
ycrexa);

- 3(peKTUBHOCTH (HE OTHUMATh MHOT'O BPEMEHH Y CTYJICHTOB W IIPETo1aBaTesieii);

- obecrieueHme pereHHs OLICHOYHOM 3aJauu.

7. YueOHO-MeTOAN4YEeCKOe U HH(OPMALIMOHHOE O0ecriedeHne T CUUILTUHBI (MO1YJIs1)
a) OCHOBHAS JMTEparTypa:

1.  Kynnerimesa, E. C. Matemartuka [9nekTpoHHBIN pecypc] : YueOHUK 1J11 SKOHOMUCTOB /
E. C. KyngpieBa. — 4-e uzn. — M.: U3narenbcko-ToproBasi Kopnopauus «J/lamkos u
K°», 2015. — 564 c.(moctynHo B DBbC «Znanium.com», pPEeXHM JOCTyMa:
http://znanium.com/catalog/product/512127 ).

2. XKyp6enko JI. H. MaremaTuka B nmpumepax u 3anadax: YueOHoe mocooue / KypOeHko
JLH., Hukonosa I'.A., Hukonosa H.B., lertapesa O.M. - M.: HUIl UH®PA-M, 2016. - 372 c.
(mocTymHo B 9BC «Znanium.com», pexXUM JIOCTyTIA!
http://znanium.com/bookread2.php?book=484735).

3. Kpacc M.C. Maremaruka Jij1st S5kKoHOMUYecKkoro 6akanaBpuara: Yueonuk / M.C. Kpacc,
B.IT. Yynpsiaos. - M.: HUL] UH®PA-M, 2017. - 472 c. (mnoctynHo B ObC «Znanium.com»,
pexuM gocrtyna: http://znanium.com/bookread2.php?book=558399) .

0) JONMOJHHTEJIbLHAS JUTEPATYpa:

1 Uyiiko A.C.®unancoBas maremaTnka: YuebHoe nmocodue / A.C. Uyiiko, B.I'. Ilepr-
HeB. - M.: HUI] UH®PA-M, 2013. - 160 ¢ (moctynHo B ObC «3HaHUYM», PEKUM JTOCTY-
ma http://znanium.com/catalog/product/356853 )

2 Maneixua B.U.Briciras marematuka: YueOuoe nmocodue / B.1. Manbixud. - 2-e u3m.,
nepepad. u pom. - M.: UTHOPA-M, 2014. - 365 c.:(moctynHo B ObC «3HaHUYM», peXKUM JOCTY-
na http://znanium.com/bookread2.php?book=453924

3 Jlypse T.II. Beiciias matemaruka: [lpaktuxym / W.I'. Jlypee, T.I1. dynTukoBa. - M.:
ByzoBckuii yueonuk: HUL] MHOPA-M, 2013. - 160 c.:(moctynmao B ObC «3HaHMyM», pexuM
JIOCTyTIa

http://znanium.com/bookread2.php?book=368074

4 IumauyeB B.C.Briciras maremaruka: Yueouuk / B.C. [Ilumaues. - M.: HUI[ MH®PA-
M, 2015. - 479 c.:(moctynHo B DbC «3HaHUYM», PEKUM JOCTyIa

http://znanium.com/bookread2.php?book=469720

5 Sumenés JI.T. Beicmias maremaruka: Yueonuk - M.: UL PUOP: HULl Uudpa-M, 2013.
- 752 c. (noctymHo B OBC «Znanium.com», pexXuM I0CTyTa:

http://znanium.com/catalog.php?bookinfo=344777 )
B) IporpamMMHoe odoecneuenue 1 MHTEepHET-pecypehl:

Onepannonnas cucreMa Microsoft Windows

[TakeT mpuxnanaeix mporpamm Microsoft Office
[IpaBoBas cuctema «KOHCYIBTaHT TUTIOC»

[IpaBoBas cucrema «l'apaHT».

Wntepner 6paysepsl (Mozilla Firefox, Google Chrome)

SNk W=

8. MarepuajibHO-TeXHUYECKOe o0ecnedeHne JUCHUNIMHBI (MOTyJIs1)
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Peanuzanus nporpamMmsl IpeoiaraeT Hajau4uue:

- y4eOHBIX ayJUTOPUHN ISl IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA, 3aHITHI CEMHHAp-
CKOT'O THUIIa, TPYIIOBBIX U MHIAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYILIETO KOHTPOJS U MPOMEXKY-
TOYHOM aTTeCTaIly, MOMEIIECHUS JJII CAMOCTOSTEIILHON paboTHI;

- KOMITBIOTEPHOTO KJ1acca, UMEIOIIET0 KOMIIbIOTEPhl, 00BEAUHEHHBIE CEThIO C BBIXOJO0M B
HHurepHer;

- JINIIEH3WOHHOTO (omeparuonHas cuctema Microsoft Windows, makeT mpuKIaIHbIX MPO-
rpamm Microsoft Office) nmporpammHoro obecredyeHusl.

- uHTepHET Opay3epoB (Mozilla Firefox, Google Chrome)

B xone mpoBeneHus 3aHATUN PEKOMEHAYETCS HMCIOIh30BaTh KOMITBIOTEPHBIC HILTIOCTpPA-
OUU JUIS TIOAJIEP’KKH Pa3iMYHbIX BUAOB 3aHATUN, IOATOTOBJIEHHBIE C HCIOJIB30BaHUEM
Microsoft Office nnu gpyrux cpeacTs BU3yasln3allii MaTeprana.

JlocTym K 3J€KTPOHHBIM HH(GOPMALIMOHHBIM PECYpcaM OCYIIECTBISETCS B KOMIBIOTEPHOM
KJlacce u Oubnuoreke unana.

CrnenunajiabHble YCJI0BUSI OPTaHU3ANNH 00YUYeHHs M0 TUCIHUTLIHHE 1JIs1 HHBAJIMIO0B U JIMII €
OrpaHUYeHHBIMHU BO3MOKHOCTSIMH 310POBbSI

Opranm3anust OOy4eHHsS MO JUCHUIIMHE HWHBAIHMIOB M JIMIl C OTPAaHUYCHHBIMU
BO3MOHOCTSIMH 3JIOPOBbSI OCYIIECTBISACTCA C YYETOM OCOOEHHOCTEH NCUXO0(PU3UUECKOTO
pPa3BUTHSA, WHANBUIYAIBHBIX BO3MOXXHOCTEH W COCTOSHHUS 3IOPOBBS TMPH HATUYHH TaKHX
00yJaroIIUXCs MyTeM CO3/IaHMs CIICIUATbHBIX YCIOBUU JIJIs MOJydeHUsI 0Opa30oBaHMSI.

[Tpodeccopcko-npenogaBaTenbCKUii COCTaB 3HAKOMUTCS C TICHXOJIOTO-(QU3HOIOTHYECKUMU
OCOOEHHOCTSIMA OOYYaIOIIUXCS MHBAJIUIOB M JIUI[ C OrPAHHMYCHHBIMH BO3MOXKHOCTSIMU
3/I0pPOBbS, MHANBHUIYAILHBIMH POTPaMMaMH PEaOUIUTAIINA UHBATUAOB (TIPU HATMYHUH).

B cootBercTBHM ¢ MeToaruecKUMU PEKOMEHIAIIMSAMHE 10 OPTaHU3aluA 00Pa30BaATEIIHLHOTO
npoiiecca Juisi 00ydeHHsT MHBAJIMJIOB M JIMI C OIPAaHMYCHHBIMU BO3MOXXHOCTSIMHU 3JI0pPOBbSI B 00-
pa3oBaTeNbHBIX OPTraHU3AIMAX BHICIIET0 00pa30BaHMs, B TOM UYHCJIE OCHAIIEHHOCTH 00pa3oBa-
TenbHOTrO Tporecca, yrB. MunoOpHayku P® 08.04.2014 AK-44/05BH mnpu u3ydyeHUU TUCIH-
TUTUHBI TIPEJIIOJIaraeTCsl UCMOIb30BAHNE COITMATBHO-aKTUBHBIX U PE(IEKCUBHBIX METOJ0B 00Y-
YEeHMUSI, TEXHOJIOTUH COIMOKYJIBTYPHON PeaOMIIMTALINU C LETbI0 OKA3aHHUs IOMOIIU B YCTaHOBJIE-
HUU TIOJTHOLICHHBIX MEXKJINYHOCTHBIX OTHOIIEHUH C APYTUMH CTYACHTaMH, CO3JaHUU KOMMOPT-
HOTO TCUXOJIOTUYECKOTO KIIMMAaTa B CTYACHUECKOH TpyIIIe.

[Ipy oOCBOCHMHM AMCHMIUIMHBI HCIOJB3YIOTCS pa3IMYHBIC COYCTAaHUS BHJIOB Y4EeOHOM
paboTel ¢ MeToaMu U (HOpMaMU aKTUBU3AIMH TIO3HABATENLHON JESATENLHOCTH O0YUYaIONTUXCS
JUISL JOCTIDKEHMSI 3allJIAHUPOBAHHBIX PE3YIbTaTOB OOy4YeHHS W (POPMUPOBAHUS KOMIICTCHITHI.
dopma MPOBEACHUS MPOMEKYTOUHON aTTecTaluu s OO0ydYaolUXCS-WHBATUAOB W JIMI[ C
OTPAaHWYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI YCTAHABIMBACTCS C YYETOM WHIUBHIYaTbHBIX
ncuxopusnonornueckux — ocobennocreir. [lo  nuuHON  mpockbe  oOydaromierocs ¢
OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU 3JI0POBbS, M3JI0)KEHHOH B (pOpME NMUCHMEHHOTO 3asBIICHUS,
M0 TUCIUILIMHE TIPEyCMaTPUBAIOTCS:

- 3aMEeHa YCTHOTO OTBETA Ha MMUChbMEHHBIN OTBET MPH Claue HK3aMEHa;

- YBEJIMUEHUE TPOIOKUTEIPHOCTH BPEMEHHU Ha TOJTOTOBKY K OTBETY Ha IK3aMEHE;

- TIpU TIOABEACHUM PE3YJIHTATOB MPOMEKYTOUYHON aTTECTAllMd CTYJIECHTOB BBICTABIISCTCS
MaKCHMaJIbHOE KOJTHYECTBO OAJLIOB 32 MOCEIIAeMOCTh Ay TUTOPHBIX 3aHSATHH.

MeToauyeckne yKazaHus 1 00y4AIOUIUXCS 10 OCBOCHUIO JUCIHUIIMHBI
H3zyuenue meopemuueckoco mamepuana OnpeAessieTcss pabouei yaeOHONH IMpOrpamMmoin
JUCHUITJIIMHBI, BKIIOUCHHBIMU B HEC Ka.HGHI[apHBIM IIJIaHOM I/ISY‘-IGHI/ISI AUCIHUIIJIINHBI 1 nepequM
autepatypel. [lpu TOATOTOBKE K  3aHATHSAM  PEKOMEHIYETCS  MOBTOPUTh  MaTepHall
MPEIIIeCTBYIONUX TeM pabodero y4eOHOro IUIaHa, a TakKe MaTepual MPEeIIeCTBYIOIIHX
y4e€OHBIX TUCHIUIUINH, KOTOPBIA CIYKUT 0a30i U3ydyaeMoro pasjeina JaHHOW TUCHIUILIUHEL. [Ipu
no020mosKe K NPAKMUYECKOMY 3aHAmuio (3aHAmuro 1a00pamopHo2o muna) HEoOXOIUMO
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U3YYUTh MaTepuaibl JIEKIIMH, PEKOMEHIOBAHHYIO JIuTeparypy. V3ydeHHbIi MaTepuan cienyer
IPOAHAJIN3UPOBATh B COOTBETCTBUU C IUIAHOM 3aHSATHS, 3aT€M IPOBEPUTH CTEIEHb YCBOCHUS
coJiep>KaHusl BOIPOCOB.

IIpakmuyeckue 3auamus (3aHamus 1aOOpPAMOPHO2O0 Muna) HEPa3pbIBHO CBS3aHBI C
JOMALTHUMU 33/IaHUSMU KaK OCHOBHBIM BHJIOM TEKYILEW CaMOCTOSITENbHON paboThl, SIBISISICH, B
COYETaHUU C CHUCTEMAaTHYECKUM HM3YyYCHHEM TEOPETUYECKOr0 MaTepuana OCHOBOH OIIEHKU
3HaHWH, PUKCUPYEMON B MPOMEKYTOUHOM aTTECTAIIHH.

Camocmosmenvuas paboma IPOBOJUTCS C IIETbIO YIITyOIeHUs 3HAHUH 110 JUCIUTUIMHE U
pelycMaTpUBaeT: MOBTOPEHUE MPONHIECHHOIO y4eOHOro MaTepuasa, YTeHHEe PEKOMEHI0BaHHON
JUTEpaTyphl, TMOATOTOBKY K IPAKTHYECKUM 3aHATUSAM M 3aHATHSAM Ja0OpaTOpPHOTO THIIA,
BBIMOJTHEHHE OOIIMX W HWHAUBUAYAIbHBIX JOMAIIHUX 3a/JaHui, paboTy € AJIEKTPOHHBIMU
UCTOYHHKAMHU, TTOATOTOBKY K c1a4de (pOpMbI MPOMEKYTOUHOM aTTeCTaIuy.

[InanupoBaHue BpEeMEHHU Ha CaMOCTOSITENbHYIO pabOTy Ba)KHO OCYIIECTBIISATH Ha BECh
ceMecTp, IpeaycMaTpHuBasi Py 3TOM OBTOPEHHE MPOIIEHHOT0 MaTepHaa.

Baxnyio poiap B M3y4yeHUM JUCHMIUIUHBI WUIPAET MOO20MOBKA KOHMPOJIbHOU UlU
Kypcogou pabomel (IpU HATMYUHU B ydyeOHOM IaHe). [Ipexxae yeM MpHUCTYNUTh K HAUCAHUIO
paboThl, ciaeayeT BHUMATEIBHO O3HAKOMHUTHCS C TEMOW M PEKOMEHJIOBAHHOW JIUTEpaTypOM.
Ienecoobpa3Ho TakXke HCHOIB30BATh MOHOTpaduu, >KypHaJbHBIE U Ta3eTHbIE CTaThH,
HOPMaTUBHBIE TPAaBOBbIE JOKYMEHTHI, 3JEKTPOHHBIE pecypchl. llepedeHb HCHOIB30BaHHBIX
JUTEPATypHBIX UCTOYHUKOB CBUJAETEIBCTBYET O TNyOMHE MpopabOTKH TeMbl. Bech M3y4deHHBIH
MaTepuai CUCTEMaTU3UPYETCs U U3J1araeTcsi B COOTBETCTBUU C TUIAaHOM. BaxkHO, MpH HanmucaHuu
KOHTPOJILHOM (KypCOBOM) paboThI BBIPa3UTh COOCTBEHHYIO MO3UIUIO 110 M3y4aeMoil mpobieme.
Marepuan ciemxyeT wuzjaraTh TpaMOTHO, 4YE€TKO, 0€3 TOBTOPEHMH W COKpalleHHil (KpoMme
OOIIETPUHSATHIX).

Ilpu noocomoske K npomexdcymouHou ammecmayuyu no OUCYUNIUHE CIIENYeT
PYKOBOJICTBOBATBHCS TEPEYHEM BOMPOCOB JUISI MOATOTOBKH K MTOTOBOMY KOHTPOJIO IO KYpCY.
[Tpu 5TOM HEOOXOIUMO YSCHUTH CYTh OCHOBHBIX MOHSTUN JUCIUILTUHBL.

CamocrodarenbHas paboTa CTYJCHTOB, MPEK/E BCETO, 3aKJII0YATCS B U3YUECHUU JIUTEPATY-
PBbI, TOTIOTHSIONICH MaTepuall, U3JIaraéMblil B JICKIIMOHHOM YacTu Kypca. Heo6xommmo oBiaaeTh
HaBbIKaMU OHOIMOrpaduueckoro IMOHMCKa, B TOM 4YHCIE B CETEBBIX MHTepHET-pecypcax,
HAYYUTHCS COMOCTABIIATH PA3IMYHBIE TOUKH 3PEHUS U ONPENEsTh METOAbI HCCIEA0BaHUM.

[Ipennonaraercs, 4YTo, MPOCIYIIAB JEKIUIO, CTYACHT JOHKEH 03HAKOMHTBHCS C PEKOMEH-
JIOBaHHOM JIUTEpPaTypod U3 OCHOBHOIO CIIHMCKA, 3aT€M OOpaTUTCS K MCTOUYHHUKAM, YKa3aHHBIM B
Ooubnmorpaguueckux CHUCKax M3YyYEHHBIX KHUT, OCYIIECTBUT MOMCK M KPUTHUYECKYIO OICHKY
MaTtepuaia Ha caiitax HTepHeT, codepeT HeoOX0auMYyI0 HH(pOpMAITHIO.

CymiecTByeT HECKOIBKO METO/I0B paboThl ¢ auTeparypoil. OJUH U3 HUX — METOJ TIOBTO-
pEeHUs: CMBICT MPOYUTAHHOTO TEKCTa MOXKHO 3ay4uTh HauzycTb. [IpocToe moBTOpeHue BO3aeii-
CTBYET Ha NaMsTh MEXaHWYECKH U MOBEPXHOCTHO. [lomydyeHHbIe TAKUM IyTeM CBEICHUS JIETKO
3a0p1BatoTcs. Hanbonee s(ppekTHBHBIN METOM - METOJ] OCO3HAHHOTO 3allOMUHAHUS: MPOYUTAH-
HBI TEKCT HY)KHO IOJIBEPTHYThH OOJIBIIEH, YeM MPOCTOe 3aydrBaHue, oopadoTke. UToOBI OCHO-
BaTeJbHO 00paboTaTh HH(OPMALINIO, BAXKHO MPOU3BECTH LENbIN P MBICIUTENbHBIX ONEPALINi:
IPOKOMMEHTHPOBATh HOBBIEC JaHHBIC; OLIEHUTHh UX 3HAUEHHE; IIOCTABUTH BOIIPOCHI; COMIOCTABHUTH
MOJTy4YEHHBIE CBEJICHUS C paHee U3BECTHBIMHU.

Jnst ynydmieHdss o0paboTku nHGOpMalUK OYE€Hb BaYKHO YCTAHABIMBATH OCMBICICHHBIC
CBSI3U, CTPYKTYpPUPOBATh HOBBIC CBeIeHUA. V3ydueHue HaydHOU, ydeOHOW W MHOW JUTEPaTyphl
TpeOyeT BeaeHus pabouunx 3anuceid. @opma 3amnuceil MoxkeT ObITh BeCbMa pa3HOOOPa3HOM: Mpo-
CTOM WJIM pa3BEpPHYTHIN IJIaH, TE3UCHI, [IUTATHI, KOHCIEKT.
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