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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

OcBoeHue CTyIeHTaMH MaTEeMaTH4YEeCKOTo allfapara, MO3BOJISIIOIIEr0 MOACIMPOBATh U aHAIU-3UPOBATh
peabHBIC TPOIECCHl B YCIOBHUSAX HAYYHOTO IKCIEPHUMEHTA W MPOU3BOJCTBEHHOMN MPAKTUKH; W3YUCHHE
3aKOHOB, 32aKOHOMEPHOCTEW MAaTEeMAaTHKU U OTBEYAIOIIMX UM METOJOB pacyera

3agauyu AMCHMILIMHBIL:

1. ®opMUpPOBATH Y CTYIEHTOB HaydHOE MHUPOBO33PEHHUE.

2. Pa3BuBaTh JlorMueckoe MbllUIeHHE, 00y4aTh UX PELICHUI0 MaTeMaTHUECKH
(hopMann30BaHHBIX 33734, NPUBUBATH UM HABBIKA CAMOCTOSITEILHON PaOOTHI.

3. ®opMHpOBaHNE HABBIKOB MOCTPOCHUS U NMPUMEHEHHs MOJENel, BOSHUKAIOIMINUX Ha MPAKTHUKE,

Y TIPOBEJICHUS PACUYETOB MO TAKHUM MOJEISIM
1.2. MecTo u poJb AucHunIuHbI B cTpykType OIIOII BO

JlMcIUIInHa OTHOCUTCS K 00s13aTenbHOM yacTu bioka 1 «Jlucuuminasl (MOILYIIH)».

JIUCIMIIIMHA OCHOBBIBA€TCSI HAa 3HAHUSAX M YMEHUAX, NPUOOPETEHHBIX B XOJE H3y4eHHs
NPEAIECTBYIOMUX  AUCHUIUIMH/TPOXOKICHNSI  MPAaKTHK ¥ B3aUMOCBS3aHA C  MapaJuIeNbHO
U3y4acMbIMH TUCLHUIUINHAMU:

Hem npeouecmayouux OUCYUNIUH

OcBoeHre TUCHUIUIMHBI HEOOX0AUMO KaK MPEAIIECTBYIONIEE I AUCIUIUINH W/WIA TPAKTUK:

KOMITOHEHTBI 3JIEKTPOHHOM TEXHUKH

O3HaKOMUTENbHAS TPAKTHKA

WnxeHepHasi 1 KOMIIbIOTepHast rpaduka

Hayuno-uccnenoBarenbckas pabota

BrimoHeHue 1 3amuTa BHITYCKHOM KBaJTM(UKAIIMOHHOW PaOOTHI

IToaroroBka K caye v crada rocyJapCTBEHHOIO DK3aMeHa

1.3. Ilepedyenb MJIaHMPYEeMBIX pe3yJIbTAaTOB 00y4eHHs IO AMCUHMILJIMHE, COOTHECEHHBIX €
IVIaHMpYyeMbIMH pesyabsTaTamu ocBoenust OIIOII BO
YHuBepcajabHble KOMIIETEHINHU
VYK-1 — CnocobeH ocyecTBIsATh NOUCK, KpUTHUECKUH aHaJIU3 U CUHTE3 UH(OpMAaIiK, TPUMEHSATh
CUCTEMHBIN MTOAXO0/ JUIsl PEILIEHUS TIOCTABICHHBIX 3a/1a4.
VK-1.2 — ®opmynupyeT U apryMEHTUPYET BBIBOJBI HA OCHOBE KPUTHMYECKOIO aHAIU3a U
CHHTE3a MOJY4EHHOM MH(pOpMAIMK, UCHOJIb3YET UX JJIs PELICHMs MOCTaBJICHHBIX 3aJla4 Ha
OCHOBE CHCTEMHOTO MOJXO0Ja.

O6menpogeccnoHaabHble KOMIIETCHIIHT
OIIK-1 — CnocoGeH ncnoiabp30BaTh MOJIOKEHHUS, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAaYK U
MaTEMAaTHKH ISl PEIICHNUS 3a/1a4 NHKCHEPHOH JIESITeIbHOCTH.

OIIK-1.2 — BpIsSBAsIET €CTECTBEHHO-HAYYHYIO CYIITHOCTh MPO0OJIeM, BOZHUKAIOMIMX B MPOIIECCE
pelIeHus 3a/lay MHXEHEPHOU AESITeIbHOCTH, MIPUBJIEKAET ISl UX YCTPAHEHUS
COOTBETCTBYIOIINN (PU3MKO-MATEeMATHYECKHI armapar.

OIIK-1.1 — TIpumensier ¢u3nveckue 3aKOHBI 1 MAaTEMaTHYECKUE METOJBI JJIsl PeIIeHUs 3a/1a4
TEOPETHYECKOIO M MPHUKIIATHOTO XapaKTEPA, YUUTHIBAET CBSI3U MEXAY Pa3IMYHBIMHU
€CTECTBEHHOHAYYHbIMU W MAaTEMaTUYECKUMHU MOHITHUSAMHU U METOJAMHU MPHU PELICHUU
MIPAKTUYECKUX 3a/1au.

3HaeT: OCHOBHBIE TOHITHUS U METOJbl MATEMATHUYECKUX PAaCUETOB.

YMeer: NpUMEHITh MAaTEMATUUECKUI anmnapaT, MO3BOJISIOINN MOJAEIUPOBATh U
aHAJM3UPOBATH PEAJIbHBIE MPOLIECCHl B YCIOBUSIX HAYYHOTO SKCIIEPUMEHTA.



Baajgeer: MerogaMu MOCTPOECHUS MAaTEMATUUYECKUX MOJEIEH.
2. CTPYKTYPA, OFBEM U COAEPKXAHUE JJUCIUIIJIMHBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa M TPYA0EMKOCTbh Y4eOHOH IMCIHUIIAHBI
OO01mas TpyI0eMKOCTh TUCIUILUIMHEI cocTaBisieT 684 akaaeM. vac. / 19 3ad.em.

B TOM YHCIIE: KOHTaKTHas padoTa: 76,5 yac.
caMOCTOsITeNIbHAsT padoTa: 607,5 ygac.

Bua(bl) Tekyuero KOHTpoOJist Cemectp (Kypc)

KOHTPOJIbHAsI paboTa 1,2,3

Bua(vl) npome:kyrounoii arrecranuu, |Cemectp (Kypc)
KYPCOBbI€ padoThl/IIPOEKTHI

9K3aMeH 1,2,3

Pacnpenenenne TpynoeMKOCTH MO NeproAaM 00ydeHUs:

Cemectp 1 2 3 | Hroro
Jlexuuu 0 0 0 0
Jleku ycTaHOBOYHBIC 4 2 0 6
Jlekmywm ¢ 6 6 6 18
ucnoas3oBanuem JJOT
[IpakTuyeckue 4 2 0 6
YCTAaHOBOYHBIC
[IpakTruueckue ¢ 10 14 6 30
ucnosibzoBanueM J1OT
KoHcynbranum 3 3 3 9
CamocrositenpHas pabora | 180 | 180 | 228 | 588
CamocrosTenpHas padora | 6,5 | 6,5 | 6,5 19,5
BO BpEMs CECCUU
Hroro 213,5|213,5(249,5| 676.,5

2.2. Conepxanne y4eOHOH TMCUMILIUHBI

Pazgen 1. JieMeHTBI JTHHEHHON anre0pbl U aHA-JINTHYECKON reoMeTpUH

Tema 1. 1. Onpeaenuresn. MaTpunpl. CHCTeMBbI JM-HEHHBIX aJre0pan4ecKux ypaBHeHHH
Onpenenurenun W UX CBOWCTBA. PelieHwe cUCTeM JMHEMHBIX alnreOpanyeckuxX YpaBHEHHUH 110
¢dopmynam Kpamepa. Jluneiinele omnepauuu Haj Matpuniamu. [IpomsBenenue wmatpun. OOpartHas
maTpuna. PemieHue cucreM —JMHEWHBIX ~ ypaBHEeHMl B MarpuuHod  ¢dopme.  JluHeiiHble
npeoOpas3oBa-Hus. Panr matpunsl. Merton laycca. Teopema Kponekepa-Kanemnu. OpHopoaHbIE
JIMHEWHBIE CH-CTEMBI.

Tema 1. 2. OcHOBBI BeKTOPHOI aJredpbl

Bekropel u nuHelHble omnepanuu Haj HUMHU. [Ipoekius BekTopa Ha ocbh. Pa3nokeHwe BekTOpa Ha
KOMIOHEeHThI. CKalsipHOEe MpPOU3BEICHHE BEKTOPOB, €0 CBOWCTBA, (PU3MYECKUH W TEOMETPUYECKHI
cMBbICT. BekTopHOE mpowm3BeeHHE BEKTOPOB, €r0 CBOMCTBA, (DM3WYECKUN U TE€OMETPHUYECKHH CMBICI.
CwmelniaHHOe TPOU3BEJCHUE TPEX BEKTOPOB, €ro CBOMCTBA M TeOMETpUUECKU cMbIci. JluHeliHbie
BEKTOpPHBbIE TPOCTPAHCTBA, JIMHEWHBIE OMEpaTopbl, KBaapatuyHble (opMbl. COOCTBEHHBIE YHUCIIA U
COOCTBEHHBIE BEKTOPHI MaTPHUIIbl JTUHEWHOTO NPeoOpa30BaHus.

Tema 1. 3. D1eMeHTHI AHAJIMTHYECKOI reOMeTPHUHU



OcHOBHBIE 3aJ]aud aHAJIUTHYeCKOW reomerpuu. [IpsiMas JIMHMSA HA IUIOCKOCTH: OOIee ypaB-HEHHUE
OpsIMOM, ypaBHEHUE NPSIMON C YIJIOBBIM KO3(PQPUIIMEHTOM, YpaBHEHUE NPSAMOM, MPO-XOAsIIEH uepe3
JIB€ TOYKHM, HOpMaibHOEe YypaBHeHHe. KpuBble 2-ro mnopsaka: >3JuMnc, rumepOona, mnapadoa.
[IpuBenenue oOmiero 2-ro mnopsaka KaHOHHWYecKoMy BuAy. [lonsipHble KOOpAMHATHI. YpaBHEHHE
IUIOCKOCTH B IPOCTpaHcTBE. B3anmMHoe pacnosokeHue 1iiockocred. Ilpsmas B mpocTpaHCTBe.
B3aumHoe pacnonoxenue npsmMou u miockoctu. IloBepxHocTu 2-ro nmopsaka.

Pazgen 2. BBegenne B MaTeMaTHYeCKHI aHAJIN3

Tema 2. 1. KommiekcHbie 4ncaIa

KommnekcHple wuwmcna W ACWCTBHS HajJg HUAMH. AureOpandeckasi, TPHUTOHOMETpUYECKas U
10-Ka3aTesbHas (OpMbl KOMIUIEKCHOTO YHCIIA.

Tema 2. 2. ®ynkuus. [Ipeaen n HenpepbIBHOCTH GyHKIMHU

Omnpenenenue QyHKIMU U criocoObl ee 3anaHus. OCHOBHbBIE AJIEMEHTapHble (YHKIMH, UX CBOMCTBA U
rpaduku. Ywucnossle mnocnenoBarenbHocTu. Ilpenen mnocnenosarensHOCcTU. [lpenen  QyHkImH.
beckoneuno maisibie U OeckoHeuHO Oousbine (GyHKIMUA. CBOWCTBA OECKOHEYHO MaibIX (YHKIHH.
[Ipenen cymwmbl, mpousBeneHus, 4dacTHOro. CpaBHEHHWE OCCKOHEYHO MasblX BeaW4HH. [lepBwiii u
BTOpO# 3aMeuarenbHble npenensl. HempepsiBHOCTh QyHKIMU. CBoiicTBa (YHKIMHA, HEe-MPEPHIBHBIX Ha
otpeske. Knaccudukanus Touek paspbiBa.

Pazgen 3. luddepennnanbHoe ucuncjieHne PyHK-IMU OJHOI NMepeMeHHOM

Tema 3. 1. IlpouszBoanas u nuddepenuan

[IpousBomHas, ee (¢u3MYeckoe W TEOMETPUYECKOE HCTOJIKOBaHHME. [Ipow3BomHast CyMMBl,
npousBeneHus, yactHoro. IlpomsBonnas cioxHoM ¢yHkuuu. IIpomsBoaHas oOpaTHOW QyHKUHKU.
HuddepenuupoBanue ¢GyHKIMNA, 3aJaHHBIX HESBHO M TapaMeTpHuecKd. [IpoW3BOIHBIC BBICHINX
nopsakoB. Juddepenuuan, ero reoMmerpuueckoe HcrosikoBaHue. llpunoxenue nuddepeHnmana k
IpUOIMKEHHBIM BBIYMCIICHUSIM.

Tema 3. 2. Ilpuinoxkenns 1up¢epeHHATbHOT0 HCYUC-TCHUS

Teopembr Pomns, Jlarpawxka, Kommu. IIpaBuio Jlonurams. Popmyna Teinopa. Ilpencrapiie-Hue
OKCIIOHEHTBhI, CHHyca M KocuHyca 1o (opmyne Teinopa. YcimoBue Bo3pacTaHusi U YObIBaHHUS
dbyHKIIMH. DKCTpeMyM (DYHKIIUU: OMpeeIeHre, He00X0IUMOe U JOoCTaTouHOe yciaoBus. Hanboub-mee
M HauMEHbINee 3HaueHWS (QYHKIUU HA OTPE3Ke. BBIMYyKIOCTh W BOTHYTOCTh Tpaduka (QYHKITHH.
Touku nepernba. AcumnTotel. O0mIast cxema uccienoBanusi GyHKIIMM U TTOCTpOeHUE Tpaduka.
Pazgen 4. UnTerpanbHoe McYHCJeHHEe (DYHKIMH OJHONM NepeMeHHOMH

Tema 4. 1. HeonpenesieHHbIH MHTETPAJ U METOAbI HHTETPUPOBAHUS

WnurerpanpHoe wucumncinenue QyHKIUM oaHON mnepemeHHoW. IlepBooOpasnas. HeonpeneneH-Hbli
UHTErpaJl, ero coiicra. Tabmuua mHTerpanoB. MHTerpupoBanue mo yactsM. 3aMeHa INepe-MEHHOM.
Paznoxenune panuoHanmpHBIX ApoOelt Ha mpocrtedmue. VHTerpupoBaHHWe palMOHAIBHBIX JIpOoOeH.
WHuTerpupoBaHre TPUTOHOMETPUUECKMX (YHKIMHA. VHTErpupoBaHHe HEKOTOPHIX HPPALMOHATIBHBIX
(byHKIUH.

Tema 4. 2. OnpenesieHHbIN HHTErpaja M ero BbIYUCJIC-HHE

OrnpeieNieHHBI  HMHTETPaJl, €ro CBOWCTBA, TEOMETPUUYECKUA | (U3HYecKuil cmbica. Dopmy-na
Helorona-Jleiibnuna. MaTerpupoBanue mo 4actsiMm. 3aMeHa MepeMEeHHOH.

Tema 4. 3. IlpuiioxeHusi onpeaeJeHHOr0 HHTerpaJja

Beruucnenne toiomaned IUIOCKUX  QUTYp, JJIMH Oyr, OOBEMOB TeN BpalleHUs, IUIOmaaeH
noBepxHocTel BpaiueHus. Pemenne ¢usnueckux 3amau.

Tema 4. 4. HecoOcTBeHHbIe MHTETPAJIbI

HecoOcTBeHHbIE MHTErpaibl IEPBOTO M BTOPOro poaa. Cxoaumocts. [Ipu3HaKu cXOquMO-CTH.

Paznea 5. IudpPepenuunanbioe ucuncienne GyHk-iuii HeCKOJIbKHX MepeMeHHbIX

Tema 5. 1. udpepenunanbHoe ucuncjieHne QPyHK-uuii HeCKOJIbKMX MepeMeHHbIX

Omnpenenenue ¢ynkuuu. Ilpenen. HempepsiBHOocTh. YacTHble mpowusBoaHble. [luddepeHun-poBanue
CIIOKHBIX (YHKIUH M QyHKUMH, 3a0aHHbIX HesaBHO. [lonHblil nuddepennuman. YactHble Tpou3BogHbIE
BeIcIIUX nopsiakoB. @opmyna Teitnopa s QyHkuuil 1Byx nepemeHHbIX. KacaTenb-Has MIOCKOCTh U
HOpMajib K TIOBEPXHOCTH. ODKCTpeMyM GYHKIUU JABYX IE€peMEHHBIX. VIHTerpanbl, 3aBUCSIINE OT
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napamerpa.
Pa3znen 6. UHTerpajibHoe McuncjieHue QyHKIUM HECKOJIbKHUX IepeMEeHHbIX

Tema 6. 1. KpaTHble HHTErpaJibl

JIBOifHON WHTerpayl, €ero CBOICTBa, BBIUMCICHHE, T€OMETPUUYECKOEe M (U3NYECKOE HCTOJIKO-BaHHUE.
3aMeHa TEepeMEHHBIX B JBOMHOM uHTerpane. leomerpudyeckue U MEXaHMYECKHE IPHIIOKE-HUS.
TpoitHoil wWHTerpan, €ro CBOWCTBA, BBIUYMCIEHHE, T€OMETpHUYECKOoe U (HU3MUECKOE HCTOJIKOBA-HUE.
3aMeHa NepeMEeHHbIX B TPOMHOM MHTErpaje. ['eoMerpuueckue U MEXaHWYECKHE MPUIIOKEHUS.

Tema 6. 2. KpuBosimHeiiHbIe HHTErpaJibl

KpuBonuueiinpie wuHTErpansl 1-ro  pona: ompeneicHHe, CBOMCTBA, BBIYHCICHUE, (DHU3UYIECKOE
ucronkoBanue. KpuBonuHelHble HHTErpanbl 2-ro poja: ONpEAEICHHE, CBONCTBA, BBIYMCIICHUE,
¢dbusmueckoe ucrtonkopanue. Popmyna I'puna. HezaBUCMMOCTh KPHUBOJWHEHHOTO HMHTETpajia OT IyTH
MHTETPUPOBAHMSIL.

Tema 6. 3. [loBepXHOCTHBIE MHTETPAJIbI

[loBepxHOCTHBIE HWHTETpasibl 1-r0  poja: oOmNpeAeseHHue, CBOMCTBA, BBIYUCICHHE, (UIUIECKOE
uctosikoBanue. [loBepXHOCTHbIE HHTErpaibl 2-r0 poJAa: ONPEIECICHHE, CBOMCTBA, BBIYUCICHUE,
(u-31UeCKOe MCTOIKOBAHUE.

Pa3nen 7. Teopusi moJis 1 BEeKTOPHBIH aHAJIN3

Tema 7. 1. CkajnsipHoe mnoJie

Omnpenenenue ckangpHoro noisid. ®Pusnueckue npumepbl. IloBepxHOCTM M JIMHUM  YPOBHSL.
[IpousBoaHas 1o HampasieHUto. [pagueHT.

Tema 7. 2. BekTopHoe noJie

Omnpenenenue BeKTOpHOTO mois. Pusznyeckue MpuUMepbl. BeKkTOpHBIE JUHUM U BEKTOPHBIE TPYOKH.
[Torennmansuoe mosne. Ilotok BekropHoro mons. duBeprenuus. CosneHoupanbHoe mojie. Dopmyna
Octporpanckoro-I'aycca B BekTtopHOU 3anucu. Hupkynsuusa. Potop. @opmyna Ctokca B BEKTOPHOM
3aIMMCH.

Pazgen 8. O0bikHOBeHHBbIe TH((epeHInATbHbIC YPDABHECHHSA

Tema 8. 1. IludpPpepenuuajibuble ypaBHeHUsI MEPBOTro MOPSiAKA

OcHoBHble TOHATHA U omnpexaeneHus. 3agada Komm. Teopema cyiiecTBOBaHUS U €IMH-CTBEHHOCTH
pemienus 3anaun Komm. OCHOBHBIE KJTacChl ypaBHEHUM, MHTETPUPYEMBIX B KBaipary-pax. lIpumepsr
NPUKIJIAJHBIX 3a7ad.

Tema 8. 2. lu¢pdepeHunanbHble YPABHEHUS] BBICHINX MOPSAKOB

OcHOBHbIE MOHATUS M ONpENENICHUS. YpaBHEHUS, JOIMYyCKAlOUMe MOHIKEHHE Mopska. Jlu-HeilHble
OJIHOPOJIHBIE M HEOJHOPOJHbIE Au(pdepeHIaNbHble YPaBHEHUS: CTPYKTypa OOILEro pe-IleHHs.
Meto Bapuanuy NpoU3BOJIbHBIX MOCTOSIHHBIX. JIMHEHHbIE OAHOPOJIHBIE U HEOJHOPOJHBIE YPABHEHUS
C TMOCTOSHHBIMH KO3 (UIMEHTaMH: MOCTPOEHHE OOLIero pelieHus. YpaBHEHUs C Ipa-BOM YacCTbhIO
CHELMAJILHOTO BHJA.

Pazgen 9. UncnoBble 1 pyHKIMOHATBHBIE PSIAbI

Tema 9. 1. YUucnoBble psaabl

UYucnoBsle psiibl: CXOJUMOCTb, HEOOXOJUMOE YCIOBUE CXOAUMOCTHU. [IpHM3HaKM CXOIUMOCTU PSIIOB C
MOJIOKUTENbHBIMA ~ WICHAMH. 3HAKONEPEMEHHbIE psAbl. 3HaKouepenywoommecs psaasl. Teo-pema
JleiitOHuna.

Tema 9. 2. ®ynkuuonajbHbie psiabl. CTeneHHbIe PAAbI

[lonstne o ¢ynkunoHanbHbIX psanax. OOmacth cxomumoctu. PaBHOMepHas cxomumocTh. Teopema
Beliepmitpacca. CBoiicTBa paBHOMEPHO CXOJAIIMXCA PAIOB: HENPEPBIBHOCTH CYMMBI  ps-7a,
noujieHHoe AU epeHupoBaHie U UHTETPUPOBAHHUE.

Crenennsle psnbl. Teopema AGensa. MutepBan u paauyc cxoaumoctu. CBOMCTBA CTENEHHBIX DPSJIOB:
HENpPEepPBIBHOCTh CyMMBI, Au(depeHnupoBanne, uHTerpupoBanue. Psner Teitnmopa. Ilpunoxenue
CTETICHHBIX PsJIOB: BHIYMCIEHUE (PYHKLUH, HHTETPaAJIOB, pelieHne TudQepeHnnanbHbIX ypaBHEHUH.
Pasznea 10. F'apmonnyeckunii anaamn3

Tema 10. 1. Paas1 Oypbe

DOneMeHThl (YHKIIMOHATBHOTO aHanu3a. OpTOrOHANbHBIE U OPTOHOPMHPOBAHHBIE CUCTEMBI (DYHKIIUM.
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Paznoxenue o¢ynkumii B psang Pypee. Paznoxenue B pan Dypbe Hemepuoandeckux (QyHKIHH,
3a/laHHBIX Ha OTpEe3Ke; pa3jiokeHue (YHKUUH B P TOJBKO MO KOCHMHYCAaM W TOJIBKO 1O CHHYCAM.
Annpokcumanuss  (QYHKIMM  TPUTOHOMETPUYECKUMH  MHOTOWIEHAaMH. MUHUMalbHOE CBOMCTBO
yacTUYHBIX cyMM psiioB @ypbe. HepaBenctBo beccens. PaBencrso IlapceBans. Kom-mekcHast ¢popma
psana Oypse.

Tema 10. 2. UaTerpan dypbe

Wnterpan ®dypre. Kommnekcnas ¢opma unrerpana @ypne. Ilpsimoe u obpaTHOe npeoOpa3zo-BaHuE
®ypre. Crnektp cur"ana. CBoHcTBa CHEKTPOB.

Pazgen 11. DneMeHTsl Teopuu (PYHKIMI KOMILIEKC-HOM NepeMeHHO

Tema 11. 1. InddepenunpoBanue GyHKIUI KOM-IJIEKCHOH NepeMeHHOH

OyHKIMK KOMIUIeKCHOM nepeMeHHoW. [Ipenen. duddepeHunpyeMocTh M aHaJIUTHYHOCTbB. Y CIOBHS
Komm-Pumana. 'apMmonuueckue u aHanuTuyeckue (yHKIUH. [eoMeTpudeckuil CMBICI MOAYIAS U
aprymMeHTa MpOu3BOJHOM.

Tema 11. 2. UaTerpupoBanne GyHKIMH KOMILICKCHOI NepeMeHHOM

HNuTerpupoBanne mo KomruiekcHoW mnepemeHHol. Teopema Komu. Muterpanshas dopmyna Kormm.
@opMyInbl Uil TPOU3BOIHBIX.

Tema 11. 3. Psaabl GQyHKIHMH KOMIICKCHOH NepeMeHHOH

Panwr Teitnopa u Jlopana. M3omupoBaHHble 0coOble TOYKH, HUX Kiaccupukanusg. Beruer QyHKImu.
OcHoBHas TeopeMa O BblY€Tax. BpluncieHre UHTErpaioB ¢ MOMOIIBIO BBIUETOB.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI

Ne |HammenoBanue paszzena, —
. = ) ) =
/| (OTIeNbHOM TEMBI) o & = ol o
M| Q = © | 3
| & | g |8z|5
= | 28] o o188l E s
= == = o} 5=l 8 = e
= |E5| 2| £ |25|E5| &
s |28 & s |22|4dx= =
= |28l 8| B |E8|E28| =
s} < = < A
= o, E a5 3
S o) = = o é
5| & g 5
S = =
1 JIeMeHThI JIHHEHHOH anreopbl 4 4 0 4 4 0 8
aHa-JIMTHYeCKOIl reoMeTpuu
Omnpenenurenu. Matpunpl. CUCTEMBI
1.1 | nu-HeWHBIX anredpandecKux 4 0 0 4 0 0 0+
YpaBHEHUI
1.2 | OcHOBBI BEKTOPHOM aiaredpsl 0 2 0 0 2 0 4
13 DeMEeHThl AaHATMTUYECKOMN 0 ) 0 0 ) 0 4
reoMeTpUn
) Beenenune B MaTeMaTH4ecKHil 0 0 0 0 6 0 6
aHaJIN3
2.1 |KommekcHble uncna 0 0 0 0 2 0 2
29 Oyukuus. [Ipenen u HenpepbIBHOCTH 0 0 0 0 4 0 4
byHKIMH
3 I[m])(bepenuuanf)noe HCHCIIEHHE 0 0 0 0 0 0 0
(pyHK-IIMH OJHOM NepeMeHHOM
3.1 |IIpousBonHas u quddepeHunan 0 0 0 0 0 0 0+
39 [Tpunoxenus nugpdepeHanTbHOro 0 0 0 0 0 0 0 *
WCYUC-JICHUS
4 HNuTerpanbHoe HCIHCIeHHe ) 4 0 ) 6 0 10
(pyHKIIMH O/1HOI MepeMeHHOM
41 Heonpenenennslit vHTErpan u 0 ) 0 0 0 0 )
METO/Ibl UHTETPUPOBAHUS
49 OnpeneneHHplil HHTErPal U €ro ) 0 0 ) 0 0 0 *
BbIUHCIIE-HUE
43 [Ipunoxenus onpeaeIeHHoro 0 ) 0 0 4 0 6
UHTErpaja
4.4 | HecoOcTBEHHBIC MHTETPAITBI 0 0 0 0 2 0 2
JuddepenuuaibHOe HCHUCTCHHE
5 | pyHk-1Hii HECKOJIbKHX 0 2 0 0 4 0 6
nepeMeHHbIX
51 I[I/I(b(i)epﬁiHHI/IaHLHOG HCYHCIICHUE 0 5 0 0 4 0 6
(bYHK-1T1I1 HECKOJIBKHX TIEPEMEHHBIX
HNHuTerpajbHoe HCHHCICHHE
6 |dyHKuMH HeCKOIBKHX 0 0 0 0 2 0 2
NepeMeHHbIX
6.1 | KpatHble unTerpansl 0 0 0 0 2 0 2




6.2 | KpuBoauHelHbIE UHTETPaIbI 0 0 0 0 0 0 0*
6.3 | [loBepXHOCTHBIE HHTETPAJIBI 0 0 0 0 0 0 0*
7 |Teopus moJisi U BEKTOPHbII aHAJIN3 0 0 0 0 0 0 0
7.1 | CkanspHOe moJie 0 0 0 0 0 0 0*
7.2 | BektopHoe mose 0 0 0 0 0 0 0*
8 OObIKHOBEHHBIE 0 ) 0 0 ) 0 4

audpdepeHunaNbHbIe YyPABHEHHUSA

31 JuddepennnanbHbie ypaBHEHHS 0 0 0 0 0 0 0 *
MIEPBOTO MOPAJIKA

39 JuddepennnanbHbie ypaBHEHHS 0 ) 0 0 ) 0 4
BBICILIUX MOPSIIKOB

9 YucaoBble 1 PYHKIUOHATbHbIE 0 4 0 0 4 0 8

PAAbI

9.1 |YucnoBsle psbl 0 2 0 0 2 0 4

9.9 @yHKIMOHATIbHBIE Psi/ibl. CTETIEHHBIE 0 ) 0 0 ) 0 4
pAIBI

10 |'apMoHuYecKkuii aHAIU3 0 2 0 0 2 0 4

10.1 | Panbr @ypre 0 0 0 0 2 0 2

10.2 | Uuterpan dypobe 0 2 0 0 0 0 2

1 JeMeHThI Teopuu q)ymcunun 0 0 0 0 0 0 0
KOMILIeKC-HOI NepeMeHHOMH

1.1 JIH(l)(pr?HHHpOBaHI/ICV(l)YHKHI/H/I KOM- 0 0 0 0 0 0 0 *
IJIEKCHOM TIEpEMEHHON

1.2 |AHTerPUPOBAKNKE yHIKIIN o | o | o] o | o] o] ox
KOMILJIEKCHOM NIEPEMEHHOU

113 Psinel (1)yHKI§I/II/I KOMILJIEKCHOM 0 0 0 0 0 0 0 *
NIEPEMEHHOU
BCET'O 6 18 0 6 30 0 60

* — TeMa Ui U3YYEHHsI B paMKaxX CaMOCTOSITENIbHOM paboThI CTy/lEHTa

4. JABOPATOPHBIE 3AHATUA

Ha6opaTopHLIe 3aHATHS MO AUCIUILUIMHE «BEICIIas MaTeMaTHKa» B COOTBETCTBUU C y‘Ie6HBIM

MJITAHOM HE MPETyCMOTPEHBI.

5. IPAKTHYECKHUE 3AHATUA (CEMUHAPDI)

No . TpynoemMkocTb
TemaTrka MPaKTUYECKUX 3aHATUNA (CEMHUHAPOB)
/11 (gac.)
1 Onpenenurenu. Matpuiipl. CHCTEMBI TUHEHHBIX aIreOpandecKux 6
ypaBHE-HUU.
2 | OCHOBBI BEKTOPHO# anreOpsl. 6
3 DONEeMEHThl aHAIUTUYECKON TeOMETPUH 6
4 KommnekcHble uncia 4,5




5 Oyukuus. [Ipenen u HempepbIBHOCTh (PYHKIIUU 4,5
6 [MpowsBonnas u muddepenmmarn. 4,5
7 [Tpunoxenus nuddepeHnnanTbHOr0 UCYUCTICHHS. 4,5
8 Heonpenenenubiii UHTErpajg U METOJbI HUHTETPUPOBAHUSA. 4,5
9 OnpeneneHHbld UHTETPal U €r0 BBIYKMCIICHHE. 4,5
10 |IIpunoxeHus onpeneneHHoro HHTerpaia. 4,5
11 |HecoOcTBeHHBIE MHTETPAbI. 3
12 | duddepennmansHoe ucuucieHne QyHKIUN HECKOIBKUX MEPEMEHHBIX. 4,5
13 | KpatHble nuHTErpasbl. 6
14 | KpuBonuHelHblE UHTErpabI. 3
15 |IloBepXHOCTHBIE MHTETPAJIBI. 1,5
16 | CkanspHoe mnoiie 1,5
17 | BekropHoe none 1,5
18 | uddepenunanbable ypaBHEHUS TEPBOTO MOPSAKA. 6
19 | duddepennmanbable ypaBHEHHUs BBICIIUX MOPSAKOB. 6
20 |[YwucnoBble psbL. 4,5
21 | ®ynkunoHanbHblE psiibl. CTENEHHBIE PAIBI. 4,5
22 | Pager @ypoe. 3
23 |HHrerpan @ypse. 3
24 | AuddepennupoBanue GyHKIMH KOMIUIEKCHOW MEpeMEHHOM 3
25 |HurerpupoBanue (QpyHKIIMH KOMIUIEKCHOW MEPEMEHHON 3
26 | Pagel pyHKIMIT KOMITJIEKCHON MEpEeMEHHOM 3
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6. OHEHOYHBIE CPEACTBA JJIsA TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXXYTOYHOM ATTECTAIIUU

OneHuBaHue peE3yAbTaTOB OOYYEHHs] IO JUCLUIUIMHE OCYIIECTBIISIETCS B XOJAE TEKYIIEro
KOHTPOJISI U TPOMEXYTOUHON aTTeCTAllMU C UCIOJIb30BAHUEM OaJIIIbHO-PEUTUHIOBOM CHCTEMBI.

OrneHouHble CpeACTBAa B MOJHOM oObeMme mpeactaBieHbl B (DoHIE OLIEHOYHBIX CPEACTB IO
nucuuIinHe «Bpiciias MmaTemaTukay.

[Ipenycmotpensl creayromue (GOopMbl U HPOLEIYphl TEKYIIEro KOHTPOJS U MPOMEKYTOUHOMN
aTTecTaluu:

Buja(bl) Tekynero KOHTpoJst CemecTtp (Kypc)
KOHTpOJIbHas paboTa (IPaKTHUKYM) 1

KOHTpOJIbHAs paboTa (PaKTUKYM) 2

KOHTpOJIbHAs paboTa (PaKTUKYM) 3

BBITIOJTHEHHE KOHTPOJIBHOM PabOThI 1,2,3
(mpakTUKyM)

BBIIIOJIHEHHE TECTa 1,2

BBITIOJTHEHHE TECTA 3

MIPAKTUKYM (BBITIOJTHCHHE 1,2,3
IPAKTHYECKOTO 3a/1aHNs)

IIPUCYTCTBUE HA 3aHATUH 1,2,3

Bua(s1) npomeskyrounoii arrecranmu, | Cemectp (Kypc)
KypcOBbIe padoThl/IPOeKThI

9K3aMeH 1,2,3

6.1. OneHoYHbBIE CPeACTBA ISl BXOJHOI0 KOHTPOJIS (MPH HAJIMYNH)
BxoaHOU KOHTPOJIb OTCYTCTBYET.

6.2. OueHo4Hble cpeACcTBa /ISl TEKYLIero KOHTPOJISA YCIIeBaeMOCTH

[IpumepHbie 3a1anus 71 KOHPOJIBHBIX PaboT:

1 cemectp:

KonTponsHas padora (I[Ipenensl U mpou3BOIHBIC) BKIIOYAET B ce0sl CIEAYIONINE MPUMEPHI:

1. HaxosxaeHue npou3BOAHBIX CIOXKHBIX (DYHKIUH, mpousBeneHus (QyHKIUI, 4acTHOTO (YHKLIHUH.

2. HaxoxneHwe  NpOM3BOAHBIX  (QYHKIMM €  MOMOIIbIO  MpuemMa  JorapuMuyecKoro
muddepeHnpoBaHUSL

. Haxoxnenne npousBoHON HesIBHOW (QyHKINUU

. Haxoxxnenne npou3BogHON (yHKIMH, 3aaHHOM MapaMeTpHYecKH

. Beruncnuts npubnuxkeHHo 3HadeHHUs QyHKIMU ¢ oMoIublo quddepeHnnana

. HaxoxneHne npon3BoaHON, UCIIONB3Ysd €€ ONpECIICHUE

. Haxoxxnenue nipenenoB oT IpoOHO-parmoHaIbHON (QyHKIINH,

. HaxoxneHne npenenos ¢ UCIonb30BaHUEM | U 2 3aMeuaTeNbHbBIX MPENEIOB

. Haxoxnenne npenenoB ¢ MOMOIIBIO Pa3JI0KEHUS.

O 0 1O\ DN K~ W

2 cemecTp:

KonrponpHas pabora (mo teme Heompenenennslii u OnpeneneHHbI HMHTErpajibl) BKIIOYAET B ceOs
CJIEIIYOLINE TPUMEDPBI:

Haiitn HeonpeneneHHbI UHTETPAJI C IIOMOLIBIO 3aMEHbI IEPEMEHHOM.

Haiitn HeonpeaeneHHbld MHTETPAJI 110 YACTIM

Haiitu HeonpeneneHHbI HHTETpal OT palMOHAIBHONW IpooH

Haiitu HeonpeneneHHblii UHTErpal OT UPPALMOHATIBHOW (PYHKIIUU

Haiitu HeonpeneneHHbId HHTETpal OT TPUTOHOMETPUYECKON (YHKIMU

Haiitn onpeneneHHbI HHTETpall

SR e
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7. HccnenoBaTh Ha CXOJUMOCTh HECOOCTBEHHBIN MHTErpa
8. Haiitn niomans Gurypsl, orpaHU4e€HHON 3a1aHHBIMU KPUBBIMH.

3 cemectp:
KonTponpHas pabora (1o Teme Psjpl) BkirouaeT B ces clenyromue mpuMepsbl:
1. Haiitn cymmy naHHOTO pna.

2. HccnenoBath Ha CXOAMMOCThH 3HAKOMOJIOKUTEIbHBIE PAbI (3 psaaa)

3. UccnenoBath Ha YCIOBHYIO HJIM aOCONIOTHYIO CXOJMMOCTH JAHHBIM 3HAKOUEPEIYIOUTUHCS
pan.

4. Haiiti 06macth cX0AMMOCTH 3aIaHHOTO CTEMEHHOTO psiaa

5. Pa3noxuTh B CTENIEHHOW psAJ NaHHYIO (PYHKIUIO M HAWTH €ro MHTEpBall CXOAMMOCTH.

6. C moMouIpio pa3iuoKeHus B psAIl HAWTH TIpened.

7. C noMmoIbO pa3lIokKEHUS B PAI BBIUUCIUTH ONPEICICHHbIM HHTErpajl C TOYHOCTBIO 10
0,001.

Bomnpoce! k Tectam:
1 cemectp

1.Ilpu nepecraHoOBKe JIByX CTPOK ONPEIEIUTEID ...
MEHSIET 3HaK Ha MPOTHUBOIIOIOXKHBIN?

HE MEHSIETCS

oOparraercss B HOJb

2.Ilpu Hanmu4uM ABYX OJIMHAKOBBIX CTPOK ONPEAETUTEND ... 7
paBeH HYIIO

MEHSIET 3HaK Ha MPOTHUBOIOJIOKHBIN

HE U3MEHUTCSA

3.MI3MeHuTCs N 3HAUEHUE ONPEHENUTENs, €CAM K 3JIEMEHTaM OJIHOM M3 €ero CTpOK NpuOaBUTh
JIEMEHTHI JIPYrod CTPOKH, YMHOKEHHBbIE Ha OJHO U TO K€ YUCIO?

HET

hitc}

4.BepHO 1M UYTO, ONPEHCIUTENIb TPETHEro TMOPsAKAa BCETAa NPHHUMAET TOJIBKO ITOJOXKHTEIbHbIE
3HAYCHU?

HEBEPHO

BEPHO

5. BepHO 11, 9TO MUHOD 3TO aOCOJIOTHASI BEIWYMHA aNreO0pandeckoro JAOMOTHEHHUs?
HEBEPHO
BEPHO

6.MoKeT Ji OTpeeITUTENlb COIePKATh TPH CTPOKU U JIBa CTOJIONA?
HET
na

7.BepHO 1M, YTO BBIYUCIICHHE OMPEIACIUTENsI YETBEPTOTrO IMOPSAKAa CBOJUTCS K BBIUUCICHUIO
ONpEACIIUTENICH TPEThEro mnopsaka?

HEBEPHO

BEPHO
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8.Bcerna nm MOXHO YMHOXKaThb MaTpPHIIbI IIPOM3BOJIBHON pa3MEpHOCTH?
HET
na

9.BepHo 11, YTO €TMHUYHON MaTpHIlel Ha3bIBAIOT MATPHILY, COCTOSIIYI0 U3 OJHUX €IUHHI?
HEBEPHO
BEPHO

10.BepHo 5, YTO TPH BBIYHUCICHUHM OOpPAaTHON MaTpuUllbl HEOOXOIWMO BBIYHUCIUTH OMPEICIUTENb
MCXOJIHOM MaTpHIIbI?

HEBEPHO

BEPHO

11. BepHo nu, 4TO pe3ynbTaTOM YMHOXKEHHUS JaHHOW MaTPHUIbI Ha COOTBETCBYIOUIYIO € 0OpaTHYIO
SIBIICTCSl €IMHUYHAs MaTpuia’?

HEBEPHO

BEPHO

12.BepHo 511, 4TO MaTpuUIlla pa3MEpPHOCTH JIBa Ha JBa UMEET paHr /Ba?
HEBEPHO
BEPHO

13.BepHO s, cucTeMa JIMHEHHBIX aJreOpanvecKuX YpPaBHEHUH pPa3MEPHOCTH JBa HAa TPH MOIXKET
UMETh €UHCTBEHHOE pelieHue?

HEBEPHO

BEPHO

14.BepHO 1M, 4YTO paHIOM MaTpPHUIIbl Ha3bIBAIOT KOJIMYECTBO HEHYJIEBBIX MUHOPOB?
HEBEPHO
BEPHO

15.BepHO 11, 9YTO KOOPAMHATHI BEKTOPA - 3TO KOOPAMHATHI KOHIIA BEKTOpa?
HEBEPHO
BEPHO

16.Bpruncnuts MHY BekTopa ¢ koopauHatamu (0;4;3)?
Hanumure otBer

17. Ilycte nmanbl aBa Bekropa a=(-1;3;2), b=(3;-4;1). Torna ux ckajasipHOE MPOU3BEICHHUE PABHO...
Hanumwure otBer

18. CkansipHO€ IPOU3BENEHUE BEKTOPOB - 3TO ...7
YHCIIO

BEKTOP

HOJIOKUTEIBHOE YHCIIO

OTPULIATENBHOE YUCIIO

19. BexropHoe npou3BeeHUE BEKTOPOB - ...7
YHCIIO

BEKTOP

HOJIOKUTENBHOE YHCIIO

HYJIEBOM BEKTOP
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20.CMmermanHO€ MPOU3BEICHUE BEKTOPOB - ATO YUCIIO WJIU BEKTOP?
YHCIIO

BEKTOP

MOJIOKUTENHHOE YUCIIO

OTPHIIATEIBHOE YHCIIO

21.BepHO nu, 4TO JABa BEKTOpa MEPNEHIUKYISIPHBI TOrZA@ U TOJBKO TOTJA, KOTAA MX CMEIIaHHOE
IIPOU3BEJICHUE PABHO HYIIIO?

HEBEPHO

BEPHO

22.BepHO 1M, YTO /Ba HEHYNIEBBIX BEKTOpa MEPHEHIMKYISIPHBI TOTAA W TOJBKO TOTAA, KOT/AA HX
CKaJISIPHOE TIPOU3BEJCHIE PABHO HYIIIO?

HEBEPHO

BEPHO

23. Ilycte nmanbl nBa BekTopa a=(-1;3;2), b=(3;-4;1). Torna BekTop a+b MMeeT KOOPAUTHATHI
(2;-1;3)

(4:-7:-1)

(-3:-12;2)

24.BepHO 4, YTO €CIM TPU BEKTOpa KOMIUIAHAPHBI, TO KOTJa UX BEKTOPHOE MPOU3BEJCHHE PaBHO
HYJI0?

BEPHOHEBEPHO

BEPHO

25.Ilycte manbl qBa Bektopa a=(-1;3;2), b=(3;-4;1). Toraa BekTop b-a MMeeT KOOPIUTHATHI
(25-1;3)

(4:-7:-1)

(-3:-12;2)

26.Ilycts Touka A mumeer koopauHarthl (1,5,9), a Touka B xoopaunats! B(5,3,4).
Torna koopauHaThl BekTopa AB ...

(4;-2:-5)

(6;8;13)

(5;15;36)

2 cemectp:

1.ITycts BekTOp a mmeeT koopauHatsl a(1,2,6), a Bextop b(5,6,8).
Haiinure ckansipHoe Mpou3BeeHUE BEKTOPOB.
Hanumure oTser

2. Ilycte BekTOp a mMeer koopauHatel a(1,5,2), Bekrop b(1,4,3), a BexTop c(2,8,6).
Haiinure cmermanHoe MpOU3BEICHHE BEKTOPOB.
Hanummure orBeT

3.Ilycts BekTOp a umeeT koopauHatsl a(0,6,8).
Haiigute nnuny Bektopa a.
Hamumure oTBeT
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4.KaKI/IMI/I JABYMA BCIIMUNHaAMHU OHpeI[eJ'IerTCfI IIOJIOKCHUEC TOYKH B HOJ'I?[pHOﬁ CHUCTEME KOOp)II/IHaT?
a0cruccou

OpANHATOM

pPacCTOSIHUEM TOYKH J0 Hayajia KOOPIUHAT

yIJI0M, 00pa30BaHHBIM PaIUyC BEKTOPOM TOYKH J0 Hayayia KOOPIUHAT

KOCHHYCOM yrjia, 00pa30BaHHBIM PaJMyC BEKTOPOM TOYKH JIO Hayajia KOOPAMHAT

CHHYCOM, O0Opa30BaHHBIM PaIUYyC BEKTOPOM TOYKH 0 Hadaja KOOPIUHAT

5.YpaBHeHue BuJa ... Ha3bIBaeTCsl OOLIMM ypaBHEHMEM IPSIMON Ha MIJIOCKOCTHU?
Ax+By+C=0

Y=KX+B

x/aty/b=1

6. BepHo 11, 4TO npsAMas Buja y=6 mapasuienbHa ocu OX?
HEBEPHO
BEPHO

7.BepHo nu, yTo mpsiMasi BuAa x=6 napamiensHa ocu OY?
HEBEPHO
BEPHO

8.YpaBHeHUe BUJA ... HA3BIBACTCS YPaBHEHUEM MPSAMOU C YrIoBBIM KOIPHUIIEHTOM?
Ax+By+C=0

Y=KXtB

x/aty/b=1

9.BepHo 5, yTO mpsiMasi y=2X MPOXOJUT Yepe3 Hauajao KOOpAUHAT?
HEBEPHO
BEPHO

10.01pe3ok KakoW AIMHBI OTceKaeT mpsmas y/2+x/3=1 na ocu OX?
3

5
2
1

11. Bepno su, uro Bektop n(1,2) sBIseTCS BEKTOPOM HOpMaJIU K IpsAMoi X+2y-4=07?
HEBEPHO
BEPHO

12.0npenenure yrosn HakjiaoHa npsmon y=x+5 k ocu OX.
30
45
60
90

13.0npenennre B3aMMHOE PACIOJIOKEHUE ABYX MPSAMBIX Ha IJIOCKOCTU 2X+4y-1=0 n 4x-2y+7=0.
HEPIICHANKYIIS PHBI

napaJijICJIbHbI

HepeceKaroTcs



14. Onpenenute KOOPAMHATHI BEKTOPAa HOPMAJU K IUIOCKOCTH 6X+4y+9z-1=0.
(6,4,9)
(9,6,4)
(4,6,9)

15.0npenenure B3aMHOE pACIOJIOKEHHE JBYX IUIOCKOCTEH B mpocTpaHcTtBe 2x1+9y-4z=0 wu
6x+27y-127+7=0.

MEPIIEHUKYIAPHBI

napa’suiesIbHbI

IIEPECEKAIOTCS

16.CocTaBpTe ypaBHEHHE IIJIOCKOCTH, IPOXOASAIICH uepe3 Touky M(2,3,5) nepneHIuKyIspHO BEKTOPY
n(4,3,2).

4x+3y+22-27=0

4x+3y+2z-1=0

4x+3y+2z-10=0

4x+3y+2z-2=0

17.CocTaBbTe ypaBHEHHE ILIOCKOCTH,IPOXOsIIeld yepe3 Touky M(2,3,-1) mapauienbHO IMIOCKOCTH
5x-3y+2z-10=0.

5x-3y+2z+1=0

5x-3y+2z+10=0

5x-3y+2z+12=0

5x-3y+2z+13=0

18.CocTaBuTh ypaBHEHHE IUIOCKOCTH, Mpoxoadueiiuepe3 ocb OZ u Touky M(2,1,5).
x-2y=0

2x-y=0

x-2y-1=0

x-2y-2=0

19.CocraBuTh ypaBHEHHE IUIOCKOCTH, Mpoxoismen yepe3 Touku M(3,1,2) u M(6,0,1) u napamiensHo
ocu OZ.

x+3y-6=0

x+3y-1=0

x+3y-3=0

x+3y-4=0

20.CocTaBuTh ypaBHEHHE IIIOCKOCTH, Tpoxojsmeid uepe3 Ttoukun A(2,-1,4) u B(3,2,-1)
NEPIIEHANKYIIPHO IMIOCKOCTH X+y+2z-3=0.

11x-7y-22-21=0

x-7y-2z-21=0

11x-y-2z-21=0

11x-7y-z-21=0

21.Yemy paBeH KBaJapaT MHUMOM €IUHMIIbI?
1
-1
0

22. HalimuTe cymMMy IBYX KOMIUIEKCHBIX 4ucen 3-4i u 6+5i.
9+i
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10+41
1+9i1

23. Haiinure pa3HOCTh ABYX KOMILIEKCHBIX uHcen 1-61 m 8+3i.
-7-91
-6-71
12-1

24. Haiinute mpou3BeleHUE IBYX KOMIUIEKCHBIX uucen 3-21 u -1+4i.
5+14i
14+5i
10=71

25. Haiigute OTHOIIEHNWE IBYX KOMIUIEKCHBIX ymcen -1+4i m 3-2i.
-11/13+10/13i

13/11+13/101

13/11-13/101

-13/11+13/101

26. Haiigute MOAyah KOMIUIEKCHOTO Yncia 3+4i.
5

7

0,75

2

27. Haiigure apryMeHT KOMILJIEKCHOTO yucia 1+i.(B rpamycax)
45
60
30

3 cemecTp:

1. OGnactpio onpeneiaeHUs QYHKIIMU y=arcsin(x) sIBISETCS MPOMEKYTOK
[-1,1]
(_131)
('190)
[0, 1]

2. OGnacThio 3HaYeHHH GyHKIUU y=cos(3x-1) sBisercs
[-1,1]

(-1,1/3)

('193)

[0, 3]

3.06nactero onpeaenenus GyHkuuu y=In(2x-3) sBusercs
x>1,5

x<1,5

x>0

x>3

4 Haiitu nipenen nocneaoBaTenbHocTH Xn=(3n-2)/(6n+10)
0,5



2
0
3

5. Haiitu npenen ¢pynkiuu f(x)=(x"2-5x+6)/(x"2-4) npu X, crpemsiemycs K 2
Hanummre oTser

6. Haiitn nHanmenpmee 3Hauenne ¢yaknun f(x)= x"3-27 Ha oTtpeske [0;4]
Hanumure otser

7.Haiigute nan6omnsiiee 3Hadenne pynkuuu f(x)= x*3-3x+4 Ha otpeske [-2;0]
Hanumwure otBer

8. s ¢pynxmm f(x)=(sin(13x))/x Touka x0=0 sBISAETCS TOUKOH ...
pas3pbiBa BTOPOTO poja

YCTPaHUMOTO pa3pbIBa

HEYCTPaHUMOT'0 pa3pbiBa

9.Yemy paBen npenen pynkuun f(x)=(sin(2x))/x mpu x, crpemsmemycs k 0?7
Hanumwure otBer

10. ®ynkuusa f(x)=x"2-x ABiaseTcsi OECKOHEUHO MaNON (YHKIMEH MpPH X, CTPEMALIEMCS K ...
0
1
-1
2

11. Haiinure npousBoanyto ¢pyHkuuu y = 4x-800
Hanumure otBer

12. Haiimute npousBoanyro pyakiuu f(x)=5x"2-3x+1 B Touke x0=1.
Hanumure oteer

13.Yemy paBHa npousBoaHas 0?
1

0

C (C - xoHcTraHTa)

X

14 Kakas u3 ¢opmyn 3amaer (u-v)'?
u'-v'

u-v-uv'

u'-v+tu-v'

u-v'-u-v

15. Bepno s, uro (u/v)'=u'-v-u-v'
HEBEPHO
BEPHO

16.Berancnute 3HaUYeHUE MPOU3BOAHON QYHKIMHU y=sin(S5x+1).
Scos(5x+1)
5sin(5x+1)
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sin(5x+1)
cos(5x+1)

17.Beruncnute 3HaueHUE TPOU3BOAHON QYHKIIMU y=cOS(9x+4).
-9sin(9x+4)

sin(9x+4)

-sin(9x+1)

-cos(9x+4)

18.Bepuo nm, uto eciu f'(x0)=0, To X0 - Touka 3xcTpemMyma?

HEBEPHO
BEPHO

19.BepHo 111, uTO ecnu (YHKIUS BO3PACTAET HA HEKOTOPOM IPOMEXKYTKE, TO €€ MPOU3BOIHAS
HEeOoTpULIaTeIbHA

HIOJIOKUTEIbHA

OTpHLIaTeNIbHA

20.Haiinute uHTEepBajIbl BO3pacTaHus U yObiBaHUS pyHKumMH y=1/(x+2).

yObIBaeT
yObIBaeT
yObIBaeT

Ha NPOMEXYTKax X<-2 U X>-2.
Ha nmpoMexyTkax X<l u x>2, Bo3pacTtaer Ha uHTEepBaje 1<x<2
Ha npomexyTkax x<-1 m x>4, Bo3pacraer Ha uHTepBajie -1<x<4

21.Haiimute uHTEpBaNIbl BO3pacTaHus W yObiBaHus (pyHKUIUU y=1+2/X.

yOBIBaEeT
yOBIBaeT
yOBIBaEeT

Ha npoMexyTkax x<0 u x>0
Ha npomexyrkax x<0 u x>4
Ha npoMexyTkax x<l u x>4

22 .Mmeetr nu TOUKH dKCTpeMyMa (pyHKIUS y=7-5x?

HET
Ja

6.3. Oneno4nbie cpeAcTBA JJIsl IPOMEKYTOYHOM aTTeCTALNHU
HepequL BOITPOCOB JIA MOATOTOBKHU K 3K3aMCHY

(nmuueitHas anrebpa)l cemectp

VXN R WD —

Onpenenurens 2-ro nopsaka.
Onpenenutens 3-ro nopsaaka. [IpaBuiio TpeyroabHHUKOB.
AnreGpanyeckoe JOMOJHEHHUE.
®opmynel Kpamepa.
IIpocreiimne nencTBUS HAal MaTPULAMU.
IIpousBenenne Matpuu.
Pemienne cucteMbl TMHEHHBIX YpaBHEHUH C MOMOILBIO OOPAaTHOW MaTpHILIBI.
Meron l'aycca s pelieHus CHCTEM JIMHEHWHBIX YPaBHEHHM.
Onepaunn Hag BEKTOPAMHU.
IIpoekuust BEKTOpa Ha OCh.
Koopaunats! BekTopa. Pa3noxeHne BekTopa 1o ocsM KOOpJAUHAT.
CkansipHoe Ipou3BeIEHUE BEKTOPOB.
[TpunoxeHus ckaasipHOro npoussencHus. GU3NUECKUil CMBICI.
BekTopHOE poU3BECHUE BEKTOPOB. [€OMETpUYECKUIT CMBICI BEKTOPHOTO IPOU3BEACHMUS.
BrIpaskeHue BEKTOpHOTO NMPOMU3BEACHUS YEPE3 KOOPAUHATHI BEKTOPOB.
CwmemianHOe IpOU3BEIeHUE BEKTOPOB. [eoOMeTpUUECKUil CMBICH CMEUIAaHHOTO MPOU3BEACHUS.
BrIpakeHue cMemaHHOTO NPOU3BENEHUS YEpe3 KOOPANHATHI BEKTOPOB.
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18. CBs3p MEXIy NPSAMOYTOJBHON U MOJSPHON CHCTEMaMH KOOpIMHAT.

19. Paccrosinue Mexny nBymMs TOYKaMM Ha IJIOCKOCTH.

20. Jlenenue orpe3ka B JaHHOM OTHOLICHHH.

21. [Inomane TpeyrojibHUKA, 3aJJaHHOTO CBOMMH BEPIIMHAMH (HA IJIOCKOCTH).

22. OOu1ee ypaBHEeHHE NPSMOM Ha MIOCKOCTU. YpaBHEHUE MPSAMON B OTpE3Kax.

23. VYpaBHeHue npsMoi ¢ yrinoBbIM Kodd¢uuumeHtoM. [lapamerpruyeckue ypaBHEHHs] NpsIMON Ha
IUIOCKOCTH.

24. Kanonuueckoe ypaBHEHHE NpPSIMOM Ha IUIOCKOCTH. YPaBHEHWE NPSIMOM Ha IUIOCKOCTH,
IPOXOJALIEH Yepe3 JBE TOUKU.

25. VpaBHEHHE NpAMONW Ha IUIOCKOCTH B IOJSAPHBIX KoopanHarax. HopmanbHoe ypaBHeHHE
IPSIMOM Ha IJIOCKOCTH.

26. PaccrosiHue OT TOYKM 10 MPSIMOM Ha IIJIOCKOCTH.

27. Yron wMexay AByMsa OpAMBIMHM  Ha  IUIOCKOCTH. YCIOBHE MApaJUIEIbBHOCTH U
NEPIEHANKYIIIPHOCTU NPSMBIX Ha IIOCKOCTH.

28. Onnunc (KaHOHMYECKOE YpaBHEHHWE JJUIMICA, HCCIeloBaHHE (OPMBI AIUIMIICA IO €ro
YPaBHEHMIO).

29. [unep6ona (kaHOHMYECKOE ypaBHEHHE TMIIepOOJIbl, UCClieoBaHUE (OpMBbI THIIEPOOIIBI 10 ee
YPaBHEHMIO).

30. [TapaGona (kaHOHHMYECKOE ypaBHEHHE Mapabouibl, ucciaegoBaHue (HopMbl mapaboiibl MO ee
YPaBHEHMUIO).

31. OO1ee ypaBHEHUE IIIOCKOCTH.

32. VYpaBHEHHE IIIOCKOCTM B OTpe3Kax. YpaBHEHHE IUIOCKOCTH, NPOXOJAIIEH uepe3 Tpu
3a/laHHbIE TOYKH.

33. VYron Mexay IVIOCKOCTSMU. Y CIOBHE NapajIeIbHOCTH U MEPIEHINKYISIPHOCTH IJIOCKOCTEH.
34. PaccTostHue OT TOYKH 0 IIOCKOCTH.

35. IIpsmass B mpoctpancrBe. BexropHoe ypaBHeHue npsimoil. [lapamerpuyeckue ypaBHEHUs
npsimoii. KaHoHHYeCcKoe ypaBHEHHE MPSIMOM.

36. [Ipsimast B mpocTpaHcTBe. YpaBHEHHE MPSMOM, MpoXoAslie uepe3 aBe Touku. OOIme
YPaBHEHHS IPSIMOM.

37. VYron Mexay NpsMbIMHA B NPOCTPAHCTBE. Y CIOBUE MAPAJIETIBHOCTH M NEPIEHIUKYISIPHOCTH
IPSIMBIX B IIPOCTPAHCTBE.

38. VYcnoBrue npUHAIEKHOCTU ABYX HPAMBIX OJHOM IJIOCKOCTH.

39. VYron Mexay nNpsMoil ¥ MIOCKOCTHIO.

40. VYcnoBrue npUHAIEKHOCTU NPSIMON TIOCKOCTH.

41. [ToBepxHocTH BTOpOTrO Mopsiaka. [{uiuHapuyeckrue MmoBEpXHOCTH.

42. IToBepxHOCTH BTOpOro nopsaka. Ilosepxnoctu BpauieHus.

(maTemaTuueckuil aHanuz)l cemectp
1. KowmmnekcHple uyHcna; anreOpanyeckas, TpPUTOHOMETpUYECKas, IMOKazareiabHas  (HOpMbI
KOMIUIEKCHBIX YHCEIL.
2. JlelicTBUs HaJ KOMIUIEKCHBIMM uunciaamMu. Bo3BenaeHue B creneHb. l3BieueHue KOpHA n-oil
CTETICHHU.
. ©@ynkus. CriocoObl 3aaanust GpyHkuun. [Ipumepsr.
. Uncnosas 1ocneaoBaTenbHOCTh, €€ MPeIe.
. [Ipenen pynkmuu. OMHOCTOPOHHHE TIPEAECIHI.
. beckoneuno manbie 1 6eckoHeUHO OoJbIne (PYHKIUHU, UX CBOWCTBA.
. OcHOBHBIE TEOpEeMbI 0 OECKOHEUHO MajblX QyHKIUSIX. CpaBHEHHE OECKOHEYHO MaJbIX (DYHKITHIA.
. Ilpenen cymmbl 1 mipeaen npousBeneHUs (QyHKIUI.
. [Ipenen yacTHOTO ABYX (YHKIUH.
10. IlepBbIil 3ameuaTeNnbHbBIN Tpeaed.
11. Bropoii 3aMmeyaTenbHbIN Mpeaen.
12. HenpepbsIBHOCTD (YHKIMHM. DKBHBAJEHTHOCTh JBYX OIpeeNeHUH HenpepblBHOCTH. OCHOBHBIE

O 0NN kW
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TEOpPEMbI O HENPEPHIBHBIX (DYHKIUSX.

13
14

. Knaccuduxamnus Touek paspbisa.
. [IpousBoanas ¢yHkuuu. 3anaud, NPUBOJAIIME K ONpPEAETICHUIO NMPOU3BOJHON. [eomeTpuueckuii

CMBICIT IIPOU3BOTHOM.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.

CBsi3b MEXy HENPEpbIBHOCTBIO M JUPPEpeHINPYEMOCThIO (YHKIIMH.
[Ipou3BoIHbIE HEKOTOPBIX AIEMEHTAPHBIX QyHKUUMA( , ).

[Tpon3BoiHBIE CyMMBI, IPOU3BENCHUS (DYHKIIHHA.

[IpousBoanas yacTHoro nBYX QyHKumid. [IpomsBoaHbIe tg X, ctg X.
[TpousBoaHAs CTOKHOM (QYHKIIHH.

Jlorapudmuueckoe nuddepennuporanue. [Ipon3Boaabie QYHKITHIA
[TpousBoanas o6patHoit pynkumu. [IpousBogHbIe

[IpousBonHas GyHKIMM, 3a7aHHON HesBHO. [Ipow3BomHas GyHKIMH, 3aaHHOW apaMEeTPHUUECKH.
Onpenenenue auddepenmana. ['eomerpuueckuit cMpica auddepennuana.
[Mpumenenne nuddepennnana B mpudIMKEHHBIX BbruucieHnsx. CBoiicta nuddepenimana.
Teopema Pomus.

Teopema Jlarpanxa.

Teopema Kormm.

IIpaBuno Jlonurans. PackpeiTe HEONpPENEIEHHOCTENW BUJIA

[TpousBonHble U qUQQepeHnanbl BHICIIUX TOPSAIKOB.

®opmyna Teinopa 11 MHOTOWIEHA.

®opmyna Telinopa ans ¢ynkuuii. Paznoxenue ¢yHkiuii B psia MakiopeHa.
Bospacranue n yobiBaHue (QyHKITUH.

OkcerpemyMm (ynkiun. Heobxonumoe yciaoBue sKcTpeMyMa.

JlocTatouHble ycnoBHs dKcTpeMyMma (DyHKIIUH.

Boruyrocts, BbIyknocTs rpaduka gyHkuuu. Touku neperunba.

ACHUMIITOTHI.

HauOoubliee 1 HauMeHblIee 3HaUeHUS! (PYHKLIUU Ha OTpE3Ke.
[TepBooOpasnas. Teopema o nepBoodOpaszHbix. Heonpeaenenuslii nHTErpasl.
CBoiicTBa HEONPEAEICHHOTO MHTerpaia. Tabauma NpocTeHIInX HHTETPaoB.
Meron 3aMeHbI IEPEMEHHOM B HEOIIPENEICHHOM UHTETpae.

Mertoa MHTErpupOBaHUs 110 YaCTIM.

WuTerpupoBanme 1poOHOPAMOHATBHBIX (YHKINH.

VYHuBepcanabHas TPUTOHOMETPUYECKAs MOJCTAHOBKA.

[lepeueHb BOMPOCOB Ui MOATOTOBKU K 3aU€Ty C OLIEHKOM 2 CEMECTp

1
2
3
4
5.
6
7
8
9

. OnpenieneHue ONpPEAEICHHOTO HHTerpana. [ eoMeTpuYecKuil CMBICI.
. CBo#icTBa OIpe/IeICHHOT0 WHTErpaa.

. IaTerpan ¢ nepeMeHHBIM BEPXHUM HPEIETIOM.

. ®opmyna Hprorona-Jleiibauna.

3aMeHa IIepeMEHHOI B OoNpeAciIEHHOM HMHTErpaje, UHTErpupoBaHue mo "dactam".
2

. IlpubnmkeHHOE BBIYMCICHUE OIPENICIEHHOTO MHTErpasa.
. Beruucnenue ruiomany miockoi Gurypsl
. Beluncnenue NIMHBI INIOCKOM KPUBOU

Brruncienne oObeMa Tejla MO HM3BECTHBIM mIomaasaMm IOINEPEUHBIX ceuenuii. O0BeM Tena

BpalICHMUS.

10
11
12
13
14
15

. HecoGctBennbie mHTErpasibl (C OECKOHEUYHBIMH TIPEICIaMu).

. HecobcTBenHble nHTErpasbl (OT pa3pbIBHOM (QYHKIMHN).

. JABoitHoi1 unTerpan. Onpenenenue. CBoiCTBA.

. @YHKIIMM HECKOJIbKMX nepeMeHHbIX. Onpenenenue. Ilpenen. HenpepblBHOCTD.

. [Ipon3BoHAs CIIOKHOUM (PYHKIIUH.

. [IpousBoHas QyHKIHMH 3aJaHHON HEsIBHO. YacTHBIC MPOU3BOJIHBIC BHICIINX MOPSIKOB.
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13. ®opmyna Telnopa 1 GYHKIMU JIBYX HEPEMEHHBIX.

14. DxcrpeMyM (YHKLIMU JIBYX NEPEMEHHBIX.

15. Hanbonbliee 1 HauMeHblllee 3Ha4eHUs! QYHKIMU JIByX MEPEMEHHBIX B 3aMKHYTOW 00JacTH.

16. Beruucienue NBOMHOTO MHTErpaja (CBEACHHE K MOBTOPHOMY).

17. 3ameHa nepeMEeHHBIX B JBOMHOM MHTETpAJIE.

18. Tpoitno#i unrerpain. Onpenenenue. CBoiicTBa.

19. 3ameHa nepeMeHHBIX B TPOMHOM HMHTErpae.

20. Nuddepennmansubie ypaBHeHUs. OCHOBHBIE OIpEACTICHUSI.

21.  JuddepeHuunanbHple  ypaBHEHMS C  PA3AENAIOMIMMUCS  NEPEMEHHBIMH,  OJHOPOJHBIE
mudQepeHnranbHbIe YpaBHEHUS.

22. Jluneinsle nu¢p¢depeHranbHble ypaBHeHHA 1-ro mopsaaka. Meroa bepHymiun. YpaBHeHue
bepnymm.

23. luddepennmansupie ypaBHEHHS B MOJHBIX AuQdepeHiuanax.

24. luddepennaibHple ypaBHEHUS BBICIIMX MOPSAIKOB, TOIMYCKAIOIME MOHWKEHHUE MOPSIIKA.

25. Jluneitnble ogHOpoaHble AU depentnanbble ypaBHeHus. CBoMcTBA pereHH.

26. ®opmyna Jlnysuinsa. BpoHckuaHs.

27. CtpykTypa 0OILEro pemeHus JMHEHHOTO O0JHOPOIHOTrO Ju((depeHIMaIbHOI0 YPaBHEHHUS.

28. JluneitHble omHOpOAHBIE UG (dEepeHIaTbHbIe YpPaBHEHUS 2-TO TOpPSIKa C TOCTOSHHBIMHU
k03(-¢punmentamu. CrpykTypa obmero pemieHus. (BemiecTBeHHble KOpPHHM XapaKTE€pUCTHUYECKOIO
yYpaBHEHHS. )

29. JluneilHble OAHOpPOAHBIE JU(depeHIraIbHble YpPaBHEHUs 2-T0 MOpsAAKa C IOCTOSHHBIMU
k03(-¢pummentamu. Ctpykrypa obOmero pemenus. (KomiuiekcHble KOpHU XapaKTEPUCTHYECKOTO
yYpaBHEHHUS).

30. JIuneitnple HEOAHOPOAHBIE MU depeHnaTbHbIE YPaBHEHHUS.

31. Merox Bapualuu MPOU3BOJIBHBIX IMOCTOSHHBIX IS JU(PQEpeHIINaIbHOIO YpPaBHEHUS BTOPOTO
HOpsAIKA.

32. Haxoxnenue yactHoro pemenust JIH/Y, ecnu npaBas 4yacTe UMeET CHelUalbHBIA BU/I.

33. KpuBosauHelinble uHTErpans! 1 pona.

34. KpuBoauHelHbIe HHTErpalibl 2 poja.

35. ®opmyna I'puna.

36. YcnoBue HE3aBUCHMOCTH KPUBOJIMHEWHOIO MHTETpaja OT YT UHTETPUPOBAHMSL.

37. IloBepXHOCTHBIE UHTETpajibl 1-ro U 2-ro poja.

38. CkamsipHoe noJie. [Ipon3BoHas 10 HapaBICHUIO.

39. Bexropnoe nosie. I'paauent. [duseprenuus. Porop.

40. ®opmyna Crokca.

41. ®opmyna [aycca-OcTporpaackoro.

42. luBeprenuus. Lupkynsius, poTop BEKTOPHOTO IMOJIA.

[lepeyenb BOMpOCOB AJIsi MOJATOTOBKU K K3aMEHY 3 CeMecTp

. Uucnosele psaapl. Yactuunag cymma psaa. Cymma psanga. OnpeneneHue cXoIUMOCTH.
. ['eomeTpuyeckuil psizi, ero cymma.

. CBoiicTBa cXoAsIUXCsl pAAOB (YMHOKEHHE HA YKCIIO, MOWIEHHOE CIOXEHHE; OCTaTOK Psaa).
. HeoOxouMplii mpu3HaK CXOAUMOCTH psija.

. Ilpu3Haku cpaBHEHUS PSIIOB C MOJOKUTEIBHBIMUA WICHAMHU.

. [Ipusnaxk JlamambGepa.

. PapukaneHb1i mpusHak cxogumoctu Komm.

. UaTerpanpublii npu3Hak cxoaumocTtu Koru.

. 3Hakouepenyronmecs: psapl. Teopema JleiiOHuma.

10. 3HakonepeMeHHbIe PsAbl. AOCOJIIOTHAS M YCIOBHASI CXOJIUMOCTb.

11. ®dynxnmonaneHele psaabl. OOIaCTh CXOIUMOCTH.

12. HenpepbIBHOCTh CyMMBI psija.

13. InddepenurpoBanne 1 UHTETPUPOBAHHUE PSIIOB.

O 0 1IN DN K W~
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14. Crenennsie psnbl. Teopema AGens. Paguyc cXoIMMOCTH CTENEHHOTO psija.

15. Tlounennoe nuddepeHIpoBaHe U UHTETPUPOBAHUE CTEIIEHHBIX PSJIOB.

16. Paznoxenue sieMeHTapHbIX QyHKIUI B creneHHoi psa. Pan Maxnopena. Psan Teitnopa.

17. Pa3noxenue QyHkuii exp(x), sin(x), cos(x), arctg(x) B CTHEHHOHN pSII.

18. BeiBox popmynsl Ditnepa. buHomuaneHbIi psa.

19. TlpubnnxE€HHOE BBIYUCIEHUE ONPEAEIEHHBIX MHTErpajioB, 3HAYeHUH (QYHKUUH C HOMOUIBIO
PAIOB.

20. IIpubmmwkénnoe uHTETpUpoBaHue U GepeHINATBHBIX YPABHEHUH C MTOMOIIBIO PSIIOB.

21. Pagel @ypre. 3agaya rapMOHMUYECKOTO aHAIM3a.

22. Onpenenenne k03phuueHToB psaga Oypee.

23. OpToroHanbHOCTh cucteMbl (yHkuil. [Ipumeps.

24. Paznoxenue B pan Pypbe QyHKIUH ¢ TPOU3BOJIBHBIM MeproaoM 21.

25. Unrerpan @ypre. UuTterpan @ypbe OT 4€THOM U HEUETHOW (DYyHKIIMIA.

26. Unaterpan ®@ypre B koMiuiekcHor (popme. [IpeodpazoBanne dypre (mpsimoe U 0OpaTHOE).

27. dyHKIUYA KOMIUIEKCHOUW mepeMeHHON. OCHOBHBIE TPAHCICHIEHTHBIE (DYHKIIUU.

28. Ilpenen, HEMPEPHIBHOCTh (PYHKIIMH KOMIUIEKCHON TEpEeMEHHOM.

29. IlpouzBoanast GyHKIMU KOMILIEKCHOUM mepemMeHHOW. OnpeneneHue. AHAIUTUYHOCTb.

VYcnosus Komu-Pumana.

30. Hurerpan ¢yHkuuu KomIuiekcHOW mnepemenHod. Omnpenenenue. CpoiictBa. IlpaBuno s
BBIUNCIICHUS.

31. Teopema Kommu.

32. NurerpanbHast ¢popmyna Komn.

33. Paner Telinopa ans GyHKIUN KOMIUIEKCHON MEPEMEHHOM.

34. Pan Jlopana, ero rnaBHast ¥ IpaBWIbHAs YacTH. Beraucinenne ko3 QHUIMEeHTOB.

35. Beryer GpyHKIMM KOMIUIEKCHOH repeMeHHoW. OCHOBHAsI TeopeMa O BbIUETax.

36. Ompenenenue  ciaydaitHoro  coOwitus.  OmpeneneHue  JOCTOBEPHOTO,  HEBO3MOXKHOTO,
MPOTUBOMIOIOKHOTO; HECOBMECTHBIX, HE3aBUCUMBIX COOBITHIA; MOJHOMN TPYIIBI COOBITHIA.

37. Kitaccuueckoe, CTaTUCTUYECKOE, TEOMETPUUECKOE OIPENIEICHUE BEPOSITHOCTH.

38. TeopeMa croxeHus BEPOSTHOCTEH.

39. Teopema YMHOXXEHUS BEpPOSITHOCTEM [JIsi 3aBUCUMBIX COOBITHI. TeopemMa yMHOMXKEHHS
BEPOSATHOCTEN IS HE3aBUCHUMBIX COOBITHIA.

40. ®opmyna nosHol BepositHocTu. Dopmyna baiieca.

41. IloBropubie ucneiTanug. ®opmyna bepHysiu.

42. IloBropHbIe UcnbITaHus. JIokabHas U UHTErpaibHas Teopemsbl Jlammaca. @opmyna Ilyaccona.

43. JIuckpeTHas cilydailHas BeJIWYMHA. 3aKOoH pacnpenenenus. [Ipumepsr.

44. MateMaTu4ecKkoe 0XKMJAaHUE TUCKPETHOM cilydailHOW BenuuuHbI. [IpuMepsl.

45. Jlucnepcusi  AUCKpETHOM  ciydailHoW — BenmuuHbl.  Omnpenenenus. Ilpumepsl.  Cpeanee
KBaJIpaTHYECKOE OTKJIOHEHUE.

46. HenpepbiBHasi ciydaiiHasi BEJIMYHMHA.

47. MaTteMaTu4yeckoe 0>KMJAHUE U JUCIIEPCHsI HETIPEPHIBHOM CIydyallHON BEIMYMHBL.

48. HopmanwsHoe pacnpenenenure. CMBICI mapamMeTpoB

49. Cucremsl ciyyaiiHbIx BeauuuH. CirydailHblE BEKTOPBI.

50. KoaddunueHT Koppesiium, ero cBoicTBa. JIMHUS perpeccuu.

51. MatemaTtuueckasi craTuctuka. OCHOBHbBIC MOHATHA. 3a/1a4d MATEMAaTUYECKON CTATUCTHKHU.

52. CraTtucTuyeckre OLIGHKA MapameTpoB pacnpeneneHusi. Hecmemennsie, 3¢ddexkTuBHbe U
COCTOSITENIbHBIE OLIEHKU. [ eHepanabHas U BBIOOPOUHAsl CPEIHHUE.

53. BbIOOpOYHBIN METO/I.

54. [loBeputenbHble UHTEpBaNbl. [Ipumepsl

55. Cratuctuueckasi mpoBepKa TMIOTES.
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6.4. bajibHO-pellTHHIOBAsA cHCTEMA

OneHka ycrneBaeMOCTH C MpPHUMEHEHHEM OallIbHO-PEHTHHTOBOM CHUCTEMBI 3aKJIIOYAaeTCs B
HAaKOIJICHHU OOy4aromuMucsi OajyIoB 3a aKTUBHOE, CBOCBPEMEHHOE U KAaueCTBEHHOE Y4acTHE B
OTIpeNIeNIeHHBIX BUIAaX Y4eOHOW IeATETbHOCTH W BBINOJHEHHE Y4eOHBIX 3aJaHUi B XOJE€ OCBOCHHS

IVCIUILIAHEI.
KommuectBo 6ammoB KonugectBo
KoHkpeTHbIE BUIBI OLIEHUBAEMON ACSITEILHOCTH 3a 1 dakr (Touky) (akToB (TOYEK) (Mii;ﬁ;m
KOHTPOJIS KOHTPOJIS
Cemectp 1
O0s3aTenpHas ayTuTOpHas padoTa
IMpakTukym (BeImonHeHNE TPAaKTHIECKOTO 3aaHU) 2 5 10
[IpucyrcTBue Ha 3aHsTHA 3 12 36
Obs3aTenpHAs caMOCTOATeNbHAS paboTa
Brinonnenue tecra 10 1 10
BeimonHeHHE KOHTPOIEHOH pabOoTHI (ITPAKTHKYM) 14 1 14
HTOI'O B paMKkax TEKYLIEro KOHTPOJIS 70 6amoB
UTOI'O B pamkax MpOMEKYTOUHOH aTTEeCTAI[HI 30 6amioB
BCETI'O no nucuuIuivHe 3a ceMecTp 100 6ammos
Cemectp 2
O06s13aTenbHas aymuTopHas pabora
ITpucyrcrBue Ha 3aHATUN 3 12 36
IMpakTukym (BeImonHeHNEe TPAaKTUIECKOTO 3aaHU) 2 6 12
OO0s3atenbHast CAMOCTOSATENbHAS paboTa
Brinonuenue tecra 10 1 10
Brinonnenue KOHTPOJIBHON pabOTHI (IIPAKTUKYM) 12 1 12
NTOTIO B paMKax TEKYIEro KOHTPOJIS 70 6amtoB
HTOI'O B paMKkax MPOMEKYTOTHOM aTTeCTAUI 30 6amoB
BCEIO no nucuuruivHe 3a ceMecTp 100 6ammos
Cemectp 3
OO6s13aTenbHas ayTUTOpHAs paboTa
[Ipaktukym (BeinonHeHne TPaKTHYECKOTO 3aJaHHsT) 5 3 15
ITpucyrcrBue Ha 3aHATUN 5 6 30
Obs13aTenpHas caMoCToATeNnbHAs paboTa
Brinonuenue tecta 10 1 10
BrimonHeHNE KOHTPOIBHON paboTHI (TIPAKTHKYM) 15 1 15
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UTOI'O B pamkax TEKyIIero KOHTPOJIS

70 GamioB

HTOIO B paMKkax IPOMEKYTOTHOH aTTeCTAUI

30 6amioB

BCEIO no nucuuruivHe 3a ceMecTp

100 6amioB

Hrorosas OLICHKa 110 AMCHHUIIIIMHE BBICTABJIACTCI HAa OCHOBE HAKOIIJIICHHBIX 0aJIJIoB B Xo4e

TEKYILET0 KOHTPOJIS U MPOMEXYTOUHOW aTTeCTallM B COOTBETCTBUU C TAOIMLICH:

Cucrema OLICHUBAHUA PE3YJIbTATOB oﬁyqe}mﬂ no JTUCHUIIJIHHE

kana no BPC OT1merka o0 3a4ere Ouerka 3a DHRIAMEH,
3a4eT C OLEHKOM
85-100 OTJINYHO
70 — 84 3a4TEHO XOPOIIIO
56 -69 YIOBJIETBOPUTEIILHO
0-55 HE 3a4TEHO HEYIOBJIETBOPUTEIBHO
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7. YYHEBHO-METOANYECKOE, UH®OPMALIMOHHO-TEXHUYECKOE "
MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI

OOyuwaromyecss W3 4uciaa JIMI C  OrPAaHUYEHHBIMH  BO3MOKHOCTSIMH  370POBbS
o0ecreynBaOTCs TMEYaTHBIMU M (WJIM) 3JIEKTPOHHBIMH O0Opa30BaTENbHBIMU pecypcaMu B (opmax,
aJalITUPOBAHHBIX K OTPAaHUYEHUSM UX 310POBbS.

7.1. JIntepatypa
1. Tlucemennsniid, JI. T. KoHchekT neKknui Mo BBICHICH MaTeMaTHKe: TOJHBIA Kypc : ydeOHOe
nocobue it By30B / JI. T. [luceMennsiid. - 10-e u3a., ucrp. - M. : Ailipuc-IIpecc, 2011. - 608 c. :
ui. - (Beiciiee o6paszoBanue). - ISBN 978-5-8112-4351-8. - TekcT : HemocpeACTBEHHBII.
https://www.gukit.ru/lib/catalog

7.2. UHTEepHET-pecypcehl
1. depepanpHbIi HEHTP HHPOPMAIIMOHHO-00pa30BaTENbHBIX pecypcoB http:/feior.edu.ru/

7.3. JInneH3u0HHOe U CBOOOJTHO pacipocTrpansieMoe 1nmporpammMmHoOe odecmeyeHue

MathType
Microsoft Windows
Microsoft Office

7.4. lIpogeccuoHaIbHbIE 0a3b1 JAHHBIX 1 HH(POPMALMOHHbIC CIIPABOYHbIE CHCTEMbI

OnexktpoHHbIA KaTanor oubdamorexku CITIOIIKuT. https://www.gukit.ru/lib/catalog
DnekTpoHHas OubnroTeuHas cuctema «Adyke-py». http://ibooks.ru

7.5. MaTepuajibHO-TEXHHUYECKOe o0ecriedyeHue

HaumeHoBaHHe cienaIBHBIX OcCHaIEeHHOCTDh CIeNMAJbHBIX IOMeIleHN i U MOMeleHUil 115
NMOMeLIeHHI ¥ TOMelleHn i VIS CaMOCTOSATEIbHON PadoThI

€CaMOCTOAITEIbHON PadoThI

VYueOHast aynutopust Pabouee MecTo npenoaaBarens, 000pyJOBaHHOE KOMIIBIOTEPOM U

MYJIbTUMEIUHHBIM poekTopoM. Paboune mMecta oOyuatonuxcs. JJocka
(MHTEpaKTUBHAS 10CKA) W/MITH SKpPaH.

ITomemnieHnue st CaMOCTOSTETHLHOM Paboune mecta oOydaronuxcst 000pyI0BaHHBIE KOMIIBIOTEPAMH C
paboThl 00yUarOIINXCS MOIKTFOYCHUEM K ceTH «IHTepHET» U TOCTYIIOM B 3JIEKTPOHHYIO
HH(POPMAIIMOHHO-00Pa30BaTEIBHYIO CPEY MHCTUTYTA.
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8. METOAUYECKHUE PEKOMEHJAIMU 110 OPTAHU3ALIUN OCBOEHUSA
ANCHUIIJIMHBI

W3yyaTth paszgensl AUCUUIUIMHBI PEKOMEHIyeTCsl 10 TeMaM B COOTBETCTBUHU C COJEp)KaHHEM paboueit
nporpamMmbl JUCHUIIIIMHBIL, IPUACPIKUBAACH CJICAYIOLICTO ITOPAAKaA:

1. O3HaKOMUTBHCS C MPOrpaMMOM 1O 3TOM TEME.

2. [TpounTaTh JEKIMOHHBI MaTepuad U CTPAHHUIBI PEKOMEHIOBAHHBIX Y4EOHUKOB, KOTOPHIE
PacCKpBIBAIOT COAEpKaHWE JaHHOW TeMbl. [IpM mepBOM 4YTEHUM ClEeIyeT YSICHATh OCHOBHBIE
noniokeHus. [Ipy BTOpOM 4YTEHUU cielyeT BHOCHTH 0CO0O Ba)KHBIC IOJIOKEHHS, CXEMBI, MOJEIH,
OTCYTCTBYIOIIIME B KOHCIICKTC. OTMETHUTH BOITPOCHI, KOTOPBIC OKa3aJIMChb HCITOHATHBIMU.

3. IIo BO3MOXKHOCTHU MOJIYIUTh KOHCYJIbTAHUIO IIPCoAgaBaTeiisd, C€CJIIM HCNIOHUMAHUC YaCTHBIX
BOITPOCOB MPEIATCTBYCT HaHBHeﬁmeMy IIOHHUMAaHHWIO JUCHUIIJINHBI.
4. I/I3y1H/ITB MaTepHral THIATCIBbHO, CTPEMACH IOHATL U YCBOUTH OCHOBHBIC TCOPECTUYCCKUC

IIOJIOKCHH, 3aKOHOMEPHOCTH, XapaKTCPUIYHOIIHWE Ty HWIKM HWHYHO CHCTEMY aBTOMATHYCCKOT'O
peryaupoBaHusi, CBOMCTBA U XapaKTEPUCTUKHU CUCTEM U YCTPOMCTB.

5. B nmpomecce wu3ydeHus cieayeT  JIONOJHUATH  KOHCIEKT  JIEKIMM  MaTephaiaMmu,
O0Ner4aronMMy MOHUMAHUE NaHHON TeMbl. Takol KOHCHEKT MO3BOJIUT YIYYIIUTh TEOPETUYECKYIO
IIOATOTOBKY U COKOHOMUT BPEM: IMPU MMOATOTOBKE K OK3aMCHY.

6. B KoHcnekTe A0KHBI IPUCYTCTBOBAThH CIIEAYIOIIME MaTepHalIbl:

. OcHOBHBIE TEOPEMBI C MPUBOJAUMBIMH J10KA3aTEIbCTBAMU;

. OcHoBHBIE ompesiesieHust U (OPMYITUPOBKH;

. HcxonHble Ipeanocbulku ISl BbIBOAA (hOPMYS U OKOHYATENIbHbIE (POPMYIIBI;
. KpaTkue BBIBOJBI 110 U3y4aeMOW TEME.

B nemom oOydeHue cTpoOUTCS IO KIACCUYECKOM CXEMe WH3JIOKEHHs MaTepuaja C MOCIETyHOLINM
3aKpEIUICHUEM U KOHTPOJIEM KaueCcTBa YCBOCHUSI MaTepuara.

OcHOBHbIE CBEIEHUS Kypca W3JI0KE€Hbl B MHGOPMALMOHHBIX OJ0Kax (JleKUMOHHBIA MaTepual,
pEKOMEHTyeMasi JINTepaTypa).

KoHTpoiar U CcaMOKOHTPOJb MPOBOJUTCS B TEUYEHHWE BCErO IEpUOAa M3Y4EHUS JUCLUILIUHBL.
3aKpeIUIeHUe TEOPETUUECKOrO0 MaTepHalla MPOU3BOAUTCA BO BPEMs JIEKLIMH IIyTEM TECTUPOBAaHHUSA, BO
BpeMsl MPaKTUYECKUX 3aHATHM @pH 3alquTe peleHHbIX 3aaad. HenocpencTtBeHHoe o00IieHue
CTYJIeHTA C IIperolaBaTesnieM sBisercss Haubosee 3pGEKTUBHBIM CIOCOOOM U3YYEHUS TUCLUITIIMHBI.
[IpakTuueckue 3aJaHusl BBIIOJHAIOTCS OOYYaIOUIMMHCS KaK CaMOCTOSITENbHO, TaK U B MallbIX
rpymnmnax.

3aueT C OLEHKOM (MJIM PK3aMEH) MO TEOPETUYECKOM YacTH IUCUUIUIMHBI MPOBOAMUTCSA TOJIBKO MOCIE
YCIHEIIHOTO BBIITOJIHEHUS U 3aIIUTHI BCEIrO KOMIUIEKCA 3aJaHUM.
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