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1. OPTAHU3AIIMOHHO-METOINYECKAI PA3JEJ

1.1. llean u 3a7a9u AU CIUILIMHBI

Henb(n) TUCUUIIHHBI:

OCBOCHHME CTYJACHTAMH MAaTEMaTUYECKOTO ammapara, MO3BOJISIIOIIEr0 MOJCIUPOBATh U aHAIU-3UPOBATh
peabHBIC TPOIECCHl B YCIOBHUSAX HAYYHOTO IKCIEPHUMEHTA W MPOU3BOJCTBEHHOMN MPAKTUKH; W3YUCHHE
3aKOHOB, 32aKOHOMEPHOCTEW MAaTEeMAaTHKU U OTBEYAIOIIMX UM METOJOB pacyera

3agauM AMCUUILUINHBI:
1. ®opMUpPOBATH Y CTYIEHTOB HaydHOE MHUPOBO33PEHHUE.

2. Pa3zBuBaTh normueckoe MBIIIJICHUCE, 06yanB X PCHICHUIO MAaTEMAaTUUYCCKU
(I)OpMaHI/ISOBaHHBIX 3ajJla4, IIPHUBUBATH UM HABBIKH CaMOCTOSITENLHON pa6OTBI.

3. (DOpMI/IpOBaHI/IC HABBIKOB ITIOCTPOCHUA U IIPUMCHCHUA MO,Z[CJ'I@?I, BO3HHKAIOMIUX Ha ITPAKTHUKE,
" OPOBCACHUA PACUCTOB IO TAKUM MOICIAM

1.2. MecTo u poJb AucHUnInHbI B cTpykType OIIOII BO

JlMcIumimHa OTHOCUTCS K 00s13aTenbHOM yacTu bioka 1 «ucuuminasl (MOILYIH)».

JlucuunianHa OCHOBBIBAC€TCS HAa 3HAHUAX M YMEHHSX, NPUOOPETEHHBIX B XOAE H3YYCHHUS
NPEAIIECTBYIONUX  AUCHUIUIMNH/TPOXOKICHNSI  MPAaKTHK W B3aUMOCBS3aHA C  MapaJuIeNbHO
M3y4aeMbIMU JUCHHUILUIMHAMM:

Hem npeouecmayouux OUCYUNIUH

OcBoeHre QUCHUIUIMHBI HEOOX0AUMO KaK MPEAIIECTBYIONIEE Il AUCIUIUIMH W/ TPAKTUK:

O3HakoMUTENbHAS TPAKTHKA

Teopust BEpOATHOCTEW U MaTEMAaTHYECKasl CTATUCTUKA

KOMIOHEHTBI 37IEKTPOHHOM TEXHUKH

Hayuno-uccnenosarenbckas pabota

BrImoHeHue 1 3amuTa BBITYCKHOHN KBAJTM(UKAIIHOHHONW PaOOTHI

IToaroroBka K ciaye v crada rocyqapCTBEHHOIO DK3aMeHa

1.3. Ilepevyenb MJIaHMPYEeMBbIX pe3y/IbTAaTOB 00y4eHHs IO AMCUHMILJIMHE, COOTHECEHHBIX €
IVIaHMpYyeMbIMH pesyabsTaTamu ocBoenust OIIOII BO

YHuBepcajabHble KOMIIETEHINHU

VYK-1 — CnocobeH ocymecTBIsATh NOUCK, KpUTHUECKUH aHaJIu3 U CUHTE3 UH(OpMaIiK, TPUMEHSITh
CUCTEMHBIN MTOAXO0/ JUIsl PEIIEHUS TIOCTABIEHHBIX 3a/1a4.

VYK-1.2 — ®opmynupyeT U apryMEHTUPYET BBIBOJIBI HA OCHOBE KPUTHMYECKOIO aHAIU3a U
CHHTE3a MOJY4EHHOM MH(pOpMAIMU, UCIOJIb3YET UX JJIs PEUICHMs MOCTaBICHHBIX 3a]1a4 Ha
OCHOBE CHCTEMHOTO MOJXO0Ja.

Oo6menpodeccnoHaabHble KOMIIETCHIIHA
OIIK-1 — CnocoGeH ncnoiabp30BaTh MOJIOKEHHUS, 3aKOHBI U METO/IbI €CTECTBEHHBIX HAYK U
MaTEMAaTHKH ISl pEIICHNUS 3a/1a4 NHKCHEPHOH JIESITebHOCTH.

OIIK-1.2 — BpIsSBAsIET €CTECTBEHHO-HAYYHYIO CYIITHOCTH MPOOJIeM, BOZHUKAIOMIMX B MPOIIECCE
pelIeHus 3a/lay MHXEHEPHOU AESITeIbHOCTH, IPUBJIEKAET ISl UX YCTPAHEHUS
COOTBETCTBYIOIINN (PU3MKO-MATEeMATHUYECKHUI armapar.

OIIK-1.1 — TIpumensier ¢u3nveckue 3aKOHBI 1 MAaTEMaTUYECKUE METOJBI JJIsl PEIIeHUs 3a/1a4
TEOPETHYECKOIO M MPHUKIIATHOIO XapaKTEPa, YUUTHIBAET CBSI3U MEXAY Pa3IMYHBIMHU
€CTECTBEHHOHAYYHbIMU W MAaTEMaTUYECKUMHU MOHITHUSAMHU U METOJAMHU MPU PELICHUU
MIPAKTUYECKUX 3a/1au.

3HaeT: OCHOBHBIE TOHITUS U METOJbl MATEMATHUYECKHX PAaCUETOB.



YmMmeer: IMPUMCHSATDH MaTeMaTHYeCKUI arrapar, MMO3BOJISIOIINH MOJCIINPOBATh U
AHAJIU3UPOBATE PCAJIBHBIC IMPOLECCHI B YCIIOBUAX HAYYHOI'O SKCIICPHUMCHTA.
Buaageer: merogamu IMMOCTPOCHUA MATCMATHYCCKUX MoJesei.

2. CTPYKTYPA, OFBEM U COAEPKXAHUE JIUCIUIIJIMHbBI (MOAYJISA) B
KOMIIETEHTHOCTHOM ®OPMATE

2.1. CTpyKTypa M TPYA0EMKOCTbh Y4eOHOM IMCIHUIIAHBI
OO01mas TpyI0eMKOCTh JTUCIUILUIMHEI cocTaBisieT 684 akaaeM. vac. / 19 3ad.em.

B TOM YHCIIE: KOHTaKTHas padoTa: 256,5 yac.
caMOCTOsITeNIbHAsT padoTa: 427,5 gac.

Bua(bl) Tekyuero KOHTpoOJist Cemectp (Kypc)

KOHTPOJIbHAsE paboTa 1,2,3

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

9K3aMeH 1,2,3

Pacnpenenenue TpynoeMKoCTH MO NepuoaaM 00ydeHUs:

Cemectp 1 2 3 | Hroro
Jleximun 32 32 32 96
[TpakTrueckue 48 64 | 32 144
KoHcynpranuu 3 3 3 9

CamocrosTenpaas padora | 97 | 81 | 149 | 327

CamocrosTensHas padora | 33,5 | 33,5 | 33,5 | 100,5
BO BpPEMsI CECCUU

Hroro 213,5|213,5(249,5| 676,5

2.2. Conepxxanue y4eOHOH JUCUMILIHMHBI

Pa3nen 1. DiemeHTHI JTUHEHHON ajare0pbl U AHAJIMTHYECKON reoMeTpHu

Tema 1. 1. Onpegeaurenn. MaTpunspl. CucTeMbl JIMHEHHBIX ajredpandecKux ypaBHeHU

Omnpenenurenn W HMX CcBOMcTBa. PelneHue cUcCTeM JIMHEHHBIX aireOpanvyeckux YpaBHEHUH 110

dbopmymam Kpamepa. Jluneiinple omnepanmu Hajn wmatpunamu. [IpomsBenenune martpui. OOpatHas

MaTpuna. Pemenue cucreM — JIMHEHHBIX ~ ypaBHeHMH B MaTpuuHOil  Qopme. JluneiiHble

npeoOpa3zoBa-uus. Panr wmatpunbl. Meton Taycca. Teopema Kponekepa-Kamemmu. OmHOpoHBIE

JMHEWHBIE CHU-CTEMBI.

Tema 1. 2. OCHOBBI BEeKTOPHOH ajredpbl

Bekropsl u sMHeWHbIE onepanuu Hajx HUMHU. IIpoekimus Bekropa Ha ocb. PasioxeHue BekTopa Ha

KOMIOHEHTh. CKalsipHOE€ NMpPOU3BEJEHHE BEKTOPOB, €r0 CBOWCTBA, (PU3MUYECKUN U TE€OMETPUYECKHI

CMBICI. BekTOpHOE mpou3BeneHHE BEKTOPOB, €ro CBOMCTBA, (PU3MUECKH M T€OMETPUYECKUH CMBICI.

CMemaHHOE TPOM3BEINEHHE TPEX BEKTOPOB, €r0 CBOMCTBA M TEOMETPUYECKMM cMbICH. JInHEiHbIe

BEKTOPHBIE TPOCTPAHCTBA, JIMHEWHBIE OIEpaTopbl, KBaapaTuyHble (opmbl. COOCTBEHHBIE YHCIIA H

COOCTBEHHBIE BEKTOPBI MATPHIIbI JUHEHHOTO IpeoOpa3oBaHusl.

Tema 1. 3. JieMeHTHI aHAJIUTHYECKOH reoMeTpHHU

OcHOBHBIE 3aJjaud aHAJIUTHYeCKOW reomerpuu. [IpsiMas JIMHMSA HA IUIOCKOCTH: OOIlee ypaB-HEHHUE

MPSIMOM, ypaBHEHHE MNPSIMOU C YIJIIOBBIM KO3(PQUIIMEHTOM, ypaBHEHHE NPSIMOM, MPO-XOASIIEH udepe3

JIB€ TOYKH, HOpMaibHOEe YypaBHeHHe. KpuBble 2-ro mnopsaka: >3Juminc, rumepOona, mnapadoia.

[IpuBenenue obOmiero 2-ro mopsigka KaHOHWYECKOMY BHAY. lloyisipHble KOOpAMHATHL. YpaBHEHHE

IUIOCKOCTH B IPOCTPAHCTBE. B3aummHOe pacnonoxkeHue Iuiockocrer. Ilpsmas B mpocTpaHCTBE.
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B3aumHoe pacnonoxkenue npsamMou u miockoctu. IloBepxHoctu 2-ro nmopsaxa.

Pa3nen 2. BBenenue B MaTeMaTHYeCKHH aHAJIN3

Tema 2. 1. KomniekcHble uyncia

KommnekcHple 4yMcna u  JAeHCTBHA  HaJX HUMH. AnreOpauueckas, TpPUTOHOMETpUYEcKas MU
10-Ka3aTesbHas (OpMbl KOMIIJIEKCHOTO YHCIIA.

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

Onpenenenue QyHKIUN U crnocoObl ee 3agaHus. OCHOBHbIE AiileMEHTapHble (DYHKIIUH, WX CBOMCTBA U
rpapuku. YwucnoBele mnocienoBarenbHOCTH. Ilpenen mocnemoBatensHOcTH. [lpenen  GyHKImH.
beckoneuno wmanbie u OGeckoHedHO Oousblue (QyHkIuH. CBoWcTBA OECKOHEUHO MalbIX (DYHKIHM.
[Ipenen cymmbl, mpousBeaeHusi, yacTHOro. CpaBHeHHME OECKOHEUHO MaiblXx BeauuuH. [lepBblii U
BTOpOH 3aMeuaresnbHble npeaensl. HenpepbiBHOCTS GyHKIMH. CBOMCTBa (YHKIUH, HE-MPEPHIBHBIX Ha
otpeske. Knaccugukanus Touek paspbiBa.

Paznea 3. IudpPepenuunaiibHoe ucuncienne GyHK-iuu OJHON nMepeMeHHO

Tema 3. 1. [IpousBoanas u nuddepennua

[IpousBonHass, ee (¢uznyeckoe U TreoMeTpUuecKkoe HcTosikoBaHue. IIpom3BomHas  cymMmBl,
npousBeneHus, 4yactHoro. I[IpomsBonmnast cioxHoW QyHkumu. IIpomsBomHas oOpaTHOW QyHKIWH.
JuddepenuupoBanne ¢GyHKIMH, 3aJaHHBIX HEIBHO M TNapamMeTpuueck. IIpou3BOgHBIE BBICHIMX
nopsiakoB. Juddepennuan, ero reoMeTpuueckoe HcToiKoBaHHE. llpmioxkenue muddepeHnmama K
NpUOIMKEHHBIM BBIYMCIICHUSM.

Tema 3. 2. lIpuinoxenusi 1uddepeHIHAIBHOT0 UCUNC-JICHUS

Teopemsl Posns, Jlarpawka, Komm. IlpaBuno Jlomurana. dopmyna Telinopa. Ilpencrasie-Hue
AKCIIOHEHThI, CHHyca M KocuHyca 1o (opmyne Teimopa. YcioBue Bo3pacTaHus W yOBIBaHUS
¢byHKIMU. DKCTpeMyM (YHKIMH: ONpe/eneHue, HeoOX0auMoe U AocTaTouHoe ycinoBus. Haunbomnb-1ee
U HauMeHbllee 3HAaueHWs (YHKIUM Ha OTpe3Ke. BBIMyKIocTh M BOTHYTOCTH TIpaduka (QyHKLIHH.
Touku nepern6a. AcumnroTsl. O0Imas cxema ucciaenoBaHuA (PYHKIUH U IIOCTPOEHUE rpaduka.
Pasznen 4. UnTerpajibHoe ucumncjieHne GyHKIMUA OJHOH MepeMeHHOM

Tema 4. 1. HeonpenesieHHbIH HHTErpaj U MeTOAbl HHTErPUPOBAHUS

WnterpansHoe wucuucinenne ¢GyHKIMM OAHOM mnepemeHHoi. IlepBooOpasnas. HeomnpeneneH-Hulid
WHTErpaji, ero cBoiicrBa. Tabnuia mHTerpanoB. MHTerpupoBaHHWe MO YacTsAM. 3aMeHa Iepe-MEHHOM.
Paznoxenue panmoHanmbHBIX JApoOeil Ha mnpocreimne. VHTerpupoBaHHE palMOHAIBHBIX JpoOei.
WNuTerpupoBanue TpuroHoMmerpuyeckux GyHkuuid. VHTErpupoBaHME HEKOTOPBIX HPPaLMOHAIBHBIX
GYHKIHA.

Tema 4. 2. OnpeneseHHbIH MHTErPaJl U €ro BbIYMCJIC-HHE

OmnpeneneHHblii MHTErpaj, €ro CBOMCTBA, TeoMeTpudeckuil u Qusnueckuir cmeica. Dopmy-na
Herorona-Jleitoanma. MaTerpupoBanue mo yacTsaM. 3aMeHa TEPEeMEHHOM.

Tema 4. 3. IIpusioskeHnsi onpeeJIeHHOro MHTerpaJa

Bbruncnenne miomaneit miockux ¢Guryp, JUIMH @ Jyr, OOBEMOB TeNl BpalleHus, Iouaaei
noBepxHocTell BpaieHus. Pemenne gusnueckux 3agad.

Tema 4. 4. HecoOcTBeHHBIE HHTETPAJIbI

HecoOcTBeHHBIE MHTETpANBI TIEPBOTO W BTOPOTro poaa. CxoaumocTs. [Ipu3HaKu CXOIUMO-CTH.

Pa3nen 5. ludpdepeHunanbHoe HCHUCTEHHE (PYHK-IMI HECKOJBKHX IepeMEeHHBIX

Tema 5. 1. uddepenunanbHoe ucuncjaeHne PyHK-uMil HECKOJIBKMX MEePEeMEHHBIX

Omnpenenenne ¢ynkuun. [Ipenen. HenpepwiBHocTh. YacTHble mpousBonnbie. JuddepeHnu-poanne
CIIOKHBIX (YHKIMHA W (YHKIMHA, 3a7aHHbIX HesiBHO. [lomublil nuddepennman. YacTHble NpoU3BOIHBIE
BeIcIIUX HopsakoB. @opmyna Teitnopa s GyHKuui ABYX nepeMeHHbIX. Kacarenb-Hasi IIIOCKOCTh U
HOpMaJlb K TOBEPXHOCTH. DKCTpeMyM (YHKIMHM JBYX IEpeMEeHHBIX. VHTerpanbl, 3aBUCAIINE OT
rapamMerpa.

Pazgen 6. UHTerpanbHoe HCYHCIeHHE (PYHKIIMH HECKOJIBKHX IepeMeHHBIX

Tema 6. 1. KpaTHble HHTerpajibl

JIBoiiHOW WHTErpaj, €ro CBOWCTBA, BBIYUCIICHHE, T€OMETPHUYECKOEe M (HU3MYECKOE HCTOJIKO-BaHUE.
3aMeHa IIEPEMEHHBIX B JBOMHOM uHTerpane. leomeTpudyeckne W MEXaHMUYECKHE IPHIIOXKE-HUS.
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TpoiiHoll mHTerpan, ero cBOICTBa, BBIYHMCICHUE, T€OMETPHUECKOE M (PU3NYECKOE MCTOJIKOBA-HUE.
3aMeHa NepeMeHHbIX B TPOMHOM MHTerpajie. ['eomerpuueckue U MEXaHUYECKHE MPUIIOKEHUS.

Tema 6. 2. KpuBoJsimHeliHbIe HHTErPaJIbl

KpuBonuneitnpie wuHTErpasibl  1-r0  poja: ONpeaeneHne, CBOWCTBA, BBIUKCICHHUE, (U3HYECKOE
ucronkoBanue. KpuBonuHeliHble HHTErpanbl 2-ro poja: ONpEAEICHHE, CBONCTBA, BBIYMCICHUE,
¢busnveckoe ucrtonkopanue. @opmyna Ipuna. HezaBUCMMOCTh KpHUBOJWHEHHOTO HMHTETpajia OT IyTH
MHTETPUPOBAHMSIL.

Tema 6. 3. [loBepXHOCTHBIE MHTETPAJIbI

[ToBepxHOCTHBIE WMHTErpaibl 1-ro poaa: ONpeleleHue, CBOMCTBA, BBIYMCICHHE, (QU3NUYECKOE
uctonkoBaHue. IloBepXHOCTHBIE HHTErpajibl 2-ro poja: OIpPEIEIIEHUE, CBOMICTBA, BBIYMCIICHUE,
(u-3u4ecKoe NCTOJIKOBAaHUE.

Pa3nen 7. Teopusi moJis M1 BEKTOPHbIH aHAJIN3

Tema 7. 1. CrajnsipHoe moJie

Omnpenenenue ckaigpHoro nosid. ®Pusnueckue npumepbl. IloBepxHOCTM U JIMHUM  YPOBHSL.
[TponsBogHas no HampasiaeHHo. [pagueHtT.

Tema 7. 2. BekTopHoe noJie

Omnpenenenue BeKTOpHOTo mnouisd. Pusnueckue mNpuMepbl. BeKTOpHbIE JHUHUUM M BEKTOPHBIE TPYOKH.
[Torentmansuoe mone. Ilotox BekropHoro moms. duBeprennus. CoseHoupanbHOe mojie. Dopmyna
Octporpanckoro-l'aycca B BekropHOH 3anucu. Llupkymsanus. Porop. @opmyna Crokca B BEKTOpHOMN
3aMHCH.

Pazgen 8. O0bikHOBeHHbIe TH(depeHIATbHbIC YPABHEHHS

Tema 8. 1. IudpPpepennuajibuble ypaBHeHUsI MEPBOro MOPsSiAKA

OcHoBHble TOHATHA U omnpexaeneHus. 3agada Komm. Teopema cyiiecTBOBaHUS U €IMH-CTBEHHOCTH
pemenus 3anaun Komm. OCHOBHBIE KIIacChl YpaBHEHUM, MHTETPUPYEMBIX B KBaapaTy-pax. IIpumepsr
NPUKIJIAJHBIX 3a]ad.

Tema 8. 2. ludpepeHunaibHble ypaBHEHUsI BBICHINX MOPSIKOB

OCHOBHBIE TIOHSATHUSI W OMNpEIEICHUA. YPaBHEHHS, JOMYCKAIOIIUE MOHWKEHUE mopsanka. JIu-HeilHbie
OJTHOPOJIHBIE M HEOJHOPOAHbIE Au(pdepeHIaTbHble YpaBHEHUS: CTPYKTypa OOIIEro pe-IIeHHs.
Meton Bapuanuu IpOU3BOJIBHBIX MOCTOSHHBIX. JIMHEHHBIE OAHOPOIHBIE U HEOJNHOPOJHBIC YPABHECHHUS
C TMOCTOSHHBIMH KO3 (UIMEHTaMH: MOCTPOEHHE OOLIero pelieHus. YpaBHEHUs C Ipa-BOM YacCTbhIO
CIIELIMAIILHOTO BHJA.

Pazgen 9. UncinoBble 1 pyHKIMOHATBbHBIE PSIAbI

Tema 9. 1. UucnoBble psaabl

UucnoBble psiibl: CXOJUMOCTb, HEOOXOJUMOE YCIOBUE CXOAUMOCTHU. [Ipu3HAaKK CXOIUMOCTU PSIIOB C
IIOJIO)KUTENIBHBIMU  WICHAMHU. 3HAKONEPEMEHHBbIE psAbl. 3HaKouepenyrommuecs panel. Teo-pema
JleitOHuna.

Tema 9. 2. ®yHKkuuoHaJbHbIE psiabl. CTeNeHHbIE PSiAbI

[Tonatue o ¢yHKuUMOHANBHBIX psanax. Ob6macTh cxoxumocTH. PaBHOMepHas cxonaumocTs. Teopema
Beitepmitpacca. CBoiicTBa paBHOMEPHO CXOASIIMXCA PSJIOB: HENPEPHIBHOCTb CYMMBI  psi-11a,
nowieHHoe au¢pdepeHpOoBaHUE U UHTETPUPOBAHUE.

Crenennble psabl. Teopema AbGens. MuTtepBan u paguyc cxoaumocTd. CBOMCTBA CTENEHHBIX PSAJIOB:
HEMPEepPhIBHOCTh CyMMBbI, auddepeniupoBanue, wuHterpupoBanue. Psapr Teimopa. Ilpumoxenwue
CTETICHHBIX PSJIOB: BHIYMCIECHUE (PYHKLNH, WHTETPAJIOB, pelieHne udQepeHnrnanbHbIX ypaBHEHUHN.
Pasznea 10. F'apmonnyeckunii anaan3

Tema 10. 1. Paas1 dypbe

OneMeHThl (YHKIMOHAIBHOTO aHanu3a. OpTOroHalbHbIE U OPTOHOPMHUPOBAHHBIE CUCTEMbI (YHKIIUH.
Paznoxxenne ¢ynkuuii B psg Dypoe. Paznoxenne B psin DPypbe HENEpUOAUYECKUX (PYHKIH,
3aJJaHHBIX HA OTPE3Ke; pa3liokeHHe (YHKIMH B Psii TOJBKO MO KOCHHYCAaM M TOJBKO MO CHHYCaM.
Anmpokcumanusg  GYHKIUH  TPUTOHOMETPUYECKMMHM MHOTOWIeHamMH. MUHHMalbHOE CBOMCTBO
qacTUUHBIX cymMM psifioB Dypre. HepaBenctBo beccens. PasenctBo IlapceBans. Kom-muiekcHast ¢popma
pana @ypee.



Tema 10. 2. UaTerpan Pypoe

Hurerpan ®ypre. KommuekcHas (popma muTerpana ®dypwe. [Ipsmoe m oOpaTtHOe mpeoOpa3o-BaHUE
®ypre. Cnektp curHana. CBOICTBa CIEKTPOB.

Paznen 11. JueMeHTbl TeOprH (PYHKIUI KOMILIEKCHOW NMepeMeHHOM

Tema 11. 1. IndpdepenuupoBanue pyHKIHII KOMILIEKCHONH NepeMeHHOM

OyHkuuu KoMmIulekcHOM mnepemeHHoOW. Ilpenen. duddepeHuupyeMocTs M aHAIMTHYHOCTB. Y CIOBHS
Komm-Pumana. ['apmonuueckue u aHanuthyeckue QyHKOUHM. [eomeTpuyeckuil cmbica MOayls u
apryMeHTa IpOU3BOIHOM.

Tema 11. 2. UuTerpupoBanue GyHKIUH KOMILIEKCHOHM IepeMeHHOH

WuterpupoBanue mo komrviekcHoi mepemeHHOH. Teopema Komm. WMuterpansnas ¢opmyna Komm.
@opMyInbl Ui TPOU3BOIHBIX.

Tema 11. 3. Psaabl GpyHKIMH KOMIIEKCHOH NepeMeHHOMH

Panpr Teiinopa u Jlopana. M3onupoBaHHble OcoOble TOYKHM, UMX Kiaccuukanus. Beraer ¢yHkimu.
OcHoBHast TeopeMa O BblueTax. BoluncieHre UHTErpajsoB ¢ MOMOIIBIO BBIYETOB.



3. PACIIPEJEHUE YACOB 11O TEMAM M BUJIAM YYEEHOM PABOTHI

No

HanmeHnoBaHue pas3acia,

o =
n/n | (OTAEIBHOM TEMBI) S é = S o
M| \© = © | 3
| & | g |8z|5
= O 5 I<e] E 5} ) =
S | 55| % o |8 |3 = ©
= Sl i S O E|SE =
:|ZE| E| B |zE|FE| 2
S | 53| © © |[Eol|l &3 =
= (== = T ¥ M g ]
. < = S A
= o E as| &
Sl g | 2 |Fg|E
Q < Q Q
SH = =
1 JIeMeHThI JIHHEHHOH anreopbl 12 0 0 24 0 0 36
AHAJIMTHYECKOI reoMeTpuu
Omnpenenurenu. Matpunpl. CUCTEMBI
1.1 | nuHelHBIX anreOpanyeckux 4 0 0 8 0 0 12
YpaBHEHUI
1.2 | OcHOBBI BEKTOPHOU anreOpbl 4 0 0 8 0 0 12
13 DJIEMEHThI AHAIUTHYECKON 4 0 0 ] 0 0 12
reoMeTpUn
) Beenenune B MaTeMaTH4ecKHil 3 0 0 12 0 0 20
aHaIu3
2.1 |KommekcHble uncna 4 0 0 6 0 0 10
29 Oyukuus. [Ipenen u HenpepbIBHOCTH 4 0 0 6 0 0 10
byHKIMH
3 I[m])(bepenuuanf)noe HCHCIIEHHE 8 0 0 6 0 0 14
(pyHK-IIMH OJHOM NepeMeHHOM
3.1 |IIpousBonHas u quddepeHunan 4 0 0 4 0 0 8
39 [Tpunoxenus nugpdepeHanTbHOro 4 0 0 ) 0 0 6
VCYHC-JICHUS
4 HNuTerpanbHoe HCIHCIeHHe 14 0 0 2 0 0 36
(pyHKIIMH O/1HOI MepeMeHHOM
41 Heonpenenennslit vHTErpan u 4 0 0 6 0 0 10
METO/1bl UHTEIPUPOBAHUS
49 OnpeneneHHplil HHTErPal U €ro 4 0 0 6 0 0 10
BbIUHCIIE-HUE
43 [Ipunoxenus onpeaeIeHHoro 4 0 0 6 0 0 10
UHTErpajia
4.4 | HecoOcTBEHHBIC MHTETPAITBI 2 0 0 4 0 0 6
JuddepenuuaibHOe HCHUCTCHHE
5 | pyHk-1Hii HECKOJIbKHX 4 0 0 10 0 0 14
nepeMeHHbIX
51 I[I/I(b(i)epﬁiHHI/IaHLHOG HCYHCIICHUE 4 0 0 10 0 0 14
(bYHK-1T1I1 HECKOJIBKHX TIEPEMEHHBIX
HNHuTerpajbHoe HCHHCICHHE
6 |dyHKuMH HeCKOIBKHX 8 0 0 14 0 0 22
NepeMeHHbIX
6.1 | KpatHble unTerpansl 4 0 0 8 0 0 12




6.2 | KpuBoauHelHbIE UHTETPaIbI 2 0 0 4 0 0 6
6.3 | [loBepXHOCTHBIE HHTETPAJIBI 2 0 0 2 0 0 4
7 |Teopus moJisi U BEKTOPHbII aHAJIN3 6 0 0 8 0 0 14
7.1 | CkanspHOe moJie 4 0 0 4 0 0 8
7.2 | BektopHoe mose 2 0 0 4 0 0 6
8 OObIKHOBEHHBIE 4 0 0 16 0 0 20
audpdepeHunaNbHbIe YyPABHEHHUSA
31 JuddepennnanbHbie ypaBHEHHS ) 0 0 ] 0 0 10
MIEPBOTO MOPAJIKA
39 JuddepennnanbHbie ypaBHEHHS ) 0 0 3 0 0 10
BBICIINX MOPSIIKOB
9 YucaoBble 1 PYHKIUOHATbHbIE 12 0 0 12 0 0 24
PAAbI
9.1 |YucnoBsie psijbl 6 0 0 6 0 0 12
9.9 @yHKIMOHATIbHBIE Psi/ibl. CTETIEHHBIE 6 0 0 6 0 0 12
pAIBI
10 |'apMoHuYecKkuii aHAIU3 8 0 0 8 0 0 16
10.1 | Panbr @ypre 4 0 0 4 0 0 8
10.2 | Uuterpan dypobe 4 0 0 4 0 0 8
1 JeMeHThI Teopuu q)ymcuim 12 0 0 12 0 0 24
KOMILIIEKCHOM NepeMeHHOMH
11.1 | Anbdepentmposaime dyriunii 4 oo | 4]0l o] s
KOMIUIEKCHOM NIEpEMEHHON
1.2 |AHTerPUPOBAKNKE yHIKIIN 4 1ol o] 4] o] o0 8
KOMILJIEKCHOM NIEPEMEHHOU
113 Psinel (l)yHKI;[I/II/I KOMILJIEKCHOM 4 0 0 4 0 0 8
NIEPEMEHHOU
BCET'O 96 0 0 144 0 0 240

4. JABOPATOPHBIE 3AHATUA

JlaGopaTopHbIe 3aHATHS MO AUCHUIUIMHE «BhICIIas MaTeMaTHKa» B COOTBETCTBHH C yUEOHBIM
MJIAHOM HE MPEAYCMOTPEHBI.

5. MIPAKTHYECKHUE 3AHATUA (CEMUHAPDI)

No . TpynoemMkocTb
TemaTuka MPakTUYECKUX 3aHATUNA (CEMHUHAPOB)
/1 (gac.)
1 Onpenenurenu. Matpuiibl. CHUCTEMBI JIMHEWHBIX alreOpandecKkux 6
ypaBHE-HUU.
2 OCHOBBI BEKTOPHOW anreOpsbl. 6
3 ONEeMEeHThl aHAIUTUYECKON T€OMETPUH 6
4 KommiekcHble uncia 4,5
5 Oyukius. [Ipenen u HenpepbIBHOCTh (GYHKIIUU 4,5




6 [MpousBonnas u nuddepenmmar. 4,5
7 [Mpwioxenus muddhepeHINaTLHOTO HCIUCICHUS. 4,5
8 HeonpeneneHHslii MHTETPAJI U METOAbI HHTETPUPOBAHUS. 4,5
9 OnpeneneHHbli HHTErpajl U €r0 BBIYHMCIICHHE. 4,5
10 | IIpunosxkeHus: ompenesieHHOr0 MHTErpaa. 4,5
11 |HecoOcTBeHHBIE MHTEIrpAIbI. 3
12 | duddepennuansHoe ucuucieHne QyHKIUN HECKOIBKUX NEPEMEHHBIX. 4,5
13 | KpartHble nHTErpasl. 6
14 | KpuBonuHelHblE UHTErPabI. 3
15 |IloBepXHOCTHBIE MHTETPAJIBI. 1,5
16 |CxkanspHoe moJe 1,5
17 | BekropHoe none 1,5
18 | duddepeHnmanbHbie YpaBHEHHSI TIEPBOTO TOPSIKA. 6
19 | Juddepenunanbabie ypaBHEHUS BBICHINX MOPSIKOB. 6
20 |YwucnoBsle psabl. 4,5
21 | ®ynkunoHanbHble psiabl. CTENEHHBIE PALBI. 4,5
22 | Panger @ypoe. 3
23 |Hurerpan ®@ypee. 3
24 | uddepenunpoBanue QpyHKIHH KOMIUIEKCHON NepeMeHHOU 3
25 |HurterpupoBanne (QyHKIUH KOMIUIEKCHOW MEPEMEHHON 3
26  |Pager pyHKIMIA KOMIIEKCHOW 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. OneHouHbIe CpeacTea AJd TEKyHIEro KOHTPOJIsA yCIIEBAEMOCTH
HpI/IMCpHBIC 3alaHuA OJIs1I KOHPOJIbHBIX pa60T:

KontponpHas pabota npoBogurcs B popme NpakTUKyMa.

1 cemectp:
KontponbHas padota (I[Ipeaensr u mpou3BoaHBIC) BKIIOYAET B CE0S CIEIYIONINE MPUMEPHI:

1. HaxoxneHnue mpou3BOAHBIX CIOXKHBIX (PYHKIMH, mpou3BeneHus] QyHKIUN, YaCTHOTO (YHKIUH.

2. HaxoxneHue  OpOM3BOAHBIX  (QYHKUMH ¢  T[OMOIIBIO  MpUeMa  JIoTapu(hMUUECKOTO
nuddepeHnupoBaHus

. Haxoxnenne npous3BoJHON HEIBHOW (DYHKIIMU

. Haxoxnenne npon3BogHON (QYHKIMH, 3aJaHHOM mapamMeTpruuecKu

. Beruucnuth npuOiamkeHHo 3HaueHHUs (QYHKIMM C MOMOUIbI0 JuddepeHnnana

HaxoxaeHne nponu3BOJHON, UCIIONB3Ysl €€ ONPEACICHHE

Haxoxnenue npenenaoB oT ApoOHO-paliMOHAIBHONW (PyHKIUHY;

. HaxoxneHune npenenoB ¢ ucnosib30BaHueM | M 2 3aMedaTenbHBIX MPENEIOB

. HaxoxneHue npenenos ¢ MOMOILBIO Pa3JI0KEHUS.

NN RN o NV N

2 cemectp:
Kontponsnas pabdorta (nmo teme Heompenenennsiii u OnpeneneHHbI MHTErpajbl) BKIOYaeT B ceds
CIIEIYIOLUE IPUMEPBI:
1. Haiitn HeonpeneneHHbI UHTETPAJI C IIOMOLIBIO 3aMEHBI ITIEPEMEHHOM.
2. Haiitn HeonpeneneHHbl UHTETPAII 110 4aCTIM
3. Haiitn HeonpeneneHHbli HHTErpall OT pallMOHAIBHON ApooH
11



4. Haiitu HeonpeneneHHbI HHTErpal OT UPPALMOHANIBHON (QYHKINN

5. Haiitu HeonpeneneHHplii HHTErpal OT TPUTOHOMETPUUECKON (hyHKUINU

6. Haiitn onpenencHHbI UHTErpall

7. HccnenoBath Ha CXOAMMOCTh HECOOCTBEHHBIM MHTETPAI

8. Haiitu miomans ¢urypsl, orpaHu4eHHON 33JaHHBIMU KPUBBIMH.

3 cemecTp:

KonTponsHnas pabora (1o Teme Pspl) BKiItouaeT B ceOs cienyrolye MpuMepsbl:

1. Haittu cymmy naHHOro psna.

2. HccnenoBath Ha CXOAMMOCTD 3HAKOIOJIOXKUTEIbHBIE PSbI (3 psiga)

3. HccnenoBaTh Ha YCIOBHYIO MM a0COJIOTHYIO CXOJUMOCTb JIaHHBIN 3HAKOUYEpeayIOIIUIics
pan.

4. Haiitu o0Gnacth cXOQMMOCTH 3aJJaHHOTO CTENEHHOIo psizia

5. PaznoxuTe B cTeneHHON psl AaHHYIO (QYHKLIUIO U HAUTU €ro MHTEpBaJl CXOJUMOCTH.

6. C nmomouIpIo pas3iokKEeHUs B P HAWTHU Mpeaed.

7. C nomomibio pa3ioKeHHs B Psi BBIYUCIUTBH OIPENEICHHbI MHTErpal ¢ TOYHOCTBIO JI0
0,001.

Bormpocs! k Tectam:
1 cemectp

1.ITpu mepecTaHOBKE JBYX CTPOK OMPEACIUTENbD ...
MEHSIET 3HaK Ha MPOTUBOIIOIOKHBIN?

HE MCHSETCS

oOparraercss B HOJb

2.1lpu HaIM4YUM IBYX OJAMHAKOBBIX CTPOK ONPEHETUTEND ... 7
paBeH HYIIIO

MEHSET 3HaK Ha IIPOTUBOIOJIOKHBIN

HE U3MEHUTCS

3.MI3MeHuTCs 1M 3HAYEHHE OIpPENENUTENs, €caM K 3JIEMEHTaM OJHOM M3 ero CTpoK NpuOaBUTH
3JIEMEHTHI IPYrol CTPOKH, YMHOXXEHHBIE Ha OJIHO U TO K€ YHUCIIO?
HET

Ja

4.BepHO 1M UYTO, ONpPENETUTENIb TPETHEro TMOpsiKa BCErAa NPUHUMAET TOJBKO IOJOXKHUTEIbHbIE
3HAYCHHS?

HEBEPHO

BEPHO

5. BepHo 511, 4TO MHUHOD 3TO aOCOJIOTHASI BEJIMYMHA alreOpanyecKoro JOMOJIHEHUs?
HEBEPHO
BEPHO

6.MOXeT JIi ONpeNeTuTENb COJIePKaTh TPU CTPOKH M JiBa CTOJIOMA?
HET
na

7.BepHo 1M, YTO BBIYMCIEHHE OINPENENUTENs YETBEPTOrOo MOpPSJIKAa CBOAUTCA K BBIYMCICHUIO
onpeAenuTeNnell TpeTbero nopsaaka?

12



HEBEPHO
BEPHO

8.Bcerna am MOXKHO YMHOXaTh MaTpHIIbl POU3BOJIBHON pa3MepHOCTH?
HET
aa

9.BepHO 1M, YTO €IMHUYHON MATPHUIICH HA3bIBAIOT MATPUILY, COCTOSIIYIO M3 OJHUX CAUHUIL?
HEBEPHO
BEPHO

10.BepHo 11, 9TO TPW BHIYMCICHUH OOpAaTHONH MaTpHUIl HEOOXOIMMO BBIUYMCIUTH ONPEACTUTENb
VCXOAHON MaTpuubl?

HEBEPHO

BEPHO

11. BepHo 1M, 4TO pe3ylbTaTOM YMHOXKEHMs IAHHOM MaTpHUIbl HA COOTBETCBYIOIIYIO €H OOpaTHYIO
SIBJIAETCSl €IMHUYHAs mMaTpuua’?

HEBEPHO

BEPHO

12.BepHo 11, 4TO MaTpulla pa3MEPHOCTHU JBa HA J[BA UMEET paHr aBa?
HEBEPHO
BEPHO

13.BepHo 1M, cucTeMa JMHEWHBIX alreOpandyeckux ypaBHEHMHM pPa3sMEpHOCTH JBa HAa TPU MOXKET
UMETh €IMHCTBEHHOE pelleHue?

HEBEPHO

BEPHO

14.BepHO 111, 4TO paHTOM MaTPHUIIbl HAa3bIBAIOT KOJIMUYECTBO HEHYJIEBBIX MUHOPOB?
HEBEPHO
BEPHO

15.BepHo 11, 4TO KOOPAMHATHI BEKTOPA - 3TO KOOPAMHATHI KOHIIA BEeKTOpa?
HEBEPHO
BEPHO

16.Berauciuth 1uHy BekTopa ¢ koopauHaTamu (0;4;3)?
Hanumwure otBer

17. Ilycte manbl n1Ba Bekropa a=(-1;3;2), b=(3;-4;1). Torma ux ckamsipHOe MPOU3BEICHUE PABHO...
Hanumure otBet

18. CkansipHO€ Nnpou3BeJeHNE BEKTOPOB - ATO ...7
YHCIIO

BEKTOP

HOJIOKUTENBHOE YHUCIIO

OTpULIATENILHOE YHUCIIO

19. BexropHoe mpou3BeAeHUE BEKTOPOB - ...7
YUCIIO
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BEKTOP
HOJIOKUTENBHOE YHCIIO
HYJIEBOM BEKTOP

20.CmenianHoe MPOU3BEIEHUE BEKTOPOB - 3TO YHCIIO WIH BEKTOp?
YHCIIO

BEKTOP

ITOJIOXKUTCIILHOE YHCIIO

OTpHUIIATENILHOE YUCIIO

21.BepHO 1M, YTO JBa BEKTOpa MEPIEHIUKYISAPHBI TOTNA W TOJBKO TOT/A, KOTJa HMX CMEIIaHHOE
MIPOU3BEJCHUE PABHO HYIIO?

HEBEPHO

BEPHO

22.BepHO M, 9TO JBa HEHYJIEBBIX BEKTOpA IMEPICHIUKYISIPHBI TOTJa M TOJBKO TOT/A, KOTJAa HX
CKaJISIPHOE MPOU3BEACHHUE PABHO HYIIO?

HEBEPHO

BEPHO

23. Ilycte manbl nBa Bekropa a=(-1;3;2), b=(3;-4;1). Toraa BekTop atb uMeeT KOOPAUTHATHI
(2;-1:3)

(4-7:-1)

(-3;-12;2)

24.BepHO I, YTO €CIM TPU BEKTOpa KOMILIAHAPHBI, TO KOTJAa WX BEKTOPHOE MPOM3BEICHHE DPaBHO
HYIIO?

BEPHOHEBEPHO

BEPHO

25.Ilycts nmanbl nBa Bektopa a=(-1;3;2), b=(3;-4;1). Torna BekTop b-a uMeeT KOOPAUTHATHI
(2;-1;3)

(4;-7:-1)

(-3;-12;2)

26.ITycte Touka A mmeer koopauHathel (1,5,9), a Touka B xoopaunater B(5,3,4).
Torga xoopauHatel BekTopa AB ...

(4;-2;-5)

(6:8;13)

(5;15;36)

2 cemecTp:

1.Ilycte BekTOp a mmeeT koopauHatel a(1,2,6), a Bektop b(5,6,8).

Haiinure cxansipHOe NpOU3BENCHUE BEKTOPOB.

Hanumure otBer

2. Ilyctp BekTop a mmeer koopauHathl a(1,5,2), Bektop b(1,4,3), a BexTop ¢(2,8,6).

Haiigure cMemaHHOE NPOU3BEICHUE BEKTOPOB.
Hanumwure otBer
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3.Ilycts BekTOop a umeet koopauHatsl a(0,6,8).
Haiigure nnuny Bektopa a.
Hanumwure otser

4. Kakumu ABYMSI BEIMUYUHAMH OIPEAENISIETCA MOJIOKEHHE TOYKU B MOJSPHOU CUCTEME KOOPAMHAT?
abcruccon

OpAUHATOU

paccTOosTHUEM TOYKH /10 Hadyayia KOOPAMHAT

yriaoMm, oOpa30BaHHBIM PaJUyC BEKTOPOM TOUKH IO Hayalla KOOPAMHAT

KOCHHYCOM YIJIa, 00pa30BaHHBIM palyC BEKTOPOM TOYKH J0 Hayajga KOOpAUHAT

CHUHYCOM, OOpa30BaHHBIM PaJNyC BEKTOPOM TOYKH JI0 Hayanaa KOOpJAUHAT

5.YpaBHeHME BU/A ... Ha3bIBaeTCs OOIIMM ypaBHEHUEM MpPSIMOM Ha IJIOCKOCTU?
Ax+By+C=0

Y=KX+B

x/aty/b=1

6. BepHo nu, yto npsimast Buaa y=6 napawiensHa ocu OX?
HEBEPHO
BEPHO

7.BepHo 1, yTo mpsimasi BUAa X=6 napayenbHa ocu OY?
HEBEPHO
BEpPHO

8.YpaBHeHHE BU/A ... HA3BIBACTCA YpaBHEHHEM NPSMON C YIIIOBBIM KOA(PPHUIIHEHTOM?
Ax+By+C=0

Y=KX+B

x/a+y/b=1

9.BepHo 1m, 4TO npsAMas y=2X NPOXOJUT Yepe3 Hauallo KoOpAUHAT?
HEBEPHO
BEPHO

10.0Tpe3ok kako# JIMHBI OTcekaeT mpsmas y/2+x/3=1 Ha ocu OX?
3

5
2
1

11. Bepno 1, uro Bektop n(1,2) sBIsSETCS BEKTOPOM HOPMaNH K MpsMon x+2y-4=07
HEBEPHO
BEPHO

12.0npenenure yroa HakjioHa mpsaMon y=x+5 k ocu OX.
30
45
60
90

13.0npenenure B3aMMHOE PacCIOOKEHUE ABYX MPSAMBIX Ha TWIOCKOCTH 2X+4y-1=0 u 4x-2y+7=0.
HEPIEHIUKYIAPHBI



napaJljICJIbHBI
MEPECCKAIOTCA

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

15.0npenenure B3aMHOE pACHOJIOKEHUE JBYX IUIOCKOCTEH B NpocTpaHcTBe 2Xx1t9y-4z=0 wu
6x+27y-12z+7=0.

HEepIEeHIUKYIISPHBI

napasulesIbHBbI

HepeceKaroTcs

16.CocraBpTe ypaBHEHHE IUIOCKOCTH, MpOXoJsiueil yepe3 Touky M(2,3,5) nepneHIuKynspHO BEKTOPY
n(4,3,2).

4x+3y+2z-27=0

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

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

4x+3y+27-2=0

17.CoctaBpTe ypaBHEHHE IUIOCKOCTU,IIPOXOJAIIEH depe3 Touky M(2,3,-1) mapaiienbHO TIIOCKOCTH
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 IIJIOCKOCTH, MpoxXosiieiiuepes ock OZ u Touky M(2,1,5).
x-2y=0

2x-y=0

x-2y-1=0

x-2y-2=0

19.CocraBuTh ypaBHEHHUE IIJIOCKOCTH, Mpoxoasmen yepe3 Touku M(3,1,2) u M(6,0,1) u nmapamiensHO
ocu OZ.

x+3y-6=0

x+3y-1=0

x+3y-3=0

x+3y-4=0

20.CocTaBuUTh ypaBHEHUE IUIOCKOCTH, mpoxonsdmeil uepes Touku A(2,-1,4) u B(3,2,-1)
MEPIEHIUKYISIPHO TUIOCKOCTH X+y+2z-3=0.

11x-7y-2z-21=0

x-7y-2z-21=0

11x-y-2z-21=0

11x-7y-z-21=0

21.YemMy paBeH KBaJpaT MHUMOMW €IUHHUIIBI?
1
-1
0
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22. Haiinure cymMMy JIByX KOMIUIEKCHBIX uuncen 3-41 u 6+5i.
9+

10+4i

1+91

23. Haiinute pa3HOCTh IBYX KOMIUIEKCHBIX uuncen 1-61 u 8+3i.
-7-91
-6-71
12-1

24. Haiigute mpou3BeaeHHE ABYX KOMIUICKCHBIX ducen 3-2i u -1+4i.
5+14i
14+51
10=71

25. Haiinure OTHOIIEHUE IBYX KOMIUIEKCHBIX uncen -1+4i u 3-2i.
-11/13+10/131

13/11+13/101

13/11-13/10i1

-13/11+13/101

26. Haiinure MOIyNnb KOMILIEKCHOTO uncia 3+4i.
5

7

0,75

2

27. HalimuTe apryMeHT KOMIUIEKCHOTO 4ucia 1+i.(B rpamaycax)
45
60
30

3 cemecTp:

1. O6nacteio onpeneneHus GyHKIIUU y=arcsin(X) sIBJISETCS MPOMEKYTOK
[-1,1]
('191)
(_130)
[0, 1]

2. O6nacrteio 3HaueHU QyHKIMH y=cos(3x-1) sBusercs
[-1,1]

(-1,1/3)

(_133)

[0, 3]

3.06nacteio onpexaenenus GyHkuuu y=In(2x-3) sBisercs
x>1,5

x<l,5

x>0

x>3
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4. Haiitu nipenen nocnegoBaTenbHocTH Xxn=(3n-2)/(6n+10)
0,5

2

0

3

5. Haittu penen pyakmum f(x)=(x"2-5x+6)/(x"2-4) nipu X, cTpeMseMycs K 2
Hanumure otser

6. Haiitn Haumensbiiee 3Hauenue ¢pyHkiuu f(x)= x*3-27 na otpeske [0;4]
Hanumwure otBer

7.Haiinure nHanbonpmee 3Hauenue gpynkuuu f(x)= x*3-3x+4 Ha otpeske [-2;0]
Hanumwure otser

8. Mns dpynkmun f(x)=(sin(13x))/x Touka x0=0 sBisIeTCA TOUKOU ...
pa3pbiBa BTOPOTO poja

YCTPAaHUMOTO pa3pbiBa

HEYCTPAaHMUMOTO pPa3pbIBa

9.Yemy paBen npenen pyakmun f(x)=(sin(2x))/x mpu X, ctpemsemycs K 07
Hanumure otser

10. dynkiusa f(x)=x"2-X sBisgercs 0eCKOHEYHO Majol (DYHKITMEH TMpH X, CTPEMSIIEMCS K ...

0
1
-1
2

11. Haiimute npousBoanyro pyHkimu y = 4x-800
Hanumure oteer

12. Haiigure npousBognyto ¢pyakmuu f(x)=5x"2-3x+1 B Touke x0=1.
Hanumure oteer

13.Yemy paBHa npousBogHas 07
1

0

C (C - xoHcTaHTa)

X

14 Kakas u3 popmyn 3amaer (u-v)'?
uv'

u'v-u-v'

u"v+u-v'

u'-v'-uv

15. Bepno nu, uro (u/v)'=u'-v-u-v'
HEBEPHO
BEPHO
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16.Bbruncnure 3HaueHUe Mpou3BOAHON (yHKIMM y=sin(5x+1).
Scos(5x+1)

Ssin(5x+1)

sin(5x+1)

cos(5x+1)

17.Bpruncnute 3HaueHHE MPOU3BOAHON (PyHKIMH y=cos(9x+4).
-9sin(9x+4)

sin(9x+4)

-sin(9x+1)

-cos(9x+4)

18.Bepno nu, uro ecinu f'(x0)=0, To x0 - Touka skcTpemyma?
HEBEPHO
BEPHO

19.BepH0 JIK, 4TO €CJIN (1)YHKI_II/I$I BO3PAaCTACT Ha HCKOTOPOM IIPOMEIKYTKE, TO €€ INPOU3BOJHAA
HCOTpULATCIIbHA

ITOJIOXKUTCIIbHA

oTpUuLaTeiibHa

20.Haiimute nHTEpBasBl BO3pacTaHus W yobiBaHus pyHkuum y=1/(x+2).
yOBbIBae€T Ha MPOMEXKYTKaX X<-2 u x>-2.

yOBIBa€T Ha MPOMEXYTKax X<l u Xx>2, Bo3pacTaeT Ha UHTepBaje 1<x<2
yOBIBaeT Ha MPOMEXKYTKax x<-1 m x>4, Bo3pacTaeT Ha MHTEepBaJe -1<x<4

21.Haiinure nHTEpBaNIbl BO3pacTaHUs U yObIBaHUS (yHKIMH y=1+2/X.
yObIBaeT Ha mpomexyrkax x<0 u x>0
yOBbIBaeT Ha MpoMexyTkax x<0 m x>4
yOBIBa€T Ha MpOMEeXyTkax X<l u x>4

22.MImeet v TOYKH dKCTpeMyMa (pyHKIuUs y=7-5x?
HET
na

6.3. OueHouHble cpeAcTBA 1JIs1 IPOMEKYTOUYHOH aTTecTAlNHU
[lepeuens BOMPOCOB I MOJTOTOBKU K IK3aMEHY

(muueitHas anrebpa)l cemectp

l. Onpenenurens 2-ro nopsaka.

2. Onpenenurens 3-ro nopsaka. [IpaBuno TpeyronbHUKOB.

3. Anrebpandeckoe TOTOTHEHHE.

4. ®opmynsl Kpamepa.

5. [Ipocreline nelcTBus HaJ MaTpULIAMM.

6. [IpownsBenenre maTpuil.

7. Pemienne cucteMbl TMHEHHBIX YpaBHEHUH C MOMOILBIO OOPAaTHOW MaTpHIIBI.
8. Meron ['aycca aJist pelieHus] CUCTEM JIMHEHHBIX YpaBHEHHIA.

9. Onepannu Hag BEKTOPAMHU.

10. IIpoekusi BEKTOpa Ha OCh.

11. Koopaunats! BekTopa. Pa3ioxeHne BekTopa 1o ocsM KOOpJAUHAT.

12. CxansipHO€ MTPOM3BEICHNE BEKTOPOB.

13. [TpunoxxeHus: ckaiasipHOro npousBeneHus. OU3NUECKUl CMBICI.

14. BekTopHOE poU3BeCHUE BEKTOPOB. [€OMETpUYECKUI CMBICI BEKTOPHOTO IPOU3BEACHMUS.
15. BrIpaskeHue BEKTOPHOTO NMPOMU3BEACHUS YEPE3 KOOPAUHATHI BEKTOPOB.
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16. CwMemnranHoe MMPOU3BCACHHUEC BCKTOPOB. FGOMeTpI/I"ICCKI/Iﬁ CMBICIT CMCHIAHHOTO MTPOU3BCACHUA.

17. BrIpakeHue cMmenaHHOTO NMPOU3BEACHUS Yepe3 KOOPIUHATHI BEKTOPOB.

18. CBs3p MEXIy NPSAMOYTOJBHON U MOJSPHOW CHCTEMaMH KOOPIMHAT.

19. Paccrosinue Mexay ABymMs TOYKaMM Ha IJIOCKOCTH.

20. Jlenenue orpe3ka B JaHHOM OTHOLIEHHH.

21. [Tnomane TpeyrojibHUKA, 3aJJAaHHOTO CBOMMH BEPIIMHAMH (HA TJIOCKOCTH).

22. OOwiee ypaBHEeHHE NPSMOM Ha MIOCKOCTU. YpaBHEHUE MPSAMON B OTPE3Kax.

23. YpaBHeHHE TPsSMOi ¢ yrmoBeIM KodddumnmentoM. [lapamerprudeckne ypaBHEHUs MPSMOM Ha
IUIOCKOCTH.

24. Kanonuueckoe ypaBHEHHE NPSIMOM Ha IUIOCKOCTH. YPAaBHEHWE NPSIMOM Ha IUIOCKOCTH,
IPOXOJALIEH Yepe3 JBE TOUKH.

25. VpaBHEHHE NpAMONW Ha IUIOCKOCTH B IOJSAPHBIX KoopanHarax. HopmanbHoe ypaBHeHuHE
IpSIMOM Ha IJIOCKOCTH.

26. PaccrosiHue OT TOYKM 10 MPSIMOM Ha IIJIOCKOCTH.

27. Yron wMexay AByMsS OpAMBIMHM  HA  IUIOCKOCTH. YCIOBHE MMApaJUIEIBHOCTH U
HNEPIEHANKYIIPHOCTU NPSMBIX Ha IUIOCKOCTH.

28. Onnunc (KaHOHMYECKOE YpaBHEHHE JJUIMICA, HCCleloBaHHE (OpPMBl IIUIMIICA IO €ro
YPaBHEHMIO).

29. [unep6ona (kaHOHMYECKOE ypaBHEHHE TMIIepOOJIbl, UCClieoBaHue (OpMBbI THIIEPOOIIBI 110 €e
YPaBHEHMUIO).

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

31. OO1iee ypaBHEHHUE IIIOCKOCTH.

32. YpaBHEHHE 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 IIIOCKOCTH.

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

36. [Ipsimast B mpocTpaHcTBe. YpaBHEHHE MPSMOM, MpoxXoislie uepe3 aBe Touku. OO1me
YPaBHEHHS IPSIMOM.

37. VYron Mexay NpsMbIMHA B NPOCTPAHCTBE. Y CIOBUE MAPAJIEIBHOCTH M NEPIEHIUKYISIPHOCTH
IPSMBIX B IPOCTPAHCTBE.

38. VYcnoBrue npUHAIEKHOCTU ABYX HPAMBIX OJHOM IJIOCKOCTH.

39. VYron Mexay npsMoil ¥ MIOCKOCTHIO.

40. VYcnoBrue npUHAIEKHOCTU NPSIMON TIOCKOCTH.

41. [ToBepxHocTH BTOpOTO Mopsiaka. [{uiuHapUuYecKre MOBEpPXHOCTH.

42. IToBepxHOCTH BTOpOro nopsaka. Ilosepxnoctu BpauieHus.

(maTemaTuueckuil aHanuz)l cemectp

1. KowmmnekcHble uyHcna; anredOpanyeckas, TpPUTOHOMETpUYECKas, IOKazareiabHas  (HOopMbl
KOMILJICKCHBIX YHCEI.

2. JlelictBUs HaJ KOMIUIEKCHBIMM uunciaamMu. Bo3BenaeHue B creneHb. l3BieyeHue KOpHA n-oil
CTEIECHHU.

3. ®yuknusa. CriocoObl 3aaanus GyHkuun. [Ipumepsr.

4. YucnoBas 1ocieqoBaTeIbHOCTD, €€ Mpeaei.

5. Ilpenen dynkmuu. OTHOCTOPOHHHUE TIPEIEIBI.

6. beckoHeuHo Maible 1 OeCKOHEYHO OoJbInne (PyHKIMHU, UX CBOWCTBA.

7. OCHOBHBIE TeOpeMbl 0 OeckOHEUHO ManbiX (QyHKIUAX. CpaBHEHHE OECKOHEUYHO MasbIX (DYHKIIHM.

8. IIpenen cymMMbl W Tpesen MpOu3BeAeHUs (YHKITHA.

9. IIpenen yacTHOTO ABYX (DYHKITHIA.

10. IlepBbIil 3ameuaTeNnbHbBIN Tpeaed.

20



11. Bropoii 3amMedaTenbHbIi Mpenen.

12. HemnpepbiBHOCTh (YHKUIMH. OKBUBAJIEHTHOCTb JBYX OIpEAEIeHUH HenpepbIBHOCTH. OCHOBHbBIE
TEOpPEMbI O HENPEPHIBHBIX (PYHKIUSX.

13. Knaccugukanust Touek pas3pbiBa.

14. TlpousBoaHast pyHkuuu. 3anayu, OPUBOASAIINE K OINpeNeseHHI0 MpOU3BOJHON. ['eomeTpuueckuit
CMBICIT IIPOU3BOTHOM.

15. CBsi3p MeXy HENPEPHIBHOCTHIO M JUPPEPEHIUPYEMOCTHIO (YHKIIMH.

16. IIpon3BoaHbIE HEKOTOPHIX JEMEHTAPHBIX QYHKIUH( , ).

17. TIpon3BoAHBIE CyMMBI, TIPOU3BENCHUS (YHKIIUHA.

18. IIpousBoanas yacTHOTO NBYX GyHKIMA. [Ipon3BoaHbIe tg X, ctg X.

19. TIpou3BoaHas CIOXKHOU (HYHKIIHU.

20. Jlorapupmuueckoe auddepenimpoanne. [Ipon3Boaabie GyHKITUH

21. IlpouzBoanasi oopatHoit ¢yHkiuu. [IpousBoaHbIe.

22. TlpousBoanas GyHKIHMH, 3a1aHHON HessBHO. [Ipom3BomHas QpyHKINH, 3aJaHHON MapaMeTPUIECKH.
23. Onpenenenue auddepenuunana. ['eomerpuueckuit cmbica auddepennuana.

24. Tlpumenenne nuddepennnana B NpuOIMmKEHHBIX BbhraucieHusx. CBoiicta nuddepenimana.
25. Teopema Pomis.

26. Teopema Jlarpanxa.

27. Teopema Kommu.

28. [IpaBuno Jlonurans. PackpbiTue HeompeneneHHOCTeH BUIa

29. IIpousBoanslie U nuddepeHraIbl BRICIIUX MOPSIKOB.

30. ®opmyna Teiinopa 1151 MHOTOWIEHA.

31. ®opmyna Teitnopa mis pynkumii. Pasnokenue dyHkumii B psan Makinopena.

32. Bospacranue u yObiBaHuE (DYHKITUH.

33. Dkcrpemym (yakimn. HeoOxoammoe ycioBue dKCTpeMyMa.

34. ocTaTo4Hble YCIOBHS dKCTpeMyMma (DyHKIIUH.

35. BorayrocTh, BeIMYKIOCTh Tpaduka pyakiuu. Touku nmeperuda.

36. ACUMIITOTHI.

37. HauGonbliee 1 HauMeHbllee 3HaYeHUs1 QYHKIIMU HA OTpE3KeE.

38. IlepBooOpasnas. Teopema o nepBooOpa3HbiXx. HeonpeneneHHbIii HHTErpal.

39. CRoiicTBa HEONpPEACICHHOTO MHTErpaja. Tabnuia MpoCTEHIINX WHTErPaIoOB.

40. Metoa 3aMeHBI TIEPEMEHHON B HEONPEIECICHHOM WHTErpase.

41. MeTtoa UHTETPUPOBAHUS 1O YACTSM.

42. NaTerpupoBanue IpoOHO-palMOHATIBHBIX (PYHKIIUH.

43. YHuBepcallbHasi TPUTOHOMETPHUECKasi IIOJCTaHOBKA.

[lepeyenbp BOMpPOCOB Jis MOATOTOBKU K 3a4€Ty C OLIEHKON 2 ceMecTp

1. Ompenenenue onpeneneHHOro UHTerpana. [ eoMeTpuyeckuii CMBICII.

2. CBoiicTBa ONpEACICHHOTO UHTErpasa.

3. UHTerpan ¢ nepeMeHHbIM BEPXHUM IPEIEIIOM.

4. ®opmyna Herorona-JleitOHua.

5. 3ameHa epeMEHHON B OINpEACICHHOM WHTErpaje, MHTErpupoBaHue mo "gactsam'.
6. [TpubmmkeHHOE BBHIYKMCICHHE OINPEIEICHHOT0 MHTerpana.

7. Beruucnenue Iiomaan IIoCKon (Urypsl

8. Bpruucienue JIMHBI TUIOCKON KPUBOM

9. Boluncnenue oObeMa Tena MO M3BECTHBIM IUIOMAASM TIOMNEpeuHbIX ceueHnid. OOBeM Temna
Bpa-1LeHUs.

10. HecoGcTBeHnHbIe MHTETpalIbl (C OECKOHEUHBIMU TPEIEIIaMHu).

11. HecoOcTBeHHBIE MHTETPalIbl (OT Pa3pbIBHOM (DYHKITUN).

12. IBoitHoit unrterpan. Omnpexnenenue. CBOMCTBA.

13. ®yHkuuu HeckoJIbKUX nepeMeHHbIX. Onpenenenue. [Ipenen. HenpepbBHOCTS.
14. TlpousBoaHas CIOXKHOU (HYHKIIUU.

21



15.
13.
14.
15.
16.
17.
18.
19.
20.
21.

[TpousBonHas (yHKIMM 3aJaHHOMN HesiBHO. YacTHbIe MPOM3BOJIHBIE BBICIIUX MOPSIKOB.
®opmyna Telinopa nns GyHKIUU IBYX MEPEMEHHBIX.
OkcTpeMyM (QDYHKIIUHM ABYX MEPEMEHHBIX.

Boruncnenue 1BOMHOIO MHTErpana (CBeeHUE K MOBTOPHOMY).
3aMeHa NepeMeHHbIX B ABOMHOM HMHTErpase.

Tpoiinoii unTerpan. Onpenenenue. CBolicTBa.

3aMeHa NepeMEHHBIX B TPOMHOM HHTErpale.
Juddepennnansupie ypaBHeHUs. OCHOBHBIE OIpPEEICHHUS.

muddepeHnanbHble ypaBHEHHUS.

Haunbonpiee n HanMeHblee 3Ha4eHUs (DYHKLMU JIBYX NEPEMEHHBIX B 3aMKHYTOH 00JacTu.

Juddepennmanbupie  ypaBHEHHS  C  Pa3JENAIONIAMHUCS — TEPEMEHHBIMH,  OJHOPOHBIE

22. Jluneiinpie muddepennmansueie ypaBHeHHs 1-ro mopsinka. Meton beprymm. YpaBHeHue
bepnymn.
23. ludpdepeHnnanbaple YpaBHEHUS! B MOJHBIX AU(QepeHnnanax.

24.
25.
26.
27.

Juddepennnanbaple ypaBHEHUS! BBICHIMX MOPSIKOB, JOMYCKAIOIUE MOHIKEHHE MOpsKa.
Jluneitnbie ogHOpoaHbIe AU depennnanbapie ypaBHeHus. CBOCTBA pEIICHHIA.

®opmyna JinyBusuis. BpoHckuaH.

CtpykTypa 0O0IIero penieHus: JTMHEHHOTO OJJHOPOJHOTO TU(PEepeHINATBHOTO YPaBHEHUSI.

28. JluneilHble OAHOpPOAHBIE JU(depeHIHaIbHbIe YpPaBHEHUs 2-T0 MOpsAAKa C IOCTOSHHBIMU
ko3 Punmenramu. Crpykrypa oOmiero pemieHus. (BemecTBeHHbIE KOPHH XapaKTEPUCTHYECKOTO
ypaBHEHHS. )
29. JluneitHble omHOpOAHBIE U (EepeHIaTbHbIe YpPaBHEHUS 2-TO TOpPSIKAa C TOCTOSHHBIMHU

kodpdunumentamu. CTpykTypa OOIIETO pEUIeHHUS.

YpaBHEHHUS).

30.

Jluneiinble HEeOAHOPOAHBIE AU depeHInaTbHbIe YpaBHEHNUS.

(KommnekcHble KOpPHHM XapaKTepPUCTUYECKOTO

31. Merox Bapualuu MPOU3BOJIBHBIX IMOCTOSHHBIX ISl MU QEpEeHIINATBHOTO YpaBHEHUS BTOPOTO
HOpsJIKa.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

Haxoxnenune yacrnoro pemenust JIH/Y, ecnu npaBas yacTe UMeET CHEUUAIbHBIA BU/I.
KpuBonuneiinbie uuterpaisl 1 poja.

Kpuponunelinbie unTerpais 2 poja.

®opmyna [puna.

VYcnoBue HE3aBUCUMOCTU KPUBOJIMHEWHOTO MHTETpajia OT MYTH WHTErPUPOBAHUSI.
[ToBepxHOCTHBIC UHTETpabl 1-r0 ¥ 2-ro poja.

Ckansphoe nosie. [Ipon3BoaHas o HanpaBIEHHUIO.

Bekropnoe none. I'paguent. J{useprenius. Potop.

®opmyna Croxca.

®opmyna [aycca-OcTporpaackoro.

Huseprenuus. LupKymnsinus, poTOp BEKTOPHOTO IOJIS.

[lepeuenb BOMpOCOB Uil MOATOTOBKU K 3K3aMEHY 3 ceMecTp

O 01NN kW=

10.

11.
12.

. Uncnosele psagel. Yactuunasg cymma psaa. Cymma psanpa. OnpenencHue CXOIUMOCTH.

. ['eomerpuueckuii psia, ero cymma.

. ColicTBa cxoaAUIMXCsl psAAOB (YMHOXKEHHE Ha YHCIIO, IOWIEHHOE CIOXKEHUE; OCTAaTOK Psla).
. HeoOxoumblIii MpU3HAK CXOJUMOCTH PSIa.

. IIpu3Haku cpaBHEHUS PSNOB C IOJOKUTEIBHBIMHA WICHAMHU.

. Ilpuznak Jlanambepa.

. PanukaneHblii npu3Hak cxoaumocTtu Koru.

. MHTerpaneHbiil nmpusHak cxogumoctu Komm.

. 3Hakouepeayrommecs: psaael. Teopema JleitOamIA.
3HAKOMIEPEMEHHBIC Psibl. AOCOTIOTHAS M YCIOBHAS CXOJAHMOCTD.
OyHKIMOHANIBHBIE psAabl. O01MacTh CXOAMMOCTH.
HenpepsIBHOCTE CyMMBI psizia.
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13. uddepeHumpoBanie 1 UHTETPUPOBAHUE PSAJIOB.

14. Crenennsle panael. Teopema AGens. Pagnyc cXxoauMOCTH CTENEHHOTO psija.

15. IounenHnoe nudgepeHpoBaHNEe U UHTETPUPOBAHUE CTEIIEHHBIX PSIOB.

16. Pa3noxeHnue sneMeHTapHbIX (QyHKUMH B creneHHoW psa. Psg Maxknopena. Psaa Teitnopa.

17. Paznoxxenue yHkumii exp(x), sin(x), cos(x), arctg(x) B CTIIEHHOH ps.

18. BeiBox dopmynsl Ditnepa. buHoMuanbHbIi ps.

19. TlpubnuxEéHHOE BBIYUCIECHUE OMNPEACTAEHHBIX WHTErpasioB, 3HAYCHUNW GYHKIUH C MOMOUIBIO
PAIOB.

20. IIpubnmxénHoe uHTerpupoBanue IuddepeHnanbHbIX YpaBHEHUH C MTOMOIIBIO PSIIOB.

21. Panpr @ypre. 3anaya rapMOHUYECKOTO aHAIM3a.

22. Onpenenenue ko3pduureHtoB paga Pypee.

23. OpTOroHaJILHOCTh CUCTeMBI QyHKIW. [Tpumepsr.

24. Paznoxenue B psa Oypbe GyHKIUN ¢ MPOU3BOIBHBIM NepuoaoM 2.

25. Unrterpan @ypre. UnTerpan @ypbe oT 4ETHON U HEUETHON (PYHKIIHIA.

26. Unrerpan dypre B koMiuiekcHoi (opme. [IpeobpazoBanue Oypre (mpsimoe U 0OpaTHOE).

27. OyHKIMHA KOMIUIEKCHOU mepeMeHHON. OCHOBHBIE TPAHCUECHICHTHBIC (DYHKITUH.

28. Ilpenen, HEMPEPHIBHOCTh (PYHKIIMHM KOMIUIEKCHON MEpeMEHHOM.

29. IlpousBoaHast PyHKIMHE KOMIUIEKCHON TiepeMeHHOW. OmnpeneneHue. AHATUTHIHOCTb.

Ycenosus Komm-Pumana.

30. Harerpan ¢yHknmm KoMmIulekcHOW mnepemenHod. Omnpenenenue. CpoiictBa. I[lpaBwino s
BBIUMCIICHUS.

31. Teopema Kommu.

32. UnrerpanbHas ¢opmyna Komu.

33. Panwr Telinopa anst GyHKIIUN KOMIDICKCHON MEPEMEHHOM.

34. Papn JlopaHa, ero TjaBHas W NMpaBWJIbHAs 4acTU. Beraucienne ko3 QuIimeHTos.

35. Beruer yHKIMU KOMIUIEKCHOW NepeMeHHOo. OCHOBHAsi TeopeMa O BhIYETax.

36. Ompenenenne  caydaitHoro  coOwiTmsi.  OmpeneneHne  JOCTOBEPHOTO,  HEBO3MOXKHOTO,
IPOTHBOIOJIOKHOTO; HECOBMECTHBIX, HE3aBUCUMBIX COOBITHIA; TOITHOW TPYNIBI COOBITHHA.

37. Knaccuueckoe, CTaTHCTUYECKOE, TEOMETPUUECKOE OIpe/IeIeHne BEPOSITHOCTH.

38. Teopema cio>xeHUsI BEPOSATHOCTEH.

39. Teopema YMHOXXEHHUS BEpPOSTHOCTEH [UIi 3aBUCHUMBIX COOBITHHA. TeopemMa yMHOXCHHS
BEPOSITHOCTEN ISl HE3aBUCHUMBIX COOBITHH.

40. ®opmyna nonHOM BepositHocTH. Dopmyna baiieca.

41. IToBropHsbie ucnbiTanusi. @opmyna bepuyriu.

42. TloBTopHBIe HcTbITaHUA. JIoKabHAA U MHTErpanbHas Teopembl Jlamnaca. opmyna Ilyaccona.

43. JluckpeTHasl ciydaiiHas BelWYMHA. 3aKOH pacupeneneHus. [Ipumepsi.

44. MaTeMaTH4eCcKOe OXKHUJAHUE TUCKPETHOUN ClydailHOW BeaW4uHBI. [Ipumepsl.

45. Jlucnepcusi  OUCKpeTHOM  cimydaiiHOM — BenuuuHbl.  Omnpenenenus. Ilpumepsl.  Cpennee
KBaJI[paTHYECKOE OTKJIOHEHUE.

46. HemnpeprbiBHast ciiydaiiHasi BEIMYMHA.

47. MaTeMaTl4ecKkoe OXHUJAHUE U TUCTIEPCUS] HENPEPHIBHOM CIy4aHOW BEJIMYUHBI.

48. HopmansHoe pacnpeneneHue. CMbICT mapamMeTpoB

49. Cucremsl ciiydailHbIX BeauyuH. CiydaliHbIE BEKTOPBI.

50. Koaddumment xoppensnuu, ero cBorcTBa. JIMHUS perpeccuu.

51. MaremaTtudeckasi craTuctuka. OCHOBHbBIEC MOHATHA. 3a1a4d MaTEMAaTUYECKON CTATUCTU-KU.

52. CraTucTuyeckue OLEHKH MapaMeTpoB pacmpeneneHus. Hecmemiennsie, 3>¢QQEKTUBHbIE U
COCTOSITENIbHBIE OLIEHKU. [ eHepaabHas U BHIOOpPOUHAs CpEIHHUE.

53. BbIOOpOYHBIN METO/I.

54. JloBeputenbHble UHTEpBaibl. [Ipumepsl

55. Cratuctuueckasi mpoBepKa TMUIOTE3.
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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 8 16
[IpucyrcTBue Ha 3aHsTHA 1 40 40
Obs3aTenpHAs caMOCTOATeNbHAS paboTa
Brinonnenue tecra 6 1 6
BeimonHeHHE KOHTPOIEHOH pabOoTHI (ITPAKTHKYM) 8 1 8
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 0,5 46 23,0
IMpakTukym (BeImonHeHNEe TPAaKTUIECKOTO 3aaHU) 1 12 12
OO0s3atenbHast CAMOCTOSATENbHAS paboTa
Brinonuenue tecra 15 1 15
Brinonnenue KOHTPOJIBHON pabOTHI (IIPAKTUKYM) 20 1 20
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) 7 2 14
ITpucyrcrBue Ha 3aHATUN 1 32 32
Obs13aTenpHas caMoCToATeNnbHAs paboTa
Brinonuenue tecta 10 1 10
BrimonHeHNE KOHTPOIBHON paboTHI (TIPAKTHKYM) 14 1 14
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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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