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1 Ilesin 0CBOEHUA JMCLUIIIMHBI

LenaMy 0CBOEHUS AUCITUTUTUHBI «MaTeMaTHKa» SBJISIETCS:
NPUBUTHE HABBIKOB HCIIO/Ib30BAHUSI MaTeMaTMYeCKUX METO/OB  HWCC/Ae[OBaHWS U OCHOB
MaTeMaTHUeCKOr0 MO/Ie/IMpOBaHusl B Oyaymieli mnpodeccur T0 WHXEHEpHOMY 00ecrieueHHIO
JieATeIbHOCTUA YejloBeKa B HeJpax 3eM/M TPH KCIUIyaTallMOHHOMW pa3Befike, 100ObIYe U repepaboTke
TBEP/IbIX T0JIE3HBIX UCKOTAeMbIX, CTPOUTETBCTBE M IKCIUTyaTal|uy MO/3eMHBIX 00BEKTOB Pa3/TUUHOrO
Ha3HAYeHUs].

2 MecTo JUCIMIUIMHBI B CTPYKType 00pa30BaTe/IbHON MPOrpaMMbl
NMOATr0TOBKHY CreljHaInucTa

JucuuniHa «MatemaTtka» BXOAUT B 6a30ByIo uacTh 6s10ka 1 ob6pa3oBaTeibHOM IPOrpaMMBl.

st u3yyeHusi AUCLMIIMHBI HeOOXOJUMBI 3HaHUSI U yMeHUs, C(OpMHUpOBaHHbIe B pe3yJibTaTe
M3y4YeHUH [JUCLIMIUTHH: «AsreOpa ¥ Hauasa aHanu3a», «['eomeTpusi» B 00bEMe MpoOrpaMmbl CpefiHei
IIKOJIBI.

3HaHUS ¥ YMeHUs, TIOMyueHHbIe TMPY W3Y4YeHUH [JaHHOW [JUCLIMIUTUHBI OyayT HeoOXOAWMBI B
KaueCTBe OCHOBBI /151 OCBOEHUS JUCLIMIIIVH eCTeCTBeHHOHAyUYHOr'o LUK/, a TaKKe [/ OCBOeHUs TeX
JVCLUIUIMH TIPO()eCCHOHANBHOTO IMK/Ia M B HAYYHO-MCC/Ie/|0BaTe/bCKON paboTe, [/ KOTOPBIX
TpebyeTcsi 3HaHMe U B/afiecHMe MeToJaM{d MaTeMaTHMuecKoro aHaau3a M MOJenMpoBaHMs,
TeOPeTUUeCKOro Y SKCIepUMEeHTaJIbHOI0 UCC/Ie/l0BaHUs, NIPUMeHeHre aHA/IMTUUeCKUX U YMC/IeHHbIX
METO/IOB pellleHHs] TIOCTaB/eHHbIX 3ajau: Pusnka, Teopusi omMOOK M ypaBHUTe/bHbIE BBIUMC/IEHUS,
['eomeTpus Hezp u Jp.

3 KomnereHunuu odyuyaromerocs, popmupyemMbie B pe3yjibTaTe 0CBOEHHA
AMCLMIUIAHBI H IVIAHUPYyeMble Pe3y/IbTaThl 00yJeHust

B pe3ysnbraTe 0CBOEHHsl [AUCHUIUIMHBI «MaremaTtdka» oOyuaroumiicsi [o/DKeH 00/1aiaTh
C/1eIIOLMMUA KOMITeTeHLIUSIMU:

CTpyKTypHBII
371eMeHT [TnaHupyemble pe3y/ibTaTbl 00yUeHust
KOMITeTeHLIUU
OK-1 - cnioco0HOCTHI0 K a0CTPAKTHOMY MBIIIEHHIO, AaHA/TU3Y, CHHTE3y
3HaTthb - OCHOBHBIE TIOHSITHSI U METO/Ibl MaTeMaTHUeCKOro aHa/In3a;

- OCHOBHbIE TIOHSTHUS M METOAbl TEOPUM BepPOATHOCTEH W CTaTUCTUYEeCKOrO aHaau3a
e3y/IbTaTOB 3KCIepUMeHTa

YMmetb - KOPPEKTHO BLIP@KaTh U apr'yMeHTHPOBAaHHO 0OOCHOBBIBATH TOI0’KEHKST ITPeMEeTHON
00/1aCTH 3HAHHWS ¥ METOZIOB MaTeMaTHUeCKOro aHair3a Jyisi IIOCTAHOBKU U PellleHus!
KOHKDeTHBIX NPUK/aHbIX 3a7au

Bnagets - HaBbIKAMM HCTIO/Ib30BaHUs JIOTUUECKU BepHO, apTyMEHTUPOBAHO U SICHO CTPOUTh YCTHYIO
11 TMCbMEHHYI0 peub Ha PyCCKOM $13bIKe, TOTOBUTh W PeJJaKTUPOBaTh TEXHUUECKHe TEeKCThI C
MaTeMaTU4yeCKOW CUMBOJIMKOW WM opMy/IamH, IyOJMYHO TIPeZCTaB/sSTh COOCTBEHHbIE U
l13BeCTHbIe HayuHble pe3yJ/ibTaThl, BECTH JUCKYCCUY;

- HaBbIKAMU W MeTOJMKaMHM 0000IeHus] pe3y/bTaTOB PpeIleHus, SKCIepUMeHTaTbHOU
neaTeTlbHOCTH

OIIK-4 - roTOBHOCTBIO C eCTeCTBeHHOHAYyUHbIX MO3ULUH OLleHNBATh CTPOeHHe, XUMHUeCKHI U
MHHEPa/IbHBIN COCTaB 3eMHOM KOPbI, MOpP(o/iornuecKue 0CO0eHHOCTH ¥ FreHeTHYeCKHEe THITbI
MeCTOPO)K/JeHHH TBep/bIX M0/Ie3HbIX MCKONaeMbIX NPH pelleH!H 3aAay M0 paljuoHa/IbHOMY U
KOMILUIEKCHOMY OCBOEHHIO Ie0peCypCHOr0 MoTeHuana Heap

3HaTb - OCHOBHBIE TI0JIO)KEeHUsI TMHEHO, BeKTOPHOM anreOpbl M aHATMTUUYeCKOW TeOMeTPHUH,

- OCHOBHbIE T0JI0XKeHHsI TeOPUHU TIPe/ie/IoB U HelpephIBHBIX (PYHKLIWH,

- OCHOBHbIe TeOpeMbl JU(depeHI[MabHOIO U MHTeTPaIbHOr0 MCUUC/IeHNsT (PyHKLWH OfHOMN
1 HECKOJBbKUX IlepeMeHHbIX, MeTo/bl AubdepeHlIHanbHOI0 WCUYUCIEHUsT UCC/Ie/J0OBaHuUs
(yHKLIMH,

- OCHOBHBIE THITbl 0OBIKHOBEHHBIX /i depeHIMaTbHBIX YPABHEHNUH Y METOZIbI MX pelleHus],
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CTpyKTypHBII

3/1eMeHT [TnaHupyeMble pe3y/IbTaThl 00yUeHUs
KOMITeTEHLINU

- OCHOBHBIE TIOHSITHSI TEOPHUU BEPOSITHOCTeH M MaTeMaTU4YeCKOW CTaTUCTUKU

YMetb - [pUMeHsSTb MeToAbl AuddepeHUaTbHOT0 UCUUCIeHUsT /s WUCC/ieloBaHusT QyHKIMNA
OZJHOM U IByX IepeMeHHbIX;
- BBISIB/ISATh, CTPOUTH U pelllaTh MaTeMaTHueckye MO/e/IU MPUK/IaIHbIX 3a/lay;
- 0obcyxaarb crocobbl 3((eKTHBHOrO pellleHMst 3a7jay, pacro3HaBaTb 3(QeKTUBHbIE

e3yJIbTaThl OT He3(eKTUBHBIX
Bnazgets - HaBbIKAMU [TOCTPOEHMUSI M PellieHrs] MaTeMaTHYeCKuX MoZesieil IpUK/IaJHbIX 3aay;

criocobamu OLI€eHMBAHWA 3HAUMMOCTH U HpaKTHQECKOﬁ MPpUrogHOCTH MOJTyUeHHBIX
€3yJIbTATOB




4 CTpyKTypa U cofiep>kKaHue AUCLIUIIUHbI

OO6111ast TPYA0EMKOCTh AUCIUITMHBI COCTaB/IsieT 21 3a4eTHBIX eJUHMULI, 756 aKkajl. u., B TOM YKCJIe:
— KOHTakTHasi pabota — 372,9 akaj. 4acosB:

— aypaurtopHas — 360 akaz. yacos;

— BHeayauTOpHas — 12,9 akaz. yacos
— camocTosTebHas pabora — 311,7 akaj,. yacos;
— TIOATOTOBKA K 3K3aMeHy — 71,4 akaz. yaca.
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Pa3pen 1. DyieMeHTHI JIMHEHOM, BEKTOPHOU a/iredpbl M aHA/IMTUYECKOW reoMeTpUH
1.1. Jluneiinasi  anrebpa:| 1 | 8 12/114 10,1 |- moAroroBKa K MpakTUYeCKUM 3aHATHSAM, - ayguTopHas KoHTposibHasg |OK-1-
Matpuipl ¥ [eWCTBUSL Haf, - CaMOCTOSITe/IbHOe U3yUeHue JIuTepaTyphbl — pabora (AKP) Nel 3yB,
HUMMU. Ornpegenvrenv coctaBneHue KoHcrekTa Nel «/loka3atenbCcTBO CBOWCTB |«HyneBoit cpe3s», OIIK-4 —
KBaJJpaTHbIX MaTpUL], paHr onpejiesIuTesNs», - [IpOBepKa 3yB
MaTpHIIbI, 0OpaTHast MaTpuIia. - BoiniosiHeHre PI'P Nel «Martpuupl. Onpegenvresnu. VHJVBU/lya/lbHbIX 3a[jaHuM,
Meton  T'aycca  pelueHus Cucremsl», KOHCY/IbTaL|H 110 pelleHUt0
CUCTEM JIMHEUHBIX - CaMOCTOSATe/IbHOE U3yUeHHe JTUTepaTyphbl — PI'P Nel,
anrebpanyeckux ypaBHEHHUH. cocTtaBieHHe KoHcreKTa Ne2 «JIvHeliHble BEKTODHbIE |- TTpOBepKa KoHcrekTa Nel
Teopema Kponexkepa- MPOCTpaHCTBa. JINHEeNHBIN onepaTop», «CBOWCTBa OnpeJennTesns»,
Kanenmm. OpHopopHble - cocTaB/ieHHe yueOHOM KapThl 110 TeMe (KpaTKasi - TIpOBepKa yueOHO KapThl
CUCTEMBI. CUCTeMaTH3alys U3y4eHHOro), «JIuHeliHas anrebpa»,
- TIO/JITOTOBKaA K 3aiiuTe Teopetrueckor yacTu PI'P Nel. |- 3amuta PI'P Nel
1.2 BekropHas anrebpa:| 1 | 4 6 6 |- IOArOTOBKA K IPAKTUYECKUM 3aHATHSAM, - AKP Ne2 «BekTopbi», OK-1-
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JUHeHble U  HeJIMHelHble - nogroroBka K AKP Ne2 «BekTopsi», - npoBepka M/13 Nel, 3yB,
orepalMyd HajJ, BeKTopaMu U - BoiniosiHeHre MJ13 Nel «BekTopbi», KOHCYJIbTAL|UU I10 ero OIIK-4 —
MX CBOMCTBaA. - cocTaB/ieHHe yueOHOM KapThl 10 TeMe «BeKTopbi». pelLeHNtto, 3yB
- TIpOBepKa yueOHOM KapThl
«BekTopbI»
1.3. Ananmutuueckasa| 1 | 6 10/116 10 |- moAroToBKa K MPaKTUYeCKUM 3aHATHSAM, - mposepka N3  Ne2,|OK-1-
reoMeTpusi Ha IVIOCKOCTU U B - BolnosiHeHue W13 Ne2 «AHanmuTuyeckass TeOMeTpUs [KOHCYJ/IbTaluu o ero|3yB,
TIPOCTPaHCTBe Ha IJIOCKOCTU U B IIPOCTPAHCTBE», pelLeHHUIo, OIIK-4 —
- cocTaBJieHre yueOHOU KapThl 1o TeMe «IIpsiMble, - IpoBepKa yueOHOM KapThl  |3yB
IIJIOCKOCTH, KPUBBIE 2 TIOPsKa» «[IpsiMBle, TI0CKOCTH,
KpUBBIE 2 MOpsi/IKa»
Hroro no paspeny 1| 18 28/110 | 26,1 AKP Nel, 2,
PI'P Nel, /I3 Nel 1 Ne2
Pa3pen 2. BBefjeHue B MaTeMaTH4YeCKHUH aHA/IU3
2.1. Tlpepen ¢yHkumu omHoui| 1 | 4 6 6 |- IOArOTOBKA K IPAaKTUUYECKOMY 3aHATHUIO, - [IpOBepKa OK-1-
riepeMeHHOM - BoinosiHeHre M/13 Ne3 «IIpenen. HempepbIBHOCT. VHJVBU/yalbHbIX 33/laHul, |3YB,
KomruiekcHble uncia», KOHCy/bTaluu 1o pemenuto (OITK-4 —
- cocTapyieHre yueOHoM KapThl «IIpezenbi» N3 Ne3, 3yB
2.2. HermpeprsiBHOCTE| 1 | 2 2 2 - IIO/ITOTOBKA K IPAKTUYeCKOMY 3aHATHIO, ITIposepka vHguBUAyanbHeIX |OK-1-
(GbyHKUMY 0JHOM TlepeMeHHOU - BbmoaHeHne UJI3 Ne3 «[Ipezmen. HenpepbIBHOCTB. |3aaHNM, KOHCY/IbTALUU 110 |3YB,
KowmruiekcHble unciia», peueHro N3 Ne3 OIIK-4 -
- cocTaB/ieHHe y4eOHOU KapThl 110 TeMe 3yB




AynutopHas =<
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2.3. KowmrmuiekcHble wuymcna.| 1| 2 2 2 |- MOATOTOBKA K KOHTPOJILHOM pabore, - KOHCY/IbTaLUU 110 OK-1- 3yB,
Pewienue anrebpanyecKux - BoiriosiHeHre /13 Ne3 «IIpenen. HempepbIBHOCT. pewenuto V13 Ne3, OITK-4 —
ypaBHeHUH Hag nosieM C KowmruiekcHble yncia» - AKP No3 «ITpegen ®OTII» B
Hroro no paspeny 1| 8 10 10 AKP Ne3, I/13 Ne3.
Pa3pen 3. InddepeniuanbHoe ucuncieHne GyHKIUH OAHOH NepeMeHHOI
3.1. Onpepgenenve| 1 | 2 4 4 |- camocTosATeIbHAs paboTa C IMTePaTypoi — KOHCTIEKT |- TIPOBepPKa KOHCTIEKTa, OK-1-
MPOM3BOJHOW  (PYHKLMM B Ne3 «3azauu, npyBOAALLIYe K TOHATUIO IPOU3BOJHONY, |- KOHCY/IbTALlUU 110 3yB,
touke. [duddepeniinan, ero - TIOArOTOBKA K TPAKTUUECKUM 3aHATHSM, peteHno PT'P Ne2, OIlK-4 —
reoMeTpUYeCcKUn CMBICJT - BoinosiHeHue PI'P Ne 2 «IIpousBozHas u eé - IpOBepKa yueOHOM KapThl  |3yB
['eomeTprueckuit u TIpUMeHeHue,
MeXaHWYeCKUn CMBICJT - coctaB/ieHre yueOHOM KapThl «[Tpou3BoHas»,
TIPOU3BO/IHOM. [TpaBusia - MMIOATOTOBKA K KOHTPOJIbHOU paboTe AKP No4
b depeHIMPOBaHNSA "
Tab/IMLIa TIPOM3BOIHBIX
3.2. OuddepenuypoBanue| 1 | 2 4/12 4 |- IOATOTOBKA K MPAKTAYECKOMY 3aHSTHIO, - AKP Ne4, OK-1-
HEesIBHO W TapaMeTpuyecku - BbimosHeHWe PI'P Ne 2 «IIpousBogHas eé|- KOHCYJ/IbTalluA I10|3VB,
3a/IaHHBIX [)4319015178 [IpUMEeHeHue», pewteHuto PI'P Ne2, OIIK-4 —
JlorapudmMuueckoe - cocTapyieHre yueOHoOM KapThl «IIpon3BoaHast», - mpoBepka PI'P  Ne2|3yB
IuddepeHpOBaHNe - MoAroToBKa K 3ammre PI'P Ne2 «[IpousBoHas v eé
TIpUMEHEeHUe»,
- 3ammTa PI'P No 2
3.3. ITpousBopaHbIe ul 1| 2 2/N2 2 - IIO/ITOTOBKA K IPAKTUYeCKOMY 3aHATHIO, - KOHCY/IbTaLiU 110 OK-1-
JuddepeHMabI BBICILINX - BbiosiHeHre PI'P Ne 2 «IIpousBopHas eé |pewtennto PI'P Ne2, ero 3yB,




AynutopHas =<
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rnopsiaikoB.  OCH.  TeopeMbl TIPUJIOXKEHHST», rpoBepKa OIIK-4 —
mdod. ucurcnenus. Popmysna - cocTaB/ieHre yueOHOM KapThl «[Ipou3BoHasi» 3yB
Teinopa. [TpaBuno Jlonurans
3.4. UccnepoBanue ¢ynkumii| 1 | 4 6/116 6 |- MOArOTOBKA K IPAaKTUUECKOMY 3aHATHUIO, - nnpoBepka PI'P Ne 2 nero  |OK-1-
C TIOMOILIBIO - BbiniostHeHHe PT'P Ne 2, 3alura 3yB,
IuddepeHMaILHOTO - cocTaB/ieHHWe KOHCTeKTa «JloKa3aTenbCTBO TeopeM |- MpoBepka yueOHoU KapTel |OIMK-4 —
UCUUC/IeHUS Ponns, Jlarpanxka, Konm. @opmyna Teiinopa», 3yB
- cocraByieHne yueOHOUM KapTbl «[Ipow3BopHasi mpu
TOCTPOeHUHU rpadrKa PyHKIMN»
Hroro no paspeny 10 16/110 16 AKP Ne4, PI'P Ne2,
KOHCIIeKT, yue0Hasi KapTa.
OK-1- 3yB,
Hroro 3a cemecTp 1| 36 54/1120 | 52,1 3ayeT OIlK-4 -
3yB
Pa3pen 4. UnTerpanbHoe ncuncieHue GyHKIMU OHOHU MepeMeHHOM
4.1. [TepBoobOpa3Hast| 2 | 2 2/11 2 - TIOATOTOBKA K TPaKTUUECKOMY 3aHSATHIO, - KOHCYJIbTaLUM T10 OK-1-
¢yHkuysa. HeonpeziesieHHBbIM - BbinosiHeHWe PI'P Ne3 «Heonpegenenueii u|pemenuto PI'P Ne3, 3yB,
WHTerpall U ero OCHOBHBIE orpeie/ieHHbIA UHTErpasi», - npoBepka PI'P Ne3 OIIK-4 —
CBOMCTBA. Tabnuna - noaroroBka K AKP Ne5 «MeTo/ bl UHTerpUPOBaHUs», 3yB
HeoIlpe/ieJIeHHbIX UHTerpajioB - cocTaB/ieHHe yueOHOM KapTbl «MeTo/ibI
OT OCHOBHBIX 3J/IeMEHTapHbIX WHTerpUpPOBaHUsI»
byHKLIMI
4.2.  OcHOBHble  MmeTOABI| 2 | 2 2/11 4 |- IOATOTOBKA K MPAKTUYECKOMY 3aHATHUIO, - KOHCYJIbTaljuu no|OK-1-
UHTErpUPOBaHUI. Meto/pb! - BeinosiHeHue PI'P Ne3, peteHrto PI'P Ne3, 3yB,
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HeIoCpeICTBeHHOI 0 - nogroroBka K AKP Ne5 «MeToibl UHTErpupoBaHus», |- mposepka PI'P Ne3 OIIK-4 —
WHTerpUPOBaHUS. - cocTaB/ieHre yueOHOM KapThl «MeTo/IbI 3yB
WHrerpvpoBaHrie  3amMeHOU WHTerpUpOBaHUsI»
TiepeMeHHOM U T10 YaCTsIM
4.3. OcHOBHblIe  MeTOABI| 2 | 2 2/1N1 4 |- IOATrOTOBKA K MPAKTAYECKOMY 3aHSITHIO, - KOHCY/IbTalliX 10 OK-1-
WHTEerpUpOBaHUSL. - BoInosiHeHue PI'P Ne3, pewteruto PI'P Ne3, 3yB,
WuTerpupoBanue apobeit - moarotoBka K AKP Ne5 «MeTo/ bl MUHTerpupoBaHus», |- ipoBepka PI'P Ne3 OIIK-4 —
- COCTaB/IeHHe yueOHOM KapThl 3yB
4.4,  OcHOBHble  MeTOAbI| 2 | 2 2/1N1 4 |- MOATrOTOBKA K MPAKTAYECKOMY 3aHSITHIO, - AKP No5, OK-1-
WHTEerpUpOBaHUSL. - BoInoiHeHue PI'P Ne3, - KOHCYJIbTaL[uU I10|3YB,
NuTerpuposBanue - moarotoBka K AKP Ne5 «MeTto bl MHTerpupoBaHus», |petieHnro PT'P Ne3, OIlK-4 —
TPUTOHOMETPUUECKUX 5 - cocTaBjieHHe yueOHOM KapThl - npoBepka PI'P Ne3, 3yB
HppaLOHaIbHbIX - TIpOBepKa yueOHOU KapThbl
BbIpaKeHUM
4.5. OrnpepnienieHHbIN| 2 | 2 2/11 4 - IIO/ITOTOBKA K IPAKTUYeCKOMY 3aHATHIO, - KOHCYJIbTalluu o |OK-1-
UHTerpa’l. 3ajauu, - BoIniojiHeHUe PT'P Ne3, pewteHrto PT'P Ne3, 3yB,
NpUBOJALIME K  TOHATURO - cocraBneHue yueOHOM KapTbl «lIpunoxxenusi|- mpoBepka PI'P Ne3 OIIK-4 —
OlpeJie/IeHHOI0  MHTerpaJa. onpe/ie/IEHHOTO UHTerpasna» 3yB
dopmyna HeroToHa-
JleibHu1a. CaolicTBa.
MeTo/1bl MHTETPUPOBAHUS
4.6. HecobctBennbie| 2 | 2 2/11 4 |- IOATOTOBKA K NPAKTUYECKOMY 3aHSATHIO, - KOHCYJIbTaL[uU o |OK-1-
UHTEerpasbl. AbcomoTHas - BbIrtosiHeHHe PI'P No3, perieHuto PT'P Ne3, 3yB,
CXOHAMOCTb. [1pr3Haku - CaMOCTOSITeJIbHOe M3YyueHUe JIUTepaTypbl: KOHCIIEKT |- mpoBepKa PI'P Ne3, OIlK-4 —
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CXOJMIMOCTH. «[Tpu3HaKM CXOAUMOCTH HECOOCTBEHHBIX UHTErPaioB» |-TPOBepKa KOHCITeKTa [3yB
«IIpusHaku CXOIUMOCTH
HeCOOCTBEHHBIX
VIHTEerpasioB»,
- 3amqura PT'P Ne3
Hroro no paspeny 12 12/116 22 PIP Ne3, AKP No5,
KOHCIIEKT, yueOHbIe KapThl
Pazpen 5. IluddepeniuanbHoe nucuncieHue GyHKIUNA HeCKOIbKUX nepeMeHHbIX (DHIT)
5.1. OnpepeneHne OCHOBHBIX| 2 | 2 2 4 |- camMOCTOsITe/IbHOe M3yuyeHWe JMTepaTypbl II0 TeMme: |- IPOBepKa KOHCIIeKTa, OK-1-
TIOHSTUM. [Ipenen u HarnucaHue KoHcrekTa «OCHOBHbIE CBOMCTBA (DYHKLMH, 3yB
HeIpephLIBHOCTh OHIIL. HeTPepLIBHBIX B 3aMKHYTOM 00/1aCTh».
OcHOBHBIE CBOMCTBA
(GyHKIUIM, HenpepbiBHBIX B
3aMKHYTOM 00/1aCTH.
5.2. HactHble npousBojHble u| 2 | 2 2/11 6 |- MOArOTOBKA K IPAaKTUUECKOMY 3aHATHUIO, - KOHCy/nbTHpOBaHue 10|OK-1-
TIPOU3BOHAsA o - BbinosiHeHWe W3 Ned «[duddepenumansHoe |peiieruto V13 Nod, 3yB,
Harpas/jieHur0. KacaresnbHas rncurcienne @HII», - 1poBepka BbinoyiHeHus |OIIK-4 —
IUVIOCKOCTh U HOpMajib K - coctaB/eHre yueOHow KapTel «DHIT» N3 Ned 3yB
TOBEPXHOCTH.
['eomeTprueckuit CMBICJT
mudpdepenimana.  IlpusHak
IrddepeHIIMpyeMOCTH.
5.3. IlpowsBogHast cnoxHoM| 2 | 2 2/11 4 |- IOArOTOBKA K MPAaKTUUYECKOMY 3aHATHIO, - KOoHCynbTUpOoBaHue  110|OK-1-
dyHKIMM. YacTHble - BbiniostHeHUe MJ13 Ne4, peueHuto V13 Ne4, 3YB,
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[IPOU3BOJHEIE 51 - coctaB/eHre yueOHou KapTel «®HIT» - mnpoBepka BbInosHeHus |OITK-4 —
nuddepeHIABI BBICIIIAX N3 Ned, 3yB
TIOPSI/IKOB. - TpoBepKa y4yeOHOW KapThl
OuddepeHLipoBaHyie HESIBHO «®HII»
3a/]laHHbIX (PYHKLUH.
5.4. Ilousarue 06| 2 | 4 4/11 6 |- MOArOTOBKA K IPAaKTUUYECKOMY 3aHATHUIO, - KOoHCynbTUpoBaHue 110|OK-1-
3KCTpeMymMax byHKLMM - BbiniostHeHWe V/13 Ne4, petenuto V13 Ne4, 3yB,
MHOI'HX ITepeMeHHBIX. - cocraBsieHre yueOHoM KapThl «PHIT» - mposepka BbinosHeHus |OITK-4 —
N3 Ned, 3yB
- TIpOBepKa y4eOHOU KapThl
«@HII»
Hroro no paspeny 10 10/13 20 nn3 Ne4, KOHCIIeKT,
yuedHas kapra «DHII»
Pa3pen 6. InTerpanbHoe ucunc/ieHHe PyHKIMNA HeCKO/IbKUX nepemeHHbIx (PHII)
6.1. JlBouHOW wuHTerpan u| 2 | 6 6/12 10,2 |- moAroToBKa K MPaKTUYeCKOMY 3aHATHUIO, - KOHCYJIbTaljuu no|OK-1-
€ro  OCHOBHble  CBOWCTBa. - BeiniosiHeHue V/13 Ne5 «KpatHble uHTerpasbl», perenuto V13 No5, 3yB,
Csepenue JIBOMHOI'O - CaMOCTOsATe/IbHOe M3y4yeHue JIMTepaTypbl: KOHCHEKT|- mpoBepkKa /13 Ne5, OIIK-4 —
WHTerpaja K IIOBTOPHOMY «CBOICTBa JBOMHBIX U TPONHBIX UHTEIPaiOB» -[IpoBepKa KOHCITeKTa [3yB
UHTerpaiy. Teopema 0 «CBOMCTBA  [JBOMHBIX U
CpefiHeM 3HaueHWU. 3ameHa TPOMHBIX UHTErPajioB»
IepeMeHHbIX, Iepexof, B
JIBOMTHOM vHTerpase K
TIOJIIPHBIM KOOpZMHATaM.
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6.2. TpoiiHol uHTerpan u ero| 2 | 4 4/12 8 |- MOAroTOBKA K MPAKTUUYECKOMY 3aHSATUIO, - KOHCYJ/IbTalluH no|OK-1-
CBOMCTBA. Csezenue - BoiniosiHeHve M/13 No5 «KpaTHble vHTerpasbi» pewenuto Y13 Ne5, 3yB,
TPOMHOTO WHTerpasa K - nnpoBepka /13 Ne5 OIIK-4 —
TTIOBTOPHOMY VIHTerpaiy. 3yB
3ameHa TepeMeHHbIX,
repexof, B TPOWHOM
VHTerpase K
LIW/IMHPUYECKUM 51
chepuueckuM KOOpJMHATaM.
[TonsaTie O MHOTrOKpAaTHBIX
VIHTerpasax.
6.3. T'eomerpuueckue wu| 2 | 4 4/13 8 |- BommosiHeHue /13 Ne5 «KpaTHble HHTerpasbl», - npoBepka M3 Ne5, OK-1-
MexaHUYyecKue IIPUIOKeHUs - cocTaB/ieHre yueOHOM KapThl «[Iprio)KeHuUs1 KpaTHBIX |- TIPOBepKa yueOHOM KapThl  |3YB,
KpaTHBIX UHTerpasoB. WHTerpajoB» «[Tprno>keHns1 KpaTHBIX OIIK-4 —
VIHTerpajoB» 3yB
Hroro no paspeny 14 14/17 | 26,2 N3 Ne 5, yuebHas KapTa
«IIpuioKeHMs1 KPaTHbIX
HHTEerpajioB»
OK-1-
3yB,
Hroro 3a cemecTp 2 | 36 36/1116 | 68,2 JK3aMeH
OIlIK-4 —
3yB
Pa3gen 7. OobikHOBeHHbIe U depennnansubie ypasHenus (O1Y)
7.1. OO6bIkHOBeHHbIE| 3 | 4 6 6 |- IOArOTOBKA K IPAaKTUYECKOMY 3aHATHUIO, - KOoHCysnbTUpOBaHue 110|OK-1-
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I depeHIMaTbHBIE - BbmmonaHeHne PI'P Ned  «/luddepenumanbvHele |pemiennto PI'P Ned, 3yB,
YpaBHeHUs [1epBOro IOpsKa. YPaBHEHUS», - ripoBepKa BbirnosiHeHust PI'P|OIIK-4 —
['eomeTprueckuii CMBICTT - coctap/ieHHe yueOHOM KapThl «[Y repBoro mopsigka: |Ned, 3yB
nuddepeHIMATBEHOTO THUIIbI U METO/IbI PellleHus», - AKP N6 «IY mepBoro
ypaBHEeHUs [1epBOro IopsaKa. - noarotoBka K AKP Ne6 «/luddepeHimanbHble [opsgKar»
MeTtoabl peleHus yPaBHEHUSI [TePBOT0 MOPSIKa»
I depeHIaTbHBIX
ypaBHEHWM NepPBOro Mops/Ka.
6.2. Y BbICILIKMX MOPSJKOB,| 3 | 2 3 2 |- NOArOTOBKA K MPAaKTUYECKOMY 3aHSTUIO, - KOHCy/nbTHpOBaHue 10|OK-1-
CBOJALIIMECS K [IePBOMY - BoIno/iHeHue PI'P Ne4, pewienuto PI'P Ne4, 3yB
- coctap/ieHHe yueOHOM KapThl «/[Y repBoro nopsijka: |- TpoBepKa BbinosiHeHus: PI'P
TUIIBI U METO/bI PeIleHus» Ned,
- TIpPOBepKa yueOHOM KapThl
7.3. Jluneitnele| 3 | 10 15/12 14 |- moAroroBKa K NpakTUYeCKOMY 3aHATHUIO, - KOoHCynbTUpoBaHue 110|OK-1-
JuddepeHLianbHble YpaBHeHUs - BeITiosiHeHUe PI'P Ne4, peteHn0 PT'P Ne4, 3YB,
n-ro  nopsaaka.  JIuHeliHoe - coctaByeHre yueOHOW KapThl «JIH/[Y BbICIIHX |- TpoBepKa BbinosHenus: PI'P|OIMK-4 —
oJHOpojHOe ypaBHeHue. DCP. TIOPSIAKOB C TOCTOSTHHBIMM KO3 duiienTamu: MeTozbl|Ne7, 3yB
gnpeﬂeﬂmem’ Bponcxoro. pelLeHus» - NpoBepKa yueGHOW KapThl
COAHOPOAHOE /THHEMHOE «JIHOY BBICILIKX MOPSIAKOB C
ypaBHeHUue (JIHOY), BU/J
MOCTOSIHHBIMU
obmiero  pemenus.  MeTof, )
BapHALAN [IPOH3BOIBHBIX Ko3(duiipeHTaMu:  MeTOo/Ibl
MOCTOSIHHBIX. JHOY C PEIIeHHs»
TIOCTOSITHHBIMU
K03 duLieHTaMu
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7.4. Metopps! pemenusi| 3 | 4 6/12 6 |- MOArOTOBKA K NPAKTUYeCKOMY 3aHATHIO, - KoHCynbTUpOBaHue 110|OK-1-
cucteM gy depeHIanbHbIX - BbInosiHeHye PI'P Ned, pemiennto PT'P Ne4, 3yB,
ypaBHeHuii 1-ro nopsijka - cocTaBeHue yue6Ho KapTbl «/TH/TY BBICIIMX MOPSIJKOB C | nipoepka PI'P Ned, OIIK-4 —
TIOCTOSIHHBIMUA ~ KO3()GUI[IeHTaMH:  METOZbI  PeIleHUs. | _ samuta PT'P Nod. 3yB
CrpykTypa 00I11ero perieHus»,
- moAroToBka K 3aiure PI'P Ne4
Hroro no pasgeny 20 30/14 28 PI'P Ne4, AKP N6,
yueOHbIe KapThl
Pa3pgen 8. Pajabl. 'apMoHuyeckuii aHa/Iu3
8.1. YucoBbie pagel.| 3 | 6 9/14 8 |- moAroToBKa K MPaKTUUeCKUM 3aHSTUSIM, - AKP Ne7 «CxoqumMoCTh OK-1- 3ys,
OcHOBHBIE TTOHATUSL. - BblniosiHeHre PI'P Ne5 «Psazpi», INC/IOBBIX PA/I0B», OIlK-4 -3y
[IpusHaku CXOJIUMOCTH. - CcoCTaB/ieHHe yueOHOM KapThl TI0 TeMe, - KOHCYJ/IbTallAH 110 pelennto
AbcomoTHasi CXOIUMOCTh - moaroroBka K AKP Ne7 «UucioBele psaabi» PT'P NeS, .
- TIOJTOTOBKA K 3aIuTe TeopeTrueckoi yacti PI'P Neb. | npoBepKa y4eGHoii KapTe1,
- 3ammTa PT'P No5
8.2. dyHKIMOHa/bHBIE psAAbl.| 3 | 6 9/14 8 |- moAroToBKa K MpaKTUUeCKUM 3aHSITUSIM, - KOHCy/IbTaluu 1o pemnenuo  |OK-1-3ys,
CTerneHHbIe PAZIBL - BeIMo/iHeHue PI'P No5 «Psfbi», PI'P Ne5, OIIK-4 -3y
CX0aUMOCTB: paguyc u - cocTaB/ieHre yueOHOM KapThl 10 TeMe (KpaTKast - IpOBEpKa yueOHO# KapTl,
00/1aCTh  CXOAMMOCTHU. Psjpl CHCTeMaTH3aLMsl U3YUYeHHOr0), - 3aura PI'P N5
Tetinopa ¥  MaknopeHa. - TIO/ITOTOBKaA K 3all[iTe TeopeThuecKoi yacTu PI'P Ne5
[Tpunoxxenusi CTeTeHHBIX
psiI0B
8.3. Pampl ®dypwe. Teopema| 3 | 4 6/114 6,2 |- TOATrOTOBKA K MPAKTAYECKUM 3aHATUSIM, - KOHCy/bTaiuu 1Mo PI'P Ne5,  |OK-1- 3yB,
Mupuxe - BeInoiHeHue PT'P No5 «Pasibi», - IpoBepKa y4eOHo# KapTsl, OIK-4 -3y
- 3auquta PT'P Ne5
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- cocTaB/ieHHe yueOHOM KapThl 110 TeMe (KpaTKasi
CHCTeMaTHr3aLus U3yYeHHOr0),
- MOATOTOBKaA K 3a1ure TeopeTrueckoit yactu PI'P Ne5
Hroro no paspeny 3| 16 24/1112 | 22,2 PI'P Ne5, AKP Ne7,
yueOHas KapTa
HToro 3a cemecTp 3| 36 54/116 | 50,2 JK3amMeH OK-1- 3ys,
OlK-4 —
3yB
Pa3zpen 9. demeHTHI TeopuM (PyHKIMI KOMIJIEKCHOU epeMeHHOM
9.1. ITousarue OKII.| 4 4 4 12 |- MOATOTOBKA K MPaKTAYECKUM 3aHSITUSIM, - KOHCY/IbTaLliH 10 OK-1- 3yB,
OCHOBHBIE 371IeMeHTapHbIe - BoinonHenue MJ13 Ne6 «DKII», petrreHnio NJ13 N6, OllK-4 -
dKII. TIpesen u - cocTaB/leHHe y4eOHOM KapThl 110 TeMe, - IIpoBepKa yueGHOM KapThl, 3ys
HerpepbIBHOCTb. -CaMOCTOsATe/IbHOe U3yUYeHHe JINTepaTypbl — COCTaB/IeHHe - POBepKa KOHCIeKTa
koHcrekTa «IIpezen u HenpepbiBHOCTL DKII. KondopmHbie
0TOOpa)KeHUs»
9.2. [Ouddepenuypyemoctsb| 4 | 4 4 12 |- NOATrOTOBKA K MPAKTUYECKUM 3aHATUSM, - KOHCYJ/IbTallyy 110 peltleHrto | OK-1- 3yB,
DKII - BeinoniHenre U/13 Ne6 «DKII», W13 Nob, OIlK-4 -
- cocTaByieHre yueOHOM KapThl 110 TeMe - TIpOBepKa y4eOHOM KapThbl 3yB
9.3. NurerpansHoe| 4 | 5 4 12 |- IOArOTOBKA K MPAKTUUECKUM 3aHATHSIM, - KOHCy/bTaluy 1o peweHuto | OK-1- 3ys,
ucuuciieHue OKII - BeinonHenue M3 Ne6 «DKII», N3 Neb, OIlK-4 -
- cocTaByieHre yueOHOM KapThl 110 TeMe - TIpOBepKa y4eOHOM KapThbl 3yB
9.4. Papel. Psapg Jlopana.l 4 | 5 4 12 |- mOArOTOBKA K MPAaKTUYeCKUM 3aHSATHSIM, - KOHCY/IbTal[uu 110 pemieHuto  |OK-1- 3yB,
Ocobble TOUKU. BuIueTnhl. - BBITIOJIHEeHH e I/I,[B No6 «DKII», I/Iﬂ?) N96, OIlK-4 -
- COCTaB/IeHUe yueOHOM KapThl 10 TEMe - IPOBEPKa yueOHOM KapThl 3yB
Hroro no pasgeny 4 | 18 16 48 N3 Ne6, KOHCIIEKT,
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yuyeOHas KapTa
Pazpgen 10. UncneHHbIe MeTOABI
10.1. YwucnenHoe peutenve| 4 | 2 2/11 6 |- MOAroTOBKa K NMPAKTUUECKUM 3aHATHAM, - KOHCY/IbTaLUH 110 pemieHuo  |OK-1- 3ys,
ypaBHeHUM - BoinosiHeHUe V13 Ne7 «Huc/ieHHble MeTO/bI» N3 Ne7 OIIK-4 -
3YB
10.2. YuceHHoe 2 2/ 1 6 |- MOArOTOBKA K MPAKTUUECKUM 3aHSITHSIM, - KOHCY/IbTal[|H 110 pemieHuto  |OK-1- 3yB,
UHTerpupoBaHue - BoinosiHeHUe /13 Ne7 «UucieHHbIe METOAbI» N3 Ne7 OIlK-4 -
3yB
10. 3. Uucnennoe| 4 | 2 2 /M1 6 - [IOJ;TOTOBKA K MPaKTUUYeCKUM 3aHSTHSIM, - KOHCYy/IbTallyy 110 pelleHrto | OK-1- 3ys,
g depeHLpoBaHye - BeimoniHenye U/13 Ne7 «UuC/IeHHbIE METO/LI» W3 Ne7 OIlK-4 -
3yB
10.4. YwucnenHoe peienve| 4 | 2 2/N1 6 |- MOArOTOBKA K MPAKTUUECKUM 3aHSITHSIM, - KOHCY/IbTal[|H 110 pemieHuo  |OK-1- 3yB,
CJIAY - BoiriosiHeHUe V13 Ne7 «HucneHHbIe METOBI» N3 Ne7 OIIK-4 -
3yB
10.5. Metong HauMeHblIUX| 4 | 2 2/ N2 6 - TIOJTOTOBKA K MPAaKTUUeCKUM 3aHATHSIM, - KOHCYJIbTalluu 110 peltieHnto  |OK-1- 3yB,
KBa/IpaToB - BeinonHeHue M/13 Ne7 «Uuc/ieHHbIE METO/bI» W3 Ne7 OlK-4 -
3yB
Hroro no paspeny 4| 10 10/16 30 N3 Ne7
Pa3pen 11. DieMeHTHI TeOPHYU BepPOSATHOCTEH U MaTeMaTUYeCKOH CTaTUCTHUKH
11.1. Onementsl| 4 | 2 2 6 |- IOArOTOBKA K IMPAKTHYECKOMY 3aHATHIO, - KOHCy/lbTHpOBaHue  110|OK-1-3y
KOMOWHATOPUKU - BBIIIOJIHEHYe [JOMallIHero 3aJaHusi pelleHnto JloMalllHero
3a/1aHusA
11.2. Anrebpa cobbitwii.| 4 | 2 2 6 - IIOATOTOBKA K IMPAKTUYeCKOMY 3aHATHIO, - KOHCy/nbTHpOBaHuWe  110|OK-1-
Knaccuyeckoe, - BeinosiHeHue V/13 Ne8 «Teopust BepoSITHOCTH» pertennto V13 Ne8, 3YyB,
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reoMeTpuueckoe 51 - mipoBepka BbinoyiHeHus |OIIK-4  —
CTaTUCTUYeCKoe N3 Ne8 3y
orpefie/ieHUs  BEPOSITHOCTH.
AxkcromaTuka Teopuu
BEPOSITHOCTEM.
7.3. Teopembl cioxenus u| 4 | 4 4 8,2 |- MOArOTOBKA K MPaKTUUECKOMY 3aHATHIO, - KOHCy/nbTHpOoBaHue 110 |OK-1- 3y,
YMHOYKEHUS. YcnoBHas - BoinosiHeHHe V13 Ne8 «Teopust BepOSITHOCTH», petenuto V13 Ne8, OllK-4 -
BEPOSITHOCTb. d®opmyna -mofroToBka K AKP Ne8 «CiyuaiiHbie cOOBITHSI» - npoBepka V13 Ne8, 3y
MOHOW  BEepOSITHOCTU U - AKP No8
t¢bopmyna bBaiieca. Cxema
bepHnyny, TIpUOJIVKEeHUST
Jlannaca u Ilyaccona.
11.4. HvckpeTHbIe u 4| 4 4 7 |- IOJTrOTOBKA K MPaKTUYeCKOMY 3aHSITUIO, - KOHCy/nbTHpOBaHue  110|OK-1-
HelpepbIBHbIe C/lyvariHble - BeinosiHeHue V/13 Ne8 «Teopust BeposTHOCTU» perienuto V713 Ne8, 3yB,
BeJMUMHBL. Psig u dyHKUus - mpoBepka  BbionHenus | OTIK-4 —
pacripe/ie/ieHust U TI0THOCTb. 113 No8 3yB
MaremMaTtuueCcKoe OXKHJaHUe
Y [ucriepcusi, HayvajbHble U
LIeHTpa/lbHble MOMEHTHI.
11.5. NsBectHBIE| 4 | 2 2 4 |- IOATrOTOBKA K MPAKTAYECKOMY 3aHSTHIO, - KOHCy/nbTUpOBaHue  110|OK-1-
pacrnpejeneHust 51 Ux - BoinosiHeHHe /13 Ne8 «Teopusi BepOSITHOCTH» peteHuto Y13 Ne8, 3yB,
YMCJ/IOBblE  XapaKTePUCTHKH. - mpoBepka BeimoHenus | OTIK-4  —
HopMma/ibHOe pacrpesieieHue. V13 Ne8 3yB
11.6.  3akoHel  Oonpumx| 4 | 2 2 6 |- IOArOTOBKA K IPAaKTUYECKOMY 3aHATHUIO, - KoHcynbTHpoBaHWe mo|OK-1-
3YB,
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AypuTtopHas =<
KOHTaKTHas pabora| 3 § ~
Paszen/ Tema Q (B akaz, yacax) e F Buji caMOCTOSITe/IbHOM OpMa TEKYIEro KOHTPOIA | 5 & o g
= ® X yCrieBaeMOCTH U H > S &
JVCLIATI/TUHBI 5] . ' S © paboThI N o E GEJ o
| E i % = TG MPOMEXXYTOUHOM aTTeCTaljuH | M & E E
E18) EE |58 5 8
N
yuceJl. HepaseHnctso u - BoeiniosiHeHve /13 Ne8 «Teopust BepossTHOCTH» perenuto V13 Ne8, OIIK-4 -
TeopemMa YeObIéBa. - TIpOBepKa  BBIMIOJIHEHNs |3Y
LenTpanbHas ripefiesibHast N3 Ne8
TeopeMa.
11.7. MuoromepHsie| 4 | 2 4/12 8 |- mOAroTOBKA K MPAaKTUYECKOMY 3aHSATUIO, - KOHCy/nbTUpOBaHue  110|OK-1-
C/TyvaniHble BeJINUVHBI. - BoinosiHeHue V/13 Ne8 «Teopust BepossTHOCTU» pertenuto V713 Ne8, 3yB,
OyHKIMKA  paclipejesieHus, - mpoBepka  BeimoHenus | OTIK-4  —
CBO¥CTBA. Yuc/ioBble N3 Ne8 3yB
XapaKTePUCTUKU. DJIeMeHThI
TeOpUU KOPPeJISILIUY.
11.8. OcHoBHble mOHSATHA| 4 | 2 2/N2 4 |- MOATrOTOBKA K MPAKTAYECKOMY 3aHSITHIO, - KOHCy/nbTHpOBaHue  110|OK-1-
MaTeMaTU4YeCKOW CTaTUCTHKHU. - BbinosiHeHHWe WJI3 N9 «3DsieMeHThl MaTeMatrhueckol |pemeHuto V13 No9, 3yB,
CratucTuueckue OLIeHKH CTaTUCTHUKU» - mpoBepka  BbiroHenus | OTIK-4 —
MapaMeTpoB  pacIipe/ie/IeHus.. /I3 N9 3yB
ToueuHble ¥ WHTepBaJbHbIE
OLIeHKH.
11.9. HoseputenbHbie| 4 | 2 2/N2 4 |- IOATOTOBKA K MPAKTUYECKOMY 3aHATHIO, - KoHcynbThpoBaHWe  mo0|OK-1-
VHTepBajibl [/ I1apaMeTpoB - BeinonHeHre M/13 Ne9 «3BnemeHThl MaTeMaTtrueckoi |pertenuto M/13 Ne9, 3yB,
HOPMaJIbHOTO CTaTUCTHUKU» - mpoBepka  BeimonHexns|OTIK-4 —
pacrnipesenienus. [ToHsATHE O N3 Ne9 3yB
KPUTEpUsIX TPOBEPKU
CTaTUCTUYECKUX CUIOTe3.
11.10. Kputnueckasi obsacts,| 4 | 4 4/N4 8 |- moAroTOBKa K MPaKTUUeCKOMY 3aHSTHIO, - KoHcynbThpoBaHWe  mo0|OK-1-
YPOBeHb 3HAYMMOCTH, - BeinonHeHre M/13 Ne9 «3BnemeHThl MaTeMaTtrueckoi |pertenuto M/13 Ne9, 303’1_B[K A
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AynutopHas f?g
KOHTaKTHast paboTa EE S N
= 2 dopma TeKyl11ero KOHTpOJIs 5 - 5
Pa3nen/ Tema 9| (Bakag. yacax) = Bu/i caMocTosITeNbHOM p Y p N g mE
= & X yCrieBaeMOCTH U H >3 H
JVCLIATI/TUHBI i . - S @ paboThI N SEZ 0w
| E|& 2 ga TPOME)XyTOYHOH aTTeCcTaly | i i & E
2| E
28| 28 s = 2 ® 3
v |5 8, © < o o x
Sl 20 | Vg
o
MOLL{HOCTb KpUTEPUSI. CTaTUCTUKU» - TpOBEepKa BbBINOJHEHHS |3YB
Kpurepuu corjacusi N3 Ne9
[Tupcona. JIuHeliHas
perpeccus. KoppensaiuonHas
3aBUCHMOCTb JIBYX
M3MepUMbIX MPHU3HAKOB
Htoro no paspeny 4 | 26 28/A10 | 63,2 AKP Ne8, /13 Ne8, 1/I3Ne9
Hroro 3a cemecTp 4 | 54 54/1116 | 141, 2 3auer
Hroro nmo pucnumivge 162 198/1168 | 311,7 2 3auera (1, 4 cemecTp) u 2
3K3aMeHa (2, 3 cemecTp)

M — B TOM umcIie, yachl, OTBe/leHHbIe Ha pabOTy B MHTePAKTUBHOM (opMme.
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

Peanu3aliisi  KOMITIETEHTHOCTHOTO TI0/[X0O/la TpeAyCMaTpUBaeT WCIOb30BaHUe B Yy4yeOHOM
Tpoliecce aKTUBHBIX M MHTEPAKTHUBHBIX ()OPM TPOBE/IeHUs 3aHATHM B COUETAaHUM C BHeayJUTOPHOMN
paboTotli ¢ 11e/1bi0 POPMHUPOBAHUS U Pa3BUTHS TIPO(ECCUOHANTBHBIX HAaBBIKOB 00yuaroumxcst. CoriacHo
n. 34 Ilopsiaka opraHM3aliiy M OCYIIeCTB/IEHHS AesATeJbHOCTH 10 00pa3oBaTe/bHBIM MPOrpaMMam
OakasiaBpuaTa BbICIero obpa3oBaHusi (yTB. TipukazoM MOwuH P® ot 05.04.2017 r. Ne 301), mipu
NPOBeJIeHNH yueOHBIX 3aHATUM obecrieurBaeTCsl pa3BUTHe y OOydyarOL[MXCs HaBBIKOB KOMAaHHOM
paboThl, MEX/TUUHOCTHOW KOMMYHHMKALIUM, TIPUHATHS PEIIeHWH, TUAEPCKUX KauecTB, B TOM YHCJIE C
YUETOM pervoHajbHBIX OCOOeHHOCTel MpodecCHOHANBHON  [eSTebHOCTU — BBIMYCKHUKOB U
norpeGHOCTeM paboTozaresneit.

Boibupast Ty WM UHYI0 TeXHOJIOTHIO paboThl C 00yuarormuMucs, HeoOX0AUMO UMEeTh B BUTY, UTO
HaubosbIero 3ddekra OT ee MpUMEHEHUsT MOXXKHO [JOCTUYb, €C/IM YUUTHIBATh LieId 00pa3oBaHMs, Ha
peasM3arvi0 KOTOPHIX [O/DKHA OBITH HarpaBjeHa n30upaeMasi TEXHOJIOTHS, COiep)KaHhe, KOTOpoe
TIPe/ICTOUT TepefaTh OOyJalolIMMCSl C ee TOMOILbI0, a TakKKe YC/IOBUSI, B KOTOPBIX OHa Oygjer
VICTIO/Th30BaThCSL.

B Harueii pabote MbI HCIIO/IB3yeM CreAyolLiee.

1. TpaouyuoHHbie obpaszosamenbHble mexHono2uu. OpraHu3sarnus 006pa30BaTeIbLHOTO TPOLiecca,
TIpe/iro/iaraeT MpsIMyH0 TPAHC/ISALUIO 3HAHUM OT TperojjaBaresisi K CTyAeHTy (TIperMMyIieCTBeHHO Ha
OCHOBe OOBSCHUTE/LHO-WUTIOCTPATUBHBIX METOZOB 00ydeHus)). YueOHasi /1esiTe/IbHOCTh CTYy/leHTa
HOCHT B TaKUX YC/IOBUSIX, KaK MPaBUJIO, PENPOYKTHUBHBIM XapaKTep.

®opmbl yUeOHBIX 3aHATHH:

- nHpOPMALOHHAsT JIeKLIUS — TIOC/Ie[loBaTeIbHOe W3JI0’KEHWe MaTepuana B JUCLUTUTMHADHOU
JIOTHIKe, OCYIL[eCTB/IsieMOe TIPeMMYII[eCTBeHHO BepOaibHBIMU CPe/ICTBaMHU.

- cemuHap (3amura PI'P) — Oecema mperojaBaTenss W CTY[eHTOB, OOCYX[eHHe 3apaHee
TIOATOTOB/IEHHBIX COOOIeHHI 10 Ka)KAOMY BOIIPOCY T/IaHAa 3aHATHS C eAWHBIM JJIsi BCEX TepevyHeM
peKoMeH/1yeMoii 00si3aTe/TbHOM U [IOTIOJTHUTeTbHOM JIUTepaTyphl.

- TIPaKTUYeCKOe 3aHsTHe, TIOCBSIIEHHOe OCBOEHHIO KOHKDETHBIX YMEHWHW W HaBBIKOB IIO
TIPEe/I/IOXKEHHOMY a/ITOPUTMY.

2. Texnonoeuu npobnemHo2o o6yueHus. OpraHusanysi 0o0Opa3oBaTeNBHOTO — TpoLiecca
TIpe/inoJiaraeT MOCTAaHOBKY MPOOIeMHBIX BOMPOCOB, CO3/[laHHe YUYeOHBbIX TIPOOIEMHBIX CUTYaL[UH st
CTUMY/MPOBAHMS aKTHBHOMW TTO3HABATE/ILHOM [IeSITeTbHOCTH CTY/E€HTOB.

®opMbl yUeOHBIX 3aHATHA:

- ipoOJieMHast JIeKLSI — U3/I0’KeHHe MaTepuaia, Tpe/rosiararoiee MoCTaHOBKY MPOO/IeMHBIX U
JIMICKYCCUOHHBIX BOIMPOCOB, OCBEI[eHHe pa3/IMYHbIX HayuHbIX TOAXO/0B, aBTOPCKME KOMMEHTapuH,
CBSI3aHHBIE C PA3/TMYHBIMUA MOZE/ISIMA UHTepIIpeTalii U3y4yaeMoro MaTepuaria.

- JIeKIWsI «BABOeM» (OMHapHasi JIEKLUsI) — W3/I0’)KeHWe MaTepuana B (opMe Haiorh4eckoro
o01ieHrs IBYX CTYZeHTOB (3apaHee MMO/TOTOBHUBILIMXCS) WM CTYZEHTa U TperojaBaress (HarmpuMep,
PEKOHCTPYKIMS [Miajiora UCTOPUUECKUX JIMUHOCTEH — CBUIeTe/lell OTKPBITUS KaKOro-1Mb0 HayuyHOTo
(hakTa; «yueHOro» u «IpakTUKa» U T.J.).

- MPAKTUYECKOE 3aHSATHE B (JOpMe TIpaKTHKyMa — OpraHu3alusi yueOHOH paboThI, HarpaBIeHHast
Ha pelleHre KOMILIEKCHOW y4eOHO-TI03HaBaTebHOU 3a/jauu, TpeOyroiiell OT CTy/eHTa MpUMeHeHHs
KaK HayuYHO-TeOPETUYeCKUX 3HAHWH, TaK U TIPAKTUUECKUX HABBIKOB.

- camocTosiTeflbHasi paboTa (C KOHCY/IbTaLMSIMM TIpero/iaBaresis) Ha OCHOBe KelC-MeToza —
oOyueHre B KOHTEKCTe MO/Ie/TUPYEeMOM CUTYalud, BOCIIPOM3BOJSAIEN peasibHble YC/IOBUSI HAyYHOMU,
npou3Bo/icTBeHHOW. OOyuarorjuecs [JO/DKHBI TMPOAHA/JM3UPOBATh CHUTYaL[MI0, pa3o0bpaTbCs B CYTH
nipo6siem, TIpeJJIOKUThL BO3MOXKHBbIE DeIIeHHss U BbIOpaTh Jsiyuiiee w3 HuX. Kelcbl GasupyroTcst Ha
peasibHOM (paKTHUECKOM MaTepHasie Win >Ke TPUOIVKeHbl K peabHON CUTYaLvH.

3. TexHon02uu npoekmHozo obyueHusi. Obpa3oBaTe/bHBIN MPOLECC TOCTPOEH B COOTBETCTBUU C
aJITOPUTMOM TI03TAITHOTO peleHust Mpo0IeMHOM 3a/jauul WM BITTO/THEHUs1 yueOHoro 3afanus. [IpoekT
Npe/iNojiaraeT  COBMECTHYIO  y4ueOHO-TIO3HaBaTe/bHYH)  [IeSITeNbHOCTh ~ TPYIIbl  CTY/I€HTOB,
HAlpaB/ieHHYI0 Ha BBIPAOOTKY KOHIIENI[UM, YCTaHOBJEeHHe Ljeiell U 3afay, (HOpPMYIHMPOBKY



OKUZIaeMbIX pe3yJIbTaTOB, OIpejie/ieHre IIPUHLIMIIOB U METOJUK pelleHMs I10CTaB/IeHHBIX 3ajad,
TJIaHUPOBaHUe X0/la paboThl, TIOWMCK OCTYTHBIX U ONTUMAJIbHBIX PeCypCoB, MO3TAIHYO peaTn3aliyio
TiaHa paboThl, TIpe3eHTaIMI0 pe3y/IbTaToB PaboThl, UX OCMbIC/eHHe W peduiekcuto. [TpumeHnsieTcs B
OCHOBHOM [|/151 IIepexo/ia KOMIIeTEHL[MM Ha YPOBEeHb BJla/leHusl.

OCHOBHBIe TUITBI TIPUMEHsIEMBIX HaMH B 00pa30BaTe/ibHOM [1esTe/TbHOCTHA TIPOEKTOB:

Hccnedosamenbckull npoekm — CTPYKTypa NpubsmkeHa K ¢opMaTy Hay4yHOrO HCC/Ie/|0BaHUS
(DoKa3aTenbCTBO aKTYalbHOCTH TeMbl, OTpejesieHde HayuyHOM MpobsieMbl, TipeiMeTra M OOBeKTa
WCCieloBaHus, Ljesiel W 3a7lay, MeTOZOB, HCTOUHUKOB, BBbIIBIKEHHe THIOTe3bl, 00001eHne
pe3y/ibTaToB, BHIBOABI, 0003HaueHWe HOBBLIX IpobseM). Pe3ynbraTom siBrisieTcsi yueOHasi Kapta Io
MO/y/Tt0 Hallleii 06pa3oBare/ibHOI POrpaMMBbl.

Teopueckuli npoekm, IpeAIOaraoluii B OT/IMYMe OT MpejblAyllero, KOHeuHbli NPOAYKT B
C/Ie[yIOLMX BapuaHTaX — raseTa K MCTOPUYECKd 3HaulMOMY «MaTeMaTHueckoMy» COOBITHIO
(mpa3gHuK uncia «[Iu» U T.01.); «MaTeMaThuecKasi» OTKpPBbITKa (CBOero pojia yueOHasi KapTa, TOJBKO
He(opMabHO, KpaCOYHO O(pOpMJIeHHas; BUJIEOPOJIMK «$1 Hayuy Bac pelars ...» U T.I.

HHngopmayuoHHbili npoekm — yueOHO-TIO3HaBaTe/bHAs /IeSTEIBHOCT C SIPKO  BBIPA)KEHHOU
IBPUCTUUECKOW HampaB/IeHHOCThIO (TIOMCK, OTOOp M cucTemMaTu3alusi MHPOPMALKMHU O KaKOM-TO
00beKTe, 03HAKOMJ/IEHHE YYaCTHUKOB TMPOEKTa C 3ToW MH(popMaluel, ee aHamu3 U 00001ieHue U,
HaKOHell, [Tpe3eHTaLys 110 NPaKTUYeCKOMY TIPUJIOJKEHUIO).

4. HHpopmMayuoHHO-KOMMYHUKAYUOHHble —0bpa3osamesbHble mexHosoeuu. OpraHu3ays
oOpa3oBaTesnbHOTO TIpoliecca C TPUMeHeHWeM  CIel[MaJu3UpOBaHHbIX TIPOTPAMMHBIX Cpefl U
TeXHUYECKUX Cpe/ICTB paboThl ¢ MH(opMalmei (MHpopMalMoHHy cpeay yHuBepcutera MOOIYC
MOODLE).

@®opmbl  yueOHBIX 3aHATHHA C HCIOJBb30BaHHEM  HWH(GOPMALMOHHO-KOMMYHHUKAL[MOHHBIX
TeXHOJIOTUM:

Jlexkyus-BU3yanu3anyss —  U37I0KeHWe  COZlep)KaHWsl  COINpOBOXKZAAeTCs — Ipe3eHTaLen
(memoHcTpalMell yueOHbIX MaTepUasioB, Mpe/CTaB/eHHbIX B Pa3/IMYHbIX 3HAKOBLIX CUCTEMax, B T.4.
WIJTFOCTPATUBHBIX, rpapuueckux, ayivo- U BU/leOMaTepraoB).

[IpakTueckoe 3aHsTHe B (pOpMe Mpe3eHTaLMy — Ipe/CTaBIeHe pe3y/bTaTOB MMPOEKTHON WU
VICCIIe[,0BaTe/IbCKOM J1eATe/IbHOCTH C UCIIO/Ib30BaHWEM CIIeLjMa/Iv3UpOBaHHbIX IPOrPAMMHBIX Cpef.

6 YueOHO-MeTojuecKoOe ofecrieueHre CAaMOCTOATE/TbHON PaboThl 00yUaroIMXCst

[lo pgucuunvHe  «MaremaTtvka»  MpefyCMOTpeHa ayJUTOpHass W BHeayAUTOpHas
caMocTosiTe/IbHasl paboTa 00yUaroUMXCs.

AyauTtopHasi caMoCTosiTe/lbHasi paboTa CTYZEeHTOB IpeJrio/iaraeT pelieHrne KOHTPOJIBHBIX 3a/au
Ha MPaKTUYECKUX 3aHITUSX.

IIpumepHble ayoumopHble KOHMpo/abHble pabombt (AKP):
AKP Ne1 «HyJsieBoii cpe3» - TeCcT ¢ BapuaHTamu EI'3.

AKP Ne2 «BeKTOpBbI»

ITaHbI KOOPJWHATHI BEPLIUH MUpaMUzbl A A AA, :
A(L136), A(221), A(-501), A,(-46;-3).
Haitru:

1) pyuHy pebpa AA ;

2) yron Mmexay pebpamu AA u AA;

3) yron Mexzay pebpom AA, urpaHbio AAA;

4) mouiafb rpaHu AAA; ;
5) o6beM nupamMujpl.

AKP Ne3 «IIpepenbi»

Breruvciuth mipepesnbl:
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+ +2 2x* +x? +5
1. limw, 2. llrn#
=2 x*-x-6 e 3x7 - x+1
3 2
3. lim x . X 4. lim tgmx , 5. limxctg5x
e 2x7 -1 2x+1 2 (x+2) 0

8. I/ICCJ'IG,I:[OBEITI: Ha HeIpepbIBHOCTb
_ L,eqmu x<o

eciu x =0
AKP Ne4 «IIpousBojHas»

1. HalizuTe nepByro MPOM3BOJHYIO OT (PYHKLIMI:

=y1- 25¢2, 2.3y 4+
) ¥ 6) y =x c0S3X, B) y:#- 5 log, x +3
y =arccosbSt + 7, X +2x+1

r) Y =5¥ . 2arctg(4x +3x)

2. CocTaBbTe ypaBHeHHs KacaTe/lbHOM K KpuBoil XY =4 B Touke X, =1.

3. Bbluncure npubmkenHo y =+/x* +8 mnpu X =1,09.

lim cos4x-1
4. Bbeiuucivte nipefien no npaeuny Jlonuransa U (e i 1)2

AKP Ne5 «MeToabI MHTEerpHUPOBaHUA»

Haliti HeonpejeIéHHbIE UHTETPaslbl:

P 45x- A/x+2 . . o 5x- 2
1 Meadid 2) [sin(3x + Ddx  3) ([sin xe“**dx 4) |—— dx . §
)J XZ dX) )J‘ ’ )J-l X X’ )f2+4X+5X’ )
J'xsin(Zx)dx

9) J‘sin4 2xcos”’ 2xdx | 10)

3x- 4 x-3
dx in xd ————dx
6) f - 6x3:13 ,7) J‘XHICSIDX X, 8) f(x2 el
‘Jﬂ/ X + 2
Vx +1
AKP Ne6 «IuddepenijpanbHble ypaBHeHHA MepPBOro NopsajgKa»

Peumts 1Y 1-ro nmopsifika, pejBapyUTe/bHO BbISICHUB THUIT [Y:
1. ydx+(x- y*)dy =0.

3. (+€)dx + £ (1- Xydy =0.
y

4y 9xy =(¢ +a)y () =0,
5. (v +xy’)dx+(x*- yx*)dy =0.

AKP N7 «CxX0AMMOCTB YUC/IOBBIX PAJOB»

1. 3 (i) 5) 2 + 4 + 6 + 8 +
. 3anuiuure gopmysy o0iero uieHa psiga. —+—+——+—
pMYyJ1y 001 pAL 379 27 81

2

2. Tlonmb3ysich HEOOXOAUMBIM TTPU3HAKOM CXOJJUMOCTH, ZI0Ka3aTh PaCXOJAUMOCTh Psijia Z

L 4n+5
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-Jn

o0
e 9

3. Uccnepomatb psig > Ha CXO/IMMOCTh, TIPUMEHSISI KaKOW-TM00 M3 [I0CTAaTOUHBIX MPU3HAKOB

n=l

CXO4UMOCTH.

, 2

2 ( )n (I’l +1)

4. Wccneposars psag > (-1 —— Ha abCOMIOTHYIO U YCJIOBHYIO CXOJUMOCTb.
n=l n!

AKP Ne8 «CyyaiiHbIe COOBITHS»
1. Tlo MuieHy TPOU3BOAUTCS TPH BhICTpesa. PaccmaTpuBatoTesi cobwitusi A, B, C — monaganve npu
+B+C +
TepBOM, BTOPOM U TPeTheM BbICTpesiax. UTo 03HavaroT COOBITHS A+B+C,AB+C,

2. B ypue 12 mapoB. Cpeau 3Tux mapoB 3 Oenbix 1 9 uepHbiX. KakoBa BEepOSITHOCTH TOTO, UTO
Hay/lauy BBIHYTBIH I1ap OKa)KeTcs Oenbim?

3. B paauoctyguu Tpyu MuKpodoHa. [171 KaKZ0ro 13 rnepBbiX ABYX MUKPO(OHOB BEPOSITHOCTb TOTO,
YTO OH BK/IFOUEH B JlaHHBIM MOMeHT, paBHa 0,45, a ays TpeTbero — 0,9. HailTu BeposITHOCTH TOTO,
YTO B JJaHHbII MOMEHT BK/IFOUeHbI 2 MUKPO(OHa.

4. B npopake uMeroTcs Gesble 1 KOpUUHEBBIE SIHI[a B COOTHOIIIEHNH 2:3, TIpUUeM Mpou3BoCcTBO 60%
OenbIx 1 71% KOPHUYHEBBIX UL JATUPYETCS JHEM, MPeIeCTBYIOLMM AHIO TIPO/JJa’KH, @ OCTabHbIe
Ailla JaTUPYIOTCS Ooslee paHHUMH uuc/iamMH. [loKymnaresnb 3akas3biBaeT siiilla, JaTUpPyeMble THEM,
TIpe/illieCTBYIOIIUM [HIO MPOJAaKU, He3aBUCUMO OT UX LiBeTa. KakoBa BepOsITHOCTH TOIO, UTO eMy
MPOAAJYT PelieTKy Oenbix suil?

5. TenedonHHas ceTh yupexaeHus obcmyxkuBaeT 200 aboHeHTOB. BeposiTHOCTb TOTO, UTO B TeueHHe

MUHYTbI BHYTPHM 3TOM CeTH KTO-TO KOMY-TO M03BOHMT, paBHa 0,7. KakoBa BepOSITHOCTb TOTO, UTO B
TeueHHe MUHYTHI OyzeT 5 3BOHKOB? KakoBa BepOSITHOCTb TOTO, UTO B TeueHHWEe MUHYTHI Oy/eT He
Oosnee 5 3B0OHKOB? HaiiTy HarBeposiTHeMIlIee YMC/I0 3BOHKOB B Te€UeHHEe MUHYTHI.

ITpumephble uHOugudyaibHble domawHue 3adanus (U/]3):
M3 Ne 1. BekTopHas anreopa

1. TlocTpoiiTe Ha MJIOCKOCTU BEKTOPbI < =(4;- 1), b =(-2;5) , © =(1;2), HatiguTe ux
JIMHEMHYI0 KOMOWHaLui0 2d + b + 3¢ a) reomeTpuuecku, 06) aHaTUTUUYECKH.
0. a =(2:1;-3) b =(-4;0;2) ¢ =01:1:-2) Yajiapre:
a) [lnvHy BekTOpa ¢ , ero Harnpas/IsitoLe KOCUHYChI, OPT BeKTopa < ;
6)ab, ac, b (@ +2¢) (3@ - sb).
b b b _ _ b -
By axb, axc, bxc, la+2c)x3a-sb)
b ) )
r) abe (a +2c)3a - sble - 2p)

3. a =(:4;-3) b =(3;-2:5 ¢ =(3;-4: 2) Hajinure nnomaas mapannenorpamma,
TOCTPOEHHOTO Ha BeKTOpax d *+2b y ¢ = 3b | 1 IIMHBI €0 CTOPOH.

4. TIposepbTe, sBAAIOTCS M BekTophl @ =(11:3) b =(3;0;,-2) ¢ =(- 1,1,3)
KOMII/ITaHaPHBIMH,

5. Haiigure 3@ +blc- 2alb- 5¢) ooy abe =5,

N3 Ne 2. AHanuTH4YeCKasi reoMeTpUs

1. [Jlano: Mi(0; 4); Mo(10; 3); 9=30° S =(3;2); 1= (4;-3); Lz ¥~ 4+ 3 =0;
Ly 2Xx-3y+7 =0

A). Hanmimre o61myie ypaBHeHUSsI TIPSIMBIX, TTPOXO/SIINX Uepe3
1) Touku M;u My;
2) Touky M, napasenbHO BEKTOPY S;
3) Touky M, neprieHJuKy/ISPHO BEKTOPY n;
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4) Touky M, mapassenbHO NpsMoit Li;
5) Touky M, neprieHAuKYy/ISIpHO MpsiMoii L.
b). Haligute paccrosinve ot Touku M, fo nipsimoit L, ¢ TouHocThrO 0 0,01.
B). Haiigure: 1) Touky nepeceueHusi npsiMbix 5) U 6) ¢ TouHocThro fo 0,01,
2) yros Mexy HUMHU C TOYHOCTBHO 10 0,1°.
B tpeyronsHuke c BepumHamu A (2,1), B (5,3), C(-6,5) HalTH J/IMHY BbICOTHI U3 BEPIIMHBI A.
3. Hanwmcartbk KaHOHMUECKHe U NapaMeTpruyecKre YpaBHeHHs IPsSIMOM, MPOXO/slleli uepe3 TOUKU
M (2,1,-1) u K(3,3,-1).
4. CocTaBUTb ypaBHeHHe TJIOCKOCTH, TIpoxojsieit uepe3 Touku A (1,0,2), B(-1,2,0), C(3,3,2).
Hatitu yron mexxay npsimon, npoxopsieii uepe3 Touky A (-1,0,-5) u Touky B(1,2,0), u
IIJIOCKOCTBIO X-3y+z+5=0.
6. [lanbl BepimHbl TeTpasapa ABCD: A(3; 4; -1), B(5; 2; 2), C(3; 1; 0), D(2; 0; -3).
A). Hanmmmre
1) ypaBHeHnue mockoctu (ABC),
2) ypaBHeHMe IUIOCKOCTH, Npoxoasieit uepe3 D napaniensHo (ABC).
3) KaHOHMYeCKHe U MapaMeTpuyeckue ypaBHeHUs pebpa AD.
b). Haiigure
1) yron mexay AD u DE ¢ TouHoctsto g0 0,1°%
2) mowaae TpeyroabHrka ABC ¢ Tounoctsro fo 0,01;
3) obObeM TeTpaszpa ¢ TouHocThio Ao 0,01;
4) BbicoTy DE c TouHocThIO 710 0,01.
7. OrnpepenuTb TUMl U MOCTPOUTh JIMHUIO:
A)x® -9y’ +2x+18y +73 =0,
B)2x? +3y° - 4x+6y-7 =0,
B)y®-4x-2y-3=0,

N

v

o o T
8. IlocTponTe KpUBYIO B IOJIIPHOU CUCTeMe KOOPJAUHAT I10 TOYKaM C 11aroM A )

PO =4+ 2cos2¢

N3 Ne3. «Ilpepen. HenpepbiBHOCTh. KOMI/IEKCHBIE UK C/1a»
1. Haiigure nipefiesibl GyHKLMN:

? - - 2)(x* +2x+2 -
lim w lim (X z(x X ) hmi
a) * x-1 , 6) 2 X" -5x+6 , B) 7 V5x-6-2
) +1 2 _ 8+15x
1r_r1]7(xl+) lim SX é
r) tg( x)’ ) x— o 5x +

2. WccnepyiiTe (QyHKLMIO Ha HEMpPepPbIBHOCTh, BBIICHUTE XapakTep TOUYeK pa3pbiBa, CjiesaiTe
yepTex rpaduka QyHKIUM

_ 1 [- =« o~ — .
a) f(X)— 1, 6) S :—lc/,acf B L B = e = =
1+4~
3. BhbINO/THUTD JeMCTBUS B a/ireOpandeckoit popme.

4- 3i 4- 9i
1). G6-30-(2-7) 2 3+4i 3) 3i
4. I/I306p83HTB KOMIUVIEKCHBIe 4YMC/a Ha IIVIOCKOCTH M 3allMCaTb HUX B TpHFOHOMeTpHQECKOﬁ

¢dopme.
1). 61,2). -7 3).1-1i 4) -~3-i 5) 7+4i

o 15 —_ .
5. Haiitu 2~ , ecm Z =1- 1,

v 3/ - v
6. HaiiTu Bce 3HaueHust V3-iy 1300pasuTh UX Ha KOMITJIEKCHOM TIJIOCKOCTH.
7. PellluTb ypaBHeHUs

2 _ 2 — 2 —
a)3z° +7z+2=0 §)z +6z+25=0 ) 2z°-6z+15=0,
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N3 Ne 4. « IuddepennuanbHoe ncurcienue OHIT»
1. Haiimu of o ; _ln(l— x* - yz)
. Haiitu obnacte onpegenenust GyHKIMu 2 =——— 7~ -
pex YHKL{ 1- \E

2. HaiiTu 3HaueHUs YaCTHBIX MPOM3BO/HBIX (DYHKIIWM B 3a/JaHHOMN TOUKe:

1

A) ,=x (1) B) z =InlWx + ) (11

2

3. Haittu e U =Xy +sin(x +y) .

2 0

4. BbIUMC/TUTE TPUOMKEHHO +/5 -e”% + 2,037 .

5. HaiiTii 5KCTpeMyMbl QYHKLMU z =x° +2y° - 4x- 6y + 2.

. Inx Iny
6. Havitu npousBogHyt0 QyHKIIMU Z = v

B HampaB/IeHHH BEKTOpa (1;1).

7. Tlpu kakux k>0 rpaguent pyHkumu z =(2x + ky)’ TeprneHauKy/speH NpsMOi X +y =2.?
8. Haiiti 3KCTpeMasbHOe 3HaueHre GYHKIUKA z =2x+y - y° - x° [IpU yCJIOBUM X + 2y =1.

9. Haiitu Hanbobliiee 3HaueHWe (HYHKLUW B 3alaHHON 00/1aCTH:

x =0 x+2y =<1
A) z=x-2y+5 y =0 B)Z:ln(x2+y2) x =0
x+y <1; y =0.

N3 Ne 5. «kKKpaTHbIe HHTErpaab»

1. Haiitu gBOVHOM MHTerpas 1o obacty D, orpaHUUYeHHOM TMHUSIMU:
J"(f(- 2y)dxdy , D:x =0, y =2x°, x+y =3

D

X

a4
2. VI3MeHWTh MOPSI0K UHTEeTPUPOBAHKS: fdx ff (x, y)dy .
2 1/x
1 ¥
3. TlepeifTy K NOJ/PHBIM KOOpAMHATAM U Bbluucmts: YAy [ dx.
0 1- \;/1— yZ

4. Haiiti TpOMHOM MHTerpas no Teay I, orpaHiYeHHOMY [TOBEPXHOCTSIMHU
2

‘fﬁxf- Z)dXdde,T:XZO,y:O,X:l,x+y:2,z:O’Z:XZ-q.y?.
T

2

5. Haiitu 06B€M M 10M[ab TOBepXHOCTH Tena: T ={(x,y,z):x =0,2x+3y <12,0 <z sy?
6. Halitu LieHTp Macc 0JHOPOJHOTO TeJjia, OTPaHUYEHHOTO TTIOBEPXHOCTSIMU:
y =4,x> +z> =4y,

N3 Ne 6. « DyHKIIMHY KOMIIJIEKCHOI'O IIePeMeHHOr0»

1. HaliTu Bce KOMIUIEKCHbIE UYMCJ/IA, Y/IOBJETBOPSIIOIIME 3aJldHHBIM YCJIOBUSIM 72 - 77 =7°.

HatieHHble urc/ia 3amnicaTth B TPUTOHOMETPHUUEeCKO! 1 TIoKa3aTe/bHOM (hopmax.
T

. - R
. . . arcsin
2. BbiuncauTh 3HaueHUsT QYHKIIMIMA: cosi, In(3 +4i), e 2> ini,

3. Hatiti KOopHU ypaBHeHUs1 sin z =3i u ©300pa3uUTh WX HAa KOMITJIEKCHOM TJIOCKOCTH.
VA

4. Haiitu 0bpa3 muauM [ Tpy OTOOpaKeHnn W =—— .
zZ-=1
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5. BOCCTaHOBUTH aHa/IMTUUECKYIO (DYHKLMIO 10 eé 1efiCTBUTeIbHOM YacTh Re f(z) =3x"y - y°;

f(0)=0.
2
6. BBIUMCINUTL UHTErpa -ﬂz\ ‘Rez™dz p:|z=1, Imz =0
L

cos zdz
7. BbIUMCIUTL UHTETpasl _f R
z| =1
8. Pa3noxuth B psiji JIopaHa B OKPeCTHOCTH JIaHHOW TOUKHU
1
zZ)=—/m /M ——
a) f(z) (z+2)z+1) ©

6) f(z) —er1s %o =1,

. e
9. Haiiti ocobble TOukM (HYHKIMH, yKa3aTh UX xapakrep [(z)=—;

z’(z-1)°

z+3
10. BerunciuTe MHTErpaj C OMOLLBIO BbIUETOB f (z+1)? dz
z|=2

N3 Ne 7. «<Yuc/1eHHbIE MeTO/bI»

1. PeriTh ypaBHEHHe METO/AMH TTOJIOBUHHOTO /Ie/IeHHMsT, X0/, U KacaTeNlbHbIX: e ¥ =2 - x°.
2. Haiiti MeTozamu Diiiepa u Pynre-Kyrra pemenue 3agaun Komm: y =y - X, ylo) =2.

3. Pewnts 3azauy Ko /151 cuctembl ypaBHEeHUM {; — .. xlo) =2, y(0) =2 merogamu
Oiinepa u XoiiHa c marom h =0,1; 0,01; 0,001 Ha oTpe3ske lo, 2. OrneHUTb NOTperHoCTb

YMC/IEHHBIX pelleHuH.
4. MeTo/j0M HaMEeHBIINX KBa/IpaTOB HAalTU B/ 3aBUCUMOCTH 10 CJIeAYIOLIMM JAaHHbIM:

X 4 6 10 12
y 1,3 0.2 0,6 2,4

[TpoBepbTe MHEHHYI0 U KBaJPaTUUHYHO 3aBUCUMOCTH. OLieHUTe KaXk/10e MpUbIkeHue.

M3 Ne 8. «Teopusi BepoATHOCTEH»
3aganue 1.

OmnbIT — U3BeUeHNe JleTald U3 SIIMKA, B KOTOPOM HaxXOASATCS u3zienust Tpex copToB. CoObITHS:
A — «u3BIeUeHa JIeTajlb TIEPBOr0 COpTa»; B — «u3B/eueHa Jietasb BTOPOro copTa»; C — «u3B/IeUeHa
JieTanb TpeTbero copta». Yo npeAcTaBsitoT coboit cobeitusi A+ B, A+C, AC, AB+C?
3azanue 2.

apzepoOiuiia BbiZiasia OJJHOBDEMEHHO HOMEPKH YeThIpeM JIMIaM, CAABLIMM B Trap/iepod cBou
nuisAnel. [locsie 3TOr0 OHa TeperyTaja BCe ILIATNBI M TIOBeCHMIa WX Hayra. Haiitu BeposiTHOCTU
CJIeYIOIIUX COOBITHI:

A — «Ka)KZOMy 13 UeThIpeX JIUL] Tap/iepoOIIuiia BbIaCT €0 COOCTBEHHYIO ISy »;

B — «poBHO TpH /M1ja 10/Iy4YaT CBOM LISTIbI»;
C — «pOBHO /Ba /IMLja TIO/TyYaT CBOU LUIAMbI».

3agaHue 3.

BepostHocTe monazaHus B Lenb npu ofHOM BbicTpesie paBHa 0,001. HalTu BeposITHOCTH
TIOTIa/[aHus B 1ieJ1b ABYX U O0siee MyJ/ib, €C/TM YKo BeICTpesioB paBHO 5000.
3azanue 4.

BeposiTHOCTL M3rOTOBIEHUS M3/eNsl, OTBeYalolllero CTaHJapTy Mpu JaHHOM TeXHOJIOTMU paBHa
0,8. Haiitu BeposiTHOCTB TOTO, uTO M3 200 U3menuii cTaHgapTHBIMU OyayT: a) poBHO 150, 6) oT 140 10
155, B) He MeHblIe 165.
3azanue 5.

27



Tpu aBTOMOOW/IS HampaB/ieHbI Ha I1€PeBO3KYy TIpy3a. BeposiTHOCTh HCIPaBHOTO COCTOSHHS
nepsoro u3 HUx pasHa 0,7, BToporo — 0,8, Tpetbero — 0,5. HaiiTh BepoSITHOCTb TOTO, UYTO POBHO /IBa
aBTOMOOW/ISI TIPUTO/IHBI K SKCIUTyaTariy.

3azanue 6.

He3aBucrMble OMBITHI MPOJOJ/DKAKOTCS 10 TE€PBOTO IOJIOXKUTETbHOTO0 WCX0Ja, I0C/e 4Yero
npekpaiatoTcsa. HalTu psif; pacnpefiesieHUs 4uc/ia OIBITOB, €C/M BEPOSITHOCTH TOJIOXKUTETBHOTO
1CX0/1a TIPU KaXKJ0M oribiTe paBHa 0.6 .
3azanue 7.

3ajaH psifi pacripefiesieHus CaydyaliHOM BenuuuMHbl X. HaliTu MaTemaTuueckoe OXXKuAaHUe,
JVCTIEPCHUI0 Y CpeJiHee KBajipaTuyeckoe OTKIoHeHHe. [TocTpouTh QPyHKLIMIO pacrpeeneHus.

X 4 6 10 12
P 0.3 0.2 0.2 0.3
3agaHue 8.

17151 HeTIpepbIBHOM C/Ty4aiiHOM BeJIMUMHBI 3aZlaHa (PyHKLMs pacrpefeneHus: F (x). TpebyeTcst
HAlTH TUIOTHOCTb pacripefienieHust  f(x), MaTeMaTHuecKoe OXWJaHHe, JWCIIEPCHIO, CpeHee
KBa/IpaTUuecKoe OTKJIOHeHHe. BbIUMCIUTh BepOSATHOCTb TOTO, UTO OTK/IOHEHUWE CTy4YaillHOM BeJTMYMHBI
OT e€ MaTeMaTHUecKoro O)kujaHuws Oyger He Oosjiee cpeJHero KBaJpaTHUUYECKOTO OTKIOHEHHUS.
[TocTpouTk rpaduk GyHKIMIA.

0 , x<0
F(x) = l-(1- cos 2x) , 0<x<”
2 2
1 s J
x>
2
3agaHue 9.

17151 HemlpepbIBHOM C/1ydaliHOM Be/TMUMHBI 3a/laHa IJIOTHOCTh pacrnpezenenus f (x). Tpebyercst
Haiith mapametp d, ¢dymxumio pacrpesenenns F(x), maremaTnueckoe oxuzaHHe, WCIIEPCHIO,
Cpe/iHeKBa/ipaTUUeCcKoe OTKIOHEeHHe.

0 , x<0
ax’ , 0<x<2
T =) fa- w7 ,2<x<4
0 , x>4
3aganue 10.

CnyualiHoe OTK/IOHEHHe pa3Mepa [leTa/i OT HOMHWHAaja pacrpefie/ieHo TI0 HOPMalbHOMY
3aKoHy C mapamerpamu d u O . CTaHapTHBIMU SIBJIIIOTCS T€ JI€Ta/IH, /11 KOTOPBIX OTK/IOHEHHS OT
HOMHMHA/IA JI&KaT B MHTepBaje (a- a;a+a). 3ammcats (OpPMyJy IUIOTHOCTH pACIIpefesieHds U
TIOCTPOUTH TPadMK MJIOTHOCTH pacrpeie/ieHusl.

CKOJIbKO HeoOXOZIMMO W3rOTOBHUTH JleTajieid, UToObl C BEPOSITHOCTBIO He MeHee /7 Cpefil HUX
Obula XOTs OBl O/JHAa CTAaHJAPTHAsT?

a =0; o =0.05; ¢ =0.06; £ =0.97
3aganue 11.

3aKOH pacIipe/ie/leHHsI CHCTeMBI AMCKPETHBIX CIy4aiiHbIX Bemuund (X,Y) 3azaH Tabuieid.
Haiiti KO3((HLUEeHT KOPpe/sud T, U BEPOSTHOCTD IONAZaHMs CIydyaiiHOH Bemmumubl (X,Y) B
obnacte D .

X Y 0 2 4 6
0 0.05 0.03 0.06 0.05
2 0.07 0.10 0.20 0.06
4 0.08 0.07 0.09 0.14
D=0<x<4; 1<y <4

3azanHue 7.
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3aZlaHa TUIOTHOCTb pacIipefie/ieHusi CUCTeMbl [IBYX ClIy4alHbIX BeJWUdH [ (x,y). Haittu

K03 duLmeHT A , K03pdULMeHT KOPPessiuu ., .

Flx,y) = Alx+y) e 8 0b61. D 0 <x<ow
Y 0 gHe 061. D 0 <y<oo

3azaHue 8.

Hano: X .Y — ciyuvaiihbie Beunnbl, ¥ =3X +2, M (X) =2, D(X) =4.
Haiitn: M (Y), D(Y), k,,, r,,.

3aganue 9.

Hano: X .Y — ciyuvaiitbie Bemunnbl, ¥ =3X +2, M(X) =2, D(X) =4.
Haiitn: M (Y), D(Y), k,,, r,,.

N3 Ne9. «MaTremaTuueckasi CTaTUCTHKa»
ITaHbI BLIOOPOUHBIE COBOKYITHOCTH /IJIs IBYX C/TyUalHbIX BeJTMUWH (M3MepsieMbIX MPU3HAKoB) X U Y:

X Y X Y X Y X Y X Y

23.1 54.2 22.5 52.1 31.8 56.0 18.6 48.1 27.5 60.1

25.2 57.5 27.8 54.1 34.7 59.0 20.3 49.9 24.0 57.0

18.3 49.9 23.3 54.0 34.5 59.9 26.5 54.9 29.1 61.9

35.9 67.9 22.9 51.9 27.5 54.2 27.1 55.6 31.2 62.6

26.2 55.8 26.1 58.8 25.7 53.8 29.0 56.9 34.2 64.2

26.9 54.7 21.2 53.2 24.6 54.7 26.0 54.2 32.8 63.9

30.4 60.4 27.2 58.6 29.8 57.9 25.0 53.1 26.0 59.9

25.9 53.2 234 55.9 29.7 54.9 28.9 56.4 34.1 66.2

32.8 60.9 29.8 60.1 27.1 53.7 28.6 55.3 27.0 54.1

26.7 51.0 34.1 63.1 28.2 56.8 27.6 53.0 25.7 53.2

19.7 47.2 32.6 60.8 24.6 51.7 26.5 54.1 25.8 51.7

24.6 54.9 33.9 62.1 25.8 52.0 26.6 53.8 24.6 51.0

31.7 59.0 31.6 56.2 33.4 59.3 28.1 56.9 26.7 52.8

29.7 54.1 26.5 52.6 24.3 52.8 28.2 56.8 25.0 54.1

28.5 53.0 24.6 51.8 29.9 58.2 29.3 58.4 34.1 66.1

25.3 54.7 24.7 54.1 34.1 66.3 28.0 57.8 27.9 54.2

28.7 55.9 26.8 55.6 35.1 66.7 27.1 55.3 26.8 53.1

27.6 58.1 28.9 57.8 30.9 61.0 29.0 58.9 26.0 53.8

27.4 59.2 18.9 49.0 30.7 62.0 26.1 56.3 24.1 51.8

20.6 51.0 19.7 50.2 31.2 61.9 25.5 53.8 23.1 50.0

1. TIlpoBectu rpynnupoBaHHe JaHHbIX. [10CTpOWTH KOppensiLMOHHOEe TOo/e U KOPPe/sILMOHHYIO
Tabmuiyy. IlocTpouTh SMIMpHuecKude pacrpejeneHus cocTaisiomux X wu Y . Haiiti
abCcositoTHBIE U OTHOCUTeJIbHbIE YaCTOThI M HAKOIUIeHHble 4acToThl. HauepTuTb TOMUIOH U
TMCTOrpaMMy 4aCTOT M HaKOIJIEHHBIX YaCTOT.

2. Haiitu BbIOOpOUHBIE W WCIIpaB/eHHble OLIEHKWM TlapaMeTpoB pacripefesieHusi (cpezHee,
Jucriepcusi, CpefHee KBaJlpaTUUHOE OTK/IOHEHWe, aCHMMeTpHUs, 3KCLeCcC, MOAAa, MeAuaHa,
KO3 (HULMEeHT BapyaLim).

3. IlpoBecTy CTaTUCTUYECKYIO NPOBEPKY CTaTUCTUUECKOM TUITOTe3bl 0 HOPMA/JIBLHOM paclipeie/IeHH
V3MepsieMOro NpU3HaKa Mo CjieyHlUM KPUTEepPUsIM: a) CpejHeMY KBaJpaTUYHOMY OTK/IOHEHMIO,
0) pa3Maxy BapbHUpOBaHMs, B) IIOKa3aTe/siM WCIIPAB/I€HHBIX AaCUMMETPUM U 3KCllecca, T)
Kputepuro ITupcoHa * (ypoOBeHb 3HAYMMOCTH MPHHATH paBHbIM 0.05). B ciyuae npuHATHS
TUIOTe3bl O HOPMaJbHOCTU paclipefle/leHUss HaWTA  [JOBepUTesIbHble WHTepBa/ibl /IS
MaTemMaTUueCcKOro OXKUZAHUS U CpeJJHEr0 KBaJpaTUYHOIO OTKJIOHEHWS MPU YPOBHE HaZEXHOCTU
0.95.

4. Haiitu 1 3anucaTh B KOPPeJSIIMOHHYIO TaOJ/MLy YC/IOBHBIe cpeiHue. Ha KoppessifuoHHOM ToJie

TOCTPOUTH JIMHUM perpeccud. HailTu nvcrpaB/ieHHbIN KOPPemsLIMOHHbBIM MOMEeHT U K03 duLeHT
Koppensauuu. I1IpoBepUth rUnoTe3y 0 He3aBUCHUMOCTU NMPU3HAKOB X U Y (ypoBeHb 3HAUMMOCTH
npuHATh paBHbIM 0.05). Paccuntate KO3 uLveHTs! TMHelHOW perpeccuu (X Ha Y wim Y Ha
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X).IlpoBepuTh 3HAUMMOCTb YypaBHeHWs] perpeccud. HailTh [oBepuUTesbHble WHTEPBabl [Jis
K03(PULMeHTOB KOppe/siliiy 1 TMHeHOU perpeccuu (Mpu ypoBHe HagéxHocTu 0.95).
ITpumepHble eapuanmbl pacuemHo-2paguueckux pabom (PI'P):

PI'P Ne 1. «Marpunpl. Onpepgenurenu. CJIAY»
3azava 1. HalijuTe npousBezieHrie MaTpUL]

2 4 -1)(1 1 -1 3
2 -1 1
0 3 7 2 -2 0 -2
0o 0 -2/11 1 2 > 0 -6 5
1) s 2) ,
3 0 -4)(0 0 1 5
5 7 9 0 4 0 34 2 0
3) -2 1 6 1 0 o’ 4 -1 ,

4 -1 o0 2 -a 3 11 3 6
o 7 2 5 10 -1 1 4 6
1 lo o 3 ’ 2) 0 4 71, 3) -2 -7 2
1 14 -8 o 1 2
5 0 -4 1 0 2
4 2 -7 2] g5 [t 2 o
3 7 -2 5
01 4 .
3agaua 3. [laHa MaTpuija A = . Hatigure
1 0 2 4
0 0O 5 1

1) AIZ’ 2) A24, 3) det A

3ayaua 4. HaliguTe oOpaTHBIe /J1 MaTPUI]

1 0 O
2 7
1) [5 O] 2) 2 5 -1
4 7 1
3amauva 5. Pernmre cucTeMy a) MaTpUYHBIM CIIOCOOOM U
6) o dopmynam Kpamepa.
x + 3y + 2z = -7,
3x + 2y + b5z = 6,
4x + 3y + z = 1.

3azjaua 6. Pewre cricrembl MeTogoM ['aycca, yKkasbiBasi B KK OM Clyuyae paHI'y MaTpUL] A n

(A] B). B opHOpOAHBIX cHcTeMax BbIMUIINTE (yHJaMeHTaJbHYH CHUCTEMY DeLleHWi TaM, T[je OHa

eCThb.
2x + 4y + 3z = 5, 3x + Yy - 3z = 14,
1. - x + 2z = -3 2. X + 3y + 4z = 2,
6x + 5y + z = 21. 2x + 8y + 23z = - 4.
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(x + 3y - 2z = 5 X + 2y + z = 0,
3. 42x + 5y - 4z = 8§, 4. <-x + 3y + = 0,
4x + 11y - 8z = 3. 2x + by + 3z = 0.
3x, +5x, +6x;, -4x,= 0,
4x, +7x, +10x, - 7x, = O,
5. 12x, +3x, 2x, -x, = 0
x, +2x, +4x, -3x, = 0,
X, -8x, +7x,= 0

PI'P Ne2 «IIpou3BoaHas U eé NnpUMeHeHHue»

1. HatiTu npou3BoHble U AuddepeHIdabl IepBOro rmopsiaka
1 __7cosx
)Y Tt
2) y =(2+5x)" - 3cos7x,

7
3)y =3 4x -arcsin x

4) y =(cosx)”

2. HaiiTu npou3BoiHYy10 QYHKLMH, 33/JaHHON HesIBHO e’ - 5xe’ - 2xy +11 =0,

[ — B cwearsoe — =,

3.Haiity npousBojHyt0 (yHKLIMH, 3a/laHHOM TapaMeTpUuecKu [ — e~ = =

4. HaiiTu pou3BO/iHbIe TIepBOro nopsaaka GyHkuu y =x’e”",
2

(9] dy d o |/ e
5. Hatigure ax 2 el GyHKLMK: @) | .

— -

= - N

I 6) y =5,

6. Hanmmmre ypaBHeHwe KacaTeslbHOW K mapabose y =x° - 4x+2 B Touke c abcrmccoit X, =0,

[TocTpoiiTe rpaduK U KacaTeJbHYHO.

7. Hailimute HanboJibIllee U HAMMeHbIIIee 3HaUeHUs] PYHKIMM Ha 3a/laHHOM OTpe3Ke
f(x)=2x"-6x>-18x+7 xel|-2;2],

(v 1 3 2 (9 (9
8. Uccnepnyiite PyHKIMIO Y :EX - 2X” Ha 3KCTpeMyM M MOCTPOUTe ee cxeMaTUueCKU rpaduk.

3

y:

2
9. HailiTe aCUMITTOTHI U IMOCTPOMTE CXeMaTUUHO rpadrK PyHKIUH (x+1) .

(x- 1)

10. [TpoBeuTe MOMHOE UCC/Ie[0BaHKE U TIOCTPOITe rpaduK QyHKLUU Yy = 5
11. BeluucauTe ripefesbl, UCM0Jb3YyS MpaBuiIo Jlonurans:
. 2x>-8x*+13x-10
a) lim——; 5 ;
x>2 x7-2x"+3x-6

6) [im x Tnle* - 1)

x— +0

12. 3aBUCUMOCTb MyTW OT BPEMEHU MPH MPSIMOJMHENHOM [BWKEHUM TOUYKH 33/aeTcsl ypaBHeHHEM

s :§t3 +2t*-3 rge S — nyTb B M, a I — BpeMs B C. BeunciuTe ee CKOPOCTb U yCKOpeHUEe B
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MOMEHT BpeMeHU [ =4c .

PI'P Ne3 «Heomnpe/e/ieHHBIH U onpejie/ieHHbIA HHTerpasim
1). BeIunc/iuTh Heorpe/iesieHHble UHTerpasibl

1 x¥x 2 1
‘[ -2 41 |dx > " dx
1 3Wx 5 g “I3+xT 2% -3
3 4
- dx 3, _
Temtalz )t RS e
3, 5 ) 4.7 sin® x 5, J¥\axT+1dx
2x-1 4x +3
A — ——dx,
6. Jqxz +2x+10 7 J¥i-eterdx g ‘[(X' 2)°

f dx N dx dx
9 J’xe'de, 10. x(x* +1)’ 11. I x +3fx +24x” 12. fcosxsiHSX’

dx
13 I(x +1)Vx* +2x- 1.

2) Beluncuts orpefie/ieHHble UHTeTrPaibl
2

1 g

f(x2 +—)dx. Jln sin xdx

1. 1 X 2. 2

3). BeIuMC/IUTh T/1011a/lb (PUIYPhI, OTPAaHUYEHHOM JTMHUAMU
1) 3x-y :4, y2 =6x

r =cos2¢p, 0=<g e
2) 6

Xx =2cost,
3) {y =6sint; y =3(y =3).
4). BeluncuTh IMHY AYTU KPYMBOM, 3a/laHHOU YpaBHEHUeM
1) y =Inx, \/§ <x S\/I_S.

2) P =3¢’ -ml2<@p<m/2

)
x =e'(cost +sint),
3) {x =e'(cost - sint), /2 <t <m.
5). Beruncute 00beM Tesla, 0Opa3oBaHHOTO BpaileHreM BOKpYr ocu Oy ¢Hrypbl, orpaHUYeHHOMN
rpadukamMu QyHKImin * =3-y° , X =y’ +1

PI'P Ned «/IuddepennpanbHble ypaBHEHHA»
1. Hatitu obmwmii uHTerpan umm obiee perieHue auddepeHIuaTbHOT0 YPaBHEeHHsT TIepBOTO TOpsiKa
(B mpumepax T), A) pelunTh 3agauy Koin):
. Xx?+2xy- 5y’
1) V4- x>y +xy> +x =0, 2) 20xdx - 3ydy =3x’ydy - 5xy°dx, 3) y :M

b

2x* - 6xy

xy +1

"- ycosx =sin2x ’ =xy2
4){y Y , {Xy YTV e Lax- ¥ gy =0,
X X

y(0) =-1 y@) =1

2. Haiitu ob1ijee perieHue quddepeHIMaabHOr0 YpaBHEeHUS:
1) y 'xInx =y” 2) (1+x*)y +2xy =12x°,
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y =2sin’ ycos y
T :
y(@) =5y @M =1

4. Haiitu ob1iiee perieHue quddepeHIMaIbHOTO YpaBHeHus (B TpUMepe ) pelivTh 3a1auy Koim):

3. Hantu pemenne 3agaun Komm:

1) y"-2y'+y =xe” 2) y +4y +5y =x?
3) ¥ - 4y +5y" =6x" +2x-5, 4) y"+2y"- 3y  =(Bx +6)e”
5) y'- 4y’ +4y =e**(cosx+3sinx),6) y - 64y =128cos8x - 64e”",
y +y =1/sinx
) {y(;r/Z) =1,y (x/2)=m/2"
5. Pemre cucremy [1Y mepBoro nopsizika ABymst criocob6aMu - MOZICTAHOBKH U METO/IOM Jiiiepa

[ =2 - S + &

" =3 - Gx + e =

PI'P No5. «PaabI»

< 1
2
1. JlokasaTh CXOAUMOCTb U HaliTK CymMMy psiga =1 T 11~ N
2. UccnenoBath Ha CXO,Z[I/IMOCTI) pH,Z[bI'

sin nf
)Z I 6)2

A) Zﬁ (3n + 1),/1n(n +5)

3. UccnepoBats psifibl Ha a6con}0THy}0 Y YCJIOBHYIO CXOJJUMOCTb:

)HZI'SHIH\F )Z Z( 1" (2n +1) '

2n

3n- 2
4n +1

n!'(2n +1)! z
, B) — = ,T n
Z—l’ (3“)' n=l

b

T

nln(n+1) - 3n+2
-n"
4. Hautu cymmy psiza Z m ¢ TouyHOCTBIO 710 0.001.

5. Haiiti 06/71aCTh CXOIUMOCTH CTETIEHHOTO psifia:
-D"2"(x+1)" v 47 (x- 3)2” v (- D" (x+2)"
, 0 .
nz: 3n+2 N RS ’

6. Pa3noxuth GYHKIMIO B psif, Teymopa 0 CTeTieHsIM X :
a) B+e ")?,0) 7/(12+x- x)*,B) In(1- x- 20x7).
7. BBIUMC/IUTE UHTerpas ¢ TOYHOCTHIO 10 0.001:

) f dx

a R

3 4#1 + X4

8. Haiitu npubmkEHHO pelileHue 3aziaud Koiin B Bufie oTpe3ka psifa Telinopa mo crerneHsM X C
y'Ext 4y

y(0) =0, y'(0) =1°

9. Pa3noxuts B psag Pypbe QyHKIHIO, TEPUOAUUYECKYIO C TIEPUOZIOM 277 , 3a[JlaHHYI0 Ha OTpe3Ke

x+m,- a0 <x =<0

T, 0=<x=<rx’

0.2
0) fsin(25x2 )dx .

]
YeThIPbMSI HEHYJ/IEBBIMU KO3 PULIMEeHTaMU: {
- 77,71 dopmynoit f(x) =

10. Pa3noxuTh B psij @ypbe QYHKIINIO, TIEPUOJUUECKYIO C TIepUoioM 4 | 3a/laHHYI0 Ha OTpe3Ke

[- 2,2] i foo =|X 2 =X =0
- 3 X = .
(hopmyrnoi x, 0=x=2
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11. Pa3n0>kuTh a) B psAf, 110 KOCUHYCaM | 0) B psiJ| 0 cuHycaM (hyHKIIUIO, 3aZlaHHYH0 Ha oTpe3ke [0,3]
X, 0<x<1
dopmymnoii f(x) =§ 3- x
2

, 1<x <3°
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7 O]_[EHO‘—IHBIE CpeacTBa /1A MIpoBeAEeHUsA HPOME)KYTO‘IHOﬁ aTTeCTdllu1

a) Ilnanupyembie pe3yibTaThl 00yYeHHs U OLIEHOYHBbIEe CPe/ICTBa /I/IsA MPOBeJeHUs MPOMEXYTOUHOH aTTeCTalyu:
CTpPYKTYpPHBIH
PYKTYP [TnaHupyemblie pe3yabTaThbl
3JIEMEeHT O1ieHOYHbIE CpeJCTBa
obOyueHust
KOMITeTeHLIUH

OK-1 - crnocoGHOCTBI0 K a0CTPAKTHOMY MBILJIEHHK), aHA/TM3Yy, CHHTE3y

3HaTtb - OCHOBHble TIOHATHA W  MeTOAbll. DOPMYNIMPOBKH OCHOBHBIX TeOpeM (CBOWCTB, TIPM3HAKOB M3yYaeMbIX TOHSTHH, HeoOXOoAuMbIe U
MaTeMaTH4eCKOro aHaansa mocTaTOUHbIe YCJIOBUS) B U3yuaeMbIX pasjesax Kypca.

2. Meto/bl pacKpbITUs Heorpe/le/leHHOCTeH, BbISICHEHUsI HeNpepbIBHOCTM (GYHKLWK OJHOU
riepeMeHHOM.
3. Anroput™ TIpUOJIPKEHHOTO BBIYUCIEHUS (GYHKLUM C TIOMOIIbI0 AvddepeHnrana; HamicaHUs
ypaBHEHMsI KacaTe/IbHOU MPsIMOM (IIJIOCKOCTH).
. AJITOPUTM TOJTHOTO UCC/IeZl0BaHUS (PYHKLMU.
5. MeToabl BBISICHEHHSI K/IaCCOB WHTETpUpyeMbIX (GYHKLMM, a TakKe MeTO/bl WHTerpHpOBaHHS
OCHOBHBIX K/1aCCOB (PYHKLMA.
6. CriocoObI BbISICHEHUSI CXOMMOCTHA HeCOOCTBEHHBIX UHTErDajioB

YmeTtb - KOPDPEKTHO BBIpakaTb U IIpumepHble 3a0aHus U 3a0a4u

ApryMeHTHUPOBAaHHO 000CHOBBIBATh
MOJIO>KEHUS TTpeZIMeTHON 06/1acTH
BHAHUST U METO/JOB MaTeMaTUUeCcKOro
AHaIM3a /151 TOCTAaHOBKU U pelleHust
KOHKPeTHBIX NPUK/IaIHBIX 3a7au

Baganue 1. CocraBbTe a/ifOPUTM DELLeHUS .. ... 3a/lauu.
Baganue 2. Berurcmvre npubIMKeHHO y = 3/ 2 npu x = 1,03,

arcsin(2x - 4)
x*-4

Bapanue 4. ChopmymmpyiiTe He06X0[IMOe YCIOBHE 3KCTpeMyMa (GYHKIMUA O/IHOM IepeMeHHOM.
Bajaya 5. KakoB reomerpuueckuil CMbIC/ OINpejie/IeHHOr0 HHTerpajga OT JaHHOM (YHKLUMA B [laHHOM HMHTepBaie B
nekapTOBOM cHcTeMe KOOp/UHAT?
Baganue 6. YKakuTe BepHOe yTBepxxJeHre 0 QyHKIUY ABYX MepeMeHHbIX:

a). rpajiveHT TepIieH/UKY/IsIpeH KacaTeIbHOW TVIOCKOCTH;

0). TPaZieHT SBMISAETCS MPOU3BOAHOM MO HaTpaBIeHHUIO;

B). TPa/IUEHT SIB/ISIETCSI KacaTebHOM K JIMHUY YDOBHS;

T). FPaJIieHT OMpe/iesisieT HarlpaBIeHre MaKCUMaIbHOW CKOPOCTH M3MeHeHHsT (HYHKLH.
Bapanue 7. Ykaxute JIOJKHOE yTBepxxeHue 0 (yHKLIMH ABYX IlepeMeHHBbIX:
Q). HellpephbIBHas (QyHKLMs Bcerja AuddepeHLpyeMa;
0). GyHKLHS, UMetoLLast Tipejies1 B TOuKe M, MOXKeT ObITh pa3phIBHA B 3TOM TOUKE;

Bapaua 3. Berurciute nipesen o npasuiy Jlonurans %LHZI

B). y JrddepeHLipyemMoii GYHKLNHM CYIIeCTBYIOT YaCTHbIE ITPOU3BO/HbIE;




CTpyKTypHBII

[Inannpyemsblie pe3y/bTaThl
py pesy OLieHOUHBIe CpejCTBa

3/1eMEHT
obOyueHust

KOMIIeTEeHIIUU
). U3 HEMPEephIBHOCTH YaCTHBIX MTPOU3BO/IHBIX B TOuKe M criezyeT auddepeHIMPYeMOCTb QYHKIMU B 3TOU TOUKE.
Baganne 8. Ha kakolf BbICOTe I Haj IIEHTPOM KpYIJIOTO CTOJIA Pajiuyca a cJiefyeT TOMEeCTUTh JiaMIly, 4TOObl
OCBEILeHHOCTb KpasA CTOJia Obl1a HaubOJIbILIeH? (CaMOCTOHTEHbHO MpOaHa/IM3MPOBATh - 3HAHKWS, MeTObl KaKOr'o pa3zesa
MaTeMaTHUKU HOTp66yIOTCH [T pelieHust AaHHOﬁ BE]AEIIII/I).

Bnagetsb L HaBbIKAMM UCIIO/IL30BaHUA J0rTUdYecKulIpumepHbie npakmuyeckue 3a0aHust

BEPHO, apryMEHTHPOBAHO M SICHO CcTpo-3aAanue 1. IlopasmbluiisiiTe:
UTb YCTHYIO M IMCbMEHHYI0 peub Ha 1) BEPHO jiH, uTo CyMmMa, pasHOCTE M MPOM3BE/EHME /IBYX YETHBIX QYHKIH eCTh YeTHast yHKLMs?

o .
PYCCKOM $3bIKE, TOTOBUTD U PeaKTHPO é) IéaKou, B CMBIC/Ie YeTHOCTH, 6y,g,eT byHKLu, paBHa6;1 Npou3Be/ieHHI0 (CyMMe) IByX HeueTHbIX (DYHKLIMIA?
I[eCTBYIOT MU (GYHKUMM, obpaTHele camuM cebe (TIpM JoOKa3aTe/lbCTBe BCTIIOMHHTe TIpeJJiojkeHHe O rpadukax

BaTb ~ TEXHUYECKHE  TEKCThI ) Cy Y by » 00p (pu 7 pef, pad

o N OpaTHbIX HYHKLI)?
MaTeMaThn4eCKOn CHMMBOJ/IMKOM nun o
4) MoxeT 1 yeTHast QYHKIUS OBITH CTPOTO MOHOTOHHOM?
(bopMy/lamMu, MyO/JMYHO TIPEeCTaBJISIT

aganue 2. CucremaTusupyiite u 00001mTe BCe KIIFOUEBBIE TMOHSATHS W TPHUEMbI PEILEHWs TUIIOBBIX 3aad [0 TeMe
COGCTBEHHBIE ¥ M3BECTHbIE HAyuHble pe «[TpousBopiHas» U «IIpUMeHeHke TPOM3BOJHOM NP UCC/Ie0BaH|Y (GYHKIMI». Pe3ybraT ohopMuTe B BH/ie TabIHIBL.
BY/IbTaThbl, BECTH JUCKYCCHU; aganue 3. CHUMHUTE BU/IEOPOJIMK Ha TeMy «S1 Hayuy Bac peluaThb 3aJja4uu 1o TeMe...». [I[pUMepHbIH CITUCOK TeM:
- HaBBIKAMU U MeTOAMKaMu 00001eHHs[1) [TeficTBrs Haj, KOMIUTEKCHBIMHU YMC/IaMH B Pa3Hoii hopMe.

[pe3y/IbTaTOB pelleHus ) Bolunciienue npesieios (GyHKIMY OJHOU IlepeMeHHOM.

) Peliienne 3aau Ha UCC/Ie0BaHKE HETPEPHIBHOCTH (HYHKLMHK U XapaKTePUCTHKE TOUEK €€ pa3pbiBa  T.[.
agaua 4. [{is1 pelieHus 3afaud Cejiaiite CXeMaTHYECKUH UEPTeX U MOayuuTe (YHKLMOHATBHYIO 3aBUCHMOCTD IO
Ka3aHWI0 K 3afiaue. Halimute obmacTe ompefeneHusi 3TOH (YHKIMM MO CMBICAY 3aaud. BBIUMCIUTE 3HAUEHHS 3TOU
VHKLIAM TIPY TPEX Pa3/IMUHbIX 3HAYEHUSX aprymenTa. Miccrenyiire QyHKIMIO Ha HauOOIblee ¥ HAUMEHbIIIee 3HAUEHMSI.
TBETHTE Ha BOTIPOC 3a/jauH.
«CeueHrie TOHHe/s1 UMeeT (hOpPMYy IPSMOYTObHUKA, 3aBEpPIIEHHOr0 MoayKpyroM. Ilepumerp ceuenust 18 m. TIpu Kakom
azpyce TIOJYKpyra IJIOLab ceueHus OyieT HaubombLIe?»

603HaubTe pajuyc MoayKpyra yepes I” 1 BbpasuTe miomazgp S ceuyeHHs Kak (GYHKIMIO OT r.s=s@.

OIIK-4 - roTOBHOCTBIO C €CTeCTBEHHOHAYYHbIX H03Pll.[l/1ﬁ OLl€eHUBAaTb CTpOE€HMHE, XUMHYECKUN | Ml/lHepaJIbelﬁ COCTaB 3eMHOU KOpBbI,
MOPCI)OJIOI‘I/I‘IECKI/IE 0CO0EHHOCTH M TIeHeTHYeCKHe THIIbI MECTOpO)K,E[EHI/Iﬁ TBEPABIX II0/IE3HBIX HMCKOIIA€MbIX IIPH pemIeHuru 3aJa4 I10
PaliMOHA/IbHOMY H KOMIVIEKCHOMY 0CBO€HHIO I'e0peCypCHOro noTreHnuajid Hejap

3HaThL - OCHOBHBIE TI0JIOKEHUSI TEOPUM TIpefie{TeopeTHueckre BONPOCHI /15 3a4eTa U IK3aMeHOB
10B M HeTpephbIBHBIX (YHKLWMIA, Tpadukufl cemectp (3auer)
OCHOBHBIX 371eMEHTApHBIX (DYHKIHIA pll-  Marpuupl u felicTBus Haf HuMK. CBOKCTBA [NeMCTBUI HaJi MAaTPULIAMH.
X  CBOWCTBA, OCHOBbI uMC/IeHHOrop: OTPeAeUTent InH Il mopsiKoB. 5
pelLeHusT TpaHCLieH ’quTHHXB. Onpe,qenmennv MOpsiZIKa U UX CBOMCTBA. 5
ypaBHEHHiA . Cucrembl IMHEMHBIX anreOpanueckrx ypaBHeHui (CJIAY) 1 UX 3anych B MaTPUYHOM BH/IE.
’ 5.  O6paTHast MaTpHIlA U ee BEIUUC/IEHHE.,
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OLieHOUHBIe CpejCTBa

- OCHOBHBIe TeopeMmbl AuddepeHIHaThA
HOTO W WHTErPajlbHOTO HCUUC/ICHVS]
(byHKIMII OHOM M HEeCKOJbKUX Tlepe-
MEeHHBIX, MeTobl AnddepeHIaTBEHOTO
MCUMCIEHUsT UCC/IeloBaHus  (hyHKIIUH,

OCHOBBI YHC/IeHHBIX MeTO/IOB
BLIUMC/IEHUST orTipe/ie/IeHHBIX
MHTETPasIoB,

- OCHOBHBIE TUITbl OOBIKHOBEHHBIX
midepeHIIMATBHBIX  YpaBHEHUNA U
METO/bI UX PeLlIeHus],

- OCHOBHBIE TIOHSITHSI TEOPUU
BepPOSITHOCTEH M MaTeMaTUueCKoi
CTaTUCTUKU

1.
2.
3.
4.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
D0.

25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.

Pemenus CJIAY MaTpUuHBIM METO/|OM.

®opmyiel Kpamepa

CkarsipHOe TIpoM3Be/ieHNe /IByX BEeKTOPOB U ero CBOMCTBa.

BekTopHOe npou3sBesieHNe JBYX BEKTOPOB U €ro CBOMCTBA.

CMell1aHHOe TTPOU3Be/ieHre TPEX BeKTOPOB 1 ero CBOMCTBaA.

OcHOBHas Hjiest aHaIMTUUeCKol reOMeTpUH, PUMeHeHNe BeKTOPHBIX NTPOM3Be/leHui.
Ipsimast Ha M0CKOCTH. Pa3mMuHble BU/bI ypaBHEHNU! NPSIMOX Ha MJIOCKOCTH.

Yron Mexxzy psIMbIMH Ha I7IOCKOCTH. PaccTosiHMe OT TOUKM [j0 IPSIMOM Ha TJIOCKOCTH.
DJUIUIIC U ero CBOMCTBA.

T'unepboJia u eé cBOMCTBA.

[Tapaboia u eé cBoiicTBa.

ITnockocTk B pocTpaHcTBe. Pa3inyuHble BUZBI ypaBHEHUH TIJIOCKOCTH B TIPOCTPAHCTBe.
Yron Mexxay IIOCKOCTSIMU. PaccTosiHMe OT TOUKH /10 IJIOCKOCTH.

Ipsimast B mpocTpaHcTBe. Pa3miuHble BU/bl YpaBHEHUM NPSIMOM B IPOCTPaHCTBe.
BsaumHoe pacrionoykeHue MJI0CKOCTH U MPSIMOW B MPOCTPAHCTBe.

Hununapuueckue U KOHUYECKHe ITOBePXHOCTH.

IToBepxHOCTH BpallieHUsl.

[ToBepxHOCTH BTOPOro NOpPsiAKa.

KpuBas B ripocTpaHcTBe.

Oyukiwsa. Criocobsl 3aganust. O6acThb onpegenedus. OCHOBHBIe 37ieMeHTapHble (YHKLIUH, UX CBOMCTBA, TPaduKH.
[Mpenen ¢pyHkumy B Touke. I[Ipesen gyHkimu B 6eckoHeuHOCTH. OJHOCTOPOHHKE TIpeJieibl.

BeckoHeuHo Masbie U 6eCKOHeUHO OosibIiHe (HYHKI[UH, CBSA3b Mex1y HUMU. CBOMCTBA 6ECKOHEUHO MajIbiX (DYHKIIUH.

Teopems! 0 npefiesiax. PackpeITHe Heomnpe/e/eHHOCTeN.

3ameuatesibHbIe TIpeJerbl.

CpaBHeHre 6eCKOHEYHO MaslbIX (YHKIMA. DKBUBaJeHTHbIe O@CKOHEUHO Masible GYHKIMH U OCHOBHBIE TEOPEMBI O
HUX. IIprMeHeHHe K BBIUHC/IEHUIO TIPeJiesIoB.

HenpepsiBHOCTH (yHKLMM B ToUKe. TOUKM pa3pbiBa M X KaacCHUKaLs.

OcHOBHBbIe TeopeMbI 0 HellpepbIBHBIX (PyHKLusX. CBoMCTBA (DYHKIMI HEelpephIBHBIX Ha OTpe3Ke.

[Tpon3BofHast GyHKIMH, ee reoMeTpUUeckuid 1 (pU3HNUecKUil CMBICI.

YpaBHeHHs KacaTe/bHOM M HOpMa/u K KpuBo#. [InddepeHLipyeMocTb GYHKIMN B TOUKE.

[Mpou3BofHAast CYMMBI, Pa3HOCTH, MPOM3Be/[eHNs1, YaCTHOTO (yHKIMiA. [IpOM3BO/HAS C/IOKHOMN 1 00paTHON (QYHKIIWH.

JuddepeHLiipoBaHiie HesIBHBIX 1 MapaMeTpUUecKU 3aJjaHHbIX (yHKIMi. Jlorapudmuueckoe nuddepeHIipoBaHue.
[Tpon3Bo/iHBIE BHICIIMX TIOPSIIKOB.

Ouddepentan pynkuuu. ['eomerpuueckuit cMbica guddepeniirana. OCHOBHbIe TeopeMbl 0 AuddepeHIHanax.
ITpumeHenue muddepeHiyana K MpuOIMKEHHBIM BEIUMCIEHUSIM.
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CTpyKTypHBII
3/1eMeHT
KOMITeTEeHLIU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OueHouHbIe CpejCTBa

46.
7.
8.
49,
50.
51.
52.
53.

54.
55.
56.

57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

40. OcHoBHbIe TeopeMbl AuddepeHIMaNBEHOTO Ucuncaenus: Posuis, Jlarpawka u Ko,
41. IIpaBuso Jlonurans.
42. Y cnoBrsi MOHOTOHHOCTH (PyHKIMI. DKcTpeMyMbl GyHKLHHA. HeobxoauMoe 1 J0CTaTOYHOe YC/IOBHS SKCTpeMyMa

dyHKIMN.

43. Haubosbllree ¥ HauMeHblllee 3HaueHUs (HYHKLIMH Ha OTpe3Ke.
44. BemyknocTb rpaduka pyHkiuu. Touku nepernba. Heo6XoAnMoe U 0CTaTOUHOE YCIOBUS TOUEK reperuba.
45. AcuMnToThI rpaduka GyHKINK.

2 cemecTp (3K3aMeH)

[TepBooGpa3Hasi. HeoripeienneHHbIM HHTeTpaj U ero cBoicTBa. Tabsvija OCHOBHBIX MHTErPasIoB.
OCHOBHBIE METO/Ibl UHTEIPUPOBAHUS: 3aMeHa MepeMEeHHOM U MHTEerPUPOBAHMUE 10 YaCTSIM.
VHTerprpoBaHre palMoHaIbHbIX QYHKLIWHA.

VHTeTprpOBaHre TPUTOHOMETPHUUECKUX (DYHKLIMH.

ViHTerprpoBaHre HppalMoHalbHbIX QYHKLIWH.

Onpe/e/ieHHBIN UHTErpas Kak rpefiesl UHTerpajJbHOW CYMMBI, ero CBOMCTBA.

®opmyna HetoToHa — Jleiibauia. OCHOBHEIE CBOMCTBA OIPeZie/IeHHOTO UHTerpaJia.

BbIuriciieHre orpeie/leHHOTO WHTerpaja (3aMeHa MNepeMeHHOM, WHTerpypoBaHHWe M0 vacTsaM). VHTerpupoBaHue

YeTHBIX U HEUETHBIX (QYHKI[MI B CHMMETPUYHBIX TIpe/ienax.
Hecob6cTBeHHbIE UHTETpasbL.
I'eomeTpuueckye 1 Gpu3nUYecKre MPUIOKEHHs OIpe/ie/IeHHOr0 UHTerpana.

Obnacte ompezenenuss OHIL. Tlpenen, HempepbiBHOCTb. CBolicTBa (DyHKIMI, HeNpepbIBHBIX B OTrpaHHYEHHOU

3aMKHYTOH 00/1acTH.

YacTHble MPOU3BOZHBIE TIEPBOTO MOPS/IKa, UX TeOMeTpUYeCcKoe UCTOKOBaHNe.

YacTHbIe MPOM3BO/HbIE BBICILINX TTOPSIIKOB.

JuddepeniiipyeMocTs U OAHBIN fuddepeHtian QyHKIUN.

[TpumeHeHue nosHOTO AvddepenHLiana K NpubIKeHHBIM BeraucaeHusM. [nddepeHiiuabl BRICIINX TTOPSITKOB.
IIpousBosHas cioxHoM GyHKIMU. [TonHas Tpou3BoAHast.

VuBapuaHTHOCTB (hOpMBI TOMHOTO AU QepeHLIrana.

IuddepenuypoBanue HesiBHOW YHKIWH.

KacarenpHast TJI0CKOCTh ¥ HOpMaJjib K TTIOBEPXHOCTH.

OKcTpeMyM QYHKLUHY [BYX TIepeMeHHBIX. HeoO6X0[uMoe U 10CTaTOuHOe YC/IOBHE 3KCTPEMYMa.
YcnoBHbIM 3KcTpeMyM. MeTog MHOXKUTeJTel JlarpaHxka.

Haubonblee 1 HauMeHblIlee 3HauUeHUs1 GYHKLIMY B 3aMKHYTOH 0b1acTy.

IuddepenuyanbHble ypaBHEeHUs: OCHOBHBIe TIOHSTHS. 3aflaud, MPUBO/SIHME K AU depeHI[MaTbHBIM YDaBHEHHSIM.

Teopema cy11leCTBOBaHUS U eJUHCTBEHHOCTH pellleHHs! fuddepeHIManbHOr0 YpaBHEHMs..
YpaBHeHUsI C pa3/ie/sitoIMMHUCS [TepeMeHHbIMU.
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71.
72.
73.
74.
75.
76.

77.
78.
79.
80.
81.

82.
83.
84.
85.
86.
87.
88.
89.
0.
O1.
02.
O3.
04.
O5.
06.
O07.
08.

OpHopopHble quddepeHansHble ypaBHeHUs 1 opsiaka.

JluHeliHble ypaBHeHUs1. Y paBHeHUs bepHym.

YpaBHeHMe B NT0OJHBIX AuddepeHIianax.

IuddepenumanbHble ypaBHeHUs BBICIIMX TTOPSIKOB: OCHOBHBIE TTOHSTHS.
YpaBHeHwUs, JOMyCKarollye NOHWKeHUe MopsiiKa.

JIvneliHele auddepeHLMaNbHbIe YPaBHEHHs] BBICIINX MOPSAKOB. JIWHelHble OJHOPOJHBbIE AuddQepeHMaTbHbIe

ypaBHEHUS 2, N-TO MOPSAKOB.

NuterpupoBanue JIOY c nMocTossHHBIMU K03 dullieHTaMHU.

JIuHetiHble HeomHOpOoHBIE Y. CTpyKTYypa obirero pernenus JIHAY.

Merto/ Bapyaliu TTPOU3BOJIEHBIX MTOCTOSIHHBIX.

WuterpupoBanue JIHAY ¢ nocTossHHBIMU KO3 @ULIMeHTaMH U NTPaBOM YaCThIO CreLdalbHOrO BUAA.

Cucremsl guddepeHrancHbIX ypaBHeHu. Teopema CyIleCTBOBaHMSI U €JUHCTBEHHOCTH PpeIleHHsI.

WCKJTFOUeHUsI [/l PeliieHrsI HOPMaJbHbBIX crcTeM JuddepeHIanbHbIX YPaBHeHUH.

3 cemecTp (3K3amMeH)

OneMeHTBI KOMOMHATOPYKH: TIePeCTaHOBKU, pa3MellleH s, COUeTaHWsl.

OCHOBHBI€e TIOHSITHSI TEOPHUH BEPOSITHOCTEH: UCIBbITaHUEe, COOBITHE, BEPOSITHOCTE COOBITHSI.
HeicTBUs HaJ, COOBITUAMU. Arebpa COOBITHH.

TeopeMbl C/IOKEHUSI U YMHOXKEHUS BEPOSITHOCTEH.

BeposiTHOCTD TOsIB/IEHUS XOTs ObI OZJHOTO COOBITHS.

dopmya noHON BeposiTHOCTH U popmyria baiteca.

Cxema BepHysum, popmysia BepHysuii, HanBeposiTHelIIIee YHC/IO MOSIBIeHNH coObITHs A B cxeMe BepHysuth.

[MpubskeHHbIe GOpMYJIBI B cXeMe BepHysiu.

[vckpeTHas ciydaliHasi BeJTMUHMHA U CIIOCOOBI eé 3amaHust. @YHKLMS pacripe/iesieHus!.
MaremaThueckoe 0KMJaHUe JUCKPeTHOM CydaliHOM BeJIMUMHBI U eT0 CBOWCTBA.

[Jucrniepcysi AUCKpPeTHOU C1ydaiiHOM BeJIMUMHEI U eé cBolicTBa. CpefjHee KBaJjpaTUUeCKoe OTK/IOHEHHe.
HenpeprieHas cnyuaitHas BemunHa. CBoiicTBa GYHKI[MM pacIipe/iesieHusl.

[110THOCTL BEPOSTHOCTH HeMpepbIBHOM CTyvailHONM Be/IMUMHBI U eé CBOMCTBA.

UYuicioBble XapaKTepUCTUKK HEIlTPepbIBHBIX CTyUaiHbIX BeTMYMH.

PaBHOMepHBIN 1 TTOKa3aTe/bHbIN 3aKOHBI pacIipe/iesieHHst HelTpepbIBHBIX CTyYalHbIX BeTUYKH.
HopmasnbHbll 3aKOH pacrpefiesieHHsl U ero CBOMCTBa

ITousTHE 0 3aKOHE 60sbINX uricesn. TeopeMa BepHysuin.

Mertop

YmMmeTb

peliaTh 3ajaud M0 U3ydyaeMbIM{{IpumepHbie npakmuuecKue 3a0anus 0/ 3K3amMeHa u 3auema:

TEOPETUUECKHU pDa3/iejiaM;

006cyx/1aTh crocoObl 3 GeKTUBHOTQ

eIIeHusI b depeHIaTbHBIX]

1. Petiuth MaTpryHoe ypaBHeHue X+3(A-B)=4C, rze
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DKCITEPUMEHTA/TbHBIX JTAHHBIX
Hea(hheKTUBHBIX

YPaBHEHHM M WX CHCTEM; OIpeJesisiTh
O(GEKTUBHOCTL ~ pElIeHusl  3a/lauw,
MOTYYeHHOTO C TIOMOIIBI0 UMC/IeHHBIX
MeTO/IOB; pacrio3HaBath 3(deKTHBHbIE
pe3yIbTaThI 00paboTKH

OTj

1 3
-2 -4

A=

3 8 8 6
-7 5 -3 9

> > .

D. PeliTh CHUCTeMBI JMHEHHBIX anrebpanuecKUX ypaBHeHHH 1o ¢opmynam Kpamepa, MaTpU4YHBIM MeTOZOM, METOZOM
["aycca:

= —— e —— e _— =
= — S — e _ — ==

E—— ——— = e —— e — — ==

3. laHbl KOOpJWHAThl BepLIMH MUpaMU/bl 20304
Hatitu:

1) auHy pebpa A4, ;
2) yros Mexay pebpamu Ad AL ;
3) yron mexxay pebpom Ay rPaHbI0 AAA, ;

4) nuio1a/ib TpaHu A4 ;
5) 00beM MUpaMU/IbI.
B TpeyrosbHUKe ¢ BepiHamu A(2,1), B(5,3), C(-6,5) HaiiTu A/IMHY BBICOTBI U3 BEPLIMHBI A.
Harmcare KaHOHMUECKHe ¥ TTapaMeTpHUecKre YpaBHeHus IpsIMOH, ITpoxojsiiiieid uepes Touku M(2,1,-1) u K(3,3,-1).
CocTtaBUTh ypaBHEHUe TIJIOCKOCTH, TTpoxosireii uepe3 Touku A(1,0,2), B(-1,2,0), C(3,3,2).
[Joka3zaTb, UTO MpsIMbIe T1apasuie/ibHbL:
x+2 y-1_z

No Utk

J.a + - = =0

3 -2 1,370 %
8. Haiitu yron Mmexxay npsmoi, npoxopdieit yepes Touky A(-1,0,-5) u Touky B(1,2,0), 1 nnockocteto X-3y+z+5=0.
0. OnpefenuTs TUI KPUBOM 2-T0 MOPsifiKa ¥ IOCTPOUTD JIMHHUIO:
x° -9y’ +2x+18y+73 =0
2x° +3y* - 4x+6y- 7 =0
y®-4x-2y-3=0
10. BerunciuTe npefiesbl:

. 1+4x- X" . 3x -arcsin2x - 2x-1-+5
a) lim——————;6) im—————— mystT ot NVO
x=ox +3x° +2x x>0 CcOoSXx - COS” X x=3 x-3

J >N =ortagy 20 .

> dy 2. __Ax-x* -
11. Haiigure " Anst QyHKLWI: @) y =e 2 6) 1 —inisin =
X
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[TnaHupyemble pe3y/bTaThl
obOyueHust
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12. Boiuncmts: a) 3/- /3 +i, 6) (1-i)7°.

13. Haiiti HeonpeeéHHEIM MHTErpalr: — a) J'sin 3x -cos 5xdx | 6) fm

1-
cosX dx. B) J'(2x +5) -e*dx.

V20
. xd
14. Belunc/inTh onpesie/ieHHbI UHTerpast ‘[7
2

x
\ x? +5.

15. BHIYMC/IMTE OTIPe/ie/IeHHbIA MHTerpat f4X -arcsin xdx .
5

1

16. Haiftu nnomjags (GUryphbl, OrpaHAUYeHHOM /MuMHMSAMU: x =4, y° =4x.

17. HaiiTi 1 locTpouTs 0671acTh onpesenenus dyrkiun &~V 9- X -yt +(x- )

18. Haiitu monHblii guddepeHipman GyHKIpu: z =x° Iny - sin2xy.

19. HaiiT yacTHbIe TPOM3BOJHbIE MEPBOro nopsiaka (yHKmu: z =5x°y° +1In(x + 4y).

0. HanrcaTk ypaBHeHMe KacaTe/IbHOM IJIOCKOCTH M HOpMaslu K TIOBEPXHOCTU z = m B Touke (3, 4, 5).
D1. VicciejoBaTh Ha SKCTpeMyM GYHKLMIO z = x° - 2xy + 4y°

D2. Pewmre 3azauy Koun: ycos® xdy =(y? +1)dx, y(0) =0.
- ! + L— er
D3. Haiigure obiee peuterye auddepeHIjanbHOr0 ypaBHeHHs Yy

4. PellTh OIHOPOZHYIO cucTeMy AuddepeHIiMaNbHbIX YpaBHEHUH:

X =6x- y,

y =x+4y.
D5. TIpu gocraBke ¢ 3aBofa Ha 6a3y 1000 pagronpreMHUKOB, y 55 BBILUIK U3 CTPOS JiaMIThl. HaliTH BEPOSITHOCTH TOTO, UTO
B3STBIN Hay/jauy NPUEMHUK Oy/jeT UCTIPaBHbBIM.
D6. TIaTHAAATh SK3aMeHAIIMOHHBIX OUIETOB COZIEPIKAT 10 2 BOMPOCa, KOTOPbIE He MIOBTOPSIFOTCS, S9K3aMEHYIOIIUNCS 3HaeT
rosibko 25 BorpocoB. HaliT BepOSTHOCTb TOrO, UTO K3aMeH OyJeT CAaH, ecid AJIs 3TOr0 JOCTaTOYHO OTBETUTDH Ha JjBa
BOMPOCA OAHOTO OuseTa.

7. IlppyHMMaeM BepOSITHOCTH POXKJEHHUs] MalbydKa M [eBOUKM paBHbIMU. HaiiTh BeposiTHOCTH TOrO, uto cpegu 10
HOBOPOJK,EHHBIX 6 OKa)KyTCs Ma/IbYMKaMH.

D8, JlaH 3aKOH pacripejie/ieHusi TMCKPETHOW C/1y4aliHOM BeJIMUNHbI:
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x: [ 10 |20 | 130 |40 |50
p: |01 (02 |03 |02 |0.2
BLIUMC/IUTL €e MaTeMaThueckoe OXkKUjlaHue, IMCIepCUI0 U Cpe/iHee KBaJpaTUUeckoe OTK/IOHEHHe.
D9. [TaHa GyHKIUS pacripe/iesieHrst HelpephIBHOU CTyUaltHON BeTUUMHBI X

0 npu x<0
0,25x%(x+3) npu 0<=x<=1
F(x)= 1 npu x>1
HatiTi niotHOCTb pacnpefenenus f(x), moctpouTk ee rpaduK, BEPOSTHOCTH TOMNa/laHus B 3a/laHHbIA uHTepBan [0,5; 2],

Mx, Dx, = .

30. 3a/1aHO pacnpe/iesieHHe BepOSITHOCTeN JUCKPeTHOM IBYMEPHOM ClyyaliHOW Be/TMUMHBI:

Y\X 2 5 8
0,4 0,15 0,30 0,35
0,8 0,05 0,12 0,03

HaiiTy 3aKOHBI pacripe/iesieHNsi COCTaBJISIOLIX, K03(hGUIMEeHT KOppesiyuu

Bnagetsb

- PAKTUUECKUMU HaBbIKaMH
1ICIT0/Tb30BAHUST MaTEMaTHUECKUX
MOHSTUM U MeTO/I0B (M3ydaeMbIX
pa3zie/ioB MaTEMaTUKU) TIPU PeIeHnH
MPUK/IaIHbIX 3a/1a4;

- HaBbIKaMU 0000I1[eHUs pe3y/IbTaTOB
pellieHus, pe3y/bTaToB 00paboTKU
CTaTUCTUUECKOTO IKCITIEPUMEHTA;

- crioco6aMy Ol[eHUBaHUS 3HAUMMOCTH U
[MPAaKTUUYeCKOW TIPUTOJHOCTH
MOJTyUeHHBIX Pe3y/IbTaTOB

IIpumepHble NnpUK/1aOHbIe 3a0a4u U 3a0aHUsl
Bapaua 1. [IpoBepuTs, nexxar Jid TOUKH A(l; 0; 1) s B(4; 4 6) s C(2; 2; 3) 71 D(lO; 14; 17) B OJTHOM TIJTIOCKOCTH.

Bajaua 2. TIpy MOCTPOEHNHU BUCSIUETO MOCTA uepe3 peuky «Tuxasi» ¥ BbISCHEHWUM Ha/Ie)KHOCTU COOPY>KEHHsI, CTYy/IeHTbI
CTPOMOTPsiZia CTOJKHYJIUCh C pellleHHeM Cjle[yIolleil 3aaunt:

Tpoc, mozBelIeHHbIH 3a jBa KOHL|Aa Ha OJMHAKOBOM BBICOTE, UMeeT GopMy AyrH napabonbl. PaccTosiHHe MeXXAy TOYKaMH
KperuieHUs: paBHO 24 M. I'ybuHa mporuba Tpoca Ha pPacCTOSIHUM 3 M OT TOUKU KperuieHust paBHa 40 cm. Onpenenutsb
rTy6rHY riporrba Tpoca mocepesuHe MeXKy KperyIeHUsIMU.

Bapgaua 3. Haiiti paboTty cusbl F :(1; 2 5) 3JIeKTPOCTaTHYECKOTO TI0JIsI, TI0 TepeMeLeHHIO 3/IEKTPHUEeCKOro 3apsiia u3
M, =(0; 4; 2) M, =(4;7; 4)
[TOUKU B TOqu .
. X - COS X
lim X~ €9%X

Baganue 4. TTokaxute, uto npegen * ~ X + COS X ye moxeT ObITH BeuKMC/IeH 10 TpaBuy Jlonurans. Haiiaure sToT
pejiest APYTUM CII0COO0M.

Baganue 5. 3aBUCMMOCTb MYTH OT BpeMeHW INpH NPSIMOJUHEHHOM [IBIDKEHUM TOYKM 33/laeTCsl yYpaBHEHUeM|
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_1.; 2
S=—t"+2t"-3, e S-nyrb BM, a [ Bpemst B c. BblukC/IUTE ee CKOPOCTb U YCKODEHHE B MOMEHT BpPEMEHH

t =4c.
2

Bagaua 6. K rpaduky dyHKuMN fx)=3-x B €ro Touke ¢ abcuuccoi™0 = 1HpOBe;[eHa KacaTenbHast. Halitu mutoiazy
Tpeyro/ibHUKa, 00pa30BaHHOTO KacaTelbHON M 0TPe3KaMM, OTCeKaeMbIMH el0 Ha 0CSIX KOOpPZMHAT.
Bagauva 7. B napke aTrTpakijMoHOB roposa N ouH U3 OTPe3KOB TPaeKTOPUH JBW)KEHHUs [10e3/ja B « AMePUKaHCKHX FOpKax»
Mpe/cTaBsieT COO0H CUHYCOUY:

s(t) =Asin(wt +¢,) , TIe A, 0, M @ — U3BECTHbBIE UKCTIA.
OrpefeUTh Yroi Hak/AOHa K TOPU30HTY IOCETUTes aTTpakijoHa [I. B MOMEHT BpeMeHU t; ero JBIDKEHUs 0 3TOMY
OTPE3KY.

Baganue 8. [TogymaiiTe, C MOMOIMIBIO CPeACTB KAaKOTO pa3ziesia MaTeMaTHKH MOXKHO PeIlUTh CIeAYIOIIYIO 3a7auy.
«[171s1 yOOpKY CHera Ha y/UIaX rOpofia UCIIOJb3YIOTCs CHeroybopouHbie ManiHbl, OHU paboTaroT B TeUEHHEe CBET/IOTO
BpeMeHM CyTOK C 6 10 18 uacoB C TOCTOSHHOM CKOPOCThIO yOopku cHera 400 (m%u). M3meHeHue oObema cHera,

ds 2

— =120 - 5¢ . S(I )
BhITTa alOLIIero Ha YLkl TOPO/ia B TOPOJE B TeUeHHe CYyTOK, MOKHO OIMMCaTh ypaBHeHHeM &1 rae —
0OBeM cHera (B M°), BbINaBILEro 3a Bpems t (B yacax), 0<r<24. B moment Bpemenn! = 0 Ha ynuuax ropoga aexut 1000

S(1) R

M® cHera. Y CTaHOBHTE COOTBETCTBHE MeXK/y BDEMEHEM t 1 06bEMOM CHETa, JIeXKAll[ero Ha Y/HULax ropoja

CocTaBbTe MaTeMaTHUeCKYH0 MO/e/lb 3TOM 3a/jaul U pelnTe eé.

43



0) [TopsA0K NpoBe/jeHNs MPOMEXYTOYHOH aTTeCTaluH, I0Ka3aTe/In M KPUTePHHU OLleHUBAaHHA:

[TpomMexxkyTouHasi atTecTalusi 10 [AUCLUIUIMHe «MaTemaThkKa» BK/IOUYaeT TeOopeTHUYecKue
BOTIPOCHI, TI03BOJISIIOLIME OLIEHUTb YPOBEHb YCBOEHHUsi OOyuaroMMHCSi 3HaHWM, U TpaKTHYecKue
3a/laHusl, BBISB/SIOIIME CTereHb C(HOPMUPOBAHHOCTH yYMEHUM U BraJieHWH, MPOBOAUTCS B (opme
9K3aMmeHa (2 1 3 cemecTpsbl) U B (hopme 3aueTa (1 u 4 cemeCTpsbl).

OK3aMeH 110 JIaHHOW AVCLIUIT/IMHE TIPOBOJUTCS B YCTHOW (hopMe TI0 SK3aMeHaLMOHHBIM OuieTam,
Ka&K/bIM U3 KOTOPBIX BK/IHOUYaeT 2 TeOpeTUYeCKMX BOIPOCa U /iBa NIPAKTUUECKUX 3a/laHMs.

Iloka3aTenu U KpUTepuH OLleHNBAaHUA 3a4yeTa:

- [Js cAauM 3adeTra oOyuvaroliuiics rokasbiBaeT c(OpMHUpPOBAaHHOCTb KomrieTeHuudt OK-1 u
OIIK-4; T.e. CTyfleHT [O/DKeH TI0Ka3aTh 3HAaHWsS HAa YPOBHe BOCIPOU3BEJEHUSI U OOBSICHEHHS
vH(OpMalLy, UHTe/JIeKTyalbHble HaBbIKU pellleHus 3a/ay;

- 3a4eT He (/|JaH, eC/IM pe3y/bTaT 00yueHHs He JOCTUTHYT, 0OyuaroIuiics He MOXKeT T0Ka3aTh
3HaHWSI Ha YpOBHe BOCIpOW3BeJeHUs U O00bsiCHeHWss WH(OpMaluM, He MOXKeT TIoKa3aTb
VIHTeJIJIeKTya/IbHble HaBbIKU PeLleHUs POCThIX 3a/ay.

IToka3aTe/nu U KpUTepUH OLleHMBAaHHA K3aMeHa:

— Ha OLEHKY «OTJIMYHO» — OOydYaroluiics J/IeMOHCTPHUDYeT BBICOKHI  ypOBeHb
cpopMUPOBAHHOCTH KOMIIETEHIMH, BCECTOPOHHee, CHCTeMaThyecKoe M TyIy0OKoe 3HaHWEe y4eOHOro
MaTepuasia, CBOOOJHO BBITIOJIHSIET TIPAaKTHYeCKWe 3aflaHusi, CBOOOJHO oOrepupyeT 3HAHUSIMH,
YMEHUSMH, NIPUMeHsIeT UX B CUTyalUsIX MOBBILIEHHON CI0KHOCTH.

— Ha OLEHKy «Xxopomo» — oO0yuvaroluiics /IeMOHCTpPUDYeT CpeJHWN  ypOBeHb
C()OPMHUPOBAHHOCTH KOMIIeTEHLIUM: OCHOBHble 3HaHUS, YMEHMs OCBOEHbl, HO [IOMYyCKarTCs
He3HauuTe/bHble OLIMOKHM, HEeTOYHOCTH, 3aTpPyJHEeHUs TMpPH aHaJUTUYeCKUX Orlepalysx, TepeHoce
3HaHUU M YMEHUM Ha HOBbIe, HeCTaHJapTHbIe CUTYaL||H.

— Ha OLIEHKY «YAOBJ/IETBOPUTEIbHO» — OOYyYaloLUHCs eMOHCTPUPYET MOpPOroBbli yPOBEHb
copMHUPOBAHHOCTH KOMITETEHL|MIA: B XOZe KOHTPOJIbHBIX MEpOIIPUSTHH [OMyCKarTCsl OIIMOKH,
TIPOSIB/ISIETCST  OTCYTCTBHE OT/e/bHBIX 3HAaHWM, YMEHHWH, HaBBIKOB, OOYyuaroIIMNCS HWCIBIThIBAeT
3HauMTe/IbHbIe 3aTPYJHEHUs MPU ONepUPOBAHUM 3HAHWUSMU M YMEHUSIMU IPU UX [epeHOCe Ha HOBBIe
CUTYaLUH.

— Ha OLIEHKY «Hey/I0BJIETBOPHUTETbHO»— 00YUAOI[UICS IeMOHCTPUPYET 3HaHUs He 6osiee 20%
TEeOPeTHYeCKOro  marepuana, [IOMyCKaeT CyIecTBeHHble OIIMOKHM, He MOXXeT TII0Ka3aTh
VIHTeJIJIeKTya/IbHble HaBBIKM pellleHusl NPOCTBIX 33Zlad WM He MOXKeT IIOKasaTb 3HaHUS Jaxe Ha
YPOBHe BOCIIPOW3Be/leHUsI U 00bsiICHeHUsT UH(OpMaIHH.

8 YVuyeOHO-MEeTOOHYECKOoe " uHPOPMaAITHOHHOE odecrieueHre
OUCITHIUTHHBI

a) OcHoOBHas iMTeparypa:

1. IIunaues B. C. Briciiast MaTemartuka: yuebuuk / B.C. IllunaueB. — MockBa: UTH®PA-M,
2019. — 479 c. — (Bpicmee obpa3zoBanre). — www.dx.doi.org/10.12737/5394. - ISBN 978-5-16-
101787-6. - Tekcr: snekrpoHHsIi. - URL: https:/new.znanium.com/catalog/product/990716. —
Pexxum foctyna: A1 aBTOpU3. N0JIb30BaTesIen.

2. MaremaTtuka: yueb6. mocobwe / FO.M. lanunos, JI.H. Kypbenko, I'.A.HukoHoBa, H.B.
HukonoBa, C.H. Hypuesa ; nox pen. JI.H. )Kyp6euko, I'.A. HukonoBoii. — MockBa: TH®PA-M,
2019. — 496 c.— (Bwicuiee obpa3oBanue: bakamaBpuar). - ISBN 978-5-16-102130-9. - Tekcr:

snekTpoHHbI. - URL: https:/new.znanium.com/catalog/product/989799. — Pexum gocTyna: as
aBTOPU3. 110JIb30BaTe/Iel.

0) lono/iHMTE/IBHAA IMTEpPaTypa:
1. Teopusi BeposiTHOCTeM M MaTemMaTHuecKasi CTaTHCTHKa: YuebHoe rocobue / buprokosa JLI'.,
bob6puk I'.I., MarBeeB B.U., - 2-e u3a. - Mocka: HULl MH®PA-M, 2017. - 289 c. (Beiciiee


https://new.znanium.com/catalog/product/989799
https://new.znanium.com/catalog/product/990716

obpasoBanme: bakanaBpmar) ISBN 978-5-16-011793-5. - Tekct: snektpoHsHbii. - URL:
https://new.znanium.com/catalog/product/370899.— Pexxum focTymna: /iJisi aBTOPU3. T10/Ib30BaTeei.

2. MaremaTrka B lpuMepax U 3az1adax: y4ye0. mocobue / O.M. [lertsipeBa, JI.H. XKypbenko, I'.A.
Hukonosa, H.B. Hukonosa, C.H. HypueBa. — MockBa: UH®PA-M, 2019. — 372 c. — (Briciuee
obpasoBanme: bakamaBpuat). - ISBN 978-5-16-102288-7. — Tekcr: snekrpoHsbii. — URL:
https://new.znanium.com/catalog/product/989802.— Pexxum focTymna: /iJisi aBTOPU3. T10/Ib30BaTesei.

3. HNauko, IL.E. Beiciias MaTemaTuka B ynpaxkHeHUsix W 3ajadax. (B 2-x uactsax) [Tekcrt] /
I1. E. dauko, A. I'. TTonos, T. A. KoxxeBHuKOBa. - M.: Beicias mkona, 1986-2009. ISBN: 978-5-488-
02201-0. - 6osee 1000 .

®uxtenronbll, ['M. OcHOBBI MaTeMaTUUYeCKOTO aHa/iu3a: ydyeOHWK: B 2 uactsax / .M.
duxrenronbl. — 11-e u3g., crep. — Caskr-IletepOypr: Jlass, [6. r.]. — Yacts 1 — 2019. — 444 c.

— ISBN 978-5-8114-0190-1. — TekcT : 3/1eKTPOHHbIN // D/IeKTPOHHO-OMO/IMOTeUHasi cucTeMa
«Jlanb» : [caiit]. — URL: _https://e.lanbook.com/book/112051 . — Pexxum focTyma: [ijisi aBTOPU3.
T10JIb30BaTeseu.

4. ®uxtenronel, ['M. OCHOBBI MaTeMaTHUeCKOro aHamm3a: yuebHWK: B 2 dactax / .M.
duxteHronbll. — 10-e u3g., crep. — CaHkt-IletepOypr: Jlans, [6. r.]. — Yacts 2 — 2019. — 464 c.
— ISBN 978-5-8114-0191-8. — TekcT: 31eKTPOHHBIN // O/IeKTPOHHO-OUO/MMOTEUHAs CHCTeMa
«Jlaub» : [caiitr]. — URL: https://e.lanbook.com/book/115730 (zmaTa obpaitenus: 06.10.2019). —
Pexxum foctyma: /it aBTOpPU3. TI0J/Ib30BaTeIel.

5. IllumaueB B. C. 3afauHuK 10 BhICIel MateMatvke: yue6. rocobue / B.C. [llunaue. — 10-e
u3z., crepeotunt. — MockBa: UTHOPA-M, 2020. — 304 c. — (Beiciiee o6pa3oBanue). - ISBN 978-5-
16-101831-6. — Tekcrt: anekTpoHHbId. — URL: https://new.znanium.com/catalog/product/1042456

B) MeTOANYeCcKHe yKa3aHus

1. AbpamoBa, WM.M. DneMeHTbI BEeKTOpHOW anreOppl U aHAJMTAYECKOW T'eOMeTpHUU:
MeTtoauueckue yka3aHus /1S CTy/leHTOB I Kypca Bcex cnietianbHocTed. — MI'TY, 2008. — 16 c.

2. AkmaHnoBa, 3.C. Heonpegenennsii nnrerpan: Terpagps-koHcrekT — MI'TY, 2008. — 23 c.

3. Baxpywesa, .A. KpuBble ¥ mnoBepxHoCcTU 2 mnopsigka. IlossipHasi cucrema KOOpAWHAT.
[TpakTukym — Marauroropck: I'OY BIIO «MI'TY um. I''A. Hocosa», 2009. — 19 c.

4. T'opsiueBa, H.A. Teopusi pyHKLMII KOMIUIEKCHOTO MepeMeHHOro: Metoauueckre ykasaHUs U
BapUaHThl UH/IMBU/yabHBIX 3a/JaHWM [Ji1 CTYyJEeHTOB BCeX creluanbHOCTeld — Marnurtoropck: I'OY
BITIO «MI'TY um. I'.1. HocoBa», 2011. — 28 c.

5. I'paueBa, JI.LA. OrnpepeneHHbld WHTerpaj: MeTOAWYECKHE YKasaHus [ CTYLEeHTOB —
Marnutoropck: I'OY BIIO «MI'TY um. I'.'1. HocoBa», 2010 — 12 c.

6. I'paueBa, JI.A. OnemeHTBl JWHEWHOW anreOpbl, BEKTOPHOW anreOppl ¥ AHATUTUYECKOU
reometrpun: Yue6Hoe nocobue. - Marautoropck: 'OY BITIO «MI'TY um. I'.1. HocoBa», 2010 — 63 c.

7. I'yruna E.M. JlabopaTopHBbIii TPakKTUKyM 10 cratuctike ¢ npuMeHenuem EXCEL: Metop.
yKa3. A JlabopaTopHbIX paboT MO MareMaTHUeCKoW cTaTUCTHKe.- Marnutoropck: I'OY BIIO
«MI'TY um. I'1. Hocosa», 2009 — 40 c.

8. M3ocoB A.B. 'apmoHMueckuil aHanv3: Meroauueckre yKas3aHWs M BapUaHTbl 3aJjaHUM /1Sl
CaMOCTOSITe/TbHOM PaboThl M KOHTPOJISI 3HaHUH cTygeHToB. — MI'TY, 2009. — 24 c.

9. Makcumenko, M.A. CobObITHsI U BeposiTHOCTh. YacTh 2: Meto. yka3. - Marautoropck: I'OY
BIIO «MI'TY uwm. I''1. HocoBa», 2010. — 25 c.

10. Masuenko, E.I1. TlpousBogHas u auddepenyyan ¢yHKUUU. [TpakTHKyM.- MarHUTOropck:
I'oy BIIO «MI'TY um. I''1. HocoBa», 2010. — 38 c.

11. Masuenko E.Il. WccnenoBanve ¢GyHKUMM W mocTpoeHue rpadukoB. [IpakTUKym. —
Marnutoropck: I'OY BIIO «MI'TY um. I'.'1. Hocosa», 2011. — 20 c.

12. CaByuikuHa H.®. KombuHatopuka. CobbiTve u BepositHOCTb. Yactb I: KombuHaTopuka.
Anrebpa cobbiThii: MeToz. yKa3aHUs 110 AUCLUIUTHHe «MaTemaTuKa» AJisi CTYJeHTOB | Kypca Bcex
crietianbHocTe. — MI'TY, 2007. — 17 c.

r) J/IeKTPOHHbBIE PeCcypcChI:
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https://e.lanbook.com/book/112051
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1. AxmanoBa 3. C. Heoripe/ienieHHbI! UHTerpasl: OT TeOPUH K MpaKTHKe [DIeKTPOHHBIN pecypc]:
yue6Hoe rocobue / 3. C. AkmaHoBa ; MI'TY. - Marautoropck: MI'TY, 2015. — 1 3/1eKTPOH. OMT. AUCK

(CD-ROM). — URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true. — MakpooOneKkT. — CBejeHUs
pJoctymHbl Takke Ha CD-ROM.

2. AHanutuueckasi reoMeTpusi [DneKTpoHHbIN pecypc]: npaktukym / T. I'. Ky3uHa, O. C.
Anppocenko, T. B. Mopo3oga, O. B. ITetpoBa; MI'TY. — Marnurtoropck, 2010. — 114 c. : un., Tabm. —
URL: https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/
1/1068918/313.pdf&view=true. - MakpooOBeKT.

3. AnucumoB A. JI. Marpuiibl. Onipesiesiutesid. CUCTeMbl TMHEMHBIX anreOpanueckuX ypaBHeHUM
[DnekTponHsI pecypc]: yuebHoe ocobue / A. JI. Auncumos, T. A. Bonzapenko, I'. A. Kamenesa ;
MI'TY. - Marautoropck: MI'TY, 2017. - 1 anektpoH. onT. Auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/
1/1139107/3361.pdf&view=true. - Makpoo6sekT. - ISBN 978-5-9967-1000-3.

4. Boupapenko T. A. VIHTerpaibHOe ucuucieHre (PyHKLMU OHOW NepeMeHHOM [ D/1eKTPOHHBIN
pecypc] : yue6Hoe riocobue / T. A. bongapenko ; MI'TY. - Maruutoropck: MI'TY, 2017. - 1

31eKTpoH. ont. Auck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true. - MakpooObekT. - ISBN 978-5-
59967-1001-0.

5. BynbiueBa C. B. Maremaruka: rpe/ie/ibl 1 HEIPepbIBHOCTb (PYHKLIMK O/IHOM lepeMeHHOM.
[TpakTKyMm [DneKTpoHHBIN pecypc]: yuebHoe niocobue / C. B. BynerueBa; MI'TY. - MarHuToropck:
MI'TY, 2017. - 1 snektpoH. onrt. auck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/

1/1138500/3338.pdf&view=true. - MakpoobnekT. - ISBN 978-5-59967-1002-7.
6. BrikoBa M. B. [TuddepeHimanbaeie ypaBHeHUs [D1eKTPOHHBIN pecypc] : yuebHOe rocobue /
M. B. bsikoBa, H. A. KBacoBa, H. Y. KumatikuHa. - Marautoropck: MI'TY, 2012. - 1 2/1eKTpOH. OIT.

muck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true. - MakpooObeKT.
7. M3ocoBa JI. A. OCHOBBI MaTeMaTHUeCKOTO aHa/iu3a [ 7eKTpOHHBIN pecypc] : yuebHoe

nocobue. Y. 1. JuddepeHipansHoe ucurcieHre GyHKIMU 0fHOM riepeMeHHoO# / JI. A. M3ocoBa, JI. A.
I'paueBa ; MI'TY. - Maraurtoropck : MI'TY, 2015. - 1 snektpos. onr. guck (CD-ROM). - URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/
1/1123913/1400.pdf&view=true. - MakpooOBeKT.

8. Kopoteukas B. A. ®yHKIIMN HECKOBKUX TlepeMeHHbBIX [DJ1eKTPOHHBIN pecypc] : yueOHOe
nocobue / B. A. Koporenxkas, FO. A. V3BekoB ; MI'TY. - Marauroropck : MI'TY, 2015. - 1 3/1eKTpoH.

onT. Juck (CD-ROM). - URL: https://magtu.informsystema.ru/uploader/fileUpload?

name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true. - MakpooOBeKT.
9. Teopus BeposiTHOCTEM 1 MaTeMaTHueCKasl CTaTUCTHKA: 3/1eKTPOHHOe yueOHOe rocobue 1

MIPaKTUKYM C labopaTopHbIMU pabotamu [DyieKTpoHHbIHN pecypc] / A. B. M3ocos, JI. A. M30coBa, JI.
A.T'paueBa, E. M. I'yruHa. - Marauroropck : MI'TY, 2013. - 1 snektpoH. ont. Auck (CD-ROM). -

URL: https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/
1/1118948/931.pdf&view=true. - MakpooOBeKT.

r) IlporpammHoe obecnieuenre 1 MIHTepHeT-pecypchl:

1.

Haunmenosanue 10 Ne goroBopa CpoK AieiicTBUS JIULIEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021

MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHO

7Zip CcBOOO/IHO pacrpoCTPaHsSIEMOE OeccpouHO

2. wuH(opMaLMoHHbIe ceTh IHTepHeT:
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https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=931.pdf&show=dcatalogues/1/1118948/931.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1164.pdf&show=dcatalogues/1/1121202/1164.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1400.pdf&show=dcatalogues/1/1123913/1400.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=1045.pdf&show=dcatalogues/1/1119343/1045.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3338.pdf&show=dcatalogues/1/1138500/3338.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3342.pdf&show=dcatalogues/1/1138511/3342.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=3361.pdf&show=dcatalogues/1/1139107/3361.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=313.pdf&show=dcatalogues/1/1068918/313.pdf&view=true.
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20
https://magtu.informsystema.ru/uploader/fileUpload?name=1304.pdf&show=dcatalogues/1/1123520/1304.pdf&view=true.%20

1) Poccuiickasi TocygapcTBeHHass OubsMoTeka [JeKTpoHHBIM pecypc] /LleHTp uHGOPM.
Texnonoruii PI'B; pen. Bnacenko T.B., Web mactep Ko3nosa H.B. — 3nektpon. [laH. — M.: Poc. I'oc.
6-ka, 1997. URL:http://www.rsl.ru/, cBo60o/jHbINi.— 3arJI. ¢ 3KpaHa. f13. pyc., aHrJI.

2) Poccuiickas HaluoHambHast 6nbnroreka. [SnekrponHsiid pecypc] / —URL: http://www.nlr.ru .

As.pyc.

3) TocypmapcTBeHHasi MyOaMuHasi HayuyHO-TeXHUUecKass Oubimoreka Poccuu [DJeKTpOHHBIN
pecypc] / — Pexxum focryma: http://www.gpntb.ru , cBoboHbIN.— 3ar. ¢ 3KpaHa. f3.pyc .

4) Public.Ru - mybmmuHast untepHeT-6mbmoTeka URL:http://www.public.ru/ .

5) CrygeHueckass OubioTeka

[DnekTpoHHBIM pecypc]. — Pexum gocrtyma:

http://studlib.com , cBo6oaHBIA.— 3arJ1. ¢ 9KpaHa. f13. pyc., aHrJI.

6) KowmmbloTeppa: BCce HOBOCTU TIPO KOMIIBIOTEpDBI, >Kele30, HOBble TEXHOJIOTWH, WUH(Op-
Mal[MOHHbIe TeXHOJIOTHY [DeKTpoHHbIN pecypc]. — [leproanueckoe 3/1eKTPOHHOe VIHTepHeT-Hu3/1aHue
— Pexxum froctyna: https://www.computerra.ru/ — 3arJi. ¢ 3KpaHa. 3. pyc.

7) Cuctema «V/IHTepHeT-TpeHaXXephl B cepe 00pa3oBaHMs» Ha CaliTe Www.i-eXxam.ru.

9 MaTtepuanbHO-TeXHUYECKOe obecrieueHre TUCIUTIAHEI

MarepuabHO-TeXHUUYECKOe obecrieueHre AUCIUITMHBI BKIFOUAeT:

http://

‘Tur v Ha3BaHUe dyJAUTOPUH

OcHaieHve ayAuTOpUU

YuebHbIe ayAUTOpUN AJist
TIPOBE/IEHNs] 3aHITUN JIEKLIAOHHOTO
THIIA

[ocka, My/bTUMeIUliHbIe CPe/ICTBA XpaHEeHUs, repefaud 1
Tnipe/icTaBeHus MH(OPMaLUH

YuebHbIe ayIuTOpUun ISt
MpOBe/IeHUs] PaKTUUeCKUX 3aHSTHH,
TPYNNOBbIX M WHOUBUYaIbHBIX

KOHCY/IbTalluk, TeKYIero KOHTPOJIsi
Y IPOMEXXYTOYHOMW aTTecTalyu

[ocka, My/IbTUMeIUNHBIN POEKTOp, 9KpaH

Komriiekc MeToaunueckux pa3paboTok (pa3gaTouHoro
MaTepHasia U MEeTOAUYECKUX YKa3aHWHN) U\UTA KOMILIEKC
TeCTOBBIX 3a/laHUH Z1Jis TIO/ITOTOBKY U MIPOBE/IeHNs
TIPOMEKYTOUHBIX U PYOe)KHBIX KOHTPOJIeH

[TomerrieHust 711 CaMOCTOSITE/TbHOM
pabOoThI yuaruxcs

[TepcoHanbHble KoMMbIOTepHI ¢ MaketoM MSOffice,
BBIXOZIOM B VIHTepHeT U C JOCTYIIOM B /IEKTPOHHYIO
MH(pOopMalMOHHO-00pa3oBaTe/IbHYI0 Cpefly YHUBEpCUTeTa

[MomerjeHe  [Jii  XpaHeHUS U
NpOGUIAKTHUECKOTO 00C/TyKMBAHUS
yueOGHOro 060py/10BaHuUs

[Ikadsl 1715 XpaHeHHsT yueOHO-MeTOANYeCKOM
JOKyMeHTal[|uH, yueOHOTro 000py10BaHus U yueOHO-
HaIJIAHBIX TOCO0UH
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