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1 eau u 321241 y4eOHOTO MOAYJIsl

Lenu yuebnoco mooynss (VM) — passuTHe OOIIEH MaTEMaTHYECKON KYJIbTYPhI
CTYJIEHTOB, CO3JaHHe 0a3bl sl YCIEIIHOTO OCBOCHHS NUCIUIUIMH €CTECTBEHHOHAYYHOTO H
po(hecCHOHANBHOTO IIMKJIOB, TOTOBHOCTH K PELICHUIO CHUCTEMbI MPOoQecCHOHANbHbBIX 3a/1ay,
CBSI3aHHBIX C MPUMEHEHUEM METOA0B JaHHOTO Y M.

3a0auu (VM) —3amgauu, pemieHre KOTOPBIX 00eCIeunBaeT JOCTHKECHHE [EIIH:

— (¢dopMUpOBaHHE  CHUCTEMATH3UPOBAHHBIX 3HAHWH B  00JacTH  MaTEeMAaTHKHU
(MaTeMaTH4eCKOTO aHajln3a, MAaTEMaTHUYCCKOW JIOTUKU), TPEACTABICHUNH O MeCcTe U
poiM  3TUX JUCHUIUIMH B CHCTEME JHUCHMIUIMH €CTECTBEHHOHAYYHOTO U
po(heCcCHOHATLHOTO IIUKJIOB, BO3MOXKHOCTEH MCIIOB30BaHUs €ro Kak (pyHIaMeHTa,

— TQPUBUTUE U PA3BUTHE MAaTEMaTUYECKOTO MBIIUIEHUS, BOCIHUTAHHE BBICOKOU
MaTEMaTHYECKON KYyIbTypbl, (OPMUPOBAHWE JIMYHOCTH CTYJEHTA, Pa3BHTHE €ro
UHTEJJIEKTa, CIHOCOOHOCTEH K JIOTUYECKOMY U aJIrOPUTMUYECKOMY MBIILJICHUIO;
OCBOCHHME CTYJEHTaMH MaTeMaTH4YeCKUX METOJOB M OCHOB MaTeMaTH4YeCKOTO
MOJEIINPOBAHUSA;

— Ha IpuMepax MaTeMaTUYeCKUX MOHSATUN U METOJIOB IMPOJEMOHCTPUPOBATH CTYICHTAM
CYUIHOCTh HAYYHOIO MOJXOJa, CIEeUU(PHUKYy MATeMAaTHKH U €€ pOoJib B MPHUKIAIHBIX
HCCIIEI0OBAHUSX .

2 Mecto yyeOHOro moay.s B crpykrype OIl HanpaB/ieHUsI IOATOTOBKH

JlaHHBIII MOAYJIb BXOIUT B 0Oa3oByro uacte Ojnoka Bl (BE.B.1). ®opmupyembie
KOMIETeHIIMH  ompefenstorcs  DenepalbHbIM — TOCYAApCTBEHHBIM  00pa3oBaTelbHBIM
CTaHJapTOM BbIcHIero oOpazoBaHus 1o HampasineHuto 09.03.01 — Undopmaruka u
BBIUMCIIUTENbHAS TEXHUKA.

OcBoeHHE TaHHOTO MOJYJIS IIPEAIOIaracT BXOAHbIC 3HAHUS — 3HAHUS, YMEHUS M BUJIBI
NEeSTeNIbHOCTH, CQOpPMHUpPOBAaHHBIE B TMpoOIlecce M3yYEHUs UCHMIUIMH «MareMaTuka» u
«MH(popMaTHKa» IIKOJIBHOTO Kypca.

bazoBble 3HaHUs B 00JaCTH MaTeMaTUKU MPU H3y4YeHUH Moayis «MaremaTuka»
SIBIISTFOTCST (DYH/IaMEHTOM BBICIIIETO MAaTEeMAaTUYECKOTO U TEXHUYECKOTo 00pa3oBaHMs. 3HAHNUS,
YMEHHMsI U HaBBbIKH, pOpMHUpYEMbIE B MPOILIECCE U3YUECHUS ITOTO MOAYIIS, HCIOIb3YIOTCS MPU
OCBOGHHUH TaKWX TUCIUILINH Kak nHpopmaTuka, Gusmka u Jip.

3 TpeGoBaHus K pe3yJIbTaTaM OCBOEHHS THCIUITHHBI

B pesynprare m3ydeHUs AAHHOTO MOAYJS CTYIACHT (DOPMHUPYET M JEMOHCTPUPYET
CleMyIolre O0MmEeKyIbTypHBIC U 00mEenpoecCHOHATBHBIC KOMITCTCHITHH .

OK-7- crtocoOHOCTB K CaMOOpraHu3aIluy U cCaM0o00pa30BaHHUIo;

OIIK-5- ctocoOHOCTH pemaTh CTaHIAPTHBIC 33/1a4u MPO(EeCCUOHATBLHOMN IeATeTbHOCTH
Ha OCHOBe WHGOpPMAIMOHHONH W Oubauorpaduyeckoil KylabTypsl C HIpUMEHEHHEM
MH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTUH M C Yy4YETOM OCHOBHBIX TpeOOBaHUIA
UH(POPMALIMOHHOM O€30MaCHOCTH.



B pesyabTare uzyueHusi MOAYJIsl CTYAEHT JOJIKEH:
3Hamy:

- OCHOBHBIE MaTEMAaTUYECKHE MOHATHUS, ONPEACICHUs, CBOMCTBA, (POPMYIUPOBKH TEOpEM, a
TaK)Ke CBSA3H MEXKIYy HUMU,

- CYLIHOCTb HEKOTOPBIX OCHOBHBIX MaT€MaTUYECKUX METOOB,

- MECTO ¥ POJIb MATEMATHUKU B CUCTEME HAYK;

ymemby.

- pemaTh TUMOBbIE MaTEMaTHUYECKUE 3a1a4H,

- YMETb [IPUMEHATH HEKOTOPbIE OCHOBHBIE MATEMATUUECKNE METO/IbI B PEILICHUH PAa3JIMYHbIX 3ajiay, B
TOM YHCJI€ U B CMEXHBIX JUCIUIUIMHAX,

- yMEeThb JIOKa3blBaTb OCHOBHBIE TEOPEMbl U HEKOTOpBIE JpyrHe MaTeMaTHYecKue
YTBEPXKACHHUS,

eénaoemsy.

- ONIpCACIICHHBIMU crocoboamMu JA0Ka3aTCiIbCTB (HaHpI/IMep, METOJ MaTeMaTUYeCKOM WHAYKIWH,
A0Ka3aTCjIbCTBO OT MPOTUBHOI'O, IPUMCHCHNEC 3aKOHA KOHTPAIIO3WIIUN U Jp. 3aKOHOB J'IOFI/IKI/I),
- NPAKTUYCCKUMH HABBIKAMU PCHICHUSA TUITOBBIX MATCMAaTUUCCKHX 3a/1a4.

CTpykTypa u cofep:kaHNe Y4eOHOr0 MOTYJIA
4.1 TpynoeMKocTb y4e0HOr0 MOAYJISA

B crpykType YM MoxHO BbIIenuTh 4 yueOHBIX dnemenTa Moayis (YOM) B kauecTBe
CaMOCTOSITEJIbHBIX PA3/EIIOB!

YOM1: Anrebpa u reoMeTpus

YOM2: Marematudeckuii aHamu3

YOMS3: Maremarudeckas JIOTHKa

YOM4: Teopust BepoSITHOCTEN U MaTeMaTUYECKasi CTATUCTHKA

[TonHast Tpy10EMKOCTh yueOHOro Moayiisi cocraBisier 15 3auetnbix enunwn (3E) — mo
6 3E B 1 u 2 cemectpax u 3 3E B 3 cemecTpe, CO CIECIYIOIIUM paclpeaeiieHueM yaeOHOMI
pabotsI (Tabm. 1, 2).



Tabmuma 1 —Pacnpenenenue yueOHON pabOTHl U TPYAOEMKOCTh y4eOHOTO MOAYJIS JIJIsi OYHOM

dbopMbI 00ydeHHS
Yueonas padora (YP) Bcer | Pacnipenenenue | Koasl gopm-
) 1o ceMecTpam X
KOMMEeTEeHIH
i
1 2 3

TpymoemkocTs MoOmyns B 3a4eTHBIX eauHMmax | 15 | 6 6 3
(3ET)
Pacnpenenenue Tpynoemkoctd 1o Bujgam YP B
akajeMuueckux yacax (AY):

- JIEKIIUU 18 18 OK-7,
YIM1 Aaredpa u | - IPaKTUYECKUE 3aHATUSA 27 27 OIIK-5
reoMeTpHs - tabopaTopHbIe pabOTHI 0 0

- B T.4. aynutopHas CPC 9 9

-BHeayauTopHas CPC 45 45

- JICKIIUH 36 18 18 OK-7,
YOM2 - MPAKTUYECKUE 3aHATHUS 54 27 27 OIIK-5
MaTtemaTuueckuii | - 1a00paTopHbie paboThI 0 0 0
AHATH3 - B T.4. ayautopHast CPC 18 9 9

-sHeayautopHas CPC 90 45 45

- JeKI1H 18 18 OK-7,
YIMS3 - IPAKTUYECKHE 3aHATHUS 27 27 OIIK-5
Maremaruseckas | _ nabopaTopHbIe PaOOTHI 0 0
JIorMKa - B T.4. ayauropuas CPC 9 9

-sHeayautopHas CPC 45 45

- JIEKIIUU 27 27 OK-7,
YoOM4 Teopust | - IpPaKTUYECKHUE 3AHATHS 27 27 OIIK-5
BeposITHOCTeii - 1abopaTopHbIe pabOTHI 0 0

- B T.4. aynutopHas CPC 9 9

-BHeayauTopHas CPC 54 54
ATtTecTanus.
- sk3ameH (1, 2cemectp), 3ager (3 cemectp) 72 36 36
Hroro 306 | 126 | 126 | 54

Tabmuua 2 — Pacmpenenenue y4eOHOW pabOTBHI U TPYHLOEMKOCTh y4eOHOTO MOIYJS s

3a09HOM (OPMBI

Yueonast padora (YP) Bcer | Pacnipenenenue | Koabl gopm-
0 1o cemecTpam X
KOMIIEeTeHIH
W
1 2 3
TpymoemkocTs MOmyns B 3a4eTHBIX eauHMmax | 15 | 6 6 3

(3ET)




Pacnpenenenue Tpynoemkoctd 1o Bujgam YP B OK-7,
akajeMuueckux yacax (AY): OIIK-5
- JIEKIIUU 22 | 10 8 4

- MPAKTUYECKUE 3aHATHS 30 |12 12 6

-B TOM YHCJI€, YCTaHOBOYHBIC 3aHATHUS 8 |6 2

-CPC 488 | 196 196 | 96
ATTecTaums: 18 | 9 9

- 9K3aMeH +

- depeHIupoBaHHbIi 3a4eT (3 ceMecTp)

4.2 ConeprxaHue M CTPYKTYypa pa3iesioB y4eOHOTro MOIYJasl
YOM 1: Aaredpa u reoMeTpus:

1.1 KomMIiekcHbIe Yucha.

1.2 Cuctembl TMHEWHBIX YpaBHEHUH.

1.3 Anre6pa mMatpwuil.

1.4Onpenenurent.

1.5Bekropnas anredpa.

1.6IIpsmele Ha mI0CKOCTH. [1MOCKOCTH U TpsSIMBIE B IPOCTPAHCTBE.
1.7 Kpussie 2-ro nopsiaka. [loBepxHOCTH 2-T0 MOpsIKA.

1.8 JIuneitnsie npoctpancTBa. [lognpocTpancTsa, nepecedeHre 1 CyMMa MOIPOCTPAHCTB.

1.9 EBknuioBsI IpocTpancTBa. OPTOTOHATBHBIN M OPTOHOPMHUPOBAHHBINA 0a3HCHI.

YOM 2: MareMaTHYeCKHI aHAJIN3:

2.1TloHATus GyHKUMHU OAHOM U N TEPEMEHHBIX.
2.2.HenpepbIBHOCTb CYMMBI, TPOU3BEICHUSI, YACTHOTO () YHKIIHH.
2.3IIpenen xomno3uuu GyHKIHMHA, HEMPEPHIBHOCTH KOMIO3UINUU (YHKIINH.

2.4Tlonstue nmpousBoaHOH, auddepeniran GyHKIUA OAHOW W N MEPEMEHHBIX.

2.5 ®opmyina Tetinmopa 11t GyHKIIUA OJHOM U N TIEPEMEHHBIX.
2.6 IlepBooOpasHas M HEONPEIEICHHBIM HHTETPall, UX CBOMCTBA.
2.7 Onpenenennbiit uaTerpai. ®opmyna Herotona-Jlelioauna.
2.8 AropuT™M MHTETPUPOBAHUS PallMOHATEHON (DYHKIIUH.
2.9T1oHsTHE ABOWHOTO M TPOMHOTO HHTETPAJIOB, UX BBHIYHCIICHUE.
2.10Bpruncnenue kpuBoiarHeHoro uHTerpana Il poxa.

YOM 3: MatemaTuueckasi JIOTHKA U TEOPHsi AJITOPUTMOB!

3.11lonsTHe BhICKa3bIBaHUs. JIOTHYECKHE OTIEpaIK Ha/l BHICKa3bIBAHUSIMH.
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3.2 ®opmMyibl anreOpsl JOTUKU. PaBHOCHIIBHBIE POPMYITBI alreOphl JOTUKH. PaBHOCHIIBHBIC
npeoOpa3oBanus GopmyII.

3.3 Anrebpa bynsa. ®ynknuu anreOpsr jgoruku. lIpencraBieHne MPOW3BOIBLHON (YHKIIMH
ayreOphl JIOTUKU B BUIE€ (OPMYIIBI alreOphl JOTHKH.

3.43aKk0H NTBOMCTBEHHOCTH. /[M3bIOHKTUBHAS HOpMaJIbHAsE JopMa U COBEPIIICHHAS
IU3bIOHKTHBHAS HOpManibHast popma (JIH® u CAHOD).

3.5KoHbloHKTHBHAS HOpMajbHas (popMa U COBEpIIICHHAs] KOHBIOHKTHBHAS HOpMaJIbHAs
dopma (KH® u CKHD).

3.6 IIpobaema pazpemmmoctu. HekoTopsie Mpuio)eHus anreOpbl JOTUKH.

3.7 llonarue mpenukara. Jlornueckue omepanuy Haja npeaukaTamu. KBaHTOpHBIC Omeparuu.
[Tonsitre GopMyIbl JIOTUKHU MPEAUKATOB. 3HaU€HUE (POPMYJIIbI JOTUKU MTPEIUKATOB.

3.8 PaBHOCUIIBbHBIE POPMYITBI JTOTHKH NpenukaToB. [IpeaBapennas HopmanbHas Gopma.

3.9 O06111e3HaYUMOCTh ¥ BBITIOTHUMOCTD (hOpMYIT.

3.10 [IpumeHeHHe sA3bIKA JOTUKUA MPEIUKATOB IS 3allUCH MATEMaTUYECKUX IPEATIOKEHUH,
OnpeAesIeHUM, MOCTPOEHUE OTPULIAHUS TTPEITIOKEHU.

YIM4: Teopusi BepoOSITHOCTEH M MaTeMaTHYeCKAs CTATHCTHKA:

4.1 Knaccuueckasi TEOpHUs BEpOATHOCTEN

4.2 JIucKpeTHBIC CITydaiiHbIe BETUIHHBI

4.3 HenpepbIBHBIE ClTyyaiiHbIE BETMUYNHBI

4.4 CoBMeCTHOE pacipeiesieHue CIydYailHbIX BEJIHUMH.
4.51lenTpanbHas IpeAebHas TeOpeMa U 3aKOH OOJBIINX YHCET.
4.6 ToueyHble CTATUCTUYECKUE OLIEHKH.

4.7 aTepBaigbHbIE CTATUCTUYECKUE OLICHKU.

4.8 PerpecCOHHBIN aHAJU3.

4.9TIpoBepKa CTaTUCTUIECKUX THIIOTE3.

4.3 Opranu3anus U3y4yeHus y4eOHOro MOay.Jast

OO6pa3zoBarenbHbI pOIecC M0 MOAYJIO CTPOUTCS HA OCHOBE KOMOMHAIIMU CIETYIO-
IIUX 00pa30BaTEIbHBIX TEXHOJIOTHH.

WuTerpaibHyo MoieIb 00pa30BaTeIbHOTO MPOIIecca M0 MOIYJI0 GOPMUPYIOT TEXHO-
JIOTUH METOJIOJIOTHYECKOTO YPOBHS: MOJYJIbHO-PEHTHHTOBOE, KOHTEKCTHOE 00ydYeHHE, pa3BuU-
Barolee 00yueHue.

Peanuzanust 1aHHOM MOJENM MPEAIOIaracT UCMOJIb30BAHUE CIAEAYIOUIUX TEXHOJIOTHI
CTPaTErn4ecKoro ypoBHs (3aJatolIux OpraHU3aluOHHBIE (POPMBI B3aUMOICHCTBUS CyObEKTOB
00pa30BaTEILHOTO MPOIIECCa), OCYIIECTBIIEMBIX C UCIIOIB30BAHUEM OIPEACIICHHBIX TAKTHYC-
CKHX IpOLIeayp:

— JIEKIIHOHHBIX (BBOIHAS JICKIIHS, JICKIIUA-TIPE3CHTAINS, HH()OPMAI[HOHHAS JIEKIIHS);
— MpakTUYeCKuX (paboTa B MaJbIX IPyIaxX, 00CYXICHUE KOHKPETHBIX CUTYaIUH);

— HCCIIE0BATCILCKUX (BBIMOJHEHHE CaMOCTOSTEIbHON pPabOThI, pEIICHHE KOHKPETHBIX
3a1ay);

— caMOyIpaBJIeHUS KaK CaMOCTOSTEIBHOW paboThl CTyAeHTOB (paboTa ¢ y4eOHHKOM,
BBITIOJIHCHHE JTOMAITHUX 3a1aHuil).

HeoOxomumMo 00s3aTebHOE HCIOIB30BaHHE WH()OPMAIMOHHBIX TEXHOJIOTHH TpH
opraHu3alvi KOMMYHUKaAUU CO CTYACHTAMU IJid NPCACTABJICHUA I/IH(bOpMaI_[I/II/I, BbIJa4n
pEKOMEHIANNH, KOHTPOJII 3HAaHWH M KOHCYJIBTUPOBAHHS II0 OIEPATHBHBIM BOIPOCAM
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(ss1eKTpOHHAs 1OYTa), UCIIOIB30BAHNE MYJIBTUMEINA-CPEICTB IPU MPOBEACHUH JCKIIHOHHBIX
3aHATHU.

5 KoHTpoJIb M OLleHKa Ka4ecTBa OCBOCHHUSI Y4eOHOI0 MOLYJIsI
5.1. l1st ouHOMi (pOopMBI 00YUeHHS

KoHTpo:b kauecTBa OCBOEHHUS CTyIeHTaMH Y M U €ro COCTaBJISIOIINX OCYIIECTBIIAETCS
HENPEPHIBHO B TEUCHHE BCETO MepHoa 0OY4EHUs! C UCHOIb30BaHUEM OaNIbHO-PEUTUHIOBOM
cucrembl (BPC), sBnstomeiicss 00s3aTeNbHOM K HCHOJB30BAHHIO BCEMH CTPYKTYPHBIMH
NOZIPa3ICIICHUSIMU YHUBEPCUTETA.

JU1st OLIeHKH Ka4ecTBAa OCBOCHMS MOJYJISL UCTIONB3YIOTCS ()OPMBI KOHTPOJIS: TEKYIIHNA —
pEeryjJsipHO B TEUEHHE BCErO CeMecTpa; pYOeXHBIH — Ha JEBATONH Helele CeMecTpa;
CEMECTPOBBIN — 10 OKOHYaHUH U3yUYEHHS COOTBETCTBYIOIUX YOM.

OrneHka KauecTBa OCBOEHHUS MOJIYJSl OCYLIECTBISETCS € HCHOJIb30BaHHMEM (OHJIA
OLIGHOYHBIX CPEJCTB, pa3pabOTaHHOrO JJISi JAaHHOTO MOJYJs, IO BCeM (popMaM KOHTpPOJS B
COOTBETCTBHUHU ¢ MosioxkeHueM oT 25.06.13npoTokos Ne9 « O ¢doHae OLIEHOYHBIX CPEACTB IS
IIPOBEJECHUS TEKYLIETO KOHTPOJISL YCIIEBAEMOCTH, MPOMEKYTOYHON aTTECTALIUU CTYJEHTOB U
WUTOTOBOU aTTECTALIUU BBIITYCKHUKOBY.

CopnepxaHue BUJOB KOHTPOJIS M MX TpaQUK OTPaXKEHbl B TEXHOJOIMYECKHX KapTax
yuebnoro moayins (IIpunoxkenue b1, b2, B3)

5.2.]1ns 3a04Ho0i (popMbI 00yUEHUSI

dopMa mTPOBEPKH 3HAHUK CTYACHTOB 3a04HOM (opMbl 00y4YeHUs: TIpOBEpKa
KOHTPOJIBHBIX PaboT, SK3aMeH, 3a4eT.

6 YueOHO-MeTOIMYecKoe U HHPOPMALIMOHHOE 00eciedeHUe y4eOHOTro MOTy IS

VYuebHO-MeTOoIMUecKoe M WH(POpPMAMOHHOE obOecreueHue y4eOHOro  MOIYJIS
npezcrasiaeHo Kaproii yaeono-metoauueckoro odbecneuenus ([Ipunoxenne B).

7 MaTepnanbHO-TeXHHYeCKOe o0ecrieyeHrne y4eOHOro Moy st

Peanuzamus yueOGHOTO MOysist TpeOyeT HaTM4usl yaeOHOM ayTMTOpHH, 000PYI0BAaHHOM:

— TO0CaZ0YHBIMU MECTaMH I10 KOJIMYECTBY O0yUaIOIIUXCs;

— paboyuM MECTOM TpernoaaBaTers,

— METOIUYECKUMH Marepuanamu (BKIIOYas SJICKTPOHHbBIE). KOMILUICKT y4eOHO-
METOIMYECKUX MTOCOOUH 10 pa3ienamMm MOIYJIS.

TexHuueckue cpeacTBa 00ydeHus

— Word, MS Excel.

Ipuioxenus (o0s13aTeIbHbBIE):
A —Meronnveckne peKOMEH/IAINH 110 OPTraHU3alUuU H3y9CHUsT y4eOHOTO MOTYJIS
b —TexHonorunueckas xkapra

B - Kapra yueOHO-MeTOonnueckoro obecnedeHuss Y M



[Ipunoxenne A

Al Meroanuyeckue peKOMEeHAAIMY 110 OPraHU3AlNH U3Yy4YeHHs Pa3/iesia y4eOHoro
mMoayias YIML «Anredpa u reoMmeTpusi»

Metoauueckue pekoMeHJaluu 1o  opraHuzauun  YOMI1  mpenycmarpuBaeT
CIICTYIOIIME BUJIbI YUCOHBIX 3aHATHI: TEOPETUUECKUE (JIEKIMOHHBIC), TPAKTUUCCKHE 3aHSTHS.

CopeprkaHrie OCHOBHBIX Pa3/elioB, a TaK K€ METOJbI U CPEJICTBA IIPOBEICHUS 3aHATHIA
npezcrasiensl Hioke (JI -1 akagemuueckuii gac, I13-1 akamemuueckuii 4ac). TeopeTrnueckue
pasaenbl, MPaKTUYECKUE 3aHSATHUS M JOMAITHHE 33JJaHUsl COOTBETCTBYIOT YI4EOHOMY MTOCOOHIO
[7, 8, 9].TTocne Kak0ro MPaKTHYSCKOTO 3aHATHS HA JOM 33aaf0TCS T€ IPUMEPDI, KOTOPBIE HE
yCIeNu PEIIUTh B ayJIUTOPUU. TeMBbI CaMOCTOSITENLHOW pPabOTHI MPEACTaBICHBI B KOHIIE
Kaxaoro paszaena. OTuéT o mpoJeTaHHOW CaMOCTOSITEIBHOW paboTe W JoMaltHue paboThI
MPEIOCTABIISAIOTCS B BUJIE KOHCIIEKTA.

Crneunduka AMCUUIIMHBL COCTOUT B TOM, YTO B HEH COEAMHEHbI KaK YHCTO
areOpanyecKre CTPYKTYPbl U METOJbI (CHCTEMbI JIMHEHHBIX YPaBHEHUI, TCOpPHsS MaTpHIl U
oIpeJieTIMTeNeH, TUHeHHas anredpa), Tak U TeOMETPUYECKUE pas3jienbl (BeKTOpHas anredpa,
aHaJTUTHYECKast TeoMeTpust). JIpyroit 0COOCHHOCTBIO CITY)KUT MAJIOE KOJIMYECTBO ayJIUTOPHBIX
4acoB, BbLAEIAEMBIX Ha npeameT. HakoHen, mpu npenogaBaHUM JUCHUIIIMHBI TPUXOIAUTCS
YUUTBHIBATh BO3PACT U OYAYIIYIO CIIENUATH3AIUIO CTYJEHTOB | Kypca, KOTOpbIE BIIOCIEACTBUI
OyIyT 3aHUMAThCS CKOpee He PyHTaMEHTAIbHBIMH, a TPUKIIAJHBIMUA UCCIIETOBAHUSIMHU.

W3yuaemblit B Kypce MaTepuall sBisieTcss 0a30BbIM M KpaiiHe BOCTpeOOBaH B JIPYTHX
MaTE€MaTUYeCKUX U NPHUKIAJHBIX IUCHMILUIMHAX. [[03TOMY OCHOBHOM 3a7adell penoaaBaTelis
SIBJISIETCSI O3HAKOMJICHHE CTYJICHTOB — Ha YPOBHE CTPOTUX 0OOCHOBAHHI — C anreOpandecKuMu
U TEeOMETPUYECKUMHU METOJaMH, NMPUMEHSIEMBIMM KAaK B CMEXHBIX pa3eliax MaTeMaTHKH
(MaTematuveckuii aHayu3, TUQGPepeHIIMATbHBIC YPABHCHHUS, TUCKPETHAS MaTEMAaTHKA, TCOPHSI
BEPOSTHOCTEH W Jp.), TAK U B HEMATeMaTWYeCKUX HayKax, C LeNlbi0 (OPMUPOBAHUS Yy
CTYJIEHTOB €IMHOTO <«@IreOpo-reOMETPHUECKOro» MOAX0oaa K pelleHuro 3anad. lIpaktuka
MIOKa3bIBAET, YTO, €CIM MaTepHUall HAUMTBIBAECTCS OTICIbHBIMHM, MAJIO CBSI3AHHBIMHU JPYT C
IpyroMm, OJIOKaMu, TOCTUYhL STOW eI HE YAaeTcs. B CBS3W C BBINICH3IOKECHHBIM 00IIee
IIOCTPOCHHE Kypca OasupyeTcs Ha cieayiomeM: 1) 000CHOBaHHE HEOOXOAMMOCTH BBEIACHUS
KaXJIOTO HOBOT'O OOBEKTA JJIsl PEIICHHs TOW MM MHOM 3a/auu; 2) CBA3b KaXKJIOU CIICIYIOIICH
TEMBI C MpeabIaymieii; 3) peryispHas AeMOHCTPAlUs TECHOHW B3aMMOCBS3H, CYIICCTBYIOIICH
MEXy anreOpandyecKuMH U TEOMETPUUECKUMU 00BEKTaMHU.

YOM1: Anredpa u reomerpust
Tema 1.1 KomnjiekcHblIe YncJIa.
(JT 1) Onpenenenne KOMIUIEKCHOTO YHC/Ia, ACHCTBUS HaJ HUMH B ainreOpamdeckoil (opme
3aIMCH, CBOMCTBA apU(METHUECKUX OTEPALIUi 1 OTIepAIUU COMPSHKEHHSL.
['eomeTpuueckas HHTEpIpPETALMs U TPUTOHOMETpUYecKasi popMa 3amucy KOMIUIEKCHOTO YHCIa,
NpOU3BeICHNE/YacCTHOE YUCeN B TPUTOHOMETpHYecKor Gopme, Teopema Myaspa-Jlarmaca.
(I13 1-2) [leticTBus HaJ KOMILICKCHBIMH YHCIaMU B anreOpandeckoii Gpopme 3ammcu. [lepexon
oT anrebpamueckoi (HOpMBI 3aMmucu K reoMETpUIecKoil. Bo3BeneHne B CTENEHb U W3BIICUCHHE
KOpHEH 13 KOMIUIEKCHBIX YHCEll.
Tembt 0omawmnezo 3adanusi CPC:
1. JleiicTBusA Haa KOMIUICKCHBIMU YHCJIaMH B anreOpanyeckor ¢opme 3amucu. [lepexon
oT anreOpanyeckoil (GopMBI 3amMcH K TreoMeTpudeckoi. Bo3BeneHue B CTENEHb U
U3BJIEYCHHE KOPHEH U3 KOMITJIEKCHBIX YHCE.
2. Pemenne 3amau o teme 1.1



Tema 1.2CucreMbl JJUHEHHBIX YPABHEHHIA.

(JT 2-4) Cucremsl nunerinbix ypaBaenuit (CJIY). Pemenue CJIY. OnHopoaHbIe/HEOJHOPOIHBIE,
coBMmecTHbIe/HecoBMecTHBIE CJIY. PaBHOCHIIBHBIC CHCTEMBI. DJIEMEHTapHBIEC MMPeoOpa3oBaHUs
CIIY |, Il u Il pona. Teopema 0 paBHOCHIIBHOCTH 3JIEMEHTAPHBIX MpeoOpazoBanuii. OcCHOBHAs
n pacmmpenHas Mmarpuubl CJIY. CrynenHuarsiii Bua Matpuibl. Teopema O TpUBEACHUU
MaTpulpl K cryneHdaromy Buay. Meron [Maycca pemenuss CJIY. Hccnenosanue CIIY 1o
CTYIEHYaTOMY BHUJIY paciIupeHHO MaTpuilsl. Oomee u yactHoe pemenust CJIY.
Apugpmerndyeckoe N-MEpHOE BEKTOPHOE MPOCTPAHCTBO — OINpEIENCHUS U  CBOMCTBA.
[ToampoctpanctBo. JInneiHas 000710YKka BEKTOPOB. JInHEeitHAs 3aBUCHUMOCTh M HE3aBUCUMOCTD
CHCTEeMbl BEKTOpPOB, CBOWCTBa. PaHr um ©0a3uc cCHCTEMBI BEKTOPOB, Pa3MEPHOCTh
MOANPOCTPAHCTBA, CBOIMCTBRA.

I'opu3oHTaNBHBIM M BEPTUKAIBHBIA paHI¥M MaTpulbl. Teopema O COXpaHEHUU PaHIOB IIpU
JJIeMEHTapHBIX MpeoOpa3oBaHusX CTpok. Teopema o panre MaTpuibpl. Croco0 HaxOXKIEHHS
panra wmarpuubl. MHBapuaHTHOCTH uMcna TrnaBHbIX HeusBecTHeIX CJIY. Kpurepun
COBMeCTHOCTH U onpeaeneHHoctu CJIIY.

Ocobennble U HeocoOeHHble Marpuibl. Exmnnunas marpuna. Kputepuii HeocoOeHHOCTH
Matpuiisl (IpUBEICHHUE ¢ K eAMHUYHON). DyHaaMeHTalbHas CHCTEMa PEIICHUH OJHOPOIHON
CUCTEMBI JINHEWHBIX YPAaBHEHUM.

(13 3-5) Perrenune cucteM THHEHHBIX ypaBHeHHH MmeromoM ['aycca. OmpeneneHue JTHHEHHOM
3aBUCUMOCTU/HE3aBHCUMOCTH BEKTOPOB, HAaXOXKICHHE paHTra M 0a3uca CUCTEMBI BEKTOPOB.
Haxoxnenne panra marpuiibl. Haxoxmenue oOmiero pemeHus U (yHIaMEHTATbHONW CHCTEMBI
peleHnii OTHOPOIHOM CUCTEMBI JINHEWMHBIX YPaBHEHUM.

Temvl domawnezo 3aoanuss CPC:

1. PemeHue cucteMm JIMHEHHBIX ypaBHEeHUH MeronoM l'aycca. OmnpeneneHue JIMHEHHOU
3aBUCHUMOCTH/HE3aBUCHMOCTH BEKTOPOB, HaxXOXKJICHHE paHra W 0a3uca CHCTEMBI
BekTOpoB. Haxoxnenue panra wmarpunbl. HaxoxaeHue oOmiero pemieHuss u
byHIaMEHTAIPHOW CUCTEMBI PEIICHUH OTHOPOIHOW CUCTEMbI JTMHEHHBIX YpaBHEHUH.

2. Pemenne 3amau o teme 1.2

Tema 1.3 Anreépa maTpuu.

(JT 5) Onepanmu Hanm marpunamu. CBoiicTBa omeparmii. Teopema 0 paHre MPOU3BEICHHS
Matpull. TpeyrosbHbie MaTpullsl. Teopema 0 IpOU3BEIEHUU TPEYTOJIbHBIX MATPHII.
DOnemMeHTapHble MaTpuIlel. TeopemMa 00 SKBHUBAJICHTHOCTH JJIEMEHTApHBIX IMpeoOpa3zoBaHMM
CTPOK/CTOJIOIIOB YMHOXXCHUIO Ha DJIEMEHTAPHBIC MaTPHUIIBI.

OOparnast marpuiia, cBoiictBa. Kputepuii ooparumoctu matpuiibl. Crioco0 moucka oOpaTHOM
MaTpHUIIbl Yepe3 MPHUBEACHUE K €IMHUIHON. MaTpHUHBIN CIOCOO PEIIeHUs] CUCTEMbI JTMHEHHBIX
YPaBHECHHU.

(I13 6) Oneparyu Hajg MaTpuilaMu. PereHre MaTpuyHbIX ypaBHeHHI. Haxokaenne oOpaTHOM
MaTpHULbl Yepe3 MPUBEACHUE K eAMHUYHONW. MaTpu4HbIiA crioco0 penieHns: CUCTEMbl JTMHEHHbBIX
YpaBHEHU.

Tembt domawmnezo 3adanusi CPC:

1. Omnepamuu Hag MaTpuliamu. Pemenne MaTpuyHbIX ypaBHeHUH. Haxoxmenne oOpaTHoi
MaTpHIlbl Yepe3 MPUBEJCHHE K eIMHUYHOW. MaTpUyHBIi CIIOCOO PEUIeHUs CHCTEMBI
JIMHEWHBIX YPaBHCHUH.

2. Pemenue 3amau mo teme 1.3

Tema 1.40mnpenenurenu.

(JT 6-9) IlepecranoBku u3 N smemenToB. MuBepcuu. YeTHOCTh mepecTtaHOBKH. KomuuecTBo
MEPECTaHOBOK B S, VI3MEHEHHWE YEeTHOCTH TMEPEeCTAaHOBKU MpH TpaHcmosuimu. OOpaTHas
nepecTaHoBKka. Teopema 00 OJWHAKOBOW YETHOCTH TpsIMOM W OOpaTHOM MEpecTaHOBOK.
Omnpenenurens N T0 Topsaka. Beraucienue ompenenutened Maibix nopsakoB (1, 2 u 3

9



nopsiakoB).  OmpenmenuTens TpeyroibHOH Marpuibl. CoXpaHEHHE ONpEICIUTENs pU
TPaHCTIOHUPOBAHUU MATPULIBI.

CBoiicTBa OMNpeacTUTENeH, CBA3aHHBIC C MPEOOPa3OBaHUSIMH CTPOK/CTOOIOB MATPHIIBL.
Ornpenenurens NPOU3BEICHUS MaTPUIL.

Munop u anrebpanyeckoe AOMOJTHEHUE 3JIeMeHTa Marpuibl. OnpeaenuTens MaTpUIbl C
€IMHCTBEHHBIM HEHYJICBBIM 3JIEMEHTOM B MEPBOI cTpoke/cTonoie. Pasnoxkenue onpeaenuTes
10 CTPOKE U cToJIOIy. Pas3noskenune mo ayxoit ctpoke/cTonodiry. Teopema Kpamepa.
BripoxxieHHBIE U HEBBIPOXKACHHBIE MaTpullbl. Kputepuii HeBbIpoxkaeHHOCTH. CIIocod moucka
oOpaTHOM MaTpuIlbl Yepe3 ompeaeauTenr. MUHOp I-ro Mmopsiaka MPSIMOYTOJBHOW MaTpPHIIHI.
Merox OKauMIISIFOIIMX MUHOPOB.

(I3 7-12) OnpeaeneHre YeTHOCTH MEPECTaHOBKK. BBIUUCICHHE onpeaenuTeneii 2-4 mopsaka
IO OIpe/ICNICHHI0. BhIMCIieHne onpenenuTeNnei ¢ MOMOIIBIO TpeoOdpa3oBaHuii CTPOK/CTONOIOB
MaTpHuIlbl. BelunciieHre onpeaeanTeNeil pasioKeHneM Mo CTpoke/crondiy. Pemienue cucrem
JVHENHBIX ypaBHeHUN MetonoM Kpamepa. Pemenue cucreM IMHENHBIX YpaBHEHU MaTpUYHBIM
METOJIOM C TIOMCKOM OOpaTHOW MaTpHIIbl Yepe3 OIpeneanTeNu. Beraucienue onpenenuresneii N
-T'0 MOPSIJIKA.

Temvr domawnezo 3aoanuss CPC:

1. Ompenenenue 4eTHOCTH MEPECTAaHOBKU. Brruncienue onpenenuteneii 2-4 nopsaka mno
ompenencHuo.  BplYuciIeHne  ompeaenuTenel ¢ MOMOIIBI0  IpeoOpa3oBaHUMA
CTpOK/CTONONOB ~ MaTpUIlbl. BblymciIeHHEe  ONpeienuTeNell  pa3iIokKEeHHEM 110
cTpoke/cronOiy. Perienne cucreM JHHEHHBIX ypaBHeHHH MetogoM Kpamepa.
Pemienne cucreM JMHEHHBIX ypaBHEHUH MATPUYHBIM METOJIOM C IOMCKOM OOpaTHOM
MaTpHILbl YEpE3 ONpeneauTeN. Bpuncnenue onpeaenuTenei N 1o nopsaka.

2. Pemenne 3amau o reme 1.4

Tema 1.5BexTopHas ajaredpa.
(JT 10-11)Bekropsl, THHEHHBIE ONEpaIlMK HaJ BEKTOPaMH (CIIOKEHHE, YMHOKCHHE HA YHUCIIO),
ceoiictBa. IIpoekiuss BeKkTOpa Ha OCb, CKALIPHOE IPOU3BEACHUE BEKTOPOB, CBOMCTBA.
BekTtopHoe mnpou3BeACHUE BEKTOpPOB, CBoMcTBa. (CMEIIAaHHOE TMPOU3BEICHHE BEKTOPOB,
CBOMCTBA.
Koopaunatsel BeKTOpa Ha MNpPSIMOM, IJIOCKOCTH, B MPOCTpaHcTBe. Omepaiu ¢ BEKTOpaMH B
KOOpJMHATAaX.
(I13 13) Omeparuu ¢ BEKTOpaMu B KOOPAWHATAX.
Tembt 0omawmnezo 3adanusi CPC:

1. Omepanuu ¢ BEKTOpaMH B KOOpJAUHATAX.

2. Pemrenne 3agaud mo reme 1.5

Tema 1.6IIpsimbie Ha MJI0ckocTH. [IJ1I0CKOCTH U PsiMbIe B IPOCTPAHCTBeE.

(J 12-14) VYpaBHenuss mupsMod Ha TUIockocT (oOIiee, BEKTOpPHOE, MapaMETPUUECKOE,
KaHOHMUYECKOe, 4Yepe3 2 TOYKH, B OTpe3kax). Kpurepuii momagaHusi 2-X TOYEK B OTHY HIIH
pa3Hble IOJYIJIOCKOCTH. B3anMHOE pacrnonoXeHue NpsSMbIX Ha IUIOCKOCTH, YIOJI MEXAy
npsiMbiMu. [Tydok npsimbix. HopManbHOe ypaBHEHHE NpAMON. PaccTosiHue OT TOUKH 10 MPSMOM.
VYpaBHeHus m1ockocTu (001ee, BEKTOPHOE, TApaMeTPHIEcKoe, KAHOHMYECKOoe, Yepe3 3 TOUKH, B
otpe3kax). HopManbHOe ypaBHEHHE IUIOCKOCTH. PaccTosHMe OT TOYKH JIO IUIOCKOCTH.
B3aumHO€ pacnonoxkeHue III0CKOCTEH, YIoll U pacCTOSHUE MEXKy HUMHU. [Tydok T1ocKkoCTen.
YpaBHeHMs IPSIMOi1 B MPOCTPAHCTBE. B3anMHOE pacrnooKeHUe NpsIMbIX B TPOCTPAHCTBE. YTOI
U DPACCTOSHUE MEXIy INpsAMbIMUA. B3auMHOE pacnojoXeHHe IIIOCKOCTH W MpsIMOM B
MPOCTPAHCTBE, YTOJI U PACCTOSIHUE MEXKTY HUMH.

(I3 14-17) YpaBHeHust npsiMoii Ha 1wiockocTH. [lydok mpsimbix. PaccTosHMe OT TOYKH 10
npsIMON. YpaBHEHHsSI IUIOCKOCTH. PaccrosiHue oOT TOYKM J0 IUIOCKOCTH. BzammHoe
PacIoyIOKEHUE MPSIMBIX B IIPOCTPAHCTBE. YTOJ U PACCTOSHUE MEXKY ITPSIMBIMHU.
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Temwvt domawnezo 3adanus CPC:

1. VYpaBHeHus npsmoii Ha mockoctu. Ilydok npsimeix. PaccTosiHME OT TOUKH 10 TIPSMOM.
VYpaBHeHus TUIOCKOCTU. PaccrossHue oOT TOYKM JO IUIOCKOCTH. B3amMHoe
pacCIoNIOKEHUE MPSAMBIX B POCTPAHCTBE. YTOJ U PACCTOSIHUE MEXTY IPSIMBIMHU.

2. Pemrenne 3agau mo reme 1.6

Tema 1.7 Kpusbie 2-ro nopsiika. [loBepxHocTu 2-ro mopsijaka.

(JT 15-16) Dumwmric, KaHOHMYECKOE ypaBHEHHE, CBoOiicTBa. [wmepOoia, KaHOHHYECKOES
ypaBHEHHe, cBoricTBa. [Tapabona, kKaHOHHUYECKOE ypaBHEHHE, CBOMCTBA. [[UpEeKTpUCHl KpUBOM 2
MOpsIZIKA, CBOMCTBA.

O6miee ypaBHeHHEe KpuBOil 2 mopsiaka. LlenTp kpuBoit 2 mopsiaka. Teopema 0 HATUIMK LIEHTPA Y
KpuBOil 2 mopsinka. [IpeoOpa3oBanust cuCTeMbl KOOPAMHAT Ha IUIOCKOCTH. Teopema o meHTpe
KpuBOil 2 mopsiaka. Teopema 00 nzbaBieHUH OT a;2. Kitaccubukanms KpuBBIX BTOPOTO TOPSIKA.
Hunmuaaprudeckne MOBEPXHOCTH, KaHOHWYECKHE YpaBHEHHUs, CBoiicTBa. KoHuueckue
MOBEPXHOCTH, KAHOHUYECKOE YpaBHEHHE, CBOMCTBA. DJUIMIICOUIbI, KAHOHUYECKUE YPaBHEHUS,
cBoiicTBa. ['unepOo1011bl, KAHOHHMYECKHE ypaBHEHUsI, CBOICTBA. [Tapabonon ipl, KaHOHUYECKHE
ypaBHEHHUsI, CBoicTBa. Knaccudukaius nosepxHocteit 2 nopsaka. [ paduueckoe nzodpakenue
ITOBEPXHOCTEH.

(I3 18-23) CocraBiaeHne KaHOHUYECKOTO YpaBHEHHUS OJIUIMIICA, THIEPOOJbI, HapaboJIbl.
[IpuBeneHre oOmIero ypaBHEHUs KPUBOH 2-TO TMOpPSIKAa K KAHOHUYECKOMY BHIY C IOMOIIBIO
npeoOpa3oBanus koopauHat. KaHoHMYeckre ypaBHEHUS IOBEPXHOCTEH 2-T0 MOpPsIIKA.

Tembt 0omawmnezo 3adanusi CPC:

1. CocraBrneHne KaHOHMYECKOTO YpaBHEHHUS DJJUIMICA, THUNEpOOsbl, mapaboJIbl.
[IpuBenenne oOIIETO ypaBHEHHS] KpPUBOW 2-TO TOpSAIKAa K KaHOHHMYECKOMY BHIY C
MOMOIUIbIO MpeoOpa3oBaHus KoopanHaT. KaHoHNUeckue ypaBHEHHs MOBEpXHOCTEN 2-
TO TOPSJIKA.

2. Pemrenne 3agau o reme 1.7

Tema 1.8 JIuneiinbie npocTtpancTia. [loanpocrpancTBa, nepeceyeHue U cymma
NMOANPOCTPAHCTB
(JT 17) Ompenenenue nMHEHHOrO mpocTpaHcTBa. [lpumepsl. JIuHelHas 3aBHCHMOCTD |
HE3aBHCUMOCTh BEKTOPOB. Pa3mMepHOCTh U 0a3uc nuHEiHoro mpoctpaHcTBa. llepecedyenue u
cymma mnoamnpocTtpancTB. Koopaunatel BekTopa B 06asuce. Omepauud ¢ BEKTOpaMU B
KoopauHaTax. Kpurepuii 6asucHocTH Habopa BekTOpoB. Marpuma mnepexona. Teopema o
nocyenoBareabHoOM Tepexosne. OOpaTHbiid nepexoa. CBsi3b MEXIy KOOPAMHATAMH BEKTOpa B
pa3HbIX Oa3ucax.
(I13 24-25)PazMepHOCTh U 0a3uc MOAMPOCTPAHCTB. MaTpulia mepexojia oT OJHOTO Oa3uca K
npyromy. [Ipeo6pa3oBanuie KOOpaAuHAT BEKTOPA.
Tembt Oomawnezo 3adanuss CPC:

1. Marpuna mepexoga OT omHoOro ©Oasuca k apyromy. IIpeoOpazoBanme KOOpIUHAT

BeKkTOpa. PasmepHocTH 1 6a3UCHl IepeceYeHHsI U CyMMBI TIOIIIPOCTPAHCTB.
2. Pemrenne 3agaud o reme 1.8.

Tema 1.9 EBkanaoBbI NpocTpancTBa. OpTOroHAIbLHBII U OPTOHOPMUPOBAHHBIN 0a3UCHI
(J 18) EBximmoBo mpoctpancTBO. OpTOrOHAIBHBIA ¥ OPTOHOPMUPOBAHHBIA OA3MCHI
OproroHanbHOE AOMOJIHEHUE MOAIPOCTPAHCTBA €BKINA0BA IPOCTPAHCTBA

(IT3  26-27) Ilpomecc oproroHaqW3alMd W HOPMHpOBaHHsA. Pa3MepHocTh W 0asmc
OPTOTOHAJILHOTO JOMOJIHEHMS TOANPOCTPAHCTBA.

Temwvt domawnezo 3aoanus CPC:

11



1. OproronanpHble M  OPTOHOPMHPOBAHHBIE CHCTEMBbl BEKTOPOB. Bbluncienue
OPTOTOHAJILHON MPOEKIMHU U OPTOrOHAJIBHOM COCTAaBJIAIOLIECH BEKTOpPAa OTHOCUTEIBHO
HOAIIPOCTPAHCTBA.

2. Pemenue 3amau no teme 1.9.

JdemoHncTpanuonHblii Bapuant CP1
Tema: «KoMiuiekcHbie yuciaa. CucTemMbl JJUHEHHBIX YPaBHEeHUl. ApudMeTndeckoe
N-MepHOEe MPOCTPAHCTBO»

1. BerauciauTb KOPHHM U3 KOMIJICKCHOI'O YHCJIA.

2. VccrnenoBaTh BEKTOPHl Ha JIMHEHHYIO 3aBUCHUMOCTb,
HaiTH 6a3KcC U paHT CUCTEMBI BEKTOPOB:

a=@L-102-1a=(82-1-3D,
a,=(2-1202),a,=(401-12)

3. Merogom Taycca pemuTh CHUCTEMY JIMHEHHBIX
YPABHEHUN:

—2X, X, = X3 +3X, = -3
-3X +7X, +4x, =7
—4x, —2X, +5%, = -9
—3X +X, =X, +4X, =5

JdemoncTpaunonusblii Bapuant CP2
Tema: «Onpenenurean»

1. Meronom Kpamepa HailTh HEU3BECTHBIE X1 U X3 B
CHUCTEME JINHEWHBIX YPaBHEHMIA:

—2X + X, = X3 +3X, =3
—3X, +7X, +4x, =7
—4x, —2X;, +5%X, = -9
—3X, + X, = X; +4x, =5

2. Pemuth cuctemy ypaBHEHUI MaTPHUYHBIM METOJIOM,
IIPU ATOM OOpaTHYIO MAaTPHIly HalTH yepe3
OTIpEACIUTENHN:

2X + X, + X, =6
- 3%, +2X, —3%; =-10
—4x, —2X, +5%; =9

JemoHcTpauuoHHbiii Bapuant CP3
Tema: «IIpsimas Ha miiockocTu. KpuBblie 2-10 nopsiaka»

1. PeminTh 3aauy Ha NPsIMYIO Ha MJIOCKOCTH

B tpeyronsuuke ¢ BepmmHamu A (2, -1), B(-3, -2) u
C(5,0) cocTaBuTh ypaBHEHHE BBICOTHI, IIPOBEIACHHON W3
BepUIMHEI B.

3. CocTaBUTh KAaHOHUYECKOE YpaBHEHHE JJUIUICA, Y
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7.
8.
9

KOTOPOTO:

V3

SKCLEHTPHCHTET paBeH 4 , a GoibIas och paBHa 8.

4. TlpuBecTn ypaBHEHHWE KPHUBOW K KaHOHHYECKOMY
BUIy C TMOMOIIBI0 MPeoO0pa3oBaHUs KOOPIWHAT,
ONPEACIUTD BUJI KPUBOW:

- x* +36xy+14y* —-38x+8y-75=0

JdemoHncTpanuoHHblii Bapuant CP4
Tema: «J/Inneiinbie mpocTpancTBa. EBKIMI0OBBI NPOCTPaHCTBA»

3
1. JlaHbl 1Be CHUCTEMBI BEKTOPOB B MPOCTpaHCTBe R .
Jlokazath, 4YTO KaxJgas U3 HUX o00pasyer Oas3uc
MPOCTPAHCTBA U HANTH MaTpHILy Iepexoja oT b6a3uca

e = (32-1) Vi = (4-1-2)
(e ={e, = (015) (V) ={v> = (32,-6)
es = (- 1214) vs = (10-1)

2. HaifTu OpTOHOPMHUPOBAHHBIM 0a3uc JMHEHHOMN
000JI0YKH BEKTOPOB.

ai= (11-1-2)
L(a) ={a: = (58-2-3)
as = (3938)

Kontpoabhbie Bonpochl K YIM 1 (KJI 1)

OnpezenieHne KOMIUIEKCHOTO YHCIIA, JCHCTBUS HaJ HUMH B aireOpamdeckoil dopme
3aMucH, CBOMCTBa apuMETHICCKHIX OMEpaIil U OTIePAIlUU COIPSKCHHUS.

['eomeTpuyeckass MHTEpIPETAIUS U TPUTOHOMETpUYECKas (opma 3amrucu KOMILIEKCHOTO
qKcia, MPOU3BeIeHHE/JaCTHOES YUCENl B TPUTOHOMETPHUECKO (opme, Teopema Myaspa-
Jlammaca.

Cucrembl nuneiiHbix ypaBHenuit (CJIY). Pemenune CJIY. OgHOpoaHbIe/HEOTHOPOIHBIE,

coBMmecTHble/HecoBMecTHRIe  CJIY.  PaBHOCHIBHBIE ~ CHCTEMBI. DJIeMEeHTapHbIe
npeoOpazoBanust CJIY |, Il u Il poma. Teopema O paBHOCHIIBHOCTH 3JIEMEHTAPHBIX
npeoOpa3oBaHM.

OcHoBHast u pacmmpenHas Marpuusl CJIY. Crynenuatsiii Bux MaTpuubl. Teopema o
IIPUBEICHNN MaTPULBI K CTYTICHYaTOMY BUY.

Meron T'aycca pemenus CJIY. MHWccnemoanume CJIY mno cryneHuatoMy BUIY
pacmuperHoi marpuiibl. Oomee u yactaoe permenust CJIY.

Apudmernueckoe -MepHOE BEKTOPHOE INPOCTPAHCTBO — OMNPENEIEHHS M CBOKCTBA.
[ToampocTtpancTBo. JInHeliHass 000109Ka BEKTOPOB.

JIuHeliHas 3aBUCHUMOCTb U HE3aBUCUMOCTDb CUCTEMBI BEKTOPOB, CBOMCTBA.

Panr u 0a3uc cucremMsl BEKTOPOB, pa3MEPHOCTb MOIIPOCTPAHCTBA, CBOMCTBA.
I'opr3oHTaNBHBIN ¥ BEPTUKAIBHBIM paHI'M MAaTpULBL. Teopema O COXpaHEHUU PAHTOB IIPU
2JIEMEHTAPHBIX TPE0OPA30BAHUAX CTPOK.

10.Teopema o panre matpuipl. Crioco® HaxOXAEHHUS paHra MaTpulbl. VHBapHaHTHOCTD

yyca I1aBHbIX Heu3BecTHRIX CJIY.
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Kputepun coBmectHocT u ompeneineHHocTH CJIY. OcoOeHHBIE W HEOCOOCHHBIC
matpuilbl. Ennnuunas matpuna. Kpurepuii HeocoOEHHOCTH MaTpHIlbl (IPUBEACHUE € K
CAMHUYHOM).

DyHIaMEHTAIbHASL CUCTEMA PELIEHUN OAHOPOAHON CUCTEMBI JIMHEWHBIX YPABHEHU.
Onepannu Hag matpunamu. CBolicTBa omepauuii. Teopema O paHre HPOU3BEACHUS
MaTpHII.

TpeyronbHble MaTpullbl. TeopeMa O MPOW3BEACHUU TPEYroJbHBIX Marpull. OOpaTHas
Marpuiia, CBOMCTBaA.

. OnemeHTapHbIe MaTpUIbl. Teopema 00 SKBUBAJIGHTHOCTH AJIEMEHTAPHBIX MPeoOpa3oBaHU

CTPOK/CTOJIOI0OB YMHOKEHHIO HA AJIEMEHTapHBIC MAaTPHUIIBI.

Kpurepuii obparumoctu wMatpuiel. Croco0 TmOMCKa OOpaTHOW MaTpUIBI  4Yepes
NpUBEJCHUE K EAMHUYHOH. MarpuuHbli CIocoO peIIeHUs CUCTEMbl JIMHEHHBIX
YpaBHEHUH.

[lepecranoBkn u3 N snemeHToB. MHBepcuu. YerHocTh mnepectaHoBkH. KoimuecTBo
NIEPEeCTaHOBOK B SN.lI3MeHeHHne 4eTHOCTH MEepPEeCTaHOBKU Ipu TpaHcnozuuuu. O6paTHast
nepecTaHoBka. Teopema 00 0JUHAKOBOI YETHOCTH MPSAMOI U 0OpaTHOM MepecTaHOBOK.
Onpenenurens N-ro mopsaxa. Beramcnenue onpenenureneii Mansix nopsakos (1, 2u 3
nopsiakoB). OnpenenuTenb TpeyroibHOW MaTpullbl. COXpaHEHUE OINPEICTUTENS IPH
TPAHCIIOHUPOBAHUN MaTPHUILBI.

CBoiicTBa onpeaenuTenei, CBI3aHHbIe C MPEOOPa30BaHUAMU CTPOK/CTOIOLOB MaTPHIIBL.
Onpenenurens NpOU3BEICHUS MaTPULL.

MuHop u anredpandeckoe JOMOJIHEHUE dJIeMeHTa MaTpuilbl. OnpeaeauTenb MaTpUIbl C
CIMHCTBEHHBIM HEHYJEBBIM DJJIEMEHTOM B TepBOM cTpoke/cTonbme. Paszmoxenue
OIIPEICTUTEIS TI0 CTPOKE U CTOJNIONY. Pa3niokeHne 1mo uyxoit ctpoke/cTonouy.

Teopema Kpamepa.

BripokaieHHbIE M HEBBIpOXKAEHHBIE MaTpulibl. Kpurepuil HeBbIpokaeHHOCTH. Crocod
NOKCKa OOPaTHON MaTPHILIbI Yepe3 ONpPEEIUTEINH.

MuHOp r-ro nopsiaka npsAMOyroJIbHOW MaTpulbl. MeTo OKauMIISIOIUX MUHOPOB.

Kontpoabsubie Bonpockl kK YIOM 1 (KJI 2)

BekTopbl, nHHEHHBIE OmNepanuyd Haja BeKTopamu (CIOKEHHE, YMHOXXEHHE Ha YHCIIO),
CBOMCTBA.

[Ipoekuust BeKTOpa Ha OCh, CKAJIIPHOE MPOU3BEACHUE BEKTOPOB, CBOMCTBA.

BektopHoe nmpou3BeieHue BEKTOPOB, CBOMCTBA.

CmMenaHHOe MPOU3BEICHHE BEKTOPOB, CBOMCTBA.

Koopaunatsl BekTopa Ha NMpsIMOM, MIIOCKOCTH, B MPOCTpaHcTBe. Onepanuu ¢ BEKTOpaMu B
KOOpJMHATaXx.

YpaBHEHUS MPsAMOI Ha TIOCKOCTH (00I1iee, BEKTOPHOE, MTapaMEeTPHUECKOe, KAHOHUYECKOE,
yepe3 2 TOYKH, B OTpe3kax). Kpurepmili momamaHusi 2-X TOYEK B OJHY HIIM pa3HbIC
MOJIYIIIOCKOCTH.

B3aumHoe pacnonoxeHue MNpSAMBIX Ha IIJIOCKOCTH, Yrojdl MeXIy HOpsaMbIMU. Ilydok
MPSIMBIX.

HopmanbHoe ypaBHeHUE NIpsAMOid. PaccTosiHrE OT TOYKH 10 NPSAMOM.

VYpaBHeHus 1iockoctu (00Iee, BEKTOPHOE, MapaMeTpUIecKoe, KaHOHUYECKOe, yepe3 3
TOYKH, B OTPE3KaxX).

HopmanbHoe ypaBHEHHE MIIOCKOCTH. PacCcTosiHME OT TOUKHU A0 MIIOCKOCTH.

YpaBHeHUs NpSIMOil B TpocTpaHCTBE. B3anMHoe pacnoiokeHue MpsMbIX B MPOCTPAHCTRBE.
YToJI 1 pacCTOAHUE MEXKY IPSIMBIMH.

B3anmHoe pacnosiokeHHe TIUIOCKOCTEH, yroJd | paccTossHue Mexay HuMu. [lydox
IJIOCKOCTEM.
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13.B3aumHOe pacnonokeHue IMIOCKOCTH M MPSMOM B MPOCTPAHCTBE, yrojl M PacCTOsSHUE
MEX1y HUMH.

14. 3nnurc, KaHOHMYECKOE ypaBHEHUE, CBOMCTBRA.

15.T unep6ona, KaHOHUYECKOE YpaBHEHHUE, CBOWCTBA.

16.ITapaGosia, KaHOHHYECKOE YpaBHEHHE, CBOMCTBA.

17. AupexTpucsl KpUBO#M 2 OpPsIIKA, CBOMWCTBA.

18.O6mee ypaBHeHHE KpuBOU 2 mopsaka. LleHTp kpuBoil 2 mopsnka. Teopema o HaTUYUU
[IEHTpa y KpUBOH 2 mopsxKa.

19.TIpeoOpa3oBanusi CHCTEMBl KOOPJAWHAT Ha IUIOCKOCTH. TeopemMa O IIEHTpe KPHUBOM 2
MOPSIKA.

20. Teopema 06 uzbaBineHnu ot ajo. Kimaccudukaryss KpuBBIX BTOPOTO TOPSJIKA.

21. [lunuHapUYecKue MOBEPXHOCTH, KAHOHUYECKIE YPAaBHEHHUS, CBOMCTBA.

22.KoHunveckne MmoBepxHOCTH, KAHOHMYECKOE YpaBHEHUE, CBOMCTBRA.

23. Dnnuncou/el, KAHOHNYECKHE YPAaBHEHUsI, CBOMCTBA.

24.T'uniepOosionibl, KAHOHUYECKUE YPAaBHEHH S, CBOMCTBA.

25.TTapabonoupl, KAHOHMYECKHUE YPaBHEHUsI, CBOMCTBA.

26. Knaccuduxkanus nmoBepxHocren 2 nopsaka. ['papudeckoe n300pakeHrne MOBEPXHOCTEH.

27.JIuHeliHbIE POCTPAHCTBA — OIIpEesICHIE, IPUMEPHI, CBOMCTBA.

28.JIuHeiHbIe MOAIPOCTPAHCTBA — ONpeecHue, KpuTepuil. JInneiinas o6onouka. CymMmma u
nepeceyeHue MopOCTPAHCTB.

29.JIunHeiiHasT 3aBUCUMOCTh M HE3aBHCUMOCTh BEKTOPOB, CBOWCTBA. Pa3mepHOCTH
MOMPOCTPAHCTBA.

30.ba3uc nognpocTtpancTBa. Teopema o JomnonHeHUn 10 Oa3uca. Teopema 0 pa3MEpHOCTSIX
CYMMBI ¥ TIEPECEUCHUs TTOATPOCTPAHCTB.

31.Cea3b Mmexny 6a3ucamu. [IpeoOpazoBanre KOOpAMHAT BEKTOPA.

32. EBxim1oBO pocTpaHcTBO. JlTMHA BEKTOPA, YTOJI MEXy BEeKTOpamu. TeopeMsl.

33. OpTOoroHaNbHBIA U OPTOHOPMHUPOBAHHBIN 0a3UC €BKJIMAOBA MPOCTPAHCTRA.

34. OproroHanabHOE IOTOJIHEHHE MOIPOCTPAHCTBA.

A2 MeTtoanyeckue peKOMEHIAIUM 10 OPraHU3alMU U3YUYeHHsl pa3jiesa yueOHoro
Moayas YIM2 «MateMaTu4ecKuii aHaIu3»

Meroauueckue  peKOMEHIAllMM 10  opraHu3amuu  YOMZ2  mpemycmaTpuBaeT
CJICAYIOIINE BUIbI YICOHBIX 3aHATUI: TCOPETHUCCKUE (JICKIIMOHHBIC), TPAKTUUCCKUE 3aHSITHS.

CopaeprxaHre OCHOBHBIX Pa3/elioB, a TaK K€ METO/bI U CPEICTBA IIPOBEICHUS 3aHATHI
npezcrasienbl Hioke (JI -1 akamemuueckuii yac, [13-1 akanemudeckuii 4ac). Teoperudeckue
pazzenbl, MpaKTUYEeCKUe 3aHATHUS U JOMalIHHE 3aJaHusl COOTBETCTBYIOT Y4€OHBIM MOCOOUSIM
[10,11,12].ITocie Kaxa0r0 MPAKTHUECKOTO 3aHITHS IOMOM 3aJarf0TCs T€ MPUMEPbI, KOTOPbIC
HE YCHENIH PEUIUTh B ayAUTOpUU. TeMbl caMOCTOATENbHONW pabOoThI MPEACTaBICHBI B KOHIIE
Kaxaoro pazgena. OTU€T o MPOJEIaHHON CaMOCTOATEIbHONW paboTe W JOMANTHUE PaOOTHI
MIPEIOCTABIISIOTCS B BUJIE KOHCIIEKTA.

JlaHHasT JUCIMIUTMHA MPEANOoaracT U3y4eHne OOBEKTOB, OTHOCSIINXCS HE TOJIBKO K
00J1aCTH MaTeMaTHYECKOTO aHaliu3a, HO W K obOyactu auddepeHnaibHbiX ypaBHeHu. [Ipu
TOM KaXABI pa3fen sBIsSeTCS OTIACIbHOW TEeMOH, TpeOylomeld MOBOJBHO AIUTEIHHOTO
u3ydeHus. B 3Toil CBA3M OueHb Ba)KHOM SIBJIIETCS CaMOCTOsTENbHas paboTa CTYJEHTOB Haj
U3YYCHHEM HEKOTOPBIX HECIIOXKHBIX, HO OOBEMHBIX TeM. Takod TOIXOJ TO3BOJSET Ha
JeKUUAX H3y4aTb B OCHOBHOM TeMbl, HauOojiee CJIOXHBbIE s MOHUMaHUS. 3aTeM Ha
NPaKTUYECKUX 3aHATUSAX MPOUCXOAMT 3aKpeIJieHWe HU3ydyeHHOro Marepuana. llpu
IpenofaBaHUK TUCHUIUIMHBI HY)KHO YYWTBHIBaTh OYyIyIIyIO CHENHATU3alui0 CTYyJEHTOB |
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Kypca, KOTOpBIC BIIOCICACTBHM OyAyT 3aHHUMaThCid CKopee He (yHIaMEHTaIbHBIMH, a
NPUKIIAJHBIMUA UCCIICIOBAaHUSIMHU.

N3yuaeMblii B Kypce mMaTepuall SIBISCTCS KpailHE BaXKHBIM M OyneT B JallbHEHUIIIEM
BOCTpeOOBaH B MNPHUKIAIHBIX AUCHUIUIMHAX. TakuMm oOpazoMm, oOliee MocTpoeHue Kypca
MO’KHO pa30uTh Ha CIEAYIONINE TPU YacTu: 1) M3ydeHne Ha JIeKIHUIX HauoboJee CI0KHBIX TEM;
2) caMOCTOSITETIbHOE 3YYEHHE CTYACHTaMH 00Jiee MPOCTHIX TeM; 3) 3aKpPEIUIeHHE U3Y4YSCHHOTO
Marepuaa Ha MPaKTUIECKUX 3aHATHAX.

YIM2: MaremaTudeckuii anaim3 (1 cemectp)

Tema 2.1.1.Yucaossie pynknuu. Ilpenen. HempepsiBHOCTH
(JT 1-4) Oynkuuu omHOW M N TMEPEeMEHHBIX. BECKOHEYHO Malible U OSCKOHEYHO OOJIbIIUEC
dbyakuun, ux cpoictBa. I[lpenen dbynkmuu. CpoiictBa mpenenoB. | m Il 3amedarenbHbIC
npeznensl. HernpepsIBHOCTh (DYHKIIMM B TOYKE W Ha MHOXecTBe. Touku paspsiBa. CBoiicTBa
(GyHKIMI HETPEPBIBHBIX Ha OTPE3KE.
(I3 1-6) Moayne uucna, HepaBeHCTBa ¢  MonyieM. [loctpoeHue  rpadukoB
npeoOpa3oBaHUAMU M3BECTHBIX. TeXHHMKa BbIUMCICHHUS TmpeaenoB. lccrnenoBanue Ha
HEIPEPHIBHOCTh. TOUKHU pa3pbiBa.
Tembt 0omawnezo 3adanus CPC 2.1.1:
1. Onepanuu HaJ MHOKECTBaMH (Pa3HOCTD, IOTIONIHEHHUE, JICKApPTOBO MPOU3BEICHHE).
2. Yucnosas mociea0oBaTeaIbHOCTh, Ipeen. MOHOTOHHOCTh, OTPAaHUYEHHOCTh. YHCTIO €.
3. OCHOBHBIC AJIeMEHTapHbIC (QYHKIIMH, CBOMCTBA, TpaduKH.

Tema 2.1.2. luddepenunpyeMocTb PpyHKIUi
(JT 5-6) Huddepenmupyemocts ¢Gyukuuu, I[IpouwsBogHas u auddepenuuan. YactHbie
npou3BOAHBIE W MONHBIN auddepennuan. [Ipasuna muddepennupoanus. [IponsBogHbie u
Qg depeHIraTbl BBICIINUX TOPSIKOB.
(I13 7-9) Texuuka quddhepeHIIMPOBAHHUS.
Tembt Oomawnezo 3adanus CPC 2.1.2:

1. BeiBoa TaOIUYHBIX TPOU3BOIHBIX.

2. OyHKIHH, 3aJaHHBIC TAPaMETPUUECKH U HESIBHO, UX nuddepeHmpoBaHue.

3. Teopemsr Depma u Jlarpanxa.

Tema 2.1.3.Ipuioxenusi 1udpdepeHINATHHOI0 UCYUCIEHUS B MeXaHHKe, TeOMeTPHUH,
aHaJmu3ze
(JT 7-8) MexaHW4YeCKUH M T€OMETPUICCKHI CMBICI MPOM3BOIHOM. KacarenbHas TUIOCKOCTh U
HOpMaJIb K TOBEpXHOCTH. MccrnenoBanue GyHKITUI OTHON U N TIEPEMEHHBIX Ha SKCTPEMYM.
(I13 10-12)MccnenoBanue GyHKIMA U TOCTPOCHUE TPAPUKOB.
Tembt Oomawnezo 3adanus CPC 2.1.3:

1. JlokanbHas ¢popmyna Teitnopa, ee MpUI0OKESHHUS.

2. IIpaBuia Jlonurans.

3. ACUMITOTHI.

4. HanpaBiieHue BBITYKJIOCTH. Touku nepernoa.

Tema 2.1.4. HeonmpenesieHHbIii U onpeaeeHHbIii MHTErpaJbl, CBONMCTBA, BbIYHCJIEHUE,
NPHJI0KEHUS

(JT 9-14) TlepBooOpa3Hasi, HEONpEACICHHBI HWHTErpaJl, CBOHCTBA. 3aMEHA ICPEMEHHOM.
WuterpupoBanue mo yactsiM. MHTerpupoBaHue panuoHanbHbIX (yHKIMU. OmnpeneneHHbINd
WHTETpall, YyCJOBHs CYIIECTBOBAaHHWS, CBOMCTBa, BbIYMCICHHE. BbluncieHue momanei,
00BEMOB, JUTHH.
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(IT3  13-21) TexHuWKa WHTErpUPOBaHUSA. [IpHUIIOKEHUS ONPEACICHHOTO0 HWHTErpaa.
HecoGcTBeHHbBIE HHTETPAIBI.
Tembt 0omawnezo 3adanus CPC 2.1.4:
1. aTerpupoBanrue TPUTOHOMETPUUECKUX (PYHKIMI. YHHUBepcalbHast MOICTAHOBKA.
2. aTerpupoBanue TUHEHHBIX U IPOOHO-IMHEHHBIX UPPAIMOHATBHOCTEH.
3. MeTo/1pI TpUOIIMKEHHOTO BEIYUCIICHUS ONPECICHHBIX HHTETPAJIOB.
Tema 2.1.5.I1oHsITHSI ABOWHOT0 U KPUBOJUHEHHBIX HHTEIPAJIOB
(JI 15-18) /IBoitHO# WHTErpaj, CBOWCTBA, CBEIACHHUE K MOBTOPHOMY, NPHIIOKEHHS. 3aMEHA
MEPEMEHHBIX, JBOMHOM HHTErpajl B TMOJSIPHOM cUcTeMe KoopauHat. KpuBOJIMHEHHBIN
unrerpan |l poma. Popmyna ['puna. VYcioBus HE3aBUCUMOCTH OT BBIOOpa KpHBOM
WHTETPUPOBAHUS.
(I13 21-27)TexHuKa BBIYUCIICHUS JBOWHBIX M KPHBOJIMHEHHBIX HHTETPAJIOB, HX MPHIIOKCHUS.
Tembt 0omawnezo 3adanus CPC 2.1.5:
1. IlonsATHE TPOMHOrO MHTErpajla, CBEICHHE K IOBTOPHOMY. 3aMe€Ha IEPEMEHHBIX,
HWIMHJpUYECKHE U chepuyecKrue KOOPAUHATHI.
2.Kpuponunetinpiii uaterpai |l poaa, Beraucienne, mpuiioKeHus.

Jemoncrpanuonnblii Bapuant CP1 (1 cemectp)
Tema 2.1.1: ducaosbie pyukuuu. [Ipenesn. HenpepbiBHOCTH»

1. Haiitu 061acTh ONpeIeIeHNUS

a) y:@_l, 6) z=4/ ysinx

In x

2. Iloctpouts rpaduk:
a) y=(x-1?=2, 6) y=x*-2x/-3

3. Pemuth HepaBEHCTBO:
2) [1-3X>7, 6) [x?-6|<2

4. BEIYMCINTE:

_1)2 3 _

8 lim = Y2 1PYex -1 D lim :(X”j,

X — 00 x5—2 X - 00 X+5
2 _ 5X

6) lim =X —&X*5 o lim=-¢""1_
x-1  x2-1 x-0 In(1+2x)
. x[sin3x

B) lim =

5. UccrnenoBaTth Ha HENPEPBIBHOCTD, YKa3aTh THUII TOUEK pa3pblBa:

—x2, x<0,
— 0) y=<sinx, 0s x>,

Yo x=

17



Jemoncrpanuonublii Bapuant CP2 (1cemectp)

Tema 2.1.2: JluddepenuupyemMocTsb GpyHKIUA»

1. Haiitu y':
1 3
a) y=1/sm;, r) y:Iogz(arctg\/;)
6) y=2x2+3x+1 1) y= xS
B ye cos’ x 9 X = acos’t
arsinx’ y=asin’t|

2. Haiitu dy u d2y:
a) y=c0523x, 0) y:In(x2+8).

3.Hatitu dz u dzz:

2

a) z:x2y+y7, r) z=tgz.

4. BrauciauTh TpUOINIKEHHO!
a) arctg(035), 6) 09710°
B) f(x)=xIn(x-2) npu x=32.

Jemoncrpanuonublii Bapuant CP3 (1cemectp)

Tema 2.1.3: dIpunioxenus 1u¢depeHInaTIbHOT0 HCYMCIEHUS B MeXaHUKe,
reOMeTpHH, aHAJIN3e»
1. IToctpouts rpadux QyHKIINH, TPOBEAs €€ UCCIeJOBAHNUE!
X2 2.-X
a) y=——, 0) y=x%e ".
x-1

2. VccnenoBath (DyHKIHIO HA SKCTPEMYM:

z:x2+xy+ y2—6x—9y.

3. Haittu  nambonbiiee 3HaueHWe  QyHKOUA & Z= Xy(4 -X- y) B oOyactu
D:x-1,y=0,x+y=6.

Jemoncrpanuonublii Bapuant CP4 (1 cemectp)

Tema 2.1.4: deonpeneneHHblii 1 onpeaeleHHbIi HHTErpaJibl, CBOICTBA,
BBIYHC/ICHHE, IPUIIOKECHUS»
1. Haitru:
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2 I(X+1)2 dx 2 Iarccog 2x

V1- 4x?

6) J' sin(3x —1)dx e) I 2x +5) [@>dx
22)(—+6dx x) jxarctgxdx
X +6x+1

D Il+ In x dx

2. BBI‘II/ICJ'II/ITI)'
In2

a)jgx > B)(j) e* -1 dx,

4T 0
6) Il+—mdx, r) [ (x+2)cos3xdx.

1 X -2

3. I/ICCJ'ICI[OBaTI) Ha CXOIUMOCTB.

I 6)? dx
X2 +2x+2 o (x-2)?

Jemoncrpanuonublii Bapuant CP5 (1cemectp)

Tema 2.1.5: dlonaTHs 1BOIHOT0 U KPUBOJMHEIHOT0 HHTETPAJI0OB»
1. Beiunciure NOBTOPHBIE UHTETPAJIBL:

2 X X2 2 a
a) jdxj =5 dx; 6) | olyjrzsin2 ydy.
0 0

X

2. TIpeacraBuTh I I f( X,y)dxdy B BHUJI€ TIOBTOPHOTO JBYMS CIIOCOOAMM:
D

a) D:2y= x2,y:x;
6) D:y= x3,y=0,x+y:8.
3. BeIuncnuTh, CBOJI K HOBTOPHOMY:

a) ”(x+2y)dxdy, D: y=x—x2, y=1—x2, x=0:
D

2 A _1
6)J|-5[x dxdy, D.y—x,y—;,x—Z.

4. BpluncauTh, IEPEXos K MOJSIPHBIM KOOPIUHATAM:
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—Ja_y2
a) Hsin(x2+y2)dxdy, D: y=V9-x :
y=0, x=0, x=-3

0) H dedy D:y=—\/1—x2,y=0.

+y +1

5. BeruncianTh KpUBOJIMHENHBIE HHTETPAJIBI:

X = 2cost
a) [ xdx- ydy, y="AB: A(2,0), B(0,2).
Y y= 2sin’t
0) j ydx— (y+ xz)dy, y=DAB Ty =2X-— X2
4
pacrnoyioxkeHHast HaJy ocbto OX U mpoOeraemast o Xo1y 4aCOBOM CTPEIIKH.
(12)

B) j yxe‘dx+ (x —1)e*dy.
(02)
KoHTpPOJIbHBIE BONPOCHI K JK3aMeHY

«Aare0pa u reoMeTpusi, MAaTeMaTHYeCKUH aHATN3»
(YOM1, ¥YOM2)

lcemectp
1. Bekropbl, JIMHEHHBIC ONEPAH HaJ BEKTOpaMH (CIOXEHHE, YMHOXKEHHE Ha YHCIIO),
CBOMCTBA.
2. Tlpoekuus BeKTOpa Ha OCh, CKAJIIPHOE IPOU3BEICHUE BEKTOPOB, CBOWCTBA.
3. BekTopHOe npousBeieHNe BEKTOPOB, CBOMCTBA.
4. CMmemniaHHOE MPOU3BEACHUE BEKTOPOB, CBOMCTBA.
5. Koopaunatsl BekTopa Ha NpsIMOM, IUIOCKOCTH, B mpocTpaHcTBe. Onepauuu ¢

BEKTOPAMHU B KOOpIUHATAX.

6. VYpaBHeHus mpsMoii Ha I1uIockocTH  (00Iee, BEKTOpHOE, MapaMETPUUECKOE,
KaHOHHYECKOe, Yepe3 2 TOUKH, B oTpe3kax). Kputepuii monaganus 2-X TOYEK B OJHY
VI Pa3HbIC MOJYTUIOCKOCTH.

7. B3auMHOE pacroyioKeHHe MPSMBIX Ha IJIOCKOCTH, Yroid MEXIy npsMbIMH. [lydok

MPSIMBIX.

HopMmanbHoe ypaBHeHUE npsAMoii. PaccTossHME OT TOYKH A0 MPSIMOIA.

VYpaBHeHus miockocTH (0011ee, BEKTOPHOE, MapaMeTprHiecKoe, KaHOHMYECKOe, Yyepe3 3

TOYKH, B OTPE3Kax).

10.HopmanbHoe ypaBHEHHE IIOCKOCTU. PaccTosiHUE OT TOYKH JI0 TIIIOCKOCTH.

11.VYpaBueHus mnpsMoOi B TPOCTpaHCTBE. B3anMHOE pacmosioXeHHWe TMpPsSMBIX B
MPOCTPAHCTBE. YTOI U PACCTOSIHUE MEXKIY PSIMBIMHU.

12.B3auMHOE pacIoNioKEeHHUEe TUIOCKOCTEH, yrojll M paccTosiHue Mexay HuMHU. [lydox
IJIOCKOCTEM.

13.B3auMHOE pacnoyiokeHre TUIOCKOCTH M MPSMOIl B POCTPAHCTBE, YIOJ U PacCTOSIHUE
MEXy HAMH.

14.3nmunc, KaHOHUYECKOE YPaBHEHHE, CBOMCTBA.

15.T'unepboina, KAHOHMUECKOE ypaBHEHKE, CBOICTBA.

16.I1apabona, KaHOHUYECKOE YPAaBHEHHE, CBOMCTBA.

17. lupexTpuchl KpUBOH 2 opsiiKa, CBOWCTBA.

18.06mee ypaBHeHHe KpuBoH 2 nopsaka. LleHTp kpuBoii 2 nmopsiaka. Teopema 0 HAUTMINN
[IEHTpa Y KpUBOH 2 mopsxKa.

© ©
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19.TIpeoOpa3zoBanusi CUCTEMBI KOOPAWMHAT Ha IJIOCKOCTH. Teopema O LEHTpe KpUBOH 2
MOPSIKA.

20.Teopema 006 nzbaBieHnn OT aip. Kimaccudukanus KpuBbIX BTOPOTO MOPSIKA.

21.IlunuHIpUYeCcKre MOBEPXHOCTH, KAHOHUYECKUE YPaBHEHUS, CBOICTRA.

22.KoHndeckue MOBEPXHOCTH, KAHOHUYECKOE YPAaBHEHHE, CBOMCTBA.

23.2nauncon 1bl, KAHOHUYECKHUE YPaBHEHUs, CBOICTBA.

24.T'unepOoiou/ibl, KAHOHMYECKUE YPAaBHEHHS, CBOMCTRA.

25.TTapaGononipl, KAHOHUYECKHE YPABHEHUS, CBOICTBA.

26.Knmaccudukamuss  moBepxHOocTeW 2  mopsaka.  ['paduueckoe  M300pakeHHE
MTOBEPXHOCTEM.

27 .JlunelriHple MPOCTPaHCTBA — OINIPEICIICHHUE, TPUMEPHI, CBOHNCTBA.

28.JIuneiiHble MOAMPOCTPAHCTBA — ONpeieNeHe, Kputepuil. JInneitnas obonouka. Cymma
U TiepeceveHre MoMPOCTPAHCTB.

29.JIuneiiHas 3aBUCUMOCTh M HE3aBUCHUMOCTh BEKTOPOB, CBoiicTBa. Pa3smepHocTh
MOJMPOCTPAHCTBA.

30.basuc moampoctpancTBa. Teopema o pgomoinHeHuun A0 ©Oasuca. Teopema o
Pa3MepHOCTAX CYMMBI U MepeceyeHus OAIPOCTPAHCTB.

31.CBs3b Mexny 6a3ucamu. [IpeoGpazoBanre KOOpAUHAT BEKTOPA.

32.EBKIU0BO MPOCTPAHCTBO. JIJIMHA BEKTOPA, YTOJI MEXTY BEKTOpaMu. TeopeMsl.

33.OpToroHanbHbIM 1 OPTOHOPMHUPOBAHHBIN 0a3HC €BKIINI0BA IPOCTPAHCTBA.

34.0OproroHajabHOE JOTIOTHEHHE MOITPOCTPAHCTBA.

35.Tlonsatus GyHKIIUK OAHOW U N TTEPEMEHHBIX.

36.beckoHeYHO Masble M OECKOHEYHO OoJbIMe (YHKLUH, UX CBOMCTBA.

37.1lpenen pyHKIIMM B TOUYKE, EAMHCTBEHHOCTH TIpeIea.

38.1Ipexnen cymmsbl, pou3BeaeHHs, YacTHOTO. [Ipenen 3axkaToit pyHKIUH.

39.HenpepsiBHOCTh (YHKIMM B TOYKE M Ha MHOXECTBE. HempephIBHOCTH CYMMBI,
IPOM3BEACHUS, YACTHOTO.

40.TIpenen KOMIO3UIIUH, HETTPEPHIBHOCTh KOMITO3HUITHH.

41.Touku pa3pbiBa pyHKIIUH, X KIacCU(UKALIUS.

42 .TloHaTre MpON3BOIHOM, €€ MEXaHUYECKHI i T€OMETPHUECKUIN CMBICI.

43. ludpdepenuupyemMoct u auddepeHunan GyHKIUA OTHOW TepeMeHHOH. CBs3b U
HENPEPBHIBHOCTHIO U CYIIIECTBOBAHUEM MTPOU3BOTHOM.

44 Tlpasuna nuddepeHunpoBaHus.

45.TIpon3BoiHBIE BHICIINX MOPSAKOB (YHKIIUHA OJHOU IMEPEMEHHOM.

46.YacTHble TPOM3BOIHBIE TIEPBOTO U BBICIINX ITOPSIKOB.

47.lupdepeHuupyeMocTb, TMOMHBIA W dYacTHble jaupdepeHuuansl  QyHKOUH N
MePEMEHHBIX.

48.Dopmyna Teinopa ansa QyHKIUNE OMHONH U N TIEPEMEHHBIX.

49. AnropuT™M HUCCIE0BaHUS HA SKCTPEMYM (YHKIIMA OHOUW U JIBYX MEPEMECHHBIX.

50. [lepBooOpa3Has u HEONpPEAEICHHBIM HHTETPaj, CBOMCTBA.

51.3agava u mwIomanau KpuBOJIMHEHHON Tpamenuu. OnpeneneHHblii naTerpan. ®opmyna
Hrerorona-Jleiiouuma.

52.3aMeHa TEpPEeMEHHON M WHTErpUpPOBAHHME IO 4YacTsIM B HEONpPEIEICHHOM U B
OTIpe/IeJIEeHHOM MHTErpajax.

53. AITOpUTM UHTETPUPOBAHUS PAITMOHATBHOU (PYHKITUH.

54.IloHaTHE NBOMHOIO UHTETpaJla, CBOMCTBA.

55.Brluncienne ABOHHOTO HHTErpaia CBEIEHUEM K TIOBTOPHOMY.

56. 3ameHa TepeMEHHBIX B JABOMHOM WHTerpajne. J[BOWHOW WHTETrpas B TMOJISIPHBIX
KOOpJMHATAX.

57. [lonsiTie TPOWHOTO WHTErpaja, CBEACHHE K TMOBTOpHOMY. llunmHapuueckue u
ceprueckre KOOpIMHATHI.
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58. KpuBonunueiinbiii uarerpan |l poma, MexaHWYEeCKUN CMBICH, BBIYHUCICHUE. Y CIOBUSA
HE3aBUCHMOCTH OT BbIOOpa KPUBOM HHTETPUPOBAHUSI.

YIOM2: MaremaTudeckuii anaau3 (2 cemecTp)

Tema 2.2.1 JIuddepenuuanbHble ypaBHeHHs] NePBOro M N-ro MOPSAIAKOB, 001IUe
nouaTHs. Hexoropsie Tunb! U@ depeHunaNbHbIX YPABHEHU IEPBOI0 MOPAIKA
(JI 1-4) Tuddepenmansusie ypaBHeHus | mopsiika, 3agada Komu. O6iiee, gacTHOE U 0coboe
pemtenus. HexoTopsie Tumsl quddepeHnnanbHbpIX ypaBHeHHs | mopsiaka.
(IT3 1-6) VYpaBHeHHs C pa3AeIAIONIMMUCSA IEPEMEHHBIMH, OJHOPOIHBIC, JIMHEHHBIE,
bepHymn, anropuTMsel peLIeHUN.

Temwl domawneeo 3a0anuss CPC 2.2.1.

1. Tlonsatue muddepeHnnaTbHOTO ypaBHEHHS N-TO MOpsaka, oOIiee W YacTHOE
pelIeHus.

2. Juddepennmanbapie ypaBHEHUsT 2-T0 TIOpAIKA, JOMYCKAIOIIME ITOHWKEHUE
MOPSIKA.

2.2 2. JInneiinbie nudepeHnuaibLHbie YypaBHeHHs N-T0 MOPsAKA
(JT 5-6) Jluneitnoe omgHOpoaHOe auddepeHInanbHOe YpaBHEHHE N-TO  TMOPSIKA,
dbyHTaMeHTaNbHAs CHCTEMa pelleHui, obmee pemeHue. JIuHEHHOE  OTHOPOIHOE
nuddepeHnabHOe ypaBHEHHE N-TO TOpPsAKa ¢ MOCTOSIHHBIMH Kod(duimentamu, oodriee
pelIeHue.
(I3 7-9) Jluneitnoe omHopoanoe auddepeHiaIbHoe ypaBHEHHE 2-T0 U 3-TO MOPSIKOB C
MOCTOSTHHBIMH KO3 PUIIMEHTaMH, HaX0XKIeHHUE OOIINX U YaCTHBIX perieHuii. HeoqnopoaHeie
nuHenHble nuddepeHInanbHbIe YpaBHEHUS 2-TO MOPSAKA C MOCTOSHHBIMU KO3 QHUIIeHTaMU
U CTICIIHAIILHOM MTPaBO YacThI0, METOJI HEOTPEACTIEHHBIX KO3 PHUITECHTOB.

Temwr domawneeo 3a0anuss CPC 2.2.2:

1. Heonmnoponnelie nmHEWHBIE auddepeHInaTbHBIE ypaBHEHHS N-TO TOPSIIKa,
CTPYKTypa OOIIEro pereHus.

2. Heonmnoponusle nuHelHble auddepeHnaIbHbple ypaBHEHHS 2-T0 TOpsjaKa C
MOCTOSTHHBIMH KO3 (UIIUEHTAMH, METO]] BapHAIUH.

2.2.3.YucaoBble psiibl, NPU3HAKH cXOANMOCTH. DYHKIMOHAIbHBIE PSI/IbI, pABHOMEPHAast
CXOAMMOCTh
(JT 7-8) YucnoBble psiabl, CXOIUMOCTh, CBOWCTBA. 3HAKOMOJIOXKHUTEIBHBIE PSbI, MPU3HAKH
CXOMMOCTH. 3HAKOUepenyroImmecs psabl, npusHak JleiiOHua. AOCOMIOTHAS W YCIOBHAS
CXOIUMOCTH.
(I3 10-12)MccnenoBanre YUCIOBBIX PSIOB HA CXOTUMOCTb.

Temvr domawneeo zaoanus CPC 2.2.3:

1. dyHKIMOHABHEIE MTOCIEIOBATETFHOCTH, PABHOMEPHAS CXOIUMOCTb.

2. OyHKIMOHATIBHBIC PSJIBI, 00J1aCTh CXOIUMOCTH, PABHOMEPHAS CXOJIUMOCTb.

3. CBolicTBa PaBHOMEPHO CXOISIIUXCS PSIOB.

2.2.4.Crenennble psaasbl. [IpencraBiienue pyHKIUI cTeNeHHbIMU PSIaMHU
(JT 9-14) Crenennoii psa. Teopema Komm-Anamapa, WHTEpBaa M pagdyc CXOJUMOCTH,
CoiicTBa creneHHbIX psAaoB. [IpencraBnenne pyHKIUI CTEIEHHBIMU psiiaMu, psaasl Teitnopa
n MakJsopeHa.
(IT3 13-21) O6nacTe CXOOMMOCTH CTEIIEHHOTO psijia, WHTEPBAI M PAJUYC CXOAUMOCTH.
Paznoxenne GyHKIMI B CTETICHHOM PS/I.

Temvl domawnezo 3adanusa CPC 2.2.4:

1. OcHOBHBIE pa3yIoKeHus (I0Ka3aTeIbCTBA).
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2. CrerieHHBIC Bl B KOMIUIEKCHON 00J1aCTH, KPYT M PaARYC CXOJIUMOCTH.
3. dynkuu exf, sin, cos, Ln B KoMIUIeKCHOM 001aCTH.

2.2.5. Tpuronomerpudeckue psiabl Dypbe
(/I 15-18) Tpuronomerpuueckuii psin. Tpuronomerpuueckuii psag Pyppe manst 271 u 20 -
nepuoanuecknx GyHKIuU. JlocTaTouHble MpU3HAKUA CXOAUMOCTH. Psim dypre s 4eTHOW u
HeueTHOH (yHKUUH. Pa3nokeHust TOIBKO 10 CHHYCaM M TOJIBKO 110 KOCHHYCaM.
(I13 22-27)Paznoxenue Gyukuuii B psag Pypsbe.
Temvl domawnezo 3adanus CPC 2.2.5:
1. Paznoxuts B psn @ypbe hyHKIUM Y= X[ X, y=SIN X, y=COS X Ha HHTEpBaJe
1<x<1.

Jemoncrpanuonublii Bapuant CP1l (2cemectp)

Tema 2.2.1: dIndppepennuajibHble ypaBHeHHs IEPBOTO U N-T'0 MOPSAKOB, 001IHe
noHsituss. Hekoropbie Tunbl auddepeHiHaIbHbIX YPABHEHU NIEPBOT0 MOPSAKA»

1. OnpenenuTs THN ypaBHEHUS:

2
a) (ex+2)y’=yEeX; B y=-2,
X
0) Yy —4xy= —4x3; r) y +2xy= 2x3y2 .
2. Haiitu o6iee pemenus (o0mmii uaTerpan) auddepeHnnaibHOr0 ypaBHCHHS
a) Xy =1- X2
0) (xy2 + x)dx+ (y— X2 y)dyz 0;
B) 3y =ylInY;
X

/ —X2
r) y+2xy=xe " .
3. Haiitu yacTHOe pereHue (YacTHBINA HHTETPA):

cosx y(0)=0;

6) (y2 - 3x2)dy+ 2xydx=0, y(0)=1.

a) Y - ytgx=

JemoHcTpaunonnsbiii Bapuant CP2 (2cemectp)

Tema 2.2.2: JIunelinble 1uddepeHnnaIbHbIe YpaBHEHUS] N-T0 NOPSIAKA»

1. Haiitu obmue pemeHusi O JHOPOIHBIX JTHHEHHBIX qu(QepeHIInaTbHBIX YPaBHEHUMN:
a) y' -7y +12y=0; r) y'-y=0;

6) y'+6y +9y=0; n y" -2y =o0.
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B) y'+4y' +13y=0;

2. HaiiTi yacTHbIC pelieHus:
a) y' -4y +3y=0, (1610);
6) y'+4y +29y=0, (QQ15).

3. 3amnucarhb BUJ YaCTHBIX peLHeHI/Iﬁ A JaHHBIX HCEOAHOPOAHBIX JIMHENHBIX
YpaBHEHUN:

a) y' +3y = X% +3; B) Y —4y +4y = x&?X;

6) y' -4y = x%?; 1) y"+9y=xcost+(x2+1)sin2x.
4. HaiiTi oOmue 4acTHBIE PEIleHUsT HEOJHOPOIHBIX JTMHEHHBIX MU (depeHIIHATBEHBIX
YpaBHEHUN:

A: MeTo1oM HeOnpeIeIeHHBIX KO3 (DUIIMEHTOB.
a) y"—4y'+3y:x3; r) y'+4y=3xsinx;
6) Y — 4y +5y = 2x%€¥; n) 4y +16y +15y = 4% (03,-55).
B) Y' +Y =COSX;

b: Meronom Bapuanuu:

a) y'+y=tgx; 6) y+2y +y=€e XInx.

JemoHcTpaunonnsiii Bapuant CP3 (2cemectp)

Tema 2.2.3: ducaoBblie psiabl, NPU3HAKU CXOAUMOCTH. DYHKIIMOHAIbHBbIE PSABI,
PaBHOMEPHAsI CXOUMOCTb»

1. Haiitu Sn, ncciienoBars Ha CXOIHUMOCTD, nom;syacs OIpPENEIIEHUEM CXOAUMOCTH:
> 1
a) Y ————; 6)
Zlon-1Yan+2) pyea
2. Uccnenosars Ha CXO,Z[I/IMOCTB, 10100paB MOIXO S TPU3HAK:
, )i 1350..(2n-1)
2_q’ 27020..(5n-3)’

¢)

J 9
2n+1

FARVAL (n+2) \/nD’”

3. I/ICCJIC,Z[OBaTb Ha a0COJIOTHYIO M YCIIOBHYIO CXOJIUMOCTH:

a)Z( )n+1 6)2( )n+1
1 n +4 \/2n+1

COS—

)
;nnn
0
2
1

e
R
2ic
P

JemoncTpanuonublii Bapuant CP4 (2cemectp)
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Tema 2.2.4: «Ctenennbie psijabl. [IpeacraBienne pyHKIUI cTeNeHHbIMH PSiIaMu»

1. Haiitu pammyc CXOAMMOCTH, HMHTEPBal CXOAMMOCTH U O0JIACTh CXOAMMOCTHU
CTENEHHOr0 psja:

—
X
|
N
N—
=)

(X 3)2n

1)’ 20: (2n+24"’
>

N

2
oMs o8 ~[V]s
=
>
+
=

>
——~

>

+

) Y nn+1)(x-1)";

N
S

00 n

) 21:\/3n +1

2. Paznoxutre B psag MakinopeHa (GyHKIHIO f(x). Haiitu obGnacte cxomumocTu
MOJIYYEHHOTO Psijia K 3TOHM (PyHKIMH:

=)
~
—
X
|
=
>

=

f =gj 2; f :—2 )
a) f(x)=sinx B) f(x) 2
6) f(x)=5%; r) f(x)= S':‘f’x.

3. Paznoxuts QyHKIMIO f(x) B psan Teitnmopa B okpectHocTH Xo. Haiftu oGnacts
CXO/MMOCTH TOJY4YE€HHOTO PsJia K 3TOH (QyHKIIMH:

a) f(X)=%, X =2

6) f(x)=€*, x9=1;
B) f(x)=In(5x+3), xp=1.

4. BbIYuCIUTh NPUOIMKEHHO C 3aJaHHON CTENIEHbIO TOUHOCTH Q|

a) % a =0,001; r) /13, a=001;

0) sinl, a=0,001; n) In3, a=001;
1 025

») [sinx?dx, @ =0001, o [inf+yxdx a=0001
0 0

JemoncTpanuonublii Bapuant CP5 (2cemectp)
Tema 2.2.5. d'puronomerpuydeckue psjabl Dypbe»

1. PaznoxuTs B psig @ypbe NepuoIudeckyro GpyHKIHUIO:
0, —-m<x<0,
a) f(x)= T=2mr

X, 0sx<srmw
-1 -2<x<0,
o) f(x):{Z O<x<?2 T=4
, 0<sx<

2. Paznoxwurts B psag Oypre:
1. o cunycam f(x) =2-X, xU [0,2]

2. 110 KOCHHYCaM f(X) =x2, XD[O; IT].
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2 cemecmp

A3 Metoanuyeckue peKOMeHAAIUN 110 OPraHu3allu U3YUYeHUs1 Y4eOHOro MOy st
«MareMaTnuyeckasi JOruKa»

Mertoanyeckie peKOMEHAAUMW 10  opraHum3amun  YOM3  mpemycMaTpuBaeT
CIICIYIOIIME BUJIbI YUCOHBIX 3aHATHI: TEOPETUUECKUE (JIEKIMOHHBIC), TPAKTUUCCKHE 3aHSTHS.

ConeprxaHrie OCHOBHBIX pa3/IeNiOB, a TaK K€ METOJbI U CPEJICTBA MPOBEACHUS 3aHATUN
npezcrasieHbl Hioke (JI -1 akagemuueckuii vac, I13-1 akamemuueckuii 4ac). TeopeTnueckue
pasaenbl, MPaKTUYECKUE 3aHSATHUS M JOMAITHHE 33JJaHUsl COOTBETCTBYIOT YI4EOHOMY MTOCOOHIO
[1]. TTocne Kaxa0ro MPaKTHYECKOTO 3aHITHS Ha JIOM 33/1al0TCSI T€ MPUMEPHI, KOTOPBIE HE YC-
TMIEJIA PEIIUTh B ayTUTOPUHU. TeMbI caMOCTOATENHHOU PaOOTHI IPECTABICHBI B KOHIIE KaXKOTO
pasznmena. OT4E€T 0 MPOJICITAHHOM CAaMOCTOSATEILHON paboTe W JoMalrHue paboThl MPEIOCTaB-
JSIOTCSL B BUJIE KOHCIIEKTA.

YOM3: MareMaTu4ecKas JJOrHKa
Tema 3.11lonsiTue BbicKa3bIBaHUsl. JIornueckue onepanuu HajJ BbICKA3bIBAHUSIMH

(JI 1-2) Bricka3piBaHHS U JIOTHYECKUE OTIEPALIMU HAJl HUMHU.
(I13 1 -3) Beicka3pIBaHUS M JOTHYCCKHE OTEPAIMy HaJl HUMH.

Temwl Oomawnezo 3aoanusi CPC:
3. BrIcKka3bIBaHUS U JIOTHYECKUE OTIEPAIIUU HAJl HUMH.
4. Pemenwue 3ama4 mo teme 2.1.

Tema 3.2 ®@opmyabl aaredopbl Joruku. PaBHocuibHbIE (GopmMyJibl ajaredpbl JOTHKH
PaBHocuibHBIE IpeoOpa3zoBaHust popmy

(JI 3-4)Ilonsrre Gpopmyibl areOpsl JIOTUKHU. [ pynbl paBHOCHIBHOCTEH.
(I13 4-9) PaBHoCcHIbHBIE TPpeoOpa3oBanus GOpMyI.

Temwr domawnezo zaoanus CPC.
3. ®opmyisl anredpsl JIOTUKH.
4. Ta0nuibl UCTUHHOCTH.
5. Pemenne 3amay o teme 2.2.

Tema 3.3 Anreopa Byas. @yukuun ajaredpsl jJoruku. IlpeacraBiieHue Npou3BOJIbHOIM
¢yHKkIuM anaredpbl JOruKkM B BUAe GopMyJibl aJaredOpbl JOTHKH

(JI 5-6) Anre6pa bynsa. @yukuuu aareops! oruku. [IpeacTaBieHue IpoOU3BOILHON (BYHKITUH
ayreOphl JIOTUKU B BUIE (OPMYIIBI alareOphl TOTUKH
(I13 10) ®yukmK anreOpsl IOTHKA

Temvr domawnezo 3aoanus CPC:
1. TlpexacraBieHre NPOU3BOIBHON (QYHKIMM anreOphl JOTHKH B BUAE (GOPMYIIBI anredpsl
JOTUKH
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2. Pemenue 3amay o reme 2.3.

Tema 3.4 3akoH aBoiicTBeHHOCTH. [(M3bIOHKTHBHAasE HopMmajdbHasi d¢opMa H
coBepIleHHas TH3BIOHKTHBHAs1 HOpMaJbHas popma (JIH® u CIHD)

(JI 7-8) In3proHKTHBHAs HOpMaibHas (hopMa M COBEpIICHHAs TU3BIOHKTUBHAS HOpMallbHAs

dbopma
(13 11-12).JH® u CAH®. /IBa ciocoba momyuenust CJJHD.

Temwbr oomawnezo 3adanus CPC:.
1. JIu3bIOHKTUBHAS HOpMabHAas (hopMa U COBEpIIICHHAS TU3BIOHKTHBHAS HOPMAaJIbHAS
dopma (AHD u CIHD).
2. Pemrenne 3agau o reme 2.4.

Tema 3.5 KoHblOHKTHBHAasi HOpMajbHasi (popMa M COBeplIeHHAs KOHBIOHKTHBHASA
HopmagbHasi popma (KH® u CKH®D)

(/T 9-10) KonbtoHKTHBHAs HOpMallbHast (pOpMa U COBEPILCHHAS KOHBIOHKTHBHAST HOpMaJIbHAs
dopma (KH® u CKHD).
(I13 13-14). KH® u CKH®D).

Tema 3.6IIpo6aema paspemumoctT. HekoTopble npuiio:keHust aiaredpbl JOTHKH
(JT 11-12)[Tpobnema paspermmoctu. [punoskenus anreopst goruku k PKC.
(I13 15) ITpobnema paszpemmoctu. [Ipumeps perieHus 3aaay.

Tema 3.7 IlonsiTue npeaukara. Jlornyeckue onepanuu Haja npegukaramu. KBantopusie
onepaunu. Ilonsitue ¢Qopmysbl JOrMKuM mnpeauKaToB. 3HadyeHue (OpPMYJibl JOTHKH
NpPeIUKaTOB

(JI 13-14) Ilonsarue mpeaukara. Jlormueckwe omepanuu Haja TNpeaukaramu. KBaHTOpHBIC
onepauuu. [TonsTre GopMyInbl JOTMKY NPEAUKATOB. 3HaYEHUE (GOPMYIIbI JIOTUKU IPEAUKATOB.
(I13 16-17)JIornueckue U KBAaHTOPHBIC ONEPAIMH HAJl IPEIUKATAMH

Temvt Oomawnezo zaoanus CPC:
1. Pemenue 3amau o teme 2.7 [1]: 3.1, 3.4, 3,6, 3.7, 3.10

Tema 3.8 PaBHocuibHbIe (popMy.ibl JOruKU npeaukarton. [IpenBapeHHasi HopMaabHast
dopma (ITHD)

(JI 15) PaBHOCHIBHOCTH JIOTHKH MTPEIUKATOB.
(I13 18-19)PaBHocunbubie popmyiisr. [THD

Temwvt oomawnezo zaoanus CPC:
1. Pemenue 3amau mo teme 2.8 [1]: 3.18, 3.19, 3.20, 3.22, 3.23, 3.2B]®d: 3.33

Tema 3.9 O0me3HaYMMOCTh M BBINOJHUMOCTH (pOopMYyJI. AJTOPUTMBI PACIO3HABAHUS
001e3HAYUMOCTH (POPMYJI B YACTHBIX CJIyqasIX

(JT 16-17) OOGmie3HaYMMOCTh U BBIMOJHAMOCTH (OPMYI. AJTOPUTMBI  pPacIio3HABAHMS
00111€3HaYMMOCTH ()OPMYJT B YACTHBIX CITyYasX.
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(I13 20-22)O06111e3HaYNMBIE ¥ BBITIOJTHUMBIE (DOPMYITHI.

Temwl Oomawnezo 3aoanusi CPC:
1. Pemenwue 3amau mo teme 2.9 [1]: 3.31

Tema 3.10 IIpuMeHeHHMe fA3bIKA JOTMKH TMPEIUKATOB [JIsl 3alMUCH MATEeMaTHYECKUX
NpeNJIoKeHH i, onpeeseHuil, MOCTPOEHUs OTPULIAHMS TIPeIJI0KEeHU I

(JI 18) IlpumeHeHME JIOTHKH TIPEAMKATOB B MaTEMaTHKE.

(I13 23-27)I1Ipsimasi, oOpaTHast U TIPOTUBOIOIOXKHAS TeopeMbl. HeoOX0quMbIe U JOCTaTOYHbIC
YCIIOBHHI.

Komnoksuym (KJI12).

KoHnTtponbnas pabora 2.

Temwr Oomawnezo 3aoanusi CPC:
1. TlpunoxeHus s3bIKa JOTHKHU MPEIUKATOB.

2. Pemenwme 3amau mo reme 3.10 [1]: 3.34, 3.35, 3.36,3.39,3.40.

JlemoncTpanuonnslii Bapuant KP3
Tema: «Auredpa JOrMKH, JIOTHKA NPEANKATOB»

1. Jloka3aTb paBHOCHJILHOCTH JIBYX AaHHBIX (hOPMYIT:

F(x,y,z)=(xO(y - 2)0x02) & Y o 2z,
G(x,y,z) =X - z[Oy.

2. Jlokazate, uTo ciemytomas ¢opMmysa SBISETCS TaBTOJOTHEW alreOpbl BBICKA3bIBAHUIA:
(p-r)t(q - s)0(rds) -~ (pLq).

3. [na opmynsr F(X,y,z) wm G(X,y,z) u3 3agaun 1 naittru CJH® u CKH®, kaxuayto
JIBYMsI CITOCOOaMHU (C TOMOIIBIO PAaBHOCHIJIBHBIX MPEOOpa3oBaHUN M C MOMOIIBIO TAOJIHUIIBI
HUCTHHHOCTH).

4. CocraButh PKC mnst mo6oit popmynsl U3 3amaun 3.
5. Yopoctuts crnenyronryo PKC:
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6. Yerbipe ydenmipl — AHuta, bpururra, Kpucra m Jlana — 3akoHYMIM MEXIy COOOM

copeBHOBaHUs. Ha Bompoc, KTO Kakoe MECTO 3aHsiI, OTYyYEHbl TAKUE BbICKAa3bIBAaHUS:

«Anuta nobdenuna, a bpururra 3aHsma BTOpoe MECTO».

«AHHNTa 3aHAJIa BTOpOE MecTo, a Kpucra —Tpetbe».

«Jlana 3aHsia BTOpoe MecTo, a Kpucra —uerBeproe».

Kak BbIICHWIIOCH TIO37HEE, B KaXXOM M3 BBICKA3bIBAHUU OJHO YTBEP)KJIEHHE MPABUIIBHO, a

npyroe oxxHo. Kakoe Mecto 3aHsiiia Kaxjas u3 JeBOYEeK?

7. Ha pucynke m3o0pakeHa o01acTb UCTHHHOCTH HEKOTOPOTO MpeauKara. 3amucaTh STOT
MIPEIUKAT.

I A

8. Bynyt nu paBHOCHIBHBI GopMybl [X(ALX) & B(X)) u [XA(X) & [xB(x)?

9. SAsnsercs nu popmyna [IX(A(X) —» B(X)) - (CXA(X) — [OxB(x)) obmiesHaunmoit?

10. JlokazaTh HeCHpPaBeJIMBOCTh YTBEpXKaAeHUs: «Eciu dYuciioBas MOCICIOBATEIBHOCTD
OrpaHHYCHA, TO OHA UMEET MPEIeI».

Kontpoabhbie Bonpochl kK YIM3 (KJI3)

2 cemecmp
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[Ipenmer maTeMatnueckoi aoruku. KpaTkas uctopusi €e BOSHUKHOBEHUS U Pa3BUTHS.

[Tonsarue BrIcKa3bIBaHMs. Jlornueckue onepannu HaJ BICKA3bIBAHUSAMU.

[Tonsitue hopmynsl anreOpsbl Jioruku. PaBHOCHITbHBIE (OPMYITBI anTeOphI JIOTHKH.

Anrebpa byms.

OYHKINH anreOpbl JIOTHKH.

[IpencraBnenne Mpou3BOIbLHON (PYHKIIUHN anreOpsl JIOTUKU B BUJE (HOPMYJIIBI anreOpsl

JIOTUKH.

JH® u CJHO.

KH® u CKHO.

[IpoGnema pa3penumMocTH.

10 IlpunoxkeHus anreOpsI JOTUKH.

11 TlonsTHe npenukara.

12 Omnepauuu Haj npeAUKaTaMU: JIOTHYECKUE U KBAHTOPHBIE.

13 TlonsTue GpopMysbl JOTUKH MPEIUKATOB. 3HAUEHUE (POPMYIIBI JOTHKH MPEIUKATOB.

14 PaBHOCHIIBHBIE (OPMYIIBI JIOTUKH MPETUKATOB.

15 TlpeaBapennas HopMaibHas Gopma.

16 OOme3HauMMOCTh U BBITOTHUMOCTH (hopmyit. [Ipobiiema pazpermmmocTH.

17 Anroput™msl pacrio3HaBaHHs OOIIE3HAYMMOCTH (POPMYJT B YACTHBIX CIIydasix.

18 TlpunokeHus: JOTUKH MPEIUKATOB K MaTeMaTHKE. 3alKCh OMPEACICHUN U TEOPEM.
IlocTpoeHre  NPOTUBONOJIOKHBIX  yTBep:kaeHuil.  [Ipsamas, oOpatHast U
MPOTUBOIMOJIOKHAS TEOPEMBI.

19 IlpunoxeHus JIOTUKW TPEeIUKaToB K MareMaThke. HeoOXoauMmele M JOCTaTOYHBIC

ycnoBusl. JlokazareabCcTBO METOJIOM OT MPOTHUBHOTO.

OO WNBE

O 00

KoHTpoJibHbIE BONPOCHI K IK3aMEHY
«MaTeMaTHYeCKHil aHAJIU3 U MaTeMaTH4YecKasi JJOrHKa»
(YOM2, YOM3)

2 Cemectp

1 Tlonstue mopsiaka nuddepeHmaibsHoro ypaBHeHus. 3agada Komm. O0miee u yacTHoe
peleHHs.

2 JudbdepeHnmanbaple ypaBHEHUS C Pa3AC/ISIONTUMUCS TIEPEMEHHBIMU. AJITOPUTM
pelieHus.

3 Jluneitnble quddepeHmranbHbe ypaBHeHUS lmopsaka. MeToabl pereHui.

4 Opnoponnbie nuddepeHImaibHble ypaBHEHUS | TopsiKa, METO] pEeIICHHUS.

SMuddepennmansHbie ypaBHEHUs 2-T0 MOPSIKA, OMYCKAIONINE MOHWKEHUE TTOPSIKA.

6JIuHeliHbIe OHOPOAHBIE TU(PepeHIMaTbHbIe YpaBHEHH N-TO MOPSIKA.

7 ®ynnameHTanbHast cucteMa perieHuid. CTpyKTypa o0IIero pereHus.

8JIuneitabie oqHOpOAHBIC MU(depeHITnaTbHbIC YPaBHEHUs 2-TO TIOPSAJIKA C TTOCTOSTHHBIMH

Ko unreHTamu, odiee pereHue.

9 Jlunelinple HEOAHOPOAHBIE AU(QepeHIMaIbHbIe ypaBHEHU N-To nopsaka. CTpykTypa

00111ero penieHusl.

10 Jluneiinple HeomHOpoaHble auddepeHnnanbHble ypaBHEHUS 2-TO TMOpsAKa ¢

MOCTOSTHHBIMH KO3((UIIUEHTaMH, METO]] BapHAIUH.

11TlonsiTHEe YUCIIOBOTO psia, CyMMa psijia, CBOMCTBa cxoasmuxcs psaoB. HeoOxomuMmerii

IMPU3HAK CXOAUMOCTH.

123HaKonon0XUTeNbHbIE PSAbI, TPU3HAKU CXOJUMOCTH.
133nakovepenyroniuecs psaabl, IpU3HaK cxoaumocTu JleiOoHua.
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14dyHKIIMOHATBHBIC PSAJBI, 00JIACTh CXOAMMOCTH, PAaBHOMEPHAS CXOJUMOCTh, CBOMCTRBA.

15Crenennsle paael. Teopema Komu-Annamapa, nHTEpBal U paguyc CXOAUMOCTH.

16CBolicTBa CTETICHHBIX PSIIOB

17Pa3noxenue ¢GpyHKIMU B cTerieHHOH psf. Psaasl Teitnopa u MakiopeHa.

18CremnenHol psaa B KOMIUICKCHON 00JIaCTH, KPYT M PaInyC CXOIUMOCTH

19Pa3noxxeHue B s/l TOJIBKO 0 CHHYCaM M TOJIBKO TI0 KOCHHYCaM.

20 Ilpeamet maTemaTu4ecKoi Jjoruku. Kpatkas uCTopus ee BOSHUKHOBEHUS U PA3BUTHSL.

21 TlonsTue BricKka3biBaHus. JIorndeckue onepanny HaJl BHICKAa3bIBAHUSAMU.

22 Tlonsitue hopmymsl anreOpsl JIoruku. PaBHOCHITbHBIE (DOPMYITBI anTeOphl JIOTHKH.

23 Aunrebpa Bysms.

24 OyHKUMUM anTeOphl JIOTHKH.

25 IlpencraBneHure NpOU3BOIBHON (PYHKIIMU alnredphl JIOTUKU B BUAE (HOPMYIIbI anreOpsl
JIOTUKH.

26 IH® u CAHO.

27 KH® u CKHO®.

28 IIpobiema pa3peuImMOCTH.

29 Tlpunoxenus anreOpsl JOTUKH.

30 IMonsTue npeaukara.

31 Omnepanuu Haja IpeIuKaTaMu: JOTMUYECKUE U KBAHTOPHBIE.

32 Tlonstue GopMyIbl JOTUKU MPEAUKATOB. 3HAYCHHUE (POPMYIIBI IOTUKU TPEAUKATOB.

33 PaBHOCHIIBHBIE (HOPMYITBI IOTUKHU TIPEIUKATOB.

34 TlpenBapenHas HOpMaibHas hopma.

35 OO011e3HaYUMOCTh ¥ BBITIOTHUMOCTE (hopmyi. [Ipobiema pa3pemmmMocTy.

36 AJropuTMBbI pacro3HaBaHUs OOIIE3HAUNMOCTH (POPMYJI B YACTHBIX CIIydasix.

37 TlpunoxxeHus JIOTMKU MPEAMKATOB K MaTeMaTHKE. 3aluCh OMPENENICHUH U TEOPEM.
IlocTpoeHre  NPOTUBONOJIOKHBIX  yTBepxkaeHuil.  I[Ipsamas, oOpatHast U
MPOTUBOIMOJIOKHAS TEOPEMBI.

38 IlpunoxxeHus: JIOTUKH MPEeIUKaTOB K MaTemartuke. HeoOxomuMmble W JTOCTATOYHBIC
ycnoBusl. JlokazareabCcTBO METOJIOM OT MPOTHUBHOTO.

A4 MeTtoauyeckne peKOMEHJAAIMH MO OPraHU3ANMH U3Yy4YeHHsl Y4eOHOro MOIyJis
YIM4 «Teopusi BepOATHOCTEl U MaTeMaTH4YeCKasl CTATHCTHKA»

Metoauyeckue peKOMEHIAalMu 1o  opraHuzauun YOM4  mpenycMmarpuBaeT
CIICTYIOIIME BUJIbI YUCOHBIX 3aHATHI: TEOPETUUECKUE (JIEKIMOHHBIC), TPAKTUUCCKHE 3aHSTHUS.

CopaeprxaHre OCHOBHBIX Pa3/elioB, a TaK K€ METO/bI U CPEICTBA IPOBEICHUS 3aHATHI
npezcrasienbl Hibke (JI -1 akamemuueckuii vac, [13-1 akanemuueckuii 4ac). Teoperudeckue
pazzenbl, MPakTUYECKUEe 3aHATHUS U JOMAIlHUE 3aJaHusl COOTBETCTBYIOT y4eOHOMY MOCOOHIO
[13, 14, 15].Ilocme KaxIoro MPaKTUYECKOTO 3aHATHS Ha JIOM 3aJal0TCsi T€ IPHUMEPHI,
KOTOpBIEC HE YCIIENTU PEIIUTh B ayAUTOPUH. TeMbl caMOCTOSATENbHON pabOThl MPEICTaBICHbI B
KOHIIE Kaxaoro pasnena. OTuéT o MpoJeTaHHON CaMOCTOSTENBHONW pabdoTe W JAOMAITHHE
paboThI MPEIOCTABIISIOTCS B BU/I€ KOHCIIEKTA.

YIM4: Teopusi BepoOSITHOCTEH U MaTeMaTHYECKasi CTATUCTHKA

Tema 4.1 Knaccudeckast TeOpusi BEpOSITHOCTEH

(JT 1) CoObiTms u BepoOATHOCTH. AnreOpa COOBITHIA. AKCHOMAaTHKAa TEOPHUH
BEPOSTHOCTEM.

(ITI3  1-2) Kiaccuueckas Teopus BeposTHOCTEH. KOMOMHATOPHBIA  MMOAXO.
I'eoMeTpuueckre BEpOSATHOCTH
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(JT 2-3) Teopembl CIIOKEHUST U YMHOXCHHS BeposTHOCTe#. HezaBucuMBIC COOBITHS.
VYcnoBHas BEPOSTHOCTD.

(T13 3-4) TeopeMbl CI0KEHHS U YMHOXKEHHUS BEPOSTHOCTEH.

(T13 2) KoMOMHATOPHBI# TOIX0] B TCOPHH BEPOSATHOCTEH

(JT 4) ®opmyna monHoit BepostHocTH. Popmysta baiieca

(I13 5) ®opmyina monHOU BeposiTHOCTH U hopmyra Baiieca.

Temwr domawnezo zaoanus CPC:.
1. Knmaccuueckast TeOpHsi BEpOSITHOCTEH.
2. Pemenue 3amau o teme 4.1.

Tema 4.2 JIuckpeTHBIC CTydalHbIC BETMYUHBI

(JT 5-6) Pacmpemencure u (QYHKIHMS paclpefeicHUs TUCKPETHON CayJaiHOM
BEJIMYMHBI. MaTeMaTHYeCKOe OKUIaHUE, TUCIIEPCHsI, CPEAHEKBAIPATHIECCKOE OTKIOHCHUE, HX
cBoyicTBa. Moga 1 MeauaHa.

(I13 6) XapakTepuCTUKH AUCKPETHBIX CIyYallHBIX BEJINYMH.

(JT 7-8) CranmapTHBIC TUCKPETHBIC pacrpeaeicHus. PaBHOMEpHOE W OMHOMHAIBHOE
pacnpenenenusi. Pactpenenenue [TyaccoHa, reOMeTpUUECcKOe pacipe/ieicHue.

(13 7) CranmapTHBIE JUCKPETHBIC pacIpeIeIeHHU.

Temwr Oomaunezo zaoanus CPC:
1. JluckpeTHble Cily4aiiHbIE BEINYNHBI.
2. Pemenue 3amay o teme 4.2.

Tema 4.3 HenpepbIBHBIE CITy4aiiHbIC BEJIMUYNHBI

(VT 9-10) DyHKIHMS ¥ TUIOTHOCTH PacIpeIeIeHUs] HEMPEPBIBHOM CITydaiiHON BEIIMYHHBI.
MareMaTHuecKkoe OXHJaHUE, JAUCHEePCHUs, CpeAHee KBaJIpaTUYecKoe OTKJIOHEHHE, UX
cBo¥icTBa. Moga 1 MeauaHa.

(I13 8) XapakTepuCTUKN HETIPEPBIBHBIX CIyYalHBIX BEINYNH

(JT 11-12)PaBHOMEpHOE, MOKA3aTEILHOE, HOPMAJIBHOE pacipe/IeIeHuUs

(I13 9) CranmapTHbIC HENPEPBIBHBIC PACTIPEICIICHHS.

Temwr Oomaunezo zaoanus CPC:
1. HenpepbIBHBIE C1y4yaiiHble BETUYHHBI.
2. Pemenue 3amay o teme 4.3.

Tema 4.4 CoBMeCTHOE pacnpeesieHne ClIydYailHbIX BEJIMYMH.

(JT 13-14) CoBmecTHOE pachpeaeieHne JUCKPETHBIX CIyYalHBIX BEJIMYHH U €ro
XapaKTepUCTUKU. MapruHaibHble pacupeeneHus. MareMatnyeckoe 0KUJaHUE U AUCTIEPCHUS
CYMMBI CITy4ailHbIX BEIUYMH. He3aBUCUMOCTD ClTy4allHbIX BEJTUYHUH.

(IT3 10) XapakTepuUCTHKH COBMECTHOTO PACHpPEACICHUS JUCKPETHBIX CIy4alHBIX
BEJIMUHH.

(JT 15) CoBmecTHOe pacmpenelieHHe HENPEPBIBHBIX CIYYalHBIX BEIMYHH U €ro
xapakTepucTuku. COBMECTHOE HOPMAJIBHOE pacipeieiieHHe. .

(I13 11-12)XapakTeprCTUKU COBMECTHOTO PACIIPEICICHHS CITyJaiHbIX BEJTHYHH.

Temwt Oomawnezo 3aoanus CPC:

1. CoBMecTHOE pacnpeesieHue CydaliHbIX BETHYHH.
2. Pemenue 3amau o teme 4.4.

32



Tema 4.5 {enTpanbHas npeaeabHas TEOpeMa U 3aKOH OOJIBITUX YHCeT.

(JT 16-17)LenTpanbHas npeaeabHas TeOpeMa.

(I13 13-14).0O1ueHKu cyMM HE3aBUCUMBIX CITyYallHBIX BEJIUYHH.

(JT 18) 3akon Oonpmiux uwucena. OLEHKH CYMM W CPEIHHMX 3HAYCHHH HE3aBUCHMBIX
CIIy4alHBIX BEJIMYUH.

(T13 15) Ouienku cpeaHero 3HaYeHUST HE3aBUCHMBIX CIyYalHbBIX BEJIMYHH.

Temwl Oomawnezo 3aoanusi CPC:
1. OtieHKH CyMM U CpEIHETO 3HAUYCHUS HE3aBUCHMBIX CITyYailHBIX BEIMYMH.
2. Pemenue 3amay o teme 4.5.

Tema 4.6 ToueuHble CTATUCTUYECKHUE OLIEHKU.

(T 19) Toueunsle craTUCTHYCCKHE OICHKH. COCTOSATEIBLHOCTh, HECMEIICHHOCTD,
3¢ hekTUBHOCTL. TOUEUHBIE OLIEHKN MAaTEeMAaTHYECKOTO OKHUAHUS U TUCTIEPCUU HOPMAIBLHOTO
pacrpeaeeHus

(T3 16-17) ToueuHble OLEHKA MATEMAaTHYECKOTO OXHJIAHUS U JUCHCPCUH
HE3aBUCHUMBIX CITyYaliHBIX BEJTMYHH.

Temwr Oomawnezo 3aoanusi CPC:
1. ToueuHble CTATUCTUYECKHE OLIEHKU.
2. Pemenue 3amay o teme 4.6.

Tema 4.7 InTepBaibHbIC CTATUCTHYECKHUE OLICHKH.

(JT 20) HHurepBandbHBIE CTATHCTUYECKHE OLEHKH. J{OBEpHTEIbHBIA HMHTEPBa,
JIOBEPUTENIbHAs BEPOSITHOCTh, YPOBEHb 3HAYUMOCTH. MIHTEepBanbHas OlleHKa MaTEMaTUYECKOTrO
0KUJAHUS B CITy4dasX U3BECTHOM M HeW3BeCTHOM aucnepcuu. Pactpenenenue CTioneHTa.

(I3 18-19) VuTepBaibHBIC OIEHKH HEM3BECTHOTO MAaTEMaTHUECKOTO OXHIAHHSI
HOPMAJIbHOTO pacrpeaeaecHus

(T 21) HurepBaibHbIC OICHKM HEU3BECTHOW TUCIICEPCHU B CIIydasX HM3BECTHOTO W
HEU3BECTHOTO MaTeMaTUYEeCKOT0 OKHUIaHusA. XHU-KBaJpaT pacipeesieHue.

(ITI3 20-21) HuTepBaibHbIE OLEHKA HEM3BECTHOW JAHMCIEPCHH  HOPMAIBHOTO
pacrpeaesenus

Temwt Oomawnezo zaoanus CPC:
1. UaTepBaibHbIC CTATHCTUYCCKUE OLICHKH.
2. Pemenue 3amau o teme 4.7.

Tema 4.8 PerpeccroHHBII aHANN3.
(JI 22-23)YpaBHenue napHoii perpeccun. Kpurepuii R-kBaipar.
(T13 22-23)YpaBHEHHE MAPHOI perpeccum.
(JI 24) YpaBHEHHE MHOKECTBCHHOW PErPECCHH.
(T13 24) YpaBHEHHE MHOXKECTBEHHON PErPECCHH.

Temwr Oomawnezo 3aoanusi CPC:
1. PerpeccroHHBIN aHaIU3.
2. Pemenue 3amay o teme 4.8.

Tema 4.9 [IpoBepKkHu CTAaTUCTUYECKUX TUIIOTES.

(JT 26) OcHoBHBIE TOHATHS TPOBEpKH THmore3. OMMOKKA MEPBOrO M BTOPOrO POa.
Jlemma Helimana-IIupcoHna.

(JT 27) Kpurepuu npoBEpKH THITOTES.
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(T13 26) ITpoBepka rumores.
(I13 27) KonTponbsHas paboTa
Temvr oomawnezo zaoanus CPC.
1. TIpoBepku CTaTUCTUYCCKHUX THUIIOTES.
2. Pemenue 3amay o teme 4.9.

JdemoncTpauuonusblii Bapuant KP1
Tema: «Knaccudeckasi Teopusi BepOSITHOCTEH M JUCKPETHBIE CJIy4YaiiHble BeJTHYHNHBI»

3anaua Nel. [TonOpaceiBatorcst 6 MoHeT. HailTu BeposSTHOCTH COOBITHIA:
a) BhIMajau poBHO 3repba, 6) BhIMad MeHee 2 repOoB.

3anaua Ne2. BeposiTHOCTH BBIMTPBILIEH IBYX UTPOKOB paBHBI cooTBeTcTBeHHO 0,61 0,7,
BEPOATHOCTH UX OJJHOBPEMEHHOTO BHIUTphIa paBHa 0.5. Haiitn BepoATHOCTH BBIUTPBIIIICH:
a) TOJIBKO Y MEPBOT0 UTPOKA, 0) POBHO Y OJIHOTO UTPOKA, B) HU Y OJTHOTO M3 HTPOKOB

3amaua Ne3. Cpennee BpeMs 10 oTka3a ycrpoiicta pasHo 100 musam. HaifTi BepoATHOCTH
TOTO, YTO OHO OTKAXXET HAa TPETHEM MecsIie PabOTHI.

3amaua Ned. Ha ckitaj mocTynuiIy mapTHH U3EIHN OT JBYX MOCTaBIIUKOB, OT iepBoro 100
uznenwii u ot Broporo — 200u3aenuii. M3aenus nepBoro U BTOPOro copTa y HUX BCTPEUAOTCS
¢ BeposiTHOcTsIMH: y TiepBoro - 0.2u 0.8,y Broporo — 0.4u 0.6.KakoBa BeposiTHOCTB TOTO,
YTO B3ATOE HayAauyy U3Jenue U3 oO1ei napTuu — nepBoro copra?

3anaga NeS. [TycTh B yclIoBUSX NPEABIAYLIEH 3a1auu B3SITOE HayAauy U3AEIUE OKa3aloCh
nepBoro copra. KakoBel B 3TOM ciy4ae BEpOSTHOCTH TOTO, YTO OHO IOCTYIIHIIO OT IIEPBOTO U
BTOPOTO TIOCTABITUKOB?

3amaua Ne6. CriyvaitHas BenmuunHa X 3a7aHa pacrpeeicHueM
Xi 0 1 3 5 >

pi 0.2 0,3 0,3 0,2 1

Haittu M(X), M(X2), D(X), Toueunyro quarpaMmy U GyHKIIHIO PACIIPEACTICHHS.

KontpoabHas padora Ne2.

Tema: «CoBMecTHOe pacripeneieHue cJIy4yailHble BeJJMYNH U MaTeMaTHYeCKast
CTATHCTHKA»

3anaua Nel. CoBmecTHOE pacipeneneHie cirydaiHbIx BenuunH X1, X2 umeet BUa

X1 |1 2
X2
1 0.2 0,3
2 0,1 0,4

Haiitu xoBapmanuio u k03ppuumeHT Koppensnun caydaiHpix Benuaun X1, X2.

3anaua Ne2. Cnyyvaiinas BenurHa X 3a/laHa pacrpeielieHueM
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_[2(x+1), mpu -1<x<0
O B MIpPOTHBHOM ciTydae

f ()

Haittu M(X), M(X2), D(X), Mmeauany u Moy, GyHKIIHIO PacipeaciCHusI.

3amaua Ne3. [TonopaceiBaercss 1600moneT. OIEHUTH BEPOSTHOCTH TOTO, YTO YUCIIO
BBINABIINX TepO0B HaxoauTcs B mpeaenax ot 76010 840.

3amgaya Ned. JlaHa BEIOOpKa U3 HOPMAIBHOTO PACTIPEICIICHHS; TIPH 5TOM

X+ .. AX5=0; X2+ ... +%1,°=200,

O1eHHTH C JOBEPHUTEIBHON BepossTHOCTRIO P=0.9Hen3BectHoe 3Hauenne M(X)
a) U3 HOPMAJILHOT'O paclpeieieHus], CunTas U3BecTHbIM O (X)=3;

0) u3 pacupezaencaust CTbioeHTa, cuuTast O (X) HEU3BECTHBIM.

3anaua No5. Jlana BBIOOpKA M3 HOPMAIBHOTO paclpeIeICHuUs; TIPU 3TOM

X+ .. AX5=0; X2+ ... +%1,°=200,

O1eHUTH C TOBEPUTEIbHOI BeposTHOCThI0 P=0.9Hen3BecTHoOe 3Hauenue 0 (X) u3 y2 —
pacrpeneneHus,

a) cunras u3BecTHbIM M(X)=2;

0) cuntast M(X) HEeH3BECTHBIM.

KonTtpoabsnbie Bonpocsl kK YOM4

1. CoObiTHss M WX TEOPETUKO-MHOXKECTBEHHAsi MHTeprperanus. Onepanuu Haf

COOBITUAMM.

2. IlpoctpaHcTBO »3JeMEHTapHBIX cOObITHH. ['mMmore3a o0 PpPaBHOBEPOATHOCTH

3JIEMEHTAPHBIX COOBITUH M YCIOBHUS ee NMpUMeHHMocTH. [logcuer BeposTHOCTEH

COOBITHI B 3TOM clTyyae.

3. @opmynbl CyYMMHpPOBAaHUS BEPOSTHOCTEH JJisi HECOBMECTHBIX M COBMECTHBIX

COOBITUH.

4. VYcnoBHas BeposTHOCTb. PopMmyna yMHOXKeHUs BeposTHocTed. HesaBucumocTthb

COOBITUH.

5. ®opmyna noiaHOH BeposiTHOCTH U popmyna baiieca.

6. [luckperHas crmydaiiHas BeJIMYMHA. MaTeMaTudecKoe OXHIaHUE U AUCIIEPCUsl, UX
cBoiicTBa. Popmyrna MoMeHTOB. TodeuHast fuarpamMMa 1 (pyHKIUS pacrpeieeHusl.

7. JluckpeTHOoe paBHOMEpPHOE pacmpeneiecHue. MaremaTudyeckoe OXHUIAaHUuEe U
JIACTIEPCUS CTAaHIAPTHOTO PABHOMEPHOT'O PACIIPEICIICHHUS.

8. bunommanpHOE pacmpeneneHue. MaTemMaTHUecKoe OXHIAHUE U JTUCTICPCHUs
OMHOMHUATBLHOTO pacmpeaeeHusI.

9. Teomerpuueckoe pacmpenencHue. MareMaTudeckoe OXKHIAHUE H JUCTICPCHUs
r€OMETPUUYECKOTO PACIIPEICTICHHUS.

10.Pacnpenenenne IlyaccoHa. NHTEHCUBHOCTh TPOCTOTO TMOTOKA COOBITHIA.
[TapameTp, MmaTeMaTdeCcKOe OKUIAHKUE U Aucniepcus pacnpenenenus [lyaccona.
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11.HenpepsiBHasi ciy4yaiiHas BeTWYMHA. MareMaTH4ecKoe OXHIAHHE W JTUCIICPCHS
HEIPEPHIBHON CIydaiiHON BeTUYHHBL. [[TOTHOCTE M hyHKIHS pacnpeaeneHusl.

12. HenpepbsiBHOE paBHOMEpHOE paclipeneicHue. MaTemaTuyeckoe OXHAaHue |
JUCTIepCUs PaBHOMEPHOT'O pacipeieeHHs .

13.1lokazarenbHoe pacnpeneneHue. @OyHKIMS M IUJIOTHOCTh IMOKa3aTebHOTO
pacnpeneneHus.

14 HopmansHoe  pacnpeneneHue. DyHKIUMS W IUIOTHOCTh  HOPMAaJIbHOTO
pactipenenenusi. DyHkiusa Jlammaca u ee CBA3b ¢ (QYHKIMEH HOPMAaIbHOTO
pacnpeneneHus

15.CoBMecTHOE pacrpeiesieHle CiaydailHbIX BenuuuH. OnpenereHne MapruHaabHBIX
pacnpeneneHuii Mo UX COBMECTHOMY pacIpeieICHUIO.

16. MaTtemaTnueckoe OXHJAHUE W JAUCIEPCUS CYMMBI JUCKPETHBIX CIy4YailHBIX
BEJIMUKH.

17. Koppensius v He3aBUCUMOCTh CIIYJaiiHbIX BEJTUYHUH.

18. KoBapuarnus u k03hOUIMEHT KOPPEISIIIUN W CITyYallHBIX BEJIMUYMH U UX CBOWCTBA.
dopmysia MOMEHTOB.

19. Omnpenenenrie COBMECTHOTO paclpeiesieHus] He3aBUCUMBIX CIyYalHbIX BETUYHH 110
UX MaprUHaJbHBIM paclpeeIcHUsIM.

20. CoBMecTHOE HOpMAJIBHOE pacmpe/ieieHuE.

21.1lenTpanbHas mnpeaenbHas TeopeMa M OLEHKM CyMM HE3aBHCHMBIX CIy4alHBIX
BEJIMUHH.

22.3ak0H OONBINMX YUCENT M OLEHKH CPEIHEr0 3HAYCHHS HE3aBUCUMBIX CIy4YalHBIX
BEJIMYUH..

23.Toueunsie OIIEHKH MapaMeTpoB pacnpeneneHui. CocToSATEeNbHOCT,
HECMEIIEHHOCTh, 3P (HEKTUBHOCTD.

24 . VutepBanbHasi OLIEHKa HEU3BECTHOTO MAaTEMaTHYECKOr0 OXKUIAHHS HOPMAaJIbHOIO
pacnpenenenus (Ciaydail H3BECTHON AUCIICPCHH).

25.HTepBanbHas OIleHKa HEM3BECTHOTO MaTeMaTUYECKOTO OXKHJaHWS HOPMAaJIbHOTO
pacnpenenenus (ciaydait HEM3BECTHOM aucnepcun — pacipeaenenne CThIoIeHTa).

26.HTepBanbHas OIICHKA HEU3BECTHON UCIIEPCHH HOPMAIBHOTO PACIpEEICHUS U3
XHU-KBaJ[paT pacripeaeacHus (Ciydail i3BECTHOTO MAaTEMAaTHIECKOTO OXKHIAHHS).

27.VHTepBanbHas OIICHKA HEU3BECTHON UCIIEPCHH HOPMAIBHOTO PACIPEEICHUS U3
XHM-KBaJ[paT pacrpeaeiacHus (Cydail HSeM3BECTHOIO MAaTEeMaTHUECKOTO OKUIAHUSA).

28. YpaBHeHHE MTapHOM perpeccuH.

29.Kputepuii R-kBagpar

30. YpaBHEHHE MHOKECTBEHHOM perpeccu.

31.TIpoBepka craTucTU4YeCKUX runore3. OmmoOKu MepBoro u BTOPOTO poja.

32.Jlemma Heiimana-IIupcona.

33. Kputepun npoBepku rumnoTtes.
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I[eMOHCTpaIII/IOHHBIﬁ BApHAHT 3K3aMECHAIIHOHHBIX OHJ1eTOB

HoBropoackuii rocyaapcTBeHHbI YHUBepcuTeT MMeHH Spociasa Myaporo
Kadenpa anredpsr u reomeTpun

JK3aMeHANOHHBIN Omiaer Ne 11

JucuumnimHa «MaTeMmaTuKa»
s nanpasnenus 09.03.01 MadopmaTuka 1 BbIYHCIUTEIbHAS TEXHUKA

Ces3b Mexny 6aszucamu. [IpeoOpa3oBanue KOOpAMHAT BEKTOPA.
Omnpenenenue npou3BoIHONW | quddepeHnrana GyHKIHH.
Haiitu opToOHOpMHUPOBaHHBIN 0a3KC TUHEHHON 000JI0UKH

a = (122-1)
BEKTOPOB L(a) =la, = (11-53) .
as = (328-7)

wWnN P

4 Tlyete z= In(x3 + 2y3 - 7xy). Haiitu dz.

[IpunsaTo Ha 3acenanuu Kadeapsl
[TpoTokon Ne
3aeayromuii kadenpoit AI' CykaueBa T.I'.

HoBropoackuii rocyaapcTBeHHbI YHUBepcuTeT MMeHH Spociasa Myaporo
Kadenpa anredpsr u reomeTpun

JK3aMeHAlNOHHBIN Omiaer Ne 13

Jucnunnmaa «MaremMaTuka»
s nanpasnenus 09.03.01 MudopmaTuka 1 BbIYHCIUTEIbHAS TEXHUKA

1 Onpenenenne u cBolicTBa MHTETpaia Pumana.

2 ®OyHKIMH anreOpbl JIOTUKU.

3 BBIYUCIUTh I xdy— ydx, rae | —ayra mapaGonst y = X3 ot O(0,0) 110 A(2,8).
I
4 Ha MHOXECTBE M= {—10,—9,—8,...,8,910} 3aaHbI MPEIUKATHI
A(X): x:4;B(x): x:8;C(X): x >0. Haiitu o006aacThb WCTHHHOCTH  TIpeJuKara
E(x) & E(X) - A(X). NU300pa3uts ee Ha quarpamme Ditnepa-BenHa.

[TpunsTo Ha 3acenanuu Kadeapbl
IIporoxoi Ne
3aeayrommii kadenpoit AI' CykaueBa T.I'.
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[Tpunoxenune b1

TexHoJsiornyeckasi Kapra

yueoHoro moay.as «MartemaTuka» (YIML1 —anredpa u reomerpusi, YIOM2 —maTeMaTHYeCKUii aHAJIN3)

cemectpl 3ET 6,BuxarrecTanuu 3K3aMeH, akajl. 4yacoB 126

0annoB peiitunra 300

®opma 00yueHHsI OUHAS

No TpynoemMkocTb, aK. 4yac ®dopma Makcum
Hezeln AyauTOpHBIE 3aHATHUS TEKYILETO KOJI-BO
U CEM. KOHTPOJIS 0amioB
Ne u HameHoOBaHuMe pasnena yueoHoro moay.si, KJI/KP CPC ycrieB. (B pEUTHHT
JIEK | I3 | JIP | ACPC COOTB. C a
MacopTOM
d0C)
YIOML1: Auredpa u reomeTpusi 1cem. 18 27 - 9 45
1.1 KommuiekcHble yncna. 1 1 2 1 3 JIP 1
1.2 CucteMbl TMHEHHBIX YpaBHEHUI. P, 2
yp 23 | 3 | 3 1 3 g o
1.3 AnreGpa matpwuil. 3 1 1 1 3 JP 1
1.4Onpenenurent. P, 2
4-5 4 6 1 S CP 2 20
K11 20
1.5BekTopHas anredpa. 6 2 1 1 3 1P 2
1.6IIpsameie Ha mockocTH. I11OCKOCTH U IpsSIMbIE B IPOCTPAHCTBE. 7 3 4 1 5 1P 2
1.7 Kpusbie 2-ro nopsiaka. [lopepxHocTH 2-T0 mopsiaka. 3 > 1 5 J1P, 1
CP3 15
1.8JIuneitnple mpocTpancTBa. [loanmpocTpancTBa, nepeceueHre u cymma 9 1 > 1 9 TP >
MOJIITPOCTPAHCTB.
1.9 EBknunoBsl mpocTpancTBa. OpTOTOHAIBHBIN B OPTOHOPMHUPOBAHHBIN 9 1 2 1 9 J1P, 2
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0a3uCHI. CP 4 20
Pybexnas arrectanus (Kortposbusiit onpoc KJI 2) 9 KJI 2 20
Bceero no YOM1: 18 27 45 125
YIM2: MatemaTu4yeckuii anaau3 2 ceM. 45
18 27
2.1 TlonsTust GyHKIMHA OAHOW U N TTEPEMEHHBIX 10 2 3 5 | AP, 2
CP 2
2.2 ®©. HenpepbIBHOCTH CYMMBI, IPOU3BEACHHS, YACTHOTO (DYHKIIUN 11 2 6 8 | AP, 3
CP 2
2.2 lpenen koMmo3uyu GyHKIMNA, HEIPEPHIBHOCTh KOMITO3UIIUH (DYHKITHI 12 2 1 3 | AP, 2
CP 2
2.4 Tlonstue mnpousBoAHOM,  muddepeniman ¢yHkuuu omHod u n| 13 2 2 4 | P, 2
HepeMeHHBIX CP 2
2.5 ®opmyna Teitopa ns QyHKIUI OAHOM U N TEPEeMEHHBIX 14 2 2 4 | 1P, 2
CP 2
2.€ IlepBooOpasHas M HEONPEAEICHHBIM HHTETpal, UX CBOMCTBA. 15 2 1 3 | AP, 2
CP
2.7 Onpenenennbiit uterpain. ®opmyna Herotona-Jleitonuma 16 2 2 4 | 1P, 1
CP 3
2.€ AIropUTM MHTErpUPOBAHUS PALIMOHANBHON (QYHKIINH 17 1 2 3 | AP, 1
CP 3
2.CTloHsiTHE TBOWHOTO U TPOMHOTO MHTETPAJIOB, X BBIUUCIICHHUE. 17 2 3 5 | AP, 1
CP 3
2.1(C Boruucienue KkpuBonuHeitHoro uaterpana |l pona 18 1 5 6 | 1P, 2
CP 3
KP1 35
PyGexnas arrecranus ( Konrposnbasiii onpoc KJI2) 50
Bcero no YOM2: 125
O5K3AMEH 50
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Hroro:

| | 36 | 54 - |

18 |

90 |

300

Kpurepun oneHkn kayecTBa 0CBOCHHUS CTyJAeHTaMHU MOAYJIs B 1 cemecTpe

TpynoemkocTh nuctumuasl - 6 3E = 506.x6 = 3000.

- (omenka «ymoBa.») - 150 - 209.
oleHKa «xop.») - 210 - 269.
- (omenka «ota.») - 270 - 300.
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[Tpunoxenue b2

TexHoJsiornyeckasi Kapra

yueoHoro MmoayJast «MartemaTuka» (YIM2 —maTemaTnueckuii ananu3, YIM3 —maremaTH4ecKasi JJOTHKA)

cemectp 2 3ET 6,Bux arrecTanuu 3K3aMeH, akaj. 4yacoB 126

0annoB peiitunra 300

®opma 00yueHHsI OUHAS

No TpynoemMkocTb, aK. 4yac ®dopma Makcum
Heeln AyauTOpHBIE 3aHATHUS TEKYIETO KOJI-BO
U CEM. KOHTPOJIS 0amioB
Ne u HanmeHoOBaHuMe pasnena yueoHoro moaysi, KJI/KP CPC ycrieB. (B pEUTHHT
JIEK | I3 | JIP | ACPC COOTB. C a
MacopTOM
d0C)
YIM2: MaTtemaTu4uecKuii aHaIu3 2 ceM. 18 27 - 9 45
1.1 Tlonarue mnopsaka auddepeHMaIbLHOro ypaBHeHHs. 3agada Ko, 1 1 > 1 3 TP 1
OO01iee 1 YaCTHOE ~ PEIICHHS
1.2 Jluneiinbie nuddepeHnuanpabie ypaBHeHUs Imopsaka. MeToas! pereHuit JP, 2
2-3 3 3 1 3
CP1 15
1.3 quddepeHunanbable ypaBHEHUS 2-T0 MOPSAIKA, JOIIYCKAIOIINE
Huddepeny yp psifiKa, JOIYCKAOLL 3 1 1 1 3 JIP 1
MOHIDKEHUE TIOPSIKa
1.4 JIuneiinble HeOJHOPOAHBIE MU DepeHIInaTbHbIE YPaBHEHUST N-TO TOPSIIKA. AP, 2
CTpyKTypa 00IIero pemeHus 4-5 4 6 1 5 CP 2 20
K11 20
1.5 JIuneitapie HeogHOPOIHBIE AU depeHITnaTbHbIC YPaBHEHUS 2-T0 TTOPSIKa C
6 2 1 1 3 1P 2
MOCTOSTHHBIMH KO3 (UIIMEHTaMH, METO]] BapHaIluu
1.6 [lonsiTHe 4YMCIOBOrO psifa, CyMMa psifa, CBOMCTBA CXOMSIIUXCS PSAJIOB.
. 7 3 4 1 5 1P 2
Heob6xonuMblIil Mpu3HaK CXOIUMOCTH
1.7 3Hakouepeayromuecs psbl, Mpu3Hak cxonauMocTu JIeroHwma. 8 2 1 5 J1P, 1
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CP3 15
1.8 ibyHKI.[PIOHﬂJ‘II;HBIG pAIbI, 00J1aCTh CXOAMMOCTH, PABHOMEPHAS CXOIUMOCTD, 9 1 5 9 TP 5
CBOWCTBA
1.9 CrenenHoii psJ B KOMIUIEKCHOM 00J1acTH, KPYT ¥ paANYC CXOAUMOCTH . P, 2

9 1 2 9

CP 4 20
PyGexxnast arrecranus (KontponsHslii onpoc KJI 2) 9 KJI 2 20
Bcero mo YOM1: 18 27 45 125
YIM3: MaremaTuueckas J0ruka 2 ceM. 45

18 27
2.1 TlousTue BricKa3biBaHmsl. Jlorndeckue onepanyy Hajl BRICKa3bIBAHUSIMU 10 2 3 5 | AP, 2
CP 2
2.2 ®opmynsl anreOpsl Joruku. PaBHocuimbHBIE (opMysbl anreOpsl joruku. | 11 2 6 8 | AP, 3
PaBHOCHIIBHBIE TTpeOOpa3zoBaHust GOpMYIT CP 2
2.2 Anrebpa byns. @ynkiun anreOpsl toruku. [lpeacrasienne npousBoasHon | 12 2 1 3 | AP, 2
GyHKIMH anreOphl JIOTHKU B BUIE (POPMYIIBI alireOphl TOTUKH CP 2
2.4 3akoH JBOMCTBEHHOCTH. JIM3BIOHKTHBHAs HopMaibHas ¢Gopma U 13 2 2 4 | 1P, 2
COBEpIIICHHAs AU3bIOHKTHBHAs HOpManbHas popma (JHD u CAHD). CP 2
2.5 KoHbIOHKTHMBHAs HOpMasibHas (popMa M COBEpIICHHAs KOHBIOHKTHUBHAS 14 2 2 4 | 1P, 2
HopmanbHas Gopma (KH® u CKHO). CP 2
2.€ [Ipobnema pazpemmmMoctu. HekoTopsle mpuitoskeHust aareOpsl JTOTUKH. 15 2 1 3 | AP, 2
CP

2.7 Tlonstne mnpenukata. Jlormueckue omepanuu HaJI peIUKaTAMU. 16 2 2 4 | 1P, 1
KBanTopueie omneparuu. [lonstre (GopmMynbl JOTHKK TpeIuKaToB. 3HAYCHHE CP 3
(GbOopMyITbI TOTUKH TTPEIUKATOB.
2.€ PaBHOCUIIbHBIE (JOPMYJIBI JIOTUKH MpeauKkaToB. [IpeaBapenHas HopMaabHas 17 1 2 3 | AP, 1
dopma ([THD). CP 3
2.S OO11e3HauNMOCTh M BBIMOJIHUMOCTE (OpPMYIl. AJITOPUTMBI pacnio3HaBaHus | 17 2 3 5 | AP, 1
001e3HauMMOCT! (POPMYJT B HACTHBIX CITydasX. CP 3
2.1C TlpumeHeHue s3bIKA JIOTHMKU TMPEAUKATOB JJISl 3alFCH MaTeMAaTHYECKUX 18 1 5 6 | 1P, 2
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MPEI0KEHUH, ONPEACIICHUH, TOCTPOCHUS OTPULIAHUS TTPEAJIOKEHHUI CP 3
KP2 35
PyGexnas arrecranus ( Konrposnbasiii onpoc KJI2) 50
Bcero mo YOM2: 125
OK3AMEH 50
Hroro: 36 54 18 90 300

Kpurepun onieHKkn KayecTBa 0CBOEHUSI CTYAeHTAMH MOAYJISl BO 2 cemecTpe

TPYIOEMKOCTb JTUCIIUTUTAHBI

- (omenka «ymomi.») - 150 - 209.

oI(EHKa <«XO0p.») -
- (oLIeHKa «OTIL») -
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[Tpunoxenue b3

TexHoJsiornyeckasi Kapra

yuyeoHoro moayas «MartemaTuka» (YIM4 —Teopusi BepOSITHOCTEH U MATEMAaTHYeCKasi CTATHCTHKA)

cemectp 3 3ET 3,Bua arrecrauum guddepeHunpoBaHHbIii 3a4eT, akaj. yacop 108

0asioB peiituara 150
®opma 00yueHHs OYHAaSs

Ne TpynoemMkocTs, aKk. yac dopma Maxkcum
Henen AyIUTOpHBIE 3aHATHUS TEKYILETO KOJI-BO
U CEM. KOHTPOJIS 0amioB
Ne u HameHOBaHMe pasnena yueoHoro moaysi, KJI/KP CPC ycries. (B pEUTHHT
JIEK | I3 | JIP | ACPC COOTB. C a
MacrnopToM
d0C)
YIM4: Teopusi BepoSITHOCTEH M MaTeMaTH4YeCKasi CTATHCTHKA 3 ceMm. 27 27 - 9 54
4.1 Knaccuueckasi TeOpHs BEpOSTHOCTEN 1-3 4 5 - 1 6 | pa3HOYpOBHEB 15
BIC 33J1a4H
4.2 JIucKpeTHBIC CITyYaiiHbIe BETUIHHBI 4-5 4 2 - 1 6 pazHoypoBHeB | 10
BIC
4.3 HenpepbIBHBIE ClTyyailHbIE BETMUNHBI 6-7 4 2 - 1 6 pasHoyposues | 10
13
4.4 CoBMeCTHOE pacnpeesieHue ClydalHbIX BEJIMYUH 8-9 3 1 - 1 6 pazHoypoBHeB | 10
13(S
PyOexHbIil KOHTPOJIb 9 2 KP1 30
4.511enTpanpHas mpeaeabHas TeopeMa M 3aKOH OOJIBIIINUX YHCEeIT 10-11 | 3 3 - 1 6 pasHoypoBHeB | 10
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131
4.6 TouyeyHble CTATUCTHYECKHUE OLICHKU 12 1 2 - 1 pa3HOYpPOBHEB | 5
131
4.7 aTepBajbHble CTATUCTUYECKUE OLICHKU 13-14 | 2 4 - 1 paznoyposae | 10
13
4.8 PerpeccCHOHHBIN aHATH3 15-16 | 3 3 - 1 pPa3HOYPOBHEB | S
13
4.9TIpoBepka CTaTUCTUYECKUX TUIIOTES. 17-18 | 3 2 - - Pa3HOYPOBHEB
13
PyOexHbIil KOHTPOJIb 18 1 KP2 20
JIMODEPEHLIMPOBAHHbBIN 3AUET 25
Bcero mo YOM4: 150

Kpurepun onieHkn KayecTBa 0CBOEHUSI CTYIeHTAMH MOYJisl B 3 ceMecTpe

TPYIOEMKOCTb JTUCIIUTUTAHBI

33E = 50.x3 = 1500.

- (omenka «ymoBiL») - 75 - 104.

oI(eHKa <«XOop.») -
- (oLIeHKa «OTIL») -
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[Tpunoxenue b4

TexHoJI0OrHYecKast KapTa
yueOHoro moayJsi «MareMaTuka»

cemectp 1, 2, 33ET 15, Bua arrecranuu dk3amen(1, 2cemectp), audd. 3auer(3 cemectp), akaa. yaco 540

dopma 0byuyeHns 3ao04Has

®dopma TeKyIero KOHTpOIIs ycnes. (B COOTB.

Ne u HammeHoBaHue pasaena yueoHoro moay.asi, KIT/KP ¢ nacioprom ®OC)

Ilepewiii cemecmp

YOM1: Anrebpa u reoMeTpust KP 1

[VOM2: MareMaTuyeCcKui aHajInu3

Ceccusa HK3aMEH

Bmopoii cemecmp

[VOM2: MareMaTuyeCcKui aHajinu3 KP 2

[YVOM3: Maremarnyeckas JI0ruKa

Ceccusa 9K3aMEH
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Tpemuit cemecmp

YOM4: Teopus BepoSITHOCTEW U MaTeMaTUYECKasi CTAaTUCTUKA

KP 3

Ceccus

nudepeHIMPOBaHHBIN 3a4eT
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IIpuiaoxenune B

Kapra y4yeOHO-MeTOANYeCKOr0 00ecnedeHust
Moayas MaremaTuka

Hamnpagsnenue (cnenmanpaocts) 09.03.01 HMubopmMaTrKa U BRIYUCIUTEIbHAS TEXHUKA

®dopma 00yueHHUs OYHAS
Kypc 1, 2; cemectp 1,2, 3

YacoB: Bcero __ 234 Jekiuin 99 ,apakT. 3aH. __ 135 ,J1ab. pad.

, CPC wu Buapl uHAMBUAYyaJbHOH paborel (KypcoBas pabora, KII)
234

Ok3amen (1, 2cemectp); muddepeHpoBanHbIil 3a4et (3 cemectp).

®dopma 00yueHHUs 3a049HAs

Kypc 1,2 cemectp 1,2,3

Yacos: Bcero __ 52 pekmuin 20 [IpakT. 3aH. __ 32 f1a6. pao. ,
CPC u BUJIBI WHIUBUIYaIbHOM paboThI (kypcoBast pabora, KII)
488

Ok3amen (1, 2cemectp); auddepeHpoBaHHbIi 3a4eT (3 cemectp).

ObGecnieunBaromas kadenpa - kadenpa anreOpbl UM reoMeTpuu, kadenpa TpHUKIATHON
MaTeMaTHKU U HHHOPMATHKH

Tabmuma 1- Obecnieuenne MOy YICOHBIMU U3AAHUSMU

bubnuorpaduyueckoe onucanue* U3aaHUSI Kon. 5k3. B
onomI.
(aBTOp, HAMMECHOBAHKE, BHJ, MECTO M TOJ W3AaHHUs, KOJ. CTP.) Hosl'Y

Hannuue B
9BC

Y4eOHUKH U yueOHbIE TOCOOUS

1. JIuxtapaukos JI.M. CykaueBa T.I'. MaremaTuueckas JIoruka:
Kypc nexuuii. 3a1a4HuK — NIPaKTUKYM U pEIICHUS . YUeOH. 98
nocodue st By30B. — 3¢ usfl., ucnp. —CII6.: Jlans, 2008 .-276c.

2. KagomiieB C.b. AHanuTH4eckast reOMeTpHs U TUHEHHAs anreopa.

—M.: DUSMATIINT, 2003. — 160 147

3. llInmaues B.C. Briciiasg Matemaruka: YueOHOE mocooue s
CTYJIEHTOB BY30B. — Su3., ctep. — M.: Bricmas mkona, 2000-2009 230
—479c.




4. Bentuens E.C. Teopust BeposiTHOCTEH: Y4el.171s By30B. - M. :
Bicuras mkora, 2001-2002. - 575. 1
5. I'mypman B.E. Teopust BeposiTHOCTEN 1 MaTeMaTH4ecKast
cTatucTUKa : Yueb.mocobue st cTya.By30B. - M. : FOpaiit, 2009, 62
2012. - 478.
Y4eOHo-MeTOAUYECKUE U3TaHUS
1. Pabouas mporpamma yueOHOTO MOAYJIs «MaTtemaTuka» s
Harnpasienus 09.03.01 MudopmaTrka v BEIYUCIUTEIbHAS
texuuka / Cocr. J[.B. KoBanenko, A.B. Komxoropos, B.I'.
Huxomnaes, T.I'. CykaueBa. — Benuxuit Hosropoa: Hosl'Y, 2016.
—48c.
Tabmuma 2 —MuadpopmanmonHoe odecrieueHue MOy
HazBanue nmporpaMMHOTo NpoAyKTa, HHTEpHET-pecypca Dnexrportt | Hpnesatit
porp POAYKTa, PHET-peCyp BIiA apec o
http://www.
intuit.ru/stu
dies/courses
1. Haumonanbubiit OTKpbITEIA YHUBepcuter UHTYUT /13859/125
6/info
2. Komnoropos A.B. TecToBbIii MUHUMYM 3a7a4 110 AUCIIUTUINHE http://www.
«Teopust BEpOSATHOCTEH, MaTeMaTHYECKasi CTATUCTHKA M CIIydaiiHple | Novsu.ru/de
npouecchl». [Dnexkrponnsii pecypc] / HoB['Y um. SIpocnasa pt/1240/
Mynporo. - B.Hoeropox; 2013. - 10C. Pexxum gocryma:
http://www.novsu.ru/dept/1240/
https://novs
1. CykaueBa T.I'., MatBeeBa O.I1. AnreOpa JIOTHKY [DIEKTPOHHBIN _p— Ao
. u.bibliotech | npocmorpa
pecypce]: yueOHO-MeToanueckoe nmocooue. —Benukuit Hosropon.,
. .ru/Reader/ | Tpedyercs
2013., 6&. —Pexum nocryna: www.URL: anextponHsbIi anpec: BookPrevie | norms
https://novsu.bibliotech.ru/Reader/BookPreview/d70 o
w/-1709 apoJib
Tabnuna 3 —JlononHUTENbHAS TUTEPATypa
bubnuorpaduueckoe onucanue* u3naHus Ko 7x3. B Hanmume B
ouom.
(aBTOp, HANMEHOBAHKE, BHJ, MECTO U TOJ U3AaHUs, KOJ. CTP.) Hosl'Y 9bC
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1. Epmos FO.JI., ITamrotun E.A. Maremarudeckas joruka: yueoH.
nocobue — 3¢ usn., crep. —CII6.;M: Jlans, 2004. — 336.

26

2.Cykauesa T.I'., MatBeeBa O.I1. Anre6pa noruku / YueOHO-
MeTonudeckoe mocobue. — Benmukuit Horopoa., 2013., 6&:.

10

HUMECTCA

3. y6epounnep O.H. 3agaun u ynpakHeHHsI O aHATUTHIECKOM
reomerpun. —M.: Hayka, 2005. — 33@. — [2003].

11

4. Oxynes JI.5. Beiciias anrebpa. —M.: Jlans, 2014, — 33@. —
[2009].

22

5 . 3anoposxern .. PykoBoACTBO K pelnieHno 3aaa4 1Mo
MaTeMaTHYeCKOMY aHalIu3y. Y4eOHoe mocodue, - 6-0e u3m., cTep.
— CII0.: Jlans, 2010. —0 495.

15

6. Teopust BepOSITHOCTEH M MaTeMaTH4eCKasi CTATUCTHKA B 3a/1a4ax |
VYueb.mocobue nist By30B. - - M. : lIpoda, 2005. - 31b.

12

7. bepman I'.H. COopHUK 3a71a4 110 KYpCy MaTeMaTHIECKOTO
aHanm3a: YueOHoe mocooue. — 22¢€ u3., nepepad. — CIIO.:
[Tpodeccus, 2002-2006. — 432.

135

JleticTBUTENBHO A1 y4eOHOTO To/1a /

3aB. kadempoii

MOANHUCH N.0.Pamunus

20r....
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JIMCT PETUCTPALIMY USMEHEHUM

Ne N3menenus Bce
u3me | Ne ro Hara
[ara
Me- | u3Mme- - ®DHO 0TBETCTBEHHOTO BBeJC-
Howmep BHECEHHUS
He- | HEeH- 3amMeHeHO0 CTOB B | 3a BHECEHHE U3MCHE- HUS U3-
HUSA | HOTrO Hosoe U3BATOTO | IIOKY- HUSA U3MEHe- MeHe-
JIMCTa JIcTa MEH HUA HUSA
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