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1. OFBEM JJUCIMILJIMHBI

Beero: 18 3aueTHas exqunma TpynoeMKocTH (648 akageMHUYeCcKHX 4acoB)

5 Ha Bcro Cemectp

Bun yaeOnoii paboTEI P ] > 3 2
AyIHTOpHBIE 3aHATHS
(koHTaKTHas paboTa ¢
NpenojaBaTeieM), Bcero 352 % 80 80 9%
4acoB
B TOM YHCJIE:
Jlexuuu 96 32 16 16 32
[TpakTHYECKHE 3aHSITHS 256 64 64 64 64
CamocrosiTeIbHAS
padora (Bcero 4acoB), B 296 120 64 64 48
TOM HHcjie:
[lonroTorka K sK3aMeHy 108 27 27 27 27
i 188 923 37 37 21
CaMOCTOSATENbHOH paboOTEL
Bupa npomesxyTouHoi IK3aMeH | 9K3aMeH | IK3aMeH | IK3aMeH
aTreCTI;uun:y RS
Ofmas Tpy10eMKoCTh
. 648 216 144 144 144
TPY/L0EMKOCTD M0
ceMecTpaM, 4acoB




2. MECTO JUCLUILIMHBI
B CTPYKTYPE OBPA30BATEJBHOM TPOT'PAMMBI

Hucuuninna «MateMaTHKa» OTHOCHTCS K 0GS3aTeNBHON YacTH y4eOHOTro
6ioka 1 (6azoBas gacts B1. 0. 13).

Kpamxkoe codepowcanue oucyunnunvi. DnemeBTH BEICIIel anreOpel  H
TUHEHHOH anrebpbl. DJeMEHTH aHANMTHYECKOH reoMerpud. Bpenenne B
MaTeMaTH4ecKud aHamu3. JuddepeHnuansHoe HcUHCIeHHE GyHKUHH OnHOI
nepeMenHoi. MHrerpanbHoe ucumclieHme (DYHKUEM  OHOL TepeMEHHO.
Yucnossie n QyHkuHOHANBHEIE psibl. JludidepeHIMaTbHOE HeUrCIeHMe byHKumi
HECKOJIbKHX [I€pEMEHHBIX. MHTerpanbHoe HCUMCIeHHe (GYHKIMHA HECKOMBKHX
nepemeHHbIX. Jlupdepennmansuse ypauenus. CucTeMsl A depeHIHanbHBIX
yparenui. Kom0uHatopuka. DiiemeHTsI Teopun BEPOSATHOCTEH. DJIEMEHTEI
MaTeMaTHYECKOU CTATHCTHKH.

HAucnurnnna «Marematnka» 6Gasupyercss Ha 3HaHMAX, IMOJYYEHHBIX B
PaMKax  LIKOMBHOrO Kypca MAaTeMaTHKA WM COOTBETCTBYIOMUX JUCLUILIHE
CpeaHero npogeccHoHaNbHOro 06pa3oBaHus. '

3ajadaMi OCBOEHHS NHCLMILIHHBI SBJISIOTCS U3Y4YE€HHE OCHOBHBIX (haKTOB
OCHOBHEBIX pa3/Ie/IOB MAaTeMaTHKH, OBJIa/ICHHE OCHOBHBIMH MIOHATHSIMH, TEOPEMaMK
¥ (OpMyNaMH, 3HAKOMCTBO C METOIAMM M NPHEMaMH pelIeHUs] KOHKPETHBIX
3afat, yMEHHE HCMONb30BATh MaTEMATHIECKHE METO/IBI [Nl PENICHHS PasMYHbIX
NPHKJIAaJHBIX 337124, a TaKxke (POPMHMPOBAHHE HABBIKOB PAaGOTHI CO CIEIHATBHOMN
JIUTEPATYPOH.

3HaHWS, OJTyYEeHHbIe [IPY U3YYEHHH AHCLUILTHHBI «Maremarukay, exar B
OCHOBE MaTE€MaTH4eCKOro 00pa3oBaHMS, OHH HEOOXOIMMBI Ul TMOHHMAHUS M
OCBOCHUsA NpYrMX NUCLMIUIMH, KOMIIBIOTEPHBIX HAyK M HMX NpPHIOKeHHd. B
YaCTHOCTH, 3HAHWA [AHHOIO Kypca HEOOXOOUMBI Ul M3YYEHHS MHOTHX
JIMCLIUIIIHHE NPO(HECCHOHATBHOTO LKA,



3. INTAHUPYEMBIE PE3YJIbTATHI OGYUEHMUSI

Llenbto n3ydyeHus AUCUMIUIAHBEI «MareMaTHKa» — SIBISETCS: paCIIMpEHHE M
yriy6ienue MaTeMaTH4ecKoro OOpa3soBaHHsA CTYAEHTOB, (YHJAMEHTanbHAS
MIOJIrOTOBKA 110 OCHOBHBIM pa3JieliaM M3y4aeMOM JUCIUIIIHHEL.

3ajayaMu MCUMIUTMHBI SBISIOTCSA: HM3y4eHHE OCHOBHBIX IOHATHH TEOpHH
OCHOBHBIX pa3/IelioB MATEMaTHKH; OBJa/IeHHe OCHOBHBIMH TIPHUEMAMHU pELICHHUS
MaTeMaTHYeCKUX 3a/1a4; 3HaKOMCTBO C OCHOBHBIMH METOJAMH ‘MaTEMAaTHYECKOTO
HCCIIC/IOBAHHS, MOJEIMPOBAHHS M NPUMEHEHHs HX B XHMUH, (H3HKe,
IPOrpaMMHUpPOBAHUH U JIPYTHX HayKax.

Komnerennun, popmupyeMsie B pe3ybTaTe OCBOCHHUS AUCIHILTAHBL:
- CIIOCOOHOCT NPUMEHATH 6a30Bble 3HAHUS B 06JIACTH (U3HKO-MATEMAaTHYECKHX U
(unm) ecTecTBEHHBIX HAayK B cepe cBOedl MpPo(ecCHOHANBHOH NesTENBHOCTH
(OIK-1);
- COCOOHOCTB NPOBOJIUTH HAYYHBIE HCCIIEAOBaHUS PU3UUECKHX 0OBEKTOB, CHCTEM
H IpOLECCOB, 00pabaThIBaTh M NPENCTABIATH 3KCIIEPHMEHTAIBHBIE JAHHBIE
(OIIK-2);
- CIIOCOOHOCTh KCIIOJIb30BaTh COBPEMEHHBIE HHPOPMAIMOHHBIE TEXHOJOIHH H
IporpaMMHBIe CPEJICTBA TP PEIEHUHM 3aJa4 MPO(ECCHOHANBHOM NesTelIbHOCTH,
coGmonas TpeboBanus HHMOopMaIMoHHOH GesonacHoctn (OIMK-3);
- CIIOCOOHOCTH TIPOBOJIUTh HAay4Hble HCCICAOBAaHUS B W30paHHOH 00JIACTH
OKCTICPUMEHTAJIBHBIX W (M) TEOpPeTHYECKHX (HM3HYECKHX HCCIENOBAHUA C
TIOMOIBIO COBPEMEHHO#H MPHOOPHOH 6a3hl (B TOM YHCIIE CIOKHOTO (PU3MYECKOTO
000py10BaHKs) U MH(OPMAIMOHHBIX TEXHOJOTHH C YYETOM OTEYECTBEHHOTO M
3apy6exHoro omneita (ITK-2).

B pesynbpraTe n3yueHUs JUCHUIUTMHEL 06YYAIOLTHACS HOIKEH:

3uaTth
- OCHOBHbIE TOHSTHS TEOPUH OCHOBHBIX paslelioB MaTeMaTHKH, OCHOBHEIE
CBOMCTBA, (POPMYIIBI, METOIBI ¥ CBA3H My HumH (OITK-1; OIK-2);
- METOJbl, MCIONB3yeMble ISl MCCIIe0BAHMs SABIEHHH H MPOIECCOB B paMKax
NPUJIOKEHNS M3YyYEeHHOro Teoperudyeckoro mMarepuana (OITK-1; OITK-2; OITK-3:
IIK-2).

Ymern :
- IPUMEHATH OCHOBHBIE AJITOPHTMBI PEIICHHS TUIOBBIX 32124 OCHOBHBIX PA3/IelIoB
MaTeMaTUKH K pelleHHIo mpukiIaansix 3anad (OIK-1; OIIK-2; OI1K-3; I1K-2);
- pewath 0CHOBHbIE THIIBI 331a4 (OITK-1; OITK-2);
- TI0J1b30BAThCsl KOMITBIOTEPHBIMH IIPOrpaMMaMH IIPH PELIEHHH NPUKIATHEIX 3a1a4
(OIIK-1; OIIK-2; OITK-3; IK-2).

Baagers
- COBPEMEHHBLIMU CIOCO0aMK MCCIIEOBAHMS TIPOLECCOB U SIBIICHMI MOCPeCTBOM

IPUMEHEHHS OCHOBHBIX MaTeMaTuyeckux Metonos (OITK-1; OIMK-2; OIIK-3; [1K-
2);



- HaBbIKaMH MPAKTHYECKOr0 UCIIOIb30BAHMUS MaTEMaTUYE€CKUX METOJI0B IIpu

aHaIN3e PAsIMUYHBIX 3a/1a4 PUKIATHOTO Xapaktepa (OIIK-1; OIlK-2; OIK-3;
I1K-2).



4. COAEP)XAHME JAUCIATLINHDBI

4.1. YueGHo-TeMaTHYeCKHIi MIak
O4nas dopma 06yyenus

PyGexnpiii | Wudp Konnyectso 4acos no Bunam yue6usix sanstuit
KOHTpOJTh pif::’if:a‘ HanmenoBanue pasnena, templ
e JMCUHIUTHHBI Jlexuun Ipakruyeckue 3ansTHs
HHbI
1 cemectp 32 64
Py6ex 1 P1 | DaemenTs BBICIIIEH H 10 2
THHEHHOMH anreOps1
Py6ex 2 P2 | Dnemenrs aHATUTUYECKOH 8 18
rEOMETPHU
PyGex 3 P3| Tlpenen dpynxouu,
muddepeHnuansHoe 14 24
HCYHCJICHHE (DYHKIUMK OIHO
[IepeMEHHOI
2 cemectp 16 64
PyGex 4 P4 | MuTerpanshoe Heuncnenne 8 34
(yHKIIMM o/tHOM mepeMenHoit
PyGex 5 PS5 | Yucnosble u yHKkinonansuse 8 30
PsLIbI
3 cemecTp 16 64
PyGex 6 P6 | Tuddepenmuansuoe
HCYHCIIEHHE (yHKIH 8 34
HECKOJIbKHX IIepEMEHHBIX
PyGesx 7 P7 | MuTerpaneroe neuncnenne
byHKUIHA HecKoNBKIX 8 30
[EPEMEHHBIX
4 cemectp 32 64
Py6ex 8 P8 | Tudepennmansusie 16 32
YPaBHEHHMS H HX CHCTEMBI
PyGex 9 P9 | Dnementer TEOPHU
BEPOATHOCTEN 1 16 32
MaTeMaTHYECKON CTATHCTHKH

Paszoen 1. Inemenmor vicueii u nuneiinoii anzeopuor
IlonsaTne mHOXecTBa, BuEHI MHOXECTB. DIIEMEHT MHOX
nepeceveHHe,
HAunarpammer Ditnepa-
Yucnosele
quces1, GOpMBI 3amnuc

qHcIa.

4.2. Conep:kanue JeKUHOHHDBIX 3aHATHH

1 cemecmp

ecrBa. Obbenunenue,

Pa3HOCTB, IIpsaMoe IIPOHU3BEJICHHE MHOXECTB. HOJIMHO)KBCTBO.

Benna. Koneunpie u OecKOHEeYHBIE MHOXKeCTRA. Ilonsarue
MHOXecCTBa. IlpeobpasoBanus. MuoxecTso KOMIIIEKCHBIX
H, ICHCTBUS Hajl KOMILIEKCHBIMHU YUCIIAMU. :




Matpuubl, uX BHEBI, OCHOBHbIE ONEpalyy HaJl MaTpHUAMH (ClOXeHHe,
BBI'MNTaHUC, YMHOXXEHHE HAa YHCIIO, NPOM3BEAEHHE, Haxox/JeHHe oOpaTHOH
MatpuIel). MarpHuHble ypaBHeHws. Omnpenenurenu  Broporo u TPEeThEro
IOPA/IKOB, HMX CBOMCTBA W MNpaBHUIA BBIYHCIICHUSL. Meronel pemienns cucrem
JIMHCHHBIX YPAaBHEHUH C JBYMS W TpeMs niepemMeHHbIME: MeToJ ['aycca, merton
Kpamepa, maTpuunsiit metop,

Pazoen 2. dnemenmor ananumuuecroii 2eomempuu
JlekapToBa npsiMoyronbsHas cucTema KOOpIHHAT Ha MIockocTH. OCHOBHEIE 3a/1a4K
B TIpAMOYTOJIbHOH CHCTeMe KOOpAMHAT (IiHHA OTpe3Ka, JeNIeHHE OTpe3Ka B
3a/laHHOM oTHouleHuM). IlonspHas cucrema KoopauHAT Ha MIOCKocTH. CBs3b
MEXy CHCTEMaMH KOOpAMHAT. I'eoMeTpuueckoe HCTONKOBaHMe YPaBHEHHH C
ABYMA [IEPEMEHHBIMU. BekTope1, uHelinble onepauuy Hajy BEKTOPaMH, BEKTOPHOE
TIPOCTPAHCTBO; CKaNSIpPHOE, BEKTOPHOE M CMEIIAHHOE NPOM3BENICHHS BEKTOPOB.
CriocoGbl 3ananus npsaMoi Ha [UIOCKOCTH, BH/BI YPaBHEHHH NpsAMoH. OCHOBHbIe
3a1a41 Ha MPAMYIO (B3aHMHOE PacIIoNOKeH e TIPAMEIX Ha IIIOCKOCTH, YTOI MEXIy
[IpSMBIMH, DPAaCCTOSHHE OT TOYKH 0 npAMoii). JIunuu BTOpOro nopsaKa:
OKPY’XKHOCTE, 3iumMnC, runepbona, napaboma, mx ONpefieNieHus], CBOMCTBa,
ypaBHenust. Ipsmas u mnockocts B TIPOCTPAHCTBE: CIIOCOOBI 3a1aHus, ypaBHeHu,
B3aMMHOE pacloIO)KeHHe, OCHOBHBIE 3a1a4d Ha IPSIMYIO H INIOCKOCTb.

Paszoen 3. Ilpeden Pynxyuu, ouggepenyuansnoe ucyucnenue Qyuxyuu
00HOII nepemenHoii _
[onsTne Gynkimy, rpaduk dyHKIMH, 0GnacTs ONpe/IeNIeHUs ¥ 001acTh 3HAYeHUs
(YHKIMH, OCHOBHBIE CBoifcTBA dynxumm (4&THOCTS, HEYETHOCTB, MOHOTOHHOCTS,
OKCTPEMYMEI, POMEXYTKH 3HaKomocTosHeTBa). Criocobsl 3amanms byHKLHiA.
OneMeHTapHEle (YHKUMH, MX CBOiicTpa U rpapuku (uense panMoHaNbHELE,
ApOGHO-pallHOHATIBHEIE, NOKa3aTelbHEIe, JorapupmMuyeckue,
Tpuronomerpuyeckue). Onpesnenenue npenena ynxupn. OcHoHble TEOpeMbI O
Tpeienax, — 3aMevyaTeNnbHBle — TIpeJielbl. Metozmsr  BerMcIeHMS IIpeZIeNoB.
Henpepeisrocts  dynxnpit, ONHOCTOPDOHHHME IIpeJeNbl, OCHOBHBIE TEOpeMBl O
HETIPCPBIBHBIX  (DYHKLMSX, CBOMCTBA, TOYKH PaspelBa M UX KnaccHduKarus,
CBOHCTBA ()yHKIIMI, HEPEPBIBHBIX B TOYKe H Ha otpeske. [Iponsonnas dysnkuuy,
OIPCNIC/ICHHe,  IeOMETPHYECKHH  u (usnyeckuit  cmeic. IIpousBoausre
SNICMEHTAPHBIX  QyHKUMH. [IpousBomHele Bbrcmyx nopsnkos.  I[IpumeHenue
TIPOM3BONHOH K HcclenoBanmio (yHKHi Ha MOHOTOHHOCTb, 3KCTPEMYMEI,
BBIIYKJIOCTh/BOIHY TOCTE, HAJHYHE TOYeK neperuba, HaXoOXAeHHe HAUMEHBIICrO i
HauGobIIero  3HaueHuit byHKIMA, TIOCTpOCHHE  rpadukoB  (yHKuwHiL.
Huddepennmpyemsie (yHKIMH M uX cBolicTRa, IIpumenenue muddepennuana
NPHOIMKEHHBIM  BBIYHCTEHHSM, ITpousBonusle u AU depeHIMansl  BrICIHX
HOPSAIKOB.

2 cemecmp
Pasoen 4. Hnumezpansnoe ucuucnenue yuxyuii 00noii nepemennoii
Ileproobpasnas byHkIMy. Heonpenenéunsrii HMHTCrpan, OCHOBHBIE CBOHCTEA.
Tabnuna  ocHoBHEIX HEONPENCNEHHEIX  MHTerpanoB. OCHOBHEE METOJIBI
BBIMHCIICHUSI  HEOompee éHHbIX HHTerpanoB.  Hurerpuposanue Zpo6HO-



palHOHANBHEIX GyHKIwiA, TPUIOHOMETPUYIECKHX BBIP&KEHHI,
1ppannonansHocTed. loHatue onpenenéunoro uHTerpaiia. OCHOBHEIE CBOMCTBA
OTpENENEHHOrO HHTerpaja, CBs3b MEXIy ONpENeNEHHBIM H HEONpeenéHHbIM
HHTerpanamMu. Cnoco6bl BEIYHCIEHHS OIpEAENEHHBIX MHTErpaioB, (opMya
Herorona-Jlei6uura. HecobcTrenurnie HHTETpalibl, KX CBOWCTBA, BUABI H METO/IEI
BIYMCIeHUd. [Ipunoxkenus onpegnenénnoro HMHTErpana: Ioliagb IUIOCKOLL
urypsl, ImHa 1yru KpHBOH, IIOMa b TOBEPXHOCTH Tella BPAILeHUsI H 00BEM.

Pazden 5. ucnosvie u pynxuuonanvuue pAaost

HucnoBsle psimer. Cxommmocts u Cymma psajna. Heobxommmoe ycnosue
CXOMMMOCTH.  JloCTAaTOYHble NPU3HAKK CXOXHMOCTH (mpusHaku cpaBHeHus,
npusHak JlanamGepa, mnpu3Hak Koum, wunrerpansusrit npusHak. [Ipusnax
Jletibuuma. O6muit 1ocTaTOYHEH NPHU3HAK CXOOUMOCTH 3HAKOMNEPEMEHHBIX PA/IOB.
AbGcomorHas u YCIIOBHas CXOAMMOCTH YMCIIOBBIX psinoB. CBoiicTBa aGCOMIOTHO
Cxonamuxest psaos. CTeneHHbIe pamsl U uX npunoxenus. O6macte cxoaumocTy
CTCNEHHOro psana. Pasmoxenwe ¢ymkimit B cTemennre panpl (psan Teinopa u
Maknopena).  ITpuGnuxennoe BBIMHCIICHHE  ONpENENICHHEIX  HHTErpajioB.
IpubnmxeHHOe BEMKCIEHHE 3HAYCHMI byHKIHIL.

3 cemecmp

Paszoen 6. Jupgpepenyuansnoe ucuucnenue Qynxkuuini  Heckonvrux
nepemenmnblx
Onpenenenne GyHKUMM HecKoIbKuX TICPEMEHHBIX, €€ olnactu omnpeseneHus,
rpauka, HempepsBHOCTH. YacTHbre [IPOU3BONHBIE  (DYHKUMI HECKOIBKUX
fiepeMennbix.  Juddepenunan GyHkummM Heckombimx IIEpeMeHHBIX. YacTHrble
TNPOM3BONIHBIE BTOPOTO MOpSKA. OKCTpPeMyM (yHKLUH HeCKOIbKIX IIEPEMEHHEIX,
HEOOXO/IMMbIE M JI0CTATOYHEIE YCIIOBHA CYIIECTBOBAHMS SKCTpEMyMa, YCIIOBHEIE
OKCTPEMYMBI, HaWMEHbIIEE M HaubOJbIIee 3Ha4YeHUs (QYHKOMH B 3a1aHHON
obmactu. Meroy HaumeHbIIHX KBanpatos. Ilpumenenue ¢yuxiuu HECKONBKHX
TIEPEMEHHBIX K NPUOIHKCHHEIM BEIYHCIIEHHSM, KacarenpHas TUIOCKOCTB, HOPMAJTh
K oBepxHoctH. [Ipoussomauas Ho HalpaBIeHUIO, IPajIHeHT.
Pasoen 7. Humezpansnoe ucuucnenue ynkyuii neckonbux nepemennbix

JIBotiHol1 HHTETpan: ompezenenue, CBOMCTBa, BBIYMCIIEHUE; 3aMeHa
TICPEMEHHBIX;  npuMeHeHHs.  TpoiiHoii HHTErpan: onpenenenue, CBOMCTBa,
BBIMHC/ICHHE; 3aMeHAa IepeMEeHHEIX; npuMmeHenus.. Kpusonuuelnsii HHTerpaj
(mepBoro u BrOporo pona): onpenenenme, CBOWCTBA, BBIYUCITEHHE; IIPUMEHEHHSI.
ITosepxHOCTHEBIE MHTETpalbl: onpesenenye, BBIMHCIIEHHE; IPHMEHEHHS; TEH30DEI
H OTlepalii Hal HHMH; OCHOBHEIe OII€paluy BEKTOPHOIO aHAITH34.

4 cemecmp
Paszoen 8. Augppepenyuanvupie yPasrnenus u ux cucmempr
3anaun, npuBonsIKE K MOHSTHIO nuddepennuansaoro YpaBHenus. Onpenenenne
auddepeHumansHoro YPAaBHEHHU, €To MopsANoK, oblee | yacTHoe peuenust. Bunaer
b depenansapx YPaBHCHUH [epBOr0 mopspgka: c paszendgroumMucs
[IEPEMEHHBIMH,  OZHOPOMHBIE, NIMHEHHBIC, ypaBHEHHS Bepnynnu, Jlarpanxa,
Knepo, ypasmenns B monmpx auddepennuanax. Buas A pepeHIHanbHbIX



YpaBHeHHH BTOPOrO TMOpSJAKA M METOABI MX pELIEHHA: METOJ BapHaliH
NPOU3BOJIBHBIX IIOCTOSHHBIX, METOJ HEONpeIeNEHHEIX Kod(duienToB. CHcTeMbl
AuddepeHUHaNbHBIX  yPaBHEHHH, OCHOBHBIE IIOHATHSA, METOXBl peIICHHS.
Muddeperunanbuple ypaBHEHHS BBICIIMX TOpPSAKOB. [IpHMepHI NpHKIaIHBIX
3ajad.

Paszden 9. Onemenmsvr meopuu eepoammocmeil u MamemMamuuecKoii

CHIAMUCHUKU '
OneMeHTbl  KOMOMHATOPUKH: TMpPaBHId CyMMbl W TIPOM3BENEHHS, BHIEL
KOMOMHATOPHBIX COEAMHEHUH ¢ OBTOPEHHSIMH U G€3 OBTOPEHHI, OTIpeeeHu s,
opmynel, npumepst. IlonsatHe cobbITHs, BHABI CcOOBITHH. Kiaccuueckoe
OnpeJie/ieHHe BEPOSITHOCTH COOBITHS, CBOHCTBA BEPOSTHOCTH. TeOpeMEl ClI0KEHHUS
¥ YMHOEHHs BepOATHOCTeH. [IoHATHE NMCKPEeTHOH W HeNpephIBHOW CiydaiHOM
BeJIMYUHBL. 3aKOHBI DaclpeleNieHHs ClIydalHBIX BeNMYMH (OMHOMHAIBHBIM,
paBHOMEpHBIi, HOPMAIIbHBIH), MaTeMaTHYECKUE XapaKTePUCTHKH pacipelelIeHH il
3akoH Oompmmx uyucen, Teopema JlsnyHoa. IToHSTHE O cCTaTHCTHYECKOll
COBOKYIHOCTH, BbIGOpKke. CraTicTHUeCKOe pacnpeznelsiende BeIGOpku. Ilomuron u
rucTorpaMma.  OMNUpUYecKas (YHKIMS pachpejeeHus. . MareMaTHdeckue
XapaKTEePUCTUKM  CTATUCTHYECKMX  pacnpeneneHuid. OLEHKH IapaMeTpoB
TeHEPaTIbHOH COBOKYITHOCTH 1O €€ BbiGopke. TOYHOCTH OLEHKHM MapaMeTpoB.
IlpoBepKa CTaTHCTHYECKHX TWNOTe3, MeTox Y  IlupcoHa. DieMeHTHI TEOPUH
KOppeJisliy: BBIOOPOYHBIA KOI(QQULMEHT KOPPEIALNH, yPaBHEHHUS PErPECCHH.

4.3. IIpakTHYecKue 3aHATHS

[ ud
pmeljg | ThRos R s s Haumenosanue u COEpIKAHHE NPAKTHYECKHX Tpynoe
TEMBI 3aHATUHU MKOCTb,
AuCLmT AR (c ykasaHueM 4acog) Yacsl
HHBI
1 cemecmp 64
Pl | DnemenTer BBICHIEH u | MHosKecTBa, OCHOBHBIE MOHSATHA H OTlepaLuH, 4
NMHEHHOH anreGpsI npeobpasoBaHus '

UucoBble MHOXECTBA. MHOXKECTBO KOMILIEKCHBIX 4
uncel, HOpMBbI 3aIHCH, OCHOBHbIE OMEPALHH
Martpuupl, ux BUIEL, ONEpaLK HaJ MATPULIAMH. 4
Onpe/ie/iuTe/H, CBOHCTBA, METOJIbI BHIYUCIIEHHS.
MeTozb! peluenus CHCTeM JIMHEHHBIX YpaRHEHMIL: 8
metox Kpamepa, meron [aycca, MaTpuunbiii Meton 2
PyGexnbiii koHTpOss Ne |

P2 | Diementsl aHammTHYeckoit | Cuctembl KOOpJIMHAT Ha TJIOCKOCTH

reoMeTpHE (npsiMoyronbHas 1eKapToBa, MospHas), OCHOBHBIE 4
3aaa4u, Meroa 'MT.
Bekropsl, uHetibIe 1 HeMHelHbIe onepanuu Haz 4
BEKTOPaMH.
TlpsimMas NUHMA Ha TIOCKOCTH, crOcoObI 3aanus 1
ABHEHHA, OCHOBHbIE 3aJla4H Ha IPAMYIO. 4

Jlunmm  BTOpPOro TmOpAnKa, MX Knaccuuxauus, 2
onpejie/IeHUs, ypaBHEHHUs, CBOICTBA. .
ONeMEHTBl  aHANTMTHYECKOH TEOMETPUH B 2
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BbIYHMCJIEHHS, NPUMEHEHUS

NPOCTPAHCTBE (PAMas U IUIOCKOCTB)
PyGexHe1ii koHTpoas Ne 2 2
P3| Tlpenen pynxnuu, [onsatre (yHKUMM, OCHOBHBIE CBOIiCcTBa, 0630p 2
nuaddepennuansHoe JNEeMEHTAPHBIX DYHKLIMI
HCUHCTeHHe (yHKIHK Hpenen  dyukunu, ompenenenne, ocHoBHBIE
OITHOI IepeMen o TEOPEMBI, 3aMeYaTellbHble MPEeesbl, OCHOBHbIE 8
METO/1bl BBIYHC/IEHHSI IPEEIOB
Henpepsisrocts  dyHKIHH, OCHOBHbBIC TEOpEMbI, 4
TOYKHM pa3phbiBa
IMpousesoanas dyHKLHH, onpenenexue,
TEOMETPUYECKHH ¥ dusmueckuit  cmpics,
NPOM3BOHBIE S/IEMEHTAPHBIX (YHKLuH, npasuia 6
anddepeHLmpoBans, MPOM3BO/HbIE H
A depeHUMabI BBICWIMX TOPSAKOE
OCHOBHbIE IPHMEHEHHS! IPOH3BOHOMN 4
Pybesubiii  koutpons MNe 3 (nomamuss
KOHTPOJIbHas paboTa)
2 cemecmp 64
P4 | Urrerpansuoe ueuncienue IlepsooGpasHas,  HeompenenénHbIii MHTerpai,
byHKIME OtHOI OCHOBHbIE  METOABI  BBIMHCIEHHA  (3aMeHa 6
nepeMeHHO TICPEMEHHOM, MHTErPHPOBAHHE 1O YACTSIM)
Hnrerpuposanue npoGeii, TPHTOHOMETPHYECKHX 8
BbIPAYKEHHH H MPpaLMOHAIBHOCTEH
OnpesenénHblii MHTErpan, criocobbl BEIYHCIeHHS 6
HecoGeteennbiii  nuterpan, sumer n METObI
BLIYHCIICHHS
OcHOBHBIE TPHIIOJKEHUS OMnpenenéHHoOro 6
MHTErpaia
Py6esxcnstit kouTpons Ne 4 2
P5 | Yucnossle u YucnoBele pagwl, HeoGXOMHUMBIN u JIOCTATOYHBIE
(byHKLIHOHaJII:HbIe pAabL NPpHU3HAKH  CXOOMMOCTH 3HAKOMONOXKHUTEIBEHBIX 8
A710B
3HaKoMepeMeHHble, 3HaKOoYepe/lyIouecs pAnbl,
Npushak  Jleiibnuua, aGcomoTHas W yciosuas 8
CXOJIMMOCTH
Crenennble  pagel,  o6macTs CXOIMMOCTH, 3
a3/102keHHe QYHKUMI B psig
Ipumenenue cTeneHHBIX psaoE B NpUOIHAKEHHBIX
BBIYHCIIEHHAX 6
PyGexupii  kontpons - Ne 5 (xoManHss
KOHTponbHasi paGoTa)
3 cemecmp 64
P6 | Inddpepenmmansuoe QYHKUMA  HECKONBKHX —TIepeMEHHBIX, oGnacts
HUCYHUCIICHUE (i)yH](uHﬁ Oonpene/ICHu, HEMPEPBIBHOCTD, 4acTHbIe
HECKOJIbKHX TIepeMeHHbIX Npou3BoAHbIe W AuddepeHUnanbl, KacaTe/lbHas 12
TUIOCKOCTD, HOPMAITh K MIOBEPXHOCTH, MPOH3BOHAS
110 HAaNpPaBJIEHUIO, FPAAHEHT
OKCTPeMYM (YHKIMHM HECKONbKHX NepeMeHHbIX 14
| (TOKaIbHBIi, r1oGanbHbiii, YCIIOBHBIH)
Ipumenenue OHIT K NpUGITHKEHHBIM 6
BbIUMCIICHUAM, METO/| HAMMEHBLINX KBAIPATOR
PyGesxHslii kontpons No 6 2
P7 I/IHTerpam,Hoe HCYHClieHne | J[BoiiHoii UHTerpa: CBOIiCTBa, METOMBI 10
(byHKI.mI'?I HECKOIBKHX BBIYMCIICHHS, IPHMEHEHHS
L MepeMeHHBIX Tpoiinoii HHTErpa: CBOJCTBa, METO/IbI 6
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KpuBonuneiinsie HHTErpaibl MepBoro M BTOPOro
poaa: CBOIiCTBa, METOIBI BBIYHCIIEHHS, 12
NPUMEHEHUS
Py6exublit KoHTPOITE No 7 2
4 cemecmp 64 ﬁ
P8 | Inddpepennuansanre Ypasuenns ¢ pasgensrommummcs TIEPEMEHHBIMH, 6 |
YPaBHEHHSA U UX CHUCTEMEI OJHOPOAHbIE ﬂﬂ(blbepeHHHMbele YPaBHCHHsA
Jlunetinpie aud. ypasnenus 4
VpaBueHus, cpomumbie K aud. ypaBHeHMAM c
PasAENAIOHUMHCA TEPEMEHHBIMHU, K OZIHOPOJTHBIM, 4
K JTMHEHHBIM
CamocrosresbHas pabora
Huddepentmanshsie YPABHEHH# BTOPOIO Mopsika 6
Huddepenumnansusre YpPaBHeHHs BBICLIHX
MOPAAKOB 4
CamocTosTensHas paora
Cucremsl muddeperunansapix YPaBHEHHUit 2
Pemmenue npuknagusx 3anay 4
PyGexcHbIii KOHTpoJib Ne 8 2
P9 | Drementr Teopuu OeMeHThI KOMGHHATOpHKH 4 j
BEPOSTHOCTE! U Knaccnueckoe onpesieyeHne BEPOATHOCTH
MaTeMaTHYeCKo COOBITHSI, TeOpeMbl CHOMeHHS W YMHOXKEHHs 6
CTATHCTHKH BEPOATHOCTEH -
HuckpeTHble  u HETIPEPBIBHBIE  ClyyaiiHble
BEJIMYMHBI, 3aKOHBI pacnipezenenmus, 6
MaTEeMaTHYECKHE XapaKTePHCTHKH
| PyGeskHblii koHTposs Ne 9 2
Craructuueckoe pacnpeneneHue BEIOOpKH,
TOJTHIOH, THCTOrpamMMa, MaremMaTHYecKHe 6
XapaKTePUCTHKH
IlpoBepka  cratHcTHYeCKIX THIIOTE3, Metop y~ 2
[Mupcona
OneMeHTbl  Teopuu KOppenaluuu:  BeIGOpPOUHBIii
Koa(duument koppensumy, YPaBHEHHs perpeccun 6
J_ CamocrosTensHas paGota (aoMaiumss) J

Conepixanne npakTuyeckux 3ausTuii

1 cemecmp
Paszoen 1. Inemenmor evrcueii u NAUHEUNOU anzefpo

lonstie MHOXecTBa, BHmBI MHOYXKeCTS. OJIeMEHT MHOXecTBa. O6benunenme,
[ICPECECHIE, DPA3HOCTh, NPSMOE INPOH3BENCHHE MHOKeCTB. IloaMHoxecTBo.
Muarpammer Diinepa-Benna. Konednpre H GECKOHEYHEIe MHOXKecTBa. [Tonsitre
qncna. YucioBble MHOXeCTBa. IIpeoGpazoBanns. Muoxectso KOMILIIEKCHBIX
HHCel, POPMBI 3anHcH, TelcTBUS Hax KOMILIEKCHBIMH YU CIaMH.

Matpuupl, ux  Bugel, ocHOBHEIE Onepauuy HaJ MaTpuULaMH (cnoxenue,
BEI'MHTAaHHE, YMHOXEHHE Ha 4MCIIO, TIPOM3BENCHHE, HAXOKICHHE OBpaTHOlM
MAaTpHIibl). MartpuuHble  ypaBHeHus. Onpenenurenn Broporo u TPEThEro
TOpAIKOB, WX CBOHCTBA M NPABHNA BBHIYHCIICHHS, Metoner pemenus cucrem
IHHEHHBIX YPaBHeHHH ¢ JBYMs m TpeMs nepeMenHbiMu: Metox Taycca, METOoJ
Kpamepa, marpuunsiii metos,
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Pasoen 2. Inemenmmp ananumuteckou zeomempuu
JlexapToBa npsiMoyrobHas crcTema KOOpAHHAT Ha miuockocTH. OCHOBHBIE 3aMaYn
B TIpAMOYTONLHOH cHCTeMe KoopiuHAT (minHA OTPE3Ka, NelieHHe OTpe3ka B
3allaHHOM OTHOlIeHuH). ITonspHas cHcTema KoopauHaT Ha ITockocTH. CBs3b
MEXIY cHCTEMaMu KoopauHaT. [eoMeTpuyeckoe HCTOJIKOBAHHE YpaBHEHHH C
ABYM: IEPEMEHHBIMH. BeKTOpEI, HHelinbe ONIEpaH Ha/l BEKTOPaMH, BEKTOPHOE
TPOCTPAHCTBO; CKAIsAPHOE, BEKTOPHOE H CMeEIIaHHOE [IPOU3BENCHHS BEKTOPOB.
Crioco6er 3azanus npsiMoit ma TIIOCKOCTH, BUIBI ypaBHeHHi mpsamoit. OCHOBHEIE
3aiauu Ha NpAMYIO (B3aUMHOE PacIIONOKeH e IPAMBIX Ha IJIOCKOCTH, yTOJ MEKy
NPAMBIMH, PACCTOSHHE OT TOYKH 10 npsAMoif). JIuEME BTOpOrO TopsiziKa:
OKPYXHOCTb, 3JUIMNC, THmepGoma, mapaGoma, mx ONpEe/IeNIeHHs, CBOMCTBa,
YpaBHEHHS.

Paszoen 3. Hpeoen dyuxuuu, ougppepenyuansnoe ucuucnenue dyuxyuu
00HOIl nepemennoii
Honsatue dynximn, rpadux dyHkuuH, 061acTh OIIPENNICHHS U 00IaCTh 3HAYEHS]
(yHKLHE, OCHOBHEBIE cBOMCTBa ¢ynximu (48THOCTS, HEYETHOCTH, MOHOTOHHOCTb,
9KCTPEMYMBI, NPOMEKYTKH 3HaKomocrosHcTBa). Croco6bl 3amanms byHKIHL.
JneMeHTapHble (yHKOMM, HX CBOKCTBA M rpauku (uenele pauroHanbHEe,
ApOOHO-paHOHATBHEIE, IIOKa3aTeNpHEIE, norapudmudeckue,
TPHroHoMeTpuieckue). Onpenenenue npeaena (yHskuun, OcHoBHBIE TEOPEMBI O
IpeNenax, — 3aMevyaTeNbHBlE — Npefelbl. Meronsr  BrumCHEHHS IIPEZETIOB.
Henpepeisrocts  dynkuui, OMHOCTOPOHHHE TIIPEZENbl, OCHOBHBIE TEOpEMBI 0
HENPCPBIBHBIX  (YHKUMSAX, CBOMCTBA, TOYKH PaspelBa M HX Knaccubukanus,
CBOMCTBa QYHKLHI, HETIPEPBIBHBIX B TOYKE H Ha OTPE3Ke. IIpoussognas byHKIMY,
ONPC/C/ICHHE,  IeOMETPHYECKHH u busnyecknit  cMprcy. Ipoussoansie
SNIEMEHTAPHBIX  (yHKUMHA. IIpOM3BOAHBIE BBICIIHX nopsakos.  IIpuMenenue
TIPOH3BONHON K HCCeNOBaHMIO (YHKIMH Ha MOHOTOHHOCTB, 3KCTPEMYMBI,
BBITYKIIOCTE/BOTHY TOCTh, HAJIMYME TOYEK nepernba, HaXoXaeHHe HAHMEHbIICTO i
HauboNIbIIEro  3HaYeHMit QYHKIMH,  mocTpoeHue rpadukoB  yHKUMIL.
Muddepennupyemsie pyaxmm u ux cBorcrBa. [Ipumenenne auddepennuana k
NPUOIMKEHHEIM  BBIYHCITEHHSM. IMpousBonnsle wu AubdepeHumansl  BeICIIAX
HOPS/IKOB. '

2 cemecmp
Pazoen 4. Humezpanouoe ucuucnenue yuryuii 00noii nepemennoi;

Ilepsoobpasnas  ¢pyuxmuy. Heonpenenénnsrit HHTETpaJl, OCHOBHEIE CBOMCTBA.
Tabmuua  ocHoBHBIX HCONPENENEHHBIX  MHTerpanoB. (OCHOBHEE 'METOJBI
BBIMHCIICHUS.  HEONpeNenéHHBIX UHTErpanos.  MuTerpupoanue IpOOHO-
PalHOHATBHBIX byHKIWMi, TPUTOHOMETPHYECKUX BBIPAXKEHHIA,
HppanHoHansHocTed. [loHsTHE ONpeAENEHHOTO HHTerpana. OCHOBHEIe CBOHCTBa
ONpeNe/IEHHOTO HHTerpana, CBA3b MEXIY OmpenenéHHBIM u HeOoNpeaeTéHHBIM
MHTerpanamu. Crnoco6bl BEMNMHCIEHMS ONPEAENEHHBIX HHTErpasoB, dopmya
Herorona-Jleii6uuma. Heco6cTBennsie UHTErpaiel, HX CBOMCTBA, BHIBI U METOJIBI
BhIYHMCIeHus. [punoxenuns ONpENENEHHOrO  MHTerpaja: IUIOWIANG  IJIOCKOH
durypel, 1nuna gyrn KPHBOH, IJI01Ia b HOBEPXHOCTH Tea BpaILeHUs B 00BEM.
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Pasoen 5. Yucnogoie u dynxyuonansnuoe PAObI ;

Yucnosere psigel. Cxomumocts u CyMMa psna. Heob6xomumoe ycnosue
cxomuMoctu.  JlocTatouHble mpu3Haku CXONMMOCTH (IPH3HAKH CpaBHEHwS,
npusHak  [lanambepa, mnpusHax Koum, wunrerpansuprii npusHak. Ilpusnak
Jleiibuuna. O6uwmit focraTounsiit TIPH3HAK CXOMMMOCTH 3HAKOIEPEMEHHbIX pAIOB.
AbconoTHas u ycnosHas CXOMMOCTH YHCIIOBBIX psinoB. CBolicTBa abcommoTHO
CXOMAMKXCs pAoB. CTENeHHbIe PANBl M Mx lpunoxenus. O6nacTs cxoauMocTH
CTCHIEHHOro psana. Pasnoxenwe dynxumit B CTCNCHHEIE panpl (psan Teinopa u
Maknopena).  IlpuGnusxennoe BEMHCIGHHE  OMpeNeseHHBIX HHTETPAJIOB.
Ilpubnmxennoe Borucaenme 3Ha4YeHu OyHKLmiA.

3 cemecmp
Paszoen 6. Aupdepenyuanvnoe ucuucnenue ynxkyuir  neckonviux
HepemMennbIx
Ornpenenenne dymkiuu HeckombKix NIEPEMEHHBIX, €& o0yacTu OIIpeJieTIeH s,
rpaQuka, HenpepsBHOCTH. YacTHire NPOM3BOJHBIE (DYHKIMI HECKOIbKHX
TepeMeHHbIX.  ludpdepenuman byakmuu HECKOJIBKMX TepeMeHHbIX. YacTHble
TIPOM3BO/IHEIE BTOPOTO MOpsizKa. IKCTPeMyM (GyHKLHH HECKOTBKHX TIEPEMEHHEIX,
HeOOXO/IMMBIE U JJOCTATOYHEE YCHIOBHA CyIIECTBOBAHUS dKCTpEMyMa, YCIIOBHEIE
SKCTPEMYMbI, HAaUMEHBIIEE M HaubONbluee SHaYeHUs OYHKUMM B 3aJaHHON
obmacti. MeTox HauMeHbIIHX KBazpatos. Ilpumenenue Gyuxmun HECKOTBKUX
[IEPEMEHHBIX K MPUOIHKEHHBIM BEIYHCIICHUSM., Kacarensnas IIJIOCKOCTh, HOPMaJlb
K nioBepxHocTH. IlpousBoauas mo HalpaBlIeHHUIO, TPAHEHT.
Paszden 7. Humezpanvnoe ucuucnenue Gynkuuii HeckonbKux nepemeHHvIX
BoiiHoii HHTCrpaji: olpejeneHue, CBOMCTBa, BBIYHCIIEHUE, 3aMeHa
TICPEMECHHBIX; NMpUMeHeHus. TpoiiHoit MHTErpan: ompefieneHue, CBoiicTBa,
BbIYHCIICHHE; 3aMEHA IepeMeHHBIX; lpuMeHeHus. KpuBonuneiHbrit HHTerpaj
(mepBoro u Broporo pona): onpezenenue, CBOHCTBA, BEIYHCIICHHE; MIPHMEHEHHSI.
4 cemecmp

Paszoen 8. JTugppepenyuansupie YPasnenus u ux cucmempr
3azauu, NpUBOASIIME K TOHSTHIO auddepennmansaoro YpaBHeHus. Onpenenenue
auddepennuanbHoro YPaBHEHHS, €ro MOpAIOK, o6IIIee U yacTHOe petreHus. Buasr
AnddepenunanbHbx YPaBHEHHWH mepBOro mopsmka: c Pa3IeNsAIoNUMUCs
TCPEMCHHBIMH, OHOPOAHbIE, JIMHeiHbIe. Bus AuddepenunansHpx YPaBHEHHH
BIOPOTO TOPSAKA M METOBl MX pelieHHs: METOA BapHaUMH INIPOU3BOJIBHEIX
TTOCTOSIHHBIX, METO.T HEOIIpeIeIéHHBIX ko3 duumenTOB. Cucremsr
anddepeHumanbHbX YPaBHEHHH, OCHOBHBIE MOHSTHS, METOJbl  pelIeHUs.
Huddeperunansurie YPABHECHMA BBICIIMX IOPSNKOB. Ipumepsr npuxnanmerx
3ajau.

Pazoen 9. Daemenmp meopuu  eepoamuocmen u Mamemamuyeckoii

cmamucmuu
OneMeHTHI KOMOMHATOPHKH:  mpaBuia CYMMBI M  IPOM3BELEHHS, BHIBI
KOMOMHATOPHEIX COEMMHEeHHIT ¢ IMOBTOPEHUAMH U Oe3 TIOBTOpEHHH, Olpeenenys,
(opMysier, npumepsl. ITonsTue COOBITHS, BHIBI COBLITHIL Knaccuueckoe
OTpENCICHUE BEPOSTHOCTH COBBITHS, CBOMCTRA BeposTHOCcTH. TeopeMe! crioxkeHus
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1 YMHOXEHUs BeposTHOCTel. [ToHsTHEe AUCKPETHO! M HeNpephIBHO CITy9aiHOH
BEJTMYHUHBL.  3aKOHBI ~pacIpeneseH s CIyYaHHBIX BeJHYHH (GuHOMMANEHBI,
HOPMaJIbHBIN), MaTeMaTHYecKue XapaKTepUCTHKH pacnpenenenuii. [TousTue o
CTATHCTHYECKOH COBOKYMHOCTH, BEIOOpke.  CraTHcTHueckoe pacipenenenue
BbIGOpKH. Tlonuron u THCTOTpaMMa. OMnupudeckas ¢yHkims pacupenenenus.
Maremarnueckue XAPAKTEPHCTHKH CTATHCTHYECKHX pacnpenenenunii. Ilposepka
CTATHCTHYECKUX THIIOTE3, METOJ X IInpcona. Dnementsr TEOPUH KOppeJISALUH:
BBIOOPOUHBIIT KO3 (uumenT KOppesituy, ypaBHeHus perpeccum.

5. METOAUYECKHUE YKA3AHUSA U151 OBYYAOIUXCSH
IO OCBOEHHIO AUCHUILITAHBI

Mucuunnnba «Martemarikay H3Y4aeTICsi B TeYeHHE 4YeThpéx CEMECTpOB,
basupyercs Ha 3naHMAX, TIOJIy9€HHBIX B paMKaX IKOIBHOIO Kypca MaTeMaTHKH.

YMeHHH. Py6exHprii KOHTPOIIb IIPOBOAMTCS o KexxnoMmy paspeny. Omnpockr
OCYLIECTBISAIOTCA 110 TEOPETHYECKOMY M TIPAKTHYECKOMY MaTepuany, obmee
KOMHYeCTBO  GasuioB Cymmupyercs.  Kpome pPy6exHbIxX KOHTponeit, Ha
HPAKTHYIECKHX 3aHATHIX BO3MOXHO TTPOBENICHHE HEDOJNBIIMX CaAMOCTOSTEIBLHEIX
pabor (mo 15 MHHYT) HJIM BBINOTHEHHe AOMAalHKX 3a/aHuil  (noMalHue

CTYZICHTOB BO3MOXHO HOJyYeHHe 3K3aMeHa 4BTOMAaTHYeCKH (10 LIKase).
CamocrosTensuas pabora  crynenra, Hapsaily  C . mpakTHYecKummu
dYMMTOPHBIMU 3aHATHAMH B IpyIire BRINOJHACTCS MO y4eGHMKAM H yueGHbIM
T0COOHSAM, 110 IMAAKTHYECKIM MaTepuanam npenonasarens.
Pexomennyercs  mectn MOAPOOHBIE  3amHMCH B  KoHcmexTe pH
TIPOCITY LUMBAHWHM JIEKLIMH, BEINEIISTE Boe dopMyi1sI 1 cBolcTRa. Ha IPaKTHYeCKUX

HHIAMBUYabHBIX 3aTaHHil,
Hns  texymero KOHTpONs  ycreBaeMocTM 1o o4HOIH dopme 06yuennus

Marephala M TONYYeHHS BBICOKOM OLCHKH = 10  pe3yNBTaTaM oOCBOEHHS
OUCLIUTTIINHEL

Boinonuenue camocrosrensuoi paboTkl moxpasymepaer CaMOCTOSITETFHOE
HM3YUCHHE Da3NeioB MHCUMIUIHHEL TIONTOTOBKY K NpaKTHYecKum 3aHATHSM,
PYOEXKHBIM KoHTpOIISIM, TIOATOTOBKY K 3K3ameRy.
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Tabnule:

PexkoMeHIyeMblil pe:KHM CAMOCTOSITEIbHOH padoThl

PexomeHIyeMas TPYIOeMKOCTh CaMOCTOSTeNIbHOH paboTel Mpe/CTaBieHa B

udp
CPC

Busl camocrostensHo# pabotsl ctynentos (CPC)

Tpymoemk
OCTb, 4achl

Cl

CaMOCTOATE/IbHOE H3yudeHHe pa3/eNioB, TeM [WCLMIUIMHBI, HE BOLUCALIMX B
NEKUMOHHBIH Kype:

DeMeHTbl TEH30PHOTO HCUUCIIEHHS, IOHATHE O PaHre TEeH30pa.

MeTo/1bl peLleH s CHCTEM M JIMHEHHbIX YPABHEHHH C I HEM3BECTHBIMM.

DJIeMEHTbI AHAJIHTHYECKOH NeOMETPHHI B POCTPaHCTBE.

[punosxenus audpepeHUHATLHOTO MCUHCIeHHs (QYHKIMHA OAHOW W HECKOJBKHX
nepemMeHHbIX.

[pusioskeHnss MHTETPANIbHOTO  MCUMCHEHMA  (DYHKUME ONHOH M HECKOJIBKHMX
nepeMeHHbIX.

Paner Oypoe.

Teopus nons.

VpaeneHue B MOMHIX AuddepeHumanax. MHTerpupyoumii MHOKHTEb.
Ipunosxenus auddepeHuManbHbIX YpaBHeHHH. [IpuMeHeHHe TMHEHHBIX ypaBHEHHH
K KonebartenbHbIM mpoueccaM. CBOOOHbIE W BbIHY:KIEHHbIE KoneGanus. SIBiaeHue
pe3oHaHca.

49

C2

IMoaroToBka K pyGeKHBIM KOHTPOMSIM (110 2 Yacy Ha Kaxablii pyOesx)

18

C3

[loaroToBka K 5K3aMeHY

108

C4

Ioaroroska K npakruyeckuM 3auatuam (121 3ansTue no 1 yacy Ha Kax/0€ 3aHATHE)

121

Hroro:

296

6. ®OHJ OHEHOYHBIX CPEJIACTB
JJISI ATTECTAIIMA ITO JUCHUTIVIMHE

6.1. IlepeyeHb OLIEHOYHBIX CPEACTB

1. BanneHo-pelimunzo8as cucmema KOHMPONA U OYeHKU aKaAO0eMuiecKol
axmuenocmu cnyoenmog 8 KI'V (0na ounoti popmul 06yuenus)

2. [lepeuenv onpocos Kk IK3aMeHY.
3. 3aoanus ona pybescruix konmponen Ne 1 - 9.
4. 3a0anus ona camocmosmenbHuix pabom.
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6.2. Cucrema 6an1bHO-PeHTHHIOBO OLEHKH
paboThI CTYAEHTOB MO AHCHHUIIJIHHE

Ne | HaumeHoBaHue Conep:xanue

I | Pacnpenenenue 6anios 3a Pacnpedenenue banos 3a 1 cemecmp Tpomedicymounasn
ceMecTp Mo BHAaM yyeOHoi ammecmayua
paBoThi PaGora Ha CamMocTosTe/bHBIC Py6ex 1, 2,3 Ok3ameH

NPaKTHYECKUX pa6otel Ne 1 (g0 5 1o 12 Gamnos
3AHATHAX U Gannos), Ne 2
nexumsx (o 0,5 (o 6 6annos)
GaJna)
Jo 23 Jo 11 Jlo36 30
Pacnpedenenue bainog 3a 2 cemecmp TIpomexicymounasn
ammecmayust
Pa6ora Ha CamocTosTebHbIe PyGex 4, 5 Ok3amMeH
MPAKTHYECKUX paGoTel Ne 3, 4 10 15 6amios
BAHATHAX 1 (z0 6,5 Ganos),
nexuusx (no 0,5 Ne 5 (mo 7,5 6annos)
Oaa)
J0 19.5 o 20,5 Tlo 30 30
Pacnpeoenenue 6annos 3a 3 cemecmp Tipoxessymonog
ammecmayus
Pa6ora na CaMocTosTebHbIE Py6ex 6 (mo 15
MPaKTHIECKUX pabotel Ne 6,7 Gaos), pyGex 7
JAHATHAX U (0 9 6annoB) (no 18 6annos) DK3ameH
nexuusx (o 0,5
Ganna)
Ho 19 Jlo 18 Jlo 33 30
Pacnpeodenenue bannos 3a 4 cemecmp PR
ammecmayus
Pa6ora Ha CamocTosTenbHbIe PyGex 8, 9
MPaKTHYECKUX paborsi Ne 8,9, 10 10 13 6annos
3aHATHAX H (1o 7 6annoB) Dk3ameH
nekuusx (no 0,5
Gasia)
Jo23 Jo 21 Ho 26 30
2 | Kpurepnii nepecuera 6asnos B 60 6au10B M MeHee — OLIeHKa 2 (HeyIOBIETBOPHTEIBHO)
TPAaLMLUMOHHYIO OLIEHKY 1o uToram | 61-73 Ganna — ouenka 3 (yIOBIETBOPHTENLHO)
paloThl B ceMecTpe M 3K3aMeHa 74-90 6annoB — oueHka 4 (xopomuio)
91-100 6antoB — oueHka 5 (OTAHYHO)

3 | Kpurepnii nonycka k Jina nomycka K 5K3aMeHY CTYNEHTY HeoOxomumo HabpaTs He MeHee S0 Gaios.
APOMEKYTOUHOMN aTTECTALHH IO BBINONHAA 33J1aHHs CAMOCTOATENBHBIX PabOT M BBINOJHHTH BCE 3afaHMs PyOeKHbIN
JMCUHMITHHE (3a4eT, DK3aMeH), KOHTpONEH. ABTOMAaTHYECKM 3K3aMEH BBICTABIAETCS B Clydae, €CJAH CTyIEHT E
BO3MOKHOCTH MOJTy4eHHs TeyeHne cemectpa HaOpan 68 GawioB (OLEHKA YIOBJIETBOPHTENBHO) M Bhime. Ecny
aBTOMAaTHUECKOro 3a4era CTyZeHT Habpan 68 GaisioB M yCleuHo ycreBan B TeYEHHE CeMecTpa, TO €My MOryl
(9K3aMeHAUMOHHOI OLEHKH) MO ObITh n0GaBNeHbl GOHyCHble OamIbl, W, B COOTBETCTBMH C KPUTEPHSIMH BO3MOMKHC
JIUCLIMILTHHE nonyuenue Gosiee BbICOKOI OLeHKH. BoHycHbIe Gambl (0 30 6a10B) CTYNEHT MOKe1

TIOJIYYUTh TPH BBLINOJHEHHH HWHIUBHIYAJIbHBIX 3alaHHil (3aJaHHi TOBBILICHHOTC
YpOBHA CJ'lO)KHOCTVl), a TakKKe MpH CaMOCTOATEJIbHOM M3YyYE€HHWH OTHEJIbHBIX TEM
aucuumiuubl (C1) u noy4yuTh aBTOMAaTHYECKH OLEHKY XOPOLIO HIIH OTIHYHO.
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@opMbl 1 BUJIbI yueOHOI paboTsl
JUISL HEYCTIEBALOLLMX
(BOCCTAaHOBHMBLIMXCS HA Kypce

B cnyyae ecnu k mpoMexyTOuHO# aTTecTauun HabpaHa cymMa GauioB MeHee 50 U He
BBINOJIHEHBI BCE 3aJaHMA, TO CTYJAEHTY HEOOXOIMMO BBINOJHUTH JIOTOIHHTEILHbIE
3a/laHuKs, 10 KOHUA MOocaeaHeH (3a4eTHOH) Hemenn ceMectpa. [Ipu sTom HGOGXOLU/IMC

00y4eHHs) CTYIEHTOB UTS npopaboTaTh MaTepHa BCeX MpOIyLIEHHBIX MPAKTHYECKHUX paGoT.
NoyueHHs HeAOCTAIOWHUX 0a/oB | POPMBI IONONHUTENBHBIX 3aaHuil (HAa3HAYAIOTCA NperioiaBaTesem):

B KOHLIE CEMECTpa - BBIMOMHEHUE U 3AlUKUTA OTYETOB IO MPOMYLIEHHLIM NpakTuieckuM saHatusM (0,5

Gasa);
- BBITIOJIHEHHE H 3al1UTa paboT MO PelleHnIo THITOBbIX 3aaay (2-4 Gasa);
- IPOXOXKAEHHE PyOEKHOro KOHTPoUIs (0aJUIb! B 3aBHCHMOCTH OT py0erka);

yqeﬁﬂmx MjlaHaX TpH MNEpeBOAEC HJIH BOCCTAaHOBJECHHUM, IIPOBOAHUTCA

TIPETIOIaBATEIIEM.

6.3. Ilpoueaypa oneHHBaHHUS Pe3yJIbTATOB OCBOEHHS AHCUHILIHHBI

Py6exnble koutpomu Ne 1 — 9 mpoBonstes B Gpopme KOHTPOJIBHBIX pabor,
npu 5ToM pyOexHsie KOHTpoau Ne 3, 5 B BUie JOMAIIHUX KOHTPOJIBHBIX paboT.

Ilepen mnpoBeneHuMeM Kakzaoro pyOeKHOTO KOHTPOJs —IIperojaBareib
npopadaTkIBaeT CO CTYAEHTAMH OCHOBHOH MaTepHall COOTBETCTBYIOLIMX Pa3/IeNoB
JMCUMILTMHEL B (OpMe KPaTKOH JIEKUHH-AUCKYCCHH. A TakKe Tepes pyOeKHbIMU
KOHTPOJISIMH MTPOBOJATCA HeGONIbIIME CaMOCTOSATENIbHbIe PabOThl Ha 3aHITHSAX (10
15 MuHYT) wiu B KadecTBe AoMamHed pa®otsl. Llenbio 3THx paGor siBusercs
IIPOBEPKA TIONYYEHHBIX TEOPEeTUYeCKHX 3HAHHM W MPaKTHYECKMX HaBBIKOB II0
PELIEHNIO OCHOBHBIX THIIOBEIX 3aJ1aM.

IlpenojaBatens olieHHBaeT B Oamnax pe3ysbTaThl KaKIOr0 CTYIEHTa II0
KOJIMYECTBY TIPaBUJIbHBIX OTBETOB H 3aHOCHT B BEJOMOCTb Y4eTa TeKyIlei
yCIIEBa@MOCTH.

Ha sx3aMeHax CTyneHTy Ipejanaraercs OWIIET, COIEpIKAIlMH KaK 3aJaHusl
TEOPETHYECKOI'0, TaK U NPAaKTUYECKOro COAEPIKaHUsA, Pa3HOIO YPOBHS CIIOXHOCTH.
Bosne kaxnoro 3anaHus Ouiera HPOCTAaBIEHO MAaKCHMAaJIbHOE YHCIIO 6ajlios,
KOTOpOe MOJKHO Ha0paTh IIpM BepHOM BBINIONHEHHH STOrO 3aiaHus. Bpems,
OTBOJMMOE CTYJEHTY Ha BBINOJIHEHHE K3aMeHalUOHHOH paboThl, COCTABNISET He
MeHee |-ro acTpPOHOMHYECKOro "aca u He Oojee moyTopa 4yacoB. )i moIydeHus
NIOJIOKUTEJILHOM OLIEHKHU 3a 5K3aMeH HeoOXOOMMO UYTOOBl B OTBeTe OBLIM BEPHO
BBIMOJIHEHHbBIC 3aJaHUsl MO KaKIOMY M3 H3yUYeHHEBIX pasfelioB, ¥ IPH 3TOM B
OTBeTe JI0JDKHA OBITH MPEeCTaBIeHa U TEOPETHUECKAs], U TPAKTHUYECKAS YACTH.

Pe3ynbraThl TEeKYyLIEro KOHTPOJS YCIIEBa€MOCTH, 3K3aMeHa 3aHOCSTCH
npernojaBaTeleM B 3K3aMEHAllMOHHYIO BEJOMOCTb, KOTOpas CIOaeTcsi B
OpraHU3alMOHHBIA OTZe] MHCTHTYTa B [eHb dK3aMeHa, a TaioKe BHICTABIIIOTCS B
3a4eTHYIO KHH)KKY CTYACHTA.

6.4. IIpumepbl OLIEHOYHBIX CPeACTB /sl PyOesKHBIX KOHTPOJIEi,
€aMOCTOSITe/IbHBIX Pa0oT H IK3aMeHOB

Pyéescuorit konmponas Ne 1

Konrponsnas pabora Ha 10 BapHaHTOB, M0 TeMe « DNEMEHTHI BEICIIEH U THHEHHOM
anreOpeI»
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I Jano: A = {10; 4; 3; 1 2; 6}, B = {1; 2; 5; 6; 8}, C = (3; & 10},
D=1{1;3;5;7; 10} Haiiti: a) AND; 6) B\ D; 8) CUB; r) (ANB) U(D\ C).

2. BBIYHCIIHTE: .‘41(6"‘31).
3+ 4i
3. Pewmts cnctemy ypaBHeHHii a) merozom Kpamepa;  6) merTomom [aycca;
3x + 4y + 2z = 8§
B) MATPUYHBIM METOIOM: 2x — 4y - 3z = -],

x + S5y + .z 0.

Pyéesicuvtii konmpons No 2

KourponbHas pabora Ha 10 BapuadTOB, MO TeMe «NEMEHTHl AHATUTHYECKOMH

reOMETPHUM

1. B tpeyronsuuke ABC Haiftu auny croponst AC u nnuHy Menuanel CM, eciiu
A(3;-1), B(9; 2), C(6; 3).

2. Halitn ypaBHenue mpsMoii [, mpoxonsmed uepes Touky A(4; 3) m
NepHeHIMKYISPHOR npsiMoit /;: x — 2y —3 =0.

3. Hanmcats ypaBHeHHWe siumdrca, y KOTOpPoro Goubluas oce paHa 10, a
9KCLEHTpUCHTET € paBeH 0,8.

Pybescuvtit koumponn No 3
Konrponbnas pabora Ha 10 BapuanTOB, 1O TeMme «Hpe;[en GbyHKIHY,
nu¢depeHIHanbHOe HCYUCTIEHHe DYHKIIHE OHOM nepeMeHHou»

+\/2x—4 +1g(5-x).

1. Haiitu o6nacts onpenenenns GyHkumm:  f(x) =

3
2. BBIYMCIMTE Npefensl QyHKIMNA: a) lim ; 0) 11m(1+—) ; B) lim~ =

X—
—6 f _3 i x +4'

3. HaiiTu npou3BoHbIE CIIEAYIOIHX ¢)yHKqu1.

2 .
[ |
X +1 N {x=ln(ctgt),

)

a)y =3x’(2x*- 1); 6) y= B) y = sin3x;

arctgx +— ln X =(sin5x) ;
)y sarotgx+— 2 ny=( )

y =cos’t.

4. HaI/ITI/I NePBYIO, BTOPYIO MPOU3BOHBIE M AU(depeHIman GpyHKIHH:
y = cos’(2x + 1).

8x
x*+4

5. Haiitu sketpeMyMbl pyHKIMH: y =

6. Mccinenosats (yHKIMIO H IIOCTPOUTS ee rpaduk: y = %x“ -2x* +5.

Pybescnsiit konmpono No 4
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Koutponsnast paGora na 10 BapmanToB, mo Teme «MHTerpansHoe ucyncIeHHE
(GyHKIMU 0aHOM NepeMeHHOIY

8
I. Borniconts materpans: — a) [2-Vxdv;  6) [(2x-3)"%x;  B) [5x-Inxdx;
=

4x* +2x+13 P dx
™ I<x+1)(x Ty R fm
2. Boruucnute miomazns GUrypel, orpaHHYeHHON THHHAME:
y=1-x5 y=—-x-1.
3. Ber4ucauTs 06beM Tera, 06pasoBaHHOTO BpallleHHEM (burypsr, orpaHuYeHHO
munusive (och Bpamenns Ox):y=e*™, y=0, x=-1, x=3.
4. Bbruucnute HeCOOCTBEHHBI MHTErpan WIH HOKAKHTE €ro PacxoIuMOCTh

@

Tee?,
0

Pybeorcubrit konmpons No 5
Koutponenas pa6ora Ha 10 BapuanTos, no teme «UucioBEIe U (byHKIHOHANBHEIE
PAABI»

1. Micenenyitte psiz Ha cxomumocTs: a) Z

,,1( )“

= & (x-1)
2. Haiiti 0651aCTh CXOAUMOCTH CTENIEHHOTO psna Z (—)—
n

ivnten

1
2
3. Pasniaras noabIHTErpalibHyI0 QYHKIHIO B PSlI, BBIYUCITATE MHTeTpai _[e" ~dx ¢
0

;(—1Y 2

TouHOCTRIO 710 0,001.

Pybestcnbrit konmpons Ne 6
Kontponenass paGora wa 10 BapuaHToB, no Teme «JTuddepenumansuoe
MCUYHCIIEHHE (YHKIMH HECKOIBKUX IEPEMEHHBIXY
1. HaiiTi 4acTHbIe IPOU3BO/IHEIE IEPBOTO U BTOPOTO IOPSIKOB GbyHKUIHH:

u=3xy* - 5x* +2.[y - 23 sinxy + &
2. HccnenoBath QyHKIOMIO u=x’—x)*+25x+2 Ha 9KCTPEMYM.
3. Hcnonb3ys MeTO/| HAMMEHBIIHX KBAJPaTOB, BHIBECTH (OPMYIY y = ax + b 1o
CIEIYIOLIUM NaHHBIM:
X; 1 2 4 6 7 10
vi | -2 0 | -1 3 4 5
4. Bpruuciure,  HCHONE3ys — (OPMYNy — NPHOIIKEHHBIX  BEIMHCICHHIL:

/4,05 + 2,932

5. Haiitn yacTHble NPOM3BOIHEIE 110 HE3aBHCHMBIM MEPEMEHHbIM:
z=xy+12, x=mh(v-u), y=vu’.
6. Bmtmcnme 3HaYeHHE YACTHBIX POU3BOJIHBIX GYHKUUH
X>+2xy° + 32— 4z + 12 = 0, 3ananHol HesABHO, B Touke My(3; 1; 4).
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7. Hanucarh ypaBHeHHMs KacaTelbHOH IIOCKOCTH W HOpMAaJli K IIOBEPXHOCTH,
3alaHHOM ypaBHeHHeM X + vy =322+ Xy =— 2z B Touke My(1; 0; 1).
8. Mano: u(x; y) =3x’y + 5xy”, A(1;1), a=i- 2. Haiiru: grad u(A); u'(4).

9. Haiiti rio6abHble 9KCTpeMyMBI (pYHKIHM z = Vx*+3y? BoGnactu D:

x-3<0;
{xz +1? <25,
10. C nomompto dynkunu Jlarpamka Haiiti YCIIOBHBIE 3KCTPEMyMbI (DyHKLIUH
z=x2‘y2 npy x-—y=2.

Pybesrcuvtit konmpons Ne 7
Kontponenas paGora ma 10 BapmaHTOB, MO Teme «HWHTerpanbHOE MCUMCIIEHHe
(GyHKLMM HECKONBKHX MepeMEHHBIX) '
1. Beruucnute H(x +)-dx-dy, rae o6nacts D orpaHHYeHa THEASMHE y: =2x,
D

2x +2y=3.
2. BorunciuTe MOMEHT MHEpPITHH IIITOCKOM durypsl, orparnnveHHol mapa6onoit

¥’ =X U npamoii x + Y =2, oTHocuTensHO ocu Oy.
3i BbI;II/ICJIPITe 00BEM Tela, OrpaHHYIEHHOI0 OBEPXHOCTAMH: Z = 4 — ¥, z=0,
X"ty =4.

4. BelumcinTe KPHBOJIHHEHHBIN HHTerpai I y'-dS, rne L — mnepsas apka
L
x=4-(t-sint);
LUKIIOUIBI: ( ) 0<t<2m.
y=4-(1—cost),

5. Tlpeobpa3syiiTe KpUBOMMHEHHBII HHTerpan §(x2—2y)~dx+xy-dy B JABOHHOH u
L

BBITHCIIHTE €r0, el L — KOHTYp 00/1aCTH, OrpaHHYeHHOM JUHUAMH: Yy = X, y =0,
x>0,x*+y*=4.
6. Boccranoeute Qynkumio u(x; y) no e€ mnomHOMY nuddepenuuany

du:(l+yj-dx+(l+xj-dy.
x y

Pybexcuvrii konmponw Ne 8

KonrposbHas pabora mo rteme «Jluddepermansupie YPaBHEHHS U HX
CHCTEMBD)  CONCPHHT 3aJaHMs Ha pelleHue ubdepeHUHanbHEIX ypaBHEeHHUit
[IEPBOTO M BTOPOro mopsaka. Kaxaelii BapuaHT coiepkut mo 9 3ananuir. YtoGe
KOHTpONbHAs paboTa Oblna 3auTeHa, HEOGXOMMMO PEIIUTE 5 3amaHMil: TO60e 13
ypasHenui 1 — 3, 4, mo6oe u3 ypaBHenuit 5 — 6, 7 3ananue, moboe u3 3a1aHui 8 —
9. BapuaHTBI CTy/IeHTaM BBIJAIOTCS MHAMBHYalbHbIE U3 METOAHYECKOTO MOCOOH
Aradonosoit B. H. lupdepennuansipie ypaBHeHHS [5] '

Pyoescnvrit konmpons Ne 9

Kourtponenass paGora ma 10 BADHAHTOB, MO TeMe «JJNEMEHTHI = TEOpUU
BEPOSTHOCTEH»
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AL+ 4

1. okaszaTs, 9To 4
AI‘I

=(n-4)>°.

2. CKOMBbKO pasiM4HBIX HAGOpOB, COIEpXKaIlMX PYYKYy M KapaHAalll, MOYKHO
COCTAaBUTH M3 HMEIOLIIUXCSI 5 COPTOB PYYeK U 3 copToB KapaHzamei?
3. YacTuua mponetaeT MHMO TPEX CUSTYHKOB, NpuYéM OHa MOXKET IONAacTh B
Ka)X[plil 13 HuX ¢ BeposTHocTamu 0,3, 0,2 u 0,4. B cBoro o4epeib, €CIM YaCTHLA
MOTIafaeT B MEPBBIA CYETYHK, TO OHA PETHCTPHPYETCS C BeposiTHOCTHIO 0,6, BO
BTOpOi — ¢ BepoATHOCTHIO 0,5 M B TperHit — ¢ BepostHOoCcTEEO 0,55. Haiitn
BEPOATHOCTH TOTO, YTO YacCTHLA Oy/IeT 3aperucTpupoBaHa.
4. Haiitu 3aKoH pacnpenesieHHs Cly4daifHoit AMCKPETHON BeNM4MHBI X, KOTOpas
MOXET NIPUHUMATE TONBKO JIBA 3HAYCHHS: X; C BEPOATHOCTBIO 0,3 M X, mpHuéM
X1<Xa, ecin M(X) = 6,6; D(X) = 13,44. ‘
5. Cnyyaiinas BenmuuHa X 3a/1aHa HETErpaibHOM byHKIHeiH:

0, x<0,

2
F(X)==4%_ G<x<é
() ==y Oxx

I, x>6.

Haiitu: nupdepennuansuyro Gpynkuuro; M(X); D(X).

Camocmoamenvnan paboma Ne |
CaMocrosTensHas pabGora Ha 2 BapHaHTa, MO TeMe «DIEMEHTEI BEICHIEH U
JIMHEHHOH anreOpeiy»

1. JlaiiTe onpenenenne KBaapaTHOH MaTpHLEL.

1 -2 0
2. Jlano:A=|0 3 -3]|.
1 4 1

Haiitu: A,s.

3. MoxHO 11 epeMHOXKHTH MaTpuisl A (3x4) u B (4%3), u ecnu 1, TO Kakoi
pasmepHoOCTH GyeT MaTpuLa-TIIpOU3BeJCHHE.

4. Haiiru |4], (cM 3ananue 2).

1 -1 T 1 <2 9
5. lano:  A=|2 0 |; B=[3 A "O]; C=|o0o 4 1
7 3 -6 1 0

Hatitu: A - B-2C

Camocmonmensuasn paboma Ne 2
CamocrosaTtensuas pabora Ha 2 BapuaHnTa, 1o teme «llpemen QyHKIUY,
auddepeHIranbHoe HCUHCIeHHe (GyHKIMH OfHOM HepeMeHHOI

1. BelYuCIUTE Tpenens:
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xt 4352 Vli+x -1 . 8t =3’ =1
6) lim ;

a)£1£I01x5+x3+2x2’ 6&1;11 Bt o nse Int 152 +7 °
X 2
2) lim (1+£) : a)limif—; e)lim(\/x2+5x~x).
X— o 3x x=05in“4x X—0
2. Haiitu Touku PaspeiBa QyHKIHH, YKa3aTh HxX Xapakxrep:
2—x, ecru—-3<x<l; 9_ 2
a) f(x) = 6) y=

2x, ecnu 1<x<2. 3—-x

Camocmoamenvnasn paboma Ne 3
Camocrositenshas pa6ora Ha 2 BapHuaHTa, no Teme «MHrerpanpHoe Hcumcnenue
(YHKLHMH OZ1HO# NepeMeHHOI
1. Cpopmymupyiite onpenenenne nepBO0Opa3HOi QyHKIHK.
N T

V1-x?
3. UYemy paBeH HeompenenHmbI MHTCIpal OT (YHKIMH, yMHOXEHHON Ha
MPOU3BONIBHOE IeHICTBUTENIFHOE YHCITO?
4. J' a‘dx =

5. Hanmmmre popmyiy samensr [IEPEMEHHOH B HEONpeNenEHHOM HHTerpaie.

2
6. Borunciure: a)f@)—-dx; 6) [sin(4-5x).dx; B) [6x-Inx .
X

Camocmonmensuan paboma No 4
Camocrostensnas pabora ma 2 BapHaHTa, no Teme «MHTerpanbHOe HcumcieHue
(YHKUMH OZHOI TIepeMeHHOiT

b a
1. 3nauenue HHTerpaa j f(x)dx paBHO -%. Haiinure 3Hauenyue I F(x)dx .
a b

2. Hanumuare (opmyity 3amensr [IEPEMEHHO /7151 onpenenéuHoro HHTerpaa.

3. KpuBonuneiinas Tpanemus OTPaHHYCHA THHUSMH: X = a, X = B, y=0,y=1f(x).
3anuuwmTe GopMysTy IS BRYHCITEHHs TUIOIIANH GUTYDBI, €CIH OHA PaCIONOKEHa
HIKe ocu OX.

4. Hanummre ¢popmyny Hetotona-Jleiibuumna nys BBIMHCJIEHHS OIpeenéHHBIX
HHTerpajos.

5. llepeuncrnure coiictra ONpPEAENEHHBIX HHTETPAIIOB.

V5
o xdx -
6. BI:I‘{I/ICJIPITCI a) HCIIOJIB3Y ST METO 3aMEHEI [IEpEMEHHOH: I‘——;
1 V4 + x2

2
0) npumeHsst Mmeto UHTEIPHPOBAHHS 10 YACTSIM: _[ (1-2x) In xdx.
1

Camocmonmenvuan paboma Ne 5
CamocTosTensHas paGora ma 2 BdpHaHTa, N0 TeMe «YuCIOBBIE H
(yHKIHOHATBHBIE PsTBD
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1. Ycranosure COOTBETCTBHE MEX]Y psiaamu:

Sn-2 o (1) (n+22) & (x—15)
D B G g,
Ha3BaHUIMU:
a. 3HaKOYepe Iy oIHiics; 6. cTernenHoi; B. 3HAKOIIOJIOXKHUTEBHBII;
T. TeOMETPHYECKUIL; A. OTPHUUATELHEI,

2. B Pe3ynbTaTe HCClenOBaHUS 3HAKOIIOJIOXUTEIBHOTO bPAna Ha cxogumocTs ¢
IMOMOILBKO PpanuKalnpHOro MpH3HaKa KOI.[IPI, YCIIOBHEM  CXOOUMOCTH SABJISACTCA

3Hauenne K = lim Na, ... '

n —w
a)k>1; 6)k<1; B) k=1; Nk#0
3. B c¢opmynuposke NpU3HaKa cpaBHeHus:  «llycmv dans: dsq pada c
nonodNcUmensHoIMY Yienamuy }:u (1) u Zm:v" (2). Ecru npu n-w cyujecmayem
KOHEYHbIll npeden omuouleHys obwux wnenoe padoe (1) u (2), m.e. lim% - A, mo
S n—w vﬂ

oba pada nubo 00HO8peMenHo cxodamea, 1ubo pacxoosmes (m.e. 6edym cebs

00UHAK060)», 3HAYEHHE A JOIKHO GhITh. a)
A>1; 6) A<I1; B) A=1; NA#0
4. JlaH psn > 25” +'1 - Haitnure werB&prerii snement Z@HHOTO psifia.

Rl

n=1

3 5
5. Onpenenure, cxomuTes Win pacxonuTes psix Z —575 - OBBsicHUTE CBOIf OTBeT.,
1 R

0
n=

Camocmosamensnan paboma No 6

CaMocrosirenbHas paGota ma 2 Bapuanta, mno teme «Juddepennuansnoe

UCUHCIICHHE (DYHKIUH HECKOIbKHX HePEMEHHBIX»

1. Halinure yactrele mponssoxmsie TIEPBOTO H BTOPOro NOPSAIKOB hyHKLHIH:
u=ln(2xy) — ™ + y*-sin3x + Xy,

2. Uccnenyiite ¢ysxmmio Ha SKCTpeMyM: u = 20xy” — 2x* — 20x +15.

3. Hcnonp3sys Gopmyny npubIIKEHHEX BBIYMCJICHUH, HaHOWMTE 3HAYeHHH

BEIPa)KEHHUS: e"%.1,972

Camocmonamensnan paboma No 7
CamocrostesnsHas paGora Ha 2 Bapuanta, 110 Teme «lMHTerpaneHoe HCYHCIIeHHe
(yHEKIHE HecKOTBKIX TIEPEMEHHBIX»

Beraucnure kpuBonuseitnbrii HMHTEerpan §5x-dy+ y-dx IO 3aJaHHOMY KOHTYpy L,
L

rie L — KOHTyp TpeyronsHuka ABO, O(0; 0), A(0; 2), B(- 2; 2); npeo6pasyiire
€ro B 1BO¥HOMH HHTerpan (1o popmyse I PHHA) U BEIYHCITHTE €ro, MeHsis TIpeiestbl
HMHTETPUPOBAHHSI.

Camocmoamenvnan paboma No 8
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Camocrositensnas paGora ma 2 BapuaHnTa, no Teme «/luddepennuansusie
YPABHEHHS U UX CUCTEMBI»
1. Pemmte tuddeperumansupie YPaBHEHHUS [IEPBOTO TIOPsIIKA:
1) Yy =2
Xo = 09 Yo = 2; '
2. Peunte nuddepenuuansHpre YPABHEHHS BTOPOTI'0 OPSIKA:
a) y’'-7y’ +12y=0;
6) y” +6y’+9y=0;
B) y’+9y=0;
r) y’ -5y’ +6y=2cosx — METOZOM HEONpeNenEHHBIX KOO PUITHEHTOB;
A) ¥y’ =5y’ +6y=2-cosx — METOZI0OM BapHallUM ITOCTOSHHBIX.

2) (x2+y2)afx—xydy=0; 3) y'~x+g-y=0.
%

Camocmoamensnan pasoma No 9 _

Camocrostensnas paGora ma 2 BapuanTa, no Tteme «/luddepenumansasie

YPaBHEHHS U UX CHCTEMBbI»

Pemmts  nuueitnyio OAHOPOZHYIO cucTeMy nubdepeHIHaTbHbIX YPaBHEHHi1;

{y. =3y +2y,;
»'=3y +4y,.

a) METO/IOM MCKJIIOUEeH s HEH3BECTHBIX;

6) MmeTonom Ditnepa (MeTomom COGCTBEHHBIX BEKTOPOB);

B) HAHITH YaCTHOE pellleHHe CHCTeMEL TIpH 33 JAHHBIX HAYaNbHEIX yCIOBHAX

Yi(0)= 2, y,(0)==3.

rie  yi=yi(X), y2=ya(x)

Camocmoamenvnan pasoma No 10
Camocrosrensnas  pa6ora wma 10 BapHaHTOB, II0 TeMe «DJIEeMEHTHI
MaTeMaTH4eCKOM CTATUCTHKHY '
I. Mwmerotcst nauubie uHTepBaNoB MEXy paspilamMu HeHpOHa 3PHTENBHOM KOpPbI
KPOJIHKa B M/CeK:
200 8 14 53 256 56 74 35 23 19 39
15 11 18 63 19 30 30 15 5 13 50
25 4 42 26 16 46 36 27 50 10 130
70 43 5 45 2 8 19 44 54 49 32
55 53 47 73 11 38 . <121 -~ 144 - - 53 : 268 9
57 75 108 65 14 11 7 98 140
Ioctpouts cratucruyeckoe pacrpenienenne BoIOOPKH; HOCTPOUTH MONHMIOH U
THCTOTpaMMy  4acToT; JaTh XapaKTePUCTHKY pacnpenesieHusl npu3HaKa,
BBIMCITHB JUIL 3TOTO: a) MenuaHy; 6) Moy; B) cpenHee apudMeTHyeckoe; r)
AMCNIepCHIO; 1) CpeHee KBaJPaTHYHOE OTKIOHEHHe, IlpoBeputs runoresy o
HOPMaJIbHOM pacnipesie/IeHiH BEIGOPKH, HCTIONB3Ys METO $ [Tupcona.

2. Tlo nanHBIM Clefylomell Tabiuubl ONpeNeNHTs B KOPPEJSIHOHHOH

3aBHCHMOCTH, BBIMHCITUTE KOI((MINEHT KOppensauuu u COCTaBUTh YpaBHEHHUS
HPAMBIX PErPECCHH:
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Bonpocu k IK3ameny
1 cemecmp
MuoxecTso. Bumsl MHOXECTB, ONpe/ieleH s, IpUMepL.
HonmuoxecTro. Pasnocts MHOXECTB, PaBEHCTBO MHOKECTE,

Buner oto6parxenuii ME} 1y MHOXecTBamH. Onpenerenus, TIPUMEpBI.
Tpsivoe npoussenenue MaONKeCTE,

Sy B LR

MHOXECTBaMH.
I‘II/IC.TIOBI’:IC MHOXECTBa, MHOXKECTBO KOMIITIEKCHBIX YHCeT.

o

Iepeceuenne u 06bequnenne MHOXecTB. Onpezenenue, CBOJCTBa, IPUMEpBL.

Huarpammsr Diinepa-Benna xax TCOMETpHHICCKas HILIIOCTPAIKS ONeparyil Hax

8. OHCpaHI/IH CJIOXKEHH, BBIYUTaAHUS, YMHOXCHHSA W JeJeHUs Ha MHOXecTBe

KOMILICKCHBIX YHCeT.

9. Onepaunn BO3BEICHHSI B CTEeHb H H3BJIEYEHHUSHA KOpHA n creneHn Hu3

KOMIIJIEKCHOTO YyHca.

10.Ipsimoyronsuas ACKapToBa CHCTeMa KOOpAMHAT, THHA OTpe3ka. Meropn
KOOpMHAT Ha ILIOCKOCTH, IeOMeTpHYecKas CHCTEMa YpaBHEHMH ¢ NByMs

[IepeMEeHHBIMHY.
11. Tlonsipuas cucrema KOOpAHHAT, ITOCTPOEHHE TOYEK.

12.@opmyner mepexoma or HOJIIPHEIX K NPSIMOYTOJNEHBIM KOOpJIMHATAM; OT

TPAMOYTOJBHBIX K IONSPHEIM KOOPAHHATAM.
13. Jlenenue otpeska s 3aJJaHHOM OTHOILIEHHUH.
14.Ilpsamas munaus ua IITIOCKOCTH, CIIOCOOKI 3aaHus U BUJBI ypaBHEHUH.
15.YpaBrenue npsmoit ¢ YTIIOBBIM K03 duLmenTOM,
16.0611ee ypaBuenue MIPSIMOJA,
17.0cHoBHbIe 3a129H Ha MPAMYIO.
18.Kpussie BToporo TIOPsIJIKA: OKPYKHOCTE.
19.KpuBerie Broporo NopsaKa: HIITHIIC.
20.Kpussle BToporo nopsaKa: runepdona.
21.Kpussie BToporo nopsinka: mapa6ona.
22.2neMeHTH aHaHTHYECKO TFCOMETPUH B IPOCTPAHCTRE.
23.MaTpuusl, BUbI MaTpHuil.
24.Onpenenurtenu BTOPOTO H TPETBETO HOPSIKOB, CBOMCTBA ONpeNIeNuTeNe.
25.0nepauuu Hap MaTpHLUAMH: A =B, A-B, 4+B, 4. A, AeR.
26.0nepanun Hajy MaTpHLAMU: 4-B; A4,
27.Pewienne cucrem ABYX JINHEHHBIX ypaBHEHHUH ¢ ABYMsI HEU3BECTHEIMH.
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28.Pemenne cucrem TPEX JIMHEHWHBIX YpaBHEHHI c TPEMsI TIEPEMEHHBIMH: MeTO
Kpamepa.

29.Pemenue cucrem TPeX JIMHEHHBIX YpaBHeHHH c TPeMsI TMEpEeMEeHHBIMH: MeTos
Iaycca. '

30.Pewenre cucrem TPE€X JHHEHHBIX ypaBHEHHWl ¢ TpEMS IIepEeMEHHBIMU:
MaTpUYHBINA METOL,

31.0npenenenne u crioco6s: 3ajanus GyHKIMi, 0630p SJIEMEHTAPHEIX (byHKIIMIL.

32.I1penen GyHKIHH, OCHOBHELE TEOpeMBbI 0 Npejenax.

33.Metons! Beuncenus IIpenesioB GpyHKIuMi,

34.HenpepriBHOCTE yHKUWMIT, puMeps! HETIPEPBIBHEIX i PA3PBIBHBIX (yHKIHI,

35.IlpousBonnas byHKUMH, OCHOBHEIE npasuia 1uddepenurposanus.

36.ITpoussonmbie SMEMEHTAapHBIX (YHKIIAHA.

37. Tudppepenuan (yHKumii, ero npumenenue.

38.I1punoxxenus npoussoamoii byHKUmiA.

39.ITpoussonusie u AuddepeHurans! Beicmmx TTOPSZIKOB.

2 cemecmp

1. IepBoobpazuas u HeONpeIeICHHEIH HHTErpalr.

2. OcHoBHbIE CBOlCTBA HEOIpeNICNIeHHBIX HHTErPaIIOB, Tabmua HHTETPaJIoB.

3. OcHoBHbIE MeTOBI UHTEIrPHPOBAHNSI, HHTETPUPOBAHHE APOOHO-paMOHAIEHEIX
H TPUTOHOMETPHYECKHUX (yHKI[HIA.

4. OnpeneneHnsrii HHTETpajl, OCHOBHBIE CBOWCTBA, CBS3L HEOlpe/ieIeHHBIM

HHTErpajioM.

OcHoBHEIE MeTO/IBI BEIUMCTEHIS ONPENEIeHHBIX HHTETPAIOB.

Ipunoxenns onpenenennsx HHTETpaNoBs.

HecoGcTsennbie unrerpansr, nx CXOIHUMOCTb.

Yucnossle psager ¢ TIONIOKUTENBPHBIMA ~ YII€HAMH, OCHOBHEIE TIOHATHS,

HEOOXOIMMOE M JI0CTaTOYHbIe YCJIOBHS CXONMMOCTH (NpH3HAKH CpaBHEHHS,

Hanambepa, Koum).

9. 3HakornepemeHHbIe U SHaKOYEpenyOIUecs PAIbl, OCHOBHEIE TIOHSTHS, IPU3HAK
JleiiGuuna, uccnenosanue Ha YCIIOBHYIO H aGCONIOTHYIO CXOMUMOCTS,

10. ®yHxumonansHpre PAIBI, CTETICHHBIE PSABI, 06JIACTE CXOMMOCTH.

11. Paper Teiinopa u Maknopena, pasnoxenue B P2 3IEMEHTapHBIX ()YHKITHIA.

12. Tlpumenenue psmos B TPUOIMKEHHBIX BBIYHUCIICHHUSIX (BbIYMCIIEHHE 3HAYEHUiT
TPUTOHOMETPHYECKUX byHKImi, panukaos, TTOKA3aTeNbHBIX u
JIorapuMHUIECKHX BRIpaKEeHHiL, ONPEEEHHBIX HHTETPATIOB).

© N o

3 cemecmp
l. ®ynkuuu Heckonbkux NICpEMEHHBIX, 0003HAYEHHS, OCHOBHBIE TIOHSTHS,
00JIaCTh ONpeeneH s, TUHUH U TIOBEPXHOCTH ypOBH.
2. Ilepenen ®HIT, HEIPEPBIBHOCTE. :
3. YacTHble TIpoM3BOAHBIE OHIT, Auddepenuuansr, nuddeperunporanme
CIIOKHBIX (DYHKLMH U HEeSBHBIX dyHKIuiL.
4. YacTHele npoM3BOmHEIE U AubepeHInansl  BeICIIHX nopsnkos  MHIJ,
[IPUMCHEHHE B MPUOMMIKEHHBIX BEIYHCIICHUSIX,
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5. DneMeHTHI Teopuu moms: TIPOU3BOZHAS 110 HATIPABIIEHHIO, IPaIHEHT,

6. KacarensHas miockocts HOpMalb K MOBEpXHOCTH.

7. Okerpemym OHIT: JIOKaNbHBIH, II106ABHBIN, YCIOBHBIIL,

8. Meros HauMeHpIIx KBaaparos. :

9. JlBoiiHoii MHTErpai: onpesesnexue, CBOMCTBA, METOIBI BBIYHCIIEHHUS.

10. 3amena nepemenHoit B 1BOMHOM HHTErpaJe. '

11. OcHoBHbIe mpHIONKEHHS ABOHHOIO WHTErpana: BEIMHCIICHHe IJomanei,
00BEMOB, Macchl, LEHTPA TSKECTH, CTATHYECKUX MOMEHTOB, MOMEHTOB HHEPLIHH.
12. Tpoiinoii HHTETpall: OnpeieNieHye, CBOiCTBa, METO/IEI BEIYHCIIEHHS,

13. 3amena nepemennoii B TPOHHOM HHTErpare.

14. OcnoBHbIe npHIOKEHMS TPOHHOTO MHTErpaja: BBIYHCIIEHHe 00BEMOB, Macckr,
UCHTPa TAKECTH, CTATHYECKHX MOMEHTOR, MOMEHTOR HHEPILHH.

15. Kpusonuneiinsie HHTErpaikl MepBOro poja: OCHOBHEIE TIOHSITHs, OCHOBHBIE
CBOHMCTBA, METOIBI BEIYMCIICHHUS, OCHOBHEIE TIPHIIOKEHKS.

16. KpuBonuneiinsie MHTErpajel BTOPOrO poja: OCHOBHEIE MOHATHS, OCHOBHEBIE
CBOHCTBA, METO/IBI BBIYUCIIEHHS], OCHOBHELE NPHITOKEHHMSI.

17. Yenosue nesaBucumocty KPHBOJIMHEHHOr0 MHTerpana o KOOpJTHHATaM OT
TIyTH MHTErPUPOBAHMUSA, HMHTETPUPOBAHUE IONHEIX Anpdeperumanos, bopmyia
I'puna. Haxoxnenue yHKUMH IO & ToMHOMY nuddeperunany:

4 cemecmp
1. Mudpdpepenupmansusre ypaBHeHHs. OCHOBHBIE TOHATHS. Huddepennuansusie
YpaBHeHHA l-oro mnopsaka. Teopema o CYWIECTBOBAHHH M €QMHCTBEHHOCTH
petienns  nudpepeHnnaTbHOro ypaBHeHHs. OOImee u yacTHoe peleHus
AuddepeHumanbHOro YPaBHEHHs NIEPBOTo HOpsaKa.
2. YpaBHenus ¢ paszessiommmucs epemeHHbIMA. TIpumepsr
3. OnHOponHbre nuddepeHnnansuee ypaBHeHus. Merons! penrenus.
4. JIuneiigere nuddepenunansupie YpaBHeHus l-oro mopsinka. Merox bepnynnu
PCLICHUS TUHEHHBIX NH(DepeHHanLHbIX ypaBHeHuil. [Ipumeper
5. YpaBHeHHE B ITONHBIX nuddepenuuanax. Ypasnenne Beprym, Ipumeprr
6. Nudpdepenuuansupie ypasnenus BBICIINX  NOpAAKOB. OCHOBHBIE MOHSTHSL
Ipocreiimue ypasrenus n-oro nopsaka. ITpumeper. ,
7. Mudpdepenpansunpre YPABHEHHs  BBICIUMX  IMOPSJKOB, JIOIy CKaroIIIHe
TOHMIKeHHE Mops/Ka. MeTobl pemenus, Ipumepsr.
8. Jlunetinsie oxHOpoxHEIE auddepernnanbabe ypasHenms BTOPOI'O ITOPSIKA C
TMOCTOAHHBIMU K03 puumenramu. Obiee 1 yacTHOe peueHus.
9. Jluneitubie HeoxHOpOAHEIE aupdepeHImaTbHEIe YPABHEHHsI BTOPOTO TOpsi/Ka ¢
TNOCTOAHHBIMY KOG GunmenTamu. Merox BapHalMH IIPOU3BONBHBIX MTOCTOSHHBLX,
10. Jluneitnse HeomHopoamsre nuddepeHIHATBHEIE ypaBHeHHs BTOPOT'O MOpsijKa
€ TIOCTOSHHBIMU Ko3(unHeHTaMy. Metoy HEONpeNenéHHbIX Koo duimenTon
(BHA npaBoii yactu fix) = eGX(Pm(x)cosBx + Qix)sinPx). Mpumepsr.
11. Cucremsl nuueitnbrx AuddepeHnranbHpIx YPABHEHUM, METOM HCKIIIOYeHMs
HCH3BECTHBIX, MeToJ| Diinepa.
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12. Jluneiinble omHOponmble n HEONHOpoAHbIe AuddepenHIansHbe YPaBHEHHs
BBICIIMX TIOpANKOB. MeToz HeonpenenéHupx Koo duIHEeHTOB 1 MeTO BapHaluH
[TPOU3BOJILHBIX ITOCTOSHHEIX.

13. Tlpumeps! nmpukiagmsx 3a/lad, peuraeMeIX ¢ IMOMOIIBIO nupdepernyansapx
YPaBHEHHIA.

14. Bunpr KOMOHHATOPHEIX COCNMHEHHH, ONpeLeIeH s, Gopmy kL.

15. Bunsr COOBITHIA, KITacCHYecKoe OIPEAETIEHNUE BEPOSTHOCTH COOBITHSL.

16. Teopemsr cnosxenms wu YMHOXEHHUS BEPOATHOCTEH, (opmyna mnonHoi
BEPOATHOCTH COOBITHS.

17. Cnyyaiinere AHUCKPETHBIC BENTUYMHBI, HX MaTeMaTHYECKHe XapaKTePUCTHKH.

18. Cryqaiinbie HenpepriBHEIe BEJIMYUHBI, HX MaTeMaTHYECKHe XapaKTepPHCTHKH,
19. OcHoBHble 3aKoHEI pacripeneNieHus CIay4alHbIX BelUYHH (6uHOMMANBHEI,
HOpMaJlbHEI ).

20. Tlomstee o cratucTHYECKOI COBOKYITHOCTH, BBIGOpKe. CTaTHcTHYecKkoe
paclipenienenue BoIGOpKH. DMmnupuyeckas dyHKuMA pacnpenenenus. Ilonuron u
THCTOrpaMMa.

21. Xapakrepuctuku SMITHPHYECKOr0 pacrpe/ieNeHus i HX BLIYHCIICHHe,

22.  Tlposepka  craTHcTHUECKHX runores.  CpaBHeHHEe — 3MIHpHYecKux
Paclpesielennii ¢ HOPMATBHBIM pachpeneneHHeM u NPYTHMU TEOPEeTHYECKHMHU
pacripesieneHus My,

23. Cratuctuyeckas onenka l1apaMeTpoB pacnpenenenus. OneHka TeHepanbHON
cpenneit. OueHka reHepansHoOMH JHCIIEPCHH. '

24. HMurtepBanbHas omeHka. HoBepurensusrii uHTepBan aus MO HopmansHOro
pacrnpeneneHus. :

25. Ouenkn IIapaMeTpoB reHepabHoif COBOKYIHOCTH 1O €& BeiGopke. TouHOCTS
OLEHKH IapaMeTpoB.

26. Ilonarue o KOPPENILHOHHON 3aBHCHMOCTH (IHHeHHAs Koppenauus), o
ko3 duumenTe Koppensmuy, o (YHKIUM PETpeccHH, 0 THHHSX perpeccum.

Ipumeps1 sk3aMeHaUHOHHBIX GHIeTOR
1 cemecmp
1. (16) Jlaubl mHOXecTBa A = {10; 14; 13; 1; 2; 6; I5} u B ={l; 2 16; 18}.
Torna pesynsraTom orepauun A N B Gyner MuOX)ecTRO ...
D{10; 14; 13; 6; 15}; 2){10; 14; 13; 1; 2; 6; 16; 15; 18}; 3L 2} 4){18; 16).

2. (16) Onpenenurens paBeH ...

D-17; 2)-11; 3)11; 4)17.

3 4 . '
3. (16) 3amanbl marpuusr A = (O 2) u B = [15 j] Torma pemenuem

MaTpu4IHOTO ypaBHeHus A + X =B  smugercs ...

OGSl P ge (L 2)

4. (16) Jansr MaTpunsl A pasMmepHocTH 3x6 wu B pa3mMepHocTH  6x3.
Ipoussenenue A-B CYILECTBYET U HMEET Pa3sMEPHOCTS ...
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1)3x3; 2)3xé6: 3) 6x6; 4) 6x3. _
5. (36) Ecnu (xo; yo; Z0) PeLlieHHE CHCTeMBI TMHEHHEIX YpaBHeHH
X = ¥ + 2z = 6
-x + 2y + 2 1, Toraa Xo+yp+zy pasHo ...
dx + 3y - 3z = _j5,
1) 4 2) -2; 3) 2; 4) 3.

G 1
6. (16) lanbl 1Ba KOMIIEKCHEIX qHCIa B anrebpanyeckoii bopme z, = g - Ei u

1 1
z;= 5 gt Torna cymma uncen z; u z, paBHa ...

D3-i; 2) 2—-i; 3) 2 4) - 2.
7. (16) 3navenue dyukmun f(z) =2z —i B Touke zy= 1 + 2; PaBHO ...
8. (26) Tlonspusie KOOpAMHAThl Touku A(-1; 1) pasHsr ...
9. (16) Paccrosuue MEXIy Toukamu A (1;-3)u B (- 2; 4) paBHo ...
) Vi0; 2) V2; 3) Js0; 4) /s8. :
10. (26) Cxansproe [IPOH3BENICHHE BEKTOPOB B KoopmuHaTHOH  hopme
onpenensercs hopMynoi ...

a a, a i J k
) abe=lb b, s 2) axb=lp, b, b,|;
e ¢ ¢ ¢ ¢, c
3)a-b=a, b +a,-s + a,-b; 4) a-b=a,-b - a,-b,
11. (16) Vrnosoii K03 QHUIHeHT mpsamoit 2X+y ¥ T=0 paBeH ...
1)-2; 2) 2; 3)7; 4)3,5.

12. (26) Kanonuueckoe YPABHCHHE NPSIMOH, 3a1aHHOM TOuKOH u HanpaBIIIOIIUM
BEKTOPOM UMEET BH ...
DEn _yon; 2) x=x _ y-y . 3)y=kx+b; 4)a-(x—xp) + By —yo) =0.

q a Xy =% Y2 =0
13. (26) Ecnu nnockocets Ax + 2y+5z-9=9 NIPOXOIHUT Yepe3 Touky M(2; — 1;
3), To 3HAueHHe Kos(p¢uimenra A pagen. ..

1)-1; 2)-2; 3)3; 4) 2.
2 2

14. (16) YpaBHenue ;—5 +Z =1 IIITOCKOCTH Omlpenenser ...

16
1) snnune;  2) runepbony; 3) OKpYKHOCTE;  4) mapaGonny.
2 2
15. (16) OKcLeHTpHCcHTeT rUIepO0JIb 1£6— - % =1 paBeH ...

1) 4/5;  2)4/3; 3)5/4; 4) 3/4.
16. (36) Komuuectso UEJIBIX YHCeN NpHHamNe}RaIMX oOmactu ONpeNeIeHus
2
+2
17. (26) Tpoussoanas bynkunn y=2¢*_ 4 HMEET BUJ ...
1) 6e™; 2) 26 3) 2¢" —4; 4) 6e*—4.

X +2x—1
18. (26) 3nayenne npenena |jm-—- "<*~1 PaBHoO ...
=0 5x° + 4x% +2

ysKIMM y = PaBHO ...
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19. (16) V3 npusensuusix TIPENIEIOB  yKaXHTEe Te, KOTOpble BBIYUCIISAIOTCS C
TIOMOIIBIO MIEPBOT0 3aMeyaTeIbHOTo npenena ..,

. 8-y 1Y ; 2—x . sindx
1)1 5 2)ig ( =5 3)Iim ==X ; 4) i, Sindx
)vl—{g xz;x_z )xl»n}: I+2x )x—bfo x2+x_5, ) x>0 5x

20. (16) Ilpoussonnas BTOPOro nopsaka GpyHKUHH y = sin 5x mmeer BHJ ...

2 cemecmp
1. (26) Yxaxwure Bce BEpHBIC yTBep3KkaeHus (C — mponsBonbHas NIOCTOSTHHas )
D1 gde = [ s [ gy ) [k f)ar=k- [ f(x)ax
dx " "
3)J-x2+l=—arctgx+C' | 4)J-edv=e +C

2. (56) Haiinure 3nauenue MHTerpana:  [e*-cos(l+3e"). dx
3. (86) Haiinure 3Hauenue TIOIWAAH KPUBOJIMHEHHOM Tpanenuuy, orpaHHYeHHOMH
JMHUAMU:

y=vx; x=4 y=0
4 (26) B (opMyTEpoBKke mpusHAKa CpaBHEHHUS: «lIyemb damnwsi deq pada c
nonosicumensioimu unenamu Yy, (1) u i:vn_(Z). Ecnu npu n- o cywyecmeyem

5 . s iy
KoneuHolu npeden omuowienuys obwux unenoe psdos (D u(2), me. lim* - A4, mo

n—w P
n

oba psda nubo 00HOBpeMento cxodames, ubo pacxoosames (m.e. eedym cefs
00UHaK060) », 3HAYeHHE A TOJIKHO OBITE. . . a)A>1; 0)A<1;
B) A=1; NA#0

) 3
3. (56) Uccnenyiite psix Ha cxommmocTs: > (——;):i
=2

6. (86) Paznaras TIONBIHTETPANIBHYI0 (YHKIHIO B PAll, BBIMHCIIATE HHTErpan
1

jx5 “e”+dy ¢ TOYHOCTBIO J10 & = 0,001.
0

3 cemecmp
1. (46) Chopmynupyiire HEOOXOMMMBIE H NOCTATOYHbIE YCJIOBHS CyIIECTBOBAHMS
JIOKAILHOTO 9KCTpeMyMa (yHKIHu ABYX MepeMEHHEIX. :
2, (66) Boryuciure, HCIIONB3yst  hopmyaty IPHOIKEHHBIX BBIYHCIICHMIA:
1,925 _60,07'
3. (76) Oynkuus JABYX II€PEMEHHBIX 3a/maHa (opmyoit u = x? + Y+ Xy — 6x — 9y
+18. Uccnenyiire JaHHYI0 QYHKUMIO HA HamHyme 9KCTpeMyMa.
4, (26) Ecnu ¢ynkuun Px; y) u Q(x; Y) HeIPepsIBHEI BMmecTe co CBOMMH

crpaBeanuBa Gopmyia fP(X; y)dx +Q(x; y)dy = .,
L
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a)_[!(i—xg + %dedy; 6) j;f(gy—P - %%dedy; B)_LJ’(%? N %,?dedy; r)

(% - 2)ea

o
5. (46) 3anmmumure bopmyer s PacCTaHOBKH Mpenenon HHTETPHPOBaHUSA B
ABOMHOM MHTeTpalle B IEKAPTOBBIX KOOpJHHATAX,

6. (76) Beruuciure: f(xy +Inx)dx +(y + 2x)dy, rae C — KOHTYD, OrpaHHYHBAFOLLIHIA
J
obnacTs: Y=%x, ¥=2x- %",

4 cemecmp
1. (26) Ykaxure auddepennuansnoe YPaBHEHHE [IePBOro MopsKa.

2xy'=y-xe™; 2) %Vx—l =1;3) y-y’=¢€’"; g dy = (5 + x )ydx.

2. (26) lano auddepennuansroe ypasHeHue y" — 15y’ + 6y = 0. Tornma
COOTBETCTBYIOIIEe EMY XapaKTEPHCTHYECKOE YPaBHEHHE UMeeT BUI ...
D I+15k+6k’>=0; 2) K*— I5k+6=0; 3) K+ 15k—6=0; 4) K* + 15k
+6=0.
3. (46) Pemure Tubdepenunatsaoe YPABHEHHE [IEPBOTO MopsiIKa:
y’cosx = (y + 1)sinx, y(0)=0
4. (76) Pemure i depernuanproe YPaBHEHHE BTOPOTO MOpsAKa:
Yy’ +9y=36-¢*

5. (36) Komuuectso PasIMIHBIX KOMIIO3ULMIA, COMepIKarix 4EThIpE I[BETKA He
TTOBTOPSIOILUXCA COPTOB, U3 HMEIOLIHXCS NeBSTH COPTOB paBHO ...

1) 3024; 2) 126; 3) 495; 4) 6561.
6. (16) Mopa BapuaumonHoro pana2; 3;13; 13; 3; 5; 5;13;5;6; 13; 9; 13311
paBHa ...

1)5; 2)11; 3)2; 4) 13.
7. (56) BeposrHocTs TONa/laHksl B MHUILEHD TIPH MepBOM BbICTpenie pasHa 0,7, npu
BTopoM — 0,8, mpu Tpethem — 0,9. Haiiru BEPOATHOCTB TOTO, 4TO MHpH Tpéx
BBICTpenax OyneT XoTs 651 01HO Homananue B MHUIIIEHE,
8 (36) Tycrs X — AHCKPETHAs ciyyaiiHas BEJIMYHHA, 3aJaHHAs 3aKOHOM

pacrpenenenus BEpPOATHOCTEH:
=]

p]05]05

Hatinure maremarmyeckoe OXHJlaHHe H CcpelHee KBaZpaTUYIECKOE OTKIIOHEHHe
STOH CITy4YalHOH BeTMYMHEL

9. (36) BexoxecTs cemsin cocraBisietr 70%. Haiinure BEPOSATHOCTE TOTO, YTO U3
IIATH MMOCAXKEHHBIX CeMsIH B30HIYT He MeHee Tpex.
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6.5. ®ons ouenounpix cpeacrs

Ilonuelit  Gank 3aMaHUK  JuIs TeKYIEro, pyGexHbIX KOHTpOJIeH u
IIPOMEIKYTOYHOI aTTecTammu o AUCLHIIMEE, MOKa3aTenw, KPHUTEPHH, IIKAJIBI
OLCHHBAHUS  KOMIIETEHIHIA, METO/INYECKHe  MaTepuansl, OIpEIENOIIHe
IPOLEAYPhl OLEHHBAHUS obpasoBaTensHpIX Pe3yIIBTaTOB, NMpHUBeneHLI B y4ebHo-
METO/IHYECKOM KOMIUIEKCE THCIUILTHHE].

7. OCHOBHASI 1 AONOJIHUTENBHA S YUYEBHAS JINTEPATYPA
7.1. OcnoBHas y4yeOHas JINTepaTypa

1. Baspun Y. U. Bricimas Marematuka. — M.: U3narensckuii LEHTP «AKazeMus»,
2002. :
2. I'eBopksn I1. C. Bhicmag MaTeMaruka. Jluneitnag anrebpa M aHanuTHYecKas
TEOMETpus. — 2-e U3, ucnp. u gom. — M. : OU3SMATIIUT, 2014. — 208c. — loctyn
13 OBC «Koncynsranr CTyIeHTa»

3. I'eopksn I1. C. Beicuag Matematrka. OCHOBEI MaTemaTHueckoro aHaju3a:
YueGHuK ans Bysos. — M.: OUSMATIIMT, 2011. — 240c. — Jloctyn uz BBC
«KoHcynprant CTYI€HTa»

4. I'mypman B. E, PyxoBozncTeo k PeIeH o 3amay mo Téopun BEPOATHOCTEH U
MaTeMaTH4eCKOl cTaTHcTHKe: Yye, ITocobue — 12-¢ U3M., mepepab. — M.:
Bricmiee o0pa3osanue, 2006.

5. Muxees B. U, [TaBmouenko 10. B. Bsicias MaTeMaTuKa, KpaTkuil Kypc:
Y4ebHOe nocobue. — 2-¢ M3M., Mcop. — M.: OUBMATIINT, 2008. — 196¢. —
Hoctyn u3z DBC «Koucymprant crynenray :

7.2. lonoanurensuas JINTEepaTypa

1. Byrpos 5. C., Huxonsckuit C. M. C6opHuk 3amau mo BBICIIEH MareMmaTHke:
Y4ebHoe mocobue. — 4-¢ u3g. — M.: OUBMATIIUT, 2001. — 304c. — ocryn u3
9BC «Koucynsrant CTYEeHTa»

2. ly6posckuii B. B. OOkIKHOBEHHEBIE Auddepennransapre YpaBHenus. Teopus u
[pUIIOKEHHs [ DIeKTPOHHbIH pecypc]: yueb. nocobue / B. B. yGposckuit, C. U.
Kanuenko — Mockaa: OJIMHTA, 2015. - 180 ¢. — 9BC «KoHcynsrant CTyZeHTa»
3. Jlekuuu no MaTemMaTu4eckoMy aHanuzy. Y.I[ [Onexrponnsriz pecype] : yueGroe
nocobue / B.T. Hy6poBun - Kazanp : H3a-Bo Kaszan., YH-Ta, 2016.

4. Jlynry K. H., Maxkapos E. B. Beicmas MaTtematuka. PykoBomcTtso K peleHuo
3amad. T.1. - 3-e u3p., nepepab. — M.: OU3BMATIIUT, 2013. — 216c¢. - octym us
9BC «Koucynsrant CTyIeHTa» :
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5. Matemaruka: y4ebroe nocobue/C. W. Hcaega, JI. B, Kuay6, E B. IOpsena —
Kpacuospck: Cub.denep.yu-1, 2011. — 156¢c. — Nocryn uz DBC «KoHcynsranT
CTYZIeHTa»

6. Jauko ILE., ITomos AT., KoxeBHnkopa T.5I. Bricimass maremaruka g
YUPa)XXHEHHSX U 3aaa4ax. Y., [, — M.: Brrcmasg mKoma, 1999. — 304 c.

7. JaHko ILE., Ilomos A.T .» KoxeBHukosa T.4. Brictias  marematuxa B
YUPOKHEHUsX U 3amavax. Y, I, — M. Briciag mikona, 1999. — 416 ¢,

8. YUYEBHO-METOJUYECKOE OBECHEYEHME
CAMOCTOSATEJBHOI PABOTBI OBYYAIOIIUXCS

1. Maremaruka [DnexTpoHHEIH pecypce]: Marepuansr as NPaKTHYECKUX 3aHITHI
H - CaMOCTOSTENbHON — paGoTsr ATA CTYNEHTOB  HampaBieHuii 04.05.01
«DPyHnaMeHTaNbHAT TpuknagHas xumus», 03.03.02 «Duzukay Yacts 1 [cocr.:
E. JL ITorepsiiko]. - Kypran: Usnarenscrso Kyprasckoro rOCyIapCTBEHHOIO
YHUBepcurera, 2019.

2. Marematuka [DnexTpounsit pecype]: Marepuansr g TIPaKTUYECKUX 3aHATHI
M CaMOCTOSTeNbHOH  paGoTh AL CTYI€HTOB  HampaBieHui 04.05.01
«DyHnaMeHTaNbHAS U Tpukinannas xumua», 03.03.02 «Dusuxay Hacts 2 [cocr.:
E. JL Iorepsiiko]. - Kypran: Usparenscrso Kyprauckoro rOCyIapCTBEHHOTO
YHUBepcuTeTa, 2019.

3. Maremaruka [DneKTpoHHbIH pecypc]: Marepuans ms NPAaKTHYECKUX 3aHITHL
M CaMOCTOATENbHOM  paGoThl s CTYACHTOB  HanmpaBneHmit  04.05.0]
«®yH1aMeHTanbHas 1 HpHKIanHas xumusy, 03.03.02 «Duzukay Yacts 3 [cocr.:
E. JI. Tlorepsiiko]. - Kypran: Usparenscrso Kypranckoro TOCyNapCTBEHHOro
YHHUBepcuTera, 2017.

4. Maremaruka [DnexTponusiit pecypce]: Marepuane: as TIPAKTHYECKUX 3aHATHIH
M CaMOCTOSTENbHOMN paboTel s CTyACHTOB  HanpaBieHuii  04.05.0]
«DyHnameHTanbHas u TIpHKnazHas xumus», 03.03.02 «Dusukay YacTs 4 [cocr.:
E. JL Ilorepsiiiko]. - Kypran: Wsnarenscrso Kyprauckoro FOCYTapCcTBEHHOTO
YHHBepcurera, 2020,

5. Muddepenuuansupre YPaBHEHUS [OneKTpoHHEI Pecypc]:  KOHTposHBIe
3allaHUsl K BBIIOJHEHMIO CaMOCTOATENIBHOR  paboThl s CTYZEHTOB
cneunanpHocred 050501, 140211, 150202, 151001, 151002, 190201, 190202,
190601, 190603, 190702, 200503, 220301, 260601, 280101 / Munucrepcrso
o0pa3oBaHus u Hayku Poccuiickoii Denepanun [u ap.] ; [cocr.: B.H. Aradonosa].
- DJIEKTPOH. TEKCTOBEBIE AaH. (tun Qaiina: pdf : pasmep: 151 Kb). - Kypran:
Wsnarenscrro Kyprauckoro FOCYy JapCTBEHHOTO yHHBepcuTeTa, 2008. - 28 ¢. -
Bubmmorp.: ¢. 26.

6. Kopocrenesa C. M. Maremaruka. Meromuueckue YKa3aHHs 1S IpaKTHYECKUX
3aHATHI M0 Kypcy «MaTemaTukay AT CTYEHTOB CCTECTBEHHO-Teorpaduyeckoro
(axynbTeTa cnenmansHOCTH «Buomnorusy (011600) u « eorpacusy (012500) —
Hzn-Bo KTV, 2000r.
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9. PECYPCBI CETH «MHTEPHET),
HEOBXOIUMBIE JJTs1 OCBOEHHUS TUCHUILIAHB]

@M
D://ru.wikiped;

DenepanbHsblii nopran «Poccuiickoe

IT

OpTal ABISAETCS COCTABHOM YacThio
benepansroro noprana "Poccuiickoe
obpasoBanue", Conepsxur pecypest u
CCBUIKH HA PECYPCEHI 10 €CTECTBEHHO-
HaYIHBIM TUcLUILTHHAM (du3nKa,

MaTeMaTHKa, XUMHS 1 Ouoorus).
hitp://mathprofirs | Burcwan wazevanic
http://elementy.ru OHUMKIIONe MY ecKuii caiit
y AJITOPUTMBI peleHns 0CHOBHBIX 3amay
http://botamks.ru/matem.php P P i
MaTeMaTH4YeCKOro aHaln3a
Caiit Mockosckoro TOCYIapCTBEHHOTO
YHUBepcHuTeTa uM. M.B.JToMoHOCOBa

Merozsr Mmaremaruyeckoit CTaTHCTHKU
(Tynbekuii roc. me. yause DCUTET)
Jlexunu u npesenramuy o
MAaTeMaTHIECKOMY MOJIeITUPOBAHHIO

10. HTH®OPMALIMOHHBIE TEXHOJIOI' MU, ITPOT PAMMHOE
OBECIIEYEHUME U HH®OPMALIMOHHBIE CIIPABOYHBIE
CHUCTEMBI

lpn  msyvennn xypca HCIIONB3YIOTCS  OUCHBIE TpOrpaMmbI Microsoft
Windows7 Kopriopatuenas wm XP, Microsoft Office, Open Office 4.1.3 .

11. st CTYJAEHTOB, OBYYAIOIIUXCSI C HCIOJIb30BAHUEM
ANCTAHIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOI' M

Ilpu  ucnomssosanmy SJIEKTPOHHOIO  06y4YeHHs yu AUCTaHIHOHHEIX
00pa3soBaTeNBHEIX TeXHOMOrui] (manee B0 u HOT) sanatus monmoctrio UK
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HaCTHYHO NPOBOASTCS B peskiMe OHalH. O6bem aucuummmmpr u pacnpeneneHue
HaIpysKkH 1o Bujaam paBor COOTBETCTBYEeT m. 4.]. Pacnpenenenne 6amnon
COOTBETCTBYeT I1. 6.2 GO MOKer ObITh H3MeHeHO B COOTBETCTBHH C pellleHHeM
KaQezpsl, B ciryuae nepexona na 30 u JIOT B ponecce obyyenus. Pemenye
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ITPUJIOXEHME 1

AHHOTanms ¥ paboueii iporpamme JHCLUITTHHB
MaremaTtuka

o0pazoBaTenbHoit TIpOrpamMMeI BEICHIIero o6pazoBamms —
Tporpammer 6akanaspuara
03.03.02 — ®uzuxa

Hanpasnennocts (npodus): Hudopmannonnsie TeXHOJIOrHH B (pu3HKe
DopMmbI 06yyeHHs: ounas :

Tpynoemxocts AMCLIHIIHHEL 18 3E (648 4KaZIeMUYECKHX 4acoB)
Cemectp: 1,2, 3, 4 (ounas dopma 00y4enus).

Dopma HPOMEKYTOYHOI aTTecTarmy:

1 cemectp - sk3amen

2 ceMecTp — sk3amen

3 ceMectp — sk3amen

4 cemecTp — sk3amen

Conepxanne AUCUUTUTHHEL
OneMeHTH  BhicmIel JHHEHHOH  anre6pr, Onementsr QHaIIMTUYECKOH

reomerpuu. Bpenenme g MaTeMaTHYeCKuii  amajus, HMuddepernnansuoe
HCHHCTIeHHe QYHKUMH onHolf €peMeHHOH. UHTerpansuoe HCYHCIeHHE (yHKIMH

QyHKUMH HecKombKux HepeMenneix. Jluddepenuuansupe ypaBHeHus. CHcrembr
AuddepenmansHprx YPaBHeHuii. Komb6unaropuxa. OnemMeHTs TeopUun
BEPOATHOCTEH. DyteMeHTE] MaTeMaTHYeCKOH CTaTHCTHKH,
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