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1. Heau u 327294 TUCIHHIJIMHBI

Ieabro MaTemaTuuecKkoro oOpasoBaHus 6axangaBpa sBIseTCsA: 00y4eHHE CTYIEHTOB OCHOBHBIM
MIOJIOKEHUSIM M METOJlaM MaTeMaTHKH, HaBbIKaM IOCTPOECHUSI MaTeMaTUYECKHX J10Ka3aTeNbCTB I1y-
TEM JIOTMUECKUX PaCCyKIEHHUI, METO/1aM PELeHUs 3aay.

3agauyamMu u3ydeHHs JUCLUIUIMHBI SBJSIETCA OOy4YEeHUE CTYJEHTOB OCHOBHBIM MaTeMaTHhye-
CKHM METOJ1aM, UX 3HaKOMCTBO C Pa3JINYHBIMU MIPHIOKEHUSIMHU 3TUX METOJIOB K PEIICHUIO IIPAaKTH-
YeCKMX 3aJa4, Jies1as IPU 3TOM YIIOp Ha T€ pa3Jielibl MaTeMaTUKH, KOTOPbIE B COOTBETCTBHUHU C yueO-
HBIMU TJIAaHAMH UMEIOT BXKHOE 3HAUEHHE JIs1 TOTO MM MHOTO MPO(QMIIS MOArOTOBKH OaKaiaBpoB.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI MPOrpaMMbl

MareMaTHKa OTHOCHUTCS K 0053aTEIbHON YaCcTH TUCIHUILINH Y4eOHOTO IIaHa

OcHoBOI O0CBOEHUSI JaHHON Y4eOHOU NUCUUIUIMHBI SIBJISIETCS LIKOJIBHBIM KypC MaTeMaTHKH.
DJeMeHTHl HEKOTOPBIX pa3/iejioB MaTeMaTHKH, U3ydaeMbIX B By3e (JMHeiHas anreOpa, nudde-
PEHLIMAIIBHOE U MHTErpajbHOE MCUHMCICHHUA (YHKLHU OJHOM NEpeMEHHOH, aHalUTH4YeCcKas reo-
METpHSI), 3JI0’KEHBI B IIKOJFHOM Kypce MaTeMaTHKH, 3HAHHE 3THUX DJIEMEHTOB 00s3aTelIbHO Kak
JUls yriyOJnE€HHOTO M3Y4EHUsS YKa3aHHBIX pa3fesloB MaTEeMaTUKU B By3€, TaK U JJIsl OCBOEHUS Ta-
KHX pa3/esioB, U3y4eHUE KOTOPHIX MPEAYCMOTPEHO TOJIBKO B BhICHIEH MaTemMaTuke (nuddepennn-
QJIbHOE UCYMCIIEHUE (YHKLUUH HECKOJIBKMX MEepPEMEHHBIX, TU(epeHIaIbHbIe YpaBHEHHs, BbI-
YHCJIEHUE YMCIIOBBIX XapaKTEPUCTUK CIy4YailHbIX BEJIMYMH, UCIIOJIb30BAHUE MAaTEMAaTUYECKUX Me-
TOJIOB 00pabOTKM CTATUCTUYECKUX JAaHHBIX U JPYTHUE).

JlaHHast TUCUUIUIMHA SIBJISIETCSA MPEIIECTBYIOUIEH s CIENYIOIIMX €CTECTBEHHOHAYUHBIX U
o0mienpodeccuOHaNbHBIX YUEOHBIX JUCLUILINH, IPEAYCMOTPEHHBIX B YUEOHBIX IUIaHAaX CIIELHU-
anbHOCTEH HampasieHus «Crangaptusanus u Merpojorus»: ®usuka, MapopmaTuka, MexaHuka,
['mapaBinka ¥ THAPAaBINYECKUE MAILUHBI, DJIEKTPOTEXHUKA U JJIEKTPOHUKA, TeXHUUYecKkas TepMo-
JUHAMHKa U TeMJ0oTeXHUKa, OCHOBBI HHKEHEPHOT'O IIPOEKTUPOBAHUS.



3. IlepedyeHb NIAHHPYEMBbIX Pe3yJbTATOB OOy4YeHHSl O JAUCHUILIHHE

(MO1y.110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUSA KOMIIEeTeH NI

Tao6auna 1
Kox nmo ®1ocC NHauKaTopbl 10CTHKEHUS Ilnanupyembie pe3yJbTaThbl
o0ydyeHHs] MO0 JUCHHUILINHE
(3YB)
OobmenpodgeccuoHanbHbIE
OIIK-2 Cnocoben OIIK-2.1. [Ipumensier marema- 3HATh:

HIPUMEHSTH COOTBET-
CTBYIOUIH (hPU3HKO-
MaTeMaTUYECKUH am-
napat, METO/bI aHa-
JH3a ¥ MOJIEITUPOBa-
HUSI, TEOPETUIECKOTO
¥ 9KCIIEPUMEHTAIBHO-
T'0 UCCIIeIOBaHUS TIPU
pelIeHun nmpodeccuo-
HAJIbHBIX 3a/1a4.

TUYECKUU armapar UCCieI0BaHUs
GbyHKUMH, TUHEWHOW anreOpsl,
mudepeHIaIbHOTO U UHTE-
IpajJbHOTO UCUYHCIICHUS, PSJIOB,
nuddepeHIMaTbHBIX YpaBHEHU,
Teopur (HYHKIIUH KOMILIEKCHOTO
MEPEMEHHOT'0, YHCIICHHBIX METO-
hi(0):3

OIIK-2.2. JIlemoHCTpHUpYET I10-
HUMaHUe PU3NICCKUX SIBICHUN H
MPUMEHSIET 3aKOHBI MEXaHUKH,
TEPMOJTUHAMUKH, JICKTPHYSCTBA
Y MarHeTU3Ma, ONTHKH..
OIIK-2.3. BeiroysHSeT MOJICITH-
POBaHUE CUCTEM aBTOMATHYECKO-
T'O PEeryJIUPOBaHUS.

- QHAJUTUYECKYI0 TCOMETPHUIO U
JUHEHHYI0 anredpy; mocieaoBa-
TEJIBHOCTH U PSJBI; (PYHKIMH
KOMILIIEKCHOTO MIEPEMEHHOTO;
TEOPHUIO0 BEPOSATHOCTEH U MaTeMa-
TUYECKYIO CTATUCTHKY.

yMeTh:

- TPUMEHATH (PU3HKO-MaTEMaTH-
YeCKHE METOJbI JIJIS  PEIICHHUS
TEXHUYECKHUX 33Ja4 C TPUMEHE-
HHEM CTaHJApPTHBIX IPOrpamMMm-
HBIX CPEJICTB, NMPHUMEHSATH BEPO-
STHOCTHO-CTATUCTHYECKUH  I10JI-
XOJl TPU PEHICHHH TEXHUYICCKUX
3ajad4.

BJIAJIETh:

- HaBBIKAMU IIPUMEHEHHUS 3HAHUH
10 MOJCITUPOBAHUIO K PEIICHUIO
MPUKJIAIHBIX 33724 APYTUX 00-
nenpodeccuoHaIbHbBIX U CIIEIH-
aJbHBIX JMCIUILINH, BIIaJICTh Me-
TOJJAMH MCIIOJIb30BAHHUS MaTeMa-
TUYECKUX METOJI0B 00pabOTKH
IKCIIEPUMEHTAIHHBIX.

Tabnura 1




4. O0beM TUCHUILIMHBI U BUABI Y4eOHOH padoThI

Tabnuua 2

Buabi yueoHnoi

Bcero u/3.en.

Pa30uBka no cemecrpam

padoThI 0PO 300 020 300
1 2 3 1 2 3
17-0-17 | 16-0-16 | 17-0-17 | 10-0-10 | 10-0-10 | 10-0-10
Konraxtnas padora | oo | 6019 | 6810 | 64/1.8 | 6819 | 20005 | 2005 | 20005
(Bcero yacoB)
B tom uucie:
Jleximu 100/2,8 | 30/0,8 | 34/0,9 | 32/0,9 | 34/0,9 | 10/0,3 | 10/0,3 | 10/0,3
T“é’ﬂalg;q“““e 3 100/2,8 | 30/08 | 34/09 | 3209 | 34/0,9 | 10/03 | 10/0,3 | 10/0,3
Camocrosrenvnast | 410103 | 5501121 | 138/38 | 136/38 | 138/38 | 184/5.1 | 184/5.1 | 18451
padora (Bcero)
B ToM 4yucie:
Bemonsenue muck- 84/2,3 28/0,8 | 28/0,8 | 28/08
menunou CP
IToaroroska x KP o
pyOexHOIi aTTecTa- 84/2,3 28/0,8 | 28/0,8 | 28/0,8
807071
N3yuenne BOIpocos,
BPIHCCCHHBIX Ha ca- 66/1.8 | 228/6,3 | 22/06 | 22/06 | 22/06 | 76/2,1 | 76/2,1 | 76/2,1
MOCTOSITEIIBHYIO pa-
6oty
Hoxroroska k mpak- | gan 4 | 169/45 | 3008 | 28/08 | 30/08 | 54/1.5 | 54/15 | 54115
TUYCCKUM 3aHATUAM
g;’lf;mm“m‘ 90/2,4 | 162/45 | 30/0,8 | 30/0,8 | 30/0,8 | 54/1,5 | 54/15 | 54/15
Bua oTtueTHOCTH OK3. OK3. IK3. 3au. IK3. IK3. 3au. IK3.
g(?c‘;‘:" Tpyroem- 612/14 | 612/14 | 206/57 | 200/41 | 206/42 | 204/56 | 204/4,1 | 204/4,3
17 17 5,7 5.6 5,7 5,7 5,7 5,7




5. Conepxxanue y4eOHOM M CHUIIHHBI

5.1. Pa3IleJII)I AUCHUIVIMHBI U BU/IbI AyINTOPHBIX 3aHATHH

Tabmuma 3
Ne HanmenoBanue pasaeia Yacel JEKIHOHHBIX Yacbl NPaAKTHYECKUX Bcero
/I | JUCIHUIIIMHLI IO ceMecTpam 3aHsATHI 3aHsATHI 4yacoB
0®0 | 30 020 | 3P0 020 | 300
1 cemecTp
1. | Jluneiinas anrebpa 6 2 6 2 12 4
5 I?;eMeHTbI BEKTOPHOM ayre0- 4 2 4 2 8 4
3. | AHanuTHYECKas FEOMETPUS 6 2 6 2 12 4
4. | Teopus npenenon 8 2 8 2 16 4
HuddepennmanbHoe ncyuc-
5. | nenue pyHKINUU OTHOM Tepe- 10 2 10 2 20 4
MEHHOU
Bcero: 34 10 34 10 68 20
2 cemecTp
Juddepennmanbaoe HCUHC-
1. | nenne QyHKIUU HECKOJIBKHX 6 3 6 3 12 6
MIEPEMEHHBIX
5 HuTerpanbHoe HUCHHCIICHHE 16 4 16 4 30 8
(GYHKIIMHM OJHON NIEPEMEHHOM
3 i[;:{b(bepeHuHanLHHe ypaBHe- 10 3 10 3 20 5
Bcero: 32 10 32 10 64 20
3 cemecTp
1 KpaTHbie, KpuBOJIWHEHHBIC U 17 5 17 6 34 12
MOBEPXHOCTHBIE MHTETPAJIbI
2 Teopust BEpOATHOCTEN U Ma- 17 4 17 4 34 8
TeMaTH4eCKasi CTATUCTHKA
Bcero: 34 10 34 10 68 20
Hroro: 100 30 100 30 200 60




5. 2. JIeKINOHHBbIE 3AHATHA

Tabnuua 4

NeNe i/

HaunumenoBanue
pa3nena
JTUCHHUILIMHBI

Conep:xanue pa3aenoB

l cemecrTDPp

JIluHeiinas
ajreodpa

Onpenenurenu 2-ro u 3-T0 MOPSJKA, UX CBOWCTBAa. MHUHOp U ayre6-
panyecKoe JIOTONIHEeHUe dieMeHTa onpenenutens. [lonsrue o6 ompe-
nenurene N-ro nopsnaka. PemeHue cucTeM JIMHEHHBIX ypaBHEHUN Me-
tonoMm Kpamepa. [lonsarue o marpune. CrnoxxkeHue, yMHOXKEHUE MaT-
pull. YMHOKEHHE MaTpUIl Ha YUCI0. YMHOXeHue AByX marpull. O06-
patHas MaTpuia. MarpuyHas 3anuch U MaTPUYHOE PEIICHUE CUCTEM
ypaBHeHu. Metoj ["aycca pelieHusi CUCTeM JTMHEHHBIX YPABHEHHI

DJIeMEHTBbI
BEKTOPHOI
ajnreopsbl

Bekropsl. JIuneliHble onepayy HaJl BeKTopaMu. JIMHelHas 3aBUCUMOCTb
1 HE3aBUCUMOCTb BEKTOpOB. basuc Ha minockoctu. [Ipoekimst Bekropa Ha
ocb. Koopnunarts! BekTopa. CkansipHOE, BEKTOPHOE, CMEIIaHHOE IPOU3BE-
JIeHUs1 U X CBOMCTBA. Hampapistolme KOCHHYChl BEKTOpPOB. | eomerprue-
CKH CMBICII BEKTOPHOI'O ¥ CMEHIAHHOTO IPOU3BEACHUN

AHaJIuTHYeCKas
reoMmeTpus

AHanuTHueckas IeOMETpUs Ha IUIOCKOCTH. Pa3iuuHble ypaBHEHHS
npsAMoM TMHUM. ToYka nepecedeHust IByX IPSIMBIX, YTOJI MEXY ABYMS
npsiMbIMU. KprBble BTOPOro mopsaka: OKpyKHOCTb, SJUIMIIC, THIIepOo-
na, mapabona. YpaBHEHHE IUIOCKOCTH, MPOXOAAIIECH dYepe3 TaHHYIO
TOUYKY NEpHEHIUKYIAPHO TaHHOMY BekTopy. ObIiee ypaBHEHHE IIOC-
KOCTH. YpaBHEHHE IIJIOCKOCTH B OTpe3kax. PaccrosHue OT TOYKM 110
IJIOCKOCTU. YTOJ MEXKIY IUIOCKOCTSMH. Y CJIOBHS NapajlIeIbBHOCTH U
MEepIEHIUKYISIPHOCTH IUIocKocTel. [Ipsamas B npoctpancTse. KaHOHH-
4YECKOE U NapaMEeTPUUECKUE YPAaBHEHUS NIPSIMOM B IPOCTPAHCTBE. YTOJI
MEXIy IPSAMBIMU B IIPOCTPAHCTBE. Y CJIOBHUS MApAJUICIIBHOCTHA U IIEp-
MEHIUKYJISPHOCTH MPSAMOM M INIOCKOCTH. TO4YKa mepecedeHus mpsMon
u miaockoctu. [loBepxHOCTH 2-T0 MOpsAAKAa U UX KAaHOHUYECKHE ypaB-
HEHMSIM: JUIMIICOU/IbI, TUIIEPOOIONIbI, ApaOOIOUabl, IMIMHIPHI 2-TO
MOPSAJIKA; KOHYC 2-T0 MOpsiAKa

Teopus
NpeaesioB

[Ipenen ¢pynkuuu. beckoneuno manbie GYHKIIMU U UX CBOMicTBa. bec-
KOHEUYHO OoJiblie (PYyHKIIMU U MX CBSI3h C 0€CKOHEYHO MajbiMH. Oc-

. 0 o
HOBHBIC TEOpEeMBbI O mpenenax. HeompeneneHHOCTEH BHIa 0o 3a-
o0

MeuaTenbHble npejienbl. CpaBHeHHe 6eckoHeuHO Maibix GyHKuui I1o-
HATUE HENpepbhIBHOCTH (QyHKuMHU. OgHOCTOpOHHUE mpenenbl. CBoii-
cTBa ()YHKIMH, HEMPEPHIBHBIX HAa CEIMEHTE: OTPaHUYEHHOCTb, CYIle-
CTBOBaHME HauOOJBIIEr0 U HAMMEHbIIEr0 3HaU€HUH, TPOMEKYTOUHBIE
3Ha4yeHus. ToukM pa3pbiBa, MX KIaccu(UKaLus




JAu¢ppepennn-
ajJlbHOE
HCYHUCIeHHe
GyHKunM ogHOM
nepeMeHHOon

[Ipon3BogHBIE OCHOBHBIX OJJeMEHTapHbIX GyHKIUWA. [IpousBomHas
¢byHKuMH, 3a1aHHON apameTpuuecku. uddepenman GyHKIUU 1 €ro
reoMeTpuueckuii cMpici. CBs3b nuddepenimana ¢ npou3BogHon. MH-
BapuHaHTHOCTh (GopMbl muddepeHnmana cioxaoid ¢GyHKuu. CBs3b
Mexay nuddepeHupyeMOoCTbI0 U HENPepbIBHOCTHIO. [Ipou3BoiHbIE U
muddepeHIranbl BRICIIUX MOPsSAKoB. OCHOBHBIE Teopembl 0 mudde-
peHnupyeMbIx QyHKIuUAX: Teopembl Depma, Pomst, Jlarpanxka, Kommn.
[IpaBuio JlonuTans v €ro UCMHOJIb30BAaHUE JJISl PACKPBITHS HEOIpEe-
neHHoctel. MccnenoBanne GyHKIMH C MTOMOIIIBIO TPOU3BOAHON. ToU-
K1 dKcTpemyMma ¢ynkuuu. Teopema Pepma. HeoOxoaumoe u mocra-
TOYHOE YCJIOBUS CYIIECTBOBaHUSA SKcTpemMyMa. OTbhiCKaHHEe HanOOJb-
IIeT0 ¥ HauMEHBIIEro 3HaueHWi ¢yHkuuu, auddepeHunpyemoit Ha
orpeske. HccrnenoBanue BbIyKJIOCTH (yHKuuu. Touku mneperuda.
AcumnTothl rpaduka ¢pynkiuu. OOmas cxema UccleqoBaHus (PpyHK-
1IUU ¥ ocTpoeHus e€ rpaduxa

2 ceMecTODp

JAu¢ppepennn-
aJIbHOE
HCYHUCIeHHEe
pynxnmit
HECKOJIbKHX
NnepeMeHHbIX

@DyHKIUN HECKOJBKUX IepeMeHHbIX. O0nacTe omnpenesneHus, JTUHUU
ypoBHS (yHKUMU JBYX IepeMeHHbIX. [Ipenen u HenmpepbhIBHOCTh
(GYHKINHU IBYX NEPEMEHHBIX.

Yacrasle npousBoanbie. [lomublii auddepennnan u ero ucmnoib3oBa-
Hue JuIst npuOnnxkEHHbIX pacuéroB. Hanbomnbliee 1 HauMeHblee 3Ha-
YeHus1 PYHKIUH ABYX NEPEMEHHBIX B 3aMKHYTOH obnactu. [IpousBon-
Has 1o HampasieHuto. I'panuent. KacatenbHas II10CKOCTh M1 HOpMaJlb
K MMOBEPXHOCTU. MeETOJ HAaMMEHBIITNX KBAAPATOB JJII 00pabOTKH IKC-
NIEPUMEHTAJIbHBIX JAHHBIX

HNHurerpajabHoe
HCYHUCIeHHe
(pynxuuii oqHoi
nepeMeHHOn

[lonstue nepBooOpasHoi. Heompenen€HHblii MHTETrpal U €ro CBOM-
crBa. Tabnuua HeonpeaenEHHbIX UHTErpanoB. OCHOBHbIE METObl MH-
TErPUPOBAHHUS: HEIIOCPEACTBEHHOE MHTEIPUPOBAHUE, METOJ IOJBEE-
HUS N0J 3HaK Jud¢epeHana, METo 1 3aMeHbl IEPEeMEHHON, HHTEeTpU-
poBanue mo dvactsMm. KomruiekcHbie uucia. AnreOpamdeckas dopma
3allMCH KOMIUIEKCHOrO 4uciaa. Moaynb U aprymeHt. JleiicTBus Hanx
KOMIUIEKCHBIMM 4YMCJIaMH. TpHUTrOHOMETpHUYECKass W IOKa3aTesbHas
¢dopmbl 3amucu KomIiekcHoro uucna. Popmyna Myaspa-Jlamnaca.
[Ipenen uncnoBoil mocnenoBarenbHOCTH. Yuceno e. HarypanbHble J10-
rapu¢mbl. MHorounensl. Teopema be3y. OcHoBHas Teopema anreopsl.
Pa3nokeHne MHOroOwIeHa Ha JIMHEWHBIE M KBAJPATHBIE MHOKUTEIU.
WuTerpupoBanue panuoHaIbHbIX Ipobell. Tumbl mpocteimux npodei
U UX MHTEerpupoBaHue. IHTerpupoBaHue paroHalbHBIX OpoOeil Me-
TOJIOM pa3JIOKEHUs Ha mpocTeiimme npobu. VHTerpupoBaHue mnpo-
CTeMIINX MppanuoHaiIbHbIX (QyHKIUN. HTEerpupoBaHne TPUrOHOMET-
puueckux (yHKIMHA, yHHUBepcalbHas TPUTOHOMETpUYECKas MOJICTa-
HOBKa. 3ajiauu, MPUBOJASIINE K MOHSATUIO ONpEeAEIEHHOr0 MHTErpaa.
Onpenenénupiii uHTerpan u ero csoiictBa. dopmyna HeroToHa-
JleitOHuna. 3aMeHa nepeMeHHoOM B onpenenéHHoM unrerpaie. Gopmy-
Jla MTHTETPUPOBAHUS IO YaCTAM JJIs ONpeNes€HHOro uHTerpana. Ilpu-
JIOKEHUSI ONPEICIIEHHOTO UHTETpaja: BEIYUCICHUE TTONIAAEH ITOCKUX
¢buryp, BBIYMCICHUE AJIUHBI IyTH KPUBOl, 00BEMOB TeI.
HecoOcTBennble uHTerpainsl. MIHTEerpansl ¢ 6€CKOHEUHBIMU MpEeIaMu
uHTEerpupoBanus. UHTerpassl OT HEOrpaHUYEHHbIX (QYHKIUH




JAnddepennu-
aJIbHbIE
YPaBHeHHUA

3agaun, npuBojdAmMe K IuddepeHanbHbIM ypaBHEHUsAM. Teopema
CYIIECTBOBaHMS U €JUHCTBEHHOCTH pemeHus s nuddepeHnuanbHo-
rOo ypaBHEHHs 1-ro mopsnaka. YpaBHEHHsS C Pa3ACIAIOLUMUCS IEpe-
MEHHBIMH, OJHOPOJIHBIC U JIMHEHHbIe ypaBHeHUs 1-ro mopsaka. dud-
(bepeHManbHble ypaBHeHUs 2-r0 nopsaaka. OcHoBHbIE HOHATHS. Teo-
peMa cyiiecTBoBaHus peuieHus. [Ipocreiine ypaBHEHUs, IOIyCKaro-
1IMe NOHMXKeHue nopsaka. JIuneinsle uddepeHuanbHble ypaBHEHUS]
2-ro nopsaaka. Omnpenenenue U cBoiicTBa. JIMHEHHbIE OJHOPOAHBIE U
HEOJHOPOJHbIE ypaBHEHUs. Teopema 0 CTpyKType OOILEro peuieHus
JIMHEWMHOT0 HEOJAHOPOAHOTO ypaBHeHus. Meron Jlarpanxka. JInunelinbie
muddepeHranbHbple YPaBHEHHUS C TIOCTOSIHHBIMU KO3 dHUITMEHTaMHU.
Pemenue oqHOpOAHBIX ypaBHEHH. Pemenne HEOqHOPOAHBIX audde-
pEeHLIMaIbHbIE YPaBHEHH C IOCTOSTHHBIMU KO3()(GULIMEHTaMU ¢ IPaBOii
4acThlio crienuanbHoro Bua. [lonsarue o nuddepeHnnanbHpIX ypaBHe-
HUSIX B YaCTHBIX IPOU3BOJIHBIX (YpaBHEHHs MaTeMaTH4eCKON HU3HKH)

3 cemecTp

KpartHblie,
KPHUBOJIMHEIHbIE
"
NOBEPXHOCTHBbIE
HHTErpaJjbl

JIBOMHON MHTErpaj, €ro CBOMCTBA U BBIYMCIICHHUE CBEIEHUEM K I10-
BTOpHOMY. lloHATHE O TpOliHOM HMHTerpajne. 3aMeHa IEPEMEHHbIX B
KpaTHBIX MHTerpanax. KpuBoJMHENHbIE UHTETpalbl, UX CBOMCTBA U
BblyMciIeHuE. [loBepxHOCTHBIE MHTEerpainbl. [IpuinokeHus KpaTHBIX,
KPUBOJIMHEHHBIX U IOBEPXHOCTHBIX UHTETPAJIOB

10

OcHoBBI TEOpUH
BEPOATHOCTEH U
MaTeMaTH4ecKoil
CTATHCTHKH

OO6mue npaBuia KOMOMHATOPUKH: MTPABUIIO CYMMBI, IIPABUIIO MIPOU3-
BeZicHUS. BrIOOpKH 2yieMeHTOB. Pa3MmerieHus, mepecTaHOBKH, coYe-
tanus. CinydaiiHble cOOBITUS M Omlepaluu HaJl HUMH. HecoBmecTHbIE
coObITus. IlonHast rpynna nmonapHo HECOBMECTHBIX coObITui. Kitac-
CHUYECKOE ompenesieHne BepoATHOCTU. CBOMCTBA KIACCUYECKON Be-
POSITHOCTH. Y CJIOBHAasg BEpPOATHOCTb. DopMyna MOJHONH BEPOSITHO-
ctu. @opmyna baiieca. [loBropHble wucnbITaHus. buHOMUManbHOE
pacnpenenenue. @opmyna bepnymm. HauBeposdTHeliee 3HaueHHe
qucia nosiBieHus: coobitus. JlokanbHas Teopema Myaspa - Jlamnaca.
Pacnipenenenue Ilyaccona. IlonmHoMuansHOoe pacnpenenenue. Ciy-
yaifHast BenuuuHa. OyHkuus pacnpeneneHus. CBoiicTBa (yHKIUU
pacnpenenenus. JUCKpeTHbIE U HENPEPHIBHBIE CIy4YalHbIE BEIMYU-
Hbl. [InoTHOCTE pacnpenenenus, e€ cBoicTtBa. HopmanbHBINM 3aKOH
pacnpenenenus. HesaBucuMble ciydaiiHble BEJIWYUHBL. YHCIOBBIE
XapaKTEPUCTUKH CIy4alHBIX BEIMYMH. MaremMarndeckoe OXuJaHue,
e¢ coiictBa. Koaduuuent koppensiuuu, ero ceoiictBa. OCHOBHbIE
MOHSTHUSI MAaTEMAaTUYECKOM CTaTUCTUKU: BBIOOPOYHAS COBOKYITHOCTb,
reHepajbHas COBOKYIHOCTb, IOBTOpHas BBIOOpKA, OecroBTOpHas
BBHIOOpKA, OTHOCUTEIBHBIN MOKa3aTelb BIOOpKH. OmmbKa penpe3eH-
TaTUBHOCTH. ['eHepanbHasi cpeaHss, BHIOOpOYHas cpeaHss. YCToii-
YUBOCTb BBIOOPOYHBIX CpelHUX. JloBepuTeNbHbIE HWHTEPBAIbBI IS
OLICHKM MAaTE€MaTUYECKOT0 OKMIAHWS HOPMAIBHOI'O PacIpeIelICHUs.
Onenka BepOATHOCTH (OMHOMUAIBLHOTO paclpesiesieHus) 0 OTHOCH-
TeNbHOM "acTore. CTaTUCTHYECKOE pacripenenenue Boioopku. Tomu-
TOH YacTOT, THCTOTPaMMa 4acTOT




5.3. JlabopaTopHble 3aHATHUSA HE MPeTYyCMOTPEHbI

5.4. TlpakTnuyeckue 3aHATHUS

Tabnumua 6
NeNe | HammeHnoBaHue pas-
Conep:xkanue pasaena
n/n | jAena IMCUMILIMHBI
l cemecTp
Brruncnenue onpenenureneid 2-ro, 3-ro U n-ro NopsakoB. Pemenue
. CUCTEM JIMHEHHBIX ypaBHeHUN MeronoM Kpamepa. CroxxeHue U BbI-
1 | Jluneiinas anredpa

YUTAHUE MATPHIl 1 YMHOKEHHE UX Ha YMCIO0. Y MHOXKEHHE BYX MaT-
puu. Meron I'aycca perienus CUCTEM JIMHEVHBIX YPaBHEHUI

DJ1eMeHThI
BEKTOPHOI ajredpbl

Pemienue 3amau Ha HaXOXKJIEHHE KOOPAMHATHOHN (POPMBI 3aIMCH BEK-
TOpa, €ro JUIMHBI, OIPEIe/IEHNE B3aUMHOI'O PACHOJIOXKEHHSI BEKTOPOB
Ha IJIOCKOCTU U B IIPOCTPAaHCTBE. BhIunciieHne cKajasipHOro Npou3Be-
JIEHUs BEKTOPOB, HAXOXKIECHHUE YCIOBHMS MX MEPIEHAUKYISPHOCTH.
BexTopHOe 1 cMenIaHHOe TPOU3BEACHNS BEKTOPOB U UX T€OMETpHYE-
ckuil cmbici. [IpuiojkeHre BEKTOPHOIO M CMELIAHHOTO INpOu3Be[e-
HUN BEKTOPOB JJIsl PELLICHUS] TEOMETPUUECKHUX 3a]1a4

AHauTHYECKASA
reoMeTpus

IToctpoenue npsamoit Ha miuockocTu. CocTaBieHue OOLIEro ypaBHe-
HUS OpAMOH, mpoxojsuiei yepe3 ae Touku. IIpuBenenue oOiero
YPaBHEHUs NPSIMON K YPaBHEHHIO B OTPE3Kax U K YPaBHEHHIO C yT-
710BbIM KO3 duumenrom.  HaxoxneHue yria Mexay MPSIMBIMH.
VYcnoBus napajiesIbHOCTH M NMEPIEHAUKYISPHOCTH NpsAMbIX. Ormpe-
JICJICHUE PacCTOSIHUSA OT TOYKH 10 npsMor Kpusblie BTOpOro nops-
ka. [lpuBeneHne oOmKX ypaBHEHUI KPUBBIX BTOPOIO MOpsaKa K Ka-
HOHUYECKOMY BUAY U IOCTPOEHUE ITUX KPUBBIX.

Teopus npeaesion

Oynkiusa.  Ob6nacte  ompeneneHuss  GyHkuuu.  OCHOBHbIE
XapaKTepUCTUKU (GyHKIHH. Boruncnenue IIPEIEIIOB c
HCIIOJIb30BAHUEM OCHOBHBIX TEOPEM O Ipezenax. beckoHeuHo Masble
n OeckoHEe4HO Oonbiive (yHKIUHU. PackppiTHe HEONpPEaeNIeHHOCTEH.
Bbruncnenue mnpenenoB ¢ MCHOJIB30BAHUEM  IIEPBOIO U BTOPOIO
3aMevaTeNbHbIX TpeaenoB. HenpepbIBHOCTh (QYHKIMH B TOYKE.
Touku paspsiBa [ u Il pona.

JudpdepeHunanbHoe
HCYHUCIeHHE
(¢yHkuuii oqHOM
nepeMeHHoMn

[IpaBuna nuddepenupoBanus. AuddepeHunpoBanrue CIoKHOM

¢bynkuuu. /uddepenipoBanue HEIBHOW U MapaMeTpUUECKH 3ajlaH-
HoM ¢yHk1mil. [Ipon3Boanbie U quddepeHInanbl BHICIIUX MTOPAIKOB.
Jlorapudgmuueckoe nuddepenuupoBanue. Vcnonb3oBaHue mpaBuia
JlonuTans st pacKphITUSL HEOTIPEAETICHHOCTEH.
HccnenoBanne (QpyHKIUM C MOMOIIbIO Mpou3BoAHON. Haxoxnenue
WHTEPBAJIOB MOHOTOHHOCTM U TOYEK O3KCTPEMyMa; HaXOXJACHHE
HauOOJbIIET0 W HAUMEHbBIIEro 3HAYEHUM (QYHKIMM Ha 3aJaHHOM
otpeske. HaxoeHne HHTEpBaIOB BBIITYKJIOCTH, BOTHYTOCTH M TOYEK
neperuba. Haxoxnenue acumnror. [loctpoenue rpaduka pyHkunu
Ha OCHOBAaHUM NPOBEJICHHOTO UCCIICAOBAHUS (DYHKITUH.




2 ceMmecTp

JudpdepeHunanbHoe
HCYHCJICHHE
GyHxumi
HECKOJBKHUX
NnepeMeHHBbIX

O6mactp ompeAeNieHUs, JUHUKM YpPOBHA (YHKIHH  JIBYX
nepeMeHHbIX. YacTtHele mnpousBoaHble. [(uddepennupoBanue
CIIOXHOU (QyHKIHH, YacTHBIC TPOU3BOIHBIE BBICIIMX MOPSIKOB.
[IpousBoHas o HaIpaBJICHUIO. ['paaueHnT. Meton
HAaMMEHBUINX  KBaJpaToB 00pabOTKH  3KCIEPUMEHTAIBHBIX
JaHHBIX

HHuTerpansHoe
HCYHCICHH e
¢pyHkumi OHOI
nepeMeHHO

HeonpeneneHnubiii nHTErpai U €ro OCHOBHBIE CBOMCTBA. Tabnu-
1na uHTerpasioB. OCHOBHBIE METOJbl HMHTEIPUPOBAHUS: HEIO-
CPEICTBEHHOE MHTETPUPOBAHME, METOJ IMOABEACHUS IOJ 3HAK
muddepeHnmana, METo 3aMeHbl NIePEeMEHHON, METO/I HHTErPU-
poBanust mo yactsaMm. KomruiekcHbsle ymcia. Anredpanmdeckas
¢dopma 3anmcu KOMIUIEKCHOTO uncia. Moaynb u apryment. Jlei-
CTBUS HAJ KOMIUIEKCHBIMM YHCIaMU. TpPUTOHOMETpUYECKAsT M
nokaszatesbHast (POPMBI 3aIMCH KOMIUIEKCHOTO yucia. Popmyrna
Myaspa-Jlamutaca. MHorousnensl. Pa3noxxeHue MHOrowieHa Ha
JIMHEWHBIE U KBaAPATHBIE MHOXKUTEIU. THUIIBI TPOCTEUIIUX APO-
Oeil u ux uHTerpupoBaHue. MHTerpupoBaHue parroHaIbHBIX
npo0eil MeToIoM pa3NioKeHHsI Ha mpocTeimue apodu. MHTe-
TPUPOBAaHKUE TPOCTEHIINX HppaHOHATBHBIX (yHKIMHA. MHTe-
TPUPOBaHHME TPUTOHOMETpUYEeCKUX GYHKIUN. Boruncnenue
ONpeACEHHOr0 MHTErpajia ¢ MmoMoIblo GopMyibl HeloToHa-
JleitOHuna. 3amMeHa MEPEeMEHHOW B OMpene’IEHHOM HHTErpale.
WuTerpupoBanue no yactsiMm. HecoOcTBeHHble nHTErpansl. Bol-
YHCIIEHUE UHTETPAJIOB ¢ OECKOHEUYHBIMH I'PaHULIAMU M UHTErpa-
JIOB OT Pa3pbIBHBIX (PYHKIUH.

JuddepeHunanbHbIe
ypaBHeHHA

VYpaBHeHUs C pa3aeNsIIoIUMHUCS [IEPEMEHHBIMH,
OJHOPOJHBIE W JIMHEWHbIE YypaBHEHUs |-ro mopszaxa.
HNuddepennmanbaple ypaBHEHUs 2-TO TOPSAIKA, ITOMYCKAIOIINE
NOHWXeHue  mnopsaka.  Jluneitnele  auddepeHunanbHbIe
ypaBHeHUs1 2-TO0 mopsiaka. JIMHEHHBIE  OJHOPOJHBIE H
HEOJHOPOAHbIE ypaBHeHUs. JIuneiHsle auddepeHnnanbHbIe
YpaBHEHUS C TOCTOSHHbIMH Ko3(d¢duuuentamu. Pemenue
OJTHOPOJHBIX U HEOJHOPOIHBIX AU DepeHInalbHBIX YpaBHEHUN
C TOCTOSHHBIMH KO3((HUIMEHTaMH C TMpaBOd  YacThIO
CIEIMAJIBHOTO BUAA.
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3 cemecTp

KpartHblie,
KPHUBOJIMHEIHbIE

U TOBEPXHOCTHbIE
HHTErpaJbl.

JIBOIiHOI WHTErpaji, ero cBoiucrBa. M3MeHeHHe Mopsiika UHTErpUpoBa-
HUs. BplumnciieHne [BOMHOrO WHTErpajia CBEIEHHUEM K IIOBTOPHOMY.
TpoitHOM MHTErpall U €ro BhIUUCICHHUE. 3aMEHA MEPEMEHHBIX B KPATHBIX
uHTerpanax. KpuBosmHelHbIE MHTErpayibl U UX BblYuCieHHE. [loBepx-
HOCTHBIE MHTETPAJIbl U UX BblUKcCIeHUE. [IpuiokeHust KpaTHbIX, KPUBO-
JUHEUHBIX U MOBEPXHOCTHBIX MHTETPAJIOB.

10

Teopus
BEPOSATHOCTEH W
MaTeMaTH4ecKas
CTATHCTHUKA

OO6ue mpaBuiaa KOMOMHATOPUKU: TPABUIIO CYMMBI, IIPAaBUJIO MPOU3BE-
nenus. Pazmenenus, nepectraHoBky, couetanus. CiryyaiiHble cOOBITUS U
orepauuu Haja HUMHU. HecoBmecTHbie coObiTus. [lonHas rpymma momapHo
HECOBMECTHBIX coObITHil. Kilaccuueckoe omnpeneneHue BEpOSITHOCTH.
TeopeMbl CIOKEHHUS W YMHOXEHUS BEPOSATHOCTEH. YCIIOBHAs BEPOAT-
HocTh. DopMmyna nosiHOM BepositHocTU. Dopmyina baiieca. Cxema bep-
HYJUIH.

JluckpeTHas ciydaiiHas BEJIMYMHA U €€ OCHOBHBIE XapakTepuctuku. He-
npepbiBHasE ciaydaiiHas BenuuuHa. DyHKIUS pacupeneseHus U IUIoT-
HOCTb BEpOsITHOCTEH. MaTemMaTnyeckoe OKUAAHWE W JAUCIIEPCHs HEmpe-
PBIBHOM CIIy4ailiHOW BEJINYUHBI.

['enepanbHas COBOKYNHOCTb M BblOOpKa. Bapuanumonusiii psan. I'mcro-
rpamma, sMIupuyeckas QyHKIUs pacrpeseneHus, BBIOOpoUHasi CpeiHss
u nucnepcusi. CTaTUCTUYECKHE OLIEHKU: HecMeIIeHHbIe, 3(deKkTuBHbIE,
COCTOSITENbHBIE. JlOBEpUTEIIbHAS BEPOATHOCTh U JOBEPUTEIBHBIN HHTED-
Bai. Ompenenenne He0OX0aUMOTo 0oO0bemMa BbIOOpKH. [IpuHIMIT MaKcH-
MaJIbHOT'O IIPaBONI0100uS.

@OyHKUMOHANbHAA 3aBUCUMOCTh U perpeccusi. Kpusble perpeccun, ux
cBoiictBa. KoaduuueHt xoppensiun, KOppersuoHHOEe OTHOLIEHUE, UX
CBOMCTBA U OLICHKH.

6. CamocrosiTenibHasi paGoTa CTYAEHTOB MO JACIHHUILIHHE

Ha camocTosiTe/IbHYI0 pa00Ty BHIHOCATCS CJIeyIOLIMe BONPOCHI (TeMbI) pa3/iesoB Kypca:

Tabmuma 5

No

/1

TeMmsl

JIuneiinaa anredpa. OOparHas Marpuua. PerneHue cucTeMbl MaTPUYHBIM CHOCOOOM.
JInnelinble pocTpaHCcTBa. JIMHEHAs 3aBUCMMOCTh M HE3aBUCHUMOCTh CHCTEMBI BEKTOPOB.
PasmeprocTh u 6a3uc nuHeiHOTO NpocTpancTBa. Koopaunatel BekTopa. [IpeoOpazoBanue
KOOpIMHAT MU Mepexoje K HoBoMy Oa3ucy. JInHelHble onepaTopbl. MaTpuia JMHEHHOTO
onepaTtopa. CBsi3b MeX/1y MaTpULlaMH JIMHEHHOTO ornepaTopa B pa3iuyHbIX Oasucax. Panr
Matpunibl. Teopema o panre. OmgHOpOIHAasT U HEOJHOPOJHAS CHUCTEMBI JIMHEWHBIX
anrebpandeckux ypaBHeHui. Teopema Kponekepa — Kanennu. dynnaMmeHTanpHas cucTeMa
pELICHUN.

Ananutudeckasi reomerpus. IlmockocTs. YpaBHEHHE IJIOCKOCTH, MPOXOASIIEH dYepes
JaHHYI0 TOYKY TEpHEeHINKYISIPHO TaHHOMY BekTopy. OOiee ypaBHEHHE ILJIOCKOCTH.
YpaBHEHHE TUIOCKOCTH B OTpe3Kax. PaccTossHuE OT TOYKH A0 IUIOCKOCTH. YTOJI MEXIY
IJIOCKOCTSIMU. Y CJOBHS MapaJIeIbHOCTH M NEPHEHAMKYIIPHOCTH Tiockoctel. Ilpsimas B
npoctpancTse [loBepxHOCTEM 2-TO MOpsiIKa M MX KAHOHUYECKUE YPABHEHUSIM.

Teopml npeaejaon. MHoxecTBa. Onepaum/l Haa MHOXXCCTBaMH. I[CKapTOBO MMpOU3BCACHUC
MHOKCCTB. OT06pa)KeHI/I${ MHOKCCTB. MOHIHOCTI) MHOXKecTBa. UYHMCIIOBEIE MHOXKECTBA.
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Yucnosast npsiMasi, OKpecTHOCTH. OrpaHUYEHHbIE U HEOTPAaHUUEHHBIE MHOKECTBA. YUCIIOBbIE
nociaenoBarenbHoctd.  OmnpexneneHue  INpenena  YUCIOBOM  MOCIEIOBATEIIBHOCTH.
becKOHEYHbIE YNCIO0BbIE TIOCIEN0BATENBHOCTH.

JNuddepenunaibHoe ucyucjieHue (yHKIMU OIHOH mnepemeHHOil. Jlorapudmmueckoe
muddepenimpoBanue. [unepbonnueckue ¢GyHKIMM M HUX T[pousBoaHble. [ 'paduueckoe
muddepennmpoBanne. Paznoxenue dyakuuii no ¢opmyne Teinopa. Bexrop-dyHkmus
ckansgpHoro aprymenta. Ilonstue kpuBo#l, raakas kpuas. KacarenbHas K KpUBOM.
KpususHa kpuBoi. Paguyc kpuBusHsl. I'11aBHas HopMans. bunopmans. Kpydenue kpuBoi.

JudpdepeHunanbHoe UcYHCIeHHe (YHKIHMH HECKOJBKHMX IepeMeHHbIX. [IpuMenenue
muddepernrania  QyHKIMA K NPUOMMDKEHHBIM  BbluucieHusM. luddepennmpoBanue
HesBHBIX (pyHkuuid. CkansgpHoe nose. KacatenbHasi MIIOCKOCTh U HOPMaJlb K MOBEPXHOCTH.
OkcrpeMyM  (YHKIMH JABYX MepeMeHHbIX. HeoOxXomumble M JOCTaTOYHBIC YCJIOBHUS
CYIIECTBOBaHMSA SKCTpeMyMa (YHKIMH ABYX INepeMeHHbIX. Haumbombinee u HauMmeHblee
3HaYeHUs GYHKIMH JBYX MEPEMEHHBIX.

HNuTerpajibHoe ucuncienne PyHKIUN 0HOI nmepeMeHHOM. [IpuOmmkEHHOE BRIYMCIICHHE
onpeAenéHHbIX nHTErpaoB. [Ipunoxkenue omnpeeneHHOro UHTErpana: BbIYUCIEHUE JJIMHBI
Ayru KpHBOfI, BbBIYUCIICHUC O6’beMOB TCJI, BBIYUCIICHUC IUIOIIAJAU IIOBCPXHOCTHU TCJIa
BpamieHus. l[IpuiioskeHue OIpeaesieHHBIX HHTETPANOB K pPEUICHHI0 (U3UYECKUX 3aaady:
BBIUMCJICHHE MPOWIEHHOr0 MyTH IO BPEMEHH, BBIYHMCICHHE Pa0OThI NMEPEMEHHOM CHIIbI,
BBIYUCJIICHUC CHJIbI JABJICHHA KHUAKOCTH Ha IUIACTHHY, BBIYUCIICHHC MOMCHTOB HWHCPLHH,
BBIYMCJICHHE KOOPJIMHAT IIEHTPa MAcC TUIOCKOH (UTYPEHI.

JudpdepeHunanbHbie ypaBHeHUsl. YpaBHeHue Jlarpamxka wu  ypaBHenue Kiepo.
[Tpubmmkennoe perienne quddepeHransHoro ypapHenus. Cucrems! auddepeHnnanbHbIX
ypaBHeHUN. MeToq HCKIIOYEHHUS pelIeHUus cuctemMbl TuddepeHInanbHbIX ypaBHEHUI.
Cucrembl TUHEHHBIX aAU((EepeHINAIBHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 duuneHTamu.
[Tpunoxenne nquddepeHnaTbHbIX YPAaBHEHUH K H3YYSHUIO B MEXaHUKE U AJIEKTPOTEXHUKH:
MEXaHMYeCKue KoJiebaHWsi Tpy3a Ha YIOPYrol CBA3M, TMEPEXOJHBIE TPOIECCHl B
anekTpuueckux cerax. [uddepeHunansHpie ypaBHEHHS B YaCTHBIX POU3BOJTHBIX.
(YpaBHeHus MaTeMaTu4yecKoi PpU3UKN).

KpartHble, KpUBOJIMHEHbIE M NMOBEPXHOCTHBIE HHTErPajabl. BelunciieHre ABOMHOIO MH-
Terpajia B MOJSIPHBIX KoopauHaTax. IIpuiioskeHne JBOMHBIX HHTEIPAJIOB: BBIYMCIEHUE MACCHI
IUIOCKOM TUIACTUHBI, HAX0’KEHUE KOOPJAUHAT LIEHTPa Macc. Brluncienne TpoiHOro HHTErpana
B LWIMHJIPUYECKUX U CBEpUUYECKUX KoopauHarax. KpuBonuHelHble MHTErpaibl: (Gopmyna
I'prna. He3aBUCMMOCTH KPUBOJIMHEMHOIO WHTErpaja OT IyTH MHTerpupoBaHus. [loeepx-
HOCTHBIE MHTerpaiibl: hopmyna Octporpajackoro-I'aycca, popmyna Crokca.

OcCHOBBI TEOPUHU BEPOATHOCTE W MareMaTH4ecKoM cratucTtuku. HopmanbHas ciaydaii-
Hasl BEJIMYMHA; 3aKOH OONBIINX YHUCel; HepaBeHCTBO UeOkbImeBa; Teopema UeOniieBa; Teo-
pema bepuymim; Teopema Mapkosa; Teopema IlyaccoHa; mnTerpansHas teopema Myaspa —
Jlannaca. Iloka3arenpHOE pacrpeenieHre U ero YHMCIOBblE XapakTepucTuku. Cratucruue-
CKHE OIIEHKH: HECMEIIeHHBIE, Y(P(EKTUBHBIE, COCTOSITEIbHbBIE. [[oBepUTENbHAS BEPOSITHOCTD
U JIOBEpUTENbHBIN HHTepBal. Onpenenenne HeoOXoauMoro oobema BeIOOpKU. CTaTHcTHYE-
CKHE METOJIbI 00pabOTKH SKCIEPUMEHTAIBHBIX AaHHBIX. [lorpemrHocts onenku. Onpenene-
HUE TapaMeTpPOB HEIMHEHHBIX YPABHEHUN PErpeccHud METOJOM HAaWMEHBIIHNX KBaJpaTOB
HEMOCPEICTBEHHO U C TOMOINIBIO JINHEAPU3YIOIINX 3aMEH IEPEMEHHBIX.

2.

IlepBbiii cemecTp

OOpa3sen 3aganus 11 CAMOCTOSITEIbHON PadoThI
CocTaBUTh YPaBHEHHE ILIOCKOCTH, IIPOXOIIel yepes Touky M, meprneHauKyIspHO K

sekropy M, M, , ecin M1(2;—:L'1) u Mz(— 3.4, 5).
x+1 y-2 z-1
1 -1

Haiitn Touky nepeceuenus npsmoun U INIOCKOCTH

3x—-2y+z2-3=0.

3.

ITocTpouTth KpuBBIE 2- IO MOPSJIKA:
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(x—2P +(y+1y =4
25(x —4) +9(y +4f =225
4(y -1 =9(x 17 =36

Y =x+3=0
13t
4. HaiiTi npon3BOAHBIE JAHHBIX (QYHKIUI: a) at 0) 2,/ Xy =3x"—2y.
y=e",
2

x+1
5. Uccnenosars pyHknuio: ) = —1 1 TTIOCTPOUTH TpaduK.

x —_—

Bropoii cemecTp

O0pasen 3agaHus 1J19 CaMOCTOSITEIbHON PadoThI

2
1. Jana ¢pyukmus z = X' . Ilokaxwure, 9To Y

VA 0z
—(1+ vyl —=0.
@y

2. anbl pyHKIUS Z = arcsin(xzy), TOUKa A[l; %j u BekTop d = 3i —4] . Haiimure:
grad z B Touke A;
IIPOU3BO/IHYIO (DYHKIIMM B TOYKE A IO HalpaBJIEHUIO BEKTOpa &.

3. Haiitu HeonpeienéHHbIe MHTETPAJIbl; B IBYX MEPBBIX 3aJaHUSAX IPOBEPHUTH PE3yIbTATHI
Qg QepeHIIMPOBaAHUEM:

I dx I 5x+1 dXJ. dx
ox2—4" I x?—ex+1  xx=-7"
243

4. BpIUNCIUTH ONPEEIECHHBIN UHTErpat: j XV 4+ x2dx;

0

jxﬁn?xdx.

5. BbuucauTh mwionaap GUrypsl, OrpaHHYCHHON JTHHUSIMHE:
y=x"-4, x-y+8=0

6. BprumcnIuTL HECOOCTBEHHBIC HWHTCErpaJibl UJIK JOKa3aTh UX PACXOAUMOCTh:

2 xdx ¢ dx
1 : 2 )
)'!.1+X4 )J;\/x+2

Tpernii cemecTp
O0pasen 3agaHus 15 CAaMOCTOSITEIbHON PadoThI

2 2X
1. i3MeHuUTE TIOPSII0K HHTErPUPOBAHMS: J dx J‘ f(x,y)dy.
0 X

2. Bpraucnauts ABOWHOM nHTETpalt o obiactu D, orpanmyueHHON yKa3aHHBIMHU

JIMHUAMH: ”(X—I— y)dxdy, D: x=0, y=4, X=\/§.
D
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3. BBIYMCIUTH ¢ TOMOIIBIO ABOMHOTIO HHTErpalia IIIONaAb INIOCKON (PUTYpBl, OTpaHUYEHHON JIMHU-
aMI: Y=—-2, Yy =2,y =X+2,y° =X

4. Ilepeiias K NOJSIPHBIM KOOPAMHATAM, BBIYMCIUTD IBOMHON MHTErpasl ” X+ y2 dxdy,
D

D —kpyr paauyca 2.
5. BeluucanTe TpOMHON UHTErpas J. j J. Xyzdxdydz rae obmacts V orpaHnyeHa MoBEPXHOCTIMHU
v

x> +y?+2z°=1x=0,y=0,z=0.

6. Haiitu maccy Tena, orpaHM4E€HHOTO MPSMbIM KPYTOBBIM LIMIMHAPOM paauyca R u BeicoTer H,
€CJIN €r0 IUIOTHOCTH B JIF0O0M TOYKE YHCIEHHO PaBHA KBaJApaTy PacCTOSHUSA 3TOM TOYKU OT LEHTPa
OCHOBAHHUS LIWIMH/IPA.
7. BBIYHCIUTDh KPUBOJMHEHHBIN HHTETPa 2-T0 poja I(XZ —2y?)dx + (y? — 2xy)dy, rae
AB
AA — otpesok npsimoii, coemuustonuii Touku A(—-L-1) u B(L1).

JlutepaTtypa 1jisl caMOCTOSITEILHOI PadoOThI CTYI€HTOB
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3. I'mypman B. E. Teopust BeposiTHOCTEH M MaremMaTH4yecKasl CTaTUCTHKA: Y4ueOHOe mocobue

JUIsl CTYJ€HTOB By30B.— M.: Bricias mkona, 2012.

Xacyxamxkues C.-A..X.Ypapaenus: matematudeckon ¢pusuku.- ['pozust: UL ITHTY 2013

Cocnam6ekoBa JI.C. Panel @ypre, yaeOHO-MEeTOANYECKOE TTOCOOHE MO0 U3YyUSHHIO pa3jiena —

I'pozssiii, UITI I'THUA, 2011.

6. YmapxamxuesC.M., Ymapxamxuesa JLK. Ilpaktukym o teopuu mossi.- ['posnsiit, UTTL]
I'THUH, 2011.

7. Hanaesa JLIII., Maramesa X.I1. JIuneitnas anredpa, yuebHoe mocodue no u3y4yeHuro pas-

nena — ['poszuwrid, UIIL[ TTHTY, 2013.
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7. OueHoOYHbIE CpeCcTBa
7.1. Bonipochbl K py0eKHbIM aTTeCTAIMAM

MNEPBBIA CEMECTP

Bonpochl k nepBoii py0exHOl aTTecTanuu

Pa3nen: «2neMeHTBI BEKTOPHOU ainreOpb»

1.

2.

o~

7.

JlexapTOBBI IPSMOYTOJIbHBIE CHCTEMBI KOOPAMHAT HA IJIOCKOCTH U B IpocTpancTse. [lomsp-
Has CUCTEMa KOOpJUHAT.

Bexkropsl. JInHeliHble onepanyuu Hax BEKTopaMy. JIMHEeHHO He3aBUCUMBIE BEKTOPHI. basuc,
pasioxxeHue 1o 0asucy.

IIpoexuuu BekTopa Ha ocu koopauHat. Koopaunats! BekTopa. JJIMHAa BEKTOpA U HAIlpaB-
JISAIOIUE KOCHHYCBI. Y CJIOBUS KOJJIMHEAPHOCTH BEKTOPOB.

CkansipHO€E ITPOU3BEIEHNE BEKTOPOB U €r0 CBOMCTBA.

VYron Mexay BEKTOpaMHu. Y CJIOBUE NIEPIIEHIUKYJIIPHOCTH ABYX BEKTOPOB. MeXaHN4eCKHii
CMBICJI CKJIIPHOTO ITPOU3BEICHUS.

BekTopHOE 1 cMelaHHOE TPOU3BEACHUS BEKTOPOB. OCHOBHBIE CBOMCTBA U BBIUNCIICHUE Ye-
pe3 ONpPENCIIUTENH.

KomM1uianapHOCTB TpEX BEKTOPOB. [ eoMeTpruecKye NPUII0KEHNU BEKTOPHOT'O U CMEIIAHHO-
r'o NNPOU3BEICHUMN.

Paznen: «Teopus npenenon»

8.
9.

10.
11.
12.
13.
14.
15.
16.

17.

18.

19.

20.
21.

MuoxectBa. OCHOBHBIC ITOHATHUS.

[Tonstue pynkuuu. O61acTh onpeneneHus U 006JacTb 3HaUCHUS QYHKIUH.

OcHoBHBIE 3JIeMEHTapHbIC (PYHKIIUU, MX CBOMCTBA U TpaduKy.

KommnekcuHbie uncia. J[eiicTBrsS HaJ KOMILICKCHBIMU YHCIaMH.

Tpuronomerpuyeckas u mokaszareibHas (POPMBI KOMIUICKCHBIX YHCEIT.

Kopenb N-o#i cTenenn u3 KOMIJIEKCHOTO YHUCIA.

[Ipenen pynkuuu B Touke. [Ipenen pyHkumrn Ha 6ECKOHEYHOCTH.

OpnnocroponHwue npeaensbl. OrpaHUYeHHOCTh (PYHKIIMH, UMEIOUTUI Mpeaer.

beckoneuno Oosblasi 1 OECKOHEUHO Mayiasg (QYHKIMM U CBSA3b MEXIy HUMH. PaznoskeHue
(GyHKIIUH, UMEIOIIEH TIpeiell, Ha MOCTOSHHYIO U OECKOHEYHYIO MAYIO.

. |0 o0 o
OcHOBHBIE TEOpPEMBI O TIpejenax. PackpeITHe HEOIpeaeIeHHOCTEN [— n | — | Ilepsbii
o0

3aMeyaTesIbHBINA peser.

Yucnossle mocnenosarensHocTH. [Ipenen nocienoBarensHocTH. CyliecTBOBaHME Mpeaesa
MOHOTOHHOM OI'paHMYEHHOH mocieaoBaTenbHOCTH. Yncno e. HatypanbHble Jorapumsl.
CpaBHeHHEe 0ECKOHEYHO MaJbIX. DKBHBAJIEHTHbIE OECKOHEYHO Majible. 3aMeHa OECKOHEUHO
MaJIbIX SKBUBAJIEHTHBIMH [P BBIUYMCIIEHUH TIPEJIENIOB.

HenpepriBHOCTh QyHKIIMM B TOUKe. TOUKM pa3pbiBa PyHKINN U UX KJIACCUPHUKALINS.
HenpepbiBHOCTh pyHKIIMM Ha oTpe3ke. CBOWCTBa HENMpPEPHIBHBIX Ha OTpe3ke (YHKUHUI:
OIrpaHNM4YCHHOCTD, CYIICCTBOBAHUC HanOOJIBIIETO U HANMEHBIIIETO 3Ha‘—IeHPII>i, CYII€CTBOBa-
HUE IPOMEXYTOUHBIX 3HAUCHU.
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Oo0pa3sen 3agaHuil 17151 NepBOil pyOekHOW aTTecTaluM

1. Meron I'aycca perieHust cucteM JUHEHHBIX YpaBHEHUN

X; —3Xy +3X3 =9;
2. Pemuts cucteMy ypaBHEHHH 14X, + 2X, — X3 =—§;

3. Hanbl Touky Ha miockoctu A(2; 5), B(7; 6). CoctaButh 00Iiee ypaBHEHHE MPSAMOMA, TPOXOASIICH

4yepe3 3TH TOYKH, IIPUBECTH €0 K BUAY YPAaBHCHUS B OTPE3KaX M MOCTPOUTH MPSIMYIO.
4. IlpuBecTu K KAHOHUYECKOMY BUlYy YPaBHEHHE KPUBOH X + y? +2x -4y —14 =0 M IIOCTPOUTS €e€.

Bonipockl Ko BTOpoii py0eskHOW aTTecTaluu

[TpousBoHas CIIOKHON (YHKITUH.

Huddepenunupoanne GyHKIUN, 3aJaHHBIX TAPAMETPUUECKH. (IPUMEPHI).

Tabnu1a npou3BOIHBIX JIEMEHTAPHBIX QYHKIUHI.

Huddepennunan pynkuuu, AuddepeHinai CyMMBbL, TPOU3BEICHUS, YaCTHOTO.

[TpousBoaHbIe U AU PEPEHITNATBI BBICITUX MOPSIKOB.

Teopemsbl Posus, Jlarpanska u Komm.

PackpsiTre Heonpenen€HHOCTEH B Ipeaenax, npaBuio Jlomuras.

Bospactanue u yosiBanue Gpynkumii. Heod0xoamumoe u 10CTaTOYHOE yCIOBHE

MOHOTOHHOCTH (DYHKIIMH Ha OTpe3Ke. DKCTpEeMabHbIE TOYKHU. JOCTaTOYHBIC YCIOBHSI

JKCTpeMyMa.

9. BhIIyKIOCTh U BOTHYTOCTh KPUBOM. JlOCTAaTOYHBIC YCIOBHS TOYEK meperuda (IpumMeps).
AcuMnToThl rpaguKoB GYHKIHH (IPUMEPHI).

10. UccnenoBanue GyHKIINI, TOCTPOCHUE UX TPAPHUKOB.

ONoa~wWNE

OOpasen 3agaHuii 1J1s1 BTOPOH pyOesKHOH aTTecTaluu

1. TTonsiTve npon3BOIHON (QYHKINHU, €€ MEXaHUUECKUI U T€OMETPUUECKUI CMBICI.
3 -
2X” +5x+1 . sin 5X
3— y 2 I|m .
+X+10 x>0  2X

2. Haiiti ipon3Bouble GyHKIMiA: 1) y =5x* + 2 —% +3, 2) y=cos*2x, 3) y=x.e¥,

1. Haiitu mpezensr: 1) lim
X—0 7X

BTOPOMN CEMECTP

Bonpoce! k nepBoii py0exHON aTTecTalNU

Pazgen: «/{udpdepenunanbnoe ncuncnenue GyHKIUN HECKOIBKUX MEPEMEHHBIX»
1. ®dynkmuu HecKoMbKUX TepeMeHHbIX. OOmacth ompeneneHus. I[lpemen W HempepbHIBHOCTH
(GYHKIIMN HECKOJIBKUX NEPEMEHHBIX.
2. Yactaele npousBoanblie. [Tomubiii muddepennman u ero CNoab30BaHNEe B MPUOIHKEHHBIX
BBIYHCIICHUSIX.
3. NubunerNenocts ¢opmsl momHoro mupdepennmana. ['eoMeTpHYECKUl CMBICI TTOJHOTO
muddepennmana. KacareabHas I0CKOCTh 1 HOpMaJlb K TOBEPXHOCTH.
YacTHble MPOU3BOIHbIE U MOJIHBIE AU depeHnnanbl Beicux nopsakos. @opmyna Teitnopa.
HesBuble pyHKIMU 1 uX AU QepeHIrpoBaHue.

16
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~No

8.
9.

10.

1.

2.

Ckanspnoe nosie. IIponsBoanas no HanpasiaeHuto. ['pagueHT.

OkeTpeMyM (YHKIMHM HECKONBKHMX NepeMeHHbIX. HeoOXxonumele U JOCTaTOUHBIE YCIOBHUS
CYLIECTBOBAHMS DKCTPEMYMa.

HauOonpiiee n HauMeHblee 3Ha4eHUs QYHKLIMN B 3aMKHYTOH 00J1acTy.

YcnoBHbl 9kcTpeMyM. Meron MHOKUTenen JIanrpanxa.

Metoa HauMEHBLINX KBAAPATOB AJIsl 00paOOTKHU 3KCIIEPUMEHTAIBHBIX TaHHBIX.

Oobpasey 3a0anuii 011 nepeoil pyoercHoll ammecmayuu

Haiitu yacTHbIe pousBoanbie 1-ro u 2-ro nopsaxa Gynkuun: Z=3x* — 2y —5xy

Haiitu unTerpanst: J(2X+?+__§/_]dx _[sm 3xC0os3xdx, Iln (x— 9) dx.
X

xdx .
— = | Xxsin2xdx.
'[\/x2+6x+1 '[

Bonpocsl ko BTOpO#i py0e:xHOM aTTecTauuu

Paznen: «/{uddepennuanbupie ypaBHEHHUS»

11.
12.

13.
14.
15.
16.
17.
18.

19.
20.

[TonsaTne 06 0OBIKHOBEHHBIX MU (PEPEHINATBHBIX YPABHEHHUSX BBICIIUX MTOPSIKOB.
[Ipocreitmume quddepeHnnanbHbie ypaBHEHUS BBICIIETO MOPSAIKA, JOMYCKAIOIIHe
MTOHM)KEHUE TIOPSAKA.

Jluneitnble nuddepennuanbabe ypaBHEHHs BTOPOro nopsaaka. OnpeneneHue u CBOMCTBa.
Jluneiinble oJHOpOIHBIE ypaBHEHNA. OCHOBHbIE TOHATHUS.

Jluneiinble HEOAHOPOJHBIE ypaBHEHUsA. CTPYKTypa 00IIEro peuieHus JHHEHHOTo
HEOJIHOPOJAHOI'O YPaBHEHHUSI.

. JIuneiinvie nuddepeHanbuble ypaBHEHUS ¢ TOCTOSTHHBIMU KOA(pUITUECHTaAMH.
XapaKkTepucTUYECKOe ypaBHEHUE.

[Ipocreiimme nuddepeHnnanbHble ypaBHEHHS BBICILIETO MOPSIKA, JOMYCKAIOINe
MOHMKEHUE TIOPSAKa.

HaxoxieH1re 4acTHOTO pelIeHuss HEOAHOPOAHOTO YpaBHEHHs METO0M MoA00pa 1o MpaBoif
YacTH.

Cuctemsl tuddepeHuanbHble YpaBHEHUS IEPBOTO MOPsIKa.

MeTo UCKITIOUEHHUSI peIIEHUs] CUCTEMBI AUPPEepeHIINaTbHBIX YPABHEHHH.

Oobpaszey 3a0anus 011 6mMopoil pyode)icHoll ammecmayuu

S odx % odx
Jl.\/;+5' J;4x+7’

Breraucnuts HUHTETpaJbl:

Pemute nuddepennmanbbie ypaBHEHUS:

1) xy'= xsml+y 2).y' + ytgx= cols y(7)=5; 3). e dy = xdx.
X'
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TPETUI CEMECTP
Bonipockl k mepBoii py0e:xkHOl aTTecTALMU

Pa3nea: «KparHble UHTErpasbl»

JIBOMHBIE MHTETPaAJIbl: OCHOBHBIE OHSTHS.

CBoiicTBa ABOMHBIX UHTETPAJIOB.

Bolunciienrie 1BOWHBIX MHTETPAJIOB B IEKAPTOBBIX KOOPAUHATAX.
Boruncnenue 1BOMHBIX MHTETPAJIOB B MOJISIPHBIX KOOPAMHATAX.
[IpunoxeHust ABOMHBIX HHTEIPAJIOB.

TpoliHble UHTETrpasIbl: OCHOBHBIE IIOHSTHS.

CBolicTBa TPOMHBIX UHTETPAJIOB.

Brluncnenue TpoMHBIX HHTErPATIOB.

[IpunoxeHust TPOMHBIX UHTETPAJIOB.

0. KpuBonuneiinbie uHTErpaibl 1-ro poaa.

1. CBoticTBa 1 BBIYMCIICHHE KPUBOJIMHEHHBIX HHTETPAIOB 1-TO poja.
12. KpuBonuHeHbIe HHTETPAIBI 2-TO poJa.

13. CpoiicTBa 1 BBIYHCIICHUE KPUBOJIUHEHHBIX MHTETPAIOB 2-T0 poja.
14. IlpunosxeHus: KpUBOJUHEHHBIX UHTEIPAJIOB.

15. IloBepXHOCTHBIE MHTETPAJIBI: OCHOBHBIC MTOHSTHSI, CBOICTBA U BHIYHCIICHHE.

RRoOo~NoOR~wNE

Ooépasey 3a0anus 011 nepeoil pydexdcHoll ammecmayuu

1 2-x2
1. VI3MEHUTH MOPSIOK MHTETPUPOBAHMS: Idx I fdy.
0 X

2. Beramcnuth qBOMHON HHTErpan mo obnactu D, orpaHNYeHHON YKa3aHHOHN JIMHUSMU:
J‘J.x(y+l)dxdy D, y=x+5 x+y+5=0;, x<0.
(D)

Bonpochl K0 BTOpO# py0e:kHOI aTTecTANNU
Teopusi BeposiTHOCTeli 1 MaTeMaTH4YeCKasi CTATUCTHKA

1. Cayuaiinble coObITHS, IPOCTPAHCTBO COOBITHI, anredpa coOwiTuil. Kitaccuueckoe ompene-
JIEHUE BEPOSITHOCTU. DJIEMEHThI KOMOMHATOPHUKH.

2. T'eomerpuueckue BeposTHOCTH. CTaTHCTUYECKOE U aKCMOMAaTHYECKOE OIpesesieHHe Bepo-
STHOCTH, CBOMCTBA YCJIIOBHBIX BeposiTHOCTeH. He3aBucuMOCTh COOBITHH.

3. VYcioBHast BEpOSTHOCTb, CBOMCTBA YCIOBHOM BEPOSTHOCTH. Y MHOKEHHE U CIIOKEHHE BEpO-
SITHOCTEH.

4. ®dopmyia MoJHON BEpOSTHOCTH U Gopmyia baiieca.

CrnydaiiHple BEJIMUMHBI. 3aKOH pacrpeiesieHus JUCKPETHOM, CIIyqaitHOM BEJTUYHHBI, €€ YUC-

JIOBBIE XaPaKTEPUCTUKH.

6. bunommanpHOE pactnpeneneHne. OyHKIHS pacrpenesieHus] U TUIOTHOCTh BEPOSITHOCTEH He-

IIPEPBIBHOM, CIIy4aliHOM BEJINYMHBI, €€ YNCIIOBBIE XapaKTEPUCTUKH.

PaBHOMEpHOE 1 HOpMAJIBHOE PACTIPEEIICHHUS.

HepaBenctso YeObimeBa 1 3akoH Oonbux yuces. LlenTpanbHas npeaenbHas TeopeMa.

JlokanbpHas M MHTETrpaIbHas NMpeAesbHbIE TeopeMbl Jlamaca.

10. I'enepanbHass COBOKYMHOCTh U BbIOOpKa. Clay4ailHOCTh M PENpPE3eHTATUBHOCTH BBHIOOPKH.
Craructrdeckoe pacmpenesieHne BRIOOPKH, €r0 TeOMETPHIECKOE U300pakeHue.

o1

© oo~
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11.

12.
13.
14.

OreHka mapaMeTpoB IreHepalbHONW COBOKYITHOCTH 1O €€ BbIOOpke. KoHeuHbIe OlIeHKH reHe-
PaJIBHOM CPEIHEN U F€HEPAIIBHOIO CPEHETO KBaAPATUYHOTO OTKIOHEHHUS.

IloHsATHE O HECMEIIEHHOCTH, OLIEHKH I'€HEPAIIbHOU CpEeHEN.

JloBEpUTEIIBHBIE MHTEPBAJIBI IS IAPAMETPOB HOPMAJIBHOI'O PACIIPEACICHUS.

IIpoBepka cTatHueckux runotes. [louaTue o kpuTepun cornacus x2. I[loHsTHe o mpocTeii-
LIMX CIIy4alHBIX ITpoLecca.

Ooépaszey 3a0anus 011 6mMopoil pyode)dcHOoNl ammecmayuu

1. B rpynnie 30 cTyneHTOB, cpeau KOTOpBIX 9 oTnmuyHukoB. HaliTH BEpOSTHOCTH TOrO, UTO CPEAU
0TOOpaHHBIX Haynauyy 11 cTyJeHTOB 6 OTIIMYHHKOB?

2. B cembe 5 ,Z[€TCI>'I. Cuuras BEPOATHOCTU POXACHHA MaJlbUWKa M JC€BOYKH OJWHAKOBBIMH,

Haiitu

BEPOSATHOCTH TOTO, YTO CPElU AeTel He Ooiee IBYX MAIbYUKOB.

3. Cuyuvaitnas BenmnumHa X 3agaHa ¢yHkumeil pacnpemenenus F(x). Haiitm a) mimotHOCTSH
BepositHocTH  f(X); 6)maremarmueckoe oxumganue M (X); ¢)mucnepcuto D(X); e2)cpennee
kBaspaTryeckoe oTkioHenue o(X). [loctpouts rpaduxu ¢pynxunit F(X) u f(X):

wnh e

RBOooo~N O~

12.

13.
14.
15.
16.

17.
18.
19.

0.
1.

0, mpm x<O0

2
X

F(x)=<—, nun 0<x<4
(X) 6 ™

1, mpu X >4

7.2. Bonpocsl Kk 3K3aMeHy

NEPBbIIA CEMECTP

TeopeaneCRne BOIIPOCHI, BLIHOCUMBI€ HA 3K3aMCH

Onpenenurend U UX OCHOBHBIE CBOMCTBA

BeiBog popmyn Kpamepa [uis perienns cucteM JIMHEHHbBIX ypaBHEHUH

Matpulibl ¥ IeHCTBUS HaJl HUMU (CIIOKEHUE, BBIYMTAHNE U YMHOKEHUE Ha YUCIIO,
YMHOKEHHUE JIBYX MATpPHIL.)

Merton I'aycca pemenus CUCTEM JTUHEWMHBIX YpaBHEHUN

MartpuuHslii cioco0 pemeHus: CUCTEM JTMHEWHBIX YpaBHEHUH

[TonsTue BekTopa. JINHEHbIE OnIepaluy HaJl BEKTOpaMHu

CkassipHO€E ITPOU3BENECHNUE BEKTOPOB U €T0 CBOWCTBA

BekropHoe mpowusBeeHNE BEKTOPOB U €r0 CBOMCTBA

BriBoz ycnioBuil mapajsieNbHOCTH U YCIIOBUS NEPIIEHAUKYIIIPHOCTH ABYX BEKTOPOB
CMenianHOE IPOU3BEIEHUE BEKTOPOB U €0 CBOMCTBA
OO6miee ypaBHEHUS NMPSMON U ypaBHEHHE MPSIMOM, TPOXO/ISIICH uepe3 ABE 3aJaHHbIE TOUKH

a. Ha IJIOCKOCTH

VYron Mexay AByMs NpsAMbIMHU. Touka repecedeHus AByX NPsIMbIX. Y CJIOBUSA
NapaJUIEIbHOCTH U YCIOBUE NEPIEHANKYISIPHOCTH JBYX IPSAMBIX.
KpuBssie 2-ro nopsiaka (OKpyKHOCTb, JJIIUIIC, TUepOoa u napadosa)
[Ipenen ¢pyHKIMN HETIPEPHIBHOTO apryMeHTa (mpuMepsbl). beckoHedHo O0JbIION apryMeHT.
beckoneuno 6ombI1ne, 6eCKOHEYHO Maible GYHKIUH (IPUMEPBI).
CpaBHeHune 0€CKOHEYHO MaJbIX (PYHKIUH, SKBUBaTIEHTHbIE OecKkOHEeYHO Maible. [IpaBuna
MIpeIeIbHOrO Mepexo/ia: Mpeied CyMMbl, IPOU3BEIEHUS, YaCTHOTO (PyHKINN
(oKa3aTenbCTBO).
[Ipu3nak cymectBoBanus npezaena GpyHkuu. [lepBeiii 1 BTOpoil 3ameuaTenbHbIE TPEIEIbI.
HenpepsiBHOCTh QYyHKINH, KiTaccuduKanus TOYeK pa3pbiBa (IIpUMEpBI).
[TonsiTre npou3BoAHON PYHKINH, TEOMETPUUYECKUN CMBICH (ITPUMEPHI).
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20. TeopeMbl 0 IPOU3BOAHBIX CYMMBI, IPOU3BEICHUS, YACTHOTO (DYHKIIHIA (JI0Ka3aTENbCTBO).

21. IlpousBoHAas CIIOKHOUN (QYHKIIUH.

22. luddepenumpoBanue GyHKIMH, 3aJaHHBIX TapaMETPUUECKH. (IPUMEPHI).

23. Tabnuia mpon3BOHBIX AIMEMEHTAPHBIX (QYHKITAHN.

24. luddepenuman Gynxun, quddepeHnnan CyMMbl, TPOU3BEACHUS, YACTHOTO.

25. IIpousBoansbie U qudGepeHInabl BRICIINX MOPSIKOB.

26. Teopemsl Pomns, Jlarpanxka u Kommu.

27. PackppITHE HEONpeneIEHHOCTEH B Ipe/enax, npaBuio Jlomuras.

28. Bozpacranue u yosiBanue pynkiuii. Heoo6xonnmoe 1 10cTaTOYHOE YCIIOBHUE
MOHOTOHHOCTH (DYHKITMH Ha OTpe3Ke. DKCTpeMalbHbIE TOUKU. J|0CTaTOYHBIE YCIOBHSI
SKCTpEMyMa.

29. BBITTYKJI0CTh ¥ BOTHYTOCTh KPUBOM. J[ocTaTOuHBIC YCIOBHS TOUEK Meperuda (MpuMepsl).
AcumnTotsl rpadukoB GyHKIUH (IpUMEPHI).

30. UccnenoBanue GyHKIIUNA, TOCTPOESHUE UX TPA(UKOB.

Oo0pa3en 3k3aMeHALIMOHHOT0 OMJIeTa

MHHHCTEPCTBO OBPA3SOBAHNS U HAYKU POCCUNCKON ®EJEPALIUNA
I'PO3HEHCKHWI I'OCYJAPCTBEHHBII HE®TIHON TEXHUYECKUN YHUBEPCUTET
nMeHH akagemuka M. J[. MuuimoHukoBa
JucuuIimmHa Marematuka
WNuctutyT NHI' I'pynna MCC cemectp |

Buiter Ne 1
1. Omnpenenutenu N-ro nopsaka. AnredOpandeckue JOMOTHEHUS U MUHOPBI.

2X, + X, +3X;, =4
2. Pemute cuctemy MetonoM 'aycca: X, —2X, + X; =4
3% +4X, +X; =0

3. Haiitu mpousBoaHbIe JaHHBIX QyHKIUH:]). Y = 4x’ _2 + ?{/F 1 2) y= (1— 43 )9 ;
X

3) y=3x*-arcsinx.
4. Jlanbl 2 BeKTOpA: a=3i— 2] +4k mb=i+ 5] —k , Haittu BEKTOPHOE MPOU3BEACHUE 3THUX
BEKTOPOB.

. _ x2—x-30 . sinbx .. 8x*—4x+3 . (x+3)"*
5. Haittu npenensr: lim 3 X - :lim 3—,I|m - .
x>5 X° 4125 = x>0 c0oSXSIN4x x> 7X +X—-5 xoo| x—1
« » 2019
3aB. xageapoii l'auaeB A.M.
[IpenonaBarens VYmapxamxuena JI.K.
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O0pasen 3x3aMeHALMOHHOI0 OMJIeTa AJ1sl CTYeHTOB 3204HOH GopMbl 00y4eHus:

MHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

I'PO3HEHCKUM I'OCYJAPCTBEHHbBIN HE®TAHOM TEXHUYECKWI YHUBEPCUTET

=

nMeHu akagemuka M. JI. MuuimoHImmkoBa
Jucrunnmna Maremaruka
HNuctutyT 41510 ['pynmsl 3MCC cemectp I

buner Ne 1
[IpousBoHas, ee reoMeTpHUUECKUd U (PU3UYECKUN CMBICI.
Pemre cucremy metonom Kpamepa:

2X, —6X, —5X; =1
3X, —5X, —2X; =7
2X, —2X, — X, =—3

1
Haiity npousBoHble JaHHBIX GyHKIuii: 1) y =5x* 3 +x%; 2)y= Jx cosx.

Hansr Bepmmabl nupamuas: A(-5; 4; -5), B (5; 2; 6), C(5; -7; -3), D(2;3;4). Haiitu ee 00b-
eM.

« » 2019 3aB. kadeapoii l'auaes A.M.
IIpenonaBarens Ymapxamxuesa JI.K.
BTOPONCEMECTP

Teopeanecmle BOIIPOCHI, BLIHOCUMBIC HA IK3aMCH

OO6mnacTh ornpeneneHus], TMHUM YPOBHS (QYHKLUHU ABYX MEPEMEHHBIX.

[Tpenen u HenpepbIBHOCTh (PYHKIIUH JIBYX MEPEMEHHBIX.

Yactasie npousBoaubie. [lonabiii nuddepennmar.

OkerpeMyM (QYHKIMM IBYX NepeMeHHbIX. HanlomnbIiee 1 HauMeHblee 3HaYeHus

(GYHKIIUY IBYX NTEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

5. IIpousBoanas no Hanpasienuto. ['paauent. KacatenbHas MI0CKOCTh U HOpMaJIb K
MTOBEPXHOCTH.

6. IlepBooOpa3Has U MOHATHE HEONPEIENEHHOr0 HHTerpaa. ['eomeTpudeckuii cMbICI

HEOIpeeIEHHOr0 UHTEerpaa.

CBoiicTBa HeonpeaeneHHOro HHTerpaia. Tabauia OCHOBHBIX HHTETPAJIOB.

3aMeHa MepeMEeHHON U MHTErPUPOBAHUE O YACTSIM ISl HEOIIPEIEJICHHOTO HHTeTpaia.

KomruiekcHble uncna. [IeficTBus Hal KOMIUIEKCHBIMU YHCIIAMHU.

10. MaTerprpoBaHue MPOCTEUIINX TPUTOHOMETPHUIECKUX BBIPAKCHUH,
TPUTOHOMETPUYECKHE MTOICTAHOBKHU.

11. UuTerpupoBaHue paliOHAIbHBIX IpOOEii.

12. VnTterpupoBaHue BhIpaKEHUH coepKallluX HPPALIMOHAIBHOCTb.

el N =

© N
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13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24,

25.

IlonsTHE ONPENEIEHHOTO UHTETpaJIa, UHTErpaibHas cymma. CBOMCTBA ONPENEIIEHHOTO
MHTErpana.

®opmyna HeroTona-JleiiOHuna. HTerpupoBanue 1o 4yacTsm, 3aMeHa IEPEMEHHOM B
OIIpEACICHHOM HHTErpase.

Heco6cTBeHHBIE MHTETpaANIbI ¢ OECKOHEUHBIMU TpPEIeTIaMy, HHTETPAJIbI OT Pa3pbIBHBIX
byHKIHA.

[Ipunoxxenus onpenesneHHoro uurerpaia. Haxoxaenue miomanen, BbBIYMCICHUE JUIMHbL
IYTH.

Haxoxxnenne 00beMOB TeJ BpalleHusl, IUIOMIA N TOBEPXHOCTH C IIOMOIIBIO
OIIPEAEIEHHOT0 HHTErpaa.

OObikHOBEHHBIE MU pepeHnanbHbIe ypaBHEHUS IEPBOTO MOPSAIKA. Y PaBHEHUS C
pa3eNAIoIUMHACA IepeMEeHHbIMU. 3aaada Kommn.

JIuneitnble 1 oHOpOIHBIE MU DepeHIInATEHBIC YPABHEHUS TIEPBOTO MOPSAKA.
Huddepenunanbaple ypaBHEHHUS BBICIIMX TOPSIIKOB.

[Ipocreiimme auddepeHnnanbabie ypaBHEHNUS BBICHIETO TOPSIIKA, TOMYCKAIOIIHE
IIOHM)KEHUE TIOPSAKa.

JIuneiinsie nuddhepeHnuanbHbie YpaBHEHUS! BTOPOTO MOpsika. JInHelHbIe 0THOPOJHBIE
Y HEOJJTHOPOJIHBIE YPABHECHHSI.

OO1iiee penieHre TMHEHHOIO HEOJTHOPOJAHOTO YpaBHEHUS.

JIuneitnsle nu¢depeHnuanbHble YPaBHEHUS C MOCTOSIHHBIMU KO3 QHUIIMEHTAMHU.
XapaKkTeprucTUYECKOE YpaBHEHUE.

HaxoxaeHue 4acTHOro pelieHuss HEOAHOPOJAHOTO0 ypaBHEHHsI METOIOM o00pa 1o
IIPaBOM YaCTH.

Oo0pa3zen 3K3aMeHALMOHHOT0 OnJieTa

MHWHUCTEPCTBO OBPASOBAHMA 1 HAYKU POCCHﬁCKOfI OEJIEPAIIMN
I'PO3HEHCKHWHU I'OCY JAPCTBEHHbLIM HEOTAHOU TEXHUYECKNN YHUBEPCUTET

nMeHH akagemuka M. JI. MuuimoHnmkoBa

JucuuImmHa Maremaruka
WNHuctutyT NHI' I'pynna MCC cemectp 11
Buner Ne 1

1. HeomnpeneneHHslit MHTErpa U €ro CBOWCTBA.

2. Haiitu uaTETpAITHL: I[ 4 +l—1—ZCOSX)dX, Ixsinxdx, I(5X4—2§/F+i5—3jdx.
X

x2-25 x

2 3
dx
3. BwuuciuTh onpeseieHHbIe HHTETPATHL: I I(ZXS + X —5)dX :

" 6x-5" 4

4. Pemmts muddepennuansusie ypasHeHns: 1). Xy’ =y —2xy;
2).y'-3x%y = x%",y(0)=0; 3).e”(L+x?)dy—2x(L+e”)dx=0.

5. HaiiTi yacTHbIC MPOU3BOAHBIC 2-T0 Topsaka Gpynkiuu Z= f (X; y) : Z=3x? —2y® —5xy.

OK3aMeHaTop VYmapxamxuesa JILK.

« » 2019 3aB. xadeapoii lNauaeB A.M.
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O0pasen 3x3aMeHAMOHHOI0 OMJIeTa AJ1 CTYJeHTOB 3204HOH GopMbl 00y4eHust

MHHHCTEPCTBO OBPA3OBAHI/£H N HAYKHU fOCCHﬁCKOﬁ CI?’EI[EPALII/II/I
I'POBHEHCKUU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHu akagemuka M. JI. MuuimoHMkoBa

Jucrunnmna Maremaruka
WuctutyT 41510 ['pymnma 3MCC cemectp |l
Buner Ne 1

1. I/IHTerpI/IpOBaHI/IH I10 4aCTsAM B OIIPEACTICHHOM HHTErpaJIc.

N o _ gy
2. HaiiTn yacTHBIC TPOU3BOAHBIC PYHKITUHN ABYX MEPEMEHHBIX: Z = )
Z = X-sinx+y-sinx

2

N dx

3. Brruucnute onpeneneHHbIN HHTETpa: jG 5
X i

1

4. Pemmts muddepenmmansurie ypasrenus:1). y' +2xy = xe*, y(0)=0; 2). y"+4y' +8y =0.

5. Haiitu nunTerpans: IM , I(l+ 4x)°dx.
X" —
« » 2019 3aB. kadeapoii lNauaes A.M.
IIpenonaBareins Ymapxamxuesa JI.K.

Teoperuyeckne BONpPoOChbl, BLIHOCUMbIe HA IK3aMeH
KpaTHble 1 KpUBOJIMHEHHbIE HHTETPAJIbI

JIBOVMIHBIE MHTETPAJIbI: OCHOBHBIE IIOHATHS U CBOWCTBA.
BelunciieHre 1BOMHBIX UHTETPAJIOB B IEKapPTOBBIX U MOJSAPHBIX KOOPAUHATAX.
IIpunoskeHns IBOMHBIX HHTETPAIIOB.
TpoliHble UHTErpajIbl: OCHOBHBIE IIOHATHUS U CBOMCTBA.
Brluncnenue TpodHBIX HHTErPATIOB.
IIpunoxxeHus TPOMHBIX UHTETPAJIOB.
KpuBosnHeiinbie nHTErpasl 1-ro u 2-ro pojaa, uX CBONCTBA U BHIYHCIIECHUE.
IIpunoxxeHus KpUBOJIMHEWHBIX UHTETPAJIOB.
Teopus BeposITHOCTEN U MATEMATHYECKAs CTATHCTUKA

N~ WNE

9. CnyuaiiHble cCOOBITHSI, TPOCTPAHCTBO COOBITUH, anredpa coObiTuil. Kiaccuueckoe ompe-
JIeJICHUE BEPOSITHOCTU. DIIEMEHTHI KOMOMHATOPUKH.

10. I'eomerpuueckue BepoaTHOCTH. CTaTUCTUUECKOE U aKCUOMATHUECKOE ONpesieJIeHne BEepo-
ATHOCTH, CBOICTBA YCJIIOBHBIX BeposTHOCTeH. HezaBucuMOCTh COOBITHI.

11. YcnoBHas BEpOSITHOCTb, CBOMCTBA YCIOBHOM BEPOATHOCTH. Y MHOXEHHE U CIIOKEHUE Be-
POSITHOCTEH.

12. ®opmyna nonHoit BeposTHOCTH U (hopmyna baiieca.

13. CnyvaiiHple BEeTMYUHBI. 3aKOH pacHpeeNieHHs] TUCKPETHOMW, CIy4allHOW BEJHMYWHBI, €€
YHCIJIOBBIE XapAKTEPUCTHUKHU.

14. bunomuanbHoe pacnpeneneHue. OyHKIMSA paclpefeNeHuss U IUIOTHOCTh BEPOSITHOCTEH
HENPEPBIBHOM, CIIy4aliHOM BEJIMYMHBI, €€ YHCIOBbIE XapaKTEPUCTHKH.

15. PaBHOMEpHOE U HOPMAIBHOE paCIpeIeTICHUS.

16. HepaBenctBo YeOrIeBa 1 3akoH OonbIux yrcen. LleHTpanbHas npeaenabHas TeopemMa.
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17. JlokanbHas 1 MHTErpalibHAs IpeebHbIE TEOpEMBI Jlamaca.

18. I'enepanpHasi COBOKYIMHOCTh U BBhIOOpKA. CIIy9aifHOCTh U PEMpPE3E€HTATUBHOCTH BHIOOPKH.
CraTucTudeckoe pacrpeieleHnue BHIOOPKH, €ro reOMeTpUIecKoe H300paxkeHue.

19. Ouenka napaMeTpoB reHepalbHON COBOKYITHOCTH MO €€ BhiOOpKe. KoHeuHble OIleHKH re-
HEpaJIbHOU CpeHEN U reHepaIbHOTO CPETHEr0 KBAIPATUYHOTO OTKJIOHEHUSI.

20. IToHsTHE O HECMEIIEHHOCTH, OIICHKH T'€HEPAJIbHON CPEIHEH.

21. JloBepuTenbHBIC HHTEPBAIBI ISl TApaMETPOB HOPMAJIBLHOTO pacpee/ICHUS.

22. IpoBepka craTHdeckux rumotes. IloHaTHe o kpuTepum cornacus y2. IloHsTHe o mpo-
CTEHIINX CIy4alHBIX POLECCAX.

Oo0pa3zen 3k3aMeHALIMOHHOT0 OMJIeTa

MI/IHHCTEPCTBO OBPA3OBAHI/IU}I U HAYKU uPOCCHPICKOPI q)UEZ[EPAL[I/II/I
I'PO3HEHCKHWU I'OCY IAPCTBEHHBIM HEOTAHOU TEXHUYECKNU YHUBEPCUTET
nMeHH akageMmuka M. JI. MummoHnkoBa

Jucrunnuxa MaremaTrka
HNucturyr HNHI' I'pynmna MCC cemectp 111
buner Ne 1

1. Onpenenenre BepOATHOCTH, CBOICTBA.

2. [IpeacraBuTh TBOMHON HHTETpAI J‘ I f (x,y)dxdy B Buze MOBTOpHOTO, eciu obaacTh D 3amaHa au-
D

Husmu. D x? =2-y; x+y=0.

3. BeUMCINTh KPUBOJIMHEWHBIN HHTETpa I(x+ y)dxdy,, rne AB— OTpe30K NpsSMOW, COETUHSIO-

AB
et Touku (0; 0) u (4; 2).
4. B kopobe 6 kpacHbIX U 4 cuHHX KapaHnama. Haynady wusBiekaroT Tpu kapanaama. Haiitu Be-
POATHOCTD TOI'O, YTO ABAa UX HUX - KPACHBIC.
5. Cnyudaifnas BenmmunHa X 3ajgaHa ¢yHknuei pacnpenenenus F(X). Haliti a) mmoTHOCT
BepositHocTH f(X); 6)Matematnyeckoe oxxunanue M (X); ¢) mucnepcuro D(X); 2) cpennee
kBajipaTHyeckoe oTkioHeHne o(X) . [loctpouts rpadmkn pynxumit F(X) u f(X):

0, mpu x<0

2

X
F(x)=<¢—, nu 0<x<4
(X) 5 ™

1 mpu X >4
« » 2019 3aB. kadeapoi I'auaeB A.M.
[IpenonaBaTtens Ymapxamxuena JI.K.
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Oo6pa3en 3K3aMeHAIIMOHHOT0 OMJIeTA JIJIsl CTY/IEHTOB 32049HOIi (popMbI 00yUeHU st

MUHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUCKOM ®EJEPALIMN
I'PO3HEHCKHWI I'OCYJAPCTBEHHBII HE®TIHON TEXHUYECKUI YHUBEPCUTET
nMeHH akageMmuka M. JI. MummonnkoBa
Jucuunnuza MaremaTurka
Nuctutyt UHI ['pynmbi 3MCC cemectp I

buner Ne 1

1. HI/ICerTHHe H HCIIPCPBIBHBLIC CHy‘I&fIHBIC BCIIMYUHBI.
2 4—x

2. BbunciInTh IOBTOPHBINA HHTETPAIL: Idx I ydy
-3 2

3. aH psix pacupeaeacHus JUCKPETHON CydaiiHOM BeTMIuHbl X :
X | 3 | -2 1 | 8
p ‘ 0,1 ‘ 0,5 ‘ 0,2 ‘ 0,2
@) TlocTpouTh MHOTOYTOJILHUK pacipeaeicHus; HaliTu: 6) MaTeMaTHuecKoe 0KUIaHHE

M (X); 6) mucuepcuro D(X); 2) cpennee kBagpaTuuecKoe OTKIOHEHHE.

5. B simuke 12 neraneid, cpeau KOTopbiX 4 okparieHHbIX. COOpIINK Hayauy U3BIEKaeT 3 AeTa-
OKpAIlEHHOM.

. Haiitn BCPOATHOCTL TOI'0, YTO XOTHA ObI OJJHa J€TaJlb OKaXCTCiA

T'auaeB A.M.

2019 3aB. kadeapoii
Ymapxamxuesa JI.K.

« »
IIpenonaBareins
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7.4. Onucanue noka3arejeil 1 KpUTepHeB OLEHUBAHUS KOMIIETEHIINA HA Pa3JIMYHBIX ITanax
1 (pOPMHUPOBAHMS, ONIMICAHNE IIKAJIbI OLlCHUBAHMSA.

Taoauna 7

ILtanupyemble pe3yJbTaTbl 0CBOCHHSA
KOMIIeTeHIHH

Kputepuu oneHHBaHus Pe3yJbTATOB 00yUeHHsI

HaunmenoBanue

OLEHOYHOr0
cpexcTBa

MeHee 41 6a10B 41-60 6a;10B 61-80 6aJ10B 81-100 6as10B
(HeyA0BJIETBO- (ynoBJiaeTBopH- (xopo1o) (oTIMYHO)
PUTEJIbHO) TeJbHO)

OIIK-1.1. Pa3pabaTsiBacT ¥ 3aHUMACTCS] BHEAPEHUEM HOBBIX METOJIOB U CPEACTB TEXHUYECKOT'O KOHTPOJIS, OCY-
HIECTBIISICT COTJIACOBAHHME HOBBIX METOJUK U CPEACTB KOHTPOJISl Ka4ecTBa C TEXHOJIOTMUECKUMU, METPOJIOTHYE-
CKMMHU M MPOU3BOJICTBEHHBIMU MOJPA3ICICHUSIMU OpraHU3aIUH
OI1K-2.1. ®opmynupyeT 3amaud HEOOXOIUMBIX PA0OT IO MOBBIINIEHUIO KaueCcTBa MPOAYKIIMU B OpPraHU3aliy Ha
OCHOBE METPOJIOTHYECKUX CUCTEM U BHEJIPEHUIO STAJTOHHBIX U 00Pa310BbIX MPUOOPOB BHICIICH TOYHOCTH;
OIIK-6.1. Pa3zpaboTka npeayiokeHUi Mo MOBBIIIEHUIO KaYeCTBa MOTy4aeMbIX MaTepHaliOB, ChIPbs, Moyypadbpuka-
TOB ¥ KOMILIEKTYIOIINUX U3JIC]INi HAa OCHOBE BHEJIPCHHSI CHCTEMHOTO U (DYHKIIMOHAILHOTO aHaTN3a, HOBBIX METO-
JIOB METPOJIOTUU M aBTOMATHU3aI[MH MPOU3BOICTBEHHBIX POIECCOB;

3HATB: METOABI PELICHUS
CUCTEM JIMHEHHBIX anreOpa-
UYECKUX YPAaBHEHHIA, OCHOBBI
nuddepeHIMpPOBaHUS U UH-
TErpUPOBAHUS (YHKIIHIA,
pemieHus auddepeHnaTb-
HBIX YpaBHEHHI, OCHOBHBIE
TIOJIOXKCHUS TEOPHU BEPOSIT-
HOCTEW U MAaTEMAaTUYECKON
CTaTUCTHKH,

®parmeH-
TapHbIC
3HAHUS

Hemos-
HEIE 3Ha-
HUS

Cdopmupo-
BaHHbIE, HO
coJiepKaIue
OTJICIIbHBIC
npoOeJIbl 3Ha-
HUS

Chopmu-

POBaHHBIE
CHCTEMATH-
YECKHUE
3HAHUS

YMeTh: COCTaBIISATh ypaBHE-
HUS IPSIMBIX U KPUBBIX JIH-
HHIi Ha TUIOCKOCTH H B TIPO-
CTPAHCTBE, IOBEPXHOCTEN
BTOpOro nopsizka, rudde-
PEHIIMPOBATH ¥ HHTETPHUPO-
BaTh (DYHKIIMH OHOM U He-
CKOJIbKHX MTEPEMEHHBIX Ha
IKCTPEMYM, HCCIIEI0BATh Ha
CXOJIUMOCTD PSIJIbI, HAXOUTh
YHCIIOBBIE XapaKTEPUCTHKH
CJIyyaliHbIX BEJTMYUH

Yactuu-
HBIC yMe-
HUA

Hemos-
HEIE
yMEHUs

YMeHus mnon-
HBIE, IOIyCKa-
FOTCS HEOOIb-
A€ OIIHOKHU

Cdopmu-
pOBaHHBIE

YMEHUS

Baaaers: MmeTogaMu BeIYHC-
JICHUS KpaTHI)IX, KpI/IBOJ'II/I-
HEHHBIX ¥ MMOBEPXHOCTHBIX
I/IHTeraJIOB 1 HAaBBIKaMH
MPUMEHEHHUS dTHX 3HAHUHU K
peHIeHI/IIO 3a1a4 ME€XaHUKH,
COTMPOTUBIICHUS MAaTEPUATIOB,
Ipyrux odmenpodeccro-
HAaJIbHBIX U CIIEIIHATbHBIX
JUCHMUIIIINH, BJIaACTh METO-
JIaMH MCITOJIb30BaHUs MaTe-
MaTHYECKUX METOJ/IOB 00pa-
OOTKH SKCIIEPUMEHTAITBLHBIX
JAaHHBIX.

YactuuHoe
BJIaJICHUE
HaBBbIKAMU

Hecucre-
MaTuye-
CKO€ MpH-
MEHEHUE
HaBBLIKOB

B cucremaru-
YECKOM IpH-
MCHEHHH
HaBBIKOB JI0-
MyCKalTCs
pooeb

VYcnemnoe u
cUcTeMaTH-
YeCcKoe Impu-
MEHEHHE
HaBBIKOB

KowmiuiexT 3amanuit
JIUISL BBITIOJTHEHUS
pyOeXKHBIX aTTe-
CTaIui , BOIIPOCHI
110 TeMaM
/pasznienamM JUCIIH-
IIMHEI BEIHOCH-
MBbIE Ha DK3aMeHa-
MOHHBIE OWJIETHI
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8. OcoGeHHOCTH peayu3aluu AUCHHUIIUHBI JI51 HHBAJIUIO0B U JIUI ¢ OTPAHUYEHHBIMHI
BO3MOKHOCTSIMH 3/10POBbS

Jnis ocymecTBIeHHsI MPOLEAYP TEKYIIET0 KOHTPOJIS YCIEBAeMOCTH U MPOMEXKYTOYHOM at-
TECTalUU 00YJaIOIIUXCs CO3/1aHbl (POH/IBI OLIEHOUHBIX CPEJNICTB, aJalTHPOBAHHBIE JIJIsI HHBAIHJIOB U
JIMI] C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMH 3/J0POBbSI M TIO3BOJISIOIINE OLIEHUTD JTOCTHKCHUE UMU 3a-
TUTAHUPOBAHHBIX B OCHOBHOH 00pa30BaTENbHOI IporpaMme pe3y/IbTaTOB OOYYEHHUSI W YpPOBCHB
c(OPMHPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asSBJICHHBIX B 00Opa3oBaTelibHOW mporpamme. dopma
MIPOBEJICHUS TEKYIICH aTTECTAllUU JUIS CTYICHTOB-UHBAIUIOB YCTAHABIMBACTCS C YUETOM WHIMBH-
IOYaJIbHBIX TICUXO(H3HUECKUX OCOOCHHOCTEH (YCTHO, MMChMEHHO Ha Oymare, MMCbMEHHO Ha KOM-
nploTepe, B GOpMe TECTHpPOBaHUA U T.1.). [Ipu TecTupoBanum aisi cnaboOBUAALINX CTYACHTOB HC-
MOJIB3YIOTCA (DOHIBI OIEHOYHBIX CPEACTB ¢ YKpYHNHEHHbIM mpudToM. Ha sK3amMeH mpuriamaercs
COIPOBOKAAIONINI, KOTOPBI 00ECIIeYrMBaeT TEXHHUECKOE CONPOBOXKAEeHUE cTyleHTy. [Ipu HeoO-
XOJMMOCTHU CTYACHTY-UHBAIUY IPEAOCTABIISACTCS TOTIOJIHUTEFHOE BpeMs Uil MOArOTOBKH OTBETA
Ha dK3aMeHe (wy 3adere). OOyyaronmecs: ¢ OrpaHHYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbsI U 00y4a-
IOIIHECs WHBAINBI 00ECIICUYMBAIOTCS MIEYATHBIMU U DJIEKTPOHHBIMH 00pa30BaTeIbHBIMH pecypca-
MU (TIpOrpaMMbl, ydeOHbIE TOCOOUSI AJIi CaMOCTOSATENbHONW paboThl U T.1.) B (hopmax, aganTupo-
BaHHBIX K OTPAHMYCHUSM MX 3JJ0POBbS U BOCHIPUSATHS HHOOPMAIIHH:

1) JUTs THBJTUIOB | JIMII C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- VIS CcJelbIX: 3aJaHus JUId BBINOJHEHHWS HAa CEMUHApaxX M MPAKTHYECKHX 3aHATHAX
oopmisiroTest penbedHO-TOUeUHBIM mpudToM bpaiins wim B BHIE SIEKTPOHHOTO TOKYMEHTA,
JOCTYITHOTO C TIOMOIIBI0 KOMIIBIOTEpA CO CIEHUAIM3UPOBAHHBIM MPOrPAMMHBIM O0€CTIeYeHUEM
JUISL CJICTIBIX, JTMOO 3aYMTHIBAIOTCS ACCHCTEHTOM; MUCHMEHHBIC 3aJIaHHs BBIMOIHSAIOTCSA Ha Oymare
penbedHO-TOYCUHBIM mpupTOM bBpaiing wWin Ha KOMIBIOTEpE CO  CICHUATM3HUPOBAHHBIM
MPOrpaMMHBIM O0OECIICUCHHEM JIJISl CIICTIBIX JIMOO HAJWKTOBBIBAIOTCS ACCUCTEHTY; O0YyYaroIIuMCs
JUIL  BBITIOJIHEHUS 3aJlaHusl TMPH  HEOOXOAMMOCTH TPEIOCTABISACTCS KOMIUICKT IMUChMEHHBIX
MPUHAISKHOCTEH M Oymara Juisl MuchMa pelibe(pHO-TOYeUHBbIM IpudToM bpaiinis, koMIboTep co
CTIEMATM3UPOBAHHBIM TIPOTPAMMHBIM 00ECTICYCHHEM JIJIS CIIETIBIX;

- UIA cJa00BHASIIMX: 00ECIEeUNBACTCS WHAMBHIyaIbHOE PAaBHOMEPHOE OCBEIICHHUE HE
MeHee 300 mokc; oOydaromuMces JUIsl BBIOJIHEHUS 33aHUsI IPU HEOOXOJUMOCTH MPEI0CTABIISAETCS
YBEIIMYHMBAIOIIEE YCTPOMCTBO; BO3MOXHO TaKXKe HCITOJb30BAaHHE COOCTBEHHBIX YBEIMYHBAIOIINX
YCTPOICTB; 3a/JaHMsl U1 BBIMOJIHEHUS 3a/JaHUi 0QOPMIISIOTCS YBEIMYEHHBIM HIPUPTOM;

2) JUI. MTHBAJIUIOB U JIUIL C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/10pPOBBS MO CJIYXY:

- JJISl TJYXHX H CJIA00CabIIAIUX: 00ecleunBaeTcsl HallMuue 3BYKOYCHIIMBAIOLIECH arma-
paTypbl KOJJIEKTUBHOI'O MOJIb30BAaHUS, IPU HEOOXOJUMOCTH 00y4aroIUMCs MTPEIOCTaBISIeTCs 3BY-
KOYCHJIMBAIOIIAsl amlrmapaTypa WHIUBUAYATHLHOTO TTOJB30BAaHUS; MPEIOCTABISIOTCS YCIYTH CYpIO-
MIEPEeBOTYHKA,

- AJIs CJIeNOTJIyXHX JIOMTyCKAeTCs PUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIIETO YCIYTH TU(IIO-
CypIIorepeBourKa (IIOMIUMO TpeOOBaHHIA, BBITOTHAEMBIX COOTBETCTBEHHO JIJIS CIICTIBIX U TITYXHUX );

3) JUISL JIAI C TSDKEJBIMHM HapyIIeHUSAMHU PeUH, TITYXHX, CIa0OCHbIIAIINX JEKIUH U ce-
MUHAaphbl, TPOBOJMMEIE B YCTHOU (hopMe, TPOBOJIATCS B MMCBMEHHOM (hopMe;
4) JUIS UHBJIWJOB U JIMI] C OTPAHMUYEHHBIMU BO3MOYKHOCTSMHM 370POBbSl, HMEHOIIUX

HApPYLIEHUs ONOPHO-IBUIaTEJIbHOIO aNnapara:

- IS UL C HApYLWIEHUSIMH OITOPHO-JBUTATENBHOTO alapara, HapyIIeHUSIMU JIBUTaTEIIbHBIX
(GyHKIUI BEpXHUX KOHEUYHOCTEH HIJIM OTCYTCTBHEM BEPXHUX KOHEUHOCTEW: MHCbMEHHBIE 3aJJaHUs
BBITIOJHSIOTCS Ha KOMIIBIOTEpE CO CHENHaTU3UPOBAHHBIM IPOrPAMMHBIM OOECIEYEHUEM WU
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HAJMKTOBBIBAIOTCSI ACCUCTEHTY; BHITIOJHEHHUE 33JaHU (TECTOB, KOHTPOJIBHBIX paboT), MPOBOAMMbIE
B IUCbMEHHOU (hopMe, IPOBOJIATCS B YCTHOM (hopMe myTeM orpoca, 6eceibl ¢ 00yqaronMCs.

9. Y4eboHO-MeTOAMYECKOE M HH(POPMALMOHHOE 0O0eceuyeHue TUCIHILIMHBI

9.1. JIutepatypa

1. Kapakazesn C.A. [ubdepenumnanbHoe wucumcieHne (YHKIHM OJHOW IEpEeMEHHON

[DnmexkTpoHHEIH pecypc]: yaebnoe nocobue/ Kapakaswsin C.A., [Tak D.E., ConoBséBa O.B.—

OnektpoH. TekctoBble gaHHble.— CII6.: Cankt-lIleTepOyprckuii  rocygapcTBEHHBIH

apXUTEKTYpHO-CTpouTeNbHbIN yHUBepcuteT, DbC ACB, 2015.— 99 ¢.— Pexum nocrymna:

http://www.iprbookshop.ru/33307.— DBC «IPRbooksy, o mapoiro.

IIunades B.C. OcHOBEI BhICIIEH MaTeMaTUKH. — M.: Bricmast mkoia, 2005. — 479 c.

3. Kpartkuii xypc BbICIIeH MaTeMaTHUKH [D1eKTpoHHBIA pecypc|: yueOnunk/ K.B. banmun [u
ap.].— DOnekTpoH. TekcroBbie maHHble.— M.: [JlamkoB u K, 2015.— 512 c.— Pexum
noctyna: http://www.iprbookshop.ru/14611.— 3BC «IPRbooks», 1o mapoJiro.

4. I'mypman B. E. Teopust BeposiTHOCTEH M MaTeMaTHYECKas CTAaTHCTHKA: Y4eOHOe rmocobue

JUIsl CTYJI€HTOB By30B.— M.: Briciias mkona, 2012.

N

5. CaupoB A. A. Kpatkuii Kypc BbIciield MaTeMaTuku, ToM.1, Tom 2. — ['po3usiii, 2014.

6. Ao0nmymxamugoB C.C. COOpHHK 3afad 1O TEOPHH BEPOATHOCTEH M MaTeMaTHYeCKOil
cratuctuke. — ['po3nswrid, UIIL[ TTHTY, 2011.

7. WunuBunyaibHble 3aJaHusl 1O BeIciied Maremaruke. Yacte 1. JluHeitHass u BeKTOpHas
anrebpa. Ananutuueckas reomerpus. uddepeHunanbHoe vcyUcCieHne (QYHKIHMA OTHOM
MEePeMEeHHON [DNeKTpoHHBIA pecypc]: ydeOHoe mocobme/ A.Il. PsOymko [m ap.].—
DIEeKTPOH. TEKCTOBBbIE JaHHbIe.— MuHCK: Boidiimas mkomna, 2013.— 304 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/20266.— 3BC «IPRbooks», 1o maposrro.

8. baraea M.T. COopHMK 3aJay MO JIMHEWHON M BEKTOPHON anredbpe M aHAIUTUYECKOM
reomerpun.— ['posusii: UL I'THH, 2007. — 50c.

9. [amaesa JI. III., Cocnambexkosa JI. C. COopuuk 3anad. uddepeHunanbabie ypaBHEHUS. —
I'poznsiii UIIL T'THH, 2010.

10. Ymapxamkuesa JI.K. MHrerpansHoe ucunciaenue QyHKIMM ofHoi nepemeHHoi. COOpHUK
3anau.- ['posnsiit: UIIL TTHU, 2007.- 54 c.

11. Vmapxamxuesa JLK. JluddeperippoBanie (yHKIMM OMHOM TEpeMEHHOM.. YueOHO-METOMUEcKoe
riocooue. 'posHebiit:, 2017.-61 c.

12. Ymapxamkuesa JL.K. Ilpenen u HenpepbiBHOCTh (yHKIMHU. COOpHUK 3ajad.- ['po3HBbIil:
UIIL I'THU, 2007. - 22 c.

13. pumeuyanue. YKazaHHbIC MATCPUATHI UMEFOTCS Ha Ka(hepe M B YMTATTHHOM 3a7Ie YHUBSPCHTET, & TAKKS
caiite Kahempbl, OTKY/Ia CTYZICHT MOYKET OECITIATHO CKAYaTh HEOOXOMMBIH MaTeprat.

HNurepHer pecypcbl
Caiit kadenps! «Briciiast v npukiagHas MaremMaTuka»: Vm-ggntu.ru
http:// www.iprbookshop.ru
3. http://e.lanbook.com

A

9.2. MeTtoanueckne ykazanus (IPUJIOKeHHE)

10. MaTepuaiabHO-TeXHUYECKOE o0ecnevyeHue I CHUMINHbI

3a kadenpoit «Briciias ¥ npuKiIazHas MaTeMaTHKa» B TJIABHOM y4yeOHOM KOpITyce 3aKpen-
JIeHBI JIeKITMoHHas aynutopus Ne 1-16, aynuropun st mpoBeaeHUs MPakTHIecKux 3aHsTuii NoNe 2-
08, 2-27, 2-29, 2-31, 2-33, 2-35, GOJBIIMHCTBO U3 KOTOPHIX OCHAILEHO TAOJIUIIAMH, TpadUuecKuM
MaTepuajIoM, YepTekaMy 0 JIMHEWHOM anredpe, 3JieMeHTaM BEKTOPHOU areOphl, aHATUTHYECKON
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http://www.iprbookshop.ru/
http://e.lanbook.com/

reoMeTpus, AuQQepeHInaTbHOMY HCUUCICHUIO (YHKUUH OIHON MepeMEeHHOW, MHTETpaJbHOMY
ucuncnenuto; Ha kadenpe nmerorcs MHTEpakTUBHAS JOCKA U JUATIPOEKTOP.
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