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1. Hean u 3a1a4M UCHUILINHBI
Leabio maTemaTueckoro oOpaszoBanus OakanaBpa sBIsSeTCs: 00y4eHHE CTYAEHTOB OCHOBHBIM

II0JIOKEHUSAM M METOZaM MaTeMaTHKHU, HaBbIKAM ITIOCTPOEHMSI MAaTEMaTHUYECKHUX JOKA3aTeNIbCTB IIy-
TEM JIOTUYECKUX PACCYXACHUM, METO/IaM pPELICHUs 3aa4.

3agaveii M3yyeHUs TUCLUIUIMHBI SBISETCS OOYyYE€HHE CTYAEHTOB OCHOBHBIM MaTeMaTH4e-
CKHUM METOJaM, UX 3HAKOMCTBO C Pa3jIMYHbIMU IIPUIOKEHUSIMHU 3TUX METOJOB K PEIICHUIO IPaK-
TUYECKUX 3a/ad, Jejas IPpU 3TOM YIOp Ha T€ pa3iesibl MaTeMaTUKU, KOTOPbIE B COOTBETCTBHHU C
y4eOHBIMU IJITAHAMU UMEIOT BaKHOE 3HAYEHME I TOTO MM MHOTO MPO(UIIs NOATOTOBKU CHELHU-
AJIUCTOB.

2. MecTO AMCUHUILIUHBI B CTPYKTYpPe 00pa30oBaTeIbHOIl MPporpaMMbl

JlaHHas TUCLUINIMHA ABJISIETCS IPEAIIECTBYIOMEH Ul CIEAYIOIUX €CTECTBEHHOHAYYHBIX U
o0menpogecCHOHATBHBIX YU€OHBIX TUCIHUILINH, IPETyCMOTPEHHBIX B YI€OHBIX TIAHAX CIICIUAITb-
HocTell HarpaBiieHusT «CTPOUTENBCTBOY»: HH()OPMAIIMOHHBIEC TEXHOJIOTHH, (PU3MKA, HH)KEHEpHAs 1
KOMIIbIOTEpHAs rpaduka, MEXaHUKa: TeoOpeTUYecKas MEXaHUKa, MEXaHUKa KUJIKOCTH U rasa, Tex-
HUYECKAsi MEXaHUKA, NTH)KCHEPHBIE U3bICKAHUS B CTPOUTEIILCTBE: MHIKEHEPHAs I'€0JIOTUs U Ie0Jie-

3HUs, CTPOUTCIIbHAA MCXAaHHKA, DJICKTPOTCXHUKA U 3JICKTpOCH36)KeHI/Ie.

3. [lepeyeHb MIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI 0 TUCIUIIJIUHE, COOTHECEHHBIX ¢ HHIUKA-
TOPAMH J0CTHKEHHsI KOMIIeTeH N

Tabnuya 1
Kox mo ®I'OC NuaukaTopsbl JOCTHKEHUS Ilnannpyemble pe3y/ibTaThbl 00y4eHHs 110
JUCIHUILIMHE
OobmenpodeccuoHanbHbIE
OIIK-1 OIIK-1.1. Bmameer 0a30BBIMH | 3HATH:

CrniocoGeH npu-
MEHSTh ecre-
CTBCHHOHAYY-
HbIE U OOIIEHH-
KCHEPHBIC 3HA-
HUS, METObI Ma-
TEeMaTHYCCKOTO
aHajgu3a u Moje-
JTUPOBAHUS B
npodeccuo-
HaJILHOM
TEJIbHOCTH

nes-

3HaHUSAMHU B oOnacTu (yHIaMeH-
TAJIBHBIX pa3lesioB MaTEMaTHKH,
(Gu3uKH, BBIYUCIUTENBHOM TeX-
HUKHU U TPOTPAMMUPOBAHUS

OIIK-1.2. Bnaneer npodeccuo-
HAJIBHO MPO(QMINPOBaHHBIMU 3HA-
HUSIMA M TIPaKTHYECKUMH HaBbI-
KaMH B YMEHUH pelaTh CTaHAapT-
HbI€ po(ecCHOHANBHBIE 3aauH C
NPUMEHEHHEM €CTeCTBEHHOHAYY-
HBIX U OOLIIEMH)KEHEPHBIX 3HAHUH,
METOZIOB MaTeMaTHYECKOTo aHa-
JH3a ¥ MOJICITUPOBAHUS

OCHOBHBIC TIOHSTHUSI aJIreOpbl M TEOMETPUH,
MaTE€MaTUYECKOTO aHallu3a, TEOPUH BEPOSITHO-
CTE M MaTeMaTUYECKON CTaTUCTHKH, a TAKKE
UX MPOCTEHIne MpUIoKeHUs B mpodeccuo-
HaJbHBIX TUCHHUILIINHAX;

METO/bl PEIICHUS MaTEeMAaTUYECKUX 3a7a4 J10
YHCJIOBOTO WJIM JIPYTrOTO TpeOyeMOoro pe3yiib-
taTa (rpaduka, GopMyJIbl U T.I1.)

yMeTh:

UCIOJIb30BaTh B IPO(ECCUOHATTLHON JesITelb-
HOCTH 0a30BbIC 3HAHUS MaTEMAaTUKH;

CTaBUTH 11ETU U GOPMYITHPOBATH MaTeMaTHye-
CKYIO MIOCTAHOBKY 3a/1ay, CBSI3aHHBIX C peaju-
3anuel NpopecCHOHaNbHBIX (PYHKINH;
MPOTHO3UPOBATh  BO3MOXHBIM  pe3yabTaT
MpeAJIaraeMoro MaTeMaTuueCcKoro peuieHus,
YMETh OLICHUBATh €ro 3HAYEHUs

BJIA/IETh:

MaTeMaTUYeCKUMU, CTATUCTUYECKUMU U KOJIU-
YECTBEHHBIMU METOJIaMH PEIICHHS] TUIIOBBIX
OpraHU3alOHHO-YNPABICHYECKHUX 33]1a4;
MaTeMaTUYECKOM JIOTMKOH, HEOOXOIMMOM IS
(hopMUpOBaHUS CYXJEHUH TI0O COOTBETCTBYIO-
UM Ipo(ecCHOHaTBHBIM MPpoOIeMamM




4. O0béM TUCHUIIMHBI U BUbI YUeOHOH padoThl

Taonuua 2
Bceero, u Pa30uBKa nmo cemecTpam
Buabl yueoHoii padoThl O0P0 300
000 | 390 1 2 3 1 2 [ 3
Konraxritast pabora 200 60 | 68 | 64 68 | 20 | 20 | 20
(Bcero yacon)
B TOoM umcne:
JCKITUU 100 30 34 32 34 10 10 10
[IpakTrueckue 3aHATHS 100 30 34 32 34 10 10 10
(I13)
CamocrosTexbias 412 552 180 | 110 | 122 | 210 | 170 | 172
padora (Bcero)
B ToMm uucne:
TOMBE AL CAMOCTO3: 292 390 130 | 80 82 150 | 120 | 120
TEIHHOTO U3YUCHUS
BBINTOJIHEHUE TUCHMEH-
HOM CaMOCTOSATEIHHOMN 162 50 30 40 60 50 52
120
pabotsl (CP)
Bun oruérHOoCTH: 34 34 IK3. 3auer IK3. 9K3. | 3a4eTr | O9K3.
YeT,3K3. | YeT,3K3.
O01mast Tpy10éMKOCTh 612 612 248 174 190 230 190 192
5. Coep:kanue I CUUIITUHBI
5.1. Pazaesbl AMCHMIIMHBI M BUABI 3aHATHIA
Taonuua 3
Ne HaunmenoBanue paznena gucuuiuinabl | Yacel iekuuoHHbIX | Yacel npaktuye- | HUrtoro
- 0 CEMECTPaM 3aHATHI CKHMX 3aHATHHI 4acoB
1 cemecTp
Bcero: 34 34 68
1 | Jluneiinas anreGpa 8 8 16
2 | DneMeHTHI BEKTOPHOI anredpsl 6 6 12
3 | AHamuTHYECKas TEOMETPUS 6 6 12
4 | Teopus npeenos 6 6 12
5 HuddepennmnanbHoe ucuncieHne 8 8 16
GbyHKIUI OHON TIepeMeHHOM
2 cemecTp
Bcero: 32 32 64
6 I[H(I)(I)ep?HHHaHBHOG UCUHCIIEHUE 10 10 20
(GYHKIUI HECKOJIBKUX MTEPEMEHHBIX
7 | MHTerpanbHOe NCUNCIIEHUE 12 12 24
8 | duddepeHnmanbHbie ypaBHEHUS 10 10 20
3 cemecTp
Bceero: 34 34 68
9 Psaner 10 10 20
10 KpatHbie, KpuBOJUHEHHBIE U TOBEPX- 14 14 28
HOCTHBIE HHTETPaJIbI
11 OCHOBBI TEOPUH BEPOATHOCTEH U Ma- 10 10 20
TEMaTHYECKON CTaTUCTHKH




5.2. JlekIIMOHHBIE 3aHATHSA
Tabauuya 4

NeNe
n/n

HaunmenoBanue
paszela JUCLUILUTUHBL

Coneprxanue pa3/ienoB

1 cemecTp

JIluHeiitnas
ajareodpa

Omnpenenurenu 2-ro u 3-ro NOpsiAKa, UX CBoicTBa. MUHOp U anredpanye-
CKO€ JOMOJTHeHHE dieMeHTa onpenenutens. [lonstue o6 onpenenutene N-
ro nopsiaka. Pemenue cucrem JIMHEHHBIX ypaBHEeHU MeTonoM Kpamepa.
[Tonsitue o matpuiie. CinoxeHue, yMHOKEHUE MATPUIl. Y MHOKEHHUE MaT-
pHIl Ha yuclio. YMHOXeHue AByX marpull. OOpaTtHast matpuiia. Matpuu-
Hasl 3aliCh U MaTPUYHOE PELIEHUE CUCTEM ypaBHEeHUI. Merton ['aycca pe-
IICHUS CUCTEM JIMHEHHBIX ypaBHEHUM.

DJIeMeHThbI
BEKTOPHOM
anreopsbl

Bekropnas anredpa. [lonstue BexTopa. JInneitHble onepanyuy Hal BEKTO-
pamu. [lonsTHE TMHENHON 3aBUCUMOCTH BEKTOpOB. JInneiinas 3aBucu-
MOCTb BEKTOPOB Ha INIOCKOCTH. basuc Ha minockocru. [Ipoeknus Bekropa
Ha ocbk. CKansipHOE, BEKTOPHOE, CMEIIAHHOE NIPOU3BEACHUSI BEKTOPOB U UX
cBoricTBa. Hanpasisromuye KOCUHYCBI BEKTOPOB. I'€OMeTpU4EeCKUii CMBICIT
BEKTOPHOI'O ¥ CMELIAaHHOT'O IPOM3BE/IEHUIN BEKTOPOB.

AHaJUTHYEeCKAS
reoMeTpus

AHanuTHueckas reOMeTpHsl Ha IUI0CKOCTH. Pa3nnyHble ypaBHEHUs IPSIMON
nuHuK. Touka nepecedeHus AByX MPSAMBIX, YTOJI MEXIY ABYMS IPSIMBbIMH.
KpuBbie BTOpOro nopsjaka: oKpyHOCTb, JUIUIIC, TUIIepOoa, napadona.
YpaBHEHHE IIIIOCKOCTH, IPOXOIAIIEN Yepe3 TaHHYIO TOUKY IIEPIICHIUKY-
JSIpHO JaHHOMY BekTopy. OO11ee ypaBHEHHE MIIOCKOCTH. Y paBHEHHE
IUIOCKOCTH B OTPe3Kax. PaccTosHME OT TOUKH 10 INIOCKOCTU. YTOI MEXIY
IIJIOCKOCTSIMU. Y CJIOBHS ITAPAJUIEIIBHOCTU U NIEPIEHAUKYIIIPHOCTH TIOCKO-
crel. IIpsmas B mpoctpancTee. KaHOHMUYECKOE U TapaMeTPUYECKUE ypaB-
HEHUs IIPSIMOM B IIPOCTPAHCTBE. YTOJ MEXAY NPAMBIMU B IIPOCTPAHCTBE.
VcenoBus napaJuieIbHOCTH U MIEPIEHANKYIISIPHOCTH IPSIMOM U IIJIOCKOCTH.
Touka nepecedenus npsMoi 1 miIockocTu. [ToBepXHOCTH 2-TO MOpsIKa U
MX KAHOHWYECKUE YPaBHEHUSIM: SJUIMIICOUbI, TUIIEPOO0IION 1], Tapaboio-
Ubl, HWIMHAPKI 2-T0 NOPsI/IKA; KOHYC 2-T0 MOpsIKa.

Teopus
npeaeioB

[Ipenen yHkuuU Mpu x — 400, X — —0, X —> X ,06CKOHEUHO OOJIb- IIHE
(GYHKIIMU M UX CBA3b C OeckoHeYHO MaibIMU. OCHOBHBIE TEOPEMBI O

0
npejenax. PackpeITHe HEOPeIeICHHOCTEH BI/II[a—O ,— . [TepBBIii ¥ BTOPOI
0

«3aMevarenbHble» npesaessl. CpaBHeHHEe O€CKOHEUHO MabIX (DYHKIIHUH.
OnHocTOopoHHUE TIpeesbl. GyHKINU. beckoHeuHo Maibie (YHKIIUU U UX
cBoiicTBa. beckoHeuHO Masble PYHKIMU 1 OECKOHEUHO OoblIne (QyHKIIMN
1 UX CBSI3b C 0ECKOHEUHO MaJTbIMU. [1epBhIil 1 BTOPOI «3amMedaTesIbHbIC)
npenensl. [lonsTie HenpepbIBHOCTH GYHKIUHU. TOYKM pa3pbiBa, UX Kiac-
cuduKkanus.

JAudpdepenunanbHoe
HCYHUCIeHHEe
GyHkumit oqHoOM
nepeMeHHOn

ITpon3BoiHBIE OCHOBHBIX AJIEMEHTAapHbIX (GyHKIMHU. [Ipon3BoaHas C10X-

HoM pynkuuu. [IponsBoanas pyHkuuu, 3agaHHON napamerpuuecku. Jud-

depenIan GyHKIUN, €ro TeOMETPUYECKHI CMBICI U HCITIOJIb30BAaHHE IS
npuOIMKEHHBIX BeIuuciaeHUH. [IpaBuno Jlonmurans u ero UCroab30BaHNe
JUIsL PacKpBITHS HeonpeaenenHocrei. MccnenoBanue GpyHKIUHN ¢ TIOMO-

b0 TIPOM3BOAHOMN: HAX0XK/IEHUE €€ SKCTPEMYMOB, HAaOOJIBILIEr0 U
HAaMMEHBIIETO 3HAYCHUH Ha 3aJJaHHOM OTpe3Ke. ACUMIITOTHI rpaduka
dbynkmun. O0mas cxema uccieoBaHus (QYHKIIMHM U IIOCTPOCHHS €€ Tpa-
¢duka.

2 cemecTp




DOYyHKIUT
HECKOJbKHX
nepeMeHHbIX

3aayn Ha HAXO0XICHHUE U TIOCTPOEHUE 00JIacTH OIpeaeaeHHs] PYyHKIIMH

nByx nepeMmeHHbIX(D/II]). [Ipenen u HEMpepbIBHOCTH PYHKIIMH JBYX TEepe-
MEHHBIX.

3aj1aun Ha HAXO0XJIEHUE YaCTHBIX MTPOU3BOAHBIX | -r0 MOpsIKA, CI0KHON

¢GbyHkuu. 3a1a4u Ha BBIYKMCIICHUE TPUOIKEHHBIX 3HAUCHUN 3aJaHHBIX
BBIpKEHUH ¢ UCTIOIB30BaHUEM moHOTO auddepenimana OJII1. Pemenue

3anay Ha uccinenopanue OJII1 Ha skcTpeMyM, U HaXOKIEHHE HauOOIb-

Iero ¥ HauMeHbIEero 3HaueHuii. Haxox1eHrue npou3BOIHOM I10 3a/1aH-

HOMY HalpaBJICHUIO. Penienue 3aa4 Ha UCIOJIb30BAHUE METOJA
HAaWMEHBIINX KBAJIPATOB JJIsi 00paOOTKU SKCIEPUMEHTABHBIX JaHHBIX.

HuTerpanbnoe
HCYHCJICHUE

OCHOBHBIE METO/Ibl UHTETPUPOBAHUS: HEIIOCPEICTBEHHOE HHTETPUPOBA-
HUE, METOJI MTO/IBEICHUS 1101 3HaK nuddepeHIana, MeTo1 3aMEHBI Tiepe-
MEHHOM, METOJ] MHTEIPUPOBaHUS 110 yacTsM. KoMruiekcHbie uncia. Anreo-
pandeckas (hopma 3armucu KOMIDICKCHOTO Yuciia. MOAy/Ib H apryMeHT.
JleficTBUs HaJl KOMIUIEKCHBIMU yucaaMu. TpuroHoMeTpuyeckas 1 rnokasa-
TenbHas GopMBbl 3anucu KoMIiekcHoro uucia. ®opmyna Myaspa-
Jlannaca. MHorousieHsl. Pa3noxeHne MHOTOUYJICHA HA IMHEWHBIC U KBa/I-
paTHbIe MHOXUTENU. VIHTerpupoBaHue palMoOHaIbHbIX 1poOeil. Tumsl npo-
cTemux npo0eit u ux uHTerpupoBanue. HTErpupoBaHue paluoHalIbHbIX
po0Oeil MEeTo10M pasiioxKeHUs Ha IpocTeiiue 1podu. MHTerpupoBaHue
MPOCTEHIINUX UppallMOHANBbHBIX QyHKIUN. IHTerpupoBaHie TPUTOHOMET-
pudeckux QyHKIUH, YHHBEpCATbHASI TPUTOHOMETPHYECKAs TTOICTAHOBKA.
Brruncnenue onpenenéHHOro HHTErpaia ¢ moMolubio Ggopmyinsl HetoToHa-
JleitOHuna. 3aMeHa nepeMeHHon B onpenenéHHoM uHTerpaie. Marerpupo-
BaHHE I10 YaCTSIM I OnpenenéHHoro uurerpana. [lpunoxenus onpene-
JNEHHOTO WHTErpaja: BEIYMCICHHUE IUIOMIAIeH TIIIOCKUX PUTYD, JUTHHBI TyTH
KpuBOii, 00beMOB Tell. HecoOcTBeHHBIE MHTETpalibl. Bhruncnenue narerpa-
JIOB ¢ OECKOHEYHBIMH T'PAaHUIIAMH U UHTETPAJIOB OT PA3pPBIBHBIX (DYHKIIHA.

JAu¢pdepenunanbHbie
ypaBHeHHS

VYpaBHEHUsI ¢ pa3feNAIOIUMUCS IEPEMEHHBIMH, OJHOPOHBIE U JTMHEWHBIE
ypaBHeHus 1-ro nopsaka. {uddepennuanbuple ypaBHeHNs 2-TO TOPSAIKA.
IIpocreiiline ypaBHEHHUs, AOMYCKAIOIIUE TOHMKEHUE TTOpsaKa. JIMHEHbIE
muddepeHManbHble ypaBHEHUS 2-T0 nopsaaka. JInHeilHble OAHOPOIHBIE U
HEOJJHOPO/HbIe ypaBHEeHU. JIuHelHble quddepeHnnaibHble ypaBHEHUS C
MOCTOSIHHBIMU KO3 duueHTamMu. Perenrie 0THOPOAHBIX U HEOJHOPOI-

HBIX UG PepeHNaTbHBIX YPAaBHEHUN C TOCTOSTHHBIMU KOA(GUIIMEHTAMH C

MIpaBOM YacThIO CIIEUAIHLHOTO BU/JIA.

3 cemecTp

Panbl

Yucnossle psaasl. CX0QUMOCTh U cymMa psiia. OCHOBHBIE CBOMCTBA CXOSI-
muxcs psaaoB. Heobxoaumoe yciioBre CXOAMMOCTH 3HAKOIOJIOKHUTEIBHOTO
psana. Teopemsl cpaBHenus. [Ipusznaku [lanambepa, Kommu. 3nakouepemy-
roecs pansl. [Ipusnak Jleitonuna. [Tonstue o pyHKIIMOHAIBHOM psizie.
Crenennsle psabl. HTEpBaT M paanyc cXxoauMocTH. PopmyIisl
Maknopena u Telnopa. Paznoxenue QyHkiuii B psaasl MakiiopeHa.

10

JBoiiHoii,
KPHUBOJIMHENHBIH,
MOBEPXHOCTHbIE
HHTErpaJbl

JIBOMHOI MHTETPAJL, €ro0 CBOMCTBA U BBIYHUCIIEHUE CBEIEHUEM K IIOBTOP-

HoMmy. [loHsATHE O TpOliHOM MHTErpase. 3aMeHa IEPEMEHHBIX B KPATHBIX

nHTerpanax. KpuBoiMHeHbIe NHTErpalibl, UX CBOMCTBA U BBIYKCIICHHE.

IToBepxHOCTHBIE UHTETpabl. [IpunokeHns KpaTHbIX, KPUBOJIMHEWHBIX U
ITOBEPXHOCTHBIX UHTETPAJIOB.

11

OcHoBBI TEOPUH --
BEPOSATHOCTEN U
MaTeMaTH4eCKou
CTATHUCTUKHU

OO0ume mpaBuaa KOMOMHATOPUKH: IPABUIIO CYMMBI, IIPABUIIO MIPOU3BEIE-
Hus. Pa3zMenienus, nepectaHoBKH, couetanust. CiaydaiiHble COOBITHS U Olle-
pauuu Hajx HUMH. HecoBmecTHBIe coObITH. [TomHast rpynna nonapHo
HECOBMECTHBIX coObITHI. Kitaccuueckoe onpezeneHre BEpOSITHOCTH.
CBolicTBa KJ1aCCUYECKOM BEPOSITHOCTHU. Y CJIOBHAsI BEPOSITHOCTh. PopMmyna

5




nojHoi BepossTHOCTH. Dopmyra baiteca. [loBTopHbIe ncnibiTanus. bruHo-
MuansHoe pacnpenenenue. @opmyina bepryiu. HausepostHeiee 3Ha-
YeHUe Yuclia NosBjiIeHus coobiTus. JlokanbHas Teopema Myaspa -
Jlannaca. Pacnipenenenue [lyaccona. [lonmHomuansHO€e pacupeneneHue.
Crny4aiinas BennunHa. OyHKus pacnpenenenus. CBolicTBa pyHKIIMU pac-
npezaeseHus. JJucKkpeTHble 1 HEIPEephIBHBIE Clly4aiiHble BeanduHsbl. [LnoT-
HOCTb paclnpezenenus, e€ ceoiucTsa. HopmanpHbIN 3aK0H pacpeesIeHus.
HesaBucumsble citydaiiHble BEIUYUHBL. YHCIIOBBIE XapaKTEPUCTUKU CITydai-
HBIX BeIM4MH. MaTemaTudeckoe oxxuganue, e€ csorctBa. Koapduunent
KOppeJsiLuu, ero cBoiictBa. OCHOBHBIC MMOHSATHS MATEMATUYECKOM CTaTH-
CTHKH: BBIOOPOYHAsi COBOKYITHOCTb, T€HEpaJIbHAsi COBOKYITHOCTh, TIOBTOP-
Hasi BEIOOpKa, OeCIOBTOpHAs BBIOOPKA, OTHOCHTENBHBIN MOKa3aTesb BbI-
Oopku. OmmbKka penpe3eHTaTuBHOCTHU. ['eHepanbHas cpeHss, BbIOOpOU-
Has cpeHss. Y CTONYMBOCTh BEIOOPOYHBIX CpeaHUX. JlOBEpUTEIbHbIE NH-
TepBaJIbI ISl OLIEHKH MaTeMaTH4ECKOIr0 OKUJaHUsI HOPMAJIBHOTO pacipe-
nenenus. OlLeHKa BeposATHOCTH (OMHOMHUAIBHOIO paclpeesIeHus1) Mo OT-
HocuTelbHOU yacToTe. CTaTHCTHYECKOe pacipeienenue Bbioopku. [lomm-
T'OH YaCTOT, TUCTOrpaMMa 4acToT.

5.3. JlabopaTopHble 3aHATHUS (He MPeTyCMOTPEHbI)

5.4. IllpakTHyecKue 3aHATHUS

Tabnuuya 5
NeNe HanmenoBaHue
I — Coneprxkanue pazaena
1 cemectp
Brruncnenue onpenenurenei. Pelienue cucteM JMHEUHBIX YpaBHEHHM
1 JIuneiinas MetosioM Kpamepa. Crnoxenue u ymMHOkeHHe MaTpull. Haxoxaenue o6-
anredpa patHOU Matpulbl. Pemenue cucteM ypaBHEHUM MaTpUYHBIM METOAOM U
MeronoM I'aycca.
Pemenne 3a1a4 Ha HaXOXKACHUE KOOPAUHATHON ()OPMBI 3aMHCH BEKTOPA,
€ro JJIMHBI, ONPENCIICHUSI X B3aMMHOIO PAaCHOJIOKEHHS BEKTOPOB Ha
DIeMEHTEI IUIOCKOCTHU U B IPOCTPAHCTBE. BBIYMCIIEHNE CKAJSPHOIO MPOU3BEICHUS
2 BeKTOpHOI BEKTOPOB, HAXOXKJACHHUE YCIOBUA UX MEPHEHAUKYIIpHOCTH. CKaasipHOE
anreSpbI MIPOU3BEEHUE IBYX BEKTOPOB, YCIOBUE NEPIEHAUKYIIIPHOCTH BCKTOpOBv.
BekTopHOoe 1 cMelIaHHOE TPOU3BENCHUSI BEKTOPOB U MX T€OMETPUUYECKUI
cMbIca. [IpuiokeHrne BEKTOPHOrO U CMEIAHHOTO MTPOU3BENEHUN BEKTO-
POB ISl pEIIEHUs T€OMETPUUECKUX 3a/1a4
AHanuTHYecKas TEOMETPUS HaA IUIOCKOCTHU. Pa3nuHble ypaBHEHUS Tpsi-
Mol nuuuu. Ilepexon or ogHOro BHAa (GOpPMYNBI MPSAMONM K APYromy
BuAy. Touka nepecedeHus AByX MPSMbIX, YTOJI MEXKIY JBYMS MPSIMBIMH.
KpuBbie BTOporo nmopsiika: OKpy»KHOCTb, JJUIUIIC, TUIIepOoIa, mapadona.
Bupl ypaBHEHHUI IJIOCKOCTH: YpaBHEHUE TIIIOCKOCTH, TPOXOSAIIEN Yepe3
3 AHaJuTH4YecKas JaHHYIO TOYKY MEePIEHANKYISIPHO TaHHOMY BEKTOpPY; 001ee ypaBHEHUE
reoMeTpus IUIOCKOCTH; YpaBHEHHUE IUIOCKOCTH B OTpe3Kax. 3aJiaud Ha MOCTPOCHHE

IJIOCKOCTH, BBIUMCIEHUE PACCTOSHMS OT JAHHOM TOYKU J10 IJIOCKOCTH,
yriia MEX]y INIOCKOCTSAMU. Y CII0BUS MapajlieIbHOCTH U ePIIEHAUKYISP-
HocTH ockoctell. [Ipsmas B nmpoctpancTBe. KanoHndeckoe u mapamer-
pUYECKHE YPaBHEHHUS NIPSIMON B IPOCTPAHCTBE. YTOJI MEKIY PSIMBIMU B
MPOCTPAHCTBE. Y CIOBHS MapaJlIIbHOCTH U MEPHEHAUKYISIPHOCTH MpSi-




MOU U T1ockocTH. Touka nepecedeHust npsiMou U minockocTh. [ToBepxHO-
CTH 2-TO MOPsIIKA ¥ UX KAHOHUYECKHUE YPABHEHHSIM: JLTUTICOUIBI, TUTIEP-
60J1011b1, TAPAOOIOUIBI, TUITUHAPHI 2-T0 MOPSAKA; KOHYC 2-TO TOpsJIKa.

Teopus
npeaeioB

[penen pynkuuu. beckoneuyHo Manblie QyHKIIMU U KX CBOHCTBA. becko-
HEYHO OoJIbIre QYHKIUHN U UX CBA3b C OECKOHEYHO MaJibIMU. Packphi-

0 o
THE HEOTPEICICHHOCTEH BUaa— ,— . 3a/1aul Ha pacKPBITUE BCEX 7 He-
0 o

onpeaenéHHOCTeN. Pelienue 3a1a4 Ha HaXOXKJICHHE MPEIEIIOB C IIOMO-
IO TIEPBOTO U BTOPOTO «3aMevaTesIbHBIX» MpezenoB. CpaBHeHUE Oec-
KOHeuHO MauiblxX ¢yHkuui. [lonstue HenpepsiBHOCTH GyHKIKUU. OHO-
cTopoHHUe nipeaenbl. CBoicTBa (hYHKIIMI, HETPEPHIBHBIX HA CETMEHTE:
OFpaHI/I'-IeHHOCTL, CYIJ_ICCTBOBaHI/Ie HaI/I6OHBH_I€I‘O 1 HAUMCHBIICTO 3HAYC-
HUM, TPOMEKYTOUHBIC 3HAaUCHUS. TOUYKH pa3pbiBa, X KIACCU(PUKAIIHSL.

JudpdepeHunanbHoe
HCYHCICHH e
GyHkumi

OXHOM

nepeMeHHO!

[Ipou3BogHBIE OCHOBHBIX 3JeMEHTapHbIX (yHKuWi. [Ipow3BogHas CIOKHON
dbyaxmun. duddeperiman GyHKIIHA, €ro TeOMETPUIECKHNA CMBICT H UCIIONB30-
BaHHE U NPUONMKEHHBIX BhranciieHni. [IpaBuno JlonuTansd u ero ucnosib3o-
BaHME JJIS1 PacKpBITUS HeonpezaenenHocteil. McenenoBanue GyHKIMU ¢ TIOMO-
LIbI0 MIPOU3BOJHOM: HAXOXKACHUE €€ 3KCTPEMYMOB, HAMOOJIBIIETO U HAUMEHb-
[IeTo 3HaUYeHUH Ha 3aJJaHHOM OTpe3Kke. ACUMIITOTHI rpaduka GpyHKINU. 3agadn
Ha wWccienoBanne GyHKIMH U OCTpoeHne e€ rpaduka.

2-0ii ceMecTp

DYyHKIUH  HECKOJb-
KHX IlepeMEeHHbIX

3a7auu Ha HAXO0XKJCHUE U TIOCTPOCHUE 00JIaCTH onpeAeaeHus QyHKIUN
nByx nepemeHHBIX(D/I]). [Ipenen u HenpephIBHOCTh (HYHKIMH ABYX
IIEPEMEHHBIX. 3a/la4l Ha HaXO0)KJIEHUE YaCTHBIX IPOU3BOAHBIX 1-TO mO-
psanka, ciokHOM (yHKIMU. 3ajayd Ha BBIYUCIIEHHUE NPUOIHKEHHBIX
3Ha4YeHUH 3aJaHHBIX BBIPAXEHUH C MCIIOJIb30BaHMEM MOJIHOro audde-
pennmana O/II1. Pemenue 3anad Ha nccnenoBanue O/II1 Ha sxkcTpemyM,
U Haxo)KJIeHHe HauOOJbIIEro U HauMeHblero 3naueHuil. Haxoxnenne
IIPOM3BOIHOM I10 33JaHHOMY HaIlpaBJICHHIO. Pemenue 3a1a4 Ha UCIOJIb-
30BaHHE€ METOJIa HAMMEHBIIINX KBAJPaTOB JUIsl 00padOTKH 3KCIIEpUMEH-
TaJIbHBIX JAHHBIX.

HHuTerpaabHoe
HCYHUCJIeHHE

OCHOBHBIE METO/IbI UHTETPUPOBAHUS: HETIOCPEICTBEHHOE HHTETPUPOBA-
HUE, METO/] TTOABEACHUS MO 3HaK nuddepeHiraia, MeTo ] 3aMeHbI Tie-
PEMEHHOM, METOJ] UHTETPUPOBAHMS MO yacTsAM. KoMIIeKCHbIE yucia.
Anrebpanueckas popMa 3alucu KOMIUIEKCHOTO uncia. Moayis u apry-
MeHT. JlelicTBUS Ha/l KOMIUIEKCHBIMU YUCIaMH. TpUrOHOMETpUYecKas U
nokaszaTenbHast (popMbl 3amucu KOMILIEKCHOTO uncia. Popmyna Mya-
Bpa-Jlammaca. MHorowieHsl. Pa3noxxeHue MHOTOWIEHA HA JIMHENHBIE U
KBaJIpaTHbIEe MHOXUTENU. VHTerpupoBaHue panuOHAIBHBIX ApoOei.
Tunel npocteimmx qpo0eit u ux uHTerpupoBanue. lurerpupoBanue pa-
[IUOHAJBHBIX IPOOEH METO0M pa3I0KEHU Ha pocTeimme Apoou. NH-
TErpupoOBaHUE MIPOCTEHIINX UPPALMOHANBHBIX GyHKIHI. MHTErprpoBa-
HUE TPUTOHOMETPUUECKUX (QYHKIIMH, YHUBEpPCATbHAS TPUTOHOMETPHUYE-
CKas IOJICTAaHOBKAa. BpIuncieHne onpenen€éHHOro MHTErpaja ¢ IOMO-
ubio popmyasl Heiorona-Jleitbnuna. 3amMeHa nepeMeHHON B ompene-
néHHOM uHTerpaie. HTerpupoBaHue Mo 4acTsM JJisd ONpeNeaEHHOTO
nHTerpana. [Ipunoxenus onpeaenéHHOro HHTErpana: BBIYUCIEHUE TU10-
maae miockux Quryp, JUIMHBI Tyrd KpuBoi, o0bemoB Ten. HecoO-
CTBEHHbBIEC MHTErpaibl. BolunciaeHne HHTErpaaoB ¢ OECKOHEYHBIMU Ipa-
HUIIAMU ¥ HHTETPAJIOB OT Pa3pbIBHBIX (DYHKIUH.

JudpdepeHunaibHbie
YPABHEHHA

VYpaBHEHUS ¢ pa3AeNSIOIUMHCS TIEPEMEHHBIMHU, OJHOPOIHbIC U INHEH-
Hble ypaBHeHus: 1-ro mopsaka. JuddepeHunansueie ypaBHEHUs 2-TO
nopsinka. Ilpocreiimme ypaBHEHHs, JONYCKAIONIHME HOHIDKCHHE I10-




psanka. Jluneineie nuddepeHImanbHbie ypaBHEHU 2-TO Topsaka. JIn-
HEIHbIC OJHOPO/HBIE U HEOAHOPOAHbIE ypaBHEeHHs. JInneitnbie nudde-
pEeHIMANIbHBIE YPABHEHUS C MOCTOSHHBIMU KO3 punnentamu. Penenue
OJTHOPOJHBIX ¥ HEOJHOPOAHBIX AU epeHnanbHbIX YpaBHEHUH ¢ MO-
CTOSTHHBIMH KO3((HUIIUEHTAMH C TPaBO YaCThIO CIEMAIBLHOTO BUJIA.

3-if cemecTp

Psaabl

Yucnossle panpl. CXOQUMOCTh U cyMMa psiia. OCHOBHBIE CBOMCTBA CXO-
nsuuxcst psagoB. HeoOxoanmoe yciaoBuE CXOAMMOCTH 3HAKOIOIOMKHU-
TeabHOTO psina. Teopembl cpaBHeHus. Ilpusnaku Jlamambepa, Kormm.
3nakouepenyrommuecs psiabl. [Ipusnak Jleitonuna. [Torstue o pyHKImO-
HanbHOM psize. CreneHHble psabl. VIHTepBan U paauyc CXOJUMOCTH.
Paznoxenne ¢pynkuuii B psig Teiinopa u B psin Makinopena
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Kparnble, kpuBo.u-
HelilHble W TOBEpX-
HOCTHBIE€ HHTETPAJIbI

JIBOWHOI MHTErpall, €ro CBOMcTBa. M3mMeHeHune nopsjika MHTErpupoBa-
Hus. BbruncneHue IBOMHOrO MHTErpaja CBEICHHUEM K IMOBTOPHOMY.
TpoliHO# MHTErpans v ero BbIYUCIEHUE. 3aMEHa IEPEMEHHBIX B KPATHBIX
nHTerpayax. KpuBosiauHennbsle MHTErpaisl U UX BbluKciieHue. [loBepx-
HOCTHBIE UHTErPaJIbl U UX BbluKUciIeHue. [Ipunoxenus KpaTHbIX, KPUBO-
JIMHEWHBIX U MOBEPXHOCTHBIX NHTErPAJIOB.

11

OcHoOBBI TeOpHUH Bepo-
ATHOCTEH M MaTeMma-
THYECKO CTaTH-
CTHKH.

OOuue npaBuiia KOMOMHATOPUKH: MPABUIIO CyMMBI, IIPaBUIIO IIPOU3BE-
nenus. PazmenieHus, nepecTaHoBKy, couetanus. CiaydaiiHbie COOBITHS
u onepauuu Hajx HUMU. HecoBmecTHble coObiTus. IlonHas rpymnmna mo-
IIapHO HECOBMECTHBIX coObITHH. Kitaccuueckoe onpezeneHue BeposiTHO-
cti. CBOMCTBa KJIACCUYECKOW BEPOSTHOCTH. Y CIOBHAsI BEPOATHOCTD.
®opmyna noaHou BeposaTHOocTH. Popmyna baiieca. [IoBTOpHBIE HCIIBI-
TaHus. bunomunansHoe pacnpenenenue. Popmyna bepnymu. Hausepo-
SITHEHIIIee 3HAUCHHUE YKCIIa TOsIBICHUST cOoObITHs. JlokanbpHas Teopema
Myasgpa - Jlamaca. Pactipenenenue Ilyaccona. IlonnaomuansHoe pac-
npenenenue. CiydaiiHas BennunHa. OyHkus pacnpenenenus. CBoii-
cTBa (QyHKIMM pacmpenencHus. JUCKpeTHbIe U HENMpPEpbIBHBIE CIydaii-
Hble BeInuuHbL. [[10THOCTE pacnpenenenus, e€ ceorictsa. HopMmanbHbIi
3aKOH pacnpezeneHus. HezaBucuMeble citydaiiHbIe BETUYUHBI. YHCI0BbIE
XapaKTEPUCTUKH CIyYalHbIX BEIMYUH. MaTeMaTuuecKkoe 0KUAaHue, e€
cBoiicTBa. Koadpunuent koppensauu, ero cBoiicrsa. OCHOBHBIE TIOHS-
TUSL MAaTEMaTUYECKON CTaTUCTHKU: BHIOOPOYHAS] COBOKYIHOCTh, I'€He-
pajibHasi COBOKYIMHOCTb, IIOBTOpHAasi BEIOOPKA, OECIOBTOpHAs BHIOOPKA,
OTHOCHUTEIbHBIN MOKa3aTenb BbIOOpKU. Omudka penpe3eHTaTuBHOCTH.
I'enepanbHas cpeHsisi, BHIOOpOUHas cpeHss. Y CTOWYMBOCTH BBIOOPOU-
HBIX cpeAaHuX. JlOBEepHUTEIbHBIE MHTEPBAJIBI I OLICHKH MaTeMarnye-
CKOTO OKHJaHWs HOPMaJIbHOTO pacrpeneneHus. OneHKa BEpOSATHOCTH
(6bMHOMMATBHOTO pacHpe/Ie]IeHus) 0 OTHOCUTEIbHOM yacTtoTe. CTtaTH-
CTHYECKOe pacmpezeneHue BbIOOpkH. [Tomuron wacror, ructorpamma
4acToT.




6. CamocTosiTeJibHAsi pa6oTa CTYJAE€HTOB MO TUCIHUIJINHE

Tembl AJ151 CAMOCTOSITEILHOTO H3YYeHHUS
1.IToBepxHOCTH BTOPOTO MOPSAIKA U UX KAHOHUUYECKUE YPaBHEHUS.
2.BBeneHue B MareMaTnuecKuil aHainn3. MHOXKeCTBO JE€HCTBUTEBHBIX yncen. Yncnosblie mpome-
KyTKu. Monyns uncna. [lorpemnocts Berarciaenus (a0comtoTHast, oTHOcuTeNbHas ). OnpeneneHue
¢byakuun. CriocoOsl 3a1aHus PyHKIIUU. DeMeHTapHbIe QYHKIIUU, UX TpadUKH: 1eJas PalruoHab-
Has QyHKIUS, IpoOHO-panoHanbHast pyHKIus, ctenenHas ynkuus. [lokazatensHast u norapud-
muyeckas pyHkuuu. [Ipumenenue npou3BoaAHON GyHKIMU K UCCIIEI0BaHUIO (DYHKIIMM U TEXHUYE-
CKHX 3aJa4.
3.IIpuMeHeHne Mpou3BOAHON (PYHKIMH K MCCIeI0BaHNIO (DYHKIIMM U TEXHUYECKUX 3a/1ad. Bekrop-
¢byHKuus cKangpHoro aprymenTa. [loHsTie KpuBoi, riaakas kpusas. KacatenbHast k kpuBoid. Kpu-
BU3Ha KpuBou. Paanyc kpuBu3Hebl. ['1aBHas HopMaibs. bunopmans. Kpydenue KpuBou.
4. Ipumenenne nuddepernnana K mpudIMKEHHBIM BRIYACICHUIM. HenpepsIBHOCTD (QYHKIIHH.
Toukwu pa3pbiBa U ux kinaccugpukanus. CBONCTBa HENPEPHIBHBIX (PYHKIMI: OrpaHUYEHHOCTD, CyILEe-
CTBOBaHME HauOOJBIIETO U HAUMEHBIIIETO 3HAUYEHUH, CYILIECTBOBAHUE MPOMEKYTOUHBIX 3HAUECHUH.
5.YpaBHEHHE KacaTeNbHON INIOCKOCTH U HOPMAJIHM K IIOBEPXHOCTH. MeTol HaMMEHbINX KBaJApPaTOB
00pabOTKH IKCTIEPUMEHTAIBHBIX JTaHHBIX.
6. [IpubnuxEHHOE BhIUMCIIEHUE onpeAeaEHHbIX HHTerpasioB. HecoOcTBennble unterpansl. [Ipu-
3HAKH CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
7.Meton Jlarpanxa pelieHus JMHEHHOTO HEOAHOPOAHOIO YPABHEHUS.
Cucremsl muddepeHmanbHbIX ypaBHeHnd. HopmanbHas cucrema. MeTo ] HCKITIOUEHHUS PEIICHUS
cucreMbl AU depeHnanbHbIX ypaBHEHUH.
8. luddepennmpoBanne 1 HHTETPUPOBAHKUE PSIOB.
9.ITpunoxeHus KpaTHBIX UHTETPAJIOB: BEIYUCIEHHE TUIOIAAEH MIIOCKUX (UTYp; BEIYMCIEHUE 00be-
MOB Ten. KpuBosHeHbIE HHTErpalibl IEPBOTO U BTOPOTo poa. [IpuiokeHnss KpuBOIMHENHBIX
nHTerpanos. IIoBepXHOCTHBIE MHTETPAJIBI IEPBOTO U BTOPOTO POAA.
10. HopmupoBanHas cinyyaiiHas BelnunHa 3aKoH 0oabpmux yncesn. HepaBeHcTBO
YeonieBa. Teopema YeOrimena. Teopema bepnymmu. Teopema Mapkosa. Teopema Ilyaccona.
WuTerpanbHas Teopema MyaBpa — Jlamnaca. OCHOBBI CTATUCTUYECKOTO onucanus. I'n-
CTOrpamMMa M MOJIMTOH YacTOT. DMIIUPUYECKOE paclpesiejieHne U ero  cBoicTBa. BribopouHble
XapaKTepUCTUKU U UX pacrpeneneHus. ToueyHble OLIEHKH.

O0pasen 3agaHuil JJIs1 CAMOCTOAATEJILHOH padoThI cTy/leHTa Ha 1 cemecTp
Pa3nen «JyieMeHTHI JIMHEHHOI M BEKTOPHOH a/Ire0pbl, aHAJUTHYECKAsA TeOMeTPHUs.

1. Haiitu nmpousBenenne 4-B uB-A marpwil A=(3 —1\’ B:(—l -3 _ﬂ

21) L0 1 2

2X1 + X2 +3X3 =4,

2. Pemmth cucTeMy ypaBHeHHMH {X +2X; + X3 =4,  a) meromom Kpamepa, 6) metonom [aycca.
[3x1 +4X, + X3 =0

3. Hanbl yetbipe Touku: A(3;2;1), B(2;—1;0), C(4;0;-5), D(-1;2;3). Haiitu, npuMeHss BEKTOPHYIO
anreodpy:
a) yron ABC,

0) momasnae Tpeyroabanka ABC;
B) 00b&M nupamusl ABCD.
4. TlpuBecTu ob1ee ypaBHEeHHUE MPSAMON 3X —4y +1=0 K BUAY B «OTpPE3Kax» U MOCTPOUTH €&.



2 2 1= -
5. TIpuBecTH obiIee YpaBHEHHE KpHBOii BTOporo mopsymka oX + 2Y° +6x+4y —1=0 K xaHoHm4e

CKOMY BUJY U IIOCTPOUTD €€.
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Oo0pazen 3agaHus AJ151 CAMOCTOSITEILHON Pa00ThI CTY/ICHTA Ha 2 ceMecTp

Pasznen «MHTErpajibHOE HCYHMCICHUE)

HeonpenesieHHbIH OnpenesieHHbIH HecoO0cTBeHHBINH
HHTErpaj HHTErpaJj HHTErpaJj
HuTerpupoBanue noaBeieHueM Henocpencreennoe npumeHenne | MHTErpansl ¢ 6eCKOHEUHBIMU
oJ1 3HAK z[H(b(bepeHuHana' dbopmyiel Hetotona — Jleibuuma: 1) © y2qx
4 2
1) X+1 '2) J‘ J.(1+ﬁ) " npezaenamu: 1) J‘1+X
2x2 +9 cos? X L X
WuTerpupoBaHue 1o 4acTsM: 3aMeHa HEPEMEHHOM: 2) WuTerpainsl ¢ HeOrpaHUYeH-
_ -3x HBIMH MOJIBIHTETPAIbHBIMU
3) [(4-3x)e ¥ dx I3 )
I GYHKIUAMHE: Z)E d_x
0 4 (5 X ) 3} E Ea2
WuTerpupoBanue GyHKINH BUIA [Tnomane miaockoit GUrypsl.

Ax+B y Ax+B . Boruncnuth minomans Gurypsl,
[ ax? +bx+c  ax2+bx+c OTPaHUYECHHON JIMHUAMMU:

dx 3.
4 22— 3) y=(x-2?% y=4x-8
I\/4+6x—x2

HuTerpupoBanue palnoHaIbHbIX

q)yHKIII/If/i
5) J‘ x + 4x +4x+2

(x+1)° (x2 + x+1)

WHTterpupoBanue
UppaloHaIbHBIX (QYHKLINI:

dx
©) '[\/1— 2X —Y1-2x

Oﬁpaseu 3aJaHus JJIS1 CAMOCTOATEIbHOIM p360TI)I CTyYAEHTaAa Ha 3 ceMecTp

Pa3nesn «KpaTHble, KpMBOJIMHEHHbIE H IIOBEPXHOCTHBIE HHTEIPAJIbI.
OcCHOBBI TCOPHUH BEPOSATHOCTEH 1 MATEMaTHYeCKOH CTATHCTHKI

1y

1. I3MeHuTh MOPSI0K HHTETPUPOBAHUS B TOBTOPHOM HMHTETrpae Idy j f(x, y)dx.
0 vy

2. TIpe/ICTaBUTD /IBOHHOM HHTErpaT J‘ D[ f (x, y)dxdy B BHJE IIOBTOPHOTO, SCIIA obmacte D 3amana nu-

HusMi. D:x?=2-y; x+y=0.

3. BEIYHCIIUTE TPOMHOM HHTETpa: J'H(X2 T zz)dxdydz, V:i0<x<3, -1<y<2,
v
-1<z<1.

4. BoluuciuTh KPUBOJIMHEHHBIN HHTETpal I(x + y)dxdy, , Tae AB — OTpE30K IHPSIMOH, COCIHHSIIO-
AB

11




e Touku (0; 0) u (4; 2).5.
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5. BBIYMCIUTH ¢ TOMOIIBIO IBOMHOTO HHTETpajia 00BEM Tella, OrpaHMUYEHHOTO KOOPIUHATHBIMU

II0CKOCTAMU X =0, y=0, z=0 U IIIOCKOCTBIO X+ Yy +2z—1=0.

4. BplYuCIIUTh KPUBOJIMHEWHBIN HHTErpal I(x + y)dxdy, , Tme AB — OTPE30K MPAMOH, COS/MHAIOMICH
AB

Touku (0; 0) u (4; 2).

5. B kopobe 6 kpacHbIX ¥ 4 cuHUX KapaHaamia. Haygady usBnekarot Tpu kapanaamia. Haiitu Bepo-
SATHOCTH TOTO, YUTO JIBa UX HUX - KpPAaCHBIE.

Y4eOHOo-MeTOoAMYECKOE 00ecTIedeHre CAMOCTOATEIbHOI padoThI CTYACeHTOB

1. A6nymxamumnoB C.-M. C. Coopnuk 3amannit UTP no nucriumummae «Teopust BeposTHOCTEN 1 MaTeMaTnyie-
CKasi CTAaTHCTHKa» (IS CTYJICHTOB BCEX CenaIbHOCTeH ouHON hopmbl 00ydaenust) — ['posnbrit UL ITTHTY,
2011.
2. Hamaesa JI. I1I., Maramesa X. I1. JIunetinas anreOpa. Y4yeOHOe mocoOue 1Mo M3yUeHUIO pasfena - ['pos-
ueiid, UL TTHTY, 2013.
3. Maramesa X. I1. luckperHas marematuka. ¥Y4yeOHoe mocooue - ['po3nsiid, UIII[ ITHTY, 2014.
4. Caunos B. A. KparHsie, kpuBOIHMHEIHHBIE U TOBEpXHOCTHBIE HHTETpajbl. — ['posnsriii, UL TTHU, 2010.
5. CaryeBall. D. KommekcHble uncna. Y4eOHO-METOAnYeCKOe TOCOOHe Mo M3YUEHHIO pasfena. — [ po3HbIid,
UM TTHTY, 2016.
6. Ymapxamxkuer C. M., Ymapxamxuesa JI. K. [Ipaktukym mo teopun nons. — ['posasiit, 2009.

7. TauaeB A.M. luddepenmanbaoe ucuucienue GyHKIUM OJHON nepeMeHHON. COOpHHK 3aaHuil. —
I'pozusri, UIIL I'THU, 2010.
8. T'auwaer A.M. UHnrerpanbHoe ucuucieHue GyHKiuu oHou nepemeHHoid. COOpHUK 3a/laHuil. —

I'po3znsrii, UITL T'THH, 2010.

7. OueHoYHbIE CpeICTBA
7.1. Boipochl K py0esKHBIM aTTeCTALMAM

MEPBBIIi CEMECTP

Bonpocsl k nepBoii py0eskHoii aTTecTalMU
JIuneiinas aiaredpa, 3J1eMeHThI BEKTOPHOI a/1redpbl, aHAJIUTHYECKAs TeOMeTPUs
Brrunciienne onpenenurenei
Pemenue cucrem nuHeiHbIX ypaBHEHUN MeTo1oM Kpamepa.
Meron ['aycca peleHust CUCTEM JIMHEMHBIX YPAaBHEHUN
MaTtpuuHblii ciocob pelieHns CUCTEM JTMHEHHBIX ypaBHEHUN
[Ipumephl Ha BEIYUCIIEHUE CKAISIPHOTO IIPOU3BEIECHUS BEKTOPOB
VY cnoBus napasieNbHOCTH U YCIIOBHE NEPIEHANKYISIPHOCTH ABYX BEKTOPOB
JlnvHa BEKTOpa, CKaISIPHOE, BEKTOPHOE U CMEIIAHHOE IPOU3BEICHNS BEKTOPOB, UX IIPUIIOKEHUS
JUIS PEILIEHUS] TEOMETPUYECKUX 3a/1a4.
8. 3anmaun Ha HaXOXJEHHE YPABHEHMS MPSIMOI TMHUN OIIPEICIIEHUS UX B3AaUMHOTO PACIIOJIOKEHUS
HA TUIOCKOCTH U B IIPOCTPAHCTBE U X IIOCTPOCHUS.
9. Ilepexon oT oaHOM hopMBI ypaBHEHHS IPSIMOIL K Apyroi ¢opme.
10. 3agaun Ha HaxOX/I€HUE KAHOHUYECKUX YPABHEHUI KPUBBIX BTOPOT0 MOPSIIKA U UX OCTPOCHHUSL:
OKPY>KHOCTH, 3JITUIICA, TUTIEPOOIIBI, MapadoJIbl.
11. PaznuuHble ypaBHEHU INIOCKOCTH, 33141 HAa B3aMMHOE PacIioyIOKEHHE IBYX IJIOCKOCTEH, TI0C-
KOCTH Y IIPSIMOM JIMHUM B IIPOCTPAHCTBE.

NoookrwdpE
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OOpa3zen BapuaHTa 3aJaHUI K IepBoil py0e:KHOM aTTecTaluu
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2X1 +3X2 + X3 =1,

. Pemuts cucTeMy NHHEHHBIX ypaBHeHHM# MeToqoM [aycca  2X  +X  —X =2,

13xl +28 +3% =3:

L 1 2 3

. Haiitu konen BexTopa MN = {3; —3;6}, €CIIM ero Havano Haxoxures B Touke A(0;—3;3)

. Yrpoctuth BelpakeHue (2a+ b)x(c—a)+ (b+ c)x(a+ b)

. JlaHbI BEKTOpHI & = {2;5— 2}, b= {1; 0;5}. Haiitu: a) d - B; 0)

-> o -> - -> o -> -

> -

axb

—

; B) YTOJI MEX]ly BEKTOpaMH

awub.

. Haiitu mnomans tpeyronbuuka c BepumHamu A(1;3;4), B(-1,;2;5), C(2;-1;2) .
. CocTaBuUTh ypaBHEHHUE MPSIMOI, ipoxosiiei yepe3 Touku A(6; 5) u B(8; 9).

LCoNoO

Bonpocsl ko BTOpOii py0exHO aTTecTauuu

IIpenen u HenpepbIBHOCTH PYHKIUU
[Ipenen GyHKIMHM PU X —> +00, X —> —00, X —> X0 .

beckoneuHo maible pyHKIMH.
OcHoBHBIE TeopeMbl 0 Ipefenax. PackpeiTue HeonpeaeIEHHOCTEH BHUIA 9 ©

0 o

Hcnons3oBanue epBoro 1 BTOPOro 3aMevaTelIbHbIX IIPEIEI0B Ha PACKPBITHE HEOIPEIEIEHHO-
CTeM.
JAudpdpepennnaibHoe HCHUCTEHHE (PYHKIUNA OJHOH NepeMeHH O

ITonaTue npou3BoaAHON QyHKINHU, €€ MEXaHUUYECKUI U T€OMETPUYECKUNA CMBICIT.
Huddepenunan GyHKINN U €70 TEOMETPUUECKUN CMBICIT
ITpon3BoiHBIE OCHOBHBIX 31eMeHTapHbIX GyHKIMiA. [IpaBuia nuddepenupoanus.
[IpousBoHas coxHOM PpyHKINN
. AuddepenunpoBanue GyHKIMHA, 33JaHHBIX B TApaMETPUUECKOI U HEsIBHOU opme

1 1 .Teopemsl @epma, Poss, Jlarpanxka, Komm, Jlonurans

12. Jlorapupmuueckoe nuddepenunpoBanue GyHKIUNA

13. HeoOxoaumble M 1OCTaTOYHbIE YCIOBUS Bo3pacTaHus (yObIBaHMs) QyHKLINU.
14.MakcuMyMbl U MUHUMYMBI (pYHKIIUH

15.ITopsinok uccienoBanust GyHKIIMH ¢ TOMOIIIbIO MPOU3BOAHON U OCTPOEHUS e€ rpaduka

1.

2.

OOpa3en BapuaHTa 3a1aHUIl KO BTOPO# py0e:KHOM aTTecTalui

- 4x
sin (2-3x)  J95x-3

Haiitu cnenyromue npenenst: 1) lim ) 2) liml| | 3) lim >
x—=0 X x—mk 5-3x >0 X+ X
x* +3x% 4+ 7x (1 1)
Hlim_, 5 lim| - |
x>xb5X +8X +3 o e -1 X)
5 3 2
Haiitn npousBoanbie pyHKIUN 6) — X, Ny= X
y=bx- g+ 14+ %2

15



8) X%y + vy + &Y =x% 9) y=(x? +5)005

BTOPOI CEMECTP
Bomnpocsl k nepBoii py0eskHOH aTTecTAllUN

JAnddepennuanbHoe ucuncjieHne PyHKUMH HECKOJIbKUX MePeMeHHbIX

16



1.06mnacte onpeaeneHus, IMHUU YPOBHS (PYHKIIUU JBYX NEPEMEHHBIX.
2.Ilpenen u HEMPEPHIBHOCTH (PYHKIIMHU JIBYX EPEMEHHBIX.
3.Yactusbie npou3BoHbie. [TonHbiii quddepenmnmarn.
4. HaxoxJIeHHE SKCTPEMYMOB (DYHKITUH JIBYX MIEPEMEHHBIX HANOOJIBIIETO U HAMMEHBIIIErO 3Haue-
HUN QYHKIMU JBYX MEPEMEHHBIX B 3aMKHYTOM 00J1acTH.
5.IIpousBoanHas no HanpasieHUtO. [’ paguent. KacarenbHas I0CKOCTh U HOPMaJlb K TOBEPXHOCTH.
HNuTerpanbHoe ucunciaenue GyHKIUIA 0THOH MepeMeHHOH

6. Heonpenenéuuplii nHTErpai u ero cBoicTBa. Tabnuia HeonpeaeaEHHBIX UHTETPaJIoB.

7. HemnocpenctBeHHOE HHTErpUpOBaHue, [[puMepbl BEIYUCICHUS HHTETPAIOB € IOMOIIIbIO Ta0-
JMYHBIX MHTETPAJIOB U NPUBEACHUEM HHTETpalla K TAOJIMYHOMY MPeoOpa3oBaHUEM MOJIBIHTE-
rpaibHOi (yHkiuu. [IpoBepka oTBeTa quddhepeHIIpOBaHUEM TOTYYEHHOIO OTBETA.

8. MeTtoa HHTETpUPOBaHUS MTOJIBEIACHUEM 1101 3HaK Auddepennnana, MeTo 1 3aMEeHbI IEpeMeH-
HOM.

9. HMHTerpupoBaHHUeE 110 YaCTAM B HEOIIPENEIEHHOM UHTErpaje

10. KommnekcHbie yncna. Anredpandeckast popma 3aucl KOMILIEKCHOTO uncia. Moayns u
apryMmeHT. JlelicTBUs HaJ KOMIUICKCHBIMH YUCIaMU. TpUroHOMeTprudecKas popma 3ariucu
KOMILIEKCHOT'O YHCIIA.

11. Pa3nokxeHre MHOTOYICHA Ha JIMHEMHBIE U KBAJAPATHBIE MHOKUTENIN. VIHTerpupoBanue panuo-
HaJbHBIX JpoOei. Tumsl mpocTermmux Apooei 1 X HHTErPHUPOBAHUE.

12. HTerprupoBaHue pallMOHAIbHBIX AP0o0ei METOI0OM pa3oKEeHHUs Ha IPOCcTelIne Apoou.

13. UHTerpupoBaHue NPOCTEHIINX UPPALUOHATBHBIX (DYHKITHIA.

14. HTerpupoBaHyue TPUrOHOMETPUUECKUX (QYHKIIMI, yHUBEpCalIbHAsi TPUTOHOMETPUYECKas
MOACTaHOBKA.

15. OnpenenéHHblii HHTETpAJl U €T0 CBOICTBA.

16. ®opmyna Herotona-JleiiOHuna.

17. 3ameHa nepeMeHHOH B OINpeIeIEHHOM UHTETpaJle.

18. MnTerpupoBanue onpeaen€éHHOro MHTErpaa o 4acTsM.

20.Bpruncnenue miomnaien miockux Guryp, BbIUMCICHUE JJIMHBI IyTH KPUBOW, 00BEMOB TEJI.

19. HecoGcTBEHHBIE HHTETPAIBI.

20. UnTerpansl ¢ 0€CKOHEUHBIMU TIpEIeTIaMHi HHTETPUPOBAHHSL.

21. VnTerpasnsl OT HEOTPAHUYEHHBIX (DYHKITHIA.

O0pasen BapuaHTa 3alaHUH K NepPBOil py0e:KHOI aTTecTAlMA

1.lana pynkuus z = 4x3y? + eX + sin y. HaliTi yacTHble IPOM3BOIHBIE TIEPBOTO U
BTOPOT'O MOPSAKOB 110 00EUM MTEPEMEHHBIM U MOJIHBIN TuddepeHnman 1anHoi GyHKuuu.

2. Haiitu cnepyromue HHTETpabl:

2 3 ) 1 3_ dx
a) Il i/x— - _—3|dx; 0) _fsin24xdx; B) _[xe 2Xdx ; r)I
L x> {8 J 0 ol+m

Bonpocsl Ko BTOpOii pyOe:kHOM aTTecTaluH

AunddepenunaibHbie ypaBHEHUA

1. Tuddepennmanbpabie ypaBHEHHS: ONpeaeieHue, mopsaok Y.

2.Pemenune nuddepennnanbHoro ypaBHeHus 1-ro mopsiaka: onpeneneHue; oomiee 1 4acTHOE perie-
HUS.

3. Iuddepennunanbable YpaBHEHUS € Pa3ISNIIONIMMHUCS TEPEMEHHBIMU: OTIPEICIICHUE U allTOPUTM
peuieHusl.

4. Pemienue ogqHopoaHbIX 1Y 1-ro nopsiika: onpeneneHne U alfOpUTM pELICHHUS.

5.Pemenue muneitnbix JIY 1-ro mopsiaka: onpeaesieHne U aarOpUTM PEIICHHUs.
17



6. uddepeHumanbabie ypaBHEHHH 2-T0O MOPSIKA: ONpeaesieHe, 00IIee U YaCTHOE PEIICHUsI.
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7. Pemenue yYpaBHEHUH, JOIyCKAOLIUX [IOHM)KEHUE nopsiaKa BUJIOB:
yo=100, Y =y, y =y

8. Jluneiinwie omHOpoaHbIE /Y 2-T0 MOpsiiKa: TeOpeMa ero pericHue.

9. Jluneitnsie oqHOpoaHble 1Y 2-ro mopsaka ¢ MOCTOSHHBIMH K03 uirentamu.

10. XapakTepuCcTUYECKOE YPaBHEHHUE U CTPYKTYpa OOIIEro perieHus

11. Jluneitaple HeoqHOPOMHBIE 1Y 2-T0 MOpsiAKa ¢ MOCTOSHHBIME KO3 (DHUIIMEHTAMU CO CIIEIHAITb-
HOU MPaBOM Y4aCThIO

12. MeToz Bapualuu MPOU3BOJIBHBIX MOCTOSHHBIX (MeTOA Jlacpanica)

13. Cuctemsl nuddepeHanbHbIX ypaBHEHUH. MeTo1 UCKITIOYEHHSI PEILICHUS] CUCTEMBI

YpaBHEHUH.

Oo0pasen BapuaHTa 3aJJaHUi KO BTOPOil py0eKHOM aTTecTaunu

Pemuts muddepennmansabie ypaBHEHUS :

_y+3 ¥y 3
D y= 2, . ;o 4) y-Ty+6y=x-1.
x y'= 2+X+4; 3) x'-2y=3

TPETUA CEMECTP
Bomnpocsl k nepBoii py0e:xHOH aTTecTallul

KpaTHble, kpuBoJIMHeiiHbIe M TOBEPXHOCTHbIE HHTEIPAJIbl

1. Beluucnenue ABOWHOIO UHTETpajia B IEKAPTOBBIX KOOPIUHATAX.

2. BpluncieHue ABOMHOIO MHTErpaia B MOISIPHBIX KOOPAUHATAX.

3. IlpunokeHust IBOMHOTO MHTETpasia: BRIYUCICHNE 00bEMA IIMITMHIPHYECKOTO Tella, TUTOIIA M
IUTOCKOM (DPUTYpBI, Macchl MJIOCKOM MJIACTUHKHU C TEPEMEHHOMN MIIOTHOCTBIO, CTATHYECKOT0 MO-
MEHTa OJHOPOIHON MJIOCKOH (PUTYphI, KOOPIAUHAT LIEHTPA TAKECTH IIIOCKON (PUTYPHI, MOMEHTOB
MHEPLUN MaTepUaIbHON TOYKH, U TUIOCKON (UTypPHI.

TpolHOM MHTETpal U €ro BHIYUCIICHUE B IEKapTOBBIX KOOpAUHATAX.

Beruucnienue TpoitHOro MHTErpasa B IIMHAPUYECKUX U CPepUUECKUX KOOPANHATAX.
[IpunoxxeHus TpOHHOTO HHTErpaa: BEIUUCICHHE 00bEMA Tella, MacChl Tea.

Brruncnenne KpuBOIMHEHHOTO MHTErpajia 1o KOOpInHaTaM

Brrunciienre KpuBOJMHENHOTO MHTETpaja Mo JJIUHE TyTH.

. Beruncnenue noBepxHocTHOro uHTErpana 1-ro pona.

10 [IpunoxxeHre NoBEpXHOCTHOIO MHTErpajia 1-ro pojia: BEIYUCICHHE MACChl, CTAaTHYECKUX MO-
MEHTOB, MOMEHTOB MHEPILIMH, TUIOIIAIU [TOBEPXHOCTH

11. BrrumuciieHre MOBEPXHOCTHOTO HHTErpaia 2-ro poja

YuciioBble M PyHKIMOHAJIBHBIE PA/ABI

12. TIpocreiimme mpuMepbl BEIYUCICHUS] CYMMBI YUCIIOBOTO psia

13. Heo6xoauMelii mpu3HaK CXOJUMOCTH YHCIOBOTO psiaa

14. «3DranoHHBIE PSABD): PSAA FEOMETPUUECKON MPOTrpeccuu U 0000IEHHBIN

FapMOHUYECKHUH psi.

15. Tlpusnaku cpaBHeHUS a7 uccaenoBanus YP Ha cxonumocTtsb

16. Hccnenoanue cxogumoctu UYP ¢ momomnipio 1-ro u 2-ro Npu3HAaKOB CPAaBHEHMS, MTPEIEIIb-
HOTO MpU3HAaKa cpaBHEHUs, pu3HakKa [lanambepa, paauKkaabHOTO U HHTETPAIbHOTO MPU3HAKOB
Komm.

17. 3nakonepeMennblie psiabl. [Ipusnak JleitOHMITA 17151 3HAKOUEPEAYIOMIETOCS PsJIa.

18. JlocTaTouHbli MpU3HAK CXOIUMOCTH 3HaKONepeMeHHOTo psiaa. Teopema Pumana.

19. ®yHKIIMOHATBHBIC PSBI.

20. Crenennsle psibl. HaxoxxaeHue HHTEpBajia U paauyca i CXOIUMOCTH.

22. Panp1 Teitnopa u Makiopena. Pa3noxxenue snemMmeHTapHbIX QyHKIUH B psia Tewmopa.

©ooN oA
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Oo0pa3sen BapuaHTa 3aJaHNH K MEePBOM PyOe:KHOM aTTeCTAMHU

1. Beuncnute JBOMHOW MHTETpai lgxy 2dxdy, A€

2.BeIurcIuTh KPUBOJIMHEHHBIN HHTErpal I(x2 + y2)dx + 2xydy BAOJIB IYTH KYOHUYECKOH Mapa-

6ol Y= x% or Touku A(1;1) 10 Touku B(2; 8).

1 5
3.Hammcarp o0muii uneH paga — _|_ = _|_ = _|_ 2+ 2+
22 165 32-6
0 1 * 5" ® n_1
4. VccnenoBarb Ha CXOAUMOCTD YUCIIOBBIE PSI/IbL: 1) Z . , 2) Z = 3) Z(—l)
1
n:‘13 +2 n=1N n=1" 4 I']5

5.HaiiTi 06:1aCTh XOAMMOCTH CTETICHHOTO psija Z \/_

Bonpoce! ko BTOpo#i py0ekHOH aTTecTaluu

OCHOBBI TCOPHH BEPOATHOCTEH M MATEMATHYECKON CTATHCTHKH

1. O6mue npaBua KOMOMHATOPUKHU: MTPABUIIO CYMMBI, ITPaBUIIO Mpou3BeaeHus. BeiOopku a1e-

MeHTOB. Pa3melenus, nepectaHoBkH, couetanus. CiaydaiiHble COOBITHS U ONlepaliiy HaJl HUMHU.

HecoBmectnbie coObiTs. [lonHasg rpynmna nomapHo HecoBMeCTHbIX coObITui. Kiaccuueckoe

OIIPEJETICHUE BEPOATHOCTH.

2. ®opmyna noiHO# BepostHocTH. Dopmyrna baiieca. [ToBTopHbIe ncnbiTanus. buHOMUanbHOE

pacripenenenue. @opmyna bepaynnu. HauepostHeiiiee 3HaueHne Yrciaa NOSBICHHUS COOBITHSL.

JloxanbHas Teopema Jlaraca. Materpansnas teopema Jlamnaca. @opmyina Ilyaccona. Pacope-

nenenue Ilyaccona. I[lonnHomuansHoe pacnpenenenue. CiaydaiiHast

BennuuHa. OyHKIUSA pacpeielIeHUs U €€ CBOWCTBA.

3. JIucKpeTHbIe M HETIpephIBHbIE CIy4aiiHble BeMUUYMHBL. [II0THOCTD pactpeneneHus, e€ cBoii-

cTBa. HopmanbHbIil 3ak0H pacnpeaeinenus. HezaBucumbie ciaydaitHble BETMYUHBI. YUCIOBBIE Xa-

PaKTEPUCTUKH CIIYy4alHbBIX BEJIMYMH. MaTreMaTH4ecKoe 0XKHUIaHue, TUCIIEPCUs], CPEAHEKBAApa-

THYECKOE OTKJIOHEHHUE CIIy4allHOW BEJIMYMHBI; UX CBOKCTBA.

4. OCHOBHBIE MOHATUSI MaTeMaTHYECKOW CTATUCTHKHU: BBHIOOPOYHAS COBOKYIMHOCTH, I€HEpallb-

Hasi COBOKYITHOCTb, TOBTOPHAs BEIOOpKA, OECIIOBTOpHAsk BEIOOPKA, OTHOCUTENIbHBIN MTOKa3aTelb

BbIOOpKH. OmmbKa pernpe3eHTaTUBHOCTH. [ eHepanbHast cpeinss, BblOopouHas cpeanss. Jlose-

pHUTEIBHBIE UHTEPBANIBI JUUISI OLEHKM MaTEMaTHYECKOTO OXHUIAHUS HOPMAJIBHOTO pacipenesne-

Hus. OLeHKa BepoATHOCTH (OMHOMHAIBHOTO PacHpeesIeHHs) 0 OTHOCUTEbHON YacTOTe.
Oo0pa3zen BapuaHTa 3a1aHUI KO BTOPOil py0e:KHOIl aTTecTalMU

1. B xop3une 10 6enbix u 6 u€pHbIx mapos. Haynauy 6epyt 3 mapa. Haiitu BeposSTHOCTB
TOTO, 4TO 2 mapa Oesnbie u 1 map y€pHBIN.

2. Tpoe CTpesKOB CTPEINAIOT 0 MUIIEHH ¢ BeposTHOCTIMU nonafganus 0,5; 0,7 u 0,9. Haiitu
BEpPOSITHOCTH TOT'O, YTO MOMAYT: a) POBHO OAMH CTPEJIOK; 0) pOBHO JABOE U3 HUX.

3. B mepBoii kop3uHe 5 0enbix U 3 4€pHBIX 11apa, BO BTOPOH KOp3UHE 4 O€bIX U 2 Y€PHBIX
mapa. 13 nepBoil KOp3MHBI BO BTOPYIO NEPEKIIAIBIBAIOT 2 11apa, 3aTe€M IIapbl BO BTOPOH KOp-
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3WHE THIATEIHHO MepeMeIuBaioT u 6epyt ortyna 1 map. KakoBa BepoSITHOCTB TOTO, YUTO 3TOT
map OenbIii?

4. Jlana quckpeTHas ciaydaiiHas BennunHa X. HaliTh: ) MaTeMaTH4ecKoe 0KH/IaHKeE;
x|-5/-1]3|5 |68
p|03]02]01/02]02

0) TUCTICPCHIO; 8) CPEITHEKBAAPATHUECKOE OTKJIOHCHHE.
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7.2. Bonpocekl K 3K3aMeHy
INEPBbIU CEMECTP
JIuneiiHas ajaredpa, 3JieMeHThI BEKTOPHOI'0 AHAJIN3a, AaHAJIMTHYECKAsl TeOMeTpPHst

Omnpenenurenu 2-ro u 3-To MOPAJIKOB, UX OCHOBHbIE CBOMCTBA OIpeieIuTeneit

®opmyiiel Kpamepa i1 pemieHrst CUCTEM JIMHEWHBIX YPABHEHUI

Merton ["aycca pelieHust CUCTeM JIMHEHMHBIX YpaBHEHUN

MartpuuHslii cioco0 pemeHus CUCTeM JIMHEHHBIX ypaBHEeHUN

CkansipHO€ IPOU3BEICHUE BEKTOPOB

VY cnoBus napajieNbHOCTH U YCIIOBUS EPIEHANKYISIPHOCTH IBYX BEKTOPOB

BekropHoe npousBeieHue BEKTOPOB

CMelaHHOro Mpou3BeICHUE BEKTOPOB

. JliinHa BeKTOpa

10.YpaBHeHUE TPSIMOi, MPOXOASAIIEH Yepe3 3aJaHHYI0 TOUKY MEPIEHIUKYISIPHO HOPMAIbHOMY
BEKTOPY NPSIMOK

11.001ee ypaBHEHHE MPSMOIA Ha MIIOCKOCTU

12.YpaBHeHHE NpsIMOM, TPOXOAILIEH Yepe3 3aJaHHYI0 TOUKY MapaluieIbHO HAIPABISIOMIEMY

BEKTOPY NPAMOU

13.YpaBHeHHUs TPSMOM, TPOXOIALLECH Yepe3 IBE 3aJaHHbIE TOUKHU

14.ITepexon oT ogHOU (hOPMBI ypaBHEHHsI IPSMOM K JIpyroi ¢hopme

15.KaHOHMYECKOE YpaBHEHHE OKPYKHOCTH

16.KaHoHnYeCcKOe ypaBHEHHE 3JUIMIICA

17 KaHoHn4eckoe ypaBHEHHE THIIEpOOIIbI

18.KanoHHnyeckoe ypaBHeHUE MapadoJIbl

19. YpaBHEHHE TUIOCKOCTH, IPOXOASIIEH Yepe3 3aJaHHYI0 TOUKY IIEPIEHIUKYIIPHO HOPMAIBHOMY
BEKTOpY (BBIBON).

20. O0111ee ypaBHEHHE MJIOCKOCTH, YpaBHEHHE MJIOCKOCTH B OTPE3KaX; MOCTPOCHHE MIIIOCKOCTH

21. Vron MEXAY ABYMS INIOCKOCTSIMU

22. YcnoBus NapaJlIeIbHOCTH U YCIIOBHE NTEPIEHIUKYIISIPHOCTH BYX INIOCKOCTEN

23. YcnoBue epecedyeHus Tpex IIOCKOCTEN B OJHOU TOUYKE.

24.YpaBHEHUE IIJIOCKOCTH, IPOXOAAIICH Yepe3 TP 3aJaHHbIE TOYKU

25.KaHOHHMYECKHE ypaBHEHHUs NIPSIMOM B IPOCTPAHCTBE

26.ITapameTpuyeckue ypaBHEHHUs IPIMOU

27. Y cnoBus NapaJJIEIbHOCTH U YCIIOBHE MEPIEHIUKYISIPHOCTH MPSMBIX B IPOCTPAHCTBE

28. YT0JI MeXIy NPSMOM U IUIOCKOCTBIO. Y CIIOBUE NTAPAJLIEIBHOCTH U YCIOBUS

NEPNEHAUKYIISIPHOCTH MIPSIMOM U INIOCKOCTH

29. Touka niepecedeHus PAMOU U IIIOCKOCTH

30. O61iee ypaBHEHHE MOBEPXHOCTH. BbIBOI ypaBHEHUS Cepbl

31. [luimHIprYeCcKre OBEPXHOCTHU: OIPEAEICHUE, IITUITUYCCKUN HIUITUHID

32.01HOMONIOCTHBIN U IBYMOJIOCTHBIN TUIIepOoIouabl. X ypaBHEHHS U aHATIU3

IIpenes 1 HenpepbIBHOCTHh (PYHKIIUH

33. Hpe;[en (I)yHKI_II/II/I OpHU X —> 400, X = —00, X —> Xo

©CoNoOrwDNE

34. beckoneuyno mainele GpyHkuun. OrpannueHHbie GyHKIMU. beckoHeuyHO OOombIMe (HYHKIIUU U UX
CBS3b C OECKOHEYHO MaJIbIMH (PYHKITUSIMHU

35. OCHOBHBIE TEOPEMBI O Mpenenax. PackpbiTie HEONPeASIEHHOCTEN BUIA 9 0

o
8

sin x
36. IlepBblit 3amMeuaTenbHbI peaen Gyukmun Y = —— mpu x —>0
X

37.1lpenen mocnenoBareabHOCTH. BTOpoit 3ameuatenbHblil ipenen. Harypanbhbie torapugmel.
38. CpaBHeHHE OECKOHEYHO MasbIX (QYHKINMA, DKBUBAJICHTHBIC QyHKIIMM HempephiBHOCTh (PyHK-
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1uu. Touku pa3pbiBa U ux kinaccupukanus. CBOUCTBA HENMPEPHIBHBIX (PYHKITHIA
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JAu¢ppepennnaibHoe HCHUCTEHHE (PYHKIUHA OJHOM NepeMeHH O

39. [TonsiTHE MPOM3BOIHON (PYHKIIUH, €€ MEXaHUIECKUN U TEOMETPHUUECKUI CMBICI.
40. ludpdepeniman GyHKIIMN 1 €10 TEOMETPUIECKUA CMBICIT

41.ITpon3BOIHBIE OCHOBHBIX JI€MEHTAPHBIX (DYHKITHIA.

42. TlpaBwia guddepeHunpoBaHus.

43.TIpon3BoaHasK CIIOKHOU Q) YHKIIUH

44, InpepenumpoBanme 3aJaHHBIX B MApaMETPUIECKON 1 HESIBHOU opme

45. Teopembl depma, Pouist, Jlarpanska, Ko, Jlonurans

46. HeoOXxo1MMBbIe M JOCTaTOYHBIE YCIOBUS Bo3pacTaHus (yObIBaHUs) (PyHKITUH.

47. MakCUMyMbl U MUHIMYMBI () YHKITUH

48.Ilopsnok vccneqoBanus GYHKLIUHU C IOMOIIBIO IPOU3BOJHOM U MOCTPOEHUs €€ rpaduka

O0pasen OnJieTa K 3K3aMeHy

1.VYron Mexay IByMsl BEKTOpaMH, YCIOBUS UX MEPIEHAUKYIIPHOCTH U NapajlIeIbHOCTH (Teope-
TUYECKUI BOIIPOC).

( X1+2X2+3X3 :5,

2.Pemuth cucteMy JTMHEHHBIX ypaBHeHUN MeTo oM Kpamepa J 2X; — Xo — Xg =1,

|x +3X +4x =6.

L1 2 3
3.Haiitu yriioBoii ko3 GuinueHT npsamoit, mpoxoasiiei yepe3 Touky A (—2;5), B (-3;4).

. X
Mg (2o g
4.Haiitu cnenytromue npeaenst: 1) lim——; 2)Iim| | 3) lim———
x—0 X X—> 5—3X) >0 X 4+ X

5
Haiiti npoussomsie gyrkumit: 1) Y = 6X— 7"‘ VX, Dy= e 3) y=(tgx)*,

Vx+3
4) X2 +y?% =sin(xy).
BTOPOI CEMECTP
Bomnpocsl k 3auery
DYHKIMU HECKOJIBKHUX NepeMEeHHbIX
1. O6nactsp onpeneneHus], TMHUA YPOBHS (PYHKIIMH JBYX HEPEMEHHBIX.
2. Ilpenen v HEMIPEPHIBHOCTH (DYHKIIMH ABYX MTEPEMEHHBIX.
3. Yacrtusie npousBoaubie. [Tonnbiit nuddepenmann.
4. DkctpemyM GYHKIHMH IByX NepeMeHHbIX. Hanbonbpiee n HanmMeHsbIee 3HaYeHUsT G yHKITUN
JIBYX TEPEMEHHBIX B 3aMKHYTON 00JIaCTH.
5. [IpousBonHas no HampasiieHUt0. ['paleHT CKaJIsipHOro Nojs. MeToa HauMeHbIINX KBaapa-
TOB JUI1 00pa0OTKU IKCIIEPUMEHTAIBHBIX JTaHHBIX.
HuTerpanbHoe ucunciaenue GyHKIUIA 0XHOM MepeMeHHOH
6. [NMonsaTue nmepBooOpa3Hoii. HeonpenenéHHbIi HHTErpaN U €ro cBoicTBa. Tabmuia
HEeolpeAeNEHHBIX UHTETPAJIOB.
7. OCHOBHBIE METOIbl UHTETPUPOBAHUS: HEMOCPEICTBEHHOE HHTETPUPOBAHUE.
8. Merox uHTErpupoBaHMs MOJABEACHUEM IO 3HAK IuddepeHinana, MEeTo 3aMEHbl TIepeMeH-
HoU. IHTerpupoBaHuE MO YacTsIM B HEONPEACIEHHOM UHTETpaje
9. KommnekcHsle yncna. Anredpandeckas ¢popma 3aliucu KOMILIEKCHOTO yucia. Moynb u apry-
MeHT. JleficTBHSI HaJ KOMIUIEKCHBIMU YHUCIaMU. TpUroHoOMeTpuueckas ¢opMa 3amucH KOM-
IIJIEKCHOTO YHUCIIA.
10. PasnoxeHne MHOrouseHa Ha JMHEHHbIE U KBaJpaTHble MHOXKUTEIH. MHTerpupoBaHue
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panroHanbHBIX pobeit. Tumsl mpocteimux qpodeit 1 UX HHTErPUPOBAHUE.
11. UnTerpupoBaHue palvoHaIbHBIX APOOEH METOAOM pa3iioKeHus Ha npocreiue apodu. Uu-
TErpUPOBAHUE MPOCTEHIINX UPPAITMOHATBHBIX ()YHKITHIA.
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12. VuterpupoBaHue TPUTOHOMETPUYECKUX (DYHKLIMN, YHUBEpCAIbHAS TPUTOHOMETpUYECKast
IIO/ICTAaHOBKA.
13. 3agauu, npuBoAsIIME K NOHITUIO ONpeNeN€HHOr0 uHTerpana. OnpenenéHHbld UHTErpal 1
€ro CBOMCTBA.
14. ®opmyna Herotona-JleliOnuma. 3aMeHa nmepeMeHHO B ONpeeiéHHOM UHTETpalie.
15. ®opmyiia UHTErPpUPOBAHUS 10 YACTAM I ONPEACIEHHO UHTErpaa.
16. IlpunoxeHus omnpenenéHHOro UHTErpaa: BIYMCICHUE TUIOMIAIeH MIOCKUX (QUTyp, BHIYHC-
JICHHUE JJTMHBI IyTH KPUBOH, 00BEMOB TEII.
17. HecobctBeHnHbIe HHTETpasibl. IHTErpaiisl ¢ 6eCKOHEYHBIMU IpeesiaMi HHTETPUPOBAHHUSL.
18. HuTerpainsl OT HEOTPAaHUYEHHBIX (DYHKITHIA.
JAnddepennuanbubie ypaBHEeHUS
19. Jluddepenunansupie ypaBHeHHS: onpenenenue, nopsaok Y, pemenne Y.
20. TudbdepenunanbHoe ypaBHEHHE 1-TO IOpsIKA: ONPEACIICHHE; 00IIee U YaCTHOE PEIICHUSI.
21. Teopema CyIIeCTBOBaHUS M €MHCTBEHHOCTH pemeHus 1yt 1Y 1-ro mopsiaka.
IV ¢ pazaensommmMucs nepeMeHHbIMU: ONPEeNICHUE U MOPSIOK PELICHHS.
22. Opmuopoansie /1Y 1-ro mopsiaka: onpenencHue U MOPSIOK PEIICHHUS.
23. Jluneiinsie 1Y 1-ro mopsaka: onpeseseHue 1 MOpsIoK pereHusl.
24. Tuddepenunanbapie ypaBHEHHS 2-TO TOPSIKA: ONPEIEICHNE, BUJ OOIET0 peIIeHus;
TeopeMa CYIIECTBOBAHUS U €MHCTBEHHOCTH PEIICHHUS.
25.1Ipocreiiye ypaBHEHUs, TOMYCKAIOIINE TOHKEHUE MOPSIKA:
y' =10, ¥y =1y, y =1y).
26.JIuneiinbie 1Y 2-10 nopsiika: HEOJAHOPOIHBIE U OJHOPOAHBIE ypaBHEHUs. Teopema
CYILIECTBOBAHUS U €IUHCTBEHHOCTH PELICHUS
27. Jluneiinsie onHopoanbie Y 2-ro mopsiaka: Teopema o CTPYKTYpe ero perieHus
28. Heomnoponansie nuHeiiHbie 1Y 2-ro mopsiaka: TeopemMa 0 CTPYKType OOIIero permeHnn
29. Jluneitnble ogHOpoaHbIe Y 2-T0 mopsaka ¢ MOCTOSTHHBIMHU KO GHUIIMEHTAMU.
XapakTepuCTUYECKOE YPaBHEHHE U CTPYKTYypa OOIIEro pereHus
30. JIuneitHble HeoHOpOaHBIE JIY 2-r0 mopsiaka ¢ HOCTOSHHBIMU K03 duiinenramu co
CIIELMAJIbHOM MPABOU YaCThIO
31. Cucremsl tudpepeHInaTbHbIX YPaBHEHUH.
O0pasen Ousera Kk 3a4ery

3

K X

1. Haiitn unterpainst: 1) JT X6 2 4 {/_2\| dx; Z)Ixcos xdx ; 3) I—4dx.
x 2
/ 5x +16

9

N
o[ X 5) [¥ dx.
2 X-1

2

1)C

o X
2. BeruuciuTh HeCOOCTBEHHBIM HHTETPAT MIIH YCTAHOBHUTH €r0 PACXOAUMOCTE: = = .
X
1

3. Pewuts nuddepenmansHpie ypaBHeHHS: 1) (1+ e* )yy’ =e, y(0)=1, 2) y XA :
y X
3) Y+ x2y=x2; 4)y +2y =x>+2.

TPETUU CEMECTP
Bomnpocskl Kk 3k3aMeny

KpaTHble, KpuBOJMHEHHBbIC U IOBEPXHOCTHBIC HHTErPAJIbI
1.3agauu, npuBoAsILIKE K ABOMNHOMY UHTETPATY

2.Bpraucienye JBOMHOIO HHTETpalla B JCKapTOBBIX KOOPAMHATAX.
3.Bblunicnenue 1BOMHOTO HHTErpaia B MOJIIPHBIX KOOPAUHATAX.
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4. 1lpunoxeHus: 1BOMHOIO MHTErpaja: BHIYMCIEHUE 00bEMA WIMHAPUYECKOTO TeJla, MIIOIAIN
TUTOCKOM (PUTypBI, MAacChl MJIOCKOM MIIACTUHKH C TIEPEMEHHOM IIIOTHOCTBIO, CTATUYECKOT'O MO-
MEHTa OJHOPOAHOM IUIOCKON (PUIypbI, KOOPAMHAT LIEHTPA TSHKECTH IIOCKOH (DUTYpbI, MOMEH-
TOB MHEPIIUN MAaTEPUAITBbHOU TOYKH, U TUIOCKON (PUTYPHI.

5. TpoitHOl UHTErpall ¥ €ro BEIYNUCICHHUE B JEKAPTOBBIX KOOPAMHATAX.

6. Berarcienue TpOMHOTO UHTETpajia B HWIMHAPUIECKUX U CHEPUIECKUX KOOPIMHATAX.

7 ITpunoxeHus TpOMHOTO HHTErpajia: BbIYUCIEHUE 00bEMA TeNa, MAcChl Tella.

8.Bbruncnenue KpUuBOJIMHENHOIO MHTETpalla 0 KOOpAuHATaM

9.Bbruncienre KpUBOJIMHEHHOTO MHTErpaJia 1Mo JJIMHE JyTH.

10. BrrumcneHnue moBEpXHOCTHOTO HHTErpaja 1-ro posa.

11. TIpunoxeHue MOBEPXHOCTHOIO UHTErpajia 1-ro poaa: BHIYMCIEHUE MacChl,

CTaTUYECKUX MOMEHTOB, MOMEHTOB MHEPLMH, IUIOLIAIU IOBEPXHOCTH

12. BeruucneHune moBepXHOCTHOTO HHTETpaja 2-Tro poja

YucnoBble 1 PyHKUMOHAIBHBIE PSAbI

13. HeoOxonumbIii MPU3HAK CXOJMMOCTH YHCIOBOTO psizia

14. DrtanoHHbIE pAABL: pAJl FEOMETPUUECKON IPOrPECCUU U 000OIEHHBIN FTApMOHUYECKUN PSII.

15. IlpusHaku cpaBHeHMs Ui HccaenoBanus YP Ha cxonumocTh

16. HccnenoBanue cxogumoct YP ¢ moMomipio 1-ro u 2-T0 IPU3HAKOB CPaBHEHUS, IPEICIh-
HOTO NIPU3HAKA CpaBHEHUs, Ipu3Haka JlanamOepa, paluKaibHOIO U HHTETPAIbHOIO IPU3HAKOB
Komm.

17. 3nakonepemenHsble paabl. [Ipu3nak JleiiOHuma 11 3HaKOUEpEAYIOIIErocs psja.

18. JloctaTouHbIi MPU3HAK CXOMMOCTH 3HAaKOTIEPEMEHHOTO psina. Teopema Pumana.

19. ®yHKIMOHATBHBIC PSJIBI

20. Crenennble psasl. HaxokieHue HHTEpBaia U paguyca U CXOANMOCTH.

21. Psanwl Teitnopa u MaknopeHna. Paznoxxenue snemeHTapHbix ¢yHkuuit B psa Teinopa.

OCHOBBI TCOPHH BEPOATHOCTEH M MATEMATHYECKOM CTATHCTHKH

22. O0mue mpaBmiia KOMOMHATOPUKU: TIPABUJIO CYMMBI, TIPABHJIO MPOW3BENEHHs. BBIOOpKH
a51eMeHTOB. Pa3Menienus, nepectaHoBKU, coueTanus. CiydaiiHble cOOBITHS M ONepaluu Haj
HuMu. HecoBmectHblie coObiTus. [loHas rpynmna nonapHo HeCOBMECTHBIX coObITHi. Kiaccu-
YECKOE ONPEEIIEHNE BEPOSATHOCTH.

23. ®opmyna nonHo BepositHocTu. Dopmyna baiieca. [ToBropHbIe ncnbiTanus. buHoMuans-
Hoe pacnpeaenenue. @opmyina bepuymum. HanBeposTHeillee 3HaueHNe YKcia MOSBIECHUS CO-
onITHs. JIokanpHas TeopeMa MyaBpa - Jlarutaca. Pactipenenenue [lyaccona. [lonunoMmuansaoe
pacnpenenenue. CnydaiiHas BennurHa. OyHKIMS pacIpeesIeHNs U €€ CBONCTBA.

24. JluckpeTHBIE U HEMIPEePBIBHBIC CIy4YaiiHbIe BeIMYUHEI. [IIOTHOCTE pacnpeeneHus, e€ CBO-
ctBa. HopmanbHbIi 3ak0H pacnpenenenus. HezaBucuMele cinydaiiHble BeIMYUHBL. UYHCIIOBBIE
XapaKTEPUCTUKHU CIy4alHBIX BEJIMUYMH. MaTeMaTH4ecKoe OKUJaHue, €€ CBOMCTBA.

25. OCHOBHBIE TOHATHUSI MATEMAaTHYECKOW CTATUCTUKHU: BBIOOPOYHAS COBOKYITHOCTH, F€HEPaJIb-
Hasi COBOKYIHOCTb, TOBTOpHAasi BbIOOpKa, OECIIOBTOpHAsI BHIOOPKA, OTHOCUTENBbHBIN MOKa3a-
Tesb BEIOOpKH. OmmmbKa pernpe3eHTaTUBHOCTH. [ eHepanbHas cpeiHss, BBIOOpOYHas CpeaHss.
JloBepuTeNbHbIE MHTEPBAJIBI 1JIS1 OLIEHKH MaTeMaTUYeCKOro 0XKHIaHNs HOPMAJIbHOIO pacrpe-
nenenust. OueHKa BepOATHOCTH (OMHOMHAIBHOTO paclpesieleHus1) 0 OTHOCHTEIbHOM dYa-
CTOTE.

O0pasen OnJieTa Kk IK3aMeHy

* _n! * (=)

1.WccnenoBarh Ha CXOAMMOCTD YHCIIOBBIC PSbL: 1) ; 2)
nZi n+3 e \/;

o 2" "
2. HaiiTi 0651acTh CXOAMMOCTH CTEIIEHHOTO Psijia: z >
n=1

3. TIpeacTaBuTh ABOIHOI MHTErpan J‘i f (x, y)dxdy B BHJC OBTOpHOTO, ecin 06nactk D 3anana
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JIMHUAMMU.

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

28



AB — O0Tpe30K MpSMOii, Coeau-
4. BplYNCIMTE KPUBOJIMHEHHBIA MHTETpall J/;(x + y)dxdy, , rae
B

Hstoniet Touku (0; 0) u  (4; 2).

5. B kopoOke 6 kpacHbIX U 4 cuHUX KapaHziama. Hayaauy u3BiekaroT Tpu KapaHjaaiia.
HaiiTu BeposATHOCTH TOr0, UTO JIBAa UX HUX - KPaCHBIE.

6. B mepBoii kop3uHe 5 6enbIx ¥ 3 YEPHBIX Mapa, BO BTOPOU KOp3uHE 2 0ebIxX U 4 4E€PHBIX
mapa. V3 mepBoii KOp3MHBI BO BTOPYIO KOP3UHY HE TIISAIs TepekaapiBatoT 2 mapa. [lapsl Bo BTO-
Poii KOp3WHE TIIATENBHO MepeMeInBaloT U 0epyT oTTyaa 1 map. KakoBa BeposSTHOCTH TOT0, YTO
3TOT map OembIi?

7.3. Texkyuiuii KOHTPOJIb
3aganus 101 TEKyLIEero KOHTPOJIA
IlepBblii cemecTp
1. Haiitu npousBeaenue matpun A - B, eciu:

A% D p3 2
\ )\ J

2. PemmuTh cucTeMy TMHEWHBIX ypaBHeHHI MeTonamMu Kpamepa u [aycca

fxl +5% + 7X3 =1,

X; —3X, —9X3 =8,
[le + 2X, — 3% =1.

3. Jlansl BexTopel d = {2;4; 1}, b = {3;5;2},& = {1, 5; 6}.
Haiitu: a) ckanspHOe Npou3BeeHue d - b; 0) BEKTOPHOE MPOM3BEIEHHE d - C; B) CMELIAHHOE
NPOU3BEIEHUE d - h-¢

4. Jlaubi Touku 4, B u C. Haiitu: a) ob1iee ypaBHeHue npsiMoii AB; 6) ypaBHEHHUE MPSIMOH,

npoxojsauiel yepes Touky C napajuiesapHo npsiMon AB.
A(-1; 3), B(2; 5), C(5; 1).

5. CocraBUTbh ypaBHEHHUE TIOCKOCTH, IPOXOSAIIEH Yepe3 TpU 3aJaHHbIE TOUKU

M.(=2;0; -1), M, (1; -2; 3), M, (4;-1; 2;).

6. BBIUMCIHTE MpEeIb:

X2 — 2% —8 4x2 5% —3 tg 5x (x-8Y ot

a)lim ;6)lim s 6) lim :2) lim| ;e) lim
x>4 X —16 x50 3x +9X—12 0 TX x>0\ Xx—9) 2 X —2

7. HaliTi mpou3BOIHBIC CIEAYIOMINX ()YHKIIHIA:

@) y=4/x -3 +5Inx; 6) y=(x+3)tgx; o y=—S1X_ ) y_arctgx?
X + 2X

0) 2xy>—cosy=0, y', —?

Bropoii cemecTp

1. Haiitu yacTHOe 3HaueHHe GyHKIMK Z = 2y — x¥ + y* B Touke M (4; 2).
2. HaiiTi yacTHBIC TPOU3BOHBIC IEPBOIO U BTOPOTO Nopsiaka: z = x3 + 3e*siny — y2.
. 3n)e . sin(xy)
3. Beraucnute npenensi: a) limx3y; 6) lim .
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X—>—2 x->0  4x
y—4 y—=0
4. Jlana ¢pyukuus z = x3 + y3 — 3xy. Haiitu grad z B Touke A (1; -5)

4 5
5. BBIUMCTUTH HEONpeeIeHHbIe HHTETPAJIbL: a) J (6x2 — 3Vx3 + - —
X

4
) 4%
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5
0) f(Zex+4cosx—Sinzx)dx; B) [e®*-sinx-dx;r) [(3x + 2)Inxdx;

S5x+2
_ Tt ax
X2 —6x+13°

m [

3 ba
6. BblumciuTe onpeieicHHbIE HHTErPAbL: A ) f (3x%2 + 4x + 5)dx; 0) f% cos xdx;

9_y, 1 K
B) [T dn T egr 0 [?xedx ’
1

p—

4 \x—1 1 x
7. Pemuth mudpepeHnmanbabie ypaBHCHHUS:
2 . 4 Z — 3. r__ yz __Z . 2 N2 _
a) xdy — ydx =0; 6) Y+5y=6x3;6)y' =" +=+4;0)y +(y') +1=0.
X x2 X
8. Haiitu pemenue 3anaun Komm: Y’ =xe*, y(0)=1, y'(0) =2.

9. Peuuth mudpepennuansyoe ypapuenne: y' —3y' + 2y = 2x — 3.

Tpernii cemecTp
1.MccnenoBath CXOMMMOCTh psifoB: @) Y, °  3™n! 6) Y 1:B) Y (D"
) .

n=1 pn n=1,3 n=13,.0
2.Haiitu 00nacTh cX0IMMOCTH psifa Z°° x"

n=1 n

3.BeruncnuTh ABOMHON uHTErpan mo obnactu D:

'U6X2 ydxdy, D:0<y<2, -1<x<0.

S. Boruucnuth TpoiiHoi uHTErpan no obdnactu V:
[[[(2x* +3y + z)dxdydz, V :2<x<3,-1<y<2,0<z<4.
6\./ BrluncnuTbs KpUBOJIMHEVHBIA HHTErPAIL:

{XC“ ,rae L — orpesox npsamoii ot Touxu O(0; 0) mo Touku A(1; 2).

2 Jx
4..BeIYMCInTh TOBTOPHBIM HHTETpall I dx I (X2 +2y)dy.

0o 0
5.B xop3une 8 6enpix u 6 u€pHbIX mapoB. Haynauy Oepyt 3 mapa. Haiiti BeposiTHOCTB TOTO,
yTO 2 11apa 6esnpie U 1 map 4€pHBIi.

6. Tpoe cTpenKoB CTPENSIIOT MO MUIIEHU ¢ BeposaTHOCTsIMU nonaaanus 0,3; 0,7 u 0,9. Haiitu
BEPOATHOCTH TOT'O, YTO MONAAYT POBHO IBOE U3 HUX.

7.B nepBoii kop3uHe 5 GenbIx U 2 Y€pHBIX 1Iapa, BO BTOPO Kop3uHe 4 OenbIX U 3 4€pHbIX
mapa. M3 nepBoii KOp3uHBI BO BTOPYIO NIEPEKIIAIBIBAIOT 2 11apa, 3aTEM LIapbl BO BTOPOH KOp-
3MHE TIIATEJIbHO MepeMeNInBaioT U 6epyT oTTyaa | map. KakoBa BeposSTHOCTb TOTO, YTO 3TOT
map OemnbIii?

8./laHa mucKpeTHas ciydaiHas BennuuHa X. HaiiTu: @) MaTemMaTndeckoe 0KuIaHKe;
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0) MUCTIEPCHIO; 8) CPEIHEKBAPATHUCCKOE OTKIIOHCHHE.
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7.4. OnucaHue NoKka3areJsieil 1 KpUTepHeB OLIEHNBAHUSI KOMIIETEHLIMII HA Pa3IHYHBIX ITANAX UX
(opMupoOBaHUs, ONMUCAHHEIIKAIbI OLIEHUBAHUS

Taonuua 7

Ilinanupyemsblie pe3yJib- Kpurepun oueHnBaHusi pe3yJIbTaToB 00yueHus! HaumenoBanueone-
TAThl 0CBOEHUAKOMIIE- HOYHOTO
TeHIUH cpencTsa

menee 41 6ai- 41-60 61-80 6ans10B 81-100

JI0B GAILIIOB (xopoo) 0a/1I0B
(neynonierso- (yA0BJI€TBO- (OTIM4HO)
PUTEIBHO) PHTEIBHO)

OIIK-4 Cnocoben IMPUMCEHATE METOAUKH OMPECACIICHNUA TEXHNYCCKUX ITapaMETPOB ITPOCKTUPYCEMBIX 00BEKTOB
3HATH: ®parMeHTapHble Henomnnbie CCI)OpMHpOBaHHbIe, chopMHpo- Yemuoi onpoc,
OCHOBHBIC TIOHSTHSI anreOpsl U [3HAHUS 3HAHMS HO COZepIKAIlHe OT- [BAHHBIE CH- sadanus Ona mexy-
TEOMETPHH, MaTeMaTI/IIIeCKOF? eNbHbIe reMaTHe- wez0 KoHmpons,
aHaJn3a, TCOPUU BEPOSITHOCTEHN
U MaTeMaTH4YecKOH CTaTUCTHKH, POOEIIbI 3HAHUS CKNE 3Ha~ memel
a TaKXKe UX NpOCTEeHIIne Npuio- HUS pegepamos
KCHUS B IPO(HECCHOHATBEHBIX
HUCITUININHAX
METO/IbI PpELICHUSI MaTeMaTHye-

CKHX 3324 JI0 YUCJIOBOIO HIIH
ZIPyToro TpedyeMoro pe3yibTaTa
(rpacduka, GopMyIEI U T.11.)
yMeTh: YacTuuHble yme- Hemnonnsie VMeHus HONHEIE, Cdopmupo-
HCTIOJIB30BaTh B MPOQeccro- HHS YMEHHUS JOTYCKAIOTCS HEGOMb- BaHHbBIC
HaJILHOH eSITeIbHOCTH Oa30BbIC

i MINEOINOKH YMEHHUS
3HAHMS MaTeMaTHKU;
CTaBUTH eI U (HOPMYITHPOBATH
MaTeMaTHYECKYIO MIOCTAHOBKY
3a/1a4, CBSI3aHHBIX C pealn3a-
1uei npogeccHoHaNbHbIX QYHK-
LW,
[IPOrHO3UPOBATh BO3MOXHBIN
pe3yJbTaT npeagaraeMoro mare-
MaTHYECKOTO PEIIeHNUs, YMETh
OLICHUBATH €TI0 3HAYCHMS;
BJIA/IeTh: YacTuyHoe Hecucre- B cucrematnieckom  |YcnemmHoe
MAaTEMaTUYCCKUMHU, CTaTUCTHYC- BJIAJICHUE MaTU4YIECKOe IMPUMCHCHNU HABbI- cucTeMaTuue-
CKHMH U KOJIMYCCTBCHHBIMH MC- HaBbIKAMHU IpUMEHe- KOB CKO€ IpUMe-
TOJaMHU PCIICHUS TUITOBBIX Opra- HHE HaBbI- JOITYCKaroTCA po- HEHUE HABBI-
HHU3aIMOHHO-YTPaBICHIECKUX KOB Oenbl KOB

3a1a4;
MaTEeMaTHYSCKOM JIOTHKOH, He-
00x0auMOi 11151 HOPMUPOBAHHUS
CY)KJIEHUI 0 COOTBETCTBYIO-
MM TIPOQEeCCHOHANTBEHBIM TIPO-
Oemam;

33




8. Oco0eHHOCTH peau3auuy THCHHUIJIMHBI VIS HHBAJIUIO0B U JIUI ¢ OTPAHNYEHHBIMH BO3-
MOKHOCTSIMU 3710POBbSI
J1J1s OCyIIECTBIICHUS IPOLIEAYP TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH U IPOMEKYTOYHOMN aTTECTAINH
o0y4JaroImuxcst co3/1aHbl (POHIIBI OIIEHOYHBIX CPEJCTB, aJallTUPOBAHHBIC JUISI WHBAIUIOB U JIUIL C
OrpaHMYCHHBIMH BO3MOKHOCTAMU 3J0POBbS U IO3BOJIAIOIIUC OLCHUTH JOCTUKCHUEC UMU 3allJIaHU-
POBaHHBIX B OCHOBHOI 00pa30BaTeIbHOM MPOrpaMme pe3ysibTaToB 00yUeHHsI U YPOBEHb C(HOpMU-
POBaHHOCTH BCEX KOMIIETECHIINH, 3aBIICHHBIX B 00pa3oBaTenbHOU nporpamme. @opma mpoBeaeHus
TEKYILEH aTTecTally IS CTYJCHTOB-MHBAJIHMIOB YCTaHABJIMBACTCS C YYETOM WHIUBUAYAIbHBIX
NCUXO(PHU3NUECKUX 0COOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B
dbopme TectupoBaHus U T.11.). IIpu TecTUpOBaHUU TSI CITAOOBUISIINX CTYACHTOB MCIOIB3YHOTCS
(OH/IBI OLIEHOYHBIX CPEACTB C YKPYIMHEHHbBIM mipudToM. Ha sK3aMeH mpuriamaeTcsi ConpoBOX1a-
IO, KOTOPBI 00ECreYyMBaeT TEXHUYECKOE COMPOBOXKICHHE CTYACHTY. [Ipu HEoOXoauMocTH
CTYACHTY-UHBAJIMAY MPCAOCTABICTCA OOMMOJIHUTCIBHOC BPEMA JIA IIOATOTOBKMU OTBCTA HA 3K3a-
MeHe (uau 3auere). O0ydaronecs ¢ OrpaHnYCHHBIMU BO3MOKHOCTSIMU 37I0POBBSI K 00yYarOIIUeCst
WHBAJINUJIBI 00ECTICYMBAIOTCS MMEYATHBIMHU U 3JIEKTPOHHBIMU 00pa30BaTEIIbHBIMU pecypcamMu (po-
rpamMMBbl, y4eOHBIC TOCOOHS JIJIsl CAMOCTOSITENILHON padOoThI U T.11.) B JOpMax, alaiTHPOBAHHBIX K
OTPaHUYEHUSIM HX 3/I0POBbS M BOCTIPUATHS HHPOPMALIUH:
1) A1t MHBAJIUJIOB | JIMII C OTPAaHHYEHHBIMH BO3MOXKHOCTSIMU 310POBBSI
10 3PEHHIO:
-JUTSI CIICTIBIX: 3a/IaHUS ISl BBIMIOJIHEHUS HA CEMUHApaX M MPAKTHYECKUX 3aHATUAX 0(QOPMIISIFOTCS
penbedHO-ToYeUHbIM mpudTOM Bpaiiis v B BUIE 3JIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C T10-
MOIIBI0 KOMITBIOTEPA CO CIICIUATM3UPOBAHHBIM ITPOIPAMMHBIM 00ECIICYCHUEM JIJIS CIICTIBIX, JTHOO
3a4YUTHIBAIOTCA aCCUCTCHTOM, ITMCBMCHHBIC 3aJaHUs BBIITOJIHAIOTCA Ha 6YMaI‘€ peJ'H)e(l)HO-TO‘IG‘I-
HbIM mpupTOoM Bpailis nim Ha KOMIBIOTEPE CO CHEIMATM3UPOBAHHBIM POTrPaMMHBIM obecreue-
HHUEM I CJICIIBIX 00 HAaAUKTOBBIBAIOTCA ACCUCTCHTY, 06y11a}01111/1Mcs[ JJ1s1 BBIIIOJIHCHUS 3aJaHUSL
MIpH HEOOXOUMOCTHU MPEAOCTABISIETCS KOMIUIEKT MUChMEHHBIX MTPUHAICKHOCTEH U Oymara Juis
nucbMa penbe(HO-ToueyHbIM Mpu@TOM bpaiins, KoMmbpioTep €O CHENHaTU3UPOBAHHBIM IIPO-
IPaMMHBIM 00€CTIeYeHUEM JIJIsl CIETBIX;
-IJ1s1 CIA00BUIAIINX: 00ECTICUMBACTCS MHANBUYyaIbHOE paBHOMEpPHOE ocBelieHrue He meHee 300
JIOKC; 00YYaromMUMes [T BBITTOJIHEHUS 3aJJaHus IPU HEOOXOAUMOCTH MPEAOCTABISIETCS YBEIHUU-
BAIOIEE YCTPOMCTBO, BO3MOXKHO TaKK€ HCIIOIb30BAaHUE COOCTBEHHBIX YBEIMYHUBAIOIINX
YCTPOMCTB; 3a/1aHus JUIS BBITIOJTHEHHS 3a1aHuil 0POPMIISIOTCS YBEIUYEHHBIM HIPU(TOM;
2) JJIs1 UHBAJIMAOB U JIMII C OTPaHWUYCHHBIMH BO3MOKHOCTAMHA 300POBbBA
0 CIIyXY:
-JUTS TITYXHX ¥ CITa0OCITBIIAIINX . 00€CTIeunBaeTCsl HAJTMUNE 3BYKOYCHIIMBAIOIIEH armapaTypsl KOJI-
JIEKTUBHOTO TMOJIb30BaHUs, IPU HEOOXOAMMOCTH 00YYaIOIIUMCS MIPEIOCTABIISIETCS 3BYKOYCUIIMBA-
IolIasi anmaparypa WHIUBUAYAIBFHOTO TMOJB30BAHMS, MPEIOCTABISIFOTCS YCIYTH CYPIOTIEepPEeBO/I-
YHKa,
-JUTSI CIIETIOTITYXUX JOMYCKAeTCsl MPUCYTCTBUE aCCHCTEHTA, OKAa3bIBAIOIIETO YCIYTH TH(IOCYpHO-
MepeBoIMKa (MIOMUMO TPeOOBaHMIA, BHITIOTHAEMBIX COOTBETCTBEHHO IS CJICTIBIX U TIyXUX);
1)u1st UL C TSOKEIBIMU HApYLIEHUSIMU PEUH, TIYXUX, CIa00CbIIIAINX JEKIUN U CEMUHAPBI, IPO-
BOAMMBIE B YCTHOU (popme, TPOBOASTCS B MUCbMEHHOH QopMme;
2)}1.]'[5[ HHBAJIWIO0B U JIMII C OTPaHUYCHHBIMH BO3MOXKXHOCTAMHA 310POBbA,
MMEIOIIUX HAPYIICHHs OMOPHO-BUTATEILHOTO alapara:
=JI JIML C HAPYIICHUAMU OIMOPHO-ABUTATCIIBHOTO alllapaTa, HapymCHUAMHA ABUTaTCIIbHBIX (1)YHK-
[IUH BEPXHUX KOHEYHOCTEH WMIIM OTCYTCTBHEM BEPXHUX KOHEYHOCTEH: MHCHMEHHBIE 3a/1aHUs BbI-
MOJTHSIIOTCSI Ha KOMITBIOTEPE CO CIICIIUAIM3UPOBAHHBIM IPOTPAMMHBIM 00ECTICUeHHEM MITH HaIHK-
TOBBIBAIOTCSI ACCHCTEHTY; BBIMIOJIHEHUE 3a/IaHUi (TECTOB, KOHTPOJIBHBIX padoT), TPOBOJANMEBIE B
MUCbMEHHOU (popMme, MPOBOATCS B YCTHOU (popMme myTeM ompoca, 6eceibl ¢ 00yJaronuMcs.
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10.

11.

12.

13.

9.YyebOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE o0ecTiedeHue TUCIUTINHBI
9.1. IlepeyeHb OCHOBHOI Y4eOHOI JIUTEPaTypPbI

. Hanko II. E., ITonoB A. I'., KoxkeBuukoBa T. fI. Briciias MaremaTuka B ynpakKHEHUSIX W 3a-

nmavax. Y.1, Y.2. -M.: Beiciias mikona, 2013.

. I'mypman B. E. Teopus BeposTHOCTEN 1 MaTremMaThyecKas ctaTuctuka.—M.: Beiciiag —1mikona,

2013. (6ubsnmoreka xadeaps)

. Ilucemennsiii [. T. KoHcnekT nekuii 1o Boicuield matrematuke. [lomneiil kypc. — M.: Boiciias

mkona, 2013.(6ubmuoreka kadeapsl)

. CannoB A. A. KpaTkuii Kypc BbICIIIEH MaTeMaTHKH, TOM. 1, Tom 2. — ['po3nsriii, 2016, 2019. (6u6-

muoteka [THTY)

. Kpemep H.ILI. Teopus BeposiTHOCTEH 1 MaTeMaTtuueckas craructuka.- M.: KOHUTU 2007.

Abnynxamuaos C. C., Acxabos C. H., bermirupues M. A., Cumonenko P. A. Kparkuii kypc
TEOPUHU BEPOATHOCTEH U MAaTEMAaTUYECKOM CTATUCTUKU: TEOPHS, IPUMEPHI, TUTIOBBIC
pacuétel. YueOHOE MOCOOHUe IS CTYACHTOB TEXHUYECKHX BY30B. —Pocto-Ha-/lony: OO0
«/Inamazon», 2001 (6ubmuorexa [THTY)
baraesa M. T. COopHUK 3a/1a4 10 IMHEHHOW U BEKTOPHOH anreOpe U aHaIUTUYECKOU
remetrpun.— ['po3usiii, UIIL I'THU, 2007.(6ubnuorexa [THTY)
Hamaesa JI. 111., CocmambekoBa JI. C. CoopHuk 3anau. Juddepennumansupie ypapaenus.— po3-
uerif, WUIIL I'THH, 2010. (bubmuotexa ITHTY)
CanpnoB A. A. KpatHble, KpUBOJIMHENWHBIE ¥ TOBEPXHOCTHBIE HHTETpaJIbl. Y4eOHOe nocodue mo
uzyuenuto pasnena. — ['posnsiii, I 'THU, 2010. (6ubaunoreka [THTY)
CanyoB A. A. Briciias maremaTrka. YnuciioBsie ¥ (yHKIIMOHATIBHBIE PSABL. Y 4eOHO-METOIude-
cKoe rnocodue 1o uzyuenuto pazgena. — ['pozusiid, UIIL[ ITHTY, 2013.(6ubaunoreka [THTY)
l'agaes A.M. [luddepennmanbHoe ucuucieHne (QyHKIMH OAHON mepeMeHHOW. — [ 'po3HBIH,
UIII I'THH, 2009. (6ubmmoreka ITHTY)
lNauaeB A.M. UnterpanbHoe ucuucienue GpyHKuuu onHoi mnepemeHHoOM. — ['posnbrii, UIILL
I'THUH, 2009. (6ubnmorexka [THTY)
MaromaeBa M.A., Mcaesa JI.M. [Ipaktukym mo BeIcIIei MaTemMaTuke, yacthb 1,2,3. —
I'po3usiii, 2019.(6ubmotexa [THTY)
9.2. MeToanyecKkue yKa3zaHus Ui 00y4aIOUIMXCSl 110 OCBOECHHIO THCIMIIJIMHBI
(mpuyI0KEeHHe)
10. MaTepuajbHO-TeXHHYECKOE ofecreyeHne T CIUIITHHBI

3a kadeapoit 3akperuieHsl: JekiuonHas ayauropus Ne 1-08, ocHaménnas TabiuiaMu u yepre-

xamu; ayauropuu Ne 2-08, Ne 2-29, Ne 2-31, Ne 2-33, Ne 2-35, Ne 2-39, asist mpoBeieHHsI TPAKTUYECKUX
3aHATHH U ay/. Ne 2-12 — 1715 HCTIOIB30BaHUS B Ka4eCTBE KOMITBIOTEPHOTO Kitacca. B aTom kiacce ycra-
HOBJIEHBI 15 KOMMBIOTEPOB, KOTOPBIE MUCIOIB3YIOTCS Ul CAMOCTOSITENIbHOW pabOThl CTY/I€HTOB C HC-
MOJTb30BaHUEM OOYYarOIIUX MPOTPaMM, COCTaBJICHHBIX INPETNoAaBaTeIsiMA Kadeapsl; 31ech K€ BO3-
MO>KHO MCIOJIb30BaHUE KOHTPOJIUPYIOIIUX MTPOrpamMM Ui Ipuéma 3au€ToB U 3K3aMEHOB.

11. Tono/tHeHUs1 U U3MeHeHHs B padoueil nporpaMMe Ha y4eOHbIi 1o

JlomoyiHeHUsl U UI3MEHEHUsI B paboyeil mporpaMme BHOCSTCS €KEro/IHO Mepel HaqyaloM HOBOTO
yueOHoro rojia o opme. M3mMeHnenus J0mKHb 0QOPMIIATHCS JOKYMEHTAIBHO M BHOCSITCSI BO BCE
YUTEHHBIE IK3EMILISAPBI.
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NPUJIOXKEHUE

MeTtoanyeckue yKa3aHusi 10 OCBOEHUIO U CHHILTUHBI
«MaremMaTnKa»

1. Meroauyeckue yka3aHusi /Uil 00y4alOLIUXCsl MO MJIAHHPOBAHWIO M OPraHM3allUM Bpe-
MEeHH, He00X0AMMOro /ISl OCBOCHUSI M CIUIINHBI.

W3yuenne pekoMeHIyeTCs HauaTh ¢ O3HAKOMIICHUS C paboyell mporpaMMoi AUCHUILTUHBL, €€ CTPYKTY-
poi U copeprkaHueM pa3zenoB (Moyiei), GOHIOM OLIEHOYHBIX CPEJICTB, 03HAKOMUTBLCS C y4eOHO-Me-
TOJMYECKUM M MH(OPMAIIIOHHBIM 00€CIIEYeHUEM TUCIIUITIIHBI.

JucuuiuinHa «MaTemMaTuka» COCTOUT U3 7 CBA3aHHBIX MEXY COO0I0 TeM, 00eCIIeUYnBaIOIINX [TOCIIE0-
BaTeJIbHOE U3yYCHHE MaTepHaa.

OOyuenue no aucuuIuinHe «MareMaTHKa» OCYLIECTBISETCA B CIEAYIOMUX GopMax:

1. AynutopHsle 3aHATUSA (JIEKLIUU, TPAKTUYECKUE).

2. CamocTrosTenbHas paboTa CTyAeHTa (IIOATOTOBKA K JICKIUAM, IPAKTUUECKUM 3aHATUAM, pede-
paraM ¥ HUHBIM (OpPMaM MHUCBbMEHHBIX paboT, MHANBUAYaTbHAs KOHCYIBTALIUS C IIPETIOIaBaATENIEM).

3. MuTtepakTuBHbIe (OPMBI IPOBEACHUS 3aHATHH (JIEKLIUA-TUCKYCCHUs, IPYIIIIOBOE PEIIeHue Kelica
u 71p. HOopMBI).

VYueOHblil MaTepuan CTPYKTYpUPOBaH M M3y4E€HUE AMCLUUIUIMHBI IPOU3BOAUTCS B TEMAaTHUECKOM
Mocae0BaTeIbHOCTH. KakJOMy MpakTHYECKOMY 3aHSTHIO M CAMOCTOSTEIbHOMY U3y4EHHIO MaTepralia
IPEIIeCTBYET JEKIHs [0 JaHHOU TeMe. OOydarolrecs caMOCTOSTEbHO POBOAST MPEABAPUTEIBHYIO
MOJITOTOBKY K 3aHSTHIO, IPUHUMAIOT aKTHBHOE ¥ TBOPUECKOE Y4acTHE B OOCYXKICHUU TEOPETUUCCKUX
BOIPOCOB, pa30ope MpoOJIEMHBIX CUTYAIMH ¥ TOUCKOB IyTel UX perieHus. MHorue npoGiemsl, U3yda-
eMbIe B Kypce, HOCAT AUCKYCCHOHHBIN XapaKTep, 4TO MPEAIoiaraeT MHTEPAKTUBHBIA XapakTep MpoBe-
JICHU 3aHATHH Ha KOHKPETHBIX MpUMepax.

Ornrcanue mociieI0BaTeIbHOCTH JIEUCTBHUIM 00y4aromerocs:

[Tpu n3yueHuu Kypca cieyeT BHUMATENbHO CIylIaTh U KOHCIIEKTUPOBATh MaTepual, u3jiarae-
MBI/ Ha ayIUTOPHBIX 3aHATHUAX. 711 €ro MOHMMAaHUs M KAaUeCTBEHHOTO YCBOCHUSI PEKOMEHTyeTCsl clie-
AyIOUIas MOCIe10BaTeIbHOCTh I€HCTBU:

1. Tlocrme okOHYaHUS YIEOHBIX 3aHATHH U 3aKPEIUICHUS] MaTepuana MpoCMOTPETh U 00IyMaTh
TEKCT JICKIIUH, TIPOCITYIIAHHOW CeroiHsl, pa3ooparh paccMorpeHHbie mpumeps! (10 - 15 munyT).

2. Ilpu moAroTOBKE K JICKIMH CIIEAYIOIIETO THS MOBTOPUTH TEKCT MPEABIAYIIEH JIEKITUH, TIOAyMAaTh
0 TOM, Kakasi MOXeT ObITh crenyrommas tema (10 - 15 munyT).

3. B Tedenue Hemenu BBIOpATh BpeMs ISl pa0OTHI ¢ JTUTEepaTypoii B Ondmuoreke (1o 1 gacy).

4. Ilpy moAroTOBKE K MPAKTHUECKOMY 3aHATHIO TIOBTOPUTH OCHOBHBIE MOHATHS 110 TEME, U3yUHUTh
npuMepbl. Perasi KOHKPETHYIO CUTYAIHIO, - IPEABAPUTEIHLHO TIOHATH, KAKOW TEOPETHIECKUH MaTeprall
HYKHO UCII0JIb30BaTh. HaMeTuTh mi1aH pemieHus, nornpooboBaTh Ha €ro OCHOBE PEeIIUTh 1 - 2 mpakTruye-
CKHE CUTYaIIH.

2. MeToau4eckue yKa3aHusi o padore o0y4awuuxcs BO BpeMsi NPoBeIeHUst
JIeKI M.

JIexuu JaroT 00yJaromUMCs CHCTEMaTH3UPOBAaHHBIC 3HAHMSI 11O JTUCITUIUTHHE, KOHIIEHTPUPYIOT UX
BHHUMaHUE Ha HanboJiee CIIOKHBIX U BAKHBIX BOMpocax. JIeKInn 0ObIYHO U3JIaraloTcs B TPAJAUIIMOHHOM
WU B TpoOIeMHOM cTuiie. J[Jis cTyIeHTOB B OOJBITMHCTBE CIIy4aeB B poOiemMHoM ctuite. [Ipobiem-
HBI CTHJIB MO3BOJISIET CTUMYJIMPOBATh AKTUBHYIO MTO3HABATENBHYIO IEITEIFHOCT 00YJAIOIINXCS H UX
WHTEpEC K JUCIHILTHHE, (OPMHPOBATH TBOPUECKOE MBIIIUICHUE, IPUOETaTh K MTPOTUBOTIOCTABICHHSM 1
CpaBHEHHUSM, JIeNIaTh 0000IIeHNs, aKTUBU3HPOBATH BHUMAHUE O0yUYAIONINXCS MyTeM MMOCTAaHOBKH TPO-
OJIEMHBIX BOMPOCOB, MOOMIPSATH AUCKYCCHIO.

Bo Bpems JIEKITMOHHBIX 3aHITHIA PEKOMEHIYETCS BECTH KOHCIIEKTUPOBAaHUE yU4eOHOTro MaTepuarna,
oOpaiaTe BHUMaHue Ha POPMYIHUPOBKH U KATETOPUH, PACKPBIBAIOIINE CYTh TOTO WJIK HHOTO SIBICHUS,
WJIH TIPOLIECCOB, BHIBOIBI M MIPAKTUYECKUE PEKOMEHIAITHH.

KoHncnekr nekuuu aydiie noapasaessaTh Ha MyHKTHI, cOOI0asi KpaCHYI0 CTPOKY. DTOMY B 0OJIb-
IIOW CTENeHH OYIyT CIIOCOOCTBOBATH BOIIPOCHI IIaHA JICKIINH, MTPEeATIOKEeHHbIe TTpernoaaBarensam. Cre-
nyeT oOpaliaTh BHUMaHUE Ha aKIEHTHI, BBIBObI, KOTOPBIE JAENaeT MpernoiaBareib, 0OTMeuas Haubosee
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Ba)XKHBIC MOMEHTHI B JICKIIHOHHOM MaTepHalie 3aMEYaHUSAMH «BKHOY», «XOPOLIO 3aIOMHHUTH)» U T.IL
MOXHO JieNaTh 3TO U € MOMOIIBIO PA3HOIBETHBIX MApKEPOB MITH PYUEK, TOAYEPKUBAst TEPMHUHBI U OTIpe-
JeICHUSL.

IlenecooOpa3no pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpaIeHHA, ab0peBraTyp U cuMBOJIOB. OJ1-
HAKO IpH JajbHEHIIell paboTe ¢ KOHCIIEKTOM CHMBOJIBI JIyYIlle 3aMEHUTh OOBIYHBIMH CIIOBAMH JUIS
OBICTPOTO 3PUTEIHHOTO BOCHIPUSATHUS TEKCTA.

Pabotas Hag KOHCIIEKTOM JIEKIIUiT, HEOOXO0ANMO HCIIOIB30BATh JIUTEPATYPy, KOTOPYIO PEKOMEH 10~
BaJl IpernoiaBaTelib. VIMeHHO Takasi cepbe3Hast, KporoTiauBas paboTa ¢ JISKHMOHHBIM MaTepHalioM M03-
BOJIUT TIIyOOKO OBJIaJETh TEOPETUYECKUM MAaTEPHAIOM.

Temaruka nexmuii gaetcst B pabodeit mporpaMMe TUCIUTUTAHEIL.

3. Meronuyeckue yKazaHusi 00y4aroIMMCs 10 MOAT0TOBKE K MPAKTHYECKUM 3aHATHAM.

Ha mpakTuyeckux 3aHsATUSAX MPUBETCTBYETCS aKTUBHOE y4acTHE B OOCYXJIEHUU KOHKPETHBIX CH-
TyaIuii, ClIOCOOHOCTh Ha OCHOBE NOJYYEHHBIX 3HAHMH HaXxoquTh HanOosee 3((eKTHBHBIC PELICHUS
MOCTABJICHHBIX MPOOJIEM, YMETh HAXOIUTh MOJIC3HBINA JOMOTHUTEIBHBIN MaTEpHUa 10 TEMAaTHKE CEMU-
HApCKUX 3aHATUH.

CryneHTy peKOMEeHIyeTCs CIEAYIoNas CXeMa IMOATOTOBKHU K MPaKTHYECKOMY 3aHSATHIO!

1. O3HakoMIIEHHE C MJIAHOM TPAKTHYECKOTO 3aHATHS, KOTOPBIN OTpaskaeT COAEp)KaHUE MPEJIo-
’KCHHOI TEMBEI,

2. IIpopaboTaTh KOHCIEKT JICKIIHHA;

3. [IpounTaTh OCHOBHYIO JIUTEPATYPY.

B nporecce moAroToBKM K MPakTUYECKUM 3aHATHIM, HEOOXOIUMO 00paTuTh 0c000€ BHUMAaHHUE HA
CaMOCTOATENIBHOE U3YYEHUE PEKOMEHJOBAaHHOW JuTepaTypsl. [Ipn Bcell MOIHOTE KOHCIEKTUPOBAHUS
JIEKIIMU B HEW HEBO3MOXKHO M3JIOKHUTH BECh MaTepHAI M3-3a JUMHUTA ayJUTOPHBIX 4acoB. [losTomy ca-
MOCTOSTENbHAs paboTa ¢ yueOHUKAaMH, YI€OHBIMU TIOCOOMSIMH, HAYYHOH, CIIPaBOYHOU JIUTEPATYPOH,
MaTepHaliaMH epUoINYecKUX u31anuil u IHTepHeta sBnsierca HanOonee 3¢ (heKTUBHBIM METOJIOM I10-
Jy4YeHUsI JONOTHUTEIBHBIX 3HAHWIA, TIO3BOJISIET 3HAUMNTEIIFHO aKTUBU3UPOBATH MPOIIECC OBJIAJICHUS UH-
dopmanuei, criocodbcTByeT Oosiee TIIyOOKOMY YCBOGHHIO M3y4aeMOro marepuaia, GopMHUpYeET Yy CTy-
JICHTOB OTHOIIIEHUE KOHKPETHOU npobieme. Bce HOBBIE MOHATHS 110 H3y4aeMOi TeMe HEOOXOIUMO BbI-
YYUTh Hau3yCTh U BHECTU B IJIOCCApUi, KOTOPBIN 11€1ecO00pa3HO BECTH € CAaMOT0o Hayalla U3y4eHHs
Kypca;

4. OTBeTHTH Ha BONPOCHI TUIaHA TIPAKTHYECKOTO 3aHSATHS;

5. BLINONHUTE JOMAIIIHEE 3aJaHHE;

6. IIpopaboTaThk TeCTOBBIC 3aJaHUS U 33/1a4H;

7. Ilpu 3atpyaHeHusIX cpopMynHpoBaTh BOIIPOCHI K MPEINO0IaBaTENIO.

Pesynbrat Takoil paboThl JOHKEH MPOSIBUTHCS B CIIOCOOHOCTH CTYAEHTA CBOOOHO OTBETHThH Ha TEOpE-
TUYECKHE BOIMPOCH! MPAKTHKyMa, BBICTYNIATh M y4acTBOBATh B KOJUIEKTUBHOM OOCY)KIIEHHH BOIIPOCOB
U3y4aeMOl TeMBI, IPABUJIBHO BBIOIHATH PAKTHYECKHE 3aIaHHS U MHBIC 3aJIaHHS, KOTOPHIE JA0TCS B
(OHJIE OTICHOYHBIX CPE/ICTB AUCIUTLTHHBI.

3. MeToauyeckue ykazaHusi 00y4alomuMCcs 110 OPraHU3alMu CaMOCTOSITeIbHOM padoThl

[enb opranuzanuy caMoCTOSTENbHOM paboOThI 10 TUCHUIUIMHE «MaTeMaTuKay - 3To yriyoie-
HUE U pacHIMpeHHe 3HaHUH B 001aCTH MaTeMaTHKH,
(dhopMHpOBaHNE HaBbIKA U HHTEPECA K CAMOCTOSITENIbHOM 1M03HaBaTEIbHOMN 1€ATEIbHOCTH.

CamocrodarenbHas paboTa 00y4aroUIMXCs SIBISETCS BaKHEHIIUM BHJIOM OCBOEHHS COJIEPKAHMS
JUCHUIUIMHBL, MOATOTOBKH K MPAKTUYECKUM 3aHATHSAM U K KOHTPOJIbHOM pabote. Croa ke OTHOCATCS
U CaMOCTOSITENIbHOE YIIIyOJeHHOEe M3y4YeHHEe TeM TUCHMIUIMHBL. CaMmocTosTenbHas paboTa mpeacTaB-
Js1eT co00i MOCTOSTHHO AEHCTBYIOLIYIO CUCTEMY, OCHOBY 00pa30BaTEJILHOIO MPOLECCa U HOCUT HccIie-
JIOBaTENIbCKUN XapakTep, YTO MOCIYKUT B OyIylieM OCHOBAaHHEM JIJIsl HAIICAHUS BBITYCKHOW KBaJM-
(buKaMOHHON pabOThl, MPAKTUYECKOTO MPUMEHEHHSI TOJTyYCHHbBIX 3HAaHHM.

Opranu3anus caMOCTOSATENIbHOM paboThl 00y4aromuXcs OpPUEHTHPYETCs] Ha aKTUBHBIE METO[IbI
OBJIa/ICHUS 3HAHUSMHM, Pa3BUTHE TBOPUECKUX CIIOCOOHOCTEH, Mepexol OT MOTOYHOIO K MHIUBH Ly asIH -
3UPOBAHHOMY O0YUYEHHIO, C YI€TOM NOTPEOHOCTEH U BO3MOKHOCTEH JTMUHOCTH.

38



[IpaBuibHas opraHU3aIUsl CAMOCTOSTEIbHBIX YUYEOHBIX 3aHIATHN, UX CUCTEMAaTHYHOCTD, 1IEJI1eC000-
pa3Hoe IIaHUPOBaHUE padOYero BpeMEHHU MO3BOJISIET CTYICHTaM Pa3BUBATh YMEHUS M HABBIKH B YCBO-
€HUM U CHUCTeMaTU3alluid IpUoOpeTaeMbIX 3HaHMI, 00ECIeunBaTh BHICOKHI YPOBEHb YCIIEBAEMOCTH B
neproj 00yUICeHHsI, TOJIYIUTh HaBBIKY TIOBBIIIICHUS MTPO(ECCHOHAIEHOTO YPOBHSI.

CamocrosiTenbHas paboTa peanusyercs:
-HETIOCPEICTBEHHO B IIPOIECCE ayAUTOPHBIX 3aHATUHN - HA JICKIHSIX, MPAKTUYCCKUX 3aHITHSIX;
-B KOHTAaKTe ¢ IIPernojaBaTesieM BHE paMOK PACIMCaHus - Ha KOHCYJbTAIUAX 110 Y4eOHBIM BOIIPOCaM, B
XO0/JI€ TBOPYECKUX KOHTAKTOB, IIPH JIMKBUIALNHU 33]JOJDKCHHOCTEH, TP BBIOJIHEHUU MHIUBHTYaTbHBIX
3aJaHUN U T.].
-B OubnoTeKe, 1oma, Ha Kadeape Npy BHIMOIHEHUH 00YyJaloIUMCs YUeOHBIX U MPAKTUYECKUX 3a/1a4.

Buner CPC u kputepun o1ieHoK

(o 6amnbHO -perituaroBoit cucteme [ THTY, CPC onennBaercs B 15 6anoB)

1. Tembl CAaMOCTOSITETLHOTO M3yYCHHUS

2. 3anayu sl CAMOCTOATEIBLHOTO PEIleHuUs

3. BapmaHT KOHTPOIBHOH paboTHI

Tewmsbl 1151 caMOCTOSITENFHON padOThI IPOMUCAHBI B paboueil mporpamme JUCHUIUIUHBL. D(exTus-
HBIM CPEJICTBOM OCYIIECTBIICHUS 00YUaOIUMCS CAMOCTOSITEIILHOW PabOTHI SIBISICTCS DJICKTPOHHAS WH-
(dbopMarmoHHO-00pa3oBaTenbHas cpe/ia YHUBEPCUTETa, KOTOpast 00ECIeurnBaeT AOCTYI K Y4eOHBIM I1a-
HaM, pabovuM TporpaMMam JUCIUIUIMH (MOIYJICH), MPAKTUK, K U3IaHUSIM JICKTPOHHBIX OHOIHOTEY-
HBIX CUCTEM.
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