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1. Henu 1 3axa4u AUCHUIIUHBI

[lenpro npenogaBanus AMCHUIUIMHEBL «MaTeMaTrkay sBISETCS: pa3BUTHE HABBIKOB
MaTEMAaTUYECKOIO MBIIIJICHUS, HABBIKOB MCIIOJIb30BAaHUS MAaTEMaTUYECKUX METOJOB H
OCHOB MAaT€MAaTHYECKOI0 MOJEIMPOBAHUS B PELICHUU KOHKPETHBIX 3a1a4; BOCIIUTAHKE
MaTEMaTUYECKON KyJIbTypbl 0Oydarollerocs, KOTOpPOE BKIIOYAET B ce0s: MOHMMAHUE
HEOOXOAMMOCTH MaTEMaTH4YECKOW COCTAaBIISIIOIIEH B OOIIEH NMOATOTOBKE, BBIPAOOTKY
IIPEACTABIICHNS O POJIA U MECTE MATEMATHUKU B COBPEMEHHOW LIMBUIIM3ALUU U B MUPO-
BOH KyJIbType, YMEHHUE JIOTUYECKU MBICITUTh, ONIEPUPOBATh A0CTPAKTHBIMU OOBEKTAMHU U
KOPPEKTHO HMCIIOJIb30BaTh MAaTEMATUYECKUE NMOHATHUS U CHMBOJIBI I BBIPAXKEHHUs KO-
JIMYECTBEHHBIX U KAYECTBEHHBIX OTHOILICHUM.

3agayamMu M3yueHUs TUCHUIUIMHBI SBISIOTCSA: OOyYEHHE CTYJIEHTOB OCHOBHBIM
MaTeMaTUYECKUM METOJaM, O3HAKOMJICHHE CTYAEHTOB C Pa3JIMYHBIMU IPUIOKECHUIMU
ATUX METOJOB K PEIICHUIO MPAKTUYECKUX 3a/1a4 C YIOPOM Ha T€ pa3aeibl MaTEMAaTHKH,
KOTOPBIE€ B COOTBETCTBUU C YUEOHBIMU IJIAHAMH UMEIOT NIEPBOCTENIEHHOE 3HAYEHUE IS
IOATOTOBKH CIELUATIUCTOB.

2. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTe1bHOH IPOrpaMMbl

Marematuka OTHOCUTCS K 0J10Ky 1 yueOHOro 1iaHa.

OcHOBOI OCBOEHMSI JaHHOM y4eOHOM AMCLMIIIMHBI SIBJISETCA IIKOJIbHBIA KypC Ma-
TEMATUKU. DJIEMEHThl HEKOTOPBIX pa3/ieJIOB MaTEMaTHKHU, U3yYaeMbIX B By3€ (JIMHEH-
Has anredpa, AuddepeHnraIbHoe U HHTErpalbHOE UCUUCICHUS QYHKIIUU OJHOM Iie-
PEMEHHOM, aHATUTHYECKasi TE€OMETPHUs), 3aJI0KEHBI B IIKOJBHOM Kypce MaTeMaTHKU;
3HAHHUE ATHX DJIEMEHTOB 0053aTENbHO Kak JUIsl YriyOJIEHHOTO M3YUEHHUS YKa3aHHBIX
pa3esioB MaTEMATHUKU B BY3€, TaK U JUI1 OCBOCHMS TAaKUX Pa3ZeioB, U3yYEHUE KOTO-
PBIX MPEAYCMOTPEHO TOJBKO B BhICIICH MaTemaruke (AuddepeHnnaibHoe UCUnCie-
HUEe (YHKIUI HECKOJbKUX MEPEMEHHBIX, AU(QepeHnaibHble ypaBHEHUS, YUCIOBbIE
U (YHKIIMOHAIbHBIE PSJIbl, BHIYUCICHUE YUCIOBBIX XaPAKTEPUCTUK CIyYalHBIX BEJIH-
YUH, UCIOJIb30BAaHUE MATEMATUYECKUX METOAOB OOpabOTKH CTATHCTHMUYECKUX JTaHHBIX
U IpyTHE).

B cBoro ouepenp, faHHAs TUCLMIUIMHA, IOMUMO CAMOCTOSITENBHOTO 3HAYEHUS, SIB-
JSIeTCsl MPEAIECTBYIOUIEH A CIEAYIOIMX €CTECTBEHHOHAYUHbIX U o01uenpodeccuo-
HaJIbHBIX Y4€OHBIX TUCUUIUIMH, IPENYCMOTPEHHBIX B yuyeOHBIX IU1aHax: Pusuka, Me-
XaHWka, MareMmarndeckoe MojenaupoBaHue, Teopus monsi, Teopus GyHKIUN KOM-
IJIEKCHBIX IEPEMEHHBIX, ONepaliOHHOE HCUNCIIEHUE.

3. IlepevyeHp MIaHUPYeMbIX pe3yabTATOB 00yUYeHHUs N0 IAMCHMILINHE (MOAYJII0),

COOTHECEHHBbIX ¢ HHAUKATOPAMH JOCTUKEHUA KOMIIETeHIU

B pesynbTare ocBOEHUs NUCUUIUIMHBI BBITYCKHUK CIIELHUAINTETa JOJDKEH 00iia-

AaTh CIEeIyIMMMH 00menpodecCHOHaIbHBIMA KOMIETEHIMAMA U UHIUKATOpa-

MH UX JOCTHUKEHHM:

Tao6auma 1

Koa mo ®1'0OC NHaukaTopbl 10CTHKEHU S IlnanupyemMblie pe3yabTaThbl
00y4eHMsI 110 TUCHUILIIHHE
3YB)
OobmenpodeccuoHanbHbIE
OIIK-3 Cnoco6en mpu- | OIIK-3.2. Ucnons3yer MaTematide- [3HATh: OCHOBHEIE IIOHATUS U METOIbI
MEHSITh OCHOBHBIE T0JIO- | CKHE METOJIbI B IPO(ECCUOHANIBHON  [THHENWHOH anreOpsl, aHATMTHYECKOM
KeHus pyHIaMeHTanp- | ACSTCIBHOCTH. TEOMETPHH, MATEMaTUICCKOTO aHAITH-
HBIX €CTECTBCHHBIX HAYK 3a, (b GepeHINATBHBIX YPABHEHUH,




Y HAYYHBIX TCOPHUI IPU
HPOBEJICHUH HAYYHO-
MCCIIEIOBATEILCKHIX pa-
0OT 10 N3yYEHHIO U BOC-
HPOU3BOJICTBY MUHE-
PaJbHO-CHIPBEBOIT Oa3bI

TEOPHH BEPOSITHOCTEH U MaTemMaThye-
CKOHM CTaTUCTHKH.

'YMeTh: coCTaBIsATh ypaBHEHHUS MPsi-
MBIX ¥ KPHBBIX JJMHHI HA TTIOCKOCTH H
B IIPOCTPAHCTBE, TOBEPXHOCTEH BTOPO-
ro TmopsiaKa, TudQepeHInpoBaTb 1
MHTETPUPOBATh QYHKIUH OJTHOH U He-
CKOJIBKHX MEPEMEHHBIX, pPemaTh Ipo-
creiimme audQepeHIranbHbIe ypas-
HEHMSI, UCCIEA0BATh HA CXOAUMOCTh
PSIIBI, HAXOUTH YHMCIIOBBIE XapaKTepPH-
CTHKH CITyYaiHBIX BEJINYUH.
Bianerb: MeTomaMu MOCTpOSHHS Ma-
TeMaTHIECKUX MOJIENICH PH pelIeHIN

IMPOU3BOJCTBCHHBIX 3a/1a4.




4. O0beM IMCUUILTHHBI M BUAbI Y4e0OHOH padoThI

Tabdauma2
Bcero u./3.e. CemecTtpbt
Bua y4yeoHoii paboThI 020 300

0DO 300 1 2 3 4 1 2 3 4
ﬂ‘;‘”a"”a" pabota (Bee- | 56473 | 8022 | 2:02 | 202 | 202 | 2:02 |[10-0-10 | 10-0-10 | 10-0-10 10-0-10
B ToM uucne:
Jlexiun 132 40 34 32 34 32 10 10 10 10
[Tpaxtnueckue 3ansaTus (113) 132 40 34 32 34 32 10 10 10 10
CamocrosTennnas padora | 3400 7 | 537148 68 64 68 64 124 160 124 124
(Bcero)
B ToM uucne:
g;’,‘HOHHeH“e [HCbMEHHON 132 142 17 16 17 16 34 40 34 34
N3ydeHne Bonpocos, BbIHE-
CCHHBIX HA CAMOCTOSTECIIb- 216 390 54 54 52 52 90 120 90 90
HyI0 paboTy
O0mas Tpy10eMKOCTh 612/17 | 612/17 156/4,3 | 150/4,2 | 156/4,3 | 150/4.2 | 180/4 180/5 144/4 144/4
B JK3a- JK3a- JK3a- JK3a- JK3a- JK3a- JK3a- SK3aMe

HA OTIETHOCTH MCH MCH MCH MCH MCH MCH MCH K3aMeH




5. Coaepxxanue TUCHMILTHHBI

5.1. Pa3nesbl AMCHUILIMHBLI M BUABI 3AHATHI

Taoaunna 3
Ne HaunmenoBanue pasiena Hacei aieke- | Hacol mpak- | poo
IHOHHBIX THYECKHX
n/m AUCHUILIMHBI 10 ceMecTpaM SAHSITHI SAHSITHi 4acos
1cemecTp
Bcero 34 34 102
1 | Jluneiinast u BekTOpHas anredpa 16 16 32
2 | AnanuTuyeckas reoMeTpus 10 10 20
3 BBenenue B MaTeMaTHUECKUN aHAIN3 8 8 16
2cemecTp
Bcero 32 32 64
4 I[I/I(b(bepelv{unaanoe ncuuceHne byHK- 20 20 40
IIUU OJTHOW MIEPEeMEHHOMN
5 | ®yHKIHUH HECKOJIbKUX MIEPEMEHHBI 12 12 24
3 cemecTp
Bcero 34 34 68
6 I/IHvTerpaanoe ncunceHne GbyHKIIUH 011~ 13 13 36
HOW MepeMeHHON
7 | InddepeHnunanbHble ypaBHCHHS 16 16 32
4 cemecTtp
Bcero 32 32 64
8 | Panwr 10 10 20
9 KpatHsbie, KpuBOIMHEHHBIC U TIOBEPX- 2 ] 16
HOCTHBIE UHTETrpajbl
10 OcHOBBI TEOpHH BEPOATHOCTEH 1 MaTeMa- 14 14 73
TUYECKOM CTaTUCTHKHU

5.2. JleknuoHHBIE 3aHATHSA

Tabauna 3
No HaumeHnoBanue
Conepxanue pazzaena
/1 | pa3jena TUCIUTLTAHBI
1-i c e Mm e c TP
Onpenenurenu BTOPOTO U TPETHErO MOPSIKOB M HUX CBOM-
ctBa. [lonarue o6 onpenenurene n-ro nopsaka. CucTeMsl Ju-
HEHHBIX YpaBHEHMH U ux uccienoBanue. Meron Kpamepa un
Jluneitnas u Bektop- | Meron ['aycca pemieHust cucteM. MaTpuipl U AEHCTBUSL HAl
1 Has anredpa Humu. OOpatHas MaTpuna. MaTpuuHbI CIIOCOO PELIeHUs CH-

CTEM JIMHEHHBIX ypaBHEHHU. JleKapTOBBI MPAMOYTOJIbHBIE KO-
OpAMHATHl Ha IUIOCKOCTH W B IpocTpaHCTBE. Bekrtopsl. [lei-
CTBUA HaJ BekTOpaMu. CKaJsSIpHOE, BEKTOPHOE M CMEIIaHHOE
IIPOU3BEICHUS] BEKTOPOB.




ABanuTnyeckas
reoMeTpus

PaznuuHble ypaBHEHUSI MPSIMOM HA TUIOCKOCTU. Toyka mepe-
CEUEHUs JIBYX IPAMBIX, YTOJ MEXAy AByMs NpsimbiMu. Kpubie
BTOPOTO TOPSIIKA: OKPYKHOCTb, DJUTUIIC, TUTIepOOIa, mapadoa.
YpaBHEHHE IUIOCKOCTH, NPOXOIALIECH Yepe3 MAHHYIO TOUYKY
NEPIEHANKYIIIPHO JAaHHOMY BekTopy. OOmee ypaBHEHUE
IIJIOCKOCTH. Y paBHEHME IIJIOCKOCTH B OTpe3kax. PaccrosiHue ot
TOYKH JIO TUIOCKOCTH. YTOJ MEXAY INIOCKOCTAMH. Y CJIOBHS Ia-
PaJUIEIBHOCTH U NEPIEHAMKYIIAPHOCTH IUIOCKOCTer. [Ipsmas B
npocrpancTBe. KaHOHMYECKHE M ITapaMeTpUYECKUE YPAaBHEHHUS
IIPSIMOM B IPOCTPAHCTBE. YTOJI MEXKIY IPSIMBIMU B IIPOCTPaH-
CTBE. YCJIOBUS MAPALIEIBbHOCTUH W NEPIECHIUKYJIAPHOCTU Nps-
MOH M IUIOCKOCTH. Touka nepecedeHus: NpsMOU U INIOCKOCTH.
Ilosepxnocmu epawjenus. Lununopuueckue u KoHuueckue no-
sepxnocmu. Iloeepxnocmu 6mopo2o nopsoxa.

BBenenue
B MaTEMaTUYECKUI
aHanu3

Mmnooicecmso  Oeticmeumenvhuix uucen. Hucnogvle npome-
acymru. Mooyne yucna. Ionamue ¢ynuxyuu. Obracms onpede-
JeHus u ooaacme 3Havenull Qyuxyuu. Cnocobwl 3a0anus GyHK-
yuu. Ocho6Hbvle dNeMeHmapHbvle QPYHKYUU U ux epaguxi.

[Ipenen ¢pyHkiuu B Touke M Ha OeCKOHEYHOCTU. beckoHeu-
HO Maible QyHKUuU. OrpaHudeHHble (yHKIMU. beckoHedHO
Oompiue QYHKIIMU U UX CBSI3h C OECKOHEYHO MAJIBIMU (DYHKITH-
svu. OCHOBHBIE TEOpPEMBbI O Tpeenax. PackpeiTue Heompene-

0 o

JeHHOCTeN Buja: —, —. llepBblil M BTOpPOH 3amedarellbHbIC
0

npenensl. HempepsiBHOCTh (GyHKIMU. TOUYkM paspblBa U HX
kinaccudukanus. CBOMCTBAa HENPEPHIBHBIX (PYHKIIUNA: OTpaHU-
YEHHOCTh, CYIIECTBOBAHUE HAUOOJBIIET0 U HAUMEHBILETO 3Ha-
YEHUM, CYyIIECTBOBAHUE MPOMEXKYTOUHBIX 3HAUCHUH.
KomruiekcHble ymcna: onpezaeneHue, anredpandeckas 3aruch
qucen U apudmeTrueckue AeHCTBUS HaJl HUMHU; TPUTOHOMETpHYe-
CKasg M TOKa3aTedbHas ()OPMBI 3alUCH; BO3BEJCHUE B CTEICHb
KOMIUIEKCHBIX YMCEIT; U3BJICYEHUE KOPHS 1-U CTETICHU.

2-i ceMeCcT P

Huddepennmanbaoe
UCYHCIIeHNE PYHKIUU
OJIHOM MEPEMEHHOU

Onpenenenre NpOU3BOAHOM, €€ T€OMETPUUECKUI U MeXaHuue-
ckuii cmbich. Juddepenmmpyemocts GyHKImiA. OCHOBHBIC TIPABU-
na muddepentmponanus. [IpousBonnas cnoxxuort Gpynkiwu. [po-
W3BOJIHBIC OCHOBHBIX AlieMeHTapHbIX (yHKIwA. Juddepeniman
¢bynkmit. ['eomerpuueckuii cmbicn muddepentmana. /lpuverenue
oughgepenyuana Kk npubIUICEHHBIM BbiuUcIeHUsIM. 1Ipon3BOTHBIC
napaMeTpryecKy 3aiaHHbIX (yHKuuil. J{uddepenimponanue He-
sBHO 3amaHHbIX (yHkmmid. [IpowsBomubie u  auddepentmampt
BbICIIMX NopsakoB. Teopemsl Poms, Jlarpanka, Komm. IIpasuiio
Jlormurans. ®opmyna Teitmopa. HeobxomuMble u mocTaTodHbIe
ycIoBus Bo3pacTanus M yosiBaHust pynkimu. Heo6xoaumele u j1o-
CTaTOYHbIE YCIIOBUS 3KCTpeMyMa (pyHKUIUH. BBITYyKIIOCTh U BOTHY-
TOCTh KpuBOM. Touku meperrba. AcUMNTOTH rpaduka QyHKIMH.
OO61ast cxema uccienoBanus YYHKIIMU U TIOCTPOSHHE ee rpaduka.




DyYHKIUH HECKOJIBKUX
MIEPEMEHHBIX

OyHKIMH HECKOJBKUX MepeMeHHbIX. [Ipeaen u HempephIBHOCTh
(GYHKIMN HECKOJBKMX NEpEeMEeHHbIX. YacTHbIEe NPOM3BOJHBIC.
[Tonuseiii nuddepennman. [Ipunoxenne nomuoro nuddepeHIm-
ajla K HpI/I6JII/I)K€HHBIM BBIUHCICHUIM. YacTHBIC MPOU3BOJHBIC
BBICIIMX TOPSAKOB. YpaBHEHUE KacaTelbHOH IJIOCKOCTH H
HOpPMaQJIA K IIOBEpXHOCTHU. [Ipou3BojgHas IO HAaNpaBIICHHUIO.
I'pamuent. OkctpemyM GYHKIMH JBYX IepeMEHHBIX. bes-
YCIIOBHBIN 3KCTpeMyM. Memoo HaumeHbuux Keaopamos oopa-
OOmMKU dIKCNepUMEHMAaNbHbIX OAHHbIX

3-i ceMmecT P

NurterpanbHoe
UCYHCIIeHNE PYHKIUU
OJHOM MEPEMEHHOU

[TepBooOpasnas. HeompeneneHHbI HHTETPAT U €T0 CBOM-
cTBa. Tabnmuiia OCHOBHBIX MHTErpaiioB. MHTErpupoBaHHe MOJ-
BEJICHUEM TI0J1 3HaK auddepeHimana; 3aMmeHa nepeMeHHOM, NH-
TETpUpPOBaHME MO 4YacTsM. MHTerpupoBanue ApoOHO-
panoHaNbHOW (YHKIIMHM, WHTETPUPOBAHUE MPOCTEHIINX TpH-
TOHOMETPUYECKUX (YHKIMI, MHTETPUPOBAHHE HPPAIHOHATH-
HocTel. OnpenesieHHbI MHTerpal Kak Mpeaesl MHTErpabHbIX
cyMM. CBoiicTBa ompeneneHHoro uHrerpana. ®opmyna Hero-
ToHa-JIeiiOHMIa. BrruucieHue omnpeneseHHOro HWHTErpajia ¢
MOMOIIIbIO0 3aMEHbl MEPEMEHHOM M HMHTETPUPOBAHHEM IO 4Ya-
cTaM. [lpubnuoicennoe sviuucieHue onpeoeneHHbIX UHmMezpanos.
Hecob6ctBennsle uHTErpanbl. [Ipu3Haku cXOAMMOCTH HECO0-
CTBEHHBIX MHTErpanoB. [IpuiokeHust onpenerneHHbIX UHTErpa-
JIOB: BBIYHMCIICHUS TUIOMIA[IEH TUIOCKUX (UTYp, IIUHBI AYTH
MIJIOCKOM KPUBOM, 0OBEMOB TEII.

Juddepennmranbapie
ypaBHEHUS

3amaun, npuBomAlike K auddepeHImManIbHbEIM ypaBHeHHsIM. OO1IHe
NOoHATUS 1 onpeaenenus. AuddepeHnyanbHble ypaBHEHHs TIEPBOTO TO-
pSIAKa: C Pa3NesSIOIIMMICS NePEMEHHBIMH, OIHOPOIHBIC, TMHEHHBIC, B
nonsbix auddepenimanax. uddepeHimansasle ypaBHEHHS BBICIINX
TIOPSIIKOB, JOIYCKAIOIIHE TIOHIKEHUE MopsiiKka. JIMHelHbIe OHOPOAHbIE
U HeopHOpoaHbIe AuddepeHraIbHble ypaBHEHHUs BBICILHMX TOPSIKOB.
CrpykTypa 0OILEero pelieHus JTMHEHHOr0 OIHOPOIHOrO ypaBHeHus. JIu-
HEHHbIE OJIHOpOAHBIE JU(hepeHIINATbHBIE YPABHEHUS C TIOCTOSTHHBIMH
ko3 punmentamu. HeopHoponHble nuddepeHyaibHble ypaBHEHUs ©
NpaBOi YacThIO CNIEUMAIBHOTO BUIA. Memoo Jlazpanswca pewsenus au-
HelHo20 HeoOHOpPoOHo20 ypaeHeHus. Cucmembl Ougepenyuanbrblx
ypasHenul. Hopmanvras cucmema. Memoo uckmoueHus peuteHusi cu-
cmembl Oupghepenyuanvhvix ypagrenuu. CucTeMbl JHHEHHBIX Iudde-
PEHIIMAIBHBIX YPaBHEHHUI MIEPBOTO TIOPSIIKA C TIOCTOSTHHBIMU KO3 DHIIH-
CHTaMU.

4-f ¢c e M e CcT P

Psannr

UrcimoBbIe psIBI, CXOAMMOCTh M CyMMa psia. HeoOxomimoe yciaoBue
CXOIMMOCTH. Psi/IBI ¢ TIONOKUTEIFHBIMH WieHAMU. JlocTaTouHbIe pr3Ha-
KU CXOJMMOCTH: TIPU3HAKM CpaBHEHMsI, Mpu3Hak JlanamOepa, paauikaib-
HBIA ¥ MHTETPaIbHBINA Tpu3Haku Kommm. 3HakonepeMeHHbIe psiapl. [Ipu-
3HaKk JleiOHuIa. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTh. DYyHKIMOHAb-
HBIE psybl, 007acTh cxojumoctu. CrereHHble psimbl. Teopema Aobers.
Warepsan u pamiyc cxomuMocTh. /Juggepenyuposanue u unmezpuposa-
Hue ps00e. Paznokenrie PyHKIMI B CTETICHHBIE PSIIBL.




Kpatnsie,
KPUBOJIMHEWHBIC U
IIOBEPXHOCTHBIE
MHTETpaJIbl

3amaun TEOMETPHIECKOTO W (PH3UIECKOTO XapaKTepa, TMPUBOIAIINIE K
TIOHATHIO TBOMHOTO MHTErpaia. CBOMCTBa MBOWHOTO MHTErpana. Borarc-
JIEHWEe JIBOMHOro MHTerpana. TpoiHoW nHTerpan. Beruvicnenne TpoiHOro
WHTErpasia. 3aMeHa MEePeMEHHBIX B KpaTHBIX MHTerpajiax. lIpunoskenus
KpaTHBIX MHTETPAJIOB: BBIMUCIICHUE TUIOMIAJCH TUIOCKUX (UTYp; BBIUKC-
neHne o0beMoB Ten. KpHBonmHEHHbIE MHTErpaibl MEPBOrO M BTOPOTO
pona. [IpunoskeHus KpUBONMMHEHHBIX HHTErpatoB. [loBepXxHOCTHBIE HHTE-
rpajibl IEPBOTO U BTOPOTO POJa.

10

OCHOBBI TEOpUH
BEPOATHOCTEN U Ma-
TEMAaTUYECKOU CTaTh-
CTUKH

IIpenmer Teopuu BeposiTHOCTEH. IIpocTpaHCTBO 3IEMEHTapHBIX CO-
ObIThii. AnreOpa coObiTuii. Kiaccuueckoe W reoMeTpudeckoe omnpese-
nernst BepostHocTH. KomOnnaroprka. burom Hetotona. DiremeHTapHas
Teopus BeposiTHocTeil. TToBTOpHbIe HchbiTanusa. @opmyna bephymu.

HaupeposiTHelmee 4ncno M, HACTYIUIEHHs COOBITHS B JJAHHOW CEpUH

OIBITOB. JIUCKpETHBIE CIy4aiiHble BeMMUMHbL. DYHKIMA pacrpeaeneHus,
cBoiictBa. HempepbiBHbIE cimydaiinble BenmuuHbl. OyHKIMS pacnpene-
JIeHUs], TUTIOTHOCTH PacTIpeieNIeHus, X B3aUMOCBS3b U CBOMCTBA. Yucio-
BbIE€ XapaKTEPUCTUKHU CIy4ailHOW HempepbIBHOW BenuunHbl. Hopmaib-
HOE paclpeieJIeHUE U €r0 YHUCIIOBbIE XapaKTepucTUKH. CiaydaiiHble BEk-
TOpBl. 3aKOH pacnpeeneHus. YHCIoBble XapaKTEPUCTUKHU CITyYalHBIX
BEKTOPOB. YCIIOBHBIE MareMaTthuueckue okumanus. DyHKuum perpec-
cnu. Koaddunment koppernsiuun. Hopmuposantas ciyyainas 8eudund.
Hepasencmeo Yebvuuesa. Teopema HeOviuesa. Teopema Beprynnu.
Teopema Maproea. Hnmeepanvras meopema Myaspa-Jlannaca.

OCHOBBI CTaTHCTUYECKOTO OMHUCAaHMs. | HUCTOrpamMMma W IIOJIUTOH
94acTOT. DMITUPUIECKOE pacrpesielieHue U ero cBoiictBa. Beibopou-
HbIE XapaKTepUCTHUKH W MX pachpeneneHus. TodedHble OICHKH.
CBoliCcTBa HECMEIIEHHOCTH, COCTOSTEIHLHOCTH H 3(h()EKTUBHOCTH.
OTBICKaHHE OLIEHOK METOJIOM MOMEHTOB.

IIpumeuanue. KypcrBoM BbIZIeNIEHBI BOIIPOCHI AJIsi CAMOCTOSITENILHON PabOThI CTYACHTOB.

He nmpenycmotpensl

5.3. JlabopaTtopHbIe 3aHATHS

5.4. IlpakTH4ecKkue 3aHATHS

Tao6auua 4
HanmeHnoBanue
Ne n/mt pazzena quciu- Conepxanue pasaena
TIJIMHBI
1-i ce MmecT P
Boruncnenue onpenenuteneii 2-ro, 3-ro u n-ro nopsakos. Pe-
IIEHWE CUCTEM JIMHEHHBIX ypaBHeHH MetonoMm Kpamepa. Cio-
KEHHE M YMHO)KeHue MaTpull. HaxoxneHne oOpaTHOW MaTpHIIbL.
Pemienne cucrem ypaBHEHHMI MaTpUYHBIM METOJIOM. MeTton
. I'aycca pewieHus cucreM JIMHEWHBIX ypaBHeHUN. [IoHATHE BEKTO-
JIuHellHasl ¥ BeK- N

1 pa u npeiictBus Haj HuMH. Opthl. [Ipoeknus BekTOopa Ha OCh.

TOpHas ajaredpa.

Jlnnna BekTopa. CkansipHOE IPOU3BEAECHUE IBYX BEKTOPOB, YCIIO-
BHE IEPIECHAUKYISIPHOCTH BEKTOPOB. BEKTOpHOE M CMEIIaHHOE
IIPOU3BEJICHUs BEKTOPOB M UX CBOMcTBa. Hampasisromue Kocu-
HYCBI BEKTOPOB. ['€OMETpHUYECKHI CMBICT BEKTOPHOI'O U CMEILIaH-
HOT'O IIPOU3BEICHUMN.




AHaJduTHYECKAAA
reoMeTpusi.

Paznuunble BUIBl ypaBHEHUM MPSIMOMl Ha TUIOCKOCTH. Touka
NepecedeH s IPSIMbIX, YIOJl MEXAy NpsMbIMU. KpuBble BTOpOro
MOPsIIKA: OKPY>KHOCTh, JUIUIIC, THUNepOoia, mapadosna. YpaBHe-
HUE IUIOCKOCTH, MPOXOASAIIEH Yepe3 3aJaHHYI0 TOUKY MepIeHN-
KyJSIpHO JaHHOMY BekTopy. OOmiee ypaBHEHHE IUIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH B OTpe3kax. PaccrosHue OT TOYKH 10
IUIOCKOCTH. YTOJI MEXIYy IUIOCKOCTSMH. YCJIOBHS NapajuIeIbHO-
CTU U IEPHEHIUKYISAPHOCTH IuIocKocTed. IIpsiMas B mpoctpaH-
ctBe. KaHoHMYeCcKne U mapaMeTpu4ecKue ypaBHEHHs NPSIMOU B
IIPOCTPAHCTBE. YTOJI MEXAY IPSIMBIMU B IIPOCTPAHCTBE. Y CIIOBUS
NapaJUIEIbHOCTH M NMEPHEHIUKYIAPHOCTH NPSAMON M IUIOCKOCTH.
Touka nepecedeHns NPIMON U MIJIOCKOCTH.

BBenenue B Mare-
MaTHYeCKHH
aHaJIN3.

[Ipenen uucnmoBoil mocnenoBarenbHOCTH. Ilpenen ¢yHKUM B
TOYKE U Ha OecKOHEYHOCTH. beckoHeyHO OoJbIue 1 6eCKOHEYHO
Mmanble QyHKIuH. Beraucnenue npenenos. PackpeiTie Heonpene-
neHHoctell. IlepBblil 1 BTOpOi 3ameuatenbHble npenensl. Cpas-
HeHUe OecKOHEYHO Maibix (GyHKumi. [IpaBuna packpeITUs He-
onpenenenHocreil. Ilonsrue HempepsiBHOCTH (yHKIMU. OgHO-
CTOpOHHHUE Tipenienbl. Touku pa3peiBa, UX KiaccuuKarus.

KommnekcHeie uncna. AnreOpamdeckas Qopma 3amucu KOM-
IUIEKCHOTO 4HClIa. MOIynb M apryMeHT KOMILIEKCHOTO YHCIIA.
JleficTBHs HaJ KOMILJIEKCHBIMU YHCIaMU. TpUrOHOMETpHUYECKas U
nokaszaresabHas (OpMBI 3alIUCH KOMIUIEKCHOro uucia. dopmyina
Myaspa-Jlamiaca.

2-<i ¢ceMecCcT P

JAudppepennuaib-
HOE HCYHCIICHUE
(pyHkuuii oqHoi

nepeMeHHOM.

[Tpon3BOHBIE OCHOBHBIX dJIeMEHTAPHBIX GyHKIMHA. Tabnuia
npou3BoaHbIX. [IpaBuna quddepennmponanus. [IpousBogHas
cnoxxnon ¢pyakuun. {uddepennnpoBanre HessBHOM PyHKITUH.
[IpousBoanas ¢pyHKIMY, 3a1aHHON mapameTpudecku. Audde-
pennuan ¢pyakuun. [IpaBuio JlonuTans u ero ucnoyib30BaHNe
JUISL PacKpBITUS HeonpeaeneHHocTel. MccnenoBanue GyHKIUY ¢
MOMOIUIbIO TPOU3BOAHON. OThICKaHNE HAaNOOIbILIEro U HAUMEHb-
IIero 3Ha4eHuH QyHKIuM, TuddepeHIpyeMoi Ha OTpEe3Ke.
AcumnToTsl Tpaduka pyHkmun. OO0mas cxema uCClieI0BaHUs
¢yHKUIMU ¥ mocTpoeHue e€ rpaduka.

(DyHKIll/II/l HECKOJIb-
KHX IePpEMECHHBIX.

O6nacth onpezaencHUs (QYyHKIMH ABYX MEPEMEHHBIX. YacTHBIC MPOU3-
BOJIHBIC (DYHKIIMU HECKOJBKUX MepeMeHHbIX. [lonHbii muddepenmma.
OkcrpeMyM GYHKIIUW JABYX TEPEMEHHBIX. Hanbompinee 1 HamMeHbITIee
3HaYeHUs (YHKIMU JBYX MEPEMEHHBIX B 3aMKHYTOW oOmactu. [Ipowms-
BOJIHAs 10 HampasieHuto. ['pamuent. KacatenpHas ImIOCKOCTh U HOP-
MaJlb K TIOBEPXHOCTH.

3-i ceMmecTODp




HurterpanbHoe uc-
yuciaeHne GpyHKUuu
OJHO¥ NMepeMeHHOM.

[lonsaTne nepBoobpasHoil. Heonpenen€HHplii HHTErpan U ero CBOK-
cTBa. Tabnuua HeonpenenéHHbIX UHTErpanoB. OCHOBHBIE METOABI MH-
TErpUPOBaHUs: HEIOCPEACTBEHHOE MHTEIrPUPOBaHUE, UHTETPUPOBAHUE
METO/IOM TOABEACHHUS MOJ 3HAK nuddepeHnrana, MeTo1 3aMEHBI Tepe-
MEHHOM, METO/ MHTErPUPOBaHUs 10 yacTaM. MHorowieHsl. OCHOBHas
TeopeMa ainreOpsl. PasnoikeHre MHOrousaeHa Ha JMHEIHbIe U KBaapat-
Hble MHOXKUTENU. HTerpupoBaHue pauuoHalbHBIX Jpo0eil. Tumsl mpo-
CTeWIMX ApoOeil U uX MHTerpupoBaHue. HTerpupoBaHue pannoHaib-
HBIX JIpoOeil MEeTOJOM pa3loKeHHs Ha mpocTeimme apodu. uTerpu-
pOBaHHE MPOCTEUIINX HpPpPalMOHANIBHBIX (QYHKUMHA. MHTerpupoBaHue
TpuroHoMeTpuueckux GyHkuuid. OnpenenéHHbI HHTErpai U ero CBOM-
ctBa. ®opmyna HeroTona-JleitOHuia. 3ameHa mepeMeHHOW B ompene-
neHHoM uHTerpane. dopmyna nHTErprpoBaHus 1Mo yacTaM. llpumoxe-
HUS ONpeNIeIEHHOTO MHTErpaa.

Juddepenuuain-
Hble YpaBHeHHs.

JuddepeHnmanbapie ypaBHEHHS 1-TO MOPSIKA: ¢ pa3IesFOIIUMUCS
MEPEeMEHHBIMU, OJHOPOHbIC M JuHeHHbIe. [Ipocreiimue nuddepeHiu-
aJbHBIC YPAaBHEHUS 2-TO MOPSIKA, JOMYCKAOIIME MOHWKEHUE MOPAJIKA.
JluneiiHble OJHOPOIHBIE W HEOAHOPOAHBIE auddepeHImanbHbIe ypaB-
HeHwus 2-ro nopska. Jluaeitapie nuddepeHiaibabie YpaBHEHMS C 10-
CTOSSHHBIMH KO3((uiiueHTaMu. PellleHne ogHOPOAHBIX ypaBHEHHUM. Pe-
IICHHE HEOJHOPOJIHBIX TU(PHEPEHIINANEHBIX YPaBHEHUH C MOCTOSHHBI-
MU K03 PuIMEeHTaM¥ ¢ TPAaBOi YacThIO CIIELUAIBHOIO BH/IA.

4-i c e Me cT P

Paael.

Uucnossle psibl. CxoauMocTh U cyMMa psiia. OCHOBHBIE CBOMCTBA CXO-
msmuxes: panoB. HeoOxoanmoe ycnoBue cxoaumocT psina. TeopeMsl
cpaBHenus. [Ipusnaku HanamOepa, Komu. 3nakouepenyrommecs: psabl.
[Ipuznak Jleitonuna. Ilonarue o ¢yHkunonansHoM psine. CTemneHHbIE
psiznbl. HTEpBai U pagnyc CXOIUMOCTH.

Kparnslie,
KPHMBOJIMHEHHbIE H
NOBEPXHOCTHBIE
HHTErpajibl.

JIBoiiHOM MHTErpal, ero cBoiicTBa. MI3MeHeHue MopsigKka UHTErPUPO-
BaHMs. BpluncieHue ABOMHOrO MHTErpalia CBEJACHHUEM K MOBTOPHOMY.
TpoiiHO# WHTETpa M ero BEIYHCICHNE. 3aMeHa TIEPEMEHHBIX B KPATHBIX
uHrerpaiax. KpuBonuHelHble HHTErpaibl, UX CBOMCTBA U BBIYMCIIEHUE.
IToBepxHOCTHBIC UHTETPANIBI U UX BhIUKCICHUE. [IpunoskeHus KpaTHbIX,
KPUBOJMHEHHBIX M TOBEPXHOCTHBIX HHTETPAJIOB.
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10

OcHoOBBI TEOpPUM
BEPOATHOCTEH U
MaTeMaTH4YeCKOM
CTAaTUCTHKH.

O61ure npaBuiia KOMOMHATOPUKH: IPABUIIO CYMMBI, IPABUIIO
npousBesneHus. PazMenienus, nepecTanoBky, couetanus. Ciy-
yaifHble COOBITHA U onepanuu HaJ HUMH. HecoBmecTHbIE cOObI-
tus. [lonHas rpynmna nornapHo HECOBMECTHBIX coObITuil. Kitaccu-
4eCKoe ompeiesieHne BepossTHOCTH. CBOMCTBA KJIIACCUYECKOW Be-
POSITHOCTH. Y CJIOBHAsA BEPOSATHOCTL. POpMyJIa ITOJIHOU BEPOSATHO-
ctu. ®opmyna baiieca. [loBropHbIe ucnibITaHus. bBuHOMHaNBHOE
pactpenenenue. Popmyna bepnyinu. HauseposTaelmee 3Have-
HUE YHCIIa MOsBIICHUs coObITHsl. CimydaitHast BenmnunHa. OyHKIus
pacrpeneiieHus U €€ CBOUCTBA. [JJUCKpETHBIE U HENIPEPHIBHBIE
Cy4aitHble BeauuuHbl. [[TOTHOCTE pacnpeneneHus, €€ CBONCTBa.
Hopmanbhblii 3ak0H pacnpenencHus. HezaBucumele cirydaiiHble
BEJIMYUHBL. YK CIIOBBIE XapAKTEPUCTUKHU CIIyYailHbIX BEJINYUH.
Maremarnueckoe oxuaanue, e€ cpoiicta. Koaddumnuent koppe-
TSN, €ro cBoMcTBAa. OCHOBHBIE TOHATUS MaTeMAaTUYECKON CTa-
TUCTHUKH: BEIOOPOUYHAs COBOKYITHOCTh, FeHEpalibHasi COBOKYII-
HOCTh, TOBTOpPHAsI BEIOOpPKA, OECITOBTOPHASI BRLIOOPKA, OTHOCH-
TEJIbHBIN NTOKa3aTesb BEIOOpKH. OmunbKa penpe3eHTaTuBHOCTH.
['enepanbHas cpenHsis, BbIOOpouHas cpenHss. JloBepuTenbHble
MHTEPBAJIBI IS OLIEHKN MaTEMAaTUYECKOT0 OXKHUAaHNUS HOpMaJlb-
HOTO pacnpenencHus. OneHka BepoATHOCTH (OMHOMUAIILHOTO
pacnpenesenns) o OTHOCUTENBbHOM yacToTe. CTaTUCTHUECKOE
pacnpenenenue BeIOopku. [lonuron yacTor, ructorpaMma 4acTor.

6. CamocrosiTesqibHast padoTa CTYJAEHTOB 0 AMCHMILINHE
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CamocrosiTenbHast paboTa CTYJEHTOB OpraHusyercsi B cooTBeTcTBUU ¢ «Ilomoxe-
HUEM O caMmocTosaTelbHOU padoTe ctyaeHToB I THTY» cineayronum ob6pazom:

- Ha TIEPBOM ITPAKTHYECKOM 3aHATUU PYKOBOJIUTEIIEM dTUX 3aHATUN JAKOTCS O-
IpOOHBIC MOSCHEHUST O MPUHATOM B yHHUBepcutete «llonoxeHuu o 6amibHO-
PEUTUHTOBOM CUCTEME OIIEHKU Y4eOHOM eSITeIbHOCTH CTy/IeHTa» U «Pernamente
0aJNIbHO-PEUTUHTOBOM OIIEHKH yU4eOHOM JesATeIbHOCTH CTYIeHTa 1o Kadeape
«BpIcIas ¥ NpuKIagHas MaTeMaTUKA;

OpraHU3yeTCsl BblJada CTYACHTaM 3aJaHuil 1o camocTtosTenbHoi padore (CP) He
MO3JHEE, YEM B TEUCHUE IIEPBBIX JIBYX HEJENb C Ha4alla CEMECTPA;

B KOHLE Ka)XJOIr'0 MPAKTHUYECKOrO 3aHATHs CTYJICHTaM BBIIAETCA TOMAIIHEE 3a/a-
HUE;

B Hayajie CJICAYIOUIEro 3aHATUSI OCYIIECTBILIETCS MPOBEPKA JOMAIIHETO 3aJaHUs U
Na€TCsl OLIEHKA €0 BBITIOJHEHUIO, KOTOpasi YUYUTHIBAETCS MIPHU aTTeCTAllUd y4eOHOMH
JNEATEIbHOCTH CTY/ICHTA;

Ha KOHCYJIbTAIUAX, MPOBOJUMBIX TIpenojaBaTesieM Mo yTBepkAEHHOMY Ha Kadenpe
rpaduKy, KOHTPOJUPYETCS X0/ BbIOJIHEHUs cTyjeHTamu CP, a Takke UM OKka3bIBa-
€TCsl TOMOIIb [0 BO3HUKAIOIIAM Yy HUX BOIIPOCAM;

opranusyercs 3amura CP 10 Havana 3a4€THO-3K3aMEHAIIMOHHOMN CECCUU;

B Hayaje JICKIMOHHBIX 3aHSATUN MpoBEpsieTcs padoTa CTYyACHTOB Haj MaTepUaIOM
NpeabIAYIIEH

JIEKIUHU YCTHBIM TECTUPOBAHUEM; OLICHKU 3TOr0 TECTUPOBAHUSI TAKXKE YUUTHIBAKOTCS
[IPU MOJIBEJICHUHU UTOIOB aTTECTALUU CTYIAECHTOB.

Ha CaMOCTOATCIIBHYIO pa60Ty CTYACHTOB BBIHOCATCS CIICAYIOIINC TCMBbI:

NoNe
i Tembl 17151 CAMOCTOSITEILHOT0 U3YYEeHUS
1 HOBCpXHOCTI/I BTOPOT'O MOPpAAKAa U UX KAHOHNYCCKUC YPABHCHUSA.
BBenenue B MaremaTuueckuid aHanu3. MHOKECTBO JEHUCTBUTENBHBIX Y-
cen. YucnoBble mpoMexyTku. Monynb yucina. [lorpentHocTs BIUMCICHUS
) (abcomoTHas, oTHocuTenbHast). Onpenenenue ¢yHkuu. CrocoOwl 3aaa-
HUS (QYHKIIUU. DJIEMEHTapHble QYHKIIUH, UX TpaQuKU: 1esias paruoHab-
Has QyHKIMs, ApoOHO-palMoHaIbHas GyHKIUsA, cTeneHHas ¢yHkuus. [lo-
Ka3areiabHas U jJorapudmMuueckast GyHKIIUH.
3 [Tpumenenne auddepennnana K IpuOINKESHHBIM BEIYUCICHHUSIM.
4 MeToa HANMEHBIIIUX KBAIPaTOB 00paOOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX.
5 [TpubnmxEHHOE BBIYUCIEHUE ONIPEACIEHHBIX HHTETPAJIOB.
Meropn Jlarpansxa peieHus JMHEMHOr0 HEOJHOPOAHOTO YPaBHEHHS.
6 Cucremsl nuddepeHnuanbHpIX ypaBHeHn. HopmansHas cucrema. Meron
UCKITIOUCHUS PEIICHHsI CUCTEMBI UG (EepeHIIMATBEHBIX YPABHEHHIA.
7 JuddepeHunpoBanre 1 UHTETPUPOBAHUE PSIOB.
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8 HpI/IJ'IO)KCHI/IH KpaTHBbIX, KpHBOHHHeﬁHBIX 1 MOBCPXHOCTHBIX MHTCI'PAJIOB.

HopmupoBannas ciydaiiHas BenuurnHa 3akoH Oonpiiux yucen. HepaBeH-
9 ctBo YeOnimena. Teopema Uebnimera. Teopema bepuymu. Teopema Map-
koBa. Teopema Ilyaccona. MurerpansHas reopema Myaspa — Jlamaca.

OOpa3en nMcbMEHHO CaMOCTOATEIbHOM padoThl 11 1-r0 cemecTpa
10 paszaenay «JeMeHTbI JMHEeHHON U BEKTOPHOI aJire0pbl M AaHAJUTHYECKOI Ieo-
MeTpUN»
1.Haiitu npousBeaeHue 4-B U B- A MaTpuil

(3-1) ,_(-1-3-4
A—(z 1),3—( 0 1 2),CCHI/I3TO BO3MOXHO.

1. PemmTh cCUCTEMY JTMHENHBIX YPABHECHUM:
1) no npasuny Kpamepa;
2) meronom [aycca;
2x, +x, +3x; =4,
X +2x,+x;=4,
3x,+4x, +x;=0.
4. Janvt uemvipe mouku A, B, C u D. Hatimu, npumensis 6eKmopHyio aneeopy:
1) yron ABC;
2) nowmanb Tpeyroibunka ABC;
3) o6wem mupamunbl ABCD.
A@3,2,1) B(22,-1,00 C4,0,-5) A(-1,2,3)
5. Ha mnockoctu xOy nanel Tpu Touku 4, B u C. Haiitu:
1) ypaBHeHue ctopoHbl AB Tpeyronbuuka ABC;
2) ypaBHEHUE CpeAHEeN TMHUU TpeyrojibHuka ABC, napaiienbHOU CTOPOHE
AB;
3) yrou BAC;
4) ypaBHEHUE BBICOTHI, OMYIIIEHHON U3 BepIuHbI C;
5) paccrostnue ot Touku C A0 npsMoit AB.
A(1,1) B(-1,3) C(-5,0)
6. IlpuBecTH K KAHOHMYECKOMY BHly YPABHEHHMS KPUBBIX U TOCTPOUTH UX.
a) 3x*+2y’ +6x+4y—1=0
b) 9x>—4)? +18x+8y—-31=0
C) 3x>—6x+y+5=0
7. Hana nupamuna ABCD. Hanucats:
1) ypaBHeHue npsimoil AB;
2) ypaBHeHHE I10cKOCTH ABC;
3) HaiiTu paccTostHuE OT BepuHbl D 10 rpanu ABC;
4) HailTh npoekuuo Touku D Ha mnockocTd ABC;
5) maiitu yron mexnay rpanbsio ABC u pebpom AD.
A(3,2,1), B(2,-1,0), (C4,0,-5), D(-1,2,3).
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Oobpazen NMCLMEHHON CaMOCTOATEIbHOM padoThl 111 2-T0 ceMecTpa
no pasaeay «Jdupdepenuuanbuoe ucurciaeHue GyHKIMUU OAHON MepPeMEHHON»

I. Haiitu mpou3BoiHbIe (DYHKITWIA:

2) y=(x*—6x+7)-1gx;

5
1) y=4x"—=
X

4x° +21
3) y="2 15
X

5) y=In(sin2x+cos2x);

7) y:6tgx, y”_?

3 10
+ ——=+5;
-5

4) y=arctgy/2x—1;

6) y=e""" Y1) -2;

{x = arcsint,

y=Int,

!

=7

10) y = (arcsinx)° ;

*12) y =

Vx=3-(x+7)°

(x—4)’

II. Haitu yka3aHHbI€ PEAEIIbI, UCIIOJb3Ys MpaBuio Jlonurans:

9) x”=y";
X~ -arctg x
10x* —

1) lim Ox" -7x

x>0 2 = 3x + 4x°

1 5 _
) £§}(x_5_x2—x—20)’

2) lim

4sin® x — 6sinx+2 .

)Hf 7 2sin®x+5sinx—3

4) limtg—x-lntgmc.
x—1 2

III. [TpoBecTu mosiHOE HccnenoBanre GyHKIIMN U TOCTPOUTh UX IpadUKu:

=34

2) y=In(4—x?)

OOpa3en nMCbMEHHOH CAaMOCTOATENbHOM padoThl U1 3-T0 cemecTpa
1o pasaeny «MHTErpasbHOE HCYUCICHUE)

Bapuasnr 1
Heonpenesenubli OnpenesieHHbIH Heco0cTBeHHBIIH
HNuTterpan HHTErpaJj HHTErpaji

WNHTerpupoBanue noaseacHuEM
[I0J 3HAK nn(l)(bepeHuHana'
dx,2) j

oy

COS X

HenocpencrBeHHoe npuMeHEHNE
dbopmysel HeroTona — JleitoHua:

1) ]%H—z\/;ﬁdx
X

WuTerpansl ¢ 6eCKOHEUHBIMH

x>dx

npeaenamu: 1) J.
1+x°

HHTterpupoBanue 10 4acTsm:

3) I (4-3x)e > dx

3aMeHa IepEMEHHOI:

R W

HHuterpainsl ¢ HEOrpaHUYEH-
HBIMH [TOBIHTET PAIEHBIMU

dx
2) | —
bYyHKIASIMHI );[ - 2)2

WuTerpupoBanue GyHKIUU BUAA

[Tnomane MaocKoit GUTYPHI.
Boruucnute mimomans GUrypsl,
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Ax+B Ax+B . OTPaHUYEHHOU JINHUSIMU:

u :
> 2
Vax* +bx+c ax” +bx+c 3) y=(x=2) y=4x-8
4)J‘ xdx
V4 +6x—x*

HHTerpupoBaHue paMoHaIbHBIX
(byHKuHﬁ'
5) J'x +4x +4x+2

dx
x+1 x +x+1)

WNHuTterpupoBanue
UPPaLMOHATIBHBIX (DYHKIIWM:

dx
2 J.\/l —2x—%1-2x

Oo0pazen NMCLMEHHON CaMOCTOSATEJIbHOI padoThl 1151 4-10 cemecTpa
no pasaeny «KpaTHble H KpMBOJIMHEHHbIC HHTETPAJIbD)
I. IIpencraBuTh JBOMHOW UHTETPAI ” f(x,y)dxdy B BHUJI€ IOBTOPHOTO UHTETpAIA C
D

BHCINHHUM MHTCTPUPOBAHHUEM 110 X W 11O Y, €CIIU obmnacte D 3a/laHd YKa3aHHbIMU JINMHU-

AMHU

D: y* =2x, x> =2y, x<1;
II. BeruncnuTh 1BOMHOM MHTErpa rmo oonactu D, orpaHn4eHHON yKa3aHHBIMU JTHHUS-
MU

”(y—x)dxa'y, D:y=x,y=x’
D

1. Beruucauts miomaab ooaacta D, orpaHUuEeHHON 3aJaHHBIMU JTMHHUSIMH.
D:y=x*+1, x+y=3;
IV. Berunciauts TpOMHBIE UHTETPATIBI
[[J@x* +3y+z2)dxdydz, V:2<x<3, -1<x<2, 0<z<4;
14

V. Beruucinuths KpUBOJIMHEWHBIN uHTErpal [-ro pona J = j Sf(WM)Hdl.

f(M)=4/x- 3\/; L — otpe3ok npsimoit oT Toukd (1,0) 1o Toukwu (0,1).

7. OueHo4YHbIE CpeACTBA
7.1. Bonipochbl K py0esKHBIM aTTeCTANMAM
IlepBblii cemecTp
Bonpocsl k nepBoil py0e;KHOM aTTecTAlUMN

JIuHeiiHasi M BeKTOpHas ajaredpa
1. OcHOBHBIE CBOMCTBA ONPENETUTENEH
2. BeiBoa popmyn Kpamepa jyist pemieHus: CUCTEM JIMHEHHBIX YpaBHEHU N
3. Meron ['aycca pelieHust CUCTEM JIMHEHHBIX YpaBHEHUM
4. MaTpuuHbIii cioco0 pelieHrs CUCTEM JTMHEHHBIX YpaBHEHUN
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5. BeiBox Gopmysbl B KOOpAUHATHOM (popMe ISl CKAJISPHOIO MPOU3BEIACHUS BEK-
TOPOB

6. BriBox ycnoBuii napayyIeNIbHOCTU U YCJIOBUS IEPIIECHIUKYIISIPHOCTH JBYX BEKTO-
poB

7. BwiBox GopMyIibl B KOOPJIUHATHON (OpMeE JjIsi BEKTOPHOTO MPOM3BEICHUS BEK-
TOpPOB

8. BbiBox ¢opMyIibl B KOOpAUHATHON (opMe JIJIsi CMEIIaHHOTO MPOU3BEICHUS BEK-
TOpPOB

9. HnuHa BexkTopa (BbIBOJ (GOPMYIIBI B KOOPAUHATHON (hopme)

Bomnpocsl ko BTOpoii py0e:KHOM aTTecTalluN

AHAJINTHYECKAS TeOMETPHUs
1. BpIBOA ypaBHEHUs NPSAMOM, MPOXOISIIEH Yepe3 3aJaHHYIO TOUKY MIEPIICHINKY-
JISIPHO HOPMAJIBHOMY BEKTOPY MPSIMOM.
BoiBoj 00111€T0 ypaBHEHMS IPSIMON HA TJIOCKOCTH.
BrIBoz ypaBHEHMS IPSAMOM, TPOXOIALLIEN YEPES 3aJaHHYIO TOUKY IapalIeIbHO
HaIIPaBJSIOIIEMY BEKTOPY MPSAMOM.
BriBox ypaBHEHUS NIPSAMOU, TPOXOIAILIEH YEPE3 IBE 3aJaHHBIEC TOUKHU.
[Tepexon ot ogHOM hOpMBI ypaBHEHUS MIPSMOI K Apyroi hopme.
Kpussie BTOporo nopsjka u ux KAHOHU4ECKUE YPABHEHMUS .
OO11ee ypaBHEHUE MIIOCKOCTH, YPaBHEHUE INIOCKOCTH B OTpe3Kax; MOCTPOCHUE
IIJIOCKOCTH.
8. Yrom mexnay AByMs IUIOCKOCTSMH.
9. VYpaBHEHHE IIIOCKOCTH, IPOXOALIEH yepe3 TpH 3aJaHHbIE TOUKH (BBIBO).
10.KaHoHn4€eCcKEe ypaBHEHUSI IPSIMON B IPOCTPAHCTBE (BBIBON).

el N

Nonk

OO0pasen KOHTPOJILHOI PA0OTHI /151 IEPBOIl Py0eKHOI aTTeCTAlUU

X, +x, +x;=3,
1. Pemuth cucteMy ypaBHEHUU: < 2x, —x, + X, =2,
x, +4x, +2x, =5.
2. JIaHbl KOOPAUHATHI TOUEK K (5;6;—2), B(2;—4;5), D(-5;3;—1). Haiitu yron BKD.
3.J1aHbl BeKTOPHI @ = 3;-1;-2}u & = {1;2;~1}. Haiitu (2a — b) x (2 + b) .
4. HaiiTu nomazp TpeyrojibHUKa ¢ BepmimHaMmu A(1;3;4), B(-1;2;5), C(2;-1;2)

Oo0pa3zen KOHTPOJIBLHOM Pa0dOTHI ISl NEPBOM PyOe:KHOM aTTEeCTALIMHU

1. JlaHbl TOYKHM HA IUIOCKOCTHU: A(-3;2), B(-1;5). CocTaBUTh 001ee ypaBHEHHE MIPSIMOH,

POXOAIIEH Yepe3 ATH TOUKH, IPUBECTU €r0 K BUIY C YIJIOBBIM KO3(DPHUIIMEHTOM U MO-
CTPOUTE MIPSAMYIO.

2. CocTaBUTh ypaBHEHHUE ILUIOCKOCTH, KOTOPas MPOXOJINUT Yepe3 TOUKY M (-2;1;-1) 1
MMeeT HOPMAJIbHbIH BEKTOP n = {I;-2;3}.
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45 +6x+1 . sin3x

3. Haiitu npenensr: 1) lim—————, 2) lim

oo 9x” +x+7 =0 Tx

Bropoii cemecTp
Bonpocsl k nepBoil py0e;KHOM aTTecTAlUN

JAu¢ppepenunanbHoe ucHucaeHue QYHKIUHM OJHON NepeMeHHOI
. IlonsTHe Npou3BOAHON PYHKINH, €€ MEXaHUYECKUI U T€OMETPUUECKUNA CMBICI.
Huddepenunan QyHKIUHA U €r0 TEOMETPUIECKUN CMBICI.
[Tpou3BOAHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIIHIA.
[IpaBuna nuddepeHupoBanms.
[IpousBoaHas CIOXKHON PYyHKIIUU
HuddepenunpoBanue (yHKUMMA, 3aJaHHBIX B MApaMETPUUYECKON U HESIBHOMU
dhopme
Teopemsr @epma, Pons, Jlarpanxka, Kommu.
Teopemsl JlonuTans. PackpeiTiie HEONPENEIEHHOCTEN PA3IMYHBIX BUIOB.
. HeoGxomuMmsbie u ocTaTouHbIe YCIOBUS Bo3pacTaHus (yObIBaHUs) YHKIIUH.
O [Topsnox uccnenoBanust GyHKIUU C TOMOIIbIO MTPOU3BOJHON U MOCTPOEHHUE €€
rpaduka.

R

el

Bonpocsl ko BTOpOii py0e:KHOM aTTecTallun

DOYHKIUH HECKOJbKHX NMepeMeHHbIX

11.00nacTp onpeneneHus, IMHAA YPOBHS PYHKIUU ABYX MEPEMEHHBIX.

12.I1penen u HENPEPHIBHOCTD (DYHKIIMH IBYX TIEPEMEHHBIX.

13.YacTnsie npousBoansie. [lonubiit quddepeniuma.

14.OxctpemyM GyHKIIUU IBYX IepeMeHHbIX. Hanbompiiee 1 HauMeHbIee 3HaUCHUS
(GyHKIMM BYX MIEPEMEHHBIX B 3aMKHYTOH 00JIaCTH.

15.11pousBoanas no HanpaieHuto. ['panguent. KacarenbHas miocKOCTs 1 HOpMaJb
K MIOBEPXHOCTH.

16.MeTo HaUMEHBIITUX KBAJAPATOB 7 00paOOTKH SKCIEPUMEHTAIBHBIX TAaHHBIX.

OO0pasen KOHTPOJIbHOI Pa0OTHI /151 IEPBOil Py0eKHOI aTTeCTAMHA
o - 5 /3 4
1.Ha¥iti mpon3BoHbIE JaHHBIX QyHKIMNA: a) y =—+4x” —8x" —In3;
X

1 .

6)y=2n—xg; 6) y=sin(Inx); 2) y = 7x* -cos 5x; 0) y =tg*3x; €)3x>y—2x=5)".
=

) .

2.BblyucnuTh npeaensl, npuMeHsis npasuio Jlonurans: a) limw; Ql'm%

x>0 3 —5x° 4+ 2x 0 x+tg” x

Oo0pa3zen KOHTPOJIBLHOM PadOTHI VISl BTOPOi py0e:KHOM aTTecTalluU

1. Haiiti mpomMeXyTKH MOHOTOHHOCTH Y DKCTPEMYMBI (DYHKITHH:
y=x"—-3x-2
2. HaiiTn yacTHOE 3HaUueHUE PYHKINH Z = | (x; y)B Touke M (xo; yo), €CJIN:

z=log,(x* —4y), M(4;2).
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3. HaiiTi yacTHBIC IPOU3BOIHBIC TIEPBOTO U BTOPOTO MOpsiika GyHKINU z = f (x; y):

z=x"—y".
Tperuii cemecTp
Bomnpocel k nepBoii py0eskHoil aTTecTanun
HNuTerpanbHoe ucyuc/jieHue GyHKUMM OJHOU NEePEeMEHHOMI
1. IlepooOpasnas. HeonpeneneHHplii MHTErpasl, cBoicTBa. Tabyuiia OCHOBHBIX

MUHTETPajoB.

HuTerpupoBanre MoABEACHUEM MO 3HAK auddepeHImana.

3ameHa IEpeMEHHON B HEOIIPEAECIIEHHOM UHTErpalle.

HHTEerpupoBaHue 10 YacCTsM.

HuTerpupoBanue 1poOHO-paliioHaIbHON QYHKIUH.

WuTerpupoBanue NpoCTeUIINX TPUTOHOMETPUUECKUX (PYHKITHIA.

HuTerpupoBanre uppanvuoHaIbHBIX (QYHKIIHA.

OnpeneneHHbli MHTErpan Kak Mpeaen MHTerpaibHoM cymwmsbl. IIpocteiimue
cBorictBa. ®opmyna HeroTona-JIeitoHuna.
9. BpiuncieHue onpeneseHHOro HHTErpaia ¢ MOMOLIBIO 3aMEHBI IEPEMEHHOM.
10.Bpruncnenue OnpeneneHHoro MHTErpajia ¢ MOMOLIBK0 MHTETPUPOBAHHUS IO 4Ya-

CTSIM.

e A

Bonpocsl Ko BTOpoi py0e:KHOM aTTecTAlnu

JAuddepenunajbabie ypaBHEHUS
. Auddepenunanbabie ypaBHEHUS: onpeaeiieHue, nopsaok Y, pemenue Y.
. Muddepenunansuoe ypaBHeHUE 1-ro nopsaka: onpeneneHue; ooiiee 1 4acTHOE
peuienusi. Teopema CyleCTBOBAHUS U €IMHCTBEHHOCTH pemieHus mist Y 1-ro
MOpsJIKA.
Y ¢ pa3znensronuymMucs NepeMEHHBIMU: ONPEICIICHUE U MOPAIOK PELICHUS.
Onnoponnubie /1Y 1-ro nopsaka: onpeaeneHue u NOpsiAOK pEeIICHUS.
Jluneiinbie Y 1-ro mopsiaka: onpeaeaeHue U MOPSI0K pelIeHus.
Hudbdepennmanpubie ypaBHEHUS 2-T0 TIOPSAIKA: OMpeIesieHrne, B O0IIEero pe-
LIEHUS; TEOPEMA CYILIECTBOBAHUS U €IMHCTBEHHOCTH PEILICHHUSI.
7. Ilpocreiimme ypaBHEHUs, TOIYCKAOIIME IIOHUKEHNUE TIOPSIAKA:
y'=fx), Y =106, Y=y
8. Jlunelinsie ogHopoaHbie Y 2-ro nmopsaka ¢ HOCTOSHHBIMU KO3 UITUEHTAMH.
XapaKkTepucTUIECKOE YPABHEHHE U CTPYKTYpa 0OIIEro perieHus
9. Jluneitnpie HeoaHOpOAHBIEC JIY 2-TO MoOpsiaKa ¢ MOCTOSHHBIMHU KOA(PUIIMeHTaMU
CO CIENHUAIbHOM IIPABOM YACTHIO

N —

N B W

OO0pa3en KOHTPOJILHOI PadOTHI AJIs1 IEPBOM pyﬁemnoﬁ arrecTalum
. 2 SR
1.HaiinuTe HeonpeIeIeHHbIE UHTETPAIIbl: @) j (8cosx——+ 5" +43x7) dx;
X COS X

6) [cos(8—3x) dx ; g)j S dx z)fm3 g3 0)] (2x+:)dx
VX~ +4ax
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1/2 1
2. Beruncnure onpesieneHHblil HHTErpa: a) | (\/6x+1 +;+ez’“]dx; @J.xe’“dx :
0 0

V1-x?

Oo0pa3zen KOHTPOJBLHOM PadOTHI 1JIsl BTOPO# py0e:KkHOM aTTecTalluu

2
Pemmtes muddepennmanbabie ypaBHeHUS: a) yy' =1+ y°; 0)y'= y—2—31+ 2;
X X
3
x.’:

B)y'+§=3x, y()=1; 1)y == Wtgx-y =2y, €) y»’ +64=0, y(0)=4, y(0)=2; x)

V' =4y +4y=—e".
YeTBepThlil cEMECTP
Bonpocsl k nepBoil py0e;KHOM aTTecTAlIUMN
Panb1
1. Uucnosble psiibl, CXOAUMOCTb M PACXOJUMOCTH psiioB. Heobxoaumbie yciioBus
CXOJIMMOCTH, OCHOBHBIE€ CBOMCTBA.

2. JlocTaTouHbIE NPU3HAKH CXOJIUMOCTH 3HAKOMOCTOSHHBIX PSAJOB: CPABHEHUE Psi-
TIOB.
[Tpuznak lanam6epa, paguKaibHbIA U MHTETpadbHbIA pu3Haku Komu.
3nakonepemeHHbie psaabl. [IpusHak JleriOnuna.
AOCOIOTHAS ¥ YCIIOBHAS CXOJIMMOCTD YHCIIOBBIX PSJIOB.
OyHKIIMOHAIBHBIE PSI/IbI, 00JaCTh CXOAUMOCTH. CTETIEHHBIE PSJIbI, TEOpEMa
Aolens.
WNHTtepBan u paanyc CXOAUMOCTH, X HAXO0XKAEHUE B POCTEUIIINX CIy4asX.
8. Paznoxenue QyHKIUNA B CTENIEHHBIE PSIBI.

N kW

~

Bonpocsl k nmepBoii py0eKHOM aTTecTAlUKA

OCHOBBI TEOPHH BEPOATHOCTEH U MATEMATHYECKOM CTATUCTUKH
Crnyuaiinbie coObITHsi. CBOMCTBA BEPOSTHOCTEH COOBITHIA.
DOnemeHThl KoMOMHATOpUKUA. KOMOWHAIINY 2IIEMEHTOB.
VYcnoBHbIe BepoaTHOCTU. DOpMyIia MOJTHOU BEPOSATHOCTH.
®opmyna bepnyiuu.
JIucCKpeTHbIE CITy4ailHbIEe BEIMUMHBI U UX YHCIIOBBIE XapaKTEPUCTHKHU.
6. HenpepbiBHBIE CiTyyaliHbIE BEJIMYUHBI U X YUCJIOBBIE XapaKTEPUCTH

N B~ W =

Oo0pasen KOHTPOJILHOI PA0OTHI /151 IEPBOI PYOeKHOM aTTeCTALMU

1. Boraucnuts a) [[x* ydxdy, 3<x<6,0<y<2,
D
6)”xydxdy, y=0,y=1-x"
G

2 Beraucmus: [[[xydrdydz ; x=1,x=2,y=-2,y=-1,z=0,z=1/2.

OO0pa3en KOHTPOJILHOI PadOTHI AJIs1 BTOPOil py0e:KHOM aTTecTalUH
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0

= +2 (=D
1. UccnenoBaTh Ha CXOAUMOCTD PSIbI: Z Z( j(n ] , ZL)z
n=l1 1)' n=l1 n=l1 (2”1 + l)
2.Cnyyaiinas BeqmuuHa X 3a7aHa (byHKuHeH pacnpenenenus F(X):
0 npux<O0,

2

F(X): )2(—5 npu 0<x <5,

1 mpu x2=5.

Hatitu: a) mioTHOCTE BEpOSATHOCTEH f(X); 0) MaTeMaTudeckoe oxxunanue M(X).

7.2. Bonpocsl K 3K3aMeHy
IlepBoiii cemecTp

OCHOBHBIE CBOMCTBA ONIPEACTUTEIICH.

BriBoa popmyn Kpamepa 11st perieHus CUCTeM JIMHEHHBIX YPaBHEHUH.

Meron ["aycca pelienust CUCTEM JIMHEWHBIX YPAaBHEHUM.

MaTpuuHblii CrIOCO0 pellieHrs CUCTEM JTUHEHHBIX YpaBHEHUH.

BoeiBog popmysibl B KOOpAuHATHOUM (hopMme AJis CKalsipHOTO MPOU3BEIEHUS BEK-

TOPOB.

6. BriBox ycnoBui NapajyIeIbHOCTU U YCJIOBUS NEPIIEHIUKYISIPHOCTH JBYX BEKTO-
pOB.

7. BwiBoxm GopMyIibl B KOOPJIUHATHON (OpMeE JjIsi BEKTOPHOTO MPOU3BEICHUS BEK-
TOPOB.

8. BbiBox ¢opMyIibl B KOOpJAUHATHOM (popMe JIJIsi CMEIIAaHHOTO MPOU3BEICHUS BEK-
TOPOB.

9. Hnuna BexTopa (BbIBOJ (POpMYJIbl B KOOPAUHATHOM (hopMe.

10.Be1BOA ypaBHEHUSI NPSAMOM, MPOXOMSIIEN Yepe3 3aaHHYK0 TOUYKY IEpIICHINKY-
JSIPHO HOPMAJIBHOMY BEKTOPY MPSIMO.

11.BriBoz1 00111€TO YpaBHEHUS TPSIMOM HA MIIOCKOCTH.

12.Bp1BOA ypaBHEHUSI NPSAMOM, MPOXOMSIIEH Yepe3 3aJaHHYK0 TOUYKY IapajulesbHO
HaIIPaBJISIIOIIEMY BEKTOPY MPSAMOM.

13.BbiBOA ypaBHEHUS IPAMOM, TPOXOISIIIEH Yepe3 NBE 3aJaHHBIE TOUKHU.

14.ITepexon OT 0fHOM (OPMBI YypaBHEHHUSI IPSAMOU K IpYyroit popme.

15.BpIBOJT KAHOHUYECKOIO YPABHEHUS OKPY’KHOCTH.

16.BpIBOJT KAHOHWYECKOTIO YPABHEHUS AJUINIICA U €r0 aHAJIM3.

17.BbIBOI KAHOHUYECKOTO YPaBHEHUS TMIIEPOOIIbI U €r0 aHAIIU3.

18.BbIBO/I KAHOHUYECKOTO YpaBHEHHUS MapaboIbl U €ro aHaJU3.

19.YpaBHEeHHE MIOCKOCTH, MPOXOASIICH Yepe3 3aJaHHYI0 TOUKY MEPIEHANKYISIPHO
HOPMaJIbBHOMY BEKTOPY (BBIBOJ).

20.001ee ypaBHEHHE IJIOCKOCTH, YPaBHEHHE IJIOCKOCTH B OTPE3Kax; MOCTPOCHUE
IIJIOCKOCTH.

21.Yrom Mexay NByMS IIJIOCKOCTAMM.

22.YcinoBus NapajuieIbHOCTH U YCJIOBUE MEPHNEHAUKYISIPHOCTU JIBYX IJIOCKOCTEH
(BBIBON).

23.YcnoBue nepeceyeHus Tpex MIOCKOCTEN B OJTHOM TOUKE.

24.YpaBHEHHE IIOCKOCTH, MPOXOJAIIEH Yepe3 TpH 3aJJaHHbIe TOUKHU (BBIBO).

N =
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25.KaHoHnYeCcKrEe ypaBHEHUS MPSIMO B MPOCTPAHCTBE (BBIBOJ).

26.1TapameTpuueckue ypaBHEHHUS MPSMOIM (BBIBOJ).

27.YcioBud mapaJyiebHOCTA M YCJIOBHE NEPHEHAMKYJISIPHOCTH MPSMBIX B MPO-
CTPaHCTBE.

28.¥Yron Mexay npsiMOd U TIOCKOCTBIO. Y CIOBUE MapajlIeIbHOCTH U yCJIOBUS TEp-
NEHAUKYISIPHOCTH MPSMOI H MIOCKOCTH.

29.Touka nepeceyeHus MPSIMON U TIIOCKOCTH (BBIBOJ).

30.IIpenen GyHKIUU TIPHA x — +o0, x — —0, X —> X -

31.beckoneuno mansie pynkuuu. OrpanndyeHHbie QyHKIUMU. beckoHeuHO OombIne
(GYHKIIUM 1 UX CBSI3b C OECKOHEYHO MaNbIMU (DYHKIHSIMH

32.0OCHOBHBIE TEOPEMBI O MpEIEIIax.

. o 0 o o o
33.PaCKpBITI/IC HCOIIPCACIICHHOCTCHU BHIA 6, —. HCpBBII/I 3aMcyaTCIbHbBIN HpCI[CJI
o0

dhyHKIIUN yzg npr x — 0.

34.Ilpenen mocnenoBaTenbHOCTH. BTOpoil 3ameuarenbHbli npeaen. HatypanbHbie
Jorapu(MBbI.

35.CpaBHeHue OECKOHEUHO MajbIX (DYHKIMNA. DKBUBajeHTHbIe (yHKIMU. Hermnpe-
peIBHOCTh GyHKIMU. Todyku pa3pbiBa U uX kiaccudukaius. CBoWCTBa Hempe-
PBHIBHBIX (DYHKIIHIA.

Oo0pa3zen 3x3aMeHAIIMOHHOT0 OUJIeTa

I'PO3HEHCKHNI T'OCYJAPCTBEHHBIM HE®TSIHON TEXHWYECKWN YHU-
BEPCUTET
UMEHU AKAJJEMUKA M. JI. MUJJTMOHIIIUKOBA
Jlucuunnuaa: mamemamuka
Nucturyr HE@TH U I'A3A cnenuanbHoctu [, HI' cemectp 1

1. Pemienue cucreM JHMHEHHBIX YPAaBHEHMM ¢ N HEM3BeCTHbIMU MeToAoM Kpamepa.

2. Jlansl Touku 4(4,-3,5), B(1,-1,1), C(2,-3,7). Halitu nmomans Tpeyrojabauka ABC.

3. JlaHBI TOYKM Ha IJIOCKOCTU: D(-1;3), K (4;-2). CocTaBUTh 00111ee ypaBHEHUE NPSMOIA,
MIPOXOJISIIIICH Yepe3 ATH TOYKU, TPUBECTHU €T0 K BUIY YPABHEHHS B «OTPE3KAX)».

x® =125 . .. cosbx—coslOx

4 Haiitu ipeessl lim—; : ; lim .
5 xT =2x7 —=15x x>0 tg”3x

Bropoii cemecTp

1. IonsTre npou3BOAHON QPYHKIMH, €€ MEXaHUUECKHI U TEOMETPUUECKUNA CMBICIT.
2. Nuddepenuuan GpyHKIUN U €M0 TEOMETPUUECKUNA CMBICIT.

[Tpon3BogHBIE OCHOBHBIX MJIEMEHTAPHBIX (DYHKITHI.

[IpaBuna nuddepeHupoBanms.

[IpousBoaHas CIOXKHON PYyHKIIUU

HuddepenunpoBanue (yHKUMM, 3aJaHHBIX B MApaMETPUUYECKON U HESBHOMU

dhopme

SOk w
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7. Teopembl Depma, Pons, Jlarpanxka, Ko,
8. Teopemsl Jlonutans. PackpbITie HEONPEIEICHHOCTEW pa3IUYHbIX BUJIOB.
9. HeobxoauMble U JOCTATOYHBIC YCIOBUS Bo3pacTaHus (yObIBaHUS) (PYHKIIUH.

10.ITopsimok uccnenoBanust GYHKIIUUA C TTOMOIIBIO TIPOU3BOHON U MOCTPOCHUE €&

rpaduka.
11.00nacTp onpeneneHus, IMHUA YPOBHS PYHKIUU ABYX MEPEMEHHBIX.
12.I1penen u HENPEePHIBHOCTD (DYHKIUH JIBYX TEPEMEHHBIX.
13.YacTasie npousBoansie. [lomubiit quddepenima.

14.OxcTpemym GyHKIHH ABYX nepeMeHHbIX. Hanbompinee 1 HauMeHbIee 3Ha4eHUS

(GyHKIUM IBYX TEPEMEHHBIX B 3aMKHYTON 00JIaCTH.

15.1TpousBogHas no HanpasiaeHuto. I'paauent. KacaTenpHas mIOCKOCTh 1 HOpMaJlb

K IIOBEPXHOCTH.
16.MeTtoa HAMMEHBITNX KBAJAPATOB JUIsl 00pabOTKU IKCTIEPUMEHTAILHBIX JTAHHBIX.

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa

['POSHEHCKNI I'OCYJIAPCTBEHHBIN HE®TIHON TEXHWYECKUU YHU-
BEPCUTET
MUMEHU AKAJJEMUKA M. JI. MUJJIMOHIIIUKOBA

Jucuuninna: mamemamuxa
Nucturyr HE@TH U I'A3A cnenuansHoctu U, HI' cemectp I

1. OGnacTh onpeenenus, Npeaen U HeMPEPbIBHOCTh (DYHKIIMKM HECKOJIBKUX TEPEMEH-
HBIX.
2. HaﬁTH HpomBozLHLIe byHKIUI:

a)y= \/_ +\/_x+\/_ 7;6)y =sin (2j 6)y=x°Inx; Z)y_aritgx-
X

3.BeraucauTs npeaensl, IpuMeHsis npaBuiio Jlonurans:
a) lim 3x* +10x+3 - 6)lim sm7jc .
Hw3 5x% +2x° =0 x +tg” x

4. HailTu MHTETpAJIbI:

a)_[(lzx +4/x - 6+—jdx @j\/i e)jarctgxdx e)j

\/_dxaj‘ dX

x2=5x+6

Tpernii cemecTp

1. TlepBooOpa3nasi. HeonpeneneHHsIii mHTErpaj, CBOCTBA. Tabimiia OCHOBHBIX WH-

TErpajios.
HNHuTterpupoBanue nojBeaeHueM o 3Hak AudpepeHiumana.
3aMeHa EPEMEHHON B HEOIIPEIEICHHOM UHTETPAJIE.
HNuTerpupoBaHue 1o 4acTsm.

WNurerpupoBanue qpoOHO-paliuOHAIbHON (DYHKIIMH.
HNuTerpupoBanue MpOCTEUIINX TPUTOHOMETPUUYECKUX QYHKIUM.
WNuTerpupoBanre HppallMOHATBHBIX (DYHKIIHIA.

NownkLb



8. OmpeneneHHbIl MHTErpall Kak Mpenesl HMHTerpajibHOM cyMwmbl. lIpocreiimme
cBorictBa. ®opmyna HeroTona-JIeitbHua.

9. BpluncieHue onpeaeIeHHOr0 HHTErpaia ¢ IOMOIIBIO 3aMEHBI IEPEMEHHOM.

10.Bpruncienue OnpeneneHHoro MHTerpana ¢ IMOMOIIBK) MHTETPUPOBAHUS IO Ya-
CTSIM.

11.HecoOcTBennbie mHTerpansl. [Ipu3Haku cXOAMMOCTH HECOOCTBEHHBIX HMHTErpa-
JIOB.

12.TlpunokeHne ONMpeeIeHHOTO0 MHTETpasia: BEIYUCICHUE TUIOMIAAeH TUIOCKUX (Pu-
ryp.

13.1IpunoxkeHre OmpeAeICHHOr0 HMHTETpaja: BBIYMCICHUE JJIMHBI JYyTU IUIOCKOM
KPUBOU.

14 TlpunosxxeHue onpeneaeHHOT0 HHTErpasa: BeluucieHne oobeMa Tea.

15. Iuddepennmanbupie  ypaBHEHUS: onpeaenenue, nopsanok Y, pemenue J1Y.
16.Iuddepennmanbaoe ypaBHeHuUe 1-ro nopsiaka: onpenesneHue; ooiiee 1 4acTHOE
pemenusi. Teopema CyliecTBOBaHMS U €IMHCTBEHHOCTH pernenus ais Y 1-ro

MOPSI/IKA.
17. Y ¢ pa3nensomyMucs NEPEMEHHBIMU: ONPEIEIICHUE U MOPAIOK PELICHHUS.
18.0xnopoanbie 1Y 1-ro nopsiaka: onpeAeaeHue U NOPsA0K PEIICHUS.
19.JIunennpie 1Y 1-ro nmopsaka: onpeneneHnue U Mopsa0K peleHus.
20.Juddepenmmanbabie ypaBHEHHUS 2-T0 MOPSAKA: ONpeeTIeHUE, BU 00IIETo pe-
LIEHUS; TEOpEMa CYILIECTBOBAHUS U €IMHCTBEHHOCTH PEILICHHUS.
21.IIpocteiimme ypaBHEHUS, TOMyCKAOUIME TOHUKEHUE MTOPSIKA:
Y= ), Y =106y, Y=y
22.JIuneiinbie 1Y 2-ro nopsiika: HEOJHOPOIHBIE U OTHOPOAHBIE YpaBHEHUs. Teo-
peMa CyIEeCTBOBAHMS U €IMHCTBEHHOCTH PEILICHHUS.
23.JIunelinble oqHOpOoaHBIE 1Y 2-ro mopsaka: TeopeMa 0 CTPYKType €ro peIeHusl.
24.Heognopoaubie nuHelHbie 1Y 2-ro mopsjika: TeopemMa o CTpyKType 0OIIero pe-
HIECHUS.
25.JIunelinbie ogHopoaHbIe JIY 2-r0 mopsiaka ¢ MOCTOSHHBIMU KOAhPUIIMeHTaMu.
XapakTepucTUYECKOE YPABHEHHE U CTPYKTYpa OOIIEro perieHusl.
26.Jluneiinbie HeogHOPOAHBIE JIY 2-ro mopsiaka ¢ HOCTOSHHBIMU KO3 PUIIneHTaMu
CO CIEUHUAIbHOM ITPABOM YACTHIO.
27.Metoa Bapualliy MPOU3BOJIBHBIX MOCTOSIHHBIX (MeToA Jlarpanxa) .
28.Cucremsl muddepeHIuanbHbIX ypaBHEHUN. MeTo HCKITIOYEHUS PEIICHUS CU-
CTE€Mbl YPaBHECHUM.

Oo0pa3zen 3x3aMeHAIIMOHHOT0 OUJIeTa
I'POSHEHCKHNI T'OCYJAPCTBEHHBI HE®TSIHOM TEXHWYECKUN YHU-
BEPCUTET
UMEHU AKAJJEMUKA M. JT. MUWUJTMOHIILIUKOBA

Jlucuunnuua: mamemamuka
Wucturyr HE@TH U I'A3A cnemmanbHocT [, HI'  cemectp III
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1. MuTerpupoBaHue Mo YacTIM B ONPEACICHHOM HHTErpale.
2. BbluuciauThs UHTETpa: j#
X" +4x+25
3. Pemmuts nuddepenruansubie ypapaenus: 1). (y—3)dx+2xydy =0, 2).
y'+6y"+9y=0.
3dx

(Bx+5)x-2) )

YeTBepThlil CEMECTP

4. HaiTn nHTerpanst: [cos(8 +5x)dx, _[

1. UucnoBbie psiibl, CXOAUMOCTb M PACXOJUMOCTH psiioB. Heobxoaumbie yciioBus
CXOJAMMOCTH, OCHOBHBIE CBOMCTBA.

2. JlocTaTouyHblE MPU3HAKUA CXOAUMOCTH 3HAKOMOCTOSIHHBIX PSI/IOB: CPABHEHUE PS-
TOB.

[Tpuznak JlanamGepa, paauKanbHbIN U UHTETPATbHBINA TpU3HaKkU Kotm.
3nakonepemeHHbie psaabl. [Ipusnak JleriOnua.

AOCOIOTHAS ¥ YCIIOBHAS CXOJIMMOCTD YHCIIOBBIX PSAJIOB.

OyHKIIMOHAIBHBIE PSI/IbI, 00JaCTh CXOAUMOCTH. CTETIEHHBIE PS/IbI, TEOpEMa
Abens.

7. nTepBall U paauyc CXOAUMOCTH, UX HAXOKACHUE B IIPOCTENIINX CIydasiX.
8. Paznoxenue QyHKIIUNA B CTENIEHHBIE PSIBI.
9.
1

N kW

JIBoriHOM nHTErpan. OCHOBHBIE TOHATHS U ONPEIEIICHHUS.
0.I'eomeTpuuecknii CMbICI JIBOWHOTO HHTErpasia. OCHOBHBIE CBOMCTBA IBOWHOTO
MHTETpaa.
1 1.Bpruncnenue JBOMHOIO HHTETPAJa B IEKAPTOBBIX U MOISPHBIX KOOPAUHATAX.
12.Tpotinoii unrerpan. OCHOBHbIE ITOHATHS U CBOMCTBA TPOMHOIO UHTETpaa.
13.Bbruncienue TpoitHOrO MHTErpaia B J€KApTOBBIX KOOpINHATAX.
14.Cnyyqaitabie coObiTus. CBOMCTBA BEPOSITHOCTEH COOBITUH.
15.9nemenTsl KOMOMHAaTOpUKU. KOMOMHAIINY 3JIEMEHTOB.
16.YcnoBHbIe BepossTHOCTH. DOpMysia IOJHON BEPOSITHOCTH.
17.®opmyna bepuymin.
18./IucKkpeTHbIE ClydailHble BEIMYMHBI M KX YUCIOBBIE XapAKTEPUCTUKH.
19.HenpepriBHBIE ClTydaiiHbIE BETUYUHBI U UX YHACIIOBBIE XapaKTEPUCTUKN

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa
I'PO3HEHCKUI IT'OCYJTAPCTBEHHbBIN HE®TIHOW TEXHUYECKUI YHU-
BEPCUTET
UMEHU AKAJJEMUKA M. J1. MUWIJIMOHIIIUKOBA

Jlucuunnuua: mamemamuka
Wucturyr HE@TH U I'A3A cnemmansHocTy [' Y, HI'  cemectp IV
1.  YUucnoBsle psAAbl, OCHOBHBIE TOHATHS. H606XOI[I/IMOG yCIIOBUE CXOI[I/IMOCTI/I

1 &
2. HccnenoBathk Ha CXOUMOCTH PSIIbL: I)Z ,2) Z( i j 3)
Z\/n +1




3. B samwke 8 geraneil, S u3 KOTOpbIX — KauecTBeHHbIE. Haynauy uzBnekarot 4 ne-
tasnu. KakoBa BEpOSATHOCTh TOTO, UTO 2 U3 HUX — KAU€CTBEHHBIE?
4.  CnyuaiiHas BeJIMUMHA X JlaHa (PYHKIMEH pacupeneeHus F(x):

0 mpu x <0
2
F(x)z x_2 npu O0<x<rw
V4
1 npu x > 7,

Haiitu: mioTHOCTh BeposiTHOCTEH f'(x) ; MaTreMaTUYECKOE OXKUIAHUE M (X) ; AUCTIEp-
CHUI0 D(X), CpeaHee KBAAPATHICCKOE OTKIIOHCHHUEC o(X).

7.3. Tekymuii KOHTPOJIb
IlepBbIii cemecTp
KonTpoJsbHas padoTa K nepBoil TeKyileil arrecTaiuu
1. Haittu npousBenenue matpun A*B, ecnu:

2 3 5 2
A= ,B= .
-5 -4 6 -7
2. PemmTh cucTteMy NTMHEHHBIX ypaBHeHU MeToaaMu Kpamepa u ['aycca
3x,+5x,+7x;, =1,

X, —3x, = 9x; =8,
2x,+2x, =3x;=1.

3. Haiitu matpuy A~! oGparHyio matpuie A:

—_— W
—_ W
S =N

4. BuIYUCIUTH OIIPCACIINTCIIb PA3JIOKCHUEM I10 3JICMCHTAM CTPOKH HUJIN CTOJ'I6I_Ia,
2 -3 0 1

3 -5 2 -2

4 2 1 3

0 1 3 4

HaOpaB MpeIBAPUTENILHO HYIIH:

KonTpoJsbHasi padoTa K0 BTOPO# TeKyllel aTTecTauuu

1. Jlanbl Touku 4, B u C. Haiitu: a) oG1iee ypaBHeHUE NpsMOi AB; 6) ypaBHEHHE
MPSIMOM, IPOXOsIIel Yepe3 TouKy C mapajuiesIbHO MPsMO AB.

A(-1;3), B(2;5), C(5; 1).

2. CocrtaBuTh ypaBHEHHE MIOCKOCTH, MIPOXOASIICH Yepe3 TpU 3aJaHHbIE TOUKU
M, (=2;0; =1), M,(1; =2; 3), M;(4;—-1; 2;).

3. Bwraucauts npenens:

2

2 2 . tg5s i
a)limw; 0) 1imw;6)hm £2X ;2) hm(
x4 x"—16 x50 3x” +9x—12" " 0 Tx x>0
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Bropoii cemecTp
KonTpoJsbHas padoTa K nepBoil TeKyieil arrecTaiuu

1. Haiitu npousBoaHbBIC CAEAYIONUX (DYHKITUH:

@) y=4F -3 +5Inx; 6) p=r+Htgx o) y =L o) parctgs
X +2x

0) 2xy* —cosy=0, y'. —?

2. BpluncauTh Openensl: q) 11m 6) lim ﬂ
2x? x>0 5x2 4 Tx—1"
6) llm \/4-)67——3 , 2) hmsnlx ,a) 1 m(x 7)
>3 29 Sx xou\ X

KonTpoJsbHas padoTa Ko BTOPO# TeKyllell aTTecTAlNu

1. Haiitn gactHOE 3HaueHue pyHknunz = 2y — x¥ + y* B Touke M (4; 2).
2. HaiiTu 9acTHEIE NPOM3BOAHEIE IEPBOTO U BTOPOTO MOpsaKa: a) Z = x* + 2x%y —

2. x
¥4 03
3. BeruucnuTh npeaenbl:  a) llmx y; 0) lim m %.
X—>
y—>4 y—-0

4. Iina pynxuun z = x3 + y3 — 3xy naiitu grad z B Touke A (1; -5)
5. Haiitu cymmy, pa3HOCTb, IPOU3BEAEHUE U YACTHOE 2-X KOMIUIEKCHBIX YUCE
z1=3+4inz,=2—-4i.

Tpernii cemecTp
KonTpoJsbHas padoTa K nepBoil TeKyileil arrecTaiuu
1. Bpruncinuts HEoONpeneIeHHbIE HHTETPAJIbI:

d)j(3x \/_+ jdx )J‘\/i X; 8) I(4—5x)cosxdx;

3x +x— 2

2)I1+5 2’” (x+5)

-1
2. Boruucaure onpez[eneHHbm HWHTCTPAJI: a) J-

9
\/E
11+5x)2 6)£ a

KonTpoJsbHasi padoTa K0 BTOPO# TeKyllel aTTecTaunuu

1. Pemuth audpepeHimanbabie ypaBHESHUS:
2

a) xdy — y*dx =0; 6)y+2y 6x>; 6) ) —y—+y+4 ;)Y +(y') +1=0.
x

2. Haiitu pemienue 3agaun Komu: )" = xe™, y(0)=1, y'(0) =2.
3. Pemuth quddepenimansioe ypapaenne: y' —3y'+2y=2x-3.



YerBepThlil ceMecTp
KonTpoabHasi padoTa K nepBoii TeKyuiei arrecranuuu
1. Bprauciauth 1BOMHON MHTETpaj no obiactu D:

J.J.6x2ydxdy, D:0<y<2, —1<x<0.
D

2. BprauciauTh TpOMHOM MHTETpal:
[[[(2x* +3y+ 2)dxdydz, V :2<x<3,-1< y<2,0<z<4,
4

3. BpIunCIUTh KPUBOJIUHENHBIA HHTETPAL:

j xdl,tne L — otpe3ok npsimoit ot Touku O(0; 0) no Touku A(1; 2).

L

2 x

4. BBIYHCINTDH MMOBTOPHBINA MHTETPAT Idx I (x> +2y)dy.

0 0

KonTposbHasi padoTa Ko BTOPO# TeKylIeld aTTecTalun

1. B xop3une 8 6enbix u 6 u€pHbIX mapos. Haynauy 6epyt 3 mapa. Haiitu BeposiTHOCTB TOTO, UTO 2

mapa 6enbie ¥ 1 map 4EpHBIN.

2. Tpoe CTpesKoB CTPENSIOT 10 MULIIEHU ¢ BepoaTHOCTAMHU nonananug 0,3; 0,7 u 0,9. Haiitu BeposiT-
HOCTb TOT'0, YTO MOMAyT POBHO JABOE U3 HUX.

3. B mepBoii kop3uHe 5 0enbix 1 2 4épHBIX I1apa, BO BTOPOH KOop3uHe 4 O0enbiX u 3 4€pHbIX mapa. 13
MEepBOM KOP3MHBI BO BTOPYIO MEPEKIAABIBAIOT 2 1Iapa, 3aTEM Iaphl BO BTOPOU KOP3UHE THIATENb-
HO TIEpeMEeIINBaIOT U OepyT oTTyaa 1 map. KakoBa BeposITHOCTH TOTO, YTO ITOT IIap OCIbIN?

4. Jlana nuckpeTHas ciydaiiHas BenuuuHa X. HailTu: @) MaTeMaTuueckoe OKHIaHue; 0) AUCTIEPCHIO;

8) CpeIHEKBaIpaTHIECKOE OTKIIOHEHHE.

x|-5|-1]3]5]6

plo3lo2]01]02]02

7.4. Kpurepnu olieHMBas TeKyllei, py0e:KHOW U IPOMeKYTOYHOMATTeCTAlMHU
OnucaHue nokasareneil 1 KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMI HA PA3IMYHbIX dTanax
uX (OPMUPOBAHHUS, ONTMCAHUE ILIKAJIBI OLICHUBAHMSL.

Kputepuu oneHuBanus pe3yJibTaTOB 00y4eHHUs HauMeHOBaH
IlnaHupyemble pe3yabTaThl MeHee 41 41-60 6aasoB | 61-80 6aa10B | 81-100 6an10B ne
0CBOCHHS KOMIIeTeHIHH 0aJLi10B (ynoBj1eTBO- (xopouo) (OTJIMYHO) OLECHOTHOTO
(HeyI0BJIETBO- | PHTEJIBLHO)
pUTEIbHO) cpeacrsa

OIIK-3 Cnoco6eH NpuMeHSITh OCHOBHbBIE MOJI0KeHUs (PyHIaMEeHTAIBHBIX €CTECTBEHHBIX HAYK H HAYYHBIX TeOPHii
MPU NPOBEICHUH HAYYHO-UCCIET0BATEIBCKHX PA0OT M0 U3YYEHHIO U BOCIIPOM3BOICTBY MUHEPATLHO-ChIPbEBOit

0a3bl

3HATDh: OCHOBHBIE [TIOHSITUSI U ®parmentapubie| Hemnonnbie Cdopmupo- Cdopmu- Kommtext 3aganumii
METOIbI TMHEHHOM anreOpsl, SHaHUA 3HaHUA BaHHblE, Ho | POBaHHbIC cH- | /U1 BBITOJIHCHIA

. CTeMaTH pyOeKHBIX aTTe-
AHAIIMTUYECKON T€OMETPUH, COZCpKAILIUC cTanwui, BOMPOCHI
MaTeMaTHICeCKOr0 aHa/IM3a, OT/CJIbHbIC 1ECKHC 110 Te-
g depeHIanbHbIX ypaBHe- npoGebI 3HAHUsA Mam/pasJiesiaM BbI-
HHI, TEOPHU BEPOSATHOCTEN 1 SHAHUS HOCHMBIC Ha 5K3a-

MaTeMaTHYCCKOM CTATHUCTHKH.

MCH, OK3aMCHaIln-
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'YMeTh: COCTaBIATh YpaBHEHUS YactuuHbie Henoneie VMeHUs Cdopmupo- OHHBIC OHJICTHI
MPSIMBIX W KPUBBIX JTMHUHN Ha YMEHUS YMEHUS HOJTHEIE, BaHHbBIE
TUIOCKOCTH U B TIPOCTPAHCTBE, I10- YMEHHUS
BEpXHOCTEI BTOPOTO MOPSKA, AoTyCKaroTCs
I hepeHIupoBaTh ¥ HHTETPUPO- HeOob e
BaTh (YHKIIUU OJHOU U HECKOJIb- OIIHOKH
KHX [IEPEMEHHBIX, PeIIaTh Ipo-
creitimme nudepeHnnaIbHbIe
ypaBHEHHUSI, UCCIIEI0BATh HA CXO-
ITUMOCTB PSIZIbI, HAXOIUTH YHCIIO-
BBIC XaPAKTEPUCTUKHU CITyYaiHBIX
BEJTMYVIH.
BiiajieTh: METOIAMH T10- YacTuunoe Hecucrema- | B cucrema- VYcnemHoe u
CTPOEHHUS MATEMATHYECKUX BIIQZICHUE TUYECKOE THYCCKOM cucTemMaTHhue-
MOJ€ENIEN TIPY pELICHUN HaBbIKaMH IMPUMEHCHHNE MIPUMEHECHUH CKO€ MPUMECHE-
[MPOU3BOJICTBEHHBIX 3a]1a4. HaBBbIKOB HaBBIKOB 10- | HHC HABBIKOB

Ty CKArOTCSI

npo0etsl

8.0co0enHoCTH peajn3anyu JUCHMILUIUHBI IJISI UHBAJIWA0B U JIHII €

OIrpaHU4Y€¢HHBIMH BO3MOKHOCTHAMH 310POBbLA

J7ist ocy1ecTBIICHUS MPOLEAYP TEKYIIETO KOHTPOJISI YCIIEBAEMOCTHU U MTPO-

Me)ICYTO‘{HOI)'I aTTeCcralmuu OGy‘laIOHII/IXCH CO34aHBbI (1)OHI[BI OLCHOYHBIX CPCACTB,

aJanTUPOBAHHbIE JJI1 MHBAIUJIOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 370-
POBBS U TO3BOJISIOLIME OLIEHUTh JTOCTUKEHUE UMU 3aILUTAHUPOBAHHBIX B OCHOBHOM
o0pa30BaTeNbHOM MporpaMMe pe3ysibTaTOB 00yYeHUS U YPOBEHb C(HOPMUPOBAH-
HOCTH BCEX KOMIIETEHIIMH, 3asBICHHBIX B 00pa3oBaTebHOM mporpamme. dopma
IIPOBEICHMS TEKYIIEH aTTeCTalllt JUIsl CTYAEHTOB-UHBAINI0B YCTaHABIUBAETCS C
Y4E€TOM MHIUBUIYAIbHBIX ICUXO(DU3NIECKUX 0COOEHHOCTEN (YCTHO, TUCHMEHHO
Ha Oymare, MUCbMEHHO HAaKOMITbIOTEpe, B opMe TeCTUpOBaHuUs U T.11.). [Tpu Te-
CTUPOBAHUM JIJIS CIA0OBUIALIUX CTYIEHTOB UCIIONB3YIOTCS (DOHBI OLIEHOUYHBIX
CPEICTB ¢ YKpYyNMHEHHBIM mipuToM. Ha 3Kk3aMeH npuriamaercs ConpoBOXaaro-
I, KOTOPBIM 00ecTieynBaeT TEXHUUYECKOE COPOBOXKACHHUE CTyIeHTY. [Ipu
HEOOXOIMMOCTHU CTYACHTY-UHBAJIUAY PEAOCTABIACTCA TOMOJHUTEIHLHOE BpEMSI
JUTS IOATOTOBKM OTBETA Ha 9K3aMeHe (wiin 3adere). OOyyaroluecs ¢ orpaHu-
YEHHBIMU BO3MOKHOCTSIMH 3/10pOBbs K 00yUaroIuecss HHBAIHUIbI 00eCTIeYNBaIOT-
Csl IeYaTHBIMU U 3JIEKTPOHHBIMU 00pa30BaATENbHBIMU pecypcamu (pOrpaMMmbl,
y4eOHbIE TOCOOUS [Tl CAMOCTOSITEILHOM pabOThI U T.J1.) B popMax,aganTHPOBAH-
HBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCIIPUATHS HH(DOPMAITUH:

1) IJI1I UHBAJIMAOB U JIUI] C OTPaHUYCHHBIMH BO3MOKHOCTIAMMU 310POBbA
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10 3pEeHNI0:
- JIJIS1 CJIeMBIX: 3aJaHus JJIsl BRITIOJTHEHUS HA CEMHHAPaX U MPAKTUISCKUX

3aHATUAX OopmILsitoTCA penbepHO-ToUeuHbIM mpudToM bpaiins uim B Bue
AIIEKTPOHHOTO JJOKYMEHTA, IOCTYITHOTO C TOMOIIBIO KOMIIBIOTEpA CO CIIeUaIIU-
3WPOBAaHHBIM IPOTPAMMHBIM 00€CTIeUeHHEM ISl CIICTIBIX, TMOO0 3aUNTHIBAIOTCS
aCCHCTEHTOM; MMMCbMEHHBIE 33/1aHUS BBITIOJTHSIOTCS Ha Oymare penbedHo-
TOYEYHBIM HIpUTOM bpaiins uiu Ha KOMIBIOTEPE CO CIIEUATN3NPOBAHHBIM
IPOrpaMMHBIM 00€cTIeYeHIEM TSl CIITIBIX JTM00 HaIUKTOBBIBAIOTCS] ACCUCTEHTY;
0Oy4aroIuMCcs JJIs BBIMOJIHEHUS 3a/1aHusl IPU HE0OXOIMMOCTH MPEAOCTaBIISET-
Csl KOMILJIEKT MMChbMEHHBIX MPUHAJICKHOCTEH nOymara Juisi muchbMa pesibeHo-
TOYeYHBIM HIpudTOM bpaiins, KOMIbIOTEp CO CHENUATU3UPOBAHHBIM IIPO-
IpPaMMHBIM 00€CIIe4eHUEeM ISl CIIETIBIX;

- IJISl CJIA00BUASIIMX: 00ECIIEUNBACTCA MHANBUAYAIbHOE PAaBHOMEPHOE
ocetieHue He MmeHee 300 rokc; 00y4aromuMes AJIs BBIMOJTHEHUS 3aJaHus IPU
HE00XO0IMMOCTH MPEAOCTABIISETCS YBEINYUBAIOIIEE YCTPOMCTBO; BO3MOKHO
TaK>Ke€ UCII0JIb30BaHUE COOCTBEHHBIX YBEIMUNBAIOIINX YCTPOUCTB; 3aJaHUS JIs
BBITIOJTHEHMSI 3a/1aHUH O(hOPMIIAIOTCS YBEIMUEHHBIM IPU(TOM;

2) JUTSI MTHBAJIUJIOB U JIUI C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3/10POBbSI
1o CJayXxy:

- VIS TJIYXUX H CI1a00CTbIIANINX: 00eCIICUnBACTCS HATTMYHE
3BYKOYCHJIMBAIONICH anmapaTypbl KOJUIEKTHBHOTO MOJIb30BaHUS, TIPU
HE00X0UMOCTH 00YYaIOIIMMCS IPEIOCTABIISAETCS 3BYKOYCHUITUBAIOIIAS
anmnapartypa HHAHBHIYaIbHOTO MOJIH30BAHUS; TIPEIOCTABISIOTCS YCIIyTH
CYpIOIIEPEeBOTUNKA;

- AJ1S CJIENOTJIYXHX JIOMYCKAETCs IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAOIIETO
yCIYTH TUGIIOCYPAOTICPEBOTYMKA  (TIOMHUMO TPEOOBAHUIA, BBIMOJIHAEMBIX COOT-
BETCTBEHHO JUISI CIICTIBIX U TIIyXHUX);

3) U JIMIL C TSDKENTBIMU HapYIICHUSIMHU PEYH, TITyXUX, CIa00CITbIIIAIINX
JICKIIMU ¥ CEMHUHAPBI, TIPOBOIUMBIC B YCTHOU (hOpMe, IPOBOISATCS B THCEMEHHOM
dopme;

4) JJIs1 UHBAJIMAOB U JIMI[ C OTPAHWUYCHHBIMH BO3MOKHOCTAMU 3/I0POBbA,
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HMEIOIINX HAPYIIEHHUsI ONMOPHO-IBUIATEILHOTO anmapara:
- TS TUTT C HAPYIICHUSIMU OMTOPHO-/IBUTATEIILHOTO arniapaTa, HapyIeHHsI-
MU JABUTATEIbHBIX (PYHKIIUN BEPXHUX KOHEUYHOCTEH WIIM OTCYTCTBUEMBEPXHHUX KO-
HEYHOCTEH: MIChbMEHHBIC 3aIaHUS BHITIOIHSIIOTCS HA KOMITBIOTEPE CO CIIECIHATN3H-
POBAHHBIM MPOTPAMMHBIM 00€CTICYCHIEM WM HaTUKTOBBIBAIOTCS] ACCHCTEHTY,
BBITIOJIHEHHE 33JIaHN (T€CTOB, KOHTPOJIBHBIX Pa0dOT), MPOBOJANMBIC BIIMCHMEHHOM
dbopme, IpoBOJATCS B YCTHOM popme ImyTeM orpoca, 6ecenbl ¢

00yJarommumcs.

9. YueOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecnevyeHne JUCIUIIINHBI
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8. MaromaeBa M. A. [Ipaktukym no Bbiciieit matemaTtuke. Yacts 1, 2. YueOHo -
Metoauyeckoe nocooue.-I'posusiit, U] ITTHTY, 2014.

9. Kapaka3psan C.A. /ludpdepenunanbHoe ucurcieHne GyHKIIMU OJTHOU MEepEeMEH-
HOU [DrnexkTpoHHBIN pecypc]: yueOHoe mocobue/ Kapakaspsn C.A., Ilak DO.E.,

ConoBbéBa O.B.— DOnektpoH. TekcroBeie jgaHHble.— CII6.: Cankt-
[leTepOyprckuii rocyapCTBEHHBIH apXUTEKTYPHO-CTPOUTENbHBIN YHUBEPCHU-
teT,ObC ACB, 2015.—99¢c.—Pexum JOCTymna:

http://www.iprbookshop.ru/33307.— 3BbC «IPRbooks», mo mapoto.

10.banaun K.b. KpaTkuii kypc BbICIIENl MaTEMaTHKH [DJIEKTPOHHBIA pecypc]:
yueonuk/ K.B. banaun [u ap.].— DaekTpoH. TeKCcTOBbIe naHHbIe.— M.: Jlamkos
u K, 2015.— 512 c¢.— Pexum noctyna: http://www.iprbookshop.ru/14611.—
OBC «IPRbooksy, o mapoto.

11.MarameBa X.II., CociaambexoBa JI.C. COOpHUK aTTECTAIIMOHHBIX 3aJIaHUH 110
Kypcy «Bricmas matematukay. — I'posnsii, I I'THI,2009.
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12.1lInnoBa 3.B. Teopuss BEpOSITHOCTEW W MaTeMaTHYECKas CTAaTUCTUKA [DJeK-
TpOHHBIN pecypc]: yueOHoe nmocooue/ llunora 3.B., lllunos O.U.— DnexkTpoH.
TekcToBble AaHHble.— CapartoB: Au [Iu Ap bykc, 2015.— 158 ¢c.— Pexum no-
cryna: http://www.iprbookshop.ru/33863.— ObC «IPRbooksy, 1o mapouio.
13.Paoymko A.Il. [u np.]MHauBUyaldbHbIE 3aaHUS 1O BBICIIEH MaTEMaTHKE.
Yacte 1. JIuneliHast u BekTopHas anrebpa. AHanuTudeckas reometpus. Jdudde-
peHIMaIbHOEe HCUuciIeHue (GYHKIUNA OMHOW TMEepEeMEHHON [DJIeKTPOHHBIN pe-
cypc]: yueOHoe mocobue.— IJIEKTPOH. TEKCTOBBIC JaHHbIC.— MMUHCK: Boimoii-
mas 1IKOJIA, 2013.— 304 c.— Pexum JIOCTyIIA:
http://www.iprbookshop.ru/20266.— 9bC «IPRbooks», mo maposro.
Ipumeuanue. YkazaHHbIC MaTepUATHl UMEIOTCS HA Kadelpe ¥ B UATATHHOM 3a7I¢ YHU-
BEPCHUTETA, a TAIOKE Ha caiiTe Kadeapbl, OTKY/Ia CTYZICHT MOYKET OECIUIaTHO CKadaTh HEOOXOIH-
MbI MarepyaL.
HNHurepHer pecypcebl
1. Caiit kadeapsl «Bpiciias U NpUKIagHAs MATEMAaTUKa»: vin-ggntu.ru
2. http:// www.iprbookshop.ru
3. http://e.lanbook.com

10. MaTepuanbHO-TeXHHYECKOe OOecreYeHne JUCHUILTUHbI

3a xadenpoit «Beiciias u MpuUKiIagHas MaTeMaTHKa» B IJIABHOM y4eOHOM KopIyce
3aKperuieHbl JeKuuoHHas ayautopus Ne 1-08, ayautopuu 1uisi IpOBEIECHUS MPAKTHYE-
ckux 3aHaTuii NeNe 2-08, 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 2-39, G0ABIIMHCTBO U3 KO-
TOPBIX OCHAILEHO TaOJMIIAMH, TpaUuecKuM MaTepuajoM, YepTexamH MO JUHEHHON
anrebpe, dJIeMEHTaM BEKTOPHOM aireOpbl, aHAIUTUYECKOW reomeTpuu, auddepeHiim-
ATHbHOMY HMCYHCIICHUIO (DYHKIIUH OJHOM MEpEeMEHHON, MHTETPAIbHOMY HCUHCICHUIO;
ayn. Ne 2-12 ciiyKuT B Ka4€CTBE KOMITBIOTEPHOTO KJIAcCa, TJI€ YCTAHOBJIEHBI 12 KOMITb-
I0TEPOB, KOTOPHIE UCHOJIb3YIOTCS ISl CAMOCTOSATENbHON padOThl CTYACHTOB; 3[IECh KE
BO3MOYKHO MCIOJIb30BaHUE KOHTPOJUPYIOIIUX Mporpamm i npuéma 3a4€TOB M K3a-
MeHOoB. Ha kadenpe umerorcst ”HTepakTHUBHAs JOCKA U TUATIPOEKTOP.

11.lonosiHeHust M U3MEHEHHMs B padoyvel mporpaMmMe Ha y4eOHbIH ro/

JIOTOJIHEHUSI K U3BMEHEHHUS B paboyue MPOrpaMMbl BHOCSATCS €KETOTHOTIepE]
Ha4yaJioM HOBOT0 yueOHoro rojaa no ¢popme. U3meneHus 10KHB 0QOPMIISITHCS

AOKYMCHTAJIbHO B BHOCATCA BO BCC YUTCHHBIC OK3CMILISAPHI.
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JIUCT
corjiacoBanusi padoyeii nporpaMmmblI

CocraButenb | . 3aBpuera M. C-3.

COTI'JTACOBAHO:

3aBenyromuii kaheapoi «Beiciias u
MPUKJIAIHAS] MATEMATUKA _ I'auaeB A. M.

3aBenyromuii kadeapoi :
«III'u I'» e had Onbxaes A.C.

Hupexrop IYMP /%17 - MaromaeBa M. A.
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	6. Самостоятельная работа студентов по дисциплине
	Самостоятельная работа студентов организуется в соответствии с «Положением о самостоятельной работе студентов ГГНТУ» следующим образом:
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