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1. Hesun 1 3312494 QM CHUNIIIMHBI

Lenpro npenogaBanus AUCHUILUIMHBI «MaTeMaTukay sIBASETCS: pa3BUTUE HABBIKOB
MaTE€MaTUYECKOr0 MBIIUIEHUS, HABBIKOB MCIOJIb30BAaHUSI MAaTEMaTUYECKUX METOJO0B H
OCHOB MAaT€MAaTHYECKOT0 MOJEIMPOBAHUS B PEIICHUH KOHKPETHBIX 3a7a4; BOCIIUTAHUE
MaTeMaTUYECKOM KYJIbTYypbl OOYYarolIerocsi, KOTOpOE€ BKJIIOYAET B ce0s: MOHMMAaHUE
HEOOXOIUMOCTH MaTeMaTHYEeCKON COCTaBIISIONIEH B 0OIIel MOJATOTOBKE, BBHIPAOOTKY
IPEACTABICHUS O POJIM U MECTE MATEMATUKNA B COBPEMEHHOW IUBWJIN3ALUHA U B MUPOBOM
KYJIbTYpE, YMEHUE JIOTUYECKH MBICIIUTh, OTIEPUPOBATh A0CTPAKTHBIMU 00bEKTAMU U KOP-
PEKTHO HMCHOJIb30BATh MATEMATUYECKUE MOHATHS U CUMBOJIBI JIJISl BBIPAKEHUS KOJIMYE-
CTBEHHBIX U KQUECTBEHHBIX OTHOILICHUIA.

3agayamMm U3y4eHUs AUCIUIUIUHBI SBJISIIOTCS: 00y4YE€HUE CTY/IEHTOB OCHOBHBIM Ma-
TEMAaTHUYECKUM METO/1aM, O3HAKOMJIEHHE CTYJIEHTOB C Pa3JIMYHBIMU MPHUIOKEHUSIMU 3THX
METO/IOB K PEIICHUIO MPAKTUYECKUX 3a7a4 ¢ YIIOPOM Ha T€ pa3/ielibl MaTeEMaTUKH, KOTO-
pbI€ B COOTBETCTBUHU C yYEOHBIMH IUIAHAMH UMEIOT IEPBOCTENIEHHOE 3HAYEHUE IS 1O~
TOTOBKH CHELMAIUCTOB.

2. MecTO IUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NPOrpaMMbl

MaremaTtuka OTHOCUTCS K 010Ky 1 yueOHOro 1iaHa.

OcHOBOI1 OCBOEHUS TaHHOM Yy4eOHON NUCLUIUIMHBI SBIIAETCS IIKOJBHBIA KypC Ma-
TEMaTUKHU. DJIEMEHTBI HEKOTOPBIX Pa3AesioB MaTEMaTUKH, U3y4aeMbIX B By3€ (JIMHEHHas
anredpa, nuddepeHaibHOe U HHTErpaibHOE UCUNCICHUS (PYHKIIMU OJTHOM mepeMeH-
HOM, aHAIUTUYECKAsI TEOMETPHSI ), 3aJI0KEHBI B IIIKOJIBHOM KypCce MaTEMAaTUKH; 3HAHUE
3TUX 3JIEMEHTOB 0053aTEIbHO KaK JUIsl YIIyOJIEHHOTO U3YUYEHUs YKA3aHHBIX Pa3/elioB
MaTE€MaTHUKHU B BY3€, TaK M JUIsl OCBOCHUS TAKUX Pa3JElOB, U3YYEHUE KOTOPBIX MPEIy-
CMOTPEHO TOJIBKO B BbICIIEH MaTeMaTuke (quddepeHaibHoe UCUUCICHHE (QYHKIHUIMA
HECKOJIbKHX IEPEMEHHBIX, NU(epeHInaNIbHble YPAaBHEHUS, YUCIOBbIE U (DYHKIIHO-
HaJIbHBIE PSAJIbI, BBIYUCICHUE YUCIOBBIX XapaAKTEPUCTUK CIyYalHBIX BEJIUYUH, UCTIOJIb-
30BaHUE MAaTEMaTUYECKUX METOJIOB 00paOOTKH CTATUCTUUECKUX JAHHBIX U JPYTHUE).

B cBoto ouepenb, 1aHHAs AUCLMIUIMHA, IOMUMO CAMOCTOSITEIbHOTO 3HAYEHUSs, SB-
JSieTCs MPEAIIECTBYIOMIEH I CIEAYIOMNX €CTECTBEHHOHAYUYHBIX U 001ienpodeccuo-
HaJIbHBIX YY€OHBIX TUCUMUILINH, IPEIyCMOTPEHHBIX B YUeOHbIX Tu1aHax: dusuka, Mexa-
HUKa, MaTemaTuueckoe MojenupoBanue, Teopus nosist, Teopust pyHKIINI KOMILUIEKCHBIX
nepeMeHHbIX, OnepanuoHHOE HCYUCIIEHHE.

3. IlepeyeHb MIAHMPYEMbIX Pe3yJIbTATOB 00y4YeHUs MO AUCHHUILINHE (MOIYJII0),

COOTHECEHHBIX C HHAMKATOPAMM I0CTHKEHUS] KOMIIETeH M I

B pesynbTare 0cBOEHHUSI NUCUUIUIMHBI BBHITYCKHHUK CIIELUAINTETa JTOJKEH 00Jia-

JaTh CIAEAYIOUIMMH 0011enpodeccnoOHaTbHBIMU KOMITETEHIIUSIMU ¥ HUHIUKAaTOpaMu

UX JOCTHKCHHUM:

Taoauna 1
Kox mo ®1'OC NuaukaTopsl J0CTHKEHUS IlnanupyemMsble pe3yJibTaThl
00y4eHHUs M0 JUCIUITHHE
(3YB)
YHuBepcajbHbIe
YK-1 Cnocoben ocy- VK.1.1. BeIOupaeT UCTOYHUKU HH-  [3HATh: OCHOBHBIE TIOHSTHS U METOJIbI
IECTBIIATH TIOUCK, Kpi- | (popMaiuu, aneKBaTHbIe IOCTAB/IEH-  [THHEHHOIT anreGpbl, aHATUTHYECKO#H
HBIM 3a/1a4aM.




TUYECKUI aHAIN3 U CUH-
Te3 HHPOPMAITNH, TIPHIME-
HSTh CHCTEMHBIN TIOTXO]T
JUTSL PEILICHUS TIOCTaBIICH-
HBIX 3aJ1a4

VK.1.2. leMoHCTpHUPYET YMECHHUE
OCYIIECTBIISITh IOUCK HH(DOPMAIIUUH
paccMaTpuBaTh Pa3UYHbIC TOUKH
3pEHUS ISl PEIICHUS TIOCTaBICHHBIX
3aja4

FEOMETPHUU, MATEMATHIECKOTO aHa-
mr3a, muddepeHInaIbHBIX YpaBHEHUH,
TEOpPHH BEPOSITHOCTEH U MaTemMaTnye-
CKOHM CTaTUCTHKH.

'YMeThb: COCTaBIATh ypaBHEHUS MPSi-
MBIX U KPUBBIX JIMHUW Ha IIOCKOCTH U
B IIPOCTPAHCTBE, TIOBEPXHOCTEH BTO-
[poro mopsiaka, fudhepeHITMpoBaTh 1
MHTErpUPOBaTh GYHKIIUH OJHOW U He-
CKOJIBKMX TIEPEMEHHBIX, PelIaTh MPo-
creitmme nuddepeHnmanpHbIe ypaBHe-
HYSI, UCCIIEIOBATh HA CXOJIUMOCTD
PSIIBI, HAXOIUTh YUCIIOBBIC XapaKTepH-
CTUKH CITy4alHBIX BEJINYHH.
BuageTh: MeTogaMu MOCTPOCHHS Ma-
TEMaTUYCCKUX MOJICIICH MPU PEIICHUU
[MPOM3BOJICTBCHHBIX 3a]1a4.




4. O0beM IMCHUIIMHBI M BUABI Y4eOHOH padoThl
Taoaumna2

Bcero u./3.e. CemecTpsl

Bu yue6Hoii pa6oThbI 10120) 300

(8]0]0) 300 1 2 3 4 1 2 3 4

Konraxraas paGora 264/73 | 80/2,2 2-0-2 2-0-2 2-0-2 2-0-2 | 10-0-10 | 10-0-10 | 10-0-10 | 10-0-10

(Bcero)

B Tom uuce:

Jlekiuu 132 40 34 32 34 32 10 10 10 10
[Ipaxtrueckue 3ausaTus (113) 132 40 34 32 34 32 10 10 10 10

CamocTosiTe/ibHast padoTa

348/9,7 | 532/14,8 68 64 68 64 124 160 124 124
(Bcero)
B ToMm uncne:
g;monHeH“e fHACEMErHON 132 142 17 16 17 16 34 40 34 34
W3yueHue BONpocoB, BbIHE-
CEHHBIX Ha CAMOCTOSITEIIb- 216 390 54 54 52 52 90 120 90 90
HYIO paboTy
O01mas 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

JK3a- JK3a- JK3a- JK3a- JK3a- JK3a- JK3a- JK3a-

Buag oruernocTn
MCH MCH MCH MCH MCH MCH MCH MCH




5. Coaepxkanue TUCUMILTHHBI

5.1. Pazaenanl AMCHUIIJIMHBI M BUABI 3aHATHH

Ta6auua 3
Ne HaunmenoBanue pasjea Hacer aek- | Hacwt npak- | po o
IHUOHHBIX THYECKUX
n/m AUCHMUILTAHBI IO ceMecTpam I ARSI 4acoB
1cemectp
Bcero 34 34 102
1 | JIuneiiHas u BeKTOpHAas anredpa 16 16 32
2 | AHamuTHUYECKasi TEOMETpUs 10 10 20
3 | BBegenue B MaTeMaTHueCKuil aHAINA3 8 8 16
2ceMecTp
Bcero 32 32 64
4 IlH(b(bepelv{uHaanoe ncunciene byHK- 20 20 40
IIUU OJTHOU TIEPEMEHHOM
5 | OyHKIIMK HECKOJBKHUX MePEMEHHBI 12 12 24
3 cemecTp
Bcero 34 34 68
6 I/IHUTerpaJn,Hoe MCuHCIIeHIC byHKIMU O11- 18 18 36
HOW IMepeMEHHON
7 | InddepennnanbHbie ypaBHCHHS 16 16 32
4 cemecTtp
Bcero 32 32 64
8 | Psabr 10 10 20
9 KpaTHble, KpHBOJUHEIHBIE U ITOBEPX- 8 8 16
HOCTHBIC HHTETPAJIBI
10 OcHOBBI TEOPHH BEPOATHOCTEH 1 MaTeMa- 14 14 28
TUYECKOM CTAaTHCTUKU

5.2. JleknMoHHBIE 3aHATHSA

Taoauna 3

Ne
n/a

HaunmenoBaunue
pazjiena TUCIUTIINHbI

Coneprkanue pasjena

l-i cemMme cTp

JIuneliHast u BEKTOP-
Has anreOpa

Onpenenureny BTOPOro U TPETHETO MOPSIKOB U UX CBOWMCTBA.
[Tonsarue o0 onpexnenurene N-ro nopsiaka. CucTeMbl TUHEHHBIX
ypaBHeHUN W uX uccienosanue. Meroxg Kpamepa m meron
I"aycca pemenus cucreM. Martpulibl 1 feiictBust HaJ HUMH. O0-
paTtHas matpuiia. MaTpuyHbIi CIOCOO PEIIeHUs] CUCTEM JIMHEH-
HBIX ypaBHEHMU. JleKapTOBBI MPSIMOYIOJIbHBIE KOOPAMHATHI HA
IIJIOCKOCTH M B MPOCTpaHCTBe. BekTopsl. JlelcTBUS HaJ BEKTO-
pamu. CKaJsipHO€E, BEKTOPHOE M CMEIIAHHOE ITPOU3BEICHMSI BEK-
TOPOB.




ABanuTnyeckas
reoMeTpus

Paznuunble ypaBHEeHHs npsiMoil Ha tuiockocTr. Touka nepece-
YeHUs JBYX IPSAMBIX, YIOJd MEXAy AByMs npsmbeiMU. Kpusele
BTOPOT'O MOPsIJIKA: OKPYKHOCTB, JUTUIIC, TUIlepOoa, mapabdona.
YpaBHEHUE IUIOCKOCTH, MPOXOSIIEH Yepe3 JaHHYIO TOUKY Iep-
NEHJIUKYJSIPHO JaHHOMY BekTopy. OOlee ypaBHEHHE IUIOCKO-
CTU. YpaBHEHHUE IJIOCKOCTH B OTpe3Kax. PaccrosiHue oT TOYKH
J10 TUIOCKOCTH. YTOJI MEXAY INIOCKOCTAMU. Y CIIOBUS ITapalJIeib-
HOCTH UM IEpPHEHIUKYJSIPHOCTH ILIocKocTed. IIpsmas B mpo-
ctpaHcTBe. KaHOHMYECKHE U TapaMeTpUYECKUE yPaBHEHUS MIpsi-
MOH B IIPOCTPAHCTBE. YTOJI MEXAY NPSMBIMU B IIPOCTPAHCTBE.
VYcnoBusa napajuieIbHOCTH M NEPHEHIUKYIAPHOCTH HMPSIMOU U
m10ckoCcTH. Toyka nepecedeHus NpsMou U NII0CKOCTH. [logepx-
Hocmu epawenus. Llununopuueckue u KoHuueckue nogepxHo-
cmu. [logepxnocmu 6mopo2o nopsioka.

Bseneunue
B MaTeEMaTHYECKUI
aHann3

MHnooicecmso  Oeticmeumenvhvix uucen. YHucnosvle npome-
acymru. Mooyne yucaa. [ouamue ¢ynkyuu. Obracms onpede-
JeHus u ooaacme 3navenull Qynxyuu. Cnocoowl 3a0anus GyHK-
yuu. OcHosHble dleMenmaphvle QYHKYUU U Ux epaguKu.

[Ipenen Gpynkuuu B Touke U Ha OeckoHeUHOCTH. beckoHeuHo
maible pyHKUIuU. OrpanndyeHHble GQyHKIuU. beckonedHo 00Jib-
mre QYHKIUU U X CBS3b ¢ OECKOHEYHO MajbiMU (YHKIUSMHU.
OcHoBHbIE TeOpeMBbl O mnpeaenax. PackpbiTie HeolpeneaeHHo-

0 o

cred Buaa: —, — . [lepBblil U BTOPOi1 3aMedaTesbHbIE MPEICIIbL.
0

HenpepsiBHOCTh QyHKIMU. Toukn paspeiBa U UX Kiaccupuka-
1usi. CBOMCTBA HENPEPBIBHBIX (PYHKIMI: OrPaHUYEHHOCTD, CY-
IIECTBOBAHNE HAWOOJBIIEr0 U HAUMEHbIIET0 3HaYeHUH, cylle-
CTBOBAHME ITPOMEXKYTOUHbBIX 3HAUCHUH.

KomruiekcHble uMcna: onpezeneHue, ajiredpanyeckas 3aIuch
qucell U apudpmMeTHueckue AeHCTBUS HaJl HUMHU; TPUTOHOMETpHUYe-
CKasl U oKa3aresbHask (POpMBbI 3aI1CH; BO3BEJCHHE B CTETICHb KOM-
TUIEKCHBIX YKCEJT; U3BJICUEHHE KOPHS N-il CTEeNEHH.

2-i ¢ e M e cC T Pp

Huddepennmanbaoe
UCYHCIIeHNE PYHKIIUU
OJIHOM ITEPEMEHHOMN

Omnpenenenne MPOU3BOIHON, €€ TEOMETPUYECKUI M MeXaHuue-
ckuii cmbici. nddepenippyemocts pyHKuuil. OCHOBHBIE IIpaBUIIa
middepentmpoBanus. [IpousBonHas cnoxuor QyHkimu. [Ipous-
BOJIHBIC OCHOBHBIX dJieMeHTapHbIX (yHkimi. duddepeniman
¢bynkimit. ['eomerpuueckuit cmbicn muddepentmana. lpumverenue
ouppepenyuana xk npudbaudxcennvim svruucienusm. [Ipon3BoHbIE
nmapaMeTpudecKy 3amaHHbIX (QyHKIwiA. JuddepenimpoBanue He-
SIBHO 3a7aHHbIX (pyHKIMHA. [IponsBoaubie n muddepeHimans! Bbic-
X nopsakoB. Teopemsl Pois, Jlarpamka, Komm. pasuio Jlo-
murans. @opmyna Teitnopa. Heobxoaumble u 1ocTaTouHbIe YCIIO-
BUsI BO3pacTaHus U yobiBaHus pyHkimu. HeoOxomumble u octa-
TOYHBIE YCIIOBHS SKCTpeMyMa (DYHKIIMH. BBITYKIIOCTE M BOTHYTOCTB
kpuBoil. Touku nepern6a. AcumMnTots! rpaduka pyHkiuu. OOrmast
cXeMa HcciieJoBaHus (PYHKLUH U TIOCTPOEeHHE ee rpaduka.




DyHKIMU HECKOJIBKUX
IIEPEMEHHBIX

OyHKIIUN HECKOJIBKHUX TIePEeMEHHBIX. [Ipenen u HempepbIBHOCTh
(YHKIIUU HECKOJIBKHX TEPEeMEHHBIX. YacTHBIE TPOU3BOHBIC.
[Tonnswnii nuddepennnan. [Ipunoxenue nomuoro nuddepeHIm-
aJla K TIpUOMKEHHBIM BBIUMCICHHUSIM. YacTHBIC TPOU3BOIHBIE
BBICILIUX MOPSIIKOB. Y PaBHEHHUE KacaTeIbHON IIIOCKOCTH U HOP-
Maju K 1nosepxHoctu. [IponsBoaHas 1o HanpasieHuto. I'pagu-
eHT. DKCTpeMyM (yHKIHMU ABYX MepeMEeHHBIX. be3yciaoBHbIN
IKCTpeMyM. Memoo HaumeHbuux K8aopamos 0opabomru Kc-
nepuMeHmanbHuLX OaHHbIX

3-i c e M ecTPp

HNuTerpansaoe
ucYMCIeHUE PYHKINU
OJTHOU MEPEMEHHOU

ITepBooOpa3nas. HeomnpeneneHHbIi HHTETpaj U €ro CBOUCTBA.
Tabnuua OCHOBHBIX HHTEerpanoB. VHTerpupoBaHue IOABENE-
HHUEM 11071 3HaK JuddepeHnmana; 3aMeHa nepeMeHHO!, HUHTEerpu-
poBaHMe IO yacTsM. MHTerprupoBaHue ApOOHO-palliOHAIBHON
(GyHKLIMN; HUHTETPUPOBAHUE NPOCTEHIINX TPUTOHOMETPUYECKUX
(yHKIMH, MHTErpUpOBaHUE HppaluoHalbHOCTENH. OnpeneneH-
HBI MHTErpajl Kak Ipeaes HHTerpaibHblx cyMMm. CBolicTBa
onpezaeneHHoro wuHrerpaiza. ®opmyna Herorona-JleliOHuIA.
Bbruncnenue onpenenceHHOro MHTErpajla ¢ MOMOIIBIO 3aMEHBI
NEPEMEHHON W MHTErpPUPOBAHUEM MO 4acTAM. [lpubnudicennoe
gvlulCIIeHUue onpeodenenHbiX unmezpanos. HecoOCTBEHHbIE UHTE-
rpaibl. [Ipu3Haku CXOAMMOCTH HECOOCTBEHHBIX HMHTErPAJIOB.
[IpniiosxeHns ONpeesIEHHBIX HHTETPAJIOB: BBIYMCIICHUS II0LIA-
Jel TUIOCKUX (UTryp, IJIWHBI IYTH TJIOCKON KPUBOM, 00HEMOB
Tel.

JubdepeHnmranbHbie
YpaBHCHHUS

3anaun, npuBoAsILKe K AU depeHnanbHbpIM ypaBHeHHsM. O0mue mo-
HsaTHs 1 onpezenenst. JnddepeHnransapie ypaBHEHHS IEPBOTo MOpsiIKa:
C PA3NEISIOIMMUCS TIEPEMEHHBIMH, OJTHOPO/IHBIC, IMHEHHBIE, B TOJTHBIX
mahdepentmanax. uddepeHnmanbaple ypaBHEHHS BBICIINX TIOPSIKOB,
JIOITYCKAIOIIIME TIOHM>KEHUE Topsizika. JIMHEHHbIE OJTHOPOHBIE U HEOIHO-
ponubie auddepeHnanbHbIe ypaBHEHHs! BBICIINX MOPSAKOB. CTpyKTypa
001I1ero perieHust JIMHEHHOro OAHOPOAHOro ypaBHeHHs. JInHelHbIe 0HO-
pomHbie qudepeHIMaTbHbIe YPaBHEHHs C TIOCTOSIHHBIMUA Kod(duImeH-
Tamu. HeorHopoabie i depeHiaibHble ypaBHEeHHsI ¢ TIPABOM 4acThIO
creranbpHoro Buna. Memod Jlazpanoica peuteHust iuHetiHo2o HeoOHOpoO-
Hoeo ypasuenus. Cucmemvl Oughgepenyuanvuvix ypasrenuu. Hopmanvhas
cucmema. Memoo ucknouenus pewenus cucmemsl OuPhepeHyuanbHbix
ypagreruy. CACTEMbI JTMHEHHBIX U QepeHMaIbHbIX YpaBHEHUH Tep-
BOT'0 IIOPSAKA C HOCTOSIHHBIMY KO3(pHUIIMEHTaMH.

4-i c e M e cT P

Psaner

YucnoBble psabl, CXOAUMOCTb M cyMMa psiga. HeoOxonmmoe ycioBue
CXOIMMOCTH. PsiIbl ¢ TOJOKHUTENBbHBIMU 4ieHaMH. JlocTaTouHble Npu-
3HAKW CXOIWMOCTH: TIPWU3HAKU CpaBHEHWs, npu3Hak Jlamambepa, paau-
KaIbHBIA ¥ WHTETpalbHBINA mpr3Hakyu Kormm. 3HakormepeMeHHBIE Psipl.
[pmsHak JleiioHuna. AOCOMIOTHASE M yCIOBHAS CXOOUMOCTb. DyHKIMO-
HAITBHBIE PsIBI, 0071acTh cxoauMocTr. CTeneHHble psabl. Teopema Abers.
Wurepsan u panuyc cxonumocti. Juggepenyuposanue u unmezpuposa-
Hue psioos. Pazioxenne (pyHKIWI B CTETICHHBIC PSIJIBL.




Kpatnsie,
KPUBOJIMHEWHBIE U
IIOBEPXHOCTHBIE
HHTETpaJIbl

3amaun TEOMETPHIECKOrO W (PM3MUYECKOr0 XapakTepa, TMPUBOISIINE K
TTOHSATHIO TBOWHOTO MHTErpajia. CBOMCTBA MBOWHOTrO MHTErpaia. Beramc-
JIeHe ABOWHOro MHTerpana. TpoitHoli uHTerpan. Beruncnenue TpoiHOro
WHTErpasia. 3aMeHa MEepPeMEeHHbIX B KpaTHBIX MHTerpanax. [lpunoskenus
KPaTHBIX WHTETPAJIOB: BBIYMCIICHHE TUIONIA e IIOCKUX (PUTYD; BHIYHMCIIE-
Hre 00beMoB Tell. KpuBonMHEHHbIE HHTErpaIbl TIEPBOTO U BTOPOTO POAA.
[purnoxkeHns: KPUBOJIMHEHHBIX HHTErpasioB. [10BEpXHOCTHBIE HHTETPAIBI
TIEPBOTO ¥ BTOPOTO POJIA.
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OCHOBBI TEOpUHU
BEPOSITHOCTEN U MaTe-
MaTUYECKOU CTaTU-
CTUKU

[penmer Teopuun BepositTHOCTEH. [IpOCTPaHCTBO ANIEMEHTAPHBIX COOBI-
THiA. AnreOpa coObIThii. Kitaccnueckoe u reoMeTpruuecKoe ornpeieTeHHs
BepositHocTH. KomOnHaropuka. burom Herotona. DnemeHTapHas Teo-
pust BepositHocTell. IloBTopHble wucnbitanus. dopmyna bepHyuin.

Haugepositheliiee uncno My HACTyIJIeHUs: COOBITUSL B JAHHOW CEpUU

OITBITOB. JIUCKPETHBIE CIydaliHble BeaMUMHbL. DYHKIMS pacrpeaeieHus,
cBoiicTBa. HenpepbiBHBIE ciyydaiinble BenuunHbl. OyHKIMS pacnpeene-
HUSI, TUIOTHOCTB PaciipeeieHus, UX B3aUMOCBS3b U CBOCTBA. UncCIioBbIe
XapaKTePUCTUKKU CITydyallHOW HerpephIBHOW BenuuuHbl. HopmanbHoe
pacrmpesieieHle U ero YMCIOBbIE XapakTeprUCTUKU. CiydaiiHble BEKTOPHI.
3akoH pacrnpeneneHus. UnciIoBble XapaKTePUCTHKU CITyYalHBIX BEKTO-
poB. YcnoBHble MaTeMaTrueckue oxunanus. Oyukuuu perpeccun. Ko-
s durment xoppensuun. Hopmuposannas ciyuatinas eenuyuna. Hepa-
sencmeo Yeoviuesa. Teopema Yeoviuesa. Teopema Bepuynnu. Teopema
Maprosa. Humeepanvnas meopema Myaspa-Jlanaaca.

OCHOBBI CTaTHCTUYECKOTO OmnucaHus. ['ucrorpaMma 1 MoJMroH va-
CTOT. DMITUPUYECKOE PACIIPENICIICHUE U €ro CBOWCTBA. BriOopouHbIe
XapaKTePUCTUKH U UX pacrupeneneHus. Todeunsie orenkn. CBo¥cTBa
HECMEIIEHHOCTH, COCTOSATENFHOCTH M A heKkTuBHOCTH. OTBICKaHHE
OIIEHOK METOZIOM MOMEHTOB.

IIpumeuanue. KypcrBoM BblJI€I€HBI BOIPOCHI JJIsi CAMOCTOSITENILHOM paObOThI CTYIEHTOB.

He npenycmorpenst

5.3. JIaGopaTopHbIe 3aHATHSA

5.4. IlpakTuyeckue 3aHIATUSA

Tab6auma 4
HanmeHnoBanue
No ni/mt pasnena JuCIu- Conepsxanue pasnena
TIJIMHBI
- ceMmecT P
Brruncnenue onpenenureneit 2-ro, 3-ro u N-ro nopsjakos. Pe-
LIEHHE CUCTEM JIMHENHBIX ypaBHeHUH MeTonoM Kpamepa. Crnoxe-
HUE U YMHOKeHue matpull. Haxoxxaenue oopatHoil MaTpulibl. Pe-
LIEHWE CUCTEM YPaBHEHMM MaTpUuHbIM MeTonoM. Merton 'aycca
. pELIeHUs] CUCTEM JINHEWHBIX ypaBHEeHM. [loHATHE BeKTOpa U 1eH-
JInHeliHAs M Bek-

1 ctBus Haa HUMHU. Optel. [Ipoeknus Bekropa Ha och. [InnHa Bek-

TOpHasi ajredpa.

Topa. CKalsipHOe POU3BEIEHHE ABYX BEKTOPOB, YCIOBUE NIEPIICH-
JUKYJIIPHOCTH BEKTOPOB. BEKTOpHOE M CMEIIaHHOE MPOU3BEIECHUS
BEKTOPOB U MX cBoiicTBa. Hampasisitonye KOCHHYChl BEKTOPOB.
I'eomeTpruyecKuii CMBICI BEKTOPHOTO U CMEIIAHHOTO MPOU3BEE-
HUA.




AHaJIUTHYECKASA
reoMeTpusi.

Paznuunble BUIbI ypaBHEHUM MPSIMOI Ha TJIOCKOCTH. Touka me-
peceueHus NpsIMbIX, YTOJI MEXAy psiMbIMU. KpuBbie BTOporo mo-
psIKa: OKPYKHOCTB, DJIIUIIC, TUIIEpOOJia, mapabosia. YpaBHEHHE
IUIOCKOCTH, MPOXOJAIIed Yepe3 3aJaHHYyI0 TOUYKY IMEpHEHAUKY-
JSIPHO JaHHOMY BekTopy. OO111ee ypaBHEHUE IIIOCKOCTH. Y paBHe-
HUE IJIOCKOCTH B OTpe3Kax. PaccTosiHMe OT TOUKHM JJO TIOCKOCTH.
VYron Mexy INIOCKOCTAMM. Y CJIOBHS NIapaJuIeIbHOCTU U IIEPIECH-
JUKYJISpHOCTH 1uiockocTel. [Ipsmas B mpoctpancTse. Kanonuue-
CKHE M IapaMETPUYECKUE YpAaBHEHUS IPSAMOM B IIPOCTPAHCTBE.
Yros Mexay IpsMBIMU B IIPOCTPAHCTBE. Y CJIIOBUS MapalIeNIbHO-
CTH U NEPIEHIUKYJIIPHOCTH IPSIMOM M IIIOCKOCTH. Touka nepece-
YEHUS IIPSIMOM U INIOCKOCTH.

BBenenue B mate-
MAaTHYeCKHUi
aHaJIn3.

IIpenen uyucioBoil mocienoBaTenbHOCTH. llpenen QyHKuuM B
TOYKE U Ha OeCKOHEUYHOCTH. beckoHeyHO Oobiue 1 6ECKOHEYHO
Mmaiile GyHKIMU. Berancnenue npenenos. PackpeiTue Heonpenae-
nenHoctel. [lepBrbiii 1 BTOpoil 3ameuaTenbHble npeaensl. CpaBHe-
HUe OeckoHe4yHO ManbIX (yHKuui. [IpaBuiia packpbITUs Heolpe-
neneHHocteid. IlonsTre HenpepbBHOCTH QyHKIMH. OTHOCTOPOH-
Hue npejesnbl. Touky pa3pbiBa, UX Kiaccudukanus.

KomriekcHbie yncia. Anredpandeckas popma 3armicu KOMITICKC-
HOTO unciia. Moysib U apryMeHT KOMIUIEKCHOTO uuciia. JledcTBus
HaJa KOMIIJICKCHBIMU 4YHCJIaMU. TpI/IFOHOMeTpI/ILIGCKaFI n I1OKa3a-
TeJbHas POPMBI 3aIMCH KOMILIEKCHOTO uncia. @opmyina Myaspa-
Jlannaca.

2- ¢c e M e CT P

JAnddepenuuannb-
HOE HCYHCJIeHHEe
(pynkuuii oqHoi

1nepeMeHHOM.

[Tpon3Bo/iHBIE OCHOBHBIX 3JIeMEHTapHbIX (pyHKuM. Tabnuma
npou3BoaHbIX. [IpaBuna muddepennuponanus. [IponsBoaHas
cinoxxHol pyHkumu. nddepennmpoBanne HesIBHON QyHKIUH.
[TpousBoaHas GyHKIMH, 3a1aHHON apamerpudecku. uddepen-
man ¢pynkuuu. [Ipasuno Jlonurans U ero UCMOIb30BaHUE IS
packpeITHs HeonpeneaeHHocte. MccnenoBanue GyHKIMH C 1M0-
MOIIbIO MPOU3BOAHON. OThICKaHUE HANOOIBIIET0 U HAUMEHb-
niero 3HaueHui QyHKIUM, TuddepeHIpyeMoil Ha OTpe3Ke.
Acumnrotsl rpaduka pyaknuu. OOmas cxema ucciae10BaHus
(GYHKIIMM U TOCTpOeHHE e€ rpaduka.

DOYHKIUH HECKOJIb-
KHMX NepeMeHHbIX.

Obnacth onpeseneHus: GYHKIUU ABYX IEepeMEHHbIX. YacTHbBIE MPOU3-
BOJIHbIC (DYHKI[MHM HECKOJIBKHX MepeMeHHbIX. [TomHbiil muddepennma.
OKkcTpeMyM (QYHKIUM ABYX nepeMeHHbIX. Hanbomnbiee n HauMeHblIee
3HAYCHUsS] QYHKIMH JBYX TEPEMEHHBIX B 3aMKHYTOH obOnactu. [Ipomns-
BoJIHAs 1o Hampasienuto. ['paauent. KacatenbHas miIockocTh ¥ HOP-
MaJib K TOBEPXHOCTH.

3-i ceMecT P




HNuTerpajbHoe uc-
yKc/jaeHne pyHKunu
O/IHOI1 IIepeMEeHHOIA.

[onsite mepBooOpa3Hoil. HeonpenenéHuplii MHTETpal U €ro CBOM-
ctBa. Tabuuna HeonpeaeaEHHbIX HHTErpasioB. OCHOBHbBIE METObI HHTE-
TPUPOBAHUSA: HEMOCPENCTBEHHOE NHTETPUPOBAHNE, HHTETPUPOBAHHUE ME-
TOJIOM TOABEICHUS 1O/ 3HaK AudhepeHrana, MeTo ] 3aMeHbI IePEMEH-
HOM, METOJl MHTEIPUPOBAHUS 110 yacTIM. MHorouneHsl. OCHOBHas T€o-
pema anreOpsl. PasznokeHue MHOrowIeHa Ha JIMHEHHbIE U KBaJpaTHbIC
MHOXHTENU. MIHTerprupoBanue palMoHaIbHbIX ApoOei. Tumbl mpocTeit-
mIUX ApoOel M MX MHTErpupoBaHue. MHTerpupoBaHue panuoOHaTbHBIX
IpoOeii METOIOM paslIoKeHHS Ha TIpocTeimme npoou. IHTerpupoBanne
MPOCTEHIINX HUPPALMOHANBHBIX (QYHKIMHA. MHTEerpupoBaHue TPUTOHO-
MeTpuueckux GyHkuui. OnpeaenéHnblii HHTErpalt 1 ero cBoicTaa. Pop-
myna Herotona-JleitOnuma. 3aMena mepeMeHHOH B OIIPeIeIEeHHOM WHTE-
rpane. @opmyrna HHTETPUPOBAHNUSA 10 YacTsaM. [Tpunoxkenus onpenencéu-
HOT'0 MHTErpaja.

JAudpdepenunain-
Hble YPaBHEHHUSI.

Juddepenumnansapie ypaBHeHUs 1-TO TOPSIKa: € pa3AesIONIMUCS
TIepeMEHHBIMH, OJHOPOJHBIE W JuHeHHbIe. [IpocTeitmme nuddepenim-
anbHbIC YpaBHEHHS 2-TO MOPSIKA, TOMYCKAIOUIHE TIOHMKEHHUE TOPSIKA.
JluneiiHble OHOPOHBIE U HEOAHOPOIHBIE TU(PepeHInaIbHBIC YpaBHE-
HuUs 2-To nopsiaka. Jlnneitasie muddepeHnmanpaple ypaBHEHHS C ITOCTO-
SHHBIMH KO3(]urmentamu. Pemenue omHOpOIHBIX ypaBHeHHH. Pere-
HUE HEOTHOPOAHBIX NU(PEpEHINATBHBIX YPaBHEHHN C TOCTOSHHBIMH
KOA((UITMEHTAMH C TTPABOX YaCThIO CIEIIMATBLHOTO BUA.

4-i c e M e c T P

Psaabl.

Uucnosele psiabl. CX0AUMOCTh U cyMMa psiga. OCHOBHBIE CBOWCTBA CXO-
psmuxes panoB. HeoOxoanmoe ycnoBue cxoauMmocT psiza. Teopemsl
cpaBHenus. [Ipusnaku danamOepa, Komn. 3nHakouepeayrommecs psijbl.
[Mpusnak Jleiionuna. [onsatue o ¢yHkuuoHanbHOM psge. CTeneHHbIe
psinbl. MHTEpBAN M pagnyc CXOAUMOCTH.

Kparnsie,
KPUBOJIMHEIHbIE U
NOBEPXHOCTHbIE
HHTErpajibl.

JIBoliHO nHTErpa, ero cBoiicTa. Mi3aMeHeHne NopsiIKa HHTETPUPOBa-
Hus. Brruuciaenue )IBOI\/'IHOI“O HHTCTrpajla CBCACHUEM K IIOBTOPHOMY.
TpoiiHOM MHTErpan U ero BEIYHUCICHUE. 3aMEeHa IEPEMEHHBIX B KPATHBIX
uHTerpanax. KpuBonuHelHble HHTETpaibl, UX CBOMCTBA U BBIYHMCIICHUE.
HOBerHOCTHBIG HWHTCIrpalibl 1 UX BBIYHUCIICHUC. HpI/IJ'IO)KCHI/IH KpaTHBIX,
KpHBOHHHeﬁHLIX 1 TOBCPXHOCTHBIX MHTEIPAJIOB.

10

OcHoOBBI TECOPUH
BEPOSITHOCTEI U
MaTeMaTH4YeCKOM
CTATUCTUKH.

OO61ue npaBuiia KOMOMHATOPUKH: IPABUIIO CYMMBI, IPaBUIIO
npousBeneHus. PazMenienus, nepecTanoBky, couetanus. Cinyqai-
HbIe COOBITHSI U Omepaluu Hajl HUMU. HecoBMecTHbIE COOBITHS.
[TonHas rpymmna nonapHo HECOBMECTHbBIX coObITH. Kiaccnueckoe
onpezeneHue BeposiTHocTu. CBONCTBA KIaCCUYECKOM BEPOSITHO-
CTHU. Y CJIOBHAs BEPOATHOCTb. POpMyIia MOJITHOM BEPOATHOCTH.
®opmyia baieca. [loBTopHble ucnibiTanus. buHomMuanbHOE pac-
npenenenue. Popmyna bepnyinu. HauseposTHeiiliee 3HaueHUE
ymclia nosiieHus coObitus. Ciyyaiinas BenuuuHa. OyHKIUA pac-
IIPEICIICHNs U €€ CBOMCTBA. [IUCKPETHBIE U HEIIPEPBIBHBIC CITY-
yaliHble BeJIMYMHBL. [ IIOTHOCTB pacnpenenenus, e€ CBOUCTBaA.
Hopwmainbsslii 3aK0H pactipenenenus. HesaBucumblie ciaydaiiHbIe
BEJIMYUHBI. UNCIIOBBIE XapAaKTEPUCTHUKH CIIy9alHbIX BEIMYUH. Ma-
TeMaTu4yeckoe oxuanue, e€ cpoiicrsa. Koappuiment koppens-
LIUH, €ro cBoMcTBA. OCHOBHBIE OHATUS MaTEMAaTUYECKON CTaTH-
CTHKH: BBIOOPOYHAsi COBOKYITHOCTh, T€HEepaJIbHasi COBOKYITHOCTH,
MOBTOPHAs BBIOOpKA, OeCIIOBTOpHAs BEIOOPKA, OTHOCUTENbHBII
nokasaresb BbIOOpkH. OmnbKa penpe3eHTaTuBHOCTH. [ eHepab-
Hasi CpeHss, BbIOOpoUHas cpeaHsis. JloBepuTenbHble HHTEPBAIIbI
JUISL OLICHKM MaTEMaTUYECKOro 0KUAaHUsI HOPMAIILHOIO pacIipe-
nenenus. OneHka BeposTHOCTH (OMHOMUANIBHOTO paCIpeieTIeHH )
10 OTHOCUTENBHOM YacToTe. CTaTUCTUYECKOE PacIIpeieICHUE BbI-
6opku. [loauron yacTor, rucTorpaMma 4acTorT.




6. CamocTosiTeqibHasi paboTa CTY/IEHTOB IO AUCIUIJINHE
CamocrosiTenbHast padoTa CTYJEHTOB OpraHusyercsi B cooTBeTcTBUU ¢ «Ilomoxe-
HUEM 0 camocTosiTenbHoM padote ctynentoB [THTY» cnenyronum obpazom:
- Ha IEPBOM NPAKTUYECKOM 3aHATUU PYKOBOIAUTEIEM ITUX 3aHITUHN AAIOTCS MO-
JIPOOHBIC MOSICHEHUS O MPUHATOM B YHUBepcuteTe «llookeHnn o 6amuibHO-peii-
TUHTOBOM CUCTEME OLICHKH Y4eOHOH JesTeTbHOCTU CTyAeHTa» U «Periamente
O0aJITEHO-PEUTHHTOBOM OIEHKH YIeOHOH JCSATEIHPHOCTH CTYICHTA 0 Kadenpe
«BpIcias v NpUKIIaHAs MAaTEMAaTUKA;
OpraHM3yeTCsl BbIJlaya CTYACHTAM 3aJlaHui 10 camocTosTebHON padore (CP) He
MO3/IHEE, YEM B TEUCHHUE NEPBBIX JIBYX HEJIEIb C Hauajaa CEMECTpa;
B KOHIIE KaXJ0r0 MPAKTUYECKOTO 3aHATHS CTYJIEHTAM BBIJIa€TCsI IOMAIIIHEE 3a/IaHUE;
B HAayYaJie CIEOYIOLIErO 3aHITUSI OCYIIECTBISIETCS MPOBEPKA IOMAIIHETO 33/IaHUS U
NAETCsl OLIEHKA €0 BBIMIOJHEHUIO, KOTOPasi YUYUTHIBACTCS IIPU aTTEeCTAllMU yu4eOHOM
NEATEIIbHOCTU CTYJEHTA;
Ha KOHCYJIbTAIMSX, POBOJAMMBIX MPEMO/IaBaTeNIeM 10 YTBEPKIEHHOMY Ha Kadeape
rpaduKy, KOHTPOJIUPYETCS X0 BbIMTOIHEHUsI cTyaeHTaMu CP, a Takke UM OKa3bIBa-
€TCs IOMOIIb 110 BOBHUKAIOIIUM Y HUX BOIIPOCAM;
opranusyercCs 3amura CP 10 Havana 3a4€THO-3K3aMEHAIMOHHOM CECCUU;
B Hayase JICKIIMOHHBIX 3aHATUN MpoBepsieTcs paboTa CTYJIEHTOB HAJl MaTepuagioM
MpeIbIIyIIEH
JIEKIIUU YCTHBIM TECTUPOBAHHUEM; OIIEHKH 3TOTO TECTUPOBAHUS TAK)KE YUUTHIBAIOTCS
P TIOABE/ICHUM UTOTOB aTTECTALIMU CTYICHTOB.

Ha camocTosiTenbHy 0 padoTy CTYI€HTOB BBIHOCSITCS CJIEIYIOLIUE TEMBI:

NeNe
i TeMbl 1J151 CAMOCTOATEIBLHOT0 U3YYECHHS
1 IToBepXHOCTH BTOPOTO NOPSAJAKA U UX KAHOHUUYECKHE YPABHEHUS.
BBenenue B MmareMaTHuecKuii aHanu3. MHOXKECTBO JeHCTBUTENBHBIX YHCEIL.
Uucnossie npomexxyTku. Moynb uncina. [lorpeniHocts BerurcieHus (abco-
2 JIOTHAsA, OTHOcUTeNbHas). Onpenenenue QyHkuuu. CrnocoObl 3agaHus
GyHKIMU. DaeMeHTapHble (YHKIMM, MX TpaQuKu: Lefas paluoHaIbHas
byHKLus, TpoOHO-panoHanbHas QyHKIMs, creneHHas ¢yHkuus. [Tokaza-
TeNbHas U Jorapudmuueckas QyHKIUH.
3 [Tpumenenue nuddepennnana Kk npuOIMKEHHBIM BBIYHCICHHUSIM.
4 MCTOZ[ HAaUMCHBIINX KBAaJIpaTOB O6pa6OTKI/I OKCIICPUMCHTAJIbHBIX JaHHBIX.
5 [TpuOmmkEHHOE BBIYMCIIEHUE ONPeeIEHHBIX HHTETPAJIOB.
Merton Jlarpanska penieHus JMHEHHOTO HEOJTHOPOJIHOTO YpaBHEHHUS.
6 Cucremsl nuddepennmanbubix ypaBHeHuil. Hopmanbhas cuctema. Meton
UCKIJTIOUEHHSI peIlIeHHs CUCTEMBI U PepeHIINaTbHbIX YPaBHEHUH.
7 JuddepenurpoBanyie 1 UHTETPUPOBAHUE PAJIOB.




8 HpI/IJ'IO)KeHI/IH KpaTHBIX, KpHBOJ’IHHCfIHLIX 1 NOBCPXHOCTHBIX MHTCTPAJIOB.

HopmupoBanHasi cinyvaiiHas BenuunHa 3akoH Oonbiimx yucen. HepaBeH-
9 ctBo YeOnimera. Teopema UeoOrnimena. Teopema bepuymu. Teopema Map-
koBa. Teopema Ilyaccona. Materpanbnas teopema MyaBpa — Jlarmaca.

Oo0pasen NMCbMEHHOM CAMOCTOATEIbHOM PadoThI 11 1-r0 cemecTpa
1o paszjeny «JJeMeHThbI JUHEeHHO! U BEKTOPHOI aJre0pbl 1 AaHAJUTHYECKOI Ieo-
MeTpUN»
1.Haiitu nmpousBesieHre 4-B U B-A MaTpuIl
A= (g _11) B= (_é _i _‘21) , €CJIM 3TO BO3MOKHO.
1. PemmTh cucteMy JUHEHHBIX YpaBHEHUMN:
1) mo npaBmry Kpamepa;
2) metoqom ["aycca;
2% + X, +3X; =4,
X, +2X, + X3 =4,
3% +4X, + X3 =0.
4. Jlanot uemvipe mouxu A, B, C u D. Hatimu, npumensist 6eKmopHyio aneeopy:.
1) yron ABC;
2) mmomaab TpeyroibHuka ABC;
3) ob6wem mupamuaer ABCD.
A(3,2,1) B(2,-1,0) C(4,0,-5) A(-1,2,3)
5. Ha mnockoctu XOy manbl Tpu 104k A, B u C. Haiitu:
1) ypaBHeHue croponsl 4B Tpeyronbauka ABC;
2) ypaBHEHHUE CpeHEH JIMHUM TpeyroyibHuka ABC, napaiebHOM CTOpOHE
AB;
3) yron BAC;
4) ypaBHEHUE BBICOTHI, OMTYIICHHOW 13 BepiIuHbI C;
5) paccrosiaue ot Touku C 10 psiMoit AB.
A(1,1) B(-1,3) C (-5, 0)
6. IlpuBecTn kK KAHOHUYECKOMY BUIY YPaBHEHUS KPUBBIX U MOCTPOUTH HX.
a) 3x2+2y2+6x+4y—1=0
D) 9x?—-4y?+18x+8y—-31=0
C) 3x2—6x+y+5=0
7. Hana nupamuna ABCD. Hanucats:
1) ypaBHeHue npsimoii AB;
2) ypaBHeHue miockocti ABC;
3) Haiith pacctosiHue oT BepiuHbl D 1o rpanu ABC;
4) wmaittu npoekiuio Touku D Ha mnockoctu ABC;

5) maiitu yroa mexay rpanbto ABC u pedpom AD.
A(3,2,1), B(2,-1,0), C(4,0,-5), D(-1,2,3).

Oo0pasen nMcbMEHHOH CaMOCTOSITEJILHOM PadoThI ISl 2-T0 cemecTpa
no pasaeay «/JAuddepenunaibHoe ucuucjieHne GyHKUMUA OAHOU MepPeMeHHOID)



|. Haiitu mpou3sBoiHbIe QYHKITUI:

1) y:4x5—%+ﬁ—— 2) y=(x*-6x+7)-lgx;

3
3) Y=4XX—J£21; 4) y=arctgv2x—1;
5) y=In(sin2x +cos2x); 6) y=e" y()—2:
X =arcsint
7) y=69% y"-2; Ly 9
)y y {yzl o
9) x¥=vy*; 10) y—(arcsin x)ex
X
*11) y=—t 30 7 r19) y = X3 (x7)
X“ -arctg x (x—4)?
Il. HaiiTu yka3aHHbI€ IPEAEibl, UCIIOIB3Ys paBuiio JlonuTais:
2 ., )
1) lim 10x 2) lim 4sin” X —6sin X +2 .

x>0 —3X+4x°

1 5
3) lim — :
) x—>5( -5 X2—X—20j

X+25|n X+5sinx-3"

4) leLnlthx-lntgnx.

I11. ITpoBecTn noaHoe UccaeqoBaHNe GYHKIUNA U TOCTPOUTH UX TPAPUKH:

1) y= (fﬂ

2) y=In(4—x3)

Oo0pasen nMcbMEHHOM CaMOCTOSITEILHOM PadoThI 11 3-T0 cemecTpa
no pasaeny «MHTerpajbHOe HCUUCTICHUE)

Bapuanr 1
HeonpeneseHubli OnpeaesieHHbIH Heco0cTBeHHBbII
HNuTerpan HHTerpaj HHTEerpaj
NuTerpupoBanue noBecHIEM Henocpencteennoe npumenenue | MHTerpansl ¢ 06CKOHEUHBIMH
MoJ1 3HAK nn(b(bepeHuHana' dhopmynsl HetoTona — JleiiOnumna: 2 %2dx
1) [ ax, 2) ) [ 7o 1) jﬁﬁ—w j dx npeneaan: 1) J‘1+ x®
2x2 +9 cos? X 1 X2 1

I/IHTerI/IpOBaHI/Ie 10 4aCTAM:

3) I (4—3x)e"**dx

3aMeHa epeMeHHO:

K ! 6 —);2)3

HHTCFpaHLI C HCOI'PAHHUYCH-

HBIMHW IIOJABIHTCTPAJIbHBIMU
2

byHKIUAMU: 2) ‘[ W
X —

WuTerpupoBanne GyHKIIMN BUIA

AX+B y AX+B
Jax2 tbx+c  ax?+bx+c

4) J‘ xdx
Va4 +6x-x?

[Tnomanae mI0CKOM GUTYPHI.
Boeruncnuth miiomanas Gurypsl,
OTpaHUYEHHOU JIMHUAMMU:

3) y=(x-2)°% y=4x-8




HHTerpupoBanne pauuoHaIbHBIX
(byHKuI/Iﬁ'
5) I x3 +4x +4x+2 dx
x + 1 x + X+ 1)

Wurterpuposanue
UPPAMOHATBHBIX (DYHKITHIA:

6) I dx
J1-2x —%1-2x

Oo0pasen nMCbMEHHOM CAMOCTOSITEJIbHOM PadoThI 1S 4-T0 cemecTpa
no pasaeny «KpaTHble 1 KPpUBOJIMHEHHbIE HHTETPAJIbI»
|. IlpeacTaBUTh NIBOMHOM MHTErpa H f (x, y)dxdy B BUJI€ TOBTOPHOI'O UHTETpAIA C
D

BHEIIHMM HHTEIPUPOBAHUEM 110 X M 10 Y , eciu obacth D 3a1aHa yKka3aHHBIMH JTHHH-
AMHU

D: y*=2x, x* =2y, x<1;
I1. BerarcuTh ABOMHOM HHTErpa 1mo oosactu D, orpaHn4eHHO# yKa3aHHBIMU JIMHU-
AMU

”(Y—X)dXdy, D:y=x, y=x?
D

. Beraucnuts miomaib obnactu D, orpaHu4eHHON 3a1aHHBIMU JTUHUSIMU.
D:y=x*+1 x+y=3;
IV. BeraucnuTh TpoiHbIE HHTETPAIbI
[[J@x? +3y +z)dxdydz, V:2<x<3, -1<x<2, 0<z<4;
\%

V. BruuciuTh KpUBOJMHEHHBIN HHTErpa |-ro pona J = f f(M)dl.
L

f(M)=4¥x -3y, L — orpe3ok npsamoii ot Touku (1,0) 10 Touxu (0,1).

7. OueHO4YHBbIE CpeaAcTBa
7.1. Bonpochbl K py0e:KHBIM aTTeCTALMAM
IlepBblii cemecTp
Bomnpocs! k nepBoii py0ekHoO# aTTecTauuu

JIuHeiiHas U BeKTOpPHaA ajaredpa
OcCHOBHBIE CBOICTBA OMPEACIUTENCH
BriBog dhopmyn Kpamepa 11st petiieHns cucteM JTUHEHHBIX YpaBHEHUH
Merton ["aycca penienust CUCTeM JIMHEWHBIX YPaBHEHUM
MaTpudHbIi C1IOCO0 PEIICHUs CUCTEM JIMHEHHBIX YpaBHEHUHN
BoiBoa hopMyIsibl B KOOpAUHATHOM GopMe ISl CKaJIsipHOTO MPOU3BEICHUS BEKTO-
poB
BriBox yCcnoBuil napajuieIbHOCTH M YCJIOBHS NEPHEHAUKYIIPHOCTH ABYX BEKTO-
poB
7. BwiBoa (hopMysibl B KOOPAUHATHOM opMe Jisi BEKTOPHOTO MPOU3BEACHHS BEKTO-
poB

agrwNE

o




8. BriBoa (hopmyibl B KOOpIWHATHON (OopMe JJIsi CMEIIAaHHOTO MPOW3BEICHUS BEK-
TOpOB
9. JlmuHa BexTopa (BbIBOA (OpMYJIbI B KOOPAMHATHOM hopme)

Bonpocsl k0 BTOpoOii py0e:xHol aTTecTaluu

AHaIMTHYeCKas reOMeTpUs

1. BbIBOJ ypaBHEHHUS NPSMOM, IPOXOIAIIEH Yepe3 3aJaHHYIO0 TOUKY HEPIIEH/IUKY-
JSIPHO HOPMAJIBHOMY BEKTOPY MPSIMOM.

2. BoiBoa 0o011iero ypaBHEHHs MPSMOI Ha TIOCKOCTH.
BrIBO ypaBHEHMS IPSMOM, IPOXOAAIIEN YePE3 3aJaHHYI0 TOUKY MapAJIEIbHO
HaIIPaBJIIOIIEMY BEKTOPY MPSAMOM.
BrIBO ypaBHEHMS IPSIMOM, IPOXOAALIEN Yepe3 ABE 3aJaHHbIE TOUKH.
[Tepexoa oT oaHOM (OpMBI ypaBHEHHS IIPSAMOM K Ipyroi popme.
KpuBble BTOpPOro nopsiika 1 uX KAHOHWYECKUE YPAaBHEHHUS .
OO1ee ypaBHEHHE MJIOCKOCTH, YpaBHEHHE IJIOCKOCTH B OTPE3KAX; IOCTPOECHUE
IIJIOCKOCTH.
8. Yroa Mexay ABYyMsl IJIOCKOCTSAMHU.
9. VpaBHeHHE IIIOCKOCTH, IPOXOIALICH Uuepe3 TpH 3aJaHHbIE TOUKH (BBIBO).
10.Kanonnueckue ypaBHEHUS IPSIMOM B IPOCTPAHCTBE (BBIBOJ).

w

No obk

OO0pasen KOHTPOJIbHOI PA0OTHI /151 IEPBOIl Py0eKHOI aTTeCTAIMU

X+ X, + X3 =3,
1. Pemute cuctemy ypaBHEHHMH: { 2X, — X, + X; =2,
X, +4X, +2X; =5.
2. Jlanel koopauHaThl Touek K(5;6;—2), B(2,—4;5), D(-5;3;—1). Haiitu yron BKD.
3.JlaHbI BEKTOPHI @ = {3;—],'—2}u & ={;2,-1}. Haiitu (2d —b) x (24 +b).
4. HaliTu niomiaab TpeyrojibHUKA ¢ BepinHamu A(1;3;4), B(-12;5), C(2;-12)

OO0pasen KOHTPOJILHOM PadOTHI /151 IEPBOIl PY0eKHOM aTTeCTALMU

1. Jlaabsl TOYKH HA TIOCKOCTH: A(-3; 2), B(-L 5). CocTaBuTh 00IIee YpaBHECHUE MPSIMOH,
MPOXOJSIIEN Yepe3 AT TOUKH, IPUBECTU €ro K BUIY C YIIIOBBIM KO3 (PUIIMEHTOM U TO-
CTPOUTE MPSIMYIO.

2. CocTaBUTh ypaBHEHHUE IIOCKOCTH, KOTOPask MPOXOINUT Yepe3 TOUKy M, (-2;L-1) u
MMEET HOPMAJTbHBIH BEKTOp n = {1;—2;3}.

3. HaiiTu npenensr: 1)||m4x+—6x+1 2) lim S|n3x
x>0 9 4 X+ 7 HO X

Bropoii cemecTp
Bonpocsl k nepBoi py0e;KHOM aTTecTALUMN

JAuddepenunanbHoe ucuuciaeHne GyHKIHUU OAHON epeMEeHHON
1. TlonsiTne mpon3BOAHON QYHKIINH, €€ MEXaHUIECKUN U TEOMETPUIECKUIN CMBICIL.
2. Tudbdepenunan GyHKUUUA U €r0 TEOMETPUUECKUM CMBICI.



[Ipou3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

[TpaBuna nuddepennmpoBaHusi.

[IpousBoaHas CI0KHOU PYHKIIUH

HuddepennmpoBanne GyHKIUN, 3aJaHHBIX B IMapaMEeTPUUECKONW W HESBHOMU
dbopme

7. Teopembl ®epma, Poms, Jlarpanxka, Komm.

8. Teopewmsl JlonuTans. PackpeiTre HeonpeaeneHHOCTEN pa3InYHbIX BHIOB.

9. HeoOxoaumbie U 1OCTATOYHBIC YCIOBHS BO3pacTaHus (yObIBaHUs) QYHKITHH.
10.ITopsimok uccnenoBanus (PyHKIMUA C MTOMOIIBI0 MPOU3BOAHON U MOCTPOCHUE €&
rpaduxa.

ook ow

Bonpocsl Ko BTOpoii py0e:KHOH aTTecTalnu

DYyHKIUH HECKOJBKHX IePeMEeHHBIX

11.06nacTh onpenenacHus, JTMHIUA YPOBHS (DYHKIIUU JABYX MEPEMEHHBIX.

12.Tlpenen u HENPEPBHIBHOCTh (PYHKIIMU JBYX MEPEMEHHBIX.

13.Yactaeie nponsBoaubie. [lomubril nuddepenmnman.

14 OxcTpemyM QpyHKIMU IBYX NepeMeHHbIX. Hanbosbliee 1 HauMeHbIlee 3HaYEHUS
(yHKUIMU JBYX MEPEMEHHBIX B 3aMKHYTOM 00JacTH.

15.IIpousBoaHas no HampasieHuto. ['paauent. KacartenbHas I0CKOCTh U HOPpMaJIb K
MTOBEPXHOCTH.

16.Metoa HaMMEHBLINX KBAaIPaTOB JUIsl 00paOOTKU SKCIIEPUMEHTAIbHBIX JAHHBIX.

Oo0pasen KOHTPOJILHOM PA0OTHI AJIs1 IEPBOI PYOeKHOM aTTeCTALMU

1.Haiitu pou3BOAHbBIC JaHHBIX QYHKIUH: @)Y = % + K/F —8x*—1In3;
X

0)y= Inxg 6)y=sin(Inx); 2) y=7x*-cos 5x ; 0) y =tg?3x; ) 3x’y —2x =5".
X

3x? +10x+3 . ) . sin7x

2.BbIYucauTe npeaensl, NpuMeHss npaswuio Jlonurans: a) I|m — >
©3—-5X" +2X x-0 X +1g° X

OO0pasen KOHTPOJIbHOI PA0OTHI AJIs1 BTOPOH Py0e:KHOM aTTecTallul
1. HaiitTu npomMeXyTKH MOHOTOHHOCTHU U SKCTPEMYMbI (DYHKIIMH:
y=x>-3x-2
2. Haiiti wactroe 3nauenue dpynximn Z = f(X;y)B Touke M(Xy; Y,), ecom:
z=log,(x* —4y), M(4;2).

3. HaiiTi yacTHBIe IPOM3BOIHBIE TIEPBOTO U BTOPOTO mopsinka pynakuun z = f (X; y):

X

z=x"-y*.
Tperuu cemectp

Bomnpocsl k nepBoii py0exkHoii aTTecTanuu

HNuTerpanbHoe ucuncjiaenne GyHKIMHA OAHOM NepeMeHHOH

1. TlepBooOpa3nasi. HeompeneneHnuslii uHTErpajn, cBOMCTBA. Tabnuiia OCHOBHBIX
WHTETPAJIOB.



WuTerpupoBanue noaBeAeHUEM 1101 3HaK nuddepeHmuana.

3ameHa IEPEMEHHON B HEOIIPEIECIICHHOM UHTErpalle.

MHTerpupoBaHue 10 YacTsM.

WuTerpupoBanue 1poOHO-paliioHaIbHON (QYHKIUH.

WHTerpupoBanue NpocTeUmX TPUrOHOMETPUUECKUX (PYHKIIUH.

WuTerpupoBanne MppalMoOHAIbHBIX (PYHKLIUH.

OnpeneneHHbIl MHTErpal Kak Mpeles HHTEerpalbHOM cymwmsbl. [Ipocreiimme
cBoiictBa. @opmyia HerotoHa-JIeliOnuna.
9. Beluncienue onpeaeaeHHOro HHTErpaia ¢ OMOIIbIO 3aMEHbI IEPEMEHHOM.
10.Bpruncienue onpeieIeHHOro HHTErpaia ¢ MTOMOIIbIO HHTETPUPOBAHUS MO YACTSIM.
Bonpocsl Ko BTOpoii py0e:KHOM aTTecTaluu

NGk wWN

JAud¢epeHunaibHbie YypABHEHUS
Hubdepennmansabie ypaBHEHUS: onpeneieHue, mopsaok Y, pemenne /Y.
2. luddepenumanbHoe ypaBHEHHE |-TO mOpsiiKa: onpeneraeHue; ooiee 1 4acTHOE
pemenns. Teopema cyniecTBOBaHUS U €IMHCTBEHHOCTH pemenus s 1Y 1-ro
MOPSI/IKA.
JY ¢ paznensomyuMucs NepEMEHHBIMU: ONIPEIETICHUE U TTOPAIOK PEIICHHUS.
Onnoponnusie /1Y 1-ro nopsiaka: onpeneneHue u NopsiAoK PEIeHUs.
JInnennsle /1Y 1-ro mopsiaka: onpeneneHue u NopsaoK PeleHusI.
Huddepennnanbable ypaBHEHUS 2-T0 NOpsIKa: OlpeaesieHue, BUI OOLIero pe-
IICHUS; TEOPEMA CYIIECTBOBAHUS U €IMHCTBEHHOCTH PEIICHUS.
7. Ilpocreiimue ypaBHEHUs, TONYCKAIOIINE MOHMKEHUE TIOPSAKA:
y' =109, y'=1(xy) y'=1(y.y).
8. Jluneiinbie ogHOpoHbIe 1Y 2-T0 mopsiika ¢ MOCTOSHHBIMU KO3 (PULIUEHTaAMHU.
XapakTepruCTUUECKOE YPAaBHEHUE U CTPYKTYpa OOILEro peleHus
9. Jluneiinbie HeogHOpoAHbIE Y 2-T0 mopsaka ¢ TOCTOSTHHBIMU KO3 UIIneHTaMH
CO CMELHMAILHON MIPABOM YaCThIO

=
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Oo0pa3sen KOHTPOJILHOI Pa0OTHI 1151 IEPBOM pyﬁemnoﬁ aTTecTanuu

—5X+4\/_)dx

(2x+3)dx

JIx? +4x-5
1
+e2Xde; 6)Ixe_zxdx .
0

2
1.HatiguTe Heomnpe eieHHbIC WHTETPAJIbI: a) f (Bcosx ——+
X

6) [cos(8—3x) dx ; ) SO ) [4fas+ 2.3 3hax; o) [~

1/2
2. Beruuciute onpeseneHHbI HHTETpall: @) j (\/Gx +1+

1
N1-x2

Oo0pasen KOHTPOJILHOI PA0OTHI AJIs1 BTOPOH Py0e:KHOM aTTecTallul
2
Pemuth quddepenipanbabie ypaBHeHUs: a) yy' =1+ y?; 0)y' = y——3 Yi2;
X2

3
B)y—i— =3, y)=1 N)y'=—5; Wtgr =2y, @) y'y +64=0, y(0)=4, y(0)=2; x)

y"— 4y +4y=-
YerBepThlil cemecTp
Bonpocsl k nepBoii py0esKHOM aTTecTAlUMN
Psaan1
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YucioBble psiJibl, CXOAUMOCTb U PACXOAUMOCTh psA1oB. HeoOxoiuMble ycnoBus
CXOJIMMOCTH, OCHOBHBIE CBOMCTBA.

JlocTaTouHbIE MPU3HAKU CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSII0OB: CPAaBHEHUE Psi-
TIOB.

[Tpusnak JlamamOepa, paauKaabHbIA U HHTETpaIbHbIN Tpu3Haku Komm.
3nakonepemMeHHbie psabl. [Ipu3nak JlelOnuna.

AOGCOIIIOTHAsS M YCIIOBHAS CXOUMOCTh YHCIIOBBIX PSIOB.

O YHKIMOHAIIBHBIE PAAJIbI, 00JaCTh CXOAUMOCTHU. CTeNEHHBIE Psi/ibl, TEOpEMa
Aberns.

HNuTepBan u paanyc CX0IUMOCTH, UX HAXOXKJICHUE B MPOCTEUIINX CITydasix.
Paznoxenune GyHKIMA B CTETICHHBIC PSIIBL.

Bonpocs! k nepBoii py0ekHoil arrecTauuu

OCHOBBI TEOPHH BEPOATHOCTEH U MATEMATHYECKONH CTATUCTUKH
Crnyuaiinbie coObITHsi. CBOMCTBA BEPOSTHOCTEN COOBITHIA.
DOneMeHThl KoMOMHaTOpuKU. KoMOMHAIIMY JI€MEHTOB.
VYcnoBHbIe BepoaTHOCTU. DOpMyIia MOJTHOU BEPOSTHOCTH.
®opmyna bepnyiuu.
JluckpeTHbIE CllydyallHbI€ BEJIMYUHBI U UX YHCIIOBBIE XapaKTEPUCTUKHU.
HenpepriBHBIE CllyyaliHbIe BETMYUHBI U X YHCJIOBBIE XapaKTEPUCTH

Oo0pasen KOHTPOJILHOM PA0OTHI /151 IEPBOI PYOEKHOM aTTeCTALMU

1. Borauciuts a) [[x? ydxdy, 3<x<6,0<y<2,
D
6) [[xydxdy, y =0, y =1-x°.
G

2.Borancimts: [[[xydxdydz; x=1x=2,y=-2,y=-1,2=0,2=1/2.

Oo0pasen KOHTPOJILHOI PA0OTHI AJIs1 BTOPOH PyOe:KHOM aTTecTAlul

= 3 a(1Yn+2)" & ()"
1. UccnenoBarh Ha CXOOUMOCTE PSIIBI: , N ="
A . pAA nZ:;(n+l)! ;(ej( n j nz=‘1(2n+1)2

2.Cnyyaitnas BenmuuHa X 3agana ¢pyHkuued pacnpenenerus F(X):
0 npux<0,

2
F(X): % npu 0 < x <5,

1 npu x>5.

Haiitu: a) miotHoCTh BepositHocTei f(X); 0) maremaTrueckoe oxxumaanue M(X).

7.2. Bonpocsl K 3K3aMeHy
IlepBblii cemecTp
1. OcHOBHBIE CBOMCTBA ONpPEIETUTENCH.



BoiBog dhopmyn Kpamepa 117151 petiieHns CucTeM JTUHEHHBIX YpaBHEHU.

Meton ["aycca perieHust CUCTEM JIMHEWMHBIX YPABHEHUH.

MartpuuHblii croco0 peeHusi CUCTEM JTUHEWHBIX YpPaBHEHUMN.

BriBog hopMyIibl B KOOpAUHATHOM opMe JUIsl CKaJISIPHOTO MPOU3BEICHUS BEKTO-

pOB.

BbiBoJ yc10BUMIl MapasuiebHOCTH U YCIIOBUSI MEPIICHAUKYIISIPHOCTH JIBYX BEKTO-

pOB.

7. BoiBoa hopmybl B KOOpAMHATHOM (hopMe AJisi BEKTOPHOTO MTPOU3BEACHUS BEKTO-
pOB.

8. BwiBox hopMysbl B KOOPIUHATHON (hopMe JJIsI CMEIIAHHOTO TPOU3BEICHHS BEK-
TOPOB.

9. Jlnuna BekTopa (BBIBOJ (POPMYIIBI B KOOPAUHATHOM opMe.

10.BbiBozl ypaBHEHHs TIPSIMOM, MPOXOALICH depe3 3aJaHHYI0 TOUYKY HMEPIICHIUKY-
JISIPHO HOPMAJIBHOMY BEKTOPY MPSMOM.

11.BwiBoj 0011€T0 YpaBHEHUS MIPSMOM Ha IJIOCKOCTH.

12.BbiBojl ypaBHEHMs MPSIMOMN, MPOXOJALICH depe3 3aJaHHYI0 TOUYKY MapayijiesbHO
HaIPaBJISIONIEMY BEKTOPY MPSIMOM.

13.BbIBoJ1 ypaBHEHUS NPSAMOM, MPOXOAAIIEH Uyepes IBE 3a/laHHbIe TOUKH.

14 .Tlepexon ot oaHOM (HOPMBI ypaBHEHUS TIPSIMOM K ApyToi dhopme.

15.BbIBOJI KAHOHUYECKOTO YPABHEHUSI OKPYKHOCTH.

16.BbIBO/T KAHOHMYECKOTO YPABHEHUS AITUIICA U €r0 aHAIIN3.

17.BbIBOJ] KAHOHUYECKOTO YPABHEHUS TUIIEPOOIIBI M €r0 aHAIIN3.

18.BbIBO/T KAHOHMYECKOTO ypaBHEHUS apaloIIbl U €ro aHAIIN3.

19.VYpaBHeHue MIOCKOCTH, IPOXOAIICH Yepe3 3alaHHyI0 TOUKY MEPHeHINKYISIPHO
HOPMAaJIbHOMY BEKTOPY (BBIBOJ).

20.00mee ypaBHEHHE TUIOCKOCTH, ypaBHEHHE IJIOCKOCTH B OTPE3KaxX; MOCTPOCHUE
IUIOCKOCTH.

21.Yroa Mexay IBYyMsI TUIOCKOCTSIMH.

22.YcioBusl MapajljieIbHOCTH M YCJIOBHE MEPHNEHAMKYISIPHOCTH ABYX IJIOCKOCTEH
(BBIBON).

23.YcnoBue nepeceueHus Tpex MIOCKOCTEN B OJTHOM TOUKE.

24.YpaBHEHUE TJIOCKOCTH, TPOXOISIIEH uepe3 TpH 3aJaHHbIC TOUKH (BBIBO/T).

25.KaHoHndeckne ypaBHEHUS MPSIMON B TTPOCTPAHCTBE (BBIBO).

26.ITapameTpudeckre ypaBHEHUS MPSIMON (BBIBOJ).

27.Y croBus mapaaieIbHOCTH U yCIOBHUE MEPICHINKYISIPHOCTH MPSIMBIX B TPOCTPAH-
CTBE.

28.YT101 MeXIy MpsSMOM U MIIOCKOCTHIO. Y CIIOBUE MapaylIeIbHOCTA U YCIIOBUS TIEep-
MEHAUKYISIPHOCTH MPSMOI U MIOCKOCTH.

29.Touka nepeceveHus NpsIMOM U TIIOCKOCTH (BBIBO).

30.IIpenen GyHKIUU TIPH X — +00, X —> —0, X —> X -

31.beckoneuno manbie pyakmun. Orpannyennbie GyHKuu. beckonedHo Oosbime
(GYHKIIUY U UX CBSI3h C OECKOHEYHO MAJIBIMU (DYHKITUSIMH

32.0OCcHOBHBIE TEOPEMBI O Mpeeax.

g wn

o

33.PackpeiTe HeompenenEHHOCTeW BHUIA . IlepBblli 3aMedaTENbHBIA MPENEI

o|o

818

sin x
byHKIIUU Y = = mpu x> 0.



34.1lpenen mocnenoBaTeabHOCTUH. BTopoil 3ameuarenbHbldl mpenen. HaTypaibHbie
Jorapu(MBbI.

35.CpaBHeHue 6€CKOHEUHO MaIbIX (PyHKIIMM. DKBUBaJIeHTHbIC (hyHKITMU. HenmpepbiB-
HOCTh (pyHKIMH. Touku paspeiBa u ux kiaccudukanus. CBocTBa HEMPEPHIBHBIX
byHKIMA.

Oo0pa3sen 3x3aMeHANIMOHHOTO OunJieTa

I'POSHEHCKNIN T'OCYJIAPCTBEHHBIN HE®TIHONW TEXHWYECKUU YHU-
BEPCUTET
MUMEHU AKAJJEMUKA M. JI. MUWJUIMOHIILIUKOBA
JlucuunivHa: mamemamuka
Wucturyr HE@TH U I'A3A4 ciemmanbHOocTH U, HI'  cemectp 1

1. Pelienne cucteM JMHEMHBIX YPaBHEHUH ¢ N HEM3BECTHBIMU MeTOo/IoM Kpamepa.

2. Mausl Touku A(4,-3,5), B(1,-1,1), C(2,-3,7). Haittu miomans tpeyroiabauka ABC.

3. JlaHbI TOYKHM Ha MIIOCKOCTU: D(-13), K(4;—2). CocTaBuTh 00I1Iee YpaBHEHUE TIPSIMOM,
MPOXOJAIIEN Yepe3 ITU TOUKH, IPUBECTHU €TI0 K BUY YPABHEHUS B KOTPE3KAX).

x*-125 . . c0os6x—cos10x
4.Haiitu tipenenst lim lim :
x5 % —2x2 —15X x>0 tg®3x

Bropoii cemecTp

1. TlonsiTMe NPOU3BOAHON (DYHKIIMH, €€ MEXaHUYECKUI U TEOMETPUYECKUN CMBICIL.
2. Iuddepennnan QyHKINNA U €T0 TEOMETPUIECKUI CMBICIL.

[Ipon3BOAHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHIA.

[IpaBuna nuddepeHpoBanums.

[IpousBogHas CIOKHON PYHKITUU

HubdepennmpoBanue GyHKIMA, 3aJaHHBIX B MapaMETPUUYECKON W HESIBHOU
dbopme

7. Teopembl ®epma, Poms, Jlarpamxka, Komu.

8. Teopemnl Jlonurans. PackpbiTue HeonpeaeneHHOCTeH pa3TuYHbIX BUIOB.

9.

1

o Ok w

Heobxoaumbie u JocTaTouHbIe YCIOBUS Bo3pacTaHus (yObIBaHUS) (PyHKIIUU.
0.ITopsimox uccnenoBaHusi GyHKIIMU C TTOMOIIBIO TPOU3BOJAHON U MOCTPOCHUE €€

rpaduxa.

11.06nactb onpenesieHus, IMHUU YPOBHS (DYHKIIMH JIBYX MIEPEMEHHBIX.

12.Tlpenen u HEMPEPBHIBHOCTH (PYHKIIMH JBYX MEPEMEHHBIX.

13.Yacrtaeie npousBoaubie. [lomubril nuddepenmnmann.

14. OxcTpemyM QyHKIMHU IBYX NiepeMeHHbIX. Hanbosbiee 1 HauMeHbllee 3HaYeHUs
(GYHKUIMU JBYX MEPEMEHHBIX B 3aMKHYTOM 00J1acTH.

15.TIpousBoanas no HanpasieHuto. I'paauent. KacarenbHasi IJI0CKOCTh U HOpMaJIb K
MTOBEPXHOCTH.

16.MeTon HaMMEHBIIIUX KBAIPATOB JJIsI 00PAOOTKH IKCIIEPUMEHTATBHBIX JTAHHBIX.

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa



['POSHEHCKHNIN T'OCYJIAPCTBEHHBIN HE®TIHOW TEXHWYECKUU YHU-
BEPCUTET
UMEHU AKAJIEMUKA M. JI. MUJUJIMOHILIMKOBA

JlucuuniuHa: mamemamuka
Nucturyr HED@TH H I'A3A cnermansHocty ['U, HI' cemectp Il

1. OGnacTh omnpeseneHus, Npees U HeMPEPbIBHOCTh (PYHKIIMHU HECKOJIBKUX MEePEMEH-
HBIX.
2. HaI?ITH HpOI/ISBO,Z[HBIe byHKIM:

a)y= \/x_ +«/_X+\/_ 7,0)y= sm( je)y x°Inx; )y_arz:(tgx

3.BpraucnuTe npeaeisl, TpUuMeHss npaBuiio Jlonurans:
. 3X°+10x+3 . . sin7x

a) Ilmﬁ, —2 .
x> 3—5X° +2X x-0 X +19° X

4. HaliTu UHTETpabl:

a)j(le +8/x* —6+—> )

x/_dx_aj dx

S)IarcthdX Z)Iﬁ_l m

dx ; 6)[\/7

Tperni cemectp
1. TlepBooOpazHas. Heomnpenenennsiit nHTErpal, cBoMcTBa. Tabiuiia OCHOBHBIX UH-
TErpajioB.
WuTerpupoBanue NoABEACHUEM 110/ 3HaK AU depeHnunaia.
3aMeHa EpEMEHHON B HEONIPEIEIIEHHOM UHTETpAJIE.
WHTerpupoBaHue 1Mo 4acTsM.
WNurterpupoBanue qpoOHO-paMOHAIbHON (DYHKIIMH.
WNHuTerpupoBaHre MPOCTEUIINX TPUTOHOMETPUUECKUX (PYHKIUH.
WNHuTerpupoBanre MppallMOHAIbHBIX (DYHKIIMM.
OrnpeneneHHpIi HHTErpal Kak Mpeiesl MHTerpanbHoi cymmel. [Ipocreiimme cBou-
ctBa. ®opmyna Herotona-JleitOuuiia.
9. Bpruncnenune onpeaeneHHoro HHTETpasia ¢ MOMOIIBI0 3aMEHBI TIEPEMEHHOM.
10.Bpruncienue onpeieeHHOro HHTErpaia ¢ MOMOIIbIO HHTETPUPOBAHUS IO YACTSIM.
11.Hecob6ctBennbie uHTETpaibl. [Ipu3Haku CXOAUMOCTH HECOOCTBEHHBIX HHTETpa-

NGO WD

JIOB.

12.TlpunoxeHnue onpeneeHHOT0 WHTErpala: BBIYUCICHUE TUIOMAAe TIIOCKUX (u-
ryp.

13.Tlpunoxenue onpeneneHHOT0 UHTETpalia; BEIUUCIECHUE JITTMHBI IyTH TIII0CKOU KpH-
BOU.

14 .TlpunoxeHue onpeaeseHHOro MHTerpaia: BHIYUCICHHE 00bema Tela.

15.Jluddepenumansubie  ypaBHEHUS: onpeaenenue, nopsaok Y, pemenne Y.

16.luddepenumanbioe ypaBHEHHUE 1-To mopsiika: onpeaeieHue; oomiee 1 4aCTHOe
pemenusi. Teopema CyliecTBOBaHUS U €IMHCTBEHHOCTH petenus s Y 1-ro
nops/JiKa.

17. 1Y ¢ pazaensomuMucs nepeMeHHbIMU: ONpeIeTICHUE U MOPSAIOK PEIICHHUS.

18.0Oxnopoxansie 1Y 1-ro mopsiaka: onpeaeraeHue u mopsioK pereHusl.



19.JTuneitasie 1Y 1-ro mopsiaka: onpeaeneHue U MOpsA0K PEeIIeHUs.

20.luddhepennmanbpHbie ypaBHEHUS 2-TO MOPsAKA: ONpeeeHrne, BUI 00IIEeTo pe-
LIEHUS; TEOPEMA CYLIECTBOBAHUS U €IUHCTBEHHOCTH PELICHUS.

21.IlpocTeitime ypaBHEHUs, AOMYCKAIOIINE MOHUKEHUE TIOPSIKA:
y'=f(x), y'=1(xy) y'=f(y.y).

22.Jluneitnpie JIY 2-ro nopsijaka: HEOAHOPOAHBIE U OJTHOPOIHbIC ypaBHEHUs. Teo-
peMa CylIeCTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS.

23.JIunetinpie ogHopoaHbIe JIY 2-ro mopsiika: TeopeMa o CTPYKTYpPE €ro pelieHusl.

24 . Heonnopoanbie muHEHBIC Y 2-TO Mopsiika: TeopeMa 0 CTPYKType 00IIIero pe-
LICHUS.

25.JIuneiinbie ogHOpoaHbIe 1Y 2-T0 mopsiika ¢ MOCTOSHHBIMUA KO3 (UIIUEHTAMHU.
XapakTepuCTUYECKOE YPABHEHHE U CTPYKTYpa OOLIEro PEIICHHUS.

26.JIuneiinbie HeogHOpoAHbIE Y 2-r0 mopsaka ¢ TOCTOSTHHBIMU KO3 UITEHTaAMH
CO CIIeLIMAJIbHOW PABOM YacCTbIO.

27.MeTton BapHaIiuy IMPOU3BOJIbHBIX MTOCTOSHHBIX (MeTO1 Jlarpanika) .

28.Cuctembl muddepeHnnanbHbIX ypaBHEHUH. MeToT UCKITIOUEHUS PEIICHUS CH-
CTEMBI YPABHEHHUIA.

Oo0pa3zen 3x3aMeHAIIMOHHOI0 OUJIeTa
'POSHEHCKNI T'OCYJIAPCTBEHHBIN HE®TIHOW TEXHWYECKUU YHU-
BEPCUTET
UMEHU AKAJIEMUKA M. /1. MUWUIMOHILIMKOBA

Jlucuuiuiiea: Mamemamuka
Nucturyr HEDTH H I'A3A cneuumansHoctT W, HI'  cemectp Il

1. MHTerpupoBanue no 4acTsaM B ONPEIEIICHHOM HHTETpalIe.

2 dx
2. BplUMCIUTH UHTETpAN: I - .
X“+4x+25

1

3. Pemmuts nuddepennmansupie ypapaenus: 1). (y—3)dx+2xydy=0, 2).
y"+6y' +9y=0.

4. HailTu uHTErpaJIbl: Icos(8+5x)dx, j (3x+)2(x2) :

YerBepThlil cemecTp

1. Yucnosble psabl, CXOAUMOCTh M pacXOAUMOCTH psAoB. Heobxonumele ycioBus
CXOJIMMOCTH, OCHOBHBIE CBOVCTBA.

JlocTaTouHbIE NMPU3HAKU CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSIIOB: CPAaBHEHUE Psi-
J0B.

[Ipuznak JlanamGepa, paauKaabHbIM U UHTErpaJIbHBIN pu3Haku Komu.
3nakonepemMenHbie psabl. [Ipusnak JleiOnuna.

AOcCoII0THas ¥ YCIOBHAsI CXOJJUMOCTh YHCIOBBIX PSIOB.

@OyHKIMOHAJIbHBIE PsI/Ibl, 0071acCTh cXOAMMOCTH. CTeNeHHbIE PSbl, TEOpEMA
Aberns.

N

o0k ow



/. MHTepBai u paanyc CXOAUMOCTH, UX HAXOKJIEHUE B IPOCTEHIINX CITydasiX.

8. PasnoxxeHue (QyHKIUIN B CTENIEHHBIE PABI.

9. JlpoitHoi nHTEerpaj. OCHOBHBIC MOHATHS U ONIPEICIICHHUS.

10.I'eomeTpuyeckuii CMBICH IBOMHOTO MHTErpasia. OCHOBHBIE CBOMCTBA JIBOMHOTO
UHTErpaa.

11.Bprunciaenne JBOMHOIO HHTETpala B AEKapTOBBIX U MOJSIPHBIX KOOPAUHATAX.

12.Tpoitnoit unterpan. OCHOBHBIC MOHSATHS U CBOMCTBA TPOMHOIO HHTETpaIa.

13.BpruncieHne TpOWHOTO HHTETpaja B IEKapTOBBIX KOOPIUHATAX.

14.Crnyuaiiable coObITusi. CBOKCTBA BEPOATHOCTEN COOBITHIA.

15.5nementsl komOnHaTOpuku. KoMOMHAIINY 371IEMEHTOB.

16.YcnoBubie BepoaTHOCTH. DopMysia OTHONW BEPOSITHOCTH.

17.®opmyna bepnymnu.

18./luckpeTHbIe CydailHbIe BETMYUHBI U UX YHCIOBBIE XapaKTEPUCTHUKH.

19.HenpepsbiBHBIE ClTydyaliHble BETUYMHBI U UX YHCJIOBBIE XapAKTEPUCTUKU

Oo0pa3zen 3x3aMeHALIMOHHOI0 OUJIeTa
I'POSHEHCKHWI T'OCYJAPCTBEHHbBIM HEOTSIHOW TEXHUYECKUN YHU-
BEPCUTET
MUMEHU AKAJIEMUKA M. JI. MUWUIMOHILIUKOBA

Jucununnvna: Mamemamura
Nucturyr HEDTH H I'A3A crienmansHocTH M, HI' cemectp 1V
1. YwucioBble psAabl, OCHOBHBIE IIOHATHS. HGO6XOILI/IMOC yCIIOBHUE CXOI[I/IMOCTI/I

2.  HccnemoBaTh Ha CXOJIMMOCTbD PSIJIbL: I)Z ) Z[ n+1J ) z ( 1)
n? +1

2n+3

3. B smuke 8 neranel, 5 u3 KOTOphIX — KauecTBeHHbIEe. Haynauy mu3Bnekaror 4 ne-
Tanu. KakoBa BEpOATHOCTb TOTO, YTO 2 U3 HUX — KAYECTBEHHBIE?
4.  CnyualiHas BenuuuHa X naHa GyHKIUEH pacnpeaeneHus: F(x):
0 mpu X<0

F(X): x npu 0<X<r7
T
1 npu X > 7,

Hatitu: mmotHocTh BepositHocTel f (X) ; MaTemaTrueckoe oxumpanue M (X) ; aucrep-
curo D(X); cpeaHee KBagpaTUIECKOE OTKIIOHEHUE o(X).

7.3. Tekyuuii KOHTPOJIb
IlepBblii cemecTp
KonTpoJsbHas padoTa K nepBoii TeKyiei arrecTaluu
1. Haiitu npousBenenue matpui] A*B, ecinu:

2 3 5 2
A= B= .
5 -4 6 -7
2. Pemuth cucreMy JIMHEWHBIX ypaBHeHU MeToaamu Kpamepa u I'aycca
3X, 45X, + TX; =1,

X, —3X, —9%; =8,
2% + 2%, — 3%, =1.



3 4 2
3. Haiitu matpuiry A~ obparnyro matpune A: |1 3 1

1 10
4. BbIYUCIUTD ONPEACIIUTENb PA3TI0KEHUEM TI0 JIEMEHTAM CTPOKU WJIK CTOJOIIA,
2 -3 0 1
HaOpaB IpexBapuTeNnbHO Hym: 2 —° 2 ~2
4 2 1 3
o 1 3 4

KonTpoJibHast padora Ko BTOPOil TeKyllell aTTecTaluuu

1. Haubl Touku A, B u C. HaliTu: a) ob1iee ypaBHeHUE IpsiMOit AB; 6) ypaBHEHUE
NPSIMOM, TIPOXOIAIIEH yepe3 Touky C napajuiesbHO IpsAMon AB.
A(-1; 3), B(2; 5), C(5; 1).

2. CocTaBHUTh ypaBHEHHUE IJIOCKOCTH, MMPOXOIAIICH yepe3 TpU 3aJaHHBIC TOUKH
M,(-2;0; -1), M, (L, - 2; 3), M,(4;,-1, 2;).

3. Beruucinurts npeaens:

a)limw;fi)hmw g)lim tg5x - 2) lim x-8 . ¢) limyx-1-1
x>4  X°—16 x—® 3X° +9x —12 x=0 7X x>0 Xx—9 o2 x_ D —

Bropoii cemecTp
KonTpoJsbHas padoTa K nepBoil TeKyiei arrecTanuu

1. HaiiTu mpon3BOIHbIE CICAYIOMMX ()yHKIIHMN:

a) y=4Jx -3 +5Inx; 6) y=(x+3)tgx; 6) y=§i%; 2) y=arctgx
X"+ £X

0) 2xy* —cosy =0, y, —?
2. BBIYHCIUTD TPEICIIBL: q) lim—*—:6) lim 3x° —5x+6 -
2x? +1 x>0 5?4 X1

¢) lim Y4X=3-3 - ) Ilms'nx,()) Ilm[X 7)

X——3 XZ -9 5 X—>0 X
KonTposabHasi padoTa KO BTOPOH TeKyIlel aTTecTaluu

1. Haiit yactHOe 3HadyeHune GpyHkuunz = 2y — x¥ + y* B rouke M (4; 2).

2. HaiiTu yacTHBIC IPOM3BOIHBIE IEPBOTO M BTOPOTO MOpsAAKa: a) z = x* + 2x2%y —
3
X

% 0) 30

3. Beruncnouth npenensi:  a) llmx y; 0) lim m %.

y—>4 y-0
4, s pynxunn z = x> + y* — 3xy naiitu grad z B Touke A (1; -5)




5. Haiitu cymMy, pa3HOCTb, TPOU3BEEHUE U YACTHOE 2-X KOMILJIEKCHBIX YHCET
z1=3+4inz,=2—-4i.

Tpernii cemecTp

KonrposabHasi padora K nnepBoil TeKyuen arrecTauuu
1. BBIYMCIUTB HEONIPEACIICHHBIEC HHTETPAIbl:

a)j(sz —W+%+lsj dx; 6)]% dx; ) J'(4 —5x) cos xdx;

33X+ X — 2
& I (1+5x) - -[ -(x+5)
R JX
2. Beluucnute onpeaencHHbIN HHTETpall: ) I 0) I dX

KonTpoJsbHas padoTa Ko BTOPOii TeKylleil aTrecTaluu
1. Permuth quddepeHimanbabie ypaBHEHUS:

2
a) xdy — y*dx =0; 0) y'+%y=6x3; e)y'zy—2+§+4; r) y"+(y')2 +1=0.
X

2. Haiitu pemenne 3amaun Komm: — y" = xe”, y(0) =1, y'(0) = 2.
3. Pemuth quddepennumansaoe ypapHenne: y"—3y'+2y=2x-3.

YerBeprslil ceMecTp
KonTpoJsbHasi padora K nepBoi TeKyulei arrecTaluu
1. Boeluncnurth 1BOMHOM MHTErpai no obmactu D:

”6x2ydxdy, D:0<y<2, —1<x<0.
D

2. BwrauciauTh TpOHHON UHTETpAT:

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

3. BpIuncauTh KPUBOIMHENHBIA UHTETPAIL:

IXdI , e L — orpesok npsimoii ot Touku O(0; 0) 10 Touku A(1; 2).

2 Jx
4. BpIYHACITUTH MOBTOPHBIN HHTETPAT jdx J (x> +2y)dy.
0 0

KonTposabHasi padoTa KO BTOPOM TeKyIlleill aTTecTalMu

1. B kop3une 8 6enbix u 6 y€pHbix mapos. Haynauy 6epyt 3 mapa. Haiitu BeposTHOCTH TOTO, 4TO 2
nrapa Oesbie u 1 map 4€pHBIN.

2. Tpoe CTpenKoB CTPENSIOT 0 MUIIEHHU ¢ BeposiTHocTaMHU nonananus 0,3; 0,7 u 0,9. Halitu BeposT-
HOCTb TOTO, YTO MOMAJIyT POBHO JBOE U3 HUX.



3. B mepBoii kop3uHe 5 Oenbix U 2 4€pHBIX 11apa, BO BTOPOH Kop3uHe 4 6enbiX U 3 u€pHbIX mapa. 13
NEpBOH KOP3UHBI BO BTOPYIO MEPEKIIAIBIBAIOT 2 11apa, 3aTEM LIapbl BO BTOPOW KOP3UHE TIIa-
TEJIBHO MepeMeIInBaioT 1 0epyT ortyna 1 map. KakoBa BepoATHOCT TOTO, YTO 3TOT Iap Oemnblit?

4. Jlana nuckpeTHas ciiydaiiHas BenuunHa X. HaliTu: @) MaTemMaTHueckoe OXUAaHNE; ) TUCTIEPCHUIO;

8) CPEITHEKBAIPATHUECKOE OTKIIOHECHHE.

x|-5/-1] 3|56

plo3lo2]01]/02]02

7.4. Kputepnu onieHUBas TeKylel, pyOe:KHOM M IPOMEKYTOUHOMATTECTALMH
Onucanue nokasarenei 1 KpUTEpUEB OLICHUBAHUS KOMIIETEHIIMI Ha Pa3IMYHbIX dTanax
ux (OpMUPOBAHUS, OMIMCAHUE IIKAJIbl OLICHUBAHUSI.

Kpurepuu oneHuBanus pe3yJibTaToB 00y4eHUsI HauMeHOBaH
IInanupyembie pe3yabTaThl MeHee 41 41-60 6aaos | 61-80 6aaos | 81-100 6ay10B ne
OCBOEHHS KOMIIETeHIHH 0a10B (ynosaerso- |  (xopoo) (oTsH1H0) OLIEHOYHOT0
(Hey/10BJIETBO- | PHUTEJIbLHO)
PUTEIBHO) cpeacrea

OK-1. CnocodHOCTh K a0CTPAKTHOMY MBIILIEHHIO, aH

aJIu3y, CHHTE3Y

3HATH: OCHOBHBIE ITOHATHS U ®parmentapubie|  Hemonnbie | Chopmupo- Cdopmu-po- | Kommiexrt 3aganuit
MEeTOIb! IMHEHHOM anredpsl, SHAHW SHaHWA BaHHbIe, HO | BaHHbIE cucTe- | UL BBIIOIHCHMA
. MATH-ICCKIE PYOEIKHBIX aTTe-

AHATUTHYCCKON TEOMETPHH, Ma- coJieprKarine CTatwmii, BOpPOCH!
TEMaTHYCCKOTO aHAIN3a, TU(- OTJICNTbHBIC 3HaHMsA 110 TeMam/pasjie-
(epeHIMaTbHBIX YpaBHCHUH, TpOoOeIIBI JIaM BLIHOCHUMBIC
TCOPUH BEPOSATHOCTECH U MaTe- 3HaHUA Ha SK3aMEH, SK3a-

. MEHAIMOHHEIC OH-
MaTH4YECKON CTaTUCTHKH. HeTHI
YMeThb: COCTaBIISITh ypaBHEHUS YacTtuunslie Henonnsie VMEeHHs Cdhopmupo-
[IPSIMBIX ¥ KPUBBIX JTMHUHN Ha YMEHUS YMCHHUS HOIHBIe, BaHHbBIC
[UIOCKOCTH U B ITPOCTPAHCTBE, I10- YMCHUS

. JIOITyCKAIOTCS
BEPXHOCTEH BTOPOTO MOPS/IKa,
i hepeHInpoBaTh U MHTETPUPO- HeOobIIHe
BaTh (QYHKIIUH OJHOM U HECKOJIb- OIHOKH
KX ITIEPEMEHHBIX, PeIIaTh IIPO-
creiimie nuddepeHnnansHbIe
YpaBHEHWISI, ICCIICIOBATh Ha CXO-
ITIMOCTB PSIIIBI, HAXOIUTH YHCIIO-
BBIC XapaKTCPUCTUKH CITydaifHBIX
BEJINYNH.
Biagernb: MmeTonamMu 1o- YactuuHoe Hecucrema- B cucremartu- YcnemHoe n
CTPOEHMsI MaTEMaTHYECKUX BJlajieHne THICCKOC YeCKOM Ipu- | CHCTEMATHHIC-
MOJIeJIel TIPY PEIIEHHUH TIPO- HaBbIKAMU MPUMEHEHHUE MEHEHHH CKOE IpUMeHe-
M3BOJICTBEHHBIX 3a7a4. HaBBIKOB HAaBBIKOB 10- | HHC HABBIKOB

IYCKalOTCsI
POOEITbI

ITIK-15. Cnoco0HOCTH NPOBOAUTH MaTeMaTH4YeCKOe MO/IeJHPOBAHNeE NPOLECCOB H 00bEKTOB HA
0a3e CTAHIAPTHBIX NAKETOB ABTOMATH3HPOBAHHOIO NMPOEKTH

NDOBAHMSA U MCCJIEI0BAHUN

HpO(l)eCCI/IOHaJ'IBHI)IX 3aa4; I10Jib-

OLINOKHU

3HATH: METO/IBI U IPUEMBI pellie- ®dparmen- Henounneie | Copmupo- Cdopmu-po-
IS PAKTHYECKHX 33711 B IPO- TapHbIC 3HAHUA BaHHbIC, HO | BaHHDBIE CHCTe-
(heccHOHATBHON NIEeATETHHOCTH C 3HAHUS conepanyie | MaTH-ueckue
roMo1Ibio AupGepeHInaIbHOTO U

- OTHEIbHBIE 3HAHHA
MHTETPaTbHOTO UCYUCIICHUH, Trd-
(hepeHIManbHBIX YPaBHEHUH, TEO- po0ebl 3Ha-
[PUH BEPOSITHOCTEW U MaTeMaTH4e- HUS
CKOIl CTATHCTHKH.
YMeThb: IPUMEHATH MaTeMaTHIe- YacTuuHbie Henomnneie | YMenus mos- Chopmu-
CKHE METO/Ibl M BBIUMCIUTENBHYIO YMCHMA YMCHMA HBIC, POBaHHbIE
TEXHUKY LTSI PEIICHUS THITIOBBIX AOTyCKAOTCA YMEHUS

HeboupIIMe

KomrekT 3aganuii
JUTSL BBITIOJTHEHUS
PYOEIKHBIX aTTe-
CTalUi, BOIPOCHI

10 Te-
Mam/pasJie-
JIaM BBIHOCH-
MbIE Ha DK3a-
MEH, dK3aMe-
HaIlIOHHEIC
OUJIETHI




30BaATbCA Ta6JII/II_laMI/I 1 CIIpaBO4-
HUKaMH.

Buaagern: o0mieli moaroToBKoi YactuyHoe Hecucrem- | B cucremaru- | YcnemiHoe u
JUST PEIIEHUA TPAKTHICCKUX 3a/1aY]| BJIaJICHUE ATUYECKOE  |yeCcKOM npuMe-| CHCTEMATHYE-
B 00JIaCTH IIPUKJIAJHON MaTeMa-
p A\ HaBBIKAMH [PUMEHEHNE | ponnn HABDI- cKoe

THKH. HAaBBIKOB

KOB [IPUMEHEHNE

JOIyCKAIOTCS HaBBIKOB
1po0etbl

8.0co0enHOCTH peanu3anmMu AUCHUILTHHBI 1JI51 HHBAJMIO0B U JIMI €
OrPAHMYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

JUIg oCynIeCTBIIEHUS IPOLEAYD TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IIPO-
MEXYTOYHOM aTTecTaluy 00y4aromuxcs co3aanbl (POHbI OLEHOYHBIX CPEJICTB,
aJanTUPOBAaHHBIE U MHBAIWIOB U JIUIl C OTPAHUYEHHBIMA BO3MOXKHOCTSIMHU 370-
POBBS U TO3BOJISIOLIME OLICHUTh TOCTHKEHUE MU 3aINIAHUPOBAHHBIX B OCHOBHOM
o0pa30BaTeNbHON MpOorpaMMe pe3yIbTaTOB 00YyUEHHS U YpOBEHb CHOPMHUPOBAH-
HOCTHU BCEX KOMIIETEHIUH, 3asIBJICHHBIX B 00pa3oBaTenbHOM nporpamme. @opma
MIPOBEICHMS TEKYILIEH aTTeCTalluu U CTYJAEHTOB-UHBAJINI0B YCTAaHABIUBAETCS C
y4€TOM MHIUBUAYATIbHBIX ICUXOPU3NIECKIUX OCOOCHHOCTEH (YCTHO, MUCHbMEHHO
Ha Oymare, MMCbMEHHO HAaKOMITbIOTEpPE, B (popMe TecTupoBaHus U T.11.). [Ipu Te-
CTUPOBAHMHM JIJIS CIA00BUISALIUX CTYACHTOB HCIOIB3YIOTCS (POH]IBI OLIEHOYHBIX
CPEICTB C YKPYNHEHHBIM pu@ToM. Ha 3K3aMeH npuriamaeTcst COnpoBOXKIak0-
II1I, KOTOPBIM 00ecneurBaeT TEXHUYECKOE CONPOBOXKACHUE CTYAeHTY. [Ipu
HEOOXOUMOCTHU CTYJEHTY-UHBAIHY NPEAOCTABISAETCS TOMOIHUTEILHOE BpEMS
JUTS IOATOTOBKM OTBETA Ha 3K3aMeHe (uwid 3adere). O0yyaromuecs ¢ orpaHu-
YEHHBIMH BO3MOKHOCTSIMH 3/10POBBSI M 00yUaroIIrecs: MHBAJIUAbl 0OecrneurnBa-
I0TCSl IEYATHBIMU U JIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu (IIpOrpaMMbl,
y4eOHbIE TOCOOUS 111 CAMOCTOSATEIBLHOM paboThI U T.J1.) B (popMax,aanTUPOBAH-
HBIX K OTPaHUYCHUSIM UX 310POBbs U BOCTIPUATHUS HHPOPMAIIIH:

1) AJIs1 UHBAJIMAOB M JIUI C OTPaHUYCHHBIMH BO3SMOKXHOCTAMMU 310POBbS
M0 3PEeHHIO:

- JJIA CJICNBIX: 3aJaHuA OJI BBIIIOJIHCHHA Ha CEMHUHApax v NPaKTUUICCKUX

3aHATHSIX 0(DOPMIISIFOTCS pesibepHO-ToUeuHbIM TprudToM bpaiins wiu B Buze



AJIEKTPOHHOT'O JOKYMEHTA, IOCTYITHOTO C TIOMOIIBI0O KOMITBIOTEPA CO CTICIHAIH-
3UPOBAHHBIM TIPOTPAMMHBIM O0ECTICUCHHUEM JIJISl CIIETIBIX, TNOO 3aUNTHIBAIOTCS
ACCUCTCHTOM; ITMChbMEHHBIC 3aJaHus BBITIOJHSIIOTCS Ha Oymare peibeHO-Touey-
HBIM mpudTOM bpaiiis wim Ha KOMITBIOTEPE CO CIEIUATN3UPOBAHHBIM MPO-
IrpaMMHBIM 00€CTICUCHHUEM JTsI CIICTTBIX JTM00 HAAMKTOBBIBAIOTCS ACCUCTCHTY;
0OyJaroIUMCs JUTSI BBITTOTHCHUS 3aJIaHUs TTPH HEOOXO0IMMOCTH MPEI0CTABIIS-
€TCs1 KOMIUIEKT MMMCbMEHHBIX MTPUHAJICKHOCTEH nOymara Jijisi TuchMa pPelib-
e(HO-TOYCYHBIM MIPUPTOM Bpaiiiis, KOMIIBIOTEP CO CIEIUATU3UPOBAHHBIM IIPO-
IrpaMMHBIM 00€CTICUCHUEM JTSI CIICTIBIX;

- JIS1 CJIA0OBUASIIIMX: 00CCTICUMBACTCS MHANBUIYATbHOE PAaBHOMEPHOE
ocsemieHue He MeHee 300 mrokc; 00yJYaroIIMMCS JJIS BBITIOJIHEHUS 3aJIaHHS TIPH
HEOOXOMMOCTH TIPEAOCTABIIACTCS YBEIUIHBAIOIIEE YCTPONUCTBO; BO3MOKHO
TaKXe MCI0JIb30BaHHE COOCTBECHHBIX YBEINUMBAIOIIUX YCTPONCTB; 3a1aHUS IS
BBITIOJTHEHHUS 3aaHul 0(hOPMIISIOTCS YBEIMYCHHBIM IIPUPTOM;

2) JUTSI MHBAJIMJIOB | JIMII C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBBS
Mo CJIyXy:

- IS TJIYXHX M ¢J1200CabIIIANIAX: 00€CIIEYNBACTCS HATUINE
3BYKOYCHJIMBAIOIIEH amnmnaparypbl KOJJIEKTUBHOIO MOJIb30BaHUs, IIPU
HEOOXOIMMOCTH O0yJarOITUMCS TIPEIOCTABIISICTCS 3BYKOYCHUIMBAOIIAs
arnmaparypa UHJIUBUAYaJbHOTO MOJIb30BaHUs; TPEAOCTABISIOTCS YCIYTH
CypJIOTIepEBOTUNKA;

- VISl CJIENOTJIYXHX JJOMYCKAETCS MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIETO
yciyru TudiiocypaonepeBouuka  (MOMUMO TpeOOBaHUM, BBITTOJIHSIEMBIX COOT-
BETCTBEHHO JIJIs1 CJICTIBIX U IITyXHX);

3) JUTSL JIAIT C TSKEBIMU HApYIISHUSIMU PEUH, TIIYXHUX, CIa00CTBIIIAITIX
JIEKIIUU U CEMUHApbI, TPOBOJAUMBIE B YCTHOU (hopme, TPOBOSITCS B MUChbMEHHOU
(opme;

4) JUTSl ATHBAJIMJOB U JIUL C OTPAHUYEHHBIMHU BO3MOKHOCTSIMHU 3/10POBbSI,
HMEKIIHUX HAPYIIeHUs ONIOPHO-IBUIATEJIbHOI0 annapara:

- IJIs1 I ¢ HAPYIICHUAMMA OIIOPHO-JABUTATCIILBHOIO aIlliapaTta, HapylICHU-

SIMH JIBUTATEIbHBIX (DYHKIMI BEPXHUX KOHEUHOCTEN MIIM OTCYTCTBUEMBEPXHUX



KOHEYHOCTEH: MMCbMEHHBIC 3a/IaHUs BBIMOHSIOTCS Ha KOMITBIOTEPE CO CIEIHAIIN-
3UPOBAHHBIM TIPOTPAMMHBIM 00ECTICUCHUEM WM HAJUKTOBBIBAIOTCS ACCUCTEHTY;
BBITIOJTHCHHE 3a7JaHHH (TECTOB, KOHTPOJIBHBIX PabOT), MPOBOIUMBIC BIIMCEMEHHOM
dbopme, IPOBOIATCS B YCTHOM popMe TyTeM orpoca, OeceIpl C

00yYarOIIMNMCH.

9. YyeoOHo-MeTOAMUYECKOEe U HH(POPMALIMOHHOE 0O0ecTiedeHue TUCIUIINHbI

OcHoBHas JMTEpaTypa

1. AbonyaxamuaoB C. C. Teopust BepoATHOCTEH M MaTeMaTHYecKas CTaTUCTHKA.
Co6opnuk 3anau. — ['po3usiii, WIIL I'THU, 2011.

2. boromoJioB H. B. [IpakTudeckue 3aHATHS IO MaTeMaTHKe: yueOHOE TTocoOue s
OakanaBpoB. — M.: U3natenscTBo FOpaiit, 2013. — 495 c.

3. Jaunaesa JL.LI., MaTtamesa X.II. JIuneitnas anreOpa: yue0.mocodue. — ['po3HblIii:
NIII I'THH, 2010.

4. Jlanaesa JLII., CocaambexoBa JI.C. [{uddepenunanbusie ypaBHeHus.—I'po3-
ubii: U I'THU, 2010.

5. Manyrun B. A. Jluneiinas anredpa: yue0. nocooue. — M.: Pun I'pynn, 2011. —
464 c.

6. CanmoB A. A. KpaTtkuii Kypc BbICIIel MaTeMaTHk, TOM.1, Tom 2. — ['po3HBIii,
2014.

7. CaunoB A. A. Briciias marematuka. YucaoBbie U yHKIIMOHATIBHBIE PSIBI.
VY4ebHo - MeToInYecKoe mocooue no u3ydeHuto pasnena. — ['posnsrit, UL
ITHTY, 2013.

8. MaromaeBa M. A. IlpakTukym 1o Bbiciieit matematuke. Yacts 1, 2. YueOHo -
Meroaudeckoe rmocooue.-I'posnsiii, UIIL ITTHTY, 2014.

9. Kapaka3psan C.A. JludpdepennuanbHoe ncyucieHne GyHKIIUU OJHOM epeMeH-
HO [DnexkTpoHHbIN pecypc]: yueoHoe nocooue/ Kapakaspsan C.A., ITak O.E., Co-
noBséBa O.B.— DnektpoH. TekctoBble nanubie.— CII0.: Cankr-IlerepOyprekuii
rOCYJJapCTBEHHBI  APXUTEKTYpPHO-CTpOUTENbHBIN  yHUBepcuteT,ObC  ACB,
2015.—99c.—Pexum nmoctyma:  http://www.iprbookshop.ru/33307.— ObC
«IPRbooksy, nmo mapouo.

10.banaun K.Bb. KpaTkuii Kypc BbICIIEH MaTeMaTHKU [ DIEKTPOHHBIN pecypc]: yueo-
nuk/ K.B. banaun [u ap.].— DnekTpoH. TekctoBbie nanubie.— M.: [amkoB u K,
2015.— 512 c¢.— Pexwum pgoctyma: http://www.iprbookshop.ru/14611.— SbC
«IPRbooksy, mo mapouro.

11.MarameBa X.II., CociambexoBa JI.C. COOpHUK aTTECTAIIMOHHBIX 3aJIaHHUI 10
Kypcy «Bbiciias matematuka». — ['posnsiid, I I'THN,2009.

12.1lInaoBa 3.B. Teopus BEpOATHOCTEH U MaTeMaTHYeCKasi CTATUCTUKA [ DIEKTPOH-
HBI pecypc]: yuebnoe mocodue/ lllmnosa 3.B., llunoB O.1.— DnekTpoH. Tek-
ctoBble faHHble.— CapatoB: Al [1u Ap bykc, 2015.— 158 ¢.— Pexum nocryna:
http://www.iprbookshop.ru/33863.— DBC «IPRbooksy, mo maposito.



13.Pssoymko A.IL. [u ap.[UuauBuyansHbIC 3aaHUs 1O BhICIel MaTeMaTrke. YacTb

1. JIuneitnas u BexkTOopHasi anredpa. Ananutuueckas reometpud. Juddepenim-

ajbHOE UcUYuciaeHne QYHKIMNA OJHON epeMeHHOMN [ DIeKTPOHHBIN pecypc]: yueo-

HOE MocoOue.— DIEKTPOH. TEKCTOBbIE JaHHble.— MuHCK: Bplmiimas mkora,

2013.— 304 c.— Pexum pocrtyna: http://www.iprbookshop.ru/20266.— 2bC

«IPRbooks», mo mapoutto.

Ipumeyanue. YKazaHHbIC MaTepUATHl UMEIOTCS HA Kaeipe ¥ B YATATHHOM 3a7Ie YHH-
BCPCHUTETA, & TAIOKE HA CaiTe Kadempbl, OTKY/Ia CTY/ICHT MOYKET OSCIUIATHO CKavaTh HeOOXOMH-
MbI MaTepyaL.

HNurtepHer pecypcsl

1. Caiit kadenpsl «Bpicias u npuKIaaHas MaTeMaTHKay: VM-ggntu.ru

2. http:// www.iprbookshop.ru

3. http://e.lanbook.com

10. MaTepuanbHO-TeXHHYECKOe OOecreYeHne JUCHUILTHHbI

3a xadeapoil «Briciias 1 npuKiagHas MaTeMaTUKa» B TJIaBHOM Y4eOHOM KOpITyce
3aKperuIeHsl JeKunoHHas ayautopus Ne 1-08, ayauropuu g npoBeIeHUs MpaKTH4e-
ckux 3anstuii NeNe 2-08, 2-12, 2-27, 2-29, 2-31, 2-33, 2-35, 2-39, OOJILIIHHCTBO U3 KO-
TOPBIX OCHAIIEHO TAOJIUIIAMH, TPAPUUIECKUM MATEPHATIOM, YEPTEKAMHU I10 JIMHEWHOM aJl-
redpe, IeMEeHTaM BEKTOPHOM aireOpbl, aHAIUTUYECKOW reomerpuu, quddepeHunans-
HOMY UCUYHUCJICHHIO PYHKIIUI OHOU IEPEMEHHOM, MHTErPaJIbHOMY UCUHCIIEHUIO; ayl. No
2-12 cy’XUT B KaueCTBE KOMIBIOTEPHOTO KJIacca, IJI€ YCTaHOBICHHBI 12 KOMIBIOTEPOB,
KOTOPBIE UCIOJIB3YIOTCS JJI1 CAMOCTOSITENIbHON PabOThI CTYAEHTOB; 31€Ch K€ BO3MOKHO
MCIIOJIb30BaHME KOHTPOIMPYIOIIMX MPOTPaMM I ITpuémMa 3a4€TOB U dk3ameHoB. Ha ka-
(benpe UMEOTCA MHTEPAKTUBHAS 10CKA U JUAITPOEKTOP.

11.lonoiHeHnst M U3MeHEHHUs B padoyell mporpaMme Ha y4eOHbIH 1o/

JloTIoTHEHUS 1 U3MEHEHUS B pabodre TPOrpaMMbl BHOCSATCS €KETOTHOTICPE]T
Ha4yaJoM HOBOTO yueOHOro roja mo ¢gopme. M3meHeHus 10KHBI OQPOPMIISTHCS J0-

KYMCHTAJIbHO 1 BHOCATCA BO BCC YUYTCHHBIC OK3CMILJISIPLI.


http://www.iprbookshop.ru/
http://e.lanbook.com/

Cocmaseumens: .
nonenT kadeapsl «Briciuas ¥ MpUKIaJHas MaTeMaTHKay Janaesa JI. I11.

COI'/TACOBAHO:

3aseoyrouwuii kagpeopoii
«Bolcuasa u npuKk1aOHaa MamemamuKa) I'ayaes A.M.

3asedyrowuii kagheopoit «<BPIHI'M» Xamamos A. I

Jupexkmop /JAYMP V%/ MaromaeBa M. A.



