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1. ]_Ie.]'ll/l H 3a1a4YM JUCHHUIIIMHBI

Maremaruka SBISETCSI CPEACTBOM PELIEHUS NPUKIAIHBIX 337a4 U YHUBEPCAIbHBIM SI3bIKOM
HAyKH, a TaK)Ke 4acThI0 001l KynbTypsl uenoBeka. [loaTtoMmy MaremaTnueckoe oOpa3oBaHHe ciie-
IyeT pacCMaTpUBATh KaK BKHYIO COCTABIIAIONIYIO ()yHAaMEHTAIbHONW NOArOTOBKH CIIEIIHATIICTOB.

Leqb0 MaTeMaTH4YeCKOro 0Opa30BaHUs CIELUAINCTA SBIAETCS: 00y4eHUE CTYICHTOB OC-
HOBHBIM IIOJIO)KEHUSM M METOJaM MaTeMaTHKH, HaBbIKaM MOCTPOEHUS MaTeMAaTUYECKUX JI0Ka3a-
TEJIBbCTB IIyTEM JIOTUUECKUX PACCYKJIEHUH, METO/IaM pelIeHUs 3a7ad. DTOT KypC BKIIOYAET JIMHEH-
HYIO anre0py, aHATUTHYECKYI0 TeoMeTpuio, JuddepeHnransHoe HeuucieHne GyHKIUH OIHOU |
HECKOJIBKUX TEPEMEHHBIX, HHTEIPAIbHOE HCUYHCIeHNE, Tu(depeHnanbable ypaBHEHHs, YUCIOBBIC
1 QYHKIIMOHAIBHBIC PSAJIBI, KPATHBIC, KPUBOJIMHEHHBIC M MMOBEPXHOCTHBIC WHTETPAIIBI, OCHOBBI TE€O-
pUU BEpOSATHOCTEW U MATEMAaTUYECKOW CTATUCTHKH. B TEXHHYECKOM YHUBEPCUTETE OH SBIISETCA
0a30BbIM KypCOM, Ha OCHOBE KOTOPOTO CTYAEHTHI JOJDKHBI M3ydaTh Jpyrue (pyHaaMmeHTaabHbIE
JTUCUMIUIMHBL, KaK QU3UKa, a Takxke o0I1e npodeccuoHaJbHbIe U CHEIHalIbHbIE TUCIUIUIMHBI, Tpe-
OyrolIMe XopoIIel MaTeMaTH4YeCKON OATOTOBKH.

Bocnutanue y cTy1IeHTOB MareMaTH4eCKON KyJIbTYpbl BKJIIOYAeT B ce0d MOHUMaHHE HE0OXo-
JUMOCTH MaT€MaTHYECKOW COCTaBJISIONIEH B OOIIEH MOJArOTOBKE CIEIHAINCTA, BRIPAOOTKY MpeI-
CTaBJICHUH O POJIM MaTeMaTHKU B COBPEMEHHON LIMBWJIM3ALMU U B MUPOBOH KyJIbType, YMEHHE JIO-
TMYECKHU MBICITUTh, ONIEPUPOBATh a0CTPAKTHBIMU OOBEKTaMU U ObITh KOPPEKTHBIM B YIOTPEOICHUH
MAaTeMaTHYECKUX MOHATUA W CHMBOJIOB JUIsI BRIPAKEHUSI KOJIMUECTBEHHBIX M KaYE€CTBEHHBIX OTHO-
1109312078

Maremarnueckoe oOpa3oBaHHE CIEIUATNCTA JOJDKHO OBITH MIMPOKUM, OOIINM, TO €CTh JO-
CTaTO4YHO (pyHAaMeHTaIbHbIM. DyH/IaMEHTAIbHOCTh MaTEMaTHYECKON MOATOTOBKH BKIIIOYAET B ce-
0s1 J0CTaTOYHYIO OOIIHOCTh MAaTEMATHUECKUX MOHATHI U KOHCTPYKIHH, 00ECIIeUrnBaOIIyIO LIUPO-
KU CHEKTp UX MPUMEHUMOCTH, TOUHOCTHh (DOPMYJIMPOBOK MAaTEMaTHUYECKUX CBOWCTB M3y4aeMbIX
00BEKTOB.

3agayaMu M3yueHUs TUCIUIUIMHBI ABIISETCS OOy4YeHHE CTYAECHTOB OCHOBHBIM MaTeMaTHye-
CKHM METOJaM, UX 3HAKOMCTBO C Pa3JIM4YHBIMU MPUIOKEHUSIMH ITUX METOJIOB K PEIICHUIO MPAKTH-
YecKHUX 3aj1ad, Jieasi Mpy 3TOM YIOp Ha Te pa3/esibl MaTeMaTUKH, KOTOPbIE B COOTBETCTBHUH C yueO-
HBIMH IUTAHAMU MMEIOT BaKHOE 3HAYEHHE JJISi TOTO WM MHOTO MpOoQuIis MOArOTOBKH CHEIHa -
CTOB.

2.MecTO TUCUMIJIMHBI B CTPYKTYpe 00pa30BaTeibHONH NPOrpaMMbl

MaremaTika OTHOCUTCSA K LIUKIY OOLIMX MAaTeMaTHYeCKMX U €CTECTBEHHOHAYUHBIX IHMCLIH-
IUIHH.

OcCHOBOI1 OCBOCHHUS JAHHOM y4eOHOW JTUCHMILIMHBI SBJISETCS IIKOJBHBIA KypC MaTeMaTHKH.
DeMeHThl HEKOTOPBIX Pa3JielIoB MaTeMaTUKU, U3y4aeMbIX B By3e (JinHelHas anredpa, nuddepen-
LIUAJIbHOE U MHTErpajbHOE UCUUCICHUS (DYHKIUU OJTHOW NEpEeMEHHOM, aHAIMTHYECKasi TeOMETPHs),
3aJI0’KEHbI B IIKOJBLHOM Kypce MaTeMaTHKH, 3HAaHUE 3TUX JEMEHTOB 005S3aTeJIbHO KakK IS yriryo-
JNEHHOTO U3Y4YEHHUs yKa3aHHbBIX pa3/eioB MAaTEMAaTUKU B BY3€, TaK M JUIsl OCBOCHUS TaKUX Pa3/IeloB,
U3yuYeHHe KOTOPBIX IPEAYCMOTPEHO TOJIBKO B BbICIIEH MaTeMaTuke (IuddepeHaIbHoe neUnce-
HUE (PYHKIMI HECKOJBKUX NEPEeMEHHBIX, AU (depeHnalbHble YPaBHEHUS, YUCIOBbIE U (QYHKIMO-
HaJIbHBIE PsIJIbl, BBIYMCICHUE YHUCIOBBIX XaPaKTEPUCTHK CIy4alHBIX BEJIMYUH, UCIOJIB30BaHUE Ma-
TEMaTHYECKHX METO/I0B 00pabOTKH CTaTUCTUYECKUX JAHHBIX U IPYTHUE).

JlaHHasi TUCLUIUIMHA SBJISETCS NMPEALIECTBYIOMIEH U CIEAYIOINUX €CTECTBEHHOHAYYHBIX U
oOmienpodeccuoHaNbHBIX Y4eOHBIX AUCLUUIUINH, IPEIYCMOTPEHHBIX B YUeOHBIX IJIaHAX CIEIHalb-
HocTel HampasiieHus: «CtpoutenscTBoy. dusnka, Madopmaruka, Teopernueckas mexaHnuka, Me-
XaHuKa rpyHToB, CONpoTHBICHNE MaTepuaioB, MexaHHKa KUIKOCTH U ra3a, CTpouTenbHas Mexa-
HUKa, Teopus ynpyrocTu ¢ OCHOBaMHU TEOPUU IUIACTUYHOCTH U NoJ3yudecTH, MHxkeHepHas reoje-
3us1, TeopeTuueckne OCHOBBI JIEKTPOTEXHUKH, BEpOATHOCTHBIE METO/IbI CTPOUTENBHON MEXaHUKU



U TEOPHs HAJIS)KHOCTU CTPOUTENbHBIX KOHCTPYKIUH, MHPOpMALIMOHHBIE TEXHOJIOTHH B CTPOUTEIb-

crBe, Henmueiinble 3aaum CTpOUTENbHOM MEXaHUKH, Teopus pacueTa IiIacTuH U 000JI0YeK

3. Tpeﬁonafmﬂ K pe3yjbTarTaM 0CBOCHHUA NUCHUIIIMHBI

Koa no ®10OC Nupuxaropsl  poctu- | [lnanupyemble pe3yjbTaThl 00y4eHHs
JKEHUSA no aucuumnianne (3YB)
OIlK-1 OIlK-1.1 3HATH METOJBI PEIICHUS CUCTEM JIMHEH-

CriocobeH pemarth mpo-
W3BOJICTBEHHBIC U/HWIN
HCCIIeI0BATEILCKHUE 3a-
a4 Ha OCHOBE (pyHa-
MEHTAIbHBIX 3HAHUH B
001aCTH reoAe3un

YMeer pematb HHXKE-
HEpHbIE 3aJlayll C II0-
MOIIbIO  MaTeMaruye-
CKOTO ammapara BeK-
TOpPHON anreOpsl, aHa-
JUTUYECKOU  IeoMeT-
pun

OIIK-1.2

YMeer pemars ypas-
HEHUS, OIHUCHIBAIOIINE
OCHOBHBIE (U3HUYECKHE
MIPOIIECCHI, C NMPUMEHE-
HHUEM METOJOB JIMHEN-
HOM anreOpsl M Mate-
MaTUYECKOIO aHaIU3a

HBIX ajIreOpanyecKux ypaBHEHUH, OCHO-
BBl auddepeHInpoBaHUs U HHTETPUPO-
BaHUS (QyHKUUH, pemeHus auddepeH-
[UAJIbHBIX YpaBHEHUH, OCHOBHBIE IOJIO-
JKEHUSI TEOPUU BEPOSATHOCTEH M MaTeMa-
TUYECKON CTATUCTUKH,

yYMeTb COCTaBJISITh YPaBHEHUS MPSAMBIX U
KPUBBIX JIMHUM Ha IUJIOCKOCTH W B IPO-
CTPaHCTBE, MOBEPXHOCTEW BTOPOrO IIO-
psaaka, nuddepeHUpoBaTh U HUHTErpHU-
poBaTh (PYHKIMU OJHOM M HECKOJIBKUX
MEPEMEHHBIX Ha 3KCTPEMYM, pelaTh
npocreimue auddepeHnrnaibHble ypaB-
HEHUS, UCCIIeZIOBaTh Ha CXOJUMOCTh psi-
IIbl, HAXOJUTh YHMCIIOBBIE XapaKTEPUCTHU-
KU CIIy4aiHbIX BEJINYMH;

- BJaJeTh METO/IaMU BBIYMCIICHUS KpaT-
HBIX, KPUBOJIMHEHHBIX U OBEPXHOCTHBIX
UHTErpajoB M HAaBbIKAMM TNPUMEHEHUS
9TUX 3HAHUH K PELICHUIO 337a4 MEXaHHU-
KU, COIPOTHBIIEHUS] MaTe€pHaJOB, TEIIO-
TE€XHUKU U TUIPABIMKH, IPYrUx oOrie-
npo(eCCHOHANBHBIX U CIELUAIbHBIX
JUCLUIUIMH, BIAJETh METOAAMHU UCIOJIb-
30BaHMsI MaTEeMAaTUYECKUX METOJI0B 00-
pabOTKH SKCHIEPUMEHTAIbHBIX JaHHBIX.




4. O0béM IMCUMIIMHBI U BUAbI y4e0OHOM padoThI

IIpuMmeyanue. B pacuérax NpUHATHI CIEAYIOLIME 3aTPaThl BPEMEHU CTYACHTA: Ha BBIIIOJIHEHUE J10-
MaiHux 3aganuil — 0,5 4 Ha 1 u aynuTopHsbix 113; Ha noaroroBky k gexkuusam — 0,25 4y Ha 1 4 nek-

1uii; Ha noarotoBKy Kk KP mpu npoBenennn pyOeskHO# arTectanuu — 4 4.

Tabmuma 1

Bcero u/3.ex.

Pa30uBka no cemecrpam

Buapt yueGHoil padoThbI ODO (B HEAEMO), U 3®0 (no cemecTpam), 4

020 300 1 2 3 4 1 2 3 4
AyIUTOPHBIE 3aHSATHS 20/0,6 20/0,6 20/0,6
(Bcero 4acos) 264/7,3 80/2,2 68/1,8 | 64/1,7 68/1,8 64/1,7 20/0,6
B ToM gncne:
JIEKIUA 132/3,6 40/1,1 34/0,9 | 32/0,8 34/0,9 32/0,8 10/0,3 10/0,3 10/0,3 10/0,3
(rg’;)‘”"“ec““e SAVITHA | 139136 | 40/1,1 | 34/09 | 32/0,8 | 34/09 | 32/08 | 10/03 | 10/03 | 10/03 | 10/0,3
CamMmocrosiTeJbHas pa-
6ora (Bcero) 348/9,6 | 532/14,88 | 79/2,1 | 79/2,1 78/2,3 78/2,3 137/3,8 | 133/3,7 | 133/3,7 | 133/3,7
B ToM gucne:
BBITIOTHEHHE MHCBMEH- 48/1,3 12/0,3 | 12/03 | 12/03 | 12/0,3
Hoii CP
BBINOJIHEHHE JJOMAIIHUX
samanuii no 113 7212 18/0,5 18/0,5 18/0,5 18/0,5
MOATOTOBKA K JIEKLMAM
noaroroBka k KP mo
PYGeXKHON aTTecTaun 32/0,8 8/0,2 8/0,2 8/0,2 8/0,2
[Tonroroska k mpaxkrude-
CKHM 3aHSATHSAM CTY/ICH- 72/2,0 18/0,5 18/0,5 18/0,5 18/0,5
Tamu 30O
U3y4EHHE BOMPOCOB,
BhIHECEHHBIX Ha CPC 7212 360/10,1 | 18/05 | 18/05 | 18/0,5 | 18/0,5 94/2,6 | 90/2,5 90/2,5 | 90/2,5
[lonroroska K 3K3aMeHy, 90/2,5 100/2,7 23/0,6 | 23/0,6 22/0,6 22/0,6 25/0,6 25/0,6 25/0,6 25/0,6
[HoaroroBka k 3auéry
O6mast Tpy10EMKOCTH 612/17 | 612/17 | 181/5,1 | 143/3,9 | 146/4,1 | 142/3,9 | 165/45 | 149/41 | 149/41 | 149/41
Bupn oryérnocru: 9K3 9K3 3K3 3K3 3K3 9K3 9K3 9K3

5. Conep:xkanue yueOHOI U CUUIIMHBI

Tabn.2cocTaBiieHa B COOTBETCTBUH C JAHHBIMU ayJUTOPHOM HAarpy3ku, PUBEICHHBIMU B
Tabn.1, a coxep’kaHue BOIPOCOB, BHIHECEHHBIX Ha JIEKIMOHHbIE W NPaKTHYeCKHe 3aHATHS
(mynkTsbI 5.2, 5.3), onpezeneHo ¢ y4éTOM MX BaXHOCTH JUIsl U3y4EHHs KaK CaMOro pasjiena, Tak u
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MOCIEAYIONUX PA3JIIOB Kypca MaTeMaTHUKH, a TaKkKe UX POJH IS M3ydeHHs 0OecrieuyrMBaeMbIX
(mocneayromux) yueOHbIX TUCIHUILINH, BXOIIIINX B €CTECTBEHHOHAYYHBIH, 001IenpodeccrHoHaib-

HBIH ¥ TPO(eCCHOHANBHBIN KB Y4eOHOI0 MJIaHAa.

5. 1. Pasznenbl TUCHUNIMHBLI 1 BHABI AYJAUTOPHBIX 3aHATHH

Tabmnuua 2

PacnpelleJIeHne 4yacCoB 110 BHJIaM

Ne HaumeHoBaHue pa3zjaesia 3AHSITHIT
n/n AUCHUTLTAHBI K m Beero
1 cemecTp
Bcero 34 34 68
1 | Jluneitnas anreOpa 8 8 16
2 | DneMeHTH BEKTOPHOH alreOpsl 8 8 16
3 | AHanuTHYeckas reoMeTpus 9 9 18
4 | Teopwust mpenesnoB 9 9 18
2 cemecTp
Bcero 32 32 64
5 HH(i)(i)epveHHI/IaJ'inoe HCHHCIIEHNE 20 20 40
(GYHKIMH OJTHOM TTepeMEHHO
6 HH(i)(i)epveHHI/IaJ'II)Hoe HCUYHCIICHUE 12 12 o4
(YHKIMH HECKOJBKHUX ITEPEMEHHBIX
3 cemecTp
Bcero 34 34 68
7 | aTerpanbHOE NCYUCIICHHUE 14 14 28
8 | luddepeHmanbabie ypaBHEHUS 12 12 24
9 Psaner 8 8 16
4 cemecTp 32 32 64
10 KpatHbie, kpuBOJIUHEHHBIE U T10- 18 18 36
BEPXHOCTHBIE HHTETPAJIBI
11 OcHoBBI TEOPHH BEPOATHOCTEH 1 Ma- 14 14 28
TEMaTU4YECKOU CTAaTUCTUKH
Hroro 132 132 264




5.2. JIeKIIMOHHbIE 3aHATHS

KonmuecTBo 4acoB, OTBEAEHHBIX HA Pa3JIelibl, yKa3aHo B Ta0. 2.

Tabmuna 3

NeNe
n/n

HaunMeHoBaHHe
IUJAKTHYECKOH
eIMHUIBI (pa3aen)

CopneprkaHue pa3aeioB

1 ce MmecT P

JluHeiiHas anredpa

Omnpenenurenu 2-ro ¥ 3-ro nopsjka, ux cBoiicrsa. MuHop u an-
rebpanyeckoe JOMOJIHEHUE AieMeHTa onpeaenuTens. [londarue o0
ornpenenuTene N-ro nopsaka. Pemenne cucrem JMHEWHBIX ypaB-
HeHuil Meronom Kpamepa. Ilonarue o marpuue. Croxenue,
YMHOKEHUE MATPHILl. Y MHOKEHHE MAaTPHUIl HA YUCIIO. Y MHOKECHHE
nByx matpuill. OOpaTHast marpuna. MarpuuHas 3amuch U Mat-
pUYHOE pelIeHre cucTteM ypaBHeHHH. Merton I'aycca pemieHus
CHUCTEM JIMHEHHBIX YPAaBHEHUN

DJIeMEeHThI
BEKTOPHOM aJredpsnl

Bextopnas anredpa. [lonsatue Bexkropa. JInHeliHble onepanuu Hal
BeKTOpaMH. [IoHsATHE IMHEWHON 3aBUCUMOCTH BEKTOPOB. JIMHEH-
Has 3aBUCHMOCTb BEKTOPOB Ha IJIOCKOCTH. ba3uc Ha MIOCKOCTH.
[Ipoexuns BekTopa Ha oCch. CKalIsipHOE, BEKTOPHOE, CMEIIAHHOE
MIPOU3BE/ICHNS] BEKTOPOB M MX CBOMCTBA. Hampamnsromue Kocu-
HYCBI BEKTOPOB. ['€OMeTpHYECKHil CMBICII BEKTOPHOTO ¥ CMEIIaH-
HOT'O MPOW3BEICHUI.

AHaJIuTHYeCcKas
reoMeTpus

AHanMUTHYECKass TEOMETPHUS Ha TUIOCKOCTH. PasnwuHbIe ypaBHE-
HUS TpsIMOW JIMHHH. ToYka TMEepecedeHHsl JNBYX MPSAMBIX, YroJl
MEXIy IBYMS NpsSMbIMH. KpuBbIe BTOpOrOo TOpSAKAa: OKPYK-
HOCTh, DJUIWIIC, TUIepOosa, mapaboja. YpaBHEHHE IIIOCKOCTH,
MPOXOJIAIICH Yepe3 JMaHHYI TOYKY HEPIEHIANKYJIIPHO TaHHOMY
BekTopy. OOIIIee ypaBHEHHE INIOCKOCTH. Y PaBHEHHE TUIOCKOCTH B
oTpe3kax. PaccTosiHME OT TOYKHM JI0 IUIOCKOCTH. YTOJ MEXKIY
IUIOCKOCTSIMHU. Y CJIOBHS MApPaJICIIBHOCTH M TEPICHIUKYISAPHO-
ct 1iockocter. [Ipsmas B nmpoctpaHcTBe. KaHoHWYeckoe U ma-
paMeTpHUYECKUEe YPaBHEHHS MPSAMOM B MPOCTPAHCTBE. YTOJ MEXK-
Jy TIPSIMBIMH B IPOCTPAHCTBE. Y CIIOBHUS MapaUICILHOCTH U TEP-
NCHIUKYJISPHOCTH TMPSAMOUW M TUIOCKOCTH. TodKa mepecedeHus
IpSIMOM M IJIOCKOCTH. [ToBEpXHOCTH 2-TO HOpsIKA U MX KAaHOHH-
YECKHE YPaBHEHHSIM: DILUIMIICOMJIBI, THIIEPOOJIOUIbI, mapaboion-
b1, IIJTMHIIPBI 2-T0 MOPsJIKa; KOHYC 2-TO TOpsIIKa

Teopus npenenon

[penen ¢pynkuuu. beckoHeyHo Manbie PYHKIIMM U UX CBOWCTBA.
beckoneuHo Ooublve PYHKIIMHA U UX CBSI3b C OECKOHEYHO MaJIbI-
Mu. OCHOBHBIE TEOPEMBI O Tipenenax. PackpeiTue HeompeneneH-
HOCTell. 3ameuaTenbHble mpeaensl. CpaBHeHHE OECKOHEYHO Ma-
aeix ¢yHkuui [lonarue HenpepbiBHOCTH (GyHKIHH. OOHOCTO-
ponHue npenaensl. CBolicTBa (GYHKINI, HEMPEPHIBHBIX HA CETMEH-
T€: OTPAaHUYEHHOCTH, CYIIIECTBOBAHHE HAUOOMBIIETO U HANMEHb-
[IeT0 3HaU€HUH, MPOMEXYTOUHbIE 3HaUeHUsl. TOUKU pa3pbiBa, X
KJIaccu(UKaIms

2-i ¢c e M e CT P




JuddepenuuaibHoe
HCYHUCIeHHE
(pyskuumn ogHoi
nepeMeHHOn

Onpenenenue npou3BoAHON. [Tpou3BOAHBIE OCHOBHBIX 3JIEMEH-
Tapubix QyHKiui. [IponsBoanas GyHKIUM, 3aJaHHON MapameT-
puuecku. Juddepennuan (GyHKIMM U €ro  TeOMETpUUYECKUN
cmbicn. Cs3p nuddepernmana ¢ mnpowu3BoaHON. MHBapuaHT-
HOCTh popMbl AuddepeHimana caoxxHor GyHkiuun. CBsI3b MEXKIY
(G QepeHInpPYEeMOCThI0O U HENpPephIBHOCTHIO. [Ipom3BoaHbIe 1
muddepeHnransl BBICHIAX MOPIIKOB. OCHOBHBIE TEOPEMBI O
muddepeHnupyeMbix GyHKIusAx: teopembl depma, Pomns, Jla-
rpanka, Komm. [IpaBuio Jlonuransg M ero uMcnoib30BaHUE I
pacKphITUsl HeompeaeleHHocTel. VcenenoBanue QyHKIUU € 10-
MOIIbIO TIpou3BOAHOM. Toukum skcTpemyma (ynkuuu. Heobxo-
JIMMOE€ W JOCTaTOYHOE YCIIOBHSI CYIIECTBOBAHHUS JKCTpEMyMa.
OTpickaHre HaHOOJBIIETO U HAWUMEHBIIEr0 3HAYCHHUN (YHKITUH,
middepeHurpyeMoil Ha oTpeske. MccnenoBaHue BBITYKIOCTH
byukiuu. Touku mnepernda. AcuMnTOTH Tpaduka GYHKIHUH.
O6m1as cxeMa uccienoBaHus GyHKIMH U IOCTpoeHHUs e€ rpaduka

JAuddepenuuanbHoe
HCYHUCJICHHE
bynkuuii
HECKOJIbKHX
nepeMeHHbIX

@YHKIMM HECKOJIBKUX MepeMeHHbIX. O0nacTh onpeaeneHus, Ju-
HUU YPOBHS, MpeAeN M HENPEPHIBHOCTh (PYHKIHUU HECKOJIbKHX
MIEPEMEHHBIX.

YacTtasie npousBoanbie. [lomuapi muddepeHnnan u ero ucmoib-
30BaHUE JJISl MPUONMKEHHBIX PACUETOB. DKCTpPEMYM (DYHKIIHH,
HauOoJblllee U HauMEHbIIIee 3HaYeHUs (PYHKIUU IBYX MEpEeMEeH-
HbIX B 3aMKHYTOM oOnactu. [lponsBogHass mo HampaBlIEHUIO.
I'panuent. KacarenbHas MIOCKOCTh U HOPMajib K IOBEPXHOCTH.
Metoa HaMMEHBIIMX KBaApaToB A 0OpaOOTKH HKCIEPUMEH-
TaJIBHBIX TaHHBIX




3 c e MecCcT P

HNHuTerpaasHoe
HCYHUCIeHHe PYyHK-
M OHOM
nepeMeHHOn

[Monsitue mnepBooOpa3Hoil. Heompenen€Hublii uHTErpan U €ro
cBoiictBa. Tabnuia HeonpenenéHHBIX UHTETpajIoB. OCHOBHBIE Me-
TOJbl UHTEIPUPOBAHUS: HENOCPEACTBEHHOE MHTEIPUPOBAHUE, Me-
TOJI TIOJBEICHUS TOJ 3HaK TuddepeHIrana, MeTo] 3aMeHbI mepe-
MEHHOH, MHTerpupoBanue 1o dactsaM. KomruiekcHele uucna. Aul-
reOpandeckas popma 3amucu KOMIUIEKCHOTO 4ncia. Moyinb U ap-
ryMEHT. [[elicTBUS HaJ KOMIUIEKCHBIMH YHCIIaMU. TpUrOHOMETpH-
Yyeckas W ToKaszaTeiabHas (HOPMBI 3alHMCH KOMIUIEKCHOTO YHCIIA.
®opmyna Myaspa-Jlamiaca. IIpenen 4uciioBoi nociIe10BaTENbHO-
ctu. Yucno e. Harypanbusie norapudmsl. MHOTOWIEHEL. Teopema
be3y. OcHoBHasi Teopema anreOpsl. PasznoxeHne MHOrousjeHa Ha
JUHEWHbIE W KBaJpaTHble MHOXHUTENU. VIHTerpupoBaHHe paiuo-
HaJbHBIX JpoOeil. Tumbl npocTedmmx ApoOe U X MHTErpUpPOBa-
Hue. MHTerpupoBanue panuoHaibHBIX JApo0Oei METOJOM pa3ioxke-
HUS Ha mpocTteimue apoou. MHTerpupoBanue mpocTelmumx uppa-
IUOHANBHBIX (QYHKUMNA. VHTErpupoBaHHE TPUTOHOMETPUUYECKUX
GyHKIMI, yHUBEpcalbHAs TPUTOHOMETpHUYECKas MOJICTaHOBKA. 3a-
Jlaud, IPUBOJSIINE K MOHIATHIO ONpeNelEHHOTro uHTerpana. Omnpe-
JNENEHHBIA WHTErpal W ero cpoiictBa. @dopmyna HproToHa-
JletiOHuma. 3amMeHa TEpPEeMEHHOW B OMNpEAeIEHHOM HHTETpale.
®dopmysa UHTETPUPOBAHMS MO YACTAM JJIsl ONPENEIEHHOTO HMHTE-
rpana. IlpunoxeHus omnpenenéHHOr0 HWHTErpaja: BbIYHCICHUE
Iomaned MIOCKUX (QUryp, BBIYMCIEHUE JIMHBI JyI'M KPHUBOH,
00BEMOB Tell.

Heco6ctBennble unterpansl. VIHTErpansl ¢ OECKOHEYHBIMM IIpe/e-
JaMU UHTErpupoBaHusl. IHTerpanbl OT HEOrpaHUYEHHBIX (YHKIIHIH

And¢epennnanbubie
YPaBHEHUA

3amaun, npuBojsAmue K AupdepeHnnanbHbIM ypaBHEHUSIM. Teo-
peMa CyIIecTBOBAHUS M €AWHCTBEHHOCTH pemieHus st audde-
PEHLMATIBHOTO ypaBHEHHS 1-TO mopsaka. YpaBHEHHS C pa3lensio-
IIMMUCS TIepEeMEHHBIMH, OJHOPOIHbIC Y IMHEIHbIE ypaBHEHUS 1-T0
nopsiaka. Juddepenumansapie ypaBHeHus: 2-ro nopsaaka. OcHOB-
Hble noHATHA. Teopema cymiectBoBaHusl pemienHus. IIpocteiimme
ypaBHEHHUsI, JTOMYCKAIOUINEe MTOHIDKeHNE nopsiaka. Jluneinsie qud-
¢depeHmanbHbIe ypaBHEeHUs 2-T0 nopsiaka. OnpeneneHue u CBOM-
crBa. JIuHelHbIE OHOPOIHBIE U HEOJHOPOIHBIE ypaBHEHUs. Teo-
peMa o CTPYKType OOIIEero pemieHHs JUHEWHOTO HEOTHOPOIHOTO
ypaBHeHus. Meron Jlarpamka. Jlunelinele muddepeHnuanbHbe
ypaBHEHHsI C TMOCTOSHHBIMH Kod(ddunuentamu. Pemenue oaHo-
pPOAHBIX ypaBHeHUi. Pemenue HeomHOpoaHBIX audhepeHnnaNb-
Hbl€ YPaBHEHHs C MOCTOSIHHBIMHM KO3((UIIMEeHTaMH ¢ MpaBod ya-
CThIO crienuanbHoro Buja. [lonstue o nuddepeHIManbHbIX ypaB-
HEHMSX B YaCTHBIX NPOM3BOJHBIX (ypaBHEHHS MaTeMaTH4YEeCKOMN
bu3uKN)




Panbl

Uucnosele psaapl. CxoauMocTb U cymma psjia. OCHOBHBIE CBOMCTBA
cxomsammxcst panoB. HeoOxoaumoe yciaoBHe CXOAMMOCTH 3HAKO-
IIOJIOKUTENBHOIO psifa. Teopemsl cpaBHeHus. Ilpusnaku [lanam-
oepa, Kommu. 3nakouepenmyromuecs: psapl. [lpusnak JleiiOauma.
[Nonstue o pynkunonamsHOM psine. Crenennsie psabl. IHTEpBan u
paauyc cxomumoctu. JuddepeHunpoBaHue U HHTETPUPOBAHUE
psanoB. @opmynsl Makiopena u Teitnopa. Pa3znoxxenue QyHkiuii B
pAIbI
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10

KpartHblie,
KPHUBOJIMHEIHbIE U
NOBEPXHOCTHbIE
HHTErpaJjbl

JIBOMHOM MHTErpall, €ro CBOMCTBA U BBIUYNCICHUE CBEICHUEM K I10-
BTOpHOMY. [loHSTHE O TpOWHOM MHTErpajne. 3ameHa MePEMEHHbBIX
B KpPaTHBIX MHTErpaax. KpuBoJIMHENHbIE HHTErPAJIbl, UX CBOMCTBA
u BbluncieHue. lloBepxHocTHele uHTErpansl. [Ipunoxenus kpat-
HBIX, KPUBOJIMHENHBIX U TOBEPXHOCTHBIX HHTETPAJIOB
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OcHoOBBI TEOpUM
BEPOATHOCTEN U
MaTeMaTH4YeCKOH
CTATUCTHKHU

OO6uue npaBuiaa KOMOMHATOPUKY: MPABUIIO CYMMBI, IPABUJIO MPO-
u3BeneHus. BpiOopku sneMeHTOB. Pa3melneHus, NepecTaHOBKH,
coueranus. CnyyaiiHble cOObITHS U onepanuu Haj HuUMU. Hecos-
MecTHbIe coObiTus. [losmHas rpymma momapHO HECOBMECTHBIX CO-
obiTuil. Kitaccuueckoe ompenenenue BeposiTHocTd. CBoiicTBa
KJIACCUYECKOW BEPOSITHOCTU. YCJOBHASI BEPOSTHOCTh. Popmyna
noyiHoM BepositTHocTu. Dopmyna baiieca. [ToBTOpHBIE HCTIBITAHUA.
bunomuansHoe pacnpenenenue. @opmyna bepnymim. Hausepo-
ATHEeHIIee 3Ha4YeHHe Yucia MosiBIeHus coObITus. JlokanbHas Teo-
pema Myaspa - Jlannaca. Pacnpenenenue Ilyaccona. Ilonmunomu-
anpHO€ pacnpeaenenue. CnyyaiiHas BenununHa. OyHKuUs pacnpe-
nenenns. CpoiicTBa (GYHKIMM pacripenesieHus. JIucKkpeTHbIe U He-
IpEpPBIBHBIE CydaliHble BeIWYuHbl. [ [IOTHOCTE pacnpenenenus, eé
cBoiicTBa. HopmanbpHblli 3akoH pacnpeaeneHus. HesaBucumelie
Cly4ailHple BeIUYMHBL. UMCIIOBBIE XapaKTEPUCTHKU CIIy4alHbBIX
BenMurMH. Maremarudeckoe oxkujanue, e€ cpoiictBa. Koaduiu-
€HT KOppeJsiliMM, ero cBoiictBa. OCHOBHBIE MOHATHUSI MaTeMaTUye-
CKOM CTaTUCTUKHU: BHIOOPOUHAs COBOKYITHOCTh, T'€HEpabHas COBO-
KYITHOCTb, ITOBTOpPHAsi BEIOOpKA, OECTIOBTOpHAsI BHIOOPKA, OTHOCH-
TeNbHBIA TOKa3aTelnb BbhIOOpKHU. OmunbKka penpe3eHTaTUBHOCTH.
I'enepanbhas cpenHsis, BBIOOpOYHAs CpefHss. Y CTONYMBOCTH BBI-
00pouHBIX cpeaHuX. JloBepuTenbHbIE UHTEPBAJbI Uil OLEHKUA Ma-
TEMAaTUYECKOTO OKMJIAaHWS HOpMaJbHOrO pacupeneneHus. OneHka
BEPOSITHOCTH (OMHOMUATILHOTO PACHpPEIeNeHNs) MO0 OTHOCHUTENb-
HOI1 yacTote. CTaTucTUYecKoe pacmpeenenue Bioopku. [lonmuron
4acTOT, TUCTOrPaMMa 4acTOT




Tabn

5.3. IIpakTuyeckue 3aHATHUS

. 4cocTaBneHa B COOTBETCTBUH C JaHHBIMU, IPUBEICHHBIMU B Taba.1 u 2

Tabnuuad

Homepa
paszeJioB

TeMaTuka NPAKTHYECKUX 3AHATHI

1 ce MmecT P

Jluneiinas aaredpa. Berauciienue onpenenuteneit 2-ro u 3-ro, N-ro

nopsiika. Perenue cuctem JTuHEHbIX ypaBHeHUN MeTo10M Kpamepa. Cnoxenue u
YMHO’KE€HUE MaTpull. YMHOKEeHUE ABYX MaTpull. HaxoxaeHue oOpaTHON MaTpUIbL.
Pemrenne cucrem ypaBHEHUN MaTpuaHbIM MeTOA0M. Metop ['aycca pemenus cucrem
JINHEWHBIX YPaBHEHUM.

BekTopHnas anredpa. Pemienue 3aa4 Ha HaX0KJIeHHE KOOPAUHATHON (OPMBI 3amu-
CH BCKTOpa, €ro JJINHBI, OMPCACICHUA UX B3AUMHOI'O PACIIOJOKCHHUA Ha IJIOCKOCTHU U
B IMPOCTPAaHCTBE. Breranciienne CKaJIApHOro NPOU3BECACHUS BEKTOPOB, HAXOXKICHUC
YCIIOBUS UX NMEPHEHAUKYIIpHOCTH. CKaIIpHOE MPOU3BEACHUE JBYX BEKTOPOB, YCIO-
BHC IICPIICHAUKYIIIPHOCTHU BEKTOPOB. BeKTOpHOG U CMCIIaHHOC IMPONU3BCIACHUA BCK-
TOPOB U UX FeOMeTpI/I'-IeCKI/Iﬁ CMBICIJI. HpnnoxceHHe BCKTOPHOT'O U CMEIIAHHOTO ITPO-
I/ISBG}IGHI/II\/II BCKTOPOB IJId PCIICHUA TCOMCTPHUICCKUX 3a1ay.

AHaTUTHYeCKAsl TeoMeTPpHsi. AHATUTHYECKAs TEOMETPUSI Ha TUTIOCKOCTH. Paznmny-
HbIE€ YpaBHEHHUS NPAMON JTUHUM. [lepexoa 0T 0HOro BHIA NPSIMOU K IPyroMy BHJIA.
Touka nepecedyeHust IBYX NPSAMBIX, YrOJ MEXIY IBYyMs MpsAMbIMU. KprBbie BTOPOTO
MOPSIIKA: OKPYKHOCTD, AIUIUIIC, TUnepooa, napadona. Bunsl ypaBHeHUH MIIO0CKOCTH:
YpaBHEHUE IIOCKOCTH, MPOXOAIIEH Yepe3 JaHHYI0 TOUKY NEPIEHANKYIJISIPHO JaH-
HOMY BEKTOpY; oOlee ypaBHEHHE TUIOCKOCTH; YpaBHEHHE IIIOCKOCTH B OTPE3Kax.
3asauu Ha NOCTPOEHUE MJIOCKOCTH, BBIYMCICEHUE PACCTOSIHUSA OT JAHHOM TOYKH JI0
IIJIOCKOCTH, YIJIa MKy IJIOCKOCTAMHU. Y CIIOBUSA MAapPAIJIEIbHOCTH U NEPIIEHIUKY-
JsIpHOCTH TuIockocTel. [Ipsmas B mpoctpancTBe. KaHOHMUECKOE U TapaMeTpUiecKue
YpaBHEHUS MPSAMOM B IPOCTPAHCTBE. YTOJ MEXAY IPSIMBIMU B IPOCTPAHCTBE. Y CIIO-
BHS NAPAJJIENBHOCTU U MEPIEHANKYIPHOCTH IPSIMON U IIIOCKOCTH. Touka nepece-
YeHUs MPsMOM U TuIocKocTU. [ToBepxHOCTH 2-10 NOPSAIKA U UX KAHOHUYECKUE YpaB-
HEHUSIM: DITUIICOUIbI, TUIIEPOOIOUIbI, TapaOOIOUIbI, IMIUHIPHI 2-TO MOPSJIKA; KO-
HYC 2-TO MOpsJIKa.

Teopus npenesos. [Ipenen pynknuu. beckoneuno mansie PyHKIIMN U UX CBOMCTBA.
beckoneuno Gonpline GPyHKIIUU U X CBA3b ¢ OECKOHEUHO MabIMU. PackpbiTue He-
onpenenenHocte. [lepBblit U BTOpoi «3amedartenbHbley npeaeisl. CpaBHeHue Oec-
KoHe4yHO ManbiX GyHkiui. [lonsarue HenpepsiBHOCTH PyHKIIMU. OAHOCTOPOHHUE
npenensl. CBoicTBa (YyHKIIMIA, HEMTPEPHIBHBIX HA CETMEHTE: OTPAHUYEHHOCTb, CYIIe-
CTBOBaHME HaWOOJBIIETO U HAUMEHBIIIETO 3HAUYEHHH, TPOMEKYTOUHbIC 3HAUCHHUS.
Touku pa3pbiBa, HX KJIaccupUKaIlus.
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JudpepennuaibHoe ucunciaeHue pyHKuuil oqHoi nepemenHou. IIponssoansie
OCHOBHBIX dJIeMEHTapHbBIX (QyHKUUH. [IponsBoanas cnoxnoit pynkuuu. IIponssoa-
Has QYHKIUH, 3aJaHHOH napamerpudecku. uddepenman GyHKINU, €T0 reoMeT-
PUYECKUI CMBICT M MCIIOJIb30BAHUE JUIS MPUOIMKEHHBIX BBIYUCICHUH.

[IpaBuito Jlonurans u ero UCNOJIb30BaHUE I PACKPBITUS HeonpeneaeHHocTen. Mc-
cieoBaHue (PyHKIUH € TIOMOIIBIO IIPOU3BOIHOMN: HAXOXKAEHHE €€ SKCTPEMYMOB,
HanOOJIBIIETO M HAMMEHBIIETO 3HAUCHHUI Ha 3aJaHHOM OTpe3Ke. ACUMITOTHI Tpadu-
ka ¢pyHknuu. O6mas cxema MoJHOTO UCCie10BaHus (PYHKIIUHN U IOCTPOEHHUs e€ rpa-
¢buxa.

DOYHKUIMU HECKOJILKHUX NepeMeHHbIX. O0acTh onpeneneHus], JMHUA YPOBHS, Ipe-
JIeJ1 ¥ HEMPEPBIBHOCTh (PYHKIIMK HECKOJIbKUX ITEPEMEHHBIX.

Yactueie npousBoanble. [lomuelil quddepennnan. [IponsBoaHas Mo HampapiIeHUIO.
I'pamment. KacarenbHas IIIOCKOCTh U HOPMaJIb K IIOBEPXHOCTH. MeTO1 HAUMEHBIINX
KBaJIpaToB JUIsl 00pabOTKH SKCIIEPUMEHTAIILHBIX TAHHBIX.

3-i ce M e cTPp

HNuTterpanbHoe ucuucjienne. OCHOBHbIE METOAbl HHTETPUPOBAHUS: HETIOCPEICTBEH-
HOE MHTErpUPOBAHUE, METOJ] MOABEACHUS 01 3HaK quddepeHnana, METo1 3aMeHbI
MIEpeMEeHHOM, METO ] UHTErpUPOBaHUs Mo yacTsM. KomruiekcHble uncna. Anredpaun-
yeckasi popMa 3arucu KOMIUIEKCHOTO unciaa. Moaynb u apryMeHT. JleiicTBus Haj
KOMILJIEKCHBIMU yKcliaMu. TpUroHoMeTprueckas M okaszareiabHasi (pOpMbl 3aMucu
KOMIUIEKCHOTO uncia. @opmyna Myaspa-Jlamutaca. MHorounensl. Pa3noxenue MHo-
ro4JIeHa Ha JIMHEWHbIE U KBaJAPAaTHbIE MHOKHUTENU. IHTEerprupoBanne parioHAIbHBIX
npoOeit. Tunsl mpocTedmmx ApoOeit u X HHTErpupoBanue. IHTerpupoBaHue pamo-
HaJILHBIX Ipo0Oell METOI0M Pa3JIoKEeHHS Ha mpocTeimue anpodu. HTerpupoBanue
MPOCTEHIINX UPPANMOHATBHBIX QyHKIIMHA. IHTErpupOBaHUE TPUTOHOMETPHUIECKUX
(GyHKIMM, YHUBEpcaabHas TPUTOHOMETpUYeCKas MOJCTaHOBKa. Beruncnenue omnpe-
JENEHHOTO MHTErpaia ¢ moMolipio hopmyinsl HeroTona-JlelioHuma. 3amMena mnepe-
MEHHOU B ONpeieIEHHOM uHTerpaie. MlarerpupoBanue no 4actam Jisi ONpeaeIEHHO-
ro uHrerpana. [Ipunoxkenus onpeaenéHHOrO NHTErpaja: BHIYMCICHHUE IUIOIIAIeH
II0CKUX (GUryp, JIMHBI IyTd KpUBOil, 00beMoB Ten. HecoOcTBEHHBIE MHTETPAJIBI.
Boruncnenue uHTErpagoB ¢ 6ECKOHEUHBIMH IPAHULIAMU U HHTETPAJIOB OT Pa3phIBHBIX

GyHKIHH.

JAuddepennuanbubie ypaBHeHHs. Y PAaBHEHUS C Pa3JCIIOLMMUCS [IEPEMEHHBIMU,
OJIHOPOJIHBIE U TUHEHHbIE YpaBHEeHUS 1-To nopsaka. Juddepennmanbubie ypaBHeHUS
2-ro nopsanka. [Ipocreiimne ypaBHeHHs], TOTyCKalol1e MOHWKEHUE nopsika. JIu-
HelHble TuddepeHnnanbHble ypaBHEHUS 2-T0 nopsaaka. JInHelHble OJHOPOJHBIE U
HEOJHOPOJHbIE ypaBHeHU. JIuHeitHbIle nuddepeHuanbHbe ypaBHEHHS C TOCTOSH-
HbIMH KO3 unrentamu. Penienue o JHOPOIHBIX U HEOAHOPOIHBIX MU dhepeHInab-
HBIX ypaBHEHUH C MOCTOSTHHBIMH KO3((UIIMEeHTaMU C MPaBOH YaCThIO CHEIMATBLHOTO
BHUJA.

Psiab1. Yucnoseie psaapl. CxoquMocTs U cymma psiia. OCHOBHBIE CBOMCTBA CXOMS-

muxcs psnoB. HeoOxoanMoe yciaoBHue CX0IMMOCTH 3HAKOIOJIOXKHUTEIBHOTO psa.

Teopemsl cpaBaenus. [Ipusnaku lanamOepa, Komm. 3Hakodepenyronuecs psijibl.
ITpusnak JleitOnuna. Ilonstre o pynkunonansHoM psjie. CreneHnsle psabl. UaTep-
BaJI U pajuyc cxoaumocTH. Paznoxenue ¢pyHkiuii B psag Teitnopa u B psit MakiopHa.

4-fi ¢c e Mm e c T P
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KpartHble, KpuBOJIMHEHHbIE M NMOBEPXHOCTHbIE MHTErpaJbl. /[BOMHON HMHTErpai,
ero cpoicrea. MI3MeHeHue nopsaka MHTErpupoBaHus. BeluucieHue ABOMHOTO MHTE-
rpajga CBEJIEHHUEM K MOBTOpPHOMY. TpoilHOW MHTErpad U €ro BbIYMCIEHHUE. 3aMEeHa
IIEPEMEHHBIX B KPAaTHBIX MHTerpanax. KpHBOJIMHENWHbIE MHTErpalbl U UX BBIYMUCIIC-
Hue. [IoBepXHOCTHBIE MHTETPaibl U UX BbhIYKMCICHUE. [IpritoxkeHus KpaTHbIX, KPUBO-
JIMHEHHBIX U TIOBEPXHOCTHBIX HHTETPAJIOB.

11

OcHOBBI TEOpUH BEPOATHOCTEH N MaTeMaTH4ecKol craTucTuku. O01ue npasuia
KOMOMHATOPHKH: MPAaBUJIO CyMMBI, IPaBWJIO Tpou3BeneHus. Pa3memenus, nepecra-
HOBKH, coyeTanus. CiydaiiHble cOObITUS U olepanuu Haj HUMU. HecoBmecTHble co-
obrTus. [lomHas rpynmna nomnapHo HECOBMECTHBIX coObIThil. Kitaccimueckoe onpenerne-
HUE BepoSTHOCTU. CBOWMCTBA KJIACCMUECKOW BEPOSITHOCTU. YCJIOBHASI BEPOSTHOCTD.
®opmyna nonHou BepositHocTH. Dopmyna baiieca. [loBropHsle ucneiTanus. buHo-
MHaNIbHOE pacnpenenenue. @opmyna beprymu. HauBeposTHeiee 3HadeHUE YU C-
na mosiBieHus coOwiTus. JlokanpHas Teopema Myaspa - Jlamnaca. Pacnpenenenue
[Tyaccona. IlonunomuansHoe pacnpenenenue. CrnyuyaiiHas BenuunHa. OyHKIUS pac-
npenenenus. CpoiicTBa (yHKIMM pacnpesesneHus. J(MCKpeTHble U HENpepbIBHbIE
ciy4aiiHele BennuuHbL. [MOTHOCTH pacnpenenenus, e€ cBoiicrBa. HopmanbHbIl 3a-
KOH pacnpenenenus. HesaBucumbie ciydaiiHble BeNWYMHBL. UHCIOBBIE XapaKTepu-
CTHKH CIIy4alHBbIX BeTMYMH. MaTemaTnueckoe oxuaanue, e€ cpoiictsa. Koapduiu-
€HT KOppesilhM, €ro cBoicTBa. OCHOBHBIE MOHATUS MAaTEeMaTUYECKON CTaTUCTUKHU:
BBIOOpPOYHAsi COBOKYTHOCTb, F€HEepaibHasi COBOKYITHOCTb, IOBTOpPHAs BbIOOpPKa, Oec-
MMOBTOPHAs BBIOOpPKA, OTHOCUTEIBHBIM TOKa3aTelh BhIOOpKH. Ommbka pemnpe3eHTa-
TUBHOCTH. ['eHepayibHasi CpemHsisi, BHIOOpOYHAS CPEIHssl. Y CTOMYMBOCTH BHIOOPOY-
HBIX cpeHuX. JlOBEepUTEIbHbIE HHTEPBAJIBI 1151 OLIEHKA MAaTEMAaTUYECKOTO OXKUIAAHUS
HOpMaJbHOTO pacnpeaeneHus. OueHka BepoATHOCTH (OMHOMMANILHOTO pacrpesesne-
HUS) TI0 OTHOCUTENBHON YacToTe. CTaTUCTUYECKOE pacipeaesienne Bpioopku. [lomu-
T'OH YaCTOT, TMCTOTpaMMa 4acTOT
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6. CamocTosiTeibHast pad0Ta CTYI€HTOB 10 JUCHUILIHHE

CamocrosTenpHas paboTa CTYIEHTOB OpraHusyercsi B cooTBeTCTBUH C «[loyoxkeHuneM 1o

OpraHu3alluK CaMOCTOSITEIBHOM paboThI CTYJICHTOB Ha Kadeape» CIeayonmmM oopa3om:

- Ha [IEpBOM IIPAKTUUYECKOM 3aHSITUU PYKOBOJUTEIEM 3TUX 3aHIATHH Jar0TCs OAPOOHBIE MOSICHEHUS
o npuHATOM B yHUBepcuTeTe« [lomoxkenun o6 arrecramuu crynentoB [ THTY» u«Pernamente
0aITbHO-PEUTHHTOBON OILEHKH Y4eOHOH JeITeNbHOCTH CTyIeHTa 1o Kadeape «Bpicmias marema-
THKa»,

- OpraHm3yeTcs BblJlaua Ha Kadeape CTyIeHTaM 3aIaHui 110 WHMBHIyIbHBIM TUTIOBBIM pacueTaM

(UTP)ue no3anee, yeM B TEUEHUE NIEPBBIX JIBYX HEZEIb C Hayaaa CEMECTpa;

- B KOHIIE Ka)KJIOr0 [TPAKTUUECKOI0 3aHATHUS CTYACHTAaM BbLAAETCS JOMAIIHEE 3a/laHue, BKIKOYas B
HEro 3aJjaud M3 BapHaHTa CTYACHTA [0 €r0 MHAUBUAYAIbHOMY TUIIOBOMY pacuéTry; B Hayaje
CIIEYIOLIEr0 3aHATUSl OCYLIECTBIISIETCS MIPOBEPKA JOMAIIHETO 3aJaHUs U JAETCs OLIEHKA ero
BBITIOJTHEHHIO, KOTOPasi yYUTHIBAETCS MIPH aTTECTALUK YYEOHOMU JEeSITEIbHOCTU CTYCHTA,;

- Ha KOHCYJIbTAIMX, IPOBOAUMBIX IIPENoJaBaTelIeM 10 YTBEPKAEHHOMY Ha Kadeape rpaduxy,

KOHTpOJHUpYyeTcs X0/ BeinoiaHeHus cryneHtamu WUTP, a Takxke um okaszpiBaeTcsi HOMOIIIb 110 BO3-
HUKAIOIMM y HUX BOIIPOCaM;

- opranu3yercCs 3ammura UTP 1o Hadana 3a4€THO-AK3aMEHAIIMOHHOM CECCUH;

-B HayaJje JIEKIIMOHHBIX 3aHATHH NMpoBepsAeTcs padoTa CTYACHTOB HaJl MaTEPHAJIOM MpeAblIyIIeH
JIeKuu YCTHBIM TECTUPOBAHUEM; OLIEHKH 3TOI0 TECTUPOBAHUS TAK)KE YUUTHIBAIOTCS MIPU MOJBE-
JIEHUH UTOTOB aTTECTAIlUU CTY/IECHTOB.

Hwxe npuBeneHbl TeMbI, BRIHOCUMBIE Ha CAMOCTOSITENIHHYIO pab0Ty CTY/ICHTOB.

N3 kypca rj1eMeHTapHasi MATEMaTHKA

NoNe . Ko
Tembl 3agaTHi
/i 4acoB

MHOKeCTBO NeWCTBUTENbHBIX ynced. HarypanbsHblie uncia. CBoiCTBa HaTypalb-
HbIX uncen. JIeMcTBUs CIOXKEHUS, BBIUMTAHUS, YMHOXKEHUS, JIEJICHUS HaTypallb-
HbIX uncen. OTpularenbHble yucia. PannoHanbHble W HppaloHalIbHbIE YKCA.
[TonsiTHe KOMIUIEKCHOTO uncia. ['eomeTpudeckoe u3o0pakeHue JeiCTBUTENbHBIX
U KOMIUIEKCHBIX 4Hcel. [lopsaok BBIMOJIHEHUS! AEUCTBUN B BBIPAKEHUSIX C YKC-
namu. [Ipocteie u cocraBHble uncia. [Ipu3naku nenumoctu

OO6bikHOBEHHBIE pobu. [IpuBenenne apoOeit kK HaMMEHbIIEMY OOIIIEMY 3HaAMEHa-
temto. CpaBHenue apobeit. [Iponopuuu u ux cBoiicta. [lecatuunsie apoou. Ipe-
oOpa3oBaHuE JNECATHYHBIX Jpo0eil B 0ObIKHOBEHHBIE U 00paTHO. [lepuoanueckue
Y HEeNEepUOANYECKue AecaTuyHble Apoou. Okpyrienue apodei

CreneHp C palMOHANBHBIM TMOKa3aTeneM M e€ CBOICTBa. ApHU(PMETHUECKUU KO-
peHb N-0ii cTeneHu u ero cBoiicta. Jlorapudmel 1 UX CBONCTBA.

OnHOUIeHbl M MHOTOYJIEHBI. J[efiCTBHS HajJ MHOTOYJIEHAMHU: PACKPBITHE CKOOOK,
IIpUBEJICHUE MOJAOOHBIX YICHOB, BBIHECEHHE OOIIEro MHOXKMTENS 32 CKOOKHU. Pa3z-
4 JIO)KEHUE MHOTOYJIEHAa HAa MHOXHTEIH. POpMyIbl COKpAIIEHHOTO YMHOKEHHS. 2
bunom Herotona. Anrebpanueckue apobu u toxxaectsa. IIpeoOpasoBanue anre6-
panyecKuX BhIPAKEHUH.

AnreOpanyeckue ypaBHeHHMs. KopHu ypaBHeHMs. PaBHOCHMIIBHOCTH ypaBHEHUI.
JIuHeliHble ypaBHEHHUS C OJJHUM HEM3BECTHBIM BHIa ax = D W ypaBHEHHs, IPH-

5 BosAIMECs K HUM. CUCTEMBI JIMHEWHBIX YPaBHEHHM C JBYMsI HEU3BECTHBIMU: Me- 2
TOJ HOJCTAHOBKH, METOJ CIIOKECHHUS

6 KBagparHbie ypaBHEHUSI U ypaBHEHUSs, IPUBOASIINECS K HUM. MppanuoHalibHbIe 5
YpaBHEHUS

7 HepaBenctBa u ux cpoiictBa. PaBHOCUIIbHBIE HEpaBeHCTBA. JIMHEHbIE HEpABEH- 2
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cTBa. MeTo/1 MPOMEXYTKOB PELLIEHUSI HEPABEHCTB

[Monstne gynkuuu. CrocoOwl 3amanus Gyrkiuu. Obnacte onpeneiacHust u 00-

8 nacTh 3HaYeHuit pynkuuu. Jluneiinas QyHnkuus y=ax+b, ee cBoiicTBa U rpaguk. 2
['paduueckuii crocod peneHust CUCTEMBI U3 IBYX JMHEHHBIX YpaBHECHHUN

9 KBangparuunasi, mokasaTtenpHas W Jorapupmuueckass (QyHKIHH, UX CBOMCTBA H 5
rpaduKy.

10 IToxa3zaTenpHbIe U JOTapruPMHUUECKIE YPaBHEHHS U HEPABCHCTBA. 2
11 | Apudmernueckas nporpeccusi. I 'eoMmeTprudeckas nporpeccusi. 2
Omnpenenenns TPUTOHOMETPUYECKUX (QYHKIMI Ipou3BoJibHOro yria. Obnactb
12 | onpenenenust u 06JacTh 3HAYCHUN TPUTOHOMETpUYECKUX (QyHKIUI. OCHOBHBIE 2

TPUTOHOMCTPUYCCKHUEC TOKIACCTBA

3HavyeHus: TpuroHoMmeTpuuecknx GyHkuui yrimos B 30°, 45°, 60°, 90°, 180°, 270°,

13 | 360°. 3Haku TPUTOHOMETPUYECKUX (PYHKIMH MO 4eTBepTsAM. UETHOCTh, HEYET- 1
HOCTb, IEPUOJUYHOCTh. DOPMYJIbl IPUBEACHUS

14 | ToxnecTBeHHbIE IpeoOpa30BaHUsl TPUTOHOMETPUUECKUX BbIPAXKEHHH. 1

15 | O6paTHble TpuroHoMerpuueckue QyHKIMU. TPUroHOMETpUYECKHE YPaBHEHUS 2
[Inanumerpusi. TpeyroapHUK, €ro BU/IbI, IPU3HAKK PABEHCTBA M MPHU3HAKU IOJ0-

16 | 6us TpeyrospHuKoB. CyMMa BHYTPEHHHX YIJIOB. BeicoTa, MennaHa, OuccekTpuca 2

B TpeyrojbHuke. [IpsmoyronbHblii TpeyroiabHuk. Teopema [Tudaropa

Bunel 4eThlpexyronbHUKOB: MPSAMOYTOJIbHUK, MapajienorpaMM, poM0, KBajapar,

17 Tpanenus (onpeaeneHune, cBoicTra). opmyssl mromaaen STux Guryp 2
18 OxkpyxHoCTb. lleHTpanbHble W BOMCaHHbIE yribl. CBOMCTBA BIHUCAHHBIX U OIU- 2
CaHHBIX TPEYroJbHUKOB. [JINHA OKPYKHOCTHU U IJIOLIAb KPYra.
19 Crepeomerpusi. OObEMBI U TUIOIIAAN MOBEPXHOCTEH TEJ: MIPU3MBI, MapasuIeienu- 5
neja, NUpamMuabl, HWINHAPA, KOHyca, chepbl, mapa
NTOI'O: 36

JINTEPATYPA

1. baraeBa M.T. [IpakTukym 1o 3JIeMEHTapHON MaTeMaTHKE JIJIsl YUalTUXCs IIKOJI M CTYJACHTOB. —
I'posueiii: UL I'THH, 2004.

2. MopakoBuu A. I'. AnreOpa u Havdasia ananuza. 10-11 ki1.: Yueb. mis omeoOpa3oBar. yupexe-
Hu. — M.: Muemo3una, 2000.

3. MopakoBuu A. I'. Anrebpa m Havana aHanms3a. 10-11 ki.: 3amayHuk U1 omeoOpa3oBart.
yupexaenuil. — M.: Muemo3suna, 2000.

4. CaupoB A. A. Maremartuka. Kpatkuii cipaBOYHHK 7151 yYaIIUXCs IIKOJ U CTyAEeHTOB. — ['po3-
weii: UIIL I'THH, 2005.
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N3 kypca «MaremaTuka»

N3 paznena «/Iuddepenuuanbuoe ucunciaenne GyHKIUA HECKOJIbKHX MePEeMEHHbIX
npuMeHenne auddepennnana K npuOIMKEHHBIM BEIYUCICHHUSIM.

N3 paznena «AHTerpajibHOE HCUHCTCHHE):
npUOIMKEHHOE BEIYHCIICHUE ONPEACTIEHHBIX HHTEIPAJIOB.

N3 paszpena «/{uddepeHunanbHbie YPABHEHUSD
cucTeMbl TU(QPepeHINATBHBIX YpaBHEHHH; HOPMaJIbHasi CHCTEMa; METOJ WCKIIOUEHUS PEHICHUs
cUCTeMbI AUPPepeHInaNbHBIX YPaBHEHUH.

U3 paznena «OCHOBBI TEOPUM BEPOSITHOCTEH U MaTeMATHYECKON CTATHCTHKI |
HOPMHUpPOBaHHAs Cly4aiiHas BeIWYMHA; 3aKOH OOJIBIINX YKCEeNl; HepaBeHCTBO YebblleBa. TeopeMa
Yeobrimesa; reopema bepuymmm, Teopema Mapkosa; Teopema Ilyaccona; uTerpansnas Teopema
Myagpa — Jlamnaca.

7. ®OHABI OLIEHOYHBIX CPEICTB

1. [TonoxeHne o KypcoBbIX 3K3aMeHaxX U 3a4€Tax B [ pO3HEHCKOM rocy1apCTBEHHOM HEe(PTIHOM HH-
ctutyre.— I'po3nsii, UIIL[ I'THH, 2007.

2. [Tonoxxenue 0 OaUTLHO-PEHTHHTOBOM CHUCTEME OICHKH nesterpHocTH cTrynenTa.— UL TTHTY,2014.
3. PeritaMeHT OayTBHO-PEUTHHTOBOM OIIEHKH y4eOHOM JeSITEILHOCTH CTYJCHTa Ha Kadenpe «Bpic-
mrast MaTeMaTukay, 06.02.2014.

4. Tloso>keHue O OpraHU3aIi CAaMOCTOSATEILHOM paboThI CTYIEHTOB Ha Kadeape.

5. Ucaera JI. M. COOpHHMK aTTECTAIMOHHBIX 3aJaHUH 10 Kypcy «BrIciIas MmaTemMaTuKa JijIsl CIieIn-
anbHOCTel: «[IpOMBIIIIEHHOE U TPaXkIaHCKOE CTPOUTEIBCTBOY, «['OpOCKOE CTPOUTENHCTBO U XO-
35UCTBOY, «IIpOM3BOACTBO CTPOUTEIBHBIX MAaTEPUAIOB, U3ICIIUN U KOHCTPYKIU», «Temnoraso-
CHAOXKCHHME M BEHTUJISAIUS», «DKCIEPTH3a U YIIPABJICHUE HEABMKUMOCTBIO». — ['po3nbIiid, MITL]
I'THH, 2008.

6. OOpa3ipl PK3aMEHAITMOHHBIX OMIICTOB.

7. IlepeueHb TEOPETHUECKUX BOIIPOCOB, BBIHOCUMBIX Ha IK3aMEH.

8. O06pa31bl BOMPOCOB, BHIHOCUMBIX Ha 3a4éT.

9. 3ajanus [Uig BHINOJHEHUS] MHIMBUYaIbHOTO TUIIOBOTO pacuéra

Oo6pa3ubl BONPOCOB, BLIHOCUMBIX HA ATTECTALUIO CTY/1€HTOB
NEPBbIA CEMECTP

OO0pa3ubl BONPOCOB, BLIHOCHMBIX HA PY0OE€KHYI0 ATTECTALMIO

1-a1 pyOexHasi aTTecTanms

X1 —3Xy +3X3 =9;
1. Pemnte cucteMy ypaBHEHUH < 4X; + 2X, — X3 =—8;
X1 +2X3 =—3.

> o

- >
2. Nanbl koopauHaThl Touek:A(2, 0, 1), B(-3, 2, 1), C(4, 2, 0)Haiitu AB- AC, ABx AC.
3. VipocTuts Beipaxenue: (3 —4] +5k) x (21 +6] —k).

2-51 py0Oe:kHas aTTecTalUs
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1. Jansl Touku Ha Tuiockoctu A(2; 5), B(7; 6). CocTaBuTh 00111€€ YpaBHEHHUE MPSMOM, TPOXOISAIICH

4Cpe3 9TU TOUYKH, IIPUBCCTHU CT0 K BUAY YPABHCHUSA B OTPE3KaAX U IOCTPOUTH MTPAMYIO.

2. llpusectn o0Liee ypaBHEHHE KPUBOH BTOPOroO mopsiaka x> +2y? —2x+4y =10 K KaHOHHYECKO-

MY BHUIY U IIOCTPOUTH €€ CXEMaTHYECKHU.

3. Haiit npezensrt: 1) lim

2x% +5x+1 2) lim sin 5x

x>0 7x3 4+ x+10 x>0 2X

TeopeanecKl/le BOIIPOCHI, BLIHOCUMBIC HA 3K3aMCH

JInneiinas aare0dpa, 3JieMeHThbI BEKTOPHOI'0 AaHAJIM3a, AHAJMTHYECKAasl TeoMeTpus

SN garwNE

o

=
N

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.
27.
28.

29.
30.
31.
32.

33.
34.

OcHoBHBIE CBOMCTBA ONpeenuTenen

BriBog popmyn Kpamepa i pemienns cucteM JIMHEHHBIX ypaBHEHUM

Meron I'aycca peneHus CUCTEM JIMHEWMHBIX YPaBHEHUN

MatpuuHblii crioco0 perieHns CUCTEM JIMHEHHBIX YpaBHEHUN

BriBo (hopMyIibl B KOOpAMHATHOMN (opMe /ISl CKAJIIPHOTO MPOU3BEICHHSI BEKTOPOB
BeIBOA ycnioBHii TapaIeNbHOCTH U YCIOBUS NEPIEHINKYISIPHOCTH JIBYX BEKTOPOB
BriBoz (hopMyIibl B KOOpIMHATHOM (hopMe JIIsi BEKTOPHOT'O MPOU3BEICHHSI BEKTOPOB

BriBoz (hopMyIibl B KOOpAMHATHOM (hopMe JIJTsl CMEIIAaHHOTO TPOU3BEICHUS BEKTOPOB
JmuHa BekTopa (BHIBOJ OPMYJIBI B KOOPAWHATHOH (hopme)

. BeIBOZ ypaBHEHHUs IPSIMON, IPOXOASALIEH Yepe3 3a4aHHY0 TOUKY MEPIEHIMKYISIPHO HOPMAJIBH O-

My BEKTOpPY IPSIMO

. BeiBO1T 0011IETO ypaBHEHMS MPSMOM HA TIOCKOCTH
. BriBon ypaBHEHHS MpsMOH, MPOXOASIIEH Uepe3 3aJaHHYI0 TOUKY MapajlielbHO HAIMPaBIISIONIEMY

BEKTOPY MPSIMOH

BriBon ypaBHeHUS IPSAMOM, TPOXOASIIEH Yepe3 ABe 3aJaHHbIE TOYKH

ITepexon oT omHOM GOpMBI YpaBHEHUS MIPSMOU K APYToit hopme

BrIBoT KaHOHHYECKOTO YpaBHEHUS OKPYKHOCTH

BrIBo/T KaHOHHYECKOTO YPAaBHEHUS DIUIHATICA M €70 aHAIN3

BrIBoT KaHOHHYECKOTO YpaBHEHUS TUTIEPOOITBI M €0 aHAIN3

BrIBo KaHOHHYECKOTO ypaBHEHHS TapaboIibl U €ro aHajn3

YpaBHEeHHE TUIOCKOCTH, MPOXOJAIIeH 4Yepe3 3aJaHHYI0 TOYKY MEpHEeHANKYISIPHO HOPMaIbHOMY
BEKTOpY (BBIBOM).

Ob1ee ypaBHEHHE TTOCKOCTH, YPaBHEHHUE IIJIOCKOCTH B OTPE3KaX; MOCTPOEHUE MIIOCKOCTH
Yron Mexy IByMsl IIIOCKOCTSIME

Y coBus mapaiienbHOCTH U YCIOBUE IEPIISHIUKYIIPHOCTH IBYX TUIOCKOCTEH (BBIBOM)
VYcnoBue nepecedeHus TpeX MIOCKOCTEN B OAHON TOUYKE

YpaBHEHHE TIOCKOCTH, MPOXOSIIEH Yepe3 TP 3aJaHHbIe TOYKH (BBIBOJ)

Kanonwndeckue ypaBHeHHS IPSIMOI B IIPOCTPAHCTBE (BBIBON)

[Napamerprueckue ypaBHEHUS MPSIMOI  (BBIBOJ)

VY cnoBus mapanienbHOCTH U YCIOBUE TEPIICHIUKYIIPHOCTH MPSMBIX B IIPOCTPAHCTBE
Yron Mexay npsiMOi U TIIOCKOCTRIO. Y CTIOBHE TIAPAIIIETPHOCTH M YCIIOBHUS TTEPIICHIUKYISIPHOCTH
MIPSIMOM ¥ TTOCKOCTH

Touka nepecedeHus MPSMON U TUIOCKOCTH (BBIBO)

OO1ee ypaBHEHHE TIOBEPXHOCTU. BpIBO ypaBHEHUS cephl

Hunuaapuyeckre MOBEPXHOCTH: ONpPEIeIIeHUE, SIUTUTITHYECKUH TIFITHHIP
OmHOMNONOCTHBIN U IBYIOJIOCTHBIN TUTIEpOOIONAbI. VX ypaBHEHHS 1 aHAIIN3

IIpenen u HeMpepBLIBHOCTH (PYHKIMHU
IMpenen Gpynkuuu npu X — +00, X ——0, X = X,
Beckoneuno manbie Gpynkuun. OrpannuenHble QyHKIUH. beckoHewHO Oonblune QYHKIUH U HX
CBSI3b C OECKOHEYHO MaJIbIMH (DYHKLIHSIMH
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35. OcHoBHEBIE TCOPCEMEI O Mpeaciiax. PaCKpBITI/IC HCOHpeILeJ'IeHHOCTeI/I BuUaa

olo
818

sin x
36. IlepBrlii 3ameuaTenbHbIN npenen GyHKIun Y =—— mnpu x — 0
X

37. Ilpenen nocnenoBaTenbHOCTH. BTopoii 3ameuarenbHblii npeaen. HatypanbHbie norapugmel.
38. CpaBHenne OeckoHeuHO Manblx QyHKINN, DKBUBaJeHTHbIE QyHKINKM HenpepblBHOCTH (BYHKIUH.
Touku pa3peiBa 1 uxX knaccugukanys. CBOWCTBa HEMPEPHIBHBIX (YHKIMHA

O0pazen caMocTOSITEIbLHBIX PadoT
0 pazjieniaM: «JeMEHTHI JIMHEHHOW U BEKTOPHOU anreOpbl, aHATUTHYECKAsi TEOMETPHS,

Bapuant Nel
o _(3-1 _(-1-3-4
1. Haittn nponsBenenne 4-B uB- A marpuny A= 51 , B= 0 1 2

2. Pemuth cucteMy ypaBHEHUH < X + 2X, + X3 =4, a) metonoM Kpamepa, 6) metonom I"aycca.
3X1+4X2 + X3 =0

3. lansl yetbipe Touku: A(3;2;1), B(2;—10), C(4;0;—5), D(-12;3). Haiitn,
MIPUMEHSISI BEKTOPHYIO anreopy:
a) yron ABC;
0) momasas Tpeyrojabauka ABC;
B) 00béM nupamusl ABCD

4. IlpuBecTu oO1iee ypaBHeHHE NPsMON 3X —4y +1=0 K BUIY B «OTPE3Kax» U
TIOCTPOUTH €€.

5. [IpuBectu obI1IEEe YpaBHEHUE KPUBOW BTOPOTO MOPSIIKA
3x? +2y? +6x+4y—1=0 K KaHOHUYECKOMY BUJY U IIOCTPOUTH €€.

Oo6pa3en 3a1aHus, BBIHOCMMOI0 HA 3a4éT

1. CxansipHO€ M BEKTOpHOE ITPOU3BECHUS BEKTOPOB. X ompeneneHus, CBOMCTRA.
2X) — Xy + X3 =4,

2. Pemnth cuctemMy ypaBHEHUH <3X; + 2X, +2X3 =1,
X1—2X2 +X3 :2.

3. IIpuBecTu oblIee ypaBHEHHE KPUBOI BTOPOTO MOPSIKA X +2y2 —2X+4y =10 K KaHOHUYCCKO-
MY BUIY U IIOCTPOUTH €€ CXEMAaTUYECKHU.

§n25x,
2 1

XK 443 9 i 23X gy iy X+ 2x+L gy i

4. Haiitu npenensr:1) lim
+3x+2 x>0 4x

x—>3 9_x2 x—4 X—4 X—>0 4X
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BTOPOI CEMECTP
OO0pa3ubl BONPOCOB, BLIHOCHMBIX HA PYOE/KHYI0 aTTeCTallIo
1-a pyOexHasi aTrecTanus

1)Haiitu npou3BoIHbIC PYHKIMI: 1)y = 5x4 + 2 _ % +3, 2) y=cos*2x, 3) y=x3.e¥,

IZ x
4) xy? + x2 + y? =0.
2-s1 pyOexxHasi aTTecTalUs
1) Haiiti yacTHBIE TPOM3BOHBIE CIEAYIOMNX QYHKIMIH: a) 7 — L; 0)z =sin X ; B) Z= X"y
y y

2) Haiiti rpagueHT QYHKIMU Z = £;( B Touke M (16; 4) .
y

TeopeaneCKne BOIIPOCHI, BLIHOCUMbI€ HA 3K3aMCH 0 KYpPCy MaTEMaTUKa

Anddepennuanbuoe ncunciaenne QyHKIUA OTHON MepeMeHHOM

[TonsiTHe npou3BOAHON PYHKIINH, €€ MEXaHUUECKUN U T€OMETPUIECKHI CMBICI.
Judbdepennnan GyHKIUHA U €TO TEOMETPUUECKUN CMBICIT

[Tpou3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (DYHKITHH.

[IpaBuna quddepeHnupoBaHus.

[TpousBoHas cI0KHON QYHKITUN

JuddepenumpoBanne 3a1aHHBIX B TApAMETPUUECKON U HEIBHOU (popme
Teopembr @epma, Pons, Jlarpanka, Komu, Jlonurans

Heo6xomuMmble 1 1oCTaTOYHBIE YCIOBUS BO3pacTaHus (yObIBaHUs) PYHKITHH.
MakcuMyMbl U MUHUMYMBI (QYHKIIUN

0. [Nopsimox uccnenoBanus (PyHKIUU C OMOIIBIO POU3BOIHOM U MOCTpoeHus e€rpaduka
DOYHKIMU HECKOJBKUX MepeMeHHbIX

BOO~NoGR~WNE

11. O6nacte onpeaeneHus, TMHUN YPOBHS (DYHKIMH JABYX EPEMEHHBIX.

12. Tlpenen u HENPEPHIBHOCTH PYHKITUH JIBYX IEPEMEHHBIX.

13. Yactubie npousBoanbie. [lomHbiit quddeperiuan.

14. DxctpeMyM (YHKIUU JIBYX MepeMeHHbIX. Hanbomnbliee 1 HauMeHbllee 3HaYeHUS QyHK-
IIUY JIBYX MIEPEMEHHBIX B 3aMKHYTON OOJIACTH.

15. [IpousBoaHas no HamparieHuto. ['pamuent. KacarenbHas MJIOCKOCTh MU HOpMallb K IO-
BEPXHOCTH.

16. MeToa HauMEHBIINX KBAIPATOB AJsi 0OpabOTKH IKCTIEPUMEHTAIBHBIX JTAHHBIX.

OOpasen HHAUBHUAYAJTBHOIO THIIOBOI0 pacyéra

|. Haift mpou3BogHbIe (HYHKIIHIA:

1) y:5x4+%+f/x_2—i+ezi 2) y=(x*+1)-cosX;
X

N
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\/; . X2 +3x-+4

3 y= ; 4) y=e . V'(2)-7;
y Tx+3 y y(2)
5) y=3In(x*+1)+sin*x; 6) y =./arctgx;
1
*“tr2
7 y=x*-Inx, y"—2? 8) t Y —?;
T
9) X%+ y* =sin(xy); 10) y =(tgX)*;
- __2\4
“11) y:Intg(ersmxj; *12)y:\/x+7 (x53)
4 2 (x+2)
I1. HaliTu yka3aHHble npe/ienbl, UCIoJb3ys npaBuiio Jlonurans:
2 2
1) lim 4x +ZX . 2) lim X—
x>0 2%3 —4x% + 5 x->01—C0S 6X
3) lim (ctgx— Ej; 4) lim cosxIn(z —2x).
x—0 X x—2Z-0

2

I11. [TpoBecTn mosiHOE McCenoBaHne (PYHKIIMI M TIOCTPOUTH MX T'PAPUKHU:

2

(x-1)2"

1) y= 2) y=x+e*

Oo0pa3zen 3K3aMeHANMOHHOI0 OMJIeTa

1. ITepBooOpa3Has. HeonpeaenéHupIii HHTETpasl U ero cBOiCTBA. Tabiuila HeonpeaeneH-
HBIX UHTETpajoB. HemocpencTBeHHOE HHTErPUPOBAHHUE.

2. Haittu unrerpansr: 1) j( =+ \/7) dx; 2) Ixcos xdx; 3) I

fdx. o X
4) !7,5)£[_1dx

5x° +16

OO
4. BeIYHMCIINTh HECOOCTBEHHBIM HUHTCrpal Ui YCTaHOBUTD €TI0 paCXO0ANMOCTh: .[ —4 .
1

5. Pemnts nuddepeHumansabie ypaHenus: 1) (l—l— ex) yy'=¢e*, y(0)=1,2) y - § =%;

) y+xPy=x% 4)y'+2y =x*+2.
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TPETUMU CEMECTP

Oﬁpa3ul>1 BOIIPOCOB, BLIHOCHUMBIX Ha pyﬁemnylo aTTeCTanuIo

1-a pyOexHasi aTrecTanus

1
Haiitu cnenyroniue nHTErpasibl: a)_[ %—A—L—B dx; 0) Isinz 4xdx; B) J.x e 2dx;T)
0

J‘ dx
1+v/x+1 "

0
2-51 pyOexxHasi aTTecTalusA

Pemuth nuddepennmanbruble ypaBHEHUS :

y+3 vy 3
8) y="5m5 0) yEigagtas B) p2y=35 1) pTyHey=x-1.

Teopernyeckue BONpPOChl, BLIHOCHMbIE HA IK3aMeEH M0 KypPCY MaTeMaTHKa
HNHTerpanbHoe ucyucjaeHue QyHKIUI 0HON NepeMeHHOoI

1. [Monsatue nepBooOpazHoii. Heonpenenéunuslit MATETpai u ero cBoicTea. Tabmuiia HeonpeaeneH-
HBIX UHTETPAJIOB.

2. OCHOBHBIE METO/IbI HHTETPUPOBAHHUS: HEMOCPEACTBEHHOE UHTETPUPOBAHUE,

3. MeTo MHTErpuUpoOBaHUs MOJABEACHUEM M0 3HaK auddepeHirana, MeTo] 3aMeHbl TepeMEHHOI
4. lHTerpupoBaHUe MO YaCTSIM B HEONPEICTEHHOM UHTErpalie

5. KommekcHbie uncia. Anrebpandeckas ¢opma 3amucd KOMIUIEKCHOTO yuciaa. Moayiab u apry-
MeHT. JlelicTBUA HaJl KOMIUIEKCHBIMU unciaamMu. T puronomerpuueckasdopma 3anucu KOMIUIEKCHOTO
YHUCIA.

6. Pa3noxeHne MHOroujieHa Ha JMHEHHbIE W KBaJpaTHbIE MHOXUTENIU. MHTErpupoBanue pauumo-
HaJbHBIX apo0ei. Tumsl mpocTermmx Apooei 1 X HHTETPUPOBAHUE.

7. NUHTErpupoBaHie parioHAIBHBIX IpoOel METOJOM pa3io’KeHHs Ha mpocTteiue npoou. NHTe-
IPUPOBaHKE MPOCTEHIINX UPPALIMOHATBHBIX (DYHKIIUH.

8. MuTerpupoBaHue TPUTOHOMETPUUECKUX (YHKIIMM, YHHBEpCalbHas TPUTOHOMETpUYECKasl I10/-
CTaHOBKa.

9. 3amaum, NpUBOAAIIME K MOHATHIO ONpPEAENEHHOro uHTerpaia. OnpenenéHHblil HHTErpall U €ro
CBOMCTBA.

10. ®opmyna Hetorona-JleliOHuia. 3aMeHa nepeMeHHO B onpeieIEHHOM UHTerpalle.

11. ®opMyna HHTErpUPOBAHUS MO YACTAM JUIsL ONIPEAETEHHOTO HHTErpaIa.

12. [IpunoxkeHus onpene€éHHOT0 WHTErpaia: BBIYUCICHUE IJIOMAACH MIOCKUX (QUryp, BHIYHCIIE-
HUE JJUHBI TYyT'H KPUBOU, 0OBEMOB TETI.

13. HecoGcTBeHHbIe MHTETpalibl. IHTErpanbl ¢ 0ECKOHEUHBIMHU TIPE/IeIaMi HHTEIPUPOBAHUS.

14. uTerpaibl OT HEOTPAHUYECHHBIX (DYHKITHIA.

JAunddepenunanbHbie ypaBHeHHs
15. Juddepennuanbable ypaBHeHUs: onpeaenenue, nopsaok Y, pemenne Y.
16. luddepennmranbHoe ypaBHEHHE 1-ro mopsijika: onpeieneHue; oolee 1 4acTHOE PeIIeHusl.
17.Teopema CyIl1ecTBOBaHMS U €IMHCTBEHHOCTHU pemenus id Y 1-ro nopsaxa.
18. 1Y ¢ pa3penstomuMucs NepeEMEHHBIMU: ONIPEIEICHUE U MTOPSAIOK PEIICHHUS.
19. Onnopoansie 1Y 1-ro nopsiaka: onpeaeneHue U NOPSIOK PEIICHUS.
20. JIunelinpie 1Y 1-ro mopsijaka: onpeneneHue U Nopsa0K pelIeHUs.

20



21. Iuddepennmanbabie ypaBHEHH 2-TO MOPSAIKA: ONpeaeNieHHe, BUI O0IIEero peuIeHns; TeopeMa
CYILIECTBOBAHUS U €JUHCTBEHHOCTH PEIICHHUS.
22. IIpocreiimne ypaBHEHUS, TOMYCKAIOIME NOHKEHNE OPSAIKA!

=100, Yy =Ty, YT =1y Y).
23. Jluneitnbie 1Y 2-ro nopsiika: HEOJHOPOIHBIE U OJHOPOAHBIE YpaBHEHUS. TeopeMa cyiiecTBo-
BAaHUA U €IMHCTBEHHOCTH PELLICHUS
24. JIunelinple ogHopoaHble 1Y 2-ro nopsijika: TeopeMa o CTPYKTYpe €ro pereHus
25. HeotHopoHble nuHeiHble 1Y 2-ro nopsiika: TeopeMa o CTpYKType OOIIEero peuieHus
26. JIuneiinpie ogHOpoAHBIE J{Y 2-T0 mopsiaka ¢ MOCTOSTHHBIMU K03 uimenTaMmu. XapakTepucTu-
YEeCKO€ YPaBHEHHUE U CTPYKTYpa OOILEro pereHus
27. JIuneiinpie HeogHOPOAHBIE 1Y 2-TO MOpsiIKa C OCTOSTHHBIMHU KOS (GHUIIMEHTAMH CO CTICIHalb-
HOU IIPaBOM YacCThIO
28. Meto1 Bapualuy MPOU3BOJIBHBIX MOCTOSHHBIX (MeTO JIaepanica)
29. Cucremsl quddepeHnnanbHbIX ypaBHEHUH. MeTo1 UCKITIOUEHHUS PEeIIeHUsI CUCTEMbI YpaBHEHUH

Panni
30.Yucnosbie psabl. OCHOBHBIE MOHITHS U CBOWCTBA YMCIIOBBIX psiioB. Psii reomerpuueckoil mpo-

rpeccuu. Heo6xoauMblil MpU3HAK CXOIMMOCTH YHCIOBOTO psifa. ['apMoHHUecKuit psi.
31.JlocTaToyHble MPU3HAKUA CXOJUMOCTH 3HAKOMOCTOSHHBIX PSIIOB: MPU3HAKH CPABHEHMSI, PU3HAK
Hanambepa, paguKanbHbIA U UHTErpadbHbINA Mpu3Haku Komn.

32.3nakouepenyromiuecs: psanel. [IpusHak JleiiOnnia. AGCOMIOTHAST U YCIOBHAS CXOJUMOCTH YHC-
JIOBBIX PSAJIOB.

33.Crenennsie psiapl. CXOAMMOCTh CTENEHHBIX PSIOB: TeopeMa AOensi, HHTEPBaIl U PaInyC CXOIH-
MOCTH CTEIEHHOTO Psija.

34 Psx Maknopena. Paznoxxenne Gpynkuuii B psg MakiopeHa

Oo0pa3en 3aqaHus VISl HHAMBUIYAJbHOI0 THIIOBOI0 PacyéTa
no pasaeiay «MHTerpajbHoe HCYHMCIEHHE)

BAPHAHT Ne 1
HeonpenesieHHbIi OnpenesieHHbIH Heco0cTBeHHBIH
HHTErpaJj HHTErpaJ HHTErpaJj
WuTerpupoBanue moiBeicHUEM Henocpencreennoe npumeHenne | MHTErpaibl ¢ 0ECKOHEYHBIMH
0] 3HAK ,uncbcbepeHuHana' dopmynsl HetoTona — Jleitbnuna: 1) x2dx
X+1 4 2 npenaenamu: 1 j
1)j SO 2) |2 I!lwﬂ ix p ) F:
cos? x x2
1
WHuTerpupoBanue Mo 4actsM: 3amMeHa repeMeHHOu: 2) WHTerpaibl ¢ HeOrpaHUYCH-
3) J' (4— 3x)e‘3xd X @ HBIMU TIOJIBIHTETPaTbHBIMH
== b S
KIUASMHU: —_—
2§ yH .[
o V- ) oiix-2p
WuTerpupoBanue GyHKIUU BUIA [Tnomans mnockoi GUrypsl.
Ax+B y Ax+B . Bbraucnute miomans GUrypsl,

[ +bx+c  ax’+bx+c OTPaHUYEHHON JIMHUSIMHU:

dx _ 3. _
4) ), S 3) y=(x-2)°; y=4x-8
'|.\/4+6x—x2
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WHTerpupoBanye panuoHaIbHbIX
(byHKuHi/'I'
5) J‘ x> +4x +4x+2 dx
x + 1 2 X+ 1)

I/IHTerpHpOBaHHe
UppalMOHAIBHBIX (YHKIIMMA:

6) I dx
VJ1-2x —41-2x

O6pa3en 3a1anusi, BLIHOCHMOTO HA 3a4éT

1. ®opmyna Herotona-JleiiOHuna. 3ameHa nepeMeHHON B ONIPEICIEHHOM UHTETpaJle.

1
2.Haiitu cienyromue nHTerpabl: a)J{%/_ - —3] dx; 0) Isinz 4xdx; B) J'x e 2dx; r)
0

J‘ dx
oltvx+1
3.Pemmuts muddepennmanbabie ypaBHEHNS |

y+3 vy 3
8 y=5oi 0 yEpagras B) wt2y=3h 1) yTyey =x-1

o0

0 n
n . -1
4. ViccnenoBaTh Ha CXOJMMOCTD YHCIIOBEIE PSIIBI: Zm : z ) .

n=0 ‘/ﬁ

YETBEPTBIV CEMECTP
OO0pa3ubl BONPOCOB, BLIHOCHMBIX HA MPOMEKYTOUYHYI0 aTTECTALNIO

1-s1 pyOexHas aTTecTanusi

1. BerunciauTh ABOMHON MHTErpal _[ Xyzdxdy, rac D:0<x<1 0<y<1
D

2. [IpencraBuTh ABOWHOI MHTErpal ” f (x,y)dxdy B BuIe mOBTOpHOTO, eciu oOnacte D 3anana nu-
D

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

2-51 pyOexxHasi aTTecTalMsA

1. B rpynne 30 cTyaeHTOB, cpey KOTOPBIX 9 OTAMYHUKOB. HaliTu BEpOATHOCTH TOTO, UTO CPEaH
0ToOpaHHbIX Hayjauy 11 CTyJeHTOB 6 OTIMYHHUKOB.

2. CnyuaiiHas BenmuunHa X 3amana QyHkiueit pacnpenenenus F(X). Haiitu a) mioTHOCTH Bepo-
ataoctu f(X); 6) marematnueckoe oxunanue M (X) ; 6) mucnepcuro D(X) ; 2) cpennee kBaapa-

tyHoe oTkionenne o(X) . IMocrpouts rpadguku pyukmmii F(X) u f(X):
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0, mpu X<0

2
X

F(X)=4—, mpu 0<x<4
()= P

10.

11.
12.
13.

14.

15.

16.

1, npu X >4

TeopeTuveckne BONpPOChl, BLIHOCHUMbIE HA IK3aMeH 10 KypCy MaTeMaTuKa
JIBoiiHbIC U TPOMHBbIE HHTErPAJIbI

JIBoiiHbIe MHTErpaibl.3a1aun, MPUBOSIIME K aBoMHOMY uHTerpany (AUW). Onpenenenue [IU.
Teopema cymectBoBanusi. Coiicta 1.
Brruncnenue ABOWHOrO MHTErpaja B JIEKapTOBBIX KOOpJauHATaxX. MI3MeHeHue mopsika MH-
TErPUPOBAHUS
Brruncnenue /[N B nOJIpHBIX KOOPAUHATAX
[Tpunoxenust [IN: Beruncnenne oobema Tema, MIomaay MmI0CKOH GUTrypbl, Macchl TIOCKOM

INTAaCTUHKH, CTaTUYECKHUX MOMCHTOB MaTepHaﬂbHOﬁ TOYKH, KOOPpAHWHAT LCHTpA TAKCCTH,
MOMCHTOB MHEPIIUU

Tpolinble nHTErpanbl. CBOMCTBA M BBIYMCIICHHE TPOWHBIX UHTErPAJIOB B JEKAPTOBBIX KOOP-
nuHaTax. Belunciienne TpoiHBIX MHTErpajioB B HWIMHIPUUECKUX U CHEPUUECKUX KOOPAH-
HaTax

OcCHOBBI TEOPUM BEPOSITHOCTE U MATEMATHYECKOH CTATUCTHUKH

CrnydaiiHple COOBITHS, TPOCTPAHCTBO COOBITHM, anredpa coOwiThil. Kiaccuueckoe ompene-
JieHue BeposATHOCTU. [IpuMeHeHne 31eMeHTOB KOMOMHATOPUKN K HAXOXKICHUIO BEPOSITHO-
CTH.

I'eomerpuueckue BepoATHOCTH. CTaTUCTHUECKOE W aKCMOMAaTHUYECKOE OTpEeesieHue BEpo-
ATHOCTH, CBOMCTBA YCIOBHBIX BEpOSATHOCTEH. He3aBUCHMOCTB COOBITHIA.

YcioBHas BEpOATHOCTD, CBOMCTBA YCIIOBHOM BEPOSITHOCTH. Y MHOKEHHUE U CII0KEHHE BEPO-
sTHocTe. Dopmyrna moJHO#M BeposTHOCTH U (opmyia baiieca.

Cnyyalinble BEJIMUMHBI. 3aKOH paclpeaeeHus JUCKPETHOM, CIydailHON BEJIMYUHbBI, €€ YhC-
JIOBBIE XapaKTEPUCTUKHU (MaTeMaTHYeCKOe OKHUJAHHUE, AUCIIEPCHs], CpEHEE KBAIPaTUYHOE
OTKJIOHEHHE), U UX CBOWCTBA.

bunomuansHoe pacnpenenenue u pacnpenenenue Ilyaccona. @yHkuus pacnpenencHus u
IUIOTHOCTh BEPOSITHOCTEH HEMpPEephIBHOM, CydailHOW BENMYHHBI, €€ YUCIOBbIE XapaKTepH-
CTHKH.

PaBHOMepHOE 1 HOpManbHOE pacnpenenenus. [loustus o merone Monre-Kapo.
Hepasencto YeOriieBa u 3akoH Oosbliux yucen. LleHTpanpHas npeaenbHas Teopema.
JlokanbHas W WMHTETpalibHas TpenenbHble TeopeMbl Jlammaca. Pacmpenenenue ciaydaifHbIX
OLIMOOK U3MEPEHHS.

I'enepanbHas COBOKYMHOCTh M BbIOOpKa. CIy4ailHOCTh U PENPE3eHTATUBHOCTH BBHIOOPKHU.
CratucTtuueckoe pacmpeneneHiue BEIOOPKH, €ro reoMeTpudeckoe u300paxeHue (IOJIUTOH,
THCTOTPaMMa).

OreHka mapamMeTpoB TeHepaTbHONW COBOKYITHOCTH MO €€ BhIOOpKe. KoHeUHbIe OIIEHKH TeHe-
panbHOM CpelHEN U TeHEPATTbHOTO CPEHETO KBAIPATUYHOTO OTKIIOHEHUS.

[ToHsiTHE O HECMEIIEHHOCTH, COCTOSATEIHHOCTH U A(PGEKTUBHOCTH OIEHKU T'eHEepatbHOU
CpEIHEN.

23



17.]loBeputenbHble MHTEPBAJBI JJI IapaMETPOB HOPMaJbHOTO pacnpezeneHus. OLEeHKH Hc-
TUHHOI'O 3HA4CHUS U3MEPSAEMOM BEJIUYMHBI U TOYHOCTU U3MEPEHUM.

18.1IpoBepka cratudeckux rumnote3. [IoHATHE O KPUTEPUU COTIIACHS th IlonsiTue 0 mpocren-
LIMX CIy4alHBIX IIPOLECCaX.

Oo6pa3en 3aganus 1151 HHANBUAYAJbHOI0 THIIOBOTO pacuéra

1y
1. 3MeHuTh NOPSIIOK UHTETPUPOBAHUS B TIOBTOPHOM HHTETpaIe j dy I f(x, y)dx.
0 vy

2. [IpencraBuTh ABOWHOM HHTErpa J] f (x, y)dxdy B BuIe moBTOpHOTO, eciu obsacts D 3a1ana nu-
D

HuaMu. D:x?=2-y; x+y=0.
3. BerunciuTh TPOHHOM HHTErpai: J:” (x2 +y%+ zz)dxdydz, V:0<x<3 -1<y<2,  -1<z<1.
v

4.BpIYNCIUTD KPUBOJIMHENHHBIM HHTETpal J. (x+ y)dxdy,, rne AB —OTpe30K NpsAMON, COETUHSIOMEN
AB

touku (0; 0) u (4; 2).5.
5. BBIYHCIUTE C TOMOIIBIO TBOWHOTO MHTETpalia 00hEM Tejla, OTPAaHUICHHOTO KOOPIMHATHBIMH

mockocTsaMu X=0, y=0, z=0 1 mI0CKOCTBIO X+ Yy +2Z—-1=0.

1. BbmcauTh 1BOWHOMN MHTETPAT ‘[ xyzdxdy, rae
D

2. BbIUMCINTh KPUBOJMHEWHBIN HHTETPajl _[ (x? + y?)dx + 2xydy BIOIb Ayru KyOudeckoii ma-
L

pa6oxsr y=x3 or Toukn A(L; 1) 1o Touku B(2; 8).

Oo0pa3zen 3K3aMeHANMOHHOI0 OMJIeTa

[e's} 0 n
. n . -1
1. I/ICCJ'IG,Z[OBaTB Ha CXOAUMOCTDB YHCJIOBBIC PAIBI. E n+3’ E (\/_) .
n
n=1 n=0

o0
. ) 2n xﬂ
2. HaiiTu 06acth CXOAMMOCTH CTETIEHHOTO psJa: Z 5
n=1
3. [IpencraBuTh ABOWHOI HHTErpal J] f (x,y)dxdy B BuIe moBTOpHOTO, eciu obnacte D 3amana nu-

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

4.BpIYNCIUTH KPUBOJIMHEHHBIN HHTETpal J.(x + y)dxdy,, rae AB —OTpe30K NpsAMON, COEAMHAOIIEN
AB
touku (0; 0) u (4; 2).

5.B xopoOe 6 kpacHbIX U 4 cuHMX KapaHjaiia. Haynady u3BiekaroT Tpu kapangama. Haiitu Bepo-
SATHOCTb TOT'O, YTO J[BA UX HUX - KPACHBIE.
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OO0pa3ubl JOMAIIHUX KOHTPOJBHBIX padoT A cTtyaeHToB 300

1-ii cemecTp
Kontpoabnas padora Nel
Tema: «jieMeHThI JIMHEHOI M BeKTOPHOI ajaredpb»

3anaua 1. Pemute cucremMy JIMHEHBIX YPABHeHUI
—2Xy —5Xg =12
—2X, =Xy +3%Xg =7
=X+ X+ Xy =4
a) merogom Kpamepa;

0) meroaom [Maycca.

3anaua 2. /lanbl KOOPAUHATHI BepinH nupaMuasiABCD:

A B C D
(2; -1; -4) (3;-3;-2) (13; 1; 6) (10; 3; 4)

MerogamMu BEKTOPHOI anTeOphl BHITTOTHUTE CIECAYIOUTUE 3a1aHuUs:

2.1. 3anummTe MPOEKIINN BEKTOPOB ABuAC n HaluTe MOAYJIHU 3TUX BEKTOPOB
2.2. Onpenenute yroia MEXIy BeKTopaMMA§>H A_C>

2.3. Haiigute miomaas rparnu ABC.

2.4. Beruucnure o0nem nupamuasl ABCD.

Koutpoabnasi pa6ora Ne2

Tema: «AHaIUTHYECKAS reoMeTpus»

3agaua 1. B Tpeyrosibuuke ABC 3a7aHHBI KOOPIMHATHI BEPIIIMH:

A B ¢
(-8; -3) (4;-12) (8; 10)

Haiigure:

1.1. Inuny croponsl AB;

1.2. YpaBuenue npsmoilt AB;

1.3. YpaBuenue meauansl AE;

1.4. Ypasuaenue BeicoTel CD u ee qmuny;

1.5. Touky nepeceuenus meauansl AE u BeicoTs CD;

1.6. YpaBHeHne npsAMOH, poxoadien yepe3 Touky C napajuiensHo npsaMoni AB.

3anaua 2. [locTpoiiTe KpUBBIE BTOPOT0 MOPAAKA (CXeMATHYECKH):
21 (x=2P +(y+1f =4

2.2. 25(x—4) +9(y +4) =225

2.3. 4(y —1F —9(x -1 =36

24.9° —x+3=0

25 -3x"+y-2=0
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3agaua 3./laHbl KOOPAMHATHI YeThIpex Touek A, B, C, M

A B C M
1;-4; 1) (4;4,0) (-1;2; -4) (-9; 7, 8)
3anummre:

3.1. Ypasuenue minockoctu ABC
3.2. YpaBHeHUE IIIOCKOCTH, MPOXOAsIIeH yepe3 Touky M neprneHAnKyIapHo npsimoit AB

2-ii cemecTp

KonTpoabHnas padora Ne3
Tema: «{luddepeHunanbHoe HCHUCIEHHE (PYHKIIUH OHOM NepeMeHHOo»
|. Haiimu npouszsoonvie 3a0anuvix )ynkyuii
In x

o

1) é:ﬁ—%+3-2x+50tgx—3; 2) 6=e"-cosx; 3)0=
X

1) 6=log, (7x*+5),5) 6=(4x+1)";6) 6=Jarctg5x;

6=é2t
7) (5:2In(x2 +1)—sin4x; 8) Lo Y=
y=¢”
9 6=12-x*, 6"-?2; 100X’ —-Iny+y*=0, y,-?;

Il. Uccreoosamv pynxyuro u nocmpoums eé epaghux
2
, X +16 i 7 2X+X2

1) 0 ; 2) 6=
X

KonTpoabsHnas padora Ne4
Tema: « DyHKUUHM HECKOJBKHX IePeMEHHbIX»

|. Jana ¢pynxyua 7 =X’ .
14 ! .
Iloxazams, umo Y - ny —(1+ yIn X)- Z, = 0:

I. Jlanb1 pynkums Z = arcsin (xzy) , Touxa A(1; 2) u Bexrop d = 31 —4 ] . Haiiru:

1) gradz B Touke 4,
2) npousBoAHYI0 QYHKIMM Z B TOUYKE A MO HAIIPaBJIEHHIO BEKTOpa a .

I1l. DxcriepuMeHTaNbHO MOJYYeHb] IATh 3HAYEHUH QyHKIMKA ) = f (X) IpU TSATH 3HAYCHUAX ap-

T'YMCHTA, KOTOPBIC 3alIMCAHBI B Ta6J'II/II_Iy2

X
y |52] 62 [47]| 27 | 32
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MeTo/10M HAMMEHBIINX KBAAPATOB HaiiTu QyHkuuio Y = aX + b, BrIpaxaromyro pudIHKEHHO
(armpokcumupyromyio) ¢pyakmuio 0= f (X) [HocTpouTh FKCHIEpUMEHTAIBHBIE TOUKU U IpaduK
dynxuun Y = ax + b B nexaprosoii cucreme koopmuHar.
3-ii cemecTp
KonTtpoabnas padora Ned

Tema: «AHTErpasibHOE HCYHMCICHHE (PYHKIMU OJHOM IepeMeHHOo»

1. Hal‘/’ITI/I HeonpeAenéHHbIe HHTErpajibl; B 3aIaHHsIX a) U 0) MPOBEPUTH pe3ynbTaThl Au(dhepeHIHpOBaHH-

)I xdx . 6)_[xsinxcosxdx; I(ZX +x4x4)dx -[\/x ol a)_?f“lxsz.
2

2. BobruncnuTh HeCOOCTBEHHBIM MHTErPaN WM JI0KAa3aTh €r0 PACXOIUMOCTb:
+00
j dx
2
o X0 —6x+10
3. Haiitu muiomans GUrypsl, orpaHIYEHHOHN JTUHHSIMU:

y =(x-2)°% y=4x-8.

KontpoabsHasi padora Ne6
Tema: «/Inddepennuanbubie ypaBHEeHUs»

1. Pemmuth ypaBHEHHE C pa3Ie/AIOIMUMUCS IepeMeHHbiMu XY — Yy =0.
2. Pemmmth omHOpOAHOE ypaBHeHHE YY' =2y —X, ecin Y()=2.

3. PemuTh muHelHOE ypaBHEHHE Y —3% =X
4

. Pertnts nudpepeHnmanpHoe ypaBHEHHE BTOPOTO TOPSAIKA, TOMYCKAKOIIEE TIOH -
KeHue mopsiaka Xy -y =e*x%.

o1

Pemute auddepennmanbHoe ypaBHEHHE BTOPOTO MOPSIAKA C TOCTOSSHHBIMH KO-

sdunuentamu Y -2y +y=e*, ecim y(0)=y'(0)=0.

KonTposbHnas paGora Ned
Tema: «HucaoBbie 1 PYHKIHOHAJIBbHbIE PAIALD)

1. Haiitu cymmy psita Zm
n=1

2. I/ICCHGHOBaTB Ha CXOAUMOCTDb YHUCIIOBBIC PSAAbIL:

-1 3”(n+2) M= 2"t N+ 2)! & ()"
a)Zm )Z )Z (n—1)! )Z on+l
1

3. Beruncaute cymMMy psifa Z
n=1 N

-~ C TOYHOCTBIO JI0 0,001.
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0 n n
4. Haiiti 00651aCTh CXOJMMOCTH CTEIIEHHOTO psia Z 2 7 X .
o no+1
\ . X+1
5. Paznoxuts B psa Maknopena gpynxiun: ) f (X) =cos5x, a) f(x) = T

KonTtpoabHas padora Ne6
Tema: «KpaTHble 1 KPUBOJMHEHbIE HHTETPAJIbD)

2 2X
1. M3MeHuUTE TIOPAIOK HHTETPUPOBAHHUS: Idx I f(x,y)dy.
0 X

2. Bwramcnuth 1BOWHON UHTErpai mo obmactu D, orpaHrueHHON yKa3aHHBIMU
JIMHUSIMH: J..[(x+ y)dxdy, D: x=0, y=4, x=\/§.
D
3. BbIuMcauTh ¢ MOMOIIBI0 JBOMHOTO MHTETpalla IIoMalb IIOCKON QUrypbl, OTpaHUUYEHHOM JTUHU-
aMm: y=-2,y=2,y=Xx+2,y>=x
4. Ilepeiins K NOJAPHBIM KOOPAMHATAM, BBIUACIUTh JBOMHON HHTErpal H X+ y2dXdy, D —xkpyr
D

paauyca 2.
5. BeranciuTh TpOWHON HHTETpal m. Xyzdxdydz, rae obmacts VorpanndeHa MOBEPXHOCTIMHU
v

x> +y?+2%=1,x=0,y=0,z=0.

6. Haiitu maccy Tena, orpaHU4YE€HHOTO MPSMBIM KPYrOBBIM LIMIUHAPOM paanyca Ru BeicoTsl H,
€CJIM €ro IUIOTHOCTH B JII000M TOUKE YHCICHHO paBHA KBAaApaTy pacCTOSHUS 3TOI TOUKH OT LIEHTpa
OCHOBAHUS IIWJIMHJIPA.

7. BbIUHCIINTh KPUBOJUHEHHBIN HHTErPaj 2-T0 poja j(xz —2y3)dx + (y* —2xy)dy, rme
AB
AA — otpesok mpsimoii, coemunstromuii Toukn A(-L—-1) u B(L;1).
4-ii cemecTp
Konmponvnasa paooma Ne7

Tema: KpaTHble 1 KPUBOJIMHEHbIE HHTETPAJIbI, PSAbI

3 0
1. UsmeHurs MOPAAOK MHTETPUPOBAHUS: jdy J f dx.
1 -y

2. Beruucnuth qBOIHOM MHTErpai no obnactu D, orpannueHHON ykazaHHOM TUHUSMU:

(II)(X+y)dxdy D; x=0; y=4 x=./y.
D

3. BbruucnauTh KpUBOJIMHEHHBIN UHTETpall I(Xz - 2y2 )dx + (y2 —2xy)dy, rue

Lag
Lag: orpesok mpsimoit Yy =X ot A(-L-1) 1m0 B(L1).
= 3"(n+2)!
4. WccnenoBarh Ha CXOAMMOCTD YHCIIOBOM psift Z%
n=1 n
0 2n . Xn
5. Haiitu o61acTe cxonuMoCTH psiaa | 5 :
n=1N° +1
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6. Pasnoxwuts B psin Makiopena gyakuuio f (X) = c0S5X.

KOHTPOJIbBHAS PABOTA N8

1. HwmeroTcs nBe OMHAKOBBIC YPHBI: B IEPBOM 4 O€JIbIX U 5 YEPHBIX IIAPOB; BO BTOPOH 5 OEINbIX U
6 uepHbIX. M3 Kayk01 ypHBI U3BJIEKAIOTCS 110 OJJHOMY 1apy. HailTu BeposiTHOCTB TOTO, 4TO U3-

49
BJICUCHHBIE APl OyAYyT pa3HbIX IBETOB. (@j

2. Cnyuaiinas Bennunna X 3amana Gpynkuueit pacupenenenus F(X) (unrerpansroit GpyHkimeit).
Tpebyercs: a) wHaiitn muotHocTh BepositHocTu T (X) (nuddepenunansryro GpyHkimio); 0)
HalitTn Maremarndeckoe oxunanne M (X); ¢) maiitu qucnepeno D(X); 2) maiitu cpennee

kBazipatuueckoe oTkiaonenne o(X).
0, mpu x<0
F(x)=<x* mpu 0<x<1
1, npu x>1

3. H3BecTHBI MaTeMaTHYECKOE OKUAHUE d W CPEeIHEe KBAaIPaTHIECKOEe OTKIOHEHHE O HOp-
MaJIbHO pachpeaesicHHON ciaydaiiHol BemmauHbl X . HallTi BepOsSTHOCTH TOTIAaHUs dTOH Be-
NMYKHBL B 331aHHbIi untepBan («; f),ecmi: a=10; o=3; a=2; [=13.

4. ]Jlau psj pacripenesieHus TUCKPETHOW CITyJaifHON BeTUInHBl X !

X |2 |2 |5 |8
p [03]02]04 |01

@) TlocTpouTh MHOTOYTOJILHUK pacrpeeneHus. HailTu: 6) MareMaTudeckoe 0KUIaHue
M(X); 6) macniepcuro D(X); 2) cpennee xBagparuueckoe otknonenne o(X).

5. Haiitu ,Z[OBepPITeJIBHBII;'I HWHTCPBAJI 14 OCHKHA MAaTEMaTUYCCKOro OKHJIaHusd d HOPMAJIIBHOTO

pacnpezenenus ¢ HaaexHOCTei0 ¥ = 0,95, 3Has BEIGOPOUHYIO CPEHIOI X , 00beM BBIOOPKHU 7

U CpeHee KBAAPaTHUECKOE OTKIIOHEeHHe O , ecin: x = 74,36, n=49; oc=7.
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8. YueOHO-MeTOoAMYecKOe o0ecnedyeHue TMCIUILInHbBI

OcHoBHas1 JINTEpaTypa

bepesuna H.A. Briciias matemaTnka [DIeKTpOHHBIN pecypc] : yueOHOe mocobue / H.A.
bepesuna. — 2-¢ m3g. — DNEKTpOH. TeKCTOBbIe naHHbIe. — CaparoB: Hayunas kawra,
2019. — 158 C. — 978-5-9758-1720-4. — Pexum JOCTYTIA:
http://www.iprbookshop.ru/80978.html

Pacromunna O.M. Beicmas MaremaTuka [ DIeKTpOHHBIN pecypc] : yuebHoe mocobue / O.M.
Pacromunna. — DneKTpoH. TEKCTOBBIE JaHHbIE. — M. : MOCKOBCKUM MeIarorniyecKuii roc-
ynapcrBeHHblld yHUBepcutet, 2018. — 150 ¢. — 978-5-4263-0594-6. — Pexum moctyna:
http://www.iprbookshop.ru/79053.html

Matemaruka [DneKTpoHHBIH pecypc| : yueOHoe mocobme / P.II. IllemeneBa [u ap.]. —
DIeKTpOH. TeKCTOBBIe qaHHbIe. — Capartos: Al [Iu Op Memua, 2018. — 194 ¢. — 978-5-
4486-0107-1. — Pexxum nocryna: http://www.iprbookshop.ru/70267.html

TerpyamBunu E.B. MatemaTtuka [ OnexktponHsiil pecypce] : npaktukyMm / E.B. Terpyamsuiu,
B.B. EpmoB. — OnexTpoH. TekcToBble JaHHble. — CapartoB: Ail [Iu Op Menua, 2018. —
159 c. — 978-5-4486-0220-7. — Pexwum mocryma: http://www.iprbookshop.ru/71567.html
Pacromunna O.M. Beicmias matemaTtuka [DnekTpoHHBIN pecypce] : mpaktukyMm / O.M. Pac-
TOMYMHA. — OJEKTPOH. TEKCTOBBIE JaHHbIe. — M. : MOCKOBCKHI NEAarornyeckui rocy-
napcTBeHHbIH yHUBepcutet, 2017. — 138 ¢. — 978-5-4263-0534-2. — Pexxum mocryma:
http://www.iprbookshop.ru/72486.html

JonmosiHuTEIbHAS JIUTEpPATYPa

Aoxyaxamuaos C. C., Acxaoos C. H., beruarupues M. A., Cumonenko P. A. Kpatkuit
KypC TEOpUHU BEPOSTHOCTEH U MaTEMaTHUECKON CTATUCTUKU: TEOPHS, IPUMEPHI, TUTIOBbIE
pacu€Tel. YueObHOe mocodue s CTYJACHTOB TEXHUYECKUX BY30B. — PocToB-Ha-/lony: OOO
«/Imanazon», 2001

Baraesa M. T. COopHuEK 3a/1a4 TIO TUHEHHOM M BEKTOPHOM anredpe U aHATMTHIECKOM I'eo-
metpun.—I 'po3nsiid, UIIL I'THH, 2007.

I'ayaeB A.M.COopuuk 3amau. JuddepennuanpHoe ucuncieHue (yHKIUA OJHOW TIepe
MmeHHo#. — ['po3ubiii, UIIL I'THU, 2010.

4 .MaromanoB P.C.Coopuuk 3amau. o pazaeny «Psubim— ['posznsiid, UIIL I'THH, 2009
Hanaesa JI. L., CociamobexoBa JI. C. Coopuuk 3amad. JuddepeHnunanpabie ypaBHECHUS.
— I'posuerii, UIIL I'THH, 2010.

Hcaesa JI.M. CO0pHUK aTTECTAIlMOHHBIX 33aJIaHUM 110 Kypcy «BrIcias MmaTeMaTHKa». —
I'posubiii, UIIL I'THH, 2008.

7.Maromanos P.C. KpaTusie, KpuBOJIMHEHHBIE U TOBEPXHOCTHBIE HHTETPAJIBI.
Metoauueckoe nmocobue no uzyueHuto pazaena. — ['posusrii, UL I'THH, 2010.

CannoB A. A. Briciias marematka. UucioBslie v GyHKIIMOHATBHBIC Psiibl. Y4eOHO-
MeToanyYecKoenocodue no u3ydenuto pasaena. — ['posusiii, UL ITHTY, 2013.

IIpumeyanue. Yka3aHHbIe MaTEepHalIbl UMEIOTCS Ha Kadeape U B YNTAILHOM 3aJIe YHHBEPCHUTETa, a TAKKe Ha
caiite kadenpsl, OTKyza CTyAEHT MOXKET OeCIIaTHO CKadaTh HEOOXOANMBIM MaTepual.

9. MaTepuajibHO-TEXHHYECKOE o0ecredeHne TUCIMTLTHHbI

3a Ka(pez[poﬁ «BrIclIas MaTeMaTHKa» B TJIaBHOM y‘le6HOM KOPpITYyCC 3aKpCTIJICHBI JICKIIUOH-

Has aymutopusNe 1-16, ayaurtopuu Uis MpoBEACHUs MpakTUYecKux 3aHsATHil NeNe2-08, 2-12,2-
27,2-29,2-31, 2-33, 2-35, 2-39, GONBIIMHCTBO M3 KOTOPHIX OCHAIEHO TabIUIaMU, rpaduuecKkum
MaTepHuaIoM, YepTekaMu 0 JTHHEHHOU anredpe, >IeMeHTaM BEKTOPHOU anreOphl, aHATUTHYECKOM
reoMeTpud, MU GHEepeHIINaTFHOMY HCUUCICHUIO (DYHKIUH OJHON TepeMeHHOW, WHTETpPalbHOMY
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http://www.iprbookshop.ru/71567.html
http://www.iprbookshop.ru/72486.html

ucuucienuto; aya. Ne 2-12 ciayXuT B KaueCTBE KOMIIBIOTEPHOTO KJlacca, I7ie yCTaHOBIEHBI 12 KoM-
IBIOTEPOB, KOTOPBIE UCIIOJIB3YIOTCS Ul CAMOCTOSITENILHON pabOThI CTYIEHTOB; 3[1ECH K€ BO3MOXKHO
MCIOJIb30BaHNE KOHTPOJIHUPYIOLIUX MIPOrpaMM uis puémMa 3auéToB 1 3k3ameHoB. Ha kadenpe nme-
I0TCSl MHTEPAKTUBHAS I0CKA U TUAIIPOEKTOP.
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Pazpaborunx:

Jlouent xadeapst «Buiciuas # il
NPHKIAAHAR MATeMATHKa» D}\/‘/ ﬁ AMJlauaes

COI'TACOBAHO:

3aseayioumii Kadeapoi

«Boicuias ¥ NPHKIAAHAS MATEMATHKA A.M. I'ayaes
Zageayiommil BEINYyCKatomedi xadeapoi (”-

«l"eone3ns 1 3eMENbHBIA KazacTp» //———"" “YUTT ajipabexos

e

Jlupextop JIYMP M.A. Maromaesa
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