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PABOYAS INPOTPAMMA
I AHAJIMTUYECKASA TEOMETPII HA TUIOCKOCTH

1. lexaproBa cucteMa koopaunar. Jefcreurenpubie yucna,  KoopmunaTst
TOYKH Ha NpsMoil, Ha INIOCKOCTH U'B mpocTpaHcTBe.  IonspHbie KOOpAMHATEL
ITpeoGpazoBanus KOOPAMHAT.

2. Ilpsamas. YpaBueHUe npsMoit ¢ yrioBsM kosdunuertoM. HopMansasil
BexTop upsmoii. O6mee yparHenue npaMoi. Yron MEXY ABYMS NPAMEIMM.
VcnoBHe NapalieqbHOCTH ¥ NEPIeHJUKYIIPHOCTH NPAMBIX. YpaBHEHUe IydKa
IpsMBIX. YpeBHEHHe NPSMOM, Npoxoxdimied uepes JBe TOuku. Paccrosuue or
TOYKH 10 HPSIMOI.

3. KpuBsle BTOpOro IOpsiKa. 3MHHC BriBosl KaHOHUYECKOTO YPaBHEHHS,
Wccnenopanue GopMBI JUIHIICA IO €F0 KAHOHUYECKOMY ypaBHEHMIO. OKPYKHOCTH
— 4aCTHBIHA coy4all siuikmnca. DKcUeHTpucuTeT auunca. I'unepbona. Beison xaso-
HUYecKoro ypasuenus. Mceneosanue GpopMsl ruIepOonsl 0 €€ KAaHOHMYECKOMY
ypaBHeHuo. ACUMUTOTH runepGons. IlocTpoenne rumnep6oinsl. DKCLEHTPUCHTET.
INapaGona. BrIBOI KaHOHMYECKUX ypapHEHMH napaGorsl.

4. VpaBHeHHS KPHMBBIX BTOPOTO MOPAAKA, OCHM CHMMETPUM KOTOPBIX Iapal-
NenpHBl ocsM koopauHar (napaboina, smmiic, runepbona). YpasHenue papHo6oy-
Hol rumepGonsl. YpaBHenne paBHOGOUHOM — IHIIEp6OIIBL, ACHMIITOTAMHA KOTOPOH
cryxart ocH koopausar. ['paduk Jpo6HO — nuHeRHOH dyHKUMY,

II BEKTOPHAS AJITEBPA

1. Onpeznenure BTOPOro U TpeTLerd HopaAKa 1 ux cBoicrea. Onpemenure-
M BBICILIMX IIOPSITKOB.

2. BekropHsle, CKaJSIpHBIe BelMdMHEl. JleHCTBHA Hal BEKTOPaMH. Kommﬂe-
apusle BekTopa. Enunuynsii Bexrop. [Ipoexiuu BekTopa Ha ock. Cpo#cTBa Ipo-
exuuit. JluneiiHas 3aBUCUMOCTh BeKTOpOB. basuc. IIpsmoyronbHEi JexapTos 6a-
3uc. Bextop, 3ananHblil KOOpAuHaTaMK Havana M KoHua., [lmiHa Bextopa. Pac:
CTOAHME MEXIY AByMs ToukaMu. [enenue oTpeska B JaHHOM oTHOmeHuH. Ha-
IPaBIIOIHE KOCHHYCHI BEKTOpa.

3. CxanspHoe Npou3BeJeHHE IBYX BEKTOPOB. Croiictsa. CxanspHoe
[pOMU3Be/ieHHe BEKTOPOB, 3aJJaHHEIX KOOPAMHATAMH. YTOI MEKAY AByMS BEKTO-
pamu. VYcioBue IapaUIeNbHOCTH Y TEPIEeHIMKYISIPHOCTH BEKTOPOB.

4, BexTopHOe Npou3BeLeHMe ABYX BexTopoB. CBoMcTBa. BeKTopHoe npons-
BeJIeHIE BEKTOPOB, 3alaHHbIX KOOPIHUHATAMHU.

5. CMewranHoe NPOH3BEJEHHME TPEx BEKTOPOB. I'eoMeTpUyecKud CMBICT
CpoiicTsa. Yci0B1re KOMIIIAHAPHOCTH TPEX BEKTOPOB.

I AHAJIMTUYECKAA I'EOMETPUS B T[PO.CTP_AHCTBE

1. ITnockocts, HopMansHuf BEKTOp IUIOCKOCTH. YPABHEHHE ILIOCKOCTH,
mpoxopsime#t yepes Touxy. Obmee ypaBHeHUe INIOCKOCTH. YPaBHEHHE IIIOCKOCTH
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B OTpe3Kax. YpaBHEHHE ILIOCKOCTH, IPOXOAMIEil 4epes TP TOUKH. YIJIOBEIE CO-
OTHOULIEHMS It IIOCKOCTeH (YroNl MexIy INIOCKOCTAMM, YCIIOBHE HapajelbHo-
CTH ¥ HepIeHAUKYISIPHOCTH ILIOCKOCTel). PacCTOSHUE OT TOYKH JIO IIOCKOCTH. .

2. Tpsivast IMHAA B npocTpaHcTse. Kanonwyeckoe ypasHenue npsmoi. Vpas-
HEHHe TpAMOI, poxoJisie yepes jBe TOMKH. ... - IlapaMerpuueckue ypapHe-
Hus nipsivoit. OBIIMe ypaBHEHUs NPAMOH. Ilepexon ot obmux ypaBHeHu
IpsAMO# K KAHOHWYECKHMM., YITIOBEIE COOTHOLICHUS MEXLY IPAMBIMU (Yo Mexaxy
TIPAMBIMHY, YCIIOBHE NAPAIENLHOCTH N NEPHEHAMKYIAPHOCTH NPAMBIX).

3. VIrIoBsle COOTHOMEHHS MEXKLY NPAMOI I IIIOCKOCTHIO (YTOll MEeXIy npx-
MOM U IJIOCKOCTEIO, YCIIOBHE NAPAILIEIBHOCTH ¥ NEPIICHAMKYIIIPHOCTY TIPAMOH 1
miockocTH). Touka nepecedeHys IpsaMoi u mnockocTy. ITydok mnockocreit.

4, TTosepxuocti BTOporo nopsaxa. Cthepudeckue nosepxHocT. Lunminnpn-
yeckue mosepxHocTH. IToBepxHocTy Bpamenus. 'unepGonouns. ITapaGomowast.
Konunueckue IOBEPXHOCTH.

IV BBEJIEHVE B AHAJIV3

1. A6comoTnas BenmauHa yucia. CBolicTBa aOCOMOTHOMN BETNYMHBI CyMMB!

pasuocty. VnrepBaisl uncnosoit ocu. OkpectHocTs  ToukH. PyHruus. O6nacts.

onpenenenusi, o0nacTe 3HaueHuil. OieMeHTapHble GyHkuwd. SIBHasj, HesBHad,
CII0XHad, YeTHas, HeyeTHast  (ynkimuy. [loBenenune dhyHKUMN B MHTEPBANE (BO3:
pacranue, yObiBaHHe, MOHOTOHHOCTB), OrpaHudyeHHas Q)ymcmu B TOYKE, B mrrep-
Baye.

2. TIpenen QyHKuMu HenpephiBHOro apryMenta. Ilousrue o 6ecxconeqﬂo
Gonpiux M GeckoHewHO MankX BenuuuHax. CeoMcTBa 6eckonedno manbix. Oc-

0

HOBHBIC TCOPEMBI o npenienax. Pacxpm'me Heonpe,uenemiocreﬁ BHIa b‘, ==y

)
sinx )
1%, 0 -0, IMpusHaky cylnecTBoBaHMs npenena. Ilpenesn - npu x —> 0.
n . B o
IMocnenoBaTENBHOCTS. Yucno e. Tpenen |1+ — | npu n-» . CpaBHenue
n .

GeckoHeTHO MabIX QyHKIkH. e

3. HenpepsiBHocTs Qynxuumn B Touke. Touku pasprisa. Teopema o menpe-
pHIBHBIX (yHKMsx. Knaccuduxanms Touek paspsisa. HenpepsBHOCTS QyHKIMK B
nnreppane. CoficTBa QYHKIUH, HEMPEPEIBHOA B 3aMKHYTOM MHTepBaie. Obpat-
uete pyuxuuu, Ilpupamenre  QyHkumu. Bropoe onpezenenue HenpeprIBHOCTH
B TOYKe.

V JUOPEPEHLMAJIBHOE UCYMCIIEHUE & YVHKIAA
- OIIHOM TIEPEMEHHOM

1. 3amaua o ckopoctH Amwxenus. Ilonsrue xpomssonmoit. Mexannyeckmit
cMsIcn npousBoyHol, Ipoussonnasn creneHu. JacTHOE 3HAYEHME NPOM3BONHOM:
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CBi3p~ MEXY HENpPEpPBIBHOCTEIO ¥ IuddeperuupyeMocTrio. ['eoMeTpruecKkuit
CMEIC]T POU3BONHOM, Y paBHEHHS KacarensHOU u HopMany. TeopeMst o aud-
deperuupyemerx  pynxumsx. Ilpoussognas cnoxzod ¢yukumu. IIpoussoamusie
06paTHBIX TPAroHOMeTpUIecKuX Gbysxuuit. [IponssonHelc noxasaTenbHOM 1 nOTa-:
pudmMuyeckoit dynximit. [Ipoussoanas crereHHo — nokasarensHol Gyrxuuy, Jlo-
rapupmudeckoe muddepernupopanye. JubdepeHnuposaine  HeABHHX QyHK-
LHH. :
2. Juddepennuan. Jubdepennman Hezapucumoll nepemennoit. I'eomerpn-
vecknl cMeicn nu¢depenmana. IlpubmmkeHHble BEMUCICHHS ¢ IIOMOIIBIO AH(-
epennmana. Teopema o6 MHBapUAHTHOCTH dopmsr muddepenmmana. I'Ipona-
BoxHble U quddepeHLnan BEICIINX OPSAKOB. c

3. Tlapamerpuueckoe 3amaHue KpuBo#. OKpY)XHOCTb, 3JUIMIIC, uﬂmonna,
Huddepermmposanne GyHKUMH, 3anaHHbIX napaMeTpuueckd, [Ipouspognas BTO-
poro nopsiaka.

4, OcuobHble TeopeMsl auddepeHMaIsHOro Ucancaerus. Teopema: (DepMa,
Pomuts. Teopema Jlarpamxa. TeopeMa Konm. VIx reomerpuyueckuil CMEICIL. 5

5. BexropHast GyHKUHNS CKAAPHOTO apryMEHTa M €€ IPOM3BOJHAS. Y paBHe-
HHsl KACATeNBHON MPAMOH M HOPMANEHOM MIOCKOCTH K pOCTPaHCTBEHHOM

" KPHBOH,

VI IPWIOXEHVE ITPOU3BOIHOM K UICCIIEAOBAHMIO
O YHKIWW Y TIOCTPOEHMIO I'PAGYIKOB

Heo6xomumplil ¥ NOCTATOYHBIH IPU3HAKK BO3PACTAHHUS U YOBIBaHUS YHKLMHA
B uHTepBase. Togku sxcrpeMyMa. Heobxooumeli 1 JOCTATOUHEIN NPU3HAKM €Y=
I(ECTBOBAHMS SKCTpeMyMa. BTopoli JocTaTOYHBIH NPH3HAK CYIIECTBOBAHHS KC-
tpemyMa, Hanbonbinee ¥ HaMeHbIUee 3Ha4eHne (QYHKIUK B HHTepBane. Beimyk-
JI0CTh, BOTHYTOCTE KpuBo#. Touku neperuba. JocraToynoe yca0BHE BBITYKIIOCTH
it Borgyrocty. Heo6xoguMoe U JOCTATOYHOE YCIOBHE CYIIECTBOBAHHMA TOUEK
nepernba. ACUMITOTEI KpUBO# (BepTHKaNbHbIE, HAKIOHHEIE). [lonHas cxeMa uc-
CIIeIOBAHUS GYHKIMHU C MOCTPOSHUEM Ipaduka.

V11 HEOITPEJEJIEHHBIV MHTEI'PAJI

Ileproo6pasHasi, ee cBoiictBa. [IoHfTHE HEONpENENCHHOIO MHTErpana, ero
reoMeTpudeckuit cmeicn. OcHoBHBIe cBoMcTBa, Tabmuna uaterpanos. Miurerpupo-
BaHUE [0 YaCTAM M METOJIOM 3aMEHBI NIepeMEHHOH, IHTerpuposarue paiioHas-
HBIX Apo0e#l ¢ KBAApPaTHBIM TPEXWICHOM B 3HaMeHaTele. VIHTerpuposanue mpo-
CTeRIINX palMoHaNBHBIX Opobeit (KOpHH 3HaMeHaTels KeifCTBUTENBHEIE, HEKOTO-
phle U3 HUX KpaTHbIE; KOPHU 3HaMeHATeNs KOMILUTEKCHO - COUpsLKeHHbIe). MeTox
HEoNpeAeNeHHBIX KoadduiuesToB. VIHTerpupoBanye HeKOTOPBIX TPUTOHOMETPH-

yeckux GynKimif: 1) sin™ x - cos™ X, rae m u n - YeTHBIE MONONKUTENBHEIE, 2)

. m n . ey
Sin™ x - cos” x, rae Xots GBI OJHA M3 CTEleHeH HedeTHas HOJIOKHTENbHad, 3)



tg-nx, e N — LeToe JHICIIO. HHTCI‘pHpOBaHMe paunonanbﬂmx Gynxupii, sasp-
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X
CAIMX OT SINX H cos X, METOIOM yanaepca.nmoﬁ NOJCTAHOBKH tg~2— =t. V8-

TerpupoBanue GYHKUMA BUJa: R( x,Va® +x ) R(x, \/ x“-a ) METONOM
TPUTOHOMETpUYECKMX TOACTaHOBOK. Warerpansi suma |R(x,%ax +b)dx,
Mx+N

\/ax +bx+c

VI OITPEJIEJIEHHBIA HHTEI'PAJL

S

3amava o mIomany KpUBONHHEHHON Tpaneuns, IOHATHE ONpeAeNIeHHOro HH-~
terpana. OcHoBHEIe cBolicTBa. TeopeMsl 0 “cpemHeM”, 06 OLEHKe OIpeleneHHOro
unTterpaina, OnpexeneHHbI! MHTErpa HEPEMEHHBIM BEPXHUM IIPEIeioM UH-
terpuposanus. ITpoussonnas ONpeeNIeHHOTO MHTErpajia N0 NMepeMeHHOMY
BepxHeMy npegeny. ®opmyna Herotona-Jleiibnnma. 3amena nepeMeHHO#H B onpe-
nenedHoM uHTerpaie. iHTerpupoBanue no actaM. IlpubmmkenrHoe BRYHCIEHUE
onpefieTeHHEIX MHTETPAIOB METOHOM Tpaneuui, mapabon (Meron CuMicoHa).
Briuxcienue wiomaneil Gpuryp B JeKapTOBBIX KOOPAMHATAX M HapaMeTpHUHecKH,
Brruucnenne mwiomanei Guryp B NoispHEIX koopiuuatax. O6beM Tena spame-
Hus, Jnuea oyru KpuBO#, 3aXaHHON B IEKapTOBOH cHcTeMe KOOPAWHAT U napa-
metpugecky. Juddepernuuan ayru. Ipocreiiume dusuyeckue 3anasu. Hecobet-
BEHHEIE MHTErpaibl ¢ 6eCKOHETHBIMH MPAHHIAME M OT Pa3pRIBHEIX (YHKIMM. I/Ix
BBIYVCIIEHHE.

IX ®YHKIWN HECKOJIbKMX ITEPEMEHHBIX

1. Onpegenenue. Obnacts onpenenerus Qpyuxiud. I'papux GyHkipa asyx
nepemennsix. Ilpenen dynxkumm B Touke. HenpephiBHOCTE (yHKIMM B TOYKE.
Huddepennmansyoe ncuncieHde GQYHKINHA -*HECKONIBKUX MepeMeHHBIX. Yacr-
HOE M [TONHOe NipHpantenue GpyHxuuy. YacTHee MPOU3BOAHEE GYHKIMH HECKONB-
KUX TiepeMeHHbIX. T'eoMeTpuueckuii CMBICH 4YacTHOH mpoussoiHoit. Ilomusrit
muddepennnan. Ilpunoxenue nonHoro nuddepenimana X NpUOIMKEHHbIM BbI-
yucneHuaM. IIpoussojiHsie BRicIIMX nopsnkoB. [uddepeHunposanue CIIOX-
HBIX, HessBHBIX QyHKUMMA, VIHBapHaHTHOCTE GOpMBI TToNHOro AuddepeHimana.
~ 2. Cxasproe none. I'pajpent. KacarensHas II0CKOCT ¥ HOPMaJh K IO~
BepxHocTH. IIpou3BoAHAS D0 HANPABICHHIO.

3. DxcTpemyM rbynxunn nByx nepeMeHHbx, Heobxonumoe 1 mocrarogsoe
yCcIOBHS CyUIeCTBOBaHMS 3kcTpeMyma. HamGonbpiree u HauMeHbLIee 3HaueHUE
(yHKIUK JBYX IHEepeMeHHbIX,

X KPATHBIE Y KPUBOJIMHEMHBIE UHTEIPAJIbI

3anaun, NpUBOAAIIKE K MOHATHIO ABOMHOro MHTerpana. Teopema cymecTso-
BaHus. ['eoMeTpUYeCKH# CMBICH ABOHHOro MHTerpana. TpoiHoit uHTerpan. Bri-
4YCEHNe JBOXHOTO ¥ TPOKHOTO MHTErpaia IyTeM CBEAEHNS UX K JIOBTOPHBIM MH-
TerpajiiaM. BerucieHre o65eMOB ¢ OMOILEBIO ABOWHOTO M TPOHHOIC MHTETPAJIOB,
Brruucnenye miomanei miockux QUryp ¢ MOMOIIBIO JABOMHOIO MHTErpana B Jie-.
KapTOBOH ¥ NOJISIPHOM CUCTEMaX KoOpAMHaT. [Iprnoxenust IBOXHOro # TpoHHOro
uHTerpanoB. 3ama4a o Macce. CTaTHCTHYEOKe MOMEHTH], LIEHTD THXKECTH. 3anaun,
NPHBOJALIME K IOHATHIO KPHBOJIMHEHHOTO MHTerpaa, KpUBOIUHEHbIEe HHTErpa-
JBI IO JUIMHE OyTH ¥ KOOpJAMHATaM, X cBO¥CTBA M BRIUMCIeHNe. HesaBucu-
MOCTb KPMBOJIMHEHHOTO MHTErpaia OT NYTH HHTETPUPOBAHUS, O'rmcxanne byHK-
LMY TI0 ee ronHoMy  nuddepenumary.

XI PsIBI

Yucnossie pansl. HeobxoauMmoe yclosre CXOAUMOCTYH, OCHOBHbIE CBOMCTRA,
IeACTBHA CO CXOASIMMUCA pANaMH. JIOCTaTOUHOE YCIOBHE PACXOTUMOCTH PANa,
Paje1 ¢ nonoxxuteNbHBIMK WieHaMH. J[oCTATOYHBIE NIPH3HAKK CXOAUMOCTH TAKHX
psanos: cpaBHeHnd, Janambepa, Kour, unrerpanbubiii. PSapl ¢ OpOM3BONEHEIME
uieHaMH. AGCOMOTHas ¥ HeabCOMOTHAsY CXOAMMOCTh 3HAKONEPEMEHHBIX PSIOB.
ITpusnax Jle#i6uuna. Teopemsr 06 ouenke ocrarka. Crenennsie psmsl. VIHTepBan
CXONMMOCTH CcTeneHHoro psna. CBojicTBa cTeneHHEIX panoB. CTeneHHOM paj, KaK
pan Teiinopa. [IpuMeps! pasnoKeHUs 3IeMEHTAPHLIX (YHKIUHHM B CTEIIEHHEIE PSB!
Teiinopa u Maxiopena. IIpuMeHeHue CTENIEHHBIX PANOB K anGmeceHHmM BBI-
JHUCTICHUAM.

XII MQ¢EPEMMAIE%IE YPABHEHUSA

1. 3amaun, npuBoasIMe X NOHATHIO AuddepennuansHoro ypasHesns. Jud-
depennuansubre ypapuenus I nopsaaxa. Teopema cyiecTBOBaHMS ¥ €{UHCTBEHHO:
CTH pelmeHus. YPaBHEHUS ¢ Pa3He/MIOIIUMUCS epeMeHHbIMU, Y pasHenusa | no-
psaxa: OJHOPOIHEIE, NMHEHHbIE. YpaBHeHUs B IONHBIX Auddepennuanax. [Ipu-
GimxeHHoe pewenne nuddepeHIMANBHBIX ypaBHeH#it MeTonoM Ditnepa. s

2. Muddepennuansusie ypasuenus I mopsaka. Teopema Kommn. VpasHenns
Il mopsizixa, KoIyckaoiue NOHMWKeHue nopsaka (3 tuna). Juddepenuuansunie
YPAaBHEHHMS BRICIIMX MOpPAAKOB. JIuHelHEIe nuddepernuanbHbie YpaBHEHAA
BeICIIEX mopsaakos, Jlune#nsle nuddepennuansHple OTHOPOAHBIE ypaBuenus Il
nopsiyka. Teopema 0 cTpykType obumero pemenus. JIMHelHbIE HEOTHOPOXHEIE
ypastenns Il mopsgxa. Teopema o6 o6mem petuenun. JluHeiHbIe OAHOPOIHEIE |
HeoJIHOpOHEIE JudbdepennnansHble ypapaerus 1 nopsaxa ¢ MOCTOAHHBIMA KO-
soouumenTamu. OTHICKAHMEe YaCTHOTO PElIEHHs METOJOM HEONpEeeNeHHBIX KO-

abunmenToB ¥ o6mero peienus. ['eoMeTprueckie 1 MEXaHHYECKAE IPHIIONKE-
HHS.



X1 KOMIUIEKCHBIE YKICJTA. 3JIEMEHTHI TOPYH
®YHKLIMM KOMIUIEKCHOT'O ITEPEMEHHOT'O

1. Tlomsré m npencTaBleHHe KOMIUIGKCHRIX wucen. JledcTeus
H4J{ KOMIUIEKCHEIMY YMCIIAMU.
2. OyHKIMA KOMIUIEKCHOro nepeMenHoro. OcHoBHble mousatus. IIpemen u
HenpepsiBHOCTh (QYHKIMK, OCHOBHBIC 3MEMEHTAPHBIE (YHKIMM KOMIUIEKCHOTO

nepemernoro. uddepenivipopanye GpyHKIMM KOMIUIEKCHOTO lepeMeHHOT0. Ve~
nopus Diinepa-Hanambepa.

3. Amammrideckas QYHKIMSL lImbd)epemman Hnurerpuposasne cbymcmm

KOMI'IJIEKCHOI"O nepeMeHHoro

4. Pam B KOMHJIEKCHOH IUTOCKOCTH, ‘Iucnonme psum CreneHHble pALbL Psm.

Teitnopa.
5. P;mm (Dypbe.

XIV 3JIEMEHTHI TEOPUU BEPOSITHOCTEN U
MATEMATUYECKOU CTATUCTUKY

1. Mlpeamer Teopuu BeposaTHocteil. Coburue. HcnniTanue. Buapl coObiThi.
Bupn ciygatinsix cobpituit. Knaccuaeckoe OmpeIeNIeHUe BEPOATHOCTH, CgoiicTaa
BepoATHOCTEH. BepOoATHOCTE IPOTHBOIIONOKHOIO COGBITHS.

2. Cymma HeckonbKux cobrithii. IIpoussenenue HECKONBKAX coGBITHi. 3g=
BUCHMRIE COORITHSA. Y CIIOBHASE BEPOATHOCTS. T eopeMa YMHOXEHHS Beposm{om‘eﬁ
Teopema coxeHNA BEPOSTHOCTEH.

3, Monnas rpymma cobriruit. Teopema o cymme BeposTHOCTEH co6EITHI,
ofpasyiouyx HOJIHYIO Ipynmy. BeposTHOCT HACTYIIEHUs XOTs Obl OIHOTO W3
JiaHHBIX COOBITHI.

" 4, ®opmyna nonHoi BeposTHocTH. Dopmyia Baiieca.

5. TloBropHble He3aBHCHMEIe McnuTanusa. PopMyina bepHyum. I/IﬂTerpans-
Hadq TeopeMa Jlannaca. MaTerpan BeposTHOCTH, :

6. CTaTHCTHIECKOE ONPEENIEeHAEe BEPOSTHOCTH. O’['HOCHTCJIBH&SI Yyacrora.

7. Ciyyatinbie BeIMIUHEL 3aKOH pacTipesienenus cuyqainoi BENHHHEL:
JIACKpEeTHBIE U HENPEPHIBHEIS CIIyYalHBIC BETAIHHEL ByBOMUHANBHEIH 3aKOH
pacnpefieNneHus AUCKPETHON ciydaiinoii BeJIMYHMHEL 3aKOH pacnpenenem
IIyaccoHA QUCKPETHOM CIIy9aHOM BeMYUHEL. ]

8. Cymma 1 npou3BEieHUE JBYX CIIydaliHBIX BeNUYHH. YncnoBnie xapax'repn-
CTHKHA AUCKPETHBIX CITyYaHHEIX BEIMIMH: MaTeMATHIECKOe OXMIAHNE, UCIIePChs,
cpeliHee KBaIpaTHYECKOE OTKIOHEHHME.

9. dyHKIKSA pacnpeneneHys ciyqaiHoi Benuuussl. Ee cBoiicTra. Hnomoc'rb
pacrpenenenus ciayJaisoi BenuuuHel. Ee cBoiicTsa.

10. Haxoxnerue QyHKUMYM pacripeleleHUs 110, INIOTHOCTH pacnpenenenml
MaTtemaTigecKoe OXXKHIAHNE ¥ JUCIIEPCHS HeIPEPHIBHOM CITyyaitHOH BeNMIMHEL

11, PapHoMepHEIH ¥ CirydaitHbIil 3aKOHEI PacTIpe/ieNeH s HETIPEPRIBHOMN cny-
yalinoi Bemranskl. Kpusas I"aycca.

12. @yHKIMs pacnpeneNeH s HOPMaIEHO PacIpeeIeHHON cllydaiiHo¥H Be-
IauHEL. BepoaTHOCTE NONaJaHus HOPMAbHO pacnpeneneﬂnon c:ryqanﬂon BEJIH-~
YHHEl B 33JJaHHBIA MHTEPBAIL

13. Tpemer MaTemarideckolt cTaTHeTnky. Onpenenenne HemBeCTHoﬁ
dynxuuy pacupeenenns. 'ucrorpamma. OnpeieieHHe HEU3BECTHBIX napame'rpon
pacrpeneneHus.

14. Dnements: Teopuu Koppeisuu, KoppenauuoHHas 3aBHCHMOCTb ABYX
coyuatinex BenauuH. Kosddumyent koppensiuy,  QYHKIMM A JIMHAK perpec-
CHH. '

15. AHanu3 nUHEHHO! KOPPEIIMM I10 OTIBITHBIM JaHHBIM.

XV DJEMEHTBI JMHENHOM AJITEBPEI

1. Onpenenurenu 2-ro nopsaka. Onpenenureny 3-ro NOPAAKa.. .CsolicTBa omﬂ
penenureneil. Brlyuclienne OnpejendTeNell IPOU3BOIBHOTO MOPANKA. Pemenne
CHCTEM JMHeHHBIX ypaBHeHuH ¢ IOMOLIBIO ompexemuteneit (hopmynst Kpamepa).:

2. TloHsTHE O JUHEHHEIX IPOCTpaHCTBaX. MaTpHIhl B MHOI'OMEPHEIE BEKTOPHI
¥ pedicTsus Han HuMM (MHeiHEle), Cxamsproe npoussenenue Bekropos. Op-
TOrOHATHHOCTD, YMHOXCHHME MATpHll. ODKOHOMHYECKas HHTEpIpeTauus MHOIo-
MEpHAIX BEKTOPOB U MATPHIL. I/Icnonssosarme ¥X B IUISBHOBHIX pacdeTax. BalaHco-
Basg MOZENE. .

3. Pemenye ¥ MCCIEHOBAHUE CUCTEM nmxeﬁm.lx ypaBHEHHH MeTonom
opmana (uu I'aycca). Obpauenue MaTpHl.

4. JIuHeiHas 3aBUCKMOCT BEKTOPOB, Ba3uc M paHr CHCTEMBI BEKTOpOB. Pas-
NoXeHHe BekTopa No 6asucy. [eoMeTpudeckas TPakTOBKA CHCTEM — JIMHEHHBIX
ypaBHeHui. Y CIoBHs COBMECTHOCTH CHCTEMBI JIMHEHHBIX ypaBHEHHH.

XVI JIMHEUMHOE [TPOI'PAMMMPOBAHUE

1. JIuneitHsie onTHMU3ALMONHEIE 3a1a4ur. [locTaHOBKA 3a/a4y  JIMHEHHOTO
nporpamMmupoBatus. Tepmunonorus. I'eoMeTpus JMHEAHOTO IPOTrPaMMH-
POBaHUSL. :

2. O6uias 3anavya JuHEHHOTO nporparvmnponaﬂm u ee pemexme CHMIITIEKC-
METOIOM. w

3. Tpancnoprras 3aiada. JIocTaHOBKA B MaTeMaTH4ecKas MOJEIn 3axpmzou
TpanciopTHO 3anaul. CylecTBoBaHye ONTHMAIBHOIO ILUIaHa. CocrapjeHue uc-
xonHoro 6asycHOro (OIOPHOro) IUfAHA. Venosue onTHMANBHOCTHA INIAHA
TPaHCIIOPTHOM 3a/1a4H.
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SATAYM JUIsI KOHTPOJBHBIX PABOT
BAPHAHT 9

JIEMEHTBI BEKTOPHOM AJITEBPhI Y AHAJIUT I/I‘IECKOI7I FEOI\AETPPH/I
B ITPOCTPAHCTBE

3aoaua 1 :

Jans koopmunats! Bepmus mapamuast 4 A, A, A,: A (5;5;4), 4, (1;—1;4),
A,(3;51), 4,(5;8-1). Haitru: 1) yron mexay pébpamu AAd, u A A;
2) ypasuenne wiockoety A, A, Ay; 3) mnomans rpaun 4 A, 4y ; 4) npoexumo
BEKTOpa —/-1—1-2; Ha BEKTOP m; 5) o0béM mupamuasl; 6) ypaBHEHHE IPAMONH,
TpoxoAsmell uepe3s BepumHy A,, NEpHEHHKYIAPHO INIOCKOCTH, MPOXOAAIIeH

vepes Touku 4y, 4y, A;; 7) AnuHy BHICOTHI, ONYIMIEHHOM M3 BepUIMHE! A, Ha

nnockocts A 4,4,.

MPAMAS JIMHYA. KPUBBIE BTOPOI'O TIOPAJIKA

3adaya 2
Hamucate ypasHeHHe mpsiMoll, npoxonsdmeil duepes npabelil  GOKyc

rurepGosl 4x* -5y* =20 H  BEPXHIOO BEPIIMHY  JIUIMHCA
25x% +24y* = 600. '
3aoaua 3

Hanucars ypaBHeHHE OKPYXHOCTH, AMAMETPOM KOTOPOH ™ CIYXNHT OTPe3oK
npsMoit X + y = 6, oceueHHRI runepGonolt xy = 8.

. 3aoaua 4
Hanwcars ypasHenve upsAMO, mpoxopsmieli. depes (oxycel mapabon

x? =-12y, y2=6x-12.

TMPEJEJL. HEITPEPBIBHOCTD

3aoaua 5
Haiii 1ipefesl, He IONB3YACh NpaBuioM JlomuTans:
147)8x=5) o se-Tx+2 . xel2--x,
a) lim Lo ; 6) lim——————; B) lim 3 45
>0 3x% - 2x +1 =1 5—x—4x x>-4  x° +3x-4

11

;0



3aoaua 10

2x+3 '
) 952 ' J lim x+ 2\ Hccnenosars ¢ynxuun MeronaMu uepeHuMaNbHOr0 HCUMCIEHUS U Ha
r) xl_r)fé -————1 — sosdE A eareed (R ‘ OCHOBAHUM PE3yNLTATOB KCCIECIOBAHUS IIOCTPORTD UX TpaduKu:
X 2 . -x .
a) y=——3 6 =x“-e.
3adaua 6 g ) (x-1)? Y y=w e
Vcrons3ysi TOHATHS TpeNeioB cleBa W CHpaBa, WCCIefopaTh Ha '
HeNpEepSIBHOCTE  (YHKIMIO,  3aJaHHYIO ~ HECKOJIBKMMH  aHANHTHYECKUMU
BEIpakeHHsMH. 1I0CTPOUTE rpaduK ‘byH"IiH“ " . HEOTIPE/IEJIEHHBIH Y1 OIIPEJEJIEHHBIA MHTETPAJIBI
e*, x< . '
o o ' 3adaua 11
Sy =qx"+ 1{ Gex<2 ' Haiit HeonpezienEHREIe MHTErPANBL: "
2x, x22. N1+1n3x dx x
- a) [————;  6) [arccos = di; B) }' ~9x+10 ;
x 4 ~6x* +10x
ITPOM3BO/IHBIE U UX ITPHJIOXKEHMS . N 9 J, x+4 de: 1) fsin Sx.coadxde; € J. x-13 de
3adaua 7 | x+2 +/(x+2) _ | x? -2x-8
4 . '
HaliTi pousBoHEIe )" = Ex}i CRIEAYXOTIX byHKI@i: ' . 3adaua 12
1 4 ) 2sin(x+ ) . o BhIHCIHT IUIOMATs GUIypE, OTPAHMYEHHOM ITHHAIMI: Y = X° —1,
gy - ; r 2sm(x+y)=y-L =x+5, x=~1.
) Y 3(4x2 __1)3 4’(2x3_1)3 : Y. .,x 1
w2, 3aoaua 13
6) y=cos5x: L e¥¥, n y=(x+1) Brraucnurs 06b8M Tena, momyueHHoro BpameH1eM BoXpyr ocu Oy ¢puryps,
orpaHM4eHHo# rpaduxamm GyHkumE Yy = x*+5, y=2x+1.
, In(3x - 5) .
B) y=arcigx”; e) y= 3x—5
®YHKIIMI HECKOJIbBKUX TTPEMEHHBIX
3aoaua 8 :
py _ 3aoaua 14
Haiity Ipou3BOAHYIO ;1; napaMeTpIHecKy 3aJaHHOR QyHKIIHN: . - Tlposeputs, ynosnersopser i GyHxuus Z =  « ln(x +y ) PaBECTBY
% =gt | . 62 _z_ az y
1 6 y oy ox x
cos®t
! 3adaua 15
3adaua 9 I/Iccnenoaau dyHKINO Ha sKcTpeMyM: Z = X —2Y° ~3x+6y.
: x-5
Haiiri Hambonspluee ¥ HauMeHbIee 3HAYEHHs QYHKIMH ) = 211 Ha

oTpesKe [— % 7].

12 , 13



3adaua 16
Haltty rpalueHT ¥ IPOU3BOJHYIO 10 HAIIPABIIEHHMIO BEXTOPA

a= (ﬁ;—Z; «/5) bymxman u = x-arcsin(xyz) » rouke M(5;0;-3).

3adaua 17
Haittu hopmyny Buga ¥ = dX + b METOIOM HAUMEHBIIMX KBa,ZIpaTOB no
JaHHBIM OITHITA:

X 1 2 3 4 5
Y - 96 11,9 134 15,3 17,3

| MUOOEPEHIIVATLHBIE VPABHEHS

3aoaua 18
-x
Haiitu pemenve auddepennmansHoro ypasseHuss ' + ) = F—?’
x
YIOBJIETBOPSIONIEE HAYaJbHOMY YCIOBHIO . y(O) =5.
3adaua 19
Haittu  ofmee  pemeHue nuddepeHIuaisHOro YpaBHEHHS
y=x-(y-3e").
3aoaua 20

.1

Haiftu pewenve puddepeHnuaissoro ypaskenns 2x-y'y' = (y')2v+ 4,

1
YIOBIETROPSIOIIee HauaNbHEM yonosuaM Y(5) = — g , Y(5)=1.

Jadaua 21 .
Hatttu obumiee  pemenue - maddepeHImManbHOro ypaBHEHHS
Y ' 3x ' .
y'-6y'+9y=-8-e
3aoaua 22 »
Haitu pelenue nudepeHIaIbHOro ypaBHEHUS

y'+5y"+6y=52sin2x, ynosnerBopMOmEe  HAYAIBHEIM  yCIOBHMAM
¥(0)=-2, y'(0)=-2. :

14

JBOMHOM U KPUBOJIMHEMHBIN UHTEIPAJIBI

3aoaua 23 -

. X

Bbrancnuts 065EM Tela, OrpaHHYEHHOro MOBEPXHOCTAMH Z =3, y = ~2—,
y=3-x,x=0, z=0,

3adaua 24

Hamennts NOPANOK MHTEIPUPOBAHUA B JBOMHOM HHTErpaie:
2-x?

J'dx f f x,y)dy. Caenats uepréx obnactu ﬁﬂTérpnpoaaﬁﬁxi
2x-1 g

3adaua 25 i ”

AN

Brucimrh Hcos(x+y) dxdy,ecn D: x=0, y=m, y=x.
D

3adaua 26
BrI4ucauTh KpHBONMHENHEIN HHTETpal

a) Ixydx+(y x)dy, rne AB niyra xpusoi y* = x, A(O 0) u B(1;1).
6) j'xy ds, rne L-0Tpesok NpAMOH Y = X +2, 3aKMOUeHHEIH Mexmy

TOUKAMH A(O 2)u B(2;4).

3aoaua 27 ¢
Haﬁm nepeoobpasuyio Gynxuuio #(x, ¥) no ee nonxHoMy auddepeHuuany
du = (2¢* + y +sin y)dx + (e +x+xcos y)dy.

PSIJTBI

3aoaua 28
Hccnenosars Ha CXONMMOCTH YHCIOBOM psXf ¢ IOMOMBIO JOCTATOMHBIX
Sn+4
TPH3HAKOB CXOAUMOCTH Z
n=1 27’1 —3
3a0aua 29
Haﬁ'm HHTEpBaI CXOMUMOCTH CremeHHoro psana. Mccnenosark cXoauMOCTh
© n
X
HA KOHIIAX MHTEpBANA: 9, ————
n

15



Radaua 30

5 g 2
Brryucnute onpeneaéHHbIi HHTerpa j'cos x“ dx ¢ tounoctsio 1o 0,001,
0
Pa3OKKB HOJBIHTErPANBHYIO QYHKIMIO B CTENEHHOM psif,

KOMIUIEKCHBIE YHCJIA. TEOPUS ®YVHKIIMU KOMILTEKCHOIO
IIEPEMEHHOT'O

3adaua 31
JelicTBrA ¢ KOMIUIEKCHBIMH YUCIIAMU. : .
a) BrionuuTs 1eACTBHSA, OTBET 3aNKCaTh B TPUTOHOMETPHYECKON hopMe; -
3 i 32 [ 3 .4 5
1) z; =(=5i)7; 2) z, =3, 3) z, =42+ +i* +1° 48,
6) Permute ypaBHEHHUe, OTBET 3anUcaTh B lIoKasaTesHON Gopme:

A-i)?-z=(1+i)’.

3aodaua 32
Brruncnuth 3HayeHHe (QYHKIMH KOMIUIEKCHOIO II€peMeHHoro @ = Lnz B

1+
TOUKE Zy = —ﬁ, OTBET 3aIKcaTh B anreGpandeckoit Gopme.

3adaua 33 .
[IpoBeputs  BRIIONHeHWe ycnoBuit Komm-Pumana 1 Qyskumu

w=iz*+4z-3i.

3aodaya 34
: ze® _
Hcnons3ys wmuTerpan Komin, BRMHCIHTS: cj‘ e dz, ° rme
L (z+1)
|z+2|=
3aoaua 35
© 2n?+5

HUccneposaTs Ha CXO)IHMOCTB 9UCITOBOM pst: Z

S (250"

3adaua 36
TocTpouTs 06JIaCTh CXOXMMOCTH CTENEHHOTO pana GPYHKIUH KOMIUIEKCHORO

IIePEMEHHOTO: i Bn-D(z+2)".

n=1

16.

3aoaua 37
l'[pencramm, nepuoaueckylo GYHKUHMIO, 3aIaHHYIO Ha nonynepuoze [0 ' ]
psanoM Dypbe 1o kocurycam. IocrponTts rpaduk (bymau«m

0, 0< x < —2-,_
f(x)= -
sinx, —<x<uz,
2
TEOPWSI BEPOSITHOCTEM
Jaoaua 38

TeopeMsl clOXEHNS ¥ YMHOXEHHUS BepOSTHOCTEH
TIpoussesieH 3anm ¥3 ABYX OPYAHit IO MUIIEHH. BepOATHOCTD NONATAHUS U3
nepsoro opyaus 0,85, u3 sroporo — 0,91, HaifTu BepoATHOCTE ITOPaXEHHUs ETH.

3aoaua 39
IToBTOpHEIE HE3ABUCUMEBIE MCIIHITAHUA
I/Izsecmo uro 80% crenuanucToB B paifoHe MMeeT BhICHIee 0OpasoBaHMe.
Haiitu BeposTHOCTH TOro, 4ro M3 100 Haymady 0TOGPaHHEIX YeNoBex, BRICIIEE

~ ofpasoBanue uMeer: a) e MeHee 70, 6) ot 65 Ko 90 genomex.

3adaua 40
3axou pacnpeneneHns 1 YHCIOBbIE XapaKTePUCTHKH
: CITyqaHHOM BeMYUHEI
Cryqalinas Benuyyna X 3a/jaHa IIOTHOCTHIO pacripenenenus f(x). TpeGyercs:
1) natitu dynxnmo pacnpenenenus F(x);
2) HaliTH MaTeMaTHIECKOE OXUAAHUE U DUCTIEPCHIO X;
3) noctpouts rpaduxu F(x) u f{x); -

4) BECIHCIIATS AP([X |< %)

0, x<0
f(x)=<6x*-2x, 0<x<l.
0, x>1

3aoaua 41
HopwmanpHeii 3aKoH :
X-HopManbHas CTyvaiiHas BeIMYUHA C MAaTEMATHYECKHM OXUAAHMEM A= 4
BeposTaocts nonananus X B unrepsan (3,5; 4,5) pasna 0,7, Haiitu BEpOATHOCTh

TOTO, ¥TO U3 TPEX 3HA4YCHUH CilyyaliHOH BeIMYMHE! X JBE NOMNAIYT B MHTEPBAN
(2,5; 3,5).

17



MATEMATHYECKAS CTATUCTHUKA

Saoaua 42
Briopounsiii METOA
Jlng ananu3a pafgHalldOHHOM oﬁcranonxn HpOM3BEIeHE! 3aMephl YPOBHS

panualyu:
‘| VposeHb 2 4. 6 8 10 12 14 16 18
(MKp/uac) :
KonuuecTno 1 2 5 10 20 9 2 1

Habmogesuit

Cuprasg, ¥TO BEJIMYMHA YPOBHSA pajidallid paclpefelieHa II0 HOPMalbHOMY
3aKOHY, HallTH MHTEpBaJ, B KOTOpOM ¢ BepoATHocThio 0,99 HaXOILMTCﬂ cpennee
3HAYEHHE YPOBHS PafMalluM.

Saoaua 43
JInneiiHas KOppeNALIya
KonrgecTBo nNonamaHuii map 3HadeHHH CiydgalHBIX BenuuyuH X H VB
COOTBETCTBYIOLIME MHTEPBATE! NpUBeneHs! B Tabiuuue. JIo 5STHM LaHHBIM HalTH
. BHIGOPOUHEIA KOIQOHIMEHT KOPPEALNM H BBIﬁOpO‘lHBIe YPaBHEHUS MPAMBIX
nuHui perpeccu Y Ha X u X Ha V. '

yl X 0 100 200 300
10

1 5 0
12

0 2 0
14

0 1 6
16

0 0 2
18

0 0 1
20
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JIMHEMHA SI AJITEGPA

3aoaun 44
Pemnth cHcTeMy NMHEHMHKIX YpaBHEHWi: a) 1o QmpmynaM Kpamepa; 6) ¢
IIOMOIIBIO OGPaTHOH MaTpPHIEI

2%, ~x, +4x; =35

3aoaua 45
Hccnenosare M, B COydac COBMECTHOCTH, DPeLIHTh CHCTEMY JMHEWHBIX
YPaBHEHMH METOJIOM IIOCHeZI0BATENLHON0 HCKIOYeHHS HEH3BECTHBIX )I(opnana-
T aycca

—2xy =Xy +3x, =5
2x; —4x, ~2x; +6x, =10
2%, +x, +x, =20
X, +3x, + x5 =2x, =15,

MATEMATHYECKOE ITPOTPAMMUPOBAHUE -

3aoaua 46
Ioctpours Ha IUIOCKOCTH o06JNACTH peIUeHUM CHCTEMBI JIHHEWHBIX
HEpaBeHCTB:

~x +2x, <4
4x, -3x, <12
Tx, +4x, £26
x20,x,20

TeoMeTpuyeckn HAWTH HaWMeHbIIEe M Haubonblee 3HaveHHMs QYHKUAH

F = x, +2x, B s1oit 06nacty.

3aoaua 47
Cumrurexc-MeTox
B npoussoncTBE ABYX BUHOB TIPOXYKITAH A u B npuHuUMaOT y4acTHe TpH
upenupustas. IIpy 3TOM Ha H3rOTOBIEHMe eIUHULBI H3JeNud A 1epBoe
npexnpusitie tparur 11 wacos, Bropoe — 8 w=acos, Tpetbe — 5 uacos. Ha
M3rOTOBJICHUE EIMHMIE! U3nenus B nepBoe NpemupusTae TPATAT 3 Haca, BTOPOE —
4 vaca, Tperhe — 3 4aca. Ha nponsBofcTBO Beex W3jeNmil nepsoe HpeanpuiTye
MOXET 3aTpatuTh He Gonee 671 yaca, Bropoe — He Gonee 588 gacos, Tperse — HE

19



6onee 423 vacos. Ot peanusaliuy eAUHALBI roToBo# IPONYKIKY BHIA A npubsun
cocrapiser 5000 py6ueit, a suzga B — 2000 py6rnedt. Onpenenurs miaH BEIYCKA
IpOIYKIKY BHJOB A 1 B, IIpH KOTOpOM l'IpI/IGLIJIB OT peanu3ayu BeeH npozxyxunu
6hu1a 6bI MAKCUMAJIBHOM.

CocTaBUTh MaTeMaTHyeckylo Mojenb 3afadd, Pemurs 3ajady cm«mnexc-
METONIOM ¥ reOMEeTPHYECKM.

3a0aua 48
Tpa"cnopTHas 3a1a4a

‘VIMeIoTCA TPH NyHKTA OTHPABIEHNS OJHOPOJHOrO rpysa: 4, A, Ay v nate
[yHKTOB HasHauenms storo rpysa: By, B,, B, B,, Bs. Ha mynicrax A, 4, A3
gaxomures 160 T, 400 T, 240 T rpysa COOTBEICTBEHHO. B nyHKTE
B,, B,, B, B,, B; tpeGyercs nocrasuts 190 T, 150 7, 140 T, 200 T, 120 T rpysa
COOTBETCTBEHHO. 3ATPATH! HA [IEPEBO3KY €JIMHMLE [PY3a OT IIYHKTOB OTIPABICHNs
K TyHKTAM HA3HaueHUs 3a/(aHbl marpunest D = \d i) THe d j~ CTOMMOCTD

NepeR03KY eUHKLE! Ipy3a or 4; k B
6 13 14 18 14
=125 14 7 5 16]|.
11 4 10 18 9

Hai»‘rm TaKo¥ IUIaH 3aKperUieHus HorpebuTenedl 3a MOCTABIIMKAMY, ln"ofim
CyMMapHble 3aTPaThl Ha MepeBo3ky GbiTi MUHUMAIBHBIMY.
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