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PABOYAS TIPOTPAMMA
1 AHAJIMTUYECKASI TEOMETPUSA HA INIOCKOCTH

1. JlexapTroRa cucTemMa KOOPIUHAT. 'JIe'.i«‘ICTBuTeJILHme qucia. KoopauHaTsl
TOYKY Ha TPSAMOH, Ha ILIOCKOCTH M'B npoctpancrse.  Ilongphbie KOOpAMHATHL.
ITpeo6pazoBaHis KOOPIUHAT.

2. TipsiMast. YpaBHeHUe TIPAMOH ¢ YIVIOBBIM Kosdduuuentom. Hopmanbubii
pexTop npsvoit. Obiee ypasreHne NpsaMoR. Yron MEXJy ABYMs NPAMBIMH,
Venosue HapaiebHOCTH U IIEPIEeHINKYIBIPHOCTH NPAMBIX. YPaBHCHWE My4uKa
HpAMBIX. YpaBHEHHE MpPAMOMN, NPOXOMMINeH uepes jBe TOYKM. PaccrosHue OT
TOYKH J0 IPSIMOiA.

3. Kpusbie BTOpPOro mnopsaaxa. 3mmnc BrIBOJi KAHOBMHYECKOTO YPABHEHU.
Wccnenopanue GopMbl SIUIHICA [0 €ro KAHOHUIECKOMY ypaBHeHHIO. OKpyXKHOCTR
— yacTHEIM ciyvail sJumuica. DKeLeHTprenTeT ammnca. I'unepbona. BEIBOJ KaHO:
HUYECKOro ypapHeHus. MccnenoBanue GopMbl rHIepOOIB! O ee. KaHOHIIECKOMY

ypaBHEeHM0. AcuMnToTsl runepboist. IlocTpoenne runepGosL. SKcueHTpucher
ITapa6osa. BoIBoj KaHOHUHECKUX YpaBHEHUH napabonsl.

4. YpaBHeHHs KPUBBIX BTOPOTO HOPSAIKA, OCH CHMMETPHA KOTOPBIX napani-
JNeNBHEL 0CAM Koopausar (napabona, smmic, runepbona). YpaBHeHHe paBHOOOY:
Ho¥ runepGonbl. YpaBHeHKe paBHOGOYHOR — rHNEpGONIE], ACUMITTOTAMH KOTOPOH
cnyxar ocu xoopiuHar. I'paduk gpo6HO ~ muneliHol dyHkuan.

II BEKTOPHAS AJI'EBPA

1. Onpenenmenn BTOPOTO ¥ TPETHErO IOPAJKA ¥ MX CBOHCTBA. Onpenenmer
JI BRICHINX TIOPSAAKOB. _

2. BextopHgle, cKanspHble BeIUHUHEL [leAcTBIS HAll BEKTOpaMHU. KOJUIPIHC—
apHbie BexTopa. Exunmansiii Bextop. IIpoexuuy Bexropa Ha ock. CpoiicTsa Tpo-
exuuii. Jiuueitnas 3aBucuMocTh BekTopoB. Basuc, ITpsMOyronbHE JexapToB 6a-
3uc. Bexrop, 3aJaHHBIH KOOpAMHATAMH HaYala M KOHIIA. lInuHa.BeKqua. Pac:
CTOSIHUME MEXIy ABYMs Toukamu. JleneHue orpeska B JaHHOM oTHomeHud. Ha-
HpaBIBIOIINe KOCUHYCHl BEKTOPA. e

3. CxanspHoe npousBeneHue AByX BekTopoB. CroiicTsa. CxanspHoe
NPOU3BEACHAE BEKTOPOB, 3aJaHHEIX KOOPAUHATAMH. YTOI MEXAY ABYMS BEKTO-
pamu. VYciioBue NapalUIeNBHOCTH ¥ NEPHEHAUKYJSPHOCTH BEKTOPOB.

.4, Bextoproe Ipoun3BeneHue IByX Bexropos. CpojicTsa. Bexropnoe npona-
BeJIcHHE BEKTOPOB, 3aaHHBIX KOOPAUHATAMM.

5. CMelIaHHOE NPOW3BEJEHHE TPEX BEKTOPOB. I'eOMETpHYECKHid CMBICTL
CeoiicTsa. Ycnosue KOMIIAHAPHOCTH TPEX BEKTOPOB.

I AHAJIMTUYECKASI TEOMETPH B ITIPOCTPAHCTBE

1. ITnocxocts. HopMmansHsllf BEKTOpP IUIOCKOCTH. YpaBHEHHE ILUIOCKOCTH;
npoxosmiei yepes Touxy. O6uiee ypaBHeHHE IIOCKOCTH. Y PaBHEHUE IIOCKOCTH
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B OTpe3Kax. YpaBHEHUE ILIOCKOCTY, NPOXOAfIel yepes TpH TOUKH. YTIOBEIE CO- |

OTHOLUEHMS JIIsl IUTOCKOCTEH (YroJi MexXay IUIOCKOCTSMH, YCIOBHE IIapajlIelbHO-
CTH ¥ IePNeHIUKYIIPHOCTH IUIOCKOCcTel). PaccTosnye OT TOYKM O IUIOCKOCTH. .

2. Ipsmas smHMs B mpocTpancTe. KaHoHMYecKoe ypaBHEHHEe IpIMOit. Vpag+
HEHWE NpAMOH, Npoxosineil uepes ABe TOUKH. ... - IlapaMeTpudeckue ypaBHE-
Hus npaMoit. O6mue ypaBHEHHS HPIMOM. Ilepexon ot ofmumx ypaBHeHMH
psiMO# K KAHOHUYECKMM. YTIIOBBIE COOTHOIIECHUS MEXCAy NPSMBIMEI (Yol MeXAy
NPAMBIMY, YCIO0BHE NaPaIeNBHOCTH I NePIeHAMKYISPHOCTH IPSIMEBIX). :

- 3. VrnoBrie COOTHOINEHMS MEXAY NPSIMOR M IIOCKOCTHIO (YIOI MEXAY npx—
MO# M IJIOCKOCTEIO, YCIOBHE NapalleIbHOCTH U NEPIEeHAUKYISIPHOCTI HPIMOi 1
miockocTH). Touka nepeceueHus IPAMOR U mrocKocTi. [lyHok mockocret,

4. Ilosepxnoctr Broporo nopsaka. Chepudeckue nosepxsocty. Lunusnpu-
4YeCKHe HoBepxHocTH. IloBepxHOCTH BpameHus. ['unep6ononnL. Hapaﬁononnm
Konnueckue nonepxnocm

IV BBEJIEHME B AHAJIV3

1. AbcomoTHas BenaruHa gucia. CBoicTra aGCOMOTHON BENHIUHE! CYMMEI 1
passocti. MuTeppansl uncioroil ocu. Oxpecrocts  Toukm. Oynxuus. O6nacts
onpezienenys, obnacts 3HaweHMi. OnemeHTapHble GyHKUME. SBHas, HesBHA,
CIIOXHAasl, YeTHAs, HeueTHas  QyHkiuu. ITopemenue dyHxiuum B uuTepBaie (Bo3-
pactanue, yOriBaHue, MOHOTOHHOCTE). OrpaHuyeHHas QYHKIMS B TOUKe, B UHTED-
BaJe. W

2. lpenen ¢yHKIME HenpepHIBHOrO aprymenra. IlonsTre o 6eckoHe HO
Gonpuinx m GeckoHeuHo Maibix BenuuuHax. CBolicTRa GeckoHeuHo Manbrx. Oc-

0 o

HOBHBIE TeopeMH O npenenax. Pacxpmme HeOHpe,IIeJIeHHOGTePI BUpa —, —,
o0
sinx '

0
17, o0 — c0. Ilpusnaxu cymecrroBanms npenena. Ipenen opu x —> 0

n . e @ o e
TTocnenoBaTenbHOCTS. Yucno e. Ipegen | 1+ — | npu n->».. CpaBHenve
n :

0eCKOHEYHO MAJTLIX QYHKIMIA, ¥

3. HenpepeiBrocts ¢ysxuuu B Touke. Touxu pasprisa. Teopema o Henpe-
peHEX dyskumsx. Kiraccubukamnus Touex paspsisa. HelpephiBHOCTS (GyHKIMIB
uaTepsaje. CrolicTBa GyHKIWN, HENIPePHIBHON B 3aMKHyTOM MHTepBaie. O6par-

gele Qynxuuu. Hpupamenre  dyaxnuu. Bropoe onpeneiiesue HellpephIBHOCTH
B TOUKE. : .

V IA®PEPEHIMAJILHOE UCYMCIIEHUE & YHKLN
OJTHOM TIEPEMEHHOM

1. 3agaua o ckopoctd aBwkenus. IToHsiTHe MpOM3BOLHOR. Mexanugeckuit
cMbIcn mpousBoguol. IIpousBonHas crenenn. YacTHOe 3HAYeHHE NPOU3BOLHOM.
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CBsisb Mexly HempepsiBHOCTHIO H nubdepenuupyemoctsio. I'eoMeTpadecknit
CMBICIT TIPOU3BORHOA. YpaBHeHUs KacatesHOH 1 HopManu, Teopemst 0 aud-
depenupyeMeix QyHknusx. IIpousBomHas CI0XHOH. QyHKIMH, Hpomaonnmev
06paTHBIX TPUroOHOMETpHUecknx GyHKuit. [IpousBoHbIE MOKA3ATENBHOMN 1 JIOT~
pubmMugeckoil dynxunit. IIpoussoiHas cTeleHHO — MoKasaTenbHoM (yHxmuy. Jlo-
rapupmuaeckoe nuddepernuponanne. Juddepenuupopanue HEABHBIX PYHK~
(M. .
2. Tndpdepenunan. JuddepeHnuan He3aBUCHMOH IepeMeHHOM. I'eomeTpu-
geckuit cMbich auddepentana. Hpnﬁnﬂxcemime BEIMHCIIEHHS! C TIOMOIIIBIO mad-

“(pepennuana. TeopeMa 00 MHBAPUAHTHOCTU dopmsr mubdepermans. Hpona-

BozHbIe 1 JuddepeHnran BEICIINX MOPATKOB.

3. IMapamerpuveckoe 3afaHue KpuBoi. OKXpyXHOCTE, SJIJIKHC, umcnoxma
Jubpdepennupopanve GyHKUMHA, 33 AHHEIX TAPAMETPUIECKH. HpOPIBBOJlHaSI BTO-
poro nopsaka.

4. OcuopHbie TeopeMs!l audGeperInaTHOr0 MCIHCICHNS, Teopema (I>epMa,

* Pons. Teopema Jlarpamxa. Teopema Komu. Vix reoMeTpUIecKuit CMBICIL. . -

5. BexropHas (QyHKIMs CXaJAPHOIO apryMEHTa U ee IpPOU3BOAHas. YpasHe-
HUSI KacaTeNbHOH NPAMOH M HOPMalsHOH IIMOCKOCTH K TIPOCTPAHCTBEHHON
KPHBOH. o e

VI TIPWJIOXKEHVE ITPOV3BOJHOM K UCCIEOBAHMIO
®YHKLY ¥ IOCTPOEHUIO T'PAGUKOB

Heo6xoauMblil ¥ JOCTATOUHEIM IPU3SHAKY BO3PACTAHMSA M yOBIBARMA QYHKLAH
B nnTepBane. Touku sxcTpeMyma. HeoGX0auMENA 1 [OCTATOYHBIN TIPU3HAKH CY-
IIECTBOBAHMS 3KCTpeMyMa. Bropoit JocTaTo4HBIM NPHU3HAK CYIIEeCTBOBAHMA 3KC-
TpemyMa. HauGonsiiee u HauMeHbluee 3HadeHne QyHKIMK B MHTepBaie. BeITyk-
JOCTh, BOrHYTOCTh KpuBoil. Touku neperuta. JlocrarodHoe ycinoBre BEIIYKIOCTH
" BorHyTOoCcTH. Heobxoaumoe 1 JOCTaToYHOE YCIOBHE CYIIECTBOBAHUA TOHEK
nepernba. ACUMIOTOTE KpuUBOH (BepTUKANBHBIE, HakIoHHEe). IlonHas cxema uc-
creoBaHuA HYHKIMH C IOCTPOeHKeM rpaduka.

VII HEOITPEJIRJIEHHLINA UHTEPAJI

IlepBooGpasuas, ee cpoiicrBa. IIoHATHE HEOIPENENSHHOr0 UHTETpala, ero
reomeTprdeckuii cmpicn. OcHosHble cBolicTa. Tabnua uaTerpanos. Murerpupo-
BaHMe 110 9acTIM ¥ METOHOM 3aMeHE] epeMenHol. MHTerpupoBanue pauoHak-
HBIX IpoGell ¢ KBaJpaTHBIM TPEXWIEHOM B 3HameHarene. VIHTErpupoBaHue npo-
CTEHIMX palFOHANBHBIX Apobel (KOpHH 3HaMeHaTeNns ACHCTBUTENbHEIE, HEKOTOx
pEIe U3 HUX KPATHEIS; KOPHU 3HAMEHATEIS KOMILIEKCHO - COMpsDKEHHbIe). Metoj
HEOTIPeNICIEHHBIX xcos@(pnunemon I/IHTerpnpOBaHne HEKOTOPLIX TPUI'OHOMETPH-

ueckux Gynxmuit: 1) sin” x - cos” X, THe m ¥ 1 - QETHHE TOTOXUTENBHEE, 2)

sin™ x - cos” X, rae XoTa 65 ofiHA W3 cTeneHel HeweTHas MOJIOKUTENbHAs, 3)



tg X, TAe n - Lenoe Jrucio. I/IHTer'pnpoaaﬂpxe paunouansl-xhrx GyHKUHH, 3aBH-

CAUEX OT SINX U COS X, METOZIOM }’HHBepcaJILHOH HOJCTaHOBKA th ={. I/IH-

rerpuposanme Gy suna: R(x,Va’ £ x*), R(x, \/;2 —a? ), meronom
TPUTOHOMETPUYECKHX TOJICTAHOBOK, Murerpamst suma [R( x,%ax+b) d,
_ Mx+N -

\/ ax? +bx+c '
VIII OITPEJEJIEHHBIA MHTEI'PAJL

3amava o IIOMIAAM KPMBOJIMHEHHOM Tparieluy, IIOHATHE ONPEIEIeHHOIO HH-
terpaia. OcHoBHEIe cBolicTBa. TeopeMsl 0 “cpennem”, 06 oneHKe onpeneneHHOro
unTerpaia. OnpeaeNeHHbI HHTerpal ¢ HepeMEHHBIM BEPXHAM IPeesioM M-
terpupoBanud. IIpoussoanas OIIPEENICHHOI0 MHTETrpaia N0 NEepPEeMEHHOMY
BepxHeMy npexeny. @opmyna Herorona-Jleiibnuna, 3amMeHa nepeMeHHOR B onpe-
zeneHHoM uHTerpaie. MHTerpupopanne no yactsM. [TpubmroxeHnoe Berauciienne
OIpefleNIeHHBIX HHTErPATOB METOAOM Tpamenuii, napaGon (Meron CuMIICOHA).
Bemyucnenne moimazneit Gpuryp B AekapToBBIX KOOPAUHATAX W IAPAMETPUYECKH,
Brrancnenue mronaneii Guryp B MONSpHBIX KoopiuHatax. O6peM Tena Bpaiie-
Hus. JnmuHa Ayru KpuBOM, 3aHaHHON B JEeKapTOBOM cCHUCTEME KOOpIMHAT U Iapa-
merpuuecky. Juddepennman nyru. Ipocreiimme Qpusuueckue sagaun. Hecober-
BEHHbIE MHTErpajbl ¢ 6ECKOHEUHBIMM IPAHUIAME U OT Pa3phIBHEIX q’)ymcunn I/Ix
BBIYHCIICHUE.

IX OVHKIWI HECKOJILKVX ITEPEMEHHBIX

1. Onpenenenne. O6nacts onpenenenus ¢ynxuun.. 'paduk GpyHkmu gBYyX
nepemennsix. Ilpenen ¢ynxnuyu B Touke. HenpephIBHOCTE (QYHKUMU B TOUKE.
HuddepenipanbHoe ueurcaeHne GyHKIHMT 'HECKONBKUX. TepeMeHHbIX. Hact-
HOE U NOoJHOoe npupamenne Qyaxuuy. YacTHIE NPoU3BOHEIE HYHKIIMH HECKOE-
KHX IlepeMeHHBIX. T'eomeTpuyeckuif cMbIciH dacTHOW mpoussoaHoi. Tlomurrii
nuabdepenuuan. [Ipuroxenre monxoro aubpdbepeHumana K IpAOIKeHHBIM Bh-
yucneHusiM. ITpousBognsle BRICIUMX MopsnkoB. JubdepeHimpopanue CITONHC-
HBIX, HesiBHBIX (yHKImE. ViEBapHanTHOCTE GopMEl ToTHOro quddepeHiuaia.
© 2. Cxanspuoe noie. I'pajment. KacarensHas mIockocTs i HOpMAaNb K IO~
BepxHocTH. ITponsBojHas Mo HallpaBIeHMIo. ,

3. OkcrpemyM dyHxnuy ABYX nepeMensnix. HeobxonumMoe B - HOCTATOYHOE
YCIIOBUS CyIecTBOBaHUA dSKcTpeMyMa. HawGonblnee M HauMeHblee 3HAYCHME
(GYHKIME JBYX TIEpPEMEHHEIX.

X JKPATHBIE ¥ KPUBOJIMHENHBIE MHTEIPAJIb]

3ajxaumy, IPUBOALIKE K IIOHATHIO JBOMHOrO HHTErpana. Teopema cyluecTBo-
paHug. | 'eoMeTpHUECKHI CMEICK ABoHOro uHrerpana. TpoiHol uaTerpan. Boi-
YHCIIeHe JBOMHOrO ¥ TPOHHOI'0 MHTErpana IyTeM CBEISHMS XX K IIOBTOPHLIM MH-
TerpanaM. BeruucieHue 06beMOB ¢ IOMOUIBIO JBOXHOTO M TPOHHOIO UHTErPanoB,
Bruncnenne mronigaeil nockux ¢Guryp ¢ noMoupio ABOKHOIO MHTerpana B Je-.
KApTOBOW U TIOJNSIPHOU CHCTEMAaX KOOPIHHAT, ITpHiioesys ABOMHOTO U TPOHHOFO
HHTErpanos. 3agaua o Macce, CTATHCTHIE0KAE MOMEHTE], IISHTP TSOKECTH. 3a1a4u,
PUBOJIAIIME K TIOHATHIO KPHBONMHEHHOTO MHTErpalla, KpHBONMHEHHEIe HHTerpa- °
JIBI IO JJIMHE AYTH U KOOPAMHATAM, X .  CBOMCTBA U BEMMucAeHne. Hesasucu-
MOCTh KpMBOJIMHEHHOr0 MHTerpana or myTu uererpupoBanmst. OTsickanue GpyHK-
LUK IO ee TosHoMY  auddepernmany.

XI PSR

Ypciopsie pssl. HeoGXoauMoe yenosue CXOTMMOCTH, OCHOBHBIE CBOMCTBA,
IeHCTBYS CO CXOMAIAMUCS psfamMu. JJoCTaTOYHOe YCIOBUE PACKOAMMOCTH PIIa
Psipl ¢ TOOKUTENLHBIMY WieHaMU. JlocTaTosHble IPU3HAKE CXONUMMOCTH TAKKMX
panoB: cpasHenus, Janambepa, Ko, uaTerpanbHelil. PABI ¢ MpOU3BONBHEIMU
yieHamu., AGcomordHas ® HeaGCcoONOTHAS CXOAMMOCTE 3HAKONEPEMEHHBIX PANOB,
Ipusnak JleiGuuma, Teopemsr 06 onenke ocrarka. Cremenssie psast. Murepean
CXOZMMOCTH cTenensoro psana. CeoiicTa crenennsx psaaos. CrenenHo# paj, Kax
psiz Teitnopa. TIpaMepE! pa3iioXeHUs 3TeMEHTapHEIX QYHKIUA B CTENCHHBIE PAIBI
Teitnopa u Makiopena. [IpEMEHeHre CTENEHHBIX PAXOB K NPHOIMKEHHBIM BE-
YHCITCHHUSM.

X1I jIM@@EPEI—IIIPIAJH:HbIE YPABHEHMST

1. 3amauu, npuBoAsLIKE K HOHATHIO TuddepenuansHoro ypassenus. Jud-
depennuansupie ypasaeHus 1 mopsanxa. Teopema CyIECTBOBAHUS ¥ €{MHCTBEHHO=
CTU pelleHus. YpaBHeBH s ¢ pasieISIONEMICS IIepeMEHHBIMU. Ypasnernus I no-
pSIIKa: OHOPOAMEIE, JUHEeHHEE. YpaBHeHus B NOMHEX xupdepennpnanax. Hpu-
6mmxenHoe peluerue AuddepeHIUAILHBIX YPaBHEHMM MeTofioM Diepa. i

2. Tnpdepenuunansusie ypassernus Il nopsaxa. Teopema Kown. YpaBHeHuUs
Il mopsaKa, MOMYCKAIOLMe IOHIKEHUEe TMopsaka (3 Tuma). JuddeperuuansHble

yPaBHEHHUs BHICIHMX HOPSAKOB. JInHelHEIe nugpepeHranbHble ypaBHeHUA
BEICIIMX TOpsKoB. JluHelHpe auddepenpalbbe ONHOPOHbe ypaBHeHus I
nopsixa. Teopema o crpykrype obuiero pemeHus. JIuHeHAHEIE HEOXHOPOIHEIE

ypasuenus I nopsyxa. Teopema 06 obmieM pelIeHUH. JIunei{asie OXHOPONHEIEH
HeoiHOpoRHEIe Jddepennuansubie ypasHerus Il mopsuka ¢ NOCTOAHHEIMA KO-
adpuumenramu. OTBICKAHHE YACTHOIO PEIICHMA METOAOM HEONPEHENEeHHBIX KO-
3 puupenTos u obiuero pemenus. I'eoMeTpryecKye B MEXaHUIECKUE MPAIONKE-~
HUSL



X1 KOMILVIEKCHBIE YKCJIA. S.TIEMEHTI)I TOPUI
OYHKIMH KOMIUIEKCHOT'O ITEPEMEHHOI'O

1. Ilomstue M NpejcTaBleHHe KOMIUIEKCHBIX Hucen. Jle#cTpus
HaJl KOMIUIEKCHBIMY IUCTIAMHY. ’
2. @ynxuus xomuiexcHoro nepemensoro. OcHosusle nomstust. Ilpesen u
HelpepsIBHOCT (yHKIwH, OCHOBHEIE DIEMEHTAPHBIE (YHKIHUHA KOMILIEKCHOTO

nepemerHoro. luddepentypoanne GpyHKUNE KOMILIEKCHOTO TIEPEMEHHOr0. Y-
nosus Oinepa-Jlanambepa.

3. Apanmurmueckas GyHKIMA, I[nq)cpepeﬂunan Huarerpuposanue (byHKmm

KOMIIJICKCHOI‘O nepemeHHoro.

4. Pane1 B Kommxexcx-xoﬁ ILTIOCKOCTH. qI/ICJIOBBIe psmm Crenennsie paabL. Psm
Telinopa.

5. Pane1 @ypse.

XIV OJIEMEHTHI TEOPUU _BEPOﬂTHOCTEﬁ u
MATEMATHUYECKOU CTATUCTHUKIA

1. TIpenmet Teopun BeposTHocTelt. Cobrrtue. Vicnpsitanue, Byl coObITHiA.
Bunsl cnydadiHerx cobpituit. Knaccuyeckoe onpenenenue BeposrHocTd. CroicTra
BeposiTHOCTEH. BepoATHOCTD IIPOTUBOIIONOKHOIO COGBITHSL. '

2. CymMMa Heckonskux cobbiTuit, [IponsseneHne Heckonbkux — coBhITHM. 3a-
BHCHMBIE COOBITUSA. YV CIIOBHAS BEPOSITHOCTS. Teopema yMHoxceHua Beposm{ocren
TeopeMa coxeHus BepOSTHOCTEH. :

3. Ilonnas rpynna cobsrruif. TeopeMa 0 cymMMe BepOSTHOCTEH coOBITHH,
o0pasyomux IONHYIO Ipyniay. BepostHocTs HacTymineHus X0Ts 6Bl OIHOIO U3
JIanHBIX COOBITHII.

4. ®opmyna IONHOM BEPOATHOCTH. tbopMyna Baiieca.

5. TloBTopHEBIe HezaBUCHMEIE ucnbiTanus. Popmyna Beprymmm. I/IHTel"p’LTIb-
Has TeopeMa Jlamnaca. VHrerpan BeposSTHOCTH.

"+ 6. CTaTHCTHYECKOE ONPEJENICHUE BEPOSTHOCTH. OTHochenLHaa YacToTa.

7. City4aiiHple BeIMYMHEL. 3aKOH pacnpelelieHls ciyJdaifno BEIMIMHE]:
JHCKpeTHEIE ¥ HENPEPHIBHBIE CITYYANHBIS BEJIMYANEL BrrOMUHANBHBIA 3aK0H
pacrpeneneHus AUCKPETHOM ciryuaitHoi BEJIMYHHEL 3aKOH pacnpe;(enenm
ITyaccona MUCKPETHOM CIyHailHOMK BEIMUMHEL i

8. Cymma ¥ Tipou3BeieHUe IBYX CILy4alHbIX BeNnuuH, YucnoBbie xapaKTepn~
CTHUKHU JUCKPETHBIX CIyYalHEIX BEJMYMH; MAaTEMATU4EeCKOe OXKHJIaHUe, nucncpc,pm
cpenHee KBaJPaTHIECKoe OTKIOHEH e,

9. OyHKUHMS paclpeesIeHus clydaiiHol BemnunHel. Ee cnoﬁc'nsa HJIOTHOC/IL
pacupeneneHus cnyvaiinoii Benuuunsl. Ee cBoiicrsa.

10. Haxoxaenue GYHKIMM PAacHpemeleHus 0 IUIOTHOCTH pacnpenenemm
MaremaTHyeckoe OXUIaHUES U JUCTIEPCHs HeNMPEePHIBHON CITyJaifHOM BeIHYMHE],

11. PaBHOMEpHEIA U ClyualiHbIH 3aKOHEI pacnpeneneﬂna HeNpepsIBHOA c.ny—
gajitgolt Benmuuunasl. Kpupas Taycca.

12. ) ®ymrius pacnpesenesus HOpManbHO pacrpeielleHHOM  ciy4aiiHol Be-
JaHEEL. BeposSTHOCTE NONENaHNA HOPMANIEHO pacrpezieneHHOM cirydaifHoil Benm=
YUHEI B 33JaHHEL HHTEpBAIL.

13. TIpeameT MaTeMaTHIECKOH CTATHCTHUKHY. Onpenenenne Hemnec'moﬁ
dynxmun pacnipenenenus. 'ucrorpavma, Onpenenenne Hen3BECTHEIX napamerpon
pacnpenenennx -.

14. DneMeHTEI TCOPHM KOpPpeJInul. KOppeHﬂHHOHHaﬂ 3aBMCHMOCTD JIBYX
cnyualiupix Bexwany. Kosd@uiment koppesum. OYHKOMM U TIHUK perpec-
cui. )

15. AHanu3 TMHERHON KOPPEISIUM IT0 ONBITHEIM JAHHEIM.

XV BJIEMEHTHI IMHEMHOU AJITEEPHI

1. Onpenenureny 2-ro nopska. Onpenenuren 3-ro nopsaka. CBoncma 0]11
penenurenei. Brraucnenue onpenennrenel TPOU3BONEHOrO MOPAKA. Pemrenue
CHCTeM JIMHEHHEIX YPaBHEHMH ¢ TIOMOIBIO onpenenuTenel (Gopmyst Kpamepa)::

2. TTousTre 0 JMHERHBIX IPOoCcTpaHcTBaX. MaTpHisl 1 MHOTOMEPHEIS BEKTOPbI
u neiicreng Hax BuMu (Helnbe). CranspHoe npoussejieHne Bexropos. Op-
TOTOHAIBHOCTh. YMHOXEHME MaTpul. DKOHOMMYeCKas HHIepUpeTanus MHOro-
MEpPHEBIX BEKTOPOB ¥ MATPHIL. I/Icnom.'sonanne HUX B HJIaHOBBIX pacqe'rax. bananco-
Bast MOJENb. : -

3. Penrennde u MCCleOBaHME CUCTEM nnnel‘»‘mmx ypaBHeHIm METOAOM
YKopnaua (umu laycca). OGpamenue MaTpULL.

4. JlvyeiHas 3aBACKMOCTE BEKTOPOB. Ba3uc M paHr CHCTEMEI -BeKTOpOB. Pas-
noxeHpe BekTopa mo Gasucy. I'eoMeTpmdeckas TPaKTOBKA CHCTEM TIMHEHBBIX
ypapHEeHu. VCIOBMs COBMECTHOCTH CHCTEMBI JTMHEHHBIX ypaBHEeHH,

XVI JWHEVNHORE IIPOI'PAMMUPOBAHUE

1. JIumeiinsie ONTYMM3AIMOMHEE 3a/a4i. T10CTaHOBKA 3a1auy - JTMHeHHOI0
nporpammuposanus. Tepmunonorus. I'eomerpus JIMEHEHHOTO nporpaMMu-_
POBaHUSL. .

2. O6masa 3axada IMHEKHOTO nporpaMMI«xposaHm uee pemeHue CHMIUIEKC-
METOXOM. : -

3. Tpancnopraas safada. IlocraHOBKa 1 MaTeMaTHIECKas MOZENb 3a1cpbrroi&
TpanciopTHOX 3ajaun. CyliecTBOBaHME ONTHMAILHOTO: [IaHA. Cocrasjienye uc-
XOJHOTO GasucHoro (OIOPHOro) IUiaHa. Veropye ONTHMANLHOCTY TIAHA
TPAHCIIOPTHOH 3aatH. '
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10.

3AIAYH ISt KOHTPOJIGHBIX PABOT
BAPHAHT 7

SJIEMEHTHL BEKTOPHO AJITEBPBI 1 AHAJIMTVYECKOM TEOMETPYN
B ITPOCTPAHCTBE

3aoaua 1
Jlaust koopmuuats: Bepmun mupamunst A A, A, A, A (1;8; :2), A2(5 2;6),

A3(5,7,4), A4(4,10,9). Hafiti: 1) yrom mexay péGpamu A4, n A4
2) ypasuenue muockoctd 44, Ay; 3) mnomans rpauu A A4, 4;; 4) npoexuuo
BeKTOpa Z;_Ag Ha BEKTOp E; 5) 06BéM mupamMuibl; 6) ypaBHEHUe OPSMOH,
NPOXOJANEH Hepe3 BEpUIMHY A,, HepHeHMKYIAPHO INUIOCKOCTH, HpoXoasimeH
uepes Toukn Ay, A,, Ay; 7) WIMHY BEICOTEI, ONyIIEHHOH M3 BEPIIMHEL 4, na

nnockocts A Ay As.

TIPSIMA ST JIMHYLSL. KPMBBIE BTOPOI'O TIOPSIIKA

3aoana 2
Bepnmina ~ mapaGonsl  coBmagaer ¢ LEHTPOM ¢ OKPYXHOCTH
x> +y*—4x-5=0, a Gokyc ¢ Hauanom kooppuuar. COCTABHTH yPABHEHHE
napaboIsl.

3aoana 3
Touka A-pepumna mnapabonst ) = x? ~4x+5. B-Touka mepecedeHHs

napaboinsl ¢ ockio Oy. Hanuears ypaBHesue NeprieHiukyIisapa, BOCCTaAHOBNCHHOT0
U3 cepeuHE! oTpe3ka 4B. -

3aoaua 4
CocTaBuTh MpocTeiilnee ypaBHeHUE BIUIMICA, Y Koroporo mmﬂa Majlo#f ocu

paBHa 24, a omun w3 doxycos F(=5,0).

TIPEAEJL. HEIIPEPHIBHOCTD

3aoaua 5
Haitru nipeensl, He IoNL3YsACh NpasunoM Jlomurans:
2
' 4(2+2°) +5 x* 64 . x+8
im ———t—} 6) lim————; B) lim ————;
% :ch-r>rr}ul+3x2—2x6 )x-*4x +x-20 x>-8/1-x =3

11



i sin? 4x _ (2-3x\T '. 3adaua 9
r xli% xtgSx ’ x.{‘; 4 -3x " : - Haiity namGonbiuee W HauMeHbINee 3HAUeHWs QYHKUHM Y :l——x Ha
3aduua 6 orpesxe [1;4].
Venonssys TOHSTHS TpemenoB cjiesa ¥ CHpaBa, MCCIENOBAaTh HA
HENpPepHBHOCT:  QYHKIMIO, ~ 3B[AHHYIO  HECKONBKAMM  AHANHTHHMECKUMH 3aoaua 10 . :
sepaxcenusamvu. [Toctponts rpaduk hyHKUHM. ‘ ; : Wccnenosars Gpyrkumm meromamu auddepeHInansHOro MCUNCICHUA 1 He
: . A . OCHOBAHMM Pe3yJIbTATOR HCCIEAOBAHMA IOCTPOUTE MX TpaduKH:
2 ' ) y==—"; 6) y=(x-2)-&"".
w x

x)=4<2sinx, ——<xS-—

Fx)=12s S <xS5 |
” . .3 A o8 s

1-x, x .> _2_ HEOITPEAEJIEHHBIVI U OITPEIEJIEHHBIY MHTEI'PAJIbI

3aoaua 11
Haiity Beonpe/ienéHHble HHTErPaIhL:

MIPOMZBOJHBIE Y VX TTPHJIOXKEHW A i e x 2 :
- X

3aoaua 7 x* +x
dy ‘ :
Haiiti npousBouele ' = —— CHETYIOmUX QyHKImiA: - 1 ' . X 3x-2
dx ‘ r) _f——4—~dx; ) _f(2+3sm'—-)2dx; e) .fz———-——dx
N X Jx+1+Ux+1 4 x“—4x+7
cos” - '
. 1 ; : ,
a) y=3—\l3x-— —e— . 1) y=—3 : . . : 3adaua 12
Ax” +10 x" =2 BEMMUMCHATS IIOMAS GUIYPEI, OTPaHUYEHHON TMHuaMK: Y = 4 ~ x? u
) :
y=x"-2x.
6) y=(x*-3)-1n’ 3x; n x*—4xy-y*-3=0; , ,
: | 3aoaua 13
B) y= larccos g . ) & y = (arcsin 2 x)sin x - BrrunciuTs 066EM Tela, MOIyYeHHOro BpaleHHeM BoKpyr ocl Ox Gurypsl,
3 ' _ , orpaHuyeHHON rpadukamu QyHxuuit y =3cC0SXx, Yy = cos_x‘, —'—Z— <x< z S
3adaua 8 ' o ‘ | “

. y — . . '
Haiitu IIPOHU3BOJIHYO 'a‘x" r[apaMeTqueum Z?a,HaHHOH (bylHK[IHH. (Dy'I_H(I_H/H/I HECKOJIBKUX HPEI\/IEI'H‘IBIX

— a2 o
: {y =sm" ! : _ 3aoaua 14
x = tgt. TIpoBepurs, yAOBIETBOPSET M GYHKIHUA Z = ) * ln(x2 - y2) PaBEeHCTBY
: ' 10z 10z _z

x ox y oy y*

12 ' : - 13



3adaua 15

Hccnenosars GyHKUMIO HA IKCTPeMyM:  Z = 3x°y — x° — y4 +2,

3aoaua 16

" Ha#iTu rpaidenT 1 IPOU3BOAHYIO IO HAlIPABIEHUIO BEXTOpa d = (— 270 2)

bymammn u =+/x% + y* +x°yz~2z B rouxe M(3; 4;0).

3aoaua 17 . .
Haiiti popmyny Buna ¥ = ax + b Meronom HauMeHbIINX KBAAPATOB 10 AaHHEIM
OIIBITA. .
x 1 2 3 4 5
y -4,6 -1,2 2,1 5,3 8,9

JTADOOEPEHITVAJIBHBIE YPABHEHUS

3aoaua 19
Haittu  ofuiee  perenue IudhepeHIpaibHOrOo -
' +y=2xy.
3adaua 20
Haiitu pemenune muddepenimansaoro ypaBHerm y' cosx+ y'sinx = 0
YIOBIETBOPSIONIEe HAYATEHBIM YCIOBHAM y(O) =- e y (0) 2.
Saoaua 21

Haiftn obmee pemerme nﬂd»d)epeﬁuuanmoro ypaBHEHHS
y'=y' —6y=(5x+9)-e”

Haiitn pelienue
"+9y =-5sin2x+10cos2x, YAOBJIETBOPSION(ES  HAUANLHBIM  yCIOBMSIM

y(O)-—3 y'(©0)=1.

3aoaua 18
Haittu pemenve mudidepeHpanbHoro ypasHeHus (xy' - 1)- Inx =2y,
YZOBJIETBOPSIOLIEE HAYAILHOMY YCIOBHIO y(e) =3, (

3adaua 22
b depeHnEansHOro

ypaBHeHu

ypaBHEeHVs

JIBOMHOM Y1 KPMBOJIVHENHBIN MHTETPAJIBL

3aoaua 23
Beryucnure 06bEM Tela, OrpaHMYEHHOro NMOBepXHOCTAMU 2z =4, y =X,

y=4-x,y=0,2z=0.
3adaua 24
VI3MEHUTh TOPAFOK MHTEIPHPOBAHUA B JBOWHOM uHHTerpae;
d y J' f X; y)dx Chenars ueptéx o6nacty VHTEer PHPOBaHUS.

.V

3aoana 25
Bremucauts _U x~y)dxdy , ecn D: y 2-x%, y=2x-1.

3aoaua 26
BrruvcauTs KpUBONHHEHHBIH HHTErpAT

a) [(x+y)dx+(x—y)dy, rne 4B nmyra xpusoir y=x-+sinx,
AB : ' '
coenuusuomas touxku A(0,0) u B(rz, 7).

) ' I%ds, rane L — pyra mapaGossi x? = 2y, orceueHnas napa6ornoi
I .

3a0atm 27
Haiitn nepBooﬁpaanyo dysxmmo u(x, y) no ee nomomy muddepenimany

du = (2xsin y + ycosx + 2x)dx + (x> cos y + sinx —sin y —3y?)dy. ‘-

PAIBI

3aoaua 28

HCCJIGI[OB&TB Ha CXOIHUMOCTH 4MCIIOBOIL paAnx  © NMOMOINBIO HOCTATOYHBIX
9 .

IIPHASHAKOB CXOAMMOCTH Z "—T
n=l M!

15



3aoaua 36

3adaua 29 IocTpouts 061aCTh CXONMMOCTH CTENIEHHOIO pAna QyHKIHMH KOMIUIEKCHOIO
Haiitn unTepBsan cxo;[nmocm crerieHHOro psaga. Mccnenopars cxomeocm © pl
nepemMeHHOro: 9, — 2"
Ha KOHIAX UHTEepBala; \/_ n=l n"
n=1
3aoaua 37
3adaua 30 IpencraButh MeprOAMIESCKYIO GYHKIMIO, 3aaHHYIO HaA MOIYIEPHOAE [0,1],
0,5 , pagom @ypre o xocurycam. ITocTpouts rpadgux Gynxumn.
BrrupcnuTs onpenenduurii nurerpan | In(l+ Nx)dx ¢ rounoctsio o P
0 - 0, 0<x<—,
0,001, pasimoxuB HOABIATErPATEHYIO GYHKIMIO B CTENIEHHOM pAx. f(x)=

cosx, -2—<xS7r,

KOMIUIEKCHBIE YHCJIA. TEORVI ®YHKIHMA KOMIDIEKCHOTO

TIEPEMEHHOI'O ‘ -
: TEOPYIS BEPOSITHOCTEU
3aoaua 31 ' '
. - 3aoaua 38
HeficTBYs C KOMIUIEKCHEIME YHCIAMY. Teonenm . ﬁ
a) BeImostauTs OeCTBHN, OTBET 3alMCATh B TPUTOHOMETPUUIECKOH Gopme: ., OPCNEL CIOMEHER & YMIORCRIEEEHONTHOETOY, .
BepositHoCTE 0fHOTO IIONANAHKS B 1Ielb [IPU OXHOM 3aiIe M3 ABYX Opyuit
1)z, =(2+120)%  2) 2, =(-2)"%; . 3) z, =@ +1) '
) Z; = ( _ 1) ) Zp = v 3) gy = . pasna 0,38. HaliTu BeposiTHOCTh HOpPaXXeHHs e TP OJHOM BEICTpeJe, IIepBOro
6) Permuts ypaBHEHHE, OTBET 3aIIMCATE B IOKA3aTENbHOM hopme: Opy ¥, eCiM U3BECTHO, UTO JITIs BTOPOT'O OPYAMs T4 BEPOSTHOCTE pasHa 0,8. .,
iz%0 =1 +1.
3aoaua 39
_ . IToBTOpHEIE HE3aBUCHMEIE HCTIEITAHMU
Jadui 32 3aBog ormpasun 5000 xayecTBEHHBIX HM3fEmuil. BepoATHOCTH TOro, YTO B
.Brmucnure 3HayeHHe (QYHKINM KOMIDIEKCHOTO HEPEMEHHOI0 @ = Ln Z B - P 32 P
IOyTH pasbunm oo uznenue 0,0002, Han"m BEPOSITHOCTH TOT'0, 4TO B ITyTH 6y11eT
TOuKe Z, = —1, orBeT 3anmcars B anreramecKon dopwme. TIOBPENCIEHO He 6olee Tpex H3eNuil.
3aoaua 33 ' ’ 3aoaua 40
Ilposeputs  BemonHenwe ycnoBuil  Komm-Pumana mis  dysxusn 3aKOH pacIPEIENIeH S U YHUCTOBEIE XaPAKTEPUCTHKH
o= (iz+1)(z-30). : i ' : CITy4aiHON BeIMYMHEL

Ciyualinas BenmduHa X 3a/[aHa IIIOTHOCTHIO paCTIpeieNeHus /{X). Tpeﬁye’rcﬂ
. 3adaua 34 1) natitu Gymxmmio pacnpenenesus F(x);
2) nalTy MaTeMaTHIeCcKoe OXKUIAHME ¥ JUCIIEPCHIo X}

Z
Vcnions3sys uaTerpain Kourm, BEIYUCTHATS: Lj' ————dz, tne L: ] z | =1. 3) nocrpouts rpaduxy F(x) u f{x);

2(2-z)
z ot ) _ 4) BEIYMCIIHTD P(|X l <% ;
3adaua 35 '
/21 : ‘ 0, x<l1
Hccnenoparh Ha CXOAMMOCTS YHCIOBOR pSX; Z (v21-2i)" . . 1
w 6n® +5 ' fx)= x-—z', l<x<2
O, x>2 . i
17
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3adaua 41
HopmansHEei# 3aK0H
JlanpHOCTD ITOJIETa CHApsAAa pacupelielieHa HOPMAlBHO ¢ MaTeMaTHYeCKHM
oxunanneM M(X)=m, o(X)=80 m Kakoii NpOUEHT BEIIYCKAEMBIX
cHapsioB Aaet nepeiner ot 120 no 160 m?

MATEMATHUECKASI CTATACTVIKA

3aoaua 42
Bri6opounsiit MeTOX
Jlns onpejienenusi MPOYHOCTH MAXOBUKA IPOM3BEIIEHE! er0 HCIBITAHUS Ha
paspeis. IToxydeHs! JaHHbIe:

IlpenensHasn

ckopocTs  Bpa- | 2500 2610 2720 2830 2940 3050 3160 3270 3380

wennst (06/Mun)

KonuuecTro 1 1 2. 4 5 4 2 1

Cuurtas, 9TO TPOYHOCTE MAXOBUKA — HOPMANbHAs Clydaiinas BeNMYMHA, HAHTH
UHTepBall, B KOTOpoM ¢ BeposTHocTeio 0,99 HaxomuTcsi cpenHee 3HaYeHUE
IpenensHON CKOPOCTH €TI0 BPaIieHUs.

3aoaua 43
Jluneiinas Koppesays

Konudaectso nomnajanuit map 3HaveHuit ciyuaiiHeix BemmuumH X u Y B

COOTBETCTRYION[ME HHTEpPBATH TpuBeieHsl B Tabmune. Ilo oTuM JapnbiM HafTH
BEIOOpOUHEI KO3((UUMEHT KOppensiuy N BHIOOPOYHBIE yPaBHEHUs IIPAMBIX
JauHuai perpeccnt ¥V Ha X u X Ha V.

Y[ X[ 00 02 04 06 08 10
1,0
0 0 1 2 1
2,0
0 0 3 1 0
3,0
10 2 0 0 :
4,0 ' : : s
4 0 0 0 0
5,0
18

JIMHEMHASI AJITEBPA

3a0aué 44

Pemuth cucTeMy NuHEHHHX ypaBHEHMH: a) 110 d)opmynaM KpaMepa, 6) c
TIOMOIIBEO obpatHoi MaTpuIsi

X+ X, +x, =1
dx, +x, +4x, =2,

3aoaua 45 .
Hccnenosars u, B ciyyae COBMECTHOCTH, DPENIMThL CHCTEMY JHHEHHBIX

yPaBHEHUH METONOM IMOCIETOBATENEHOI0 UCKIIOYEHHST HEM3BECTHBIX )Kopnaﬂa-
I aycca

X, = 3%y + 5%y —Tx, =12
3%, ~ 5%, +Tx; —x, =0

-2x, +3x, ~2x, =3
X, ~ Xy + X5 +3x4 =-6.

MATEMATUYECKOE ITPOI'PAMMUPOBAHUE

3aoaua 46

IoctpouTs ma ILIOCKOCTH O6NACTh peIleHME CHCTeMB JIMHEHHBIX
HEPABCHCTB! )

(2x, +3x, 216
3%, =2xy 22
1 % +2x2 <18 .
2x, ~5x, <0
(%, 20,x,20

Ieometpuyecky HaliTé HauMeHbllee X HawGONBUICE 3HAYEHHS cbymcmm
I‘ 4x1 2x, B aTol obnacTy.

3aoaua 47
CrMIuteKc-MeTo
B npoussozctee nByx BHIOB HpoAyKuuH A u B npuammaror ygacTue Tpu
npepnpuarud. IIpp 2TOM Ha HSrOTOBIEHME ENMHWLEI M3XenMs A mHepBoe
npeanpuste TpaTuT 8 wacos, BTOpoe — 6 wacos, Tperhe — 3 uaca., Ha

- M3TOTOBIEHME eMMHUIBI W3nenus B nepBoe npeanpusTyie TPaTUT 2 gaca, BTOPOe —

3 vaca, Tpetse — 2 4aca. Ha Ipou3BojCTRO BeeX H3IeNUM NEPBOe NpeAlpHsITHE

19



MOJXXET 3aTpatuth He Gonee 840 qacos, Bproe — ge Gonee 870 uacos, TPETEE _p Y
6onee 560 wacos. Or peanu3alyy eAMHALLI FOTOBOH NPOAYKIMHA BUIA A npubrumms
cocrasiseT 6000 py6reii, a Buga B — 2000 pyGueit. Onpenennrhs IIaH BLITyCKa
NPOYKIMH BUAOB A 1 B, ipy KOTOPOM NPUGHLIL OT Peannsaium Beel IpOJyKIUM
6bi1a 6561 MAKCHMATILHOM!.

COCTaBHTE MaTEMATHHECKYIO MOJENb 3afaud. Peumirs 3a[ady CHMIUIEKC-
METOIOM ¥ T€OMETPUIECKH. '

3aoaua 48
. TpancropTHas 3ana4a ‘

- VIMeroTCsL TpY ITyHKTa OTIpABIICHHIS onsopoxHoro rpysa: A, 4,, 4, ¥ TISTE
NyHKTOB HasHaMeHus atoro rpysa: By, B,, By, B,, Bs. Ha mynxrax 4, 4, 43
gaxomures 350 1, 300 ‘1, 350 T ‘rpysa coorBercTBeHHO. B yHKTEI
B,, B,, B;, B,, Bs tpebyetca pocrasuts 160 'r,' 160 T, 180 T, 220 T, 280 T rpyéé
COOTBETCTBEHHO, 3aTpaThl Ha NIepeBO3KY CAMHMIIBI IPy3a OT IYHKTOB OTIPABICHMS
X TyHKTaM HasHauemums sajaisi Marpuneir D = |d ,-j), rae dy- CTOMMOCTH
NepeBo3Ky eMHuIE: rpy3a or 4; k B _

6 11 10 4 18
D=|17 6 4 11 19|
12 8 19 10 13

Haiiti Takol IUIaH 3aKperuieHusi noTpeGureneil 3a MOCTABIIMKAMU, 4TOOB
CyMMapHBIe 3aTpaThl Ha IEPEBO3KH 3§47t ManmajIBHMMH.

ot
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