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PABOYAS ITPOFPAMMA
1 AHAJIMTUYECKA 1 TEOMETPYA HA INIOCKOCTHU

1. Jlexaprosa cuctema xoopauuar. JelcTsurensusie dncia,  KoopnuHaTsl
TOUKM HA IpAMOH, Ha IUIOCKOCTU M'B IpocTpaHcTBe. . IloispHbie KOOPAMHATEL
Ipeobpazopanust KOOPIUHAT.

2. Tlpamas. YpasHenue UpsAMOR ¢ yrinosbiM kosddurmenrom. HopmanbHbii
BekTop mpsmoii. O6iee ypaBHeHHe NMPAMOR. YTon MeXIy JIBYMS IPSMBIMHU.
VcnoBre NapaieIbHOCTH ¥ IEPIeHIUKY/IPHOCTH NPAMEIX. YpaBHEHHE ITyIKa
OpsAMBIX. YpaBHEHHe NpsAMOH, Npoxoasumedl wuepes ase TOYKU. PaccrosHue OT
TOYKH 0 HPAMOH.

3. Kpursie BTOporo mopsajaka. 9JIJ'IHIIC. BriBog KaHOHUYECKOTO YPaBHEHM.
Viccnenorauve GopMBl SIUIHAIICA II0 €r0 XKAHOHHIECKOMY ypaBHEHMIO. OXpyXHOCTH
— yaCTHBINA cmydai smummnca. DKelenTprcuTeT smanca. MNinep6ona. BeiBon KaHo:
gugeckoro ypasHenus. Vccnenosanue Gopmpl runepOobl IO €€ KaHOHHIECKOMY
ypaBHeruIo. AcuMnTorsl runepGonsl. IToctpoenue runepOomL. SKcuempncuTeT.
[MapaGona. BriBoA KaHOHWYECKUX YpaBHEHMH mapaGomnsL :

4, YpaBHEHUS KPHUBBIX BTOPOrO MOPAAKA, OCH CHMMETPHE KOTOPHIX mapali:
JNEeNBHEL 0CAM KOOpAUHAT (Mapabona, sJuiIc, runepbona). YpapHeHue papHoGow-
Hoi rutiepGonsL. YpaBHeHve paBHOGOMHON — rUnepGos], aCHMITOTAMEA KOTOPOH
city kar ocu koopauHar. I'padux apoGHO — nuHeHHO#! GyHKIMH.

II BEKTOPHAJI AJIT'EBPA

1. Onpe;:enmenn BTOPOTO ¥ TPETHEIO MOPSI/IKA. K UX CBOMCTBA. Onpez[enu're—
JI BEICIIHX TIOPSIKOB.

2. BexropHsle, CKaySIpHbie BEIMYKHEL Ilencmnx HaJ, BEKTOpaMM. Ko.tmpme-
apusle Bexropa. Exunvansiii sexrop. [Ipoeximn BexTopa Ha ochk. CBOMCTBA 1Ipo-
exnuil. Jluneiinas 3aBUCEMOCTH BexTopoB. Basuc. [lpsMoyrombHeLi nexapros Ga-
3uc. Bexrop, 3aJaHHEH KoopJMHATaMH Hadana u koHua. [mHa sexropa. Pac-
CTOSHME MEXIy ABYMs TOUKaMM. JleleHue OTpeska B JaHHOM oTHouweHuu. Ha-
THpaBIONMIHEe KOCHHYChl BEKTOPA. .

3. CxansipHOoe TIpOM3BEJeHHe IBYX BEKTOPOB. CBoﬁCTBa. Cxanxpnoe
[IPOU3BEJIEHNE BEKTOPOB, 3aIaHHBIX KOOPAMHATAMHU. YTOJI MEXIY ABYMS BeKTO-
paMu. YcIIOBHE NapalIeNbHOCTH M TEpHeHAMKYISpHOCTH BEKTOPOB. .

4. BexropHoe IpousBesieHre nBYX BekTopoB. CoiictBa. Bexropuoe npom-
BeZieHie BEKTOPOB, 3aJaHHBIX KOOPIHHATAMM. :

5. CMemaHHOe NPOW3BEAEHNE TpeX BEKTOPOB. ['€OMETPUHECKUH CMBICKL
CaoiicTsa. YcnoBue KOMILIAHAPHOCTH TPEX BEKTOPOB.

I AHAJMTYECKASI TEOMETPYS B T[POCTPAHCTBE

1. ITmockoers. HopManbHBIA BEKTOP INIOCKOCTH. YpPaBHEHHE IUIOCKOCTH;
npoxozsimel yepes touxy. Obiee ypaBHEeHHE INIOCKOCTH. Y PaBHEHKE IHI0CKOCTH




B OTpe3kaxX. YpaBHeHHUE TIOCKOCTH, TPOXOSIIeH Yepes Tpy TOUKH. YIIOBBIE €42

OTHOIIEHMSA IJIST IIOocKocTed (Yyron Mexay INIOCKOCTAMM, yCIOBHe IapaleIsHo~
CTH U NEPIEHANKYISIPHOCTH IIocKocTel). PaccTosHne OT TOUKH JO INIOCKOCTH. .

2. TIpsaimas uHMst B IpocTpancTee. KanoHUYeckoe ypaBHEHHUE IIPAMOM. Ypas-
HeHue upaMoit, mpoxoasuel yepes ABe ToMKU. ... . llapaMerpuveckue ypasHe-
uust xapsamoit. OO6Iue ypaBHEHUs NPAMOA. ITepexon oT obMWUX ypaBHEHUIH
HpAMO#i K KAHOHMYECKUM. YTIIOBEIE COOTHOLIEHAS MEX/LY IPAMBIMH (Yromn MG)K,Z[y
MPSAMBIMY, YCITOBHE NAPAIUIENLHOCTH U NePIIeH UKy ISIPHOCTH IPIMBIX).

3. YrioBble COOTHOIIEHUS MEXLY HPSIMOH M INIOCKOCTHIO (YIol MeXmy npx~
MO H IDIOCKOCTHIO, YCIIOBYE NAPATIENBHOCTH 1 NepHeHIUKYIIIPHOCTH IIPAMOR 1
wiockoctH). Touka nepeceduenus mpsaMoi u miockoctu. ITysok miockocret. .

4. Tosepxuoctu Broporo nopsaka. Cohepuyaeckue riopepxuocta. Ilunmunapu-
gyeckue nmopepxHocTd. IloBepxnoctu spamenus. IunepGonouast. Ilapaboronmst.
Konuyeckue nmsepxnocm :

IV BBEJEHME B AHAJIM3

1. A6comoTHas BenuduHa yhcna. CoiicTBa aGCOMFOTHOR BEJIUUHHBI CyMMBI B
passocTy. Unrepsanpl ynciosoif ocu. OxpectHocts  Touky. Dynkms. Obnacts
onpenenenyst, obnacts 3HadeHul. DneMeHrtapHble GyHKIuM. fBHAdg, HesBHas,
cnoxHas, yerHas, Hedernas  dynknuu. [ToBenenne dyHKuMM B uxTEpBae (BO3:
pacranue, yObiBaH¥€, MOHOTOHHOCTD). OrpaHudeHHas (hyHKIHA B TOUKE, B HHTED-
Bale. . .

2. Ilpenen ¢dyHKIuH HenpepbIBHOro aprymenta. Ilonarue o 6ecxoneqHO
Gonbiurx ¥ GeckoHETHO Maiblx BenuduHax. CpoiicTBa OeckoHeyHo Manbix. Oc-
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3. HenpepsiBHocTs GyHKIMH B Touke. Touxu paBmea Teopema o Henpe-
poiBHBIX QyHkuuax. Knaccuduxanus touex paspsisa. HempepsiBHOCTE GyBKIMMB
uHTepBate. CBolicTBa (yHKIWHA, HENPEPHIBHOK B 3aMKHyTOM HHTepBare, OGpar-

Hele pynkuuu. pupamenrne  dynxauu. Bropoe onpezenesne HenpepblBHOCTH
B TOUKE. '

V JUMOOEPEHLIMAJILHOE UCYUCIIEHUE ©YHKLN
OJTHOM ITEPEMEHHO¥

1. 3ajaua o ckOpocTH ABHkeHMs. IloHsiTHe IpOM3BOIHOM. Mexanudyeckuii
cmblcn mpousBozHod. IIpouspogHas creneHu. YacTHOe 3HAYEHME IPOM3BONHOM.
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Cpa3s MeXAy HempephIBHOCTBIO M aupdepenuupyeMocThio. I'eomeTpraeckuii
CMBICI IPOX3BOAHOM. Y paBHEeHHS KacaTelpHON 1 HopMany. Teopemst o xud-
depermpyemsrx Gyrxumsax. Ipoussomuas cnoxnolt ¢ysxuuu. IMpoussoxusie
o6parHsIX TpuroHoMeTpHueckux byskuwmit. ITpoussoHbIe MOKa3aTeNBHOM 1 0TG-
pudmuaeckoi dynxuuit. [lponsBoaHas CTENEHHO — NOKa3aTeNbHOM Qywxiuu. Jo-
rapudmuieckoe qubdepenuuposanue. Juddepenmupopanue HEsIBHBIX (YHK-
HH. . :
2. Mubdepenuuman. Qubdepenunan Hezapucumoit nepemennoi. I'eomerpu-
veckuit cmpicn muddepenimana. IIpuGnKeHHBIE BEMUCICHUS ¢ IIOMOIIBIO mad- .
(pepennpnana. Teopema 06 MHBaPHAHTHOCTH dopmsr auddepenmans. IIpona—
BojHble H puddepennyan BICIMX nop;mrcoa '
3. TMapamerpudeckoe 3afaHue KPUBOM. Oxcpyxmocrb 3JUTHIIC, HHKJIOH)IB.
Juddepennuponanre GyHKIMH, 3a1aHHEIX TIaPaMETPUICCKH. Hpomnonﬂax BTO-
pOro nopsaxa. .
4. OcHOBHBIE TEOpeMb! TU(HEPEHIUANLHOI0 UCUHUCITSHIS. Teopema (Depma,
Pons. Teopema Jlarpamxa. Teopema Komm. Fix reomerpudeckuii CMBICI. .
5. BextopHas GyHKIMS CKaTAPHOTO apryMeHTa ¥ ee IPOM3BOMHasd. YpaBHe-
HU KacaTensHON NPSIMOM W HOPMAILHOHM TUIOCKOCTH K IPOCTPaHCTBEHHOM
KpuBOi. : ‘

VI ITPAJIOXKEHME ITPOU3BOJTHOM K HCCJTE,ZIOBAHI/IIO
OYHKINM Y TIOCTPOEHMIO I'PAPHIKOB

Heo6X0ANMBIH # JOCTATOUYHEINM IPU3HAKYA BO3PACTAHUS M yOBhIBaHMA HYHKIMMA
B vaTepnane, Touku sxctpeMyma. HeoOX0mMuMBIi B JOCTATOYHEBIA TIPU3HAKH CY=
IeCTBOBAHMS HKCTPEMyMa. BTOpo#i Z0CTATOUHBIN IPU3HAK CYIIECTBOBAHUS SKC-
tpemyma. Haubonsuiee ¥ HavMeHbIIee 3HAYeHNE GYHKIUY B MHTepBaie. Beimyk-
NOCTh, BOrHyTocTh KprBol. Toukn neperu6a. JlocTaToMHOE YCIOBHUE BHILYKIOCTH
%4 porayTocTr. HeoOxo[uMoe ¥ ROCTATOYHOE YCIOBHUE CYLIECTBOBAHUS TOYEK
nepern6a. AcUMITOTH KpUBOH (BepTHKanbHbIe, HalionHbie). [lonHas cxema uc-
CllefloBaHMS (YHKITMH C IOCTPOSHUEM rpaduKa.

VI HEOITPEJIEJIEHHBIV MIHTETPAJL

Hepnooﬁpasnaﬁ, ee cpoiictea. IlomsiTve HeonpenelneHHOro WHTErpaia, ero
reoMerpideckuit cMeici. OcHoBHBIe cBolictna, Tabnuna marerpanos. Harerpupo-
BaHME [0 YACTSAM ¥ METOZOM 3aMeHbI [IePeMeHHOR. HTerpupoBanye pauoHais-
HBIX ipo6ell ¢ KBanpaTHBIM TPEXWICHOM B 3HameHatene. MHTerpupoBanue mpo-
crefimmx panuoHANbHEIX Apobeit (KopHU 3HAMEHATENs NeHCTBUTENBHbIe, HEKOTO-
pHIe M3 BUX KPaTHBIE; KOPHY SHAMEHATENS KOMIUIEKCHO - CONpsiKkeHHbIe). MeTox

* HeonpeReIeHHEIX Koo duueHToB, FHTErpAPOBAHIE HOKOTOPBIX TPHIrOHOMETPH-
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3ajaua o NOIALY KPUBOJIMHEHHOM Tpaneyy, MOHATHE OMpPeeNIeHHOro MH-
terpana. OcroBHbIe cBoficTRa. Teopemsl o “cpenseM”, 06 OlEHKe ONPEJEIEHHOTO
nHrerpana. OnpeleaeHHbI HHTEIPal C IIEPEMEHHBIM BEPXHUM MPEIETOM HH=
TerpupoBanud. ITpousBonHas OIIPEIENICHHOr0 MHTerpaja o IEPEeMEHHOMY
BepxHeMy npezeiny. ®opmyna Helotona-Jlefibuuna. 3aMena nepeMeHHOH B omnpe-
IeneHHoM murerpaie. Murerpuposanue no yactaM. IIpubnmxeHHoe BRIMUCIeHUS
OTIPEJIeIeHHBIX WHTErPAOB MEeTOJOM Tpanenuit, napabon (Meron CuMIICOHA).
Brraucnenye miomanei GUryp B ZeKapTOBBIX KOOPAWHATAX M NAPaMETPUUECKH,
Briuucnenve miomggeit Guryp B NonspHBX koopaunarax. O6seM Tena Bpare-
Hus. Jnuua nyri KpuBOM, 3afaHHOHN B JeKapToBOil cucTeMe KOOpAWHAT U Iapa-
merpuuecku. Tuddepentman ayru. [pocteiimpe dpusnyeckne 3agaun. Hecober-
BEHHEIE HHTETPAJBl ¢ GECKOHEUHBIMM I'PaHMIAME ¥ OT Pa3pBIBHEIX (yHxnumit. Mx
BBIYHCIICHHE, : e

IX ®YHKLIMM HECKOJIbKUX ITEPEMEHHBIX

1. Onpenenenne. O6nacts onpenenenus Gynxuuu, ['padux Qysximy IByX
nepeMennbix. [Ipenen ¢yHKimE B Touxe. HenpepeIBHOCTE (yHKIMM B TOUKE,
JuddepeHupanbioe UCHHOICHHE QYHKIMA . -HOCKOIBKMX NlepeMeHHbIX. Yact-
" HOE ¥ MOJIHOE Tpupaienye Gpyuxipy. YacTHEIE IPOU3BONHEIE GDYHKIMM HECKONB-
KHX TIepeMeHHBIX. ['eoMeTpuueckuit CMBICH HacTHOH mpomsBopuoR. Ilommeri
nudoepenuman. [punoxerue nonuoro auddepennmana x NpuOIIKEHHBIM BbI-
qpcneHusM. [IpousBojHEle BECIINX nopsakoB. [ubdepenuupopanne  ClIox-
HBIX, HesBHBIX QyHKIvil. IHBapHaHTHOCTE topmsl monHoro Auddepenuuana.
2. Cxansproe nozne. I'paguent. KacarensHasd mIOCKOCTh U HOpMaJb K II0-
BepxrocTy. [Tpou3BoIHAS IO HANPARICHHUIO. :
3. OxcrpemyM byHximuy nByx nepeMeHHbX. Heobxonumoe B IOCTATOYHOR
YCIIOBHS CYNIGCTBOBAHMS SKcrpemyma. HanGomblliee M HauMEHbIIEE 3HAYCHHUE
(yHKIMH ABYX HEPEMEHHBIX.

X | KPATHBIE KPPIBOJII/IHE?IIEIE HMHTEI'PAJIbBI

3aJau, NPRBOAIIKE K NOHATHIO IBOHHOI0 MHTErpaa. Teopema cymecTBso-
paHus. [eoMerpuuecKkuii CMBICH JBOHHOIO MHTErpania. Tpoiiso#i usrerpan. Bri-
yuciieHre TBORHOTO M TPOMHOrO HHTErpala My TeM CBENCHHU UX K NOBTOPHBIM HH-
rerpanam. Beraucienre 065eMOB ¢ IOMOIIBIO IBOWHOTO 1 TPORHOI'0 MHTETPAIIOB,
Brraycienre IWIomaiel IIockax GUryp ¢ MoMOmBI0 JBOHHOIO HHTErpaka B e~
KapTOBOH U MONAPHOH cucTeMax koopauHart. IIpumoxenms JIBOMHOIO ¥ TPOHHOIO
muTerpanos. 3aada o Macce. CTATHCTHIECKHE MOMEHTBL, NEHTP TSKECTH. 3anauy,
NPUBOJSILIE K TOHATHIO KPYBONMHEHHOTO HHTETpana, KpUBOJIMHEHHbIEe HHTETPa-
JBl TIO JUIMHE JAYTH ¥ KOOPAMHATAM, X . CBOMCTBA M BEIMHCICHUE. Hesasncu-
MOCTh KPHBOJIMHEHHOro MHTErpana OT IyTH HHTErPUPOBAHUA. Orrickauve QyHK-
LUK TIO e ITonHoMy  Auddepennuaity.

XI PSAJBI

. Yncnossie pagsl. Heobxonumoe ycinoBue CXOAUMOCTH, OCHOBHBIC CBOHMCTBR,
NedCTBYUA co cxonamuMucs pagamu. JlocTaTouHoe yCIIOBHUe PaCXONUMOCTH PAAas
P! ¢ TIONOXUTENLHBIMY UiieHaMK. JI0cTaTOUHBIE IPU3HAKH CXOMMOCTA Takux
panoB: cpasHeHus, JanamGepa, Koum, unrerpanbHsii. Piaasr ¢ IpousBONBHEIMY
yneHaMd. AGCONOTHAS ¥ HeaGconoTHas CXOAUMOCTh 3HAKOIIEPEMEHHBIX PANOB.
Ipusnax Jleit6unua. TeopeMe! 06 oneHke ocrarka. CTENEHHBIE P Hnrepnan
CXOJIAMOCTH CTeIeHHOro psaa. CBoiicTBa creneHHBIX panoB. CTeneHHoOH paj, KaK
psin Tettnopa. [TpuMeps! pasnoXKeHus sleMEHTapHBIX (YHKIUH B CTEIIEHHBIE PTLL
Teitnopa 1 Mawopena. [IpuMeHeH#E CTENCHHBIX PANOB K NPUGIMKCHHBIM BhI-
YHUCIICHUAM.

XII JMOOEPEHITUAIIBHBIE YPABHEHKA

1. 3aga4n, IPUBOAANIME K NOHATHIO AudepeHIuansHoro ypapnenus. Jug-
depentpansuble ypapuenus I nopsaxa. Teopema CyniecTBOBaHMS ¥ €AMHCTBCHHO=
CTH pernenys, YpaBHEHUs C pasfelIOIMMECS epeMeHHbIMA. Y papierns | no-
PsiZiKa: OJHOPOJHBIE, NUHelHEe, YPaBHeHMs B NONHEIX Mubdepennnanax. IIpn:
GinoKerBoe pelenue JuddepeHIEaNbHBIX YPaBHeHN] MeTofoM Ditiepa.

2. Jlnpdepennmnansusie ypasHenns Il mopszka. Teopema Koy, VpapHeHus
Il mopsifika, JOMycKaolye NOHWKeHe nopauka (3 tuna). JuddepeHnuansaee
ypaBHEHHA BHICHIMX TOPAAKOB. JIuHe#HHbIe nuddepeHuanbREe YpaBHEHUA
BblcUIUX mopsnkoB. JluxelHsle nuddepeHuManbuEe OXHOPOTHEE yPAaBHEHNS ji
nopsaka. Teopema o cTpykType obuiero pemenus. JlnHeRnbIe HEOAHOPOIHEIE
ypasuenus 11 nopsuka. Teopema 06 o6meM perennu. JluHefiHbe OAHOPONHEIS
HEOJHOpoHEle AubdepeHuaIbHbe yPaBHEHL II mopsnKa ¢ IMOCTOAHHBIMU KO-
shdunuentamu. OTHICKAHNE JACTHOTO PEIIEHUA METOJOM HEONpPE/ICNIEHHBIX KO-
s puumenToB u obulero pemenus. I'eoMeTpUIECKre U MEXAHIYECKHE IPUIIOKE-
HHSL



~ XIII KOMIUIEKCHBIE YHCJIA. DJIEMEHTH! TOPU
' OYHKINY KOMITIEKCHOTI'O ITEPEMEHHOI'O

1. TloHaTMe ¥ TPeNCTABICHUE KOMILIEKCHBIX qHCeL. Jleﬁcmuﬂ
HAJ, KOMIUIEKCHBIMY YK CIIAMM.

2. QyHKIHMA KOMIUIEKCHOro mepeMensoro. QcHoBHEIE noHsaTua. Ilpenen u
HEMpepHIBHOCTE GyHkuuy. OCHOBHEIE 3JIEMEHTApHBIE QYHKUHMH KOMIUIEKCHOTO

nepemennoro. Juddepenruposanve GyHKIMH KOMIDIEKCHOTO EPEMEHHOTO, Ye-
nosus Diinepa-lanam6Gepa.

3. Amamurnyeckas (QyHKIHA I_Impcpepenuuan I/IHTerpnpOBaHue dyHKIMIA

KOMIUIEKCHOTO IIEPEMEHHOTO.

4. Pansr B KOMHJICKCHOﬁ IJIOCKOCTH. qHCJIOBBIe panst. Crenenssie psamel. Pan
Teiinopa.

5. Paner @ypre.

X1V BJIEMEHTBI TEOPMM BEPOSITHOCTEM U ; Lo
MATEMATHUYECKOH CTATUCTUKA

1. TIpeamer Teopun BepositHocTel. Cobritue. Menmiranue, Bumsl coOsrruii.
Bt cnyyaiiaeix cobpitait. Kitaccuueckoe onpejienenvie BepoSTHOCTH. CBOHCTBB.
BEpPOATHOCTEH. BepOsSTHOCTE IPOTHUBOIIONIOKHOTO COBEITHSL.

2. Cymma neckonskux cobsrTrit. ITpouspenenue HECKOMBKUX — COOBITHIA, Ja+
BMCHMMBIE COOBITHA. Y CIOBHAS BEPOSATHOCTS. TeopeMa YMHOXeHUS Bepoxmom*eﬁ
Teopema coXXeHHUs BEpOSTHOCTENH.

3. Ilonuas rpynna cobriTuii. Teopema o cymme BeposTHOCTEH COOBITHIA,
ofpasyronux IONHYI0 rpyniy. BeposTHOCTh HACTYIIEHHS XOTS GBI OJHOIO M3
JAHEBIX COOBITHIA. :

4. ®opmyna nonHoi BepositHocTH. Popmyna Bajteca.

5. IloTopHEIe He3aBHCHMEIE MCIbITanus, Popmyna Bepaymmm. I/IHTerpam,-
Has Teopema Jlamtaca. MHTerpan BeposTHOCTH.

6. CraTicTHHECKOE ONPEAENEHHE BEPOSTHOCTH, OTHocHTeJmHax JacroTa.

7. CryqaitHple BeIAIUHEL 3aKOH paclpeieleHus clyJainoi BETUYHHE]:
JlcKkpeTHbIe U HENpPepHIBHEIE CITyYaiHEIe BeTHIHHbL. BHYHOMUHANBHEIA 38KOH
pacmpeeneHns AUCKPETHON ciydaiiHoi BENIMYHHEL 3aKOH pacIpeeneHus
Ilyaccona muckpeTHo# clyuaiiHOM BEIMYHHEL. s

8. CyMMa 1 IpOu3BeNIeHHE ABYX ClIyHaliHbix BenuuuH. YMCIOBEIE XapaKTepH-
CTHKH TUCKPETHBIX. CIIYYaiHBIX BEIMYMH: MaTeMaTH4ecKoe OXXUIanme, Jmcrxepcm
Cpe/iHee KBaJpaTHIecKoe OTKIIOHeHe,

9. @ynxiys pacupeleNeHus ciyJalinod Bennunnsl, Ee cBoiicTpa. rDIOTHOGTL
pacnpenenenus ciy4daiHoi Benuuunsl. Ee coiicTsa.

10. Haxoxcenue QyHxiuy pacupeneNeHust, 0. IIOTHOCTH pacnpe)lenemm
MartemaTugeckoe 0XUNaHAE U JUCTIEPCHS HEIPEPRIBHOM CITydaiHoM BeMumHEL

11. PaBHOMepHEIH ¥ CIy4aiHEINA 3aKOHAI pacnpeneneam HEIpPephIBHO cny-
yalino# senuunnsl. Kpusas aycea.

12. ®yuxuus pacnpeaeneHus HOPMalIbHO PaclpeieleHHOW  ciydalHO# Be-
ITH4UHBL BeposSTHOCTE ImonaJaHus HOpMaIbHO paclpeie/leHHOH ciydainol Bemu-
YHHE] B 33JaHHbIH MHTEpBAT.

13. TIpenmer maremMaTHdeckoi craTucTuku., Onpenenenue HEU3BECTHOH
dynxiwu pacnpegenenus. I'ucrorpamma. OnpeneneHne HeM3BECTHEIX napameTpoa
pacnpeneneHys. : :

14. DneMmenTs! Teopun Koppenauud. KoppelsmuoHHas 3aBHCHUMOCTh IBYX
cyuaitaeix BemuauH, Kosddunuent xoppemsupn.  QYHKINM U IMHAK perpec-
CHIL '

15. Ananus nuBeHHON KOPPENSAUMH IO OIBITHEIM JJAHHBIM.

XV DJIEMEHTHI JMHEMHOM AJITEBPHI

1. Ompepenurenu 2-ro nopaaxa. Onpenenureny 3-ro nopsaka. CBoRCTBa Ol
perenureneit. Berucnenue onpenenuTeneil Npou3BONBHOTO NOpsixa. Pemenue
CHCTEM JIMHENHBIX ypaBHeHu# ¢ oMousio onpenenureiei (Gopmynst Kpamepa)::

2. INoustue 0 TUHEHHBIX IpocTpaHcTBax. MaTpUIsl 1 MHOIOMEPHEIE BEKTOPHI
u neictsus Hay HuME (uHeHHbIC). CrangpHoe TPOU3BEIEHUE BeKTOpoB. Op-
TOTOHAIIBHOCTh, YMHOMEHUE MATpull. DKOHOMHYECKAs WHTEPIPETALHS MHOIO-
MEPHBIX BOKTOPOB 1 MATPHIL. I/ICIIOJII::BOBBHI/IG WX B ILTAHOBBIX PacteTax. Bananco-
Basi MOLEJIb. . : ) e

3, Pemrenye 1 UCCIeNOBAHUE CHCTEM nnﬂeﬁﬂmx ypaBHEHUN METOJIOM
Kopnauna (wim Naycca). O6pariesre MaTpuil,

4, JluneliHas 3aBUCUMOCTB BEKTOPORB. Basuc 1 paHr CHCTeMBI BEKTOpoB. Pa3-
noxeHue BekTOopa 1o Gasucy. I'eoMerpudeckas TPAKTOBKA CHCTEM JIHHEHHBIX
ypaBHeHuH. YCrnoBus COBMECTHOCTH CHCTEMEI JIMHEHHBIX ypaBHEHHHA.

XVI JIMHEMHOE ITPOIr'PAMMMPOBAHUE

1. JluueiiHple omTHUMU3AUKOHHEIE 3aiadn. TlocTanoBKa 3ajauu  JTHUHEHHOTO
nporpammupoBanus. TepMuHosorus. I'eomerpus JIUHENHOIo MporpaMMu=~
"POBaHUA. :
2. O6uas 3aa4ya TUHEHHOTO nporpaMMHposaHnsx U ee peme}me CHMILIEKC-
METOLOM. :

3. TpancnopTHas 3a/aua; II0CTaHOBKA B MaTeMaTHUeCKas MOREb 3aKpEITOH
TpAHCIIOPTHOM 3ajaun. CyliecTBOBaHHEe ONTHMAaNbHOrO riaHa. CocraBienue ue-
X0aHoro GasucHoro (OIOPHOro) muaHa. Venosue onTUMAanNbHOCTY I1aHA
TPAHCIIOPTHON 3a/1auM.
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3AJAYM JUISI KOHTPOJGHBIX PAFOT
BAPHAHT 6

BJIEMEHTBHI BEKTOPHOM AJITEBPBL 1 AHAJIMTUYECKOMN T'EOMETPHH
B ITPOCTPAHCTBE .

' 3adaua 1
Manbt xooprunars: Bepmus mupamunst 4 A, A, 4,: A, (6;1;1), 4,(4;6;6),
4,(4;2;0), A4,(1;2;6). Hairu: 1) yrox mexcy pébpamu A4, u A As;
2) ypaenenne rwiockoctn A 4, Ay; 3) mnomas rpamu A 4, A;; 4) npoexuio
BEKTOpA Z;I; Ha BEKTOp 2:/];; 5) 00BéM mupamMuzpl; 6) ypaBHEHUE TIPIMOI,
IPOXONAWEH Hepes BepIuHy A, NepneHuKy/IIpHO IIOCKOCTH, MPOXOAsIeH
yepes Touxn A, Ay, Ay; 7) WIMHY BBICOTH, OYIEHHON W3 BepIIMHET A, Ha

nnockocts A4, A, .

NPAMASL JIAHYAL. KPUBBIE BTOPOI'O ITOPSITKA

3aoaua 2

Hatitu ypaBuenue npsmoii, npoxojsuiel yepes. ¢hokyc napaboss x? =8 P
¥ HapaIensHo npamoit 2x —3y +5 =10, '

3aoaua 3
Bepmnua [apaGoNkl JIEKUT B KOHIE ONHOTO M3 JUaMETPOB OKPYKHOCTH

x*+ y* =9. Cocraburs ypaBHeHue napabonsl, ey obIas XopAa napabonsl u

- OKPY>XHOCTH JIeXHT Ha NpsimMoit Y — 2 =0,

3adaua 4

o ; 2 2
Halit  paccrosmue ot mpasoit Bepmmmsl runepbonsr x° —16y* =64 no
ACHMIITOTE! C TIONOXHTEIBHBIM YTVIOBEIM KO3 DHITHEHTOM.

[PEJIEJL. HEITPEPLIBHOCTh

3adaua 5
Ha¥ii ipenienst, He IONb3yack npasuiomM Jlonurams:
T 14+4x?-8x? . 3x*-x-4 . 3-~2x+3
B Im——————y G} llm——z—.—————-; - 1) lim 5 =
#@(3-xY +30x x=>-17x* -=3x-10 3 .x* -9 _

11



. cos4x~co$2x . (4x+3Y7"
) lim————; ) lim i)
x—.

x—0 [ s x2 ? X—yo0

3aoaua 6 ;

Vcrionp3yss NOHATHA HpeAenoB cleBa | ClpaBa, MCCISNOBATE HaA

HENpEepHIBHOCTS  (YHKUMIO,  3aJ@HHyl0  HECKOJIBKMMM  aHAIMTHYECKHMH
BeIpaxxenusMu. [TocTpouts rpadux GyHKIMN.

x-1, x<1
S(x)=<lnx; 1<x<3
x* -4, x>3.

[TPOU3BOHBIE U UIX ITPHJIOXKEHUSA

3aoaua 7

Haiitu mpoussozubie ' = Ey CNEAYIOWHUX HYHKIIH:

2 = 31 r)y_ln?Sx_,
Jx3_1 Vax+1’ 5x% -1
6) y.= (JC2 +1)_65x; Il) y:xcosx;
.1 2 2
B) y =j|arcsin—-; e) xy—x" +4y°+3=0.
: X
3adaua 8

HaiiTil TPOU3BOAHYIO ZXX napaMeTpUYecKy 3afaHHoN GyHKImM:

x =1 - arctgt

t3
a4,
y=3

3adaua 9
Haiitn Haubompluee u HayIMEHBIIIee 3HAYEHNsN dyHKIIH

y=2x> +l9§ ~59 na otpeske [2;4].
X

12

3aoaua 10
HccneoBath GyHxuuu MerogaMd JudepeHIMansHOIO HMCUMCIHEHMS M Ha
OCHOBAHMM Pe3yJIHTATOB HCCIENOBAHMS IIOCTPOUTE UX IPaduKu:

6) y=(2x+3) >,

& pe 4x? )
34+x%’

HEOITPEJEJIEHHbBIN 1 OITPEEJIEHHBIA HTETPAJIBL

3adaua 11
Hajitu HeolpeieIEHHEIC MHTEIPAIBL:

4% dx x* =3x+2
s 06) |x-arctg2xdx; B) |—————dx;
16* -9 2 & )Ix3+2x2+x

a)_f

5x Icos3 2x

x+2
ety 1) [—dit;
D s Al 9l

X,
AT - 6x— x?

3aoaua 12
BoraucnuTs miomans Gurypsl, OorpaHHYeHHOH JIMHIAMMU: y2 =x+5u
y: =4-x.

3adaua 13
Brrupcnurs 0666M Tena, MOAy4eHHOTo BpalleHueM BoKpyr ocu Ox Gurypsi,

. 4
orpaHu4eHHOM rpaduxamu QyHKUHA Y = 2x? , y=—, x=5, y=0.
X '

‘O YHKINY HECKOJIbKUX ITPEMEHHbBIX

3aoaua 14
IlpoBepuTs, yxoBIeTBopser i GyHkmus z = y™* pasencrsy

Lo T

3aoaua 15
VcenenoBats GyHKIMIO Ha OKCIpEMyM: 2 = X° — 2xy + 4 ¥ +5.

13



3adaua 16 »
HaiiTi rpajie T ¥ IPOM3BOIHYIO IO HAIPABICHHAIO BEKTOpa @ = (3;12; - 4)

(i)ym(umd u=tg(x* +y* —z) B Touxe M(—l; 0; 1).

3aoaua 17
Haitru popmysy Buaa Y = X + b MeToJoM HaUMEHBIIKX KBAAPATOB 110
JIAHHBIM OIIBITA: :

x 1 2 3 4 S
¥y 2,8 8,3 12,9 18,2 23,3

m/m)chPEmmAﬂbmlE YPABHEHUSI

3aoaua 18
Haifru pemenue qubdepeHuansnoro ypasHesus )’ COS X — 2 y-sinx =2,

» ' w
YAOBJICTBOPAIOLICE HAYAIIbHOMY YCIIOBHIO y(?) =4,

3aoaun 19 -
Hatiti Z)onee peurenue mddepeHnuansHOro ypaBHEHHS
52y = y(5x* - y*).
3aoava 20

. Haittu pemenve auddepenmuansroro ypapmemms (1+x2)-y' = 2%,
2
yrosnersopsomee Haansaem yorosusm V(1) = -3 y'([1)=-

3adaua 21
Haiftu obmee pemenne uddepeHIMaNbHOTO ypaBHEHHS

y'—y=032x+10)-¢7*

3aoaua 22 ‘
Hajitn pemenve auddepeHInansHOro ypaBHeHna y'+2y 8y 8sin 255

yroBneTBopsiomee Hadansem yorosmam  Y(0) = -—%, y'(0)=10.

14

JIBOMHOM 1 KPUBOJIMHENHBIN MHTEPAJIBL

3adaua 23
BrruuciuTs 00bEM Tela, OrpaHMHEHHOTO MOBEPXHOCTAMU Z =5, ¥ =2X,

y::6;-x’y=1,2=0’x=0_

3aoaua 24

sMmeHuTh NMOPAAOK HHTEI'PHPOBaHHS B }lBOHHOM HHTEerpaie.;
8-x

_[d x | f(xy)dy. Cpenarsqepréx o6acTi HHTErPUPOBAHHS.
0 24x .

3aoaua 25
BEIYHCIUTE H(x2 + y2)dxdy, eci D:ix+y=4, x=0, y=0."
. D:

3adaua 26
BEMucIUTL KPUBONMHEHHBIN HHTETpal

a) _[ (x+y)dx—2ydy, rne AB otpesox, coepuusmomuii Touxu A(0,1) u
AB

B(2,5). v
6) _Hx +y*ds, e L~ Opr)I(HOCTLx +y* =6x

3aoaua 27
Haittn nepsoo6pasuyio pynxmmo #(X, y) no ee nonHomy muddepenmpmany

du=(1-e*” +cosx)dx +(e*™” +cosy)dy.

PSAbI

3aoaua 28

HlccrienoBath Ha CXOMMMOCTH YUCTOBOM PAJ- ¢ TOMOIBK) HOCTATOYHEIX
(n+ 1) !
TPU3HAKOB CXOIUMOCTH Z -
n=1 8

3aoaua 29 .

Haiity MHTepBAT CXOJUMOCTH CTENEHHOTO psja. MccnenoBats cXOXUMOCTH

0 xn

Z‘:(—zn-l)y'

HA KOHIax uHTepBaa:

15



3aoqua 30

0,5
BLIMHCIUTS ONpeAenEHHbLE HHTErpai _[ \/; .sinxdx c Tounoctsio xo 0,001,
: 0

PA3IONKKB TIOABIHTETPANBHYIO QYHKIMIO B CTENeHHOM P,

KOMIUIEKCHBIE YCJIA. TEOPYA d)YHKI_II/II/I KOMHJIEKCHOFO
IIEPEMEHHOI'O

3aoaua 31

JleficTRUA C KOMITIEKCHBIMY YHCIaMH.
a) BrImonHUTh AeHCTBYS, OTBET 3anKCaTh B TPUrOHOMETPHIECKOH popme:

)z = (2460 D) 7, =Y@-3G-D; 3 23‘(1}19

6) Peruuth ypaBHEHHE, OTBe’I‘ 3ammcarh B OKasarensHol gopme:

—42° +8=0.

3aoaua 32
BEaucIuTh 3HaueHne GyHKIH KOMIUIEKCHOTO NePEMEHHOro @ = arccos z

B TOUKe Z, =11, OTBET 3aNKCATE B anreGpandeckoit Gopme.

3adaua 33

ITpoBepurs  BHIONHEHME  YCIOBHH Komm-Pumana i QyHKIIA

@ =sin(z +1).

3aoaua 34
3
Wcmonssyss wmuterpan Koy, BBEMHCIHATH: 4 ————z————? dz , i (&
1 (z=1-3i) -
|z-3i|=2
3aoaué 35
© Sn—-4

Hccnenosarh Ha CXOAMMOCTE YHCITOBOR P! > W
n=l1

3aoaua 36

TlocTpouTk 0GNACTh CXOAUMOCTH CTEHEHHOTO Psifia, GYHKIMH KOMIUIEKCHOI'O'

' ) (Z + 71)
TIePeMEeHHOTO: ré) (2n + 3)- (4-3i)"
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3aoaua 37
IlpencraButh mepuounUecKyro (GPyHKIHIO, 3aJaHHYI0 Ha IONYNIEpHOAe [0 l]
papoM Dypee 110 cunycam. ITocTpouTs rpaduk QyHKIMY.

1+ cosx OSxS-’E
3 ) 2’

f(x)=

b4
0, —<x<nrm.
2

TEOPVSI BEPOSITHOCTE

Jaoaua 38
Teopembl CIHOXKEHUS 1 YMHOXKEHUS BEPOATHOCTEH
~ BepostHOCTh momajenus B uens npu crpensbe ms opyaus pasaa 0,6.
TIpou3BoAMTCA IO OTHOMY BHICTpPENy OZHOBPEMeHHO w3 Tpex opyzauii. Llens 6yxer
HOpaXkeHa, eclli B Hee IIONafyT He MeHee NBYX opyaumit, HalfTu BeposTHOCTE: )
nopaxxeHus ey, 6) mpomaxa.

3aoaua 39
TloBTOpHEIE HE3aBUCHUMBIE UCIIBITAHNS
IlpuHAB BEpPOATHOCTH POXCIEHHS Maimbuuka paBHoi 0,515, Halith
BEPOSITHOCTB TOr'o, 4T0 cpeny 80 HOBOPOXKIEHHBIX 42 ManbyHKa.

3aoaua 40
3axoH pacnpeeneHus U YMCIOBHE XapaKTEPUCTHKH
Clly4aiiHOM BeJIMYMHBL
Ciyuaiinas senrunna X 3aiana IIOTHOCTEIO pacupenenenus f{x). TpeGyercs:
1) Haliti dyrxupo pacnpeneneHus F (x);
2) HaliTi MaTeMaTHYecKoe OXHUAAHUE U JUCTIEPCHIO X}
3) mocrponts rpaduxu F(x) u f(x);

4) BEIMCINTE .P(|X | <% )

0, x<0
F(x)=415sin3x, 0<xs%

1, x>—7-z—
3

17



3adaua 41
Hopmaneugrit saxon
CraHoK — aBTOMaT W3roTasnmHBaeT INapuKH, HPUYEM KOHTPONHUPYETCS HX
Auametp X. Cauras, uto X - Hopmanso pacIpeneneHtas ciyJyaiHas BeMYpHa o
MaremaTuieckuM oxuaanreM 10 MM u cpenaum KBAIPATHYECKIM OTKIOHESHUEM
»1 MM, HaltTi BeposTHOCTS TOTO, UTO 1B 113 TPEX NPOBEPSEMEBIX NIAPHKOB UMEIOT
AnameTp B nHTepBane (9,11).

MATEMATHYECKAS CTATUCTHKA

3adaua 42
Br16opounsiit Metox
Hns  onpenenenns cpenHero ofbeMa OcamkoB B JaHHOM MECTHOCTH
[IPOM3BE/ICHBI 3aMEPhI Ha HECKOJNBLKHX YYaCTKAX: s

O6neM ocamxon

Komuuecrso 1 1 2 5 6 3 1 1

Cumras, 4ro Benuumsa o6pema OCalKOB pacmlpefeneHa HOPMAalNbHO, HaiiTu
BEPOATHOCTB TOro, 4TO BEIGOPOYHOE CpeHee KONMYECTRO OCaJIKOR OTKJIOHSETCS
OT CpefiHero o6beMa 1o Beeit MeCTHOCTH He Gonee dem Ha 15 mv°, ‘

3aoaua 43
Jluneiinas KOppensiys ot
Kommyecteo nonaganmit Hap 3HaueHMH CloyualiHRIX Benmume X u Y B
COOTBETCTBYIOINME UHTEPBAIEI HPUBEACHE! B Tabmuaue. ITo 9TUM NaHHEIM HaiTy
BRIGOPOUHEI KODhumenT KOppe/siiuK 1 BEIGOPOYHBIE ypaBHEHHUS IPSIMEIX
JUHME perpeccnd Y Ha X u X Ha V. '

YIX 1,0 1,10 1,20 1,30 1,40 1,50]
20

1 2 0 0 0
30
, 4 2 1 0 0
40

0 0 0 2 1
50

18

MM /rox) 470 500 530 560 590 620 650 680 710/

JHEVHASI AJICEEPA

3adaua 44
Pemmrs cucremy mumeitnpix ypasHenuif: a) mo hopmynam Kpawmepa;
6) ¢ moMowsIo o6paTHOl MAaTPHUI{BI

2% 4%, %, =5
X —2x, +2x, = -5
7x1 +x2 -JC3 =10.

3aoaua 45
. Hccnenosatrs u, B Clly1ae COBMECTHOCTH, DPENIMTh CHCTEMY IMHERHBIX
YPaBHEHUI METOZOM NOCIENOBATENBHOIO UCKITIOEHHs HeuspectHsx JKopraua-
Taycca ’

X+ %, —4x, ~5x, =13
4x, +3x, — 5%, =5
3% +2x) — %y +5x, = -8
5%, +3x, +2x; +15x, =29,

MATEMATHUYECKOE ITPOI" PAMMUPOBAHUE

3aoaua 46 ,
IMoctponts Ha mwiockoctw  o6nacts PellleHN#  CHCTEMBI JIMHEHHBIX
HEepPAaBEHCTB:

[3x;+x, 26

3%, ~x, 20

1%, +2x, <14.

4x, —x, <20

% 20,%, >0 _

l'eomerpuueckn maitty  Hammemsmee u HawGonsiiee 3HaveHus byuxmun
F=4x, —7Tx, Boroii obnacru.

3aoaua 47
Cummnexc-Meroxn
B npowmssonctee nByx BHmos npopykuuu A u B npurmmaror y4actue Tpu
npennpustusa. Ilpu sToM Ha wu3rorornenue COMHHLBI u3lemus A mepBoe
UpeINpUATHe TparuT 8 4yacos, BTOpoe — 7 9acoB, TpeTbe ~ 4 wyaca. Ha
U3TOTOBICHHE eAMHULLI u3enus B neproe IpennpusTue TpaTur 3 gaca, BTOpoe —
6 vacos, TpeThe — 9 yacon. Ha TPOHM3BONCTBO BCEX M3AEeNuit epBoe HperprsTye
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MOXeT 3aTpaTuTs He Gonee 864 wacos, Bropoe — He Gosee 864 1acos, TPETHE — HE

6onee 945 gacos. Ot peanu3anuy eQUHULE TOTOBOM NPOLYKIMH BUAA A IPUOHUTH
cocrapuser 2000 py6reit, a Buna B — 3000 py6neit. OnpenesiuTs IIaH BHIIycKa
npoAyKuuy BUoB A u B, ipu xoTopoM npubsiis 0T peanusanyy Beelt npoaykmun
6511 651 MaKCUMATEHOM. '

CocraBuTh MATEMaTHYECKYI0 MOAENb 3ajadd. PeliuTs 3ajauy cuUMILIeKc-
METOZAOM M IreOMeTPHYECKH.

3adaua 48
Tpancropruas 3anava

Hmerorcs Tpu MyHKTa OTTIPABIEHHs OAHOpORHOro rpysa: A, A,, A; u usms
MyHKTOB HasHauemus storo rpysa: B, B,, B,, B,, Bs. Ha nynkrax 4, 4,, 4y
Haxomures 250 1, 250 T, 200 T rpy3a cCOOTBETCTBEHHO. B rIyHKTr;i
Bl', B,, B,, B,, B; tpe6yercs nocrasurs 120 T, 110 T, 85 1, 195 1, 190 T r'pyéa
COOTBETCTBEHHO. 3aTPaThl Ha IIePEBO3KY eMHNLIEI IPY3a OT IyHKTOB OTIPAaBIeHMs
K IyHKTAM HA3HAYCHAS 3aaHEl martpuneit D = (d,.j , THe d j= CTOMMOCTB
TepeBO3KH eWMHALBL Ipysa or 4; x B;: '

13 7 16 4 11
D=[20 9 6 10 9
2 4 7 3 6

Hafitit Taxol 1uiaH 3aKpeIUieHUs1 moTpebureneii 3a IOCTABIIMKAMH, YTOGHI
CyMMapHBIE 3aTPaThl Ha IIEPEBO3KY GBI MUHIMAIBHEIMU.
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