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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HAaVMEHOBAHME | MHAMKATOPA JOCTHKECHUS
KOMITETCHIIMH KOMIIETCHITUHT

1. YK-1 VK-1.1 Bemonuser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOINKH IIOMCKA,

Cnocoben ITOMCK HEOOXOMMMOM JIJIsl |aHaIKM3a U CUHTEe3a HH(GOpMaIUK, BKIIOYAIOIINe

OCYIIECTBIIATh  |pEIICHUS TIOCTABIEHHON |CUCTEMHBII MOAX0 B 001acTH 00pa30BaHuUs

IIOMCK, 3aga4un I/IH(l)OpMaLII/II/I, e€ |YMeHHus: YMCCT aHAJIM3UPOBATh U BBIACIISITD 0a3oBbIe

KPUTHYECKHIA KPUTUYECKUI aHAIIN3, COCTABJISIOLIME TTOCTaBICHHBIX 33/1a4 OCYIIECTBIATh

aHaJIu3 U CUHTE3 |0000IIeHHE U HABbIKHU: BJIAJICET METOJaMU YCTAHOBJICHUSA

uHOpMaMU, |OpEeACTaBICHHE Ha MPUYUHHO-CIICACTBEHHBIX CBSI3€U U OMpeIeTICHUs

IPUMEHSATh OCHOBE 3HAHUMH Han0oJiee 3HAUMMBIX CPEJIM HUX B PEIICHUU

CHUCTEMHBIN €CTCCTBCHHO-HAYYHBIX [IOCTABJICHHBIX 3a/1a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHMS: 3HACT METOJIMKH ITOCTAHOBKH LIEJIN U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
uH(pOpMaIIHIO, YMEHHsI: YMEET HAXOAUTh U KPUTHUECKU

MOJTyYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSIMU U
YCIIOBUSIMU 3371291

aHATM3UPOBATH HHPOPMAIINIO, HEOOXOAUMYIO IS
peleHns TOCTaBJICHHOM 3a/1auu

HABBIKHU: BJaJIeeT MEXaHU3MAMHU MTOMCKA
nH(opMaIuu, B TOM YUCIie C MPUMEHEHUE
COBpPEMEHHBIX UH(OPMAITMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAJIbHBIA BapUAHT
pelieHus 3a1a4u,
apryMeHTHpYs CBOH
BBIOOD

3HAHHUA: 3HACT CIIOCOOBI TOMCKA UCTOYHUKOB
HH(pOpMAaIUH, HEOOXOAUMBIX JIJIS pPEIICHUS

YMEHHsI: YMEET UCIOIb30BaTh PA3IUYHbIE TUIIbI
MMOMCKOBBIX 3aIIPOCOB, pacCMaTpUBaTh X
BO3MOJKHBIE JJOCTOMHCTBA U HEJOCTAaTKU

HABBIKH: BJIAJICET CIIOCOOHOCTHIO TIOMCKA
uH(MOpMaIIUU IS PELISHHS TTOCTaBICHHOH 3aa4u 110
Pa3TUYHBIM THUITAM 3aIIPOCOB

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON cUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJn3a JI0CTYIHBIX
HNCTOYHUKOB

3HAHMS: 3HAET BO3MOYKHBIE BAPUAHTHI PEIICHUS
THUNHWYHBIX 3a7a4

YMeHHsI: yMeeT 000CHOBBIBATh BApUAHTHI PELICHUI
ITOCTaBJIEHHBIX 3a/1a4

HABBIKH: BJIAJI€ET CIOCOOHOCTBIO MpeAIaraTh
BAPUAHTHI PEIIECHUS [TOCTAaBICHHOM 3aa4H
HEJOCTaTKU




VK-1.5 ®opmynupyer u
apryMEHTUPYET BBIBOIBI
U CYXKJICHUs, B TOM YHCIIE
C IpUMEHEHUEM
dunocodckoro
MOHATUMHOTO amnmnapara

3HAHUSI: 3HACT OCHOBHBIC Pa3IN4us MEeX1y (akTamu,
MHEHUSIMH, HHTSPIPETALMSIMU 1 OLICHKAMU

yMeHusi: ymeeT (OpMUPOBaTh COOCTBEHHOE MHEHHE
0 (aKTax, MHCHUSIX, HHTEPIPETAIMSIX U OLCHKAaX
uHpopMaun

HABBIKH: BJIaJICET CIOCOOHOCTHIO (HOPMHUPOBATH U
apryMEHTHPOBATh CBOM BBIBOJIBI 1 TOUKY 3PEHUS

2. OIIK-1
CrocobeHn
peliaTh TUTIOBBIE
3a71a4u

OIlK-1.1
JleMoHCTpUpYET 3HaHUE
OCHOBHBIX 3aKOHOB
MaTeMaTHYeCKUX U

3HAHHUs: 3HAeT OCHOBHBIC 3aKOHBI MATEMaTUIECKIX
Y €CTECTBCHHOHAYUYHBIX HAYK JUISl PCIICHHS
CTaHJAPTHBIX 3a]1a4 B 00JIACTH JIECO3arOTOBOK U B
obsactu aepeBonepepadoTKu

po(hecCHOHAb |€CTECTBEHHBIX HAYK, YMeHHs: YMEET UCII0Ib30BaTh OCHOBHBIE 3aKOHBI
HOI HEOOXOIUMBIX JUIS MaTE€MaTUYECKNX U €CTECTBEHHOHAYYHbIX
JOEATEIIbHOCTHU pemennsa TUNOBEIX 3amad (ANCIUIUIAH 1A PEIICHUA CTAHTaPTHBIX 3a/1a4 B

Ha OCHOBE B 00JIaCTH JIECO3aroTOBOK 00J1aCTH J1ECO3ar0OTOBOK U B 00JIaCTH

3HAHUHN U JIepeBonepepadboTKu HaBbIKM: BiajieeT HaBbIKaMU UCIIOIH30BAHUS
OCHOBHBIX OCHOBHBIX 3aKOHOB MaTEMaTUYECKUX U

3aKOHOB €CTECTBEHHOHAYYHbIX JUCLUMIUIAH JJIs1 PELLICHUS
MaTeMaTUYECKH CTaH/JIAPTHBIX 33/1a4 B 00J1aCTH

XU OIIK-1.2 Ucnons3yer 3HAHUs: 3HAaeT COCOObI MPUMEHEHHUS! OCHOBHBIX
€CTECTBEHHBIX  |3HAHHUS OCHOBHBIX 3aKOHOB MaTEMaTUYECKUX HAYyK JJIsl PEIICHUS

HayK C 3aKOHOB TUIOBBIX 3a71a4 B 00JIaCTH JIECO3ar0OTOBOK U B
MPUMEHEHUEM |MaTeMaTUYeCKUX U obnactu nepeBornepepadboTku

MH(OPMAIMOHH |€CTECTBEHHBIX HAYK JJIs |YMEHHs: YMEET IPUMEHATH OCHOBHBIE 3aKOHBI

o- pelleHNs TUIIOBBIX 3a1a4 |MaTEMATHYECKUX U €CTECTBEHHOHAYYHBIX HAYK JJIs
KOMMYHHUKAITMOH |B 00J1acTH pellleHrs TUTIOBBIX 33/1a4 B 00JIACTH JIECO3arOTOBOK H

HBIX TEXHOJIOTHUH

JIECO3ar0TOBOK U
JIepeBOTNIEPEPadOTKH

B 00J1acTH JiepeBonepepadoTKu

HaBBIKH: BiiajieeT HaBbIKaMH HCITOJIB30BAHHUS
OCHOBHBIX 3aKOHOB MaTeMaTUYECKUX U
€CTECTBEHHOHAYYHBIX HAYK JJI PEIICHUS] TUIOBBIX
3amad B o0JylacTu

OIIK-1.3 ITpumensier
UH(POPMAaIMOHHO-
KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B PELLICHUN
TUTIOBBIX 337124 B
00J1aCTH J1€CO3arOTOBOK U
JepeBOTIepepadOTKH

3HAHHMS: 3HACT KaK MPUMEHHUTH WH()OPMAITMOHHO-
KOMMYHHKAIIMOHHbIE TEXHOJIOTUH B PEILICHUH
TUIOBBIX 3371a4 B 00JIaCTH JIECO3ar0TOBOK U
JIepeBONIEpepadOTKH

yMeHusi: YMeeT NpUMEHATh HH(OPMallOHHO-
KOMMYHHUKAIIHOHHBIE TEXHOJIOTUHU B PEILICHUH
TUIOBBIX 3371a4 B 00JIaCTH JIECO3aroTOBOK U
JIepeBOTIEPEPaAOOTKH

HaBbIKH: Biameer HaBbIKaMH UCTIONB30BaHUS
UH(POPMALMOHHO-KOMMYHUKALMOHHBIX TEXHOJIOTUI
IIPU PELICHUU TUITOBBIX 33]a4 B 00JIACTH
JIECO3aroTOBOK U JIepeBONepepadoTKU

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

Hucnunnuna oTHOCUTCS K 00s3aTenbHoN gacTu OITOIT.
JlucuunianHa sBisieTcs 00s3aTeIbHOM

W3yvyaemass IUCHUIUIMHA SIBJISIETCS OCHOBOM MJii MPOJOJKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KoMmreTeHnt B cnenyrouux aucuurmHax: ®Ousuka (YK-1), Xumus (YK-1), Haueprarenbnas
reometpus u nrkeHepHas rpaduka (YK-1), duzuka (OITK-1), Xumus (OITK-1), Mexanuka (OITK



-1), MaremaTuueckoe  MojenHpoBaHHE  (OCHOBBI ~ MOJEIMPOBAaHUS M ONTUMHU3ALUU
NPOM3BOJICTBEHHBIX ~ MPOIIECCOB  JIECO3arOTOBUTENBHBIX M JIepeBonepepadaThIBAIONINX
npou3BoAcTB) (OIIK-1); rocymapcTBeHHON HWTOroBOM arrectanuu B Qopme: BrimoiHeHne u
3alIUTa BBITYCKHON KBanu@pukanmoHHo pabotsl (YK-1), BeimonHeHue u 3ammra BBITYCKHOM
KkBanu(puKanroHHoi padotsl (OITK-1)

Pazzen 3. OLIMCAHUE OBPA30BATEJILHBIX TEXHOJIOI' WA

Jns dopmupoBaHus 3asBICHHBIX KOMIIETCHIIUN HCIIOJIB3YIOTCS METOAOJIOTMYECKHE TEXHOJIOTHH,
peau3yrone JeATENbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, ITPAKTUKO-OPUEHTUPOBAHHBIN
IIOAXO/BI.

OCHOBHBIMU CTPATETMYECKUMHU TEXHOJOTHSMU SIBJIIOTCS: JIEKLIMOHHBIE 3aHSTHS, IPAKTHUUECKUE
3aHATUSA

Ha pnocTixkeHuMe KOHKPETHBIX Leneil OOydeHHs HalpaBiCHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTMM: 3aJJaHUs, KJIIACCUYECKas JIEKIIMS

Paznen 4. COAEPXXAHUE JUCHUITJIMHBI

1 cemecTp

Konuuectso | Dopmupyembie

Bunnl u TeMEbI 3aHATHH
JacoB KOMIIETEHIINU

Paznen 1. Dy1eMeHThbI JJHHEHHOMH aJare0phbl 18 OIIK-1, YK-1

Jlexuus. BeeneHnue B Kypce BbICIIEW MaTreMaTUKH. Poib 1
MaTEMaTHKH B YCIOBHSX HAyYHO-TEXHUUYECKOTO IIporpecca.
Marpuubl. Buasr Mmatpun. PaBeHcTBo Matpull. JlelicTBus Haj
MaTpunaMu. Onpenennureny 2-ro 1 3-ro nopsiika i uX CBONCTBA.
MuHops! 1 anredpanyeckue 10N0JHEHUs. TeopeMa o pa3iaoKeHUN
OTIpe/IeIUTENS MO AIEMEHTaM POU3BOJIBHOIO paja. Teopema 06
AQHHYJINPOBAHUU OIPEIEITUTEIS.

Jlexuus. Jlekuust. O6parHas matpuna. Teopema cyniecTBOBaHUS U 2
€IMHCTBEHHOCTH 00paTHON MaTpHIbl. CHcTeMa TMHEHHBIX
ypaBHEHHIA, OCHOBHBIE MTOHATHS. MaTpu4Has 3aITUCh U MAaTPUIHOE
pelIeHre CUCTEMBI 3-X TMHEWHBIX YpaBHEHUI ¢ TpeMs
Hen3BecTHBIMH. CHUCTeMa m ypaBHEHUH C N HEM3BECTHBIMU. PaHT
MaTpuilbl. Pemenne cucreM TUHEWHBIX YpaBHEHUI METOJOM
l"aycca. Pemenne cucteM JTMHEMHBIX YpaBHEHUH METOJIOM
Kpamepa. CHucTeMbl JUHEHHBIX HEPABEHCTB.

IIpakTnueckoe 3aHsaTHE. BBEIeHNE B KypC BBICIIEN MaTEMaTHKH. 2
Ponp MaTeMaTHKH B yCIOBUSAX HAYYHO-TEXHUUYECKOTO Iporpecca.
Marpuisl. Buasl matpun. PaBenctBo matpun. JleiicTBus Ha
MaTpUIAMHU.

[IpakTuueckoe 3angaTue. Onpeaenurenu 2-ro U 3-To MOpsAJIKa U UX 2
cBoiicTBa. MUHOpHI U anredpandeckue nonoaHeHus. Teopema o
Pa3I0KEHUH ONPEAEIIUTENS IO JIEMEHTAaM IIPOU3BOJIBHOTO Psia.
Teopema 00 aHHYIHPOBAHUH ONPEISTUTEIS.

[Ipaktuueckoe 3anstue. ObpatHas marpuiia. Teopema 2
CYIIIECTBOBAHUS M UHCTBEHHOCTH 00paTHOM MaTpuilpl. Cuctema
JIMHEWHBIX YpaBHEHUH, OCHOBHBIE MMOHATHSA. MaTpruyHas 3a1uch u
MaTPUYHOE PEIICHHE CUCTEMbI 3-X TUHEHHBIX YPaBHEHUHN C TpEeMsI
Hen3BeCTHhIMU. CHUCTEMA M ypaBHEHHUH ¢ N HEM3BECTHBIMU. PaHT
Matpuibsl. Teopema Kponekepa-Kanemm. Pemenue cucrtem




JIMHEWHBIX YpaBHeHUH MeToi0oM ["aycca. Pemenne cucrtem
JUHENHBIX yYpaBHeHUN MeTo1oM Kpamepa. CrcTeMbl JIMHEHHBIX
HEPABEHCTB.

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO,

U3y4eHHE JOMOTHUTEIHHOTO MaTepraa, BHITOJHEHHE JOMAITHUX
3aJaHuN U

pacyeTHO-TrpaGuuecKux padoT.

Pa3znen 2. BekTopHasi aareopa

18

Jlexuust. CkansipHble U BEKTOPHbIE (PU3UYECKHE BETUUUHBI.
Bekropsl, 0OcHOBHBIE ITOHATUA. PaBeHCTBO BEKTOPOB. JInHElHbIE
olepanuy HaJl BEKTopaMu, cBoiicTea. Opt BekTopa. Teopema
(IpU3HAK KOJUIMHEAPHOCTH BEKTOPOB B T€OMETPUIECKOH Gopme).
ITpoexuns Touku Ha ock. CocTasistomas Bekropa. [Ipoexmus
BEKTOpa Ha OCb, CBOKCTBA Npoekuuii. [IpsmoyronpHas cucrema
koopauHat. Koopaunartel BekTopa 2 1 TOUKU. PaznoxeHue BekTopa
Ha COCTABJISIOLIME IO OCAM KOOpAUHAT. [[nmuHa BekTopa.
Hanpasisiromue KocuHycsl BeKTopa. 111 BEKTOPOB, 3aJlaHHBIX
CBOMMH KOOPJMHATAMMU: YCIOBUE PABEHCTBA, JIMHEHHBIEC OllEpaluy,
IIPU3HAK KOJUIMHEAPHOCTH BEKTOPOB. OIpeencHe NpoeKIuii
BEKTOPA, 33JIaHHOT0 KOOPJAMHATAMHU HA4aJIbHOM M KOHEYHOM TOYEK.
JlesieHue oTpe3ka B JaHHOM OTHOIICHHUU.

Jlexuus. CkansipHoe IpOU3BEIEHUE BEKTOPOB U €r0 CBOICTBA.
BripaxkeHue cKaJlsipHOro NMPOU3BEICHUS YEPE3 KOOPAUHATEI
COMHOHTeNEH. HeKoTopble NPUIIOKEHUS CKATIPHOTO
npousBeneHus. [Ipasas u nesas Tpoiika BEeKTOpoB. BekTopHOe
IIPOMU3BEJICHNE BEKTOPOB €r0 CBOMCTBA. BhIpaxkeHne BEKTOPHOIO
NPOM3BEACHUS B KOOPJAUHATHON popme. MexaHHUeCKUil cMbICT U
HEKOTOpBIE MPUJIOKEHUSI BEKTOPHOT'O IIPOU3BEICHUS (BBIYMCIEHUE
IUIONIA/IA TPEYTOJIbHUKA M MapajljiesiorpaMma, MOMEHT CHJIBL,
yriaoBasi ckopocTb). CMelnIaHHoe NPOU3BEIEHIE BEKTOPOB, €r0
TEOMETPUUYECKHUN CMBICIT M CBOMCTBA. 3aIllUCh CMEIIAHHOTO
IIPOM3BEIEHUS B KOOpAUHATHON Qopme. HekoTopele npuioxeHus
CMEIIaHHOTO NMPOU3BeIeHHs (BBIUMCICHHE 00beMa
apaJuleJIenuIIea, TPEYroIbHON IUPAMUIEL).

[TpakTrueckoe 3ansTHE. JIMHENHBIE ONepallui HaJl BEKTOPaMU, UX
cBoMcTBa. JlekapToBa cCUCTEMA KOOPIAWHAT HA IJIOCKOCTH U B
npoctpancTBe. CocTaBisAomas BEKTOPA, IPOEKIIH BEKTOpa Ha OCb,
cBoMcTBa npoekuuid. OpT BekTopa. PaznokeHne BEKTOpa 1o OpTaM.
Koopaunats! Bekropa. JInHelHbIe onepaiuy HaJl BEKTOpaMU B
KOOpAMHATHOU (hopMme.

[IpakTuueckoe 3anstue. CKaJsipHOE IPOU3BEIECHUE BEKTOPOB U €T0
cBolicTBa. I'eoMeTpuUecKe NIPHIOKEHHUS.

[IpakTuueckoe 3ansTue. BekTopHOe nMpou3BeieHre BEKTOPOB U €ro
cBoiicTBa. CMENIaHHOE NMPOU3BEICHUE BEKTOPOB M €TI0 CBOMCTBA.
I'eoMeTpHuecKkre NPUIIOKEHUSL.

OIIK-1, YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4eHUE JOMOTHUTEIIPHOTO MaTepraa, BBIMOJHEHNE JOMAITHUX
3aJaHuN 1

pacyeTHO-IrpaduuecKkux padoT.

Pasznen 3. AHaJIuTHYeCKAs reoMeTpus

21

Jlexuus. /IBe OCHOBHBIE 337ja4X AaHAIUTUYECKON T€OMETPUU.
VYpaBHeHME NPSIMO Ha IIIOCKOCTH. AHAIU3 O0ILEro ypaBHEHUs
IPsIMOM Ha IIOCKOCTU. B3anMHOE pacrnoioskeHne npsiMbIX Ha
IUIOCKOCTH. Y PaBHEHHE IJIOCKOCTU B MPOCTPAHCTBE. AHAIU3
0011ero ypaBHEHUs INIOCKOCTH, IOCTPOEHHE IUIOCKOCTU. B3anMHoe
PACIIOJIOKEHHE MIIIOCKOCTEH.

Jlexuus. YpaBHeHue npssMon B IPOCTpaHCTBE. B3anmuoe
pacrosokeHUe NPSAMBIX B IPOCTPAaHCTBE. B3anMHOE pacrosokeHue
IPSIMOM U IJIOCKOCTHU B ITpocTpaHcTBe. KpuBbie BTOporo nopsijaka
Ha IJIOCKOCTU. Y paBHEHUS OKPYKHOCTH, 3JUIUIICA, TUIIEPOOIIBI,
napabosibl. AHaNU3 ypaBHeHUs BTopoil creneHu. [lonspras
CUCTEMA KOOPJAMHAT Ha IUIOCKOCTH, CBSI3b MEXy IOJISIPHOU U
JIEKapTOBOM CUCTEMAaMHU KOOPAWHAT.

[Ipaktuyeckoe 3angaTue. /[Be OCHOBHBIE 3aaUM AaHATUTHYECKOMN
reoMeTpun. IIpsimMast THHMS HA TNIOCKOCTH.

[TpakTueckoe 3austue. Kpussie BToporo nopsiaka. [lonsapuas
CUCTEMAa KOOPJMHAT.

IIpakTrueckoe 3ansatue. IIpsgmas U IIOCKOCTH B IPOCTPAHCTBE.
B3anMHOe pacnionoxeHue npsMbIX B IpocTpaHCTBE. B3anuMHoe
PacoJIOKEHUE IPSIMOU U IJIOCKOCTH B IPOCTPAHCTBE.

3amanus 111 CaMOCTOSITEIbHOM pabOTHI, B TOM YKCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO,

M3y4deHue JOMOIHUTEIHHOTO MaTepraa, BBIMOJTHEHNE JOMAIITHUX
3aJaHuM U

pacueTHO-rpabuIeCKuX padoT.

OIIK-1, VK-1

Pa3zgen 4. BBenenue B MaTeMaTHYECKHI aHAJIN3

18

Jlexuus. IloctosiHHbBIE U IEpeMeHHbIE BeTuYnHbL. [loHsTHE
byHKIMH, crioco0b! 3aaHusl. beckoHeuHo Masble QYHKIIUU U X
coiictBa. [lonstue mpenena GpyHkuuu Ha 6ECKOHEYHOCTH U B
Touke. [ 'opu30oHTaIbHAS aCUMIOTOTa. ACUMITOTHYECKOE
paznoxenue GyHkuuu. OCHOBHBIE TEOPEMBI O TIPE/IeNax.
CpaBHeHre 0€CKOHEYHO MATBIX (DYHKIIHA.

Jlexuus. beckoneuno 6onpinas ¢pyHkuus. BeprukanbHas
acumnToTa. Teopema o cBsI3u OECKOHEYHO Majiol M OECKOHEYHO
6onboi ¢pyHkuuu. [lepBblit 1 BTOpOii 3aMedaTeNIbHbIN mpeer.
OpnHocropoHHMe npenesnsl. HempepbIBHOCTh PYHKIIMH B TOUKE.
Knaccugukarus Touek paspeiBa. HenpepblBHOCTh (PyHKIIMH Ha
orpeske. CBoiicTBa hYHKIMI HENPEPHIBHBIX HA OTPE3KE.

[Tpaktuyeckoe 3anstue. OyHKIM, 001aCTh ONpPEACICHHS, 001aCTh
3HauYeHUH QyHKIMH. YeTHOCTh, HEYETHOCTb, IIEPHOIUIHOCTD

GyHKIHH.
IMousatre npenena GyHKIUK. PackpbeITiE HEONIPEIEIEHHOCTEN.

OIIK-1, YK-1




IIpakTnueckoe 3anatue. [1epBbiii 1 BTOpO# 3aMeyaTeIbHbIE
peiebl.

[TpakTueckoe 3austue. HenpepoiBHocTh hyHKIIMU. Touku

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM UMCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia v MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4deHUE JAOMOTHUTEIHPHOTO MaTepraa, BBIMOJHEHNE JOMAIITHUX
3aJaHuN 1

pacueTHO-TrpadhuYeCKuX padoT.

Paszpnen S. lu¢pdepennuanbHoe HCHUCAEHHE PYHKIUM OHOMI
nepeMeHHoM

18

Jlexuus. [lonaTre mpon3BOAHOMN. Y CIIOBHE CYIIECTBOBAHUSA
npou3BoHON. ['eomMeTpruuecknii 1 PU3NIECKUN CMBICT
npou3BoaHoi. [IpaBuna nuddepenuuponanus. [IponsBomHas
oOpatHo#t ¢pyHk1uH. BeiBoa popmyt mpou3BOIHBIX OCHOBHBIX
ayieMeHTapHbIX GyHKIMH. Jlorapupmudeckoe

g depeHInpPOBaHHE.

Jlexuwst. [TponsBomHbIe BRICIIUX MOPAAKOB. Auddepennnan
(GYHKIIMY U ero CMBICT. BripakeHne mponu3BOIHBIX BBICIINX
nopsiakoB uepe3 auddepennnan. [Ipmioxenne quddepennnana K
npuOIMKEHHBIM BhlurcieHusM. JuddepennmpoBanue GyHKimii
3a/IaHHBIX HESBHO U napamMerpudecku. Teopema Pepma u ee
reoMeTpuuyeckui cMmbici. Teopema Poss u ee reoMmerpuuecKui
cMmbicit. Teopema Ko u cneacreue u3 Hee. Teopema Jlarpanka u
ee reoMeTpudeckuid cMbIci. @opmysia KOHEYHBIX TPUPALLEHUH.
ITpasunio Jlonurtans. PackpbeITie HEONPEIEIEHHOCTEN.

[TpakTuyeckoe 3aHsaTre. Beruncienne npou3BoIHON C TOMOIIBIO
npaBul AU GepeHINPOBAHNS U TaOIUIBI TPOU3BOIHBIX.
JnddepeHupoBanue CI0KHON (HYHKIIMH.

[Ipaktuueckoe 3anstue. Jlorapupmudeckoe nuddepeHmpoBaHue.
[TpousBoaHbIe BEICIIUX MOPsiAKOB. uddepenurpoBanue GyHKIUH,
3a1aHHBIX HCIABHO U NapaMCETPHUUICCKH.

[Tpaktuyeckoe 3anstue. JJuddepeniuan u ero UCMoab30BaHUE IS
IPUOIMKEHHBIX BBIUMCICHUMN.

3amanus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJr0TOBKA K TEKYIIeMY
KOHTPOJTIO,

W3YYEHHUE JOMOIHUTEIHHOTO MaTepraa, BEIMOTHEHHE JOMAITHUX
3aJaHui "

pacueTHO-IpadUIECKUX PaboT.

OIIK-1, VK-1

Pazgea 6. [Ipunoxenusi nuddepeHIuaIbHOI0 UCHNCICHU S
¢ YHKIMM 0HOII TepeMeHHOM

15

Jlexms. Bo3pactanue u yosiBanue (yHKIIMM HA HHTEpPBAJIC.
JlocTaTouHbli MpU3HAK BO3pacTaHMs U yObIBaHUS QyHKIMH. ToUKu
skcTpemyma. Heob6xoaumblil mpu3HaK CyliecTBOBaHUS IKCTPEMyMa.
[TepBblii 1 BTOPOH 10CTaTOYHBIE MPU3HAKHU CYILIECTBOBAHUS
skcTpeMyMa. Hanbonbiee 1 HauMeHblIee 3Ha4eHus! PyHKLUU Ha
oTpe3Ke. BBIyKIIoCcTh M BOTHYTOCTh Ipaduka (GyHKINH.
JlocTaTouHBIN NPU3HAK BBITYKJIOCTH WM BOTHYTOCTH Irpaduka
¢ynkunu. Touku nepern6a. AcuMnToThl rpaduka GyHKIHH.

OIIK-1, YK-1




HeoOxoaumblil 1 TOCTATOYHBIN MPU3HAKH CYIICCTBOBAHUS
ACHUMIITOT.

[TpakTueckoe 3ausrtue. [Ipunoxenus nuddepeHnuaibHOro
WCYUCIICHHUS.

DuU3NYECKUN U TEOMETPUUYECKHUI CMBIC IPOU3BOIHON. Y paBHEHHE
KacaTeapHOU U HopManu. [IpaBuno Jlonurana. MOHOTOHHOCTB
byukun. Dxctpemymbl. Hanbomnbiiee 1 HauMeHblee 3HaueHue Ha
oTpe3ke. TeKCTOBBIE 331a4l HA SKCTPEMYM.

[pakTrueckoe 3ansaTre. Touku nepernda, BBITYKIOCTb U
BOTHYTOCTh Tpaduka QyHKIUU. ACUMITOTHI rpaduka GyHKIHH.
[IponsBosHas u ee npuitokeHus. [loctpoenue rpaduka GyHKIUH.

3amaHus U1 CAaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJTHEHUE
KP, PI'P

W3yueHne TeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOIJIIO,

U3y4eHHE JOMOTHUTEIHHOTO MaTepraa, BHIOJHEHHE JOMAITHUX
3aJlaHUH U

pacueTHO-TpadhuUeCKuX padoT.

MHas koHTaKTHas pa60Ta:

2 cemecTp

Buap! 1 TeMbI 3aHITHH

KommuectBo
qacoB

dopmMmupyemsbie
KOMIIETCHIINH

Pasznen 7. @®yHKIMHN HECKOJbKHX NepeMeHHbIX

17

Jlexuus. O6nacTb (OCHOBHBIE MOHATHS). DYHKIIHS IBYX U
HECKOJIbKUX TIepeMEHHBIX. EcTecTBeHHas 001aCTh ONPE/ICIICHNS.
['eomeTpuyeckoe n300pakeHNe PYHKIIMU JBYX EPEMEHHBIX.
[ToBepxHOCTH BTOPOTO MOPsi/iKa, UX moctpoeHue. [Ipenen u
HENPEPBHIBHOCTH (PYHKIIMH JBYX NepeMeHHbIX. CBONCTBA (PYHKITHI
HENPEpBIBHBIX B 3aMKHYTOM orpaHnyeHHon obnactu. [Ipupamenue.
Yactubie npousBoaHblie U Auddepenunansl. Juddepenupyemocts
GbyHKIIMM IByX NepeMeHHbIX. HeoOxoaumoe u gjoctatouHoe
ycnoBus AuddepeHunpyeMoct. YacTHbIe TPOU3BOIHBIE BTOPOTO
nopsaka. JIuddepeHinuan BTOporo mopsaKa.

2

Jlexuust. OkeTpeMyM (QyHKIMM JBYX nepeMeHHbIX. Heo6xonnmoe
YCIIOBUE CYIIECTBOBAHUS SKCTPEMYMA U €r0 F€OMETPUUECKHI
cMbIcil. JlocTaTouHble YCiIoBUs (0€3 10Ka3aTenbCTBa).
AGCOJIOTHBIN SKCTPEMYM, aJITOPUTM €ro HaxoxkAeHus. CkanspHoe
noJie. [Ipon3BoHas 110 HAaNIpaBIEHUIO. [ paueHT.

[TpakTrueckoe 3ansatue. O0nacTh onpenaenenns GyHKIUU ABYX
nepeMeHHbIX. [ToBepxHOCTH BTOpOro nopsinka. YactHele
IIPOU3BOJHBIC IIECPBOI'O U BTOPOI'O ITOPAJIKOB.

[TpakTudeckoe 3aHsATHE. Y paBHEHUE KAacaTeIbHOM MIOCKOCTH U
HOpMaJIH K MoBepXHOCTH. JluddepeHnrpoBanme HeIBHOM
dbyuakun. Juddepennuan nepsoro nopsaka. [[pumenenue
nosHoro auddepennnana K IPUOIMKEHHBIM BLIYUCICHUSIM.

[TpakTuyeckoe 3aHsATHE. DKCTPEMYMBI, HAUOOJbILIEE U HAUMEHBIIIEE
3HaYeHUs PYHKIMH JBYX NepeMeHHbIX. CKalspHOe moJe.
IIpou3BoHas 10 HANPABJICHUIO U TPAJUCHT.

OIIK-1, YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4eHUE JOMOTHUTEIIPHOTO MaTepraa, BBIMOJHEHNE JOMAITHUX
3aJaHuN 1

pacyeTHO-IrpaduuecKkux padoT.

Pa3gen 8. KoMmiekcHbIe YHCJIa

12

Jlexuus. KommuiekcHble yncna. ['eomerpudeckas HHTEpIpeTanys
KOMIUIEKCHOTO yHcia. Tpuronomerpudeckas v oka3areabHas
(hOpMBI KOMITJIEKCHOTO uncia. JleficTBHS HaJl KOMIUIEKCHBIMU
YuciIaMU B aJire0panyeckoi, TPUrOHOMETPUUECKOH 1
nokasarenabHoi Gopme. [loHsTHE HYHKIIMKA KOMITJIEKCHOTO
EPEMEHHOTO.

HpaKTI/I‘-IeCKOG 3aHsaTue. KoMIiekcHEIe qucia, HGfICTBHFI Hag HUMUA

B TPUTOHOMETPHUUYECKOH, AIreOpandeckoy 1 MOoKa3aTeabHoNu hopMe.

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYILIEMY
KOHTPOJTIO,

M3y4eHUe JAOMOIHUTEIHHOTO MaTepraa, BBIMOJHEHNE JOMAITHUX
3aJlaHUH U

pacueTHO-IrpabuIecKux padoT.

OIIK-1, VK-1

Pa3znen 9. UnTerpajbHoe ncumcjaeHne

21

Jlexuust. ITepBooOpasnas ¢pyHkuuu. HeonpenenenHslii HHTErpa u
ero cBoiictBa. OCHOBHbBIE METO/bl UHTETPUPOBAHUSI:
HEIOCPEICTBEHHOE, 3aMEHA IIEPEMEHHON, UHTErPUPOBAHUE 10
YaCTsIM.

Jlexuus. 3agauu, NPUBOSAIIUE K TIOHATHIO ONPEIEICHHOTO
uHTerpana no ¢urype. OnpeaeneHHbId HHTETpal M0 UType U ero
cBoiicTBa. ['eomerpuueckue u puznyeckue npuioxenus. opmymna
Hrrorona-JleliOnuna. 3ameHa nepeMeHHOM, UHTErPUPOBAHUE 10
yacTaM. [IpulnmkeHHOe BBIYMCIIEHNE ONPEeIEHHOI0 HHTerpaa.
HecoOcTBeHHBIE HHTEPATIBL.

IIpakTrueckoe 3ansatue. HeonpeneneHuslii HHTErpall.
Henocpencrsennoe uarerpupoBanue. [logsenenne noa 3Hak
muddepenimana. 3aMeHa nepeMeHHON 1 UHTErpUPOBAHUE 110
YacTsM B HEOIPENEIECHHOM UHTErpaJe.

IIpakTrueckoe 3ansatue. IHTErpupoBaHue BBIPAKEHUN,
COJIepKaIIMX KBAJPATHBIA TPEXUJIEH.

WHTerpupoBanue TPUrOHOMETPUYECKUX (QYHKIIUH.
HuTerpupoBanue palioOHaIbHBIX AP0Oel U MpOoCTeHIINX
UPPALMOHATIBHOCTEM.

[IpakTnueckoe 3ansatue. OnpeneneHublid HHTErpai. @opmyia
Herotona-Jleitoaua. Metos 3aMeHbl IEPEMEHHOM, METOT
MHTETPUPOBAHMS 10 YACTSIM.

[TpakTuyeckoe 3anstue. ['eomerpuueckue u pusnyeckue
MPUJIOKEHUS ONPEeeNIEHHOT0 HHTEerpaia (BbIUMCIeHHE TIoLanen
IUIOCKUX (UTYp, 0OBEMOB TeJ BPALLICHUS U JJHHBI TyTH).
HecoOcTBEHHBIE MHTErPAJIBI.

OIIK-1, YK-1




3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4eHUE JOMOTHUTEIIPHOTO MaTepraa, BBIMOJHEHNE JOMAITHUX
3aJaHuN 1

pacyeTHO-IrpaduuecKkux padoT.

10

Pa3znen 10. IndpdepennnaiabHbie ypaBHEeHH

14

Jlexnwmst. 3agauu, npuBosIIUe K U HepeHInaIbHbIM
ypaBHeHUsIM. OcHOBHBIE OHATHA. Teopema u 3agaua Komm.
Huddepenunansupie ypaBHeHHs | mopsaka: ¢ pa3aesomyuMucs
HEepPEMEHHBIMU, OJJTHOPOHbIE, JTMHEHHbIE, ypaBHEHMs bepHyu.
Juddepenunansubie ypaBaenus Il mopsiaka, OCHOBHBIC TIOHATHS.
Juddepenunansusie ypaBHeHus 1l nopsaka, qomyckaronue
MOHMKECHUE TTOPSJIKA.

Jluneiinsle nuddepenuunansuple ypaBHeHus Il mopsiika, OCHOBHbIE
nonsatus. Teopema Komwu. JInHeliHbIe OAHOPOIHBIE
muddepennmanbabie ypaBHeHus 11 nopsaka. Teopema o CTpykType
obmrero pemnienus. JIunelinsie 0fHOPOHBIE TU( GepeHIaTbHBIE
YpaBHEHMS € OCTOSHHBIMU KO3 duientamu. JluHeiHble
HEOJHOPOAHbIE TU(PepeHIIHATbHBIE YPaBHEHHS BTOPOTO MOPSIKA,
TEopeMa O CTPYKTYpe o0LIero peuieHus. MeroJ1 HeonpeaeaeHHbIX
K03 PHUIMEHTOB PEUICHNUs JINHEHHOTO HEOTHOPOIHOTO

T hepeHIMaIbHOr0 YpaBHEHUS C TOCTOSIHHBIMU

K03 umeHTamMu.

[TpakTrueckoe 3austue. Juddepennmanbubie ypaBHEHUs IEPBOTO
NOPSJKA: C Pa3AEIAIOUIMMUCS IEPEMEHHBIMHU, OJJHOPOIHBIE
muddepeHManbHble ypaBHeHUs. JIuHeliHble quddepeHnnaibHble
YPaBHEHHUS IEPBOTO MOPSAIKA.

[Mpaktuyeckoe 3ansTue. JuddepeHnuanbapie ypaBHEHUS BTOPOTO
Hopsi/iKa, JOMYCKAIOLIMe MOHWKEeHNe Nopsiika. JIuHelHble
oaHOpoiHbIe AuddepeHIInaTbHbIe YPaBHEHUS C TOCTOSTHHBIMU

ko3 uurentamu. JIunelnsle HeoJHOPOAHBIE AU PepeHINaTbHbIE
yYpaBHEHHS C TIOCTOSTHHBIMU K03 uimentamu. Penienne cucrem
JIMHEWHBIX YpaBHEHHH.

3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJHEHNE JOMAITHUX
3aJaHui 1

pacyeTHO-TrpaduuecKkux padoT.

OIIK-1, VK-1

Paznen 11. YUncsioBblie 1 GYHKIIMOHAJIbHbIE PSJIbI

14

Jlexuus. Yucnossle psiabl. CXOAUMOCTb U CyMMa psifia.
Heobxoaumerii mpu3zHak cxonauMocTd. CBOWCTBA YHMCIIOBBIX PSIOB.
Jocratounsie nmpu3Haku psiioB Jlanambepa, Komu, nHTErpanbHbIii
npusHak. [IpusHaku cpaBHeHus. 'apMoHndeckuii, 000011IeHHbIH
rapMOHMYECKHUI, TeOMETPUUECKUH psijl. 3HAKOUYEPETYIOLIUECs
psanel. [Ipusnak Jleitoauia. 3HakonepeMeHHbIe psibl. AGCOTIOTHAS
U yCIIOBHAsA CXOAUMOCTh. DYyHKIMOHATBHBIE psAJibl. CTEeneHHbIE
psiabl. Teopema Abens. Pagnyc u 061acTh CXOAUMOCTH CTENEHHOTO

[TpakTueckoe 3ansaTue. Yucnossle psabl. OCHOBHBIE TOHATHS.

OIIK-1, YK-1




[Ipu3Haku cXO0QUMOCTH YUCIOBBIX psaoB ([Jamambepa, Koy,
CPAaBHEHMSI, UHTETPAJIbHBIN PU3HAK).

[IpakTrueckoe 3aHsaTHE. 3HAKOTIEpeMEeHHBIC bl [Ipu3HaK
Jleitoauna. YcinoBHas 1 abOCOIMI0OTHAA CXOAUMOCTh. CTelleHHbIE
psiabl. O6nacTs cxoauMocTh. Psaasl Teiimopa u Makiiopena.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepHaja U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO,

U3y4eHHE JOMOTHUTEIHHOTO MaTeprala, BHITOJHEHHE JOMAITHUX
3aJaHuN U

pacyeTHO-TrpaGuuecKux padoT.

Pa3znen 12. DaeMeHTHI TEOPHsI BEPOSITHOCTEH

15

Jlexmms. Knaccudukarus cooertuii. Kinaccuueckoe,
CTaTUCTUYECKOE, TEOMETPUIECKOE ONPEICIICHUE BEPOATHOCTH.
DneMeHTbl KOMOMHATOPUKH: TIEPECTAHOBKH, COUETaHUs,
pa3smenienus. [leiictBus Hax coObiTUsAMU. Teopema ciaoxeHus
BEPOATHOCTEH. Y CIIOBHAS BEPOATHOCTH COOBITHS. Teopema
yMHOXeHUs BeposiTHocTel. HezaBucumele coObiTus. @opmyiia
nonHou BeposTHOocTU. Dopmyia belieca. [loBTopHbIE HE3aBUCHMBIE
ucnbiTanuss. @opmyiel bepnyinu, [lyaccona.

JluckpeTHble cilydaiiHble BEJIMYMHBI. 3aKOH pacipeeseHus u
GyHKIMSA pacupeneneHus. MaTemaTuueckoe 0XKUAaHue u
JUCIIepCUsl AUCKPETHOM CITydyailHOW BEJTMYUHBI.

HenpepsiBHble cnydalinble BennunHbl. QyHKINS pacpeieIeHus U
IJIOTHOCTB pacmpenenacHus. MatemaTudeckoe OKuJaHue u
JVICHIEPCHS HENPEPLIBHON CITYYalHON BEJIMYUHEI

[TpakTrdeckoe 3aHsATHE. DIeMEHThl KOMOUHATOPHKH.
Kraccuueckoe, CTaTUCTHYECKOE M TEOMETPUIECKOE OTPECIICHHE
BepoATHOCTH. JleiicTBUsI HaJl COOBITUSAMU. TeopeMbl CIIOKEHUS U
YMHOKEHHS BEPOSITHOCTEN.

[Ipaktuueckoe 3anstue. Dopmyina MOIHONW BEPOSATHOCTH U
dbopmyna baiieca. ®opmyna bepaymnu. [IpubnmxeHusie GopmMyIib.
JluckpeTHble U HENMPEPBhIBHBIE Cy4yaiiHble BETUYUHBI. YN CIIOBBIE
XapaKTEPUCTUKU CITydyalHbIX BeTMUYUH. OCHOBHBIE BUJIBI
pacupeaeacHu cIydYaliHbIX BEJIUYUH.

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ MOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-TpadhuYeCKnX padoT.

OIIK-1, YK-1

Pa3zgen 13. Di1eMeHTHI MATEMATHYECKON CTATUCTHKH

15

Jlexuus. Ilpenmer u 3a1aun MaTeMaTH4ECKON CTaTUCTUKH.
['enepanibHas U BbIOOPOYHAs COBOKYMHOCTH. CTaTUCTHYECKOE
pacripeniesieHie BEIOOpKH. DMIupuieckas QyHKIUs
pacnpezaenenus. [loauron u ructorpamMmma. Beibopounas cpenuss u
BbIOOpOuHas qucnepcus. CTaTUCTUYECKUE OLEHKH MapaMeTpoB
pacrpenesneHus. ToueuHas OLEHKa MaTEeMAaTHYECKOI0 OXKHIaHUs,
JUCIIEPCUH, CPEAHETO KBAAPATUYECKOIO OTKIOHEHUS.
HHTepBasibHbIE OLIEHKU MTApaMETPOB HOPMAIIBHOTO PACIPEEICHHUS,

OIIK-1, YK-1




BEPOATHOCTH OMHOMUATILHOTO pacnpezeneHus. JloBepurenbHbIi
uHTEpBaJl. JloBepUTEIbHASI BEPOSITHOCTD.

[TpakTrueckoe 3ausTue. OCHOBHBIE MOHATHS CTATUCTUKU (BBIOOPKA, 2
MOJIUTOH, TUCTOTPAMMAa, CTATHCTUYECKas ()yHKITUS
pacnpezeneHusi). ToueyHble OLIEHKH MapaMeTPOB PACIPEICICHHUSL.

IIpakTrueckoe 3ansaTue. JJoBepuTEIbHBIN HHTEPBAIL. 2
3akoH 6oabmuX yncen. CTaTucTudeckue runoTe3nbl. Kpurepuii
ITupcona. Koppemxsuust. Perpeccust.

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHralia v MOATOTOBKA K TEKYIIEMY
KOHTPOJTIO,

W3y4deHUe JAOMOTHUTEIHPHOTO MaTepraa, BBIMOJHEHNE JOMAIITHUX
3aJaHuN U

pacyeTHO-rpaduuecKkux padoT. 9

Wnag xonTakTHag padora: 0

IToaroToBKa K 9K3aMeHY 30

ITpoBeeHne 3K3aMeHa 6

Paspen 5. METOJUYECKUE VKA3AHUS JUISI OBYYAIOUIUMXCSI 110 OCBOEHUIO
JIACLIUTUIMHBI

N3yyeHne gucumnnuuel 5.1.1.8 "MaTemaTuka" pekomeHayeTcs HayaTb C O3HAKOMSIEHUSA C
paboyen nporpamMmon, ee CTPYKTYpPOW U cogepxaHnem pasferioB. YYebHbI maTepuan
CTPYKTYpUpPOBaH,  M3y4yeHne  OUCUMUNAMHBI  OCYLWEecTBASeTCa B TeMaTUyecKoun
nocrnegoBaTeribHOCTH.

3aHATUA NEKUMOHHOIo TMNa 4arT CUCTEMATU3NMPOBaHHbIE 3HaHMs No auncumnnuHe b5.1.1.8
"MaTemaTunka", KOHUEHTPUPYIOT BHMMaHUE Ha Hanbonee CroXHbIX U BaXHbIX BOMPOCaX.
Bo BpemMs NEKUMOHHbLIX 3aHATUM PeKOMEeHAYeTCs BEeCTU KOHCMEeKTMpOoBaHue Yy4ebHOoro
MaTtepuana; obpawiate BHUMaHNe Ha (OOpMYIMPOBKN N KaTeropun, packpbiBatoLne cyTb
npobnembl, SBNEHMS WM npouecca; 3aduMKCUpoBaTb BbIBOAbI WM MpPaKTUYECKMEe
pekoMeHaauunm.

MoarotoBka K 3aHATUAM CEMWHAPCKOrO TUMa BKIOYAET O3HaKOMSIEHWEe C MNiiaHOM
npakTnyeckoro (flabopaTtopHoro) 3aHATUSA; paboTy C KOHCMEKTOM FNEKUWIA, BbINOSTHEHME
AomMalliHero 3agaHua, paboty ¢ yd4ebHoOM Ku  y4eBHO-MeToauYecKon nuTepaTypou,
Hay4YHbIMM n3gaHNaAMm " 3NEKTPOHHbIMM obpasoBaTenbHbIMK pecypcamu,
pekoMeHAoBaHHbIMKM  pabodenn nporpammon gucumnnuHbl  B.1.1.8 "MaTtemartuka".
CopepxaHne camoctodaTenbHon paboTbl onpegensietca paboven  nporpammon
ancuunnmiel 6.1.1.8 "MatemaTtuka", OUEHOYHbIMM U METOANYECKMMM MaTepuanamm,
3agaHnaMM U ykasaHusmMu  npenogasatend. CamoctositenbHass pabota  MoxXeT
OCYLLECTBNATLCS B ayAUTOPHOM M BHeayguTopHOW chopmax. SdEKTUBHBIM CPeCTBOM
OCYLLECTBMEHUA CaMOCTOATENbHON paboThbl SBASETCA 3NEKTPOHHAs WMH(OPMAaLMOHHO-
obpasoBatenbHaa cpefja yHuMBepcuTeTa, KoTopasi obecneyvMBaeT  OOCTyn K
obpasoBaTtenbHOM nNporpamme, paboyen nporpamme gucumnnuHel 6.1.1.8 "MatemaTtuka",
K SNEKTPOHHbIM OUOGNMOTEYHBbIM cucTEMaM, npodeccuoHanbHbiIM 06asam AaHHbIX U1

NHGOPMAaLNOHHBIM CNpaBOYHbIM cuctemam.
N3yyenne pgucuunnuubel B.1.1.8 "MaTtematmka" BKknOYaeT BbINOSIHEHME pPACYETHO-
rpadpuyeckon paboThbl, KOHTPOJSIbHON paboThbl.

MepuognyHoCTb npoBedeHnsa, (opMbl TEKyLLEero KOHTPOSMSA YCNeBaemoCTWU, CUCTeMa
OUEHMBAHNA XO0Oa OCBOEHUA AOUCUMMNNWH npeacTaBneHbl B paboden nporpamme.
dopmon NpomMexyToyHon aTTectaumm no aucumnnmHe b6.1.1.8 "Matematuka" asnsawoTca
3a4€T N SK3aMeH.



Pa3nen 6.

MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOIMYECKOE 00ecIIeueHne

YYEBHO-METOJINMYECKOE

KommuectBo
AK3EMIUISIPOB MEYATHBIX

NoNe CHucoK UCIOJIb3YyEMOM JIUTEPATYPhI M3JAHUH, MMEIOIIXCS B
n/m OuOJIHOTEKE, MITH
AJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MIHTEepHET
YYEBHBIE, YYEBHO-METOAMYECKUWE 1 HAYUYHBIE U3JJAHUA
1. [COopHuk 3amay mo BbICHIEW MAaT€MaTUKE C KOHTPOJbHBIMU 20

paboramu [Tekcr] nocooue / K. H. Jlyary, O. T.
IIucemennsiii, C. H. ®enun, 10. A. llleBuenko. Y. 1. 14-¢ u3n,

2022. - 574, [1] c. ISBN 978-5-8112-6174-1. Dk3eMIUISIpHI:
Bcero 20.

2. |Harancon, W. II. Kparkuii Kypc BbICIIEH MaTeMaTUKH
[DnexTponHsIi pecype] : yuebHoe mocobue / U. I1. Harancon. | https://e.lanbook.com/book/2
10-e usn., crep. Cankrt-IlerepOypr: Jlans, 2022. - 736 c. ISBN 10320
978-5-8114-0123-9.

3. |KysnenoB, A. B. Bricmas matemaTtnka. Matematuueckoe
nporpammupoBanue [iekrtpoHHblii pecypc] / Kysnemor A. [ https://e.lanbook.com/book/2
B.,CakoBuu B. A.Xomon H. U. 4-e wusn., crep. CaHKT- 11070
IletepOypr: Jlaus, 2022. - 352 ¢. ISBN 978-5-8114-1056-9.

4. |Tyraub6aes, A. A. OcHOBBl BbICIIE MaTEMAaTUKH
[DnexTponnsiit pecype] / TyranbaeB A. A. Cauxt-IletepOypr:| https://e.lanbook.com/book/2
Jlanb, 2022. - 496 c. ISBN 978-5-8114-1189-4. 10698

5. |MuxanapoBa, Omnbra BacunweBna. JluneiiHas anreOpa. 2/
Bekrtopras anrebpa. Ananmutuueckas reomerpust [Tekct] :|https://portal.volgatech.net/bo
yueOHO-MeToIuuecKkoe mocobue mo pasgenam "Jluneiinas|oks/Mikhadarovaineynaya al
anrebpa’, "BekropHas anreopa", "Ananutudeckasi| gebra_Vektornaya_algebra_
reomerpus" nuciumuinael "Marematuka" / O. B. Muxanaposa, | Analiticheskaya_geometriya_
C. H. Cycanmna; MuUHUCTEPCTBO HAyKM U BBICIIETO 2024.pdf
oOpazoBanusi  Poccuiickoit ~ ®epepanuu, OIbOY BO
"TloBoMmxCKUI roCyAapCTBEHHBIN TEXHOJIOTMYECKUI
yuupepcuter”. Momkap-Ona: IITTY, 2024. - 107 c. ISBN
978-5-8158-2402-7. Dx3eMIuIspbl: Bcero 2.

6. |[Iucemennsrii, JImutpuii TpodumoBrny. KoHcnekT neknuii mo 9
Boicield Matematwke [Tekcr] : [mommerii kxypc] / . T.
IIncemennnrii. 15-¢ m3n. Mocksa: AfIPHC-HPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMIuspsl: Bcero 9.

7. |I'mypman, Brnagumup EdumoBnuu. PykoBoACTBO K pelIeHHIO
3aJa4 MO TEOpUHM BEpOSATHOCTEH M  MaremaTtmueckoii | https://urait.ru/book/rukovods
craructuke [Tekcr : DmexkTpoHHBIH pecypc] : ydebnoe| tvo-k-resheniyu-zadach-po-
nocobue nans By3oB / B. E. I'mypman. 11-e u3a. Mocksa: teorii-veroyatnostey-i-
IOpaiiT, 2025. - 406 ¢ ISBN 978-5-534-08389-7. matematicheskoy-statistike-

559583

8. |I'mypman, Bmagumup Edumoruu. Teopust BepositHoctedt u| https://urait.ru/book/teoriya-
MareMaruueckas cratuctuka [TekcT : DneKkTpoHHbIN pecypc| veroyatnostey-i-
. yueOumk mis By3oB / B. E. I'mypman. 12-e m3a. Mocksa:| matematicheskaya-statistika-
IOpaiit, 2025. - 479 ¢ ISBN 978-5-534-00211-9. 559584

6.2. MarepuanbHO-TeXHUYECKas 0a3a ¥ mporpaMMHoOe oOecrieueHre




NeNe | Ayauropuu st npose- | [lepeueHb oCHOBHOTO 000pyOBaHUS IIporpammHoe
/T | IeHUs YICOHBIX 3aHATHH, oOecrieuenne
CaMOCTOSITENILHOM pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 241 () Kommiekt yue6HOM Mebenn (1) Microsoft Windows
Enterprise, CnpaBouHas
paBoBas cucrema
"Koncynprant  Ilmroc",
Microsoft Office

Standard, Arent Dr.Web,
Kommiekt I'APAHT-
Macrep, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommnekt 10
JJIA peHIeHI/ISI OCHOBHBIX
I10JIb30BATCJIIbCKUX 3a1a4

Pasnen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLIMIUIMHBL ®OHJ OLEHOYHBIX
CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaITpaBJICHEI HaA:

- YCBOGHHME TEOPETUYECKOTro MaTepuasia (00beM 3HaHUH, INyOuHa YCBOEHUs), MPEAYCMOTPEHHOTO
paboueil mporpamMmoit;
- YMEHHE Wu3JaraTb MaTepuan (Y4eTKOCTh, TPAaMOTHOCTb H3JIOKEHHUS MaTrepuaia, TOYHOCTh U
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHaa);
- YMEHHE MPUMEHSITh TEOPETUUECKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUM.
IIxamma OLICHUBAHUIA MMPEACTABIICHA HUKCE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepun oneHnBanus
2JIEMEHTOB OLICHUBAHMUSI
KOMITIETEHIIUH
IToporossIii OOyuvaromuiics HWMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBier-
YPOBEHB IIPOSABIIAET YMEHHUE JIOTUYHO €ro usjlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UBJIOKEHUU  MaTepuana,
HE/JIOCTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIIOJIHEHUH IPAKTHUECKUX 3aJaHUMH.
[IponBunyTteiii  |OGyuaromuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo
YPOBEHB U3JlaraeT €ro IpaMOTHO M IO CYILECTBY, HE JOIIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
IIPUMEHSIET TEOPETUYECKUE TIOJOKEHUS TIPU  PEIICHUU
MPaKTUYECKUX BOIMPOCOB U 3ajay, BJAJAECET HEOOXOIUMBIMU
HAaBbIKaMU Y IPUEMaMH UX BBIOJIHEHUS
Bricoknii ypoBenb |OOydaromuiicss TIy0OKO W MPOYHO YCBOWJI MPOTPAMMHBIN| OTIUYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JacT MCUYEPIIBIBAIOIME OTBETHI HA ITOCTABJICHHBIE BOIIPOCHL. B
OTBETE TECHO YBSI3bIBAETCS TEOPUS C IPAKTUKOM, IPH 3TOM




oOyuaroluiicss He  3aTpyIHsAeTcs C  OTBETOM  IpHU
BUJOM3MEHEHUM  3a/laHusi, CBOOOJHO  CIpaBie€TCi C
3aJlayaMM, BONPOCAMHM U JIPYTUMH BHJIaMU MPUMEHEHUs
3HAHWW, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JUTEPaTypoi, TMEPUOJUUYECKUMH HU3JaHUSIMH, [PABUIHHO
O00OCHOBBIBAET TMPHUHATHIC PEHICHUS, CBOOOJHO BIAJIEET
Pa3HOCTOPOHHUMHU  HaBbIKAMH, MpPHEMaMU  BBIOJIHEHUS

7.1. Texylmiuii KOHTPOJIb yCIIEBAEMOCTH

Texymuii KOHTPOJIb YCHEBAaEMOCTH OOecreuyrBaeT OICHHMBAaHHE XOJia OCBOCHHUS JUCIUILIMHBI
(MOAayJs1) M IPOU3BOJAUTCS C IPUMEHEHUEM TEXHOJIOTMU PEUTUHIOBOIO KOHTPOJI B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTou AUCHUIUIMHBL. [lOpsSAaoK cocTaBieHHS TEXHOJIOTMYECKOW KapThl U
QITOPUTM  TPOBEACHMSI IPOLEAYphl OLICHMBAHHWS BHUAOB  JACSITEIBHOCTH  OOydaroluxcs,
HAIPaBJIEHHBIX HAa OCBOCHHE 3HAHWW, YMEHHH, HABBIKOB W/ WM ONbITA JEATEIBHOCTH, IO
HAKOIMUTEIbHON cHucTeMe B Oajuiax ycTaHaBiMBaeTcs mnosioxkeHueM o cucreme PUTM B ®I'BOY
BO «II'TY»

7.2. llpoMexxyTouHask aTTecTalus 00yJaromuxcs
[TpomexyTouHas arTecTanys o0y4yaroUIMXcs HallpaBjieHa Ha OIICHHBAHHE PE3yIbTaTOB OOYy4eHHUS
10 JUCUUIUIMHE (MOJYJIIO) ¥ IPOBOJUTCS C MCIIOJIb30BaHUEM (DOHIOB OLIEHOYHBIX CPEJICTB.

[IpuMepsl THUIMOBBIX KOHTPOJBHBIX 3aJaHUid U3 0a3bl (OHIA OLEHOYHBIX CPEICTB IO
00pasoBaTeNbHON ITpOorpamMme.
1 cemectp

KoHTponbHaa paboTta Nel. J/luHeiiHaa anre6pa.
1. Boluncantn .
2. Bblumcantb onpeaenntesnb /span>:
a) pasnoxeHnem no nepBomy CTonbLy;
6) ynpouleHuem.
3. PelinTb cUCTEMY IMHEHbIX YpaBHEHUI /span>
a) metogom Kpamepa;
6) MaTPUYHbBIM METOA0M;

B) meToaom laycca.

KoHTponbHana paboTta N22. BekTopHasa anrebpa u aHaauTU4ecKas reomeTpus.

1. Haitgute /span>, ecan /span>.

2. YnpocTtute BbiparkeHue /span>.

3. Mpu KaKoMm 3HaveHun /span> BEKTOPbI /span> 1 /span> neprneHauKyasapHbl, ecan /span>, /span>?
4. Mpur KaKom 3Ha4eHUn /span> BEKTOPbI /span> KomnaaHapHbI?

5. B TouKax nepeceyeHUs Npamoi /span>c OCAMW KOOPAMHAT BOCCTAaHOB/EHbI NepneHAMKYAAPbl K 3TOM




npsmoii. Hangure ux ypaBHeHUs.
6. MpuBeanTe K KAHOHMYECKOMY BMUAY ypaBHeHMe /span>, onpeaennTe TN AMHUM U NOCTPOITE rpaduk.

7. NMpy KakMX 3HAYeHUAX p U B npamasn /span> K NAOCKOCTb /span> nepneHamnKynapHbl? HalauTte TouKy
nepeceyeHuns NPSMOM 1 MNAOCKOCTH.

KoHTponbHasa paborta Ne3 BeegeHue B maTemaTUUYeCcKUii aHanms.
1. He ncnonb3sya npasuao JIonutans, BbIMUCAUTb Npesenbl GyHKUMIA:
a) /span> 6) /span> B) /span> r) /span>

2. 3apaHbl yHKLMSA /span> 1 ABa 3HAYeHUs aprymeHTa /span>. TpebyeTca: a) yCTaHOBUTb, ABAAETCA U
AaHHaa GYHKUMA HenpepbIBHOW UK Pa3pbIBHOM A0 KaxK40ro U3 AaHHbIX 3HAYEeHUI aprymeHTa; 6)
COEeNaTb CXEMATUYECKUIA YEPTENK.

/span>

3. UccnepoBatb GQYHKLMIO Ha HEMPEPbLIBHOCTb U MOCTPOUTL ee rpaduKk. HanmTn cKavyok GyHKLMM B TOUYKaX
pa3pblBa.

/span>
2 cemecTp

KoHTponbHas pabota Ne 1. AuddepeHumnanbHoe ucumcneHme GyHKUUM OA4HON NnepeMeHHOM.

1. Haiaute NponsBOAHYIO HEABHOM GYHKUMM /span>
2. HaliamTe npon3BoAHbIE CAOMXKHbIX PYHKUMIA: @) /span> 6) /span> B) /span>
3. HaliauTe nponsBoAHYH BTOPOro NopsaKa B 3alaHHOM Touke: /span>
4. Hanaute anddepeHuman dyHKLMKM /span>
3 cemecTp

KoHTponbHasa paborta Nel HeonpeageneHHblii MHTerpan

1. /span> 2. /span> 3. /span>
4. /span> 5. /span> 6. /span>
7. /span> 8. /span> 9. /span>

10. /span>

KoHTponbHana paboTta Ne 2. OnpeaeneHHblii MHTerpan no mepe ¢opurypbl
1. Bbluncaure /span>
2. Bbluncaute /span>, rae o6nactb D, orpaHuyeHa MHUAMK /span>, /span>, /span>.
3. Boiuncaute /span>, rae 061actb D, orpaHuyeHa AMHMAMK /span>, /span>.

4. icnonb3ya TPOMHOM MHTErpan, Bblumcante ob6bem Tena, orpaHMYeHHOro NOBEPXHOCTAMM /span>,
/span>, /span>, /span>.



5. Bbluncaute /span>, rae L —uactb upkaonabl /span>, /span>.

KoHTponbHaa pa6oTa Ne3. AuddepeHumanbHble ypaBHEeHUN

1. YcTaHOBUTE, ABAAETCA M QYHKLUA
/span>

peweHnem anddepeHUManbHOro ypaBHEHUA
/span>.

2. Onpegenute TMn guddepeHLmnanbHOro ypaBHeHMA 1 HalnauTe ero obliee pelleHme
/span>.

3. Onpegenute TMn guddepeHLManbHOro ypaBHEHMA U HalauTe ero obliee pelleHue
/span>.

4. Onpeaenute TMN anddepeHuUnanbHOro ypaBHeHUs
/span>

M HaAUTE ero YacTHOe peLleHNe, yA0BAETBOPAIOLLEE HaUYalbHbIM YC/IOBUSAM
/span>.

5. Onpegenute Tvn guddepeHLmManbHOro ypaBHEHMA U 3aNnLLMTE CTPYKTYPY ero obLiero pewleHuma

/span>.

KoHTponbHasa paboTa N2 4. Paabl

1. Uccneayiite Ha CXoAMMOCTb PAAbI:

a) /span>; 6) /span>;

B) /span>; 1) /span>.

2. UccnepyiiTe Ha yCNOBHYO M aBCOMIOTHYIO CXOAMMOCTb pPAg, /span>.

3. HaitauTe o61acTb CXOAMMOCTM CTENEHHOTO PAAA:

/span>.

4. Pasnoxkute B pag Pypbe neproamyeckyto GyHKLMIO /span>, 3aaHHyto rpadpuuecku (cm. puc.)
/span>

2. Pasnoskute B psAg Nno KocuHycam GyHKLMIO /span>, 3a4aHHyto Ha uHTepsane /span>. Noctpolite
rpadukmn GyHKUMK /span> 1 ee NepruoanMYecKoro NPoao/IKeHMS.

CemecTpoBbIil KOHTPOJIb

Tect




Bapuant Ne(

1. BektopoM Ha3biBaeTcs (BriOepuTe BepHOE BBICKA3bIBAHHUE). . .

2. HaiinuTte KoOpauHATHI BEKTOpa €CIIN

3. Ilpu xakoM 3Ha4eHUU nbsp;BEKTOPHI Nbsp;u nbsp;epreHANKYISPHBI.

4. CxaysipHOE IPOM3BEJICHUE BEKTOPOB /span>=(-2;-1;1) u /span> paBHo...

5. Jlansl matpuibl nbsp;u Berancnure C=A-3B.

6. Haiinute npoussenenne Matpui nbsp;u

7. OnpenenureneM N-ro nopsaka HasbiBaeTcs (BpiOepuTe BepHOE BBICKAa3bIBAaHUE). . .

1) 4Kciio paBHOE CyMME MOMAPHBIX TPOU3BEICHUI JIEMEHTOB MIEPBO CPOKH OIPEICTUTEIS Ha UX
asnreOpanyecKkue JOMOJHEHUS

2) 9HCIIO0 PaBHOE IPOU3BEIICHUIO SJIEMEHTOB ITIABHOW TMAarOHAIN OIPEISITHTENS
3) npsiMoyroJibHas TabiuIa Yrcel, conepxaias N ctpok u N crosadIos

4) YHUCIIO paBHOC CYMMCE HpOI/ISBeI[CHI/Iﬁ 9JIEMEHTOB KaKOro-anbo psaga OpeaAcCINTCIIA Ha
anrerqueCKHe JOIOJIHCHHUA COOTBETCTBYIOIINX 3JICMCHTOB IMAPAJJICIIBHOTO pAda

8. Onpenenurens nbsp;paBeH. ..
9. PemieHrieM CHCTEMBI JIMHEHHBIX YpaBHEHHI Nbsp;saBiIseTCs. ..
B otBere ykaxure cymmy

10. Ecnii onpeienuTenh CUCTEMBI NbSp;TMHEHHBIX HEOTHOPOIHBIX YPaBHEHHH C
nbsp;HEU3BECTHBIMU OTJIMYEH OT HYJIA (, To cuctema (BpiGepuTe BepHOE BBICKA3bIBAHHE). ..

1) umMeeT eIMHCTBEHHOE PEIICHNE
2) umeet MO0 MHOXKECTBO PELICHUIA, THOO HE MMEET HU OJTHOTO PELICHHS
3) UMeeT MHOXKECTBO PEIICHUI

4) He UMEET HU OJIHOTO PEIICHHUS

11. Tano ypaBHeHHe psMoii B o01ieM Buje Torna yrinoBoit ko3huiueHT npsamoit,
NEePNEHAUKYIISIPHON JaHHOM MPSIMOM, PaBEH ...

12. YpaBuenue runep0oibl, 1300paXKEHHOM Ha PUCYHKE,

/span>

UMeeT BUI. ..

13. Mnockocts, mpoxoasimas uepe3 Tpu Touku (0;0;2),(0;2;2),(-1;0;2), sBasercs. ..
1) maockocThio X=-1 2) miockocThio X=0

3) mnockocThio Y=2 4) I0CKOCThIO Z=2



14. OcTpblit yron Mexty npsiMbiMu: 1 nbsp;
paBeH....
15. Haitnute o6nacth onpeaeneHust GyHKIUN

16. Ecnu 7ist 1106010 MOJI0KUTETHLHOTO YKciia nbsp;CyIecTBYeT (Haii1eTcs1) Takoe
MOJIOKUTEJIBHOTO YKCJIAa YTO JJI BCEX YJIOBJIECTBOPSIONINX YCIOBUIO BBITIOJIHIETCS
HepaBeHCTBO: TO (BriOepuTe BepHOE BBICKAa3bIBAHUE). ..

1) dyHkIus nbsp;Ha3pIBaeTCs OecKkoHeuHO Manoit (6.M.¢.) mpu nbsp;(unu Ha
OECKOHEYHOCTHU

2) pynkuus nbsp;Ha3zbpiBaeTCsi OeCKOHEUHO Masoi (0.M.¢.) npu nbsp;(uau B
OKPECTHOCTH TOYKH .

3) pyHkIus nbsp;Ha3pIBacTCs OeCKOHEUHO 00bII0M (6.0.¢.) mpu nbsp;(1in Ha
OECKOHEYHOCTH

4) pyHk1us nbsp;Ha3pIBaeTCs OeCKOHEUHO 00bI1I0M (6.0.¢.) pu nbsp;(1u B
OKPECTHOCTH TOUKH

17. Ecnu pyHkuus nbsp;TakoBa, 4T0 OJJHOCTOPOHHHE Mpeeibl (PYHKIUH B TOUKE
CYLIECTBYIOT, KOHEUHbI, HO OHU HE paBHbI MKy cO00i1, TO TOUKa nbsp;Ha3bIBacTCA
(BriOepuTe BepHOE BBICKA3bIBAHUE). ..

1) TOYKOM YCTPAaHUMOTO pa3pbiBa (YHKIIMH /span>
2) TOYKOM pa3pbiBa BTOPOIro poja (TOUKOM 0€CKOHEYHOTO pa3phiBa) (yHKIMHU /span>
3) TOUKOM HEMPEPHIBHOCTH (PYHKIUU /Span>

4) TOYKOM pa3pbiBa MEPBOTO pojia (TOUKOM ckayka) GyHKIMH /span>

18. Haiinure npenen ¢pyHkuuu: /span>.
19. Ipenen /span>pageH...

20. YkaxuTe TOUKH pa3pbiBa (yHKIHH.
/span>

21. [Ipupamienre GyHKIMU B TOUKE, BBI3BAHHOE MTPUPAIICHUEM apTyMEHTa,
(reomeTrpuuecku) paBHo (Bbibepute BepHOE BBICKA3bIBAHUE). . .

1) IpUPAIIECHUIO OPJAMHATHI KacaTelIbHOM K TpaduKy (QYHKIIMU B 9TOM TOUKE, KOT/1a
apryMeHT (QyHKIMHU B 3TOM TOUKE MOJIYYUT HEKOTOPOE MpUpallleHHE

2) IpUpAIICHUIO OPAUHATHI rpaduka QYHKIIMU B 3TOW TOYKE, KOTJIa apTyMEHT
(GyHKUIMU B 3TON TOYKE MOIYYUT HEKOTOPOE MpUpaIIeHHE



3) yrmoBoMy K03 PUIIMEHTY KacaTelbHOM K rpaduKy (PYHKIIMH B TOM TOUKE

4) yriaoBomy Ko3hPuImeHTy HopMaiu K rpaduky GyHKIIMH B TOW TOUKE

22. IlpousBoHas GyHKIUH nbSp;UMEET BU/I. ..

23. Haiinure /span>.

24. Hatitn nuddepenunan GpyHKIUA

25. HaiinuTe yriaoBoit kKo GUIMEHT KacaTelbHOM, TPOBEIEHHON K TpaduKy (HyHKINN

nbsp;B TOUKE

26. BepTukanbHas acumnToTa rpadguka GyHKIuy nbsp;umMeeT BUA:

27. dynkius nbsp;onpeeneHa Ha mpoMexyTke Ha pucynke n3o0paxeH rpaguk ee mpou3BOIHOM.
/span>

Toraa pyHkuus nbsp;yObIBaeT Ha IPOMEKYTKE. . .

28. JlaHbl MHOeCTBa TOT'Ja IIEPECEYECHUEM DTUX MHOKECTB SABJIACTCH. . .

29. Mepa MHOKecTBa, M306pa’KeHHOro Ha PUCYHKe, paBHa...
/p>

30. YKaxkute BuA rpadunKa ¢GyHKUMM, AN KOTOPOM HA BCEM oTpesKe [a,b]
OHOBPEMEHHO BbINOAHAITCA Tpu ycaosma: y>0, y'<0, y <0.

/p>

Ilepedens BOIPOCOB 1Sl TPOBEACHUS TPOMEKYTOUYHOM aTTeCTAllUU
1 cemecTp

Bonpocbl ansa 3aveta

1. YTto Takoe onpegenuTens? Mpu kaknx npeobpasoBaHUAX BennymHa onpeaenuTens He MeHseTcs?
2. B kakux cnydasx onpegenuTens paBeH Hyn? YTo cregyeT us paseHcTBa onpeaenuTens Hymno?
3. [aiite onpeaenexHne MyHopa v anrebpanyeckoro AoMNoSHeHUs aniemMeHTa onpegdenuTens. CchopmMynupyiTe

npaBwuo BbIMUCIIEHNA onpeennTena.

4, Kak ocyLLecTBNAKTCS NMHENHbIE onepaumm Hag MmaTpuuammn?

5. Kak nepemHoxatoTcs ase matpuubl? CBOMCTBA NPOU3BEAEHNST MATPULL.

6. KakoBa cxema HaxoxaeHusi obpaTHo MaTpuubl?

7. [ante onpeaeneHns peleHns CUCTEMbI JIMHENHbIX anrebpanyecknx ypaBHEHWN.

8. Paclundpyinte NoHSATUSI «COBMECTHAs», KHECOBMECTHas», «onpeaenéHHas», «kHeonpeaenéHHas» CUCTEMBI.
9. Hanuwwute dpopmynel Kpamepa. B kakom criyyae oHU NpuMeHUMbI?
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YT0 HasbiBaeTca paHrom matpuubl? Kak oH HaxoguTca?
Cdopmynupyinte Teopemy KpoHekepa — Kanennu.

Mpw KaK1X YyCNoBUAX CUCTEMA NTMHENHBIX anrebpanyecknx ypaBHEHUI UMeET MHOXECTBO pelueHnin? Korga
OHa UMeeT eNHCTBEHHOE peLleHne?

Onunwute meTtop Maycca pelueHns CUCTEM NNHEWNHbIX YPaBHEHWUIA.

Kakne HensBecTHble Ha3biBalOTCs CBOOOAHLIMU, a Kakne 6a3ncHbIMU?

Kakne ocobGeHHOCTM peLleHnst OAHOPOAHbBIX CUCTEM NMUHENHbIX anrebpandecknx ypasHeHun Bl 3HaeTe?
Kak ctpouTcsa doyHoameHTanbHasi cuctema peLueHuin?

Kak BbINONMHAOTCA NUHENHbIE onepaummn Hag Bektopamun? KakoBbl CBOMCTBA 3TMX onepauunn’?
Kakne BekTopa Ha3blBatOTCS IMHENHO 3aBUCMMbIMU, @ KaKUe NTMHENHO HE3aBUCUMbIMU?

Yto Takoe 6a3mc? Kakvne Bektopa o6pasyoT 6a3nc Ha NnockoCcTM U B NPOCTpaHcTee?

Kakon 6a3vc HasbiBaloT eKapTOBbIM?

YT0 Takoe koopauHaTbl BekTopa?

YUTo HasbiBaeTCs ckanspHbIM Npov3BeAeHMeM BEKTOpoB? KakoBbl ero cBomcTea?

Y70 HasbIBaeTCA BEKTOPHbLIM Npou3BedeHnemM BekTopoB? KakoBbl ero cBonctea?

YT0 Ha3bIBaeTCA CMeLLaHHbIM NPOU3BeAeHNeM BEKTOPOB? KakoBbl ero cBoncTea?

3anuwunte B BEKTOPHOWN N KOOpAMHATHOM dhopmMax yCnoBusa KONJIMHeapHOCTU, OPTOroHanbHOCTU U
KOMM1aHapHOCTU BEKTOPOB.

Mpsimasi NHKMA Ha NNockocTw, eé obLee ypaBHEHME.
[ainTe NnoHATME HOPMArbHOIO N HanpaBnALLEro BEKTOPOB MPSMON Ha MIIOCKOCTH, YrIoBoro koadduumneHTa.
3anuwnTte pasnuyHbie BuAbl MPSIMON U YKaXKUTe reoMeTPUYECKNA CMbICIT NapameTPOB YPaBHEHUS.

3anuwnTe ycnoBusi napannenbHOCTV U NEPNIEHANKYNAPHOCTY NPSIMbIX HA NIOCKOCTU B Crlyvae pasfmyHbiX
BMZOB YPaBHEHUI NPAMbIX.

Kak HaiT Touky nepeceyveHuns NPSMbIX Ha MNIOCKOCTU?

Kak BbluMCnsSeTCa paccTosiHME OT TOYKM OO NPSIMON Ha NITOCKOCTU?

[aviTe onpepenenne annunca n 3anuwumTe ero KAaHOHNYEeCKoe ypaBHEHME.

[aiTe onpeaenerHne runepbonbl U 3anumMTe €€ KaHOHNYECKOE YpaBHEHME.

[Hante onpenenenvne napabornbl 1 3anuwnTe €€ KaHOHNYECKOE ypaBHEHME.

M3noxuTe cxemy npuBeaeHnsi obLLEro ypaBHEHNsT KPMBOW BTOPOro Nopsiaka K KAHOHWYECKOMY BUay.
[anTe NOHATME NONAPHOWN CUCTEMbI KOOPAMHAT.

OnuwunTe NnapameTpnyecknii cnocob NOCTPOEHMS NINHWIA Ha MIOCKOCTH.

MnockocTb, eé obLiee ypaBHEHNE.

Kak onpepgendeTcda B3aMMHOe pacnonoxeHue nnockocten? 3anuwunte ycrnoBua napannenbHOCTU n
nepneHanKynsapHOCTU NIOCKOCTEN.

Kak Bbluncnsietcs paccTosaHMe OT TOYKM OO0 nnockocTn?

3anvwmTe pa3nuyHbie BUAbl YpaBHEHMWIA NPSIMOV B NPOCTPAHCTBE U MOSICHUTE CMbICI NapaMeTpPoB, BXOASALLMX
B ypaBHeHUs!.
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M3noxute cxemy npmeeaeHns o6LLMX YypaBHEHWI NPSAMON K KAHOHUYECKOMY BUAY .
Kak onpegenuts B3aMMHOE pacnonoxeHne NpsimbiX B MpoCcTpaHcTBe?

Kak BbluMcnsaeTca paccTosiHMe OT TOYKU A0 NPSMON B NPOCTPaHCcTBe?

Kak onpegenuts B3avMHOe pacnonoXeHne NpsiMon 1 NI0CKOCTU?

Kak viieTcs Touka nepeceyeHns NpsiMon 1 NOCKOCTN?

Ha3oBvTe NoBEpXHOCTM BTOPOro NOpsSAKa U HanUWNTE X KAHOHUYECKNE YPaBHEHUS.

ApndmeTnyeckme onepaunm Hag BeLLEeCTBEHHbIMM YUCIaMM 1 KX ynopsigodeHre. HenpepblIBHOCTL MHOXECTBa
BELLECTBEHHbIX YMCern.

OFpaHVILIeHHbIe YncnoBble MHOXeCTBa, MakCUMyMbl, MUHUMYMbI. CvMBOIblI MATEMATUYECKOW FIOTUKN, UX
ncnonb3oBaHUe.

Yucnosas nocnegosatensbHocTb. OnpeaeneHune, cnocobbl 3agaHns, apudpmeTuieckne AencTems,
orpaHuyeHHble U HeorpaHUYeHHble YNCMOoBbIE NOCNeA0BaTENLHOCTH.

BeckoHeyHO marble 1 6eckoHe4YHO Gorblune NoCneaoBaTeNlbHOCTU: ONpPeaeneHns 1 NX OCHOBHbIE CBOMCTBA.
Cxogsawmecs nocrnegosaTensHocTy. MNpeaen YMcnoBol NocneaoBaTenlbHOCTU.
MOHOTOHHbIE NOCMNeaoBaTeNbLHOCTHU.

®yHKLMA, cnocobbl 3agaHus. Obnactb onpegeneHunsi. Obnactb 3Ha4veHui. MNepuoanyHocTb. Mpaduk yHKLMK
W ypaBHeHue rpaduka dyHKUMK.

Knaccudukaums dpyHkumn. YeTHble, HeYeTHble (OYHKLNN.

BeckoHevHOo manas hyHKLMS B TOUKE.

CgoiicTBa 6€CKOHEYHO MarbiX (PYHKLMIA.

Mpenen dyHKUMM B TOYKeE.

CaowicTBa npeaenos PyHKLMA.

BeckoHeyvHo 6onblias dyHkuusi. CBsidb 6ECKOHEYHO Manon 1 6eCKOHEYHO B6OMbLIOW OYHKLMA.
MepBbIi 3amevaTenbHbIV Npeaen. CneacTeus.

BTopoii 3amevaTenbHbIi npegen. Cnencreus.

PackpbiTne HeonpeaeneHHoCTEN.

OAHOCTOPOHHUE Npeaens.l.

HenpepbiBHOCTb yHKUMM B Touke. Knaccudmkauusa Todek paspbiBa.

Onpeaenenne npomsBogHoN. [eomMeTpu4eckmii CMbiCn NPon3BoaHON. PU3NYECKMIA CMbICIT NPON3BOAHON.
OCHOBHbIE NpaBuna BbIYMCIEHNS NPON3BOAHBLIX U AnddepeHLManos.

MpaBnno guddepeHUnpoBaHNA CITIOXXHON OYHKLU.

Tabnuvua npon3BoaHbIX.

[Mpon3BoAHbIE BbICLLMX NMOPSIAKOB.

MexaHu4ecknin cMbiCin BTOPOW NPON3BOAHON.

MpunoxeHne auddepeHumnana Kk NPUGNNKEHHBLIM BbIMUCIIEHNSIM.

Mpasuno JlonuTansi packpbITUs HeonpeaeneHHOCTew.



74. JocTatouHble NpusHaky (YCroBust) MOHOTOHHOCTM AnddhbepeHUMpyeMon hyHKLUN.

75. Toukn akCTpeMyma 1 aKCTpemyM yHKUMK. Heobxoammoe ycnosue akcTpeMmyma anddepeHumnpyemonm
yHKUMM.

76. [ocTaTto4yHoe ycrnoBue akcTpemyMa avddepeHumpyemon dyHKLUN.

77. BbinyknocTb 1 BOrHyToCTh rpaduka dyHkumun. Toukn nepervba.

78. AcumnTOThI rpadhmka PyHKUNN: BEPTUKANbHbIE, TOPU3OHTamNbHbIE, HAKIOHHbIE.

79. O6was cxema nccriegoBaHus yHkummn. MNMoctpoeHne rpamkoB YHKLNIA.

2 cemecTp

Bonpocbl onsa ak3ameHa

1. Y70 Ha3biBaeTcs pyHKUMen ABYX 1 6ornee nepeMeHHbIX. YKaxuTe cnocobbl X 3agaHus.

2. O6nacTtb onpegeneHns yHKLUN OBYX U TpeX nepeMeHHbIX. Kak oHa nsobpaxkaetcsi reoMmeTpu4eckun?

3. "padmk dyHKUMM ABYX NEPEMEHHbIX.

4. Mpenen dyHKUUM ABYX MEPEMEHHbIX B TOYKE.

5. HenpepblBHOCTb OYHKLMK ABYX NEPEMEHHbIX. TOYKN U NIMHUKN pa3pbiBa (PYHKLMKN ABYX NePEMEHHbIX.

6. Y70 HasbIBaeTCA YaCTHLIM M NOMHbIM NpupaLleHnemM yHKUUn?

7. [anTte onpegeneHne 4YacTHbIX NPOU3BOAHBIX. Kak BbIYMCNSAIOTCA YaCTHbIE MPOM3BOAHbIE?

8. KakoB reomeTpryecknii CMbICH YaCTHbIX MPON3BOAHBIX.

9. OnddepeHumpyemble dyHkumn. MNonHbin guddepeHumnan dyHKUMN ABYX NEPEMEHHBIX.

10. Ero npunoxeHunsi K npubnmxeHHbIM BbIYUCIIEHUSM.

11. YacTHble npou3BodHbIe BTOPOro nopsaka. PaBeHCTBO CMeLLaHHbIX YaCTHbIX NPOV3BOOHbIX.

12. OKCTpeMyM PyHKLMM ABYX NepemMeHHbIX. Heobxoammble 1 AOCTaTOYHbIE YCOBUSA SKCTpeMyMa yHKLUN ABYX
nepemMeHHbIX.

13. MMoHsaTHe komnnekcHoro yncna. FeomeTpuyeckas nHTepnpeTaumsa KOMMIEKCHOro Yyucna.

14. Mogaynb 1 apryMeHT KoMMekcHoro Yncna. KomnnekcHo-conpsieHHble yncna.

15. Anrebpanyeckas dopma 3anncu KOMMIEKCHOro yncna. [JencTaust Hag KOMNNeKCHbIMN Yucnamu B

anrebpandeckoin opme. Onepaumsi ConpsiKeHNs.

16. TpuroHomeTpuyeckas opmMa 3anmcy KOMMMEeKCHoro Yiena. [lencTens Hag KOMNIeKCHsIMM Yucnamm B
TPUroHoMeTpuyeckon opme.

17. [NokasaTenbHasa popma 3anmcy KOMMNNEKCHOro Ynucna. [enctens Hag KOMMMAEKCHbIMU Yucnamm B
nokasaTtenbHon hopme.

18. BosBegeHne KOMMNNEKCHOro YmMcna B CTENEHb.

19. Yto HasbiBaeTcsa nepBoobpasHon aaHHON hyHKuun? Teopema o nepBoobpasHbix. [anTte onpeaeneHve
HeonpeaeneHHoro nHTerpana. B yem cocTonT OCHOBHasA 3agaya UHTErpanbHOro NCYUCNEHUs?

20. KakoBbl OCHOBHbIE CBOMCTBA HeomnpeaeneHHoro uHterpana? Tabnuua OCHOBHbIX MHTErparios.

21. OnuwnTe MeTo 3aMeHbl NepeMeHHO B HEONpeaereHHOM MHTerpare.

22. MeToz VHTErpMpoBaHUs Mo YacTaM. Ha3oBuUTe Krnacchl yHKUUIA, MHTETPUPYEMbIX MO YacTsM.

23. PasnoxeHne MHorouneHa Ha fiMHeNHble U KBagpaTHble MHOXUTENN ¢ AeACTBUTENBbHLIMU KO3 dULMEHTaMMU.

24. OnpepeneHne KpaTHOCTU KOPHS MHOTOYNeHa.
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PasnoxeHue paunoHanbHon Apobu Ha Lenyto YacTb U dremMeHTapHble apobu.

Kakne opobu HasbiBatoTCA npocTenwummn? VIHTerpypoBaHme NpocTeNLLMX paLyoHanbHbix Apobei.
Kak pasnoxuTb NnpaBumnbHYI0 pauuoHanbHyto Apobb Ha npocTenwune?

MHTerpnpoBaHme gpobHO-paumoHanbHbIX YHKLNIA.

3afauu, npusoasLLMe K NOHATUIO OnpeaeneHHoro nHTerpana (3agada o macce urypel, 3agada o nrnowaam
KPMBOMMHENHON Tpaneuum).

[MoHATHe nHTerpansHow cyMMbl. AfropuTM ee cocTtaeneHns. Onpegenenve onpeaeneHHoro nHTerpana no
OTpe3Ky. YCrnoBwme ero CyLLecTBOBaHMS.

eomeTpuyecKkmin cMbICI onpeaeneHHoro HTerpana no oTpesky.
dusmyeckuii cMbICn onNpeaeneHHoro nHTerpana.

CBoWicTBa onpegeneHHoro nHtTerpana. Teopema o cpeaHeM.

OnpepneneHHbIn nHTerpan u ero Bbluncnexune. ®opmyna HetotoHa-JlenbHuua.
3aMeHa nepemMeHHol B onpeaeneHHOM UHTerparne no oTpesky.
MHTerpupoBaHme no 4actam B onpefeneHHoM nHTerparne rno oTpesky.

FeomeTpmquKme NpuUnoXXeHna onpegeneHHoro nHTerpana: Bbl4ncrieHne nnowagen niockmx cbmryp, ONNHbI
ayrn, obbema Tena no M3BECTHbIM nonepeYvHbIM cevYeHnaMm, BblHnCreHne obbema Tena BpaLleHua.

dusmyeckme n MexaHm4Yeckme NPUNOXKeHNa onpeaeneHHoro nHTerpana. BolumcneHne macc, koopanHat
LLEHTPOB TAXECTU, MacC NJTOCKUX obnacren.

HecobcTBeHHble nHTerpansl ¢ 6eckoHeYHbIMU Npeaenammn nHtTerpmposaxmns (1-ro poga).
HecobcTBeHHbIE MHTErpanbl OT HeorpaHWYeHHbIX YHKLMIA (2-ro poaa).

YTo HasbiBaeTca auddepeHumarnbHbiM ypaBHeHreM? CopMynupyiiTe onpeaeneHns nopsaka
AndbdepeHLMansHOro YypaBHEHWS!, PeLleHnst ypaBHeHUs.

ManoxuTte meTtoabl peleHns anddepeHumnansHOro ypaBHEHUst NepBOro nopsaka: a) ¢ pasgensowmMmcs
nepemeHHbIMU, 6) ogHopoaHbIX AnddepeHUManbHbIX YpaBHEHUN, B) NMUHENHBLIX AnddepeHumnanbHbIX
ypaBHEHUN.

HanTe onpegeneHns obLiero 1 4acTHOro peleHn anddepeHumransHOro ypaBHeHUS.

B uem coctout 3agada Kown? Chopmynupyite 3agady Ko reomeTpryecku.

Cdopmynupyite Teopemy Kowun.

[ainTe reomeTpr4eckyto MHTepnpeTaumio auddepeHunanbHOro ypaBHeHNS NepBOro nopsiaka.

KakoB o6Lwmin Bua avgdepeHUmansHOro ypaBHeHUs BTOPOro nopsiaka u ero obuyero peweHunsi?
Cdopmynupyite 3agady Kowwu n Teopemy Kowm ans ypaBHeHUn BTOPOro nopsiaka.

M3noxute meToabl peLleHunii ypaBHEHUIA BTOPOro Nopsifika, A0MNyCKatoLmMX NOHWXKEHWE nopsaka (Tpu cryyas).

KakoB 06Lumin BuA ogHOPOoAHOro anddepeHumansHOro ypaBHEHUS BTOPOro nopsiaka ¢ MOCTOSAHHLIMU
koacpduuymneHtamm? ChopmynupynTe TEOPEMyY O CTPYKType OOLLEro pelleHns Takoro ypaBHEHNS.

CKOMbKO W KakuUX KOPHEN MMeeT XapakTepucTUYeckoe ypaBHeHe?

Kakoli Bua umeeT obliee pelleHne NMHenHoro 0gHOPOAHOro AnddepeHLnanbHOro ypaBHeHUs ANs KaXaoro
13 Tpex criyyaeB KOpHE XapaKTepuUCTUYECKOro ypaBHEHNA?

KakoB o6Lwwuii BuAa MMHENHOro HEOAHOPOAHOIo AnddepeHLnanbHOro ypaBHeHUs: BTOPOro nopsigka ¢
NOCTOSIHHBIMU KO3hdbuLmeHTamm? Chopmynupyiite TeopemMy O CTPYKTYpe ObLLEero peLueHns Takoro
ypaBHEHMS.
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PeLueHne nuHelHbIX HEOOHOPOAHbIX AnddepeHUmanbHbIX ypaBHeHUI || nopsiaka ¢ NOCTOSIHHBIMM
KoapduumeHTamm co cneumanbHON NpaBon YacTbio.

PelueHune cuctem nuHenHbIx gnddepeHumansHbIX ypaBHEHNIA C NOCTOSHHBIMU KO3hdULMEHTaMK.
Yucnosble nocnegosatenbHOCTU. Yncnosoin psa. OCHOBHbIE MOHATMSA (CXOAUMOCTb, CyMMa 1 ap.).
Psag reomeTtpuyeckon nporpeccun. Cymma psaa reomeTpuyeckon Nnporpeccum.

OcTaTtok psaa. OCHOBHbIE CBOWCTBA CXOAALLMXCA pAAoB. Heo6xoanMbli MPU3HaK CXOAMMOCTH.
CnencTeue, A0CTaTOYHbIN NPU3HAK PacXOAMMOCTU YACTIOBbIX PAOOB.

Psagbl ¢ NonoXuTenbHbIMK YneHamu. [JocTaTouHble NPU3HAKN CXOAUMMOCTH 3HAKOMONOXUTENbHBIX PSAOB
(nepeyncnnTb BCe NpusHaku).

VccnenoBaHme Ha CXxoQUMOCTb PSAOB C MOMNOXUTENbHLIMY YneHaMu. MpusHaku cpaBHeHWs. OTanoHHbIe
yncnosble psabl. FTapmMoHuyeckuii psig. O6006LWeHHbIN rapMOHUYECKUIA pag,.

MccnenoBaHue Ha CXOAMMOCTb PSAOB C NOMOXUTENbHbIMKU UneHamu. NpunsHak Janambepa.

WcecnepoBaHme Ha CXogMMOCTb PSAOB C NOMOXUTENBHbIMUY YneHamn. PagukanbHbli U MHTerpasnbHbIn
npuaHaku Kowwum. CxoammocTb 0606LLEeHHOr0 rapMmoHmn4yecKkoro paaa.

3HaKOﬂepeMeHHble psgbl. [JocTaToYHbIN NPU3HAK CXOOUMOCTU 3HaKoNepeMEHHbIX PAO0B. AbcontoTHasa 1
YyCnoBHasA CXOOAMMOCTb 3HaKonepeMeHHbIX pAaoB.

3Hakouepeaytowimecs psaabl. MNMpuaHak JlenbHmua. OctaTok 3HakouYepeayLLerocs psiga u ero oueHka.

CreneHHble paabl. Teopema Abensi. CTpykTypa 06nacTi CXOAMMOCTM CTeNeHHOro psda. MHTepsan u paguyc
CXOAMMOCTM cTeneHHoro paga. CTpykTypa obnactu cxoguMocT 0606LLEeHHOro CTENEHHOIO paaa.

HaxoxgeHne o6nact cxoguMoCcTy CTENEHHOro psaa.

PasnoxeHue dyHkuni B cTeneHHble paabl. Pagel Tennopa n MaknopeHa. YcnoBus pasnoxnumoct yHKLn B
psa Tennopa.

PasnoxeHue B psag MaknopeHa HEKOTOPbIX 3NeMeHTapHbIX (YHKUNNA.
MpeameT Teopum BeposaTHOCTEN. Buabl cnyvanHbix COObITUN.
OnpepenexHns n CBONCTBA BEPOSATHOCTEN.

CnoxeHne BeposTHOCTEMN.

YMHOXeHNe BEPOATHOCTEN.

MonHas BepoATHOCTL 1 chopmynbl barieca.

BuHOMUMarnbHbIN 3aKOH pacnpeaeneHns BeposiTHOCTEN.
MpocTenwmn notok cobbiTuin. Popmynbl MyaccoHa.

Teopema BepHynnu. Mpegen no BepoATHOCTH.

MaTemaTtuyeckasn ctaTucTuka. [eHeparbHasi COBOKYMHOCTb, BblGopka. CTaTucTMyeckoe pacrnpeaeneHue
BbIGOPKM

Omnupnyeckasn pyHKUNA pacnpeaeneHus, eé cBoncTea

[MonuroH yacToT n ructorpamma

To4yeuHble OUEeHKM NapaMeTpoB pacnpegerneHns. HecMeLweHHOCTb, COCTOATENBHOCTb, 3(PEKTUBHOCTD
eHepanbHas u BbIOOpOYHasa cpeaHsas, e€ CBOWCTBA.

[eHepanbHasi u BbIOOpOYHas gucnepcun

MHTepBaﬂbele OLIeHKM NnapamMeTpoB pacnpenerneHunsa. HagexHocTb VIHTepBaJ'IbHOI;I OLEeHKW. ,D,OBepI/ITeﬂbeIIZ



MHTepBan Ana MmateMaTnu4eckoro oXXunaaHua HopmManbHOro pacnpeneneHua.



