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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
HaNMEHOBAHMUE |HMHJUKATOPA JOCTHKEHUS
KOMIICTCHITUHI KOMIICTCHIUH
1. VK-1 VK-1.1 Brionsser 3HAHHA: 3HACT MEXaHNU3Mbl 1 METOJIMKH ITOMCKA
Crocoben [IOMCK HEOOXOAUMOM /111 |HEOOXOMMBIX JIJIsl PEIICHUsI ITOCTABIICHHON 3a/1a4H,
OCYIIECTBIIATh  |pEIICHHUS TIOCTABIEHHON |CIIOCOOBI aHANIN3a U CUHTE3a HH(OPMALUH,
ITOMCK, 3a7aud nHGOpMALUHY, €€ |BKJII0YAIOIIUE CUCTEMHBIH 101X0]] B 00J1aCTH
KPUTHYECKHUI KPUTHYECKHUI aHaJIuU3, 00pazoBaHus
aHaJIn3 U CHUHTE3 |00001IeHne U YMeHHs: YMEET UCIIO0Ib30BATh OCHOBHBIE 3aKOHBI
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha MAaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
IPUMEHSATh OCHOBE 3HAHUH JTUCLHUTIINH; TPUMEHSATh CUCTEMHBIN TTOAXO0/ TS
CUCTEMHBIIT €CTECTBEHHO-HAYYHBIX pelIeHUs CTaHAAPTHBIX 3a7a4 B o0yactu JlecHoro
MMOJXOJ JJIs1 JOUCIIUIIIIMH U Acia
peLeHus COBPEMEHHBIX HaBBIKU: Bilageer HaBbIKaMU OMCKa HEOOXOAUMOI
HOCTAaBJIEHHBIX  |[MH()OPMALMOHHBIX uH(poOpMaIuu JUIsl pelieHus: CTaHAapTHRIX 3a7a4 B
3a1a4 TeXHOJOTHI obnactu JlecHoro aeia
VK-1.2 3HAHMSA: 3HaeT MEXaHU3MBI U CIIOCOOBI aHAIN3a U
CucremaTuszupyer cucTeMaTtu3auu HHGoOpMaIuu AJi perieHus
00HapyKEHHYIO IIOCTaBJICHHOM 3aJa4un
uHpopmaIuio, YMEHHs: YMEET HaXOIAUTh U KPUTUYECKU

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBAHUSIMU U
YCIIOBUSIMU 33714

aHaAJTM3UPOBaTh HH(OPMAIINIO, HEOOXOAUMYIO IS
peLIeHs TOCTABJICHHOU 3a1a4u

HABBIKHU: BJIAJI€€T MEXaHU3MAMH ITOMCKA
uH(pOpMalU, B TOM YHCIIE C IPUMEHEHHE
COBPEMEHHBIX UH(OPMAIIMOHHBIX U
KOMMYHUKAI[MOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJauu,
apryMEHTUPYs CBOU
BBIOOp

3HAHMS: 3HAET CIIOCOOBI MOMCKA HCTOYHUKOB
nHpopMaIuu, He0OXOUMBIX JIJIsl PEIICHUS
IIOCTaBJICHHOW 3a7a4n

YMEHHsI: YMEET UCII0JIb30BaTh Pa3IN4YHbIE TUIIbI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpUBaTh UX
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEJIOCTATKH

HABBIKHU: BJaJieeT CIIOCOOHOCTHIO MOKCKA
uH(pOpMaLKU AJIs PEeLIeHHs TOCTaBICHHOM 3aa4uu 10
pa3IMYHbBIM THUIIaM 3alIPOCOB

VYK-1.4 PazpabatbiBaeT
BapUaHTHI PEIICHUS
po0JIEMHON CUTYyalllH
Ha OCHOBE CHCTEMHOI'0
nmoaxoJaa U KpUTHYECKOTO
aHaJM3a JIOCTYIHBIX
HNCTOYHUKOB

3HAHUSI: 3HAET BO3MOXKHBIE BAPHAHTHI PELICHUS
TUIOBBIX 33124

YMeHHsI: yMeeT 000CHOBBIBATh BapUAHTHI PEIICHUI
MIOCTaBJIEHHBIX 3a]1a4

HaBBIKH: BIIAJICET CIIOCOOHOCTBIO MIPEJIaraThb
BapHUaHTHI PELICHUs TOCTABICHHOHN 3a1a4u
HEJ0CTaTKN




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
Cnocoben
peliaTh TUTIOBBIE

OIIK-1.1 3uaer
dbyHIaMEHTAIBHBIC
3aKOHBI IIPUPOJBL U

3HAHMA: 3HACT OCHOBHBIC 3aKOHEI MAaTEMATUYCCKUX
N €CTCCTBCHHOHAYYHBIX HAYK IJId PCIICHUA
CTaHAApPTHBIX 3a/a4 B obnactu JlecHoro xo3siicTBa

3aJ1a9u OCHOBHBIC (pr3UUeCKHe U |yMEHHSI:
npoecCHoHab |MaTeMaTHYEeCKHIE 3aKOHbI |[HABBIKH:
HOU OIIK-1.2 YMmeer 3HAHHUSA:
ACATCIBHOCTH  |IPUMCHATH yMeHHusi: YMEET UCII0Ib30BaTh OCHOBHBIE 3aKOHBI
Ha OCHOBC Ouosoruyeckue, MaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
3HaHUH 9KOJIOTMYCCKUC, JYICHUIIINH JUISL pEIICHUS CTaHIApPTHBIX 3a1a4 B
OCHOBHBIX (bu3HYEeCKre 3aKOHBI U o0yactu JIecHOTO X03slicTBa
3aKOHOB MaTEeMaTHYECKUE METO/Ibl | HaBBIKH:
MaTeMaTUYECKU |IJIs pelleHus 3a/1a4
X " TEOPETUYECKOTO U
€CTECTBEHHBIX |IIpHKJIAJHOrO XapakTepa
HAaYK C OIIK-1.3 Bnageer 3HAHUA:
NPUMEHEHUEM  |HaBBIKAMH yMeHHus:
MH(pOPMALMOHH |MCIIOIb30BAHNUS 3HAHUA  |gappikm: Biageer HABBIKAME HCIIOIB30BAHHS
0- OMOJIOrMYECKHX U OCHOBHBIX 3aKOHOB MaTeéMaTHYECKUX U
KOMMYHHUKAITMOH [ 3KOJIOTMYCCKUX HaYK, €CTECTBEHHOHAYYHBIX IUCLUIUINH IS PELICHUS
HBIX (1)H3I/IKI/I " MaTCMAaTUKHU CTaHJApTHHIX 3a71a4 B 00J1aCTH JIECO3arOTOBOK U B
TEXHOJIOTH; IpH PEIICHUN o6mnactu JlecHOro xo3siicTa

MIPAKTUYECKUX 3a7a4 C

MIPUMEHEHUEM

UH(POPMAaLMOHHO-

KOMMYHUKAIMOHHBIX

TEXHOJOT Ui

Paznen 2. MECTO JUCHUIUIMHBI B CTPYKTYPE OITOIT

JucuunianHa oTHocuTCes K 00s3aTenbHoi yactu OITOIL.
JucnumnnuHa sSBIseTcs 00s53aTeTbHON

N3yuaemas JOUCHMILUIMHA SBJISIETCS OCHOBOM JJsi NMPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KoMmneTeHIM B cieayromux aucuuiuimHax: ®@usuka (YK-1), Xumus (YK-1), Hauepratenbnas
reomerpusi u umkeHepHas rpaduka (YK-1), Xwumus (OIIK-1), dwusuka (OIIK-1);
roCy/1lapCTBEHHOW UTOroBOM arrectauuu B Qopme: BrpimonHeHne U 3amuTa BBITYCKHOM
kBaupukannoHHoil pabotel (YK-1), Beimosnenue u 3amuTa BBITYCKHON KBaIM()UKAMOHHON

Pazzen 3. OLIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI A

Jns hopmupoBaHMs 3asiBIEHHBIX KOMIIETEHLUUH HCIONB3YIOTCS METOJ0JIOTUYECKUE TEXHOJIOTHUH,
peanu3yronme JesATeIbHOCTHBIM, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPATETUYECKUMHU TEXHOJIOTHAMM SIBIISIFOTCS: JICKLIMOHHBIC 3aHATHUSA, MPAKTHYECKHE
3aHATUS, IPOLEAYPHI CAMOOOYUEHUS



Ha gpoctumxeHne KOHKPETHBIX Iiefie OOydeHHs HampaBieHbl MPUMEHsSIEMble TaKTUYECKUe
TEXHOJIOTHH: 33JJaHus, KJIACCUYECKasK JICKIIHS

Paznen 4. COAEP’KAHUE JUCLMITIIMHDBI

1 cemecTp

N Komnuectso | @opmupyemslie
Bunbl u TeMbl 3aHITHIA

4acoB KOMITETCHIIHI
Pa3nen 1. Di1eMeHThI JHHEHHOH aJared0pbl 18 VK-1
Jlekuus. Beenenue B Kypce BbICLIEH MaTeMaTuku. Posib MaTeMaTuku 1

B YCJIOBHSIX HAYYHO-TEXHUYECKOTO Iporpecca. Marpuubl. Buasl
Marpul. PaBeHcTBO MaTpull. JleWCTBUS HAJ MaTpPULIAMMU.
Onpenenurenu 2-ro v 3-ro NopsiiKa U UX CBOMCTBA. MUHOPBI U
anreOpanyeckue AonoaHeHus. Teopema o pa3ioKeHun
OTIpeAeNIUTENS 110 dJIEMEHTaM IIPOU3BOJIBLHOTO psfa. Teopema 06
AHHYJIMPOBAHUU ONPEIEITUTELS.

Jlexuust. O6patHas mMatpuua. Teopema CylecTBOBaHUS U 2
€AMHCTBEHHOCTH 00paTHON MaTpulibl. CUCTEMa JTMHEUHBIX
YPaBHEHHUI, OCHOBHBIE OHATHsI. MaTpruyHas 3alIMCh U MaTPUYHOE
pelIeHNnEe CUCTEMBI 3-X JIMHEHHBIX YPaBHEHUM € TpeMs
HeusBecTHbIMM. CHCcTeMa m ypaBHEHUH C N HEU3BECTHBIMU. PaHr
MaTpuupel. Pemenne cucreM JIMHENHBIX ypaBHEHUN MeToioM ['aycca.
Pemenne cucrem IMHENHBIX ypaBHeHUM MeToioM Kpamepa.
CucreMbl JUHEHHBIX HEPABEHCTB.

IIpakTueckoe 3anaTue. BBeaeHne B Kypc BBICHIEH MAaTEMaTUKH. 2
Posib MaTeMaTHKH B YCITIOBUSIX HAYYHO-TEXHUUYECKOTO Mporpecca.
Marpuusl. Buael matpuu. PaBenctBo matpun. JlencTBus Hax
MaTPHIIAMH.

[TpakTrueckoe 3ansaTue. OnpeaenuTenn 2-ro U 3-ro nopsaKa u ux 2
cBoiicTBa. MuHOpHI U anredpandeckue 1onoaHeHus. Teopema o
Pa3I0KEHUU ONPENEIUTENS IO AEMEHTAM IIPOU3BOJIBHOIO PS/Ia.
TeopeMa 00 aHHYIUPOBAHUY ONIPEICIUTEIS.

[Tpaktuyeckoe 3ansatue. O6paTHast MaTpuna. Teopema 2
CYILIIECTBOBAHMS U €JUHCTBEHHOCTH 00paTHOM MaTpuibl. Cuctema
JIMHEHHBIX YPaBHEHUM, OCHOBHBIE TOHATUA. MaTpyuHas 3anuch u
MaTPUYHOE PEILlIEHUE CUCTEMBI 3-X JTMHEHHBIX YPaBHEHUN C TpeMs
HensBecTHbIMU. CHcTeMa m YpaBHEHHUH ¢ N HEU3BECTHBIMU. PaHr
Marpuilbl. Teopema Kponekepa-Kanennu. Pemenue cucrem
JIMHENHBIX ypaBHEeHUN MeTonoM ['aycca. Pemenue cucrem
JVMHENHBIX ypaBHEeHUN MeTo1oM Kpamepa. Crcremsl TMHENHBIX
HEPaBEHCTB.

3amaHus 11 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepraia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-rpadUIeCKUX padorT. 9

Pa3nen 2. BekTopHasi aareopa 18 VK-1

Jlexuust. CkansipHble U BEKTOPHbIE (PU3UUYECKHE BETUUUHBI. 1
Bexkropsl, OCHOBHBIE ITOHATUA. PaBeHCTBO BEKTOPOB. JInHElHbIE
omnepanuu HajJ BEeKTopaMmu, cBorcTBa. OpT BekTopa. Teopema




(MpU3HAK KOJTMHEAPHOCTH BEKTOPOB B reOMEeTpUUecKon popme).
ITpoexuus Touku Ha och. CocTasistomas Bekropa. [Ipoexus
BEKTOpPAa Ha 0Cb, CBOMCTBa npoekiuii. [IpsmoyronbHas cucrema
koopauHat. Koopaunatel BekTopa 2 U TOUKU. Pa3noxeHue BekTopa
Ha COCTaBJISIFOIIME MO OCSAM KoopAuHar. JlinHa BEKTOpa.
Hampasnstomue kocuHychl BekTopa. [[j1s1 BEKTOpOB, 3a1aHHBIX
CBOMMH KOOPJIMHATAMH: YCIIOBUE PABEHCTBA, TMHEHHbIE ONEPaLIUH,
IPU3HAK KOJUIMHEAPHOCTH BEKTOPOB. OIpesieseHre MPOeKIHii
BEKTOPA, 3aJaHHOT0 KOOpAUHATAMH Ha4aJIbHOM 1 KOHEYHON TOYEK.
JleneHnue oTpe3ka B JaHHOM OTHOIIEHUH.

Jlexnus. CkanspHOe IPOU3BEIECHUE BEKTOPOB U €0 CBOMCTBA.
BeIpaxkeHue CKasipHOro IPOU3BEACHUS Yepe3 KOOPAUHATEI
coMHOXkMUTeNel. HekoTopble NpuiloKeHus CKaJIIpHOTO
npousseneHus. [Ipasas u nesas Tpoiika BEKTOpOB. BekTopHOE
IIPOU3BENIEHNE BEKTOPOB €TI0 CBOMCTBA. BhIpaKeHNEe BEKTOPHOTO
IIPOU3BE/ICHUS B KOOPAMHATHON opme. MexaHUuecKuid CMbICI U
HEKOTOpbIE MPUII0KEHUS BEKTOPHOI'O MPOU3BEICHHS (BBIUMCICHHUE
IJIOIIAM TPEYTOJIbHUKA U MapajlIesIorpaMMa, MOMEHT CHJIbI,
yIi10Basi CKOpocTh). CMelaHHOe NPOU3BEIEHUE BEKTOPOB, €r0
FE€OMETPUUYECKUN CMBIC M CBOMCTBA. 3aIllUCh CMEIIAHHOTO
IPOM3BEACHUS B KOOpAUHATHON opme. HekoTopelie nmpuioxeHus
CMEIIaHHOTO NPOU3BEIECHUS (BbIUMCIEHUE 00bEMa
napajuiesienune1a, TPeyroJbHOW NTUpaMubl).

IIpakTnueckoe 3aHsaTHe. JIMHEWHBIE ONIEPALIMY HAJl BEKTOPAMH, UX
cBoiicTBa. JlekapToBa cCUCTEMa KOOPAMHAT HA IJIOCKOCTH U B
npoctpadcTBe. CoCTaBIIAONIAs BEKTOPA, IPOEKIIHs BEKTOpa Ha OCh,
cBoiicTBa npoekuuil. OpT BekTopa. PasnoxeHnne BeKTopa 1o opTam.
Koopannatsl BekTopa. JIMHEHbIE Oniepanvi Hal BEKTOPAMH B
KOOpJMHATHOH hopme.

[TpakTrueckoe 3ansaTue. CkaasipHOe NPOU3BEICHIE BEKTOPOB U €r0
cBoiicTBa. ['eoMeTpUUECKNE TPUIOKEHUS.

IIpakTHueckoe 3aHsaTHE. BEKTOpHOE MPON3BENECHNE BEKTOPOB U €r0
cBoiicTBa. CMelIaHHOE TPOU3BEACHUE BEKTOPOB U €T0 CBOWCTBA.
I'eoMeTpUYECKHE TPUITIOKEHHUS.

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

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJIrOTOBKA K TEKYIIEMY
KOHTPOJTIO,

U3YYEHHUE JOMOIHUTEIBHOTO MaTepraa, BEIMOTHEHHE TOMAITHUX
3aJaHui "

pacueTHO-IpadUIECKUX PadOT.

Pa3nen 3. AHajiuTHYECKAsI T€OMETPHS

21

Jlexuus. J/IBe OCHOBHBIE 337ja4M AaHATMTUYECKON T€OMETPHH.
YpaBHeHUEe NMPsIMOI Ha TUNIOCKOCTH. AHAJIN3 O0IIEro ypaBHEHHUs
psIMOM Ha MJIOCKOCTU. B3anMHOe pacnoioskeHre npsiMbIX Ha
IUIOCKOCTH. Y paBHEHHE MJIOCKOCTU B IIPOCTPAHCTBE. AHAIN3
o011ero ypaBHeHHs! MJIOCKOCTH, TOCTPOEHUE TUIOCKOCTH. B3aumHoe
pacHoJ0XKEHHE TIJIOCKOCTEH.

Jlekuus. YpaBHeHue npsiMoil B mpocTpaHcTBe. BzauMHoe
pacmnolioKeHue IPsIMBIX B ITPOCTpaHCTBE. B3anuMHoe pacnosnoxenue
NPsIMOM U TJIOCKOCTH B MpocTpaHcTBe. KpuBbie BTOpoOro nopsiaka
Ha IUIOCKOCTH. Y PaBHEHUS OKPYKHOCTH, 3JUIMIICA, TUIIEPOOIIBI,

YK-1




napabosbl. AHAIU3 ypaBHEHUS BTOpoi crenenu. [lonspras
cucTeMa KOOPJIMHAT Ha IJIOCKOCTH, CBSI3b MEX]1y TOJIIPHON U
JIEKapTOBOM CHCTEMaMU KOOpPJMHAT.

IIpakTrueckoe 3aHsaTHE. [[BE OCHOBHBIC 33ja4y AHAIUTUYECKON
reoMerpud. IIpsmas JMHUS HA INIOCKOCTH.

[IpakTueckoe 3anatue. Kpussie BTroporo nopsaka. [lonspHas
CUCTEMa KOOPJIMHAT.

IIpakTrueckoe 3ansatue. IIpsmas U IIOCKOCTH B IPOCTPAHCTBE.
B3anmHOe pacrnosiokeHne npsiMbIX B IPOCTpaHCTBE. B3aumHoe
PacCIOI0KEHHUE NIPAMOU U IIIOCKOCTH B IPOCTPAHCTBE.

3aanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, U3yYeHHUE JOTMOTHUTEIHLHOTO MaTepHalia, BBITIOJHEHNUE
JIOMAIIHKX 3aJaHui 1 pacueTHO-rpaduIecKUux padoT.

Pa3zgen 4. BBenenue B MaTeMaTHUYECKHIT aHAJIN3

18

Jlekuus. IlocTosiHHBIE M IEpEMEHHbBIE BETUYUHBL. [loHsATHE
dbyHKIMH, cr1ocO0BI 3aaHusl. beckoHeuHo Marnbie QYHKIIUU U X
cBoiictBa. [lonsarue npenena GpyHKIUM Ha OECKOHEYHOCTH U B
Touke. ['opu3oHTaNIbHAs aCUMIOTOTAa. ACUMIITOTHYECKOE
pasnoxxenue GyHkuH. OCHOBHBIC TEOPEMBI O MpeIeiax.
CpaBHeHHe OSCKOHEYHO MaJbIX (YHKIIMIA.

Jlexuwmst. beckoneuno Gonbinas ¢GpyHkuus. BeprukanpHas
acumnrora. Teopema o cBsI3M OECKOHEYHO MaJIOi U OECKOHEYHO
6omnbiioi ¢pyHkiuu. [lepseiii U BTOpOii 3aMeyaTeNbHbII peaed.
OpnHoctopoHHME npesessl. HempepblBHOCTE (GYHKIIMU B TOUKE.
Knaccugukanus Touek paspbsiBa. HenpepblBHOCTh GyHKIIMH Ha
orpeske. CBoiicTBa PYHKIIMI HENPEPBIBHBIX HA OTPE3KE.

[TpakTueckoe 3ansaTue. OyHk1uMsA, 001acTh onpeaeneHus, 001acTb
3HayeHU’ PyHKIUHU. YUeTHOCTh, HEYETHOCTD, IEPHOAUYHOCTD

GyHKIUU.
[MTonsTue npenena Gynkunu. PackpblTue HeonpeAeIeHHOCTEN.

IIpakTnueckoe 3ansaTue. IlepBolil 1 BTOPOM 3aMedaTelIbHbIE
IPEACIIbL.

[TpakTrueckoe 3anstue. HenpepoiBHOCTh yHKIIMU. Touku

3amanus 111 CaMOCTOSITEIbHOM pabOTHI, B TOM YMCJIE BHIMOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-TpadhYeCKnX padoT.

YK-1

Paszpnen S. u¢pdepennuanbHoe HCHUCTEHHE (PYHKIIUH OHOMI
nepeMeHHOoIi

18

Jlekuus. IloHsTe MponU3BOAHON. Y CIOBUE CYIIECTBOBAHUS
pou3BoHON. ['eomeTpruyeckuil 1 pU3NYeCcKuii CMbICI
npousBoHoi. [TpaBuna nuddepenumposanus. [IponszBogHas
obpatHoi#t ¢pyHKIMU. BEIBO (hOpMYyIT MPOU3BOIHBIX OCHOBHBIX
arieMeHTapHbIX (pyHKuui. Jlorapupmudeckoe

g depeHpoBaHIE.

Jlexuwmst. I[TponsBoHbIe BRICIIUX MOPAAKOB. Auddepennnan
(GYHKIMH ¥ €r0 CMBICI. BBIpakeHne MPOM3BOIHBIX BBICIIIHX
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nopsiikoB uepe3 nuddepennuan. [punoxenue quddepennnana k
npubimkeHHbIM BeraucneHmsM. nddepenunpoBanne GpyHKmii
3a/laHHBIX HESIBHO M mapamerpudecku. Teopema Pepma u ee
reomeTpuudeckuil cmbici. Teopema Pois u ee reomerpudeckui
cMmbici. Teopema Ko u ciencrsue u3 Hee. Teopema Jlarpanxa u
€e reOMeTpudeCKui cMbICiI. DopMysia KOHEYHBIX IIPUPALLECHUN.
IIpaBuio Jlonurasns. PackpbiThe HEONpe1eI€HHOCTE.

IIpakTrueckoe 3aHsATHE. BpuncieHne MpOU3BOJHON € IOMOILBIO
npaBui JUGGepeHIMPOBaHUS U TaOIULbI IPOU3BOAHBIX.
JnddepenupoBanue CI0KHON (HYHKINH.

[pakTrueckoe 3anstue. Jlorapudmuueckoe nuddepeHunpoanue.
[Tpou3BoaHbIe BRICIIUX MOPsAAKOB. AuddepenurpoBanue GyHKIHiA,
3a1aHHBIX HESBHO U MapaMETPHUYECKH.

[Tpaktuyeckoe 3anstue. uddepeHnnan u ero UCIoIb30BaHNE IS
OPUOJIMKEHHBIX BBIYMCICHUH.

3ajanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYILIEMY
KOHTPOJTIO,

M3y4eHUe JOMOIHUTEIBHOTO MaTepraa, BBIMOJHEHNE JOMAITHUX
3aJlaHUH U

pacueTHO-TpadhuYeCKuX padoT.

Paznea 6. [llpunoxenusi nuddepeHuaIbHOr0 UCUNCIEHHS
GbVYHKIMM 0HOI TepeMeHHOH

15

Jlexuust. Bozpacranue u yObiBaHue (yHKIIMN Ha HHTEpBAJIE.
JloctaTouHbIi pU3HAK BO3pacTaHus U yObiBaHUs QyHKIMU. Toukn
skcTpeMyMa. HeoOXoauMBbIi MpU3HAK CYIIECTBOBAHUS SKCTPEMYMA.
IIepBbIil 1 BTOPOH AOCTaTOYHBIC ITPU3HAKYU CYILIECTBOBAHMS
skcTpeMyMa. Hanbosnblee 1 HauMeHbIIee 3HaueHus! yHKIUU Ha
oTpe3ke. BBITyKIIOCTh ¥ BOTHYTOCTb Ipaduka QyHKIUH.
JlocTaTouHbli NPU3HAK BBITYKJIOCTH WJIM BOTHYTOCTH Irpaduka
¢byukun. Touku nepern6a. AcCUMITOTHI rpapuka GyHKIUH.
Heo6xoauMelii 1 TOCTaTOYHBIIN MPU3HAKH CYILIECTBOBAHUS
ACUMIITOT.

[TpakTrueckoe 3austue. [Ipunoxenus nuddepeHuaibHOTo
HCYHCIICHHS.

PU3NYECKUN U TEOMETPUUYECKHUI CMBICI IPOU3BOIHON. Y paBHEHUE
KacaTeiapHOU U HopManu. [IpaBuno Jlonurans. MOHOTOHHOCTb
byHkMH. DKcTpeMyMbl. Hanbonbiiee 1 HauMeHblIee 3HaueHHe Ha
oTpe3ke. TeKCTOBBIC 3a4aUH Ha YKCTPEMYM.

[Tpaktuyeckoe 3anstue. Touku nepernda, BBITYKIOCTb U
BOTHYTOCTh Tpaduka GyHKINU. ACUMIOTOTHI rpadrka QyHKINH.
[TpousBosHas u ee npuitokeHus. [locrpoenne rpaduka GyHKINH.

3amanus 111 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJHEHNE JOMAITHUX
3aJaHui 1

pacyeTHO-IrpaduuecKkux padoT.

WHast KOHTaKTHas paboTa: BHIIOJHEHUE KOHTPOJIBbHOM padoThI,
3a4eT
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2 cemecTp

Bunwl u TeMbl 3aHATHI

KomnunuectBo
JacoB

dopmupyemsbie
KOMIIETCHIIMU

Pazngen 7. ®yHKINHN HECKOJbKHX IepeMeHHbIX

18

Jlexus. O6macth (OCHOBHBIC TOHATHS). DYHKITUSA ABYX U
HECKOJIbKUX NepeMEeHHbIX. EcTecTBeHHast 00J1aCTh ONpeAeIeHHUS.
['eomeTpryeckoe n300pakeHNue PYHKIIMU JBYX EPEMEHHBIX.
IToBepxHOCTH BTOPOTrO NOpsAAKa, X nocrpoenue. [Ipenen u
HENPEepBHIBHOCTH QYHKIMH JIBYX NepeMeHHbIX. CBolcTBa QyHKIMN
HETPEPHIBHBIX B 3aMKHYTOH orpannyeHHoi obnactu. [Ipupamenue.
Yactasie mpou3BoaHbie U quddepennnanst. Juddepennupyemocts
¢yHkunu 1ByX nepeMeHHbIX. HeoOxoammoe u JocTaTouHoe
ycnoBus auddepeHunpyeMoctu. YacTHbIe TPOU3BOJHBIE BTOPOTO
nopsaka. JuddepeHnman BToporo mopsaka.

2

Jlexuust. OxkerpeMyM QyHKIMM JBYX nepeMeHHbIX. Heo6xonnmoe
YCIIOBUE CYIIECTBOBAHUS SKCTPEMYMA U €r0 F€OMETPUUECKHI
cMbIcil. JlocTaTouHble yCioBus (0€3 10Ka3aTenbCTBa).
AOCOIOTHBIN 3KCTPEMYM, AJITOPUTM €ro HaxoxaeHus. CKaspHoe
noje. [Tpon3BosiHas o HanpaBaeHUIO. ['pajiueHT.

[Tpaktuyeckoe 3anstue. O6macTs onpeaeneHus GyHKIUA ABYX
nepeMeHHbIX. [loBepXHOCTH BTOPOro nopsaka. YacTHble
IIPOU3BOJAHBIC IICPBOI'O 1 BTOPOI'O ITIOPAJAKOB.

[TpakTrdeckoe 3aHsATHE. Y paBHEHUE KAcATENbHOM MJIOCKOCTH U
HOpMaJTi K mmoBepxHocTH. JnddepeHunpoBanue HesIBHON
dbyukun. Juddepennuan nepsoro nopsaka. [[pumenenue
moHoro auddepeHnrana K IpUOIIKEHHBIM BEIUUCICHUSIM.

[TpakTuyeckoe 3aHsATHE. DKCTPEMYMBI, HAaUOOJIbIlIEE U HAUMEHbIIIEE
3HaueHusl QYHKIUH JIBYX NepeMeHHbIX. CKalsipHOE MOJIe.
ITpon3BoHas IO HAPABJIEHUIO U TPAJNEHT.

3amanus 11 CaMOCTOSITEIbHOM pabOTHI, B TOM YKCJIE BHIMIOJHEHNE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO,

M3y4deHUe JOMOTHUTEIHHOTO MaTepraa, BRIMOJHEHNE JOMAITHUX
3aJaHuM U

pacueTHO-TrpadhuYeCKux padoT.

YK-1

Pa3zgen 8. KoMmiekcHbIe YncIa

©

Jlexuus. KommiekcHble uncna. ['eomeTpruyeckas HHTEPIIPETALNS
KOMIIIEKCHOT0 uncia. TpuronoMmerpuyeckas v nokasareiabHas
(opMBI KOMITJIEKCHOTO uncia. J{eficTBrs Hal KOMIJIEKCHBIMU
YHCJIaMU B aJIreOpandeckoii, TPUrOHOMETPUUYECKOM U
nokasarenabHoi Gopme. [ToHsATHE HYHKIIMK KOMITJIEKCHOTO
EPEMEHHOTO.

[IpakTuueckoe 3anstue. KomrsiekcHble uncia, AeMCTBUS HaJl HUMU
B TPUTOHOMETPUUYECKOH, aJreOpandyeckon M NoKa3aTeIbHONH (hopMe.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PTP

W3ydeHne TeKIMOHHOTO MaTepraia U OJIrOTOBKA K TEKYIIEMY
KOHTPOJTIO,

W3YYEHHUE JOIMOIHUTEIHHOTO MaTepraa, BEIMOTHEHUE TOMAITHUX
3aJaHud "

pacueTHO-TpadUIECKUX PadOT.
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Pa3znen 9. UnTerpajbHoe ucuncjaeHne

27

Jlexuwms. [lepBooOpa3znas ¢pynakuuu. HeonpeaeneHHbIH HHTErpal 1
ero cBoiictBa. OCHOBHbBIE METO/bl UHTETPUPOBAHUS:
HEINOCPEICTBEHHOE, 3aMEeHAa NIEPEeMEHHOM, HHTETPUPOBAHUE TTO
YACTSM.

Jlexuwst. 3agauu, MPUBOISINUE K IIOHSATHIO OTPEICICHHOTO
uHTerpaia no ¢urype. OnpeneneHHbld HHTErpal Mo GUrype u ero
cBoiictBa. ['eomerpuueckue u puznyeckue npuioxenus. opmymna
Hrerorona-JleliOnuna. 3ameHa nepeMeHHOM, UHTErPUPOBAHUE 10
yactsaMm. [IpuOimkeHHOe BBIYUCICHUE OMIPEICICHHOTO HHTErpaia.
HecoOcTBEeHHBIE HHTEIPAJIBL.

IIpakTrnueckoe 3angarue. HeonpeaeneHHubiii HHTErpal.
Henocpencresennoe unrerpuposanue. [logsenenue noa 3Hak
mubdepennuana. 3amMmeHa nepeMeHHONW U UHTETPUPOBAHHE 10
YacTsIM B HEOIPEICICHHOM MHTErpaJie.

[TpakTrueckoe 3ausTue. IHTErpupoBaHue BHIpAXKEHU,
COJIepXKaIINX KBAJIPATHBIA TPEXUJICH.
HHTerpupoBaHue TPUTOHOMETPUYECKUX (DYHKITUH.

[TpakTrueckoe 3ansaTue. MIHTerpupoBaHue paloHaibHbIX 1podeil u
IPOCTEHIINX UPPALMOHAIBHOCTEMN.

[Ipaktuueckoe 3anstue. OnpeneneHubil uHTerpait. @opmyna
HrroTona-JletiOnuna. Metos 3aMeHbI TIepEMEHHOM, METO.T
WHTETPUPOBAHUS 10 YACTSIM.

[IpakTrueckoe 3ansaTue. ['eomerpudeckue u pusnuecKue
MPUJIOKEHUS OTIPEICIIEHHOTO HHTErpaia (BRIYHCICHNE TUTOMA e
IUIOCKUX (UTYp, 00BEMOB TeJ BPALLICHUS U JJTHHBI TyTH).
HecoOcTBeHHBIE HHTEPATIBL.

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJAr0TOBKA K TEKYIIEMY
KOHTPOJTIO,

M3y4eHHE JAOTMOIHUTENBHOTO MaTepraa, BEIMOJTHEHHE JOMAITHUX
3aJaHuN 1

pacueTHO-IpadUIECKUX PadOT.

13
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Paznen 10. Inddepennuanbibie ypaBHEeHHs

18

Jlexuus. 3agaun, npuBosamye K quddepeHIaaIbHbIM
ypaBHeHUAM. OcHoOBHbIE NOHATHUSA. Teopema u 3agada Komm.
Juddepenunansubie ypaBHeHus | mopsizika: ¢ pa3aensomumMucs
NIEPEMEHHBIMU, OTHOPOHbIE, INHENHBIE, ypaBHEHUS bepHyu.
Huddepenunansubie ypaBaeHus Il nopsiaka, OCHOBHbIE TOHSTHS.
Teopema Komu. HauanbHble 1 KpaeBble YCIOBHS.
Huddepenunansusie ypaBaenus Il nopsiaka, nonyckarone
noHmxeHue nopsaka. [lonstue o qudepeHnnanbHbIX ypaBHEHUSIX
BBICIIUX MOPSIIKOB.

Jlexuust. JIuneitable muddepennuansable ypaBaenus I mopsixa,
OCHOBHbIE NOHATHA. Teopema Komn. JInHeHbIE OAHOPOAHBIE
muddepennmanbabie ypaBaeHus 11 mopsaka. Onpenenurens
Bponckoro. JIuneiinas 3aBucuMocTs QpyHkuuii. Teopema o
CTpYKType o01iero pemnienus. JInHEWHbIE OAHOPOTHBIC
nuddepeHraibHbIe YpaBHEHUS C TTOCTOSHHBIMU

ko3P duurenTamu. XapakTepucTuieckoe ypaBHeHue. Tpu ciryyas
KOpPHEU XapaKTEepUCTUUECKOTO ypaBHEeHUS. JInHEliHbIE
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HeoHOpOAHbIe Au(epeHInaNbHbBIC YPaBHEHUS BTOPOTO TOPAAKA,
TEOpeMa O CTPYKTYype o0miero peuieHus. MeTo1 HeonpeaeIeHHbIX
K03()(PUIMEHTOB peIIeHHUs IMHEHHOTO HEOJTHOPOIHOTO

QG GepeHIaIbHOr0 YPAaBHEHUS C TOCTOSTHHBIMH

k03¢ ¢punreHTamu. MeTo] Bapuaiii NpOU3BOJIILHON TOCTOSIHHOM.
[TonsiTue o cucremax nuddepeHuanbHbIX ypaBHeHHH. Pemenne
HOPMAJIBHBIX CUCTEM YpaBHEHHUI MIEPBOT0 MOPSIKA METOAOM
VCKJIFOYECHHS] HEU3BECTHOM.

[Tpaktudeckoe 3anstue. JJuddepeHnuanbHpie ypaBHEHUS IIEPBOTO
MOPSIKA: C Pa3ICTISIONIIMICS IEPEMEHHBIMHU, OJTHOPOIHBIC
nuddepennranbabie ypaBHeHUs. JInnenble quddepeHnnanbHpie
YpaBHEHUS [IEPBOTO MOPSIIKA.

[TpakTrueckoe 3austue. Juddepenuanbubie ypaBHEHHSI BTOPOTO
MOPSIJIKA, JIOMYCKAIOIINE MOHMKEHUE TTOPSIIKA.

IIpakTueckoe 3anaTue. JIMHEHHbIE OHOPOIHbIE

Qg depeHIraIbHbIe YpaBHEHHS ¢ TOCTOSHHBIMU
koadurmentamu. JInHeiHbIE HEOAHOPOAHBIC UG DEepeHIIATEHbBIE
YpaBHEHHUS C TIOCTOSTHHBIMU K03 duineHTamu. Pemenne cucrtem
JMHEHHBIX YpaBHEHUH.

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

N3yuenune NeKIMOHHOTO MaTepHalia U MOATOTOBKA K TEKYILIEMY
KOHTPOJTIO,

M3y4eHUE JAOMOIHUTEIHHOTO MaTepraa, BBIMOJIHEHNE JOMAITHUX
3aJlaHUH U

pacyeTHO-rpaduuecKkux padoT.

Pa3nen 11. YUucaoBble 1 GyHKIMOHAJIbHbIE PSABI

16

Jlexuus. Yucnoseie psaasl. CX0QUMOCTb U CyMMa psizia.
Heo0Oxonumplii npu3Hak cxogqumoctu. CBONCTBA YHCIIOBBIX PSI0B.
JocTarounsle npusHaku paaos lanamOepa, Ko, nHTerpaabHbIi
npusHak. [Ipusnaku cpaBHenus. ['apmoHnueckuii, 0000IIeHHBII
rapMOHUYECKHH, TEOMETPUUYECKUH PsIl. 3HAKOUEPEAYIOIINECS
pansl. [pusnak JleiiGHuna. 3HakonepeMeHHbIe psiibl. AGCOTIOTHAS
Y YCJIOBHAs CXOAUMOCTb. DYHKIIMOHANbHBIE psAibl. CTEIIEHHBIE
psiael. Teopema Abensa. Pagnyc v 00J1acTh CXOIUMOCTH CTEIEHHOTO

[TpakTueckoe 3ansaTue. Yucnossle psabl. OCHOBHBIE TOHATHS.
[Tpu3Haky cXo0aUMOCTH YKCIOBBIX psaoB (lamambepa, Koy,
CPABHEHMSI, UHTErPAJIbHBIN PU3HAK).

IIpakTnueckoe 3ansaTue. 3HaKonepeMeHHble psaabl. [Ipu3Hak
Jleitoaumna. YcinoBHas 1 aOCOIIOTHAS CXOAUMOCTb.

[IpakTuueckoe 3anstue. Crenennsie psiapl. O6IaCTh CXOIUMOCTH.
Psanpl Tetinopa nu MakinopeHa.

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

N3yuenune NeKIMOHHOTO MaTepralia ¥ TOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

W3y4deHUe JOTOTHUTEIHPHOTO MaTepraa, BRIMOJTHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-TpadhuYeCKUX padoT.

YK-1

Pa3znen 12. DieMeHTHI TEOPHSI BEPOSITHOCTEH

10

Jlexnus. Knaccuduxamnms coosituii. Kimaccugeckoe,
CTaTHCTHYECKOE, TEOMETPHUECKOE OIPEICIICHHE BEPOSITHOCTH.
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OneMeHTbl KOMOMHATOPUKH: TIEPECTAHOBKH, COUETaHUS,
pasmenenus. JlelicTBust Hag coObITusaAMuU. Teopema cioxeHus
BEPOATHOCTEH. Y CIIOBHAs BEPOATHOCTH COOBITHS. Teopema
yYMHOXeHUs BeposiTHocTel. HezaBucumele coObiTus. @opmyiia
noiHoit BepositHocTu. @opmyina belieca. [ToBTopHbIE HE3aBUCUMBIE
ucneitanus. @opmyisl bepryiuu, Ilyaccona.

JluckpeTHbIe cilydaiiHble BEJIMYMHBI. 3aKOH pacipeleeHus u
bynkuus pacupeaeneHus. MaremaTudeckoe OxXHuIaHue U
JIUCTIEPCHUST AUCKPETHOM CIIy4alHOW BEJIMYMHBI.

HenpepsiBHble cinydalinble BeanurHbl. QyHKINS paclpeaciICHUs U
IJIOTHOCTh pacnpeneneHus. MatemaTudeckoe OKuJaHue u
JIACTIEPCUS] HEIPEPBIBHOW CITY4allHOW BEJIMYHHBI.

[TpakTuyeckoe 3aHsaTHE. DIIEMEHTH KOMOMHATOPHKHU.
Kitaccnueckoe, CTaTUCTHYECKOE U TE€OMETPUYECKOE OIPEACIICHHUE
BEPOSATHOCTH. JleHcTBUS Hag cOOBITUAMU. TeopeMbl CI0KEHUS U
YMHOKEHHS BEpOATHOCTENH. POpMyIia IOJHOM BEPOATHOCTH U
dopmyna baiieca. ®opmyna bepuymmu. [Ipubnmkennsie GopmMyIbl.
JIMCKpeTHbIE U HENPEPBIBHBIE CIIyYalHbIC BEINYUHBL. UKMCIIOBBIE
XapaKTEPUCTUKU CIIy4alHbIX BeIM4YUH. OCHOBHBIE BUJIbI
pacupeeIeHui CIyIalfHbIX BEJIUYUH.

3aaHus 111 CaMOCTOSITEIbHOM padOThI, B TOM YHCJIE BBIMOJHEHUE
KP, PI'P

W3ydeHue JeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJTIO,

U3YyYeHHUE JAOMOIHUTEIBHOIO MaTepuaa, BIMOJIHEHHE JOMAITHUX
3aJaHuN 1

pacueTHO-IrpadUIECKUX PadoT.

Pa3zgen 13. DiieMeHTHI MATEMATHYECKOI CTATHCTUKH

10

Jlekuus. IIpenmer u 3a1a4un MaTeMaTUYECKON CTATUCTUKH.
['enepanbHas U BBIOOpOYHAsi COBOKYNMHOCTU. CTaTUCTHUYECKOE
pacnpenenenre BbIOOpKU. DMnupruyeckas GyHKIUSI
pactipenenenus. [lonmuron u rucrorpamma. Beibopounas cpennsis u
BbIOOpOYHast fucnepcus. CTaTUCTUUECKHE OLICHKU TapaMeTpoB
pacnpenenenus. ToyeuHas olleHKa MaTeMaTHYECKOIO 0KUaHUS,
JUCIIEPCUH, CPETHETO KBAAPATHYECKOTO OTKJIOHEHHS.
HHuTepBanpHble OLIEHKU TApaMETPOB HOPMAJIBHOTO PACIIPENEIICHMS,
BEPOATHOCTH OMHOMUATILHOTO pacnpezeneHus. JloBepurenbHbIi
UHTepBaj. JIoBepUTEIbHAs BEPOSITHOCT.

[TpakTuueckoe 3anstue. OCHOBHBIC IOHATHS CTATUCTHKH (BBIOOPKA,
MOJIUTOH, TUCTOTPAMMAa, CTATHCTUYECKasT (YHKITUS
pacnpenenenus). TouedHbie OIEHKH MapaMeTPOB pacTIpe/IeICHUSI.
JloBepuTeNnbHBII UHTEPBAIL.

3akoH 6onpnx yncen. Craructuyeckue runoressl. Kpurepuit
ITupcona. Koppensiusg. Perpeccust.

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

N3yuenune NeKIMOHHOTO MaTepralia ¥ MOJArOTOBKA K TEKYIEMY
KOHTPOJIIO,

M3y4deHUE JOTOTHUTEIHPHOTO MaTepraa, BBIMOJHEHNE JOMAITHUX
3aJaHui 1

pacueTHO-TpadhYeCKUX padoT.

WHast KOHTaKTHas paboTa: BHIIOJHEHUE KOHTPOJIBHOM padoThI,
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BBHITIOJIHEHHE pedepaTa

IloaroroBka K s3K3aMEHY

30

IIpoBeaeHue PK3aMeHa

6

Pazmen 5. METOAMYECKUE VYKA3AHUA JIXI OBYUAIOIIMUXCA IIO OCBOEHHUIO
JUCHUIJIMHBI

N3ayueHune gucumnnuuel 6.1.1.9 "MatemaTtnka" pekomeHayeTcs HayaTb C O3HAKOMMEHUs ¢ paboyer
nNporpaMmmon, ee CTPYKTYpoOWu 1 cogepXaHnem pasaenoB. YUebHbln MaTepuan CTpyKTYpUpOoBaH, U3yyeHune
AVCLUMNITNHBI OCYLLECTBIISETCS B TEMaTUYECKOM NocneoBaTenbHOCTH.
3aHATUA NEeKLUMOHHOIo TMNa g4atT CUCTEMATM3NPOBaHHbIE 3HaHMs no aucumnnude b.1.1.9 "MaTtemaTtuka",
KOHLIEHTPUPYIOT BHUMaHNE Ha Hanbornee CNoXHbIX U BaXKHbIX BONpocax. Bo BpemMs NeKUMOHHbIX 3aHATUI
pekomMeHayeTCsl BECTU KOHCMEKTMpPOBaHUe y4ebHoro matepumana; obpalwiatb BHUMaHMe Ha (hOpMynMpOBKM
W KaTeropuu, packpbiBatloLiue cyTb NpobremMsl, sBNEHMS Unu npowecca; 3admKkcupoBaTh BbIBOAbI U
npakTu4eckne pekomeHgaumu.
MoaroTtoBka K 3aHATMSAM CEMUHAPCKOro TUMa BKITOYaeT 03HAKOMIEHUE C MIIaHOM NPaKTUYEeCKOro
(nabopaTtopHoro) 3aHATMSA; paboTy C KOHCNEKTOM NEKLMIA, BLIMONTHEHWE JOMALLHEro 3agaHus, paboTy ¢
y4ebHON 1 y4ebHO-MeTOOMYECKOM NUTEPATYPON, HAYYHBIMU U3OAHMSIMU U SNEKTPOHHBIMM
obpasoBaTenbHbIMIU pecypcamun, peKOMeHAOBaHHbIMKU paboyel nporpaMmmon gucumnimHel 6.1.1.9
"MaTemaTnka".
CopeprxaHue camocTosiTenbHON paboTel onpegenseTcsa paboyen nporpamMmon gucumnnmiel 6.1.1.9
"MatemaTnka", OLEeHOYHBbIMU N METOOUYECKMMY MaTepmanaMm, 3agaHusaMm U ykasaHUaMn npenogasartens.
CamocTosATenbHas paboTa MOXET OCYLLECTBNATLCA B ayAUTOPHON 1 BHEAyAUTOPHOM hopMax.

O hekTUBHLIM CPEACTBOM OCYLLECTBIIEHUS CAaMOCTOATENBHOM PaboThl SABMSAETCA ANeKTPOHHas
WHpopMaLMOHHO- obpa3oBaTenbHas cpefa yHMBepcuTeTa, kKotopas obecneumsaeTt 4OCTyn K
obpasoBaTenbHoM nporpamme, paboyen nporpamme gucumnivHel b.1.1.9 "MatemaTtnka", K 3neKTPOHHbIM
BmbnuoTedHbIM cuctemam, NnpodeccuoHanbHbIM 6a3am AaHHbIX 1 MUHPOPMALMOHHBIM CPaBOYHbLIM
cuctemam.
Na3yueHne gucumnnunbl 6.1.1.9 "MatemaTtuka" BkroyaeT BbINOSIHEHME pacyéTHO-rpadmyeckon pabdoThl,
KOHTPOMbHOW paboThbl.
MNennonuuHoCcTk NNORANAHUA chOonNMRI TEKVIHIATO KOHTNONYG VENARAAMNOCTU CUCTAMA NI IAHURAHUG XNNA

Pa3nen 6.

MATEPHUAJIBHO-TEXHUYECKOE "

OBECIIEYEHUME AMCHUITJIMHBI

6.1. YueOHO-MeTOAMUECKOE 0OeCIIeYeHNE

YYEBHO-METONMYECKOE

Kommuectso
JK3EMIUISIPOB NEYaTHBIX

Neje Cnucok HCTIONb3yeMOH JIUTePaTyphl M3/IHMH, MMCIOIXCA B
n/n OnoNIMoTeKe, Uin
AIIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu MuTepHer
YUEBHBIE, YYHEBHO-METOJMYECKUWE 1 HAYYHBIE N3 JAH I
1. [ITucemennsiii, mutpuit Tpopumosuu. Koncnekr nexuuii no 9
BbIcIIell maTeMaTuke [TekcT] [momuerii kype] / M. T.
IIucemennsiii. 15-e u3a. Mocksa: AfIPHC-HPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmasapbl: Bcero 9.
2. |COopHuK 3ama4 MO BBICHICH MaTeMaTHKE C KOHTPOJbHBIMH 20
paboramu [Tekcr] mocoome / K. H. Jlynry, H. T.
ITucemennsiit, C. H. ®emun, 0. A. IlleBuenko. Y. 1. 14-e
m3na, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Ox3eMIIIpsl: Bcero 20.
3. |MuxamapoBa, Omnbsra BacunweBna. JluneitHas anre6Gpa. 2/

BextopHas anrebpa. Anamutnueckas reometpus [Tekcr] :
yueOHO-MeToMuecKoe mocobue 1o pazaenam "JluneitHas
anrebpa", "BekropHas anrebpa", " AHaTUTHYECKAS
reometpuss"  gucnumiuHel  "Marematuka" /  O. B.
Muxanaposa, C. H. Cycanuna; MUHUCTEpCTBO HAYKHU U

https://portal.volgatech.net/b
ooks/Mikhadarovaineynaya
algebra_Vektornaya algebra
_Analiticheskaya_geometriy
a_2024.pdf




BhIcIIero oopaszoBanus Poccuiickoit @enepanun, PI'bOY BO
"TloBoymxCKuUit roCcyJapCTBEHHBIN TEXHOJIOTMYECKUI
yuusepcuret”. Momxkap-Oma: III'TY, 2024. - 107 c. ISBN
978-5-8158-2402-7. Dx3eMIuspbl: BCcero 2.

4. |Harancon, W. II. KpaTkmii Kypc BBICIICH MaTeMaTHKH
[DneKTpoHHBIH pecypc] yueOHoe mocobue / MW. II.[https://e.lanbook.com/book/2
Harancon. 10-e u3z., crep. Cankr-IlerepOypr: Jlanp, 2022. - 10320
736 c. ISBN 978-5-8114-0123-9.
5. |Maremarnueckass ~ craTuctuka  [Tekcr] y4eOHO- 195
METOAMYECKOE MMOCOOME Il OpraHU3alMKd CaMOCTOSTEIbHOM
paboThl CTYACHTOB cCHeluaibHOCTeW W HampasieHud BIIO
110302.65, 140100.62, 140104.65, 150400.62, 150405.65 /
M-Bo obpazoBanuss u Hayku PD, ®I'BOY BIIO "lloomxk.
roc. Texnon. yH-T"; [coct.: H. H. MuxeeBa, A. A. Yuctskosa,
JI. H. llapapyraunosa]. Momxkap-Ona: IIT'TY, 2013. - 67 c.
ISBN 978-5-8158-1279-6. Dx3eMiunapsl: Bcero 195.
6. |DyHKUMM HECKONbKUX MepeMeHHbIX [TekcT] : MmeToauueckue 84 /
yKa3aHUS [0 CaMOCTOsATeNbHOW pabore i cryaeHtos| https://portal.volgatech.net/b
TEXHUUYECKHX crienuanbHocTelt / M-Bo oOpa3oBanus u Hayku|00Ks/Vedernikova Funkcii_n
P®, ®I'OY BIIO "MoBosmk. roc. Texuoa. yH-1"; [cocT. : FO.| eskolkix_peremennyx_1.pdf
A. Benepuukosa, JI. H. lllapadyraunosa, I1. A. ®@umienko].
Nowkap-Ona: [ITTY, 2012. - 56 ¢. Dx3eMmuisipbl: Bcero 84.
7. |I’'mypman, Bragumup EdumoBuy. PykoBoncTBO K perieHuto
3aJad4 [0 TEOPUH BEPOSTHOCTEW W MaTtemarudeckoii | https://urait.ru/book/rukovod
cratuctuke [Tekct : DnekTpoHHBIH pecypc] @ yueOHoe| Stvo-k-resheniyu-zadach-po-
nmocodue st By3oB / B. E. I'mypman. 11-e u3a. Mocksa: teorii-veroyatnostey-i-
FOpaiiT, 2025. - 406 ¢ ISBN 978-5-534-08389-7. matematicheskoy-statistike-
559583
8. |I'mypman, Bnagumup Edumosuu. Teopus BepositHocteit ul https://urait.ru/book/teoriya-
MaTemaThueckas ctaTucTuka [TekcT : DaexkTpoHHbIH pecypc] veroyatnostey-i-
: yueOnuk s By3oB / B. E. I'mypman. 12-e uzn. Mocksa:| matematicheskaya-statistika-
IOpaiit, 2025. - 479 ¢ ISBN 978-5-534-00211-9. 559584
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHne
NeNe [ Aynutopun ans npose- | IlepeueHb ocHOBHOTo 000pyA0OBaHUS [IporpammHuoe
/Tl |AeHus y4eOHBIX 3aHATHH, obecrneueHue
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTecTaluu
1. 241 (1) Komriekr yueoHoit mebenu (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, AreHTt
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiext I10
JUTSL PEIICHUsT OCHOBHBIX
10JIb30BATEIbCKUX 3a/1a4




Pasgen 7. ®OPMbI KOHTPOJISI OCBOEHUS AUCLUIUIMHBY ®OHJI OLIEEHOYHBIX
CPEJICTB

Kputepuu onieHrBaHUs HHAMKATOPOB TOCTHXKEHUSI KOMIIETEHIIUN HANIPpaBJIEHbI HA!

- YCBOGHHE TCOPETHUYECKOTO MaTepuaina (00beM 3HaHUH, TTTyOMHA yCBOGHUS), MPETyCMOTPEHHOTO
paboueii mporpamMmoi;

- YMEHHUE U3J1aratb Marepuai (4YeTKOCTb, FPAMOTHOCTh M3JIOKEHUSI MaTepraia, TOYHOCTb U MOJTHOTA
BOCIPOM3BEICHUS Y4eOHOTO MaTepraa);

- YMEHHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS MPU PEIICHUH MPAKTUYECKUX 3aJaHuM.

[Ikana olleHUBaHUS IPEJICTABICHA HUXKE.

YpoBeHb
c(OpMHPOBAHHOCTH [Mkana
Kpurepun oneHnBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIINT
IToporosslii OOyyarommiics MMeeT 3HaHHWA OCHOBHOIO Marepuana,| YyAOBIET-
YPOBEHB IPOSBIAET YMEHHE JIOTUYHO €ro usjaratb, HO MOXET| BOPUTEIBHO

A0IYyCKaTh HCTOYHOCTH B N3JI0KCHUU Martcpuaia,
HCAO0CTATOYHO IIPpaBUJIbHBLIC (1)OpMy.]'II/IpOBKI/I, HCIIBITBIBACT
3aTPYAHCHUA B BBIIIOJITHCHUHW ITPAKTUUCCKHUX 3a11aH1/1171.

[IponBunyteiii  [OOydaromuiics TBEpIO 3HAET MPOTrPaMMHBIM MaTepHal,| XOpOIIo

YpOBEHb U3JIaraeT €ero rpaMoOTHO M IO CYLIECTBY, HE JIOMYCKAeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE HA BOIIPOC, IPABUIBHO
IPUMEHSIET TEOPETHUECKHUE TIOJIOKEHUS MpU  PELICHUU
MPAKTUYECKUX BOMPOCOB U 3a/iay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMH ¥ TIPUEMaMH UX BBITOTHEHUS

Beicokuit ypoBenp |OOydaronuiics r1yOOKO M MPOYHO YCBOMJ MPOTPaMMHBINA|  OTIMYHO
Marepuay, 'paMOTHO M JIOTUYECKH CTPOMHO €ro M3JIaraer,
JIaeT MCUEPIbIBAIOLIME OTBETHI HA IIOCTABJIICHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCA TEOPHUS C IMPAKTUKOW, IPU 3TOM
oOyyaromuiics  He  3aTpydHseTcsi C  OTBETOM  IpHU
BUJIOM3MEHEHNN 3aJJaHUs, CBOOOJHO CIPABIISIETCS C 3aJa4aMH,
BOIIPOCAMM UM JIPYTUMH BUJAMU IIPUMEHEHHS 3HAHWM,
MOKAa3bIBA€T 3HAKOMCTBO C MOHOTPAa(pHUUECKON JUTEpaTypou,
NEPUOJIMYECKUMHU  W3JaHUSIMH, TPABUIBHO OOOCHOBBIBAET
NPUHATHIE PEHIeHMs, CBOOOIHO BJaJEET Pa3HOCTOPOHHUMHU
HaBBIKAMU, IPHEMaMH BBIIIOJHEHUS IPAKTUYECKUX paboT

7.1. Texymunii KOHTPOJIb YCIIEBAEMOCTH

Texymmii KOHTPOJIb YCIEBAEMOCTH 00ECHEeUMBACT OLIEHMBAHHME XOJa OCBOCHMS JUCIHILTMHBI
(MOyJIs) ¥ MPOU3BOAUTCS C IPUMEHEHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTUYECKOM KAapTOM AUCUMIUIMHBL. 1IOpsiAok cocTaBieHUs TEXHOJOTHMYECKOM KapThl H
QITOPUTM  TPOBEACHUS MPOIEAYpbl OIEHMBAHHS BHUJOB  JESATEIBHOCTH  OOy4arouuxcs,
HANPaBIIEHHBIX HAa OCBOCHHE 3HAHWN, yMEHWW, HABBIKOB W/ WM OIMbBITA JAEATEIHHOCTH, IO
HaKOIMHUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTcCs nojioxkeHueM o cucreme PUTM B ®T'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTECTaIUs 00yJaroIuXCs
[TpomexxyTouHas arTecTansi 0OOydyarOIIMXCsl HANpaBiIeHA Ha OLCHUBAHUE PE3yJIbTATOB OOYydEHUS
M0 TUCIUIUIMHE (MOYJII0) U MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPEJICTB.




[TpuMepbl TUNOBBIX KOHTPOJBHBIX 3aJaHMW U3 0a3bl (OHIA OLIEHOYHBIX CPEJICTB 110
00pa30BaTeNIbHON NpOrpamMmme.
1 cemectp

KoHTponbHaa paborta Nel. J/iuHeiiHas anrebpa.
1. Bolumcnutsb .
2. BblumMcantb onpeaenntens /span>:
a) pa3noXKeHnem no nepsomy cTonbuy;

6) ynpoulieHuem.

3. PeWwunTb CUCTEMY JIMHENHbIX YPaBHEHU /span>
a) metogom Kpamepa;
6) MaTPUYHbIM METOAOM;

B) MeTogom laycca.

KoHTponbHasa paboTta Ne2. BekTopHas anrebpa U aHaIMTUUECKAA reomeTpus.

1. Haaute /span>, ecan /span>.

2. YnpocTtute BbiparkeHue /span>.

3. Mpu KaKom 3Ha4YeHUn /span> BeKTopbl /span> 1 /span> nepneHAaMKyAapHbl, eciu /span>, /span>?
4. MpY KaKom 3Ha4YeHUn /span> BEKTOPbI /span> KoMnaaHapHbI?

5. B Toukax nepeceyeHus NpAmoW /span>Cc O0CAMM KOOPAMHAT BOCCTAHOB/EHbI MepneHAMKYAApPbl K 3ToW
npamon. Hanaute ux ypaBHeHUA.

6. MpuBeanTe K KAHOHMYECKOMY BUAY ypaBHeHMe /span>, onpeaenvTe TUM IMHUM U NOCTPOITE rpaduk.

7. Npn Kakux 3HaYeHuax p 1 B npaman /span> K1 NIOCKOCTb /span> nepneHauKynsapHbl? HalauTte Touky
nepecevyeHma NPSIMON 1 NJOCKOCTH.

KoHTponbHas paborta Ne3 BeegeHue B maTemaTUUeCcKuii aHanus.
1. He ncnonb3ys npasuao JIonutans, BbIYUCAUTb Npeaenbl GyHKLUMIA:

a) /span> 6) /span> B) /span> r) /span>

2. 3agaHbl GyHKUMSA /span> 1 ABa 3HaYeHUs aprymeHTa /span>. TpebyeTca: a) yCTaHOBUTb, ABAAETCA U
JaHHas GYHKLMA HEMPEPbIBHOW UM Pa3pbiBHOM ANS KaXKA0ro U3 AaHHbIX 3HAYeHWUI aprymeHTa; 6) caenatb
CXeMaTUUYECKMI YepTeK.

/span>



3. UccnenoBaTtb GYHKLMIO HA HEMPEPbIBHOCTb U NMOCTPOUTL ee rpaduk. HaiT ckauyok GyHKLMM B TOYKAX
paspbliBa.

/span>
2 cemecTp

KoHTponbHas pabora Ne 1. AuddepeHumanbHoe ucumucneHme GyHKLUM 04HON NepemeHHOIA.

1. Haaute Nnpon3BoaHy0 HeABHOW GyHKUMK /span>

2. Hanaute npomn3BoaHble CIOXKHbIX GYHKUMIA: @) /span>  6) /span> B) /span>
3. HaliamTe npon3BoAHYIO BTOPOro NopsAKa B 3aaHHON TouKe: /span>

4. Hangute anddepeHuman pyHKLMM /span>

KoHTponbHasa paboTta Nel HeonpeaeneHHbl UHTerpan

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

10. /span>

KoHTponbHasa paboTta N2 2. OnpegeneHHblii MHTerpan no mepe ¢purypbl
1. Bbluncaute /span>
2. Bbluncaute /span>, rae obnactb D, orpaHuyeHa MHuamu /span>, /span>, /span>.
3. Bbluncaute /span>, rae o6nactb D, orpaHUyeHa IMHUAMK /span>, /span>.

4. Vicnonb3ya TPOMHOMN MHTErpas, Bblumcante ob6bem Tena, orpaHMYeHHOro NOBEPXHOCTAMM /span>, /span>,
/span>, [span>.

5. Bbiuucaute /span>, rae L —yacTb umKkaounabl /span>, /span>.

KoHTponbHas pabota Ne3. AinddepeHumanbHble ypaBHEHUA

1. YcTtaHoBUTE, ABAAETCA M GYHKLUMNA
/span>

peweHnem auddepeHLManbHOro ypaBHeEHMA
/span>.

2. Onpepenute TMN guddepeHLManbHOro ypaBHEHMA U HaAWTE ero obliee pelleHme
/span>.

3. Onpepenwute TMN guddepeHLManbHOrO ypaBHEHMA U HallaWTe ero obliee pelleHume
/span>.

4. Onpegenute Tun anddepeHUnanbHOro ypaBHeHUs



/span>
M HaaWTe ero YacTHOe peLleHne, YA0BAeTBOPAOLLEE Hava IbHbIM YC/IOBUAM
/span>.
5. Onpegenute TMN AnbdepeHLManbHOro ypaBHEHMA U 3aMULLUTE CTPYKTYPY ero obuiero peleHus

/span>.

KoHTponbHaa paboTta N2 4. Paapl

1. Niccnepyinte Ha cXo0AMMOCTb pAAbI:

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

B) /span>; r) /span>.

2. iccnepyiite Ha yCI0BHYIO U abCOMOTHYIO CXOAMMOCTb pag, /span>.
3. Haltante o61acTb CXOAMMOCTU CTEMEHHOIO PAAaA:

/span>.

4. Paznoxute B pag Pypbe nepnoanyeckyro GyHKLMIO /span>, 3ag4aHHyo rpaduyeckm (cm. puc.)
/span>

2. Pa3noxuTe B pag no KocMHycam GbyHKUMIO /span>, 3aAaHHyto Ha MHTepBase /span>. MocTpoitTe rpadukm
bYHKLMKM /span> 1 ee NepnoanYecKoro Npoao/IKEHNA.

CemecTpOoBBIi KOHTPOJIb

Tecr
Bapuant Ne0

1. Bextropom HaspiBaeTcs (BriGepute BepHOE BBHICKAa3bIBAaHUE). ..

2. Haiigute KOOpJAUHATBI BCKTOPa €CJIN

3. Ilpu xakoM 3HaYeHHUU NbSP;BEKTOPHI Nbsp; 1 nbsp;MepreHANKYISIPHBI.



4. CxaysipHOE IPOM3BEICHUE BEeKTOPOB /span>=(-2;-1;1) u /span> paBHo...

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

6. Haiiqute nmpousBeaeHne Matpuil nbsp;u

7. Onpenenurenem N-ro nopsaka Ha3piBaeTcs (BpiOepuTe BepHOE BHICKA3bIBAHUE). ..

1) 4Kciio paBHOE CyMME MOIAPHBIX IPOU3BEICHUI JIEMEHTOB MIEPBO CPOKH OINPECTUTEINS Ha UX
asnreOpanyecKkue JOMOJHEHUS

2) 9HCIIO0 PaBHOE IPOU3BEIICHUIO SJIEMEHTOB INIABHOW TUAarOHAIH ONPEISIHTEIs
3) npsiMoyroJipHas TabiuIa Yrcel, couepxaiias N cTpok u N croadIoB

4) YHUCIIO paBHOC CYMME HpOI/I3BeI[eHHI>'I 3JIEMEHTOB KaKOT0-1100 pdaaa oupeACIMTEIIA Ha
anre6pa1/1qec1<ue JOIMOJIHCHUA COOTBETCTBYIOIINX 3JICMCHTOB MAPAJICIIBHOTO pAda

8. Onpenenurerns nbsp;paBeH. ..

9. PentenneM cucTembl JIMHEWHBIX ypaBHEHUHN nbsp;sSBIsSeTCS. ..

B orBere ykaxure cymmy

10. Ecniit onpeieuTens CUCTEMBI NbSp; TMHEHHBIX HEOTHOPOIHBIX YPaBHEHHH C
nbsp;HEeU3BECTHBIMU OTIMYEH OT HYJIA (, To cuctema (BriGepuTe BepHOE BBICKA3bIBAHHE). ..

1) uMeeT eIMHCTBEHHOE PEIICHUE
2) uMeeT TIM00 MHOXKECTBO PEIICHHIA, THO0 HE UMEET HU OJJHOTO PELICHUS
3) UMeeT MHOXKECTBO PEIICHUI

4) HE UMEET HU OJIHOTO PEIICHUS



11. Tano ypaBHeHHE psAMoii B 001ieM Buzae Torna yrinoBoit ko3huueHT npsamoid,
MEePIEeHANKYJISIPHON JaHHOM MPSAMOM, paBeH ...

12. YpaBHenue runepOoibl, H300pakEHHON HA PUCYHKE,
/span>

HUMCCT BUA. ..

13. IInockocte, poxoasmas uyepe3 Tpu Touku (0;0;2),(0;2;2),(-1;0;2), sBasercs. ..

1) maockocThio X=-1 2) miockocthio X=0

3) mwiockocthio Y=2 4) mIockocThio Z=2

14. OcTpbIit yron Mexay npsiMbiMu: 1 nbsp;

paBeH. ...

15. Haiigute obnacTs onpeneneHus pyHKIuu

16. Ecniu 1151 11000T0 MOJIOKUTEIIBHOTO YK CIIa nbsp;CyIecTByeT (Hai1eTcs) Takoe
MOJIOKUTEIIBHOTO YUCIIA YTO JIJISI BCEX YIOBJICTBOPSIONINX YCIIOBHUIO BBITIOTHACTCS
HepaBeHCTBO: TO (BriOepuTe BepHOE BhICKAa3bIBAaHUE). ..

1) dbynkus nbsp;Ha3pIBaeTCs OeckoHeuHO Maiol (0.M.¢.) mpu nbsp;(rim Ha
OECKOHEYHOCTHU

2) pynkuus nbsp;Ha3pIBaeTCsi OeckOHeUHO Majiol (0.M.¢.) mpu nbsp;(uau B
OKPECTHOCTH TOYKH .

3) dyHk1Ms nbsp;Ha3bIBaeTCs 0€CKOHEYHO 00bIIOM (6.0.¢.) mpu nbsp;(uiu Ha
OECKOHEYHOCTHU

4) pyHk1ms nbsp;Ha3bIBaeTCs 0€CKOHEUHO 00bIoM (6.0.¢.) mpu nbsp;(uau B



OKPCCTHOCTU TOYKH

17. Ecnu ¢pyHKIus nbsp;TakoBa, YTO OJTHOCTOPOHHUE TPEENIbl (PYHKIIMHA B TOUKE
CYIIECTBYIOT, KOHEUHBI, HO OHU HE PaBHBI MEXIY cO00I, TO Touka nbsp;Ha3bIBaETCs
(Be16epuTe BepHOE BbICKA3bIBAHHE). ..

1) TOUKOM YCTPAaHUMOTO pa3pbiBa (HYHKIIUH /span>
2) TOYKOM pa3pbiBa BTOPOT0 poja (TOUYKOM 0€CKOHEYHOTro pa3phiBa) GyHKIIUH /Span>
3) TOUKOH HEMPEPHIBHOCTH (PYHKIUU /Span>

4) TOYKOM pa3pbIBa MEPBOTO PoJa (TOYKOM CKayka) (PyHKIMH /span>

18. Haiinure npeaen pyHkuuu: /span>.

19. Ipexnen /span> pagseH...

20. YkaxuTe TOUKH pa3pbiBa (QyHKIHH.

/span>

21. [lpupaimienrie yHKIUU B TOUKE, BI3BAHHOE MPUPAIICHUEM apryMeHTa,
(reomeTrpuuecku) paBHO (Bbibepute BepHOE BBICKA3bIBAHUE). . .

1) mpUpallIeHUIO OpIMHATHI KacaTelbHOM K TpaduKy GYHKIIMHU B 3TOM TOUKeE, KOT/1a
apryMeHT ()yHKIIUHU B 3TOM TOUKE MOJIYYUT HEKOTOPOE MPUPALICHHUE

2) IpUpaIIeHUIO OPAUHATHI rpaduka QYHKIIMU B 3TOW TOYKE, KOTJ1a apTyMEHT
(GyHKUIMU B 3TOM TOUYKE MOIYYUT HEKOTOPOE MpUpAIICHHE

3) yrinoBoMy K03 PUIIMEHTY KacaTesIbHOM K rpaduKy (PYHKIIMH B 3TOM TOUKE

4) yriioBoMy K03(p(GULIHUEHTY HOpMaJH K rpaduKy QyHKIUU B 3TOM TOUKE

22. [IponsBoaHas GyHKIIUH nbsp;UMEET BULI. ..



23. Haiinure /span>.

24. Hatitn nuddepenunan GpyHKIUHA

25. HaiinuTe yrinoBoit ko uIMeHT KacaTeabHOM, MPOBEACHHON K rpaduKy ()yHKIHH
nbsp;B TOUKE

26. BeprukanbHast acumMnToTa rpapuka QyHKIUN nbsp;uMeeT BU:

27. dyHkus nbsp;ornpeseneHa Ha nmpomMexxytke Ha pucynke nzobpaxeH rpaduk ee mporu3BOIHOM.
/span>

Torna ¢pyHkIms nbsp;yObIBaeT Ha MPOMEKYTKE. ..

28. Jlanbl MHOXecTBa TOI' 1A ITIEPECEYCHUEM ITUX MHOXKECTB SIBIISIETCS. . .

29. Mepa MHOXXecTBa, N306parKEHHOro Ha PUCYHKe, paBHa...
/p>

30. YkaxuTte BuMA rpadmka PyHKUMKM, ANA KOTOPOM Ha BCEM oOTpeske [a,b]
OHOBPEMEHHO BbINOAHATCA Tpu ycnosma: y>0, y'<0, y <0.

/p>

IIepeuens BOIIPOCOB 11l TPOBEACHUS IPOMEKYTOUYHOM aTTeCTalMU
1 cemecTp

Bonpocbl ansa 3aveTta

1. Yto Takoe onpepenutens? MNpu kaknx npeobpasoBaHUAX BENUYMHA ONpeaenuTenst He MeHsieTca?
2. B kakux criydasix onpegenutens paBeH Hyno? UTo cnefyeT U3 paBeHCTBa onpeaenvTens Hyno?
3. [ante onpeaneneHne MnHopa 1 anrebpanyeckoro JOMNONHEHNs aneMeHTa onpegenutens. ChopmynupyinTe

MpaBuIo BbIYUCIIEHUSA ONpeaenuTens.
4, Kak ocyLLecTBNATCA NMUHENHbIE onepauun Hag maTpuuaMmn?
5. Kak nepemHoxatoTcs ABe MaTpulbl? CBOINCTBa Npou3BeaeHUs MaTpuLl.

6. KakoBa cxema HaxoxaeHust obpaTHon MaTpuLibI?



10.
11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

[ainTe onpegeneHns peLleHns CUCTEMbI NTMHENHbIX anrebpanyecknx ypaBHEHWA.

Paclumdgpyite NOHATUS «COBMECTHaA», «kHECOBMECTHas», «onpeaenéHHasny, «HeonpeaenéHHas» CUCTEMBbI.
Hanuwwute dopmynbl Kpamepa. B kakom cnyyae oHU npuMeHnMbI?

YT0 HasbiBaeTca paHrom matpuubl? Kak oH HaxoguTtca?

Cdopmynupyinte Teopemy KpoHekepa — Kanennu.

[pn Kaknx ycrnoBusax cuctema JIMHENHbIX anre6pamqecmx ypaBHeHVIVI nMmeeT MHOXeCTBO peLLIeHVIVI? Korga oHa
nMmeeT eANHCTBEHHOE peu.leHme?

Onunwute meTtop Maycca pelueHns CUCTeM NNHENHbIX YPaBHEHWUN.

Kakne HensBecTHble Ha3biBalOTCs CBOOOAHLIMU, a Kakne 6a3ncHbIMU?

Kakne ocobeHHOCTN peLleHns OAHOPOAHBIX CUCTEM NNHENHBIX anrebpanyeckux ypaBHeHu Bl 3HaeTe?
Kak ctpoutca dyHaameHTanbHasa cuctema peleHnn’?

Kak BbINONHAOTCA NUHeNHbIe onepaumn Hag Bektopamu? KakoBbl CBOMCTBA 3TMX onepaumnn’?
Kakune BekTopa Ha3blBalOTCH NIMHENHO 3aBUCUMbIMU, @ Kakne NIMHENHO He3aBUCUMbIMA?

Yto Takoe 6a3mc? Kakve Bektopa 06pasyoT 6a3mc Ha NNOCKOCTM U B NPOCTPaHCTBE?

Kakon 6a3vc HasbiBaloT eKapTOBbIM?

Y70 Takoe KoopAMHaTbl BekTopa?

YUTto HasbiBaeTCsa cKansipHbIM Npov3BeaeHMeM BEKTOPOB? KakoBbl ero CBOMCTBa?

Y70 HasbIBaeTCA BEKTOPHBLIM NPpOU3BEAEHNEM BEKTOPOB? KakoBbl ero cBoncTea?

Y70 Ha3biBaeTCs CMeLlaHHbIM Npon3BeaeHneM BeKTopoB? KakoBbl ero CBOMCTBa?

3anuwunte B BEKTOPHOWN N KOOpAMHATHOM dhopmMax ycnoBua KonnMHeapHOCTU, OPTOroHanbHOCTU 1
KOMM1aHapHOCTU BEKTOPOB.

Mpsimasi NHKMA Ha NNockocTh, eé obLee ypaBHEHME.
[ainTe noHATME HOPMAarbHOIO U HanpaBnAoLWEro BEKTOPOB MPSMON Ha MOCKOCTH, YIIOBOro KoaddurumneHTa.
3anuwnTte pasnuyHbie Buabl NPSIMON U YKaXWUTe reOMeTPUYECKUA CMbICIT NapamMeTpoB YpaBHEHUS.

3anuwnte ycnoBusi napannenbHOCTV U NEPNEHANKYNAPHOCTY NPSIMbIX HA NIOCKOCTU B Criyyae pasfnyHbiX
BMZOB YpaBHEHWUI NPAMbIX.

Kak HaiiT1 Touky nepeceyveHuns NPSMbIX Ha MNIOCKOCTU?

Kak BbluMCRSeTCa pacCcTosiHME OT TOYKM OO NPSIMON Ha NITOCKOCTU?

[avte onpepeneHne annunca n 3anuiumMTe ero KAHOHNYeCKoe ypaBHeHUe.

[aiTe onpenenerHne runepbonbl 1 3anvmMTe €€ KaHOHNYECKOE YpaBHEHME.

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

M3noxuTe cxemy npuBeneHnsi obLLero ypaBHEHUsI KPMBOWM BTOPOro Nopsiaka K KAHOHNYECKOMY BUAY.
[anTte NOHATME NONAPHOWN CUCTEMbI KOOPAMHAT.

OnuwmnTe NnapameTpmnyeckmii cnocob NOCTPOEHMS NINHWIA Ha MIOCKOCTH.

MnockocTb, eé obLiee ypaBHEHNE.

Kak onpegenseTcsa B3aMMHOe pacnonoxeHue nnockocten? 3anuwunte ycnosua napannenbHoCTn n
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nepneHanKynspHOCTM NIIOCKOCTEN.
Kak BbluMcnseTcsa pacctosiHie OT TOYKM OO NI0CKOCTU?

BanuwunTe pasnuyHble BUAbl YPaBHEHWI NPSIMOI B NMPOCTPaAHCTBE M NOSICHATE CMbICIT NapaMeTpOoB, BXOASLUMX B
YpaBHEeHMs1.

M3noxute cxemy npveeaeHns o6LLMX ypaBHEHWI NPSAMON K KAHOHUYECKOMY BUAY.
Kak onpegenuts B3avMHOe pacnonoxeHne NpsimbiX B MPoCcTpaHcTBe?

Kak BbluMcnaeTca paccTosiHMe OT TOYKU A0 NPSIMOV B NPOCTPaHCcTBe?

Kak onpegenuts B3avMHOe pacnonoXeHune NpPsiMor 1 NocKoCTN?

Kak vLieTcs Touka nepeceyeHns NpsiMon 1 NOCKOCTN?

Ha3oBuTe NoBepXHOCTM BTOPOro Nopsaka U HanuwmnTe Nx KaHOHMYECKNe ypaBHEHUS.

ApndmeTnyeckme onepaunm Hag BELLECTBEHHbIMM YUCaMM U UX ynopsigodeHre. HenpepbIBHOCTb MHOXECTBA
BELLECTBEHHbIX YMCen.

OFpaHVI‘-IeHHbIe 4YncnoBble MHOXeCTBa, MakCUMMyMbl, MUHUMYMblI. CvMBOIblI MATEMATUYECKOW FIOTMKN, UX
ncnonb3oBaHUe.

Yucnosas nocnegosatensHocTb. OnpeaeneHune, cnocobbl 3agaHns, apudpmeTuieckne AencTems,
orpaHuYeHHble U HeorpaHUYeHHble YNCMOoBbIE NOCNeaA0BaTeNbHOCTH.

BeckoHeyHo manble n 6eckoHevHo GonbluMe nocrefoBaTeNbHOCTH: onpeaeneHna n X OCHOBHbIEe CBONCTBA.
CxopsiLmecs nocnenoBaTeslbHOCTY. I'Ipe,u,en YMCMOBOM NOCNeAoBaTENBLHOCTH.
MOHOTOHHLIE NOCEA0BaTENBHOCTH.

®yHkLMSA, cnocobbl 3aaaHus. ObnacTtb onpeaeneHnsi. ObnacTtb 3HadeHui. MepuognyHocTb. Mpadmk yHKLUN 1
ypaBHeHue rpaduka pyHKunn.

Knaccudukaums dpyHkumn. YeTHble, HeYeTHble (YHKLNN.

BeckoHevHOo manas hyHKLMS B TOUKE.

CgoiicTBa 6€CKOHEYHO MarbiX (PYHKLMIA.

Mpenen dyHKUMM B TOYKeE.

CaowicTBa npeaenos PyHKLMA.

BeckoHeuvHo Gonbluas gyHkuusi. CBsisb 6ECKOHEYHO Manon 1 6eCKOHEYHO GOMbLIOW YHKLIMA.
MepBbii 3amevaTenbHbI Npeaen. CneacrTeus.

BTopoii 3amevaTenbHbivi npegen. Cneacreums.

PackpbiTne HeonpeaeneHHoCTEN.

OAHOCTOPOHHUE Npeaens.l.

HenpepbiBHOCTb yHKUMM B Touke. Knaccudmkauusa Touek paspbisa.

Onpeaenenne npomsBogHoON. [eomMeTpu4eckmii CMbICi NPon3BoAHON. PU3NYECKMIA CMbICIT NPON3BOAHON.
OCHOBHbIE NpaBuna BbIYMCIEHNSA NPOU3BOAHBLIX U AnddepeHLManos.

MpaBnno auddepeHUMpoBaHNA CITIOXKHON GOYHKLUM.

Tabnvua nponsBoaHbIX.

[pon3BoaHbIE BbICLLIMX MOPSAKOB.



71. MexaHu4ecknin cMbICn BTOPOX NPON3BOAHON.

72. MpunoxeHne auddepeHumnana K NPUGNNKEHHbLIM BbIMUCIIEHNSM.

73. MpaBwno Jlonutans packpbiTus HeonpeaeneHHOCTEN.

74. [ocTtaTo4Hble Npu3Hakm (YCrnoBrs) MOHOTOHHOCTU AnddpepeHumnpyemMoit yHKLNN.

75. Touykmn akcTpemyma u akcTpemym yHkumn. Heobxoanmoe ycnosue akcTpeMmyma anddepeHumnpyemoin
yHKUMM.

76. [ocTaTto4yHoe ycrnoBue akcTpemyMa avddepeHunpyemon dyHKLUN.

77. BbinyknocTb 1 BOrHyToCThb rpadmka dyHkuun. Todkun nepernbda.

78. AcvMnTOTHI rpadmka MYHKUMW: BEPTUKanbHbIE, TOPU3OHTarbHbIE, HAKMOHHbIE.

79. O6wasn cxema uccrnegoaHus yHKUMK. MNocTpoeHne rpadukoB yHKLNIA.

2 cemecTp

Bonpocbl gnsa ak3ameHa

1. Y70 HasbiBaeTcs hyHKUMeNn ABYX 1 Bonee nepeMeHHbIX. YKaxuTe cnocobbl nx 3agaHns.

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

3. "padmk dyHKUNM ABYX NEPEMEHHBIX.

4. Mpenen dyHKUUK ABYX MEPEMEHHbBIX B TOYKE.

5. HenpepbIBHOCTb OYHKLUK ABYX NEPEMEHHbIX. TOYKN 1 NTMHWUM pa3pbiBa PyHKLMKN ABYX NEPEMEHHBIX.

6. Y70 HasbIBaeTCA YaCTHBLIM M NOMHbIM NpupaLleHnemM yHKUUn?

7. [avnTe onpegeneHne YacTHbIX NPOU3BOAHBIX. Kak BbIYMCNSAIOTCA YaCTHbIE MPOM3BOAHbIE?

8. KakoB reomeTpnyecKknii CMbICH YaCTHbIX MPON3BOAHBIX.

9. OnddepeHumpyemble dyHkumn. MNonHei guddepeHumnan dyHKUMM OBYX NEPEMEHHbIX.

10. Ero npunoxeHunsi K npubnmxeHHbIM BbIYUCIIEHUSM.

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

12. OKCTpeMyM PyHKLMM ABYX NepemMeHHbIX. Heobxoammble 1 AOCTaTOYHbIE YCOBUSA IKCTpeMyMa OyHKLUN ABYX
nepemMeHHbIX.

13. MoHsaTne KomnnekcHoro Ymcna. FeomeTpryeckas MHTepnpeTaums KOMMIEKCHOTO Y1crna.

14. Mogaynb 1 aprymeHT KommnnekcHoro 4yucna. KomnnekcHo-conpsikeHHble yncna.

15. Anrebpanueckas dopma 3anncu KOMNIEKCHOro uncna. [encTausi Hag KOMNNEeKCHbIMU Yucnamu B

anrebpandeckoin opme. Onepaumsi ConpsiKeHns.

16. TpuroHomeTpuyeckas popmMa 3anmcy KOMMIEeKCHoOro Yiena. [lencTens Hag KOMNIeKCHsbIMM Yucnamm B
TPUroHoMeTpuyeckon opme.

17. [NokasaTenbHasa hbopma 3anmMcy KOMMMAEKCHOro Yynucna. [JencTems Hag KOMMIEKCHbLIMU YnucrnaMmm B
nokasaTtenbHon hopme.

18. BosBegeHne KOMMNNEKCHOro YymMcna B CTENEHb.

19. Yto HasbiBaeTCcs nepBoobpa3Hon AaHHON hyHKunn? Teopema o nepBoobpasHbix. [lanTe onpegeneHme
HeonpeaeneHHoro nHTerpana. B yem cocTonT OCHOBHas 3agadva MHTerpanbHOro MCYNCNEHNA?

20. KakoBbl OCHOBHLIE CBONCTBA HeonpeaeneHHoro VIHTeraJ'Ia? Tabnuua o0CHOBHbIX WHTEerpanos.

21. OnuwmnTe MeToa 3ameHbl nepemMeHHoOn B HeonpeaeneHHoM uHTerparne.
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MeTopa vHTerpmMpoBaHus Mo Yyactam. HazoBuTe knaccbl PyHKUMIA, MHTErPUPYEMBIX MO YacTAM.

PasnoxeHne MHOrouneHa Ha NMHerHbIe N KBagpaTHbIE MHOXWUTENW C AeACTBUTENBHBIMU KO3hdULIMEHTaMN.
OnpepeneHne KPaTHOCTU KOPHSA MHOrOYNeHa.

PasnoxeHue paunoHanbHon Apobu Ha Lienyto YacTb U aremMeHTapHble apobu.

Kakne opobwu HasbiBatoTCA npocTenwmnmm? VIHTerpypoBaHme NpoCcTENLLNX paumoHanbHbIX Apobe.

Kak pasnoxuTb npaBurbHYI0 pauuoHasnbHyo Apobb Ha npocTenwune?

MHTerpnpoBaHmne opobHo-paLmoHanbHbIX yHKLWNA.

3afauu, npuBoasLLMe K MOHATUIO OnpeaeneHHoro nHTerpana (3agada o macce urypel, 3agada o nrnowaam
KPMBONMHENHON Tpaneuum).

[MoHsATHe nHTerpansHoW cyMMbl. ANropuTm ee cocTtaeneHns. OnpegeneHve onpeaeneHHoro nHTerpana no
OTpesKy. YCrnoBue ero CyLecTBOBaHMS.

eomMeTpuY4ecKmin CMbICI ONpeaeneHHoro HTerpana no oTpesky.
dusmyeckuii cMbICn oNpeaeneHHoro nHTerpana.

CBolicTBa onpeaeneHHoro uHTerpana. Teopema o cpegHeMm.

OnpepneneHHbIn nHTerpan u ero BbluncneHune. ®opmyna HetotoHa-JlenbHuua.
3aMeHa nepemMeHHoI B onpeaeneHHoOM UHTerparne no oTpesky.
MHTerpvpoBaHue no 4yacTsiM B onpeneneHHoM MHTerpane no oTpesky.

FeomeTpmquKme NpUNoXeHna onpegeneHHoro nHTerpana: Bbi4ucneHne nnowaaen ninocknx (*)Vlryp, ONTNHbI
ayrn, ob6bema Tena no M3BECTHbIM nonepeyHbIM cevYeHUaMm, BblHnCcrieHne obbema Tena BpaLlleHu4a.

dunsmyeckme n MexaHM4Yeckne NPUNOXeHNa onpeaeneHHoro nHTerpana. BoluncneHne macc, koopanHat
LEHTPOB TAXECTU, MaccC NITOCKUX obnacren.

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

YTo HasbiBaeTca auddepeHumarnbHbiM ypaBHeHeM? CopMynupyiiTe onpeaeneHns nopsaka
AndbdepeHLMansHOro YypaBHEHWS!, pelleHnst ypaBHEHNS.

ManoxuTte meTtoabl pelieHns anddepeHumnansHoOro ypaBHEHUst NepBOro nopsaka: a) ¢ pasgensowmMmcs
nepemeHHbIMU, 6) ogHopoaHbIX AnddepeHUnanbHbIX ypaBHEHUN, B) NMMHENHBIX AndddepeHumanbHbIX
ypaBHEHUN.

HanTe onpegeneHns obLero n 4YacTHOro pelueHni anddepeHunansLHOro ypaBHEHUS.

B 4yem coctouT 3apgaya Kown? Cpopmynupyiite 3agady Kowwm reometpuydecku.

Cdopmynupyite Teopemy Kowun.

[ainTe reomeTpryeckyto MHTeprnpeTauuio auddepeHumansHOro ypaBHeHUS NepBOro nopsiaka.

Kakos o6 Bua amgdepeHLmansHOro ypaBHeHUs BTOPOro nopsiika U ero obLiero pelueHma?
Cdopmynupyite 3agady Kowu n Teopemy Kowm ans ypaBHeHUn BTOPOro nopsiaka.

M3noxute meToabl peLleHunidi ypaBHEHUIA BTOPOrO Nopsiaka, JONYCKaLLMX NOHWKEHWe nopsiaka (Tpy cnyyas).

KakoB o6Luii BUA 0QHOPOAHOMO AMdbdepeHLMansHOro ypaBHEHNS BTOPOTO NOPsiAKa C NOCTOSIHHBIMM
koacbpuumeHTamMn? ChHopMynmpyiTe Teopemy o CTPYKType OBLLEro PELIEHUS TAKOTO YPaBHEHWS.

CKONnbKO M KakuX KOPHEV UMEET XapaKTepUCTUYECKoe ypaBHeHNE?

Kakoli Bua umeeT obliee pelleHne NMHENHOro oIHOPOAHOro AnddepeHLMansHOro ypaBHeHNs AN Kaaoro U3
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Tpex cryyaeB KOpPHeW xapaKTepuUcTUHECKOro ypaBHEHNA?

KakoB o6wwuii BuA NMMHENHOro HeoAHOPoAHoro AnddepeHunanbHOro ypaBHeH1st BTOPOro nopsigka ¢
NOCTOSAHHBIMU KoahduumeHTamn? ChopMynmpyinTe TeopemMy O CTPYKType OBLLEero peLlueHns Takoro
ypaBHEeHus.

PelueHne nuHenHbIX HeOAHOPOAHLIX AnddepeHumanbHbiX ypaBHeHui || nopsaka ¢ NOCTOAHHbIMU
KoapduumeHTamm co cneumanbHON NpaBon YacTbio.

PelweHne cnuctem nuHenHblx auddepeHumnanbHbiX ypaBHEHUI C NOCTOSAHHBIMU KO3dduumneHTamu.
Yucnosble nocneposaTtensHocTh. Yncnoson psg. OCHOBHbIE NOHATUSA (CXOAMMOCTb, CymMma 1 ap.).
Psap reomeTtpuueckon nporpeccun. Cymma psga reomeTpuyeckon nporpeccum.

Ocrtatok psga. OcCHOBHble CBOWCTBA CXOAALMXCA psaoB. Heobxoanmbli npuaHak cXoanMocTu.
CnepncTsue, 4OCTATOYHBIN NPU3HAK PACXOOUMOCTU YMCIOBbLIX PSOOB.

Psaabl ¢ nonoxuTtenbHbiMy YnieHamu. [loctaTouHble NPpU3HaKkM CXOAMMOCTU 3HAKOMONOXUTENbHBIX PAAoB
(nepeyncnnTb BCe NpUsHaKu).

MccnenoBaHme Ha cXxoouMOCTb PSAOB C MONOXUTENbHBIMK YnieHamu. [puaHaku cpaBHeHNs. OTanoHHbIE
yncnosble psabl. FTapMoHuyeckuii psg. O6006LWeHHbIN FrapMOHUYECKUIA pag,.

MccnenoBaHue Ha CXOAMMOCTb PSIAOB C NONOXMTENbHBIMU YneHamu. [NpusHak Janambepa.

I/Iccne,qosaHme Ha CXOAMMOCTb pAAO0B C NOJTIOXUTENbHbIMU YneHaMun. Pa,D,I/IKaJ'IbeIIZ n MHTeraJ‘IbeIVI NPU3HaKn

Kowwn. CxoanmocTb 0606LLEeHHOr0 rapMOHMYECKOro psaa.

3HaKOﬂepeMeHHble pagbl. [JocTaTOuHbLIN NPU3HAK CXOOUMOCTW 3HaKoNepeMEHHbIX PSA0B. Ab6contoTHas n
YCnoBHaaA CXOOAMMOCTb 3HaKonepeMeHHbIX pAaoB.

3Hakouepeayowmecs psabl. MNMpusHak JlenbHuua. OctaTok 3HaKoYepeayLeroca psaa u ero oueHka.

CTteneHHble psaabl. Teopema Abens. CTpykTypa o6ractu cxogumMocTu CTENEHHOro psaa. ViHtepsan u pagnyc

CXOAMMOCTM cTeneHHoro paga. CTpyktypa obnactu cxoguMoct 06061LLEeHHOro CTENEHHOro paaa.

HaxoxgeHne o6nact CXOAMMOCTM CTENEHHOTO pana.

PasnoxeHue dyHkuni B cTeneHHble paabl. Pagsl Tennopa n MaknopeHa. YcnoBus pasnoxnumoct oyHKLn B

psa Tennopa.

PasnoxeHue B psag MaknopeHa HEKOTOPbIX arieMeHTapHbIX (PYHKLNNA.
MpeameT Teopumn BeposTHoCTen. BUabl cnyyaliHbix cObbITUIA.
OnpepeneHna 1 CBOMCTBA BEPOATHOCTEN.

CnoxeHne BEpPOATHOCTEN.

YMHOXEeHNe BEPOATHOCTEN.

MonHasa BeposTHOCTL U hopmyrbl Bareca.

BrvHOMManbHbIV 3aKoH pacnpefeneHnst BEPOSTHOCTEN.
MpocTeiwmnin NOToK cobbiTnii. opmynsbi MNyaccoHa.

Teopema BepHynnu. lNpegen no BEpOATHOCTL.

MaTemaTtuyeckas cratuctuka. MeHepanbHas COBOKYMNHOCTb, Bbibopka. CTatuctnyeckoe pacnpeaeneHve
BbIGOpKHM

SAmnupuryeckasn pyHKUNA pacnpeaeneHus, eé cBoncTea
Monwurox yacToT u rmctorpamma

To4euHble OUEeHKM NapaMeTpoB pacnpeneneHns. HecMeLweHHOCTb, COCTOATENbHOCTb, 3(PPEKTUBHOCTb
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leHepanbHas 1 BbIbOpoYHas cpeaHsisi, e€ CBOWCTBa.
[eHepanbHas 1 BbIbopoyHas aucnepcum

MHTepBanbHble OLEHKM NapamMeTpoB pacnpeneneHuns. HagexHocTs MHTepBanbHOM OLeHKN. [JoBepUTenbHbIN
MHTEepBan Ana MmateMaTtu4eckoro oXXxnagaHma HopmMaribHOro pacnpeaeneHua.



