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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 TIOCTABJIEHHON |CUCTEMHBII MOAXO0 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

aHAJIN3 U CUHTE3 |00001eHE U HAaBBIKM: BJIQJICET METOJAMU METOIAMU

uHOpMaMU, |OpEeACTaBICHHE Ha YCTaHOBJICHUS! TPUYUHHO-CJICICTBEHHBIX CBSI3EH U

IIPUMCHATH OCHOBE 3HaHHUHU OIIPCACIICHU Hau0oJsee 3HAUUMBIX Cpean HUX B

CHUCTEMHBIN €CTECTBEHHO-HAaYYHBIX pEIICHNH TIOCTABJICHHBIX 3a/a4

MOAXO0M 151 JUCUHUIUIH U

peteHus COBPEMEHHBIX

MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX

3a71a4 TEXHOJIOTHI
YK-1.2 3HAHUA: 3HACT METOJAMKHU II0OCTAHOBKHU LIEIU U
CucremaTuzupyer CIOCOOBI €€ IOCTHKEHUS, HAyYHOE MPEICTABIICHUE O
00HApPYKEHHYIO pe3ynbTaTax 00padoTku nHPOpMaIUU
UH(pOPMAILIHIO, 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

3HAHUSI: 3HAeT UCTOYHUKHU UHOpMaLu, TpeOyeMon
JUISL pEIIEHUs TOCTAaBJIEHHON 3a/1a4uu

YMeHHSI: YMEET UCIOIb30BATh PA3JINYHbIE THIIbI
MTOMCKOBBIX 3alIPOCOB, pacCMaTpPUBaTh X
BO3MO>KHBIE JIOCTOMHCTBA ¥ HEIOCTATKH

HaBBIKH: BIIAJICET CIIOCOOHOCTHIO MOUCKA
UH(OPMAaLIKK 7S peIlIeHHs] TOCTABICHHOM 3ajauu 110
pa3IMYHbBIM THUIIAM 3alIPOCOB

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. OIK-1
Cnocoben
PUMCHSITh
€CTeCTBEHHOHAY
YHBIE U
00IIenHKEHEePH
bIC 3HAHUS,
METO/IBI
MaTeMaTHIECKOT
0 aHajn3a u
MOJICTTUPOBAHUS,
TEOPETUYECKOTO
u
JKCIIEPUMEHTAITh
HOTO
WCCJICJIOBAHMUS B
npodeccruoHalb
HOM
JESTSIIbHOCTH

OIIK-1.1 3HaTh: OCHOBEI
MaTeMaTUKH, GU3HKH,
BBIYHCIIUTEILHOM
TEXHUKHU H
pOrpaMMHUPOBAHUS.

3HAHHUS: 3HAET OCHOBBI MATEMATHKH, PU3UKH,
BBIUMCIUTENbHON TEXHUKU U IPOTPaMMHUPOBAHUS
YMEHHsI: YMEET peiarh 3a/1ayl MaTeMaTUKH,
(buU3HUKY, BBIYUCITUTENbHON TEXHUKU U
IPOrPaMMHUPOBAHHUS

HABBIKH: BJIaJICET CIIOCOOHOCTHIO peliaTh 3a/1a4uu
MaTEMaTHKH, PU3UKH, BEIYUCITUTESITLHOW TEXHUKH H
IpOrpaMMHUPOBaHUS

OIIK-1.2 Ymers: pemiarb
CTaHJapTHbIE
npoQeCCHOHAIIbHBIC
3a/1ayu C IPUMEHEHUEM
€CTECTBEHHOHAYYHBIX 1
OOIIEeMHKEHEPHBIX
3HAHUM, METOI0B
MaTeMaTu4eCcKoro
aHajan3a u
MOJICJINPOBAHUSA

3HAHMSA: 3HAECT METO/Ibl PEIICHUS CTAHIaPTHBIX
po)eCCHOHANIBHBIX 3aJ1a4 ¢ TPUMEHEHUEM
€CTECTBEHHOHAYYHBIX U OOLIEHHKEHEPHBIX 3HAHU,
METOA0B MaTEMATUUYECKOI'0 aHAJIN3a 1
MOJICIIUPOBAHUS

YMEHHsI: YMEET penlaTh CTaHJapTHhIE
poQeCCHOHANIbHBIC 33/1a4U C TPUMEHEHUEM
€CTECTBEHHOHAYUYHBIX M OOIICMH)KCHEPHBIX 3HAHUH,
METO0B MaTEMATHUYECKOI'0 aHaJIN3a 1
MOJICTTUPOBAHUS

HABBIKM: BJIAJIEET CIIOCOOHOCTHIO peliaTh
CTaHJapTHBIE TPO(ECCUOHATLHBIC 33]Ia4H C
MPUMEHEHUEM €CTECTBEHHOHAYYHBIX U
0OI1IIEeNH)KEHEPHBIX 3HAHHUM, METOIOB
MaTeMaTU4YeCKOr0 aHalln3a U MOJICITUPOBAHUS

OIIK-1.3 UmeTh HaBBIKU:
TEOPETHYECKOTO 1
AKCIIEPUMEHTAIBHOTO
HCCIIEA0BaHUA 00BEKTOB
npodeccuoHaNbHOM
JIeITEIIbHOCTH.

3HAHMSA: 3HATh METO/Ibl TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O UCCJICIOBAHUA 00BEKTOB
poeCCUOHAIBHON JESTENHHOCTH.

YMEHHSI: YMEET MPUMEHSATh METOJIbI TEOPETUIECKOTO
U 3KCTIEPUMEHTAJILHOTO UCCIIeI0BaHUsI OOBEKTOB
npodecCHOHATBLHOMN 1eATEbHOCTH.

HABBIKH: BJIaJIC€T METOJJaMH TEOPETUYECKOTO U
SKCIICPUMCHTAJIBHOT'O UCCIICIOBAHUA 00BEKTOB
pohecCuOHANBbHON NeSTENbHOCTH.

Paznen 2. MECTO IMCHUIUIMHBI B CTPYKTYPE OIIOIT

Hucnurnnuna oTHOCUTCS K 00s3aTenbHON gacTu OITOIN.
JuctuniuHa sBisieTcst 00s13aTeIbHOM

s

MIPOJIOJIKEHUS
MPEALIECTBYIOIINX

(hopmupoBaHus
JUCLUTUINH:

3asIBJIEHHBIX
WNndopmannonnsie

HEOOXO MBI
(BKITIOUAs

KOMIICTEHITHI
TEXHOJOTUH

3HaHUA
OCHOBBI

nporpammupoBanus) (YK-1), HaueprarenbHas reomeTpusi U umxeHepHas rpadpuka (YK-1),

Odwusuka (OIMK-1)

N3yvyaemass IUCHUIUIMHA SIBJISETCS OCHOBOM Ui TNPONOJDKEHUS (OPMUPOBAHUS YKa3aHHBIX
KOMIIeTeHIMI B cienyrommx auciuiuinHax: Oumsuka (YK-1), [uckpernas marematuka (YK-1),
Teopus BeposiTHOCTEH 1 MateMatndeckas craructuka (YK-1), [luckpernas maremaruka (OITK-1),




Teopuss BepostHocTeli u Matemarudeckas cratuctuka (OITK-1), baser mammbix (OITK-1),
MamunHoe obydenue u aHanu3 gaHHbIX (OIIK-1); rocymapcTBeHHOH HTOrOBOM aTrTecTaluu B
dbopme: BrimoaHeHne U 3aniuTa BRITYCKHONW KBaM(pukanuoHHon padotsl (YK-1), Beimonnenue u
3alUTa BRIMYCKHOU KBanudukanuonnoi padorsr (OITK-1)

Pazzen 3. OLIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOI A

Jis dopmupoBaHUs 3asBICHHBIX KOMIIETEHLUN MCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTUH,
peaNM3yroUIUe JESATCIbHOCTHBIN, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IIPAKTUKO-OPUEHTUPOBAHHBIN
MOIXOJBI.

OCHOBHBIMU CTPAaTETHYECKUMU TEXHOJIOTHSAMU SBIIAIOTCS: JICKLIUOHHBIC 3aHATHS, INPAKTHYECKUE
3aHATUSA

Ha noctmkenume KOHKPETHBIX Lieleld OOy4YeHHs HaIlpaBieHbl IPUMEHSEMbIE TaKTUYECKHUE
TEXHOJIOTHH: 3aJaHUsI, KIIJACCUYECKasl KLU

Paszen 4. COJIEPYKAHUE JIUCLIUTUIMHBI

1 cemecTp

Konunyectso | @opmupyemeie
4acoB KOMIIETEHIIUU

Buasl 1 TeMbI 3aHATHI

JIuHeiiHas ajareopa 29 OIIK-1, YK-1

Jlexuus. Nel. Beenenue B kypc MaremaTuku. Ilonarue maTpuns. 2
KBanparusie matpuipl. Onpenenurent 2-ro 1 3-ro nopsijaxa.
MuHopsl. Anrebpanueckue JonoaHeHus. Pasnoxenue
OIIpENIeIUTEIS MO AIEMEHTaM IepBOi cTpoku. ONpeaeuTenu n-ro
nopsinka. OCHOBHBIE CBOMCTBA onpeaenutenei. Teopema o
Pa3J10KEHUU ONPEAEITUTENS 110 2JIEMEHTaM IIPOU3BOJIBHOTO Psijia.
TeopeMa 00 aHHYJIUPOBAHUU ONIPEJICIUTES.

[Ipaktuueckoe 3anstue. Nel. Onpenenurenu, uX CBONCTBA. 2
BreruucieHue onpeaeauTenci.

Jlexums. No2. Marpura, ee pazmep. KBanpaTtnas matpuia, 2
OCHOBHBIE MOHATHS (TIOPAIOK, €IUHUYHAS MAaTPHIIA,
HEBBIPOXKJICHHAs, TPEYToJibHas1). PABEHCTBO MaTpHII, CIIOKEHUE
MaTpHll, CBOMCTBA. Y MHOKEHUE MATPUIIBI HA YHUCIIO, CBOMCTBA.
[IpousBenenue marpuil, cBoiictBa. OOpaTHas MaTpuiia, TeopemMa
CYIIIECTBOBAHMSI, TEOpPEMa €IMHCTBEHHOCTH.

[TpakTuueckoe 3ansatue. Ne2. Matpuiipl, 1eMCTBUS HAJ HUMH. 2

[TpakTiueckoe 3austue. Ne3. OO6parHas mMaTpuIa. 2

Jlexums. Ne3. CucreMa TUHEHHBIX YpaBHEHUN, OCHOBHBIE MTOHATHUS 2
(pemieHue, COBMECTHBIE, HECOBMECTHBIC, OTIPE/ICIICHHBIE,
HEOoNpeieJIEHHbIE, OAHOPOAHbIE, HEOTHOPOIHbIE). MaTpuuHas
3aIlKCh U pelIeHHe B MaTPUUHOM Gopme cucTeM JIMHEHHBIX
ypaBHEHUU. PellieHne cucrteM JIMHENHBIX YPABHEHUN METOJA0M
I'aycca.

[Ipaktuueckoe 3anstue. No4. Perienue cuctem JIMHEMHBIX 2
ypaBHeHul MetosioM Kpamepa. Pemienne cucteM TMHENHBIX
YPaBHEHUM MATPUYHBIM METOJIOM.

Jlekuus. No4. Panr marpuiisl. Teopema Kponekepa-Kanenu. 2
OIHOPOAHBIE CUCTEMBI JITUHENHLIX YPABHEHUN.

[IpakTuueckoe 3ansTue. NeS. Panr matpunbl. Teopema Kponekepa- 2
Kanesu.




[IpakTnueckoe 3angatue. Ne6. OTHOPOIHBIE CUCTEMbI TUHEUHBIX
YpaBHEHHH.

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

N3yuenune NeKIMOHHOTO MaTepHralia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YEHUE JAOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.

BexTopHas aareopa

19

Jlexuus. NeS. BeKTOpbl, OCHOBHBIE ITOHATHsI. PABEHCTBO BEKTOPOB.
JIuHeitHble onepaiuu ¢ BEKTopaMu, cBoicTBa. OpT BEKTOpAa.
Teopema (IIpU3HaK KOJUIMHEAPHOCTH BEKTOPOB B T€OMETPUUECKON
dopme). [Ipoekuns Touky, BekTopa Ha ocb. CocTaBistoas
BekTopa. CBolicTBa npoekuuil. [IpsmoyronpHas cuctema
koopauHat. KoopauHartel Touku 1 BekTopa. /st BeKTopos,
3a/laHHbIX CBOMMM KOOpPJIMHATaAMU: YCIIOBHUE PABEHCTBA, TMHEWHbIE
olepanuy, NPU3HAK KOJUIMHEAPHOCTH.

[Tpaktuyeckoe 3anstue. No7. OCHOBHBIE TOHATHS aNreOphl.
JluHeliHble onepaluy Hajl BEKTOPaMHU B T€OMETPUUECKOH Gopme.
basuc. KoopauHatel Bekropa. JInHeliHbIe onepanny B
KOOpAMHATHOH hopme.

Jlexums. Ne6. CkansipHoe mpou3BeieHUE, €T0 CBOMCTBA, 3aMKCh B
KOOPJIMHATHOH (hopMe, IKOHOMUYECCKHIA CMBICIL.

[Ipaktuueckoe 3anstue. Ne§. CkansipHOe TPOU3BEIEHNE BEKTOPOB.

[TpakTueckoe 3anstue. Ne9. BektopHOoe u cMelaHHoe
IIPOU3BENICHUS BEKTOPOB.

3amaHus QI CaMOCTOSITEIILHON padOThI, B TOM YKCIIC BHITIOJTHCHHE
KP, PTP

V3y4eHne JTeKITMOHHOTO MaTepraia U OJIrOTOBKA K TEKYIIEMY
KOHTPOJIIO, W3Y4EHHUE JAOTMOJHUTEIHHOTO MaTepraa, BEITIOJTHEHHE
JTOMAIITHUX 3aJaHUH U pacyeTHO-rpahruIecKux padoT.

OIIK-1, VK-1

AHajauTH4ecKasi reoMeTpus

23

Jlexuus. Ne7. IIpenMer aHanuTU4yecKod reoMeTpun. JInHuKM Ha
IUIOCKOCTH M UX YpaBHEHHUs. [[B€ OCHOBHBIE 3a/Jaul aHAIIUTUYECKON
reometpud. [IpsiMast Ha MIIOCKOCTH. Y paBHEHUE NPSIMOH,
IIPOXOJAIIEH Yepe3 JaHHYIO TOUKY B JaHHOM HalpaBJICHUU.
VYpaBHeHMe NPsAMO ¢ HOpMaJIbHBIM BEKTOPOM U TouKoi. Ob1iee
YpaBHEHHE NPSIMON Ha INIOCKOCTU U €70 YaCTHBIE CIIyYaH.
VYpaBHeHHE NPSAMOI € YTIOBBIM KO3(PPHUIIMEHTOM U HaYaJIbHON
opauHatoil. ['eomeTpuueckuit cMbIci K03 uiineHToB. YpaBHeHue
MPSAMOM, MPOXOASAIIEH Yepe3 JBE TaHHbIE TOUYKHU. YTOI MEXKIY
IPSIMBIMH, YCIIOBHE NAPAJUIENIBHOCTH U NEPIIEHIUKYIIPHOCTU
IPSIMBIX.

ITpakTueckoe 3ansatue. NelO. IIpsamas Ha muiockocT. Bzaumuoe
PacIoI0KEHUE MPSMBIX.

Jlexus. Ne§. KpuBbie BTOPOTO MOPSIIKA: OKPYKHOCTb, AIIIHUIIC,
runepboa, mapabosna. X kaHOHUYECKHE YpPaBHEHUSI.
Hccnenoanue GpopMbl KPUBBIX BTOPOTO MOPSIIKA 110
KaHOHHNYCCKHUM YPaBHCHUSIM. HOCTDO@HI/Ie KPUBBIX.

ITpakTueckoe 3ansatue. Nel 1. Kpusslie Broporo nopsjaka.

ITpakTueckoe 3ansatue. Nel2. [TonspHast cuctema KOOpAMHAT.

Jlexuwmst. Ne9. Jlunuu B mpoctpancTse. [Ipsamas nunus, oburee

OIIK-1, YK-1




ypaBHEHUE MPSIMON, KAHOHUYECKOE, BEKTOPHOE U
napameTpuueckoe. BzauMHoe pacnosiokeHue npsMbIix U
IUIOCKOCTEH. Y coBHe NapauieTbHOCTU U NePIeHANKYISIPHOCTH
MPSMOM C INIOCKOCTBHIO. YTOJ MEXY NPSIMOM U INTIOCKOCTBIO.
Ilepecedenne npsiMOM U IJIOCKOCTH.

[TpakTueckoe 3ansatue. Nel3. YpaBHeHue miockoctu. Bzaumuoe
pacroJiokeHue miockocrei. [Ipsmas U mI10cKOCTh B IPOCTPAHCTBE.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOTHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33JIaHUH U pacueTHO-TpaguuecKux pador.

BBenenue B anans

25

Jlexuus. NelO. ITonsitTue okpecTHOCTH TOUKH. beckoHeuHO Mabie
¢bynkuum u ux cBoiictea. [Ipenen GpyHKIMH B TOUKE U HA
0ECKOHEUHOCTU. ACUMITOTHYECKUE Pa3IoKeHUe PyHKIUH,
umerotei npenen. 'opuzoHTanbHas acuMiTora rpaduka QyHKIHH.
OcHoBHBIE TEOPEMBI O IIpeseax: Mpeiei MOCTOSHHOM, IPeaes
CYMMBI, IIPOU3BEICHUS M YaCTHOTO ABYX QyHKImiA. [Ipemen
cioxHoM yHkimu. Teopembl 00 OrpaHUUEHHOCTH (DYHKIIMH,
UMEIOIIEH Mpeien, 0 COXpaHEeHUH 3Haka (YHKIIUU U ee TIpesiena, o
IIPEJIEIbHOM IIEPEXO0/IE B HEPABEHCTBE, O IIPEEINIE CI0KHOU
hyHKIIHH.

[Ipaktuueckoe 3anstue. Nel4. @yHKUMM 1eCTBUTENBHOM
rnepeMeHHoM, 00JIacTh onpeaenacHus. BuluncieHne npeaesaos.

[Ipaktuueckoe 3anstue. Nel5. OCHOBHbBIE BUJIbI
HeonpeneaeHHocTtel. PackpbiTie HeonpeaeIEHHOCTEMN.

Jlexuus. Nell. CpaBHeHHe OECKOHEUHO MaJIbIX (DYHKITHIA.
OKBUBaJIEHTHbIE OECKOHEUHO MaJible (PYHKIIMU U UX CBOMCTBA.
IlepBblii 1 BTOpOH 3aMeUaTENIbHBIE PEAEIIB] U CIEICTBUS U3 HUX.
Tabnuira SKBUBAJIEHTHBIX 0€CKOHEUHO MabIX. OJIHOCTOPOHHUE
npezensl. HernpeppIBHOCTD (YYHKIIMM B TOUKE. ACUMITOTHYECKOE
BBIpaXXEHHE ISl HENIPEPhIBHOM (PYHKIIMU B MaJION OKPECTHOCTHU
Toukd. CBOMCTBA (QYHKIIMH, HENPEPHIBHBIX B TOUKE.

[TpakTueckoe 3ansatue. Nel6. IlepBblil 3amedaTenbHbIN Ipeen.
OKBHBaJICHTHbIE OECKOHEUHO Maible. Bropoii 3aMedaTenbHbIi
npesed.

Jlextmst. Nel12. Touku pa3peiBa (GyHKIIMH, UX KITACCUPUKALIHSL.
HenpepriBHOCTh 251eMeHTapHbIX QyHKIUN. beckoneuno Oosnbiias
¢byHKLMS B TOUKE U HAa OeCKOHEYHOCTH. Teopembl O CBA3U
0ecKOHEYHO 0OJNBIION U OECKOHEYHO MaJIol (QYHKIIHIA.
BeprukanpHas acumnroTa rpaduka gyHkuuu. OnpeaencHue
HAKJIOHHOHN acUMINTOTHI Tpaduka GyHKINH, HEOOXOAUMOE U
JIOCTaTOYHOE YCIOBUA UX cyliecTBoBaHMs. CBoiicTBa QyHKIIMNA
HENPEPBIBHBIX Ha OTPE3KE.

[Tpaktuyeckoe 3anstue. Nel7. HenpepbiBHOCTS QyHKIMH. TOUKH
pas3pbIBa.

[Tpaktuyeckoe 3anstue. Nel8. AcumntoTs! rpaduka GyHKIMH.
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3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.

JinddepennmanbHoe ncunciaeHne GyHKIUHA OTHON TepeMeHHOH

23

Jlexuus. Nel3. JIunelinas annpokcuManus (JIMHeapu3ausl)
GbyHKIIMM B OKpecTHOCTH Touku. Onpenenenue
muddepernmpyemoit pynkuu. [Ipupamenne GyHkuuu u
nuddepenmnman. Cesazb Mexay 1udhepeHIInpyeMOCThIO 1
HenpepbIBHOCTHIO PyHKIMH. [Ipon3Boanas GpyHKIuu, ee
MPUKIIATHOM CMBICIT B PA3IMUHBIX 3a7auax. AJTOPUTM HaXOXKIACHUS
muddepeHnmana u npou3BoaHON. CBA3b MEXKIY
mubhepeHIMPYyEeMOCThIO (YHKITUH U CYILIECTBOBAHUEM Y Hee
IIPON3BOTHOM.

[TpakTuueckoe 3ausatue. Nel9. [luddepennuposanue GhyHKIuil.
Texnuka muddepennupoanus. ['eomerpudeckue u
SKOHOMHUYECKHE MPUIIOKEHHUSI IPOU3BOIHOM.

Jlextums. Nel4. Jluddepennman He3aBUCHMON TIEPEMEHHOM.
[TpousBonHas kak otHoueHue nupdepenuuanos. [lonsarue
KacaTeJIbHOM K KpUBOM. ['eoMeTpruecKknii CMBICT IIPOU3BOAHON U
muddepennmana. YpaBHeHHE KacaTeJIbHONH U HOpMaJIU K TpauKy
¢ynkuuu. [IponsBoanas u muddepeHan CyMMbI, TPOU3BEICHHUS,
yacTHoro ¢pyHkuuid. [IpousBoanas u nuddepeHuan caoxHon
¢byskuu. MHBapuaHTHOCTH (POpMBI IepBoro nuddepeHiuana.
[TpousBonHas obpaTHOl pyHKIMK. Jlorapudmuyeckas
npou3BoaHas. Metos orapudmuyeckoro qudGepeHnnpoBanus.
Juddepenunpopanue HesBHOU pyHkIMH. [IpuMeHeHne nuHeHoM
annpoKcUMaluu QyHKIMU K TPUOJINKEHHBIM BbIUMCICHUSIM.
[TpousBoiHbIe U TUb b EpeHIMAIbl BBICIIUX TOPSIKOB.

[Ipaktuueckoe 3anstue. No20. Jlorapupmuaeckoe
muddepennmposanue. uddepeHurpoBaHue HEIBHO 33 JaHHBIX
¢byukuuil. {uddepenumrponanvie GyHKINN, 3aJaHHBIX
napaMeTPUYEcKU.

[Tpaktuueckoe 3anstue. Ne2 1. [IpousBoubie n nuddepeHIuans
BbICIIMX NOpsAAKOB. [IpaBuno Jlonurans packpeiTus
HEONPENEIEHHOCTEN.

Jlexuus. Nel5. Teopema @epma. Teopema Posus, Jlarpanka u
Kommwm, nx reomerpuueckuit cmsici. [Ipasuno Jlonurans.
PackpsiTie HeomnpenenenHocTell. Bozpacratomas u yobIBatomas
¢byskun. JloctaTouHbli MpU3HAK BO3pacTaHus, yObIBaHMS,
NOCTOSIHCTBA (PYHKIUU. TOUYKHM 3KCTpeMyMa (DyHKITUH.
HeoOxoaumelii mpusHak sxctpemyma. [lepBbiii u BTopoit
JIOCTaTOYHbIE IPU3HAKK SKCTpeMyMa. Hanbosbiiee 1 HauMeHbIIee
3HaYeHUs PYHKIIMH HA OTPE3KE, AITOPUTM HAXO0XKJICHUSI.
BrimykiocTs, BorHyToCTh rpaduka ¢pynkuuu. JJoctatounoe
YCIIOBUE BBIMYKJIOCTH, BOTHYTOCTH rpaduka GyHKIUH. TouKku
nepern6a. Heo6xoanmoe u 10cTaToOyHOE YCIOBUS CYIIECTBOBAHUS
TOYKH epernda. O01mas cxeMma uccaeaoBauus (HyHKINH.

[Tpaktuyeckoe 3ansTue. Ne22. BospacTaromas 1 yObIBaromas
¢GyHkuuu. JloctaTouHbIM IPU3HAK BO3pacTaHus, yObIBaHNUS,
NOCTOSIHCTBA (PYHKIUU. TOUYKHM 3KCTpemMyMa (pyHKIIUH.
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Heobxoaumerii mpusHak skcTpeMmyma. [lepBriii 1 BTopoid
JIOCTaTOYHBIC MPU3HAKK dKCcTpemyMa. Hanbornbiiee u HanMeHsbIIee
3Ha4YeHUs1 GYHKIIUU HA OTPE3KE, AJITOPUTM HAXOXKIICHHSI.
BrimykiocTs, BorHyTOCTh rpaduka ¢pynkuuu. JJoctatounoe
YCIIOBHE BBIITYKJIOCTH, BOTHYTOCTH rpaduka pyHkimu. Toduku
neperuda. Heo6xoaumoe u J0CTaTOYHOE YCIOBHS CYIIECTBOBAHUS
TouKH nepernda. O6mmas cxema ucciaeaoBaHus QYHKIMH.

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOArOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOTHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33JIaHUH U pacueTHO-TpaguuecKux pador.

DYHKIUH HECKOJIbKHX MepeMeHHbIX. JJ1eMeHThI TEOPHH MOJIsI
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Jlexuust. Nel6. HekoTopbie MOHATHS TOMOJIOTUH (OKPECTHOCTD
TOYKH, BHYTPCHHAA TOUYKAa MHOKXCECTBA, OTKPBITOC MHOKECTBO,
3aMKHYTO€ MHOKECTBO, CBSI3HOCTh). DYHKIUS IBYX U HECKOJIBKUX
NepeMEeHHBIX Kak (QyHKIMsA Touku. EcTecTBenHas o6macthb
omnpenenenus. ['eomerpudeckoe n3odpaxxeHue GyHKIUN IBYX
nepeMeHHbIX. [locTpoenue obnacrel, moayyaeMbIX epeceueHueM
nosepxHoctel. JInHuuu 1 noBepxHocTu ypoHs. [lpenen u
HETPEPHIBHOCTH (PYHKIIMH HECKOJIBKUX MepeMeHHbIX. CBOICTBa
(bYHKIMH HENTPEPBIBHBIX B OTPAaHMYCHHON 3aMKHYTON 00JIaCTH.

[TpakTrueckoe 3ansatue. Ne23. O6nacTh onpeneiaeHus: PyHKIUU
JBYX IlepeMeHHbIX. [Ipesien 1 HenpepbIBHOCTb.

[Tpaktuueckoe 3anstue. Ne24. YacTHbie MPOU3BOIHBIE IEPBOTO U
BTOPOTO MOPSIKA.

Jlexuus. Nel7. YactHble mpou3BoHbIe U AU Pepentnansl. Mx
reomerpuueckuii cMmoici. [TonHoe npupamieHue GyHKIUN
HECKOJIbKUX NepeMeHHbIX. [Ipupamienne nuHelHo pyHkunu,
JUHENHas annpokcuManus GyHKIUN B OKPECTHOCTH TOYKH.
Huddepennmpyemocts. [lomusiit nuddepeniman. Heooxoaumeie u
JocTatouHble ycnoBus auddepenunpyemoctu. [Ipumenenue
noJIHOTO U depeHIraia K OleHKe MOorpenrHoCTH. YacTHbIe
IIPOU3BOIHBIE BBICIINX MOPSIIKOB. PaBEHCTBO CMEIIaHHBIX
npou3BoHbIX. [Ipon3BonHas GyHKIMY, 33aJaHHON HESBHO.
KacarenbHasl IJI0CKOCTh U HOPMAJIb K MOBEPXHOCTH.

[TpakTrueckoe 3ausatue. Ne25. Jluddepeniuan u ero npuaokeHus
JUIs IpUOJIMKEHHBIX BeIYMCIeHUH. Juddepenpoanue GpyHKIuii,
3aJJaHHBIX HesiBHO. KacaTenpHas IoCKOCTh U HOPMaJh K
OBEPXHOCTH.

Jlexuus. Nel8. DxctpemyM pyHKINU ABYX MEPEMEHHBIX.
Heo6xoanmMoe ycioBre 3KCTpeMyMa U €ro reOMeTPUYECKH CMBICII.
JoctatouHoe yciaoBHue dKcTpeMyMa. AOCOTIOTHBIN YKCTPEMYM H
JITOPUTM HaXO0XJICHUS.

[TpakTrueckoe 3ansaTue. No26. JkctpeMyM QyHKLIHUU ABYX
nepeMeHHbIX. Hanbosbiee 1 HauMeHblIee 3HaueHus! QYHKIUH B
3aMKHYTOM orpaHM4eHHOI o0nacTtu. HekoTopble 3KOHOMUYECKHE
IPUI0KEeHUs DYHKIMHU IBYX NEPEMEHHBIX.

IIpakTuueckoe 3ansaTre. Ne27. Di1eMeHThl TEOPUH TOJISL.
IIpousBogHas Mo HaOPaBJICHUIO U I'DAJIUCHT.

OIIK-1, YK-1




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

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.

Wnag xonrakrHasg padora:

IloaroroBka K S3K3aMEHY

30

IIpoBeaeHuE PK3aMeHa

2 cemecTp

Bunrer 1 TeMEbl 3aHsTHI

KommuectBo
qacoB

dopmupyemsbie
KOMIIETCHIIMH

KoMijiekcHbIE YHCJIa

20

Jlekuus. Nel. KommekcHbie yncna, apudMeTudeckue 1eicTBus
HaJl KOMIJICKCHBIMH YUCIIaMU B aJireOpandeckoit hopme.
N300paxeHne KOMIJIEKCHBIX YHCEN Ha MJIOCKOCTH (To4YeyHas U
BEKTOpHas UHTEpIpeTanus). Moayib U apryMeHT KOMILIEKCHOTO
yrcna. Tpuronomerpudeckasi popma KOMIJIEKCHOTO YKCIa.
YMHOXEHUE U JeJICHHE KOMIUIEKCHBIX YUCEI B
TPUTOHOMETPHUECKOHN popMe U UX TeoMeTprudecKas
uHTepnperanus. Bo3senenue B crenens. M3BneueHne KopHs u3
KOMIUIEKCHOTO YHCJIa B TPUTOHOMETPUYECKOU popme.

2

[TpakTueckoe 3anstue. Nel. Tpuronomerpuueckas u
nokasarenbHasi OopMbl KOMIUIEKCHOTO 4Kcia. JeficTBus Haj
KOMIUIEKCHBIMU

YHCIaMU B alre0pandeckoi, TPUrOHOMETPUUYECKON 1
nokazatesbHou popme. M3Bieuenne KOpHs U3 KOMIUIEKCHOTO
qucia.

Jlexuus. Ne2. TTonsiTHe PyHKIIMHA KOMIUIEKCHOTO EPEMEHHOTO.
Teopema 0 JEMCTBUTENBHON U MHUMOM 4acTAX

HenpepbIBHON QyHKIMH. [Ipenen u HenpepbIBHOCTh (DYHKIIUU B
0EeCKOHEUHO ynaneHHo! Touke. HempepbIBHOCTh TUHEHHOM
KOMOMHAIMH, IPOU3BE/IEHUS U YACTHOTO HEMPEPHIBHBIX (PYHKIIUMA
KOMILJIEKCHOT'O IIEPEMEHHOr0. TeopeMa 0 HEPEPBIBHOCTHU CII0KHON
¢yskun. OnpeneneHue

POU3BOIHON (DYHKIIMU KOMITJIEKCHOTO IIEPEMEHHOT0. Y CIIOBUS
Kommu—Pumana. Paznuune nouaruit audpepeHunpyeMocTu u
AHAJTUTUYHOCTH (DYHKITMM B TOUKE.

[TpakTrueckoe 3ausTue. No2. OCHOBHBIE AJIEMEHTapHbIE PYHKIINH U
UX CBOMCTBA: IPOOHO-IMHEHHbIE (DYHKIMH, IKCIIOHEHTA,
TPUTOHOMETPHUUYECKHE U TUriepbonnueckre QyHKIUH, Jorapudm,
CTENeHHbIEe QYHKIIUU.

Jlekuus. Ne3. Onpenenenue

IPOU3BOIHON (DYHKIIMU KOMITJIEKCHOTO IIEPEMEHHOT0. Y CIIOBUS
Kommu—Pumana. Paznuune nouaruit auddepeHunpyeMocTu u
AHAJTUTUYHOCTH (DYHKITMM B TOUKE.

[TpakTrueckoe 3ausatue. Ne3. JludpdepeHunpyeMocTb GyHKIIHH
KOMIUIEKCHOTO
nepeMeHHoro; yciaosus Kommu-PruMmana.
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3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

N3yuenune NeKIMOHHOTO MaTepHraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJII0, M3y4YEHUE AOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHUE
JIOMAIIHKX 3aJaHui B pacueTHO-rpadMIeCcKUX padoT.

HeonpeneaéHublii MHTErpaJja
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Jlextus. Ne4. TlepooOpazHas GpyHkmnus. Teopema 0 pa3sHOCTH ABYX
nepBooOpa3HbIx. Heonpenenennsiii naTerpan. Tabmuia
npocTeimux uHTerpanoB. OCHOBHBIE CBOIICTBA HHTErpasa.
HHBapraHTHOCTH BHIa MHTETpalia OT BEIOOpA aprymMeHTa (IpUHIIUII
noJiBeJIeHUs 1oJ 3HaK quddepennnana). OCHOBHBIC METOIbI
MHTETPUPOBAHUS: PA3I0KEHUS, UHTETPUPOBAHUS MTOJICTAHOBKOU
(TPUTOHOMETPHYECKHUE TTOICTAHOBKH ), HHTETPHPOBAHUE 110 YACTSIM.

[MpakTrueckoe 3ausatre. Ned. HemocpeicTBEHHOE HHTETPUPOBAHHUE:
METO/I pa3JIOKCHHUS, TIOJBEACHHE MO 3HAK auddepeniuana.
MeTo/1 MHTETPUPOBAHUS 110 YACTSIM.

Jlekuus. NeS. MHoOrousieHbsl OT OTHOU NepeMeHHOoM. Jlenenue
MHOTOWIEHOB ¢ ocTtaTkoM. Teopema be3y. Kopuu MHOrousneHa.
OcHoBHas Teopema anreOpsl. Pa3inokeHne MHOTOWICHA C
JNENCTBUTENbHBIME KO3 (QULIMEHTaMU Ha TUHEHHbIE U
KBaJpaTH4Hbie MHOXHTENH. [IpocTeiimme npobu. Paznoxenne
panoHaIbHBIX IpoOeit Ha mpocTeiimme. MaTerpupoBanue
palMOHAJILHBIX JIPOOEH.

[IpakTuueckoe 3ansTue. NeS. HTEerprpoBaHue BbIpaKECHUI,
CoZiepKaIMX KBaApaTHbIA TpexuieH. IHTerpupoBanue
palMOHATBHBIX Apo0eH.

Jlexuus. Ne6. HTerpupoBanue npocTelInx uppanoHaibHOCTEH
(JMHEWHOM, KkBagpaTHuHON). HTerprpoBanue
TPUTOHOMETPUUECKUX (DYHKIIMMH.

[Ipaktuueckoe 3anstue. Ne6. IHTerpupoBanue npocTenmmx
HPPAHOHAILHOCTEN.

Jlexuust. Ne7. UHTerpupoBaHue TPUrOHOMETPHUECKUX (DYHKIIUH.

[Ipaktuueckoe 3anstue. No7. lnterpupoBanue
TPUTOHOMETPUYECCKUX (DYHKIIUMN.

3ananus A CaMOCTOSITENIbHOM pabOoThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PI'P

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJr0TOBKA K TEKYIIeMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMIOJTHEHNE
JIOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.

OIIK-1, VK-1

OnpeneéHHblii HHTErpaJ
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Jlexuus. Ne§. OnpeneneHHbIN HHTETpal 1Mo OTPE3KY, €ro
reoMeTpuueckuii cmbici. CBOWMCTBA OMPEACIICHHOTO HHTETpaIa,
Teopema 00 OLEHKE MHTEerpalia, 0 cpeiHeM 3HaueHuH. MHrerpan ¢
MIEpEMEHHBIM BEpXHUM npenesioM. Teopema bappoy. @opmyna
Herorona-Jleitbnuna. UnTerpupoBanue 1o 4yacTsM 1 3aMeHa
IIEPESMEHHOM.

[TpakTrueckoe 3ansaTue. Ne8. Boruncienue onpeneineHHoro
MHTErpasa no oTpe3ky. MHTerpupoBaHue no 4yacTsiM.

Jlexuus. Ne9. I'eomeTprueckre 1 SJKOHOMUYECKUE MPUITOKEHUS
OIPEJIeIEHHOT0 UHTErpaa.

ITpakTrueckoe 3ansaTue. Ne9. 'eomeTpruueckne 1 3JKOHOMUYECKHE
IPWJIOKEHUS ONPEACICHHOIO HHTErpaia.
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Jlexmms. Nel10. HecoOGcTBEHHBIE HHTETPAITHI.

[Tpaktrueckoe 3ansTue. Nel(. HecoOCcTBeHHBIE MHTETPATIBI.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHCIIE BBITIOJTHEHUE
KP, PTP

W3yueHne JeKIMOHHOTO MaTepraia U MOATOTOBKA K TEKYIIEMY
KOHTPOJIIO, U3y4YECHHUE JOMOIHUTEIHLHOTO MaTepHaa, BEIITOJIHCHNE
JIOMAIIIHUX 33JIaHUi U pacueTHO-TpaguuecKux pador.

JuddepennmanbHblie YypaBHEHHA
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Jlexmms. Nell. 3agaun, npuBogsmue K AuddepeHaaIbHbIM
ypaBHeHussiM. OcHoBHbIE ornipeneneHus. JuddepeHnuansabie
ypaBHEHHUS nepBoro nopsaaka. Hauansusie ycnosus. 3agaya Komu.
Teopema cylIecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS 3a]]a9u
Komm. O61ee u yactHoe peuieHue nuddepeHuaibHOro
ypaBHeHUs. CeMelCTBO HHTETPATbHBIX KPUBBIX. METOIBI
MHTETpUpOBaHus AU PepeHInanbHbIX YPaBHEHUN: C
Pa3JeICHHBIMU M Pa3JIeIITIOIIUMUCS TIepeMeHHBIME. OTHOPOIHBIC
muddepeHManbHbie ypaBHeHus 1-ro nopsaka. JInnelinole
muddepeHIanbHble ypaBHEeHHUS 1-T0 mopsaka. Y paBHEHHE
bepuynn.

[Tpaktuyeckoe 3anstue. Nel 1. luddepeHnnansapie ypaBHEHHS ¢
pa3esAoIUMUcs nepeMeHHbIMA. OJHOpPOIHBIE ypaBHEHUS |-T0
HOPSJKA.

Jlexuus. Nel2. lud. ypaBHeHus 2-ro nopsiaka. HauansHoe
ycioBue. 3agada Komu. Teopema cymiecTBoBaHus 1
€AMHCTBEHHOCTH perieHus. Ob1iee 1 yacTHOe pelieHue 1ud.
ypaBHeHus 2-ro nopsizika. [Ipocreitmme qug. ypaBHeHus 2-T0
MOPsI/IKA, TOMYCKAOIINE TOHWKEHUE NopsiiKa. JInHelHbIe
OJIHOPOJIHBIE K. YpaBHEHUS 2-TO MOPSIIKA C TTOCTOSTHHBIMU
KoddduimeHTamMu. XapakTepuCcTUIeCKoe ypaBHEHUE, TPH Cllydast
KOpHEH XapaKTepUCTUUECKOT0 YPAaBHEHHUS.

ITpakTueckoe 3ansaTue. Nel2. JInnelinble ypaBHeHus 1-ro nopsaka.

Ypasuenus bepHym.

Jlexuus. Nel3. luddepenimanpHble ypaBHEHUS, TOMyCKarOIIUe
NOHM)KEHUE MOPSIIKA.

[Tpaktuyeckoe 3ansatue. Nel3. JluddepenumanbHbie ypaBHEHMS,
JIOTTYCKAIOLIUE TTOHWKEHHUE MOPSJIKA.

Jlexuus. Nel4. JIunelinble OHOPOJHBIE U HEOTHOPOAHbBIE
YpaBHEHMS C HOCTOSTHHBIMU KO3(PhHITMEHTaMH.

[Ipaktuueckoe 3anstue. Nel4. JIunelinble HEOTHOPOIHBIE
YpaBHEHUS C TTOCTOSTHHBIMH K03 dutinenTamu. MeToa Bapuarim
MOCTOSTHHBIX. 3a7auu Ha puMeHeHue uddepeHIranTbHbIX
ypaBHEHHUH B YKOHOMHUKE.

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

W3ydeHune TeKIIMOHHOTO MaTepraia U MOJrOTOBKA K TEKYIIeMY
KOHTPOJII0, M3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIIIOJTHEHNE
JOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.
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YucjaoBbie H CTENEHHbIE PHAAbI
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Jlexnus. NelS. HucnoBast mocienoBaTeIbHOCTb U €€ Mpeied.
ITpusnak Beliepmrpacca. Ilonstue yncinoBoro psaa. CXxoauMocTb
pana. Cymma psiga. Psa reomerpudeckoit mporpeccuu. CBoiicTBa
cxoasmmxcs panoB (0e3 ok-Ba). HeoOxoaumplii mpu3HaK
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CXOJMMOCTH psAAa. Psapl ¢ MOT0XKNUTETBHBIMH YICHAMH.
I[OCTaTO‘-IHbIG MMPU3HAKH CXOAUMOCTU: MIPU3HAK CPABHCHU,
npu3Hak /lamamOepa, MHTETpaIbHbIA U paJIUKaIbHBIA TPU3HAKH
Kommu (pagukanbHblil — 0€3 T0K-Ba).

[IpakTuueckoe 3anarue. Nel5. Yucnossie psanabl. [Ipusnaku 2
cxoaumoctu psanoB. Ipusnak JanamGepa, paaukaabHbIN MPU3HAK
Komm. MaTerpansHeiil npu3Hak Komm.

Jlextus. Nel6. 3nakouepenyromuecs psanasl. [Ipusnak JleiiOnuma. 2
OreHKa ocTaTKa 3HAKOUEPEAYIONIETOCs psija. 3HAKOIIEPEMEHHbBIE
psinbl. AGCONIOTHAS U yCTIOBHAS CXOAUMOCTh. CBOHCTBA a0COMIOTHO
CXOISIIUXCS PsiIoB (0€3 TOK-Ba).

[TpakTueckoe 3anstue. Nel6. 3HakonepemenHble psasl. [Ipusnak 2
JletiOanna. YcioBHas 1 aOCOIIOTHAS CXOAUMOCTb.
Jlexuus. Nel7. @yHnkunroHanbHble psbl. OCHOBHbIE OHATHUS. 2

Crenennsle psbl. KoHCTpyKIus 00J1aCTH CXOAUMOCTH CTEIIEHHOTO
psna. Pannyc cxomumoctu. Juddepennupoanne u
UHTETPUPOBAHUE CTENIEHHBIX PSIOB.

[Ipaktuueckoe 3anstue. Nel7. Crenennsie psanbl. Haxoxnaenue 2
00J1aCTH CXOJIMMOCTH.

Jlexuus. Nel8. Paner Teinopa. Paznosxenue pyHKIMM B psijg 2
Teitnopa. [Ipunoxenue psaaoB K BEIYUCICHUSIM UHTETPAJIOB,

byHKIHA.

[TpakTrueckoe 3austue. Nel8. Paznoxkenue GpyHKIMI B CTENIEHHOM 2

psa. Psg Teitnopa u Maknopena. OcTaTouHbIi 4ieH GopMyJIbl
Teitnopa u Maxknopena. Heo0xoaumoe u J0CTaTOYHOE yCIOBHE
cxoaumoctu psia Teitnopa k moposkaaronieit ero GyHKuuu.
Pasnoxxenue ¢pyHkimii , sinx, cosx, (1+x) , In(1+x) B psig
Maxknopena. [IpumeHeHne CTENEHHBIX PSAIOB K TPUOIHUKEHHBIM
BBIUMCJICHUSIM: BBIYMCIIEHNE 3HAYCHUSI (DYHKIIUU, OTIPEIETICHHOTO
HHTErpajia; pemenue quddepeHIUaAIbHBIX YPABHEHUMH.

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

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJr0TOBKA K TEKYIIEMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJTHEHNE
JIOMAIIHHX 3aJaHui 1 pacueTHO-rpadUIECKUX padoT. 7

Wuas koHTaKTHas padora: 0

Pasnen 5. METOJMUYECKUE YKA3AHMS JUISI OBYYAIOIIMXCS TI0 OCBOEHUIO
JIACHTUTUTNHBI

Wzydyenue paucuMmiinHel MaTemaTnka peKOMEHIyeTcsl HadaTh C O3HAKOMJIEHHS C pabodeit
IpOTpaMMOii, ee CTPYKTYypOi W COAep KaHUEeM pa3JiefioB. YUeOHbIN Marepuan CTPYKTYypHpPOBaH,
WU3Y4YEHHE  JUCUUIUIMHBI  OCYILECTBISETCS B TEMaTU4YECKOW  IOCJIEI0BATEIbHOCTH.
3aHATHSA JeKIMOHHOT0 THIIA JAIOT CHCTEMATU3UPOBAHHBIEC 3HAHUS 10 IUCIMILUIMHE Maremaruka,
KOHIEHTPUPYIOT BHUMaHUE Ha HanboJjee CI0KHBIX M BaXKHBIX Bompocax. Bo BpeMs JEeKIIMOHHBIX
3aHATUN PEKOMEHIyeTCsl BECTH KOHCIIEKTHpOBaHUE y4eOHOro MaTepuania; oOpaiiaTe BHUMaHUE Ha
(GOpMYIMPOBKM M KaTeropuu, pacKpbIBalOIIME CYTh NpPOOJEeMbl, SIBICHHS WM IPOLECCa;
3auKcUpoBaTH BBIBO/IbI u MIPAKTUYECKHE PEKOMEHIALINH.
[lonroroBka K 3aHATHSIM CEMHHAPCKOI0 THINA BKIIOYAECT O3HAKOMIICHHE C ILIAHOM
IPAaKTUYECKOI 0 3aHATHSA; pabOTy € KOHCIEKTOM JIEKIUH, BBIOJHEHHE JOMAIIHEro 3aJaHus,
pabory ¢ yuyeOHOH U y4yeOHO-METOIMYECKOW JHUTEpaTypoi, HAyYHBIMH H3JAAHUSMH |
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMUA PECypcaMM, PEKOMEHJOBAHHBIMU pabouell mporpaMmmon
JUCLUILINHEI MaTemaTHKa.



Conepxxanue CaMOCTOSITEJIbHOM padoThI onpenenseTcs paboueii IporpaMMoin
JUCHUITIINHBI MaTeMaTI/IKa, OLCHOYHBIMM MU MCTOAWMYCCKUMHU MaTCpHalaMH, 3aJaHUAMH U
yKazaHusIMH npernonaBaTens. CamoctosTenbHas paboTa MOXKET OCYIIECTBIATHCS B ayIUTOPHON H
BHEAYJAUTOPHOU (opMax. DPPEKTUBHBIM CPEICTBOM OCYIIECTBICHHS CaMOCTOSTEIBHON pabOThI
SBIISIETCS.  DJIEKTPOHHAsi MH(GOpPMAIIMOHHO-00pa3oBaTelbHass Cpela YHHBEPCUTETa, KOTOpas

obecrmeunBaeT  JOocTyn K oOpa3oBaTelbHON  mporpamme, — paboueil  mporpamme
TUCIUIUIMHBI MaTeMaThKa, K JJIEKTPOHHBIM OHOTMOTEYHBIM cHCTEMaM, NPOo(hecCHOHATBLHBIM
0azam JAHHBIX U UH(OPMAIIMOHHBIM CIPaBOYHBIM cHCTEMaM.
Uzyuenue JTCIUIUTHHBI MaTeMaThKa BKIFOYaeT BBINOJIHEHUE PaCUETHO-TpaduIeckoit
paboTHI, KOHTPOJIbHOU paboThLI.
[TeproandHOCTh TIPOBEACHMS, (POPMBI TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, CUCTEMa OIICHUBAHHS
xoJ1a OCBOCHUS TUCIUTLTAH MIPEICTaBICHBI B paboueii nporpamme.

DopmMoi TPOMEKYTOUHOM aTTECTALlMU 110 JUCHUIUIMHE MaTtemaTtuka sBisiercs sk3ameH, bPK.

Pasznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUIJIMHBI

6.1. YueOGHO-MeTOINYECKOE 0OecIeueHne

KonnuectBo
9K3EMILIAPOB MEYATHBIX
NoNe . W3TaHUH, UMCIOIINXCS B

Cucox UCTIONB3yeMOH JIUTePaTypPhl
n/m OuOJIHNOTEKE, ITH
AJIEKTPOHHBIN apec U3AaHUs
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. |HIunaues, Bukrop CemenoBuu. Kypc BbICIIel MaTeMaTHKH : 113
yueb. st cryaentoB By3oB / B. C. IllumaveB ; mox pend. A.
H. Tuxonosa. 4-¢ u3., ucnp. M.: Onukc, 2009. - 599, [1] c.
ISBN 978-5-488-02067-2. Dx3emmisipbl: Bcero 113.

2. |Kynpermesa, Enena CepreeBna. Matemarnka [DeKTpOHHBIH
pecype] / E. C. KynnsimeBa. Mocksa: Jlamko u K, 2015. -| http://e.lanbook.com/books/e
534 ¢. ISBN 978-5-394-02261-6. lement.php?pll id=72390

3. |KyHnpiiesa, E. C. Marematuka il 95KOHOMHKCTOB
[DnexTponHbIit pecypc] : yuebnuk s sxkonomucto / E. C. | http://e.lanbook.com/books/e
Kynnprmesa. 4-e: Jlamkos u K, 2015. - 564 c¢. ISBN 978-5-| lement.php?pll_id=72390

394-02261-6.

4. [ITucemennsiit, Imutpuii Tpodpumosuu. Koncnekr nexkumii mo 119
BoIciieil Mmatematuke [Tekct] : [momubrit kype nekmuid] / 1. T.
[Tucemennslid. 9-e u3n. Mocksa: Aifpuc-IIpece, 2010. - 602,
[1] c. ISBN 978-5-8112-4073-9. Dx3emmuispsl: Bcero 119.

5. |COopuuk 3amau mo Beicmieli Matematwke [Tekct] : ¢ 143
KOHTPOJIBHBIMU PabOTaMH : PSIIBI M MHTETPAITbI, BEKTOPHBIN H
KOMIUICKCHBIM ~ aHanu3, auddepeHnnanbHple ypaBHEHHUS,
TEOpHUsT BEPOSATHOCTEH, OTNEPAIlMOHHOE HMCUYHCIIeHUE. 2 Kype /
K. H. Jlynury [u np.] ; moxg pen. C. H. ®enuna. 7-e usn.
Mocksa: AUPUC-TIPECC, 2011. - 589, [1] ¢. ISBN 978-5-
8112-4074-6. Dx3eMiusapsl: Bcero 143.

OJIEKTPOHHBIE OGPA30OBATEJIBHBIE PECYPCHI

1. |Hayunas snexkrponnas oubnuorexka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snextponHas 6ubnnoreka «KubepieHuHKa» http://cyberleninka.ru
3. [FOpaiit. O6pa3oBarenbHas wiatdopma Uil YHUBEPCUTETOB U https://urait.ru/

KOJUIEIKEN




IMPO®ECCHUOHAIJIBHBIE bA3bI JAHHBIX 1 THOOPMALIMOHHBIE CIIPABOYHBIE

CHUCTEMBI
1. |UudopmanroHHO-IpaBoBO mopra ["apant http://www.garant.ru
2. |IIpodeccronanbHbIe ClIpaBOYHBIE CHCTEMBI TeXdKCIEPT http://www.cntd.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOE o0ecrieueHue

NoNe | Aynutopuu aiis npose- | [lepedeHb OCHOBHOTO 000PY10BaHHSI [Iporpammuoe
/Tl |AeHUS YIeOHBIX 3aHSATHH, obecrnieueHne
CaMOCTOSITEeNIbHOI pabo-
ThI ¥ IPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaluu

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

KpI/ITepI/II/I OLICHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIlpaBJICHBI HaA:

- YCBOCHHE TCOPETUYECKOT0 MaTepuasia (00beM 3HAaHUH, IIyOuHA YCBOEHHUS ), IPEIYCMOTPEHHOTO
paboueil nmporpamMmoit;

- YMEHHE H3jIaratb MaTepuall (YETKOCTh, IPAMOTHOCTh H3JIOKEHHS MaTepualla, TOYHOCTh H
MOJIHOTA BOCITPOU3BEICHUS yUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETHUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3aJaHUN.

Ixamnma OLCHUBAHUIA IIPEACTABIICHA HUKCE.

YpoBeHb
c(OpPMHPOBAHHOCTH [lIxama
Kpurepun oneHnBanus
3JIEMEHTOB OLICHUBAaHMS
KOMIIETEHIINH
IToporossIii OOyuvaromuiics MMeeT 3HaHUS OCHOBHOIO Marepuana,| yJoBier-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3JjlaraTb, HO MOJKET| BOPHUTEIBHO

A0IYCKaTb HECTOYHOCTH B H3JI0KCHUU marcpualia,
HEAOCTATOYHO IIPABUJIBHBIC (bOpMy.]'II/IpOBKI/I, HUCIIBITBIBACT
3aTPYAHCHU B BBIITOJIHCHUH IMTPAKTUYCCKUX SaHaHHﬁ.

[IponBunyTteiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUHU
MPAKTUYECKUX BOIPOCOB M 3ajay, BJaZieeT HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIIIOTHEHUS

Bricokuii ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIaeT MCUYEPIIBIBAIOIIME OTBETHI HA MTOCTAaBJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPUSA C IPAKTUKOW, IPU 3TOM
oOyyaroluiics He  3aTpyaHsieTcsi C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs  C
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyeckoi
JUTEPaTypo, TNEePUOJUYECKUMH HU3JaHUSIMH, T[PABUIBHO
O00OCHOBBIBACT TNPUHATHIC PELICHHs, CBOOOIHO BIAJEET
Pa3HOCTODOHHUMH  HAaBBIKAMH, IPHUEMAMH  BBIIIOJIHECHHUSA
MPAKTUYECKUX paboOT




7.1. Tekyluii KOHTPOJIb YCIIEBAEMOCTH

Tekymuii KOHTPOJb YCIEBAEMOCTH OOECIEUMBAET OIICHUBAHUE XOJa OCBOCHHUS JUCHHUILIMHBI
(MOyJIs1) U MPOU3BOAUTCS C IPUMEHEHHUEM TEXHOJIOTMH PEHTHHIOBOTO KOHTPOJISL B COOTBETCTBUU C
TEXHOJIOTMYECKOM KapTOM JuCUUILIMHBL. 1IopsAnoKk cOCTaBieHHs TEXHOJOTMYECKOM KapThl H
QITOPUTM  TPOBEACHUSA MPOIEAYpbl OILCHMBAHHS BHUJOB  JESATENBHOCTH  OOYy4YaroUIuXxcs,
HaNpaBJICHHBIX HA OCBOCHWE 3HAHWUN, YMEHWH, HABBIKOB W/ WJIHM OMNbITa JAEATEIbHOCTH, IIO
HaKOIMUTEJILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nojiokeHueM o cucreme PUTM B ®I'BOY BO
(II'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[IpomexxyTouHast arrectanusi OOy4arolMXCsl HAlpaBjieHa HA OICHUBAHHME PE3YJIHTATOB O0ydYeHUS
M0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOUHBIX CPE/ICTB.

[lpumepsl TUIOBBIX KOHTPOJIBHBIX 3alaHWii W3 0a3bl (OHAA OIEHOYHBIX CPEACTB IO
00pa3oBaTesIbHOI MporpamMmme.

1 cemecTtp

KoHTponbHaa pabota Nel

1. Bolunucnute onpegenutenb

2. Hangute matpuuy, obpaTHyto AaHHOMU

3. Pewnte cuctemy metopgom rayca

KoHTponbHas pabora Ne2

1. [laHbl KOOPAWUHATbI BePLUUH TpeyronbHUKa ABC. Haittu: 1) aanHy ctopoHbl BC; 2) ypaBHeHue
nvHumn BC; 3) ypaBHeHuMe BbiCOTbI, NPOBeAEHHOW U3 TOUKU A; 4) BennuuHy yraa B; 5) cuctemy
HepaBeHCTB, onpegenaoLwyio TpeyronbHUK ABC. Caenatb ueptex. A (6,2), B (30,-5), C (12,19)

2. [aHbl KOOpAMHaTLI BepwnH nupamuga ABCA. Tpebyetca Haiitu: 1) anuHy pebpa AB, 2) yron
mexagy peébpamu AB u Afl, 3) npoekuuio Bektopa AC Ha BekTop A/l , 4) ypaBHeHue npamoi AB,
5) ypaBHeHue nnockoctu ABC,. Caenatb yeprtex. A (3,1,4); B (-1,6,1); C (-1,1,6); D (0,4,-1)

KoHTponbHaa pabota Ne3
1. Bbiuncnute npeaensl
2. Uccnepyiite GpyHKLUIO HA HENPEPbIBHOCTb

3. HaitguTte nponsBoaHyto GYHKLUU B TOUKE

2 cemecTp
KoHTponbHas pabota 4
1. Haiigute obnactb onpepeneHna GyHKLUUN ABYX NePEeMEHHbIX

2. HaiiguTe yacTHble NPoM3BO4HbIE NEPBOro U BTOPOro nopagKa



3. HaiiguTe rpagMeHT 1 NPOU3BOAHYIO N0 HaNPaB/eHUIO

4. Uccnepyiite GYHKLMIO HA IKCTPEMYM

KoHTponbHasa pabota Ne5

1. Haiipute HeonpeaenéHHble MHTErpanbl

2. Hairgute nHterpan ot ApobHo-paunoHanbHo PyHKLUUMK
3. Bbluucnure onpeaenéHHblie UHTErpanbl

4. Haigute naowaab GpUrypbl, OrpaHUYEHHOMN IMHUAMM

KoHTponbHas pabota N26.
1. Pewnte guddepeHuymanbHble ypaBHeHMA 1 nopagKa
2. Pewunte audpdepeHymanbHbie ypaBHEHUA 2 NopA[Ka

3. Haiiaute obwiee peweHue audpdpepeHunanbHOro ypaBHeHUA ¢ NOCTOAHHbIMU
KoapduumeHTamm

KoHTponbHasa pabota Ne7.
1. Uccnepyiite pagbl HA CXOAMMOCTb
2.HaiiguTe obnactb cxoagMMoOCTH paaa

3. Bbluncnute uHTerpan

IIepeueHb BOIPOCOB AJIsI IPOBEACHUS IPOMEKYTOYHOM aTTECTALlMU
Bonpocbl K 3K3ameHy

| cemecTp
1. MaTpuubl. CnoxeHne maTpuL, U YMHOXKEHWE MaTPUL, Ha YMCIO.
2. YMHOXeHMe MaTpuLbl HA MATPULLY.
3. Onpepenutenn. BoluncneHne onpenenntens BToporo nopsaaka. CBonctea onpeaenntenei.
4. MwuHop. Anrebpanyeckoe gonosHeHue. OnpeaenuTens TPETbErO NOPALKa. Teopema 0 pa3NoKeHUn
onpegenutens.
5. O6paTHaa maTpuLa, TEOPEMA O €€ CYLLEeCTBOBAHUM.
6. PeleHne cuctem NIMHENHbIX YpaBHEHUIA MATPUYHbIM Clocobom.

7. PelweHune cuctem nNMHeNHbIX ypaBHeHU no dopmynam Kpamepa.



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.

PelleHne cuctem NMHENHbIX ypaBHEeHU meTogom lMaycca.
BeKktop. Moaynb BekTopa, /IMHENHble onepaunmn c BEKTOpamMu.
OpT BeKkTOpa. MNpoeKkuna BeKTopa Ha OCb. Teopembl O NPOEKLUAX.

PasnoxeHue BeKTOpa No KoopanHaTHOMY 6asucy. J/IHelHble onepauun Hag BEKTOPaMU B
KOOPANHATHOM dopme.

HeobxoamMmoe v gocTaTouyHoe YC/0BME KOJIMHEAPHOCTM BEKTOPOB.
CKanspHoe nNpousBeieHne BEKTOPOB, ero CBOMCTBaA.

CKanspHoe npoussefeHne BEKTOPOB B KOOPAMHATHOM dpopme. YcioBMe nepneHanKyAapHOCTH
BEKTOPOB.

BekTopHOe nponsseaeHne BEKTOPOB. Ero CBOIMCTBA, reOMETPUYECKMIN CMbICA.

CmellaHHOe NnpounsseaeHue, ero ceolicTea. HeobxoamMmoe 1 AocTaTouyHOE yCcaoBme
KOMMNaHapHOCTU TPEX BEKTOPOB.

MpAamMas Ha NJI0CKOCTH, €€ ypaBHEHME C 3aaHHbIM HanpPaBAAOWMM BEKTOPOM.
YpaBHeHWe NPAMOI Ha NJOCKOCTU C 3a4aHHbIM HOPMa/ibHbIM BEKTOPOM.
Obuee ypaBHEHME NPAMOM Ha NJIOCKOCTU, Ero YacCTHble C/IyyYaun.

YpaBHeHMEe NpAMOI C yrnoBbiM KO3GOUUMEHTOM. YTon Mexay ABYMA MPAMbIMMA.

MonapHas cMcTemMa KOOpPAMHaT, eé CBA3b C LeKapTOBOM. YpaBHEHUE IMHUM B NONAPHBIX
KOOpAMHaTax.

YpaBHeHUe NA0CKOCTU, MPOXOAALLEN Yepes TOYKY NeprneHaNKYAAPHO HOPMabHOMY BEKTOPY.
Obuee ypaBHEHME NNOCKOCTU.

YpaBHeHWe NpAMOW B NPOCTPaHCTBE.

Yron mexay npamon 1 NNOCKOCTbIO.

YpaBHEHMNE OKPYKHOCTHU.

S1nunNc, ero ypasHeHue.

M'Mnepbona, eé ypaBHeHMe.

Mapabona, e€ ypasHeHwMe.

BeckoHeyHOo masble GYyHKLMM, UX CBOMCTBA.

Mpenen dyHKUMK B ToUKe. Teopembl 0 Npeaenax (4oKa3aTb Teopemy o npeaene CyMmmbl).
MepBblin 3ameyvaTenbHbI Npegen. CneacTeuna.

BTropoit 3ameyaTtenuHblii Npeaen (6e3 gokasaTtenbctsa). HatypanbHbll norapndm. CpaBHeHme
6eCKOHEUYHO Manbix GYHKUMIA. DKBUBANEHTHblE HECKOHEYHO Masble GYHKLUMN.

OpaHocTopoHHMe npeaensl. HenpepblBHOCTb GyHKLMM B ToUKe. KnaccndurKauma Touek paspbisa.
OnpepeneHune nponsBoaHOM. KacaTenbHas K NIOCKOW KPUBOW, €€ ypaBHEHME.
MexaHU4YeCKUin 1 reoMeTprUUYecKMin CMbICN NPOU3BOAHOMN.

Mpasuno andpdepeHLMpoBaHNS CyMMbl QYHKLMN.



37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Mpasuno anddepeHumpoBaHna NnponsseseHma GyHKLUN.

Mpasuno anddepeHUMpoBaHMA CAOKHON GYHKUUN.

MpousBogHan obpaTHOM PyHKUMKM (Nprumep ).

Norapuémmnueckoe andpdepeHunpoBaHue.

OnddepeHumpoBaHmne pyHKLUMN, 3a4aHHbIX NAapaMeTPUYECKMU.

MponsBodHble BbICLLIMX NOPAAKOB. MexaHMYeCKMn CMbIC BTOPOW NPOU3BOAHONA.
OnododepeHuman, ero reomeTpuyecKkuii CMbICA.

MpunoxeHue guddepeHLMana K NPUOBANMKEHHbBIM BbIYUCAEHUAM.

CBsA3b mexay AnddepeHUNpyeMOCTbIO M HEMPEPLIBHOCTbIO GYHKLUMN.

Teopembl Pepma 1 Ponns.

Teopema JlarpaH:ka, €€ reomeTpUYecKnin CMbIC.

Mpasuno flonutana (cnydyam ).

JocTaToyHoe ycnoBne MOHOTOHHOCTU guddepeHumnpyemoin GyHKUMK.

TouKM aKkcTpeMmyma. Heobxoanmoe ycnosume skcTpemyma guobdepeHumpyemon GyHKLMN.
MNepBoe AoCTaToOMHOE yCN0BUE IKCTpeMyma anddepeHumpyemon GyHKLUN.
Hanbonbliee n HaMMeHbLLee 3HaYeHUA GYHKLMM Ha OTpesKe.

BbINyKAOCTb M BOrHYTOCTb Ayrn. Toukn nepernba. [LoctaToUHOE YCOBME BbIMYKAOCTU, BOTHYTOCTU
rpaduka dyHKUUN.

[ocTaTouHoe ycnoBue ToUKkM nepernba. ACMMNTOTbI KPUBOMA.

Obuian cxema nccnepoBaHma GyHKUMK. MNocTpoeHne rpaduka.

OyHKIUS IBYX IEPEMEHHBIX, €€ 00J1aCTh ONpECIICHHS.

[Ipenen u HeNpepHIBHOCTH (YHKITUH IBYX MTEPEMEHHBIX.

YacTHbie pou3BoOIHEIE 1-TO TTOpsiKa GYHKIIUH IBYX MEPEMEHHBIX.
YacTHble TPOU3BOJHBIE BHICIIUX MOPAIKOB. CMEIIaHHbIE TPOU3BOIHBIE.

OkcTpeMyM (pyHKIMU JBYX NepeMeHHbIX. Heo0xoanmoe yciaoBue CyliecTBOBaHUE
JKCTpEMyMa.

JloctaTouHOE yCIIOBUE CYIIECTBOBAHUSA AKCTpeMyMa QYHKIUH IBYX [I€PEMEHHbIX.
AOGCONIOTHBIN HKCTPEMYM, €r0 HaXOXKICHHUE.

CxkanspHoe none. JIMHUM 1 TOBEPXHOCTH YPOBHS CKAJISIPHOTO ITOJISL.
ITpon3BoaHas MO HANPaBIEHUIO.

I'paguent. CBsi3p MEXly IPOU3BOAHOM 110 HANPABIEHUIO U TPAIUEHTOM.
KacarenbHast I10CKOCTh M HOpMaJlb K TIOBEPXHOCTHU, UX YPaBHEHHUSI.

Bonpocbl K 3a4éTy
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Il cemecTp

MoHATME KOMNIEKCHOro Yncna. FleomeTpuyeckas MHTepNpeTaLmna KOMNAeKCHoOro Yncaa. Mogynb m
APrymeHT KOMNJIEKCHOro 4Yncna. KOMI’IﬂeKCHO-COFIpﬂ)KeHHbIe 4yncna

Anrebpanyeckas ¢opma 3anncu KOMMIEKCHOro Yymcna. [ecteus B anrebpanyeckoin popme.

TpuroHomeTpuyeckaa popma 3anncu KOMMNAEKCHOTO Yncna. encTena B TPUrOHOMETPUYECKOM
dopme (Kpome ).

MokasaTtenbHas popma 3anncu KOMIMIEKCHOTo Yncna. Jenctemsa B nokasaTtesibHol popme (Kpome ).
N3BneyeHMe KOPHA N-OM CTENEHW U3 KOMNJIEKCHOIO Yncaa

ITepBooOpaznas. CBOHCTBO IEPBOOOPA3HBIX.

HeonpegeneHHobli nHTerpan. CBoMcTBa HeoNpeaeeHHOro MHTerpana.

Tabnunua nepBoobpasHbIX.

OCHOBHble MeToAbl UHTErPUPOBaHUA. HenocpeacTBEHHOE MHTErPUPOBaHKE.
MeTog nogseaeHus nog 3Hak anddepeHumana

MeToz 3ameHbl nepemMeHHON.

MeTtoa MHTerpupoBaHma no Yactam. Knaccbl GyHKUMI, MHTErPUPYEMbIX MO YacTAM.
NHTerpmpoBaHne BblpaxKeHUMn, CoAepPKaLLMX KBAAPATHLIN TPEXYEH.

MHorousneH. OCHOBHble TEOPEMbI O MHOTOYEHAX

[pobHo-paumoHanbHasa GyHKLMA. NpaBUaO pasnorKeHUs gpodbu Ha cymmy NpocTerwnx apobei
WHTerpuposaHue npoctenwwmnx apobeii.

NHTerpmpoBaHue paumoHanbHbIX Apoben.

NHTerpnpoBaHme NpoCTeNLWLMX MPPaALMOHANbHOCTEN.

TpuroHomeTpmuyeckme NoACTaHOBKM.

NHTerpnpoBaHue TPUroHOMETPUYECKUX BblpaKeHUN.

YHMBepcanbHasA NoAcTaHOBKa.

HebepyLlumeca nHTerpanbl.

3apaya o naowaam KpUBOAMHeENHOM Tpaneuyn. MHTerpanbHblie CyMMbI.

MoHATME onpeneneHHbI MHTerpan.

dopmyna HeloToHa-/lelibHMLa.

CsolicTBa onpeaeneHHOro nHTerpana.

dopmyna MHTErpuUpPoOBaHMA NO YaCTAM B onpeaesieHHOM MHTerpane.

3ameHa NnepeMeHHOl B onpeseieHHOM UHTerpane.

FeomeTpunyecKkne NPUNoKEHUA ONpeaeNeHHOro MHTerpana

HecobcTBeHHble nHTerpanbl I-ro u ll-ro poaa.

UYro HazwiBaeTcs nuddepeHmanbabiM ypaBHeHueMm? ChopMyaupynTe onpeneneHus
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nopsiaka AU pepeHnnaIbHOro ypaBHEHUS, PELIeHHs] YpaBHEHHUS.

W3noxute MeToabl permeHus 1uddepeHnaIb-HOro YpaBHEHUs IIEPBOro MopsiIKa: a) ¢
pa3AeIAIOIUMUCS TEPEeMEHHBIMH, 0) OHOPOIHBIX TU(PepeHINATbHBIX YPAaBHEHUH, B)
JMHEHHBIX TU(QepeHIINATbHBIX YPAaBHEHUI.

Cxkoubko pemeHuii umeet auddepennnansaoe ypaBHeHne? Uem oTanvaroTcss OHU APYT OT
apyra?

JlaiiTe onpenenenus 00IIEro U YaCTHOTO pelieHui ypaBHeHus. Kak ux n3o0pa3uth
rpadudecku?

Kax Ha3pIBaeTCS ¥ B 4e€M COCTOST YCIIOBUSI, HEOOXOAMMBIE ISl BBIJCICHHS YaCTHOTO
pemenus u3 oouiero?

B gem cocrout 3agaua Komm? Chopmynupyiite 3amauy Komm reomerpudecky.
Cdopmymupyiite Teopemy Komm.

JlaiiTe reoMeTprueCcKyIo HHTEpIIpeTalnio TudGepeHIInanIbHOr0 ypaBHEHHS IEPBOTO
MopsI/IKa.

W3noxure Metoa Diepa MpuOIMKESHHOTO pereHus TuddepeHraIbHbIX ypaBHeHUN
HIEpBOTO MOPSIKA.

KakoB o6muit Bux auddepeHnuaibHoro ypaBHeHUs BTOPOro NOPsiIKa U ero 00IIero
peuienus’?

Kak 3a1a10Tcst aHaTMTHUECKU U KaKOB T€OMETPUUYECKUIN CMBICT UMEIOT HaYaJlbHbIE YCIOBUS
i A depeHnnanbHbIX YpaBHEHUH BTOPOTO MopsaKa?

Chopmynupyiite 3anauy Ko u teopemy Kotm 17151 ypaBHeHH BTOPOTro nopsiaka.
Y10 HasblBaeTcA GyHKLMEN ABYX UM BoNee NepeMeHHbIX? YKaxKuTe cnocobbl MX 3aAaHUA.

YTo Ha3sbiBaeTcs 06/1acTbio onpeaeneHns GyHKLUMK ABYX NEPEMEHHbIX U Kak OHa n3obparkaeTcs
reomeTpuyecKku?

Kakue 06/1acTv Ha3bIBaOTCA OTKPbITbIMM, 3aMKHYTbIMU, OFPaHUYEHHBbIMU, HEOTPAHUYEHHBIMMK?
Kak n3o06pasunTb reomeTpmuyeckn GyHKLMIO ABYX NePEMEHHbIX?

Y710 Ha3bIBAETCA OKPECTHOCTHIO TOYKMU?

Y710 TaKoE MHUMN YPOBHA?

Y70 HasbiBaeTcA Npeaenom GyHKLMM ABYX NEPEMEHHbIX B TOUKE?

[aliTe onpegeneHme YacTHbIX NPOU3BOAHbIX NEPBOro NopAAKa.

HanTe onpegeneHune gupdepeHumana pyHKUMN ABYX NEPEMEHHDIX.

KakoBa cBA3b mexay anddepeHLManom n 4acTHbIMU NPOU3BOLHbBIMU?

[aliTe onpeaeneHme YacTHbIX NPOU3BOAHbLIX BTOPOro NopsaaKa.

IKcTpemym GyHKLMM ABYX NepeMeHHbIX. HeobxoamMmoe ycnoBue cyLecTBoBaHUE SKCTPEMYMA.

[locTaToyHOE yC/1I0BUE CYLLLECTBOBAHMA IKCTPEMYMA GYHKLMM ABYX NepeMeHHbIX. ABCOMOTHbIN
3KCTPEMYM, ET0 HaXOXAeHHue.
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Coopmynupyiite NpaBUIO OTbICKAHWUA KCTPEMYMA GYHKLMM ABYX NEPEMEHHDbIX.
KomburHaTopumka. OCHOBHble NpaBMaa KOMBMHATOPUKM

dopmynbl KOMBUHATOPMKM (cxema Bbibopa 6e3 Bo3BpaLLeHMs)

dopmynbl KOMBUHATOPUKM (cxema BbIbOpa C BO3BpaLLEHMEM)

CnyyaliHble cobbiTna. OCHOBHbIE MOHATUA

JenctBua Hag cnydaiHbIiMK COBbITUAMM

MpeameT TeOpUM BEPOATHOCTEN.

OTHOCKTENIbHAA YacToTa cobbITMA. CTaTUCTUYECKOe onpeaesieHNe BEPOATHOCTU
Knaccmyeckoe onpepeneHme BepoaTHOCTU. CBOMCTBA BEPOSATHOCTHU
leomeTpuyecKan BEPOATHOCTb

YcnoBHan BepOATHOCTb COObITUA

BepoATHOCTb Npoun3sBeneHMa cobbiTnin. HesaBucMmocTb cobbiTuin

BeposaTHOCTb CyMMbl COBLITUI (A1 COBMECTHBIX M HECOBMECTHbIX COBbITUIA)
BepoATHOCTb cObbITMI, 06pa3yIOLLMX NOSIHYIO FPYNNY COBbITUN.

BepoATHOCTb MPOTUBOMOJIONKHbIX COObITUIA

BeposTHOCTb NosBAeHUs XOTA Bbl 04HOr0 COOLITUSA

dopmyna NoNHON BEPOATHOCTW.

dopmyna baiieca

lMoBTOpHbIEe He3aBUCKMMbIe UCMbITaHUA. Cxema bepHynnu

dopmyna bepHynnu.

dopmyna MNyaccoHa

JlokanbHaa Teopema Jlannaca

NHTerpanbHaAa Teopema Jlannaca

BepoATHOCTb OTKNOHEHWA OTHOCUTENbLHOM YacTOTbl OT MOCTOAHHOW BEPOSATHOCTH
HavBeposTHeliwee Yncno HacTynaeHui cobbiTUA B HE3aBUCUMMBbIX UCMbITAHUAX

[aiite onpeneneHue Clry4aiiHOW BEJIMYUHBI, JUCKPETHOU CIIy4YalHON BEJINYMHBI,
HETPEPHIBHOW CIIyYailHON BEJIMYUHBI.

Yrto Ha3bIBaEeTCS 32aKOHOM PACIIPEEIEHUS JUCKPETHOM ciTydailHON BenmnuuHbl? Kak ero
n300pa3uTh rpapuuecku’?

Kaxkoe pacripesenenne Ha3pIBaeTCs OMHOMHATBHBIM?
KakoBbI UKCI0BBIE XapaKTEPUCTUKH JUCKPETHBIX CIIyYalHbIX BETUYUH?

Uto Ha3bIBACTCS MATEMATUYECKUM OXKUJIAHUEM JUCKPETHOM CilydyallHOW BeIHMYHHBI? KakoB
€ro BEepOSITHOCTHBIN CMBICH?
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ChopmynupyiiTe CBOMCTBa MAaTEMAaTUUECKOTO OXKHUIAHUS.

Uto Ha3bIBaeTCS OTKJIOHEHUEM CIy4alHOU BeMYUHbI? YeMy paBHO MaTeMaTH4YeCKOe
OKUJaHUE OTKIJIOHEHUs (CPOPMYTUPYITE U JOKAKUTE TEOPEMY).

Uto Ha3pIBaeTCs AUCTIEpCHe ciydaiiHON BeauduHbl? OO0CHYHTE 11e71eco000pa3HOCTh
BBEJICHUS 3TOM YUCIIOBOM XapaKTEPUCTUKHU.

ChopmynupyiiTe CBONCTBA TUCTIEPCUHT
Uto Ha3bIBaETCS CPETHUM KBAIPATHUECKUM OTKIOHEHHEM?

Cdhopmynupyiite onpenenenue GyHKIUHN pacrpeieieHUs  JaiTe TeOMETPUYECKYIO
MHTEPIPETALMIO OMPEICTCHUS

Cdopmynupyiite cBoiicTBa GyHKIINH pacnpenencHus. Kakoi Bug umeer rpaduk GpyHKInn
pacnpezeneHus

Cdopmynupyiite ornpeneneHue MmIoTHOCTH PacTIpeieIeHUs

BriBenuTe Gpopmyity IS BEIYMCIIEHUS BEPOSTHOCTH TIOMAIaHUSI HETIPEPBIBHOM CITydaifHOU
BEJIMYMHBI B 33JJaHHBIN HHTEepBaJl. Kak reoMeTpru4ecKu UCTOJIKOBATh OJy4YECHHBIN
pe3ynbTat?

Kak nHaiit (pyHKIHIO pacripeieieHus 10 H3BECTHOM IUIOTHOCTH PacIipeieIeH s ?
CdopmynupyiiTe CBONCTBA IUIOTHOCTHU pacIipeieTIeHHs

Yto Ha3bIBaETCA MATEMATHUYECKUM OKHIAHUEM, TUCIIEPCUEN HEMPEPHIBHOM CIy4aitHON
BEITUYUHBI?

Kakoe pacnipeneneHue HENPEPbIBHOM CIy4aiiHON BEIMUYMHBI Ha3bIBalOT HOPMAJIbHBIM
pacnpenenenuem? Kakumu napamerpamu OIpenesseTcs HOPMAIbHOE pacnpeaeneHue?
Kakoii BepoATHOCTHBIN CMBICT UMEIOT 3TU TapaMeTphl?

Hccnenyiite GyHKINIO IUIOTHOCTH HOPMAJILHOTO PAacHpeeNIeHHs U IOCTpoiTe ee rpaduk
Kak BiusoT napameTpsl HOpMaJbHOTO pacipe/iesieHns Ha GopMy HOpMaJIbHOU KpUBOI?

BriBenute Gpopmyiy /Ui BBIYMCIEHUS BEPOSTHOCTHU MOMAlaHUsI HOPMAJIbHOM ClTydaitHOM
BEIIMYMHBI B 3aJJaHHBI HHTEPBAI

Briseaure popmyity asist BEIUKMCICHHS BEPOSITHOCTH 33JJaHHOTO OTKJIOHEHUS

B ueMm cMbIc paBuia Tpex curm?

Mpumepbl BUNeToB NPOMEXKYTOUHOM aTTecTaumm

1 cemectp

3K3AMEHALMOHHbINA BUNET Ne 0

no gncuun/imHe maTemaTtuka

1. Pa3norkeHne BEKTOpa No KoopanHaTHOMY 6a3ucy. J/IMHeliHble onepaumm

C BEKTOpPamMM B KOOpAMHATHOM dopme.



2. Teopembl Pepma u Ponns.
3.3apava l.

4. 3apava 2.

2 cemecTp
BWUJIET Ne 0
no AucCUMNIMHE MaTemaTUKa
1. MeToA MHTErpMpoBaHMA NO YacTAM B HeonpeaeneHHOM UHTerpane.
2. Teopembl CNOXKEHUA U YMHOMKEHWUS BEPOATHOCTEN.
3. 3apava 1.

4. 3apava 2.



