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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
KOMIIETCHITNHU KOMIICTCHITUHN
1. VK-1 VK-1.1 Bemmonnser 3HAHHUA: 3HACT MEXaHNU3MbI M1 METOJIUKH MOUCKA
Cnocoben ITOMCK HEOOXOAMMOM 1J1s1 |He0OXOAMMBIX JJIsl PellIeHUs TOCTAaBJICHHOMN 3a1auu,
OCYIIECTBIIATh  |pEIICHHUS TIOCTABIEHHON |CIIOCOOBI aHaIN3a U CUHTEe3a HH(OPMALUY Ha OCHOBE
IIOMCK, 3aauu MH(GOpMaIuK, €€ |3HaHUH €CTECTBEHHO-HAYYHbBIX JUCLUIUIAH U
KPUTHYECKHUI KPUTHYECKHUI aHaJIuU3, COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOIOTHIA
aHaJIn3 U CHUHTE3 |00001IeHne U YMeHHs: YMEET UCIIO0Ib30BATh OCHOBHBIE 3aKOHBI
uHoOpMaIMK,  |IpeacTaBiIeHHe Ha MAaTeMaTUYECKUX U €CTECTBEHHOHAYYHBIX
IPUMEHSATh OCHOBE 3HAHUMH JTUCLHUTIINH; TPUMEHSATh CUCTEMHBIN TTOAXO0/ TS
CHUCTEMHBIN €CTECTBEHHO-HAaYYHBIX pelleHUs CTAaHIAPTHBIX 33714 B 001aCTH
MMOJXOJ JJIs1 JOUCLHILINH U 9KCILUTyaTalluu U O6CJ'Iy>KI/IBaHI/I$I 00BEKTOB
peuenus COBPEMEHHBIX TPaHCIIOpTa; XpaHCHUA He(I)TI/I, rasa v rpoayKToOB
MOCTaBIEHHBIX |MH(POPMAIIMOHHBIX nepepadoTKy.
3a7a4 TEXHOJIOTHI HaBbIKM: BiazeeT HaBbIKaMu MOUCKA HEOOXOTUMOI
uH(poOpMaIuu JUIs pelieHus: CTaHAapTHRIX 3a7a4 B
00J1acTH KCIITyaTaluu U 00CIy>KuBaHUs 00BEKTOB
TPaHCIOPTa; XpaHEeHUs: HeQTH, ra3a u MPOAYKTOB
nepepadoTKH.
VK-1.2 3HaHMsA: 3HACT MEXaHU3MbI U CITOCOOBI aHAIN3a U
CucremaTuzupyer CUCTeMaTH3aliK UH()OPMALIUU [T PeIIeHUs
00HapyKEHHYIO MOCTaBJICHHOM 3a/1a4u
uHpopmaruio, YMeHUsI: YMEET HAXOAUTh U KPUTHYECKU

MOJTYYEHHYIO U3 Pa3HBIX
HUCTOYHUKOB, B
COOTBETCTBUHU C
TpeOOBAHUSIMU U
YCIIOBUSIMU 3374

aHaAJTM3UPOBaTh HH(OPMAIIHNIO, HEOOXOAUMYIO IS
peLIeHs TOCTABJICHHOU 3a1a4u

HaBbIKHU: Biajgeer HaBbIKaMU cHUCTEMAaTU3alUU
uH(pOpMali, B TOM YHUCIIE C IPUMEHEHUEM
COBPEMEHHBIX UH(OPMAIIMOHHBIX U
KOMMYHUKAI[UOHHBIX TEXHOJIOTUI

VYK-1.3 Beibupaer
ONTUMAaJIbHBIA BAPUAHT
peleHus 3aJa4uu,
apryMEHTUpPYs CBOU
BBIOOp

3HAHMA: 3HAET CIIOCOOBI MOMCKA OIITHMAIBHOTO
BapHaHTa PEIICHUS 3a1a4

yMeHHusi: YMEET UCII0Ib30BaTh PA3JINYHBIE TUIIBI
MMOMCKOBBIX 3aIIPOCOB, pacCMaTpUBaTh UX
BO3MOJKHEIE IOCTOMHCTBA M HETOCTATKH

HABBIKH: BianeeT criocoOOHOCTEIO ITOMCKA
ONTUMAIFHOTO BapUAHTA PEIICHUS 3a/1a4 BBIICIISS
BO3MOKHEIE JIOCTOMHCTBA M HEJTOCTATKU




VYK-1.4 PazpabarbiBacT |3HaHHMs: 3HAET BO3MOXKHbBIE CIIOCOOBI peIIeHHUS
BApUAHTHI pELICHUS TUTIOBBIX 3aJ71a4 HA OCHOBE CUCTEMHOTO IMOJIX0a U
poOJEMHOM CUTyal[ii  |KPUTHYECKOIO aHaIM3a JOCTYIHBIX HICTOUHUKOB
Ha OCHOBE CHCTEMHOro  |MH(MOpMauu
I0X0/1a ¥ KPUTUYECKOTO |YMEHHs1: Y MEeET pa3padaThiBaTh M 000CHOBBIBATE
aHaJIN3a JOCTYIHBIX BApUAHTHI PELICHUI MTOCTaBICHHBIX 3a/1a4 HABBIKU:
UCTOYHUKOB BJIagcCT COCOOHOCTBIO npeajiaratb BApuaHThI
uH(pOpMaIuK pelIeHHs TOCTaBJICHHBIX 3a1a4
HaBbIKH: Biajeer crmocoOHOCTHIO IpeiIaraTh
BAPUAHTHI PELICHUS MTOCTAaBICHHBIX 3a/1a4

2. OIIK-1 OIIK-1.1 3HaeT OCHOBBI ~|3HAHHS: 3HACT OCHOBBI MaTeMaTHUKH, (PU3UKH,

Criocoben MaTeMaTHKH, PU3UKH, BBIYHCIIUTEIILHOM TEXHUKH U IIPOTrPAMMUPOBAHUS

MIPUMEHSTh BBIYMCIIUTEIIBHOM YMeHHUA:

€CTECTBEHHOHAY |TEXHUKHU U HABBIKM:

YHBIE U IPOTPaMMHUPOBAHHUS

obmennxenepH |OIIK-1.2 ymeer pemary [3Hanus:

bIC 3HAHWA, CTaHapTHBIC YMEHHs: YMEET PellaTh CTaHIapTHBIC

METO/BI po(heCCHOHANIBHBIE po¢eCCHOHANIBHBIC 33/1a4U C TIPUMEHEHUEM

MaTEMaTUYECKOr (3a/1a4i C IPUMEHCHUEM  |eCTeCTBEHHOHAYYHBIX U OOIIEHH)KEHEPHBIX 3HAHHM,

0 aHaJIn3a " CCTCCTBCHHOHAYYHBIX U |METOJ0B MAaTEMaTHYECKOI0 aHAJIN3a U

MOJICIIUPOBAHUS, |0OIIEHHKEHEPHBIX MOJIETMPOBAHHUS

TEOPETUUECKOTO |3HAHUH, HABBIKH:

u METO/IOB

HKCIIEPUMEHTAJIb |MaTEeMaTUYECKOTO

HOT'O aHanusa u

WCCIICJIOBAHUS B |MOJICIIMPOBAHUS

npodeccuonans |OIIK-1.3 umeeT HaBBIKY: [3HAHUS:

HOMU TEOPETUUECKOTO U yMeHHs:

ACATEIBHOCTH  |SKCIICPUMCHTAIBHOI'O HABBIKHU: BJIAJICET HABBIKAMHU TEOPETUYECKOIO U
MCCIeI0BaHusl OOBEKTOB AKCIIEPUMEHTAILHOTO UCCIEA0BaHUS 00 BEKTOB
po(HheCCHOHATBLHOM PO eCCHOHAIBHON e TENHHOCTH
JIeITEIIbHOCTH

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucuunianHa oTHOcUTCes K 00s3aTenbHoi yactu OITOIN.

JucnumnnuHa sSBIseTcs 00s53aTeTbHON

Jns  npomomkeHuss  (GopMUPOBaHHMS — 3asBICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI  3HAHMS
NpeIIIeCTBYIOMNX IUCIUIUINH: HadepraTenbHas reoMeTpust U nHxeHepHas rpaduka (YK-1)
N3yuaemas JOUCHMILUIMHA SBJISIETCS OCHOBOM JJsi NMPOJOIDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMITIETeHIINK B cienyromux auctumnHax: ®duswmka (YK-1), @usuka (OIIK-1), Juckpernas
marematrka (OIIK-1), Teopus BeposiTHocTeii M Maremaruyeckas cratuctuka (OITK-1),
Huckpernas matematuka (YK-1), Teopus BeposiTHocTe# n Maremaruueckas craructuka (YK-1);
roCyJapCTBEHHOH HWTOroBO arrectanmu B (opme: BrelmogHeHne M 3ammMTa  BBITYCKHOU
kBannukanonHoi padotsl (YK-1), BeimonHenue u 3ammura BBITYCKHOM KBaJIM(DUKAIIMOHHOM
pa6otsl (OITK-1)

Pasnen 3. OIIMCAHUE OBPA30OBATEJIbHBIX TEXHOJIOI MIA

st hopMupoBaHusl 3asiBICHHBIX KOMIIETCHIIUN HCIIONB3YIOTCS METOJOIOTUYECKHUE TEXHOJIOTHH,
pean3yIouie 1esTeIbHOCTHBIN, TMYHOCTHO-OPUEHTUPOBAHHBIN, TPAKTUKO-OPUEHTHUPOBAHHBIN




MOAXO/BI.

OCHOBHBIMU CTPATErMUYECKMMM TEXHOJIOTUSMHU SBIISAIOTCS: JIEKIIMOHHBIE 3aHSITHS, MPAKTUYECKUE
3aHATHS, IPOLEypbl CAMOOOYUCHHUS

Ha poctmwkeHne KOHKPETHBIX Iefieli OOy4eHHs HampaBieHbl NPUMEHSEMbIE TaKTHYECKHE
TEXHOJIOTUH: 3a/laHusl, ”HPOPMALIMOHHBIE, KIaCCUYeCcKas JIEKLUs

Paznen 4. COAEP’KAHUE JUCLUITIIMHDBI

1 cemecTp

Komunuectso | @opmupyemslie

Bunnl u TeMbl 3aHATHH
4acoB KOMIIETEHI[UHA

Pasnea 1. JInneiinas aareopa 25 VK-1

Jlexuums. Jlekus Nel. Beenenue B kypc marematuku. [lonsitue 2
maTpuubl. KBagpaTHeie MaTpuiibl. Onpeaenutenu 2-ro u 3-ro
nopsiika. MuHopsbl. AnreOpanyeckue TonoJiHeHus. Pa3inoxkeHue
OTPEICTUTEIS IO AJIEMEHTaM NepBOM cTpoku. OnpeaenuTenu n-ro
nopsigka. OCHOBHbBIE CBOMCTBA onpenenuteneid. Teopema o
PAa3J10KEHUU ONPEACIUTENS IO JIIEMEHTAM IPOU3BOJIBHOIO PSIA.
Teopema 00 aHHYJIMPOBAHUHU ONPEAETUTES.

IIpakTnueckoe 3ansatue. IIpaktuyeckoe 3anarue Nel. 2
Onpenenurenu, UX CBOWCTBA. BEIUNCICHUE ONPEACIIUTENCH.

[TpakTueckoe 3anstue. [Ipaktuueckoe 3anstue Ne2. Bpruucnenue 2
onpenenureneil. Berunciaenue MuHopa, aiaredpanyeckoro
JOTIOJIHECHUS.

Jexuus. Jlekums Ne 2. Marpuna, ee pasmep. KBagparnas matpuna, 2
OCHOBHBI€ MOHATHS (ITOPAIOK, €IMHUYHAS MaTPULIA,
HEBBIPOXKJIEHHAs, TPEyrojibHast). PaBeHCTBO MaTpull, CJI0XKEHHE
MaTpHl, CBOMCTBA. Y MHOKEHHE MATPHULIBI HA YHCIIO, CBOWCTBA.
[TpousBenenue marpull, cBoiictea. OOpaTHas MaTpHIia, Teopema
CYILIECTBOBAHMS, TEOPEMA €IMHCTBEHHOCTH.

[TpakTueckoe 3ansaTue. [Ipaktnueckoe 3ansatue Ne 3. JleficTBus Hax 2
MaTpULAMU: YMHOKEHHE HA YUCIIO, CII0KEHNUE, YMHOKEHUE MATPHIL.
Brrunciaenne oOpaTHOM MaTPHIIGL.

Jlexuus. Jlekuust Ne 3. Cucrema TMHEHHBIX YpaBHEHHM, OCHOBHbIE 2
MOHSTHS (pellieHNue, COBMECTHBIE, HECOBMECTHBIE, OTNIpPE/IeTICHHBIE,
HEOoNpeIeTIeHHbIE, OHOPOIHBIE, HEOTHOPOIHEIE). MaTpuuHas
3aMKCh U PEIIeHUE B MATPUIHON opMe CHCTEM JTMHEHHBIX
ypaBHenui. [Ipasuino Kpamepa, reopema Kpamepa. YcnoBue
CYILIECTBOBaHUSI HETPUBUAIBHOTO PEIICHUS OJHOPOJAHON CUCTEMBI.
Pemienne mpon3BOJIbHBIX CUCTEM JIMHEWHBIX YPABHEHH METOAO0M

I'aycca.

IIpaktnueckoe 3ansatue. [Ipaktudeckoe 3anarue Ne 4. Pemienne 2
CUCTEM JIMHENHBIX YPAaBHEHUN MAaTPUYHBIM METOAOM U METOAOM

Kpamepa.

[TpakTueckoe 3ansTue. [Ipakrnueckoe 3anstue Ne 5. Pemenne 2

CHCTEM JIMHECMHBIX YpaBHEHHI MeToioM ["aycca.

3amanus A CaMOCTOSITENIbHON pabOThI, B TOM YHKCIIE BHITIOTHEHHE
KP, PTP

W3ydeHne TeKIIMOHHOTO MaTepraia U MOrOTOBKA K TEKYIIeMY
KOHTPOJTIO, W3YYCHHE JAOMOJHUTEIIBHOTO MaTepraa, BBITIOJTHCHHE
JOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadOT. 9

Pasnen 2. BekTopHasi ajredopa 23 VK-1




Jlexmms. Jlekmus Ne 4. CkansipHble M BEKTOPHBIE (PU3UUYECKHE
BEITMYUHBI (CKOPOCTh, YCKOpEHUE). BeKTOphI, OCHOBHBIE MTOHATHUS.
PaBencTBO BekTOpOB. JInHElHBIE Onepau ¢ BEKTOpamH,
cBoiictBa. Opt BekTOpa. Teopema (Mpu3HaK KOJUIMHEAPHOCTU
BEKTOPOB B reoMeTpuueckoit popme). [Ipoekius Touku, BeKTopa Ha
ock. Cocrasisromnias Bekropa. CBOIiCTBA IPOEKITUIA.

IIpakTuueckoe 3ausatue. [Ipaktuyeckoe 3ansarre Ne 6. OCHOBHBIE
NOHATHUS anreOpsl. JInHeiHbIe onepay Ha/l BEKTOPaMH B
reoMeTpHUecKoi dopme.

Jlexuus. Jleknus Ne 5. IIpsimoyrosnbpHas cucremMa KOOpAUHAT.
Koopaunatsl Touku 1 Bektopa. [[j1si BEKTOpOB, 3aJaHHBIX CBOMMH
KOOPAMHATAMU: YCIIOBUE PABEHCTBA, JTMHEUHBIEC ONEPALINU, TPU3HAK
KoJuTMHeapHoCcTH. CKaJspHOE MPOU3BENICHUE, €T0 CBOMCTBA, 3allUCh
B KOODAMHATHON hopMe, MEXaHNIECKUH CMBICIL.

[IpakTuueckoe 3ausarue. [Ipakrudeckoe 3anstue Ne 7. bazuc.
Koopaunarts! BekTopa. JInHeHbIE Oniepanuy B KOOPAUHATHON
dopme. [Ipoekiusi BEKTOpa Ha OCk.

[TpakTueckoe 3anstue. [Ipakruueckoe 3anstue Ne 8. CkansipHoe
POM3BEICHUE BEKTOPOB.

Jlexums. Jlekmust Ne 6. BekTopHOe Ipou3BeieHUE, €T0 CBOMCTRBA,
3allUCh B KOOPAMHATHON opMe, MEXaHUUECKUI CMBICI.
CMmelraHHO€ IPOU3BEIEHUE, €T0 CBOMCTBA, 3aMCh B KOOPIUHATHOM
dbopme, TeoMEeTPUYECKUI CMBICI.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 9. BekropHoe,
CMELIaHHOE NIPOU3BEICHUE BEKTOPOB.

3amaHus A1 CaMOCTOSITEIILHON padOThI, B TOM YHCIIC BHITIOJTHCHHE
KP, PTP

V3y4eHne JTeKIMOHHOTO MaTepraia U OJIrOTOBKA K TEKYIIEMY
KOHTPOJIIO, W3YYEHHUE JAOTMOJHUTEIHHOTO MaTepraa, BEITIOJTHEHHE
JIOMAIIHUX 3aJaHUi 1 pacueTHO-rpabHIeCKUX PadoT.

Pa3nen 3. AHajauTHYeCKasi TeOMeTPHs

25

Jlexuus. Jlekumst Ne7. IIpenmer ananuTuueckoi reomeTpud. JInaun
Ha IJIOCKOCTH U UX ypaBHEHMs. /[Be OCHOBHBIE 3a7a4H
aHaJIUTUYECKON reoMeTpu. IIpsmas Ha TUIOCKOCTU. Y paBHEHUE
IPSAMOM, MPOXOIAIIEN Yepe3 TaHHYIO TOUYKY B IAaHHOM
HaIIpaBJICHUU. Y PaBHEHUE MPSIMOU C HOPMAJIBHBIM BEKTOPOM U
Toukoil. Ob1Iee ypaBHEHHE TIPSIMOM HA TNTIOCKOCTH M €T0 YaCTHHIS
cilyyad. Y paBHEHHUE MPSIMOH C YIIIOBBIM KO3 PHUIIUEHTOM U
HavaJbHOM opauHaTON. ['eomeTpuueckuii cMbIci KO3 (UIIMEHTOB.
YpaBHeHUE NPAMOU, IPOXOASILEH Yepes ABe JaHHbIE TOUKU. YTOI
MEXIY MPSIMBIMH, YCIOBUE MTApAJLIEIbHOCTH U
NEePIEHANKYISIPHOCTH IPSIMBIX.

IIpaktrnueckoe 3ansaTtue. [Ipaktudeckoe 3anarue Ne 10. ITpsmas Ha
IJI0CKOCTH. BUbI IPSAMBIX HA INIOCKOCTH.

[TpakTnueckoe 3ansatue. [Ipaktudyeckoe 3anarue Ne 11. [Ipsmas Ha
IJIOCKOCTH. YTOJ MEXAY NPSIMBIMU, YCIIOBUE NTAPATUIEIIbHOCTH U
MIEPIECHANKYIISIPHOCTH IIPSIMbIX.

Jlexuwms. Jlekus Ne8. KpuBble BToporo nopsika: OKpyKHOCTb,
auinc, runepboa, mapadona. X kaHOHUYECKHE ypaBHEHUSI.
Hccnenoanre popmbl KPUBBIX BTOPOTO MOPSIIKA 110
KaHOHMYECKUM ypaBHEeHHsIM. [locTpoeHrE KPUBBIX.
IToBepxHOCTH U UX YpaBHEHUS. I10BEpXHOCTH BTOPOTO HOPSIIKA.

YK-1




IIpakTnueckoe 3ausarue. [Ipaktuueckoe 3ansatue Ne 12. [TonsipHas
CUCTEMA KOOpJUHAT.
KpuBble BTOporo nopsiaka.

Jlexuus. Jlekuust Ne9. Jlunuu B mpoctpanctse. Ipsimast munus,
oOuiee ypaBHEHHE MPSIMON, KAHOHHUYECKOE, BEKTOPHOE U
napameTpuueckoe. BzauMHoe pacnosnioxkeHue npsmMbIix 1
IUIOCKOCTEH. Y coBre MapajuieTbHOCTU U NePIeHANKYISIPHOCTH
MPSMOU C INIOCKOCTBIO. YTOJ MEXAY NPSIMOM U IIJIOCKOCTBIO.
IlepeceueHre NPsIMON ¢ MIOCKOCTBIO.

[Ipaktuueckoe 3anstue. [Ipaktuueckoe 3ausarue Ne 13. ITnockocTs,
IpsiMas B POCTPAHCTBE, MX BHUJIBL.

[Ipaktuueckoe 3anstue. [Ipaktuyeckoe 3ausarue Ne 14. [TnockocTs,
npsiMasi B POCTPAHCTBE. Y CJIOBUE MMAPAJLIEIbHOCTH U
MEPIECHANKYIISIPHOCTH NIPSAMOM € INIOCKOCTBIO. YTOJI MEXAY MPSIMOI
U IIJIOCKOCTBIO.

3agaHus U1 CAaMOCTOSTEILHOU PabOThI, B TOM YHUCJIC BBIIOJIHEHUE
KP, PI'P

W3yueHue JeKIIMOHHOTO MaTepraia 1 MOAroTOBKa K TEKYIIEeMY
KOHTPOJIIO, HU3y4YECHHE JOMOJHUTEIBLHOIO MaTepHaa, BHIIIOJIHCHUE
JIOMAIIIHUX 3aJaHuil U pacuyeTHO-rpaduYecKuX padoT.

Pa3zgen 4. BBenenue B MaTeMaTHYECKHI aHAJIN3

23

Jlexnus. Jlekus NelO. [Tonsitue oKpecTHOCTH TOUYKU. beckoHeuHO
MaJtble QYHKIMH U UX cBOMCTBA. [Ipenen GyHKIINN B TOUKE U HA
0EeCKOHEYHOCTU. ACUMIITOTHYECKHE Pa3ioxKeHne (PyHKINH,
umerouleit npeaen. ['opuzoHTanbHas acUMOTOTa rpaduka GyHKIUY.
OcHOBHBIE TEOPEMBI O IIpeseax: Mpenes MOCTOSHHOM, Ipeaes
CYMMBI, IPOU3BEICHUSI 1 YaCTHOTO ABYX (yHkiuil. [Ipenen
cinoxxHoi pyHkimu. Teopembl 00 OrpaHUUEHHOCTH (DYHKIIUH,
UMEIOLIEH Mpesen, 0 COXpaHEeHUH 3Haka QyHKIUU U ee mpenena, o
IIPEACIIBHOM IIEPEX0/IE€ B HEPABEHCTBE, O MPEIEIIE CII0KHOU
hyHKIIHH.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansatue Ne 15. @ynknun
JIEMCTBUTEIILHON TIEPEMEHHOM, 00JIaCTh OTpEIeICHHUS.
Bolunciienue npeaenoB. PackpeiTrie HEONPEACICHHOCTEN.

Jlexuus. Jlekuust Nel1. CpaBHeHHE OECKOHEUHO MajbIX (PYHKIIMH.
OKBHUBAJICHTHbIE OECKOHEUHO MaJible (DYHKIIMH U UX CBOWCTBA.
I1epBbIil 1 BTOpOH 3aMedaTeNbHbIE PEENbI U CIEICTBUS U3 HUX.
Hatypanbhsle norapugmsel. Tabnuia S5KBUBaJICHTHRIX OECKOHEYHO
Manbix. OgHOCTOpOHHME MTpenesbl. HempepbhlBHOCTh GYHKINH B
TOYKE. ACUMITOTHYECKOE BBIpAXKEHUE [l HEMPEPhIBHON (PYHKIIUU
B MaJIOl OKpecTHOCTH Touku. CBoMcTBa QYHKIIUI, HEPEPHIBHBIX B
TOYKE.

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Ne 16.
3aMeuaTeNIbHbIE IPEAEIBI.

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Ne 17.
OKBHBaJICHTHbIE OECKOHEUHO Maible (QyHKIMH. Beruucnenue
npenenoB. ONHOCTOPOHHUE MPEAETbL.

Jlexuwmst. Jlekuus Nel2. Touku paspeiBa GyHKIIMH, UX
kiaccugukanus. HenpepbIBHOCTb 271€EMEHTapHBIX (PYHKIUIA.
BeckoneuHo 6onbmas pyHKIUSA B TOUKE U HA OECKOHEUHOCTH.
TeopeMmsl 0 cBsi3u OECKOHEYHO OONBIION U OECKOHEYHO MaJIOH
¢ynkuunii. Beptukansnas acumnroTa rpaduka GyHKINH.
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Omnpenenenre HaKJIOHHON acCUMIITOTHI Tpaduka GyHKIUH,
HE00XO0IMMOE U JOCTATOYHOE YCIOBUS UX CYLIECTBOBAHMSL.
CBoiicTBa (YHKIIMI HEMPEPHIBHBIX HA OTPE3KE.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 18. CpaBHeHue
OeckoneuHo Maibix. HerpepbiBHOCTE. Touky pa3phbiBa.

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

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

Paznea S. Iuddepennuanbuoe ucuncienne GyHKIUM 0JHOM
nepeMeHHOo
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Jlexnus. Jlekuus Ne 13. Tlonsitue npou3BoaHOM. Y cioBue
CYIIIECTBOBAHHS MTPOU3BOIHON. ['eomMeTpruyeckuii u Gu3NIecKuit
cMbICI pou3BoHOM. [IpaBmia muddepennrpoBanus.
[TpousBoHas oOpatHO# GyHKIMH. BEIBOI (hOpMYIT TPOU3BOIHBIX
OCHOBHBIX AJIeMeHTapHbIX QyHKUUH. Jlorapupmuueckoe
nuddepeHIIIpOBaHME.

[IpakTuueckoe 3ausarue. [Ipakruueckoe 3anstue Ne 19.
Brruncnenue npon3BoaHON ¢ TOMOIIBIO IIPABUII
nuddbepeHIpoBalus U TAOJIUIILI TPOU3BOIHBIX.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 20.
Huddepenunponanue cioxuoit Gpynkuuu. Jlorapubmudeckoe
nuddepeHIIIpOBaHYE.

Jlexnus. Jleknusa Ne 14. TIpou3BoiHbIE BHICIIUX MTOPSIKOB.
Huddepennman pyHKIHH U ero cMBICI. BhipakeHne Mpon3BOAHBIX
BBICUIMX MOPSIIKOB uepe3 quddepenuan. [punoxenne
muddepeHnmana K IpuOIMKEHHBIM BBIYUCIICHUSIM.
JuddepenumpoBanue GpyHKIMHI 3aJaHHBIX HESIBHO U
apaMeTPHUYECKH.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 21.
[TpousBoaHbIe BhICIINX MOPsAKOB. Auddepenurpoanne GyHKIUH,
3a/IaHHBIX HESIBHO U IAPAMETPUYECKH.

Jlexuus. Jlekuust Ne 15. Teopema depma u ee reoMeTpUuecKuit
cMmbica. Teopema Pons u ee reomerpuueckuil cMbIcil. Teopema
Komm u cnencreue u3 Hee. Teopema Jlarpanxa u ee
reoMeTpuueckuil cmpicia. @opMyia KOHEUHBIX PUPAIICHH.
IIpasnno JlonuTans. PackpbeITie HEOIIpEAEeIEHHOCTEMH.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 22.
Juddepenunan u ero UCMoJIb30BaHUE AJIs MPUOIMKEHHBIX
BBIYVCJICHUN.

IIpaktnueckoe 3ansatue. [Ipaktuyeckoe 3anarue Ne 23.
DU3NYECKUN U TEOMETPUUYECKHUI CMBICI IPOU3BOIHON. Y paBHEHUE
KacateabHoN 1 HopManu. Ilpasuimo Jlommrans.

Jlexuust. Jlekuus Ne 16. Bozpacranue n yosiBanue QpyHKIIMH Ha
uHTepBae. JloctaTouHblil Npu3HaK BO3pacTaHus U yObIBaHUS
¢ynkuuu. Toukn sxcTpemyma. Heo6xoanMelii npu3Hak
CyIIECTBOBaHUA 3KcTpeMyMa. [IepBrIil 1 BTOPOil JOCTATOYHbIE
NPU3HAKU CYIIECTBOBaHUS SKCTpeMyMa. Haubomnbiiee u
HalMEHbIIIee 3HaYeHUs! QYHKIIMU Ha OTPE3KeE.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne 24.
MoHoTOHHOCTH (yHKIIHH. DKCTpeMyMmbl. Hanbosnbiiee u
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HaVMEHbIIIee 3HAYCHNE Ha OTpe3Ke. TeKCTOBbIE 3aaun Ha
HKCTPEMYM.

Jlexmms. Jlekmust Ne 17. BeimykJ1oCcTh M BOTHYTOCTB Tpaduka
¢dbyHKMH. JlocTaTOYHBIN MPU3HAK BBHIMTYKIOCTH UJIH BOTHYTOCTH
rpaduka Gynkiuu. Touku nmepernda. ACUMOTOTH rpaduka
byHkr. HeoOX0IMMBIN U JOCTATOYHBIN TPU3HAKU
CYIIIECTBOBAHMSI ACUMIITOT.

[Ipaktuueckoe 3anstue. [Ipaktuyeckoe 3anarue Ne 25. Touku
neperuoda, BhIMYKIOCTh U BOTHYTOCTh Tpaduka QyHKINU.
AcnMnTorsl rpaduka QyHKINH.

[IpakTuueckoe 3ansarue. [Ipaktuueckoe 3anstue Ne 26.
IIpousBoauas u ee nprwioxkenus. Ilocrpoerue rpaduka GyHKIIHH.

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

W3ydeHue TeKIIMOHHOTO MaTepuaa U MOJAr0TOBKa K TEKYIIEMY
KOHTPOJII0, W3y4YEHHUE JAOMOIHUTEIHHOTO MaTepuasa, BhIIOJHEHNE
JIOMAIIHHX 3aJaHui 1 pacueTHO-rpaduIeCcKUX padoT.

12

Pa3nes 6. KomniiekcHble uncia. JiaeMeHThl TeOpuH GyHKIUH
KOMILIEKCHOI'0 IlepeMeHHOr 0

10

Jlexmmst. Jlekuus Nel8. KomruiekcHble yncina, apudmernieckne
JeicTBUS HaJl KOMILJIEKCHBIMM YKCIIaMU B alireOpandeckoit popme.
N300pakeHne KOMIUIEKCHBIX YMCEN Ha TUIOCKOCTH (TOouedyHast U
BEKTOpHAasi UHTepIpeTaysi). Moaylib ¥ apryMeHT KOMILJIEKCHOTO
yrcna. TpuroHomerpudeckas (opMa KOMIUIEKCHOTO YHUCIIA.
YMHOKEHUE U [IENIEHNE KOMIUIEKCHBIX YUCEIl B
TPUTOHOMETPHUUECKOH (opMeE U UX TeoOMeTprudecKas
UHTEpIpeTanus. Bo3BeneHue B CTENEHB.

W3BnedeHne KOpHs U3 KOMIUIEKCHOTO YHMCJIA B
TpUroHOMeTpHUueckol opme. I'eomeTpuueckuii CMbIC onepanuu
u3BiiedeHust KopHs. [lokazarenpHas QyHKIUSA C KOMIIJIEKCHBIM
nokasareneM u ee cporictsa. @opmyna Oitniepa. [lokazarenpHas
dbopma KOMIUIEKCHOTO urcla. JIeMCTBUS HaJl KOMITJIEKCHBIMU
YHCcIaMU B TOKa3aTenbHOM hopme. OcHOBHBIE (DYHKITMH

[TpakTueckoe 3austue. [Ipaktnueckoe 3anstue Ne27.
KommekcHble uncina, 1eicTBUS Hajl HUMH B PAa3JIMYHBIX OpMax.
DYHKIMS KOMILIEKCHOTO IEPEMEHHOTO.

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

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

Wnas xoHTakTHAsg padora:

IloaroroBka K SK3aMeHY

30

IIpoBeneHne dK3aMeHa
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2 cemecTp

Bunasl 1 TeMbI 3aHATHH

KommuectBo
4acoB

dopmupyemsbie
KOMIIETCHIIUU

Pazgen 1. DyHKIIUN HECKOJIBbKHUX MEePpeMEHHBIX. JJIeMEHTbI
TEOPHUM M0JIsI

21

Jleknus. Jlekuusa Ne 1. HekoTtopble TOHATHS TOMOJOTUH
(OKpECTHOCTh TOUKH, BHYTPEHHSS TOYKA MHOYKECTBA, OTKPBITOE
MHOECTBO, 3aMKHYTOE€ MHOKECTBO, CBSI3HOCTh). DYHKIIHS IBYX U

2
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HECKOJIbKMX NEPEMEHHBIX KaK (yHKIMA TOuKu. EcTecTBeHHas
oOmacte onpeneneHus. ['eomerpuyueckoe n300paxxeHne QyHKIUN
IBYyX nepeMeHHsbIX. [locTpoenue obnacreil, mosyyaeMbix
[IEPECECUCHUEM IIOBEPXHOCTEN. JINHUM 1 TOBEPXHOCTU YPOBHS.
ITpenen u HenpepbIBHOCTh PYHKIMU HECKOJIBKUX MEPEMEHHBIX.
CpoiicTBa (yHKUUI HETIPEPHIBHBIX B OrPAaHHYEHHON 3aMKHYTON
00J1aCTH.

[TpakTuyeckoe 3anstue. [Ipaktuueckoe 3ansatue Ne 1.006macth
orpezeneHus QyHKIMU ABYX nepeMeHHbIx. [Ipexen n
HEIIPEPHIBHOCTS.

Jlexmms. Jlekmus Ne 2. YacTHble mpou3BoaHbIE U TU( G EepEHITHATBI.
Nx reomerpuueckuii cMpici. [TomHoe npupamienne GyHKIuU
HECKOJIbKUX nepeMeHHbIX. [Ipupamienne nuuenoi pyHkuuu,
JTUHEWHas armnpoKCUM anust PyHKIIUU B OKPECTHOCTH TOUYKH.
Huddepenunpyemocts. [Tonubiit nuddepennuan. Heobxonumeie u
JIOCTAaTOYHBIC yCIIoBUs quddepenuupyemoctu. [Ipumenenne
nonHoro nuddepenipana K oleHKe morpenrHocTy. YacTHoie
MIPOU3BOIHBIC BHICIIUX MOPSIKOB. PABEHCTBO CMEIIaHHBIX
IIPOU3BOJIHBIX.

[TpakTueckoe 3anstue. [Ipakruueckoe 3anstue Ne 2. YactHble
IPOM3BOJIHBIE IIEPBOTO U BTOPOTro nopsaaka. Juddepeniuan u ero
IPWJIOKEHUS JJ1 TPUOIMIKEHHBIX BBIUMCICHUN.

[Tpaktudeckoe 3anstue. [IpakTrueckoe 3ausTHe Ne
3. duddepennupoanne QyHKINH, 3aJaHHBIX HesIBHO. KacarenbHas
IJIOCKOCTh M HOPMaJIb K IOBEPXHOCTH.

Jlexuus. Jlekuust Ne 3. DxcrpemyM (QyHKIMU ABYX MEPEMEHHBIX.

HCO6XOI[I/IMOC YCIOBHUEC 3KCTpEMYMaA U €ro FeOMeTpI/I‘IeCKI/Iﬁ CMBICII.

HoctatouHoe yciaoBHue 3KcTpeMyMma. AOCOTIOTHBIN IKCTPEMYM U
AITOPUTM HaXOXKIECHUSI.

[TpakTrueckoe 3anstue. [Ipaktuueckoe 3anstue Ne 4. DxcTpemyMm
¢yHKUIMU 1BYX nepeMeHHbIX. Hanbosbiee 1 HauMeHbIee
3Ha4YeHUs (DYHKIMH B 3aMKHYTOW OIpaHUYCHHOM 00JIaCTH.

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

W3ydeHune TeKIIMOHHOTO MaTepuaia U MOJAr0TOBKA K TEKYIIeMY
KOHTPOJII0, W3y4YeHHUE JAOMOTHUTEIHHOTO MaTepuasa, BHIMOJTHEHNE
JOMAIIHHX 3aJaHui U pacueTHO-rpadUIECKUX PadoT.

10

Pa3znen 2. UnTerpajbHoe HCUMCIeHHE

58

Jlexmms. Jlexmust Ne 4. TlepBooGpa3nas pyukius. Teopema o
pa3HoCTH JBYX NepBooOpa3HbiX. HeomnpeneneHHbIi HHTETpal.
Tabmuia npocteitmux naTerpanoB. OCHOBHBIE CBOMCTBA
uHTerpana. lHBapraHTHOCTH BHJIa MHTETpalia OT BhIOOpa
apryMmenTa (IpUHLUI TOABEACHUS 10 3HaK AuddepeHuana).
OCHOBHBIE METOJIbI MHTETPUPOBAHUS: PA3TOKECHHSI,
WHTETPUPOBAHUS TIOJICTAHOBKOW (TPUTOHOMETPHUICCKHE
MOJICTAHOBKH ), MHTETPUPOBaHKE TI0 YacTsM. Bo3BpaTHoe
WHTETPUPOBAHUE.

[TpakTiueckoe 3austue. [Ipaktuyeckoe 3anstue Ne5.
HenocpecTBeHHOE HHTETPUPOBAHKE: METOJT PA3JIOKCHHS,
HoABeAEHNE MO 3HaK JuddepeHnuana.

[TpakTuueckoe 3ansatue. [Ipaktudeckoe 3anarue Ne 6. 3ameHa
HepeMeHHOﬁ " UHTCTPHUPOBAHUC I10 YACTAM B HCONIPCACICHHOM
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uHTerpane. Meron nmoaseaeHus no nuddeperima.

Jlexuus. Jlexus Ne 5. MHOro4wieHs! OT OAHOU NIEPEMEHHOM.
Henenue mHorouneHoB ¢ octatkoMm. Teopema besy. Kopau
MHorowieHa. OCHOBHas Teopema anredpsl. Paznoxenue
MHOIOWJI€Ha ¢ AeHCTBUTEIbHBIMU KOX(PGHUIIMEHTAMU Ha JIMHEHHBIE
U KBaJipaTHyHble MHOXKUTENU. [IpocTeiimue npodu. Pa3noxenue
paLMOHAIBHBIX ApOOeH.

IIpakTrueckoe 3ansatue. IIpaktuyeckoe 3anarue Ne 7.
VHTerpupoBaHue BhIPAXKEHUHN, COJlepKaIUX KB IPATHBINA

Jlexuus. Jlekuust Ne 6. IHTerpupoBanue npocTenmx
HPpPAMOHAILHOCTEN (JIMHEHHON, KBaAPATUYHON ).

[TpakTueckoe 3ansatue. [Ipaktuyeckoe 3ansrue Ne 8.
HHTerpupoBanue NpoCcTEUIINX UPPATHOHAILHOCTEN

[TpakTueckoe 3ansatue. [Ipaktuyeckoe 3anstue Ne 9.
VHTerpupoBaHue palMOHAIbHBIX U MPPALUOHATBHBIX (DYHKIUH.

Jlexuus. Jleknus Ne 7. IHTEerpupoBaHne TPUrOHOMETPHUECKUX
byHKIHIA.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue NelO.
HHTerpupoBaHue TPUrOHOMETPUYECKUX (DYHKIUH.

Jlexuus. Jlekuust Ne 8. OnpenesieHHbI UHTErpai 1o OTpe3Ky, ero
reoMeTpuueckuii cMpici. CBOMCTBA ONIPEIETICHHOIO HHTETpalla,
TeopeMa 00 OLIEHKE MHTEerpaia, o cpeiHeM 3HaueHuu. MHrerpain ¢
IIEPEMEHHBIM BEpXHUM IipeznenoM. Teopema bappoy. @opmyna
Herotona-Jleitonuna. MuTerpupoBanme no 4acTsm U 3aMeHa
HepeMEHHOH .

[TpakTueckoe 3anstue. [Ipaktnueckoe 3anstue Nell.
Brruncnenne onpeaeneHHoro HHTerpaia no oTpesKy.
HHTerpupoBaHue o 4acTsM B ONPEIeIEHHOM HHTErpase.

[TpakTueckoe 3ansatue. [Ipaktuueckoe 3anarue Nel2. 3ameHa
MIEPEMEHHOI B OIpe/IeJIeHHOM UHTerpajie. MeTo mojaBeieHus o
nuddepenman.

Jlexuus. Jlekuust Ne 9. 'eomerpuueckuie NpuiioKeHUsI
OTIpeIeIEHHOT0 UHTErpaa, BEIYUCICHHE TJIOMaAeH, JITUHBI TyTH,
o0beMa Tema 1o IJIONIA/ISIM ITONEPEYHBIX CEUCHH, 00beMa Tela
BpallleHus. BeIuncieHne Macchl MPsIMOTO CTEPIKHS.
HecoOcTBeHHBIC MHTErpadsl 1 M 2 poJa.

[Ipaktuueckoe 3anstue. [Ilpaktuueckoe 3anstue Nel3.
['eomeTpuyeckre MPUIOKEHUS OMPEICIICHHBIX HHTETPAJIOB:
ILJIOIIAAb IJIOCKOH (DUTYphl, 00BEM TeJIa BpAIlCHUSs, JUIMHA JYTH.

Jlexuus. Jlekuust Ne 10. O6miast cxema MOCTPOESHHUSI ONPeIeIeHHbBIX
uHTETpasioB o urype. [IMOTHOCTH pacnpeeieHrs Macchl MO
¢durype. 3amayga o Mmacce purypsl. [lonsTue onpeneneHHOTO
uHTerpana no ¢gurype. Buasl uarerpanos. [ocraTounoe ycioBue
CYIIIECTBOBAaHUS OINpPEEIECHHBIX HHTErpaioB. CBoCTBA
oTpeieIeHHBIX UHTETPAJIOB 1o Gurype. ['eomeTpuueckuil CMbICH:
3amaya 00 00beMe MIMHIPUIECKOTO TeJIa, O TUIOIAIH
LUJIUHIPUYECKOU MOBEPXHOCTH.

IIpaktnueckoe 3ansaTue. [Ipaktuyeckoe 3anarue Nel4.
HecobcTBEeHHBIE HHTETPAILL.

IIpakTuueckoe 3ausarue. [Ipaktuueckoe 3ansatue NelS.
Dduzugeckue IIPUJIOKECHUS OIIPCACIICHHBIX UHTCTIPAJIOB.

Jlekuus. Jleknusa Ne 11. Berurcinenue q1BOMHOTO MHTErpaia B




JCKApPTOBBIX U IMOJIIPHBIX KOOPAHWHATAX.

[TpakTueckoe 3anstue. [Ipakrnueckoe 3anstue Nel6. [IBoitHOM
UHTErpajl B IEKapTOBLIX M B MOJSPHBIX KOOPIMHATAX.

Jlexuus. Jlekuust Ne 12. Bolunciienue TpoitHOro HHTErpaia B
JIeKapTOBbIX, IIMJIMHIAPUYECKUX U chepUUECKUX KOOPIUHATAX.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Nel7. TpoliHoit
UHTErpall.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Nel8.
['eomeTprueckre 1 MEXaHMYECKHE TIPHIIOKEHUS TBOWHOTO
UHTErpaa.

Jlexnus. Jlekuus Ne 13. 'eoMeTpuueckre NpUIIOKEHUS IBOMHOIO U
TPOMHOr0 MHTETpaNOB. KpUBOJIMHEWHBIE MHTETPaAIbl IEPBOTO U
BTOPOTO POJIA.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Nel9.
Kpusonuneinsie nurerpansl 1 u 2 pona.

3agaHus U1 CAaMOCTOSTEILHOU PabOThI, B TOM YHUCJIC BBIIOJIHEHUE
KP, PI'P

W3yueHue JeKIIMOHHOTO MaTepraia 1 MOAroTOBKa K TEKYIIEeMY
KOHTPOJIIO, HU3y4YECHHE JOMOJHUTEIBLHOIO MaTepHaa, BHIIIOJIHCHUE
JIOMAIIIHUX 3aJaHuil U pacuyeTHO-rpaduYecKuX padoT.

16

Pazpnen 3. Inddepennnaabibie ypaBHeHHS

29

Jlexknus. Jleknus Ne 14. duzndeckue 3a1a4u, TPUBOIAIINE K
g depeHraIbHbpIM ypaBHeHUSIM. OCHOBHBIE OIIPEICICHUSI.
Huddepennnansupie ypaBHEeHUs NEpBoOro nopsaka. HauansHbie
ycnoBus. 3agada Komu. Teopema cymiectBoBaHus U
€MHCTBEHHOCTH perienus 3ana4un Komu. OOmiee u 9acTHOE
pemenue auddepeHuansHOro ypaBHeHus. CeMencTBo
MHTErPAJIbHBIX KPUBBIX. METOIbI MHTErpUPOBAHUS

TG depeHIMATBHBIX YPaBHEHUI: ¢ pa3ieIeHHbIMU U
pa3feNaIoIUMUcs NepeMeHHbIMU. O JTHOPOIHbIE
auddepeHManILHbIE YPaBHEHUS 1-T0 MOPSIIKA.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne2(.
JuddepennmanbHble ypaBHEHUS € pa3IesOIIMMHCS
EPEMEHHBIMH.

[TpakTueckoe 3anstue. [Ipaktnyeckoe 3anstue Ne2l.
OpHoponHble AuddepeHnranbHple ypaBHeHH 1-ro nopsijika.

Jlexuus. Jlekuust Ne 15. Jluneitasie nuddepennmanbHbie
YpaBHEHHUs 1-ro nopsiika. Y paBHeHHe bepHyin.

[TpakTnueckoe 3ausatue. [Ipaktudeckoe 3ansarue No22. JIuneliHbie
ypaBHeHUs 1-ro nopsnka. YpaBHeHus: bepHyuin.

Jlexmms. Jlexmus Ne 16. Tud. ypaBHeHus 2-ro nopsiaka. HauansHoe
ycnoBue. 3agada Komu. TeopeMa cymiecTBoBaHus 1
€IMHCTBEHHOCTH permienusi. OOIee U 9acTHOe pereHune aud.
ypaBHeHus 2-ro nopsiaka. [Ipocreitmme qud. ypaBHeHHs 2-T0
MopsiJIKa, TOMYyCKArOIe MOHMKEHUE MopsAaKa. JInHeHHbIe
OJIHOpOAHBIE MU(. ypaBHEHUS 2-TO MOPAIKA C TOCTOSTHHBIMU
Kod(pumeHTaMu. XapakTepUCTUIECKOe ypaBHEHUE, TPH Cllydas
KOpHEH XapaKTepUCTUUECKOTO YPABHEHHUS.

IIpakTnueckoe 3ausarue. [Ipaktuueckoe 3anstue No23.
Juddepennnanbaple ypaBHEHHS 2 MOPSIKA, JOMTYCKAOIIIE
HOHIDKEHHE TTOPSIKA.

ITpakTueckoe 3ansatue. [Ipakrnueckoe 3ansatue Ne24. Jluneiitnsie
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OJHOpPOHBIE TU(depeHIINaTbHbIC YPABHEHHS C TOCTOSHHBIMU
Ko unreHTamu.

Jlexmms. Jlexkmus Ne 17. JIunelinbie HEOTHOPOIHBIC TUD. 2
ypaBHeHUs1. TeopeMa o CTpyKType o01iero peuenus. Merox
BapHalllK MPOU3BOJILHBIX OCTOSIHHBIX. JIMHEHbIE HEOAHOPOHBIE
muddepeHIraTbHbIC YPAaBHEHUS 2-T0 MOPSJIKA C TOCTOSTHHBIMU
K03 UIIMEHTaMH CO CIIeUaIbHON MPpaBoi YacThio. MeTon
HeomnpeaeneHHbIX K03 uieHToB. Teopema 0 HaOKEHUN
YACTHBIX PEIICHUN.

[TpakTnueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne25. Jluneiinsie 1
HEOJHOPOAHbIE YPABHEHHUS C IIOCTOSHHBIMU KO3 UIIEHTaMHU.
Jlexnwmst. Jlekuus Ne 18. [Tonsitue o cucremax aud. ypaBHEHHUH. 2

3anaua Komm 111 HopmaiibHOM crcteMsbl AuddepeHnnanbHbIX
ypaBHeHUH. Teopema CylmecTBOBaHUS U €IMHCTBEHHOCTH PELIECHUS
3agaun Komm. MeTtox uCKiIr04eHus JUIsl pEIeHNUs] HOPMaIbHBIX
cucreM nu¢. ypaBHeHuil. HopmanbHbie CHCTEMBI TMHEHHBIX .
YPaBHEHMH C MOCTOSSHHBIMU KO3 GHUIIMEHTAMHU.
XapakTepuCcTUYECKOE ypaBHEHUE. Penienue B ciryyae npoCcThIX
KOPHEW XapaKTePUCTUYECKOTO YPAaBHEHMUS.

[TpakTueckoe 3ansatue. [Ipakrnueckoe 3anstue Ne26. JIHIY ¢ 2
NOCTOSIHHBIMU KO3 duiineHTamMu. MeTo/1 Bapraliy MOCTOSHHBIX.
[Ipaktuueckoe 3anstue. [Ipaktuyeckoe 3ansarue No27. Cuctemsl 1

nuddbepeHINAILHLIX YPABHEHUH.

3amanus A CaMOCTOSITEIILHON paOOThI, B TOM YUCIIC BHITIOJTHCHHE
KP, PTP

V3y4eHne JTeKIMOHHOTO MaTepraia U OJIrOTOBKA K TEKYIIEMY
KOHTPOJIIO, W3Y4EHHUE JAOTMOJHUTEIHHOTO MaTepraa, BEITIOJTHEHHE
JIOMAIIHUX 3aJaHui 1 pacueTHO-rpabHIeCKUX PadoT. 10

MHast KoHTakTHas paboTa: 0

Pasgen 5. METOJUYECKUE YKA3AHUS JUISI OBYYAIOLUXCS IO OCBOEHUIO
JIACLIUTUIMHBI

N3yuyenne nucummmesl b.1.1.7 "Marematuka" pexkoMeHIyeTcs HadaTb C O3HAKOMJICHHUS C
paboueli mporpaMMon, €€ CTPYKTYpOH U COJEpKaHMEM pa3leNioB. YUeOHBI MaTepual
CTPYKTYpUPOBAaH, U3Y4YE€HHUE JUCIUILIMHBI OCYIIECTBIIIETCS B TEMAaTHUECKOM MOCIIE10BaTENbHOCTH.

3aHATHS JIEKOMOHHOTO THNA JAalOT CHUCTEMAaTU3UPOBAHHBIE 3HAHUSA [0 JUCLUILIIMHE
"Matemaruka", KOHUEHTPUPYIOT BHMMAaHHME Ha HaumOojiee CIIOKHBIX M BaXKHBIX Bompocax. Bo
BpeMs JIEKIIMOHHBIX 3aHATHI PEKOMEHAYEeTCS BECTH KOHCIEKTHpPOBAaHME Y4eOHOro MarepHala;
oOpamath BHUMaHue Ha (POPMYJIMPOBKU M KaTETOPUH, PACKPBIBAIOIIUE CYTh MPOOIEMBI, SBICHHS
WM TIpoliecca; 3a(UKCUPOBaTh BBIBOJbI U IPAKTHUECKHE PEKOMEHJAIIH.

[TonroroBka K 3aHAITHSIM CEMHUHAPCKOr0 THIA BKIIOYAET O3HAKOMJIEHME C IUIAHOM
MPAKTUYECKOTO 3aHATHS, pabOTy ¢ KOHCIEKTOM JICKIIMHA, BBITIOJHEHHE JOMAIHETO 3aJaHus,
paboty ¢ yueOHOM U y4yeOHO-METOAUYECKON JUTEepaTypol, HAYYHBIMU U3JIaHUSIMH U
AIIEKTPOHHBIMU  00pa30BaTEIbHBIMU PECYpPCAMH, PEKOMEHJIOBAaHHBIMU pabodell mporpaMMoit
qucuuiuinHbl "Matemartuka'.

Conepxanne camMoOCTOSITEJILHOW PadoThl omnperensercs pabodell MporpaMMoil TUCIMITIIMHBI
"Marematuka" OLEHOYHBIMM M METOJUYECKMMU MaTepuaiamMu, 3aJaHUuIMH U YKa3aHUSAMHU
npenogaBarenss. CamocTtosTenbHas paboTa MOMXKET OCYUIECTBIATHCA B ayJUTOPHOM U
BHeayauTOpHOH (hopmax. DPGHEeKTUBHBIM CPEICTBOM OCYIIECTBICHUS CAMOCTOSATEILHON pabOThI



SBISIETCSL  DJICKTPOHHAs MH(OPMAIMOHHO-00pa3oBaTe/bHAasl Cpefa YHHBEPCHTETa, KOTOpas
obecrieunBaeT JOCTYIn K 0Opa3oBaTelbHONW Mporpamme, pabodell mHporpamMme JUCLUILTHHbBI
"MaremaTHka", K 3JI€KTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, NMPO(EeCCHOHATLHBIM 0a3aM JaHHBIX U
MH()OPMAIIMOHHBIM CITPABOYHBIM CHCTEMAaM.

N3yuenune aucruruinHel "MaTeMaTrka" BKIIOYAET BBIIOJHEHHE PacYeTHO-TpauiecKoil paboThl,
KOHTPOJIbHON paboThI.

HCpI/IO,I[I/ILIHOCTI) IIPOBCACHUA, (bOpMBI TEKYHIEr0 KOHTPOJIA YCII€EBACMOCTHU, CUCTEMa OLUCHHBAHUA
X0J4a OCBOCHMS AVCHUILINHBI ITPEACTABIICHEI B pa6oqe171 ImporpamMmme.

dopMoii IPOMEKYTOYHOU aTTeCTAllMK 10 aucnuiuimHe "Maremaruka" sBistrorces sk3amen (1
cemectp), BPK (2 cemectp).

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

6.1. YueOGHO-MeTOIUYECKOE 0OecIeueHne

KomnuectBo
9K3EMIUISIPOB N€YATHBIX
Nee CrHuCcOK UCTIOIB3yeMOH JIUTEPATYPHI H3JAHHH, NMCIOLIMXCA B
n/m OHOJIHNOTEKE, MITH
ANIEKTPOHHBIN apec U3JaHUs
(pecypca) B cetu MuTepHer
YYEBHBIE, YYEBHO-METO/IMYECKWE M HAYUHBIE U3JJAHW S
1. |Ilucemennsiii, Imutpuit Tpodumosny. KoHcnekT nekuuii mo 284
Boicieil martematuke [Texcr] : momaeni kypc / . T.
IIucemennsni. 10-e u3n., ucnp. Mocksa: Anipuc-IIpecc, 2011.
- 602, [1] c. ISBN 978-5-8112-4351-8. DK3eMIUISAPHI: BCETO
284.
2. |COopHUK 3a7ay MO BBICIIEH MaTeMaTHKE C KOHTPOJbHBIMHU 20

paboramu [Tekcr] : mocobme / K. H. Jlymry, . T.
IIucemennsniii, C. H. ®enun, 10. A. IlleBuenko. Y. 1. 14-¢
u3n, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
OK3eMILIIpel: Becero 20.

3. |Harancon, W. II. KpaTtkuii kypc BbICHIEH MaTeMaTHKH
[DnexkTponHbIii pecypc] : yuebHoe mocobwe / WM. II.|https://e.lanbook.com/book/2
Harancon. 10-e u3z., crep. Cankr-IlerepOypr: Jlans, 2022. - 10320

736 c. ISBN 978-5-8114-0123-9.

4. |KysnenoB, A. B. Briciras maremaTtuka. Marematudeckoe
nporpammupoBanue [DnekTponHnsiii pecype] / Kysuernos A.|https://e.lanbook.com/book/2

B.,CakoBuu B. A.Xonon H. W. 4-e wuzg., crep. CaHkr- 11070
Iletepoypr: Jlaus, 2022. - 352 ¢. ISBN 978-5-8114-1056-9.

5. |TyranOaes, A. A. OcHOBBl BBICIIEH MaTe€MaTHKU
[DnexTponnsiit pecypc] / Tyranbaes A. A. Caukt-IlerepOypr:| https://e.lanbook.com/book/2
Jlanp, 2022. - 496 c. ISBN 978-5-8114-1189-4. 10698

6. |duddepennmnanpapie ypaBHeHUS. UYWCIOBBIE M CTEMEHHBIE 108

psanel [Tekct] : mMeTon. yKa3aHWsl K BBIIOJHEHUIO THUIIOBBIX
pacueToB s cTyAeHToB cnenuanbHocTedn 060800, 061000,
061100, 061500 / [cocrT.: JI. B. Ilerposa, JI. H.




Illapadyranuosa]. HMomkap-Oma: MapI'TY, 2004. - 46 c.
Ox3eMiuisipbl: Bcero 108.

7. |HeompeneneHnple u omnpeneneHHble HHTErpaibl [Tekcrt] 64
METOJI. YKa3aHHUS K BBIMOJHCHUIO TUIIOBBIX PACUYeTOB IS
cTtyaeHToB cneruansHocteir 060800, 061000, 061100,
061500 / [cocrt. : KO. A. ®omuna, JI. H. lllapadyraunosa].
Momkap-Omna: MapI'TVY, 2006. - 55 c. DK3eMIUIIPbI: BCEro
64.
8. |DyHKIMM HECKOJBKUX mepeMeHHbIX [Tekct| : ¢0. 3amaHuit 112 /
JUIS CaMOCTOSIT. pabOThI CTYJACHTOB TeXH. crernuaibHocTei /| https://portal.volgatech.net/b
M-Bo oOpaszoBanusi u Hayku P®D, ®I'BOY BIIO "Tlososk.|0oks/Vedernikova Funkcii_n
roc. TtexHoi. yH-T"; [cocT.: 0. A. Benmepuukosa, JI. H.[ eskolkix_peremennyx.pdf
[lapadyraunoa, I1. A. ®umenko]. Momkap-Ona: II'TY,
2012. - 26 ¢. Ox3eMApsl: Bcero 112.
9. |Dynkumm HeckoNbKUX MepeMeHHbIX [TekcT] : MeToauueckue 84 /
yKa3aHUS [0 CaMOCTOsATeNbHOW paboTe mus  crynaeHtos| https://portal.volgatech.net/b
TEXHUUYECKHX crienuanbHocTell / 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. lllapadyrnunona, I1. A. ®umnieHko].
Nowkap-Ona: [IITY, 2012. - 56 ¢. Dx3eMmuisipbl: Bcero 84.
10. (BBenenne B ananu3. JluddepeHnuanbHOe HCYHCICHHUE 201
¢bynkuun  omHOW  mepemeHHol  [Tekcr] y4eOHo-
METOJIMYECKOe MocoOue sl OpraHU3alliu CaMOCTOSTEIbHON
paboOThI CTYICHTOB CHEIUAIBHOCTeW W HampaieHwin BI1O
110302.65, 140100.62, 140104.65, 150400.62, 150405.65 /
M-Bo obpazoBanus u Hayku PO, ®I'BOY BIIO "TloBomxk.Toc.
TexHon. yH-Tt'; [coct.. H. H. Muxeesa, JI. H.
lapapyraunopa). Momkap-Ona: IITTY, 2013. - 110 ¢. ISBN
978-5-8158-1278-9. Dx3emmusapel: Bcero 201.
6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPOorpaMMHOE 00ecTieueHne
NoNe | Ayautopuu juis ipose- | [lepedueHb 0CHOBHOTO 000PYI0BaHHS [Iporpammuoe
/1 |AeHus y4eOHBIX 3aHATUH, o0ecrnieueHue
CaMOCTOSITENbHOI pado-
ThI U TIPOBEJICHUS TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCcTaluu
1. 124 (1) Kowmrnekt yuebnoit mebemnn (1) Microsoft Windows
Enterprise, Microsoft
Office Standard, Arent
Dr.Web, Microsoft
Access, Microsoft Visio
Professional,  Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommuiext 10
JUISL PEIICHUsS OCHOBHBIX
M0JIb30BATEIBCKUX 3a/1a4
2. 228 (1) Jlocka aymutopuas 1000*1500 (1),[Microsoft Windows
Kowmrnekt yueOnoit mebemnn (1) Enterprise, Microsoft

Office Standard, Areur
Dr.Web, Microsoft




Access, Microsoft Visio
Professional, ~ Microsoft
Project Professional,
Microsoft Visual Studio
Enterprise, Kommiekt 110
JJIA pemeHHs{ OCHOBHBIX
IIOJIB30BATCIbCKHUX 3aJa4

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBL ®OHJ OLEHOYHBIX
CPEJACTB

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

- YCBOCHHE TCOPETUYECKOTO MaTepuasia (00beM 3HAHWH, IITyOuHA YCBOEHHUS ), MPETYCMOTPEHHOTO
paboueii mporpaMMoii;

- YMEHHE H3jIaratb MaTepuall (YEeTKOCTh, I'PAMOTHOCTh H3JIOKEHHS MaTepualla, TOYHOCTh H
MOJIHOTA BOCITPOU3BEICHUS YUeOHOTO MaTepHraa);

- YMEHHUE MPUMCHSATh TCOPETUUCCKUE 3HAHUS TIPU PEIICHUH MPAKTHUECKUX 3aJaHHH.

Ixamnma OLCHUBAHUIA IMPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [[Ikana
Kpurepuu oniennBanus
JJIEMEHTOB OLICHUBAHHUS
KOMIIETEHIINHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HaHUS OCHOBHOIO MarepHana,| yJaoBler-
YPOBEHb MPOSBISIET yMEHWE JIOTUYHO €ro u3jarartb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTH B U3JIOKCHUM  MaTepuala,
HEJOCTAaTOYHO MpaBUJIbHbIE (POPMYIUPOBKH, HCIBITHIBAET
3aTPyAHECHUS B BBIIIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

[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  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAJACET HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMAaMU UX BBIIIOTHEHUS

Bricokuil ypoBenb |OOyuaromuiicss riay0OKO M MPOYHO YCBOMJI IPOrPaMMHBIN|  OTJIIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JIaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTAaBJIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOpPUS C IPAKTUKOW, IPU 3TOM
oOyyaroluiics He  3aTpydHsieTcs C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs €
3aJladyaMM, BONPOCAMM M JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPaTypo, TNEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPUHATHIE pPELICHHs, CBOOOJHO BIAJEET
Pa3HOCTOPOHHUMH  HaBbIKaMHU, MpPHEMAaMU  BBIOJIHEHHUS
MPAKTUYECKUX paboOT

7.1. Texymuii KOHTPOJIb yCIIEBAEMOCTH

Tekymuit KOHTPOJIb YCIIEBAEMOCTH OOECTICUMBACT OIICHMBAHWE XO0Jia OCBOCHUS JHCIIHUILTAHBI
(MOJyJist) M IPOU3BOJUTCS C MPUMEHEHHEM TE€XHOJOTUM PEUTHUHTOBOI'O KOHTPOJIS B COOTBETCTBUU
C TEXHOJIOTMYECKOW KapTOW AUCHUIUIMHBL. [lOopsAIoK cOCTaBlIeHUS TEXHOJOTMYECKOW KapThl U
QITOPUTM  TIPOBEACHHSI MPOLEAYpPhl OICHUBAHWS BHUAOB JACSITENLHOCTH  OOydaromuxcs,
HaIpaBJICHHBIX HA OCBOCHHUE 3HAHWN, YMCHHI, HABBIKOB W/ WJIH OIBITA IEITEIBHOCTH, TI0




HaKOIMUTEILHON CUCTEME B OaJllaX yCTaHaBIMBaeTCs nosioxkeHueMm o cucreme PUTM B ®I'BOY BO
«IT'TY»

7.2. IlpoMexxyTouHast aTTeCcTalus 00yJaromuxcs
[TpomexxyTouHasi aTTecTanus OOy4yaroluXcs HamnpaBlieHa Ha OLIEHWBAHUE PE3YJIbTATOB OOY4YCHHS
[0 TUCIUILIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.

[lpumepsl THUIOBBIX KOHTPOJIBHBIX 3alaHWii W3 0a3bl (OHAA OICHOYHBIX CPEACTB IO
00pa30BaTeNIbHON NpOorpamMmme.

KoHTponbHas paborta Nel. J/iuHeiiHaa anre6pa.

1. Boluncnuts .

2. Bbluncnntb onpeagenuTens :

a) pasnoxeHnem no nepBomy CTonbLy;

6) ynpouleHuem.

3. PewnTb cUCTEMY IMHENHBIX YPaBHEHUM

a) metogom Kpamepa;

6) MaTPUYHbIM METOAOM;

B) meTogom laycca.

KoHTponbHana pab6oTta N22. BektopHana anrebpa u aHaAMTUYECKasa reomeTpums.
1. Hanigute , ecnn .

2. YNpocTuTe BbipaxeHue .

3. Mpn KaKoM 3HaYEHUWN BEKTOPbI U NepneHANKYNAPHbI, ecnu , ?
4. MNpn KAKOM 3HAYEHNU BEKTOPbI KOMNAAHaAPHbI?

5. B To4Kax nepeceyeHms NPAMON C OCAMU KOOPAMHAT BOCCTAHOB/IEHbI NePrneHANKYAAPbI K 3TON NPAMON.
Halgute nx ypaBHeHusA.

6. MpunBeanTe K KAHOHMYECKOMY BUAY YPaBHEHME , ONpeaenmTe TUN IMHUN U NOCTPOMTE rpaduK.

7. MpU KakMX 3HAYEHMAX p U B NpAMas U NJIOCKOCTb NeprneHanKyAApHbI? Hallgute TOUKy nepecevyeHus
NPAMOW U NNOCKOCTU.

KoHTponbHana pabota Ne3. NMpegen ¢pyHkumn. AuddepeHumanbHoe ucumcneHme GyHKUUM ogHOM U ABYX
nepemeHHbIX.

1. He ucnonb3ysa npasuno Jlonutans, BbIMUCAUTL Npesenbl GyHKLMIA:
a) 6) 8) 1)

2.HanpguTe npon3BOAHYO HESIBHOMN GYyHKUUK

3. Haliante NnpomnsBoHbIe CIOXKHbIX QYHKUMI: a) 6) B)

4. HaliauTe NponsBOAHYO BTOPOrO NopsaKa B 3a4aHHOM TOUKe:



5. Haitaute guddepenuman GyHKLMM

6. Haliante 3Ha4yeHMA YacCTHbIX NPOU3BOAHbBIX U GYHKLMM B TOUKE .

7. Haitaute ans dyHKUMK

HepequL BOITPOCOB IJIs IMTPOBCACHUA HpOMC)KYTOqHOfI aTTcCTallun

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Bonpocel k 3k3amMeny
I cemecTp
Jluneiinas anaredpa

Matpuibl (oOcHOBHBIE TIOHATHS ). Buaer MaTpuil. JInneitHble oneparun Hag Matpuamu. CBoiicTBa
JIMHENHBIX OIEpPaLUi.

CormnacoBaHHble MaTpULbl. Y MHOXKEHUE MaTpull. CBOKCTBA MPOU3BEICHUS MATPHII.

Omnpenenurenu 2-ro u 3-To mopsinkoB. CBoiicTBa onpeaenuTeneii. MuHop, adredpandeckoe
JIOIOJIHEHUE.

Teopema o paznoxkeHnn onpenenuteis. Teopema 00 aHHYIMPOBAHUH ONPENEIUTENS.
Ob6parnas matpuna. Teopema cyniecTBOBaHUS U €AMHCTBEHHOCTH 00paTHON MaTpPHULIBL.
Cucremsl TMHEHHBIX ypaBHEHUN. OCHOBHBIE ONPEAEICHUS U IOHSATUSL.
Meron Kpamepa pelieHrs cucTeMbl IMHEWHBIX YPaBHEHUM.
MatpuuHblii METOI PELICHUS CUCTEM JIUHEHHBIX YPABHEHUH.
Merop I'aycca perienust cucTeM JUHEHHBIX YPaBHEHUH.
Panr matpunsl. Teopema Kponekepa-Kanennu.

BekTopHas anredpa
BexTops! (ocHOBHBIE TTOHSTHSA). JIMHEHbIe onepaiui HaJ BekTopamu. OpT BEKTOpa.
Heo0Oxomumoe 1 10CTaTOuHOE YCAOBHS KOJUTMHEAPHOCTH BEKTOPOB (T€OMETPUUYECCKHIA MOIXO/).
IIpoexnus BekTopa Ha ocb. CBOWCTBA MPOEKITUH.

HpSIMOyI‘OHBHaSI JACKapTOBa CUCTEMA KOOPpAWHAT. Paznoxxenue BCKTOpA M0 KOOPANHATHBIM OCSM.
KOOpZII/IHaTBI TOYKH U BEKTOPA.

Heo0xonnmoe 1 J0CTaToOYHOE YCIIOBHS KOJUTMHEAPHOCTH BEKTOPOB B KOOPAMHATHOM (hopMe.
Koopaunars! opta Bexropa. Hampasistomue KOCUHYCbl BEKTOPA.

JluHeliHbIe onepalui HaJl BEKTOPaMH B KOOPJMHATHOM (hopMme.

CkansspHOoe Tipon3BeieHne BeKTOpoB. CBOWCTBA CKAISIPHOTO MTPOU3BEICHIS.

CkansipHOE IPOU3BEJICHNE BEKTOPOB B KOOPIMHATHON (opMme.

[IpunoxeHus ckaasipHOTO MPOU3BEICHUS B TEOMETPHH U (PHU3HKE.

BeKTOpHOC MMPOU3BCACHUC BECKTOPOB. CBolicTBa BCKTOPHOI'O ITPOU3BCACHUA.



22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

BekTopHOe npon3BeicHrE BEKTOPOB B KOOPIUHATHOH popme.
CwmeniaHHOoe IPOU3BEICHUE BEKTOPOB.
KommnanapHsie BEKTOPHBL. Y CIIOBHE KOMILTAHAPHOCTU BEKTOPOB.
AHaJIUTHYECKAS] TeOMeTpus
JlBe 3ajaun aHaIMTUYECKOU reoMeTpuH. JIMHUs, ypaBHEHUE JIMHUU.
YpaBHEHUS NPSIMOI HA TIOCKOCTH.
OO6mee ypaBHeHHE TIPSIMOI Ha TUIOCKOCTH M €T0 YaCTHBIE CIIydan.
Yron Mexay NpsMbIMH. Y CIOBHS NAPaJUIEAbHOCTH U MIEPIEHANKYIAPHOCTH MPSMBIX.
O01ee ypaBHeHHE TUIOCKOCTH M €T0 YaCTHBIE CITyYau.
YpaBHEHHE IJIOCKOCTH, IPOXOIALICH Yepe3 TPU 3aJaHHBIE TOUKH.
Yron Mexay IIOCKOCTAMH. Y CIIOBHSI MAPAUIEIbHOCTH U NEPIEHAUKYIISIPHOCTH IJIOCKOCTEH.

IIpsimas B mpocTpaHcTBE. B3anMHOe pacnosniokeHre MpsIMbIX B IPOCTPAHCTBE. Y CIOBUS
NapayIeIbHOCTH U NIEPIIEHIUKYIISIPHOCTH MPSIMBIX.

Yron Mexay OpsMOM U IJIOCKOCTBIO. Y CJIOBUS NapajUIeIbHOCTH U MEPIEHAUKYIIPHOCTH MPSMON U
IUIOCKOCTH.

Kpussie BToporo nopsiaka (OKpy>XKHOCTb, 3JUTHIIC, TUTIEpOOIIa, mapaboia) (C BRIBOJIAMH HX
ypaBHEHUH).

[Monsipras cucrema koopauHat. GopMyITbl epexoia U3 NOISIPHONW CUCTEMBI KOOPIMHAT B
JIEKapTOBYIO CHCTEMY KOOPAMUHAT U 00paTHO.

Krnaccuduxkarus moBepxHOCTEH BTOPOTO TOPSIAKA.

BBenenue B MaTeMaTH4YeCKHH aHAIU3
Oynkus, cnocoOsl 3ananus. O6macts onpenenenns. O0nacTe 3HaYeHHi. [lepnouIHOCTD.
YetHble, HeYeTHBIE (YHKIIHU.
beckoneuno manas ¢hyHKIHS B Touke. | 'eoMeTpudeckas MHTEPIpETaIis ONpeIeIeHusl.
CBoiicTBa OECKOHEYHO MAITBIX (DYHKITHH.
JlBa onpenenenus npeaeia GyHKIMHA. DKBUBAICHTHOCTH onpeaenenuit. [Ipenen GyHkiuu npu x®¥,
CaoiicTBa npeaeioB GyHKIUH.
beckoneuno Gomnbmast Gpynkius. Csizb OECKOHEYHO MAIOH U OECKOHEYHO OONBIION (QYHKITHA.
CpaBHeHHE O€CKOHEUHO MaJTbIX (yHKIHH. CBOHCTBO SKBUBAJCHTHBIX OECKOHEYHO MAJIBIX (PYHKIIUH.
IlepBrrit 3ameuatenbHbId Ipenen. CnenctBus. Tabnuia SKBUBAICHTHBIX (DYHKITHI.
Bropoii 3amedarensHbIil peaen. CrencTBusl.
Omuocroponnue npeaesnsl. CBsA3b OJHOCTOPOHHUX TPEEIIOB ¢ MPeaeioM (hyHKITHH.

HenpepbIBHOCTD (GYHKIIUH B TOYKE. DKBUBAJICHTHOCTH TPEX OMPEIEICHIIH HEMPEPBIBHOCTH
GYHKITHH,

Kinaccudukaius Touek paspbia.
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CBoiicTBa (QYHKIMIA, HETIPEPHIBHBIX B TOUKE.
HenpepbiBHOCTS yHKIIMHN HAa MHOKecTBe. CBOHCTBA (DyHKIIMI, HEMPEPHIBHBIX HA OTPE3Ke.
JAuddepennuanbHoe ucuncienne GyHKIMN OJHOM NMepeMeHHOMN

3agaua o kacatensHON. OnpeaeneHre Npou3BoAHON QYHKIMH. | eOMeTpruuecKuii CMBICT
IIPOU3BOJIHOM.

3anada 0 MTHOBEHHOM ckopocTH. Onpeenenne npou3BoJHoW. OU3HUECKUl CMBICI TPOU3BOAHOM.
[TpousBoaHAasE CYMMBI, Pa3HOCTH, IPOU3BEACHUS  YaCTHOTO IBYX (DYHKIIHH.
[TpousBoaHAsE CIIOKHON (PYHKIHMH.
[MpousBoanas o6patHO# pynkumu. [Ipon3BoaHBIE 0OPATHRIX TPUTOHOMETPUIECKUX (QYHKIUI.
[IponsBoaHBIE TPUTOHOMETPUIECKUX ()yHKITHIA.
[IponsBoanbie MorapuMUIecKuX (yHKITHIA.
Jlorapudmuyeckoe nuddepenmmporanne. Ilpon3BomaHas nokazaTensHONU (yHKITHH.
Huddepennnan pyakmun. ['eomerpudecknii cMmbica quddepennnana.
CBs13p MEXIy TPOU3BOAHON 1 MG dEpEeHIINATIOM.
[Tpumenenune muddepernrana Kk MpUOIMKEHHHIM BEIYUCICHUSIM.
HuddepennnpoBanue QpyHKINH, 3aIaHHBIX TAPAMETPHYECKH.
HuddepennnpoBanue HEIBHBIX (QYHKITHIA.
IIpou3sBOAHbIE BBICIIAX IIOPSAIKOB.
AcuMNTOTH TpagrKOB GYHKIINI: BepTUKAIbHbIE, TOPU30HTAIbHEIE, HAKIIOHHBIC.
Teopems! Ko u Jlarpanxa.
Teopema Pouns.
Bospacranue u yosiBanue ¢GyHkunu. [Ipu3Haku MOHOTOHHOCTH.
OkcrpemyM GyHkun. Heo6xoaumoe ycoBre cylecTBOBaHUS SKCTPEMYyMa.
ITepBoe JOCTaTOYHOE YCIOBHUE CYIIECTBOBAHHS IKCTPEMYMA.
Bropoe nocraTouHOE yCI0BHE CyIIECTBOBAHHS 3KCTPEMyMa.
BeimykiocTs rpaduka GyHKnuu. J10cTaTOYHBIN IPH3HAK BHITYKIOCTH.
Touku nepern6a. Heobxoaumoe u 1octaTouHOE YCIOBHSI CYLIECTBOBaHHUS TOUEK Heperuoa.
[onHast cxema ncciegoBanus GyHKIUH.
DJieMeHTBI TeOPpUH GYHKIMH KOMIIEKCHOI IepeMeHHOi

TloHsATHE KOMILIEKCHOT'O YHUCJIA. FeOMeTpI/I‘IeCKaH HUHTCPHOPCTALUA KOMIIJICKCHOT'O qncna.Monynb u
APTrYMCHT KOMIUICKCHOI'O 4YuCJa. KOMHJ’ICKCHO-COHPSDKGHHLIC qucia

Anrebpandeckas popma 3armmcu KOMILIEKCHOTO rcia. JleiicTBus B anreOpandeckoit popme.

Tpuronomerpuueckas hopma 3aUCH KOMITJICKCHOTO Yncia. J[efiCTBHSA B TPUTOHOMETPHUUECKON
dhopme (kpome ).

ITokasarenpHas hopMa 3amucu KOMIUIEKCHOTO unciia. JIeHCTBUS B MOKa3aTenbHOU GopMe (KpoMme ).



10.

11.

12.

13.

14.

H3Bneuenne KOpHA N-0l CTEIICHH U3 KOMIUICKCHOTO YHCIIa

Bomnpocsl k 3a4ery
II cemecTp
JAudpdepenunaibHoe HcuncaeHHe PYHKIMU HECKOJIbKHX IlepeMeHHbIX
Uro Ha3weiBaeTcs GyHKIHEH ABYX WIIH OoJiee IepeMeHHbIX? YKaXKUTe CIIOCOOBI UX 3aJaHusl.

Uro Ha3bIBaeTCs 00JIaCThIO ONpeIeeHUs] PYHKIMH ABYX IEPEMEHHBIX U KaK OHa n300paxkaercs
TeOMETPHUICCKH?

Kakue o6nactu Ha3bIBalOTCA OTKPBITHIMH, 3aMKHYTBIMHU, OTPAaHUYEHHBIMH, HEOTPAHUYEHHBIMU?
Kak n300pa3ute reoMeTpruueckl PyHKIHIO ABYX NEPEMEHHBIX?

Uto Ha3bIBAETCS] OKPECTHOCTHIO TOUKH?

Urto Takoe TMHUU YPOBHA?

UYro Ha3bIBaeTCS MpEAesoM QYHKIMH ABYX EPEMEHHBIX B TOUKE?

[aiite onpezeneHne 4aCTHBIX POU3BOJHBIX IIEPBOTO MOPSAKA.

Haiite onpenencHue quddepenimana GyHKIUA ABYX TEPESMECHHBIX.

KakoBa cBs13b MexAy nuddepeHnrnanom 1 YaCTHEIMU IPONU3BOIHBIMU?

[aiite onpezeneHrne 4aCTHBIX POU3BOAHBIX BTOPOTO MOPSIKA.

OkcrpeMyM QYHKIUH JBYX ITepeMeHHbIX. Heo0Xxonumoe yclioBre CylIeCTBOBaHHE IKCTPEMYMA.

JocTaTrouHoe yclioBHE CYIIECTBOBaHUS IKCTpeMyMa (PyHKIIMHU ABYX MEepeMEHHBIX. AOCOIIOTHBIN
3KCTPEMYM, €T0 HaX0XK/IEHHE.

ChopmynupyiiTe MpaBUIIO OTBICKaHHS IKCTpeMyMa (QYHKIIUH JBYX MEPEMEHHBIX.

HNHuTerpajbHoe ucyuciaeHue GyHKIHMU OJHOM NepeMeHHOi
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IlepBoobpa3zHas. CBOHCTBO IEpBOOOPA3HBIX.

Heomnpenenennsiit materpan. CBoicTBa HEOTPEIEICHHOTO0 HHTETPaIa.

Tabmuia mepBooOpa3HBIX.

OcHOBHBIE METO/IbI HHTETPHPOBaHMsL. HemocpencTBeHHOE MHTETPUPOBAHKE.

MeTton 3aMeHbI IEPEMEHHOM.

Merton nHTErprpOBaHus 10 YacTsAM. Kimaccel hyHKINI, HHTETPHPYEMBIX IO YaCTSAM.
MHTepupoBaHye BEIpAXXEHUM, COAEPKAILINX KBAIPATHBINA TPEXUWIEH.
WHuTerpupoBanue npocTeimmx qpooei.

HHTerpupoBaHre panuoHaTBHBIX APOOCH.

MHaTepupoBanue mpocTeHIMX UppalluOHaIbHOCTEH.

.*TpI/IFOHOMeTpI/I‘-ICCKI/Ie IIOACTaHOBKH.
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WHTerpupoBaHue TPUrOHOMETPHYESCKUX BBIPAKEHHH.
YHuBepcanbHas NOJCTaHOBKA.
Hebepymuecs uaTerpansl.

3anava o MoLaaAd KpUBOJIMHEWHOM Tpanennu. IHTerpanbHble CyMMBI.

OmnpenesieHHbINH HHTETPaJ
®opmyna Herorona-JleitOHuma.
CBoiicTBa OnpeAeIeHHOr0 HHTETpaIa.
WHTerpai ¢ nepeMeHHbIM BEPXHUM MPEIEIIOM.
dopmyna HHTETPUPOBAHUSA IO YACTSIM B OIIPECICHHOM HHTErpasle.
3amMeHa IEPEMEHHON B ONPEAEICHHOM UHTErpase.

I'eomeTpryecKkre NPUIOKEHUS ONPEAETICHHOTO HHTErpaja

BBIYUCIICHHE TUTOLIAI UIOCKON (HUTYPBHI;

BBIYHCJICHUC OJIMHBI YT'U;

BBIYHCIICHHE 00heMa TEJIa 10 U3BECTHLIM mIomaasam CGHCHHﬁ;

BBIYHCIICHHE 00BEMOB TEll BpallCHU.
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MexaHudeckue MPUJIIOKCHUA ONIPCACIICHHOTI O UHTCrpaJia.

HecobcrBennsie unrerpanst [-ro u ll-ro pona.

JBoiiHOI1 HHTErpaJI
[MousiTre ABOMHOTO MHTErpana. [ eoMeTpruuecKuii 1 PU3MYECKHA CMBICI IBOMHOTO HHTErpaa.
CgoiicTBa TBOWHOTO MHTETpaIa (OJHO JOKA3aTh!).

Berunciienye 1BOWHOTO HHTErpaja B MPSIMOYTOJIBHBIX KOOPAWHATAX (CITydail PsIMOYTOJIBHOM 1
KPUBOJIMHEHOM 0051acTH).

3ameHa epeMeHHO! B IBOWHOM WHTETpale.
JIBOITHOI MHTErpaJl B NOJSPHBIX KOOPAHHATAX.

IIpunoxxenus aBoliHoro nHTerpana. [lpumep.

JnddepennnanbHble ypaBHeHUSs
Juddepennmansapie ypaBHeHus | mopsaka. O0iee n yacTHoe penieHus. 3anada Komm.
Juddepennmansaple ypaBHEHHUS C Pa3ICISIONIMMUCS TEPEMEHHBIMH, UX PEIlCHHE.
OnuHoponuble ud GepeHIanbHbIe ypaBHEHH | opsaKa, UX pelIeHHe.
Jluneiinbie quddepeHnnanbHbIe ypaBHeHUs | opsaka, UX pelieHue.

HMudbdepenunansubie ypasuenus I mopsinka. O01ee u yacTHoe pereHus. 3amada Ko,
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Huddepennunansueie ypasaeHus 11 mopsinka, qomyckaromye NOHMKSHHE Topsiaka ( , , ).
JluneiiHast 3aBUCUMOCTh U HE3aBUCUMOCTH (pyHKIMH. Onpenenurens BpoHckoro.

Jluneitnbie nuddepenuunansaoie ypasHenus I mopsaka. Teopema o cTpyKType 0OILEro pemeHus
JTUHEWHOTO ofgHOpoaHOTO AudepennmansHOro ypasHeHus I mopsaka.

Jluneiinbie ogHOpOAHBIC TUuddepeHInaNbHbIe ypaBHeHus [ mopsiika ¢ OCTOSIHHBIMU
KoadumenTaMu. XapakTepucTiHaeckoe ypaBaenue (ciaydait D > 0).

Jluneiinbie ogHOpOAHBIC MU depeHInaNbHbIe ypaBHeHus [ mopsinka ¢ OCTOSIHHBIMU
KoadumenTaMu. XapakTepucTiHieckoe ypaBaeHnue (caydait D = 0).

Jluneitabie ogHOpOAHBIE MU hepeHnnanpable ypaBHeHus 1l mopsinka ¢ moCTOSHHBIMU
KoadumenTaMu. XapakTepucTiHaeckoe ypaBHeHnue (ciaydait D < 0).

Teopema o cTpyKType 0OIIero pemeHus INHEIHHOro HeoqHOPOoAHOTO AuddepeHmaT-HOro
ypaBHeHus 1l mopsinka.

Pemenne nuHEHOTO HEOAHOPOAHOTO MU hepeHnnanpHoro ypasHenus 11 mopsaka co cnennaibHON
MPaBOil YaCTHIO .

Pemenne nunaeHOTO HEOMHOPOAHOTO MU hepeHnnanpHoro ypasHenus 11 mopsaka co cnennaibHON
IIPaBOM YacThIO .

Cucrema nmuHEHHBIX qUQdepeHInaTbHEIX YpaBHeHHH. 3agada Komu. MeTo ucKimtoueHus
HCU3BCCTHBIX.



