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1. MACIHOPT PABOYEH YYEBHOM IMPOI'PAMMBI JJUCIHUATIJIMHBI
DJIeMeHTBI BbICIIel MaTeMaTHKHU

1.1. ObaacTh NpUMEHEHHS MPOTrPAMMBbI

PabGouass yueOHas mporpamMma JUCIHUIUIAHBI SIBJSETCS YacCThIO IMPOTPAMMBI
MOATOTOBKU  CIICIIMAIMCTOB cpeaHero 3BeHa B coorBeTctBHM ¢ PI'OC 1o
crienimanabHOCTH CITO 09.02.01 KoMIIbIOTEpHBIE CUCTEMBI M KOMITJIEKCHI.

1.2. MecTo IMCUMIUIMHBI B CTPYKTYPe OCHOBHOI NpodeccuoHAIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI:
npoduiibHas ydyeOHasi TUCHMILINHA
1.3. Heau u 3aga4u AMCUMILIMHBI - TPEOOBAHUS K pe3yJIbTaTaM 0CBOEHHA
AUCHUNIIHHBI:
B pe3ynbTaTe 0CBOCHHUS TUCUUIIIIMHBI 00YYarOIUNCs TOJKEH YMETh!
—  BBINOJHATH ONEpaliy HaJl MAaTPULIAMH U PEIIaTh CUCTEMbI JTUHEHHBIX
YpPaBHECHUH;
—  MPUMEHSTbh METOJbI TU(DPEpeHIMATBHOIO U UHTErPAaJIbHOTO UCUHUCIICHHUS;
—  pewath auddepeHuanbHbIe ypaBHEHUS

B pe3ynbrate 0CBOCHUS JUCHUILUIMHBI 00YUYaIOIIUICS JOKEH 3HATD:
—  OCHOBBI MAaTEMaTHUYECKOTO aHAJIN3a, IMHEWHON anreOphl U aHATUTUYECKON
r€OMETPHUH;
—  OCHOBBI TU(PPEepEeHIINATBHOTO U UHTETPATIEHOTO UCYHCIICHUS

komnerennum : OK 1-9 ;11K 1.2, 1.4, 2.2
JUYHOCTHBIE pe3yabratbi: JIP 4, JIP 7, JIP 10, JIP 15, JIP 24, JIP 28-29, JIP 33

Kon HaunmenoBanue pe3yabrara 00y4eHust
1 2
K 1.2 Pa3pabaTbIiBaTh cXeMbl IU(PPOBBIX YCTPOICTB HA OCHOBE

HHTEIrPAJIbHBIX CXEM paSHOﬁ CTCIICHN MHTCTpalln.

IIpoBOINTE U3MEPEHUS TAPAMETPOB TPOEKTUPYEMBIX YCTPOUCTB U

I[IK 1.4
ONpPEeNENATh MOKa3aTeNN
K 2.2 [Ipou3BOUTE TECTUPOBAHUE, ONIPEACIICHUE TAPAMETPOB U OTIAIKY
' MHUKPOIIPOIIECCOPHBIX CHCTEM.
OK 1 [ToHnMaTh CyIIHOCTD U COIUATBHYIO 3HAYUMOCTh CBOEH Oymymei

npodeccuu, NPoSBIATH K HEH YCTOHYMBBIN HHTEpeC




Opranu3oBbIBaTh COOCTBEHHYIO NESATEILHOCTD, BRIOUPATH

OK 2. TUIIOBBIE METObI M CIIOCOOBI BBIMOIHEHUS MPO(ECCHOHAIBHBIX
3aj1a4, OI[EHUBATH MX YPPEKTUBHOCTD U KAYECTBO
OK 3 [TpuHMMaTh pelieHus: B CTAaHAAPTHBIX U HECTAHIAPTHBIX CUTYALUAX U
' HECTHU 32 HUX OTBETCTBEHHOCTh
Ocy1iecTBIATh HOUCK U MCII0JIb30BaHKE HHPOPMALIUHY,
OK 4. HE00X0auMOM 17151 3PPEKTUBHOTO BHIIOTHEHHUS TIPO(PECCHOHATBHBIX
3aj1a4, NPo(HeCcCHOHAIBHOTO U IMYHOCTHOT'O Pa3BUTHS
OK 5 Hcnonb3oBath nHOPMALIMOHHO-KOMMYHHUKAIIUOHHBIE
' TEXHOJIOTUH B MPO(ECCUOHAIBHON JeSITeIbHOCTH
OK 6 PaGoratk B KO/IEeKTHBE U KOMaH i€, 3PPEKTUBHO 00IIATHCS C
' KOJIJIETaMH, PYKOBOJICTBOM, TOTPEOUTENAMU
OK 7 Bpatb Ha ce0st OTBETCTBEHHOCTH 3a pabOTy WIEHOB KOMaHIbI
’ (TOAYMHEHHBIX ), PE3yJbTAT BHIIIOJIHEHUS 3aJaHUI
CamocToaTeNnbHO ONpeAesaTh 3a/1a4l TPOPECCHOHATIBHOTO U
OK 8. JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCSI CaMOOOPa30BaHUEM, OCOZHAHHO
IUTAHUPOBATh MOBBIIIEHUE KBATU(UKALIIH
OK 9 OpHeHTHPOBATHCS B YCIOBUSAX YaCTON CMEHBI TEXHOJIOTHUM B

po(ecCHOHANEHOM e TEIbHOCTH




JIP 4.

[TposiBsromuii U JEMOHCTPUPYIOLINH yBa)kKeHUE K JIIOSM TPY/a,
OCO3HAIOIINI IIEHHOCTh COOCTBEHHOTO Tpyna. CTpeMsImuiics K
(OpMHPOBAHHUIO B CETEBOM Cpejie TMUHOCTHO U MPO(ECCHOHATBHOTO
KOHCTPYKTUBHOTO «IIM()POBOTO CIIe/1a»

JIP 7.

Oco3Harouuil NPUOPUTETHYIO LIEHHOCTh JINYHOCTHU YEJIOBEKA;
yBa)KaroIUK COOCTBEHHYIO U UY>KYIO YHUKAIIBHOCTD B Pa3IM4HbIX
CUTYallMsX, BO BceX (OpMax M BUJAX JEATEIbHOCTH.

JIP 10.

3a00TsImuiics 0 3aluTe OKPYKaroIel cpeibl, COOCTBEHHON U UyKOH
0€30macHOCTH, B TOM YHCiie HU(POBOIA.

JIP 15.

[TposiBnsitoIIU# TPaXKIaHCKOE OTHOILIIEHUE K MTPOdECCHOHATBHON
JIEATETLHOCTH KaK K BO3MOXHOCTH JINYHOTO yYacCTHs B PEIICHUU
0OIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIEM

JIP 24.

Crpemsmuiicss K caMOpa3BUTHIO M CAMOCOBEPIIIEHCTBOBAHHUIO,
MOTHBUPOBAHHBIN K 00Y4EHUI0, MPUHUMAIOLINIA aKTUBHOE YJacTHE B
COLIMAJIbHO3HAYUMOM J1€ATEIbHOCTH HA MECTHOM U PETHOHAIEHOM
YPOBHSX

JIP 28.

[IprHUMAOIIMI ¥ UCTIOJIHSAIOUIMN CTaHIAPThl AaHTUKOPPYILIHOHHOTO
MMOBEICHUS

JIP 29.

CnocoOHBIHM CTaBUTH Tiepe]T COOOH 1eTH 10T BOSHUKAIOIIINE
JKU3HEHHBIE 3a/1a4H, MOAOUPATh CIIOCOOBI PEIICHUS U CPEICTBA
pa3BI/ITI/ISI, B TOM YHHCJIC C UCITOJIB30BAHUECM I_[I/I(prBBIX CpeJICTB;
COJICHCTBYIOIININ MOAEPKAHUIO TIPECTHXKa CBoel mpodeccuu u
0o0pa3oBaTesbHOI OpraHu3anuu

JIP. 33

YMermuii aHaTM3upoBaTh padodyI0 CUTYAITHIO, OCYIIECTBIISIOIIII
TEKYIIUI U UTOTOBBI KOHTPOJIb, OLICHKY U KOPPEKIIUIO COOCTBEHHON
JESATEIIBHOCTH, HECYIIUI OTBETCTBEHHOCTD 3a PE3YJIbTaThl CBOCH
paboThI




1.4. KoJim4ecTBO 4acOB HA OCBOeHHE MPOrPaMMbl JUCHMIJIUHBI:
MaKCUMaJbHOW yueOHOU Harpy3ku oOydaromierocs 210 yacos, B TOM
qHCIIe:
00s13aTeNBbHOM ayIUTOPHON yueOHOM Harpy3ku obydaromerocs 142 yaca;
CaMOCTOSTEIILHON pab0ThI 00yJaronerocs 56 4acos.

2. CTPYKTYPA U COJAEPKAHUE JUCHUIIINHBI
2.1. O6beM yueOHOI TMCUMIINHBI M BUAbI Y4eOHOIi padoThl

Bup yueOHo# padoThI Oovem uacos

MakcumaJsibHas yuyeOHasi Harpy3ka (Bcero) 210
Oo0si3aTesibHas Ay IUTOPHAs YueOHAasi HArpy3Ka (Bcero) 142

B TOM YHUCJIE!

TEOPETUUECKOE 00yUCHUE 88
[IPAKTUYECKUE 3aHATUSA o4
CamocTosiTesibHasi padoTa o0y4yarmerocs (Bcero) 56
KoncyabTanuu 12
Wrtorosas artectaius 3a4er




2.2. TemaTnuyeckmii JIAH M CcO/Iep:KaHUE Y4eOHOH TMCHUIIMHBI «JIeMeHThI BhICIIeil MaTeMaTHKN»

HanmenoBanue pa3ienoB | Coxep:kanue y4eGHOT0 MaTepHaJa, 1alopaToOpHbIe H PAKTHYECKHE PAbOThI, CAMOCTOSITEILHAS O0bem yacoB YpoBennb
H TEM nafora ocroeuua
i 2 3 4
BBenenue 1
Conep:xaHue yueOHOro Marepuasa 1 5
MarteMaTuKa, ee PoJib ¥ 3HAYeHUEe B TeXHHKe.
Pa3znen 1. JineMeHTBI 16
JIMHEHHOH aJIreopbl
Tema 1.1. MaTpuubi u Colep:kanue V4eGHOro MaTeDpHAJIA 5 2
onpeneauTeu Onpenejienne MaTpuubl. JleicTBHSI Hajg MaTpMUaMM, MX cBoiictBa. Omnpegeaureau 2-ro u 3-ro 3
nopsiAKa, BbIYHCJIeHHE omnpeneauTeneii. Onpeneaurejd N-ro mopsiika, CBOMCTBA ompeaeuTeIei.
MuHOpbl M ajredpanyeckue A0MoJHeHus. Pa3inoikeHue ompeaeuTeNs MO 3JeMEHTAM CTPOKH WJIH
crosibna. OOparHast marpuna. PaHr marpuubl. JjeMeHTapHble NPeodPa3oBaHUs MAaTpPUIbIL.
[IpakTu4yeckoe 3ansaTue Nel 2
Brruucienue onpenesaunresnei. JleiictBus Hax MaTpULAMU.
Tema 1.2. Cucremsr Conep:kanue v4e0HOro MaTeDHAJIA 10 2
JIHHEHMHBIX YPABHECHHHU OjaHOpoAHbIE U HEOJHOPOAHbIE CHCTEMbI JHUHEHHBLIX ypaBHeHMi. OmnpeaeauTeab cUCTEMbI N 2
JIMHeHBIX ypaBHeHMid ¢ N HeudBecTHbIMU. IIpaBuiio Kpamepa nisi pelieHusi KBaJpaTHOM CUCTEMbI
JIMHEeHHBbIX ypaBHeHmii. TeopeMa 0 CylmecTBOBAHMM M €IUHCTBEHHOCTH peIIeHUS] CHCTEMBI N
JINHEHHBIX ypaBHeHMH ¢ N Hen3BecTHLIMU (Teopema Kpamepa). MeToa ncKI0UYeHHEe HEU3BECTHBIX -
IIpakTnueckoe 3ansaTue Ne 2 2
Peimenne cucremMbl JHHEHHBIX ypaBHeHHii mo mpaBuiay Kpamepa. Peinenne cucremMbl JHHEHHBIX
ypaBHeHHi# MmeToaoM I'aycca.
CamocTosiTesibHast padoTa odyuyarommxes Ne 1 7
PaGora ¢ yueOHbIM MaTepuajioM. IlucbMeHHbIe 0TBETHI HA KOHTPOJIbHbIE BONPOCHI [0 TeMe
«MaTpHuIIbl U ONpeIeTuTe
Penrennie viipaxxkHeHuii o reMe «MaTpHiibl ¥ oNpeIeJUTEIN
Pa3zgen 2. JiieMeHTHI 22
AHAJINTHYECKOMH
reoMeTpuu
Tema 2.1 BexTophbl. Coaep:xxaHye vV4e0OHOro MarepmaJia 6 2
Omnepauuu HaJx BeKTOpamMu|Onpeeaenne BekTopa. JIuneiinbie onepanuu HaJ BeKTOPAMHU, HX cBoiicTBa. KoopauHaThl BeKTOpA. 2

J/lekapTOBBI NPSIMOYT0JIbHBIE KOOPAWHATHI B IpocTpancTBe. Moayab BekTopa. CransipHoe
Mpou3BelcHNe BEKTOPOB. BeIuncienne cKaasipHOro NPOU3BeieHUs Yepe3 KOOPAUHATHI BEKTOPOB.




1 2 3
IIpakTuyeckoe 3anaTHe Ne 3 KoopauHaTsl BeKTOpAa. 2
[IpakTuyeckoe 3ansaTue Ne 4.Boruuciaenue MoayJisi H CKAJISIPHOTO POU3BeeHUs1 BEKTOPOB. 2
Tema 2.2. lIpsimast Ha ConenzaHue vieOHOI0 MaTeDHAIA 14
miiockoctu. Kpusbie I[IpaAMasi Ha MJIOCKOCTH: yPaBHEHUE € YIJI0BbIM K03 PuuueHTOM, YpaBHeHHe NPSAMOii, mpoxoasiuiei 4
BTOpOro nopsiika yepe3 JABe JAaHHbIE TOYKH, NapaMeTPUYeCKHe YPAaBHEHMs, YpPaBHeHHe B KaHOHHYecKoil dopme.
Kpusble 2 -ro nopsiika, KaHOHUYeCKHe YPABHEHUSI OKPYKHOCTH, 3JUIMIICA, THIEPOOJIbl, MAapadoJIbl.
[IpakTu4yeckoe 3ansaTue Ne S.Pemenue 3a1a4 Ha cocTaB/ieHHe YPABHEHUI NPSIMbIX. 2
IIpakTuyeckoe 3anaTHe Ne 6. CocTraBijieHHMe ypaBHeHHH NPSIMBIX M KPHMBBIX 2-TO0 NOPSIAKA, HX 2
CamocTosiTeJIbHasi padoTa o0yuyaronuxcs Ne2 8
Pa6ora ¢ yueonbiM MaTepuajom. CocTaBjieHre TA0JIUIBI U3 KJIIOYEBBIX CJI0B M MOHATHIA /OMOPHBIH
KOHCIEKT/Mpe3eHTannio TeMbl «BekTopbl. Onepanuu HaJx BEKTOPaMM»
Pemenue ynpa:xxnenuii mo reme «Bekropbl. Onepanuu Hajg Bekropamu. Ilpsimasi Ha JIOCKOCTH.
KpuBbie BTOpOro nopsjaka.»
CocTaBlieHHe TEMATHYECKOro KDOCCBODIIA
Pa3nen 3 OcHoOBBI TeOpUH 15
KOMILTIEKCHBIX YHCeN
Tema 3.1. Komnuiekcubie  |Conensxanue v4eGHOI0 MaTeDHAaIa
JHCJIA OnpeaeeHne KOMILIEKCHOT0 YMCJIa B ajireopanueckor popme, 1edcTBHA HaJ HUMH. I eomeTpuueckoe 4
n300pakeHHe KOMILIEKCHBIX 4Yucel. Pemenue anredopanyeckux ypaBHeHuil. Tpuronomerpuueckasi
dopma komimiekcHbIX uuced. Ilepexox ot aaredpamveckoii GopMbl K TPUTOHOMETPHYECKOH M
oOpaTHo. /JlelicTBUSA HAl KOMIUIEKCHBIMHU YHCJIaMH B TpUroHomerpudeckoi gopme. IlokasateanHan
opmMa KOMIJIEKCHBIX YK eI, JelCTBUS HAJ HUMM.
IIpakTHyeckoe 3ansaTHe Ne 7. [leficTBHA HaJl KOMINICKCHBIMH YHCJIAaMH B ajredpandeckoi gopme. 2
IIpakTuyeckoe 3ansaTHe Ne 8. JleiicTBMSI HAJ{ KOMIUIEKCHBIMH YHCJIAMH B TPHTOHOMETPHYECKOH M 2
MoKa3aTrejJbLHOH opMax.
IIpakTuyeckoe 3ansitue Ne 9.I1epexon ot anreépanydeckoi popMbl K TPHTOHOMETPUYECKOH U 00PATHO. 2
CamocTosiTesibHasi padoTa o0yuaromuxcsi Ne3 5
[loaroroBka coodienusi/pedepara/mpe3eHTANUM MO OHOMN U3 TeM:
«Pelenne cucreM ypaBHenuii B moJie C»
«IloasipHast cucTeMa KOOPAMHAT, HCTOPUHM BO3HUKHOBEHUS»
«O0JacTH NIPUMEHEeHUs] KOMILJIEKCHBIX YHCeD)
PemeHue 3a1aHuii Mo BapuaHTaM 1o TeMe « JleiicTBUSI HA KOMIIJIEKCHBIMM YHCJIAM U
Pa3znen 4 OcHOBBI 148
MaTeMATH4eCKOro
Tema 4.1. Teopus Conep:xaHnue yueOHOro MaTepuaJa 11




Npenenos. UuciioBble 1OCAEA0BATEIbHOCTH. MOHOTOHHBIC, OIpaHUYEeHHbIe HocjJegoBaTeabHocTH. Ilpenen 6
HenpepbIBHOCTH MoC/1e10BaTEIbHOCTH, CBoiicTBa mpeaena. beckoHedyHO MaJjible M 0eCKOHEYHO OOJbIIUe
MOCJIeJOBATEIBLHOCTH, CBSI3b MEXKIY HUMH, CHMBOJIMYeckHue paBeHcTBa. Ilpemen cymmbl,
Mpou3BeJeHNsl W YACTHOIO JBYX mocjaenoBarejibHocTeil. IIpu3dHak cX0AUMOCTH MOHOTOHHOM
nmocjaea0BaTeJbHOCTH. Hnclio e.
IIpenen d¢yukuun. CpoiictBa mnpeaena ¢ynkunu. OaHocToponHue mnpeaennl. Ilpemen cymmbl,
npou3BeAeHusl U YacTHOro AByX ¢yHknuii. HempepbiBHbIe (pyHKLIHNH, HX cBolicTBa. HenpepbIBHOCTH
DJeMEHTAPHbIX M CJHO0KHBIX ¢GyHkumii. 3aMeuaTeabHble mpedeabl. Touku pa3pbiBa, HX
[IpakTuyeckoe 3ansaTre Ne 10. TexHuka BLIYHCIEHUS MpeaeIoB. 3aMedaTebHbIE MPeaeabl. 2
CamMocTosiTeJIbHAs padoTa odyuarommuxcs Ned 3
Pemenue 3a1a4 no BapuanTaM no teme: «UucjaoBble M0ca€10BATETbHOCTH
[loaroroBka coo0uenus no teme: «OIHOCTOPOHHME NIPEEJIbIY.
Tema 4.2. Conen:xxanue vieOHOT0 MaTeDHAJIA 23
JuddepenuuannLuoe Onpenenedue mnpou3sBoaHoil ¢yHkuuu. IIpousBogHbIE OCHOBHBIX 3JIEMEHTAPHBLIX (DYHKIIHUIA. 10
ucuucieHne GyHKIuu Inddepenunpyemocts Ppynkuuu. JAuddepenunan ¢ynxkuuun. IIpousBogHasi cJa0KHONH (YHKIUM.
oaHoii neiicrBuTeabHoii  ([IpaBuna nuddepeHupoBaHus: NPOU3BOJHASI CYMMbI, IPOU3BeleHUs1 M YacTHOro. IlpousBoanbie H
nepeMeHHOn nuddepeHIHAIBI BBICIIMX NOPAAKOB. PackpbiTHe HeompeaedeHHocTeid, npasuiao Jlonuras.
Bo3pacranue u yobiBaHue (PyHKIU, YCJOBUS BO3PACTAHUA M YObIBaAHHMS. JKCTPeMYMbI (DYyHKIUIA,
He00X0IMMoe yCJI0BHe CyllleCTBOBaHUS IKcTpemMyMa. HaxoxneHune 3KCTpeMyMOB ¢ IOMOIIbIO TIEPBO
npou3BoaHoi. Beinykiibie pynkuuu. Touxn neperuda. Acumntorsl. [loHoe HccaenoBanne GyHKIUM.
IIpakTuyeckoe 3ansaTHe Nell. Boruncienue npon3BoaHbIX pyHknuii. 'eoMmeTpuyeckuii u 2
usnyeckuii cMbICJ MPOU3BOAHOI U TuPdepeHnaa.
[IpakTu4yeckoe 3ansaTue Ne 12, IlpousBoaHas cji0:kHOIi PYyHKIMH. 2
IIpakTuyeckoe 3ansaTHe Ne 13. McciienoBanue (yHKIIMH M IOCTPOCHHE X IPa(PUKOB. 2
CamocTosiTe/1bHast padoTa o0yuyaromuxces NeS 7
IloaroroBka coodienus no teme «IlpoucxoxneHue NOHATHS MPOU3BOAHOI. CHMBOJIBI M TEPMUHBI
NPoN3BOAHOIN». BhinosiHeHue rpadguyeckoii padotsl mo teme: «Mccaenopanue GyHKIUM ¢ TOMOIIbLIO
NMPON3BOJAHON U OCTPOEHMS ee rpauKa
3anonneHue Ta0aMUbl «MeknpeaMeTHble CBA3M TeMbl «IIpou3BogHas»».
Tema 4.3. Conepskanue v4eGHOr0 MATEDPH A 17
JnddepenunanbHoe DYHKIUM HECKOJbLKHUX JAeliCTBUTENbHBIX mNepeMeHHbIX. OcHoBHble TmoHsATHsSA. Ilpenea u 8
HCYUCIeHHEe QYHKIMT HeNpepbIBHOCTL  (QYHKIMH HECKOJIbKHX mepeMeHHbIX. CpoiictBa. YacTHble NpPOM3BOIHBIC.
HECKOJIbKHX Jndpepennnan. llponssoansie u AuddepeHnnanbl BHICIIAX NOPSIKOB.
el CTBUTEIbHBIX IIpakTuyeckoe 3ansaTHe Ne 14. BorunciieHne Npou3BoIHBIX M TH((PepeHInAT0B BHICHINX MOPSIAKOB 2
MepeMEeHHbIX (yHKIMIT HeCKOJIBKHUX NepeMeHHBbIX.
CamocTosiTelbHasi padoTa odyuyarommxes Ne6 7

IInceMeHHBIe 0TBeThI Ha BONPockl o TeMe «IIpousBognbie n tuddepeHnuanbl GyHKIui
HECKOJILKHX NlepeMeHHbIX» U pellleHue 3aJaHuii no odpasuy.
[loaroToBka CoOOIIEHMS/IOKIANA/ TIPE3EHTANIMU 10 _TeMe «YCJOBHbIN 3KcTpeMYM dVHKIMIA

10




IMEPEMECHHBIX».

Tema 4.4.
Wurerpanbnoe CoaepsxaHue yueGHOTo MaTepHaia 33
ucunciaenne GyHKIHH Heonpenenenublii MHTErpajg, ero cpoiicrBa. Ta0auua OCHOBHBIX HHTerpajoB. MeToa 3aMeHBI 12
O/IHO# KelicTBUTEIbHOM  [epeMeHHbIX. HMHTerpupoBanne mo 4vacraMm. MHWHTerpupoBaHue PpalMOHAJIBHBIX  (QYHKIMIA,
nepeMeHHOI M HTerpupoBaHne TPUroHOMeTPUYeCKUX GyHKUMIA.
OnpenejeHHblii UHTErpaj, ero cpBoiicrBa. (OcHoBHas ¢opMyja HHTErPaJbHOIO0 HCYMCICHUS.
N HTerpupoBaHne 3aMeHOH NepeMEHHOIl W MO0 4YacTsiM B onpeaejeHHOM uHTerpaJe. Ilpuioxennsi
onpeieJIeHHOT0 HHTErpaJjia B reoMeTpUH.
HecoOGcTBeHHble HMHTErpajgbl ¢ OeCKOHEYHBIMHM mpenejamMu  uHTerpupoBaHusi. IloHsTHe
HEeCOOCTBEHHBIX MHTErPAJI0B OT HEOrPAHUYEHHBIX (PYHKIMIA.
[IpakTu4yeckoe 3ansaTue Ne 15, 3ameHna nepemMeHHoii B HeonpeaeJJleHHOM HHTerpale. 2
[IpakTu4yeckoe 3ansaTue Ne 16. UHTerpupoBaHue mno 4acTsm. 2
[IpakTu4yeckoe 3ansaTue Ne 17. UHTerpupoBaHue panuoHaIbHBIX Ipo0eil. 2
[IpakTu4yeckoe 3ansaTue Ne 18. UHTerpupoBanne TpUroHoMeTpudeckux GpyHKIuii. 2
I[IpakTuyeckoe 3ansaTue Ne 19. BpluucieHue miomaneii ¢uryp ¢ mnoMoumbl oOnpeaeJeHHbIX 2
CamocTosiTesibHAas padoTa o0yuaromuxcst Ne7 5
CocTaBJjieHUe TA0IULbI OCHOBHBIX (DOPMYJI M CBOMCTB Heolpe/ieJeHHbIX HHTErPAJIOB U BbINOJIHEHUSA
3aaHuUs MO0 3aM0JHEHUIO MPOIYCKOB .
Pemenne 3agaHuid Mo 3aKpeNJIeHHI0 M CHCTEMAaTH3alluy 3HAHU# TeMbl «HeonpeaeeHHBIH HHTErpan»
CamocTosiTeJIbHAsI padoTa odoyuaromuxcs Ne§
I1o 1aHHBIM H300pakeHHsIM cocTaBjaeHUue GopMYyJI BBIYHCIEHHS IJIOMIAAeH IUIOCKUX (pUryp U 6
penleHue 3aJaHNid Mo BapuaHTam no teme «lIpuMeHeHnne onpeaeeHHOr0 HHTErPAIay.
CocTaBJ/ieHHe TeMATHYeCKOro KpoccBopaa
IloaroroBka coo01ICHNS 0 DA3BUTHHN MHTEIDAJLHOIO HCYHCICHN.
Tema 4.5. UnTerpanbnoe |[Coxeps:kanue v4eGHOI0 MaTepHAIA 14
ucunciaenue GyHKIun /[Bolinble MHTErpaabl U UX cBoiicTBa. [loBTOpHBIEe MHTerpaabl. CBeleHHe ABOHBIX UHTEIPAJIOB K 8
HECKOJIbKHX MOBTOPHBIM B ciay4yae odjacteii 1 u 2 Tuna. [IpuiaokeHus IBOWHBIX HHTETPAJIOB.
MeACTBUTEbHbBIX IIpakTuyeckoe 3aHaTHe Ne 20. BprumciaeHue ABOHHBIX HHTerpajoB. IIpmiokeHusi JBOHHBIX 2
[epeMEHHbIX HHTErpajaoB.
CamocTosiTeJIbHAas padoTa o0yuarommuxcs Ne9 4
PaGora ¢ yuyeOHBIM MATepHaJiOM IO COCTABJEHUIO OMOPHOr0 KOHCIEKTa Mo Teme «J/IBoiiHbIe
HHTErPaJIbD)
Tema 4.6. Teopusi pspos  |Conepxanne vieOHOI0 MAaTEDHUATIA 30
OnpeaejieHue YUCJI0BOro psiga, CyMMa psijga, octaTtok psajga. Ceoiicrea psagos. Heodxoaumplii 14
MPU3HAK CXOAUMOCTH PsaoB. IIpu3HaKku cpaBHeHHs MOJOKUTENbHBIX psiaoB. [Ipusnaku Jlanambepa
1 Koln, HHTerpajbHbIi NPU3HAK CXOAUMOCTH. 3HaAKoUepeayomuecs: psaasl. [Ipuznax Jleiiouuna.
AOCOTIOTHASI U YCJIOBHAS CXOAUMOCTh. DYHKIMOHAIbHBIE MOCI€I0BATEILHOCTH U PsiAbl. CTeneHHbIe
psaabl. Paauyc u uaTepBa cxoqumocTH. IloBeneHue cTeneHHOro psija Ha KOHIAX HHTepBaja
cxogumocTH. O0J1aCTh CXOAMMOCTH CTENEeHHOro psifa. CBoMCTBA cTeneHHbIX pAaoB. Psaasl Teiinopa u
IIpakTuyeckoe 3ansaTue Ne 21. UccienoBanue CX0AMMOCTH 3HAKOMOJI0KUTETbHBIX PAIOB. 2
IIpakTuyeckoe 3ansaTHe Ne 22. McciienoBaHue Ha CXOANMOCTh 3HAKONEPeMEHHbBIX PSIAOB. 2
IIpakTHyeckoe 3ansaTHe Ne 23. UcciienoBaHue CTENEHHBIX PA/IOB HA CXOAUMOCTD. %
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[IpakTu4yeckoe 3ansaTue Ne 24, Pazno:xenue pynkuuii B psig @ypne.

CamocTosiTe/IbHast padoTa odyuyaromuxces Nel(

CocTapJiieHre Ta0JMIbl OCHOBHBIX MOHATHII TEOPUHU PS/I0B

IloaroroBka pedepara Ha oHY U3 TeM: « DYyHKIHOHANbHBIE PsiAbL. CTeneHHbIe PSAbD»,
«IIpumenenne psajaoB Pypbey», ¢ HCMOJIb30BAHHEM IVIAHA HANTUCAHUS.

Tema 4.7. O0bIKHOBeHHBIE (Copep:kaHue VIe0HOr0 MATEPHAJIA

28

nupdepeHunaNbHbIC OnpenesieHue 00bIKHOBEHHBIX T dhepeHnANBHBIX YpaBHeHUil. O01ee U YaCTHOe peleHusl.
ypaBHeHHs! YpaBHeHHs ¢ pa3ieJIéHHBIMU U Pa3ieJaomuMucs nepeMeHHbIMU. OTHOpoAHbIE YpaBHeHUs 1-ro
Mopsiika. Y paBHeHUs1, NPUBOASALIHECH K OAHOPOAHBIM. JIMHeliHbIe OTHOPOAHbIE H HEOAHOPOIAHDIE
ypaBHeHus1 1-ro nopsinka. nddepeHunanbupie ypaBHeHHs 2-10 opsiaka. JInHeiiHbie 0THOPOIHBIE
YPaBHEHHUsI 2-T0 MOPSIKA ¢ MOCTOSTHHBIMHI K03 (ppunmeHTaMu. JInHeiiHbIe HEOTHOPOAHbIE YPABHEHH S
2-T0 MOPSIAKA ¢ MOCTOSTHHBIME K03 unuentamu. JInddepeHunanbuple ypaBHeHHs, TOMYCKAIOIIHE

[IpakTuuyeckoe 3ansaTue Ne 25, Jluddepenunanbubie ypaBHeHus 1-ro nopsiaka ¢ pa3aeasiiouuMHucs
nepeMeHHbIMU. Pemienue nuddepennuanbubIX ypaBHenuii 1 -ro nopsijaka.

[IpakTu4yeckoe 3ansaTue Ne 26. JIuneiinbie ogHOpoaHbIe MU epeHIHATbHbIE YPABHEHUS 2-T0
MOPsAKA ¢ MOCTOSTHHBIMHU KO3 PpuumeHTamMmu.

[IpakTuyeckoe 3ansaTue Ne 27. Uucaennoe pemerue 1udgepeHUATLHBIX YPABHEHHIA.

CamocTosiTeJIbHAs padoTa odoyuarommxcsa Nell

Pemenne nuddpepeHIUATLHBIX YPABHEHHH

CocTaBiieHHEe KOHCIIEKTAa M0 TeMe «3agadyu, mMpuBoasue K An(ppepeHnuaIbHbIM YPABHEHHIM,
HMCII0JIb3YSl HHTEPHET-Pecypchl

BCEI'O

210

JIisi XapaKTepUCTHKHU YPOBHS OCBOEHHUsI Y1e0OHOT0 MaTepHaJia HCIIOJIb3YIOTCSI ClIeAyolue 0003HaYeHus: 2.
- penpoAYKTUBHBII (BBINOJHEHHE TSI TEIbHOCTH MO 00pa3iy, HHCTPYKIMH WU O] PYKOBOICTBOM)
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3. YCJIOBUS PEAJIUZAIUU ITPOT'PAMMBI IUCHUIIJIIMHBI

3.1. TpeboBaHus K MUHUMAJIbHOMY MAaTEPUATbHO-TEXHUYECKOMY
o0ecrne4eHn 10

Peanuzanus mporpaMMpl JUCITUTUTHHBI TpeOyeT HAMMIUs yaeOHOTO KabuHeTa
MaTeMaTUYECKUX TUCIUIUINH. Peanuzaius nporpaMmbl TUCIUILUIMHBI TPEOYeT
HaJuaus yaeOHOro KabnHeTa «MaTeMaTu4ecKux TUCIMILIME [lepedeHb OCHOBHOTO
o0opynoBanus kabuHera MareMaTuueckux AUCUUIUIMEY: 1. CToN yueHn4ecKui
nByxmecTHbid — 15 . 2. Cryn yuenndeckuid — 31 wr. 3. Ctos1 AByXTyMOOBBIN — | 1IT.
4. Mocka aynuropnas JIK-32 — 1 mt. 5. Cucremusiii 6110k Proxima — 1 mrt. 6. MonuTop
Aquarius — 1 mr. 7. Crena «MaTteMaTH4ecKuil CIpaBOYHUK» — 2 IIT. 8.
Crepeomerpuueckue moaenu — 43 mrt. 9. CtepeomMeTpuiecKue MiIakaTHULBI JJIs
pemenus 3a1a4 — 34 mt. 10.Y4eOHO-MEeTOIMYeCKNUN KOMITIIEKC.

O6opynoBaHue yueOHOTO KaOMHETA: - TOCaJ0YHbIC MECTA M0 KOJIMYECTBY
oOyyarommxcs;

- pabouee MecTO MpenoaaBaTes;

- KOMIUIEKT y4eOHO-HAIJISIAHBIX MOCOOMH « DJIE€MEHTHI BBICIIEH MaTeMaTHKI;
- TaONUIIBI, CTCH/IBI.

TexHuueckue cpeacTsa 00ydeHus:

- JI0CKa, UHCTPYMEHTHI ISl pabOThl y TOCKU

- KOMIIBIOTEP C JIMLIEH3UOHHBIM MTPOrPaMMHBIM 00€CIIEYEHUEM;
- MYJIbTUMEIUAANPOEKTOP.

3.2. UndopmanuonHoe odecrevyeHue 00ydeHus
Ilepedyennb yueOHbIX u3ganuii, UHTEepHET-pecypcoB, TOMOJHUTEILHOM
JIATEPATYyPbI

OcHoBHas:

1.Beicirass marematika [DnekTpoHHBI pecypc]: yueOHMK u mpaktukym mius CIIO / M. b.
XpunyHoBa [u ap.]; mox obur. pen. M. b. Xpumnynosoit, . U. Ilpiranok. — M.: M3garenscTBO
Opaiir, 2022. — 474 c¢. —  (IIpodeccuonanpHoe oOpazoBaHue). — Pexum moctyma:
https://urait.ru/bcode/

JonoJHuTEeIbHANA:

1.baBpun, 1. 1. MatemaTuka 1151 TEXHUYECKUX KOJUIEKEN U TEXHUKYMOB [ DJIEKTPOHHBIN
pecypc]: yueonuk u npaktukym st CIT1O / U. U. baBpuH. — 2-e u3., ucrp. u 1om. — M.
NznarensctBo HOpaiit, 2022. — 329 ¢. — (IIpodeccuonanbroe obpazoBanue). — Pexxum

nocryma: https://urait.ru/bcode/
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4. OcoGeHHOCTH peau3anuu padoyveil yueOHOM NPOrpaMmbl 1l CTYAE€HTOB-
MHBAJIN/I0B U JIMI ¢ OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS

1. Conepxanune oOpa3oBaHMsI W YCJIOBHUA OpraHu3alM oOydeHus W
BOCIMTAHUS CTYJEHTOB-MHBAJIUAOB U JIUI C OrPAHUYEHHBIMH BO3MOKHOCTSIMU
3I0pOBbSl  ONPEACIAIOTCS  HAcTosied  paboyeil  mporpaMmol, a  TakKxke
MH/IMBHU1yaJIbHOM MporpaMMoi peaduiInTanuy.

2.Bpi0op MeTooB 00y4YeHHUs OmpenersieTcss coiep)KaHueM OoOydeHwUs,
ypOBHEM  MpOo(ecCHOHANIbHOM  MOATOTOBKM  MEAAroroB, METOJUYECKOTO |
MaTepUaIbHO-TEXHUYECKOTO O0ECIEeUYeHHs, OCOOCHHOCTSIMU BOCHPUATHS y4eOHOMN
uHbOpMallMK  CTYJCHTAMH-UHBATUAAMH W  CTYJEHTAMH C OTrPaHUYCHHBIMH
BO3MOKHOCTSIMU 3/10POBBbSI.

3. Ilpu opranmzanuu ydeOHO- BOCIUTATENBHOTO TMpollecca HEOOXOIUMO
00ecreYnTh JOCTYM CTYyACHTOB K HH(OpMAILINK U 00ECIIEYUTh BO3MOKHOCTh OOpaTHOM
CBA3M C MpenojaBareieM. BaxHyro oOydarouryro (PyHKIUIO MOTYT BBIIOJHSTH
KOMITBIOTEPHBIE MOJIENN, KOHCTPYKTOPBI, KOMIIBIOTEPHBII TA00PATOPHBIN MPAKTUKYM
U T.J1..

4. JIns oOecrieyeHus OTKPHITOCTH M JOCTYIHOCTH 0Opa3oBaHUsl BCE y4eOHO-
METOIWYECKHE MaTepuanbl pasMemarTcs Ha MHTepHer- caiite «OIEKTPOHHO-
oOpa3zoBateinbHas cpefa TaMOOBCKOT0 TEXHUKYMa KEJIE3HOAOPOKHOTO TPAHCIIOPTay.

5. Ilpu HeoOX0aUMOCTH, B COOTBETCTBUHU C COCTOSIHUEM 3[I0POBBS CTYACHTA,
JIOIyCKaeTCsl NUCTaHIMOHHAs (hopma o0OydeHHUs.

6. ®opma mpoBeneHUS TEKYIIeH W MPOMEXKYTOUYHOW aTTeCTalluu JIsl
CTYJIEHTOB-UHBAJIN/IOB yCTaHaBJIMBAETCS C y4eToOM VHANBUAYaIbHbBIX
NcUX0(pU3NYECKUX OCOOEHHOCTEH (YCTHO, MUCbMEHHO Ha Oymare, MMCbMEHHO Ha
KOMITbIOTEpE, B (POpME TECTUPOBAHUS U T.I1.).

7. Tlpm HEO0XOMMOCTH CTYJEHTY-UHBAIUIY IIPEA0CTABIISAETCS
JOTIOJIHUTEIBHOE BpeMs JUIsl IOArOTOBKHM OTBETA HA 3a4€TE WM dK3aMEHE.

8. CryneHThl, UMEIONINE HApPYIICHHE CiIyXa, 005A3aTeNbHO JOJKHBI OBITH
CIIyXOIIPOTE3UPOBAHBI, T.€. UMETh MHIUBHUIYaJIbHBIE CIyXOBBIE alllapaThl.

[Tpu opranuzanuu 00pa3oBaTENbHOIO MpoLiecca OT MpenoaaBarens Tpedyercs
ocobast ¢pukcanusi Ha COOCTBEHHOU apTUKYJIAUUU. OCOOCHHOCTH YCBOCHHMSI TIIyXUMU
U c1a00CTBIIIAIMMU CTYICHTAMHU YCTHOM peur TPpeOYIOT MOBBIIIEHHOTO BHUMAHUS CO
CTOPOHBI MIPETOAABATENS K CIIEHUAIbHBIM MPO(PECCUOHAIBHBIM TEPMUHAM, KOTOPBIMU
CTYJIEHTBI IOJKHBI OBJIAJIETh B IIpoliecce 00yueHus. CTyA€HThI C HapyIIEHUEM CiTyXa
HY>KJAI0TCsl B OOJBIIEH CTENEHH B MCIOJIb30BAHUM PA3HOOOPA3HOrO HATJISIAHOTO
MaTepuaia B nporecce o0ydeHusi. CloxHbIe A1 TOHUMAHUS TEMbI JOJKHBI OBITh
CHAOXXEHbl KAaK MOXXHO OOJIbIIUM KOJMYECTBOM CXEM, JuarpaMMm, pPHUCYHKOB,
KOMITBIOTEPHBIX MPE3EHTALMI U TOMY MOJJOOHBIM HATJISIHBIM MaTEpHAJIOM.

C nenbio MojayyeHus CTYJEHTAaMU C HAapYUIEHHBIM CIyXOM HMH(OpMmanuu B
[OJHOM O0BEME 3BYKOBYIO MH(OpPMAIMIO HYKHO 00s3aTENIbHO JyOnIMpOBaTh
3PUTETBHOM.

O.Ilpu oOydeHuH ClembIX U CIHAOOBUIANIUX OOyYaromuxcs WHQPOPMAIIUIO
HEO0OXOMMO NPEICTaBUTh B TAKOM BHJE: KpyNHBIA mpU@T (16-18 myHKTOB), TUCK
(4TOOBI TIPOYMTATH C TOMOIIBID KOMIBIOTEPA CO 3BYKOBOM IPOrpamMMOoi),
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aynuokaccera. CreayeT NMpeaoCTaBUTh BO3MOXKHOCTH CJIETIBIM U CIIA00BUISIIIIM
CTyJIEHTaM MCHOJb30BaTh 3BYKO3aNMCHIBAIOIIME YCTPOMCTBA M KOMIIBIOTEPHI BO
Bpems 3aHsATHil. [Ipu nexkunoHHON dopMme 3aHATHI CTYACHTY C IJIOXUM 3PEHHUEM
CJIeTyeT pa3pelInTh MOJIb30BATHCS TUKTOPOHOM - 3TO €ro CIOcO0 KOHCIIEKTUPOBATb.
JUIsL CTyIEHTOB C IUIOXUM 3pPEHUEM PEKOMEHIYETCs O0OpyAOBaTh OAHOMECTHBIE
y4deOHbIE MECTa, BBIJCICHHBIC U3 OOIMEH TUIOMAaAn TOMEIICHUs pelbeHOn
(bakTypoii UM KOBPOBBIM MOKPHITHEM TOBEPXHOCTH MOJIA.

Ero cron nomkeH HaXOOuThCS B MEPBBIX psiAax OT MPENOIaBATENbCKOTO
crona. Crnemnble WM CHAa0OBUASIIME CTYIEHTHI JIOJDKHBI pa3MeniaThCcsi OMKe K
€CTECTBEHHOMY UCTOYHHUKY CBETA.

5. KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHUS
JUCHUITJINHBI

KonTposib uW omeHka pe3ylbTaTOB OCBOCHUA  Y4YCOHOM  JTUCIUIUIMHBI
OCYIIECTBIISIETCS TPEINOJaBaTeIeM B IMPOLECCE MPOBEACHUS TEOPETUYECKUX H
MPAKTUYECKUX 3aHSATUM, TECTUPOBAHUS, a TAKXKE BBIMOJHEHUS OO0YYalOIIUMUCS
WHJIUBUAYAJIbHBIX 33JIaHHUI, KOHTPOJbHOU pabOThI, SK3aMeHa.

Pe3yabTaThl 00yueHusi (0CBOEHHbIE YMEHUS, DopMbI U METOAbI KOHTPOJISI U OLEHKH
YCBOCHHbIE 3HAHMSA) pe3yabTaToB 00y4YeHust

YMeHus:

— TMPOU3BOJIUTH OINEPALINU HAJ -9KCMIEPTHOE HAOIIOJCHUE U OLIEHKA Ha
MaTpULIAMU U ONPEIEIUTENISAMU; MPAKTUYECKUX 3aHSATHUSIX,

— pemaTh CUCTEMbI JTUHEUHBIX - BBITIOJIHEHUE TPEHUPOBOYHBIX U
YPaBHEHHU; 3adeTHbIX 3aganuit (U13),

— TPOU3BOJINUTH JACHCTBUS C - pelIeHre CUTYallHOHHBIX 3a]1a4,
BEKTOpaMU; - BBITIOJIHEHUE KOHTPOJIbHBIX PadoT, -

— pemiaTh 3aJ1a4M, UCTIOIb3YS aTTECTAlMOHHBIN TEKYIIUN KOHTPOJIb
YpaBHEHHUS IPSIMBIX U KPUBBIX YCIIEBAEMOCTH,
BTOPOTO MOPSIAKA HA IIOCKOCTH; - 3a4€T

— BBIYUCIATH TPOU3BOIHBIC U
nuddepeHnuansl, HeonpeaeIeHHbIC
U OTIPEJICTICHHBIC HHTETPAJIBI;

— HCCJIEIOBATh HA CXOJUMOCTh
YHCIJIOBBIE PSIJIBI, pa3iiaraTh
aJIeMEHTapHbIE (VYHKIIUH B PSITT
Tennopa;
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PesyabTaThl 00yyeHus1 (0OCBOEHHBIC YMEHHUS,

YCBOEHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4eHHust

3HaHuA:

OCHOBHBIC ITOHATHA 1 MCTOABI

JUHEWUHOU aJireOphl,
AHaJIMTUYECKON r€OMETPUH,
MaTeMaTU4YECKOr0 aHaJIN3a,
TEOPUHU KOMIUIEKCHBIX YHCEII

- DKCIIEPTHOE HAONIOICHWE M OIICHKa Ha
MPAKTUYECKUX 3aHSITHUSX.

-TpaJUIMOHHAs CUCTEMa OTMETOK B OaJliax
3a KaXKIyIO BBITIOJIHEHHYIO padoTy.
-pa3yinyHbIe BUBI OMpOCca

- AQHAJIUTUYECKUH 0030p U3YYEHHOTO
MaTepuana.

- 3a4cCT.
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