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1. MACIIOPT PABOYEM ITPOT'PAMMBI YUYEBHOM JJUCIUITIJIMHBI

1.1. Obs1acTh NPpUMEHEHUsI MPOTPAMMBbI

Pabouas mporpamma yudeOHoi nucumruimHbl bJ[.03 Martemaruka sBISETCS
YacCThIO MPOTPAMMBI MMOJATOTOBKU CIIEHHAIMCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
OI'OC CIIO nna cneunansHoctu 44.02.02 IIpenogaBaHue B HaYaJIbHBIX Kjlaccax.

1.2. MecTo y4eOHOIl TMCHUIUVIMHBI B CTPYKTYpe NMPOrpaMMbl MOATrOTOBKH
CNENHMATHUCTOB CPe/IHero 3BeHa:
Hucrummaa BJ1.03 MaTtemaTnka BXOIUT B UK CPpeHETro (TIOJTHOTO) 00IIero

O6p&30BaHI/IH B KauecTBE 0a30BOM JUCITHUITIIINHEI.

1.3. Heau u 3agaun y4eOHOM JUCHMILUIMHBI — TPeOOBAHHUSA K pe3yJbTaTam
OCBOEHUSI TUCIHUIITUHBI:

OcBoeHue cojaepkaHus yueOHOU AUCHUILIMHBI «MaTeMaTuka» o0ecreurnBaeT
JIOCTUKEHUE CTYJICHTaMH CJICAYIOMINX Pe3yJIbTATOB:

JIMYHOCTHBIX:

— c(OpMUPOBAHHOCTh MPEJACTABICHUA O MaTeMaTHUKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SIBICHUN W TPOIIECCOB, UIEAX M METOJaX
MaTEeMaTUKHU;

— MOHMMAaHKE 3HAYUMOCTH MAaTEMAaTUKH JIJIsl HAyYHO-TEXHUUECKOTOo Mporpecca,

— chOpMHpPOBAHHOCTh OTHOIIEHHWA K MAaTeMaTHKEe Kak K 4YacTu
00IIIeYeIOBEYECKON KyJIbTYphI Uepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUSI MAaTEMAaTHKH,
ABOJIIOIIMEH MaTEMaTHUYECCKUX UJICH;

— Ppa3BUTHE JIOTUYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpakKeHUs,
QITOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HA YPOBHE, HEOOXOJIMMOM
151 Oyayiieit npodecCuoHaNbHOM EeITeIbHOCTH, JJIsl MPOI0JDKEHUST 00pa3oBaHusl U
caM0o0Opa30BaHMUS;

— OBJIaJICHWE MATEeMATHYCCKUMHU 3HAHUSMU M yYMCHHUSMH, HEOOXOAUMBIMH B
MOBCETHEBHOM JKM3HU, JIJI1 OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX TUCIUTIINH U
JUCIUTUINH MPo(dheCcCHOHATBHOTO HUKJIA, JIJIS TIOJydeHHsI 00pa30oBaHus B 00JIacTsX,
HEe TPeOYIONUX YrIIyOJICHHON MaTeMaTUYeCKON TTOITOTOBKH;

— TOTOBHOCTH M CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHCIIE
caM000pa30BaHWI0, HA TPOTSHKEHWW BCEH JKU3HU; CO3HATEIBHOE OTHOIIEHUE K
HEIMPEPHIBHOMY OOpa30BaHUI0 KAaK YCIOBUIO YCHEIIHOW NPO(ECCHOHATBLHON W
OOIIIECTBEHHOM JIEATENHLHOCTH;

— TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSATEIbHOM TBOPYECKOM U
OTBETCTBEHHOU JESITEIHLHOCTH;

— TOTOBHOCTh K KOJUIEKTMBHON paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
oOpazoBaTeabpHOM, 00IIECTBEHHO MOJIE3HON, Y4eOHO-UCCIEA0BATEIBCKOM, MPOSKTHOM
U APYTHX BHUJAX JCITCIbHOCTH;

— OTHOIIICHHUE K MPOPECCUOHATIBHON JACSATEILHOCTH KaK BO3MOXXHOCTH y4acTHs
B PCIICHWU JINYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAITMOHAIHLHBIX
npobiieM;

MeTanpeIMeTHbIX:



— YMEHHE CaMOCTOATEIBHO OMNPEEHATh LEIU IEATEIbHOCTH W COCTAaBIAThH
IUIaHbl  JICSITEIBHOCTH; CaMOCTOSATENIBHO OCYIIECTBIATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JIEATEIIBHOCTh; HCIOJIb30BAaTh BCE BO3MOXHBIE PECYPCHl JIA
JIOCTHKEHUSI TIOCTABJICHHBIX 1I€JIeH W peaiu3alluu IJIaHOB JIeATeNIbHOCTH; BHIOMpAThH
YCIELIHBIE CTPATETUU B PA3JIMYHBIX CUTYAIUsX;

— YMEHHME TPOJYKTUBHO OOIIAThCS W B3aUMOJCHCTBOBaTH B Ipollecce
COBMECTHOM AEATEIbHOCTH, YUYUTHIBATh MO3ULIMHU JPYTUX YYACTHUKOB JIESITEIBHOCTH,
3¢ EeKTUBHO pa3pemarbh KOH(PIUKTHI,

— BJAJICHWE HAaBBIKAMHM TIO3HABATENIbHOM, Yy4eOHO-MCCIIENOBATEILCKON U
IPOEKTHOM JESITeNbHOCTH, HAaBBIKAMU paspelleHus MpoOieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY IOMCKY METOJOB PEHICHHS MPAKTHYECKUX 33]ad,
NPUMEHEHUIO PA3IMYHBIX METO/IOB MTO3HAHUS;

— TOTOBHOCTb M CIHOCOOHOCTh K CaMOCTOATEJIbHOM WH(OPMAIIMOHHO-
II0O3HABATEJIbHON JEATEIbHOCTH, BKJIOUYAs YMEHHE OPUEHTUPOBATHCS B PA3IMYHBIX
UCTOYHUKAX HMHPOpMAlUM, KPUTUYECKH OLEHUBaThb M  HHTEPIPETUPOBATH
uH(pOpMaIMIO, IOTYYaEeMYIO U3 Pa3IMYHbIX HCTOUHUKOB;

— BJIAJICHHUE SI3BIKOBBIMU CPEICTBAMHU: YMEHHE SICHO, JIOTUYHO WU TOYHO
U3JIaraTh CBOK TOUYKY 3PEHUs, UCIIOJIb30BATh aJICKBATHBIE S3BIKOBBIE CPENICTBA;

— BJAJICHUE HaBbIKAMHU IIO3HABATEIbHOM peQuieKCMM KaK OCO3HAHUSA
COBEpPIIAEMBIX JEHCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pE3ylbTaTOB U
OCHOBAHM, IpaHUI] CBOEr0 3HAHUS M HE3HAHMS, HOBBIX NO3HABATENIbHBIX 3a7a4 U
CPEIICTB JIJIsl UX JOCTHIKEHHS,;

— 1EJICYCTPEMIICHHOCTh B NMTOMCKAX U MPUHATUM PEIICHUN, COOOPA3ZUTETbHOCTh
U MHTYULHUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX TMPEJCTABICHUN; CHOCOOHOCTD
BOCIIPUHUMATh KPAcOTy U TAPMOHUIO MUPA;

npeaIMeTHbIX:

— c(OPMUPOBAHHOCTh NPEACTABICHUNA O MaTeMaTHKEe KaK 4acTh MHPOBOU
KyJIBTYpbl 1 MECTE€ MaTEMAaTUKH B COBPEMEHHOM IUBUIIM3ALUH, CIIOCO0AX OMHCAHUS
SBJICHUM peajbHOr0 MUPA HA MATEMATHYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTh MPEACTABICHUI O MAaTeMAaTUYECKUX MOHATHIX Kak
BOKHEHIIMX MAaTEMATHYECKUX MOJEIAX, ITO3BOJSIIOINIMX ONKMCBHIBATH W HW3y4aTh
pa3Hble MPOLECCHl M SBJICHMS; I[OHMMAaHHE BO3MOXHOCTH aKCHOMAaTHYECKOIrO
NOCTPOEHUSI MaTEMAaTUYECKUX TEOPUIL;

— BJAJCHHE METOJAMM JOKA3aTeNbCTB M aJTOPUTMOB PEIICHHS, YMEHUE HX
MPUMEHSThH, IPOBOJUTH J10Ka3aTEIbHbIE PACCYKJICHUS B XO/I€ PEIICHUS 3a]1ay;

— BIAJCHUE CTAHJAPTHBIMM TPUEMaMHU PEIICHUS PAMOHAIBHBIX U
UPPALMOHATBHBIX, TOKA3aTENbHbBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPaBEHCTB, X CUCTEM; MCIOJb30BAaHUE TOTOBBIX KOMIBIOTEPHBIX MPOrPAMM, B TOM
yycie JUIsi TMOMCKA MyTH peleHUus M WUIOCTpAllMd pEeUIeHUsT ypaBHEHHM U
HEPABEHCTB;

—  c(OPMHUPOBAHHOCTb  MPEACTABIEHUH 00  OCHOBHBIX  MOHITHSX
MaTE€MaTUYECKOr0 aHaJM3a U UX CBOMCTBAaX, BJIAJICHHE YMEHHEM XapaKTepU30BaTh
noBeseHre (QYHKIUH, UCTIOIb30BaHUE MOTYUYCHHBIX 3HAHUH JJI1 OMUCAHUS M aHan3a
peanbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMH IOHATHUAMH O IUIOCKUX M HPOCTPAHCTBEHHBIX



reoMeTpHUeCKUX GUTypax, UX OCHOBHBIX CBOMCTBAX;

— c(pOpPMHUPOBAHHOCTh YMEHMsI pacloO3HaBaTb I'€OMETpUuUecKue (QUrypbl Ha
4epTekax, MOAEISIX U B PEAIBHOM MHUDPE; NPUMEHEHUE H3YyYCHHBIX CBOWCTB
reoMeTpuyecKux Guryp u Gopmyi Ui pelieHHus IeOMETPUUYECKUX 3a/1ay U 3aJad C
IIPAKTUYECKUM COLEPIKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUI O IMpoleccax U SBICHUIX, UMEIOLIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAJIBHOM MUDE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPHUH BEPOSITHOCTEN; YMEHUA HAXOIUTH U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIIMX MPAKTHYECKUX
CUTyalUsAX U OCHOBHBIE XapPAKTEPUCTUKH CIIyYalHbBIX BEJINYUH;

— BJIQJICHHE HABBIKAMU HCIIOJIb30BAHUSA T'OTOBBIX KOMIBIOTEPHBIX MPOrpamMm
IIPU PEIICHUU 3a/1a4.

MaxkcumanbHast yaeOHasi Harpy3ka oOyudatoierocs: 234 yaca, B TOM YHCIIE:
o OOs3aTenpHas ayAUTOpHAs yueOHas Harpy3ka 156  4vacos;
e caMoOCTOsITENIbHAs paboTa 66 yacos
e KOHCyJbTaMu 12 yacos

1.4. IlepeyeHpr MJIAaHMPYeMbIX PpPe3yJbTATOB OO0y4YeHHUS MO0 JTUCHMILUIHHE
(mepevyeHs (pOPMHUPYEMBIX KOMIIETCHLM )
HE MIPEAYCMOTPEHBI



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUNJIAHBI

2.1. O0beM y4eOHOM JMCHUIJIMHBI U BUbI Y4e0HOH padoThI

Bunx yueOHoI paboThI Beero Cewmectpil
i p 4acoB 1 2
AYIHTOpHBIE 3aHATHS (BCEro) 156 64 92
B ToMm uncne:
3aHATHS JIEKIIMOHHOT'O THUIIA 78 32 46
MPaKTUYECKUE 3aHATUS (IPAKTUKYMBI) 78 32 46
J1a00paTOPHBIC 3aHATHS
CamocronTeabHasi padora (Bcero) 66 26 40
B TOM YHCJIE:
Kypcosas pabota
Pedepar 28 12 16
CamocTtosTennbHasE BHeayqUTOpHas paboTa B  BHJC
JOMAITHUX TPAKTUYECKUX 3aJaHUM, WHIUBUAYAITbHBIX 50 20 30
3aJlaHui, CaMOCTOSITENbHOrO TMoAdoOpa M  H3ydeHUs
JOTIOJIHUTEIBHOTO TEOPETUYECKOT0 MaTepuraia
KoncyabTanuu 12 6 6
[IpomerxyTouHas aTtectanus (PK3amMeH/3aueT/aud3ayer) aud3adeT | dK3ameH
OO011as1 TPY10€MKOCTD 234 96 138
2.2. CTpyKTypa IMCUUILIMHBI:
KoJsim4ecTBo ayIMTOPHBIX 4aCOB Camocrositenr | KoHcyabTa
HanmenoBanne pasgenos mtem | Beer | Teopermueck Tpaxtueckue n | blias pabora nuu
JadopaTopHble o0y4aroiero
0 oe o0yueHue
3aHATHUSA csi(uac)
1. Bsenenue. Passurue
HOHHT"I/IH O 4YHucCiJIe. 10 4 4 0
JInHeitHple 1 KBaJIpATHbIC
YpaBHCHUS U HCPABCHCTBA.
2. CremneHHble,
IIOKa3aTCJIbHbIC U 14 8 6 2
sorapupmMudecKrue
($yHKINN.
3. OCHOBBI TPUTOHOMETPHH.
Tpuronomerpuueckue 18 8 10 6 2
mpeobpa3oBaHusl.
4. Hayana MaTeMaTHYECKOTO
aHaJin3a.
Huddepennnansasie u 28 14 14 10 2
HUHTETpaJIbHbIC
HCUYHCIICHUA.
5. ®opmynsl
koMmOuHaTopuku. Teopus
BEPOSATHOCTH U 10 10 2
MaTEMaTHYCCKOH 18
CTaTUCTUKHMU.
6. MeTOf[LI peuieHus CuCTEM 8 4 4 2
JIMHECUHBbIX




anredpanyecKux
YpaBHEHMI.

7.1 Teopus
crepeoMeTpun. IIpsameie n 20 10 10 8
IUIOCKOCTH B

IPOCTPAHCTBE.

7.2 MHOTOTpaHHUKH:
BBIYMCIICHHE TIJIOMAACH 1 20 10 10 8
00beMOB GUTYD.

7.3 Tena BpamieHus:
LWJIHHAP KOHYC, IIap.
[Tnomany n 06BEMBI ATUX
¢uryp.

20 10 10 10

Bcero nmo QucHMIUIMHE 156 78 78 66

12

2.3. TemaTu4yecKHii IJIaH U COJAePKaHUE YUeOHOH AMCHMIIMHBI MaTeMaTuka

HaumeHnoBaHnue
pa3nesioB H TeM

Coaep:xanue yueOHOro MaTepuasa, npakTuieckue padorbl,
caMoCTosiTe/IbHAsA padoTa o0yuyamuxcs, Kypcopasi padora (ecju
NnpeaycMOTpeHa)

Oo0bem
4YacoB

Ypose
Hb
0CBOEH
ust

1

2

4

Paznen 1.

Tema 1.1
Bgenenue.
PaszButue nmonsaTus
0 YHCIIE.
JIuHeWHbIEe U
KBaJ[paTHbIC
ypaBHEHUSA U
HEPABEHCTBA

Jlekuuu

ParnonaneHbIe U HppalMOHAJIbHBIC YUCTA.

IloHsATHE 0 MHIMBIX U KOMILIEKCHBIX YHCTIaX. Z[CﬁCTBHﬂ HaJa KOMINICKCHBIMHA YHCJIaMH.

pakTu4yeckue (JiabopaTropHbie) 3aHATUS

Pemienue nuHEHBIX ,KBaIPaTHBIX U HPPALMOHAJIBHBIX YPABHEHUH.

JleicTBUs HAJT KOMIUJIEKCHBIMU YHUCJIAMHU.

WIN PN -

Pemienrie ypaBHeHH ¢ KOMIUIEKCHBIMU YHCIIaMH.

NININIOH N[N

CamocTosiTeJibHasi padoTa o0y4arouuxcs

1. BX01HO# KOHTPOJIb.

2. I[ToaroToBka K yCTHOMY/IUCBMEHHOMY OMPOCY 110 TeMe «Teoprst KOMILICKCHBIX
yucen

3. Pemenune npumepoB mo o6pasiy no teme «JleiicTBUsS HaJl KOMIUIEKCHBIMHU
YHUCIIaMH, 33IaHHBIMU B alreOpamdeckoi popmer

4. [ToaroToBKa K MpaKTHIECKO# pabore «JleHCTBHUA Ha KOMIUICKCHBIMH YHCIIAMH,

3a/laHHBIMH B ayireOpandeckoit popme»

Pa3nen 2.

Tema2.1.
CreneHHsle,
MoKa3areib

HBIC U JIoTapudMu
YyecKkue (QyHKIHH.

Coaep:xanue yueOHOro MaTepuaja

Jlexknun

CreneHHbIE ¥ IOKa3aTeIbHbIE PYHKINH, X CBOMCTBA U rpaUKH.

Jlorapupmuyeckne GyHKInH,

CaoticTBa u rpaduku sorapudmMuueckoi GyHKIUH.

CaoticTBa JiorapudpmMuuecknx GyHKIHUI B pelICHUN YpaBHEHHUH.

aKTHYeCKHe (J1a00paTOpHbIe) 3aHATHSA

Pemenne nokasaTeabHBIX ypaBHeHI/Iﬁ Pa3JINIHbIMU METOJAMU.

[Mpocreiimue norapupmMudecKkre ypaBHEHUsL.

CDNI—‘:AOONI—‘

Mertop! penieHust JorapupMHUIECKUX ypaBHEHHH.

NININDOININ|N[N|

CamocrosiTe1bHasi padoTa 00y4aloHXCH

1. [TonroroBka K yCTHOMY/IIMCBMEHHOMY ONPOCY 10 TeMe «CTeneH! 1 uX
CBOMCTBA, JOTapu(MBbI: ONIpE/IeTICHUE U CBOMCTBA»

2. Pemenue npumepoB 1o oopasity o teme «CTerneH! 1 UX CBOUCTBA,
norapu(Mbl: ONPEAEICHUE U CBOMCTBAN»

Koncyabrauunu
MGTOIII/I‘IeCKI/Ie YKa3aHus 110 CaMOCTOSITEIILHOMU pa60Te 06yqa}ou1nxc51

Pa3pnen 3.




Tema 3.1.

OCHOBEI
TPUTOHOMET

pun.
TpuroHoMeTpuyeck
ue peodpa3zoBaHUs

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1 | PaguanHoe U3MEpEHHE YIIIOB.

Tpuronomerpuueckre QyHKINM ¥ UX CBOMCTBA.

OCHOBHEIE TPUTOHOMCETPUICCKHUC TOKICCTBA. (DOpMyJ'[LI IPUBCCHUA.

AN

OOpaTHbIe TpUroHOMeTpH4YecKue (QyHKIUH, NX CBOWCTBA.
TpuronoMmeTpuyeckrue ypaBHEHUS 1 HEPABCHCTBA.

NININ|N |00

aKTH4YecKHe (1a00paTopHbIe) 3aHATHS

[epeBox U3 rpayCHOr0 M3MEPEHUs yIila B paJJuaHHbIH 1 HA000pOT.

[TocTpoeHne TPUTOHOMETPUUECKUX (PYHKIHMH.

WIN|- =

[IpeoOpa3oBaHre TPUTOHOMETPUYECKUX BBIPAKEHHUI C y4ETOM CBOMCTB.
Vcnionp30BaHNE IPaBUII IPUBEICHHUS.

4 | PemreHne mpoCcTEHIINX TPUTOHOMETPUIECKUX YPaBHEHHH.

5 | TpuroHoMeTpHUueCKHE YPaBHEHUSI PA3IHIHBIMU CIIOCOOAMHU.

NN N INN

CamocrosiTeJibHasi padora 00y4arouuxcs

1. ITonroroBka K MUCBMEHHOMY OIpOCy 10 TeMe «OCHOBHbBIE TPUTOHOMETPHUYECKHE
TOXJIECTBA, PELICHNE IPOCTEHINX YPaBHEHUID

2. Pemenune npumepoB 1o oopasity o teme «IIpocreiiniie TpuroHoMeTpuIecKue
YpPaBHEHHS

Koncyabranmu Meroaudeckue yKa3aHusi 0 CAMOCTOSTENBHON paboTe 00yJaromuxcs

Paznen 4.

Tema 4.1.

Haugana
MaTeMaTHYeCKOro
aHajM3a.
JuddepennnanbHbl
€ U HHTerpallb

HbIC HCUYHCIICHUS.

Conep:xanue yueOHOro MaTepuaja

Jleknuu

1 | INonsiThe npexaesa NepeMeHHON BeTMYHHBI U (QYHKIUH.

2 | Tlonsitue mpousBoHO# QyHKIwH. DopMyisl audHepeHITUPOBAHHS.
IIpuiio>keHus IPOU3BOIHOM.

w

Hccnenoranre GyHKIMN C MOMOIIBIO IPOH3BOTHOM.

SN

Heonpenenennsiii nHTErpal U ero cBoiicrea. HemocpencrsenHoe
uHTerpupoBanue. [IpunoxeHusi HEONMPEEICHHOTO HHTErpaa.

OnpeeeHHbI HHTErpall, ero CBOMCTBA M BEIUNCIICHHUE.

ITpusokeHus ONpeIelICHHOTO HHTErpaa.

aKTHYecKHe (1a00paTopHbIe) 3aHATHSA

Brruncnenue npenena QyHKIuH. MeTobl yCTpaHEHHUs] HEOTIPEIeNeHHOCTEH.

NP |oo

Haxosxnerne npon3BogHON (QyHKITNH, UCTIONB3YS TaOIUILY
audepeHInpoBaHusl.

IMoctpoenue rpagukoB QyHKIIMKA HA OCHOBAHUHU MCCJICIOBAHUS (PYHKIINHU.4

HeHOCpeI[CTBeHHOC BBIYHCJICHUC HCONPCACICHHOTO NHTCTpaia.

I'eomeTprueckuii ¥ GU3HMUECKUIT CMBICIT HEONIPEISIEHHOTO HHTETpaa.

[o23K&2 8 E- K OV)

BrrunciieHue onpeaeeHHoro HHTerpaia, ucnonb3ys Gopmyny Herorona-
JleitbuuLA.

7 | BeruncneHne miomany KpUBOJIMHEHHON TPATICIIHH.

CamocrosiTeabHast padoTa o0y4aromuxcs

1. [TonroroBka K yCTHOMY/TIMCBMEHHOMY OIIpocy 110 TeMe «/lnddepennuaipaoe
UCUUCIICHUEY

2. Pemenue npuMepoB 1o o0pasity 1o teme «AnddepeHnmanbHoe HCHHCIEHUE»
3. [loxroroBka npe3eHTanuii 1 (WIIH) IOKIa/10B, peepatos 1o Teme «Poib 1 MecTo
MaTeMaTHKH B COBPEMEHHOM MHPE IPH OCBOSHHHN NPO(ECCHOHABHBIX JUCIAIUINH H B
cdepe mpodhecCHOHATIEHOM AESITENHHOCTI

4. TToaroToBKa K yCTHOMY/IIMCEMEHHOMY OIIPOCY 1o TeMe «HTerpaapHoe
WCUUCIICHUEY

5. Pemenne mpumepoB o oOpasity mo teMe «MHTerpaabHOe UCUUCIICHUEY

6. I[ToarotoBka Kk nmpakTudeckoi pabore «OCHOBHBIE METOJIBI MHTETPUPOBAHMS»

10

Kouncyabraumnu
MeTOIII/I‘IeCKI/Ie YKa3aHus 110 CaMOCTOATEIbHON pa60Te 06y11a}01111/1x051

Tema S.1.Teopus
KOMOHMHATOPHKH.

Coaep:xanue yueOHOro MaTepuasa

Jlexknun




1| DiemeHTHI KOM6I/IHaT0pI/IKI/IZ pasMelICHus, NIEPECTAHOBKU , COUCTAHUA.

IIpakTuyeckue (JadopaTopHbie) 3aHATHS

N

1 | IlpakTHdeckoe NPIMEHEHUE JIEMEHTOB KOMOMHATOPHUKHY B PEIICHUH 33134

CamocTosiTeIbHasi padoTa 00y4alouxXcs
1. [loaroToBKa K JEKLHAM U IPAKTHICCKUM 3aHATHSIM. BrIonHeHne nomanisei
NPaKTHYECKOH PabOTEHL.

Tema 5.2
Teopus
BEPOSITHOCTH U
MaTeMaTU4eCcKOn
CTaTUCTHUKH.

Coaep:xanue yueOHOro MaTepuaja

Jlekuuu

1 | OcHOBHEIE TOHATHUS TCOPUU BCPOATHOCTH. Knaccuueckoe OIPCACIICHUC
BCPOATHOCTU, OCHOBHBIC CBOMCTBA BCPOATHOCTHU COOBITHIA.

TeOpeMLI YMHOXKCHHUSA U CIIOKCHUSA BepOﬂTHOCTeﬁ.

OCHOBHEIE MMOHATHS MAaTEMAaTHYECKON CTATUCTUKH.

HI/ICerTHLIe 1 MHTCPBAJIbHBIC CTATUCTUYCCKUC paCpCACTICHUSA.

aKTHYecKkHe (J1a00paTopHbIe) 3aHATHSA

3auaq1/1 Ha MPUMCHCHUEC KJIIACCUYCCKOT'0 ONPEACICHUSA BEPOATHOCTH.

I\)I—‘:-bwl\)

Pemrenue 3aa4 ¢ NpUMEHEHHEM TEOPEM CIOXKEHHUSI U YMHOXKCHHS
BEPOSITHOCTEM.

N INOINININ N [0

3| CocraBiieHre JUCKPETHOTO M HHTEPBAILHOTO CTATHCTHYECKOTO
pacrpe/eseHus.

CamocTosiTe/ibHasi padoTa o0y4arouuxcs
1. [ToAroToBKa K JEKIUSAM U MPAKTUIECKUM 3aHATUSM. BhIoaHeHHe JOMaITHEeH
MPaKTUIECKOH pabOTHI.

Kouncyabranuu
Meroquueckie yKasaHusl [0 CaMOCTOSTEIBbHOM paboTe 00ydaroImxcs

Pa3nen 6

Tema 6.1
CucreMbl
JIMHEUHBIX
anreOpanIecKux
YpaBHEHHH.

Coaep:xanue yueOHOro MaTepuaja

Jleknuu

1| MeTtoap! pemieHus CUCTeM JIMHEeHHbIX ypaBHeHuil: ['aycca, Kpamepa

2 | MarpuuHbIii METOJ pPelICHHs CHCTEM JIMHEHHBIX YPaBHEHHUIA.

IIpakTHyeckue (J1IaGopaTopHbIe) 3aHATHSA

1 Pemenue cuctem JuHEHHBIX ypaBHeHUH MeTonamu ['aycca u Kpamepa.

2 Pemenue cuctem JMHEHHBIX YPaBHEHUN MaTPUUHBIM METOAOM.

NN NN

CamocrosiTeJibHasi padoTa 00y4arouuxcs
1. [TonroToBKa K JISKIMSAM M MPAKTHIECKAM 3aHATHAM. BbImomHeHne nomManiHei
MPaKTHIECKOH pabOTHI

Koncyasranuu
Meroanyeckue yKa3aHus [0 CaMOCTOSTENbHOI paboTe 0bydaromxcs

Pazpnen 7.

Tema 7.1
Teopus
CTEPEOMETPUH.
[Ipsimble n
IUIOCKOCTH B
MPOCTPAHCTBE.

Coaep:xanue yueOHOro MaTepuaja

Jleknuu

OCHOBHBIE IOHSITHSI CTEPEOMETPHUH.

[Tapajies1IbHOCTh U NEPIEHIUKYISIPHOCT NPSIMOM U INIOCKOCTH.

[TapayiesibHOCTh MIOCKOCTEH.

[lepneHIuKYISIPHOCTD MIIOCKOCTEH.

G WN|F-

JIByrpaHHbple ¥ MHOTOTPaHHbIE YTJIBL.

NININININ

IIpakTHyeckue (JIaGopaTopHbIE) 3aHATHSA

=
o

1. OcHoBHbIE CBOICTBA IJIOCKOCTH. B3aumMHoe pacnonoxeHue npsMon u
IJIOCKOCTH B MMPOCTPAHCTBE.

2. [NapannensHOCTh NpsIMOH ¥ MuIOCKOCTH. [lapannensHOCTh MIOCKOCTEN.

3. IlepneH IUKyISPHOCTD NPSMOH U MIOCKOCTH.

4. IlepneHAMKYISIPHOCTD IFIOCKOCTEH.

5. IleprieHIMKYIISAp U HAKIOHHBIE. YTOJ MEX/Y NPSIMOH M INIOCKOCTHIO.

NINININ N

CamocrosiTe1bHasi padoTa 00y4aloIHXCH
1.IloaroroBka K JEKIUSAM U NPAKTHUECKUM 3aHATUSM. BeinonHeHue qomaHeil n
2.Hanucats pedepar no teme «IlapamiensHoe MPOEKTUPOBAHKUE).

Tema 7.2
MHororpaHHUKH:

Coaep:xanue yueOHOro MaTepuaa

Jlexknun

10




BBIYHCIICHHE 1| IoHsATHE MHOTOTPaHHHKA. 2
Iomaneu u 2| Ilpusma, ee BUABIL. 2 2
00BeMOB ti)I/Ipr. 3 DopmyIbl IIIOMIANEH U o0beMa MPU3MBI. 2
4| Mupamuna: onpenencHue U BUIBL 2
5| ®opmyns! mromaaet n o6 peManupaMuIbl. 2
IIpakTuyeckue (JiaGopaTopHble) 3aHATHS 10
1. Brruncnenue miomany 60KOBOH MOBEPXHOCTH IPH3MEIL. 2
2. Bpluncaenne miomaay NOJMHON TOBEPXHOCTH IPU3MBbI 2
3. Bpruncaenue miiomaay 60KOBOW NOBEPXHOCTH MHPAMUMIBL. 2 2
4. BruucneHue wIona gy NOJTHOW HOBEPXHOCTH NHPAMHUJIBL 2
5. Bremuncinenne 00beMOB IPU3MBI I TUPAMHJIBL. 2
CamocTosiTeIbHasi padoTa 00y4yalouXCs
1. .MzrotoBnenne Moaenu mpu3Msl. HaxoxneHne miomany e€ moBepxHOCTH
2. U3srorosineHne MOAECIHU MTUpaMUJIbI. HaXO)K,Z[eHI/Ie miomanu ec NMOBEPXHOCTHU. 8
3. IloAroToBKa K JEKUUSAM U MPAKTUYECKUM 3aHATHSIM. BhInoiHeHne qoManiHei
NPaKTHYECKOH PabOTEHI.
Koucyasranuu 2
Meroaudeckue yKa3aHHs 10 CaMOCTOSTENFHOH paboTe 00ydaronmxcs
Tema 7.3 Coaep:xanue yueOHOro MaTepuaJja
. Tena BpammeHus: Jleknun 10
LUUJUHAP KOHYC, 1 HunauHap: OCHOBHBIE NOHSTHSL. 2
mrap. [Inomanu n 2 [Tomans MOBEepXHOCTH IMIHMHPA 2
00BEMBI STHX 3 Konyc: onpenenenue, OCHOBHbIE MOHSTHSL. 2 2
uryp. 4 [Iap: onpeneneHne, OCHOBHBIC MIOHATHS 2
5 [Tonags MOBEPXHOCTH KOHYCA M MIapa 2
IIpakTuyeckue (JiaGopaTopHbIe) 3aHATHSA 10
1. Beraucnenne momaay 00KOBOH MOBEPXHOCTH IMIIMHPA. 2
2. Bpluncaenue miIomaay NOMHOW MOBEPXHOCTH IIMIMHAPA 2
3. Brruncnenne miomniau O0KOBOI MOBEPXHOCTH KOHYCA U IIapa. 2 2
4. BruucneHue miona M NoJHOW MOBEPXHOCTH KOHYyCa U Iapa 2
5. BrruncneHne 00beMOB MTPU3MEI ,TUPAMUJIBI U IIApa. 2
CamocrosiTesibHasi padoTa o0y4arouuxcs
1. Hammcats pedepar no teme « Konndeckne ceueHus u Mx NpUMEHEHHS B
TEXHHUKE» 10
2. Pedepar no teme: «L{unmuHap 1 €ro ceueHus»
3. .TloxroroBka K NpakTHYECKUM 3aHSTHIM C UCIOJIb30BAHHEM METOANYECKHX
pEeKOMEHAAIMH TpernoiaBarelis.
2.4. Coagepxxanue pa3aesoB JUCHUILIMHBI
2.4.1. 3aHATHSA JTEKIIHOHHOT0 THIIA
Ne
a dopma
SLI Hanmerosane Coneprxanue pasnena TeKl:})’HICFO
) pasiena KOHTPOJIS
a
1|2 3 4
1 cemecmp
1 PasBuTHe MOHATUS O Maremaruka B HayKe, TEXHUKE, JKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOIOTUAX U KP,V,P

yuciie. JIunelinpie
KBaJ[paTHbIC
ypaBHEHUS U
HEpaBEHCTBA.

MPAKTUYECKON AeATENbHOCTH. Llenn 1 3a1aun n3ydyeHuss MaTeMaTUKU B YUPEXKICHUIX
cpemHero npogeccnoHaIbHOTO 00pa3oBaHus.

Llenbie 1 parroHa bHbIC Uyncha. JlecTBuTenbHbIe Yrcna. [IpuommkEHHbIe
BBIYMCIICHUS. HAX0XKICHHE NPHOIMKEHHBIX 3HAUYCHUH BEJIMYMH U TOTPEIIHOCTH
BEIYHCIICHUHT (a0COTFOTHOW M OTHOCUTEIBHOM).

JIuneliHble U KBaJpaTHbIE ypaBHEHUS U HEPABEHCTBA. MeTOAbI MX pEIIeHUN.
Kommnnexcusle uucia. OCHOBHbIE NOHATHA. JIeHCTBYS Hal KOMIUIEKCHBIMU YHCIIAMH.

KBaHpaTHLIC YpaBHEHHUSA C KOMIIJIEKCHBIM HEU3BECTHBIM.




pa ®opmMma
HaunmeHnoBanne

370 Coneprxanue pasnena TEKYLIErO

eIl paszena KOHTPOJIA

a

1|2 3 4

2 CTeneHHEIE, Obmee monsaTHe cTeneHW. OCHOBHBIE CBOWCTBa cTemeHed. lpparmoHanabHbIE KP,V.P
nokazareib ypaBHeHus. CTeleHb C palMOHANbHBIM MoKa3areneM. llokaszatenbHas (yHKIMA, ee
HBIe 1 JTOrapupMu cBoiictBa U rpaduk. IlokasarenpHBIC ypaBHEHUS U HEpaBEHCTBA
yeckue (QyHKIHH. Ionstus  nmorapugma. OCHOB}EOQ JorapuMuUeckoe TOXIECTBO. JlecsaTHuHbIe u

HarypanbHble Jorapudmel. CoiictBa jorapudmon. Jlorapupmudeckas QyHKIus, e
cBoiicTBa U rpaduk. Jlorapudmnueckne ypaBHEHUs U HEpaBEHCTBA.

3 OCHOBBI TPUTOHOMET Panuannas mepa yria. @opmysisl epexona OT IpalyCHOM Mephl yria K paJjuaHHON U KP,Y,P
pum. HaoOopoT. Ompenenenue TpUTOHOMETpHUYEeCKHX ¢(yHKIHHA. OcCHOBHBIE (QOpPMYIIBI
TpHroHOMeTpuyecKkue | TPHIOHOMETPHH. Mmuemonnueckoe mnpaswio. DopMynel  IBOWHOTO — apryMeHTa.
NpeobpazoBaHus Tpuronomerpuueckue QyHKOuH ¥ ux rpaduku. OOpaTHBIE TPHUTOHOMETPHUYECKHE

¢ynkumy. PemeHne mNpoCTEHIIMX TPUTOHOMETPHUYECKUX YpPAaBHEHHH M HEPaBEHCTB.
TpuroHoMeTpHUecKre ypaBHEHHsI Pa3IMYHBIX CIOCOOO0B.

4 Hayamna [lonsatHe mnpenmena mocnuenoBaTeNbHOCTH H  GyHKIUH. OrmpeneneHue OECKOHEYHO KP,V.P
MaTeMaTH4YeCcKOro OoybIINX U OSCKOHEYHO MaNbIX BEJIMYHH, COOTHOIICHUS MEXAYy HHMH. Bhramcienue
AHATH3A. mpefenoB. MeTonbl pacKpBITHA HEONpENeNeHHOCTeH. 3aMedaTeNnbHble Ipeembl.
JinddepeHumaTsHbre OnpeneneHHf MIPON3BOJHON (byHKLEHH. I'eomerpnuecknit u (GM3HYECKUH  CMBICI

npon3BogHoi. [ToHATHE KacaTenbHOW M HOpMand K KpuBOiH. OCHOBHBIE IpaBHMiIA H
1 MHTCTpah ¢dopmyner muddepennuponanys. McciaenoBanue QyHKIMN ¢ HOMOIIBIO TPOM3BOIHOI.
HBIC HCUMCIICHIA. HeomnpenenenHslii MHTErpai, onpeneneHne W cBoiictBa. DOpMysbl MHTErPHPOBAHUS.
Onpenenennblit  mHTerpan. ®Popmyna  Hetorona  —Jleitbnuma.  I[punoskeHus
OIIPEAENCHHOTO HHTEeTpaa.
2 cemecmp

5 Teopus IMonsrtne xomOuHaTOpUKH. OCHOBHBIE COSMHEHHMS: pa3MEILeHUs], TIEPECTaHOBKH,

KOMOMHATOPHKH. cogeranus. OnpeseneHne 3THX COSANHEHUH U (GOPMYIIBL.
[Ipenmer Teopuu BepostHOCTH, OcHOBHBIE OHATHUS. Kitaccuueckoe onpeneneHue KP,V,P
BepossTHOCTH. OCHOBHBIE CBOMCTBA COOBITHIL. TeopeMbl YMHOKEHHS U CIIOKEHHS
Teopust BEpOATHOCTH M | g arpocreit. OCHOBHBIE IOHATHS MATEMATHIECKON CTATHCTHKH.
MaTeMaTHIeCKOit
CTATHCTIKIL CrarucTiueckoe pacupeziesieHHe U ero reoMeTpudecKkoe H300paskeHue.
UucnoBele XapaKTEPUCTUKU BapUALMOHHOTO psifa. JuckpeTHble U
WHTEPBAIBLHBIE CTATUCTUYECKUE PACIIPEAEICHUS

6 CucreMsnl JIMHEHMHBIX Perienust cucteM JIMHEHHBIX anreOpanveckux ypaBHeHui metoamu [aycca, Kpamepa u
aﬂre6panquKHX MaTpUYHBIM METOIOM.
YpaBHEHHH.

7 7.1 Teopus Onpexenenue NoHATUA cTepeoMeTpui. [lapamiensHOCT IPSIMON U IIOCKOCTH. KP,V,P
CTepEOMETpHH. B3auMHoOe pacronioxkeHue MpsMbIX B IPOCTPAHCTBE. YTOJI MEXAY ABYMS IPSIMBIMH.

[TapannensHOCTE MIOCKOCTEH, UX cBoMcTBa. IlepneHANKYIApHOCTE NPSMOIl U
IIpsMbie H IIOCKOCTH IocKOCTH. [lepreHuKysip 1 HAKIOHHBIE. YTOI MKy HPSIMOH M TNIOCKOCTHIO.
B IIPOCTPAHCTEBE. JIByrpannstii yromn. ITepres Ky IpHOCTb TIOCKOCTEH.
7.2 Muororpanauku: | Ilonsatue MHOrorpannuka. Onpenenenue IpU3Mbl M UX BUIBL OnpeeneHne MHpamMuIbl KP,V.P
BBIYHUCIICHUE U UX BUAbl. Beraucnenue mionaau O0KOBOH M MOJIHOM MOBEPXHOCTH NMPU3MBI U
wiomaiei u 06bemon | MTHPAMHBL. Brruncnenrie 00beMOB NPU3MBI U TUPAMUIBL.
¢uryp.
7.3 Tena Bpamenust: | Onpenenenue Ten Bpamenus. [IonaTHe NUIMHAPA ¥ BHIYHUCIIEHHE €TO MIIOIIAIN KP,V.P

UJIMHAP KOHYC, Iap.
[Tnomanyu n 06beMsI
9THX QUryp.

noBepxHocTH. [ToHATHE KOHYCa M BBIYUCIEHHE €T0 IUIONIAN ITOBepXHOCTH. [loHsTHE
cdepsl U I1apa 1 BBIYUCIECHHE €r0 IUTONIAN IIOBEPXHOCTH. Berancienne 066eMoB
¢uryp: mIMHApa, KOHyca, chepsl U mapa

[pumeuanwne: T — TectupoBanue, P — Hanmcanue pedepata, Y — ycTHsIi onpoc, KP — koHTponbHas pabota

2.4.2. 3aHATHSA CEMUHAPCKOI0 THUIIA

He nmpenycMmoTpensl

2.4.3. llpakTnueckue 3ausatus (JlabopaTopHbie 3aHATHS)
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Hanmenosanue
pasznena

HammeHoBanme nmpakTiHuecKkux (JabopaTOpHBIX) paboT

®dopma
TEKYIIETo
KOHTPOJIS

1 cemecmp

2

3

Pa3zButre moHATHS O YUCIIE.

JIuneiiHble U KBaJpaTHbIE
YpaBHEHHS 1 HEPABCHCTBA.

ﬂeﬁCTBHH HaJ JeUCTBUTEIbHBIMU U KOMITJICKCHBIMU YHMCJIAMHU.

JIuneiinble ypaBHEHUS M HEPABEHCTBA C OJHOM IIEPEMEHHOM.

KBanparHbie ypaBHEHHS 1 HepaBeHCTBA. MppaloHaibHbIC YpaBHECHUS U
HEPaBeHCTBA.

[P,y

CrerneHHbIe, IOKA3aTeIb
HBIC U JIOTapUPMH
Yyeckue (QyHKIHH.

CreneHHas QyHKITHS, €€ CBOM CBOICTBA M MIOCTPOEHHE TPahUKOB.

INoxazarenpHas GyHKINS, €e CBOUCTBA. PemreHne mokazaTenbHBIX
YpaBHEHHH pa3NuIHBIMU METOJAMH.

Jlorapudmuyeckast QyHKIHA, ee CBOMCTBA. [lecATHIHBIC U HaTypabHBIE
norapu¢msl. Pemenne norapupMudeckux ypaBHCHNH U HEPABEHCTB.

[P,y

OCHOBBI TPUTOHOMET
pun. TpUroHOMETpHUYECKHE
peoOpa3oBaHMUs.

Pannannas mepa yria. @opmysisl mepexona OT rpaayCHOM Mepbl yriia K
paI[I/IaHHOﬁ u HaO60p0T. YucoBble 3HAYEHUS U 3HAKH TPUTOHOMETPUIECKUX
¢$yHKIMIL.

Tpuronomerpuyeckre QyHKINHU: CHHYC, KOCHHYC, TAHTCHC ¥ KOTAHT'€HC.
OCHOBHBIE TPUTOHOMETPHUYECKUE TOXKAECTBA. POPMYJIIBI IPUBEICHHUSL.

OO6parHble TPUrOHOMETpHUYeCKHe (PYHKINH, UX CBOMCTBA.
Permenne npocTeHImmx TPHTOHOMETPUYECKUX YPABHEHHUH.

P,y

Tpuronomerpryeckne QyHKINHN yIBOCHHOTO W IOJIOBHHHOTO
apryMeHTa.
PereHne TpUroHOMETPUIECKUX YPAaBHEHUH PA3IHMYHBIMU CIIOCOOAMH.

[TpeobpazoBanue anredOpandecKoil CyMMbI TPUTOHOMETPHIECKUX
(yHKIMH B TPOM3BEICHNE U HA00OPOT.

Hauama mareMaTuueckoro
aHajau3a.
Huddepennnansusie u
HUHTETpalb

HBIC UCHUCIICHUA

[Monsitue npenena ¢ysknuu. [IpaBuia BEIYMCICHUE TPEIEIIOB.
YcTpaHeHne HeolpeAeneHHOCTEeH npeaena.

Brruucnenue npenenos, UCIOIb3Ys IEPBEIA U BTOPOH 3aMedaTesIbHbIE
Tpesebl.

[Mousitue nmpousBoaHol GpyHkumu. Ee reomerpuyeckuii u pusndeckuit
cmbici. [TpaBuna nquddepeHnInpoBansi, HEOCPEACTBEHHOE BHIUMCICHUE
IIPOU3BOJHOH.

BrIunciieHre mpor3BOIHON CII0KHON (BYHKIIUH.

HccnenoBanne QyHKINY ¢ IPUMEHEHUEM IPOU3BOJHON. DKCTpEMyM
¢dyHKIMH, HanOoJIbIIIee M HAMMEHbLIee 3HaYeHUsI (DYHKIIH.

Heomnpenenennsiit naterpan. OnpeneneHne U CBOWCTBRA.
HenocpencTBeHHOE MHTErPUPOBAHUE.

I'eomeTpryeckue U GU3NIECKUE MPUIIOKEHUS] HEOTIPE/ICIIEHHOTO
HHTerpana. BeraucieHne HeonpeaeIeHHOTO HHTETpaia METOIO0M 3aMEHBI
MEePEMEHHOM.

1P,y

2 cemecTp

OnpezneneHHbI HHTErpall. BerarcieHne onpeneneHHOro HHTerpaja mo
dhopmyne Herorona-JleiiOHuIA.

Briuuciienue miomaay KpUBOJIMHEHHON Tpanenum.

DopMyITBl KOMOMHATOPHKH.

Teopust BEpOSTHOCTH H
MaTeMaTHIECKOI CTaTHCTHKH.

DJIEMEHTBI KOM6I/IHaTOpI/IKI/II NEPECTAaHOBKHU, PA3MCIICHUSA COUCTAHUS.

Kiraccuueckoe omnpenenieHre BepOSTHOCTH. TeopeMbl yMHOKEHUS U CITOKECHHS
BEpOSTHOCTEH.

Maremaruyeckas cratuctuka. CTaTHCTHYECKOE pacnpeneiieHue u €ro
IrCOMETPUIECKOC M306pa>1<eﬂne.

YucmoBble XapaKTEPUCTUKN BAPHAIIMOHHOTO PsAIa: CpeiHee apupMeTHUECKOE,
JcHepcus, BHIOOPOUHOE Cpe/iHee KBaAPATHYHOE OTKJIOHECHHE.

[P,y

CucTeMsl JIMHEHHBIX
anredpanvecKux
YpaBHEHUH.

Pemenue cucreM TMHEHHBIX anredpandyeckux ypaBHeHH Metonamu ['aycca u
Kpamepa.

PelieHne CUCTEM JIMHEHHBIX AreOpandecknX ypaBHEHUH MaTpUYHBIM
crrocobom.

1P,y

Teopus ctepeomeTpun.
[psiMbIC U MIIOCKOCTH B
MIPOCTPAHCTBE.
MHOrorpaHHUKH U Tela

[Ipenmet crepeomerpun, ee akcuoMsl. [lapannenbHOCTh NPAMBIX M IJIOCKOCTEN B
npoctpancTse. [lapamienbHoOCTeN MI0CKOCTEN B IPOCTPAHCTBE. YTOJ MEKILY
JBYMsI IPSIMBIMH.

[lepnenquKynApHOCTS IpsAMON U III0CKOCTH. [lepreHauKyIIpHOCTD IIOCKOCTEH
B nipocTpaHcTBe. [lepneHquKysp ¥ HaKIOHHbIE. Yol MEKAY NpsIMOil U
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BpALICHUS. IJI0CKOCTHIO. JIBYrpaHHbIN yroJ.

MHoOrorpaHHUKH: Ipu3Ma nupaMua. VX BUIbl M HOCTPOEHHUS.
Brruncnenune miomaan O0KOBOH M MOJHON MOBEPXHOCTH.
Tena BpanieHus: MIIMHAP, KOHYC, cdepa, map.

. Berancnenue mioma iy 60KOBOH 1 ITOJHOH IIOBEPXHOCTH.

Berruncienne 00beMOB MHOTOI'PaHHUKOB.
Berruncienre 00beMOB Te BpalllCHUsA.

2.4.4. Conep:xanne caMOCTOATEIbLHON PadoThI

HcTopus nosiBiaeHUs areOpbl Kak HayKH.

AnreOpa: OCHOBHBIE Hayajla aHaJIN3a.

CBs3b MaTEMaTHKH C JPYTUMU HAyYKaMHU.

CriocoObl BBIYMCIICHHSI HHTETPAJIOB.

OmnpeneneHue 3eMEHTaPHBIX (PYHKIIHMA.

JIBOMHBIE MHTETPAJIBI U MOJIAPHBIE KOOPANHATHI.

3anuce ¥ BBIYHUCICHHE TUPPEpEeHIUATBHBIX YPaBHEHHUH.
HcTopust nosiBIEHUS] KOMIUIEKCHBIX YHCEN.

CyIHOCTb JIMHEWHOH 3aBUCUMOCTH BEKTOPOB.

10 Marematudeckre roJOBOJIOMKU U UT'PbI: CYIIIHOCTb, 3HAYCHUE U BUJIBI.
11. OcHOBBI MaTeMaTHYECKOTO aHAIH3A.

12. OcHOBHBIE KOHIIETIIINYA MAaTEMATHIECKOTO MOJICTTHPOBAHHS.
13. MaTemaTnueckoe mporpaMMHpOBaHUE: CYIIIHOCTh U 3HAUECHHE.
14. Metonp! pelieHrs TMHEUHBIX YPaBHEHUH.

15. MeTo/1bl perieHust HeTMHENHbBIX YPaBHEHUH.

16. OcHoBoOnoOJIararoIMe KOHIENIIMH MATEMATHIYECKON CTATUCTHKH.
17. Onpenenenue ypaBHEHHUs EPEXOAHOTO Mpolecca.

18. [IpumeHeHne KpaTHBIX TUOO0 TPOWHBIX HHTETPAJIOB.

19. Pemenne cMenaHHbIX MAaTEMATUUECKUX 3a/1a4.

20. Beluucienue TpUroHOMETPUYECKUX HEPABEHCTB.

21. Marematudeckas ¢punocopus ApUCToTes.

22. OCHOBHbIE TPUTOHOMETpUYECKHE (DOPMYJIBI.

23. MartemaTuk Diisiep U ero Hay4HbI€ TPY/AbI.

24. OnpeneneHue SKCTPeMyMOB (PYHKIUNA MHOTHX EPEMEHHBIX.
25. CyniHOCTh aKCHOMAaTUYECKOTO METO/IA.

26. JlekapT 1 ero MaTeMaTU4eCcKue TPYIbl.

27.OCHOBHBIE KOHIIENIIMA MAaTEMATUKU.

28. PazBuTHE JIOTUKU U MBIIIUICHUS HA YPOKaX MAaTEMaTHKH.

29. CoBpeMeHHbIE OTKPBITHS B 00JIaCTH MaTEMATUKHU.

30. IIpenenbl 1 MPOU3BOAHbBIE: CYIIHOCTh, 3HAUEHHE, BEIUUCIICHUE.

©CoOoNORWNE

2.4.5. IlepeyeHb y4e0OHO-METOAMYECKOI0 OOeCmeYeHHUs ISl CAMOCTOSTEJbHOM
padoThI 00Yy4aOUIUXCH MO JUCIHUIINHE

CamocrodTenpHass paboTa CTYIEHTOB SBJSETCS BaxHeieh Qopmol yueOHO-
II03HABATEJILHOTO IIPOLECCa.
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OcHOBHasi 1IeNb CaMOCTOSATENBHON pabOThl CTyAEHTAa NPU H3YYCHUH AUCIMILIMHBI —
3aKpENUTh TEOPETUYCCKHE 3HAHUS, MOJYUYCHHBIC B XOJI€ JICKIIMOHHBIX 3aHSATHH, a TakkKe
chopMHUpPOBATH MPAKTUIECKHE HABBIKHU IMOATOTOBKH B 001aCTH U3yUEHUSI MATEMaTHKH.
CamocrosTenbHas paboTa CTyJIEHTa B MPOLIECCE OCBOCHUS TUCIMILUIMHBI BKITIOYACT:
-M3y4YCHHE OCHOBHOMW W JIOTIOJHHUTEIBHOM JINTEPATYPHI IO KYPCY;

-CaMOCTOSITEIIbHOE N3YYCHHUE HEKOTOPBIX BOTIPOCOB (KOHCIIEKTUPOBAHUE);

-paboTy C PMEKTPOHHBIMU yIEOHBIMH PECYPCAMU;

-M3y4YCHHUE MaTCPUAIIOB TICPUOINICCKOHN TIeUaTH, MHTEPHET PECYPCOB;

-IIOITOTOBKY K MPAKTUYCCKUM 3aHATHUSM,

-CaMOCTOSITENTbHOE BHITIOJHEHNE JOMAIIHUX 3a/1aHuH,

-IOATOTOBKY pedepaTa IO OJHOU U3 MpodieM Kypca.

HaunmenoBanue
HepequL y‘le6HO-MeTOZ[I/I‘IeCKOFO obecrieueHus JUCHUIIIINHEI 11O BBIIIOJIHEHHUIO
Ne paszaena, TEMBI, BUAA N
CaMOCTOATEIBbHOU pa6OTLI
CPC
1 2 3
PasButue nonsaTus o
1 gucie. JInaeitHbie 1
KBAIPATHBIC YPABHCHUA 1 boromonos, H. B. MaremaTuka : yueOHUK 1S
1 HCPABCHCTBA.
Crenennsre, nokasarens |(CI1O / H. B. Boromonos, I1. . Camoiinienko. — 5-e u3.,
2. HBIE U Jorapudmu . o
weckue byHKIII, nepepab. u non. — M. : U3narensctBo FOpaiit, 2017. —
Ocuoser tpuronomer 1396 ¢, — (Cepust : [IpodeccruonanbHoe 0OpazoBaHue). —
pun.
3 ITpuronomerprueckue  |1SBN 978-5-534-02325-1. — Pexxum nocryma :
“}1;606%0‘3““ www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-
aygalia
MaTeMaTHYICCKOIro 0273570A9 D94.
aHajau3a. .
4 | nppepenmamise 2. baBpun, . W. Martematuka : yaeOHUK U
MHTErpab npaktukyM st CITO / U. W. baBpun. — 2-¢ u31., mepepad.
HBIC UCHUCIICHUA v
Teops seposmmocrann |4 JOIL. — M. : U3naTensctBo IOpaiit, 2017. — 616 ¢. —
5. MaTeMaTH4eCKOU .
A (Cepus : IlpodeccuonansHoe obpasosanue). — ISBN 978-
Cucrempr nmmeiinbix  15-534-04101-9. — Pexxum goctyma : Www.biblio-
6. anre0panIecKux )
ypaBHeHHi. online.ru/book/3F803EA3-2037-4108-BEBS3-
Teopus crepeoMeTpun. 6997D8AFADOE.
HpHMLIC U IIJIOCKOCTHU B
7. IIPOCTPAHCTBE.
MHOrorpaHHUKY U Tela
BpalEHUs.

Kpome mnepeuncieHHbIX HCTOYHHMKOB CTYIEHT MOXKET BOCIIOJIB30BATHCS ITOMCKOBBIMU
cuctemMamu cetd IHTepHET Mo TeMe caMOCTOSATEIbHOU PaboThlI.

Jlis ocBO€HMSI JaHHOW AMCHMIUIMHBI U BBIMOJHEHUS MPEIyCMOTPEHHBIX Yy4eOHOM
porpaMMoi Kypca 3aJJaHui MO0 CaMOCTOSATENbHOM padoTe CTYJIEHT MOXKET MCHOJIb30BaTh
cieayroliee yaeOHO-METOIMUeCKoe 0OecriedeHue:

-METOANYECKHE PEKOMEHIAINH MPenoiaBaresis K JeKIIMOHHOMY MaTepuany;

Hauanom opranuzauuu j1r000M caMOCTOSTENBHONU pabOThl OJKHO OBITH IPUBUTHE
HABBIKOB U YMEHHU I'paMOTHOM pabOThI ¢ Y4eOHOM M HAYYHOU AUTEpaTypoid. ITOT mpolecc,
B IEPBYIO OYepelb, CBA3AH C HAXOXKICHHUEM HEOOXOTUMOW MJisi YCHEIIHOTO OBJIAJEHUS
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http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-0273570A9D94
http://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFAD9E
http://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFAD9E
http://www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-6997D8AFAD9E

y4eOHBIM MaTepuayioM Jmreparypoil. CTymeHT IOKEH YMETh TOJb30BaThCsl (OHIAMU
OMOIMOTEK M CIIPaBOYHO-OMOIHOTpaPUUIeCKUMHU U3TaHUSMH.

CTymeHTBl JUIsi TIOJHOIICHHOTO OCBOEHHUS YYEOHOTO Kypca JIOJIKHBI COCTaBIISATH
KOHCIICKTHI KaK IMPU MPOCTYITUBAHUN €r0 TCOPETUUCCKON (JIEKIIMOHHOMN) YacTH, TaK U MpHU
MOATOTOBKE K TIPAKTUYCCKUM 3aHATHAM. JKemarenpbHO, 4YTOOBI KOHCTIEKTHI JICKIIHA
3alUCBIBAJICh B JIOTHUECKOW TOCIICIOBATEIPHOCTH H3YYEHHUS Kypca M COJICpPKAIUCh B
OJIHOU TEeTpaau.
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3. OBPA3SOBATEJ/IBHBIE TEXHOJIOI' NN

3.1.00pa3oBare/ibHbIC TEXHOJOTHH NIPH NPOBEICHUH JECKIHNI

Jlis peanu3anyy KOMIIETEHTHOCTHOTO IIOAXO0JA MPEAyCMaTPUBAETCs UCIIOIb30BAHNE
B Y4eOHOM IpoIlecCe AKTUBHBIX M HHTEPAKTUBHBIX (OPM MPOBEACHUS ayAUTOPHBIX U
BHEAY/JUTOPHBIX 3aHATHA C LEIbI0 (OPMUPOBAHUS U Pa3BUTHS MPOPECCHOHATIBHBIX
HaBBIKOB 00yYaIOLINXCS.
B npouecce npenonaBanusi NpUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJIOIMH Pa3BUTHUSA
KPUTHYECKOTO MBIIIJICHHUS.
B yueOHOM mpoliecce HapsAay ¢ TPAJUIMOHHBIMU 00pa30BaTEIbHBIMHU TEXHOJIOTHSMU
UCMOJIb3YETCsl MHAUBUyalbHasl paboTa CTyJIeHTa C UHTEPHET-PECYPCAMHU.

Tema

2

Bungsl IMPUMCHACMBIX
06p330BaTeJ'II>HBIX TEXHOJIOT UM

3

Kox-Bo
yac

Maremaruka B HayKe, TEXHUKE, SKOHOMHUKE, HH(POPMAITMOHHBIX
TEXHOJIOTUAX U MPaKTUYECKOH AeaTesnbHOCTH. Llenu u 3agaun
M3y4CHUs] MAaTEMaTHKH B YUPEXKJICHUSAX CPEIHETO
podeccHOHATBFHOTO 00pa30BaHuSI.

Ienble u panuoHanbHble Yucna. JlelicTBUTENbHBIE YUCTa.
[TpuOmkEHHBIE BEIYUCICHHS. HAX0XKICHHE IPHOIMKEHHBIX
3HAYCHUI BEIMYUH U TIOTPEITHOCTH BBIYUCICHUN (a0COMIOTHOM U
OTHOCHTEIILHOM).

HudopManioHHO-00BSICHUTETIbHAS JICKIIHS,
MpoOJIEMHOE H3II0KCHUE

JIuneiiHble ¥ KBaApaTHbIC YPABHEHUS U HEPABEHCTBA.
Meronp! ux pemenunit. KommekcHsie uncna. OCHOBHBIE
noHsTUA. [leficTBUS Ha/l KOMIUIEKCHBIMHU YHCJIaAMH.
KBaapaTHble ypaBHEHUS C KOMIUIEKCHBIM HEU3BECTHBIM

Jlekmusi-6ecena, mpobieMHoe
H3IIOXKEHHE, JIEKIUS - TUCKYCCHS

O6miee nmousatue crernedu. OCHOBHBIE CBOMCTBA CTEIICHEH.

HudopManioHHO-00BSICHUTEIbHAS JICKIIHS,

HpparnmoHnanbHbie aBHeHus. CTeneHs ¢ parioOHaIbHBIM

4 ppatt M patl npo0IeMHOE H3JI0KEHHE 2
MOKa3aTeNeM.

5 TMoxkasartensHas QyHKIHS, e cBoicTBa M rpaduk. [Tokasarensubie | [loBeCTBOBaTeNbHAs JIEKLMS, 2

YpaBHEHHA U HEPABCHCTBA

MpOoOJIEMHOE U3JI0KEHNE

IMonstust norapupma. OCHOBHOE JIOTapUPMUIECKOE TOXKIECTBO.
JecsaTiuuHble U HaTypajibHbIE Torapudmel. CBoicTBa JoTapu(MOB.

HudopmainoHHO-00bsCHUTENbHAS JISKIINS,

6 Jlorapudmudeckast GyHKIUS, €€ CBOWCTBA U rpaduK. npoOJIeMHOE U3JI0XKEHHE 4
JlorapudmMudeckue ypaBHEHHS 1 HEPaBEHCTBA
Pannannas mepa yrina. @opmysl nepexojia OT IpajyCHON Mepsbl
A pa yr PMY. pexox paxy p IloBecTBOBaTECALHAS JIEKIIHS,
7 | yrna k panmansoit 1 Hao6opot. OmnpeneneHue 2
L poOJIEeMHOE N3TI0KEHNE
TPUTOHOMETPHUIECKHX ()YHKIIUH.
OcHOBHBIE (OPMYITBI TPUTOHOMETPHH. MHEMOHHYECKOE MPaBUIIO.
o NudopMainoHHO-00bICHUTENbHAS JICKIIUS,
8 ®DopMyIibl JBOITHOTO aprymMeHTa. TpUroHoMeTpryecKiue GYHKIUH U 2
npoOJIEMHOE H3JI0KEHUE
ux rpaduku.
OO6paTHBIE TpUTOHOMETpHYECKHe QyHKIMH. Pentenne npocredmmx IToBecTBOBaTEIBHAS JIEKIIHA,
O | TpuroHOMeTpHUECKHX ypABHEHHMIT 1 HEPABEHCTB. MPOOJIEMHOE U3TI0KCHUE, TCKIHS - 4

Tpuronomerprudeckue ypaBHEHHUs pa3InuHbIX CIIOCOOOB.

JIUCKYyCCUS

10

[ToHsTHE Mpezena mocneIoBaTenbHOCTH U GpyHKIU. OnpeneneHne
OECKOHEYHO OOIBIINX K OECKOHEYHO MAJIBIX BEIHYHH,
COOTHOILICHUS MEXTy HUMHU.

WudopmannoHHO-00BSICHUTEIEHAS
JIeK1usi, MpoOJIEMHOE U3JIOKEHHUE

11

Boruncnenue npeaenos. MeToapl pacKpbITUS HEONPEAECIEHHOCTEN.
3ameuarenbHble npeneinsl. OnpeneneHne MPOU3BOIHOH (YHKIUH.
T'eomerpruecknii n Gpusudaeckuii cMeIc npousBoaHoil. [TorsaTre
KacaTeJIbHON U HOpMalH K KpuBoid. OCHOBHBIE IpaBuiIa U (GOpMyIIbI

1 hepeHIpOBaHIS

[ToBecTBOBaTENBHAS JICKLIHS,
MPOOJIEMHOE H3JI0KCHHE
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12

HccnenoBanue GyHKINH C TOMOILBIO IPOU3BOIHOM.
Heomnpenenennslil unTerpai, onpenenexue U cBoicTsa. Gopmynsl
unTerpuposanus. OnpeneneHuslil uaTerpan. @opmyna Herorona —
Jleiioauna. IlpunoxkeHus: onpeaeneHHOro HHTerpaa.

IToBecTBOBaTEIbHAS JAEKIMSA, JIEKIIHS-
JTUCKYCCHS

13

[lonsTre koMOHHATOpUKU. OCHOBHBIE COCAMHEHHUS: Pa3MEILICHNUS,
[epecTaHOBKY, coueTaHus. OmnpeneneHne 3THX COeTUHEHUN U

(hOPMYIIBL

NHbOopMaInoHHO-00bCHUTEbHAS JICKIINS,
npoOsIeMHOE U3JI0KEHHE

14

IIpenmer Teopuu BepositHocTH, OcHOBHBIE NOHATHS. Kitaccudaeckoe
ompeneneHue BeposTHOCTU. OCHOBHBIE CBOWCTBA COOBITHI.
TeopeMbl YMHOXKEHHS U CIIOXKEHHST BEPOSITHOCTEH.

IToBecTBOBaTEIbHAS JICKIUS, JICKIIHS-
JTUCKYCCHS

. OCHOBHBIC ITOHATHS MAaTEMATHUYECKOM CTATUCTHKH.
CratucTuieckoe pacnpeaciicHue U €ro recoMeTpuIeCcKoe

HudopmannoHHO-00bsICHUTENBEHAS

15 | uso6pakenue. UucioBble XapaKTEPUCTHKH BAPHALIHOHHOTO 4
JIeKnus, MpoOJIEMHOE U3JIOKECHHUE
psna. JIMCKpeTHBIE U MHTEPBAIbHBIE CTATHCTHYECKUE
pacrnpeneneHus
16 Pemrenns cucreM ITHMHEHHBIX adreOpandecKuX ypaBHEHUH NudpopmannoHHO-00BICHATEFHASL 4

Mmerozaamu I'aycca, Kpamepa u MaTpuuHBIM METOIOM.

JIEK1IUs, TIPOOJIEMHOE U3TI0KEHUE

17

Onpenenenue NOHATUA cTepeoMeTpui. IlapamiensHOCTh NpsMOi U
IUIOCKOCTH. B3anMHOe pacmonokeHne MpsSMBIX B IPOCTPAHCTBE.
VYron mexay 1Byms npsMbiMu. [lapaniensHOCTh INIOCKOCTEH, X
cBoiicTBa. [lepneHIMKyYIApHOCTD NPSMOM U INIOCKOCTH.
IlepnenuKyIAp U HAKJIOHHBIC. YTOI MEXIY NPsIMOH U
IUIOCKOCTBIO. JIByrpaHHslii yroin. IlepnesaukyasspHOCTb
IUIOCKOCTEH.

HudopmannoHHO-00bsICHUTENbHAS
JIEK1IUs, TIPOOJIEMHOE U3TI0KEHUE

10

18

IonsiTue MuOTOrpanHuKa. OnpeneneHne IpU3Mbl U UX BUABL.
Onpenenenye NMpaMuAbl U UX BUIBL. Beuncienue miomanu
GOKOBOH M ITOJTHOW TIOBEPXHOCTH IPU3MBI M TINPAMHUIEL
Brruncnenne 006eMOB PU3MBI U THPAMUJIBL.

HudopmannoHHO-00bsICHUTENbHAS
JIeKnus, MpoOJIEMHOE U3JIOKECHHUE

10

OHpeZ{eHCHHC TEJI BpalliCHUsA. [Tonstue nuiHAapa U BBIYMCIICHUE
€ro IIomaau NOBEPXHOCTH. ITonsiTue KOHYCa U BBIYUCJIICHUE €T0

HNudpopmannoHHO-00BICHATEIFHASL

19 | mromanu nosepxuoctu. TlonsTHE cepsl 1 MIapa ¥ BBIMHCICHAE €T0 6 10
TUTOIIA/T! TTIOBEPXHOCTH. BrranciieHre 006eM0OB QUryp: HUIHHIPA, JICKIAS, TIPOOJIEMHOC U3IOKCHIE
KOHYyca, cephl U 1apa.
Uroro mo xypcy| 78

B TOM UYHMCJI€ UHTEPAKTUBHOE 00yueHue™

3.2. O0pa3oBaTe/ibHbIE TEXHOJIOTMU NMPHU NMPOBEIEHUN NMPAKTUYECKUX 3aHATHI

(1adopaTtopHbIX padoT)

Tema 3anaTus

Buasl npuMeHseMbIxX
o0pasoBaTeIbHBIX
TEXHOJIOTUM

Kos.
yac

MMPAKTHUYECKOE 3AHATHE Ne 1,2,3 o teme 1.1

Hanmcanue pedepara. Obuienue co
CTYZIEHTAaMH 110 METOJIMKE «BOIIPOC-
OTBET» 110 TEOPETUIECKUM BOIIPOCAM
C TPYHIOBBIM O0CYXICHUEM,
00001IeHNe ¥ aHAIU3 Pe3yIbTAaTOB

IMPAKTUYECKOE 3AHATHE Ne 1,2,3 o Teme 2.1

Pa3paboTka MeTOAMYECKUX
MaTepuajoB, CpPaBHUTENbHBIN
ananu3. Hanmmcanue pedepata

MMPAKTHYECKOE 3AHATHUE Ne 1,2,3,4,5 mo teme 3.1

IIpobaemHO-MOAyIBHOE 00yUEHHE,
Pa3paboTka MeTOAMYECKUX
MaTepHajIoB, PEIICHUE 3a7a4 MajIbIMU
IpYyIIIaMH.

10

TIPAKTUYECKOE 3AHSTHE Ne 1,2,3,4,5,6,7 110 TeMe
4.1

Pa3paboTka METOMYECKUX MaTepHaioB,
CPAaBHUTENbHBIN aHaiu3. J{UCnyT N0 TEOPETUUECKUM
BOIIPOCAM.

14

16




TTIPAKTUYECKOE 3AHATHE Ne 1,2,3,4 no teme 5.1 u
5.2

Hanwucanue pedepara. OGLIeHHE CO CTYACHTAMH 10
METO/IUKE «BOIIPOC-OTBET» MO TEOPETHICCKUM
BOIIPOCaM C TPYIIOBBIM 00CYKIeHHEM, 0000IeHIEe
U aHaJu3 pPe3yJbTaToB

TIPAKTUYECKOE 3AHATUE Ne 1,2 mo teme 6.1 Pemenue 3agay MasIMu rpynnamu, pa3padoTka 4
METOANYECKUX MAaTEpHAIIOB.
JucnyT o TeopeTHUECKHM BOIIPOCAM.

TIPAKTUYECKOE 3AHATHE Ne 1,2,3,4,5 mo teme 7.1 | [Ipe3eHTarust, UrpoBBIC 3aHATH HA MOJEIX, pa3doop 10
peuieHus 3agad.

TTPAKTUYECKOE 3AHSATHE Ne 1,2,3,4,5 o Teme 7.2 | UrpoBbIe 3aHATHS Ha MOJICIAX, Pa300p pelICHUs 10
3ana4, Pa3paboTka METOMUECKUX MATCPHAIIOB.

TTPAKTUYECKOE 3AHSATHE Ne 1,2,3,4,5 o teme 7.3 | UrpoBbIe 3aHATHS Ha MOJICIAX, Pa300p peIICHUS 10
3ana4, Pa3paboTka METOMUECKUX MATEPHAIIOB.

Htoro o xypcy 78
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4. YCJIOBUs PEAJIM3ALUA TPOI'PAMMBI IMCIUIIJIMHBI

4.1. MarepuajgbHo-TeXHHYecKasi 0a3a, HeoOXxoauMasi JIA  OCYIIECTBJICHUS
00pa30BaTeILHOIO MpoLecca Mo JUCHUIINHE

Crneunanu3upoBaHHas MeOeb U CUCTEMBI XpaHEHUS (JI0CKa KJIaCCHAsl, CTOJ U
CTYJI YYUTENS, CTOJIBI U CTYJIbsl YUCHUUECKUE, IKa(bI JJIsI XPAHEHUS YU4EOHBIX
MOCOOUH, CUCTEMBI XpaHCHUS TaOJHUI] U TUTAKATOR);

TEXHUUYECKUE CPECTBA 00yueHHs (pabodyee MECTO yUUTeNs: KOMIBIOTED
YUUTENS, BUACOMPOCKTOP, dKpaH, uiieH3uonHoe [10);

JEMOHCTPAIMOHHBIC YIeOHO-HATISITHBIE TIOCOOMS (KOMIUIEKTHI CTCH/IOB,
KOMITJIEKTHI TaOJIUII, TOPTPETHI BBEIAAOIINXCS MATEMATHKOB, KOMIUICKT
WHCTPYMEHTOB KJIACCHBIX C MATHUTHBIMH JICPKATEISIMH ),

AJIEKTPOHHBIE CPe/ICTBA 00YUEHUS (KOMIUIEKT BUICO(PUIBMOB).

4.2 IlepeyeHb HEOOXOAMMOI0 POrPAMMHOIO0 00ecIeYeHus!

. Onepannonnas cucrema Microsoft Windows 10 (kontpakt Nel04-AD®d/2016 ot
20.07.2016, kopriopaTuBHAas JTUIICH3HS);

. [Taker mporpamm Microsoft Office Professional Plus (kouTpakt Nel104-AD®d/2016 ot
20.07.2016, kopriopaTuBHas JTUIICH3HS);

. AHTUBUpYCHas 3ammTa (u3nueckux paboumx craHImMid W cepBepoB: Kaspersky
Endpoint Security mist 6usneca — Crangaptaeiidi Russian Edition. 1500-2499 Node 1
year Educational Renewal License (kontpakt Ne99-AD®D/2016 ot 20.07.2016,
KOPITOpaTHUBHAS JTUIICH3HS);

. 7-zip GNULesser General Public License (cBobomHOe mporpaMMHOe oOecrieueHHe,
HE OIPaHUYEHO, OECCPOUHO);

. Mutepuer Opaysep Google Chrome (GecrmaTHoe mporpamMmmHoe oOecriedeHue, He
OTpaHUYEHO, OECCPOUHO);

. K-Lite Codec Pack — yHuBepcanbHblii HaOOp KOAEKOB (KOJHUPOBIIUKOB-
JEKOJUPOBIIMKOB) U YTWJIHT JJISI IPOCMOTpa U 00paboOTKM aynuo- u Bujeodaion
(OecrmaTHOE MPOTpaMMHOE 00€eCIieYeHUE, He OTPAHUYEHO, OECCPOUHO);

WinDjView — mnporpamma s mnpocmoTpa (aiinoB B dopmare DIV u DjVu
(cBOOOMHOE MTpOrpaMMHOE 0OeCIIeYeHNE, He OTPaHUYEHO, OECCPOUYHO)
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5. MEPEYEHb OCHOBHOI71u U JOMNOJIHUTEJBHOM YYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUS IUCLUIIJIAHBI

5.1. OcHoBHas1 TUTEPATypa

1 boromonos, H. B. Marematuka : yueonuk s CI10 / H. B. boromoros, I1.
N. Camoiinenko. — 5-e us ., nepepad. u gon. — M. : U3narensctBo FOpaiit, 2017.
— 396 ¢. — (Cepus : [Ipodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-
02325-1. — Pexum mocryma : www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D94.

2. baBpun, 1. . Maremaruka : yueOHuk u npaktukyM st CI10 / U. W.
baBpun. — 2-e u3na., nepepad. u non. — M. : M3garensctBo IOpaiit, 2017. — 616 c.
— (Cepus : Ilpodeccuonansunoe odpazopanue). — ISBN 978-5-534-04101-9. —
Pexxum nocryma : www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997DSAFADIE.

5.2. JlomosHUTeJIbHAS JUTEpATypa

1. UameB-MycatoB, O. C. Teopus BepoOATHOCTEH U MaTeMaTUYeCKas
craTucTuka : yaeOHuk u npaktukym s CI1O / O. C. UBameB-MycaroB. — 3-¢ u3f.,
ucrp. u jgon. — M. : UsmarensctBo FOpaiit, 2017. — 224 c¢. — (Cepus :
[Tpodeccnonansuoe oobpazoBanue). — ISBN 978-5-534-02467-8. — Pexxum goctyma
: www.biblio-online.ru/book/6463F5D1-5509-4791-900C-998BABDDG6E9B.

5.3 llepuoanueckue U3IaHUSA

1 XKypnan «MareMaruka B IIKOJIE»

2. basbl nannbix komnanuu «Mct Bero» (http://dlib.eastview.com)

5.4 [IlepeyeHnb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHMKALMOHHON CeTH
«MHTEepHET», HEOOXOAUMBIX /ISl OCBOCHHS AV CHMIINHBI

1. MunuctepcTBO 00pa3zoBanus u Hayku Poccuiickoit denepanun
(http://MmurOOpHAYVKU.DD/);
2. ®enepanpubiii mopTan "Poccuiickoe oopazosanue” (http://www.edu.ru/);
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http://www.edu.ru/

3. Nudopmammonnas cucrema "Exnnoe okHO qocTyna K 00pa3oBaTeNbHBIM pecypcam”
(http://window.edu.ru/);

4. Enpunas xoiuiekius nmudpoBeix oOpa3zoBaTenbHbIX pecypcos (http://school-
collection.edu.ru/);

5. ®enepanpHBI HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB
(http://fcior.edu.ru/);

6. OOpazoBatenbHbIid mopTan "Yueba" (http://www.ucheba.com/);

7. Ilpoekt ['ocyaapcTBEHHOTO MHCTUTYTA PyCCKOTO si3bika uMeHH A.C. [Tymknna
"O6pa3zoBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snektponnas o6udauorexa (HOB) (http://www.elibrary.ru);

9. HanwmonanbHas 3aekTpoHHas ouonuoteka (http:/u36.pd/);

10. KubepJlennnka (http://cyberleninka.ru/).

11. CnpaBouyHo-uH(MpOopMaMOHHEIH opTan "Pycckuit s3p1k" (http://gramota.ru/);

12. Cnyxx0a TeMaTHYeCKMX TOJIKOBBIX citoBapeit (http://www.glossary.ru/);

13. CnoBapu u sanukioneauu (http://dic.academic.ru/);

14.KoncynbranT [Imtoc - cnpaBovHas paBoBasi CUCTeMa (JIOCTYI 110 JIOKATBHOHN CEeTH)
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6. METOANYECKHUE YKA3AHUA JJISA OBYUAIOIIIUXCA
ITO OCBOEHUMIO U CHUITJIMHBI

JucuumivHa HaielneHa Ha GopMUpoBaHHUe MPOGECCHOHATBEHBIX
KOMIIETEHINH, TAKUX KaK CIIOCOOHOCTH AEMOHCTPAIH OOIEHAYYHBIX 0a30BBIX 3HAHUH,
MOHMMAaHUE OCHOBHBIX ()aKTOB, KOHIICTIIINI, PUHITUTIOB TCOPHH - OTIPEIEISTH eI ,
3a/la4il JAaHHOW JUCIUIUIMHBI.

OOyueHne CTYIEHTOB OCYIIECTBISETCA MO TPATUIUOHHONW TEXHOJOTMH (JIEKIIHH,
MIPAKTUKN) C BKIIIOYCHUEM MHHOBAIIMOHHBIX AJIEMECHTOB.

C TOukM 3peHHs HCIONBb3yEeMBIX METOJOB JIEKIIMU MO AUCHUIUINHE «MaTtemaTukay
MOJIPA3JEISIIOTCS  CIEAYIOMUM o0pa3oM: HHPOPMAIMOHHO-OOBICHUTEIbHAS  JICKIIUS,
MOBECTBOBATENbHAS, JIEKIUA-0ecena, mpobieMHast ISKIUs U T. [I.

YcTHOE M3NoXKeHNe yd4eOHOTO MaTepuana Ha JEKIHH JO0DKHO KOHCIIEKTHPOBATHCA.
CaymaTh JEKIHI0 HYXKHO YMETh — MOJJCPKUBATh CBOE BHUMAHHE, MOHATh U 3alIOMHUTH
YCIIBIIIIAHHOE, YJIOBUTH May3bl. B mpoiiecce U310KeHUs MpenoiaBaTreieM JIEKIUU CTYIEeHT
JIOJDKEH BBISICHUTH BCE HETIOHSATHBIE BOMPOCHL. 3alMCHIBATH COACPIKAHHUE JICKIIUH HYKHO
00s13aTeIbHO — 3aIMCH TTOMOTAIOT MOIEP’)KUBATh BHUMAaHHUE, CIIOCOOCTBYIOT TOHUMAHUIO U
3alIOMUHAHUIO YCIIBIIIAHHOTO, IPUBOUT 3HAHKUE B CUCTEMY, CIIYXaT OTMOPOM /ISl Iepexo/ia
K OoJiee TITy0OKOMY CaMOCTOSATETPHOMY U3YYCHHUIO TIPEIMETA.

MeTtoamueckue peKOMEHIANH 10 KOHCTIEKTUPOBAHUIO JTCKITHIA:

— 3alKCh JIOJDKHA OBITh CHCTEMHOM, MPEICTaBIsATh COOOM COKpalIEHHBIA BapUaHT
Jekuuu — mpenogaBatens. Heobxomumo — ciymarth, 00AyMBIBaTH M 3alKCHIBATH
OJTHOBPEMEHHO;

— 3amuch BeAETCS OYEeHb OBICTPO, YETKO, 1O BO3MOKHOCTH KOPOTKHMH
BBIPKEHUSIMU;

— HE TIpeKpamas cIymaTh MpernoaaBaTeisi, Hy)KHO 3alUChIBaTh TO, YTO HEOOXOIUMO
ycBOUTh. Henmb3s 3ammchIBaTh cpa3y ke BHICKa3aHHYIO MBICIH MPETOAaBaTes, CaeayeT eé
MOHSTH U TOCIIE ITOrO KPATKO 3amucaTh CBOMMH CJIOBAMH WJIM CIIOBAaMU TPEIOIaBaTells.
BaxxHo, uT0OBI B HEil He ObLT OTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHa, 1aThl, HA3BaHWs, BBIBOBI, ONIPE/ICIICHUS 3aMTMCBIBAIOTCS TOYHO;

[TpakTrueckue 3aHATHS 1O TUCHUIUTHHE «MaTemMaTnka» B OCHOBHOM II0 CXEME:

-YCTHBIM ONPOC TI0 TEOPUH B Havae 3aHITHs (00CYXKICHHE TEOPETUUECKUX

MpoOJIEMHBIX BOTIPOCOB IO TEME);

-paboTa B rpymmax mo pa3penieHuIo pa3InyHbIX CUTYallui TI0 TEME 3aHSTHS;

-pelieHne MPakKTUIECKUX 3a71a4 WHIUBUTYaIIbHO;

-TI0JIBEJICHUE UTOTOB 3aHSTHS;

-MHIUBHIYyQJIbHBIC 3aJaHHsl JUIS TIOJTOTOBKM K CICIYIONIUM IPAKTHYCCKUM
3aHATHSM.

[{enp MpakTUUECKOTO 3aHSTHS - HAYYUTh CTYJICHTOB IPUMEHSTh TEOPETUUECKUE

3HAHHMS MIPU PEUICHUH MPAKTHUYCCKHUX 33/]1a4 Ha OCHOBE peabHBIX JIAHHBIX.

Ha mpakTudeckux 3aHATHSIX TPe0o0IaIatoT CIeTyIOIINE METO/IbI:

-BepOanbpHbIe (TIPe0OIIaatoNuM METOIOM JIOJKHO OBITh OOBSICHEHHE);,

-ipakTHYeckue (MMChbMEHHBIC 3IaHMs], TPYIIOBBIC 33/IaHUS U T. II.).

BaxHpIM 17151 CTyIeHTa SBISIETCS YMEHUE PAllMOHATIBFHO O0MPATh HEOOXOIUMYIO

yueOHyto nureparypy. OCHOBHBIMH JTUTEPATYPHBIMU UCTOYHUKAMU SIBIISIOTCSL:

— Oubnmoreunsie Gpouasl pummana Kyol'y;

— 3JIEKTPOHHAsI OMOIMOTEYHAs cUCTeMa « Y HUBEPCUTETCKasi OMOIMOTeKa OH-JIaliH»;

— 3JIeKTpOHHAast OnbnnoTeuHas cucreMma M3narensctBa «JlaHby.
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[louck kHuUr B OMOIHMOTEKE HEOOXOJMMO HAYMHATH C HU3YYEHHUS MPEIMETHOIO
Karajora

Y CO3/1aHMSI CIIMCKA KHUT, TOCOOMH, METOJUYECKUX MATEPHAIIOB IO TEME U3yUYEHUS.

JUig my4iiero npeacTaBieHus U 3allOMUHAHUS MaTepralla eJIecoo0pa3Ho BECTU

3alUCHU ¥ KOHCIEKTHI PA3TUYHOIO COJIeP KaHUs, 2 UMEHHO:

— MIOMETKH, 3aMeYaHusl, BbIIeJIEHUE TJIaBHOTO;

— TIJ1aH, TE3UCHI, BBIMUCKH, ITUTATHI,

— KOHCIIEKT, paboyasi 3anuch, pedepar, J0KIa, JeKIHUs U T.1.

Yurare y4eOHUK HEOOXOJAMMO BIyMUYMBO, BHUMATENBHO, HE MPOMYyCKas TEKCTa,
CTapasich MOHATH KXyl (pa3y, OJHOBPEMEHHO pa3dupas MpUMEphl, CXEMbl, TAOIHIIbI,
PHUCYHKH, IPUBEACHHBIE B YUCOHHKE.

OaHuM #3 BaXXHEHIIUX CPEICTB, CHOCOOCTBYIOIIMX 3aKpPEIUICHUIO 3HAHUN, IO
muciuiuinae «MaTtemaTukay,  SBISETCS KpaTkas 3aluch MPOYUTAHHOTO MaTepuaia —
cocTaBlieHuE KOHCIEKTa. KOHCIEKT — 3TO KpaTKOe CBSI3HOE M3JI0KEHHUE COJIEPIKAHUS TEMBI,
ydyeOHUKAa WM ero 4actu, 0e3 MoJIpoOHOCTEe M BTOpOCTeneHHBIX netaneil. [lo cBoei
CTPYKTYpE U TOCIIEOBATEIILHOCTH KOHCIIEKT JOJDKEH COOTBETCTBOBATH IJIaHY y4eOHHUKA.
Ecnu yuyeOHuk pa3nenéH Ha HeOOJbIIME O3arjaBiICHHbIE 4YacTH, TO 3aroJIOBKM MOKHO
paccMaTpuBaTh Kak MyHKTHI IJIaHA, @ U3 TEKCTa KaXJIO0W YacTH CIIEAYyeT 3alucaTh T€ MBICIIH,
KOTOPBIE PACKPBIBAIOT CMBICI 3ar0JIOBKA.

Tpebosanus k KOHCheKmy:

— KpPaTKOCTb, CKATOCTh, 1IEJI€CO00PA3HOCTh KaXA0r0 3aHCHIBAEMOT0O CIIOBA;

—COJIEPIKATEITLHOCTh ~ 3alHMCHU-3AMICHIBAEMBIE MBICIH  ClieqyeT (OpMYIHPOBATH
KpaTKo,

HO 0e3 ymep6a s cmbicna. OOBEM KOHCIIEKTa, KaK MPaBUII0, MEHbIIIE N3y4aeMOro
TekcTa B 7-15 pas;
—KOHCIIEKT MOKET OBITh KaK IMPOCTBIM, TaK M CJIOXKHBIM IO CTPYKTYPE — 3TO 3aBUCUT
OT COZIEp KaHMsI KHUTH U eI €€ N3yUEeHUS.
Mertoanyeckne peKOMEHAAlUH 110 KOHCIIEKTHPOBAHMIO:
— MPEX/JIE YeM HayaTh COCTABIISATH KOHCIIEKT, HYKHO O3HAKOMUTHCS C KHUTOM,
NpOYUTaATh €€ CHayvaia 0 KOHIA, MOHSTh MPOYUTAHHOE;

— 3aIMCH JIy4Ille JeJIaTh P MPOUYTEHUHU HE OJJHOr0-/IBYX a03alleB, a LeJIoro

naparpadga Wid IJ1aBbl;

— KOHCIIEKTUPOBAaHUE BEAETCS HE C LIEJIBI0 MMETh OINPEACIEHHBIM 3amucH, a s
Oonee

MOJIHOTO OBJIAJICHUS COJIEPKaHUEM M3y4aeMoOro TeKCTa, MO3TOMY B 3aIUCAX
OTMEYAeTCs U BBIJENAETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO 0COOEHHO
MIPHUBJICKJIO BHUMAHUE;

s HanmcaHus pedepara mo npeamery «Maremarnka» HeoOXOIMMO BBIOpaTh TEMY,
COITIacoBaTh €€ C MpernoaaBareieM, Mo1o0paTh HECKOIbKO HCTOYHUKOB MO TEME, BHIMTOITHUTD
aHaJIM3 UCTOYHHUKOB IO PEUICHUIO POoOIeMbl, 000CHOBATh CBOIO TOUKY 3PEHUS Ha peIleHUE
poOIeMBbl.
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7. OHEHOYHBIE CPEJACTBA JJIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. llacmopT (pOHAA OLIEHOYHBIX CPECTB

Kon
Ne KoHnTponupyemsble paznensl (TEMBbI) KOHTpoJiupyemor | HamMmeHoBaHME OLIEHOYHOIO
/o MUCLUIITUHEI KOMIETEHIINHU cpeacTBa
(um ee yacTH)
JleMOHCTpanust MpakTHYECKUX
. HaBBIKOB, 3aIHUTa BHIITOJIHEHHOTO
PasBurtue nonsArus o uncne. JInnelHsle u
1 3aJaHus, 3aIuTa pedepara,
KBaJIpaTHBIC yPaBHEHHS M HEPABEHCTBA.
mpakTHdeckas padoTa,
VMHIMBUAYaAIbHBIN YCTHBIM OIPOC
JleMOHCTpanust MpakTHYECKUX
CremnieHHBIE, TOKA3aTENb HaBBIKOB, 3aIUTa BHIITOJIHEHHOTO
2| Hble U norapudmMu 3a7aHus, 3aIuUTa pedepara,
4yeckue (QyHKIUH. IpakTHyeckas paboTa,
MHIVBUAYAJIbHBIN YCTHBIM OIIPOC
JleMoHCTpanys NpakTUYECKUX
HaBBIKOB, 3aIMTa BHITOJIHEHHOTO
OCHOBBI TPUTOHOMET
3 3aJlaHus, 3aIIUTa pedepara,
pun. TpuroHomerpuueckue npeoopa3oBaHusl.
IpakTH4eckas paboTa,
MHIVBUAYAJIBHBIN YCTHBIM OIIPOC
JleMoHCTpanys NpakTUYECKUX
Hauana MmaTemaTn4eckoro aHanmsa. HaBBIKOB, 3aIHUTa BHIITOJIHEHHOTO
4| DuddepeHnnansHpIe U HHTETPATH 3aJaHus, 3aIUTa pedepara,
HbBIE NCUUCIICHUSL. npakTHdeckas padora,
MHIUBUAYAIbHBINA YCTHBIM OIPOC
JleMoHCTpanus MpakTHYECKUX
. HaBBIKOB, 3aIIUTa BHIITOJIHEHHOTO
Teopust BEpOSITHOCTH U MaTEMaTHYECKOM
5 3aJaHus, 3aIuTa pedepara,
CTAaTHCTHKH.
IpakTH4eckas paboTa,
MHIUBUAYAJIbHBIN YCTHBIM OIIPOC
JleMoHCTpanus NpakTUYeCKUuX
6 CucteMbl JIMHEWHBIX alreOpandecKux HaBBIKOB, 3aIMTa BHIMOJHEHHOTO
YpaBHEHHIA. 3a/laHusl, MpakTudeckas padora,
HMHIVBUAYAJIBHBII YCTHBIA OIIPOC
JleMoHCTpanus NpakTUYeCKUX
Teopwust ctepeomerpui. [IpsiMbie U TNIOCKOCTH HaBBIKOB, 3aIIUTa BHIITOJIHEHHOTO
77| B mpocTpaHcTBe. MHOTOTpaHHUKH U TeNa 3a7aHusL, 3aIuTa pedepara,
BpaIllCHHS. npakTH4yeckas pabora,
VHIMBUAYAIbHBIN YCTHBIM OIPOC
7.2. Kpurepuu OeHKH 3HAHUI

TaKke COOCTBEHHBIC B3I 461

KOHTpOJ'IB U OHOCHKa PE3YyJbTATOB OCBOCHHUA JUCHHUIIIIMHBI

OCYHICCTBIISACTCA

IPEeroIaBaTesIeM B IMPOLECCE MPOBEACHUS MPAKTUUYECKUX 3aHITHUH, JTa00OpaTOPHBIX
paboT, TECTUpPOBaHMS, a TAKXKE BBINOJHEHHUS OOYYaIOUUMUCSH WHIUBUIYaJbHBIX

CaMOCTOSITCIILHBIX 3aJaHUH.

Peghepam - nponykT caMoCTOATEIbHOM pabOTHl CTY/ACHTA, MPEACTABISAIONINI cOO0M
KpaTKO€ M3JI0)KCHUE B IMCBMEHHOM BHJE IIOJYYEHHBIX PE3YJIbTAaTOB TEOPETHYECKOIO
aHalu3a OIpeJeNeHHONM Hay4yHOH (y4ueOHO-HCCIIe[IOBAaTeNbCKONM) TEMBbl, T[€ aBTOp
PacKpbIBaeT CyThb HCCIEAYEeMOW IMpOOJIeMbl, NMPUBOJIUT pPa3JIMYHbIE TOUYKU 3PEHMS, a

Ha HCC.
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00paboOTaHHBIX WCTOYHUKOB, TIIYOMHE aHaiau3a NpoOJIeMbl, KauyecTBe OOOCHOBAHHUS

aBTOPCKOM MO3UINH, TTYOMHE PACKPBITHS TEMBI.
Joxknao - myObnuuHOe, pa3BEPHYTOE, COOOIICHHE MO OMNpPENeNEHHOMY BOIPOCY,
OCHOBaHHOE Ha MPUBIICUYCHUU M3YYCHHBIX JTOKYMEHTAJIbHBIX AaHHBIX. /[oK1a0 - 3TO
COO0IIIeHHE, COJEPKUMOE KOTOPOTO MPEICTABIsET HMH(POPMAIUIO U OTPAKAET CYTh
BOIPOCA WJIM UCCIEOBAaHUS MPUMEHHUTENHbHO K pacCMaTpUBAeMON WIM W3ydaeMou
cutyaruu. llenbs odoknada — wHdopMupoBanue Koro-aubo o uém-nubo. Tem He
MeHee, 00KIa0bl MOTYT BKJIIOYATh B ce0sl peKOMEHIAIK, MTPEATIOKEHUS WIH IPYTUE
MOTHBAIIMOHHBIE JIEMEHTHI.

Coobwenue - HeOONbILIOE MYyOJWYHOE BBICTYIUIEHME Ha BBIOPAHHYIO TEMY,
MyOJIMYHOE U3JI0KEHUE YACTHOTO BOIIPOCA PACCMATPUBAEMON TEMBL.

Ox3amer  (OT JaT. examen - HCIbITaHUE) - (JOpMa UTOTOBOM MPOBEPKH 3HAHUM U
HABBIKOB YYAaIllUXCsl, MTOJIYYCHHBIX Ha JIEKIMOHHBIX, CEMUHAPCKUX U MPAKTUYECKUX
3aHATUAX, a TaKKe HX O00s3aTENBHBIX CaMOCTOSTENBHBIX PAOOT (KOHCHEKTOB,
TUTAHOB 3aHATHH U Jp.).

Kputepuu oueHKH 3HAHMI CTYJA€HTOB B LEJIOM IO JMCIHIIJIMHE:
«OTJIUYHO» - BBICTABIISIETCS CTYJIEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMAaTU3UPOBaHHbIE, IIyOOKHE 3HAHUS Y4eOHOW NMpOrpaMMbl AMCLUUIUIMHBI U YMEHUE
YBEPEHHO MPUMEHATh UX Ha MPAKTUKE MpPU PEIIEHWH KOHKPETHBIX 3aJad, CBOOOIHOE U
NpaBUWIbHOE OOOCHOBAHME MPUHATHIX PELICHUMN;

«XOpOLIO0» - BBICTABIISIETCS CTYJCHTY, €CJIM OH TBEPAO 3HAET MaTepHuaj, rPaMOTHO M IO
CYLIECTBY H3JIaraeT €ro, yMeeT NPUMEHSATh MOJyYeHHbIE 3HAHUS Ha MPAKTHUKE, HO
JIOIYCKaeT B OTBETE WJIM B PELIEHUH 337a4 HEKOTOPbIE HETOYHOCTH;
«YJAOBJIETBOPUTEJIBHO» - BBICTABISETCS CTYIEHTY, TIOKa3aBlieMy (parMeHTapHBIM,
pa3po3HEHHBIH XapakTep 3HaHUM, HEIOCTaTOYHO NPaBUIbHBIE (HOPMYIUPOBKH 0a30BBIX
NOHATHM, HAPYIIEHUs JIOTUYECKON IOCIENOBATEIIbHOCTH B H3JIOKEHUM IIPOrPaMMHOIO
MaTepuanga, HO TpPU 3TOM OH BIAJ€ET OCHOBHBIMU pazfelaMH Y4eOHOW MpOrpamMMbl,
HEOOXOAUMBIMHU JIJISl JAJIbHEHIIIEro 00y4eHUs M MOXKET IPUMEHSATh MOJy4YeHHbIE 3HAHUS 110
o0pasily B CTaHJAPTHOM CUTYalluy;

«HEeYyJ0BJIETBOPHUTEJIbHO)» - BBICTABJISETCS CTYACHTY, KOTOPbI HE 3HaeT Ooblleld YacTu
OCHOBHOTI'O COJIEpKaHus y4eOHOW MpOorpaMMbl TUCUUILUIMHBI, TOMYCKAeT rpyOble OIIUOKU B
(bopMyIHPOBKAaX OCHOBHBIX MOHATUHN JUCLUUILIMHBI M HE YMEET MCII0JIb30BaTh MOJTyYCHHbIC
3HAHHUS [IPU PELIEHUH TUIIOBBIX IPAKTUYECKUX 3a7ad.

7.3. OueHoYHbIE CPEACTB /AJIsl MPOBEIeHUs TeKYIIeil aTTecTAlNU

Texymuii KOHTPOJIb MOKET MPOBOJUTHCS B (hopMme:
-UHAVMBUAYAIbHBINA YCTHBIN OIIPOC
-npaKkThyeckas padora
-3amuTa pedepara

-3alMTa BBIITOJIHEHHOTO 3aIaHHUs.

-JIEMOHCTpALIMSI IPAKTUYECKUX HABBIKOB
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[Tpumepsl

®opma IIpakTrueckui JInynble KauecTBa

3HaHus YMenus OLICHOYHBIX
arTecTaluu OTIBIT (BIQICHUE) | OOyYaromerocs

CpEACTB

YCTHbIN KoHTposnb OueHKa ymeHusa | OueHKa HaBbIKOB Orenka ciocoOHOCTH | KOHTPO/IbHbI
onpoc no | 3HaHui no pasnunyatb paboTbl ¢ ONEPATUBHO U € BOnpocsl No
Temam ornpeaeneHH | KOHKpeTHble NnTepaTypHbIMU Ka4€CTBCHHO Temam

bIM NOHATUA MCTOYHMKaMM OTBCYAaTh Ha npunaraTcsa

npo6aemam MOCTaBJICHHBIC

BOTIPOCHI

Pedeparsr Kontpons Ouenka ymenust | OueHKa HAaBBIKOB Ouenka ciocooHocTH | TeMbl

3HAHUI 10 pa3nuyarthb paboTHI ¢ K CaMOCTOSATEIILHON pedepatos

OMpPENCIICHH | KOHKPCTHHIC JUTEPATYPHBIMU paboTe U aHANIU3y TPUIATaroTCs

BIM TIOHATHS HCTOYHUKAMHU JTUTEPATypPHBIX

npobaeMam HCTOYHHUKOB
[paktnaeckn | OneHka OreHKa yMEHHUS O11eHKa HaBLIKOB Ornenka cnoco6HocT | Temsr pabot
e paboThI 3HaHUH TUTAaHUPOBATh paboTHI ¢ OTIePaTUBHO U TIPHUJIATAIOTCS

MOTPEITHOCT | OPTaHH3AlHMI0 U | JIUTEPATYPHBIMH Ka4eCTBEHHO pelIaTh

u TIPOBEICHNUE HACTOYHUKAMH, MOCTaBJICHHBIC HA

U3MEpeHUii; MEpPOTIPHUATHH, TIPOBEACHUS MIPaKTUIECKUX

Teopuu pa3pabaTbIBaTh (GU3KYIBTYpHO- paboTax 3agauu u

TECTOB METOOAUYCCKHEC CIIOPTUBHBIX ApTYMEHTHUPOBATH

METPOJIOTHYE | JOKYMEHTBI MEpPOIIPUATHIA, pe3yIbTaThl

CKHUX 0TOHUpaTh HU3MEPEHUN TEOpUU

TpeboBaHuil | Hauboiee OIICHOK, IIIKAJIBI

K TecTam, 3¢ dexTUBHBIC OILICHOK, HOPM

TEOpHUH CpencTBa u CTaTUCTHYECKUX

OIICHOK, METOJFBI, METOJIOB

TITKAJTBI 0pOpPMIIATH

OIICHOK, Pe3yIBTATHI

HOPM HCCIIEIOBATEIhC

CTaTUCTHYEC | KOW paboThI

KHX METOJIOB

00paboTKH

pe3yJbTaToB

UCCIIeIOBaHU

u

IIpuMmepHbIe 3a1aHuA:

1. PemuuTh ypaBHeHUsl, HEPABEHCTBA, CUCTEMbl YPABHEHMIA:

1)0,207-3 <1,
)4 +2"" —-6=0;
) 7 —7"t=6
22" +27 427 =5 451 15

5) 235X+3 — 190,28 )
6)1000 25 (X +1) <—-0,5;
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7nlogs x—2log, x* > -3.
8)10g,5(2x—3) +2=~logy5(X+2)
9) X1—0,25ng ~10

10) log, x+log, (x+2)=2;

34.2Y =576
11) log ,(y—-x)=4"
37 +x=10
12) y—log,x=2
2. [IpakTnueckas pabora (TPUTOHOMETPUUECKHE (HYHKIUH).
Bapnanr 1.
3ananue Nel.

a) Beruncnute: X -sin® 127+ Y? cos® 0 +tg/7 + 2XY -sin 327

0) Pemnts 3amauy:
Jano: sina=0.8

B) YIIPOCTUTH BBIPAKECHHUE:

. 2 2
£<a<17 siha + cosa —sin’«
2 tgo Clga
Haiitu: sin2a, cos2«, tg2a.
3ananue Nel.

a) BrpluncnuTh, HCHONB3ys UYETHOCTh, HEUETHOCTh, MNEPUOAUYHOCTH, (HOPMYIIBI
NPUBEACHUS TPUTOHOMETPUYECKUX QYHKIUN K OCTPOMY YTy
0) OnpenenuTs, siBisieTcst 1M GYHKIUS YETHOM, HEUETHOM WIIM HE SIBJSETCS HU YETHOM, HU
. HEYETHOM.

8sin(~150° )- cos(~120° )-tg (- 240" )- ctg (- 210° )=

f(x)=xsinx+L

COS X
3ananme Ne3. 3ananue N4,
a) YIIPOCTUTDH BBIPAYKEHUE: [IpeoGpa3oBaTh B MpOU3BEICHNUE:
Sin2a+20082a—sin2a sin 25° +sin15°
tg’ac  cg’a sin25° —sin15°
0) /loxazaTh TOXJIECTBO: 3aganue Nes.
cos2a +sin2a -tga =1 [IpeoOpazoBaTh

IMPOU3BCACHUEC B CYMMY.

B)/loKa3zaTh TOX1€CTBO:
cos 70° +cos12°
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- cos<45° + a)
+ cos(45° + a)

sin(45° +a

=0
sin(45° +a J

SN——

3. [IpuMepHBbIe BOMPOCHI IJIsl YCTHOT0 ONMPOca (KOHTPOJIbHBIX padoT):
1. KoHTpoJibHbIe 3a4eTHbIE BONPOCHI 110 TeMe

1) Kakue ynciia Ha3bIBAIOTCS PAMOHATBHBIMU?

2) Kakwe 4nciia Ha3pIBAIOTCS HPPAIIMOHATIBHBIME?

3) Kakwe uncia Ha3pIBAIOTCS AEHCTBUTEIbHBIMU?

4) T'eomeTpruecKoe H300paKECHUE ICHCTBUTEIHHBIX YHCEIL.

5) IlpaBuiia 3ammucy TECATUYHON MEPHOAMYECKON TPOOH B BUJIC OOBIKHOBESHHOM.

6) PopMyIIbl COKPAIIEHHOTO YMHOXCHUSI.

7) ®opmyna pelieHusT KBaJIpaTHOTO ypaBHCHHS (IMCKPUMHHAHT, HAXOXKICHHE KOPHEH
YpaBHEHHUS ).

8) ®opmyia pas3noKeHUs KBaAPATHOTO TPEXUICHA Ha MHOXHTEIIH.

9) Pemienue OMKBaJPAaTHBIX YPABHCHHI.

10)Permienne uppairoHaIbHBIX YPaBHCHHIA.

11)Pemenne HEpaBEHCTB C OAHOM MEPEMEHHON. MeToT HHTEpPBAJIOB. (€TI0 CYITHOCTB)
12)MuuMast eIuHuIA, CTETICHh MHUMOW €IMHHIIBL.

13)Uto Ha3bIBACTCS KOMILJICKCHBIM YHCIOM?

14)Kakue KOMIUICKCHBIE YMCITa HA3bIBAIOTCS MPOTUBOTOIOXKHBIMU? CONPSHKEHHBIMU?
15)['eomeTprdeckoe n300pakeHNEe KOMITJICKCHBIX YUCEIT.

16)Moyib KOMITJICKCHOTO YKCIa, €r0 BEIYUCIICHHE.

17) ApryMeHT KOMIUICKCHOTO YKCIIa, €r0 HaX0XK/ICHHE.

18)CrnoxxeHue 1 BEIYUTAHUE KOMIUICKCHBIX YHCEI.

19)YMHOKEHHE KOMITJICKCHBIX YHCEIT B anreopandeckoit popme. Pasnoxkenue a’ +b” Ha
MHOHUTEIH.

20)/lenenne KOMITJICKCHBIX YHCEIT B aJireOpandeckoit popme.

21)Onpenenutens |l mopsiika, ero BEIYMCICHHE, CBOMCTBA.

22)Onpenenurens |l mopsaka, ero BeIYMCICHHE, CBOWCTBA.

23)[paBuia HaxoxaeHus onpenemuteneit A,; Aj; A, .

24)[IpaBuino Kpamepa npu pemieHnn CHCTEM TMHEWHBIX YPaBHEHUH.

IIpuMepHBIe BOPOCHI 1)1 KOHTPOJIA CAMOCTOSTE/IbHON padoThI:

OHpelle.]'ICHI/IC CTCIICHU C HAaTypaJIbHBIM ITOKAa3aTCJICM.

CreneHs ¢ pannOHAaJIbHBIM ITOKA3aTCIICM.
m

Uemy paBro a°; a™"; an?

Kak yMHOXHTh CTEIICHH C OJIMHAKOBBIM OCHOBaHMEeM? OJIWHAKOBBIM IOKa3aTeJIeM
CcTerneHu?

Kak pazgenuTh cTeneHu ¢ OJUHAKOBBIM OCHOBaHUEM? OIUHAKOBBIM TOKa3aTeIeM
cTereHu?

> w e

o
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Kak Bo3BeCTH CTEIIEHb B CTCIIEHb?

Yr0 HaszbIBaeTCs KOpHeM N cTeneHu u3 uucna?
Kaxk n3Bneus kopers u3 npousseacHus? Ipoou? Crenenu?

©ooN o

11. Kakast ¢pyHKIIHSI HA3bIBAC€TCS CTETICHHOM ?

12. CBolicTBa CTENIEHHOW (YHKITHH.

13. Ilpumepsl cTeneHHON (yHKIIHH.

14. Onpenenenue moka3aTeabHON (QYHKIIUH.

15. [IpuBenuTe mpuMephl TOKa3aTeIbHON (PYHKITUH.

16. I'padpuxm mokazarenpHOM QyHkumy npu a > 1, mpu a < 1.

17. CpoiicTBa noka3aTeabHON ()YHKITHH.

18. Onpenenenue norapupMuyecKoil GyHKITUH.

19. IlpuBeaute mpuMepsl JTOTapuPMIUIECKON QyHKINH.

20. I'paduku morapudmmuaeckoit Gyrkimu mpu a > 1, mpu a < 1.

21. CoiicTBa morapupmMudeckoi GyHKIIHH.

22.Kakue ypaBHEHHUS Ha3bIBAIOTCS PABHOCUIBHBIMU?

23. Kakune YpaBHEHHUS (HepaBeHCTBA) Ha3bIBAIOTCS
JorapupMUIeCcKuMu?

24. TIpocreiine MpuEMBI PEIICHHs TTOKa3aTeIbHBIX YpaBHEHUH.

Kak yMHOXUTB (pa3aenuTb) KOPHU C OAMHAKOBBIM MTOKa3aTeneM?
10 Kak yMHOXUTB (pa3aeauTb) KOPHU C pa3HbIMU [TOKa3aTeIIMU?

moKa3aTeJIbHbIMU?

25.B 4éMm 3aximrodaeTcsi METOH JOrapu(MHUPOBAHUS TPU PEHICHUH IMOKAa3aTEebHBIX

YpaBHEHUN?

26.B uém 3axiouaercs METOJ MOTCHIMPOBAHUS MPH PEHICHUH JOTApU(PMUUECKUX

YPaBHEHH?

27.Kakue ycnoBUs OJKHBI BBIMOJIHATHCS MPU PEIICHUN MTOKA3aTeIbHBIX HEPABEHCTRB?

28.Kakue ycloBHUS JIOJKHBI
HEPaBEHCTRB?

29. Uto Ha3wIBaeTcs Jorapudmom uncina’?

30. JIorapudpmMuueckoe TOXKIECTBO.

BBITIONHATHCS TIPU  PEIICHUH JIOTapU(PMUUIECKUX

31. ®opmymna nepexoja OT 0JIHOM cucteMbl Jiorapudmos k npyroit? E€ cnencrus?
32. Kakue norapudmsl Ha3pIiBatoTCs necsatTuaHbiMu? HatypanbHbiMu?

33. CBoiicTBa s0rapuMoBs.
34. JlorapupMupoBaHUe BHIPAKECHUN.
35. [ToTeHnupoBaHne BHIPAKECHUIA.

7.4. OneHo4HbIE CPEACTB /ISl IPOBEACHHUA ITPOMEKYTOUYHOM aTTecTalun

[IpoMexxyTouHas arTecTauus

Dopma JInunbie IIpumepsnt

3HaHuA YMeHnus Bnanenue (HaBbIkH) | KadecTBa OLICHOYHBIX
aTTecTaluu

CTyJIeHTa CpeAcTB

duddepernn | Ouenka 3HAHUN OreHKa yMEeHUSA Or1ieHKa HaBBIKOB Omenka Bompocsr:
POBaHHBII MTOTPELTHOCTH pa3nn4athb paboThI ¢ CIOCOOHOCTH MPUIIATAIoTCs
3a4eT HM3MEepeHuii; KOHKpETHBIE JUTEPATyPHBIMHU OTIEPATUBHO U

TEOpUH TECTOB HOHATHS U UCTOYHUKAMU KayeCTBEHHO

METPOJIOTHYECKU | MIaHUPOBATh OTBEYATh HA

X TpeOOoBaHMi K OpTraHU3aIUI0 U NIOCTaBJICHHBIE

TecTaM MPOBEACHHUE BOIPOCHI

MEpPONPUITHI
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Hroropas aTTecTanusa

DK3aMeH

KouTponn OueHka yMeHHst O11cHKa HABBIKOB Onenka Bonpocsr:
3HaHMs 0a30BBIX | MOHUMATh HCIIOJIb30BaHUS CIIOCOOHOCTH MIPUJIATAIOTCS
MOJIO)KEHUH B CHeNHATbHYIO METOJIOB PELICHHUS TpaMOTHO U
obnactu TEPMHUHOJIOTHIO 3ajad4. YETKO U3JIaraTh
H3y9aeMOoro MaTepHua
IpeaMeTa, a TaK OreHka yMEeHHUS O1leHKa HaBBLIKOB Onenka 3amaun
Ke 3HaHUI 0oTOMpaTh W3MEPEHUH TEOPHH | CIOCOOHOCTH MPHIArarTCs
OIICHKH HanboJee OIICHOK, IITKAJIbI TpaMOTHO U
[IOrPEUIHOCTH 3¢ PeKTHBHEIC OIICHOK, HOPM YEeTKO M3JIaraTh
U3MEPEHUil U CpeIcTBa U CTATUCTHYECKHX XOJ peIICHHS
TEOPUH TECTOB METOBI, METOJIOB 3a1a4 B 00nacTu

odopmIIATH npodeccroHanb

PE3yIbTaThI HO#t

HCCIIeIOBATEIHCKO JIEATEIIBHOCTH U

it paboThI apryMeHTHpPOBa

T PE3yNIBTATHI

7.4.1. IlpumepHbIe BONPOCHI IJIs IPOBEJACHUS NPOMEKYTOUYHOM aTTecTaluu (IK3aMeH,
3a4deT, nud. 3a4er)

Hepeuenb meopemuidecKux 6onpocoe K npomeafcymounoﬁ ammecmauuu cmydenmoe 6

euoe oughhepenyuposannozo 3auéma na 1 kypce 6 1 cemecmpe

Paszpnen 1. Aareopa.

NooakwbdPE

8.
9.

Uucnosas pynkius. Criocoos! 3aaanus GyHKIuu. O0acTh onpeneneHus yHKIUH.
OcHoBHbIE CBOMCTBA PyHKIIMHU (MOHOTOHHOCTH, YETHOCTh M HEUETHOCTB ).

OcHoBHbIE CBOMCTBa (PyHKIIUN (OTPaHUYEHHOCTD, IEPUOTUIHOCTH ).

ITonsiTHE O CTENEHM C MPOU3BOJIBHBIM MOKa3arenaeM. CBOKCTBA CTETICHEM.

CaoiicTBa 1 rpaduk nokazareneit GyHKIUU npu ocHoBaHuU 0<a<l.

CpoiicTBa 1 rpaduk nokazaTeabHOU (QYHKIUU PU OCHOBaHUU a>1.

[Tonsitue nmorapudma uncna. CoiicTBa norapudmoB. [lecsiTUUHBIE W HATypaJbHBIC
Jorapu@mel.

CaoiicTBa 1 rpaduk norapupmuyeckoit pynkunu npu ocHoBanuu 0<a<l.

CaoiicTBa u rpaduk jorapupmudeckont GyHKIIMH IPU OCHOBaHUU a>1.

10.OmnpeienieHrue TPUTOHOMETPUYECKUX (PYHKIMI YKCIIOBOTO apryMEHTa.

11.CgoiictBa u rpaduk GyHKIUH y = SiN X.

12.CsoiicTBa u rpaduk GyHKIHHA Y=COS X.

13.CgoiictBa u rpaduk pyHkiun y=tg X.

14.CgoiictBa u rpaduk GyHKIHH Y=Ctg X.

15.®opmysibl peoOpa3oBaHus CYMMBI M PA3HOCTH CHHYCOB B TIPOM3BEJICHHE.
16.®opmysibl IpeoOpa3oBaHUs CYMMBI M PA3HOCTH KOCHHYCOB B TIPOM3BEICHHE.
17.®opmyssl ipeobpa3oBaHisi CyMMbI TAHTCHCOB M CYMMbI Pa3HOCTH KOTAHT€HCOB B

IMPON3BCACHUC.

18.06parHbie TpUrOHOMETPUYECKHE QYHKIIUH (OTPEICIICHIM )
19.TIpocreiiire TPUrOHOMETPUIECKHAE YPABHEHHMSI.
20.CgoiictBa 1 rpaduk GyHKIHHK y = arcsin X.

21.CgotiictBa 1 Tpaduk QyHKIME y = arccos X.

22.CaoiictBa 1 Tpaduk GyHKIMHU y = arctg X.
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23.PeliieHre TPUTOHOMETPUYECKOTO YPaBHEHH S SiN X = a.
24 PerieHne TPUTOHOMETPHYECKOTO YPAaBHEHHSI COS X = a.
25.PelieHre TPUrOHOMETPHYECKOTO ypaBHeH s tg X = a.

7.4.2. IIpumepubie BOIIPOCHI K OK3AMEHY

Mo JucHuIUInHe «MaTeMaTHKa»

[Ipon3BoaHas. MexaHu4eCKU U T€OMETPUUECKUN CMBICI ITPOU3BOJTHOM.

[Ipon3BoHAas CyMMBL.

[Ipon3BogHass MPOU3BENCHUS.

[Tpou3BoiHAs YaCTHOTO.

[TpousBoanas u rpaduk Gynkiuu y = xk(k =0);

[TpousBonHas u rpadguk QyHKIMH y = sin X

[TpousBonHas u rpaduk PyHKIUH y= COS X

[Ipon3BogHas u rpaduk QyHKIUHA y= tgx

Bo3zpacTtanue u yobiBanue GpyHKIMU

10 OkctpemyM QyHkuu. MccnenoBanue pyHKIIMU Ha SKCTPEMYM.

11. HanbompIiiee 1 HauMeHbIlIee 3HaUeHUE () YHKITUH.

12. Tuddepeniman pyakuuu. Ero reoMeTpuyeckuii CMBICIL.

13.TlepBoobOpa3nas. MuaTerpan. Ero reomerpuueckuii cMbicii. OCHOBHOE CBOWCTBO
HEOIPEIEIIEHHOT0 UHTErpaa.

14. CgoiicTBa HeonpeIeICHHOT0 UHTErpajia: HHTErpaJl CyMMbI U Pa3HOCTh JIBYX
byHKIU.

15. CBoiicTBa HeonpeIeJIeHHOTO UHTErpaja: BEBIHOC MOCTOSHHOTO KO3 QULIMEeHTa U3 M0/
3HaKa MHTErpaja.

16. CoiicTBa HEONPEIEJICHHOTO UHTErpajia: METO/I TIOJICTAHOBKHU.

17. OnpeneneHHbli HHTErpaj, €ro reOMETPUUECKUN CMBICT.

18. CBoiicTBa onpeieIeHHOT0 UHTErpaja, BBIYUCICHUE ONPEIETICHHOIO HHTErpasa.

19. Beruucienue onpeaeneHHoro MHTerpana MeToI0M MOJICTAHOBKH.

20. [IpumeHeHue onpeAeeHHOr0 HHTEeTrpaia MpH BIYUCICHUH MJIOMIAJEH MIIOCKUX
duryp.

21. ®opmyna HeroTona- Jleitbnuia.

22. Teopus BepOSITHOCTEH. DJIEMEHTHl KOMOMHATOPHUKHU.

23. Kitaccuueckoe omnpepaenenue BeposatHocTH. [IponsBenenue u cymma coOBbITHIA.

CoNOORWNE

I'eomerpust

1. OcHOBHBIE IOHSATHSI CTepeOMETpUH. B3anMHOe pacmnonokeHue NpsiMbIX U
IJIOCKOCTEN B IPOCTPAHCTBE.

2. TlapamnenbHOCTb NPSAMOI U MIockocTH. [lapasnienbHble MIOCKOCTH.
3. IlepneHauKymnspHbIe TPSIMbIE U IUIOCKOCTH. [leprieHaAuKysip 1 HaKJIOHHAs.
4. JluHeliHble U IBYIpaHHbIe YIIIbl. [leprieHuKyIspHbIE INTIOCKOCTH.
6. Ilonstue muororpanuuka. [Ipusma. [Ipsimas u npaBuibHas mpu3Ma.
6.ITapannenenunen, ero CBOMCTRA.
1. Tlpsmoii ¥ mpsIMOYTOJIBHBIN MapajlIeIeIUIe .
O0bemM napaenenumnea.
3. O06BemM mpU3MBI.

no
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[ToBepXHOCTH PU3MBI.

[ToBepxHOCTH Mapaseaenunesa.

[Mupamua. CBoiicTBa ceUeHUs] MUPAMU/IBI.
O0beM nupamMubl.

[ToBepXHOCTH MUPAMUJIBI.

O0BeM U TOBEPXHOCTh MPABUIHHOM MAPAMHUIBI.
10 Hunuuap. CeyeHne NUIUHIPA MIOCKOCTSIMHU.
11. O6bem u mIoIIaab MOBEPXHOCTH ITUIUHIPA.
12. Konyc, ceueHne KOHyca MIOCKOCTSIMH.
13.O6beMm 1 mIoma s TOBEPXHOCTH KOHYCA.

14. Cdepa, map, kacaTenbHas IIIOCKOCTh K cdepe.
15. O6wem mapa.

17. Ilnomans chepsl.

©o~ND A
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8. JOINOJIHUTEJBbHOE OBECIIEYEHHUE JUCHUIIJIMHbI

IIpunoxenue 1. KpaTrkuil KOHCHEKT JIEKIIMOHHBIX 3aHATHH

Pa3BuTHe NOHATHUS YHCJIA

Uwucnal,2,3,4, ...... - MHOXKECTBO HaTypaibHbIX unceln (N)
Ywncma 0;+1,+2;+£3, ....... - MHOKECTBO LIJIbIX unced (Z)
Yucna O; iZ;J_r%;iO, 7811, 24; i% ;... =~ MHOXECTBO palluOHaJIbHBIX yucel (Q)

m
JIro6oe parmoHanbHOE YHUCIIO MOYKHO 3alucaTh B BUE Apoou —,raem €Z, N eN
n

1_2_7_10 2 -2 -10 -14 20 3_§_§_@
376 21 30 5 5 25 35 50 172710
0_9_9_2

“178 10 e

PaznenuB "m" Ha "n" mosiyqaemM KOHEUHYIO WJIM OECKOHEUYHYIO JECATUUHYIO IPOOh

1 =0,25 > =0,5555... 5 =-12 3 =-0,428571428571...
4 9 5 7

l:O,3333... 4ﬂ:4,5222

3 90

Kak Buanm, y HEKOTOPBIX APOOEH NeCATUIHBIC 3HAKU TTOBTOPSIIOTCS

0,5555 ...... ;00,3333 ...... ; 4,5222 ....... ;

Takue ymciia Ha3bIBAIOTCS MEPUOANUECKUMHU IECATUYHBIMU IPOOSMHU U 3alUCHIBAIOTCS:
4,959595 ... =4, (95) 2,125125125 ... =2, (125)

0,5121212 ... =0,5 (12) 2,13444 ... =2,13 (4)

Kaxxnass OeckoHeuHas mepHoandecKas OpoOb MpeAcTaBiIseT CO00H paloHAIbHOE YHCIIO
(mOoKakeM HECKOJBKO MO3XKe), a IOKa OyJeM HCIOIb30BaTh IIPABWIIO 3allUCH B BHAE
OOBIKHOBEHHOM Tpoou:

4,(95) =42 1,83(4) 2183483 _, 5L, 0.(5)=2:
99 900 900 9
05019 519=5 514 _ 257 o) 52!
990 990 495 999

AJIst YUCTO ﬂepnolmqeacoﬁ IlpOﬁI/I: B UUCJIATCIIC IMAMICTCA YUCIIO0, CTOAIICC B IICPUOJIC, 4 B
3HaAMCHATCJIC CTOJIBKO "9", CKOJIBKO I_[I/I(l)p B ICpHOJC, cjiiad 4aCTb OCTACTCA 0e3 U3MEHEHHSI.

JJIS1 CMEIIAHHOM NMePUOAHYeCKOil APOo0U: B YUCIUTENIE PA3HOCTh MEXKY YUCIOM, CTOSIIIIMM

Hocje 3arsToi, U YUCIOM, CTOSIIIMM IIOCJe 3alsITON 10 MepHoja, a B 3HAMEHaTese CTOJIbKO
"9", ckobKO QP B epuoae, co croibkumu "0", cKoIbKO UG Mocie 3amsiToi 10 mepruoaa
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Teopema. He cymecTByeT panMOHAIBHOIO 4YHCIA, KBaApaT KOTOPOrO paBEH 4YUCITy 2
(mpenaraeTcsi caMOCTOSATEILHO PAacCMOTPETh J0Ka3aTeabCcTBO (aBTOp SKoBieB "Anrebpa u

Hadaja aHaign3a"
q1m8(2))

Uucna pandoHAIBHBIE W HPPANUOHAIBHBIE COCTABISIIOT MHOMECTBO JEHCTBUTEIIBHBIX
(BemiecTBeHHbIX) uucen (R). JlelicTBUTENbHBIE YHCIAa H300pa)KalOTCS TEOMETPUUYECKH Ha
MPSIMOM, KOTOpasi Ha3bIBACTCSI OCHIO ICHCTBUTEIIBHBIX YUCEIT

v

1 L — I i 1 m 1 ' 1
-3 -2 -1 0 1 2 3 4

N3mepsieTcst 0Tpe30K, COOTBETCTBYIOIINM YUCITY U OTKJIAIBIBACTCS HA MPSIMOU.

Bbl y’ke 3HaKOMBI C YUCTIOBBIMU MHOXKECTBAMH, Ha3bIBAEMBIMU MPOMeKyTKamMu. [lepeuncium
HX.
Ompe30ok ¢ KOHIIaMH a U b:

[a;b] = {xeR|a<x<b}

Humepean ¢ koHLIaMu a U b

(a,b) = {xeR|a<x<b}

Tonyomxpuimvie TIPOMEKYTKH:
(a,b] = {xeR|a<x<b}; [ab)={xeRla<x<b}

Yucno b - a Ha3pIBaeTCS 01UHOU TIPOMEKYTKA
beckoneunvle npomMexxyTku (JIydu, HOTyHpSMbIE):

(a;+oo)
(—o;a)={xeR|x<a}; (—o;a]={xeR|x<a}.

{X€R|x>a}; [a;+oo):{XeR|X2a};

Uucnosas npsimast: (—OO; +OO) =R
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a-o a+o

Y

WuTepBan Buzaa (a—5;a+5 ) Ha3bIBAIOT TaKXke O - OKPECTHOCTHIO :

mouxu a 0 a
. . o o MoxHO cKa3aTh, HampuMmep, 4YTO BCE  JCCATHYHBIC
U T 9 >
J2-0,001 V2 2+0,001 OpUOJIIDKEHHS TI0 HEIOCTATKY U MO U30BITKY K YHCITY J2 ,

HadMWHasg C TPETbCro (T.e. HpI/I6J'II/I)KCHI/IH A/2 ¢ TOYHOCTEIO

10 10 " mpun > 3), nomanaror B O - OKPECTHOCTH TOUYKH \/E npu 6 =0,001.
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9. OBYYEHME CTYIAEHTOB-UHBAJIMJIOB U CTYAEHTOB C
OI'PAHUYEHHBIMH BO3ZMOXHOCTAMMU 310POBbA

[Topsimok 00y4deHUsT MHBAJIMAOB W CTYJAEHTOB C OTPAHUYCHHBIMH BO3MOKHOCTSMU
onpenenex «llonoxennem Kyol'Y 00 00yueHun CTyJeHTOB-MHBAJIUAOB U CTY/ICHTOB
C OrPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3JI0POBbSI.

Jns  naun ¢ OrpaHUYEHHBIMU  BO3MOXKHOCTSIMH  3JI0POBbS  MPEIYCMOTPEHBI
oOpa3oBaTeIbHbIE TEXHOJIOTHH, YUUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 370POBBS
TaKuX JIUII.

35



Penensus
Ha pabouyro y4eOHYIO pOrpaMMy JAUCIUTIIHHEL
«BJ1. 03 Maremaruka: anredpa, Ha4au0 MaTeMaTHIeCKOr0 aHaI|3a, FEOMETPH»

TS CTIEIUAIIBHOCTH CPEIHEro MPpO(eCcCHOHAIEHOro 00pa3oBaHust
44.02.02 [IpenogaBanye B HAYAIBHBIX Kilaccax
PaspaGoTuuku: mpenonasaren MHCTIO 3.B. lllenens, E.C. bakymenko, A.A. II{eroapKoBa

ITpencraBieHHas Ha peleH3wo pabodas NporpamMma IIo yueOHOU JUCIMILIMHE
«Marematuka; anrebpa ¥ Hadala MaTeMaTHYeCKOro aHalli3a; TeOMETpUsD) paspaboTaHa B
COOTBETCTBUM C IIPUMEPHON IPOrpaMMoil 06Ieo0pa3oBaTeNbHOM y4eOHO! IUCIUILTHHEL
«MaremaTuka: anreOpa W Hadana MaTeMaTHYeCKOro aHau3a; TeOMETPUL»  JUIA
IPOGECCHOHAILHBIX 00pa30BaTebHbIX OPraHU3aIlHH, pexomengoBanHoi ®T'AY «OHPO» B
KayecTBe IPUMEPHOM MPOrpaMMbl Jjd  peai3aniy OCHOBHOM TMpodecCHOHANBHON
obpasosarensHoif mporpammel CIIO Ha Gase OCHOBHOTO obmiero oOpa3oBaHus €
HOJTyYeHreM cpefHero obmero o0pa3oBaHUsA IIPOTOKON Ne 3 or 21 wmons 2015 r,
pErruCTpaIMORHbIH HoMep penersuu 377 ot 23 mtomst 2015 1. OT'AY «DUPO».

CTpyKTypa IpOrpaMMbl OTBedaeT TpeGOBaHHAM K paspaboTKe pabodel y4eOHOH
nporpammbl gucnumwinEsl CIIO ¥ COmep)KUT: TUTYIBHBIH JHMCT C PEKBUSHTAMH, LEIH M
331494 OCBOSHHMS JMCILMIUIMHBL, MECTO NUCIMILIAHBI B CTPYKType IIPOrpamMMbl [IOATrOTOBKH
CIIEIHAICTOB CPEHEro 3BeHa, TPeOOBaHWsS K pe3ylbTaTaM OCBOCHHUS COZACPXKaHHA
JUCIMIUIAEGL, COJEP)KAaHHE W CTPYKTYpy MAHMCIMIUIMHBI, 00pa3soBaTeNbHBIC TEXHOJIOTHH,
OEHOYHBIE CPEACTBA Ul TPOMEXKYTOYHOHM —aTTeCTaluH, y4eOHO-METONMdecKoe H
MaTepHaTbHO-TEXHUYECKoe OOecIedenye AUCIMIUIMHbL. OCBOCHHE COAEPIKAHM paboyeii
mporpamMmsl  oOecrednMBaeT  JOCTIKEHHE  CTYACHTaMU TpeOyeMbIX  JTMYHOCTHBIX,
MeTampeIMETHBIX U IPEMETHBIX PE3yIbTaTOB.

B cojepxaHue JUCLUIUIMHBL BKJIFOYEHB! BOIPOCHI, MO3BOJLAIOIIME: 1) BOOPYXXHTE
CTYJIEHTOB TEOPETHYCCKMMH 3HAHWSAMY, [PAKTHISCKHMK YMEHUSIMH, HABBIKAMU B o0acTy
MaTeMaTHKd 2) c)OpPMHUPOBAHHOCTH MPENCTABIEHUH O MaTeMaTHKE KaK HacTH MHUPOBO¥
KyJIbTYpbl X MECTE MATEMATHUKU B COBPEMEHHOH IIUBUIM3aIINH, criocobax OIMUCaHUs SBICHUY
pealpHOr0 MHpa Ha MAaTEMaTHUeCKOM —s3blke; 3) BOCHHTHIBATH moTpeOHOCTD  E
caM006Pa30BaHNH, OTBETCTBEHHOCTH 3a IPAKTHYECKOEe PEIICHHE npobuem.

IlporpaMma paccuuTaHa Ha 156 9acoB ayJIUTOPHBIX 3apaTHd ® 78 4acor
CaMOCTOSITENBHOM PaboTEl CTYAEHTOB IPU OYHOH (opme OOyHCHHS. B He#l ompeneiieHb
IpYMEpHEIE TeMBI IPaKTHYECKUX 3AHATHH, yKasaHsl GOPMBI TEKyIIEro KOHTPOTIA. VYuebHO:
METOIMUECKOe U MaTepHabHO-TEXHHYeCKoe OfecredeHne IMCHUILIMHbL [PEATIoarae’
HICITONB30BAHME MHTEPAKTUBHBIX TEXHOIOTMHM IpH u3ydeHun Kypca. IIporpamma MOXKe:
6BITH HCTIONb30Bana B yupexaenusax CII10.

PenenseHr: ‘ ) "
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Penensnusa
Ha pabouyio y4eOHyI0 IporpaMMy JHCIHILTHHEL
«BJI. 03 Maremaruka: anrefpa, Hauajlo MaTeMaTHIEeCKOro aHajln3a, reoMeTpHD»

JUISL CTIeIMATBHOCTH CPE/IHEro IpodecCHOHAIBHOr0 00pasoBatus
44.02.02 IlperogapaHye B HAYAIBHBIX Kllaccax
PaspaboTuuky: MpernoaBaTenn MHCIIO D.B. llenens, E.C. Bakymenko, A.A. Illeronpkosa

IlpencTaBierHas Ha peIeH3Hi0 pabouas TporpaMma Io yueOHON JHCIUILTAHE
«MartemaTuka: anrebpa ¥ Hadajga MaTeMaTHIeCKOro aHAIM3a; IeOMETPH) paszpaborana B
COOTBETCTBHM C IIPHUMEPHOH IPOrpamMMoi ob1e06pazoBaTensHOl y4eOHOH MUCIMITHHEL
«MaTemaTuka: anrebpa M Hadala MaTeMaTHYECKOTo aHalisa; TCOMETpHA» VLA
podecCHOHATBHBIX 00Pa30BaTE/IbHBIX opragmu3aIii, pekoMen0BaHHoH PI'AY «D@HPO» B
KayecTBe IPUMEPHOH MPOTpamMMbl JUIf  pealM3anin OCHOBHOH MpoGdeCCHOHANBHON
obpasoBarenmsHoii mporpammel  CIIO  Ha faze OCHOBHOTO o0Omero oOpaszoBaHHsa  C
HOJydeHneM cpelHero ofimero 00pasoBaHMs NPOTOKON Ne 3 or 21 wmwoms 2015 r,
perrcTpaIMOHHELT HoMep penensuu 377 oT 23 utonst 2015 r. OTAY «DHUPO».

CrpyKTypa TpOrpaMMbl OTBedaeT TpeDOBAaHMAM K paspaboTke paboueil yd4eOHOH
nporpammbl juciumiuabl CIIO 1 coepixuT: TUTYTBHELA JIHCT C PEKBH3WTAMH, LEIH H
3aa4H OCBOEHMS JUCITHILIMHBI, MECTO JIUCIHIUIMHBL B CTPYKTYpPe HPOTPaMMbl HOATOTOBKH
CTICIMANMCTOB CpejiHero 3BeHa, TpeGoBaHus K pesylbTaraM OCBOCHWA  CONCPMAHIA
JIMCIATUIAEB], COJEPIKaHUEe H CTPYKTYPY MUCLHUILIHHBL, 006pasoBaTespHble TEXHOIOTHH,
OLIEHOYHBIE CpEeJCTBA Ui IIPOMEXYTOYHOM —aTTeCTalHH, y4eOHO-MeTOHYECKoe 1
MaTepUAbHO-TEXHHYECKOe 00eCneyente NUCLHUILITHHEL OcBoeHre copeprkanus pabodeit
mporpamMmsl  00ecrieuuBacT  JOCTHIKCHME  CTY[ACHTaMU TpeOyeMBIX  JIMYHOCTHEIX,
MeTaIpeAMETHBIX U IIPEIMETHBIX PE3YIIBTaTOB.

B copepikaHWe IWCLHIUIMHBI BKJIFOYEHBI BONPOCHI, MO3BOJIIOMIHE: 1) BOOPYXHTE
CTYZCHTOB TEOPETHUCCKHMH 3HAHUAMH, IPAKTHHIECKIMH yMCHHAMH, HABLIKAMU B obnactn
MaTeMaTHKU 2) COPMHPOBAHHOCTH IIPEJICTABICHHA O MaTeMaTHKe KakK dacTH MUPOBOH
KyJIBTYPbI M MECTE MATEMATHKM B COBPEMEHHOH ITUBHIM3ALIIH, crocofax ONUcaHus SBICHAMH
peaqpbHOTO MEpa Ha MAaTeMarHYeCcKOM S3BIKE; 3) BOCHMTHIBATE IIOTPEOHOCTD E
caM006pa30BaHUK, OTBETCTBEHHOCTE 38 IPAKTHYECKOE PCIICHHS podIIeM.

IlporpamMma paccdWTaHa Ha 156 4acoB ay[AHTOPHBIX 3ausTHH B 78 Hacor
CAMOCTOATENbHON paGoTHl CTY/eHTOB IpH ouHOH dopme oOyuenus. B HEM ompeseNeHb
IIpUMEpHBIE TeMBI IIPAKTHUECKUX 3aHATHH, YKa3aHbl OPMBI TEKYILIETO KOHTPOs. YueGHO-
METOJIMUEcKoe ¥ MaTepUalbHO-TeXHHUeckoe obecredenne IMCHUIUIMHBL TPEoIarae)
HCIIONB30BAHNE HHTEPAKTUBHBIX TEXHOJOIHH TPH HM3Y4CHHH Kypca. [TporpamMma MO’
6BITE Heronb3oana B yupexaenusx CII1O.
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