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1. ACHIOPT PABOYEM MPOT'PAMMBbI YUYEBHOM JTUCIUITIJIMHBI

1.1. Obs1acTh NPpUMEHEHUsI MPOTPAMMbI

Pabouas mporpamma yudeOHoi nucummuimHbl bJ[.03 Martemaruka sBISeTCS
YaCThI0 MPOrpaMMBbI IOJATOTOBKH CIELMAIMCTOB CPEIHETO 3BEHA B COOTBETCTBUU C
®I'OC CIIO pns cnenumansHocTh 44.02.01 JlonmkonbHOE 00pa3oBaHuE.

1.2. MecTo y4eOHOI TMCUMILIMHBI B CTPYKTYpe NMPOrpaMMbl NOATOTOBKHU
CIeLMAJTHUCTOB CPeIHero 3BeHa:
JNucuumnna bJ[.03 Martematrka BXOJIUT B [UKJ CPEIHETO (ITOJTHOTO) OOIIEro

oOpa30oBaHus B KauecTBE 0A30BOM UCHUILIUHBI.

1.3. Heau u 3agaun y4eOHOM JUCHUIIMHBI — TPeOOBaHHUSA K pe3yJbTaTam
OCBOEHUSI TUCIHUTLTUHBI:

OcBoeHnue cojiepkanusi yueOHON TUCHUIUIMHBL «MaTemaTuka» oOecreyrBaeT
JOCTHKEHHE CTYACHTaMU CIIEYIONINX Pe3yJIbTAaTOB:

JINYHOCTHBIX:

— c(OopMUPOBAHHOCTh MPEJACTABICHUA O MaTeMaTUKE KaK YHHUBEPCAIbHOM
S3bIKE HAYKH, CPEJICTBE MOJCIUPOBAHUS SBICHUN W TPOIIECCOB, UIEAX M METOJaX
MaTEeMaTHKH;

— IMMOHUMAaHWE 3HAYUMOCTH MaTEMAaTHUKH JIJIs1 HAyJYHO-TEXHHUECKOTO Mporpecca,

—  chOpMHpPOBAHHOCTh OTHOIIEGHHWS K MaTeMaTHKe Kak K 4YacTu
00IIeYeIOBeYECKON KyIbTYphl Uepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHS MaTEMAaTHKH,
ABOJIIOIIMEH MaTEMaTHUYECCKUX UJICH;

— Ppa3BUTHE JIOTHYECKOTO MBINIJICHUS, MPOCTPAHCTBEHHOTO BOOOPAKCHHUS,
QITOPUTMHYECKOW KYJIBTYPhl, KPUTUYHOCTH MBINIJICHUS HA YPOBHE, HEOOXOJIMMOM
U1 Oyayiien nmpodecCuoHANBHOM IeATeIbHOCTH, TS MPOJOJDKEHHUST 00pa30BaHUS H
camMmo00pa3oBaHus;

— OBJIaJICHWE MAaTEeMATHYECKUMHU 3HAHUSMU M YMECHHUSIMHU, HEOOXOJAMMBIMH B
MTOBCETHEBHOM JKM3HU, JIJII OCBOCHUSI CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCITUTIINH U
JTUCIUTUINH TPOo(eCCHOHATBHOTO IUKJIA, JIJIS TIOJydeHHsI 00pa30oBaHus B 00JIaCTsX,
He TPeOYIONUX YIIIyOJICHHONW MaTeMaTUYECKON TTOITOTOBKH;

— TOTOBHOCTH M CIHOCOOHOCTH K OOpa3oBaHWIO, B TOM  YHCIIE
caM000pa30BaHNI0, Ha NPOTSHKEHUHW BCEH JKM3HW; CO3HATEIBHOE OTHOIIECHHE K
HEIMPEPBIBHOMY O00pa30BaHUI0 KaK YCJIOBHIO YCHEIIHOW NPO(ECCHOHAIBLHON W
OOIIECTBEHHOU JICATCIIHLHOCTH;

— TOTOBHOCTb UM CIOCOOHOCTh K CaMOCTOSATEIbHOM TBOPYECKOM U
OTBETCTBEHHOM JIEATECILHOCTH;

— TOTOBHOCTh K KOJUISKTHBHOW pabOTe, COTPYAHUYECTBY CO CBEPCTHHUKAMH B
00pa30BaTeNbHOM, OOIIECTBEHHO MOJIE3HON, Y4eOHO-UCCIIEI0BATENBCKOM, MPOSKTHON
U IPYTHUX BUJAX NESATEIbHOCTH;

— OTHOIICHHUE K MPO(HEeCCHOHATHLHON ACITEIPHOCTH KaK BOZMOXHOCTH y4aCTHUs



B PCIICHWU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAITMOHAIBHBIX
po0JieM;

MeTanpeIMeTHbIX:

— YMEHHE CaMOCTOATEIbHO OMPENEATh LETU JEATeTbHOCTH U COCTaBISTh
IUIaHbl  JACSTENBHOCTH; CaMOCTOSITENIbHO — OCYIIECTBIISIT, KOHTPOJHUPOBATH H
KOPPEKTUPOBATh JCSATEIbHOCTD, HCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTHKEHUSI TIOCTABJICHHBIX 1I€JIeH W peaiu3alluu IJIaHOB JIeITeNIbHOCTH; BHIOMpAThH
YCTENIHBIC CTPATETUN B PA3INIHBIX CUTYAIIHSIX;

— YMEHHE TPOAYKTUBHO OOMAThCS ¥ B3aUMOJICHCTBOBATH B TIPOIIECCE
COBMECTHOW ACATEIBHOCTH, YIUTHIBATH TO3UIIUN IPYTUX YIACTHUKOB JIEATEIHLHOCTH,
3¢ EeKTUBHO pa3pemarbh KOH(PIUKTHI,

— BJIQJICHUE HaBBIKAMU I[IO3HABATENIbHOW, Yy4e€OHO-UCCIIEIOBATEIILCKON U
IIPOEKTHOM JESATENbHOCTH, HABBIKAMHU pa3pellieHus NpoOsieM; CIOCOOHOCTh H
TOTOBHOCTh K CAMOCTOSITEJIbHOMY TMOMCKY METOJOB PEIICHHS MPAaKTUUYECKUX 3ajad,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHUS;

— TOTOBHOCTh W CIOCOOHOCTH K CaMOCTOSITEIbHOW HWH(OpMAIMOHHO-
MO3HABATENILHON JeATEIbHOCTH, BKJIIOUYAs YMEHHUE OPUEHTUPOBATHCS B PA3TMUHBIX
UCTOYHHUKAX MWHGPOpMAIMK, KPUTUYECKH OLIEHUBaTh W  HUHTEPIPETUPOBATH
uH(OPMAITUIO, TTOJIYHaeMYIO U3 PA3TUYHBIX HCTOYHUKOB;

— BJIAJICHUE SI3BIKOBBIMHU CpPEJICTBAMHU: yMEHHUE $ICHO, JIOTUYHO U TOYHO
U3JIaraTh CBOIO TOUKY 3pEHHUS, NCITOJIH30BaTh aJICKBATHBIC S3BIKOBBIC CPE/ICTBA;

— BIAQJCHUE HABBIKAMU TI03HABATEIBHON pedIeKCMH KaK OCO3HaHUS
COBEpIIACMBIX JCHCTBUHW M MBICIUTCIBHBIX TMPOIECCOB, WX pE3yIbTaTOB U
OCHOBAaHHM, TPaHUI] CBOETO 3HAHHWS W HE3HAHMS, HOBBIX IO3HABATEIIBHBIX 3a7a4 H
CPEIICTB VISl X JOCTHIKCHHS,

— IEJICYCTPEMIICHHOCTD B TTIOMCKAX W MPUHATHY PEIICHUH, COOOPa3UTEIbHOCTh
U WHTYULHUS, Pa3BUTOCTh TMPOCTPAHCTBEHHBIX TPEJCTABICHUN; CIOCOOHOCTD
BOCIIPUHUMATh KPACOTY U TAPMOHUIO MHPA;

npeaIMeTHbIX:

— c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUNA O MaTEMaTHKE KaK 4YacTh MHPOBOM
KyJbTYPhl 1 MECT€ MATEMATHKH B COBPEMEHHOM IUBUIM3AINU, CTIOCO0AX OMHUCAHMS
SIBJICHUI peaIbHOTO MUPA HA MAaTEMAaTUYECKOM SI3BIKE;

— c(opMUPOBAaHHOCTH TPEACTABICHUM O MaTEMAaTUYECKUX TOHSITHSIX Kak
BOKHCUIITUX MAaTeMAaTHYECKUX MOJEIAX, ITO3BOJIIONIMX ONKWCHIBATh W HW3y4YaTh
pasHBIC TPOIECCHl W SBJCHUS; TIOHMMAaHHE BO3MOXKHOCTH aKCHOMAaTHYECKOTO
MTOCTPOCHUS MaTEMaTUYECKUX TCOPUIA;

— BJAQJCHHEC METOJAMM JOKAa3aTeJbCTB M aJTOPUTMOB PEIICHHS, YMEHUE HX
MPUMEHSTH, IPOBOIUTH JT0Ka3aTEIbHBIC PACCYKICHUS B XOJI€ PEIICHUS 3a/1a4;

— BIAJCHUEC CTAHIAPTHBIMH TIPUEMaMH PCIICHUS pPaIlMOHAIBHBIX U
UPPALMOHATBHBIX, TTOKA3aTEeIbHBIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHCHHUH U
HEPaBEHCTB, UX CHUCTEM; UCIOJIb30BAaHUE TOTOBBIX KOMIMBIOTEPHBIX MPOrPaMM, B TOM
YuCcjie IS TOWCKA IYyTH PEIIeHWS W WUIIOCTPAIMKA PEIICHUS YpaBHEHUN W
HEPABEHCTB;

—  c(OpMHUPOBAHHOCTh  TPEJCTABIEHUNH 00  OCHOBHBIX  TOHSTHUSIX
MaTEMaTUYECKOTO aHali3a M WX CBOMCTBAX, BJIAJICHHE YMECHHEM XapaKTepHU30BaTh



noBeseHre (QYHKIUHN, UCTIOIb30BaHUE MOTYUYCHHBIX 3HAHUH A1 OMUCAHUS M aHaIn3a
peanbHBIX 3aBUCUMOCTE;

— BJIAJICHUEC OCHOBHBIMHM IIOHATHAMM O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTypax, UX OCHOBHBIX CBOMCTBAX;

— c(pOpPMUPOBAHHOCTh YMEHMsI PAclO3HaBaThb I'€OMETpPUUYECKHE (PUTYpbl Ha
4epTekax, MOJEISIX U B PEATbHOM MHUDPE; NPUMEHEHUE W3YyYCHHBIX CBOWCTB
reoMeTpuyecKux Guryp u Gopmyi Ui pelieHHus TeOMETPUUYECKUX 3a/1ay U 3aJad ¢
IIPAKTUYECKUM COJIEPKAHUEM;

— cOpMHUPOBAHHOCTH MPEACTABICHUI O Mpoleccax U SBICHUIX, UMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTAX B PEAIbHOM MUPE,
OCHOBHBIX IOHATHUAX 3JIEMEHTAPHOU TEOPHUH BEPOSITHOCTEN; YMEHUA HAXOIUTD U
OLICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITUHA B MPOCTEHIIMX MPAKTUYECKHX
CUTyalUsAX U OCHOBHBIE XapAKTEPUCTUKH CITyYalHbIX BEJINYNH;

— BIIAJICHUE HABBIKAMU MCIIOJIb30BAHUA T'OTOBBIX KOMIIBIOTEPHBIX MPOIPAMM
IIPU PELICHUU 3a/1a4.

MakcumanbHas yueOHasi Harpy3ka oOyuarorerocs: 234 Jaca, B TOM YHCIIE:
o OOs3aTenbHas ayAUTOpHAs yueOHas Harpy3ka 156  4vacos;
e cCaMoOCTOsITENIbHAs paboTa 66 yacos
e KOHCyJbTaMu 12 yacos

1.4. Ilepeyenp IMJIAaHMPYeMbIX PpPe3yJbTATOB OO0y4YeHHUS IO JAUCHMILUIHHE
(mepevyeHb (popMHUPYEMBIX KOMIIETEHLM)
HE MPETYCMOTPEHBI



2. CTPYKTYPA U COAEPKAHUE YUEBHOM JIUCHUTLJIAHBI

2.1. O0beM y4eOHOM JMCHUIJIMHBI U BUbI Y4e0HOH padoThI

Bujx yuebHol paboThl 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

11
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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 TIeJIb CaMOCTOATENBHOW pabOTHl CTYACHTA MPU HM3YYCHUU JUCIUTUTMHBI —
3aKpENUTh TEOPETUYCCKHE 3HAHUS, MOJYUYCHHBIC B XOJI€ JICKIIMOHHBIX 3aHSATHH, a TakkKe
c(hopMHPOBATH MPAKTHYECKHE HABBIKH IMOATOTOBKH B 00JIaCTH U3yUEHUS MAaTEMATHKH.

CamocrosTenbHas paboTa CTyJIEHTa B MPOLIECCE OCBOCHUS TUCIMILUIMHBI BKITIOYACT:
-M3y4YCHHE OCHOBHOMW W JIOTIOJHHUTEIBHOM JINTEPATYPHI IO KYPCY;

-CaMOCTOSTENIFHOE H3y4YeHNE HEKOTOPBIX BOIIPOCOB (KOHCIIEKTHPOBAHHE);
-paboTy C PMEKTPOHHBIMU yIEOHBIMH PECYPCAMU;

-A3ydeHHe MaTepHajoB NePUOINYECKON IeYaT, HHTEPHET PECypPCOB;
-[IOJITOTOBKY K MPAKTHYECKUM 3aHATHSAM,

-CaMOCTOSITENTbHOE BHITIOJHEHNE JOMAIIHUX 3a/1aHuH,

-IOATOTOBKY pedepaTa IO OJHOU U3 MpodieM Kypca.

Ha camocTosiTenbHyt0 paboTy 00ydaronuxcsi OTBOAUTCS 66 4acoB yueOHOTro
BpeMeHU: u3 Hux 26 yac .B | cemectpe, 40 gac. Bo Il cemectpe.

Hanmenosanme IlepeyeHsb yueOHO-METOAMIESCKOTO O0CCIICUCHUS TUCIIUIUIMHBI IO BBITIOJIHEHUIO
Ne pasnena, TeMbl, BUaa o
CaMOCTOATEIBbHOU pa6OTLI
CPC
1 2 3
PasButue nonsaTus o
1 qyucie. JInaeitHbie u
KBAJIpaTHLIC yPABHCHUA 1 boromonos, H. B. MaremaTuka : yueOHUK JjIs
1 HCPABCHCTBA.
Crenenusre, nokasarens |(CI10 / H. B. BOFOMOHOB, I1. K. Camoiimenko. — 5-¢ us3na.,
2. HBIC ¥ JIOTapUPMH R o
ecke hyHKIIII, nepepad. u non. — M. : U3garensctBo HOpaiit, 2017. —
Ocuoser tpuronomer 1396 ¢, — (Cepust : [IpodeccrnonanpHOe 0Opa3oBaHue). —
pun.
3. Tpuronomerpruccne | IOBN 978-5-534-02325-1. — Pexum gocryna :
“136061’5‘3033“”- www.biblio-online.ru/book/C8B3E146-8416-46D9-B3CA-
aygaja
MaTeMaTHIECKOrO 0273570A9D94.
aHaJn3a. .
4 udepenumansisie u 2. baBpun, 1. . MaTematuka : y4eOHUK U
MHTErpajih npaktukyM st CIT1O / U. W. baBpun. — 2-¢ u37., mepepad.
HBIC UCHUCIICHUA o
Teopms seposmrocr |4 JOIL. — M. : M3naTensctBo FOpaiit, 2017. — 616 ¢. —
5. MaTEMaTHYECKOU .
raTIOTITL (Cepus : Ilpodeccnonansuoe obpasosanue). — ISBN 978-
Cucremsr mineiinbix  15-534-04101-9. — Pexxum goctyma : Www.biblio-
6. anredpanvecKux )
ypaBHeHHi. online.ru/book/3F803EA3-2037-4108-BEBS3-
Teopus cTepeomMeTpuu. 6997DSAFADIE.
HpHMLIC U IIJIOCKOCTHU B
7. IIPOCTPAHCTBE.
MHOI‘OFpaHHI/IKI/I U TCl1a
BpalicHUs.

KpoMe mnepeyucieHHbIX HCTOYHUKOB CTYAEHT MOXKET BOCIOJIb30BAaThCA IOUCKOBBIMHU
cucteMamu ceTu MlHTepHeT 1o TeMe caMOCTOsTEIHFHOM paboTHI.

Jlyiss OCBOCHHSI JaHHOW AWCIWIUIMHBI U BBITIOJHEHUS MPEIYCMOTPEHHBIX Y4eOHOM
porpaMMoi Kypca 3aJjaHui 10 CaMOCTOSATENbHON paboTe CTYIEHT MOXKET HMCIOJb30BaTh
cieayroliee yaeOHO-METOIMYECKoe 0OecrieueHue:
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-METOANYECKIEe PEKOMEHIAINH MPEIO0IaBaTells K JEKIIMOHHOMY MaTepHaiy;,

Hauanom opranm3anuu Jir000# caMOCTOSITETFHOW paOOThI JOJDKHO OBITH MPHBHUTHE
HaBBIKOB U YMEHHM T'paMOTHOM pabOThI ¢ y4eOHOM U HAYYHOU JIUTEpaTypoi. DTOT MpoIecce,
B TEPBYIO OYEpeIb, CBA3aH C HAXOXKICHHEM HEOOXOTUMOW il YCIEIIHOTO OBJIAJICHUS
y4eOHBIM MaTrepuajoM JuTepaTypoi. CTYIeHT TO/DKeH yMETh IOJIb30BaThes (hoHmaMu
OMOIMOTEK M CIIPaBOYHO-OMOIHOTpaPUUIeCKUMHU U3TaHUSMH.

CTymeHTBl JUIsi TIOJHOIICHHOTO OCBOEHHUS YYEOHOTO Kypca JOJIKHBI COCTaBIISATH
KOHCTICKTBI KaK MPH MPOCIYITMBAHUH €r0 TEOPETUICCKOW (JICKIIMOHHOW) YacTH, TaK U TpHU
MOATOTOBKE K TIPAKTUYCCKUM 3aHATHAM. JKemarenpHO, 4YTOOBI KOHCTIEKTHI JICKIIHA
3alACHIBAIMCH B JIOTHYECKOHM IMOCIIEIOBATEILHOCTH HM3YYCHHS Kypca M COICpPKAINCh B
OJIHOU TEeTpaaHu.
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3. OBPA3ZOBATEJIBHBIE TEXHOJIOI' MU

3.1.00pa3oBare/ibHbIC TEXHOJOTHH NIPH NPOBEICHUH JEKIHMI

JUtd peanu3anuy KOMIETEHTHOCTHOTO MOAX0a NPEAYCMaTPUBAETCS HCIIOIb30BAHUE
B Y4eOHOM IpoIlecCe AKTUBHBIX M WHTEPAKTUBHBIX (OPM MPOBEACHUS ayAUTOPHBIX U
BHEAYJUTOPHBIX 3aHATHM C LEIbI0 (OPMUPOBAHUS U PaA3BUTHS MPOPECCHOHATIBHBIX
HaBBIKOB 00yUYaIOLIUXCS.
B npouecce npenonaBanus NpUMEHSIOTCS 00pa3oBaTeNbHbIE TEXHOJIOIMH Pa3BUTHUSA
KPUTHYECKOTO MBIIIJICHHUS.
B yueGHOM mporiecce Hapsay ¢ TPaIUILIMOHHBIMUA 00pa30BaTEeIbHBIMU TEXHOJIOTUAMU
UCMOJIb3YETCsl MHIAUBUyalbHas paboTa CTyJIeHTa C MHTEPHET-PECYPCaMHU.

Tema

2

Bungsl IMPUMCHACMBIX
06p330BaTeJ'II>HBIX TEXHOJIOT UM

3

Kox-Bo
yac

MaremMartuka B HayKe, TEXHUKE, JKOHOMHUKE, HH(POPMaIHOHHBIX
TEXHOJIOTHAX U MPAKTUIECKOH AeaTensHOCTH. Llenu u 3amaun
M3y4eHUs] MaTEMaTHKH B YUPEXKICHUSAX CPEIHETO
podeccCHOHATBFHOTO 00pa30BaHusI.

Ienble u panuoHanbHble Ynucna. JlelicTBUTENbHBIE YUCTA.
[TpuOmkEHHBIE BEIYHUCIICHHS. HAX0XKICHHE TPHOIMKEHHBIX
3HAYCHUIA BETMYUH U TIOTPEITHOCTH BBIYMCICHUHN (a0COMIOTHOM U
OTHOCHTEIILHOM).

HudopManioHHO-00BSICHUTEIbHAS JICKIIHS,
MpoOJIEMHOE H3II0KCHUE

JIuneiiHble ¥ KBaApaTHbIC YPABHEHUS U HEPABEHCTBA.
Metonst ux pemennid. Kommiekcuele uncia. OCHOBHbBIE
HOHATHS. JleWCTBHS HaJ KOMIUIEKCHBIMU YUCIIAMH.
KBanparHsle ypaBHEHUS ¢ KOMILIEKCHBIM HEU3BECTHBIM

Jlekmusi-6ecena, mpobieMHoe
H3II0KEHHE, JIEKIUS - TUCKYCCHS

O6miee nmoustue crernedd. OCHOBHBIE CBOMCTBA CTEIICHEH.

HNudopManioHHO-00BSICHUTEIbHAS JICKIIHS,

WpparnmonanbHbie aBHeHus. CTeneHs ¢ parioOHaIbHBIM

4 ppatt M patl Hpo0IeMHOE H3JI0KEHHE 2
MOKa3aTeNeM.

5 IMoxkasartensHas QyHKIHMS, e cBoicTBa M rpaduk. [Tokasarensubie | [loBeCTBOBaTeNnbHAs JIEKLMS, 2

YpaBHEHUS U HEPaBEHCTBA

HpO6HGMHOCH3HOXCHH€

IMonstust norapupma. OCHOBHOE JIOTapUPMUIECKOE TOXKAECTBO.
JecsituaHble U HaTypansHbIe orapudmel. CBoiicTBa lorapumMoB.

HupopMamoHHO-00bICHUTENbHAS JICKIINS,

6 Jlorapudmudeckast GyHKIUS, €€ CBOWCTBA U rpaduK. npoONeMHOe U3T0KEHHE 4
Jlorapudmudeckue ypaBHEHHS U HEPaBEHCTBA
Pagmannas mepa yria. @opmymsl iepexoja OT TpaayCHON MEPHI
A pa yr PMY. pexox paxy p IloBecTBOBaTECALHAS JIEKIIHS,
7 | yrna k panmansoit 1 Hao6opot. OmnpeneneHue 2
L poOJIEeMHOE N3TI0KEHNE
TPUTOHOMETPHUYECKHX (DYHKIIUH.
OcHOBHEIE ()OPMYITBI TPUTOHOMETPHH. MHEMOHUYECKOE TIPABHJIO.
. NudopMainoHHO-00bICHUTENbHAS JICKIIUS,
8 | ®opmyner 1BoiiHOTO aprymenta. TpHUroHOMETpHUECKHE (YHKIMH 1 2
npoOJIEMHOE H3JI0KEHUE
ux rpaduku.
OO0paTHbIe TpUroHOMeTprYeckre QyHKIMH. Penienne npocteimmx IToBecTBOBaTENbHAS JIEKIUS,
O | TpuroHoMeTpHUECKHX ypABHEHHMI ¥ HEPABEHCTB. MPOOJIEMHOE U3TI0KECHUE, TCKIHS - 4

Tpuronomerprudeckue ypaBHEHHUs pa3InuHbIX CIIOCOOOB.

JAUCKYyCCHs

10

[TonsTHE Mpezena mocne1oBaTenbHOCTH U GpyHKIu. OnpeneneHne
OECKOHEYHO OOIBIINX K OECKOHEYHO MAJIBIX BEIHYHH,

COOTHOLIEHUA MEXKAY HUMU.

WudopmannoHHO-00BSICHUTEEHAS
JIeKuusi, NpoOJIEMHOE U3JIOKECHHUE

15



Boruncnenue npeaenos. MeToapl pacKpbITUS HEONPEAECIEHHOCTEN.
3amedarenbHble npenensl. OnpeneneHne MPOU3BOTHOH (YHKIUH.

IloBecTBOBaTECALHAS JICKITHS,

11 T'eomerprueckuii n Gpusmdeckuii cMbICT pou3BoAHOM. [ToHATHE 6 6
KacaTeJIbHON N HOpMaiH K KpuBoi. OCHOBHBIE IIpaBUIIa U (POPMYIIBI TPOOIIEMHOEC H3MOXKCHHAC
nud epeHIpoBaHIs
HccnenoBanue GyHKINH € TOMOIIBIO TPOU3BOIHOM.

12 Heonpenenenusiit nHTErpa, onpeesienue u ceoiicrsa. @opmynsr | [loBecTBOBaTe/IbHAS JIEKIMS, JICKLIUSA- 6

uHTerpupoBanus. OnpeneneHusiid uHTerpai. ®opmyna Herotona —
Jletionuma. [IprnoskeHust ONpeieNIeHHOT0 HHTEeTpaIa.

JAUCKYyCCHs

13

[lonsTue KOM6I/IHaT0pI/IKI/I. OCHOBHBIC COCIMHEHUS: pasMeuIeHus,
MEPECTaHOBKU, COUCTAHUS. Onpez[eneHI/Ie 3TUX COCTUHEHUN U

(hOpPMYIIBL

HubopMamoHHO-00bsICHUTENbHAS JISKIHS,

npoOJIeMHOE U3JI0KEHHE

IIpeamer Teopun BepositTHOCTH, OcHOBHBIE MOHATH. Kitaccudeckoe

IloBecTBOBaTEIbHAS JICKIUA, JICKIUA-

14 ompeneneHne BepossTHOCTH. OCHOBHBIC CBOWCTBA COOBITHI. 4
Teopembl YMHOKEHUSI U CII0KEHUSI BEPOSTHOCTEN. AUCKYCCHA
. OCHOBHEBIE TTOHATHUS MaTEMAaTUIECKOI CTATHCTUKH.
CraTHcTHYECKOE paclpeesIeHHe U eT0 TeOMeTpHYecKoe
NudpopmannoHHO-00BICHATEFHASL
15 | uso6paxkenue. Unciaosble XapaKTEPUCTHKH BAPHALIHOHHOTO 4

psina. JIMCKpEeTHbIE U UHTEPBAJIbHBIE CTATUCTUYECKUE
pacrnpeneneHus

JIEK1IUs, IPOOJIEMHOE U3TI0KEHUE

16

Pemrenus cucrem nMHEHHBIX adreOpandecKux ypaBHECHHN
metogamu ["aycca, Kpamepa u MaTpU4IHBIM METOIOM.

HudopmannoHHO-00bsICHUTENbHAS
JIeKnus, MpoOJIEMHOE U3JIOKECHHUE

Omnpenenenne MOHATUS cTepeoMeTpui. [lapamiensHOCTs IPSIMOH 1
IUIOCKOCTU. B3anMHOe pacnonioxeHue IpsMbIX B IPOCTPAHCTBE.
VYron mexny asyms npsiMmeiMu. [lapannensHoCTs MIocKoCTeH, UX

WudpopmannoHHO-00BICHATEFHASL

17 | croitctsa. [lepneHauKyIAPHOCTH MPAMOIA H MIIOCKOCTH. 10
IleprneHuKyIp U HAKJIOHHBIC. YTOI MEXIY NPsIMOH U NIEKLHs, MPOOIEMHOE H3NONKEHIE
IJIOCKOCTHI0. JIByrpanHblii yroi. I[lepnenaukynsipHocTh
TUIOCKOCTEH.
Tonsitne MuOTOrpanHuKa. OnpeneseHne NPU3MbL M X BUABL.
18 Ompenenenne MUpaMuIbl ¥ UX BUABL. Beraucienne miomann HNudpopmannoHHO-00BICHATEIFHASL 10
GOKOBOH M TTOJTHOW TIOBEPXHOCTH MPU3MBI X TINPAMHUIBL. JIEK1IUsI, IPOOJIEMHOE U3TI0KEHUE
Beruncnenue 00beMOB IPU3MBI M TUPAMHU/IBL.
Omnpenenenne Ten BparieHus. [IoHsTHE IMIMHIPA U BEIYUCIICHUE
€ro IUIOMAAN MOBepXHOCTH. [IoHATHE KOHYyCa U BEIYHCICHHE €T0 u 6
19 | mnomanu nosepxnocty. TTonATHE cepbl U Mapa ¥ BEIYHCICHUE ET0 HOPMAIMOHHO-00LACHHTE L HAS 10
TUIOIIA/IN TOBEPXHOCTH. Bhrancienne o0beMoB GUryp: HWIHHIpA, NEKIHs, MPOOTEMHOE H3NONKEHHE
KOHYca, chepbl U mapa.
Hroro no xypcy| 78

B TOM YHUCJIE€ UHTEPAKTUBHOE O0yueHue™

3.2. O0pa3oBaTe/ibHbIE TEXHOJOTMU NMPHU NMPOBEIEHUN MPAKTUYECKUX 3aHATHI

(1abopaTopHbIX padoT)

Tema 3anaTus

Buasl npuMeHseMbIxX
00pa3oBaTEeIbHBIX
TEXHOJIOTUM

Kon.
qac

[MPAKTUYECKOE 3AHSATUE Ne 1,2,3 o Teme 1.1

Hammucanue pedepara. O6menue co
CTYJCHTaMH T10 METOJIMKE «BOTIPOC-
OTBET» 110 TEOPETHYESCKUM BOIIPOCAM
C IPYIIIOBBIM OOCYKACHUEM,
0000m1IeHne ¥ aHalu3 Pe3yJbTaToB

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

PazpaboTka MeToIuecKux
MaTepuajoB, CpPaBHUTEIbHBIN
aHanu3. Hanmcanue pedepara
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TTIPAKTHUYECKOE 3AHATHUE Ne 1,2,3.4,5 o Teme 3.1 I[TpobnemMHO-MOYIEHOE OOYUEHHE,

Pa3paboTka MeTogImUECKIX
MaTepualioB, PEIICHNE 3aa4 MaIbIMU

10

rpyniamMH.
TIPAKTUYECKOE 3AHATHE Ne 1,2,3,4,5,6,7 o reme | Pa3paboTka METOAMYECKUX MAaTepUaloB, 14
4.1 CpaBHUTENBHBINA aHanmu3. JIUCIyT IO TEOPETHYECKUM
BOTIPOCAM.
TIPAKTUYECKOE 3AHSATHE Ne 1,2,3,4 mo teme 5.1 u | Hatmcanue pedepara. OOmeHne co CTyICHTaMH 10 8
5.2 METOJIUKE «BOIIPOC-OTBETY 110 TEOPETUICCKUM
BOTIPOCAM C IPYIIOBBIM 00CyKICHUEM, 00001IeHNe
U aHaIU3 pPe3ylbTaToOB
TIPAKTUYECKOE 3AHATUE Ne 1,2 mo teme 6.1 Pemenue 3agay MasnsIMu rpynnamu, pa3padoTka 4
METOANYECKUX MaTepHAIIOB.
JucnyT o TeopeTHUECKHM BOIIPOCAM.
TTPAKTUYECKOE 3AHSTHUE Ne 1,2,3,4,5 o teme 7.1 | [Ipe3eHTaItust, UTpOBBIC 3aHATHS HA MOJIEISX, pa3doop 10
pelIcHUS 3a/1a4.
TIPAKTUYECKOE 3AHSTHUE Ne 1,2,3,4,5 o Teme 7.2 | IrpoBbIe 3aHATHS Ha MOJICIAX, Pa300p pEIICHUS 10
3ana4, Pa3paboTka METOMUYECKUX MATEPHAIIOB.
TIPAKTUYECKOE 3AHATHE Ne 1,2,3,4,5 mo teme 7.3 | UrpoBble 3aHATHS Ha MOJACIAX, Pa300p peLIeHust 10
3aga4, Pa3paboTka METOMYECKUX MAaTEPHAIIOB.
Htoro o xypcy 78
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4. YCJIOBUS PEAJIMBALIMU TPOT'PAMMBI JUCHUITJIMHBI

4.1. MarepuajgbHo-TexXHH4Yeckasi 0a3a, HeoOXxoauMasi JIA  OCYILIECTBJIECHUS
00pa30BaTeILHOIO MpoLecca Mo AUCHUIIMHE

Crnenmanu3upoBanHas MeOeIb U CUCTEMbI XpaHEHUS (JI0cKa KJIacCHasi, CTON M CTYJI
YUUTEIISA, CTOJBI M CTYJIbsl yYCHHUECKHUE, MKadbI 171 XpaHEeHUsT y4eOHbIX TTOCOOUH,
CUCTEMBbI XpaHEHUS TaOJIHII U TUIAKATOB);

TEXHUYECKHE CPE/ICTBA 00yUeHus (pabouee MECTO YUUTEINs: KOMIIBIOTEp YUUTES,
BUJICOMTPOEKTOP, IKpaH, aunieH3nonHoe [10);

JICMOHCTPAIMOHHBIC YIeOHO-HATJISIIHBIC TOCOOMS (KOMIUIEKTHI CTEHI0B, KOMILJICKTHI
TaOJIUII, MOPTPETHI BELAAOIINXCS MATEMATHKOB, KOMIUIEKT HHCTPYMEHTOB KJIACCHBIX C
MarHUTHBIMU JICPKATCIISIMH );

AIIEKTPOHHBIC CPEJCTBA 00YUCHHUS (KOMILIECKT BUACODUIBMOB).

4.2 TlepeyeHb HEOOXOAMMOI0 MPOTPAMMHOT0 O00ecIeYeH st

e Omnepammonnas cucremMa Microsoft Windows 10 (xontpakt Nel04-AD®d/2016 ot
20.07.2016, xopriopaTHuBHas JIMLICH3MS);

e [laker nporpamm Microsoft Office Professional Plus (kontpakt Nel04-ADd/2016 ot
20.07.2016, xopriopaTUBHAsI TUIICH3U);

e AHTUBUpYCHas 3amuTa (usnveckux paboumx craHimii u cepBepoB: Kaspersky
Endpoint Security ms 6uszneca — Cranpaptaeiid Russian Edition. 1500-2499 Node 1
year Educational Renewal License (konTpakt Ne99-AD®D/2016 ot 20.07.2016,
KOpPIOpaTUBHAS JTULEH3US);

e 7-zip GNULesser General Public License (cBoboaHOe mporpaMMHOe oOecrieueHue,
HE OTpaHUYeHO, 0ECCPOUHO);

e Uurepner 6payszep Google Chrome (OecruiaTHoe mporpamMMHOe oOecrieueHue, He
OTpaHUYeHO, 0ECCPOUHO);

e K-Lite Codec Pack — yHuBepcanbHbIii Ha0Op KOJCKOB (KOJMPOBIIUKOB-
JICKOJTMPOBIINKOB) U YTHJIUT Ui MPOCMOTpPa U 00pabOTKU ayano- U BuaeodailioB
(OecrmaTHOE porpaMMHOE OOecrieYeHHe, He OTpaHueHO, 0ECCPOYHO);

e WinDjView — mporpamma i mpocmotpa ¢aitioB B ¢opmare DIV u DjVu
(cBOOOIHOE MTpOrpaMMHOE OOecTieueHre, He OTPaHUYEHO, OECCPOUYHO)
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5. MEPEYEHb OCHOBHOI?'Iu U  JONOJIHUTEJBHOM YUYEBHOM
JUTEPATYPBI, HEOBXOJUMOM JJ151 OCBOEHUS JUCLUIIJIAHBI

5.1. OcHoBHas JuTEpaTypa

1 boromomnos, H. B. Marematuka : yueOnuk mist CI10 / H. B. Boromonos, I1.
N. Camoiinenko. — 5-e us ., nepepad. u ngon. — M. : U3narensctBo FOpaiit, 2017.
— 396 ¢. — (Cepus : [Ipodeccuonanbuoe odpazoBanue). — ISBN 978-5-534-
02325-1. — Pexxum poctyma : Www.biblio-online.ru/book/C8B3E146-8416-46D9-
B3CA-0273570A9D9%4.

2. baBpun, 1. . Maremaruka : yueOHuk u npaktukyM st CI10 / U. W.
baBpun. — 2-e u3a., nepepad. u non. — M. : M3garensctBo IOpaiit, 2017. — 616 c.
— (Cepus : IIpodeccnonanpHoe oOpazoBanue). — ISBN 978-5-534-04101-9. —
Pesxxum noctyna : www.biblio-online.ru/book/3F803EA3-2037-4108-BEB3-
6997/DSAFADIE.

5.2. JlomosHHMTeJbHAS JUTEpaTypa

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

5.3 llepuoanueckue U31aHUSs

1 XKypnan «MareMaruka B ILIKOJIE»

2. basbel nanneix kommanuu «Mct Beroy» (hitp://dlib.eastview.com)

5.4 [IlepeyeHnbp pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHMKALMOHHON CeTH
«HTepHEeT», HEOOXOAUMBIX /IVISl OCBOCHMS U CHUIIIMHBI
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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/6463F5D1-5509-4791-900C-998BABDD6E9B
http://dlib.eastview.com/

1. MunucrepcTBo 06pa3zoBanus u Hayku Poccuiickoit @enepannn
(http://MuHOOpHAYKH.PD/);

2. Denepanpubiii moptan "Poccuiickoe oopazosanue” (http://www.edu.ru/);

3. Nudopmanmonnas cucrema "Exnnoe okHO q0cTyma K 00pa3oBaTenbHBIM pecypcam”
(http://window.edu.ru/);

4. Enpunas Koiuiekius mudpoBeix oOpaszoBaTenbHbIX pecypcos (http://school-
collection.edu.ru/);

5. deaepanbHbIi HEHTP HHYOPMAIIMOHHO-00PA30BATEIBHBIX PECYPCOB
(http://fcior.edu.ru/);

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

7. Ilpoekt 'ocyaapcTBEHHOTO MHCTUTYTA PYCCKOTO si3bika uMeHu A.C. [Tymknuna
"Oo6pa3oBanue Ha pycckom" (https://pushkininstitute.ru/);

8. Hayunas snekrponnas oubmmoreka (HOB) (http://www.elibrary.ru);

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

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

11. CnpaBouHo-uHpOpMaMOHHBIH opTan "Pycckwuii s3p1k" (http://gramota.ru/);

12. Cnyx0a TeMaTHYeCKHX TOJIKOBBIX citoBapei (http://www.glossary.ru/);

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

14.KouncynpranT [Inroc - crpaBoyHast MpaBoBasi CUCTEMa (IOCTYII 110 JIOKAJIbHON CETH)
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6. METOANYECKHUE YKA3AHUA JJISA OBYUYAIOIUXCA
1O OCBOEHUMIO INCHUITJIMHBI

JucuurnnuHa HaneneHa Ha popMupoBaHue MpodhecCruOHaATbHBIX
KOMIETEHINH, TAKMX KaK CIOCOOHOCTh J€MOHCTpAIMH OOIIeHAYYHBIX 0a30BBIX 3HAHUH,
MOHMMAaHHE OCHOBHBIX ()aKTOB, KOHIIETIINI, IPUHIIUIIOB TEOPHIL - ONPEEIATh 1IETH,
3aJlauyd JaHHON OUCIUIIJINHEL.

OOyuyeHne CTYIEHTOB OCYILECTBISAETCA MO TPAJULIUOHHONW TEXHOJIOTMH (JIEKIHH,
MIPAKTUKH) C BKIIFOUEHUEM UHHOBALIMOHHBIX 3JIEMEHTOB.

C TOuykM 3peHUs MCHOJIb3yEeMbIX METOJOB JIEKIIMH MO AUCHUIUIMHE «MaTeMaTuka
MOAPA3ACISIOTCA  CIACAYIOIIMM  00pa3oM: HH(POPMAIMOHHO-OOBSICHUTEIbHAS  JICKIIHS,
MOBECTBOBATEIbHAS, JICKIUsA-Oecena, mpoOIeMHast IEKIUS U T. [I.

YcTHOE M3NoKeHHe y4yeOHOro maTepuaia Ha JIGKIIMH JOJIKHO KOHCIEKTHPOBATHCS.
CaymaTp JIEKIMIO HYXHO YMETb — MOJAEPKUBATh CBOE BHUMAHHE, MOHITh U 3aIIOMHUTH
YCIIBIIIAHHOE, YJIOBUTH May3bl. B mpoliecce U310XKeHUs MpenojaBareiaeM JEKIUU CTYIEHT
JIOJDKEH BBISICHUTH BCE HEMOHSTHBIE BOIPOCHL. 3aMKChIBaTh COAEPKAHUE JIEKIMH HYXKHO
00s3aTeNIbHO — 3aMKMCH TOMOTAIOT MOAJIEP)KUBAaTh BHUMAaHKE, CIIOCOOCTBYIOT TOHUMAHUIO U
3allOMUHAHUIO YCIBIIIAHHOTO, TPUBOJIUT 3HAHUE B CUCTEMY, CIIyXaT OMOPOM AJis mepexoaa
K OoJiee TITyOOKOMY CaMOCTOSITEIbHOMY U3yUEHUIO TIPEIMETA.

Meroanueckrue peKOMEHAANH [0 KOHCTIEKTUPOBAHUIO JIEKIIUMN:

— 3alKCh JIOJKHA OBITh CUCTEMHOM, MPEACTaBIATh COOOW COKpaIIEHHBIA BapUaHT
gexkuuu  npenogasatens. Heobxoaumo — ciymarh, 00AyMbBIBaTH M 3alMCHIBATH
OJIHOBPEMEHHO;

— 3amuch BenETcs OYeHb OBICTPO, YETKO, MO BO3MOXKHOCTH KOPOTKUMHU
BBIPAKEHUSIMU;

— HE MpeKpamas caymaTh MpernoaaBaTeisi, Hy*KHO 3allUChIBaTh TO, YTO HEOOXOIUMO
ycBouTh. Henb3st 3anucheiBaTh Cpas3y K€ BBICKAa3aHHYIO MBICIb IIPENOJABATENS, CIEAYET €€
MOHATH U TOCIE 3TOr0 KpaTKO 3amucaTh CBOMMHM CJIOBAMM WJIM CIIOBaMU IMpENojaBaTels.
BaxxHo, yToOBI B HEll He OB TOTEPSIH OCHOBHOM CMBICI CKa3aHHOTO;

—MMEHA, 1aThl, Ha3BaHUs, BBIBOJIbI, OIPEEICHMS 3alIUChIBAIOTCS TOUHO;

[IpakTndeckue 3aHATHA 110 AUCUUIIINHE «MaTeMaTuka» B OCHOBHOM IO CXEME:!

-YCTHBIM ONPOC IO TEOPUH B Hayaie 3aHATHs (00CYXKACHHE TEOPETUYECKUX

MPOOJIEMHBIX BOIIPOCOB IO TEME);

-paboTa B rpynmnax mo pa3peuieHuo pa3InyHbIX CUTyalluid IO TEME 3aHITHS;

-pelieHne NpakTUYeCKUX 3a]a4 UHIUBUYaJIbHO;

-MOJIBEJICHIE UTOTOB 3aHTHS;

-UHIMBHUyaJIbHbIE 3aJaHMsl Ul NOJATOTOBKM K CIEIYIOUIUM IPAaKTUYECKUM
3aHATHSIM.

[enp mpakTUUECKOTO 3aHATHS - HAYYUTb CTYJI€HTOB IPUMEHSTh TEOPETHUECKHE

3HAHMSI NIPU PELIEHUH IPAKTUYECKHUX 33]1a4 HA OCHOBE pEabHbIX JIaHHBIX.

Ha npaktudeckux 3aHATHIX TPeoOIaiatoT CIeyIOmue METOIbI:

-BepOasibHbBIC (TTPe0bIa aloUM METOIOM JOJIKHO OBITh 0OBSICHEHHUE);

-npakTHUYecKkue (MMCbMEHHbIE 3aHUs], TPYIOBBIC 3a/1aHUA U T. I1.).

BaxapIM 17151 CTyIeHTa SBISIETCS YMEHHE PALMOHAIBFHO MOIOMPATh HEOOXOIUMYIO

yaebHyto mureparypy. OCHOBHBIMH JINTEPATYPHBIMUA UCTOYHUKAMH SIBIISTFOTCS:

— oubnuoteuynsie Gpouapl punuana Kyol'Y;

— 3JIEKTPOHHAsA OMOIMOTEYHAsE CUCTEMa « Y HUBEPCUTETCKasi OMOIMOTEKA OH-JTaliH»;
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— 3NIEKTPOHHAsI OnOMoTeyHas cucrema M3narenscTBa «JIaHby.

[Touck kHur B OuONMOTEKE HEOOXOIWMO HAYMHATH C H3YYEHUS NPEIMETHOTO
Karajora

Y CO3/1aHMSI CIIMCKA KHUT, TOCOOMH, METOJUYECKUX MATEPHAIIOB IO TEME U3yUYEHUSI.

Jjig my4iiero npecTaBiIeHUs U 3allOMUHAHUS MaTepHalia 11eJeco00pa3HO BECTH

3alUCH ¥ KOHCIEKTHI PA3IUYHOIO COJIEP KAHMSI, @ UMEHHO:

— IIOMETKH, 3aMEYaHusl, BbIIEJICHUE TJIaBHOTO;

— TUJIaH, Te3UCHI, BHITUCKU, ITUTATHI;

— KOHCIIEKT, paboyasi 3anuch, pedepar, J0KJIaJ, JeKIHUs U T.1.

Yurarh y4eOHMK HEOOXOAMMO BIYMYMBO, BHUMATEIbHO, HE NPOIYyCKas TEKCTa,
CTapasich MOHATH KXyl (pa3y, OJHOBPEMEHHO pa3dupas MpUMEpPhl, CXEMbI, TAOIHIIBI,
PHUCYHKH, IPUBEIEHHBIE B YUCOHUKE.

OaHuM #3 BaXXHEHIIUX CPEJCTB, CHOCOOCTBYIOIIMX 3aKpPEIUICHUIO 3HAHWUN, IO
mucuuiuinie «MaTtemaTuka», — [BISETCS KpaTkas 3aluch MPOYMTAHHOIO MaTepuaia —
cocTaBlieHHnEe KOHCTEeKTa. KOHCIEKT — 3TO KpaTKOe CBSI3HOE M3JIOKEHUE COJIEPIKAHUS TEMBI,
ydyeOHUKAa WM ero 4actv, 0e3 moJIpoOHOCTEe M BTOpOCTeneHHBIX netaneil. [lo cBoei
CTPYKTYpE U MOCJIEJOBATEIbHOCTH KOHCIIEKT JOJKEH COOTBETCTBOBATH IJIaHY y4eOHHUKA.
Eciu yuyeOHuk pa3nenéH Ha HeOOJbIIME O3arjaBjIeHHbIE 4YacTH, TO 3aroJIOBKM MOKHO
paccMaTpuBaTh Kak MyHKTHI IJ1aHA, @ U3 TEKCTa KaXKIOW YacTH CIIEAyeT 3alucaTh T€ MBICIIH,
KOTOPBIE PACKPBIBAIOT CMBICI 3ar0JIOBKA.

Tpebosanus Kk KOHCneKmy:

— KPaTKOCTh, CKATOCTh, IIEI€CO00Pa3HOCTh KaXA0T0 3aHCHIBAEMOTO CJIOBA;

—COJIEPIKATEILHOCTh ~ 3alHMCHU-3AMICHIBAEMbIE MBICIH  ClieayeT (OpMYIHPOBAThH
KpaTKo,

HO 0e3 ymep6a s cmbicia. OOBEM KOHCIEKTa, KaK MPaBUII0, MEHbIIIE N3y4aeMOro
TekcTa B 7-15 pa3;
—KOHCTIEKT MOKET OBITh KaK MPOCTHIM, TaK U CJIOKHBIM IO CTPYKTYpPE — 3TO 3aBUCUT
OT COZIep KaHMsI KHUTH U eI €€ U3yyeHUs.
Mertoanyeckne peKOMeHAAlNH 10 KOHCIIEKTHPOBAHMIO:
— IIPEXJIe YeM HayaTh COCTABISATh KOHCIEKT, HY>KHO 03HAKOMUTBHCS C KHUTOM,
NPOYUTATh €€ CHavyalla 10 KOHLA, IOHATh IPOYUTAHHOE;

— 3aIMCH JIy4Ille JeJIaTh MPHU MPOUYTEHUHU HE OJJHOT0-/IBYX a03alleB, a LeJIoro

naparpada WIH riaBbl;

— KOHCIIEKTUPOBaHUE BEAETCS HE C LIEJIBIO MMETh OINPEACIEHHBIM 3amucH, a s
Oonee

MIOJIHOT'O OBJIAJIEHUS COJIEP’)KAHUEM U3Yy4aeMOro TEKCTa, MO3TOMY B 3aIUCAX
OTMEYAeTCs ¥ BBIJENAETCS BCE TO HOBOE, MHTEPECHOE M HY)KHOE, YTO 0COOEHHO
MPUBJICKJIO BHUMAHUE;

s HanmcaHus pedepara mo npeamery «Maremarnka» HeoOXOIMMO BBIOpATh TEMY,
coryiacoBaTh €€ ¢ MpernoaaBaTeneM, mogo0parb HECKOJIbKO HCTOYHUKOB 110 TEME, BBITIOJTHHUTD
aHaJIM3 UCTOYHHUKOB IO PEUICHUIO POoOIeMbl, 000CHOBATh CBOIO TOUKY 3PEHUS Ha PeIlIeHUE
npoOJIEMBI.
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7. OHEHOYHBIE CPEJICTBA JIUIAA KOHTPOJIA YCIIEBAEMOCTH

7.1. lacmopT (pOHAA OLIEHOYHBIX CPECTB

Kon
Ne KonTponupyemsble paznensl (TEMBbI) KOHTpoJiupyemor | HamMmeHoBaHME OLIEHOYHOIO
/o MUCLUIITUHEI KOMIETEHIINHU cpeacTBa
(um ee yacTH)
JleMOHCTpanust MpakTHYECKUX
. HaBBIKOB, 3all[UTa BHIIIOJIHCHHOTO
PasButue nonsaTus o uucie. Jluneineie u
3a7aHus, 3aIuTa pedepara,
KBaJIpaTHBIC ypaBHEHHS 1 HEPaBEHCTBA.
mpakTHdeckas pabdota,
MHIVMBUAYAIbHBIN YCTHBIM OIPOC
JleMOHCTpanust MpakTHYECKUX
CremnieHHBIE, TOKA3aTENh HaBBIKOB, 3aIIHUTa BHIITOJIHEHHOTO
2| HBIE U JOTapUPMH 3aJaHus, 3aIUTa pedepara,
yeckne QyHKIum. npakTHdeckas padoTa,
MHIVBUAYAIbHBIN YCTHBIM OIIPOC
JleMoHCTpanys NpakTUYECKUX
HaBBIKOB, 3all[UTa BHINOJIHCHHOTO
OCHOBBI TPUTOHOMET
3 3aJaHus, 3aIIUTa pedepara,
pun. TpuroHomerpuueckue npeoopa3oBaHusl.
IpaKkTH4eckas paboTa,
MHIVBUAYAJIbHBIN YCTHBIM OIIPOC
JleMoHCTpanys NpakTUYECKUX
Hauana maTeMaTHuecKoro aHajau3a. HaBBIKOB, 3all[UTA BHIIOJIHCHHOTO
4| DuddepeHnnansHpie ¥ HHTETPATH 3aJaHus, 3aIUTa pedepara,
HbIE NCUUCIICHUSL. npakTHdeckas pabdora,
MHIUBUAYAIbHBINA YCTHBIM OIPOC
JleMoHCTpanus MpakTHYECKUX
. HaBBIKOB, 3aIIUTa BHIITOJIHEHHOTO
Teopust BEpOSITHOCTH U MaTEMaTHYECKOM
5 3aJaHus, 3aIIUTa pedepara,
CTaTHCTHUKH.
IpakTH4eckas paboTa,
MHIUBUAYAJIbHBIN YCTHBIM OIIPOC
JleMoHCTpanus NpakTUYeCKUX
6 CucTteMbl JHHEHHBIX aIreOpandeckux HaBBIKOB, 3all[UTa BHIIOJIHCHHOTO
YpaBHEHHIA. 3a/laHusl, MpakTudeckas padora,
VMHIVBUAYAJIBHBII YCTHBIH OIIPOC
JleMoHCTpanus NpakTUYeCKUuX
Teopus crepeomerpun. [IpsaMere u maockocTn HaBBIKOB, 3aII[UTA BHITIOJIHCHHOTO
77| B mpocTpaHcTBe. MHOTOIpaHHUKH U Tena 3a7aHusL, 3aluTa pedepara,
BpaIlleHHS. npakTHdeckas pabora,
VHIMBUAYAIbHBIN YCTHBIM OIPOC
7.2. Kpurepuu OeHKHW 3HAHUI

KoHTponms ® oOIleHKa pe3ylbTaTOB OCBOCHUS JUCIHILIMHBI OCYIIECTBISETCS

IPEeroIaBaTesIeM B IMPOLECCE MPOBEACHUS MPAKTHUUYECKUX 3aHITHUH, JTa00paTOPHBIX

paboT, TECTHpPOBAaHMS, a TAKXKE BBIMOJHEHUS OOYYAIONIMMHCS WHAMBHIYAITbHBIX

CaMOCTOSITCIILHBIX 3aJaHUH.

Peghepam - mponyKT caMOCTOATENBHOM pabOTHl CTYAECHTA, MPEICTABISIOMUN COO0M
KpPaTKoe W3JI0’KEHHE B MUCHMEHHOM BHUJE IMOIYYECHHBIX PE3yJIbTATOB TEOPETHUECKOTO
aHalu3a OIpeJeNIeHHONM Hay4yHOH (y4ueOHO-HCCIIe[IOBAaTeNbCKONW) TEMBbl, T[€ aBTOp
PacKpbIBaeT CyThb HCCIEAYEeMOW IMpOOJIeMbl, NMPUBOIUT DPA3JIMYHBIE TOUYKU 3PEHMS, a
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Takke COOCTBEHHbIE B3TJsAABI Ha Hee. Pedepar oleHHMBaeTcs 1O KOJIHYECTBY

00pabOTaHHBIX HWCTOYHHKOB, TJIyOMHE aHanmW3a MPOOJIEMbI, KadecTBE OOOCHOBAHUS

aBTOPCKOM TIO3UITUH, TITYOMHE PACKPBITHS TEMBI.
Jloknao - myOGnuuHOe, pa3BEPHYTOE, COOOIICHHE IO OMPEACIEHHOMY BOIPOCY,
OCHOBaHHOE Ha TPUBJICUCHUHN M3YyYCHHBIX TOKYMEHTAIBHBIX NaHHBIX. /JOK1A0 - 3TO
COOOIIEHHE, COACPKIMOE KOTOPOTO MPEICTABIICT HH(DOPMAIIUIO U OTPAXKAET CYTh
BOIIPOCA WJIM UCCIICIOBAHUS MPUMEHHUTEIHFHO K PacCMaTPUBAEMOUN WM M3ydaeMOu
cutyaruu. Llenbs odokrada — wHpopMupoBaHue Koro-aubo o uém-nmubo. Tem He
MEHee, 00KIa0bl MOTYT BKIIIOYATh B CeOSl pEKOMEHIAIINY, TIPEJIOKEHUS UK APYTHE
MOTHBAIIIOHHBIE 3JIEMEHTHI.

Coobwenue - HeOONbIIOE MyOJWYHOE BBICTYIUIEHME Ha BBIOPAHHYIO TEMY,
nyOJIMYHOE M3JI0KEHHE YaCTHOTO BOIIPOCA PaCCMAaTPHUBACMON TEMBI.

Ox3amer  (OT JaT. examen - HCMbITaHUE) - (JOpMa UTOTOBOM MPOBEPKH 3HAHUHI U
HABBIKOB YYAIlIUXCs, MTOJIYYCHHBIX Ha JICKIIMOHHBIX, CEMUHAPCKUX U MPAKTUYECKHUX
3aHATUSAX, a TaKKe HX O00sA3aTeIbHBIX CAMOCTOSTEIBHBIX pPabOT (KOHCIEKTOB,
TUTAHOB 3aHATHH U JIp.).

KpuTtepuu ouneHky 3HAHUI CTYI€HTOB B 1[€JI0OM MO TUCHHUILIMHE!
«OTJIHYHO» - BBICTaBIISICTCS CTYZCHTY, MIOKa3aBIIeMY BCECTOPOHHHUE,
CHCTEMaTHU3UPOBAHHbIEC, TITyOOKHE 3HAHWS Y4EOHOW MpOorpamMMbl AMCIUILIAHBEI U yMEHHE
YBEpEHHO MPHUMEHATh MX HAa TMPAKTUKE MPH PEIICHWH KOHKPETHBIX 3aJa4, CBOOOIHOE U
NpaBUIIbLHOE 00OCHOBAaHUE MPUHATHIX PEIICHUN;

«XOpOILIO» - BBICTABISETCSA CTYACHTY, €CIM OH TBEpAO 3HAET MaTepHai, TPaMOTHO M IO
CyHIECTBY H3JIaraeT €ro, yMeeT NPUMEHSTh MOJydYeHHbIE 3HAaHUS Ha NPAKTHKE, HO
JIOITYCKAaeT B OTBETE HJIM B PEIICHUHU 3a]]a9 HEKOTOPhIE HETOYHOCTH;
«Y/IOBJIETBOPUTEJIbHO» - BBICTABISETCS CTYACHTY, I[IOKa3aBlIeMy (pparMeHTapHbIiH,
pa3po3HEHHBIH XapakTep 3HaHUM, HEeIOCTaTOYHO NPaBUIbHBIE (HOPMYIUPOBKH 0a30BBIX
NOHATUH, HAPYIICHHs JIOTUYECKOW TMOCIEIOBATEIIEHOCTH B H3JIOKEHUU MPOTPAMMHOTO
MaTepuasia, HO IpPH 3TOM OH BJAJEET OCHOBHBIMH pa3liellaMd y4eOHOH Nporpammbl,
HEOOXOJAUMBIMHU /ISl JAJIbHEHIIIEro 00y4YeHUs M MOXKET IPUMEHSATh MOTy4YeHHbIE 3HAHUS 110
o0paslly B CTaHJIapTHOW CUTYallUH;

«HEY/JIOBJIETBOPHUTEIbHO» - BBICTABISCTCS CTYICHTY, KOTOPBIA HE 3HAET OONbIICH YacTh
OCHOBHOTI'O COJIepXaHMsI y4eOHOI MporpaMMBbl AUCHUIUIMHEL, JOIMYCKaeT rpyoble OmMOKU B
(bopMyIHPOBKAaX OCHOBHBIX MOHATUHN JIUCLUUILIMHBI M HE YMEET MCII0JIb30BaTh MOJTyYeHHbIE
3HAHUS TPU PEUICHUH TUTOBBIX MPAKTHYECKUX 33]1ad.

7.3. OueHo4YHBbIE CPEACTB /AJIsl MPOBEIeHUs TeKYIIeil aTTecTAlNU

Texkymuii KOHTPOJIb MOKET IPOBOAUTHCS B popMe:
-UHJAVMBUAYAIbHBINA YCTHBIN OIIPOC
-pakTUdeckas padorta
-3amuTa pedepara

-3aI[MTa BBIITOJIHEHHOTO 3a/1aHHUS.

-JIEMOHCTpALIMSI IPAKTUYECKUX HABBIKOB
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IIpumepsr

®dopma [IpakTrueckuii JInunble KauecTBa

3Hanug VYMenus OLIEHOYHBIX
aTTecTalu OTBIT (BIIAJICHUE) | O0y4aromerocs

CpEJICTB

YCTHbIN KoHTponb OugeHKa ymeHus OueHKa HaBbIKOB OreHka ciocOOHOCTH | KOHTPO/IbHbI
onpoc no | 3HaHW no pasnnyatb paboTbi c ONEPATUBHO U € BOMpocbl No
Temam onpegeneHH | KOHKpPeTHble NMTepaTypHbIMK Ka4€CTBCHHO Temam

bIM NOHATUA UCTOYHMKaMM OTBEHATh Ha npunaratoTca

npo6aemam MOCTABJICHHBIC

BOIIPOCEHI

Pedeparsr KonTpons Ornenka ymeHust | OIeHKa HAaBBIKOB Orenka ciocobnocta | Tembr

3HaHUH 110 pa3nu4athb paboTsI ¢ K CaMOCTOSTEITFHON pedepaToB

ONpEZICTICHH | KOHKPETHBIC JUTEPATYPHBIMH paboTe n aHANU3y MIPUJIATaoTCs

BIM MOHSATUS HCTOYHHKAMU JUTEPATYPHBIX

nmpobieMam HMCTOYHUKOB
IIpaktnyecku | OneHka Orenka ymeHust | OIleHKa HaBBIKOB Orenka cnocoOHocTH | Temsl padot
e paboThI 3HAHUH IJIAHUPOBATH paboTsI ¢ OIIEPaTHBHO U MPUJIAraroTCs

TMOTPEIIHOCT OpraHu3anuro u JINTEpAaTYPHLIMU Ka4Y€CTBECHHO pCIIaTh

u IMPOBEACHUEC HUCTOYHHUKAMH, IIOCTaBJICHHBIC Ha

U3MEPEHUH,; MEpONPUITHIA, NPOBEACHUS NPAKTUYECKUX

TEOpHHU pa3pabaTbIBaTh (U3KYIBTYpHO- paborax 3amaun 1

TECTOB METOIMYECKHE CIIOPTHBHBIX apryMEeHTHPOBaTh

METpOJIOTHYE | TOKYMEHTHI MEpOTIPHATHH, Pe3yNbTaThI

CKHUX oTOuUpaTh NU3MEpPEHNH TEOpHUu

TpeboBaHuii | Hamboiee OLICHOK, LITKaJIbI

K TecTawm, s dexkTuBHbIC OLIEHOK, HOPM

TEOpHUU CpeAcTBa U CTaTHCTHYECKHUX

OILICHOK, METObI, METOO0B

LIKaJIbI 0pOpMIIATH

OILICHOK, pe3ynbTaThI

HOPM UCCIIEI0BATENbC

cTaTucTuyec | Ko paboThI

KHX METOJIOB

00paboTku

pe3yJIbTaToB

HCCIEI0BaHN

i

IIpumepHsbie 3agaHus:

1) 0 20,27—3x2 <1-

1. Pemiuth ypaBHeHMsI, HEPABEHCTBA, CHCTEMbI YPABHEHUI:

)4 +2" —6=0;
3 7 —7"=6
42" +2°7 427 =5 451 452

5) 235X+3 — 190,28 ;
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6)109, »5(Xx+1) <-0,5.

7 logs 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;

3*.2Y =576
11)

log ,(y—x)=4"
3" +x=10
12) y—log, x=2
2. [Ipaktryeckas paborta (TpUroHoMmeTrpuyeckue QyHKIUN).
Bapwuanr 1.
3aganue Nel.

/i .31l
a) Beraucaute: X’ -sin’ - Y2 cos® 0+tg/7 + 2XY -sin 32

0) Pemuts 3a1a4y:
Hano: sina =0.8

B) YIIPOCTUTH BhIpaKEHUE:

. 2 2
£<a<17 [SlnaJ J{Cosaj —sin’«
2 9o Clga
Haiitu: sin2¢, cos?2a, tg2a -
3ananne Ne2.

a) BprumcnuTh, UCHONB3ys UYETHOCTh, HEUETHOCTh, MEPUOAUYHOCTH, (HOPMYIIBI
NPUBEACHUS TPUTOHOMETPUYECKUX QYHKIUN K OCTPOMY YTy
0) OnpenenuTs, sBisieTcst 1M QYHKIUS YETHOM, HEUETHOM WIIM HE SIBJISETCS 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:
sina 2cos’a ., sin25° +sin15°
;1 5 =SIn" o - - - -
tg clg“a sin25° —sin15
0) /loxazaTh TOXJIECTBO: 3aganue Nes.
cos2x +sin2a -ty =1 [IpeoOpazoBaTh

POU3BECHHUE B CYMMY.
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B)/loKaszaTh TOX1€CTBO:
cos 70° + cos12°
sin(45° +a
sin(45° +a

=0a
+cosl45” + o

SN——

- cos<45° + a)
(45 +a)

3. IlpumepHbIe BONPOCHI 1JIsl YCTHOTO ONpoca (KOHTPOJIBHBIX padoT):
1. KonTpoJibHbIe 32a4eTHbIE BONPOCHI 110 TeMe

1) Kakue uunciia Ha3bIBaIOTCS PAMOHATBHBIMU?

2) Kakwe 4nciia Ha3pIBAIOTCS UPPAIMOHATBHBIMHE?

3) Kakwue umnciia Ha3bIBArOTCS ICHCTBUTEIHHBIMU?

4) T'eomeTpruecKoe H300paKECHUE ICHCTBUTEILHBIX YHCEIL.

5) ITlpaBuia 3ammucy IECATUUHON MEPHOAMYCCKON TPOOH B BUIC OOBIKHOBESHHOM.

6) DopMyJIbI COKPAICHHOTO YMHOXKCHHUSI.

7) ®opmyina pemieHus] KBaJIpaTHOTO ypaBHEHHSI (IMCKPHUMHHAHT, HAXOXKICHHE KOPHEH
YpaBHEHHS).

8) dopmyiia pa3ioKeHUs KBJAPATHOTO TPEXWICHA HA MHOXKUTEITH.

9) PemieHue OMKBagpaTHBIX YPABHCHUH.

10)Permienne uppairoHaIbHBIX YPaBHCHHIA.

11)PemieHre HEPaBEHCTB C OAHOM MEPEMEHHON. MeTo1 HHTEPBAJIOB. (€0 CYITHOCTB)
12)Muumas equHHIa, CTCTICHh MHUMOMW CIMHUIIBL.

13)Yrto Ha3bIBACTCS KOMILJICKCHBIM YHCIIOM?

14)Kakne KOMIUIEKCHBIC YMCIIa Ha3bIBAIOTCS IPOTHBOMOIOKHBIMU? COMPSHKEHHBIMU?
15)["'eomeTpryeckoe U300pakeHNE KOMILICKCHBIX YHCEIT.

16)Monynb KOMITJIEKCHOTO YHCIa, €T0 BEIYUCIICHHE.

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

18)CrnoxeHue U BBIYUTaHUE KOMILICKCHBIX YHCEIL.

19)YMHOXKEHHE KOMITICKCHBIX YUCEIT B areopandeckoit popme. Pasnoxkenue a2 +b? Ha
MHOKHTEH.

20)/IeneHue KOMILUIEKCHBIX YHCE B allreOpandeckoit popme.

21)Onpenenurens |l mopsiika, ero BeIYUCICHNUE, CBOMCTBA.

22)Onpenenurens |1 mopsiaka, ero BerancieHne, CBONCTBA.

23)IIpaBuna HaxoxaeHUs onpenenurenei A A A, .

24)[IpaBuino Kpamepa npu pemieHnn CHCTEM JTMHEWHBIX YPaBHEHUH.

IIpumepHBIe BONPOCHI )i KOHTPOJIA CAMOCTOATE/IbHON padoThI:

OHpelle.]'ICHI/IC CTCIICHU C HATypaJIbHBIM ITOKa3aTCJIEM.

CreneHs ¢ palnOHAaJIbHBIM ITOKA3aTCIICM.
m

Yemy paBuo a°; a"; an?
Kak yMHOXHTH CTEIEHH C OJMHAKOBBIM OCHOBaHHEeM? OIMHAKOBBIM IIOKa3aTelIeM
CcTerneHu?

How e

27



5. Kak pa3genuth CTeneHu ¢ OJUHAKOBBIM OCHOBaHHEM? OJIMHAKOBBIM MOKa3aTeIeM
creneHu’?
Kaxk Bo3BecTH CTENEHD B CTENEHD?

Yto HaskBACTCS KOpHEM N°' CTENEHH U3 Yrcia?

Kaxk n3Bneus kopers u3 npousseacHus? Ipoou? Crenenu?

Kax yMHOXUTB (pa3faenuTh) KOPHU C OJIMHAKOBBIM MOKa3aTeneM?

10 Kak yMHOXUTB (pa3aenuTh) KOPHU C PA3HBIMU MOKA3aTEIAMU?

11. Kakas ¢pyHKIUS HA3bIBAETCS CTENIEHHOM ?

12. CBoiicTBa CTETICHHOM (PYHKITHH.

13. [IpumMepsl cTeneHHON (YHKIIUH.

14. Onpenenenue nokazaTeabHON PyHKIUU.

15. [IpuBenuTe mpuMephl TOKa3aTeIbHON (PYHKITUH.

16. 'padukn mokazarenbHOM QyHKIMU Tipu @ > 1, mpu a < 1.

17. CBoiicTBa noka3arenbHON (QYHKIIHH.

18. OnpenencnHue TorapupMUIECKO QyHKITHH.

19. [IpuBeauTe mpuMephl JOrapuhMHUICCKON (YHKIIHH.

20.I"'padukm orapudmMuueckoi pynkimu rmpu a > 1, npu a < 1.

21. CpoiicTBa norapu(pMuIecKoi (yHKIIHH.

22.Kakue ypaBHEHHUS Ha3bIBAIOTCS PABHOCUIBHBIMU?

23. Kakue ypaBHEHUs (HepaBeHCTBA) HA3BIBAIOTCS noKa3are’IbHbIMU?
norapupMuIecKuMu?

24. Tlpocreiimme MpUEMBI pEIICHUs TOKa3aTeNbHBIX YPABHEHUN.

25.B uém 3axmrovaercs MeToj JIorapu(pMUPOBAHUS TPHU PEHICHUH IMOKAa3aTEIbHBIX
YPaBHEHH?

26.B uéMm 3akmoyaeTcs METO]| MOTCHIMPOBAHUS MPHU PEUMICHHH JIOTapuMUIECKIX
YPaBHEHH?

27.Kakue ycnoBus JIOJKHBI BBITIOJTHATHCS MPU PEIICHUN MTOKA3aTeIbHBIX HEPABEHCTB?

28.Kakue ycrmoBUS JODKHBI BBITIOJMHATHCS TIPU  PEIICHUH JIOTAPH(PMUUICCKUX
HEPaBEHCTB?

29.Yto HazwiBaeTcs JorapudMom uncia?

30. Jlorapudmudeckoe TOXIAECTBO.

31. ®opmyna nepexoja OT 0JIHOM cucTeMbl Jiorapudmos k npyroit? E€ cnencrus?

32. Kakue norapudmsl Ha3pBatoTCs necsatTuaHbiMu? HatypanbHbiMu?

33. CpoiicTBa 0rapuMOB.

34. JlorapupMupoBaHU€e BbIPAKEHUH.

35. TloteHupoBaHue BhIpaOKCHUH.

©o~N o

7.4. OueHOYHbBIE CPECTB JJIS POBEACHUA MPOMEKYTOYHOI aTTeCTAlUN

HpOMG)KYTOLIHaH aTTecTanusa

Dopma JInunble ITpumepst
P 3HaHus VYMmenus Bnanenue (HaBbIKH) | KadecTBa OIICHOYHBIX
aTTecTaluu
CTYyJIEHTa Cpe/ICTB
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Hduddepennn | Ouenka 3HaHUN Onenka ymMeHus OreHKa HaBBIKOB Ornenka Bomnpocsr:
POBaHHBII MTOTPEITHOCTH pa3nu4arthb paboThI ¢ CIIOCOOHOCTH TIPHJIATAI0TCA
3a4geT HM3MEpeHUH; KOHKpETHBIE JTUTEPATyPHBIMHU OTIEPATUBHO U
TEOPUH TECTOB TIOHATHS U HUCTOYHHUKAMHU Ka4eCTBEHHO
METpOJIOTHYECKH | IDTAHUPOBATH OTBEYATh HA
X TpeOOBaHMU K OpTaHU3AII0 1 MTOCTaBJICHHBIC
TecTam TIPOBE/ICHNE BOTIPOCHI
MEPOIPUATHH
Htorosas arrecranus
DK3aMeH KouTponn OueHka yMeHHst OlLieHKa HaBBIKOB Ouenka Bonpocsr:
3HaHMS 0A30BBIX | MOHUMATh UCTIONB30BaHUs CIIOCOOHOCTH IIpUIararTcs
MIOJIOXKEHUH B CHeNHaNbHYI0 METOJIOB PELICHUs IrpaMOTHO U
obmnactu TEPMHUHOJIOTHIO 3ajau. YEeTKO U3JIaraTh
H3y4aeMoro MaTepuan
IpeaMerTa, a Tak Ornenka yMeHHst O1leHKa HAaBLIKOB O1eHka 3amaun
Ke 3HaHUI 0oTOMpAaTh U3MEPEHUH TEOPUH | CHOCOOHOCTH MpHIararTCs
OIICHKU Hamnbomee OIICHOK, IITKAJIBI TpaMOTHO U
MTOTPEITHOCTH 3¢ dexTUBHBIC OIICHOK, HOPM YETKO M3J]IaraTh
HU3MEpeHui u CpencTBa u CTaTHCTHUYECKUX XOJ, pelIEeHHUS
TEOPUH TECTOB METOJFBI, METOZOB 3a7a4 B 00J1acTH
0pOpPMIIATH mpo¢eCCHOHANb
pe3yNIbTaThI HOM
HCCIIEI0BATEIBCKO JeSITeIbHOCTU U
i paboThI apryMeHTHPOBa
Thb Pe3yJIbTATHI

7.4.1. IlpumMepHbIe BONPOCHI VISl IPOBEICHUS MPOMEKYTOYHOM aTTecTannu (IK3aMeH,
3a4eT, Aud. 3a4eT)

Hepeuenb meopemuidecKux 6onpocoe K npomeofcymounoil ammecmauuu cmydenmoe 6

euoe oughhepenyuposannozo 3auéma na 1 kypce ¢ 1 cemecmpe

Paznen 1. Anreopa.

NookwdPE

8.
9.

Uucnosas pynkius. Criocoos! 3aaanus GyHKImn. O0iacTh onpeneneHus GyHKIUH.
OcHoBHbI€ CBOICTBA PyHKIIMHU (MOHOTOHHOCTh, YETHOCTh M HEUETHOCTD ).

OcHoBHbI€ CBOICTBa (PyHKLNN (OTrPaHUYEHHOCTD, TIEPUOIUYHOCTB ).

[ToHsATHE O CTENEHH C IPOU3BOIBHBIM MOKazaTeeM. CBOWCTBA CTEIICHEH.

CaoiicTBa u rpaduk mokazateneil pyHkuu npu ocHoBannu 0<a<l.

CoiicTBa 1 rpaduK Moka3aTeabHON (yHKIMH pyu OcCHOBaHUM a>1.

[Tonsatue nmorapudma uncna. CpoiicTBa norapudmoB. JlecATUUHBIE U HATypalbHbIC
Jorapu@mel.

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

CaoiicTBa 1 rpaduk JorapupmMuueckont GyHKINU IPH OCHOBaHUU a>1.

10.OmpeenieHre TPUTOHOMETPUYECKUX (PYHKIHI YKCIIOBOTO apryMEHTa.
11.CgoiictBa u rpaduk GyHKIUH y = SiN X.

12.CgoiictBa u rpadguk GyHKIHH Y=COS X.

13.CaoiicTBa u rpaduk ¢pyHKun y=tg X.

14.CpoiictBa u rpaduk GyHKIHU Y=Ctg X.

15.Dopmysiel peobpa3oBaHUs CyMMbI U Pa3HOCTH CHHYCOB B IIPOU3BE/ICHHE.
16.®Dopmysibl ipeodpa3oBaHUsI CYMMBI M PA3HOCTH KOCHHYCOB B TIPOM3BEICHHE.
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17.®opmynsl mpeobpa3oBaHuss CyMMbl TAHICHCOB M CYMMbI Pa3HOCTH KOTAHTCHCOB B
HpOU3BEICHHE.

18.06parubie TpuronoMeTpuueckue HYHKIUH (OTPEaEIICHNUS)

19.TIpocreiiire TPUTOHOMETPHIECKHAE YPABHEHHS.

20.CaotictBa 1 Tpaduk QyHKIHU y = arcsin X.

21.CgotictBa 1 Tpaduk QyHKIMH y = arccos X.

22.CaoiictBa 1 rpaduk GYyHKIHH )y = arctg X.

23.PeliieHre TPUTOHOMETPUYECKOTO YPaBHEHHs SiN X = a.

24 Pemenye TPUrOHOMETPHYECKOTO YPaBHEHHUS COS X = .

25.PeriieHre TPUrOHOMETPUYECKOTO ypaBHEHH s tg X = a.

7.4.2. IIpumepubie BOITPOCHI K OK3AMEHY

10 AUCUUIUIMHE «MaTeMaTHKa»

[Ipon3BogHass. MexaHNUYECKUI U TEOMETPUUYECKHUM CMBICIT TPOU3BOIHOM.

[Ipon3BoHAasA CYyMMBL.

[Tpon3BoaHas MPOU3BEACHHUS.

[Tpou3BoaHast 4acTHOTO.

[MpousBoanas u rpaduk pyaknuu y = xk(k =0);

[Tpown3BoHas u rpaduk (PyHKIIMH Y = Sin X

[TpousBoaHas u rpaduk GyHKIUU y= COS X

[TpousBonHas u rpaduk QyHKIUHN y= tgx

Bo3zpacTtanue u yobiBanue QpyHKIUU

10 OkctpeMyM ¢yHKIuU. MccnenoBanre QyHKIIMN HA SKCTPEMYM.

11. HanbomnpIiiee 1 HauMeHbIIIee 3HaUeHUE () YHKITUH.

12. Inddepennman pynkuuu. Ero reomerpuyeckuii CMbICII.

13. TlepBoobOpaznas. Muaterpan. Ero reomerpuueckuii cMbicii. OCHOBHOE CBOWCTBO
HEOIPEEIIEHHOTO UHTErpaa.

14. CBoiicTBa HeonpeIeIEHHOT0 UHTErpaja: HHTErpajl CyMMBbI U Pa3HOCTb JIBYX
byHKIU.

15. CBoiicTBa HeonpeIeJICHHOTO UHTErpajia: BEBIHOC MOCTOSHHOTO KOd(h (QUIIMEeHTa U3 TTO]T
3HaKa MHTErpaja.

16. CoiicTBa HeonpeIeIeHHOTO0 UHTErpaja: METO/l IOJICTAHOBKHU.

17. OnpeneneHHblil HHTErpaj, €ro reOMETPUYECKUN CMBICI.

18. CpoiicTBa onpeaeneHHOr0 HHTETPajia, BEIYUCICHUE ONPEICICHHOTO HHTErpaa.

19. Boruncnienue onpeeeHHOro HHTerpana METOA0M MOICTaHOBKH.

20. [IpumeHeHue onpeAesIeHHOT0 HHTEeTpaia P BBIYMUCICHUH MJIOMIAJEH MIIOCKUX
buryp.

21. ®opmyna Herorona- JleitOnuna.

22. Teopus BepOSITHOCTEN. DJIeMEHTbl KOMOMHATOPUKHU.

23. Knaccuueckoe onpezaeneHne BepoaTHocTu. [IponsBeaenne u cymma COOBITHIA.

ooNGRWNE

I'eomeTpus

1. OcHOBHBIE IOHATHSI CTEPEOMETPUU. B3anMHOE pacmonokeHue NpsMbIX U
IUIOCKOCTEN B IIPOCTPAHCTBE.
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2. TlapamnensHOCTH IPAMOI 1 TUIOCKOCTH. [lapansenbHbie MIOCKOCTH.
3. IlepneHnukymasipHbIC TIPSIMBbIE U TUIOCKOCTH. [leprieHAnKynsip 1 HaKJIOHHas.
4. JluHeliHbIe U IBYIpaHHbIe YIIibl. [leprieH UKy pHbIE INTOCKOCTH.

6. Ilonstue muororpannuka. [Ipusma. [Ipsimas u npaBuibHas TpU3Ma.

6.[Tapannenenumnen, ero CBOMCTRA.

[IpsitMo¥i ¥ TPAAMOYTOJIBHBINA MapasyIeICIUIIeI.

O0beM napaienenurnena.

O0BeM TPU3MBL.

[ToBepXHOCTH MPU3MBI.

[ToBepxHOCTH Mapanenenunesna.

[Mupamua. CBoiicTBa ceUeHUs MUPAMU/IBI.

O0BeM UpaMuU/Ib.

[ToBepxHOCTH MUPAMUIBL.

O06BeM U TOBEPXHOCTh MPABMIHLHOM MHUPAMHUIBI.

10 Hunuuap. CeyeHne NUIMHAPA MIOCKOCTSIMHU.

11. O6beM u oAb MOBEPXHOCTH ITUIUHIPA.

12. Konyc, ceyeHne KOHyca IUIOCKOCTSIMH.

13.O6beM u mIoma s TOBEPXHOCTH KOHYCA.

14. Cdepa, map, kacaTenbHas IOCKOCTH K cdepe.

15. O6bem mapa.

17. Ilnomans chepsl.

CoNOORWNE
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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 panyoOHANIBbHOTO 4HCIa, KBaJpaT KOTOPOIO paBeH YHCIY 2
(mpenjaraercsi caMOCTOSATEIBbHO PAacCMOTPETh J0Ka3aTrenbCcTBO (aBTOp SKoBieB "Anrebpa u

Hadaja aHaign3a"
q1m8(2))

Uucima panuoHaldbHbIE H HPPAUOHAIBHBIE COCTABISIOT MHOXXECTBO JICHCTBUTEIIHHBIX
(BemecTBeHHBIX) uucen (R). JlelicTBUTENbHBIE YHCIAa H300paKAOTCS TEOMETPUUYECKH Ha
MPSIMOM, KOTOpast Ha3bIBAETCSI OCBIO JIEHCTBUTEIIBHBIX YHCEIT

v

|
|
-3 -2 -1 0 1 2 3 4

N3mepsieTcst 0Tpe30K, COOTBETCTBYIOIINMN YUCITY U OTKJIAIBIBACTCS HA MPSIMOU.

BbI y)ke 3HaKOMBI € UMCIOBBIMH MHOXECTBaMH, Ha3bIBAEMbIMH MPOMeKyTKaMu. [lepeuncium
ux.
Ompe30k ¢ KOHIIaMU a U b:

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

Hnmepesan ¢ koHIIaMu a U b

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

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

Uucno b - a Ha3bIBaeTcs 01UHOU IPOMEKYTKA

beckoneunvle npomMexxyTku (JIyqu, OTyHpSMbIE):

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

{xeR|x>a}; [a;+0) = {xeR|x>a};
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Uucnosas npsimast: (—oo; +OO) =R

: - +
Wutepan Buaa (a—5 ;a+o ) Ha3pIBAIOT TaKKE & - OKPECTHOCTBIO _ a-o a+od S
MouKku a 0 a
o . o » MoxHO CcKa3aTh, HampUMeEp, YTO BCE NECATUUHBIE
1 >
J2-0,001 V2  /2+0,001 NpUOIMKEHHS 110 HEAOCTATKY M 0 M30BITKY K YUCITY \/E ,

HAYMHAS C TPETHETO (T.€. MPUOIIKEHUS V2 ¢ TounocTIO

10 10 " mpun > 3), monagarT B S - OKPECTHOCTH TOUKH 2 mpu & = 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.
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Penenzus
Ha pabouyro y4eOHy0 MPOorpaMmMmy JHCLUTLTHHEL
«B]1. 03 Maremaruka: anredpa, Ha4ajlo MaTeMaTHIECKOro aHalnu3a, FeOMETPUsD?

TUISL CLIELHATIBHOCTH CPEHEr0 MPOGhEeCcCHOHATBHOTO 00pa3oBaHust
44.02.01 doukoiapHOe 00pa3oBaHHe
Paspaborumkn: npenogasarean MHCIIO 3.B. Illenens, E.C. bakymenko, A.A. Illeroipkosa

IlpesncraBrennas Ha peLEH3WIO pabouas nporpamMma [0 y4eOHOH IHCHUILTHHE
«MaremaTiika: anredpa M Hayaga MATEMaTHYeCKOrO aHaIH3a; [eOMeTpHsm» paspadoTaHa B
COOTBETCTBHH C IPHMEpHOH MporpaMmoii o0mieo0pa3oBaTeNbHOR y4eOHO! NHCIHIIIEHEI
«Maremaruka: anrebpa W Hadajla MaTeMaTHYeCKOro aHajau3a; TEOMETpHA» I
po(ecCHOHATEHBIX 00Pa30BATENBHBIX OPraHU3aLKil, PEKOMCHIOBAHHOK OTAY «DHUPO» B
KayecTBE I[IPUMEPHOM TIpOrpaMMbl Ul pealH3allfii OCHOBHOH —NPOQeccHOHAaNbHOH
oGpasoBarenshoii mporpammel CIIO Ha 6ase ocHoBHOro oOwero ofpasoBaHuA — ¢
[HONy4eHueM cpejHero obuero obpasosaHus mportokon Ne 3 or 21 mions 2015 r,
perucTpanMoHHbIN HoMep penensuu 377 ot 23 mona 2015 . PI'AY «DHPO».

CTpyKTypa TpOTpaMMbl OTBeyaeT TpeOoBaHMAM K paspaborke paboueH y4ueOHOH
nporpamme! EciAEEl CIIO # COMEpXUT: THTYIBHBIH JHCT C PEKBUSUTAMH, LETH H
38789l OCBOEHHS JUCIMILIAHBI, MECTO JUCHUILUIAHBL B CTPYKTYpe MpOrpaMMbl IIOATOTOBKH
CIIEIMAKCTOB CpEIHEero 3BeHa, TpeOOoBaHWs K pPE3yNbTaTaM OCBOCHHA CONCPIKAHMI
[MCIMILIMHE], COMAEPIKAHME M CTPYKTYPY MHCIMILIMHBI, 00pa3oBaTeNlbHbIC TCXHOJIOTHH,
OLEHOYHbIE CpEeNCTBA [UIA TPOMEKYTOUHOM aTTecTalmu, y4eOHO-METOJM4ecKoe H
MaTepHalbHO-TEXHUYECKOe O0ecredeHre NUCHUILIMHBL OCBOCHHE COIEPKAHMS paboueii
IporpaMMbl  O0ecIeddBacT — JOCTUIKEHHE  CTyJIeHTaMH  TpeOyeMbIX — JIHMYHOCTHBIX,
MeTarpeIMeTHBIX U IIPeJIMETHBIX Pe3YJIETaToB.

B cozjepikaHMe MUCIAIUIMHBL BKIIFOYEHB! BOIPOCHI, TO3BOJLOLIHE: 1) BOOPYKHTE
CTYLEHTOB TEOPETMUECKMMMU 3HAHWAMHY, NPAKTHIECKUMH YMEHHAMH, HABBIKAMH B 00JNACTH
MaTeMaTUKA 2) cOPMHpPOBAHHOCTS MPEICTABNEHHI O MaTeMaTHKe Kak 4acTd MHPOBOH
KYIBTYDPHl H MECTE MATEMATHKA B COBDEMEHHOI [THBMITH3ALIH, CIIOCO0aX OIHCaHMA ABICHHH
pealbHOTO MHPpa Ha MATEMATHYeCKOM A3bIKe; 3) BOCIUTHIBATH IMOTPEOHOCTH  E
caM00BPa30BAHNH, OTBETCTBEHHOCTE 3a IPAKTHYECKOE PEIICHHE TPODIIEM.

[IporpamMma paccuyuraHa Ha 156 4acoB ayJMTOPHBIX 3aHATHH U 78 yacoE
CaMOCTOSTENIbHON paboThl CTYASHTOB TpH O4YHOH (opme oOydeHus. B Hell ompeseeHs!
IpUMEpHEIe TeMbl TPAKTHYECKUX 3aHSTHI, yKa3aHel (OPMBI TEKYIIEro KOHTPOIs. Y4eOHO-
METOIMIecKoe M MATEpHATBHO-TEXHHYECKOe O0eCleUeHHe MMCLHUIUIMHBL IIPE/IoNaracl
HCIONb30BAHME HHTEPAKTHBHBIX TEXHONOTHHM IIpH M3ydeHmu Kypca. IIporpamma moxel
6BITH Hcnonb30Bana B yapesxaenusx CIIO.

Penenzenr: i
bprosees A %nnmcb TN bonbecia,
TV £t~ Mw«f/ V 10CTOBERSHES MOTPrsy ﬁ/ 4

MQM 7‘ 2O~

QOANCHOCHIb, HA3GAHUE op2anu3dyuu

36



Penensus
Ha pabouyro y4eOHYyI NporpaMMy IHCIUATLIHHEL
«b /1. 03 Marematuka: anreOpa, Hauajg0 MaTeMaTHYeCKOIO aHAIN3a, IeOMETPHI»

JUTSI CIIELAATBEHOCTH CpeHero Mpo(hecCHoHATBEHOTO 00pa30BaHHs
44.02.01 JTomkonsHOEe oOpazoBaHue
Pazpaboruuku: nmpenogasarenu MHCIIO 3.B. llenens, E.C. bakymenko, A.A. Illeronskosa

[IpencraBnenHass Ha pereH3WI0 pa0odas TporpaMma M0 y4eOHOH JUCIHIIIHHE
«Martematuka: anrebpa ¥ Havana MaTeMaTHYeCKOTO aHallu3a; IeOMeTpHs» paspaboTaHa B
COOTBETCTBMH C IPUMEPHOM IporpaMmoi 00meoOpa3oBaTenbHON y4eOHOW AWCIUIIMHBI
«MatemaTrka: anrebpa ¥ Hayala MaTeMaTHYeCKOIO aHaIM3a; T[eoMeTpHsD IS
npoGecCHOHABHBIX 00pa30BaTe/IbHBIX OpraHu3alyii, pekoMennoBanuoi OI'AY «DLIPO» B
KauecTBE MPUMEPHOH IpOorpaMMBbl U1 pealu3allid OCHOBHOH IpodeccroHanbHOMH
obpazoBatenpHOM mnporpamMMmel CIIO Ha 6a3ze ocHOBHOro obmero oOpa3oBaHus C
MoTy4eHHeM cpefHero obmero oOpasoBanus nportokosr Ne 3 ot 21 wmoms 2015 r,
perucTpanuoHHbli Homep perieH3uu 377 ot 23 uronsg 2015 r. ®I'AY «OHUPOy.

CrtpykTypa mporpaMmbl OTBedaeT TpeOoBaHMAM K pa3paboTke pabodueit yueOHOI
nporpammbl mucnuiniuHbl CIIO ¥ comep’KUT: TUTYIBHBIM JIUCT C peKBH3UTaMHM, LIeIH U
3aJlaul OCBOCHUS MMCIHILUIAHBL, MECTO JUCIMIIIMHEI B CTPYKTYpe IPOTrpPaMMBI IIOJITOTOBKH
CHEeIMATHCTOB CpeNHEero 3BeHa, TpeOoBaHMA K pe3ylbTaTaM OCBOGHHS CONEpKaHUI
OUCIUIUINHEI, COIEp)KaHWe M CTPYKTYpPY [AHWCLHIUIMHEI, 00pa3oBaTeNIbHbIE TEXHOJOIHH,
OLIGHOYHBIE CpeNCTBa s IPOMEXYTOUYHOM aTTecTalldd, y4eOHO-METOOHYecKoe U
MaTepHalbHO-TeXHH4Yeckoe obecriedyeHHe AucUUIUIMHBL OcBoeHHe cofepikaHus pabodei
mporpaMmbl  o0ecriedwBaeT  JOCTIDKEHHE  CTylIeHTamMu  TpeOyeMbBIX  JHYHOCTHEIX,
MeTalpeMeTHEIX U IIPeJIMETHEIX Pe3yJIbTaTOB.

B comepxanve MUCIMIIIMHBI BKJIIOYEHBI BOIIPOCHI, TIO3BOJISIONIME: 1) BOOPYKHUTH
CTYHEHTOB TEOPETUYECKUMH 3HAHUSIMH, NMPAKTUYECKUMH yMEHHSIMH, HAaBBIKAMH B 00JacTu
MaTeMaTUKH 2) cHOpMHpPOBAHHOCTH IPEICTABIEHHH O MareMaTHKe KaK YacTH MHPOBOM
KyJbTYpPHI ¥ MECTE MAaTEMATHKH B COBPEMeHHOM IMBHIM3AllHH, CII0CODax OIMCaHM ABIeHUH
peaylbHOTO MHMpa Ha MaTeMaTHYeCKOM s3BIKe; 3) BOCIHTHIBATH TOTPeOHOCTH B
camo00pa30BaHUM, OTBETCTBEHHOCTH 3a MPAKTHYECKOE pellleHHe IPOOIeM.

[Iporpamma paccuuTaHa Ha 156 YacoB ayIWTOPHBIX 3aHATHH HU 78 dacoB
CaMOCTOATENbHON paboThl CTYNEHTOB IIpU O4uHOH dopme oOydenus. B Hell ompeneneHsb!
[IpEMEpHBIE TeMBI MPaKTHUEeCKUX 3aHSITHH, yKa3aHBl (QOPMEI TEKyIIero KOHTPOJsL. YdeOHo-
METOIHYecCKoe M MaTepHalbHO-TEXHHYeCKoe ofecledeHHe MUCIUILIAHEL IIpeJroyaraer
HCIIONB30BaHNE HHTEPAKTHBHBIX TEXHOJIOTHH IpH M3ydeHHH Kypca. [Iporpamma moxer
OBITH UcrioNnb30Bana B yupexnerusx CIIO.

Peuensenr:

Kariupas Puty - eom
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QOANHCHOCHIL, HA36AHUE OP2AHUIAYUU noonuck, neuants DPHO







