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[Iporpamma y4eOHOHM AMCIMIUIMHBI pa3paboTaHa Ha OCHOBE NPHMEPHOW paboueil mpo-
rpaMMBbl 00111€00pa30BaTeIbHON AUCHUILINHBI «MaTeMaTikay Ais npodeccHoHaNbHBIX 00pa3o-
BaTeJbHBIX OpraHU3aluii, paspadoraHHON deepanbHbIM TOCYIapCTBEHHBIM OI0KETHBIM 00pa-
30BaTEIBHBIM YUPEXKICHHEM JOTIOJTHUTEIBHOTO MPOdeCCHOHATFHOTO 00pa3oBaHus «HCTUTYT
pa3BHUTHS TPOPECCHOHATFHOTO 00pa30BaHMs» U PEKOMEHJANNH 110 pean3aiuy CpeTHero oo1e-
ro obpa3oBaHUsl B IpeJesaX OCBOCHUs 00pa3oBaTelIbHOM MporpamMMbl CpeaHero mpodeccuo-
HasnbHOTO oOpa3oBanust Munmnpocsenienus Poccun ot 14.06.2024 Ne 05-1971.
Opranmszanus-pa3paboTunk: ABTOHOMHAs HEKOMMepueckas mpodeccroHangpHas o0pa3oBa-
TenbHast opranu3anus « TaMOOBCKHI KOJUIEIK COIMOKYJIBTYPHBIX TEXHOJIOT U
Pa3pabotuuk: Anamkuna s BrnagumupoBHa, npenogaBaTeab MaTeMaTUKU

AHIIOO «TaMO0BCKHI1 KO COIUOKYIBTYPHBIX TEXHOJIOTHID».



Conep:xanue

OOm1ast xapakTeprcTUKa padoueil mporpaMmbl y4eOHON TUCIUTUINHBI

«OJ1.07 MaremaTuka»
CrtpykTypa u cofepxaHue yueOHO! AUCIUTLTNHBI
YcnoBus peaau3anuy IporpaMMbl y4eOHOH TACITUTUTMHBI

KOHTpOJ'IB 1 OLICHKA PC3YJIbTAaTOB OCBOCHUS O6IHCO6pa3OBaTeHBHOﬁ AUCIHHUITIMHBI
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEHN IMPOT'PAMMBI YUYEBHOMN
JAUCHUIIVINHBI «OAb 0TMATEMATHUKA»

1.1. Ob1acTh NPpUMEHEHHUs IPUMEPHOH MPOIrPaMMBblI

PaGouas mporpamMmma yueOHOW TUCIHUIUIMHBI SIBISIETCS YaCTbIO MPOrpaMMBbl MOATOTOBKHU
cnenuanuctoB cpegaHero 38eHa B cootBercTBuU ¢ ®I'OC CIIO no cnenumansHocTH 54.02.01
Ju3aiin (10 oTpacisiM), yTBEPKACHHOTO MpHKa3oM MuHucTepcTBa 00pa3zoBanus U Hayku Poc-
cutickoi @Denepanuu Ne 308, 3apeructpupoBaHHOro MUHHUCTEPCTBOM [OCTUIIMKA Poccum
per.Ne69375 ot 25 uronsa 2022 1.
1.2. MecTO IMCHUILIMHBI B CTPYKTYpe OCHOBHOI NpogecCHoOHAIBHOI 00pa3oBaTebHOI

NPOrpaMMbl: TUCHHUILJIMHA BXOAUT B 00111€00pa30BaTeIbHbIN UK/,

1.3 lleab 1 niIaHUpPyeMbIe pe3yJbTaThl 0CBOCHHS AUCHUNIMHbI:

B pamkax mporpamMMmbl  yuyeOHOW JUCHMILIMHBI OOYYAIOIIMMHCS OCBaWBaIOTCS

YMCHUA U 3HAHUA

Kon
Ymenust 3HaHusn

OK
OK 01, OK 02, - TOTOBHOCT K TpyHy, Oco3HaHue | [lepeucHb 3HAHUH, OCBaH-
OK 03, OK04, [IEHHOCTH MacTEepPCTBa, TPYIAOIIO0HE. BaCMbIX B paMKax JUCHH-
OK 05, OK 06, - CaMOCTOSITENbHO (POPMYIHUPOBATh MU | IUIMHBL

OK 07 aKTyaJIM3UpOBATh
-BJIaIETh METOJAMM J0Ka3a-
npobieMy, paccMaTpuBaTh €€ BCECTO-

TCJIBCTB, aJIrOPpUTMaMHu pe-
HIeHHUs 3a]a4, yMeHue Qop-
MYJIUPOBaTh  OIPEHCIICHNUS,
AKCUOMBI M TEOPEMBI, MpH-
MCHSATH X, IPOBOJUTH JOKa-
3aTelbHbIe PACCYXKICHHS B
XOJIe PEeIICHHS 3a/1a4;
-CBOMCTBa apudpmMeTHIe-
CKOTO KOpHSI HaTypaJb-

POHHE;
- BBIABJIATH 3aKOHOMEPHOCTH U IIPO-
TUBOPEYMS] B PACCMATPUBAEMBIX sIBJIE-
HUSX;

- pa3BUBaTh KpPEaTUBHOE MBIILIJICHUE
NIPU PEIICHUH XU3HEHHBIX MpoOIeM

- BJaJeTh HaBBIKAMU Y4EOHO- HCCIIE-
JIOBATEJIbCKOM M MPOEKTHOU JEATEIbHO-
CTH, HABBIKAMU pa3pelieHust Mpooiem;

- yMeTh MepPEHOCHTh 3HAHWS B IT03Ha- | HOH CTCTICHU;
BAaTENbHYI0 M NPaKTUYECKYI0 00acTH | - CBOMCTBA CTEIICHHU C

KU3HCACATCIbHOCTH, palrOHaJIbHBIM ITOKa-
YMETh MHTCTPHUPOBATL 3HAHHUS M3 PaA3- | 3aTENIEM;

- BBIIBUTaTh HOBBIE MJIEU, NIpeUIaraTh
OpUTMHAJIbHBIE TIOAXOABl U PELICHUS;
U CIIOCOOHOCTh MX HCIIOJIb30BAaHUS B
[IO3HABATEIIBHOW M COLMAIBHOM IIPaK-

OCHOBHOE JIorapugpmuye-
CKO€ TOXJIECTBO;

- OCHOBHbBIE€ TPUTOHOMET-
pudeckue GopMyIbl;

THKE
- COBEpIIEHCTBOBAHHWE SI3BIKOBOM M | ~ Tab/IMIA MPOM3BOHBIX
YUTATENIbCKON KYJIBTYPbl KaK DJIEMEHTAaPHbIX (PYHKIHIL;

- YMETh ONEpUpPOBaTh MO-
HATUSAMU: CITyYalHbIN
OTIBIT U CITy4aiiHOE COOBI-




THE, BEPOATHOCTH CITy4yaii-
HOT'O COOBITHSI; YMETh BbI-
YHUCIIATH BEPOSATHOCTH C
UCIOJIb30BAHUEM

CpeAcTBa  B3aUMOJCHCTBHS MEKTY
JIOJIbMU U MTO3HAHUS MUDA;
- CaMOCTOSITEIBHO  OCYLIECTBJISITh

MIO3HABATENIbHYIO JEATeIbHOCTh, BBISB-
JSITH IPOOJIEMBI, CTaBUTbH  (HOPMYIIHU-
poBaTh COOCTBEHHBIE 3aa4H

B 00pa30BaTEIbLHOM JEATEIILHOCTH U
KM3HEHHBIX CUTYaIUIX;
- OBJIQJICHUE HABBHIKAMHU y4eOHO- WC-
CJIeZIOBATENIbCKOM, MPOEKTHOM M COLM-
aJIbHOM ICATCIbHOCTH;
- OCYILIECTBIISATH KOMMYHHUKAIIMH BO BCEX
cdepax KHU3HH,
- pa3BEpHYTO U JIOTUYHO M3JIaraTh CBOIO
TOYKY 3pEHHS,
C UCTIOJIb30BAaHUEM SI3BIKOBBIX CPEICTB;
- TOTOBHOCTh K T'YMaHHTapHOH H BO-
JIOHTEPCKOU JIEATENBHOCTH;
- OBJI3JICHUE HABBIKAMHU Yy4eOHO- HC-
CJIEZIOBATENILCKOM, MPOEKTHOM W COIH-
QJIBHOW J€ATENbHOCTH;
YMETh NIEPEHOCUTD 3HAHUSI B  TO3HABa-
TEJIbHYI0 W TMPaKTUUYECKyr o0jacTu
KU3HEICATEIbHOCTH; Npeaararb HO-
BbI€ IIPOEKTHI, OLIEHUBATh UJIEH c
MO3ULIUH HOBU3HBI, OpPUTMHAIIb-
HOCTH.

rpadU4ecKuX METOJ/IOB; IMPH-
MEHSTh (POPMYIIBI CIOKEHUS
Y YMHOKEHHS BEpOSITHOCTEH,
KOMOWHATOpHBIE (DaKThl |
(GbopMysBl TIPH PEIICHUHU 3a-
nad;

aKCHOMBI CTEpEOMETPHU
-yMEThb ONEpPHPOBATh MOHS-
THSIMH:  TOYKa,  MpsMasd,
IUIOCKOCTh, ~ NPOCTPAHCTBO,
JBYI'PAHHBIA YIOJI, CKPEILH-
BaroIuecs npsimMble,
napauieIbHOCTh U

MEPHEeHIUKYISIPHOCTh  TIpsI-
MBIX M IUIOCKOCTEH, Yroi
MEXAy  MpSMBIMH,  yTOJ

MEXIy MpPsIMOM M IUIOCKO-
CTBIO, YrOJl MEXIY ILIOCKO-
CTSIMH, PacCTOSIHUE OT TOYKU
J0 IUIOCKOCTH, PAacCTOSHHE
MEXAY MpPSAMBIMH, pPACCTOS-
HUE MEXIY IJIOCKOCTSAMU;

- YMETb ONEPUPOBATH IIOHS-
TUSIMU: MHOTOIPaHHUK, Ce-
YeHHEe MHOTOTpaHHUKa, KYO,
napajuiejienunesn,  Ipu3Ma,
nupampaa, ¢urypa u 1mo-
BEPXHOCTb BpALICHUS, LH-
JUHApP, KOHYC, map, cdepa,
ceueHust (GUTYpHI BpalleHUs,
IIJIOCKOCTB, Kacaroascs
cdeppl, LUIMHAPA, KOHYcCA,
Iou[alb MOBEPXHOCTU IH-
pamuabl




2. CTPYKTYPA U COJAEP)KAHWUE YYEBHOM TUCITATLIAHBI

Buj yueOHoii paboTnl

0O0BeM B yacax

O0bem oOpa3oBaTe/IbHOM NPOrpaMMbl YU4eOHOI TUCHMILIN- 238
HbI

B T.4. B (JopMe NPaKTHYECKOH MOATOTOBKH

BT. 4..

TeOpeTHIeCcKoe 00ydeHue 62
MPAaKTUYECKUE 3aHATHS 170
B.T.U.:

npodecCUOHATFHO-OPUEHTUPOBAHHOE COJIEpKaHue 38
Koncynomayuu 2
IIpoMe:kyTOUYHAsI aTTeCTAlMSA SK3aMEH 4




2.1. TemaTudeckuii nIan U cofepKaHNe ANCHHILTHHDI

HpOIIeHTHLIe BBIYUCJICHUS B
npoeCCHOHATBHBIX 3a/1a9ax

KJIA/THOT O
MOJYJIs1)

[IpocTeie u cnokHble MPOLEHTHI. [IporieHTHbIE BHIYMCIECHUS B

Oo0bemMm, Koan! komie-
HaumenoBanue pasuesoB u akaa.4/B TeHIUI
TeM Conep:xkanue yueOHOro Mmartepuasa u GopmMbl OpraHusa- TOM YHCJIe ,
MU J1eSITeJJbHOCTH 00YYAI0IIUXCH B popme (¢popmupoBan
NPAKTHYECKO [MI0 KOTOPBIX
i CIOCOOCTBYET
MOATOTOBKH, [3JIEMEHT
akal. 4 MPOrpaMMbIl
1 2 3 4
Pazgen 1. IloBTopeHme Kypca MaTeMaTHKH OCHOBHOH HIKOJIBI 18/15
Tema 1.1 Coneprxanue y4eOHOro MaTeprana 3
Llens 1 3a1aun MaTeMaTHUKU
IIpU OCBOCHUH CIICLIUAJIBHO- Llenp u 3ama4yn MaTeMaTUKHA IIpU OCBOCHUU CIICHUAIIBHOCTH. 1
cty. Uucna U BEIYMCIICHUS] ba3zoBble 3HaHUS W YMEHHMS 10 MaTe€MaTUKE B MpoeCCUOHAIBHOU |
B IIOBCETHEBHOU JEATEIbHOCTH.
JleiicTBHSI HaJ MOJIOKUTEIBHBIMU M OTPULIATENIbHBIMH YHCIIAMU, C OOBIKHO-
BEHHBIMU U
JECATUYHBIMU IPOOSIMHU.
JeiicTBust co creneHsaMu, POpMYJIIbl COKPALIEHHOTO YMHOXKEHUS
[Ipaktuueckoe 3ansatue Nel./leficTBUs HAJl TOJIOKUTEIBHBIMU U 2
OTPHUIATENFHBIMH YHCIIAMU, C OOBIKHOBEHHBIMH U IECATUYHBIMU IPOOSMHU.
JleiicTBus co creneHsiMH, GOPMYITBI COKPAIICHHOTO YMHOXKECHHUS
Tema 1.2 Coneprxkanne yueOHOTO MaTepuasa 5
TIponeHTHBIE BEIYICICHHUS. [IpocThie TpoOLEHTHI, pa3Hble CIOCOOBI MX BBIUMCIIECHUS. JIMHEHbIE, KBapaT- 1 gzK gi& 83K
VYpaBHEHUs ¥ HEPABEHCTBA HEIE ’ 2
; . OK 04, OK
JpOoOHO-JIMHENHHbIE YPaBHEHUS U HEPABEHCTBA
[Tpaktuueckoe 3austue No2 [TpocTeie IpOIEHTHI, pa3HbIe CIOCOOBI MX BBIUKC- 4 05, OK 06
JICHMSL.
Ne3 Jlunelinble, KBapaTHbIE, POOHO-JIMHENHbIE YPABHEHUSI U HEPABEHCTBA
Tema 1.3. IIpogeccnoHaIbHO-OPHEHTHPOBAHHOE CO/IePKaHMe (COAepKaHUe NPHU- 4




PO eCCHOHATTLHBIX
3a/1a4ax

[IpakTrueckoe 3ansaTre Ned [IpocThie U CI0KHBIE MPOLICHTHI.
Ne5 TIpouieHTHBIE BEIUMCIICHUS B TPOPECCHOHATBHBIX 3aa4ax

Tema 1.4

Conepxanue yueOHOTO MaTepuana

Pemenue 3amau. BxoaHon KoH-
TPOJIb

Boruucnenust u npeobpa3oBaHus. YpaBHEHUs M HEpaBeHCTBa. l'eomerpus Ha
IJIOCKOCTH

IIpakTuueckoe
HEpaBEHCTBA.
Ne7 I'eomeTpust Ha IIIOCKOCTH

3aHaTHe Ne6 Bpruncienuss u npeoOpazoBaHHs. YpaBHEHUS H

[TpakTraeckoe 3austue Ne§ KonrponpHas padora

Paspnen 2 IIpsimble U MJ10CKOC

TH B IpocTpaHcTBe. KoOpaAMHATHI M BEKTOPBI B IPOCTPAHCTBE

Tema 2.1. OcHOBHBIE TOHATHA

Cogepxanre yueOHOTo MaTepuana

crepeoMeTpun. Pacronoxenue
NPSIMBIX M IIOCKOCTEH

[Tpenmer crepeomerpun. OCHOBHbIE NOHATHSA (TOYKA, IMpsiMasi, IMJIOCKOCTb, IPO-
cTpancTBO). OCHOBHBIE aKCHMOMBI cTepeomeTpuu. [lepecekaroruecs, napasieabHbie
N CKPCHIMBAIOIIUECA IMMPAMBIC. Yron MCXKAY NPAMBIMHA B IPOCTPAHCTBEC.
[leprieHIUKYASPHOCTH MPSMBIX. OcHOBHbIE

POCTPAHCTBEHHBIE (PUTYPBHI

[Mpaktuueckoe 3amsitue Ne 9 VYronm wMexay mnOpsSMBIME B TPOCTPAHCTRBE.
[TepieHTUKYISIPHOCTD IPSIMBIX. OCHOBHBIE MPOCTPAHCTBEHHBIE (PUTYPBHI

Tema 2.2. IlapamnenbHOCTh

Coneprkanne yaeOHOT0 MaTepuana

MPSIMBIX, MPSIMOM U TIJIOCKOCTH,
IUIOCKOCTEN

[TapannensHple npsMas M IwlockocTh. Ompenenenue. [lpusnak. CpoiicTsa.
[TapannensHbie ockoctu. Onpenenenue. [Ipuznak. CBolcTBa.

Terpasnp u ero snementhl. [lapamnenenunen u ero sneMmeHTbl. (CBoiicTBa

MPOTUBOIOJIOKHBIX TpaHEed W JauMaroHaied mnapawienenunena. Iloctpoenue

OCHOBHBIX CE€UEHUIT

[TpakTrueckoe 3anstue Ne 10 Terpasap u ero snementsl. [lapannenenunesn u ero
as1eMeHThl. CBOKCTBA IPOTHBOIOJIOKHBIX 'PaHEH U AMAroHaJIel napajuienenunena

Tema 2.3. Ilepniennuky-

Cogepxanue yueOHOro MaTepuana

JSIPHOCTD MPSIMBIX,
IPSIMOU U

[lepnenaukynspusie npsimbie. [lapannenbHble NpsiMble, NMEPHEHIUKYISPHBIE K
10ckocTH. [Ipu3Hak nepneHuKyIsIpHOCTH MPSIMON U IUNIOCKOCTH

OK 01, OK
03,
OK 04, OK
07




INIOCKOCTH, IJIOCKOCTEM

[Ipaktuueckoe 3ansitue Nell,12
TUIOCKOCTH.

[Ipu3Hak mNepHeHIUKYISIPHOCTH NPSIMON U

Tema 2.4.

[lepnieHIMKYISp M HAKJIOHHAS.
Teopema 0 Tpex
NEPIEHINKYIIIpax

Copepxanue yueOHOro MaTepuaa

[Tepriennukysnsip 1 HakJIoHHAs. Teopema o Tpex NMepreHIUKYIsIpax. Yo MeXITy IpAMOi 1
IUIOCKOCTBIO.

Yron mexxay miockocTami. [lepreHaukynsipable riockocti. Paccros-

HUS B IPOCTPAHCTBE

[TpakTuueckoe 3ansTre Nel3 Vrom Mex Iy NpsMoii U IIIOCKOCTBIO. YTOI MEXKITY
JI0CKOCTAMM. IlepreHIuKynsipHbIe INIOCKOCTH. PacCTOSIHNS B IPOCTPAHCTBE

Tema 2.5. KoopauHatel u
BEKTOPBI B [IPOCTPAHCTBE

Coneprxanue y4eOHOro Martepuaia

JlexapToBbI KOOPJIMHATHI B IPOCTpaHCTBE. BekTopkl B mpocTpaHcTBe. ClokeHue u
BBIYMTaHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha uncio. CKalsapHOe MPOM3BEeICHHE
BekTOpOoB. [Ipocrelimme 3agaun B KOOpAUHATAX

[IpakTuueckoe 3ansTue Nel4 CransipHoe mpou3BeeHie BeKTopoB. [Ipocreiitiue 3aaun B
KOOpJHMHATaX

Tema 2.6. [IpsiMble 1 IJIOCKOCTH
B MPAKTUIECKUX 3a/1a9axX

IIpodeccnonabHO-OPHEHTHPOBAHHOE CO/IePKaHUeE (COePKaAHUE PUKJIATHOTO

MO/yJIs1)
B3anMHoe pacrionoxxenue mpsMbIX B MpocTpaHcTBe. [lapamienbHOCTh MpsSMON U
IUIOCKOCTH, MNapajuleIbHOCTh  IJIOCKOCTEH, MEPNEeHIUKYISIPHOCTh — IUIOCKOCTEH.

Pacnono)xeHne npsMbIX U INIOCKOCTEN B OKpPY>KaroIlleM Mupe (IpUpoe,
apXUTEKTYype, TEXHUKE). PellleHrne npakTUKO-OpUEeHTUPOBAHHBIX 3a/1a4

NelS5  Pacnosnoxenue U IUIOCKOCTEX B

OKpY>KaroIleM Mupe (IpUpoJie, apXUTEKTYpPe, TEXHUKE).

HpaKTI/I‘IGCKOG 3aHATHUEC MMPAMBIX

Nel6 Pemienue npakTuKO-OpUEHTUPOBAHHBIX 337a4

Tema 2.7 Pemenue 3amad.
IIpsimeie u
KOOPJIMHATHI
MIPOCTPAHCTBE

IJIOCKOCTH,
U BEKTOpHl B

Copepxanne yueOHOro MaTepuaa

PacnonosxeHne npsiMbIX M IUIOCKOCTEW B NpocTpaHCTBE. [lepneHanKyaspHOCTh U
NapaJUIETIbHOCTD NPSAMBIX U IJIOCKOCTEN. [[eKapTOBbI KOOPAUHATHI B IIPOCTPAHCTBE.
BexTops! B ipocTpaHcTBe. ClI0KEHNE U BBIUYUTAHUE BEKTOPOB. Y MHOXKEHUE BEKTOpA
Ha yncio. KoopanHatel BEKTopa

IpakTnyeckoe 3ansiTue Nel7 KontponmbHas pabota




Paspen 3.  OcHoBbl Tpuronomerpuu. Tpuronomerpuyeckne GpyHKuuu 26/17
Tema 3.1 Conepxanne yueOHOTO MaTepuasa 4 OK 01, OK
Tpuronomerpuyeckue Pamuannas mepa yria. [ToBopoT TOUKM BOKpYT Havaia KoopAauHat. OnpezeneHye CHHyca, 2 02, OK 03,
GYHKIIMKM  TTPOU3BOJIBHOTO KOCHHYCa, TAHT€HCA ¥ KOTaHIeHCca. 3HaKU CUHYyCa, KOCUHYCa, TAHT€HCa U KOTaHT'eHCa 10 OK 04, OK
yIiia, yucnia YeTBEPTSAM. 3aBUCUMOCTb MEXKLy CUHYCOM, KOCHHYCOM, TAHT€HCOM U 05
KOTaHI'€HCOM OJTHOTO U TOTO XK€ yIia
[Ipaktuueckoe 3anaTre Nel8 3aBUCUMOCTD MEKAY CUHYCOM, KOCHHYCOM, TAHTEHCOM U 2
KOTAQHT€HCOM OJIHOT'O U TOT'O XK€ yIia
Tema 3.2 OcHoBHbIE Conepxanue y4eOHOro MaTepuasia 4
TPUTOHOMETPHICCKUE Tpuronomerpuueckne TtoxkaectBa.  [IpeoOpasoBanus MPOCTENIINX 1
TOXKACCTBA TPUTOHOMETPUYECKHUX BbIpaykeHu. CHHYC, KOCHHYC, TAHT€HC U KOTAHTEHC YTJIOB 0. U
-a
[paxtuueckoe 3ansTre Nel9 [IpeoOpa3oBaHre NPOCTEUIINX TPUTOHOMETPUIECKHX BbI- 3
paskeHui
Ne20 TIpeobpazoBaHue MPOCTEHIIINX TPUTOHOMETPUUECKHUX BBIPKEHUN
Tema 3.3 Tpuronomerpudeckue| Coxep:kanue yueOHOro MaTeprania 6
(pyHKIHH, NX CBOWCTBA U O0nacTp onpenenaeHust 1 MHO)KECTBO 3HAYEHUM TPUTOHOMETPUYECKUX (YHKIMH. YET- 2
rpaguKm HOCTb, HEYETHOCTb, IEPUOANIHOCTH TPUTOHOMETpUUecKuX (hyHKImil. CBolCcTBa U rpadu-
KM QYHKIMH y = COS X, y =sin X, y = tg X, y = ctg X. C;katue u pacTsbkeHue rpaduKoB
TPUTOHOMETPUYECKUX (YHKITHH.
IpeoGpazoBanue rpaKOB TPUTOHOMETPUUECKUX (DYHKIIHI
[IpakTryeckoe 3ansitue Ne21 O0nacTs onpeaenaeHust 1 MHOYKECTBO 3HaUEHNUH TPUTOHO- 4
METPUYECKUX (yHKIIHN
Ne22 TIpeoOpazoBanue rpa@uKoB TPUTOHOMETPUUECKUX (DYHKIIMI
Tema 3.4  OOpatnble Tpu- | Coxmepikanue yueOHOro MaTepraia 4
TOHOMETPHYECKUE (PDYHKIIMN OO6parnbie TpruroHoMeTpuyieckre GpyHkimu. Mx cBoiicTBa u rpaduku. 2
[Ipaktuueckoe 3ansarue Ne 23 OGpaTHbIC TPUTOHOMETPHUYECKHE (PYHKITUH 2
Tema 3.5 Coneprkanue yueOHOro Marepuaia 6




Tpuronomerpuyeckue
YpaBHEHUSI M HEPABEHCTBA

VYpaBHeHHE cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUYECKUX YPABHEHUI OCHOBHBIX THUIIOB: POCTEHIIINE TPUTOHOMETPHUECKUE
YpaBHEHUs, CBOJSIIMECA K KBaJPATHBIM., peLIacMbl€ Pa3I0KEHUEM HAa MHOXKHUTEIH,
OJITHOPOJTHBIE.

[Ipocreiinme TPUrOHOMETPUUYECKUE HEPABEHCTBA

IIpakTrueckoe 3ansTue No24 PereHre TpPHTOHOMETPHIECKUX YPaBHEHH I OCHOBHBIX THITOB:
NPOCTEHIIIIEe TPUTOHOMETPUIECKIE YPABHEHH S, CBOSIINECS K KBaIPATHBIM, PEIIaeMbIe pas-
JI0O)KEHHEM Ha MHOXHTEIHU, OJJHOPOIHbIC

Ne 25 Tlpocreiinre TpUrOHOMETPUYECKHE HEPABEHCTRA

Tema 3.6 Pemenue 3agau.

OCHOBBI  TPUTOHOMETPUH.

Tpuronomerpuyeckue
byHKIIUH

Conepxanue yueOHOro Matepuasa

[IpeoGpazoBanue TPUTOHOMETPUYECKUX BBIPAXKCHUH. Pemenune
TPUTOHOMETPUYECKUX YPAaBHEHUI 1 HEPABEHCTB B TOM YKCIIE C UCTIONIb30BaHUEM CBOMCTB

GbyHKIMN

IpakTnyeckoe 3ansaTue Ne26 KontponsHas pabota




Paznen 4. IlpousBoanas u nepoodpazHasi QYHKIMH

50/35

Tema 4.1 [Tonsitue Coneprxanre yaeOHOro MaTeprasa 8
npou3BoHON. DopMyIibl U [puparenne aprymenta. [Ipuparienue ¢pyHkimu. 3a1auu, MPUBOIAIIKE K TTOHSITHIO 2
npaswia 1M HEPEHINPOBaHNUS | IPoU3BOIHOM. OIpeIeIeHre IPOU3BOIHON. AJIFOPUTM OTHICKAHHS TIPOU3BOIHOM.
®opmynsl muddepenimponanus. [Ipapuna muddepenmpoBanus
[IpaxTuueckoe 3ansTie Ne27 OnpeneneHue Npou3BOAHON. AJITOPUTM OTHICKAHUS 6
IIPOU3BOJHOU
Ne 28 @opmynst muddepertmpopanus. [paBuna auddepeHupoBaHust
Ne29 @opmyer muddepertmporanmst. [papmna quddepeHnmpoBanms
Tema 4.2 Ilomarue o | CozxepkaHue yqeOHOro Marepuaia 8
HETPepBIBHOCTH  GYHKIMHU. | TTonsrre HempepbBHOI (yHKIH. CBOCTBa HENPEPBIBHON (YHKIMH. CBA3b MEKILY 2
Meron nnrepsanos HETIPEPBIBHOCTHIO U AU PEPEHIIMPYEMOCTIO (PYHKIIMM B TOYKE. AJITOPUTM PEIICHHS
HEpaBEHCTB METOJIOM MHTEPBAJIOB
[TpakTuueckoe 3ansTHE Ne30 CBsi3b MEXIy HEMPEPBIBHOCTHIO U U (HEPEHIIUPYEMOCTHIO 6
(O YHKIIH B TOUKE.
No31 AJIrOpUTM pellieHHs] HEPABEHCTB METOIOM UHTEPBAJIOB
Ne32 ANTopuTM pelieHus] HepaBeHCTB METOJOM MHTEPBAIOB
Tema 4.3 Coneprkanue yueOHOro Marepuasia 4
['eomerpuueckuit u ["'eoMeTpudecKmii CMBICI IPOM3BOAHON (DYHKITMH — YTIIOBOM KO3(h(UIeHT KacaTenbHOM K 2
buzndeckuii CMBICIT | rpaduKy (QYHKIMU B TOUKE. Y paBHEHUE KacaTelbHOU K rpaduKy GYHKIUH. AJITOPUTM
TIIPOM3BO/THOM COCTaBJICHUS ypPaBHEHUS KacaTeabHOU K rpaduKy QyHKIMH
y=1(x)
[Tpaktuueckoe 3ausitue Ne33 Vpasuenue kacarenbHol K rpaduKy QyHKIHHA. AJITOPUTM CO- 2
CTaBJICHUS YpaBHEHHS KacaTeNbHOU K rpaduky dyHKmn y=f(X)
Tema 4.4  Monoronrocts| Conepikanue yueOHOro Marepraia 4
byHKIHN. Touku | Bospacranue u yObiBaHue (YHKIMH, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS (DYHKIUU 2
JKCTpeMyMa 3HAKy MPOU3BOAHON. 3a/1aull HA MAKCUMyM U MUHUMYM. AJITOPUTM
MCCIIeI0BaHUS (DYHKIMH M TTOCTPOSHUS €€ TpaduKa ¢ OMOIIBIO MPOU3BOHOM
[Tpaktuueckoe 3austue Ne34 Anropurm rccienoBanust GQyHKIMA U TIOCTPOCHHUS €€ rpaduka 2
C HOMOIIIBIO TIPOU3BOTHOM.
Tema 4.5 Hccnenosanue | ComeprkaHue yueOHOro Marepuaia 6

OK 01, OK

03, OK 04,

OK 06, OK
07




byukiuii  u  moctpoeHue | VccienoBanue (pyHKIMHM HA MOHOTOHHOCTb U IIOCTPOEHHE IPaKOB 2
rpagukos [TpakTueckoe 3ansaTue NedS, 36 HccnenoBanue GyHKIHHA Ha MOHOTOHHOCTD M TIOCTPOCHHUE 4
rpaduKoB.
Tema 4.6 Haubonsmee wu | CozpepikaHue yqeOHOro Matepuaia 4
HauMCHbIIICE 3HAUCHUS HaxoxxneHne HanOoIIbIIero ¥ HAMMEHBINIETO 3HaYeHHUH (PYHKIMI, mocTpoeHue rpadu- 1
byHKIUN KOB C MCIIOJIb30BaHUEM allllapaTa MaTEMaTHYECKOT0 aHaIN3a
[Ipaktuueckoe 3ansTre Ne37 HaxoxaeHne HanOOIbIIEro M HAMMEHBIIIETO 3HAYCHHUH (DYHK- 3
A
Tema 4.7 Haxoxnenue ontu- | IlpodeccnoHalbHO-0pHEHTHPOBAHHOE COAep/KaHHe (CoiepiKaHUe MPHUKIAJHOTO MO- 6
MaJbHOTO PpE3yabTaTra C II0-| LyJs)
MOIUBIO  IPOM3BOJHOW B | HawmMeHsblniee n HanOoIbINee 3HAUCHHE (DYHKITHN
MPAKTHYCCKUX 3a7a4ax [Ipaktuaeckoe 3ansThe Ne38 Haubosibliiee 1 HauMeHblIiee 3HAYCHHS (DYHKIMH 6
Ne39 Hanmensinee u HarOombIiee 3HaYCHUE PYHKIHH
Ne 40 HaxoxxneHrne onTUMAalbHOTO pe3yibTaTa ¢ MOMOILLBIO IPOU3BOIHOM B MPAKTUYECKUX
3aJayuax
Tema 4.8 [1epBooOpasnas Conepxanre yueOHOrO MaTepraa 4
INZINIVI ITpaBuna O3HakoMJIEHHE C MTOHATUEM UHTETpalia U epBoodpazHoi it pyHkimu y=f(x). Perenue 2
HaXOXKIEHUsI IEPBOOOpPa3HBIX 3aJ1a4 Ha CBS3b EPBOOOPA3HOM U ee MPOU3BOIHOI, BEIYHCIEHUE TEPBOOOPA3HOMN st
nanHoi GyHkiuu. Tabmuma Gopmyi st HaX0XKACHUS
niepBooOpasHbIX. 3yueHue npaBuiia BEIYKCICHHS TIEPBOOOPA3HON
[IpaxTrueckoe 3ansitue Ne41 M3ydenue npaBuia BEIMUCICHHS IEPBOOOPA3HOI 2
Tema 4.9 Ilnomans kpuBo-| CozpepikaHue yd4eOHOro MaTepuaia 4
nuHenHou Tpanenuu. Dop- | 3amauu, NPUBOIAIIME K MTOHSATHIO OMPEACTICHHOTO HHTErPajia — O BBIYUCICHUH TIOIIAIN 2
myna Hetorona — JleifOHuna | kpuBosnmHeiHOU Tpanenuu. [loHsTHE onpeaenéHHoro nHTerpaia. [ eomerpuyeckuii u
(bu3nygecKuii cMbICT orpezienieHHoro naTerpana. ®opmyna Herorona — JleliOuauIa.
Pemienue 3a1a4 Ha IprIMEHEHNE MHTETPpasa TSl BBIYMCICHHST (PM3UUECKUX BEITUUIH
U IuIomanei
[IpakTuueckoe 3ansiTue Ned2 Penienue 3a1a4 Ha IPUMEHEHHE HHTETPaIa sl BEIYUCICHHUSI 2
(U3NYECKUX BEJIMYMH M TUIOIAAEH
Tema 4.10 Pemenue 3amau. | CozpeprkaHue yqeOHOro Matepuania 2

IIpousBoaHas u
nepBooOpazHas GyHKINH.

®dopmystel 1 ipaBmia muddepentmpoBanust. Mccnenoanue GyHKITHIA ¢ TIOMOIIBIO TPOU3-
BoHOU. Hanbonbiiee n HauMeHblIee 3HaYeHUs (DYHKIIUU.
Brraucnenue nmepsooOpasHoi. [Ipumenenne nepBooOpa3Hoii




IIpakTuyeckoe 3anaTue KoHTpombHas pabota 2
Pa3zgen 5. MHOrorpaHHuKY W TeJja BpauleHHUsI 34/27
Tema 5.1  IIpusma,| Conepkanue yueOHOro Matepuana 6
TapauIeICIUIeI, KyO, | [Tpu3ma (HaKJIOHHasl, psiMast, PaBKIIbHAst) U & dneMenThl. [lapaenermnen. CeolicTsa 2
NApaMuIa U UX CCUCHUS psiMOyToJibHOTO Mapayuienernumena. Kyo. [Tupamuaa u e€ s1eMeHThlI.

[IpaBuibHas nupamuga

IpakTueckoe 3ansTue Ned3 Ky0. [Tupamunia v e€ aeMeHTsl. 4

Ne44 TpaBuibHas mupaMuia
Tema 5.2 IlpaBusbHbie Coneprxanre yueOHOro MaTepraa 4
MHOTOTPaHHUKH B )KM3HU [Inomanes  moBepXHOCTM  MHOrorpaHHukoB.  IIpocreiine komOuHAIUN 2

MHOTOTPaHHUKOB. BbI4ncieHue 31eMeHTOB MPOCTPaHCTBEHHBIX GuUryp (péopa,

nuaroHainu, yrisl). [IpaBuiibHble MHOIOIpaHHUKU

[TpakTudeckoe 3ansTue No45 BerauciaeHue 2IeMEHTOB MPOCTPAHCTBEHHBIX (DHUTYp 2

(pé6pa, muaronanu, yrisl). [IpaBuIbHBIE MHOTOTPAaHHUKH
Tema 5.3 IIpodecconabHO-0pHEHTHPOBAHHOE COJlep/KaHHe (COZCPKAaHUE TPUKIATHOTO MOJTY- 4
[TunuHap, KOHYC, IIap U UX Ce- | Jis)
YCHUS Hununnap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTrOBOTO HMIHHIIPA,

MPSIMOTO KPYroBoro konyca. 3o0paskenue ten BpatieHus: Ha miockoctd. [pencrasnenve

00 yceu€HHOM KoHyce. CeueHust KoHyca (apauielIbHOe OCHOBAHHUIO U POXOISIIEE Yepes OK 01, OK

BEPILMHY), CEUCHUs IWINHpA (TTapauieTbHo U 04,

MEPIIEHIKY/IAPHO OCH), CeYeHHsIX 11apa. Pa3BépTka IIMHApa U KOHyca OK (())67’ OK

[IpaxTrueckoe 3ansarue Ne 46 Lumunap, konyc, cdepa u map. OCHOBHbIE CBOMCTBA MPSMOTO 4

KpYroBoro nuJMHAapa, mpsaMoro KpyroBoro KoHyca. I/I306pa)KCHI/I€ TCJI BpalllCHUS Ha IIOCKO-

ctu. [Ipencrarnenue 00 yceu€HHOM KOHYCE.

Ne47 Ceuennst koHyca (MapauieTbHOE OCHOBAHHIO M MPOXOISINEe Yepe3 BEPIINHY), CCUSHUS

IWIHHIpA (TTapalIeNbHO U EPIIEHANKYISIPHO OCH), CEYeHUAX mapa. Pa3pépTka muimuHapa u

KOHYCa
Tema 54 OOveMbl U Conepxanue yueOHOTO MaTtepuasa 8
IUIOILA/IY ITOBEPXHOCTEN Tell O0bem npsiMoyrosibHOro napautenenunena. Oobem Kyda. OObeMbl IPSIMOI IPU3MBI U LU~

muHapa. O0beMbl mupaMusl 1 konyca. O0beM mapa

[IpakTtuueckoe 3ansTue Ned8 O6wem npsimoyronsHoro napasienenuneaa. OobeM Kyoa. 6

Ne 49 O0beMBI IPSAMOH MIPU3MBI U LIIMHIPA.




Ne50 O6bembl mupamu/ibl U kKoHyca. O0beM Iapa

Tema 5.5 Ipumepst
CUMMeETpHH B ipodeccuu

IIpodeccnonanbHO-OpHEHTHPOBAHHOE COJePKAHHE (COAECPKAHUE IPHUKIIAJHOTO MOAY-
J1s1)

[TonsiTHie 0 CMMMETPHU B IPOCTPAHCTBE (IICHTpalTbHAsI, OCeBas, 3epKasibHast). O000IIeHNE
MIPECTABIICHHH O TPABIIILHBIX MHOTOTPAaHHUKAX (TeTpadap, KyO, OKTadap, JOAEKadIp,
HKOCA’IP).

[Tpumeps! cummeTpwii B ipodeccruun

[IpaxTrueckoe 3ansrue NoS1 IMoHsiTHe 0 CHMMETPHH B IPOCTPAHCTBE (LICHTpaIbHASI, OCEBAs,
3epKajbHas).

Ne 52 O600u1IeHNE TpeACTaBICHUI O TPaBUIIBHBIX MHOTOTPaHHHKAX (TeTpasap, KyO, OKTa-
371p, AoAeKa’ap, ukocasap).Ilpumepsr cuMMeTpuii B mpodeccuu

Ne53 O6o0meHme npeacTaBleHA O MPABUIBHBIX MHOTOTPAaHHUKAX (TETpasp, KyO, OKTasap,
nmonexa’ip, uxocadp).Ilpumeps! cuMmMeTpuii B mpodeccuu




Coneprkanue yaeOHOro Marepuasa

OOBEeMBI ¥ TIIOMIAN TIOBEPXHOCTH MHOTOTPAHHUKOB U TEJT BPALIICHHUS

Tema 5.6 Pemrenne 3agau. [TpakTuaeckoe 3aHsaTHE 4
MHororpanHuky 1 Tena I[TpakTrueckoe 3anstie Ne54 KonrtpomnbHas padota 2
BpalleHUsI
Paznen 6. Crenenu n xopHu. CrenenHasi, moxkasarejabHasi W Jorapupmuyeckass GpyHKuuu 42/32
Tema 6.1 Crenennas Copneprkanuie yqeOHOTO MaTepuana 4
Gynkuus,ee CBOMCTBA. TloHsiTHE KOPHS N-Oif CTENEHH M3 AeHCTBHTENbHOrO uncia. OyHKIMH y = nVX ux 2
ITpeobpazoBaHvie BeIpaXKeHUI ¢ | cBoicTBa 1 rpaduku. CBOICTBA KOpHS n-0i crerneH. [Ipeobpa3oBaHre HppaMoHATBHBIX
KOPHSIMHU N- OM CTENEHU BBIPAKEHUN
[ TpakTraeckoe 3ansTre Ne55 [TpeoOpa3oBanre MPpAMOHATEHBIX BBIPAKCHHUIA
Tema 6.2 Coiictsa creniean ¢ | Coneprkanue yueOHOTO MaTepHaia 6
panoOHAILHBIM u IonsTHE cTEneHN ¢ palMOHATIBHBIM MoKa3aTesneM. CTeneHHble (PyHKIIH, X
JICHCTBUTENIBHBIM IOKA3aTe- CBOWCTBA U TpapuKu
MU [ IpaxTuueckoe 3anstue NeS56 IlonsTre cTenenu ¢ paloHaIbHBIM [T0KA3aTeeM 5
Ne 57 CrerienHble (D)yHKIUH, UX CBOMCTBA U rpaduku
Ne 58 CrenenHble (DyHKLIUM, UX CBOICTBA U rpaduku OK 01. OK
Tema 6.3 Pemienue Coneprxanue yaeOHOTO MaTepuasa 5 02, 012 03,
VPPALMOHATIBHBIX YPaBHEHUN PaBHOCHIIBHOCTB MPPALMOHAIBHBIX YPAaBHEHMI. METOIbI MX PELLICHUS OK 05, OK
[Ipaktudeckoe 3ansTre Ne 59 PaBHOCHIBHOCTD HpPaIMOHAIBHBIX YPaBHEHUH U Hepa- 4 07
BEHCTB. MeTO/IbI MX PELLICHUS.
Ne60 PaBHOCHIIBHOCTH MppalMOHATIBHBIX YPAaBHEHUI U HEPaBEHCTB. METO/IbI MX PELICHUSL.
Tema 6.4 IlokasarensHas | ComepikaHue yaeOHOTO MaTepraia 8
¢Gynkuus, ee cpoictBa. Ilo- | Cremnens ¢ IpOM3BOIBHBIM JEHCTBUTEILHBIM MOKa3aTeseM. ONpeieeHue IToKa3aTeIbHOM
Ka3aTeJIbHbIC YPAaBHEHMS H | ()yHKIMH M €€ CBOMCTBA. 3HAKOMCTBO C PIMEHEHHUEM TTOKA3aTeNbHON (DyHKIHH. Pemenue
HEPaBEHCTBA MOKa3aTeIbHBIX YPAaBHEHUH METO/I0M YpaBHUBAHUsI TOKa3aTeNEH, METO10M BBEACHUS
HOBOM NMEPEMEHHOM,
(YHKIMOHAIBHO-TpahMueCKUM METOJIOM. PertieHne rnokaszaresibHbIX HEpaBEeHCTB
[paxtuueckoe 3ansaTue Ne61 PerieHne nokasarenbHbIX ypaBHEHUI METOJIOM 6

ypaBHUBaHMs [I0KA3aTeNIEN, METOI0M BBEJICHHUSI HOBOU IIEPEMEHHOM,
(GyHKIMOHATIBHO-TPapUUECKUM METOJIOM

Ne62 PemeHne nokaszarenbHbIX YPaBHEHUN U HEPABEHCTB




Ne63 Pemienrie nokasaTeslbHbIX HEPaBEHCTB

Tewma 6.5 Jlorapugm uncna. Copneprkanue yqeOHOTo MaTepuana 5
CoiicTBa norapudmon Jlorapudwm uncia. Cotictsa soraprdmoB. Onepariyst JorapupMHUpPOBAHUS
[pakTudeckoe 3ansTe Ne64 CpoiicTBa toraprudMoB 4
Ne65 CaoiictBa noraprugmon
Tema6.6 Copneprkanue yqeOHOTO MaTepuana 8
Jlorapugmudeckast GyHKIs, JIrapudmuueckas Gpynkuus u ee cBoiictsa. [loHsaTue norapuMuueckoro ypaBHEeHUsI.
ec  CBOJCTBA. Omnepanus MOTeHUMPOBaHUA. TpU OCHOBHBIX METO/A PELICHUS JOrapUPpMHUECKUX
Jlorapumirieckie ypaBHeHHS, YpaBHEHUI: PYHKIIMOHATBHO-TpapHUECKHiA, METO]T TOTEHIMPOBAHMUS, METO]] BBEACHUS
HCPABCHCTBA HOBOM nepeMeHHou. Jlorapupmudeckne
HEpaBEHCTBA
[IpaxTueckoe 3anstue Ne66 Jlorapudmer. Jlorapudmudeckast GyHKIHs 7
Ne67 Pemienne norapuMuieckux ypaBHeHUH
Ne68 Pemienue norapuMUUecKux ypaBHEHUH
Ne69Pemienne norapupMuUECKUX HEPABEHCTB
Tema 6.7 Jlorapumbl B pu- IIpodeccnonaIbHO-OpHEHTHPOBAHHOE CO/lepP/KAHUe (COAEpKAaHME MPUKIATHOTO MOAYJIS) 2
poJie U TEXHUKE
[Tpumenenue norapudma. Jlorapupmudeckas  crupaib B IIPUPOJE.
Ee  maTtemaTtnueckue CBOMCTBA
IIpakTnyeckoe 3ansiTue 2
Ne 70 ITpumenenue norapudma. Jlorapupmuueckas  crupaib B
NIpUPOJIE. EemMaremarnueckue CBOMCTBA
Tema 6.8 Pemenue 3anau. Conepxanne yueOHOTO MaTepuana 2
Crenennas, IOKasaTeNMbHAA U | CrenenHast, IOKa3aTe/bHAs ¥ JorapudMIdecKas (pyHKIH. PellieHue ypaBHeH it
JlorapHpMIECKas GyHKIHH IpakTuyeckoe 3ansaTue Ne71Kourponsnas pabota
Paznesn 7. JiieMeHTbI TeOPUH BePOATHOCTEH M MATeMaTHYeCKOH CTATHCTHKH 32/26
Tema 7.1 Cobritre, | Comepkanue y4eOHOTO MaTepraa 8
BEPOATHOCTH COOBITHS. CoBMecTHBIE 1 HECOBMECTHBIE COOBITHSL. TeopeMbl 0 BEPOSITHOCTH CyMMBI COOBITHIA. 2
CHO)KCHHGVH YMHOXKCHHUC BE- | YcroBHAs BEPOSTHOCTh. 3aBUCUMBIE U HE3aBUCUMBIE COOBITHS. TeopeMbl O BEpOSTHOCTH
POATHOCTCH MIPOU3BENICHUSI COOBITHIA
[IpakTrueckoe 3anstre Ne72 DiaeMeHTbl KOMOMHATOPUKH, CTATUCTHKH U TEOPHH BEPOSTHO- 6

crei
Ne73 TeopeMbl 0 BEpOSTHOCTU CYMMBI COOBITHI.
Ne74 Teopembl 0 BEpOSTHOCTHIIPOU3BEICHHSI COOBITHIA




OK 02, OK
03, OK 05

Tema 7.2 BeposiTHOCTH B IIpodeccoHaTbLHO-OPHEHTHPOBAHHOE CO/lePKAHHE (COIEPXKAHME MPUKIATHOTO MOMY-
npogecCHOHANbHBIX 3a1a4aX J151)

OtHocHTebHAs YacToTa COOBITHS, CBOMCTBO €€ YCTONUMBOCTH. CTaTUCTHYECKOE OIpeie-
JieHue BeposTHOCTH. OLieHKa BEpOSATHOCTH COOBITHUS

[IpakTHYeckoe 3aHATHE

Ne75 OtHOocHTENbHAS YaCTOTa COOBITHS, CBOMCTBO €€ YCTONUHUBOCTH.

Ne76 Cratuctuueckoe ornpesiesieHue BeposiTHOCTH.. OLieHKa BEpOSATHOCTH COOBITHS

Ne77 TpencraBnenue qaHHBIX. 3324l MATEMATHIECKOM CTATHCTUKH B MPO(DECCHOHATBHOM
JeSATEITBHOCTH

Ne78 3agaun MmareMaTHYeCcKOi CTATUCTUKU B IPO(eCCHOHATBHOMN e TeTbHOCTH

Tema 7.3 JluckperHas ciy- Copneprkanrie yqeOHOTO MaTepuana

HanHast BEIITIMHA, 3AKOH ¢ Bus! cnydaiinbix BenmimauH. OnpeesieHue JUCKPETHOM CITy4daifHOM BETMYUHBL. 3aKOH
acrpeeNeHHs N N

pactipen pacrpeieneHus AMCKPETHOM ClTydyailHON BEMUYKHbL. Ee YnciioBbie

XapaKTEPUCTHKH

[TpaxTrueckoe 3ansiTre Ne 79 3akoHpacnpeieneHus: JUCKPETHOM CITyYailHON BEJIMYHHBI.
Ne80 UncnoBple XapakTEpUCTUKU AUCKPETHOM C1y4ailHON BEJIMYMHBI
Ne81YncnoBble XapaKTEPUCTUKH JUCKPETHOM CIIy4yallHOW BEINYMH

Tema 7.4  3apmaum mare- Conepxanue yueOHOro MaTepuana

MaTHIECKON CTATHCTHKH. IepBruunast 00pabOTKa CTATUCTUUECKUX JaHHBIX. YUCIOBbIE XapaKTEPUCTHKU
(cpennee apudmeTrieckoe, MearMana, pazmax, aucriepersi). Pabora ¢ tabmuiriamu, rpadu-
KaMH, HarpaMMamMu

I[NpakTaeckoe 3ansTie Ne82 UncioBble XapaKTepUCTHKH (CpeiHee apugMeTHIecKoe, Me-
JIMaHa, pa3Max, JUCIIEepCHs).

Ne83 Pabora ¢ Tabnuiiamu,

rpadukamm, TuarpaMmMamMu

Tewma 7.5 DneMeHThI TEOpUH Conepxanue yueOHOTO MaTepuaa

BCPOATHOCTEN 1 Ma- CrnoxeHne 1 yMHO)KEHUE BEpOsITHOCTEN. JlcKpeTHas ciiyyaiiHas BETMUMHA, 3aKOH €€
TEMAaTHHCCKOU CTATUCTHRA pacrpeielieHus. 3a1a4d MaTEMaTHYECKON CTATUCTHKU.

IIpakTyeckoe 3ansitue Ne84 KoutposnbHas pabota

Koncynbpranuu

[\

Ipomexyrounast arrectarus (JK3aMeH)

Bcero: ‘

238




3. YCJIOBUSA PEAJIM3AIIMU ITIPOT'PAMMBI YYEBHOM TACIHATIIVHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMYO0OeCeYeHNI0

Jlnis peanu3zanuy nporpaMMbl y4eOHOW AUCHUIUIHHBI JOJKHBI ObITh PEyCMOTPEHBI Clie-

IYIOIINE CIEeIHAbHBIC TOMEIICHUS:

Ka6I/IHeT MaTeMaTHUKH, OCHaHIeHHLIﬁ B COOTBCTCTBHUHU C 06pa30BaTCJIBHOI>’I nporpaMMoﬁ o crucuuajib-
HOCTSM.

Oo6opynoBanue: (GyHKIIMOHATBHAS MeOEIb T 00eCIIeYeHHS MOCAIOYHBIX MECT TI0 KOJHMYECTBY
oOy4aromumxcs; GyHKIMOHATbHAsA MeOenb Il 000pyAOBaHUsT pabovero MecTa IMpernojaBaTels,
KOMILJICKT CHpaBO‘lHOﬁ n HOpMaTHBHOﬁ JAOKYMCHTAINU; I/IH(l)OpMaLII/IOHHLIC CTCHAbI, HAarJIsaJJHbIC mocoous
10 OCHOBHBIM pa3zienaM Kypca (B 3JIEKTPOHHOM BHJIE - IPE3EHTALMH); METOJUUECKUE TTOCOOHS AJIs MPo-

BCACHHUA NPAKTUYCCKUX 3aH$ITI/If/'I; Ha60p TCOMCTPHUICCKUX TCII.

Texunueckue cpeacTBa:

KOMIIBIOTEP C JIMLIEH3MOHHBIM NPOrpaMMHBIM OOecriedeHrneM; o00py10BaHue AJisi OTOOpaXKEHUS

rpaduueckoil nHpopMaLKU U ee KOJTIEKTUBHOTO MPOCcMOTpa: TeneBu3op, MDY, ay1noKOIOHKH.

3.2. UnpopMannoHHOe o0ecniedyeHre peaJn3aluy POrpaMmbl
Jnst peanuzanuu mporpamMmbl 6uOIHOTeUHbIH (oHA 00pa3oBaTENbHON OpraHU3aluU
JOJKEH UMETh MeYaTHBIE W/WITN 3JIEKTPOHHBIE 00pa3oBaTelbHbIE U HHPOPMAIIMOHHBIE PeCyp-
CBI, JIUTS MCTIOJh30BaHUS B 0Opa3oBareiabHOM mporecce. [Ipu ¢popmupoBannu OUOIHOTESIHOTO
(dhonma oOpa3zoBaTeIbHON OpraHU3alMe BHIOUPASTCS HE MEHEE OJHOTO M3JaHUs U3 TepeUunc-
JICHHBIX HIDKE MEYaTHBIX U3JaHHUHA U (UJIM) SJIEKTPOHHBIX U3/IaHUHN B Ka4eCTBE OCHOBHOTO, MPH

9TOM CIIMCOK, MOXKET OBITE JOIIOJTHEH HOBBIMH U3 JaHUAMMU.

3.3. OcHOBHBIE TEYATHBIC H3TaHUA
1.  M.U. bammakoB, Yue6. mocodue s HaualabHbIX U CpeHE NPOoPecCHOHATIbHBIX. yueO.
3aBeneHue, -M: « Axkagemus» 2022. — 256 c.
2. M.U. bammakos, CO0pHHK 3a1a4 TpodUIHLHON HAIIPABICHHOCTH: y4ueb. mocodue s
CTYZICHTOB O00y4aromuxcs Mo npodeccusiMm u crenuasbHOCTIM cpell. mpod. oOpa3oBaHus, -
M: « Akagemus» 2022. — 223 c.
3.  B. boromonoB, [IpakTrueckue 3aHATHS IO MaTeMaTHKE: Yuel. mocoOue sl CpeaHux
crerl. yue0. 3aBenenue, M: «Bricmias mkona» 2022
4. IILA. Anumos, AnreOpa u Havasia aHanuza: Yuebnuk s 10-11 k. obmieobpa3zosar.
Yupexnenuii, M: «IIpocBemenue» 2021

5. JI.C. AranacsH, 'eomerpus, 10-11: yaeOHuK nj1st 0011e00pa3oBaTEIbHBIX YUPEIKICHUIN:



6a30BbIit 1 podui. Yposau, M: «IIpocsemenney, 2021

3.4 JlonoiHUTEIbHbIE UCTOYHUKU:
1 C.M. Hukonsckuii. AnreOpa u Havyana aHanuza. Jlumaktudeckuid matepuan. 10-11
kiacc. ba3oBslii u npodunbHbN ypoBHH. M: [IpocBenienue, 2021

2. Omenpuenko B.T. Marematuka. ®enukc 2022.

3.5 UnTepHeT-pecypcesl.
1. Enunas xomnexuus uudpoBbIX oOpa3zoBarenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / - TeKCT: 3€KTPOHHBIN.

2. I/IH(I)OpMaI_II/IOHHaH cuctema «EnmHOoe OKHO AOCTYIIa K 06p8.30B8.TeJ'IBHLIM

pecypcam». - URL: http://window.edu.ru / - TeKcT: 3IE€KTPOHHBI.

3. Hayunas snekrponnas 6ubmmoreka (HOB). - URL: http://www.elibrary.ru -

TekcT: 3NeKTPOHHBIN.

4. OrtkpeiTeid KOUTEK. MatemaTtuka. - URL: https://mathematics.ru / - Tekcr:

JJIEKTPOHHBIN.

5. Tloropum martematuky. - URL: http://www.mathteachers.narod.ru / Tekcr:

3JIEKTPOHHBIM.

6. CrnpaBOYHUK MO MaTeMaTUKE IJsl IIKOJIbHUKOB. -

URL: https://www.resolventa.ru/demo/demomath.htm / - TekcT: 351eKTpOHHBIN.

7. Cpenusis MatemaTudeckass uatepHeT mkosia. - URL: http://www.bymath.net / -

TeKCT: ANEKTPOHHBIN.

8. ®enepanbublil mopTan «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / -

TeKCT: ANEeKTPOHHBIH.

9. ®enepanbHbIi LEHTP MH(OPMAILIMOHHO-00pa30BaTEIbHBIX PECYPCOB. -

URL: http://fcior.edu.ru / - TekcT: 37€KTPOHHBIH.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA

OBIIIEOBPA30OBATEJLHOMN JUCIHUILIAHBI

KonTponbk U OIleHKa pe3ylbTaTOB OCBOCHHS OOIICOO0pa30BaATEIbHON MUCIUTUIHHBI

PacKpBIBAIOTCSI uepe3 AMCLUIIMHAPHBIE PE3yNbTaThl, HAIlpaBJICHHbIE Ha (POPMUPOBAHUE

00IMX KOMNIETEHIIMN O paszesiaM U TeMaM COJIep)KaHHus ydeOHOTro maTepuara.

Pesynomamut 00yuenusn

Kpumepuu OUECHKU

Memoowt ouenku

[lepeuenb 3HaHMM, OCBaMBAaEMbIX B

paMKax OUCHUILINHBI:

-BJ1aACTh MCTOAaMH AOKA3aTCIbCTB,

QIrOpuTMaMH  pelleHHs  3aj]ad;
yMeHue (popMyIupoBaTh onpezesne-
HUS, aKCUOMBI U TEOPEMBI, TIpUMe-
HATh WX, NPOBOJAUTH JOKa3aTellb-
HBIE PAaCCYXJEHUS B XO€E PELICHUS
3aj1a4;

-CBOMCTBa apu(METUUYECKOr0 KOp-
HSl HaTypaJIbHOW CTENEHHU;

- CBOWCTBA CTENEHU C pPALUO-

HaJIbHBIM ITIOKa3aTCJICM,

-CBOlicTBa Jorapu()MoB U OCHOB-

HOE JIOrapu(pMHUECKOE TOXKIE-
CTBO;
- OCHOBHBIE  TPUIOHOMETpHUYE-

ckue GOpMYyIIbI;

-BBIOMpATh  CIOCOOBI
pelieHust 3aaad  Impo-
(dbeccuonampHOM  Jes-

TCIIBbHOCTH,

-OBJIaJICHUE YHUBED-

CAJIBHBIMU  y4E€OHBIMU
[O3HABATEIbHBIMU JIEU-
CTBHSIMH: 0a30BEIE JIO-
TUYECKUE ACUCTBU:

- CaMOCTOATEILHO
bopmynHrpoBaTh "
aKTyaJIM3upoOBaTh MPO-

OnmemMy, paccMaTpuBaTh

€C BCCCTOPOHHC,

TectupoBanue.

YcTHbIi onpoc.

OueHka pe3yabTaToB IMpHU
pelIeHnH 3a1a4
MaremaTu4ecKuil JUKTaHT.
NupuBuayanpHas caMoCTO-
aTenpHas padora.
[IpencraBnenne pe3ynabTa-

TOB IMPAKTHYCCKUX pa60T.

OueHka pe3ynbTaTOB WH-
JMBHYAJIbHOTO KOHTPOJIS B
dopMe cocTaBICHUS KOH-

CIICKTOB.

- TabnuIa MPOU3BOTHBIX
3JIEMEHTAPHBIX (YHKIHIA;

- YMETh OIIEpUPOBATh MOHIATUAMU:
CIIy4alHbIN OIIBIT U CIy4alHOe
cOOBITHE, BEPOSITHOCTh CITy4aitHOTO
COOBITHS; YMETh BBIUUCIISATh
BEPOATHOCTH C UCIIOJIb30BaHUEM

l"pa(i)I/I‘-ICCKI/IX METOHOB; IPUMCHATH

-yCTaHaBJIMBAThL CYILE-
CTBGHHBII\/JI HpI/I?,HaK N
OcHoBaHMs I CpaB-

HCHUA, KJ'IaCCI/I(i)I/IKaLII/II/I

# 000011IeHNS;
- OmpenenATh LU
JIESTEILHOCTH, 3aza-

BaTh MTapaMeTpPbl U KpH-




(OpPMYIIBI CIIOKEHUS 1 YMHOXKCHUS
BEPOSTHOCTEH, KOMOWHATOPHBIE
(bakThl ¥ HOPMYJIIBI IPU pEIICHUN
3ajay;

- aKCHOMBI CTEPEOMETPHU

-yMETh ONEPHPOBATH TOHATHIMU:
TOYKa, MpsAMasi, IUIOCKOCTb, IPO-

CTPAHCTBO,  JABYTPAHHBIN

yrod,
CKpEIIMBAIOIINECS MTPSMBIE,
[MapaiienpbHOCT, W MEPICHINKY-
JSPHOCTh TPSIMBIX W TIOCKOCTEH,
YrOJI MEXIY TPSIMBIMH, YTOJI MEXK-
Oy TpSIMOW M IUIOCKOCTBIO, YTOJ
MEXIy IJIOCKOCTSMHU, PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PaccTosi-
HUE MEXIY TPSIMBIMHU, PAaCCTOSHUE
MEX]Ty TUIOCKOCTSIMHU;

- YMETh ONICPUPOBATH MOHATHIMHU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTpaHHUKA, KyO,
napajuIeNIieuIe 1, mpu3ma,
nupamua, Gurypa u noBepXHOCTh
BpAICHHUS, IWIHHIP, KOHYC, 1Iap,
ctepa, ceueHus GUrypsl

BpAIICHUS, ITIOCKOCTb,
Kacaromiasics chepbl, HAIMHIPA,
KOHYCa, TUIOIIAb TOBEPXHOCTH

ImUpaMu bl

TEpUH UX JOCTHKECHUS;
-BBISBIIATH  3aKOHOMeEp-
HOCTH H

[IpotuBOpeunss B pac-
CMaTpUBAeMbIX  sIBJE-
HUSIX;

- BJIAJICHUE OCHOBHBIMHU
IIOHATHUAMHU O IINIOCKHUX
U IPOCTPAHCTBEHHBIX
reoMeTpu4ecKux Gury-
pax, ux OCHOBHBIX
cBolicTBax; chopMupo-
BAaHHOCTb YMEHHs pac-
MO03HAaBaTh Ha uepTe-
JKax, MOACIIIX U B pC-
AJIbHOM MHPE T'COMCT-
uryper;

U3YYEH-

pUYECKre
NIPUMEHEHNE
HBIX CBOMCTB T'€OMET-
buryp wu

dbopMynn ans perieHus

pUYECKUX

TCOMCTPHUYCCKUX 3a/lavd
H 3aga4 C IMpaKTU4C-

CKHM COACPKAHHUEM.

[Tepedyenb ymeHUM, OCBaUBAaEMBbIX B

paMKax JUCHUIUIAHBI:

-IIPOBOJIUTh TOXKJECTBEHHBIC
peoOpa3oBaHUs BBIPAKCHUH,
COJIEpKalINX CTEHECHHBIE,

noKa3aTelbHbBIC,

-  yMETh TEPEHOCHUTH
3HaHHUS B ITO3HABATEIIb-
HYIO U IPAKTHYECKYIO

obactu JKHU3HEIES-
TCIBbHOCTHU, YMeTB HNH-

TEIrpUPOBAThb 3HAHUS U3

[IpencraBnenne pe-
3yJIBTaTOB NpaKTHYE-
CKuX paboT. 3ammuTa
TBOPYECKUX  paboT.

KounTponbnast pabo-

Ta.




JOrapupMHUUECKUe U pasHbIX Brinonnenue 3ananuii
TPUTOHOMETPUYECKHE (YHKIHH; Ha  DK3aMEHE
-CTpOUTHh TpaduKu CTEHEHHOH, | MPEeIMETHBIX o0na-

MOKa3aTenbHOM,  JiorapudmMuye- | CTei;

CKOM ¥  TPUIOHOMETPHYECKMX | YCTaHABJIMBATH CYILE-

GbyHKIHIA; CTBEHHBIN MIpU3HAK

-pelarb NpOCTEUIINE YpPaBHEHUS
1 HEpPaBEHCTBA, COJEpKAllUE CTe-
IIEHHbIE, IIOKa3aTeJIbHbIE, JIOra-
pubMudYecKue U TPUTOHOMETPHUYIE-
ckue QpyHKIuHM,

-1300pakaTh reOMETPUUECKUE
(burypbl Ha 4epTeKe U MPOU3-
BOJUTH IMPOCTEHIINE MOCTPO-
€HHUsl Ha IUIOCKOCTH;

-BBITIOJIHATD ~ OTEpallid  HaJ
BEKTOpaMH M  IOJIb30BaThCA
CBOMCTBAaMHM 3THUX OIEpaLIMil.

- YMEHHUE HCHOJb30BaTh MpPU pe-
IICHUU 3a7a4 U3y4YeHHBbIC (DAKTHI U
TEOPEMBI

IUIAaHUMETPUHU; YMEHHE

OLICHUBATh pa3MEPhbL 00BEKTOB

OKPY>KaIOIIETO MUPA;

- paClio3HaBaTb Ha 4YCPTCKaAX U
MOACIIAX IIPOCTPAaHCTBCHHEIC
(I)OpMBI; COOTHOCHUTBb TPCXMCPHBIC
OOBEKTBI C HX OIIMCaHUAMU,

M300paKEHUSIMU;

- YMCTb pCIIATh TCKCTOBLIC 3aa41
Pa3HBIX THUIIOB (B TOM YHCJIC Ha
IIpOUCHThI, OO0JM W 4YaCTH, Ha

JABMOKCHUC, pa60Ty, CTOUMOCTB

TOBAapOB W YCJIYT, HAJOTH, 3aJa4u

WIM OCHOBAaHMS IS
CpaBHeHWUsI, Kiaccupu-
Kall¥ 1 0000IICHHS;

OTIPENEeNIATh LEIH Jesi-
TEJILHOCTH,  3aJ1aBaTh
nmapaMeTpel M KpHUTe-
pUU  HX JTOCTHIKCHUS;
-BBISIBJISTH 3aKOHO-
MEPHOCTH H TPOTHUBO-
peunst B paccMaTpuBa-

€MBIX SIBJICHUAX.




H3 00JacTH yrpaBJICHUSA JTIUYHBIMU

U CeMEHHBIMU (PHAHCAMH);

- pemaTh MpocTeumme KoMOWHa-
TOPHBIE 3314l METOJIOM Tiepedo-
pa, a TaKkKe C HUCIOJIb30BAHUEM
M3BECTHBIX (hOPMYIT;

BBIUUCJIATh B NPOCTEHIINX CIy4asx
BEPOSITHOCTH COOBITUM Ha OCHOBE
MOJICUeTa YUCIIAa HCXO/IOB;
UCIOJIb30BaTh  MPUOOPETEHHBIE
3HAHUS U YMEHUS B IPAKTUYECKON
NeSITeNbHOCT W TOBCETHEBHOMN
KHM3HU: JUIS aHAJIM3a peallbHBIX
YHCJIOBBIX JAaHHBIX, MPEICTaB-
JEHHBIX B BHJE AMarpamm, rpa-
¢ukoB; aHanm3a uHMOpPMALUU

CTaATUCTUYCCKOI'0 XapaKTepa.

neHa ButanbeBHa

TKCKT, CN=EneHa
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