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[Iporpamma yueOHOM AMCUMIUIMHBI pa3paboTaHa Ha OCHOBE NMPUMEpPHON paboueil mpo-
rpaMMBI 001Ie00pa30BaTEIFHON TUCITUIUIMHBI «MaTtemaTtukay it TpodhecCHOHATBHBIX 00pa30-
BaTeJIbHBIX OpraHu3alluii, pa3padoranHoi denepalbHbIM TOCYIapCTBEHHBIM OIOJIKETHBIM 00pa-
30BaTeIbHBIM YUPEKICHHUEM JIOTOJHUTENHLHOTO MPOoQeccHOHANbHOrO oOpa3oBaHus «HCTUTYT
pa3BuTHs MPo(ecCHOHANTBHOT0 00pa30BaHUA» U PEKOMEHIAINI 10 peanu3alii CpeIHero ooe-
ro oOpa3oBaHHs B TpeJeNiaX OCBOCHHS 00pa30BaTEIbHON MPOTrpamMMBbl CpeaHero mpodeccro-
HaJpHOTO oOpa3zoBanust Munnpocsemenust Poccun ot 14.06.2024 Ne 05-1971.
Opranuzanus-pa3paboTuuk: ABTOHOMHAs HEKOMMepUeckas IpoQeccnoHaIbHas00pa3oBaTeb-
Hast opranu3anus « TaMOOBCKHIA KOJIJIEK COIMOKYIBTYPHBIX TEXHOIOT U
Pazpaborunk: AnamkuHa Ms BnagumupoBHa, npenogaBarens matematuku AHITOO «Tam60B-

CKUH KOJUISIK COINNOKYJIbTYPHBIX TEXHOJIOTHI)
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1. ObIIAA XAPAKTEPHUCTHKA PABOYEN ITPOT'PAMMBI
YUYEBHOU JUCHUIIJIMHBI «OAb. 07TMATEMATUKA»

1.1. Ob6aacTh NpUMEHEeHUsI IPUMEPHOil TPOrPaMMBbI

PaGouass mporpamMma yuyeOHOW JUCHUIUIMHBI SIBJISETCS YacTbIO IMPOrpaMMBbl MOATOTOBKHU
crienanucToB cpeaHero 3BeHa B cootBercTBuU ¢ GI'OC CIIO no cnemumansHoctu 54.02.01
Jlu3aiin (1o oTpacisimM), yTBEPKISHHOr0 NpuKka3oM MuHucTepcTBa 00pa3oBaHus 1 Hayku Poc-
cuiickoil @eneparuu Ne 552, 3apeructpupoBanHoro MunucrepcrsoM roctuuuu 22.08.2023 N
74908
1.1. MecTo QUCHUILUIMHBI B CTPYKType OCHOBHOW Npo(ecCHOHAJBLHOM 00pa3oBaTeIbHOM

NMPOrpaMMbl: IMCUMILJIMHA BXOJAUT B 0011e00pa30BaTe/bHbIH IUKJIL.
1.3 Leap u nu1aHupyemMble pe3yabTaThl 0CBOCHUS JMCHUILINHbBI:

B pamkax mporpammbl  y4eOHOW JMCLUMIUIMHBI OOYYaIOIIMMHUCS OCBAaHBAIOTCS

YMCHUSA W 3HAHUSA

Kon
Ymenus 3Hanus

OK
OK01,0K 02, | _ rorosmocts k Tpymy, ocosHanue | [l€pedeHb 3HAHUH, OcBau-
OK 03, OK04, [IEHHOCTH MacTepCTBa, TPy A0I00ue. BaCMbIX B paMKaX THCIHU-
OK 05, OK 06, - CaMOCTOSITENIbHO (POPMYJIUpPOBaTh U | IUIMHBI:

OK 07 aKTyaJIu3UpOBaTh
-BJIaJIETh METOJAMH JI0Ka3a-
npobieMy, paccMaTpuBaTh €€ BCECTO-

TEJIbCTB, AJITOPUTMaMHU pe-
HmIeHUsl 3ama4; ymeHue ¢op-
MYJIMPOBaTh  OINpPECIICHUS,
aKCUOMBI M TEOPEMBI, TpH-
MEHSITh UX, IPOBOJIUTH JOKa-
3aTeNbHBIC PACCYXKICHUS B
XOJIC peIICHHS 3a]1a4;
-CBOMCTBa apudmernye-
CKOTO KOPHSI HaTypab-

POHHE;
- BBIBIIATH 3aKOHOMEPHOCTH U IIPO-
TUBOPEYMS] B pPAacCCMATPUBAEMBIX sIBJIE-
HUSIX;

- pa3BUBAaTh KpPEATUBHOE MBIILJICHUE
MIpU PEIIeHUH >KU3HEHHBIX MpobiieM

- BJAJETh HaBBIKAMH y4eOHO- HCCIIe-
JIOBATEJIbCKOW M MPOEKTHOM JIE€ATEITHHO-
CTH, HABBIKAMH pa3pelieHusl Mpooiem; .
- yMeTh MEPCHOCHUTH 3HAHUS B Mo3Ha- | HOM CTCIICHH,
BATEJLHYI0O M MNPAKTHYECKYI0 00yacTH | - CBOHCTBA CTEHCHHU C

JKU3HEICATCIbHOCTH; palMOHANILHBIM TTOKa-
yMETb MHTEIPUPOBATh 3HAHMS U3 Pas- | 3arelieM;
HBIX MPEMETHBIX 00JacTe; -cBoiicTBA JTOrapu(MOB 1

- BbIIBUI'aTb HOBBLIC HICH, HpennaraTL
OpUTHHAJIBHBIC TIOIXOIBI W PEIICHUS;
158 CHOCOGHOCTL X MHMCIIOJIB30BAHUA B
MO3HABATEJILHON M COLMAIBHOW IpakK-

OCHOBHOE JIoTapupmMuye-
CKO€ TOX/IECTBO;

- OCHOBHBIE TPHTOHOMET-
pudeckue GopMyIIbL;

THKE
- COBEpIICHCTBOBAHHE A3bIKOBOH 1 | - TAOJHIIA IPOM3BOIHBIX
YUTATEIbCKON KYJIBTYPBI Kak DJIEMCHTAPHBIX (QYHKIIHIL;

- YMETh ONEPUPOBATH I10-
HATUAMMU: CIIy4aiHbINA
OTIBIT U CclTy4yaifHoe coObI-




THE, BEPOSATHOCTbH CIIy4au-
HOT'O COOBITHS; YMETb BbI-
YHUCJIATH BEPOATHOCTD C

HCIIOJIb30BaHUEM
CpeAcTBa  B3aMMOJCHCTBHSI ~ MEXIY | rpadudyecKux METOJIOB;
JIIOAbMH W ITIO3HAHWS MHPA, MPUMEHSTh (OPMYJIBI CIIO-
- CaMOCTOATENBHO  OCYIIECTBIIATD T0- | yceHUs MW YMHOMEHHS BEpO-

3HABATENBHYIO JIESTEIBHOCTD, BBISBIATH

npoOnemMsbl, CTaBUTbU  (OPMYJIUPOBATH

cOOCTBEHHBIE 3a7]auu B oOpa3oBa-

TEJIbHOM JICSTEIBHOCTH M YKM3HEHHBIX

CHUTYaIHIX;

- OBJIaJICHUE HAaBBIKAMU Y4YeOHO- HC-

CIIEIOBATEJILCKON, IPOEKTHOW M COLM-

aJIbHOW JEATeNbHOCTH;

- OCYIIECTBIISITh KOMMYHHUKAIIUH BO BCEX

cdepax KHU3HU;

- Pa3BEpHYTO M JIOTHYHO M3JIaraTb CBOIO

TOUKY 3pEHUS;

C UCTIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

- TOTOBHOCTb K T'yMaHUTapHOH M BO-

JIOHTEPCKOU JIEATEIBHOCTH;

- OBJIAJICHUEC HAaBBIKAMU Y4YeOHO- HC-

CIIEIOBATEJILCKON, IMPOEKTHOW M COLM-

aJIbHOW JEATeNbHOCTH;

YMETh IIEPEHOCUTh 3HAHHUS B [IO3HABa-

TEJIHYIO U MPAKTUYECKYI0 00IaCTH KU3-

HE/EATENIbHOCTH;  TpeJylaraTh ~ HOBBIC

MPOEKTHI, OLCHUBATH UJICH C TIO3UIIHH
HOBU3HBI, OPUTMHAJILHOCTH.

SATHOCTEH, KOMOWHATOpHBIC
¢bakTbl U QopMyJIBI TIpU pe-
LIEHUHU 33]a4;

aKCUOMBI CTEPEOMETPUU
-yMeTh ONepUpOBATH IMOHS-
TUSIMH:  TOYKa, HpsAMasd,
MJIOCKOCTh, MPOCTPAHCTBO,
JNBYT'PAaHHBIN YTOJI, CKpEUIu-
BaloOLIHeCs PsSMBIE,
NapajieNbHOCTh U
MEePIEeHIUKYISIPHOCTD  TIPS-
MBIX M TUIOCKOCTEH, YTOJ
MEXAy TOpSIMBIMH,  YIOJ
MEXKIy MNpAMOW U IIIOCKO-
CTBIO, YTOJ MEXIY IJIOCKO-
CTSIMH, PacCTOSIHUE OT TOY-
KM JI0 TUIOCKOCTH, PaccTosi-
HUE MEXIY NIPSMBIMHU, pac-
CTOSIHHE MEX]y TIOCKOCTS-
MU;

- YMETh OMNEpPUpPOBaTh MOHS-
TUSMU: MHOTOTPaHHHK, Ce-
YeHHe MHOTOTpaHHHKa, KyO,
napajiesienunesi, IMpu3Ma,
nupamuaa, ¢urypa u mo-
BEPXHOCTh BpallleHUs, Lu-
JUHJIpP, KOHYC, map, cdepa,
cedeHus (purypsl BpaieHus,
IJIOCKOCT, Kacaromascs
cdepsl, TWIMHIPA, KOHYCA,
IUIOIIAb TOBEPXHOCTH IH-
pamMuabl




1. CTPYKTYPA M COAEPX KAHUE YYEFHON JUCIUILINHBI

Buj yueOHoii padoThI O0bem B yacax

O0bem o0pa3oBaTeIbHOI MPOrPaMMBbl y4eOHOM AU CHMIIIMHBI 238

B T.4. B ()opMe NPAKTHYECKOMH MOATOTOBKH

BT. Y..
TeopeTuIecKoe 00yueHue 6
2
IIPAaKTUYECKUE 3aHATUS 1
7
0
B.T.U..
npodecCroHaTbHO-OPUEHTUPOBAHHOE COJIEPIKAHUE 3
8

Koncynomayuu 2

IIpoMeskyTO4YHAsI aTTeCTAlMSA SK3aMEH 4




2.1. TemaTnueckwuii IaH H colepkaHue THCHHILIHHBI

ITpotieHTHBIE BHIYKUCIICHHUS B
poQeCcCHOHATBHBIX 33/1a9aX

NPUKJIATHOTO
MOIYJIs1)

HpOCTLIe " CJIOXKXHBIC IPOLCHTHI. HpOI_IeHTHLIe BBIYUCJICHUS B

Oo0neM, Koapl komme-
HaumeHnoBanue pasjenoB u akaa.4/B TeHI U
TeM Copep:xanue y4yeOHOro Mmarepuana u (ppopmsl TOM YHCJIe ,
OPraHM3anMH AeATeJbHOCTH 00y4aOIIUXCS B opme ¢popmupoBan
NPAKTHYECKO [MI0 KOTOPBIX
i MOAr0TOB- |CIIOCOOCTBYET
KH, 3JIeMEeHT
aKaj. 4 NPOrpaMMblI
1 2 3 4
Paznen 1. IloBTopeHme Kypca MaTeMATHKH OCHOBHOH LIKOJIbI 18/15
Tema 1.1 Coneprxanue yueOHOro MaTepraia 3
[ensb 1 3a7aun MaTEMaTUKH
IIPY OCBOCHUH CIICLHAIIb- Ilens 1 3agaun MaTEMATHKU P OCBOEHUM CIIELUAIBHOCTH. 1
HOCTH. Yucna v BeIaucie- bazoBble 3HaHMS W YMEHHUA IO MaTreMaThke B MPOdECCHOHATHHOU M
HUA B IIOBCEIHEBHOU JICITEILHOCTH.
JleicTBYsI HaJ| MOJIOKUTEIBHBIMY U OTPULIATEILHBIMU YHCIIAMHU, C
OOBIKHOBCHHBIMU H
JECATUYHBIMH APOOSIMHU.
JleiicTBus co cTeneHs MU, POPMYJIIbl COKPALLIEHHOTO YMHOXEHUS
[Tpaktuueckoe 3anstue Nel.JlecTBUS HaJ MOJOKUTEITBHBIMU U 2
OTPHLIATEILHBIMU YHCIIaMH, ¢ OOBIKHOBEHHBIMH U JIECATUIHBIMU APOOSMHU.
JleWicTBUs cO cTeneHsIMHU, POPMYJIbI COKPALIEHHOTO YMHOXEHHUS
Tema 1.2 Coneprxanue yueOHOro MaTepuasa 5
[IponeHTHBIC BHIYHCIICHHS. [TpocTbie MPOLEHTHI, pa3HbIe CIOCOOB! UX BBIYMCICHNUS. JINHEHHbIE, g)zK 8112 %K
VYpaBHEHUS ¥ HEPABEHCTBA KBaJpaTHbIC, OI& 04 OI&
. )
IpoOHO-TMHEHHbIE YPaBHEHUS U HEPABEHCTBA
[Ipaktuueckoe 3anarue Ne2 IIpocTbie mpOLEHTHI, pa3Hble CIIOCOOBI UX 4 05, OK 06
BBIYHCIICHUS.
Ne3 Jluneiinble, KBajpaTHbIE, IPOOHO-TMHENHbBIE YPABHEHMSI I HEPABEHCTBA
Tema 1.3. IIpodeccuonanbHO-OpHMEHTHPOBAHHOE COAEPKaAHUe (CoAepIKaHue 4




po¢eCCHOHATBHBIX
3aadax

HpaKTI/I‘{eCKOG 3aHsaTHe Nod HpOCTBIC " CJIOKHBIC ITPOLICHTHI.
Ne5 HpOI_ICHTHLIe BBIYUCJICHUS B HpO(l)eCCI/IOHaJ'ILHBIX 3aJgadax

Tema 1.4

Coneprxanue yueOHOTO MaTepuana

Pemenne 3anau. Bxognon
KOHTPOJIb

Breraucnenus u Hp606paSOBaHI/I$I. YPaBHeHI/Iﬂ " HCPABCHCTBA. FCOMCTpI/IH HaIJ10CKO-
CTH

[IpakTrueckoe
paBEHCTBA.
No7 I'eomeTpust Ha TIIIOCKOCTH

3arsaTHe Ne6 Beramcnenus u mpeoOpa3oBaHus. YpaBHEHUs WHE-

[Tpaktuueckoe 3anstTue Ne§ KontponsHas pabora

Paznen 2 [IpsiMble U MJI0CKOC

TH B pocTpaHcTBe. KOOpAUHATHI U BEeKTOPHI B IPOCTPAHCTBE

Tema 2.1. OcHOBHBIE MOHATHSA

Coneprxanue yueOHOTo MaTepuaia

crepeoMeTpun. Pacrnonoxenue
NPSIMBIX U TUIOCKOCTEN

[Tpenmer ctepeomeTpun. OCHOBHBIE TOHATUA (TOYKa, MpsMasi, TIIOCKOCTb, IMPO-
ctpaHcTBO). OCHOBHBIE aKCHMOMBI cTepeomeTpuu. [lepecekatomuecs, napauieabHble
U CKpELIMBAIOIINECS IpsIMbIE. YTOJI MKy NPSIMBbIMUA BIPOCTPAHCTBE.
[lepieHANKYASAPHOCTH MPSMBIX. OCHOBHBIE

IPOCTPaHCTBEHHBIE (PUTYPHI

[Ipaktnueckoe 3ansatne Ne 9 VYrom wmexay TmpsSAMbIMU B HPOCTPAHCTRBE.
[lepnenaukynsipHOCTb MPsIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBI

Tema 2.2. IlapamienbHOCTb

Coneprxanue yueOHOTO MaTepralia

OPSAMBIX, MPSIMOM U TIOCKOCTH,
IJTIOCKOCTEN

[Tapannensupie mpsiMas u  1wiockocTs. Ompenenenue. [lpusnak. CBoiicTBa.
[Tapannensubie mwnockoctu. Onpenenenue. [Ipuznak. CBoiicTaa.

Tetpasap u ero snemenTsl. [lapannenenumnesn u ero snemMeHTsl. CBOWCTBANIPOTHUBO-
MOJIOKHBIX TpaHei U JauaroHaiied mnapamnenenunena. Iloctpoenue

OCHOBHBIX CECUCHUMN

[IpakTuueckoe 3ansitue Ne 10 Terparap u ero snementsl. [lapamienenunen u ero
aneMeHThl. CBONCTBA MPOTUBOIIOJIOKHBIX IPaHEl M JuaroHaJlel napajuienenunenia

Tewma 2.3. [lepnenauky-

Conepxanne yueOHOTO MaTepuaia

JSIPHOCTH MPSAMBIX,
MPpAMOM u

[lepnennukynsapusle npsMele. [lapannensHelie npsMble, NEPIEHAUKYISIPHBIE KIUIOC-
KocTu. IIpu3HaK neprneHIuKyIspHOCTH NPSAMOU U IIIIOCKOCTH

OK 01, OK
03,

OK 04, OK
07




IJTOCKOCTH, TNTOCKOCTEH

[Ipaktuueckoe 3anstue Nell,12
MJIOCKOCTH.

[Ipu3Hak NEepHneHAMKYJIAPHOCTH MPSAMOU U

Tema 2.4.

[lepnienaukynsap ¥ HaKIOHHAS.
Teopema 0 Tpex
NePHEHANKYISIpax

Conepxanne yueOHOTo MaTepuaia

[Tepnienukyap ¥ HaKJIOHHAA. Teopema 0 Tpex NEPHEHIUKYIIIPax. Yol MEXIY IPIMOU U
IJIOCKOCTBIO.

VYron Mexay mIocKocTsMU. IepreHIuKyIIspHbIe IITOCKOCTH.

Paccrostaust B mpocTpaHCTBE

[Tpaktuueckoe 3anstue Nel3 Vrom Mexay mpsAMoii U MIOCKOCTBIO. YTOT MEXIY
mI0cKocTAMH. IlepneHIuKyIIIpHBIE INIOCKOCTU. PacCTOSIHUS B IPOCTPaHCTBE

Tema 2.5. KooprunaTsl 1
BEKTOPBI B IPOCTPAHCTBE

Copneprxanue yueOHOro MaTepuaia

JlekapTOBBI KOOPAMHATHI B TPOCTPAaHCTBE. BekTopsl B mpocTpancTBe. CloxeHne u
BBIYMTaHKE BEKTOPOB. Y MHOKEHHE BeKTOpa Ha yuciio. CKalsipHOE MPOU3BEACHUE
BEKTOPOB. [IpocTelinive 3a1aun B KOOpAMHATAX

[Tpaktnueckoe 3anstue Nel4 Ckansproe mpomssenerne BekTopos. [Ipocreiinme 3amxaun B
KOOpAWHAaTax

Tema 2.6. IIpsmble U III0CKOCTH
B IPAKTUYECKHUX 3aa4ax

IIpodeccuonaibHO-OpMEeHTHPOBAHHOE COAeP KaHNeE (COAepPKAHNE PUKJIIATHOTO
MO/LYJIst)

B3aumHoe pacrnoniokeHue mpsMbIX B IpocTpaHcTBe. [lapamienbHocTh mpsMoil u
IJIOCKOCTH, NapaJUIeIbHOCTh IIJIOCKOCTEM, NEPHEHAUKYJSIPHOCTh IUIOCKOCTEH.
PacrnonoxxeHre npsMbIX U TNIOCKOCTEH B OKpYyKarolieM Mupe (Ipupo/ie,

apXUTEKTYype, TEXHUKE). Penienre npakTHKO-OpUEHTHPOBAHHBIX 3a7a4

[Ipaktnueckoe 3ansitue Nel5 PacnonokeHue mnOpsIMBIX W IUIOCKOCTEH B
OKpY’KaroleM Mupe (IpUpoJIe, apXUTEKType, TEXHHUKE).

Nel6 Pemenne npakTHKO-OpUEHTUPOBAHHBIX 3a7a4

Tema 2.7 Pemenne 3amau.
[Ipsambie u MIJIOCKOCTH,
KOOpAWHATBl W BCKTOPbLI B
MPOCTPAHCTBE

Coneprxkanne yueOHOTO MaTepuaia

PacrionoskeHre mpsIMBIX M TUIOCKOCTEW B MpPOCTpaHCTBE. llepneHauKynspHOCTh U
MapajIeIbHOCTh MPSIMBIX U IJI0CKOCTEH. JlekapTOBbI KOOPAUHATHI B IPOCTPAHCTBE.
Bexkrtops! B ipocTpancTBe. Cl10KE€HUE U BBIMUTAHUE BEKTOPOB. Y MHOKEHHUE BEKTOPA
Ha uncio. KoopanHatel BekTopa

IIpakTueckoe 3ansitue Nel7 KontponbHas pabora




Pazgen 3. OcHoBbl TpuroHomerpuu. Tpuronomerpuueckue (pyHKIHH 26/17
Tema 3.1 Copneprxanue yqeOHOT0 MaTepuana 4 OK 01, OK
Tpuronomerpuueckue Panuannas mepa yria. I[IoBopoT Touku BOKpYT Hauasia koopauHaT. OnpesiesieHue CuHyca, 2 02, OK 03,
(YHKIMH [POU3BOJIBHOTO KOCHHYCa, TAHI'€HCA M KOTAHTeHCA. 3HAKU CUHYCA, KOCHHYCAa, TAHT'€HCA U KOTaHT€HCa 110 OK 04, OK
yria, yucia YeTBEPTSIM. 3aBUCHUMOCTb MEXY CUHYCOM, KOCHHYCOM, TAHT€HCOM U 05
KOTaHI'€HCOM OJTHOTO U TOTO K€ yriia
ITpaxTnueckoe 3ansaTue Nel8 3aBUCMMOCTh MEXy CHHYCOM, KOCUHYCOM, TAHT€HCOM U 2
KOTAHT€HCOM OJJHOTO U TOTO JK€ yIia
Tema 3.2 OcHoBHbIE Coneprxanue yueOHOTo MaTepuaa 4
TPUTOHOMETPHICCKHE Tpuronomerpuueckue ToxxnecTBa.  IIpeoOpazoBanus MIPOCTEUIINX 1
TOKACCTBA TPUTOHOMETPUYECKUX BbIpakeHU. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC YTJIOB 0. U
-a
I[Tpaktiueckoe 3ansaTue Nel9 IIpeoGpa3oBanue mpocTeHIINX TPUTOHOMETPUUECKUXBBIPa- 3
KEHUN
No20 ITpeobpa3oBaHue TPOCTEHUIINX TPUTOHOMETPUUECKUX BhIPAsKEHHUH
Tewma 3.3 Tpuronomerpudeckue| Conepxanue yueOHOro Mmarepuaia
(yHKIHH, MX CBOICTBA U OO6nacTh ompeesieHHss 1 MHOYKECTBO 3HAYCHUH TPUTOHOMETpUIECKUX QyHKIUH. UET-
Yl HOCTb, HEYETHOCTh, IEPUOJJUYHOCTh TPUrOHOMETpUUeckuX pyHkuuii. CBoiicTBa urpadu-
KU QYHKIUH y = cos X, Y = sin X, y = tg X, y = ctg Xx. C>xaTue u pacTspkeHue rpauxkon
TPUTOHOMETPUUYECKUX (PYHKIUI.
[Ipeobpa3zoBanme rpahKOB TPUTOHOMETPHUYECKHIX (PYHKITHIA
[TpaxTrueckoe 3anstue Ne21 O6sacts onpeaeneHus 1 MHOXKECTBO 3HAaUCHUI TPUTOHO-
METPUYECKUX (DYHKIHIH
Ne22 TIpeobpazoBanue rpaikoB TPUTOHOMETPUICCKUX (PYHKITHIA
Tema 3.4  OOparnbie Tpu- | ComepkaHue yueOHOT0O MaTepraa
TOHOMETPUYCCKHE PYHKIHN O6patHble TpUroHoMeTpuueckue GyHkuuu. Mx cBoiicTa 1 rpaduku. 2
[Tpaktuueckoe 3ansThe Ne 23 OOparHble TPUTOHOMETPHUYESCKUE DYHKLIHH 2
Tema 3.5 Copepxanue yyeOHOT0 MaTepuana 6




Tpuronomerpuyeckue
ypaBHEHHS U HEPABEHCTBA

VYpaBHeHHe cos X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a. Pemenne
TPUTOHOMETPUYECKUX YPABHEHUI OCHOBHBIX TUIIOB: MPOCTEHIINE TPUTOHOMETPUIECKHE
YpaBHEHHUSI, CBOJSIINECS K KBAaJIPaTHBIM., PEIIaeMble Pa3I0KeHUEM Ha MHOXKUTEIH,
OJTHOPOJIHBIE.

[Tpocreiiue TpUrOHOMETPHUYECKIE HEPABEHCTBA

[Tpaktuueckoe 3anarue Ne24 Peinenre TPHTOHOMETPUYECKHX YPABHCHHI OCHOBHBIX THIIOB:
MPOCTEHNIINE TPUTOHOMETPUYECKHE YPaBHEHUS, CBOJISAIINECS K KBapaTHBIM, peliaeMble pas-
JIO)KCHHUEM Ha MHOXUTCIIU, OJHOPOJHBIC

No 25 TIpocreiiiiivie TPUTOHOMETPUUECKHE HEPABEHCTRA

Tema 3.6 Pemenne 3agauy.

OCHOBEI TPUTOHOMECTPUH.

Tpuronomerpuueckue
byHKIMHA

Conepxanue yueOHOro MaTepuana

ITpeoOpazoBanue TPUTOHOMETPUYECKUX BbIpa)KEHUI. Pemenune
TPUTOHOMETPUYECKUX YPaBHEHHUH 1 HEPABEHCTB B TOM YHCIIE C UCTIOIb30BAaHUEM CBOMCTB

byHKIMI

IIpakTueckoe 3ansitue Ne26 KonrposnpHas padota




Pa3znen 4. IlponsBognas u nepoodpasHas GyHKUUH

50/35

Tema 4.1 [Tonsitue | Copmepkanue yd4eOHOTO MaTepuraa 8
pOU3BOIHON. DOPMYIIEI 1 [pupamenue aprymenrta. [Ipupamienue gynkimu. 3anauu, npuBosLIIME K MOHATUIO 2
npaBuiIa IuddepeHIpoBaHNS | npou3BoAHOI. Onpe/eneHre IPOM3BOIHOM. AJITOPUTM OTBICKAHHUS IIPOM3BOIHOI.
®opmynsl nudpdepenuupoanus. [Ipauna muddepenipoBanus
I[Tpaxtuueckoe 3anstue Ne27 OnpezneneHne Npou3BOAHON. AITOPUTM OThICKaHHS 6
MIPOU3BOJIHOMN
No 28 ®opmynsl nuddepennmposanus. [pasina nuddepenipoBanms
No29 ®opmyns muddepenumposanms. [Ipasuina muddepennmpoBanms
Tema 4.2 Tlomstme o | Coxeprkanue yueOHOro MaTepuaia 8
HENPEPBIBHOCTH  (DYHKIUH.
Metoa uHTEpBAIOB [Tonsitue HenpepniBHOM (QyHkuuu. CBoiicTBa HempepbiBHOW (QyHKIuH. CBA3b MEXKAY 2
HETPEPHIBHOCTHIO U JU(DepeHIIpyeMOCThI0 (QYHKIIMUA B TOYKE. ANTOPUTM pELICHUS
HEPaBEHCTB METOJIOM HHTEPBAJIOB
[Tpaktuueckoe 3aHsATHE Ne30 CBsi3b MeXkIy HENMPEPHIBHOCTHIO M AHD(EPEHINPYEMOCTHIO 6
(YHKLIMH B TOUKE.
No31 AJTOpHUTM pElIeHHs] HEPAaBEHCTB METOIOM HHTEPBAJIOB
No32 Anroput™ perieHrs HepaBeHCTB METOI0OM HHTEPBAJIOB
Tema 4.3 Coneprxanue yueOHOTO MaTepuana 4
I'eomerpuueckuit u
['eomeTpryecKuil CMBICI MPOU3BOAHOM (HYHKIUH — YTI0BOM KOA(PDUIIMEHT KacaTeIbHOH K 2
buznueckuit CMBICT | TpaduKy QYHKIMH B TOUKE. Y paBHEHHE KacaTeNbHOW K rpaduky QpyHKIHMU. ANTOpUT™M
IPOU3BOTHON COCTaBJICHUS YpaBHEHUs KacaTeJIbHOM K Tpaduky QyHKIUU
y=f(x)
[Tpaktuueckoe 3anarue Ne33 Ypasuenue kacateabHO# K rpaduKy GyHKIHH. AITOPUTMCO- 2
CTaBJICHUS YPABHEHUS KacaTelbHOM K rpaduky Gynkuuu y=f(x)
Tema 4.4 MonotonHocts | Coneprkanue yueOHOro MaTepuania
GyHKIMH. Touku | Bozpacranue u yObiBaHuE YHKIIMH, COOTBETCTBUE BO3PACTAHUS U yOBIBAaHUS (DYHKIIUU 2
SKCTpEeMyMa 3HaKy NPOU3BOJHON. 3a71a4l HAa MAKCUMYM U MUHUMYM. AJITOPUTM
uccnenoBanus (pyHKIMHU U HOCTPOSHUS ee rpaduka ¢ HOMOLIBIO TIPOU3BOAHOI
[Tpaktuueckoe 3anstue Ne34 Anroputm uccneaoBaHus (yHKIMH U MOCTPOCHHS ee rpaduka 2
C TOMOIIIIO MMPOU3BOTHOM.
Tema 4.5 MHccnemosanue | Coneprxkanue yueOHOro Marepuaia 6

OK 01, OK

03, OK 04,

OK 06, OK
07




GyHKIME M MOCTpOEHHE
rpaduxoB

HccnenoBanue QyHKIMNM HA MOHOTOHHOCTb M TOCTPOEHKE TPAQUKOB

[Tpaktuueckoe 3ansTue Ne3S, 36 HccnenoBanue QyHKIHNA Ha MOHOTOHHOCTb M TOCTPOCHHE
rpaduKoB.

Tema 4.6 HauOoiubluee u
HAUMEHbILIEE 3HAYCHUS

byHKIMHA

ConepxaHnne y4eOHOTO MaTepuaa

HaxoxaeHne HanOobIero 1 HAMMEHBILETo 3HaYeHUH QyHKIUi, mocTpoeHuerpadu-
KOB C HCTIOJIb30BaHHEM alllapaTa MaTeMaTHYECKOTo aHaIu3a

[TpakTrueckoe 3ansaTue Ne37 HaxoxaeHne HanHOOIBIIETO U HAUMEHBIIETO 3HAUCHHIA
GyHKIH

Tema 4.7 Haxoxnedue ontu-
MaJpHOTO pe3yJibTara ¢ IIOo-
MOLIBIO  IPOM3BOJHON B
MPaKTHUECKHUX 3aauax

IpodeccnonaabHO-0pHEHTHPOBAHHOE COlePKAHME (COICPIKAHNE MPUKIIAHOTOMO-
Ty TIs)

Haumensiiee u Hanbomnbinee 3Ha4eHNE HYHKITHN

[Tpaktuueckoe 3anstue Ne38 Hanbonbliee n HanMeHbliIee 3HAYCHHS QYHKIINN

Ne39 Haumensblnee n Hanboublee 3HaYCHUE QYHKIHH

No 40 HaxosJieHH€e ONTUMaJIbHOTO Pe3yjibTaTa ¢ TOMOIIbIO MPOU3BOIHON B MPAKTUYECKUX
3ajavax

Tema 4.8 IlepBooOpaznas
GbyHKIHH. [TpaBuna
HaXO0XKICHUS TIEPBOOOPA3HBIX

Coneprxanue yueOHOTO MaTepuana

O3HakoMJIEHHE ¢ TIOHATUEM MHTErpalia u nepBooOpasHoit 1 GpyHkimn y=f(x). Pemenue
3a/1ay Ha CBs3b MEPBOOOPA3HOM U ee MPOU3BOIHOM, BBIYHCICHHE MEPBOOOPA3HOM IS
nanHoi Gynkuuu. Tabnuua Gopmyn 1is HaX 0K ICHUS

nepBooOpa3HbIX. M3yueHne npaBuia BEIMUCICHHS IEPBOOOPA3HOI

[Tpaktuueckoe 3austre Nod41 Msyuenue nmpaBuna BIYUCICHUS TIEPBOOOPA3HOM

Tema 4.9 Ilnomans Kpuso-
nuHenHou Tpanenuu. Pop-
myna Hetotona — JleiiOHuIa

ConepxaHnue y4eOHOTO MaTepuaa

3aga4u, IPUBOAILKE K IIOHATHIO ONPEEICHHOTO MHTErpala — O BEIYMCIICHUH IUIOMIANN
KpPUBOJIMHEWHOW Tpareuuu. [IoHATHE onpenenéHHOro MHrerpana. ['eomerpudeckuil u
¢uzuueckuii cMpich onpenenaeHHoro uarerpana. @opmyna Hetotona — Jleiibuuma.
Perenue 3a71a4 Ha MpUMEHEHNE UHTETpasa ISl BBIYMCICHUS (PU3MUECKUX BETUYUH

2 @10 ()01 01 (S5 ¢

[Tpaktuueckoe 3anarue Ne4?2 Pemienue 3aqau Ha MPUMEHCHHE MHTErpaia sl BBIYHCIICHHS
(U3MUECKUX BEIUYUH U IUIOLIACH

Tema 4.10 Pemenune 3agau.
[IpousBoaHas Hu
nepBooOpaszHas QyHKIHH.

Conepxanue y4eOHOTO MaTepuaa

®opmynsl 1 paBuna uddepentuposanust. MecnenoBanue GyHKIMI ¢ TOMOIIBIOIPOU3-
BO/iHOM. Hanbonblee n HanMeHblee 3HaueHHs QYHKIIN.

Brruncienne nepsoodpasnoii. [Ipumenenune nepBoodpazHoit




IIpakTHueckoe 3ansitue KonrposnbHas padora

Paspes 5. MHOrOrpaHHHKH U Tesla BPallleHHS 34/27
Tema 5.1 TIlpusma,| ConepkaHue yueOHOTo MaTepuaa 6
napajuIeJIeuIen, Ky0, | TIpusma (Hak/IoHHas, IpAMasl, paBUIbHAs) U €€ snemeHThl. [lapamienenunes. CoiicTaa 2
[IMpaMuzia 1 uX CCICHUA npsSMOYTOJIbHOTO mapayntenenuiena. Kyo. [Tupamuia u e€ sneMeHThI.
[IpaBunbHas nupamuga
[MpakTrueckoe 3anstue Ned43 Ky0. [Tupamua u € 3eMeHTHI. 4
Ne44 INpaBunbHast nupamuaa
Tema 5.2 IlpaBuibHbie CopepxaHnue yyeOHOT0 MaTepuana 4
MHOTOTPaHHHUKH B XKU3HU [Inomanp  MOBEPXHOCTM  MHOTOrpaHHUKOB.  IIpocTeiiniie komOUHAIMM 2
MHOTOTPaHHUKOB. BeIuucieHne 31eMeHTOB MPOCTPaHCTBEHHBIX Guryp (peédpa,
IuaroHainu, yriel). [IpaBunbHbie MHOTOTPaHHUKH
[Tpaktrueckoe 3ausTre Ne45 BrruucieHne 31eMeHTOB IPOCTPAHCTBEHHBIX (UTYp 2
(pé6pa, muaronanu, yrisl). [[paBUIbHBIE MHOTOTPAHHUKH
Tema 5.3 IIpodeccnonabHO-0pHEHTHPOBAHHOE COJEP:KAHHeE (COAEPKAaHUE NPHUKIAJHOTO MOAY- 4
[unuHap, KOHYC, Map U UX JI51)
CCUCHUS [Mumunmap, xonye, cdepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYrOBOTO IMJIMHpA,
OpSIMOTO KPYTOBOro KoHyca. M300paskeHue Ten BpaleHus Ha miockocti. [Ipencrapnenue
00 yceuéHHOM KoHyce. CeueHust KoHyca (TapasienbHOe OCHOBAHHIO M IPOXO/AIIEE Yepes OK 01, OK
BEpILNHY ), CEUECHUs LIUINHpaA (IapauieabHo U 04,
HEPIEHANKYIISPHO OCH), CEUEHHAX L1apa. Pa3BépTka nnnuHapa 1 KOHyca OK (())67’ OK
[Tpaktuueckoe 3anstue Ne 46 Lumuuap, koHyc, cdepa u map. OCHOBHbIE CBOMCTBA MPSIMOTO 4
KpyroBoro nujiMmHapa, npsaMoro KpyroBoro Konyca. I/I306pa>KeHHe TECJI BpalllCHUA Ha IJIOCKO-
ctu. [IpencraBnenue 06 yceu€éHHOM KOHYCE.
Ne47 Ceuenus koHyca (MapauieIbHOE OCHOBAHMIO U MPOXOJSIIEe Yepe3 BEPIINHY ), CeUSHUS
OUIHHApA (TTapauIeTbHO U IEPIICHINKYIISIPHO OCH), CEUCHUSX Imapa. Pa3BépTka mumuHapa U
KOHyca
Tema 5.4 OOwvembl u Copneprxanue yueOHOro MaTepuaia 8
IUIOIIA/IY TIOBEPXHOCTEN TE O6wem npsamoyronpHoro napamuienenunena. Oovem Kky6a. O6beMbl IPAMOI TPU3MBI UITH-
muHapa. O6beMbl MUpaMUIbl U KOHyca. O0beM mapa
[Tpaktuueckoe 3anstue Ned8 O6bem mpsaMoyronpHOro mapamienenumena. O6beM KyoOa. 6

No 49 O6BeMbl IPSIMOY TIPU3MBI U ITAITHHAPA.




Ne50 O6bembl mupamMubl 1 KoHyca. O0beM mrapa

Tema 5.5 [Ipumepsr IIpodeccuonanbHO-0pHeHTHPOBAHHOE CO/lePKAHUe (COIEPKAHIE MPHUKIATHOTO
cUMMeTpuil B ipodeccuu MOJTYJISI)

[TonsaTre 0 cuMMeTpUH B IPOCTPAHCTBE (LIEHTpalbHAsl, OceBas, 3epKaibHas). O0o01meHe
NpeCTaBICHUI O MPABUIIBHBIX MHOTOTPAHHHUKAX (TETpasap, KyO, OKTasap, 10AeKasap,
HUKOCAdIP).

[Tpumepsl cuMmeTpHit B ipodeccun

[Tpaktuueckoe 3ansTHE NoS1 IloHsATHE O CHMMETPUH B IPOCTPAHCTBE (IICHTpabHAsL, OCEBas,
3epKajbHas).

Ne 52 O6o0mIeHne npeacTaBIeHHI O MPABMIIBHBIX MHOTOTpaHHUKAX (TeTpasip, KyO,
OKTas/Ip, AoAeKadIp, MKocasap). IIpumepsl cummeTpuii B mpodeccuu

Ne53 O0oOmeHne npeacTaBIeH 0 MPaBIIIbHBIX MHOTOTPaHHUKaX (TeTpasip, KyO, OKTa’ap,
moneka’ip, ukocadp).IlpumMepsl CHMMETpHIA B PO ECCHI




Copneprxanue yueOHOro MaTepuania

O0BeMBI 1 romraau MOBEPXHOCTH MHOT'OI'PAHHUKOB U TCJI BPALICHUA

Tema 5.6 Pemenue 3agad. [IpakTnyeckoe 3aHsATHE 4
MHOrorpaHHukKn M Tena [Ipaktuueckoe 3anstie Ne54 KonrponsHas pabota 2
BpalleHus
Paspen 6. Crenenn n kopuu. CTenenHas, mokazareJbHasg H Jorapupmuueckass QyHKIHA 42/32
Tema 6.1 Crenennas Coneprxanue yueOHOTO MaTepuana 4
byHKIHS,EC CBOICTRA. [ToHsiTHE KOpHSA N-OM CTENEHU U3 JECUCTBUTEIBHOrO uuciia. DYyHKIUU y = n\x ux 2
I[IpeoOpa3zoBaHue BbIpaXKeHUI ¢ | cBolicTBa 1 rpaduku. CBoiicTBa KOpHS n-oi crenenu. [IpeoOpa3zoBaHue MppalmoOHaIbHBIX
KOPHSIMM N- O} CTETIEHN BBIPAKCHUI
[pakTueckoe 3anaTue Ne55 [IpeoOpazoBanue HppallMOHATIBHBIX BHIPaXKEHUN 2
Tema 6.2 Csoiictea crenenu ¢ | Conepxanue yueOHOro MaTepHaa 6
paloOHaIbHBIM u [TonsaTHE CTENEHN C pallMOHAIbHBIM NoKa3aTenaeM. CTeneHHble QYHKINH, UX
JIEVCTBUTEIbHBIM MOKAa3a- CBOMCTBa U rpaduKu
TEJISIMU [IpaxTrueckoe 3anstie Ne56 IloHATHE CTENEHU C PALIOHAIBHBIM IIOKa3aTeNEM 5
Ne 57 CtenenHble GYHKIMHU, X CBOMCTBA U rpaQUKu
Ne 58 CreneHHbBIC (GYHKIMH, MX CBOMCTBA U rpaduKu OK 01. OK
Tema 6.3 Pemenue Coneprxkanue yueOHOTO MaTepuaa 5 02, OI& 03,
UPpALMOHANIBHBIX YpaBHEHUN | PaBHOCWMIIBHOCTB MppallMOHAIBHBIX YPAaBHEHUN. MeTO/ bl MX peleHus OK 05, OK
[Tpaktuueckoe 3ansaTre Ne 59 PaBHOCHIIBHOCTD MppallMOHAIBHBIX YPaBHEHUI HHEpa- 4 07
BEHCTB. M€eTO/1bI UX pPELICHHUS.
Ne60 PaBHOCHIIBHOCTB HPpALIMOHATBHBIX YPABHEHUI U HEpaBEHCTB. METO/Ibl X peLeHuS.
Tema 6.4 IlokasarenspHas | Conepikanue yueOHOro MaTepHana 8
(Gynkuus, ee coiictsa. [loka- | Cremens ¢ IpOM3BOIBHBIM AEHCTBUTENBHBIM MOKazaTeneM. OnpeeeHne moKa3aTelbHONn
3aTeIbHBIC YPABHCHMS W HEPA- | (QyHKIMU U ee CBOWCTBA. 3HAKOMCTBO C IIPUMEHEHHEM MoKa3aTenbHoi (yHKIuK. Pemenne
BEHCTBA IIOKA3aTENIbHBIX YPaBHEHUN METOJIOM YpaBHUBAHUS IOKa3aTesleil, METOJOM BBEICHUS
HOBOU IIEPEMEHHOM,
(GyHKLIHOHAIBHO-TpaQUIEeCKUM MeTO/I0M. Perienne noka3arenbHbIX HEPaBEHCTB
[TpakTrueckoe 3ansTue Ne61 Pemienue nokazaTeabHbIX YpaBHEHUI METOI0M 6

yYpaBHHBAHUS MTOKA3aTeNIeH, METOIOM BBEJCHHUS HOBOU NMEPEMEHHOM, QyHK-
III/IOHaJ'II)HO-Fpa(l)I/ILIeCKI/IM METOAOM

Ne62 Penienue nokas3areabHbIX YPaBHEHUI 1 HEPABEHCTB




Ne63 Pemienne nokasarenbHbIX HEPaBEHCTB

Tewma 6.5 Jlorapudwm uncna. Copneprxanue yueOHOro MaTepuania 5
CaoiicTBa J0rapugmMoB Jlorapudwm umcia. Coiictsa oraprdmon. Onepanus JorapuMUpOBaHUS
[Mpaktuueckoe 3anstue Ne64 CBoiicTBa JOTapuMOB 4
No65 CroiicTBa morapupmoB
Tema6.6 Coneprxanue yueOHOTO MaTepuana
Jlorapudpmuyeckas byukuust, | Jirapupmudeckas GyHKIus U ee cBoiicTBa. IoHATHME JOrapH()MHUYECKOrO YpaBHEHHS.
ee  CBOHCTBA. Omneparusi MOTEHIIMPOBAHUS. TPH OCHOBHBIX METOJa pEIICHUs Jorapu(hMHUUECKUX
JlorapudmudecKkue ypaBHeHuUs, ypaBHEHHH: (PYHKIHOHATBHO-TPa)UUSCKUAN, METO] MOTCHIIUPOBAHKS, METOJ BBEICHUS
HCPABCHCTBA HOBOI epeMeHHoM. Jlorapudpmudeckue
HEpaBEHCTBA
[Tpaktuueckoe 3auste Ne66 Jlorapudmser. Jlorapudmudeckas GyHKIus 7
Ne67 Pemenue norapuMU4IecKux ypaBHEHUN
Ne68 Pemenwue orapupmMudecKkux ypaBHEHUH
Ne69Pemenune norapuMuyeckux HepaBEHCTB
Tewma 6.7 Jlorapudmsl B IIpodeccuonanbHO-opHeHTHPOBAHHOE cOJep:KaHUe (COIEepKAHKIE MPUKIATHOTO MOTYJIS) 2
MPUPOJIE U TEXHUKE
[Tpumenenue norapudma. Jlorapudmuueckas crmpaib B IIPUPOJIE.
Ee  Maremarnueckue CBOMCTBA
IIpakTHueckoe 3aHsiTHE 2
Ne 70 [Ipumenenue norapudma. Jlorapupmuueckas crnmpaib B
MPUPOJE. EemaTeMatrnueckue cBOMCTBa
Tema 6.8 Pemienue 3amay. ConepxaHnue y4eOHOTO MaTepuaa 2
CrenenHas, oKasaTenbHas U | CreneHHast, IOKA3aTeNbHAS H JOrapuMIIecKas (GyHKIMH. PeleHne ypaBHEHH7IT
JlorapuMueckas pyHKuH IIpakTHyeckoe 3ansitue Ne71KonTpombHas pabota
Paznen 7. JjeMeHTHI TEOPHHM BEPOSITHOCTEH W MAaTeMAaTHYECKOH CTATHCTHKH 32/26
Tema 7.1 Coo0site, | Comepxanue yueOHOro MaTepuana 8
BEPOSTHOCTH COOBITHL. CoBMecTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSATHOCTH CyMMBbI COOBITHI. 2
Crnoxenue u YMHOXCHHE VcoBHas BEPOATHOCTD. 3aBHCHUMBIE 1 HE3aBHCHMBIE COOBITHS. TeopeMbl O BEPOSITHOCTH
BCPOATHOCTCH MIPOM3BEICHUS COOBITUI
[Tpaktuueckoe 3ansTre No72 DieMeHTh KOMOMHATOPHKH, CTATHCTHKH M TCOPUUBEPOSITHO- 6

cTeit
Ne73 TeopeMbl 0 BEpOSITHOCTA CYMMBI COOBITHIA.
Ne74 Teopembl 0 BEPOSITHOCTUIIPOU3BEACHUS COOBITHI




OK 02, OK
03, OK 05

Tema 7.2 BeposiTHOCTB B
npogecCHOHAIBHBIX 3aa4ax

IIpodeccHonanbHO-OPHEHTHPOBAHHOE COIEPKAHME (COJCPKAHUE MPHKIATHOTOMO-
Ty JIsT)

OtHOCHTENBHAS YaCTOTA COOBITHS, CBOMCTBO €€ YCTOWIUBOCTH. CTaTHCTHYECKOCOTpeIeNie-
HHe BeposiTHOCTH. OIleHKa BEPOSITHOCTH COOBITHS

IIpakTHyeckoe 3aHsITHE

Ne75 OTHOCHTETbHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOHYUBOCTH.

Ne76 Cratuctrdeckoe ornpeieNieHue BepoSTHOCTH.. OIEHKa BEPOSITHOCTH COOBITHS

No77 Ipencrapienue TaHHBIX. 3a1a4l MATEMATHIECKON CTATHCTHKH B IPO()ECCHOHATBHOM
JeATEbHOCTH

No78 3amaun MaTeMaTHIEeCKOU CTAaTUCTHKHU B IPO(eCCHOHAIBHOMN AESITEITEHOCTH

Tema 7.3 JluckpetHas ciy-
yaliHas BeIMYKHA, 3aKOH €¢
pacnpeneieHus

Coneprxanue yueOHOTO MaTepuana

Bupp! ciydaiinbix BenyurH. OnpeaeneHue JUCKPETHON CITy4ailHOW BETUYMHBI. 3aKOH
pacrpeneneHus AUCKPETHOM cllydailHO — BeIMuMHbI. Ee uncioBbie
XapaKTEPUCTUKU

[TpakTrueckoe 3anstue Ne 79 3akoHpacnpeaeiaeHus TMCKPETHOM CITy4YailHON BEIUYHHBI.
Ne80 HucnoBble XapaKTEpUCTUKH JUCKPETHOM CITydyallHOM BETMYHMHBI
Ne81YucnoBble XapaKTepUCTUKHU JUCKPETHOM CIy4aiiHOM BETUYHH

Tema 7.4 3amaun mare-
MATUYECKOMN CTATUCTHKHU.

Copneprxanue yueOHOro MaTepuania

[TepBuuHas 00pabOTKa CTATUCTUYECKUX JAHHBIX. UHCIIOBBIE XapaKTePUCTUKH
(cpennee apupmeTHUECKOE, MEIMaHa, pa3Max, aucnepcus). Pabora ¢ Tabnunamu,rpadu-
KaMU, fuarpamMmmMmamMmu

[Mpaxtuueckoe 3anaTue Ne§2 YuncnoBble XapaKTepUCTUKH (CpeaHee apuMeTHIeCKoe,
MeJIMaHa, pa3Max, TUCIepCusi).

Ne83 Pabota ¢ Tabnumamu,

rpadukamu, TuarpaMMamMu

Tema 7.5 DnemeHTbI TEOpUH
BEPOSTHOCTEH U Ma-
TEMaTHYECKOH CTATHCTHKH

Copneprxanue yueOHOro MaTepuania

CroxeHne 1 yMHOXKEHUE BEPOSATHOCTEH. J(MCKpeTHas cilydaliHas BEJIMYMHA, 3aKOH €€
pacnpeneneHus. 3a1a4d MaTEMaTHYECKOM CTATUCTUKH.

IpakTuyeckoe 3anstue Ne84 KonrponpHas pabora

Koncynbranuu

[TpomexyTrounas arrectanus (JK3aMeH)

Bcero:

W B




3. YCJIOBHUSA PEAJIU3ALIMUA TIPOT'PAMMBI YYEBHOM JUCIUITIUHBI

3.1 TpeboBaHNsA K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMYOOecIe4eHuI0

Jlig peanu3zanuy nporpaMMbl y4eOHOM AUCHUIIIMHBI JOJIKHBI ObITh PEIYCMOTPEHBI Clie-

AYHOIIHUE CIICHUAJIbHBIC IIOMCIICHHNA:

KaOMHET MaTeMATHKH, OCHAIEHHBIN B COOTBETCTBUM C 00pa30BaTEIBHON MPOrPaMMOM IO CIIEIHAllb-

HOCTSIM.
Oo6opynoBanue: GyHKIMOHATBbHAS MEOeINb it 00eCIeYeHHsI MOCA0YHBIX MECT MO0 KOJIHMYECTBY

oOyyJaronmxcs; (GyHKIMOHaNbHas MeOenb i 000pynoBaHHUS pabo4yero mMecra IMpernogaBaTels,
KOMITJICKT CIIPaBOYHON M HOPMATUBHOHM TOKYMEHTAIMH; HHPOPMALMOHHBIE CTEHBI; HATJISIHBIC TIOCOOUS
IO OCHOBHBIM pazzeiiaM Kypca (B 3JICKTPOHHOM BHJIE - TIPE3CHTAITNH ); METOANYCCKIE ITOCOOUS IS TIPO-

BECHMUSI IPAKTHYSCKUX 3aHATHIT; HA0OP T€OMETPUYECKUX Tell.

TexHuueckune cpencTna:

KOMITBIOTEP C JIMLIEH3UOHHBIM MPOTrPaMMHBIM OOecrieueHreM; 000pyI0BaHUE ISl OTOOpaKEHUS

rpaduveckoil nHpOpMAIMU U €€ KOJTICKTHBHOTO IIPOCMOTpa: TeneBu3op, MDY, ayaAnoKoIOHKH.

3.2. UudopmanuonHoe obecnevyeHue peajsn3aniu mporpaMmmsl
Jlnst peanu3anii IpOrpaMMbl OMOIMOTEYHBIH (OHI 00pa30BaTENBHON OpTaHU3AINH
JIOJKeH UMETh MeYaTHbIE W/WIK 3JIEKTPOHHBIE 00pa3oBaTelibHble U MHPOPMAIMOHHBIE peCcyp-
CBI, JJI UCTIOJIB30BaHUsl B 00pa3oBatenbHOM Mpouecce. [Ipu ¢popmupoBannn 6UOIMOTEYHOTO
¢donma obpa3zoBaTeNbHON OpraHu3anuell BEIOUpAeTCsl HE MEHee OJTHOTO M3/IaHUS U3 MEepPEUHC-
JICHHBIX HIDKE TIEYaTHBIX M3IaHUHM U (WIIN) SJIEKTPOHHBIX W3JaHHUI B KAYE€CTBE OCHOBHOTO, ITPH

9TOM CIIMCOK, MOXKET OBITh JOITIOJIHEH HOBBIMU U3 aHUSMHU.

3.3. OcHOBHbBIE MeYaTHbIE U3TAHUS
1.  M.U. bammakos, Y4e6. mocobue yist Ha4YaIbHBIX U Cpe/lHe TPO(PEeCCHOHANBHBIX. YUeO.
3aBejqieHne, -M: « Axagemus» 2022. — 256 c.
2. M.M. bammakoB, CoopHUK 3a1a4 MPOGUIBLHON HAMIPABICHHOCTH: y4e0. mocooue s
CTYJICHTOB 00yYaronuxcs 1mo npodeccusiM B CIeNUaIbHOCTAM cpel. pod. odpa3oBaHus, -
M: « Akagemus» 2022. — 223 c.
3. B. Boromomnos , [IpakTudeckue 3aHsATHS O MaTeMaTuke: Y4eb. mocodue uisi CpeTHuX
crerl. yue0. 3aBenenue, M: «Bricmas mkomnay 2022
4. I.A. AnumoB, AnreOpa 1 Havana ananuza: YueOnuk 1 10-11 k1. obmeoOpa3zonar.
Yupexnenuii, M: «IIpocsemenue» 2021

5. JLC. Aranacsn, ['eometpus, 10-11: yaeOHuK 151 00111€00pa30BaTENBHBIX YUPEKICHHI:



6a3oBbiil u podui. Yposuu, M: «IIpocsemienney, 2021

3.4 JlonoiHUTEIbHbIE HCTOYHUKU:
1 C.M. Hukonbckuii. Anrebpa u Hauyana aHanuza. upaktudeckuii marepuan. 10-11
knacc. bazoBslii u npodunbHb ypoBHH. M: IIpocBemenue, 2021

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

3.5 UnTepHeT-pecypchbl.
1. Enunas xoymiekiust MUQPpPOBBIX oOpa3oBarenbHBIX pecypcoB. - URL: http://school-

collection.edu.ru / - TeKCT: 3JI€KTPOHHBIH.

2. WNudopmammonHas cuctema «EnumHOE OKHO MocTyna K 00pa3oBaTeNbHBIM

pecypcam». - URL: http://window.edu.ru / - TekcT: 31eKTpOHHBIN.

3. Hayunas snextponnas 6ubnuoreka (HOB). - URL: http://www.elibrary.ru -

TekeT: DIeKTPOHHBIN.

4. OrtkpoiTeii KOJIeK. Matematuka. - URL: https://mathematics.ru / - TekcT:

3JIEKTPOHHBIM.

5. TloBropum matematuky. - URL: http://www.mathteachers.narod.ru / Texkcrt:

3JIEKTPOHHBIM.

6. CropaBOYHHK IO MaTE€MaTUKE IJIs IIKOJbHUKOB. -

URL: https://www.resolventa.ru/demo/demomath.htm / - TekcT: 37meKTpOHHBIN.

7. CpenHss MaTeMmatudeckas MHTepHeT mikoia. - URL: http://www.bymath.net / -

TekcT: 2eKTPOHHBIN.

8. @enepanbublii nopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / -

TekeT: 2IeKTPOHHBIN.

9. ®enepanbHBIN IEHTP MHOOPMAIMOHHO-00Pa30BaTEIBHBIX PECYPCOB. -

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

OBIIIEOBPA30OBATEJBHOMN JUCIHUILIAHBI

KoHTponb u oueHka pe3yibTaToB OCBOEHHS 0011e00pa30oBaTeNbHON AUCLMIIIUHBI

PacKpbIBAIOTCS uepe3 AUCLUILIMHAPHBIE pe3ysbTaThl, HAllpaBJICHHbIE Ha (OPMUPOBAHUE

O6IJ_II/IX KOMIIETEHIUM IO pasaciiaM U TCMaM COACPKAHUA yqe6Hor0 MaTepuaia.

Pezynomamut 06yuenun

Kpumepuu ouenku

Memoowt ouenxu

[lepeuens 3HaHUN, OCBAMBAaEMBIX B

paMKax AUCHUILINHBI:

-BIaJICTh METOJAMH JIOKA3aTEIbCTB,

aIropuTMaMu  pEIICHMs  3aj]ady;
yMeHue (GopMyIHpoBaTh Ompeserie-
HUS, AKCUOMBI U T€OPEMBI, MIPUME-
HATb MX, NPOBOAUTH JOKAa3aTesb-
HBIE PACCyKJICHHs B XOJ€ PEUICHUS
3a/1a4;

-CBOIiCcTBa apu(METHIECKOTO KOp-
Hs HaTypaJIbHOM CTEICHU;

- CBOMCTBA CTENEHH C paLHO-
HaJIbHBIM [TOKA3aTeNEM;

-CBOMCTBa JIOrapu()MoB U OCHOB-

HOE Jlorapu(MHUUECKOEe TOXKIe-
CTBO;
- OCHOBHBIE  TPHTOHOMETpHYE-

cKue GOopMyIIb;

-BBIOMpATh  CITIOCOOBI
peureHus 3aja4  Ipo-
(beccuoHanpHO  jes-

TEIIbHOCTH;

-OBJIAJICHUE YHUBEP-

CAIbHBIMU ~ Y4EOHBIMU
O3HaBaTEIbHBIMU JICH-
CTBUSIMH:. 0a30BEIC JIO-
TUYECKUE IEeHCTBUSI:

- CaMOCTOSITCIILHO
hopmynupoBaTh u
aKTyaJIu3upoBaTh MPO-

OnemMy, paccMaTpuBaTh

€C BCCCTOPOHHC,

TectupoBanue.

YcTHbIi onpoc.

OueHka pe3ynbTaToB MpHU
pELIECHNH 3a]1a4
MaremaTHdecKuii TUKTaHT.
NunuBunyanpHas camocCTo-
aTejbHas paborta.
IIpencraBnenue pesyiibra-

TOB MPAKTUIECKHUX paboT.

OueHka pe3yJbTaTOB WH-
JTUBUIYaTLHOTO KOHTPOJIS B
dbopMe cocTaBlIeHHUS KOH-

CIICKTOB.

- TabnuIa MPOU3BOTHBIX
AJIEMEHTApHBIX (YHKIMIH;

- YMETh OIIEPUPOBATh NOHATHAMHU:
CJIy4aiHBIN OIBIT U CIIy4YalHOE
COOBITHE, BEPOSITHOCTh CITy4aiiHOTO
COOBITHS; YMETh BBIYUCIIATH
BEPOSATHOCTH C UCIIOJIb30BAHNEM

rpaUueCKUX METOIOB; MPUMECHSTh

-yCTaHaBIMBaTh CyIlle-
CTBEHHBIM MpPHU3HAK WIH
OcHoBaHus Ui CpaB-

HEHUsI, KiIaccu(uKauu

1 000011 S
- OMpenenATh LU
JESATENILHOCTH, 3az1a-

BaThb [IaPAMETPBI U KPU-




(OpMYJIBI CIOKEHHS U YMHOXKEHHS
BEPOSATHOCTEH, KOMOMHATOPHBIE
(hakThl U GOPMYJIBI TIPH PEIICHUH
3a/1a4;

- aKCHOMBI CTEPEOMETPHHU

-yMETh ONEPUPOBATH MOHATHUSIMHU:
TOYKa, MpsMasi, IUIOCKOCTb, IIPO-
CTPaHCTBO, JBYI'PaHHBIH  YTOJI,
CKPEIMBAIOIINECS TIPSMBIE,
[lapannenbHOCTs W MEPHEHIUKY-
JSIPHOCTH TIPSIMBIX M TUIOCKOCTEH,
YTOJ MEXIy MPSMBIMH, YTOJI MEX-
Iy TPSMOH M TUIOCKOCTBIO, YTOJ
MEXJy IJIOCKOCTSAMHU, PAacCTOSHUE
OT TOYKH JO IUIOCKOCTH, PacCTOs-
HHUE MEXIy NPSMBIMH, PacCTOSHHE
MEXIY TIOCKOCTSIMH;

- YMETh ONEPUPOBATH MOHATHAMU:
MHOTOTPaHHHK, CCUYCHNE
MHOTOTpaHHHKA, KyO,
napauiesIenuIe, Ipu3Ma,
nupamMua, purypa u moBepxHOCTb
BpalleHusl, IUINHIP, KOHYC, 1Iap,
cdepa, ceueHus: GUrypsl

BPAIICHUS, TUNIOCKOCTb,
Kacaromasicst cpepbl, HIUH/PA,
KOHYCa, TUIOIIAab TOBEPXHOCTH

ImUpaMu bl

TEPUU UX JOCTHIKEHUS;
-BBISIBJISITH  3aKOHOMEp-
HOCTH U

[IpotuBopeuust B pac-
CMaTpUBAacMbIX  sIBJIE-
HUSIX;

- BJIaJICHUE OCHOBHBIMU
MOHATUSAMHU O TUIOCKHX
U  TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (QUry-
pax, HMX OCHOBHBIX
cBoicTBax; chopmMHpo-
BaHHOCTb YMEHHS pac-
M03HaBaTh Ha 4Yepre-
&Kax, MOJENIX U B pe-
QJIBHOM MHpE TeoMeT-
burypei;

N3YyYeH-

pUyecKue

MPUMEHEHUE
HBEIX CBOWMCTB T€OMET-
uryp u

dbopMyn AN pereHus

PpHUECKUX

TCOMCTPHUYCCKUX 3ajlavd
n 3aJa4 C IIpPaKTHYC-

CKHM COACPKAHUCM.

[Iepeuenb ymMeHUl, OCBaNBaEMBbIX B

paMKax JUCHUIUIAHBI:

-IIPOBOJUTHL TOXIACCTBCHHLIC
npeoOpa3oBaHusl BBIPAKEHUH,
COJIepKAINX CTETICHHBIE,

IIOKa3aTCJIbHBIC,

- yYMeTh TEPEHOCUTh
3HAHHUA B I103HABATCJIIb-
HYIO U IPaKTUYECKYIO

oOactu KU3HEoes-
TENBHOCTH; YMETh WH-

TErpUPOBATH 3HAHMS U3

[IpencraBnenue pe-
3yJIbTaTOB IIPaKTH4E-
CKHX paloT. 3ammura
TBOPYECKUX  padoT.
KontponwsHast pabo-

Ta.




Jorapudmuyeckue u pa3HbIX Brinonnenue 3ananuii
TPUTOHOMETPHUYECKHE (YHKIUH; Ha  DK3aMEHE
-CTpOUTh TpaUKH CTEICHHOW, | TPEIMETHBIX obma-

MIOKa3aTeNbHOM,  Jorapupmuue- | cTe;

CKOl M  TPUIrOHOMETPUYECKMX | YCTaHABJIMBATH CyIlE-

GbyHKIWIA; CTBEHHBIN NIpU3HAK

-pematbh MPOCTEHIINE YPABHCHUS
U HEPABEHCTBA, COJAEpXKAILUE CTe-
IIEHHbIE, IIOKAa3aTeJIbHbIE, JIOra-
pUPMIUECKUE U TPUTOHOMETpHUYE-
ckue QPyHKIUY;

-M300paxaTh reOMETPHUECKUE
(Gurypbl Ha 4epTeKe U MPOU3-
BOJUTH MPOCTEHIIME IOCTPO-
€HHUS Ha IUIOCKOCTH;

-BBIIIOJIHATH  ONEpAallUU  Haj
BEKTOpaMH M IOJIb30BaThCS
CBOMCTBAaMM 3THX OIEpPALIUN.

- YMEHHE HCIONIb30BaTh IPHU pe-
IICHUU 3a]a4 U3y4YeHHbIe (QaKTbl U
TEOPEMBI

IUIAHUMETPUH; YMEHHE

OLICHUBATh pa3sMEphbL 00BEKTOB

OKPY’KaIoIIeTo MUPA;

- pacro3HaBaTh Ha 4YepTekax H
MOZEIAX IIPOCTPAHCTBEHHBIE
(OpMBI; COOTHOCHTD TPEXMEPHBIE
OOBEKTBI C UX ONHUCAHUIMH,

HM300paKECHUSIMU;

- YMCTB pClIaTh TCKCTOBLIC 3a1a4U1
Pa3HbIX THIIOB (B TOM 4YHCIIC Ha
OpONCHTHI, JO0JIM MW 4YaCTU, Ha

NBUKEHHE, paboTy, CTOMMOCTb

TOBapOB U YCIIYT, HAJIOTH, 33aJla4uH

WA OCHOBAHUS IS
CpaBHeHWUsI, Kiaccupu-
Kalu 1 0000IIEeHN;

OTIPECIIATh e Jes-
TEILHOCTH, 3a7aBaTh
napaMeTpbl ¥ KpHUTe-
pUU  UX TOCTYIKEHUS;
-BBISIBIIATE 3aKOHO-
MEPHOCTH M TPOTHUBO-
peuunsi B paccMaTpHBa-

CMBIX SBJICHUAX.




u3 00JacTH yNpaBiIeHUs JIUIHBIMH

U ceMeHbIMU (PMHAHCAMH);

- pemath MpocTeWe KOMOMHA-
TOPHBIE 33/1a41 METOJIOM Tiepedo-
pa, a TaKkKe C HCIOJIb30BAHUEM
W3BECTHBIX (hopmyT;

BBIYHCIIATh B MPOCTEHIINX CITydasx
BEPOSITHOCTH COOBITHH Ha OCHOBE
MOJICYETA YMCIIa MICXOJIOB;
UCTIONIB30BAaTh  NMPHOOPETCHHBIC
3HAHHSA M YMEHHS B TPAKTUIECKON
JEATEIILHOCTH W TOBCEJHEBHOU
KU3HU: JUIS aHalk3a peallbHBIX
YHUCIIOBBIX JIaHHBIX, IIPE/ICTaB-
JEHHBIX B BHJE IUarpamm, Ipa-
¢ukoB; aHanmmza HMHPOpPMALUHU

CTaTHUCTUYECKOTO XapaKTepa.
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