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1. OBIIIASI XAPAKTEPUCTUKA PABOYEN NPOTPAMMBI YYEBHOM
JUCIHUIIVIMHBI OJ. «07 MATEMATHKA»

1.1. ObsacTh NPMMEHEeHUsI IPUMEPHOIi MPOrPaMMbI

Pabouas mporpamma y4yeOHON AMCLUMIUIMHBI SBJSETCS YAaCThIO MPOrPaMMBbl MOATOTOBKH
crnenuanucToB cpeaHero 3BeHa B coorBeTcTBuu ¢ GI'OC CIIO no cnenuansHocTH 40.02.04
IOpucnpynenuus, yTBepaeHHOro mpuka3oM MuHuctepcTBa oOpazoBaHus U Hayku Poccuii-
ckoit @enepanuu Ne 798, 3apeructpupoBanHoro MunucrepctBom toctunuu 01.12.2023 Ne
76207
1.2. MecTo AUCHUIVIMHBI B CTPYKType OCHOBHOH npodeccnoHalIbHO  0o0pa3oBa-
TeJIbHOH MNPOrpaMMBbl: TUCIHTUTMHA BXOIUT B 0011e00pa30BaTEIbHBIIN IUKII.

1.3 Heab 1 miIaHupyeMble pe3yJabTaThl 0CBOCHUS] TMCHMUIIMHBI:

B pamkax mporpamMMel  y4eOHOW AMCIUIUIMHBI OOYYAIOIIMMHCS OCBAUBAIOTCS

YMCHUSA U 3HAHUA

TyaJIM3UpPOBaTh

npobieMy, paccMaTpuBaTh €€ BCECTOPOH-

HE;

- BBUIBIIATH 3aKOHOMEPHOCTH M MPOTHU-

BOpEUHs B pACCMATPUBAEMBIX SIBJIEHUSX;

- pa3BUBAaTh KPEATHUBHOE MBIIUICHUE TPU

pelIeHUN KU3HEHHBIX MPpoOeM

- BJaJeTh HaBBIKAMU y4eOHO- HCCIeao-

BAaTEJIbCKOM M MPOEKTHOM JEATEIBHOCTH,
HaBBIKaMU pa3pelIeHHs pooIieM;

- yMEThb NEPEHOCHUTHh 3HAHUS B MO3HABA-

TENbHYI0O U TPAKTHUECKYI0 O0JacTH KH3-

HEeJIeITeIILHOCTH,

YyMETh HMHTETPUPOBATH 3HAHUS W3 Pa3HBIX

MpeIMETHBIX 00IacTel;

- BBIIBUT'aTb HOBBIC HJACH, IMpCAjlaratb

Ko,
8 YMenus 3Hanusa

OK
OK 01, OK 02, - TOTOBHOCTBH K pr)ly’ OCO3HaHHUE I[EHHO- HepequB 3HaHHI>i, OoCBaMBac-
OK 03, OK04, CTH MacTepCTBa, TPYHOIIOOHE. MBIX B PAMKax JUCLUIUIAHBL:
OK 05, OK 06, - -

CaMOCTOSITENIBHO (OPMYIIUPOBATh U aK -BIaZeTh METONAMH IOKa3a-
OK 07

TCJIbCTB, AJITOPUTMAMU PCUHICHUA

bopmynu-

poBaTh ONpPENECIEHUS, AKCUOMBI

3a/1a4; yMEHUE

U TEOPEMBI, IPUMEHSTh UX, IIPO-
BOJIUTH JI0Ka3aTeIbHbIE PACCyXk-
JICHUS B XOJI€ PELICHHUS 3a/1a4;
-CBOMCTBa apu(hMeTHIECKOT0
KOpHSl HaTypaJbHOM CTele-
HU;

- CBOMCTBA CTEIEHHU C pa-
[IOHAJIbHBIM HIOKa3a-
TeneM;

-CBOMCTBa J0rapupmMoB u oc-

HOBHOE JIOTapU(PMHUECKOE

TOKJIECTBO;




OpUTMHAIIBHBIE TOAXOABI W PEIICHUSA; W | - OCHOBHBIC TPUTOHOMETPH-
CHOCOOHOCTh UX MCIIOJB30BaHUS B MO3HA- | YeCKHUE (OPMYJIBL;

BATEJIbHOM U COLIMAJIBHOM IIPAKTUKE - Ta0nMIa Ipou3-

- COBEpILEHCTBOBAHUE S3BIKOBOM M YUTa- | BOJHBIX 3JIEMEHTAp-

TEIbCKON KYJbTYpPhl Kak HBIX PYHKITUH;

- YMETb OIIEpUPOBATH MOHSTH-
SIMU: CIIy4alHBIN OIBIT U CIIy-
yaifHOE COOBITHE, BEPOSITHOCTD
CJIy4aifHOrO COOBITHS; YMETh
BBIUUCIIATh

BEPOATHOCTH C UCIIOJIB30BAHUEM




CpeacCTBa B38.I/IMO,HCI>’ICTBH$I MCKIOY
JIIOABMU U TO3HAHUA MUPA,

- CaMOCTOATCIIBHO OCYHICCTBIIATH

MI03HABATEIBHYIO JeSTEIIEHOCTb,
BBISBJISITH ~ MPOOJIEMBI,  CTaBUTh |
dbopmynrpoBaTh COOCTBEHHBIC

3aJaun B 00pa3oBaTeILHOM Jiesi-
TE€JLHOCTH W JKU3HEHHBIX CUTYalUsX;

- OBJaJICHHWE HaBbIKaMU y4eOHO- HcC-
CJIEIOBATEIIbCKOM, MPOEKTHOW M COLM-
aJIbHOM JeATEIBHOCTH;

- OCYIIECTBIIATh KOMMYHHUKAIIUH BO BCEX
cdepax KHU3HY;

- pa3BEpPHYTO U JIOTUYHO U3JIaraTh CBOIO
TOYKY 3pEHHS;

C MCIIOJIb30BaHUEM SI3bIKOBBIX CPEJICTB;

- TOTOBHOCTb K T'yMaHUTapHOM U BO-
JIOHTEPCKOU JIESITENBbHOCTH;

- OBJIaJICHUE HAaBBIKAMU Y4€OHO- HC-
CJIEIOBATENIbCKOM, MPOEKTHOW M COILH-
allbHOM JeSITCIbHOCTH;

YMETb

MEPCHOCUTDH 3HAaHUA B

MO3HABATEIIBHYI0O W TPAKTHYECKYIO

00J1aCTH XU3HEACATEIIHPHOCTH, TIPE/IJia-

raTb HOBBIE MPOEKTHI, OIICHUBATH UICH C
MO3UIUN HOBH3HEL,

OPHUTI'MHAJIBHOCTH.

rpaduuecKux METOJ0B; IPUMEHSATh
(bopMyJIBI CIOKEHHUS M YMHOKEHUS
BEPOSTHOCTEH, KOMOMHATOPHBIE (haK-
ThI U (hOPMYJIBI IPU PELLICHUH 3a/1aY;
- aKCIOMBI CTEPEOMETPUH

-YMETb

ONeprupoOBaTh IMOHATUAMMU:

TOYKa, MpsAMas, IUIOCKOCTb, IIPO-
CTPaHCTBO, ABYIPAaHHBIN yroi, ckpe-
LIMBAIOIIUECS TPSIMbIE, IapajlIeIb-
HOCTb ¥ NEPIEHIUKYJISAPHOCTH Ips-
MBIX U IUIOCKOCTEH, YOl MEXIy
NPSIMBIMU, YTOJI MEXAYy HNpSIMON U
IUIOCKOCTBIO, YIOJl MEXKIY IUIOCKO-
CTSIMHM, pAcCTOSHUE OT TOYKH [0
IJIOCKOCTH, PAacCTOSIHUE MEXIY Npsi-
MBIMH, PAacCTOSTHUE MEXKIY IIOCKO-
CTSIMU;

- YMETb ONEPUPOBATH MOHATUSIMU:
MHOTOTPaHHUK, CEYEHUE MHOIO-
rpaHHMKa, Ky0, mapajienenumnes,
npu3Ma, nupamua, purypa u no-
BEPXHOCTb BpALCHUs, LUIUHIP,
KOHYC, Tap, cdepa, ceucHus pury-
PBI BpalIeHHUs], IIIOCKOCTh, Kacaro-

mascs cdepsl, HUIUHAPa, KOHYyca,

IJIOIAb TOBEPXHOCTU MTUPAMUIBI




2. CTPYKTYPA U COJEPKAHUE YYEBHOM IV CIUILIAHBI

Buj yueOHoi1 padoThI

O0BeM B yacax

O0bem o0pa3oBaTeIbHON NPOrpaMMbl Y4eOHOM THCHHUILINHBI 238
B T.4. B (pOpMe NMPAKTHYeCKOI MOATOTOBKH

BT. U..

TeopeTHueckoe o0ydeHue 62
MPAKTUYECKUE 3aHATHS 170
B.T.U.

npodecCUOHATFHO-OPHUEHTUPOBAHHOE COEPIKaHUE 38
Koncynomayuu 2
IIpomexyToUHAS aTTECTAIUS YK3aMEH 4




2.1.

TemaTuyeckuii miaH u COACPRKAHUEC TUCHMIIINHBI

Oo0beMm, Koabl kommne-
HaumenoBanue pasziesoB u .
aKkag.4/B TeHIuH
TeM Coaep:xanue yue0HOro marepuaja u ¢popmMsl oOpranusa-
TOM 4YHCJIe ,
MU 1eATeJIbHOCTH 00y4AOIIUXCH
B popme (¢opmupoBan
NMPAKTHYECKO [MI0 KOTOPBIX
i CIoOCOOCTBYET
NOATOTOBKH, [3J1eMEeHT Mpo-
aKaj. 4 rpamMMbl
1 2 3 4
Pasnen 1. [IloBropenne Kypca MaTeMaTHKH OCHOBHOWM IIKOJIbI 18/15
Tema 1.1 Copneprkanrie yueOHOro Matepuana 3
Llens 1 3amaun MaTeMaTHUKKU
[P OCBOECHMH ClIENMAIBHO- | Llenpb u 3aauu MaTeMaTUKU TTPU OCBOCHUHU CIIEITUAIBHOCTH. 1
ctu. Yucna v BBIYMCIECHUS bazoBble 3HaHMS W yMeHMs 1O MaTeMaThKke B MpodeccHOHATbHON Hu
B ITOBCEJIHEBHOU JIE€ATEIBLHOCTH.
JleficTBUS HaJl TOJIOXKUTEIILHBIMU U OTPHUIIATEIbHBIMUA YU CIIAMH, C
OOBIKHOBEHHBIMU U
JECATUUHBIMH JPOOSIMHU.
JIeWCTBUS CO CTETEeHAMU, (DOPMYJIIBI COKPAILIEHHOTO YMHOKEHHS
[Ipaktueckoe 3anstue Nel.JleHcTBUS HAJ OJIOKUTEITbHBIMU U 2
OTPHUIATENFHBIMU YHCIIAMH, C OOBIKHOBEHHBIMU U JIECITHUHBIMH JPOOSIMHU.
JleWicTBUS cO cTeneHsIMH, (POPMYJIBI COKPAILIEHHOTO YMHOXECHHS
Tema 1.2 Coneprxkanne yueOHOT0o MaTepuana 5

OK 01, OK




HpOI_[eHTHLIe BBIYHMCJICHUA.

YpaBHEHMs U HEPABEHCTBA

[TpocTeie mpoIIeHTHI, pa3Hble CIOCOObI X BhuKcaeHUs. JIMHeHbIe,
KBaJpaTHbIE,

JIpOOHO-JIMHENHbIE YPAaBHEHUS U HEPABEHCTBA

HpaKTI/ILICCKOG 3aHsTHe No2 HpOCTLIe IMPOLICHTHI, pa3HbIC CIIOCOOBI MX BBIYHC-

JICHHA.

Ne3 JIuneiinble, kBaJipaTHbIE, IPOOHO-TMHEWHbIE YPaBHEHNS U HEPABEHCTBA

Tema 1.3.

HpOHeHTHI)Ie BBIYUCJICHHS B

HpO(l)eCCI/IOHaJ'HJHBIX 3aJadyax

IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lePKaHue (CoaepKaHue
NPHUKJIATHOTO

MOJLYJIs1)

HpOCTBIe U CJIOKHBIC TPOUCHTHI. HpOHCHTHBIC BBIYHMCJICHUSA B

npodeccruoHaIbHBIX

3agadax

[IpakTnueckoe 3anstue Ne4 [IpocTbie U C10KHBIE MPOIIEHTHI.

Ne5 IpoueHTHBIE BBIYUCIEHUS B TPOPECCHOHATBHBIX 3aJjauax

02, OK 03,
OK 04, OK

05, OK 06

Tema 1.4

Coneprxanvie yaeOHOrO MaTeprania

Pemmenue 3amay. BxogHou KoH-

TPOJIb

Boruucnenuss u npeoOpa3zoBaHMsA. YpaBHEHUS W HepaBeHCTBA. ['eomerpus Ha

IIJIOCKOCTH

[Tpaktueckoe  3aHsATHe Ne6 Bplumcnenus M npeoOpa3oBaHusl. YpaBHEHHS M
HEPaBEHCTBA.

No7 I'eomeTpus Ha MIIOCKOCTH

[Tpaktrueckoe 3anstue Ne§ KonrtpoasHas padboTa

Pazgen 2 IIpsiMble M VIOCKOCTH B pocTpaHcTBe. KOOpAMHATHI M BeKTOPBI B IPOCTPAHCTBE

30/18




Tema 2.1. OcHOBHBIE TOHATHS
crepeoMeTpud. Pacrionoxenue

MPSIMBIX U IJIOCKOCTEMN

Coneprxanue yueOHOro Matepuaa

IIpenmer crepeomeTpun. OCHOBHbIE NOHATHA (TOYKa, MpsiMasi, IUIOCKOCTb, IIPO-
cTpaHcTBO). OCHOBHBIE aKCHOMBI cTepeoMmeTpuu. [lepecekatomyecs, napaieabHble
U CKPEIMBAOIINECS IPSIMbIE. YTOJ MEX/y NPSAMBIMH B IPOCTPAHCTBE.
[eprieHAUKYASIPHOCTH IPSMBIX. OcHOBHBIE

IIPOCTPAHCTBEHHBIE (PUTYPBHI

[Ipaktuueckoe 3anatue Ne 9 VYrom wMexmy TmpsSMbIME B TPOCTPAHCTBE.

[eprieHAuKyIIpHOCTH MPSIMBIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBI

Tema 2.2. IlapamnenbHOCTb
HPSIMBIX, TIPSIMOH U TIOCKOCTH,

IUIOCKOCTEN

Conepsxkanne yueOHOTo MaTepuasa

[Tapamnensuble mnpsmas ©  1wiockocTb. Omnpenenenue. Ilpusnak. CBoiicTBa.
[Tapannensubie miockoctu. Onpenenenue. [Ipuznak. ColicTsa.

Terpasap u ero osneMentsl. [lapamnenenunen u  ero anemeHtbl. (CBOMCTBa
IIPOTHBOIOJIOKHBIX TPaHEd W JAMaroHane mnapawienenumnena. Ilocrpoenne

OCHOBHBIX CEUEHUI

IIpaktnueckoe 3anstue Ne 10 Tetpasap u ero snemenTsl. [lapannenenunen u ero

aneMeHThl. CBOMCTBA MPOTUBOIIOJIOKHBIX I'PaHEel U JuaroHajlel napaienenuneaa

Tema 2.3. [lepnenauky-
JISIPHOCTH TPSMBIX,

IIPSIMOU u

ConeprkaHue yyeOHOTO MaTepuraa

[TepnienaukynspHsle npsimble. [lapannenbHble NpsiMble, HNEPHEHIUKYISPHbIE K

10cKoCTH. [IprU3HaK nepneH UKy pHOCTH MPSMOM U INIOCKOCTH

OK 01, OK
03,

OK 04, OK
07

IDTOCKOCTH, TJIOCKOCTEH

[Ipaktnueckoe 3anstue Nell,12  Ilpu3zHak NEPHEHIUKYISIPHOCTH MPSIMON U

IIJIOCKOCTH.

Tema 2.4.

[leprieHAuKyISIp U HAKIIOHHAS.

ConeprkaHue yueOHOTO MaTepuraa




Teopema 0 Tpex

MEPIICHIUKYIISIPax

Ilepnienmkymsip 1 HaknoHHas. Teopema o Tpex NepneHIuKyIspax. YToa MeXIy IpsMON 1
IUIOCKOCTBIO.
VYron Mexxay miockocTsiMU. [lepreH Ky IsipHbIE IIOCKOCTH.

Paccrosinus B mpocTpaHCcTBE

[Tpaktuueckoe 3anstue Nel3 Yroa Mmexay npsMol U IIIOCKOCTBIO. YTOI MEXAY

IIJIOCKOCTSAMMU. HepneHmeyn;{pHme IUIOCKOCTH. PaccTosuus B IIPOCTPAHCTBE

Tema 2.5. KoopnuHatel 1

BEKTOPBI B IPOCTPAHCTBE

Coneprxanrie yaeOHOTO MaTeprania

JlexkapToBbI KOOPAMHATHI B MPOCTpaHCTBE. BekTophl B ipocTpaHcTBe. CrojkeHue u
BBIYUTAHHE BEKTOPOB. Y MHOJKEHHE BEKTOpa Ha umciio. CKaIsipHOE MPOU3BEICHUE

BeKTOpOB. [IpocTenmme 3a1aun B KOOpAUHATAX

[Tpaktrueckoe 3anstre Nel4 CkansgpHoe npousBeneHre BeKTopoB. [Ipocreiinve 3a1a-
4l B

KOOpJAMHATAX

Tema 2.6. IIpsiMble 1 TIIOCKOCTH

B IMPAKTUYCCKUX 3aJavdax

HpOq)ecCI/IOHaJ'[I)HO-OpHeHTI/IPOBaHHOC coaecpkanue (conepma}me NPUKJIATHOI0

MOJLYJIs1)

B3auMHoe pacrnonoxeHue npsMbIX B mpocTpaHcTBe. [lapannensHocTs mpsMoil u
IUIOCKOCTH, HapajUyIeIbHOCTh  IUIOCKOCTEH, MNEPHNEHAUKYISIPHOCTh — IUIOCKOCTEM.
PacnonoxxeHne npsiMbIX U TNIOCKOCTEN B OKpY>KarollieM Mupe (Ipupoze,

apXUTEKTYypeE, TEXHUKE). Perenre npakTHKO-OpUEeHTUPOBAaHHBIX 3a/1a4

IIpaktnueckoe 3ansatue Nel5S Pacmonoxkenue npsAMBIX M IUIOCKOCTEH B
OKpY’KaroIeM Mupe (MpupoJie, apXUTEKTyPe, TEXHHUKE).

Nel6 Pemienne npakTuko-OpuEHTUPOBAHHBIX 3314

Tema 2.7 Pemrenne 3amau.

Copepxanne yueOHOTo MaTepuaa




HpHMBIe n IIJIOCKOCTH,
KOOpAWHATBl HW BCKTOPBI B

MPOCTPAHCTBE

PacrionosxeHre mpsMbIX U MJIOCKOCTEH B MpocTpaHcTBe. [lepmeHIuKyIsipHOCTh U
[apaJuIeIbHOCTB NPSIMBIX U ITIOCKOCTEN. [[eKapTOBBI KOOPAUHATEI B IIPOCTPAHCTBE.
Bexkrtops! B ipocTpancTBe. Cl0KEHUE M BBIYMTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa

Ha yncio. KoopanHatel BekTopa

IIpakTueckoe 3ansiTue Nel7 Kontponbhas padota 2
Paznen 3. OcHoBbl Tpuronomerpuu. TpuroHomerpuueckue QyHKUUH 26/17
Tema 3.1 Coneprkanue yueOHOro Marepuasa 4
Tpuronomerpuueckue Panannast Mepa yria. [1oBopoT Touku BOKpyT Hayasia KoopauHar. OnpeneneHue cutyca, 2 OK 01, OK
(GYHKIUMM  [TPOM3BOJIBHOTO KOCHHYCa, TaHI'€HCa U KOTaHreHca. 3HaKU CHHYyca, KOCHHYCa, TAHI'€HCa U KOTaHI'€HCa 110 02, OK 03,
yIJIa, 9ucna YETBEPTAM. 3aBUCHMOCTB MEYKILy CUHYCOM, KOCHHYCOM, TAHTEHCOM H OK 04, OK
KOTAHT€HCOM OJTHOT'O M TOT'O e yIya 05
[pakTyeckoe 3ansiTue Nel8 3aBUCHMMOCTb MEXITy CHHYCOM, KOCUHYCOM, TAHT€HCOM U 2
KOTaHI'€HCOM OJJHOTO U TOT'0 K€ yIia
Tema 3.2 OcHoBHBIE Coneprkanrie yueOHOro MaTepuana 4
TPUTOHOMETPUYECKUE Tpuronomerpuueckue ToxkaectBa.  IIpeoOpasoBanus IIPOCTENIINX 1
TOKJIECTBA TPUTOHOMETPUIECKUX BbIpaykeHHH. CHHYC, KOCUHYC, TAHTC€HC U KOTAHT€HC YIJIOB 0. U
-a
I[Mpaxtuueckoe 3anstue Nel9 I[IpeoOpazoBaHre MPOCTEHUIINX TPUTOHOMETPUIECKUX 3

BBIPAKEHUHN

No20 TIpeoOpazoBaHHe MPOCTEUIIINX TPUTOHOMETPHUECCKUX BBIPAKCHHUI

Tema 3.3 Tpuronomerpudeckre

Coneprkanuie yueOHOro Matepuana




(GyHKIMH, UX CBOMCTBA U

rpaduku

OOnacTth onpenenaeHust 1 MHOYKECTBO 3HAUCHUH TPUTOHOMETPUYECKUX QYHKIMH. YET-
HOCTb, HEYETHOCTb, IEPUOMIHOCTH TPUTOHOMETprUUeckuX (pyHkimit. CBoiicTBa U rpadu-
K1 QYyHKIMHA y = oS X, y = sin X, y = tg X, y = ctg X. CxxaTHe u pacTshkeHne rpadukos
TPUTOHOMETPUUYECKUX (PYHKIHH.

[peobpazoBanue rpagukoB TPUTOHOMETPUIECKUX (PYHKIHIA

I[Mpaxtuueckoe 3ansTre Ne21 O61acTp onpenesieHust © MHOKECTBO 3HAYEHHUI TPUTOHO-
METPUIECKUX PYHKIUH

No22 TIpeobGpazoBanre rpakoB TPUTOHOMETPHUECKUX (DYHKITHI

Tema 3.4  OOpatHble TpU-

TOHOMETPUYECKUE (DYHKIIUH

Coneprkanuie yueOHOro Matepuana

OGpartHsle TpuroHoMeTpryeckue GyHKImH. VX cBoiicTBa 1 rpaduKu.

[Ipaktuueckoe 3anstue Ne 23 OOpaTHbIE TPUTOHOMETPUUYECKHE PYHKIIUU

Tema 3.5

Coneprxanrie y4eOHOrO MaTeprania




Tpuronomerpuueckue

YPpaBHEHMsI U HEPABEHCTBA

VYpaBHeHHE cos X = a. YpaBHEHHeE sin X = a. YpaBHEHuUe tg X = a, ctg X = a. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUM OCHOBHBIX TUIIOB: IIPOCTEHUILINE TPUTOHOMETPUUECKHUE
YpaBHEHUs1, CBOASAIIMECS K KBaIPaTHBIM., PEIIAEMbIE PA3JIOKECHUEM Ha MHOXKHUTEIH,
OJTHOPOJHBIE.

ITpocreiinme TPUrOHOMETPUUYECKHUE HEPABEHCTBA

IIpakTnueckoe 3anatue Ne24 PerieHne TpUroHOMETPUUECKUX YPAaBHEHUM OCHOBHBIX
THIOB: IPOCTENUIINE TPUTOHOMETPUUYECKHUE YPABHEHHUSI, CBOJSAIIMECS K KBAaIPaTHBIM,
pelaeMble pa3IoKeHUEM Ha MHOXKHUTEIIN, OAHOPOHBIE

Ne 25 TIpocreiiue TpUroHOMeTpUIECKHE HEPAaBEHCTBA

Tema 3.6 Pemenne 3agau.

OCHOBBI ~ TPUTOHOMETPHHU.

Tpuronomerpuueckue

byHKIAN

Coneprkanue yueOHOro Marepuaa

[IpeoGpazoBanme TPUTOHOMETPUYECKUX BBIpaKEHUH. Pemienue
TPUTOHOMETPHUYICCKUX ypaBHCHI/II\/'I 1 HCPABCHCTB B TOM YUCJIC C UCIIOJIb30BAHNCM CBOICTB

byHKIHN

IIpakTuyeckoe 3ansitue Ne26 KonrponsHas pabota




Pa3nen 4. IlpousBogHass u mepBooOpasHas (GyHKuHH

50/35

Tema 4.1 [Tonsitue Coneprkanue yaeOHOT0 MaTeprasa 8
Mpou3BOHON. DOpMyIIBI U [Tpuparmienne aprymenta. [Ipupamenne ¢hyHkiwpm. 3a1a4u, MPUBOISIIHE K TIOHATHIO 2
npasuia JuddepeHnnpoBanys | npou3BoaHoi. OnpeesieHne MPOM3BOIHON. AJITOPUTM OTHICKAHHS POM3BOIHOM.

Dopmyier muddepertmporanus. [IpaBuna miuddepeHimpoBanust

[paxtuueckoe 3anstre Ne27 OmnpeneneHue Npou3BOJHON. AJITOPUTM OTBICKAHNS 6

MIPOU3BOJHOMN

Ne 28 @opmyibt mudhepentposanust. [Ipasuna muddepeHimpoBanust

Ne29 @opmyier muddepentmpoBanms. [pasuna quddepeHmpoBans
Tema 42 Tlomsatue o | ConmepxaHue yueOHOrO MaTepHaia
HENPEPHIBHOCTH  DYHKUMH. | TTongrue HempepblBHOH (yHKIMH. CBORCTBA HEMPepbIBHON (QyHKIMH. CBA3b MEKITY 2
Meroa nHTEpPBaIOB S N N N WG .

HEPaBEHCTB METOJIOM UHTEPBAJIOB

[TpakTuueckoe 3ansTHE Ne30 CBsi3b MEXTy HEMPEPBHIBHOCTHIO U UG dHepeHITpPYEMO- 6
CTbIO (DYHKIIMU B TOUKE.

031 AIropuTM DEIICHUS HEPABEHCTB METOJIOM MHTEDBAJIOB
Tema 4.3 Coneprkanre yueOHOTO MaTeprasa 4
s e rvesrrrrmrs i . ['eomeTpryecKHii CMBICI IPOM3BOAHOM (hYHKIMH — YTIIOBOM KO3 (HUIMEHT KacaTelbHON K 2
pusnyeckuii CMBICII rpaguky QyHKIMU B TOUKE. Y paBHEHHE KacaTelnbHOU K rpaduKy QyHKIMUA. AITOPUTM
HPOM3BOIHOM COCTaBJICHUS ypaBHEHUS KacaTelbHOU K rpaduKy GyHKIUN

y=1(x)

[paktuueckoe 3ansTue Ne33 YpaBHeHHe KacaTenbHOU K rpaguKy QyHKIMU. AITOPUTM 2
Tema 4.4  Mounoronnocts| ConepxaHue yaeOHOro MaTepHraa 4
GbyHKIMU. Touku | Bozpacranue u yObiBaHHe (DyHKIMM, COOTBETCTBHE BO3PACTAHMUS U YObIBaHUS (DYHKIUI 2
JKCTpEMyMa 3HaKy IIPONU3BOAHOM. 3a/laul HA MAKCUMYM U MUHUMYM. AJITOpUTM

rccneioBanus (DYHKIIMH U TIOCTPOCHUSI ee rpaduka ¢ IOMOIIIBIO TPOU3BOIHOMN

[IpakTudeckoe 3ansTre Ne34 Anroput™ uccienoBaHus (PyHKIIMHA ¥ TTIOCTPOCHUS €€ 2
Tema 4.5 WccnenoBanue | Conepskanue yaeOHOro Mareprasa 6

OK 01, OK
03, OK 04,

OK 06, OK




byukumii  u  moctpoenue | MccnenoBanue (hyHKIMH HA MOHOTOHHOCTh M TIOCTPOEHHUE TPaHKOB 2
rpaduKoB
[TpakTudeckoe 3ansTre Ne35, 36 HccnemoBanue GyHKIIMHA HA MOHOTOHHOCTb U TIOCTPO- 4

Tema 4.6 Haubompmee wu | Conepskanue yaeOHOro MaTepraia 4
HaMMEHbIIee 3HaYeHus QyHK- | HaxoxneHne HanOombIero 1 HanMeHbIIEro 3HaYeHNH (PyHKIMIA, ToCTpoeHHe Tpadu- 1
mn KOR C UCTTOTTRRORAHUEM ATITIIANATA MATEMATUYCCKOTO AHATTNRA

[paktuueckoe 3ansTre Ne37 HaxosxaeHre HanboIbIIero 1 HANMEHBIIETO 3HAYCHUH 3
Tema 4.7  Haxoxnaenue | [IpodeccuonanbHo-opueHTHPOBaHHOE COepKaHHe (COAEpKAHUE MNPHUKIATHOTO MO- 6
nnnnnnnnnnnnnnn annsre mama nvig)
MOMOIIIBIO  TIPOM3BOIHOW B | HanMeHsblliee 1 HanOobiliee 3HaYeHHE (DyHKITUI
MPAaKTHYCCKUX 3a1a4ax Ipaxtuueckoe 3ansaTre Ne38 HanOosnbliee 1 HauMeHbllee 3HaUeHUs! (PYHKIUH 6

Ne39 Hanmensbiee u HanOosbIIee 3HaYCHHE (PYHKIHN

No 4() HaxoxeHre O0TUMATEHOTO NDEIVIIETATA C MOMOIIRIO MNOU3ROTHON B MNAKTHU=
Tema 4.8 [lepBooOpazHas Coneprkanre yueOHOTO MaTepuasa 4
GyHKIMU. [IpaBuna O3HakoMJIEHHE C TIOHSTUEM MHTerpajia 1 epBooopasHoit s GpyHkuun y=f(x). Pemenue 2
HaXOXKIIEHHs IEPBOOOPA3HBIX | 3a/ia4y Ha CBA3b MEPBOOOPA3HON U €€ TPOM3BOJHOM, BEIYUCICHUE TIEPBOOOPA3HOM ISt

naHHou pyukuuu. Tabmuna hopMy 71 HaXO0XKICHHS

nepBooOpa3HbIX. VI3yueHne npaBiia BEIYUCIICHUS TIepBOOOpa3HOI

[TpakTrueckoe 3ansTre Ned1 M3ydyeHne npaBuia BEIYUCIICHUS TIEPBOOOPA3HOM 2
Tema 4.9 [Tnomane | Coneprkanue yd4eOHOTO MaTepraia 4
KPUBOJIMHEWHON  Tpameuuy. | 3ajaqyu, IPUBOJAIINE K TOHATHIO ONIPEAEIIEHHOIO MHTErpajia — O BBIYUCICHUH IUIOLLAAN 2
M exrrn ITr vAmArrn THATIMATTIITTATITTATT manTrarrrrrr | lAarramrra ArmAanaTATATITITATA TrITrmaTianTa | AAs ramAarrrrAnTsrrsr Tr
JleitOnuma (bm3uveckuii cMbIch onpeneneHHoro uaterpana. @opmysa Hetotona — JleiiOHua.

Perienue 3a1a4 Ha MpUMEHEHUE UHTErpaia JUTsl BEIYUCICHHS (PU3NUECKUX BETUYUH

U M O0IIaneit

[Tpaktrueckoe 3anstue No42 Pemenue 3a1a4 Ha NPUMEHEHUE UHTETpaJIa 1)1l BBIYUC- 2
Tema 4.10 Permenue 3amad. Coneprkanre yueOHOro Matepuasa 2

[TpounsBoaHas u
niepBooOpazHas PyHKIIHH.

®opmyiisl ¥ ipaBuiia tuddepenimponanus. MccnenoBanue QyHKIMI C TOMOLLBIO
npon3BoiHON. Hanbosbiniee 1 HanMersbIee 3HaueHns (pyHKImU. Berancre-

HUE nenrooOnazHoii. [ThuMeHenne nenrRo0OnAIHOMN




IIpakTuueckoe 3ansaTne KonrponsHas pabota

Pazgen 5. MHOrorpaHHMUKHM M TeJia BpalleHUs

34/27

Tema 5.1  Ilpusma,

TTAONATTITATTATITATIATT A

pamMpia 1 X CEYCHUA

Coneprkanre y4eOHOTO MaTepraia

IIpu3ma (HaxsIoOHHAs!, psMast, IpaBUiIbHast) U e€ aneMeHTsl. [lapamnenemmmesn. CBoiicTBa
npsiMoyrosbHoro napautenenunesa. Kyo. [Tupamuna u e€ anements. [Ipa-

RUNKHAI TTUNAMUTIA

[Tpaktrueckoe 3ansaTre Nod43 Kyo6. [Tupamuaa u €€ sneMeHThI.
Ne44 TlpaBuibHas mupamuia

Tema 5.2 IlpaBunbHble
MHOTOIPaHHUKH B KU3HU

Coneprxanre y4eOHOro MaTepuaa

[Inomanes  NOBEpPXHOCTM  MHOrorpaHHukoB.  Ilpocreiine koMOuHAIMN
MHOTOTPaHHUKOB. BBIUUCIIEHNE SIIEMEHTOB MTPOCTPAHCTBEHHBIX GUryp (péOpa, 1uaro-

HAnU. vrakl). [InaRUNRHRIE MHOTOTNAHHUKA

IIpakTuueckoe 3anstre Ned5S BeruricieHue 31eMEHTOB IPOCTPAHCTBEHHBIX (GUryp

(nBANna muarammanu vrarr) [ {napuor 1 1o aMIitararnarrirars

Tema 5.3

TTerrrvrrrrria vemrrern vrros e e
CCUCHHA

IIpoeccHonaIbHO-0pHEHTHPOBAHHOE CO/lepKAaHHe (COAEPIKaHUE TPUKIATHOIO

MOV

Humuaap, konyc, chepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO KPYTOBOTO IMJIMHIPA,
MPSIMOTO KPYTOBOTO KOHyca. 300paskeHue Ten BpareHus Ha riockocth. IpencraBnenue
00 yceu€HHOM KoHyce. CeueHusi KoHyca (IapauielIbHOe OCHOBAHUIO U MPOXOAIIIEE Yepe3
BEPIINHY ), CCUCHUS IMTHH IPA (TTapajuIeIbHO U

TIEPIICHIUKYIISIPHO OCH), CeUeHUsIX 1apa. Pa3BépTka 1mmHapa 1 KoHyca

[Mpaktudaeckoe 3anstue Ne 46 LummHp, koHyC, cdepa u map. OCHOBHBIC CBOHCTBA
MPSIMOTO KPYTOBOT'O HUJIMHJPA, MIPSIMOTO KPyroBOro konyca. M3o0pakenue Ten Bpa-
ieHust Ha riockocTH. [Ipeacrapnenue 06 yce4u€HHOM KOHYCE.

Ne47 Ceuenus koHyca (mapajsieTbHOE OCHOBAHHIO U ITPOXO/ASIIEe Yepe3 BEPIINHY ),

Tema 54 OOwvembl u
IUIOLLAIU ITOBEPXHOCTEN TeI

Coneprkanre yueOHOro Matepuasa

O06beM npsiMoyrosbHOro napawtenenumnena. OoveM Kyo6a. OobeMbl PSIMOI IPU3MBI 1
mHApa. O0BeMbl TUpaMuIbl 1 KoHyca. O0beM mapa

[MpakTrueckoe 3anaTue Ne48 O0BpeM nmpsMoyToIbHOTO Mapaienenumnena. Oosem Kyoa.

A, an ~

OK 01, OK
04,

OK 06, OK
07




Ne50 O6pembl mupamMuIbl 1 KOHyca. OO0beM mmapa

Tema 5.5 [Tpumepsr

CUMMeTpHUii B mpodeccuu

TIpodeccHonaIbHO-OPHEHTHPOBAHHOE COlepKaHUe (COCPKAHUE NPUKIATHOTO MOIY-

JIs)

[NonsiTie 0 cuMMeTprH B IPOCTPAHCTBE (LIEHTpasIbHAsL, OCEeBasl, 3epKalibHast). O000IIeH e
MIPEACTaBIECHHU O MPaBUIbHBIX MHOTOIPaHHUKAX (TETpasap, KyO, OKTasIp, 10JeKa’p,
HKOCAdIP).

[Tpumeps! cummeTpwii B ipodeccru

IIpaktuueckoe 3ansTe NeS1 IloHsTHE O CUMMETpUU B IPOCTPAHCTBE (LIEHTpaIbHas,
oceBasi, 3epKaJibHast).

Ne 52 O60061eHHe TPeICTaBICHHUH O MPAaBWJIBHBIX MHOTOTPaHHUKAX (TETpa’p,
Ky0, OKTa3p, nojekasip, ukocaszap).IIpumepsl cummeTpuii B mpodeccun

Ne53 O6ob11eHMe TpeIcTaBIeHUH 0 MPAaBUIIbHBIX MHOTOTPaHHUKAX (TETpasap, KyoO,

OKTadIp, moJieKkadap, ukoca’p).[Ipumepbl cuMMeTpuii B mpodeccun




Copneprxanue yueOHOro Matepuania

OOBEMEI U IUIomaIv MOBEPXHOCTU MHOT'OT'PAHHUKOB U TCJI BPALICHUS

Tema 5.6 Pemenue 3anau. IIpakTryeckoe 3aHATHE 4

MHororpaHHuku U Tena [paxtuueckoe 3anatue Ne5S4 KonrponbHas pabora 2

BpalleHUs

Pazgea 6. Crenenn u kopuu. CremenHas, mokasaTeJbHas W Jorapupmuyeckass (QyHKIHH 42/32

Tema 6.1 Crenennas Copneprxanue yueOHOro Matepuana 4

byHKIHS, e CBOMCTBA. [ToHsiTHE KOpHA N-OM CTENEHU U3 JECUCTBUTEIBHOrO 4yuciia. OyHKIMU y = nVx ux 2

ITpeoOpasoBaHye BBIpasKeHHi ¢ | cBokicTBa 1 rpaduku. CBolicTBa KOpHS n-0if creneHu. [IpeoOpasoBaHie HppalOHATBHBIX

KOpHSIMH N- OM CTENEHU BBIPAKEHUN
[ TpakTueckoe 3ansTie NeS5 IpeoOGpazoBaHue HPPALMOHATBHBIX BhIPAKEHUI 2

Tema 6.2 Cgoiicta crerienr ¢ | Coneprkanuie yueOHOro Marepuasa 6

palroHaTbHBIM 51 [ToHsiTHE CTENEH! C parMOHATLHBIM TIoKa3aresieM. CTerneHHbIe (PYHKIUH, UX 1

JEHCTBUTEIILHBIM [IOKA3aTe- | CBOMCTBA U TpaduKH

JAMU I IpaxTuueckoe 3ansTie Ne56 IloHsTHE CcTENEeHN ¢ pallOHAIBHBIM TI0Ka3aTeleM 5
Ne 57 CrenieHHbIE (PYHKIINH, MX CBOWCTBA U TPadHKA
No 58 CrerneHHbIe (PYHKITUH, UX CBOMCTBA U Tpaduku

Tema 6.3 Pemenue Copneprxanue yueOHOro Matepuania 5

MPPALMOHATIBHBIX YPABHEHUM PaBHOCHIBHOCTB HppALMOHATIBHBIX YPABHEHNI. METO/IbI UX PELICHNs 1 OK 01, OK
[ IpakTrueckoe 3ansTHE Ne 59 PaBHOCHITLHOCTB HPpallMOHATBHBIX YPABHEHUHN U 4 02, OK 03,
HEpaBeHCTB. METObI UX PELICHUSI. OK 05, OK
Ne60 PaBHOCHIIBHOCTH UPPALMOHATIBHBIX YPABHEHUI Y HEPABEHCTB. METOIBI MX PEIICHNS. 07

Tema 6.4 TlokazarensHas | ConeprkaHue yueOHOTO MaTepraia 8




¢bynkus, ee cpoiicta. Ilo-
Ka3aTeJIbHbIE YpPaBHCHUSA W

HEpaBeHCTBA

Crenenb ¢ POW3BOJIBHBIM JICHCTBUTENBHBIM MOKa3aTeneM. OnpeiesieHne NoKa3aTesIbHOM
(YHKIMH ¥ €€ CBOWCTBA. 3HAKOMCTBO C MPUMEHEHHEM MOKa3aTebHOH (yHKImH. Perenue
MOKa3aTeJIbHBIX YPABHEHHI METOJIOM YPAaBHUBAHUA MTOKA3aTEIIC, METOJOM BBEICHUS
HOBOM NMEPEMEHHOM,

(1)y1-IKI_II/IOHaJIBHO—l"pa(I)I/I‘leCKI/HVI MeToZioM. PellieHre moka3aTenbHbIX HCPABCHCTB

[IpakTrueckoe 3ansiTie Ne61 PerieHne noka3aTenbHBIX YpaBHEHHA METOAOM
YpaBHUBAHMS MOKA3aTeJIEH, METOJI0M BBEJICHUSI HOBOM NIEPEMEHHOIA,
(HYyHKIIMOHATBHO-TPAPUIECKIM METOI0M

Ne62 Perienue nokasaresbHbIX YpaBHEHUI 1 HEpaBEHCTB

Ne63 Perenne nokaszaTesibHbIX HEPABEHCTB

Tema 6.5 Jlorapudm umncna.

CoiicTBa norapugmon

Coneprxanrie y4eOHOTO MaTepuania

Jlorapudm uucna. Coiictsa orapudmos. Onepariys JiorapupMupoBaHHs

[MpakTraeckoe 3ausitue Ne64 CpoiicTsa toraprdMoB

Ne65 CaoiicTBa noraprgmon

Temab6.6
Jlorapudmrraeckast GyHKIW,
¢ CBOMCTBA.
UlorapugmMudeckue ypaBHEHUS,

HEpaBEHCTBA

Copneprxanue yqeOHOro Matepuania

JIrapudmuueckas ¢pyHKuus U ee cBoiicTBa. [loHsATHE TOrapupMUUECKOTO YpaBHEHUS.
Omnepanust MOTEHIIUPOBAHHUA. Tpy OCHOBHBIX METOAA PEIICHHs JIOTapu(pMUIECKUX
YPaBHEHUI: PyHKIIMOHATIBHO-TpapUUECKUil, METO]I TOTEHIIMPOBAHNUS, METO]] BBEJCHUS
HOBOI nepeMeHHou. Jlorapudmudeckue

HEpaBEHCTBA

[Ipaktuueckoe 3ansatre Ne66 Jlorapudmel. Jlorapudmuueckas pyHkIms
Ne67 Pemienue norapu)Mu4eckux ypaBHEHU
Ne68 Pemrenue norapuMUIecKux ypaBHEHUI

Ne69Permenne norapupMuUecKiX HEPAaBEHCTB




Tema 6.7 Jlorapudmeis IIpodecconanbHO-OpHEHTHPOBAHHOE CO/lep:KaHUe (COfEepKaHUEe MPUKIATHOTO MOMIYIS) 2
IIPUPOJIE U TEXHUKE

[Tpumenenne norapudma. Jlorapupmudeckass  CrMpaib B IIPUPOLE.

Ee  maremaTnueckue CBOMCTBa

IpakTHyeckoe 3aHsITHE 2

Ne 70 [Ipumenenue norapudma. Jlorapupmudeckas — crmpaib B

MIpUpPOJIE. Eemaremarnueckue CBOMCTBA
Tema 6.8 Pemenue 3anau. Copneprxanue yueOHOro Matepuania 2
Crenennas, nokasarenbHad 1 | CreneHHas1, MoKaszaTeibHast U Jorapudmirdeckas QyHKIMH. Perienne ypaBHeHHI
norapudmudeckas pynkiun | Ipaktuueckoe 3anstue Ne71KonTponbHas paGora
Paznes 7. JiieMeHTbI TeOPHH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 32/26

Tema 7.1 Cobbitre, | Coneprkanue yaeOHOTO MaTepraia 8
BEPOSITHOCTH COOBITHSI. CoBMecTHbIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CYMMBI COOBITHH. 2
Crnosxenue 1 yMHOXKCHHE VY cioBHas BEpOATHOCTb. 3aBUCHMBIE 1 HE3aBUCUMBbIE COOBITUS. T€OpeEMBbI O BEPOSITHOCTH
BEPOSATHOCTEN MIPOU3BECHUS COOBITHI

[IpaxTuueckoe 3ansaTue Ne72 DneMeHTbl KOMOMHATOPUKH, CTATUCTUKU U TEOPHH BEPO- 6

ATHOCTEN

Ne73 TeopeMbl 0 BEpOSITHOCTH CyMMBbI COOBITHH.

Ne74 Teopembl 0 BEpOSTHOCTUIIPOU3BEAECHUS COOBITUI

OK 02, OK
03, OK 05

Tema 7.2 BeposiTHOCTBH B IpodeccuonansHO-0pueHTHPOBAHHOE CO/epP:KAHMe (COIEPKAHHE MPHUKIATHOTO 8

npogecCHOHATbHBIX 3a1a4aX

MOJLYJISI)

OTtHOCHUTENbHAS YacTOTa COOBITHSI, CBOMCTBO €€ YCTOMYMBOCTH. CTaTUCTHYECKOE OTpe/Iie-




JICHUEC BEPOATHOCTH. OI_ICHKa BCPOSATHOCTH COOBITHS

IIpakTHyeckoe 3aHsiTHE

Ne75 OtHocutenbHast yacTota COOBITHUS, CBOMCTBO €€ YCTOHUMBOCTH.

Ne76 Cratuctuueckoe onpeseneHne BeposiTHOCTH. . OLeHKa BEPOSTHOCTH COOBITHS
Ne77 IIpencraBienue naHHbIX. 3a1a4i MaTeMaTHUYECKON CTaTUCTUKHU B PO ECcCHo-
HaJILHOU JIEATEILHOCTHU

Ne78 3amaun MaTeMaTH4eCKOW CTATUCTUKU B MPOQECCHOHATBHOMN 1eATENEHOCTH

Tema 7.3 JluckperHas ciy-
yaiHas BeJIMYMHA, 3aKOH €

pacrpeaeneHus

Coneprxanre y4eOHOTO MaTepuaa

Bunpl cinyuaiinbix BemiunH. OnpesiesieHre JUCKPETHOM ciTyJaifHOM BENMYMHBL. 3aKOH
pacnpeneyneHus IMCKPEeTHOM ciryyaiiHOM BenunHbl.  Ee uncnoBbie

XapaKTCPpUCTUKH

[TpakTrueckoe 3ansitre Ne 79 3akoHpacnpeieNieHust TUCKPETHOM CITydaifHOM BEJTMUYHHBL
No80 YucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4alHOW BETMUMHBI

Ne81YucnoBble XapaKTEpUCTUKH JUCKPETHOM CIIy4allHOW BEIWYMH

Tema 7.4 3agaum mare-

MATHUYECKON CTATUCTUKH.

Coneprxanre y4eOHOro MaTepuaa

[lepBuunas 0OpaOOTKa CTATUCTUUYECKUX JAHHBIX. YHCIIOBBIE XapaKTEPUCTUKU
(cpennee apudmeTrdeckoe, MearaHa, pazmax, aucriepersi). Pabora ¢ Tabmuriamu, rpadu-

KaMu, fuarpamMmmMmamMmu

[Npaktraeckoe 3ansTie No82 UrcioBbIe XapaKTePUCTUKH (CpeTHee aprudMETHIeCKOe, Me-
JMaHa, pa3Max, JUCTIEPCHS]).
Ne§3 Pabora ¢ Tabnuamu,

rpadukamu, TuarpaMmmamMu

Tema 7.5 DnemeHTsI TEOpUU
BEPOSATHOCTEN 1 Ma-

TEMATUYECKOU CTATUCTUKU

Coneprxanre y4eOHOTO MaTepuaa

CrnosxeHre 1 yMHOKEHHE BEPOSITHOCTEH. J{uCKpeTHas cityJaiiHasi BeJIMUYMHA, 3aKOH €€

pacripeneneHus. 3aa4l MaTeMaTHUYeCKON CTATUCTUKH.




IIpakTuyeckoe 3ansitne Ne84 KourposbHas pabota 2
Koncynbranumn 2
[IpomerxyTouHas arrectars (JK3aMeH) 4
Bcero: 238




3. YCJIOBUSA PEAJIM3ALIAY TIPOT PAMMBI YYEBHOM
TACHUATIIVHEI

3.1. yig peaau3auy mporpaMMbl YIeOHOM AUCIUILTNHBI JTOJDKHBI OBITH TIPSy CMOTPECHBI
CIIEyIOIINE CIEIUAIbHbIE TTOMEIICHUS:

KaOWHET MaTeMaTHKH

OCHAIIICHHBIN B COOTBETCTBUU C 00pa30BaTeIbHON porpaMmMoit
IO CIIEUUATbHOCTSIM.
Ob6opynoBanue: GyHKIIMOHATbHAS MeOeIb 715l 00ecTeueH s TOCaI0YHBIX MECT IO KOJIUYECTBY
00y4aromuxcsl.

(dhyHKIMOHATBEHAS MeOEb ISl 000pyI0BaHMs pabouero MecTa mperno1aBaTess

KOMIUIEKT CITPAaBOYHON 1 HOPMATUBHOM JOKYMEHTAINH; HH(pOpMa-

LIMOHHBIE CTECH/IbI;

HarJIsHbIe TOCcOOMS IO OCHOBHBIM pa3zesiaM Kypca (B 3JeKTPOHHOM BUJIE - IPE3EHTALINN ); Me-
TOAUYECKUE TTOCOOUS [T MPOBEICHUS IPAKTHUECKUX 3aHSATHUI;

Ha0Op reOMeTPUYECKHX TeIL.

TexHuueckue CcpeacTna:
KOMIIBIOTEP C JIMIECH3UOHHBIM ITPOTPAMMHBIM O6€CHG‘ICHI/I6M;

obopyaoBaHue A1 OTOOpaKeHHs rpadudecKoit HHPOPMAIINH U €€ KOJUIEKTHBHOTO TIPOCMOTpA:

TeneBu3op, MOV, ay 1MoKOoIOHKHI

3.2. UadpopmannoHHoe odecneyeHne peasu3anum nNporpamMmbl

JIns peanuzanuy mporpaMMbl  OMOMMOTEYHBIH (OoHI 00pa3oBaTENbHON OpraHU3alnu
JIOJDKEH UMETh TeYaTHbIC W/MITH 3JIEKTPOHHBIE 00pa30BaTeNlbHbIe U HH(OPMAIIMOHHBIE PECYPCHI,
JUISL ICTIOJIB30BaHMUs B 00pa3oBarTebHOM Tipouecce. [Ipu ¢popmupoBannn 6ubmmoreyHoro ¢honHma
00pa3oBaTeNbHON OpraHu3anyell BIOMpaeTCs HE MEHEe OJHOTO HM3/aHHs W3 NEePEeYHCICHHBIX
HIDKE TIeYaTHBIX M3AaHUH U (MITH) JICKTPOHHBIX W3IaHUI B KAYeCTBE OCHOBHOTO, ITPH 3TOM CITH-

COK, MOXCT OBITE JOIIOJIHCH HOBBIMH U3 JaHUAMU.

3.2.1. OcHOBHBIE IEYATHbIE U3IAHUA
1. M.U. bammaxkoB, Yue6. mocobue s Ha4allbHbIX U CpeHe TPOo(hecCHOHATBHBIX. YUeO.

3aBejcHuE, -M: « Axagemus» 2022. — 256 c.

2. M. bammmaxkos, COopHHK 3a1a4 TpoGUIEHON HAITPABICHHOCTH: Y4uel. mocooue s
CTYZICHTOB 00YYarOIIUXCs TI0 MPO(ECCUsiM U CIIeIUATLHOCTAM cpell. pod. oOpazoBaHus, - M:

« Axagemus» 2022. — 223 c.

3. B. boromoJoB , HpaKTI/I‘leCKI/Ie 3aHATUA [10 MaTeEMaTHKe: Y4eb. mocooue JIL CPEAHUX



cretl. yue6. 3aBenenue, M: «Briciias mkona» 2022

4. II.A. Anmumos, AnreOpa 1 Havana aHanu3a: YueOnuk s 10-11 k1. obmieobpazosar.
Yupexnenuii, M: «IIpocsemenue» 2021

5. JI.C. AranacsH, ['eometpus, 10-11: yueOHuk 17151 00111e00pa3oBaTeNbHbIX YUPEKICHUMN:

6a3oBblii 1 mpodwmit. Yposuu, M: «IIpocsemienney, 2021

3.2.2. JlonoJTHUTEIbHbIE MCTOYHUKHU:
1 C.M. Huxonbckwmii. AnreOpa u Hadayia aHanm3a. J(ugaktuaeckuii matepuan. 10-11
kiacc. ba3oBsiil u nmpoduasHEI ypoBHU. M: [IpocBemenue, 2021

2. Omenpuenko B.T. Maremaruka. ®ennkc 2022.



3.2.3. UnTepHeT-pecypcesbl.
1. Enwnas xomrexius mudpoBbix 00pa3oBaTenbHbIX pecypcoB. - URL: http://school-

collection.edu.ru / - TekcT: 37€KTPOHHBIH.

2. HNudopmanmonnas cucrema «EquHoe okHO gocTymna kK 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru / - TeKkcT: 351€KTpOHHBIH.

3. Hayunas snexkrponnas 6udnnoreka (H3Ob). - URL: http://www.elibrary.ru -

TeKCT: PIEKTPOHHBIN.

4. OrtkpbIThIH KOJUTEK. MaTemartuka. - URL: https://mathematics.ru / - Tekcer:

3JIEKTPOHHBIM.

5. IloBropum marematuky. - URL: http://www.mathteachers.narod.ru / Tekcr:

JJIEKTPOHHBIH.

6. CrnpaBOYHUK 1O MaTeMaTHKE MJisl IIKOJIbHUKOB. -

URL: https://www.resolventa.ru/demo/demomath.htm / - TeKkCT: 3JIE€KTPOHHBIH.

7. Cpennsas mareMaTHueckas uHTepHeT mkoia. - URL: http://www.bymath.net / -

TekceT: 2eKTPOHHBIN.

8. @enepanbHblil mopran «Poccuiickoe oopazoBanue». - URL: http://www.edu.ru / -

TekceT: 2eKTPOHHBIN.

9. ®enepanbHbli LEHTP UH(OPMALIMIOHHO-00pa30BaTEIbHBIX PECYPCOB. -

URL: http://fcior.edu.ru / - TekcT: 37€KTPOHHBIMA.
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4. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJBbHOM JUCHUILJIAHBI

KOHTpOJ'IL " OLCHKa pE3yJIbTaTOB OCBOCHU O6Hl€06pa3OBaTeHLHOﬁ JAUCHUIIIIMHBL pac-

KPBIBAIOTCS Yepe3 NUCIMIIMHAPHBIC PE3yJIbTaThl, HAIPABJICHHBIE Ha (POPMHUPOBAHUE OOIINX

KOMIIETEHIII 0 pa3fiesiaM u TeMaM COZAEp)KaHUsl y4eOHOTO MaTepuaa.

Pes3ynomamut 00yuenusn

Kpumepuu ouenxu

Memoosl ouenku

[Iepeuens 3HaHMM, OCBAaUBAEMBIX B

paMKax AUCHUILINHBI:

-BJ1aaACTh MCTOJaMH JOKa3aTCIbCTB,

AJIropuTMamMu PCIICHUA 3aga4d,

yMEHHE bopmypoBath
OIIpEeJIeJIEHUs], AKCHOMBI U TEOPEMBI,
IPUMEHSATh UX, POBOAUTH J0Ka3a-
TEJIbHBIE PACCYKICHHUS B XOZE pe-
IICHUS 3a7a4;

-CBOWCTBA apU(PMETHUECKOTO KOp-
HSl HaTypaJIbHOM CTENEHHU;

- CBOMCTBA CTEIECHH C PalHO-
HaJIbHBIM II0Ka3aTelnem;
-CBOMCTBA JIOrapru()MOB U OCHOB-
HOE JIorapu(pMHUEcKoe TOXIe-
CTBO;

- OCHOBHBIC TPUTOHOMECTPUYIC-

cKue popMyIIbI;

-BBIOMPATh CIIOCOOBI
pENIeHUs 3a]1a9 IPo-
(heccruoHambHOM Jes-
TENLHOCTH, IPUMECHU-
TEBHO K PA3ITUIHBIM

KOHTCKCTaM

-OBnasieHue yHUBeEp-
CaJIbHBIMU Y4EOHbI-
MU TT03HABATEIIHHBI-
MU JeficTBuaAMU: Oa-
30BbIE JIOTUYECKUE
JEUCTBHSL:

- CaMOCTOSTEIIEHO
hopmynupoBaTh
aKTyaJIu3UpOBaTh MPO-
Onemy, paccMaTpuBaTh

€€ BCCCTOPOHHC,

n

TectupoBanue.

YcTHBIN omnpoc.

Onenka pe3yiib-

TaTOB IIPU pellie-

Huu 3a1a4 Ma-
TEMaTU4ECKU U

JUKTaHT.

WNunuBryanbHas caMmoCTo-
arenbHas padora. [Ipen-
CTaBJICHHUE PE3YJIbTATOB

MPaKTUYECKUX paboT.

Orenka pe3ynpTaToB UH-
AUBUAYAJIBHOT'O KOHTPOJIA B
dbopme cocTaBiieHUs KOH-

CIICKTOB.




- Tabiuua MpPOU3BOAHBIX
3JIEMEHTApHBIX (DPYyHKINI;

- YMETb OIIEPUPOBATh MOHATUAMHU:
CJIy4aiHBIN OIBIT U CIIy4YalHOE
COOBITHE, BEPOSITHOCTD CITy4aliHOTO
COOBITHSI; YMETh BBIYUCIIATH
BEPOSITHOCTH C UCIIOJIb30BAHUEM
rpaduuecKux METOA0B; IPUMEHSTh
(OpPMYJIBI CITOKEHUS 1 YMHOKEHHS
BEPOATHOCTEH, KOMOMHATOPHBIE
(baxTh! 1 HOPMYIIBI TIPU pEIICHUN
3ajady;

- AKCHOMBI CTEPEOMETPUU

-yMETh OIIEPUPOBATh IOHATUAMMU:

TOYKa, MpsiMas, IUIOCKOCTb, MPO-

CTPaHCTBO, JBYIPaHHBIM  yrod,
CKPELINBAIOIINECS MpsSIMBIE,
MapaieIbHOCTh u

MEPICHIUKYISIPHOCTh MPSMBIX U
TUIOCKOCTEH, yroll MEXIY HpSMBbI-
MU, YTOJI MKy TPSIMON U TIIOCKO-
CTBIO, YTOJI MEXIY IUIOCKOCTSIMH,
paccTosiHie OT TOYKH JI0 TIJIOCKO-
CTH, PACCTOSTHUE MEXKIY NPSIMBIMH,
PacCTOSIHUE MEKAY TUIOCKOCTSIMH;

- YMETh ONEPUPOBATH MOHATHAMHU:
MHOTOTPaHHHK, CEYCHUE
MHOTOTPaHHHKA, KYO,
napasuiesenuIe] 1, mpru3Ma,
nupamMuia, purypa u moBEpXHOCTh
BpalleHHsI, IIWIHHIP, KOHYC, 1ap,
cdepa, ceueHus: GUrypsl

BpAIEHHS, TUIOCKOCTH,
Kacaromiasics chepsbl, IUITUH/PA,

KOHYCa, Iu1omaab MOBEPXHOCTH

-yCTaHaBIMBATh CyILIE-
CTBEHHBIN IIPU3HAK WIH
OCHOBaHUS JUIS

CpaBHEHHSI, KJIacCU(U-

Kaluu u
000011ICHUS;
- ONpeneNsaTh LU

TeATEeIbHOCTH, 3a/1a-
BaTh napaMeTpbl
U KpUTEpHH ux
TOCTHKEHUS,

-BBISIBJISITH 3aKOHOMED-
HOCTH u
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX SB-
JICHUSX;

- BIIaJICHHE OCHOBHBIMHU
MOHATHUSMH O TIIOCKUX
Y TIPOCTPAHCTBEHHBIX
TEOMETPHUECKUX (PUTY-
pax, UX OCHOBHBIX
CBOMCTBax; chOpMUPO-
BaHHOCTh YMEHHSI pac-
MO3HABaTh Ha YepTe-
Kax, MOJIETISIX U B pe-
QJIBHOM MHUPE TeOMeT-
pHuyeckue GUrypsi;
PUMEHEHHE U3y4CH-
HBIX CBOWCTB Ir€OMeET-
PHYECKUX QUTYD U
bopmyn

IUTSL PELICHUS TEOMET-
PHUYECKHX 3a/1a4 U 3a-

Aa4q ¢ IPaKTHYCCKUM

COZICP)KaHHUEM.




IMUpaMHuIbL

[Iepeuenb ymMeHU, OCBAUBAEMBIX B | - YMETh MEPEHOCHUTH [Ipencrasnenue pe-
pamMKax TUCIUILIHHBIL: 3HaHUA B | 3YJbTAaTOB MPaKTHYe-
“[IPOBOUTD TOK/IECTBEHHBIE II03HABATEIBHY IO " CKHX paboT. 3amuTa
o IIPAKTHYCCK TBOPUYCCKHUX T.

peoOpa3OBaHUs BBIPAKCHHUM, p Yyio OpHecKHx pado

00J1acTH KU3HEIes- KonTponbnas pabo-
COACpKANX CTCIICHHELIC,

TCIBHOCTU; YMCTh UH- Ta.
MOKa3aTeJIbHEBIC,

TErpupoBaTh 3HAHUS U3 Brimonnenue 3aganuit
JorapuMHUUECKue H

pa3HbIX Ha  OJK3aMeHe

TPUTOHOMETpHUYECKHE (YHKIIUHU;




-CTPOUTH I'paMKU CTETICHHOM,
MOKa3aTeNbHOM, Jorapudmuye-
CKOH ¥ TPUTOHOMETPUYECKUX
GbyHKIINH;
-pelaTh NpocTeiie ypaBHEHUs
Y HEpaBEHCTBA, CO/IepIKaIlie CTe-
NICHHBIE, TTOKa3aTeIbHbIE, JOTa-
pupMHUUECKHE U TPUTOHOMETpHUYE-
ckue (QyHKIUY;
-M300paxkaTh reoMeTpruecKue Gpu-
TYpBI Ha YePTEkKE U POU3BOIUTH
MPOCTEUIIINE TOCTPOCHUS Ha
IUIOCKOCTH;
-BBINIOJIHATD ~ ONEpaluy  Hajx
BEKTOpAaMH H  TIOJIb30BAThCA
CBOWMCTBAMHM 3THUX OIEpaIHil.
- yYMEHME HCIOJIb30BaTh MPH pe-
IICHUH 33]a4 U3Y4YCHHbIC (aKThl U
TEOPEMBI

IIAaHUMETPHUH, YMCHHC

OLICHHMBAaTh  pa3Mepbl  OOBEKTOB

OKPY’KalOIIero MUpa;

- pacro3HaBaTh Ha YEPTEKAX U
MO/IEJISIX MPOCTPAHCTBCHHBIC
(OpMBI; COOTHOCUTD TPEXMEPHBIC
OOBEKTHI C UX ONMUCAHUSIMH,

M300paKEHUSIMU,

- YMETb peliaTh TEKCTOBbIE 3a7au
Pa3HbIX TUMOB (B TOM YHUCIIE HA
MPOLICHTHI, JOJU U YaCTH, Ha
JBIKEHUE, paboTy, CTOUMOCTh
TOBapoOB U YCIYT, HAJIOTH, 3a/1a4U
13 001acTU ypaBICHUs TUYHBIMU

U CeMEHHBIMU (PHAHCAMH);

- pewaTthb npocTene KoMmOnHa-

TOPHBIE 337]a4¥ METO/I0M T1epedo-

MIPEIMETHBIX 00Jia-
CTeil;

- YCTaHABIIUBATh
CYIIIECTBEHHBIN MpU-
3HAK WM
OCHOBaHUS JUTSI

CpaBHEeHWUsI, Kiaccugu-

Kallin H
000011IEeHHS;
- ONpeneNaTh  Ielu

NeSITeIbHOCTH, 3ajia-
BaTh apaMeTpsl
U KpUTEpPHUH ux
JOCTH)KEHUS;
-BBISIBJISITH 3aKOHOMEP-
HOCTHU u
IIPOTUBOPEUNS B
paccMaTprUBaeMBIX SIB-

JICHUAX.




pa, a TaKKEC C UCII0JIb30BAHUEM

M3BECTHBIX (HOPMYIT;

BBIYHCIIATDH B HpOCTCﬁMHX clryvdasax
BEPOATHOCTU COOBITHH Ha OCHOBE

noacueTa 4ynucjia uCxoaoB,

HCIIOJIB30BaTh HpI/I06p€TeHHI)I€ 3Ha-

HUS 1 YMEHUS B IPaKTUYECKOI




JIEATSIILHOCTH U TMTOBCETHEBHOM

KU3HU:

IUTSL aHAJIA3a PEATbHBIX YHUCIIOBBIX
TaHHBIX, IPEJCTABICHHBIX B BUJIE
Jrarpamm, rpa)uKoB;aHaTN3a UH-
(dbopmanmu CTaTUCTHYECKOTO XapaK-

Tepa.
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