J»_,...s Ji‘\; '».,_R
MHUHTPAHC POCCUH

POCMOPPEY®DJIOT
besomopcko-OHexkekuii puiinali
®egepanabHOro rocyJapcTBEHHOI0 OI0IKETHOT0 00pa30BaTebHOI0 YUpe:KIeHUsI BbICLIEro
o0pa3oBanus «I'ocynapcTBeHHbINl YHUBEPCUTET MOPCKOI0 U PEYHOro (pJ10Ta HMEHH
agmupana C.0. MakapoBa»
(beaomopcko-Onexekuit puianana PI'bOY BO «'YMP® umenun agmupasia
C.0O. MakapoBa»)

PABOYASA ITPOTPAMMA OBIHIEOBPA3OBATEJIBHOI'O
YUYEBHOI'O IPEIMETA

ITYIL. 01 MATEMATHUKA
(00meodpa3oBaTe/ibHAS MOATOTOBKA, TEXHOJOTHYECKHH NMPOPUIIb)

ITPOI'PAMMBI HOATI'OTOBKHU CIIEUAJIMCTOB CPEJHEI'O 3BEHA

o CrmenuajJJbHOCTH

26.02.06 SKCIUIYATAIIUA CYAOBOI'O 3JIEKTPOOBOPYJIOBAHUSA U CPEJACTB
ABTOMATHUKH

KBaJu(puranus
TEXHUK-9JTEKTPOMEXAHUK

NoANMHHKMK 3NEKTPOHHONO AOKYMEHTa, nognucan 30

CBEAEHMA O CEPTU®MKATE 3N

CeptuduKrar6c09c07600000000098c
Bnageneuy: Bacunoes AnekcaHap BHKTOpOBHY
JedcTEMTenbHbIA: ¢ 20 MapTa 2025 r. no 13 wioua 2026 1.

r. Ilerpo3aBoack
2026



COI'NTACOBAHA YTBEPXJEHA
3amecTUTeNb AUpeKTopa no y4ebHo- Hupexrop Benomopeko-Onesiexoro puimnana GIBOY
METOJIHYECKOM ¥ BoCMTaTe/IbHOM paboTe BO «I'YMP® umenu ammupana

besomopexo-Onesxckoro ¢pumaia ®TBOY BO C.0. Maxaponay»

«'YMP® umenn amvupana C.0. Makaposa» \ 7L
4/"/ A.B. Bacunnen
K ___JI.M. Karopuna o
o¢, 2026
/é/ st 2026 ¥ ‘ ” ===
OJJObPEHA

Ha 3aCcelaHMM MCTOMYECKOro COBCTA
benomopeko-Onexckoro dumana ®I'BOY BO
«'YMP® umenn agmupana C.0. Makapopay

Mporoxoi ot £69.06 2026 e &

[Ipeacenarens »7(;’([”1&//” C.H. Maptemosa

PA3BPABOTYHUKMU:

bepesuna Cpernmana BmagumupoBHa, mnpenogaBaTenb — benomopcko-Onexckoro — ¢uauana
OI'bOY BO «I'YMP® umenu agmupana C.O. MakapoBay.

BbopoBckas Mapust BragumupoBHa — npenogaBareib MaTeMaTUKU M WH(DOPMATHUKH, TpeaceaTeNb
LUUKIOBOM KOMHMCCHM OOIIMX TYMAaHUTAPHBIX U  COLMAJIbHO-PKOHOMUYECKHX  JUCIHILIUH
benomopcko-Onexckoro pummana @PI'BOY BO «'YMP® umenun anmupana C.O. MakapoBay.

Xneb6nukoBa CBernana [‘eHHagbeBHa, IIpenojaBarellb, IMpeAcenareab IUKIOBOH KOMHUCCHU
00111e00pa30BaTEIbHBIX M €CTECTBEHHOHAYYHBIX JUCIUILIMH beromopcko-OHexckoro duanana.

PaGowyas  mporpamma  o0mieoOpa3oBaTeIbHOTO  y4eOHOTO npeamera  ITYILO1
Marematuka paszpaboTaHa B COOTBETCTBHHU ¢ DenepanibHbIM TrOCYAapCTBEHHBIM 00pa30BaTEIbHBIM
craggaprom COO, yrBepxaeHHbIM [Ipukazom MuHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoit
Oenepanun - ot 17.05.2012 Ne 413 ¢ wuU3MEHEHUAMH M JIONOJHEHHsIMHU, DeaepaibHbIM
roCyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM CpEIHEro MnpogecCUOHANIBHOTO 00pa3oBaHus,
YTBEPKJACHHBIM MIPUKa30M MuHucrepcTBa MIPOCBEIICHUS Poccuiickoi denepanyu
ot 12.12.2024 Ne 893 mno crnenmanbHocTH 26.02.06 DKcmmyaTaust CyA0BOTr0O 3JIEKTPO0OOPYI0BaHUS
U CpPEeACTB aBTOMATHKH, NMPHUMEPHOW padouell mporpamMmoil oOmieoOpa3oBaTeIbHON TUCITUTLIMHBI
Uil Tpo(eCCHOHANBHBIX ~ 00pa3oBaTeNbHBIX oOpraHu3zanuii u  [lojmoxkeHnemM 00 OCHOBHOM
o0pa3oBaTeNbHON TporpamMme — MporpaMMe MOJATOTOBKU CIIEHUATNCTOB CPEIHEro 3BEHa, C yUETOM
Crpaterun pazsutus Bocnutanus B Poccuiickoii @eaepanun 1o 2030 roaa.
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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OBIIEOBPA30OBATEJIBHOI'O YYEBHOI'O IPEIMETA
IIVYIIL. 01 MATEMATHKA

1.1. Mecto y4eOHOro mpeaMeTa B CTPYKTYpe OCHOBHOI mnpodeccHoHaIbHOI
o0pa3oBaTe/IbHOM NPOrPaMMBbI

O6meoOpazoBarensubiil yueOHbIil npeamer [TYIL.01 Martematuka sBisieTcsi 00s3aTeNbHOMN
94acThi0 00IIe00pa3oBaTEeNbHOrO IUKIAa oOpa3oBarenbHOl mporpamMmel CIIO B cooTBeTCTBUM
¢ ®I'OC CIIO mo cnemmanpHOCTH 26.02.06 DKCruTyaTanmus CyJOBOTO 3JIEKTPOOOOPYIOBAHHS
" CPCACTB aBTOMATUKH.

1.2. Ilesiu ¥ IUIAaHMPYeMbIe pe3yJIbTAaThl 0CBOEHHUSI y4eOHOT0 NpeIMeTa:

1.2.1. Heau u 3a1a4u yueOHOro npeamera

Copepxanue mnporpaMMmbl — oOmieoOpasoBarenbHOoro  yue6Horo  mpeamera  [IVIL.O1
Marematuka HampaBJICHO Ha JOCTHXXCHUC PE3YJIbTAaTOB €C H3Yy4YCHHA B COOTBETCTBUH
¢ tpedoBanusiMu PI'OC COO c yuwetrom mnpodeccuonanbHoit HampasiaeHHoctn PI'OC CIIO.
[IproputeTHBIME LIENAMU O0yUEHHS] MaTeMaTUKe Ha 0a30BOM YPOBHE SIBIISIOTCA:

— (¢opMUpOBaHME  UEHTPaJIbHBIX  MaTeMAaTUYECKMX  MOHATHM  (YMCIO,  BEJIMYMHA,
reoMerpuueckas (¢Gurypa, IepeMeHHas, BEpOSATHOCTb, (YHKIUSA), O00eCeYrBaIONIINX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMaTHUECKOT0 00pa3oBaHus 00y4aroIIuXCs;

— TojBeleHHe O0y4aroluXCcs Ha JOCTYIHOM JJISi HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTHKU U OKPYKAIOIEro MUpa, MIOHUMaHNEe MaTeMaTUKH KaK 4acTH 001Iel KyabTyphl
4eJI0BEUECTBaA;

— pa3BUTUE  UHTEIUIEKTYyaJbHBIX M  TBOPYECKMX  CIOCOOHOCTEH  OoOydaromuxcs,
[I03HABATEIbHON AKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHHM, KPUTHYHOCTH MBILIUICHUS,
MHTEpeca K N3y4CHUIO MaTEMaTUKH;

— (opmupoBaHue (yHKIMOHAIBHON MaTeMaTHYECKON I'paMOTHOCTH: YMEHHUs paclo3HaBaTh
MaTeMaTU4YECKUE aCIEKThl B PEAJbHBIX KU3HEHHBIX CUTYyallUSX U MPU U3YYEHUM IPYrux
IUCLUUIUIMH, TpPOSBICHHUA 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hOpMyIHpOBaTh
UX Ha fA3bIKE MAaTEMATUKU U CO3/1aBaTh MaTEMaTHYECKHE MOJEIH, IPUMEHITh OCBOCHHBIN
MaTeMaTU4YeCKUl anmapar sl pelleHds MNPaKTHKO-OPUEHTHPOBAHHBIX 3a4ad, 3ajay
NpOo(pEeCCHOHAIBHON  JIeSITEeNbHOCTH, HWHTEPIPETUPOBaTh U OLCHHUBATh  IOJIYYEHHbIE
pe3ynbTaThI.

1.2.2. Ilnanupyemble pe3yJbTAThl OCBOCHHUSI 001e00PA30BATEJbHOI0 Y4eOHOIrO
npeamera B coorBercTBuM ¢ ®I'OC CIIO n Ha ocHoBe ®I'OC COO
Oco0oe 3HaueHue y4yeOHBI mnpeamer wumeeT mpu QGopmupoBanuu u pazButun  OK.



Koa n

Ilnanupyemble pe3yJIbTaThl 00yYeHH S

HAHMMEHOBaHUe

(popmupyembIx Oo0mmue IIpeamerHbIe

KOMIIeTEeHIM i
OK 01 Beibuparp | JIM4HOCTHBIEC PE3YNIBTATHI JOJDKHBI OTPAXaTh - BJIaJICHHE METO/IaMU JI0Ka3aTebCTB, AITOPUTMAMHU pELICHUs 3a/1a4;
CTIOCOOBI B YaCTH: TPYJOBOT'O BOCIIUTAHMUSL: yMeHue GOopMyIIMpoBaTh ONPEACTICHHS, AaKCHOMBI U TEOPEMBI,
pelieHus 3a1a4y - TOTOBHOCTb K TPY/y, OCO3HAHHE IEHHOCTHU IPUMEHSITh UX, IPOBOJUTH JI0KA3aTEIbHbIE PACCYKICHUS B X0J1€
npodeCCHOHANBH | MacTepCTBa, TPYI0JIIOOUE; peleHus 3aaay;
Ol IEATENIBHOCTH | - TOTOBHOCTB K aKTUBHOM J1€ATEIbHOCTH - YMEHHE ONEPUPOBATh MOHATUSAMU: CTEIIEHb YKCIIa, IOTapu(M Uucia;
MIPUMEHUTEIHEHO TEXHOJIOTMYECKON U COLMAIbHON YMEHHE BBITIOJIHATH BIUMCICHUE 3HAYEHUI U TpeoOpa3oBaHUs
K pa3Iu4HbIM HaIpaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATb, BBIPAYKEHUI CO CTENEHsAMH U Jorapupmamu, npeoOpa3oBaHus
KOHTEKCTaM IJIAaHUPOBATh U CAMOCTOSTENIBHO BBITMOIHSTh JPOOHO-PALIMOHAIBHBIX BBIPAXKEHUII;

TaKyIo0 JIeSITeIbHOCTD,

- UHTEpEC K pa3InyHbIM chepam
poheCcCHOHATBHOM IeATeTLHOCTH

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO
1 caMO00pa30BaHUIO Ha IPOTSHKEHUU BCE )KU3HU
MertanpeaMeTHbIE pe3yNbTaThl TOJKHBI
OTpaxarb:

OBnazneHue yHUBEpPCAIIbHBIMU Y4€OHBIMU
M03HABATEIbHBIMU JIEHCTBUSMMU:

a) 0a30BbI€ JJOTUYECKHUE JCHCTBUS:

- CaMOCTOSATEIHHO (hOPMYIUPOBATD

U aKTyaJIU3UpoBaTh MpolIeMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- YCTaHaBIIMBATh CYIECTBEHHBIN MPU3HAK

WJIM OCHOBAHMS JIJIsl CPaBHEHUS, Kilaccuukanmuu
H 00001IeHNS;

- OIIpeNIeNsATh e IeATeIbHOCTH, 331aBaTh
napaMmeTpsl U KPUTEPUHU UX JOCTHKCHHUS,

- BBISAIBIIATH 3aKOHOMEPHOCTH U IPOTHBOPEUHUS
B pacCMaTPUBAEMBIX SIBJICHUSIX;

- BHOCUTBH KOPPEKTHUBHI B ICATEIHHOCTH,
OIICHUBATh COOTBETCTBUE PE3YJILTATOB IENISIM,

- YMEHHE ONEPUPOBATH ITOHATUAMU: PALHOHAJIBHEIE,
HPppalUOHAJIBHBIC, ITOKA3aTCIIbHBIC, CTCIICHHEBIC, JIOFapI/I(l)MI/IIIeCKI/Ie,
TPUTOHOMETPHUYCCKHUEC YPABHCHUSA U HEPABCHCTBA, UX CUCTCMBEI;

- YMEHHUE ONEPUPOBATH MOHIATUSMU: pallHOHATbHAS (DYHKIIHS,
nokaszaTenbHast QYHKIUs, CTeTICHHAsT (PYHKIIHS, JJorapupMudecKas
GyHKIUSA, TPUTOHOMETpUYeCKre (QYHKIIMH, 0OpaTHBIE (YHKIINUH;
YMEHHUE CTPOUTH IpaMKN U3yYCHHBIX (PYHKIIUH, HCIIOIB30BATh
rpaduKy Ipy H3y4EHUH TPOILIECCOB U 3aBUCUMOCTEH, TIPH PEIICHUH
3aj1a4y U3 APYruX Y4eOHBIX IPEAMETOB U 3a/1a4 U3 PEaTbHOM KU3HU;
BBIpAXXaTh GOPMYJIaMH 3aBUCHMOCTH MEX/y BEIIMYMHAMU;

- YMEHUE pellaTh TEKCTOBBIC 33/1a4H Pa3HBIX THIIOB (B TOM YHCIIC

Ha MPOLIEHTHI, TOJM U YaCTH, Ha IBWKCHUE, paboTy, CTOUMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJIa4d U3 00JIACTH YIPABIICHHSI TNIHBIMU
U CEMEHHBIMU (PMHAHCAMM); COCTABIISAThH BHIPAXKCHUSI, YPAaBHCHUS,
HEPABEHCTBA U X CHCTEMBI TI0 YCIIOBHUIO 3a1a4H, UCCIICIOBATh
MOJIyYEHHOE PEIICHHE U OI[CHUBATH TPABIONOI00HOCTh PE3yIbTATOB;
- YMEHHUE ONEPUPOBATH MOHITHIMU: TOYKA, IPSIMasi, TNIOCKOCTb,
MPOCTPAHCTBO, IBYTPAHHBIN YroJl, CKPEIIUBAIOLIUECS PSMEIE,
napauieTbHOCTh U MEPIEHINKYIIPHOCT MPSIMBIX U TIIOCKOCTEH, yrol
MEX1y MPSMBIMH, YTOJI MEXAY MPSMOU U MIIOCKOCTBIO, YTOIl MEXKTY
TUTOCKOCTSIMU, PACCTOSIHUE OT TOYKHU JI0 MJIOCKOCTH, PACCTOSIHUE
MEXTy MPSMBIMU, PACCTOSIHUE MEXK]Ty TUIOCKOCTSMU; YMEHUE




OIICHUBATh PUCKU TIOCIICACTBUN ACITETLHOCTH

- pa3BHBaTh KPEaTUBHOE MBIILJICHUE

MIPH PEIICHUH KU3HEHHBIX TTPOOIEM

0) 6a30BBIC UCCIIEIOBATEIILCKHUE JICHCTBYS:

- BJIAJICTh HABBIKAMH Y4EOHO-HCCIICIOBATEIIbCKOM
Y TIPOSKTHOM JIeATEIIBHOCTH, HABBIKAMU
paspernieHus npooseM;

- CNIOCOOHOCTh ¥ TOTOBHOCTD

K CaMOCTOSTEILHOMY ITOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 33724, TPUMECHECHUIO Pa3TMYHBIX
METO/I0B TIO3HAHHUS

- BBISBJIATH IPHYUHHO-CJICICTBEHHBIC CBSI3U

Y aKTyaJIU3UPOBATh 3a/1a49y, BBIJIBUTATh THIIOTE3Y
€e peIICHHsI, HaXOJUTh apTyMEHTHI

JUTS TOKA3aTeIbCTBA CBOMX YTBEPKICHUM,
3a/laBaTh NapaMeTpbl U KPUTEPUH PELICHMUS,

- QHAJTM3UPOBATH MOJIyYEHHBIE B XOJIE€ PELICHUS
3a/1a4uM pe3yJbTaThl, KPUTUUECKH OLIEHUBATh

UX IOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE
B HOBBIX YCJIIOBHSIX;

pa3pabaThIBaTh IJIaH pelIeHUs MpoOIeMbl

C Y4ETOM aHaJIM3a UMEIOIINXCS MaTepHaIbHbIX
1 HeMaTepuaJbHBIX PECYPCOB;

- YMETb IEPEHOCUTDH 3HAHUSA B [TO3HABATEIbHYIO
Y MIPAKTHYECKYIO 001aCTH KUZHEACSITEIbHOCTH;
- YMETbh HHTETPUPOBATH 3HAHUS U3 Pa3HbIX
MIpeIMETHBIX 00IacTei;

- BBIIBUTATh HOBBIE UJCH, TIPEIaraTh
OpUTHHAJILHBIC TIOJIXO/IbI U PELICHUS

- CTaBHUTb MPOOJIEMBI U 33/1a4H, JOMYCKAIOIIHe
CIOCOOHOCTH MX UCTIOJB30BaHUS

B [M03HABATEIHHON U COIUANBHOMN MPaKTUKE
OBnaseHne yHUBEPCATbHBIMU PETYISITUBHBIMU
JICUCTBUSIMU:

UCTIOJIb30BATh MPH PEIICHUH 33]a4 U3yYeHHbIE (DAKTBI U TEOPEMBI
IUIAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOLLErO
MUDA;

- YMEHHUE ONEPUPOBATH MOHATUSIMHU: MHOTOTPAHHUK, CEYCHUE
MHOTOTpaHHHKa, Ky0, mapajuieNenure], mpu3Ma, mupamMmusa, Gurypa
¥ TIOBEPXHOCTH BpAIllEHUs, HMIMHAP, KOHYC, map, cepa, ceueHust
(GuUrypsI BpareHus, INI0OCKOCTh, Kacatoasics cepbl, MWIMHIPA,
KOHYCa, TUTOIIA b TOBEPXHOCTH MTUPAMUJIBI, TPU3MBI, KOHYCA,
HUJTUHIPA, TUIOMAIs chepbl, 00beM Ky0a, MPSIMOYTOJIbHOTO
napaieNenuea, MupaMuIbl, TPU3MBI, IWIMHIpA, KOHYCa, [1apa;
yMeHHue n300pakaTh MHOTOT'PaHHHUKH U TIOBEPXHOCTH BpAIICHUS,

WX CEUCHHsSI OT PYKH, C TIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB

U DJIEKTPOHHBIX CPEJICTB; YMEHHUE PACIIO3HABATH CUMMETPHUIO

B IIPOCTPAHCTBE; YMEHHE PACIIO3HABATH MTPABUIILHBIE MHOTOTPAHHUKH;
- YMEHHUE ONEPUPOBATH MOHITUSMU: IBUKCHHE B IIPOCTPAHCTBE,
110/100HbIE (GUTYPHI B MPOCTPAHCTBE; HUCIOIH30BaTh OTHOIICHHE
TJIOMIAJIEH TOBEPXHOCTEH U 00BEMOB TIOTOOHBIX (GUTYD MPU PEIICHUN
3ajad;

- YMEHHE BBIYHUCIIATH T€OMETPUYECKUE BETUUNHBI (AJTMHA, YTOJ,
1011a/1b, 00BEM, MJIOLIAAb IOBEPXHOCTH ), HCTIONIb3Yys N3yUCHHbIE
(bopMyIBl U METO/IBI;

- YMEHHE ONEPUPOBATH MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMA
KOOpJMHAT, KOOPAUHATHI TOYKHU, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJIsIpHOE IIPOU3BENICHUE, YTOJI MEXAYy BEKTOpaMH, CyMMa BEKTOPOB,
MPOU3BEICHNE BEKTOPA HA YHCJIO; HAXOAUTh C TOMOIIbIO N3Y4YEHHBIX
dbopMyn KOOPAUHATHI CEPEUHBI OTPE3KA, PACCTOSTHIE MEXKIY ABYMS
TOYKaMU;

- YMEHHE BBIOMPATH MOAXOSAIINNA U3YYEHHBII METOJ sl pelICHUS
3a/1a4yM, pacro3HaBaTh MaTeMaTH4eckue (PakThl 1 MaTeMaTUYECKUe
MO/JIEJIN B IPUPOIHBIX U OOILIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHHE MPUBOAUTH TPUMEPHI MATEMATHUECKUX OTKPBITUN
POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAyKU




a) CaMOOPraHM3aLus: IeIaTh OCO3HAHHBIN BBIOOP,
apryMEeHTHUPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a perieHne

OK 02
Hcnonb3oBars
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaJn3a u
WHTEpIpEeTaIIU
nH(popmMaluu u
MH(}OPMaIMOHHBI
€ TEeXHOJIOTUU
JUTS BBITIOJTHEHUS
3a/a4
npodeccuoHaIbH
OU IeITeNbHOCTHU

JIMYHOCTHBIE Pe3yabTATHI TOJDKHBI OTPAXKATh

B YaCTH: IICHHOCTH HAYYHOTO MO3HAHUS:

- cpOpMUPOBAHHOCTH MUPOBO33PCHUH,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOM MPaKTHKH,
OCHOBAHHOTO Ha JINAJIOTe KYJIbTYD,
CTIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa
B MOJIUKYJIBTYPHOM MHPE;

MertarnpeaMeTHbIe Pe3yIbTaThl JOJDKHEI
OTpaKkaTh:

OBnazneHne yHUBEpCAIbHBIMU YU€OHBIMU
MO3HABATEIHHBIMH JCHCTBUSMH:

B) paboTa ¢ nHdopmarmen:

- BJIaJIETh HABBIKAMH TOJTy4eHUS] HHPOPMaLIUU
13 UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSITEIHLHO
OCYILIECTBIISITh IOUCK, aHATN3, CHCTEMAaTU3AIUI0
Y MHTEpIIpEeTanio HHPOPMAIUU Pa3TUUHBIX
BUJIOB ¥ (JOPM NpEeACTABICHUS;

- CO3/1aBaTh TEKCTHI B PA3IMUHBIX (popMaTax

C Y4eTOM HazHa4yeHMsI UH()OPMALIUU U 1IeNIeBOI
ayJUTOpUH, BBIOMpas ONTUMAIIBHYIO (popmy
MIPE/ICTaBJICHHS ¥ BU3yaTH3alUy;

- OLIEHUBATh JOCTOBEPHOCTD, JIETUTUMHOCTh
nH(pOpMaIIUHY, €€ COOTBETCTBUE IIPABOBBIM

1 MOPaJIbHO-3TUYECKUM HOpMaM;

- HCTIOJIb30BaTh CPEICTBA MH(OPMALIMOHHBIX
1 KOMMYHHUKALIMOHHBIX TEXHOJIOIMH B PELIEHUN
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX

Y OpraHU3alMOHHbIX 33J1a4 C COOII0IeHUEM
TpeOOBaHUI 3PrOHOMHKH, TEXHUKU
0€3011aCHOCTH, TUTHEHBI, pecypcocOepekeHus,

- YMEHHE ONIEPUPOBATH NMOHATHUAMU: PYHKLMS, HEPEPbIBHAS
(GyHKUMSL, TPOU3BOIHASA, IEPBOOOpA3HAasi, ONPEIEICHHbIN HHTETPal;
YMEHHME HaXOUTh MPOU3BOAHbIE JIEMEHTAPHBIX (QYHKIMM, HCIIOJIB3YS
CIIPaBOYHBIEC MATE€pPHAIIBL; UCCIEN0BATh B IPOCTEHIINX CIydasx
(yHKIIMM Ha MOHOTOHHOCTh, HAXOJIUTh HAMOOJIbIIINE U HAUMEHBIIINE
3HaueHus (QYHKIMH; CTPOUTH I'paKK MHOTOUJICHOB

C UCIIOJIb30BAHMEM aIlllapaTa MaTeMaTHYECKOTO aHAIN3a; IPUMEHSITh
MPOM3BOJIHYIO TP PELICHUH 3a/1a4 Ha JBMKEHHE; pelliaTh
MPAKTUKO-OPHUEHTHPOBAHHBIE 33/1a4l Ha HaWOOJIbIINE U HAUMEHbILINE
3HAuEHUs, Ha HaX0XJACHHUE ITyTH, CKOPOCTH U YCKOPEHUS

- YMEHHE pellaTh TEKCTOBBIE 33/]a4ul Pa3HbIX TUIIOB (B TOM YHCIIE

Ha TPOILEHTHI, 10JIM U YaCTH, Ha JBM)KEHHE, padOTy, CTOMMOCTh
TOBApOB U YCIIYT, HAJIOTH, 3aJ1a4u U3 00JIaCTH yIPABICHUSI TUYHBIMU
U CEMEHHBIMU (DPMHAHCAMM); COCTABIIATh BBIPAXKEHNUS, ypAaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4M, UCCIIENOBATh
HOJIy4EHHOE PELeHHE U OLIEHUBATh IIPABONOI00HOCTh PE3yIbTaTOB;
- YMEHHUE ONIEPUPOBATh MOHATUAMU: CpeiHEee apuPMETHIECKOE,
Me/uaHa, HauooJibllee 1 HAaUMEHblIIee 3HaYeHUs, pa3Max, AUCIepcHs,
CTaHJAPTHOE OTKJIOHEHHE YMCIOBOTr0 HabOpa; yMEHUE U3BIICKATh,
UHTEPIPETUPOBATh HHPOPMALUIO, IPEJICTABICHHYIO B TaOIMLIAX,

Ha MarpaMmax, rpaukax, OTpa)karollyto CBOICTBA pealbHbIX
IPOLIECCOB U SABJICHUI; MPEACTABIATH HHPOPMALIUIO C TOMOIIBIO
TaOJIMI U AUArpaMM; UCCIIE0BATh CTATUCTUYECKHE JaHHbIE, B TOM
qucie ¢ IPUMEHEHHEM Irpauyeckux METOI0B U AEKTPOHHBIX
CPEICTB;

- YMEHHUE BBIOMPATh MOAXOISIINI U3yUeHHBIH METO/ IS PEIIEHUs
3aJauy, paclo3HaBaTh MaTeMaTnyeckue (pakTbl 1 MaTeMaTHYeCKHe
MOJIEJIN B IPUPOIHBIX U OOILIECTBEHHBIX SBJICHUSX, B UCKYCCTBE;
YMEHHE NIPUBOJINUTH IPUMEPBI MATEMaTUUECKNUX OTKPBITUI
POCCUICKON U MUPOBOM MaTeMaTUYECKOU HAyKU




IIPaBOBBIX U DTUYECKUX HOPM, HOPM
MH()OPMAIMOHHOK OE30MMaCHOCTH;

- BJIaICTh HABBIKAMH PACIIO3HABAHWA W 3alIUThI
nHpopMannu, HHOOPMAITMOHHOK 0€3011aCHOCTH
JIUYHOCTHU

OK 03
[InanupoBath

Y PEaTN30BBIBATH
coOCTBEHHOE
npo¢ecCuOHAIbH
0€ ¥ JINYHOCTHOE
pa3BHTHE,
MpeITPUHUMATE
BCKYIO
JeSITEITLHOCTh B
npodeCcCUOHAIBH
oit cepe,
HCI0JIb30BATh
3HAHUA

10 MPaBOBOM

1 (puHAHCOBOM
IrPaMOTHOCTH

B pa3IM4YHBIX
KU3HEHHBIX
CUTYaIUIX

JIM9HOCTHBIE PE3YJIBTATHI JIOJDKHBI OTPAXKaTh

B YaCTH: TyXOBHO-HPABCTBEHHOTO BOCITUTAHHS:

- cpOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI,
ATUYECKOTO MTOBE/ICHNS;

- CIIOCOOHOCTD OIIEHUBATh CUTYAIUIO

Y IPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSICh HA MOPATbHO-HPABCTBEHHBIC
HOPMBI M IICHHOCTH;

- 0CO3HAHUE JJUTHOTO BKJIA/Ia B IOCTPOCHHE
YCTOMYHMBOTO OYAYIIEro;

- OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POAUTEISIM
1 (MM) IpYrUM WICHAM CEMbH, CO3IaHHIO CEMbU
Ha OCHOBE OCO3HAHHOTO MPUHSATHS LIEHHOCTEH
CEMEIHOM )KU3HU B COOTBETCTBUU C TPATULIUSIMU
Hapos0oB Poccuu;

MertanpeaMeTHbIE pe3yNbTaThl T0KHBI
OTpaxarb:

OBnazeHne yHUBEPCAIbHBIMU PETYISITUBHBIMU
NEUCTBUSIMU:

a) caMOOpraHMU3aIus:

- CAMOCTOSTEIIHLHO OCYILECTBISATh
M03HABATENIBHYIO AEITEIbHOCTD, BBISBISAThH
po0IeMbl, CTaBUTH U (POPMYIUPOBATH
coOCTBEHHBIE 3a/1a4H B 00pa3oBaTeIbHON
NEeSITeNbHOCTH U KU3HEHHBIX CUTYAILIUSX;
CaMOCTOSITENILHO COCTABJIATH IJIaH PEIICHUS
MPOOJIEMBI C YU€TOM UMEIOIIHUXCSI PECYPCOB,
cOOCTBEHHBIX BO3MOKHOCTEH U MPEIOUTEHUH;
JTaBaTh OLIEHKY HOBBIM CUTYAIIHSIM;

- BJIAJICHHE METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMAMHU PELICHUS 3a]1a4;
yMeHHe (popMynUpOBaTh ONPEIEIECHUSI, aKCHOMBI U TEOPEMBI,
PUMEHSTH WX, TPOBOJHUTH JJOKA3aTEIbHbIE PACCYKACHUS B XOJI€
pelieHus 3a1ay;

- YMEHHUE ONEPUPOBATH MOHATUAMU: (YHKITHUS, HEMIPEPHIBHAS
(GyHKIMSI, TPOU3BOIHASA, IEpBOOOpa3Has, ONpeAeIeHHbIH HHTETpall;
YMEHHUE HaXOUTh MPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKIIHH, NCTIOIB3YS
CIIPaBOYHbIE MaTEPUAJIbL; UCCIIEOBATh B MPOCTEUIINX CIIydasx
(GYHKIIMM Ha MOHOTOHHOCTbH, HAXOIUTh HANOOJIBIINE U HANMEHBIITNE
3HaueHus (YHKIMI; CTPOUTH IpaKK MHOTOUJICHOB

C MCIIOJIb30BaHUEM allapara MaTeMaTHUECKOTO aHAIIN3a; IPUMEHSTh
IIPOM3BOJIHYIO IIPU PELICHUH 33/1a4 Ha JABWKECHUE; PElIaTh
IPaKTUKO-OPUEHTHPOBAHHBIE 3a7]aul Ha HaKOOJIbIINE U HAUMEHBLINE
3HA4YEHUs1, Ha HAXOXAECHUE IyTH, CKOPOCTH U YCKOPEHUS

- YMEHHUE ONEPUPOBATh MOHATUAMU: PALMOHAIbHAS (YHKIUS,
noka3zateibHas QyHKLHUs, CTeneHHas pyHKLHUs, Jorapupmuueckast
GYHKIUSA, TPUTOHOMETpUYECKHEe (DYHKIIMH, OOpaTHBIE ()YHKIINUH;
YMEHUE CTPOUTh Ipa)MKy U3y4EHHBIX (YHKLUH, UCIIOJIB30BATh
rpauKy Ipy U3y4€HUU MPOLIECCOB U 3aBUCUMOCTEH, NPH PEIIEHUH
3aJa4 U3 APYrux y4eOHbIX IPEIMETOB U 3a/1a4 U3 pealbHOM KU3HU;
BBIpaXaTh (OpMyJIaMH 3aBUCUMOCTH MEX]y BEIMUMHAMU;

- YMEHHE pelllaTh TEKCTOBBIE 33/1a4M Pa3HbIX TUIOB (B TOM YHCIIE Ha
IPOLIEHTHI, J0JIM U YaCTH, Ha JABMKEHHE, pab0Ty, CTOUMOCTb TOBapOB
U YCIIyT, HAJIOTH, 33Jja4d U3 00J1aCTH yIIPaBICHUS JINYHBIMU

U CeMEHHBIMU (PMHAHCAMM); COCTABIIATH BHIPAXKEHNUSI, ypaBHEHUS,
HEPaBEHCTBA U X CUCTEMBI 110 YCIIOBUIO 3aa4M, UCCIIEI0BATh
NOJIy4eHHOE pellieHHe U OL[EHUBATh MPaBAONOJ00HOCTh Pe3yIbTaTOB;
- YMEHHUE ONEePUPOBATh MOHATUAMU: CpeiHee apupMETHIECKOE,
Me/iMaHa, HauboJipliiee ¥ HAaMMEHblIIee 3HAYeHUs, pa3Max, AUCIepCHs,




crocoOCTBOBATH (POPMHUPOBAHUIO U MTPOSBICHUIO
IIMPOKOH 3PYAMILIMN B PAa3HBIX 00JACTIAX 3HAHHM,
ITOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTEIbHbIN
U KYJIbTYpPHBIN YPOBEHb;
0) CaMOKOHTPOJIb!
HCI0JIb30BATh IIPUEMBI pe(PICKCUU AJIsl OLIEHKU
CUTYallH, BbIOOpa BEPHOTO PELLIEHUS;
- YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO
MIPUHUMATD PEIIECHUS M0 UX CHUKEHUIO;
B) SMOLIMOHAJIbHBIN UHTEJUIEKT, IPpeInoJIaratolni
c(hopMUPOBAHHOCTD:
BHYTPEHHEI MOTHBALINHY, BKIIIOYAIOIIEH
CTpeMJICHHE K IOCTHKEHUIO LIEJIH U yCIEXY,
ONTUMM3M, UHUIIUATUBHOCTh, YMEHUE
IeHCTBOBATh, NCXOA M3 CBOMX BO3MOKHOCTEM;
- SMIIATHH, BKIIIOYAIOIIEH CIIOCOOHOCTh MIOHUMATh
SMOILIMOHAIIBHOE COCTOSIHUE IPYTHUX, YIUTHIBATh
€ro IIPH OCYILECTBICHUN KOMMYHHUKAIUH,
CIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;
- COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CLIOCOOHOCTh
BBICTPAaNBATh OTHOIICHUS C APYTUMHU JIFOIBMH,
3a00TUTHCS, IPOSBIIATE HHTEPEC U pa3peliaTh
KOH(JIMKTBI

CTaHJApTHOE OTKJIOHEHHE YHCIOBOTO0 HabOpa; yMEHUE U3BIICKATh,
UHTEPIPETHPOBATH HHPOPMALUIO, IPEJICTABICHHYIO B Ta0INIIAX,
Ha MarpaMMax, rpapukax, OTpa)Karollyto CBOMCTBA pealbHBIX
IIPOLIECCOB U SABJICHUI; IPEACTABIATh HH(OPMALIKIO C IOMOIIIbIO
TaOJIUL U AUarpaMM; UCCIIE0BATh CTATUCTUYECKUE JAHHBIE, B TOM
Yrcie ¢ IPUMEHEHUEM rpapuyecKux METOI0B U NEKTPOHHBIX
CPENCTB;

- YMEHUE ONIEPUPOBATH MOHATHIMU: CIIYYalHBIN OMBIT U CIy4allHOE
cOOBITHE, BEPOSATHOCTD CIY4aiHOTO COOBITHS; YMEHUE BHIYUCIIATD
BEPOSITHOCTH C MCHOJIb30BaHUEM T'paUUECKUX METOJIOB; IPUMEHSTh
(GOpMyIIBbI CII0KEHUS U YMHOKEHUS BEPOSITHOCTEN, KOMOMHATOPHBIE
¢dakTel ¥ GOpPMYIIBI IPU PELIEHUH 33/1a4; OLIEHUBATh BEPOSITHOCTH
peabHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU BEIHMUNHAMU;
YMEHHE NMPUBOINUTH IPUMEPHI MPOSIBIIEHUS 3aKOHA OOJIBIINX YUCE
B IIPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSIX;

- YMEHHUE BBIOMPATh MOAXOAAIINN U3yUYEeHHBIN METOI AJISl PEIICHUs
3alauyl, paclo3HaBaTh MaTEMATUYECKUE (PAKTHI U MaTEMAaTUYECKUE
MO/JIEJIN B IPUPOJHBIX U OOLIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE NIPUBOJUTH IPUMEPBI MATEMATUUYECKUX OTKPBITHH
pOCCHIICKOM U MUPOBOI MaTeMaTUYECKOU HAYKH

OK 04
DddexTuBHO
B3aMMO/ICHCTBOB
aTh U paboTaTh
B KOJIJICKTHBE

Y KOMaHJIe

JIn4HOCTHBIE PEe3yJbTaThI JODKHBI OTPaXKaTh
B YaCTH: LICHHOCTH HayYHOTO MO3HAHUS:
OCO3HaHHE [IEHHOCTU HaYy4YHOH AESITeIbHOCTH,
TOTOBHOCTbH OCYIIIECTBIISITH IPOEKTHYIO

Y UCCIIEIOBATENbCKYIO IeATEIbHOCTD
WHIUBUAYAIBHO U B TPYIIIE
MeranpeaMeTHbIE pe3yabTaThl 10KHbI
OTpa)xarb:

OBnageHue yHMBEpCAIbHBIMU
KOMMYHHKaTUBHBIMU JICHCTBUSMU:

0) coBMeCTHas JACSATCIHHOCTD:

- BJIaJICHUE METOJJaMH JIOKa3aTeNIbCTB, AITOPUTMAMHU PELICHUS 3a/1ay;
yMeHue popMyJIupoBaTh ONPEAEICHNs, AaKCHOMBI U TEOPEMBI,
OPUMEHSTh UX, IPOBOJUTH JOKA3aTeIbHbIE PACCYKICHUS B XO/€
pelLeHus 3a/1a4;

- YMEHHUE ONIEpPUPOBATh MOHATUAMU: CpeiHee apupMeTHIECKOE,
Me/iMaHa, HauboJiblllee 1 HAaUMEHblIIee 3HaYeHUs, pa3Max, JAUCIepcHs,
CTaHJApTHOE OTKJIOHEHHE YHCIOBOTr0 HabOpa; yMEHUE U3BIIEKATh,
UHTEPIPETHPOBATh HHPOPMALUIO, TPEJICTABICHHYIO B Ta0INLIAX,

Ha JMarpaMMax, rpapukax, OTpaXkarollyto CBOMCTBA pealbHbIX
IPOILIECCOB U SABJICHMI; MPEACTaBIATh HHPOPMALIUIO C TOMOIIIBIO
TaOJIMI U AMArpaMM; UCCIIEA0BATh CTATUCTUYECKHE IaHHbIE, B TOM
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- [IOHUMAaTh U UCII0JIb30BAaTh IPEUMYILECTBA
KOMaH/IHOW ¥ MHJMBHIyaIbHOI paboThI;
- IPUHUMATh LI€JIU COBMECTHOM JEATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JICHCTBHS
110 €¢ JOCTIDKSHHIO: COCTABJIATH ILIAH JACHCTBHIA,
pacnpenensiTb pojid ¢ y4eTOM MHEHHUI
Y4aCTHUKOB 00CYKJaTh pe3yJIbTaThl COBMECTHOM
paboThl;
- KOOPJMHUPOBATH U BBIMIOJIHATH paboTy
B YCJIOBUSIX PEAJIbHOTO, BUPTYaJIbHOTO
1 KOMOMHHMPOBAHHOTO B3aMO/ICUCTBUS;
- OCYIIECTBJIATH MO3UTUBHOE CTPATErHUYECKOE
TOBEJICHNE B PA3JIMYHBIX CUTYAIIUSIX, POSBIISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh
WHUIIHATUBHBIM.
OBnaieHue yHUBEPCAIbHBIMH PETYISITUBHBIMU
NEUCTBUSIMU:
T') MPUHSTHE ce0s U IPYTHUX JTIOJICH:
- IPUHUMAaTh MOTHUBBI U APTYMEHTBI IPYTUX
JIIOJIeN ITPU aHAJIM3€ PE3yJIbTAaTOB JEATEIbHOCTH;
- IPU3HABATh CBOE MPABO U MPABO JIPYrUX JIHOJEH
Ha OIIMOKH;

- pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP

C NO3ULIMHU JPYTOro YeJOBEKa

YHcie ¢ IPUMEHEHHEM IrpapuyecKnx METOI0B U NEKTPOHHBIX
CPEICTB;

- YMEHUE OIIEPUPOBATH IMOHATHIMU: CIIyYalHBIN OIBIT U CIy4aiHOE
cOOBITHE, BEPOSTHOCTD CIYYalHOIO COOBITHSI; YMEHUE BHIYUCIIATD
BEPOSITHOCTH C UCIOJIb30BaHUEM T'paUUECKUX METOJIOB; IPUMEHSATh
(GOpMyJIbl CII0KEHUS U YMHOKEHUS BEPOSITHOCTEN, KOMOMHATOPHbIE
(bakTel ¥ GOPMYIIBI IPU PELICHUH 334a4; OLIEHUBATh BEPOSTHOCTU
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU BEIMUNHAMU;
YMEHHE NPUBOIUTH IPUMEPHI MTPOSBIECHUS 3aKOHA OOJIBIINX YHCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- YMEHHE BBIOMPATh MOAXOAIINNA U3YYEHHBIN METO/ IS peLICHUs
3a/1a4yM, pacro3HaBaTh MaTeMaTHueckue (pakThl U MaTeMaTUYECKUE
MOJIETU B PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
yYMEHUE IPUBOAUTH MIPUMEPHI MATEMAaTUYECKUX OTKPBITUI
POCCHUICKON M MUPOBOM MaTeMaTH4ECKON HAYKH

OK 05
Ocy1iecTBIATH
YCTHYIO

Y TUCBMEHHYIO
KOMMYHHKAITHIO
Ha
roCyJapCTBEHHO
M SI3BIKE
Poccuiickoit
Denepanun

JInyHOCTHBIE Pe3yabTaThl JOJHKHBI OTPAXKAThH

B YaCTH: SCTETUYSCKOTO BOCIIMTAHMSL:

- 3CTETHUYECKOE OTHOLIEHHUE K MUPY, BKIIFOUAs
ACTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/Ia U OOIIECTBEHHBIX
OTHOIIICHUM;

- CMIOCOOHOCTh BOCIPUHUMATH PA3INYHbIC BUIBI
HCKYCCTBA, TPAJULIMU U TBOPUYECTBO CBOETO

U IPYTUX HApOJOB, OIIYIIAaTh 3MOLMOHAIBHOE
BO3/JIEHCTBUE UCKYCCTBA;

- BJIaJICHUC MCTOJJaMHU NO0KAa3aTCJIbCTB, AJITOPUTMAaMH PCHICHUA 3a/1a4;
YMCHHC (I)OpMy.]'II/IpOBaTb OonpecacCiICHA, aKCHOMbBI H TCOPCMBIL,
IMPUMCHATH UX, IPOBOAUTH JOKA3ATCIILHLIC PACCYKACHUA B XOIC
PCUICHUA 3a/1a4;

- YMCHHUC pellaTh TCKCTOBLIC 3a/1a41 PA3HBIX TUIIOB (B TOM 4YHCJIC

Ha MMPOUCHTHI, 1OJIM U YaCTH, HA [IBUKCHHC, pa60Ty, CTOUMOCTD
TOBApPOB U yCIIyI', HAJIOTH, 3a/Ia41 U3 obOmacTu YIIpaBJICHUA JINYHBIMHA U
CEMEHHBIMU (I)I/IHaHCElMI/I); COCTaBJIATH BBIPAKCHUS, YPABHCHUA,
HCPAaBCHCTBA U UX CUCTCMEI 110 YCJIOBUIO 3a4a49U, UCCIICA0BATH
MOJIYYCHHOC PCHICHUC U OLICHUBATH HpaBI[Ol'IOJIO6HOCTL PE3YJIbTATOB,
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C y4eToM - yO@XIEHHOCTh B 3HAYUMOCTH JUIS TUMYHOCTH - YMEHUE OIIEPUPOBATH IMOHATUAMMU: CIIYYalHBIN OIBIT U CIIy4alHOE
ocoOeHHOCTEH 1 0011ecTBa OTEYECTBEHHOI'O 1 MHPOBOTO cOOBITHE, BEPOSATHOCTH CIIY4aifHOTO COOBITHS; YMEHHE BBIUUCIISATH
COLIMAJIBHOTO HCKYCCTBA, STHHYECKUX KYJIbTYPHBIX TPaJAULINI BEPOSITHOCTb C UCHOJIb30BaHUEM T'paUUECKUX METOJIOB; IPUMEHSATh
U KYJIbTYPHOI'O Y HapOJIHOTO TBOPYECTBA (bOpMYIIBI CTIOKEHHS U YMHOKEHHSI BEPOSTHOCTEH, KOMOWHATOPHBIE
KOHTEKCTa MeranpeaMmeTHble pe3yibTaThl J0JKHBI (axTel 1 GOPMYIIBI IPU PELICHNUN 33/1a4; OLICHUBATH BEPOSITHOCTH
OTpaXkarTb: peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHbIMU BEIMUNHAMU;
OBnazneHue yHuBepCallbHBIMU YMEHHE MPUBOIUTH IPUMEPHI MTPOSBIECHUS 3aKOHA OOJIBIINX YHCET
KOMMYHHUKAaTUBHBIMU JEHCTBUSIMM: B [IPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSIX;
a) oOlIEeHKE: - OCYILECTBIIATh KOMMYHHUKALIUU - YMEHME BBIOMPATh NOIXOSAIINNA U3YUEHHBIN METO/ ISl pelICHUs
BO BCEX c(pepax KU3HHU; 3a/1a4uM, paclo3HaBaTh MaTeMaTHuecKknue (PakThbl 1 MaTeMaTUYECKHE
- pacro3HaBaTh HeBepOAIbHBIE CPEACTBA MOJIETIU B IPUPOHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
oOLIeHMs, MOHUMATh 3HAYE€HUE COLIUATbHBIX yYMEHUE IPUBOAUTH MIPUMEPHI MATEMAaTUYECKUX OTKPBITUI
3HAKOB, PaCIIO3HABATH IIPEIIIOCHUIKH POCCHUICKON M MUPOBOM MaTeMaTH4ECKON HAYKH
KOH(DJIUKTHBIX CUTYallMi U cMAT4aTh KOH(INKTHI,
- Pa3BEPHYTO U JIOTUYHO M3JIaraTb CBOI TOUYKY
3pEHUs C UCIOJIb30BAHUEM A3BIKOBBIX CPEICTB
OK 06 JIM4HOCTHBIE PE3YNBTATHI TOJDKHBI OTPaXKaTh - BJIAJICHUE METOJaMU JI0KA3aTeIbCTB, AITOPUTMAMHU PELICHU 3a/1a4;
[IposBnaTe B YaCTH: yMeHue (pOopMyJIupoBaTh ONPEAEICHHs, AaKCHOMBI U TEOPEMBI,
IPaXKIaHCKO- - TP@KJAHCKOTO BOCIIUTaHUS: IPUHATHE IIPUMEHATH UX, IPOBOJUTH TOKA3aTEIbHbBIE PACCYKICHHS B XOMI€
MaTPUOTHUYECKYIO | TpaJAULHAOHHBIX HALIMOHAIBHBIX, pelIeHus 3a1a4;
MO3ULUIO, 00111e4eI0BeYECKIX I'YMaHUCTHYECKIX - YMEHHE pelllaTh TEKCTOBBIE 33/1a41 PA3HbIX TUIOB (B TOM YHCIIE
JEMOHCTPUPOBAT | M JEMOKPATUYECKUX LIEHHOCTEH; Ha MPOLEHTHI, JOJIU U YaCTH, Ha JIBUKEHUE, paboTy, CTOUMOCTh
b OCO3HAHHOE -IIaTPUOTHYECKOTO BOCIIUTAHUSA: LICHHOCTHOE TOBApOB U YCIIYT, HAJIOTH, 3aJ1a4u U3 00JIaCTH yIPABIEHUS IUNYHBIMU
IIOBE/ICHUE OTHOILICHHE K FOCYIapCTBEHHBIM CUMBOJIAM, U CeMEHHBIMU (PMHAHCAMM); COCTABIIATH BBIPAXKEHUS, yPAaBHEHUS,
Ha OCHOBE HUCTOPUYECKOMY U NIPUPOJHOMY HACIIEIUIO, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEN0BATh
TpaJuLIUOHHBIX IaMsATHUKAM, TpaIuuusaM HapoaoB Poccun, HOJIy4eHHOE pelleHHe U OLIEHUBATh IPaBAONOJ00HOCTh PE3yIbTaTOB;
POCCHHCKHX JnoctrxkeHusM Poccun B Hayke, HCKYCCTBE, - YMEHHUE ONIEpPUPOBATh MOHATUAMU: CpeiHee apupMeTHIECKOE,
JyXOBHO- CIIOpPTE, TEXHOJIOTUAX U TPYIE; Me/naHa, HauboJiplllee 1 HAaMMEHbIIIee 3HaUeHMs], pa3Max, JUciepcus,
HPaBCTBEHHBIX MetanpeaMeTHbIE pe3yNbTaThl TOJKHBI CTaHJAPTHOE OTKJIOHEHHE YHCIOBOr0 HabOpa; yMEHUE U3BIICKATh,
LIEHHOCTEH, oTpaxatb: OBJIaZiIcHHE YHUBEPCAIbHBIMU UHTEPIPETHPOBATh HHPOPMALUIO, IPEJICTABICHHYIO B Ta0INLIAX,
B TOM 4HCJIE peryiasaTUBHBIMU JIEHCTBUAMMU: Ha JMarpaMMax, rpaukax, OTpaXkarollyto CBOICTBa pealbHbIX
C y4eTOM B) SMOIIMOHAJIbHBIA MHTEJIEKT, TPpeInoaratnni IPOILIECCOB U SABJICHMI; MPEACTaBIATh HHPOPMALIUIO C TOMOIIIBIO
rapMOHM3aLUU Cc(OPMHUPOBAHHOCTD: TaOJIMI U AMArpaMM; UCCIIE0BATh CTATUCTUYECKHE IaHHBIE, B TOM
MEKHALIMOHAJIbH --CaMOCO3HaHMs, BKJIIOYAIOIIEro COCOOHOCTh 4uCIIe ¢ IPUMEHEHUEM rpaduyeckux METOIOB U IIEKTPOHHBIX
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BIX U
MEXPEJIIUTHO3HBI
X OTHOIIICHUH,
MPUMEHSTH
CTaH1apThl
AHTUKOPPYILIMOH
HOTO IIOBEJCHUS

IIOHUMATh CBOE SMOIMOHAIIEHOES COCTOSIHHUE,
BHJIETh HAMPABIICHUS Pa3BUTHUSI COOCTBEHHOM
SMOLIMOHAIBHO c(hepbl, OBITh YBEpEHHBIM B ceOe;
- CaMOPETyJIUPOBaHUs, BKIIFOUAIOIIETO
CaMOKOHTPOJIb, yMEHHE IPUHUMATh
OTBETCTBEHHOCTH 3a CBOC ITIOBECHHE,
CIOCOOHOCTH aJaNTUPOBATHCS K AMOIIMOHAILHBIM
W3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITH
OTKPBITHIM HOBOMY;

- BHYTpEHHEW MOTHBAIINH, BKIIOYAIOIIECH
CTPEMJICHHE K JOCTHIKEHUIO 1IeJI U YCIIeXY,
ONTUMU3M, UHUIIMATUBHOCTh, YMEHUE
IeCTBOBATh, NCXOA M3 CBOMX BO3MOKHOCTEM;

- SMIIATHH, BKJIIOYAIOIIEH CITOCOOHOCTEL IIOHUMATh
SMOITMOHAIBPHOE COCTOSTHUE IPYTUX, YIUTHIBAThH
€ro MpH OCYIIECTBICHUN KOMMYHHKAIINH,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

- COITMANBLHBIX HABBIKOB, BKIIOYAFOIINX
CIOCOOHOCTH BBICTPAaWBaTh OTHOIIICHUS

C APYTUMH JIFOJAbMHU, 32800 TUTHCS, TIPOSBIISATH
WHTEpEC U pa3pemarb KOHPIUKTHI

CPEICTB;
- YMEHUE OIIEPUPOBATH IMOHATUAMMU: CIIYYalHBIN OIBIT U CIIy4allHOE
cOOBITHE, BEPOSTHOCTD CIYYalHOIO COOBITHSI; YMEHUE BHIYUCIIATD
BEPOSTHOCTH C UCIIOJIb30BaHUEM I'PpaUIECKUX METOIOB; TPUMEHSTh
(GOpMyJIbl CII0KEHUS U YMHOKEHUS BEPOSITHOCTEN, KOMOMHATOPHbIE
(baxTel 1 GOPMYIIBI IPU PELICHUN 33/1a4; OLCHUBATH BEPOSITHOCTH
peaJIbHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU BEIMUNHAMU;
YMEHHE NTPUBOINUTH IPUMEPHI MTPOSBICHUS 3aKOHA OOJIBIINX YUCEI

B IIPUPOJIHBIX U OOIIECTBEHHBIX SBICHUSX;

- YMEHHE BBIOMPATh MOAXOAIMINNA U3YYEHHBIN METO/ ISl peLICHUS
3a/1a4uM, pacrlo3HaBaTh MaTeMaTHueckue (PakThl 1 MaTEMaTUYECKHE
MOJIETU B PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
yYMEHUE NPUBOAUTH PUMEPHI MAaTEMAaTUYECKUX OTKPBITUI
POCCHUICKON 1 MUPOBOM MaTeMaTH4ECKON HAYKH

OK 07
CoeiicTBOBATE
COXpaHEHUIO
OKpYyKaroleu
Cpenpl,
pecypcocOepexe
HUIO, IPUMECHSITh
3HaHug 00
W3MEHEHUU
KJIMMarTa,
TIPUHIIUIIBI
OepexXIIMBOTO
MIPOU3BO/ICTBA,

JIn4HOCTHBIE PEe3yJbTAThI JODKHBI OTPAXKATh

B YaCTH: PKOJIOTHYECKOTO BOCIIUTAHUS

- aKTUBHOE HETIPUATUE ACHUCTBUMN, TIPUHOCSITAX
BpEJ OKpYXaloIleu cpene;

- YMEHHE MPOTHO3UPOBATH HEOIATONIPHUATHBIE
9KOJIOTUYECKHE MOCISACTBUS PEANPUHUMACMBIX
JICUCTBUH, IPENOTBPALIATh UX;

- pacuIUpeHue OMNbITa ACATEIHHOCTH
9KOJIOTMYECKOW HANPaBIECHHOCTH;
MeranpeaMeTHbIE pe3yabTaThl 10KHbI
oTpaxkath: OBlIaJIecHUE YHUBEPCATbHBIMU
y4eOHBIMU MMO3HABATEIBHBIMU JIEHCTBUSMHU:

0) 6a30BBIC HCCIIEAOBATEIIBCKUE ACHCTBUS:

- BJIaJICHHE METO/IaMU JI0Ka3aTeNbCTB, AITOPUTMaMHU PEIICHUS 3a/1aY;
yMeHue (popMynupoBaTh ONPeIEICHUSI, aKCUOMBI U TEOPEMBI,
NPUMEHSITH UX, IPOBOJUTH JI0Ka3aTEIbHbIE PACCYKICHUS B XOI€
pelleHus 3a/1ay;

- YMEHHE ONEPUPOBATH MOHATHAMU: (PYHKIMS, HEPEPbIBHAS

b yHKIMSI, TPOU3BOIHAS, IEpBOOOpa3Hasi, ONpeIeIeHHbII HHTErpa;
YMEHHE HaXOUTh MPOU3BOAHBIE JIEMEHTAPHBIX (DYHKIIHMMA, UCTIONIB3YS
CIIPaBOYHBIE MaTEPUAJIbl; UCCIIEAOBATH B MPOCTEHIIINX CIIydasx
(GbyHKIIMM Ha MOHOTOHHOCTh, HAXOIUTh HAOOBIITNE U HAUMEHBIIIHE
3HaueHus QYHKIIMIA; CTPOUTH I'pa)KH MHOTOUJICHOB

C UCIOJIb30BAaHMEM allllapaTa MaTEMaTUYECKOTO aHAIN3a; IPUMEHSTh
MPOU3BOIHYIO NPU PEIICHUH 3a]]a4 Ha IBKEHUE; pellaTh
MPAKTHKO-OPHUEHTHPOBAHHBIC 3a/1a4H Ha HauOOJBIINE Y HANMEHbIIINE
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3P PeKTUBHO
JENCTBOBATH B
Ype3BbIYaNHBIX
CUTYaIUSIX

- pa3pabaThIBaTh IJIAH PEHICHUS MPOOIeMbI

C Y4ETOM aHaJIM3a UMCIOIINXCS MaTePHATbHBIX
Y HEMaTePUAIBHBIX PECYPCOB;

- OCYILIECTBJIATH IeJICHANPABICHHBINA TTOUCK
[IEpEeHOCca CPEJCTB U CIIOCOOOB JIEHCTBUS

B MPO(ECCHOHAITBHYIO CPENY;

- YMETh MEPEHOCHUTDH 3HAHUS B MTO3HABATEIIHHYIO
Y TIPAKTHYECKYIO 00J1aCTH KUZHEACITSILHOCTH,
OBnazieHue yHUBepCaIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU:

0) coBMecTHas! ACSITEIHHOCTD:

- IpejyIaraTh HOBBIC MTPOEKTHI, OICHUBATH HJICH
C TIO3WIIMHA HOBU3HBI, OPUTUHATEHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OgnajieHre YHUBEPCATbHBIMU PETYIISITHBHBIMH
NEUCTBUSIMU:

0) CAaMOKOHTPOJIb:

- 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh
KOPPEKTUBBI B ACITEIHHOCTD, OLICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LEJISIM

3HAYECHU, HA HAXO0XKIECHUE IIyTH, CKOPOCTH U YCKOPEHUS

- YMEHHUE ONEPUPOBATH MOHATUSMU: pallHOHAIbHAS (PYHKIIHS,
nokaszarenbHast QyHKIUs, CTeneHHast (pyHKIus, JorapupMuyecKas
(GyHKIUS, TPUTOHOMETPHYECKUE QYHKIMH, 0OpaTHbIe (YHKINY;
YMEHHUE CTPOUTH rpapuKu N3ydeHHBIX (PYHKINH, HCIIOJIB30BATh
rpaduKy Mpy U3y4EHUH MPOIIECCOB U 3aBUCUMOCTEH, TIPU PEIICHUHT
3a/1a4 U3 Ipyrux y4eOHBIX MPEIMETOB U 3a/1a4 U3 PeabHOM KU3HU;
BbIPpAXXaThb Q)OpMy.]'IaMI/I 3aBUCUMOCTHU MEKAY BCIIMUMHAMU

- YMCHHUEC pCilaTb TCKCTOBLIC 3a/1a41 PA3HBIX TUIIOB (B TOM YUCJIIC

Ha NpOUCHTHI, 10JIU U YaCTH, HA JIBMIKCHHC, pa60Ty, CTOHUMOCTH
TOBApOB M YCIIYT, HAJIOTH, 33J]a4¥ U3 00JaCTH yIpaBICHUS TUIHBIMU
U CeMEMHBIMU (PMHAHCAMM ); COCTABIISAThH BhIPAXKEHUS, YpaBHEHUS,
HEPAaBEHCTBA U UX CUCTEMBI IO YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOJIyY€HHOE pPElICHNE U OLIEHUBATh PaBIONOJ00HOCTh PE3yIbTaTOB;
- YMEHHE BBIOMPATH MOAXOAIMINNA U3YYEHHBIN METOJ ISl pelIeHUs
3aJa4d, paclo3HaBaTh MaTeMaTHuecKue (PakThl 1 MaTeMaTHYECKHE
MOJIETU B PUPOIHBIX U OOIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
YMEHHE NMPUBOJAUTH TPUMEPHI MATEMATUUECKUX OTKPBITHIA
pOCCHIICKOM U MUPOBOI MaTeMaTUYECKOU HAYKH
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2. CTPYKTYPA U COAEP KAHUE OBIIEOBPA3ZOBATEJIBHOT'O YYEBHOI'O

NPEAMETA
2.1. O0beM yueOHOro npeaMeTa u BUAbI Y4eOHOH padoThl

Bun yueOHoii paGoThl

O0BeM B yacax

O0bem 00pa3zoBaTeIbHON NPOrpaMMbl Y4eOHOI0 MpeaMeTa 336
B T.Y.

OCHOBHOE CO/Iep:KaHue 241
B T. 4.

TEOpPETHYECKOE 00yUeHue 192
IIPAKTUYECKUE 3aHATUA 47
IIpogeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue el
NPHUKJIATHOT0 MOAYJIA)

B T. 4.

TEOPETUYECKOE 00YICHUE 19
MIPAKTUYECKHUE 3aHITHS 52
Koncyabranuu 18
IIpomexyTouHast arrecranus B ¢popme 1uppepeHIHpPOBAHHOIO 5
3auéra

IIpomexyTouHas arrectauus B gopme IK3aMeHa 6
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2.2. TemaTnuyeckuii IVIaH U co/iep:kaHMe Y4eOHOro MpeaMeTa

HaumenoBanue Copep:xanue yuedOHOIo MaTepuasia (0CHOBHOE U MPO¢ecCHOHAIBbHO- OBLEM 93C0B ®opmupyembie
pa3/iesioB U TeM OpPMEeHTHPOBAHHOE) KOMIIETEeHI[UH
1 2 3 4

OcHoBHOE cojiepKaHue
Paznean 1. IloBTOpenne kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 20 OK 01
Tema 1.1. leanb Conepkanue yaeOHOTo MaTepuaa OK 02
M 33/1a4M MaTeMaTHKH | ba30oBbie 3HAHUS U YMEHUSI [T0 MaTeMaTHKE B PO(eCCHOHATBHON 5 OK 03
MpH 0CBOECHHH W B TIOBCETHEBHOM JESATEILHOCTH OK 04
CHEeNHATBHOCTH Kom0OuHupoBaHHoOE 3aHsATHE OK 05
Tema 1.2. Yncaa Conepkanue yaeOHOTO MaTepuasa OK 06
¥ BBIYHCJIEHUSI. JIe¥cTBHS HAJT IOJIOKUTEITBHBIMHI M OTPUTIATSIIbHBIMH YUCITAMH, OK 07
BripaxkeHnus OOBIKHOBEHHBIMH U JICCATUIHBIMU JPOOSIMU. J[eHCTBHUS CO CTETICHIMH, 2
U npeodpa3oBaHus (hopMyJIBI COKPAIIEHHOTO YMHOXKECHHS

KombuampoBanHoe 3aHATHE
Tema 1.3. 'eomerpus |IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE CO/iepKaHue (ColdepKaHue
HA MJIOCKOCTH NPHUKJIATHOTO MOTYJIS)

Ilpakmuueckue 3anamusn 2

Ilpakmuuecxoe 3auamue Ne 1. Buowvl niockux gueyp u ux niowaos.

IIpakxmuko-opuenmupogantvle 3a0ayu 8 Kypce 2eoMempuu Ha Ni10CKOCMu
Tema 1.4. Copepxanue yueOHOro Marepuaia
IIpouenTHbie [Iponopuuu. [IpocTsie IPOLEHTHI, pa3HbIE CIOCOOBI UX BBIYUCIICHUS. 5
BbIYHCJIEHUS CrnosxHbI€ POLIEHTHI

KomMOunupoBanHoe 3aHstue

Ilpakmuueckue 3auamus 5

Ipaxmuueckoe 3anamue Ne 2. 3aoauu na nponopyuu u npoyenmsi
Tema 1.5. YpaBuenus |Cozepxanue yueOHOro Marepuasia
U HepaBeHCTBA Ilpakmuueckue 3anamusn 2

Ipaxmuuecxoe 3anamue Ne 3. Jlunetinvie, keaopammoie,

OpobHO-TUHelNble YPAGHEHUs U HEPABEHCNEA
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Tema 1.6. CucremMsbl
yYPaBHEHUI

Conepixkanue ydaeOHOrO MaTepuaia

CriocoOblI perieHus CUCTeM JTMHEHHBIX ypaBHeHUH. [loHsaTHs: MaTpuna

U HEPABEHCTB 2x2 u 3x3, onpenenurens matpuusl. Meton I'aycca. Cucremsl 6
HEJIMHEWHBbIX ypaBHEeHUN. CUCTEMBI HEPABEHCTB
KoMOuHUpOBaHHOE 3aHATHE
Tema 1.7. BxogHnoii ConepxaHue yueOHOTO MaTepralia
KOHTPOJIb Boruncnenus u npeoOpa3oBaHus. Y paBHEHHS U HepaBeHCTBA. ['eomeTpus 9
Ha TUIOCKOCTH
[IpoBepounas padoTa
Pa3nen 2. KomniiekcHble ynciia 8 OK 01
Tema 2.1. Conepkanne yaeOHOTO MaTepuasa OK 02
Komnuiexkcusbie yncaa |IlousTre KoMIuIekCHOTO uncia. ConpsbKeHHBIE KOMIUICKCHBIE YHCIIa, OK 04
MO/IyJIb U apTYMEHT KOMIUIEKCHOTO uncia. PopmMa 3amicH KOMIUIEKCHOTO 4 OK 07
yucia (reoMeTpudeckasi, TPUrOHOMETpHUIecKas, airedpandeckas).
Apugpmernueckue 1eiCTBUS ¢ KOMIUIEKCHBIMH YHCIAMU
KombuampoBanHoe 3aHsTHE
Tema 2.2. Copepxanue yueOHOro Marepuaa
IIpumenenne BrinosiHeHue pacyeToB ¢ MOMOIIBIO KOMITJIEKCHBIX YHCE 2
KOMILTEKCHBIX Yncesl | KoMOMHHPOBAaHHOE 3aHATHE
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMeE (COAePKAHUE
NMPUKJIAJTHOT0 MO/YJIfA)
Ilpakmuueckue 3anamusn 2
IIpakmuueckoe 3anamue Ne 4. [Ipumepol ucnonb308aHusi KOMHIEKCHbIX
uucen
Pazjaen 3. IIpsiMble M MJIOCKOCTH B MPOCTPAHCTBE 16 OK 01
Tema 3.1. OcnoBuble |Cojepxkanue yaeOHOTO MaTepuaia OK 03
NOHATHSA IIpenmer crepeomerpun. OCHOBHbIE MOHATHUSA (TOUKA, MpsAMasi, OK 04
cTepeoMeTpHUH. IUIOCKOCTh, MPOCTPAHCTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH. 5 OK 07
Pacnosoxxenue [epecekaromuecs, mapajuieabHbIE U CKPELMBAIOIIUECS MPSIMBIE.
NPSIMBIX H [Ipu3HaK U CBOWCTBO CKpeLUBAIOMIMUXCS MPSIMbIX. OCHOBHbBIE
IJIOCKOCTeI MIPOCTPAHCTBEHHBIE (PUTYPHI




17

KoMOuHupoBaHHOE 3aHATHE

Tema 3.2.
MapaJtesbHOCTH
NPAMBIX, IPAMOM
U IJIOCKOCTH,

Conepixkanue ydaeOHOrO MaTepuaia

[TapannensHble npsiMas U mwiockocts. Onpenenenue. [lpusnak. CoiicTBa
(c mokazarenscTBOM). [lapannenbubie mockocT. OnpesesneHue.
[Ipuznak. CBoiicTBa (C JOKa3aTeNbCTBOM). TeTpasap U €ro 3JeMEHTHI.

IVIOCKOCTEeH [Tapannenenunen u ero sneMeHThl. CBONCTBA MPOTUBOIIONOKHBIX IPAHEN
U nuaroHaned napamnenenumnena. [locrpoenne ceuenunii. Pemenue 3anaq
KombunmnpoBanHoe 3aHsTne

Tema 3.3. Coneprxkanue yueOHOT0o MaTepuaa

Hepnenaukyasipuocr |I[lepnenaukynspHbie npsimbie. [lapannensHbie npsmbIe,

b NPAMBIX, IPAMOM
U IJIOCKOCTH,
IUIOCKOCTEH

MEPIEHIUKYIISIPHBIE K INTIOCKOCTH. [IpU3HaK neprneHmKynsipHOCTH
npAMoit ¥ iockocTu. JlokazarensctBo. [lepnenaukymnsp u HaKJIOHHASL.
[IepnenukynsipHbIe IIOCKOCTH. [IpU3HaK nepneHaANKyIIpHOCTH
mIockocTel. JlokasarenbcTBo. PaccTossHUS B MPOCTpaHCTBE

KombuampoBanHoe 3aHATHE

Tema 3.4. Teopema

Coneprxanue yaeOHOTO MaTepuraa

0 Tpex Teopema o Tpex nepneHauKyIspax. JJokazarenabcTBO

NepreHInKyJIsApax KomMOunupoBanHoe 3aHsaTHE
IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMe (COAePKAHUE
NMPUKJIAJTHOT0 MO/YJIfA)
VYrois Mexay IpsMOH U IUNIOCKOCTBIO. YTOJI MEXKY INIOCKOCTAMU
KomMOunupoBanHoe 3aHsatue

Tema 3.5. IpodeccnoHaIbHO-OPUEHTHPOBAHHOE COepKaHMeE (COMEPKAHUE

[HapanieabHbie, NPHUKJIATHOT0 MOAYJIA)

neprneHauKyJasspHuble |Ilpakmuueckue 3anamus

npsiMble U MJI0OCKOCTH
B MPOCTPAHCTBE

Ilpakmuueckoe 3anamue Ne 5. Akcuomvr cmepeomempuu.
Ilapannenvnocmo npsamslx, NPAMOU U HIOCKOCMU, NIOCKOCMEl

Ipakmuueckoe 3anamue Ne 6. [lepnenouxynapHocms npamvix, npamot
U nI0CKOCmu, nI0CKOCme

Tema 3.6. Pemenne
3agay. lIpsmble

IIpodeccnonaibHO-OPHEHTHPOBAHHOE COlePKaHMe (Colep/KaHue
NPHUKJIATHOTO0 MOILYJIS)
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U IUI0CKOCTH B
NPOCTPAHCTBE

PemieHue crepeoMeTpuuecKuX 3a7ad Ha B3aMMHOE PACIOJIOKEHHUE
MPSIMBIX U IIJIOCKOCTEN B IPOCTPAHCTBE

KoMOuHUpOBaHHOE 3aHATHE

Conepixanue ydaeOHOro MaTepuaia

Pacnonoxenue npsMbIX U INIOCKOCTEN B IPOCTPAHCTBE.

CkpemuBatormuecs npsiMeie. [leprneH Ky IsIpHOCTh U TapaJlIeTbHOCTh 2
IIPSIMBIX U IIOCKOCTEN. Pemenue 3anauq
[IpoBepounas padota
Paznen 4. KoopauHaTsl 4 BEKTOPBI 14 OK 02
Tema 4.1. JlekaptoBsnl | Cojepxkanue yaeOHOTo MaTepuaia OK 03
KOOPAMHATDI JlexapTOBBI KOOPIMHATHI B IPOCTpaHcTBe. [IpocTeiinive 3ana4un OK 04
B IIPOCTPAHCTBE. B KOOpAuHaTax. PaccTossHHe MeX 1y IBYMSI TOUKaMH, KOOPAUHATHI OK 07
Paccrosinue mexay CepeIMHBI OTPE3Ka 2
ABYMS TOUYKAMH. KomOuHMpOBaHHOE 3aHATHE
Koopaunartsi
cepeIuHbI 0Tpe3Ka
Tema 4.2. BekTopbl Copepxanue yueOHOro Matepuala
B IIPOCTPaHCTBe. YT0J | BekTopsl B npocTpaHcTBe. ClokeHHE U BHIYUTAHUE BEKTOPOB.
MesK/1y BEeKTOpPaMH. YMHOXeHHe BeKTopa Ha yncio. KommianapHsie BeKTopbl. CkayisipHOE
CkausipHoe IIPOU3BEJICHNE BEKTOPOB. Pa3no)keHue BeKTopa 1o TpemM
Npon3Be/ieHne HEKOMILIaHapHbIM BeKTOpaM. KoopauHaThl BEKTOpa, CKalsipHOE 4
BEKTOPOB IIPOU3BEJICHNE BEKTOPOB B KOOPJIMHATAX, YIOJ MEX/1Y BEKTOPaMH, YroJl
MEX]ly IPSIMOI U INIOCKOCTBIO, YTOJI MEXK/Y INIOCKOCTSIMU. Y paBHEHHE
IUIOCKOCTHU. ['eoMeTpuyeckuii CMbICI OlpeenuTens 2x2
Komb6uHupoBaHHoe 3aHstue
IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lepiKaHue
NPHUKJIATHOT0 MOIYJIA) 5
Perienne reoMeTpruyeckux 3a/1a4 BEKTOPHBIM METOJ0M
Kom0OuHupoBaHHoe 3aHATHE
Tema 4.3. IIpodeccnonaibHO-OPHEHTHPOBAHHOE COleP/KaHMe (COlep/KaHue 4
IIpakTHKOOPHEHTH- |MPHUKJIAJTHOTO MOIYJIs1)
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POBaHHBbIC 3a/1a1U
Ha KOOPHHHaTHOﬁ
IJIOCKOCTH

Hpakm uyecKue 3anamun

Ilpakmuuecxoe 3auamue Ne 7. Koopounamuas niockocme. Boluucienue
paccmosinutl Ha niockocmu. Konuuecmeennuvle pacuemuol

Ilpakmuueckoe 3auamue Ne 8. Koopounamuas niockocmo. BoluucieHue
niaowadeii Ha niockocmu. Konuuecmeennvie pacuemol

Tema 4.4. Pemienune
3aga4. KoopaumHarel
U BEKTOPbI

Conepixanue ydaeOHOro MaTepuaia

JlexapTOoBbI KOOPAWHATHI B IPOCTPAaHCTBE. BEKTOPHI B IPOCTpaHCTBE.
CrnosxeHre ¥ BBIYUTAHUE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YUCJIO.
Kommnnanapusie BekTopbl. CKajasipHOE IPOU3BEICHHE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMILJTAHAPHBIM BEKTOpPaM.

[Ipocrenmmue 3anaun B koopauHaTax. KoopanHaTel BEKTOpa, pacCTOsHHUE 2
MEX]ly TOUKaMH, KOOPAWHATHI CEPEeTMHBI OTPE3Ka, CKAISIPHOE
MIPOU3BEICHNE BEKTOPOB B KOOPIUHATAX, YTOJ MEXKITY BEKTOPaMH, YToJl
MEX]Ty IPSIMOI M TUTOCKOCTBIO, YTOJI MEKY IIOCKOCTSIMH
KombuampoBanHoe 3aHATHE
Pa3znen 5. MHOrorpaHHMKH M TeJIa BpallleHUsl 38 OK 01
Tema 5.1. Bepmmnbi, |Conepkanue yueOHOTO MaTepuaia OK 02
pedpa, rpaHu [MousTue MHOrorpanHuka. Ero saeMeHTsl: BEPUIMHEI, peOpa, IPaHu. 5 OK 03
MHOTOIPaHHHKA JHuaronans. Cevenue. BeIyKiible 1 HEBBITYKIIBIE MHOTOTPAaHHUKU OK 04
KoMOMHMPOBaHHOE 3aHATHE OK 05
Tema 5.2. Ipu3sma, IIpodeccHOHATLHO-OPHEHTHPOBAHHOE COIePKaHNe (COepiKaHue OK 06
ee cocTaBJsiolIue, NPUKJIATHOT0 MOITYJISA) OK 07
ceyenus. [lpsimas [onsitue npusmel. Ee ocHOBaHus 1 OOKOBBIE I'paHu. BbICOTa MPU3MBI. 2
U NPaBUJIbHASA [Ipsimast u HakonHas npusMa. [IpaBuiibHast npu3ma. Ee cedenus
NPU3MBbI KomOuHMpOBaHHOE 3aHATHE
Tema 5.3. Copnepxanue yueOHOro MaTepuala
IMapannenenunen, [Mapannenenunen, cBONCTBa MPSIMOYTOJIBHOTO Mapajuleienunena, Kyo. 5
Kky0. Ceuenne kyoa, Ceuenue ky0Oa, mapajienenumnesna
napaJjjesjenumnena KoMOunupoBanHO€ 3aHATHE
Tema 5.4. Ilupamupa, |I[IpodeccuoHATbHO-OPHEHTHPOBAHHOE COAepKaAHMe (CoAepKaHue 2

ee CoCTaBJsAIoIHne,

NMPHUKJIATHOT0 MOIYJIA)
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ceyenue. [IpaBuasnas | [lupamuna u ee anementsl. Ceuenue nupamupsl. [IpaBunpHas nupamuia.
nupamMuaa. VYcedyennas nupamuia

Yceyennasa nupamuaa | KomGrmHMpOBaHHOE 3aHATHE

Tema 5.5. BokoBast u | Conepkanue yaeOHOTO MaTepuana

NOJIHASA NoBepxXHOCcTh |[lnomaas O0OKOBOM M TIOJTHOW MOBEPXHOCTH MPU3MBI, ITHPAMUIBI

Npu3Mbl, mUpaMuabl | KoOMOMHUPOBAHHOE 3aHATHE

Tema 5.6. Cummetpus | Conepxkanue yueOHOTo MaTepuaia

B KyOe, CuMMeTpHsi OTHOCUTEIBHO TOUKH, IPSIMOH, MIIOCKOCTH. CUMMETpHs
napaJulesenumnesne, B KyOe, mapajuiesienumnesie, npusme, nupammuie

npu3mMe, NUpamMmje KomMOunupoBanHoe 3aHsaTHE

Tema 5.7. Ilpumepsr | [IpodeccuoHAILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (coAepKaHue
CUMMeTpuil NMPUKJIAJTHOT0 MO/YJIA)

B npodeccuu Ilpaxkmuueckue 3anamus

Ilpakmuuecxoe 3auamue Ne 9. Cummempus 6 npupode, apxumexmype,

Ovimy
Ilpakxmuueckoe 3anamue Ne 10. Cummempus 6 mexuuke
Tema 5.8. Copepxanue yueOHOro Marepuala
IIpaBuabHbIe Ilpakmuueckue 3auamus
MHOTOTPAHHUKH, Ilpakxmuueckoe 3ansmue Ne 1. [lonsamue npasuibHo20 MHO202PAHHUKA.
UX CBOMCTBA Ceoticmea npagunbHblX MHO202PAHHUKOS
Tema 5.9. Hmaunap, |Conepxkanue yueOHOTO MaTepuaia
ero cocrapiasiromue. | [wmanap u ero anemenTsl. CeueHue MuInHApa (apajieIbHOS

Ceuenue HUWJIMH/Apa OCHOBAHHIO U OCI/I). Pa3BepTKa HUJIMHIApa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.10. Konye, IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHUeE (COolepKaAHUe
€ro COCTABJSIOIINE. |MPUKJIATHOTO MOTYJIsI)
CeuyeHne KoHyca. Konyc u ero snementsl. CeueHne koHyca (TapaiiebHOe OCHOBAHUIO

H IpoxXoadamee 4epe3 BeleII/IHy'), KOHHUYCCKHUEC CCUCHMA. Pa3BepTKa KOHYCa

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.11. Coneprxanue yueOHOTO MaTepuana

YcedyeHHBIN KOHYC. VYceuennslit konyc. Ero oOpasyrommas u BeicoTa. CeueHne yce4eHHOTO
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CedeHnne yce4eHHOT 0
KOHYCa

KOHYyca

KoMOuHupoBaHHOE 3aHATHE

Tema 5.12. lllap
U cepa, X ceYeHus

Conepixanue ydaeOHOro MaTepuaia

lap u chepa. Bzaumuoe pacmonoxenue cheps! u iockocTr. CeueHue
mapa, cepbl

KoMOuHUpOBaHHOE 3aHATHE

IIpogeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue
NMPUKJIAJTHOT0 MOYJIfA)

Hcnonb3oBanue NoHATHH MIap U cdepa B MPAKTUKOOPUEHTHPOBAHHBIX
3a1a4ax

KombuamnpoBanHoe 3aHsTHE

Tema 5.13. Ilousitue
00 00beMe TeJa.
OTHouieHne 00LeMOB
MOJXOOHBIX TeJ

Conepxanue yaeOHOrO MaTepuaia

[Tonsatue 06 o6peme Tema. O0BeM Kyda v MPSIMOYTOIBLHOTO
napautenenumnena. OobeM npu3Msel U MUIUHAPA. OTHOIIEHHE 00BEMOB
MO0OHBIX TeJ. ['eoMeTprIeCKii CMBICT OTIPEICTIUTEINS 3-TO MOPSIAKA

KombuampoBanHoe 3aHATHE

Tema 5.14. O6bembl
U II0IIAN
MOBEPXHOCTEH TeJl

Coneprxanue yaeOHOTO MaTepuraa

O6bembl mupaMu bl U KoHyca. O0bem mapa. [1nomaan noBepxHocTei
TeN

KOM6I/IHI/IpOBaHHOC 3aHATUC

IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE COJepKaHMeE (COAePKAHUE
NMPUKJIAJTHOT0 MO/YJIfA)

Hcnonn3oBanue MOHATHM nupamMujia 1 KOHYC
B IMPAKTHUKOOPHUCHTUPOBAHHLIX 3ada4ax

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 5.15. Cogepxanue yueOHOro Marepuala

KomOnnanuu Ilpakmuueckue 3anamusn

MHOIOI'PAHHUKOB Ipaxmuuecxoe 3anamue Ne 12. Kombunayuu ceomempuyeckux mei
U TeJl BpalleHust

Tema 5.16. Coneprxanue yueOHOTO MaTepuana

I'eomeTpuuyeckue Ilpakmuueckue 3anamusn
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KOMOHHAIMH
HA MPAKTHKe

Ipaxmuuecxoe 3ansamue No 13. Hcnonvzosanue komounayuti
MHO202DAHHUKOS U MeJl 8paWeHUs] 8 RPAKIMUKOOPUEHMUPOBAHHBIX
3a0ayax

Tema 5.17. Pernenune

Conepixanue ydaeOHOro MaTepuaia

3ajayd. OO0beMblI U MJIOLIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJI BPaIllEHUs 5
MHOrorpaHHHuKHU [IpoBepounas pabora
U Tesla BpallleHHus
Pa3nen 6. MHokecTBa. DjieMeHTHI Teopum rpagos 10 OK 01
Tema 6.1. MHoxecTBa |Cojaepxanue yueOHOTO MaTepraia OK 04
[Tonsarue maoxkectBa. [TogmMHO)kecTBO. Oniepalinu ¢ MHOKECTBAMH 2 OK 06
KombOuamnpoBanHoe 3aHsTHE OK 07
Tema 6.2. Onepanun | [IpodeccHoHATBLHO-OPUEHTHPOBAHHOE Co/iepKaHue (ColepKaHne
€ MHOKeCTBAMM NPHUKJIATHOTO MOIYJIS)
Ilpakmuueckue 3anamusn 2
Ilpakxmuueckoe 3anamue Ne 14. Onepayuu ¢ mrodcecmeamu. Pewenue
NPUKIAOHBIX 3a0aY
Tema 6.3. I'padbi Copepxanue yueOHOro Marepuala
Ilpakmuueckue 3anamusn
Ilpakmuuecxoe 3auamue Ne 15. [lonamue epagha. Cesaznuviil epagh, oepeso, 4
YUK 2pag na niockocmu
Ilpakmuuecxoe 3auamue Ne 16. [Ipumenenue epaghos. Pewenue
NPUKIAOHBIX 3A0aY
Tema 6.4. Pemienne Copepxanue yueOHOro Marepuala
3aga4. MHoKecTBa, Onepanuu ¢ MHO)KecTBaMH. ONKcaHue peanbHbIX CUTYAIU C TTOMOIIBIO 5
I'padb1 u ux MHOecTB. [IprMeHnenune rpadoB K pelIeHuo 3a1a4y
NpuMeHeHue [IpoBepounas padota
Pa3nesn 7. DiieMeHTbI KOMOMHATOPHUKH, CTATHCTHKH H TEOPUH BePOSITHOCTEH 20 OK 01
Tema 7.1. OcnoBHble |CozepikaHue yueOHOro Marepuasia OK 02
MOHATHS IlepecTanoBKH, pa3MeleHHs, COYCTAHUS 2 OK 03
KOMOMHATOPUKH KomOuHupoBaHHoOE 3aHATHE OK 04
Tema 7.2. CoobiTHe, |Conepkanue yaeOHOTO MaTepuana 2 OK 05
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BEPOSITHOCTH
cooniTua. Cioxenune
U YMHOKeHHE

CoBMecTHBIE U HECOBMECTHBIE COObITHS. TeopeMbl 0 BEpOSITHOCTH
CYMMBI COOBITUH. Y CIIOBHAS BEPOSTHOCTh. 3aBUCUMBIC H HE3aBHCUMBIE
coObITHsI. TeopeMbl 0 BEPOSITHOCTH IPOU3BEACHUS COOBITHIT

BepOsSITHOCTEH KomOunnpoBanHoe 3aHsTHE
Tema 7.3. IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COEepPKaHMe (CoaepKaHue
BepositTHOCTH NPHUKJIATHOT0 MOAYJIA)

B IPO(eCCHOHATBHBIX
3asa4ax

HpaKm uuecKue 3anamus

Ilpakmuuecxoe 3auamue Ne 17. Omnocumenvuas uacmoma coovlmus,
ceoticmeo ee ycmouyueocmu. Cmamucmuueckoe onpeoenenue
geposimnocmu. OyeHka 6epossmHocmu coovlmus

Tema 7.4. InckperHas
cJy4yaiiHas BeJIMYUHA,
3aKOH

ee pacnpejejieHust

Conepxanue yaeOHOTO MaTepuaia

Bunp! cnyqaitHeix BennuuH. OnpeneneHne JUCKPETHON CIlydaliHOU
BEJINYMHBI. 3aKOH pacipeeieHusl JUCKPETHOMN CITydallHOW BEJIMYUHBI.
Ee uncnoBbie XapakTepUCTUKH

KombunamnpoBanHoe 3aHATHE

HpaKm uuecKue 3anamusn

Ilpakmuuecxoe 3auamue Ne 18. 3axon pacnpedenenus OUCKpemHou
cayuaunou eenuyunbl. Ee uucnosvle xapakmepucmuku

Tema 7.5. 3agauun
MAaTeMATH4YeCKO
CTATUCTHKH

Copepxanue yueOHOro Marepuaia

BapI/IaHI/IOHHHﬁ pAd. Ilonuron gacToT u TucTrorpaMmma. CraTucTudeckue
XapPaKTCPHUCTUKHU pAla Ha6J'IIOI[aeMI)IX JaHHBIX

KOM6I/IHI/IpOBaHHOC 3aHATUC

HpaKm uuyecKue 3anamusn

Ilpakmuueckoe 3anamue Ne 19. Cmamucmuyeckue Xapaxmepucmuxu
pA0a HabIOAemMblX OAHHbBIX

Tema 7.6.
CocraBJienne Ta0./IM11
U MarpamMm

HA NPaKTHKe

IIpodeccuonaIbHO-OPHEHTHPOBAHHOE CO/IeP:KaHUE (ColepKaAHUe
NPHUKJIATHOT0 MOIYJIA)

IIpakTHYecKkne 3aHATHA

Ipakmuueckoe 3anamue Ne 20. Ilepsuunas oopabomka
cmamucmuyeckux oannwix. I pagpuueckoe ux npeocmagnenue

IIpakmuuyeckoe 3anamue Ne 21. HaxoocOenue cpeonux xapakmepucmux,

OK 07
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Habooaemblx OAHHBIX

Tema 7.7. Peuienue
3aaa4. JJIeMEHThI

Conepixkanue ydaeOHOrO MaTepuaia

OnemenTsl KoMOUHATOpUKUA. COOBITHE, BEPOSTHOCTH COOBITHSI.

KOMOMHATOPHUKH, CrnoxeHne 1 yMHOKEHHE BEPOSITHOCTEH 2
CTaTHCTHKHU U TeopuH |[Iposepounas pabora
BEPOATHOCTEM
KouncyabTauuu 12
IIpomexyTouHast arrecTanus — Au¢@epeHMpPoOBaHHBbIN 3a4eT 2
Hroro 1 cemecTp 140
Paspnen 8. OcHoBbl TpUroHoMerpuu. Tpuronomerpuyeckue GpyHKIMHU 40 OK 01
Tema 8.1. Conepkanne yaeOHOTO MaTepuaa OK 02
Tpuronomerpuyeckue | Paguannas mepa yria. [IoBopoT ToUkH BOKpYT Hayasia KOOpPAMUHAT. OK 03
$yHKuHH OmnpeneneHue cuHyca, KOCHHYCa, TAHT€HCA U KOTAaHI'€HCa. 3HAKU CHHYCA, 5 OK 04
NPOM3BOJILHOIO YIJIa, |KOCHHYCA, TAHI'€HCA M KOTAHIEHCA 110 YETBEPTAM. 3aBUCHMOCTh MEXKLY OK 05
uyncia. Pagnannas CHHYCOM, KOCUHYCOM, TAHI€HCOM U KOTAHT€HCOM OJHOTO U TOTO XK€ yria OK 06
U rpajaycHasi Mepa KomOuHMpOBaHHOE 3aHATHE OK 07
yria Ilpakmuueckue 3anamus
2
Ipakmuuecxoe 3auamue Ne 22. [ padycnas mepa yena
Tema 8.2. OcnoBubie |Cojepxkanue yueOHOTO MaTepuaia
TPUroHOMeTpHYeckue | TpuroHomerpuueckue ToxaecTsa. CHHYC, KOCHHYC, TAHTEHC 4
TOAKIECTBA. DOPMYJIbI | M KOTAHTCHC YIJIOB O U - 0. DOpMYIIbI IPUBEICHUS
NpUBeIeHUs KomOuHMpOBaHHOE 3aHATHE
Tema 8.3. Cunyc, Coneprxanue yueOHOTO MaTepuana
KOCHHYC, TAHT€HC CymMa ¥ pazHOCTh CHHYCOB. CymMMa M pa3HOCTh KOCHHYCOB. CHHYC
CYMMBI M Pa3HOCTH Y KOCHHYC JIBOWHOTO yriia. @opMyIibl OJOBUHHOTO YTJIa.
ABYX yriaoB. Cunyc [Ipeo6pa3oBaHuss CyMMBI TPUTOHOMETPUYECKUX (DYHKITHIHA 8

U KOCHHYC ABOHHOIO
yria. ®opmy.ibl
MOJIOBUHHOIO yIJIa

B ITPOU3BCACHHUC U ITPOU3BCIACHUA B CYMMY. BLIpa)KeHI/Ie
TPUTOHOMCTPHUUCCKUX (byHKI_II/II\/’I YCpEe3 TAHI'CHC MTOJIOBUHHOI'O apryMcEHTA.
Hpeo6pasoBaHI/m HpOCT@ﬁH.IHX TPUTOHOMCTPUYICCKUX BBIpa)KeHPIfI

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 8.4. @ynkuum,
HMX CBOMCTBA.
Cnoco0sI 3aganus

Conepixkanue ydaeOHOrO MaTepuaia

OO6nactp onpeneneHuss 1 MHOKECTBO 3HaUeHUH QyHKImiA. YETHOCTD,
HEYETHOCTH, MEPUOANIHOCTD (pyHKIMH. CriocoObI 3a1anus GyHKINH

byHkuumii KoMOuHUpOBaHHOE 3aHATHE
Tema 8.5. ConepxaHue yueOHOTO MaTepralia
Tpuronomerpudeckue | O61acTh onpeneaeHUs U MHOKECTBO 3HAYCHUN TPUTOHOMETPUUECKUX

byHkuum, ux
cBoOlicTBa M rpadpuku

¢yHkuil. YETHOCTD, HEYETHOCTD, MEPUOUYHOCTH TPUTOHOMETPUUECKHUX
¢bynkuil. CoiicTBa U rpaduku QyHKIUN y = CcOS X, Yy =Ssin X, y = tg X,
y = ctg X.

KombunmnpoBanHoe 3aHsTHe

Tema 8.6. Conepkanne yaeOHOTO MaTepuaa

IIpeoOpa3oBanue Ilpakmuueckue 3anamus

rpagpuxkoB Ilpakmuuecxoe 3anamue Ne 23. Coicamue u pacmsidiceHue 2paguros
TPUTOHOMETPHYECKHUX |mpuconomempuyeckux ynxyuil. Ilpeobpasosanue epaghuros
bynkuuii MPpUSOHOMEMPUHEeCKUX hYHKYUull

Tema 8.7. Onucanune |IlpodeccnoHATIBLHO-OPHUEHTHPOBAHHOE COIEPKAHUE (COAepKAHUE
NPOU3BOJCTBEHHBIX |NMPHUKJIATHOTO MOIYJIsI)

NpoLeccoB Ilpakmuueckue 3anamusn

¢ NOMOIIbI0
rpagpukoB pyHKIMIA

Ilpakxmuueckoe 3anamue Ne 24. Hcnonvzosarnue ceoticms
MPULOHOMEMPUYECKUX DYHKYULL 8 NPOGDECCUOHANbHBIX 3A0a4aX

Ilpakmuuecxoe 3anamue Ne 25. Hcnonv3oearue ceoticme (hyHkyuil
8 NPOheCCUOHALHBIX 3A0a4aX

Tema 8.8. O0paTHbIe
TPUTOHOMETPHUYECKHE
byHkuun

Copepxanue yueOHOro Marepuala

OO6patHbie Tpuronomerpuueckue GpyHkiun. Mx cBoiicta u rpaduku

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 8.9.
Tpuronomerpuyeckue
ypaBHeHHS

U HEPABEHCTBA

Copepxanue yueOHOro Marepuala

VYpaBHeHHe cos X = a. YpaBHEHHUE Sin X = a. YpaBHEHUE tg X = a,

ctg X = a. PemieHne TpUroHOMETPUYECKUX YPABHEHUN OCHOBHBIX THUIIOB:
MIPOCTEHIINE TPUTOHOMETPUYECKUE YPAaBHEHHUS], CBOIALIIAECS K
KBaJPAaTHBIM, pelIacMble Pa3I0KEHUEM Ha MHOXKUTEIH, O JTHOPOIHBIE.
[IpocTenmye TPUrOHOMETPUYECKHUE HEPABEHCTBA
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KoMOuHupoBaHHOE 3aHATHE

Tema 8.10. CucremMbl

Conepixkanue ydaeOHOrO MaTepuaia

TPUIOHOMETPUHYEeCKHUX | CUCTEMBbl IPOCTEHIINX TPUTOHOMETPUUECKUX YPaBHEHUI 2

YPaBHeHUil KoMOuHUpOBaHHOE 3aHATHE

Tema 8.11. Pemenne |Conepkanue yaeOHOTO MaTepuaia

3aga4. OCHOBBI [IpeoOpazoBaHre TPUTOHOMETPUIECKUX BhIpakeHnH. Pemenne

TPUTOHOMETPHUH. TPUTOHOMETPUUECKUX YPABHEHUM U HEPABEHCTB, B TOM YHCIIE 2

TpuronomerpuyecKme | ¢ UCIOJIB30BaHUEM CBOUCTB (DYHKIIUI

pyHkouu [IpoBepounas padoTa

Paznen 9. Crenenu u kopuu. CrenenHasi pyHKuus 18 OK 01

Tema 9.1. Crenennas |Cojepxanue yueOHOTO MaTepuaia OK 02

¢yHknus, ee cBoiicrBa | [ToHsATHE KOPHS N-0if CTENEHU U3 JEUCTBUTEIHLHOTO Yrcaa. DyHKIuu 4 OK 03
y = ¥x, ux cBoiictBa u rpaduxu. CBOWCTBA KOPHS N-OM CTENEHH OK 04
KoMOunupoBanHoe 3aHsaTHE OK 05

Tema 9.2. Coepxanue yue6HOTO MaTepuana OK 07

IIpeoOpa3oBanue Ilpakmuueckue 3anamus

BbIpasKeHU i Ilpakmuuecxoe 3auamue Ne 26. [Ipeobpazosarnue uppayuoHaibHbIX 2

¢ KOPHSIMHU N-0ii 8bIPAdHCEHUL

cTerneHu

Tema 9.3. CpoiictBa |IIpodeccnoHaILHO-OPHUEHTHPOBAHHOE CO/IEPKAHUE (COAepKAHUE

CTeNeHu ¢ NPUKJIATHOTO MOTYJISA)

PANHMOHAIBHBIM [TonsiTHe creneHu ¢ M00BIM pallMOHANBHBIM MOKa3areneM. CTerneHHbIe 4

U AeHCTBUTEIbHBIM (GyHKIMH, UX CBOWMCTBA U TpaduKu

NMoKAa3aTeJIAMH KoMOunupoBanHoe 3aHstue

Tema 9.4. Pemuenue Cogepxanue yueOHOro Marepuala

HPPaLOHATBHBIX PaBHOCHIBHOCTE UppaIMOHATBHBIX YPABHEHUN U HEPABEHCTB. MeTo bl 4

YpPaBHeHMI H UX penieHus. Perenne nppannoHanbHbIX YpaBHEHUI 1 HEPABEHCTB

HEPABEHCTB KoMmOunupoBanHoe 3aHsTHE
Ilpakmuueckue 3anamusn
Ipaxmuuecxoe 3ansamue Ne 27. Pewienue uppayuoHaibHuIX YPaGHEeH Ul 2

Uu HepaeeHcme
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Tema 9.5. Crenenu
U kopHU. CTeneHHast

Conepixkanue ydaeOHOrO MaTepuaia

Omnpenenenue creneHHoi (pyHknun. Vcrnonb3oBanue e€ CBOMCTB

GyHkuus IIpY PELICHUH YPAaBHEHUM U HEPABEHCTB 2
[IpoBepounas padbora
Paznen 10. [loka3atenbuasi QyHKuus 18 OK 01
Tema 10.1. ConepxaHue yueOHOTO MaTepralia OK 02
Ioka3zaTesbHast CrerneHb ¢ MPOU3BOJIBHBIM JE€HCTBUTELHBIM MOKa3areneM. OnpeielieHue OK 03
(QyHKIMsI, ee CBOICTBA | TOKA3aTeNLHON (DYHKINY, €€ CBOWCTBA U TpaduK. 3HAKOMCTBO 6 OK 04
C IPUMEHEHUEM MOoKa3aTeNbHON QyHKIMU. Perenne noka3aTenbHbIX OK 05
ypaBHEHHH ()YHKIHOHATLHO-TPaQUUECKHUM METOI0M OK 07
KombunmnpoBanHoe 3aHsTHE
Tema 10.2. Pemenue |Copaepxanue yueOHOTO MaTepraia
N0KAa3aTeJbHbIX Ilpakmuueckue 3anamusn
ypaBHeHHI Ilpakxmuueckoe 3ansmue Ne 28. Pewenue nokazamenvbHulx ypasHeHUl
U HEPABEHCTB MemoOooM ypaeHueaHus nokasamereu 6
Ilpakxmuuecroe 3ansmue Ne 29. Pewienue nokazamenvbHulX YpasHeHUl
MemoOooM 868e0eHUsl HOBOU NepeMeHHOU
Ilpakxmuueckoe 3ansmue Ne 30. Pewenue nokazamenbHulX YpasHeHUl
@DYHKYUOHANbHO-2pAhUYeCKUM MeMmOoOoM
IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COepKaHMe (COAePKAHUE
NMPUKJIATHOTO MO/YJIfA) 5
Ilpakmuueckue 3anamus
Ipaxmuuecxoe 3anamue Ne 31. PewieHue nokasamenbHbiX HEPAGEHCME
Tema 10.3. Cucremnl |Cojnepxkanue yueOHOTO MaTepuana
MoKAa3aTeJbHbIX Ilpakmuueckue 3auamus 5
YPaBHEHUil Ilpakxmuueckoe 3anamue Ne 32. Pewienue cucmem nokazamenbHulx
ypaeHenuu
Tema 10.4. Pemenne |CozepixkaHue yueOHOro Marepuasia
3ajay4. Pemenune nmokasarenpHbIX YpaBHEHH METOI0M YpaBHUBAHUS 5
IMoka3zarenbHas IOKa3aTese 1 METOI0OM BBEACHUS HOBOW NepeMeHHOu. Pemenue
dbynkuus MOKa3aTeIbHBIX HEPABEHCTB
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‘ [IpoBepounas pabora

Paznen 11. Jlorapugmel. Jlorapupmudeckas pyHKuus 26
Tema 11.1. Jlorapugm | Conepxkanue yueOHOTO MaTepuaia
yucaa. Jlecsatuunbiii | Jlorapudm gncna. JlecaTHaHbIA U HATYPATBHBIN JIOTapU(MBI, YUCIIO € 4
U HATYPAJIbHbIN KoMOuHUpOBaHHOE 3aHATHE
Jorapugmel, YncJIo e
Tema 11.2. CBoiictBa |Cojaepxanue yueOHOTO MaTepraia
Jorapu¢gmos. CgoiictBa norapupmos. Oneparus J1orapupMupoBaHus 6
Omnepanus KomMOunupoBanHoe 3aHsTHE
JorapupMupoBaHus
Tema 11.3. Conepxkanue y9eOHOTO MaTepHaa
Jlorapumuyeckas Jlorapudmmuueckas QyHKIUS U ee CBONCTBA 2
(ynkuus, ee cBorcra | KoMOMHUPOBAaHHOE 3aHATHE
Tema 11.4. Pemenue |Copaepxanue yueOHOTO MaTepraia
JIOrapu(pMHUYECKUX [TonsiTre norapudmuueckoro ypapHeHus. Oneparysi IOTEHIUPOBAHUSI.
YPaBHEHUi Tpu OCHOBHBIX METO/Ia PEIICHUS JIOTapU(PMHUUESCKIX YPaBHCHUI: 4
U HepaBeHCTB (GyHKIIMOHATBHO-TpaQUUECKU, METO] MOTEHIIUPOBAHUS, METO]T
BBEJICHUS HOBOU mepeMeHHou. Jlorapudpmuyueckue HepaBeHCTBA
KomMOunupoBanHoe 3ansatue
Ilpakmuueckue 3anamus
Ilpakmuuecxoe 3anamue Ne 33. Pewenue noeapupmuueckux ypasHeHuil 2
U HepageHcms
Tema 11.5. Cucremnl | Conepxkanue yueOHOTO MaTepuana
JIOrapu(pMHUYECKUX ANTOPUTM pellIeHus: CUCTEMbI YypaBHEHHH. PaBHOCUIBHOCTh 5
YPaBHEeHHUI1 norapu(MUUECKUX YpaBHEHHUN U HEPaBEHCTB
KomMOunupoBanHoe 3aHstue
Tema 11.6. IIpodeccnonaIbHO-OPHEHTHPOBAHHOE COIePKaHMe (COlep/KaHue
Jlorapugmel NPHUKJIATHOTO MOILYJIA)
B NIpUpoJe U TeXxHUuKe |IIpakmuueckue 3anamusn 4

Ipakmuueckoe 3anamue Ne 34. Ilpumenenue nozapughma

Ipaxmuuecxoe 3anamue Ne 35. Jloeapughmuyeckas cnupans 6 npupooe.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
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Ee mamemamuueckue ceoticmsa

Tema 11.7. Pemnenne
3aga4. Jlorapugmsl.

Conepixkanue ydaeOHOrO MaTepuaia

Jlorapudmmueckas GyHKIUA. Pernienrne npocTermmx JorapuMHIeCKux

Jlorapudpmuveckas YpaBHEHUI 2

(VLN [posepounast pabota

Paznen 12. [IpousBoaHas pyHKIUM, ee TPUMEHEHHE 36 OK 01

Tema 12.1. [lousitue | Cojaepxanue yueOHOTO MaTepuaia OK 02

NPOU3BOIHON. OnpeiesieHye YUCIOBOM MOCIEN0BATENBHOCTH U CIIOCOOBI €€ 3aIaHusl. OK 03

®opmyJbl 1 npaBuiia | CBOKWCTBA YMCIOBBIX MOCIEN0BATENbHOCTEH. ONpeneneHue npeaena OK 04

AU pepeHUPOBAHNS | TTOCIIEIOBATEILHOCTH. BhIuncieHue mpeaenon nocieq0BaTeIbHOCTEH. OK 05
IMpenen pyukiwun Ha 6eckoHeyHOCTH. [Ipesaen GyHKINU B TOUKE. 2 OK 06
[Mpupamienue aprymenTa. [Ipupaiienue GyHKIUU. 3a1a49u, TPUBOSIIUC OK 07
K MOHATHIO IPOU3BOAHON. OnpeneneHne Npou3BOAHON. AJITOPUTM
OTBICKaHUS MTPOU3BOJHOU
KombunamnpoBanHoe 3aHATHE

Tema 12.2. Copnepxanue yueOHOro Marepuaia

IIpousBoanbie ®dopmynel guddepenuupoBanus. [Ipasuna quddepeHmpoBaHus

CYMMBbI, pa3HOCTH KomOunupoBanHoe 3aHsaTHE 4

Npou3BeIeHNs,

YaCTHOI'0

Tema 12.3. Copnepxanue yueOHOro Marepuala

IIpousBoanbie Onpenenenue cnoxHou GyHkiuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX 5

TPUTroOHOMeTPHYecKHuX |(pynkuuid. [IpousBogHas cnoxxHoil pyHKINN

pyHnxumii. KomOuaMpoBaHHOE 3aHATHE

ITpounsBoanas Ilpakmuueckue 3anamusn 2

CJI0KHOW yHKIHH Ipaxmuueckoe 3anamue Ne 36. Haxoowcoerue npouzeo0nsix

Tema 12.4. llonsitne | Cozneprkanue yueOHOro Marepuasia

0 HeNpPePbIBHOCTH [TonsiTue HenpepsiBHOM (hyHKIMU. CBOMCTBA HENIPEPBHIBHOM (DyHKIIMU.

¢pynkunu. Meton CBs3b MEX/1y HEPEPHIBHOCTHIO U TP HEepeHIIUPYEMOCThIO (DYHKIIUN 2

HHTEPBAJIOB

B TOYKC. A.]'IFOpI/ITM peuicHus HEPABECHCTB METOAOM UHTCPBAJIOB

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 12.5. Copneprxanue yueOHOTO MaTepuana
I'eomeTpuyeckui I'eomeTpuyueckuii cMbICT IPOU3BOAHON (PYHKIIMU — YTIOBOM
U pu3HyecKknii cCMbICJ | KOXPPHUIMEHT KacaTelIbHOU K rpaduKy QYHKIMH B TOUYKE. Y paBHEHUE
NPOM3BOAHOM KacaTeIbHOU K TpaduKy GyHKIUU. AJITOPUTM COCTABJICHUS YPABHEHUS
KacaresbHOM K rpaduky ¢pynkimu y=F(X)
KoMOuHUpOBaHHOE 3aHATHE
Tema 12.6. IIpogeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue
DU3MYECKHd CMBICJ | IPUKJIATHOTO MOLYJIs1)
NPOU3BOIHOM Ilpakmuueckue 3anamusn

B IPO(eCCHOHATBHBIX
3asa4ax

Ilpakmuuecxoe 3auamue Ne 37. Qusuyeckuil (Mexanuyeckuii) CMulCl
NPOU3BOOHOU — MCHOBEHHASL CKOPOCMb 8 MOMenm epemenu t: v =S’ (1)

Tema 12.7. Conepkanue yaeOHOTO MaTepuasa

MOHOTOHHOCTH Bo3spacranue u yopiBaHue QpyHKIHMN, COOTBETCTBUE BO3PACTAHUS

¢pynkuun. Toukn 1 yObIBaHMs (PYHKLIMHU 3HAKY Ipon3BoIHON. [ToHsTHE TPOM3BOJHOM

JIKCTpEeMyMa BBICIIETO MOPSI/IKA, COOTBETCTBUE 3HAKA BTOPOU MPOU3BOIHOM
BBIMTYKJIOCTH (BOTHYTOCTH) (DYHKIIMU HA OTpe3Ke. 3aaun Ha MAaKCUMYM
1 MUHUMYM. [ToHsITHE acUMITOTHI, CIOCOOBI UX ONpeAeTeHHs. AJTOPUTM
rccaenoBanus GYHKIIMKA U TIOCTPOCHHS €€ rpaduKa ¢ IMOMOIIbIO
pou3BOIHOM. J[poOHO-MHEHHAs HYHKITUS
KomMOunupoBanHoe 3aHsatue

Tema 12.8. Copnepxanue yueOHOro Marepuala

Hccnenopanue HccnenoBanue pyHKIMN HA MOHOTOHHOCTbH U MOCTPOEHUE TpauKOB

(l)yHKIII/Iﬁ KOM6HHHp0BaHHoe 3aHATHE

U MOCTPOeHne

rpadpukos

Tema 12.9. Cogepxanue yueOHOro MaTepuala

Hau6oabmee HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBIIET0 3HAYeHUH (QYHKIU,

U HaMMeHblIee
3HAYeHUs PYHKIHHU

NIOCTPOCHUC Fpa(l)I/IKOB MHOT'OYJICHOB C UCIIOJIB30BAHUEM allliapaTa
MaT€MaTUdYCCKOIo aHajin3a

KOM6I/IHI/IpOBaHHOC 3aHATHUC

Tema 12.10.

Cogepxanue yueOHOTO MaTepHualia
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Haxoxnenue Ilpakmuueckue 3anamus
ONTUMAJIBHOTO Ipakmuuyeckoe 3anamue Ne 38. Haumenvuiee u naubonvuiee sHayeHue
pe3yJbTara @yHryuu
¢ NOMOIIBI0 IIpogeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue
MPOU3BOJAHOMI NMPUKJIAJTHOT0 MOYJIfA)
B IPAKTHYCCKUX Ilpakmuueckue 3anamus
3ajavyax Ilpakmuuecxoe 3auamue Ne 39. Hcnonvzosanue npouzeoo0Hou 4
8 NPAKMU4ecKux 3a0a4ax
Ilpakmuuecxoe 3auamue Ne 40. Haxoocoenue onmumanbHo2o
pe3yibmama ¢ NOMOWbIO NPOU3BOOHOU 8 NPAKMUYECKUX 3a0a4ax
Tema 12.11. Pemenne |Copaepxanue yueOHOTO MaTepraia
3agad4. Ilpoussoanas | @opmynel u npaBuia quddepenunponanus. Mccnenoanue GyHKIni
byHkuum, ee C IOMOIIBIO TPON3BOIHOM. HambombIiiee 1 HauMeHbIIee 3HAUYCHUS 2
NpUMEHEeHHe byHKIIIN
[IpoBepounas pabota
Pa3znen 13. IlepBooOpa3Has pyHKUMH, ee IPUMEHEHH e 18 OK 01
Tema 13.1. Copepxanue yueOHOro Marepuaa OK 02
ITepBooGpa3Has 3aaua 0 BOCCTAHOBJIEHHMH 3aKOHA JIBWKEHUS [0 U3BECTHOM CKOPOCTH. OK 03
¢ynkuuu. Ilpasuna | [lonstue unrerpupoanus. O3HaAKOMIICHUE C TOHSITHEM MHTErpalia OK 04
HAXOKIeHusI U niepBooOpasHoit it pyHkiuu y=f(X). Permenue 3a1a4 Ha CBSA3b 5 OK 05
NMepBo0OPa3HBIX MepBOOOPA3HON U €€ MIPOU3BOAHOM, BEIYMCICHHE ITEPBOOOPA3HOM OK 06
a1 qanHoi Gpynkuuu. Tabmuna GopmyIl 11 HaXOXKAECHUS OK 07
nepBooOpa3HbIX. M3yueHue npaBuiia BEIYUCICHUS IEPBOOOPA3HON
KomMOunupoBanHoe 3aHstue
Tema 13.2. Ilnomane |Conepxkanue yueOHOTO MaTepuana
KPHMBOJINHETHOM 3amaun, IPUBOISAIINE K TIOHATHUIO ONPEACIEHHOTO HHTErpaia —
Tpaneuun. Popmysa |0 BEIYUCICHUH IJIOMIAAN KPUBOJIUHEHHOM Tpamneuu, o nepeMenieHuu
Hprorona — JleitOnnua | rouxu. [lonstre onpenenénnoro nuterpaia. ['eomerpudeckuit 4

1 GU3NYECKUil CMBICI OIpeiesieHHOro uHTerpana. @opmyna HeroTona—

JleiiOuuma

KOM6I/IHI/IpOBaHHOC 3aHATHUC
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Tema 13.3. ConepxaHue yueOHOTO MaTepualia
Heonpeneaennbiii [ToHsATHS HEOIIPEIENIEHHOTO UHTErpajla U OIIPEICIIEHHOTO UHTErpajia 9
U olpe/iesIeHHbIH KomOunnpoBanHoe 3aHsTHE
HHTErpajbl
Tema 13.4. Ilonsitne | Conepxkanue yaeOHOTO MaTepuana
00 onpeneleHHOM ['eomeTpryecKkuil CMBICIT ONIPEAEIEHHOTO HHTETpaIa 2
HHTerpajie KaK KombunmnpoBanHoe 3aHsTHE
IJI0IAH IIpogeccuonaibHO-OpHEeHTHPOBAHHOE CO/lep:KaHMe (Coep:KaHue
KPUBOJIMHEHOI NMPUKJIATHOTO MOIYJIA)
Tpanenunu Ilpakmuueckue 3anamus 2
Ipakxmuueckoe 3anamue Ne 41. Haumenvuiee u Haubonvuiee sHauenue
@dynKyuu
Tema 13.5. IIpodeccnoHaIbHO-OPUEHTUPOBAHHOE COJepKaAHME (COAePKAHUE
OmnpenesieHHbIH NPHUKJIATHOT0 MOAYJIA)
HHTErpaJj B :KU3HU Ilpakmuueckue 3anamusn
Ilpakmuuecxoe 3anamue Ne 42. ['eomempuyueckutl cmvicli OnpedeieHH020 4
unmeepana. Popmynra Hetomona - Jletibnuya
Ilpakmuuecxoe 3anamue Ne 43. Pewenue 3a0au Ha npumenerue
uHme2pana OJis BbIYUCAEHUS PUBULECKUX 8eNUUUH U NAoujadell
Tema 13.6. Pemienne |Cojnepxanue yueOHOTO MaTepuaia
3ajad. [TepBooGpa3nas ¢pynkuuu. [IpaBuna HaxoxaeHus nepsoodpasHeix. Ee
IlepBooOpa3nas MPUMEHCHHUE 2
dyHkumnu, [IpoBepounas padota
ee NpUMeHeHue
Pa3nen 14. YpaBHeHusi 1 HepaBeHCTBA 28 OK 01
Tema 14.1. Copnepxanue yueOHOro MaTepuala OK 02
PaBHOCHIIBHOCTH PaBHOCHIIBHOCTH ypaBHEHUI U HepaBeHCTB. Onpenenenus. OCHOBHbIE OK 03
ypaBHeHH TEOpEeMbI PAaBHOCHIILHBIX TIEPEX0/1aX B YPABHEHUSAX U HEPABEHCTBAX. 5 OK 04
1 HepaBeHCTB. O0mue | O0mre MeTo bl pelieHNs YPaBHEHUI: IEPEeX0/l OT paBeHCTBA PYHKITUI OK 05
MeTObI pelIeH st K PaBEHCTBY apryMEHTOB /ISl MOHOTOHHBIX (DYHKI[HI, METO/T OK 06
pa3NioKEeHUs1 HA MHOKHUTEIM, METO/1 BBEICHUSI HOBOM IEPEMEHHOM, OK 07
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(GyHKIMOHATBHO-TpapUUECKUI METOT

KoMOuHupoBaHHOE 3aHATHE

Hpakm uuecKue 3anamus

Ilpakmuuecxoe 3anamue Ne 44. Pewenue ypasHeHuii u HepageHcma
@DYHKYUOHATLHBIMU MEMOOaMU

Tema 14.2. Coneprxanue yueOHOTO MaTepuraa

I'padpuyecknii meroa |OOmIME METOABI PELIEHHS] HEPABEHCTB: MEPEX0/] OT CPAaBHEHUS 3HAYCHUM
pelieHusi ypaBHeHM#, |(QyHKIMNA K CPABHEHUIO 3HAYEHUI apryMEHTOB U1 MOHOTOHHBIX
HEPaBeHCTB (GyHKIMM, METO1 HHTEPBAJIOB, PYHKLINOHAIBHO-TpadUUECKU METO.
I'padmueckuit MmeTo perieHnst ypaBHEHUN U HEPAaBEHCTB

KombunmnpoBanHoe 3aHsTHE

HpaKm uuecKue 3anamus

Ilpakxmuueckoe 3ansamue Ne 45. Pewenue ypasneHuti u Hepasencma
epaghuueckum memooom

Tema 14.3. Copepxanue yueOHOro Marepuala

YpaBHeHus Onpenenenue Moayns. PackpeiTue MOTyJis O ONPEEICHUIO.

U HepaBeHCTBa [Ipocreiimre ypaBHEHUS U HEPABEHCTBA ¢ MoayJieM. [Ipumenenue
¢ MOAayJ1eM PaBHOCHJIbHBIX IEPEX0/I0B B OIPE/ICTICHHBIX TUIIaX YPAaBHEHUN U

HCPaBCHCTB C MOAYJIEM

KOM6I/IHI/IpOBaHHOC 3aHATHUC

HpaKm uuecKue 3anamun

Ilpakmuueckoe 3anamue Ne 46. Pewenue ypasHeHuti u Hepasencma

¢ Mooynem
Tema 14.4, Copepxanue yueOHOro Marepuala
YpaBHeHus 3HaKoOMCTBO ¢ napameTpoM. IIpocrelinme ypaBHeHUs: U HEPABEHCTBA
U HEpaBeHCTBa C IMapameTpom
¢ mapamMeTrpaMu KombOuHupoBaHHoe 3aHaTHE
Tema 14.5. IIpodeccnonabHO-OPHEHTHPOBAHHOE COIeP/KaHMe (COep/KaHue
Cocrasienue NPHUKJIATHOTO MOILYJIS)
U pelleHue Ilpakmuueckue 3anamus

npoecCHOHANBHLIX | [Ipakmuueckoe 3ansmue Ne 47. Pewenue mekcmosvix 3a0ay
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3agad ¢ moMombIo npOd)eC’CI/lOHCUZbHOZO coc)epOfcanz

ypaBHeHMii IIpakmuueckoe 3anamue Ne 48. Pewienue mexcmogvix 3adau
npogheccuoHanbHO20 Co0ePIHCaAHUs.

Ilpakmuuecxoe 3auamue Ne 49. Pewenue mexcmoguoix 3a0ay
npogheccUOHAIbHO2O COOePIHCANUS

Tema 14.6. Pemienne |Conepkanue yaeOHOTO MaTepuana

3a1a4. YpaBHeHHs OO011ue MeToIpl peleHusl ypaBHEHU . Y paBHEHHs U HEPaBEHCTBA 1
U HepaBeHCTBa C MOJyJIEM U C IapamMeTpaMu
Ilpakmuueckue 3anamusn
Ilpakmuuecxoe 3anamue Ne 50. Ypasnenus u nepasencmaa ¢ Mooynem 1
u ¢ napamempamu
Koncyabrauun 6
IIpomexyTouHasi aTTecTauus — IK3aMeH 6
Hroro 2 cemectp 196

Bcero:

336
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3. YCJI0OBUS PEAJIM3AIIMU OBIIEOBPA3ZOBATEJIBHOI'O YYEBHOI'O NTPEIMETA

3.1. Jlna peamusanuu pabodeil MporpamMMbl y4eOHOTO IIpeAMETa IPEeTyCMOTPEHO CIIeAyIoIee
y4eOHOe MOMeIIeHHE:

- Kabuner «MaremaTuka

Kabuner cootBercTByeT  TpeOoBaHusiM  CaHHTapHO-DMUIEMUOJIOTHYECKAX  MPABHII
¥ HOPMAaTHBOB, OCHAIIEH THUIOBBIM 00OpYJOBAaHHWEM, B TOM YHWCIIE CIICHUATU3NPOBAHHON yueOHOI
MeOeNnbpl0 M CpeACTBaMU OOy4YeHHs, HEOOXOIUMBIMU JJIsl BBITIOJHEHHUS TpPeOOBaHMI K YPOBHIO
MOJTOTOBKH O0YyJaronuxcsl.

B xabuHeTe mpeaycMOTpeHO clieayroliee 000pyI0BaHHUE:

— [TOCAIOYHBIE MECTA M0 KOJMYECTBY 0OYUaIOIINXCS;

— paboyee MeCTO Mperno1aBaTes;

— JIOCKa;

— KOMIUIEKT y4eOHO-HarIsAHbIX TOCOOHIA;

— KOMIUIEKT JIEKTPOHHBIX BUAEOMATEPHATIOB;

—3aJlaHus JUTS TPAKTUIECKUX U TPOBEPOYHBIX padoT;

— po(ecCHOHATLHO OPUEHTHPOBAHHBIE 3a/IaHMS,

— MaTepHualbl SK3aMeHa.

B kabuHeTe mpenycMOTPEHBI CIIEAYIONINE TEXHUIECKHE CPEICTBA O0YICHUS:

— KOMIUIEKT YEPTEKHOTO OO0OpYMOBaHUS W TIPUCIIOCOOJIEHUI U INKOJBHOW JOCKH
(TpeyroJibHUK, TPAHCIIOPTUP, LIUPKYJIb, JINHENHKA);

—MOJENU Ui U3YyYeHUsT TeoMeTpuueckux ¢uryp (YacTH 1LeIoro Ha  Kpyre,
TPUTOHOMETPUYECKUN KPYT, CTEPEOMETPHUECKHIIT HA0Op, HAOOPHI TEOMETPUUECKUX MOJIENECH B PUTyp
C pa3BEPTKOM);

— NIEPCOHATIBHBIA KOMIBIOTEP C JIMIIEH3MOHHBIM ITPOIPAMMHBIM 00eCTIeYeHIEM;

— IIPOEKTOP C IKPAHOM;

— KOJIOHKH.

Jlna peanuzanuu paboueidl mporpaMMbl y4eOHOTO IpeaMeTa MpelycMOTpeHa OubinoTexa
Y YUTAJIBHBIN 3aJ1 C BBIXOJOM B ceTh VIHTEpHeT.

3.2. UndopmannonHoe obecriedeHUe peaau3anum mNporpamMmmbl

3.2.1. OcHoBHBIC TEYATHLIEC U3JAHUSA

1. bammakoB, M.M. Marematuka : y4eOHHMK JUIS YUPSXKJACHHH HaA4. M Cped. Mpod.
obOpazoBanus / M.W. bammMakoB. — Mocksa : M3ngarenbckuii neHTp «Akagemus», 2020. — 256 c. -
ISBN 978-5-4468-0060-5.

2. bammako, M.!. MaremaTuka : 3amaynuk : y4e0. mocodue ansi oOpa3oBaT. yUpeKICHHMA
Hady. U cpell. mpod. obpazoBanus / M.M. bammakoB. — Mocksa : 3gaTenbckuii EHTp «AKaJIeMUs»,
2020. — 416 c. — ISBN 978-5-7695-9798-5.

3.2.2. OcHOBHBIE 3JIeKTPOHHbIE U3IaHUSI

1. baBpun, U. . Matemaruxka : yue6HuK u npaktukyM g CIIO / U. U. baBpun. — 2-e u3n.,
nepepadb. u gom. — MockBa : WspmarenbctBo IOpaiit, 2024. — 568 c. — (Cepus
[TpodeccnonansHoe obpazoBanue). — URL: https://urait.ru/viewer/matematika-537152#page/l —
Pexum noctyna : o noamnucke.

2. ®ununenko, O. B. Maremaruka : yae6Hoe nocobue / O. B. @ununenko. — Munck : PUIIO,
2019. — 269 c. — URL: https://biblioclub.ru/index.php?page=book&id=600094 — Pexxum goctyma: mo
MIOATIHCKE.

3.2.3. lonoqHUTEIbHbIE HCTOYHUKHU

1. Bboromonos, H. B. Marematuka : yuebHuk mnsi ccy3oB / H. B. bBboromornos,



https://urait.ru/viewer/matematika-537152#page/1
https://biblioclub.ru/index.php?page=book&id=600094
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I1. . Camoiinenko. — 6-¢ m3a., crepeorur. — Mocksa : Jpoda, 2009. — 395 ¢. — (Cepus :
Cpennee npodeccuonansHoe oopazoBanue). - ISBN 978-5-358-06590-1.
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4. KOHTPOJIb 1 OLIEHKA PE3YJIbTATOB OCBOEHMUSA
OBIMEOBPA30OBATEJIBHOI'O YYEBHOI'O TIPEIMETA

KOHTPOHL H OLEHKaA PACKPBLIBAIOTCA 4YCPE3 MPCAMCTHBIC PC3YJIbTAaThbl, YCBOCHHLIC 3HAHUA

U TPHOOpPETeHHBIE OO0YYaIOUIMMHUCS

YMEHHUH,

HaITpaBJICHHBIC

Ha (opMHUpOBaHHE

o0mmx

KOMIIETEHIIMH 10 pa3jiesiaM U TeMaM CoJIepKaHusl y4eOHOTO MaTepHaa.

O01as KoMneTeHus

Pasznen/Tema

Tun oneHOYHBIX
MeponpHUATHH

OK 01. Berbupatp
CTOCOOBI pelIeHHUS
3amad
npodeccuoHaIbHOM
JEATSITLHOCTH
MPUMEHUTEIIBHO

K Pa3IM4YHbIM
KOHTEKCTaM

P1,Temal.1, 1.2, 1.3 II-0/c, 1.4, 1.5,
1.6, 1.7

P2, Temsr 2.1, 2.2 IT-0/c

P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c,
3.5 I1-o/c, 3.6 11-o/c

PS5, Temsr 5.1, 5.2 I1-0/c, 5.3,

5.4 I1-o/c, 5.5,5.6, 5.7 I1-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 IT-o/c, 5.13,
5.14 I1-o/c, 5.15, 5.16, 5.17

P 6, Temsr 6.1, 6.2 IT-0/c, 6.3, 6.4
P7,Temsr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temnr 9.1, 9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2, 12.3, 12 .4,
12.5,12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3,

13.4 IT-o/c, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 02. Ucnosp30BaTh
COBpPEMEHHBIC
CpeJlcTBa IMOKCKA,
aHanu3a

Y UHTEpIIpETAIIN
nHpopManuu,

1 uH(GOPMAIMOHHBIE
TEXHOJIOTHH

JUISL BBITIOJTHEHHMS
3a7a4
npodeccruoHaIbHON
JEATEIIbHOCTH

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6,1.7

P2, Temsr 2.1, 2.2 IT-o/c

P 5, Temsr 5.1, 5.2 IT-0/c, 5.3,

5.4 I1-0/c, 5.5, 5.6, 5.7 IT-o/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 IT-o/¢c, 5.13,
5.14 IT-o/c, 5.15, 5.16, 5.17

P 7, Temsr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 IT-o/c, 8.8, 8.9, 8.10, 8.11

P9, Tems 9.1, 9.2, 9.3 I1-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,

Texymmii KOHTPOJB B hopme:

[IpomexxyTouHas arrecranus
B (popme sK3ameHa.

TECTUPOBAHUE;

KeWC 3aJIaHusl;

YCTHBIH OITPOC;
MaTeMaTH4YeCKUNA TUKTaHT;
acce, JOKIIabl, pedepaTsl;
KOHTpOJIbHAs paboTa;
OIICHKA BBITIOJIHEHUS
MPAKTUYECKUX 3aJaHUN;
MPOEKTHAs JESATENbHOCTD;
HCCIIeIOBATENbCKast
NEeSITENIbHOCTb.
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10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5,12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3,

13.4 IT-o/c, 13.5 I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 03. [TnanupoBaTh
Y peaNn30BbIBATH
coOCTBEHHOE
npodeccuoHalbHOE
Y JINYHOCTHOE
pasBuTHE,
MPEIIPUHIMATENBCKY
10 JICATEIBHOCTD

B NpodeccroHalIbHON
cdepe, UCTIOJIB30BATh
3HaHUS 10 MPAaBOBOM
1 (pMHAHCOBOM
IPaMOTHOCTH

B Pa3JINYHBIX
AKHU3HEHHBIX
CUTYaLUAX

P1,Temal.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6,1.7

P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c,
3.5 IT-o/c, 3.6 11-o/c

P 4, Temsr 4.1, 4.2 I1-0/c, 4.3 I1-o/c,
4.4

P 5, Temsr 5.1, 5.2 IT-0/c, 5.3,
5.4T1l-o0/c, 5.5,5.6,5.7 I1-0/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 IT-0/c, 5.13,
5.14 I1-o/c, 5.15, 5.16, 5.17
P7,Temsr 7.1, 7.2, 7.3 I1-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temsr 9.1,9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3, 11.4,
11.5, 11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3,

13.4 I1-o/c, 13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 04. DddexTrBHO
B3aMMO/ICHCTBOBATh
1 paboTarth

B KOJIJICKTHBE

Y KOMaH/Ie

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6,1.7

P2, Temsr 2.1, 2.2 IT-o/c

P 3, Temsr 3.1, 3.2, 3.3, 3.4 IT-o/c,
3.5 II-o/c, 3.6 IT-o/c

P 4, Temsr 4.1, 4.2 IT-o/c, 4.3 IT-o/c,
4.4

P 5, Temsr 5.1, 5.2 IT-o/c, 5.3,

5.4 1I-0/c, 5.5,5.6, 5.7 I1-0/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 IT-0/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 I1-0/c, 6.3, 6.4
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P7, Temsr 7.1, 7.2, 7.3 II-o/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 II-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temrr 9.1,9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12 .4,
12.5,12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3,

13.4 I1-o/c, 13.5 I1-o/c, 13.6

P 14, Tems! 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6

OK 05. OcyrmiecTBIsATh
YCTHYIO

Y TUCBMCHHYIO
KOMMYHHKAITHIO

Ha TOCYJITapCTBEHHOM
s1361Ke Poccuiickoi
®denepanyu ¢ y4eTOM
0COOEHHOCTEH
COLIMAJILHOTO

1 KYJIBTYPHOTO
KOHTEKCTa

P1,Tema 1.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6,1.7

P 5, Temsr 5.1, 5.2 IT-0/c, 5.3,
5.41l-o0/c, 5.5,5.6,5.7I1-0/c, 5.8,5.9,
5.10 IT-o/c, 5.11, 5.12 IT-o/c, 5.13,
5.14 T1-o/c, 5.15, 5.16, 5.17

P7, Temsr 7.1,7.2, 7.3 Il-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temsr 9.1,9.2, 9.3 IT-0/c, 9.4,9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P11, Temsr 11.1,11.2, 11.3,11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5,12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3,

13.4 IT-o/c, 13.5 I1-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 06. ITposiByisTH
I'paXkJ1JaHCKO-
MaTPUOTHYECKYIO
MO3ULHUIO,
JEMOHCTPUPOBATh
OCO3HAHHOE
IIOBEJICHUE HA OCHOBE
TpaJUuLINOHHBIX
POCCUHCKUX JYyXOBHO-
HPaBCTBEHHBIX

P1,Temal.l, 1.2, 1.3 I1-0/c, 1.4, 1.5,
1.6,1.7

P 5, Temsr 5.1, 5.2 IT-o/c, 5.3,
5.41l-o0/c, 5.5,5.6,5.7I1-0/c,5.8,5.9,
5.10 IT-o/c, 5.11, 5.12 IT-0/c, 5.13,
5.14 IT-o/c, 5.15, 5.16, 5.17

P 6, Tems! 6.1, 6.2 IT-0/c, 6.3, 6.4

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P 12, Temsr 12.1, 12.2, 12.3, 12 .4,
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LICHHOCTEH, B TOM
YUCJIE C YYETOM

12.5,12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

rapMOHH3aLUU P 13, Temsr 13.1, 13.2, 13.3,
MEXHAMOHAIBHBIX 13.4 IT-o/c, 13.5 I1-o/c, 13.6

Y MEXPEITUTHO3HBIX P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
OTHOIIICHUH, 14.5 I1-o/c, 14.6

MPUMEHSTH CTaHIAPTHI

AHTHKOPPYIITUOHHOTO

[MOBEICHUS

OK 07. P1,Temal.1, 1.2, 1.3 I1-0/c, 1.4, 1.5,
CozeicTBOBaThH 1.6,1.7

COXPaHEHUIO P 2, Temnr 2.1, 2.2 TI-o/c
OKpYXaroIlen Cpebl, P 3, Temsr 3.1, 3.2, 3.3, 3.4 I1-o/c, 3.5
pecypcocoepexxenuto, | [1-o/c, 3.6 T1-o/c

MIPUMEHSTH 3HAHUS
00 N3MEHEHUU
KJIUMaTa, MPUHIUIIBI
OEepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JENCTBOBATH

B UpE3BBIYANHBIX
CUTYaIUIX

P 4, Temsr 4.1, 4.2 I1-0/c, 4.3 I1-o/c,
4.4

P 5, Temsr 5.1, 5.2 IT-0/c, 5.3,
5.4T1l-o0/c, 5.5,5.6,5.7 I1-0/c, 5.8, 5.9,
5.10 IT-o/c, 5.11, 5.12 [T-o/c, 5.13,
5.14 TI-o/c, 5.15, 5.16, 5.17

P 6, Temnr 6.1, 6.2 IT-o/c, 6.3, 6.4
P7, Temsr 7.1,7.2, 7.3 Il-0/c, 7.4, 7.5,
7.6 IT-o/c, 7.7

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6,
8.7 I1-o/c, 8.8, 8.9, 8.10, 8.11

P9, Temsr 9.1,9.2, 9.3 IT-0/c, 9.4, 9.5
P 10, Temsr 10.1, 10.2 IT-o/c, 10.3,
10.4

P11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6 IT-o/c, 11.7

P 12, Temsr 12.1, 12.2, 12.3, 12.4,
12.5, 12.6 IT-o/c, 12.7, 12.8, 12.9,
12.10 IT-o/c, 12.11

P 13, Temsr 13.1, 13.2, 13.3,13.4
I1-o/c, 13.5 IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6

(IT-o/c)* - mpodheccnoHaTbHO-OPUEHTUPOBAHHOE COJICPKAHUE.
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