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Pabouas nporpamma yue6Horo npeamera YI1.07 Marematuka pa3pabotana
B COOTBETCTBHUU CO CIEAYIOIIMMHU HOPMATUBHBIMU JJOKYMEHTaMMU:

- denepanpHbiii 3ak0H «O0 oOpaszoBanuu B Poccuiickoit denepanum» OT
29.12.2012 N 273-®3;

- [Ipuka3 MunucrepcrBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu oT
17 mass 2012 1. Ne 413 «OO6 yrBepxkaeHun ¢GeaepaTbHOrO TOCYIapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHApPTa CPeaHEro o0Iero 0opa3oBaHus» ¢ U3MEHEHUSIMU U
nonoyiHeHUusIMH OT 29 nexabps 2014; 31 nekabpst 2015 r., 29 urons 2017 r., 11
nekabps 2020 r., 12 aBrycra 2022 r.;

- [lucemo MunuctepctBa obpazoBanusi 1 Hayku Poccum ot 17.03.2015 N
06-259 «O HampaBneHun AOpaOOTaHHBIX PEKOMEHIAIMNA TI0 OpTraHU3aI|H
NOJly4YEeHUs  CpeaHero  odmero oOpa3oBaHMsi B Ipeneigax  OCBOEHUS
00pa3zoBaTEIbLHBIX TPOTPaAMM CPEIHETO NMPOo(EeCCHOHAIBLHOTO 00pa3oBaHus Ha 0asze
OCHOBHOIO 00mero oOpa3oBaHHs C Y4YETOM TpeboBaHuil  (penepanbHBIX
roCyJIapCTBEHHBIX 00pa30BaTENIbHBIX CTAHAAPTOB U MOJydyaeMod mpodeccuu Wiu
CIEUAIBHOCTH CPEIHETO MPOPECCHOHATIEHOTO 00pa30BaAHUS»;

- [lucemo MunuctepctBa npocsenieHusi Poccun ot 20.07.2020 Ne 05-772
«O HamnpaBleHUN UHCTPYKTUBHO-METOINYECKOTO MTUCHMaY;

- Ilpuka3z Munucrepcta npocsemienns Poccun ot 22.03.2021 Ne 115 «O6
yrBepkaenun [lopsnka opraHu3ali W OCYIIECTBJICHHS 00pa3oBaTebHON
NEATEIbHOCTH TI0  OCHOBHBIM  00I1€00pa3oBaTelIbHBIM  MporpaMMaM -
o0pa3oBaTeNbHBIM TMpPOTPAMMaM HA4aJbHOTO OOIIET0, OCHOBHOTO OOIIET0 U
cpenHero oo6mero oOpa3oBaHus» (3apeructpupoBaH B  Munrocte Poccun

20.04.2021, peructpaunonubiii Ne 63180);

- Ilpukaz MunucrepctBa mnpocsemienuss PO ot 24.08.2022 Ne 762 «O6
yrBepxkaeHun llopsiaka opraHu3anmud W OCYLIECTBJICHHS 00pa3oBaTeIbHOU
JESTEIIbHOCTH 10 00pa30BaTebHBIM MPOrpaMMaM CPEAHETO MPOQPECCHOHATBHOTO

o0pazoBaHuUs;



- IIpuka3z MunucrepctBa npocsemienus PO or 18 mas 2023 r. N 371 «O6
yTBEpKJIeHUHn (deaepaibHOM 00pa30BaTEIbHON MPOTpaMMbI CPEIHEro OOIIEro
oOpa3oBaHUs;

- IIpuka3 MunucrepctBa npocsenieHust Poccuun ot 27.12.2023 Ne 1028 «O
BHECEHMM W3MEHEHUW B HEKOTOpble NpuKazbl MuHUCTEepcTBa 00pa3oBaHHS U
Hayku Poccuiickonn ®epepanum u MunHucTepcTBa mnpocsemieHus Poccuiickon
denepanuu, Kacaroumecs QenepaibHbIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB OCHOBHOTO OOIIETO 0Opa30BaHUS U CPEAHETO 00IIero oOpa30BaHUS
(3apeructpupoBan B Muntocte Poccun 02.02.2024, peructpanuonusiii No 77121,

BcTynaer B cuity ¢ 01.09.2024);

- ITpukaz MunuctepctBa npocsemieHuss Poccun ot 01.02.2024 Ne 62 «O
BHECEHMH HU3MEHEHUM B HEKOTOpbIe TMpUKa3bl MUHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit  ®@epepanmu, Kacatomuecss — (denepanbHbIX — 00pa30BaTeIbHBIX
MporpaMM OCHOBHOTI'O OOIIEr0 OOpa30BaHMS W CPEIHETO OOIIero 0O0pa3oBaHUS
(3apeructpupoBan B Muntocte Poccuu 29.02.2024, peructpanuonnsiii No 773780,

crynaer B cuity ¢ 01.09.2024);

- [Ipukaz MununctepctBa npocsenieHuss Poccun ot 19.03.2024 Ne 171 «O
BHECCHHHM W3MCHCHUH B HEKOTOpBIC NPHKa3bl MUWHHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit  ®@epepanmu, Kacatomuecs — (enepanbHbIX  00pa30BaTeIbHBIX
porpaMM HadaJIbHOro 00111ero o0pa3oBaHus, OCHOBHOT'O OOIIEro oOpa3oBaHUs H
cpeaHero oOmiero oOpa3oBaHus» (3aperucTpupoBaH B MuHiocte Poccuu
11.04.2024, peructpanmonnsiii Ne 77830, Bcrynaet B cuiny ¢ 01.09.2024);

- @I'OC CIIO mo cneunmaneHocTH 19.02.12 TexHOJNIOrMS TPOIYKTOB
MUTaHUS U3 PACTUTEIIBHOTO CHIPhsI, YTBEPKACHHBIN [Iprkazom MuUHIIpOCBEIIEHUS
Poccun Ne 341 ot 18 mas 2022 rona;

- OcHoBHass mnpodeccuoHanbHas oOpa3oBaTelbHasg IporpaMma IO
cneruanbHocTr 19.02.12 TexHoyiorwsi MPOAYKTOB MUTAHUS W3 PACTUTEIHHOTO
ChIpbsi yTBepxkAEHHas mnpukazom aupekropa ['AIIOY HCO «HKIIIull» ot
29.08.2025 r Ne 290;



- Pabouas nmporpamma Bocriutanusi I'AIIOY HCO «HKIITIuIl» x OITOII
1o cnenrayibHOCTU 19.02.12 TexHonorus NpoayKTOB MUTAHUS U3 PACTUTEIBHOTO
CBIPbSI;

- Ilpumepnas pabouasi mporpamMmma oOIIe00pa30BATENBHON JUCIUTIIMHBI

«MartemaTuka» s HOpodeCCHOHANIBHBIX  00pa30BaTElIbHBIX  OpraHU3aluH,

yTBEpKIeHHAs! MpoToKoJoM Ne 13 ot 29.09.2022 r. ®T'EOY AI10 UPIIO

Opranuzanust pazpaboruuk: ['ocynapcTBeHHOE aBTOHOMHOE MPOQECCHOHAIBHOE
oOpa3oBarenbHOe yupexkaenne HoBocuOupckoit obmactu «HoBocubupckwmii
KOJUIEK TTUIIICBOM MPOMBIIIIICHHOCTH U TIEPEPAOOTKI

CocraButenp 3arypckag AHHA AJEKCAHIPOBHA, HOPENOAABATENL IIEPBOU
KBATU(UKAIIMOHHONW KAaTErOPUM

CoracoBano
Meronuct / /
PaccmoTtpeno Ha 3acemanuu [IIIK o06meobpa3oBaTenbHBIX — MPEIMETOB

€CTECTBEHHO-HAYYHOTO HANPABJICHHS M COITMATLHO-TYMAaHUTAPHBIX JUCIIUILIAH
ITpotokon Ne 1l or 29.08.2025r

[Ipencenarenb KOMUCCHUA /TO.A. EBTiO1IEHKO /
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1. OBLIASI XAPAKTEPUCTUKA TPUMEPHON PABOYEN
IHPOI'PAMMBI YYEBHOI'O TIPEJIMETA YII.0O7 MATEMATHUKA

1.1. Mecro  y4eOHOrOo mpeaMera B  CTPYKType  OCHOBHOIl
o0pasoBareabHoil nporpammsl CIIO:

VYueOusiit npeamer  YII.07 MaremaTuka sBiseTcs 005S3aTeIbHON YaCThIO
00111e00pa30BaTEIbHOIO LHUKIA y4eOHOTO IJIaHa OCHOBHOM MpodeccroHaNIbHOMN
oOpazoBarensHOil porpammbel  CITO (OITOII CTIO) B coorBercTBUU ¢ PI'OC no
cnenuasnbHOCTH 19.02.11 TexHonorus NpoOayKTOB INHUTAHUSA U3 PACTUTEIBHOTO
CBIPbSI.

1.2. lleqtn u muIaHMpyeMble Pe3yJIbTAThI OCBOCHHSI Y4e0OHOI0 MmpeaMeTa

1.2.1. lesun yuyeOHOro npeamera

Conepxanue mporpaMmbl  ydyeOHoro mpeamera YII.07 Maremaruka
HaIIpaBJIE€HO Ha JOCTH)KEHUE CIEAYIOMIMX LEeeH:

- obecnieuenre chOPMUPOBAHHOCTHU MPECTABICHUN O COLMAIBHBIX, KYJIbTYPHBIX U
HUCTOPUYECKHX (DAKTOpax CTAHOBIICHUS MaTEMATHUKHU;

- obecnieyeHue CPOPMUPOBAHHOCTU JIOTMYECKOTO, aJITOPUTMHUYECKOTO U
MaTeMaTUYECKOTO MBIILJICHHUS;

- obecnieyeHue chOPMUPOBAHHOCTH YMEHUIN MIPUMEHSTH NMOJYUYCHHBIC 3HAHUS NPU
pElIeHNU Pa3JInUHbIX 3a]1a4;

- obecrieueHre CHOPMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMaTHUKE KaK YacTu
OOLIEYEIOBEYECKON KYJIbTYPhl, YHUBEPCAIbHOM S3BIKE HAYKH, IO3BOJIAIOIIEM
OMUCHIBATh U U3yYaTh PEAJIbHBIEC MPOLECCHI U SBJICHMUS.

1.2.2. IlnaHupyemble pe3yJbTATbl OCBOCHHUSI Y4YeOHOro ImpeamMera B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

PesynbraTom ocBoenms yueOHoro mnpenmera YII.07 Marematuka Ha
YpOBHE CpeiHero ol1iero oopa3oBaHus B COOTBETCTBUM ¢ TpeboBaHusiMu OI'OC
CIIO saBnsietcs ¢GoOpMUpPOBAHHE M Pa3BUTHE COOTBETCTBYIOIIUX OOIIUX

komriereHnuii (manee OK) u  mpodeccrnonansubix komneteHuil (ganee [1K).



Ko n HaumeHoBanue
(bOpMHUPYEMBIX KOMITETCHITHI

[Inanupyemsle pe3ynbTaThl OCBOCHUS IIpEAMETA

Oo6mue

[IpenmerHbie

OK 01 Broibuparb crnocoOb
perteHus 3a1a4
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
PUMECHUTEIBHO

K Pa3JINYHBIM KOHTEKCTaM

JIngHOCTHEIC PE3YIbTAThI TPYAOBOI'O BOCIIMTAHUA:

TOTOBHOCTh K TpPYydy, OCO3HaHHEC IIEHHOCTH
MacTepCTBa, TPYIOII00UE;
TOTOBHOCTD K AKTHBHOM JeATeILHOCTH

TEXHOJIOTMYECKOM M COLMAJIbHOM HAIIPaBJICHHOCTH,
CHOCOOHOCTh ~MHUIIMHPOBATh, IUIAHUPOBATH U
CaMOCTOSITEITLHO BBITIOJHATH TAKYIO ICATEIHHOCTB;
MHTEPEC K pa3IudHbIM cepam mpodheccuoHambHOMI
NEeSATCIbHOCTH, YMEHHE COBEpIIATh OCO3HAHHBIM
BBIOOp Oyaymieil mpodeccuu M peaan30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TUTAHEI.

MeranpeameTHble pe3yabTaThl OBJIAJICHUS
YHUBEPCAIbHBIMU  PETrYJATHUBHBIMU  JIEHCTBUSIMHU
CaMOOPraHU3aLuN:

CaMOCTOATENIBHO ~ COCTaBJIATh  IJIAH  PELICHUS

npoOJeMbl € Y4eTOM HMEIOIIUXCS  PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEW U IPEANOUTEHUII;
JlaBaTh OLIEHKY HOBBIM CHUTYalUsM;

paciipsaTh paMKd y4eOHOro MpeaMeTa Ha OCHOBE
JIMYHBIX [IPEANIOYTEHUN;

croco0cTBOBaTh (OPMUPOBAHUIO M MPOSBIICHUIO
IIMPOKON SPYIUIMHM B pa3HbIX OOJIACTSIX 3HAHUM,
MIOCTOSIHHO TIOBBIIIATh CBOM 00pa3oBaTeNbHBIN U
KYJIbTYPHBIN YPOBEHb.

Bnagenue MeromaMu J0Ka3aTeNbCTB, aJTOPUTMAaMU PELLIECHUs
3ama4y; yMmeHue GOpMyIHpOBAaTh OMpPENEICHUs, AaKCUOMBI U
TEOpPEMbl, TMPUMEHITh  UX, MPOBOJAUTH  JOKA3aTEJbHbIC
paccyXJIeHHs B XOJI€ peLlEHUs 3a1au.

YMeHne omnepupoBaTh MOHATUSMH: CTENEHb YHCIA, Jorapupm
YUCJIa; YMEHUE BBIIOJHATH  BBIYMCICHUE 3HAYEHUH U
npeoOpa3oBaHusl BBIPAKEHUH CO CTEMECHAMU M JIOrapupMamH,
npeoOpa3oBaHus JPOOHO-PALIMOHAIBHBIX BHIPAKECHUH.

OK 02 Hcnonb3oBath
COBpPEMEHHBIE CpeacTBa
TIONCKaA, aHaJM3a u
HUHTEPIPETAIINH
nHpopManuu, u
MH(pOPMAaLMOHHBIE

TCXHOJIOTHH AJIA BBINTOJTHCHUS

JImgHOCTHEIC peE3yiabTaTbhl MLEHHOCTH HAYYHOI'O

MTO3HAHUS:
c(hOpMUPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO

pa3BUTHUS HayKd U OOLIECTBEHHOW MPaKTHKH,
OCHOBaHHOTO Ha Jaore KYJBTYP,
CHOCOOCTBYIOUIETO OCO3HAHUIO CBOEr0 MecTa B

YMeHue ONEepHUPOBATH MTOHSATUSMH: panroHaNbHbIE,
HpPALMOHAIIBHEIE, [IOKa3aTeNIbHbIE, CTEIICHHBIE,
jJorapu@mMuyueckue,  TPUTOHOMETPUYECKHE  YpaBHEHHS U

HEPaBEHCTBA, X CUCTEMBI.
VYMeHue omnepupoBaTh TMOHATUSAMH: (QYHKIHS, HEHNpPEpbIBHAS
GyHKUMSA, TPOU3BOAHAsA, IepBOOOpa3Has,  OIpeaeICHHBIN
MHTErpall; yMEHHE HaXOJWTh IPOM3BOJHBIC 3JIEMEHTAPHBIX




3aga4
JCATCIIBHOCTH

npodeccnoHabHOM

MIOJINKYJIbTYPHOM MHPE;
COBEpIICHCTBOBAHUE S3BIKOBOM W YMTATEIbCKOM
KyJIbTYpbl KaK CpPEJCTBa B3aUMOJEHCTBUS MEXKIY
JIIOJIbMU U TTI03HAHUS MUPA;

OCO3HAaHHWE IEHHOCTUM Hay4YHOH JESITEIbHOCTH,
TOTOBHOCTh  OCYIIECTBJISTH  MPOEKTHYID U
HCCIIEIOBATENBCKYIO JIeSITEIIbHOCTD
WHIUBUAYAIBHO U B TPYIIIIE.

MertanpeameTHble pe3yJIbTaThl OBJIAJICHUS
YHUBEPCATbHBIMU Y4EOHBIMH TO3HABaTEIbHBIMU
JNEHCTBUAME pabOThI ¢ HH(OPMAIIACH:

BIIa/IETh HABBIKAMHU TOJTY4YeHHS HHQOpPMAIUH U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITENILHO
OCYILIECTBIATH MOKCK, aHAJIN3, CUCTEMATU3ALUIO U
UHTEpIpeTauio HHHOPMaIUU Pa3INYHbIX BUJOB U
¢bopM npencTaBieHMs;

OLICHUBATh JIOCTOBEPHOCTb,
uHpoOpMalUl, €€ COOTBETCTBHE
MOPaJIbHO-ITHUYECKUM HOPMaM;
UCMOJb30BaTh CpPEACTBA HMH(DPOPMALMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJOTUH B pPELICHUH
KOTHUTHBHBIX, KOMMYHHUKATHBHBIX u
OpraHM3allMOHHBIX  3aJad C  COOJIIo/IeHHEM
TpeOOBaHUI HPrOHOMHUKHU, TEXHUKH O€30MacCHOCTH,
TUTHEHBI, pecypcocOepexeHHs, TMpPaBOBBIX H
THUYECKUX  HOpPM, HOPM  HMH(POPMALMOHHOM
0€30ITacHOCTH;

BIIAJICTh HAaBBIKAMU PACIO3HABAHMSI M 3aIIUTHI
uHpopmanuy, HHPOPMALIMOHHOW O€30MacHOCTH
JIMYHOCTH.

JICTUTUMHOCTD
IMpaBOBBIM U

(GyHKUIMH, WCTIONB3YsI CIIPAaBOYHBIC MaTEpHUaibl; UCCICAOBATH B
IPOCTEHIINX cilydasiX (DyHKIMM Ha MOHOTOHHOCTb, HaXOAWUTh
HauOoNbIIMEe ¥ HAMMEHBIIME 3HauYeHUs (YHKIUA; CTPOUTH
rpaduKd  MHOTOWIEHOB C  MCIIOJIB30BaHUEM  ammapara
MaT€MaTHYECKOr0 AaHaJIM3a; IPUMEHATH IPOM3BOJHYIO IIPU
pelleHny  3aJad Ha  JBW)KCHME;  pellaTh  IPAKTUKO-
OpUEHTUPOBAaHHBIE 33Jaud Ha HauOOJbLIME U HaUMEHbBIINE
3HAYEHUS, HA HAXO0XACHUE IIyTH, CKOPOCTH U YCKOPEHHUS.

OK 03 [IlmanupoBaTh

n

pCaIN30BbIBATH COOCTBEHHOE

po¢eCCHOHAIBHOE

u

JIMYHOCTHBIE PE3YNIBbTAThI TyXOBHO-HPABCTBEHHOTO
BOCIIUTAHUA:
c(hOpMUPOBAHHOCTH

HPABCTBCHHOI'0O  CO3HAaHMU,

YMeHHEe ONepHpoBaTh MOHATUSMH: pallMOHANbHAS (YHKIIHSA,
II0Ka3aTeabHas byHKIHA, CTETIEHHAs byHKIHA,
norapudmudeckass (QyHKIMs, TPUTOHOMETpPUYECKHE (YHKIIUH,
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JUYHOCTHOE pa3BUTHE, | ITUYECKOTO TIOBEACHUS; oOpatHble (YHKUUHU; YMEHHE CTPOUTH TpapUKd H3YYEHHBIX
IIPEATPUHUMATEIIBCKYIO CIOCOOHOCTh OLICHMBATH CUTYALlUI0 U IPUHUMATH | QYHKIMH, MCIIONb30BaTh I'paMKU MPH U3y4EHHM IPOLIECCOB U
NEeATEIbHOCTD B|OCO3HAHHbIE  PEIIECHUS,  OPUEHTHUPYACh  HA|3aBUCUMOCTEW, IpU PELIEHUH 3aJad M3 JPYTUX Y4EOHBIX
npodeccuoHanbHON  cepe, | MOpalIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH; IIPEIMETOB U 3aJlad U3 peanbHOI )KU3HU; BBIpaXKaTh (GOpPMyJIaMu
HCIIONB30BaTh  3HAHMA 110 |OCO3HAHME JIMYHOIO BKJIAJa B  IIOCTPOCHUE |3aBUCHMOCTU MEXIY BEIIMUYMHAMH.
(uHAHCOBOH T'PaMOTHOCTH B |YCTOWYMBOIO OyIyILIEro; VYMeHue pemaTb TEKCTOBBIE 33]]a4l pa3HbIX TUIIOB (B TOM 4HCIIe
pa3INMYHBIX JKU3HEHHBIX | OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJUTENISIM U |Ha MPOLIEHTHI, JOJU U YacTH, Ha JIBH)KEHUE, padoTy, CTOUMOCTh
CUTyaLUsAX (M) ApYrUM YieHaM CeMbH, CO3JIaHHIO CEMbHM Ha |TOBApOB M YCIYyr, HAJOIH, 3aJaud W3 00JacTU yIpaBlICHUS

OCHOBE  OCO3HAHHOTO TMPHUHATUS  LEHHOCTEH | TMYHBIMU U CEMEWHBIMU (PMHAHCAMM); COCTABIIATH BBIPAKCHHS,

CEMEMHON XU3HU B COOTBETCTBMM C TPAAMLMIMM | ypPAaBHEHMsI, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHUIO 3a/ayH,

Haponos Poccun. HCCIIEI0BATh IIOJIy4E€HHOE peuieHue 51 OLICHUBATh

MeranpenmeTHble pe3yJIbTaThI OBJIa/IEHUS | IPABAONOI00HOCTh Pe3yJIbTaTOB.

YHUBEPCAIbHBIMU  PEryJATHUBHBIMU  JIEHCTBUAMHU

CaMOOPraHU3aLuu:

CaMOCTOSATENIBHO OCYHIECTBIIATH IO3HABATECIBHYIO

NeSITeIbHOCTb, BBIABIATH IMPOOJIEMBI, CTaBUTb H

(bopMynupoBaTh COOCTBEHHbBIE 3a1a4u B

00pa3oBaTEeNbHON JEATENbHOCTH M KU3HEHHBIX

CUTYyalUsIX;

CaMOCTOATENIBHO  COCTAaBJIATh  IIIAH  PEILICHUS

IpoOJeMBl € Y4ETOM HMEIOIIUXCS  PECYpCOB,

COOCTBEHHBIX BO3MO>KHOCTEH M MPEINOYTECHUH;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO

LIIMPOKOI 3pyIMLMK B pa3HbIX OOJIACTSAX 3HAHUI,

IIOCTOSIHHO IIOBBIIIATh CBOM
OK 04 D¢ dexTuBHO MeranpeameTHble pe3yJIbTaThl OBJIQJICHUS | YMEHHE ONepUpoBaTh IMOHATHSAMU: CpefaHee apu(pMeTHYECKOoe,
B3aUMOJICHCTBOBATh U YHUBEPCAIbHBIMU KOMMYHUKAaTHUBHBIMH | MEIMaHa, HauOoJiblllee M HaWMEHbIEE 3HAYEHUS, pa3Max,

paboTaTh B KOJUIEKTHBE U
KOMaH/Ie

JNIEUCTBUSIMHA COBMECTHOMU JIEATECIILHOCTH:
MOHMMAaTh M  MCHOJIb30BaTh  IPEUMYILECTBA
KOMAaH/THOW ¥ MHIUBUTyaJIbHOU PabOTHI;
MPUHUMATh 1eJIM COBMECTHOW JI€ATENIbHOCTH,
OpPraHu30BbIBaTh U KOOPAMHUPOBATH JNEUCTBUS IO

JUCTepcusi, CTaHIapTHOE OTKJIOHEHHUE YHCIIOBOTO Habopa.

YMeHue — U3BIEKaTb,  MHTEPHPETHPOBATH  HMH(POPMAILHUIO,
MpEeACTaBICHHYI0 B Ta0OnuIax, Ha JuarpaMmax, rpadukax,
OTPaXKaIOLyI0 CBOWCTBA PEAIBHBIX IIPOLECCOB U SBIICHUN;
MPeICTaBIsATh UHPOPMALMIO ¢ TOMONIbIO TAOIHIl U JHArPaMM;
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€¢ JOCTH)KCHUIO: COCTaBJIATh IIJIaH JICHCTBUIA,
pacnpenensaTh pojau ¢ y4eTOM MHEHHI y4aCTHUKOB,
00CYXKIaTh pe3yIbTaThl COBMECTHOM paboTHI;
OILICHMBAaTh KayeCTBO CBOCTO BKIaJa WU KaKIOTO
y4acTHMKAa KOMaHAbl B OOMIMI pe3ynbTaT 10
pa3pabOTaHHBIM KPUTEPHUSIM.

MeranpeameTHbie pe3yJIbTaThl OBJIAJICHUS
YHUBEPCAIbHBIMU KOMMYHUKATUBHBIMU
JEHCTBUSIMH OOILICHUS:

pacro3HaBaTh HEBepOaJbHBIE CpPEICTBA OOIIEHUS,
IIOHUMATh  3HAUYCHHE  COIUAILHBIX  3HAKOB,
pacrmo3HaBaTh MPEANOCHUIKH KOH(JIMKTHBIX
CUTYAIIMi U CMSTYaTh KOH(JIUKTHI,
apryMEHTUPOBAHHO BECTU JTHAJIOT, YMETh CMATYaTh
KOH()JIMKTHBIE CUTYAIUH.

ucciacaoBarb CTaTUCTHUYCCKHE JAaHHBIC, B TOM YHUCIC C
IIPUMECHCHUEM l"pa(bI/ILICCKI/IX MCTOJZIOB U 2JICKTPOHHBIX CPCACTB.

OK 05
VCTHYIO W

Ocy1iecTBIsTh

MMUCbMEHHYIO
KOMMYHUKAIUIO Ha
rocyJapCTBEHHOM SI3BIKE
Poccuitickoit  denepauuu ¢
Y4ETOM 0COOeHHOCTEH
COLIMAJIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

JInyHOCTHBIE  PE3yJbTATHI
BOCIIUTAHUS:
ChopMupoBaHHOCTE POCCUUCKON  TpayKIaHCKOU
WJICHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K CBOEMY
HAapOAy, 4YYBCTBA  OTBETCTBEHHOCTH  IIEpeNl
Ponunoii, ropnocty 3a cBoil kpai, cBoro Ponuny,
CBOM f3BIK M KYJbTYpy, MPOLUIOE U HACTOSIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu.
DCTETUYECKOr0 BOCTIUTAHMUS:

ACTETHUYECKOE OTHOIICHWE K MHpPY, BKIIOYas
ACTETHKY ObITa, HAyYHOTO U TEXHUYECKOTO

MaTpuOTUYCCKOTO

YMeHue omnepupoBaTh NOHATUSMU: CIYYalHBIA ONBIT U
Clly4yallHOe COOBITHE, BEpPOSTHOCTh CIYy4allHOTO COOBITHS,
YMEHUE  BBIYUCIATH  BEPOSTHOCTH €  MCIOJIb30BAHUEM

rpa@UyecKux METOJIOB; NPUMEHATH (OPMYJbl CIOXKEHUS U
YMHOKEHUS BEPOSTHOCTEH, KOMOMHATOpHBIE (DAaKThl U (POPMYIIbI
IIpU pELICHWH 3a7a4; OLCHUBATH BEPOSITHOCTH PEAIBHBIX
COOBITHI; 3HAKOMCTBO CO CIy4YalHBIMHU BEIMYMHAMHU; YMEHHUE
MPUBOJIUTh TPUMEPHI TPOSIBIECHUS 3aKOHA OOJIBLIMX YHCET B
MPUPOJHBIX U OOIIECTBEHHBIX SIBICHUSX.

YMeHHe onepupoBaTh NOHATHSAMHU: TOYKA, MpsAMasi, IIIOCKOCTD,
IIPOCTPAHCTBO, JBYIPAHHBIM YroJI, CKPELIUBAIOIIMECS IPSMBIE,

TBOpPUYECTBA, CIOPTa, TpyAa U OOIIECTBEHHBIX |TApa/IEIbHOCTh M MNEPHEHIUKYISIPHOCTh  NPSIMBIX U
OTHOILIEHU; IJIOCKOCTEM, Yroia MEXAy HNpSAMBIMH, Yrojl MEXAy HpsSMOd U
TOTOBHOCTh K CaMOBBIPAKEHUIO B Pa3HBIX BHJIAX |IJIOCKOCTHIO, YTOJl MEXKIY IUIOCKOCTSIMM, PACCTOSIHUE OT TOYKH
UCKYCCTBa, CTPEMJICHHE MpOSBIATH KadecTBa |10 IUIOCKOCTH, PACCTOSHHUE MEXAY MpPSIMBIMH, pPacCTOSTHUE
TBOPYECKOH JINYHOCTH. MEXY IUIOCKOCTSIMHM; YMEHHE HCIOJIb30BaTh IIPH PEIICHUU
MertanpeameTHbie pe3yJIbTaThI OBIIQJICHUS 3a1a4 M3yYeHHbIE (DAaKThl M TEOPEMbl IUIAHUMETPHH, yMEHHE
YHUBEPCAIbHBIMU KOMMYHHUKaTHBHBIMHU | OIEHUBATh Pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MHUpa.
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IEHCTBUSAMU OOIICHMS:

OCYIIIECTBJIATh KOMMYHHUKAIIMM BO BcexX cdepax
KHU3HH,

pacro3HaBaTh HeBepOaJbHBIC CPEJICTBA OOIICHUS,
IIOHUMATh  3HAYE€HHE  CONHAIBHBIX  3HAKOB,
pacrno3HaBaTh IPEIOCHUIKH KOH(MIUKTHBIX
CUTYaIlU{ ¥ CMATYaTh KOH(DIIUKTHI,

pa3BepHYTO M JIOTMYHO H3jIaraTh CBOIO TOYKY
3pEHUSsI C HCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

OK 06 [IposBasaTh
IPaKIAHCKO-
MaTPUOTHYECKYIO  IMO3UIIUIO,
JEMOHCTPUPOBATH
OCO3HaHHOE TIOBEJCHHE Ha
OCHOBE TPATUITMOHHBIX
00IIIeUeTOBEYECKUX
IIEHHOCTEH, B TOM YHCIE C
y4eToM rapMOHM3aLUU
MEXHAIMOHATBHBIX "
MEXKPEJIUTUO3HBIX
OTHOILEHUH, [IPUMEHATD
CTaHIapThl
AHTUKOPPYIIIUOHHOTO
MOBEJICHUS

JInaHOCTHBIE pe3yIbTaThl IPaXxaaHCKOTO
BOCIIUTAHUS:
c(hOpMUPOBAHHOCTH rpaxaaHCKOU MO3UIUN

oOyJaromerocsi Kak akTUBHOTO M OTBETCTBECHHOT'O
YJIeHa POCCHIICKOTO OOIIECTBA;

OCO3HAHUC CBOHUX KOHCTUTYLUHMOHHBIX TIIpaB U
00513aHHOCTEH, yBaOKCHHUE 3aKOHA U TIPABOTIOPSI/IKA;
IIPHUHATHC TpaaAUuIUOHHBIX HalmTMOHAJIbHBIX,
00II1eYeIIOBEYECKIX T'YMaHHUCTHYECKUX u
ACMOKPATUUCCKUX HeHHOCTCfI.

TOTOBHOCTB MPOTHBOCTOSATH HJCOJIOTHI
IKCTPEMHU3MA, HaI[MOHAJIN3Ma, KceHo(poouwu,
JTUCKPUMHUHALIMU TI0 COIMAJIbHBIM, PEIMTHO3HbBIM,
PpaCoOBbBIM, HAIMOHAJIBHBIM ITPU3HAKaM.
[TaTpuoTHYECKOrO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh  POCCHMCKON  TPa)kJTaHCKOMN
WJICHTUYHOCTH, aTPUOTU3MA, YBAXKEHUS K CBOEMY
Hapoay, 4yBCTBa  OTBEICTBEHHOCTH  IIEPE]

Ponunoii, ropnoctu 3a cBoil kpai, cBoro Ponuny,
CBOM SI3BIK M KYJIbTYpy, MPOLUIOE W HACTOSIIEE
MHOTOHallMOHAJIBHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUWE K TOCYIapCTBEHHBIM
CUMBOJIaM, HCTOPUYECKOMY U  MPUPOJHOMY
HACJICJIUIO, TAaMSTHUKaM, TPaJULMsIM HapoOJOB

YMeHue onepupoBaTh MOHSTUSAMHU: MHOTOTPAHHHK, CEUYEHUE
MHOTOTpaHHHUKa, KyO, MapajieNnenumne], npusMa, NUpaMuja,
durypa M TMOBEPXHOCTh BpAaIllCHUS, LWIMHID, KOHYC, IIap,
chepa, cedeHus (UTYpHI BpAIICHUS, IIOCKOCTh, KACAIOIIASCS
cdepsl, HIMIMHIPA, KOHYCA, TUIOMAb MOBEPXHOCTU MUPAMUJIBI,
MpPU3MBbI, KOHyca, LWIMHJIpa, IJomanb cheprl, oObeM Kyoda,
NPSMOYTOJIBHOTO  MapajjieNienunesa, MNUPaMUAbl, MPU3MBL,
MWINHApA, KOHYCa, [Iapa; YMeHHe N300pakaTh MHOTOTPaHHUKH
U TOBEPXHOCTU BpAILEHUS, UX CEUEHHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB M DJIEKTPOHHBIX CPENCTB; YMEHUE
pacrio3HaBaTb ~ CHUMMETPHI0 B IPOCTPAHCTBE,  YMEHHE
pacrno3HaBaThb MMPaBHUJIbHBIC MHOTOTPaHHHKH.

YMeHue onepupoBaTh MOHATUSMU: JIBUKEHHE B MPOCTPAHCTBE,
1mo100HbIe (PUTYPBI B MPOCTPAHCTBE; MCIOIb30BaTh OTHOIICHHE
IUIOIIaZe MOBEpXHOCTEH M 00bEeMOB MOJOOHBIX (UTYp NpHU
peleHnH 3a/ad.

YMeHue BBIYUCIATh F€OMETPUYECKHE BEIMYUHBI (UIMHA, Yrod,
wiomaab, 00beM, TUIOM@AAb  TOBEPXHOCTH),  HCIIOJIB3YS
U3y4eHHbIE (POPMYIIBI U METO/IBI.
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Poccun, pgocrmwxenusm  Poccunm B Hayke,
UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYIE;
uzaelHas yoeKJIeHHOCTb, TOTOBHOCTh K CIY)KCHHUIO
n 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a €0
Cyan0y.

MeranpenmeTHble pe3yJIbTaThI OBJIAJICHUS
YHUBEPCAIBHBIMU  PEryJATHUBHBIMU  JIEHCTBUAMHU
CaMOKOHTPOJIA:

JaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCHUTb
KOPPEKTHBBl B JI€ATENbHOCTb,  OLICHUBATb
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJaJIleTh HaBbIKAMHU I103HABATENbHON pediexcun
KaKk OCO3HAHMS COBEPIIAEMBIX JEHCTBUM U
MBICIIUTEIIBHBIX IIPOLECCOB, HMX pe3yIbTaTOB U
OCHOBaHMM.
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OK 07 CopelicTBOBaTh
COXpPaHEHHUI0  OKpY’KaroIiei
Cpelbl, pecypcocOepeKeHHUIO,
MIPUMEHSATD 3HAHUA 00
W3MEHEHUU KJIMMara,
TIPUHITATIBI OCpEKITUBOTO
MPOU3BOJICTBA, 3(PPEKTUBHO
JIENCTBOBATH B

‘-IpG?;BI:I‘IElﬁHBIX CUTyalusx

JInuHOCTHBIE
BOCIIUTaHUS:
c(OPMHUPOBAHHOCTh  JKOJIOTHYECKON  KYIbTYPHI,
[TIOHUMAHUE BIIUSHHS COLIMAIIBHO-IKOHOMUYECKUX
IIPOLIECCOB  HAa  COCTOSHME  IPUPOJHOM U
COLIMAJILHOW  Cpeflbl, OCO3HaHHe TIJI00aIbHOrO
XapakTepa 3KOJOTHYECKUX MTPo0IIeM;
IJJAHUPOBAaHUE U OCYILIECTBIEHUE JECUCTBUU B
OKpYKalollle CpeAe Ha OCHOBE 3HAHUS UeJeH
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;
pacIIMpPEHHE OIbITA ACSITEIIBHOCTH IKOJOTUYECKON
HaIpaBJIEHHOCTH.

MeranpeameTHbIe pe3yIbTaThI OBJIQJICHUS
YHHUBEPCATbHBIMU Y4EOHBIMH TO3HABaTEIbHBIMH
NEHCTBUSIMU 0a30BbIX HCCIIEI0BATENbCKUX
JEUCTBUM:

OCYILIECTBIISATh 1eJICHATPaBICHHBIH TTOUCK
MepeHoca CpeACTB M CIOCOOOB JEWCTBUA B
po¢eCCUOHANTBHYIO CPENy;

YMETh NEPEHOCUTh 3HAHUSA B IO3HABATEIbHYIO M
MPAKTUUECKYIO0 00JIACTH KU3HEAEATETbHOCTH.

PE3YyIbTAThI 9KOJIOTHYCCKOTI'O

YMeHHe OmepupoBaTh IMOHATHAMU: NPAMOYTOJbHAs CHUCTEMaA
KOOpJAUHAT, KOOPAMHATHl TOYKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKAJLIPHOE IPOM3BEICHUE, YrOJl MEXAY BEKTOpaMHu, CyMMa
BEKTOPOB, IIPOM3BEACHHE BEKTOpa HAa YHCIO; HAXOAWUTH C
MOMOIIIBIO0 U3YYEHHBIX (DOPMYJT KOOPAMHATHI CEPEIUHBI OTpE3Ka,
paccTosHUE MEXY IBYMS TOUKAMHU.

YMmenue BBIOMpATh MOAXOISMIIMN HM3YYEHHBIH METOX IS
pelieHust 3ajayM, paclo3HaBaTh MaTeMaTHuecKue (GakThl U
MaTeMaTHYeCKUe MOJEIU B TMPHPOTHBIX M OOIIECTBEHHBIX
SBJICHUSAX, B HCKYCCTBE, YMEHHUE IPUBOAUTH IPUMEPHI
MaT€MaTHYECKUX  OTKPBITUHA  POCCUMCKOM M MHUPOBOH
MaTEeMaTHYECKON HayKH.
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IIK 1.1.  OcymecTBasiTh
TEXHUYECKoe OO0CITyKHUBaHUE
TEXHOJIOTHYECKOTO
o0opynoBaHus JUISI
MIPOU3BO/ICTBA MPOJIYKTOB
MUTAaHUS U3 PACTUTEIHHOTO
CBIpbSI B COOTBETCTBHUU C
JKCILTyaTalMOHHON
JOKYMEHTAIUEH.

[IK 1.2. BrinonssTe
TEXHOJIOTHYECKUE OIepaluu
0 TPOU3BOACTBY  XJieba,
XJICOO0YTOUHBIX,
MaKapOHHBIX U KOHAUTEPCKUX
W3JEIUA B COOTBETCTBUU C
TEXHOJIOTHYECKUMU
WHCTPYKITUSIMH.

CrnocobcTBOBaTh (POPMUPOBAHUIO YMEHHS BECTH
TEXHOJIOTHYECKUI TPOIECC MPOU3BOACTBA XJeOa,
XJIe000YIOUHBIX, MAaKapOHHBIX W KOHAUTEPCKUX
H3ICTUN Ha ABTOMAaTU3UPOBAHHBIX
TEXHOJIOTHYCCKUX JIMHUSIX

- CIOCOOHOCTH OLIEHHWBATh CUTYALUIO U IPUHUMATH
OCO3HaHHBIE  pElICHUS, OPUECHTHPYSICh Ha
MOpaJIbHO-HPABCTBEHHbIC HOPMBI U IIEHHOCTH;

- OCO3HAHHWE JIMYHOTO BKJAaJla B TOCTPOCHHUE
yCTOMYMBOIO OYyIyIEro;

- OTBETCTBECHHOE OTHOIICHHE K CBOUM KOJIJICTaM;
-C)OPMHPOBAHHOCTh, HPABCTBEHHOTO CO3HAHMS,
STHYECKOTO IMOBEICHUS;

-yM€Th OLICHMBaTh PUCKHM M CBOEBPEMEHHO
MPUHUMATD PEIICHUS TI0 UX CHUKEHUIO,
-cOpMHUPOBAHHOCTh  BHYTPEHHEH  MOTHBAIIHH,
BKJTFOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO LETH U
ycrlexy, ONTHUMHU3M, HWHULHUATUBHOCTb, YMEHHUE
JIENCTBOBATh, HCXOMS M3 CBOMX BO3MOKHOCTEH;

- c(hOpMHUPOBAHHOCTh  COIIMANIBHBIX  HAaBBIKOB,
BKJIFOYAOIHX CITOCOOHOCTH BBICTPANBaTh
OTHONICHUS C JPYTHUMH JIOJbMH, 3a00THTHCA,
MIPOSIBJISITH MHTEPEC U pa3peniaTh KOHMIUKTHI

YMEThb OIIEpUpPOBATH HOHSTUSMU:

UPpalMOHAIILHEIE, IIOKa3aTelbHbIE,

JOrapu(MHUUECKUE,  TPUTOHOMETPUUYECKHE
HEPABEHCTBA, UX CUCTEMBI;

- YMEThb OIIEpUpPOBaTh NOHSTUSAMHU: MHOIOI'DAHHUK, CEUYEHHE
MHOTOIpaHHHMKa, KyO, Mapajuleienumnesa, MOpu3Ma, HUpaMuia,
¢durypa u TOBEPXHOCTh BpaIlEHUs, LWIMHIp, KOHYC, IIap,
chepa, ceyeHus (GUrypbl BpalleHUs, IUIOCKOCTb, KacaroIasicst
cdepsl, IUIMHIPA, KOHYCA, TUIOMAAh MOBEPXHOCTH MUPAMUJIBI,
IpU3MBbI, KOHYCa, LWIMHJIpA, IUIowWans cdepsl, o0beM Kyoa,
NPSIMOYTOJIBHOTO  IapajulelienuIe a, I[HPaMHAIbI, IPU3MBIL,
LHWINHApA, KOHYca, 11apa; yMEHHe N300pakaTb MHOTOTPAaHHUKHU
U TIOBEPXHOCTH BpPAIICHMS, UX CEHYEHHS OT PYKH, C IIOMOILBIO
YEPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB; YMEThb
pacro3HaBaTb ~ CHUMMETPHUIO B IIPOCTPAHCTBE;  YMETh
pacrno3HaBaTh IIPaBUIbHBIE MHOIOTPAHHUKY;

- YMEThb OIIEpHUPOBATh NOHATUAMHU: IPSAMOYrOJIBHAS CHCTEMA
KOOpJAWHAT, KOOPAUHATHl TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA,
CKAJLIPHOE MPOM3BEICHUE, YrOJl MEXAY BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEICHUE BEKTOpa HAa YHCIO; HAXOAUTh C
MTOMOIIBIO0 U3YYEHHBIX (POPMYIJI KOOPAUHATHI CEPENNHBI OTpE3Ka,
paccTosiHuEe MEXy IBYMS TOUKaMU

palHOHAIIbHBIE,
CTEIICHHBIE,
ypaBHEHUA U

IIK 2.1. Ocy1iecTBIsTh
OpTraHHU3aIOHHOE
obecriedeHne MPOU3BOJICTBA
MPOJAYKTOB  THUTAHHS U3
pacTHTENBFHOTO  CBIPhS  Ha
ABTOMATHU3UPOBAHHBIX
TEXHOIOTHYECKUX JTUHHAX
I1IK 2.2. OcCyliecTBIsATh
TEXHOJOTHYECKOE
obOecrieueHne TPOU3BOJCTBA

CrniocobcTBOBATH (dbopMHpOBaHHUIO YMEHHUS
MIPOBOTUTH OpraHU3aIMOHHO-TEXHOJIOTHYECKOE
obecrieyeHne MIPOM3BOJICTBA xJe0a,
xJ1€000yIOUHBIX, MaKapOHHBIX U KOHAUTEPCKUX
u3enui Ha aBTOMAaTH3UPOBAHHBIX
TEXHOJIOTUIECKHUX JTUHHSIX

- CaMOCTOSITEIILHO OCYILECTBIIATH [TO3HABATEIbHYIO
JEATENbHOCTD, BBIABIATH IMPOOJEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 3a7a4u B
00pa3oBaTeNbHON NESATENBHOCTH M KM3HEHHBIX

yMETh OINEpPUpPOBATh MOHATUSAMH: (YHKLUS,
GyHKIUS, TNPOU3BOAHASA, NEpBOOOpa3Has,  OINpeAeNeHHBIN
UHTErpajl; yMETb HAXOIUTh IPOU3BOJIHBIE DJIEMEHTAPHBIX
(GyHKIUH, UCMOIB3ys CIPAaBOYHBIE MaTepUalbl; UCCIENIOBaTh B
NPOCTEHUIINX CcilyyasiX (QYHKIMM Ha MOHOTOHHOCTb, HaXOJWUTh
HauOOJbIINE W HAUMEHbIIME 3HaueHus (QYHKIUH; CTPOUTH
rpadpuKd  MHOTOWIEHOB C  HCIIOJIb30BaHUEM  ammapara
MaTeMaTHYeCKOr0 aHallu3a; IMPUMEHATh MPOU3BOJHYIO IpHU
pelleHnyd  3aJad  Ha  JBW)KEHME;  pellaTh  NPaKTUKO-
OpPHEHTUPOBAHHbIC 337audl Ha HauOOJbIINE M HAMMEHbIINE

HeTpepbIBHAS
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xJeba, XJ1€000YIIOUHBIX,
MaKapOHHBIX U KOHJAUTEPCKUX
u3Jenni

CUTYyalluiIX;

- CaMOCTOSITEIbHO COCTaBIATh IUIAH PEIICHHS
npoOJieMbl € y4YeTOM HMEIOIIUXCS  PECypCoB,
COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEINOYTECHH;

- 1aBaTb OLICHKY HOBBIM CUTYAllUsAM;

3HAUEHUS, HA HAXOXKJACHHUE MTyTH, CKOPOCTH U YCKOPEHUS;
- YMETh OIEPHUPOBAThH MOHSATHSIMHU: JBIKCHHE B IPOCTPAHCTBE,
mo100HbIe (PUTYPBI B MIPOCTPAHCTBE; UCIOIH30BaTh OTHOIICHHE
IJI0IIA e TOBEPXHOCTEH W OO0BEMOB MOAOOHBIX (UTYyp TpPH
pElICHUH 3a]1aY;

- YMEThb BBIYMCIIATH T€OMETPHUUECKUE BEIUYMHBI (JTTMHA, yroJ,
wiomaab, 00beM, IUIOMAJb  IOBEPXHOCTH),  HCIIOJIB3YS
W3YyYCHHbBIC OPMYJIBI U METOIbI

IIK 3.1. [IpoBoauTs
OpraHHU3aIOHHO —
TEXHUYECKHE  MEpOTPHUSITHS
TUISE obecrnieueHus
1abopaTopHOTO KOHTPOJIS
KayecTBa M 0€30IacHOCTH
CBIpbs, MONy(paOpUKATOB U
rOTOBOI IPOAYKIINH B
nporecce MIPOU3BOJICTBA
NPOAYKTOB  THUTaHHS U3
PaCTUTEILHOTO CHIPBS

IIK 3.2. IIpoBOaUTH
JabopaTOpHbBIE HCCIICIOBAHUS
KayectBa U 0€30MacHOCTH

CBIpPbS,
TOTOBOU

nonyhaOpukaroB u
IPOIYKIINH B
nporecce MIPOU3BOJICTBA
MPOAYKTOB  THUTAHHUS U3
PaCTUTEIIBHOI'O ChIPbA

CrniocoOcTBOBATH (dbopMHpOBaHHUIO YMEHHUS
IIPOBOJUTH J1a0OpaTOPHBIM KOHTPOJb KayecTBa
0€30MacCHOCTH CBIPbHs, OTY(HaOPUKATOB U TOTOBOU
IPOAYKIMH B INPOLECCEe MPOU3BOJCTBA MPOIYKTOB
IMUTaHUA U3 PACTUTCIIBHOI'O CprI:?I:

- BBUABJIATH NPUYMHHO-CJIEJCTBEHHbIE CBA3M U
AKTyaJIMU3UpPOBaTh 3a/la4y, BbIABUI'aTb T'MIIOTE3Yy €C
peleHus, HaXO/UTh apryMeHThI 1S
JI0Ka3aTeNbCTBA CBOMX YTBEP)KIEHUH, 3a7aBaThb
napaMeTpbl U KPUTEPUHN PEIICHUS;

- AHAJIMU3UPOBATH IMOJIYYCHHBIC B XOJAC PCIICHUSA
3aJjaud  pe3yNnbTaThl, KPUTHYECKH OLEHHMBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHHE B
HOBBIX YCJIOBHUSIX;

- YMCTb NICPCHOCUTEL 3HAHWA B IMO3HABATCIIBHYIO U
MIPAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- YMCETH HUHTCTPUPOBATHL 3HAHWUA U3 PA3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABHUT'AaTh HOBBIC nuaeu,
OpHUTHMHAJIbHBIE TOAXO0/IbI U PEIICHUS

npeiaraTh

YMETh OIIEPUPOBATH NOHATUSAMH: CIIyYalHBIM OIBIT U CIIy4allHOE
COOBITHE, BEPOSITHOCTD CIIy4ailHOro COOBITHS; YMETh BBIUUCIIAThH
BEPOATHOCTb C HCIIOJIb30BAHUEM TIpapUUeCKUX METOJIOB;
IPUMEHATh (OPMYJIbI CIOKEHHSI U YMHOXXEHUSI BEPOSTHOCTEH,
KOMOWHATOpHBIE (AaKTBl M (QOPMYNIBI TPH PEUICHWW 3ajad;
OLIEHUBATh BEPOSITHOCTU pPEAJbHBIX COOBITHIA; 3HAKOMCTBO CO
CIIy4alHbIMM BEJIMYMHAMHU; YMEHHE [PUBOAUTH MPUMEpPHI
NpPOSIBJICHUSI 3aKOHAa OOJBIIMX 4YHMCel B MNPUPOJHBIX U
OOIIECTBEHHBIX SIBJICHUSIX;

- YMeTb CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: CTENEHb C LEIBIM
MOKa3arejaeM, KOpEHb HaTypaJbHOM CTENEeHH, CTElEeHb C
palMoOHAIbHBIM II0KA3aTeJIeM, CTENEHb C JEHCTBUTEIBHBIM
(BemiecTBEHHBIM) TOKa3areneM, Jiorapum 4HCla, CHHYC,
KOCHHYC Y TaHT€HC MPOM3BOJIBHOIO YHCJIA;

- YMeTh CBOOOJHO OMEpUPOBATH MOHATHUSAMU: TpadUK (YHKIIHH,
oOpaTtHast QyHKIUS, KOMIO3UIMS (DYHKIMHA, TMHEHHas QyHKIMS,

KBaZipaTUyHas (QyHKOUS, CcTerneHHas QYHKOUS C  LEeIbIM
nokaszaTejieM, TpPUTOHOMEeTpudeckue (GYHKIHMH, OOpaTHBIE
TPUTOHOMETPUYECKHE byHKIUY, IOKa3aTeNnbHas u

norapupmuyueckas GyHKIHUN; yMETh CTPOUTH rpaduku pyHKIUH,
BBITIOJHATH MpeoOpa3zoBaHus TpaduKoB (yHKIIHII;

- YMeTb HCIOJIb30BaTh Tpauku QYHKUMH A0S U3ydeHHS
IIPOLIECCOB M 3aBUCUMOCTEH INpH PEUIEHWH 3ajad U3 JIPYTHUx
y4eOHBIX TMpPEIMETOB U W3 PEAITbHOM JKU3HU; BBIPAXKATh
(opMyIaMy 3aBUCUMOCTH MEX/1y BETMUNHAMU;

15




- CBOOOJIHO OIEPUPOBATH TMOHATHUAMHU: UYETHOCTHh (YHKIIHH,
NepUOANYHOCTE  (YHKIMH,  OTPAaHUYEHHOCTh  (QYHKIIMH,
MOHOTOHHOCTh (D)YHKIIMHU, SKCTpeMyM (PYHKIUH, HanOoJbIIee U
HavMeHbIlee 3HAYeHUs (YHKIMM Ha MPOMEXKYTKE, YMETb
MPOBOJIUTH UCCIIE0OBaHUE (DYHKINH;

- YMEThb HCIIOJIb30BaTh CBOWCTBA W TpadWKH (QYHKIHH IS
pelieHusl ypaBHEHWH, HEPaBEHCTB M 3a/ad C IapaMeTpaMu;
n300pakaTh Ha KOOPJMHATHOM INIOCKOCTH MHO)KECTBA PEIICHUI
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM.

I[IK 4.1. IlnanupoBaTh
OCHOBHBIE [IO0Ka3aTeNu
IIPOU3BOJICTBEHHOTO
npotrecca.
IIK 4.2.
BBITIOJTHEHUE
UCIIOJIHUTEISIMH.

IIK 4.3. Opranu3oBbIBaTh
paboty TPYJIOBOTO
KOJUIEKTHBA.

IIK 4.4. KonTtpomupoBaTb
X0J1 U OLICHUBATH
pE3yJIbTaThI paboThI
TPYJIOBOIO KOJJIEKTHBA.
I[IK 4.5. Bectu yuérHo-
OTYETHYIO JJOKYMEHTAIIAIO

[InanupoBath
pabor

CnocobcTBoBaHue
obecrieunBaTh
HOJpa3AeICHuUs:

- CaMOCTOSITENILHO (bopmMynHpOBaTH u
aKTyaJIM3UPOBaTh MPOOJIEMy, paccMaTpHBaTh €€
BCECTOPOHHE;

- YCTaHaBIMBAaTh CYIIECTBEHHBI NpPU3HAK WU
OCHOBAaHUA Jid CpaBHCHMUA, KJ'IaCCI/I(bI/IKaIII/II/I u
0000IIECHMS;

- ONpEeNeNsiTh UeNU JeATEITHHOCTH,
napameTphl ¥ KPUTEPHH MX JTOCTHKEHHS;
- BBIABJISITb 3aKOHOMCPHOCTHU W INPOTUBOPCHUA B
paccMaTpuBacMbIX SBICHHSX;

- BHOCUTH KOPPEKTHUBBI B JCATCIIBHOCTD,
OLICHMBAaTh COOTBETCTBHE PE3YJIBTATOB LENSM,
OIICHUBATh PUCKU HOCHG}ICTBI/Iﬁ ACATCIIBHOCTH,

- pa3BuMBaThb KPEAaTHBHOE MBIIUICHUE TPHU
pelIeHrnH TPOU3BOJICTBEHHBIX MPOOIeM

bOpMUPOBAaHUIO  YMEHHS
JESATEIbHOCTh CTPYKTYPHOTO

3a7aBaTh

- YMETb ONEpUPOBATH MOHATUSAMU: NPSAMOYIOJbHAs CHCTEMA
KOOPIHMHAT, KOOPAMHATBHl TOYKH, BEKTOp, KOOPJAUHATHI
BEKTOPA, CKAJSIPHOE IIPOU3BENCHUE, YTOJI MEXIY BEKTOpamH,
CymMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA HA YKCIIO; HAXOAUTh
C TIOMOIIbI0 HU3YyYEHHBIX (DOPMYNT KOOPIMHATHI CEpeIUHbBI
OTpE3Ka, PACCTOSHUE MEXKY IBYMsI TOUKAMU;

-yMeTb BbIOMPATh NOAXOMALUIMHA HW3yYEHHBIH METON s
pelleHusl 3aJadyu, paclo3HaBaThb MaTeMaTH4yecKue (axkThl U
MaTeMaTHYeCKue MOJENIN B TNPHUPOJHBIX M OOIIECTBEHHBIX
ABJICHUSX, B MCKYCCTBE; YMEHHE IPUBOAUTH IPHUMEPHI
MaT€MaTU4YeCKUX  OTKPBITMM  POCCHUMCKOM U  MHUPOBOM
MaTeMaTUYECKON HayKH.

- yMETb OIEPUPOBATH IOHATUSAMHU: CIIyYalHBIM OIBIT HU
Cy4yailHOe COOBITHE, BEpPOSTHOCTh CIYyYaHOTO COOBITHS;
YMETb  BBIUHCIATH  BEPOATHOCTH € KCIOJIB30BaHUEM
rpauuecKkux METO/J0B; MPUMEHSTHh (OPMYINbI CIOXKEHUS U
YMHOXXEHHUSI ~ BEpOATHOCTEH, KOMOMHATOpHbIE (akThl H
dbopMynbl TpU pelIeHWH 3ajay; OLIEHUBATh BEPOSTHOCTU
peambHBIX  COOBITMH;  3HAKOMCTBO €O  CIy4YailHBIMH
BEJIMYMHAMU; YMEHHE MPHUBOJIUTH IPUMEPBHl MPOSBICHUS
3aKOHa OOJNBIIMX 4YHCET B MPHPOIHBIX M OOIIECTBEHHBIX
ABJICHUAX
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2. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

2.1. O0bem yueOHOro nmpeaMeTa U BUAbI y4eOHOH padoThI

Buj yue6HOH paboThI O06beM B yacax
O0Bem 00pa3oBaTeIbHON MPOrpaMMBbl Y4€OHOTO MpeaMeTa 351
B T.U.
1.0cHOBHOE coziep)kaHne 234
BT. ..
TEOpPEeTUYECKOe 00yUeHne 156
MIPAKTUYECKHE 3aHATUS 78
[TpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHKE (COAepIKaHUE MPUKIIATHOTO 48
MOYJIs1)
BT. ..
TEOPETUIECKOE O0yICHUE 16
MPAKTUYECKHUE 3aHSITUS 32
2. CaMocTosiTenbHast paboTa 00y4Jaronierocs 117
[TpomexyTouHas atTectanusi B (hopme SK3aMeHa 18
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2.2. TemaTu4yeckui IJIaH U coaep:kanue ydyeoOHoro npeamera YII1.07 MaremaTuka

Kongsl
HaumMeHnoBanue pasaeinon Conepkanue yaeOHOro MaTepHaia, JabopaTopHbIe U IMPAKTHUCCKHUE 3aHSTHS, ObBeM 4acoB | yommerenmui,
U TEM KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE PAOOTHI pe3yabTaTOB
T3 | II3 | CP OCBOEHUS
1 2 3 4 5 6
OcHoBHoOE coJep/kaHue
Ilepeviii cemecmp
Paznen 1. IloBTOopeHue 8 (8/0) 4
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIbI
Tema 1.1 Copepxanue yueOHOro MaTepHana;
Lens u 3agaun | T3 1 ba3oBble 3HaHUS M yMEHMs [0 MaTeMaTHKE B NMPO(PECCHOHAIBHON U B
MaTeMaTUKU IpU | TOBCEJHEBHOM AESATEIBHOCTH.
OCBOEHUU CHELMATIbHOCTU 2
Tema 1.2 Coneprxkanne y4eOHOT0o MaTepuana; OK-01, OK-02,
Uucna wu  Bbluucnenus. | T3 2 JleficTBUS HaJa MOJOXHUTEIbHBIMU M OTPHUIATENIIBHBIMU  YHCIIAMU, OK-03, OK-04,
Bripaxkenus U | OOBIKHOBEHHBIMU U JCCITUYHBIMU TPOOSMH. OK-05, OK-06,
npeoOpa3oBaHus JleficTBUS co cTeneHs MU, (POPMYITbI COKPAILIEHHOTO YMHOXKEHHS. 2 OK-07
Jlunelinbie, KBaapaTHbIC, APOOHO-TUHEHHBIEC YPABHEHHS 1 HEPABEHCTBA MK 1.2, TIK 2.1,
[IK 2.2,
Tema 1.3 Coneprxanne yueOHOT0 MaTepuasa
ITponientHeie Beruucnenus | T3 3 IlpocTele MpOLEHTHI, pa3Hble cHocoObl MX BbluucieHUs. CIlloKHBIE
MIPOIICHTHI 2
Tema 1.4 Coneprxanne yueOHOTO MaTepuana
BxoaHoii KOHTPOJIb KonrtponbHas padora 1. BxogHo# KOHTpoJb
T3 4 Beruncnenust u nmpeoOpa3oBaHus. Y paBHEHUS U HepaBeHCTBa. ['eomerpus | 2
HA TUIOCKOCTH.
CPl. Marematnka # Hay4yHO-TEXHMYECKMH Iporpecc. MaremaTtuka B 4
SKOHOMHKE, WH(OPMAIMOHHBIX TEXHOJOTHSX W TPAKTUYECKON MEeSTEIbHOCTH.
Ponp MaTeMaTHKU B OJITOTOBKE CHEIHAIMCTA CPEJHETO 3BEHA
Pasnea 2. 6 (4/2) 8 OK 02-06, OK-
KoMiuiekcHble yncIa 07,1IK 1.2, IIK
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Tema 2.1 Coneprxanue yueOHOro MaTepuasa 2 2.1
KomiiekcHele yncia T3 5 INonsaTue komiuiekcHoro yucia. ConpsikeHHble KOMILJIEKCHbBIE YHUCIa,
MOJ1yJIb U @pTYMEHT KOMIIJIEKCHOTO YHUCIIA.
dopma 3anucH KOMIUIEKCHOIO YHcia (reoMeTpUyecKast, TPUroHoMeTpudeckas,
anreOpandeckas). ApupmMeTndeckre AeUCTBUS C KOMIUIEKCHBIMU YHCIIaMHU
Tema 2.2.1 Copepxanne yaeOHOT0 MaTepuana 2
[Tpumenenue KY. T3 6 BeimosiHeHHE pacyeToOB C MOMOIIBIO0 KOMIUIEKCHBIX YKcell. Perenue
Beinonnenue pacuéros, ypaBHEHUHU
pelleHne ypaBHEHUM.
Tema 2.2.2 IIpodeccronanbHO-OPUEHTUPOBAHHOE CO/IEpKaHKE (COiepKaHNe IPUKIATHOTO
KY, ux reomerpruueckas MOJ1yJIs1) 2
UHTEPIIPETALINS B [Ipaktryeckoe 3ansatue 1. KommiekcHble yncna.
npodecCuOHATBLHON KomiuiekcHble uncina, reoMeTpruueckasi HHTEpIpeTaus KOMIUIEKCHBIX YHCEN B
JESTEIbHOCTH poheCCHOHATILHOM 1eATEIbHOCTH TEXHOJIOTa IPOIYKTOB IUTAHUS U3
PacCTUTEIBHOTO ChIPbSI
CP2. Pa3zButue NoHATHUS O YHUCIIE 4
CP3. OTKpbITHS KOMILUIEKCHOTO YHCa 4
Paznen 3 [Ilpsimbie u 16 (10/6) | 9
IIOCKOCTH B
NMPOCTPAHCTBE
Tema 3.1. Coneprxanue yueOHOro MaTepuasa
OcHOBHBIE nonstus | T3 7 Ilpenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MpsiMasi, MIIOCKOCTb, OK-01, OK-03,
CTEPEOMETPUH, AaKCHOMBI. | MPOCTpaHCTBO). (OCHOBHbIE aKCHOMBI —cTepeoMeTpuu. Ilepecekatommecs, | 2 OK-04, OK-07
PacnonokeHue mpsIMBIX U | MapajijlelibHble W CKpeluBaromuecs mpsmble. llpu3Hak ©  CBOHCTBO IIK 1.2, 1IK 2.2,
IJIOCKOCTEM. CKpeurBaomuxcs npsaMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI. IK 3.1, TIK 3.5
Tema 3.2.1 Coneprxanue yueOHOro MaTepuasa
[Tapannensubie npsimas u | [Ipaktuueckoe 3anstue 2. [lapamiensHble mpsMas U IIIOCKOCTb. 2
IJIOCKOCTb. [TapannenpHble npsimas u mwockocts. Onpenenenue. Ilpusnak. CpoiicTsa.
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Tema 3.2.2 IlapannenbHble
IJIOCKOCTH.

Copepxanne yueOHOT0 MaTepuana
T3 8 Ilapannensubie mnockoctu. Onpeaenenue. [pusnak. CBolcTBa.

Tema 3.2.3
TeTpasap u ero 3NeMEeHTHI.
[Tapannenenunen wu ero
JJIEMEHTHI.

Coneprxanue yueOHOro MaTepuasa
T3 9 Terparap u ero nsiemeHThl. llapamnenenunen M €ro 3JIEMEHTHI.
[Toctpoenue TeTpasapa u napamieienunea.

Tema 3.2.4
Pemrenue 3a7ad.
[TocTtpoenue ceueHui.

[TpodeccronanbHO-OPHEHTUPOBAHHOE COJEpKaHKE (COAep)KaHUe MPHUKIATHOTO
MOJTYJIsT)

[IpakTnueckoe 3ansTHe 3 CBoOCTBAa MPOTHBOIOJIOXKHBIX I'PaHEH U JMaroHajieu
napautenenunena. Ilocrtpoenune ceuenuil. Pemenue 3amad mo HNpUMEHEHHIO
3HaHUI B IPO(ECCHOHATBHON IEATETLHOCTH TEXHOJIOTA MPOAYKTOB MUTAHUS U3
PaCTUTEIBHOIO ChIPbSI

Tema 3.3.

[lepnieH IUKYISIPHOCTD
MIPSIMBIX, IPSIMON U
IJIOCKOCTH, IJIOCKOCTEN

Coneprxkanue yueOHOro Marepuana

T3 10 IlepneniuKynspHbIe MpsIMBIE. [TapannensHbie MpsIMBIE,
NEpIEeHIUKYJIApHbIE K IUIOcKocTU. [lpu3HaK meprneHAuKyIsspHOCTH NPSMON U
IIJIOCKOCTH. JlokazarenbcTBO. [lepnenaukynsp u HAaKJIOHHAas.

[lepnenpukynsapusle MI0CKOCTH. [Ipru3HaK NEPHEHAUKYISAPHOCTH IUIOCKOCTEM.
JlokazarenbCTBO. PaccTosiHUSA B IPOCTPAHCTBE

Tema 3.4. Coneprxanne yueOHOT0 MaTepuania

Teopema o tpex | T3 11 Teopema o Tpex mnepneHauKymnspax. JlokazareabCTBO. Yroia MeExIy

MEPIEHIUKYISIPAX MPSIMOM M TUIOCKOCTBIO. YTOJ MEXAY IUIOCKOCTAMM. PacrionoxeHnue npsMsIx n
IUIOCKOCTEHN B MpoCTpaHCTBE. IlepnenauKyIspHOCTh ¥ NapauIeIbHOCTD IPSMBIX
U mwiockocte. CkpenmBaronmecs npsiMpie

Tema 3.5. Coneprxanne yueOHOTO MaTepuana

Buner IPSIMBIX B | [Ipaktnueckoe 3anstue 4 Buapl IpsMbIX B IPOCTPAHCTBE

IIPOCTPAHCTBE Axkcuomsl crepeoMeTpud. llepneHAMKYIApHOCTP TPSIMOM W IJIOCKOCTH,

NapajIeIbHOCTD JBYX MPSIMBIX, NEPIEHIUKYIJIPHBIX IJIOCKOCTH,
MEPIEHIUKYISIPHOCTD IIJIOCKOCTEM.

CP4. Vicropust pa3BUTHS CTEPEOMETPUN

(63}

CP5. MopaennpoBaHue MHOTOTPaHHHUKOB
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Paznen 4. KoopauHatel n 10(6/4) | 9
BEKTOPBI
Tema 4.1 Coneprxkanne yueOHOT0 MaTepuasia
HexaptoBbl koopauHatsl B | T3 12 JlekapToBsl KoOopAuHaThl B IpocTpaHcTBe. Ilpocreilmne 3amaun B
npoctpaHcTBe. PaccrosHue | koopauHatax. PaccTosHue Mexay AByMS TOYKaMM, KOOpPAMHATBI CEpeAMHBI | 2
MEXAy JBYMs TOUYKAMH. | OTpE3Ka
Koopaunatel  cepenuHbl
OTpe3Ka
Tema 4.2.1 Copep:xanue yueOHOro MaTepuana
Bekropsr B mpoctparctBe. | T3 13 Bektopsl B mpocTpaHcTBe. Yrom Mexay Bekropamu. Crioxenue u | 2
CkansipHoe IpPOM3BEACHUE | BBIYMTAHUE BEKTOPOB. Y MHOKEHHME BEKTOpa Ha yucio. KoMiiaHapHble BEKTOPBI.
BEKTOPOB CkaJsipHO€ TPOU3BEIEHUE BEKTOPOB.
Tema 4.2.2 Copep:xanue yueOHOro MaTepuana
Pasnoxxenne BekTtopa 1o | [IpakTtudeckoe 3anatne 5 PasnokeHue BeKTOpa MO TPEM HEKOMILIAHAPHBIM 2 OK-02, OK-03,
TPEM  HEKOMIUJIAHAPHBIM | BEKTOPaM. OK-04, OK-07
BEKTOpaM. Koopaunatsl BekTopa, cKaIsipHOE MPOU3BEIEHIE BEKTOPOB B KOOPAMHATAX, YTOJ [K 1.2, TIK 2.1,
MEXJ1y BEKTOpaMH. [K 2.2
Tema 4.3 [IpodeccrnonanbHO-OpUEHTUPOBAHHOE COZEpkKaHUE (COAEpKAHUE MPUKIATHOTO 2
[TpakTuko- MOJTYJIs)
opHeHTHpOBaHHbIE 3amadu | [IpakTuueckoe 3anarue 6 KoopauHaTHas TIIOCKOCTb.
Ha KOOpAVHATHOH | BpluncineHnne paccTosHMM M IUIOIIAAed Ha IlockocTd. KonnuecTBeHHBIE
IJI0CKOCTH pacueTsl B IpOPeCCHOHATBHON JeSTEIbHOCTH TEXHOJIOTa MPOAYKTOB TUTAHUS U3
PaCTUTEIBHOTO ChIPbSI
Tema 4.4 Coneprxanue yueOHOro MaTepuasa
Pemenne 3ana4. | KonrponbHas pabora 2 Pemenue 3anay. KoopanHaThl U BEKTOPHI 2
KoopauHaTsl 1 BEKTOPBI T3 14 IIpocTeiimne 3agau B KOOpAUHATAX.
Koopaunatsl BekTOpa, paccTosiHUE MEXAY TOYKAMU, KOOPAUHATBI CEPEIUHBI
OTpe3Ka, CKaJIIPHOE IPOU3BEAECHHUE BEKTOPOB B KOOPAMHATAX, YTOJ MEXKAY
BEKTOpaMH.
CP6. JKusnb u 1BOopuecTBO Pene Jlekapra &)
CP7. KoopauHaThl U BEKTOPBI 4
Pasnen 5. OCHOBBI 26 (20/6) | 9 | OK-01, OK-02,
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TPUTOHOMETPHH.
Tpuronomerpuyeckue

byHkunn

Tema 5.1 Coneprxkanne yueOHOT0 MaTepuasia

Tpuronomerpuueckue T3 15 Papguannas mepa yria. IToBopoT TOukM BOKpYr Hauyana KOOpPJAUHAT.

GYHKIIUM  TPOU3BOJIBHOTO
yria, paauaHsbl.

OHpeILGJ’IGHI/IC CHHYCa, KOCMHYCa, TAHI'CHCAa U KOTAaHI'CHCA.

Tema 5.2.1 Coneprxkanne y4eOHOT0 MaTepuaia

OcHoBHbIE T3 16 3Haku cuHyca, KOCHMHYCA, TAHI€HCA W KOTAHI€HCA I10 YETBEPTSIM.

TPUTOHOMETPUYECKHE 3aBHCUMOCThH MEXKIY CUHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAaHI'€HCOM OJITHOTO U

TOXKJIECTBA. Toro xe yrina TpuroHomerpuueckue ToxzaectBa. CHHYC, KOCUHYC, TAaHI'€HC U
KOTaHT€HC yTJIOB O U - 0.

Tema 5.2.2 Coneprxanue yueOHOro Marepuania

DopmyJbl IpUBEICHUS

T3 17 ®opmynbl npuBeICHUS

Tema 5.3.1

Copep:xanue yueOHOT0o MaTepuana

OcHoBHbIE ¢opmyinsl | T3 18 Cymma u pa3zHocTh cuHycoB. Cymma M pa3HOCTh KocuHycoB. CuUHYC U

TPUTOHOMETPUYECKHUX KOCHHYC JBOifHOro yria. @®opmynsl mnonoBuHHOro yria. IlpeoGpa3oBanus

npeoOpa3oBaHui. CYMMBl TPUTOHOMETPHUYECKMX (DYHKIMI B NpOU3BENEHUE M TNPOU3BEICHHS B
CyMMy. Bblpa)keHue TpUrOHOMETpUYECKMX  (YHKIMH  4epe3  TaHIEHC
IIOJIOBUHHOTO apryMEHTA.

Tema 5.3.2 Coneprxanne yueOHOT0 MaTepuania

ITpeoOpa3zoBanus IIpakTuyeckoe 3anstue 7. [Ipeobpa3zoBaHus NpOCTEHIINX TPUTOHOMETPUUYECKUX

MPOCTEUIINX BBIPA)KCHU I

TPUTOHOMETPUYECKHUX

BBIPKCHUI

Tema 5.4 Coneprxanue yueOHOro MaTepuasa

@yHKIIMK Y = COS X, Y =
sin X., WX CBOWCTBA H
rpaduxu

T3 19 OGnacte ompeneneHus U MHOXKECTBO 3HA4eHMH (QyHKUMHA. YETHOCTS,
HEYETHOCTh, MEPUOANYHOCTD (pyHKIMNA. CriocoObl 3ajanus (GYHKIMN, Tpaduku
y =COS X, Y = sin X.

OK-03, OK-04,
OK-05, OK-06,

OK-07

IIK 1.2, IIK 2.1,

K 2.2
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Tema 5.5
OyHKIMKU y = tg X, y =
ctgX, HuX CBOWCTBa H
rpaduku

Coneprxanue yueOHOro MaTepuasa

T3 20 OO6nacte ompenenacHUs W MHOXKECTBO 3HAYCHHH TPUTOHOMETPUUYECKUX
¢ynkuuid. YETHOCTH, HEUYETHOCTh, MEPHOAUYHOCTH TPUTOHOMETPUUECKUX
¢dbynkumii. CoiicTBa U rpaduku QyHKIHN y = tg X, y = ctg X.

Tema 5.6 Coneprxkanue y4eOHOT0 MaTepuasia

[TpeobOpaszoBanue T3 21 Cxxatre u pacTspkeHHe rpaduKoB TPUTOHOMETPHUECKUX (DYHKIIUH.
rpadgukoB [IpeobpazoBanue rpadKOB TPUTOHOMETPUUYECKHUX (HYHKIIHMA
TPUTOHOMETPUIECKHIX

byHKIUH

Tema 5.7 [IpodeccnonabHO-OPHEHTUPOBAHHOE COZCpXKAHUE (COMEPIKAHUE TPHUKIIATHOTO
Onucanue MOJIYJISA)

MIPOU3BO/ICTBEHHBIX [Ipaktnyeckoe 3anstue 8  Vcronb30BaHME CBOWCTB TPUTOHOMETPUYECKUX

IPOLIECCOB C  IOMOILBIO
rpaduKoB GyHKITHIA

byHkuii B mpodeccHoHalIbHBIX 3aJadaX B paboTe TEXHOJOra MPOIyKTOB
MUTAHUS U3 PACTUTEILHOTO CHIPbS

Tema 5.8 [Ipocreiimue

Coneprxanne yueOHOT0 MaTepuasa

TPUTOHOMETPUUECKHE T3 22 OOparHble TpUrOHOMETpUYEeCKHE (YHKIMH. YpaBHEHHE COS X = a.
YpaBHEHHUS. VYpaBHeHue sin X = a. YpaBHeHuUe tg X = a, ctg X =a.

Tema 5.9.1 Coneprxanue yueOHOro MaTepuasa

Pemenne T3 23 Pemenue TPUTOHOMETPUYECKUX YPaBHEHHH OCHOBHBIX THIIOB:
TPUTOHOMETPUYECKHUX MIPOCTENIINE TPUTOHOMETPUUYECKNE YPABHEHUS, CBOIALIMECS K KBaJIpaTHBIM,

YpaBHEHUI U HEPABEHCTB

pemacMbIC pa3IOKCHUEM Ha MHOXKHUTCIIN, OJHOPOJHBIC.
HpOCTCI‘/’II_HI/Ie TPUTOHOMCETPHUYCCKUC HEPABCHCTBA

Tema 5.9.2 ITpodeccroHambHO-OPHEHTUPOBAHHOE COJIEpKaHKe (CoAep KaHue MPHUKIATHOTO

[IpumeneHne npocTeUIIuxX | MOAYIS)

TPUTOHOMETPUYECKHUX [Ipaktuueckoe 3anarue 9 Ilpocreiillive TPUTOHOMETPUUYECKUE YPABHEHHS B

YpaBHEHU. npodeccnoHanbHOM  EATENbHOCTH  TEXHOJOra MPOAYKTOB TMHTAHUS U3
PaCTUTEIBHOTO CHIPbS

Tema 5.10 Coneprxanne yueOHOTO MaTepraa

Pemenue KontponbHas padora 3 Pemenne TpuroHoMeTpuyecKix 3aay.

TPUTOHOMETPUUYECKUX T3 24 TIlpeoOpa3oBaHne TPUTOHOMETPUUYECKUX BBIpaKeHUH. Pemenue

3a/1ay. TPUTOHOMETPUYECKUX YPAaBHEHUM U HEPABEHCTB B TOM YHUCJIE C UCIOJIb30BAaHUEM

CBOMCTB (DYHKIIHIA.

23




CP8. OCHOBBI TPUTOHOMETPUHU ‘ 4
Paznea 6. CreneHHbIe 8(6/2) 5 OK-01, OK-02,
pyHKIMH OK-03, OK-04,
Tema 6.1 Crenennas | Conepxanue yueOHOro MaTepuaia OK-05, OK-06,
(dbyHKIIHS, ee CBOMCTBA T3 25 IlonsATHe KOPHS N-OW CTENEHU U3 ACHCTBUTENBHOTO uynciia. DyHKIUH Y = OK-07
VX ux cBoiicTBa 1 rpadguku. CBOHCTBA KOPHS N-0if CTEIICHN 2 1K 1.2, IIK 2.1,
K 2.2
Tema 6.2 Coneprxkanne yueOHOT0 MaTepuasia
[TpeobOpaszoBanue T3 26 IIpeobpazoBaHue UppanoHaIbHBIX BhIPAKEHUN
BBIPQXXEHHUI C KOPHSIMH n- 2
O CTEeNeHU
Tema 6.3 Coneprxkanne yueOHOro MaTepuania
CpoiictBa  crenenu ¢ | T3 27 Ilonarue creneHu ¢ MOO0BIM paliOHAIbHBIM ToKa3areneM. CTerneHHbIe
paloHaIbHbIM (byHKINHU, UX CBOMCTBA U rpaduku
JeHCTBUTENHHBIM 2
MIOKa3aTesIMU
Tema 6.4 Coneprxkanne yueOHOT0 MaTepuana 2
Crenenu U kopHu. | [IpakTrueckoe 3ansrue 10. Onpenenenue crenenHoi GpyHkuu. McnonszoBanue
CrenenHast pyHKIUS €e CBOWMCTB IIPU PEUICHUN YPaBHEHU, HEPABEHCTB
CP9. Victopust cTaHOBJIEHHUS U PA3BUTHSI TPUTOHOMETPUH 5
Paznen 7. 8 (6/2) 4
IHokazarenbHas
LALLLLL OK-01, OK-02,
Tema 7.1 Coneprxanne y4eOHOTO MaTepuana OK-03. OK-04
[TokazarensHas ¢ynkuus, | T3 28 CreneHb ¢ MPOU3BOJIBHBIM JIEHCTBUTENBHBIM TOKa3aTeneM. OnpeaeneHue OK-0 5’ OK-O7’
€€ CBOICTBA nokasareiabHON (QyHKIUU, ee cBOMCTBA U rpaduk. 3HAKOMCTBO C MPUMEHEHHUEM MK 1 2’HK 721
[I0KAa3aTeIbHON (GyHKIMH. Pemenue [I0Ka3aTeNbHbIX yYpaBHEHUI HK, 29 o
(GyHKIIMOHATBHO-TPaUUECKUM METOJIOM 2 '
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Tema 7.2.1 Conepxanue yueOHOro MaTepuasa
Pemienne mnokazarenbHbix | T3 29 PemeHwe T1oOKa3aTelbHBIX YpaBHEHUWM METOJAOM  ypaBHHMBAHMS
YpaBHEHUU MOKa3arejeil, METOJOM BBEICHHS HOBOW NEPEeMEHHOW, (YHKIMOHAILHO-
rpauIecKuM METOIOM. 2
Tema 7.2.2  Pemenue | Conepkanue ydeOHOr0o MaTepuasia 2
IIOKa3aTEeNIbHBIX T3 30 Pemenne nokasarenbHbIX HEPABEHCTB
HEPaBEHCTB
Tema 7.3 Coneprxanue yueOHOro Matepuania 2
Pemenue 3anau. | [Ipaktuueckoe 3ansatue 11. Pemenne nokasaTeabHbIX HEPAaBEHCTB
[TokazarenpHas GpyHkums | PemieHne mokas3aTenbHBIX ypaBHEHHMH METOJOM ypaBHHBAHMS ITOKa3zaTenell |
METO/IOM BBE/IEHUS] HOBOW NIEPEMEHHOI.
CP10. Mcropusi OTKpbITHSI IOHATHUSL KOPHSI U BOBHUKHOBEHUE MOHSTHUS CTENICHU
Pazgen 8. Jlorapu¢msl. 14 (10/4)
Jlorapudpmuueckas
byHkuus
Tema 8.1 Coneprxanue yueOHOro MaTepuasa
Jlorapudm ymcna. | T3 31 Jlorapudm uncna. JlecATHUHBIN U HaTypalbHbBIN JIOTapu(pMBbI, YUCIIO €
JlecsaTruHbIM u OK-01. OK-02
HaTypaJIbHBIN JorapudMsl, 2 OK-03: OK-0 4:
meno e OK-05, OK-07
Tema 8.2 Coneprxkanne yueOHOT0 MaTepuana MK 1.2, TIK 2.1,
CpoiictBa  jorapudmos. | T3 32 CoiicTBa norapudmoB. Onepanys J0rapupMHUpOBaHUSI. K 2.2
Omnepartust 2
norapu(pMUpOBaHUS
Tema 8.3 Coneprxanue yueOHOro MaTepuasa
Jlorapudmuueckas [IpakTuueckoe 3anarue 12 Jlorapudmuyeckas GyHKIHUS U €€ CBOICTBA. 2
¢byHK1IMs, ee CBOWCTBA CoiicTBa rpaduka sorapupmMudeckoil pyHKIuH.
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Tema 8.4.1 Conepxanue yueOHOro MaTepuasa
Pemenue T3 33 Ilonsatue nmorapudmudeckoro ypaBHeHus. Onepamus MOTSHIMPOBAHUSA.
JorapupMUUECKUX Tpu  OCHOBHBIX  MeTOJa  pEHICHUS  JIOTapU(PMHUYECKUX  YpaBHEHHIA:
YpaBHEHUI U HEPABEHCTB | (PYHKIMOHAIbHO-TpadUyeCcKuii, METO/I TOTEHIIUPOBAHUS, METO] BBEJICHHUS HOBOM | 2
IIEPEMEHHOM.
Tema 8.4.2 [TpodeccnoHabHO-OPUEHTHPOBAHHOE COACpKaHUEe (COoAep)KaHWE MPUKIAIHOTO | 2
Pemenue 3a/1a4 C | MOIyJIs)
KCIOJIb30BAaHUEM T3 34 Jlorapudmuyeckne HEpaBeHCTBA. PelieHne 3amad ¢ MPUKIATHBIM
norapupmMoB XapakTepoM B TPOPECCHOHATBHON JESATEIBbHOCTH TEXHOJIOTa IPOIYKTOB
MUTaHUS U3 PACTUTEIBHOTO ChIPhsI
Tema 8.5 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COAEPIKaHUE (COMEp)KAHHUE MPHUKIATHOTO 2
Jlorapudmsl B mpupoae u | MOTYJIs)
TEXHUKE [Ipaktnueckoe 3anstue 13 Ilpumenenue norapudma. Jlorapudmudeckas
cnupanb B mnpupoge. Ee marematuueckue CBOWCTBA B MPOQeCCHOHATBHOU
JeSITEJIbHOCTH TEXHOJIOra MPOIYKTOB MMUTAHUS U3 PACTUTEIBHOTO ChIPbs
Tema 8.6 Copep:xanue yueOHOro MaTepuana 2
Pemenne 3a1a4 c | KontponbHas pabora 4 Pemenue 3amau c jorapuMuyueckoil, CTENEHHOW H
JorapupMUIECcKO, MOKa3aTeIbHON (QYHKITUSIMHU.
CTENIEHHOMN u| T3 35 Jlorapupmuueckas ¢QyHKIUS, CTENEHHas (QYHKLIMS, MOKa3aTelbHas
[IOKAa3aTeIbHON GyHKIHSL. .
GyHKIMSIMU. Pemenue npocrelmux jgorapupMUIeCcKiX U MOKa3aTeNbHbIX YPAaBHEHUH.
CP11. 3nauenue U UCTOPUs NOHATHSI JIorapudpma 5
3a 1 cemectp 96 48
(70/26)
Bmopou cemecmp
Pazgen 9. DuemeHTHI
TEOPUM  MHOMKECTB U 6 (4/2)
MaTeMaTH4YeCKOH
JIOTHKH
Tema 9.1 Coneprxanue yueOHOro MaTepuaa 2 OK 01-OK 06
MmnoxecTBa T3 36 [loustue MuoxectBa. [logmuoxkecTBO. Onepaluy ¢ MHOKECTBAMHU IIK 1.2, TIK 2.1,
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Tema 9.2 [TpodeccroHambHO-OPUEHTUPOBAHHOE COAEPIKaHUE (COIep)KaHHE MPHKIATHOTO K 2.2, I1IK 3.5
Onepannn c | Moayns)
MHOKECTBAMH T3 37 Omnepanuu ¢ MHOxecTBaMu. J(umarpammel  Oiinepa-Benna. Pemenue

IPUKIAAHBIX 3a7a4d. OnucaHue peanbHbIX CUTyalluid C IOMOLIbIO MHOXXECTB B | 2

npoeCCUOHATBHON ~ EATENFHOCTH  TEXHOJIOTa MPOAYKTOB IHUTAHUS U3

PAaCTUTEIBHOIO CHIPbSI
Tema 9.3 [IpodeccronanbHO-OPHEHTUPOBAHHOE COAEPIKaHUE (COAEp)KAaHHE MPHUKIATHOTO 2
IToHATHE BBICKA3BIBAHMS. | MOIYJIs)
Bunl BEICKa3bpIBaHUH. [Ipaktuueckoe 3ansatue 14 Pemienue 3agau Ha OCHOBE TEOPUM MHOMKECTB U

MaTEMaTHUYECKOH JIOTUKH.

Jlornyeckrie  omepanmUM  HAJA  BBICKa3bIBAaHUSMH B IPOQECCHOHATBHOMN

JEATEIBHOCTH TEXHOJIOTa POLYKTOB IUTAHUS U3 PACTUTEIBHOTO ChIPbs

CP12. TaOuuLpl ICTUHHOCTH U UX COCTABJICHUE
Paznen 10. IlpousBoanas 42
¢yHKIHH, ee (26/16)
NpUMEHEeHHe
Tema 10.1.1 Coneprxanue yueOHOro MaTepuaa
[TonsitTue  mpousBoxanoil. | T3 38 OmpeneneHue 4ucIOBOM IMOCIENOBATEILHOCTH M CIOCOOBI €€ 3aJaHusl.
@opmynsl  u  mpasBwia | CBolicTBa  YMCIOBBIX  IocienoBarenbHocTed.  OmpeneneHue  mpenena
nuddepeHInpoBaHMUSL. MOCJIeIOBATEIbHOCTH. BhIunciieHne mpenenoB mocienoBarenbHocTed. Ilpemen | 2

¢GyHKIMN Ha GECKOHEYHOCTH.

OK-01, OK-02,

Tema 10.1.2 Cojep:xaHue yueOHOTo MaTepuana 2 OK-03, OK-04,
[Ipenen ynkuuu B Touke | T3 39 IIpenen ¢pyHKIUU B TOUKE. OK-05, OK-06,
Tema 10.1.3 Coneprxanue yueOHOro MaTepuasa 2 K 1021’(1%1 2.1,
Beruucnenune npenenos | [Ipaktuueckoe 3anstue 15 Boruncnenue npeaenoB GyHKINH MK 2.2
byHKIIUU
Tema 10.1.4 Coneprxanne y4eOHOTO MaTepuana 2
[Tonsatue mnpoussoanoii u | T3 40 Ipupamenue aprymenta. [Ipupamenue GyHkunu. 3aaaqu, MpUBOASIIIE K
AJITOPUTM €€ OTBICKAHUS MOHATUIO MPOU3BOAHOM. OmnpeneneHue MPOU3BOAHON. AJITOPUTM OTBICKAHUS

MIPOU3BOAHOMN
Tema 10.1.5 Conepxanne y4eOHOT0 MaTeprasa 2
Beruucnenue IIpakTnueckoe 3anarue 16 Beruncnenne npons3BoIHOM
MPOU3BOAHOMN
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Tema 10.2.1
[TpousBoIHBIC CYMMBI,
pPa3HOCTH TPOMU3BEICHUS,
YaCTHOTO

Copepxanne yueOHOT0 MaTepuana
T3 41 ®opmynsl nuddepeHITupoBaHUS.

Tema 10.2.2 Coneprxkanne y4eOHOT0 MaTepuasia

[IpaBuiia T3 42 IIpaBuna nuddepeHnnpoBaHus

muddepeHmpoBaHus

Tema 10.2.3 Copepxanne yaeOHOT0 MaTepuana

[Ipumenenue npasui | [Ipaktuueckoe 3anstue 17 Ilpumenenue mnpaBun nuddepeHUpoBaHUs MPH

maddepeHIpOBaHUS TIPU
BBIYHCIICHUU

BBIYHMCIICHUHN HpOHSBOI{HOﬁ

MIPOU3BOAHOMN

Tema 10.3 Copep:xanue yueOHOTo MaTepuana

[IpousBoaHsbIE T3 43 Omnpenenenne ciaoxHoi ¢(yHKuMU. [Ipon3BOIHAS TPUTOHOMETPUUIECKUX
TPUTOHOMETPUYECKUX ¢bynkuii. [IpousBoaHas cinoxHON QYHKIIUU

¢bynkuuii.  [IpomsBoanas
CJIO’)KHOW (PyHKIIMU

Tema 10.4.1 Coneprxkanne yueOHOT0 MaTepuana

I'eomerpuueckuii u| T3 44 Teomerpuyeckuili cMbICT TNPOU3BOAHOM (YHKUUHM —  YIJIOBOM

¢buznueckuit CMBICHT | KOOQGUIMEHT KacaTeabHOM K TpapuKky QYHKIUMM B TOYKE. YpaBHEHHE

IIPOU3BOTHOM KacaTenbHOW K Tpaduky GyHKIMH. AJTOPUTM COCTaBICHMS YpaBHEHUS
KacarenbHOU K rpaduky ¢pynkuuu y=f(x)

Tema 10.4.2 Coneprxanne yueOHOTO MaTepuana

Pemenue 3a1a4y Ha | [IpakTnueckoe 3ansaTe 18 PemeHne 3agad Ha TE€OMETPUUYECKUN CMBICI

F€OMETPUYECKUM  CMBICH | TPOU3BOJHOU

IIPOU3BOJIHOMN

Tema 10.4.3 Coneprxanne y4eOHOTO MaTepuana

DuU3NYECKUI T45. ®usuueckuil (MEXaHUYECKHI) CMBICT TPOM3BOAHONW — MTIHOBEHHAs

(MexaHMYeCKHil)  CMBICI | CKOPOCTh B MOMEHT BpeMeHH t: v = S’ (t)

IIPOU3BOJHOMN

Tema 10.4.4 [TpodeccnoHanbHO-OPHEHTUPOBAHHOE COJEp)KaHUE (COAEPIKaHUE MPHUKIIATHOTO

Pemtenue 3a71a4 Ha | MOJYJIs1)

buznvecKuit cMmbica | [Ipaktuyeckoe 3anstue 19 Pemenue 3a1ay Ha PU3MUECKHI CMBICT POU3BOTHOM

28




MIPOU3BOAHOMN B MpodeccHoHAbHON NeATEeNbHOCTH TEXHOJIOTa MPOAYKTOB TMHTAaHUS U3
PACTUTEIILHOTO CHIPhSI
Tema 10.5.1 Copepxanne yaeOHOT0 MaTepuana

MOHOTOHHOCTh (YHKITUH.
Touku 3KCTpEMyMa

T3 46 Ilonarue HenpepwsiBHOW (GyHKIMU. CBOWCTBA HEMPEPHIBHOW (PYHKIIUU.
CBs3b MEXIy HENPEPHIBHOCTHIO U TU(PPEpEeHIMPYEMOCThI0 (PYHKIIUM B TOYKE.
Bospactanue u yOpiBanue (yHKIIMH, COOTBETCTBHE BO3PAaCTaHUS U YOBIBaHUS
(GyHKINU 3HAKY TPOU3BOIHOM.

Tema 10.5.2 [Ipaktuyeckoe 3ansTre 20 DKCTpeMyMBbI () YHKITHA.

Haiitu Toukm skcTtpemyma

byHKIIUHU

Tema 10.5.3 T3 47 IlonsiTue NPOU3BOAHON BBICIIETO MOPSAKA, COOTBETCTBUE 3HAKA BTOPOM

ITonsTne IIPOU3BOJHOU
BBICILIETO MOPsiIKa. 3aJa4u
Ha MAKCUMYM Y1 MUHUMYM.

MIPOU3BOJIHOW BBITYKJIOCTH (BOTHYTOCTH) (YHKIIMM Ha OTpe3Ke. 3ajadd Ha
MAaKCHUMYM U MUHUMYM.

Tema 10.5.4 TIlonatue
ACHMIITOTBI, CIIOCOOBI HX
OnpeIeIeHUsI.

T3 48 IloHaTHE aCUMITOTHI, CIIOCOOBI UX ONPEICIICHHS.

Tema 10.5.5

AJNrOpuUTM HUCCIIEI0BaHMS
(YHKIIMU ¥ IOCTPOEHUS €€
rpaduka.

ITpodeccrnoHanbHO-OPHEHTUPOBAHHOE COAEPKaHUE (COAEpKaHHE MPHUKIATHOIO
MOJYJIsA)

T3 49 Anroput™m wuccinenoBaHus (QYHKIMM U TIOCTPOEHHS ee rpaduka c
MIOMOIIbI0  MPOM3BOJHOW B MpO(ECCHOHANBHON JAEATENbHOCTH TEXHOJIora
MIPOJYKTOB ITUTAHUS U3 PACTUTEJILHOTO ChIPhsI

Tema 10.6 HauOosbliee u

Copep:xanue yueOHOTO MaTepuana

HauMEHBbIIIEE 3HaueHus | [Ipaktuueckoe 3anstue 21 Haxoxxnenue HauOONBIIET0 W HAUMEHBIIETO
byHKIUN 3HaYeHUH PYHKUIUH

[TpuMeHeHne Mpon3BOHON (GYHKITMHU JUTsl HCCIISOBAHUS (DYHKIIMHM Ha OTPE3KE.
Tema 10.7 [IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHUE (COAEpKaHUE TPUKIIATHOTO
Haxoxnenne MOJTYJIsT)

ONTUMAJIBHOI'O PE3YJILTATA
C MOMOUIBIO ITPOU3BOJHON
B [IPAKTUYECKUX 3a7a4ax

Haumensbniee n Hanbosnbliiee 3HaYeHNE

[IpakTuueckoe 3anarue 22 HammeHbliee 1 HauOoblee 3HaUeHHE (YHKLIUU B
npoeCCUOHATBHON ~ JIEATENIbHOCTH  TEXHOJIOra TMPOAYKTOB MHUTAaHUS U3
PACTUTENIBHOTO ChIPbsI
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Tema 10.8 Conepxanue yueOHOro MaTepuasa
Pemenue 3aja4 ¢ | KontposbHas pabota 5 Pemenue 3aay ¢ npuMEeHEHUEM TIPOU3BOAHON (DYHKITH
MIPUMEHEHUEM T3 50 ®opmynel u npaswia auddepenumpobanus. MccnenoBanue GyHKIui ¢ | 2
MIPOU3BOIHON (PyHKIIUU MOMOIIBIO Tpon3BogHON. Hanbonbiiee 1 HauMeHblee 3HaueHus1 QyHKIIUU
CP13. PackpbiTHe HEONPEICICHHOCTEH. 4
CP14. [Ipenensl: CylIHOCTb, 3HAYEHUE, BHIUUCICHHUE 6
CP15. IlpumeHnenre mpou3BOIHOM MPU PEUICHUH 33724 4
CP 16. I'otdpua Bunsrensm JleiOHmMI 6
Paznen 11. 16 (10/6) | 12
IlepBooOpa3nas
(pynkuumn, ee
NpUMeHeHue
Tema 11.1.1 Coneprxkanue yueOHOro Matepuasia
[lepBoobOpasnas ¢yukmuu. | T3 51 3amaua 0 BOCCTaHOBJICHHH 3aKOHA JBMXKEHUS MO M3BECTHOW CKOPOCTH.
[IpaBuina HaxoxeHus | [lonstue wHTerpmpoBanus. (O3HaKOMJIGHWE C TOHATHEM HHTeTpaia u | 2
nepBOOOPa3HBIX nepBoobOpasHoii s pyrkuuu y = f(X).
Tema 11.1.2 T3 52 Pemienue 3a1a4 Ha CBSA3b EPBOOOPA3HON M €€ MPOM3BOIHOM, BEIUUCIIEHHE | 2
Pemenue 3amau Ha CBsI3b | mepBOOOpa3zHOM it naHHOW (ynkmuu. Tabmuma dopmyn st HaXO0XKICHHS OK-01, OK-02,
nepBooOpa3HoOil M ee | mepBOOOPA3HBIX. OK-03, OK-04,
IIPOU3BOTHOM. OK-05, OK-06,
Tema 11.1.3 T3 53 MUzyuenume mpaBwia BbIUHCIEHHS mepBooOpasHoil. Ilonsatue | 2 OK-07
[TousTue HEOTpe/IeNIeHHOr0 HHTErpana IIK 1.2, TIK 2.1,
HEONPENAEIICHHOT O K 2.2
MHTErpaia
Tema 11.1.4 [IpakTuueckoe 3anatue 23 BeluncieHne HEONPEAEIEHHOIO HHTErpasa 2
Beruucnenune
HEOIPEAEIEHHOTO
MHTErpaia
Tema 11.2.1 Coneprxanue yueOHOro MaTepuasa
[Tnomane xpuBonuHerHo# | T3 54 3amaum, mpuBOIAIIME K TOHITHIO ONPEISICHHOTO HHTErpajga — O
TpamneuuH. ®opmyrna | BBIYUCICHUM IJIOMIAAN KPUBOJIMHEHHON Tpameuuu, O MepeMEeIIeHUH TOYKH. | 2
Herorona — JleitOaumna [TonsiTue onpenaenéHHOTro NHTETpaa.

30




Tema 11.2.2 [TpodeccroHambHO-OPUEHTUPOBAHHOE COAEPIKaHUE (COIep)KaHHE MPHKIATHOTO 2
['eomeTpuyeckuit U | MOJTYJIsT)
buznueckuit cmbicn | [Ipaktuyeckoe 3amsitue 24 T'eomerpuueckwii ©  (U3HYECKHI  CMBICT
ONPEACICHHOTO onpeneneHHoro  uHTerpana. ®opmyma  Heioroma —  JleliOnuma B
UHTErpaa. npo(eCCUOHATTBHON ~ EATENPHOCTH  TEXHOJIOTa TPOAYKTOB MHUTAaHUS U3

PaCTUTEIBHOTO CBHIPbS
Tema 11.3.1 [TpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEpKaHUE (COMEpKaHUE TPHUKIATHOTO
OrnpeieieHHBI  MHTETPaJ | MOJYJIS )
B KU3HU [IpakTuueckoe 3anstue 25 ['eoMeTpUUECKU CMBICI OMPEECICHHOTO UHTErpaa.

®opmyna Hetotona - JleiiOnuna. Pemenue 3a1au Ha npUMeHeHHE HHTerpaa AJis 2

BBIUUCIICHUS (M3MYECKHX BENMYMH W IUIOHIaJeii B TMpodecCHOHATBHOM

JEeSATEIbHOCTH TEXHOJIOTa IPOAYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS
Tema 11.3.1 Coneprxanue yueOHOro Matepuasa 2
[Ipumenenue Kontposnbnas padora 6
ornpezeneHHoro uHTerpaia | [Ipumenenue onpeeneHHOro MHTerpaia
IIPY PELICHNN 3a]a4 T3 55 IlpumeHeHue oOINpeneneHHOr0 WHTErpajga INpH pEIlIeHHH 3axad B

npodeccnoHabHOM ~ 1eATENbHOCTH  TEXHOJIOTa MPOAYKTOB IHUTAaHUS U3

PaCTUTEIBHOIO ChIPbSI

CP17. nTerpanbHoe UCUUCIICHUE 4

CP18. CnocoObl BEIUMCIIEHUS] HHTETPAJIOB 2

CP19. [IpumeneHue uHTerpajia B peajbHOM MaTeMaTHKE. 6
Paznen 12. 36 (28/8) | 18
MHoOrorpaHHuKM M TeJa
BpAallleHUs
Tema 12.1 Coneprxanne y4eOHOTO MaTepuana OK-01, OK-02,
Bepuunsl, pebpa, rpanu | T3 56 Ilonstue mHororpanHuka. Ero sjaeMeHTH: BeplIMHBI, pebpa, rpaHu. | 2 OK-03, OK-04,
MHOTOTpaHHUKA Hunaronans. Ceuenue. Bolykiible 1 HEBBITYKJIbIE MHOTOTPAHHUKH OK-05, OK-06,
Tema 12.2 Copep:xanne yueOHOTO MaTepuana OK-07
[Tpusma, ee | T3 57 llonsatue mpusmel. Ee ocHOBaHus u OOKOBBIE TpaHH. BricoTa MpU3MBL MK 1.2, TIK 2.1,
cocrapistonie, cedeHue. | [Ipsmas u HakionHas npusma. IlpaBunbpHas npusma. Ee ceuenue 2 1K 2.2
[IpsmMas wu mnpaBwIBbHAS
MIPU3MBI
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Tema 12.3
[Tapannenenunen, ky6. Nx
CEUYCHUS

Copepxanne yueOHOT0 MaTepuana
[IpakTtnueckoe 3ansitue 26 Ilapamnenenunen, CBOHCTBAa MPSIMOYTOJIBHOIO
napayuienenunena, kyd. Ceuenne kyOa, nmapauienenumneaa

Tema 12.4

[Tupamupa, ee
COCTABJIIOIINE, CCUCHUE.
[IpaBunbHass  mUpamuja.
VYceuennas nupamuaa

Coneprxanue yueOHOro MaTepuasa
T3 58 IMupamuna u ee anementol. Ceuenne nupamusl. [IpaBunpHas nupamuaa.
VYceuennas nupamuaa

Tema 12.5 Copep:xanue yueOHOro MaTepuana

bokoBas u nonnas | T3 59 Ilnomans GOKOBOM M MOIHOM MOBEPXHOCTH MPU3MBI, TTHPAMHUIBI
MOBEPXHOCTh MIPU3MBI,

MUPAMUIBI

Tema 12.6 Coneprxanue yueOHOro Matepuasia

Cummerpuss B kybOe, | [Ipaktuueckoe 3anstue 27 CuMMETpUS OTHOCHUTEIBHO TOYKH, MPSMOI,
napajuiesienunese, IIJIOCKOCTH.

MMpU3Me, IMMpaMuc

CI/IMMeTpI/IH B Ky6e, napajjiejienmIie e, Npu3smMe, mupamu/ic. Pemenune 3ama4

Tema 12.7
[Ipumepsl cummeTpuil B
npodeccun

[TpodeccroHambHO-OPUEHTUPOBAHHOE COAEpIKaHUE (COoAepKaHHE MPHUKIATHOIO
MOJyJIsl)

[IpakTnueckoe 3anstue 28 CUMMETpusi B NPHUPOJIE, aPXUTEKTYype, TEXHHUKE, B
ObITY, B IPO(ECCHOHATBLHON EATENILHOCTH TEXHOJIOTA MPOJYKTOB MHUTAHUS U3
PaCTUTEIBHOTO ChIPbSI

Tema 12.8 Coneprxanue yueOHOro MaTepuasa

[IpaBunpHBIE T3 60 IloHsatne mnpaBWIBHOrO MHOrOrpaHHuka. CBOWICTBAa NPABUIIBHBIX
MHOT'OTpaHHHKH, UX | MHOTOTPaHHUKOB

CBOMCTBa

Tema 12.9 Coneprxanne y4eOHOTO MaTepuana

HMunuuap, ero | [IpoeccronanbHO-OpUEHTHPOBAHHOE COJEpkKaHUE (COAEp)KaHUE MPHUKIIATHOTO

coctaBisiiomue. Ceuenue
HUAJTUHIPA

MOJYJIs1)

T3 61 Humuaap u ero osnemeHThl. CeueHue mMwIMHApPA (MMapauieTbHOE
OCHOBaHUIO M ocH). Pa3BepTka MMHApa B MPOGECCHOHATHHONU AESITEIbHOCTH
TEXHOJIOTa MPOAYKTOB MUTAHUS U3 PACTUTEIHHOTO ChIPbS
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Tema 12.10

Konyc, ero
cocrapsaromue. CedeHue
KOHYyca

[IpodeccrnonanbHO-OPHEHTUPOBAHHOE COJIEPKaHUE (COMEpKaHUE TPUKIIATHOTO
MOJTYJIsT)

T3 62 Konyc u ero snementsl. CeueHue KoHyca (MapamiebHOE OCHOBAHUIO U
MPOXOAsAIIee 4Yepe3 BepIIMHY), KOHHUYECKHEe cedeHus. Pa3BepTka KoHyca B
npoecCHOHATLHOM ~ JIEATENHHOCTH  TEXHOJIOTa MPOAYKTOB IMHUTAaHUS U3
PaACTUTEIILHOTO CHIPhSI

Tema 12.11 Copepxanne yaeOHOT0 MaTepuana

VYceueHHblit koHyc. | T3 63 VYceuennsiii konyc. Ero obpasyromias u BbicoTa. CeueHne ycedeHHOTO
Ceuenue YCEUEHHOT0 | KOHyca

KOHYca

Tema 12.12 Copep:xanue yueOHOro MaTepuana

[ap u cdepa, ux ceueHust

T3 64 Llap u cdepa. Bzanmuoe pacronoxxkenue chepsl u miockoctu. Ceuenue
mapa, chepbl

Tema 12.13.1
ITonsarue 00 oObeme Tea.

Conepxkanue y4eOHOTO MaTepHaia
T3 65 Ilonstne o006 o6veme Tema. OObeM Kyba H  TPSIMOYTOJBHOTO

napauleJenunena.
Tema 12.13.1 [TpodeccnoHanbHO-OPHEHTUPOBAHHOE COJEPKaHUE (COAEPIKaHUE MPHUKIIATHOTO
OTtHomeHue 00BEMOB | MOAYJISA)

OJIOOHBIX TEN

T3 66 O6bem mpusmbel U nuiauHApa. OTHOLIEHHE O0BEMOB MOJOOHBIX TEll.
[Hunuuapel B npodecCHOHaIbHOM AeSITeNbHOCTH TEXHOJIOra MPOJyKTOB MUTAHUS
U3 PACTUTEIBLHOTO ChIPbSI

Tema 12.14.1
Ob6vemMbl W MIIOLIAAU
ITOBEPXHOCTEN TENI

Coneprxkanne yueOHOT0 MaTepuania
T3 67 O6beMbl TUpaMubl U KOHYCA.

Tema 12.14.2 Coneprxanne yueOHOTO MaTepuaa

O6mwem mapa. T3 68 O6bem mapa.

Tema 12.14.3 [TpodeccnoHanbHO-OPHEHTUPOBAHHOE COJEp)KaHUE (COAEPKaHUE MPHUKIIATHOTO
Pemenue 3a1a4 Ha | MOZYJis1)

HaxXoXJaeHne OO0BEMOB U
IJI0Maae MOBEPXHOCTEHN
Tel

[IpakTtnueckoe 3ansthe 29 Pemenue 3agay, CBSI3aHHBIX C HAXO0XKICHUEM
00BEMOB U TUIONIAM TIOBEPXHOCTEH Tel B MPO(EeCCHOHANBHOW AESITeNTbHOCTH
TEXHOJIOTa MPOJIYKTOB MUTAHUSI U3 PACTUTEIIBHOTO ChIPhS
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Tema 12.15 Conepxanue yueOHOro MaTepuasa
Pemenue 3aja4 no | KontponbHas pabora 6. Pemenue 3amay o crepeomeTpur. MHOTOTpaHHUKU U
CTEPEOMETPUH. TeJa BpallleHUs 2
Muororpanauku 1 Tena | T3 69 O6beMbl U TUIOMIAAN TOBEPXHOCTH MHOTOTPAHHUKOB ¥ TEJT BpaIllCHUS
BpallleHUs
CP20. IlpaBunbHbIC U MOTYNPABUILHBIE MHOTOTPAHHUKHI 6
CP21. Monenu Ten BpallleH!s] 1 MHOTOI'PaHHUKOB 6
CP22. Jleonapa Ditnep 6
Pazgen 13. DiaemeHTHI 14 (8/6) | 9
KOMOUHATOPUKH,
CTATUCTUKH W TeOpHH
BEpPOSTHOCTE
Tema 13.1 Coneprxkanue yueOHOro MaTepuasia
OcHOBHbIE nousitust | T3 70 IlepectaHOBKH, pa3MelIeHUs], COUETAHUSI.
KOMOWHATOPHUKH 2
Tema 13.2 Copep:xanue yueOHOT0o MaTepuana
CoO6miTHE, BeposTHOCTH | [IpakTuueckoe 3anstue 30 . COBMECTHBIE U HECOBMECTHBIEC COOBITHSA. TeopemMbl O 2
coObiTHs. ClOXKEHHEe U | BEPOSITHOCTH CYMMBI COOBITUH. YCJIOBHAas BEPOSTHOCTb. 3aBUCUMBIE H
YMHOKEHHUE BEPOSITHOCTEN | HE3aBUCUMBIE COOBITHS. TeopeMbl 0 BEpOSITHOCTH IIPOU3BEIEHUSI COOBITUH. OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
Tema 13.3 [TpodeccroHambHO-OPUEHTUPOBAHHOE COAEpIKaHUE (COoIepKaHHE MPHUKIATHOIO 2 MK 1.2, K 2.1,
BepositHOCTB B | MOJIYJIST) K 2.2
npodeCcCHOHATBHBIX ITpaktnyeckoe 3anstue 31 OTHoOcHTeNbHAs 4YacToTa COOBITHS, CBOMCTBO ee
3a7a4ax YCTOMYHUBOCTH.
CraTtucTtudeckoe ornpejesneHue BeposTHOCTH. OlLeHKa BEpOSTHOCTH COOBITHS B
npodeccnoHanbHOM  I€ATENbHOCTH  TEXHOJIOTa MPOAYKTOB IHUTAaHUS U3
PaCTUTEIBLHOTO CHIPbSI
Tema 13.4 Coneprxanue yueOHOro MaTepuaa
HMuckpernas  ciydaiHas | T3 71 Buasl cnywyaiiHbix BenmuuH. OmnpeneneHue IHCKPETHOW CIydalHOW
BEIMYMHA,  3aKOH €€ | BEIMYMHBL. 3aKOH paclpeAciieHUusl IUCKPETHOW ClydallHOM BenuuuHbl. Ee
pacnpezeneHus YHCIIOBBIE XapaKTEPUCTUKHU 2
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Tema 13.5 Conepxanue yueOHOro MaTepuasa
3amaun marematudeckoit | T3 72 Bapuarnumonnsiii psaa. [loauron gactor u rucrorpamma. CTaTUCTHYECKHE | 2
CTaTUCTUKU XapaKTePUCTHKH psijia HAOII01aeMbIX JaHHBIX
Tema 13.6 [TpodeccnoHanbHO-OPUEHTUPOBAHHOE COJEP)KaHHUE (COAEPKaHHE MPHUKIATHOTO
CocraBienue TaOnMMIl W | MOIYJIA)
yarpamm Ha MpPaKTHUKe [Ipaktnueckoe 3anstue 32 IlepBuuHas 0OpaboOTKa CTATHCTUYECKUX JTAHHBIX. 2
I'paduueckoe ux mnpezncraBieHue. HaxoxkIeHHe CpPEeIHHX XapaKTEPHCTHK,
HaONIIOJIaeMBIX JITAaHHBIX B paboTe TEeXHOJIOra TMPOAYKTOB MUTAHUS U3
PacCTUTEIBHOTO ChIPbSI
Tema 13.7 Copep:xanue yueOHOro MaTepuana
Pemienue 3anad. | KonrponbHas padota 7. 2
DNeMEeHThI T3 73 Dnementsl koMOuHaTOpUKU. COOBITHE, BEPOATHOCTH COOBITUA. CllOKEeHHE
KOMOWHATOPUKH, U YMHO>XEHHE BEPOSTHOCTEN
CTaTUCTUKM U  TEOpUHU
BEPOATHOCTEMN
CP23. SIko6 bepuynau, u3 ucropuu TB 6
CP24. KombuHaTtopuka, HICTOpUYECKasi pETPOCIEKTUBA 3
Pasznen 14. YpaBHenust u 24 8
HEepaBEeHCTBA (10/14)
Tema 14.1.1 Coneprxanue yueOHOro MaTepuasa
PaBHOCHIIBHOCTB T3 74 PaBHOCHIBHOCTH ypaBHEHUH U HepaBeHCTB. OrmpeneneHus. OCHOBHbIE
YpaBHEHUN W HEPABEHCTB. | TEOPEMBI PABHOCHIIbHBIX MEPEX0/IaX B YPABHEHUSAX Y HEPABEHCTBAX.
OO0mme MEeTOIBI pereHUs 2 OK-01, OK-02,
Tema 14.1.2 OK-03, OK-04,
OGIIHe MeTOIB! pelTenHs Coneprxanne yueOHOTO MaTepuana § 2 OK-05, OK-086,
ypaBHEHHit [Ipaktnyeckoe 3ansTue 33 OOmME METOABI pEelIeHUs YpaBHEHUi: Mepexo]] OT OK-07
paBeHCTBa (YHKIMI K PaBEHCTBY AapryMEHTOB JUIsi MOHOTOHHBIX (YHKIIH, MK 1.2, TIK 2.1,
METOJl Ppa3JIOKEHHUsS Ha MHOXUTENN, METOJ BBEIEHUS HOBOW IIEPEMEHHOI, K 2.2
(GYHKIIMOHATBbHO-TpadUUECKUN METO
Tema 14.1.3 Coneprxanue yueOHOro MaTepuasa 2
Mertobt pewenus | [Ipaktrueckoe 3anstue 34 MeToabl pelieHUs CTENEHHBIX YPAaBHEHHI
CTEIEHHBIX YPABHECHUU
Tema 14.1.4 Coneprxanne yueOHOT0 MaTepuasa 2
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Meroas! pemenus | [Ipaktuueckoe 3anarue 35 Metoas! peleHus OKa3aTeNbHbIX YPaBHEHUN
ITOKa3aTeIbHbBIX

YpaBHEHUU

Tema 14.1.5 Coneprxkanue yueOHOT0 MaTepuasia

Meroasl pemenust | [Ipaktuueckoe 3ausTre 36 MeTopl penieHus JorapupMUIECKIX ypaBHEHUIH
JorapupMUUECKUX

YpaBHEHUU

Tema 14.2.1 Coneprxkanne yueOHOT0 MaTepuasia

I'padpmueckuii Meton | T3 75 OO6mue MeTopl pelIeHNs HEPABEHCTB: MEPEX0 OT CPAaBHEHUS 3HAUEHUI
peleHus ypaBHEHUH, | QYHKIUI K CpaBHEHHMIO 3HAYEHUH apryMEHTOB M MOHOTOHHBIX (DYHKIIMIA,
HEPAaBEHCTB METOJ UHTEPBAIOB, PYHKIMOHATBHO-TPAQUIECKUNA METOI.

Tema 14.2.1 [TpodeccnoHabHO-OPUEHTUPOBAHHOE COJIEPKaHUE (COMEpIKaHUE TIPHUKIIATHOTO

Hcnonbp3oBaHue CBONCTB U
rpadMKOB JUIS pEUICHUs
po¢eCCHOHATBHBIX
ypaBHeHU B pabote
TEXHOJ0Ta

MOJTYJISA)

[Ipaktnueckoe 3anarue 37 ['paduyeckuil MeTOJ peUIeHHs YpaBHEHHHM U
HEpPaBEHCTB.

Hcnonb3oBaHrne CBOWCTB M TpaduKOB Ui pElIeHUs NpoQeccCHOHAIbHBIX
ypaBHEHMH B pabOTe TEXHOJIOTa MPOTYKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPhS

Tema 14.3
VYpaBHEHHsI 1 HEPABEHCTBA
C MOJYJIEM

Copepxanne yueOHOTO MaTepuana

T3 76 Onmnpenenenue woayns. PackpbiTue MOAyJss TIO  OMNPEIETICHUIO.
[Ipocreiime ypaBHeHHs W  HEpaBeHCTBA ¢ wMoayneM. [IpumeHnenue
PaBHOCHUJIBHBIX TMEPEXOJ0B B OIMPCACICHHBIX THIIAX ypaBHCHI/II\/JI N HCPABCHCTB C
MOJIyJIeM

Tema 14.4.1
VYpaBHEHHs 1 HEPABEHCTBA
C IIapaMeTpaMu

Copep:xanne yueOHOTO MaTepuana
T3 77 3HaKOMCTBO € IMapaMeTpPOM.

Tema 14.4.2

Mertoabl peLeHus
YpaBHEHUII W HEPABEHCTB
C mapaMeTpaMu

Copep:xanue yueOHOTo MaTepHana
T3 78 IIpocTeiiine ypaBHEHHs 1 HEPABEHCTBA C MapaMeTpoOM
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Tema 14.5 [TpodeccroHambHO-OPUEHTUPOBAHHOE COAEPIKaHUE (COIep)KaHHE MPHKIATHOTO 2
CocraBieHne W peLIeHUE | MOIYIIS)
npodeccuoHanbHbIX 3a1ad | [Ipaktndyeckue 3ansTus 38 PemieHune TEKCTOBBIX 3aqad MPO(ECcCHOHATBHOTO
C IMIOMOIIbIO YpaBHEHHH coJiepKaHus B pabOTe TeXHOJIOra MPOyKTOB MUTAHUS U3 PACTUTEIBHOTO ChIPbS
Tema 14.6 Coneprxkanne y4eOHOT0 MaTepuasia 2
Pemenne 3agau. | [Ipaktuaeckoe 3ansarue 39 OOme METOABI pEIIeHUs] YpaBHEHU.
VYpaBHEHUS U HEPAaBEHCTBA
CP25. Kapn @punpux [Naycc 4
CP26. I'paduueckoe penieHrue ypaBHEHU 1 HEPABEHCTB 4
3a 2 cemecTp 138 69
(86/52)
Bcero: 351
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3. YCIOBUS PEAJM3AIIMA PABOYEW TIPOI'PAMMBI
YYEBHOI'O IPEJIMETA
3.1. MaTepua/ibHO — TeXHHYECKHE YCJIOBHUSl peaju3alud NMPOrpaMmbl

y4eOHOro npeamMera

Jliist peanu3zanuy yueOHOTO MpeaMeTa B HATMYUU KaOMHET MaTeMaTUKU IS
MPOBENCHUSI 3aHATUH BCEX BHUIOB, TMPEAYCMOTPEHHBIX 00pa30BaTEIbHOMN
IporpaMMoi, B TOM 4YHUCJE TPYNMNOBBIX M WHAMUBUAYAIbHBIX KOHCYJIbTAIUH,
TEKYyIIEro KOHTPOJs MW  MPOMEKYTOYHOM  aTTeCTalM, a Takxke A
CaMOCTOATENLHON U BOCIIUTATEIILHON PaOOTHI.

MarepuaibHO-TEXHHUYECKas 0aza COOTBETCTBYET JENUCTBYIOLUM
CAaHUTAPHBIM U MTPOTUBOIOKAPHBIM HOPMAaM.

MaTepI/IaﬂBHO-TGXHI/I‘{eCKOG OCHAIlICHHUC y‘{C6HOFO KaOWHETa

310 Kabuner: O6opynoBaHue:

Marematuku Cron ydeHH4eCKUi peryiaupyemMsblii 2-X MEeCTHbIN — 15
Cryn yuenndeckuii peryiaupyemsrid — 30
[xad — 2

Cron koMIblOTEpHBIN — 1

Cron nucbMeHHBbIH 2-X TyMOOBBIH — 1

Komnerotepnsiit ctym — 1

MynbsTumeauarnpoextop — 1

Komnbiorep B cOope € MOHMTOPOM JII C JUIEH3MOHHBIM
MIPOrpaMMHEIM oOecrieueHuem — 1

Kononku — 2

Harnsinasie mocobus — 7

Yacer — 1

Kamrosu pynoHHblie — 3

MenoBas gocka — 1

WHCTPYKIIMOHHBIE  TEXHOJOTHYECKHE KapThl, JEMOHCTpAIIMOHHBIE
yueOHO-HaTsAHbIe TOCOOUS, TUTAKaThl, MOCTEPHI, AUNAKTHUUECKUN H
pa31aTo4YHbIA MaTepuail

B Hanuuuu cnenyroumii nepedyeHb KOMIUIEKTA JIMIEH3MOHHOTO U CBOOOTHO

PaCIPOCTPAHSAEMOT0 IMPOrPAMMHOI0 00CCIICUSHHS.

INo HanMmenoBaHue JHUIIEH3MOHHOIO U CBO6OI[HO pacnpocTpaHiacMoro  nporpaMMHOro
/11 066CHC‘ICHI/I${, B TOM YHUCJIC OTCUCCTBCHHOI'O IIPOU3BOACTBA

1 Oducnoe 1O u3 cocraBa makera Microsoft Office 2019
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2 OmneparmonHasi cuctema Microsoft Windows 10 TUTS 00pa3zoBaTeNbHBIX
OpraHu3aun

3 AHTHBUpPYCHOE NporpaMmHoe obecnieuenne Kacnepckuii

3.2. TpeboBaHusi K KaJAPOBbIM YCJIOBUAM PeAJTU3AMUN MPOTPAMMBI

Peanuzanus o0pa3oBaTeIbHON HPOTPaMMBI obecrieynBaeTCs
IeIarOTHICCKUMHU paOOTHUKAMH KOJUIEIKA, a TAaK)Ke JIUIAMH, ITPUBJICKACMBIMU K
peanu3anyu 00pa3oBaTeIbHOIN MPOTrPaMMBI, B TOM YHCIIE U3 YHCIIa PYKOBOJAUTENICH
¥ pabOTHUKOB OpPTraHU3aIUi, HAITPABJICHHUE JICATCILHOCTH KOTOPBIX COOTBETCTBYET
o0nacTu MpoQeCCHOHATBHON JEATEILHOCTH M MMCIOIIMX CTaX padOTH B JaHHOU

npodecCHOHAIBHOM 001aCTH HE MEHee 3 JIeT.

[legarornueckue pabOTHUKH, MpPHUBJIEKaeMble K peaM3allid IpPOrpaMMbI
MOJIYHYalOT JIONOJIHUTEIbHOE MPO(PECCHOHATIBHOE 00pa30oBaHUE IO MPOrpaMMaMm
NOBBILICHUS KBaJM(pUKaluu He peke 1 paza B 3 rojga, ¢ y4eToM pacIIUpEHUs
crekTpa npoecCuoOHaNbHBIX KOMIETEHIIMH, B TOM YHCIiIE€ B ()OPME CTAKUPOBKU B
OpraHu3alysX, HaNpaBICHHE IEATEIBHOCTH KOTOPBIX COOTBETCTBYET 00JIacTh

poheCCUOHAIBHON JIeATEIIBHOCTH.

Jlons  memarorndeckux — paOOTHUKOB,  OOCCIICUYHMBAIONIUX  OCBOCHHUE
oOy4JaromuMucs mpohecCuOHATBHBIX MOYJICH, UMEIONTUX OTBIT IESTEILHOCTH HE
MEHEee Tpex JIeT B OpraHu3alusaX, HampaBlICHUE IEATEIBHOCTH KOTOPBIX
COOTBETCTBYET 00sacT NpodecCHoHaTbHON ACATETLHOCTH B OOIIEM 4YHCIIE
MEeJarOrM4eCKuX PaOOTHUKOB, PEATM3YIONIUX MPOTrpaMMbl MPOGeCcCHOHATBHBIX

MoayJell 00pa30BaTeIbHOM MPOTPaMMBbI, COCTABIISIET HE MEHEE 25 MPOLIEHTOB.
3.3. UndopMmannoHHoe odecnieyeHne 00yueHusl.

JIist peanu3zanuu OporpaMMbl Kaxablid 00yJarOIIUiics 00ecniedeH JOCTYIIOM

K 0a3aMm JlaHHBIX U OuOIMoTeYHOMY (DOHAY 00pa30BATEILHON OpraHU3ALINH.

bubnmuoteunsii  GoHA ~— WMeeT — MeyaTHbIE — W/WIM  DJIGKTPOHHBIC
oOpa3zoBarenbHble U WH(POPMAIMOHHBIE PECYpPChl, PEKOMEHJIOBAHHBIE IS
UCTIONIb30BaHUsI B 00pa30BaTEeLHOM IpOIIecce, HEe CTapiie MATH JET ¢ MOMEHTa

W3JaHUS.
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[TepeueHp yueOHBIX U3AHUA:

1. AnekcannpoB, A.JI. Marematuka:  anmrebpa W Hayaia
MaTEeMaTU4YeCKOro aHaimza, reomerpus. ['eomerpus. 10-11 kmaccel : yueOHUK /
AJI. Anexkcangpos, JILA. Bepuep, B.M. Pwokuk. — M. : H3gaTenbcTBO
«[Ipoceemenue», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - Tekcrt :
HENOCPEACTBEHHBIN

2. MopakoBuu, A.I'. Anre6pa ¥ Havajla MaTeMaTHYeCKOro aHaiauza. 10
knacc: B 2 u. Y. 1. Yuebuuk 111 ydanmxces oO1ieo0pa3oBaTeabHbIX YUPEKICHUN
(npoduneHeil ypoBenb) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : MHemo3uHa,
2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HenmocpeACTBCHHbII

3. Mopakosuu, A.I'. Anredpa u Hayana MaTeMaTUYECKOro aHanuza. 11
kinacc: B 2 u. Y. 1. YueOnuk m1st ydanuxcst o01meo0pa3oBaTelIbHBIX YUpeKIACHUN
(npo¢uneHelil ypoBenb) / A.I'. Mopakosuu, I1.B. CemenoB. - M. : MHemo3uHa,
2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekcr : HEMOCPEICTBEHHBIN

4, MopakoBuu, A.I'. Anre6pa u Hayana MaTeMaTUYECKOro ananuza. 10
kiace: B 2 u. Y. 2. 3agayHuk s ydamuxcs o01meo0pa3oBaTeNbHbIX YUPEKICHUN
(npoduneHeIil ypoBeHb) / A.I'. Mopakosuy, JI.O. Jlenumesa, JI.W. 3BaBuy [u ap.]
- M.: Muemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - Tekcr :
HENOCPEACTBECHHBIN

S. Mopnakosuu, A.I'. AnreOpa u Hadana MaTeMaTHYECKOTO aHaiu3a. 11
kiace: B 2 u. Y. 2. 3agaunuk AJid yyamuxcst o01meo0pa3oBaTebHbIX YUPEKICHUN
(mpodunwHbIil ypoBens) / A.I'. Mopakosuy, JI.O. Jlenunmesa, JI.W. 3BaBuy [u
ap.],- M. : Muemosuna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :

HENOCPEACTBECHHBIN
JlononHuTENbHAS TATEPATYpPA:

1. boromonos H. B. Ilpaktnueckue 3aHsaTHs 1o mareMartuke. B 2 4.
[Texcr]: yuebnoe mocobue mms CIIO/ H. B. boromomos. Y. 1. - 1l-e wu3m.,
nepepadb. u gom. - M.: HOpaiit, 2019. - 327 c.: un - (IlpodeccuonanbHoe

oOpa3oBaHue).
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2. Hanasn, A. A. Matemaruka [Tekct]: yueonuk/ A. A. anasH. - 2 Uz,
- M.: ®opywm, 2010. - 544 c. - (IIpodeccuonanbHOe 00pa3oBaHUE).

3. Tempdpang .M., I'maronesa E.I'., llnons 3.0. ®yHkuuu u rpaduku
(ocHoBHBIE nipuémbl). — M.: MITHMO, 2015

4, I'yce U.E. Matematuka. — M.: MU3natensctBo ACT, 2018

d. Kommoropos A.H. u ap. Anrebpa u Hauana anammza. 10 -11 ki1 — M.,
2012.

6. Kpamop B.C. IloBTOpsieM M cCHCTEMAaTH3UPYEM IIKOJBHBIA KypC
anreOpsl 1 Havasia ananu3a. [Ipocsemenue, 2012r.

7. JlutBak H., Paiiropoxackuii. Komy HyxHa Martematuka. lloHsiTHas
KHUIa O TOM, Kak ycTtpoeH mudpood mup — M.:. OOO «Mann, MBaHOB u
Depbepy», 2018

8. MakcumoB, O.B, Maxorkuna A.M. Teopus BepoATHOCTEW U
MaTeMaThyeckasl cratuctuka: yueo. nocodue /PocroB H //1: ®enuxc 2018- 347c.-
(Cpennee npodeccroHaIbHOE 00pa30BaHUE)

9. Owmenbuenko, B.I1., KypbaroBa, 3.B. Maremaruka: yue0. mocoodue/
PocroB u /]1: ®enuke 2019- 380c¢.-(Cpennee npodeccuoHaibHOE 00pa3oBaHuUE).

10. TIlepensman 4. JKuBas wmarematuka — CII6, OOO «Toproso-
U3/1aTeIbCKUi oM «AMdopar, 2016

11. Xnerutok H.H., MBanoa M.B. ®opmupoBaHHE BBIUHUCIUTEIBHBIX
HaBBIKOB Ha ypokax maremMatuku. 10-11 knaccer. — M.: MJIEKCA, 2018

12. [emxun A.I'. CropaBounuk mno martematuke. «Hayka»; MockBa —
2011r.

13. Ilwumnosa, 1.1, IIumoB A.E. Maremaruka: y4e6. mocooue mist CIIO
Bousrorpan: M3narensckuit Jlom «H -Donnoy» 2014-224c¢.mm.

14. IlluxoBa H.A. 3agaum ¢ SKOHOMHUYECKHM cojepkaHueM. — M.:
NJIEKCA, 2019

15. CoOopnuk 3amgad mo maremaTuke ¢ pemieHusmu. 8-11 i/ mox pen.

M.N. CxanaBu. — MockBa: Mup u O6pazoBanue, 2018
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HNnTepHeT pecypcesl:

1. Bcepoccuiickue UWHTEpHET-OIMMIUAABL. [DIEKTPOHHBIN pecypc]:

https://online-olympiad.ru

2. Bcs  anemenTapHas  maremaTtuka — [DIEKTpPOHHBIA  pecypcl:

http://www.bymath/net

3. Bricmag marematuka. URL: http://www.matclub.ru

4, Enunas  komneknus 1UEGPOBBIX  00pa30BaTEIbHBIX  PECYpPCOB.

[DnexTponHbIi pecypce]: http://school-collection.edu.ru

S. Nudpopmanmonnass  cuctema  «EamHoe  okHO — gocTtyma K

00pa3oBaTelbHBIM pecypcamy. [ DIeKTpOoHHBIH pecypce]: http://window.edu.ru

6. NupopmanmoHHble, TPEHUPOBOUYHBIE M KOHTPOJbHBIE MaTepHaIbl

[DnexTpoHHBIH pecypc]:/ www.fcior.edu.ru

7. MaremaTudeckas IIKoJda B HMHTEPHETE. - [DJIEKTPOHHBIN pecypc]:

http://www.bymath.net

8. Hayunast snextponnas 6udnuotrexa (HOB). - [DnexTponHslit pecypc]:

http://www.elibrary.ru

9. OO6pazoBaTebHBIN MaTeMaTU4ECKUN CalT Exponenta.ru

https://hub.exponenta.ru/post/materialy-dlya-prepodavaniya-matlab

10. OtkpoeITBIA KOUIEMK. Marematuka. - [DIEKTPOHHBIN pecypc]:

https://mathematics.ru

11.  IloBTOpUM MAaTEMaTHKY. - [ OneKkTpOHHBII pecypcl:

http://www.mathteachers.narod.ru

12.  Poccuiickast 3JeKTpOHHas IIKoJja - https://resh.edu.ru/subject/

13. CnpaBoyHWK MO MaTeMaTHKE JUIsl IIKOJBHHUKOB. - [DIEKTPOHHBIN

pecypc]: https://www.resolventa.ru/demo/demomath.htm

14.  Cpenusis MaTeMaThyecKass HWHTEPHET IIKOJA. - [DJIEKTpOHHBIN

pecypc]: http://www.bymath.net

15.  ®enepanbhbiii iopTan «Poccuiickoe oOpazoBaHuey. - [ DIEKTPOHHBIHN

pecypc]: http://www.edu.ru

42


https://online-olympiad.ru/
http://www.bymath/net
http://www.matclub.ru/
http://school-collection.edu.ru/
http://window.edu.ru/
http://www.fcior.edu.ru/
http://www.bymath.net/
http://www.elibrary.ru/
https://hub.exponenta.ru/post/materialy-dlya-prepodavaniya-matlab
https://mathematics.ru/
http://www.mathteachers.narod.ru/
https://resh.edu.ru/subject/
https://www.resolventa.ru/demo/demomath.htm
http://www.bymath.net/
http://www.edu.ru/

16.  deaepanbHbIi HEHTP UHGOPMALIMOHHO-00Pa30BaATENbHBIX PECYPCOB. -

[DnexTpoHHbIH pecypc]: http://fcior.edu.ru

17. Onektponnsie yueOHuku: «l'eomerpus 10 kmacc», «l'eomerpus 11
KJ1acc», «Anrebpa u Havana aHanm3a 10 kmacey», «Anredpa u Havyaja aHainuza 11
kiace» - OO0 «MobuimsHOe DitektporHoe OOpaszoBanue» - https://edu.mob-

edu.shop

18.  DnekTpoHHBIM yueOHUK «Marematuka B 1mkoie, XXI Bek»-

http://school-collection.edu.ru
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4. KOHTPOJIb M OIEHKA PE3YJIIbTATOB OCBOEHMUA
YYEBHOI'O IPEJMETA

KonTponb u oOmeHka OCBOEHHS MPOrpaMMbl Y4eOHOTO IpeamMera

PACKPBIBAOTCA 4YCPC3 YCBOCHHLIC 3HAHHA U HpI/IO6peTeHHI)I€ O6yan0HlHMHCH

YMEHHMsI W  HaBBIKM, HampaBJeHHbIe Ha  (GOPMUpOBaHHE OOMMX U

po(hecCHOHANBHBIX KOMIETCHIINM, KOTOPhIE CHHXPOHU3HUPYIOTCS C MPEAMETHBIMU

pe3yiibTaTaMu O6y‘{€HI/IH N JIMYHOCTHBIMHU PC3YyJIbTaTaMU BOCIIUTAHUA.

JInsi KOHTpOJIE U OIEHKH pEe3yJbTaTOB OOYUYEHHUS MPEAyCMOTPEH BBIOOP

dbopM M METONIOB C ydeToM IMpodeccuoHaIu3auu OOy4YeHHUsl MO MpOorpaMme

y4eOHOTro MpeIMeTa.

O6mas/mpodeccrnoHaIbHAS Paznen/Tema Tum olleHOYHBIX
KOMITCTCHIIHS MEPOTIPHSITHS

OK 01. Beibupats criocobsr | P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 TectupoBanue
petueHus 318 | po Tewmm2.1,2.2,2.3,2.4,2.5,2.6 | > CTHBIH OMpOC
npodecCHOHAIbHON MaremaTnueckui
CSTEIBHOCTH P 3, Temnr 3.1, 3.2,3.3,3.4 JMKTAHT
IIPUMCHUTEIILHO P 4, Tems 4.1, 4.2, 43, 4.4, 4.5, 4.6, | NanuBuayanbHast
K pa3JIMYHBIM KOHTEKCTaM 47,48,49,64.10,4.11 CaMOCTOSITEIbHAS

P5, Temsi 5.1,5.2 pagora

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | 1IPCACTaBICHNE

6.7,6.8,6.9,6.10,6.11 pE3yIbTATOB

P7, Temn 7.1, 7.2, 73,74, 7.5, 7.6,
7.7,78,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4

P 11, Temsmt 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7

NPaKTHYECKUX padoT
3ammuTa TBOPYECKHX
pabot

3amura
WHTUBHTyJTbHBIX
MIPOEKTOB
KonTponbhas padota

Brimonaenue

P12, Temn 12.1,12.2,12.3,12.4 9K3aMeHALMOHHBIX

P 13, Temm 13.1, 13.2, 13.3, 13.4, e

13.5,13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

145, 14.6
OK 02. HWcnoons3oBate | P1,Temal.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
COBPEMEHHBIE CpencTsa | p 2. Temn1 2.1,2.2,2.3,2.4.2.5.2.6 VYcTHbIii onpoc
IOKMCKa, a”HaJm3a Hu MarteMaTH4eCKuil
MHTEpIpeTaLIH P 3, Temnt 3.1,3.2,3.3,3.4 JMKTAHT
uHpopManyy, v | P4, Temsr 4.1, 42, 4.3, 4.4, 4.5, 4.6, | Unnusunyanbnas
uH(pOpPMaIMOHHBIE 47,48,49,64.10,4.11 CaMOCTOSITEIbHAs
TEXHOJIOTHUHI AR | P 5 Temp 51,52 pabota
BBITTOJTHEHU S 3a1a4 [IpencraBnenue
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npohecCHOHATBLHOM
ACATCIIbHOCTHU

P 6, Temsn! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7,6.8, 6.9, 6.10, 6.11

P7, Temn 7.1, 7.2, 7.3,74,75, 7.6,
7.7,7.8,7.9, 710, 7.11, 7.12, 7.13,
7.14,7.15, 7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Tems1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1,10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3, 11.4,

pe3yIbTaToB
MPAaKTUYECKUX paboT
3amuTra TBOPYECKUX
pabot

3amura
WH/IUBUYaJIbHBIX
IIPOEKTOB
KontponsHas pabora

115,116, 11.7 Bemostertie

P 12, Temsr 12.1, 122, 12.3, 12.4 JHCAMCHATIOHTBIX

P 13, Temw 13.1, 13.2, 13.3, 13.4, | 3aAaHHuH

13.5, 13.6

P 14, Temmr 14.1, 14.2, 14.3, 144,

14.5, 14.6
OK 03. IlnanmpoBare u |P 1, Temal.l,1.2,1.3,14,1.5,1.6 TectupoBanue
peann3oBhIBaTH P2, Temsi 2.1,2.2,2.3,2.4,2.5,2.6 | > CTHbIA onpoc
COOCTBEHHOE MaremaTudecKuit
poheCCHOHATBLHOE u | P3, Tempr3.1,3.2,3.3,34 JIMKTaHT
JIMYHOCTHOE passutue, | P 4, Tewmsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UnnuBunyansuas
PEANPUHIMATEIbCKYIO 47,48,49,64.10,4.11 CaMOCTOSITEIbHAS
JEATENBHOCTD B | p5 Temp5.1,5.2 pabora
npodeccuonanbhoit chepe, | p 6, Tempr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [pexncraBaenue
MCIIONB30BaTh 3HAHUA 10 | 67 6.8 6.9, 6.10 6.11 pe3yJIbTATOB

(uHAHCOBOM TIpaMOTHOCTHU
B PAa3IMYHBIX >KU3HEHHBIX

P7, Temm 7.1,7.2,7.3,74,75,7.6,
7.7,78,7.9, 7.10, 7.11, 7.12, 7.13,

IIPaKTUYECKUX paboT
3amuTra TBOPYECKHUX

CUTYaIUIX 7.14,7.15,7.16, 7.17 pabor
P 8, Temnur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temnr 9.1,9.2,9.3,9.4,9.5 WHIUBUAYAIbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 TIPOEKTOB
P 11, Temsr 11.1, 11.2, 11.3, 11.4, | Konrponshas paGora
11.5,11.6, 11.7 BhIHOTHEHHE
P12, Temsr 12.1,12.2,12.3,12.4 K3aMEHALOHHBIX
P 13, Temmr 13.1, 13.2, 13.3, 134, .
3a7aHui
13.5,13.6
P 14, Temnr 14.1, 14.2, 14.3, 144,
145, 14.6
OK 04. Oddextusno | P 1, Tema 1.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
B3aNMMOICHCTBOBATH u | p 2. Tempi 2.1,2.2,2.3,2.4,2.5,2.6 YcTHBIi onpoc
paboTaTh B KOJJIEKTHBE | MaremaTuueckui
KOMAHJIC P 3, Temsr 3.1,3.2,3.3,3.4 JIMKTAHT
P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | NanuBuyansHas
47,4.8,49,64.10,4.11 CaMOCTOSITEIbHAS
P5, Temrr 5.1, 5.2 pagora
P 6, Temsi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | 11PeAcTaBICcHHE
6.7,6.8,6.9,6.10, 6.11 Pe3ynbTaToB

MPaKTUYCCKUX pa60T
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P7, Temm 7.1,7.2,7.3,74,75,7.6,
7.7,7.8,7.9, 710, 7.11, 7.12, 7.13,

3amura TBOPYECKHUX
pabort

7.14,7.15,7.16, 7.17 3amura

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 VHIMBH/{yaIbHBIX

P9, Temr1 9.1,9.2,9.3,9.49.5 NPOEKTOR

P 10, Temsr 10.1, 10.2, 10.3, 10.4 KouTposbHas paGora

P 11, Temsr 111, 11.2, 113, 114, | g 0o

11.5,11.6, 11.7

P 12, Tempr 12.1,12.2,12.3, 12.4 DICANCHANHOMHRR

P 13, Temm 13.1, 132, 133, 134, | ~V@HH

13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 144,

14.5, 14.6
OK 05. Ocymectusate | P1,Temal.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
YCTHYIO M NMCBMCHHYIO | po Tevuin |22 23,2.4,2.5,2.6 | > CTHBIH onpoc
KOMMYHHUKAIAIO Ha MaremaTnueckui
rocyiapctenHoM  ssbike | b 3> Tembi3.1,3.2,3.3,3.4 JIMKTaHT
Poccuiickoii ®enepamun ¢ | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | Numusunyanbuas
Y4ETOM ocobennocreit | 4.7,4.8,4.9,4.10, 4.11 CaMOCTOSITeIIbHAS
COIUATIBHOTO 1| ps Temp 5.1,5.2 pabora
KYJbTYPHOT'O KOHTEKCTa P 6, Tems 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [pencraBnenue

6.7,6.8,6.9,6.10, 6.11 pE3yJIbTATOB

P7, Temm 7.1,7.2,7.3,74,7.5, 7.6,
7.7,78,7.9, 7.10, 7.11, 7.12, 7.13,

IIPAKTUYECKUX paboT
3amuTra TBOPYECKHUX

7.14,7.15,7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temn1 9.1,9.2,9.3,9.4,9.5 WHIUBUTYTbHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 TIPOEKTOB

P 11, Temsr 11.1, 11.2, 11.3, 11.4, | Konrponshas paGora

11.5,11.6,11.7 BhIHOIHEHHE

P 12, Temsr 12.1, 12.2,12.3, 12.4 9K3aMeHALMOHHBIX

P 13, Temmr 13.1, 13.2, 13.3, 134, .

3aIaHu I

13.5, 13.6

P 14, Temnt 14.1, 14.2, 14.3, 14.4,

145, 14.6
OK 06. [MposiBnsite | P 1, Tema 1.1, 1.2, 1.3,1.4,1.5, 1.6 TectupoBanue
TPAKIAHCKO- P 6, Temst 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | > CTHPIA O1IPOC
NAaTPHOTHIECKYIO MO3HIMIO, | 7 68 69 6.10, 6.11 Maremarnueckuit
ACMOHCTPUPOBATH P 7, Temsl 7.1,7.2,7.3,7.4,7.5, 7.6, | AUKTaHT
OCO3HAaHHOC MOBEJICHWE HA | 777879, 7.10, 7.11, 7.12, 7.13, | MHauBuayansHas
OCHOBE TPaJULMOHHBIX | 7.14,7.15 7.16,7.17 CaMOCTOATENbHAS
00IIIeYeNI0BEUECKHX P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 pabora
ueHHocred, B ToM umucie ¢ | P 14, Temwnr 14.1, 14.2, 14.3, 14.4, | Ilpencrasnenue
y4ETOM rapmonmuzarun | 14.5, 14.6 pe3yabTaTOB
MEXHAIMOHATBHBIX u MPaKTUYECKUX padboT
MEXPEITUTHO3HBIX 3ammTa TBOPUYECKHX
OTHOUICHUIH, MPUMEHATH pabort

46




CTaH1apThl 3amura
AHTUKOPPYIMIUOHHOTO WHIUBUIYaIbHBIX
MTOBECHUS MIPOEKTOB
KonrponsHas pabora
Brimonnenue
9K3aMCHAIIMOHHBIX
3aJaHuN
OK 07. CogneiictBoBars | P 1, Tema1.1,1.2,1.3,14,1.5,1.6 TectupoBanue
COXPAHEHUIO OKPYKAIOLIEH P2, Temsi2.1,22,2.3,2.4.2.5,2.6 YcTHbIi onpoc
Cpenpl, MaremaTuueckui
pecypcocheperkeHHuIo, P 3, Temsr 3.1,3.2,3.3,3.4 JIUKTAHT
NPUMEHATL  3Hauus 00 | P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VinnuBunyancuas
W3MEHEHUU ximmarta, | 4.7,4.8,4.9,4.10,4.11 CaMOCTOSITEIbHAS
NPUHIUIEL  OEpEexITMBOTO P 5, Tempi 5.1, 52 pabora
NPOU3BOJCTBA, dQPEKTHBHO | p 6, Tembl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
JICUCTBOBATH B | 6.7,6.8, 6.9 6.10, 6.11 pe3yNnbTaTOB

I-IpC?,BI)ILIB,I\/'IHIJIX CUTyalluiaX

P7, Temm 7.1,7.2,7.3,74,7.5,7.6,
7.7,78,7.9, 7.10, 7.11, 7.12, 7.13,

IIPAKTUYECKUX paboT
3amuTra TBOPYECKHUX

7.14,7.15,7.16, 7.17 pabot

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura

P9, Temn1 9.1,9.2,9.3,9.4,9.5 WHIUBUAYAIbHBIX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOEKTOB

P 11, Temsr 11.1, 11.2, 11.3, 11.4, KoHTpoubHas pabora

11.5,11.6,11.7 BhINONHEHNE

P12, Temsr 12.1, 12.2, 12.3, 12.4 9K3aMEHALOHHBIX

P 13, Temnt 13.1, 13.2, 13.3, 13.4, .

13.5,13.6 s

P 14, Temnr 14.1, 14.2, 14.3, 144,

145, 14.6
IIK 1.1. OcymectBasate | P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 Tectuposanue
TEXHHUYECKOe O00CTyKUBaHUE P2, Temsi 2.1,2.2,2.3,2.4,2.5.2.6 VYcTHbII onpoc
TEXHOJIOTHYECKOTO MaremaTuueckuit
06OpY/IOBAHHS TSt P 3, Temst 3.1,3.2,3.3,3.4 JIMKTaHT
MPOU3BOJCTBA  TPOAYKTOB | P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | UnnuBuayanbHas
nuTaHus w3 pactutensHoro | 4.7,4.8,4.9, 4.10,4.11 CaMOCTOSITeNIbHAs
CHIpbA B COOTBETCTBUH C | p5 Tovii51 52 pabota
PKCITYaTaLHOHHOH P 6, Tems: 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | !IpeAcTapietne
JIOKYMEHTaIUEH. 6.7, 6.8, 6.9, 6.10, 6.11 pe3yabTaToOB
ITK 1.2. BBIon#ats | P 7, Temw 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | MPAaKTUYECKUX paboT
TEXHOJIOTHYECKUE 7.7,7.8,7.9, 7.10, 7.11, 7.12, 7.13, | 3ammura TBOPYECKHX

OTIepaIry 1Mo MPOU3BOJICTBY
xJe0a, xJ1€000yIOUHBIX,
MaKapOHHBIX n
KOHOAUTCPCKUX I/IS}IGJ’H/Iﬁ B
COOTBETCTBUU C

TCEXHOJIOTHYCCKNMHU

7.14,7.15,7.16, 7.17

P 8, Tems! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 104

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6, 11.7

pabot

3ammuTa
WHIUBUTYTbHBIX
MIPOEKTOB
KonTponbnas pabota
Brimmonnenue
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MHCTPYKLUSMH. P12, Temn 12.1,12.2,12.3,12.4 3K3aMEHAIIMOHHBIX

P 13, Temnr 13.1, 13.2, 13.3, 13.4, | zanaunwmii

13.5, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4,

145, 14.6
INK  2.1. OcymectBusats | P 1, Tema 1.1,1.2,1.3,1.4,1.5,1.6 TectupoBanue
OPTAHH3AIHOHHOS P2, Temsi 2.1,22,2.3,2.4,2.5,2.6 | > CTHbIH ompoc
oOecrieyeHne IPOU3BOJICTBA MareMaTnyecKuit
NPOAYKTOB  IIMTAHUSA W3 P3,Temsr3.1,3.2,3.3,3.4 JUKTAHT
PacTHTENLHOrO  ChIpb Ha | P 4, Tems 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VnnuBunyanbnas
ABTOMAaTU3UPOBAHHBIX 4.7,48,4.9,4.10,4.11 CaMOCTOATENbHAS
TEXHOJIOTHYCCKUX JIMHUIX P 5, Temsi 5.1, 5.2 pabota
HK 2.2, OcywecTBiusits | p 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, [IpencraBnenue
TEXHOJIOTHYECKOE 6.7,6.8,6.9, 6.10, 6.11 pe3yJIbTaTOB

oOecrieyeHne IPOU3BOJICTBA
xJ1e0a, xJ1€000yITOUHBIX,
MaKapOHHBIX u
KOHIMTEPCKUX M3ACITUi

P7, Temn 7.1, 7.2, 7.3,74,7.5,7.6,
7.7,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7

MPAKTUYECKHUX paboT
3ammuTa TBOPYECKHUX
pabor

3amura
WHIUBUTYATbHBIX
MIPOEKTOB
KonTponbhas padota

Brimonraenue

P12, Temsr 12.1,12.2,12.3,12.4 SK3AMEHATHOHHEX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, saxanmii

13.5, 13.6

P 14, Temn 14.1, 14.2, 14.3, 14.4,

145, 14.6
IIK 3.1. [TpoBoauts | P 1, Tema 1.1, 1.2, 1.3,1.4,1.5, 1.6 TectupoBanue
OpraHH3ALHOHHO T P2, Temsi 2.1,2.2,2.3,2.4,2.5,2.6 | > CTHbIA ompoc
TEXHUYECKHE MEPONPHUATHUS MareMaTnueckuit
s obecmeuennus | P 3> Temsr 3.1,3.2,3.3,3.4 JMKTAHT
11abopaTOpPHOro KOHTPOJISL | P 4, Temn! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | NHauBunyanbHas
kayectBa U Oesomacuoctu | 4.7, 4.8, 4.9,4.10, 4.11 CaMOCTOSTeNbHAs
ChIpbs, TONy(PaOpUKAaTOB MU P 5, Tembi 5.1, 5.2 pabota
TOTOBOH  MPOAYKUHMH B | p 6 Temp 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | |IPeACTaBICHHC
mporecce MPOM3BOACTBA | 67 6.8 6.9, 6.10, 6.11 pe3yIbTaTOB
MPOAYKTOB ~ MHTaHUA U3 | P 7 Tewmwl 7.1, 7.2, 7.3, 7.4, 7.5, 7.6, | MPAKTHICCKUX pabOT
pPacTUTETBLHOTO ChIPbS 7.7,78,7.9, 7.10, 7.11, 7.12, 7.13, | 3ammra TBOPYECKHX
1K 3.2. [posoauts | 7.14,7.15, 7.16, 7.17 pabor
nabopaTopHbIe P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amuTa
ucciaenoanus kauectBa u | P9, Temsr 9.1,9.2,9.3,9.4,9.5 WHIMBUTyaIbHBIX
6E30IMaCHOCTH ceipps, | P 10, Temsr 10.1,10.2,10.3, 10.4 IPOEKTOB
nonygabpukaros u roropoii | P 11, Temsr 11.1, 11.2, 11.3, 11.4, | Konrponsuas paGora
OPOAYKIIMK B TIpoIecce 115,116,117 Brinonaenune
MPOU3BOJICTBA  MPOJYKTOB P12, Tempt 12.1,12.2,12.3, 12.4 9K3aMEHAIMOHHBIX
IATaHUA U3 PACTUTEILHOIO P 13, Temur 13.1, 13.2, 13.3, 13.4, 3aaHui
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CBIPBS 13.5, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4,

145, 14.6
IIK 4.1. [Inanuposar] P 1, Tema 1.1, 1.2, 1.3, 1.4, 1.5, 1.6 TectupoBanue
OCHOBHEBIC nokasareny p 2. Tempi 2.1,2.2,2.3,2.4,2.5.2.6 YcTHBIN onpoc
MIPOU3BOICTBEHHOTO IIpoliecca MaremaTuueckuit
ITK 4.2. Tnanuposar| 3, Temsr 3.1, 3.2, 3.3, 3.4 JIUKTaHT
BBITNIOJIHCHUC pabo| P 4, Tems! 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | NunuBunyansuas
HCIIOIHUTEIISIMM. 47,4.8,4.9,4.10,4.11 CaMOCTOSITEeIIbHAs
I[IK 4.3. Opranu3oBbiBaT] P 5, Temsi 5.1, 5.2 pabota
padory TPYAOBOTY p 6 Tempi 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | [IPCACTaBICHHE
KOJIJICKTHBA. 6.7,6.8, 6.9, 6.10, 6.11 pe3yIbTaTOB

IIK 4.4. KoHTponupoBaTh XO)
U OLIGHUBAaTh  PE3yJIbTaTH

paboThI TPYI0BOTY
KOJIJICKTHBA.
I[IK 4.5. Bectu yuétHO-

OTYETHYIO TOKYMEHTALIUIO

P 7, Temn 7.1, 7.2, 7.3,74, 7.5, 7.6,
7.7,7.8,7.9, 7.10, 7.11, 7.12, 7.13,
7.14,7.15,7.16, 7.17

P 8, Temsr! 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3, 11.4,
11.5,11.6,11.7

P12, Temn 12.1,12.2,12.3,12.4

P 13, Temm 13.1, 13.2, 13.3, 134,
13.5,13.6

P 14, Temnr 14.1, 142, 143, 144,
14.5, 14.6

MPAKTUYECKHUX paboT
3ammuTa TBOPYECKHUX
pabor. 3amuTa
WHIMBUTYaJIbHBIX
MIPOCKTOB
KonTponbhas padora
Brinosinenue
HK3aMEHAIIMOHHBIX
3aJaHuN
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