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1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
OVIIL.03 MaremaTuka

[Iporpamma yuebnoro npenmera OVYIL.03 MaremaTuka pazpaboTaHa Ha OCHOBE:

dbenepabHOTO TOCYAApPCTBEHHOTO 00pa30BaTEBHOTO CTAaHAApPTa CPEAHEro  OOIIero
obpazoBanus (nainee — PI'OC COO);

benepaabHOTO rOCyJapCTBEHHOTO 00pa30BaTeNLHOTO CTaHIapTa CpeIHero
npodeccuonansHoro odpasosanus (nanee — @I'OC CIIO) mo npodeccuun 18.01.33 Jlabopant no
KOHTPOJIIO KayecTBa ChIPbS, PEAKTHBOB, IMPOMEXKYTOUYHBIX MPOAYKTOB, TOTOBOM MPOIYKIIHH,
OTXOJIOB IMPOU3BOJICTBA (ITO OTPACIISIM);

yuebHoro miaHa mo mnpodeccun 18.01.33 JlabGopaHT MO KOHTPOJIIO KayecTBa CBHIPbA,
PEaKTHBOB, MPOMEXKYTOUHBIX MPOAYKTOB, TOTOBOH MPOMYKIIMH, OTXOJOB IPOU3BOACTBA (IO
OTpacisiM);

paboueii mporpaMMbl Boctiutanus o npodeccuu 18.01.33 JIabopaHT Mo KOHTPOIIO KadyecTBa
CBIPbs, PEAKTHBOB, MPOMEXYTOUYHBIX MPOJYKTOB, TOTOBOI MPOAYKIIMH, OTXO/I0B TPOU3BOICTBA (TI0
OTpaciisiM).

[Iporpamma yueOHoro mpeamera OVYII.03 Marematuka paspaboTaHa B COOTBETCTBHUHU C
Konuenmueit npenonaBanus o00111e00pa30BaTENbHBIX JUCHUIUIMH C Y4€TOM MpodeccHoHaNbHOM
HANpaBJICHHOCTU MPOTPaMM CPEIHEro MpodecCHOHATBHOTO 00pa3oBaHUs, peain3yeMbIX Ha 0aze
OCHOBHOTO 001Iero 00pa3oBaHusl, YTBEPKIEHHON pacnopsbkeHueM MUHHCTEpCTBa MPOCBEIICHUS
Poccuiickoit ®enepaumn ot 30.04.2021 Ne P-98, nHa ocHoBanuum mnucbMma JlemaprameHTa
TrOCyJapCTBEHHOW TOJUTUKH B cdepe cpeaHero mnpodeccHoHaTbHOrO 00pa3oBaHUS U
npodeccronanpHOrOo 00yueHUss MuHHCTepcTBa mpocBemeHus Poccuiickoit ®enepanuu ot
30.08.2021 Ne 05-1136 «O HampaBiIeHUN METOIUK IIPENOJaBaHUS.

Conepkanne paboueit mporpammbl 1o mnpeamery OVIL.03 Maremarnka pa3paboTaHo Ha
OCHOBE:

- CHHXpOHM3a1uu o0paszoBaTenbHbIX pe3yabTaTtoB @I'OC COO (JIUYHOCTHBIX, IPEIMETHBIX,
metanpenmetnbix) u @I'OC CIIO (OK, IIK) ¢ yderom mnpoduiabHONH HampaBIeHHOCTH
CHEIHaIbHOCTH;

- HMHTETpallMM U MPEEeMCTBEHHOCTH cojepxkanus mo npeamery OVYIL.03 Marematuka u
coJiep KaHusl y4eOHBIX TUCIUILINH, TpodeccnoHanbHbIX Moayiae @I'OC CIIO.

1.1. Mecro yuyeOHOro mpegMera B CTPYKType OCHOBHOH 00pa3oBaTe/bHOMH

NPOrpaMMmbI:

VYuebnsiii npeamer OVIL.03 Marematuka wu3ydaercss B 00I1€00pa3oBaTeIbHOM ITHKIIE

OCHOBHOI 00pa30BaTeNbHON MPOrpaMMBbl CPEIHEr0 MPOQECCHOHAIBHOTO 00pa3oBaHUs (Jalnee —
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OOII CIIO) mo mpodeccun 18.01.33 JlaGopaHT 1O KOHTPOJIO KadyecTBa CHIPbS, PEAKTHBOB,
MIPOMEKYTOUHBIX MPOAYKTOB, TOTOBOW MPOIYKIIMU, OTXOI0B IPOU3BOJICTBA (110 OTpacisiM) Ha Oaze
OCHOBHOTO 00111eT0 00pa30BaHUsl C MOTYICHHEM CPEIHEro 00IIero o0pa3oBaHums.

Ha wusyuenme mnpenmera OVYII.03 Marematuka mo mnpodeccun 18.01.33 JlabopanT mo
KOHTPOJIIO KayecTBa ChIPbS, PEAKTUBOB, IMPOMEXKYTOUYHBIX MPOAYKTOB, TOTOBOM MPOIYKIIHH,
OTXOJIOB TPOU3BOACTBA (TI0 OTPACIsIM) OTBOIUTCS 234 4acoB B COOTBETCTBUH C YUE€OHBIM IUIAHOM
no npodeccun 18.01.33 JlabopaHT MO KOHTPOIIO KAadyecTBa CHIPbS,, PEAKTHBOB, IMPOMEKYTOUHBIX
MPOJYKTOB, TOTOBOW MPOAYKIIMH, OTXO/0B IIPOU3BOJICTBA (IO OTPACISAM).

B mporpamMMe TeopeTHueckue CBEIACHHUS JOMOJHSIOTCS NPAKTHUECKUMU 3aHATUSAMU B
COOTBETCTBUM ¢ y4ueOHBIM miaHoMm 1o mpodeccun 18.01.33 JlaGopaHT MmO KOHTPOIIO KadyecTBa
CBIPbs, PEAKTHBOB, MPOMEXYTOUYHBIX MPOJYKTOB, TOTOBOM MPOAYKIIMH, OTXO/I0B MIPOU3BOICTBA (TI0
OTpacysim).

[Iporpamma coep>KUT TEMATUYECKUI TUIaH, OTPaXKAIOIIUN KOJIMYECTBO YAaCOB, BBIACISIEMOE
Ha U3y4eHUe pa3zienoB U TeM B pamkax npeamera OYI1.03 Martemartuka.

KonTpons kauectBa ocBoeHus npeamera OVYIL.03 Maremaruka npoBOAWTCS B IPOLECCE
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHON aTTeCTalllu.

Texymuii KOHTPOJIb MPOBOJIUTCS B Mpeesax yuieOHOro BpeMEHU, OTBEIEHHOTO Ha MpeIMeET,
KaK TpaAWLIMOHHBIMM, TaK ¥ HWHHOBAaI[MOHHBIMH METOJaMM, BKJIIOYas KOMIIBIOTEPHOE
TecTHpoBaHue. Pe3ybTaThl KOHTPOJISI YUUTHIBAIOTCS MPH MOABEICHUN UTOTOB 110 TPEAMETY.

[IpomexxyTouHass arrecTalsi MPOBOAMTCS B (opMe 5K3aMeHa [0 HUTOraM HU3Y4eHHUS
npeaMera.

1.2. Iesm n 3axaum y4eOHOro npeamera

Peanmuzanus nporpammel yuebHoro npenmera OVYIIL.03 Marematnka B crpykrype OOII
CIIO HanpaBieHa Ha JOCTUKEHUE LETH T10:

- ocBoeHHMIO oOpazoBarenbHbIX pesynbTaToB DPI'OC  COO: guunoctHBle (JIP),
Mmetanpenmetaeie (MP), npeamernsie yriyonennoro yposss (I1Py),

- TOATOTOBKE OOYYalOIMXCS K OCBOCHHUIO OOMIMX M MPO(ECCHOHAIBHBIX KOMITETCHIIUH
(manmee — OK, TIK) B cootBercTBHE ¢ ®I'OC CIIO no npodeccun 18.01.33 JIabopaHT 10 KOHTPOJIIO
KauecTBa ChIpbs, pEAKTHUBOB, IPOMEXKYTOUYHBIX MPOIAYKTOB, TOTOBOM MPOIYKIIMH, OTXOJOB
MPOU3BOJICTBA (IIO OTPACIISIM).

B cootserctBun ¢ IIOOII COO coapepxaHue NMporpaMMbl HANpaBiI€HO Ha JTOCTHIKEHUE
CIIEYIOIINX 3ajau:

- (opMmupoBaTh MpPEACTABICHUS O COLHUANbHBIX, KYJIbTYPHBIX M HCTOpUYECKUX (pakTopax
CTaHOBJICHUS MaTeMaTHKH;

- (bOpMPIpOBaTB OCHOBBLI JIOTUYCCKOTO, aJIr'OPUTMHUYCCKOrO W MATCMATUYCCKOI'O MBINIJICHUSA,



- (opmupoBaTH YMEHUS IPUMEHSTH IMOJTYUYESHHbIE 3HAHUS MPU PEIICHUH Pa3InYHbIX 337a4, B TOM
quclie npoeCCHOHATBHBIX;
- (opMHpOBaTH MPEJICTABICHUS O MaTeMaTUKE KaK YacTH OOIIEeYeTOBEYECKONW KYIbTYPHI,
YHUBEPCAJIbHOM $SI3bIKE HAYKH, TMO3BOJISIOIIEM OMUCHIBATH M HU3Yy4aTh peajibHble IPOLECCHl U
SIBIICHUS

B mporecce ocBoenus npeamera OVYII1.03 Marematnka y 00y4aronuxcs IeJIeHapaBIeHHO
dbopMuUpyIOTCS yHUBEpCalbHble ydeOHBbIe naeilicTBus (mainee — YVY/I), Bkiodas ¢GopMuUpOBaHHE
KOMIIETEHIIMI B 00JacTh y4eOHO-UCCIIEOBATENbCKON U MPOEKTHOH /AeATeIbHOCTH, KOTOphIE B
CBOIO ouepeab 00ecleunBalOT MPEeMCTBEHHOCTh (opmupoBaHust o0mmx kommnereHuid OI'OC
CIIO.

@®opmupoBanue YYJl OpHEHTHPOBaHO Ha MNPO(ECCHOHAIBHOE CaMOOIpeIeIeHNe
oOyuaromuxcsi, pa3BUTHE 0a30BbIX  YIPABIEHUYECKHMX YMEHHH 1O IJIAaHUPOBAHUIO U
MIPOEKTUPOBAHUIO CBOETO MPOGECCHOHATBHOTO OYIyIIEro.

1.3. OOmas xapakrepucTHKa Yy4eOHOro npeamera

VYyeOHast OUCHMIUIMHA  SBJSIETCS  4YacThlO  OOSM3aTeNIbHOW  MpeaMeTHOM  obiactu
«Marematukay, uydaercs B oomeoopasoBarenbHoM nukie yaeonoro miana OOIT CIIO ¢ yuetom
npoduist mpodeccuoHaaIbHOTO 00pa30BaHMS.

[Ipeamer OVIIL.03 MaremaTrka U3y4aeTcsi Ha yriIyOJeHHOM YPOBHE.

I[Ipenmer OVIL.0O3 Martematuka HMMEET MEXKIUCHMIUIMHAPDHYIO CBSI3b € IIpeIMETaMu
0011e00pa3oBaTeIbHOT0 U JUCHUIITHHAMHU obmenpodeccuonHanpHoro nukina OVYIL.06 dwusuka.
OVIL.0O5S MWudopmaruka, OIL.09 HWMubopmamoHHBIE TEXHOJOTUH B  MNpodeCcCHOHATHHOU
JESTeIbHOCTH, a TAKKe MEXIUCIUILTMHApHBIMU Kypcamu (manee - MJIK) mpodeccronansHoro
muknia MK 04.01 Mertonsl Xxumuueckux U Qusnmko-xumuuyeckux (mamee — IIM) TIM.04
[IpoBenenne XuMUYECKUX U (PU3UKO-XMMHUECKUX aHAIIU30B

[Mpeamer OVII.03 MaTtemaTrka MMeeT MEXIUCIUIUIMHAPHYIO CBSI3b ¢ YUEOHOW JMCIUITIMHON
«OO0mue KoMIeTeHIMK TpodeccHoHanay OOIIENpOo(hecCHOHAIPHOTO IUKIA B YacTH Pa3BUTHSA
MareMaTuuecKod, ()MHAHCOBOM M YMTATEIbCKOW TPAaMOTHOCTH, a Takke (OPMHUPOBAHHUA OOLIMX
KOMITETEHITHI B chepe paboThl ¢ MHPOpMaIel, caMoOpraHU3aii U CAaMOYIPABJICHHsI, KOMMYHHUKAITHH.

ConepkaHue MpeaMeTa HalpaBlIeHO Ha JIOCTIDKEHHE JIMYHOCTHBIX, METalpeMETHBIX |
NpEeIMETHBIX pe3ysbTaToB 00ydeHus, perameHTipoBaHHbx OI'OC COO.

B npodumiibHYI0 COCTaBISIIONIYIO MO MPEIMETY BXOIHUT MPO(ECCHOHAIBHO OPHEHTHPOBAHHOE
cojiep)kaHue, HeoOXomumoe Ui (OPMUPOBAHUSA Yy OOYYarONMXCs OOMMX U MPOo(EeCCHOHATBHBIX
KOMIICTEHIINMN.

B nporpamme no npenmery OYIL.03 MaremaTrka, peaqn3yeMoi pH MOATOTOBKE 00YYAIOIIMXCS 110

CeNUATBHOCTAM/TIpodeccusM, NPoGUILHO-OPHEHTUPOBAHHOE COJEPKAHUE HAXOIUT OTPAKEHHE B



Temax: Pa3zButue nmonsTHs o uncie. OyHKIUU, UX CBOMCTBA U rpaduku. [IponsBomnas GpyHkiuu, ee

IIPUMEHEHHE.

[TepBooOpazHass W WHTETpalL. DIEMEHTBHl TEOPHUH BEPOSTHOCTEH. DJIEMEHTHI

MaTeMaTHYeCKON CTaTUCTUKU. IIpsiMble M miIockocTH B IpocTpaHcTBe. KoopauHaTel U BEKTOPHI.

MHororpaHHUKH ¥ Tejia BpalleHUs. Y paBHEHHs U HEPABEHCTBA.

1.4. Ilnanupyemple pe3yJbTaThl 0CBOCHUS Y4e0OHOI0 NpeaMera

B pamkxax mnporpammbl ydeOHoro mnpeamera OVYIL.03 Maremaruka oOydaronmMucs

OCBAaMBAIOTCSA JIMYHOCTHBIC, MCTAIMMPCAMCTHBIC W TPCAMCTHBLIC PE3YJIbTATbl B COOTBETCTBUU C

tpedoBanusiMu OI'OC cpennero obmero oopazoanust: nuaHoctHbIe (JIP), meTanpenmernsie (MP),

peAMETHBIC IS yriryoneHHoro ypoBHs uzydenus (I1Py):

Koanl
pe3yJibTaTOB

IInanupyemMble pe3y/bTaThbl 0CBOECHHS Y4eOHOI0 NMpeIMeTa BKJIIOYAIOT:

JInunocTHbIe pe3yabTaTsl (JIP)

JIP 05

c(OpMUPOBAHHOCTh OCHOB CaMOpPa3BUTHUSI M CaMOBOCIIMTAHUS B COOTBETCTBHH C
00111eYeI0BEUeCKUMH IIEHHOCTSIMH U HJIeajaMH TPaXKIaHCKOTO 00IIeCcTBa; TOTOBHOCTh
U CIIOCOOHOCTH K CAMOCTOSITEITbHOM, TBOPYECKON M OTBETCTBEHHOMN JESITEITLHOCTH;

JIP 06

TOJICPAHTHOE CO3HAHWE M TIOBEJACHHWE B MOJUKYJIGTYPHOM MHpPE, TOTOBHOCTH W
CHOCOOHOCTh BECTH JMAJIOT C JPYTUMH JIFOJIbMH, JOCTHTaTh B HEM B3aMMOIIOHUMAHHS,
HAXOJUTh OOIIMEe IENMd M COTPYAHHYATh JJIS HX JOCTH)KEHHS, CIHOCOOHOCTH
MPOTUBOCTOSATH HJICOJIOTHH IKCTPEMH3MA, HaIlMOHAJIM3Ma, KceHopoouu,
JUCKPUMHUHAIIMA 110  COLMAIbHBIM, PEJIUTHO3HBIM, PAaCOBBIM, HAIMOHAIBHBIM
NpU3HAKAM U IPYTUM HETATHBHBIM COIIMATIBHBIM SIBICHHSIM,

JIP 07

HaBBIKM COTPYAHUYECTBA CO CBEPCTHUKAMM, AETbMHU MJIA/ILIETO BO3pACTa, B3POCIBIMU B
00pa3oBaTeNbHON, OOIIECTBEHHO TOJIE3HOM, Y4eOHO-HCCIIeI0BaTeNbCKOM, IIPOSKTHOM 1
JPYTUX BUJAX JEATEIbHOCTH;

JIP 08

HPaBCTBEHHOE CO3HAHHWE M TIOBEJICHHE HAa OCHOBE YCBOCHHUS OOIIEUETIOBEUYECKUX
IIEHHOCTEI;

JIP 09

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM YHCIE CamMOOOpa3oBaHUIO, Ha
MPOTSKEHUH BCEH JKU3HM, CO3HATEIHHOE OTHOIICHUE K HETPEPHIBHOMY 00pa30BaHUIO
KaK yCJIOBHIO YCITEITHOM MpodecCHOHaNbHON U OOIIECTBEHHOM A TEIHHOCTH,

JIP 10

ACTETUYECKOE OTHOIIEHHWE K MHpY, BKJIIOYas OCTETUKY ObITa, HAy4YHOTO U
TE€XHUYECKOTI'0 TBOPYECTBA, CIIOPTA, OOIECTBEHHBIX OTHOUICHUH;

JIP 13

OCO3HAHHBII BEIOOP OyayIiei mpodeccuu U BO3MOKHOCTEH peann3aiii COOCTBEHHBIX
JKU3HCHHBIX IUIAHOB; OTHOIICHHE K TPO(ECCHOHATBLHON JCATCIBHOCTH — KaK
BO3MOXHOCTHU yLIaCTI/I}I B peIlIeHI/II/I JIMYHBIX, O6H.I€CTBCHHLIX, FOCY[[apCTBeHHLIX,
00IIIeHAIMOHATILHBIX MTPOOJIEM.

MetanpeamertHsie pe3yabrarbl (MP)

MP 01

YMEHUE CaMOCTOSATENbHO ONPENEHATh LEIU IEATEIbHOCTH W COCTaBIATH ILIAHBI
JEATEIbHOCTH; CAMOCTOSTENIBHO OCYLIECTBIISATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JNEATEIbHOCTh;,  HUCIIOJIB30BaTh BCE  BO3MOXKHBIE PECYpPChl I JOCTHIKEHMS
MOCTABJIICHHBIX IIeJIell M peanu3aluy IJIaHOB JESTEeIbHOCTH; BBIOMpATh YCHEIIHbIE
CTPATETUH B Pa3JIMYHBIX CUTYalUsIX;

MP 02

yYMEHHE MPOAYKTUBHO OOIIAThCS M B3aUMOJCHCTBOBaTH B IPOIECCE COBMECTHOU
NeSITeTbHOCTH, YYUTBHIBATh MO3UIMH JIPYTUX YYACTHUKOB JESTEIBHOCTH, d(()EKTUBHO
paspemars KOHMINKTHI,

MP 03

BJIQJICHWE HAaBBIKAMU TI03HABATEIHHOM, Y4eOHO-HMCCIIEeIOBATENLCKOH W TMPOEKTHOU
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Koanbl
pe3yabTaToB

IInanupyemMsble pe3yJbTaTbl OCBOCHHS Y4e0OHOI0 NMpeIMeTa BKJIIYAKOT:

ACATCIIBHOCTH, HAaBBbIKaMH pPa3pClICHUA HpOGHeM; CIIOCOOHOCTL M TOTOBHOCTH K
CaMOCTOATCIIbPHOMY IIOHMCKY METOJOB PCHICHHUA HNPAaKTHYCCKUX 3aaady, IPHUMCEHCHHIO
PA3JIMYHBIX METOJ0OB IMTO3HAHUS,

MP 04

TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOSATEIbHOM HH(GOPMallMOHHO-IO3HABATEIHHOM
NeSITeIbHOCTH, BJIAZICHWE HABBIKAMM TIOJTYYEHHUS HEOOXOAMMOoil uHpopMauuu U3
CIOBapeld pa3HbIX THWIIOB, YMEHHE OPHEHTHUPOBATHCS B pPA3JIMYHBIX HCTOYHHKAX
uHpOpMalMK, KPUTHYECKH OLIEHMBAaTh W  MHTEPIPETUPOBATH  MH(POPMAIHUIO,
MOJIy4aeMYH0 U3 Pa3JIMYHbIX HCTOYHHUKOB;

MP 05

YMEHHE UCIOIb30BaTh CpeACTBA MHGPOPMAIMOHHBIX W KOMMYHHUKAIIMOHHBIX
texnosoruii (manee — WKT) B pemeHWH KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U
OpPraHM3AIlMOHHBIX 33/lad C COONOJIEHUEM TpPEeOOBAaHWA OJPrOHOMHKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PecypcocOepexeH s, IPaBOBbIX M ITHUYECKUX HOPM, HOPM
nH(OPMAIMOHHON 0€30MaCHOCTH;

MP 07

YMCHHUE CaMOCTOATCIBbHO OLCHHMBATh W IPUHUMATh PCIICHHA, OIPCACIIAIOIINC
CTPATCTUI0 NOBCACHUSA, C YIYCTOM I'PAXKIAHCKHUX U HPABCTBCHHBIX HGHHOCTefI;

MP 08

BJIAACHUEC A3BIKOBBIMH CPCACTBAMH — YMCHHUE SCHO, JIOTUYHO U TOYHO H3JIaratb CBOIO
TOYKY 3pCHUS, UCITOJIB30BATH a/ICKBATHLIC A3LIKOBBIC CPCACTBA,

MP 09

BJIAJICHUE HaBbIKAMU II03HABATEIbHOM peQIEKCUM Kak OCO3HAHUS COBEpILIAeMbIX
JEUCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJILTATOB U OCHOBAHUM, TPAHULl CBOETO
3HAHUS U HE3HAHUS, HOBBIX ITO3HABATEJIBHBIX 3a/1a4 U CPEJCTB UX JOCTHKCHHUSL.

IIpenmerHble pe3yabTarhl yrayoaenHbiid yposenb (1P y)

[1Py 01

c(OPMUPOBAHHOCTh  MPEACTABICHUH O HEOOXOJUMOCTH  JIOKa3aTeNbCTB  TMpU
000CHOBAaHMH MaTEMaTHMYECKUX YTBEPXKIEHUN M POJIM aKCMOMATUKH B IPOBEICHUU
JIEIYKTUBHBIX PACCYKJICHHUII;

TPy 02

c(OPMHPOBAHHOCTh TMOHATHMMHOIO amnmapara [0 OCHOBHBIM pasfeliaM  Kypca
MaTeMaTHKH; 3HAHUH OCHOBHBIX TeOpeM, (OpPMYJ M YMEHHUS UX NMPHUMEHATh; YMEHHUS
JIOKa3bIBaTh TEOPEMBI M HAXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELICHUs 3a]ay;

[Py 03

c(OPMUPOBAHHOCTh YMEHHH MOJICTHUPOBATh pPEaTbHBIC CHUTYAIMH, WCCIEI0BATh
IIOCTPOEHHBIE MOJIENIN, UHTEPIPETUPOBATH NOJYYEHHBIA PE3YNbTaT;

[1Py 04

c(OpPMUPOBAHHOCTh TPEACTABICHUH OO0 OCHOBHBIX TMOHSATUSAX MAaTEMaTHYECKOTO
aHaJM3a U X CBOMCTBAX, BIAJCHUE YMEHHEM XapaKTEPH30BaTh MOBeAeHNE (DYHKITUH,
HUCITIOJIB30BAHUEC MOJIYUYCHHBIX 3HAHUN JJIS OIInCaHus 148 aHajin3a pCalbHbIX
3aBUCHUMOCTEIH;

[Py 05

BJIAJICHUE YMEHHUSIMH COCTABJICHUS BEPOSITHOCTHBIX MOJIENECH IO YCJIOBHUIO 3aJa4d U
BBIUMCJICHHUS] BEPOSITHOCTU HACTYIUIEHHUS COOBITHI, B TOM YHCJIE€ C NPUMEHEHHEM
dbopMynT KOMOMHATOPUKH U OCHOBHBIX TEOPEM TEOPUH BEPOSITHOCTEH; MCCIIETOBAHUS
CIIy4alHBIX BEJINYMH MO UX PACHPENEICHUIO.

B mporecce ocBoenus npeamera OVYII1.03 Marematuka y o0y4aronuxcs IeJIeHapaBIeHHO

dbopMupyloTCS yHHMBEpCcalbHble Y4eOHble MAecTBUs, BKiIOYas (GOPMUPOBAHHWE KOMIETEHIUN

oOyuaromuxcsi B 00jacTu y4yeOHO-UCCIIE0BATEIbCKOM U MPOEKTHOM JesTeNIbHOCTH, KOTOphIE B

CBOI0 Ouepelb 00eCreunBalOT MPEEMCTBEHHOCTb (popMupoBaHus oOmux kommereHuuin PI'OC

CIIO.




Buabl yHuBepcajJbHbIX Y4eOHBIX AeicTBHI
®1oC COO

Konanl
OK

HaumenoBanue OK (B coorBeTcTBHM ¢ PI'OC
CIIO no npogeccun 18.01.33 JlabopaHT no
KOHTPOJII0 Ka4eCTBA ChIPbsl, PEAKTHBOB,
NPOMEKYTOUYHBIX IPOAYKTOB, FTOTOBOM
NMPOAYKIIHH, OTX0JA0B MPOU3BOACTBA (10
0TpacJIsAM)

[To3HaBarenbHBIE YHUBEpCATbHBIC YUCOHBIC
neiictust (hopmupoBaHUe COOCTBEHHOM

00pa3oBaTeNLHON CTPATETHH, CO3HATEIBHOE
(dbopMupoBaHHEe 00pa30BATEILHOTO 3aMPOCa)

OK 05
OK 09

OK 05. OcyiiecTBisTh YCTHYIO U MUCBMEHHYIO
KOMMYHHKAIIUIO HAa TOCYAAPCTBCHHOM S3BbIKC
Poccutiickoit deneparuu ¢ y4eToM 0COOCHHOCTEH
COLIMAIBHOTO U KYJbTYPHOTO KOHTEKCTA;

OK 09. ITons3oBathcst mpodeccroHanTbHON
JOKyMEHTAE! Ha TOCYAApPCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.

KomMMyHUKaTHBHBIE YHHUBEpCAbHbIE yueOHbIE
nencTBHA (KOJUICKTHBHAS U MHIUBHIyaJIbHAS
JeSITeIBHOCTD JUI PELIeHNUs yUEOHBIX,
MIO3HABaTEJIbHBIX, NCCIIEI0BATEIbCKHX,
MPOEKTHBIX, TPOPECCHOHATBHBIX 3aJ1a4)

OK 02
OK 04
OKO6.
OK 07

OK 02. Mcnonp30BaTh COBPEMEHHBIE CPEJICTBA
MOKCKA, aHaJIN3a U UHTEePIpeTaluu HHPOopMaIIN
1 MH(QOPMAITMOHHBIE TEXHOJIOTUU IS
BBITIOJTHEHUS 3a7a4 Ipo(dheCcCHOHATEHOM
NesITeTbHOCTH;

OK 04. D¢ddexTrBHO B3aUMOACHCTBOBATH U
paboTaTh B KOJUIEKTUBE I KOMaH/IE;

OK 06. ITposBasTh rpaxk1aHCKO-
NaTPUOTUYECKYIO TIO3ULUIO, IEMOHCTPUPOBATH
OCO3HaHHOE MOBEJICHHE Ha OCHOBE
TPaIUIIMOHHBIX OOIIEUEIOBEUECKUX [IEHHOCTEH,
B TOM YHCJIE€ C YYETOM FrapMOHHU3ALIUU
MEXHAIIMOHATBHBIX U MEKPEITUTHO3HBIX
OTHOIICHU, TIPUMEHATH CTaHAAPThHI
aHTUKOppynuuoHHoro nosenenus; OK 07.
CoJieiicTBOBaTh COXPAHEHUIO OKPYKAIOIIEH
Cpeabl, pecypcocOepexeH 0, TPUMEHITh 3HAHUS
00 M3MEHEHUH KJIMMaTa, IPUHIIUIIBI
OepeKIIMBOr0 MPOU3BOJCTBA, YPPEKTHBHO
JICWCTBOBATH B UYPE3BbIYANHBIX CUTYAIIHUSIX;

PerynaruBHble yHUBEpcalbHbIE yueOHbIE
aeicTBus (LieNernoiaranue, IaHupOBaHuE,
PYKOBOJICTBO, KOHTPOJIb, KOPPEKITHS,
HOCTPOCHUE UH/IMBUTYaTbHON
00pa3zoBaTeNbHON TPACKTOPHH)

OK 01
OK 03
OK 08

OK 01. Beibupath criocoOsI pemieHus 3a1aq
poeCCHOHATLHOMN IeATEIbHOCTH
MPUMEHUTEIBHO K Pa3IUYHBIM KOHTEKCTaM;

OK 03. [IimanupoBaTh U peaan30BbIBATH
coOCTBEeHHOE MPO(hEeCCHOHATEHOE U TMYHOCTHOE
pa3BUTHE, PEANPUHIMATEIECKYIO IEATEILHOCTh
B IpoeCCHOHATIBHON cepe, NCTI0Ib30BATh
3HaHUS 110 (UHAHCOBOM IPaMOTHOCTHU B
Pa3IMYHbBIX KU3HCHHBIX CUTYAIUAX;

OK 08. Mcnonbs3oBaTh cpeacTBa pu3zndeckon
KYJIBTYPBI JJIs1 COXPAaHCHHUS U YKPETLICHHUS
3II0OPOBBSI B TIpoIiecce MPOoecCHOHATHHON
JeSITeJIbHOCTH U TIOICPYKaHKUsI HE0OXOUMOTO
YpOBHsI PHU3HUECKON TTOJITOTOBJICHHOCTH;




B nensx moaroroBku oOydarommxcs K Oyaymied mpodeccuoHaabHON JesATEeIbHOCTH MPH
n3yuennn yuebnoro npeamera OYI1.03 Martematuka 3akiajbpIBaeTcs OCHOBA Ui (POPMHPOBAHUS
I1K B pamkax peamuzauuu OOII CIIO no npodeccun 18.01.33 JIabopaHT 10 KOHTPOIIO KauecTBa
CBIPBSI, PEaKTHBOB, IIPOMEXYTOYHBIX NTPOAYKTOB, TOTOBOH MPOIYKIINHU, OTXOJIOB IIPOU3BOJICTBA (TI0

OTpacysiM)

Koas! IIK HaumenoBanue IIK (B coorBercTBHU ¢ ®I'OC CIIO no nmpodeccuun 18.01.33
JIabopaHT M0 KOHTPOJII0 KA4eCTBA ChIPbSl, PEAKTHBOB, MPOMEKYTOYHBIX NPOIYKTOB,
roOTOBOI NMPOAYKIUH, 0TX0/I0B IPOU3BOJACTBA (110 OTPACJISIM)

HaumenoBanue BII/]
[IpoBeneHne XUMHUYECKUX U (DU3UKO-XMMHUECKHUX aHAJIU30B

1K 4.3 [IpoBOIUTH perucTpanuio, pacyeThl, OLIEHKY U JOKYMEHTUPOBAHUE PE3YJILTATOB
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2. OBBEM YYEBHOT' O ITPEJIMETA U BUJIbl YYEBHOM PABOTHI

Bun yueoHo# padboTbl

O0BeM B yacax

O0bem o0pa3oBaTe1bHON NPOrpaMMbl Y4eOHOI0 peaMera 234
OcHoBHOe coaepkaHHue 196
B T. 4.

TeopeTudIeckoe 00ydIeHue 118
nabopaTOpHBIE/TIPAKTHYECKHUE 3aHITHS 78
IIpodeccnoHabHO OPUEHTUPOBAHHOE COIEPKAHUE 26
BT. 4.

TeopeTudIecKkoe 00ydIeHue 20
nabopaTOpHBIE/IPAKTHUCCKHUE 3aHITHS 6
CamocrosiTesqibHasi padora 0
Koncyabranumu 6
IIpome:kyTOuHas aTTecTALMS 6
IIpome:kyTOouHas aTTecTANMS (3x3aMeH)

11




3. COAEP KAHUE N TEMATHYECKOE IINTAHUPOBAHMUE YYEBHOI'O IIPEIMETA
OVIIL.03 MATEMATUKA

Oo0bem Kon Kon HanpasJsienus
HaumenoBanue | Conep:kanue yueOHOro Marepuaja u (pOpMbl OPpraHu3anuu o0pa3oBaTe/ibH | 00pa3oBaTeJIbHO N
pa3iesioB U TeM NeATETbHOCTH 00yYaIOIIHXCS B Hacax oro pe3yJjbTaTa | ro pe3yJbTara pocuTaTeIhbuon
®r0C CO0 | ®roC CNo paborei
BBenenue 84 I1P6 01, TIIPO nosHasamenbHoe
Tema. Conepxanue yueOHOro MaTepuasa 8 04, ITPy 02
IloBTOpEHHne 1 | Uenu u 3a7a4i MaTeMaTHKH TP OCBOEHHU JIP 05, JIP 09,
Kypca crienuanbHOCTH Yucna v BeIUuciieHus. BeipakeHus U ux JIP 13
MaTeMaTHKH peobpa3oBaHus MP 01, MP 04,
OCHOBHO¥ IIKOJIBI | 2 | YpaBHeHus u HepaBeHCTBA. CHCTEMBI ypaBHEHHIA MP 09
3 | [IpakTHKO-OPHEHTUPOBAHHBIE 3a/Ia4l TEXHOJIOTHYECKOTO OK1-O0K9.
HpO(l)I/IJ'IH IIK 4.3
4 | BxogHoit KOHTPOJIb
JlaGoparopHbie 3aHATHS *
[IpakTueckue 3aHsATHS *
KonTtposnbHbIe pabOTHI *
CamocrosiTenbHas paboTa 00yJaronmxcs *
Pazneu 1. Auredpa. 74 4
Tema 1.1 Copep:xanue yueOHOro MaTepuana 4
Pa3Butne 1 Lensle u panmoHanpHble yncia. JledcTBUTENbHBIE YHCTIA. 2 I1P6 01, IIPO no3HaeamenbHoe
MOHATHSA 0 YUCTIEe Tpubnusicennoe sHaveHue BeIUUUHBL U NOSPEUHOCTIU 04, ITPy 02
npubaudicenutl. Komnnexcuoie uucaa. [lpubnudsicentnvlie JIP 05, JIP 09,
BbIYUCTICHUS. JIP 13
JlaGopaTopHble 3aHATHUS MP 01, MP 04,
ITpakTHYECKHE 3aHITUS 2 MP 09
Ne 1. TIporieHTsI B Tpo)eCcCHOHANBHBIX 3a1a4ax OK 1 -0K9.
TEXHOJIOTUYECKOTO ITPODHIIs 11K 4.3
KonTtposnbHbIe pabOTHI *
CamocrosTenbHas paboTa 00yJaronuxcs *
Tema 1.2. OcnoBbl | Coneprxanne yueOHOTo MaTepualia 28
Tpuronomerpun | 1 | Pagnannas mepa yria. BpamarensHoe nBukenue. Cunyc, 18 I1P6 03, IIPO no3HagamenbHoe
KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIa. 04, TIIPy 01,
2 | ®opMyIibl IPUBEICHUS. I1Py 02

12




HaunmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOro Marepuasia u (opMbl OpraHu3anuu
AeATeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

ProcC CcCoo

Kon
o0pa3oBaTeibHO
ro pe3yJibTara
@rocC Crio

Hanpasienust
BOCIIUTATEILHOM
padoThI

3 | CuHyC, KOCMHYC W TaHI€HC CYMMbl M Pa3HOCTHU JBYX
YTJIOB.

4 | CuHyc ¥W KOCHHYC JBOHHOIO Dopmynsi

NOJIOBUHHOZ2O Y2ild.

yria.

5 | Ilpeobpaszosanus cymmbi mpu2oHOMempuieckux yHKyutl
6 npoussedenue u npouzsedenus 6 cymmy. Boipascenue
MPULOHOMEMPULECKUX DYHKYULL Yepe3 MAHSEHC
NOJ0BUHHO20 AP2SYMEHMA.

IIpocreiiire TPUrOHOMETPUYECKUE YPABHEHUS.

Tpuronomerpuyeckre ypaBHEHUSI.

IIpocmeriwue mpuconomempuieckue HepaseHcmasd.

JIP 05, JIP 08,
JIP 10
MP 03, MP 07,
MP 08

O |00 | I[N

ApKcuHyc, apKKoCunyc, apKmaH2eHc 4ucia.

JlaboparopHbie 3aHATHS

[IpakTrueckue 3aHsATUS

No 2. TIpeobpazoBaHue BbIpaKEHUN C UCIIOIH30BAHUEM
OCHOBHBIX TPUTOHOMCTPHUUYCCKUX TOXKICCTB

No 3. TIpeobpazoBaHus TPOCTEUITUX TPUTOHOMETPUUECKHUX
BBIPAKCHU.

No 4. Pemenue npocTeMImmx TPUrOHOMETPUUECKUX
YpPaBHEHU.

No 5. PelieHrie TPUTOHOMETPUUECKUX YPABHEHHIA.

Ne 6. Penienne TpUroHOMETPUYECKUX YPAaBHEHUH U CUCTEM
YpaBHEHU.

KoHTtposnbHbIe paboThI

CamocrosTenbHas paboTa 00yJaronuxcs

Tema 1.3.
DyHKUUH, UX
CBOMCTBaA M
rpaguxu.

Coneprxanue yueOHOTo MaTepuasa

16

1 | ®ynkuuu. O6nacTh onpeaeaeHns 1 MHOKECTBO
3Ha4YeHHH; rpaduk QyHKIIUH, TOCTPOEHUE TPpaPUKOB
(YHKIMH, 331aHHBIX Pa3IMYHBIMU CIIOCOOAMHU.

2 | CpoiicTBa GyHKIIMHA: MOHOTOHHOCTb, YETHOCTb,
HCUYCTHOCTD, O'PaHUYCHHOCTD, IICPUOANIHOCTD.

14

I1P6 03, IIP6
04, IIPy 01,
I1Py 02
JIP 05, JIP 08,
JIP 10

no3HaesamenbHoe

13




Kon Kon
Oo0bem Hanpasienust
HaumenoBanue | Conep:kanue yueOHOro Marepuaja u (pOpMbl OPraHu3aluu o0pa3oBaTe/ibH | 00pa3oBaTeJIbHO N
pa3/1esi0B U TeM AesITeJIbHOCTH 00y4aroIuxcst B Hacax 0ro pe3yJjbTara | Tro0 pe3yJibTara pocuTareIbuon
®r0C CO0 | ®roc CNo paborei
3 | IlpoMexxyTKu BO3pacTaHus M YObIBaHUS, HAUOOJIbIIIEE U MP 03, MP 07,
HauMEHbIIIEE 3HAUEHUS], TOUKH 3KCTPEMYyMA. MP 08
4 | I'paduueckas unreprperanus. [Ipumepsr
(GYHKIIMOHATBHBIX 3aBUCUMOCTEN B pealibHBIX MpoIeccax
u siBieHusix. O6parueie GpyHkuuu. Oonacms onpeoeneHus
u obnacmo 3Hawenutl oopamuou ynkyuu. I'padux
oOpatHOi (yHKINU. ApHPMETHIECKHUE OTIEpALluU HaJ|
byakumsivu. Crnoxxkaast GyHKIUS (KOMITO3HITHS ).
5 | Iloka3arenbHas, TorapudmMudeckas, cCTeneHHas (yHKIUN
U UX CBOMCTBA.
6 | Tpuronomerpuueckue QyHKIUH. OK'1-0K9.
I'paduku TPUrOHOMETPHUECKUX (DYHKIIHA. K 4.3
7 | Onucanue NPoU3BOACTBEHHBIX MTPOIIECCOB C TOMOIIBIO
rpadukoB GyHKIHII
JlaGoparopHbie 3aHATHS *
[IpakTueckue 3aHsATHS 2
No 7. TIpeobpazoBanue rpadukos.
KoHTtposnbHbIe paboThI
CamocrosiTenbHas paboTa 00yJaronmxcs
Tema 1.4. Kopun, | Conepxanue yueOHOTo Marepuaa 26
CTeNeHn 1 1 | KopHu u crenenu. 14 I1P6 02, IIPO no3HasamenbHoe
Jorapupmsl KopHu HaTypaJibHOM CTENEHHN U3 YKCIa U UX CBOMCTRBA. 04, ITPy 02
2 Crenenu ¢ pallMOHAIbHBIMU ITOKA3aTEsIMU, UX CBOMCTBA. JIP 05, JIP 08,
3 | CremneHu ¢ AEMCTBUTEIBHBIMY MTOKA3ATEISIMHU. JIP 10
Ceoticmea cmenenu ¢ 0eticmeumenbHbiM NOKA3AMeeM. MP 03, MP 07,
4 | Jlorapudwm. Jlorapudm uucrna. MP 08
5 | OcnosHoe nozapughmuueckoe moxrcoecmao.
6 | JlecaTuuHble U HATypaIbHBIC JIOTApU(PMBI.
7 | llpaBuna nericTBHii ¢ Torapudmamu.

JlaboparopHbie 3aHATHS

14




HaunmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOro Marepuasia u (opMbl OpraHu3anuu
AeATeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

ProcC CcCoo

Kon
o0pa3oBaTeibHO
ro pe3yJibTara
@rocC Crio

Hanpasienust
BOCIIUTATEILHOM
padoThI

[IpakTHueckue 3aHATUS

No 8. TIpeobpazoBanue anredpandecKux BeIpakeHuH (44).

No 9. TIpeobpazoBaHue palOHAIBHBIX BBIPAXKEHUN

Ne 10. IlpeoGpazoBaHue HppaOHAIBHBIX BHIPAXKECHUN

No 11. IIpeoOpa3zoBaHne CTETIEHHBIX M TTOKA3aTEIbHBIX
BBIPAKCHU I

No 12. TIpeoOpazoBanue JorapuMHUIECKUX BBIPAKECHUN

12

KonTtposnbHble paboThI

CamocrosiTenbHas paboTa 00yJaronmxcs

Pazpea 2.

Havyaja MmaTeMaTH4YeCKOro aHAJIU3a.

364

Tema 2.1
IIpousBoanas
(pynkuumn, ee
NpUMEHeHHe

ConepxaHue y4eOHOro Marepuasa

30

1 | IlonsiTue o mpeaene nociaeaoBaTeIbHOCTH. [[nmnHa
OKPY>KHOCTH U TUIOLIAJb KPyra KaK Mpeesbl
OCJIE0BATEILHOCTEN

ITonsatue npousBoanoii. [IponsBonHble GyHKINN

[Ipon3BoIHBIE CYMMBI, pa3HOCTH

IIpon3BoaHBIE IPOU3BEACHMS, YACTHOTO

(LIRS RS O]

I'eomerpuyeckuii  CMbBICT NPOU3BOAHOM. DU3MYECKUU

CMBICJI IEPBOM U BTOPOM MPOU3BOAHOM

6 | ®usnueckuil CMBICI IPOU3BOIHON B MPO(ECCHOHATBHBIX
3ajja4yax TEXHOJOTHYECKOro Mpopuiis

12

JlaboparopHble 3aHATHS

[IpakTrueckue 3aHATUS

Ne 13. Bolunciienne npou3BOJHBIX.

©

Ne 14. Beruncnenue mpou3BOIHBIX CIOKHON (PYHKIINH.

=

15. BbluucineHue TPOU3BOAHBIX TPUTOHOMETPUUECKUX
GYHKIHH.

No 16. Beruucienve npor3BOJHbBIX MOKa3aTEIbHON U
JorapupMUIecKor QyHKITHIHA.

18

IIP6 01, IIP6

05, TPy 02,

TPy 03, TIPy 04

JIP 05, JIP 09,

JIP 13

MP 01, MP 04,
MP 09

OK1-0OK09.
IIK 4.3

nosHaeamellbHoe

15




Oo0bem Kon Kon Hanpasienust
HaumenoBanue | Conep:kanue yueOHOro Marepuaja u (pOpMbl OPraHu3aluu o0pa3oBaTe/ibH | 00pa3oBaTeJIbHO N
pa3/1esi0B U TeM AesITeJIbHOCTH 00y4aroIuxcst B Hacax 0ro pe3yJjbTara | Tro0 pe3yJibTara pocuTareIbuon
®I0C COO0 | ®rocC CHO paborsi
Ne 17. HaxoxnaeHue ypaBHEHMs KacaTelbHON K rpaduxy
GyHKIIH.
Ne 18. Ormpenenenrie KpUTHUECKUX TOYEK  (YHKIIHUH,
MaKCHMYMOB ¥ MUHUMYMOB.
Ne 19. OnpeneneHre MAaKCUMYMOB U1 MUHIMYMOB (DyHKITHH.
No 20. TIpumeneHue poU3BOAHON K MCCIIEAOBAHHIO (DYHKITHI
Y TIOCTPOCHUIO TPa(PHUKOB.
Ne 21. Beruucnenue HanOONBIIETO U HAMMEHbBIIETO 3HAUECHUS
GyHKIHN.
KonTtposnbHbIe pabOTHI
CamocrosTenbHas paboTa 00yJaronxcs
Tema 2.2. Copepxanue yaeOHOT0 MaTepuana 6
IlepBooOpa3znasiun | 1 ITepBooOpazHas. OCHOBHOE CBOMCTBO NEPBOOOPA3HOM. I[1P6 01, TIIP6
HHTErpaja 2 [Ipumenenue ONpeJIETICHHOTO WHTErpasa TUTSE * 05, IPy 02, nosHasamenvbHoe
HaXO0XJIEHU IUIOAN KPUBOJIMHENHON TpaIeIH. [TPy 03, I1Py 04
®dopmyna Hetorona—Jleiioamia. JIP 05, JIP 09,
JlaGopaTopHbIE 3aHATHS * JIP 13
[IpaKTHYECKHUE 3aHATHUS MP 01, MP 04,
No 22. TlpumeHeHus MHTETpaJia B 3a7a4ax MpodecCHOHAITbHON MP 09 OK I -OK®9.
HAIMPABIEHHOCTH TEXHOJIOTHYECKOTO PO K 4.3
KonTtposnbHbIe pabOTHI
CamocrosTenbHas paboTa 00yJaronuxcs
Paznen 3. KomOuHaTOpUKa, CTATUCTHKA M TEOPUS BEPOSITHOCTEH 16 u
Tema 3.1. Copep:xanue yaeOHOTO MaTepuana 8
DJIeMEHThbI 1 OCHOBHBIE TOHATHUSI KOMOWHATOPHKHU. 4 I[1P6 07, TIIP6 No3HaB8amenbHoe
KOMOMHATOPUKH | 2 CpolicTBa OMHOMUHAIBHBIX KOA()(PHUIIMEHTOB. 08, IIPy 02,
Tpeyronpuuk [Tackans. [1Py 03, ITPy 05
JlaGoparopHbie 3aHATHS * JIP 05, JIP 07,
[IpaKTHYECKHE 3aHATUS 4 JIP 13
MP 01, MP 05,

No 23. 3agaum Ha MoJCYET YMCiIa pa3MElIeHNH, IEPECTaHOBOK,

16




Oo0bem Kon Kon Hanpasienust
HaumenoBanue | Conep:kanue yueOHOro Marepuaja u (pOpMbl OPraHu3aluu o0pa3oBaTe/ibH | 00pa3oBaTeJIbHO N
pa3/1esi0B U TeM AesITeJIbHOCTH 00y4aroIuxcst B Hacax 0ro pe3yJjbTara | Tro0 pe3yJibTara pocuTareIbuon
®r0C CO0 | ®roc CNo paborei
COYETaHUM. MP 08
Ne 24. Pemenue 3amau Ha iepedop BapuaHToB. Pemenue 3agaq
o ¢opmyne ounoma HeroToHa.
KonTtposnbHbIe pabOTHI *
CamocrosTenbHas paboTa 00yJaronuxcs *
Tema 3.2. Copep:xanue yueOHOro MaTepuana 4
DJIeMEeHThI 1 CoObITHE, BEpOSITHOCTD COOBITHSL. 4 I1P6 07, IIPO no3HagamenbHoe
TeOpHuH Tlousmue o nezasucumocmu coovimuil. J{uckpemmast 08, IIPy 02,
BEpPOSITHOCTEM CAY4aliHas 6eIUYUHA, 3aKOH ee PACnpeOeeHUsl. [TPy 03, I1Py 05
Yucnoswvie xapakmepucmuku OUCKPEMHOU CIYYAUHOU JIP 05, JIP 07,
senuyunsl. [lonamue 0 3aKk0He DONLUUX YUCEI. JIP 13
2 BeposTHOCTH B 331a4yax TEXHOJIOTHYECKOT0 Mpoduis MP 01, MP 05, OK1-0K09.
JlaGopaTopHble 3aHATHUS * MP 08 1K 4.3
[TpakTrueckue 3aHIATHS *
KonTtposnbHbIe pabOTHI *
CamocrosTenbHas paboTa 00yJaronuxcs *
Tema 3.3. Copep:xanue yueOHOro MaTepuana 4
DJIeMeHTBI 1 [IpencraBnenue AaHHBIX. (TaOIMILIBI, JHATPAMMBI, 2 I1p6 07, IIPO OK 1-0K09. no3HaeamenbHoe
MaTeMaTH4YeCKOM rpauKn), ceHepaIbHas COBOKYNHOCHb, 8b1OOPKA, 08, IIPy 02, 1K 4.3
CTATHCTHKHU cpeoHee apudmemuyeckoe, MEOUAHd. [TPy 03, TPy 05
2 Tonamue o 3a0auax mamemamudeckou cmamucmuxy. JIP 05, JIP 07,
JlaboparopHeble 3aHATHS * JIP 13 OK1-0K09.
[IpaKTHYECKHE 3aHATUS 2 MP 01, MP 05, IIK 4.3
Ne 25. 3ajiaun MaTeMaTHYECKOM CTATHCTHKH MP 08
TEXHOJIOTUYECKOTO MPOoduIs
KonTtposnbHbIe pabOTHI *
CamocrosTenbHas paboTa 00yJaronuxcs *
Pasznea 4. I'eomerpust 544
Tema 4.1 Ilpambie | Conepxkanue yueOHOTO MaTepuaa 20
U IJIOCKOCTH B 1 | AKCHOMEI CTEpPEOMETPHH U HX CIIEICTBUSI. 16 I1P6 02, IIPO NO3HABAMENbHOE
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Kon Kon
Oo0bem Hanpasienust
HaumenoBanue | Conep:kanue yueOHOro Marepuaja u (pOpMbl OPraHu3aluu o0pa3oBaTe/ibH | 00pa3oBaTeJIbHO N
pa3/1esi0B U TeM AesITeJIbHOCTH 00y4aroIuxcst B Hacax 0ro pe3yJjbTara | Tro0 pe3yJibTara pocuTareIbuon
®roC CO0 | ®rocC Clo paborsi
NMPOCTPAHCTBE 2 B3anMHOe pacnonokeHne IByX NPsIMbIX B MPOCTPAHCTBE. 03, I[TPy 02
3 [TapannensHOCTb NPsAMOIL U M10cKOCTH. [lapannenbHOCTh JIP 06, JIP 07,
IIJIOCKOCTEH. JIP 08
4 [TepneHAMKYISIPHOCTD TIPSIMOM M TUTOCKOCTH. MP 02, MP 04,
5 | lepnenauxynsp u HakiIoHHas. Teopema o Tpex MP 05, MP 08
NEePIEeHIUKYIIsIpax
6 YroJ1 Mexay NpsIMOM U IUIOCKOCTBIO. JIByrpaHHBIN yroJl.
7 Yron mexay miockocTsiMu. [lepneHauKyaspHOCTh ABYX
IIJIOCKOCTEM.
8 ['eomeTpuyeckue npeodpa3oBaHus TPOCTPAHCTBA:
napaieNbHbIA IepPeHOC, CHMMETPHS OTHOCUTEIHHO
IJIOCKOCTH.
[TapanenbHoe MPOEKTUPOBAHHUE.
JlaboparopHbie 3aHATHS *
[IpakTrueckue 3aHsATHS
Ne 26. N300paxkeHre NpOCTPaHCTBEHHBIX (UTYD.
No 27. Pemienue 3a71a4 Ha NEPIEHANKYISIPHOCTD TIIOCKOCTEH.
KoHTtposnbHbIe paboThI *
CamocrosiTenpHas pabota 00yJaronmxcs *
Tema 4.2. Copep:xanue yaeOHOTO MaTepuana 8
Koopaunarbim | 1 [IpssMmoyrosibHAs (IeKapTOBa) CUCTEMA KOOPJIMHAT B 8 ITP6 08, ITPy 02 NO3HABAMENbHOE
BEKTOPbI npoctpaHcTse. PopMyria pacCTOSHUS MEXKIY ABYMS JIP 06, JIP 07,
TOYKAMHU. JIP 08
2 KoopauHatsl cepeiuHbl OTpe3Ka MP 02, MP 04,
3 | Bekropsl. Monynb BekTopa. PaBeHCTBO BEKTOPOB. MP 05, MP 08
CrokeHne BEKTOPOB. Y MHOKEHHE BEKTOPA Ha YHCIIO. OK 1 -0K9.
4 BekTopHOe mpocTpaHCTBO B MPo(hecCHOHANBHBIX 3a/1a4ax 11K 4.3
JlaboparopHeble 3aHATHS *
[TpakTrueckue 3aHATHS *
KoHTtposnbHbIe paboThI *
%k

CamocrosiTenbHas paboTa 00yJaronmxcs
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Oo0bem Kon Kon Hanpasienust
HaumenoBanue | Conep:kanue yueOHOro Marepuaja u (pOpMbl OPraHu3aluu o0pa3oBaTe/ibH | 00pa3oBaTeJIbHO N
pa3/1esi0B U TeM AesITeJIbHOCTH 00y4aroIuxcst B Hacax 0ro pe3yJjbTara | Tro0 pe3yJibTara pocuTareIbuon
®r0C CO0 | ®roc CNo paborei
Tema 4.3. Copep:xanue yueOHOTo MaTepuana 26
MHuororpanauku | 1 MHororpaHHHUKH (BEpIIUHEI, peOpa, TpaHu 18 I1P6 01, IIPO no3HaeamenbHoe
U TeJla BpalleHus MHOTOTPAHHUKA;, PA36EPMKA, MHO202PAHHbBLE Veilbl). 06, IIPy 02,
Buvinyknvie mHocoepannuxu. [Py 03
2 IIpusma. Ilpsmas u wHaknonwnaa npusma. IlpaBunbHas JIP 06, JIP 07,
npusma. [Tapamtenenumnen. Kyo6. JIP 08
3 | lupamuma. TlpaBunbHas  nupamuna.  Yceueunas MP 02, MP 04,
nupamuod. [Mpencrasnenue 0 NpPaBUIILHBIX MP 05, MP 08
MHOTOTpaHHHUKaxX (TeTpa’ap, KyO, OKTadp, NOAEKadAp U
HUKOCAdIP).
4 [TpuMepsl CUMMETpPHI B POPECCUIX M CHENHUATBHOCTSIX OK 1 -OK9.
TexHonoruyeckoro npoduns (Ceuenus kyba, IPU3MBI U 1K 4.3
UPAMUJIBI).
5 Hunuaap u KoHyc. Yceuennwiii konyc.
OcHoBaH#ue, BEICOTa, 00KOBasi TOBEPXHOCTH,
oOpa3yromas, pa3Beprka. Ocesvie ceuenus u ceueHus,
napanienbHule 0OCHOBAHUIO.
6 [Tap u cdhepa, ux ceuenus. Kacamenvbras niockocmo K
cghepe.
7 O6bem u ero uzmepenue. Dopmynsl oObemMa KyOa,
OPSIMOYTOJIBHOTO MapajulesenuIeia, TPU3MBIL, IIHJIHHAPA
8 ®opmynel o0beMa NHUpaMuibl W KoHyca. Dopmyibl
o0BeMa mapa 1 iomanu chepsl. OK'1-0OK9.
Pacuer o6beMa BMECTUMOCTH BEIIIECTB IK 4.3
10 | Ilmomaau moBepxXHOCTEH KOMOMHHUPOBAHHBIX OKI'}K_A?.’{{ 9.

TCOMETPHUYCCKUX TCJI

JlaGoparopHbie 3aHATHS

[IpakTueckue 3aHsATHS

No 28. Pemienue 3anau no teme «lIpsimas mpuzmay.

Ne 29. Pemenue 3anau no teme «llapamnenenuneny.

No 30. Pemienue 3amau o teme «lIupamugay.
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HaunmenoBanue
pa3esioB U TeM

Coaeprxanue yueOHOro Marepuasia u (opMbl OpraHu3anuu
AeATeJIbHOCTH 00y4aIoIHuXCs

O0BeM
B 4yacax

Kon
o0pa3oBaTe/ibH
0ro pesyJjbrara

ProcC CcCoo

Kon
o0pa3oBaTeibHO
ro pe3yJibTara
@rocC Crio

Hanpasienust
BOCIIUTATEILHOM
padoThI

No 31. BeluucineHue mioniagyd MOBEPXHOCTEN MWJIMHApPA U
KOHYCa.

KonTtposnbHbIe pabOTHI

CamocrosiTenpHas paboTa 00yJaronuxcs

Pa3nea 5.

YpaBHEHUs M HEPABEHCTBA.

Tema 5.1.
YpaBHeHus u
HEpPaBEeHCTBA

Coneprxanne yueOHOT0 MaTepuasa

1 HaxosxneHue Hen3BeCTHOU BEIMYUHEI B 3aJa9ax
TEXHOJIOTHYECKOTO MPOdUIIS.

2 HNurteprperanus pe3ynbrara, yueT pealbHbIX
OTpaHUYECHUN.

JlaboparopHbie 3aHATHS

[IpakTueckue 3aHsATHS

No 32. Pemenue uppaliiOHAIbHBIX YPaBHEHUH.

Ne 33. Pemienue uppanyioHalIbHbIX CUCTEM YpaBHEHUI.

No 34, PemenHue moOKa3aTelbHBIX YpPAaBHEHUM U CHUCTEM
ypaBHEHHIH. (4)

No 35. Pemienue nokaszaTeIbHbIX HEPABEHCTB.

Ne 36. Pemienne norapumMuuecKux ypaBHEHHUH.

No 37. Pemenue norapuyMUYECKUX CUCTEM YpaBHEHUH

No 38. Pemenue norapuMuuecKnux HEPaBEHCTB.

Ne 39. Pemienrie HepaBeHCTB METOJIOM HHTEPBAIOB (4)

20

KonTtposnbHbIe pabOTHI

CamocrosTenbHas paboTa 00yJaronuxcs

[IP6 01, IIP6
04, TPy 02

JIP 07, JIP 09,
JIP 10

MP 01, MP 02,

MP 04

OK1-0K09.
IIK 4.3

no3HasamelbHoe

Pazpgea 6.

IloBTOpEHME

10 g

Tema 6.1
HasBanmne TeMbI

Coneprxanue yueOHOTo MaTepuaa

10

1 | IIpeoOpa3oBanue BBIpAXKEHHIA, COACPIKALINX PAUKAIIBL.

2 | IlpousBoaHas. [IpumeHenne npon3BOIHOM.

3 | IlepBooOpa3Has.

no3raesamienlbHoe
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Kon Kox
Oo0bem Hanpasienust
HaumenoBanue | Conep:kanue yueOHOro Marepuaja u (pOpMbl OPraHu3aluu o0pa3oBaTe/ibH | 00pa3oBaTeJIbHO N
pa3/1esi0B U TeM AesITeJIbHOCTH 00y4aroIuxcst B Hacax 0ro pe3yJjbTara | Tro0 pe3yJibTara pocuTareIbuon
®I0C COO0 | ®rocC CHO paborsi
4 | Beruucienue miomaaen Guryp.
5 | Pemienne reoMeTpuYECKUX 33124 Ha BBIYUCIIEHUE
TJIOMIAACH TOBEPXHOCTEN Tl
6 | Permenue reoMeTprUYECKUX 3a71a4 Ha BBIYKCICHUE 00BEMOB
TeJ
JlaboparopHbie 3aHATHS *
[IpakTueckue 3aHsATHS *
KonTtposnbHbIe pabOTHI *
CamocrosTenbHas paboTa 00yJaronxcs *
Koncyabranumn 64
JK3aMeH 64
Bcero: 234 4
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4. YCJIOBUS PEAJIM3ALIMU ITPOI'PAMMBI YYEBHOI'O IIPE/IMETA

TpeOoBaHNsi K MUHUMAJIbHOMY MaTePUAJIbHO-TEXHUYECKOMY O0ecne4eHH 0
Peanuzamust mporpamMmbl  ydeOHOTO TmpeaMeTa TpeOyeT Haiuuus YydeOHoro kaOuHeTa

Matemaruka; 1abopaTopuii — He MPEAYCMOTPEHO

O6opynoBaHue yueOHOTO KaOHUHEeTA:
- TOCAJI0YHBIE MECTA MO KOJIHMYECTBY 00YJArOIIUXCS;
- pabodee MecTo MPETnoIaBaTes;
- KOMIUIEKT y4eOHO-HarJIsIIHBIX TTOCOOHIA;
- KOMIUIEKT 3JIEKTPOHHBIX BUACOMATEPHATIOB;
- 3aJIaHusl JUTE KOHTPOJIBHBIX PaloT;
- po¢heCCHOHAIEHO OPUEHTHPOBAHHBIE 33/1aHUS;

- MaTCpuraJibl SK3aMCHaA.

TexHuueckue cpeacTBa 00y4eHuUs:
- IEPCOHAJIBHBIN KOMIIBIOTED C BBIXOJOM B ceTh MIHTEpHET

Ob6opynoBanue nabopaTopuu 1 paboUUX MECT Ja0opaTopuu: He MPEeTyCMOTPEHO

HNudopmanmnonHoe odecnevyenne 00y4eHust

OCHOBHBIE HCTOYHUKH

Jns nmpenogaBareneit

1. ®enepanbHblif 3akoH oT 29.12.2012 Ne 273-D3 «O06 o6pa3oBanuu B Poccuiickoit denepanuny.

2. Ilpukaz MunuctepcrBa obpazoBanus u Hayku P®D ot 17.05.2012 Ne 413 «OO6 yTBepkaeHHH
(dbenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAapTa cpeaHero (MoJIHOTO) o0mero o6-
pa3oBaHUAN.

3. Ilpuka3z MunucrtepctBa obpazoBanus U Hayku PD or 29.12.2014 Ne 1645 «O BHeceHuu wus-
meHenuil B IIpukaz MunucrepctBa oOpa3oBanusi u Hayku Poccuiickoit @eneparun ot 17.05.2012 Ne
413 «"OO0 yrBepxkaeHHH (GeaepabHOTO0 TOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAApTa CPEIHETO
(mosHOTO) O0IIIETO 0Opa3oBaHMs"».

4. Tlucemo /[lemapTamMeHTa TOCYAApCTBEHHOW IMOJUTHKU B c(epe MOATOTOBKH PabOUYMX KaapoB U
JIIO MunucrepctBa oOpasoBanusi U Hayku P® ot 17.03.2015 Ne 06-259 «PexomeHmamuu 110

OpraHM3aly TMOJIY4YeHHs] CpeAHero oOIiero obpa3oBaHUs B Ipefesiax OCBOCHHsS 00pa30BaTeIbHBIX
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IporpamMM CpelHero npodeccruoHaIbHOro 00pa3oBaHUs Ha 0a3e OCHOBHOTO OOLIET0 OOpa3oBaHHS C
yueToM TpeOoBaHUH (herepalbHBIX TOCYJapCTBEHHBIX O0pa30BaTEIbHBIX CTAHAAPTOB U IMOJTy4aeMOM
po¢eCCUu WK CICIUATBHOCTH CPEAHETO MTPOPECCHOHATIEHOTO 00pa30BaHUS.

5. Ilucemo JlemapramMeHTa TOCYIapCTBEHHOW TIOJUTUKH B cdepe oOmero oOpa3oBaHUsA

Munnpocsemenus Poccun ot 03.03.2023 Ne 03-327.

Jnst ctyaeHToB

1. AnekcannpoB, A.J[. Marematuka: anrebpa W Hadajga MaTeMaTHYECKOTO aHaIM3a,
reomerpus. ['eomerpus. 10-11 xmaccer : yuebnuk / A Jl. Anekcanapos, JI.A. Bepuep, B.W. Pookuk. —
M. : M3parenscTBO «lIpocsemenner, 2020. — 257 c.

2. Mopnkosuy, A.I'. Anrebpa u Havana Maremarndeckoro anammza. 10 kmace: B 2 4. Y. 1.
YueOHUK I ywarmmxcst oOmieoOpa3oBaTelnbHbIX yupexaeHui (mpodwibHblii  ypoBenb) / A.l.
Mopakosuy, I1.B. Cemenos. - M. : Muemo3una, 2020. - 457 ¢

3. Mopakosud, A.I'. AnreOpa u Hauana maTemMarnueckoro ananusa. 11 kmacc: B 2 4. Y. 1.
YueOHUK I ywarmmxcst oOmieoOpa3oBaTelbHbIX yupexkaeHui (mpodwibHblii ypoBenb) / A.l.
Mopakosuy, [1.B. Cemenos. - M. : Maemo3una, 2020. - 351 c.

4. MopnakoBuy, A.I'. AnreOpa u Hadana mMaremaTnueckoro ananusza. 10 kiacc: B 2 u. Y. 2.
3amauHuK JUIS ydamuxcs o01eo0pa3oBaTeNbHBIX yUpexJIeHu (mpoduibHbli ypoBeHb) / A.T.
Mopakosuy, JI.O. [lenumena, JI.U. 3BaBuy [u ap.] - M. : Muemosuna, 2020. - 336 c. — ISBN: 978-5-
346-01202-3/ - TekeT : HEMMOCPEICTBEHHBIN

5. Mopakosuy, A.I'. Anrebpa n Hauasa MmareMaTrueckoro aHanu3za. 11 kmace: B 2 4. Y. 2.
3amauHuK A yJaumxcst 001meo0pa3oBaTeNbHbIX yupekaeHui (mpoduiabHblil yposens) / A.L.
Mopakosuy, JI.O. [lenumena, JI.W. 3BaBud [u ap.],- M. : Maemo3una, 2020. - 137 c.

I[OIIO.HHI/[TCJILHBIG HCTOYHUKH

s npenogasarenen
I. Enunas xomneknus tudpoBbix oOpazoBaTenbHBIX pecypcoB. - URL: http://school-

collection.edu.ru / (mara obpamienus: 08.07.2021). - TekCT: 37IeKTPOHHBIH.

2. Nudopmannonnas cucrtema «EnuHOE OKHO JOCTyNa K 00pa3oBaTeIbHBIM pecypcamy. -

URL: http://window.edu.ru / (nara o6pamienus: 02.07.2021). - TekcT: 37eKTPOHHBIH.

3. Hayunas osnextponnas Oumbmumorexka (HODB). - URL: http:/www.elibrary.ru (mata

obpamenust: 12.07.2021). - TekcT: 3MeKTPOHHBIH.

4. ®enepanbublii mopran «Poccuiickoe odpazoBanue». - URL: http://www.edu.ru / (nara

obpamienusi: 02.07.2021). - TekcT: 37eKTPOHHBIH.
5. @enepanbHblii  HEHTp  HMH(OpMaMOHHO-00pa3oBaTeNbHBIX  pecypcoB. -  URL:

http://fcior.edu.ru / (nara obpamenus: 01.07.2021). - TeKCT: 27I€KTPOHHBIN.
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s cTyieHToB.

1. Bcepoccuiickue wunTepHeT-omummuanbl. - URL: https://online-olympiad.ru / (mara oOGpamenus:

12.07.2021). - TekcT: 3IEKTPOHHBIMN.

2.CnpaBOYHHK o MaTeMaTHKe JUTS IIKOJIbHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm / (mara obOpamenus: 12.07.2021). - Tekct:
3JIEKTPOHHBIN.

1. OtkporTeii komemk. Marematuka. - URL:  https://mathematics.ru / (mata oOparmieHus:

08.06.2021). - TekcT: 371EKTPOHHBIM.

2. ToBtopum marematuky. - URL: http://www.mathteachers.narod.ru / (mata oOparieHus:

12.07.2021). - TekcT: 37€KTPOHHBIMN.

3. Cpennsis marematudeckass uHTepHeT mkoja. - URL: http://www.bymath.net / (nata obpamenus:

12.07.2021). - TekcT: 31€KTPOHHBIM.
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5. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB
OCBOEHMSA YYEBHOTI'O IIPEJIMETA

HaumeHoBaHue 00pa3oBaTe/IbHbIX
pesyabratoB ®I'OC COO (npeameTHbIe
pe3yabrarsl — [Py

MeToabl OLIEeHKH

[Py 01 cdopmupoBaHHOCTH MpeACTaBICHUN O
HE00XOAMMOCTH J10Ka3aTeIbCTB MPU
000CHOBAHHUU MaTEMaTHYECKUX YTBEPKICHUN
U POJIM aKCOMAaTHKH B IIPOBEIEHUHU
JENYKTUBHBIX PacCyXJI€HUN;

[TPy 02 chopmupoBaHHOCTH TOHATHITHOTO
anmapara 10 OCHOBHBIM pa3JielaM Kypca
MaTeMaTHKH; 3HaHUH OCHOBHBIX TEOPEM,
bopMysT U yMEHUS X PUMEHSATh; YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HaXOIUTh
HECTaHIAPTHBIE CIIOCOOBI peIIeHHs 3a/]1a4;

[TPy 03 chopmupoBaHHOCTH YMEHHIT
MOZJCIIMPOBATh PCAJIbHBIC CUTYalluH,
MCCIIEIOBATh MMOCTPOSHHBIE MOJICIIH,
MHTEPIPETUPOBATH ITOTYYEHHBIN PE3yJIbTaT;

[TPy 04 chopmupoBaHHOCTH MPEICTABIICHUN
06 OCHOBHBIX ITOHATHAX MaTEMaTHYCCKOI'O
aHaJlM3a U UX CBOMCTBAaX, BIaJICHUE YMEHUEM
XapaKTepu30BaTh MOBeJIeHHE (DYHKIIHIA,
MCIIOJIb30BaHUE TIOTYYEHHBIX 3HAHUH [
OINMMCAHUS U aHAJIN3a PCAJIbHBIX BaBHCHMOCTeﬁ;

[TPy 05 BnageHne yMEHUSAMHU COCTaBICHUS
BEPOSTHOCTHBIX MOJIEJICH TIO YCIIOBHUIO 3a/1a4H
Y BBIUMCJICHHSI BEPOSITHOCTH HACTYIICHUS
COOBITHIA, B TOM YHCIIE C TPUMEHEHUEM
hopMysT KOMOMHATOPUKH M OCHOBHBIX TEOPEM
TEOpPUU BEPOSTHOCTEI; NCCIICTOBAHUS
CJIy4alfHbIX BEJTMYMH IO UX PacIpeie]IeHHIO.

OL[eHKa PE3YJIbTATOB YCTHBIX OTBCTOB, PCIICHUA
3a/1a4 (B TOM 4yucIie mpodecCHoHaIbHO
OpI/IeHTI/IpOBaHHbIX), BBITIOJTHCHU A
NPaKTUYECKHUX, WHIUBHYyaTbHBIX U
CaMOCTOSITENILHBIX PaboT, 3a/laHUi IK3aMeHa.
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JINCT AKTYAJIM3ALIMN TTPOI'PAMMBI

Jara akTyanuzanuu Pe3ynbTaTel akTyanuzanuu
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ITPHJIOKEHUE 1

Cunxponnzanus oopasosaresbHbIX pe3yiabTaroB PT'OC COO u @I'OC ClIO

HaumenoBanne OK, IIK
coraacuo ®I'OC CIIO

HauMeHoBaHHe JUYHOCTHBIX
pe3yabtatos (JIP)
coriaacuo ®I'oC COO

HaumeHoBaHue
MetanpeametrHbix (MP)
pe3yabTaToB
corjiacio ®I'OC COO

OK 01. Beibupats criocoOb1
perieHus 3a1a4
npodecCHOHAIBHON
ACATCIIBHOCTH NPUMCHUTCIIBHO K
Pa3INIHBIM KOHTEKCTAM;

JIP 13 oco3HaHHBII BBIOOD
Oynymieit mpodeccun u
BO3MOKHOCTEN peanu3anuu
COOCTBEHHBIX YKU3HEHHBIX
[IJIAHOB; OTHOIIIEHHE K
npoecCHOHABLHOM
JIEITENHLHOCTH KaK BO3MOXKHOCTH
y4acTus B PEeIICHUH JTUIHBIX,
0OIIIeCTBEHHEIX,
rOCY/IapCTBEHHBIX,
00IIeHaIMOHATILHBIX MTPOOJIEM.

MP 01 ymeHue camMOCTOSITEIBHO
OMPEACIIATh LEIN ACATCIbHOCTHU U
COCTaBJIATH IUIaHbI JESATENbHOCTH;
CaMOCTOATENIbHO ~ OCYILECTBIIATD,

KOHTPOJINPOBATH i
KOPPEKTUPOBATh  JESATEIbHOCTH;
HCIIONL30BaTh BCE BO3MOJKHBIE
pecypchl JUIst JOCTHKEHUSA
IOCTaBJICHHEIX eyen Hu
peanu3anuu IUIAaHOB
JEeITEIbHOCTH; BBIOMPATH
YCHGIJ_IHBIG CTpaTeFI/II/I B

PA3JIMYHBIX CUTYyallUuAX,

OK 02. Mcnonb3oBaTh
COBPEMEHHBIE CPEJICTBA MTOKCKA,
aHaJu3a ¥ UHTePIpETaIluU
uHpopmanuu u
UH(POPMAIIMOHHBIC TEXHOJIOTUU
JUTSL BBITIOJTHEHUS 3a/1a4
npodecCHoHATBLHOMI
JeSITeTTbHOCTH;

JIP 06 TonepanTHOE CO3HAHUE U
MIOBE/ICHHUE B MOJIUKYJIBTYPHOM
MHpE, TOTOBHOCTh U CIOCOOHOCTh
BECTH JTHAJIOT C IPYTUMH
JFOJIbMH, JIOCTUTATh B HEM
B3aUMOIIOHMMAHWSI, HAXOJUTh
oO0IIue ey U COTPYAHUYATh IS
UX JIOCTH)KEHHSI, CIIOCOOHOCTh
HPOTUBOCTOSTH UCOIIOTHH
IKCTPEMHU3MA, HAIIMOHATHM3MA,
KceHO(oOUH, TUCKPUMUHAITIH 110
COIMATIbHBIM, PETUTHO3HBIM,
pacoBbIM, HAIMOHAILHBIM
HpU3HAKaM U IPYTHM
HETaTUBHBIM COLUAIBEHBIM
SIBJICHUSIM;

MP 03 BrnaneHue HaBbIKAMU
MMO3HABATEIHHOU, YIeOHO-
HCCIIEA0BATEIBCKON U IIPOEKTHOU
NesITeIbHOCTH, HaBbIKaMU
paspereHus mpooieM;
CIOCOOHOCTH ¥ TOTOBHOCTb K
CaMOCTOSATEJIbHOMY TTOUCKY
METOJIOB pELIeHHsI TPAKTUYECKUX
3a/1a4, MPUMEHEHHUIO Pa3TUIHBIX
METOJIOB MO3HAHMUS,

OK 03. IlmanupoBats u
pean30BbIBATH COOCTBEHHOE
npodeccruoHaIbHOE U
JUYHOCTHOE Pa3BUTHE,
IpeANPUHUMATEIBCKYIO
JIeITEIILHOCTD B
npodeccruoHanbHOM cdepe,
UCTIONIb30BATh 3HAHUS 110
(rHAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIHSIX;

JIP 08 HpaBCTBEHHOE CO3HAHME U
MOBEJICHHE HAa OCHOBE YCBOCHUS
00111e4€eII0BEYECKHUX LIEHHOCTEH;

MP 04 rotoBHOCTbH U
CIIOCOOHOCTH K CAaMOCTOSITEITEHOM
MH(pOPMAIIMOHHO-
MO03HABATEIbHOM J1€ITEIHbHOCTH,
BIIQ/ICHUE HABBIKAMU TIOTYyYCHUS
HE0O0X0MMOM HHPOPMAITIH U3
CJIOBapey pa3HbIX TUIIOB, YMEHUE
OpPUEHTUPOBATHCS B PA3IUYHBIX
MCTOYHMKAX UH(OpMAIHH,
KPUTHYECKH OLIEHUBATh U
HMHTEPIPETUPOBATH HHPOPMAIIHIO,
MOJIy4aeMYI0 U3 PA3ITUYHBIX
HMCTOYHUKOB;

OK 04. 3ddextuHO
B3aMMO/ICIICTBOBATh U PabOTATh
B KOJUIGKTHBE U KOMaH]IE;

JIP 07 HaBBIKK COTPYIHUYECTBA
CO CBCpCTHUKAMHU, 1E€TbMU
MJTIaJIIET0 BO3pacTa, B3pOCIbIMU
B 00pa3oBaTeNnbHOM,
00IIIECTBEHHO TOJIE3HOM, YIeOHO-

MP 02 ymeHne npolyKTUBHO
00IIaThCs U B3aMMOJICHCTBOBATH
B MPOILIECCE COBMECTHOM
ACATCIIbHOCTH, YYUTLIBATD
MO3UIMU IPYTUX YYaCTHUKOB
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HaumenoBanne OK, IIK
coraacuo ®I'OC CIIO

HauMeHoBaHHe JUYHOCTHBIX
pe3yabtatos (JIP)
coriaacuo ®I'oC COO

HaumeHoBaHue
MetanpeametrHbix (MP)
pe3yabTaToB
corjiacio ®IroC COO

HCCIIEIOBATENILCKOM, TPOEKTHOMN 1
JPYTUX BUJAX IEATEIBHOCTH;

NeATEeTbHOCTH, 3PHEKTHBHO
pa3pemarts KOHQIUKTHI;

OK 05. OcyiiecTBasTh YCTHYIO
U MUCbMCHHYIO KOMMYHUKAIUIO
Ha TOCYJJapCTBEHHOM SI3bIKE
Poccuiickoit @enepanuu ¢
y4eTOM OCOOCHHOCTEH
COLMAJIBHOIO U KYJIBTYPHOI'O
KOHTEKCTa;

JIP 09 rOoTOBHOCTH M CITIOCOOHOCTH
K 00pa30BaHUIO, B TOM YHCIIE
caMmoo0pa30BaHMIO, Ha
MPOTSKEHUU BCEU KU3HU,
CO3HATEJIbHOE OTHOILIEHHE K
HENPEPHIBHOMY 00pa30BaHUIO KaK
YCJIOBHUIO YCTIEITHOM
npodecCHOHALHON U
00IIECTBEHHOMN AESITeTbHOCTH;

MP 08 BiazeHue A36IKOBEIMU
CpelcTBaMH — YMEHHUE SICHO,
JIOTUYHO M TOYHO H3JIaraTh CBOXO
TOYKY 3pEHUS1, UCIIOJIb30BATh
aJICKBAaTHBIC SI3BIKOBBIC CPEJICTBA;

OK 06. ITposaBasTh rpaxaaHCKo-
MATPUOTHYECKYIO TTO3HUIIHIO,
JEMOHCTPUPOBATH OCO3HAHHOE
MOBEJICHUE Ha OCHOBE
TpaI[I/H_[I/IOHHBIX
00I11eUeTOBEYECKUX IEHHOCTEM,
B TOM YHCIIE C YIETOM
rapMOHH3AIIUN
MCXKHAIITMOHAJIBHBIX U
MEXPEJIUTHO3HBIX OTHOIICHUH,
HpI/IMeHSITB CTaH[[apTBI
AHTUKOPPYIMIIMOHHOTO
IIOBEJICHUS;

JIP 05 chopmMupoBaHHOCTH OCHOB
CaMOpPa3BHUTHUS U CAMOBOCIIUTAHUS
B COOTBETCTBHH C
0011[eUYeI0BEYUECKUMU
LIEHHOCTSIMH U HJIeaJIaMH1
TPaKJIaHCKOTO OOITECTBA;
TOTOBHOCTB M CIIOCOOHOCTE K
CaMOCTOATEJILHOM, TBOPUYECKOU U
OTBETCTBEHHOM JI€ITCILHOCTH,

MP 07 ymeHne caMOCTOSITEIbHO
OIICHUBATH U IPUHHUMATDH
pelieHus1, ONpeaesIIoLue
CTpaTeruio MOBEIEHUS, C YUETOM
IrpaXXJJaHCKUX U HPABCTBCHHBIX
IICHHOCTE;

OK 07. CopeiicTBOBaTH
COXPAHEHHUIO OKPYKAIOLIEH
Cpelbl, pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
N3MCHCHUH KJIIMMATa, MPUHIUIIBI
OEepEKITUBOTO TTPOU3BO/ICTRA,

3¢ exkTUBHO NEHCTBOBATH B
qpe3BLIan71Hbe CUTYyalUsIX,

JIP 05 chopMHpPOBaHHOCTH OCHOB
CaMOPAa3BUTHS U CAMOBOCITUTAHUS
B COOTBETCTBHUHU C
0011[eUeI0BEYECKUMU
IIECHHOCTSIMHU U nuAcaIaMnu
TPaKJIaHCKOTO OOITIECTBA;
TOTOBHOCTE M CITOCOOHOCTE K
CaMOCTOATENILHON, TBOPYECKOU U
OTBETCTBECHHOH JAEATEILHOCTH;

MP 07 ymeHue caMOCTOSITENHHO
OLICHUBATh U MPUHUMATH
pEIICHUs, OTIPECIISIONINE
CTpaTEeruio MOBEJICHUS, C YUETOM
IrpaXXJaHCKUX U HPaABCTBCHHBIX
IIECHHOCTE;

OK 08. Ucnonb3oBath CpeacTBa
¢bu3nUecKoil KynbTyphl JUIs
COXPaHEHHUS U YKpEeIJICHUS
3JI0pOBBsI B ITpOIIECCE
npodeCcCHOHAIBHON
NESTEIIbHOCTH U TIOIIEPKAHUS
HEOOXOIMMOTO YPOBHS
(bu3HYECKOI MOATOTOBIEHHOCTH;

JIP 10 scTeTnueckoe OTHOIICHHE
K MUDY, BKIIIO4ast 3CTETUKY OBITa,
HAy4YHOT'O U TEXHUYIECKOTO
TBOpYECTBA, CIIOPTA,
0OIIIeCTBEHHBIX OTHOIICHUI;

MP 07 ymeHne caMOCTOSITENIbHO
OLICHUBATh U MIPUHUMATH
peuIeHus, ONpeaeNsoIe
CTPATETuIO MOBEICHHUS, C YIETOM
IPAXKJIAHCKUX U HPABCTBEHHBIX
IIEHHOCTEH;

OK 09. Ilomp30BaThCs
npodecCHOoHABLHOM
JIOKYMEHTalen Ha
TrOCyJapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX.

JIP 09 roTOBHOCTH M CIIOCOOHOCTH
K 00pa30BaHUIO, B TOM YHCIIE
caMmoo0pa3oBaHMIO, Ha
MIPOTSKEHUU BCEU KU3HU,
CO3HATEJIbHOE OTHOILIEHHE K
HENPEPBIBHOMY 00pa30BaHUIO KaK
YCJIOBHUIO YCTIEITHOM
po(hecCHOHALHON U

MP 05 ymeHne ucnosb30BaTh
CpeacTBa HHPOPMAITMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJIOTH
(nanee — IKT) B pemienun
KOTHUTHUBHBIX,
KOMMYHHKATHUBHBIX U
OpraHM3aIMOHHBIX 3a/]1a4 C
co0JIr0IeHHEeM TpeOOBaHMH
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HaumenoBanne OK, IIK
coraacuo ®I'OC CIIO

HauMeHoBaHHe JUYHOCTHBIX
pe3yabtatos (JIP)
coriaacuo ®I'oC COO

HaumeHoBaHue
MetanpeametrHbix (MP)
pe3yabTaToB
corjiacio ®IroC COO

0OIIIeCTBEHHOH JeITEILHOCTH;

APrOHOMHKH, TEXHUKH
0€30IMaCHOCTH, TUTHECHEI,
pecypcocOepexeHus, IPaBOBBIX U
STUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOI 6€30MacHOCTH;
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ITPUJIO’KEHHUE 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTaToB ®I'OC COO (npeaMeTHBIX) ¢
o0pa3zoBarenbHbIMH pe3yabTaTamu @PT'OC CITO
(mpodeccroHamTbHO-OpPUEHTHPOBAHHAS B3aUMOCBSI3h 0011e00pa30BaTEILHOTO MIPEAMETA C

CIIELUATIBHOCTBIO)
HaumenoBaHue HaumeHoBaHue HaumeHoBaHue HaumenoBanue
o0menpogeccnoHaIbHBIX npogeccuoHAIbHbIX npeaAMeTHbIX pa3aesioB/TeM B
JMCLHUIIMH € moayJaeit (MIK) ¢ pe3yabratoB PI'OC pabouei
0o0pa3oBaTeJbHbIMHU o0pa3oBaTeJbHLIMH COO, umeromux nporpamMmme 1o
pe3yJbTaTamu, pe3yJibTaTaMu, B3auMOCBs3b ¢ OP npeamery
MMeEIOIMMH B3aHMOCBA3h MMeEIOINMH dIrocC CI110
¢ npeameTHbIMu OP B3aMMOCBS3b C
npeameTraibimu OP
OI1.09 IIM. 04 ITpoBencuue TPy 01 Pa3znen 1. AnreGpa
Nudopmanmnonnbie XUMHUYECKUX U PU3UKO- c(hOpMHUPOBAHHOCTh Tema 1.3.
TEXHOJIOTHH B | XMMUYECKUX aHAIU30B IIPEACTABICHUH O DyHKIHUH, UX
npodgeccHOHATbHOM MK 04.01 Metoas! HEO0OXO0IUMOCTH CBOMCTBaA U
AeATeJIbHOCTH XUMHUYECKHUX U (PU3HKO- JI0Ka3aTeNbCTB NIPU rpaduKy.
3HaTh XUMHUYECKHUX aHAIU30B 000CHOBaHUU Pa3pnen 2. Hauana
- OCHOBHBIE OnbIT NpaKTHYECKOH MaTeMaTUYECKHX MaTeMaTU4eCKOoro
OIOKEHHs " AesiTeJIbHOCTH: YTBEPKJIEHHUI U poin | aHanu3a. Tema 2.1
-OLIEHKE U AKCOMATHUKH B [IpousBonHas
TIPUHIIAIIBI
. MIPOBEICHUHT byHKINH, €€
aBTOMATU3UPOBAHHOM JIOKYMEHTUPOBAHUU )
JI€TyKTUBHBIX MIPUMEHEHUE;
0bpaboTkH U nepesadn PE3yIILTATOB; paccyxaenuit; [Py Pasnen 3.
HHpOpMALIH; 02 Komo0unnaropuka
YMmertb: -0ohopMIIATh
YMeTb: c(hOpMHUPOBAHHOCTh Tema 3.1
pabouyio IOKYMEHTAIIHIO; MTOHATUIHOTO DJ1eMeHThI
BBITIOJIHATh PACUETHI C 3HATE: ; npasma
HCIIOTBE30BAHNEM armapara 1o KOMOMHATOPHKH.
TIPHKIIAHBIX BEICHUA paboueii | ocHOBHBIM pazaenam | [IPy 02, [TPy 03,
Kypca MaTeMaTUKH; ITPy 05
KOMIBIOTEPHBIX JIOKYMEHTALIHH. ypea s ; y
IPOrpaMM; 3HAHUN OCHOBHBIX

Teopem, popmyi u
YMEHHS X
MPUMEHSITh; YMEHUS
JIOKa3bIBaTh TEOPEMBI
U HaXOJUTh
HECTaH/IaPTHHIE
CIOCOOBI pereHus
3aja4;

[TPy 03
c(hOpMUPOBAHHOCTH
YMEHHI
MOJICIIUPOBATh
peasibHbIe CUTYyalIUH,
UCCIIEI0BATh
MOCTPOCHHBIE
MOJIENH,
UHTEPIPETUPOBATH
IIOJIY4YCHHBIN
pe3yIbTarT;
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ITPy 04
c(hOpMUPOBAHHOCTH
npeACTaBICHU 00
OCHOBHBIX TTOHSTHUSAX
MaTeMaTHYECKOTO
aHajm3a U ux
CBOMCTBAaX, BJIaJICHUE
YMEHHEM
XapaKTepU30BaTh
noBejieHue (QYHKIUH,
HCIIOJIb30BaHHE
MIOJIyYEHHBIX 3HAHUHN
JUUISL OTTMCAHUS 1
aHaJIn3a peabHBIX
3aBUCHUMOCTEI;

ITPy 05 Banenue
YMEHUSMH
COCTaBJICHUS
BEPOSITHOCTHBIX
MOJIENEN IO YCIIOBUIO
3a1a9H
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IMPHJIOKEHHUE 3

HnaﬂnpOBa}me y‘leﬁﬂbIX 3aHSTHH C HCI0Jb30BAHUEM AKTHBHBIX H NHTECPAKTUBHBIX

¢opm u meT010B 00yUeHU

Ne Koa- AKTHBHBIE U
Tema y4eOHOr0 (dhopMupyeMble YHUBEPCATbHBIC
n/n BO HHTEPAKTUBHbIE (DOPMBI U N
3aHATUA y4eOHbIe ACHCTBUSA
4acoB MeToabl 00y4eHus!
1. CuHyc, KOCUHYC, TaHTEHC, 2 WuTepaktuBHas dopma ¢ IMo3naBaTenbHbIE
KOTaHT€HC. Paguannas WCTIONB30BaHUEM MyJbTUMeana | (oOecreynBaroT
Mepa yria. HCCIIEIOBATEIBCKYIO
KOMIIETEHTHOCTh, yMEHHE padoTaTh
¢ uH(OpManuei)
2. KomOunHaTopuka 2 WutepakTuBHas Gopma ¢ ITo3naBaTenbHBIE
WCTIOJIb30BaHUEM MyJIbTUMeHa | (0OecreunBaoT
UCCIIEI0BATENIBCKYTO
KOMIIETEHTHOCTh, yMEHHE padoTaTh
¢ uH(OpMaIuei)
3. [IpeobpazoBanne rpaduKoB 2 WnTepaktuBHas hopma Ilo3naBaTeJIbHbIE
TPUTOHOMETPUYECK HNudopmanmonHo (obecnieunBaroT
ux pyHKINI KOMMYHHUKATHBHBIE HCCIIEIOBATEIBCKYIO
texuosorun/ UK T/. KOMITETEHTHOCTh, YMEHHE paboTaTh
¢ uH(pOpManmei)
4. [lokasarenbHas QyHKIUSA W 2 WuTepakrupnas hopma IMo3HaBaTe/ILHBIE
€€ CBOICTBA. HNudopmarmornHo (obecrieunBaroT
KOMMYHHUKATHBHbIE TEXHOJIOTHH | MCCIEA0BATENbCKYIO
/MKTY/. KOMIIETEHTHOCTh, yMEHHE padoTaTh
¢ nHhOopMaITIeii)
5. Jlorapudmmaeckas 2 WntepakTuBHas Gopma ITo3naBaTenbHBbIE
({YHKLUS U ee CBOMCTBA. HNudopmanmonHo (obecnieunBaroT
KOMMYHHKAaTHBHBIE TEXHOJIOTHH | MCCIIE0BATEIBCKYIO
/UKT/. KOMIICTEHTHOCTb, YMEHHUE paboTaTh
¢ uH(OpMaruei)
6. B3aumnoe pacrnonoxxeHue 2 WntepakTuBHas Gopma. KomMmyHukaTHBHBIE
JIBYX TIPSIMBIX B Pabora mainsix rpymmax (obecnieunBarOT COLUANBHYIO
MIPOCTPAHCTBE. KOMIIETEHTHOCTh M YU€T O3HUIIHN
JPYTUX JIOJEH, yMEHHE CITyIIaTh U
BCTYIATh B INAJIOT, y9aCTBOBATh B
KOJUIEKTUBHOM O0CYKICHUH
npo0iieM, B3aUMOJIEHICTBOBATh U
COTPYAHHUYATH CO CBEPCTHUKAMU H
B3POCIIBIMH)
7. | AKCHOMBI CTepEOMETPUH 2 WNnuTepaktuBras hopma. Ypok ITo3naBaTebHBIE
KOH(epeHLus (obecnieunBaroT
UCCIIEI0BATENIBCKYIO
KOMIIETEHTHOCTh, YMEHHUE paboTaTh
¢ nHbOpMaITIeii)
8. | IlpuMeHeHnEe MPOU3BOAHOM 2 WuTepaktuBHas hopma. IMo3naBaTenbHbIE
K UCCIIEIOBAaHUIO CBOMCTB VYpok — TereMocT (obecnieunBaroT
(YHKIINH U K PEIIeHUIO HCCIIEIOBATEIBCKYIO

MPUKIIAIHBIX 3aaa9»

KOMIIETEHTHOCTh, YMEHUE paboTaTh
¢ uH(OpManuei)
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