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Pabouast mporpamma y4ebHOro mnpeamera Mamemamuxa paspaboTaHa Ha
' OCHOBE TpeOOBaHHUM:
- (enepasbHOro  rocynapcTBEHHOTO 00pa30BATENHHONO CTAHAAPTA CPELHEro
ob1Lero 00pasoBanusl, yTBEPKIEHHOTO IPHKa30M MUHHCTEPCTBA 06Pa30BaHIS
1 Hayku Poccuitckoit @enepanuu ot 17 mast 2012 1. Ne 413 (manee — ®I'OC
COO), B penakuum ot 12.08.2022 Ne 732 «O BHECEHHM W3MEHEHUI B
(emepanbHBI TOCYIapCTBEHHLIH 00pa30BaTENbHBII CTaHIapT CpemHero
obiero 06pazoBaHus, YTBEPKICHHBIN IPHKa3oM MUHHCTEPCTBA 06Pa3oBAHMS
1 HayKu Poccuiickolt @enepanmu ot 17.05.2012 Ned 13y,
- (esepanbHOro  ToCyIapCTBEHHOro 00pa3oBATENBHOIO CTAHAAPTA CPEIHEro
| Mpo(ecCuOoHanbHOro 00pa3oBanus Mo cHenuambHOCTH 38.02.08 Topzosoe
deno, yreepxkaenHoro Ilpukasom MunucTepcTBa mpocBemmenus: Poccuiickoit
Depnepaunu ot 19.07.2023 Ne 548.
- (enepanbHOl 06pa3oBaTeNbHOM MPOrpaMMbl CPEHEro OBIIEro 06pasoBaHMs,
YTBEPXKJIEHHOW  IpHKa3oM MUHUCTEpCTBA  MpoCBelleHus Poccuifckoii
Denepanuu ot 18.05.2024 N 371,
IMPUMEPHOM NpOrpaMMbl 001e00pa3oBaTebHOM AUCHUIUIAEE Mamemamuxka,
onobpeHHol Ha 3aceqanuu Ilenarormdeckoro cosera ®I'BOY JTIO UPIIO wu
PEKOMEHIOBaHHOW  JUIA  pealM3allid  OCHOBHOM  NpoQeCcCHOHANbHOMH
obpasosarenpHoi nporpammsl CITO Ha Gase ocHoBHOrO 06mero o6paszoBaHwst
C noiny4deHueMm cpennero obmero obpazosanus (IIpotoxon Ne 14 ot «30»
HosA0pst 2022 ).
- Ha ocHoBaHMU Paboueil mporpaMMbI BOCIIUTAHN,
- C YYETOM IOoJIy4aeMOH CreLHalbHOCTH.
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1. O0mas xapakrepucTuKka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
AUCHMIINHBI «MaTeMaTHKa)

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOWH TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
OO6meoOpa3oBaTenbHas gUCHUIUIMHA «MaTemaTukay SBISIETCS 00s13aTeIbHOM

4acThio 00IIeo0pa3oBaTeNbHOTO HHKIA oOpa3oBaTenbHOM mporpammbl  CIIO B
cootBeTcTBUH ¢ PI'OC no cnenuansHoctu «Toprosoe aeno— 38.02.08».

1.2. llesan u muIaHupyemble pe3yJbTaThl 0CBOECHUS JUCHUIIIHHBI:

1.2.1. Hean o0meo0pa3oBaTe;IbHOM IMCHUIIIMHBI

Henp qucuumiuabl «MaTeMatrka»: chOpMUPOBATh Y OOyYAIOUIUXCS 3HAHUS U
YyMEHUS B 001acTH  sI3bIKa, HABBIKM WX TPUMEHEHUS B  MPAKTHYCCKOU
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

1.2.2. Ilnanupyembie pe3yJbTAThl OCBOCHHS 0011e00pa30BaTeJbHOM JUCHHUILINHBI
B coorBeTcTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO

Ocoboe 3HaueHne AUCITUIUIMHA UMeeT npu popmupoBaHuu u passutuu JIP, MP,
[1P, OK u IIK.

Kon Dopmynuposxka TUUHOCMHO20 pe3yibmama
JInyHOCTHOT O
pe3yJibTara

2paxcoancKoe 60cCnumanue:

JIPrB. c(OPMHPOBAHHOCTh TPAXJAHCKONW MO3MIMU OOyYarollerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHAa POCCHIICKOro 0OIecTBa,
NpEeJCTaBICHUE O MaTEeMAaTUYECKUX OCHOBAaX (YHKIMOHHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp TpakJaHCKOTO oOIIecTBa
(BBIOOpBI, OMPOCHI W JIPYroe), yMEHHE B3aUMOJAEUCTBOBATH C
COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBHUHM C UX (QYHKIUSIMH H

Ha3HA4YCHUEM;
nampuoOmu4ecKoe 60CRUManue:
JIPms. c(OPMHPOBAHHOCTh ~ POCCHUMCKONH  TIpakJTaHCKOW  HIEHTUYHOCTH,

YBQXEHUA K MPOIUIOMY W HACTOSIIEMY POCCHICKONW MaTeMaTHKH,

LIEHHOCTHOE OTHOILIEHUE K JOCTUKEHUSAM POCCUMCKUX MATEeMaTHUKOB U

POCCHUICKOM  MaTE€MAaTHYEeCKOW  IIKOJbI, HCIOJb30BAHHE  ATUX

JOCTYDKEHUH B IPYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH;
0YX06HO-HPABCMEEHHOE 60CHUMAHUE:

JIPnuB OCO3HaHHeE JTyXOBHBIX [EHHOCTEH pOCCHIICKOTO HapoJa,

c(hOpMUPOBAHHOCTH HPaBCTBEHHOTO CO3HAHMUS, STHYECKOTO




MOBE/ICHHUS, CBSA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHHM
HAyKd U JIEATEIIbHOCTHIO Y4YEHOTO, OCO3HAHWUE JUYHOTO BKJIAJa B
MOCTPOCHUE YCTONYMBOTO OYAylIero;

cmemuuecKkoe eocnumanue.

ACTETUYECKOE  OTHOIICHWE K  MHPY, BKJIIOYas  ACTETUKY
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH,
PacCyXXJICHUM, BOCIPUUMYUBOCTL K MATEMAaTHYECKUM acleKTam
pPa3IMYHBIX BUJIOB UCKYCCTBA

(pusnyeckoe BocnuTanme:

c(OPMHPOBAHHOCTh yYMEHUSI NMPUMEHATH MaTeMaTHYECKUE 3HAHUSA B
MHTEpecax 3JI0pOBOro U Oe3ornacHoro odpasa >KU3HH, OTBETCTBEHHOE
OTHOLIEHME K  CBOEMY  3JI0pOBbIO  (3I0pOBOE€  IIUTAHHUE,
cOANaHCUPOBAHHBIM PEXKUM 3aHATHM U OTHbIXa, pEryJspHas
¢u3nveckass aKTHBHOCTH), (DU3MYECKOE COBEPIICHCTBOBAHHE IIPU
3aHATUSAX CHOPTUBHO-03JOPOBUTEIBHOM I€ATEIbHOCTHIO;

mpyoogoe gocnumanue

TOTOBHOCTh K TPYAY, OCO3HAHHE IIEHHOCTH TPYIOJIOOHs, MHTEpPEC K
pa3nuuHBIM chepam MpopeCCHOHATFHON JIESTEIBHOCTH, CBSI3aHHBIM C
MaTeMaTUKOW U e€ MPUIOKECHUSMH, YMEHHE COBEpIIATh OCO3HAHHBIH
BbIOOp Oynmymiedl mpodeccmn W pearu30BBIBaTH  COOCTBEHHBIE
KM3HEHHBIE IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTe€MaTHYECKOMY
00pa30BaHUI0 M CaMOOOpPa30BAaHHWIO Ha TPOTSHKEHWU BCEH JKU3HH,
TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHHH NPAKTHYECKUX 3a/1a4
MaTeMaTHYECKOW HAaNPaBJICHHOCTH;

JKoJjiocuuecKoe eocnumanue

c(OPMHUPOBAHHOCTb HKOJIOTHUECKONW KYJIbTYphl, IOHUMAHUE BIIUSHUS
COLIMAJIbHO-3KOHOMMYECKUX IPOLIECCOB HA COCTOSHUE MPUPOTHOU U
COLMANIBHOM  cpelbl,  OCO3HAHME  IJIOOATBHOIO  XapakTepa
IKOJIOTUYECKUX npobiiem, OpHUEeHTaIus HAa  TNpUMEHEHHE
MaTeMaTHYeCKUX 3HaHUH JUIsl pelieHus 3a/1a4 B 00J1aCTH OKpYXKaroIei
Cpelbl, IUIAaHUPOBAaHUE TIIOCTYIIKOB U OIEHKM UX BO3MOXHBIX
NOCJIEACTBUM ISl OKPYKAIOIIEN Cpeabl;

UECHHOCMU HAYYHO020 NO3HAHUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAyKH M OOIIECTBEHHON MPAKTUKH,
MOHMMAaHUE MAaTeMaTU4YeCKOW HayKu Kak c(hepbl YelIoBEYECKOU
JIEATEIIbHOCTH, ATANoOB €€ Pa3BUTHS W 3HAYMMOCTH ISl Pa3BUTHS
UMBUJIM3AlMU, OBJIAJICHUE SI3BIKOM MATEMAaTUKM M MAaTeMaTUYECKOM
KYJbTYpPO#l KaK CPEJICTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIISITh
MPOEKTHYIO U MCCIIENOBATEIBCKYIO AEATEIbHOCTh HHAUBUIYAIbHO U B

rpymnre.

Dopmynuposka memanpeomMenmHozo pe3yibmama

JIP>B

JIP)B

JIPTB

JIP>xB

JIPHD

Kon
MeranpeamMeTHOro
pe3yJibTara
MP 1

BBISBJISITh M XapaKTePU30BaTh CYIIIECTBEHHBIC MPU3HAKH
MaTEeMATHYECKUX OOBEKTOB, OHITHIA, OTHOIICHUN MEXy MTOHSATUSIMH,
(GOopMyJIMPOBATH OMPE/ICIICHUS TOHITHIA, YCTaHABINBATh

CYIIECTBEHHBIN MPU3HAK KJIaCCH(HUKAIIUU, OCHOBAHHUS JIJIs1 0000IICHUS




Y CpaBHEHHS, KPUTEPUHU MPOBOIMMOTO aHAIIN3a;

MP 2

BOCIIPHHUMATh, (HOPMYITHUPOBATh U MPEOOPA3OBBIBATE CYXKICHHS:
YTBEPAUTENIbHBIE U OTPULIATEIbHbIE, €AMHUYHbIC, YACTHBIC U O0LIHE,
YCIIOBHBIE;

MP 3

BBISBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
IpOTHBOpPEYHs B (paKkTax, JaHHBIX, HAOIIOACHUAX U YTBEPKACHUSAX,
IpeiaraTb KpUTEPUU IS BBIABIICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

MP 4

JIeJIaTh BBIBOJIBI C MCIIOJIb30BaHNUEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U
WHJYKTUBHBIX YMO3AKIKOYEHUHN, YMO3AKIOYEHUH 110 AaHAJIOTHY;

MP 5

IIPOBOIMTH CAMOCTOSITEIIBHO JI0KA3aTeIbCTBA MATEMATHICCKUX
YTBEPKACHUM (TIPSIMBIE ¥ OT IIPOTHBHOTO), BEICTPANBATH
apryMEHTAaIUIO, IIPUBOIUTH IPUMEPHI H KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI M BHIBOJIBI;

MP 6

BBIOHpATh cr1oco0 penieHus yueOHoi 3a1auu (CpaBHUBATH HECKOJIBKO
BapHAHTOB PEIICHUS, BRIOUPATh HAaN0O0JIee MOAXOISAIINI C YIETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPUEB).

MP 7

UCIIOJIB30BATh BOIPOCH KaK MCCIIE0BATEIbCKUN HHCTPYMEHT
NO3HaHMA, POPMYIHPOBATH BOIPOCH, (PUKCUPYIOLIHE TPOTUBOPEUHE,
npobJeMy, yCTaHaBIMBATh UICKOMOE U IaHHOE, POPMHUPOBATH
TUII0TE3Y, APT'YMEHTHPOBATh CBOIO ITO3UIIHIO, MHEHHE;

MP 8

MPOBOJUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBIN IKCIIEPUMEHT,
MCCJIEIOBAHME 110 YCTAHOBJIICHUIO OCOOEHHOCTEN MaTeMaTHYECKOTO
00BeKTa, SIBICHUS, TTPOIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEXTY
00beKTaMU, SIBIICHUSMH, ITPOIIECCAMU;

MP 9

CaMOCTOSITENILHO (OPMYITUPOBATH 0000IIIEHHUS U BBIBOABI IO
pe3ysibTaTaM MpoBEeAEHHOTO HAOII0JCHH S, UCCIIEI0BaHMS, OLIEHUBATh
JIOCTOBEPHOCTH MOJTYYEHHBIX PE3yNIbTAaTOB, BHIBOJAOB U 0000IIEHUII;

MP 10

MMPOrHO3NPOBATH BO3BMOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BbIIBUT'ATh
MPEAIIOJIOKCHHUA O €T0 PAa3BUTUHN B HOBBIX YCIIOBUAX.

MP 11

BOCIIPUHUMATH U (DOPMYITUPOBATH CY>KJIEHHUS B COOTBETCTBUH C
YCIOBUSIMU U IENSIMU OOIIEHHUS], ICHO, TOYHO, TPAMOTHO BBIPaXaTh
CBOIO TOYKY 3PEHUS B YCTHBIX U TUCHMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PEIIEHUs 33a/1a4yi, KOMMEHTHUPOBATh MOJYYECHHbBIN
pe3yJbTaT;

MP 12

B X0/1€ 00CYX/IeHU 3a/1aBaTh BOIIPOCHI 110 CYILECTBY 00CYyX1aeMon
TEMBI, TPOOJIEMBI, pelIaeMoil 3a1auu, BbICKa3bIBaTh UJIEU, HallEJICHHbIE
Ha TOUCK PEIIECHNUs, COIIOCTABIISATh CBOM CY)KJIEHUS C CYXKICHUIMHU
JIpYTUX YYaCTHHKOB JManora, 0OHapy»KUBaTh pa3Inyue U CXOJCTBO
MO3UILINH, B KOPPEKTHOU popme (HopMyTHpOBaTh pa3HOIIacHs, CBOU
BO3PaKEHUS;

MP 13

IIPEJICTABIISITh PE3YJILTATh PEIICHUS 3aJa4H, IKCIIEPUMEHTA,
HCCJIETOBAHMSI, IPOEKTA, CAMOCTOSITENILHO BBIOMPATh (hopMar
BBICTYIIJICHUS C YUETOM 3a]a4 MPEe3eHTallud U OCOOCHHOCTEN
ayJIUTOPHUH.

MP 14

COCTaBJISITh TUIaH, AITOPUTM pEIICHU 3a/1a4H, BHIOUpATh c1ocod
penieHns ¢ y4TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX




BO3MO>KHOCTEM, apTyMEHTHPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
penieHnii ¢ y4éToM HOBOM MH(OpMAIIH.

MP 15

BJIa/IETh HABbIKAMU O3HABATEIHHOU pedIeKCHH KaK OCO3ZHAHUS
COBEPILIAEMBIX JCUCTBUN U MBICIUTEIBHBIX MPOIIECCOB, UX
pe3yNbTaTOB, BIAJETh CIOCOOAMH CaMOIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4YeCKON 3a/1auH;

MP 16

HPEIBUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPH PEILICHUU
3aaa4u, BHOCUTH KOPPCKTUBELI B ACATCIIBHOCTL HA OCHOBC HOBBIX
00CTOATENILCTB, JaHHBIX, HAWJIEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEH;

MP 17

OLIEHUBATbh COOTBETCTBUE PE3yJIbTaTa eI U YCIOBUAM, OOBICHAThH
IIPUYMHBI JOCTHKECHHS WA HEJOCTHKCHUS PE3yJIbTaTOB
JeSTEIbHOCTH, HAXOIUTh OIINOKY, 1aBaTh OLEHKY IPHUOOPETEHHOMY
OIIBITY.

MP 18

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOMN U
WHUBUIYAILHON paOOTHI PU PEIICHUH YICOHBIX 3a7a4, IPUHUMATh
11eJIb COBMECTHOM JIEATEIILHOCTH, TUTAHUPOBATh OPraHU3aIHI0
COBMECTHOM pabOThI, pacipeessiTh BUABI pabOT, 10rOBapUBaThCH,
o0cyxaaTh Mpoliecc U pe3yabTaT paboThl, 00001IaTh MHEHUS
HECKOJIBKHX JIFOJICH;

MP 19

y4acTBOBATh B TPYIIOBBIX (hopMax paboThI (00CyKIeHUS, OOMEH
MHEHUH, «MO3TOBBIC ITYPMbI» H UHBIC), BBIIOIHITH CBOIO YacTh
paboThl U KOOPIUHUPOBATH CBOU JCUCTBUS C APYTUMH YICHAMH
KOMaH/Ibl, OIIEHUBATh KAYeCTBO CBOETO BKJIa/1a B OOIIHIT IPOTIYKT 110
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

Kon
IIpeamerHoro
pe3yjabTara

Dopmynuposka npeomemnozo pe3yivmama

P 1

YMEHHE ONepUPOBATh MOHATHSAMU: ONpeeIeHUE, aKChoMa, TEOpeMa,
CJIEJICTBUE, CBOMCTBO, IPU3HAK, JOKA3aTEIbCTBO, PABHOCHJIBHBIC
(bopMyIUpOBKH; yMeHue GOpMyInpoBaTh 0OpaTHOE U
IIPOTUBOIOJIOKHOE YTBEPKIACHHUE, TPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, UCII0JIb30BATh METOJI MaTEMaTUYECKON UHTYKIUH;
IIPOBOAMTH JOKA3aTENbHBIE PACCYKICHMS U PELICHUH 3a/1ad,
OIICHMBATh JIOTHYECKYIO NMPaBUIHLHOCTh PACCYKICHUM;

I1P 2

YMEHHE ONEPUPOBATH MOHATHSIMHU: MHOKECTBO, IOJIMHOKECTBO,
OIlEpalMY HaJl MHOKECTBAMH; YMEHHE UCII0JIb30BaTh TEOPETHKO-
MHOKECTBEHHBIN anmapar JJis ONMMCAHUS PeANbHBIX MPOLECCOB U
SIBIICHUH W TIPH PEIICHUH 337249, B TOM YHCJIE U3 IPYTUX yIeOHBIX
IIPEAMETOB;

1P 3

YMEHHE ONepupOoBaTh NOHATUAMU: Tpad, CBA3HBIN rpad, AepeBo, LUK,
rpad Ha TIOCKOCTH; yMEHHUE 3aJ]aBaTh U OMHUCHIBAThH rpadbl pa3InUHbBIMU
crnocobaMu; MCIOJIb30BaTh rpadbl MPH PEIICHUH 33/1a4;

IIP 4

yYMEHHE CBOOOIHO ONEPUPOBATH MOHATHAMHU: COYETAaHHE, IEPECTAHOBKA,
YHCIIO COYETAHHH, YNCIIO TepecTaHOBOK; OnHOM HploTOHA; ymMeHue
NPUMEHITh KOMOMHATOpHBIE (DaKThl M PACCYXKICHUS IS PELICHUs 3a1a4;

IIP S

YMEHHE OIIEpUPOBATh NOHATUSAMU: HATYPAIBHOE YUCIIO, LEI0E YHUCIIO,
OCTaTOK IO MOJYJII0, PALIMOHAILHOE YUCIIO0, UPPALMOHATIBHOE YHCIIO,
MHO’KECTBA HATYPaJIbHBIX, LEJbIX, PALIMOHAIbHBIX, IEHCTBUTEIBHBIX




YKCell; YMEHUE HCTI0NIb30BaTh MPU3HAKU JAETUMOCTH, HAUMEHBIIHHA
o0umii nenurenb 1 HauMeHbIlee odIiee KpaTHoe, anroput™ EBkinuaa npu
pEIIeHnH 3aa4; 3HAKOMCTBO C PAa3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUHCIICHUS;

IIP 6

yYMEHHE CBOOOIHO ONEPUPOBATH MOHATHAMU: CTEIICHD C IIEIIBIM
MOKa3aTesieM, KOpEHb HaTypaJbHOW CTENEHH, CTENEHb C PallMOHAIbHBIM
MIOKa3aTeJIeM, CTETIEHb C IEHCTBUTENBHBIM (BELIECTBEHHBIM)
nokasareseM, Jiorapum Yucia, CHHYC, KOCHHYC U TaHTeHC
IIPOU3BOJIBHOIO YHCJIA;

P 7

YMEHHUEC OIICPUPOBATH NOHATHAMU: TOKACCTBO, TOKACCTBCHHOC
npeoOpa3zoBaHue, ypaBHEHHE, HEPABEHCTBO, CUCTEMA YPaBHEHHN U
HEPaBCHCTB, paBHOCUJIbHOCTb ypaBHeHHﬁ, HEPaBCHCTB U CUCTEM,
paluOHaJIbHBIC, UPpAallMOHAJIBHBIC, ITIOKA3aTCJIbHBIC, CTCIICHHBIC,
norapudMuYecKue, TPUrOHOMETPUIECKHE YPaBHEHUS, HEPABEHCTBA U
CHCTEMBI; yMCHHUE PEellaTh YPaBHEHNUS, HEPABEHCTBA M CHCTEMBI C
HOMOIIBIO PA3JINYHBIX IPUEMOB; PeIlaTh YPaBHEHUS, HEPABEHCTBA H
CHCTEMBI C TapaMeTPOM; IPHUMEHSATh ypaBHEHHs, HEPABEHCTBA, UX
CHCTEMBI JUIS PELICHHS] MAaTEeMAaTHYECKUX 331a4 ¥ 33/1a4 U3 Pa3In4HbIX
o0acTeil HayKH U peajbHOM JKU3HUY;

IIP 8

yMEHHe cBOOOIHO ONEepHpOBaTh MOHATUAMU: rpaduk GyHKINHU, oOpaTHaAs
GbyHKLMSA, KOMIOO3ULUS (PYHKIMH, THHEeHas QyHKLKsA, KBaJApaTUIHas
(byHKIMS, cTeNIeHHas (QYHKIMS € 1eJIbIM TI0Ka3aTelleM,
TPUTOHOMETpUUYECKHe GYHKINU, 0OpaTHbIE TPUTOHOMETPHUYECKHE
(byHKIMH, TOKa3aTeIbHas U Jorapupmuueckas QyHKIUHN; yMEHHUE
cTpouTb rpaduku GyHKIUI, BBIIOIHATH IpeoOpa3oBaHus Irpadukos
(GyHKIMI; yMEHNE UCTIONIB30BATh rpaduKy GYHKIUN 171 U3yIESHUS
IPOLIECCOB U 3aBUCUMOCTEH IIPU PEILICHUH 3aa4 U3 APYTUX yueOHbIX
NPEMETOB U U3 peasIbHON JKU3HU; BBIPAXKaTh (hOpMyIaMU 3aBUCUMOCTH
MEX]y BEJINYNHAMU;YMEHHE CBOOOHO ONEpUPOBATH HOHATHIMU:
YETHOCTh (PYHKIMH, IEPUOJUUHOCT (PYHKIIMH, OTPAaHHYEHHOCTD
(GyHKIIMY, MOHOTOHHOCTb (DYHKIIMH, SKCTPEMYM (DYHKIIMHU, HAauOOoJIbIIEeE U
HalMeHbIlIee 3HaueHHs (PYHKIUU Ha IPOMEXYTKE; YMEHHUE IIPOBOAUTH
uccie0BaHue (QyHKINH;YMEHUE UCTIONb30BaTh CBOMCTBA U rpaduku
GyHKIMI U1 pelieHus ypaBHEHNH, HEpaBEHCTB U 3aJa4 ¢ IapaMeTpaMu;
n300pakaTh Ha KOOPMHATHON IMJIOCKOCTH MHOXKECTBA PEIICHUI
ypaBHEHHH, HEPABEHCTB U UX CUCTEM;

P9

yYMEHHUE CBOOOJHO ONEPUPOBATH MOHATUAMU: MOCIIEA0BATENBHOCTD,
apu@MeTHuecKas Iporpeccusi, F’eOMETPHUECKas IPOrpeccusi, 0ECKOHEUHO
yOBIBaroIasi reOMeTpUIECKast

IpOrpeccusi; YMEHHE 3a1aBaTh MOCIEA0BATEIbHOCTH, B TOM YHCIIE C
MIOMOIIIBIO PEKYPPEHTHBIX (HOpMyTT;

IIP 10

YMEHHE ONepUpPOBaTh NOHATUSAMU: HEMPEPHIBHOCTh (DYHKIIUHU, AaCUMIITOTHI
rpaduka QyHKLMH, IepBasi ¥ BTOpasi MPOU3BOIHAS (PYHKIIMH,
reOMETPUUYECKUN U (PU3NUECKHI CMBICT MPOU3BOIHOM, epBOOOpa3Hasi,
onpezeeHHbI UHTETPall; YMEHUE HAXOIUTh aCUMITOTHI rpaduka
(GYHKIMH; YMEHHE BBIYUCISATH POU3BOIHBIE CYyMMBI, IPOU3BEACHUS,
YaCTHOTO M KOMITO3UIIMU (PYHKIINHA, HAXOUTh ypaBHEHUE KacaTeIbHOU K
rpaduky QyHKINH;YMEHHE MCTIOIH30BAaTh MMPOU3BOJHYIO IS
uccnenoBanus GYHKIUH, U1 HAXOXKICHUSI HAWTYUIIero PEIICHUs B
NPUKJIAIHBIX, B TOM YHCJIE COIATIBHO-3KOHOMHUYECKUX U (PU3HMUECKUX
3ajavax, sl ONPeEIeTIeHUs] CKOPOCTH M YCKOPEHHMS; HAXOUTh TUIOIIAAN U




00BeMBbI (hUTYp ¢ TOMOIIbIO UHTErpajia; MPUBOIUTH TPUMEPHI
MaTEMaTHYECKOT0 MOEIMPOBAHUS C MOMOLIBIO AU(PepeHInaTbHBIX
YpaBHEHU;

ITP 11

YMEHHE ONepUpOBaTh NOHATUSAMU: KOMIUIEKCHOE YUCIIO, COMPSKEHHBIE
KOMILJIEKCHBIE YHCIa, MOJYJIb U apTYMEHT KOMILJIEKCHOTO yHcia, hopma
3aMKCU KOMIUIEKCHBIX YHcen (FeOMeTpUYECKasi, TPUTOHOMETpHUECKas U
anreOpandeckas); yMeTb IPOU3BOIUTH apu(hMETHUECKHIE ICHCTBUS C
KOMIUIEKCHBIMU YHCJIAMM; IPUBOJUTH IPUMEPHI HCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIl;

ITP 12

yMEHHE CBOOOHO ONEepUPOBATh MOHATHIMHU: cpeiHee apudmerndeckoe,
MeraHa, HauOoJiblliee 1 HauMEHbIlIee 3HAUCHUs, pa3Max, TUCIEPCHs,
CTaH/JapTHOE OTKJIOHEHHUE JIJIsl ONMCAHUS YMCIIOBBIX JAHHBIX; YMEHHE
MCCJIEIOBATh CTATUCTUYECKUE TaHHBIE, B TOM YHCIIE C TPUMEHEHUEM
rpaMUECKUX METO/IOB H AJIEKTPOHHBIX CPE/ICTB; Tpadudecku
UCCJIEI0BATh COBMECTHBIE HAOIIOIEHUS C IOMOIIBIO AUArpaMM
paccerBaHMs U JIMHEHHOW PErpeccuy;

ITP 13

YMEHHE HaXOAUTb BEPOSITHOCTH COOBITUI ¢ UCIIOIb30BaHUEM
rpaMuecKuX METO/I0B; IPUMEHATH JUIs peleHus 3a1a4 (popMyJIbl
CJIOXKEHUSI U YMHOXEHHUsI BEpPOSITHOCTEH, (POpMYITy IIOTHOM BEPOSTHOCTH,
dopmyny bepHymninu, komOuHaTOpHBIE (PaKThl U (HPOPMYIIbI; OLIEHUBATh
BEPOSITHOCTH PEANIbHBIX COOBITUI; YMEHHE ONIEPUPOBATH MOHATUSIMMU:
clly4aiiHasi BEIMYMHA, PacCIIpPeIeJIEHUE BEPOSITHOCTEN, MAaTEMaTUUECKOE
OXKHMJaHue, AUCIEPCUs U CTaHAApPTHOE OTKJIOHEHHUE CITydaiiHON
BEJINUMHBI, GYHKIMU paclpeeseHus U INIOTHOCTU PaBHOMEPHOTO,
MOKa3aTeJIbHOTO M HOPMAJILHOTO pacIpeAeIeH i; yMEHNE UCTI0JIb30BaTh
CBOMCTBA M3YUEHHBIX paclpeAeIeHUN ATl peLIeH s 3a1a4; 3HAKOMCTBO C
HOHATUSAMM: 3aKOH OOJIBILINX YHCEN, METObI BEIOOPOUHBIX
UCCIIeIOBAaHUN; YMEHHE IPUBOIUTH IIPUMEPHI IPOSIBICHUS 3aKOHA
OOJIBIINX YHCEJI B IPUPOTHBIX U OOIIECTBEHHBIX SBICHHUSX;

ITP 14

YMEHUC CBO60}:[HO OIICPUPOBATH MMOHATUAMU: TOUKA, IIpsiMad, IMIOCKOCTD,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKUHI Yrojl, JBYTPaHHbIN YIro,
TPEXTPAHHBIN YToJl, IepeCceKaroIUecs, TapajuleIbHbIE U
CKPELMBAIOIIUECS NPSAMbIE, TAPAIUIEIbHOCTD U MEPIEHAUKYIIPHOCTD
HPSAMBIX U IUIOCKOCTEH, Yrol MeXly IPSMBIMH, YTOJI MEKIY NPSAMOH U
IUIOCKOCTBIO, YOI MEXKAY IMJIOCKOCTSAMU; YMEHHE HCIIOJIb30BaTh IPU
peLIeHUH 3a7a4 U3Y4YEHHBbIE (PAKTHI U TEOPEMBI IUIAHUMETPUU; YMEHHE
OLIEHUBATh Pa3Mepbl OOBEKTOB B OKPY’KAIOIIEM MHUPE; YMEHUE
OICPUPOBATH MOHATUAMU: MHOT'OI'PaHHUK, CCUCHNE MHOI'OI'paHHUKA,
NpaBUIBHBIM MHOTOTPaHHUK, IPU3Ma, MUpaMUaa, GUrypa u MOBEPXHOCTb
BpaIleHNs, IIWIIMHIP, KOHYC, map, cgepa, pa3BepTKa MOBEPXHOCTH,
cedeHMs KOHyca M HWIMHPA, TapaJlieIbHbIE OCH WK OCHOBAHHUIO,
CEUCHHUE 11apa, IIOCKOCTb, Kacaromascs chepsl, LUINHIPa, KOHYyCa;
YMEHHUE CTPOUTh CEYEHUE MHOTOI'PaHHUKA, N300pa)aTh MHOIOIPaHHUKU,
(GuUrypsl ¥ NOBEPXHOCTU BPALICHUS, UX CEYEHUS], B TOM YUCJIE C IOMOILBIO
JJIEKTPOHHBIX CPEJCTB; YMEHUE IIPUMEHATh CBOWCTBA T€OMETPUUECKUX
buryp, caMocToATeNbHO (POPMYIMPOBATEL ONMPEACIICHHS N3y4aeMbIX
¢buryp, BbIABUraTh THIIOTE3bl O CBOMCTBAX U MPU3HAKAX T€OMETPUUECKUX
¢uryp, 060CHOBBIBATH MIIM OIIPOBEPTaTh UX; YMEHHE IIPOBOJANUTH
Ki1accudukanuo GUryp mo pazaudHbIM IPU3HAKAM, BBIIIOIHATh
HEOOXOAUMBIE JONOIHUTENbHBIE IOCTPOCHUS;

ITP 15

yYMEHHE CBOOOIHO OTIEPUPOBATH MOHATHAMHU: ILIOMAIb (GUTYPBI, 00BEM




(buUrypsl, BeIM4MHA yTiIa, PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH,
pPaCCTOAHUEC MCKIY NIPAMBIMHA, PACCTOAHHUE MCKAY IJIOCKOCTSAMMU,
wionaab chepsl, IIOMAAb MOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCA,
HWIMHIPA, 00beM Ky0a, MPSMOYTOJIbHOTO Mapalieienuresa, MupaMuIbl,
[PU3MBIL, [IUINH]IPA, KOHYCA, I1apa; YMEHUE HaXOAUTh OTHOLIEHUE
00BeMOB MOTOOHBIX pHTYD;

ITP 16

yMEHHE CBOOOIHO ONIEPHPOBATH NOHITUSIMH: JIBWKEHHE, TapajlIeIbHbIH
HEepPeHOC, CHMMETPUS Ha IDIOCKOCTH M B TIPOCTPAHCTBE, TIOBOPOT,
npeoOpazoBaHue MOA00MS, MOT00HBIE (PUTYPHI; YMEHHE PacTiO3HABATh
paBHbIE U IOJJO0HBIE (DUTYPBI, B TOM YHCJIE B IPUPOJIE, UCKYCCTBE,
APXUTCKTYPE; YMCHUC UCIIOJIb30BaTh rTCOMETPUICCKUC OTHOLICHUA,
HaXOAUTh FEOMETPUUYECKUE BEIMYUHBI (JUTMHA, YTOJ, IJI0La1b, 00BEM)
MIPU PEILICHUH 33/1a4 U3 APYTrUuX yueOHBIX MPEAMETOB U U3 PEasIbHOM
KU3HH;

Imp 17

YMEHHUE CBOOOJHO ONEPUPOBATH MOHATHAMU: IPSAMOYTOJIbHAs CUCTEMA
KOOpJUHAT, BEKTOP, KOOPIAUHATBHI TOYKU, KOOPAUHATHI BEKTOPa, CyMMa
BEKTOPOB, IIPOU3BEICHIE BEKTOPA HA YUCIIO, PA3JIOKEHHUE BEKTOPA 1O
0asucy, CKaJipHOE IPOU3BEIeHHE, BEKTOPHOE MPOU3BEAECHHUE, YTOI
MEXJly BEKTOpaMH; YMEHHUE HCIIOJIb30BATh BEKTOPHBIN ¥ KOOPAUHATHBIN
METOJ ISl peIIeHUs] TEOMETPUUECKUX 3aJ1ay U 3aJa4 IPYTUX yu4eOHbIX
IIPEIMETOB; ONIEPUPOBATH NOHATUAMU: MaTpua 2x2 u 3x3,
OINpEAEIIUTENIb MATPHULIbL, TEOMETPUYECKUI CMBICII ONIPENEIUTENS;

ITP 18

YMEHHE MOJIETIUPOBATh pPealbHbIE CUTYallUN Ha SI3bIKE MATEMATUKH;
COCTaBJISITh BBIPA)KEHUS, YPABHEHMSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBUIO 33J1a4, UCCIEA0BAaTh OCTPOEHHBIE MOJIENH C UCTIOIb30BAaHUEM
anmapara anreOpbl, HHTePIPETUPOBATH MOJTYYCHHBIH PE3yNIbTaT; CTPOUTH
MaTeMaTHYECKHUE MOJEININ C TIOMOILBIO TEOMETPUUYECKUX MOHITHHA U
BEJIMYMH, PEeIIaTh CBSI3aHHbIE C HUMH NIPAKTUYECKHE 3a7a4H; COCTABIIATh
BEPOSITHOCTHYIO MOJIENIb U MHTEPIIPETUPOBATD MOJIYUEHHBIN pe3ybTar;
pelaTh NPUKIAIHbIE 331a4U CPEACTBAMH MAaTEMATHYECKOI0 aHAIN3a, B
TOM YHCJI€ COLMAIBHO-I)KOHOMHUYECKOT0 M (PU3NYECKOT0 XapakTepa;

I1P 19

YMEHHE BBIOMPATh NOIXOISAIINNA METOJT AJIsl pEeLLIeHUs 3a]auu;
ITIOHUMaHNE 3HAYMMOCTH MAaTEMAaTUKHU B U3YUEHUH IPUPOJHBIX U
0O0I11eCTBEHHBIX MPOIIECCOB U SIBJICHUIN; yMEHHE paclio3HaBaTh
IIPOSIBJICHUE 3aKOHOB MAaTEMATHUKHU B UCKYCCTBE, YMEHUE IIPUBOANTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUM POCCUNCKOW U MUPOBOI
MaTeMaTUYECKON HAYKH.

Kon
KOMIIETCHIIM U

(Dopmyﬂupoeka Komnemenuuu

OK 1.

[loHuMaTh CYHOIHOCTH W COLMAJBbHYIO 3HAYUMOCTh CBOed Oynymieit
npodeccuu, NposABIATh K HEW yCTONUMBBINA HHTEpEC.

OK 2.

OpFaHI/ISOBBIBaTB CO6CTB€HHYIO JCATCIIBHOCTD, BI)I6I/IpaTI) THUITIOBBIC METOAbI
)41 CHOCOGBI BBITIOJIHCHU A HpO(I)CCCI/IOHaJIBHBIX 3ada4, OLCHUBATh HX
3(PEKTUBHOCTD U KAYECTBO.

OK 3.

HpI/IHI/IMaTB pCICHUA B CTAHAAPTHBIX U HCCTAHAAPTHLIX CUTyallusAX U HCCTH




3a HUX OTBETCTBECHHOCTbD.

OK 4. Ocy1iecTBIATh TOUCK U UCIIONB30BaHUE HHPOPMALIUHU, HEOOXOUMOM IS
3¢ (HeKTUBHOTO BHIOTHEHHSI TPO(PECCHOHAIBHBIX 3a/1a4,
po(heCCUOHATBHOTO ¥ IMYHOCTHOTO PA3BUTHSI.

OK 5. Bnanets WHGOPMALMOHHON KyJIbTYpOH, aHaIM3UpPOBATh U OICHUBATH
nH(OPMALIMIO € MCHOJIb30BaHHUEM HH(DOPMAIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA.

OK 6. PabGoTaTth B KkoyiekTHBE W KOMaHIE, 3()PEKTUBHO OOMIATHCSA C KOJIJIETaMH,
PYKOBOJICTBOM, MIOTPEOUTEIISIMH.

OK 7. Bpatb Ha ce0s1 OTBETCTBEHHOCTH 3a Pa0OTY YJICHOB KOMAaH/IbI
(IOJUYMHEHHBIX), pE3yJIbTAT BBIIIOJIHEHUS 3a/IaHUM.

OK 8. CaMoCTOATENBHO OMpEenesTh 3aJa4l NpodeCCHOHATBLHOTO U JHYHOCTHOTO
pa3BUTHSA, 3aHUMATbCS CaMOOOpPa30BAHHMEM, OCO3HAHHO IUIAHUPOBATH
MOBBIIICHUE KBATH(PUKAIUY.

OK 9. OpueHTUpOBaTbCs B YCIOBUSAX  YacTOM  CMEHbl  TEXHOJOTMH B
po(heCCHOHATTLHON IeATEIbHOCTH.

Kon Dopmynuposka npogheccuonanbHoll KOMnemeHyuu

KOMIIEeTeHIIUH

K 1.1 BbIABIIATH MOTPEOHOCTH B TOBApax.

K 1.2 OCymecTBIISTH CBSI3H C MOCTABIIMKAMHU U TOTPEOUTEISIMU TIPOTYKITUH.

IIK 1.3 Y1paBisTh TOBAPHBIMU 3aI1aCaMU U IOTOKAMMU.

I1IK 1.4. OdopmIIATh TOKYMEHTALIMIO HA MIOCTABKY M PEATH3aI[II0 TOBAPOB.

IIK 2.1. W aeHTuuimpoBats TOBaphl 0 ACCOPTUMEHTHON MPUHA/IIEKHOCTH.

11K 2.2. Opranu3oBbIBaTh U MPOBOAMTH OLICHKY KaU€CTBA TOBAPOB.

I1K 2.3. [TpoBOINUTH TOBAPOBEAHYIO SKCIIEPTUZY.

IIK 2.4. JIOKyMEHTaJIbHO O(QOPMIISATh PE3YyNbTaThl Pa3IMYHBIX BUJOB JKCIEPTU3 U
WCIBITAHUN TOBAPOB M NMPOJYKINH.

I1IK 3.1. [InannpoBaTh OCHOBHBIE IOKA3ATENN JAESITEIbHOCTA OpraHU3aliH.

I1K 3.2. [1nanrpoBaTh BBINOJIHEHUE Pa0OT U OKa3aHUE YCIYT UCIOJIHUTEISIMH.

I1K 3.3. OpraHu3oBbIBaTh pPabOTy TPYAOBOTO KOJJICKTHBA.

IIK 3.4. KoHnTponupoBaTh X0 U OLIEHUBATh pE3YJbTaThl BBINOJHEHHS pPabOT U
OKa3aHUsl yCIYT HUCIIOIHUTEISIMU.

IIK 3.5. VY4yacTBOBaTh B BBIPAaOOTKE MeEp IO ONTHMHU3AIMHM MPOIECCOB OKa3aHUs
yCIIyT B 00J1aCTH TPO(PECCHOHAIBHON e TETHHOCTH.

I1K 3.6. O opMISATh YI4ETHO-OTYETHYIO JOKYMEHTAITHIO.

11K 4.1. BreimonHaTe 3amaHus cnenuaiucta 0ojiee BBICOKON KBaTH(UKAIIUU TIPH
ITPOBEJIEHUN MAPKETUHIOBBIX UCCIIEI0OBaHUI.

1K 4.2. CpaBHHBaTh KOHKYPEHTOCIIOCOOHOCTh aHAJIOTHYHBIX TOBApOB M (WIIN)
YCIIYT.

I1K 4.3. [InaHnpoBaTh KOMIIJIEKC MAPKETHHIOBBIX MEPOIPHUSITHIA.

11K 4.4. BbImonHATh paboThl 10 (OPMHUPOBAHUIO CIIPOCA HA TOBAPHI U YCIIYTH.

I1K 4.5. BbInonHATE paboThl IO NPOJIBUKEHHUIO TOBAPOB U YCIIYT.

2. CTpyKTypa 1 coaepxanue 001eo0pa3oBaTe/IbHONH TUCHUILTHHBI




2.1. O0beM TUCHUIIMHBI U BUbI Y4eOHOH padoThI

Buj yueOHoi padoThI

Oobvem ¢ uacax

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI TN CHUTITTHHBI 394
B T.4.

1. OcHoBHOE coepKaHue 263
BT. ..

TEOpETUIECKOe 00ydeHne 153
NPaKTUYECKHUE 3aHATHS 58
2. lIpodeccuoHaILHO OPUEHTHPOBAHHOE CO/lePKAHUE (COIepPKAHNE 59
MPUKJIAJTHOI0 MOIYJIfA)

BT. 4..

PAKTUYECKHUE 3aHSTUS 52

IIpome:xxyTouyHast aTTecTanus (IK3aMeH)




2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIHHBI

Conep:xkanue yuye0HOro marepuasa (0CHOBHOe M pPodeccHOHAJIbLHO-

HaumenoBanue pa3jaesioB . Oo0bem dopmMupyemblie
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPUKJIATHOM
U TeM 4yacos KOMIIeTEeHI[UH
MOIYJIb (IIPY HAJTUYHH)
1 2 3 4

OcHoBHOe conep:kaHue

Paznen 1. IloBTopeHue 10

Kypca MaTeMaTHKHU

OCHOBHOM IIKOJIbI

Tema 1.1 Copepxanue yueOHOT0o MaTepuana

Hens u 3ama4yM | bazoBble 3HAHUS W yMEHMS IO MaTeMaThke B Mpo(ecCHOHANBHOM U B 1

MaTeMaTUuKu pu HOBCGI[HCBHOﬁ NCATCIIBHOCTH.

OCBOGHHH CIIeIManbHOCTH | KOMOMHHPOBAaHHOE 3aHATHE

Tema 1.2 Conepsxanue yuebHOro MaTepuana OK-01, OK-02,

Yucna w  BelyMcieHus. | JlecTBUS HaJ MOJNOKUTEIbHBIMUA U OTPUIATEIbHBIMU YU CIIaMU, OOBIKHOBEHHBIMH U 1 OK-03, OK-04,

BripaxeHus U | AECATUYHBIMU JPOOSIMH. OK-05, OK-06,

npeoGpasoBaHus JleiicTBUs co cTeneHs MU, GOPMYJIbl COKPAILIEHHOTO YMHOKEHHUSI. 1 OK-07, OK-08,

OK-09

KomM0uHMpoBaHHOE 3aHsTHE MK 1.1-1.4,

Tema 1.3. IIpodeccnoHaIbHO-OPUEHTHPOBAHHOE coleprKaHue (copep:xxanue K 2.1-2.4,

['eomeTpus HA TUIOCKOCTH | MPHUKJIAJHOTO MO/Y.JIs1) 2 1K 3.1-3.6,
Buapl miiockux Guryp v Ux miomas. 1 MK 4.1-4,5
[IpakTuKO-OpHEeHTUPOBaHHbIE 337]a4l B Kypce T€OMETPUH Ha TUIOCKOCTH
Busl mitockux GUryp v ux riomaib. 1
[IpakTHKO-OpUEHTUPOBAHHBIE 33/1aUU B KypCe T€OMETPUHU Ha MIOCKOCTH
[IpakTnueckoe 3aHsTHE

Tema 1.4 Coneprxanue yueOHOro MaTepuasa

IIpouentneie Beruucienus | [IpocTsie MpoLeHTHI, pa3Hble CIIOCO0B! MX BhIYUCIEHHs. CI0XKHBIE TPOLIEHTHI 1

HpaKTI/I‘-ICCKOC 3aHATUC




Tema 1.5

Copepxanne yaueOHOT0 MaTepuana

VYpaBHenus 1 HepaBeHCTBA | JImHelHbIE, KBaIpaTHbIC, IPOOHO-IMHEIHHBIC YpaBHEHHS U HEPAaBEHCTBA 1
[IpakTuueckoe 3anaTHe
Tema 1.6 Copepxanne yaeOHOTo MaTepuana
Cucrembl ypaBHeHMH U | COCOOBI pelIeHUs] CUCTEM JIMHEWHBIX ypaBHeHui. [lonstus: marpuna 2x2 u 3x3, 1
HEPABEHCTB onpeaenutesnb Marpuipbl. Meton I'aycca. CucTeMbl HENMHEHHBIX YpaBHEHUH.
CucremMpl HEpaBEHCTB
CriocoObI perieHus: CUCTEM JIMHEHHBIX ypaBHeHUH. [loHsaTus: marpuna 2x2 u 3x3, 1
onpeaenutens Marpunbl. Merton I'aycca. CucTeMbl HEIMHEHHBIX YpaBHEHUH.
CucremMpl HEpaBEHCTB
KoMOuHMpOBaHHOE 3aHATHE
Tema 1.7 Copep:xanue yueOHOro MaTepuana
BxoHOI KOHTPOJIb Boruucnenuss u mpeoOpa3zoBaHus. YpaBHEHHsT M HEpPAaBEHCTBA. | eomMeTpusi Ha 1
IIJIOCKOCTH
KonTponbnas padota
Pasznea 2. [Ipsamble u 13
IUIOCKOCTH B
NPOCTPAHCTBE
Tema 2.1. Coneprxanue yueOHOro MaTepuaa 2
OcHoBHbIE nousatus | [Ipeamer crepeomerpun. OCHOBHbIE TMOHATUSA (TOYKa, NpsMas, IUIOCKOCTb, 1 OK-01, OK-02,
CTEepEOMETPUH. pocTpaHcTBO). OCHOBHBIE aKCUOMBI CTEPEOMETPHH. OK-03, OK-04,
Pacnonoxenne npaMeix u | [epecekarommiuecs, MapajieJbHblE M CKPEIIUBAIOIIMECS TpsAMBIE. [Ipu3HaK u 1 OK-05, OK-06,
IIOCKOCTEH CBOMCTBO CKpEIIMBAIOIUXCS NMPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI. OK-07, OK-08,
KomOunupoBaHHoe 3aHsATHE OK-09
Tema 2.2. Coneprxanue yueOHOro MaTepuasa 3 IK 1.1-14,
IapannensHocTs npsAMBIX, | [lapamtensHble mpsiMas u ToiockocTh. Ompenenenue. [lpusnak. CsoiictBa (C 1 TK 2.1-2.4,
NpssMOM U TJIOCKOCTH, JTIOKa3aTeIbCTBOM). IK 3.1-3.6,
IIOCKOCTEN [TapammeneHble  mnockoctd.  OmnpexeneHue. IIpu3nak. CaoiictBa  (C 1 MK 4.1-4,5
JIOKa3aTeIbCTBOM).
Terpasnp u ero osnementsl. Ilapamnenenunen u ero snemeHThl. (CBoiicTBa 1

MPOTUBOIIOJIOKHBIX TpaHEd MW JMaroHalied mnapaienenunena. Iloctpoenue
ceueHuii. Pemenue 3agay.




KomOunupoBanHoe 3aHiTHE

Tema 2.3.
[TepneHANKYISIPHOCTH
MPSIMBIX, IPSAMOH 1
IIOCKOCTH, TNIOCKOCTEH

Copep:xanue yueOHOro MaTepuana

[lepnennukynspusie npsmble. llapamienbHble npsMble, NEpHEHANKYISPHBIE K
wiockoctd.  Ilpu3Hak  MepHeHAMKYISIPHOCTH  HpsMOM M IJIOCKOCTH.
Jloxa3zarenbCTBoO.

Ilepnengukynssp u HakioHHasd. [lepneHaukynsapHsle IUIOCKOCTH. IIpu3Hax
NEPIEHIUKYISIPHOCTH IJIOCKOCTEN. [[oKa3aTenbeTBo.
Paccrosinust B mpocTpaHCTBE

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 2.4. Copep:xanue yueOHOTo MaTepuana
T M Tpex v

copema 0 pe Teopema o Tpex mneprneHaukynspax. Joka3zarenbCcTBO. YTON MEXIAYy NOPsIMOU U
NepPHEHANKYIIIpax

CPHCHIMKYIAPA IJIOCKOCTBIO. YTOJI MEXAY IIIOCKOCTSMHU

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.5. IIpodeccrnonabHO-OPUEHTHPOBAHHOE coaep:kaHue (compep:xanue
[TapamnensHsle, NPUKJIATHOTO MOIYJIsSA)
NepHEeHIUKYISIPHBIE, Akcuomsl  crepeoMeTpuu. [lepneHIuKyIsIpHOCTH TOPsIMOM W IUIOCKOCTH,

CKpPCHIUBAOIIHECS IPAMBIC

MapaieIbHOCTh JIBYX MPSAMBIX, MEePIECHINKYIISIPHBIX IJIOCKOCTH,
MEePIEHANKYISIPHOCTD TIIOCKOCTEMN

Akcuomsl crepeoMmeTpud. [lepneHauKyIsIpHOCTh MPSAMOM U TNIOCKOCTH,
MapaJJIETBHOCTD JIBYX MPSAMBIX, IEPIIECHIUKYIISIPHBIX INIOCKOCTH,
MEePIEHANKYISIPHOCTD MIIOCKOCTEMN

Akcuomsl crepeoMeTpud. [lepneHquKyIspHOCTb MPSAMOM U IUNIOCKOCTH,
MapaJUIEIbHOCTD ABYX IPSIMBIX, NEPIECHAUKYJIAPHBIX INIOCKOCTH,
MEPIEHUKYIISIPHOCTD IIJIOCKOCTEN

Akcuomsl crepeoMeTprd. [lepneHuKynsipHOCTh MPSAMON U IIIIOCKOCTH,
MapaJUIEIbHOCTD ABYX IPSIMBIX, NEPIECHAUKYJIAPHBIX INIOCKOCTH,
MEPIEHUKYIISIPHOCTD IIJIOCKOCTEN

[IpakTHueckoe 3aHsATHE

Tema 2.6.
Pemenue 3agau. [Ipsimeie u

Coneprxanne yueOHOTO MaTepuasa

Pacnonokenre mpsIMbIX W TIOCKOCTEW B MpocTpaHCTBE. llepneHauKyIsipHOCTh U




IIJIOCKOCTH B | MApaJJIENbHOCTh NPAMBIX U IUIOCKOCTENH. CKpelIBaroIecs npsmele
IIPOCTPAHCTBE KonTponbnas pabora
Pa3nen 3. KoopanHartbl u 11
BEKTOPBI
Tewma 3.1 Coneprxkanne yueOHOT0 MaTepuasia 2
JlekapTOBBI KOOpPAMHATHI B | JlekapTOBBI KOOPIUHATHI B TpOCTpaHcTBe. [IpocTeiimme 3a1a4u B KOOpAUHATAX. 1
npocrtpanctee. Paccrosiaue
MEXIy JABYMs TOYKaMU. | PaccTOAHUE MEXKIY ABYMs TOUKaMH, KOOPAUHATHI CEPEAMHBI OTPE3Ka 1
Koopaunatel  cepenuHbl
OTpC3Ka KoMOMHMPOBaHHOE 3aHATUE
Tema 3.2 Coneprxanue yueOHOro Marepuasia
Bekropsl B mpocTpancTse. | Bektopel B mpoctpancTtBe. CloXEeHHE W BBIUYUTAHHE BEKTOpPOB. PaszmoxkeHue 1
Yroa Mexay BEKTOpaMU. | BEKTOpa MO TPEM HEKOMILJIaHAPHBIM BEKTOpaM.
CkanspHoe MNpou3BEelICHHE | YMHOKEHHE BeKTopa Ha uncio. Kommuianapaeie BekTopbl.  CKamsipHOe 1
BEKTOPOB MIPOU3BE/IEHUE BEKTOPOB.
Koopannatsl BeKTOpa, CKAIAPHOE NMPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YOl 1
MEXKy BEKTOPAMHM, YIOJl MEXAY MPSAMOH U IUNIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMH.
VYpaBHeHue miockocTu. ['eoMeTprueckuii CMbICT ONpeaAeauTeNs 2X2 1
KomOunupoBanHoe 3aHsTHE
Tema 3.3 IIpojeccnoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conepxanue 4
[TpaxTHko- NPHUKJIATHOT0 MOAYJISA)
OpHUEHTUPOBaHHBIE 3a1auyM | KoopanHaTHas MI0OCKOCTh. BhluMcineHne paccTOSHUM U MJIOLAAEH Ha IUIOCKOCTH. 1
Ha KoOpAMHaTHOMN | KonmndecTBeHHbBIE pacyeThl
IIJIOCKOCTH KoopannatHas nminockocTts. Beruncnenne pacCTOSHUM M IUIOMAAECH Ha IUIOCKOCTH. 1
KonnuecTBeHHBIE pacueThl
KoopaunaTtHas miockocTs. BelunciieHne pacCTOSHUN M IUIOIIAJAEH Ha MJIOCKOCTH. 1
KonnuecTBeHHbIE pacueTsl
KoopaunaTtHas miockocTs. BelunciieHne pacCTOSHUMN M IUIOIIAJAEH Ha MJIOCKOCTH. 1

KommuecTBenHbIe pacyeCThl

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07, OK-08,
OK-09
K 1.1-1.4,
IK 2.1-2.4,
IK 3.1-3.6,
I1K 4.1-4,5




IIpakTrueckoe 3aHsATHE

Tema 3.4 Coneprxkanne yueOHOT0 MaTepuaia 1
Pemenune 3aj1a4. | /lekapToBbI KOOpPAMHATHI B MpOCTpaHcTBE. BekTopsl B mpoctpancTBe. CliokeHue u
KoopauHatsl 1 BEKTOpHI BbIUUTAHUE BEKTOPOB. YMHOKEHHE BEKTOpa Ha 4Mcio. KoMIiutaHapHble BEKTOPBHI.
CkansipHoe  TpoOHM3BEJCHUE  BEKTOpOB. PasjokeHune BEeKTOpa 1O  TpeMm
HEKOMIUIaHApHBIM BeKTOpaMm. IIpocreiimme 3agaum B koopauHarax. KoopauHarsl
BEKTOpA, PACCTOSTHUE MEXAY TOYKAMH, KOOPAMHATHI CEPEIHHBI OTPE3Ka, CKAIIPHOE
MIPOU3BEJCHNE BEKTOPOB B KOOPAMHATAX, YroJ MEXKIY BEKTOPaMH, YTOJ MEXIY
IPSIMO U TUIOCKOCTBIO, YTOJI MEXKY TIOCKOCTSIMU
KonrponbHas pabora
Paznen 4. OcHoBBI 24
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun
Tema 4.1 Coneprxkanne yueOHOro Marepuasa 2
Tpuronomerpuueckue
¢yHkuuu npousBojbHoro | Pannannas mepa yrna. IToBopoT To4kM BOKpYr Hauyajna kKoopausaT. OmnpeneneHue 1 OK-01, OK-02,
yria, uncna. Pajuannas u | CUHYCa, KOCHHYCA, TAHICHCA M KOTAaHICHCA. 3HAKH CHHYCa, KOCHHYCA, TaHTCHCA U OK-03, OK-04,
IPayCHAL MEpA YIIIA KOTAHT€HCa [0 YETBEPTSM. OK-05, OK-06,
3aBHCUMOCTh MEXKJIy CHHYCOM, KOCHHYCOM, TAaHT€HCOM W KOTAHT€HCOM OJHOTO U 1 OK-07, OK-08,
TOrO XK€ yria OK-09
KoMOMHHPOBAHHOE 3aHSATHE K 1.1-14,
Tema 4.2 Coneprxanue yueOHOro MaTepuaa 2 MK 2.1-2.4,
OcHOBHBIE Tpuronomerpuueckue ToxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHTE€HC YTJIOB (L 1 1K 3.1-3.6,
TPUTOHOMETPUUECKUE u - 0. MK 4.1-4,5
TOKJIECTBA. DopMyJIbI TIPUBEICHUS 1
@®opMyIibl IPUBEIEHUS KoMmOnHMpOBaHHOE 3aHATHE
Tema 4.3 Coneprxanue yueOHOro MaTepuasa 4
Cunyc, xocunyc, TaHrenc | Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC M KOCHHYC 1
CYMMBl U Pa3HOCTH JABYX | JABOMHOTO yria.
yTJIOB @®opmynel  TIOIOBUHHOTO yria. [IpeoOpa3oBaHUS CyMMBI TPUTOHOMETPUYECKUX 1




Cunyc u KOCHHYC
JIBOMHOTO yria. @opmyibl

IIOJIOBUHHOI'O yIJjia

(GyHKIMH B TpOU3BEICHUE U TIPOU3BEICHUS B CYMMY.

BoipakeHue TpUrOHOMETpPHYECKMX (YHKIMI 4Yepe3 TaHTeHC IOJOBUHHOTO

apryMeHra.

[Ipeo6pa3oBanus MPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAKEHU N

KoMOuHMpOBaHHOE 3aHATHE

Tema 4.4 Copepxanne yaeOHOT0 MaTepuana

OyHKIMM, HX CcBOMCTBA. | O0JACTh ONPEICIICHNS U MHOYKECTBO 3HAUCHUHN ()YHKITHH.

Cnoco6mwt 3aaHusl | YETHOCTD, HEUETHOCTD, NEPUOANYHOCTD PyHKIMH. CriocoObl 3a1aHus PYHKIIMMA
Gynxumii KomOuHMpOBaHHOE 3aHATHE

Tema 4.5 Coneprxkanne yueOHOro Matepuasia

Tpuronomerpuueckue OO0nacTh ompeneNIeHuss ¥ MHOXKECTBO 3HAYCHHH TPUTOHOMETPHUYECKUX (YHKITHH.

¢GyHKIMH, WX CBOWCTBA U

YETHOCTH, HEYETHOCTD, MEPUOUYHOCTH TPUTOHOMETPUIECKUX (DYHKITUH.

rpaduku CoiicTBa 1 rpaduku GyHKIMHN Y = cOS X, Y =sin X, y = tg X, y = ctg X.
KomOuHupoBaHHoOe 3aHsTHE.

Tema 4.6 Copep:xanue yueOHOTo MaTepuana

[IpeobpazoBanue Cxartue u pacTsikeHue TpadUuKOB TPUTOHOMETPUUECKUX (DYHKITHIA.

rpadukoB [Ipeo6pa3zoBanue rpa)uKoB TPUTOHOMETPUUECKUX (PYHKIIHIM

TPUTOHOMETPUYECKHUX IIpakTHyeckoe 3aHATHE

byHKIMMA

Tema 4.7 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cojepIKaHue (conepxanue

Onucanue NPHUKJIATHOT0 MOAYJISA)

IIPOU3BOJCTBEHHBIX Vcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIHUI B mMpodeccHoHaIbHBIX

IPOLIECCOB € IOMOILBIO | 3a7auax

rpaguKoB QyHKIMN Hcnonb30BaHne CBONCTB TPUTOHOMETPUYECKUX (QYHKIHM B IpodhecCHOHaTbHBIX
3ajadax
Hcnonb3oBaHne CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUI B MpodecCHOHANTbHBIX
3aa4ax
Hcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUI B MpodecCHOHANbHBIX

3amagax

[IpakTHueckoe 3aHsATHE




Tema 4.8 Coneprxanue yueOHOro MaTepuaa 1

OO6parHbie OO6parnble TpuroHomeTpuueckue GyHkIuu. Mx cBoiicTBa U rpaduku 1

TPHTOHOMETPHHACCIHE KomOunupoBanHoe 3aHsTHE

byHKIUA

Tema 4.9 Copepxanne yaeOHOT0 MaTepuana 4

Tpuronomerpuyeckue YpaBHEeHHE COs X = a. YpaBHEHHE sin X = a. YpaBHEHHE tg X = a, clg X = a. 1

YPaBHCHHSI U HCPABCHCTBA | YpaBHEHHUE COs X = a. YpaBHEHHeE Sin X = a. YpaBHeHHe tg X = a, ctg X = a. 1
Pemienne TpUrOHOMETPUYECKHUX YpPAaBHEHUH OCHOBHBIX THIIOB: IHpocTeiiune 1
TPUTOHOMETPUUYECKUE YpaBHEHUS, CBOJSIIMECS K KBaJIpaTHBIM, pELIaeMble
pa3oKeHUEM Ha MHOXKUTEIN, OJHOPOIHBIE.
[Ipocreiimme TPUroHOMETPUYECKHUE HEPABEHCTBA 1
KomOunupoBanHoe 3aHsTue.

Tema 4.10 Coneprxanue yueOHOro Marepuasia 1

Cucrembl CucTeMbl IPOCTEUIINX TPUTOHOMETPUYECKUX YPaBHEHUI 1

TPUTOHOMETPHUYECKUX KomOuHupoBaHHOE 3aHsTHE

yYpaBHEHUU

Tema 4.11 Coneprxkanne yueOHOT0 MaTepuania 1

Pemenne 3amad. ocHOBBHI | [IpeoOpa3zoBanue TPUTOHOMETPUUECKUX BBIPAKCHUI. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPHUYECKUX YPAaBHEHWH M HEPABEHCTB B TOM YHCJIE C HCIIOJIb30BAaHHEM

Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.

byHKIIIU KonrtponbHas pabora

Pasznea 5. 7 OK-01, OK-02,

KoMmIiekcHBIE YnciIa OK-03, OK-04,

Tema 5.1 Conepxanre yaeOHOT0 MaTepuaa OK-05, OK-06,

KowmrmnekcHeie uncna [Tonstre komriuiekcHoro yucna. ComnpskeHHbIE KOMIUIEKCHBIE YHUCHA, MOIYJIb U 1 OK-07, OK-08,
apryMeHT KOMIUIEKCHOro uyucina. @Popma 3amMcH  KOMIUIEKCHOTO — YHCia OK-09
(reoMeTpHYECKasi, TPUTOHOMETPUYECKAs], areOpandecKas). IK 1.1-1.4,
Apudmernyeckre IeHCTBHS ¢ KOMILICKCHBIMHU YUCIAMH 1 [K 2.1-2.4,
Apudmerndeckue IeiCTBUS ¢ KOMILIEKCHBIMHA YHCIaMU 1 [IK 3.1-3.6,
Apudmernaeckue NeiCTBHS ¢ KOMIUIEKCHBIMH YHCIaMA 1 11K 4.1-4,5

KomOunupoBanHoe 3aHATHE




Tema 5.2 Coneprxanue yueOHOro MaTepuaa 3
[Tpumenenue BeimonHeHue  pacdyeToB ¢ MOMOIIBIO  KOMIUIEKCHBIX — ymcen.  [Ipumepsl 1
KOMILJIEKCHBIX YHuCell HCITIOJIb30BaHNA KOMIIJICKCHBIX YHCEI
BbimonHenne pacueToB ¢ MOMOIIBIO  KOMIUIEKCHBIX — yucen. [Ipumepsl 1
HCIOJIb30BAHUS KOMIIJIEKCHBIX YHCEI
BeimonHenue  pacdyeToB ¢ MOMOIIBIO  KOMIUIEKCHBIX — ymcen.  [Ipumepsl 1
MCIIOJIb30BAHUS KOMILJICKCHBIX YHCEI
[IpakTuyeckoe 3aHsATHE
Pa3nen 6. IlpousBoaHas 29
byuxkuum, ee
NpUMeHeHHe
Tema 6.1 Copep:xanue yueOHOTo MaTepuana 2
[Monsatne  mpousBoaHOM. | OnpeseneHre YUCIOBOM MOCIeN0BaTEIbHOCTH U CIIOCOObI ee 3anaHus. CBoiicTBa 1
@opmysibl M IpaBUIa | YUCIOBBIX MocjenoBarenbHOCTel. OmpeneneHue mpenena Mociael0BaTeIbHOCTH.
g depeHIIpPOBaAHUS Breruncnenne  mpemenoB  mocnenoBarenbHocTed.  [lpemen  QyHkmmm  Ha
0eckoneuHoctu. [Ipenen GpyHKIUU B TOUKE. OK-01, OK-02,
[Ipupamenue aprymenta. Ilpupamenue ¢yHkuuu. 3agaud, OPUBOJSIIME K 1 OK-03, OK-04,
MOHATUIO MNPOU3BOAHONW. OmnpezeneHue MPOU3BOAHON. AJITOPUTM OTBICKAHUS OK-05, OK-06,
MIPOM3BOHON OK-07, OK-08,
KomOunupoBaHHoe 3aHsATHE HKO ;IL<-102 4
Tema 6.2 Copepxanue yueOHOTO MaTepuana 3 K 2' 1: 2: 4’
[IponsBoaHbIE cyMMmEl, | ®opmynsl auddepenurponanust. [Ipasuna quddepeHunpoBanms 1 K 3.1-3. 6:
pasHocTH  mpousBeneHus, | dopmysl auddepenunpoBanus. [IpaBuna quddepeHrpoanus 1 IK 4.1-4.5
JacTHOTO ®opmynsl quddepenuuposanus. [Ipasuna nuddepeHupoBaHus 1
KomOunupoBaHHoe 3aHATHE
Tema 6.3 Coneprxanne yueOHOTO MaTeprasa
[IpousBoaHBIE Onpenenenue cinoxxkHoil pyHkuuu. [IponsBoaHas TPUTOHOMETPUYECKUX (YHKIIHIA. 1
TPUTOHOMETPUUYECKUX [Ipon3BoHas CI0XHON PYHKIIMH
ynkumii.  Ilpoussoanas | Onpenenenne CIoKHONU (QyHKIUH. [IpOU3BOIHAS TPUTOHOMETPHUIECKUX (YHKIIUIA. 1
CIIOKHOU (DYHKITUU [IpowusBoHas CIOXKHON (YHKITUH
Omnpenenenue ciaoxHoi (GyHkMU. [Ipon3BoaHAs TPUTOHOMETPHUECKUX (PYHKITUIL. 1




[TpousBoaHas CIOKHOU (PYHKIUU

Onpenenenue cinoxkHoil pynkuuu. [Ipon3BoaHas TPUTOHOMETPUYECKUX (YHKIIHIA.
[Tpou3BoHas CI0KHON HYHKIIUH

Komb6unupoBanHoe 3ansrue

Tema 6.4

[Tonsarue 0
HETPEPHIBHOCTH (PYHKITUH.
Merton unTepBaNoOB

Conepxkanue y4eOHOro MaTepHuaia

[Tonstue HenpepwiBHON ¢(yHKIMKH. CBoiicTBa HempepblBHOW (yHKIUU. CBs3b
MEXy HEMPEPHIBHOCTHIO U TP PEepeHIIMPYEMOCTHIO (YHKIIUU B TOUKE.

ANropuUTM pEIlIEHUsI HEPABEHCTB METOJIOM UHTEPBAJIOB

KoMOuHMpOBaHHOE 3aHATHE

Tema 6.5 Coneprxanue yueOHOro MaTepuaa
I'eomerpuyeckuit u | 'eomMeTpuyeckuii CMbICI TPOU3BOAHON (YHKIMHM — YIJIOBOM KO3 (UIHMEHT
buznyeckuit CMBICII | KacaTeNbHOU K TpapuKy (QYHKIIMU B TOUKE.
IPOM3BOTHON VYpaBHeHHEe KacaTelnbHOH K rpaduKy QyHKIMHA. AJNTOPUTM COCTABICHHUS YPAaBHEHUS
KacaTenbHOU K Tpaduky ¢pyHkunn y=f(x)
KomOunupoBaHHoe 3aHsTHE
Tema 6.6 Coneprxanue yueOHOro MaTepuaa
Pusnyeckui cMbIch | Ou3ndeckuil (MEXaHUYECKUI) CMBICT TMPOU3BOJHONM — MIHOBEHHAs CKOpPOCTH B
IIPOU3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)
npo(heCCHOHANBHBIX Ousnyeckuil (MeXaHWYECKUI) CMBICI MPOU3BOJHOM — MIHOBEHHAas CKOpPOCTb B
3a1agax MOMEHT BpeMeHH t: v =S’ (1)
[IpakTnueckoe 3anaTne
Tema 6.7 Coneprxanue yueOHOro MaTepuana

MOHOTOHHOCTb (PYHKITUH.
Touku 3xcTpeMyma

Bospacranne u yObiBaHue (QyHKIIMHA, COOTBETCTBHME BO3PACTaHMS U YOBIBAHHS
GYHKIIMM  3HaKy TPOU3BOJHOM.
COOTBETCTBHUE 3HAKa BTOPOW MPOM3BOAHOMN BBIMYKIOCTH (BOTHYTOCTH) (pyHKIMU Ha

[TonsiTue NPOW3BOJHOM BBICIIETO MOPSIKA,

OTpe3Ke.

3anaqn Ha MAaKCMMyM U MHHUMYM. IlousTue ACHUMIITOTHI, CIIOCOOBI  HMX

OIPCACIICHUS.

AJropuT™M HUcCleoBaHUS (DYHKIMM W TOCTPOEHHUs ee Tpaduka C MOMOIIBIO
pou3BOIHOM. JIpoOHO-TMHEeNHHas QYHKIHS

KomOunupoBanHoe 3aHATHE




Tema 6.8 Coneprxanue yueOHOro MaTepuaa 2
WccnenoBanue GyHKIUN U
HccnenoBanue GyHKIIMA HA MOHOTOHHOCTB M TOCTPOEHUE IrPauKOB. 1
HOCTPOCHHE TpapUKOB
HccnenoBanue GyHKIIMM HA MOHOTOHHOCTb M ITIOCTPOEHUE IpahuKOB. 1
KomOunupoBaHHoe 3aHsTHE
Tema 6.9 Haumbonbmee u | Comepikanue yueOHOTO MaTepuana 2
HAUMEHbIIIEE 3HaueHus | HaxoxaeHne HauOONbIIET0O M HAWMEHBINETO 3HAYCHWH (YHKIMH, MMOCTPOCHHE 1
byHKIIH rpaMKOB MHOTOYIEHOB C UCIOJIb30BAHUEM allllapaTa MaTeMAaTHYECKOT0 aHaIu3a
HaxoxxneHue HauOOJIBIIEr0 M HAMMEHBIIErOo 3Ha4eHUM (YHKUMH, MOCTpOEHUE 1
rpaMKOB MHOTOWIEHOB C UCIIOJIb30BAaHUEM allapaTa MaTeMaTHYECKOTO aHaIu3a
KoMOuHMpOBaHHOE 3aHATHE
Tema 6.10 IIpogeccnonanbHO-OpEeHTHPOBAHHOE cojiep:kaHue (conepxaHue
Haxoxnenue NPHUKJIATHOTO MOIYJISA)
ONTUMAJILHOTO PE3yIbTaTa 6
C IIOMOIIBIO IPOM3BOAHON | HamMmeHbIiee n HanOosbllee 3HaUCHHE (YHKIIHH 1
B IPAKTUYICCKHUX 3aladax Haumensiiee n Hanbosnbiiee 3HaueHne QyHKIUN 1
Haumensbiiee n Hanbosnblee 3HaueHne QyHKINUN 1
Haumensbiiee n Hanbosnbliee 3HaueHne QyHKINUN 1
Haumensbiiee n Hanbosnblee 3HaueHne QyHKINUN 1
Haumenblee u Hanbosblee 3HaYeHUE HYHKIIUN 1
[IpakTnueckoe 3anaTne 1
Tema 6.11 Coneprxanne yueOHOT0 MaTepuasia 1
Pemenne 3aga4. | @opmynbl U npaBuia qudepenunponanus. MceciaenoBanue QyHKIMM ¢ TOMOIIbIO
IIponsBonnas GpyHkuMu, ee | mpousBoaHoN. Hanbombiiee 1 HaMeHbIlee 3HAYCHHS () yHKITUH
IpUMEHEeHHE KonrtponbHas pabora
Paznea 7. 42 OK-01, OK-02,
MHoOrorpaHHuKM 4 Teja OK-03, OK-04,
BpallleHus OK-05, OK-06,
Tema 7.1 Coneprxanue yaeOHOTO MaTepHaa 2 OK-07, OK-08,
Bepmmnuel, pebpa, rpanu | [lonsTue MHOrorpaHHuka. Ero aieMeHThI: BepIluHbI, pedpa, rpanu. JJuaroHais. 1 OK-09




MHOTOTpaHHHKA Ceuenue. Boinykiible 1 HEBBITYKJIbIE MHOIOIPaHHUKH
KomOnHupoBaHHoe 3aHsATHE

Tema 7.2 Coneprxkanue y4eOHOT0 MaTeprasa

[Ipuzma, ee | [Tonsitue npusmel. Ee ocHoBaHust 1 60KOBBIE rpaHu. BricoTa mpu3MBI.

COCTaBJIAIOLIUE, CEYCHHE.
IIpsmas wu npaBuiIbHAs

IIpsimas u HaxknoHHasA npusma. [IpaBuiibHast npusma. Ee ceuenue

KoMOuHMpoOBaHHOE 3aHATHE

MIPU3MBI
Tema 7.3 Coneprxkanne yueOHOT0 MaTeprasa

[Tapannenenunen, Ky0. | [lapamienenume, CBOWCTBA MPSIMOYTOJIBHOTO Mapauiesenuresa, Kyo.
Ceuenue Ky0a, | Ceuenue Kyba, nmapasiesenume/aa

napajjieienunesa KomOuHnpoBanHoe 3aHATHE

Tema 7.4 Coneprxanue yueOHOro Marepuana

[Mupammna, ee | [Tupamuna u ee anemenTsl. CeueHUE MUPAMUIBL.

COCTaBIISIIOLINE, CEUYCHHE.
[IpaBunbHass  mUpaMuza.
VYcedeHHas nupamua

[IpaBunbHas nupaMua. Y cedeHHas IUpamMuaa

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.5 Coneprxanne yueOHOT0 MaTepuasia

bokoBas u noyHas | [Inomans 60KOBOW M MOJHON MOBEPXHOCTU PU3MBI, TUPAMUIbI
MOBEPXHOCTh npu3Mel, | [Inomans 60KOBOW M MOJHOW MOBEPXHOCTH MPU3MBI, MTUPAMUIBI
MAPpaMUJIbI KomOunupoBaHHoe 3aHsATHE

Tema 7.6 Copepxanne yueOHOTO MaTepuana

Cummerpuss B KyOe,
napajiesenumnese,
npu3Me, THpaMuIe

CI/IMMeTpI/ISI OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.

CummMmetpus B KyOe, nmapaiienenurnesne, npu3Me, NupaMmuie

KomOunnpoBanHoe 3aHsaTHE

Tema 7.7
IIpumepel cumMMeTpuii B
npodeccuun

IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE
NPHUKJIATHOTO MOAYJISA)

coJep:KaHue

(copep:xaHue

CummeTpus B IpUpO/JIE, APXUTEKTYpE, TEXHHUKE, B ObITY

CummeTpus B IpUPOJIE, APXUTEKTYpE, TEXHHUKE, B ObITY

K 1.1-1.4,
IK 2.1-2.4,
1K 3.1-3.6,
I1K 4.1-4,5




CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHHUKE, B ObITY

CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B ObITY

CumMeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

CummeTpus B IPUPOJIE, APXUTEKTYpPE, TEXHHUKE, B ObITY

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 7.8 Copepxanne yaeOHOT0 MaTepuana
[IpaBunbHbIE [Tonsatue npaBmiIbHOr0 MHOrOrpaHHuka. CBOMCTBa IPaBUIIbHBIX MHOIOI'PaHHUKOB
MHOTOTpaHHHKH, uXx | [ToHsTue npaBWIbHOr0 MHOrorpaHHuka. CBONCTBA IPaBUIbHBIX MHOI'OI'PaHHUKOB
CBOMCTBa [IpakTuueckoe 3aHaTue
Tema 7.9 Coneprxkanne yueOHOro Matepuasia
Humunsap, €ero
cocrapistoe. CeueHue
HWIMH]Ipa HunauHap u ero 3IeMeHTHI
Ceuenune nuanHIpa (MapauieaIbHOE OCHOBAHUIO M ocH). Pa3BepTka nuiauHIpa
KomOunupoBaHHoe 3aHsATHE
Tema 7.10 IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Konyec, €ro | NPUKJIAAHOI0 MOAYJIs1)
cocrapisiromue. Ceuenue | Konyc u ero osmementel. CedeHne KoHyca (TMapajulelbHOE OCHOBAHUIO U
KOHyca IpoXosdilee Yepe3 BeplIMHY), KOHUYeckre ceueHus. Pa3BepTka KoHyca
Konyc u ero »snementhl. CeueHue KoHyca (IapajyieIbHOE OCHOBAHUIO U
IIpoXo/dllee Yepe3 BeplIMHY), KOHnYeckre ceueHus. Pa3BepTka KoHyca
Konyc u ero nsnementsl. CeueHue KoOHyca (MapajjieIbHOE OCHOBaHHUIO U
MPOXO/slIee Yepe3 BepIINHY), KOHHYecKue ceueHus. PazpepTka KoHyca
Konyc u ero osnementsl. CeueHue KoHyca (MapajijieIbHOE OCHOBAaHHMIO U
IIPOXOJALIee Yepe3 BEPIIMHY), KOHNYECKUE ceueHus. PazBepTka KoHyca
KomOunupoBaHHoe 3aHATHE
Tema 7.11 Copepxanue yueOHOTO MaTepuana
VY ceueHHsblIi KOHYC. | YceueHHbIN KOHYC. Ero obpasytomias u Beicota. CedeHne yceueHHOro KoHyca




Ceuenue ycedeHHOro | YceueHHbIN KoHyC. Ero oOpa3yromas u BeicoTa. CeueHne yceueHHOro KOHyca 1
KOHYcCa Komb6unupoBanHoe 3ansrue
Tema 7.12 Coneprxkanue yueOHOT0 MaTepuasia 2
Hlap u cdepa, ux ceuenus | llap u cdhepa. Bzaumuoe pacronoxerne chepbl U MIOCKOCTH. 1
Ceuenue mapa, cepbl 1
KoMOuHMpoOBaHHOE 3aHATHE
Tema 7.13 Coneprxkanne y4eOHOT0 MaTepuaia 3
[Tonstue 06 oobeme tena. | [Tousrue 06 odobeme Tena. O6beM Kyda H MPSAMOYTOJIBHOIO HapalIeeIuIIeaa. 1
OTtHollIeHHE 00beMOB | O6beM pU3MBbI M IUIHHAPA. OTHOIEHNE 0OBEMOB MOTOOHBIX TE. 1
IOI00HBIX TEN I'eomeTpuueckuii cMbIC ONpenenuTeNs 3-ro nopsaka 1
KoMOuHMpOBaHHOE 3aHATHE
Tema 7.14 Copep:xanue yueOHOro MaTepuana 2
Obvembl M MUIOWAIM [ OGpeMbl IMPAMUIE! X KOHYCA. 1
MOBEPXHOCTEH Tel
O6beM mrapa. [Inomaan moBepxHOCTeH Ten 1
Komb6unnpoBanHoe 3anstue
Tema 7.15 Coneprxanne yueOHOT0 MaTepuana 2
KoMmOunamun KomOunanmu reoMmeTpudeckux e 1
MHOTOTPAaHHUKOB M Tl | KoMOWHAIIUY TeOMETPUICCKIX TEI 1
BpalicHu:A IIpakTueckoe 3ansATHE
Tema 7.16 Coneprxanue yueOHOro MaTepuaa 4
I'eomerprueckue Hcnonb3oBaHne KOMOMHAIIMM MHOTOTPAaHHUKOB M Tl BpAleHHs] B TNPAKTHUKO- 1
KOMOUHAIMK Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/auax
Hcnonp3oBaHne KOMOWHAIMIT MHOTOTPAaHHUKOB W TEN BpAIICHUS B IPAKTHKO- 1
OpPHEHTHUPOBAHHBIX 33jjauax
Hcnonp3oBaHne KOMOHMHAIMIT MHOTOTPAHHUKOB M TeN BpAIICHUS B IPAKTHKO- 1
OpPHEHTUPOBAHHBIX 33jjauax
Hcnonp3oBaHne KOMOWHAIMIT MHOTOTPAaHHUKOB W TEN BpAIICHUS B IPAKTHKO- 1
OpPHEHTHUPOBAHHBIX 3a7adax
[IpakTHueckoe 3aHsATHE
Tema 7.17 Coneprxanue yueOHOro MaTepuaa 1




Pemenue 3a/1a4.
MHOrorpaHHUKM H Teja

BpalcHus

OOBbeMEI U rmiaonaau mMOBCPXHOCTU MHOTOTPAHHUKOB U TCJI BpalllICHUA

KonTponbnas pabora

Pasznea 8. 12
ITepBooGpa3nasn
byHkuum, ee
NpUMeHeHHne
Tema 8.1 Copepxanne yaeOHOT0 MaTepuana
ITepBooOpasHas (I)YHKHI/II/I- 3agaya 0 BOCCTAHOBJICHMU 3aKOHA JIB)KEHHUS MO W3BECTHOM CKOpoCTH. [loHsaTHe 1
IIpaBua HaXOXJICHUA | uHTerpupoBanus. O3HAKOMIIGHHE C TOHSITHEM HHTErpaja U MepBOOOpa3HOM AJis
nepBOOOPa3HBIX bynakun y=f(x).
Pemenue 3amau Ha CBsI3b MEPBOOOpPA3HONW W €€ MPOU3BOJHOM, BBIYUCICHHE 1
nepBooOpa3Hoi i naHHOW (GyHKIuU. Tabmuna ¢GopMyn Ui HAXOXKICHHS
nepBooOpa3HbIX. M3yueHne npaBuiia BEIUMCICHUS IEPBOOOPA3HON
Komb6unupoBanHoe 3anstue
Tema 8.2 Copep:xanue yueOHOro MaTepuana 3
[Tnomans KpUBONMHENHOW | 3agaun, MPHUBOJIAIINE K TMOHITHUIO OIPEAEICHHOTO HHTErpaia — O BBIYHUCICHHH 1
Tparenuu. @®opmyna | TUIOMAAX  KPUBOJIMHEWHOW Tpamenud, O TIepeMelmeHnd Touku. [loHarue
Herorona — JleiiOHuma ONpeAETIEHHOTO UHTETpala.
3anauyy, NMPUBOASIIKE K TMOHSATHUIO ONPEIEICHHOTO WHTErpajla — O BBIYUCIECHUU 1
IJION[AAM KPUBOJMHEMHON Tpamenuu, O IepeMemeHuu Touku. [loHsitue
OIPEACIIEHHOTIO UHTETPAIA.
I'eomerpuueckuii M (U3UYECKUNA CMBICT OMpeneleHHOTo uHTerpana. dopmyna 1
Herorona— JleitOuuia
KoMbOuHMpoBaHHOE 3aHATHE
Tema 8.3 Copep:xanne yueOHOTO MaTepuana 1
Heonpenenennslit u | [IoHATHE HEONIPENEIEHHOTO HHTETpaIa 1
ONpPEIENEHHBIA MHTETPabl | KOMOMHUPOBaHHOE 3aHSTHE
Tema 8.4 Coneprxanue yueOHOro MaTepuasa 1

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07, OK-08,
OK-09
K 1.1-1.4,
IK 2.1-2.4,
IK 3.1-3.6,
1K 4.1-4,5




ITonsatue 00 | 'eoMeTprUYeCcKHii CMBICI ONPEIEICHHOTO HHTETpaja 1
onpeneneHHoM uHTerpane | KomOnHupoBaHHOE 3aHATHE
KaK IUIOILAAH
KPUBOJIMHEHHOW Tparenuu
Tema 8.5 IIpogeccnonanbHO-OpHMEHTHPOBAHHOE cojiepkaHue (conepxanue
OnpeneneHHbll UHTErpal | MPUKJIATHOTO MOTY/JIs1) 4
B JKU3HU I'eomeTpuyecKnii CMBICI ONPEIECICHHOIO HHTErpaa. 1
®dopmyna Herorona - JleliOHuma. 1
Pemienue 3a7ay Ha NpUMEHEHNE UHTErpaja JUlsl BEIYUCICHUS (PU3MUECKUX BEJITMYNH 1
U IUIomageu
Pemrenue 3agay Ha MpUMEHEHNE WHTETpaja sl BEIYUCICHUS (PU3MUECKUX BEITMYNH 1
U IJI0IIAaen
[IpakTHueckoe 3aHsATHE
Tewma 8.6 Copep:xanue yueOHOro MaTepuana
Pemenune 3ajga4. | [TepBooOpasznas Gpynkuuu. [TpaBuna HaxoxaeHus neppooOpa3ubix. Ee mpruMeHnenue
ITepBoobOpasnas QyHnkuny, | KonrponsHas pabora 1
ee IPUMEHEHNE
Pazpnen 9. 11
Crenennu " KOPHH.
Crenennas pyHKuus OK-01, OK-02,
Tema 9.1 Coneprxanue yueOHOro MaTepuaa 2 OK-03, OK-04,
Crenennast  QyHKUWs, ee | [TomaTHe KOPHS N-Oif CTENEHM U3 JAeHCTBUTENHHOTO uncia. OyHKIME y = VX HX 1 OK-05, OK-06,
CBOHCTBa CBOMWCTBA U IpaKu. OK-07, OK-08,
CaoiicTBa KOpHS N-0Oi CTENEHU 1 OK-09
KomOunupoBanHoe 3aHsaTHE T[IK 1.1-1.4,
Tema 9.2 Copep:xanue yueOHOTo MaTepuana 2 [K 2.1-2.4,
[peoGpaszoBanue [peoGpa3zoBaHue HPPAIMOHATBHBIX BHIPAKEHUI 1 TIK 3.1-3.6,
BBIDAKEHUH C KOPHAMH n- | [IpeoOpa3oBaHie UPPAIMOHATBHBIX BBIPAKEHUH 1 IIK 4.1-4,5
O CTETICHH KoMOHHUpOBAHHOE 3aHATHE
Tema 9.3 Coneprxanne yd4eOHOTO MaTepuasa 2
Cporictea  creneHu ¢ | [loHATHe cTeneHU ¢ JIIOOBIM PAaIlMOHAIBHBIM IMOKa3zareiaeM. CreneHHbIe (YHKIIHH, 1




palOHAIBLHBIM U | MX CBOWCTBA U rpaduKu
JEHCTBUTEIbHBIM [loHATne cTeneHu ¢ MOOBIM palMOHAIBHBIM IOKa3areneM. CreneHHble (YHKINH, 1
NIOKa3aTeNsIMH UX CBOICTBa U rpaduku
KomOuHupoBaHHoe 3aHsTHE
Tema 9.4 Copepxanne yaeOHOTo MaTepuana
Pewenne PaBHOCWJIBHOCTE MppalMOHAIBHBIX YpPAaBHEHMM M HepaBeHCTB. Meroasl HX 1
MPpaLMOHATIbHBIX pelIeHus.
YPaBHEHHMI U HEPABEHCTB | PaBHOCHIIBHOCTh HPPAIMOHAIBHBIX YPAaBHCHHI H HEPAaBEHCTB. MeTonbl WX 1
pelIeHus.
Pemenne nppanoHanbHbIX YPABHEHUN U HEPABEHCTB 1
Pemenne nppalimOHaNbHBIX YPaBHEHUN U HEPAaBEHCTB 1
KoMOuHMpOBaHHOE 3aHATHE
Tema 9.5 Coneprxanue yueOHOro MaTepuaa
Crenenn " KopHu. | Onpenenenue creneHHol QyHkuuu. Vcnonb3oBaHue ee CBOMCTB HpPU pELICHUU
CrenenHast GyHKIHS YpaBHEHUH U HEPABEHCTB 1
KonTtponbHas pabora
Pasznen 10. 15
IHoka3aTenbHast
byHkuus
Tema 10.1 Copepxanue yaeOHOTO MaTepuaa 5 OK-01, OK-02,
ITokaszarenpHasd GyHkuus, | CTeneHb ¢ IPOU3BOJILHBIM JCHCTBUTEIILHBIM ITOKA3aTEIIEM. 1 OK-03, OK-04,
€€ CBOCTBA CreneHb ¢ IPOU3BOJIBHBIM JIEHCTBUTEIIBHBIM I1I0KA3aTEIEM. 1 OK-05, OK-06,
OmnpeneneHue MoKa3aTelbHOM (YHKIMH, €€ CBOWCTBA M TpauK. 3HAKOMCTBO C 1 OK-07, OK-08,
MIPUMEHEHHUEM TTOKa3aTelbHON (QYHKIUH. OK-09
Pemenue nokasarenbHbIX ypaBHEHUH (PYHKIIMOHAIBHO-TpadhUIECKUM METOA0OM 1 EIIE ;}:;j’
Pemenue nokazarenbHbIX YpaBHEHUHN (PYHKIIMOHAIBHO-TpadhUIECKUM METOAOM 1 K 3' - 3: 6:
KomOunupoBaHHoe 3aHiTHE 1K 4.1-4.5
Tema 10.2 Coneprxanue yueOHOro MaTepuaa 6
Pemenne mnoxasaTenbHbIX | PemieHne moka3aTenbHBIX YpaBHEHUH METOIOM ypaBHUBAHHS MTOKa3aTeIeH. 1
YPaBHEHUH U HEPABEHCTB | PerreHue MoKa3aTeabHBIX YPaBHEHUI METOIOM YPaBHUBAHHUS TIOKAa3aTelCH. 1
Pemenue nmoka3arenbHbIX YpaBHEHUH METOJOM BBEACHUS HOBOUM MEPEMEHHOM. 1




Pemienue nokazaTenbHbIX YpaBHEHUH (PYHKIIMOHAIBHO-TPAQUIECKUM METO/IOM. 1
Pemienue nokazaresbHbIX HEPABEHCTB 1
Pemienue nokazaresbHbIX HEPABEHCTB 1
[IpakTuyeckoe 3aHsATHE
Tema 10.3 Copepxanne yaeOHOT0 MaTepuana 3
Cucrembl 1NOKa3aTeNbHBIX | PelieHne cuCTeM MmoKa3aTelbHbIX ypaBHEHHIA 1
YPaBHEHHH Pemenue cuctem noka3aTenbHbIX YpaBHEHUN 1
Pemenue cuctem noka3aTeinbHbIX YpaBHEHUN 1
KoMOuHMpOBaHHOE 3aHATHE
Tema 10.4 Coneprxanue yueOHOro Marepuasia
Pewenne 3ama4. | PemeHne noKa3aTenbHBIX YpPaBHEHUMM METOJOM YPaBHUBAHMSA IIOKa3aTele u
[NokazaTenbHas GYHKIMS | METOJOM BBEJICHHUS HOBOM IMEPEMEHHOM. PellieHne mokasareibHbIX HEPaBEHCTB
KonrponbHas pabora 1
Pa3znen 11. Jlorapugmsbi. 27
Jlorapupmmuueckast
byHkuus
Tema 11.1 Coneprxanne yueOHOT0 MaTepuasia 5)
Jlorapudm yucia. | Jlorapupwm uncna. 1 OK-01, OK-02,
JlecsTUUHBIH u | Jlorapudm yuca. 1 OK-03, OK-04,
HaTypabHbIA JorapuMel, | Jlorapudm duca. 1 OK-05, OK-06,
YHCII0 € JlecATUYHBINA U HATypabHBIN JIOTapu (MBI, YHCIIO € 1 OK-07, OK-08,
JlecsITUUHBIN U HATYpaJIbHBIN JTOrapu(Mbl, YUCIIO € 1 OK-09
KoMb6uHMpoBanHoOe 3aHsATHE T[IK 1.1-1.4,
Tema 11.2 Coneprxanue yueOHOro MaTepuaa [K 2.1-2.4,
CpoiictBa  morapu(mMoB. I1K 3.1-3.6,
Omneparust 6 I[1IK 4.1-4,5
norapu(MUPOBAHUS CgoiictBa siorapudmos. 1
CoiicTBa norapudmos. 1
CoiicTBa norapudmos. 1
Omnepanus gorapupMUpPOBAHUS. 1
Omneparust orapuMUpPOBaHUSI. 1




Omnepanus gorapupMUpPOBAHUS. 1
KomOnHupoBaHHoe 3aHsATHE
Tema 11.3 Coneprxkanue yueOHOT0 MaTepuasia 4
Jlorapupmuueckas Jlorapudmuueckas GyHKIMS U ee CBOIiCTBa 1
¢byHK1IMS, ee CBOHCTBA Jlorapudmuueckas GyHKIMS U €€ CBOIiCTBa 1
Jlorapudmuueckasi pyHKIUS U ee CBOICTBA 1
Jlorapudmuueckas GyHKIHS B €€ CBOWCTBA 1
KomOuHupoBaHHoe 3aHsTHE
Tema 11.4 Coneprxkanue yueOHOro MaTepuaia 5)
Pemenue [Tonsarue norapupmudeckoro ypaBHeHus. Oneparnus IOTeHIUPOBAHHUS. 1
norapupMuIecknx [MousiTre gorapupMuueckoro ypasHenust. Orneparus moTeHIUPOBaHUS. 1
YPaBHEHUH M HEPABEHCTB | Tpy cHOBHBIX METOMA PELLEHUs JOrapUpMUUECKIX YpaBHEHHUIT: (yHKLHOHAILHO- 1
rpaduyecKkuii, METO MOTEHIIMPOBAHUS, METO/ BBE/ICHUSI HOBOU IEPEMEHHOM.
Tpu OCHOBHBIX MeTOJ]a peLIeHUs JIOrapu(PMUIECKUX YpaBHEHHH: (QyHKIIMOHAIBHO- 1
rpaduuecKuii, MeTo/l MOTEHLIUPOBAHU, METO/] BBEJICHHsI HOBOW IIEPEMEHHOM.
Jlorapudmuueckre HepaBeHCTBA 1
KomOunupoBanHoe 3aHsTHE
Tema 11.5 Coneprxkanne yueOHOT0 MaTepuasia 2
Cucremsl ANTOpUTM peLIeHHs CUCTEMBl YPaBHEHUH. 1
Jorapu(GpMUIECKUX PaBHOCHIBHOCTD JTOrapu(pMHUUECKUX YPAaBHEHUI U HEPABEHCTB 1
ypaBHEHUH KomOunupoBaHHoe 3aHsATHE
Tema 11.6 IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
Jlorapudmsl B mpHupoae U | NIPUKJIATHOTO MOTYJIfA) 4
TEXHHUKE [Ipumenenune norapudpma. Jlorapudmuueckas cnupainb B npupone. Ee 1
MaTeMaTHYeCKue CBOMCTBA
IIpumenenune norapudma. Jlorapupmuueckas cnupans B npupoge. Ee 1
MaTeMaTHYeCKue CBOMCTBA
[Ipumenenune norapudma. Jlorapudmuueckas cnupanb B npupone. Ee 1
MaTeMaTHYECKUE CBOMCTBA
[Ipumenenune norapudma. Jlorapudmuueckas cnupanb B npupone. Ee 1




MaTeMaTUYECKUE CBOUCTBA

HpaKTI/ILIeCKOC 3aHATUC

Tema 11.7 Coneprxkanue yueOHOT0 MaTepuasia

Pemmenue 3ajgad. | Jlorapupmuueckas  Gynkuus. Pemenme  mpocTedmmx — JorapupMHUECKUX

Jlorapudmer. ypaBHEHUH 1

Jlorapudmuueckas KonrtponsHas pabora

byHKIHISA

Paszgen 12. 10

MHuoxecTBa. IJJIeMEHTbI

Teopum rpagos

Tema 12.1 Copep:xanue yueOHOro MaTepuana 3 OK-01, OK-02,

MHoxecTBa ITonsarue muoxectsa. [loaMHOXKECTBO. 1 OK-03, OK-04,
Orneparuu ¢ MHOXKECTBaMHU 1 OK-05, OK-06,
Omnepanuu ¢ MHOKECTBAMHU 1 OK-07, OK-08,
Komb6unnpoBanHoe 3anstue OK-09

Tema 12.2 IIpodeccnonanbHO-OPHEHTHPOBAHHOE cojiepiKaHue (conepxanue 2 K 1.1-14,

Onepanyy ¢ MHOXKECTBAaMH | MPHKJIATHOTO MOY/JIs1) 1K 2.1-2.4,
Omneparuu ¢ MHOXKEeCTBaMU. PerieHne npukiaHbIX 3a1aq 1 11K 3.1-3.6,
Omneparuu ¢ MHOXKECTBaMU. PerieHne npukiIaaHbIX 3a1aq 1 MK 4.1-4,5
[IpakTudeckoe 3aHaTHe

Tema 12.3 Coneprxanue yueOHOro MaTepuaa 4

I'pacsr [Tonsitue rpada. 1
Cesi3HBIU Tpad, 1epeBo. 1
ukn rpad Ha mIocKoCTH 1
[uka rpa¢ Ha MIOCKOCTH 1
[TpakTuueckas pabora

Tema 12.4 Coneprxanne yueOHOTO MaTeprasa

Pemenue 3amad. | Omepan ¢ MHOXecTBamu. OmHcaHWEe pPEATbHBIX CHUTYalldd C  TIOMOIIBIO

MmuosxectBa, I'padbsl u ux | mHOKecTB. [IpuMeneHue rpad)oB K pelIeHHIO 3a1a4

IIPUMCHEHUE KonTponbnas pabota 1




Pazgen 13. DJjeMeHTHI

27

KOMOMHATOPUKH,

CTATHCTUKH M TEOPHH

BEPOSATHOCTEM

Tema 13.1 Copepxanne yaeOHOT0 MaTepuana )

OcHoBHbIE nousAtus | IlepecraHoBKH, pa3MeLIeHUs, COUCTAHUS. 1

KOMOWHATOPUKH [lepectaHOBKH, pa3MeEILIEHUs, COUETAHMUS. 1
IlepecTaHOBKH, pa3MEILEHUSA, COUYCTAHHUS. 1
IlepecTaHOBKH, pa3MEILEHUs, COUCTAHHUS. 1
[TepecTranoBKH, pa3MEILLICHUS, COUETAHUSA. 1
KomOunupoBanHoe 3aHsTHe.

Tema 13.2 Coneprxkanne yueOHOro MaTepuana 5)

CoObitue, BEPOATHOCTh | COBMECTHBIE 1 HECOBMECTHBIE COOBITHS. 1

cobbitusa.  Cnoxenue M | TeopeMsl 0 BEPOSITHOCTH CYMMbI COOBITHIA. Y CIIOBHAS BEPOSTHOCTb. 1

YMHO)KCHHE BEPOSITHOCTCH | 3aBMCHMBIE U HE3aBUCHMBIE COOBITHS. 1
Teopembl 0 BEpOSITHOCTH POU3BEICHHS COOBITUH. 1
Teopembl 0 BEpOSITHOCTH POU3BECHUS COOBITUH. 1
KomOunupoBaHHoe 3aHsATHE

Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cojepIKaHue (conepxanue 4

BepositHOCTB B | IPUKJIATHOTO MOIYJIS)

PO eCCHOHATBHBIX OTHOCHUTENBHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOMYMBOCTH. 1

3a1agax OTHOcHTENbHAS YaCTOTa COOBITHUS, CBOMCTBO €€ YCTOWYMBOCTH. 1
Cratuctudeckoe onpeieacHue BEPOSITHOCTH. 1
OrneHka BEpOSTHOCTU COOBITUS 1
[IpakTnueckoe 3anaTue

Tema 13.4 Coneprxanne yueOHOTO MaTeprana

JluckpetHas  ciydaiiHas | Bunel coiydaidlHBIX BENMYMH. 3aKOH paclpelesieHus] JUCKPETHOW CIlydailHOU 1

BEJIMYNHA, 3aKOH ¢¢ | BenuuuHbl. Ee uncioBble XapakTepUCTUKN

pacupeiCICHNA 3aKkOoH paclpeneieHus AMCKPETHOM CilydallHOM BelnuYMHBL. Ee uuncioBble 1
XapaKTepUCTUKHU
3aKOH pachpeleseHus UCKPETHOW CaydailHOM Beau4yuHbl. Ee uucinoBbie 1

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07, OK-08,
OK-09
K 1.1-1.4,
IK 2.1-2.4,
IK 3.1-3.6,
I1K 4.1-4,5




XapaKTePUCTHKH

Onpenenenyue TUCKPETHON CIy4ailHON BEJTUYMHBI. 1
KomOnHupoBaHHoe 3aHsTHE
Tema 13.5 Copepxanne yaeOHOTo MaTepuana 4
3agaun  MareMaTHuyeckod | BapuanmonHslii psia. [10JMIOH 4acTOT U rHCTOrpaMma. 1
CTaTUCTUKU Bapuannonssiii psa. [Ionurox gactor u ructorpamma. 1
CraTtucTudeckre XapakTepUCTUKHU psJia HAOII0AaeMbIX TaHHBIX 1
CraTtucTudeckre XapakTepUCTUKHU psJia HAOII0AaeMbIX 1aHHBIX 1
KoMOuHMpOBaHHOE 3aHATHE
Tema 13.6 IIpodeccnonanbHO-OpEeHTHPOBAHHOE cojiep:kaHue (conepxanue
CocraBnenue TabMUL U | NPUKJIATHOTO MOTYJIsl) 4
JarpaMM Ha IPaKTHKe [lepBruunas 00paboTKa CTAaTUCTHUECKUX AaHHBIX. [ paduueckoe ux rnpeacTaBicHUeE. 1
IlepBruyHas 00paboTKa CTATUCTUUECKUX JaHHBIX. [ paduyeckoe ux npejacraBieHue. 1
Haxoxxnenne cpeqHuX XapaKTEepPUCTHK, HAOII0JaeMbIX JaHHBIX 1
Haxoxxnenne cpeqHuX XapaKTEepPUCTHK, HAOII0JaeMbIX JaHHBIX 1
[IpakTrueckoe 3aHsATHE
Tema 13.7 Coneprxanue yueOHOro MaTepuaa
Pemenune 3aja4. | DneMeHThl KoMOMHaTOpuKU. CoOObITHE, BEpPOSTHOCTH COOBITHA. CloXeHue Hu
ONEMEHTHI YMHOKEHHE BEPOATHOCTEN
KOMOMHATOPHKH, KontponbHas padota 1
CTaTUCTUKM U TEOpUHU
BEPOSITHOCTEN
Pazgen 14. YpaBueHnus u 25 OK-01, OK-02,
HEepaBeHCTBa OK-03, OK-04,
Tewma 14.1 Copep:xanne yueOHOTO MaTepuana 4 OK-05, OK-06,
PaBHOCMIIBHOCTB PaBHOCMIIBHOCTE ypaBHEHMII M HepaBeHCTB. OmpezneneHusi. OCHOBHBIE TEOPEMBI 1 OK-07, OK-08,
YPAaBHEHMH M HEPaBEHCTB. | paBHOCHIIBHBIX ITEPEX0/IaX B YPABHEHUSIX U HEPABEHCTBAX. OK-09
O6mme mMeToapl pemieHus | O6GmMe METOABI PEIIEHHS YPaBHEHMM: MEPEXOA OT paBeHCTBAa (DyHKIMH K 1 K 1.1-1.4,
PaBEHCTBY apT'yMEHTOB JIJIs1 MOHOTOHHBIX (DYHKITHIA. K 2.1-2.4,
MeTo pa3ioKeHus Ha MHOKHTEIH, METO] BBEICHHSI HOBOW ITEPEMEHHOIA. 1 TIK 3.1-3.6,
DO YHKIMOHATLHO-TPAQUUECKHI METOL. 1 1K 4.1-4,5




KomOunupoBanHoe 3aHiTHE

Tema 14.2 Coneprxkanne yueOHOT0 MaTepuaia 3

['padpuaeckuit Meron | O0mme MeToAbl PEIICHUsT HEPAaBEHCTB: MEePEX0/l OT CPAaBHEHUS 3HaUYCHUN (YHKIIUNA 1

peleHus YPaBHEHMH, | K CPAaBHEHHIO 3HAYCHUI apTyMEHTOB JIJIsl MOHOTOHHBIX (DYHKITHIA.

HEPABEHCTB Metoxa nHTepBaIOB, (PYHKIIMOHAIBHO-TPAQUIECKUN METOT 1
I'paduueckuit MmeTon pelieHus: ypaBHEHUH 1 HEPABEHCTB 1
KomOuHupoBaHHoe 3aHsTHE

Tema 14.3 Coneprxkanne yueOHOT0o MaTepuasia 4

YpaBHenus u HepaBeHCTBa | Onpenenenue Moy PackpeiTe MOy s IO ONPEIEICHHUIO. 1

C MOZyJIEM [Ipocreiimne ypaBHEHUS 1 HEPABEHCTBA C MOAYJIEM. 1
[Ipocreiimne ypaBHEHUS 1 HEPABEHCTBA C MOJYJIEM. 1
[IpuMeHeHNEe pPaBHOCWIBHBIX IIEPEXOJO0B B ONPEACICHHBIX TUIIAX YpPaBHEHUH U 1
HEPABEHCTB C MOJYJIEM
KomOunupoBaHHoe 3aHsTHE

Tema 14.4 Coneprxanue yueOHOro Marepuasia 4

VYpaBHEHUS M HEPABEHCTBA | 3HAKOMCTBO C ITAPAMETPOM. 1

¢ mapameTpaMu [Ipocreiimme ypaBHEHUs U HEPABEHCTBA C TAPAMETPOM 1
[Ipocreiimme ypaBHEHUs U HEPABEHCTBA C TAPAMETPOM 1
[Ipocreiimme ypaBHEHUs 1 HEPABEHCTBA C TAPAMETPOM 1
KomOunupoBanHoe 3aHsTHE

Tema 14.5 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conpep:xanue 8

CocraBieHre W pelIeHHE | MPUKJIATHOT0 MOTY/JIsl)

npoecCHOHANBHBIX 3a/1au | PerieHne TeKCTOBBIX 3324 NPO()ECCHOHATBHOTO COCPIKAHUS 1

C IOMOIIBIO YPaBHCHUI Perienue TeKCTOBBIX 3a/a4 MPOPECCHOHATBHOTO COAECPIKAHUS 1
Pemenne TekcTOBBIX 3a/1a4 MPO(ecCHOHATIBHOTO COAEPKaHUS 1
Pemenne TekcTOBBIX 33124 MPO(ECCHOHATIBHOTO COAEPKAHUS 1
Pemenne TekcTOBBIX 33124 MPO(ECCHOHATIBHOTO COAEPKAHUS 1
Perienue TeKCTOBBIX 3a/a4 MPOPECCHOHATBHOTO COAEPIKAHUS 1
Perienue TeKCTOBBIX 3a/a4 MPOPECCHOHATBHOTO COAEPIKAHUS 1
Pemenne TekcTOBBIX 33124 MPO(ECCHOHATIBHOTO COAEPKAHUS 1




[IpakTrueckue 3aHATHS

Tema 14.6 Coneprxkanne yueOHOT0 MaTepuaia 2
Pemenue 3a1a4. | OOmIMe METOIbI peIIeHUs YpaBHEHUH.
YpaBHEHUS U HCPABCHCTBA | VpaBHEHMS M HEPABEHCTBA C MOIYJIEM M C TIapaMeTpaMu
[IpakTHueckoe 3aHsTHE
Bcero: 263




3. YCJIOBUSA PEAJIN3AIIUU ITIPOT PAMMBI YYEFHOM
JUCIHUIIVINHBI

3.1. TpeGoBanusi K MHHUMAJIBHOMY MAaTepPUATbHO-TEXHUYECKOMY
o0ecrne4eHunIo

Jig peanu3auuy OpoOrpaMMbl  y4eOHOM JUMCHUIUIMHBI TNPEAYCMOTPEHBI
CJIEYIOIME CIEIHAIbHBIE TOMEIIECHUS:

Kabunet «MaTtemaTuKm.

[TomemieHne kaOuHETa JTOJKHO YAOBIETBOPATH TpeOoBaHusM CaHuTap-
HO-3MHeMHOIOTHYecKiX TpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAII[CHO THMOBBIM 00OpYyI0OBaHUEM, YKA3aHHBIM B HACTOSIIUX TPEOOBaHUSAX, B
TOM YHUCJE CIEUUAIU3UPOBAHHON y4ueOHOIl MeOenblo U CpeacTBaMu OOydeHus,
JIOCTaTOYHBIMH ~ JJIi  BBITIOJHEHHUS TpeOOBaHM K YPOBHIO TOATOTOBKHU
o0y4Jarommxcs.

Oo0opynoBanue y4e0HOro KaOuHeTa:

- HarasAHble MocoOMsT (KOMIUIEKTBI y4eOHBIX TaOJUL, CTEHIIOB, CXEM,
IUIAKaTOB, IOPTPETOB BBIJAIOLINXCS YUEHBIX B SI3bIKO3HAHUS U JIP.);

- JUJAKTUYECKUE MaTepuaibl (3aJaHusl UIi KOHTPOJBHBIX paboT, AJis
pa3HBIX BUAOB OIICHOYHBIX CPEICTB, IK3aMEHA U Jp.);

- TEXHUYECKHUE cpeacTBa oOydyeHus (MepCOHAIbHBIA KOMIBIOTEP C
JUIICH3UOHHBIM TPOrPaMMHBIM OOECIIEYCHHUEM; MYJIbTUMEIUHHBIA TMPOCKTOP;
WHTEPAKTUBHASI TOCKA, BHIXO] B JIOKATBHYIO CETh);

- 3au1bl (OMOIMOTEKA, YNTATIBHBIN 3211 C BBIXOJOM B ceTh IHTEpHET).

3.2. MapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jist peanuzanuu mporpamMMbl  OUOIMOTEYHBIM (QoHI 00pa3oBaTenbHON
OpraHu3alliid WMEeT TIeYaTHble M DJCKTPOHHBbIE OOpa3oBaTelbHBIE U
WH(OPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC Il HUCIOJIb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

OcHOBHBIE MeYaTHBIE H3TaHHUS
1. Bammmakos M.U. Marematuka YueOnuk, Axagemus, 2020
OcCHOBHBIE JIEKTPOHHbIE U3IaHUS
1. https://urait.ru  Konssrua FO.M., Tkauésa M.B., ®démopos H.E.
Maremaruka: anreOpa ¥ Hadajia MaTeMaTHYECKOTO aHaIu3a, TEOMETPHS
JlonmoJTHUTEIbHbIE HCTOYHUKH
1. https://urait.ru Huxoasckuit C.M., Iloranos M.K., Pemernuxos H.H.
Maremaruka: aareOpa 1 Hadaa MaTeMaTHIeCKOTO aHaIN3a, TCOMETPHS
2. https://urait.ru Iparycesua M.4., Cron6oB
K.M., I'onosun A .H.



https://urait.ru/
https://urait.ru/
https://urait.ru/

4. KOHTpOJIb M OLIEHKA Pe3yJ1bTATOB 0CBOCHHSA 0011e00pa30BaTe/IbHOI
AUCHHUIINHBI

KOHTpOJIb N OLICHKA PC3YJIbTaTOB OCBOCHHUA O6IH€O6p330BaT€HLHOﬁ JUCITHUITIIMHBI

PacCKpBIBAIOTCS ~ Yepe3 Ha

dbopmupoBaHre OOMMX W MPOPECCHOHATBHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu

AUCHOUIUIMHAPHBIC  PC3YJIbTATHI, HalpaBJICHHLIC

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oo6masi/npodeccuonanbHast Pasznen/Tema Tun oneHoYHbIX
KOMIIeTEeHI[HA MepOnpPUsITUSI
OK 1. Ilonumats cymuHocts u | P 1, Tema 1.1, 1.2, 1.3 I-o/c’, 1.4, 1.5, TectupoBanue
COLIMAJIbHYIO 3HaYMMOCTh | 1.6 YCTHBIH ompoc
cBoeit Oynywiedt mpodeccnn, | P 2, Temst 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTiaeckui
NPOSIBJIATH K HEH YCTOHUYMBEIHA | 2.6
HHTEpEC P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 FUKTAnT
P 4, Temb: 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VInAuBuAyaIbHas
4.711-o0/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA
P 5, Temsr 5.1,5.2 pabora
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, | llpencrasnenue
6.7 I1-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pe3yIbTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/¢,7.8,7.9, 7.10 IT-o/c, 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, Temr1 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,

IPAKTUYECKUX padoT
3amura TBOPUECKUX
pabor

3amura
VHIUBHTyaJIbHBIX
IIPOEKTOB
KonTponbHas padbora

11.4,11.5,11.6 I1-o/c, 11.7 Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMCHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJJaHui
13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4,
14.5 I1-o/c, 14.6
OK 2. OpranuzoseBats | P 1, Tema 1.1, 1.2, 1.3 I1-o/c, 1.4, 1.5, | TectupoBanue
COOCTBEHHYIO JI€ATEIhHOCTH, | 1.6 Y CTHBIH ompoc
BBIOMpATh TUIMOBbIC MeTOIbl 1 | P 2, Temst 2.1, 2.2, 2.3, 2.4, 2.5 TI-0/¢, | MaremaTigeckuii
CIoco0bI BBITIOJIHCHHS | 2.6
npodeccHonanbHEX  3amad, | P 3, Tems 3.1, 3.2, 3.3 TT-o/c, 3.4 FHICTART
oneHuBarh ux >gpdexruBHocts | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, VunusnayabHas
1 Ka4eCTBO. 4.711-o0/c,4.8,4.9,4.10, 4.11 CaMOCTOATEIIbHAsA
PS5, Temsr 5.1, 5.2 paborta
P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6, | Ilpeacrasnenue
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pE3yIbTaToOB

P7, Teme1 7.1,72,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

MPAKTHYECKUX padoT
3anmra TBOPYECKHUX

1
Hpoqbeccuouafleoe-OpueHmupoeamtoe coaepofcaHue




7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Tems: 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 T1-0/c,

pabot

3amura
WHIUBUIYaIbHBIX
IPOCKTOB
KonTponbHas padoTa

11.4,11.5,11.6 IT-o/c, 11.7 Bremonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHaIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6
OK 3. Ilpunumars pemenus B | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanwue
CTaHJAPTHBIX u|l6 YeTHBIIT ompoc
HecTaHnapTHbIX cutyauusx u | P 2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 [T-o/c, MaTeMaTuuecKuii
HECTH 3a HUX | 2.6
OTBETCTBECHHOCTb. P 3, Temsr 3.1, 3.2, 3.3 [1-o0/c, 3.4 FUKTAnT
P 4, Temst 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VIHAMBUAYaIbHAS
4.711-0/c,4.8,4.9,4.10,4.11 CaMOCTOATE/IbHASA
PS5, Temsr 5.1,5.2 pabora
P 6, Tems1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, Ipencrasnenne
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yabTaToB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 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
P11, Temsr 11.1,11.2, 11.3 IT-0/c,

NPaKTUYECKUX paboT
3aiuTa TBOPUECKUX
pabor

3amura
WHIMBUTyaJIbHBIX
IIPOEKTOB
KonTponabHas padora

11.4,11.5,11.6 I1-o/c, 11.7 Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIlMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJJaHHui
13.5 IT-o/c, 13.6
P 14, Tems! 14.1, 14.2, 14.3, 14.4,
14.5 IT-o/c, 14.6
OK 4. OcymectBaats nouck u | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
UcInoib3oBanue nHpopmanuu, | 1.6 Y CTHBIH ompoc
HEOOXOIMMOM ISt P2, Temsi 2.1, 2.2,2.3,2.4, 2.5 TI-0/¢, | MaremaTiaeckuii
3¢ (HEeKTUBHOTO BHITIOTHEHHS 2.6
poeCCHOHAIBHBIX 337124, P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 FHICTART
npohecCHOHALHOTO U P 4, Temn 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, VnauBunyabHas
JUYHOCTHOTO Pa3BUTHSI. 4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATC/IbHAA
PS5, Temsr 5.1, 5.2 paborta
P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6, | Ilpeacrasnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11 pe3yIbTaToOB

P7, Temu1 7.1,72,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14, 7.15, 7.16, 7.17

MPaKTUYECKUX paboT
3ammuTa TBOPYECKUX
pabor




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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

3amura
VHIIBHTyaJIbHBIX
IPOEKTOB
KonTponbnas padora

11.4,11.5,11.6 IT-o/c, 11.7 Bremonnenue

P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJaHui

13.5 IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,

14.5 IT-o/c, 14.6
OK 5. Biagers P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue
uH($OPMaIMOHHON KyIbTypoid, | 1.6 YeTHBII onpoc
aQHAJIM3UPOBATh U OLICHUBATH P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-0/c, MaTeMaTuuecKuii
UH(POPMALIUIO C 2.6
HCITOJIb30BaHNUEM P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 FUKTAnT
UH(OPMAIMOHHO- P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, VHnuBunyaibHas
KOMMYHHUKAIIMOHHBIX 4.711-0/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHAL
TEXHOJIOTHUil. P 5, Tems1 5.1, 5.2 pabotra

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | IIpencrasienue

1.6 pe3yJIbTaToB

P2, Temn 2.1,2.2,2.3,2.4, 2.5 IT-o/c,
2.6

P 3, Temnr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c, 4.8,4.9, 4.10, 4.11

PS5, Temrr 5.1,5.2

P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temer 11.1,11.2, 11.3 I1T-0/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2, 12.3, 12.4

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

P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6P 9, Tems1 9.1, 9.2,
9.3,9.495

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1, 11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1,12.2,12.3

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

IPAKTUYECKUX padoT
3aiuTa TBOPUECKUX
pabor

3amura
WHIWBUIYaIbHBIX
MIPOEKTOB
KonTposabHas padora
Brinosninenue
9K3aMECHAIIMOHHBIX
3aJlaHUN




13.5 IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

OK 6. PaboTaTh B KOJIJICKTUBE
u  koMaHae, d3(PQPEeKTHBHO
o0maTbCa C  KOJUIETaMH,
PYKOBOJCTBOM,
OTPEOUTETSIMHU.

P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,
1.6
P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6,

6.7 II-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7,Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15, 7.16, 7.17

P &, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P 14, Temsr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

TectupoBanue
VYcrHbli onpoc
MaremaTruueckuit
JUKTaHT
NupuBunyanbHas
CaMOCTOSITEeJIbHAS
pabora
IIpencraBinenue
pe3yabTaToOB
MPAKTHYECKUX paboT
3amuTa TBOPUYECKUX

pabor
3amura
WHIMBHUTyaJIbHBIX
MIPOEKTOB
KonTposabnas padora
Bremonuenue
9K3aMEHAIIMOHHBIX
3aJIaHUN
OK 7. Bpats Ha cebs P 1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5, | TecrupoBanue
OTBETCTBEHHOCTH 32 paboTy 1.6 Y cTHEII ompoc
YJICHOB KOMAaH/IBI P2, Temn 2.1,2.2,2.3,2.4, 2.5 I1-0/c, MareMaTuueckuii
(TTOMYMHEHHBIX ), PE3YJIbTAT 2.6
BBLITTOJIHEHUS 3aJaHUH. P 3, Temnl 3.1, 3.2, 3.3 I1-0/c, 3.4 JUKCTanT
P 4, Temst 4.1, 4.2, 43, 4.4, 4.5, 4.6, | VInAaBuAyan-nas
4.711-o0/c,4.8,4.9,4.10, 4.11 CaMOCTOATEIbHASA
P 5, Temsr 5.1, 5.2 paboTta
P 6, Temn1 6.1,6.2,6.3,6.4,6.5, 6.6, | llpencraBienue
6.7 II-o/c, 6.8, 6.9, 6.10 TI-o/c, 6.11 pe3ynbTaToB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

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

P 10, Temsr 10.1, 10.2, 10.3, 10.4
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

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

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

MPAKTHYECKUX padoT
3aiuTa TBOPUYECKUX
pabort

3amura
WHIMBUTYaTHHBIX
MIPOEKTOB
KonTpomnpHas pabota
Brimonnenue
9K3aMCHAIMOHHBIX
3aJaHuN

OK &. CamocTosSITENBLHO

P1, Tema 1.1, 1.2, 1.3 IT-o/c, 1.4, 1.5,

TectupoBanue




OTIPENIETIATh 3a/1auu

po(hecCHOHATLHOTO U
JIMYHOCTHOT'O Pa3BUTHH,

3aHUMATbCA
CaMOO6paBOBaHI/IeM,

OCO3HAHHO IJIaHUPOBATH
IIOBBIIICHUC KBaJ'II/I(l)I/IKaI_II/II/I.

1.6

P2, Temw 2.1,2.2,2.3,2.4, 2.5 IT-o/c,
2.6

P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temur 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11
P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,

7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

YcTHBIT onpoc
MareMaTu4eCcKui
JHUKTAHT
NuauBunyanbHas
CaMOCTOATENIbLHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabor
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 amura
P9, Temsr 9.1,9.2,9.3,94,9.5 MHINBUTYAJIBHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 IIPOCKTOB
P11, Temsr 11.1, 11.2, 11.3 TT-0/c, Kourposnbhas pabora
11.4,11.5, 11.6 -o/c, 11.7 Brimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 IK3aMCHAITMOHHBIX
P 13, Tems! 13.1, 13.2, 13.3, 13.4, 3aJlaHuH
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 I1-o/c, 14.6
OK 9. OpuentupoBatscsi B | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue
YCIIOBUSX  YacTod  cMmeHsl | 1.6 YeTHbIit onpoc
TEXHOJIOTHI B | P2, Temsr 2.1,2.2,2.3,2.4, 2.5 11-0/C, | Marematnaeckuii
npodecCuOHAIbHON 2.6
JIEATEIIbHOCTH. P 3, Temnt 3.1, 3.2, 3.3 I1-o/c, 3.4 AICTaRT
P 4, Tembi 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAMBALyaNbHas
4.711-o0/c, 4.8,4.9,4.10, 4.11 CaMOCTOATCIIbHAA
PS5, Temsr 5.1,5.2 paboTta
P 6, Temn 6.1,6.2,6.3,6.4,6.5,6.6, | Ilpeacrasnenue
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3yJIbTaToOB

P7,Temr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I1-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

IPAKTUYECKUX padoT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14,7.15,7.16, 7.17 pabor
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 3amura
P9, Temsr 9.1,9.2,9.3,9.4,9.5 WHJUBUTYaJIbHBIX
P 10, Temsr 10.1, 10.2, 10.3, 10.4 TIPOCKTOB
P11, Temsr 11.1,11.2, 11.3 TT-o/c, Konrponbnas pabora
11.4,11.5,11.6 I1-o/c, 11.7 Beinonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIMOHHBIX
P 13, Tems 13.1,13.2, 13.3, 13.4, 3a7laHui
13.5I1-0/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 [T-o/c, 14.6

[1K 1.3 YnupaBnsats P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TectupoBanue

TOBAPHBIMH 3allaCaMu U

1.6

YceTHBIT onpoc




IIOTOKaMHM.

P2, Temn 2.1, 2.2,2.3, 2.4, 2.5 IT-o/c,
2.6

P 3, Temsr 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn 4.1, 4.2, 4.3, 44, 4.5, 4.6,
4.711-0/c,4.8,4.9,4.10,4.11

PS5, Temer 5.1,5.2

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11
P7, 6 Temsr 7.1,7.2,7.3,7.4,7.5,7.6,
7.7 I-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,

MaremaTudeckuii
IAKTAHT
NupuBunyanbHas
CaMOCTOSATEIIbHAS
paborta
[IpencraBnenue
pe3yIbTaTOB
MPaKTUYECKUX padboT
3aiuTa TBOPUYECKUX

7.12,7.13,7.14, 7.15, 7.16, 7.17 pabor

P8, Tewmsi 8.1,8.2,8.3,8.4,8.5, 8.6 | SAluTa

P9, Temst 9.1,9.2,9.3,9.4,9.5 MHAMBHUAyaIBHBIX

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

P11, Tems 11.1, 11.2, 11.3 TT-o/c, Kontponptas pabora

11.4,11.5,11.6 -o/c, 11.7 Brinonenne

P 12, Temni 12.1, 122, 12.3, 12.4 FHSAMCHAHOHHBIX

P 13, Temst 13.1, 13.2, 13.3, 13.4, sajaHun

13.5 IT-o/c, 13.6

P 14, Tembr 14.1, 14.2, 14.3, 14.4,

14.5 IT-o/c, 14.6
[IK 2.2 OpranusoBeBath u | P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanue
MPOBOANTH OLIEHKY KauecTBa | 1.6 YeTHBIT ompoc
TOBapOB. lz)é, Temsur 2.1, 2.2, 2.3, 2.4, 2.5 IT-0/c, MaTeMaTHaecKuii

P 3, Temsi 3.1, 3.2, 3.3 TT-o/c, 3.4 PR

P 4, Tembr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, | VIHAUBUIya/IbHAS

4.7 T-o/c, 4.8, 4.9, 4.10, 4.11 CaMOCTOATEIbHASA

P 5, Temsr 5.1,5.2 paborta

P 6, Temnl 6.1,6.2, 6.3,6.4,6.5,6.6, | Ilpeacrasnenue

6.7 I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 pe3ynbTaToOB

P7 Temn1 7.1,7.2,7.3,74,7.5,7.6,
7.7 11-0/c,7.8,7.9, 7.10 I1-o/c, 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, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,

NPaKTHYECKUX PadOT
3amuTa TBOPYECKUX
pabor

3amura
VHTUBHTyJIbHBIX
MIPOEKTOB
KonTposabnas pabora

11.4,11.5,11.6 II-o/c, 11.7 Beimonnenue
P12, Temsr 12.1,12.2,12.3,12.4 9K3aMEHAIIMOHHBIX
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 3aJJaHui
13.5 IT-o/c, 13.6
P 14, Temnr 14.1, 14.2, 14.3, 14 .4,
14.5 IT-o/c, 14.6

I1K 3.2 IInanupoBath P 1, Tema 1.1, 1.2, 1.3 [T-o/c, 1.4, 1.5, | TecrupoBanwue

BBITIOJIHEHHE PadOT U
OKa3aHUe yCIayT

1.6
P2, Temn 2.1, 2.2,2.3,2.4, 2.5 IT-o/c,

VYeTHbII onpoc
Maremarunueckuii




HUCIIOJTHUTCIISIMU.

2.6

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

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6,
4.711-0/c,4.8,4.9, 4.10, 4.11

P5, Tempr 5.1, 5.2

P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6,
6.7 IT-o/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7 Temn 7.1,72,73,74,7.5,7.6,
7.7 II-0/c,7.8,7.9, 7.10 IT-o/c, 7.11,
7.12,7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temnr 9.1,9.2,9.3,9.4,9.5

P 10, Temsr 10.1,10.2, 10.3, 104
P11, Temsr 11.1,11.2, 11.3 IT-o/c,
11.4,11.5,11.6 I1-o/c, 11.7

P12, Temsr 12.1,12.2,12.3,12.4

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

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

JMKTaHT
NupuBunyanbHas
CaMOCTOSATEIIbLHAS
paborta
[IpencraBnenue
pe3yJIbTaToOB
MPaKTUYECKUX padboT
3anmTa TBOPYECKHUX
pabor

3amura
WHIUBUTYAJIbHBIX
MIPOEKTOB
KoHTtposbHas pabota
Brimonnenue
9K3aMeHaIIMOHHBIX
3aJIaHUN






