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Pabouass Tporpamma ydeGHOTO mnpenmera Mamemamuxa pa3paboTaHa Ha

ocHOBe TpeOOBaHUIA:

dbenepanbHOrO [OCYIapCTBEHHOTO 00pa3soBaTeNBHOTO CTaHAApTa CPEIHEro
06111er0 06pa30BaHms, yTBEPKASHHOIO NprKa3oM MIHHCTEPCTBa o0pa3oBaHus
v Hayku Poccuiickoit ®eneparmu ot 17 mas 2012 . Ne 413 (manee — ®I'OC
COO0), B pemakmuu oT 12.08.2022 Ne 732 «O BHeCeHHH N3MECHEHUN B
delepanbHBI  rOCYNapCTBEHHBIH —00pasoBaTelbHBIA  CTaHIApT — CPeIHEro
061ero oGpa3oBaHus, yTBepXKASHHBIN NprkazoM MHHHCTEPCTBa o0Opa3oBaHus
1 Hayku Poccuifckoit @enepanuu ot 17.05.2012 Ne4 13y,

demepanbHOTO TOCYIApCTBEHHOTO 00pa3oBaTebHOTO  CTAHAAPTa  CPEIHETO
npodecCHOHaTbHOT0 00pa30BaHus MO CIENUaTbHOCTH 44.02.01 JlouikoneHoe
obpasosanue, yTIBepkaennoro Ilpukasom MuHHECTEPCTBAa MPOCBCIICHHA
Poccuiickoii @eneparuu ot 17.08.2022 No743 (ped. om 03.07.2024).
denepanbHOI 00pa30BaTENBFHON POTPAMMBI CPEJHETO o611ero 00pa3oBaHus,
YIBEpKIEHHOM IpUKasoM MMHHECTepPCTBAa — MPOCBCIICHUA Poccutickoit
®enepanuum ot 18.05.2024 N 371,

IPEMEPHON ITPOTrpaMMbl 00Ie00pas0BaTe/IbHON JIUCIUTIIAHBI Mamemamuxa,
onoOpeHHOM Ha 3acefanuu [lemarornieckoro copera ®I'BOY AI1O UPTIO m
DEeKOMEHIOBAHHOM  [UI  peajusalud  OCHOBHOH npodeCcCHOHANBLHON
o6pasonarenproit porpammsr CITO Ha 6asze 0CHOBHOTO obmrero 00pa3oBaHUs
¢ monydeHumeM cpemHero obmero obpasosanus (IIpoToxon Ne 14 or «30»
Hos0ps 2022 1).

Ha ocHOBaHMUU Pabodeit mporpaMMbl BOCTIMTaHUA,

C YUETOM II0Jy4aeMOM CriennaabHOCTH.

Opraauzanusi-pazpadoTyuK:
I'BIIOY PO «Mop0o30BCKHH arpOIPOMBIIIIEHHBIN TEXHUKYM»

Paspaborunku: JJumeurnosa Ceemnana FOpveena
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1. O0mas xapakrepucTuKka padoydeil nporpaMmbl 0011e00pa30BaTEIbHOM
AuCcHMIINHBI «MaTeMaTuKa)

1.1. MecTo AMCUMINVIMHBI B CTPYKType OCHOBHOWH TmpodeccuoHaIbHOI
00pa3oBaTeIbHOM NMPOrpaMMbl
OO6meobpa3oBaTenbHas gUCHUIUIMHA «MaTemaTukay SBISIETCS 00s3aTeIbHOM

4acThio 00IIe00pa3oBaTeNbHOTO I[HKJIAa oOpa3oBaTenbHO mporpammbl  CIIO B
cootBeTcTBUM ¢ PI'OC o cnenuansHocTh «JlomkonsHoe oOpazoBanue— 44.02.01.

1.2. llesan u muIaHupyemble pe3yJbTaThl 0CBOECHUS JUCHUIIIHHBI:

1.2.1. Hean o0meo0pa3oBaTe;IbHOM IMCHUIIIMHBI

Copepxanne MporpaMMbl 00I1Ie00pa30BaTENbHON NUCHIUIUITMHB «MaTemMaThKay
HAIpaBlIeHO Ha JOCTH)KCHHE pPE3yJabTaTOB €€ W3YYeHHS B COOTBETCTBHH C
tpedoBanusiMu @I'OC COO ¢ yderoM mnpodeccuoHanbHol HampasieHHocTH PI'OC
CIIO.

1.2.2. Ilnanupyemblie pe3yJibTaThbl OCBOEHHUsSI 0011€00pa30BaTEIbHON TUCHMILJIMHBI
B coorBeTcTBUM ¢ ®I'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3HaueHne AUCIUIUIMHA UMEET Mpu (popmupoBaHuu u pa3sutuu JIP, MP,
ITP, OK u I1K.

Kon Dopmynuposxka TUUHOCMHO20 pe3yibmama
JInuHocTHOTO
pe3yJbTara

2paxcoancKoe 6ocnumanue:

JIPrB. c(OPMHPOBAHHOCTh TPAXKAAHCKOM MO3MIMU OOydarolerocs Kak
aKTUBHOTO UM OTBETCTBEHHOTO YJi€Ha POCCHICKOro OOIecTBa,
NpEeJCTaBICHHE O MaTeMaTUYeCKMX OCHOBaX (YHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIEHUH, MPOLELYp TpakJaHCKOro oOIIecTBa
(BBIOOpBI, ONpPOCHI M JPYroe), YMEHHE B3aMMOJEHCTBOBATH C
COLIMATIbHBIMU HMHCTUTYTaMHU B COOTBETCTBHUM C UX QYHKIUSAMH U

Ha3HA4YCHHEM;
nampuomuyecKoe 60CnuUmanue:
JIPms. c(hOpMUPOBAHHOCTh ~ POCCUMCKOW  TPaKTAHCKOW  WJACHTHYHOCTH,

YBAKEHUS K IPOIUIOMY M HACTOALIEMY POCCUKWCKOM MaTEMAaTHKH,

LIEHHOCTHOE OTHOIIEHUE K JOCTHKEHUSIM POCCUHUCKMX MaT€MaTUKOB U

POCCUHCKOM  MAaTeMaTUYE€CKOM  IIKOJbI, MCIIOJb30BAaHUE  3THUX

JOCTHIKEHUH B IPYTMX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHKH;
0yYX08HO-HPAGCHIEEHHOE 60CRUMAHUE:




JIPnuB

OCO3HaHHe JTyXOBHBIX [EHHOCTEH POCCHIICKOTO HapoJa,
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, YTHUECKOTO TIOBEICHUS,
CBSI3aHHOTO C MPAKTHYECKHUM TPHUMEHEHUEM JOCTIKCHHH HAyKH |
JIeATEIbHOCTBI0 YYEHOTO, OCO3HAHUE JIMYHOTO BKJIAJla B MOCTPOEHUE
YCTOMYHBOTO OYAYIIETO;

cmemuueckoe eocnumanue.

JIP>B

ACTETUYECKOE  OTHOIICHHE K MUY, BKJIFOYAs  OCTETHKY
MaTEeMaTUYeCKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3aJad, peHICHUH,
pPacCyXXJIeHU, BOCHPHHUMYHMBOCTh K MAaTEMaTHUYECKHM acIieKTam
pPa3IMYHBIX BUJIOB UCKYCCTBA

(pusnyeckoe BocnuTanme:

JIP)B

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATh MATEMaTHYECKUE 3HAHUS B
MHTEpecax 370pOBOro M 6e30macHOro odpasa >KU3HH, OTBETCTBEHHOE
OTHOLIEHME K  CBOEMY  3J0pOBbl0  (310pOBOE€  IHTAHUE,
cOAaHCUPOBAHHBIM  PEXUM 3aHATHA M OTIbIXa, peryispHas
¢u3nveckass aKTUBHOCTB), (PU3MUECKOE COBEPIICHCTBOBAHUE TIPU
3aHATHUAX CIIOPTHUBHO-03J0POBUTEIHHON JAESITENbHOCTHIO;

mpyoogoe gocnumanue

JIPTB

TOTOBHOCTh K TPYIy, OCO3HAHWE IEHHOCTH TPYAOIIOOUsS, UHTEpPEeC K
pa3augHbIM chepaM MpodeCCHOHATBHON NIEATEIBHOCTH, CBS3aHHBIM C
MaTeMaTHKOW M €€ MPHIIOKEHUSIMH, YMEHHE COBEpIIATh OCO3HAHHBIN
BEIOOp Oyaymied mnpodeccuu W peanm3OBBIBATE  COOCTBCHHBIC
JKU3HEHHBIE TUIaHbI, TOTOBHOCTh U CHOCOOHOCTh K MAaTeMaTHYECKOMY
00pa3oBaHUI0 W CamMoOOpa30BaHUIO HA TMPOTSDKEHHH BCEH JKU3HH,
TOTOBHOCTh K aKTMBHOMY YYacTHUIO B PEIICHHH MPAKTUYECKUX 3a/1ad
MaTeMaTHYECKON HAIPABICHHOCTH;

JKoJiocuuecKoe eocnumanue

JIP>xB

c(OPMHPOBAHHOCTb JKOJIOTMYECKON KYJIbTYphl, TOHUMaHUE BIMSHUS
COLIMAJIbHO-3KOHOMMYECKUX TMPOIIECCOB HA COCTOSIHME NPUPOAHON U
COLIMATIBHOM  cpenpl, OCO3HaHME  TJO0AJBHOIO  XapakTepa
IKOJIOTUYECKUX npobiem, OpHUEHTAIHs Ha IpUMEHEHHE
MaTeMaTHYeCKUX 3HAHUHU JJIs pelIeHus 3a/1a4 B 00JIaCTH OKpYXKaroIei
Cpelbl, IUIAHUPOBAHUE I[IOCTYIKOB M OLEHKM MX BO3MOXHBIX
MOCJIEACTBUM JUIsl OKPYKAIOLIEN Cpeabl;

UECHHOCMU HAYYHO020 NO3HAHUAS

JIPHD

c(hOpMUPOBAHHOCTh MHPOBO33pEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHOW MPAKTHKH,
MOHMMAaHUE MaTeMaTUYeCKOM HayKu Kak c¢epbl YeIoBeUecKoi
JIEATEIIbHOCTH, 3TaloB €€ pa3BUTHS M 3HAYUMOCTH ISl PAa3BUTHUS
UMUBUJIM3AlMU, OBJAJEHUE SI3IKOM MATEMATUKU M MaTEMaTHYECKOU
KYJbTYpPOil KaK CPEACTBOM MO3HAHUS MUPA, TOTOBHOCTh OCYIIECTBIIAThH
MPOEKTHYIO U HCCIIENOBATENBCKYIO JAEATEIBHOCTh UHIUBUAYAIBHO U B

rpymnre.

Kon
MeTanpeaMeTHOro
pe3yJabTara

Dopmynuposka memanpeomMenmHozo pe3yibmama

MP 01

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1eliCTBHS
basosvie nocuueckue oeticmeusi:




BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU
MaTEeMATHYECKUX OOBEKTOB, TOHITHIA, OTHOIICHUN MEX]Ty MTOHSITUSIMH,
dbopMyIupoBaTh OMpE/IEIICHUS TOHITHIA, yCTaHABIUBATh
CYLIECTBEHHBI MpPHU3HAK KJIacCU(PUKAIMK, OCHOBAHUS JUIS
0000111eHUs] U CpaBHEHUS, KPUTEPUH MPOBOJIMMOTO aHAJIN3a;
BOCIIPHHUMATh, (DOPMYITUPOBATh U MPE0OPa30BHIBATH CYKICHUS:
YTBEpIUTENIbHbBIE U OTPULIATENIbHbIE, EMHUYHbIC, YACTHBIE U 0011HeE,
YCIIOBHBIE; BBISIBIISATh MATEMATUUECKUE 3aKOHOMEPHOCTH,
B3aMMOCBSA3M U TPOTHUBOPEUUs B (akTax, TaHHBIX, HAOIIOJACHUIX U
VTBEPKACHUSIX, TIPeJIaraTh KPUTCPHUH ISl BBISIBIICHUS
3aKOHOMEPHOCTEH U MPOTUBOPEUHI;IeTIaTh BHIBOBI C
MCIIOJIb30BaHNEM 3aKOHOB JIOTUKH, JCTYKTUBHBIX U HHIYKTUBHBIX
YMO3aKIIOYeHNUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENIBHO J10KA3aTEIbCTBA MATEMAaTUYECKUX
YTBEPKACHUM (IIPsIMbIE U OT IPOTHUBHOTO), BEICTPAUBATh
apryMeHTAINI0, TPUBOIUTE IIPUMEPHI M KOHTPIIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYXACHHSI U BHIBOJIBI;

BbIOMpaTh cr1oco0 pereHus yueOHo 3a1auu (CpaBHUBATh HECKOJIBKO
BapHaHTOB PELLEHUS, BBIOMPATh Haubosee MOoAXOIAUINI ¢ yuéToM
CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

basosvle uccnedosamenvckue deticmeus.

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEI0BATENbCKUI HHCTPYMEHT
MO3HaHUs, POPMYIHPOBATH BONPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE,
npo0iieMy, YCTaHaBIIMBAaTh HCKOMOE U JaHHOE, POpMHUPOBATH
TUIIOTE3Y, ApIYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE; TIPOBOAUTD
CaMOCTOSITEJIBHO CIIJITAHUPOBAHHBIM SKCIEPUMEHT, HCCIEI0BAHUE MO
YCTaHOBJICHUIO OCOOEHHOCTEN MaTEMaTHYECKOTO 00BEKTa, SIBJICHHUS,
Mpolecca, BBISIBICHUIO 3aBUCUMOCTEH MEXIYy O0bEKTaMHU, SIBICHUSMU,
npoLeccamu;

CaMOCTOATENIbHO (hOpPMYyIUPOBaTh 000OIIEHNS 1 BHIBOIBI IO
pe3yJibTaTaM MpoBEeAEHHOTO HAOJI0ICHUS, UCCIIeI0BaHuS, OLIEHUBATh
JIOCTOBEPHOCTb MOJIyYEHHBIX PE3YJIbTATOB, BBIBOIOB M 0000IICHUI;
MIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHUE MPOIIEcca, a TAK)KE BbIIBUTaTh
MPEANOI0KEHHS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Paboma c ungopmayueti:

BBISBJISTH 1e(DUIUTHI HH()OPMAIIUU, JTAHHBIX, HEOOXOUMBIX JIJIS
OTBETAa Ha BOMPOC U I PEIICHUs 3a]]auH;

BBIOMpaTh HHPOPMAIIHIO U3 UCTOYHUKOB PA3TUYHBIX TUIIOB,
aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIIPETUPOBATH
WH(OPMAIIKIO Pa3INYHbIX BUIOB U (HOPM MPEICTABICHHUS;
CTPYKTYpUPOBATh HH(OPMALINIO, TPEJICTABIATH €€ B pa3IMUHbIX
dbopMax, UILTFOCTPUPOBATH TpadUIECKH;

OILICHUBATh HAJEKHOCTh HH(POPMALIMU IO CAMOCTOSATEIHHO
c(OpMYyIUPOBAHHBIM KPUTEPHUSIM.

MP 02

KoMMyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:
BOCIIPMHUMATh U (POPMYIIMPOBATE CYXKJIEHHUS B COOTBETCTBUU C
YCIIOBHUSMH U LIETSIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXAaTh
CBOIO TOUKY 3pEHUS B YCTHBIX M NMCbMEHHBIX TEKCTaX, 1ABATh




HOSICHEHUS 110 X0y PEUICHHUS 3a/1aui, KOMMEHTHPOBATh MOTy4CHHBIH
pe3yJIbTar;

B X0JI¢ 00CYXICHHS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKaaeMOi
TEMBI, IPOOJIEMBI, PEIIaeMOii 3a]]auH, BHICKA3bIBATh U/I€H, HAIlCIICHHBIC
Ha [TOUCK PEIICHHS, COIIOCTABIATH CBOH CYXKJICHHS C CYKIACHUSIMU
JPYTruX YYaCTHHUKOB JAUAJIOTa, OOHAPYKHUBATH PA3JIMUME U CXOICTBO
HO3UIMIA, B KOPPEKTHOU popmMe pOopMyIHpOBaTh Pa3HOTIACHS, CBOU
BO3PAXKCHHUS;

IPE/ICTABIATh PE3YJIBTATHI PEIICHUS 3aa4H, SKCIICPUMEHTA,
UCCIICIOBaHMS, IPOCKTA, CAMOCTOSTENILHO BRIOUpPATh (opmar
BBICTYIUICHHS C YUETOM 3a]a4 NMPE3CHTAUU U OCOOCHHOCTEH
ayJUTOPHUH.

MP 03

PeryasiTuBHble YHHBepcaJbHbIe y4eOHbIe /1eiicTBUS
Camoopeanuzayus:

COCTaBIIATh IUIaH, AITOPUTM PEIICHUS 3a/1a4H, BEHIOUpATh cocod
pelieHus ¢ y4ETOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
peleHuii ¢ y4éToM HOBOM HH(OpMAIIH.

Camokxonmpons:

BJIAJICTh HAaBBIKAMHU MTO3HABATEIBHON pepIeKCUH KaK OCO3HAHUS
COBEpIIAeMbIX IEHCTBUIN M MBICIIUTEIBHBIX MPOILIECCOB, UX
pe3yJIbTaTOB, BIAJAETh CIOCOOaAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelIeHUs] MaTeMaTH4YEeCKON 3a/1a4H;
MpeIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEILICHUU
3aJla4M, BHOCUTh KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENBCTB, TaHHBIX, HAMIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yiIbTaTa LEIH U YCIOBUAM, OOBSICHSTh
IIPUYUHBI JOCTHKEHUS WU HEOCTHIKEHUS PE3y/IbTaTOB
JeSITEIbHOCTH, HaXOJUTh OLINOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

Coemecmnas dessimenbHOCMb.!

IIOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAHIHON U
MHAMBUAYaAJIbHON paObOThI IPU pelIeHNH y4eOHbIX 3aa4, IPUHUMATh
11€JIb COBMECTHOM JESITENbHOCTH, IUIAHUPOBATh OPraHU3aL1I0
COBMECTHOM paboThl, pacrpeieisTh BUIAbl paboT, JOrOBapUBATHCS,
00CyXaaTh POIIECC U PEe3yIbTaT paboThl, 00001IaTh MHEHHS
HECKOJIBKUX JTIOEH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CykaeHUS, 0OMEH
MHEHUH,

«MO3TOBbIE IITYPMBI» U UHBIE), BHITIOJIHATH CBOIO YaCTh pabOTHI U
KOOPJAMHHUPOBATh CBOU JEUCTBUSI C APYTHMHU WIEHAMU KOMAaH/IbI,
OILICHMBATh Kau€CTBO CBOET0 BKJIaJa B OOIIUH MPOAYKT IO KPUTEPHSIM,
c(hOpMyYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

Kon
IIpeameTHoOroO
pe3yJbTara

Dopmynuposka npeomMemmnozo peyibvmama




ITP 01

YMEHHUE ONEPUPOBATh MOHITHAMU: OIIPEICIICHUE, aKCHOMa, TEOpEMa,
CJIEJICTBUE, CBOMCTBO, MMPU3HAK, JOKA3aTEIIbCTBO, PABHOCHIILHBIC
(hopMyIUPOBKHU; yMeHHE (HOPMYIUPOBATH OOpaTHOE U
MIPOTUBOTOJIOKHOE YTBEPKACHHUE, TPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, UCTIOIB30BaTh METO]T MATEMATHUECKOW WHIYKIIHH;
MIPOBOANTH JJOKA3aTEIbHBIC PACCYKACHUS MPU PEIICHUH 3a]1a4,
OIICHUBATh JIOTHYECKYIO MMPABUIBHOCTH PACCYKICHHUIA;

ITP 02

YMEHHE OIEpUPOBATh NOHATUSAMU: MHOKECTBO, HOJMHOKECTBO, ONEpaLU
HaJl MHO>KECTBaMU; YMEHHUE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
anmnapar AJIs ONMCAHUS PeabHbBIX NIPOLIECCOB U ABJICHUM U PU PEILICHUN
3aj]a4, B TOM YHCJIE U3 IPYTHX YYeOHBIX IPEIMETOB;

ITP 03

YMEHHUE OIIepUPOBATh NOHATHIMU: Tpad, CBA3HBINA rpad, 1epeBo, LUKI,
rpa¢ Ha INIOCKOCTH; YMEHHE 3aJJaBaTh U ONMCHIBATH I'padbl pa3IMYHBIMU
croco0aMHM; UCIOIb30BaTh rpadbl IPU PELICHUH 3a/1a4;

ITP 04

YMEHUC CBO6OI[HO OIICPUPOBATH IMOHATUAMU: COUCTAHUC, IICPECTAHOBKA,
quCII0 CO'—IeTaHHﬁ, YHCJI0 ICPECTAHOBOK; OHMHOM HbIOTOHa; YMCHHUC
IMPUMCHTD KOM6I/IHaTOpHLIC (baKTLI N PpAaCCyXXICHHUA IJI PCHICHUA 3a/1a4,

ITP 05

yMEHHE OTIEpUPOBAThH MOHITUAMU: HATypaJIbHOE YHCIIO, 1IETI0€ YHCIIO,
OCTaTOK 10 MOAYJIIO, PallMOHATLHOE YHCII0, UPPAIMOHATBLHOE YUCIIO,
MHOXKECTBa HAaTypalbHbIX, LIEJIbIX, PALMOHAIIbHBIX, J€HCTBUTEIBHBIX
YHCeN; YMEHUE HCIIOJIb30BaTh MPU3HAKHU JIETUMOCTH, HAUMEHBIIHNNA 0OIITHIA
JIeNUTEeNbh U HaUMeHbIlee o0Iee KpaTHoe, anroput™ EBkinuaa mpu
pelIeHn! 3a71a4; 3HAKOMCTBO C Pa3JIMYHbIMU MO3UIIMOHHBIMU CUCTEMAMU
CUWCJICHUSI;

ITP 06

YMCHHUC CBO6OI[HO OMNCPpUPOBATH MMOHATUAMU: CTCIICHD C LCJIBIM
IMOKa3aTeJICM, KOPCHb HaTypaanoﬁ CTCIICHU, CTCIICHb C pallMOHAJIbHBIM
IIOKa3aTcJICM, CTCIICHD C HCﬁCTBHTCHBHBIM (Be]l[eCTBCHHbIM) IIOKa3aTcCJIEM,
norapn(bM quciia, CHHYC, KOCMHYC YU TaAHI'CHC ITPOMU3BOJILHOTO YHCJIA,

ITP 07

YMCEHHUEC OIICPUPOBATH NOHATUAMU: TOXKACCTBO, TOKICCTBECHHOC
npeoOpa3oBaHue, ypaBHEHHE, HEPABEHCTBO, CHCTEMA YPaBHEHHUHN U
HEPABCHCTB, PaBHOCUJIbHOCTbH ypaBHeHHﬁ, HCPABCHCTB U CUCTEM,
palrOHAJIBHBIC, UPPALIUOHATIBHBIC, ITOKA3aTCIIbHbBIC, CTCIICHHBIC,
norapudMUYecKue, TPUrOHOMETPUYECKHE YPAaBHEHUS, HEPABEHCTBA U
CHCTEMBI; yMEHHUE PellaTh YPaBHEHNUS, HEPABEHCTBA M CHCTEMBI C
MOMOIIIBIO PA3IMYHBIX IIPUEMOB; PelIaTh YpaBHEHUs, HEPAaBEHCTBA U
CHCTEMBI C TapaMeTPoOM; IPUMEHATh ypaBHEHHs, HEPABEHCTBA, UX
CHCTEMBI IS pEILICHUs] MaTEeMaTH4eCKUX 3a/1a4 ¥ 33134 U3 Pa3INnIHbIX
o0nacTeil HayKy M peabHOM JKU3HHU;

ITP 08

yYMEHHE CBOOOIHO OMEPUPOBAThH MOHATUAMU: Tpaduk GyHKIMHN, oOpaTHaAs
GbyHKIMSA, KOMIO3UIUS (DYHKIMH, INHEeHHAs GYHKIUS, KBaJApaTUIHAS
byHKIMS, cTeneHHas (QYHKIHS € IeTIbIM TI0Ka3aTeeM,
TPUTOHOMETPUYECKHUE PYHKIUH, OOpaTHbIE TPUTOHOMETPUYECKHE
GbyHKLUY, OKa3aTeIbHas U Jorapupmuyeckas QyHKIUU; yMEHHUE
CTPOUTH rpa@UKU (PYHKLUM, BBIIOJHATH TPE0Opa30BaHus rpapuKoB
(byHKLUI; YMEHHUE UCTI0NIb30BaTh rpauKu QYHKIUH U1 U3ydeHUs
IPOLIECCOB U 3aBUCUMOCTEH MPH PELLICHUHU 33134 U3 JPYTUuX y4eOHBIX
IpPEeMETOB U U3 peabHON KU3HU; BbIPaXaTh (popMysnaMH 3aBUCUMOCTH
MEKy BEIMUNHAMU;YMEHUE CBOOOHO ONEPUPOBATH MOHATHIMU:
YETHOCTh (DYHKIMHU, IEPUOJUYHOCTD (PYHKLIUH, OTPaHUIEHHOCTD
(GyHKIMH, MOHOTOHHOCTH (DYHKITNH, SKCTpeMyM (DYHKITUHU, HANOOJIbIIIee U




HavMEHbIIIee 3HAYCHUS (PYHKIMY HAa MPOMEXKYTKE; YMEHHUE MTPOBOIUTH
vccre0BaHue (PYHKITMN; YMEHUE UCTIONIb30BaTh CBOMCTBA U rpaduKu
(GYHKIWN JUTsl pellieHus] ypaBHEHHWH, HEpAaBEHCTB M 3a/1a4 ¢ TTapaMeTpaMH;
n300pakaTh HA KOOPAUHATHOMN TUIOCKOCTH MHOXECTBA PEIeHUIH
YpaBHEHUH, HEPABEHCTB U UX CHUCTEM;

ITP 09

yYMEHHE CBOOOIHO ONEPUPOBATH MOHATHAMU: TIOCJIEA0BATENILHOCTD,
apupMeTHyecKast Mporpeccusi, reOMeTpUIecKas mporpeccus, 6eCKOHEYHO
yOBIBaroIIasi reOMETPUIECKast

Hporpeccusi; yMeHHe 331aBaTh IOCIIEA0BATEILHOCTH, B TOM YHCIIE C
MOMOIIBIO PEKYPPEHTHBIX (HOpMYIT;

ITP 10

YMEHHUE OIepUPOBATh NOHATHSIMU: HENIPEPHIBHOCTb (PYHKIIUH, ACUMIITOTBI
rpaduka QyHKIUY, IepBas ¥ BTOpas MPOU3BOIHAS (PYHKLIHUH,
TreOMEeTPUYECKUI 1 (PU3HUECKUN CMBICI POU3BOIHOM, IepBOOOpa3Hasi,
OTIpeIeIeHHBIN MHTETPaJl; YMEHNUE HaXOAUTh aCUMIITOTHI Tpaduka
(GYyHKIMY; YMEHUE BBIYUCISTH TPOU3BOHBIE CYyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMIO3UIUH (DYHKIIMN, HAXOAUTh YpaBHEHUE KacaTebHON K
rpaduKy QyHKINU;YMEHHE UCII0Ib30BATh MPOU3BOAHYIO JUIS
uccnenoBanus GYHKUIUH, U1 HAXOXKICHUS HAWTYUIIero PEeLICHUs B
HPUKJIAHBIX, B TOM YHCJIE COL[MATIbHO-3KOHOMUYECKUX U (PU3MUECKUX
3ajjayax, JUIsl ONpeIeIeHUs] CKOPOCTH U YCKOPEHHUSI; HAXOUTh IUIOIAAN U
00BeMbI (PUTYp C TOMOIIBIO UHTETPaja; NPUBOAUTH IPUMEPHI
MaTEeMaTHYECKOr0 MOJIETUPOBAHHUS C TOMOIIBIO AU depeHnanbHbIX
YpaBHEHUN;

IIP 11

YMEHHE ONepUpPOBATh NOHATUAMU: KOMIUIEKCHOE YUCIIO, CONPSIKEHHBIE
KOMILIEKCHBIE YUCIa, MOJYJIb U @pTYMEHT KOMILJIEKCHOTO yHcia, hopma
3aMyCU KOMIUIEKCHBIX YHcen (FeOMeTpUYecKas, TPUrOHOMETpHUecKas u
anreOpandeckas); yMeTb IPOU3BOIUTH apU()METHUECKHUE ACHCTBUS C
KOMIUIEKCHBIMU YHCIIAMK; TPUBOJUTH MIPUMEPHI HCIIOJIb30BAHMUS
KOMIUIEKCHBIX YHCEIT;

ITP 12

yYMEHHE CBOOOIHO ONEPUPOBATH MOHATUAMU: Cpe/iHee apr(pMeTHIecKoe,
Me/raHa, HauOoJbIlee U HaUMEHbIIee 3HaYeHHUs1, pa3Max, IUCIepCHs,
CTaHJApTHOE OTKJIOHEHHE JUIsl ONMCAHNS YUCIIOBBIX TaHHBIX; YMEHUE
HCCIIEA0BATh CTATUCTUYECKHUE JAHHBIE, B TOM YHUCJIE C IPUMEHEHUEM
rpauueCKUX METO/IOB H AIIEKTPOHHBIX CPEICTB; Tpadudecku
HCCIJIEI0BATh COBMECTHBIE HAOIIOIEHUS C IOMOILIBIO AUArPaMM
paccerBaHtsl U JUHEHHOM pErpeccuy;

ITP 13

YMEHHUE HaXOAUTh BEPOSITHOCTH COOBITHI C NCTIOIBb30BAaHHEM
rpaduuecKux METOAOB; MPUMEHSATH JUISl peIIeHNs 33134 (POpMYJIbI
CJIO’KEHUSI U YMHOXXECHHUSI BEPOSITHOCTEH, (POPMYITy TIOTHOM BEPOATHOCTH,
dopmyny beprynnu, komOnHaTOpHBIE (DaKTH M (POPMYIIBI; OLICHUBATH
BEPOSITHOCTH PEANBbHBIX COOBITHI; YMEHHE ONEPUPOBATH MOHATUSIMHU:
cilyuyailHas BEIMYMHA, paclpeleleHue BEpOSATHOCTEN, MaTEMATHIECKOE
O’KUJIaHUE, AUCHIEPCUs U CTAHIAPTHOE OTKJIOHEHUE CITy4aifHON BEJIUYUHBI,
(GYHKLUY paclpeieNeHus U INIOTHOCTU PaBHOMEPHOTO, I0KA3aTEJILHOTO U
HOPMAaJILHOT'O paclpe/ieIeHuil; yMEHUE UCI0Ib30BATh CBOMCTBA
U3YUYCHHBIX paclpeAeaeHuil Ui peleHus 3a1ad; 3HaKOMCTBO C
HOHATUSAMU: 3aKOH OOJIBILINX YUCEN, METO/IbI BHIOOPOUHBIX UCCIIEJOBAaHUH;
yMEHHE TIPHUBOAUTD NIPUMEPHI NPOSBIECHHS 3aKOHA OOJIBLIMX YHUCEI B
HNPUPOJHBIX U OOIECTBEHHBIX SBICHUSIX;

ITP 14

yMEHHe CBOOOIHO OMEPHPOBATH MOHATHAMU: TOUKA, IpsAMasi, INIOCKOCTH,
POCTPAHCTBO, OTPE3OK, JIy4, TNIOCKUHN YTroJl, IBYTPaHHbBIN YTo,




TpEeXTPaHHBIN yroJ, MepeceKarouIrecs, napauieabHble 1
CKPEIIMBAIOIINECS TPSMBbIE, MapaUIeTbHOCTh U MEPIEHAUKYIISIPHOCTD
MPSIMBIX U TUIOCKOCTEH, YToJl MEXY MPSIMBIMU, YTOJI MEXKIY NPSIMOM 1
TUIOCKOCTBIO, YTOJI MEX/1Y TNIOCKOCTSAMU; YMEHHUE UCTIOIb30BaTh MPU
pelIeHnH 3a7a4 U3yueHHbIe (PaKThl U TEOPEMbI TUIAHUMETPUHN; YMEHHUE
OLIEHUBAThH Pa3Mepbl 0OBEKTOB B OKPY’KAIOIIEM MHPE; YMEHHE
OIepUPOBATH MOHATUSAMU: MHOIOIPaHHUK, CEYEHUE MHOIOI'PaHHUKA,
NpaBWIBHBI MHOTOTPaHHUK, TIPU3Ma, MUpaMuia, GUrypa u moBEpPXHOCTb
BpallleHNs, IUWINHIP, KOHYC, map, cepa, pa3BepTKa MOBEPXHOCTH,
CEYEHHUs KOHYyCa U LIMINH/PA, TapajieIbHbIe OCH WIH OCHOBAHUIO,
cedeHHe 11apa, INI0CKOCTb, Kacaromasics chepsl, LWINHAPA, KOHYCa;
YMEHHE CTPOUThH CEUEHUE MHOTOTPaHHHKA, U300pakaTh MHOTOI'PaHHUKH,
(burypbl ¥ MOBEPXHOCTH BPAILLIEHUS, UX CEUYCHHSI, B TOM YHUCIIE C TIOMOIIBIO
AJIEKTPOHHBIX CPEJICTB; YMEHHE PUMEHSTH CBOWCTBA T€OMETPUIECKUX
¢buryp, caMocToATeNbHO (POPMYIHPOBATE OMPEICIICHHS H3y4aeMbIX
¢buryp, BEIIBUraTh TUIIOTE3bI O CBOMCTBAX U MPHU3HAKAX T€OMETPUIECKUX
¢uryp, 000CHOBBIBATH HIIH OIIPOBEPTaTh UX; YMEHUE TIPOBOJAUTH
KJaccupuKanuio GUryp mo pa3iIndHbIM NPU3HAKAM, BBITIOIHATh
HEOOXOUMBbIE JONOJHUTEIbHbIE TOCTPOCHUS;

ITP 15

YMEHHE CBOOOIHO ONEPUPOBATH MOHATUAMU: ILIOLIA(b GUTYPBI, 00BEM
¢burypsl, BeIM4rMHa yIi1a, PACCTOSHUE OT TOYKH JI0 INIOCKOCTH,
paccTosiHuE MEXy IIPSIMBIMU, PACCTOSTHUE MEKAY IJIOCKOCTSAMU,
II0IAab cepsl, IUIONA/b IOBEPXHOCTH MUPAMU/IbI, IPU3MBI, KOHYCA,
UINHIPA, 00beM Ky0a, MPSIMOYTOJIBHOTO Mapasulesienuea, MUupaMuIbl,
HPU3MBI, HUINHIPA, KOHYCAa, 1I1apa; yMEHUE HaXOIUTh OTHOIIEHHUE
00BEeMOB MOT00HBIX (HTYD;

ITP 16

yMEHHE CBOOOIHO ONEPHPOBATH MOHITUSIMHU: JIBHKECHHE, MapalieIbHbIH
HEePEHOC, CHMMETPHS Ha IIOCKOCTH M B TIPOCTPAHCTBE, TIOBOPOT,
npeoOpa3oBaHue MOJ00Ms, TOJOOHBIE (PUIYPhI; YMEHHE PAaCIO3HABATh
paBHBIE ¥ IOZOOHBIE (UTYPHI, B TOM YHCIIE B IPHPOAE, HCKYCCTBE,
APXHUTEKTYpE; YMEHHE HCIIOJIh30BAaTh T€OMETPHUECKHE OTHOIIICHUS,
HaXOJHWTh TEOMETPUUYECKUE BEIIMINHBI (JUTMHA, YTOJ, IJI0a1b, 00BEM)
NP PELICHUH 33134 U3 IPYTUX YIeOHBIX MPEIMETOB M U3 pPeabHOM
KH3HHU;

1P 17

yYMEHHE CBOOOHO ONEPUPOBATh MOHATUAMU: MPAMOYTOJIbHAS CUCTEMA
KOOPJIHMHAT, BEKTOP, KOOPAUHATHI TOUKH, KOOPAUHATBI BEKTOpPA, CYMMa
BEKTOPOB, IPOU3BEACHUE BEKTOPA HA YUCIIO, PA3JI0KEHUE BEKTOPA T10
6a3ucy, CKaIsipHOE TIPOU3BEICHNE, BEKTOPHOE MTPOU3BEACHHUE, YTOI
MEXKy BEKTOPaMH; YMEHHE HCII0JIb30BATh BEKTOPHBIM U KOOPAMHATHBIN
METO/T IJIsl PeIICHUS TEOMETPUUYECKUX 3a/1a4 U 33719 APYTUX YIeOHBIX
MPEAMETOB; ONEPUPOBATH MOHATUSAMU: MAaTpULa 2X2 1 3X3, onpeIeTuTeNb
MaTpHIbl, FEOMETPUUECKUAN CMBICI ONPEICITUTENS;

IIP 18

YMEHHE MOJIETTUPOBATh peallbHbIE CUTYallUU Ha SI3bIKE MAaTEMAaTUKU;
COCTaBJISITh BBIPAXKEHUS, YPAaBHEHHSI, HEPABEHCTBA U UX CUCTEMBI 110
YCIIOBHIO 33/J1a4i, UCCIIEA0BAaTh OCTPOEHHBIE MOJIENH C UCTIOIb30BaHHEM
anmnapara anreOpbl, MHTEPIPETUPOBATh MOJTYUECHHBIN pe3ysbTaT; CTPOUTh
MaTeMaTHYECKHE MOJIENIN C TTOMOIIbIO TEOMETPUUYECKUX MOHATHIA U
BEJIMYMH, PEIIATh CBA3aHHbBIE C HUMU MPAKTUYECKUE 3a/1a4U; COCTABIISTh
BEPOATHOCTHYIO MOJIENIb U UHTEPIPETUPOBATH NOJIYyYEHHBIN PE3yNbTaT;
pelaTh NpUKIAIHbIE 334a4U CPEACTBAMHA MAaTEMAaTHYECKOT0 aHAJIN3a, B
TOM YHCJI€ COMAIIEHO-I)KOHOMUYECKOT0 M (PU3NIECKOTO XapaKTepa;




ITP 19

YMEHHE BBIOMPATh NOIXOSAIINNA METOT AJIsl PEeLLIEHUs 3a]auu;
MMOHUMaHKE 3HAYUMOCTH MAaTEMATUKHU B U3YUCHUU MPUPOJAHBIX U
OOLIECTBEHHBIX MPOIIECCOB U SIBJICHUN; yMEHUE PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB MaTEMAaTUKHU B UCKYCCTBE, YMEHUE ITPUBOIUTH
MPUMEPbl MATEMAaTUYECKUX OTKPBITHUI POCCUICKOW U MUPOBOI
MaTeMaTUYECKON HAYKH.

Kon
KOMIIETEeHIIH U

DopMyJIMPOBKA KOMIIETEHINH

OK 1.

BeiOupats crioco0sl perienus 3a1a4 npodeccHoHaIbHON
ACATCIIBHOCTH NPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAaM

OK 2.

Hcnonp30BaTh COBPEMEHHBIE CPECTBA IIOUCKA, AHAJIA3A U
MHTEpIIpeTaluy HH(POpMaUU U HTHPOPMAIIMOHHBIE TEXHOJIOTHH JIJIS
BBITTOJIHEHUS 33124 TPOPECCUOHATIBHOMN 1A TEIbHOCTH

OK 3.

[TmaHupoBaTh U peaNn30BBIBATE COOCTBEHHOE MPOPECCHOHATHLHOE U
JMYHOCTHOE PAa3BUTHE, IPEANIPUHUMATEIBCKYIO 1EITEIbHOCTD B
npodeccuoHansHOM chepe, UCToNb30BaTh 3HAHUS 110 (PUHAHCOBOM
IPaMOTHOCTH B Pa3NIMYHbBIX )KU3HEHHBIX CUTYAIUAX

OK 4.

Db dexTuBHO B3aMMOIEHCTBOBATh U Pa0OTATh B KOJUIEKTUBE U
KOMaHie

OKS.

OcCymiecTBIATh YCTHYIO U MUCbMEHHYIO KOMMYHUKAIIUIO Ha
roCyJ1apCTBEHHOM s13bIke Poccuiickoit denepanuu ¢ yaeTom
0COOCHHOCTEH COIMANBHOTO U KyIbTYpHOTO KOHTEKCTa

OK 6.

HpOHBJ'ISITL TPaAXKAAHCKO-TIATPUOTUICCKYIO ITO3UTIUTO,
ACMOHCTPUPOBATH OCO3HAHHOC IMTOBECACHUC HAa OCHOBEC TPAAUIIMOHHBIX
06H.[€‘ICJ'IOBC‘I€CKI/IX HeHHOCTeﬁ, B TOM YHUCJIC C YUETOM I'apMOHHU3allUU
MCKHAIIUOHAJIBHBIX U MCKPCIUTHO3HBIX OTHOIJ_IeHI/II\/’I, MNPUMCHSTH
CTaHAApPThl AHTUKOPPYIIIUOHHOI'O IMMOBEACHU A

OK 7.

CoelicTBOBATh COXPAHEHUIO OKPYXKAIOIIEH CPEIbl,
pecypcocOepeKeHNI0, MPUMEHSITh 3HaHUs 00 N3MEHEHHH KJIMMarTa,
MIPUHITUITEI OEPEKITMBOTO TIPOU3BOICTBA, Y(PPEKTUBHO IEHCTBOBATH B

'—IpC3BBI‘-IElI>iHLIX CUTyalusiIXx

Kon
KOMIIeTEeHIIUH

DopMyIMPOBKA NPOeCCHOHATbHOI KOMIIETEHIIMU

IIK 2.1.

Opranu3oBbIBaTh Pa3IUYHBIE BUBI I€ATEIHLHOCTH (MPEAMETHAS,
UTPOBasi, TPYI0Basi, TO3HABATEIIbHAS, HCCIICIOBATEILCKAS U MIPOCKTHAS
JeATeTLHOCTH, XYI0KECTBEHHO-TBOPUECKAas, MPOAYKTHBHAS
NeATEeTLHOCTh M IPyTue) U oOIIeHne AETeH paHHETO U IOIIKOJIBHOTO
BO3pacTa




2. CTpyKTypa M coaepxkanue 001meo0pa3oBaTe/JbHOH TUCHUILTHHBI

2.1. O0bem TUCUMILVIMHBI U BUAbI y4eOHOH padoThI

Buj yueOHoi1 padoThI Oobvem 6 uacax

O0bem o0pa3oBaTeIbHOI NPOrpaMMbl JUCHHUILINHBI 327
B T.4.

1. OcHoBHOE coaep:xkaHue 321
BT. U..

TEOPETHUECKOE 00yUeHne 211
MPAKTHYCCKHUE 3aHATHS 110
2. [IpodeccnoHaTBLHO OPEHTHPOBAHHOE COlep:KaHue (ColepKaHue 59
NMPUKJIAJTHOTO MOYJIAA)

BT. U..

MPaKTUYECKUE 3aHATUS 52

IIpomexyTouynas arrecTanus (3K3aMeH) 6




2.2. TemaTu4eCcKMid IJIAH M COIEPKAHUE TUCIIUTIIHHBI

Conep:xkanue yuye0HOro marepuasa (0CHOBHOe M NpodeccuOHAIbHO-
HaumenoBanme pa3jaesioB . Oo0bem dopmMupyemblie
OpPHEHTHPOBAHHOE), J1a00PATOPHbIE U NPAKTUYECKHE 3aHATHS, NPUKJIATHOM
U TeM 4yacoB KOMIIeTEeHI[UH
MOYJIb (IIPY HAJTUYHH)
1 2 3 4
OcHoBHOe conep:kaHue
Pasgen 1. IloBTopenme 20
Kypca MaTeMaTHKHU
OCHOBHOM IIKOJIBI
Tema 1.1 Copep:xanue yueOHOro MaTepuana
Iens u 3aJ1auu
MaTEeMaTHKU pu
OCBOEHUH CIIEUAIIBHOCTH 2
1.ba3oBple 3HAHWS W YMEHHS TI0O MaTeMaTUKe B MNPOPECCHOHAIBHOH W B 1
MMOBCETHEBHOM JI€ITEILHOCTH.
2.ba3oBpie 3HAHUS W YMEHHS [0 MaTeMaTHKe B MNPOPECCHOHATBHOH U B 1
MTOBCEHEBHOI 1EITETHHOCTH. OK-01, OK-02,
KomM0uHMpoBaHHOE 3aHsTHE OK-03, OK-04,
Tema 1.2 Coneprxanne yueOHOT0 MaTepuasia 2 OK-05, OK-06,
ucma u - BbIYHCIEHUS. 3.JleiicTBUS HAJT TTOJIOKUTETHBHBIMU M OTPHUIIATEILHBIMHA YUCIIAMU, OOBIKHOBEHHBIMHU 1 OK-07, TTK 2.1
Bripaskenus | u necaTHuHBIME IPOOAMHU.
npeobpasoBanis 4.JleficTBUS CO CTEMEHIMH, (POPMYITBI COKPAIIIEHHOTO YMHOXKEHHUSI. 1
Komb6uHnpoBanHoe 3aHsTHe
Tema 1.3. IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue
['eomeTpHs Ha MIIOCKOCTH | MPHUKJIATHOTO MOYJIsA)
2
5.Bunpl mnockux GUryp v UX TIIOIIAIb. 1
[IpakTHuKO-OpHEHTUPOBAHHBIE 337Ul B Kypce T€OMETPUH Ha TUIOCKOCTH




6.Bupl mitockux GuUryp M Ux miomiasb.
IIpakTHKO-OpHUEHTHPOBAHHBIE 337a4U B KypCe T€OMETPHUH Ha IUNIOCKOCTH

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 1.4
[IponieHTHBIE BBIYUCICHUS

Conepxkanue y4eOHOro MaTepHuaia

7.Hp00TBIe IIPOLCHTEI, PAa3HBIC CIIOCOOBI MX BBEIYHCIICHUS.

S.HPOCTBIC IIPOLCHTEI, PAa3HbIC CIIOCOOBI MX BBEIYHCIICHUS.

9.CnoxHbIE TPOLICHTHI

10.CnosxHbI€ IPOLIEHTHI

I IS

[IpakTrueckoe 3aHsTHE

Tema 1.5
YpaBHEHMs U HEPABEHCTBA

Copep:xanue yueOHOro MaTepuana

N

11.JIunelinblie, KBagpaTHbIC, APOOHO-IMHEWHBIC YPABHEHUS U HEPABEHCTBA

12.JIunelinble, KBaapaTHbIC, APOOHO-IMHEWHBIC YPABHEHUS U HEPABEHCTBA

[EEN

HpaKTI/I‘leCKOC 3aHATUC

Tema 1.6
Cucrembl ypaBHEHHU U
HEPaBEHCTB

Copepxanue yueOHOT0o MaTepuana

13.Crioco0pl peleHus: CUCTeM JTMHEHHBIX YPaBHEHUH.

14.Cnioco0bI pemeHnst CUCTEM JIMHEHHBIX YPaBHEHHH.

15.I1onstust: matpuna 2x2 u 3x3, onpeaenuTeslb MaTPULIbL.

16.Meron I'aycca.

17.CrucremMpl HETMHEWHBIX YPABHEHU.

18.Cucrembl HEpaBEHCTB

PR PR R R o

KomOunupoBanHoe 3aHsTHE

Tema 1.7
BxonHoi1 KOHTpOIIb

Coneprxanne yueOHOT0 MaTepuasia

N

19.Bpiunicnenus u npeoOpa3oBaHMs. YpaBHEHMS U HepaBeHCTBa. ['eomerpust Ha
IIJIOCKOCTH

20.Bpiunicnenus u npeoOpazoBaHMs. YpaBHEHHMs M HepaBeHCTBa. ['eomerpust Ha
IUIOCKOCTH

KonTponbhas pabora

Pasznen 2 Ilpsamble n
IUIOCKOCTH B
NPOCTPAaHCTBE

20

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,




Tema 2.1.

OcCHOBHBIE ITOHSTHS
CTEPEOMETPHHU.
Pacrionoxxenue mnpsMbpIx u
IUIOCKOCTEH

Copepxanne yaueOHOT0 MaTepuana

21.IIpenmer crepeoMerpuu. OCHOBHBIE TOHATHS (TOYKa, MpsMas, IJIOCKOCTb,
pocTpancTBO). OCHOBHBIE aKCHOMBI CTEPEOMETPHH.

22.Ilepecekaromuecs, mapajjieibHble M CKpeniuBaronyecs mnpsmbie. llpusHak u
CBOMCTBO CKPEIIMUBAIOIIUXCS MPSMbIX. OCHOBHBIE MPOCTPAHCTBEHHBIC (DUTYPHI.

KoMOuHMpOBaHHOE 3aHATHE

Tema 2.2.
[TapannenbHOCTh MPSMBIX,
NpssMOM U TJIOCKOCTH,
MJIOCKOCTEH

Copepxanue yueOHOro MaTepuana

23.ITapamtensHbie mipsiMas U 1wIockocTh. Omnpenenenue. Ilpusnak. CpoiictBa (C
JI0Ka3aTeIbCTBOM).

24 ITapamnensubie  mwiockoctu.  Omnpenenenue.  [lpusnak.  CpoiictBa  (c
JTIOKa3aTeIbCTBOM).

25.Terpasap u ero sneMeHthl. [lapamnenenumnen u ero siemeHThl. CBoiicTBa
MIPOTUBOIIOJIOKHBIX TPAaHEH U AMaroHajiei mapasuiesenurea.

26.11octpoenue ceyenuid. Pemenue 3aaauy.

KOM6I/IHI/IpOBaHHOG 3aHATHUC

Tema 2.3.
[IepnieHAUKyYIAPHOCTH
HPSMBIX, IPSMOHN U
IIIIOCKOCTH, TNIOCKOCTEH

Coneprxanue yueOHOro Marepuasia

27 IlepnenaukynapHele npsimble. [lapanienbHble npsiMble, NEPHEHANKYISPHBIE K
IOCKOCTH.  [IpW3Hak  NEpHNEeHIUKYISIPHOCTH  IPSAMOM M IUIOCKOCTH.
JlokazarenbcTBo. IlepneHquKynsap U HaKJIOHHAs.

28.IlepnienauKynsipHble MIOCKOCTH. [Ipu3HaK NEepneHAMKYISIPHOCTH IUIOCKOCTEH.
JlokazaTenbCcTBO.
PaccrosHus B mpocTpaHcTBe

KomOunupoBanHoe 3aHsTHe

Tema 2.4. Coneprxanne yueOHOT0 MaTepuasia
T M Tpex
copema 0 pe 29.Teopema o Tpex nepneHAuKymspax. JJokazarensbcTBo.

NepHeHANKYIIIpax v
30.Yron mexay npsiMoil ¥ TIIOCKOCThIO. YTOJI MEXIY MIIOCKOCTSIMU
KomOunupoBanHoe 3aHsaTHE

Tema 2.5. IIpo¢eccnoHaILHO-OPHEHTHPOBAHHOE coaeprKaHue (conepxanue

[TapannensHsle, NPUKJIATHOTO MO1YJIs1)

NEPIIEHIUKYIISIPHBIE, 31.Axcuomsl crepeoMeTpud. llepneHAMKYISIpHOCT MNPSAMOM M IUIOCKOCTH,

OK-07,1IK 2.1




CKpPCIIUBAIOIIHECCS IPAMBIC

[apajuIeIbHOCTh JBYX IIPSIMBIX, NEPIEHANKYJIIPHBIX IIJIOCKOCTH,

MNCPIICHAUKYIIAPHOCTDb IUIOCKOCTEH

32.AxcuoMbl cTepeoMeTpud. [lepneHIuKyIapHOCTh TPSMOM U TIJIOCKOCTH, 1
[apajyieNIbHOCTh ABYX HMPSMBIX, IEPHEHIUKYIISPHBIX MNIOCKOCTH,
NEPIEHIUKYJIIPHOCTD MJI0CKOCTEMN
33.AkcroMbl cTepeoMeTpu. [lepneHIMKyIapHOCTh TPSIMOM U TIOCKOCTH, 1
[apaJUIeIbHOCTD JBYX HPSIMBIX, IEPIEHAUKYISIPHBIX IIJIOCKOCTH,
NEPIEHIUKYJIAPHOCTD MJI0CKOCTEN
34.Akcuomsl crepeomeTpu. [leprneHauKyaspHOCTb MPSIMOM U IIIOCKOCTH, 1
NapajuIeIbHOCTh JBYX HPSIMBIX, IEPIEHIUKYISIPHBIX IIIOCKOCTH,
MEPIEHIUKYJIAPHOCTD MJI0CKOCTEMN
[IpakTrueckoe 3aHsATHE
Tewma 2.6. Coneprxanue yueOHOro Marepuasia 2
Pemenne 3amau. Ipsamelie u | 35.PacnionoxeHue NpsMbIX U TUIOCKOCTEH B MpOCTpaHCTBe. [lepneHInKyIIpHOCTD U 1
IUIOCKOCTH B | MapaJlJIeIbHOCTh NPSAMBIX U IUI0cKocTel. CKpeluBaromecs npsmble
MPOCTPAHCTBE 36.PacnionoskeHue npsAMbIX U IUIOCKOCTEN B MpocTpaHCTBe. [lepneHInKynspHOCTb U 1
NapajuIeIbHOCTD NMPSIMBIX U IIIOCKOcTeN. CKpeInBaroIuecs npsmble
KonTponbnas padora
Pa3nen 3. Koopaunars! u 16
BEKTOPBI
Tema 3.1 Conepsxanne yuebHOro MaTepuana 2 OK-01, OK-02,
JlekapTOBBI KOOpANHATHI B | 37.JleKapTOBBI KOOPMHATHI B IIPOCTpaHcTBe. [IpocTeiimme 3a1a4n B KOOpAWHATAX. 1 OK-03, OK-04,
npoctpancTse. Paccrosinue | 38.PaccrosiHie MeX Iy IByMSI TOYKaMH, KOOPAWHATHI CEPETUHBI OTPE3Ka 1 OK-05, OK-06,
MEXIY JABYMS TOYKaMHU. OK-07,IIK 2.1
KoopnuuaTel  cepenMHbl | KoMGHHHPOBAHHOE 3aHATHE
oTpe3Ka
Tema 3.2 Coneprxanue yueOHOro MaTepuaa
Bekropsl B mpoctpanctse. | 39.Bektopel B mpoctpaHcTBe. ClOKEHHWE W BBIYUTAHHWE BEKTOPOB. YMHOXKCHHE 1

Yron Mexay BEKTOpaMH.

BCKTOpPA Ha YMCJIO.




CkanipHOE TPOU3BEACHUE

40.KommuanapHele BeKTOpbl. CKallipHOE NPOM3BENEHUE BEKTOPOB. PaznokeHue

BEKTOPOB BEKTOpA I10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
41.KoopanHaTbl BEKTOPa, CKAISIPHOE MPOU3BEACHUE BEKTOPOB B KOOPJAMHATAX, YT OJl
MEXy BEKTOPAMH, YIOJ MEXAY MPSAMOH U IUNIOCKOCTBIO, YTOJ MEXAY IIIOCKOCTSIMHU.
42.YpaBHEHHE IUIOCKOCTH. ['€OMETpHUUECKUI CMBICIT ONPEIeTUTENS 2X2
KoMOuHMpOBaHHOE 3aHATHE

Tema 3.3 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coleprkaHue (copep:xanue

[IpakTuko- NMPUKJIAJTHOTO MOYJIfA)

OpHeHTHpOBaHHbIC 3a1aud | 43.KoopauHaTHas IUIOCKOCTh. BpluncieHue paccTosHMM W IUIOMIAJEH Ha

Ha KOOPJAMHATHOM | TuiocKocTH. KonruecTBeHHbIE pacueThl

MJIOCKOCTHU 44 KoopauHaTHas TUIOCKOCTh. BrIuuciieHre pacCTOSHUN U IUTOIIAIeH Ha
iockocTu. KonuuecTBeHHbIE pacyeThl
45 KoopauHaTHas IJI0CKOCTh. Brlunciienne paccTosiHui U miomanen Ha
miockoctu. KonuuecTBeHHbIE pacyeThl
46.KoopauHaTHas MJI0CKOCTh. BrlunciieHne paccTosiHUi U Iiomanen Ha
wiockoctu. KonmuecTBeHHbIE pacueTsl
[IpakTrueckoe 3aHsaTHE

Tewma 3.4 Coneprxkanne yueOHOT0 MaTepuasia

Pemenne 3a1a4. | 47./lexkapToBbl KOOPAMHATHI B IpOCTpaHcTBE. BekTopel B pocTpaHcTBe. ClioskeHne

KOOpI[I/IHaTLI N BCKTOPLI

W BBIYUTAHUC BEKTOPOB. YMHOXKEHHE BCKTOpaA Ha YUCIIO. KOMHHaHapHBIC BCKTODPBI.
CKaJ'IprHOC MMPOU3BCACHUC Paznoxenue BCKTOpa 1o TpEM
HCKOMIUIaHAPHBIM BEKTOpPaM. HpOCTGfIHIHG 3ala4u B KOOpJAHHATaX. KOOpI[I/IHaTLI

BEKTOPOB.

BEKTOPA, paCCTOSTHUE MEKy TOUKaMH, KOOPIAUHATHI CEPEANHBI OTPE3Ka, CKAIIPHOE
IIPOU3BE/ICHNE BEKTOPOB B KOOPJAMHATAX, YTOJ MEXKIYy BEKTOpPaMH, YroJl MEXIY
MIPSIMOM M TUIOCKOCTBIO, YTOJI MEXAY IIJIOCKOCTSIMU

48.JlexapToBbl KOOPJMHATHI B MPOCTpaHCTBE. BekTophl B mpocTpancTBe. CloxkeHne
Y BBIUUTAHHE BEKTOPOB. Y MHOKEHHE BEeKTOpa Ha uuciio. KommianapHbeie BEKTOPBI.
CkansipHoe  NPOU3BEACHUE Paznoxxenue BekTOpa 1O Tpem
HEKOMIUIaHApHBIM BekTopaM. [Ipocreiinine 3agaun B koopauHarax. Koopaunatsl

BEKTOPOB.




BCKTOpPA, PAaCCTOAHUC MCIKAY TOUKAMH, KOOPAHUHATHI CCPCANHBI OTPE3KaA, CKAIIAPHOC
IMPOU3BCACHUC BCKTOPOB B KOOpAHWHATAX, YroJl MEXKAY BEKTOpaMH, YIrojl MCEXIY
pr[MOﬁ " IJIIOCKOCTBIO, YT'OJI MCXKAY INIOCKOCTAMUA

KonTponbnas pabora

Paznen 4. OcHoBBI 40
TPUTOHOMETPHH.
Tpuronomerpuyeckue
byHkuun
Tema 4.1 Coneprxkanne yueOHOT0 MaTepuasia 4
Tpuronomerpuyeckue 49.Panuannas mepa yria.
(ynkuuu  POM3BOJIBHOTO | 50.ITOBOPOT TOUKM BOKPYI Hayajga KoopauHAT. OnpeneieHHne CHHyca, KOCHHYCA,
yria, dcna. PajgnaHHas ¥ | taHreHca M KOTaHTEHCA.
I'paaycHas Mepa yria 51.3Haku cuHyca, KOCUHYCa, TAHI€HCA U KOTAHT'€HCA 10 YETBEPTSAM. 1
52.3aBUCUMOCTDh MEXKIY CHHYCOM, KOCHHYCOM, TAHT€HCOM M KOTAHT'€HCOM OJTHOTO 1
U TOTO XK€ yria
KoMOuHMpOBaHHOE 3aHATHE
Tema 4.2 Coneprxanne yueOHOT0 MaTepuasia 2
OcHoBHbIE 53.Tpuronomerpudeckue ToxaecTsa. CHHyC, KOCUHYC, TAHT€HC U KOTAHIT€HC YTJIOB 1
TPUTOHOMETPUUECKHE OH- Q.
TOXIECTBA. 54.®opmynsl IpUBEACHUS 1
DopMmyJIbl TPUBEACHUS KomMbOuHMpoBaHHOE 3aHsTHE
Tema 4.3 Coneprxanne yueOHOT0 MaTepuasia 6
Cunyc, xocunyc, Tanrec | 55.Cymma u pa3HocTh cuHycoB. CyMMa u pa3HOCTh KOCHHYCOB. 1
CyMMBI M Pa3HOCTH JBYX | 56.CHMHYC U KOCHUHYC IBOMHOTO YIJa. 1
YTJIOB 57.DopMyIIbI IOJOBUHHOTO YTJIA. 1
Cunyc H KOCHHYC | 58.IIpeoOpa3oBaHus CyMMBl TPUTOHOMETPUYECKUX (YHKIUNA B TPOU3BEIACHUE W 1
ABOMHOrO yriaa. @OopMyIbl | mponsBeieHHs B CyMMY.
IIOJIOBUHHOI'O yTJIa 59.BeipaxkeHrie TPUTOHOMETPHUUECKUX (QYHKIMI Yepe3 TaHIeHC IOJIOBUHHOTO 1
apryMeHTa.
60.IIpeobpazoBaHus IPOCTEUIIMX TPUTOHOMETPHUUECKUX BBIPAKEHUH 1

KOM6I/IHI/IpOBaHHOe 3aHATHUC

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07,IIK 2.1




Tema 4.4 Copepxanne yaueOHOT0 MaTepuana

@yHKIMM, HX CcBOHMCTBA. | 61.00aCTh ONpPEACIICHUS U MHOYKECTBO 3HAUCHUH (DYHKIIHH.

Cnoco6mbt 3aaHus | 62.YETHOCTh, HEUETHOCTD, NEPUOANYHOCTD QyHKIIMN. CriocoObl 3a1anusl PyHKIUH.
ynKumit KoMOMHHUPOBAHHOE 3aHATHE

Tema 4.5 Copepxanne yaeOHOT0 MaTepuana

Tpuronomerpuueckue 63.0065acTh onpeaeneHUs 1 MHOYKECTBO 3HAYCHUN TPUTOHOMETPHUSCKUX (YHKITHIA.

(GyHKIIMU, WX CBOWCTBA U
rpadguku

YETHOCTH, HEYETHOCTD, MEPHUOUYHOCTH TPUTOHOMETPUUECKUX (DYHKITUH.

64.CgoiicTBa u rpaduku GYHKIHHA Y = COS X, Y = sin X, y = tg X, y = ctg X.

KomOunupoBanHoe 3aHsTue.

Tema 4.6 Coneprxkanue yueOHOro MaTepuaia

[TpeoOpa3oBanue 65.Cxatue U pacTspkeHue rpauKoB TPUTOHOMETPUUECKUX (DYHKITHHA.

rpaMKoB 66.1IpeobpazoBanue rpaKOB TPUTOHOMETPUUYECKUX (PYHKIUH
TPUTOHOMETPHUICCKUX [IpakTrueckoe 3aHsATHE

byHKIMi

Tema 4.7 IIpo¢eccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xanue
Onucanue NPHUKJIATHOTO MOIYJISA)

IIPOU3BOJICTBEHHBIX

mnmponeccoB C€ IIOMOUIBIO

rpaduKoB QyHKIHI

67.Mcnonp30BaHue CBOMCTB TPUTOHOMETPUUECKUX (PYHKIUI B MPO(dhecCHOHATBHBIX
3ajavax

68.Mcnonp30BaHne CBOWCTB TPUTOHOMETPUUECKUX (PYHKIHMI B PO ecCHOHATBHBIX
3ajavax

69.Mcnonp30BaHNe CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMHA B IPO(eCcCHOHATBHBIX
3ajavax

70.Mcnionp30BaHre CBOWCTB TPUTOHOMETPUUECKUX (DYHKIMHA B IPOPeCcCHOHATBHBIX
3aavax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4.8
OO6parHbie

Coneprxanne yd4eOHOTO MaTepuasa

71.06paTHble TpUroHOoMeTpruyeckue GpyHkiuu. Mx cBoiicTBa u rpapuku




TPUTOHOMETPUUECKUE 72.006patHble TpUroHOMeTpuueckue GpyHkuuu. Mx cBoiicta u rpaduku 1
Pymxrmm KomOunupoBanHoe 3aHsTHe
Tema 4.9 Copepxanne yaeOHOT0 MaTepuana 7
Tpuronomerpuyeckue 73.YpaBHEeHuUE CcOS X = a. 1
YPaBHCHUS U HEPABEHCTBA | 74.YpaBHEHHE Sin X = a. 1
75.YpaBHeHue tg X = a, ctg X = a. 1
76.PerieHre TPUroHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THUIIOB: IPOCTEUIINE 1
TPUTOHOMETPUUECKNE YPAaBHEHUS, CBOJSIIMECS K KBAJAPAaTHBIM, pELIacMble
Pa3IoKEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
77 .PemieHre TPUrOHOMETPUYECKUX YPABHEHUI OCHOBHBIX TUIIOB: IIPOCTEUIIINE 1
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJISALINECS K KBaJJPATHBIM, PEIlIaeMble
Pa3Io0KEHUEM Ha MHOXKUTEIH, OJTHOPOHbIE.
78.PerieHne TPUrOHOMETPUYECKUX YPAaBHEHUH OCHOBHBIX THUIIOB: IPOCTEUIIINE 1
TPUTOHOMETPUUECKHUE YPABHEHUS, CBOJISALINECS K KBaJJPATHBIM, pEIlIaeMble
pa3ioKeHUEM Ha MHOXKUTEIN, OJHOPOIHBIE.
79 I1pocTeiiiine TPUrOHOMETPUYECKIE HEPABEHCTBA 1
KomOuHupoBaHHoe 3aHsTHE.
Tema 4.10 Coneprxanue yueOHOro MaTepuaa 2
Cucremsl 80.CucTtembl IPOCTENIINX TPUTOHOMETPHUUECKUX YpaBHEHUI 1
TPUTOHOMETPUUECKUX 81.Cucrembl MPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHHI 1
YPaBHEHHH KomOuHupoBaHHOE 3aHATHE
Tema 4.11 Coneprxanue yueOHOro MaTepuaa 2
Pemenne 3amad. ocHOBHI | 82.IIpeoOpazoBanue TPUTOHOMETPUUECKHUX BBIPAKCHU. Pemenue 1
TPUTOHOMETPHH. TPUTOHOMETPUYECKUX YPAaBHEHHI M HEPAaBEHCTB B TOM YHCJE C MCIOJIb30BAHUEM
Tpuronomerpuueckue CBOMCTB (DYHKIIMIA.
(yHnximn 83.IIpeoOpa3zoBanue TPUTOHOMETPUYECKUX BBIPAKECHMUIA. Pemenne 1

TPUTOHOMETPHUYECKUX YPAaBHEHWH W HEPABEHCTB B TOM YHCIE C HCIIOJIH30BAaHHEM
CBOWCTB (pyHKLUH.




KonrponsHas pabora

Pasnea 5. 8
KoMmmuiekcHble ynciia
Tema 5.1 Coneprxkanne yueOHOr0o MaTepuaia 4
KowmruiekcHeie uncna 84.IloHsATHE KOMIUIEKCHOIO YHCJIa. 1
85.ConpsixkeHHbIE KOMIUIEKCHBIE UNCIIA, MOYJIb U @pTyMEHT KOMIUIEKCHOI'O YHCIIA. 1
86.Dopma 3anucu KOMIUIEKCHOTO 4ucia (TeoMeTpuyeckasi, TpPUrOHOMETpUuiecKas, 1 OK-01, OK-02,
anreOpandeckas). OK-03, OK-04,
87.ApubmMerrnueckue IEHCTBHS C KOMIUIEKCHBIMHU YHCIIaMU 1 OK-05,  OK-06,
KomOunupoBanHoe 3aHsTHE OK-07,1IK 2.1
Tema 5.2 Coneprxanne yueOHOro Marepuasia 4
[Ipumenenue 88.BrInonHeHne pacyeToB ¢ MOMOIIbIO KOMIUIEKCHBIX YUCEIL. 1
KOMIUIEKCHBIX YUCEl 89.BpInonHeHne PacyeToB ¢ MOMOIIBI0 KOMIUIEKCHBIX YUCEIL. 1
90.ITpumMepsl UCTIOTB30BAHUS KOMIUIEKCHBIX YUCEI 1
91.ITpumMepsl UCTIONB30BAHUS KOMIUIEKCHBIX YUCEI 1
[IpakTHueckoe 3aHsTHE
Paznen 6. IlpousBoanas 40
byHxkuum, ee
npUuMeHeHHne
Tema 6.1 Coneprxanue yueOHOro MaTepuana 2
TToustue IIPOU3BOJHOMU. | 92.0mpeienieHre YICIIOBOM MTOCIISIOBATEIFHOCTH U CTIOCOOKI ee 3amanus. CBoHCTBa 1 OK-01. OK-02
@opMmysibl M TpaBWJIA | YHCIOBBIX TMocJenoBarenbHOCTed. OmpeneneHue mpenena MociaeI0BaTeIbHOCTH. OK- 03’ OK-0 4’
b depeHIIMPOBaHMS Boruncnenne  mpenenoB  mocnenosarenbHocTed.  [lpemen QyHkumm  Ha OK-0 5’ OK-0 6’
) :
0ECKOHEUHOCTH. OK-07, TIK 2.1
93.Ilpenen ¢pynkuuu B Touke. [lpupamenue aprymenra. llpupamenve GyHKIUU. 1

33[[8.‘{1/1, MMPpUBOAAIINEC K IMOHATUIO HpOI/I3BOI[HOI>'I. OHpCI[eJ'ICHI/Ie HpOI/I3BOHHOI>'I.
AJIFOpI/ITM OTBICKaHHA HpOI/I3BO)1HOI‘/’I

KomOunupoBanHoe 3aHsATHE

Tema 6.2

Coneprxanne y4eOHOTO MaTepurana




[IpousBoaHbIe CyMMBI,
pPa3sHOCTH  NPOM3BEEHMUS,
YacTHOTO

94 . ®opmynsl qudPepeHITpPOBaHHUS.

95.®opmynsl qudepeHITpOBaHHUS.

96.11paBuna nudhepeHupoBaHus

R R - o

97 IlpaBuna nuddhepeHmpoBaHus 1
98.IlpaBuna nquddhepeHmpoBaHus 1
99.IlpaBuna nquddhepeHmpoBaHus 1
Komb6unnpoBanHoe 3aHstue
Tema 6.3 Copep:xanue yueOHOT0o MaTepuana 6
[IpousBoaHsbie 100.0OmpeneneHue caoKHON QYHKIHH. 1
TPUTOHOMETPUUECKUX 101.0Onpenenenne CIoXHON QyHKITHH. 1
(ynkumnit.  [IponsBoxnas | 102.IIpousBoaHas TPUIOHOMETPHYECKHMX (DYHKIIHIA. 1
CIIOXKHON QyHKIUH 103.IIpousBoiHASE TPUTOHOMETPUUYECKUX (PYHKIIUH. 1
104.1TIpousBoiHas CIOKHON (HYHKIIUU 1
105.ITpon3BoiHas CIOKHON (HYHKLIUU 1
KomOunupoBanHoe 3aHsTHe
Tewma 6.4 Coneprxanne yueOHOT0 MaTepuasia 2
TonsTue 0 |1 106.ITousitne HenpepbiBHON (yHKIMKU. CBOWCTBa HEMpepbIBHOW (GyHKINH. CBSI3b 1
HEeNPEPHIBHOCTH DYHKIUH. | vy HEIPePHIBHOCTBIO B AH(M(EpEeHIPYEMOCTEI0 (PYHKIIH B TOUKE.
Merton unTepsanon 107.AnropuT™ pelieHust HEpaBEHCTB METOIOM HHTEPBAJIOB 1
KomOunupoBaHHoe 3aHsATHE
Tema 6.5 Coneprxanue yueOHOro MaTepuasa 4
I'eomerpuuecknii u | 108.I'eomerprueckuii CMbICI TPOU3BOJHON QYHKIIUU — YTII0BON KOAPDUIIUEHT 1
buznyeckuit CMBICT | KacaTeJIbHOM K TpaduKy (PYHKIIMH B TOUKE.
MIPOU3BOJHOMN
109.I'eomeTprueckuii CMbICT IPOU3BOJHON (QYHKIIUU — YTIIOBON KOAPGUIIUEHT 1

KacaTelbHOU K rpaduKy (QYHKIIUU B TOUKE.




110.YpaBHeHue kacaTenbHON K TpapuKy QyHKIHU.

111.Anroput™ cocTaBiieHHs YpaBHEHHUS KacaTeIbHOU K Tpaduky GyHKImu y=f(x)

Komb6unnpoBanHoe 3ansrue

Tema 6.6 Copepxanne yaeOHOTo MaTepuana
dusnueckuin cMbIch | 112.Pusnueckuii (MEXaHUYECKHI) CMBICI IPOU3BOIHOM — MTHOBEHHAsI CKOPOCTh B
IIPOU3BOJHON B | MOMEHT BpeMeHHU t: v =S’ (t)
poQecCHOHATBHBIX 113.®usnueckuii (MEXaHUYECKUI) CMBICT TIPOU3BOJHON — MTHOBEHHAsI CKOPOCTh B
3a/1ayax MOMEHT BpeMeHH t: v =S’ (1)

[IpakTuueckoe 3anaTue
Tema 6.7 Coneprxanue yueOHOro Matepuasia

MOHOTOHHOCTh (PYHKIMU.
Touku 3xcTpEeMyma

114.Bo3pacranue u yobiBaHHe (PYHKIIMH, COOTBETCTBHE BO3pAcTaHUS M yOBIBaHUS
(GyHKINU 3HAKY TIPOU3BOIHOM.

115.ITonsiTHe TPOU3ZBOAHON BBICHIETO TMOPSJIKA, COOTBETCTBHE 3HAKa BTOPOM
MIPOU3BOJHOM BBIMYKJIOCTH (BOTHYTOCTH) (YHKUIMM Ha OTpe3ke. 3ajayd Ha
MaKCHUMyM U MUHUMYM.

116.IlonsiTHE acUMNTOTHI, CHOCOOBI MX OMNPENENIECHUSA. AJTOPUTM HUCCIIECIOBAHUS
(GYHKIIUH U TIOCTPOEHHUS €€ rpadrKa ¢ TOMOIIbIO IPOU3BOJHOM.

117.Ipo6Ho-nuHelHas QyHKIusA

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 6.8
HccnenoBanue QyHKIMHA 1
NoCTpoeHue rpaduKoB

Coneprxanne yueOHOT0 MaTepuasia

118.UccnenoBanue GyHKIIMN HA MOHOTOHHOCTh M TIOCTPOCHHE TPa(UKOB.

119.UccnenoBanue GpyHKIIMM HAa MOHOTOHHOCTB M TOCTPOCHHUE I'PapUKOB.

120.UccnenoBanue GyHKIIMM HA MOHOTOHHOCTh M TOCTPOEHHE I'PaUKOB.

121.UccnenoBanue GyHKIIMN HA MOHOTOHHOCTh M TIOCTPOCHHE TPa(UKOB.

KOM6I/IHI/Ip0BaHHOe 3aHATHUC

Tema 6.9 HawubGombpluee u
HAaWMEHbIIIEE

byHKIIUN

3HA4YCHUA

Copepxanne yueOHOTO MaTepuana

122.Haxoxaenne HauOOJbIIEr0 W HAMMEHBIIIETO 3HAYCHUNH (PYHKIUH, TOCTPOCHUE
rpaKOB MHOTOUYJICHOB C MCIIOJIB30BAaHUEM arrapara MaTeMaTHUeCKOro aHaJIn3a




123.HaxoxaeHne HanOOBIIEer0o W HAMMEHBIIIETO 3HAYCHUN (DYHKIUH, ITOCTPOCHHE
rpadKOB MHOTOWJIECHOB C MCIIOJIb30BAHKEM alliapaTa MaTeMaTUYeCcKOro aHajanu3a

Komb6unupoBanHoe 3ansrue

Tema 6.10 IIpodeccnoHabHO-OPUEHTHUPOBAHHOE coleprkaHue (copep:xanue
Haxoxnenue NPHUKJIATHOT0 MOIYJI)
ONTUMAJILHOrO pesynbTara | 124.Haumenpiiee u HanOosbiee 3HaYCHUE (QYHKIIUN 1
C MMOMOUIBIO IPOU3BOIAHOU | 125 Hanmenslee 1 Hanbobliee 3Ha4eHHE PYHKIIUH 1
B IIPAKTUYECKUX 3a/1a4ax
126.Hanmensbiee 1 HanOoblIee 3HaYCHUE QYHKIIUN 1
127.Hanmensbiee 1 HanOoblIee 3HaYCHUE (QYHKIIUN 1
128.Hanmenspiee 1 HanOoblIee 3HaYCHHE (YHKIIUN 1
129.Haumensiiiee u Haubosbllee 3HadeHne GyHKIUN 1
[IpakTuueckoe 3aHaTue
Tema 6.11 Coneprxanue yueOHOro Marepuasia 2
Pemenne 3agad. | 130.@opmynsl u mpaBuna auddepenuuposanus. MccnenoBanue ¢QyHKuui ¢ 1
ITpousBoaHas GyHKIHMH, €€ | TOMOIIBIO TPOU3BOAHON. Hanbombiee 1 HanMeHbIIee 3HAYCHUS (PYHKIIUN
NPUMEHEHHE 131.®opmynsl 1 npaBuia auddepeHunpoBanus. VccnepoBanue (QyHKIMA ¢ 1
MOMOILBIO TPOM3BOIHON. Hanbosbiiee 1 HauMeHblIee 3HaueHUs (PYHKIUH
KonrtponbHas pabora
Paznen 7. 46
MHOrorpaHHuKH M Teja
BpaleHust
Tema 7.1 Copep:xanne yueOHOTO MaTepuana 2 OK-01, OK-02,
Bepumnel, pebpa, rpanu | 132.IToHsTie MHOrorpaHHMKa. Ero 5SjIeMeHTHI: BepIIMHBI, pebpa, TpaHH. 1 OK-03, OK-04,
MHOTOTpaHHHKA JlnaroHais. OK-05, OK-06,
133.Ceuenue. Boinmykible U HEBBIITYKJIble MHOTOTpaHHUKU 1 OK-07,1IK 2.1
KomOunupoBanHoe 3aHsATHE
Tema 7.2 Coneprxanne yd4eOHOTO MaTepuasa 2
[Ipuszma, ee | 134.ITonsitue mpusmel. Ee ocHoBaHus u 60koBbIe TpaHu. Beicota npusmel. [Ipsmast 1




COCTaBJISIIOLINE, CEUYCHHE.
[Ipsimast w  mpaBuiIbHAS

W HaKJIOHHasA npu3ma.

135.I1paBunbHas npusma. Ee ceuenue

PU3MBI Komb6unnpoBanHoe 3ansrue

Tema 7.3 Copepxanne yaeOHOTo MaTepuana

[Tapamenenunen, Ky0. | 136.Ilapayutenenumne, CBOMCTBA IPSMOYTOIBHOTO MapalIeienuieia, Kyo.
Ceuenue Ky0a, | 137.Ceuenue Kyba, mapajuienenurnena

napaJuiejciummneaa Komb6unupoBanHoe 3ansrue

Tema 7.4 Coneprxkanne yueOHOr0 MaTepuaia

[Tupamupa, ee | 138.I1lupamuna u ee aneMenTsl. CeuyeHUue NUpPaMuabl.

COCTAaBIISIONINE, CEYCHHUE.
[IpaBunbHas nupamMuaa.
VYceuenHas nupamuaa

139.11paBunbHas nupamMuaa. Y CeUeHHAsi MUpaMHIa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5

Copep:xanue yueOHOTo MaTepuana

bokoas u nosHas | 140.ITnomaas 60KOBOW M IMOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI
IIOBEPXHOCTH npusMmsbl, | 141.I1nomaas G0KOBOH M IMOTHOM MOBEPXHOCTH MPU3MBI, THPAMUIBI
IIUPAMHU/IBI KomOunupoBanHoe 3aHsTHE

Tema 7.6 Coneprxanne yueOHOT0 MaTepuasia

Cummerpuss B KyOe,
napaJulelenurese,
npu3Me, Iupamujie

142.CuMmmeTpust OTHOCUTENIBHO TOYKH, TPSIMOM, TIIIOCKOCTH.

143.CummMmeTpus B KyOe, napajiesnenumnesie, npu3sme, nupaMmusie

KOM6I/IHI/IpOBaHH06 3aHATHUC

Tema 7.7
[Ipumeprsl cumMmeTpuii B
npodeccuu

IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE

NMPUKJIAJTHOT0 MOYJIfA)

CoAcpiKaHUuE (conepma}me

144.CummeTpus B IPUPOJIE, APXUTEKTYpE, TEXHUKE, B OBITY

145.CummeTpus B IPUPOJIE, ApXUTEKTYpE, TEXHUKE, B OBITY

146.CummMmeTpus B IpUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

147.CummeTpus B IpUPOJIE, ApXUTEKTYPe, TEXHHUKE, B OBITY

148.CummMmeTpus B IpUPOJIE, APXUTEKTYPE, TEXHUKE, B OBITY




149.CummeTpusi B IpupoJie, apXUTEKTYpe, TEXHHUKE, B OBITY

HpaKTI/I‘-IeCKOG 3aHATUC

Tema 7.8 Coneprxkanne y4eOHOT0 MaTepuaia

[IpaBuiibHBIE 150.IToHsiTHE TTPaBUIIBHOTO MHOTOTPAHHUKA.

MHOT'OI'PaHHHKH, ux | 151.CoiicTBa NpaBUIbHBIX MHOTOIPAHHUKOB

CBOMCTBA [IpakTrueckoe 3aHsiTHE

Tema 7.9 Copepxanne yaeOHOT0 MaTepuana

Humnap, ero | 152.1ununap u ero snemenThl. CeueHne NUIMHApPA (MapauieIbHOE OCHOBAHUIO U

COCTaBJIAIOIIUC. Ceuenne

OCH).

100203020501 (L] 153.Pa3BepTka HUIMHApA

KoMOuHMpOBaHHOE 3aHATHE
Tema 7.10 IIpo¢eccnoHa/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xanue
Konyc, €ro | NPUKJIAAHOT0 MOAYJIAA)

COCTaBJIAIOIIUC. Ceuenne

154.Konyc 1 €ro 31€MeHTHI.

KOHYyca 155.Ceuenue koHyca (mapajuieabHOE OCHOBAHUIO M ITPOXOASIIEE Yepe3 BEPILINHY),
KOHMUYECKUE CEYEHUS.
156.Ceuenne koHyca (MapajiebHOE OCHOBAHUIO M NMPOXOJSIIEe Yepe3 BEPILINHY),
KOHUYECKUE CEUEHUS.
157.Pa3BepTKa KOHYCa
KomOunupoBaHHoe 3aHsATHE

Tema 7.11 Coneprxanne yueOHOT0 MaTepuasia

VY ceueHHbI KoHyc. | 158.Yceuennsiii konyc. Ero o6pasyromias 1 BeIcOTa.

Ceuenne yceueHHOro | 159.Ceuenune yceueHHOro KOHyca

KOHYca KomOunupoBanHoe 3aHATHE

Tema 7.12 Coneprxanue yueOHOro MaTepuasa

[Hap u chepa, ux ceueHus

160.1ap u cdepa. BzaumHoe pacnonioxeHue chepsl U MITOCKOCTH.

161.Ceuenue mapa, chepsl

KOM6I/IHI/IpOBaHHOe 3aHATHUC

Tema 7.13

Copepxanue yueOHOTO MaTepuana




[Monarue 06 o6veme Tena. | 162.IlonsTHe 00 0OBEME TeNA. 1
OTtHollIeHHE 00beMOB | 163.00beM KyOa U IPAMOYTOJILHOTO Mapajlie/IemuIIe/a. 1
HOJOOHBIX Tell 164.006bpem npu3Mbl 1 wnHApa. OTHOIIEHHE 00BEMOB TTOI00HBIX TEJ. 1
165.I'eomeTprueckuii CMbICI ONpPEAETUTEN 3-T0 MOpsIKa 1
KoMOuHMpoOBaHHOE 3aHATHE
Tema 7.14 Copepxanne yaeOHOT0 MaTepuana 2
Obvembl M TUIOWAMH | 166,06heMbI THPaMHIB! U KOHyCa. OGbeM Mapa. 1
MOBEPXHOCTEH Tell
167.11no1maam moBepXHOCTEN Tel 1
Komb6unnpoBanHoe 3anstue
Tema 7.15 Copep:xanue yueOHOro MaTepuana
KombOunanuu 168.KoMOuHamy reoOMeTpUYECKUX TE 1
MHOTOTPaHHUKOB ®  Tel | 169.KoMmOuHaMyu reoMeTpuuecKux Tei 1
BpallleHus
170.KomOuHamm reoMeTpu4eCcKux Tell 1
171. KoMOuHamy reOMeTpUYECKUX TE 1
[IpakTnueckoe 3anaTne
Tema 7.16 Coneprxanne yueOHOT0 MaTepuasia
I'eomerprueckue 172.Mcionb3oBaHre KOMOMHAIMI MHOTOTPAaHHUKOB M TEJl BPAIIEHUs B MPAKTHKO- 1
KOMOUHAIMK Ha NIPAKTUKE | OPUEHTHPOBAHHBIX 3a/auax
173.Mcnionb30oBaHne KOMOMHALMI MHOTOTPAHHUKOB U TeJl BPAIIEHUs B IIPAKTHUKO 1
174.Mlcionb3oBaHre KOMOMHAIMI MHOTOIPaHHUKOB M T€J BPALIEHUS B PAKTUKO 1
175.Mcnionb3oBaHrie KOMOMHAIMI MHOTOIPaHHUKOB M T€J BpAlllEHUS! B IPAKTHKO 1
[IpakTnueckoe 3aHsTHE
Tema 7.17 Coneprxanne yueOHOTO MaTeprasa 2
Pemenune 3aga4. | 176.00beMbl 1 TUIOIIAN TOBEPXHOCTH MHOTOIPAaHHUKOB U T€J BpaIlleHUs 1
MuororpanHukd ¥ Tea | 177.00beMbl H IIIOIIAAN TOBEPXHOCTH MHOTOTPAHHUKOB U TEJ BPAILICHUS 1

BpalICHUA

KonTponbhas padota




Paznea 8. 14
IlepBooOpa3nasn
bynxkuun, ee
NpUMEHeHHe
Tema 8.1 Copepxanne yaeOHOT0 MaTepuana 2
IlepBooOpa3nas ¢yHkuuu. | 178.3ama4a 0 BOCCTAHOBJIEHHHM 3aKOHA JBIOKCHHS [0 HW3BECTHOW CKOPOCTH. 1
[IpaBuina Haxoxaenus | [lonstue uHTerpupoBaHuss. (O3HaKOMJIEHME C IOHATUEM  HMHTerpaja u
epBOOOPA3HBIX nepBooOpazHoil st pyHkuun y=f(x). Pemenue 3axa4 Ha cBsA3b MepBOOOpa3HON U
ee MPOU3BOIHOM, BEIYHCIICHUE IEPBOOOPA3HOM Il TaHHOW (DYHKIIHU.
179.Tabnuua ¢dopMyn [Uisi HaXOXIEHUS mepBooOpasHbIX. M3ydeHue mpaBuia 1
BBIYHCIICHHS TIEPBOOOPA3HOM
Komb6unnpoBanHoe 3anstue
Tewma 8.2 Coneprxkanne yueOHOro Marepuasa 2
IInomane kpuBonuHenHOM | 180.3amaum, MpUBOASININAE K MOHSATHIO ONMPEACICHHOTO MHTErpajia O BBIYUCICHHUH 1
TpareLnuu. @®opmyia | TUIOMAAX  KPUBOJIMHEWHOW Tpamenud, O TIepeMelmeHnd Touku. [lonarue
Herotona — JleitOnuna ONPEACIEHHOTIO UHTETPAIA.
181.I'eomerprueckuii u puU3MUECKU CMBICT OIpeaesieHHOro uurerpana. dopmyna 1
Herorona— Jlelioauia
KomOunupoBanHoe 3aHsTHE
Tewma 8.3 Coneprxanne yueOHOT0 MaTepuasia 2
Heonpenenennslit u | 182.IloHsATHE HEONIPENETIEHHOIO UHTETpaJla 1
OIpeeTICHHBIN MHTETPaNbl | 183.TToHsATHE HEONPEAEIEHHOTO HHTErpaia 1
KomOunupoBaHHoe 3aHsATHE
Tewma 8.4 Coneprxkanne yueOHOT0o MaTepuasia 2
[Tonsarue 00 | 184.I'eoMeTpHUECKHI CMBICI OTPEICICHHOTO HHTETPajia
ONPENIENICHHOM HHTerpane | 185.I'eomeTpruuecKuil CMBICIT OIPEEIEHHOIO HHTErpaa
KakK nomany | KoMOMHUpOBaHHOE 3aHATHE
KPUBOJIMHEHHOH Tpanenun
Tema 8.5 IIpodeccnonanbHO-OpHEHTHPOBAHHOE cojiepiKaHue (conepxanue 4
OnpeneneHHbIl HMHTErpal | NPUKJIAJTHOTO MOTYJIs1)
B JKU3HU 186.'eomeTpuyecknii cMbICH ompeaeaeHHoro uHrterpaia. @opmyna Herotona - 1

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07,1IK 2.1




JletiOHuLa.

187.'eomeTpuyeckuii cMbICH ompeaeaeHHoro uHrerpana. @opmyna Hprotona - 1
JletiOHu1IA.
188.Pemienue 3a1a4 Ha MpUMEHEHNE UHTErpaia JUisl BBIYUCICHUS GU3NYECKUX 1
BEJIMYMH U TUIOLIAIEH
189.Pemienue 3a1a4 Ha MpUMEHEHNE UHTErpaia JUisl BBIYUCIECHUS GU3NUECKUX 1
BEJIMYMH U IUIOLIAIEH
[IpakTuueckoe 3aHaTue
Tewma 8.6 Coneprxanue yueOHOro Marepuasia 2
Pewenne 3agad. | 190.I1lepBooOpasnas  ¢ynkumu. IlpaBmia HaxoxaeHus mnepBooOpasHbix. Ee 1
IlepBooOpa3nas (yHKUIUH, | IPUMEHEHHE
€¢ IPUMCHCHHUE 191.ITepBooGOpasznas ¢yukiuu. IlpaBuna HaxoxaeHus mnepBooOpa3HbIX. Ee 1
MIPUMEHEHNE
KonTponbnas padota
Paznen 9. 18
Crenennu " KOPHH.
Crenennasi pyHkums
Tema 9.1 Coneprxanue yueOHOro MaTepuaa 4
Crenennas ¢ynkuus, ee | 192.IToHsTHe KOPHS N-0if CTENIEHH U3 IECHCTBUTEIBHOTO YHCIIA. 1
CBOICTBA 193.®dynknuu y = VX uX CBOHCTBA U rpaduKAy. 1
OK-01, OK-02,
194.®yHKIMN Y = VX wx cBoiicTBa U rpaduky. 1 OK-03, OK-04,
OK-05, OK-06,
195.CBoiicTBa KOpHS n-0il CTENEHU 1 OK-07, TIK 2.1
KoMbOuHMpoBaHHOE 3aHATHE
Tema 9.2 Coneprxanne yueOHOTO MaTeprasa 4
[Tpeobpa3oBanue 196.1IpeoOpa3oBaHye UPPaLOHATBHBIX BbIPAXKEHHM 1
BBIDOKEHUN ¢ KOpHAMH n- | 197.IIpeobpazoBaHne HPPALOHAIBHBIX BBIPAKCHHI 1
Ol cTeneHn
198.ITpeoOpa3zoBanne UPPATIOHATBHBIX BBIPAKEHUN 1




199.ITpeoOpa3oBanue UPPALTUOHAIBHBIX BBIPAKECHUN 1
KoMOuHMpoOBaHHOE 3aHATHE
Tema 9.3 Coneprxkanne y4eOHOT0 MaTepuaia 2
Csoiictea  crenenn ¢ | 200.IToHsITHE CTENEHH C JTFOOBIM PALIMOHAIBHBIM ITOKa3aTeIEM. 1
paloHaIbHbIM u | 201.Crenensble (yHKIMU, UX CBOWCTBA U IpaMKU 1
JCHCTBUTEIILHBIM KOMGHHHpOBaHHoe 3aHATHE
NOKa3aTeNsIMU
Tema 9.4 Copepxanne yaeOHOTo MaTepuana 6
Pewenne 202.PaBHOCHUIIBHOCTD UpPpAllMOHATIBHBIX YPAaBHEHUHW M HEpaBeHCTB. MeTolbl HX 1
UppaMOHATBHBIX pelIeHus.
YPaBHCHHUH U HEPABEHCTB | 203.PaBHOCHMIIBHOCTh HPPALMOHATIBHBIX YPABHEHHI 1 HEPABEHCTB. METO/IbI MX 1
pereHus.
204.PaBHOCHUIIBHOCTD HPPALIMOHAJIBHBIX YPaBHEHUH U HEpaBEHCTB. MeTO bl UX 1
pereHus.
205.Penienne uppalmoHanbHbIX YPAaBHEHUI U HEPABEHCTB 1
206.Pemnienne uppalmoHanbHbIX YPaBHEHUH 1 HEPABEHCTB 1
207.Pemenue nppanoHanbHbIX YPaBHEHUN U HEPABEHCTB 1
KomOunupoBanHoe 3aHsTHE
Tema 9.5 Coneprxanue yueOHOro MaTepuaa 2
Crenenn u KopHU. | 208.0Omnpenenenue creneHHon GyHkuu. Mcnoab3oBaHue ee CBOWCTB MPU PEIIEHUU 1
CrenenHas GpyHKLIUA ypaBHEHUI U HEPABEHCTB
209.0npenenenue creneHHor GpyHkuuu. VMcrnonb30BaHne €€ CBOWCTB MPHU PEIICHUU 1
ypaBHEHUI U HEPABEHCTB
KonrtponbHas pabora
Paznen 10. 18 OK-01, OK-02,
IMoka3arenbHas OK-03, OK-04,
byHKIHS OK-05, OK-06,




Tema 10.1 Coneprxanue yueOHOro MaTepuaa 4

INokazatenpHas QyHkuus, | 210.CTeneHb ¢ MPOU3BOJIbHBIM JICHCTBUTEIBHBIM TOKA3aTEIICM. 1

€€ CBOMCTBA 211.0mnpenenenue nmoka3aTeabHOM PYHKITUH, €€ CBOMCTBA U TpaduK. 1
212.3HaKOMCTBO ¢ TPUMEHEHHUEM TTOKA3aTEIIbHON ()yHKITHH. 1
213.Pemenune nmokazarebHbIX YpaBHEHUH (QyHKIIMOHAIBHO-TPA()UIECKUM METO0OM 1
KoMOuHMpoOBaHHOE 3aHATHE

Tema 10.2 Coneprxkanne y4eOHOT0 MaTepuaia

Pemenne mnokaszarenpHbIX | 214.Pemienne mokaszaTelIbHBIX YpaBHEHHH METOJIOM YpPaBHHBAHUS IOKa3aTelei, 1

YPaBHEHUM U HEPABEHCTB | METOJIOM BBE/ICHHS HOBOW NIepeMEHHOH, (yHKIIMOHATBHO-TPA)UIECKUM METOIOM.
215.Pemienne mokas3aTeNbHBIX YpaBHEHHIl METO/JOM YpaBHUBAHHUS IOKa3aTelel, 1
METOOM BBEICHUSI HOBOW NMEPEMEHHOH, (D YHKIIMOHATBHO-TPAUIECKUM METOJIOM.
216.Pemienne mokasaTeNbHBIX YpPaBHEHMII METONOM YpaBHUBAHHUS IIOKa3aTelel, 1
METOIOM BBE/IEHUS HOBOW NEPEMEHHOM, (PyHKIIMOHAIBHO-TPaUUYECKUM METOJIOM.
217.Pemienne mokas3aTeNbHBIX YpPaBHEHMI METONOM YpaBHUBAHHUS IIOKa3aTelel, 1
METOJIOM BBE/IEHUS HOBOW NEpPEMEHHOH, (PyHKIIMOHATBHO-TPaUUEeCKUM METOJIOM.
218.Pemienune noka3aTesibHbIX HEPABEHCTB 1
219.Pemienune noka3aTellbHbIX HEPABEHCTB 1
220.Pemenne noka3aTelIbHbIX HEPABEHCTB 1
221.Pemienne noka3aTelIbHBIX HEPABEHCTB 1
[IpakTnueckoe 3anaTne

Tema 10.3 Coneprxanue yueOHOro MaTepuaa

Cucrembl mnoKaszaTenbHbIX | 222 PelieHue CUCTeM MoKa3aTelIbHbIX YPaBHECHHN 1

ypaBHEHUH 223.Pemenue cuCTEM NOKA3aTeNIbHBIX YPAaBHEHUN 1
224 Pemenue cUCTEM NOKA3aTENIbHBIX YPAaBHEHUN 1
225.PemieHne cuCTEM MTOKA3aTeIbHBIX YPABHEHUM 1

KOM6I/IHI/IpOBaHHOe 3aHATHUC

OK-07,1IK 2.1




Tema 10.4 Coneprxanue yueOHOro MaTepuaa 2
Pemenue 3aj1a4. | 225.PemnieHre mokaszareiabHbIX YpaBHEHHI METOIOM YpaBHHBAHHS IoOKa3aTelled u 1
[TokazaTenbHas GyHKLMS | METOJOM BBEJCHHUSI HOBOM MEPEMEHHOM. PellieHne mokas3are/ibHbIX HePaBEHCTB
226.Pemienre mokaszaTeIbHBIX YPAaBHEHHMI METOJIOM YpPaBHMBAHMS IOKa3zaTeliel u 1
METOZOM BBEICHUS HOBOM NIEPEMEHHOMU. PellieHne nokas3aTesbHbIX HEPABEHCTB
KonTponbHas padbora
Pa3znen 11. Jlorapugmbl. 30
Jlorapudpmmnueckast
byHknus
Tema 11.1 Copep:xanue yueOHOTo MaTepuana 4
Jlorapugpm gucaa. | 227.Jlorapudm ymcna. 1
JleCATHYHBIH u | 228.Jlorapudm uucna. 1
HaTypabHbIA JOrapu(MBI, | 229 JlecATHUYHBIH U HATypaJIbHBIN JTIOTapu(MBbI, YUCIIO € 1
YHCIIO €
230./lecaTuuHbIN U HaTypalbHBIN JOrapu(Mbl, YUCIIO € 1
KoMOuHMpOBaHHOE 3aHATHE
Tema 11.2 Coneprxanne yueOHOTO MaTepraa 6 OK-01, OK-02,
CpoiictBa  norapudmos. | 231.CBoiicTBa TorapugmMoB. 1 OK-03, OK-04,
Oneparus 232.CpoiicTBa norapu@mos. 1 OK-05, OK-06,
J0rapupmMUpPOBaHUS OK-07,1IK 2.1
233.CgoiicTBa jg0rapu@mMOoB. 1
234.0Oneparus sorapupMUpPOBaHHUS. 1
235.0mneparus gorapupMUpPOBaHHUS. 1
236.0Oneparust gorapuMUpOBaHUS. 1
KomOunupoBanHoe 3aHsaTHE
Tema 11.3 Coneprxanne yueOHOTO MaTepuasa
Jlorapugmuueckas 237.Jlorapudmuueckas pyHKIUSI U €€ CBOICTBA 1
(yHnkuus, ee cBO¥CTBA 238.Jlorapudmuueckas pyHKIUSI U €€ CBOICTBA 1




239.Jlorapudmuueckas pyHKIUS U €e CBOICTBA 1
240.JIorapudmuueckast GyHKIUS U €€ CBOHCTBA 1
KomOnHupoBaHHoe 3aHsTHE
Tema 11.4 Copepxanne yaeOHOTo MaTepuana 8
Pemenue 241.Ilousitue norapuMUIECKOr0 YpaBHEHHS. 1
HOFapH(bMUquCKHX Omnepanust NOTEHIMPOBAHUS. 1
YPaBHEHUI U HEPABEHCTB
242.0Onepanus NIOTEHIUPOBaHUS. 1
243.Tpu OCHOBHBIX METO/A PELICHUS JOTapU(PMHUUECKUX YPaBHEHU: 1
(GyHKIMOHAIIBHO
244.Tpu OCHOBHBIX METO/A PEIICHUS JOrapu(PMUUECKUX YPABHEHUIA: 1
(GyHKIIMOHATIBHO
245.Tpu OCHOBHBIX METO/A PEIICHUS JOrapu(PMUUECKUX YPABHEHUI: 1
(GyHKIMOHATIBHO
246.JlorapudmMuyuecKkiue HepaBeHCTBA 1
247 Jlorapudmuieckrie HepaBeHCTBA 1
248 KoMOMHUPOBAaHHOE 3aHATHE
Tema 11.5 Coneprxanne yueOHOT0 MaTepuasia 2
Cucremsl 249.AnropuTM pElIEHNs CUCTEMBI YPABHEHUI. 1
JorapuGMUIECKUX 250.PaBHOCHIBHOCTD JOTapU(PMHUUECKUX YPABHEHUN 1 HEPABEHCTB 1
ypaBHEHUH KomOunupoBaHHoe 3aHsATHE
Tema 11.6 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue 4
Jlorapudmsl B mpHpoae U | MPUKJIATHOTO MOTYJINA)
TEXHHUKE 251.Ilpumenenne norapudma. Jlorapupmuueckas cnumpans B mpupoge. Ee 1
MaTeMaTHYECKHUE CBOICTBA
252 ITpumenenue norapudma. Jlorapudpmudeckas cnupans B mpupoe. Ee 1
MaTeMaTHUYECKHUE CBOICTBA
253.ITpumenenue norapudma. Jlorapupmudeckas cnupans B npupoze. Ee 1




MaTeMaTUYECKUE CBOUCTBA

254 ITpumenenwue norapudma. Jlorapudmudeckas cnupans B npupoze. Ee 1
MaTeMaTHYECKUE CBOMCTBA
[IpakTuyeckoe 3aHsATHE
Tema 11.7 Coneprxkanue yueOHOT0 MaTepuasia 2
Pemenue 3amay. | 255.Jlorapudmuueckass ¢GyHKIUS. PemieHwe mpocTedmux  JIorapupMUYECKUX 1
Jlorapudmel. ypaBHEHUU
Jlorapupmuueckas 256.Jlorapudmuueckas  pynknus. Pemenme mnpocredmmx torapudMUUecKuX 1
byHKLMsA YPaBHEHHMU
KonTponbnas padota
Paznen 12. 10 OK-01, OK-02,
MHozkecTBa. JIeMEHTBI OK-03, OK-04,
Teopum rpados OK-05, OK-06,
Tema 12.1 Copepxanue yueOHOro MaTepuasia 2 OK-07,IIK 2.1
MHoxecTBa 257 .1lonstue mHO)kecTBa. [logMHOMXkeECTBO. 1
258.0Omeparuu ¢ MHOXKECTBaMHU 1
KomOunupoBaHHoe 3aHATHE
Tema 12.2 IIpojeccnoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conepxanue 2
Omnepanuy ¢ MHOXKECTBAMH | MPHUKJIATHOTO MOJTYJIsI)
259.0mnepanuu ¢ MHOXKECTBaMU. PelieHre npuKkiIaJHbIX 3a1a4 1
260.0Onepanuu ¢ MHOXKECTBaMU. PelieHre npuKkIIaJHbIX 3a1a4 1
[IpakTHyeckoe 3aHsATHE
Tema 12.3 Coneprxanue yueOHOro MaTepuaa 4
I'pader 261.ITonsarue rpada. CBsa3HbI rpad, nepeBo, LUKI rpad Ha MIOCKOCTH 1
262.ITousTue rpada. CBsa3HbIN Tpad, 1epeBo, HUKI rpad Ha MIOCKOCTH 1
263.ITonsitue rpada. CBsa3HbIN rpad), AepeBo, UK Tpad Ha MITOCKOCTH 1
264 .Ilonsarue rpada. CBsa3HbI rpad, 1epeBo, LK1 rpad Ha MIOCKOCTH 1
IIpakTryeckas pabora
Tema 12.4 Coneprxanue yueOHOro MaTepuasa 2




Pemenue 3amay. | 265.0nepanuun ¢ MHOXKecTBamMHu. OmNHCaHWE pPEAIbHBIX CUTyalldid C MOMOIIBIO 1

MmuoxectBa, ['padbr u ux | muoxects. [Ipumenenue rpadoB K peleHuIo 3aaau

MIPUMEHEHHUE 266.0nepanuu ¢ MHOXkecTBamMu. ONHUCaHWE pEabHBIX CUTyalluid C TOMOIIBIO 1
MHOecTB. [Iprumenenue rpadoB K pelieHuo 3aaau
KonrponsHas pabora

Paznen 13. DiaemeHTHI 26

KOMOHUHATOPHKH,

CTATUCTUKH M TEOPHUH

BEPOSATHOCTEM

Tema 13.1 Copep:xanue yueOHOro MaTepuana

OcHoBHbIE noHATHS | 267 IlepecTaHOBKH, pa3MELLICHHs], COYETAHUSI. 1

KOMOHHATOPHKH 268.IlepecTaHOBKH, pa3MEILEHH s, COUETaHMU. 1
269.1lepecTaHOBKH, pa3MEIICHUS, COYCTAHUS. 1
270.ITepecTaHOBKH, pa3MeLICHUS, COUETAHUSI. 1
KoM6uHMpoBaHHOE 3aHsTHE.

Tema 13.2 Coneprxanue yueOHOro MaTepuaa 4

CoOpiTHE, BEPOATHOCTH | 271.COBMECTHBIE U HECOBMECTHBIE COOBITHSI. 1

coObiTns.  Cnoxenue | 272.TeopeMbl 0 BEPOATHOCTH CYMMBI COOBITHH. Y CIIOBHAs BEPOSITHOCT. 1

YMHOEHHE BEPOSTHOCTEH | 273.3aBUCHMEBIE M HE3ABUCHMEIE COOBITHSI. 1
274.TeopeMbl 0 BEpOATHOCTH MIPOU3BEAECHUS COOBITHA. 1
Komb6uHnpoBanHoe 3aHsTHe

Tema 13.3 IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE cojepIKaHue (conepxanue 4

BepositHocTh B | IPUKJIAJTHOTO MOYJIs1)

PO eCCHOHATBHBIX 275.0THOCUTENBHAS ~ YAacTOTAa  COOBITHS, CBOWCTBO €€  YCTOMYHMBOCTH. 1

3aa4ax CratucTtuueckoe ornpeaenaeHue BeposTHOCTU. OlieHKa BEpOSITHOCTH COOBITUS
276.0THOCUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTONYMBOCTH. 1
Cratuctudeckoe ornpeaeneHue BeposiTHOCTU. O1eHKa BEPOSITHOCTH COOBITHUS
277.0THOCUTENbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH. 1

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-06,
OK-07,1IK 2.1




CratucTtudeckoe ornpeaencHue BeposTHOCTU. OIeHKa BEPOSITHOCTH COOBITHUS

278.0THOCUTENBHAS YACTOTA COOBITHS, CBOMCTBO €€ YCTOHYUBOCTH. 1
CratucTtudeckoe ornpeenacHue BeposiTHOCTH. O1ieHKa BEPOSITHOCTH COOBITHS
[IpakTuueckoe 3anarue
Tema 13.4 Coneprxkanue yueOHOT0 MaTepuasia 4
HuckpeTrHas cinydaiiHas | 279.Bujibl ciaydaitHBIX BEJIMYHUH. 1
BEJIMYMHA, 3aKOH ee | 280.0npeneneHne TMCKPETHOM CIIy4ailHOM BEJIMUYMHBI. 1
pacnpenencHus 281.3akoH pacrpeneiaeHus TMCKPEeTHON cily4aiiHOM BenuuuHbl. Ee uncioBele 1
XapaKTePUCTUKU
282.3aKoH pacrpeeieHus TMCKPEeTHON cilydyaiiHol BelinunHbl. Ee unciioBble 1
XapaKTePUCTUKU
KoMOuHMpOBaHHOE 3aHATHE
Tema 13.5 Coneprxanue yueOHOro Marepuasia 4
3agaun  MaremaTtudeckoi | 283.BapuaiinoHHbli psia. [10JMroH 4acToT ¥ rHCcTOrpaMMa. 1
CTaTUCTUKH 284.Bapuannonnsiii psia. Iloauron yactor u rucrorpamma. 1
285.CraTucTiyecKre XapakTepUCTUKU PsiJia HaOJII0JaeMbIX JaHHBIX 1
286.CTaTrcTUYECKHE XapaKTEPUCTUKH Psifia HAOII01aeMbIX JaHHBIX 1
KomOunupoBaHHoe 3aHsATHE
Tema 13.6 IIpojeccnoHaILHO-OPHEHTHPOBAHHOE cojepIKaHue (conepxanue 4
CocraBneHue TaOIUI MU | MPUKJIATHOTO MOXYJIsI)
JMarpaMM Ha MPaKTHKE 287.1lepBuuyHas  00pabOTKa CTAaTUCTUYECKUX JaHHBIX. [paduueckoe ux 1
npencrasieHune. HaxoxaeHne cpeTHuX XapakTepUuCTHK, HAOII0JaeMbIX TaHHBIX
288.IlepBruuHast 00paboTKa CTaTUCTUUECKUX JaHHBIX. [ paduueckoe ux 1
npeacrasieHue. Haxoxaenue cpeTHUX XapakTepUCTUK, HAOII01aeMbIX TaHHBIX
289.I1epBruyHast 00paboTKa CTaTUCTUUECKUX JaHHBIX. [ paduueckoe ux 1

MMpEACTaBJICHHUC. HaxoxnaeHnue CPpCAHUX XAPAKTCPUCTHUK, Ha6J'IIOI[aeMBIX JaHHBIX




290.ITepBuunast 00paboTKa CTAaTUCTUUECKUX JaHHBIX. [ paduyeckoe nux 1
npencrasiaeHue. Haxoxaenue cpeiHUX XapakTepUCTUK, HAOII01aeMbIX JaHHbBIX
[IpakTuueckoe 3anarue
Tema 13.7 Coneprxkanne yueOHOT0o MaTepuasia 2
Pemenune 3aj1a4. | 291.0nementsl koMOuHaTOpUKU. COOBITHE, BEPOSATHOCTH COOBITUA. ClOXKEHHE U 1
DIIEMEHTHI YMHO>KEHHE BEPOATHOCTEN
KOMOWHATOPUKH, 292.Onementsl KoMOMHAaTOpUKU. COOBITHE, BEpOATHOCTH cOoObITHA. CloXeHue u 1
CTaTUCTUKM U TEOPHUM | yMHOKEHHUE BEPOSTHOCTEN
BEPOATHOCTEN KonrposnbHas pabota
Pa3nen 14. YpaBHeHnusi u 28
HEepPaBeHCTBa
Tewma 14.1 Coneprxkanue yueOHOro MaTepuana 4
PaBHOCHIIBHOCTB 293.PaBHOCHIIBHOCTH YPAaBHEHHI U HEpaBeHCTB. OnpeieseHusI. 1
YPaBHCHUH M HEPABEHCTB. | 294.OCHOBHBIC TEOPEMbI PABHOCHIIBHBIX TIEPEX0IaX B YPABHCHHUSIX M HEPABCHCTBAX. 1
OOure MeToIbl pereHnst | 295.0011e METOIbl PElIeHUs YPaBHEHHIA: TIEPEX0l OT PABEHCTBA (QYHKLHUIA K 1
PaBEHCTBY apryMEHTOB JUI1 MOHOTOHHBIX (DYHKIIMH, METOJI PAa3JIOKEHUS Ha
MHOYHUTEIH, METOJ BBEJICHHUsI HOBOW MEPEMEHHOM, (YHKIIMOHATIBHO
= = OK-01, OK-02,
296.0061ue MeToIbl PelIeHNs ypaBHEHUH: TIepexo/l OT paBEHCTBA (DYHKIIMH K 1 0K-03. OK-04
PaBEHCTBY apryMEHTOB JUI1 MOHOTOHHBIX (DYHKIIMH, METOJI pa3JIOKEHHS Ha OK-0 5’ OK-0 6’
. . ) ,
MHOYHUTEJH, METO/ BBEJICHHsI HOBOM MepeMEHHON, (PYHKIIMOHATBHO OK-07, TIK 2.1
KomOunupoBaHHoe 3aHsATHE
Tema 14.2 Coneprxanue yueOHOro MaTepuaa
I'paduueckuit MeToA | 297.00mue MeToAbl pelIeHHs HEPAaBeHCTB: MEPeXoJ OT CpaBHEHHs 3HAYCHHH 1
peleHust YPaBHEHUH, | (PYHKIIUH K CPAaBHCHUIO 3HAYCHUW apTryMEHTOB JIJIT MOHOTOHHBIX (DYHKITUH, METOJI
HEPaBEHCTB MHTEPBAJIOB, PYHKIIMOHAIBHO-TpahUIECKUI METO/.
298.00ue MeToapl pelieHHs HEpaBEeHCTB: IEpPeXoi OT CpPaBHEHUS 3HAYEHUI 1

(GyHKIUI K CpaBHEHHIO 3HAUYEHUN apryMEHTOB JUJII MOHOTOHHBIX (DYHKIUI, METOJ
MHTEPBAIOB, (PYHKIIMOHAIBHO-TPahUIECKUN METOI.




299.I'paduueckuii METOI pelICHUs] YPaBHEHUH 1 HEPAaBEHCTB 1
300.I'pacpuueckuii MeTO pellicHHs] YpaBHEHUI U HEPABEHCTB 1
KoMOuHMpOBaHHOE 3aHSTHE

Tewma 14.3 Copepxanne yaeOHOT0 MaTepuana 4

VYpaBuenus u HepaseHcTsa | 301.0npeneneHre Moyisi. PackpbeiTie MOTIIs TIO OIIPEICIICHUIO. 1

¢ MoAynemM 302.0npenenenne Moaysi. PackpbITie MOJIyIIsI IO OIPEIETICHUIO. 1
303.IIpocrelinine ypaBHEHUS U HEPABEHCTBA C MOJYJIEM. 1
304.ITpumeHeHre PaBHOCKIIBHBIX MEPEXO/IOB B OMPECIICHHBIX TUIIaX YPABHEHUU U 1
HEPaBEHCTB C MOJIYJIEM
KoMOuHMpOBaHHOE 3aHATHE

Tema 14.4 Coneprxkanne yueOHOro Matepuaia 6

YpasHenus u HepaBeHCTBa | 305.3HAKOMCTBO C MApaMETPOM. 1

C ImapaMeTpamu 306.1Ipocrelimue ypaBHEHUS! U HEPABEHCTBA C IAPAMETPOM 1
307.IIpocreiitye ypaBHEHHs U HEPABEHCTBA C TTApaMeTPOM 1
308.IIpocreiimue ypaBHEHUsI M HEPABEHCTBA C TapaMeTPOM 1
309.I1pocreiinue ypaBHEHHUS! U HEPABEHCTBA C TApaAMETPOM 1
310.IIpocreiinye ypaBHEHHs U HEPABEHCTBA C TAPAMETPOM 1
KomOunupoBanHoe 3aHsTHE

Tema 14.5 IIpo¢deccrnona/IbHO-OPHEHTHPOBAHHOE coJep:KaHue (conpep:xanue 8

CocraBieHre W pelIeHHE | MPUKJIATHOT0 MOTYJIsl)

npodeccuoHanbHbIX 3a1au | 311.PenieHre TEKCTOBBIX 3a1a4 MPO(ECCHOHATBHOTO COIEPIKAHMUS 1

C IOMOIIBIO YPaBHEHHUI 312.Pemenue TeKCTOBBIX 3aj1ad MPO(ECCHOHATBHOTO COJIEPIKAHUS 1
313.Pemenue TeKCTOBBIX 3aj1ad MPO(PECCHOHATBHOTO COJIEPIKAHUS 1
314.Pemenue TeKCTOBBIX 3aj1ad MPO(PECCHOHATBHOTO COJIEPIKAHUS 1




315.Pemenue TeKCTOBBIX 3aj1ad MPO(PECCHOHATBHOTO COIEPIKAHHMS 1
316.Pemenune TeKCTOBBIX 33a/1a4 MPO(ECCHOHAIBHOTO COICPKAHUS 1
317.Pemenue TeKCTOBBIX 3a/1a4 MPO(EeCCHOHAIBEHOTO COICPKAHUS 1
318.Pemenue TeKCTOBBIX 33/1a4 MPO(ECCHOHAIBHOTO COACPKAHUS 1
[IpakTHyeckue 3aHATUSA
Tema 14.6 Copepxanne yaeOHOT0 MaTepuana 2
Pewenne 3aga4. | 319.001ue MeTo bl pelieHNs YpaBHEHUN. Y paBHEHUsI U HEPABEHCTBA C MOJyJIEM U 1
VYpaBHEHUS U HEPABEHCTBA | C MapaMeTpaMu
320.00mue MeTo1bl pelIeHNs ypaBHEHUN. Y paBHEHUSI U HEPABEHCTBA C MOJYJIEM U 1
C ImapaMeTpaMu
321.00111e MeToIbl pelIeHUsl ypaBHEHUH. Y paBHEHUS! U HEPABEHCTBA C MOJYJIEM U 1
C rmapaMeTpaMu
[IpakTuyeckoe 3aHsATHE
IIpomexyTounas arrecTauus (JK3aMeH) 6
Bcero: ‘ 327




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 «MaTemaTukm.

[TomemieHne kaOuHETa JTOJKHO YAOBIETBOPATH TpeOoBaHusM CaHuTap-
HO-3MHeMHOIOTHYecKiX TpaBwit U HopMatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIICHO THMOBBIM 00OpYyIOBaHUEM, YKa3aHHBIM B HACTOSIINUX TPEOOBaHUAX, B
TOM YHUCJE CIEUUAIM3UPOBAHHON yueOHOIl MeOenblo U CpeacTBaMu OOydeHus,
JOCTaTOYHBIMH  JJI1  BBITIOMHEHHUS TpeOOBaHM K YPOBHIO TOATOTOBKHU
o0ydJaronuxcs.

O6opynoBanne yueOHOro KabmHera:

- HarJasAHble MOcoOMsT (KOMIUIEKThI y4eOHBIX TaOJHUI], CTEHJIOB, CXEM,
IUIAKaTOB, IOPTPETOB BBIJAIOLINXCS YUEHBIX B SI3bIKO3HAHUS U JIP.);

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

- TEXHUYECKHUE cpefcTBa oOOydeHUs (MEePCOHAIbHBIA KOMIBIOTEP C
JUIICH3UOHHBIM TPOrPaMMHBIM OOECIIEYCHHUEM; MYJIbTUMEIUHHBIA TMPOCKTOP;
WHTEPAaKTUBHAS JOCKA, BHIXO]] B JIOKATBHYIO CETh);

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

3.2. HapopmanuoHHOe oOecnedeHne peau3auu NporpaMmmMbl

Jlist peanuzanuu mporpamMMbl  OUOIMOTEUYHBINM (QoH 00pa3oBaTelbHON
OpraHu3alliid WMEeT TIeYaTHble M DJCKTPOHHBbIE OOpa3oBaTelbHBIE U
WH(OPMAITMOHHBIE PECYPChl, PEKOMEHJOBAaHHBIC Il HUCIOJIb30BAaHUS B
o0pa3oBaTeIbLHOM MPOIEcce, HE CTapIIe MATH JIET C MOMEHTA U3JaHuS.

OcCHOBHBIE MeYaTHBIE U3TaAHUS

1. bamMakoB M.U. Marematnka YueOnuk, Akagemus, 2019

OcCHOBHBIE JIEKTPOHHbIE U3IaHUS

1. FOpaiit, maTeMatuka 5-¢ uznanue. boromonos H.B., Camoiinenko I1.1.,

2024r.

JlonoJIHUTeIbHbIE HCTOYHUKHT

1. Beepoccuiickue uHTepHeT-onmuMmnuanel. - URL: https://online-
olympiad.ru
2. Enunas xonnekuusi mu@poBbIX 00pa3oBaTeNbHBIX pecypcoB. - URL:
http://schoolcollection.edu.ru
3. NudopmarmonHas cucrema «EQmHOE OKHO JOCTyNa K 00pa3oBaTelIbHBIM
pecypcam». -URL: http://window.edu.ru /
4. Hayunas snektpoHHas OuOmmoreka (HDB). - URL: http://www.elibrary.ru
5. OtkpeiThiii KOJUTEK. Maremaruka. - URL: https://mathematics.ru



6. IToBropum marematuky. - URL: http://www.mathteachers.narod.ru /

7. CnpaBOYHHUK [0 MareMmaTuke s IKoiabHUKOB. - URL:
https://www.resolventa.ru/demo/demomath.htm /

8. Cpennss mareMaTuueckas wHTepHeT mikosa. - URL: http://www.bymath.net
9. ®enepanpubiii optan «Poccuiickoe oOpazoBanue». - URL:
http://www.edu.ru /

10. ®enepanbHblii EHTP HWHPOPMAIMOHHO-00Pa30BATEILHBIX PECYPCOB. -
URL.: http://fcior.edu.ru



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

AUCHUIIJINHBbI

KOHTpOJIb N OLICHKA PC3YJIbTaTOB OCBOCHHUA O6IH€O6pa30BaT€HLHOﬁ JUCITHUITIIMHBI

pPacKpBIBAIOTCS  4Yepes

JTUCHUIIIMHAPHBIC

pe3yJIbTaTHl,

HalpaBJICHHLIC

Ha

dbopmupoBaHre OOMMX W MPOPECCHOHATBHBIX KOMIIETEHIIUHA IO pas3aeiiaM Hu

TEMaM COJEpKaHUs Y4eOHOTrO MaTepuaa.

Oo6masi/mpodeccuoHanbHAS Pazpen/Tema THI OLIeHOYHBIX
KOMIIETEHIIHS MepOnpUsITHS
OK 01 Bei6bupats cioco0Obt P1, Temal.l,1.2,1.311-0/c>,1.4,15,1.6 TectupoBanue
pelIeHUs 3a1a4 P 2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 II-0/c, 2.6 | YCTHBIH onpoc
npodecCHOHATBLHOM P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4 MareMarnueckuil
nesteapbHoCcTH npuMenutenbHo Kk | P 4, Temsr 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | nukranT
Pa3IMYHBIM KOHTEKCTaM [T-o/c, 4.8, 4.9, 4.10, 4.11 [IpencraBienue
P 5, Temsr 5.1, 5.2 pe3yJIbTaToB
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | IpakKTUYECKUX
I1-o/c, 6.8, 6.9, 6.10 I1-o/c, 6.11 paboTKoHTpONBHAS
P7, Temsl 7.1,7.2,7.3,7.4,7.5, 7.6, 7.7 |paboraBrimonuenne
[l-0/c,7.8,7.9, 7.10 M-o/c, 7.11, 7.12, |°K3aMCHALMOHHLIX
7.13,7.14,7.15,7.16, 7.17 sajiatmm
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6
P9, Temr1 9.1, 9.2, 9.3,9.4,95
P 10, Temsr 10.1, 10.2, 10.3, 10.4
P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-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, Tems! 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6
OK 02. Mcnonb3oBaTh P1,Temall, 1.2,1.31II-0/c, 1.4,1.5,1.6 | TecrupoBanue
coBpeMeHHbIe cpencTBa moucka, | P2, Temsr 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6 | VcTHbIH onpoc
aHaJIn3a U UHTEPIpPETALNH P 3, Temnr 3.1, 3.2, 3.3 I1-0/c, 3.4 Maremaruueck
uH(pOpMaluu U P 4, Temnt 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | wiif TuKkTanT
UH(POPMALMOHHBIE TEXHOJIOTHH [T-o/c,4.8,4.9,4.10, 4.11 [Ipencrasienn
JUTSL BBITIOJTHEHUS 3a/1a4 P 5, Temst 5.1, 5.2 € pe3yJIbTaTOB
npodeccuoHanbHOM P 6, Temn 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | IpaKTHYECKUX
JIEATENEHOCTH II-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabor
P7, Tems 7.1,7.2,7.3,7.4,75, 7.6, 7.7 | KonrponbHas
I-0/c,7.8,7.9, 7.10 M-o/c, 7.11, 7.12, | pabora
7.13,7.14,7.15,7.16,7.17 Brmonserue
P8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 JIAMCHAHOHHBIX
3aIaHUI

P9, Temsr 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 I1-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4
P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135




IT-o/c, 13.6
P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14,5
IT-o/c, 14.6

OK 03.I1nanupoBatsb u
peann30BBIBATh COOCTBEHHOE
npodeccCuoHaIBHOE U
JUYHOCTHOE Pa3BUTHE,
IpeANPUHUMATEIBCKYIO
JIeATEIILHOCTD B
npodeccnoHaabHOl chepe,
UCIIONIb30BATh 3HAHUS T10
(HAHCOBOW TPAMOTHOCTH B
Pa3IUYHBIX KU3HEHHBIX
CUTYaIUSIX

P1,Temal1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-o0/c, 3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
II-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2

P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Teme1 7.1,7.2,73,7.4,75,7.6, 7.7
II-o0/c,7.8,7.9, 7.10 II-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, 85, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-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, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

TectupoBanue
VYcrHblil onpoc
Marematnueck
UH TUKTAHT
[IpencraBnenu
€ pe3yJIbTaTOB
MPaKTUYECKUX
pabor
Konrtponbnas
paborta
Brinosinenue
3K3aMEHalUOHH
BIX 3aJaHuU

OK 04. DddexTuBHO
B3aUMO/ICHCTBOBATH M Pa0OTATh
B KOJUIEKTHBE U KOMaH e

P1,Temal1,1.2,1.31II-0/c,1.4,15,1.6
P2, Temnr 2.1, 2.2, 2.3, 2.4, 2.5 IT-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temnr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 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 IT-o/c, 6.11

P7 Temu 7.1,7.2,73,7.4,75,7.6, 7.7
Il-o0/c,7.8,7.9, 7.10 II-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, 85, 8.6

P9, Temr1 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-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, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

TectupoBanue
YcrHbIi onpoc
Marematuueck
UH TUKTAHT
[IpencraBnenun
€ pe3yJIbTaTOB
MPAKTUYECKUX
pabor
Kontponbnas
pabora
Brinosninenue
9K3aMEHallUOHH
BIX 3aJaHui

OK 05. OcymiecTBisiTh
YCTHYIO U TTMCHMEHHYIO

P1,Temall,1.2,1.31I-0/c,1.4,15,1.6
P2, Temn1 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6

TectupoBanue
VYeTHbI onpoc




KOMMYHUKaIIWIO HA

TOCYZIaPCTBEHHOM SI3BIKE
Poccuiickoit denepaiyu ¢
y4eToM 0coOeHHOCTEN
COITMAIBHOTO M KYJBTYPHOTO
KOHTEKCTa

P 3, Temsr 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, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 5.1, 5.2
P1,Temal1,1.2,1.31I-0/c,1.4,15,1.6
P2, Temn 2.1, 2.2, 2.3, 2.4, 2.5 I1-0/c, 2.6
P 3, Tems! 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temn1 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7
II-o/c, 4.8, 4.9, 4.10, 4.11

P5, Temsr 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 IT-o/c, 6.11

P7 Teme1 7.1,7.2,7.3,74,75,7.6,7.7
II-o0/c,7.8,7.9, 7.10 II-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, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temn 12.1,12.2,12.3,12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6P 9, Temm 9.1, 9.2, 9.3,
9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 IT-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2,12.3

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 135
IT-o/c, 13.6

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145

I1-o/c, 14.6

MaremMaTudeck
WU TUKTAHT
[IpencraBienun
€ pe3yJIbTaToOB
MIPAKTUYECKHUX
pabor
KonTponbsHas
paborta
Bremonnenue
dK3aMCHAIlMOHH
BIX 3aJaHui

OK 06. IIposiBnaTbrpaxaaHCKoO-
NaTPUOTUYECKYIO TTO3HUITHIO,
JIEMOHCTPUPOBATH OCO3HAHHOE
MOBEJEHUE  HAOCHOBE
TPaTUIIMOHHBIX
00IIIeYEeIOBEYECKUX
IIEHHOCTEH, B TOM YHCIE C
Y4ETOM TapMOHH3ALUU
MEXHAIMOHAIBHBIX U
MEXPEITUTUO3HBIX OTHOIICHUI,
NPUMEHSTH CTaHIapThI

P1,Temal.1, 1.2, 1.31I-0/c,1.4,1.5,1.6
P 6, Temnr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11

P7 Teme1 7.1,7.2,7.3,74,75,7.6, 7.7
IT-0/c,7.8,7.9, 7.10 II-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, 85, 8.6

P 14, Tems! 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

TectupoBanue
VYceTHBIT onpoc
Maremarnueck
WU TUKTAHT
[IpencraBinenun
€ pe3yJIbTaTOB
MPAKTUYECKUX
pabot




AHTUKOPPYIIIMOHHOTO TTOBEACHHUS

KonTtponbHas

P9, Temr1 9.1, 9.2, 9.3,9.4,95

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P 11, Temsr 11.1, 11.2, 11.3 I1-0/c, 11.4,
11.5, 11.6 IT-o/c, 11.7

P12, Temnr 12.1, 12.2,12.3,12.4

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

P 14, Temsr 14.1, 14.2, 14.3, 14.4, 145
IT-o/c, 14.6

pabota
Bremonnenue
dK3aMCHAIlMOHH
BIX
3aJaHUuN
OK 07. CozeiicTBOBaTh P1,Temall, 1.2,1.31I-0/c, 1.4,1.5,1.6 | TecrupoBanue
COXPaHEHHIO OKPY)KaIOH.[ef/'I P 2, Tembl 21, 22, 23, 24, 2.5 H-O/C, 2.6 VY cTHBIN onpoc
Cpelbl, pecypcocOepexeHHIO, P 3, Temsr 3.1, 3.2, 3.3 I1-o/c, 3.4 Maremaruueck
IPUMEHSITh 3HAHHS 00 P 4, Temur 4.1, 4.2, 4.3, 4.4, 45, 4.6, 4.7 | uii nukrant
W3MEHEHUU KIIMMaTa, TPUHIIUITBI II-o/c, 4.8,4.9,4.10, 4.11 [IpencraBienn
OepeKIIMBOrOIIPOU3BO/ICTBA, P5, Temsr 5.1, 5.2 € pe3yJIbTaToOB
5} (HEKTUBHO IEHCTBOBATE B P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 | npaxTuueckux
4Ype3BBIYAHBIX IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabor
CUTyalusax P7 Temer 7.1,7.2,7.3,7.4,75,7.6, 7.7 | KourponbHas
I1-0/c,7.8,7.9, 7.10 II-o/c, 7.11, 7.12, | pabota
7.13,7.14, 7.15, 7.16, 7.17 Brmmonnenue
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 85, 8.6 SK3aMEHAIIMOHH

BIX 3aJ1aHUHN

[1K 2.1. Opranu3oBbIBaTh
pa3IUYHbIC BUJIbI ACATEIbHOCTH
(mpenMeTHas1, UTPOBasi, TPYAOBasd,
Mo3HaBaTeNbHasl,
MccIIe10BaTeNbCKast U MPOSKTHAS
NesITeIbHOCTH, XY 10’KECTBEHHO-
TBOpYECKAst, IPOTYKTHBHAS

NeTeld paHHETO U JTOIIKOJIBLHOIO
BO3pacTa

NesITeIbHOCTD U APYTHe) U 0OLIeHNe

P.1, Tema 1.4, n/oc 1.3

P.3 Tema 3.2, 3.4, n/oc 3.3

P4. Tema 4.4,4.6,n1/oc 4.7

P.7 Tema 7.1,7.2,7.3,7.4,7.5,7.6, m/oc 7.7,
7.9,7.10,7.13,7.17

P.8 Tema 8.4 m/oc 8.5

P.9 Tema 9.2, 9.3

P.11 Tema m/oc 11.6

P.12 Tema m/oc 12.2

P.13 Tema 13.1, n/oc 13.3.13.6

TectupoBanue
VYceTHBIT onpoc
Maremarnueck
WU TUKTAHT
[IpencraBinenun
€ pe3yJIbTaTOB
IPaKTUYECKHUX
pabor
Kontponbnas
pabota
Brimonnenue
JK3aMEHAllMOHH
BIX 3aJaHui
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