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Pabouass mporpamma o6mieoOpaszoBatenbHoro yueoHoro mpeamera OVIL.04 MATEMATUKA
MpelHa3HaueHa Ui CHeNHalbHOCTeW cpemHero npodeccuonambHoro odOpaszoBanus 08.02.01
CtpoutenbCTBO M JKCIUTyatanusi 31aHuid u coopyxeHuid, 08.02.05 CTpouTenbCcTBO M JKCILTyaTaIus
aBTOMOOMIIBHBIX JOPOT U a’poApoMoB, 23.02.04 TexHuueckas dKCIUTyaTaIys MOIbEMHO-TPAHCTIOPTHBIX,
CTPOUTENBHBIX, MTOPOXHBIX MamuH u obopyaoBanus (mo otpacisam) 10.02.05 OGecneuenue
MH(POPMAIIMOHHON 06e30MacHOCTH aBTOMATHU3WPOBAaHHBIX cUcTeM. Pabouast mporpamma paspaboTaHa Ha
OCHOBE NPHMEPHOW MporpaMMbl o0meoOpazoBaTenpbHOro yueoHoro mpeamera MATEMATUKA s
po¢eCCUOHATBHBIX 00pa3oBaTeNbHbBIX OpraHH3aINi, PEKOMEHTOBAHHOM denepanbHbIM
rOCYJapCTBEHHBIM ABTOHOMHBIM yupexaeHueM «®denepanbHblii MHCTUTYT pa3BUTUS 0Opa30oBaHUs»
(OPr'AY «®UPOy») B KauecTBe MPUMEPHON MPOTrPaMMBbI I pealn3aluid OCHOBHON NMpodecCHOHANTbHOM
obOpazoBarenbHOi Tiporpammbl CITO Ha 6a3ze 0CHOBHOTO 00IIero 00pa3oBaHUs C MOJYYCHHEM CPEIIHETO
obmero oopazoBanus (mpotokoi Ne 3 ot 21 utons 2015 r. Perucrpannonnoit Homep peniensuu 381 ot 23
utonst 2015 r. ®I'AY «DPUPOy»).Ilporpamma paspaborana Ha ocHoBe TpeboBanuii ®I'OC cpennero
ob1miero oOpa3oBaHus, MPEABIBISIEMbIX K CTPYKTYPE, COACPKAHUIO U PE3yJbTaTaM OCBOEHHUS y4eOHOTro
npeanmera MATEMATHUKA u B cooTrBercTBUM ¢ PekoMeHauusMM MO OPraHU3alUuu  MOJYy4YeHUS
cpenHero oomero o0pa3oBaHHMS B IpeAeNaX OCBOEHHS O0pa30BaTEIbHBIX MPOTPAMM CPEIHETO
npodeccuOHaTbHOrO 00pa3oBaHMsl Ha 0a3e OCHOBHOI'O OOIIEro OO0pa3oBaHUs C Y4&TOM TpeOOBaHMIA
benepanbHBIX TOCYJApCTBEHHBIX OOpPa30BaTEeNbHBIX CTAHJAPTOB U IOJIy4aeMOH  CHEIHAIbHOCTH
cpennero mpodeccruoHanbHOrO0 00pa3oBaHus (MUChbMO JlemapTaMeHTa roCyJapCTBEHHOW TONMUTHKUA B
chepe moaroroBku pabounx kaapoB u JIIO Munobpuayku Poccum ot 17.03.2015 Ne 06-259) wu
YTOUHEHUSIMH K PexoMeHmanusM 1O OpraHu3aly TOJY4YEeHHUS CpeaHero oOmiero oOpa3oBaHHs B
npejenax OCBOGHUS 00pa30BaTEeNbHBIX MPOTPaMM CPEAHEro Mpo(decCHOHAILHOrO0 00pa3oBaHus Ha 0ase
OCHOBHOTO oOmiero oOpa3zoBanusi ¢ yd€TtoM TpeboBaHWil (enepanbHBIX TOCYIapPCTBEHHBIX
o0pa3oBaTeNbHbIX CTAaHJAPTOB M I[IOJIy4aeMOH CIEeUUaIbHOCTH CpeAHEero MpodeccrnoHalbHOTO
o0pa3oBaHMs, OJOOPCHHBIMH  HAayYHO-METOAMYECKMM coBeToM LleHTpa  mpodeccrnoHanibHOTO

obpazoBanus u cucreM kBanupukanuiit PI'AY «OUPO» (mpotokon Ne 3 ot 25 mast 2017 1.).
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1. ACHIOPT PABOYEN ITIPOT'PAMMBI YUYEBHOI'O IIPEJIMETA

MaremaTunka

1.1. OO6aacTh NpUMeHEeHHs IPOrPaAMMBbI Y4eOHOT0 IpeaMeTa

PabGouass mporpamma ydeOHOoro mpeamera (manee YJ[) MaremaTuka SBISETCS YacThIO
obmeo0Opa3oBaTenbHOr0 IHKJIAa oOpa3oBarenbHO mporpammbel CIIO — mporpamMmbl  TOATOTOBKH
cnienuanucToB cpeanero 3BeHa (nanee — [IIICC3) mo cnennanbHOCTAM CpPEeIHEro MpodecCHOHAIBHOTO
obpazoBanus: 08.02.01 CrpoutenscTBO W JKCIUlyaTtanus 37aHuid u  coopyxenudi, 08.02.05
CTpouTeNnbCTBO W DIKCIUTyaTalMs aBTOMOOWJIBHBIX Jopor W a’poapomoB, 23.02.04 Texuuyeckas
JKCIUTyaTalusl MOJbEMHO-TPAHCIOPTHBIX, CTPOUTENIBHBIX, JOPOKHBIX MallMH M 00O0pyAoBaHUS (IO

orpacisim), 10.02.05 O6ecneuenne nHGOPMAITMOHHON OE30MTACHOCTH ABTOMAaTH3UPOBAHHBIX CHCTEM.

1.2. Mecto yuedHoro npeamera B ctpykrype IIICC3

YueOHBII mpeaMeT SABISIETCS AUCIUIUIMHOW 00Ieo0pa3oBaTeIbHOTO YYeOHOro IHMKIa B
COOTBETCTBHUH C TE3HOJIOTMYECKUM MpoduieM npodeccHoHanbHOro 00pa3oBaHusl.

YueOHbIil npeaMeT oTHocuTcs K mpeamerHoi obmactu GI'OC cpennero obmiero oOpa3oBaHUS
MareMaTuka u nHhopMaTHKa, oOmiel u3 00s13aTeIbHBIX TPEAMETHBIX 00J1acTeH.

YpoBeHb ocBoeHus ydeobHoro npeamera B coorBeTcTBuu ¢ @I'OC cpennero obmero oopasoBaHus
0a30BBIii.

Peanuzanus copepkaHust yuyeOHOro mpeaMera IMpeanojaraet COOI0JeHHE NMPHHLIUIA CTPOTOM
MIPEEeMCTBEHHOCTH 10 OTHOILIEHUIO K COJAEpKaHUI0 Kypca MaremaThka Ha CTYIIEHH OCHOBHOTO OOIIEro
oOpazoBaHus.

B 1o xe Bpemsi yueOHbIM mpenMer Martemaruka Ui IpogeCCHOHATBHBIX 00pa3oBaTEIbHBIX
opranusaiuii 061agaeT caMoCTOSTENbHOCTHIO U LIETTbHOCTHIO.

Pabouas mporpamma yudeOHOro mnpeamera MaTemMaTuKa HMEET MEXKIPEIMETHYIO CBS3b C
obmeoOpa3oBaTenbHBIMUA  y4eOHBIMU TIpenameTamu PDusuka, MHpopmatuka u mpodeccuoHaTbHBIMU
mucuuruinHamu HkenepHas rpaduka, TexHuueckas MexaHHKa.

N3yuenune ydeOHOTO mpeameTa MartemaTuKa 3aBepIiacTcs NMPOMEKYTOUYHOH aTTecTalued B
dhopme akzamena B pamrax ocBoeHus [ITICC3 Ha 6aze 0CHOBHOTO 0OITIETO 0Opa30BaHUs.

1.3. [InanupyemMble pe3y/bTaThbl OCBOCHHS Y4eOHOr0 MpeaMeTa

[Tnanupyemblie pe3yabTaThl OCBOCHHUS YU€OHOTO MpeaMeTa:

JIMYHOCTHBIC PE3YJIbTAThI:



c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O MaTEMaTHKE KaK YHUBEPCAIHHOM SI3bIKE HAYKH, CPEIICTBE
MOJICIIMPOBAHUS SIBJICHUI H MIPOIIECCOB, HJICIX U METO/IaX MAaTEMAaTHKH;

MOHMMAHUE 3HAYMMOCTH MAaTEMAaTUKH ISl HAYYHO-TEXHUYECKOTO mporpecca, chopMHpOBaHHOCTh
OTHOIICHHUS K MaTEeMAaTHKE KaK K YacTH OOIIEYEIOBEYECKOW KYIbTYphl uYepe3 3HAKOMCTBO C
HUCTOpHUEH pa3BUTHS MAaTEMATUKH, BOJIFOIIMEN MAaTEMAaTUUYECKUX UJICH;

pa3BUTHE JIOTHYECKOTO MBINIJICHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHHUS, aJTOPUTMUUYECKON
KYJIbTYpPbl, KpUTHYHOCTH MBIIUICHHS HA YPOBHE, HE0OXoMuMoM aiist Oynymiel mpodeccruoHambHON
NeSITeNbHOCTH, JJI TPOJOKEHUS 00pa30BaHUs M caMOOOPa30BaHHUS,

OBJIAJICHHE MAaTEMaTUYECKUMH 3HAHUSMU M YMEHHUSIMHU, HEOOXOJUMBIMU B TTOBCEIHEBHOMN >KU3HH,
JUISE OCBOCHHUS CMEXXHBIX €CTECTBEHHOHAYYHBIX AWCHHIUIMH W JUCHHUIUIUH TPOGECCHOHATHLHOTO
IIUKJIa, JJIs TIOTy4eHUs: 00pa3oBaHMs B 00JacTAX, HE TPeOYIOMUX yriIyOJIeHHOH MaTeMaTHYeCKOn
IOJITOTOBKH;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA MPOTSKECHUH
BCEH KM3HU; CO3HATEIHLHOE OTHOIICHHE K HEIPEPHIBHOMY OOPAa30BAHHIO KAK YCIOBHUIO YCIICUTHON
npodeccnoHaNbHOM U 0OIIIECTBEHHOH JAEITeTbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTH K CAMOCTOSITENIbHOM TBOPUYECKOM U OTBETCTBEHHOM JIEATEIHHOCTH;
TOTOBHOCTh K KOJUIGKTUBHOW paboTe, COTPYAHHUYECTBY CO CBEPCTHHKaMHU B OOpa30BaTEIbHOM,
OOIIECTBEHHO MOJIE3HOM, YIeOHO-HCCIIeI0BATENBCKOM, TPOSKTHOM U IPYTUX BUIAX ACSITEILHOCTH;
OTHOIICHHE K TPO(ECCHOHATHHON AEITETbHOCTA KaK BOZMOKHOCTH Y4aCTUS B PEUICHUH JTUYHBIX,
0OIIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHATILHBIX MTPOOIIEM;

MeTanpeIMETHBIE PE3YIbTATHI:

YMEHHE CaMOCTOSITEIIBHO ONPENENATh LETu ACSITSIHPHOCTH U COCTABJAThH IUJIAHBI JEATEILHOCTH;
CaMOCTOSITENIbHO ~ OCYIIECTBIISITb,  KOHTPOJUPOBaTh W  KOPPEKTUPOBATH  JIEATEIbHOCTH;
HCITOJIH30BaTh BCE BO3MOXKHBIE PECYpPCHI I JOCTHIKCHHS IMOCTABJICHHBIX IIEJIEH W peanu3aiuu
TUTAHOB JICSITETLHOCTH;, BEIOUPATh YCIEIIHBIE CTPATETUN B PA3IMYHBIX CUTYAIIHSIX;

YMEHHE MPOAYKTUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B IMPOIIECCE COBMECTHOU JIEATEIHHOCTH,
YUUTHIBATh MMO3UIIUU IPYTUX YUACTHUKOB JACATEIHHOCTH, 3P PEeKTUBHO pa3peniaTh KOH(IUKTHI;
BJIQJICHHE HABBIKAMH ITO3HABATEIHHOU, yUeOHO-UCCIIEOBATEILCKON U MPOCKTHOW JESATEILHOCTH,
HaBBIKAMH pa3penieHus] MpooJieM; CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY ITOHUCKY
METOJIOB PEIICHUS MPAKTUICCKUX 3a]1a4, IPUMEHECHHIO Pa3IMYHBIX METOJIOB ITO3HAHUS;
TOTOBHOCTb W CIOCOOHOCTh K  CaMOCTOSITEIBHOW  MH(OPMAIMOHHO-TIO3HABATEIHHOMN
JESTENIbHOCTH, BKIIOYash YMEHHE OpPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHQPOpMAIUH,
KPUTUYECKH OIIEHWBATh W WHTEPNPETUPOBATH HHGOPMAIUIO, TOJYYaeMYI W3 Pa3IMYHBIX

HCTOYHHUKOB;



BIIQJICHUE SI3BIKOBBIMM CPEICTBAMHU: YMEHHUE $ICHO, JIOTHYHO W TOYHO M3J1ararb CBOK TOUYKY
3pEHUs, HCIIOJIb30BATh aJICKBAaTHBIE SI3BIKOBBIC CPEICTBA;

BJIaJICHHE HaBBIKAMHU I103HABATENbHOU pe(ieKCHH KaK OCO3HAHMSA COBEPIIAEMbIX ACUCTBUHN U
MBICIIUTENIBHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUM, IPAHULl CBOETO 3HAHWs U HE3HAHUS,
HOBBIX ITI03HABATEJIBHBIX 3a7a4 U CPEACTB [UIsl UX JOCTHIKEHUS;

LIEJICYCTPEMJIEHHOCTh B IIOMCKAaX W HPUHATHUM pEIIEHUH, COOOpa3sHTENbHOCTh M HHTYMIIHA,
Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPEACTABICHUH; CIIOCOOHOCTh BOCIPHHUMATh KpacoTy H
TapMOHHIO MUPA;

IIPEIMETHBIE PE3YJIbTaThI:
c(OpPMUPOBAHHOCTh MPEICTAaBICHUN O MaTeMaTHKE KaK YacTH MHUPOBON KYJIbTYPhl M MECTE

MaTEMaTHK{d B COBPEMEHHOW HMBHIIU3AILMHU, CIIOCO0aX OMUCAHUS SBICHUN pPEalbHOTO MHpa Ha
MaTE€MaTUYECKOM S3BIKE;

cOpPMUPOBAHHOCTh ~ MPEACTAaBICHUN O MaTeMaTH4YEeCKMX MOHATHUAX Kak  BaXKHEHIIHX
MAaTEMaTUYECKUX MOJEISX, MO3BOJISIOIIMX OMMCHIBATh M U3y4aTh PAa3HbIC MPOLECCHl U SBJICHUS,
IMOHUMAaHUE BO3MOXKHOCTU aKCUMOMATUUYECKOTO MTOCTPOEHUS MATEMATUUECKUX TEOPUH;

BJIAJICHUE METOJaMU J10Ka3aTeIbCTB U aJITOPUTMOB PELICHUS, YMEHHUE UX IPUMEHSATH, IPOBOAUTH
JI0OKA3aTeIbHBIE PACCYXKIEHUS B X0/I€ PELICHUS 3a/1ay4;

BJIQJICHUE CTAaHAApPTHHIMU TpPUEMaMH  PEUICHUS pAlUOHAIBHBIX U  UPPALMOHAIBHBIX,
MOKA3aTeNIbHbIX, CTENEHHbIX, TPUTOHOMETPUYECKHX YPABHEHUW WM HEPABEHCTB, HUX CHUCTEM;
HCIIOJIb30BAaHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM YMCIIE JUIsl IOUCKA IIyTH PEUICHUS U
WJUTFOCTPALIUU PEIIECHUs YPaBHEHUN U HEPABEHCTB;

c(hOpPMUPOBAHHOCTh MPEJACTABICHUN OO0 OCHOBHBIX IMOHSATHSX MATEMaTHYECKOTO aHallM3a M X
CBOMCTBAaX, BIAJCHHE YyMEHHEM XapaKTepHU30BaTh TOBeIeHUE (YHKIMI, WCIOIH30BAHHE
ITOJIYYEHHBIX 3HAHUH JJI1 OITMCAHUS U aHAIN3a PEATbHBIX 3aBUCUMOCTEN;

BJIa/ICHHE OCHOBHBIMHU IMOHSATUSMHU O IUIOCKUX U MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax,
WX OCHOBHBIX CBOMCTBax; C(hOPMHUPOBAHHOCTh YMEHUS PacClo3HABATh T'€OMETPUYECKHE (DUTYPHI
Ha 4YepTekax, MOAENAX U B PEAIbHOM MUPE; IPUMEHEHUE U3YYEHHBIX CBOWCTB F€OMETPUUYECKUX
¢buryp u bopMyI i pelIeHUs: TeOMETPUUYECKUX 33]a4 U 3ajjay C MPAKTUYECKUM COJEPKaHUEM;
c(OpPMUPOBAHHOCTh MPEACTABICHUN O TMpoleccax U SBICHUSX, HMEIOIIUX BEPOSTHOCTHBIM
XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B pPEAIBHOM MHPE, OCHOBHBIX IOHATHUAX
AJIEMEHTAPHOM TEOPUHU BEPOATHOCTEM; YMEHWW HAXOAUTh W OLEHUBATh  BEPOSATHOCTU
HACTYIUJICHUsS] COOBITHI B MPOCTEUIIUX MPAKTHUECKUX CUTYalUSIX U OCHOBHBIE XapaKTEPUCTUKH
CIyYaHBIX BEJIMYMH;

BJIAICHUEC HABbIKAMH HUCII0Jb30BaHUA 'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIPpH PCUHICHUHA 3a1a4.



OcBoeHnue cojaepkaHus ydeOHoro mnpeamera MartemaTuka obOecnieunBaeT (OPMHPOBAHHE W
pa3BUTHE YHHUBEPCATbHBIX YUEOHBIX ICHCTBUI B KOHTEKCTE MPEEMCTBEHHOCTH (POPMHPOBAHHS OOIIHMX
KOMIIETEHINH (TpuiIokeHue 2).

Copepxanue y4yeOHOro mnpeamera pa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMH COJEP>KaTEIbHBIMU
TUHUSMHU 00y4YeHHS] MaTeMaTHKE:

e anreOpanyecKkas JUHUS, BKIIOYAIONIAs CUCTEMAaTH3aAIMI0 CBEEHUIN O YMciax; U3y4yeHUE HOBBIX U
00o0IIeHne paHee W3YYEeHHBIX omepanuii (BO3BEJEHHE B CTENEHb, H3BJICUCHUE KOPHS,
jJorapu@MUpOBaHUE, CUHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC ¥ OOpaTHbIE K HUM); U3y4YE€HHE HOBBIX
BUJIOB YHCIIOBBIX BBIpQXEHHH U (OpMyYJ; COBEpPIICHCTBOBAHHWE TMPAKTHUYECKUX HABBIKOB U
BBIUUCIIUTENIFHOW KYJIbTYpPBI, PACHIMPEHHE M COBEPILIEHCTBOBAHHE anreOpanyecKoro amrapara,
c(OPMHPOBAHHOTO B OCHOBHOH WIKOJIE, U €r0 NPUMEHEHHE K PEIICHUI0 MaTeMAaTUYECKUX H
MPUKJIaIHBIX 33]a4;

* TEOPETUKO-(PYHKIIMOHANbHAS JTUHHS, BKJIIOYAIOUIAas CHCTEMAaTH3alMI0 U PAacUIMpEeHHE CBEIEHUI 0
(GYHKIHAX, COBEPLICHCTBOBaHME TIpa)UYECKHX YMEHUH; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH H
METOJIaMH MaTeMaTHYeCKOro aHaiu3a B 00beMe, MO3BOJIAIOIIEM HCCIEIOBaTh AJIEMEHTapHbIE
(GyHKIMU U penaTh IpoCTeHIIe reoMeTpudeckre, GU3NIecKre 1 Apyrue MpUKIaIHbIC 3a/1a4u;

e JIMHUS ypaBHEHUN U HEPABEHCTB, OCHOBaHHAas Ha MOCTPOCHUU U HMCCIETOBAaHUU MaTEMaTHUYECKUX
MOJICJICH, TIepEeCceKaIasIcs C alreOpandyeckol M TEOPEeTUKO-(PYHKIIMOHAIBHOW JUHUSMH U
BKJIIOYAIOIAsl Pa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKU alreOpanyecKux MpeoOpa3oBaHMN s
peleHus ypaBHEHUH, HEPABEHCTB U CUCTEM; (DOPMUPOBAHHE CIIOCOOHOCTU CTPOUTH U UCCIIEI0BATh
MPOCTEHIINEe MaTeMaTHYECKUE MOJIEIN NPU PEIICHUH MPHUKIAIHBIX 337ay, 33Ja4 M3 CMEXHBIX U
CHelHabHbIX JUCLIHUILINH,

e TreoMeTpHuecKas JHMHHS, BKIIIOYAIOAs HArJISAHbIE MPEACTAaBICHUS O IPOCTPAHCTBEHHBIX (UTypax
U U3YYEHHUE UX CBOUCTB, (POPMHUPOBAHUE U PA3BUTUE MPOCTPAHCTBEHHOTO BOOOPAKEHHUSI, pa3BUTHE
CIOCOOOB T'€OMETPUYECKUX HM3MEPEHUH, KOOPJUHATHOTO M BEKTOPHOI'O METOJOB JUISL PEIICHHS
MaTeMaTHYeCKUX U MPUKJIAJIHbIX 33/]a4;

e CTOXAacTUYeCKas JIMHUS, OCHOBAHHAS Ha PA3BUTUM KOMOWHATOPHBIX YMEHHM, MpEICTaBICHUH O
BEPOSTHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAIOIIET0 MUPA.

B nporiecce ocBoeHUs JUCHUIUIMHBL Y CTYACHTOB TOJKHBI ()OPMHUPOBATHCS OOIIHE KOMIETEHIIUN
(OK):

OK 01. Beibupats ciocoOsI pemieHus 3a1a4 mpoPecCuOHATBPHON AeATETbHOCTH MPUMEHUTEIEHO
K pa3IMYHbIM KOHTEKCTaM;

OK 02. OcymiecTBisATh MOUCK, aHATTU3 U MHTEPIIPETALUI0 HH(OPMAIH, HEOOXOAMMOM 1JIst

BBITIOJTHEHUS 3371a4 MPO(GEeCCUOHATBHOM eI TEIbHOCTH;



OK 03. InmanupoBaTh W peaqu30BBIBATh COOCTBEHHOE MPO(ECCHOHATBLHOE W JTUYHOCTHOC
pa3BUTHE;

OK 04. PaboTaTh B KOJJIEKTUBE U KOMaH 1€, 3((HEeKTUBHO B3aMMOICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIINEHTAMU;

OK 05. OcymecTBiaTh YCTHYIO U NMHUCbMEHHYI0O KOMMYHHMKAIIMIO HAa TOCYJAapCTBEHHOM SI3bIKE
Poccutiickoit deneparuu ¢ yaeToM 0COOCHHOCTEH COIUATBHOTO M KYJIbTYPHOTO KOHTEKCTA;

OK 06. ITposiBIsATh TpakJaHCKO-TIATPHOTHYECKYIO MO3UIUIO0, IEMOHCTPUPOBATh OCO3HAHHOE
MOBEJICHHE HAa OCHOBE TPAJUIIMOHHBIX OOIICUEIOBEUECKUX LIEHHOCTEIH;

OK 07. CopelicTBOBaTh COXpaHEHHUIO OKPYXKAIOIIEH cpefbl, pecypcocOepexennto, 3h(PeKTHBHO
JEHCTBOBATh B UPE3BBIYANHBIX CUTYyALUAX;

OK 09. Ucnonws3oBaTh HH(POPMAITMOHHBIE TEXHOJIOTHH B MPOGECCHOHATBHOM IeATeIbHOCTH;

OK 10. [Tonp3oBaTbes mpodeccuOHATBbHON JOKyMEHTAIMEeN Ha FOCyJapCTBEHHOM M HHOCTPAHHOM
S3BIKaX.

OK 11. [TnanupoBaTh MpeaAITPUHUMATEILCKYIO AEATEILHOCTE B MpodeccuoHanbHOU chepe.

1.4.KonuuecTBo 4acoB Ha OCBOEHHE y4EOHOIO MpEMETa:
Bcero — 246 gaca, B TOM 49HCIIe:
- BCET0 BO B3aUMO/ICICTBUU C IpernoaaBateneM — 246 yaca,

- camocrosTenpHas pabora — 0 yacos.



2. CTPYKTYPA U COAEPXXAHUE YUEBHOI'O IITPEAMETA

2.1. O6vem ydeOHOro npenMeTa u BUAbl yueOHOM paboThI

By yaeOHoO# paboThI Komugecto wacos CITO
Bcero yacoB Ha yueOHYIO TUCIMITIIHHY 246
CamocrositenbHas paboTa HE MPEIyCMOTPEHO
Bcero Bo B3auMoeiicTBUHN ¢ TIPETIOjaBaTeIeM 246
U3 HUX:
Teopernueckoe oOyueHue (Ge3 KOHCYJIbTallMl M 160
MIPOMEXKYTOUHON aTTECTAI[UH)
1a00paTOPHBIE U TPAKTUYECKHUE PAOOTHI 74
KypcoBas paboTa (IIpOeKT) HE TIPETYCMOTPEHO
Koncynpramuun 6
[TpomexxyTouHas aTTecTamus 6

[TpomexyTouHas B popMe dK3aMeHa

[MpoduneHoe  m3ydyeHuwe  obmieoOpazoBaTenbHOW ~ ydeOHOTO — mpeamera  Maremaruka
OCYILIECTBIISICTCS] YACTUYHBIM IepepacipeieieHueM y4eOHbIX YaCOB U OTOOPOM AMIAKTHUUECKUX €TUHUIL
B 3aBUCHUMOCTH OT BaxxHOCTH TeM Miis crienraibHocTh 08.02.01 CTpouTensCTBO M 3KCILTyaTalldsl 3AaHUN
u coopyxenuii, 08.02.05 CTpouTenbCTBO M IKCILTyaTalysl aBTOMOOUIIBHBIX JIOPOT U adPOJIPOMOB,
23.02.04 TexHuueckasi dKCIUTyaTalus NOJBEMHO-TPAHCIOPTHBIX, CTPOUTEIbHBIX, TOPOKHBIX MAIIMH U
obopymoBanusi (mo  otpacisaMm), 10.02.05 OOGecneueHue HWHPOPMAIMOHHON  0E30MaCHOCTH

ABTOMAaTU3HWPOBAHHBIX CHUCTCM.



2.2. TemaTuueckuil IUIaH M cojep)kaHue ydeOHoro mpeaMera MaremaTuka

HanmenoBanue OO0beM vacoB YpoBeHb
pa3aenoB U TEM Conep:kanue y4eOHOT0 MaTepuaJia, CaMOCTOSITEIbHASI padoTa 00y4alouuXcs CIIO OCBOCHMS
1 2 3 4
Paznen 1. Anrebpa. 129
1.1. Pa3BuTHe MOHATHS O Copep:xanue yueOHOro MaTepuaia 10
qucne BBeneHune: MaTeMaTuKa B HAyKe, TEXHUKE, SKOHOMUKE, MH(POPMAMOHHBIX TEXHOIOTUAX U IIPAKTHIECKOM 2
nestenapHocTH. Llenu 1 3aga4un U3ydeH!s: MATEMATHKH B YUPEKACHUAX HAYAIBHOTO H CPEHET0 NPOPECCHOHATBHOTO
00pa3oBaHusl.
Llesble 1 paunOHAJIbHBIC YUCTA.
JleiicTBUTEILHEIC YHCIIA.
Tpubnusicennoe 3navenue senuyunbl U nocpewHocmu npubaudicenuil. Komniexcuoie uucia.
JlabopaTopHble paGoThI HE MIPEelyCMOTPEHO
IIpakTHyeckue padoTbl 4
1-2.TIpubnykeHHbIC BEIYUCIICHHS.
3-4. KoMIUTIEKCHBIC YnCIia
KoHTpoabHbIe padoThI HE MPELYCMOTPEHO
CamocrosiTesbHasi padoTa HE TIPEAYCMOTPEHO
1.2. OCHOBBI TPUTOHOMETPHHI Coaep:xkanue y4ye0HOTro MaTepuaJia 22
Pannannas mepa yrina. BpamarensHoe nikenne. CHHYC, KOCHHYC, TAHI€HC U KOTAHT€HC YHCIIa.
OCHOBHBIE TPUIOHOMETPHIECKUE TOKAECTBA, (POPMYIIbI IIPUBEICHUSL.
CuHYyC, KOCHHYC U TaHI€HC CYMMBbI U Pa3HOCTH JIBYX YIJIOB.
CuHYyC U KOCHHYC JBOHHOTO yriia. Qopmysl HOIOGUHHO20 VId.
Ipeobpazosanus cymmvl mpucOHOMEMPUYECKUX (DYHKYULL 8 NPOU3EeOeHUe U NPOU3BEOeHUsl 8 CyMMY. Boipaicenue 2

MPUSOHOMEMPUYECKUX QYHKYUILL Yepe3 MAH2eHC NOJIOBUHHO20 apeyMeHmd.
IIpeobpazoBanus MPOCTSHITNX TPUTOHOMETPUIECKUX BBIPAKCHUI.
[Ipocreiinrie TPUrOHOMETPUYECKUE YPAaBHEHUS.

TpuronoMeTpruieckre ypaBHEHHS.

Ilpocmeriwiue mpuconomempuieckue HepageHcmaa.

Apkcunyc, apkKocuHyc, aqpKman2exc 4ucua.

JladopaTopHble padoThI

HE TIPEAYCMOTPEHO

IIpakTHyeckue padoThbl

5-6 Penrenue mpocTeHIINX TPUTOHOMETPHUCCKUX YPABHEHHIA.

7-8 Penienyie TpUroHOMETPUYECKUX YPaBHEHUH.

9-10 Pemienne TpUroHOMETPUYECKHUX YPAaBHEHUH U CUCTEM YpaBHEHHUH.

6

CamocrosiTe1bHas pabora

HE MIPEelyCMOTPEHO

1.3. KopHu, crenenu u

Coaep:xanue y4yeGHOTr0 MaTepuaJia

24




Jorapu@mbI

Kophu u crenenn. Kopuu HaTypanbHON CTENEHU U3 YHCIIA U UX CBOMCTBA.

CrerneHu ¢ palMOHaAIbHBIMHU [TOKA3aTeNSIMH, UX CBOHCTBA.

CrerneHu ¢ IeHCTBUTENILHBIMY TIOKa3atensiMu. Ceoticmea cmenenu ¢ 0eticmeumenbHblM NOKA3amenem.
Jlorapudm. Jlorapudm grcna. OcHogHoe no2apugmuyeckoe modrcoecmso. JlecATHIHBIE U HaTypaJlbHBIC
sorapu(msl.

IIpaBuna neiicTBHii ¢ lorapupmMamu.

ITpeobpa3oBaHue anredpanieckux BoipaxkeHuid. [I[peoOpazoBaHue palOHAIBHBIX, HPPALIMOHAIBLHBIX CTEIICHHBIX,
MOKa3aTeJbHBIX U JIOTAPU(DMUUECKUX BBIPOKEHHUIN

JladopaTopHble padoThI

HE MPEelyCMOTPEHO

IIpakTnyeckue padoTbl

11-12 TIpeoOpazoBanue anreOpanvdecKux BEIPaKEHUH.

13-14 TIpeoOpaszoBaHue pallMOHAIBHBIX, HPPALIMOHAILHBIX CTCIICHHBIX, TOKA3aTEIbHBIX M JOTapUPMHUCCKUX
BBIpAKECHUH

4

CamocrosiTe1bHas pabora

HE MPELYyCMOTPEHO

1.4. OyHKIMH, UX CBOUCTBA
U TpaduKH.

Copep:xaHue yueOHOro MaTepuaja

Oynxumu. O0nacTb onpeeseHuss 1 MHOKECTBO 3HaYeHU; rpaduk QyHKIuM, moctpoeHue rpagukoB GyHKIHH,
3aJ]aHHBIX Pa3JINIHBIMH CIIOCOOAMH.

CBoiicTBa ()yHKIIMH: MOHOTOHHOCTB, Y€THOCTb, HEYETHOCTh, OTPAHMYECHHOCTb, IIEPUOJUIHOCTb.

ITpomexyTky Bo3pacTaHus U yObIBaHMS, HAHOOIBIIIEE N HANMEHBIIIEE 3HAYCHUS, TOUKU IKCTPEMyMa.
I'padpraeckast narepnperanus. [Ipumeps! GpyHKIMOHATBHBIX 3aBUCHMOCTEH B pEallbHBIX MPOIIECCAX U SIBICHUSAX.
Ob6patabie QpyaKIIH. Ob1acme onpedeneHus u 001acms 3HaveHuli oopamuo Qynxyuu. I'padux odpaTHOI
¢GbyHKIHN.

Apudmernueckue onepauny Haja GyHKIUIMH. CioxxHast GYHKIMS (KOMITO3ULIUS).

Onpenenennst pyHKUUH, X CBOMCTBA U rpaUKH.

14

JladopaTopHble padoThI

HE MPELyCMOTPEHO

IIpakTuyeckue padoThbl

15-16 IIpeobpa3oBanue rpaduKoB.

2

KoHTposabHbie padoThl

HE MPELyCMOTPEHO

CamocrosiTebHas pabora

HE MPEelyCMOTPEHO

Pazgen 2. 'eomeTpus

58

2.1 IlpsiMBble ¥ IIOCKOCTH B
IIPOCTPAHCTBE

Copep:xaHue yuefHOro MaTepuasa

AKCHOMBI CTEPEOMETPHUH U UX CIICJCTBUSL.

B3anMHOe pacroioxeHne IByX IPSMBIX B TPOCTPAHCTBE.

[TapannensHOCTh NpsIMOM U TIIOCKOCTH. [lapanienbHOCTh MIIOCKOCTEN.

[lepneHIUKyYISIPHOCTD MPSIMOM U TIOCKOCTH.

[lepneHauKymIsip ¥ HAKJIOHHAS.

Yron Mexay npsMOH U MI0CKOCTHIO. J{ByrpaHHBIHi yroJl.

Yroa Mexay miockocTaMu. [leprneHaAnKyIsspHOCTh IBYX TUIOCKOCTEH.

I'eomeTtpraeckue mpeodpa3oBaHUs MPOCTPAHCTBA: MAPaUICIEHBIA IEPEHOC, CHMMETPHSI OTHOCHTENIEHO TIIOCKOCTH.
[TapannensHOE IpOEKTHPOBAaHUE. [11014a0b OPMO2OHAILHOU NPOEKYUU.

18

JlaGopaTopHbIe padoThI

HE MPELyCMOTPEHO

IIpakTHyeckue padoThbl

17-18 300paskeHne NpOCTPAHCTBEHHBIX UTYD.

4




19-20 Pemrenue 3a1a4 Ha MEPIICHANKYISIPHOCTD IUTOCKOCTEH.

CamocrosiTeJbHasi padora

HE [PEelyCMOTPEHO

KonTponbHbie padoThI

HE MPETyCMOTPEHO

2.2. KoopauHathl ¥ BEKTOPBI

Coaep:xkanue y4eGHOTro MaTepuaJia

[IpsimoyrospHas (IeKapToBa) cHCTeMa KOOPAMHAT B MpocTpaHcTBe. DopMyia pacCTOSIHHUS MEXIY ABYMS TOUYKAMHU.
KoopanHaTel cepenHbI 0Tpe3ka

Bektopel. Moxaynb BekTopa. PaBeHcTBO BekTOpoB. ClOXKEHHE BEKTOPOB. YMHOXEHHE BEKTOpa Ha YHCIIO.
Pasnoskenue BeKTOpa MO HaNpaBiIeHUsIM. YTOI Mexay AByMs BekTopamu. [Ipoekius BekTopa Ha ock. KoopnuHaTsl
BekTopa. CKalsapHOE MPOU3BEACHNE BEKTOPOB.

Hcnonp30Banne KOOPAUHAT U BEKTOPOB MPU PEIICHUH MAaTEMaTUUECKUX U MPUKIIAJAHBIX 3a/1a4

JIBrKeHue B MpoCTpaHCTBE

5

JladopaTopHble padoThI

HE MPELYyCMOTPEHO

IpakTnyeckue padoTbl

21 KoopauHathl cepeHbl OTpe3Ka

22 JleiicTBUs HaJ BEKTOPaMU

23-24 Vcnonb30BaHHe KOOPMHAT U BEKTOPOB MPH PEIICHUN MATEMATHIECKUX M MPUKIAHBIX 337124
25 JIBmkeHHE B IPOCTPAHCTBE

5

CamocrosiTe1bHas pabora

HE MPELYyCMOTPEHO

2.3. MHOTOTpaHHUKH U
KpYyTJble Tenaa

Conepxanue y4eOHOro MaTepHaia 16
MHororpaHHUKH (BEpIINHBI, pebpa, TPaHU MHOTOTPAHHUKA; PA36EPIMKA; MHO202PAaHHbLE Y2ibl). Beinykivie
MHO20ZDAHHUKU.
[Mpusma. Ipsimast u naxnounas npusma. lpasunbnas npusma. [Napamrenenunen. Kyo.
IMupamuna. [IpaBuiibHas nupamuna. Yceuennas nupamuoa. Terpasap.
Cummerpun B KyOe, B mapajuIeTIeIAIIe/ie, B npusme u nupamuoe.
Ceuenust Ky0a, MPU3MBI M TIMPAMUJIBL.
[IpeacraBneHne o MpaBUIILHBIX MHOTOTPAaHHUKAX (TETpadap, KyO, OKTa’p, 10JEKadAp U UKOCAdIP).
Hunueap u KOHYC. Yceuennwlii konyc.
OcHoBaHHe, BHICOTA, OOKOBas MIOBEPXHOCTH, 00pasyromias, pasBepTka. Ocesbie CeueHus u cevenus, napaiienbHble
OCHOBAHUIO.
ap u cdepa, ux ceuenus. Kacamenvras niockocms K cepe.
O0BeM 1 ero u3MepeHue.
Dopmyisl 00beMa Ky0a, MPAMOYTOIBHOTO MapajuieNenuiesa, IPU3Mbl, HUIHHAPA
Dopmyibl 00beMa nupaMuabl M Konyca. opmyisl 00beMa 1apa 1 1miomanu cepsl.
IpakTHueckne paGoTni 10

26 M300paskeHHe MPU3MBI U TOCTPOCHHE ¢€ CCUCHUIA

27 - 28 Pemenne 3amau o teme «IIpsiMast mpusmay.

29-30 Pemrenue 3ama4 mo teme «Ilapamienenumnen.

31-32 Pemrenue 3amay mo teme «[lupamumay.

33 Ceuenue Ky0a, MpU3MbI U TUPAMUIBI

34-35 Perienue 3a1a4 Ha BEIYHCICHHE TUIONIAICi OOKOBOM MOBEPXHOCTH IIMJIMHAPA U KOHYCA.

CamocrosiTeJbHasi padora

HE MPEelyCMOTPEHO

KourpoabHas padora

HE MPEelyCMOTPEHO

Pasnen 3. Hagana




MaAaTeMaTHU4ICCKOIo
dHaJIM3a.

34

3.1 ITocnenoBaTenbHOCTH

Coaep:xanue y4yeGHOTr0o MaTepuaJia

Crioco0b1 3aJaHHS ¥ CBOWCTBA YHCIIOBBIX ITOCIICAOBATEIFHOCTEH.

IHousmue o npedene nociedosamenvhocmu. Cywecmeosanue npeoeid  MOHOMOHHOU — O2PAHUYEHHOU
nocnedosamenvrHocmu. CyMMUPOBAaHHE TIOCIIEAOBATEIFHOCTEMH.

BeckoHeuHO yOBIBarOIIas reOMETPUYECKAst IPOTPECCHUS U €€ CyMMa.

Tousmue o nenpepvisHocmu ynkyuu.

JlaGopaTopHbIe padoThI

HE TIPEAYCMOTPEHO

IIpakTnyeckue padoThl

HE TIPEAYCMOTPEHO

KonTpoabHbie padoTsl

HE TIPEAYyCMOTPEHO

CamocrosiTe1bHas pabora

HE TIPEAYyCMOTPEHO

3.2. IIpousBogHast

Coaep:xanue y4yeOHOTr0o MaTepuaJia

[TonsaTHe 0 MPoU3BOAHON QYHKITUH, €€ TEOMETPUIECKUN U PU3NICCKUHN CMBICI. Y paBHEHHE KacaTelnbHON K rpaduKy
¢yskunn. [Ipon3BogHEIE CYMMBI, Pa3HOCTH, TPOU3BEACHNUS, JaCTHOTO.

[Tpou3BoaHBIC OCHOBHBIX 3JIEMEHTAPHBIX GYHKIUH. [Ipousgoonvle 0Opammoil hyHKyuy u KOMROZUYUU QYHKYUU.
[Ipumepsb! HCNONb30BaHMsI MPOU3BOIHON JIJIsI HAXOXKIEHUS HAMTYUIIEro pelleHns B MPUKJIaIHbIX 3aa4ax.

Bropas npou3BoiHAs, €€ TCOMETPHUYCSCKUI U (PH3HUUECKUI CMBICI.

Haxosxnerne cKopocTH A1 Ipoliecca, 3a1aHHOTO (popMyIToi i TpadHKOM.

10

JladopaTopHble padoThI

HE MPEelyCMOTPEHO

IIpakTuyeckue padoThbl

36-37 BerunciieHre IpOU3BOAHBIX alreOpandecKkux ()yHKIIHH.

38-39 Brruncnenue nporu3BOAHBIX CIOXKHOHN () YHKITHH.

40-41 KacatenbHas K rpaduky GyHKIum

42 TIpousBoaHast B pM3HKE U TEXHUKE

43 TIpusHak Bo3pactanus (yObIBaHMs) ()yHKIIUH

44-45 OnpepeneHyre KPUTHIECKUX TOYCK (YHKIUH, MAKCUMYMOB U MUHUMYMOB.

46-47 HpI/IMepLI HCIIOJIb30BaHUA HpOPISBOL[HOﬁ JJIA HAXOXKACHUSA HAUTYUHICTO PCIICHUS B IPUKIIAAHBIX 3aJavdax

48-49 IpuMeHeHHE MPOU3BOIHOM K MCCIICI0BAHUIO (DYHKIUI U TOCTPOCHHUIO IPapHKOB.

14

CamocrosiTeJbHasi padoTa

HE MPEelyCMOTPEHO

3.3. [lepBooOpa3Has u
HHTErpai

Coaep:xanue y4e0HOTro MaTepuaJia

[TpumeHeHne ONpeaeIeHHOr0 HHTErpaja s HAX0XK/CHUSI TUIOLIA/M KPUBOJIMHEHHON Tpanenu.
®dopmyna Herorona—IJledOHMIIA.

3

JladopaTopHble padoThI

HE MPEelyCMOTPEHO

IIpakTuyeckue padoThbl

50 ITnommaas KpUBOIMHEHHON TPAICUU

51-52 IlpumeHeHnst MHTETpaia B (PU3NKE ¥ TEOMETPHH.

3

KoHTpoabHbIe padoThI

HE MPEelyCMOTPEHO

CamocrosiTeJbHasi padora

HE MPEelyCMOTPEHO

Pasnen 4. KomGunaTopuka,




CTaTHUCTHKA U TEOPHUS
BEPOSITHOCTEH

18

4.1. DneMeHThI
KOMOWHATOPUKH

Coaep:xanue y4eGHOT0 MaTepuaJia

OCHOBHBIE TOHATHSI KOMOMHATOPHUKH.
CoiicTBa OMHOMHHAIBHBIX K0dddurmenros. Tpeyroapuuk [lackas.

JlaGopaTopHbIe padoThI

HE MPELYyCMOTPEHO

IIpakTuyeckue padoThbl

53-54 Pemrenue 3a1a4 Ha [MOACYET YMCIIA PA3MEIICHHA, TIEPECTAaHOBOK, COUCTAHMIA.

55-56 Pemrenne 3a1a4 Ha mepedOp BapHAHTOB..

57-58 Pemienue 3agay no popmyiie 6nHoma Herotona

6

KoHTpoabHbIe padoThI

HE NIPelyCMOTPEHO

CamocrosiTeJbHasi padora

HE MPEelyCMOTPEHO

4.2. DneMeHTsl TeOpUU
BEPOSITHOCTEH

Copep:xaHue yueOHOro MaTepuaja

CoObITHE, BEpOSTHOCTH COOBITHSI.
Housmue o Hesasucumocmu cobvimuil. JJUCKpemuas CIyuaiHas 6eIuduHd, 3aKOH ee pacnpedenenust. Hucnoevie
Xapaxmepucmuxy OUCKPEemHoU cayyatinol eeaudunsl. Ilonsimue o 3akone 601bUUX Hucei.

JladopaTopHble padoThI

HE MPEelyCMOTPEHO

IIpakTuyeckue padoThbl

59-60 CrnoxxeHre 1 YMHOKEHHE BEPOSITHOCTEH.

2

KonTpoabHbie padoTsl

HE MPELyCMOTPEHO

CamocrosiTe1bHas pabora

HE MPELYyCMOTPEHO

4.3. D1eMeHTBI
MaTeMaTHICCKOM
CTaTUCTHKHU

Copep:xanue yueOHOro MaTepuaa

[IpencraBnenue JaHHBIX (TAOTUIIBI, THATPAMMEIL, TPAQUKH), 2eHEePATbHASL COBOKYNHOCHIb, 8bIOOPKA, CpedHee
apugpmemuueckoe, meduana. Ilonsimue o 3a0a4ax MamemMamuieckol CMamucmuxu.

1

JladopaTopHble padoThI

HE MPEelyCMOTPEHO

IIpakTHyeckue padoThbl

61 [MepBoHaYaIbHBIC OHATHSI MATEMATHYECKOI CTATUCTHKH

62-63 PenreHue NpakTHYECKUX 33724 ¢ IPUMCHEHHUEM BEPOSTHOCTHBIX METOIOB.

3

KonTpoabHbie padoThI

HE NIPelyCMOTPEHO

CamocrosiTe1bHAs1 padoTa HE
IPEeIyCMOTPEHO
Pasznen 5.YpaBHeHus u 20
HEpPABEHCTBA.
5.1. YpaBueHus u Copep:xanue yueOHOro MaTepuaa 9
HEpaBCHCTBa PaBHOCHIIBHOCTB ypaBHEHHH, HEpaBEHCTB, cucTeM. OCHOBHBIE ITPUEMBI UX peLICHUs (Pa3JIoKeHNE Ha MHOKHUTEIH,

BBE/ICHHE HOBBIX HEU3BECTHBIX, IIOACTAHOBKA, rpad)MueCcKUii METON).

N300pakeHne Ha KOOPAWHATHOMN IIIOCKOCTH MHOJKECTBA PELICHUH ypaBHEHUI M HEPABEHCTB C JIBYMsI IepEeMEHHBIMU
u ux cucreM. IlpuMeHeHrne MaTeMaTUYECKUX METOJIOB JUI PELICHUs COJEeP KATENbHBIX 3a/1a4 U3 PA3IUUHBIX
oOnactell HayKu ¥ IpakTUKU. HTepnperanus pe3yiabpTaTa, y9eT pealbHbIX OrpaHHnYEeHHH.

Pentenue TpUroHOMETpUYECKUX YPAaBHEHUN U CUCTEM.

JladopaTopHble padoThI

HE MPELYyCMOTPEHO

IpakTnyeckue padoTbl

11




64-65 PerieHre nppanMoHaIbHBIX YPABHEHHH U CUCTEM.

66-67 Pemienne nokazaTeabHbIX YpaBHEHHH, HEPABEHCTB U CHCTEM.

68-69 Pemrenne norapupMuueckux ypaBHEHHUI HEPaBEHCTB M CHCTEM YPaBHEHUH.

70 PenieHne TPUrOHOMETPHUYESCKUX YPABHEHU I

71 PemieHne TpUroHOMETPHYECKUX CHCTEM YpaBHEHHUH

72-73 PenreHre HEpaBESHCTB METOJIOM HHTEPBAJIOB

74 TlpuMeHeHNEe MaTeMaTHIeCKAX METOIOB JUIS PEIICHHUS CONEePIKATENbHBIX 33/1a4 U3 PA3JINYHBIX 00JIaCTe! HAYKH U
MIPAKTHKH.

CamocrosiTe1bHas padora

HE MIPEelyCMOTPEHO

Pasnen 6. [ToBTopenue

18

Tema 6.1 [ToBTOopeHue

Copep:xaHue yuefHOro MaTepuaa

[IpeoOpa3oBaHue BEIPaXKCHUH, COACPIKAIIUX PATUKAIIBL.
3aauu Ha COCTABIIEHUE YPAaBHEHUH U CUCTEM.
IIpousBoHas.

IIpumenenue nmpou3BOHOM.

ITepBooOpa3Has.

Brrancnenue miomaneit puryp.

Pewenne cuctem ypaBHEHUI.

HroroBoe moBTOpeHHE N 0000IICHIE 3HAHU.

18

JlaGopaTopHbIe padoThI

HE MPELYyCMOTPEHO

IIpakTnyeckune padoThl

HE MPELYyCMOTPEHO

CamocrosiTe1bHas pabora

HE MPELYyCMOTPEHO

Koncyabprauun

6

IK3aMeH

6

BCEI'O

246




3. YVCJIOBUA PEAJIM3ALIMN YUEBHOI'O ITPEJAMETA
3.1. TpeGoBaHusI K MAaTepPHAJIbHO-TeXHMYECKOMY O0ecrevyeHHn 0

Jlnst peanm3anuy MpOrpaMMbl B KOJUIEDKE MMEETCsl y4eOHBbI KaOWHET MAaTEeMaTHKH C BO3MOXKHBIM
IOCTYoM K ceTu MHTepHeT BO BpeMs y4eOHOro 3aHATUS W B NEpUOJ BHEYYEOHOH AeATeNbHOCTH
oOy4Jaronmxcs.

[Tomemienne kaOWHETa JOJDKHO YAOBJIETBOPATH TpeOoBaHusAM CaHUTApHO-3MUIEMUOIOTHIECKUX
npaBui 1 HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHameHO TUITOBBIM
000pyIOBaHUEM, YKa3aHHBIM B HACTOSIIMX TPEOOBAaHUSIX, B TOM YHCIE CHEIHATM3UPOBAHHON Y4eOHOMH
MeOeIbI0 U CpeACTBaMHU OOYYEHUS, JOCTATOYHBIMH ISl BBITIOJHEHUSI TPEOOBaHMWN K YPOBHIO TOITOTOBKU
00yJarouxcs.

B xabumnHere HEOOXOOMMO HAJIMYWE MYJIBTUMEIUHHOTO OOOPYIOBaHUS, IMPH IMOMOIIA KOTOPOTO
YYaCTHMKH 00Opa30BaTEeIbHOTO TIpolecca MOTYT IPOCMAaTpuBaTh BHU3yalbHYIO HHpopManuioo 1o Y]

Martemaruka co3iaBaTh Ipe3eHTALUU, BUIEOMaTEpUabl, HHbIE JOKYMEHTHI.
B coctaB y4eOHO-METOAMUECKOTO M MaTePHAIbHO-TEXHUYECKOT0 00eCIIedeH s MPOrpaMMbl y4eOHOTO
npenMera «MaTemMaThKa BXOJIAT:

e MHOTO(YHKITMOHATHHBIA KOMILIECKC MPEI01aBaTelIs;

e HarJIsIHBIC TOCOOUS (KOMIUICKTHI YU€OHBIX TaOIHII, TUTAKATOB, TOPTPETOB BHIIAIONIUXCS YICHBIX-
MaTeMaTHUKOB U JIp.);
nH(OPMAMOHHO-KOMMYHHUKATHBHBIC CPEJICTBA;
9KpPaHHO-3BYKOBBIC TTOCOOHS;

e KOMIUICKT TEXHHYECKOH IOKYMEHTAIIMU, B TOM YHUCJIE TIACIIOPTa Ha CPeACTBA O0YUCHHUS, MHCTPYKITUN
10 X UCIIOJIL30BAHUIO U TEXHUKE OE30IaCHOCTH;

e OuOnMOTEYHBIN QOH/I.

3.2. Jlns peanm3auuMM NporpamMMbl NpenoaaBaTesib UCHOJb3YeT IMEepPeUeHb PEKOMEHAYEMBIX Y4eOHBIX
n3nanuii, MHTEpHET-pECypCOB, TOMOTHUTEIBHON TUTEPATYPHI.

B 6ubnnoTeunsiii oI BXOIAT yUeOHUKH, yueOHO-MeTonnueckue kommiekTsl (YMK), obecneunBatomiye
ocBoeHue yueOHoro npeamera «MaTemaTnkay, peKOMEHIOBAHHbBIE WU JOIMYIIEHHbIE /Ul UCIIOIB30BaHUS B
npoeCCHOHATBHBIX  00pa30BaTENbHBIX OPraHU3alMiIX, pEATU3YIOIUX 00pa30BaTEbHYIO IMPOrpaMMy
cpennero obmero oOpaszoBanus B mpeaenax ocBoeHus OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHUs.

bubnuoreuynsiit GOHI MOXKET OBITH JOMOJHEH SHUMKIONEIUSMHU, CIPABOUYHHKAMH, HAyYHOW, HAY4YHO-
MIONYJIIPHOM U IPYrOil JINTEpaTypoH M0 MaTEMATHKE.

B mporecce ocBoenusi mporpammbl yueOHOro mpeamera «MaremMaTHKa» CTYACHTHI JOJDKHBI MOTYYUTh
BO3MOKHOCTh JIOCTYIA K 3JEKTPOHHBIM Y4eOHBIM MaTepualiaM M0 MaTeMaTHKe, MMEIOUIMMCS B CBOOOIHOM
noctyre B cetd HTepHET (37eKTPOHHBIM KHUTAM, MPaKTHKyMaM, TecTaMm, Matepuanam EI'D u mp.).

OCHOBHBIC WCTOYHUKH:
1. B.b. Vrkun, K. B. Banaun, A. B. Pykocyes, «Martemarnka u uHGOpMaTukay: YdyebHoe mocobdue [—
4e uzn. — M.: U3znarens-ko Topropas kopropaius «/lamkos u K°», 2016. —468 c.
2. M. W. laGynun, M. B. Tkauépa, H. E. ®énopona, O. H. [lobpoBa «Anrebpa u Hayana

MaTeMaTU4YeCKOro aHanu3ay. Jumnakrnueckue marepuaisl. 10 knace: uzn.— M. : [Ipocsenienue,

2012

Jlng npenonasarenei

1. ®enepanbheblii 3akoH 0T 29.12.2012 No 273-D3 «O06 o6pazoBanuu B Poccutickoii denepamum.



2. Tlpukaz MunucrepctBa oOpa3zoBanuss W Hayku PD ot 17.05.2012 No 413 «OO6 yTBepkIeHUH
(dbenepalbHOTO TOCYIapCTBEHHOTO 00pa30BaTEeNBbHOIO CTaHAapTa CcpeaHero (MoJiHOoro) ooémero o0-
pa3oBaHUY.

3. [Ipuka3z MunuctepcTBa oopazoBanus U Hayku PO ot 29.12.2014 Ne 1645 «O BHeceHWH U3MEHEHUH B
[Tpuka3z MunncrepcTBa oOpa3zoBanus U Hayku Poccuiickoit @enepaunn ot 17.05.2012 Ne 413 «"O06
YTBEpKICHUH (DeiepasbHOro rocyaapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CPEeIHEro (TIOJHOTO) 001Iero
oOpazoBaHus"».

4, Tlucemo [enaprameHTa TOCYyIapCTBEHHOW TMOJMTHKU B cdepe MOAroToBKH paboumx kamapoB u 10
MunucrepctBa obpazoBanus u Hayku P ot 17.03.2015 Ne 06-259 «PexomeHmanuu 1o OpraHU3alyuu
TIOJTyYCHHSI CPEHEr0 00IIero oOpa3oBaHUsl B MpeesiaXx OCBOCHHsI 00pa30BaTENbHBIX MPOTPAaMM CPEIHETO
npodeccCHOHATBPHOTO 00pa3oBaHMs Ha 0a3e OCHOBHOIO O0Iero oOpa3oBaHHs C y4eTOM TpeOOoBaHMMI
denepambHBIX TOCYIapCTBEHHBIX 00pa30BaTEeNBHBIX CTAaHAAPTOB W MOJTy4aeMol Tmpodeccuu WiIn
CTELUATBHOCTH CPEIHEr0 MPOPeCcCHOHATBHOTO 00pa30BaAHUY.

5. bammakoB M. M. MaremaTuka: KH. JUIsl IperoAaBaTelis: MeTo. nocooue. — M., 2013

6. bammMakos M.U., I{piranos 111.M. Meroauueckoe mocodue misg noarorosku k EI'D. — M., 2011.

gﬂ}l CTYJICHTOB

1. AmumoB II.A. u ap. Marematuka: anrebpa M Hayaja MaTeMaTHMYECKOTO aHajIN3a, I'€OMETPHsL.
AnreOpa ¥ Hadajga MaTeMaTHYeCKOro aHaiau3a (0a30BbIA M yriayOiaeHHBINM ypoBHHU).10—11 kimacchr.
— M., 2014.

2. Aranacsn JI. C., byryzoB B. ®., Kamommes C.b. m ap. Maremaruka: anreOpa u Hadaia

MaTeMaTHueckoro aHanuza. ['eomerpus. ['eomerpust (6a30Bblii U yriayOseHHblii ypoBHH). 10—11

Kiaccel. — M., 2014.

BammakoB M. M. MaTtemaruka: y4eOHHK Ui CTYIl. YUPEXACHUH cpel. mpod. oOpa3oBaHUs. —

. M., 2014.

BammvakoB M. U. Matemaruka. COOpHUK 3a/1a4 MpOQHILHON HAIlPaBICHHOCTH: y4el. mocoOue s

CTYIl. yUpexaeHuit cpen. mpod. oopazoBanus. — M., 2014.

6. bammakoB M. . Marematuka. 3agauyHuk: yded. mocobue s CTYA. YUPEKIACHHA cpen. mpod.
obOpazoBanusi. — M., 2014.

7. bammakoB M. . Maremaruka. DneKTpOHHBIN y4e0.-METO/]. KOMIUJIEKC ISl CTY. YUpPEeXICHHMA
cpen. mpod. oopazoanuss. — M., 2015.

8. bammakoB M. U. Maremaruka (6a30Bbrii yposens). 10 kmace. — M., 2014.

9. bammaxoB M. M. Marematuka (6a30Bbiii ypoBeHs). 11 kimace. — M., 2014,

10. bammmakor M. U. AnreOpa u Hayana anaimsa, reomerpust. 10 kimacc. — M., 2013.

11. bammmakoB M. M. Martematuka (0a3oBbiii ypoBeHb). 10 kimacc. COopHUK 3amad: y4uebd. mocooue. —
M., 2008.

12. bammmakoB M. . Maremaruka (6a30Bbiii ypoBeHb). 11 kmacc. CoopHHK 3amad: ydel. mocobue. —
M., 2012.

13.T'yce B.A., I'puropeeB C.I'., UBonruna C.B. Marematuka misi mpodeccuii ¥ cHenuaibHOCTe!
COIMATBHO-9KOHOMUYECKOTO TTPOPIIISL: YICOHUK TSI CTYA. YUPEKIECHUU cpea. mpod. oOpa3oBaHuUs.
— M., 2014.

14. Konsirun 10. M., TkaueBa M. B, ®enepoa H. E. u nap. Maremaruka: anre6pa u Hayanga mare-
MaTHYECKOro aHaim3a. AsreOpa M Hadajga MaTeMaTHYecKoro aHainu3a (0a30BbIM M yriyOJIeHHBIN
ypoBaHM). 10 kimace / mox pen. A.b. Xuxuenko. — M., 2014.

15. Konsirun FO. M., TxaueBa M. B., ®enepoBa H. E. u np. Martemaruka: anreOpa W Hadana mare-
MaTUYECKOro aHaiam3a. AnreOpa M Hayajga MaTeMaTHYecKoro aHanu3a (0a30BBIA W YIITYOJCHHBIN
ypoBHH). 11 knacc / mox pex. A. b. XKwkuenko. — M., 2014.

o~ w

16. Konmoropos A.H. u np. Anrebpa u Hagyana ananusa. 10 (11) k. — M., 2010.



17. Nanmasa A.A. Maremaruka: yaeOHuk — M.: @opywm, 2008.

HNuTepHeT-pecypenl

www.feior.edu.ru (MapopMaoHHble, TPEHUPOBOYHBIC i KOHTPOJIbHBIE MaTepHaibl). WwWw.sehool-
eolleetion.edu.ru (Eaunas koyeKiun U poBBIX 00pa30BaTEIbHBIX PECYPCOB).

JIOTIOTHUTEIHFHBIC MCTOYHUKH
JIng npenonasaresiei

1. Briroackuii M.fl. CripaBounuk o snementapHoii Matematuke. M. [Ipocsemenue, 2009 r.
2. Beronckuit M. 4. CripaBouHMK 110 BhIcHIeH MmaTemaTuke. M.:Pockuanra,2009

3. www.aonb.ru/depart/is/mat.pdf [{ns yuureneit MaTeMaTHKH.
4
5

www.imc-new.com/index.php/teaching.../210-2011-04-19-06-23-55 MeToanueckie peKOMEH,IAIIHH.
WWw.nsc.ru/win/mathpub/ maremaTuueckue myonuKanyuu

Z!.J'Iﬂ CTV/ICHTOB

Brironckuit M., CripaBounuK 110 31eMeHTapHoM Mmatematuke. M. [Ipocsemenne, 2009 r.
Boironckuit M. 4. CripaBounuk o Beiciiei maremaTtuke. M.:Pockuaunra,2009

http://www.bymath.net/  Maremarndeckas mkosa B MlaTepHere.

uztest.net/course/view.php?id=11 OnumMmuaabl M0 MaTEMaTHKE

WWW.nsc.ru/win/mathpub/ marematudeckue myoauKamyum
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOI'O ITPEJIMETA

Conep:xanue DopMbI U METOAbI
PesynabTaTsl 00yueHust
o0yueHmust KOHTPOJISAA ¥ OIleHKH
(oCHOBHBIE BUABI 1€SITEJILHOCTH 00y4aI0IIMXCH)
pe3yJabTaToB 00y4eHUs
BBenenue 3HaTh POJIHL MAaTEMATHKH B HAyKe, TEXHHKE, Ornenka YCTHBIX u

HSKOHOMUKE, HH()POPMALIMOHHBIX TEXHOJIOTUSAX U
MPaKTUYECKOU JesATeTbHOCTH. O3HAKOMIIEHUE C
HEJIAMU U 3aJa4aMi U3YUCHUSA MAaTCMATUKU TTPpH
ocBoernu npodeccuii CI10 u cienmansrocteit CITO

NMHUCbMCHHBIX OITPOCOB

Pa3zBuTHe nousiTus o
qyucae

YMeTh BBINONHATH apupMETHUECKUE JEHCTBUS HAJl
YHCJIaMU, COYeTasl YCTHbIE U MMCbMEHHbIE PUEMBI.
YMeTh HAXOAUTh TPUOIKEHHBIC 3HAUCHUS BETHUNH
Y TIOTPEITHOCTEN BBIYUCICHHH (a0COTIOTHON U
OTHOCHUTEJILHON ); CPaBHEHUE YHCIIOBBIX BBIPAKEHUH.
YMeTh HaXOAUTh OITUOKU B MPEOOPA3OBAHUAX U
BBIUHCIICHUSX (OTHOCUTCS KO BCEM IyHKTaM
MIPOTPaMMBI)

OueHka MpakTUYECKUX U
CaMOCTOSITENIBHBIX padoT,
JK3aMeH

Kopuu, crenenu,
Jorapugpmsl

3HaTh NOHATUA KOPHS N-U CTENEHU, CBOMCTBA paau-
KaJIOB U MpaBUJjia CPaBHEHUs KOPHEH, OnpeieneHne
KOpHS U CBOMCTB KOPHEH, ONPEIECICHUE
PAaBHOCUJIbHOCTH BBIPAKEHUM C paJiMKaIaMu;
MIOHATHE CTENEHU C JCHCTBUTENBHBIM I10Ka3aTEIEM;
CBOMCTBA CTEIEHEN.

YMeTb BBIYUCIISATh U CPABHUBATH KOPHU; BBIMOJHATD
MPUKUIKY 3HAUCHUSI KOPHS; TPpeoOpa3oBbIBATh
YHCIIOBbIE U OYKBEHHbIE BBIPAXKECHHUS, COJIEPIKALIIIE
paJMKAaIbI;

BBITIOJIHATH pacyeThl Mo (GopMyiaM, coaepsKalue
pasvKaJIbl, OCYHIECTBIISASI HEOOXOAUMBIE MOACTAHOBKU
U ipeoOpazoBaHusl. YMETh peuaTh uppanuoHaaIbHbIe
YpaBHEHHUSI; HAXOIUTh 3HAUEHHUE CTENIEHH, UCIIOJIb3YS
IpU HEOOXOIMMOCTH MHCTPYMEHTAJIbHBIE CPECTBA;
3aMMchIBaTh KOPHU N-i CTETIEHU B BUJIE CTETICHU C
TpOOHBIM TOKa3aTesieM U Ha000POT; BHIYUCIIATH
CTENEHU C PALIMOHAIBHBIM I10KA3aTENIEM, BBIITOJIHSS
MIPUKUIKY 3HAYEHUSI CTEIIEHU; CPAaBHUBATh CTEIIEHHU.
YMeTb mpeoOpa3oBhIBaTh YHCIOBBIE U OYKBEHHBIE
BBIp@XXEHUS, COIepIKAILE CTETIeHU, TPUMEHSS
CBOMCTBA. YMETh pelIaTh OKA3aTEIbHbIE YpaB-
HEHHUsI. YMETb peliaTh MPUKIIAIHbIC 3a7a4i Ha
CJIO’KHBIE TIPOLICHTHI

OrneHKa YCTHBIX
MHUCbMEHHBIX OMPOCOB

OneHka NpakTU4ECKUX U
CaMOCTOSITENIBHBIX padoT,
9K3aMeH

)51

IIpeodpa3oBanne
aJredpanvecKux
BbIPAKEHU I

YMeTb BBITIOHATH TPEOOPa30BaHNE BEIPAKECHHM, C
IpUMEHEHHEM (OpMYIl, CBA3aHHBIX CO CBOMCTBAMU
CTereHel u norapumMoB. YMETh OnpeaessaTh
00JIaCTH AOMYCTUMBIX 3HAUEHUH JOTapu(PMHUECKOTO
BBIP)XEHUS. ¥ METh pelarh JorapupmMuueckue
YpaBHEHHUSI

OueHka MpakTUYECKUX U
CaMOCTOSITENIbHBIX padoT,
JK3aMeH

OcHOBHBIE NOHATHSA

W3ydenue paguaHHOr0 METO/1a U3MEPEHHUS YTIIOB
BpAILICHUS U UX CBSI3U C TPaAyCHOU MEPO.

OueHka mpakTUYECKUX U

TPUT'OHOMETPUUN CaMOCTOSITENIbHBIX padoT,
N306paxkeHne yrioB BpallleHus: Ha OKPY>KHOCTH,
COOTHECEHHE BEJIMYMHBI YIJIa C €ro pacroyiokenuem., | JK3aMCH
3HaTh ompeneseHne TPUrOHOMETPUUECKUX ()YHKITHI
AJIg yIJI0B IMTOBOPOTa U OCTPBIX YITIOB OueHka YCTHBIX U
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA M OOBSICHEHHE UX ITHCHMEHHBIX OTPOCOB
B3alMOCBS3U
OcHOBHBIE YMeTh IMPUMCEHATE OCHOBHEIC TpHFOHQMeTqueCKHe OueHKa MPAKTHYECKUX U
TPUTOHOMETPHYECKHE | TOXKICCTBA JIJISl BEIUMCIICHHS 3HAUCHU I
® . CaMOCTOSITENTLHBIX PaboT
TOXKAeCTBA TPUTOHOMETPUUECKHUX (PYHKIIMM 110 OAHON U3 HUX P ’
9K3aMeH
IIpeoOpa3oBanus 3HaTh OCHOBHbIE (POPMYIIbI TPUTOHOMETPHH:
npocTeimux (hOpMyIIBI CIOXKEHUS, YABOCHUS, IpeoOpa3oBaHus
TPUTOHOMETPH- CYMMBI TPUTOHOMETPUYECKUX (DYHKIINI B

YEeCKHUX BBIPAKEHHH

MIPOM3BEICHNE U POU3BEACHUS B CYMMY U

OneHKa yCTHBIX U




MPUMEHEHHUE MPU BBIYUCICHUN 3HAYECHUS
TPUTOHOMETPUUYECKOTO BBIPAKEHUS U YIIPOILICHUS
ero.

3HaTh CBOMCTBA CHMMETPUHU TOUYEK HA €IMHUYHON
OKPY>XKHOCTH U IPUMEHEHUE UX JJIs BBIBOJA POpMYTT
MPUBEIECHUS

IMUCbMCHHEIX OITPOCOB

pocrenmmue YMmeTh pemats 1o popmyiaam u j OLeHKa MPaKTUYECKHX M
TPUIOHOMETPHYECKHE | TPUTOHOMETPUUYECKOMY KPYTy MPOCTEHIINE
ygaBHeHI/Iﬂ 1}1) TPHTOHOMETPHYECKHE YPABHEHHUS. Y METh IPUMEHTh | SO0 CTOATCIRHBIX pador,
HepaseHcmea 061uI/IUe METO/IbI PEIICHUsI ypaBHEHUH (TpuBeeHNe k| YK3aMEeH

JTMHEUHOMY, KBaJJPaTHOMY, METO] Pa3JI0KEHHS Ha

MHO>KUTENH, 3aMEHbI IEPEMEHHON ) IPU PEeLICHUN

TPUTOHOMETPUUYECKUX YPAaBHEHUM. Y METh OTMEUATh

Ha Kpyre pelIeHus NPOCTEHITUX TPUTOHOMETPH-

YECKHUX HEPABEHCTB
ApKcuHYC, 3HaTh MOHATHS OOPATHBIX TPUTOHOMETPHYCCKUX OLEHKa YCTHBIX U
APKKOCHHYC, ¢byHKIMi. 3HaTh OINpeieleHns apKCUHYca,

APKTAHTECHC YU 1A

apKKOCHUHYCA, apKTaHT€HCa YucIa.
YMeTb NPUMEHSTh BX, U300pakas Ha €IUHUYHOMN
OKPYKHOCTH IIPY PELICHUU YPAaBHEHUI

NMHUCbMCHHBIX OIIPOCOB

OueHka MpakTUYECKUX U
CaMOCTOSTEIIbHBIX PaboT,
JK3aMeH

DyHKIUH.
IHousTHe 0
HeNpepbIBHOCTH
GyHKIuMn

3HaTh NOHATUS EPEMEHHOU, IPUMEPDI
3aBHCHUMOCTEN MEKy IEPEMEHHBIMU; TIOHATHE
rpaimca, OIpeeIICHUE TPUHATIEKHOCTH TOUKH
rpauKy (GyHKIMH; onpeieneHne QyHKIUH.
YMeTs onpenensts no Gopmyse npocTeieit
3aBUCUMOCTH, BUJIa ee rpaduka; BbIpaxarhb IO
(bopmyIe oJIHy IEPEMEHHYIO Yepe3 IPYTrHe;
HaXO/UTh 00JIACTH OTIPENIEICHUs U 00JacTh
3HaYeHUU PYHKLIUU

OlLieHKa YCTHBIX U
MUCbMEHHBIX OITPOCOB

OneHka NpakTU4ECKUX U
CaMOCTOSTEIIbHBIX PaboT,
9K3aMeH

CgpoiicTBa PyHKUIMH.
I'padpuueckas uurep-
nperanus. Ilpumepsl
(pyHKIIHOHAIBHBIX
3aBHCHMOCTe B
peajibHBIX Mpoueccax
U SIBJICHUSAX

3HaTh IpUMEPHI (PYHKIIMOHATBHBIX 3aBUCUMOCTEH B
peaNbHBIX MIPOLIECCAX U3 CMEXKHBIX TUCLHUILINH.
O3HakoMJIEHHUE C JI0KA3aTEIbHBIMU PACCYKICHUSIMU
HEKOTOPBIX CBOKCTB JIMHEMHOW U KBAIPATUYHOU
(GbyHKIMH, TPOBEICHUE UCCIICIOBAHMS JIMHEHHOM,
KYCOYHO-TMHEHHOH, TpOOHO-IMHEHHON U KBapa-
TUYHOUN (YHKIIUN, TOCTPOEHUE UX TPaduKOB.
YMeTh BBIIONHSTH MOCTPOCHHUE U YTEHHE TpauKOB
¢dbynxumii. Uccnenopanue ¢pyHakumun. CocTaBieHHe
BUJIOB (DYHKIIMI 110 JTaHHOMY YCIIOBHIO, pEIICHHE
3aJa4 Ha SKCTpeMyM. BrInoiHeHue npeodbpa3zoBaHuit

rpaduka GyHKIHH

OLeHKa YCTHBIX U
MUCbMEHHBIX OITPOCOB

OneHka NpakTU4ECKUX U
CaMOCTOSITENIBHBIX padoT,
9K3aMeH

OoOpaTHble GyHKIUM

3HaATh noHAMUSA 0OPAMHOU YHKYUU,
oTpeziefieHUue BUJA U nocmpoenue epaghuxa
0OpamHoll yHKYUU, HAXOIHCOEHUEe ee 0baacmu
onpeodeneHus u 0b1acmu 3HaA4eHul.
O3HaKOMJICHHE C TIOHITHEM CIIOKHOU (PYHKITUH
YMeTb NPUMEHSITh CBOMCTB QYHKIIUHA MPH
UCCIIETIOBAaHUH YPAaBHEHUN U PELICHUH 33/1a4 Ha
KCTPEMYM.

OlneHKa yCTHBIX U
MUCbMEHHBIX OMTPOCOB

OneHka NpakTUYECKUX U
CaMOCTOSATEIbHBIX PadoT,
9K3aMeH

CreneHHble, MOKa3a-
TeJbHbIE,
JorapupmMuyeckue u
TPUTOHOMETPHYECKHUE
¢pynkuuun. OépaTnsbie
TPUTOHOMeETpHYecKHe
byHKun

3HaTh NOHATUE HEMPEPHIBHOW MEPUOIUYECKON
dbyHKIMH, GOPMYIUPOBAHUE CBOUCTB CHHYCA U
KOCHHYCa, IOCTpoeHue ux rpadukoB. O3HaKOMIICHHE
C TIOHSATHEM TAPMOHUYECKUX KOJICOaHUIA U TIpUMepa-
MU TAPMOHHYECKUX KOJICOAHU ISl OTTUCAHHUS
MIPOIIECCOB B (PU3UKE M IPYTUX 001aCTIX 3HAHUS.
O3HaKOMJICHHE C TTIOHITHEM Pa3pBIBHOM
NepUuoIndecKoil pyHKIuM, (HOpMyITHpOBaHHE
CBOICTB TaHT€HCA U KOTAaHT€HCAa, IOCTPOCHHUE UX
rpaduKoB.

METh MPOU3BOJIUTH BBIUYUCIICHNE 3HAUCHUIA

OlneHKa yCTHBIX U
MUCbMEHHBIX OITPOCOB

OneHka NpakTUYECKUX U




(¢yHKUMH 1O 3HAaUYeHUIO aprymenTa. OmnpeaeeHue
MOJIOKEHUS TOUKH Ha rpaduKe Mo ee KoopJAuHaTaM 1
Hao0opoT. Mcrmonp30Banme CBOMCTB QYHKIIUM JJIS
CpaBHEHHUS 3HAUEHUH cTeneHel u Jorapudmos.
[Moctpoenue rpaduKOB CTEMIEHHBIX U
norapuMudecKkux PyHKIUNA. YMETh peliaTh
MOoKa3aTeabHbIE U JIOTapUPMUUECKIE YPAaBHEHUS U
HEPABEHCTB M0 U3BECTHHIM AJITOPUTMAM; IPUMEHSTh
cBOMCTBa (PYHKIIMH ISl CpaBHEHUS 3HAUCHUIM
TPUTOHOMETPUUECKUX BYHKIMH, pelICHUs
TPUTOHOMETPUYECKUX ypaBHeHUI. [locmpoenue
2paguxkos oOpamHvlx MpU2OHOMEMPULECKUX
qunkuuﬁ U onpeodeneHue no epaguxkam ux
ceoticme. BrimoiHeHne mpeoOpa3zoBaHus TpaduKoB

CaMOCTOSITENIbHBIX padoT,
9K3aMeH

ITociienoBaTeILHOCTH

3HaTh NOHATHUA YHUCIOBOM MOCIE0BATEIBHOCTH,
CHOCOOBI €€ 3a/JaHusl, BBIYUCIICHHUS €€ YJICHOB.
O3HnaxomaeHue ¢ NOHAmMuUeM npeoeid
nociedosamenviocmu. O3HaKOMIICHHE C
BBIYUCJICHUCM CYMMBI 66CKOH€‘IHOFO YHCJIOBOTO psaa
Ha IpUMepEe BBIYUCIIEHUSI CyMMbI OECKOHEYHO
yOBIBarOIIEH T€OMETPUICCKOM TIPOTPECCHH.

YMeTh pemiath 3a/1a4d Ha MpUMEHEeHHe (PopMyITbl
CYMMBI O€CKOHEUHO YOBIBAIOIIEH T€OMETPUUECKOM
MPOrpeccuu

OlneHKa yCTHBIX U
MMUCbMEHHBIX OITPOCOB

OneHka NpakTU4ECKUX U
CaMOCTOSITENIBHBIX padoT,
IK3aMEH

IIpousBoanas u ee
NpUMEHeHHe

3HaTh MOHATHUS TPOU3BOAHON; (OPMYIIMPOBAHUE €€
MEXaHUYECKOTr0 ¥ T€OMETPUUECKOT0 CMBICTIA;
aJITOPUTMAa BBIYMCIICHUS TPOU3BOTHON HA TIPUMEpE
BBIYMCIICHUS] MTHOBEHHOW CKOPOCTH M YTJIOBOT'O
kod(durmenTa kacaTeabHON. Y CBOSHUE TTPaBUII
mudepeHpoBanusl, TAOIHUITHI PONU3BOTHBIX
AJIEMEHTapHbBIX PYHKIMHA, TPUMEHEHUE AJIs

g depeHpoBaHus GyHKITUA.

YMETh COCTaBJIATh YpaBHEHMS KacaTelIbHOW B
o011eM BHJIe; ypaBHEHUS KacaTelIbHON; TPOBOAUTD C
MTOMOMUIBIO TPOU3BOJHON UCCIIEOBaHUS (PYHKIINHU, 3a-
TaHHOHM (OPMYIIOi; YCTaHABIIUBAThH CBS3H CBOMCTB
(GYHKIMU ¥ IPOU3BOJHOM MO UX rpadukam;
MIPUMEHATH MPOU3BOJIHYIO JUIs pELIEHUs 3a/1a4 Ha
HaXO0XJeHUE HanOOoJbIIEro, HAMMEHbIIET0 3HAaYeHUs
Y Ha HAXOXJCHUE IKCTPEMyMa

OlneHKa YCTHBIX U
MUCbMEHHBIX OITPOCOB

OneHka NpakTU4ECKUX U
CaMOCTOSTEIIbHBIX PaboT,
9K3aMeH

IlepBooOpa3nas u
HHTerpaJj

3HaTh MOHATHUS UHTErpajia ¥ IEPBOOOPA3HOMN;
MIpaBHJIa BEIYKCIICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona— JleliOHuma.

YMeTh penath 3aJauu Ha CBS3b IEPBOOOPA3HOI U ee
MIPOU3BOIHOM, BEIYMCICHUS IEPBOOOPA3HOM IS
NaHHOW (YHKIUU; HA IPUMEHEHHE UHTEerpaa JJis
BBIUHCIICHUS (PU3NYECKUX BEJIMYMH U IIOMIAeH

OlLeHKa YCTHBIX U
MMUCbMEHHBIX OITPOCOB

OueHka MpakTUYECKUX U
CaMOCTOSITENIbHBIX padoT,
JK3aMeH

YpaBHeHus u
CHCTEMBbI YPABHEHHH
HepaBencrBa u
CHCTEMBI HEPABEHCTB
¢ AByMH
nepeMeHHbIMH

3HaTh NPOCTEUIINE CBEICHUSIMU O KOPHSIX
anreOpandyeckux ypaBHEHUH, OHATHUS HCCIEIOBAHUS
YPABHEHUU U CUCTEM YPABHEHUMN; TEOPUU
PaBHOCUIILHOCTH YpaBHEHUM U ee mpuMeHeHus . [1o-
BTOPEHUE 3aIIMCH PEIICHUS CTAHIaPTHBIX YPaBHEHUH,
IIPUEMOB IIPe0Opa30BaHUs YPaBHEHUHN AJIs CBEICHMUSI
K CTaHAAPTHOMY YpPaBHEHHUIO.

YMeTh peniats paloHaabHbIE, UPPAllMOHAIbHBIE,
ITOKAa3aTeIbHbIE U TPUTOHOMETPUYECKUE YPABHECHUS U
CUCTEMBI; UCIIOJIb30BaTh CBOUCTBA U TPA(PUKH
byHkuui A pemienus ypasuenuii. [losropenue
OCHOBHBIX IIPUEMOB PELIEHUS cUcTeM. Pemienne
YPaBHEHHH C IPUMEHEHUEM BCEX ITPHUEMOB
(pa3noxeHus: Ha MHOKUTEIH, BBEJICHUS HOBBIX
HEU3BECTHBIX, MMOACTAHOBKH, TpapmuecKoro MeToa).
Pemenne cucreM ypaBHEHUN ¢ IPUMEHEHUEM
Pa3NUYHBIX CIOC000B. O3HAKOMIICHHE C OOIIUMHU
BOIIPOCAMH PEILIECHUS HEPABEHCTB U MCIOIb30BaHUE

OlneHKa yCTHBIX U
MUCbMEHHBIX OITPOCOB

OneHka NpakTU4ECKUX U
CaMOCTOSITENIBHBIX padoT,
9K3aMEH




CBOUCTB U Irpa)uKOB (PYHKUUH NP pEILICHUH
HepaBeHCTB. PenieHre HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHUEM PA3IIUYHBIX CIIOCOOOB.
[IpumeHeHne MaTEMaTUYECKUX METOJOB [
pELIEHNUs COIepKaTENbHbBIX 3a1a4 U3 PA3INYHBIX
oOJacTelt HayKH U IpakTUKU. MIHTepripeTnpoBaHue
PE3YJIbTATOB C YUYETOM pPealIbHbIX OTPaHUYEHUN

OCHOBHBIC NOHATHUSA
KOMOUHATOPHKH

3HaTh MOHATHS KOMOWHATOPUKHU: pPa3MEIICHUSIMHU, CO-
YeTaHUSAMHU, IEPECTAaHOBKAMU U (GOPMYJIBI ISl UX
BBIYUCIICHUS; 00BSCHEHHE U IPUMEHEHUE (popmyn
JUIs1 BBIYMCIICHUS Pa3MEIlCHH, TIePEeCTaHOBOK U
coYeTaHMil npu pemeHnu 3aaad. O3HaAKOMIIEHHUE C
o6uHomoM HproToHa u TpeyronpHuKoM [lackais.
YMeTb UCTIO0Ib30BaTh MpaBMiia KOMOMHATOPUKU U
MPUMEHSTh UX TPHU PEeHIeHUH KOMOMHATOPHBIX
3a/a4. YMeTh peniatb KOMOMHATOPHBIE 3aJa4l
METOAOM repedopa U Mo MPaBUIy YMHOKEHHUS;
MPAaKTUYECKHE 337a4YM C UCIIOJIb30BaHUEM MTOHATHH U
MPaBUII KOMOMHATOPUKH

OlneHKa yCTHBIX U
MUCbMEHHBIX OITPOCOB

OueHka MpakTUYECKUX U
CaMOCTOSITENIBHBIX padoT,
JK3aMeH

JJIeMeHTbI TEOPHH

3HaTh KIAaCCHYECKOE OIpPCaACIICHUEC BCPOATHOCTH,

OneHKa yCTHBIX U

BepOsAATHOCTEI CBOHCTB BEPOSTHOCTH, TEOPEMBI O CyMME .| mHchMennbIX OMPOCOB
BEPOATHOCTEH; MPUMEPHI BBIYUCIICHUS BEPOITHOCTEH
YMeTh pemaTh 3a1a4i Ha BEIYMCIEHUE BEPOATHOCTEN
COOBITHI OneHKa MPaKTUYECKUX
paboT, sK3aMeH
l'[peHCTa?neﬁHne 3HaTh MPEICTABJICHUE YHUCIOBBIX JaHHBIX U UX OLIeHKA YCTHBIX U
JAHHBIX (Ta0aUIbI, XapaKTePUCTHKHU.
AMATPAMMBI, YMeTh pelath NpakTHIeCKUE 3a1aun Ha obpaborky | THCPMCEHHEIX OMPOCOB
rpadpukn) YHCIIOBHIX JAHHBIX, BEIYUCIIATH WX XapakTepucTuky | OLCHKA IPaKTHICCKUX H
CaMOCTOSTEIIbHBIX padoT,
9K3aMeH
Ipsimble u 3HaTh (POPMYIHUPOBKU U JI0KA3aTEIbCTBA, OLCHKA YCTHBIX
ILUIOCKOCTH B MPU3HAKOB B3aMMHOI'O PACIIOJIOKEHHUS MIPSMBIX U
NMPOCTPAHCTBE IJI0CKOCTEH; GOopMyTUpOBaHUE ONpeeSICHUH, TTMCBMCHHBIX OIPOCOB

IIPU3HAKOB U CBOMCTB NapaJlIEIbHBIX U
MEPIEHIUKYIISIPHBIX IUIOCKOCTEH, ABYTPAaHHBIX U
JIMHENHBIX YIIIOB; ONUCBIBAHUE PACCTOSHUSA OT TOUKH
110 IJIOCKOCTH, OT MPSIMOM 10 TNIOCKOCTH, MEKIY
IJIOCKOCTSIMU, MEKIY CKPEIIMBAIOIIMMHUCS
IPSIMBIMH, MEXAY IPOU3BOJIBHBIMH (pUTypaMu B
IIPOCTPAHCTBE. Y METh BBIIOJIHATH PACIIO3HABAHKE HA
4epTeXkKaX U MOAEIAX Pa3IMYHBIX CIIy4aeB B3aMMHOIO
PacIoI0KEeHUs NPAMBIX U IIOCKOCTEH,
apryMEHTHPOBAHHUE CBOMX CYKICHUM;
(bopMyIHpOBaHUE U JOKa3bIBAHUE OCHOBHBIX TEOPEM
0 PAaCCTOSHUSAX (TEOPEM CYIIECTBOBAHHUS, CBOMCTBA).
O3HaKOMJICHHME C TOHATHEM NIAPAJUIEIBHOTO
IIPOEKTUPOBAHMS U €70 CBOWCTBAMH.
Dopmynuposarue meopemol 0 NIOWAOU
OpPMO2OHANLHOU NPOEKYUU MHO20Y 20 IbHUKA.

YMeTb BBINIOIHATE IOCTPOEHUS YIIIOB MEXKIY
IPSIMBIMU, TIPSAMOM U INIOCKOCTBIO, MEXIY
IJIOCKOCTSIMHU.

YMeTb NIPUMEHATH IPU3HAKU U CBOMCTBA
PacMoI0KEHUs NPSIMBIX U INIOCKOCTEH NTPU PELICHUH
3aja4. YMeTh U300paxkaTh Ha PUCYHKaX U
KOHCTPYMPOBAaTh Ha MOACIIAX MEPHEHIUKYIISAPBI U
HAaKJIOHHBIE K IJIOCKOCTH; NPAMBIX, [apAJICIIBHBIX
IIJIOCKOCTEM, YIJIOB MEXKIY NPSMOM U IIJIOCKOCTBIO U
00OCHOBBIBaTh NOCTPOEHUS. ¥ METh pellIaTh 3a/lauu
Ha BBIYMCIICHUE T€OMETPUYECKUX BEJIINYUH. Y METh
n300pakaTh Ha 4epTekax U MOJEISIX PAcCTOSTHUE U
00OCHOBBIBATh CBOM CY)KJICHHSI; ONIPEACTATH U
BBIYUCIIATH PACCTOSIHUM B IIPOCTPAHCTBE. Y METh
IPUMEHSATH (POPMYIIBI M TEOPEMBI ITITAHUMETPUU IS

OueHka MpakTUYECKUX U
CaMOCTOSITENIbHBIX padoT,
JK3aMeH




pelICHus 3aa4; TCOPUN JIS 060CHOBaHI/I$I
MOCTPOEHUI U BBIYUCICHUN. Y METh IPEACTABIIATH
apryMEeHTHPOBAHUE CBOMX CYXJIECHUU O B3aUMHOM
pacno0KEHUH MPOCTPAHCTBEHHBIX (QUTYD

MHoOrorpaHHUKHU

3HaTh ONpPEAENICHUS U XapaKTEPUCTUKHU Pa3IMYHbIX
BHJIOB MHOTOTPAHHUKOB, IEPEUNCIIEHUE UX
AJIEMEHTOB U CBOMCTB. O3HAKOMIJIEHHE C BUAAMHU
CUMMETPHUI B IPOCTPAHCTBE, GOPMYITUPOBAHUE
OINPEJIECTICHUN U CBOMCTB. XapaKTepUCTUKA
CUMMETPUH TEJI BPALIEHUSI U MHOTOI'PAaHHHUKOB.
YMeTh BBITIOHATH N300paskeHne MHOTOTPAHHUKOB U
MIOCTPOCHHE Ha N300PAKEHUIX U MOJEIIAX
MHOTI'OTPaHHUKOB. BbIYnCIeHNE TNHEUHBIX
3JIEMEHTOB U YIJIOB B MPOCTPAHCTBEHHBIX
KOH(UTYypaIusaxX, apryMeHTUPOBAHHE CBOUX
CYXXJIeHUH. XapaKTepUCTHKA 1 N300pakeHue
CEUCHMUS, PA3GEPMKU MHO202PAHHUKOB,
BBIYMCIICHHE TUIOIIAJIE TOBEPXHOCTE.
[TocTpoeHne mpocTeHIuX ceueHuit Kyoa, MPU3MBI,
nupamusl. [I[puMenenne GpakToB U CBEACHUN U3
TJIAHUMETPUH.

[IpumeHeHne CBONCTB CUMMETPUH TIPU PEILICHUN
3ajau. Mcnonp3oBaHue npuoOpeTeHHBIX 3HAHUH JUIs
MCCIIEI0BAHUS U MOJIETMPOBAHUS HECIIOKHBIX 3a/au.
N3006paxkeHre OCHOBHBIX MHOTOI'PaHHUKOB U
BBITIOJIHEHUE PUCYHKOB IO YCJIOBHSM 33724

OlneHKa yCTHBIX U
MUCbMEHHBIX OITPOCOB

OueHka MpakTUYECKUX U
CaMOCTOSITENIbHBIX padoT,
JK3aMeH

Tena u moBepxXHOCTH
BpallleHUs

3HaTh BUJIbI T€J BpalleHusl, (OPMYITHPOBKU UX
OmnpeAeIeHU! U CBOUCTB. DOPMYIIMpPOBaHUE TEOPEM O
CEUYEHHH I11apa TUIOCKOCThIO U TNIOCKOCTH,
KacaTeNbHOU K cdepe. XapaKTepucTuka u
n300paXkeHue TeJ BpalleHUs], UX pa3BepTKH, ce-
YEHUSI.

YMeTh pemars 3a1a4u Ha HOCTPOCHHUE CCUCHUM, .
BBIYMCIICHHUE JUINH, PACCTOSIHUM, YIJI0B, IUIOMIA/IEH.
[IpoBenenune nqoka3aTeabHBIX PACCyKICHUMN MPU
peuIeHuy 3a1ay.

[Tpumenenne cBONCTB CUMMETPUM TIPU PEILICHUN
3aJ1a4 Ha TeJla BpallleHusl, KOMOWHAIUIO TeJl.
N3006paxeHne OCHOBHBIX KPYTJIBIX TEJ U
BBIITOJIHEHUE PUCYHKA 10 YCIIOBUIO 3a/1a4U

OlneHKa yCTHBIX U
MUCbMEHHBIX OITPOCOB

OueHka mpakTUYECKUX U
CaMOCTOSITENIBHBIX padoT,
JK3aMeH

HN3mepenus B
reoMeTpuu

3HaTh MOHATHS IUIOIAIN U 00beMa, AKCUOMBI U
CBOMCTBA; TEOPEMBI O BBIUHCICHUH 00bEMOB
MIPOCTPAHCTBEHHBIX TEIT; (DOPMYII JJIsl BEIYUCICHHUS
IJIOIIAeH TOBEPXHOCTEH MHOTOIPAHHUKOB U TEII
BpAILLIEHUS; METO/IbI BBIYMCIICHHUS TUIOLLAIN
MMOBEPXHOCTHU CHEpPHI.
YMeTh pemaTe 3a1a4i Ha BBIYUCIIEHUE TUIOLIAAEN
IJIOCKUX (UTYpP ¢ TPUMEHEHUEM COOTBETCTBYIOIINUX
OopMyJl ¥ (aKTOB U3 IUIAHUMETPHUH; Ha TPUMEHEHHE
OpMYJT BBIUKCIICHHSI 00bEMOB; Ha BBIYUCIICHUE
IUTIOIIAZEN TOBEPXHOCTH IPOCTPAHCTBEHHBIX TEI

OlneHKa YCTHBIX U
MMUCbMEHHBIX OITPOCOB

OueHka MpakTUYECKUX U
CaMOCTOSTEIIbHBIX PaboT,
JK3aMeH

Koopaunartsl n
BEKTOPbI

3HaTh NOHATHUSL BEKTOPA; CBOMCTBA BEKTOPHBIX
BEJIMYUH, IPaBUIIa Pa3JIOKEHUsI BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABUIT HAXOXKICHUS
KOOPJMHAT BEKTOPa B MPOCTPAHCTBE, MPABUIIA
JIEUCTBUI C BEKTOPAaMH, 3aJJaHHBIMA KOOpJIMHATAMU;
CKaJIIPHOTO ITPOU3BEIEHUSI BEKTOPOB, BEKTOPHOTO
ypaBHEHUS NMPSAMOHN U TNIOCKOCTU. O3HAKOMJIEHHE C
J0Ka3aTelIbCTBaMHU TEOPEM CTEPEOMETPHUU O B3a-
MMHOM PacoJIOKEHUH NPSMBIX U IUIOCKOCTEH €
HCII0JIb30BaHUEM BEKTOPOB

N3ydeHue nekapToBOil CUCTEMBbI KOOPJIUHAT B
MIPOCTPAHCTBE, IOCTPOCHUE T10 3a/IaHHBIM KOOPIU-
HaTaM TOYEK U MJIOCKOCTEH, HaX0KJIeHUE KOOPAUHAT
TOYEK. YMETh HAXOJAUTh YPABHEHUM OKPYXKHOCTH,

OneHka yCcTHBIX U
MUCbMEHHBIX OITPOCOB

OrneHka NpakTUYECKUX U
CaMOCTOATEIbHBIX PadoT,




cdepsbl, IITOCKOCTH; BEIYUCIATH PACCTOSTHUA MEXKITY 3K3aMEH
TOYKaMHU; PUMEHSITh TEOPUH TP PEUICHUH 3a/1a4 Ha
NEUCTBUSA C BEKTOPAMH; KOOPAMHATHBIA METO/I,
BEKTOPOB [IJIsl BEIYMCIICHUS BEJIMYMH YTJIOB U
pacCTOSHUU.




5. IMCT AKTYJIU3AIMU TPOI'PAMMBbI

Jara BHecéHHbIE MI3MEHEHN S
aAKTyaJIu3aluu




Ipunooicenue 1

IJIAHUPOBAHUE YYEBHBIX 3AHSATUM C UCITIOJIb30BAHUEM AKTUBHBIX U
HUHTEPAKTHUBHBIX ®OPM U METO/1OB ObYYEHUA

Ne Kou- AKTHBHBbIE U dbopmupyembIe
Tema y4yeOHOIro

n/n BO UHTEpPaKTUBHbIC (OopMBI 1 YHHUBEpCaIbHbIC yueOHbIC

3aHsTHS 4acoB MeTO/bI 00y4YeHM sl NEUCTBUA

1. CuHycC, KOCHHYC, TaHTEHC, 2 WuTepaktuBHas dopma ¢ JINYHOCTHBIE

KOTaHICHC. Panuannas HCIIOJIb30BAHHEM MYJIBTUMENA | MaTalpeIMETHBIE
MeEpa yria. IIpeIMETHBIE
2. Kom6unaropuka 2 WuTepaktuBHas dopma ¢ JIMYHOCTHBIC
HCIIONB30BAHUEM MYJIBTUMENA | MaTarpeIMETHBIE
MPEIMETHBIE
3. [IpeobpaszoBanue rpaguKoB 2 WuTepaktuBHas hopma JINYHOCTHBIE
TPUTOHOMETPHUIECK I/IH(i)OpMaI_II/IOHHO MaTaHpeI[MGTHBIe
ux GyHKIui KOMMYHHUKaTHBHBIC TIpeAMETHBIC
texHogorun/ MK T/.
4, [TokazarenpHass GyHKIUS U 2 WuTepaktuBHas hopma JIMYHOCTHEIE
ee CBOMCTBA. HNudopmarmonHo MaTanpeaMeTHbIC
KOMMYHHKATHBHBIC TEXHOIIOTHH | [peMeTHBIE
/UKT/.
5. Jlorapudmuyeckas 2 WntepakTuBHas Gopma JINYHOCTHBIE
(yHKIIUS U ee CBOHCTBA. NudopmarmonHo MaranpeaMeTHBIE
KOMMYHHKATHBHBIC TCXHOTOTHH | [peMeTHBIC
/UKT/.

0. BsaumHoe pacrnonoxeHue 2 WutepaktuBHas hopMma. JIMYHOCTHBIC
JIBYX MPSIMBIX B PaboTa mansIx rpymmnax MaTarnpeIMeTHbIE
IPOCTPaHCTBE. MIpEeIMETHBIE

7. | AxcHOMBI CTEpeOMETPUN 2 WutepakruBHas Gopma. Ypok JIMYHOCTHBIC
KOH(epeHIHs MaTanpeaIMeTHbIE

MIPEIMETHBIE

8. | IlpumeneHue NpOU3BOTHOM 2 WuTepaktuBHas hopMma. JIMYHOCTHEBIE
K HCCIIEOBAHHIO CBOICTB Yok — TenemMocT MaTtarnpeIMeTHbIE

(yHKUMH 1 K pEIIEHUIO IIpeIMETHBIE

IMPUKIIAAHBIX 3a1a9»




Ipunooicenue 2

COOTHOWEHWE TPEBOBAHUM ®I'OC CITO K C@OPMUPOBAHHOCTH
OBIINX KOMIETEHIMA U TPEBOBAHUI ®I'OC COO
K COOPMHUPOBAHHOCTH JUYHOCTHBIX, METOIIPEIMETHBIX U
MPEJMETHBIX OBPA3OBATEJIbHBIX PE3YJIBTATOB

Bupl yHUBEpCaTbHBIX YICOHBIX TEHCTBUI

OO01mMe KOMIIETEHIINT
(8 cootBerctBum ¢ I'OC CIIO no
crienuagbHOCTH/Ipodeccrn)

* TUYHOCTNHBIX.

c(OpMUPOBAHHOCTH MPEACTABIECHUIN O MaTeMaTUKE
KaK YHUBEPCAILHOM SI3bIKE HAYKHU, CPEIICTBE
MOJIETTUPOBAHUS SIBJICHUM U MPOLIECCOB, UCIX U
METOJIaX MaTeMaTHKU;

MOHMMAaHHUE 3HAYMMOCTHU MaTEMAaTHKU JJIsl HAyYHO-
TEXHUYECKOT'0 mporpecca, chOpMHUPOBAHHOCTD
OTHOIIEHUS K MaTeMaTHKe KaK K 4acTH
00111e4eI0BEYEeCKON KYIbTYPHI Uepe3 3HAKOMCTBO C
HUCTOpPUEH pa3BUTHUS MAaTEMaTUKH, YBOJTIOLUEH
MaTeMaTHYEeCKUX UJICH;

pa3BUTHE JTOTMYECKOT0 MBIIUICHHUS,
MPOCTPAHCTBEHHOTO BOOOPAXKEHUS, AITOPUTMHUECKOMN
KYJIbTYpPbl, KPHTHYHOCTH MBILIIEHUS Ha YPOBHE,
HeoOxomuMoM Jtst Oyyiiel mpohecCuoHaTbHOM
NesITeNIbHOCTH, IS TPOJOHKEHUS 00pa30BaHus U
camMo00pazoBaHMs;

OBJIaJICHHE MaTeMaTUYECKUMH 3HAHUSIMU U YMEHUSIMH,
HEO0OXOIMMBIMH B IMTOBCEIHEBHOMN KHU3HU, [
OCBOEHUS CMEKHBIX €CTECTBEHHOHAYUHBIX JUCIUILINH
Y JUCHIUTLUINH MPOPECCHOHATHHOTO IIUKJIIA, TS
MoTydeHust 00pa3oBaHus B 00JIACTAX, HE TPEOYIOIINX
yrIIyOJIeHHON MaTeMaTu4eckKoi MOATrOTOBKY;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO, B TOM
qrclie CaMO00pa30BaHUIO, Ha MPOTSHKEHUHU BCEi
KU3HU; CO3HATENIbHOE OTHOLIECHHE K HETIPEPHIBHOMY
00pa30BaHMIO KaK YCIOBHUIO YCIECITHON
po¢eCCHOHAITBHON U 0OIIECTBEHHOU JIEATEILHOCTH;
TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSTEIbHOM
TBOPYECKON M OTBETCTBEHHOM 1€ATEIbHOCTH;
TOTOBHOCTB K KOJUIGKTUBHOU PaboTe, COTPYTHUIECTBY
CO CBEpCTHHKAaMHU B 00pa30BaTEIHHOM, OOIIECTBEHHO
MOJIE3HOHU, Y4eOHO-HCCIIeI0BaTeNbCKOM, TPOSKTHON 1
IPYTUX BUAAX ACSITEIbHOCTH;

OTHOINICHHE K MPO(HEeCCHOHATLHOM IEATEIBHOCTH KaK
BO3MO>XHOCTH YYacTHs B PEIICHUU JIUYHBIX,
OOIIIECTBEHHBIX, TOCYIaPCTBCHHBIX,
00IeHaMOHATIBLHBIX TPOOJIEM;

OK 01. Beibupats criocoObI pemieHus 3a1a4d
npodeccHoHATBEHOM IeATEIBHOCTH,
MPUMEHUTEIHHO K Pa3IMYHBIM KOHTEKCTaM.
OK 02. Ocy1iecTBasiTh MOUCK, aHATU3 U
WHTEpIpeTaIuio nHpopmMauu, HeoOX0AUMOM
JUTSL BRITIOJTHEHUS 33724 TPO(eCCUOHATBLHOM
JESTeTbHOCTH.

OK 03. IlmanupoBath U peaan30BbIBATH
coOcTBeHHOE MPOGECCHOHATBHOE U
JTUYHOCTHOE Pa3BUTHE.

OK 04. PaboTtaTh B KOJJIEKTHBE K KOMaHJIE,

3¢ (HEeKTHBHO B3aMMOJICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJINEHTAMH.

OK 05. OcyuiecTBiATh yCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIHIO Ha TOCYIapCTBEHHOM SI3BIKE C
y4eToM 0COOEHHOCTEH COIHALHOTO U
KYJIbTYpHOT'O KOHTEKCTA.

OK 06. ITposBasATH rpaskJaHCKO-
MaTPUOTUIECKYIO MTO3UIIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHUE HA OCHOBE
TPaTUIIMOHHBIX 00IIEYETOBEYECKUX
LIEHHOCTEHN.

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>KaloIlel cpelibl, pecypcocOepekeHHIo,
3¢ PeKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX
CUTYaIUsX.

OK 09. Ucnonw3oBath nH(POPMAITHOHHBIC
TEXHOJIOTUU B PO ECCHOHATHHON
JESITeTbHOCTH.

OK 10. ITonp30Batbest mpodecCuoHanbHOM
JTOKYMEHTAIMeH Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

OK 11. [ImanupoBaTh NpeapUHUMATETBCKYIO
JesTeIbHOCTh B IPO(ecCHOHANBHOI cepe.

¢ MCTAlpCIMCTHBIX

YMCHUC CaMOCTOATCIIbHO OIMPCACIIATH neian

OK 01. Beibupats criocoObI pemieHus 3a1a4d
npodeccHoHABEHOM e TeILHOCTH,




JESTeTbHOCTH U COCTABJIATH IUIAHBI JESTEIbHOCTH,
CaMOCTOSITENTHO OCYIIECTBISATh, KOHTPOJIHPOBATh U
KOPPEKTHPOBATh JESTEIBHOCTh, HCIIOJIB30BaTh BCE
BO3MOXKHBIE PECYPCHI IS TOCTHKEHUS MTOCTABICHHBIX
eJIel ¥ pean3aliy TUIAHOB IS TEIIbHOCTH; BHIOMPATh
YCTEIIHBIE CTPATETUH B PA3IUYHBIX CUTYAIIUSX;
YMEHHUE MPOAYKTHBHO o0mIaThCs "
B3aMIMOJICHICTBOBaTh B MpOIlECCe  COBMECTHOM
NESTENbHOCTH,  YYHUTHIBATh  TO3UIMH  JPYTUX
YYaCTHHUKOB JEATENbHOCTH, 3((HEKTUBHO pa3peliaTh
KOH()JIUKTHI,

BIIQJICHUEC HABBIKAMHU  TI03HABATENBHOM, y4eOHO-
HCCIIEIOBATEIbCKOM M MPOEKTHOW  JEATEIIbHOCTH,
HaBBIKAMHU pa3pelieHusi MmpobieM; CrmocoOHOCTh H
TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METO/OB
pelleHus  MPAKTUYECKUX  3a7ad, M[PUMCHEHHIO
Pa3IMYHBIX METOAOB TIO3HAHUS;

TOTOBHOCTh W CIOCOOHOCTh K CaMOCTOSTEIbHOM
WH(POPMAIIMOHHO-TT03HABATEIIHHON NeSITeTTbHOCTH,
BKJIIOYass YMEHHE OpPHUEHTHUPOBATHCS B Pa3IUYHBIX
WCTOYHHUKAX HH(OpMAIK, KPUTHUYECKH OICHUBATH U
WHTEPIPETUPOBATh, HHPOPMAIIHIO, MOIY4aeMyl0 U3
pa3IMYHBIX UCTOYHHUKOB;

BIIQJICHUE S3BIKOBBIMH CPEACTBAMH: YMEHUE SICHO,
JIOTHYHO W TOYHO HW3JIaraTh CBOIO TOYKY 3PCHUS,
MCIOJIb30BaTh aJICKBATHBIC SI3BIKOBBIE CPENICTBA;
BJIaJICHIE HaBBIKAMH ITO3HABATEILHOU pe(IeKCHH KaK
OCO3HAHUS COBEPIIAEMBIX JEHCTBUIA M MBICTUTEIBHBIX
MPOIIECCOB, X PE3YJIbTATOB U OCHOBAHHM, T'PAHHMIL
CBOETO 3HAHWS M HE3HAHWS, HOBBIX IMO3HABATEIHHBIX
3aJa4q ¥ CPENICTB TSl UX TOCTH)KCHUS;

LEJCYCTPEMJICHHOCTh B TOWCKAaX ©  IMPUHITHH
pelIeHuH, COOOpa3WTEeNbHOCT M HHTYHIIHS,
Pa3BUTOCTh  NPOCTPAHCTBEHHBIX  INPEACTABICHUM;

CIIOCOOHOCTh BOCHPHUHHMMATH KpPacoTy M TapMOHHIO
MUDA;

MPUMEHHUTEIHLHO K Pa3JIMYHBIM KOHTEKCTaM.
OK 02. Ocy1iecTBasiTh MOUCK, aHATU3 U
WHTEpIpeTaIuo nHpopmMauu, HeoOX0AMMOM
JUTSL BRITIOJTHEHUS 337249 TPO(heCCUOHATBLHOM
JeSITeTbHOCTH.

OK 03. IlmanupoBath U peaan30BbIBATh
coOcTBeHHOE MPOGECCHOHATBHOE U
JMYHOCTHOE Pa3BHUTHE.

OK 04. PaboTtaTh B KOJJIEKTHBE K KOMaHJIE,

3¢ (HEeKTHBHO B3aMMOJICHCTBOBATH C KOJIJIETaMH,
PYKOBOJICTBOM, KJIMEHTAMH.

OK 05. OcyuiecTBiATh yCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIHIO Ha TOCYIapCTBEHHOM SI3BIKE C
y4eToM 0COOEHHOCTEH COIMALHOTO U
KYJIbTYpHOT'O KOHTEKCTA.

OK 06. ITposBasATh rpaskJaHCKO-
MaTPUOTUIECKYIO MTO3UIIHIO, IEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHUE HA OCHOBE
TPaTUIIMOHHBIX 00IIEYETOBEYECKUX
LIEHHOCTEH.

OK 07. ConeiicTBOBaTh COXpaHEHUIO
OKpY>KaloIlel cpelibl, pecypcocOepekeHHIo,
3¢ PeKTUBHO NEHCTBOBATH B UPE3BBIYANHBIX
CUTYaIUsX.

OK 09. Ucnonw3oBath nH(POPMAITHOHHBIC
TEXHOJIOTUU B PO ECCHOHATHHON
JESITeTbHOCTH.

OK 10. ITonp30BaTbest mpoQeccuoHaNbHOM
TOKYMEHTAIeH Ha TOCYIapCTBEHHOM U
WHOCTPAHHOM SI3BIKAX.

OK 11. [ImanupoBaTh NpeapUHUMATETBCKYIO
JesTeIbHOCTh B IPO(ecCHOHANBHOI cepe.

npeoMemHublX.

c(hOpMHUPOBAHHOCTH MPEACTABICHUIN O MATEMATHKE
KaK 4aCTU MUPOBOU KyJIbTYphl U MECTE MaTEMaTUKHU B
COBPEMEHHOW IUBHUIIU3AIINH, CIIOCO0aX OMUCAHUS
SBJICHUN pPeaJbHOTO0 MUpa Ha MAaTEMATHUYECKOM SI3bIKE;
c(hOpMUPOBAHHOCTH MPEACTABICHUH O
MaTEeMaTHYECKUX MOHATUAX KaK BayKHEHIIINX
MaTeMaTUYeCKUX MOJEIISAX, MO3BOJISIFOIIMNX OMUCHIBAThH
Y U3y4aTh pa3Hble IPOLECCH U SIBICHUS; TOHUMaHHE
BO3MOKHOCTH aKCHOMATUYECKOT'O MOCTPOCHHUS
MaTeMaTUYECKUX TEOPHIl;

BJIQJICHUE METO/IAMH JI0KA3aTEJIbCTB U AJITOPUTMOB
pelieHrs, yMEHUe UX NPUMEHATh, IPOBOJIUTH

OK 01. Beibupath criocoObI pemieHus 3a1aq
npodeccnoHaNbHOM e TENbHOCTH,
MPUMEHHUTEIHLHO K Pa3JIMYHBIM KOHTEKCTaM.
OK 02. OcyiecTBisTh MOUCK, aHATIU3 U
MHTEpIpeTaInio nHpopMauu, He0OX0IMMOMN
JUTS BHIIOJTHEHUS 3a7a4 Ipo(decCUOHATBbHOM
JeSITEILHOCTH.

OK 03. [ImanupoBaTh U peaan30BbIBATH
coOCTBEHHOE MTpo(hecCHoHAIBHOE U
JUYHOCTHOE pa3BUTHE.

OK 04. PaboraTh B KOJLIEKTHUBE X KOMAHIIE,
3¢ PeKTUBHO B3aUMOACHCTBOBATH C KOJIETaMH,
PYKOBOJICTBOM, KITUCHTAMH.




JTIOKa3aTelIbHbIE PACCYXKIEHUS B XO/I€ pEIICHUs 3a/1ay;
BJIaJICHUE CTAaHAAPTHBIMU MTPUEMaMU PEIICHUS
palMOHANBHBIX U UPPALMOHAIBHBIX, TOKA3aTEIbHBIX,
CTENEHHBIX, TPUTOHOMETPUUECKUX YPAaBHEHUN U
HEPABEHCTB, UX CUCTEM; UCIIOIb30BAHUE FOTOBBIX
KOMITBIOTEPHBIX TPOTPamMM, B TOM YHUCJIE JJIs1 TOUCKA
IIyTH PELIECHUS U WJUTFOCTPALIMH PEIIECHUs YPAaBHEHUI
Y HEPaBEHCTB;

c(hOpPMHUPOBAHHOCTD MPEACTABICHU 00 OCHOBHBIX
MOHATUAX MATEMAaTUYECKOrO aHalIM3a U UX CBOMCTBAX,
BJIaJICHUE YMEHUEM XAPAKTEPU30BaTh OBEACHUE
(byHKIMH, HCTIONIB30BAaHKUE OTYYCHHBIX 3HAHUM IS
OMMCAaHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
BJIaJICHUE OCHOBHBIMU MOHSATUSIMH O TJIOCKUX U
MIPOCTPAHCTBEHHBIX TEOMETPUUYECKUX PUTYpax, UX
OCHOBHBIX CBOMCTBaxX; C(HOPMUPOBAHHOCTH YMEHUS
pacrno3HaBaTh reoMeTpruueckue (GUrypsl Ha UepTexKax,
MOJIEJISIX U B PEaIbHOM MHPE; IPUMEHEHHE
M3YYCHHBIX CBOMCTB T€OMETPUYECKUX PUTyp U
dhopMyIT Ui pelIeHus TEOMETPUUECKUX 3a7a4 U 3a1a4
C IPAKTUYECKUM COACPIKAHUEM;

c(hOpMUPOBAHHOCTH MPEACTABICHUN O MpoIeccax u
SIBJICHUSIX, IMEIOIIUX BEPOSTHOCTHBIN Xapakrep,
CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B peaIbHOM MUDE,
OCHOBHBIX ITOHATHUSAX 3JIEMEHTAPHON TEOPUU
BEPOATHOCTEMN; YMEHUI HAXOIUTh U OLIEHUBATh
BEPOSITHOCTH HACTYIIJICHUS COOBITUN B MPOCTEHIIINX
MPAKTUYECKUX CUTYalUsIX U OCHOBHbBIE
XapaKTEPUCTUKH CITyYalHBIX BEJINYNH;

BJIaJICHUE HABBIKAMH MCIOJIb30BaHUs TOTOBBIX
KOMITBIOTEPHBIX IPOrPAMM IIPU PEIICHHUH 3a/1a4.

OK 05. OcyuiecTBiATh yCTHYIO U TUCBMEHHYIO
KOMMYHHKAIIMIO Ha TOCYIapCTBEHHOM SI3BIKE C

y4eTOM 0COOEHHOCTEN COLMATLHOTO U
KYJIbTYPHOT'O KOHTEKCTA.
OK 06. ITposiBISTH TpaXkTaHCKO-

MaTpUOTUYCCKYIO IMMO3ULIUTI0, IECMOHCTPUPOBATDH

OCO3HaHHOE MOBEJICHHE HA OCHOBE
TPaIUIIMOHHBIX OOIIEYEIOBEYECKUX
[IEHHOCTEH.

OK 07. ConelicTBOBaTh COXPaHEHUIO
OKpY>Kalolllen cpeibl, pecypcocOepeskeHuto,
3¢ (HeKTHBHO ACHCTBOBATH B YPE3BHIYANHBIX
CUTYaIUsX.

OK 09. Hcnonb3oBaTh HHGOPMALIMOHHbIE
TEXHOJIOTUH B PO eCCHOHATHHON
JeSITeTbHOCTH.

OK 10. ITonms3oBathcst mpoeccnoHamTbHON
JIOKYMEHTAIeH Ha rOCy1apCTBEHHOM U
MHOCTPAaHHOM $I3bIKAX.

OK 11. ITnanupoBath NpeanpruHUMATEIbCKYIO
NeSATEeILHOCTH B MpodecCuoHaIbHOM cdepe.

C=RU, OU=[upekTop, O="T'BIMOY "TK .
Cbi3panun™", CN=lNaBen CanyruH,
E=gk_szr@samara.edu.ru
00d644d85759a06e75
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