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1. O6mas xapakTepucTuKa padodei MporpaMmmsbl
o01meo0pa3zoBaTe/IbHONH NTUCHUIVINHBI «MaTeMaTHKa»

11, MecTo IUCHMILUIMHBI B CTPYKType mnpodeccHoHAIbHOi 00pa3oBaTe/IbHOI
nporpammsl CI1O:
OO6meobpazoBaTenbHas JUCHUIUIMHA «MaTteMaTHKay sIBIIAETCS 00s13aTeIbHONYACThIO
0011e00pa30BaTeIHHOrO LUKIIA 00pa3oBaTeabHOM porpammsl B coorBeTcTBHU ¢ PI'OC 1o
npodeccun: 23.01.08. Ciiecapb 110 peMOHTY CTPOUTEIBHBIX MAIITHH.

12, Ieam u njaHupyeMble pe3yJibTATbl OCBOCHUS JAWCHHMILIMHBI:

121, Heab AMCUMMIHHBI

Conmepxanre mporpaMmbl  001IE00pa30BATENFHON  JTUCHUIUIMHBL  «MaTeMaTHKa»
HAIPaBJICHO Ha JIOCTHKEHHUE PE3Yy/IbTAaTOB €€ M3YYCHHS B COOTBETCTBUU cTpeboBaHusiMu OI'OC
COO c¢ yuetom mpodeccuonanpHoi HanpasiaeHHocTH OI'OC CIIO.

122. IlnaHupyemble pe3yJibTAaThbl OCBOeHHsI 001e00pa3oBaTe]bHOIl AUCUMIVIMHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO



OO01ImMe KOMIETEHIIUN

[Tnanupyemble pe3yabTaTbl 00ydYeHUs!

Oo61ume

I[I/ICI_[I/IHJ'II/IHapHBIe

OK 01. Beibupatp
CITOCOOBI peTIeHUs
3a1a4
npodeccuoHaIbHOU
JeSITETbHOCTH
NPUMEHHUTEITHHOK
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy10BOro BOCIIUTAaHHUSA:

- TOTOBHOCTH K TpYyIy, OCO3HaHHE IIEHHOCTH
MacTepcTBa, TPyAOIo0ue;

- TOTOBHOCTh K AaKTHBHOH JESATEIHHOCTH
TEXHOJIOTUYECKON M COLMAIBHOW HANPaBICHHOCTH,
CHOC06HOCTL WHUIIMUPOBATH, IMJIaHUPOBATH u
CaMOCTOATCIIbHO BBIIIOJHATL TaKYI0 ACATCIBHOCTD,

- HUHTEpeC K pa3InYHBIM cepam
po¢eCCUOHAIBHON J1eTEIbHOCTH,
Osnanenue YHUBEPCAIbHBIMU y4eOHBIMU

MMO3HABATEIbHBIMH JEHCTBHSIMMU:

a) 0a30BbIC JIOTHYCCKUE JCHCTBUS:

- CaMOCTOSITEIBHO dbopMynupoBaTh u
aKTyallu3UpoBaTh MPOOJIEMy, paccMaTpuBaTh c¢
BCECTOPOHHE;
yCTaHABJIMBATh CYIIECTBCHHBIN MPU3HAK WU
OCHOBaHUS I CPAaBHEHMSI, KJIacCU(UKAIINN U
000011IeHHS;

- ONpeNeNsITh IeTu JeSTeIbHOCTH, 3a7aBaTh
apaMeTpsl U KPUTSPUU UX JOCTHIKCHHS,

- BBIABJISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B
paccMaTpuBaeMbIX SIBICHHSX;

- BHOCUTh  KOPPEKTHBBI B  JICATEIBHOCTD,
OLICHUBAaTh COOTBETCTBHE PE3yJIbTAaTOB IEJSIM,
OLICHUBATh PUCKUIIOCIIC/ICTBUH 1€ATEIHHOCTH;

- pa3BUBaTh  KpPEAaTUBHOE  MBIIUICHUE  TIPH
PEIICHUMKIU3HEHHBIX TPOOJIEM

0) 0a30BBIC MCCIICIOBATEIIBCKHUE JICHCTBUS:

-BJIaJIETh METO/IaMU JI0KA3aTeJIbCTB, aJITOPUTMAMU PELICHHsS 3a]1ad;
yMeHue popMyJIHpOBaTh ONpeeIeHHs, aKCUOMBI U TEOPEMBI,
MPUMEHSTh UX, TIPOBOIUTH JIOKa3aTeNIbHbIE PACCYKACHUS B X0JI€
peleHus 3aaaq;

- YMETh OTIEPUPOBATH NOHATHIMHE: CTETICHb YUCIIA, JIoTapudM
YHCIIa; YMEHUE BBITIOJHATH BEIYMCICHNE 3HAYCHUH 1
npeoOpa3oBaHUsl BBIPAXKEHUH CO CTENEHSAMU M Jorapudmamuy,
npeodpa3zoBaHus IPOOHO-PAIIMOHATBHBIX BBIPAKCHHN;

- YMETh ONIEPHPOBATH MOHATUSAMHU: PAllIOHAIBHBIC, HPPALMOHATIBHEIE,
MoKa3aTeNbHbIe, CTENICHHbIE, JTOTapH(PMUIECKIE, TPUTOHOMETPHYECKHUE
YpaBHEHHS ¥ HEPABEHCTBA, X CHCTEMEI,

- YMETh ONEPUPOBATH MOHATHAMU: (YHKIHUS, HENpEphIBHAS (QYHKINS,
NPOM3BO/IHAS, NIEpBOOOpa3Hasi, ONpE/eICHHBIN HHTErpall; yMCHHE
HaXO/JUTh MPOM3BOJHBIE IJIEMEHTAPHBIX (DYHKIMH, UCTIOIb3Ys
CIpaBOYHBIC MATEPHUAJIbI; HCCIEI0BATH B MPOCTEUIINX CITydasixX
(YHKIIMU HA MOHOTOHHOCTb, HAXOJIUTh HANOOJIBIINE M HANMEHBIIIHE
3Ha4YCeHUS (PYHKIMHA, CTPOUTHh TPaPUKUMHOTOUIICHOB C
UCIIOJIb30BAHUEM allllapaTa MaTeMaTHYECKOTO
aHaJIN3a; IPUMEHSATh IPOU3BOIHYIO ITPH PEIICHUH 3a/1a4 Ha IBUKCHUE;
pelaTh MPaKTUKO-OPHUEHTUPOBAHHbIE 3a/1a4M HA HAUOOJBIINE U
HaMMEHBIINE 3HAYCHUS, HA HAXOXKJCHUE ITYTH,CKOPOCTU U YCKOPEHHS,

- YMETb ONEepUPOBATh MOHATHAMU: pallMOHATIbHAS (QYHKITHS,
noKasartesbHast QyHKIHS, CTeNeHHas QYHKIHS, TorapupMUIecKas
(GyHKLUS, TPUTOHOMETpUYecKHe (GYHKIMHU, OOpaTHbIe (DYHKIIUHU;
YMEHHUE CTPOUTH I'padUKu U3yUEHHBIX (DYHKIHIA, UCIIOIB30BATh
rpaduKy TIpy U3yYSHHU MPOIECCOB M 3aBUCHUMOCTEH, TPU PELICHUN
3aa4d U3 APYrux Y4eOHBIX MPEIMETOB M 3a/1a4 U3 PEajbHOMN JKU3HU;
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- BJIaACTh HaBbIKaMU yq€6HO-HCCHeHOBaTCHBCKOﬁ

158 HpOGKTHOfI JACATCIBHOCTU, HaBbIKAMHA
paspemieHusAnpooIeM;

- BBIABJISITH MPUYMHHO-CIICJCTBCHHBIC CBSI3H M
aKTyaJIM3UPOBATh 3a/1ady, BBIIBUTATh THIIOTE3Y €€
pelIeHus, HaXOJIUTh apryMEHTBI JUISt
JI0Ka3aTeNbCTBA CBOMX YTBEPXKICHUMN, 3a7aBaTh
[apaMeTpsl U KPUTEPUU PEILICHUS,

- aHaJII/I3I/IpOBaTB HOJIy‘-ICHHI)Ie B XO0I€ pCHIeHI/Iﬂ
3aJlaud  pe3yJIbTaThl, KPUTHUUCCKH OIICHHBATH HX
JOCTOBEPHOCTh, TPOTHO3MPOBATh HW3MEHEHHE B
HOBBIX YCJIOBUSIX;

- YMCTB HepCHOCI/ITB 3HAHUS B HO3HaBaTCJH>Hy10 nu
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATETbHOCTH;

- YMETb HHTEIPUPOBATh 3HAHHUS U3 pPa3HbIX
MpEeAMETHBIX 00JIacTeil;

BBIIBUT'aTh HOBBIC HUJICH, npeﬂnaraTL
OpPUTHHAIILHBIC TIOJIXO/IbI U PELICHHS;

H CIIOCOOHOCTH X MCITOJB30BaHUS B
M03HABATENILHON U COLMATBHON MPAKTUKE

BBIpa)kaTh (pOpMyJIaMU 3aBUCUMOCTH MEX]y BETHUUHAMU;

- YMETh pelaTh TEKCTOBBIE 3aJla4M Pa3HbIX THUIIOB (B TOM YHUCIIE Ha
MIPOLICHTHI, JOJIM U YaCTH, Ha JBMXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
yCIIyT, HAJOTH, 3a/1a4 U3 OOJIACTH YIPaBICHUS THYHBIMUH
CeMENHBIMU (PMHAHCAMM); COCTABJIATH BBIPAXKECHUS, YPABHEHMUSI,
HEPABEHCTBA M UX CHUCTEMBI 10 YCJIOBHUIO 3a7a4l, UCCIIE0BATh
MOJIy4€HHOE PELICHUE U OLIEHUBATh MPaBION0A00HOCTh PE3yIbTaTOB,;

- YMETh ONIEpUPOBAThH MOHATUSIMU: CpeHEe apupMeTHIeCKoe,
MeMaHa, HauboublIee U HAaUMEHbIIee 3HAYCHHS, pa3Max, TUCTIEPCHS,
CTaHAapPTHOE OTKJIOHCHHE YMCIIOBOrO Ha0Opa; YMEHUEU3BICKATh,
UHTEPIPETUPOBATH UH(POPMAIIHIO, IPEACTABICHHYIO B TabIuax, Ha
auarpaMmmax, rpaukax, OTpakarollyr0 CBOWCTBA peasIbHbIX
IIPOLIECCOB U SIBJICHUH; MPECTaBIATh HHPOPMALMIO € TIOMOIIBIO
TaOJIUIl M TUarpamMm; UCCIEI0BaTh CTATUCTUYECKHE JaHHbIE, B TOM
qHcie ¢ MPUMEHEHNEM Irpa)ndecKUX METOJIOB U AJIEKTPOHHBIX
CPEJCTB;

- YMETh ONEPHUPOBATH MOHATHAMU: CIyYaHHBIN OMNBIT U CIy4aliHOE
COOBITHE, BEPOSITHOCTD CIYy4alHOTO COOBITHS;, YMEHHE BBIUYUCIISATH
BEPOSITHOCTb C UCIOJIb30BAHNEM I'PAPUUECKUX METOOB;

IPUMEHATH (POPMYJIBI CIOKEHHUS U YMHOXKEHUSI BEPOSTHOCTEH,

KOMOMHATOpHBIE (akThl U (OPMYJIIBI TP PEIICHUH 337a4;
OLICHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHI; 3HAKOMCTBO CO
CIIy4allHBIMM BEJIMYMHAMU; YMEHHUE NIPUBOIUTH IIPUMEPHI
IIPOSIBJICHUS 3aKOHA OOJIBIINX YKCE B MPUPOIHBIX U OOIIECTBEHHBIX
SIBJICHUSX;

- YMETh ONIEPUPOBATH MOHATUSAMMU: TOUKA, IpsAMasi, IIIOCKOCTb,
IIPOCTPAHCTBO, ABYI'PAHHBIN YIOJjl, CKPEIINUBAOIIUECS MPSMBIE,
NapaJuIeIbHOCTh U MEPIEHIUKYISIPHOCTD NPSMBIX U IJIOCKOCTEH,
YTOJI MEKAY NMPSAMBIMH, YTOJI MEXKIY IPAMON U IFIOCKOCTBIO, YTOJI
MEXY IUIOCKOCTSIMH, PACCTOSHHUE OT TOYKH J10 TNIOCKOCTH,
pacCTOSsHUE MEXIY NPSMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSIMY;
YMEHHUE MCIIOJIB30BaTh MPH PEIICHUN 3a]ad U3ydeHHbIe (DaKThI U




TEOpeMbI IJIAHUMETPUHU; YMEHHUE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOILEero MUpa;

- YMETh OIIEPUPOBATH MTOHATUAMU: MHOTOI'PaHHUK, CEYCHUE
MHOTOTpaHHUKa, Ky0, mapaenenure]], npu3mMa, nupamuaa, Gurypan
MMOBEPXHOCTh BpallleHUs, HWIMH]IP, KOHYC, Iap, cepa, ceueHus
(Gurypsl BpalleHus, MJI0CKOCTb, Kacarouascs chepbl, LMIUHAPA,
KOHYcCa, IUIOIIA/(b IOBEPXHOCTU TUPAMHU/BL, IPU3MBI, KOHYCA,
HWINHApPA, II0MAaas cepbl, 00beM Kyda, IpSIMOYTrOJIbHOTO
napajulelienuIea, IMpaMuabl, IPU3MbI, HUIMHAPA, KOHYyCA, 111apa;
yMeHHE H300pakaTb MHOIOIPAHHUKH M TOBEPXHOCTH BpallleHHUs, UX
CEYEHHs OT PYKH, C MOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB H
JJIEKTPOHHBIX CPEJCTB; YMEHUE PACIIO3HABATH CUMMETPHIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh IIPABUIIBHBIC MHOTOI'PAHHUKU;

YMCTb OIICPUPOBATH NOHATUAMMU: IBUIKCHHUC B MPOCTPAHCTBE,
HO,I[O6HBI€ (bl/ll"ypbl B IIPOCTPAHCTBEC; HMCIIOJIb30BaTh OTHOLICHUC

TIOHIa/Iel TTOBEPXHOCTEH U 00BEMOB MOAOOHBIX (UTYpP MPUPEIICHUU
3aj7ad4;

- YMETh BBIYUCIATH T€OMETPUUYECKUE BETUUMHBI (JJIMHA, YTOl,
I0MIa/1b, 00BEM, TUIOIIAh TIOBEPXHOCTH), UCIIONB3YSI U3YUYCHHBIC
(hopMyITBI M1 METOIBI,

- YMETh ONEPUPOBATH MOHATHUAMU: IPSIMOYTOJIBHASI CUCTEMA
KOOPJAMHAT, KOOPANHATHI TOUKH, BEKTOP, KOOPAUHATHI BEKTOPA,
CKaJISIPHOE IIPOU3BEACHUE, YTOJl MEXKAY BEKTOPAMH, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YMCJIO; HAXOAUTH C MOMOIIbIOM3YYEHHBIX
(hopMyIT KOOPIMHATHI CEPEIUHBI OTPE3KA, PACCTOSHUE MEXKITY ABYMS
TOYKAMMU;

-yMeTh BHIOMPATh MOAXOASIIUN U3y4YEHHBIH METOJ JUI pPEeIeHUs
3a/1a4yM, pacro3HaBaTh MaTeMaTudeckue (PakThl U MaTEMaTHUYECKHE
MOJIENT B MPUPOHBIX U OOIIECTBEHHBIX SIBJICHHSX, B HCKYCCTBE;
YMEHHE IPUBOJAUTD IPUMEPHI MATEMATUUYECKUX OTKPBITUN
POCCHIICKOM M MHUPOBOW MaTEMAaTHYECKOW HAYKH

OK 02. Ucnonp30BaTh

B o6macTu HNCHHOCTH HAYYHOI'O ITIO3HAHUA:

- YMCTb OIICPUPOBATH INOHATUAMU.: panroHaJIbHAasA (i)yHKIII/ISI,
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COBpPEMEHHBIE CPEJCTBA
TIOWCKa, aHaJIN3a U
UHTEPIPETALNU
uHopMaIuu,u
UH(POPMALIMOHHBIE
TEXHOJIOTUH IS
BBITIOJTHEHHS 33144
npodeccuoHaIbHOU
JeSITETbHOCTH

-chopMupOBaHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBpEMEHHOMY YPOBHIO
pa3BUTHS HAyKU M OOIIECTBEHHOM MPaKTHKH,
OCHOBaHHOTO Ha Janore KYJbTYD,

CIOCOOCTBYIOIIIETO OCO3HAaHUIO CBOEr0 MeCTa B
MOJUMKYJIBTYPHOM MUPE;

- COBEPIICHCTBOBAHHUE SI3BIKOBOM M YUTATEIbCKON
KyJbTYpbl KaK CpPEACTBA B3aUMOJICUCTBUA MEXKIY
JIIOABMU Y TIO3HAHUS MUPA;

- OCO3HAaHME LIEHHOCTUM HAYYHOM [JESITEIbHOCTH,

FOTOBHOCTb  OCYLIECTBJIATH  INPOEKTHYHO U
HCCIIEI0BATEIILCKYIO NeSATEIIbHOCTh
VHJVUBHYAJIIBHO U

B IpYIIIIE.

Osnagenue YHUBEPCAIbHBIMU y4eOHBIMU

IIO3HABATCIIbHBIMU I[eI\/'ICTBI/IFIMI/I:

a) paboTa ¢ uHGOpMAaIHEH:

- BIIQJIETh HABBIKAMH TOJIYYSHUS] WHPOPMAIHH W3
HUCTOYHMKOB Pa3HbIX THIIOB, CAMOCTOSITEIHLHO
OCYIIECTBIISATH TIOWMCK, aHAJIN3, CHCTCMATH3AIMIO W
UHTEPIPETAINI0 HHYOPMAIIHMH Pa3IHIHBIX BUIOB H
(GopM IpeICTaBICHHS;

- CO3/IaBaTh TEKCTBl B Pa3IMYHBIX (opmarax C

Y4€TOM HA3HAYCHHUA I/IH(I)OpMaI_[I/II/I U IelIeBOM

ayIUTOpUH, BHIOWpas  ONTUMAIBHYIO  (opMy
MIPEJICTABICHHS U BU3yaIH3aluu;
- OIEHUBATh JOCTOBEPHOCTb, JIETHTHMHOCTb

nHpopmanuu, ee
MOPaTbHO-3THYECKUM HOpMaM;

- WUCIONB30BaTh CpeACTBA WHGOPMAIMOHHBIX U
KOMMYHHUKAIIHOHHBIX

COOTBCTCTBHUC IIPABOBBIM H

TEXHOJIOTU B  PELICHUHU

KOTHUTHUBHBIX, KOMMYHUKATUBHBIX

noKaszaTenbHas (QyHKOus, cTeneHHas (yHKous, JorapudmMuueckas
(GyHKLUS, TPUTOHOMETpUYECKHEe (PYHKIIUHU, 0OpaTHbIE (YHKIUH; YMEHUE
CTpOUTH TpaduKu HM3YyYCHHBIX (YHKIMH, UCIOJIB30BaTh IpaUKu IMpH
W3YYCHHH TPOLECCOB W 3aBUCHUMOCTEH, NPU PELICHUHM 3329 U3 IPYTruX

yuyeOHBIX TPEeIMETOB M 3ajJad M3 peajbHOW JKU3HU; BBIpaXkarThb
(opMyIaMy 3aBUCUMOCTH MEXIY BEIIMYMHAMU;
- YMETb ONEPUPOBATh IOHATHUAMU: TOXKIECTBO, TOXKIECTBEHHOE

HpeOGPaSOBaHI/IC, YpaBHCHUC, HCPABCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ )51

HCPAaBCHCTB, PAaBHOCHUIILHOCTH ypaBHeHHﬁ, HCpPaBCHCTB H CHUCTEM,

panMoHaNbHBIC, HPpAIMOHAIIBHBIE, IOKa3aTeJIbHBIC,  CTEICHHBIE,
aorapudmuyueckue, TPUTOHOMETPUUECKHE ypaBHEHHs, HEpaBEHCTBA

U CUCTEMBI;

- YMEThb pellaTh YpPaBHEHHUs, HEPABEHCTBA U CHCTEMbl C YpaBHEHUS,
HEpPAaBEHCTBA M CHUCTEMbI; YMETh pEIIaTh YpaBHEHHUs, HEPABEHCTBA U
CHUCTEMBl TIOMOIIBIO PA3JIUYHBIX IPUEMOB;

C IapaMeTpoM; IPUMEHATh YpPaBHEHMS,

peiiatb yYpaBHCHUA,
HCpaBCHCTBA W CHCTEMBI
HCPaBCHCTBA, UXCUCTEMBI JIA PCIICHHUA MAaTEMAaTHYCCKUX 3aaa4d U 3aa4
U3 Pa3IMYHbIX 00JacTeil HAYKH U peasIbHOM JKU3HH;

- YMETh CBOOOIHO ONEPUPOBATH MOHATHUAMU: ABHKCHHUE, TaPaJICIIbHBIA
HepeHoc,
npeoOpa3oBanue 1Mono0us, MojoOHbIe (QUTYpBI; YMETh paclO3HABATh
paBHble M MOJOOHBIE (UIYpHI, B TOM YHCJIE B IPHUPOJIE, HUCKYCCTBE,
apXHUTEKTYpe; YMETh HCIIOJIB30BATh T'€OMETPHUUYECKHE OTHOIICHHS,
HAaXOJUTh T€OMETPUYCCKUE BEIMYHMHBI (IJIMHA, YTOJI, TUIOLIAb, 00BEM)
OpU pellleHUH 33734 U3 JPYruxX y4eOHBIX NPEIMETOB U U3 peajbHOMN
KHU3HU

CUMMCTPUA Ha IUIOCKOCTU W B IPOCTPAHCTBE, IMMOBOPOT,




U OpraHU3allMOHHBLIX 3aaa4 C CO6J'IIO,I[€HI/IGM
Tpe60BaHHfI SpPTOHOMHKH, TCXHUKU 6G3OHaCHOCTI/I,

TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX W
STMYECKUX  HOPM, HOpPM  HMH(DOPMALMOHHON
0€30MacHOCTH;

- BIIQJICTh HABBIKAMU pACIIO3HABAaHHS W 3aIlUTHI
nHpopmanuu, HHPOPMAIIMOHHON OE30MaCHOCTH
JUYHOCTH

OK 03. IInanupoBats 1
peaTn30BbIBATH
COOCTBEHHOE
npodeCcCHOHATBLHOE
JMYHOCTHOE Pa3BUTHE,
peINPUHIMATETCKYEO
JIeSITeIbHOCTD B
npoQeCCHOHATLHON
cdepe, HCIIOTB30BATh
3HaHUS 10 PUHAHCOBOM
IPaMOTHOCTH B
Pa3INYHBIX )KU3HECHHBIX
CUTYyaIHAX

a) CAaMOKOHTPOJIb:

UCIOJb30BaTh MpHUEMbl pedIeKCUM Uil OLCHKH
CHUTYyalllH, BIOOPA BEPHOT'O PELLICHMS;

- yYMETb OLIEHUBATh PUCKHM M CBOEBPEMEHHO
IIPUHUMATD PELIEHUS 110 X CHI)KEHUIO;

0) PMOIMOHAIBHBIA MHTEJUIEKT, MPEaoararoniuii
c(hopMUPOBAHHOCTD:

BHYTpPEHHEH BKJIIOYAIOLIEH
CTPEMJICHHME K JIOCTWKEHUIO LEIM U YCIEXY,

MOTHUBALINU,

ONTHUMU3M, UHUIIMATUBHOCTh, YMEHHE JI€HICTBOBATD,
HCXOJIS U3 CBOMX BO3MOXKHOCTEH;

- OMIIATHM, BKJIIOYAIOMICH CIIOCOOHOCTh ITOHMMATh
AMOITMOHAIBHOE COCTOSTHUE APYTHUX, YIUTHIBATH €TO
MIPU OCYIIECTBICHUH KOMMYHUKAIINH, CTOCOOHOCTh
KCOYYBCTBUIO U COTIEPEKUBAHUIO;

- COIIMANIbHBIX HaBEIKOB, BKJIFOYAOIIHAX
CIOCOOHOCTh BBICTPAWBATh OTHOLIEHUSI C JPYTUMU
JIIOJBMU, 3a00TUThCH,
paspemaThb

KOH(JIUKTBI

MMPOABJIATE HUHTECPEC U

- YMETh OIIepupoOBaTh

IMOKa3aTelIbHEIC,

IHOHATHUAMMU pallnOHAJIbHBIC,

HppaIMOHAJIbHEIE, CTETeHHbIe, JorapudmMudeckue,
TPUTOHOMETPUYECKUE YPAaBHEHUS U HEPABCHCTBA, UX CUCTEMBI;
- YMETh  OIEpPUpPOBaATh MHOTOTpaHHUK,

MHOTOTpaHHHUKa, Ky0, mapajuiefienunen, npusMa, nupamuaa, ¢Gpurypa u
MOBEPXHOCTh BpallleHUs, IUIUHAP, KOHYC, MIap, chepa, cedeHus GUrypsl
Kacamomascs cdepsl,

Iouagb MOBEPXHOCTH IMHPAMUIBI,

IIOHATHUAMMUN CCUCHUC

BpallIeHUs, TUIOCKOCTbD, WIAHIIPA,
LWIMHAPA,
miomanab cdepbl, o0beM Kyba, MPSMOYTOJIBHOTO Mapaijieienunesa,
MUpaMHIbI, MPU3MBbI, LWIMHIpA, KOHYyca, IIapa; yMeHHe H300paxaTtb
MHOTOTPaHHUKU M TOBEPXHOCTH BPAIICHHS, UX CEYCHHUS OT PYKH, C

TIOMOIIBIO YCPTCIKHBIX MHCTPYMCHTOB U J3JICKTPOHHBLIX CPCACTB; YMCTb

KOHYCa,

IIPU3MBL, KOHYCa,

pacro3HaBaTb CHUMMETPUIO B IIPOCTPAHCTBE; YMEThb pPAacIO3HABATh
IIPaBUJIbHBIE MHOI'OTPaHHUKH;

- YMETb ONEPUPOBAaTH MOHATHUSAMHU: IPSIMOYIOJIbHAsE ~ CHCTEMaA
KOOpJAWHAT, KOOPAMHATBI TOYKHM, BEKTOpP, KOOpPAMHATHI BEKTOPA,
CKaJIIPHOE MPOM3BEICHHUE, Yroll MEXKIY BEKTOpaMH, CymMMa BEKTOPOB,
IIPOU3BEJECHUE BEKTOpPA HA YHCJIO; HAXOIUTH C ITOMOILBIO M3YyYEHHBIX
(bopMy KOOPAMHATHI CEpEelUHBl OTPE3Ka, PACCTOSIHHE MEXIy ABYMS

TOYKaMH

OK 04. O¢ddexrruBHO
B3aUMOJICHCTBOBATh U
paboTaThB KOJIJICKTUBE
U KOMaHjie

FOTOBHOCTh K CAMOPA3BUTUIO, CAMOCTOSITEIbHOCTH
HMCaMOOMPEICIICHHUIO;

-OBJIa/ICHHE HaBbIKAMU y4eOHO-
HCCIIEIOBATEIBCKOM,IPOEKTHOM M COIMATIbHOM

- YMETb OIIEPUPOBATH IIOHATHUAMM: CIIy4alHBIM OIBIT W CIIy4ailHOE

COOBITHE, BEPOSATHOCTh CIIy4alHOTO COOBITHS; YMEThb BBIUUCIIATH
BEPOATHOCTb C MHCIIOJIb30BAHUEM TI'paUUECKUX METOJIOB; MPUMEHSTh

(hopMyIBI CIIOKEHUST U YMHOXEHHUS BEPOSTHOCTEH, KOMOWHATOPHBIC
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NEeATEIbHOCTH;

OBnageHue yHHMBEpCAIbHBIMU
KOMMYHUKATUBHBIMU JICHCTBUSMU:

a) COBMECTHasl JCITEIbHOCTD:

- TIOHMMaTh MW  HUCIOJb30BATh

MPEUMYILECTBAKOMAHIHON U UHIUBUAYAIBHON

paboThI;

- TIPUHUMATH ]I COBMECTHOM IESITEIIBHOCTH,

OpPraHU30BBIBATh U KOOPAWMHUPOBATH JEHUCTBUS MO

€€ JOCTUKEHUIO: COCTABJIATH IJIaH JCUCTBUM,

pacrpeaensTh poJiv ¢ y4eTOM MHEHUN Y4aCTHUKOB

00CYyXIaTh PE3yJIbTAThl COBMECTHON PabOTHI;

- KOOPJAMHHUPOBATH U BBINOJIHATH paboTy B

YCJIOBHSIX PEaIbHOr0, BUPTYaJIbHOTO U

KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYIIECTBISTh MO3UTUBHOE CTPATETUUYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYaIHUSIX, TPOSIBIISTh

TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OBnazieHne yHUBEPCAIbHBIMU PETYISTUBHBIMU

JEUCTBUSMU:

0) mpuHsTHE CE0S U IPYTUX JIFOJIEH:

- IPUHUMATh MOTHBBI U ApTyMEHTBI APYIUX

JIIOJIEH MPU aHAIU3€ PE3YJIbTATOB ACATEIbHOCTH;

- TIpU3HAaBaTh CBOE MPABO U MPABO JIPYTUX JIOACH

Ha OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTH MOHUMATh MU C

MO3ULIMH IPYTOTo YelioBeKa

(dakTtel U (GopMyNnBl MPH pPELICHUH 3a]ady; OIIEHUBATh BEPOSTHOCTU
peanbHBIX COOBITUI; 3HAKOMCTBO CO CIIyYaHBIMU BEIMYMHAMH, YMEHHE
MPUBOUTH MPUMEPHI TMPOSBICHHSI 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX
1 OOIIECTBEHHBIX SIBJICHUSX;

- YMCTbH CB060)1H0 OICpHUPOBATE MNOHATUAMMU: CTCIICHL C LCJIBIM
IIOKa3aTCJICM, KOpPCHb HaTypaHLHOﬁ CTCIICHU, CTCIICHb C

palMoOHATBHBIM ~ [IOKa3aTeleM,  CTeNeHb C  JeHCTBUTEIHHBIM
(BemeCTBEeHHBIM) TIOKa3aTeseM, JorapudmM dYucia, CHHYC, KOCHHYC W
TaHTEHC MMPOU3BOJIEHOTO YHCIIA;

- YMETh CBOOOJHO OINEpPHPOBaTh MOHATUAMH: Tpaduk QYHKIHH,
oOpatHass (QYHKIUS, KOMITO3HMIMS (YHKIHMHA, JUHEWHAs QyHKIHUSA,
KBaJpaTu4Has (QyHKIMs, CTeNeHHas (YHKLUUS C LEJIBIM IOKa3aTeseM,
byHKIHH,
nokaszaTenbHass | Jorapupmuueckas (QyHKIHM;

TPUTOHOMETPUYECKHE oOpaTHbIE  TPUTOHOMETPHUYECKHUE

byHKIHIH, yMETh
CTpouTh Tpaduku (QYHKIMHA, BBIIOJHATH MpeoOpa3oBaHUs TpaduKOB
ynxumit;

- YMETh MCIIONIb30BaTh Ipaduku (DYHKIMM A7 U3y4EeHUs NMPOLIECCOB U
3aBHCHUMOCTEH MPH peIIeHUH 33]1a4 U3 JPYTrUX y4eOHbIX IPEIMETOB U U3

pearbHOM JKU3HHU; BBIpaXaTh (GOpPMYyIaMHU 3aBUCHMOCTH  MEXIY
BEJTMYUHAMU;
- CBOOOJHO  ONepUpOBaTh  MOHATHUSIMHU:  YETHOCTh  (YHKIUW,

MEePUOJUYHOCTh (DYHKIUU, OTPAHUYEHHOCTh (DYHKIMH, MOHOTOHHOCTH
GyHKIMH, KCTpeMyM (YHKIMH, HAUOOJIbIIIee M HAUMEHbBIIIEEe 3HAUCHUS
(YHKIINH HA IPOMEKYTKE; YMETh MPOBOIUTH UCCIIeOBaHNE (DYHKIUY;

- YMETh HCIIONIB30BaTh CBOMCTBA M Tpapuku (GYHKIUH IS perieHus
ypaBHEHUH, HEPaBEHCTB M 3a7ady C I[apaMeTpamu; H300pakaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOKECTBA PEUICHUM YpaBHEHUH,
HEPABEHCTB U UX CHCTEM

OK 05. OcymiecTBisTh
YCTHYIO HIICEMEHHYIO
KOMMYHHKAIIHIO Ha
rOCY/IapCTBEHHOM

B o6nactu 3cTeTMYECKOr0 BOCIIUTAHHUSA:
- 3CTETUYECKOE OTHOUIEHHE K MHUpY,
ACTETHKY ObITa, HAay4yHOTO U
TBOPYECTBA, Tpyda U OOIIECTBEHHBIX

BKJItOYast
TEXHUYECKOTO
criopTa,

- YMCThH OIICPHUPOBATH HNOHATUAMU: CPEAHEC apH(I)MeTqucxoe, MCaHuaHa,

HauOoJblllee ¥  HAUMEHbIEE 3HAUCHUWs, pa3MaX, JHUCIEPCHs,

CTaHAApPTHOE OTKJIOHEHHWE YHCJIOBOTO Ha0Opa; yMEHHE H3BIIEKATh,
HMHTEPIPETUPOBATh MHPOPMALUIO, MpPEICTaBICHHYI0 B Tabiulax, Ha
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si3pIke Poccuiickoi
denepalviv ¢ y4eToM
0COOCHHOCTEH
COLMAIILHOTO U
KYJIbTYPHOTOKOHTEKCTA

OTHOIIICHMIA;

CIOCOOHOCTh  BOCIPUHHMMATH  PA3JIMYHbIE BUJIbI
UCKYCCTBa, TpPaJWLUU MU TBOPYECTBO CBOETO U
OpPYTUX  HapoOB, ONIyIIaTh 3SMOIMOHAIbHOE
BO3JICHCTBUE UCKYCCTBA;

- yO0eXIeHHOCTh B 3HAYMMOCTH ISl TUYHOCTH
u ofmecTBa OTEYECTBEHHOIO M MHUPOBOTO
UCKYCCTBa, 3THUYECKUX KYJIbTYPHBIX TpPagulUil U
HapOJHOTO TBOPYECTBA;

- TOTOBHOCTb K CaMOBBIP@XCHHIO B Pa3HBIX
BUJIaX UCKYCCTBA, CTPEMJICHHE MPOSIBIIATH KauecTBa
TBOPUYECKOH JINYHOCTH;

Osnanenue YHUBEPCATbHBIMU
KOMMYHHKATHBHBIMU JICHCTBHSIMH:
a) o0meHue:

- OCYLIECTBIISITh KOMMYHHUKAIlMd BO BCEX
cdepax KU3HU;

- pacmo3HaBaTh  HEBEpOAJIBHBIC  CpEJICTBA
oOmIeHusl, TIOHMMAaTh 3HAUYEHUE  COLMATBHBIX
3HAKOB, pacro3HaBaTh TIPEITOCHUTKI

KOH(JIMKTHBIX CUTYAIIH U CMT4aTh KOH(DIUKTHI;

- pa3BEpHYTO M JIOTUYHO H3JaraTb CBOKO
TOYKY 3pEHUs

C MCIIOJIb30OBAHHUEM A3BIKOBBIX CPEACTB

nuarpammax, rpadukax, OTpa)karollyl0 CBOMCTBa

peasbHBIX MPOLECCOB M  SABICHHM; MpPEJCTaBIATh HH(POPMAIMIO C
MOMOLIbIO TaOJIUI] U AUArpamMM; MCCIEA0BaTh CTATUCTUYECKUE JTaHHBIE,
B TOM 4YHCIIe C MPUMEHEHUEM TpadUYecKUX METOJIOB M 3JIEKTPOHHBIX
CPEJICTB;

YMETb ONepUPOBATH MOHITUSIMH: TOUKA, PsMasi, TIOCKOCTb,
IIPOCTPAHCTBO, IBYTPAHHBIN yroJl, CKPEIINBAIOIINECS MIPSIMBIE,
MapajijIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEH, Yo
MEX1Y NPSAMBIMH, YTOJI MEXAY IPSIMON U TNIOCKOCTBIO, YTOJI MEXKAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH, PACCTOSIHUE MEXTY
IIPSIMBIMHU, PACCTOSTHUE MEXKAY INIOCKOCTAMY;

YMETb UCIOJIb30BaTh IPH PEIIECHUN 3a]1a4 U3yUEHHbIE (PaKThl U TEOPEMBI
IUTAaHUMETPUH; YMEHHE OLIEHHWBATh pa3Mepbl OOBEKTOB OKPYXKAOIIEro
MHUpa

OK 06. ITposiBasTH
IpaXKIaHCKO-
MaTPUOTHYUECKYIO
MTO3HIIHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE MOBCACHHE
Ha OCHOBE
TPaIUIIMOHHBIX
00IIeYEIOBEUYCCKUX

- OCO3HaHHE  OOY4YalIOUIMMHUCSH  POCCHMCKOM
IPAKJIaHCKOW HIEHTUYHOCTH;

- LIeJICHAIIPABIICHHOE pa3BUTHE BHYTPECHHEH
MIO3ULIMM  JIMYHOCTH  HAa  OCHOBE  JIYXOBHO-

HPAaBCTBEHHBIX LIEHHOCTEN HapoloB Pocculiickon
denepanuy, HUCTOPUYECKMX U HALMOHAJBHO-
KyJIbTYpPHBIX TpaauLuii, (OPMHUPOBAHUE CHUCTEMBI
3HAYUMBIX

YCTaHOBOK,

LIEHHOCTHO-CMBICIIOBBIX
AHTUKOPPYILMOHHOIO

- YMCTh pCHIaATh TCKCTOBLIC 3ald4YW pPa3HLBIX THIIOB (B TOM 4YHCJIC Ha
MNPONCHTHI, JOJHU U 4aCTU, HAa ABUXKCHUC, pa60Ty, CTOUMOCTb TOBAapOB U
yCIIyT, HAJIOTH, 33Jla4d U3 00JIACTH YIPaBJICHUS JIMUYHBIMU U CEMEHHBIMU
¢uHaHCAMM); COCTAaBIATh BBIPAXKEHMS, YpPaBHEHHS, HEPaBEHCTBA M UX
CHCTEMBI IO YCJIOBHIO 3aJaul, HCCIICIOBaTh IMOJIYYEHHOE pELIeHHE U
OLICHHMBATH MPABJIONOI00HOCTD PE3YIbTATOB;

- *yMeTb OINEpUpPOBaTh IMOHSTUSAMHU: OINpEAEICHUEe, aKCHUOMA,
TEOpeMa,  CIEACTBHE, CBOICTBO, MpPHU3HAK, J0KAa3aTeIbCTBO,
paBHOCWIIbHBIE (OPMYITUPOBKH; YMETh (OPMYIUPOBATH 0OpaTHOE U
MPOTUBOIIOJIOKHOE  YTBEPXKJICHHUE, TMPUBOJUTHL TPUMEPHl U
KOHTPIPUMEPHI, UCTI0JIL30BATH MCTO/ MaTeMaTHYSCKOM WHAYKIUU,; TIPOBOJUTH




LIEHHOCTEH,B TOM YHUCJIE
C y4eTOM
rapMOHM3ALUU
MEKHAIIMOHAJIbHBIX U
MEXPEIUTHO3HBIX
OTHOILIEHUH,TPUMEHSATH
CTaHIapThI
AHTUKOPPYILHOHHOTO
ITOBEJICHUS

MHPOBO33PEHHSI MTPABOCO3HAHUS, SKOJOTMYECKOU
KYJIBTYpBbl, CIIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
KU3HEHHBIE IUIaHBbI;

- B yacTu rpasxjaHCKOT0 BOCIIUTAHUS:

- OCO3HaHHE CBOMX KOHCTUTYLIMOHHBIX MTPaB U
00513aHHOCTEH, yBa)KEHHE 3aKOHA U TIPABOTIOPSJIKA;
- IPUHSATHE TPAJAULIMOHHBIX HAlMOHAJIBHBIX,
00I11€4eIOBEYECKUX TYMaHUCTHYECKUX U
J€MOKPAaTUYECKUX LIEHHOCTEH;

- TOTOBHOCTb IMPOTHUBOCTOATH UJI€0JIOTUU
AKCTpEMH3Ma, HaIlMOHAIU3Ma, KCeHO(hoOuH,
JUCKPUMMHALIMU IO COLMAJIBHBIM, PEJIUTHO3HBIM,
pacoBbIM, HALIMOHAJIBHBIM IIPU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO JI€SITEIBHOCTD B
MHTEepecax rpakJaHCKOro 00IIecTBa, y4acTBOBATh
B CAMOYIIPABIICHUH B 00IIE00pa30BaTeIbHON
OpraHu3aIy U IE€TCKO-FOHOLIECKUX OpraHu3alusix;
- YMEHHE B3aUMOJICHCTBOBATh C COLIMAJIBHBIMU
MHCTUTYTaMH B COOTBETCTBUHU C UX QYHKUIUAMHU U
Ha3HAuYECHHUEM,;

- TOTOBHOCTh K T'YMaHUTapHOW U BOJIOHTEPCKOU
NESITENIbHOCTH;

- MaTPUOTHYECKOTO0 BOCITUTAHMUSL:

- cOPMHUPOBAHHOCTh POCCHHCKON TPakIaHCKOU
WJEHTUYHOCTH, MaTPUOTU3MA, YBAXKEHHSI K CBOEMY
Hapony, OTBETCTBEHHOCTH  Mepen
Ponunoii, ropnoctu 3a cBOM Kpaii, cBor0 Ponuny,
CBOM $3BIK M KYJBTYpYy, IPOIUIOE M HACTOSIIEE
MHOI'OHAIIMOHAJIBHOTO Hapoja Poccuwm;

- I[IEHHOCTHOE OTHOUIEHWE K TIOCYAapCTBEHHBIM
UCTOPUYECKOMY W MPUPOJHOMY
HaCJIeIUIO, TpaZiuLUsAM HapoOaOB
Poccun, noctmkenusim Poccuu B Hayke, HCKYCCTBE,

YYBCTBa

CHUMBOJIaM,
naMsATHHUKaAM,

JIOKa3aTeNbHbIe PACCYXXICHUS TPHU PEIIeHUH 3a/1ad, OIEHHBATH JIOTHIECKYIO
MPaBUIBHOCTh PACCYXKACHMUIA;

*yMeTb CBOOO/IHO OTIEPUPOBATH OHATHIMH: ITOCIEI0BATENLHOCTD,
apuMeTHIecKas MporpeccHsi, reoMeTpuIecKas MporpeccHsi, 0ECKOHEUHO
yOBbIBaromIas reoMeTpUIecKas MPOTPECcCHsi; YMETh 3a/1aBaTh
MOCIIEIOBATENILHOCTH, B TOM YHCJIE C IIOMOIIBIO0 PEKYPPEHTHBIX (OPMYT;
*yMeTh BEIOUPATh MTOAXOANIMNA METOH Ui peIIeHus 3a1adyi,

INOHMMAaHWE 3HAYMMOCTU MATCMATUKW B HU3YYCHUM HNPHUPOAHBIX U
OOIIIECTBEHHBIX TMIPOLIECCOB M SIBICHWH; yMETh pacro3HaBaTh
MPOSIBIICHHE 3aKOHOB MaTEMAaTUKU B UCKYCCTBE, YMETh MPUBOJIUTH MPUMEPHI
MaTeMaTU4eCKUX OTKPBITUH POCCUICKONW U MUPOBOM MaTeMaTHYECKONH HAyKHU
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CTIOPTE, TEXHOJIOTHUSIX U TPYIIC;

- WJCHHas yOSKICHHOCTh, TOTOBHOCTD K CITY)KECHHIO

N3aluTe OTC‘-IGCTBa, OTBECTCTBCHHOCTSH 3a €Io

Cyns0y; OCBOCHHEIC 00 y4JaromuMucs
MCXKIIPCIMCETHEBIC ITIOHATUA
yueOHbIe e CTBUSI(PEryIATHBHBIC,
MO3HABATEIbHbIC,KOMMYHHKATHBHbIC);

- CIOCOOHOCTH ux UCTIOJIb30BaHUsI B

NO3HABaTEJILHON U COLIMAILHON

U YHHUBEPCAJIbHBIC

MPaKTHKE,
TOTOBHOCTb KCaAMOCTOATCIIbHOMY IIJIAHUPOBAHUIO U
OCYIIECTBIICHUIO yaeOHOMI
OpraHM3anuy  y4eOHOTO  COTpyJHHMYECTBA  C
MeIarOrHIeCKUMH PaOOTHUKAMH UCBEPCTHUKAMH, K
y4acTHIO B TIOCTPOCHMM  WHIUBHIYaJIbHOU
00pa3oBaTeNIbHON TPACKTOPHU;

eI TeIbHOCTH,

- OBJIAJICHUE
HCCIIEI0BATENIBCKOM,
- IPOEKTHON U COLMAJIBHOM JEATEIbHOCTH

HaBBIKAMU y4eOHO-

OK 07.
ConelicTBOBaThH
COXPaHEHUIO
OKpY>Kalolleu cpeasl,
pecypcocOepekeHHIO,
MIPUMEHATH 3HAHUS 00
W3MEHECHUU KIIUMaTa,
TIPUHITAITBI
OEpEKITUBOTO
IIPOU3BO/ICTBA,

3¢ exTUBHO
JIEUCTBOBATh B
YpE3BbIYANHBIX
CUTYaIUIX

- He TMPUHUMATh JCHCTBHSA, MNPUHOCAILINE BpPEI
OKpY>Karollei cpee;

- yMETb IPOrHO3UPOBATH
SKOJIOTUYECKUE ITOCIICICTBUS
JEUCTBUM, TPEAOTBpAIATh UX;
- PaCHIMPUTDH OIBIT JEATCIBHOCTH SKOJOTHUECKOU
HaIpaBJIECHHOCTH;

HeOJIaronpusiTHbIE
MpeIIPUHAMAEMBIX

pa3padaTbIBaTh IUIAH PEIICHHS POOJIEMBI C YIETOM

aHaJn3a MMEIOIINXCS MaTepHaIbHbIX u
HEMAaTEepUAJIbHBIX PECYPCOB;
OCYILIECTBIIATh LieJICHANIPaBJICHHBII IIOUCK

IepeHoca CpeAcTB M CHOCOOOB JIEHCTBUS B
npodeccuoHANbHYIO Cpeny;
yMEThb TEpPEHOCHTh 3HAHHS B IO3HABATEIbHYIO H

- YyMETh ONEPUPOBATH MOHATHUAMH: (DYHKIMS, HEpepbIiBHAsS (DyHKIHUS,
nepBooOpasHasi, yMETh
HCIIOJIBb3YsI

ONPEJEICHHBI  UHTErpall;
byHKIHH,
CIIPaBOYHbBIE MAaTEPUAJIBL; UCCIEA0BATh B MPOCTEHIINX CIIydasxX pyHKIUN
Ha MOHOTOHHOCTb, HAaXOJUTh HAuOOJbIINE M HAaUMEHbLINE 3HAYCHMS
(GyHKUUH; CTPOUTH I'pa)MKU MHOT'OWIEHOB C UCIOJIb30BAaHUEM armapara
MAaTeMaTUYECKOr0 aHaJIN3a; IPUMEHATh IIPOU3BOAHYIO IIPU PELICHUU

MIPOU3BOHAS,

HaXoaUuThb IMPOU3BOAHBIC OJICMCHTAPHBIX

3alad Ha ABWIKCHUC, PCIIATh IMPAKTHUKO-OPUCHTUPOBAHHLIC 3aga4yu

Ha HaumOONbIIME W HAUMEHBIIWE 3HAUCHUS, Ha HAXOXICHHE ITyTH,
CKOPOCTH MYCKOPEHHS;

- yMeThb OIEpUPOBaTh TMOHATHSAMM: [JBM)KEHHE B IPOCTPAHCTBE,
1oJI00HbIe  (UTYPHI UCIOJIb30BaTh OTHOUICHUE
IIoIael moBepxHocTeil 1 00beMOB MOJAOOHBIX (UTYp MPH PEIICHUH

3a/a4;

B IMPOCTPAHCTBE;
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MPAKTUYECKYIO0 00JIACTH KU3HEEATEIbHOCTH;
rpejjaraTe HOBBIE IPOEKTHI, OLEHUBATh HIEHU C
MO3ULUHU HOBHU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

JlaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCHUTH
KOPPEKTHUBHI B AESATEIBHOCTD, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEIIM

YMETh BBIYHMCIATh F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YroJ, IUI0Ia/b,
0o0beM, TUIOMANb MOBEPXHOCTH), MCIONB3YSd H3yYCHHBIC (POPMYIbI H
METO/BI
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B pamkax nporpaMmpl yueOHOM TUCIUIUIMHBI 00 yJarOIMMHUCS OCBAUBAIOTCS TUYHOCTHBIE (JIP),

MmetanpeameTHsie (MP) u mpeaMeTHbIe pe3yapTaThl 6a30BOT0 U yriryoneHHoro yposheit (ITP6) u

(ITPy) B cootBeTcTBHHE ¢ TpeOoBaHusIMU PI'OC cpennero odIiero oopa3oBaHus.

Koanl

HﬂaanyeMble pe3yabTaTbl 0CBOCHUS JUCHHUIIJINHBI BKIIOYAI0T

JIP 13

l'oTOBEIIT COOTBETCTBOBATH OXKHUAAHUAM PabOTOMATENICH: AKTUBHBIN, MPOEKTHO-MBICISIITHI,
3¢ (eKTHBHO B3aMMOJEHCTBYIOIIMKA ¥ COTPYIHUYAIONIMH C KOJUIGKTHBOM, OCO3HAaHHO
BBINOJTHSFOIITHN npodecCHOHANIbHBIE  TpeOOBaHMS, OTBETCTBCHHBIMH, MYHKTYaJIbHbBIN,
JTUCHUTUIMHUPOBAHHBIN,  TPYJOMIOOMBBIA, KPUTHYECKH  MBICISIIANA, JEMOHCTPUPYIOLIHIA
po(heCCHOHAIbHYIO JKU3HECTOUKOCTD.

JIP 14

OneHnBaOMUN BO3MOXKHBIE OTPAHWYUTETN CBOOOIBI CBOEro Mpo¢eCCHOHATHLHOIO BBIOODA,
npeaonpeaeieHHble ICUX0(QU3NOIOTMYECKUMH OCOOCHHOCTSIMH WJIM COCTOSIHUEM 3JI0POBbS,
MOTHBHPOBAHHBIN K COXPaHEHHUIO 30POBBs B Ipoliecce MpodheCCHOHANBHON JesITEIbHOCTH.

JIP 15

['oToBBIN K IpodeccnoHaTbHON KOHKYPEHIIMH ¥ KOHCTPYKTHBHOM peakIni Ha KPUTHKY.

JIP 16

OpHEHTUPYIOIIHUIACA B HM3MEHSIOMIEMCS PBIHKE TpyAa, TMOKO peardpyrolldil Ha MOSBJICHUE
HOBBIX (DOpPM TPYJIOBOU NIEATEIHLHOCTH, TOTOBBIH K UX OCBOCHHMIO, M30eraromuii 0e3paboTHIlbI,
MOTHBHUPOBAHHBIM K OCBOCHHMIO (IYHKI[MOHAIBHO OJIM3KUX BUJIOB MPOPECCUOHATBLHON
JESITETFHOCTH, WMEIOMNX O00Imne OObeKThl (YCNOBHSA, IIENH) TPyAd, JIMOO WHBIE CXOXKHE
XapaKTePUCTHKU.

JIP 17

CoeHCTRYIOIINA MMOAMCPKAHUIO TPECTHXKA CBOCH NPOQECcCHH, OTPacin U 00pa30BaTEIIbHOM
OpraHu3aInH.

JIP 18

[IpyauMaronmii  menu U 33]a4u Hay4YHO-TEXHOJIOITUYECKOTrO, S5KOHOMHYECKOTO,
WHQOPMAIMOHHOTO H COIMOKYJIBTYPHOTO pa3BUTUS Poccuu, TOTOBBIM paboTarh Ha UX
JOCTHIKEHUE.

JIP 19

VYnpasnsomuii cOOCTBEHHBIM NPOQECCHOHATBHBIM Pa3BUTHEM, PE(IEKCHBHO OLIEHUBAIOLIUN
COOCTBEHHBIN JKU3HEHHBIN OIBIT, KPUTEPUH JHYHOW YCIENIHOCTH, MPU3HAIONINN IIEHHOCTH
HENpephIBHOTO 00pa3oBaHus,

JIP 20

CriocoOHBI TeHepHpOBaTh HOBBIE HIEHW /JJsl peleHus 3a1ad  OU(poBOH SKOHOMHKH,
NIepecTpanBaTh CIOKUBIIHECS CIIOCOOBI pelIeHus 3a7a4, BbIIBUraTh ajlbTepHATUBHbIE BApUAHTHI
JEWCTBUH C LIETbI0 BHIPAOOTKH HOBBIX ONTHMAIBHBIX AJITOPUTMOB; MMO3HULMOHUPYIOLIUHA cebs B
CETH KaK Pe3yJIbTATUBHBIN U IPUBJICKATEIbHBINA YYACTHUK TPYJAOBBIX OTHOLIEHUM.

JIP 21

CaMoOCTOSITENbHBIT W OTBETCTBEHHBIH B TPUHITHM pelmieHnd BO Bcex cdepax cBoeit
JEeSTebHOCTH, TOTOBBIM K MCIIOJIHEHUIO Pa3HOOOPa3HBIX COLMAIBHBIX PO, BOCTpeOOBaHHBIX
Om3HEecoM, 0OIECTBOM M TOCYAaPCTBOM

MP 01

YMEHHUE CaMOCTOATCIIbHO ONPCACIIATh HEIN ACATCIIBHOCTH U COCTABJIATH IJIAHBI JCATCIILHOCTHU,
CaMOCTOATCIBbHO OCYHICCTBJIATD, KOHTPOJIHMPOBATH n KOPPECKTHUPOBATH ACATCIbHOCTD,
HCIOJIB30BAaTh BCC BO3MOJKHBIC PECYPCHI I JOCTHXKCHHSA IMOCTABJICHHBIX ueneﬁ " peaim3anuu
IJIAaHOB NCATCIBbHOCTH, BLIGI/IpaTL YCIICHIHBIC CTPATCTHHU B PA3JIMYHBIX CUTYAIIUAX]

MP 02

yMEHHUE NPOIYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATE B MPOLIECCE COBMECTHOM AEATEIBHOCTH,
YUUTHIBATh TO3UIMH APYTHX YYACTHUKOB JIESITEIBHOCTH, YQ(HEKTUBHO pa3peniath KOHQIHUKTBI;

MP 03

BJIaACHHUEC HaBBIKaMU HO3HaBaTCJILHOI>'I, y‘Ie6HO-I/ICCHCILOBaTCJILCKOI\/'I n HpOGKTHOﬁ JCATCIbHOCTH,
HaBbIKaMHU PAa3pCHICHUS HpOGJ'IGM; CITOCOOHOCTh M TOTOBHOCThH K CaMOCTOATEIIbHOMY TIOHUCKY
MCTOZIOB PCIICHU S MMPAKTUYCCKUX 3a4a4, IPUMCHCHUIO PA3JIMYHBIX METOJOB ITO3HAHUS,

MP 04

FOTOBHOCTH M CIHOCOOHOCTH K  CaMOCTOSATEIbHOH  HMH()OPMAIMOHHO-TIO3HABATEIHLHON
NESTETbHOCTH, BIIAJICHHEC HAaBBIKAMHU IMOJydeHHs HEoOXOoAuMoil WH(oOpMammu W3 CclIoBapei
Pa3HBIX TUIIOB, YMEHHE OPHUCHTUPOBATHLCS B PA3JIMUHBIX UCTOYHHKAX MH(DOpPMAIIUU, KPUTHUECKU
OIIEHUBATh M MHTEPIIPETUPOBATh HH(POPMAIIHIO, TOTYYAeMYIO U3 PA3IMYHBIX HCTOYHHUKOB;

MP 05

YMEHHUE UCIOJIBb30BaTh CPEACTBA MHYOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJOTHH (nanee
— HUKT) B pemeHud KOTHUTHBHBIX, KOMMYHUKATUBHBIX UM OpPTraHU3alMOHHBIX 3a7ad C
co0II0IEHNEM TpeOOBaHMIA SPTOHOMHUKH, TEXHUKH 0€e301IacHOCTH, TUTHEHBI,
pecypcocOepeKeHus, MPABOBBIX M ATHUECKUX HOPM, HOpM HH(OPMAIIMOHHON 0€30MaCHOCTH;

MP 07

YMCHHUC CaMOCTOATCIIbHO OLCHUBATL W IPUHUMATh PCIICHUA, OIPCACIAIOMNEC CTPATCTHUIO
MOBEACHUS, C YUCTOM I'DAXKAAHCKHUX U HPABCTBCHHBIX HeHHOCTeﬁ;

MP 08

BJIAACHUC A3BIKOBBIMU CPCACTBAMU — YMCHHUC SICHO, JIOTMYHO W TOYHO H3JIaraTb CBOK TOYKY
3pCHUS, UCTI0JIB30BATh a/ICKBATHLIC A3BIKOBLIC CPECACTBA,




MP 09 BIIaJICHUE HAaBBIKAMHU MO3HABATEIbHOW pEe(IEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUM H
MBICIIUTEIBHBIX TPOIECCOB, UX PE3YIhTATOB U OCHOBAHMIA, TPAHUIl CBOETO 3HAHUS M HE3HAHUS,
HOBBIX TI03HABATENFHBIX 33/1a4 W CPEJICTB MX JOCTHKEHUSI.

I1P6 01 c(hOpMHUPOBAHHOCTH MPEICTABICHAN O MaTEMAaTHKE KaK YaCTH MUPOBOH KYJIBTYPHI H MECTE
MaTeMaTHUKH B COBPEMEHHOM IIMBUIIU3AIMH, CITI0OCO0aX OMUCAHUA ABJICHUN PeaJbHOr0 MUpPa Ha
MaTEMaTHYECKOM SI3BIKE;

I1P6 02 c(hOpMUPOBAHHOCTH MPEICTABICHUN 0 MATEMATUIECKUX MOHATHUSAX KaK BaKHEHUIITNX
MaTeMaTHYEeCKUX MOJIEIISX, TO3BOJIAIONINX ONMMUCHIBATh U U3y4YaTh pa3HbIe MPOIECCH U SBICHHUS,
[IOHUMAaHUE BO3MOKHOCTH aKCHOMAaTHYECKOr0 MOCTPOCHHUSI MAaTEMAaTHUECKUX TEOPHIA;

I1P6 03 BJIaJICHUE METOJAMU JOKA3aTENbCTB U aITOPUTMOB PELICHUs, YMEHUE UX IPUMEHSATH,
IIPOBOJIUTh AOKA3ATENIBHBIE PACCYKJICHUS B XO/I€ PEILICHUS 33/1a4;
[1P6 04 BJIQJICHUE CTAaHAPTHBIMU IPHUEMAaMH PELICHUS PALMOHANBHBIX U HPPALMOHAIbHBIX,

MMOKAa3aTCJIbHbIX, CTCTICHHLIX, TPUT'OHOMCTPHUYCCKUX ypaBHeHI/Iﬁ 1 HCPABCHCTB, UX CUCTCM;
HCIIO0JIb30BAHUEC I'OTOBLIX KOMIIBIOTCPHBIX ITPOrpaMM, B TOM YHCIIC IJId IOMCKA IIYTHU PCHICHUA U
HWIUIIOCTPALU pCHICHU A ypaBHCHI/Iﬁ 1 HCPABCHCTB,

I1P6 05 c(hOpMHUPOBAHHOCTH MPEACTABICHNN 00 OCHOBHBIX MOHATHUSX, UAEIX ¥ METOJ1aX
MaTeMaTH4yeCKOIo aHaIu3a,
I1P6 06 BJIa/ICHNE OCHOBHBIMH MOHATHAMH O IUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPUIECKHUX UTypax,

HX OCHOBHBIX CBOMCTBaX; C)OPMHUPOBAHHOCTb YMEHHUS PACIO3HABATh T€OMETpUUIECKUE (PUryphl
Ha yepTexax, MOJENAX U B PeaIbHOM MHpE; IPUMEHEHNE N3YUYEHHBIX CBOMCTB Fr€OMETPHYECKUX
¢uryp u hopmysa 1uisl pelieHus TeOMETPUIECKHX 3aa4 ¥ 3aJa4 C NPAaKTHYECKUM COJep KaHUEM;

I1P6 07 c(hOpMHUPOBAHHOCTH MPEICTABICHUN O MPOIECCAX U SIBICHUIX, UMEIOIINX BEPOSTHOCTHBIN
XapakTep, CTAaTHCTHUECKHUX 3aKOHOMEPHOCTSX B pEAIbHOM MUPE, OCHOBHBIX MOHATHSIX
3JIEMEHTapHON TEOPUH BEPOATHOCTEH; YMEHUH HAXOAUTh U OLIEHUBATH BEPOSATHOCTH
HACTYTJICHUS! COOBITHH B MMPOCTEHIINX MPAKTUYECKUX CUTYaIUsIX ¥ OCHOBHBIE XapaKTEPHCTHKH
CIIy4alHBIX BEJIMYHH;

I1P6 08 BJIaJICHHE HaBbIKAMHU HCIIOJIb30BAaHMUsI TOTOBBIX KOMIIBIOTEPHBIX HPOrPaMM MPH PELICHUH 3a1ay;

[1Py 01 c(OpPMHPOBAHHOCTh NPEICTABICHUH O HEOOXOANMOCTH JOKA3aTENLCTB IPU 000CHOBAaHUU
MaTeMaTHYECKHUX YTBEPKICHUN U POJIM aKCMOMATHKH B MPOBEIEHUH JIETyKTUBHBIX
paccy>KJIeHui;

[1Py 02 c(OpMHUPOBAHHOCTh MOHATUHHOTO aInapara o OCHOBHBIM pa3esiaM Kypca MaTeMaTHKH;

3HaHHI OCHOBHBIX TeopeM, (OPMYI U YMEHUSI UX IPUMEHATh; YMEHHUS JTOKA3bIBATH TEOPEMBI H
HaXOJUTh HECTAHJIAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

[1Py 03 c(OpMHUPOBAHHOCTh YMEHHI MOAEIMPOBAThH PealbHbIE CUTYallUH, UCCIEI0BATH IIOCTPOEHHbIE
MOJI€TIH, UHTEPIPETUPOBATH MOJIYUYEHHBIN pe3yIbTaT;
TPy 04 c(hOpMUPOBAHHOCTH MPEACTABICHNN 00 OCHOBHBIX MOHATUSAX MaTEMATHYECKOTO aHAIN3a U MX

CBOﬁCTBaX, BJIaICHUEC YMCHUEM XapPaAKTEPU30BATH NOBCACHUEC (I)YHKLII/Iﬁ, HCIIOJIb30BAHHEC
TMMOJIYUCHHBIX 3HAHUK JJIA OIIMCAaHUA U aHaJIM3a pCaJiIbHbBIX SaBHCHMOCTGﬁ;

[TPy 05 BJIJICHUE YMEHUSIMU COCTABJICHUSI BEPOSTHOCTHBIX MOJENEH 110 YCIOBUIO 33Ja4U U BBIYUCIICHHUS
BEPOSITHOCTU HACTYIUICHHsI COOBITHI, B TOM YHCIIE C IPUMEHEHHnEM (HOpMy KOMOMHATOPUKH U
OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEN; UCCIENOBAHNS CIIyUYaWHbIX BEJIMYMH I10 UX
pacpefeNcHHIO.

B pe3ynbraTe u3ydeHus TUCIUTUTHHBI 00 yJaOIUICs TOKEH 3HATH/MIOHUMATD:

- 3HaUE€HUE MaTeMaTHYeCKON HAayKd IS pPelleHHUs 3a]lay, BOSHUKAIOIIUX B TEOPUH U MPAKTUKE;
IIUPOTY M OTPaHUYCHHOCTh NMPUMEHEHHUS MaTeMaTHUYeCKUMX METOJOB K aHAM3y U HCCIEIOBAHUIO
MIPOLIECCOB U SIBIICHUN B IPUPOJIE U OOIIECTBE;

- 3HAYCHHUEC IMPAKTUKHU WU BOIIPOCOB, BOSHUKAIOIIHUX B caMoi MaTeMaTuke, IJis (1)OpMI/IpOBaHI/I$I n
Pa3sBUTHA MaTeMaTUYeCKOM HAYKH;

- UJACH paCIIupCHHA YHCIIOBBIX MHOXCECTB KakK crocoba IMOCTPOCHHUA HOBOI'O MATEMAaTHYECKOI'O
arrapara JJisl pCICHUA MPAaKTUYCCKUX 3a/la4 U BHYTPCHHHUX 3a/la4 MATCMATHUKHU,

- 3HAa4YCHHC PI}IGfI, MCTOOAOB MW PE3YJILTATOB anre6p51 N MaAaTeMaTU4YCCKOro aHajausa IJId



IIOCTPOCHUA MO,Z[GJ'IGIZ PCAJIbHBIX ITPOLECCOB U CHTyaHHﬁ;

- BO3MOXHOCTH I'COMCTPUU IJId OIMMCAHUA CBOICTB PCaJbHBIX MPEAMETOB U HUX B3daUMHOI'O
PACIIOJIOXKCHHA,

- YHI/IBepcaJIBHBIf/i XapaKTCP 3aKOHOB JIOTUKH MATCMATUYCCKHUX paccync;[eHHf/'I, HUX IMPUMCHHUMOCTDH
B PA3JIMIHBIX 0071aCTIX YETOBEUYECKOM JACATCIIBHOCTH,

- pa3ian4ue TpGGOBaHHﬁ, MPpEABABIACMBIX K JOKa3aTCJIbCTBAM B MATCMATUKC, C€CTCCTBCHHBLIX,
COHAJIBHO-3KOHOMHNYCCKUX U 'YMAHUTAPHBIX HAaYKaX, HA IIPAKTUKE,

- pOJib aKCMOMATHKHM B MAaTCMATUKC; BO3MOKHOCTHL IOCTPOCHHUA MATCMATHUYCCKUX TGOpI/Iﬁ Ha
aKCMOMAaTHYECKOU OCHOBC; 3HAUCHUC aKCUOMATUKHU IJIA APYIUX obnacreii 3HaHUS U JJIA IIPAKTUKU

- BEpOSITHOCTHBIN XapaKTep pa3IMYHbIX MPOIECCOB U 3aKOHOMEPHOCTEH OKPYKAIOIIET0 MUPA.
YMeTh:

- YMETb ONEPUPOBATH IOHATUSAMHU: OIPEIEICHUE, aKCUOMA, TEOpEMa, CIIEICTBHE, CBOMCTBO,
MIPU3HAK, J0Ka3aTelIbCTBO, PAaBHOCHUJIbHBIE (DOPMYIMPOBKH; yMEHHE (GOPMYIHpPOBAaTh OOpaTHOE H
IIPOTUBOIIOJIOKHOE YTBEPKICHHUE, NPUBOAUTH IPUMEPHl M KOHTPIPHUMEPBI, HCIOJIb30BaTh METOJ
MaTeMaTU4EeCKOM MHIYKLUU; IPOBOAUTH JOKA3aTENIbHBIE pACcCyKIECHHUs IIpU pELIEHUH 3aj]ady,
OLICHUBATB JIOTUYECKYIO TPABUIIBHOCTh PACCYKICHUM;

- YMEHHE CBOOOJHO ONEpUpPOBATh MOHATHAMM: COUYETAHHE, MEPECTaHOBKA, YUCIIO COYETAHUM,
YHCIIO NMEePECTaHOBOK; OMHOM HbIOTOHA; yMEeHHE IPUMEHATh KOMOMHATOPHBIE (aKThl U PacCyKICHUS
JUIS PELLICHUs 3a/1a4;

- YMETh ONEpPHPOBATH MOHATHSAMU: HATypalbHOE YHCJIO, LEI0E€ YHCIO, OCTaTOK MO MOIYIIO,
palMoHaIbHOE YHCIO, UPPALMOHAIBHOE YHCIO, MHOXKECTBA HATypallbHBIX, IIEJbIX, PAI[MOHAJIBHBIX,
NEHCTBUTENBHBIX YHCEN; YMEHHE HCI0JIb30BaTh NMPU3HAKU JEIUMOCTH, HAUMEHbBIINI 00N JeIuTenh
U HauMeHbllee o0Iee KpaTHOe, alroput™ EBKiMa MpH pelieHny 3a1a4; 3HaKOMCTBO C Pa3IUYHBIMU
MO3UIIMOHHBIMH CUCTEMaMU CUHUCIICHUS;

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHUSAMHU: CTEHNEHb C IIENBIM II0Ka3aTeleM, KOPEHb
HaTypaJIbHOM CTENEHH, CTENEHb C pPAlUOHAJIBHBIM II0KA3aTelleM, CTENEHb C JEHCTBUTEIIBHBIM
(BeleCTBEHHBIM) TTOKA3aTeNeM, JIorapu(M Yuciia, CHHYC, KOCUHYC U TAHT'€HC POM3BOJIBHOTO YUCIIA;

- YMEThb OIEPUPOBaTh MOHATHAMM: TOXJIECTBO, TOKAECTBEHHOE NMpPeoOpa3oBaHUE, YypaBHEHHE,
HEpaBEHCTBO, CUCTEMA YPaBHEHUI U HEPABEHCTB, PABHOCWIIBHOCTh YPAaBHEHHM, HEPABEHCTB U CHUCTEM,
paluoHaJbHBbIE, VPpalMOHAIIbHBIE, IIOKa3aTelbHbIE, CTCIICHHBIE, norapupmMuUecKue,
TPUTOHOMETPUUECKHUE YPaBHEHHUS, HEPABEHCTBA U CUCTEMBI; YMEHHUE pElIaTh yPaBHEHUS, HEPABEHCTBA
U CHCTEMBl C IOMOIIBI0 DPA3JMYHBIX INPUEMOB; pelIaTb YPAaBHEHHs, HEPABEHCTBA U CHCTEMBI C
IapamMeTpoM; IPUMEHATh ypaBHEHUS, HEPABEHCTBA, UX CUCTEMBI JUIsl pELICHHs] MAaTEMAaTUYECKUX 3a/1a4y
U 3371a4 U3 pa3IM4YHbIX 001acTell HAyKU U peanbHOM KU3HH;

- YMETh ONEPUPOBAThH MOHITUSMHU: HEMPEPHIBHOCTb (DYHKIMM, aCUMIITOTHI Tpaduka (yHKIUH,
nepBas W BTOpasl MPOU3BOJAHAs (YHKLUUH, T€OMETPUYECKHH M (U3NYECKUH CMBICI IMPOU3BOIHOM,
nepBooOpa3Hasi, ONpeACICHHBI HHTETPal; YMEHHUE HAXOAUTh ACUMITOTHI Tpaduka QyHKINU; YMEHHE
BBIYHMCIIATh NPOM3BOJHBIE CYMMBI, MPOM3BEACHUS, YACTHOTO M KOMIO3ULMM (GYHKLUUH, HAXOIUTh
ypaBHEHUE KacaTeNbHOH K TpaduKy QpyHKINHY;

- YMCTb HCIHOJIb30BATHh IMPOU3BOAHYIO [JIsI HCCICAOBAaHUA (I)YHKHI/II}'I, I HaXO0XICHHA
HaWjIydmero peuICHUA B IMPUKIAAHBIX, B TOM YHCJIC COLOHWAJIbHO-3KOHOMHNYCCKUX U (bHBI/I‘-IeCKI/IX
3aZlaqax, sl OMPEACIICHUA CKOPOCTHU U YCKOPCHUS; HAXOAUTH IUIOMAAN U 00BEMBI CI)I/Ipr C IIOMOIIIBIO



WHTETpaja;  NPUBOAWUTH  HPHUMEPHl  MATEMAaTHYECKOTO  MOJEIHMPOBAaHUS  C  ITOMOIIBIO
muddepeHIMATBHBIX YPaBHEHHI,

- YMETh CBOOOJIHO ONEpUPOBATH MOHATUAMU: CpeHee apudMeTHIecKoe, MeInaHa, HauboJbllee
Y HauMEHbIIIEEC 3HAYCHUS, pa3Max, JAUCIEPCUs, CTAaHJAPTHOE OTKJIOHEHHUE JJIS ONMCAHUS YHCIIOBBIX
JAHHBIX; YMEHHUE UCCIIEIOBaTh CTATUCTUYECKHE JTaHHBIC, B TOM YHUCIE C MPUMEHEHHEM Ipaduueckux
METOJIOB U AJICKTPOHHBIX CPEICTB; IpaUIeCKU UCCIIECOBATh COBMECTHBIC HAOIIOACHHS C TIOMOIIBIO
JarpaMM pacCcerBaHUs U JIMHEHHOM perpeccuu;

- YMETbh HaXOJAUTh BEPOSITHOCTH COOBITUH C UCIOJIb30BAaHUEM I'padUuECKUX METO/I0B; IPUMEHATh
JUIsL  pelieHus 3anad  (QOopMynbl CIOKEHUS U YMHOXEHHUS BEPOATHOCTEH, (GopMyny MOIHOM
BEPOSTHOCTH, Gopmyny bepHymm, koMOuHaTOpHBIE (GakThl U (POPMYIBI; OIEHWBATH BEPOSTHOCTH
peaIbHBIX COOBITUH; YMEHHE OINEpPUPOBATH MOHATHAMH: CiIy4ailHas BeJIMYMHA, paclpeiesieHue
BEPOATHOCTEHM, MAaTEMaTU4YECKOE OXMJAHUE, AMCIEPCUS] U CTAaHAAPTHOE OTKIOHEHHUE Cly4ailHON
BEJIMUMHBI, (YHKIIMU pacIpeeseHUs] U IUIOTHOCTH PaBHOMEPHOTrO, MOKa3aTeIbHOIO0 U HOPMAJIbHOTO
pacupeieNieHuii; yMEHHE HCIO0JIb30BaTh CBOMCTBA M3YYEHHBIX pAcCHpElelCHUN Ui pelleHus 3ajad;
3HAKOMCTBO C TMOHSTHUSMH: 3aKOH OOJBIIMX YHUCEN, METOIbl BHIOOPOYHBIX HCCIENOBaHHUI; yMEHHE
MIPUBOJUTH MPUMEPDI POSBICHMSI 3aKOHA OOJIBIINX YKMCE B IPUPOIHBIX U OOIIECTBEHHBIX SBJICHUSX;

- yMeTh CBOOOJHO ONEpPHPOBATH MOHATHAMHU: TOYKa, MpsMas, IUJIOCKOCTb, MPOCTPAHCTBO,
OTPE30K, JydY, IUIOCKAW Yrojl, JBYIPaHHBIM yroy, TPEXIPaHHBIA YroJl, IHepeceKaroluecs,
NapaJljIeNIbHbIE U CKPELIUBAIOLIMECS MpPsMbBIE, MMAPAJUIENbHOCTh U NEPIEHAUKYISIPHOCTh NPSAMBIX U
HJ'IOCKOCT@I\/’I, Yroia MExay npsAMbIMHA, YIOJI MCKIY pr[MOfI " MJIOCKOCTBIO, YI'OJI MEKAY INIOCKOCTAMMU,
YMEHHUE HCIIOJIb30BaTh NMPH PEIIEHUM 3373y M3ydeHHble (DaKThl M TEOpEeMbl IUIAHUMETPHM; YMEHHE
OIICHUBAThL Pa3MCPhbL 00BLEKTOB B OKpyXamomeM MHPEC;, YMCHUC OINCPUPOBATL IIOHATUAMMU:
MHOTOI'PaHHUK, CeY€HHE MHOTOTPAHHUKA, IPAaBUIIbHBI MHOTOTPaHHUK, MTPU3Ma, MUpaMuaa, Gurypa u
MOBEPXHOCTh BpalLIeHUs, IIMINHAP, KOHYC, map, cgepa, pa3BepTKa MOBEPXHOCTH, CEUEHUsI KOHyca U
HWINHApA, MapajulelbHble OCH WM OCHOBAaHHIO, CEUYEHHE IIapa, IUIOCKOCTh, Kacarolmascs cdepsl,
HWIMH]Ipa, KOHYCa; YMEHHE CTPOUTh C€YEHHE MHOTOTrpaHHMKa, N300pakaTh MHOTOIPaHHUKHU, (PUTYpHI
U TIOBEPXHOCTH BpAILLEHUS, UX CEUYEHHUS, B TOM UYUCJE C MOMOIIBIO IEKTPOHHBIX CPEACTB; YMEHHE
MPUMEHSTh CBONCTBA TE€OMETPUYECKHX (UIYp, CaMOCTOSTENbHO (OPMYIHpPOBATH OINpEAENICHUs
u3ydyaeMbIX (UTYyp, BBIABUraTh THIIOTE3bl O CBOWCTBaX M MpPHU3HAKAX TIEOMETPUYECKUX (uUryp,
000OCHOBBIBaTh WJIM OIPOBEpPraTh HUX; YMEHHE MPOBOAMUTH KiaccupuKaluioo (GUryp mo pasiuyHbIM
IprU3HaKaM, BBIIIOJIHATH HGOGXOIII/IMBIG AOIOJHUTCIIBHBIC ITOCTPOCHUAA,

- YMeTh CBOOOIHO OTEpUPOBATH MOHATHUSIMU: IUIOMIAb PUTYPBI, 00beM (UTYPHI, BETUYHHA YyIJIa,
PACCTOAHUC OT TOYKHU OO IJIIOCKOCTH, paCCTOAHUC MCIKIY IPAMBIMHU, PACCTOAHUC MCIKAY MIIOCKOCTAMU,
Iomaas cgephl, IMIONIAasr MOBEPXHOCTH MUPAMUJBI, MPU3MBI, KOHYCa, IMIMHApPA, 00BbeM Kyoa,
NpAMOYIOJIBHOTO MapajulelienuIena, NUpaMuabl, IPU3MBbI, LUIUHIpaA, KOHYyca, Ilapa; yMEHUE
HaxOJIUTh OTHOIIIEHHE 00HEMOB TIOIOOHBIX UTYD;

- YMETh CBOOOJIHO OTIEPUPOBATH MOHATUSMU: IBUKECHUE, TTApAIJICIBbHBIN IEPEHOC, CHMMETPHS Ha
IUIOCKOCTH ¥ B TPOCTPAHCTBE, MOBOPOT, IpeoOpa3oBaHue MOA0OMs, MOAO0OHBIE (DUTYpBI; yMeHHE
pacro3HaBaTh paBHbIE W MOJOO0HBIE (QUIYpHl, B TOM YHCIE B INPHPOJE, UCKYCCTBE, APXUTEKTYPE;
YMEHHUE HCHOJb30BATh N€OMETPUUYECKHE OTHOLIEHHS, HaXOJUTh T'€OMETPHUUYECKUE BEJIWYMHBI (IIHHA,
yTOJ1, IJIOMIAIb, 00EM) MPH PEIICHUHU 334 U3 IPYTUX Y4eOHBIX MPEIMETOB U U3 PEaIbHOMN JKU3HU;

- YMCTb CBO6OI[HO OIICPHUPOBATL MOHATHUAMU: HNPAMOYIrojibHasd CHUCTCMa KOOPAHWHAT, BCKTODP,
KOOpAHWHATBI TOYKH, KOOpAWHATHBI BCKTOpA, CyMMa BCKTOPOB, MPOU3BCACHHUC BCKTOpPAa HaA YHUCIIO,
Pa3JI0KCHUEC BCKTOpA 110 6a3I/Icy, CKaJEIPHOC MPOU3BCACHNUEC, BEKTOPHOC MPOU3BCACHUEC, YI'OJI MCKIY
BCKTOpaMHu; YMCHHC HCIIOJIb30BATh BCKTOpHBIfI )51 KOOpI[I/IHaTHI)If/i MEeTOd  AJid  PCUHICHUA
TCOMECTPUUYCCKHUX 3a1a4 U 3aa4 APYTUX y‘le6HLIX npeamMETOB.



@®opMHPOBAHME YHUBEPCAJbHBLIX Y4YeOHbIX NO3HABATEJbHBIX [AeHCTBUIl BKJW04YaeT 0a3oBble
JIOTHYeCKHUe JefiCTBHSA:

- BBIABIATH KAayeCTBA, XAPAKTEPUCTHUKM MAaTEMATUYECKUX IIOHATHM M OTHOLICHMM MEXIY
MOHATUSAMU; (POPMYITUPOBATH ONPEICTICHUS TOHATH;

- YCTaHaBJIMBaTh CYIIECTBEHHbIN MNpHU3HAK KilaccU(UKALMU, OCHOBaHMUS i1 00OOLIeHHs U
CPaBHEHMSI, KPUTEPUU ITPOBOAMMOIO aHAIIN3A;

- BBIABJISITD MAaTCMATUYCCKHUEC 3aKOHOMCPHOCTH, ITIPOBOANUTL aHAJIOTWU, BCKPbIBATb B3dAUMOCBA3H U
IIPOTUBOPCYHA B (baKTax, JaHHBbIX, Ha6JHOII€HI/I$IX U YTBCPKACHHUAX, Ipcjiaratb KPHUTCpUU TJIA
BBIIBJICHHA SaKOHOMepHOCTeﬁ n HpOTHBOpeqHﬁ;

- BOCIPUHHMMATh, (HOpMyTUpOBaTh W NPeoOpa3OBHIBATH CYXICHUS: YTBEPAUTEILHBIE U
OTpHLIATENIbHBIC, €IUHIUYHBIE, YACTHBIE U O0ILKE; YCIOBHBIE,

- [ACJIaTb BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HWHAYKTUBHBIX
YMOSaKHIOquHﬁ, YMO3aKJ'IIO‘lCHI/II71 10 aHAJIOTHH,

- MPOBOJUTH CaMOCTOSITENIPHO JI0Ka3aTeIbCTBA MaTeMaTHUECKUX YTBEP)KIEHUU (IpsiMble U OT
IIPOTUBHOT0), BHICTpAaUBaTh apryMEHTALMIO, IPUBOAUTH NMPUMEPBl U KOHTPIPUMEPHI; 0OOCHOBBIBATD
COOCTBEHHBIE CY>KIECHHSI U BHIBOJIBI;

- BbIOMpaTh croco0 pemeHus yueOHOH 3a7auu (CpaBHMBATh HECKOJBKO BApHAHTOB pEIEHUS,
BbIOMpaTh HauOoJIee MOAXOAIIMMA C YIETOM CaMOCTOSITEIbHO BbIJIEJIEHHBIX KPUTEPHUEB).

@®opMHpPOBaHUE YHHUBEPCAJIBbHBIX Y4YeOHBIX IO3HABATEJbHBIX [efiCTBHIl BK/IKYaeT 0a30Bble
HCCIeI0BATE/IbCKHE NeCTBUSA:

- UCITIOJIb30BATh BOIIPOCHI KaK HCCIIEJ0BATEIbCKUIM HHCTPYMCHT IIO3HAHUA;

- popMynupOBaTH BOMPOCHI, PUKCUPYIOLINE TPOTUBOPEUHE, TPOOIEMY, YCTAHABINBATH HCKOMOE
U 1aHHO€, (OPMHUPOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3MIINIO, MHEHUE;

- IPOBOJUTH CAMOCTOSITENILHO CINIAHUPOBAHHBINA JKCIIEPUMEHT, HCCIIEIOBAHUE 110 YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4YeCKOro OOBEKTa, MOHATHSA, NMPOLEAYpPbI, MO BBISIBICHUIO 3aBUCUMOCTEH
MeXy 00BEKTaMH, IOHATHSIMHU, IPOLIEYPAMHU, UCIIOJIb30BaTh PA3INYHbIE METO/IBI;

- CaMOCTOATENILHO (hopMyIMpoBaTh OOOOIIEHUS W BBIBOIBI 10 PE3yJabTaTaM IPOBEIACHHOTO
HaOJIIOICHHs, KCCIICIOBAaHMsI, OIICHHBATh JOCTOBEPHOCTH IOJYYCHHBIX DPE3yJIbTaTOB, BBIBOJOB U
000011IeHNH, TPOrHO3UPOBATH BO3MOKHOE X PAa3BUTUE B HOBBIX YCIOBHSX.

@®opMHUPOBAHHE YHHMBEPCAJbHBIX YYeOHBIX IMO3HABATEJIbHBIX [eiCTBMH BKJ/O4YaeT padoTy c
uHopmanuei:

- BbIOMpaTh HMHPOPMAIMIO U3 HUCTOYHUKOB Ppa3IWYHBIX TUIIOB, AaHAIU3UPOBATh U
MHTEPIPETHPOBATH WHPOPMALIMIO PA3THUHBIX BHIOB U ()OPM MPEACTABICHHUS; CUCTEMAaTU3UPOBATh H
CTPYKTYpUpPOBaTh HHGOPMAIIUIO, IPEJICTABIATH €€ B PA3IMYHBIX (PopMax;

- OLICHUBATh HAJIEKHOCTh MH(POPMALUHU 10 CAMOCTOSITEILHO C(HOPMYTUPOBAHHBIM KPUTEPHSIM,
BOCIIPUHUMATh €€ KPUTUYECKH;

- BBIABIIATH I[e(i)I/IHI/ITBI I/IH(bOpMaIII/II/I, JaHHBbIX, HCO6XOI[I/IMI)IX AJI1 OTBETAa Ha BOIPOC U JIA
PCLICHUA 3aaa4uu;



- aHAJIM3UPOBaTh WH(GOPMALIMIO, CTPYKTYPUPOBATh €€ C MOMOUIbI0 TaOIHIl U CXeM, 00001IaTh,
MOJICIMPOBATh MATEMATUUYECKHU: JIeNIaTh YEPTEKHU U KPATKUE 3aMUCHU MO YCIOBHIO 3a7a4H, 0TOOpakaTh
rpaduuecku, 3aMUchIBaTh C TOMOIIbIO GOPMYIT;

- ¢dopMynupoBaTh TpsSMBIE W OOpaTHBIC YTBEPKICHUS, OTPUIIAHUE, BBIBOJIUTH CIICICTBHUS,
pacrno3HaBaTh HEBEPHBIE YTBEPKACHUS U HAXOAUTh B HUX OIIMOKH;

- MPOBOAUTH MATCMATHYCCKUC DKCIICPUMCHTBI, PCIIaTh 3aJa4u UCCICAOBATCIBCKOIO XapaKkTepa,
BBIABUI'aTb MPCAIIOJIIOKCHHNA, NOKA3BIBATH WJIA OIPOBEPraTh HX, NPHUMCHIAA HHAYKIHIO, ACAYKIUIO,
AaHAJIOTHI0, MAaTEMAaTUYCCKUEC MECTOIBI,

- CO3/1aBaTh CTPYKTYPUPOBAHHBIE TEKCTOBBIE MAaTEpHAbl C MCIOIB30BAHUEM BO3MOYKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEICTB M OOJIAYHBIX TEXHOJIOTHH, HCIOJIB30BATh TAOIUYHBIC Oa3bl
JAHHBIX;

- HUCIIOJIB30BATh KOMIIBIOTCPHO-MATEMATUYCCKUC MOJCIN JIs1 aHaJIn3a 00BEKTOB U mponeccos,
OLCHUBATL AACKBATHOCTb MOJACIU MOACIUPYCMOMY O6’LCKTy HUjin T1nponeccy, HnpeaACTaBIIATh
PE3YIbTATEI MOACINPOBAHUSA B HArJIAAHOM BU/JIC.

@®opMHUPOBAHHME YHHBEPCAIBHBIX Y4eOHBIX KOMMYHHKATHBHBIX 1e/iCTBU BKJIIOYAaeT YMEHUSA:

- BOCIIPpUHUMATL U q)OpMy.]'[I/II)OBaTB CYyXXIAC€HHA, ACHO, TOYHO, I'PAMOTHO BBIPpAKaThb CBOIO TOYKY
3pCHHA B YCTHBIX U ITMCBbMCHHBIX TCKCTAX;

- B X0/€ OOCYXIEHHUs 3a/laBaTb BONPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, MpPOOJIEMBI,
pemaeMoN 3aJaud, BBICKA3bIBaTh HJEH, HALEJICHHBIE HA IIOMCK pPEIICHHUS; COINOCTAaBISTh CBOU
CYKACHMSI C CYXICHUSAMH IPYTHX YYaCTHHKOB JHallora; B KOppeKTHOW ¢(opme (opMyaupoBaTh
pa3HOIIacHus U BO3PAXKECHMUS,;

- IPEJCTaBIATh JIOTUKY pPELIEHUs 3a7aud, JT0Ka3aTelbCTBa YTBEPXKACHUS, PE3YyIbTaThl U XOJ
HKCIEPUMEHTA, HCCIIEJOBAHNUS, IPOEKTa B YCTHOW M MUCHMEHHOU (hopMe, MOJIKPEIUIsis MOsICHEHUSIMH,
000CHOBaHMSAMHM B BepOaJbHOM M TIpaduueckoM BHUJAE; CaMOCTOSATEIbHO BbIOWpaTh (opmar
BBICTYIUICHHS C YUETOM 3a]1a4 MIPE3CHTAIMU U OCOOCHHOCTE! ayAuTOPHH;

- yd4acTBOBaTh B TPYMNOBBIX (opMax paboTel (0OCyxkaeHHs, OOMEH MHEHUH, "MO3rOBBIC
WITYpMBI" W Jpyrue), UCHONb3ys NPEUMYIIECTBA KOMAHIHOW M HHIUBUAYaJTbHOW paboThl mpu
pemieHny y4eOHBIX 3ajay; MJIaHUPOBaTh OPraHM3AIMI0 COBMECTHON paboThI, pacmpeleisiTh BHJIbI
paboT, IToroBapuBaThCs, 0OCYKIATh MPOIECC M Pe3yabTaT padoThl; 0000IAaTh MHEHUS HECKOJIBKHX
JIIOJICH;

- BBITIOJIHATh CBOIO YacTh PabOThl U KOOPAWMHHUPOBATH CBOU ACHCTBHSI C IPYTHMMH YJICHAMH
KOMaHIbl; OLIEHMBAaTh KAyecTBO CBOEr0 BKJIaJa B OOWUH MPOAYKT MO  KPUTEPUSIM,
c(hOpMYyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

@®opMHUPOBAHHME YHHBEPCAJIbHBIX Y4eOHbIX PeryJSTUBHBIX JIeHCTBUI BKJIOYAeT yMEHHS:

- COCTaBJATH IUIaH, alNTOPUTM pEIIeHHs 3aJauyd, BBIOMpPATh CIOCOO pEHICHHUS C YYeTOM
UMCIOLINXCSI PECYypcoB M COOCTBEHHBIX BO3MOKHOCTEH M KOPPEKTHPOBAaTh C Y4YETOM HOBOW
nHpOpMAIHH;

- BJIaJeTh HaBBIKAMHU I103HABATEILHOM pe(i)HeKCI/II/I KaK OCO3HaHHusA COBCPIIACMbBIX ﬂeﬁCTBHﬁ n
MBICJIMTCIIBHBIX IPOHCCCOB, HUX PC3YJbTATOB, BJIAACTH criocobamu CaMOIIPOBCPKH, CAMOKOHTPOJIA
nponecca 1 pe3yijibTaTa pCIICHUA MaTeMaTu4eCKOM 3aJa4u,

- TPEIBUAECTb TPYAHOCTH, KOTOpPBIE MOIYT BO3HHUKHYTH IIPM PEIICHUU 3aJa4yd, BHOCHUTH



KOPPCKTHUBLI B ACATCIIbHOCTb HAa OCHOBC HOBBIX O6CTO$IT€J'H>CTB, JaHHBbIX, HaﬁHeHHBIX OIHI/I6OK;

- OLICHUBATh COOTBETCTBHC pe3yiibTaTta JA(SAI01 u YCIIOBUSAM, MCPYy COOCTBEHHOI
CaMOCTOSTCIbHOCTH, 3aTPYAHCHUA, ,Z[e(i)I/II_[I/ITI)I, OH_II/I6KI/I, HpI/IO6pCTeHHBII71 OIIBIT, OOBSACHATH IIpHUYHUHBL
AOCTUIKCHUS WJIIN HC NOCTHIKCHUA PC3YJIbTATOB ACATCIILHOCTH.

PeKOMeHIlyeMOC KOJIUY€CTBO YaCOB HA OCBOCHHUE ITPOrpaMMbl TUCHUIIJIHHBI:

MaxkcumansHOH y4eOHOW Harpy3ku oOydaromerocst — 450 gacoB, B TOM dmcie: 00s3aTeNbHOM
ayIUTOpHON yueOHoi Harpy3ku obydaromerocs - 300 gaca; caMocToATeNbHOM paboThl 00y4daroIIerocs
- 150 gacos.



2. CTPYKTYPA U COJIEP)KAHUE YUEFHOM JUCIHUILJINHBL

2.1 O0bem y4eOHOM AMCUMILIMHBI U BUABI YU4eOHOil padoThI.

Bua yueOHoii padoThl

O0vém uacoe

MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 450
Oobsi3aTennbHas ayIMTOPHAsA yueOHas HArpy3Ka (Bcero) 300
B TOM YHCIIE!

KOHTPOJIbHBIE PabOTHI 36
CamocTosiTesibHas padoTa o0yuaruierocs (Bcero) 150
B TOM YHCIIE:

JoMalHss padoTa (aHaIMTHYECKasl, COCTaBUTENbCKas paboTa 150

MOMCKOBAs JIEATEIbHOCTB)

HUmoeosas ammecmayusl 6 qbopMe NUCbMEHHO20 IK3AMEHA
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2.1 TemaTu4ecKHUil IVIaH U COAEPKAHME TUCHUIIINHBI

HaunmenoBanue Copeprxanre yaeOHOTO MaTepraia, MpakTHIecKrue paboThl, CaMOCTOsATEIbHAS paboTa O6wem | Koapr oOmmx KOMITeTEHITHH
pa3zaesnoB U TeM 00yYarommxcst YacoB | M JJUYHOCTHBIX METANPEIMETHBIX,
MPEMETHBIX Pe3yJIbTaTOB,
(hOpMHPOBAHHIO KOTOPBIX
CIIOCOOCTBYET JIEMEHT MTPOTPaMMBI
1 2 3
Paznmen 1. AJITEBPA U HAYAJIA AHAJIM3A
Tema 1.1. Copep:xaHne y1eO0HOTO MaTeprana 16 I1P6 01, I1P6 02, [TPy 02
Beenenue. MaremaTnka B HayKe, TEXHUKE, SJKOHOMHKE, HH(OOPMAITMOHHBIX TEXHOJOTHIX U 12 JIP 13, JIP 15, JIP 19
IToBTOpEHUE. MPaKTUYIECKOM eaTenbHOCTH. Llenn u 3a1aun u3y4eHns] MaTeMaTHKHU B YUPEKICHUIX MP 01, MP 04, MP 09
PazButue cpemHero nmpodeccuoHaIbHOTro 00pa3oBanus. JlelicTBrs ¢ ApoOsSMU. Y paBHEHUS U OKO01, OK02,0K03
TIOHATHS O YHCIIE. HepaBeHCTBa. PemieHne ypaBHeHUi, HEPABEeHCTB M UX CHCTeM. TOXIeCTBEHHbIE
peoOpazoBaHMsI LEJIBIX U PAMOHATBHBIX BhIpakeHHi. Llenpie yrncna. PannonansHbie
yucna. [eiicrBurensubie yncia. [Ipubmoxennsie Beruncnenus. [IpubmmkeHnoe
3HAYCHUE BEJIMYHMHBI U MOTPEUIHOCTH MPHOJINKCHUH.
KoHTponpHO-TIpOBEpOUHBIE PAOOTHI
[IpoBepouHas paboTa o0yJaromuxcs 2
IIpoBepouHas KOHTPOJIbHAS padoTa. 2
CamocrosiTenbHas padora: « HenpepbsIBHBIE IpoOH» 10
[IpodeccronanbHO OPHEHTHPOBAHHOE COJIEpKAHNE
Tema 1.2. Copeprkanue yueOHOro MaTepHuaia 8 I1P6 01, TIP6 02, ITPy 02
OyHKINH, UX OyHKuMs, ee OCHOBHBIC CBoiicTBa. [locTpoeHue rpadukoB (yHKIHN, 3aJaHHBIX 4 JIP 13, JIP 15, JIP 19
CBOMCTBA U pPa3IUIHBIMA CITOCO0aMHU. MP 01, MP 04, MP 09
rpaduKu ITpaKTUYECKOE 3aHSATHE: OKO01, OK02,0K03
Pewienne 1ONMOJIHATENBHBIX YIIPAXKHEHUMN 2
KoHTponpHO-TIpOBEpOYHBIE PAOOTHI:
IIpoBepounas paboTa 00yJaronxcs 2
CamocrositensHas paboTa: «IIprMeHeHre CI0KHBIX MPOIIEHTOB B YKOHOMHUYECKHX pacdeTax» 8
[IpodeccrnonanbHO OPHEHTHPOBAHHOE COJIEPKAHNE
Tema 1.3. Copeprkanue yueOHOro MaTepHuaia 12 [1P603, ITP604, ITPy01, ITPy 02
Tpuronomerpu- Tpuronomerpudeckre GyHKIIMN YUCIOBOTO apryMeHTa. I paguku 8 JIP17, JIP19, JIP 21
YecKHe (QyHKIHH. TPUTOHOMETPUYECKUX (QYHKIIUIA U UX OCHOBHBIE CBOMCTBA. DOPMYIIBI IPUBEICHUSL. MPO03, MP0O7, MP 08
@opmysl crokeHusi. OcHOBHBIE POPMYITBI TPUTOHOMETPHH. OKO01, OK02,0K03
[IpakTuueckoe 3aHsTHe: PenieHne NOMOMHUTENBHBIX YIIPaKHEHUH 2
KonTtposbHble paboThl: KOHTpoJIbHAs padboTa Nel 2
‘ CamocrositenbHas padbota: «CpeaHue 3HaYeHUS U UX TPUMEHEHHE B CTATHCTHKE) 14
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‘ ITpodeccnoHanbHO OPHEHTUPOBAHHOE COCPIKAHUE

Tema 1.4. Copeprkanue yueOHOro MaTepHuaia 12 [1P603, ITP604, ITPy01, ITPy 02
Pemenue O6patHble TpuroHoMerpuieckue GyHkunu. Pemenue npocreimmx 6 JIP17, JIP19, JIP 21
TPUTOHOMETPHU- TPUTOHOMETPUUYECKHUX YPaBHEHUH. Pelenune npocTemnx TpUroHOMETpUYECKUX MPO03, MP0O7, MP 08
YECKUX HEpaBeHCTB. PemeHne mpocTelmmnx TPUrOHOMETPUIECKUX YPABHEHNH HEPABEHCTB. OKO01, OK02,0K03
YpaBHEHUH U [TpuMephl penieHus] TPUTOHOMETPUYECKUX YPABHEHHH U CUCTEM.
HEPaBCHCTB ITpakTrueckue 3aHaTHs: PelieHne JONOIHUTENBHbBIX YIPAKHEHUN 3
KoHTpoJbpHO-TIpOBEpOYHBIE PAOOTHI:
KonTponbHas pabora Ne2. 2
[TpoBepouHas pabora oOydarommxcs 1
CamocrosTensHast paboTa: «CiokeHre TapMOHUYIECKUX KOJIeOaHn» 10
[IpodeccnoHalibHO OPUEHTHPOBAHHOE COJEPKAHUE
Tema 1.5. Copeprkanue yueOHOro MaTepuaia 4 [1P607, ITPy02, ITPy03, 1Py 05
TTousarue o ‘ [IpubnrmKxeHHBIE BRIYUCICHYS 3HAYSHUH (DYHKITHIA. 2 JIP13, JIP 15, JIP 19
fipeacie [IpakTuueckue 3ansaTus: PemeHre JONONHUTENbHBIX YIPaKHEHUH MPO1, MPO5, MP 08
flocneosa- KoHTtposabsHo-TIpoBepoyHbIe pabOTHL: OKO01, OK02,0K03
TEIBHOCTH. [IpoBepounas paboTta oOyyaromuxcs 1
CamocTrositenbHas padota: «lIpenen nocienoBaTeIbHOCTH 8
[TpodeccnoHallbHO OPHEHTHPOBAHHOE COJIEPIKAHNE
Tema 1.6. Copeprkanue yueOHOT0 MaTepHaia 14 I1P6 01, TIP6 05, ITPy 02, ITPy 03,
[IpousBoaHas [Mpupamenue ¢pynkuuu. Onpenenenue npon3BoIHoi. IIpuMeps! BbrYnuCICHUS 10 ITPy 04
npon3BoaHOH. [IpomsBoaHas cinoxHON GyHKIHA. [I[poN3BOAHBIE TPUTOHOMETPUIECKAX JIP 13, JIP 15, JIP 19
(GyHKIMIH. MP 01, MP 04, MP 09
[TpakTuueckue 3aHATHS OKO01, OK02,0K03
‘ Penienue HONOJIHUTENBHBIX YIPAXKHEHUN 2
KoHTposnpHO-poBepoUHbIe PadOThI
Kontpossrast pabora Ne3 2
[TpodeccnoHalbHO OPHEHTHPOBAHHOE COJIEPIKAHUE
Tema 1.7. Copeprkanne yaeOHOTo MaTepraia 16 ITP6 01, ITP6 05, ITPy 02, ITPy 03,
IIpumenenue Merton naTepBanoB. Kacarenpras k rpaduky Qpyskmnuu. [Ipuznak Bo3pactanus 12 [TPy 04
IIPON3BOJHOM. ¢ynkuun. [pusnak yosBanus pyHkoun. Kputnueckue Toun QyHKLIUH, €€ JIP 13, JIP 15, JIP 19
MaKCHUMYMbl U MUHUMYMBI. [IprMepbl IpUMEHEHUs IPOU3BOIHON K HCCIIEIOBAHUIO MP 01, MP 04, MP 09
¢ynkuuii. Hanbospuiee 1 HaumeHpliee 3Ha4eHNs. QYHKIUH. OKO01, OK02,0K03
[IpakTHyeckue 3aHsATHs
| Perenne 10MOMHHTEIBHBIX YIPAKHEHHIA, 2
KoHTpoabpHO-TIpoBepoUYHBIE pabOTHI
KonTponbHas pabora Nod 2
CamocrositenbHas padota «[loHsTre TuddepeHinana u ero mpuIoKeHUs» 10
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| TIpodeccHoHANBEHO OPHEHTHPOBAHHOE COCPIKAHHE

Tema 1.8. Copep:xaHne yueOHOTO MaTepraia 16 I1P6 01, ITP6 05, TPy 02, I1Py 03,
ITepBooOpazHas u Omnpenenenne eppoodpazHoif. OCHOBHOE CBOMCTBO epBo0OpaszHoii. [Ipasmna 10 [TPy 04
UHTErpai HaxOKAeHUs 1epBooOpasHbIX. [lnomans kpuBoauHeHHO# Tpanenuu. MaTErpai. JIP 13, JIP 15, JIP 19
®opmyna Herotona-JIeiOnuma. [IpuMeHenre nHTErpajia K penieHnto 3a1ad. MP 01, MP 04, MP 09
[IpakTHueckre 3aHATHS OKO01, OK02,0K03
Pemmenne 1OonOTHUTEIRHBIX 327189 2
[IpoBepounas pabota 00yJarONIXCs 2
KoHTponpHO-1IpOBEpoUYHBIE PAOOTHI
KonTponbHas pabora No5 2
CamocrositensHas paboTa: «CxeMbl TOBTOPHBIX HCIIBITaHUH bepHymmm» 11
[IpocdeccrnoHanbHO OPHEHTHPOBAHHOE COJIEPKAHNE
Tema 1.9. Copeprkanue yueOHOro MaTepHuaia 46 [1P6 02, TIP6 04, TPy 02
IToka3zarenpHas Kopens N-oii cTenenn u ero ocHOBHbIE CBOKCTBA. [IpeoOpazoBanue BEIpaKEHUI C JIP 17, JIP 19, JIP 21
norapumMudecka KopHsMU. MpparmoHansHbIe YpaBHEHUS. Perenne upparrioHaabHBIX YPaBHEHUN 1 MP 03, MP 07, MP 08
S W CTEeTIeHHAast cucreM. CTeneHs ¢ paloHaIbHBIM MoKa3areieM. [IpeoOpa3zoBanue BrIpaskeHUH CO OKO01, OK02,0K03
(hyHKIIH. crenensmu. [TokazarenbpHas QyHKIMS. Pemenne nokazaTenbHbIX YpaBHEHUH U 24
HEpaBeHCTB. PelieHne mokazaTeNbHbIX YPaBHEHH, HEPABEHCTB U UX CUCTEM.
OcHoBHBIE cBOiicTBa JorapupmoB. Jlorapuhmudeckas dpynkius. Pemenne
norapuMUYECKUX ypaBHEHHI, HEpaBEHCTB U cucTeM. lIpon3BoaHas u mepBooOpa3Has
nokazaresibHol GyHKImK. CteneHHas QYHKIUS U e MPOU3BOTHAS.
IIpakTruyeckue 3aHATHS
Pemenne nonoMTHUTENBHBIX 3a0a4 11
KoHTponbHO-IpoBepoYHBIE pa0OTHI:
[IpoBepounas pabota 00yJarONIXCs 4
KonTponbHas pabora Ne6,7,8 6
HroroBoe 3ansiTHe 1Mo pa3eny «Anredpa v Hadaina aHAITN3a 1
CamocrositensHas pabota: «VccienoBanue ypaBHEHHH 1 HEPABEHCTB C ITAPaAMETPOM)» 13
[IpodeccroHanbHO OPHEHTHPOBAHHOE COJIEPKAHUE
Paznen 2. KOMBUHATOPHUKA, CTATUCTHUKA ¥ TEOPUSI BEPOSITHOCTEM
Tema 2.1. Copepxanue y4eOHOT0 MaTepuana 7 I1P6 07, 1Py 02, [TPy 03, ITPy 05
DIeMEHTBI OCHOBHBIC TOHATHS KOMOMHATOPUKH. 33124 Ha TIOJICUCT YMCIIa Pa3MEICHUH, 4 JIP 13, JIP 15, JIP 19
KOMOHMHATOPUKH [IepecTaHOBOK, coueTaHni. Pemenne 3ama4 Ha mepebop BapHaHTOB. MP 01, MP 05, MP 08
IpakTuueckue 3anaTus: Penrenne 3a1a4 Ha nepe0Op BAPUAHTOB 2 OKO01, OK02,0K03
| [IpoceccronanbHO OPHEHTHPOBAHHOE COJIEPKAHNE
Tema 2.2. Copep:xaHne yueOHOTO MaTepuaia 6 I1P6 07, I1Py 02, ITPy 03, ITPy 05
OneMeHTHI CoBMecTHbIE 1 HECOBMECTHBIE COOBITHA. TeopeMbl 0 BEpOATHOCTH CyMMBI COOBITHIA. 4 JIP 13, JIP 15, JIP 19
TEOpUHn YcioBHas BEPOSTHOCTh. 3aBUCHMBIC U HE3aBUCUMBIC COOBITUS. TEeOopeMbI 0 MP 01, MP 05, MP 08
BEPOSITHOCTEH BEPOSATHOCTH MPOU3BEACHHUS COOBITHIA OKO01, OK02,0K03
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OTHOCHUTENbHAS YaCTOTa COOBITHS, CBOUCTBO €€ yCTONInBOCTU. CTaTUCTHIECKOE
onpeneneHne BeposaTHOCTH. OlieHKa BEPOSTHOCTH COOBITHSL.

[IpakTuueckue 3ansTs «Penienue 3aad ¢ MpUMEHEHUEM BEPOSATHOCTHBIX METOJIOBY» 1
KoHTpoabHo-TIpoBepoyHbIe paboThI
Kontponsnas padora Ne9 2
CamocrosiTenbHas padota: «IIpumMeHeHrne BepOsITHOCTHBIX METOIOBY 7
[IpodeccnonaibHO OPUEHTHPOBAHHOE COJIEPIKAHNE
Paznen 3. TFEOMETPUSA
Copeprxanue yueOHOro Marepuaa 6 I1P6 02, I1P6 03, ITPy 02
Jloruueckoe cTpoeHue Kypca reoMeTprun. AKCHOMBI cTepeoMeTpur. ClieacTBUS 4 JIP14, JIP 16, JIP 18, JIP 20
AKCHOM CTEPEOMETPHH. MP 02, MP 04, MP 05, MP 08
Tema 3.1. [IpakTruueckue 3aHATH OKO1, OK02,0K03
AKCHOMBI
CTepeoMeTpHH Pemenue 3amau 1
KoHTpoabpHO-TIpoBepOYHbIE PabOTHI:
[IpoBepounas paboTta oOydaromuxcs 1
[TpodeccnoHalbHO OPHEHTHPOBAHHOE CONIEPKAHNE
Tema 3.2. Copeprxanue yueOHOTO MaTepuana 14 I1P6 02, I1P6 03, [TPy 02
ITapannensHOCTH B3anMHOE pacrosiokeHue NpsAMBIX B IPOCTpaHCTBE. 11apannesbHOCTh IpsIMON U 6 JIP14, JIP 16, JIP 18, JIP 20
HOPSIMBIX U mockocTy. [lapamienbHOCTh IOCKOCTEH. MP 02, MP 04, MP 05, MP 08
IJIOCKOCTEH. ITpakTUYECKHUE 3aHATHUS OKO01, OK02,0K03
Pemenue 3amayq 1
PerieHne 1ONONMHUTENIBHBIX 33434 4
KoHTpoapHO-TIpoBepoYHbIE PabOTHI:
Kontponsnas pabora Nel0,11 4
CamocTrosiTenbHas padota: «llapamiensHoe NPOeKTUPOBAHUE 8
[TpodeccnoHalbHO OPHEHTHPOBAHHOE CONIEPKAHNE
Tema 3.3. Copepxanue yueOHOT0 MaTepuaia 24 I1P6 02, I1P6 03, ITPy 02
IlepnenauKysipH ITepnenauKyIIpHOCTD MpsAMBIX. IlepIeHIUKYIIIPHOCTD IPSAMOM U IJIOCKOCTH. 12 JIP14, JIP 16, JIP 18, JIP 20
OCTb MPSMBIX U [lepnenaukyisip 1 HaknoHHAas1. [lepneHIuKyIIpHOCTh IIOCKOCTER. PaccTossHue Mexay MP 02, MP 04, MP 05, MP 08
TUIOCKOCTEH. JBYMSI CKpeIIuBaromumMucs npssmbeiMu. [IpeodpazoBanue Guryp B mpocTpaHcTBe. Y TIIbI OKO01, OK02,0K03
MEXIY NPSIMBIMH U IFIOCKOCTSIMHU.
IIpakTruyeckue 3aHATH
PerieHne 1ONONHUTENBHBIX 3314 6
KoHTpoapHO-TIpoBepoYHbIe PadOTHI:
KontponbHas padbora Nel2,13,14 6
CamocTrosiTenbHas padboTa: «I paduueckoe pemieHre ypaBHEHHH U HEPAaBEHCTBY 10
[TpodeccnoHabHO OPHEHTHPOBAHHOE COJIEPKAHUE
Tema 3.4. CopeprxaHue yueOHOTO MaTepHana 17 [TPy 02
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Bexkrops! B Onpenenenne 1eKapTOBBIX KOOPAMWHAT B MIPOCTpaHCcTBe. POPMYJIIBI KOOPAHHAT 10 JIP14, JIP 16, JIP 18, JIP 20
MPOCTPAHCTBE cepeluHbl oTpe3ka. BexkTopsl B npocTpancTBe. [eiicTBus Haa BekTopamu. [loBTOpeHue MP 02, MP 04, MP 05, MP 08
y4eOHOro MaTepurana OKO01, OK02,0K03
IIpakTrnyeckue 3aHATHS
Pemenue 1on0NHUTENBHBIX 33184 3
KoHTposapHO-1IpoBepOYHbIe PabOTHI:
KouTponbHas pabora Nel5 2
Hrorosasi KOHTpoJbHAs paboTa 10 TeMaM: « AKCHOMBI CTEPEOMETPUI, 1
«[lapannenbHOCTh NPSMBIX U TIOCKOCTEI», «[lepneHaAuKyIIpHOCTD NPSAMBIX U
MJIOCKOCTEN», «BEKTOPHI B MPOCTPAHCTBEN
CamocrosTenbHas padbora: «BekTopHoe 3a1aHre TPSIMBIX U TUTOCKOCTEH B 10
MIPOCTPAHCTBEY
[TpodeccnoHalbHO OPHEHTHPOBAHHOE COJIEPIKAHNE
Tema 3.5. Copeprkanue yueOHOTO MaTepHaia 17 I1P6 01, TIP6 06, TPy 02, TPy 03
MHororpaHHuKH JIByrpaHHbIe 1 MHOT'OTpaHHbIe Yriibl. MHOrorpaHauky. [Ipu3mel. [Tnomanp ceuennii u | 10 JIP14, JIP 16, JIP 18, JIP 20
noBepxHocTel mpm3M. [lapammenenumen u ero ocHOBHBIE cBoicTBa. [Iupamuma. MP 02, MP 04, MP 05, MP 08
[lnomaas ee noBepxHoctu. [IpaBuibHbIE MHOTOTPaHHUKH. OKO01, OK02,0K03
[IpakTrnyeckue 3aHATHS
Penrennie TOMONHUTENBHBIX 33184 5
KoHTpopHO-TIpOBEpOYHBIE PAOOTHI:
Kontpossaast pabora Nel6 2
CamocrostensHas pabora: «IIpaBuspHbIC ¥ TOTYIIPABUIBHBIE MHOTOTPAHHUKI 14
[IpodeccnoHallbHO OPUEHTUPOBAHHOE COJIEPKAHUE
Tema 3.6. Tena Copep:xaHne y4eOHOTO MaTepraa 26 I1P6 01, I1P6 06, [1Py 02, ITPy 03
BpalleHus Hunmuaap u ero xapakrepuctuka. Konyc u ero xapaxrepuctuka. llap u cpepa. O6vem | 10 JIP14, JIP 16, JIP 18, JIP 20
napasuiesnenumneaa, npusMel. O0beM nmupamuasl. O0beM HWIMHIPA, KoHyca. O0beM MP 02, MP 04, MP 05, MP 08
mapa. Pemenne 3aa4d o BceMy Kypcy reéOMETpHH. OKO01, OK02,0K03
[IpakTHyeckue 3aHATHS
PerieHne JONONHUTEIBHBIX 33/1a4 2
Pemenue 3amau 4
Pemienne 3a1a4 1o BceMy Kypcy reOMeTpuH 2
KoHTpoabpHO-TIpOBEpOYHBIE PabOTHI:
Kontponsnas pabora Nel7,18 6
HTorosasi KOHTpoJbHAs paboTa 2
CamocTrosiTenbHas padoTa: «KoHHUecKHe ceueHnsl M UX MPUMEHEHHE B TEXHUKE) 17
[TpodeccnoHalbHO OPHEHTHPOBAHHOE CONIEPKAHNE
O6o06atoree Copeprxanue yueOHOro Marepuaa 39 I1P6 01, TPy 02, ITPy 03
MOBTOPEHNE [IpeobpazoBanue TPUTOHOMETPUIECKUX BhIpaKeHHH. Pelienue TpuroHomerpuueckux | 24 JIP14, JIP 16, JIP 18, JIP 20

ypaBHeHUH u ux cucteM. lIpuMeHeHne npou3BOAHOM K penieHuro 3a1a4. [Ipumenenne

MP 02, MP 04, MP 05, MP 08
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MPOU3BOHOM K UccaenoBaHui0 QyHKIUH. [I[puMeHeHne TepBOOOPa3HOM K PEIICHUIO
3anad. [IpuMeHeHne onpeaeneHHOro HHTerpana Ui HaX0XKACHUs TUIOIAaaH
KpUBOJIMHEHHOM Tpaneunu. [IpeoOpa3oBanne BeIpaXeHUH ¢ KOPHSIMHU U CTENIEHSIMH.
Pemenne nokasarenbHBIX YpaBHEHUH, HEPABEHCTB U cUcTeM. Pemenue
JorapuQMHUIECKUX YpaBHEHUH, HEpaBeHCTB, cUcTeM. MIToroBoe 3aHsTHE.

[IpakTrnyeckue 3aHATHS

OKO01, OK02,0K03

Perttenuie 1OMOJHUTENBHBIX 3aa4 8
KoHTpobHO-IPOBEPOYHBIEC PA0OTHI:
3adeTHas caMocTosTenbHas padorta Nel,2,3. 6
Hrororast KOHTpOJIbHAS paboTa 1o TeMaM: « TpUrOHOMETPHYCSCKHE YPAaBHEHHUS, 2
HepaBeHCTBay, «[IpousBonHasy, «[leppoodpasHast», «JlorapupmMuieckue ypaBHEHUS,
HepaBeHCTBa», <(HOKaSaTCHBHBIe ypaBHeHI/ISI, HepaBeHCTBa»
ITpodeccnoHabHO OPHUEHTHPOBAHHOE COJIEPIKAHNE

450
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3. YcioBus peaju3alii NPorpaMMbl 001e00pa3oBaTeILHON TUCHUIINHBI.
PeaJ'II/I3aI_[I/I$I HpOFpaMMBI JOUCIHUITIINHBI Tpe6yeT HaJIN4ust yqe6H0ro Ka6I/IHeTa «MaremaTtukay.

O6opynoBanue yueOHOTO KaOHUHETA:

- IOCAJI0YHBIE MECTA M0 KOJMYECTBY 00YJarOIIUXCS;
- pabodee MecTo MpenoaBaTes;

- KOMIUTIEKT Y4eOHO-HATJISITHBIX TOCOOUiA;

- KOMIUIEKT JICKTPOHHBIX BUIEOMATEPHAJIOB;

- 3a1aHUS 111 KOHTPOJIBHBIX padoT;

- Ipo(heCCHOHAIEHO OPUCHTUPOBAHHBIC 3aaHMS;

- MaTepHalbl IK3aMeHa.

TexHuueckue cpeacTBa 00yIeHus:
- IEPCOHAJBHBIN KOMIIBIOTEP C JIMIIEH3MOHHBIM ITPOrPaMMHBIM 00€CIIeYeHUEM;
- IPOEKTOP C 3KPAHOM.

3aisl:
bubnuoreka, 4ynTanbHbIN 31 ¢ BEIXO0M B CeTh MIHTEpHET.

HNupopmannonHoe odecneyeHrue 00y4eHusl.

OcHoOBHBIE MeYATHBIE n3JaHusd

1. AnexkcannpoB, A.Jl. Marematuka: anreOpa ¥ Hauajga MaTeMaTHYECKOTO aHallM3a, T€OMETpPHUS.
I'eomerpust. 10-11 knmaccer : yueOnuk / A.Jl. Anekcanapos, JI.LA. Bepuep, B.M. Ppokuk. — M.
MznarensctBo  «IIpocBemenne», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - Tekcr
HENOCPEICTBEHHBIN
2. Mopaxkosuy, A.I'. AnreOpa u Hayana Marematudeckoro aHanmza. 10 kinace: B 2 4. Y. 1. YueOHuK amst
yyamuxcs o011eo0pa3oBaTebHbIX YyupexxaeHuid (mpounbHelii ypoBenb) / A.I'. Mopnakosuu, IL.B.
CemeHOB. - M. : Muemo3uHna, 2020. - 457 ¢. — ISBN: 978-5-346-01200-9 / - TekcT : HEMOCPEACTBEHHBIM
3. Mopakosuu, A.I'. AnreOpa u Hadaa MmatremMaTH4eckoro ananusa. 11 kmace: B 2 4. Y. 1. YuyeOnuk mms
ydamuxcs o0I11eo0pa3oBaTebHbIX yupexaeHuid (mpoduibHeii ypoBens) / A.I'. Mopnakosuu, I1.B.
CemeHOB. - M. : Muemo3uHa, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - TekcT : HemocpeACTBEHHBII
4. Mopnkosuy, A.I'. AnreOpa u Hauana matemaTudeckoro ananu3za. 10 kmacc: B 2 u. Y. 2. 3agaynuk amns
ydamuxcsi 001eo0pa3oBaTeNbHBIX yupexaeHuii (mpodmibHbld ypoBenb) / A.I'. Mopakosuy, JI.O.
Jenuresa, JI.W. 3BaBuu [u ap.] - M. : Muemo3suna, 2020. - 336 ¢. — ISBN: 978-5-346-01202-3/ - Tekcr :
HENOCPEICTBEHHbBIN
5. Mopakosu4, A.I'. Anrebpa u Hauana matemaTudeckoro aHanmmza. 11 kmace: B 2 u. Y. 2. 3apaunuk ans
y4daImuxcsi 001eo0pa3oBaTeNIbHBIX YUpEKIeHHH (TpoduibHBINA ypoBeHb) / A.I'. Mopakosuy, JI.O.
Jenurniesa, JI.W. 3BaBuu [u ap.],- M. : Muemo3suna, 2020. - 137 ¢. — ISBN: 978-5-346-02411-8/ - Tekcr :
HEIOCPEICTBEHHBIN.

JlomoJIHUTEeIbHbIE HCTOYHUKH

1. Beepoccuiickue nnTepHeT-onmummuazbl. - URL: https://online-olympiad.ru / (nata oOparieHus:
12.07.2021). - TeKCT: SIEKTPOHHBIIA.
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4. Hayunas anextponHas 6ubimnoreka (HOB). - URL: http://www.elibrary.ru (zara obpamenus:
12.07.2021). - TekcT: SIEeKTPOHHBIIA.

5. OtkperThiii KOJUTeK. Maremaruka. - URL: https://mathematics.ru / (zara oopamenus: 08.06.2021). -
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4. KoHTpOJIb ¥ OlleHKa pe3yJIbTATOB YCBOeHHsI 00111e00pa30BaTeJIbHON JUCHUIIIHHBI.

KOHTpOJIb " OLICHKA PE3YyJIbTATOB OCBOCHUA AUCHUIUIMHBI OCYHICCTBIIACTCA NPCIIOAABATCIIEM B IIPOLCCCC
NPpOBCACHUA MPAKTHYCCKUX 3aHHTHﬁ, TCCTUPOBAHHWA, a TAaKKC BbIIIOJHCHUA 06y‘IaIOH_II/IMI/IC$I
UHAUBUAYaAJIbHBIX 3a,[[aHHI>i, ITPOCKTOB, I/ICCJ'ICI[OBaHI/II\/’I.

DOpPMBI K METOJTbI KOHTPOJIS
" OLICHKU pPE3YJIbTATOB
o0y4deHus

Pesynbrarsl 00yueHus
(ocBOEHHBIE YMEHHS, YCBOCHHbBIE 3HAHMS)

3HATH/IIOHUMATD.

L 3HAYCHHE MaTeMaTH4YeCKOMH HAayKW 11 pCHICHHMA 3a4a4d, BO3HHUKAKOIHUX B OHpOC
TCOPHU W TPAKTHKE, INHUPOTY U B TO IKE BpEMA OTIPaHUYICHHOCTH
IIPUMECHEHUA MAaTEMATHUYCCKUX METOAOB K aHAJIM3y U HMCCICOAOBAHUIO

MIPOIIECCOB U SIBJICHUH B IIPUPOJIC U OOIIECTRE;

) 3HAYCHUC MPAKTUKU M BOMPOCOB, BOSHUKAIOIINX B CAMOW MaTeMaTHUKE JJIs
(bopMHPOBaHKS U PA3BUTHS MATEMATUYECKON HAyKH, WCTOPHIO Pa3BUTHS 0
npoc

TOHATHS YHUCIA, CO3/IaHHS MATEMATHYECKOTO aHAlW3a, BOBHUKHOBEHHS U

Pa3BUTHUS TEOMETPHH;

J YHUBEPCAIBHBI  XapakTep 3aKOHOB  JIOTMKH MaTeMaTHIECKUX
paccyXJIeHHUM, WX TNPUMEHMMOCTh BO BCEX OO0JACTAX YEIOBEYCCKOM Ompoc
JIeSATEIbHOCTH;

o BEPOATHOCTHBIN XapaKkTep Pa3IUYHbBIX MPOIECCOB OKPYKAOIIETO MHPA. Omnpoc

AJITEBPA

yMeThb:
CamocrosTensHas padora,

®  BEHINOJNHATH apU(PMETHUECKUE NEHCTBUS HaJll YHCIaMH, COYeTas YCTHBIE W KOHTPOJIbHAs paboTa, OIpoc,
MMUCbMEHHBIE TPUEMBI; HaXOAWUTh MPHOIMKEHHbIE 3HAYEHHUS BEIHYUH U
MOTPEIIHOCTH BBIYHMCICHUH (a0CONMIOTHAsE U OTHOCUTEJbHAS); CPAaBHHBAThH
YHCJIOBBIE BBIPAKECHUS;

penieHue 3aaa4d

® HAXOJWTb 3HAYCHWS KOPHS, CTCICHH, JOrapudma, TPHUTOHOMETPHYCCKHX | CamoCTOsTENbHAS PAbOTa,
BEIp@XCHUYI HA OCHOBE OMpEENeHHs, WCIONB3YysS TpH HEOOXOIUMOCTH
WHCTPYMEHTANBHBIE CPEACTBA; TIOIh30BATHCS MPUOIIKEHHOW OIIEHKOHN TpH
MIPAKTHYECKUX pacyeTax;

KOHTpOJIbHAas paboTa, ompoc,
peleHye 3a1a4d

CamocrosTenbHas padoTa,

. .
BBITIONHATH TPEOOPa30BAHUS BBIPAKEHUA, MPUMEHSSI (OPMYIIBI, CBSI3aHHBIC KOHTPOTbHAS PAGOTa, OMPOC,

CO CBOMCTBAMM CTEIICHEH, JJorapru(PMOB, TPUTOHOMETPUUICCKUX (HYHKITHI;
pelieHue 3a1aq

HCIIOJIbB30BATH HpnoﬁpeTeHHble SHAHUA M YMEHHUA B HpaKTI/IlleCKOifl
AeATCJIbHOCTH U HOBceHHeBHOﬁ JKU3HU. CamMocTosiTenpbHas pa6OTa’

KOHTPOJIbHAs paboTa, Onpoc,
e I TPAKTHYECKMX pacyeToB 1o (opmynaM, Bkirodas  (HOpMYJIbI,

coacpiKamue CTCICHU, paJduKalbl, J'IOFapI/I(i)MBI U TPUTOHOMCTPUUYCCKUC
(1)YHK]_[I/II/I, HCHOJIB3Ys IpU H€O6XO,Z[I/IMOCTI/I CIIpaBOYHBIC MaTcpuajibl "
HpOCTeﬁMHC BBIYHMCIIUTCIIBHBIC YCTpOfICTBa.

peuicHue 3aaa4d
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DyHKUUH U TpaduKn

YMETh:

BBIUUCIIATh 3HAYCHUE (QYHKIUH MO 33JaHHOMY 3HAUCHHIO apryMeHTa MpH
pa3IMYHBIX crToco0ax 3aaaHus (PyHKIIUH;

CamocrosTenbHas padora,
KOHTpoOJIbHAs paboTa, orpoc,
peleHue 3a1aq

OTIpE/IETISITh OCHOBHBIE CBOWCTBA YMCIOBBIX (DYHKIMHA, WILTIOCTPHUPOBATH MX
Ha TpaduKax;

CamocrosTenbHas padora,
KOHTpoOJIbHAs paboTa, orpoc,
peleHue 3a1aq

CTpoUTh TpaduKM HU3YyYEHHBIX (YHKIMHA, WDIFOCTPHPOBATh IO Tpaduky
CBOWCTBA DJIEMEHTAPHBIX (DYHKIIHI;

CamocrosTenbHas padora,
KOHTpoJIbHas paboTa, orpoc,
peleHue 3a1aq

UCIIOJIb30BaTh MOHATHE (DYHKIUHU JUIS ONKCAaHUS M aHAJIM3a 3aBUCUMOCTEH
BEJIMYMH;

CamocTosTenpHas padora,
KOHTpoJIbHAs paboTa, ompoc,
peleHue 3a1a4

HCII0/Ib30BAaTh NPHOOpeTeHHble 3HAHUSI U YMEHHsl B NPAKTHYeCKOM
HesITeJIbHOCTH Y MOBCEIHEBHOI JKU3HU

JUIE  ONHWCAaHWS C TIOMOIIBI0 (PYHKIMH  Pa3IMYHBIX  3aBHUCHMOCTEH,

MIPEICTAaBIICHUS UX TpaQUUECcKH, HHTEPIPETAUU TPAPHUKOB.

CamocrosTensHas padora,
KOHTPOJIbHAs paboTa, O1poc,
peleHue 3a1a4

Hauana mateMaTH4ecKOro aHajm3a
yMeTb!

HaXOAUThb MPOU3BOJHBIC 3JIECMCHTAPHBIX (byHKI.IPIfI;

CamocrosTensHas paborta,
KOHTpoOJIbHAs paboTa, orpoc,
peleHue 3a1aq

WCTIOJIH30BaTh MPOU3BOAHYIO JUISI N3YYEHHUSI CBOWCTB (DYHKIMH M TIOCTPOSHHS
rpadukos;

CamocrosTenbHas padoTa,
KOHTpoOJIbHas paboTa, orpoc,
peleHue 3a1aq

NPUMCHATL TMPOU3BOAHYIO [JId IIPOBCACHUSA HpI/I6.]'II/I)KeHHBIX BBIT-II/ICJ'IGHI/II‘/’I,
peuiath 3aja4r IPUKIAJHOTO XapaKTe€pa Ha HAXOXKACHUC HauOOJbIIEIO U
HAaUMCHBIIICTO 3HAYCHHUA,

CamocrosTenbHas padoTa,
KOHTpoJIbHAs paboTa, orpoc,
peleHue 3a1aq

BBIYHUCIIATH B HpOCTCfIHIPIX clIydadax Iuiomanau u 00BbEMBI C MCIIOJIL30BAHHEM
OIMPEACIICHHOI'O MHTCIpalia,

CamocrosTenbHas padoTa,
KOHTpoJIbHAs paboTa, ompoc,
peleHue 3a1a4

HCIOJIL30BAaTh NPHOOpPETEeHHbIE 3HAHUSI M YMEHHSl B NPAKTHYECKOH
JNeATeIbHOCTH H MOBCETHEBHOM KH3HH JIJIS:

pelIeHNsT NPUKIAAHBIX 337ad, B TOM YHCJIE COLMAIbHO-3KOHOMHYECKHX H
¢u3nuecKux, Ha HAaUOOJBIINE W HAUMEHbBLINE 3HAYCHMS, Ha HAXOXKICHHE
CKOPOCTH U YCKOPEHHSI.

CamocrosTensHas padora,
KOHTPOJIbHAs paboTa, O1poc,
pelieHue 3a1a4d

YpaBHeHNs 1 HEpaBeHCTBA

yMeTb!
pemars paunoHaNbHEIE, [I0Ka3aTelbHEIC, JorapupMuIecKue,
TPUTOHOMETPUYECKHE  YPAaBHEHHMS, CBOJSIIIMECS K  JHHEHHBIM U

CamocrosTensHas padora,
KOHTpOJIbHAas paboTa, ompoc,
peleHue 3a1a4
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KBaJJpaTHbIM, a TAKKC aHAJIOTHIHLIC HCPABCHCTBA U CUCTCMEI,

®  HCHONB30BaTh rpaMuECKUid METO/I pEIICHHs YPaBHEHUH 1 HEPABECHCTB;

CamocrosTensHas padora,
KOHTpOJIbHAas paboTa, omnpoc,
peleHue 3a1a4

e u300pakaTh Ha KOOPIAMHATHOW TUIOCKOCTH PEIIEHUS YpaBHEHHH, HEPABEHCTB
1 CHCTEM C JBYMS HEU3BECTHBIMU;

CamocrosTensHas paborta,
KOHTpOJIbHAs paboTa, oTpoc,
pelieHue 3a1a4q

® COCTaBJIATH U pe€IIaTh YPaBHCHUSA U HEPABCHCTBA, CBA3BIBAIOIINE HEU3BECTHRIC
BCIIMYNHBI B TCKCTOBBIX (B TOM YHCJIC HpI/IKJ'IaI[HLIX) 3ajJgaJax.

CamocrosTensHas padora,
KOHTpOJIbHAas paboTa, ompoc,
peleHue 3a1a4d

HCNOJIb30BaTh NMPHOOPeTeHHbIe 3HAHUSI M YMEHHUSI B MPAKTHYeCKOM
eI TeJIbHOCTH U TOBCEIHEBHOM KM3HU:

® I MMOCTPOCHUA U UCCICAOBAHUA HpOCTCﬁHIHX MATEMATUYCCKHUX MO}.'[CJ'IGIZ.

CamocrosTensHas pabora,
KOHTpoJIbHas paboTa, orpoc,
peleHue 3a1aq

KOMBUHATOPUKA, CTATUCTUKA U TEOPUS BEPOSITHOCTEMN
yMeTb!

o pemark npocTeiinne KOMOMHATOPHBIE 3a/1a4l METOJIOM mepedopa, a Takxke
C MCTIOJIb30BaHHEM H3BECTHBIX (HopMyI;

CamocrosTensHas padora,
KOHTPOJIbHAs paboTa, Onpoc,
pelieHue 3a1a4d

. BBIUMCIATH B TPOCTEHUIINX CIIydasX BEpPOSTHOCTH COOBITHUH Ha OCHOBE
MOJICYETa YUCIIa HCXOAO0B;

CamocrosTenpHas padoTa,
KOHTpoOJIbHAs paboTa, orpoc,
peleHue 3a1aq

HCNOJIb30BATh NMPUOOPEeTeHHbIe 3HAHMSA M YMEHHMsl B INPAKTHYECKOI
HAeATeTbHOCTH U NMOBCEHEBHOM KM3HM !

. JUIl aHaJIM3a peajbHBIX UHWCIOBBIX JAHHBIX, MNpPEACTaBICHHBIX B BHJE
Jauarpamm, rpauKoB;

CamocrosTensHas paborta,
KOHTpoOJIbHas paboTa, orpoc,
peleHue 3a1aq

CamocTosTeabHas pa60Ta,

o aHanu3a HHPOPMAIUK CTATUCTHIECKOTO XapaKkTepa. KOHTpPOJIbHAs paboTa, Onpoc,
peleHue 3a1aq
TFEOMETPUA
CamocrosTensHas pabora,
yMeTh: KOHTpoOJIbHAs paboTa, orpoc,

® pPAaCno3HaBaTb HaA YCPTCI)KAX WU MOACIIAX TPOCTPAHCTBCHHLBIC (l)OpMBI;
COOTHOCUTDb TPCXMCPHBIC 0OBEKTHI C UX OIIMCaHHAMU, H306pa)K€HI/IHMI/I;

peuICHue 3aaa4

L4 OIMUCBIBATh B3aUMHOC PACIIOJIOKCHUEC ITPAMBIX U IJTIOCKOCTEH B IIPOCTPaHCTBE,
apzymenmupoeamsv ceou cyofcdeyuﬂ 00 smom pacnoodiceruu,

CamocrosTenbHas padoTa,
KOHTpoOJIbHAs paboTa, ormpoc,
peleHue 3a1aq

® aHATM3UPOBATH B MPOCTEHIINX CIydasx B3aMHOE PACIIONIOKEHHE 00OBEKTOB B
MIPOCTPAHCTBE;

CamocrosTenbHas padoTa,
KOHTpoOJIbHAs paboTa, orpoc,
peleHue 3a1aq

L4 1/1306pa>x<aTb OCHOBHBIE MHOTOI'PaHHUKH MW KPYIJIBIC TEJIa; BBIIIOJJHATH

CamocrosTenbHas padora,
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YUCPTECIKU 110 YCIOBUAM 3aaad;

KOHTpoOJIbHAs paboTa, orpoc,
peleHue 3a1aq

cmpoums npocmetiuiue cevenus Kyoa, npusmvl, nUpamuobsl,

CamocTosiTensHas pabora,
KOHTpoOJIbHas paboTa, orpoc,
peleHue 3a1aq

pemarh IIaHUMETPHICCKHE W MPOCTEHINNE CTepeoOMEeTpHYCCKUE 3ajadl Ha
HAXOXJICHHE TEOMETPUYECKUX BEINUYWH (IJIMH, VYIJIOB, IUIOIIAJCH,
00BEMOB);

CamocrosTenbHas padoTa,
KOHTpoOJIbHas paboTa, orpoc,
peleHue 3a1a4

HCIOJIb30BaTh NPHU PEIICHUH CTEPEOMETPUYCCKUX 3ajay IJIAHUMETPHUYSCKUE
(haKThl U METOIBI;

CamocrosTenbHas padoTa,
KOHTpoJIbHas paboTa, ompoc,
peleHue 3a1a4

IMPOBOJUTH JOKa3aTCJIbHBIC PACCYKICHUA B XOJC PCUICHHUS 3a1a4;

CamocrosTensHas padora,
KOHTpoJIbHAs paboTa, ompoc,
peleHue 3a1a4

HCIOJIL30BATh NPHOOpPeTeHHbIE 3HAHUSI M YMEHHSl B NPAKTHYECKOM
AeATeTbHOCTH U MOBCETHEBHOM KH3HM:

IUISL UCCIIeIOBaHUs (MOJCIUPOBAHMSI) HECTOKHBIX NPAKTHUECKUX CUTYaLUil
Ha OCHOBE M3yUYECHHBIX (OPMYJI U CBOMCTB QUTyD;

CamocrosTensHas padora,
KOHTPOJIbHAs paboTa, O1Ipoc,
pelieHue 3a1a4d

BBIYHCIICHUSI 00BEMOB | IUIOMIAJEH MOBEPXHOCTEHN MPOCTPAHCTBEHHBIX TEI
MPH pEIIeHNWH TNPaKTUYEeCKUX 3afad, HCIOJb3ysd IpPH HEOOXOAUMOCTH
CIPaBOYHUKH U BBIYUCIUTEIbHBIC YCTPONUCTBA.

CamocrosTensHast pabora,
KOHTpoOJIbHAs paboTa, orpoc,
peleHue 3a1aq
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@oHbI OLIEHOYHBIX CPEICTB MO0 CNEeNUAIbLHOCTH
23.01.08 Ciiecapb 0 peMOHTY CTPOUTEJIbHBIX MAIIUH

@ouapl oueHouHbIXx cpeAcTB (manee — POC) mpeAcTaBieHbl B BUAEC MEXIUCHUIUITMHAPHBIX
3aJJaHWid, HAITPABJICHHBIE HA KOHTPOJIb Ka4eCTBa W ympasieHue npoueccamu goctwxenus JIP, MP u I1P,
a TaKke co3gaHue ycnoBuil it GopmupoBanus OK y oOydaromuxcsi mocpecTBOM MPOMEXKYTOUHOM

arrectaiimd. ®OC pazpabaTbBaloTCsT € ONOPOM Ha CHHXPOHM3HPOBAHHBIE 00pa30BaTENIbHBIC

pe3yibTaThbl, ¢ Y4CTOM HpO(l)I/IJ'IH O6y‘leHI/I$I, YPOBHA OCBOCHMUSA 06meo6pa30BaTean0171 JUCHUITIIMHBI

«Marematkay» ©  TOpo(EeCCHOHAILHON  HAMpaBJIEHHOCTH  00pa30BaTEIbHOW  TMPOrPaMMBI IO

cnenuanbHocTh 23.01.08 Crnecapb 1o peMOHTY CTPOUTEIBHBIX MAIIUH

Ne pazgesia, TeMbl

Koapbl
o0pa3oBaTe/IbHBIX
pe3yJbTaToB
(JIP, MP, ITP, OK,
1K)

BapI/IaHTI)I MEKIUCHUNITINHAPHBIX 3aJaHui

Paszgen: Hauana
MaTEMaTHYECKOr0
aHaJM3a

Tema «Pemenue 3agau ¢
npodeccuoHanbHOM

HampaBJICHHOCTBHIO»

Paznen:
Kom0unaropuka,
CTATHCTHKA M TEOpPHUs
BEPOSATHOCTEM

Tema «Pemenue 3anay ¢

po¢eCCHOHATTEHOM

HaIIpaBJICHHOCTbHIO»

I1P6.05, I1Py.04,
JIP13, MP 01,MPO03,
OK 01, OK 02,

OK 03,

I[K 1.1, IIK 1.2

I1P6.05, TTPy.04,
JIP13, MP 01,MP03,
OK 01, OK 02,

OK 03,

TK 1.1, TIK 1.2

3amaya 1. Ha wsroroBiaenue 27 neraneit
MEepBbI  aBTOCHECaph TPAaTUT HAa 6 YaCOB
MEHBIIIE, YeM BTOPOM aBTOCiIEecaph Ha
M3rOTOBJICHUN 54 Takux JKe  JIeTallei.
W3BecTHO, YTO MIEPBBIN aBTOCIECAPD

3a Yac JejaaeT Ha 3 JeTand OOJbIIe, YeM
BTOpoil. CKONBbKO JeTaneil B Yac Jenaer
BTOpOI1 aBTOCIECAPD?

3anmaya 2. KonnyecTBo aBTOMOOUIEH B ropojie
BO3pacTaeT exerogHo Ha 3%. Uepe3 CKoIbKO
JIET KOJIMYECTBO aBTOMOOMIIEH B 3TOM TOpOje
yBennuuThes B 1,5 paza?

3anaual. Haiitu nepBooOpasnyro GyHKIMHU B
o01em Buze

a)y=x-—3,
6) y = 10x* + 30x2 — 24x°,

3amaua4.
Bruruucauts:

j)‘(x5 —3x%)dx.

-2

3agaya 1. Ilpy U3roTOBIEHUU MOIIIMITHUKOB
auametpomM 67 MM BEpPOSTHOCTH TOTO, YTO
quaMeTp OyAeT OTIUYaThCs OT 3aJIaHHOTO HE
oompme, yem Ha 0,01 ™M, paBHa 0,965.
Halinure BEpOATHOCTH TOr0, YTO CIIy4alHBIN
MNOJIUIMIHUK OyIeT HUMETh TUaMeTp MEHbIle
yeM 66,99 MM i Oobine yeM 67,01 MM.

3amaua 2. JlBe (paOpuku  BBITYCKAIOT
OJIMHAKOBBIE CTEKJIA JIJIsl aBTOMOOHMIIBHBIX (hap.
[lepasi ¢dabpuxa Bbimyckaer 45% aTHX
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Paznen: I'eomeTpus
Tema «Pemrenue 3amau ¢

npodeccuoHanbHOM

HaIpaBJICHHOCTBIO»

T1P6.05, TIPy.04,
JIP13, MP 01,MP03,
OK 01, OK 02,

OK 03,

MK 1.1, IK 1.2

ctekon, Brtopas — 55%. IlepBas ¢abpuxa
BelllyckaeT 3% OpakoBaHHBIX CTEKOJd, a
BrOopas — 1%. Haiinure BepoATHOCTH TOTO,
YTO CIy4allHO KYIJICHHOE B MarasuHe CTEKJIO
OKa)kKeTCs OpaKOBaHHBIM.

3aznaya 1. Ky30B TpakTOpHOro IpHuLena UMEET
YCEUEHHOW MUpaMUIbl U pa3Mephbl: BBEPXY 3,5
M x 2,6 M, mouusy 2,9 m x 1,1 m. Halinure
BMECTUMOCTb, €CJIM BbICOTa Ipuiiena 1,2 M.
3agaua2. T.A€a u T.BEn, a Touka Céa.
Jokaxxute, 4TO mpsMas MPOXOMASIasl udepes
cepenunabl AC u BC |[-Ha mmockocTH a.
3ajaya3. Jns  noxbopa  mopuiHeH K
WIMHIPAM BBIUUCISIIOT 3230p MEXKAY HHUMHU.
3a30p ompenensiercs KaK pPa3HOCTh MEXIY
3aMEpEeHHBIMH  JMaMeTpaMu  TMOPIIHA |
munHapa. HomuHuaneabii 3a30p pasen 0,025-
0,045 mm, ipeaenibHO JonycTuMbIil — 0,15 MM.
JuamMeTp MOpIIHS U3MEPAIOT MUKPOMETPOM B
MJIOCKOCTH, NEepIEHUKYISIPHON ocH
MOPIIHEBOIO MNajblla, Ha paccTosHuu 51,5 Mm
OT JIHUILA TOPIIHS.
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