AHHOTAIUA
C0OO0.01.07 Mamemamuxa

1. O61acTh npuMeHeHust padoyeil MPOrpaMmMbl

Pabouas mnporpamma o001eo0pa3oBaTeIbHON JUCHUIUIMHBI SBJISETCS YacThlO OCHOBHOM
oOpasoBarenbHOl mnporpamMmbl B cooTBerctBUM ¢ DPI'OC mna cnemumansHocTtu: 21.02.19
3emuteycTpoiicTBO (yKpynHeHHas rpymma criennanbaocted 21.00.00 [IpukinamgHas reoyorus, TopHOe
7ieno, HeTerazoBoe JIENI0 U Fe0Ae3 s ), 17l 00yqaronuxcsi O4HON PopMbI 00ydeHus.

Pa6ouast mporpamma pazpaborana B coorBerctBuu ¢ ®I'OC cpegnero obmero oopazoBanusi, ¢
y4eTOM TPHUMEPHOW MporpaMMbl 00IIe00pa3oBaTenbHOW Y4eOHON MUCHMIUIUHBI «MaTeMaTukay,
pexkomengoBannoit ®I'BOY IO «MHCTUTYT pa3BUTHS NPOPECCHOHATBHOTO 00pa30BaHUSA» B
KayecTBE MPUMEPHONH  MporpaMMbl  JUIsl  peaju3allid  OCHOBHOM  MpogecCHOHATBHON
oOpa3zoBatenbHoil mporpammbl CIIO Ha 0aze ocHOBHOro o0Iero oopa3oBaHUs C MOJy4YEHUEM
cpenuero odmiero oopazosanus (IIpotokon Ne 13 ot «29» centsiops 2022 1.).

2. MecTo yueOHO#H TUCUMILUIMH B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl

YueOnas qucnuminHa COO.01.07 «MaTtematukay u3ydaeTcs B 0011eo0pa3oBaTeIbHOM [UKIIE
yuebnoro miana OOII CIIO nHa 0aze OCHOBHOTO 0OIIET0 0Opa30BaHUS C IMOJyYEHHEM CPEIHETrO
obuiero oopaszosanus (ITTICC3).

3. Ilnmanupyemble pe3yJbTaTbl OCBOCHHSI 001e00pa30oBaTeIbHON IMCUMILUIMHBI B
cootBeTcTBUU ¢ ®I'OC CIIO 1 Ha ocHoBe ®T'OC COO
Oco0oe 3HaueHue AUCHUIUTHHA UMeeT npu popmupoBanuu U pazsutun OK u I1K.



OO01me KOMIETEHIINT

[Tnanupyemble pe3ynabTaThl

OO6mue JlucuuniuHapHble
OK 0l. BeiOupats crmocoOsl | - TOTOBHOCTh K TPYAy, OCO3HAaHHE IIEHHOCTH MacTEpCTBA, | -BIAJETh METOIaMH J0Ka3aTeIIbCTB,
pelieHus 3a7a4 | TpyAoIo0He; QITOPUTMAaMH  peIIeHHWs  3aJad;  yMEHHue
npodeccHoHaIbHON - TOTOBHOCTh K aKTHBHOH AEATEILHOCTH TEXHOJIOTHUECKOH M | (hOpMyNIHMpOBaTh ONpPEACICHUsS, AaKCHOMBI U
JESTeIbHOCTH MPUMEHHUTEIBHO K | COLMAIBHOW HAINPaBICHHOCTH, CIOCOOHOCTh WHUIIMUPOBATH, | TEOPEMBI, PUMEHSTh ux, IPOBOJTUTH

Pa3JIMIHBIM KOHTCKCTAM;

IUIAHUPOBATh W CAMOCTOSITENIHO  BBIMOJHATH  TaKYIO
NeSTeTbHOCTb;
- UHTEepeC K pasnuyHbiM chepam 1podhecCHOHANBHOM

JIEITEILHOCTH,
OBnaneHve yHUBEpCaIbHBIMU YYEOHBIMH TO3HABATEIbHBIMU
NEUCTBUSIMU:

a) 6a30BBIC JTOTUYECKHE ICHCTBUS:

- CaMOCTOSITENILHO (DOPMYJIMpOBaTH M aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATH CYIIECTBEHHBIN MTPU3HAK WIH OCHOBAHUS IS
CpaBHEHHUSI, KIIacCU(PUKAIUU U 000O0IICHNUS;

- ONpENeNsITh I JCATCIILHOCTH, 3a/1aBaTh IMMapaMeTphbl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUSIBJSITh  3aKOHOMEPHOCTM W TNPOTHUBOpEUYUS B
paccMaTpUBaEeMBbIX SIBICHUSAX;

- BHOCUTb KOPPEKTHBBI B JE€ATEIIBHOCTh, OIICHHUBATh
COOTBETCTBUE  PE3YJIbTATOB  LEJISAM, OLEHUBATh PUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHUBaTh KpEATUBHOE MBIIUIEHUE IIPU  PEIICHUU

JKU3HEHHBIX TTPOOJIEM

0) 6a30BBIC UCCIICAOBATEIIBCKUE ACHCTBUS:

- BIQJACTh HaBBIKAMH  Yy4YEOHO-UCCIICJOBATCIBCKON |
MPOCKTHOM JIEATSIbHOCTH, HABBIKAMU Pa3PEIICHUS MPOOIIEM;

- BBISIBJISTH MPHYUHHO-CJICICTBEHHBIC CBSI3H u
AKTyaJM3UpOBATh 3a/1auy, BBIIBUTATh TMIIOTE3Y €€ PEIICHHS,

JIOKA3aTeJIbHbIE PACCYKJACHUS B XOJ€ PELICHUS
3a/1a4;

- YMEThb OIEPUPOBATH IOHATUSAMH: CTEIICHb
qrcia, JOorapupM UYHCIA; YMEHHE BBINOJHATH
BBIUMCJICHHE 3HAYEHUH U  MpeoOpa3oBaHUs
BBIPKEHUI CO CTENEHAMU U Jiorapupmamy,

npeoOpa3oBaHUs JIpOoOHO-pallMOHATIBHBIX
BBIPa)KECHU;

- YMETh OIIEpUPOBATH MOHATUSAMU:
palroHaIbHbIE, UPpALMOHAIBHEIE,

HOKa3aTesbHbIe, CTETIEHHbIE, JOrapu(pMHUECKHe,
TPUTOHOMETPUYECKHUE ypaBHEHUSA 51
HEPaBEHCTBA, X CHCTEMBI;

- yMETh OIEpUpPOBaTh MOHATHUSAMHU: (QYHKIIHS,
HenpepbIBHAS byHKIM, IIPOM3BOJIHAS,
nepBooOpaszHas,  ONpeeNIeHHbI  HHTEerpai,
yMETh HaXOAWUTh IPOU3BOJHBIE 3JIEMEHTapHBIX
(GyHKIUH, KUCMONBb3Ys CIpPAaBOYHBIE MaTepHabl;
UCCIIeIOBaTh B MPOCTEHIINX Caydasx (YHKLIUU
Ha MOHOTOHHOCTBH, HaXOIHUTb HauOOJIBIIINE H
HaUMEHbIINE 3HAa4eHUS (YHKUUH; CTPOUTH
rpauKd  MHOTOWIEHOB C  HCHOJBb30BAaHHEM
anrmapara MaTEeMaTH4YeCKOT0 aHaJM3a,
MPUMEHATh TMPOU3BOIHYIO NPU PEHICHUH 3agad
Ha JIBI)KCHUE; pemarpb PAaKTUKO-
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HAaXOJWTh  apryMEHTBl  JUIS  JOKa3aTelIbCTBA  CBOUX
YTBEPKACHHMA, 33/1aBaTh MapaMEeTPhl U KPUTEPHUH PEIICHUS;

- aHAJIW3HMPOBATh IIOJYYCHHBIC B XOJC PEHICHUS 3aJIa4M
pe3yNbTaThl, KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTD,
IIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

-- yYMeTh TICPEHOCHTHh 3HAHHWS B TIO3HABATCIBHYIO W
NPAaKTUYECKYIO O0JIACTH KU3HEICATECIILHOCTH;

- yMeTh HMHTETPHPOBATh 3HAHUS W3 PaA3HBIX MPEAMETHBIX
obnacreii;

- BBIIBUTaTh HOBBIE HJIEH,
MOJIXO/IbI U PEIICHUS;

U CIIOCOOHOCTh MX HCIOJIB30BAaHUS B II03HABATCILHOU H
COLIMAJILHOM MPAKTUKE

npeajaratb OpUTrHHAJIbHBIC

OpUEHTUPOBAaHHBIC 33/]a4yd Ha HAWOOJbIINE U
HaUMEHbIIIME 3HAYEHHUS, HA HAXOXKJCHHE IyTH,
CKOPOCTH U YCKOPEHHUS;

- yMETh OIIepUPOBATH HOHSATHSMH:
pannoHanbHast byHKIH, HOKa3aTeabHast
GbyHKIHA, CTETEeHHas GbyHKIHA,
JorapupmMuIecKas byHKIMA,
TPUTOHOMETpHUYECKHE  (YHKIHH, OOpaTHBIE
(GYHKIMH; YMEHUE CTPOUTH I'papUKU N3yYSHHBIX
GyHKIMHA,  WCMONB30BaTh  rpadukw  mpH

U3Y4YEHUU TMIPOLIECCOB M 3aBUCHMOCTEH, MpH
pELIeHNH 3aJa4 U3 IpPYruX y4yeOHbIX MPEAMETOB
W 3aJa4 M3 pealbHOM JKU3HH; BBIpAXarThb
dhopmynaMu 3aBUCUMOCTH MEXITy BETUIMHAMU;
- yMeThb pemiaTh TEeKCTOBBIE 3aJaud Pa3HBIX
TUIIOB (B TOM 4YHCJIIC Ha IMPOLCHTHI, AOJIU U
4acTW, Ha JBIDKEHHE, paboTy, CTOMMOCTh
TOBApOB M YCIYyT, HAJIOTH, 3aJa4d H3 00JacTu
yIpaBIeHUS JTUYHBIMHU u CEeMEIHBIMU
(¢uHaHCamMM); COCTaBIATh BBIPAKECHUS,
ypaBHEHHUs, HEPABEHCTBA U WX CHUCTEMBI IIO
YCIIOBUIO 3ajlaud, HCCIEeN0BaTh IOJIyYEHHOE
pelieHre U OLIGHWBaTh MPABIONOJA00HOCTh
pe3yNbTaToB;

- yMeThb OIEpPUPOBATh TIOHATUSMU: CpEIHEe
apupMeTHUecKoe, MennaHa, HauOoJbIIee WU
HauMEHbBIIIEe 3HAYEHHS, pa3Max, AUCIepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOro Habopa;
YMETH H3BJIEKATD, HHTEPIPETUPOBATH
nH(pOpMaInIo, MPEACTABICHHYIO B Ta0IHIaX, Ha
Tuarpammax, rpadukax, OTPaXKAOIIY IO
CBOWCTBA pEAIbHBIX MPOIECCOB U SIBJICHMUIA;




OpPEACTaBIATh  MH(GOPMALMI0 €  [OMOIIBIO
Ta0MIuIY u JUarpaMm; HCCIIEI0BATh
CTaTHCTUYECKUE JIaHHbIE, B TOM YHUCIE C
NpUMEHEHHEM  TrpauyecKux  METOJOB U
JJIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH IOHATHUSIMH: CIIy4alHBINU
ONBIT M CIy4ailHOe COObITHE, BEPOSTHOCTD
CIly4alfHOTO  COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJb30BaHUEM TIpapUuecKux
METO/IOB; TPUMEHSTH (HOPMYIBI CIOXKEHUS |
YMHOXKEHHUSI ~ BEpOSATHOCTEH, KOMOMHATOPHbIE
GakTel W QOpPMYNBl TpU pEIICHUH 33734,
OLICHUBATh BEPOSATHOCTU pEAIbHBIX COOBITHI;
3HAKOMCTBO CO CIy4YallHBIMH BEJIMYMHAMU;
yMEHUE IPUBOAUTH IPUMEPHI  IPOSBICHUA
3aKOHa OOJIBIIMX 4YHUCE B MPUPOIHBIX U
OOIIECTBEHHBIX SBJICHUSX;

- yMETh ONEPHUpPOBaTh IOHATUSMH: TOYKA,
npsiMas, III0CKOCTh, IPOCTPAHCTBO, ABYTPaHHBIN
yTOIL, CKPEILIMBAIOIINECS IIpsIMBIE,
IapajuIeIbHOCTh u MEPIEHIUKYIISIPHOCTD
NPSIMBIX U TUIOCKOCTEH, YrOJ MEXKIY HMPSMBIMH,
Yroja MEXIy IMpsMONM M IUIOCKOCTBIO, YIOJ
MEXIy IIOCKOCTSIMHU, PACCTOSHHUE OT TOYKH [0
IJIOCKOCTH, PAacCTOSTHUE MEXAY IpsAMBIMY,
paccTositHue MeXAYy IUIOCKOCTSMHU; YMEHHE
HCIIONb30BaTh IIPU PEILICHHUM 3a]a4 HU3Y4YEHHBIE
(GakTbl M TEOpeMbl IUIAHUMETPUU; YMEHHE
OLIGHUBATh pa3Mepbl OOBEKTOB OKPYIKAIOLIETO
MHpa;

- yMEThb OIIEpUPOBATH MOHATUSAMU:
MHOTOI'PaHHHMK, CEYEHHE MHOIOIpPaHHHUKA, KYO,




napasuiefienune1, npusma, nupamuaa, purypa u
MIOBEPXHOCTh BpPALICHMsI, LIMIUHAP, KOHYC, LI1ap,
cdepa, cedeHust GUTypbl BpalleHusi, INIOCKOCTb,
Kacaromascs — cheppl, IMIMHApPA, KOHYCA,
IUIOMIA/lb TOBEPXHOCTH MHUPAMU[BI, TPU3MBI,
KOHyCa, UWJIUHApA, Iuiomanb cheprbl, o0beM
Kyba, MPSAMOYTOJBHOTO  Mapajiesenumnesa,
NUPAMUJIBI, TPU3MBI, LWIMHIpPA, KOHYCa, 1Iapa;
yMeHHEe  HM300pakaTb  MHOTOTPAHHUKH U
IOBEPXHOCTH BPALIEHUS, UX CEUYEHUS OT PYKH, C
MOMOIIbI0  YEPTEXKHBIX  HUHCTPYMEHTOB  H
JJEKTPOHHBIX CPEJCTB; YMEHHE paclo3HaBaTh
CUMMETPUIO B IPOCTPAHCTBE; yMEHHE
pacrno3HaBaTh PaBUIbHbIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHATHAMH: JBUKEHHE B
MIPOCTPAHCTBE, 0/100HbIE burypst B
IPOCTPAHCTBE;  HCIIOJIB30BATh  OTHOILIEHHE
TJI0IaIeH TTOBEPXHOCTENH U 00BEMOB TIOI0OHBIX
¢buryp npu peueHnu 3aay;

- YMETh BBIYUCIISTH TEOMETPUUECKUE BETUUMHBI
(nmuHa, yroj, miIomaAb, OO0BEM, IUIOLIA/b
MOBEPXHOCTH), UCIIOJIb3YSl U3yUYEHHBIE (OPMYJIIbI
U METOJIbL;

- YMETb OTIepUPOBATh TTOHSITHSIMH .
MPSAMOYTOJIbHAs cucremMa KOOpJMHAT,
KOOpJAUHATBl ~TOYKH, BEKTOpP, KOOPIAMHATHI
BEKTOpPA, CKAIAPHOE MPOU3BEICHHE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BE/ICHUE
BEKTOpa Ha 4YHUCJIO; HAXOIUTh C IIOMOIUIbIO
M3Y4YEHHBIX (OpPMYT KOOPAMHATHI CEpPEeIUHbI
OTpE3Ka, PACCTOSHHE MEXY ABYMS TOUKAMHU;

- YMETh BBIOMPATh TOAXOMSIIMN HW3YYCHHBIA




METOO jId PpCHICHUA 3adadd, pacCllioO3HaBaThb
MaAaTCMaTH4YCCKUC (baKTBI N MareMaTHU4CCKUC
MOACIM B IPUPOAHBIX H 06H.[CCTB€HHBIX
SABJICHUAX, B HMCKYCCTBC, YMCHUC IIPUBOIAUTH

IIPUMEPBI MaTEeMaTHYECKHUX OTKPBITHH
POCCUMCKOM M  MHMPOBOM  MaTeMaTU4YECKOH
HayKH.

- YMETb OTNIEpUPOBATh MOHITHAMU: OTIPEICIICHUE,
akcuoMa, Teopema, CJEJICTBHE, CBOMCTBO,
NpU3HAK,  JI0KAa3aTelIbCTBO,  PAaBHOCHIIbHBIC
(GopMyIMpOBKH;  yMeHMEe  (OpMyJIMpOBaTh
0o0paTHOE W TPOTHUBONIOJIOKHOE YTBEPXKICHUE,
OPUBOAUTh  TIPUMEpPbl U KOHTPIPUMEDHI,
UCTIOJIb30BATh METO MaTeMaTHIECKOM
UHIYKIUH; MIPOBOJIUTH JI0Ka3aTesbHble
paccyXIeHHus TpU pelIeHUH 3ajad, OICHUBATh
JIOTMYECKYIO MTPABUIBHOCTD PacCy KICHUMH;

- YMETh ONEepUPOBATh MOHATHSIMHU: MHOXECTBO,
HOJMHOKECTBO, OIEpPallMi HajJ MHOXECTBaMH;
yMEHHE HCTIOJIh30BATh TEOPETHKO-
MHOXKECTBEHHBIH  ammapar Juid  OMHMCaHHs
peabHBIX TPOIIECCOB M SIBJICHUN TPH PEIICHUU
3aJa4, B TOM 4YHCIE M3 JpPyrux Y4eOHBIX
MPEIMETOB;

- yYMeTb OIEpPUpPOBaTh MOHATUSAMHU: Tpad,
CBS3HBIM rpad, pgepeBo, IMKI, Tpadp Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M OIUCHIBATh
rpadbl pa3IMYHBIMU CIIOCOOAMH; MCIOJIb30BaTh
rpadbl IpU PELICHNH 33/1a4;

- yMeThb CBOOOJHO ONEPUPOBATh IOHATHUSIMMU:
coYeTaHue, IEePeCcTaHOBKA, YHCIO COYETaHHH,
YHCII0 NepecTaHoBOK; OMHOM HploTOHA; ymMeHue




IPUMEHATh  KOMOMHAaTOpHBIE  (AKTBl |
paccyxIeHHs IJIs peIICHUs 3a/1a4;

-yMETh OIEPUPOBATH MOHATHAMH: HATypajbHOE
YUCNIO, IIEJI0€ YHCIO, OCTaTOK IO MOAYIIIO,
palMOHAIBHOE YHUCIIO0, UPPALMOHAIBHOE YHUCIIO,
MHOJXECTBa HaTypaJbHBbIX, O EIbIX,
palMOHANBHBIX, NCUCTBUTEIBHBIX ~ YHCEI;
YMCHHEC HMCIIOJIb30BATh IPU3HAKU OCIMMOCTH,
HaMMEHbIIMK OOIIMI NeNuTeNh W HauMEHbIIee
o0uiee KpaTHoe, airoput™ EBknmpga mpu
pelIeHu: 3aja4y; 3HAKOMCTBO C pa3IMYHBIMHU
ITO3UIITMOHHBIMU CUCTEMAaMU CUUCICHUS,

- YMeTb CBOOOJIHO OIEPHPOBATH HOHSATHUSMHU:
CTENEHb C MEeNbIM IIOKa3aTeleM, KOpEeHb

HaTypaJIbHOM CTEIEHH, CTETIECHb c
palMoHaIBHBIM  TOKa3aTejaeM, CTeNneHb ¢
JEeHCTBUTENbHBIM (BEIIeCTBEHHBIM)

HoKa3zaTeseM, JIorapu(M 4ucia, CHHyC, KOCUHYC
Y TAHT'€HC IPOU3BOJIBHOIO YHUCIIA;

- YMCTb ONCPUPOBATH MOHATHAMU: TOXIACCTBO,
TOXJECTBEHHOE IpeoOpa3oBaHue, YypaBHEHMUE,
HEPABEHCTBO, cucrema YpaBHEHUH u
HEPABEHCTB,  PABHOCWIBHOCTb  ypaBHEHUH,
HCPaBCHCTB u CUCTEM, palrOHAIBbHBIC,
HpPALMOHAIIBHBIE, ITOKA3aTEIIbHBIC, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPUUIECKHUE
YPAaBHEHUSI, HEPABEHCTBA U CUCTEMBI; YMECHHUE
peiiaTb YpaBHCHHUA, HEPABCHCTBA MU CUCTEMBI C
MOMOIIBIO  Pa3IMYHBIX  IPHEMOB;  peLIaTh
YPaBHEHHs, HEPAaBEHCTBA W  CHUCTEMBI C
napamMeTpom; MNPUMEHATD YpaBHEHHS,
HEPABCHCTBA, WX CHUCTEMBl Ui PEUICHMS




MaTeMaTHUYeCKUX 3aJad M 3a7ad U3 pa3IMuHbIX
o0JacTeil HayKH U peaybHOM KHU3HH;

-yMeTb CBOOOJHO OIIEPUPOBATH HOHATUSAMMU:
rpadpuk  ¢yHKOEM, ~ oOpatHas  QyHKUUS,
KOMIO3uLus (QyHKUUM, nuHeHHass QyHKIus,
KBajpaTHuHas (QyHKIUs, cTerneHHass QyHKIHS C
LeJbIM  TOKa3aTeneM, TPUTOHOMETPUYECKHE
¢yHKIMK, OOpaTHBIE  TPUTOHOMETPHUYECKHUE
(GyHKIMH, TIOKa3aTenbHas U Jorapudmuyeckas
(GYyHKIHMU; YMEHHE CTPOHUTH TpaduKu QyHKIHUH,
BBINOJIHATh npeoOpa3oBaHus rpaduKoB
GbyHKIUH;

YMEHHUE HCIONIb30BaTh TpapuKH (YHKUUH A7
W3yYEHHUs] TPOLECCOB U 3aBUCHMOCTEH TIpU
peLIeHnH 3a7iay U3 IPYTuX y4eOHbIX IMPEeIMETOB
W W3 peaNlbHOW JKW3HW; BBIpaXkaTh (popmyramu
3aBHCHUMOCTH MEX/ly BeTUUYNHAMM;

YMEHHE CBOOOTHO ONEPHPOBATH IOHITHUSMHU:
YEeTHOCTh (YHKILHH, MEPUOJUYHOCTh (YHKIINH,
OTPaHUYEHHOCTh  (YHKIMHA, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (QYyHKIUH, HauOoblIee U
HaMMEHBIIIEe 3HAYCHUS GbyHKIMN Ha
MIPOMEKYTKE; YMEHUE MPOBOAUTH MCCIIEJOBAHUE
byHKINN;

YMEHHE HCIIONb30BaTh CBOWCTBA M TpapuKu
GyHKIUR 1715 peuieHus] ypaBHEHUH, HEPaBEHCTB
W 3a7a4 C [apameTpamH; u300pakaTh Ha
KOOPJIMHATHOW MJIOCKOCTH MHOYECTBA PEIICHUN
yYpaBHEHMIA, HEPABEHCTB U UX CUCTEM;

- yMeThb CBOOOJHO ONEPUPOBATh IOHATHUSIMMU:
MOCJIeI0BATEIbHOCTb, apupmeTnyecKas
nporpeccusi,  reoMeTpudeckas  Iporpeccus,




OECKOHEYHO Y6BIBaIOH_Iaﬂ TCOMETpHUYCCKAAL

MIPOTPECCHUS; yMEHHe 3a7aBaTh
IIOCJIC/IOBATEIIFHOCTH, B TOM YHUCIIE C TOMOIIBIO
PEKYpPpPEHTHBIX (hopMyIT;

- yYMETb OIIepUpPOBAThH HOHSATUSAMH:

HENPEPBHIBHOCTh (PYHKIIMU, aCUMITOTHI Ipaduka
¢GyHKUMH, TIepBas M BTOpas MPOMU3BOJHAS
(GYHKIMM, TEOMETPHYECKHH ©  (pu3muecKuii
CMBICII IPOU3BOIHOM, nepBooOpasHas,
ONpEACNEHHBI MHTErpaj; yMEHHE HaXOAMTh
acUMIITOTBI  rpaduka  (QYyHKIMM;  yMEHHE
BBIUUCIIATH IIPOU3BOJIHBIE CYMMBI,
NOPOM3BEACHUS, YAaCTHOIO U  KOMIIO3ULUU
(GyHKIUH, HAXOIUTh yYpaBHEHHE KacaTeJIbHOU K
rpaduxy QyHKINU;

YMEHHE HCNONb30BaTh MPOU3BOJAHYIO IS
uccieioBaHus  (DyHKUUHM, Ui  HaXOXKJIEHHs
HaWIy4lllero peleHus B MPHUKIAJHbIX, B TOM
qucIe COLIMATILHO-OKOHOMMYECKUX u
¢uznueckux  3amavax, JUIg  OIpeIeTeHHs
CKOPOCTH U YCKOPEHHMs; HaXOAWTh IUIOLIAIU U
o0beMBl  (QUTYp C TIOMOIIbIO HHTErpania;
MPUBOJUTH IIPUMEPBI MaTEMaTH4ECKOI 0
MOJIETTUPOBAHUS c MOMOIIbIO
nudhepeHIaTbHBIX YPaBHEHHI;

- YMETb ONEPUPOBAThH MOHATUSMU: KOMILJIEKCHOE
YHCJIO, CONPSIKEHHBIE KOMIUIEKCHBIE 4YHCIIA,
MOAYJIb M AapryMEHT KOMIUIEKCHOTO YHCIIa,

¢dopma 3aIucu KOMIIJIEKCHBIX qucenl
(reomerpuueckasi,  TPUTOHOMETpPUYECKass U
anreOpanyeckas); yMEThb IIPOU3BOJUTH

apudmeTnyecKkue NAEUCTBUSA C KOMILIEKCHBIMH




YHCcIaMU; IPUBOAUTH MPUMEPH UCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCET,

- yMeThb CBOOOJHO OIEPUPOBATh IOHATUSIMM:
cpenHee apupMeTHIeCcKoe, MeauaHa,
HauOoJIplllee U HauMEHbIIee 3HAUYEHUs, pa3Max,
JUCIepcusi, CTaHJAapTHOE OTKJIOHEHWE s
ONHCaHWsI  YHUCJIOBBIX  JIAHHBIX;  yMEHHE
UCCIIEJIOBATh CTATUCTUYECKUE JAHHBIE, B TOM
qucie ¢ NIPUMEHEHUEM IpaduuecKuX METO0B U
AEKTPOHHBIX CPEICTB; rpaduyecku
UCCIIeIoBaTh  COBMECTHbIE  HAONIOJEHHUS  C
IIOMOIIBIO TMarpaMM PacCEUBAHMS U JIMHEHMHOU
perpeccuu;

- YMETh HAaxOJUThb BEPOSITHOCTH COOBITHH C
UCTIONb30BaHUEM  IpaUuYecKUX  METO/JIOB;
NPUMEHTh JUIsl pelleHus 3agad  (HOopMyJibl
CIIOXKEHMSI M  YMHOXEHHUS  BEpOSITHOCTEM,
¢bopMylly TOJHOM  BEpPOATHOCTH, (QOpPMYITy
bepnynnmn, komOuHaToOpHbIe (AKTHI U POPMYIIBI;
OLICHUBATh BEPOSITHOCTU pPEAbHBIX COOBITHIA;
YMEHHME ONEPUPOBATH MOHATHAMM: ClydyailHas
BEJIMYMHA,  pacHpelesieHHe  BEpOSITHOCTEH,
MaTeMaTHYeCKOe O)KHUJAHUE, JAHUCIEPCUS U
CTaHJApPTHOE OTKJIOHECHHE CIIy4aitHOMN
BEIMYUHBI, (QYHKIMM  paclpenesneHuss U
IJIOTHOCTH PAaBHOMEPHOI'O, IOKa3aTeIbHOTO U

HOPMAaJIBHOTO pacrpeeieHu; yMeHue
HCIIOJIb30BAThH CBOMCTBA H3y4YEHHBIX
pacrpeneieHun JUTS peuieHus 3a1adg;

3HAKOMCTBO C TOHSTHUAMHU: 3aKOH OOJBIINX
9ucell, METOAbl BBIOOPOYHBIX HCCIICTOBAHUIA;
YMEHHE TPHUBOJAUTH TMPUMEPHl  IPOSBICHU
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3aKoHa OOJIBIIMX YHuCell B HPUPOAHBIX U
0OI1IECTBEHHBIX SBIICHUSAX;

- yMeThb CBOOOJHO OIEPUPOBATh IOHATUSIMM:
TOYKa, IpsMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyd, IJIOCKUH YTroJl, JByTPaHHbIN yIoJ,
TPEXTPaHHBIN yroi, IepeceKaronmecs,
napajuleJbHble M CKPEIIMBAIOIIKECS IPSMBIE,
NapaJlJIEIbHOCTh u MEPIEHIUKYIISIPHOCTD
IPSIMBIX U IJIOCKOCTEH, Yrojl MEXKAY NPSMBIMH,
yroja MEXIy IpsAMOHM M IUIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh
OpU pELIEHUU 337ad M3yuyeHHblEe (aKThl HU
TEOpEMBl IUIAHUMETPUM; YMEHHE OLEHUBATh
pa3Mepsl OOBEKTOB B OKPY)KAIOIIEM MHPE;

YMCHUC OneprupoBaTh INOHATUAMMU:
MHOTI'OrpaHHUK, CCUCHUC MHOI'OrpaHHHUKa,
HpaBI/IJIBHBIP’I MHOT'OT'paHHUK, npusma,

nupamMuaa, GUrypa u IMOBEPXHOCTh BpAIICHUS,
IWIMHAP, KOHyc, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUEHHs] KOHyca W LWIMHIPA,
napajjielbHble OCH HJIM OCHOBaHUIO, CEUYECHHE
mapa, IUIOCKOCTh,  Kacaromascs  cdepsl,
UWIMHAPA, KOHYCa; YMEHHE CTPOUTh CEUYeHHUe
MHOTOTpaHHHUKa, H300pa)kaTh MHOTOTPAHHUKH,
(Gurypbl 1 NOBEPXHOCTH BPAILICHUS, UX CEUCHMUS,
B TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yYMEHHE TNPUMEHATh CBOWCTBA I€OMETPHUUYECKUX
buryp,  caMoCTOSTEIbHO  (POPMYIHUPOBATH
OTIpeNIeNIeHUs] U3ydaeMbIX (Uryp, BBIABHUIaTh
THIIOTE3bl O  CBOMCTBaX M  IpU3HAKax
reOMEeTpHUecKuX (GUryp, OOOCHOBBIBATH HIIU
OIIPOBEPraTh UX; yMEHHE POBOJUTH
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kIaccupukanuio  GUryp 10 Pa3IMYHBIM
MpU3HAKAM, BBITIOJTHSATH HE0OX0IUMBIC
JIOTIOJTHUTEIIBHBIC TOCTPOCHHS,

- yMeTh CBOOOJHO ONEPUPOBATH MOHATHIMHU:
wiomaas (Urypbl, o0beM (GUTYpHI, BEITMYMHA
yIiia, paccTOSIHME OT TOYKH MO0 IJIOCKOCTH,
pacCTossHUE MEXKAY MPSIMBIMH, PaCcCTOSHUE
MEXIy  TUIOCKOCTSIMH,  IUIOMAAb  CQepsl,
IUIOINAAb TOBEPXHOCTH IHPAMH[IbI, PHU3MBI,
KOHYCa, WIMHApA, o0beM Ky0a,
NPSMOYTOJIBHOTO TMapasliesIeuIeia, MTUpaMubl,
NpU3MBI, IWIMHIPA, KOHyca, [Iapa; yMCHHE
HAXOJIUTh OTHOIICHHE OOBEMOB MOIOOHBIX
uryp;

- yMEThb CBOOOJHO OMEpPUPOBATH MOHITUIMHU:
JBUKCHHE, TTAPAJUICITBLHBIA TEPEHOC, CHMMETPHS
Ha IUIOCKOCTH W B TMPOCTPAHCTBE, MOBOPOT,
npeoOpazoBaHue MOA0OHUs, MOIO00HBIE (UTYPHI;
YMEHHE pacro3HaBaTh paBHbIE U TMOJIOOHBIC
Gurypel, B TOM YHCJIE B MPHUPOJC, HUCKYCCTBE,
ApPXUTEKTYpE; yMEHHE UCIOJIb30BAaTh
TCOMETPHUCCKHE OTHOIIICHHS, HAXOJIUTh
reOMETpPUYECKUE BEIWYHMHBI  (JJUHA, YTOI,
Iomaab, OOBEM) TpH pEIICHUH 3a7a4 U3
OPYTUX YYeOHBIX MPEAMETOB U M3 pealbHOMN
KU3HU;

- yMETh CBOOOJHO OMEpPUPOBATH MOHSITHUSIMH:
MPSAMOYTOJIbHAS CHCTEMa KOOPJWHAT, BEKTOp,
KOOpJIWHATHl TOYKH, KOOPAMWHATHI BEKTOpA,
CyMMa BEKTOpOB, IPOM3BEICHHE BEKTOpa Ha
YHCIIO, pa3joKEHUE BeKTopa Mo Oaswmcy,
CKaJIIPHOE IPOM3BE/ICHUE, BEKTOPHOE
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IIPOU3BEJICHUE, YTOJ MEXKIY BEKTOPaMU; YMEHHE
HCIIONBb30BaTh BEKTOPHBIM M KOOPIMHATHBIN
METOJ JUIsl PEIICHUs] FeOMETPUYECKUX 3a1ay U
3a1a4 IpYTux yueOHBIX IIPEIMETOB;
ONepUpOBaTh MOHATUAMM: MaTpuna 2x2 u 3x3,
ONpENEIUTENb  MATpPULbl, TI'E€OMETPUYECKHUU
CMBICII OTIPEIETTUTENS;

- YMETb MOJENUPOBATh peajbHble CUTyalluu Ha
SI3bIKE MATEMAaTHKH; COCTaBIISATh BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA U HUX CHUCTEMBI IIO
YCIOBHIO 33JauM, HCCIEN0BATh IOCTPOCHHBIE
MOJIENIM C WCIOJB30BAaHHUEM armapara aareOpel,
WHTEPIPETUPOBATh  IOJYUYEHHBIA  PE3YyJbTarT;
CTPOUTHh MATEMaTUYECKHE MOJEIU C IOMOIIBIO
TEOMETPUUECKUX TOHATUN M BEIWYMH, PELIaTh
CBSA3aHHbIE C HHUMH [pPaKTUYECKHE 3aJlauH;
COCTaBIATb  BEPOSATHOCTHYIO  MOJEIb WU
HMHTEPIPETUPOBATh  IOJYYEHHBIM  pe3yJbTarT;
peliaTe  NPUKIAAHBIE  33Ja4d  CPEACTBaMU
MaTeMaTHYeCKOro aHaiu3a, B TOM YHCIE
COLMAJIbHO-9)KOHOMHUYECKOT0 U (PU3UYECKOTro
XapakTepa;

- yMeHHue BbIOMpaTh MOAXOJAMIMKA METON s
pelieHus 3a7add; TOHUMaHHE 3HAYMMOCTH
MaTeMaTUKd B  M3YYEHUH NPUPOJHBIX U
OOIIECTBEHHBIX IPOIIECCOB U SIBICHUN; YMEHHE
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MaTEMAaTUKU
B HCKYCCTBE, yMEHHE NPHUBOJUTH IPUMEPHI
MaT€MaTHYECKUX OTKPBITUA POCCUUCKOW U
MHPOBOM MaTEMATHYECKOW HAYKH

OK 02. Hcmonb3oBars
COBPEMEHHBIC CpEJICTBA ITOWCKA,

B obnactu 11eHHOCTH HAYYHOTO MMO3HAHMS:
-c()OPMUPOBAHHOCTh  MHPOBO33pPEHMUS,

COOTBCTCTBYIOIIICTO

- YMETb OIIEpUPOBATh HOHSTHUSAMU:
panuoHanbHas byHKIHS, IIOKa3aTesbHast
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aHaIM3a W HMHTEpIpeTanyuu
uHpopManuy, u
UHQOPMAIIMOHHBIE  TEXHOJIOTUH
ISt BBITIOJIHEHHS 3amay
npodeccHoHaIbHON
JESATeTbHOCTH

COBPEMEHHOMY YpPOBHIO Pa3BUTHsI HAYKH M OOIIECTBEHHOM
MPAKTHKH, OCHOBaHHOT'O Ha JTIAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO  CBOEro  MecTa B
MOJIUKYJIBTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M YUTATENBLCKON KYJIbTYpPHI
KaK CpEJICTBAa B3aMMOJICHCTBHUS MEXKIY JIFOJABMH W TIO3HAHHS
MUDA;

- OCO3HAHHWE IICHHOCTH HAYYHOU IESATEIBHOCTH, TOTOBHOCTH
OCYIIECTBIISATh MPOEKTHYIO u HCCJIEIOBATEIHCKYIO
NeSTSIIbHOCTh HHIUBUYaTbHO U B TPYIIIIE.

OBnazneHve yHUBEpCaIbHBIMU Y4YEOHBIMH TO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIANETh HABBIKAMH TOJy4YeHHs WHQPOpMAIUU U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISTH
MOWCK, AaHaJlM3, CHUCTEMATH3AIlMI0 W  WHTEPIPETALUIO
uH(pOpPMaIIUU PA3INYHBIX BUIOB U (JOPM MPEACTABICHUS;

- CO3/IaBaTh TEKCTHl B Pa3IMYHBIX (opmarax Cc ydeToM
Ha3Ha4YeHWs] MH(OpMalMKU U TEeNeBOM ayAuTOpUH, BHIOUpAS
ONITHUMATEHYIO OPMY MPEICTABICHHS U BU3YyaTH3aIUH;

- OLICHUBAThH JOCTOBEPHOCTD, JISTUTUMHOCTh MH(OpPMAIINH, €€
COOTBETCTBUE IMPABOBBIM U MOPATHHO-3THICCKHM HOPMaM;

- UCIIOJIb30BaTh cpenctBa  MHGOPMAIMOHHBIX |
KOMMYHHKAITMOHHBIX TEXHOJOTHH B PEIICHHH KOTHUTHUBHBIX,
KOMMYHHKAaTHBHBIX M  OpPraHM3AIlMOHHBIX  3adad  C
CcOOIrOIeHNEM TpeboBaHMI IPTOHOMUKH, TEXHUKU
0€30MacHOCTH, THUTHUEHBI, pecypcocOepekeHusl, MPaBOBBIX H
STUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacHOCTH;

- BJIAJICTh HABBIKAMH PACTIO3HABAHUS M 3aIIUTH HHPOPMAITUH,
nH(pOpMaIMOHHOM 0€30MaCHOCTH JTMYHOCTH

dbyHKIHS, CTETIEHHAas dbyHKIMS,
JorapupmMuIecKas byHKIMA,
TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE
(YHKIMU; YMEHHUE CTPOUTD rpadUKy N3y4EHHBIX
(GbyHKOMA,  WCMoONb30BaTh  Trpaduku  1pH
U3yYeHUH TMPOIECCOB M 3aBHCUMOCTEH, IpH
pELICHUH 3ajad U3 IPYTUX YYeOHBIX MPEIMETOB
M 337a4 W3 PEAIbHOW JKU3HHU; BBIPAXKATH
(dbopMyIaMu 3aBUCUMOCTH MEXK]y BEJTHUYNHAMU;

- YMCTb ONCPUPOBATH IMOHATHAMU: TOXIACCTBO,

TOXKJECTBEHHOE IpeoOpa3oBaHue, YypaBHEHHUE,
HEPaBEHCTBO, cucrema yYpaBHEHUN u
HEPAaBEHCTB,  PaBHOCWIBHOCTb  YpPaBHEHHUIA,
HCPaBCHCTB n CHUCTEM, palOHAJIBbHEBIC,

UPpALMOHAIbHBIC, TIOKA3aTEIbHbIE, CTEIIECHHBIC,
norapudmuyeckue, TPUTOHOMETPUYECKHE
YPaBHEHUS, HEPABCHCTBA M CHUCTEMBI; YMETh
peuiaTh ypaBHEHUsS, HEPAaBEHCTBA M CUCTEMBI C

NOMOIIBI  Pa3jM4YHBIX  I[PUEMOB;  peulaTh
yYpaBHEHHS, HEPAaBEHCTBA U  CHCTEMBI C
apameTpoM; IPUMEHSITD YpaBHEHU,
HEpPaBEHCTBA, UX CHUCTEMBbl JJIs  pELICHHs

MaTeMaTHYeCKUX 3a/lad U 3aJad U3 Pa3TUYHBIX
oOyacTell HAyKH U peaJIbHOM JKU3HH;

- yMeTh CBOOOJHO ONEpPUPOBATh HOHATHUSIMHU:
JBUKEHHE, NTapaJJIEeIbHBIA IIEPEHOC, CUMMETPHS
Ha IUIOCKOCTH W B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MOAO0OHs, TOMI00HBIE (UTYPHI;
yMETh paclo3HaBaTh paBHbIE U TOJOOHBIE
Guryphl, B TOM 4YHCIe B MPHUPOJIE, UCKYCCTBE,
ApXUTEKTYpE; YMETh HCIIOJIb30BAaTh
TeOMETPUYCCKUE OTHOIIICHHSI, HAXOJIUTh
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TCOMETPUYCCKUE  BEIMYMHBI  (IJIMHA,  yrol,
omaas, o0bEeM) MpH pEHICHUH 3a7ady U3
JIpyruX Y4YeOHBIX TPEJAMETOB M W3 peabHON
KU3HU

OK  03. [InanupoBath  u
peann30BbIBATh CcOOCTBEHHOE
npodeccuoHanbHOe u
JTUYHOCTHO® pa3BHTHE,
MpeINPUHIUMATEIbCKY IO
JeSTEILHOCTD B
npodeCcCHOHATBHON chepe,
MCTIOJIb30BATh 3HAHUS 1o
(uHAHCOBOW  TPaMOTHOCTH B
Pa3TMIHBIX KU3HEHHBIX
CUTYaIUsAX

B o6nacT 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
-- cOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUICCKOTO

[IOBEICHUS;
- CIIOCOOHOCTH OLIGHMBAaTh CUTyallMI0 M I[PUHUMATbH
OCO3HAHHBIC  pELICHUs, OPUEHTHUPYACH Ha  MOPAIBHO-

HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
- OCO3HaHWE JMYHOTO BKJIaJa B TOCTPOEHUE YCTOHYHBOTO
Oy y1ero;

- OTBETCTBEHHOE OTHOILIEHUE K CBOUM DPOAUTENSM M (WIJIH)
JpyrMM YJIeHaM CEMbM, CO3/IaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO NPHUHATHS LIEHHOCTEH CEMEMHOM MXU3HU B
COOTBETCTBUU C TpaJAuLIUAMHU HapoaoB Poccuy;

OBnajieHne YHUBEPCATbHBIMU PETYISTUBHBIMU JIEHCTBUSAMU:
a) caMOOpTaHHU3aIUS:

- CaMOCTOSITEIbHO  OCYIIECTBIATh  II03HABATEIbHYIO
NEeSTeNIbHOCTh,  BBISABJIATH ~ IPOOJIEMBI,  CTaBUTh U
dbopMynHMpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEeSITeTHHOCTH 1 )KU3HEHHBIX CUTYaIUsIX;

- CaMOCTOSITENIBHO COCTaBISATh IUIAH PEIIEHUs MpOoOJeMBbI ¢
Y4E€TOM MMEIOIUXCSI PECypCOB, COOCTBEHHBIX BO3MOXKHOCTEMN
U TIPEANIOYTEHUH;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CHocoOCTBOBaTh (POPMUPOBAHHIO U TPOSBICHUIO IIHPOKOM
SPYAUIMH B pPa3HbIX 00JACTSIX 3HAHHM, TOCTOSIHHO MOBBIIATH
CBOI 00pa30BaTeNbHBINA U KYJIBTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb:

UCIIOJIb30BaTh MpPUEMBl pPeQIEeKCUU Il OLICHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIIEpUPOBATh HOHSTHSMM:
palyoHasbHbIE, UppaluOHaJIbHBIE,
HOKa3aTesbHbIe, CTENIEHHbIE, JOrapupMHUUECcKue,
TPUTOHOMETPHUUECKUE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- YMETb OIIEpUPOBATH HNOHSTUSIMU:
MHOTOI'paHHMK, CEYEHHE MHOIOI'paHHMKaA, KYO,
napaieNenuIe]], npu3Ma, nupamuaa, Gurypa u
IIOBEPXHOCTD BpAIllCHUs, HWIMHIP, KOHYC, 1Iap,
cdepa, cedeHHs! GUTypbl BpallleHusl, IIOCKOCTb,
Kacaromasicss  cdepbl, LMIMHApA, KOHYca,
IUIOU[a/1b TIOBEPXHOCTH MHUPAMMJIbI, MPU3MBI,
KOHyCa, LMJIMHJIpA, IUIOmaab cdepsl, 00beM
Kyb0a, MNpsSMOYroJbHOTO  Mapajuieenurena,
NUPAMUJIBI, TPU3MBI, WINHAPA, KOHYCA, 1Iapa;
yMeHHEe  Hu300pakaTb  MHOTOTPAaHHUKH U
MIOBEPXHOCTH BPAILEHUS, UX CEYEHMs OT PYKH, C

IIOMOIIBKD ~ YEpPTEKHBIX  MHCTPYMEHTOB U
JJIEKTPOHHBIX CpPEICTB; YMETh paclO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; yMETh
pacro3HaBaTh PABUIbHBIE MHOTOIPAHHUKY;

- yMETh ONEPUPOBATh MOHATUSAMH:
IIPSIMOYTOJIbHAS cucremMa KOOpJMHAT,
KOOpDJAMHATBl TOYKH, BEKTOp, KOODPJIWHATHI

BEKTOpPA, CKAIAPHOE MPOU3BEIACHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BE/ICHUE
BEKTOpa HA 4YHUCJIO; HAXOIUTh C IIOMOIUIbIO
W3YYEHHBIX (OpMYJ KOOPAMHATHI CEpEeIUHBI
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- yMeTh OIICHUBaTh PUCKH M CBOEBPEMEHHO MPUHHMAThH
pelICHUS IO UX CHUIKCHUIO;

B) SMOIIMOHAIbHBIIH UHTEJICKT,
c(hOpMUPOBAHHOCTE:

BHYTPEHHEH MOTHBAIMK, BKJIIOYAMONICH CTpeMJICHHE K
JOCTMIKCHUIO LCIIM KU YCIIEXY, ONTUMHU3M, MHHUIMUATUBHOCTD,
yMEHHE JeHCTBOBATh, HCXO/Is M3 CBOMX BO3MOXHOCTEIH;

- OMIIaTUH, BKJIIO‘-IaIOHIeﬁ CHOCO6HOCTI> IIOHUMAThb
SMOIMOHAJIBHOE COCTOSHHE JAPYIMX, YYUTHIBATH €ro IpH
OCYHICCTBJICHNN KOMMYHUKAIHUH, CHOCO6HOCTI) K CO9YyBCTBHIO
U COMEPEKUBAHHIO;

- COMUAJIBHBIX HaBBbIKOB, BKJIHOYAKOIINX CIIOCOOHOCTH
BBICTPAMBATh OTHOIICHUS C JPYTHMMHU JIFOJABMH, 3a00THTHCH,
IPOSIBIISATE MHTEPEC U pa3pemiaTbh KOHGIMKTHI

MpeIoararmuit

OTpE3Ka, paCCTOAHUC MCKIY JABYMA TOYKaMU

OK 04. S¢dexTuBHO
B3aMMO/JICIICTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaH/E

FOTOBHOCTh K  CaMOpAa3BUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0HO-HCCIIeI0BATENbCKOMH,
MPOEKTHOW U COLIMATIbHOM AEATEIbHOCTH;

OsBnageHue YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU
NEUCTBUSIMU:

0) cOBMeCTHas JICSITEIIbHOCTD:

- TMIOHMMATh WM HCIIOJb30BaTh IPEUMYIIECTBA KOMAHIHOU H
WH/IMBUIYaIbHOM paboTHI;

- PUHUMATh LeH COBMECTHOMN NEeATEIbHOCTH,
OpraHM30BBIBATH M KOOPAMHMUPOBATh JACUCTBHUS IO €€
JOCTM>KEHHUIO: COCTaBIIATh IIJIAH JIEWCTBHM, pPACTIPENEIIATh
POJIM C Yy4€TOM MHEHHH Y4aCTHHKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

- KOOPAMHUPOBaTh M BBHINOJHATH pPabOTy B YCIOBHSX
pEalIbHOTO, BHPTYaJIbHOTO u KOMOMHHPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJIATH IIO3UTUBHOE CTPATETMYECKOE IOBEICHHUE B

- YMETh OINEPHPOBATh MOHSATUSMU: CIy4dalHBIH
OMBIT MW CIy4ailHOE COOBITHE, BEPOSITHOCTH
CIIy4aifHOTO  COOBITHS; yMETh  BBIYUCIHSATH
BEPOSITHOCTh C HCIIOJIB30BAaHUEM TPAPUUECKUX
METOJIOB; TPUMEHATH (OPMYIBI CIOXKECHHUS H
YMHOXEHHUS  BEPOSITHOCTEH, KOMOWHATOPHBIE
daktel ©u GopMyNIbl TpH pPELICHUH 3ajady;
OIICHUBATh BEPOSTHOCTH PEAbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YallHBIMH BEJIUYHUHAMH,
YMECHHE TPHUBOJUTH TIPUMEPHI  TPOSBICHUS
3aKOHAa OONIBIIMX 4YHCEl B TPUPOJHBIX U
0OILIECTBEHHEIX ABJICHUSIX;

- yMETh CBOOOJHO OMEpPUPOBATH MOHSITHUSIMH:
CTENeHb C IeJbIM  TOKa3aTeleM, KOpPEHb
HaTypaJIbHOU CTEIIECHH, CTEIIEHb c
palMoOHaJIbHBIM  TIOKa3aTelieM, CTENeHb C
JIEACTBUTEIIbHBIM (BEIIECTBEHHBIM)
roKasaresem, Jorapudm uucia, CHHYC, KOCHHYC
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pPa3MUYHBIX ~ CUTyauusX,  HPOSBIATH
BOOOpakeHue, ObITh MHUITUATHBHBIM.
OBnajieHre YHUBEPCATIbHBIMU PETyISTHBHBIMU JICHCTBUSIMU:
T') IpUHATHE ce0s U IPYTHX JIIOCH:

- NPUHUMATh MOTHBBI W apryMEHTHl JAPYTHX JIOJEH IpH
aHAJM3€ PE3yJIbTATOB JEATCIbHOCTH;

- IpU3HABATh CBOE MIPABO U MPABO JIPYTHUX JIIOJCH Ha OUIHOKH;
- pa3BHBATh CIIOCOOHOCTh OHUMATh MHP C MO3UIHH APYTOTO
YeIoBeKa

TBOPYECTBO u

Y TAaHT'€HC IPOU3BOJIBHOIO YUCIIA;

- yMeTh CBOOOJHO ONEPUPOBATh MOHATHUSIMHU:
rpaduk  yHKIMM,  oOpatHas  (QyHKIWMS,
KOMIO3ULMS (YHKUWH, JUHEWHas QyHKIuUS,
KBaJpaTHuHas (QyHKIUs, cTerneHHass QyHKIUS C
HEeNbIM  TI0Ka3aTeleM, TPUTOHOMETPHUYECKHE
¢yHKuMH, OOpaTHbIE  TPUTOHOMETPHUYECKHUE
(GyHKIMHM, TIOKa3aTelbHas W Jorapudmuyeckas
GbyHKIMU; yMeTh CcTpouTh Tpaduku (GyHKIHM,
BBITTOJTHATH npeoOpa3oBaHus rpaduKoB
byHKIUi;

- YMETh HCIONB30BaTh rpadpuku (QyHKIHN IS
U3yuYeHHs] IMPOLECCOB M 3aBUCUMOCTEH IpH
peleHnn 3a1a9 U3 APYTHX YYeOHBIX MPEIMETOB
U U3 peabHOW JKU3HU; BBIpakaTh (hopMyJamMH
3aBHCUMOCTH MEX/y BeTMUNHAMH;

- cBOOOJHO ONEpPHUPOBATH MOHATUSAMH: YETHOCTb
¢$byHKIIMY, MIEPUOTUYHOCTh ¢$byHKIUY,
OTPaHUYEHHOCTh  (YHKIMH, MOHOTOHHOCTb
(GyHKIMH, SKCTpeMyM (PyHKIMH, HauOoJbllee U
HauMEHbIIIee 3HAaYeHUs GbyHKIMN Ha
MPOMEKYTKE, YMETh MPOBOJIUTH HCCIETOBAHUE
byHKIUY;

- yMeTh HCIIONIb30BaTh CBOWCTBA W TpaduKu
(GYHKIMA 1715 pelieHus] ypaBHEHHM, HepaBEeHCTB
W 3a7a4 C TmapaMeTpamH; Hu300pakaTh Ha
KOOPJAMHATHOM IJIOCKOCTH MHOXECTBA PEeIICHUI
ypaBHEHHIA, HEPABEHCTB U MX CHCTEM

OK 05. Ocy1iecTBasTh YCTHYIO U
NUCBMEHHYI0O KOMMYHHKAILIUIO Ha
rOCyJJapCTBEHHOM
Poccuiickoit

denepanun

B obnactu 3cTeTHUECKOTO BOCTIUTAHMS:

- 3CTETUYECKOE OTHOLICHHE K MUPY, BKIIIOYas 3CTETUKY ObITa,
HAay4YHOIO0 M TEXHUYECKOrO0 TBOPYECTBA, CIOpTa, Tpyda H
0O0I11eCTBEHHBIX OTHOILEHHIA;

- YMCThb OICpUPOBATH MOHATHUAMHU: CPCIAHCC
apudMeTHYeCKoe, MeIuaHa, HauOoJbIIee W
HauMEHbIlIee 3HA4YeHUs, pa3Max, JUCHEPCHs,
CTaHJAPTHOE OTKJIOHCHHE YHCIOBOTO Habopa;
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y4eTOM
COLIMAIIBHOTO U
KOHTEKCTa

0COOEHHOCTEN
KyJIbTYPHOTO

- CIOCOOHOCTh BOCHPHHHMMATh pa3judHbIC BHABI HCKYCCTBA,
TPaJUIIUU U TBOPUYECTBO CBOETO U JIPYTHX HAPOJIOB, OLTYIIATh
SMOITMOHABHOE BO3/ICHCTBUE UCKYCCTBA;

- yOSXIIEHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH M OOIIEeCTBa
OTCUYECTBEHHOTO M  MHPOBOTO HMCKYCCTBA, ATHHYECKHUX
KyJIbTYPHBIX TPAJHUIANA U HAPOJHOTO TBOPUECTBA;

- TOTOBHOCTh K CaMOBBIPQ)KEHHUIO B Pa3HbIX BHJIaX UCKYCCTBA,
CTPEMJICHHE MPOSIBJIATH KAYECTBA TBOPUCCKOM JTMIHOCTH,
OsnazgeHue YHUBEPCATbHBIMH KOMMYHHKATUBHBIMU
JEUCTBUSIMU:

a) oOImeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacro3HaBaTh HeBepOaIbHBIE CPeICcTBAa OOIIECHHUS, TOHUMATh
3HAUEHUE COIHATBHBIX 3HAKOB, PACIIO3HABATH IMPEIITOCHUIKU
KOH(JIMKTHBIX CUTYAIMi U CMSATYATh KOHQIUKTHL;

- pa3BepHYTO W JIOTMYHO W3J1araTh CBOIO TOYKY 3PCHHS C
MCTIOJIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

YMEHHE U3BJIEKATb, UHTEPIPETUPOBATH
nH(pOpMAIINIO, TIPEICTABICHHYIO B TaOIHMIIax, HA
Juarpammax, rpadukax, OTPa’KAIOLLY IO
CBOMCTBAa pEaIbHBIX IIPOLIECCOB U SBJICHMUIA,
OpPEACTaBIATh  MH(MOPMALMI0 €  [TOMOIIBIO
TabJInLL u IarpaMM; HCCIIEN0BATh
CTaTHUCTUYECKUE JIaHHbIE, B TOM YHUCIE C
NpUMEHEHHEM  rpau4eckux  METOJOB |
JJIEKTPOHHBIX CPEACTB;

- yMETh ONEPHUPOBaTh IOHATUSMH: TOYKA,
npsiMasi, INIOCKOCTh, IPOCTPAHCTBO, ABYIPaHHBIN
yTOlL, CKpEILIMBAIOIINECS IIpsIMBIE,
11apaJuIeIbHOCTD u HEPIECHIUKYIISIPHOCTD
NPSIMBIX U IUIOCKOCTEH, YrOJ MEXKIY IPSMBIMU,
Yroja MEXIy IMpsAMONM M IUIOCKOCTBIO, YIOJ
MEXIy IIOCKOCTSMH, PACCTOSHHUE OT TOYKH [0
IUJIOCKOCTH, PACCTOSIHUE MEXAY IPSIMBIMY,
pacCTOsTHUE MEXKAY IIIIOCKOCTIMU;

- YMETb HCIIONb30BaTh IIPU PELIEHUU 3a1ad
M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH;

YMEHHE  OILEHMBAaTh  pa3Mepbl  OOBEKTOB

OKpPYaroIIero Mupa
OK 06. IlposiBIATh IpaXkJaHCKO- | - OCO3HaHHWE OOYYAIOUIMMHUCA POCCHUICKONW T'pa)IaHCKOH | - YMETb OIIEpUPOBATH HOHSTUAMMU:
MaTPUOTHYECKYIO MO3UIHIO, | UACHTUYHOCTH; MPSIMOYTOJIbHAs cucTema KOOpJMHAT,
JEMOHCTPUPOBaTb  OCO3HAHHOE | -  IICJICHANIPABJIEHHOE pa3BUTHE BHYTPEHHEH MO3ULMM | KOOPAUHATHI TOYKH, BEKTOpP, KOOPAMHATHI
MOBE/IEHNE Ha OCHOBE | JMUYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH | BEKTOPA, CKAJIAPHOE MPOU3BEIACHHE, YTOJI MEXTY
TpaZuLINOHHBIX HaponoB  Poccuiickoit ~ ®Penepanuu, HUCTOPUYECKMX M | BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEICHUE
00I1eueI0BEYECKUX I[IEHHOCTEH, B | HAIIMOHAIBHO-KYJIBTYPHBIX  TPaJAMIINM, (hopMupOBaHUE | BEKTOpa Ha YHUCJIO; HAXOAUTh C IOMOIIbIO
TOM qucie c YUETOM | CUCTEMBl 3HAYUMBIX I[IEHHOCTHO-CMBICIIOBBIX YCTaHOBOK, | U3YYEHHBIX (OPMYJ KOOPAWHATHI CEpeIUuHbBI
rapMOHM3aLUU AHTUKOPPYNLMOHHOTO  MHUPOBO33PEHHUsA, IPABOCO3HAHMS, | OTPE3Ka, PACCTOSIHUE MEKIY ABYMs TOUKAMU;
MEXHAIIMOHAIbHBIX U | DKOJIOTHYECKOW KYJbTYpPbI, CIIOCOOHOCTH CTaBUTh LEIM M | -yMETh BBIOMpPATh MOAXOISAIIUN M3YUYCHHBIN
MEXXPEIUTHO3HbIX  OTHOILEHUH, | CTPOUTH KU3HECHHBIC IIAHbL; METOJl JIsl PEIICHHs 3a1add, pacro3HaBaTh
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[IPUMEHSATH
AHTUKOPPYIILIHOHHOTO
IIOBEJCHUS;

CTaHAapThI

B yactu rpaxx1aHcKOro BOCIIMTAHMUS:

- OCO3HaHWE CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBOKCHHUE 3aKOHA U MPABOMOPSJIKA;

- MPUHSTHE TPaJULIMOHHBIX HaITMOHAJILHBIX,
00I1eYeIOBEUECKUX TYMAHUCTHYECKUX M JIEMOKPATHYCCKUX
IICHHOCTEIA;

- TOTOBHOCTb MPOTHUBOCTOSITH HJCOJOTHU SKCTPEMHU3MA,

HaIlMOHAJIN3Ma, KceHopoouu, JTUCKPUMHUHAIIIHT o
COIIMAIbHBIM, PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MIpU3HAKaM;

- TOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B MHTEpecax
rPaKJIaHCKOTO OOIIECTBa, YY4aCTBOBAaTh B CAMOYTMPABJICHUH B
0011e00pa3oBaTeIbHOM OpPraHu3alud U JIETCKO-IOHOIIECKUX
OpraHu3aIusX;

- YMEHHE B3aMMOJIEUCTBOBATh C COIMAIbHBIMH MHCTUTYTAMHU
B COOTBETCTBUU C UX PYHKIIMAMH U Ha3HAYCHHEM;

- TOTOBHOCTb K TyMAaHUTAPHOW U  BOJIOHTEPCKOMU
JIEATEIIbHOCTH;

MaTPUOTUYECKOTO BOCIIUTAHUS:

- c(hOpMUPOBAHHOCTD pOCCHUIICKOM rpaXk 1aHCKOM

UJEHTUYHOCTH, MATPUOTU3MA, YBAXEHUS K CBOEMY Hapony,
YyBCTBA OTBETCTBEHHOCTH Iiepea PoanHOM, ropiaocTu 3a CBOM
Kpai, cBOO PoauHy, CBOM f3BIK U KYJIBTYpY, IPOLIIOE U
HACTOAIIEE MHOTOHAIIMOHAIILHOTO Hapoaa Poccnn;

- LEHHOCTHOE OTHOLICHHE K TOCYJAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TPUPOJHOMY HACIEOUIO, NaMSATHUKaM,
TpaauuusaM HaponaoB Poccuu, noctuxxkenusm Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- uaeiHas yoeXIeHHOCTb, TOTOBHOCTb K CIIY’KCHMIO U 3aIUTE
OteuecTBa, OTBETCTBEHHOCTb 3a €r0 CYb0Y;

OCBOCHHbIC OOYYAIOIIMMUCS MEXKIPEIMETHbIC TMOHATHS |
YHMBEpCallbHble  y4yeOHble  NEeWCTBUSL  (peryJiiTUBHBIE,

MaTEMaTHYCCKHUEC (baKTBI n MaTreéMaTHU4YCCKUC

MOJETM B TMPUPOTHBIX H  OOIIECTBEHHBIX
SBJICHUSIX, B MCKYCCTBE, yMEHHE IPHUBOJIUTH
MIPUMEPBI MaTeMaTUYECKUX OTKPBITU
pOCCHUICKOM W  MHPOBOM  MaTEeMaTH4YECKOU
HayKH.

- YMETh OIIEPUPOBAThH TMOHITHUSIMHU: CITy4YaHBIHI
ONMBIT W CIydallHO€ COOBITHE, BEPOATHOCTH
CIly4allHOTO  COOBITHS;  YMETh  BBIYHCIIATH
BEPOSATHOCTh C HWCIIOJIB30BAHHEM TpadUUICCKUX
METOJ/IOB; TPUMEHSTh (HOPMYJIBI CIOXKEHUS |
YMHOXEHHUS  BEPOSITHOCTEH, KOMOWHATOPHBIE
GdakTel W (GOpPMYJIBI TpU pEIICHUH 33134,
OIICHUBATh BEPOSITHOCTH PEATbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YalHBIMH BEJIUYHUHAMU,
YMCHHE MPUBOJUTH TIPUMEPHI  TPOSBICHUS
3aKOHAa OONBIIMX YHCEl B TMPUPOJHBIX U
00IIECTBEHHBIX SBIEHUIX
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MO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE);

- CIOCOOHOCTh MX HCIOJIB30BaHUS B II03HABATEIbHOW H
COLIMAIbHOW NPAKTUKE, TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
IUIAHUPOBAHUIO U OCYLIECTBIECHUIO YUEOHON NeATEIbHOCTH,
OpraHu3ay yueOHOro COTPYIHUYECTBA C MeIarorn4ecKuMHU
pabOTHUKAMU U CBEPCTHUKAMHU, K YYacTHIO B HOCTPOECHUU
WHAUBUIYaIbHON 00pa30BaTeIbHON TPACKTOPHUH;

- OBJIAJIEHUE  HAaBBIKAMU  y4eOHO-UCCIIEJJOBATEILCKOM,
IIPOEKTHOM M COLMAJIbHOM AESITeIbHOCTH

OK 07. ConeiicTBOBaTH
COXPaHEHUIO OKpYXKaromieu
Cpenbl, pecypcocOepekeHuIo,
MIPUMEHSTh 3HaHHUs 00 U3MEHEHUU
KJIUMara, TIPUHIIHAITBI
OepexKIMBOTO MIPOU3BOJICTBA,
3¢ exTUBHO  NEWCTBOBaTH B

LIpe3BI:ILIaI\/'IHI>IX CUTyalusiIxX

- HE NPUHUMATh JECUCTBUS, IPUHOCSIINE BPEA OKPYIKAIOIIECH
cpere;

- YMEThb NPOTHO3HPOBATH HEOJIATONPHITHBIE SKOJIOTUYECKHE
MOCJICICTBYSI MTPEIIPUHIMAEMBIX JCHCTBUHN, MPEIOTBpAIIATh
Ux;

- pacuIupHTh
HAIPABIICHHOCTH;
- pa3zpabaThIBaTh MJIaH PEUICHUS MPOOIEMBI C yUETOM aHaTN3a
HAMEIOIIUXCS MaTepUaIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

- OCYIIECTBISTh II€JICHANPABICHHBIA TOUCK TMepeHoca
CPEJICTB H CIIOCOOOB JIEUCTBHS B TPO(PECCHOHAIIBHYIO CPEY;

- yYMeTh TMePEHOCUTh 3HAHHUS B [IO3HABATEIBHYIO W
MMPAKTUYCCKYIO oOJactu KHU3HEACATCIIBHOCTH,

- MpejJiaraTh HOBBIE MPOEKTHI, OLIEHWBATh UIEH C TO3HUIIHH
HOBU3HbI, OpUTHUHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

- JlaBaTh OIICHKY HOBBIM CHTYaIlUsiM, BHOCUTh KOPPEKTHUBHI B
ACATCIIBHOCTD, OLICHUBATE COOTBETCTBUC PE3YJILTATOB LCIIAM

OIIBIT JACATCIIbHOCTH JKOJIOTHYECKON

- yYMETh OIEpUPOBaTh MOHATUAMHU: (DYHKIHS,
HEIpepbIBHAS byHKIHS, MIPOM3BOTHAS,
nepBooOpa3Has,  ONpEAENEHHBbIM  HHTErpai;
YMETh HAaXOJWUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX
(yHKIUH, WCIONBb3Ys CHpPAaBOYHBIE MaTepHabl;
UCCIIEJIOBATh B MPOCTEHUINUX CIydasx (PYHKIHH
Ha MOHOTOHHOCTb, HaXOIHUThb HaI/I6OJ'IBIHI/Ie nu
HaUMEHbIINE 3HAaYeHUs (QYHKIUH; CTPOUTH
rpa@uKd  MHOTOWICHOB C  HCIIOJIh30BAaHUEM
amnmapara MaTeMaTHYECKOTO aHaIN3a;
IIPUMEHATH NPOU3BOJHYIO IIPU PELICHUU 3a1ay
Ha JIBIDKCHHC, pemiars MPAKTUKO-
OPHUCHTHPOBAHHBLIC 3aJa4d Ha HaI/I60J'II)HII/Ie nu
HauMEHBIIINE 3HAYCHHs, HA HaXOXICHHUE MYTH,
CKOPOCTH M YCKOPEHUS;

- YMETh BBIYUCIATH T€OMETPUUYECCKHE BEITMUNHBI
(mmvHa, yrom, TUIOmMAnAL, O0OBEM, IUIONIANb
MMOBEPXHOCTH ), UCTIONB3YSl U3yUeHHBIE (HOPMYIIbI
U METOJBI
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4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI
4.1 O0beM IMCHUIIMHBI M BU/IbI Y4e0HOMH padoThI

Ounas ¢popma o0yueHus

Buo yueonoii pabomot Oovem uacos
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 232
Oobs13aTesibHAsI AyIUTOPHAA y4eOHasi HArpy3ka (Bcero) 228
B TOM YHUCIJIE:
Jexuuu (Ypoku) 158
MPAKTUYECKUE 3aHATHUS 70
n1abopaTOpHBIC 3aHATHS -
CamocrosiTesibHast padoTa o0yuaruierocs (Bcero) 4
[IpomexyTouHas aTTectanus B popme:
- Opyeux ¢hopm Konmpos (koumpoavhas paboma) — Ha 6a3e OCHOBHOTO 001IIEero 00pa3oBaHus
— B nep8oM CEMecCTpe;
- 9K3amMeHa — Ha 6a3e OCHOBHOTO 00IIEro 00pa3oBaHMs — BO 8/MOPOM CEMECTPE

4.2. ConepxxaHue QJMCUMILTUHBI

Paszpgen 1. IloBTOpeHune kypca MaTeMaTUKX OCHOBHOM IIKOJIBI

Tema 1.1 Llens n 3an1aun MaTeMaTUKU IPU OCBOCHUH CIELMAIBHOCTU. YUCIIa U BEIYUCIICHUS
Tema 1.2 IIpouieHTHBIE BBIUKCIIEHMS. Y paBHEHUS U HEPABEHCTBA

Tema 1.3. IlpouieHTHBIE BBIYMCICHUS B IPOPECCHOHATBHBIX 3aJauax

Tema 1.4 Pemenue 3aau. BxonHo# KOHTpOIIb

Pasnen 2 IpsiMble ¥ IIOCKOCTH B IpOCTpaHcTBe. KOOpAMHATEI M BEKTOPHI B IPOCTPAHCTBE
Tema 2.1. OcHOBHBIE MOHATHUS CTEpeoMeTpuH. Pacrionoxenne NpsmMbIX U MI0CKOCTEN
Tema 2.2. ITapamienbHOCTb MPSMBIX, IPAMOU U INIOCKOCTH, MJIOCKOCTEN

Tema 2.3. IleprieHAUKYIIPHOCTD MPSIMBIX, IPSMON U TNIOCKOCTH, IIIOCKOCTEH

Tema 2.4. IleprienquKyJisip 1 HakJIOHHAsl. Teopema 0 Tpex NeprneHauKyJIsIpax

Tema 2.5. KoopaMHATHI U BEKTOPBI B TPOCTPAHCTBE

Tema 2.6. IIpsMble 1 IIIOCKOCTH B IPAKTHUUYECKUX 3a/1adax

Tema 2.7 Pemenue 3anau. [Ipsimble 1 MIIOCKOCTH, KOOPAMHATHI U BEKTOPBI B IPOCTPAHCTBE
Paznen 3. OcHOBBI TpuroHoMeTpuu. Tpuronomerpudeckue GyHKIUU

Tema 3.1 Tpuronomerpuyeckue GyHKIIUN MPOU3BOJIBLHOTO YIJIa, Ynucia

Tema 3.2 OcHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA

Tema 3.3 Tpuronomerpuyeckue GyHKIIUH, UX CBOMCTBA U TpapuKu

Tema 3.4 O6paTHbBIE TPUTOHOMETpHUYECKUE (DYHKITUH

Tewma 3.5 Tpuronomerpruyueckne ypaBHEHUs U HEPABEHCTBA

Tema 3.6 Pemenue 3a1a4. OCHOBBI TpuroHoMmeTpuu. Tpuronomerpuueckue GpyHKIUN
Paznen 4. IlponsBoanas u nepBoodpazHas GyHKIIUHA

Tema 4.1 ITonarue npousoaHoi. @opmyIisl U MpaBuia JudGepeHIMPOBAHUS

Tema 4.2 IlonsiTue o HenpepbIBHOCTU (PYHKIMU. MeTo/1 HHTEPBAIOB

Tema 4.3 'eomerpuueckuii 1 GU3NIECKUNA CMBICI IPOU3BOIHON

Tema 4.4 MoHOTOHHOCTH PyHKIMU. TOUKH SKCTpEeMyMa

Tema 4.5 NccnenoBanue QyHKIMIA U TOCTPOECHUE rPpahuKOB

Tema 4.6 Haubonbiiee 1 HauMeHblee 3Ha4eHNUs QyHKIUN

Tema 4.7 HaxoxneHne ONTHUMaJBHOTO pe3yjJbTaTa C IOMOLIbIO IPOU3BOJHOM B
MIPAKTHYECKUX 3a/1a4ax
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Tewma 4.8 TlepBooOpa3znas ¢pynkiuu. [IpaBuina HaxoxACHUS IEPBOOOPA3HBIX

Tema 4.9 [Tnomans kpuBosnnHEHOM Tpanenun. @opmyna Hetotona — Jlelibuuma

Tewma 4.10 Pemenue 3anau. [Ipon3BoHas u nepBooOpa3Has PyHKITUH.

Paszgen 5. MHOrorpaHHUKH U Tejla BpalleHUs

Tewma 5.1 Ilpusma, napayuienenunes, Kyo, mupamMua ¥ BX CEYCHUS

Tema 5.2 IIpaBuiibHbIE MHOTOIPAaHHUKH B KU3HU

Tema 5.3 Lunuuap, KOHYC, IIap U UX CCUCHUS

Tema 5.4 O06beMbI U IJIOIIAU TOBEPXHOCTEN T

Tewma 5.5 Ilpumepsl cuMMeTpuii B mpodeccuu

Tema 5.6 Pemenue 3a1au. MHOrorpaHHMKY U T€Ja BpaIlEHUS

Pa3znen 6. Crenenu u kopau. CreneHHas, okasareiabHas U JJorapupmudeckast pyHKIUN
Tema 6.1 Crenennas ¢pyHkuus, ee cBoiicta. [IpeoOpa3oBanue BeIpa)keHUH ¢ KOPHAMHU N-0i
CTETeHU

Tema 6.2 CBolicTBa CTENEHU € PaLlMOHAJIBHBIM U JE€MCTBUTEIBHBIM [10KA3aTEIIMHU

Tema 6.3 Penienne uppaiiioHaabHbIX YpaBHEHUN

Tema 6.4 IlokazatenbHas @QyHkuus, ee cBoicTBa. Iloka3aTenbHble ypaBHEHUS U
HEpaBEHCTBA

Tema 6.5 Jlorapudm uncna. CBoiicTBa J0rapugpmoB

Tema 6.6 Jlorapudmuueckass ¢yHkius, ee cBoicTBa. Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA

Tewma 6.7 Jlorapudmsl B IpUpOAC U TEXHUKE

Tema 6.8 Pemenue 3amau. CrenenHas, moka3aTenpHas U jorapumudeckast QyHKIIH
Pa3znen 7. DnemMeHTHI TeOpUU BEPOSATHOCTEH U MAaTEMAaTUYECKOM CTaTUCTUKU

Tema 7.1 CobbITHE, BEpOSITHOCTD COOBITHS. CIIOKEHHE M YMHOKECHHE BEPOSITHOCTEH

Tema 7.2 BepossTHOCTH B pO(hEeCCHOHATBHBIX 3a/1a4ax

Tema 7.3 JluckperHas cilydaiiHas BEJIMYMHA, 3aKOH €€ paclpeesieHus

Tema 7.4 3amaun MaTeMaTHYECKON CTATUCTHUKH.

Tema 7.5 DneMeHTHI TEOPUU BEPOSITHOCTEN U MATEMATUUYECKOW CTAaTUCTUKHU
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1. MACIIOPT PABOYEM ITPOT'PAMMBI TUCIHUILIVHBI

1.1. Ob6aacTh npuMeHeHHs1 padoyeil NPorpaMMbl

Pabouass mporpamma 001meo0Opa3oBaTeNIbHON JAUCHUIUIMHBL SBISETCS YacThIO OCHOBHOM
obOpasoBarenbHOl mporpamMmbl B cooTBercTBUM ¢ DPI'OC ana cnemumansHocTH: 21.02.19
3emuieycTpoiicTBO (yKpynHeHHas rpyina crennanbaocte 21.00.00 [puknannas reonorus, ropHOE
neno, HeTerazoBoe JeNI0 U Te0e3Hsl ), ISl O0yJarOIIMXCsS OYHOU POPMBI O0yUCHHS.

Pabouas nporpamma paspaborana B coorBercTBuM ¢ ®I'OC cpennero obmero oopa3oBanus, ¢
y4eTOM HpPHUMEpPHOM Iporpammsbl 0O0IIe00pa3oBaTeabHOW Y4eOHON IUCHMILTUHBL «MaTteMaTukay,
pexomennoBanHoii ®I'BOY [IIO «WucTHTYT pa3BuTus Npo(hecCHOHAIBLHOTO O00pa3oBaHHS» B
KauecTBe MPUMEPHOM  MporpamMmbl  JJid  peallu3allud  OCHOBHOM  MpodeccroHaNbHON
obpazoBarensHoil mporpammbl CIIO Ha 6aze ocHOBHOro 00IIero oOpa3oBaHUs C MONyYCHHUEM
cpennero obmiero oopazoanus (IIporokon Ne 13 ot «29» centsadps 2022 r.).

1.2 MecTo yuyeOHOM IMCUMILUIMH B CTPYKTYPe OCHOBHOI 00pa30BaTe/JIbHOM MPOrpaMMbl

YueOnas quctuminHa COO.01.07 «MaTtematukay u3ydaercs: B 00111e00pa3oBaTeIbHOM UKIIE
yuebnoro miana OOIl CIIO nHa 6aze OCHOBHOTO 0OIIET0 0Opa30BaHUS C IMOJyYEHHEM CPEIHETO
obuiero oopaszosanus (ITTIICC3).

1.3 Ilnanupyemble pe3yJabTaTbl OCBOeHHMSI 00mIe00pa30BaTeIbHOM IMCHUILIMHBI B

cootBeTcTBHH ¢ PI'OC CIIO u na ocuose ®IroC COO
Oco0oe 3HaueHHE TUCHUIUIMHA UMeeT npu popmupoBanuu 1 pazsutuu OK u I1K.
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OO01Me KOMIETEHIINT

[Tnanupyemble pe3ynabTaThl

OO6mue JlucuunimHapHble
OK 0l. BeiOupats crmocoOsl | - TOTOBHOCTh K TPYAy, OCO3HaHHE IIEHHOCTH MacTEpCTBA, | -BIAJETh METOIaMH J0Ka3aTeIIbCTB,
pelieHus 3a7a4 | TpyAoIIO0He; QITOPUTMAaMH  peIIeHWs  3aJad;  yMEHHue
npodeccHoHaTbHON - TOTOBHOCTh K aKTHBHOM AEATEIBHOCTH TEXHOJIOTHUECKON M | (OpMynIHMpoOBaTh ONpPEACICHHs, AaKCHOMBI U
JESTeIbHOCTH MPUMEHHUTEIBHO K | COLMAIBHOW HAIPaBICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, | TEOPEMBI, PUMEHSTh ux, IPOBOJTUTH

Pa3JIMIHBIM KOHTCKCTAM;

IUIAHUPOBATh W CAMOCTOSITENIHO  BBIMOJHATH  TaKYIO
JeSTeTbHOCTb;
- UHTEepeC K pasnuyHbiM chepam 1podhecCHOHANBHOM

JIEITEILHOCTH,
OBnaneHve yHUBEpCaIbHBIMU Y4YEOHBIMH TO3HABATEIbHBIMU
JICHCTBHUSMU:

a) 6a30BBIC JIOTUYECKHE ICHCTBUS:

- CaMOCTOSITENILHO (DOPMYJIMpOBaTH M aKTyaJM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIN MTPU3HAK WIH OCHOBAHUS IS
CpaBHEHHUSI, KIIacCU(PUKALIUU U 000O0IICHNUS;

- ONpENeNsITh IEeNU JCATCIILHOCTH, 3a/1aBaTh IMMapaMeTphbl H
KPUTEPUU UX TOCTHIKEHUS;

- BBUIBJSITh  3aKOHOMEPHOCTM W TNPOTHUBOpPEYUS B
paccMaTpUBaEeMbIX SIBICHUSAX;

- BHOCUTb KOPPEKTHBbI B JE€ATEIIBHOCTh, OIICHUBATh
COOTBETCTBUE PE3YJbTATOB LEJISAM, OLEHUBATh PUCKHU
MOCJIEACTBUN NeITETbHOCTH,

- pa3BHUBaTh KpEATUBHOE MBIIUIEHUE IIPU  PEIICHUU

JKU3HEHHBIX TTPOOJIEM

0) 6a30BBIC UCCIICIOBATEIIBCKUE ACHCTBUS:

- BIAJeTh HABBIKAMU  YYEOHO-MCCIEAOBATEIbCKOW |
MPOCKTHOM JIEATEIbHOCTH, HABBIKAMU Pa3pEIICHUS IPOOIIEM;

- BBISIBIISITh NPUYHHHO-CJICICTBCHHBIC CBSI3U "
aKTyaJM3UpOBATh 3a/1auy, BBIIBUTATh TMIIOTE3Y €€ PEIICHHUS,
HaXOIWUTh  APTYMEHTBl  JUIsi  JOKa3aTelbCTBA  CBOUX
YTBEPKICHHIA, 3371aBaTh MIApAMETPbl M KPUTCPUH PEIICHUS;

JIOKA3aTeNIbHbIE PACCyKJACHUS B XOJE€ PELICHUS
3a/1ay4;

- YMETb OIEPUPOBATH IOHATUSAMH: CTEIICHb
qrcia, JorapupM UYHCIIA; YMEHHE BBINOJHATH
BBIUMCJICHHE 3HAYEHUH U  MpeoOpa3oBaHUs
BBIPOKEHUI CO CTENEHSMH | JiorapudmMamu,

npeoOpa3oBaHus JIpOOHO-pallMOHATIBHBIX
BBIPa)KECHU;

- YMETh OIIEpUPOBATH MOHATUSAMU:
palroHaIbHbIE, UPpALMOHAIBHEIE,

HOKa3aTesbHbIe, CTETIEHHbIE, JOrapu(pMHUECKue,
TPUTOHOMETPUYECKHUE ypaBHEHUSA 51
HEpaBEHCTBA, X CUCTEMBI;

- yMETb OIEpPUpPOBaTh MOHATHUSAMHU: (QYHKIIHS,
HenpepbIBHAS byHKIM, IIPOM3BOJIHAS,
nepBooOpaszHas,  ONpeeNIeHHbI  HHTEerpa,
yYMETh HAaXOAWUTh IPOU3BOJHBIC 3JIEMEHTApHBIX
(GyHKIUH, KCMONB3Yys CHpPAaBOYHBIE MaTepHabl;
UCCIIeIOBaTh B MPOCTEHIINX Caydasx (YHKLIUU
Ha MOHOTOHHOCTb, HaXOIHUTb HauOOJIBIIINE H
HaUMEHbIINE 3Ha4eHUs (YHKUUH; CTPOUTH
rpaduKd  MHOTOWIEHOB C  HCIOJb30BAHUEM
amrmapara MaTeMaTH4YeCKOTO0 aHaJM3a,;
MPUMEHATh TMPOU3BOIHYIO NPU PEHICHUH 3aaad
Ha JBU)KEHUE; pemarpb MPaKTUKO-
OPHEHTHPOBAHHBIC 3a7a4d HA HAWOOJIBIINE |
HAaWMMCHLIIMC 3HAYCHHA, HA HAXOXKACHUC IIYTH,
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- aHAJIW3HMPOBATh IIOJYyYCHHBIC B XOJC PCHICHUS 3aJIa4yM
pe3yNbTaThl, KPUTUYECKU OIICHUBATh WX JIOCTOBEPHOCTD,
MIPOTHO3MPOBATh H3MCHCHHE B HOBBIX YCJIOBHSIX;

-- yMeTh TICPEHOCHTHh 3HAHHS B TIO3HABATCIBHYIO W
MPAKTHYECKYIO 00JIaCTH KU3HEACATCIIEHOCTH;

- yMeTh HMHTETPHPOBATh 3HAHUS W3 Pa3HBIX MPEAMETHBIX
obnacreii;

- BBIJIBUTaTh HOBBIE HJIEH,
MOJIXOJIbI U PEIICHUS;

U CIIOCOOHOCTh MX HCIOJIB30BAaHUS B II03HABATCILHOU H
COLIMAJILHOM MPAKTUKE

npeajaratb OpUTrHHAJIbHBIC

CKOPOCTH M YCKOPEHHUS;

- yMETh OIIepPUPOBATH HOHSATHSMH:
panroHanbHast byHKIH, HOKa3aTeabHast
byHKIHA, CTEIEHHAas GbyHKIHA,
JorapupmMudecKas byHKIHS,
TPUTOHOMETpHUYECKHEe  (YHKIHH, OOpaTHBIE
(GYHKIMH; YMEHUE CTPOUTH I'papUKU N3yUSHHBIX
GyHKIMHA,  WCMONB30BaTh  rpadukd  mpH

U3YYEHUU TMPOLIECCOB M 3aBUCUMOCTEH, MpH
pELIeHNH 3aJa4 U3 IPYIuX yuyeOHbIX MPEAMETOB
W 3aJa4 M3 pealbHOM JKU3HH; BBIpAXarThb
(hopMyTaMu 3aBHCHMOCTH MEKy BETUIUHAMU;
- YMeThb pemiaTb TEKCTOBbIE 3aJaud Pa3HBIX
TUIIOB (B TOM 4YHCJIC Ha IMPOLCHTHI, AOJIU U
yacTh, Ha JBIDKEHHE, paboTy, CTOMMOCTh
TOBapoOB M YCIyT, HAJOTH, 3aJauyd U3 00JIacTu
yIPaBJICHUS JTUYHBIMU u CEMENHBIMU
¢uHaHCaMM); COCTaBJIATh BBIPAKECHUS,
YpaBHEHUsI, HEPABEHCTBA U HMX CHUCTEMBI IO
YCIIOBUIO 3ajlaud, HCCIEeN0BaTh IOJIyYEHHOE
pelieHre U  OLIGHWBaTh MPABIONOJA00HOCTh
pe3yNbTaToB;

- yMEThb OINEpUpOBaTh NOHATUSMU: CpEIHEE
apudmernyeckoe, MenuaHa, HauOoJblIee WU
HavMEHbIIIEe 3HAYEHMs, pa3Mmax, JUCHEepCHs,
CTaH/IapTHOE OTKJIOHEHHE YHCIOBOro Habopa;
yMETh W3BJIEKATb, WHTEPIPETUPOBATH
nH(pOpMaInIo, MPEACTABICHHYIO B Ta0IHIaX, Ha
Tuarpammax, rpadukax, OTPaXKaIOILYIO
CBOWCTBA pEAIbHBIX TMPOIECCOB U SBIICHMUIA;
NPEACTaBIATh MHPOPMALUIO C  TTOMOLIBIO
TabJIUILL u JrarpaMm; HCCJIEIOBATh
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CTaTHCTUYECKUE JIaHHbIE, B TOM YHUCIE C
NpUMEHEHHEM  Trpauyeckux  METOJOB U
JJIEKTPOHHBIX CPEACTB;

- YMETb OIIEPUPOBATH IOHATHUSAMU: CIIy4arHBINU
ONBIT M CIy4yailHOe COObITHE, BEPOSTHOCTD
CIly4alfHOTO  COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C HCIOJb30BAaHUEM TIpapUuecKux
METO/IOB; TPUMEHSTH (HOPMYIIBI CIOXKEHUS |
YMHOXKEHUSI ~ BEpOSATHOCTEH, KOMOMHATOpHbIE
GakTel W QOpPMYNBI TpU pEIICHUH 33734,
OLICHUBATh BEPOSTHOCTU pEAIbHBIX COOBITHI;
3HAKOMCTBO CO CIy4YallHbIMH BEJIMYMHAMU;
YMEHME IPUBOAUTH IPUMEPBI  IIPOSBIECHUSA
3aKOHa OOJIBIIMX 4YHUCE B MPUPOJHBIX U
OOIIECTBEHHBIX SBICHUSX;

- yMEeTh ONEPHUpPOBaTH IOHATUSMH: TOYKA,
npsiMas, III0CKOCTh, IPOCTPAHCTBO, ABYTPaHHBIN
yTOIL, CKpEILIMBAIOIINECS IIpsIMBIE,
NapajjIebHOCTh u MEePIEHIUKYISIPHOCTD
NPSIMBIX U IUIOCKOCTEH, YrOJ MEXKIY IPSMBIMU,
Yroja MEXIAy IMpsAMONM M IUIOCKOCTBIO, YIOJ
MEXIy IJIOCKOCTSIMHU, PACCTOSHHUE OT TOYKH [0
IJIOCKOCTH, PAacCTOSTHUE MEXAY IpsAMBIMY,
paccTositHue MeXAYy IUIOCKOCTSMHU; YMEHHE
HCIIONb30BaTh IIPU PEILICHHUM 3a]a4 HU3Y4YEHHBIE
(GakTbl M TEOpeMbl IUIAHUMETPUU; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPYKAIOLIETO
MHpa;

- yMEThb OIIEpUPOBATH MOHATUSAMU:
MHOTOI'PaHHHUK, CEYEHHE MHOIOTpaHHUKA, KYO,
napajiesienunes, npu3Ma, nupamuaa, Gpurypa u
IIOBEPXHOCTh BPAUICHMsI, IMIMHAP, KOHYC, 1Iap,
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cdepa, cedeHust GUTypbl BpalleHusi, INIOCKOCTb,
Kacatomascs  cheppl, IMIMHApPA, KOHYCA,
IUIOMIA/(b TOBEPXHOCTH MHUPAMU[bI, TMPU3MBI,
KOHyCa, MWIMHApA, IUIOMaab cdepbl, 00beM
Kyba,  MpSAMOYTOJbHOTO  Mapajiesenumesa,
NUPAMUJIBI, TPU3MBI, LWIMHIPA, KOHYCa, 1Iapa;
yMeHHEe  Hu300pakaTb  MHOTOTPAHHUKH U
HOBEPXHOCTH BPALIEHUS, UX CEUEHHUS OT PYKH, C
MOMOIIbI0  YEPTEXKHBIX  HUHCTPYMEHTOB  H
JJEKTPOHHBIX CPEJCTB; YMEHHE paclo3HaBaTh
CUMMETPUI0O B MPOCTPAHCTBE,  yMEHHE
pacrno3HaBaTh IPAaBUIbHbIE MHOTOTPAHHUKH;

- YMETh ONEPUPOBATH MOHATHAMH: BUKEHHE B
MIPOCTPAHCTBE, 0/100HbIE burypst B
IPOCTPAHCTBE;  HCIIOJIB30BATh  OTHOILIEHHE
JI01a/IeH TTOBEPXHOCTENH U 00BEMOB TIOI0OHBIX
¢buryp npu peuieHnu 3a1ay;

- YMETh BBIYUCIIATH T€OMETPUYCCKUC BEITHUNHBI
(nmuHa, yroja, miuomaAb, OO0BEM, IUJIOLIA/b
MOBEPXHOCTH), UCIOJIb3YSl U3yUYEHHBIE (POPMYJIIbI
Y METO/IBI,

- YMETb OTIepPHPOBATH TTOHSITHSIMH
MPSMOYTOJIbHAs cucTema KOOpJUHAT,
KOOpDAMHATHl  TOYKH, BEKTOp, KOOPAWHATHI
BEKTOpPA, CKAIAPHOE MPOU3BEIAECHUE, YTOJ MEXTY
BEKTOpaMH, CyMMa BEKTOpPOB, IIPOM3BE/ICHUE
BEKTOpa Ha YHCJIO; HAaXOIUTh C TOMOIIBIO
U3Y4YeHHBIX (OpPMYJ KOOPAMHATHI CEpPEeIUHBI
OTpe3Ka, pacCCTOSIHUE MEKIY ABYMS TOUKAMU;

- yMETh BBIOMpATh TOAXOASAIINN HW3YUYCHHBIHN
METOJl HJsl pEIICHUs 3aJadd, pacro3HaBaTh
MaTemaThueckue (akTbl W MaTeMaTUYecKue
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MOJEIM B MPUPOJHBIX U  OOLIECTBEHHBIX
SABJICHUSIX, B MCKYCCTBE; YMEHHE IPUBOJIUTH
IpUMEPBI MaTeMaTHYECKUX OTKPBITHH
POCCUMCKOM M  MHMPOBOM  MaTeMaTU4YECKOH
HayKU.

- YMETb OTNIEpUPOBATh MOHATHAMU: OTIPEICIICHUE,
akcuoMa, Teopema, CJEJICTBHE, CBOMCTBO,
OpU3HAK,  JIOKA3aTelbCTBO,  PABHOCHUJIbHBIE
(GopMyIMpOBKH;  yMeHMEe  (OpMyJIMpOBaThH
oOpaTHO€ U MPOTUBOMOJIOKHOE YTBEP)KICHHE,
IOPUBOJUTh  TIPUMEpPbl U KOHTPIPUMEDHI,
UCIIOJIb30BaTh METO] MaTeMaTH4eCKON
UHTyKIUH; IIPOBOJIUTH JI0Ka3aTesbHble
paccyXaeHusl MpHU pelIeHUuU 3a]ay, OLEHUBATh
JIOTMYECKYIO MTPABUIBHOCTD PacCy KICHUMN;

- YMETh ONEepUPOBATh MOHATHSIMHU: MHOXECTBO,
HOJJMHOKECTBO, OIEpPallMU HaJ MHOXECTBaMH;
yMEHHE HCIIOJIb30BaTh TEOPETUKO-
MHOXECTBEHHBI  ammapar Ui ONHCAHHS
peabHBIX TPOIIECCOB M SBJICHUN TPH PEIICHUU
3aJa4, B TOM 4YHCIE M3 JpPyrux Y4eOHBIX
MIPEIMETOB;

- yYMeTb OIEpPUpPOBaTH MOHATUSAMHU: Tpad,
CBS3HBIM rpad, pgepeBo, IMKI, Tpadp Ha
IUIOCKOCTH; YMEHHE 3aJaBaTb M OIMCHIBATh
rpadbl pa3IMYHBIMU CIIOCOOAMH; MCIOJIb30BaTh
rpadsl IpU PELIeHNH 33/1a4;

- yMeTb CBOOOJHO OMNEpPUPOBATH MOHITUSIMHU:
coYeTaHue, IEepPecTaHOBKA, YHCIO COYETaHUH,
YHCII0 NepecTaHoBOK; OMHOM HbloTOHaA; ymeHune
OpPUMEHATh ~ KOMOMHATopHble  (akThl U
paccyKIeHMs Ul PeLIeHus 3ajay;
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-yMETh OIEPUPOBATH MOHATHAMH: HATypajbHOE
YUCIIO, II€JI0€ YHCIO, OCTaTOK IO MOAYIIIO,
palMOHAIBHOE YHUCIIO0, UPPALMOHAIBHOE YHUCIIO,
MHOXECTBa HaTypaJbHBbIX, OCIbIX,
panrOHANBHBIX, NCUCTBUTEIBHBIX ~ YHCEI;
YMCHHEC HMCIIOJIb30BATh IMPU3HAKU OCIMMOCTH,
HaVMEHbIIMK OOIIMII NeNuTeNh W HauMEHbIIee
oOuiee KpaTHoe, aiaroput™ EBkimpga mpu
pelIeHu: 3aja4y; 3HAKOMCTBO C pa3IMYHBIMHU
ITO3UIITMOHHBIMHU CUCTEMAaMU CUUCICHU,

- YMeTb CBOOOJIHO OIEPHPOBATH HOHATHUSMHU:
CTENEHb C [EeNbIM IIOKa3aTeleM, KOpEeHb

HaTYypaJIbHOI CTETeHH, CTETEHb c
palMoHalIBHBIM  TOKa3aTejaeM, CTeNneHb ¢
JEHCTBUTENbHBIM (BeIIeCTBEHHBIM)

MoKasaresem, Jorapudm uucia, CUHyC, KOCHHYC
Y TAHT€HC MPOU3BOJIBHOTO YNCIIA;

- YMCTb ONCPUPOBATH MOHATHAMU: TOXIACCTBO,
TOXJECTBEHHOE IpeoOpa3oBaHue, YypaBHEHMUE,
HEPABEHCTBO, cucrema ypaBHEHUN u
HEPABEHCTB,  pPAaBHOCWIBHOCTb  ypaBHEHUH,
HEPaBCHCTB u CUCTEM, palrOHAJIbHBIC,
UppallOHAJIbHBIE, TOKa3aTeIbHbIE, CTEIICHHBIE,
norapudmuyeckue, TPUTOHOMETPUUIECKUE
YpaBHEHHUs, HEPAaBEHCTBA U CHCTEMBI; YMEHHUE
peiiaTb YpaBHCHHUA, HEPABCHCTBA MU CUCTEMBI C
MIOMOIIBI0  pA3IUYHBIX  IPUEMOB;  pPELIATh
YpaBHEHHSI, HEPABEHCTBA U  CHCTEMBI C
napaMeTpom; MNPUMEHSATD YpaBHEHHS,
HEpPAaBEHCTBA, WX CUCTEMbl JUI1 pEUICHUS
MAaTCMAaTUUCCKUX 3ada4 U 3aJad U3 Pa3JIUnYHbIX
obJlacTell HayKU U peaIbHOU YKU3HH,
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-yMeTb CBOOOJHO OIIEPUPOBATH HOHATUSAMMU:
rpadpuk  ¢yHKOuM, ~ oOpatHas  QyHKUUS,
KOMIO3uLMs (QyHKUUM, nuHeHHass QyHKIus,
KBaJpaTu4Has (QyHKUUs, CTeeHHas (QyHKIHS C
LeJbIM  I0Ka3aTeleM, TPUTOHOMETPUUYECKHE
¢yHKIMM, OOpaTHBIE  TPUTOHOMETPHUYECKHUE
(GyHKIMH, TIOKa3aTenbHas U Jorapudmuyeckas
(GYyHKIHMU; YMEHHE CTPOHUTH TpaduKu QyHKIHUH,
BBINOJIHATh npeoOpa3oBaHus rpauKoB
GbyHKIUH;

YMEHHUE HCIONIb30BaTh TpapuKH (YHKUUH A7
U3y4YeHHs] TPOIECCOB M 3aBHCUMOCTEH IpH
peLIeHUH 3ajiay U3 IPYTUX y4eOHbIX IPEIMETOB
W W3 peallbHOW JKW3HW; BBIpaXkaTh (popmyramu
3aBHCUMOCTH MEX/ly BeITUUYNHAMM;

YMEHHE CBOOOTHO ONEPHPOBATH IOHITHUSIMHU:
YEeTHOCTh (PYHKILUH, MEPUOJUYHOCTh (YHKIIHH,
OTPaHUYEHHOCTh  (YHKIMHA, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (PyHKIUH, HauboblIee U
HaMMEHBIIIEe 3HAYCHUS GbyHKIMN Ha
MIPOMEKYTKE; YMEHUE MPOBOJAUTH MCCIIEJOBAHUE
byHKINN;

YMEHHE HCIIONb30BaTh CBOWCTBA M TpapuKu
GyHKUIUR 175 peuieHus] ypaBHEHUH, HEPaBEHCTB
W 3a7a4 C [apaMmeTpamH; u300pakaTh Ha
KOOPJIMHATHOW MJIOCKOCTH MHOYECTBA PEIICHUI
YpaBHEHMI, HEPABEHCTB U UX CUCTEM;

- yMeTh CBOOOJHO ONEPUPOBATH TOHATHSIMH:
MOCTIeI0BATEIbHOCTb, apupmeTnyeckas
mporpeccusi,  reoMeTpudeckas  Iporpeccus,
OeckoOHeUYHO  yOBIBaloIlasgs  reoMeTpuyecKas
IIPOrpeccHs; yMEHHUe 3aJaBaTh

33




II0CJIEJ0BATEIBHOCTH, B TOM YMCJIE C ITOMOIIBIO
PEKYpPpPEHTHBIX (hopMyIT;

- YMETh OIIepUPOBAThH HOHATHAMMU:
HENPEPbIBHOCTh (DYHKIIMU, aCHMIITOTHI Tpaduka
GyHKUMH, TIepBas M BTOpas MPOMU3BOJHAs
(GYHKIMM, TEOMETPHYECKHH ©  (pu3mUecKuii
CMBICII IPOU3BOIHOM, nepBooOpasHas,
OTIpENIeICHHBI WHTETpaj; yMEHUEe HaXOIUTh
acUMIITOTBI ~ rpapuka  (QyHKIOUM;  yMEHHE
BBIYHCIISITh MIPOU3BOJIHBIC CYMMBI,
NOPOM3BEACHUS, YAaCTHOIO U  KOMIIO3ULUH
(GyHKIMHA, HAXOJUTH ypaBHEHHE KacaTelIbHOH K
rpaduky QyHKINU;

YMEHHE  HWCIOJIb30BaTh  TPOU3BOJHYIO ISt
uccieioBaHus  (DPyHKUUHM, [UIs  HaXOXJIEHHS
HAWJIy4dlIer0 pEeIIeHUs B NPUKIAJHBIX, B TOM
qucie COLMAIBHO-9KOHOMHUYECKUX u
¢usnyeckux  3amavyax, IS ONpeesIeHHs
CKOPOCTH U YCKOPEHMsI; HaXOIUTh IUIOIAAN U
o0beMBI (QUIYp C TIOMOIIbIO HHTErpana;
MPUBOIUTH pUMEPBI MaTeMaTH4eCKOTro
MO/JICITUPOBAHUS c TIOMOTIIBIO
nudhepeHIaTbHBIX YPaBHEHHI;

- YMETh OTIEPUPOBATH TOHATHIMH: KOMIUIEKCHOE
YHCIO, CONPSIKEHHbIE KOMIUIEKCHBIE YHCIa,
MOIyJb M apryMEHT KOMIUJIEKCHOTO YHCIIa,

¢dopma 3aIucu KOMIIJIEKCHBIX qucen
(reomeTrpuyeckasi,  TPUTOHOMETpPUYECKass U
anreOpanyeckas); yMEThb IIPOU3BOUTH

apudmeTnyecKkue NEUCTBUSA C KOMILIEKCHBIMH
YHCIIaMU; TPUBOJIUTH MPUMEPHI HCIIOTH30BAHUS
KOMIUIEKCHBIX YHCE,
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- yMeThb CBOOOJHO ONEPUPOBATh IOHATUSIMM:
cpenHee apupMeTHIeCcKoe, MeauaHa,
HauOoJIplllee U HaUMEHbIIee 3HAUYEHUs, pa3Max,
JUCIepCusi, CTaHIApPTHOE OTKJIOHEHHE  JUIsS
ONHCaHMWsI  YUCJIOBBIX  JAHHBIX;  yYMEHHE
UCCIIEJIOBATh CTATUCTUYECKUE MJAHHBIE, B TOM
qucie ¢ NIPUMEHEHUEM I'pauuecKuX METOJI0B U
ANEKTPOHHBIX CPEICTB; rpaduyecku
UCCIIeIoBaTh  COBMECTHbIE  HAONIOJEHHUS  C
IIOMOIIBIO TNarpaMM PacCEUBAHMS U JIMHEHHOU
perpeccuu;

- YMETh HAaxOJUTb BEPOSITHOCTH COOBITHH C
UCIONb30BaHUEM  IpaUyYecKUX  METOJIOB;
NPUMEHATh JUIsl pelleHus 3agad  (OopMyJibl
CIIOXKEHMSI M  YMHOXEHHUS  BEpOSITHOCTEM,
¢bopMylly TOJHOM  BEpPOATHOCTH, (QOpMYITy
bepnynnu, komOuHaTopHbIe (AKTH U GOPMYJIBI;
OLICHUBATh BEPOSITHOCTU pEAbHBIX COOBITHIA;
YMEHHME OIEPUPOBATH MOHATHAMM: ClydailHas
BEJIMYMHA,  paACHpEelesIeHHe  BEpOSITHOCTEH,
MaTeMaTHYeCKOe OXKHUJAHUE, JAUCIEPCUS U
CTaHJApPTHOE OTKJIOHECHHE CIIy4aitHOMN
BEIMYUHBI, (QYHKIMM  pacmpenesneHus |
IJIOTHOCTH PAaBHOMEPHOI'O, IOKa3aTeIbHOTO U

HOPMAaJIbHOTO pacrpeeieHu; yMeHue
HCIIOJIb30BAThH CBOMCTBA H3y4YEHHBIX
pacrpeneieHui JUIS peuieHus 3a1ad;

3HAKOMCTBO C TOHSTHUAMHU: 3aKOH OOJBIINX
YHCed, METOJAbl BBIOOPOUYHBIX MCCIEOBAHUM;
YMEHUE MPUBOAUTH NPUMEPHI  MPOSBICHUS
3aKkoHa OOJIPIIMX 4YHCel B NPUPOAHBIX U
OOIIECTBEHHBIX SIBJICHUSX;
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- yMeThb CBOOOJHO ONEPUPOBATh IOHATUSIMM:
TOYKa, IpsMas, IUIOCKOCTb, IIPOCTPAHCTBO,
OTPE30K, JIyd, IJIOCKUH YTroJl, JByTPaHHbIN yroJ,
TPEXTPAHHBIN yrom, IepeCeKarIInecs,
napajuleJbHble M CKPEIIMBAIOIIKAECA IPSMBIE,
NapaJlJIeIbHOCTb u MEPIEHIUKYIISIPHOCTD
IPSIMBIX U IIJIOCKOCTEH, YroJl MEXKAY NPSMBIMH,
Yroja MEXIy IpsAMONM M IUIOCKOCTBIO, YIOJ
MEXIy IUIOCKOCTSIMM; YMEHHME MHCIIOJIb30BaTh
OpU pEIIEHUU 337ad M3yueHHblEe (aKThl HU
TEOpEMBl IUIAHUMETPUM; YMEHHE OLEHUBATh
pasMepbl OOBEKTOB B OKPYXKAIOIIEM MUDPE;

YMCHUC OIICPHUPOBATDH IIOHATUAMMU:
MHOTI'OrpaHHUK, CCUCHUC MHOI'OrpaHHHUKa,
HpaBI/IJIBHBIP’I MHOT'OT'paHHUK, npusmMma,

nupamMuaa, GUrypa u IMOBEPXHOCTh BpAIICHUS,
IWIMHAP, KOHyc, Imap, cdepa, pa3BepTka
MOBEPXHOCTH, CEUEHHs] KOHyca W LWJIMHIPA,
napaijenbHble OCH WM OCHOBAaHHIO, CEUEHUE
mapa, IUIOCKOCTh,  Kacaromasics  cdepsl,
UWIMHAPA, KOHYyCa; YMEHHE CTPOUTh CEUYeHHUe
MHOTOTpaHHHKa, H300pa)kaTh MHOTOTPAHHUKH,
(Gurypbl 1 NOBEPXHOCTH BPAILICHUS, UX CEUCHMUS,
B TOM YHCJIE C TIOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE TNPUMEHATh CBOWCTBA I€OMETPUYECKUX
buryp,  caMoCTOSTEIbHO  (POPMYIHUPOBATH
OTIpeNieNIeHus] U3ydaeMbIX (Uryp, BBIABUIaTh
THIOTE3Bl O  CBOWCTBAaX W MPU3HAKax
reoOMeTpHUecKuX (GUryp, OOOCHOBBIBATH HIIU

OIIpOBEPraTh uX; yMEHHe IPOBOJUTD
knaccuukanuioo  Guryp 1Mo pa3iIMyHBIM
IpU3HAKaM, BBITIOJHATH HEoOXOoaNMBbIE
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JIOTIOJTHUTEIIbHBIC TOCTPOCHHS,
- yMeTh CBOOOJIHO ONEPHUPOBATH IMOHATUSIMHU:
wiomaas (Urypbl, o0beM (GUTYpHI, BETMYHHA
yIia, paccTOSIHME OT TOYKH OO0 IIJIOCKOCTH,
paccTosiHUE MEXIY MpPSIMBIMH, PacCTOSHUE
MEXIy  IUIOCKOCTSIMH,  Iulomanb  chepsl,
IUIOINA/b TOBEPXHOCTH IHPAMH[IbI, PHU3MBI,
KOHYCa, WIMHApA, o0beM Ky0a,
NPSIMOYTOJIBHOTO TMapasliesieuIeia, MTUupaMubl,
NpU3MBI, [WIMHApPA, KOHyCa, IIapa; yYMEHHe
HAXOJIUTh OTHOLICHHE OOBEMOB MOIOOHBIX
uryp;

- yMeTh CBOOOJHO OIECPUPOBATh MOHSATHUSIMH:
JIBYDKEHUE, TapajlIeIbHBIA TIepEeHOC, CHMMETPHS
Ha IUIOCKOCTH W B MPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue Moa00usl, MOAOOHBIE (PUTYpPHI;
YMEHHE pacro3HaBaTh paBHbIE U TMOJIOOHBIE
Gurypel, B TOM YHCJIE B MPHUPOJC, HUCKYCCTBE,
ApPXUTEKTYpE; yMEHHE UCIOJIb30BAaTh
reOMEeTPUIECKHE OTHOIIICHUS, HAXOUTh
TreOMETpPUYECKHe BEIWYHMHBI  (JJUHA, YTOI,
Iomaab, oOBEM) TpH pEIICHUH 3a7a4 U3
OPYTUX YYeOHBIX MPEAMETOB U M3 pealbHOMN
KU3HU;

- yMETh CBOOOJHO OMEPUPOBATH MOHSITHUSIMH:
MpSIMOYTOJIbHAST CHUCTEMa KOOPIWHAT, BEKTOP,
KOOpJIWHATHl TOYKH, KOOPAWHATHI BEKTOpA,
CyMMa BEKTOpOB, IIPOM3BEICHHE BEKTOpa Ha
YHCIO, pa3jokKeHHe BeKkTopa Mo  0Oasmucy,
CKaJIIPHOE NPOM3BE/ICHUE, BEKTOPHOE
MIPOU3BEICHUE, YTOJI MEKIY BEKTOPAMHU; YMEHUE
WCMOJIb30BaTh BEKTOPHBIM W KOOPAWMHATHBIN
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METOJ, [UIsl PEIICHUS NeOMETPUYECKHUX 3ahad H
3a1a4 IpYTux yueOHBIX IIPEIMETOB;
ONepUpOBaTh MOHATUAMM: MaTpuna 2x2 u 3x3,
ONpPENEIUTENb  MATpPULl,  IE€OMETPUYECKUM
CMBICJI OIIPENETUTENS;

- YMETh MOJECIIMPOBATh PEAIbHBIC CUTyallud Ha
S3bIKE MAaTEMAaTUKH; COCTaBJISITh BBIPAKEHUS,
YPAaBHEHUsS, HEPABEHCTBA M MX CHUCTEMBI IIO
YCIIOBUIO 3aJaud, HCCIIEN0BaTh ITOCTPOCHHBIE
MOJIENIM C WCIOJB30BAaHHUEM armapara aareOpel,
UHTEPIIPETUPOBATh  IIOJYYEHHBIM  PE3yJIbTarT;
CTPOUTH MATEMaTUYECKHE MOJEIU C IOMOIIBIO
TFEOMETPUUECKUX TOHATUN M BEIWYMH, PELIaTh
CBA3AHHBIE C HHMM [PAaKTHYECKHE 3aJa4y;
COCTABJIATH ~ BEPOSTHOCTHYIO  MOJAECIb WU
MHTEPIPETUPOBATh  IOJIYYEHHBIM  pe3ysbTarT;
peliaTe  NPUKIAAHBIE  33aJa4d  CPEACTBaMU
MaTeMaTHYeCKOro aHailu3a, B TOM YHCIE
COLMAJIbHO-9KOHOMHUYECKOT0 U (PU3UYECKOro
XapakTepa;

- yMEHHue BbIOMpaTh MOAXOJAMIMUA METON s
peumieHuss 3aJa4yd; I[OHMMAaHHE 3HAYUMOCTHU
MaTeMaTUKd B  HW3YYEHHH NPUPOJIHBIX U
OOIIECTBEHHBIX IPOILIECCOB U SIBICHUN; YMEHHE
pacrno3HaBaTh IPOSBICHUE 3aKOHOB MaTEMaTUKU
B HCKYCCTBE, yMEHHE NPHUBOJUTH IPUMEPHI
MAaT€MaTHYECKUX OTKPBITUA POCCUUCKOW U
MHPOBOM MaTeMaTHYECKON HAyKH

B obnactu 11eHHOCTH HAYYHOTO MTO3HAHMS:
-c(hopMHPOBAHHOCTh MHUPOBO33pPEHUS,

COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKd U OOILECTBEHHOM
OCHOBAHHOTO

HWcnonw3oBaTth
COBPEMEHHBIC CpEJICTBA IOUCKa,
MHTEpHpETaLun

COOTBETCTBYIOIIICTO

nH(opManuu, MIPaKTUKH,

- yMETh OTIEpPUPOBATH HOHSATHSMHU:
pannoHanbHast byHKIH, HOKa3aTeabHas
GbyHKIMA, CTETEHHAas GbyHKIMA,
jorapupmMuIecKas byHKIHS,




MH(OPMALIMOHHBIE  TEXHOJOTUHU
TUTSE BBITIOJIHCHU S 3a1a4y
npodeccnoHanbHOM
NEeSATETbHOCTH

CIOCOOCTBYIOIIETO OCO3HAHHIO  CBOEro  MecTa B
HOJIUKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3bIKOBOM M YUTATENBLCKON KYJIbTYpPHI
KaK CpE/ICTBa B3aMMOJCHCTBUS MEXIY JIIOAbMHM U IO3HAHMS
MUDA;

- OCO3HAHHWE LIEHHOCTH Hay4YHOW JEeSTEIIbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh MPOEKTHYIO u HCCJIEIOBATEIHCKYIO
JeSITeNIbHOCTh MHMBUYaIbHO U B TPYIIIIE.

OBnaneHve yHUBEpCaIbHBIMU Y4EOHBIMH TO3HABATEIbHBIMU
JICUCTBUSIMU:

B) pabota ¢ uHpopMaIuei:

- BJIAJeTh HaBbIKAMU MOJy4YeHHs UHPOpMALUU U3
HMCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIHHO OCYIIECTBISThH
MOMCK, AaHallu3, CUCTEeMAaTU3allMl0 U  UHTEPIPETALHUIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM MPECTABICHHUS;

- CO3/laBaTh TEKCThl B pa3iMYHbIX (opmarax C ydeToM
Ha3HaueHUs MHGpOpMalMK M LEJNEeBOM ayIuTOpUH, BHIOMpas
ONTUMAJIBHYIO (OPMY MPECTABICHUS U BU3YyaIU3alUH;

- OLIEHUBATh JIOCTOBEPHOCTH, JETUTUMHOCTb MH(OpMaIHH, ee
COOTBETCTBHUE MPABOBBIM U MOPATbHO-ITHUECKUM HOpPMaM;

- UCII0JIb30BATh cpeactBa  MH(QOPMALMOHHBIX |
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B PEIICHHH KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX ~ M  OpPraHM3allUOHHBIX  3agad ¢
COOIrOIeHNEM TpeboBaHMI IPTOHOMUKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, PecypcocOepekeHus], MPaBOBBIX U
STUYECKUX HOPM, HOPM HH(OPMAIIMOHHON O€30MMacHOCTH;

- BJIaJIETh HABBIKAMU PACIO3HABAHUS U 3aIlUTHl HHPOPMaLUH,
MH(}OPMaLMOHHON 6€30MaCHOCTH JIUYHOCTH

TPUTOHOMETpHUYECKHEe  (YHKIMH, OOpaTHbIE
(YHKIMU; YMEHHUE CTPOUTH rpadUKy N3YIEHHBIX
GbyHKOMA,  WCMoONb30BaTh  Trpaduku  1pH
W3y4YEHUH TIPOLECCOB U 3aBUCHUMOCTEH, TNpHU
pellieHUH 3aa4d U3 JAPYTHX YYCOHBIX MPEIMETOB
M 337a4 W3 PEAIbHOW JKU3HHU; BBIPAXKAThH
(dbopMyIaMu 3aBUCUMOCTH MEXK]y BEJTHUYNHAMU;

- YMETh ONEPUPOBATHh IMOHATUSMHU: TOXKIECTBO,

TOXKJECTBEHHOE IpeoOpa3oBaHue, YypaBHEHMUE,
HEPaBEHCTBO, cucrema yYpaBHEHUNU u
HEPAaBEHCTB,  PaBHOCWIBHOCTb  YpPaBHEHUIA,
HCPABCHCTB n CHUCTEM, pallnOHAJIbHEBIC,

UpPpaLMOHAIbHBIC, II0KA3aTEIbHbBIC, CTCIIECHHBIC,
norapudmuyeckue, TPUTOHOMETPUYECKUE
YpPaBHEHUS, HEPABCHCTBA M CHUCTEMBI; YMETh
peuiaTh ypaBHEHUsS, HEPAaBEHCTBA M CUCTEMBI C

NOMOLIBIO  Pa3jM4YHBIX  I[PUEMOB;  peulaTh
yYpaBHEHHS, HEPAaBEHCTBA U  CHCTEMBI C
apaMeTpoM; IIPUMEHSITh YPaBHEHHH,
HEpPaBEHCTBA, UX CHUCTEMBbl JJIs  pPEUICHUS

MaTeMaTHYeCKUX 3a/lad U 3aJad U3 Pa3IUYHBIX
oOyacTell HAyKH U peasIbHOM JKU3HH;

- yMeThb CBOOOJHO ONEpPUPOBATh MOHATHUSIMHU:
JBUKEHHE, NTapaJJICIbHBIA IIEPEHOC, CUMMETPHS
Ha IUIOCKOCTH U B IPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue MOAO0OHs, TOI00HBIE (UTYPHI;
yMETh paclo3HaBaTh paBHbIE U TOJOOHBIE
¢burypsl, B TOM 4ucjie B NPUPOIE, UCKYCCTBE,

apXUTEKTYpE; YMETh HCIIOJIb30BAaTh
TreOMETPUYCCKUE OTHOIIICHHS, HAXOJIUTh
TCOMCTPHUICCKUC BCIIMYNHBI (I[J'II/IHa, yroiu,
JI0maas, O0BEM) NpH pEHICHUH 3a1a4 U3
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OpYruX Y4eOHBIX MNPEAMETOB U M3 pealbHOMN
KU3HU

OK  03. [InanupoBath  u
pealln30BEIBATh coOCTBEHHOE
npodeCCuOHATBHOE u
JTUYHOCTHO® pa3BHTHE,
PEANPUHIMATEIbCKY O
JeSTEILHOCTD B
npodeCcCHOHATBHON chepe,
MCTIOJIb30BATh 3HAHUS 1o
(GUHAHCOBOW  TIpPaMOTHOCTH B
Pa3IMYHBIX KU3HEHHBIX
CUTYyaIHAX

B o6nacT 1yXOBHO-HPaBCTBEHHOT'O BOCITUTAHMUS:
-- cOPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO

MOBEACHUSA;
- CIIOCOOHOCTh OLICHMBAaTh CUTyallUI0 M [PUHUMAThH
OCO3HAHHBIC  pELICHUs, OPHUEHTUPYACH HAa  MOPAIBHO-

HPABCTBEHHbIE HOPMBI U [IEHHOCTH;
- OCO3HaHWE JMYHOIO BKJIaJa B IIOCTPOEHUE YCTOMYMBOIO
Oy my1ero;

- OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSIM U (MIIH)
JpYrMM WJIE€HaM CEMbM, CO3/IaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOTO IPHUHATHS LIEHHOCTEH CEMEMHOM MXU3HU B
COOTBETCTBUU C TpaJAuLIUAMHU HapoaoB Poccuy;

OBnaneHne yHUBEPCAIBHBIMU PETYISTUBHBIMU JEHCTBUAMMU:
a) caMOOpTaHHU3aIIUS:

- CaMOCTOSITEIbHO  OCYIIECTBIATh  I103HABATEIbHYIO
NEeSTeNIbHOCTh,  BBISABIATH ~ IPOOJIEMBbI,  CTaBUThb U
(dbopMynHMpoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTeNIbHON
JESTEIIbBHOCTH U KU3HEHHBIX CUTYalUsX;

- CaMOCTOSITENIHO COCTaBIATh IUIAH PEIIEHUs MpoOJeMBbI ¢
Y4E€TOM MMEIOIIUXCSI PECYpCOB, COOCTBEHHBIX BO3MOXKHOCTEMN
Y TIPEANIOUTEHUI;

- TaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

CHocoOCTBOBaTh (DOPMUPOBAHUIO U TPOSBICHUIO IIHPOKOM
SPYAUIMH B Pa3HbIX 00JACTSIX 3HAHHM, TOCTOSIHHO MOBBILIATH
CBOM 00pa30BaTeNbHBINA U KYJIbTYPHBIH YPOBEHB;

0) CaMOKOHTPOJIb!

UCIIOJIb30BaTh MpPUEMBl peQIIEeKCUU Il OLICHKH CUTYalluH,
BBIOOpA BEPHOTO PEIICHHUS;

- YMETb OIICHMBaTb PUCKH MU CBOEBPEMEHHO IPUHUMATH
pELICHNUS 10 UX CHIKEHUIO;

- YMETb OIIEpUPOBATH HOHSTHSMM:
paluroHaIbHbIE, UPpALMOHAJIbHBIE,
IIOKa3aTesbHbIEe, CTENIEHHbIE, JOrapu(pMHUUECKue,
TPUTOHOMETPUYECKHE ypaBHEHUS U
HEPaBEHCTBA, X CUCTEMBI;

- yMEThb OIIEpUPOBATh HNOHATUSAMH:
MHOTOIpaHHMK, CEYEHHE MHOIOI'paHHHKaA, KYO,
napaieNenuIe]], Npu3Ma, nupamuaa, Gurypa u
IIOBEPXHOCTD BpAIllCHUs, HWIMHIP, KOHYC, 1Iap,
cdepa, cedeHus GUTypsl BpaIICHUs, TNIOCKOCTb,
Kacaromiasicss  cdepbl, LMIMHIpA, KOHYca,
IJIOIIAb TIOBEPXHOCTH IHPAMHUJbI, IPU3MBI,
KOHyCa, LMJIMHJIpA, IUIOMaab cdepsl, 00beM
Kyb0a, MNpsSMOYrojJbHOTO  Mapajuieenurnena,
NUPAMUJIBI, TPU3MBI, WINHAPA, KOHYCa, 11apa;
yMEeHHEe  Hu300pakaTb  MHOTOTPAHHUKH U
IIOBEPXHOCTHU BPAILCHU, UX CEUEHUS OT PYKH, C

IIOMOIIBKD  YEpPTEKHBIX  MHCTPYMEHTOB U
JJIEKTPOHHBIX CpPEICTB; YMETh paclO3HABATh
CUMMETPHIO B IIPOCTPAHCTBE; yMETh
pacro3HaBaTh IPABUIbHBIE MHOTOIPAHHUKY;

- yMETh ONEpHUPOBATh MOHATUSMH:
MIPSIMOYTOJIbHAS cucremMa KOOpJMHAT,
KOOpDJAMHATBl TOYKH, BEKTOp, KOODPJIWHATHI

BEKTOPA, CKAISIPHOE MPOU3BEACHHE, YTOJI MEXTY
BEKTOpaMH, CyMMa BEKTOpPOB, IIPOU3BEIACHUE
BEKTOpa HA YHCIO; HAXOAUTh C MOMOIIbBIO
M3Y4YEHHBIX (OpPMYT KOOPAMHATHI CEpPEeIUHbI
OTpE3Ka, PACCTOSHUE MEK]TY IBYMsI TOUKAMHU
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B) SMOIMOHAIbHBIH
c(hOpMUPOBAHHOCTE:
BHYTPEHHEH MOTHBAIMH, BKJIIOYAMONICH CTpeMJICHHE K
AJOCTHIKCHUIO LCJIM KU YCIIEXY, ONTUMHU3M, MHHUIMUATUBHOCTD,
yMEHHE JeHCTBOBATh, HCXO/Is M3 CBOMX BO3MOXHOCTEIH;

- OMIIaTUH, BKJIIO‘-IaIOHIeﬁ CHOCO6HOCTI> IIOHUMAThb
SMOIMOHAJIBHOE COCTOSHHE JAPYIHX, YYUTHIBATH €ro IpH
OCYHICCTBJICHNN KOMMYHUKAIHUH, CHOCO6HOCTI) K CO9YyBCTBHIO
U COTMEPEKUBAHHIO;

- COLUAJIBHBIX HaBBbIKOB, BKJIIFOYAIOIINX CIIOCOOHOCTH
BBICTPAMBATh OTHOIICHUS C JPYTHMMHU JIFOJABMH, 3a00THTHCH,
IPOSIBIISATh MHTEPEC U pa3peniaTb KOHQIUKTHI

HUHTCIJICKT, IIp ennonara}omnﬁ

OK 04. Db dexTuBHO
B3alMO/JIEIICTBOBATh U paboTaTh B
KOJUIEKTHBE U KOMaH/E

FOTOBHOCTh K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOITPENETIEHHUIO;

-OBJIaJICHUE HaBBIKAMH y4e0OHO-HCCIIeI0BATENbCKOMH,
MPOEKTHOW U COLIMATIbHOM NEATEIIBHOCTH;

OsBnageHue YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU
JNEUCTBUSIMU:

0) cOBMeCTHas ICSITEIIbHOCTD:

- MOHUMATh W HUCIOJB30BaTh MPEUMYINECTBA KOMAHJIHON H
WHIUBUIYATbHON pabOTHI;

- MPUHUMATH LEeIH COBMECTHOI JEATEIBLHOCTH,
OpPraHW30BBIBATh M KOOPAMHHUPOBATH JCUCTBHUS TIO €€
JOCTM>KEHHUIO: COCTaBIIATh IIJIAH JIEWCTBHM, pPACIPENENIATh
pPOJU C yYEeTOM MHEHHMH YYaCTHHUKOB OOCYXKIATh Pe3ylbTaThl
COBMECTHOM paboThI;

- KOOPJAMHUPOBATh M BBIIOJHATH pabOTy B YCIOBHSX
peaTbHOTO, BHPTYaJIHLHOTO u KOMOWHHPOBAHHOTO
B3aUMOJCUCTBUS;

- OCYHIECTBJISITH TIO3UTHBHOE CTPATETMUECKOE ITOBEJICHUE B
pa3IMYHBIX  CHUTyalUsiX, TPOSBIATH  TBOPYECTBO U
BOOOpaxeHNe, ObITh MHUIIMATUBHBIM.

- YMETh OIEpPHUPOBATh MOHSATUSMU: CIydalHBIHI
OMBIT MW CIy4ailHOE COOBITHE, BEPOSITHOCTH
CIIy4aifHOTO  COOBITHS; yMETh  BBIYUCIHSATH
BEPOSITHOCTh C HCIIOJIB30BAHUEM TPAPUUECKUX
METOJIOB; TPUMEHATH (OPMYIBI CIOXKECHHUS H
YMHOXXEHHUSI  BEpOSITHOCTEH, KOMOWHATOpPHBIE
¢daktel U GopMyNnbl TpH pPELICHUH 3ajady;
OIICHUBATh BEPOATHOCTH pEaTbHBIX COOBITHIA,
3HAKOMCTBO CO CIy4YallHBIMH BEJIUYHUHAMH,
YMECHHE TPHUBOJUTH TIPUMEPHI  TPOSBICHUS
3aKOHAa OONIBIIMX YHUCEl B TNPUPOJHBIX U
0OIIECTBEHHEIX ABJICHUSIX;

- yMETh CBOOOJHO OMEpPUPOBATH MOHSITHUSIMH:
CTENeHb C IeJbIM  TOKa3aTeleM, KOpPEHb
HaTypaTbHOU CTEIEHH, CTENEHb c
palMoHaIBHBIM  TOKa3aTejeM, CTeNneHb ¢
JIEACTBUTEIIbHBIM (BEIIECTBEHHBIM)
MoKasaresem, Jorapudm ducia, CHHyC, KOCHHYC
Y TAaHT'€HC MPOU3BOJIBHOTO YHUCIIA;

- yMETb CBOOOJHO ONEpPUPOBATH MOHSITHUSIMH:
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OBnajieHNe YHUBEPCATIBHBIMU PETyISTHBHBIMU JICHCTBUSMU:
T') IpUHATHE ce0s U IPYTHX JIIOJCH:

- NPUHUMATh MOTHBBI W apryMEHTHl JAPYTHX JIOJEH IpH
aHaJIM3€ PE3yJIbTaTOB JEATEIIbHOCTH;

- IpU3HABATh CBOE IIPABO U MPABO JIPYTHUX JIOJCH HAa OUIMOKH;
- pa3BHBATh CIIOCOOHOCTh OHUMATh MHP C MO3UIHH APYTOTO
YeIoBeKa

rpaduk  GyHKIMM,  oOpatHas  (QyHKIWMS,
KOMIO3ULMsl (YHKUWH, JUHEWHas QyHKIuUS,
KBaJpaTHuHas (QyHKIUs, cTerneHHass QyHKIUS C
LEeNbIM  TOKa3aTejleM, TPUTOHOMETPHYECKUE
¢GyHKIMH, OOpaTHbIE  TPUTOHOMETPHUYECKHUE
(GyHKIMHU, TIOKa3aTenbHas W Jorapudmuyeckas
GbyHKIMU; yMeTh CcTpouTh Tpaduku QyHKIHM,
BBITTOJTHATH npeoOpa3oBaHuUs rpaduKoB
byHKIUi;

- YMETh HCIOJNB30BaTh rpadpuku (QyHKIHN IS
U3yuYeHHs] IMPOLECCOB M 3aBUCUMOCTEH IpH
peleHnH 3a1a4d U3 JAPYTHX YYEOHBIX MPEIMETOB
U U3 peallbHOW JKU3HU; BbIpakaTh (hopMyJamMu
3aBHCUMOCTH MEX/y BEJTMUYNHAMH;

- cBOOOJHO ONEpPHUPOBATH MOHATUSAMH: YETHOCTb
¢dbyHKIIMY, IIEPUOTUYHOCTh ¢$byHKIUY,
OTPaHUYEHHOCTh  (YHKIMH, MOHOTOHHOCTb
(GyHKIMHU, SKCTpeMyM (PyHKIMK, HauOoJbllee U
HalIMEHbIIee 3HAa4YeHUs ¢byHKIMN Ha
MPOMEKYTKE, YMEThb MPOBOJIUTH HCCIECTOBAHUE
GbyHKIUY;

- yMeTh HCIIONb30BaTh CBOWCTBA W TpaduKu
(GYHKIMA 1715 pelieHus] ypaBHEHH, HepaBEeHCTB
W 3a7a4 C T[apaMeTpamH; Hu300pakaTh Ha
KOOPJAMHATHOM IJIOCKOCTH MHOXECTBA PEIICHUI
ypaBHEHHIA, HEPABEHCTB U HX CHCTEM

OK 05. OcymecTBiasaTh YCTHYIO U
MACbMEHHYI0 KOMMYHHKAIIMIO Ha
rOCy/IapCTBEHHOM
Poccuiickoit denepanun

0coOeHHOCTEH

KYJbTYPHOTO

COLIMAILHOTO

B obnactu scTeTHUECKOro BOCIUTAHMS:

- 3CTETUYECKOE OTHOLIEHHE K MUPY, BKJIIOUasi SCTETUKY ObITa,
HAyyHOTO M TEXHMUYECKOTO TBOPYECTBA, CIOpPTa, TPyAa H
0O0I11eCTBEHHBIX OTHOILIECHHI;

- CIOoCOOHOCTh BOCIIPUHMMATh Pa3iIMYHbIE BUABI HCKYCCTBA,
TpPaJMLIUU U TBOPYECTBO CBOErO M IPYrMX HAPOJOB, OLIYIIATh

- yMeThb OINEpPUPOBATh TOHATUSMU: CpEIHEe
apupMeTHIeCKoe, MeInaHa, HauOoJbIIee WU
HauMEHbIIee 3HA4YeHUs, pa3Max, JUCHEPCHs,
CTaHJApTHOE OTKJIOHEHHWE YHCIIOBOTO Habopa;
YMEHUE U3BIIEKATh, HMHTEPIPETUPOBATH
nH(pOpMaINIo, IPEACTABICHHYIO B Ta0IHIaX, Ha
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KOHTCKCTa

SMOITMOHAIBHOE BO3/ICHCTBUE UCKYCCTBA;

- yOSXIIEHHOCTh B 3HAYUMOCTH JUIsl JIMYHOCTH M OOIIEeCTBa
OTCUYECTBEHHOTO M  MHPOBOTO HMCKYCCTBA, ATHHYECKHUX
KyJbTYPHBIX TPAJAHUIIUNA U HAPOJIHOTO TBOPUECTBA;

- TOTOBHOCTh K CAMOBBIPQ)XCHHIO B PA3HBIX BHJIaX HUCKYCCTRBA,
CTPEMJICHHE MPOSIBJIATH KAYECTBA TBOPUCCKOM JTMIHOCTH,
OsnazgeHue YHUBEPCATbHBIMH KOMMYHHUKATUBHBIMU
JEUCTBUSIMU:

a) oOImeHue:

- OCYIIECTBIIATh KOMMYHHKAITUU BO BCEX cepax KU3HH;

- pacro3HaBaTh HeBepOaJbHBIE CPeICTBAa OOIIECHHUS, TOHUMATh
3HAUCHUE COLMAIBHBIX 3HAKOB, PACIIO3HABATH IPEIIMTOCHUIKU
KOH(JIMKTHBIX CUTYaIMi U CMSATYaTh KOHQIUKTHL;

- pa3BepHYTO W JIOTMYHO W3J1araTh CBOIO TOYKY 3PCHHS C
HCIIONIb30BAaHUEM SI3BIKOBBIX CPE/ICTB

auarpaMmax, rpadukax, OTpaXKaroLLyIo
CBOMCTBAa pEaJbHBIX IIPOLIECCOB U SIBJICHMUIA,
OpPEACTaBIATh  MH(GOPMALMI0 €  [OMOIIBIO
TaOIHII u JarpaMM; HCCIIEN0BATh
CTATUCTUYECCKUE JaHHBIE, B TOM 4YHUCIE C
NpUMEHEHHEM  rpadu4ecKux  METOJOB |
3JIEKTPOHHBIX CPEJICTB;

- yMETh ONEPHUPOBaTh IOHATUSMH: TOYKA,
npsiMas, IJI0CKOCTh, IIPOCTPAHCTBO, ABYTPaHHBIN
yTOIL, CKPEILMBAIOIINECS IIpsIMBIE,
[apajljIeIbHOCTh u MEPIEHIUKYISPHOCTD
IPSMBIX M IJIOCKOCTEM, YroJ MEXAY IPSIMBIMH,
yroJl MEXIy NpsAMOM M IUIOCKOCTBIO, YIOJ
MEXIy IIOCKOCTSIMHU, PACCTOSHHUE OT TOYKH [0
IUJIOCKOCTH, PAcCCTOSIHUE MEXKAY IPSIMBIMY,
pacCTOsIHUE MEXKAY IIIIOCKOCTIMU;

- YMETb WCIIONb30BaTh IPHU PpELICHUU 3a1ad
M3y4YeHHbIE (aKThl U TEOPEMbl IUIAHUMETPHH;

YMEHUE  OLEHMBAaTh  pa3Mepbl  OOBEKTOB

OKpYaroIlero Mupa
OK 06. IlposiBIATh IpaXkJaHCKO- | - OCO3HaHHE OOYYAIOUIMMUCA POCCHUICKONW T'pa)IaHCKOH | - YMETH OIIEpUPOBATH HOHSTHUAMMU:
MaTPUOTHYECKYIO MO3UIHIO, | UACHTUYHOCTH; MPSIMOYTOJIbHAs cucrtema KOOpJMHAT,
JEMOHCTPUPOBaTb  OCO3HAHHOE | -  IICJICHANIPABJIEHHOE pa3BUTHE BHYTPEHHEH MO3ULMM | KOOPAUHATHI  TOYKH, BEKTOpP, KOOPAMHATHI
MOBE/IEHNE Ha OCHOBE | JUYHOCTH Ha OCHOBE JyXOBHO-HPABCTBEHHBIX IEHHOCTEH | BEKTOPA, CKAJIAPHOE MPOU3BEIACHHE, YTOJI MEXTY
TpaJuLINOHHBIX HaponoB  Poccuiickoit ~ ®Penepanuu, HUCTOPUYECKMX M | BEKTOPAMH, CyMMa BEKTOPOB, IPOM3BEICHUE
00I1eyeI0BEYECKUX I[IEHHOCTEH, B | HAIIMOHAIBHO-KYJIBTYPHBIX  TPaJMILINM, (hopMupOBaHUE | BEKTOpa Ha YHUCJIO; HAXOJIUTh C IOMOIIbIO
TOM qucie c YUETOM | CUCTEMBl 3HAYUMBIX II€HHOCTHO-CMBICIIOBBIX YCTaHOBOK, | U3y4EHHBIX (OPMYJ KOOPAMHATHI CepeIUuHbI
rapMOHH3AIUU AQHTUKOPPYINILMOHHOTO  MHPOBO33PEHHUS,  IPABOCO3HAHUS, | OTPE3Ka, PACCTOSTHUE MEKIY JBYMs TOUKAMU;
MEXHAIIMOHAIBHBIX U | DKOJIOTHYECKOM KYJbTYpPbI, CIIOCOOHOCTH CTaBUTh LEIM M | -yMETh BBIOMpPATh MOAXOISAIIUN M3YUYCHHBIN
MEXPEIUTHO3HbIX  OTHOILEHHUH, | CTPOUTH KU3HECHHBIC IIIAHBL; METOJ IJIsl pEIICHHs 3a7add, paclo3HaBaTh
IIPUMEHSITh CTaHAapThl | B yacTu rpakaaHCKOro BOCIUTaHUS: MaTeMaTHdeckue (akTbl M MaTeMaTHYecKue
AHTUKOPPYILIMOHHOTO - OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX IpaB U 00s3aHHOCTEH, | MOIENIM B NPUPOAHBIX M OOIIECTBEHHBIX

43




IIOBCIACHUS,

YBOKCHHUE 3aKOHA U MPABOMOPSJIKA;

- MPUHSTUE TPaJULIMOHHBIX HaITMOHAJILHBIX,
00I1eYeIOBEUECKUX TYMAHUCTHYECKUX M JIEMOKPATHYCCKUX
IICHHOCTEH;

- TOTOBHOCTb MPOTHUBOCTOSITH HMJCOJOTUU SKCTPEMHU3MA,

HaIlMOHAJIN3Ma, KceHopoouu, JTUCKPUMHUHAIIIHT o
COIIMAIbHBIM,  PEIMTHO3HBIM, PACOBBIM, HAIIMOHAJIbHBIM
MIpU3HAKaM;

- TOTOBHOCTb BECTH COBMECTHYIO IESATEIBHOCTh B MHTEpECaX
Ipa)XAaHCKOro O0IlEeCTBa, y4acTBOBaTh B CAMOYIIPaBICHUU B
00111€00pa30BaTeIbHOM OpraHM3aldd U JETCKO-FOHOIIECKUX
OpraHu3anusx;

- YMEHHUE B3aMMOJCICTBOBATh C COLMAIILHBIMU UHCTUTYTaMH
B COOTBETCTBUU C UX QYHKIUSIMHU U Ha3HAUYECHUEM;

- TOTOBHOCTb K TyMaHUTapHOM M  BOJOHTEPCKOU
JIeATEIbHOCTH;

NaTPUOTHUYECKOTO BOCIIUTAHHUS:

- c(hOpMUPOBAHHOCTD pOCCHUIICKOM rpaXk JaHCKOM
UJCHTUYHOCTHU, NMaTPUOTU3MA, YBAXEHHUS K CBOEMY Hapoany,
YyBCTBA OTBETCTBEHHOCTH Itepea PoanHOM, ropIoCcTH 3a CBOM
Kpai, cBOO PoauHy, CBOM f3BIK U KYJIBTYpYy, IPOLILIOE U
HacTosIlee MHOTOHAIIMOHAJIBHOTO Hapoaa Poceny;

- LEHHOCTHOE OTHOLICHUE K TOCYJAapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TPUPOJHOMY HACIEAUIO, NaMSATHUKaM,
TpaauuusaM HaponoB Poccun, nocrukenusm Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX U TPYJIE;

- uaeiHas yoeXIeHHOCTb, TOTOBHOCTb K CITYKEHMIO U 3alUTe
OtedecTBa, OTBETCTBEHHOCTH 3a €r0 CyNb0Y;

OCBOCHHbIC OOYYAIOIMMUCS MEXIPEIMETHbIC TMOHATHS |
yHHMBEpCalbHble  y4yeOHble  JEWCTBUS  (peryJIATUBHBIE,
II03HABATEJIbHBIE, KOMMYHUKATHUBHBIE);

- CIHOCOOHOCTh HX HCHOJb30BAHUS B IIO3HABATEJIBHOW U

ABJICHUAX, B HCKYCCTBC, YMCHHUC IIPHUBOIHTH

MIPUMEPBI MaTeMaTUYECKUX OTKPBITUN
pOCCHUICKOM W  MHPOBOM  MaTEeMaTHYECKOU
HayKH.

- YMETh OIICPHPOBATh IMOHATHSAMH: CITydalHbIH
ONBIT W CIydallHO€ COOBITHE, BEPOATHOCTH
CIly4allHOTO  COOBITHS; YMETh  BBIYHCIIATH
BEPOSATHOCTh C HWCIIOIB30BAHHEM TpadUUCCKUX
METOJ/IOB; TPUMEHSTh (HOPMYJIBI CIIOXKCHUS |
YMHOXEHHUS  BEPOSITHOCTEH, KOMOWHATOPHBIE
dakTel W (GOpPMYNIBI TpU pEIICHUH 33134,
OIICHUBATh BEPOSITHOCTH PEAbHBIX COOBITHIA,
3HAaKOMCTBO CO CJIy4allHbIMH  BEIIMYMHAMU,
YMECHHE MPUBOJUTH TIPUMEPHI  TPOSBICHUS
3aKOHAa OONBIIMX 4YHCEl B TMPUPOJHBIX U
00IIECTBEHHBIX SIBICHUIX
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COLIMAIBHOM NPAKTUKE, TOTOBHOCTh K CaMOCTOSITEIIbBHOMY
IUIAHUPOBAHUIO U OCYLIECTBIECHUIO YUEOHON NeATEIbHOCTH,
OpraHu3aly yueOHOro COTPYIHUYECTBA C MeIarorn4ecKuMHU
pabOTHMKAaMU M CBEPCTHHKAMH, K yYaCTHIO B IOCTPOEHUU
WHAUBUAYaIbHON 00pa30BaTeIbHON TPACKTOPUH;

- OBJIAJIEHUE  HAaBBIKAMU  y4yeOHO-UCCIIEJOBATEILCKOM,
IIPOEKTHOM M COLMAIBbHOMN AESITeIbHOCTU

OK 07. ConeiicTBOBaTH
COXPaHEHUIO OKpYXKaromieu
Cpenpl, pecypcocOepekeHHIo,
MIPUMEHSTh 3HaHHUs 00 U3MEHEHUU
KJIUMara, TIPHUHIIATIBI
OepexKIIMBOTO IPOU3BO/ICTBA,
3¢ pexTUBHO  NEWCTBOBaTH B

LIpe3BI:ILIaI\/'IHI>IX CUTyalusiIx

- HE NPUHUMATh JECUCTBUS, IPUHOCSIINE BPEA OKPYIKAIOIIECH
cpere;

- YMEThb NPOTHO3HPOBATH HEOJIATONPHITHBIE SKOJIOTUYECKHE
TOCJICICTBYSI MTPEIIPUHIMAEMBIX JCHCTBUH, MPEIOTBpAIIATh
Ux;

- pacuIMpHTh
HAIPABIICHHOCTH;
- pa3zpabaThIBaTh MJIaH PELICHUS MPOOIEMBI C yUETOM aHaTN3a
HAMEIOIIUXCS MaTepUAIbHBIX U HEMATEPUAIIBHEBIX PECYPCOB;

- OCYIIECTBISTh II€JICHANPABICHHBIA TOUCK MepeHoca
CPEJICTB M CIIOCOOOB JIEUCTBUS B TPO(PECCHOHAIBHYIO CPEY;

- yYMeTh T[IePEHOCUTh 3HAHMS B [IO3HABATEIBbHYIO W
MMPAKTUYCCKYIO oOJactu KHU3HEACATCIIbHOCTH,

- MpejJiaraTh HOBBIE MPOEKTHI, OLIEHWBATh UIEH C TO3HIIHH
HOBHU3HbI, OpUTHUHAJIBHOCTH, HpaKTquCKOﬁ 3HAYUMOCTH,

- JlaBaTh OIICHKY HOBBIM CHTYaIlUsiIM, BHOCUTh KOPPEKTHUBHI B
ACATCIIBHOCTD, OLICHUBATE COOTBETCTBUC PE3YJIBTATOB LCIIAM

OIIBIT JACATCIIbHOCTH 9KOJIOTHYECKON

- yMETh OIEpUpOBaTh MOHATUAMHU: (DYHKIHS,
HEIpepbIBHAS byHKIHS, IIPOM3BOIHAS,
nepBooOpa3Has,  ONpEeAENEeHHBbIM  HHTEerpa;
YMETh HAaXOJWUTh IMPOU3BOJHBIC 3JIEMEHTAPHBIX
(GYHKIMHA, WCHOJB3YsI CIPAaBOYHBIC MaTepHAIIbI,
UCCIIEIOBATh B MPOCTCHIINX CiTydasx (pyHKIUH
Ha MOHOTOHHOCTb, HaXOIHUThb HaI/I6OJ'IBIHI/Ie nu
HaUMEHbIINEe 3HAauYeHUs (QYHKIUH; CTPOUTH
rpa@uKd  MHOTOWICHOB C  HCIOJIh30BAaHUEM
amnmapara MaTeMaTHYECKOTO aHaIM3a;
IIPUMEHATh MPOU3BOAHYIO IIPU PELICHUU 3a7ay
Ha JIBIKCHHUC, pemiathb MPAKTUKO-
OPHUCHTHPOBAHHLIC 3aJJa4nd Ha HaI/I6OJ'II>HH/Ie nu
HauMEHBIIINE 3HAYCHHs, HA HaXOXICHHE MYTH,
CKOPOCTH M YCKOPCHUS;

- YME€Th BBIYUCIATH T€OMETPUUECCKHE BEITHUNHBI
(mmuHa, yrom, TwIOmMAnL, OOBEM, IUIONIANb
MOBEPXHOCTH ), UCTIONB3YSl U3yUeHHBIE (hOPMYIIbI
U METOJBI
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2. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
2.1 O0beM IMCHUIIMHBI U BU/bI y4eOHOH padoThI

Ounas ¢opma o0yueHus

Buo yueonoit pabomut Oobvem uacos
MakcumajibHas yyeOHasi HArpy3Ka (Bcero) 232
Oobs13aTesibHAsI AyIUTOPHAA yYeOHasi HArpy3ka (Bcero) 228
B TOM YHCIIE!
JIEKIMH (YPOKH) 158
MIPAKTHYECKUE 3aHATHS 70
1abopaToOpHbIC 3aHATHS -
CamocrosiTesibHas padoTa o0yualonierocs (Bcero) 4
[TpomesxyTouHas arrectanus B popme:
- Opyeux ¢hopm Konmpons (koumpoavHas paboma) — Ha 6a3e OCHOBHOTO 00111ero 00pazoBaHus
— B NepP8OM CEMECTpE;
- 9K3amena — Ha 0a3e OCHOBHOTO 00111er0 00pa30BaHuUsl — BO 8MOPOM CEMECTPE
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2.2. TemaTu4eCKHMH IJIAH U COAEPKAHUE AUCIHUTLIUHBI

Conep:xanue yueOHOro MaTtepuaia (OCHOBHOE U PO ecCHuOHAIBbHO-

HaumenoBanue pa3jaesioB . | O0bem | @opMupyembie
" TeM OPHEHTHPOBAHHOE), 1A00PATOPHbIC U NPAKTHYECKHE 3AHATHS, IPUKJIATHOM yacoB | KOMIETeHINH
MOAYJb (IPH HAJIMYMH)
1 2 3 4
Ocnosnoe codeprcanue
Paznen 1. IloBTOpenue 12
KYpca MaTeMaTHKH
OCHOBHOM IIKOJIBI
Tema 1.1 Conepxanne yaeOHOro MaTepuaa
Lenp u 3anaun Lenb 1 3a1a4i MaTeMaTUKU TIPU OCBOCHUHU CIIEIIHATIEHOCTH.
MaTeMaTUKH Npu bazoBble 3HaHUS U YMEHUS 110 MaTEMATHKE B IPOPECCHOHATBHON U B
OCBOEHUU CIELMAIBHOCTU. | MOBCEIHCBHOM JCATCIILHOCTH.
Yucna v BIYUCIECHUS JleficTBUS HAJl TTOJIOKUTEINHHBIMHA U OTPHUIIATEIIbHBIMU YUCIIAMH, C
OOBIKHOBEHHBIMU U JIECATUYHBIMHU JIPOOSMHU.
JleiicTBusI co cTeneHsaMHU, (POPMYJIbl COKPAIIEHHOTO YMHOKEHHUSI
KomOunupoBanHoe 3aHsTHE 4
OK 01, OK 02, OK
Tema 1.2 Coneprkanne y4eOHOro MaTepuana 03,
ITpouenTHbIe BBIUMCIEHHs. | [IpocThie MPOIEHTHI, pa3HbIe CIIOCOOBI UX BhIYMCIEHUs. JInHEHHbIE, OK 04, OK 05, OK
YpaBHEHMS ¥ HEPABEHCTBA | KBAJPATHBIC, IPOOHO-JIMHEHHBIC YPABHCHHS U HEPABCHCTBA 06, OK 07
Komb6unupoBanHoe 3aHsTHe 4
Tema 1.3. [Ipoctblie u cnoxHble poueHThI. [IporeHTHBIE BBIYUCICHUS B
[IporieHTHBIEC BHIYUCIICHHS | TPOPECCHOHAIBHBIX 3a71a9ax
B IPOeCCHOHATBHBIX
3aJadax
[IpakTueckoe 3aHsiTHE 2
Tema 1.4 Coneprxkanne y4eOHOr0o MaTeprana
Pemenue 3anau. Bxognon | Beruncnenus u npeobpa3oBaHus. Y paBHEHUs U HEpaBeHCTBaA. [ 'eomeTpust Ha
KOHTpPOJIb MJIOCKOCTH
[Tpaktrueckoe 3anstue. KontponapHas padbora 2
Paznen 2 Ilpsambie u 32 OK 01, OK 02, OK

IJIOCKOCTH B

03,
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NMPOCTPAHCTBe.
KoopanHaThl 1 BEeKTOPBI
B IIPOCTPAHCTBE

Tema 2.1. OcHOBHEIE
MOHSTUS CTEPEOMETPHUH.
Pacnonoxxenue npsmsIx U
IUIOCKOCTEH

Copnepkanue y4eOHOro MaTepHuaia

[Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOUKA, IIPsIMasi, MIOCKOCTH,
npoctpanctBo). OCHOBHBIE akCHOMBI cTepeomeTpun. [lepecekaroniuecs,
napajuleNibHbIe U CKPEIIUBAIOIINECS IPSIMbIE. YTOJ MEX]y MPSIMBIMU B
npoctpanctie. [lepnenaukyasspHOCTh NpsAMbIX. OCHOBHBIE TPOCTPAHCTBEHHbBIC

(burypsl

KoMOnHMpOBaHHOE 3aHITHE

Tema 2.2. I1apamienbHOCTh
IPSAMBIX, IPAMOHN U
IJIOCKOCTH, TNTIOCKOCTEMN

Copepxanue yueOHOro MaTepuana

[TapannenpHble npsimas u mwockocts. Onpenenenue. [lpusnak. CpoiicTsa.
[Tapannensubie miaockoctu. Onpenenenue. [Ipuznak. CoiicTaa.

Tetpasap u ero snementsl. [lapannenenunen u ero 3nemeHTsl. CBONCTBA
MIPOTUBOMNOJIOKHBIX TpaHell U quaroHane napasmuienenunena. [locrpoenue
OCHOBHBIX CEYEHUM

KOM6I/IHI/IpOBaHH06 3aHATHC

Tema 2.3.
[IepnieHAMKYIAPHOCTH
NpSIMBIX, IPSIMOU U
IIOCKOCTH, TNIOCKOCTEH

Copepxanue yueOHOT0 MaTepuana

[Tepnennukynsapusie npsamele. [lapamienbHble TpsMble, NEPIEHIUKYIIPHBIE K
JI0CKOCTH. [IpHU3HaK NepneHIuKyIsIPHOCTH MIPSIMOM U INIOCKOCTH

KomOuHMpoBaHHOE 3aHATHE

Tema 2.4. IlepienquKysip
Y HakJIoHHasA. Teopema o
TpeX NEPIEHINKYIIIpax

Copep:xanne yueOHOTO MaTepHana

[lepnenukynsip u HakIoOHHas. TeopeMma o Tpex MepreHIUKyIIpax. YTol
MEXly IPSAMOH U IIIOCKOCTBIO.

VYron mexay miockocTsmMu. [lepneHanKyaspHble MITOCKOCTH.

PaccTosiHMsI B IPOCTpaHCTBE

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tewma 2.5. KoopauHatel u
BEKTOPBI B IPOCTPAHCTBE

Conepkanue y4eOHOro MaTepuaia

JlexapToBBI KOOPAMHATHI B MPOCTpaHCTBE. BekTopsl B npocTpancTse. CloxeHue
Y BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha yncio. CkanspHoe
npousBeeHue BeKTopoB. [Ipocreiime 3a1a4u B KOOpIMHATAX

KomOuHMpOBaHHOE 3aHATHE

Tema 2.6. Ilpsamble u
IJIOCKOCTH B

Copepxanne yueOHOT0 MaTepuana

B3anmHoe pacnonoxxeHue npsMbIx B mpoctpaHcTie. [lapasiensHOCTh TPsIMON 1

OK 04, OK 05, OK
06, OK 07
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MMPAKTUYCCKUX 3ajadax

IJIOCKOCTH, MAPAJJIEIbHOCTD IIOCKOCTEH, MePIEeHANKYISPHOCTh TNIOCKOCTEH.
Pacnionosxenue npsMbIX U MIIOCKOCTEN B OKPYKAIOIIeM MUpe (TPUPO/IE,
apXUTEKType, TeXHUKe). PelieHue npakTuKo-opueHTUPOBAHHBIX 3a7a4

[IpakTuueckoe 3aHATHE 6
Tewma 2.7 Pemenue 3amau. | Coaeprkanue ydeOHOro Marepuasia
[Ipsimbie ¥ TIIOCKOCTH, Pacnonoxenue npsMbIX ¥ IIIOCKOCTENW B IPOCTPAHCTBE. [IepreHAuKyIpHOCTD U
KOOPJMHATHI M BEKTOPBI B | MapajIeIbHOCTh MPAMBIX U TUNIOCKOCTEH. JleKapTOBBI KOOPIMHATHI B
IIPOCTPAHCTBE npoctpanctse. Bektopsl B ipocTpaHcTBe. Cl0XKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKeHue BeKTopa Ha uncio. KoopanHaTel BeKTopa
KoMOnHMpOBaHHOE 3aHATHE
[IpakTuueckoe 3ansatue. KonrponpHas pabora 2
Pa3nesa 3. OcHoBBI 30
TPUTOHOMETPHUH.
Tpuronomerpuueckue
bynkuun
Tema 3.1 Coneprxkanue y4eOHOro MaTepuana
Tpuronomerpuueckue Pannannas mepa yria. IIoBopoT TOuky BOKpYT Hadana KOOpJAUHAT.
(GyHKIMK TIpOKU3BONILHOTO | OmpesiesieHne CHHyca, KOCHHYCa, TAHT€HCa U KOTaHTeHca. 3HaKM CUHYCa,
yTia, Yucia KOCHHYCa, TAHT'€HCA U KOTAHT'€HCA 10 YETBEPTAM. 3aBUCUMOCTD MEXTY
CHUHYCOM, KOCHHYCOM, TAHT€HCOM U KOTaHT'€HCOM OJIHOTO ¥ TOT'O K€ yria
KoMOuHHpoBaHHOE 3aHATHE 4
Tewma 3.2 OcHOBHBIE Coneprkanne y4eOHOro MaTepuana OK 01, OK 02, OK
TPUTOHOMETPUYECKHUE Tpuronomerpuyeckue Toxaectsa. [lpeodpazoBanus npocTemmx 03,
TOXICCTBA TPUTOHOMETPUUECKUX BbIpakeHU. CHHYC, KOCHUHYC, TAHT€HC U KOTAaHI'€HC OK 04, OK 05, OK
YTJIOB 0L ¥ - O 06, OK 07
KoMOuHMpoBaHHOE 3aHATHE 4
Tema 3.3 Coneprxkanne y4eOHOr0o MaTeprasa
Tpuronomerpuueckue OO6nacTp ornpeieeHUus] © MHOXKECTBO 3HAUE€HUH TPUTOHOMETPUYECKUX (PYHKIUH.
(GyHKINHU, UX CBOICTBA U YETHOCTH, HEYETHOCTD, MEPUOJUYHOCTH TPUTOHOMETPUUECKHUX QYHKIUH.
rpaduxu CaoiicTBa u rpaduku GyHKIMNA y = cOS X, y = sin X, y = tg X, y = ctg Xx. C:xarue u
pacTsbkeHre TpauKOB TPUTOHOMETPHIECKUX (PYHKITUH.
[TpeoOpazoBanue rpa kOB TPUTOHOMETPUYECKUX (PYHKIUI
KomOuHMpOBaHHOE 3aHATHE 6
[TpaKTHYECKOE 3aHSTHE 4

Tewma 3.4 O6partHbIe

Coneprxanue yueOHOro MaTepuasa
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TPUTOHOMETPUUECKHE OO6parHble TpuroHoMmerpudyeckue GyHKIMU. VX cBOMCTBa U rpaduKH.
byHKIIUN
KoMOnHMpOBaHHOE 3aHSITHE 4
Tema 3.5 Coneprkanue y4eOHOro MaTepuasia
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. YpaBHEHHE tg X = a, ctg X = a.
YPaBHEHHMs U HEPABEHCTBA | PerieHue TpPUrOHOMETPUYECKUX YPABHEHUI OCHOBHBIX THIIOB: MPOCTEUIIIHNE
TPUTOHOMETPUUECKUE YPAaBHEHUS, CBOJAIIMECS K KBAJAPAaTHBIM., pelIacMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, OIHOPOIHBIE.
[Ipocreiimme TPUrOHOMETPUYECKHUE HEPABEHCTBA
KomOuHMpOBaHHOE 3aHATHE 6
Tema 3.6 Pemenue 3amau. | Cozpeprkanue yueOHOTO MaTepuaa
OcHoBbl Tpuronomerpun. | [IpeoOpa3oBaHHe TPUTOHOMETPUUSCKHIX BBIpAKEHHIA. Pemenue
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX YPAaBHEHUN Y HEPABEHCTB B TOM YHCJIE C UCIIOIb30BAHUEM
byHKIIUN CBOWCTB (pYHKIHUH
KomOuHupoBaHHOE 3aHsTHE.
[IpakTnueckoe 3ansatue. KourponpHas pabota 2
Pasnean 4. [IpousBoanas 54
U nepBoodpaszHas
pyHxuun
Tema 4.1 IlonsiTue Conepxanue yueOHOro MaTepuasa
npousBogHou. ®opmyiel u | [Tpupamenne aprymenta. [Ipupamenne dyHKkunu. 3anaqn, TPUBOISIIAE K
IpaBuIIa MOHATHIO MPOU3BOAHON. OlpeeneHue NPpoU3BOAHON. AJITOPUTM OTBICKAHUS
b hepeHIIMPOBaHUS npou3BoiHON. Popmyisl quddeperuuponanus. [Ipasuna quddepeHunpoBaHus
KoM0OuHMpoBaHHOE 3aHsTHE 8
[IpakTnueckoe 3aHATHE 4
Tema 4.2 ITonsitue o Coneprxanne ydeOHOTO MaTeprana
HETPEPLIBHOCTH (YHKITHH. [Tonsarue HenpepsiBHOM (yHKIMU. CBOMCcTBA HeTIpephIBHOM (pyHKIMH. CBA3b
MeTox HHTepBaNoB MEX/1y HeTPepbIBHOCTHIO U U hepeHIINpyeMOCThI0 (PYHKIIMU B TOUKE.
ANTOpUTM pEIIEHUSI HEPABEHCTB METOJIOM UHTEPBAJIOB
KomOuHupOBaHHOE 3aHATHE 6 OK 01, OK 02, OK

Tema 4.3
I'eomerpuueckuii u
(bU3UYECKU CMBICIT
MIPOU3BOAHOMN

Coneprxanue yueOHOro MaTepuasa

I'eomeTpHruecKuil CMBICT TPOU3BOAHON (PYHKIINH — YIIIOBOM KO3 (UIIEHT
KacaTelbHOU K rpaduKy (QyHKIIMH B TOUKE. Y paBHEHHE KacaTeIbHOM K TpaduKy
GyHKIMU. AJITOPUTM COCTaBJICHHS YPAaBHEHHS KacaTelbHOU K rpaduKy

03,
OK 04, OK 05, OK
06, OK 07
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byukunn y=f(x)

KoMOnHMpOBaHHOE 3aHITHE

Tema 4.4 MOHOTOHHOCTD
¢ynkuuu. Toukn
JKCTpeMyMa

Copepxanue yueOHOro MaTepuaa

Bo3spacranue u yobiBaHue QyHKIMH, COOTBETCTBUE BO3PACTAHUS M YOBIBAHUS
(GYHKIMU 3HAKy TPOU3BOIHON. 3a7]a4i HA MAaKCUMYM H MUHHUMYM. AJITOPUTM
MCCJIeIOBaHMs ()YHKIIMH U IOCTPOCHHUS e TpaduKa ¢ MOMOIIBIO MPOU3BOIHOMN

KomMOuHrpoBaHHOE 3aHATHE

Tema 4.5 UccinenoBanue
(GYHKIUH ¥ TOCTPOCHHE
rpaduKoB

Conepxkanue y4eOHOro MaTepHraia

HccnenoBanue GyHKIMHA HA MOHOTOHHOCTB M TOCTPOEHHE IpauKoOB

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.6 HanbOomneiee u
HAVMEHbIIIEE 3HAYEHUS

byHKIMHA

Cojnepkannie yu4eOHOro MaTepuaia

Haxoxnenue HauOOJIBIIEr0 U HAUMEHBILIETO 3HAYEHUH CI)YHKI_II/II;'I, IIOCTPOCHUC
Fpa(bI/IKOB C HMCIIOJIb30BAHUCM allrapara MaTCMaTUICCKOro aHaJIM3a

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.7 HaxoxneHue
ONTUMAJIBHOTO PE3YJIbTATA
C MTOMOUIBIO TPOU3BOTHOM
B [IPAKTHUYECKHUX 3aJa4ax

Coneprxkanue yd4eOHOro MaTepuana

Hanmenbiree 1 HauOoIbIlIee 3HAUCHUE (bYHKHHH

HpaKTI/I‘leCKOC 3aHATUC

Tewma 4.8 IlepBooOpaznas
¢ynkuuu. [IpaBuna
HAXOXKICHUS
epBOOOPA3HBIX

Coneprkanne y4eOHOro MaTepuana

O3HaKOMJIEHHE C IOHSITHEM MHTETpaia u nepBooOpa3Hoit st yHkuuu y=f(x).
Pemienue 3a1a4 Ha CBsI3b IEPBOOOPA3HON U €€ MPOU3BOIHOM, BHIYHUCIICHUE
nepBooOpazHo it JanHor QyHKIuH. Tadmuma hopMyI 11 HaXOXKISHUS
nepBooOpa3HbIX. M3ydyeHue npaBuiia BEIYUCICHHS IEPBOOOPA3HOI

KomOuHMpoBaHHOE 3aHATHE

Tema 4.9 ITnomans
KPUBOJMHEHHON
Tpaneuuu. Popmyna
Hgerorona — JleiiOuuma

Copepxanne yueOHOT0 MaTepuana

3agaun, TPUBOASAIINE K TTOHATHIO ONIPEICTICHHOTO HHTErpajia — O BEIYMCICHUH
IJIOIIAa I KpUBOJIUHENHOM Tpaneuuu. [lonsTue onpenenéHHOro nHTErpaia.
['eomerpuueckuii 1 PU3NIECKUIA CMBICH ONIPEACIICHHOT0 HHTETpaia. dopmyra
Herorona — JleiiOHuIIa.

Pemenue 3a1a4y Ha MpUMEHEHNE UHTETpaJIa JAJis BEIYUCICHUS (PU3NYECKUX
BEJIMYWH U TJIONIAJICH

KomOuHMpOBaHHOE 3aHATHE

Tema 4.10 Pemrenne 3amay.

[IpousBogHas u

Copepxanne yueOHOT0 MaTepuana

dopmynsl 1 ipaBuia guddepennmponanus. MccnenoBanne GpyHkimii ¢
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nepBooOpa3Has PyHKITUH.

MIOMOIIBI0 Tpou3BogHON. Hanbonbiiee 1 HanMeHblee 3HaueHUs QyHKIUH.
Brruncnenue nepsooOpasHoii. [IpuMmeHeHne nepBooOpa3Hoii

KomM0OuHrpoBaHHOE 3aHATHE

[IpakTnueckoe 3anstue. KourpospHas pabora 2
Pa3pea 5. 34
MHororpaHHuKH  TeJa
BpallleHHsA
Tema 5.1 IIpuzma, Copepxanue yueOHOro MaTepuana
napajuiesenunesn, Kyo, [Ipu3ma (HakiI0HHas, IpsiMas, MpaBUiIbHas) U e€ 3nemMeHTsl. [lapannenenunen.
NUPAMUJIA U UX CEUEHUS CsoiicTBa npsamoyronpHoro napamienenunena. Ky06. [lupamuaa u e€ sneMeHTHlI.
[IpaBunbHas nupaMuia
KoMmOuHMpOBaHHOE 3aHATHE 8
Tewma 5.2 [IpaBunbHbIe Copepxanue yueOHOro MaTepuana
MHOTOTPAHHMKY B )KM3HM | [110111a1p TOBEPXHOCTH MHOTOIpaHHUKOB. [IpocTeiiine komOuHanuu
MHOTOI'PaHHHUKOB. BhIUHCIIEHNE 2JIEMEHTOB MPOCTPAHCTBEHHBIX (uryp (péopa,
JraroHaiu, yrisl). [IpaBuiibHble MHOTOTpaHHUKU OK 01. OK 02. OK
KomOuHupoBaHHOE 3aHTHE 4 03 ’ ’
Tema 5.3 Coneprxkanne ydeOHOro MaTepuana Oi( 04. OK 05. OK
[MunuHap, KOHYyC, ap u Hunuuap, konyc, cgepa u map. OCHOBHbIE CBOWCTBA MPSMOTO KPYTOBOTO 06 OK’O7 ’
UX CEYCHMS HWIMH]IpA, IPSIMOTO KpyroBoro konyca. M3o0pakenue Ten BpaleHus Ha ’
wiockoctu. [Ipencrasnenue 06 yceu€éHHOM KoHyce. CeueHus KoHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPILNHY ), CEUeHUs HUINHIpa
(mapanienbHO ¥ NEPIEHANKYJIIIPHO OCH), CEUEHUX 1apa. Pa3BépTka mumHapa
1 KOHyca
[IpakTnueckoe 3aHATHE 4
Tema 5.4 O0beMbI 1 Coneprxkanne y4eOHOr0o MaTeprasa
IUIONIAIM TOBEPXHOCTEN O6beM npsimoyrosbHOro napamienenunena. Oobvem kyda. O6beMsbl psAMoit
Ten npu3Mbl 1 wnHApa. O0beMbl TUpaMuabl U KoHyca. O0beM mapa
KoMOuHMpoBaHHOE 3aHATHE 4
[IpakTHyeckoe 3aHsTHE. 4

Tema 5.5 IIpumepsl

Copepxanne yaeOHOT0 MaTepuana
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CUMMeETpuUil B mpodeccuun

[TonsiTHEe O CUMMETpHH B IPOCTPAHCTBE (LIEHTPaJIbHAS, OCeBast, 3epKaIbHAas).
O06o0011eHne IpeACTaBICHNUH O IPAaBUIBHBIX MHOTOTPAHHUKAX (TeTpa’p, KyO,
OKTaxIp, TOJICKadIp, UKOCAIP).

[IpakTuueckoe 3aHATHE 4

Tewma 5.6 Pemenue 3amau. | Comeprkanue ydeOHOro Matepurania

MHOrorpaHHuku 4 Tesa

BpAIeHH OO0Bembl U 101 TOBEPXHOCTH MHOIOIPAaHHUKOB U T€JI BpaIlleHUs]
KomOuHupoBaHHOE 3aHATHE 4
[IpakTnueckoe 3ansatue. KourpospHas paborta 2

Pa3znea 6. Ctenenn n 52

KkopHH. CTeneHHasi,

NOKA3aTeJIbHAA H

Jorapupmuueckasi

bynkuun

Tema 6.1 Crenennas Conepxanne yaeOHOro MaTepuaa

(ynkius, ee cCBOMCTBA. TToHATHE KOPHS N-0if CTENEHH U3 AeHCTBUTENBHOTO uicna. Pynkmmn y = V/x

IIpeobpasoBannue ux cBoiicTBa u rpaduku. CBoiicTBa KOpHs n-oi creneHu. [IpeoGpazoBanue

BBIPaXKCHHI C KOPHAMU NN- | gppalOHAIbHbIX BRIPAKEHUIH

Ol CTEICHH KoMOuHMpoBaHHOE 3aHSATHE 4

Tema 6.2 CBolicTBa Conepxanue yueOHOro MaTepuasa

CTETIEHM C PallMOHANBHEIM | [IoHsATHE CTEeNeHU ¢ pallMOHAIBHBIM NoKa3areneM. CTeneHHble QYHKIMU, UX

U IEUCTBUTEIIBHBIM CBOWCTBA U IrpaMKH

MOKa3aTeNsIMU KoMOuHMpOoBaHHOE 3aHSATHE 4

Tema 6.3 Pemenue Conepxkanue yueOHOro MaTepuasa

VppalOHAIBHBIX PaBHOCHJIBHOCTh MPPALIMOHAIBHBIX YPABHEHUH. METOIbI MX PEIICHMS

YpaBHEHUNU KoMOuHMpoBaHHOE 3aHSTHE 4
[IpakTnueckoe 3aHATHE 6

Tema 6.4 ITokazaTenbHas Coneprxkanne y4eOHOro MaTepuraa 0031’{ 01, 0K 02, 0K

(byHKLUS, ee CBOWCTBA. CreneHnp ¢ IPOU3BOJIBHBIM JEHCTBUTENBHBIM NOKa3ateneM. OnpenencHue OK 04, OK 05, OK

IToka3aTenbHbIE MoKa3areabHON (QYHKIIUHU U €€ CBOMCTBAa. 3HAKOMCTBO C IPUMEHEHUEM 06, OK 07

YPaBHEHMs U HEPABEHCTBA | MMOKa3aTeNbHOU (QyHKIMU. Pemenne nokasarenbHbIX YPaBHEHUH METOIOM
YpPaBHUBAHMS MTOKA3aTeIed, METOJIOM BBEJICHHSI HOBOM MTEPEMEHHO,
(GYHKIHOHATBHO-TpaguUecKUM MeToZIoM. PellieHne nokas3arenbHbIX HEpaBEHCTB
KomOuHMpOBaHHOE 3aHATHE 8
[TpakTHYECKOE 3aHSTHE 4
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Tema 6.5 Jlorapudm
gucia. CBoiicTBa

Copepxanue yueOHOro MaTepuaa

Jlorapudm uncna. Coiictsa jorapudgmon. Onepanus sorapuMupoBaHus

norapumMoB KomOuHupoBaHHOE 3aHsTHE 6
Tewma 6.6 Copepxanne yaeOHOro MaTepuana
Jlorapugmuueckas Jlorapudmuueckas pyHKus 1 ee cBoiictsa. [loHsaTHE J0Orapupmuueckoro
¢byHKLUS, ee CBOWCTBA. ypaBHeHus. Onepanys NOTeHIUPOBaHUs. TpHU OCHOBHBIX METOJIA PELICHUS
Jlorapugmuueckue Jorapu(pMHUUECKUX ypaBHEHUN: (yHKIMOHAIBHO-TpaUUeCcKuii, METOA
YpaBHEHUs, HEPABEHCTBA MIOTEHLIMPOBAHMSI, METOJI BBEJICHUSI HOBOM nepeMeHHOM. Jlorapupmuyeckue
HEPAaBEHCTBA
KomOuHupoBaHHOE 3aHATHE 8
Tewma 6.7 Jlorapudmsi B Copep:xanue yueOHOro MaTepuana
IPUPOJIE U TEXHUKE
ITpumenenue norapudma. Jlorapupmuueckas cnupais B npupoge. Ee
MAaTeMaTHYECKUE CBOMCTBA
[TpakTHuecKoe 3aHsATHE 4
Tema 6.8 Pemenne 3anau. | Cozpeprkanue yueOHOTro Marepuana
CrenenHas, CrenenHas, nokaszarenapHas ¥ Jjorapugmuueckas pyHkuuu. Penenue ypaBHeHUN
NoKa3aTenbHasl U KomOuHupoBaHHOE 3aHATHE
norapupmuveckas [IpakTnueckoe 3ansatue. KoutponpHas pabota 2
$yHKIHH CamocrosrenbHas pabora Nel 2
Paznes 7. DiaemMeHTHI 34
TEOPUH BEPOATHOCTEH U
MaTeMaTH4eCKOM
CTATHCTHKH
Tema 7.1 CoObiTHE, Conepxanue yueOHOro MaTepuasa
BEPOSITHOCTH COOBITHSI. CoBMecCTHBIC U HECOBMECTHBIE COOBITHS. TeopeMbl O BEpOSITHOCTH CYMMBI OK 01, OK 02, OK
CrnoxeHue 1 yMHOKEHUE COOBITHH. Y CIIOBHAsA BEPOSTHOCTh. 3aBUCUMbIE 1 HE3aBUCUMBIE COOBITHS. 03,
BEPOSATHOCTEH Teopembl 0 BEpOSITHOCTH MPOU3BEICHUS COOBITUI OK 04, OK 05, OK
06, OK 07
KomOuHupoBaHHOE 3aHATHE 8
Tema 7.2 BeposATHOCTH B Coneprxkanue y4eOHOro MaTepuaa
npodeccuoHaIbHBIX OTHOCHTENbHAS YaCTOTA COOBITHS, CBOUCTBO €€ YCTOHUYMBOCTU. CTaTHCTHUECKOE
3aJadax orpejiesieHue BepoaTHOCTH. OlLieHKa BEPOSITHOCTU COOBITHS
[IpakTHueckoe 3aHATHE 8
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Tema 7.3 JIuckperHas
CIly4daiiHasl BEJIMYMHA,
3aKOH €€ pacIpe/eeHUs

Copepxanue yueOHOro MaTepuaa

Bunel cinyyaiinbix BennuuH. OnpeneneHue TMCKPETHON CIly4aiiHON BEJINYMHBI.

3aKOH pacnpenesieHusl JUCKPETHOM CllydyailHOW BeM4YuHbI. Ee uncioBbie
XapaKTEPUCTUKU

KomOuHMpOBaHHOE 3aHATHE 8
Tema 7.4 3anaun Copepxanne yueOHOro MaTepuana
MaTeMaTHYeCKOM IlepBrynas 00pabOTKa CTATUCTUYECKUX JAHHBIX. UHCIOBBIE XapaKTEPUCTUKH
CTaTUCTHUKH. (cpennee apudmeTndeckoe, MeAnaHa, pazmax, nucnepcusi). Padora ¢
TabauIaMy, rpaguKaMu, 1uarpaMMaMu
KomOunupoBanHoe 3aHsTHE 6
[IpakTryeckoe 3aHsATHE 4
Tema 7.5 DnemeHTHI Bunst coObITHIA, BEpOSTHOCTH COOBITHH. ClIO’KEHHE U YMHOXKCHHE
TEOPHH BEPOSATHOCTEH U BeposiTHOCTeH. J[MCKpeTHas ciyyaiiHas BelIMYMHA, 3aKOH €€ pacipeeeHHUs.
MaTeMaTU4eCKOn 3ajia4yi MaTeMaTU4eCKON CTaTUCTUKH.
CTaTUCTHUKH [TpakTuyeckoe 3anstue. KonrponbHas paborta 2
CamocrositenbHast padorta Ne2 2
IIpomexyTouHas arrecTauus (IK3aMeH)
Bcero: 232
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3. ®OHJ OHEHOYHBIX CPEJACTB, 1JIA1 IPOBEJEHUSI TEKYIIEI'O KOHTPOJIS 1
IMTPOMEXKYTOYHOU ATTECTAIIUUA OBYYAIOIUXCA 11O JTUCHUIIJIMHE

®onp oueHouyHbIX cpeAcTB (nanee — GOC) - KOMIUIEKT METOAMYECKUX U KOHTPOJIBHBIX
MaTepuasoB, HCIHOJIb3YEMBIX IPU MPOBEACHUU TEKYIIErOo KOHTPOJS OCBOEHUS pe3yIbTaTOB
00yueHnust u npomexxyrounoit arrecrauu (Ilpunoxxenne Ne 1).

TunoBbie KOHTPOJIBHBIE OLICHOYHBIE CPEJCTBA, HEOOXOJUMbBIE JIJIsl OLICHKH 3HAHUM, YMEHUH,
HABBIKOB M ONBITA JCSATEIbHOCTH, XapaKTEPH3YIOIMIUX JTanbl (HOPMHPOBAHHS KOMIICTCHIIUH B
IIPOLIECCE OCBOEHHUS 00pa30BaTEIbHONW MPOTpaMMbl U METOJUYECKHE MaTepualbl, OMpeesone
MpoLeaypbl OICHUBAHUS 3HAHUM, YMEHHI, HABBIKOB M OIIbITA JCSITEIIBHOCTH, XapaKTePU3YIOIINX
aTarbl GOPMHUPOBAHUS KOMIETSHITUH TIpeacTaBiieHbl B [Ipmnoxenun Ne 1.

4. YCJIOBUA PEAJIM3ALIMU JUCHUIIJIMHBI

4.1. Tpeﬁ()BaHI/IH K MUHUMAJIbHOMY MaTC€PUAJBbHO-TEXHUIECCKOMY odecneyeHun1o

Kabuner matemaruku Ne201/2 — 30,5m (r. Ya, yi. ['y6kuna, 1. 10/3)
Mynbstumeauna-npoexkrop Epson EMP-S42

Hoyt6yk Acer Extenca 5620

Jocka — 1 .

Cron — 1 mr.

Cryn— 1 mwr.

VYyenuueckas napra TpexmectHas — 9 mr.

TpuOyna — 1 mir.

Kabuner matematuku Ne5S01 — 94,8m% (r. Voa, yn. K. Mapkca, a. 3, xopn. 1 (dakymbrer
MaTeMaTHKU ¥ WH(POPMAIIMOHHBIX TEXHOJIOTHIA))

[TepconanbhbIil KoM U cucteMHsbIi 610k /Core 15-4460(3.2)/CIGABAYTE GV-N710D3-

1GL/4Gb

[Tpesentep Logitech Wireless Presenter R400 (210134000003592)

[Tpoextop Sony VPL-DX270

Okpan pyunoit ViewScreen Lotus 244x183 WLO-4304

Hocka — 1 mt.

Cron — 1 mr.

Cryn— 1 mr.

VYyennueckas napta qsyxmectHas — 60 mr.

Tpubyna — 1 mir.

120 mocagoYHBIX MECT

Ka6uner matematuku Ne502 — 108,6M (r. Va, yn. K. Mapkca, a. 3, xopm. 1 (dakymbrer
MaTeMaTUKU U UH()OPMAIIMOHHBIX TEXHOJIOTHI))

Hocka — 1 .

Cron — 1 mr.

Cryn— 1 mr.

VYuennueckas napra AByXMecTHast — 58 mT.

Tpubyna — 1 mr.

117 nocao4HbIX MECT

Kabuner matematuku Ne503 — 43,2m? (r. Voa, yn. K. Mapkca, 1. 3, xopr. 1 (pakymbrer
MaTeMaTHKU 1 MH(POPMAIIMOHHBIX TEXHOJIOTUI))

Hocka — 1 .

Cron — 1 mr.

Cryn — 1 mwr.
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YueHunueckas mapta AByXMeCTHast — 25 mIT.
Tpubyna — 1 mrT.
51 mocagoyHoe MecTo

Kabuner matematuku Ne515 — 67,3m (r. Yoa, yn. K. Mapkca, 1. 3, xopn. 1 (pakymbrer
MaTeMaTHKU ¥ WH(POPMAIIMOHHBIX TEXHOJIOTHIA))

Jocka — 1 mT.

Cron — 1 mwr.

Cryn — 1 mr.

VYyenuueckas napra JsyxmectHas — 48 mr.

Tpubyna — 1 mt.

96 mocano4HBIX MECT

4.2. YueOHO-MeTOAUYeCKOe U MHGOPMAIIHOHHOE O00ecniedeHne T CHUILTHHBI (MO1YJIs1)
4.2.1. IlepeyeHb OCHOBHOW W [ONMOJHUTEJbHOH Y4eOHOH JMTEPATYpPbl, HEOOXOAUMOM
AJIs1 OCBOCHMS M CHUILIHHBI (MOXYJIA)

OcHoBHasi yueOHas1 JinTeparypa:

1. boromonos, H. B. Maremaruka: y4eOHUK nAsi CpeaHEro mNpoeCCHOHATBLHOTO
obpazosanus / H. B. boromomnos, I1. . Camoiinenko. — 5-¢ uzg., mepepad. u gon. — Mockaa:
UznatensctBo FOpaiit, 2024. — 401 c¢. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-07878-7. — URL.: https://urait.ru/bcode/536607

2. Bboromonos, H.B. T'eomerpusi: yue6. mocobue mns CIIO / H.B. boromonos. —
Mocksa: FOpaiit, 2023. — 92 c.

3. Kpemep, H. III. Marematuka ans KoJule[Keil: yuyeOHOE MOcoOue Ui CpPeaHero
npodeccuonansHoro obpazosanus / H. III. Kpemep, O. I'. Koncrantunosa, M. H. @punman; noa
penakmueit H. III. Kpemepa. — 12-e u3z., nepepad. u gon. — MockBa: U3narensctBo FOpaliir,
2024. — 408 c. — (IlpodeccuonanpHoe obpazoBanue). — ISBN 978-5-534-17852-4. — URL:
https://urait.ru/bcode/536272

JonosHuTeIbLHAS y4eOHAs JUTepaTypa:

1. Marematuka: yueonuk/ bammakos M.U.- 2-e u3z., crep. - M: KHOPYC, 2024. (Cpennee
npodeccuoHanbHOEe 00pa30BaHuE)

2. MaremaTuka: anreOpa W Havala MaTeMAaTUYECKOTO aHalu3a, reoMeTpus. Anredpa u
Hayaja mMareMmarudeckoro aHanu3a. 10—I11 kmaccel: 6a30BbId M yriyOnEHHBIH YPOBHU: YUeOHUK /
II. A. Amumos, 0. M. Konsrun, M. B. TkauéBa [u ap.]. — ll-e usa., crep. — Mocksa:
[Tpocsemenne, 2023. — 463 c. — ISBN 978-5-09-107210-5. — Tekct: anexTpoHHBbIN // JlaHb:
3NIeKTPOHHO-O0nbmoreyHas cucrema. — URL: https://e.lanbook.com/book/334391.

3. Maremaruka: anrebpa M Hayaja MaTeMaTHYECKOIO aHaNKu3a, TreomeTpus. ['eomeTpus:
10—11-it kmaccel: 0a30BbI U yriryOna€HHbI ypoBHM: yueOHMK / JI. C. ArtanacsH, b. B., K. C. [u
ap.]. — 11-e u3n., ctep. — Mocksa: IIpocsemenue, 2023. — 287 c. — ISBN 978-5-09-103606-0.
— Tekcr: osnextponHbli // Jlawb: 31eKTpoHHO-OMOIMOTeuHasst cucrema. —  URL:
https://e.lanbook.com/book/334397.

4.2.2. Ilepevyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«uTepHeT» (1asee — cetb «MHTEpHET»), HEOOXOAUMBIX JI1 OCBOCHHS
AUCHMILINHBI (MOIYJIA)

Ne HaumeHoBaHHe 3JICKTPOHHOMH OMOJIHOTEYHOI CHCTEMBbI
1. OnektponHas 6ubimoreka YYHuT https://uust.ru/library/
2. OBbC VY dumckoro yHuBepcUTeTa HayKu M TexHoorui https://elib.bashedu.ru/
3. OnekTpoHHass OuOIMOTeYHass cucreMa «YHHMBEpPCUTETCKas OuOIMOTeKa OHIAWH»
https://biblioclub.ru/
4. OnexkTpoHHas bubimoreyHas cucremMa uznatenscra «tOpait» https://urait.ru/
5. DJeKTpoHHass OMOJIMOTeYHas cUcTeMa m3arenbcTBa «Jlanpy https://e.Jlanbook.com/
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6. OnexkTpoHHblid  katamor — bubmmorexkm  YYHuT  http://ecatalog.bashlib.ru/cgi-
bin/zgate.exe?init+bashlib.xml,simple.xsl+rus

7. B/ nepuoanueckux n3nanmii Ha iargopme EastView https://dlib.eastview.com/

8. Hayunas snexkrponHass 6mbnuorexka — https://www.elibrary.ru/defaultx.asp (moctym k
JIEKTPOHHBIM HAYYHBIM XypHaiam) — https://elibrary.ru

Ne Anpec

(URL)

1. | www.intuit.ru:MaTtemaruka — MaTepHET — YHHBEpCUTET HHPOPMAITMOHHBIX TEXHOJIOTUH —
JTUCTaHIIMOHHOE 00pa30oBaHUe: MaTeMaTHKa [ DJIEKTPOHHBIN pecypc]. — Pexxum mocrtyna: -
CBOOOTHBIH

2. | http://www.mathnet.ru — O0mepoccuiiCKuii MaTeMaTUYECKHUI TopTai [ DIeKTPOHHBIN
pecypc].

— Pexxum noctyma: - cBOOOIHBIN

4.3.3. [lepevyeHb HHPOPMALHOHHBIX TEXHOJIOTHIi, HCIIOJIb3YeMbIX IIPH OCYIIECTBJICHUH
00pa30BaTeILHOTO MPOIeCcca Mo TUCIUIIINHE, BKJII0Yasi epeYyeHb MPOrpPaMMHOT0
odecneyeHusi 1 HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HaumeHoBaHHe MPOrpaMMHOro odecrneyeHus

Windows 8 Russian. Windows Professional 8 Russian Upgrade. {oroBop Ne 104 ot 17.06.2013 1.
Jlunensuun — 6eccpoyHbie

Microsoft Office Standard 2013 Russian. JloroBop Ne 114 or 12.11.2014 r. Jlunensum —
OeccpoyHbIe

Cpena snextponHoro ooyuenust Y YHuT, na mnardpopme C30 3KL Bepcus 4.1.11a

5. AHBIE CBEJAEHUA 1 (MJIN) MATEPHUAJIBI

5.1. Ilepeyennb 00pa3oBaTeJbHBIX TEXHOJIOTHI, HCIO0JIb3YEMBbIX IIPH OCYIIECTBJICHHHU
00pa30BaTe/IbLHOIO NMpoLecca Mo JUCHHUIIIMHE

AKTHBHbIE 1 HHTEPAKTHBHbIE (POPMBbI NPOBEACHNUS 3aHATHI

AKTUBHBIE U UHTEPAKTUBHBIE (DOPMBI NMPOBEJCHUS 3aHATUIN PEAN3yIOTCS NMPHU MOATOTOBKE
[0 MporpaMMaM CpeAaHero MpodeccHoOHATIbHOTO 00pa30BaHUS M MPEANOJaraloT oOydeHue B
coTpyAHHYecTBe. Bce ydacTHMKM 00pa3zoBaTeabHOro mporecca (MpernojaBaTeslb U CTYIEHTHI)
B3aWMOJICHCTBYIOT JPYT C IPyroM, OOMEHHBAIOTCSl HH(OpMAIHEH, COBMECTHO PEIIAIOT MPOOIIEMBI,
MOJICIUPYIOT CUTyallud B atMoc(epe Iel0BOro COTPYAHUYECTBA, ONTHUMAIbHON ISl BBHIPAOOTKU
HaBBIKOB M KauecTB Oy aymiero npogeccnonana.

OCHOBHBIE TIPEUMYIIIECTBA AKTHBHBIX U HHTEPAKTUBHBIX ()OPM MTPOBEICHUS 3aHATHHA:

- aKTUBU3ALUS TT03HABATEIBHON M MBICIUTEIBHOM NESTETLHOCTH CTYICHTOB,;

- YCBOEHHE CTYJCHTaMH Y4eOHOTO MaTepraja B KaueCTBE aKTUBHBIX YYaCTHHKOB;

- pa3BUTHE HaBBIKOB pe(IeKCHH, aHATIM3a U KPUTUYECKOTO MBIIIJICHUS;

- YCHJICHHE MOTHUBAIMH K U3YYCHUIO TUCIUILTMHBI 1 00yUEHHIO B IIEJIOM;

- co3/1aHue OaronpusATHON aTMOC(Ephl Ha 3aHATHH;

- pa3BUTHE KOMMYHUKATHBHBIX KOMIIETEHIINI Y CTYJCHTOB;

- pa3BUTHME HaBBIKOB BIAJEHUS COBPEMEHHBIMH TEXHMYECKHMMM CPEICTBAMH H
TEXHOJIOTUSIMU 00paboTKH HH(pOpMaLIHH;

- (hopMupoBaHHE U pa3BUTHE CHOCOOHOCTH CaMOCTOSATENbHO HAXOIUTh MH(YOPMALUIO U
OIIPEIETISTh YPOBEHD €€ JJOCTOBEPHOCTH;
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http://www.mathnet.ru/

- WCTIOJ30BaHUE JJIEKTPOHHBIX (DOpM, OO0ECHEYMBAIOIMIUX YETKOE YIIpaBJICHUE y4eOHBIM
IPOIIECCOM, TIOBBIIIEHHE O0BEKTUBHOCTH OLIEHKH PE3yJIbTaTOB 00yUEHHSI CTY/ICHTOB;

- TmpuOMWKeHHe Yy4yeOHOro Ipomecca K YCIOBUAM Oyaymied mnpodeccruoHalbHON
NeSITETTBHOCTH.

AKTHUBHBIC Y WHTEPAKTHUBHbIC (OPMbI YyUeOHBIX 3aHSATUN MOTYT OBITh MCIIOJIB30BAHBI MPU
NPOBEICHUH JICKIHA, TPAKTHUYECKUX U JTaOOPAaTOPHBIX 3aHSATHIA, BHITOJHEHUN KYPCOBBIX MPOEKTOB
(paboT), Ipu MPOXOKIAECHUU MTPAKTUKH B IPYTUX BUJAX YICOHBIX 3aHATHM.

Hcnonb30BaHWe AaKTUBHBIX M WHTEPAKTHBHBIX (OpPM yUEOHBIX 3aHSITHA MO3BOJISET
OCYIIECTBIISITh OLICHKY YCBOCHHBIX 3HaHHM, cPOPMUPOBAHHOCTH YMEHUN U HABBIKOB, KOMIIETEHIIUI
B paMKax MpOLEAYypbl TEKYIIEro KOHTPOJS MO IUCHHIUIMHE (MEXIUCHMIIMHAPHOMY KypCYy,
npoeccCuoHaTbHOMY MOJIYJIIO), TPAKTHKE.

AKTHBHBIE U HMHTEPAaKTUBHBIC (OPMBI YUEOHBIX 3aHATUN PEATH3YIOTCS IPENoIaBaTesieM
corjacHO pabodeil mporpamMme Y4YeOHOW MMCHMIUIMHBI (NMPOPECCHOHATLHOTO MOIYJIS) WM
porpaMMe PaKTHKH.

WuTepakTuBHAS JIEKIMSI MOXKET IPOBOAUTHCS B Pa3IMYHbIX (hOopMax.

[Tpobnemuas nekuus. [IpenogaBarens B HavYaje U MO XOAY M3JI0KEHHUS y4eOHOTO MaTepuasa
co3iaer nmpoOJIeMHbIe CUTyallMl U BOBJEKAeT CTYJIEHTOB B MX aHanu3. Paspemas mpotuBopeuus,
3aJI0KCHHBIE B MPOOJEMHBIX CHUTYaIHsX, O0y4aeMble CaMOCTOSTEIBHO MOTYT MPHUTH K TEM
BBIBOJIaM, KOTOPbIE MPEIo1aBaTesb T0JDKEH COOOIUTh B KAYeCTBE HOBBIX 3HAHUH.

Jlekuus ¢ 3aIUIaHUPOBAHHBIMU OIIMOKaMHU (JIEKIUsI-ipoBoKarus). [locne oObsIBICHUS TEMBI
JIEKIIMU TperoiaBaTesb cooOIIaeT, 4YTo B Heil OyleT clelaHo omnpeAesieHHOE KOJIMYECTBO OMIMOOK
pa3IMYHOTO THIIA: COJAEPIKaTeNIbHBIC, METOJUYECKUE, MMoBeneHUYecKne U T. A. CTyJIeHTHl B KOHIIE
JICKIIUU JIOJDKHBI Ha3BaTh OMIMOKH.

Jlexums-Bu3yanu3anus. B naHHOM TuIe JEKIMM Tepenada mpenogaBareieM MHPOpManuu
CTYJEHTaM COIPOBOXKIAETCS MOKA30M PA3IMYHBIX PHUCYHKOB, CTPYKTYPHO-JOTHUECKHX CXEM,
ONOPHBIX KOHCHIEKTOB, auarpamMm u T. I. ¢ nomouibto TCO u OBM (cnaiinbl, BuAeO3anuchk,
TUCIUIeH, MTHTEPAKTUBHAS JOCKA U T. I1.).

Jlexums-quanor u nexnus-auckyccus. ComepikaHue MOJaeTcsi Yyepe3 CEpHi0 BOINPOCOB, Ha
KOTOPBIE CTYJIEHTHI JOJKHBI OTBEYATh HETIOCPEICTBEHHO B XO/I€ JICKIIHH.

Jlekumst ¢ pa3d0poM KOHKPETHBIX CHUTYaIlUi 1Mo (opMe OpraHH3alMy MOX0XKa Ha JIKIHIO-
JUCKYCCHIO, B KOTOpOH BOIpOCHl Ui OOCYXIEHHS 3aMEHEHbl KOHKPETHOW CHUTyaluew,
npejyaraeMoil o0yvarommcesl JUid aHajiu3a B YCTHOM WM mucbMeHHOM ¢opme. OOcyxneHue
KOHKPETHOW CHUTYyallud MOXKET CIYXHUTh MpeTrofued K AalbHEHIIed TpaaulMOHHOW JEeKIUU U
UCTIOJIB30BAThCS TSI aKIIEHTHPOBAHWSI BHUMAHUS ayAUTOPUHU Ha U3ydaeMOM MaTepuae.

Juckyceusi — 370 myOarMuHOEe 00CYKIEHHE WM CBOOOIHBIN BepOaTbHbIN 0OMEH 3HAHHUSIMH,
CYX/ICHUSIMH, UJICSIMU WM MHEHHUSMH T10 MTOBOJY Kakoro-au0o CIOPHOTO Bompoca, nmpodiemsl. Ee
CYIIECTBEHHBIMU YEpPTaMH SIBISIOTCS COYETaHHE B3aMMOJIOMOIHSIONIETO TUANOra U 00CYXKICHUS-
CTIOpa, CTOJIKHOBEHHUE PA3IMYHBIX TOUYECK 3PEHUS, TOZUITHIA.

Bo3MokHOCTH MeTOo/1a TPYIIIOBOM JUCKYCCHH:

- YYaCTHHUKH JHUCKYCCHHM C Pa3HBIX CTOPOH MOTYT YBUAETH TPOOIEMY, COMOCTAaBIISS
MPOTUBOMOJIOKHBIE TO3UIUY;

- YTOYHSIOTCS B3aUMHBIE MO3UIMH, YTO, YMEHBIIAET COMPOTHUBICHHE BOCIPHITHIO HOBOM
uHpOpMaILNH;

- B TIpoIlecce OTKPBITBIX BBICKA3bIBAHWH YCTPAHAETCS AMOIMOHANBHAS TMPEIB3ATOCTH B
OIICHKE MO3UIIUY TAPTHEPOB U TEM CAMBIM HUBEIUPYIOTCS CKPBIThIE KOH(IUKTHI;

- BEIpa0aThIBACTCS TPYIIIOBOE PEIICHHE CO CTATyCOM IPYIIIOBO HOPMBI

- MOXXHO HCIIOJIb30BaTh MEXAaHM3Mbl BO3JOKEHHS W TPUHATHS OTBETCTBEHHOCTH,
YBEIMYMBAasE BKIFOYEHHOCTh YYAaCTHHKOB JMCKYCCHH B TIOCIEAYIONIYIO pPEaM3allii0 TPYIIOBBIX
peLIeHu;

- YAOBJIETBOPSETCS TIOTPEOHOCTh YYACTHUKOB JTUCKYCCHUHM B NPU3HAHUH M YBAKEHUH, €CITH
OHH TIPOSIBUJIIM CBOIO KOMIIETEHTHOCTh, U TEM CaMbIM MOBBIMIAETCS 3((HEKTUBHOCTh UX OTHAYH U
3aWHTEPECOBAHHOCTH B PEIICHUH TPYIIIIOBOM 3a/1a4H.

OcHoBHbIE QYHKITUH MPENOIaBATENS IPU MPOBEACHUU JUCKYCCHUHU:

- popMynupyeT npodieMy U TeMy AUCKYCCHH, TaeT UX pabovue ONpeaesICHHUS;
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- CO3/1aeT HEOOXOIUMYIO MOTHBAIUIO, TOKA3bIBAET 3HAYUMOCTDH MPOOJIEMBI JIJIs1 YUaCTHUKOB
JMCKYCCHHM, BBIJIEISIET B HEW HEPELIEHHBIE U IIPOTUBOPEUYMBBIE MOMEHTBI, OIIPENEISET OKUIAEMBII
pe3yJbTarT;

- co3/1aeT 1o0poKenaTeabHyI0 aTMochepy;

- (hopmynupyeT BMecTe ¢ yYaCTHHUKAMU MpaBUiia BEICHUS JUCKYCCHUH;

- 100MBaeTcsl 0JTHO3HAYHOI'O CEMAHTUYECKOTO [IOHUMAHUSI TEPMUHOB U ITOHSTHIA;

- CIIOCOOCTBYET IMOJIEP>KaHUIO BBICOKOTO YPOBHSI aKTUBHOCTH BCEX YYaCTHUKOB, CIEIUT 32
cOOJII0OICHUEM PETJIaMEHTA U TEMBI AUCKYCCUU;

- (¢ukcupyer MpenjoKeHHbIE HIEH Ha IUIaKaTe WM Ha JOCKe, YTOOBbl MCKIIIOUUTH
MNOBTOPEHHUE U CTUMYJIMPOBATH JIOIOJHUTENIBHBIE BOIIPOCHI;

- y4acTBYeT B aHAJIM3€ BbICKA3aHHBIX MJEW, MHEHUM, MMO3ULIUN; TTOJBOJUT MPOMEKYTOUHbBIE
UTOTH, YTOOBI N30€KaTh IBUKECHUS JUCKYCCHHU TI0 KPYTY.

- 00001aeT MnpeyioKeHNs, BbICKa3aHHbIE TPYMNION, W MOJBITOXKHBAET BCE JOCTUTHYTHIC
BBIBOJIbI U 3aKJIFOUEHHUS;

- CPaBHUBAET JIOCTUTHYTHIN pe3yibTaT C UCXOAHOM 1EIbIO.

[Tpu mpoBeneHUU AUCKYCCHMM MOTYT HCIOJIb30BaThCSl Pa3IMYHbIE OPraHU3alMOHHBIE (POPMBI
3aHATHM.

Pa30op koHKpeTHBIX cuTyanuii (keiic-Meroa). MeTon KeicOB MpeACTaBISIET COOOMU
U3y4YCHHE, aHalW3 W MPUHATHE pPEUICHHH MO0 CUTyallMH, KOTOpas BO3HHUKJIA B peE3yJIbTaTe
NPOUCIIENNINX COOBITHH, pEaJbHBIX CHTYyallMd WIM MOXET BO3HHUKHYTH NPU OMNpPEAETICHHBIX
00CTOSITENHCTBAX B KOHKPETHOM OpraHu3aliuu B TOT WJIK HHOW MOMEHT BpEMEHHU.

Ilenu ncnoyib30BaHUS KeHC-METo/a:

- pa3BUTHE HABBIKOB aHATN3a U KPUTHUUYECKOTO MBIIIICHUS;

- COEIMHEHUE TEOPUH U ITPAKTUKU;

- Ipe/ICTaBIICHUE MPUMEPOB MPUHUMAEMBIX PEIIEHUN U UX MOCIEeICTBUML;

- IEMOHCTpAIMsl pa3IMYHbIX MO3ULUI U TOUEK 3PEHHUS;

- (¢opMUpOBaHHME HAaBBIKOB OILEHKA allbTEPHATUBHBIX BapUAaHTOB B  YCJIOBHAX
HEOIpeIeIEHHOCTH.

Meton pa30opa KOHKPETHBIX CHUTyalluii MOXET OBITh MpPEJCTaBICH TAaKUMHU CBOUMH
Pa3HOBUIHOCTSIMHU KaK pellIeHHEe CUTYallMOHHBIX 3a/1a4, BBINOJIHEHNE CUTYallMOHHBIX YIPaXHEHHH,
Kelc-CTaiuu, METOJT «MHIUIEHTa» U MPOY.

[Ipu pa3paboTke comepxkaHusi KEWCOB (KOHKPETHBIX CHUTyalluil) cJeayeT CoOI0IaTh
cienyromme TpeOoBaHMs K yueOHOMY Keilcy:

- Keiic momxeH onuparbcs Ha 3HAHUS OCHOBHBIX Pa3/ielOB MUCIUIUIMHBI, @ HE KaKUX-TO
YaCTHOCTEH.

- Kelic gomkeH copepxaTb TEKCTOBBIM MaTepual (ONMCaHUE) M JApyrue BUIBI MOJauu
uHpopManuu (Tadbauipl, rpaduKy, AMarpaMMbl, WUTIOCTPALUH U T. I1.).

- Ketic ne gomxen comepkarh IpsiMoil POPMYITHPOBKH MPOOIIEMBI.

- Keiic nomxkeH ObITh HamucaH NpoQecCHOHATIBHBIM S3bIKOM, HO B MHTEPECHOM I UTEHMS
dbopwme.

- Keiic nomkeH ObITH OCHOBAaH Ha pealbHbIX MaTepHaliaX, HO Ha3BaHUS KOMITaHUH, TOBapoB,
reorpapuuecKkux MeCT U T. . CBEACHHSI MOTYT ObITh U3MEHEHbI. OO 3TOM JOKHO OBITH CKa3aHO B
CHOCKE K OIMCaHUIo Kelca. 3.6.5. Pexomenyercs cienyronas CTpykTypa Keiica:

1. Onucanue cuTyanuu.

2. JononHutenbHas UHGOpManus B BHIE (GOPM OTUYETHOCTH, CTATUCTHYECKHX U
QHAIUTUYECKUX Tabnul, TpaduKoOB, AMATPAMM, HCTOPUYECKHX CIPABOK O KOMIIAHMM, CIHUCKa
UCTOYHHUKOB U JIH000H Ipyroil nHpopmalm, KoTopast HyKHa JJIs aHaJI13a CUTYaIUH.

3. Meroanueckas 3amucka (1-2 cTp.), comepkamias Kak pEKOMEHAAIUH ISl CTYIEHTA,
aHAJTM3UPYIOIIEro KeHC, TaK U JUIs MIperoiaBaTensi, KOTOPBI OpraHu3yeT 00CyXKIeHue Kelica.

4. TlepedyeHb BOIPOCOB, KOTOpbIE JIOJDKHBI MOMOYb CTYIEHTaM IOHSATh €ro OCHOBHOE
cojepxaHue, cGhOopMyIHpOBaTh NPOOIEMy U COOTHECTH NpoOJIeMy € COOTBETCTBYIOIIMMU
pasnenaMu y4eOHOW JUCITUTIITMHBL.
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I ITacnopTt poHAOB OLIEHOYHBIX CPEACTB

1. Ob01acTh NpUMeHeHust

®onja oueHouHbix cpeactB (OOC) npenHazHayeH A MPOBEPKH PE3YJIbTATOB OCBOCHUS
JUCUUIUTMHBI «MareMaTtukay, BXOJSIIEM B COCTaB MPOTrpaMMbl MOJTOTOBKH CHEIUATHCTOB
cpemHero 3BeHa 1o crnenuanbHOocTH 21.02.19  3emneycrpoiicTBO  (YKpymHEHHas Tpymmna
cneruansHocTei 21.00.00 [IpukinamHas reojaorusi, TOpHOE €0, He)TEera3oBoe JAEN0 W Ie0Ie3Hsl).
OO0beM yacoB Ha ayJIMTOPHYIO HArpy3Ky IO AUCUUIUIMHE 232 yaca, Ha CaMOCTOSTENIbHYIO paboTy 4
qaca.

2. ®opMBbI KOHTPOJISI H OLEHKH Pe3yJIbTATOB OCBOCHMS M CIHIIIHHbI

KoHTponb U olieHKa pe3ynbTaToB OCBOEHHUS — 3TO BBIABICHUE, U3MEPEHHE U OLEHUBAHUE
pE3yJIbTaTOB OCBOEHUS IUCLUIUIMHBI.

B coorBerctBUM ¢ y4eOHBIM 1uIaHOM crnenuanbHOocTH  21.02.19 3emieyctpoiicTBO
(ykpynHenHas rpynna cneuuanpHocted 21.00.00 Ilpuxmagnas reosiorusi, TOpHOE JIEINO,
HedTerazoBoe Aeno u reojezus. O0bEM 4acoB Ha ayJUTOPHYIO HArpy3Ky Mo AucHUIUIMHE 228 yaca,
Ha  CaMOCTOSITEIBHYIO  paboTy  paboueld  mporpaMMold  JUCHHUIUIMHBL  «Maremarukay
pelycCMaTpUBAETCS TEKYIIUH U MPOMEKYTOYHBIA KOHTPOJIb PE3YILTATOB OCBOCHHUS.

2.1 ®opMbI TeKyIero KOHTPOJIA

Texymuid KOHTPOJIb YCIEBAEMOCTH IMPEJICTaBIseT COOONH MPOBEPKY YCBOCHHs Yy4eOHOTO
Marepuaia, perysipHO OCYIIECTBISIEMYIO Ha IPOTSDKEHUH Kypca 00yUYeHHS.

Texymuid KOHTPOJIb pE3yJIbTaTOB OCBOEHUS JHUCLUUIUIMHBI B COOTBETCTBUU C pabouyeit
IIPOrpaMMOM U KaJIeHJapHO-TEMATUYECKUM IIJIAHOM IPOUCXOAUT IPU UCHOIb30BAaHUH CIIETYIOIINX
00s13aTeIbHBIX (HOPM KOHTPOJIS:

— BbINOJHEHUE U 3aWUMa NPAKmMu4ecKkux pabom,

- NPOBEPKA BbINOHEHUSI CAMOCMOAMENbHOU padOmbl CHYOEHMO8,

- NPOBepPKa 8bINOIHEHUSI KOHMPOAbHBIX PAOOM.

Bo Bpems mnpoBeneHus y4yeOHBIX 3aHATUN JIOMOJHUTENBHO HCIOJIB3YIOTCS CIeIyroIue
(OpMBI TEKYIIIETO KOHTPOJISI — YCHIHbILL ONPOC, peuieHue 3a0ay.

BbinosiHeHne W 3amuTa NpakTHyeckux pador. Ilpaktuyeckue paboThl MPOBOJATCS C
LEeNbl0  YCBOGHMSI U  3aKpEIUIEHMs] [PaKTUYECKMX YMEHUW W 3HAHWM, OBIaJCHUS
npodecCHOHATBHBIMI KOMIIETEHIMAMU. B Xoze mpakTuueckoi pabOThl CTyIEHTHI MPUOOPETaroT
YMEHHUsI, IPeyCMOTPEHHbIE paboyeil MporpaMMoi TUCHUIUIMHBI, Y4aTcs UCIOIb30BaTh (POPMYJIbL,
U TIPUMEHSTH Pa3IMYHbIe METOANKHU PAacyeTOB, aHAIM3UPOBATH MOJYYCHHbIE PE3YNbTAThl U AeNaTh
BBIBO/IbI, OIIMPAsCh HA TEOPETUYECKUE 3HAHUS.

Cnucok mpakTuieckux pador:

Ilpakmuueckaa paboma Nel: TlpocTble U ClIOKHBIE TPOLEHTHI. [IpOIleHTHBIE BBIUMCIEHUS B
npohecCHOHANBHBIX 3ajjauax.

Ilpakmuueckaa paboma Ne2: B3auMHOE pacHojOXKEHHE TMpPSIMBIX B IPOCTPAHCTBE.
[TapannensHOCTP TPSIMOW W TUIOCKOCTH, MapajuIeIbHOCTD IUIOCKOCTEH, IMepIeHINKYISIPHOCTh
iockocTeil. Pacnonoxkenne npsMbIX U IIIOCKOCTEH B OKPY:KarolleM Mupe (IpUpoe, apXUTEKTYpE,
TexHHKe). Pemenne npakTuko-opueHTUPOBAHHBIX 33/1a4).

Ilpakmuyeckasn paboma Ne3: HaumeHnsbliee 1 Hanbosblee 3HaYeHne GyHKIUN

IIpakmuyeckaa paboma Ne4: Llununap, koHyc, cpepa u map. OCHOBHBIE CBOMCTBA MPSIMOTO
KPYTOBOTO LMJIMHAPA, IPSIMOT0 KPYroBoro konyca. M3zo0pakeHue Ten BpalleHUs] Ha IJIOCKOCTH.
[IpencraBinenne 00 yceu€éHHOM KoHyce. CedeHHs KoOHyca (MapajlelIbHOE OCHOBaHHUIO U
MPOXOJIIee uepe3 BEpIIMHY), CeYeHMs IWIMHApa (mapajulebHO M MEPHEHAMKYJISPHO OCH),
cedeHusx mapa. Pa3BépTka HuIMHApa U KOHyca

Ilpakmuueckas paboma Ne5: TloHaTne o CAMMETPUH B TIPOCTpPAHCTBE (LIEHTpaIbHAas, OCeBasd,
3epKanbHasi). OO000IIeHre MNpeACTaBIeHUH O NPaBUIbHBIX MHOTOTpAaHHMKAx (TeTpa’np, KyoO,
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OKTa3Ip, 10JIeKadIp, UKOCAIP).

Ilpakmuyeckaa padboma Ne6: llpumenenue mnorapupma. Jlorapupmuueckass crnupaib B
npupoe. Ee maremarndeckue CBOMCTBA

IIpakmuyeckaa paboma Ne7: OTHOCUTENbHAsT YaCTOTa COOBITHS, CBOHCTBO €€ YCTOWYMBOCTH.
Craructudeckoe omnpeaeneHue BepossTHOCTH. OIeHKa BEPOSITHOCTH COOBITHS

IIpoBepka BBINOJHEHHS CAMOCTOATEIbHO  paGoTbl. CamocrosiTenbHas paboTa
HAaIpaBJIeHa Ha CAMOCTOSATEIILHOE OCBOCHUE U 3aKPEIUICHHUE PE3yIbTaTOB O0YUYEHHUS.

CamocrosTenbHas MOATOTOBKA OOYYAIOUIMXCS MO AMCLUUIUIMHE IMPEAIoiaraeT Cleayrolne
BHUJIBI M POPMBI PAaOOTHI:

Cucremarnueckas IpopabOTKa KOHCIIEKTOB JIEKIHH.

CamocTrosTenbHOE W3Y4YeHHE Marepuaja ¥ KOHCIICKTHPOBAaHHME JICKIMHA 10 y4eOHOM

JauTEeparype.

[ToaroroBka k cooOmIeHNIO MK Oecesie Ha 3aHATHU 110 3aJaHHOU TPEToiaBaTeIeM TeMe.

Pabora ¢ nononHuTENBHON IUTEPATYPOIA.

Camocmoamenvnaa paboma Nel. PellieHre TBOPUECKUX 3a]ad.
Camocmoamenvnan paboma Ne2. PenieHre TBOPUECKUX 3a/1a4 110 TEOPUU BEPOSITHOCTH.

IIpoBepka BbINOJHEHUS] KOHTPOJIbHBIX padoT. KonTponbHas paboTa mpoBOIUTCS C LEIBIO
pe3yIbTaTOB OOYYCHHUS U MOCIIEAYIONIETO aHAIN3a TUITMYHBIX OIIHOOK U 3aTPy HEHUH
00y4aromuXxcsl B KOHIIE U3YYEeHUs TeMbI U pasjiena. CoriacHo KajleHAapHO-TeMaTHYeCKOMY
IUTaHY AUCLUILIMHBI IPEIYCMOTPEHO MPOBEACHUE CIEAYIOIINX KOHTPOJIBHBIX padoT:

Koumponvnasn paooma Nel

1. Boruncnenus u npeoOpa3oBaHusl. Y paBHEHHs U HepaBeHCTBaA. ['eomeTpus Ha
IJIOCKOCTH.

2. PacnionoxeHue MNpsAMBIX M IUIOCKOCTEH B IpocTpaHcTBe. llepneHaukynspHOCTH U
MapaJuIeIbHOCTh MPSIMBIX M IUIOCKOCTEHW. JleKapTOoBbl KOOpAMHATBHI B IPOCTPAHCTBE.
BexTopel B mpoctpaHcTBe. Cll0KEHME M BBIUUTAHUE BEKTOPOB. YMHOXXEHHE BEKTOpa Ha
yucio. KoopauHaTel BeKTOpA.

3 IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUil. Perenne TpuroHoMeTpuyecKkux
YpaBHEHUI U HEPABEHCTB B TOM YUCIIE C UCHONb308AHUEM CEOUCME PYHKYUIL.

4 MWccnenoBanue (GYyHKIUI C MOMOIIBI0 MPOU3BOAHOWU. Haubonvuiee W HauMEHbIIEe
3HaueHus GyHKIH. Berarcnenue nepsoodpasHoii. [Ipumenenne nepBoodpa3Hoil.

CBoaHas Ta0/1u1a M0 NPpUMeHsieMbIM (opMaM U METOAAM TeKYyLIero KOHTPOJIA 1
OLICHKH Pe3YJIbTATOB 00y4eHust

(I)OpMI)I U ME€TOAbI KOHTPOJISA U OCHKU

PesyabTaTsl 00yyeHus
pe3yJabTaToB 00y4eHusl

JINYHOCTHBIX: [IpakTrnueckue 3aHATHS, MACbMEHHAs
—  c(hOpMHPOBAHHOCTb  MPEJCTABICHUH O | CAMOCTOSTENIbHAS pa0ora, [IACbMEHHAs
MaTeMaTUKe KaK YHUBEPCAJIbHOM S3bIKE HAYKH, | KOHTpOJbHas  paboTa, KOMOMHHpPOBAHHBIN
CpEeICTBE MOJICIIMPOBAHUS SBJICHUN U MPOLIECCOB, | METOA B (¢GopMe (POHTAIBHOIO OMNpoca MU

UIEAX U METOJAaX MAaTEMAaTHKH; IpyIIIOBON CaMOCTOATEIbHON paboThl,
—— TIOHUMaHME 3HAYUMOCTH MAaTeMaTHKH Ui | GPOHTANBHBIA  ONpOC,  CaMOCTOATENbHas
Hay4YHO-TEXHUYECKOTO nporpecca, | paboTa ¢ KHUTOH U IPYTUMHU MaTepUaJIaMu.
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c(OPMHUPOBAHHOCTh OTHOIIEHUS K MaTeMaTHKe
KaK K 4acTH OOIIEeYeTOBEUYECKON KYJIbTYPhI Uepes
3HAKOMCTBO C HUCTOpPUEW pa3BUTHUS MaTEMAaTUKH,
IBOJIIOIIMEH MaTeMaTHYSCKUX HJICH;

- pa3BuTue JIOTUYECKOT O MBIIIUICHHUS,
IIPOCTPAHCTBEHHOIO BOOOpakeHus,
QITOPUTMUYECKOM  KYJIBTYpPbl,  KPUTUYHOCTH

MBIIUICHUSIT HA YPOBHE, HEOOXOIUMOM st
Oynyueit nmpodeccuoHanbHON NeATeIbHOCTH, AJIs
MIPOJIOJHKEHHSI 00pa30BaHuUs U caMO00pa30BaHUS;
— OBJIaJICHUE MaTEMaTHYEeCKUMM 3HAHUSMU U
YMEHHUSMH, HEOOXOJUMBIMH B TIOBCETHEBHOM
JKU3HU, ISl OCBOCHUS CMEXKHBIX €CTECTBEHHO-
HAYYHBIX TUCITUTLTAH " JCITATLUTAH
npoecCHOHANBHOTO LMKIJIA, JJIi MOJy4eHUus
oOpa3oBaHusi B o01acTixX, He TpeOyOLUUX
yrayOJIeHHONW MaTeMaTUYECKOM MOArOTOBKH;

—— FOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHHIO, B
TOM 4YHCIIe camMOo00pa30BaHUIO, HA MPOTSKECHUH
BCEH KHM3HU; CO3HATCILHOC OTHOIICHUE K
HENPEPHIBHOMY  00pa30BaHUI0 KaK  yCIOBHIO
YCHEIHON TpOo(eCCUOHATHPHOW W OOIIEeCTBEHHOM
JESITEIIbHOCTH;

- TOTOBHOCTH u CIIOCOOHOCTh K
CaMOCTOSITEILHOM TBOPYECKOW M OTBETCTBEHHOU
JESITCIIBHOCTH;

— TOTOBHOCTh K KOJUIGKTHMBHOW paboTe,
COTPYIHUYECTBY co CBEPCTHHKAMU B
o0Opa3oBaTenbHO,  OOIIECTBEHHO  TOJE3HOM,
y4e0HO-UCCIIEeI0BATENbCKOMH, IIPOEKTHOMN 51
JIPYTHUX BUOAaX ACSITETbHOCTH;

— OTHOILICHHE K npodeccnoHanIbHOM
NESTENIbHOCTH KaK BO3MOXHOCTH YYacTHUs B
perieHnH JINYHBIX, OOIIECTBCHHBIX,
rOCy/IapCTBEHHBIX, OO0IIeHAIIMOHAIBHBIX
npo0Jem;

MeTalnpeIMeTHbIX:
—— YMEHHE CaMOCTOATENIBHO OIpEeACNATh LEIn
JIEATEIbHOCTH " COCTAaBJIATh TIJIaHBI
JEATEIbHOCTH; CaMOCTOSTEIBHO OCYLIECTBIIATD,
KOHTPOJINPOBAaTh " KOPPEKTUPOBATh
JIeATEIIbHOCTh; HCIIOJIB30BaTh BCE BO3MOXKHBIE
peCYpChI I JOCTHXKEHUS ITOCTaBICHHBIX LEJIeH U
peanu3aliM IJIAaHOB JIEATENbHOCTH; BBIOMpAThH
YCHENIHbIE CTPATETUH B PA3JIMYHBIX CUTYaLUAX;
——  yMEHHE TpOAYKTUBHO  OOIIAThCI U
B3aMMOJCHCTBOBATE B IIPOLIECCE COBMECTHOMU
JEATEIbHOCTH, YYUTBHIBaTh IO3ULUU  JIPYTUX
YYaCTHUKOB JIeATEIbHOCTH, 3¢ deKkTUBHO
pasperiatb KOH()IUKTHI;

—— BIAJECHHE HaBbBIKAMU  I03HABATEJIbHOM,
y4eOHO-HUCCIIEIOBATENbCKON M IPOSKTHOM

[TucemenHas IIpOBEpKa B dbopme
MaTeMaTHYeCKOro JUKTaHTa,
CaMoCTOsITeNIbHAs paboTa ¢ KHUTOW U IPYTHMHA
MaTepHaiaMH.
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JESITEIIbHOCTH, HABBIKAMU pa3pelIeHUs MpoosieM;
CITOCOOHOCTh U TOTOBHOCTHh K CaMOCTOSITEIILHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3ajad,
MIPUMEHEHHUIO PA3JIMYHBIX METOJ/IOB MO3HAHMS;
FOTOBHOCTH u CIIOCOOHOCTH K
CaMOCTOSITEIILHOMN nH(OpMaIMOHHO-
[03HABATEJIbHOM JIESITENBHOCTH, BKIKOYAs YMEHHUE
OPUEHTHPOBATHCSI B  PA3JIUYHBIX HCTOUYHHMKAX
uHpopmanuu, KPUTHYECKU OIICHHBATh u
UHTEPIPETHPOBATh WH(POPMAIUIO, MOIyIAEMYIO
W3 pa3JIUYHbIX KICTOUHHUKOB;

—— BJIQJICHUE SI3BIKOBBIMHM CPEJCTBAMU: YMEHHE
SICHO, JIOTMMHO W TOYHO H3JaraTb CBOK TOYKY
3pEHUsA, HCIOJIb30BATh AJICKBATHBIE SI3BIKOBBIE
CpE/CTBA;

BIaJICHUE  HaBBIKAMH
pebaekcuy  KaKk  OCO3HAHHMS  COBEPIIAEMBIX
JICUCTBUA UM MBICIUTEIIBHBIX MPOLIECCOB, HX
pe3yJIbTaTOB M OCHOBaHUM, I'PaHuIl CBOEr0 3HAHUS
M HE3HaHWs, HOBBIX II03HABATEJILHBIX 3a7a4 U
CPE/CTB JJISl UX JOCTHUKEHUSI;

—— LEJEYyCTPEMJIIEHHOCTh B MOWUCKAaX W MPUHITUU

HO3HaBaTEJILHOU

pemieHui, CcooOpa3uTENbHOCTh W WUHTYHIIHA,
pa3BUTOCTb.

npeAMeTHbIX: [TuceMenHas camocTosTenpHas paboTa
—  c(opmMupoBaHHOCTH  TPEACTABICHUN O | MUCbMEHHAs KOHTPOJbHas paboTa

MaTeMaTHKe KaK YacTH MHUPOBOH KyJbTypbl H
MECTe MaTeMaTHKH B COBPEMEHHOM IMBUIIM3AIUH,
crioco0ax ONUCaHMS SBJICHUH pealbHOTO MHpa Ha
MaTeMaTHYECKOM SI3BIKE;
c(hOpMHUPOBAHHOCTH
MaTeMaTHYECKUX TMOHATHSAX Kak
MaTeMaTHUECKUX  MOJCISX, TIO3BOJISIOLINX
ONUCHIBATh M W3y4yaTh pa3HbIe MPOIECCH U
SIBJICHHSI, IOHUMaHHE BO3MOXKHOCTH
AKCHOMATHUYECKOTO MOCTPOCHUSI MaTeMaTHYECKUX
TEOPUiL;

BIQJICHUE METOJaMH  JIOKa3aTeIbCTB |
QITOPUTMOB PEIICHUS, YMEHHE WX TPUMEHSITD,
HPOBOJIUTH JIOKA3aTeIbHBIC PACCYKICHUS B XOJI€
pelIeHHS 3a/1a4;

—— BIIQJICHHE CTAHJIAPTHBIMH MPHEMaMH PEIICHHS

NPEICTAaBICHUN O
BOKHEUIIINX

panrOHAJIBbHBIX n HppanoOHaJIbHbIX,
IMOKa3aTCIbHBIX, CTCIICHHBIX,
TPUTOHOMCTPHYCCKUX ypaBHeHI/Iﬁ U HCPABCHCTB,
nux CUCTEM, HCITIOJIBb30BaHHUC TOTOBBIX

KOMITBIOTEPHBIX MpOrpamMM, B TOM 4YHUCIE JiA
IMOMCKa MYyTH PCHICHUA W WILUIIOCTPAlUN PCUHICHUA
YpaBHEHU U HEPABEHCTB;

c(hOPMHUPOBAHHOCTh  TMPEACTABICHU 00
OCHOBHBIX MOHATUSX MATEMATUUYECKOTO aHAIN3a U
nux CBOfICTBaX, BJIaACHHUC YMECHUEM
XapaKTEepU30BaATh MOBEJICHUE bYHKIUH,

IMpaKTUYCCKasA IIPOBCPKa

KOMOMHHMpPOBaHHBIH ~ METOA B dopme
¢GpoHTaIBHOrO  ompoca W TPYIIOBOMH
CaMOCTOSITEIbHON PabOThI

TECTUPOBAHUE

(bpoHTaNbHBIN OIpoC,

IIMCbMEHHAs IIPOBEpKa B ¢bopme

MaTeMaTHYeCKOro AUKTaHTa,
CaMOCTOsTeNIbHas paboTa ¢ KHUION U IpyTUMHU
MaTepHalaMH.
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UCIIOJIb30BAHUE  IIOJIYYCHHBIX  3HAHUHW  JUIA
ONMCAHUS U aHAJIN3a PEAIbHBIX 3aBUCUMOCTEM;
BIIaJICHUE OCHOBHBIMHU IIOHATHSIMU O IUIOCKUX U
MIPOCTPAHCTBEHHBIX F€OMETPUUECKUX PUrypax, ux
OCHOBHBIX CBOMCTBAX; c(OpMHPOBAHHOCTH
YMEHHS paclo3HaBaTh IeOMeTpUuYecKue (UTypsl
Ha 4Yeprekax, MOJEIAX M B PEAIBHOM MHpE;
IIPUMEHEHHUE H3YYEHHBIX CBONCTB
reoMeTpuueckux puryp u ¢hopmyn A perieHus
TeOMETPUUYECKUX 3aJa4 M 3a/1ad C IIPAKTUYECKUM
COJIepKaHUEM;

—— c¢(hOpMUPOBAHHOCTH IIPEACTABICHUI 0
npoleccax u ABJICHUSIX, MMEIOIINX
BEPOSITHOCTHBIA ~ XapakTep,  CTATUCTHUYECKUX
3aKOHOMEPHOCTSIX B PEAJIbHOM MHpPE, OCHOBHBIX
MOHATHUSAX 3JIEMEHTAPHOM TEOPUU BEPOSATHOCTEM;
YMEHUW HaxoOIWThb U OLICHUBATh BEPOSTHOCTH
HACTYILICHUA coObITUH B IIPOCTEUIINX
MPaKTUYECKHUX CUTyaIusax u OCHOBHBIE
XapaKTEPUCTUKH CIIyYalHBIX BEJINYHH;

—— BJIa/ICHHE HABBIKAMU HCIIOJIb30BAHUS TOTOBBIX
KOMITBIOTEPHBIX IPOrPAMM IIPH PELICHUU 33/1a4.

3.2 ®opMa NPOMEKYTOYHOM ATTECTAIUN

[Ipomexyrtounas arrecranus no nucuuiummae COO0.01.07. Matemaruka — apyrue (HopMbl
KOHTpOJISI (KOHTPOJIbHAs paboTa) U SK3aMeEH.

OOyuaromuecs JOMycKalTcs K caade Apyrux GopM KOHTpousst (KOHTPOJIBHON paboThl) U
9K3aMEHa TIPU  BBIMOJHEHWHM BCEX BHUJOB AayJUTOPHOW W  CaMOCTOSATEIbHOW pPaboTHI,
MPelyCMOTPEHHBIX pabouel MporpaMMoil U KalleHIapHO-TeMaTHIECKUM TJIAHOM TUCIUTUINHEI.

Hpyrue @opmbl KOHTpOJds (KOHTpOJIbHas paboTa) NPOBOAATCA 3a CYET BpPEMEHU
OTBEJCHHOTO Ha W3yYE€HHE MAHMCLHUIUIMHBI, MPU YCIOBHUM CBOEBPEMEHHOTO M Kay€CTBEHHOI'O
BBITIOJIHEHHST OOyYarolmMcsi BCEX BHJIOB palOT, MNPEIyCMOTPEHHBIX padodeil mporpaMmoit
JUCITUTIAHBI.

IlepeyeHb BONPOCOB K Opyeum hopmam KOHmpoaa (KORmpoavHoi padome)

1. Brpruucnenus u npeodbpazoBaHus. YpaBHEHUS U HEpABEHCTBA. ['eoMeTpHs Ha MIOCKOCTU».

2. PacnonoxeHue TMpsAMBIX M IUIOCKOCTEH B mpocTpaHcTBe. lleprneHauKkynspHOCTE U
[apaJuIeIbHOCTD MPSIMBIX U IUIOCKOCTEN. JIeKapTOBbI KOOPAUHATHI B IPOCTPAHCTBE. BEKTOPHI
B mpocTpaHcTBe. CIIO)KEHHME W BBIUMTAaHME BEKTOPOB. YMHO)KEHHE BEKTOpPAa Ha YHCIIO.
Koopaunats! BekTopa.

3. IIpeoOpa3oBaHue TPUTOHOMETPHUYECKUX BBIpAXKECHUH. PelleHHe TPUTOHOMETPUUYECKHUX
YpaBHEHHI U HEPABEHCTB B TOM UHUCJIE C UCIOJIb30BAHUEM CBOMCTB (DyHKITHIA.

4. HccnenoBanue (GyHKIMHA ¢ TOMOIIBIO MTPOM3BOAHON. Hanbonblee 1 HauMeHblee 3HAUYCHHS
¢yHkuuu. Beraucienue nepBoodpasHoit. [Ipumenenue nepBooOpasHoil.

IlepeyeHb BONPOCOB K IK3AMEHY
Teopus
1. Llensie, 1eMCTBUTENbHBIE, PAIIMOHATBHBIE U KOMIUIEKCHBIC YUCTIA.
2. KommnekcHeie yncna. Anredpandeckast popma KOMIUIEKCHOTO YHCIIA.
3. CremneHu ¢ pallMOHAILHBIMU MTOKa3zaTeasiMu. VX cBoiicTsa.
4. CreneHu ¢ ACHCTBUTEIHHEIMH ITOKa3aTeasIMu. VX cBoHiCTBa.

66




5. Jlorapudwm uucna. Buast norapupmon. CBoiicTBa iorapudmoB.

6. B3aumHOe pacnonoxeHue ByX NpsIMbIX B IPOCTPAHCTBE.

7. IapannenpbHOCTh W MEPHEHAMKYISIPHOCTh HpsMOM M IuiockocTH. IlapamnenbHOCTBH
IIJIOCKOCTEM.

8. Yroa Mexay npsMoi U IIIOCKOCTBIO.

9. VYroa mexay II0CKOCTAMU. J[ByrpaHHBIN yroJl.

10. IlepneHauKyJISIpHOCTH ABYX IUIOCKOCTEH.

11. T'eomerpuueckue npeoOpa3oBaHUs IPOCTPAHCTBA: MAPAIUICIBHBINA IEPEHOC, CHUMMETPHS
OTHOCHTEJIBHO IIJIOCKOCTH.

12. OcHOBHbIE MOHATUS KOMOMHATOPUKM. 3aJadd Ha I[OJACYET 4YHUCIIAa pa3MEIICHUH,
IIEPEeCTaHOBOK, COYETAHUI.

13. Bekropsl. Monynb Bekropa. PaBeHCTBO BekTOpoB. Cll0kKEHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha YUCJIO.

14. Koopaunatsl BekTopa. CkajisipHOE TPOU3BEICHUE BEKTOPOB.

15. Paguannas wmepa yria. BpamarenbHoe nBuxkeHue. CHHYC, KOCHUHYC, TaHIE€HC U
KOTaHI'€HC YHCIa.

16. ®opmynsl npueaeHus. Dopmynel cioxeHus. Dopmynbl  yaBoeHuss Dopmyiibl
[IOJIOBUHHOTO yTJIa.

17. Ilpocreiinie TpPUrOHOMETPUYECKUE YPAaBHEHUS.

18. Ilpocreiiiine TpPUroHOMETPUYECKUE HEPABEHCTBA.

19. O6patHble TpUroHoMeTpuyeckre QyHKIMHU. APKCUHYC, apKKOCHHYC, apKTaHI'€HC.

20. CnyuvaitHast 1MCKpeTHas BEJIMUMHA U €€ 3aKOH pacIpe/leIeHHUs.

21. Matemaruueckoe OKUJaHUe, TUCIIEPCHSL.

22. ®yHKuMU. MOHOTOHHOCTb, YETHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOAUYHOCTD.

23. IIpoMexxyTKH Bo3pacTaHMs M yObIBaHUS, HaMOOJIbIlIee U HAUMEHbIIEe 3HAUEHUS, TOUKH
AKCTpEMyMa.

24. BepuuHsl, pedpa, rpaHd MHOTOTPAHHUKA.

25. MHororpasHssle yribl. Beimykible MHOrorpanHuku. Teopema Ditniepa.

26. IIpusma. [Tapannenenunen. Ky6.

27. Iupamuna. Terpasap.

28. LlwmHap 1 KOHYC.

29. ®opmynsl 00beMa Guryp.

30. IlonsaTuHe 0 mpenene nocie0BaTeIbHOCTH.

31. IlonsTue o mpou3BoaHON (QYHKLINHU, €€ TEOMETPUUECKUN U (PU3UYECKUN CMBICI.

32. IIpou3BoaHbIE OCHOBHBIX 2JIEMEHTAPHBIX (DYHKIHH.

33. Bropas npou3BojHasi, €€ TeOMETPUUECKUN 1 PUINUECKHUI CMBICIL.

34. IlpuMeHeHHE ONPENEICHHOTO MHTErpajga Julsl HaXOXACHUs IUIONIaad KPUBOJMHEHHOU
Tparneuuy.

35. CoObITHE, BEPOSITHOCTD COOBITHS, CII0KEHNE U YMHOKEHUE BEPOSTHOCTEH.

36. IloHsATHEe O HE3aBUCHUMOCTH COOBITHUH. J[MCKpeTHas ciydaliHas BEJIUYMHA, 3aKOH €€
pacnpeneseHusl.

37. IlpeacraBnenue  AaHHbIX  (TaONMLBI,  JOUarpaMMbl, rpauku), TeHepajbHas
COBOKYITHOCTb, BBIOOpKa, CpeiHee apudMeTHueckoe, MeinaHa.

38. PanmoHanbHbIE, MPPALMOHAIBHBIE, ITOKA3aTEIbHBIE 1 TPUTOHOMETPUYECKUE YPABHEHHUS
U CUCTEMBI.

39. PanuoHanbHble, HUpPpALMOHAIbHBIE, TMOKA3aTEIbHbIE W  TPUTOHOMETPUUYECKHUE
HEPABEHCTBA.

40. Merox untepBanoB. M300paxeHne Ha KOOPAMHATHOMN MIOCKOCTH MHOKECTBA PEIICHUN
YPaBHEHUH U HEPABEHCTB C IByMsl IEPEMEHHBIMU U UX CHCTEM.

Ilpakmuka
1. Pas0eiite uncma mo kmaccam: Q, I, Z, N

7
9; -33; 5 +/15,3.
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11.

12.

13.
14.

15.
16.

17.
18.
19.

20.
21.

22.

23.
24.
25.
26.
27.

28.

[IpeoOpa3yiiTe (Te ’TO HEOOXOAUMO) U OIIPECTUTE ACHCTBUTEIHHYIO 1 MHUMYIO

YaCTU KOMIIJIICKCHBIX YHUCCJI:
a)z=a+ib, b)z=—-4+2i, c)z=2i+3i—1, d)z=13.

Brruucnure: a) 25§ * 125§, b) ((g)“) : (3)20.6.

3

~N

S -7 4, 44 12, 141

3 7%5 3%x 4 3+4% 3

—) , b) , C )
123 350

Berunciure: a) ( 3
1571 % 27
Breraucnure: a) log, % ,0)log;1,8)logs 5 + logg 3.

ITepecekarorcs nu npsmble 3x+4y-1=0 u 2x+3y-1=0?
[TapamnensHa u ipsimass AB koopauHaTHOM 110ckocT Oyz, ecnu A(2,3,0) u B(4,-1,-
7)?

) y+1 _ z-11

o v X
Hailinute yron, cuHyc M KOCHHYC yria, 0Opa30BaHHOIO HpsIMOH 3= 5, - ¢

IUIOCKOCTBIO 2X +2z — 1 = 0.
HaiinuTe yros Mexay AByMs IPaHsSMU MPABUIILHOTO TETPadIpa.

. AByrpansbiii yron paBeH 30°. Ha onHOI rpaHu ApBYrpaHHOro yrJja JlaHa Touka B,

paccTosiHue OT KOTOpoil 1o pedpa paBHO 24 cM. UeMy paBHO paccTosiHUE OT TOUYKH B 110
BTOPOI rpaHy IByTpaHHOIO yria?

Maker npsimoyronsauka ABCD co croponamu a u b nporuyt no nuaronanu BD rak,
yt0 1ockoctd BAD u BCD B3aumuo nepnienaukyisipasl. Haiinure AC.

B pesynpraTe mapamienbHOro nepeHoca BepmMHbl - kBagpara ABCD mepexonst
COOTBETCTBEHHO B  BepmMHbl  kBaapata A|Bi1CiD;.  Haiigute  xoopauHathbl
touek By, Cy, D1, ecnu A(1;-2), A1(5;6), B(4;2), C(0;5), D(-3;2).

Boruauciute: a) Ci;  6) A3; B) Ps.

Haiiure ckanspHOe Ipon3Be/ieHre BeKTopoB a u b, ecim |a|=2, |b|=5, 4(a, E)Z%.
Haiitu nnuny Bekropa a=(1;0;—4).

Hcnonb3ys TpUroHoMeTpudeckye (popMyJIbl, YIPOCTUTh: A=(sin a + cos a)?-sin 2a.
Hcnone3ys GpopMyIbl NpUBENEHUS, BBIYUCIUTS! cos(%ﬂ —-a).

V2
Pemmre ypasnenne cosx = ——.

. V3
Pemmre HepaBeHCTBO Sinx = — -

1 V3
Breruncnute: a) arccos 0; b) arccos 5 —arccos—; ¢) arccos(—1).

[lycts X — uucno, BblMaBilee HAa UrPAJIbHOM KOCTHU NMpU OJHOM Opocke. Hamuimmre
3aKOH paclpeeNICHNUs CIIyYalHON BEIUYUHBI UTPAIBHON KOCTH.

BpruncnuTe MareMaTH4ecKOe OXUJAHUE JUCKPETHOM CIyYailHOM BEIWYUHBI X,
3aJJaHHOU PAJIOM:

X; -1 2 5 10 | 20
p; | 01 | 02 ] 03] 03/ 0.1
Hcnonb3ys onpeieneHue UeciieioBaTh Ha YeTHOCTh M HEYETHOCTh CIIETYIOINe
dynxuunm: a) f(x)=2x*-3x%+6; b) f(x)=8x3-7x; c) f(x)=x*-x+5.

Haiiute skcrpeMymsl Gyrknuu y = In (x2 — 6x + 10).

Haiitn 00beM nmpaBUIBHOM TPEYTOIBbHOM MPU3MBI, KaXKa0e peOdpo KOTopoil paBHO 1.
JlaH npaBUIIBHBIN MHOTOTPAaHHUK, Y KOTOPOTo 4 BepIIuHbI, 6 pedep u 4 rpaHu.
[IpoBeputs TEOpEMY Diinepa.
Jlana npaBuibHas IpU3Ma, y KOTOPOU YETHOE YHCIIO CTOPOH OCHOBaHuA. Crenarp
YEpTEkK U yKa3aTh LEHTP CHMMETPHUH TaHHON IIPU3MBI.
N3BecTHO, uTO BemMunHA pedpa TeTpadapa paBHseTcs 6. HailTu muiomaas moBepXHOCTH
TETpadapa.
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29.
30.

31.

32.
33.
34.
35.

36.

37.

38.

39.

40.

Haiiti 00beM muIIMHIIpa, €CITU TUIOMAL €0 OCHOBAHUS POBHIETCS 7, a BRICOTA 3.
CeueHue Tena MIOCKOCThIO, MEPIEHAUKYIAPHOM K ocu OX U MPOXOSAIIEH Yepe3 TOUKY

o 1 o
C a6CHI/ICCOI/I X, ABJIICTCA KBaApaTOM, CTOPOHA KOTOPOI'O paBHA —. Haiitn 00beM 3TOrO
X

TCIa.

Hatinure nmpenen GyHKIuu }Cilr(l) (xzx:/ yz).
y—0
Haiigure npoussoanyto dynkuuu f(x), ecmu f(x) = (2x3 — 1)%.
Haiigure npousBoanyto ¢pyukiun f(x) = (cosx)*.
Haiimure nuomans GUIyphl, OrpaHMYEHHOM TuHUAME Y = x2,y = 0,x = 1,x = 2.
HaiiTu BTOpYI0 NPOM3BOAHYIO GYHKLIMU Y = Sin? g

CKOJIBKMMH c1I0OcO0aMH MOKHO BBIOPATh CTAPOCTY KJlacca M €ro 3aMECTUTENIS, €CIIH B
kiacce yuurcs 20 uenoBek?

Brruuciaure MmaTeMaTH4YECKOE OKUJAHUE, JUCIIEPCHIO, CPEIHEE KBAIPAaTUYECKOe
OTKJIOHEHME TUCKPETHOM CIIy4alHOM BEIMYHMHBI X, ONPEIEIAEMOM KaK KOJIMYECTBO
CTYZCHTOB B Hayra/l BBIOpaHHOM IpyIIie, UCIOJb3Ysl CAeyIOIUe JaHHbIE:
X 8 9 10 11 12

P 0.2 0.1 0.3 0.2 0.2
[Tpu MexaHnuecKoM BEIOOPOYHOM crioco0e 00ciIe10BaHUS COLUATBHOIO MOJI0KEHUS

1000 cemeit BEIIBICHO, YTO JIOJI Majgoo0eCIIEUeHHBIX ceMel cocTaBmia w = 0,3
(30%) (BeIOOpPKaA ObLIA 2%, T.€. n/N = 0,02). Heo6XoaumMo ¢ ypOBHEM JOCTOBEPHOCTH P
= 0,997 onpeaenuTh MoOKa3aTelb P MaI00OCCIICUCHHBIX CEMEH BO BCEM PErHOHE.

Pemmre ypaBuenue 5 — 5tg (2?71: - 4x) = 0.

V3
Pemnre HepaBeHCTBO ctgx < — <
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MHUHHUCTEPCTBO HAYKH U BBICHIEI'O OFPA3OBAHUS POCCUMCKOM
OEJEPALIUA
®EJEPAJTIBHOE 'OCYJAPCTBEHHOE BIOJ’)KETHOE OBPA30OBATEJIBHOE
YUYPEXJIEHHUE BbICIHIEI'O OBPA3OBAHUSA
«YOUMCKHUN YHUBEPCUTET HAYKHM U TEXHOJIOI UiA»
HucTuTyT cpeanero npogecCHOHAIBHOIO 00pa30BaHUs

[TPOMEXYTOYHAS ATTECTALMA
no aucuumumae COO0.01.07. Maremartuka
(6a30Bast MOATOTOBKA)

3K3AMEHAIIMOHHBINA BUIET Ne 1

1. Llenble, nelicTBUTEIbHBIE, PALIMOHATIBHBIE U KOMIUICKCHBIE YUCIIA.
2. CayyaiiHasi TUCKpeTHas BEIMYMHA U €€ 3aKOH pacIpe/leiIeHHUS.
V3

3. Pemute HEpaBEHCTBO ctgx < — 5

4. Cucmema OUCHUBAHUA KOMNnJieKma DOoC MmMeKyu,ec0 KOHmpoJjia u npome:)fcymoquoﬁ
ammecmauuu

Kputepuu onenuBanus pe3y/jibTaToB IK3aMeHa

Kpurepuu oneHku:

Ouenka «5» BBICTABIAETCS CTYJIEHTY, €CJIM CTYJIEHT Jlajl TOJIHbIE, Pa3BEPHYThIE OTBETHI HA
BCE TEOpETHYECKHEe BOMPOCHl Ouiera, MPOJEMOHCTPUPOBANT 3HaHHWE (DYHKIIMOHAIBHBIX
BO3MOKHOCTEH, TEPMUHOJIOTHH, OCHOBHBIX JIEMEHTOB, YMEHUE MIPUMEHSATh TEOPETUUECCKUE 3HAHUS
IpU  BBINIONHEHUHM TMpakTUdeckux 3anaHuil. CTyaeHT O0e3 3aTpyJHEHH OTBETHJ Ha BCE
JIOTIOJTHUTENIbHBIE  BOMpPOCHL. [IpakThueckass dacTh pabOTHI BBIMOJHEHA TOJHOCTHIO  0e€3
HETOYHOCTEH U OIIHOOK;

Ouenka «4» BBICTaBJISETCS CTYJEHTY, €CIH CTYACHT PacKpbUl B OCHOBHOM TEOPETUUYECKUE
BOIIPOCHI, OJIHAKO AOIYIIEHbl HETOYHOCTH B OIPEAEICHUH OCHOBHBIX NMOHATHH. [Ipum oTBeTe Ha
JIOTIOJTHUTEILHBIE BOMPOCHI JOMYIIEHBI HEOOIbIINE HETOYHOCTHU. [Ipy BBHIMOTHEHUHN MPAKTHYECKOM
yacTy pabOoThI JOMYIIEHBI HECYIIECTBEHHBIEC OIINOKH;

Ouenka «3» 0aIoOB BHICTABISAETCS CTYJIEHTY, €CIIU MPU OTBETE HA TEOPETHUECKHE BOMPOCHI
CTYJEHTOM JOMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK B TOJIKOBAHWU OCHOBHBIX TMOHSTHUH.
Jloruka ¥ TOJNIHOTAa OTBETAa CTPAJAIOT 3aMETHBIMU HU3bSHAMHU. 3aMETHbI MpoOensl B 3HAHUU
OCHOBHBIX METO0JI0B. TeopeTnyueckne BOMPOCHl B LIETOM HU3J0KEHBI IOCTaTOUYHO, HO C MPOIYCKAMHU
Marepuana. VmerTcss TpUHIUIIUATBHBIE OMMOKK B JIOTHKE TOCTPOCHHUS OTBETa Ha BOIPOC.
CTyAeHT He pelIul 3ajauy WIN P PEIIeHUN JOMYIIEeHb TPyOble ONTHOKY;

Ouyenka «2» 0anjoB BBICTABIACTCS CTYACHTY, €CIM OTBET Ha TEOPETUUYECKHE BOIPOCHI
CBUJIETEJILCTBYET O HETMIOHUMAHWM M KpailHE HEMOJHOM 3HAHMM OCHOBHBIX MOHSATUA U METOMOB.
OOHapy>KHBaeTCsl OTCYTCTBHE HABBIKOB MPUMEHEHHS TCOPETHUYECKUX 3HAHWKM TPU BHITTOJHCHHUH
MpaKkTUYeCKUX 3alanuil. CTyJIEHT HE CMOT OTBETUTh HU Ha OJIUH JOTIOJHUTEIBHBIM BOIPOC.

Kpurtepun onieHuBaHus NpaKTHYECKUX PadoT:

Otmetka «5» [IpakTuueckast paboTa BHINIOJIHEHA B TIOJTHOM 00beMe ¢ cOOII0AeHnEM HEOOXO0JMMO
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nocienoBaTeabHOCTH. OOydarommuecss pabdoTald TMOJHOCTBIO  CaMOCTOSITENBHO:  MOA0O0pan
HEOOXOMUMBIC [UISl  BBIMIOJHEHHS TpeiaracMbix padOT WMCTOYHWKK 3HAHWN, IOKa3alu
HE0OXOIUMBIC JIJISl IPOBEICHUS MPAKTHYECKUX U CAMOCTOSATEIBHBIX Pa00OT TEOPETUYECCKHIE 3HAHUS,
MPAKTUYECKHE YMECHHS U HaBbIKU. PaboTta odopmileHa akkypaTHO, B ONTUMAIBHOHN Jist PUKCAlUn
pe3yJIbTaToOB hopMme.

Otmerka «4» [lpakThdeckas WM CcaMOCTOsTEIbHAs padOTa BBHIMOJTHEHA CTYJICHTAMH B
MOJJHOM O0BEME M  CaMOCTOATENbHO.  JlomycKaeTcss  OTKIOHEHHE OT  HEOOXOIMMOM
MOCJICIOBATEIPHOCTH BBIMOJTHCHHSI, HE BJIHSIONICC HA MPABWIBHOCTh KOHEYHOTO pe3yJbTara
(mepecTaHOBKA ITyHKTOB THIIOBOT'O TUTaHA, MIOCJICIOBATEIbHOCTD BBIITOJIHIEMBIX 3aJaHHi, OTBETHI Ha
BONPOCHI). Mcrnonp30BaHbl yKa3aHHbIE MCTOYHUKM 3HaHWMN. PaboTa mokaszana 3HaHHE OCHOBHOTO
TEOPETUYECKOI0 MaTepuaja W OBJAJCHHE YMEHHSIMH, HCOOXOAMMBIMH JUISI CaMOCTOSTEIBHOIO
BBITIOJTHEHUST paboThl. JlOMyCKalOTCs HETOYHOCTH U HEOPEIKHOCTh B O(QOPMIICHUU PE3yIbTaTOB
paboTHI.

Otmertka «3» [IpakTudeckas paboTa BHIMOTHEHA W 0POPMIICHA ¢ TIOMOIIBIO TIPETIOaBaTerIs.
Ha BrInosiHeHHEe paObOThI 3aTpayeHO MHOT'O BPEMEHH (JIaHa BO3MOXKHOCTB JOJCNIaTh padoTy J0Ma).
CTyfeHT moKa3aJ 3HaHUS TEOPETHYCCKOrO0 MaTepuaia, HO HWCIBITHIBAIN 3aTPyJHEHUS IPU
CaMOCTOSITEIILHOM paboTe CO CTATHCTUYCCKUMHU MaTepUaIaMHU.

OtMmeTtka «2» BricTaBisercst B TOM ciiydae, KOrjia CTYJICHT OKa3aJics He MOATOTOBICHHBIM K
BBITNIOJIHCHHUIO 3TOM paboThl. [lonmydeHHBIE pe3yJIbTaThl HE IMO3BOJISIOT CIENATh IPABHIbHBIX
BBIBOJIOB M IIOJIHOCTBIO PACXOASTCS C TIOCTaBICHHOW IieNbl0. OOHApYKEHO IIJIOXO€ 3HaHWE
TEOPETUYECKOTO MaTepHaja U OTCYTCTBUE HEOOXOAMMBIX YMEHHIA.

Kpurepun oneHuBaHMs KOHTPOJILHBIX padoT:

Otrmerka «5» Pabora BbIMONHEHAa TOTHOCTHIO, B JIOTHUYECKUX PACCYXKICHHUSIX H
000CHOBAaHUAX HET MPOOENIOB U OLIMOOK; B PELIEHMM HET MaTeMAaTUYECKUX OIIMOOK (BO3MOXKHA
0JlHa HETOYHOCTb, ONHMCKA, HE SBJISIOIIASACS CJIEICTBHEM HE3HaHMs WJIM HEIOHMMaHUS y4eOHOro
MmarepHana);

Otmerka «4» paboTa BBINOJIHEHA TOJHOCTBIO, HO OOOCHOBAHHMS IIAroB pEHICHUs
HEI0CTaTOYHBI (€CIM yMEeHUs 000CHOBBIBATh PACCYXkJIEHUS HE SBJSUIUCH CIIEHUATBHBIM 00BEKTOM
IIPOBEPKH ); AOMYIIEHa OJ{HA OIIMOKa UK JIBa-TPU HEJ0UYEeTa B BBIKJIAJKAX, YepTexax WiH rpaduxax
(ecu 3TH BUIBI pabOTHI HE SIBISUTUCH CIEIMATIBHBIM 00BEKTOM IMPOBEPKH);

Otmerka «3» pgomyiieHbl O6osnee ogHOW omMOKM win Oojiee JBYX- TPEX HEJOUYETOB B
BBIKJIQ/IKaX, 4epTekax WM rpaduka, HO ydaluiics BianeeT o00sg3aTeNbHBIMH YMEHHUSMHU I10
IIPOBEPSIEMOU TEME.

OtmeTka «2» JOMyLIEHBl CYIIECTBEHHBbIE OIIMOKM, MOKAa3aBIIWe, YTO YdYalluiics He
BiaJieeT 00s3aTeNbHBIMU 3HAHUSAMM [0 JaHHOH TeMe B IMOJHOW Mepe; paboTa IMoka3ana MOJHOe
OTCYTCTBHE Y Yyuyalllerocsi o00s3aTeNbHBIX 3HAHUH, YMEHMH 110 TMpOBEpSIEeMO Teme WIU
3HAYUTeNIbHAs YacTh PaOOTHI BHIMOJIHEHA HE CAMOCTOSITEIBHO.
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