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1. OBIIIASI XAPAKTEPUCTHUKA PABOUYEHN TPOTPAMMBbBI JUCIIUILJIAHBI
0OO/.13 MaTemaTtuka

1.1. MecTo AucHMILNIMHBI B CTPYKTYPe OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbI:

Jucuunmmuaa OQO/.13 Maremartuka

SABJISACTCS

00s13aTeNIbHON  YacThi0 00A3aTENIbHBIX

obmieoopazoBarenpHblx jguctuiind OOIT B cootBerctBum ¢ ®I'OC CIIO mo 23.02.07
Texnuueckoe 00CayKMBaHUE U PEMOHT aBTOTPAaHCIOPTHBIX CPEACTB.

1.2. He.]'lb U INIAHUPYEMBIE PE3YyJbTAThl OCBOCHUA JUCHUIIJIUHDBI:

Conepxanre mporpamMmbl 00IIe00pa30BaTENbHON TUCHUILIMHB MaTeMaTHKa HampaBJiIeHO Ha
JOCTIKEHHE PE3YJbTAaTOB €€ u3ydeHus B cooTBeTcTBUU ¢ Tpeboanusimu ®I'OC COO c yuerom

npodeccronanbHoil HanpasiaeHHoct ®I'OC CIIO.

Oco0oe 3HaueHue nucuUIUIMHA uMeeT rpu opmuposanuu u passutuu OK 1, OK 2, OK 3, OK 4,
OK 5, 0K 6, OK 7.

O6mmue Il1anupyemMble pe3yJbTaThbl 00yYeHHUsI
KOMITIeTeHIIUH Oomue JucuunjnHapHble

OK 01 BeiOuparh | -rOTOBHOCTh K TPYy, OCO3HAHHWE | -BJIAJICTh MEeTOoJaMu JIOKa3aTeNbCTB,
CHOCOOBI LIEHHOCTH MacTepCTBa, | alrOPUTMAMHU PEIICHUS 3a/1a4;

pelIeHus 3aaa4u Tpyaonooue; -yMEHHE (hopMyIUpOBaTH OTIpEIeIICHUS,
npoh)eCCHOHaIbH | -TOTOBHOCTh K AKTHBHOM | aKCHMOMBI U TEOPEMbI, IPUMEHSATh MX, IIPOBOAUTH
Ol IeITEIBHOCTH | IEATSILHOCTH TEXHOJOIMYECKOM | JOKa3aTeNbHbIC PACCY)KICHHS B XOJ€ PEIICHUS
MPUMEHUTEILHO | M COLIMAJIbHOW HAlpaBJICHHOCTH, | 3aJad;

K pa3InIHbIM CITIOCOOHOCTH WHHUIINAPOBATh, | - YMETh ONEPUPOBATH IIOHATHUSMHU: CTEICHb
KOHTEKCTaM IJIAHUPOBAaTh W CAaMOCTOSTEIBHO | YMCIIa, Jiorapu(M dYKciia; YMCHHE BBIMOIHSATD

BBITIONHSATH TAKYIO I€ATEIbHOCTD;
- WHTEpEC K Pa3IMIHBIM cdepam
npodeccruoHanTbHON
JeSITeTbHOCTH.
OBnanenue
y4eOHBIMU
JEUCTBUSAMU:
a) 6a30BbIC JIOTHYCCKUE NEHCTBHUS:
-CaMOCTOSITENTEHO
(hopmynHpoBaTh u
aKTyaJu3UpPOBaTh mpobiemy,
paccMmaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBIUBATh CYIIECTBEHHBIN
MPU3HAK WA OCHOBAHHUS  JUISA
CpaBHEHHUs, KiIacCH(UKAUN U
0000111eHNS;

-ONpPEeeNiTh METH JEATEIbHOCTH,
3a/1aBaTh MapaMeTpbl U KPUTEPHH
WX JIOCTUKEHUS;

- BBISIBIISATh 3aKOHOMEPHOCTH H
MIPOTHUBOPEUHS B
paccMaTpuBaeMbIX SIBICHUSX;

YHUBEpPCAJIbHBIMHU
TIO3HABATCIIbHBIMHU

BBIUMCJICHWE 3HAYeHWH W TMpeoOpa3OBaHUs
BBIPQXEHUH CO CTENeHsSAMU W JIorapupMamu,

npeodpa3oBaHuUs JIPOOHO-PATMOHATTEHBIX
BBIPAKEHU;

- YMETh OIIepPUPOBATH TTOHSITHSMH:
palrrioHaNbHEIE, HppaoHaIbHEIE,
MOKa3aTeNnbHbIE, CTEIIEHHBIE, JTIOTapru(MUIeCKue,
TPUTOHOMETPUIECKHE ypaBHEHUS u

HEpPaBEHCTBA, UX CUCTEMBI;

- yMeTb ONEpUpOBaTh MNOHATHIMHU: (PyHKUHMS,
HeTpepbIBHAS ¢byHKLU, MIPOU3BOIHAS,
nepBooOpasHasi, ONpeAeIeHHBIN HHTErpal;
-yMeTb HaXOAWTh MPOU3BOIHBIC 3JIEMEHTAPHBIX
(yHKUUH, HCTIONIB3YsI CIPABOYHBIE MaTEpHAIbL;
-MCCIIEA0BaTh B MPOCTEHIINX Caydasx (PyHKUHUU
Ha MOHOTOHHOCTb, HAXOAWTh HAMOOJBIINE U
HauMEHbIINE 3HAYCHUS (YHKIIMIA;

-CTPOHUTH rpaduku MHOT'OYJICHOB c
UCIIOJIb30BAHMEM ammapaTa MaTeMaTHYeCKOro
aHalu3a;

-IIPUMEHSATH MPOU3BOIHYIO IPU PEIICHUH 3a1ad
Ha JIBI)KCHHUE;

- BHOCUTb  KOPPEKTHBBl B | -pelIaTh NPaKTHKO-OPUEHTUPOBAHHbIC 3aJaUH HA
JeATETBHOCTD, OLICHMBAThH | HAaMOONBIIME ¥ HAaWMEHbIIME 3HAYCHHUs, Ha
COOTBETCTBHE pe3yIbTaTOB | HAXOXKAECHUE MYTH, CKOPOCTH U YCKOP CHHUS;
eI, OLICHUBATh pucKH | - YMETb OIIEpUpPOBATH MOHSATHSIMH:
MOCIIEACTBUN ACATEIBHOCTH; pauMoHanbHas ¢byHKLuS, MoKa3aTelnbHas
¢$yHKUWS, CTEIeHHAas ¢$byHKLUA,
norapudmuyeckas ¢dyHKLUS,
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-pa3BHBaTh
MBIIIICHHE npu
KU3HEHHBIX MTPOOIEM
0) 0a30BBIC WCCIIEIOBATEILCKUC
JIEUCTBUS:

-BJIaJACTh HaBBIKaAMH y‘-IC6HO'
UCCIIEI0BATENbCKON U NIPOEKTHOM
JACATCIbHOCTH, HaBbIKaMH
paspemieHus mpooeM;
-BBISIBJIATDH

KpeaTUBHOE
pelieHuu

MPUYMUHHO-
CIIE/ICTBEHHBIE CBSI3U u
aKTyaJIn3UpPOBATh 3azauy,
BBIJIBUTATh TUIIOTE3Y €€ PelIeHus,
HaXOAUTh apryMeHThI IniE:
JI0Ka3aTelbCTBA CBOUX
YTBEPKIECHUH, 3a]1aBaTh
MapaMeTpbl U KpUTEPUHU PELIEHUS;
-aHaJIM3UPOBATh TMOJYyYEHHbIE B
XoJie peueHus 3aJ1auu
pe3yabTaThl, KPUTHUYECKU
OIIEHWBaTh WX JIOCTOBEPHOCTb,
MPOrHO3UPOBaTh M3MEHEHHUE B
HOBBIX YCIIOBHSIX;

- yMETh IMEPEHOCUTb 3HAHUSA B

MMO3HABATENBHYIO u
MIPAKTHIECKYIO obmacTu
KHUIHEEATELHOCTH,

-yMeTb WHTETPHUPOBATH 3HAHUS W3
Pa3HBIX MPEAMETHBIX 00J1acTei;
-BBIJIBUTATh HOBBIC HJIEH,
npenaraTh OpUTHHATHHBIC
MOIX ObI Hu perIeHus "
CIIOCOOHOCTh UX HCIIOJIb30BaHUS B
TMO3HABATEIFHOM W  COIUAITLHOM
TIPaKTHKE

TpUroHOMeTpHYeckue  (yHKUUH, oOpaTHBIC
(yHKUINU; yMEHUE CTPOUTH TpaQuKu U3y4EHHBIX
(yHKUUH, HCTIONB30BAThH TPAQUKH IPH U3yIEHUH
MIPOLIECCOB U 3aBUCUMOCTEN, MPH PELICHUH 33734
U3 Jpyrux Yy4eOHBIX MPEAMETOB M 3ajad M3
peanmbHOM  KU3HH;, BBIpaXaTh  (QOpMyIaMH
3aBHCHMOCTH MEX/y BETMUYUHAMUY;

YMeTh pemaTh TEKCTOBBIE 3aJ]a41 Pa3HbIX THUIIOB
(B TOM 4yMcne Ha MPOLEHTHI, IOJM U YacTH, Ha
JBWXEHHE, paboTy, CTOMMOCTh TOBAPOB H YCIYT,

HaJOTH, 3aJayd U3 o0JacTu  yIpaBICHUS
JUYHBIMH W ceMeiHbIMH  (uHaHCAMM);
COCTAaBJISITh BBIPAIKEHUS, YpaBHEHHS],

HEPaBEHCTBA M UX CHCTEMBI 10 YCIIOBHIO 3aJ1a4H,
WCCTIe/IOBATH MTOYYEHHOE PEIICHNE U OIICHUBATh
MPaBJION0A00HOCTh PE3yIbTATOB;

-yMETh ONEPUPOBATL IOHATHUAMU: CpEIHEE
apudmeruueckoe, MeAMaHa, HAUOOJbIIEe WU
HauMeHblllee 3HAyeHWs, pa3Max, JUCIIEpCus,
CTaHJAPTHOE OTKJIOHEHHE YUCIIOBOTO Habopa;
-yMETh H3BJICKATD, MHTEPIIPETUPOBATH
WH(pOPMAIHIO, TIPECTABICHHYIO B TaOJIHIIaX, HA
JuarpamMmax, rpadukax, OTpakaronryto CBOWCTBA
PC€ajIbHBIX MMPOLECCOB U SIBJICHI/Iﬁ; IIpEACTaBIATH
UH(OPMAITHIO C TOMOIIBIO TAOJIHUI[ ¥ THarpamm;
- HMCCJEIOBATh CTAaTHCTUYECKHE AAHHBIE, B TOM
YHCIIe C IPUMEHEHNEM TpapUuecKuX METOIOB U
3JIEKTPOHHBIX CPEICTB;

-yMETh OIEPUPOBATHh TOHATUIMU: CIIydalHbIN
ONBIT W CIy4ailHOe coObITHE, BEPOSTHOCTH
CIIy9alHOTO  COOBITHS; YMEHHE BBIYHCIATH
BEPOSITHOCTh C WCIIOJIb30BAHHEM TpadUIecKux
METOJIOB; TPHUMEHATH (OPMYINBI CIOXKEHHS U
YMHO)KEHHSI BEPOSTHOCTEH, KOMOWHATOpHBIE
(haxTel 1 (hOpMYIIBI TIPH PELICHUH 337134,

- OIEHWBATh BEPOSTHOCTH PEATHHBIX COOBITHIA;
3HAKOMCTBO CO CIIyYalHBIMH BEIMYMHAMU,
YMEHHE TPUBOAUTH TIPUMEpPHl  TPOSBICHUS
3aKOoHa OONBIIMX YHCET B MPHUPOIAHBIX U
OOIIIECTBEHHBIX SBJICHUSX;

-yMETh  ONEPUPOBATH  TOHATHUSMHU:  TOUKA,
mpsiMasi, TNIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHBIN
yroI, CKPETUBAIOIIHECS IpsIMBIE,
MapajulelbHOCTh W TEePHEHIUKYIIPHOCTH
MPSIMBIX U TUIOCKOCTEH, Yrol MEXIY MPSMBIMH,
YTOII MeXAY MPSMOHN H TIOCKOCTBIO, YTOIl MEXKTY
TUIOCKOCTSIMH, ~ PAacCTOSSHME OT TOYKH  JIO
TUIOCKOCTH, PACCTOSHUE MEKIY TMPSMBIMH,
paccTosiHMEe MEXAy IUIOCKOCTSMHU; YMEHHe
WCIIOJIH30BaTh TPH pElIeHUH 3a7[ad N3y4YeHHbIE
(hakTHI ¥ TEOpPEMBI TNIAHUMETPUH;

~YMCHHUC OICHUBATH pasMephbI 00BEKTOB
OKPYXaromero Mupa,
-YMCThb OIICPUPOBATH IIOHATHUAMMU

MHOTOTPaHHUK, CEYEHHE MHOTOrpaHHHKa, KyO,
napajenenumnes, npusMa, nupamuaa, Gpurypa u
MIOBEPXHOCTh BpallleHUs, IUINHJP, KOHYC, 1ap,
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cdepa, ceyeHns: GUrypsl BpalleHHs], TIOCKOCTS,
Kacaromasicss  cepbl, LWIMHAPA, KOHYcCa,
IUIOIalb TIOBEPXHOCTH MHUPAMUABL, TPU3MBI,
KOHyCa, IWIMHIpA, IMJomanb cdepsl, o0beM
Ky0a, MPSAMOYrOJILHOTO  Hapaiieienumnesna,
NUpaMUIbL, TIPU3MBL, [MUIHHApA, KOHYca, IIapa;
yMeHHEe  U300pakaTb  MHOTOTPaHHUKA U
IMMOBCPXHOCTHU BpallICHUA, UX CEYCHUA OT PYKH, C
IIOMOIIBIO YCPTECKHBIX HUHCTPYMCHTOB u
9JIEKTPOHHBIX CPENCTB;, YMEHHE paclo3HaBaTh
CUMMCTPUTIO B MMPOCTPAaHCTBE, YMCHUE
pacro3HaBaTh MMPaBUJIbHBIC MHOI'OI'PAHHHUKH,
-YMETb OIICPHUPOBATH INOHATHUAMHU: JABUKCHHUEC B
MIPOCTPAHCTBE, MoJJ00HbIE ¢durypsl B
NPOCTPAHCTBE,  WCIOJNB30BaTh  OTHOIICHUE
TUIOIIA/IEH TTOBEPXHOCTEH U 00bEMOB TOJOOHBIX
(buryp TpH penieHny 3a1ad;

-YMETb BBIYUCIATE I'€OMETPUUYCCKHUE BCIMYNHBI
(mmHa, yroi, IUIOMAnh, OOBEM, ILIONIAJb
TIOBEPXHOCTH ), HCIIONB3YS U3yYeHHBIE (POPMYIIBI
U METO/IbI;

-yMETh OIIEpHUPOBATH TIOHATUSIMU:
IIpAMOYTOJIbHasA CHUCTEMA KOoOpAuHaT,
KOOpAWHATBI TOYKH, BEKTOD, KOOpAWHAThI
BEKTOpA, CKAISIPHOE TIPOU3BEICHNE, YTOI MEXKILY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOHM3BEIECHUE
BEKTOpa Ha YHCJIO; HaXOOUTh C ITOMOIIBIO
M3YYEHHBIX (opMyn KOOpAMHATHI CepearHBI
OTpe3Ka, PaCCTOSHUE MEXAY ABYMS TOUKAMHU;
-yM€Th BBIOWPATh TOIXOIAIINN H3yIECHHBIHA
METOJ| JJsl pEIIeHWs 3aJadd, paclo3HaBaTh
MaTeMaTtndeckue (akTel W MaTeMaTHYecKue
MOJIEId B TPHPOMHBIX W  OOIIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, yMEHHE IIPHUBOANUTH
MIPUMEPHI MaTeMaTHIECKUX OTKPBHITHH
POCCHICKON U MUPOBOW MaTeEMaTUYECKON HAYKHU.
- YMETh OIepUPOBATH MOHATHIMH: OIpPEEIeHNE,
akcMoMma, TeopeMa, CIENCTBHE, CBOWCTBO,
MpHU3HAK,  JI0KAa3aTeIbCTBO,  PABHOCHUJIbHBIC
dhopmynmupoBkm;  ymeHue  (OPMYITHUPOBATH
0o0paTHOe W TPOTHUBOMNOIOKHOE YTBEpPXKICHUE,
MPUBOJAWTh  TPUMEPHl HW  KOHTPIIPHMEPHI,
WCIIOJH30BATh METOJ MaTeMaTHIeCKOn
WHIYKIINW; MIPOBOJTUTH JTIoKa3aTeIbHbIC
paccyXIeHusl TIpH pEIIeHUU 3a]ad, OIEHWBATh
JIOTHYECKYIO MPABUIBHOCTh PACCYKIICHH;
-YMETh OIEPUPOBATh TMOHATHUSAMHU: MHOMECTBO,
MTOJIMHOXKECTBO, OIEPalid HaJ] MHOXXECTBaAMHU;
yMeHHe WCIIOJH30BATh TEOPETHUKO-
MHOXXECTBEHHBII  ammapar Juisl  OIHCaHUs
pearbHBIX MPOIECCOB W SBIICHHUM TPH PEIICHUN
3aJa4, B TOM 4HCJIE U3 JPYruxX Y4eOHBIX
IPEIMETOB;

-YMETb ONEPUPOBATH MOHATHAMH: rpad), CBAZHBINA
rpad, AepeBo, LMK, Tpad Ha MIOCKOCTH; YMEHHUE
3a/1aBaTh M OIMCHIBATH Tpadbl pa3IMYHBIMH




CIOCcO0aMu; UCTIONB30BaTh rpadbl MPU PELICHUH
3a/ay;

-yMeTb CBOOOIHO OINEPUPOBATH MOHATHAMHU:
COYETaHME, IEePECTaHOBKAa, YHCIO COYETAHUH,
YHCIIO0 epecTaHOBOK; OMHOM HbloTOHA; ymeHune
OpPUMEHATh ~ KOMOWHaTopHble  (akThl U
paccyXaeHus A pelieHus 3aaay;

-yMETh OIEpUpOBaTh MOHATHAMHU: HATypaJbHOE
YHUCIO, IEJ0€ YHCIO, OCTAaTOK IO MOAYIIO,
paluoHaIbHOE YHUCIIO, WPPALlMOHATBHOE YHCIIO,
MHOY€ECTBa HaTypaJbHBIX, LEJBIX,
paluoHaIbHBIX, JeWCTBUTENBHBIX YICe;
YMEHHE HCHOIb30BaTh MPHU3HAKU JAETHMOCTH,
HAaUMEHBIIUNA OOIIMI NEIUTelb U HAaUMEHBIIEE
obmiee KpaTHoe, anroput™m EBkimmma npu
pelieHny 3aj7a4y; 3HAKOMCTBO C Pa3TUYHBIMU
MO3UIIMOHHBIMU CHCTEMaMH CUHMCIICHHUS;

-yM€Th CBOOOIHO OIEPUPOBATH MOHITUAMU:
CTETeHb C IENbIM IIOKa3aTelieM, KOPEHb

HaTypaJIbHON CTEIleHH, CTETeHb c
pallMOHAJbHBIM  IIOKa3aTelneM, CTEHNEeHb C
JIEACTBUTENBHBIM (BEIIIECTBEHHBIM)

HIOKa3aTeleM, JIorapugm 4mcia, CHHyC, KOCHHYC
Y TAHTEHC MTPOM3BOJIBHOTO YHCIIA;

-yMeTh OIEepUPOBaTh IOHATHUSMH: TOXJIECTBO,
TOXXJIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEpaBEHCTBO, CHCTEMA YpaBHEHHU U HEPABEHCTB,
PAaBHOCHIBHOCTh YPaBHEHHUH, HEPAaBEHCTB U
CHCTEM, paIMOHAIbHBIC, HPpPAlHOHAIBHEIE,
HIOKa3aTelbHbIe, CTEIIEHHBIE, JIorapu(Mudeckue,
TPUTOHOMETPUYECKHE ypaBHEHHS, HEPABEHCTBA
U CHUCTEeMBI; yMEHHE pEIaTh ypaBHEHWS,
HEPaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3THIHBIX
IPUEMOB; pElIaTh YpaBHEHHUS, HEpaBEHCTBA M
CHCTEMBI C ITapaMeTPOM; IPHUMEHATh YPaBHEHHU,
HEpPaBEHCTBA, WX CHCTEMBl [UI  PEUICHHS
MaTeMaTHYeCKUX 3a/1ad W 3a7ad U3 Pa3IHMIHBIX
o0acrteil HAyKU W peaNbHOH XKU3HU;

-yMeThb CBOOOJHO OIEPUPOBATH MOHATHIMU:
rpaduk  QyHkimu, oOpatHas  QyHKIWS,
KoMro3unus (GYHKOHUWA, ITUHEWHas QYyHKIUS,
KBaapaTHuyHas (YHKIHsS, CTEIeHHAs (YHKIUS C
HelNbIM  TIOKa3aTelieM, TPUTOHOMETPHUYECKUE
(byHKIIMN, 0OpaTHBIE  TPUTOHOMETPHYECKUE
(hyHKIIMYM, TIOKa3aTeldbHas W JIOTapr(pMHUUIecKast
(hyHKITMHM; yMEHUE CTPOUTHh Tpaduku (yHKIHH,
BBITIOJTHSATD npeoOpa3oBaHus rpadukoB
hyHKIHI;

-yMEHHE HCIONB30BaTh TpaduKu (YHKIUH U1
U3y4YeHHs TIPOIECCOB M 3aBHCHMOCTEH NpHU
pelIeHnH 3a1a4d U3 APYTuX y4eOHBIX MMPEIMETOB
Y U3 peajbHOM KHU3HU;

-BBIpaXKaTh (HOpPMyJaMH 3aBUCHMOCTH MEXIY
BEJIMYNHAMY;

-yMeHUuE CBOOOJHO OIEPUPOBATH HOHSATHAMMU:
YETHOCTh (DYHKLHH, MMEPUOAUYHOCTD (PYHKIMH,
OIpaHUYEHHOCTh  (DYHKLIMH,  MOHOTOHHOCTb
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(yHKUIUY, SKCTpeMyM (QYHKIHMH, HaMOOINbIICE U

HanMeHbIIee 3HAaYCHUS ¢byHKINU Ha
IPOMEXKYTKE; YMEHHE IPOBOAUTH UCCIIEIOBAHUE
(hyHKIUY;

-yMEHUE HCHONb30BaTh CBOMCTBa M TrpaduKu
(yHKUME U1 pelieHus] ypaBHEHUH, HEPaBEHCTB
W 3aJady C [apaMerpamu; u300pakaTb Ha
KOOPJAMHATHOM MJIOCKOCTH MHOXXECTBA PELICHUI
ypaBHEHUH, HEPABEHCTB U UX CHCTEM;

-yMeTh CBOOOIHO OIEPUPOBATH MOHATHAMHU:
MOCIe10BaTENbHOCTb, apudmernyeckas
mporpeccus, TeoMeTpudecKas  Iporpeccus,
OecKOHEUHO  yObIBalolIas  TeoMeTpHYecKast
MIporpeccus;

-yMEHHE 3a/laBaTh MOCJIEI0BATEIbHOCTH, B TOM
YHCIIe C TIOMOIIBIO PEKYPPEHTHBIX (GOPMYIT;
-yMETh OIepUpPOBAThH MOHSTHSIMU:
HEMPEPBIBHOCTh (PYHKIMH, aCUMITOTHI rpaduka
(GyHKUWUW, TIepBas W BTOpas MPOU3BOJIHAS
(yHKIMU, TEOMETPHYECKHH W  (U3NYeCKHi
CMBICIT TIPOH3BOJIHOMN, nepBooOpazHas,
OTIpENENeHHbI HMHTErpait, yMEHHWE HaXOIUTh
acuMnToTsl  Trpaduka  (YHKIUH;  yMEHHUE
BBIYUCIISTH MIPOHU3BOIHEIC CYMMBI,
NPOM3BEJCHUS, YaCTHOTO M  KOMITO3HUIIUU
(YHKIUH, HAXOIUTh ypaBHEHHE KacaTeIbHOU K
rpaduky GyHKIHH,

-yMEHHE WCHOIb30BATh MPOHU3BOMHYIO IS
ucclefioBaHn (YHKIWHA, IS  HaXOXICHUS
HAWIY4IIEer0 PEHIeHNus B NPHUKIAIHBIX, B TOM
qucIe COLIMATTEHO-Y)KOHOMHY ECKUX u
(m3muecknx  3amadax, UL ONpeneNeHHs
CKOPOCTH W YCKOpPEHHS; HAaXOAWThH IUIOMAAN U
00beMbl GUTYp C TIOMOIIBIO HWHTErpana;
TIPUBOJVTH MIPUMEpPHI MaTeMaTH4YeCKOTro
MOJIETMPOBAHUS c ITOMOIIIBIO
muddhepeHnaIbHBIX ypaBHEHHI;

-yMETh OIEPHPOBATH MOHSATHIMIE: KOMIUIEKCHOE
YHUCIIO, CONPSDKEHHBIE KOMIUIEKCHBIE YHCIa,
MOIyTh W apPryMEHT KOMIUIEKCHOTO YHCIIa,

¢dopma 3aIHCcH KOMIUTEKCHBIX qHCen
(reomeTpuueckas,  TPUTOHOMETpPHUYECKAas |
anredpaundeckas); yMeTh MIPOU3BO/IUTH

apupMeTHUYecKue IEHCTBUS C KOMIUIEKCHBIMH
YHCIaMH{; [IPUBOAUTH NPUMEPHI HUCIIOIb30BAHUS
KOMIUIEKCHBIX YHCE;

-yMeTb CBOOOIHO OIEPUPOBATH HOHATHAMHU:
cpeaHee apuMeTnvecKoe, MearaHa,
HauOoJplllee ¥ HaMMEHbILIEe 3HAYCHUS, pa3Max,
IUCIIEpCHsl, CTAaHAApPTHOE OTKIOHEHHE s
ONMCAaHMA  YWCIOBBIX  JAaHHBIX;  yMEHHE
UCCIIeIOBAaTh CTATHCTUYECKHE JaHHBIC, B TOM
YHcIie ¢ IPUMEHEHHEM IpauuecKuX METOAO0B U
3JIEKTPOHHBIX CPEICTB; rpadudecku
UCCIIeIOBaTh  COBMECTHBIE  HaOJIONEHHS C
MIOMOLIBIO TUarpaMM PacCeMBaHUS U JIMHEHHOM
perpeccuu;




-yMETb HaXxOOUTb BEPOATHOCTH COOBITHHA C
UCIIONIb30BAHUEM  TpaUYecKuX  METOJOB;
OPUMEHATh U1 pelleHus 3a7ad  (OpMYIIbI
CIIOKEHHS W  YMHOXCEHHS  BEPOSTHOCTEH,
¢bopMynly TONMHOM  BepOSTHOCTH, (OPMYIy
bepnymu, komOuHaTopHbIe HaKThl U HOpMYIHI;
OLICHUBATh BEPOSTHOCTU pEajbHBIX COOBITHH;
YMEHHUE OIepUpOBaTh MOHATHAMHU: CIydaifHas
BEIMYUHA,  paclipefeliecHue  BEepOATHOCTEH,
MaTeMaTH4YecKoe OXHIaHHWe, JHUCIepCHs |
CTaHJapTHOE OTKJIOHEHUE CIly4aliHOU
BEIMYMHBL,  (QYHKUMH  paclpelefneHus U
IUIOTHOCTH PaBHOMEPHOTO, MOKAa3aTebHOrO |
HOPMAaJbHOI'O pacrpeneneHui; yMEHUE
MCIIOJH30BaTh CBOMCTBa U3y4YCHHBIX
pacnpeaeneHuit TUIS peleHus 3a1aq;
3HAKOMCTBO C TIOHSTHSIMU: 3aKOH OOJIBIIMX
YKcell, METOIbl BBIOOPOUYHBIX HCCIICAOBAHHUIA;
YMEHUE TPHUBOAWUTH TIPUMEPHI  TPOSBICHUS
3aKOHa OOJIBIIMX 4YKCel B MPHPOAHBIX H
OOIIECTBEHHBIX SBJICHMSIX;

- yMerb cBOOOJHO ONEPHPOBATH MOHSATHIMHU:
TOYKa, TpsMas, TUIOCKOCTh, MPOCTPAHCTBO,
OTPE3OK, JIyd, TUIOCKUH yrojl, ABYTPaHHBIN yrod,
TPEXTPAHHBINA yrodi, IIEpECEKaroIuecs,
napajielbHble U CKpeIUBaloIIuecs IpsMBIE,
napajjielbHOCTh U INEPHEHIUKYIIPHOCTD
HOPSAMBIX U IJIOCKOCTEH, YIoJI MEXIY HIPSIMBIMU,
YroJI MEXIY IPSIMOM U INIOCKOCTBIO, YIOl MEXAY
IUIOCKOCTSAMH; YMEHHE MHCIIOIb30BaTh  IIPU
pELIEHUH 3a/1a4 U3y4deHHbIe (DaKTbl U TEOPEMBI
IUIAaHUMETPUHM; YMEHHE OLIEHMBATh pPa3MEpEI
00BEKTOB B OKPY)KAIOIIEM MHPE;

-yMeHHue OIIEpPHPOBATH TTOHSTHSAMH:
MHOTOTPAaHHUK,  CEYEHHE  MHOTOIpaHHUKA,
MIPABIIIBHBIN MHOTOTPaHHUK, nmpu3Ma,

nupaMuza, Gurypa M IOBEPXHOCTh BpAIIeHHS,
WIMHAP, KOHyc, mmiap, cdepa, pas3BepTKa
HOBEPXHOCTH, CEYEHUS KOHyca M IMIMHJPA,
napajuleNibHbIe OCH WJIM OCHOBAHHIO, CEYCHUE
mapa, IUIOCKOCTh,  Kacaromascs  cdepsl,
[WJIMHIPA, KOHYCa;

--yMEHHE CTPOUTHh CEYEHHWE MHOTOTPAaHHHKA,
n300pakaTb ~ MHOTOTPAaHHHUKH, (QUTYpHl U
HOBEPXHOCTH BpAILCHUS, UX CEUCHHS, B TOM
YHUCJIe C TIOMOIIBIO 3JIEKTPOHHBIX CPEICTB;
YMEHHE NPUMEHSTH CBOMCTBA T'€OMETPUYECKHX
¢uryp,  camocTosTeNbHO  (OPMYIMpPOBATH
ONpEe/eNIeHNs] H3y4aeMbIX (HUTYp, BBIJIBHIATh
THIIOTE3bl O  CBOWCTBaX W  IIPH3HAKax
reOMeTpu4YecKux (uryp, OOOCHOBBIBATH WIIN
OIIPOBEPraTh ux;

-yMEHHUE MPOBOIUTH Kiaccupukanuio Guryp mo
Ppa3IMYHbIM IpU3HaKaMm, BBITOJTHSATD
HE0OXOMMBIE AOIOJIHUTENbHbIE TOCTPOCHUS;
yMETb CBOOOIHO OIEpUPOBATh IOHSATHIMH:
wiomaas gurypsl, o6bem ¢GUrypsl, BeIWYMHA
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yria, paccTOSHHUE OT TOYKH [0 IUJIOCKOCTH,
paccTossHUE MEXKIy MpsMBIMU, pacCTOSHUE
MEXAY TIOCKOCTSIMHU, TUIOLIA b CPEPHI, TUIOLIa b
MOBEPXHOCTH MNUPAMUJBI, TPU3MBI, KOHYCa,
WIMHAPA, O00BeM Ky0a, MPSMOYTOIBHOTO
napajuenenuena, MMPaMHUJIBI, MPU3MBI,
HWIMHApPA, KOHyca, IIapa; YMEHHE HaXOIUTh
OTHOLIeHUE 00BEMOB MOTOOHBIX (QUTYP;

-yMeTbh CBOOOIHO OIEPUPOBATH MOHATHAMHU:
JIBUKEHUE, apajlieIbHbIN TepeHoC, CHMMETPUs
Ha IUIOCKOCTH M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpazoBaHue Mopo0usi, Momo0HbIe (GUTYpEI,
YMEHHE paclo3HaBaTh paBHbIE WU MOJOOHBIE
Gurypel, B TOM 4YHclIe B TPUPOJE, MCKYCCTBE,
APXUTEKTYPE; yMeHHe WCIOJIH30BATh
TeOMETPUYECKIE OTHOILIEHHUS, HAXOJUTh
TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YTOI,
IOIIA/lb, 00bEM) IPH PEUICHUH 3a/1a4 U3 APYTUX
y4eOHBIX PEIMETOB U U3 PEaTbHOM JKHU3HU;
-yMEeTh CBOOOIHO OIEPHPOBATH MOHSITHUAMH:
MpsIMOYTOJIbHASl CHCTEMa KOOpAWHAT, BEKTOD,
KOOpDAWHATHI TOYKH, KOOPAMHATHI BEKTOpa,
CyMMa BEKTOpPOB, IPOW3BENEHHE BEKTOpa Ha
YHUCIIO, pa3OKeHHEe BEKTopa 1o 0asucy,
CKaJIspHOE MIPOU3BEICHNE, BEKTOpHOE
IIPOU3BENCHUE, YOl MEXY BEKTOpaMH; YMEHHE
HCIIOJB30BaTh BEKTOPHBIM W  KOOpAMHATHBIN
METOJ Ul PELICHUs] I'eOMETPUYECKHX 3agad U
3a/a4 APYrux yueOHBIX NPEIMETOB;

-yMETb MOJENHUPOBaTh PEaJbHbIE CUTyallUM Ha
A3bIKE MAaTEMaTHUK{; COCTAaBJIATh BbIPAXKEHMUS,
YpaBHEHHUS, HEPABEHCTBA M WX CHCTEMbI II0
YCIOBUIO 3aJa4H, MCCIEAOBaTh IIOCTPOCHHBIE
MOJIETIM C UCIIOJIb30BaHMEM almapara aiareOpsl,
MHTEPIIPETUPOBATh  TOJMYYEHHBIH  pE3yJIbTarT;
CTPOUTh MaTEMaTHYECKHE MOJIEIN C ITOMOLIbIO
reOMETPUYECKUX MOHATHHA M BEIWYMH, PEIaTh
CBSI3aHHBIE C HHMMH HPAaKTHYECKHE 3alauy;
COCTaBJIITh ~ BEPOSITHOCTHYIO ~ MOZEIb U
MHTEPIIPETUPOBATh  TOJMYYECHHBIH  pE3yJIbTarT;
peliatb NPUKIAJHbIE 3aJa4d  CPENCTBAMU
MaTeMaTHYeCKOro aHaliu3a, B TOM YHUCIE
COLIMAJIbHO- 3KOHOMHYECKOro U (pr3nyeckoro
XapakTepa;

-yMEHUE BBIOMPATh MOAXOAALIMHA METOH Ul
pellIeHus] 3a/Jauyd; TOHMMaHWE 3HAaYMMOCTH
MaTeMaTHUKH B H3YYEHUHM IPHUPOAHBIX U
OOIIIECTBEHHBIX NPOLIECCOB U SIBICHUN; YMEHHE
pacIio3HaBaTh MPOSBJICHNE 3aKOHOB MaTEMaTHUKU
B HUCKYCCTBE, yMEHHE IPHUBOAUTH NPUMEPHI
MAaTEMaTUYECKUX OTKPBITHM pPOCCUMCKOW U
MHUPOBOH MaTEMAaTUYECKON HayKH

OK 02 | B obmacty LEHHOCTH HAYYHOTO | -yMETbh OIEPUPOBATh MOHATHIMU: pAllMOHATIbHAS
Ucnons3oBath MTO3HAHUS: ¢yHKUUMs, TIOKa3zaTelabHas (YHKLUS, CTEIeHHas
COBpPEMEHHBIE -c(hOpMHPOBAHHOCTD ¢$yHKLUSA, norapudmuyeckas ¢byHKLUS,
CpEICTBA MOKMCKA, | MUPOBO33pEHMUS, TpUrOHOMETpHUYecKHe  (YHKUWH, oOpaTHbIE




aHanmm3a u
HWHTEpIpeTaiu
uHpOpPMALIUH, U
WH(POPMAITHOHHBI
€ TEXHOJIOTUH IS
BBITTOJTHEHUS
3a1a4
npohecCHOHaIbH
OU JIeATENILHOCTH

COOTBETCTBYIOLLErO
COBPEMEHHOMY YPOBHIO Pa3BUTUS
HayKH u 00IIeCTBEHHOI
NIPAaKTHKK,  OCHOBAaHHOIO  Ha
Jasuore KYJIBTYD,
CIIOCOOCTBYIOIIETO  OCO3HAHUIO
CBOEro MecTra B NOJIMKYJIBTYPHOM
MUDE;

-COBEPIIEHCTBOBAHUE A3BIKOBOW U
YUTATEIbCKOW  KYJIbTYpbl — Kak
CpEACTBa B3aUMOJACUCTBUSA MEXIY
JIIOAbMU U MMO3HAHHWA MUPA,
-OCO3HAaHHE IIEHHOCTH HAY4YHOMU
JACATCIBbHOCTH, T'OTOBHOCTbH

OCYLIECTBIIATh  MPOEKTHYIO H
UCCIIEIOBATENBCKYTO
JeATeIbHOCTh MHINBUYaIIbHO U B
rpyIme.

OBnanenue YHHUBEPCATbHBIMHU
y4eOHBIMU M03HABATEIHLHBIMH
JIEUCTBUSIMHU:

B) pabota ¢ na(popmManmei:
-BJIaJ€Tb HAaBBIKaMW IIOJIYYCHUS
nHpopMarum M3  HCTOYHHKOB
pPa3HBIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIIATL TOHCK, aHaJH3,
CHCTEMAaTH3aIUI0 71
HHTEPIIPETAIUIO nH(OpMaIUH
pazIMYHBIX BUAOB U GopM
MIPEICTaBICHUS;

-C03/1aBaTh TEKCTHl B Pa3IMYHBIX
(hopmaTax c y4eroM Ha3HAYEHUSA

HHpOPMAITIH u TeneBoin
ayIUTOPHH, BBIOMpast
ONITUMAJTHHYIO hopmy
MIPEICTABICHUS M BU3yaIH3allny;

-OIICHUBATh JOCTOBEPHOCTb,

JETUTUMHOCT HMH(pOpMAINHU, ee
COOTBETCTBHE  MPABOBEIM W
MOpaJIbHO-3THYECKUM HOPMaM;

-HCIIOJIb30BATh cpencraa
MH()OPMAITMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHI

B pelieHun KOTHUTHBHEIX,
KOMMYHHKATHBHBIX 5
OpraHU3aIMOHHBIX 3a1a4 c
COOTIOIEHUEM TpeOoBaHMiA
3PrOHOMHKH, TEXHHUKHU
0€e30I1aCHOCTH, TUTHEHEI,

pecypcocOepexeHus, IPaBOBbIX U
THYECKHX HODM, HOPM
nH(pOPMATMOHHON 0€301acHOCTH;
-BIIAJIETh HaBBIKAMHU
pacrio3HaBaHUs u 3aIIUTHI
nHpopMauK, HHPOPMATHOHHOH
0e30MacHOCTH JIMYHOCTH

(yHKUINYW; yMEHUE CTPOUTH TpapuKH U3yYEHHBIX
(yHKUUH, HCTIONB30BATh TPAQHUKH IPH U3yIECHUH
MPOLIECCOB U 3aBHCUMOCTEH, ITPU pEIlICHNH 3a1a4
U3 Jpyrux Yy4eOHBIX MPEAMETOB M 3ajad M3
peanmbHOM  KU3HM;, BBIpaXaTh  (QOpMyIaMH
3aBUCUMOCTHU MCKAY BCINYNHAMU,

-YMETh OINCPHUPOBATL IMOHATUAMU: TOXKICCTBO,
TOXKJECTBEHHOE MpeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CUCTEMAa YPAaBHEHUI U HEPABEHCTB,
PaBHOCUIIBHOCTb ypAaBHEHMI, HEPABEHCTB U
CHUCTEM, panroHaJIbHBIC, HUppanyoHaJIbHEBIC,
MoKa3aTelbHbIe, CTEeHHBIE, TorapupMIUECKUE,
TPUTOHOMETPUUCCKUEC YpPaBHCHUA, HCPABCHCTBA
u CUCTEMBI, YMETHh peumaTtb YpaBHCHUA,
HEPABCHCTBA U CUCTEMBI C ITIOMOLILIO PA3JIMYHBIX
IIPUEMOB; pEIIaTh ypaBHEHUs, HEPABEHCTBA H
CHCTEMBI C IIapaMEeTPOM; IIPUMEHATHL YpaBHEHUS,
HEPaABCHCTBA, Hux CHUCTEMbI g peHICHUA
MAaTEMAaTHYCCKUX 3a/a4 W 3aJad U3 pa3InvYHbIX
o0macrteil HAyKU W peanbHOH JKU3HU;

-yMeTh CBOOOJHO OIEPUPOBATH TOHATHIMHU:
JABHKXCHHUC, HapaHHeHBHBIﬁ MEPEHOC, CUMMETPUA
Ha IUIOCKOCTH WM B TIPOCTPaHCTBE, MOBOPOT,
npeobpaszoBaHue 1mMopo0usi, MomoOHbIe GUTYpEI,
YMETh pPAaclo3HaBaTh paBHbIE W TOAOOHBIC
¢Gurypsl, B TOM 4mcie B NPUPOIE, HUCKYCCTBE,

ApPXUTEKTYPE; YMETh HCIIONTB30BaTh
TEOMETPUIECKIE OTHOIIIEHUS, HaXOIUTh
TEOMETPUYECKHE BEIWYWHBI  (AJMHA, YTOI,

TJI0Ma b, 00BEM) TIPH PEIICHUH 3a7a4 U3 IPYTHX
Y4eOHBIX MPEMETOB U U3 PeallbHOMN KU3HH
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OK 03
IInanupoBare u
peaNn30BbIBATh
coOcTBEeHHOE
npoheCcCHOHAIBH
0€ U JIMYHOCTHOE
pas3BHTHE,
npeIpUHIMATEN
BCKYIO
JCATENbHOCTh B
npohecCHOHaIbH
ou chepe,
UCIIOJIb30BATh
3HAHHUS o
¢dbuHaHCOBOMH
PAaMOTHOCTH B
pas3IUUHbIX
KUIHEHHBIX
CUTYyaIHAX

B obnactu JTyXOBHO-
HPaBCTBEHHOT'O BOCITUTAHHSL:

- c(hOpMHUPOBAHHOCTh
HPaBCTBEHHOT'O CO3HAHUS,
STUYECKOT'0 MOBE/ICHHS;
-CIIOCOOHOCTD OLICHUBATh
CUTyal 1o u IMPpUHUMATh
OCO3HAHHBIC pelieHus,
OPUEHTUPYSCh HA  MOpAJIbHO-
HPaBCTBCHHLIC HOPMbI u
IICHHOCTH;

-OCO3HAHUE JIMYHOTO BKJIAJa B
IIOCTPOECHUE YCTOHYUBOTO
Oymymero;

-OTBETCTBCHHOC OTHOIIICHUEC K

CBOUM POAUTENSM U (WJIH) IPYTUM
YiIeHaM CEMbH, CO3JAaHMIO CEMbHU
Ha OCHOBE OCO3HAHHOTO MPHUHSITUS
LEHHOCTEH CEMEHHOW JKHU3HH B

COOTBETCTBHU C  TPaJULIUSMH
HapojoB Poccuu;
OBnanenue YHHUBEPCATbHBIMHU

PEryIATHUBHBIMU HeﬁCTBHHMHZ

a) caMOOpraHU3aIIHsI:
-CaMOCTOSITENILHO ~ OCYIIECTBISTh
MMO3HABATENLHYIO  JCATEIBHOCTD,
BBISIBJIATH TPOOJIEMBI, CTaBHTh M
(dbopmynmupoBaTh ~ COOCTBEHHBIC
3a7a9n = B oOpaszoBaTenbHOU
NEeATELHOCTH W KU3HEHHBIX
CUTYaIIUsX;

-CaMOCTOSITETTHHO COCTAaBIISITh
IJIaH  pEIICHUS TPOOJIEMBI ¢
Y4ETOM HMEIONIUXCS PECypCcoB,
COOCTBEHHBIX BO3MOXHOCTEH U

MPEANOYTEHUH;

-aBaTh OLICHKY HOBBIM
CUTYyaLlUsIM;

croco0CTBOBAaTh (POPMHUPOBAHHUIO
u MPOSIBICHUIO LIMPOKOI

SPYIMIUH B pasHbIX o00JIACTAX
3HAHWH, TIOCTOSIHHO IIOBBIIIATH
CBOM o0pa3oBaTenbHBII 51
KyJbTYPHBIH yPOBEHB;

0) CaMOKOHTPOITb:

UCIIOIb30BaTh TPUEMBI
pedIiekcun IS OLICHKU CUTYalHH,
BBIOOpA BEPHOT'O PELICHMUS;
-yMeTh  OLIEHHBAaTh PHCKU |
CBOEBPEMEHHO NPUHUMATh
pELICHHS 110 UX CHIDKEHHIO;

B) OMOLMOHAIBHBIA HHTEJJIEKT,

MpeAnoiaratonmni
chOpMHUPOBAaHHOCTH:

BHYTpEHHEU MOTUBAIIHH,
BKJIIOYAIOUIEH  CTpEMIIEHHE K

JAOCTMIKCHUIO HCIM W YCIICXY,

-yMETh OIlIEpUPOBATh TIOHATUSMU:
paLroHaNbHBbIE, UppaliOHaJIbHbIE,
MOKa3aTeNnbHble, CTECHHbBIE, TorapupMIUECKUE,
TPUTOHOMETPUYECKHUE yYpaBHEHUSA u
HEPABEHCTBA, UX CUCTEMBI;

-YMETh OIlEpUPOBATh MOHATUSIMU:

MHOI'OTPaHHUK, CEYCHHE MHOIOTPaHHHUKA, KYO,
napajiesenuie, mpu3Ma, mupamuaa, Gpurypa u
MOBEPXHOCTh BpallleHusl, UMINHAP, KOHYC, 11ap,
cdepa, ceyeHus GUrypsl BpallleHHs, TUIOCKOCTD,
Kacaromasicss  chepsl, WIMHApA, KOHYca,
IJIOINAAb IIOBEPXHOCTH IUPAMHUIBL, IIPU3MBIL,
KOHYCa, IWIWHApa, IUIoaab cdepbl, 00beM
Ky0a, TMPSMOYrOJBbHOrO  Mapajielienumnesna,
NUpaMUIBbL, [IPU3MBI, HWIMHApPA, KOHYyca, 1Iapa;
yMeHHe  W300pakaTb  MHOTOTPAHHHUKHA W
IMMOBECPXHOCTHU BpalICHUA, UX CCUCHUA OT PYKHU, C
IIOMOLIBIO  YEPTEXKHBIX  HMHCTPYMEHTOB U
QJICKTPOHHBIX CPEIACTB; YMCTh pacCrio3HaBaTb
CHMMETPHIO B IPOCTPAHCTBE;

-YMETH pacrio3HaBaTb NpaBUJIBHBIC
MHOTI'OI'paHHUKH,

-YMETH OI€pUpoOBaAThH TIOHATHUSIMU .
IIpAMOYTOJIbHasA cucreMa KOoOpAuHaT,
KOOpAWHATBI TOYKH, BEKTOD, KOOpAWHAThI

BEKTOpa, CKAISIPHOE TIPOU3BEACHNE, YTOI MEXIY
BEKTOpaMH, CyMMa BEKTOPOB, IIPOHM3BEIECHUE
BEKTOpa Ha YHCJIO; HaxXOOUTh C IIOMOIIBIO
M3YYEHHBIX (opMyn KOOpAMHATHI CepearHBI
OTpe3Ka, PacCTOSHUE MEXAY ABYMS TOUKAMHU
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OIITHUMMU3M, WHUIUAaTHUBHOCTD,
YMCHUEC HeﬁCTBOBaTL, nucxonasas Hus3
CBOHX BOSMO)KHOCTeﬁ;

SMIIATUH, BKJIIOYAIOIICH
CITOCOOHOCTE IMOHUMATh
SMOIMOHAIEHOE COCTOSIHUE
JPYTUX, YYUTHIBATH €ro IMpH

OCYHICCTBJICHNU KOMMYHHKAIIWH,
CIOCOOHOCTh K COYYBCTBHIO H
COMEPEKUBAHHUIO;
COLIMAJIbHBIX
BKJTFOUAIOIINX CIOCOOHOCTh
BBICTpAanNBaTh OTHOLICHUA C
JPYTUMHU  JIIOJIbMH, 3a00THUThCH,
HPOSIBIIATH MHTEPEC M pa3periath
KOH(ITMKTHI

HaBBIKOB,

OK 04
D¢ dexTrBHO
B3aMMO/ICHCTBOBA
Th W paboraTh B
KOJUICKTHBE "
KOMaH/Ie

-TOTOBHOCTH K CaMOpa3BUTHIO,
CaMOCTOSATENbHOCTH u
CaMOOTpeIeeHHIO;

-OBJIaJICHUE HaBBIKAMU y4eOHO-
HCCIIEN0BATENBCKOM, IPOEKTHON U
COLIMAIIBHOM JeATCIHLHOCTH,
OBnanenue YHHUBEPCATbHBIMHU
KOMMYHHUKATUBHBIMH
JIEUCTBUSIMHU:

0) coBMecTHas IeITENBHOCTE:
-IIOHUMaTh HW  WUCIONH30BAThH
MpEeUMYIIeCTBA KOMaHIHOH W
WHAWBUIYyalbHON paboThI;
-IPUHUMATh [EId  COBMECTHOM
NeSITeTbHOCTH, OPTaHU30BbIBATH U
KOOPAMHHUPOBATH JIEHCTBHS TIO €€
JMOCTH)KEHUIO: COCTaBIATH IUIaH
JIEUCTBUM, paclpenensitb pojik C
y4eTOM MHEHWUH  YYaCTHHKOB
00CyX/1aTh pe3yabTaThl
COBMECTHOM pabOTHI;
-KOOPJIMHUPOBATh W BHIONHATD
paboTy B YCIOBHSX pEaThHOTO,

BHUPTYaJIBHOTO u
KOMOWHHPOBAaHHOTO
B3aNMOJICHCTBH,

-OCYILIECTBIISATh MIO3UTUBHOE
CTpaTernyeckoe IIOBEAECHHE B
Pa3IMYHbIX CUTYyaLUsIX,
MIPOSIBJIAT TBOPUYECTBO u
BOOOpaKeHwHe, OBITh
WHULUATHBHBIM.

Osnanenue YHHUBEPCAJIbHBIMH

PEryJISATHBHBIMU JCHCTBUSAMU:
r) TpuHATHE cebsi W Jpyrux
Jronen:

-YyMETh OIIEPUPOBATh IOHATHIMH: CIy4dalHBIN
ONBIT W CJIy4allHOe COOBITHE, BEPOSTHOCTD
CITy9aifHOTO COOBITHS;

-yMeTh BBIYUCIIST BEPOSITHOCTh c
UCIIONIb30BAHUEM  TrpadUYecKuXx  METOJIOB;
NPUMEHATh (POPMYJIBI CIOKEHUS U YMHOXKEHUS
BEPOSITHOCTEH, KOMOWHATOpHBIE (aKThl |
(hopMyIIBI TTpH PEIICHUH 3a]1a4;

-OIICHUBATh BEPOSTHOCTH PEaNbHBIX COOBITHI;
3HaKOMCTBO CO CIy4yallHBIMM BEIMYMHAMU;
YMEHHE TPUBOAUTH IIPUMEPHI  IPOSBICHUS
3aKOHa OOJIBIIMX 4YHCEl B IPUPOAHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

-yMeTb CBOOOIHO OIEpUPOBATh IOHATHAMHU!
CTElIeHb C LeNbIM I[IOKa3aTeleM, KOPEHb
HaTypaJIbHOU CTEIICHH, CTEIEeHb c
palMoOHAJIbHBIM  IIOKa3aTeleM, CTEHeHb C
JEHCTBUTENBHBIM (BeLIECTBEHHBIM)
IIOKa3aTesneM, Jorapu@m Jmucia, CHHyC, KOCHHYC
Y TAHT'€HC IIPOM3BOIBHOIO YHCIIA;

-yMeTb CBOOOIHO OIEpUPOBATH IOHATHAMHU:
rpaduk  QyHkimu, obOpatHas  QyHKIWS,
KoMro3unus (GYHKIHUWA, ITUHEWHas QYHKIUS,
KBajapaTryHas (YHKIHS, CTENeHHas (YHKIUS C
LEeNIBIM  [OKa3aTeleM, TPUTOHOMETPUYECKUE
(byHKIIMN, 0OpaTHBIE  TPUTOHOMETPHYECKUE
(hyHKIIMYM, TIOKa3aTeldbHas W JIOTapr(pMHUUIecKast
(yHKIIMN; yMETh CTPOWUTH TpapuKh (YHKIHH,
BEITIOJTHSTH peobpazoBaHus rpadukoB
hyHKIHI;

-yMeTb HCIIONb30BaTh Trpaduku (QyHKUMH IS
W3y4YeHHs TMPOLECCOB M 3aBUCHMOCTEH IIpU
PEeLIeHNH 3aa4d U3 APYTUX y4eOHBIX MPEIMETOB
U U3 PeaJbHOM >KU3HU; BBIpaXKaTb (HopMylIamMH
3aBHCUMOCTHU MEX/y BEIHUHMHAMU;

-cBOOOJIHO ONEpHUPOBaTh MOHATUSIMH: YETHOCTD

-IPUHAMATD MOTHBBI u | QyHKIHH, MEPUOANYHOCTh GbyHKIUH,
apryMeHTBl JpPyruX JIIOAEd NOpH | OTpaHUYEHHOCTh  (YHKLIWH, MOHOTOHHOCTBH
aHaJn3e pe3ynbTaToB | GYHKUUH, SKCTpeMyM (DyHKUMHU, HauOoOMbILee U
JIeSITETbHOCTH; HauMEHbLIEe 3HAYCHUSI byHKIMH Ha
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-MPU3HABATH CBOE MPABO W MPABO
JPYTHX JIIOJeH Ha ONHOKH;
pa3BUBAThH CIOCOOHOCTh
MOHUMATh MU C MTO3UIIHH APYTOTO
YenoBeKa

MPOMEXKYTKE; YMETh NPOBOIUTH HCCIIEIOBAHUE
bynxumn;

-yMETh HCIOJb30BaTh CBOWCTBA W Tpaduku
(YHKITUI TS pelieHus] ypaBHEHUH, HEPABEHCTB
W 33Ja4 C TapaMerpamu; u300paxkaTh Ha
KOOPJAMHATHOM MJIOCKOCTH MHOXKECTBA PELLICHUI
YpaBHEHUI, HEPABEHCTB U UX CUCTEM

OK 05| B obnactu 3CTETUYECKOIo | -yMeTh  ONEpUpOBaTh IMOHATHAMH: CpenHee
Ocy1iecTBIsATh BOCTIUTaHUS: apupMernvecKkoe, MeAuWaHa, HauOonbplee W
YCTHYIO U | -3CTETUYECKOe  OTHOILIEHHE K | HaMMeHblllee 3HA4YeHus, pa3Max, JUclepcus,
MMCEMEHHYIO MHUpY, BKJIIOYas ICTETHKY ObITa, | CTAHJAPTHOE OTKIOHEHHE YHCIOBOIO Habopa;
KOMMYHUKAIIMIO | HAYYHOI'O u TEXHUYECKOTrO | YMEHHE M3BJIEKATH, HWHTEPIPETUPOBATH
Ha TBOpPUYECTBA, CIOpPTa, TpyAa | | WH(GOPMALUIO, PEACTABICHHYIO B TaOIHUIIaX, HA
TOCYAapCTBEHHO | OOIECTBEHHBIX OTHOIICHUH; Juarpammax, rpadukax, oTpakarollyto CBOicTBa
M SI3BIKE | -CIIOCOOHOCTH BOCIIPUHUMATh | peaJIbHBIX MPOILIECCOB U SIBIECHUI; MPECTABIATH
Poccuiickoit pa3iuyHble  BUABI  MCKYCCTBA, | HHQOpPMAIIKIO C TOMOIIBIO TAOIHII U IUATPAMM;
denepanuu C | TpaauIMK M TBOPYECTBO CBOETO U | -MCCIIENOBAaTh CTATUCTHUYECKHE JaHHBIE, B TOM
y4eToM JpYyruX  HAapoJOB,  OIIYIIATh | YKCJE ¢ MPUMEHEHNEM IpadUuecKnx METOI0B U
0coOeHHOCTeH 3MOIIMOHAJIBHOE BO3JICHCTBUE | AJIEKTPOHHBIX CPEICTB;
COIMAJIPHOTO W | HCKYCCTBA; -yMETh  ONEPUPOBATH  MOHATHUSAMH:  TOYKA,
KYJIbTYPHOTO -yOXIEHHOCTb B 3HAUMMOCTH IS | MIpsiMasi, TUIOCKOCTh, MPOCTPAHCTBO, ABYTPAHHBIN
KOHTEKCTa JMYIHOCTH u olmecTa | yroi, CKPEIUBAIOIIIECS MIpsIMBIE,

OTE€YECTBEHHOTO W  MHPOBOTO | MapauIeIbHOCTh W HEPHEHIUKYISIPHOCTH

HCKYyCCTBa, STHUYECKUX | MPSAMBIX M TUIOCKOCTEW, YTrOJl MEXIY MPSIMBIMH,

KYJIBTYPHBIX Tpaauui U | yroJl MEeXIy MPSIMOH M INTOCKOCTBIO, YTOJl MEXKIY

HapOJHOT0 TBOPYECTBA; IUIOCKOCTSIMH, pPAacCTOSHHUE OT TOYKU IO

-T'OTOBHOCTb K CAMOBBIPa)KEHHUIO B | IUIOCKOCTH, PpAcCTOSHUE MEXIY HIPSIMBIMH,

pa3HbIX BUJAX UCKYCCTBA, | PACCTOSIHUE MEXY IIOCKOCTSIMU;

CTpeMJICHHE NPOSABIATh KauecTBa | -yMeTb HCIIOAb30BAaTh IIPU pPELICHUH 3alad

TBOPUYECKOH JINYHOCTY; u3y4yeHHble (DaKTbl M TEOpPEMbl IUIAHUMETPUY;

OsnazneHue YHUBEPCAJIbHBIMU | yMEHHE  OIICHMBATh  pa3Mepsl  OOBEKTOB

KOMMYHHMKAaTHBHBIMHU OKPYXXAaroIero Mupa

JNEUCTBHAMH:

a) obmIeHue:

-OCYILIECTBIISATH ~ KOMMYHUKAIH

BO BceX cepax KU3HU;

-pacIo3HaBaTh HeBepOaIbHBIC

cpeacTBa OOLIEHMSA, IIOHUMATh

3HaYeHUE COLHUAIBHBIX 3HAKOB,

pacro3HaBaTth MPEANIOCHUTKI

KOH(DIUKTHBIX  CHUTyalHH |

CMSr4aTh KOH(IHNKTEI,

-pa3BepHYTO M JIOTMYHO H3JIaraTh

CBOIO TOYKY 3peHus c

HCIOJIb30BaHUEM SI3BIKOBBIX

CpeACTB
OK 06 | -ocozHaHne 00yJaroLUMMHUcs | -yMeTh OIEpUPOBATh MOHSATUSAMU:
[IposiBisaTh poccHiickoii IPaXXIaHCKOM | MPSIMOYTOJIbHAS cucrema KOOpJHMHAT,
rpaXkIaHCKO- HWIACHTHYHOCTH; KOODJMHATBI ~TOYKH, BEKTOp, KOOPAMHATHI
MATPUOTHUYECKYIO | -IIeJeHaNpaBIeHHOE pa3BuTHE | BEKTOPA, CKAJISIPHOE POU3BEACHHUE, YTOI MEXIY
MO3ULIHUIO, BHYTpPEHHEH IMO3UIMM JUYHOCTH | BEKTOPAMM, CyMMa BEKTOPOB, HPOM3BEICHUE
JEMOHCTPUpPOBAT | Ha OCHOBE JYXOBHO- | BEKTOpa Ha 4YHCJIO; HAaXOAUTh C MOMOIIBIO
b OCO3HaHHOE | HPaBCTBEHHBIX LEHHOCTEeH | M3y4eHHBIX (OpMYIT KOOPAMHATHL CEpPEIUHbBI
MIOBEJIEHUE Ha | HapoaoB Poccuiickoi denepanuy, | OTpe3Ka, pacCTOIHUE MEXKIY ABYMS TOUKAMU;
OCHOBE HCTOPUYECKUX W HALUMOHAJIBHO- | -yMEeTh BBIOMpATh MOAXOIIIIMN HW3yYEHHBIN
TPaJUILMOHHBIX KYJIBTYPHBIX TpaJuLMii, | METOA JAJs pEUICHHs 3aJadd, pacro3HaBaTh
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00IIeUeT0BeUYeCK
WX IIEHHOCTEH, B
TOM 4YHCIIE C
Y4ETOM
rapMOHHU3AINH
MEXKHAIMOHAJIbH
BIX u
MEXPETUTHO3HBI
X OTHOIIICHUH,
MIPUMEHSTh
CTaHJapThHI
AHTUKOPPYTIIHOH
HOT'O TTOBEJICHHS

¢dhopmupoBanue CHCTEMBI
3HAUYUMBIX LIEHHOCTHO-
CMBICJIOBBIX YCTaHOBOK,
AHTUKOPPYNIIHOHHOTO

MHPOBO33PCHUS, MPABOCO3HAHMS,
JKOJIOrMYECKOU KYJIBTYpBI,
CIIOCOOHOCTH CTaBUTh IEIU U
CTPOUTDH KM3HCHHBLIC ITJIAHbI;

B 4acTu Tpak JAHCKOI' 0
BOCIITMTaHUA:

-0CO3HaHUE CBOMX
KOHCTUTYIMOHHBIX ImpaB u

00s13aHHOCTEH, yBa)kKeHHE 3aKOHa
U TIPaBOTIOPSI/IKA;

'HpI/IHHTI/Ie TpaIII/IHI/IOHH])IX
HallMOHAJIbHBIX,
0011[€4EeI0BEYECKUX

FyMaHI/I CTHUYCCKUX nu

JAEMOKPATUICCKUX HCHHOCTCI‘/‘I;

-I'OTOBHOCTbH IIPOTUBOCTOATH
UJICONIOTUH IKCTpEMHU3Ma,
HaIFOHAIT3Ma, KCeHOPOOHH,
JUCKPpUMUHAIIUU 110 COLIUAJIbHBIM,
PEIUTHUO3HBIM, pacCoBbIM,

HallMOHAJIbHBIM ITPU3HAKaAM;
-TOTOBHOCTb BECTH COBMECTHYIO
NEeATEIbHOCTh B MHTepecax
Tpa’kIaHCKOTO 00IIeCTRA,
y4acTBOBATh B CAaMOYIIPaBJICHUH B
obmreoOpa3zoBaTebHON
OpraHu3aluu u JIETCKO-
FOHOIIECKUX OpraHU3aLMsIX;
-YyMEHUE B3aUMOJCICTBOBATh C
COLIMANbHBIMM HMHCTUTYTaMH B
COOTBETCTBUU C UX QPYHKIUSIMU U
Ha3Ha4YEHHEM;

-TOTOBHOCTh K TI'YMaHHMTapHOH H
BOJIOHTEPCKON AESTEIbHOCTH;
[laTpuoTHuecKoro BOCIIUTAHUS:
c(hOpMHUPOBAaHHOCTh POCCHICKOM

rpa)kIaHCKOU UAECHTHUYHOCTH,
MATPUOTH3MA, YBOXKEHHSI K CBOEMY
Hapozny, YyBCTBa

OTBETCTBEHHOCTU nepen Poaunoi,
ropAaOCTH 3a CBOM Kpail, CBOIO
Poauny, cBOl A3BIK U KYJIBTYpY,
MPOILLIOE u HacTosee
MHOT'OHAIIMOHAJIBHOTO Hapoza
Poccunu;

-IIGCHHOCTHOE  OTHOIIEHHE K
rOCYAapCTBEHHBIM CHMBOJIaM,
HCTOPUYECKOMY U TMPUPOJHOMY
HacJeauro, MaMsATHUKaM,
TpazuuusM  HapogoB  Poccun,
JOCTHXKeHusIM Poccum B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX

1 TPYAE,

MaTemMaTnyeckue (QaxkTbl W MaTreMaThdecKue
MOAETH B TPUPONHBIX H  OOIIECTBEHHBIX
SIBJICHUSIX, B UCKYCCTBE;

-YMEHHUE NIPUBOAUTH IIPUMEPHI MATEMAaTUYECKUX
OTKPBITUHI poccuiickon 5 MHPOBOU
MAaTEMaTUYECKOU HAYKH.

- YMETh ONEPUPOBATh MOHATHUIMU: CIy4aWHbBIN
ONBIT W CcJIy4allHOe COOBITHE, BEPOSTHOCTD
CIly4allHOr0  COOBITHS; YMETh  BBIUUCIATH
BEPOSITHOCTh C HCIOJB30BAaHUEM TpapuyecKuX
METO/IOB; IMPUMEHATH (QOPMYJIBI CIOKEHHUS W
YMHOXEHHS BEpOATHOCTEH, KOMOWHATOpPHBIC
¢dakTtel W QopMyJBl TIpU pEIIeHHH 337ad;
OLICHUBATh BEPOSTHOCTH pEajbHBIX COOBITHH;
3HAKOMCTBO CO CIy4YalHBIMU BEIMYHMHAMY;
YMEHHE TPUBOIUTH TMPUMEPH MPOSBICHUS
3aKOHa OOJNIBIIMX 4YHCel B MPHPOAHBIX H
OOII[ECTBEHHBIX SIBJICHUSIX

14




-uaenHas yOSKACHHOCTb,
TOTOBHOCTb K  CIY)KCHUIO H
3aIuTe Oreuecrtna,
OTBETCTBEHHOCTb 3a €ro cyab0y;
OCBOEHHBIE 00y4aroUMMUCs
MEXMIPEAMETHbIE  TOHATHS |
YHHUBEpCaJlbHbIE y4ueOHbIC
JEeUCTBUS (perynaTuBHBIC,
M03HABATEIbHEIE,
KOMMYHUKaTHUBHBIE);

-CIIOCOOHOCTh MX HCIOJIB30BAHUSA
B II03HABATEILHOM M COIMAIILHOU

HPaKTHKE, TOTOBHOCTb K
CaMOCTOSATEIILHOMY

IUTAHUPOBAHUIO "
OCYIIECTBICHUIO yueOHOH
JIeATEIbHOCTH, OpraHu3aIuu
y4eOHOr'0  COTPYAHWUYECTBA  C

neaarorn4yecCKuMHu pa60THI/IKaMI/I n

CBEpCTHUKaMM, K Y4YaCTUIO B

IIOCTPOECHUU VHJIMBUTyJIbHON

00pa3oBaTEeNbHOI TPASKTOPHH
OK 07 | -ue IIPUHUMATH JEUCTBHSI, | -yMeTh OIEpUPOBATh TOHATUAMU: (DYHKIIHS,
CopneiicTBOBaThH MIPUHOCAIIME BPEA OKPY)KAIOLIEW | HempepbIBHAS byHKIH, MIPOU3BOJHAS,
COXpaHEHUIO cperne; nepBooOpa3Has,  ONpENCIEHHBIH  HMHTErpal;
OKpYXarowen -yMeThb IIPOTHO3UPOBAaTh | YMETh HAaXOAUThH NPOU3BOJHBIC JIEMEHTapPHBIX
cpensl, HeOIaronpusTHbIE (GYHKIMH, UCTIONB3YSl CHPAaBOYHBIE MaTEpPHAJIbI;
pecypcocoepexe | IKoJIoruyeckue MOCJIECTBUS | UCCIIEIOBAaTh B MPOCTEHIINX Claydasx (pyHKUUU
HUIO, TPUMEHATH | IPENIPUHUMAEMBIX  JEHCTBUH, | HA MOHOTOHHOCTh, HAaXOAWUTH HAWOONBIINE |
3HaHUs 00 | mpenoTBpaIaTh uXx; HauMEHbIIME 3HAaueHus (yHKUMH; CTPOUTH
U3MEHEHUH -pa3pabaTbiBaTh IUIaH peHIeHHs | TpaGUKH  MHOTOWIEHOB C  HCIOJIb30BAHHUEM
KJIIMMarta, mpoOjeMbl € Yy4YeToM aHajiu3a | ammapaTa MaTeMaTH4eCKOro aHaIu3a;
IIPUHIUIIBL HMEIOLMXCST  MaTePUANbHBIX M | IPUMEHATH IPOMU3BOAHYIO IPH PELICHUH 3a1ad
OepexJInBOro HEMaTepUualbHBIX PECYPCOB; Ha JIBIDKCHHUE;
IIPOU3BOICTBA, -OCYILIECTBIISATh -pemaTh IpaKTUKO-OpHEHTHPOBaHHbIE 331241 Ha
3¢ deKTUBHO LieJIeHANPaBICHHBINA [OWCK | HauOONbIIMEe M HAaWMEHbIIME 3HA4YCHUs, Ha
JNEeUCTBOBAaTh B | IEPEHOCA CPENCTB M CHOCOOOB | HAXOXKAEHHE IIyTH, CKOPOCTH M YCKOPEHHS;
Ype3BbIUYaHBIX JIecTBUS B TPO(ecCHOHATHHYIO
CUTYyaLUsIX cpeny; -yMETb OMNEPUPOBATH MOHATHIMM: [BI)KEHHE B

-yMeTb TIE€PEHOCUTHh 3HAHHUA B | IPOCTPAHCTBE, ogo0HbIe ¢burypst B

[I03HABATEIbHYIO U | IPOCTPAHCTBE;  HCIONB30BaTh  OTHOLIECHHUE

MIPaKTUIECKYIO obiacTy | TIIOMIAE TOBEPXHOCTEH U 00bEMOB TTOJOOHBIX

KHU3HEIEATEIbHOCTH; (Guryp npu peueHuu 3anay;

-pe[ylaratb  HOBBIE€ IPOEKTHI, | -yMETb BBIYUCIIATH I'€OMETPUUECKHE BEITHMYUHBI

OLEHMBATh MIEW C TNO3ULMM | (MMHA, YroJ, IUIomanb, OOBEM, IUIOMIAIb

HOBH3HBI, OPUTHHAJIBHOCTH, | IOBEPXHOCTH), UCIIOIb3Ysl N3yUEHHbIE (POPMYIIBI

MIPAKTUYECKON 3HAYNMOCTH; Y METOJbI

-aBaTh OLIEHKY HOBBIM

CUTyalusiM, BHOCUTb KOPPCKTHBLI
B ACATCIBbHOCTD, OICHUBATbH
COOTBCTCTBUC PC3YJILTATOB LICIISAM
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2. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI
2.1. O0beM JUCHUILIHHBI M BBl y4eOHOH padoThl

O0bem B

yacax
Bua yueoHoii paboTbl

Ounas
O0BeM 00pa3oBaTe/IbHOI MPOrpaMMBbI AMCIUNVIMHBI 340
B T.4. B (hopMe NPAKTHYECKOH MOJATOTOBKH -
BT. U..
TEOPETHUYECKOE 00yUeHUE 162
MIPAKTUYECKHUE 3aHITH 164
Camocmosmenvras paboma -
IIpoMe:kyToUHasi aTTeCTALMSA — IK3aMeH 14
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2.2. TemaTnyeckui IjaH u coaepiKaHue TUCIHUIIJINHBI

HaumMeHoBaHue pa3nenoB Conepikannue yuedHoro arepuaia u Oo0bem | ®opmupyeMble
" TeMm (opMBI oprann3anum aesaTeJbLHOCTH 4acoB | KOMMETeHIMI
00y4aIoIMXCs
1 2 3 4
OcHoBHOE coiep:kaHHe
Paznen 1. [ToBTOpeHne Kypca MaTeMaTHKH OCHOBHOM IIKOJIbI 18/12
Tema 1.1. Henr u 3amaum | Comep:kaHue 2
MaTeMaTHKHM IIPM OCBOEHWH | 1.bazoBble 3HaHWs W yYMEHHS IO 2
CTEUATLHOCTH MaTeMaTUKEe B TNPO(PECCHOHAIBLHOW U B
IIOBCEIHEBHOU JIEATEILHOCTH
Tema 1.2. UYucma wu | Comep:kanue 2
BBIUMCIIEHNA. Beipaxenus u | 2. JleficTBusi Hajg  MOJOXKUTEIBHBIMH U 2
npeoOpa3oBaHUs OTPHIIATEIBHBIMHU YHUCIIaMU,
OOBIKHOBEHHBIMH u JIECATUIHBIMU
npobsimu.  JIeMCTBUS CcO  CTEmeHsIMH,
(hopMYJIBI COKPAIIIEHHOT'O YMHOKEHHS
Tema 1.3. Teomerpus ua | Comepsanue 2
IIJIOCKOCTH 3.JIpakTyeckoe 3aHsaTHe Nel: Buzsl 2
IJIOCKUX (DHUTYp ¥ MX ILJIOIIA]h
Tema 1.4. Ilponentasie | Coaep:kaHue 4
BBIYUCIICHUS 4.JIpakTH4ecKoe 3aHSTHE N92:6HpOCTLIe 2 OK 1. OK 2
IIPOLICHTHI a3HbIC CII0COOBI 1504 ’ ’
B}]i)mljlcnem,/m. i OK 3, OK 4,
OK 5, OK 6,
5.MpakTudeckoe 3anaTue Ne3: CioxHbIe 2 OK 7
MPOIEHTHI
Tema 1.5. VYpaBHenuss u | Comep:kanmue 2
HEpaBEeHCTBA 6.IIpakTu4eckoe 3aHATHE Negq: 2
JIuneiinsbie, KBaJipaTHBbIE, IpoOHO-
JTMHEWHbIe YpaBHEHHUS M HEPABEHCTBA
Tema 1.6. Cuctremsl | Coaep:kaHue 4
YpPaBHEHUI U HEPABEHCTB 7.Coco0BI  pelieHus] CHCTEM JIMHEHHBIX 2
YpaBHEHHH.
8.IIpakTuyeckoe 3ansaTHe Ne5: CucteMbl 2
HEPaBEHCTB
Tema 1.7. Bxonnoit | Coaep:kanue 2
KOHTpPOJIb 9.JIpakTH4eckoe 3aHATHE Neé6: 2
Breruncnenns u npeoOpa3oBaHUsL.
YpaBHEHUs U HepaBeHCTBA. ['eoMeTpust Ha
MIJIOCKOCTH
Pa3zaen 2. [IpsiMble M IJI0CKOCTH B IPOCTPAHCTBE 18/8
Tema 2.1 OcHoBHble | Conep:raHue 2
MTOHSITHSA crepeomerpun. | 10.IIpenmer crepeomerpun. OCHOBHEIE 2
Pacronoxenne npAMBIX W | HOHATHS  (TOYKA, MpsiMasi, IUIOCKOCTb,
MJIOCKOCTEH npocTpaHcTBO).  OCHOBHBIE  aKCHOMBI
CTEPEOMETPHUH. Ilepecekarommecs, OK 1, OK 3,
napajuJienbHble " CKpELIMBAIOIINECS OK4, OK 7
MpsIMBIE. [Ipuznax u CBOMCTBO
CKpemuBatonmxcs mnpsaMbix. OCHOBHbBIE
MPOCTPAHCTBEHHBIE (QUTYPHI
Conep:kanue 6
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Tema 2.2. IlapamnenbHOCTb
MIPSIMBIX, MpsIMOI u
MIJIOCKOCTH, TUIOCKOCTEH

11.MapannenbHble OpsSMBIE U IUIOCKOCTH.
Onpenenenue. [Ipusnak. CsaoiicTBa.
[Napannensable maockoctd. OmnpeneneHue.
[Tpuznak. CBoiicTBa.

12.Terparap u ero saementol. CBoOMCTBa 2
IIPOTUBOIIOJIOKHBIX I'PaHEd U JUaroHajIen
napaJjiesenune/a.
13.[IpakTH4eckoe 3aHsATHE Ne7: 2
ITocTpoenue ceueHuii. Penienue 3anau
Tema 2.3. | Conep:xanue
HepHeHﬂHKyﬂ’IpHOCTf 14 TleprieHAMKYISIpHBIE MIpsIMBIE.
TIPAMBIX, pAMOH M ITapayuienbHele IIPSIMBIE,
TIIOCKOCTH, TOCKOCTEH MEPIIEHIUKYIISIPHBIE K IIIOCKOCTH. IIpu3Hak
MIEPIIEHIUKYIIAPHOCTH psAMOM 5
IJIOCKOCTH. JI0Ka3aTelbCTBO.
15. IIpaktnuyeckoe 3anaTHe  Ne8: 2
IIepnenuxyisp u HAaKJIOHHA.
Ilepniennuxynsipabie miockoctu. [Ipu3Hax
NEPIEHIUKYISIPHOCTH IIJIOCKOCTEH.
JlokazaTensCTRO. Paccrosiaue B OK 1, 0K 3,
IPOCTPAHCTBE OK4, OK 7
Tema 2.4. Teopema o Tpex | Comep:kaHue 2
HEPICH/MKYISpaxX 16.TeopeMa 0 Tpex MeEpHEHIUKYIIPaX. 2
JokazarenscTBO. YTOJI MEXAy HpsAMOM M
IUIOCKOCTBI0. YT0J MEXY INIOCKOCTAMU
Tema 2.5. IlapannensHsle, | Comep:kanue 2
TICPTICHIIKY IAPHPIC, 17.1IpakTu4eckoe 3aHsATHE Ne9:
CKPCIIHBAIOMICCA IPAMBIC | Ay cpombl CTEPEOMETPUH.
IleprieHIUKYISIPHOCTD NPpSIMOH u
IUIOCKOCTH, MapauIeIbHOCTh JBYX IPSIMBIX,
IIepIeHIUKYIISIPHBIX IUIOCKOCTH,
IIepIeHINKYISIPHOCTb IIJIOCKOCTEN
Tema 2.6. TIlpsmeie wu | Comep:xanmue 2
IIJIOCKOCTHU B MPOCTPAHCTBE | 18.IIpakTHYecKoe 3aHsATHE Ne10: 2
Pacrnionoxenue mpsMbIX U IUIOCKOCTEH B
mpocTpancTBe. [lepneHIuKyIsIpHOCTE |
[apajuIeIbHOCTh MPSIMBIX U IUIOCKOCTEH.
CkpemuBaromuecss  npsMble.  PelieHue
3a1ad.
Paznen 3. Koopaunartsl u BeKTOPBI 16/10
Tema 3.1 HexaptoBsl | Conepxanue 4
KOOpAMHATEL B 1 19, JlexapToBsI KOODPIMHATHI B 2
NPOCTPAHCTBE.  PACCTOAHNE | 1yernancrpe. PaccTosHHE MEKIY ABYMS
MEKAY  ABYMA  TOYKAMH. | 1oukamu, KOOPAMHATHI CEpPEMHBI OTPE3KA
Koopaunarst CCPCHHHEL 20.IIpakTH4yeckoe 3aHATHE Nell: 2
oTpeska [Ipocreiinme 3agaun B KOOPAMHATAX. OK 2. OK 3
Tema 3.2 Bekrtopsl B | Comep:kanue 6 OK 4’ OK 7’
MPOCTPAHCTBE. YTON MEKY | 21 BekTophl B MpocTpaHcTBe. CII0KEHHE H 2 ’
BCKTOpAMH. CranspHoe | pyiyyranme BekTOPOB. Y MHOXKEHHE BEKTOPA
HPOMU3BCACHNC BCKTOPOB Ha uncio. KoMiuiaHapHbie BEKTOPBI.
22.CxansipHoe MPOU3BENIEHUE BEKTOPOB. 2

Paznoxenue BCKTOpa oo
HCKOMILIAHAPHBIM BCKTOPaM.

TpeM
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23. Ilpaktuuyeckoe 3aHsitue Nel2:
Koopnunatst BEKTOpA, CKaJIsIpHOE
MPOU3BEACHUE BEKTOPOB B KOOpIMHATAX,
VIOl MEKIYy BEKTOpaMH, YOI MEXKIY
OpSIMOM U TUIOCKOCTBIO, YTONl MEXAY
IJIOCKOCTSIMHU. Y paBHEHHE MJIOCKOCTH.

Tema 33 IIpaxTuko- | Copep:kanue 2
OpUEHTUPOBAaHHBIC  3a1aud | 24.IIpakTH4yeckoe 3aHATHE Nel3: 2
Ha KOOpAMHATHOW | KoopauHaTHasE IJIOCKOCTh. Beramcienune
TJIOCKOCTH paccTosiHUM M IJIOALEH Ha IUIOCKOCTH.
KonnuecTBeHHbIE pacueTsl
Tema 3.4 Pemenue 3amau. | Comep:kaHue 4
Koopunatsl 1 BEKTOPbI 25.I1pakTyeckoe 3aHsTHE Nel4: 2
JlexapToBBl KOOpJAMHATHI B MPOCTPAHCTBE. OK 2, OK 3,
Bekropsl B mpoctpanctBe. ClioxkeHue u OK 4, OK7
BBIYMTaHUE BEKTOPOB. Y MHOKEHHE BEKTOpa
Ha uucno. KommutaHapHble  BEKTOpHI.
CkangpHoe  TPOU3BEINEHHE  BEKTOPOB.
Paznoxenue BEKTOpa 1o Tpem
HEKOMITJIaHAPHBIM BEKTOpaM
26.11pakTyeckoe 3aHATHE Nel5: 2
Ilpocreiiine 3amaun B KOOpAMHATAX.
Koopaunaatel BekTOpa, pacCTOSHUE MEXITY
TOYKaMH, KOOPAWHATHI CEpeTuHBI OTpPe3Ka,
CKaJsIpHOE TIPOM3BEACHHE BEKTOPOB B
KOOpJMHATaX, Yyroil MEXAy BeKTOpaMu,
Yroia MEeXAy HpsIMOH M IUIOCKOCTBIO, YIodl
MEXAY IJIOCKOCTSIMU
Pa3zaen 4. OcHoBbl TpuroHoMerpun. Tpuronomerpuueckue GyHKIUN 38/12
Tema 4.1 | Conep:xkanue 4
Tpuronomerpuueckue 27.Pagmannas mepa yria. [loBopor Toukm 2
(GyHKIMM ~ IPOM3BOJIILHOIO | BOKPYr Hauajga kKoopauHaT. OmnpeneneHne
yria, uucna. Paamannas u | cuHyca, KOCHMHYCA, TAHTCHCA M KOTAHTEHCA.
rpagycHas Mepa yria 3HaKu CHHYyca, KOCHHYCa, TaHI€HCAa W
KOTaHI'€HCa 110 YETBEPTSIM.
28.3aBUCHMOCTh MEXKITY CHHYCOM, 2
KOCHHYCOM, TAaHI€HCOM M KOTaHI€HCOM
OJJHOT'O U TOT'O K€ yIria
Tema 4.2 OcHoBuble | Coaep:kanue 4
TPUTOHOMETPUUECKHE 29.TpuronoMeTpudeckue TOXIECTBA. 2
TOX/IECTBA. @opmynsl | CUHyC, KOCHHYC, TaHTCHC W KOTaHICHC OK 1, 0K 2,
MIPUBEACHUS YIJIOB Ol U - (L. OK 3, OK 4,
30.DopMyIIBl IPUBEAECHUS OK 5, OK 6,
OK 7
Tema 4.3 Cunyc, kocunyc, | Comep:kanue 8
TAHI'€HC CyMMbI M pa3sHOCTH | 31.CymMa u pa3HOCTh cHMHycOB. Cymma u 2
aByx  yriioB  CuHyc ¥ | pa3HOCTh KOCHHYCOB. CHHYC W KOCHHYC
KOCHHYC JBOMHOIO yIJa. | IBOWHOro yria. DopMysbl TOJIOBHHHOTO
Dopmysl HOJIOBUHHOTO | yIJia.
yria 32.IIpeobpazoBanust CYMMBI 2
TPUTOHOMETPHYECKUX byHKUIMH B
IIPOU3BEACHNE U IPOU3BEACHUS B CYMMY.
33.Beipaxenue TPUTOHOMETPUYECKUX 2

(yHKUMH depe3 TaHIeHC MOJIOBUHHOIO
apryMeHTa.
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34.ITpeobOpazoBanus MIPOCTEUTIIIX
TPUTOHOMETPHUYECKHUX BBIPAIKSHU I

Tema 4.4 OyHkuuu, ux
coiictBa. CriocoObI 3aJaHuUs
(byHKIMI

Conep:xanue

35.005acTh ONpPEICIICHUS M MHOXECTBO

3HA4YECHUU GyHKUIUH. YeErHoCTb,
HEUETHOCTh, TEPUOAMYHOCTh  (DYHKITHIL.
CriocoObl 3ajaHust QYHKIHHA
Tema 4.5 | Conep:xanue 2
TpuronoMerpuueckue 36.005acTh ONpPEICIICHUS W MHOXECTBO 2
(GyHKIMM, MX CBOMCTBA M | 3HAYCHHI TPUTOHOMETPHUYCCKHX (YHKI[HIA.
rpaduku YETHOCTh, HEYETHOCTb, MNEPUOANYHOCTD
TpuroHoMerpuueckux QGpyHkiuii. CBoiicTBa
U rpaduku QyHKIHA Y = COS X, Y = Sin X, y
=tg X, y = ctg X.
Tema 4.6 IlpeoOpazoBanue | Coaep:kaHue 2
rpadukor 37.llpakTnueckoe 3anstue Nel6: Cxatue 2
TPUTOHOMETPHYECKIX u pacTsbKeHue rpadukoB
GyHKIM TPUTOHOMETPUYECKUX (GyHKIWH.
[IpeobpazoBanue rpadukoB
TPUTOHOMETPHUYECKUX (PYHKIMH
Tema 4.7 Omnucanue | Cogepskanue 2
IIPOU3BOACTBEHHBIX 38.I[lpakTHyeckoe 3aHsITHE Nel7: 2
IIpOLECCOB €  NOMOLIBIO | Mcronp3oBaHue CBOICTB
rpa¢uKkoB GyHKIUH TPUTOHOMETPUIECKUX (byHKIHit B
podeCCHOHATBHBIX 3aa4ax
Tema 4.8 Oo6patnbie | Cogep:kaHue 2 OK 1, OK 2,
TPUTOHOMETPUIECKHE 39.06patHbBIE TPUTOHOMETPUYECKHE 2 OK 3, OK 4,
GhyHKIIH ¢dbynkunu. VX cBolicTBa U rpaduku OK 5, OK 6,
Tema 4.9 | Conepsxanue OK7
Tpuronomerpueckne 40. TIpakThueckoe 3amsTue Nel§: 2
YPaBHCHIS M HEPABCHCTBA | yhappenpe oS X = a. YpaBHeHHe Sin X = a.
YpaBHenue tg X = a, ctg X = a.
41. IIpakTtuyeckoe 3ansitue Nel9: 2
Pemenue TpUroHOMETPUUECKUX YPaBHEHUI
OCHOBHBIX THUIIOB: npocreiimue
TPUTOHOMETPHUYECKUE ypaBHEHUS,
CBOZSIIMECS K KBaIpaTHBIM, peEIIacMble
pas3yoKeHnEM Ha MHOXHTEIH,
OJJHOPOJIHBIE.
42. Ilpaktunuyeckoe 3aHsTHe Ne2(: 2
IIpocreiimue TPUTOHOMETPUYECKUE
HEpaBeHCTBA
43.IlpakTHYeCcKOE 3aHsATHE Ne21: 2
IIpocreiimue TPUTOHOMETPUYECKUE
HEpaBEHCTBA
Tema 4.10 Cuctemnl | Conep:kanue 2
TPUTOHOMETPUUYECKUX 44.Cuctembl MPOCTEUIINX 2
ypaBHEHUH TPUTOHOMETPHUYECKUX YPaBHEHHUH
Tema 4.11 Pemenne 3amau. | Comep:xkanue 2
OCHOBBI TpUTOHOMETpHH. | 45.]IpeoOpa3oBaHre TPUTOHOMETPUUECKUX 2
Tpuronomerpudeckue BBIPa)KCHHH. Pemrenne
Gynxumn TPUTOHOMETPHYECKHX ypaBHEHUH U
HEPAaBEHCTB B TOM YHUCIIE C UCIOJIb30BAHUEM
CBOMCTB (pyHKUIHMH.
Paznen 5. KomnjiekcHble yncia 8/4
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Tema 5.1 KomiuiekcHbIE

Conep:xkanue

quciaa

46.ITonstue KOMILIEKCHOT'O qHcIIa.
ConpsbkeHHBIE ~ KOMIUICGKCHBIC — YHCIA,
MOJTYJIb M aPI'YMEHT KOMILIEKCHOTO YHUCIIA.

47.dopma 3amyucd KOMIUIEKCHOTO 4YHCa
(reomerpuueckas, TPUTOHOMETpUYECKas,
anreOpanveckasi). Apudmernyeckue
,HCP'ICTBI/IH C KOMIIJICKCHBIMH YHCJIaMHU

Tema 5.2  IlpumeneHue

Copaepxxanue

KOMIIJICKCHBIX YHCCII

48.IIpakTH4eckoe 3aHATHE Ne22:
BeinosniHeHWEe  pacdeToB € IIOMOIIBIO
KOMILJIEKCHBIX YHCcen. ITpumepsr

HCITOJIb30BaHNA KOMIIJICKCHBIX YHCCII

49.IIpakTH4yeckoe 3aHATHE Ne23:
BeinosiHEHME  pacdyeToB € ITOMOIIBIO
KOMIIIEKCHBIX YHCE. ITpumepsnl

HCITOJIB30BaHNA KOMIIJICKCHBIX YHCCII

OK 1, OK 2,
OK 3, 0K 7

Paznen 6. CTeneHu U KOpHH.

CrenenHasi QyHKIMA

14/6

Tema 6.1 CrenenHas

Conep:xanue

(hyHKIM, ee CcBOiiCTBa

50.NMTOHATME KOPHS N—O0W CTEeneHwu
"3 JENCTBUTESNTbHOI O umcna.
PYHKLMM Y = yX N KX cBOMCTBA M
roadukm. CBOMCTBA KOPHA N—0OWU
CTeneHu

Tema 6.2 IIpeoOpasoBanue

Conep:xkanue

BBIP@KEHUM ¢ KOpHSIMHU N-0i
CTETIeHU

3aHATHE No24:
HUppaIroHaIbHbIX

51.IIpakTHyeckoe
IIpeobpazoBanmue
BBIpaXEHU N

Tema 6.3 CBoilicTBa cTeneHn

Conep:xanue

C panHOHATBHBIM H
NEUCTBUTEIHLHBIM
OKa3aTeIIMA

52.IlousTHe CTENEHU c JFO0BIM
panuoHaN bHBIM TIOKa3aTeneM. CTerneHHbIe
(hYHKIHMH, UX CBOWCTBA M TPaQUKH

Tema 6.4 Pemrenne

Copaep:kanue

(op]

HppalOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

53.PaBHOCHIIBHOCTD HUppaluOHATIbHBIX
YpaBHEHUII M HeEpaBeHCTB. Meroasl uX
permieHusl.

54 Pemenne uppanyiOHaNIBHBIX ypaBHEHUHI
1 HEPaBEHCTB

55.1IpakTn4yeckoe 3aHsATHE Ne25:
PaBHOCHIIBHOCTD HppanrOHATBHBIX
YpaBHEHUII M HepaBeHCTB. Meroapl ux
pemeHusi.  Pemenue  mppanmoHaJIbHBIX
ypaBHEHUH U HEPABEHCTB

Tema 6.5 CteneHn U KOpHHU.

Conep:xkanue

Crenennas QyHKUIus

56.IIpakTH4yeckoe 3aHATHE No26:
Onpenenenune CTETIEHHON (yHKITHH.
Hcnonp3oBaHue ee CBOWCTB MpPU PELICHUH
ypaBHEHUH U HEPABEHCTB

OK 1, 0K 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7

Paznen 7. [Ipou3Boanas GpyHKIUY, ee IPUMEHEHHE

40/20

| Conepxkanue
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Tema 7.1 [onsarue | 57.0npenenenue YHCIIOBON 2
npou3BoAHOH. DPOpMynBl W | TIOCIENOBATENBHOCTH W CIOCOOBI  ee
paBuia 3aJlaHuUs. CaoiicTBa YHCTIOBBIX
nuddepeHIupoBaHUs MOCJIeI0BaTENbHOCTEH. Onpenenenue
npezena MOCIEA0BATEILHOCTH.
Bilfncneﬂme ! MIPEAEOB OK 1, OK 2,
. OK 3, OK 4,
nocienoBarenbHocTeid. Ilpenen QyHKINM
OK 5, OK 6,
Ha OeckoHeuHocTH. [Ipenmen ¢yHKuuu B OK 7
TOYKE. [pupamenne apryMeHTa.
[Ipupamenue ¢dbyHKUINH. 3amaun,
MPUBOJAIIME K MOHATUIO MPOU3BOIHOM.
OmpeneneHue MPOU3BOIHON. ANTOpUTM
OTBICKaHHUSI TPOU3BOAHOM
Tema 7.2 TIpou3sBomHbIe Conepxanune 4
CYMMBI, pa3HOCTH 58.Dopmyel T depeHTupoBaHHS. 2
MIPOU3BEIEHUS, YACTHOTO [pasuna quddepenippoBanus
59.1IpakTHyeckoe 3aHATHE Ne27: 2
Breraucnenue MMPOU3BOJHBIX  CTCICHHBIX
GbyHKIHH.
Tema 7.3 IIponsBomHEIE Conep:xanue 8
TPUTOHOMETPUIECKUX 60.0Omnpenenenre cia0XHOM QYHKINU. 2
yskmmii. IIponssozHast 61.ITpon3BonHas TPUTOHOMETPHUIECKUX 2
CIIOXHOM (pyHKIIMH yHKLUMIL
62.ITponzBomHast CIOXKHON (QYHKITUH
63.IIpakTH4yeckoe 3aHsATHE Ne28:
IIpon3BoaHAas CIIOKHON HYHKIIHH
Tema 7.4 Tlousatue o | Comep:kanue 2
HETIPEePBIBHOCTH ~ QYHKIMU. | 64.IIoHsATHE  HENPEPBHIBHOM  (PYHKIIUH. 2
Merton HHTEPBAIOB CroiictBa HemnpepblBHOW (pyHKIHH. CBS3b
MEX Ty HETIPEPHIBHOCTHIO "
I depeHIUPyEeMOCThIO (PYHKIIMK B TOUKE.
ANTOPUTM pelieHuss HEPaBEHCTB METO0M
HMHTCPBAJIOB OK 1, OK 2’
Tema 7.5 I'eomerpuueckuii u | Comep:kanue 4 OK 3, OK 4,
(usnyeckuii CMBICIT | 65.]'eoMEeTpHUIECKUN CMBICT TTPON3BOTHOM 2 OK'5, OK6,
TIPOU3BOTHOM ¢byakmum —  yrioBod  kodddunmeHt OK7
KacaTellbHOM K TpaduKy QYHKINH B TOYKE.
66.IlpakTHYeckoe 3aHsATHE Ne29: 2
YpaBHeHHe KacaTenbHOH K  Tpaduky
(hyHKITHN. Anroput™m COCTaBJICHUSA
ypaBHEHMsI  KacaTeldbHOH K  Tpaduky
bynxuun y=f(x)
Tema 7.6  ®usnueckuii | Cogepranue 2
CMBICI  IPOM3BOAHONH B | 67.IIpakTH4eckoe 3aHATHE Ne30: 2
npoecCHOHANBHBIX 3aJauax | Ousnveckuil  (MEXaHHYECKH)  CMBICI
IPOU3BOJHOW — MTHOBEHHAs CKOPOCTH B
MOMEHT BpemeHHu t: v = S’ (1)
Tema 7.7 MonoronHocTts | Comep:kaHue 4
(hyHKITIH. Touxu | 68.Bo3pacranue u yObIBaHME (YHKIIHH, 2
IKCTpEMyMa COOTBETCTBHME BO3pacTaHWs M YyOBIBaHMS

¢yHkumu 3HaKy npousBoxHOW. [loHsTHe
IPOU3BOAHON BBICIIIET'O MopsIIIKa,
COOTBETCTBHE 3HAaKa BTOPOH MPOM3BOJHOM
BBIITYKJIOCTH (BOTHYTOCTH) (QYHKLUMH Ha
OTpE3KE.
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69.IMpakTnyeckoe 3ansaTue Ne31: 3amauu
HA MakCUMyM W MuHUMYM. lloHsTHE
ACHMIITOTBI, CIIOCOOBI HMX ONpeACIeHHs.
ANTOpUTM  HCClefnoBaHUA (QYHKUUH U
MOCTPOCHUSI ee rpaduka ¢ MOMOUIBIO
npou3BoaHOU. JIpoOHo-nuHeHas QyHKIUs

Tema 7.8 Hccnenosanue | ConepsrkaHnue 4
byHKUMiA M MOCTPOCHHE | 70 VccnenoBanne byHKIHH Ha 2
rpaukos MOHOTOHHOCTb M IOCTPOCHUE rPaUKOB
71.11pakTHYecKoe 3aHATHE Ne32: 2
[octpoenue rpadukos
Tema 7.9 HaubGonsimee wu | Comep:kaHue 2
HanuMEHbLIEe 3HadeHus | 72.HaxoxaeHnue HanOOJILIIEr0 u 2
GyHKIMH HaUMEHBITIETO 3HAYCHUM (GyHKIHIA,
MOCTpOECHUE TpPadUKOB MHOTOUICHOB C
UCIIOJIb30BaHNEM anmapara
MaTEeMaTHYeCKOT0 aHaIM3a
Tema 7.10 Haxoxnenue | Comep:kanue 4 OK 1, OK 2,
ONTUMAJIBHOTO pe3ynbTaTa ¢ | 73.JIpakTHueckoe  3aHaTHe  Ne33: 2 OK 3, OK 4,
IIOMOIIBIO POU3BOAHOH B | HamMmenbliee W HamOonbliee 3HAUCHUE OK 5, OK 6,
MPaKTUYECKUX 3aa4ax byHKIMHU OK'7
74.11pakTHyeckoe 3aHATHE Ne34: 2
Haumenbiiee w HamOonbliee 3HaYeHUE
(yHKITMH
Tema 7.11 Pemenune 3amau. | Comep:kanue 4
IponssozHas dyHKUMH, €e | 75 [IpakTHYecKOe 3aHsITHE Ne35: 2
HPUMEHCHUE DopMmyITbl u IpaBuiIa
nuddepeHIupoBaHusI. Hccnenosanue
(OYHKITHI ¢ TOMOIIBIO ITPOM3BOJIH O
76.1IpakTHYecKkoe 3aHsATHE Ne36: 2
HawnGonpmiee u HawMeHbIlee 3HAYCHHS
hyHKIIHN
Paznen 8. MHOrorpanHHMKHU 4 TeJia BpalleHust 46/18
Tema 8.1 Bepumnsl, pedpa, | Comep:xanue 2
FpaHU MHOIOIpaHHHKA 77 Ilonarne MHOI'OI'PaHHHMKA. Ero 2
9JEMEHTHI: BepIIWHBI, pebpa, TpaHU.
Hunaronams. Ceuenme. Bpmykiasie wu
HEBBIITYKJIbI€ MHOT OTPaHHUKH
Tema 8.2 [Ilpusma, ee | Comepxanue 2
COCTaBIISIOIINE, ceyenne. | 78.Ilonstue mnpusmel. Ee ocHoBaHuA u 2
IIpamas ®  mnpaBuibHAsA | OOKOBbIC TpaHu. Beicora mpusmel [Ipsmas
TIPU3MBI ¥ HaKJIOHHas npu3Ma. [IpaBuiibHas mpu3Ma.
Ee ceuenue OK 1, OK 2,
Tema 8.3 Ilapannenenunen, | Cogep:kanue 2 OK 3, OK 4,
KyO. Ceuenune KyOa, | 79.Ilapamtenenunes, CBOMCTBA 2 OK 5, OK 6,
napasuiesenuresa MPSIMOYT'OJILHOTO  MTapajuieienumnena, Kyo. OK 7
Ceuenue ky0a, napajienenumnena
Tema 8.4 Ilupammpma, ec | Comep:kaHue 2
cocrapisromue,  cedenue. | 80.Ilupamuga u ee snementol. CedeHue 2
[IpaBuibHas MUpaMHUIA. | THPAMUIBL. [IpaBwibHast  mmpammna.
YceueHHast nupaMuia YcedeHnHas nupaMua
Tema 8.5 bokoBast u nonHas | Comep:xkanue 2
ITOBCPXHOCTD HPHU3MEL | 81 TTnomansb OOKOBOW M TOJNHOH 2
HHPpaMUIBL IIOBEPXHOCTU IPU3MBL, TUPAMUBL
Conep:xkanue 2
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Tema 8.6 Cummerpust B KyOe,

82.Cummerpuss ~ OTHOCUTEIBHO  TOYKH,

napajiefienumnene, Mpu3Me, | IpsMol, miockoctd. CuMMmerpust B KyOe,
MUPaMHUJIS napajJienenumnese, mpu3Me, MupaMuie
Tema 8.7 [Tpumepsr | Copepxanue 6
CUMMETPHH B Tpodeccuu 83.IlpakTnueckoe 3aHATHE Ne37: 2
CumMMeTpus B IPUPOE, APXUTEKTYpe
84.IlpakTyeckoe 3aHsITHE Ne38: 2
CumMMeTpus B TEXHUKE
85.IIpakTnyeckoe 3aHATHE Ne39: 2
Cummerpus B ObITY
Tema 8.8 IlpaBunsnbie | Comep:kaHue 2
MHOI'OIPaAHHHUKH, ux | 86.IlpakTHyeckoe 3aHATHE Ned0: 2
CBOIICTBa IlonsiTHE mNPaBWIBHOIO MHOTOTPAaHHHKA.
CaoiicTBa MpaBUJIHHBIX MHOIOTPaHHUKOB
Tema 8.9 Hwmnnp, ero | Coaep:kaHue 2
COCTaBJISAIOIINE. Ceuenue | 87.I{umuaap u ero asiementol. CedeHue 2
LWIMHPA HWIMHApa (MapajjienbHOe OCHOBAHHUIO H
ocu). Pa3BepTka mumHIpa
Tema 8.10 Konyc, ero | Comep:kanue 4
cocrapnsomme.  CedeHME | 88 Konyc u ero oiemeHTHl. PassepTka 2
KOHYyCa KoHyca
89.CeucHue KOHYca (mapasienbHOe 2
OCHOBAaHWI0O M  TPOXOAsIIee  4epe3
BEPIINHY), KOHUIECKHE CCUCHUS
Tema 8.11  VYceuennsiii | Comep:kanune 2
konyc. Ceuenue yceueHHoro | 90.Vceuennsnii konyc. Ero obpasyromas u 2
KOHYyCa BbicoTa. CeueHne yCeueHHOr0 KOHyca
Tema 8.12 Ilap u ctepa, ux | Comep:xanue 2 8§ ;’ 8§ i’
CCYCHMS 91.1ap u chepa. BzanmHoe pacroioKeHne 2 OK 5’ OK 6’
cepsl v miockoctu. Ceyenne mapa, chepbl O,K 7 ’
Tema 8.13 Tlomsartue o060 | Comep:kaHue 4
oobeme Tenma. Otnomenue | 92.Iloustre 06 00beme Tena. O6beM Kyba u 2
00bEMOB TIOJJOOHBIX TEI MIPSIMOYTOJIFHOTO MapalIesIeuIea.
93.00neM MPU3MBbI " HITHHIPA. 2
OTHorreHrne 00beMOB TOAOOHBIX TElL.
Tema 8.14 OO0Obembl u | Comep:kanue 2
IUIOIIAAY IOBEpXHOCTEH Tell | 94.00beMbl mUpaMuibl 1 KoHyca. O0beM 2
mapa. [lnomanyu moBepxHocTel Ten
Tema 8.15 KomOunanmn | Cogep:xanue 4
MHOTOIPaHHMKOB K Tel | 95.IIpakTudeckoe 3aHATHE Ned1: 2
BpalllCHUS KomOuHaimm MHOrOrpaHHHKOB
96.I1pakTHYecKOE 3aHsATHE Neq2: 2
KomOuHaImu reoMmeTpudeckux Tel
Tema 8.16 I'eomerpnueckue | Comep:xkaHue 4
KOMOMHAITMH HA TIPAKTHKE 97.I1pakTHYecKoe 3aHsAITHE Neq3: 2
Hcnonp3oBanue KOMOMHAIUI
MHOTOTPaHHUKOB B MPaKTUKO-
OPHMEHTHPOBAHHBIX 33]a4ax
98.IIpakTH4eckoe 3aHATHE Ne44: 2
Hcnonp3oBanue KOMOMHAIUI Te
BpallleHUs] B TPaKTUKO-OPUEHTHPOBAHHBIX
3a/1ayax
Conepxkanue 2
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Tema 8.17 Pemenue 3anmau. | 99.I1pakTnueckoe 3aHsATHE Ne4q5: 2
Mmuororpanaukd  u  Tena | OObeMbl W IUIOMIAAW  [OBEPXHOCTH
BpallleHUs MHOI'OTPaHHUKOB M TEJ BpaIlICHUS
Pazjen 9. [lepBooOpa3nasi pyHKIUH, ee TPUMEHEHUE 24/16
Tema 9.1 [IlepBooOpasnas | Coaep:kanue 4
GyHKIUY. ITpaBuna | 100.3ama4ya 0 BOCCTAHOBJICHUHM 3aKOHA 2
HAXOXKICHUS JOBIDKGHHST TI0  HW3BECTHOW  CKOpPOCTH.
epBOOOPa3HBIX [NonsiTe maTErpHpoBanus. O3HAKOMIIEHUE
C TIOHATHEM WHTErpajia U nepBooOpasHon
st pynkiun Y=f(X). Tabmuua Gpopmyn mis
HaXOXKAEHUsI TepBooOpa3HbIX. M3ydeHue
MpaBuJia BRIYUCIICHHMSI TEPBO0OOPa3HOMN
101.IlpakTnyeckoe  3aHsATHe  Ne46: 2
Pemenue 3a1au Ha CBsA3b MIEPBOOOPA3HON U
ee MIPOU3BOIHOM, BBIYKCIICHUE
nepBo0OPa3HOH I JaHHOH (YHKITHH.
Tema 9.2 ITnomans | Copep:kanue 2
KPUBOJIMHEHHOH  Tparenuy. 102.3amauyn, NpUBOAAIIME K IOHATHIO
q)O?MYHa HbloToHa | gpenenentoro uHTerpaa — o BEIMUCIEHHU
JleiiGrnma IJIOMAAY KPUBOJIMHEHHOM Tpamenuu, o
MEPEMEIICHU N TOYKH. ITonsitue
OIPENEIEHHOTO HHTErpaja.
Ieomerpuuecknii W (QUBNYECKHIA CMBICT
ompejiefieHHoro  wHTerpana.  dopmyna
Hprorona— JleriOHuIIa
Tema 9.3 Heompenenennsiii | Comep:kanue 2
u onpeneneHHblid naTerpansl | 103.IToHsATHE HEOMPEAESISHHOIO HHTErpajia 2
Tema 9.4 Tloustne 06 | Comep:xanue 2
ONPENCIICHHOM  HHTErpaie _ OK 1, OK 2,
KaK TLIIOIA T 104.T"eomeTpuaeckuit CMBICII 2 OK 3, OK 4,
KPMBOJMHENHOM Tpaneuu | OMPCACICHHOTO HHTCrpaia OK 5, 0K 7
Tema 9.5 Omnpenenennsiii | Coaep:kanue
MHTCrpall B 3KU3HA 105.1IpakTuyeckoe  3ansTue  Ned7: 2
T'eomerpudeckuil CMBICI OMpPENEIEHHOI0
HUHTErpala. ®opmyna  HeroToHa -
JletiGaMIIA.
106.I1lpakTnyeckoe  3ansTme  Ned8: 2
Pemennve 3amay Ha mprMeHeHVE MHTErpajia
JUTST BBIYUCIICHUS (PU3MUECKNX BETUYHH U
IIoIaaei
Tema 9.6 Pemenme 3amau. | Comep:xanue 10
Ilepoobpasnas  Qynkumu, | 107.IIpaktuyeckoe  3anstme  Ned9: 2
ee MpUMeHEeHne IlepBooOpa3nass  QyHKINH. IIpaBuna
HaXOXICHUS MepPBOOOPAa3HBIX. Ee
IpUMEHEHN e
108.IlpakTnueckoe  3anaTHe  NeS0: 2
Breruncnenne WHTErpaioB  pa3iAYHBIMU
METOIaMH.
109.I1pakTnueckoe  3ansatHe  NeSl: 2
Briuncnenue moomaneii ¢ [OMOINBIO
MHTErPAJIOB.
110.ITpakTnueckoe  3ansaTHe  NeS2: 2

HpI/IMeHeHI/IC HUHTCrpajla K PCHICHUIO
MPaKTUYCCKUX 3aad.
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111.IlpakTnyeckoe  3ansaTHe  Ne53:
Boruncnenne rmuomazed ¢ MOMOIIBIO

MHTErPaJIOB.
Paznen 10. Iloka3zaTeabHas GyHKUMS 18/14
Tema 10.1 TloxazatensHas | Comep:kaHue 4
(yHKIMS, ee CBOMCTBa 112.CreneHb c MIPOU3BOJILHBIM 2
e CTBUTEIbHBIM OKa3aTeJIeM.
OnpezeneHue Moka3aTelbHON QyHKIUY, e¢
cBOMCTBa M TpapuK. 3HAKOMCTBO C
IprUMEHEHHEeM TI0KA3aTeNbHON (YHKITHH.
113.IlpakTnueckoe  3aHsaTHe  Ne54: 2
Pemiennie  mokazaTeNbHBIX — ypaBHEHHI
(YHKIMOHATBHO-TpPaQHUECKUM METOJIOM
Tema 10.2 Pemenne | Conep:xanne 8
[IOKAa3aTCNBHBIX yYpaBHEHUH | 114.JIpakTuueckoe  3aHsitme  Ne55: 2
1 HEPaBEHCTB Pemenne  moka3aTenbHBIX  yYpaBHEHUI
METOJIOM ypaBHMBAaHUS IIOKa3aTeNnen
115.1TpakTnyeckoe  3anaTue  NeS6: 2
Pemrennie  mokazaTenbHBIX  ypaBHEHHH
METOJIOM BBEJICHUS HOBO# MepeMeHHON OK 1. OK 2
116.ITpakTnyeckoe  3anaTHe  NeS7: 2 OK 3’ OK 4’
Pemenne  moKazaTeNbHBIX — YpaBHEHHUI OK 5’ OK 7’
(YHKIMOHATBHO-TpPaQHUECKUM METOJIOM. ’
117.11IpakTnyeckoe  3anaTue  NeS8: 2
Pemienne nokasaresbHbIX HEPABEHCTB
Tema 10.3 Cucremsl | Conep:kanue 4
MOKa3aTeIbHBIX YPABHEHUH | 118.PemeHne  CHCTEM — MOKA3aTelbHBIX 2
ypaBHEHUH
119.1TpakTyeckoe  3ansaTue  Ne59: 2
Pemenue cHucTeM [1OKa3aTEeIbHBIX
ypaBHEHUH
Tema 10.4 Pemienue 3amau. | Comeps:kanune 2
[oxazaTenpHas (HyHKITHSL 120.IlpakTnuyeckoe  3aHsaTHe  Ne6(: 2
Pemenue  mokaszaTenpHBIX  yYpaBHEHUI
METOAOM YpaBHUBaHMS TIOKasaTenedl wu
METOJIOM BBEJICHUS HOBOW IEpEMEHHOM.
Pemenne nokaszaTebHbIX HEPABEHCTB
Paznen 11. Jlorapudwmsl. Jorapudpmudeckast pynkuus 26/12
Tema 11.1 Jlorapudm uncna. | Conepxanue 2
JlecsaTHaHbBINH u —
HATYpaNbHBI  JorapuMbl, 121.Horap1/1c13M yucna. JleCATHUYHBIA WU 2
THOTIO € HaTypaJbHBIH JorapuMsl, YUCIIO €
Tema 11.2 CgoiictBa | Coaep:kanue 4
norapudmoB. Onepanus | 122.Cpoiicta 1orapudmos. 2
J0rapu(pMUPOBaHUS 123.Oneparwst sorapuMupoBaHusi. 2 OK 1, OK 2,
Tema 11.3 | Conep:xxanue 4 OK 3, OK 4,
Jlorapudmmueckas 124 Jlorapupmuyeckass (GyHKUUS U ee 2 OK 5, OK 7
(hyHKIMS, ee cBOiCTBa CBOIICTBa
125.I1lpakTnyeckoe  3aHsTHe  Ne6l: 2
Jlorapudmudeckasi GyHKIMS U ee CBOMCTBa
Tema 11.4 Pemienne | Conep:xkanne 8
JorapupMUIECKUX 126.I1onsaTue JOrapuQpMHUIECKOT0 2

ypaBHEHUH 1 HEPABEHCTB

YpaBHCHUS. Onep alrg NOTCHUHWPOBAHU .
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127. IlpakTnyeckoe 3aHsaTHEe Ne62: Tpu 2
OCHOBHBIX Merona peteHus
JorapuQMHUYECKUX ypaBHEHUI:
(yHKUMOHATBHO-TpapUECKUH, MeEToJ
MOTEHLIUPOBaHMSA, METOJl BBEACHUS HOBOU
IIEPEMEHHOM.
128.JIorapudMudeckue HepaBeHCTBA 2
129.1TpakTnyeckoe  3ansaTHe  Ne63: 2
JlorapudmMuyeckre HepaBeHCTBA
Tema 11.5 Cucremsl | Conep:kanue 2
JOrapupMHYECKUX 130.Anroputm perieHus CHCTEMBI 2
ypaBHEHUH YpaBHEHUI. PaBHOCHIIBHOCTB
norapuMUUECKIX ypaBHEHUI u
HEPaBEHCTB
Tema 11.6 Jlorapudmer B | Comep:kaHue 4 OK 1. OK 2
TIPUPOJIE U TEXHUKE 131.I1pakTH4yeckoe 3aHATHE Ne64: 2 OK 3’ OK 4’
[Tpumenenue jgorapudma. OK 5’ OK 7’
132.IpakTnyeckoe  3ansiTHe  Ne65: 2 ’
Jlorapudmudeckas crivipais B npupoje. Ee
MaTeMaTHYECKHUE CBOMCTRA
Tema 11.7 Pemenne 3amau. | Conep:kanue 2
JlorapudMer. 133.IlpakTuyeckoe  3ansaTue  Ne66: 2
Jlorapudmunueckas Gpynkuus | Jlorapudmudeckass QyHKimss. PemieHue
POCTEHIITNX JIOrapu(PpMHIECKUX
ypaBHEHUH
Pa3zgen 12. MHoxecTBa. DjieMeHThI Teopuu rpagoB 8/6
Tema 12.1 MHoxecTBa Conep:xanue 2
134.Ilousatne mHOXecTBa. [lomMHOMXKECTBO. 2
Omnepary ¢ MHOXECTBAMHU
Tema 12.2 Omnepanuu ¢ | Comep:xanue 2
MHOXCCTBAMI 135.1pakTuyeckoe  3ausTHe  Ne67 2
Onepanii ¢ MHOXECTBaMH. PerieHue
MPHUKIIAIHBIX 33724
Tema 12.3 T'padsr Conep:kanue 2 OK 1, 0K 2,
136.IlpakTnyeckoe  3aHsiTHe  Ne68: 2 OK 3, OK 4,
IMoustue rpada. CessHbI rpad, Aepeso, OK' 5, 0K 7
UK rpad Ha MIOCKOCTH
Tema 12.4 Pemenne 3amad. | Comep:xkanue
Mmuoxectsa, I'padsl U UX [137 fipakTudeckoe  samstme  Ne69: 2
HpUMCHCHIE Onepauuu ¢ MHO)ecTBaMH. OmucaHue
peaNbHBIX  CHUTyaluii C  MOMOIIBIO
MHOXecTB.  [lpumeHenne  TpadoB K
PELICHUIO 337124
Pazgen 13. DieMeHThI KOMOMHATOPUKH, CTATHCTHKH u Teopuu | 24/10
BEpPOSITHOCTEN
Tema 13.1 OcHoBHble | ConepixaHue 2
TOHSATHS KOMOMHATOPHKH 138.I1epecranosky, pa3MelleHus, 2
COYETaHus. OK 1, OK 2,
Tema  13.2  CoGbitue, | Copepxanue 4 OK 3, OK 4,
BEpOSTHOCTH coObItus. | 139.CoBMecTHBIE u HECOBMECTHBIE 2 OK'5, 0K 7
CrnoxeHne W yMHOXEHHE | cOObITHS. TEOpeMbl O BEPOSITHOCTH CyMMBI
BEPOSATHOCTEN COOBITHH.
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140.YcnoBHasi BEpOATHOCTh. 3aBUCHUMBIE U
HE3aBUCUMBIC  CcOObITHA. TeopeMbl O
BEPOSITHOCTH TPOM3BENICHUS COOBITHIA.

Tema 13.3 BepostHOCTH B
mpodecCHOHANBHBIX 3a/lauax

Conep:xkanue

Ne70:

COOBITHS,

141.I1pakTH4yeckoe 3aHATHE
OTtHOocuTeNnbHas yacTora
CBOMCTBO €€ YCTOMYMBOCTH.

142.IlpakTnueckoe  3aHsaTHe  Ne71:
CraTtuctuueckoe onpeneneHue
BCPOATHOCTH. BEPOATHOCTH
COOBITHS

Orenka

Tema 13.4  JIuckperHas
ciyyaiiHasi BEJIMYMHA, 3aKOH
ee pacrpeneneHus

Copaepxxanue

BCJIIMYHUH.
cIy4daitHOM

143.Bunbl
Omnpenenenne
BEJIMYUHBIL.

CIIy4alHBIX
JUCKPETHOU

N

JIACKPETHOU
YUCIIOBbBIE

144.3axkoH pacupeneneHus
ciay4yailHOW BenuuyuHbL. Ee
XapaKTEePUCTUKHI

Tema 13.5
MaTeMaTUYECKOH
CTaTUCTUKU

3agaun

Copaepkanue

145.Bapuanvondsiid psaa. [lonuron vactor
1 THCTOTPaMMa.

146.CraTuCTHYECKHE XapaKTEPUCTUKH Psizia
HaOJI0JaeMbIX JaHHBIX

Tema 13.6 CocraBienue
TabauI] W JWarpaMM Ha
MPaKTHKE

Conep:xanue

147.11pakTuyeckoe  3ansaTue  Ne72:
IlepBuunass 00pabOTKa CTAaTHCTHYECKUX
JaHHbIX. VX rpaduueckoe mpeacraBieHue.

148.IlpakTnyeckoe  3ansaTue  Ne73:
HaxoxjeHue cpeHHX  XapaKTepHCTHK,
HaOJII0IaeMBbIX JTaHHBIX

Tema 13.7 Pemenue 3amau.
OneMeHTB KOMOMHATOPHKH,
CTaTHCTUKA W TEOPUU
BEpPOSATHOCTEN

Conep:xanue

149.11pakTnyeckoe  3ansTue  Ne74:
OnemeHTsl KomMOmHaTOpHKHA. CoOOBITHE,
BEPOSATHOCTh  CcOOBITHSA.  CIIO)KCHHE W
YMHOKEHHE BEPOSTHOCTEN

OK 1, OK 2,
OK 3, OK 4,
OK 5, 0K 7

Pa3znen 14. YpaBHeHHUsI M1 HEpaBeHCTBA

28/16

Tema 14.1 PaBHOCHIBHOCTB
YpPaBHEHUH M HEPABEHCTB.
OO01me MEeToIbI pereHms

Copaep:kanue

150.PaBHOCHIBHOCTB YpaBHEHUI u
HepaBeHCTB. Omnpenenenus. OCHOBHBIE
TEOpPEMBbl PaBHOCHUJIBHBIX IIEPEXOAax B
YpaBHEHUSIX U HEPABEHCTBAX.

151. Ilpaktuyeckoe 3ansaTue Ne75:
OOmue MeTomsl pelIeHus ypaBHEHHM:
nepexol] OT paBeHcTBa  (QYHKUMH K
PaBEHCTBY apryMeHTOB JJIsI MOHOTOHHBIX
(GyHKUMH,  METOA  PpasiIoKEeHUs  Ha
MHOKUTETM, METOA BBEICHHUS HOBOH
HepeMEHHO}, (yHKLIMOHAIBHO-
rpaduuecKuii METOT

Tema 14.2 TI'paduueckuii
METO/1 PEIICHUs] YpaBHEHHI,
HEpaBEHCTB

Coaep:xxanne

152.001mue Meronsl penieHus] HepaBeHCTB:
nepexo]] OT CpaBHEHHS 3HaYeHUH (YHKIUHA
K CpPaBHEHHIO 3HAYEHUH aprymMeHTOB s
MOHOTOHHBIX (DYHKLINH, METOJ] MHTEPBAJIOB,
(yHKUMOHANBHO-TpaQUUECKUN METO]

OK 1, OK 2,

OK 3, OK 4,

OK 5, OK 6,
OK 7
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153.I'padpuaeckuit METOJT pereHus 2
ypaBHEHUH M HEPABECHCTB
Tema 14.3 VYpaBuenus wu | Comep:kaHue 4
HEpaBEHCTBA C MOAYJIEM 154.0Onpenenenrie Moaynd. Packpeitue 2
Momyns 1o ompenenenuto. [Ipocreiimme
ypaBHEHHS 1 HEPAaBEHCTBA C MOAYJIEM
155.ITpumenenue PaBHOCUIIBHBIX 2
Iepexoa0B B ONpCaACICHHBIX TUIIaX
ypaBHEHUH M HEPABEHCTB C MOJYJIEM
Tema 14.4 VYpaBuenus wu | Comep:kaHue 6
HEpaBEHCTBA ¢ apaMmerpamMu | 156.3HaKoMCTBO c mapameTpoM. 2
IIpocrelimne ypaBHEHHsI U HEPABEHCTBA C
napaMeTrpom
157.1lpakTnueckoe  3aHATHe  Ne76: 2
IIpocrelimue ypaBHEHHsI C TaApaMETPOM
158.IlpakTnueckoe  3aHsATHe  Ne77: 2
IIpocrelimme HEpaBEHCTBA C MAPAMETPOM
Tema 14.5 CocraBnenune u | Comep:kaHue 6
peuieHune 159.I1pakTyeckoe  3ansaTue  Ne78: 2
npodecCHOHaNBHBIX u3a)1a11 C | Pemenue TEKCTOBBIX 3a71a49 OK 1. OK 2
[IOMOIIBIO YPaBHEHHH podeCCHOHABHOTO COIEPKAHMSI OK 3: OK 4:
160.ITpakTyeckoe  3ansaTue  Ne79: 2 OK 5, OK 6,
Pemenue TEKCTOBBIX 3a7a4 OK 7
poheCCHOHAIBHOIO COJICPIKAHUS
161.I1pakTnyeckoe  3ansTue  Ne80: 2
Pemenue TEKCTOBBIX 3a1a4
podecCHOHAITBLHOTO CONIePIKAHMSI
Tema 14.6 Pemenue 3amau. | Comep:xaHue 4
VpaBHEHWsI B HEPABEHCTBA 162.I1pakTnyeckoe  3ansTue  Ne8l: 2
OO0mme MeToAasl peIICHHs] ypaBHEHUM.
YpaBHEHHS C MOIYJIEM U C TTapaMeTpaMHu
163.IlpakTnyeckoe  3ansTme  Ne82: 2
OOmme MeToAbl pelIeHus ypaBHEHHA.
HepaBeHcTBa ¢ MOIyNeM U ¢ mapaMeTpamu
IIpome:xxyTounas arrecTanus (JK3aMeH) 14
Bcero: 340
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3. YCJI0OBUs PEAJIM3ALIMN JTUCIUITJIMHBI

3.1. Jlns peanuzanuy HporpaMMBbl JTUCIMILIMHBI JOJDKHBI OBITH HMPEAYCMOTPEHBI CIIEIYIOLINe
CTeMaIbHbIC TOMEIICHUS:

Kabuner, ocHameHHBI# B cOOTBeTCTBUM C 1. 6.1.2.1 oOpa3oBaTenbHOH MpOTrpamMMbl IO
cnenuanbHocTH 23.02.07 TexHudyeckoe 00CIyKMBaHUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB.

3.2. UupopmannoHHOe o0ecnieyeHne peaju3aluy NporpaMmMbl

Jns  peanu3amuu  mporpamMmbl  OMOIMOTeUHBIH  (QoHA  00pa3oBaTeNbHON  OpraHU3aAINH
YKOMITJICKTOBAH MMEYaTHBIMU W/WJIM 3JCKTPOHHBIMUA O0pa30BaTEIbHBIMU U WH(OPMAIMOHHBIMH
pecypcamu, Jij1st obecrieueHrs 00pa30BaTEIHLHOIO MpoIecca.

3.2.1. OcHOBHBIE NeYaTHbIE U3TAHUSA

[TeyatHbIX M3AaHU HET

3.2.2. OcHOBHBIE JIEKTPOHHbIE U3IAHUSA

1. Koznos, B. B. Maremaruka : anrebpa u Hadajla MaTeMaTHYe€CKOTO aHaln3a, TeOMETPHUS :
yueOHuK i 10 kimacca o6meoOpazoBarenbHbIX Opranu3aluii. bazoBelil v yriiyOnéHHbIA ypOBHU
/ B. B. Ko3nos, A. A. Huxkutun, B. C. BenonocoB u np. ; mox pen. B. B. Ko3nosa u A. A.
Huxutuna. - 4-¢ uzn. - Mocksa : OOO "Pycckoe cmoBo - yueoHuk", 2020. - 464 c. (®I'OC.
WunoBanmonHas mkoma) - ISBN 978-5-533-01648 3. - Texkcr : snekrponnsiii // DbC
"KoHcynbpTaHT cryaeHTa" [caiiT]. - URL
https://www.studentlibrary. ru/book/lSBN9785533016483 html . - Pesxum mocTyma : 1o moamucke.
2. Koznos, B. B. Maremaruka : anreOpa W Havajla MaTeMaTHYECKOTO aHaln3a, TeOMETPHS :
yueOnuk s 11 knacca. bazoBeiit u yriyonénnsiii yposuu / B. B. Koznos, A. A. Hukutun, B. C.
benonocos u np. ; moxa pen. B. B. Koznosa u A. A. Hukutuna. - 3-e u3a. - Mocksa : OO0 "Pycckoe
cinoBo - yueonuk", 2020. - 400 c. (PI'OC. UnnoBanmonHas mikona) - ISBN 978-5-533-01649-0. -
Texcr : onexrponnsri // OBC "Koncyaprant crymenta" : [cait]. - URL
https://www.studentlibrary.ru/book/ISBN9785533016490.html . - Peskum qocTyma : 1o moarnuckKe.
3. Hanmasu, A. A. Maremaruka : yaeOHuk / A.A. JlanasH. — 3-e u3., ucnp. u 1om. — MOCKBa :
NH®PA-M, 2023. — 544 c. — (Cpennee npodeccrnonanbHoe oopazoanue). - ISBN 978-5-16-
012592-3. - Tekcr : snekrponnsni. - URL: https://znanium.com/catalog/product/1891827. —
Pexum noctyna: mo nojmnucke.

3.2.3. JlonoJIHUTEe/IbHbIe HCTOYHUKH

1. KOxno, H. C. Maremaruka : yueonuk / H.C. FOxno. — Mocksa : UH®PA-M, 2023. — 204 c.
— (Cpennee mpodeccronanbHoe obpazoBanne). — DOI 10.12737/1002604. - ISBN 978-5-16-
014744-4. - Tekcr : snekrponnsni. - URL: https://znanium.com/catalog/product/1906092. —
Pexxum noctymna: no nojamnucke.

2. bapnymkun, B. B. MaremaTtuka. DieMeHThI BbICIIEH MaTeMAaTUKHU : y4eOHUK : B 2 ToMax. Tom
1 / B. B. bapnymkun, A. A. IIpokodseB. — Mocksa : KYPC : UHOPA-M, 2021. — 304 c. —
(Cpennee nmpodeccuonanbHoe oopazoanue). - ISBN 978-5-906923-05-9. - TekcT : 371eKTPOHHBIA.
- URL.: https://znanium.com/catalog/product/1235904. — Peskum 0CTyIa: 1O TMOIMUCKE.

3. bapnymkun, B. B. MaremaTnka. DneMeHThI BbICIIeH MaTeMAaTUKH : YI€OHUK : B 2 ToMax. Tom
2 / B.B. bapnymxkun, A.A. [IpokopreB. — Mocksa : KYPC : UHOPA-M, 2022. — 368 c¢. —
(Cpennee nmpodeccuonansHoe oopazoBanue). - ISBN 978-5-906923-34-9. - TekcT : 27eKTPOHHBIH.
- URL.: https://znanium.com/catalog/product/1817031. — Peskum ocCTyIma: 1Mo moAMUCKe.

4. Kaazuk, 1O. SI. Marematnueckuii cioBaps / Kaaszuk 1O. f. - Mocksa : ®DUSMATIINT, 2007. -
336 c. - ISBN 978-5-9221-0847-8. - Texkct : anexrponnslii / DbC "KoncynbranT crynenra" :
[caiit]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. - Pexxum noctymna
: TIO TIOJITHMCKE.
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5. Maremaruka B IIKOJIE : HAaydHO-TEOPETHUYECKMM M METOJMYECKHH XKypHal. - Mocksa
Hlxonenas mpecca, 1924. - Beixomutr 10 paz B rox. — ISSN 0130-9358. — Tekcr
HEIOCPEACTBEHHBIM.

6. CoBpemenHnbie mpodeccroHanbubie 0a3bl qanHbX (MOC OMI'AY-Moodle).

7. CnpaBounast npaBoBas cucrema KoncynpranT [lmroc.

8. DIeKTpOHHO-OUOIMOTEUHAsI CUCTeMa U3AaTeNbCeTBa «JlaHby.

9. DNIEKTPOHHO-OMOIMOTEYHAs CHCTeMa «Znanium.comy.

10. DnexTpoHHO-OMOAMOTEUHAs cucTeMa «KOHCYIBTaHT CTyIEHTa»
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCIIUIIJINHbI

Pe3yabTarhl 00y4yeHust

Kputepuu ouenkun

MeTtoabI OlIEeHKH

Oommne

-TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTH MacTepPCTBa,
Tpyznomooue;

-TOTOBHOCTh K aKTUBHOM JICITECIBHOCTH TEXHOJIOTUYCCKON U
COIlMAIbHOM HAIPaBJICHHOCTH, CIIOCOOHOCTh HHUIIUUPOBATh,
IJIAHUPOBATh U CAMOCTOSTEIBHO BBIMOIHATh TAKYIO IEATEbHOCT;

- MHTEPEC K Pa3IMYHbIM chepam npodecCHOHATLHON A TEIIbHOCTH.
OBjajicHUE YHUBEPCAIBHBIMU  y4COHBIMHU

MO3HaBaTEIbHBIMU JCHCTBUSAMMU:

a) 0a30BbIC JIOTHYECKHE JIEHCTBHSL:

-CaMOCTOSITENbHO (POpMYIMPOBAaTh W aKTyaJM3HpPOBaTh MpoOIieMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

-yCTaHaBJIMBATh CYIICCTBEHHBIM MPHU3HAK WU OCHOBAHHS IS
CpaBHEHUs, KiTacCu(DUKAIIMU U 0000IIICHNUS;

-ONPEENATh e JCATSbHOCTH, 3a/laBaTh MapaMeTPhl U KPUTEPUHU
WX JIOCTHIKCHUS;

- BBIBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEUYHUS B pacCMaTpPHBAEMbIX
SIBIICHHSIX

- BHOCHTb KOPPEKTHBBI B JIEITEIBHOCTh, OICHUBATH COOTBETCTBUE
PE3yJIBTATOB IIEIISAM, OL[EHUBATH PUCKHU TOCIIEACTBHM IEATEIbHOCTH;
-pa3BUBaTh KpPEATHUBHOE MBIIUICHUE MPH PEIICHUU >KHU3HEHHBIX
pobJieMm

0) 6a30BbIC HCCIEA0BATEIILCKHAE ICHCTBHUS:

-BIIaJIcTh HABBIKAMH  Y4eOHO-HMCCIIENOBATENBCKONH ¥ IPOEKTHOM
JeSITeTbHOCTH, HABBIKAMH pa3pelieHws mpooieM;

-BBIABIIAT TNIPUYMHHO-CIIEACTBEHHBIE CBS3M U aKTyallU3UPOBATh
3a/avy, BBIIBUTaTh TUIIOTE3y €€ PEIIeHNs, HAXOAUTh apTyMEHThI IS
JOKa3aTeIbCTBA CBOMX YTBEPXKICHWU, 3aJaBaTh IapamMeTpbl |
KPUTEPUH PEIICHUS;

-aHaJTM3UPOBATH TMOMyYEHHBIE B XO/I€ PEIICHUS 3a1add Pe3yIbTaThl,
KPUTHYECKH OIEHHBaTh WX JOCTOBEPHOCTH, MMPOTHOZHUPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSIX;

- YMETh TEPEHOCUTHh 3HAHMSA B IMO3HABATENHHYIO M IMPAKTUIECKYIO
o0JTacTy )KU3HEeITeTFHOCTH;

-yMeTh HHTETPUPOBATH 3HAHMS U3 PA3HBIX MPEIMETHBIX 00IacTei;
-BBIIBUTATh HOBBIE WJEW, INpenjaraTb OPWUTHHAIBHBIE TOIXOABI U
pelIeHus U CIOCOOHOCTh WX HWCIOJh30BAHHS B IMO3HABATEIHHON H
COITMAJIbHON MTPaKTHKE

OneHka «OTIHYHO». 32
ryookoe ®  IOJHOE
OBJIa/ICHHE

coJiep>)KaHueM Y4eOHOTro
MaTepuaia, B KOTOpOM

o0yJaromnmiics
OpHUEHTUPYETCH,
TOHSITUUHBIM
anmapaTom,
AKIEHTOJIOTHYECKUM |
ophO3MUYECKUM
MHWHUMYMaMu, 3a
YMCHUE HaXOJIUThb u
UCIIONIb30BATh
WHPOPMAITHIO.

Orenxka «XOPOLIO».
Ecmn o0yJarommics
MTOJTHO OCBOMJI Y4€OHBII
MaTepua, BJIaJiceT
TTOHSITUMUHBIM
anmapaTom,
AKI[EHTOJIOTHYECKUM |
ophO3MUYECKUM
MUHUMYMaMH,
OpPUEHTHPYETCS B

U3y4YEHHOM MaTepuale,
IrpaMOTHO u3jaraer
OTBET, HO B ero (opme
UMEIOTCSI  OTZAENbHBIE
HETOYHOCTH.
Onenka
«yI0BJIETBOPHTEIHLHO»
Ecmu  obOyuatomuiics
OoOHapyXHBaeT 3HAHUS U
NIOHUMaHue
MTOJIOKEHHOT'O y4eOHOTr0
MmaTepuaia,
MOHSATUHHOrO anmnapara,

—  YCTHBIE H
MHUCbMEHHBIE
ONpPOCHI Ha
TEOPETUUYECKUX U
MPaKTUYECKUX
3aHATHUSAX;

—  IMPaKTHYECK
W€ 3aHATHUS;

- B3aUMHBIN
KOHTPOJIb npu
paboTe B mapax u
MaJTbIMHU
TpyHIaMu;

—  MareMaTrude
CKUM JUKTAHT;

- 0 3aBEpUICHUIO
Kypca
MPOBOAUTCS
IK3aMeH B
pamKax
IIPOMEKYTOYHOU
aTTecTaluu
CTYJIEHTOB
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B obnacTu ieHHOCTH HayYHOTO [TO3HAHUS:

-c(hOpMHPOBAHHOCTD MHUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIECTBEHHON MPAKTHKH,
OCHOBAaHHOTO Ha AMANOre KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO
CBOEr'0 MECTA B MOJUKYJIBTYPHOM MHUDE;

-COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATENbCKOM KYyJBTYPbl Kak
CpeICTBa B3aUMOAECUCTBUS MEXIY JIOJAbMU U TIO3HAHUS MUPA;
-OCO3HaHME IIEHHOCTM HAy4YHOM  JEATeNbHOCTH, TOTOBHOCTH
OCYILIECTBJIATh TPOEKTHYIO M HCCIENOBATEIbCKYIO JESITEIbHOCTh
WHIUBUAYAJIBHO U B TPYIIIIE.

OBnaneHne  yHUBEpCAJIbHBIMH  y4eOHBIMH  T1O3HABaTEIbHBIMU
JNEUCTBUSIMHU:

B) pabota ¢ nHpOpMaIeH:

-BJIaIeTh HABBIKAMH MTOJYYCHUS HH(POPMAIIUK U3 HCTOYHUKOB Pa3HBIX
TUIIOB,  CaMOCTOATEIBHO  OCYIIECTBISATH  TOHCK,  aHaJm3,
CHCTEMAaTH3aINI0 U WHTEPIIPETAINIO HH()OPMAIIMU PA3THYHBIX BUIOB
1 GOpM IIpe/ICTaBIICHHUS,

-c03/1aBaTh TEKCTHl B Pa3IMYHBIX (OpPMATax C Y4eTOM Ha3zHAuCHUs
WH(POPMAITUH | [IEJICBOW ayTUTOPUH, BHIOUPAs ONTUMAIIBHYIO (hopMy
TIPEJCTABIICHUS U BU3yaJIN3allnH;

-OI[EHNBaTh JOCTOBEPHOCTh, JIETHTUMHOCTh HH(OpMAaLNH, €€
COOTBETCTBHE MPABOBBIM U MOPAIBbHO-3THYECKUM HOpMaM;
-HCIIOJIb30BaTh CPEICTBA MHPOPMAIMOHHBIX H KOMMYHHKAIIMOHHBIX
TEXHOIOTUHA B PEIIEHWHM KOTHUTHUBHBIX, KOMMYHHKATHBHBIX W
OpPTaHM3AIMOHHBIX 33]]a4 C COOJI0EHNEM TPeOOBaHHUN APTOHOMUKH,
TEXHHUKN 0e3011aCHOCTH, TUTHUEHBI, PECYpCOCOepeKeHN s, IPABOBBIX U
TUYECKUX HOPM, HOPM HH(OPMALIMOHHON 0€30I1acHOCTH;

-BJIaZicTh HABBIKAMU PpACIIO3HABaHUS M 3alUThl HH(OpMAaIUH,
HH(POPMAITMOHHON 0€301TaCHOCTH JINYHOCTH

AKIICHTOJIOTMYECKOr0 |
op(h03MUYECKOT0
MUHUMYMOB, HO
u3NlaraeT WX HEIMOJHO,
HEMOCIIC/IOBATEIBHO,
JIONTYCKaeT HETOYHOCTH
B OTIpENIeIICHU N
MOHATHM, HE  yMeEeT
JIOKa3aTeIbHO
000CHOBATh CBOH
CYXKIEHHUS.

Ornenka
«HEYJ0BJICTBOPUTEIbH
o». Ecimi obygaroruiics
UMEEeT  Pa3pO3HEHHBIE,
OeccucTeMHbIe 3HAHUS,
HE yYMECT BBIJCIIATH
TJIABHOE u
BTOPOCTEIIEHHOE,
JIOITYCKAeT OIMUOKH B
ONPENENIEHUHN TIOHATHM,
HCKaXXa€r HuX CMBICI,
OecropsI09HO u
HEYBEPEHHO  H3j1araer
MaTepHual.
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B obnactu 1yXxoBHO-HPaBCTBEHHOTO BOCTIUTAHHUS:

- cOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHSA, OSTHUECKOTO
MIOBEJICHMUS;

-ClIOCOOHOCTh OIICHWBAaTh CHUTYallUI0 M TMPHUHAMATbh OCO3HAHHBIC
pelIeHusl, OPUEHTHPYSICh Ha MOpAJIbHO- HPABCTBEHHbIE HOPMBI U
LIEHHOCTH;

-0CO3HAHKE JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOHUMBOrO Oy IylIero;
-OTBETCTBEHHOE OTHOILIEHHE K CBOUM POIUTENAM M (WJIH) JPYyruM
YJIeHaM CeMbH, CO3JJaHUIO0 CEMbU Ha OCHOBE OCO3HAHHOI'O MPHUHSTHA
LICHHOCTEW CEMENHOM KU3HU B COOTBETCTBUU C TPAAUIMSAMH HAPOJOB
Poccuu;

OBnazneHne yHUBEepPCaIbHBIMU PETYASITUBHBIMU ACHCTBUSIMU:

a) caMOoOpraHU3aIINs:

-CaMOCTOSITENTFHO OCYIIECTBIIATh II03HABATEIBHYIO JIE€ITENBHOCTD,
BBISIBJISITH  TIPOOJIEMBI, CTaBUTh M (opMynHMpoBaTh COOCTBEHHBIC
3a1a9u B 00pa3oBaTeNbHON ACATENFHOCTH U )KU3HEHHBIX CUTYAIUIX;
-CaMOCTOSITENTbHO COCTAaBJATh IUIAH PELIEHHs] MPOOJIEMBI C y4ETOM
UMEIOIIMXCSI  PEeCypcoB,  COOCTBEHHBIX  BO3MOXKHOCTEH U
HPEAIIOYTEHN;

-1aBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

CIOCOOCTBOBATH (POPMUPOBAHHIO U MTPOSIBICHUIO ITUPOKOW dPYTUIIHH
B pPa3HBIX O0JIACTAX 3HAHUM, IIOCTOSHHO TIOBBIINIATH CBOK
00pa3oBaTeNbHBIN U KYIbTYPHBIH YPOBEHbD;

0) CaMOKOHTPOITb:

WCTIOJIb30BAaTh MPUEMBI pe(IIeKCUH JUTS OIIEHKH CHUTYalluH, BhIOOpa
BEPHOT'O PELICHUS;

-YMETb OLIEHUBATh PAUCKHU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110 UX
CHUKCHMUIO;

B) SMOIMOHAJIbHBIN WHTEIJIEKT, Mpeoaratomun
c(hOopMHPOBAHHOCTH:

BHYTPEHHEW MOTHBALMH, BKIHOYAIOUIEH CTPEMIIEHUE K JTOCTHKECHUIO
LEIN U yCIEXy, ONTUMU3M, UHUIIMATUBHOCTh, YMEHHUE ACHCTBOBATH,
HCXOJS U3 CBOUX BO3MOKHOCTEW;

OMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh TMOHWMATh SMOIHMOHAIBFHOE
COCTOSIHUE  JApPYTUX, YYUTBIBaTh €ro IpPU  OCYLIECTBICHUU
KOMMYHHUKAIIAH, CIIOCOOHOCTh K COYYBCTBHIO U COTIEPEKUBAHUIO;
COITMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAaWBAThH
OTHOIIEHHS C APYTHMH JIFOJbMH, 3200TUTHCS, TIPOSBIATh UHTEPEC U
paspernaTh KOHQIHKTHI
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-TOTOBHOCTh K CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOOIIpeETICHHIO;

-OBJIaJICHUE HaBBIKAMH Y4eOHO-HCCIENOBATENBLCKON, MPOSKTHOM U
COLIMAIbHOM AEATENBHOCTH;

OBnaneHyne yHUBEpPCaIbHBIMU KOMMYHUKATUBHBIMU JEUCTBUAMU:

0) coBMeCTHAs JACATEIbHOCTD:

-IIOHUMaTh M  UCMHOJNb30BAaTh IPEUMYIIECTBA KOMAaHAHOM U
WHAWBUAYaIbHON paboThI;

-IpUHUMAaTh L€ COBMECTHOM [eATeNbHOCTH, OpPraHU30BBIBATH U
KOOPAWHUPOBATh AEHCTBUS MO €€ JOCTI)KEHHUIO: COCTAaBJIATh IUIaH
JEUCTBUM, pacHpeneisTh pPOJIA C YYETOM MHEHHM YYaCTHHKOB
00CyXIaTh pe3yabTaThl COBMECTHOH paboThI;

-KOOPJMHUPOBATh W BBIMOJHITH Pa0OTy B YCIOBHUSX PEATBHOTO,
BHUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHSI,;
-OCYIIECTBIISATH TO3UTHUBHOE CTPATErNYECKOE ITOBEACHUE B PA3IUYHBIX
CUTYyallUsiX, TIPOSIBISITH TBOPYECTBO M BOOOpakeHHE, OBITh
WHUIIUATHBHBIM.

OBnasneHne yHUBEPCAIbHBIMH PETYISTUBHBIMU AEHCTBUSAMHU:

T) MpUHATHE Ce0sT U IPYTHUX JIOJCH:

-IPUHUMAaTh MOTHBBI M apryMEHTHl JIPYTHX JIIOJed TpPH aHaIn3e
pe3yabTaTOB AEATEIHHOCTH;

-PU3HABAThH CBOE MTPABO M NPABO JAPYIUX JIO/ICH Ha ONIHOKY;
pa3BUBATh CIIOCOOHOCTH TIOHMMATh MU C MO3HIIMH JIPYTOTo YellOBeKa

B o6macTu 3cTeTHYECKOr0 BOCIIUTAHMSL:

-3CTETMYECKOEe OTHOIIEHHEe K MHpPY, BKIIOYas JCTETHKY ObITa,
HAay4yHOr0 M TEXHMYECKOro TBOpYECTBA, CIOpTa, TpyZa H
O0I1lECTBEHHBIX OTHOLICHU;

-CII0COOHOCTh BOCIIPUHUMATD Pa3IMUHbIC BUIbI UCKYCCTBA, TPAIULIUH
U TBOPYECTBO CBOEI'0 U APYI'MX HapOAOB, OLIYINATh SMOLHMOHAIBHOE
BO3/IEMCTBHE UCKYCCTBA;

-yO©KIIEHHOCTp B 3HAUYUMOCTH JUISL JIMYHOCTM M  0OOLIecTBa
OTEUECTBEHHOI'0 U MHUPOBOI'O HCKYCCTBA, 3THHUUYECKUX KYyJIbTYPHBIX
TpaIuLM{ 1 HAPOJHOTO TBOPUECTBA;

-TOTOBHOCTh K CaMOBBIPOXEHMIO B pa3HBIX BHJAaX HCKYCCTBA,
CTpEeMJICHUE NIPOSIBIIATh Ka4eCTBA TBOPUYECKOH JIMYHOCTH;

OBnageHue yHuBEpCanbHBIMA KOMMYHUKATUBHBIMH ACHCTBUSMU:

a) obmIeHwue:

-OCYILIECTBIIATH KOMMYHHMKAIIMU BO BceX chepax KU3HHU;
-pacrio3HaBaTh HeEBepOaNbHBIE CpEACTBA OOMICHHS, ITOHMMATh
3HAaYCHUE COLHUAIBHBIX 3HAKOB, pPACIO3HABaTh MPEANIOCHUIKU
KOH(DJIMKTHBIX CUTYalUH U CMAT4aTh KOH(JIUKTHL;

-pa3BepHYTO M JIOTUYHO U3JaraTb CBOK TOYKY 3pEHHUS C
HCIOJIb30BAHUEM SI3BIKOBBIX CPEACTB
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-0CO3HaHUE 00yJaromMucs POCCHICKON IPAKIAHCKON
UJICHTUYHOCTH;

-IeJICHANIPABICHHOE Pa3BUTHE BHYTPEHHEH MO3UIIMHM JIMYHOCTU Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LEHHOCTEH HapoaoB Poccuiickoi
®denepanuy, UCTOPUUECKUX U HAIIMOHATBHO-KYJIBTYPHBIX TPAIUIHA,
(I)OpMI/IpOBaHI/Ie CHCTEMBI 3HaA4YUMBbIX HEHHOCTHO-CMBICIIOBBIX
YCTaHOBOK, aHTUKOPPYMIIMOHHOTO MHPOBO33PEHUS, TPaBOCO3HAHUS,
9KOJIOTUYECKON KYJIBTYPBI, CIIOCOOHOCTH CTAaBHUTh IIEJIU M CTPOUTH
KHN3HCHHBIC IIJIaHBbI,

B wactu rpaxxjaHCKOr0 BOCIIUTAHHUS:

-OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX MpaB M 00sS3aHHOCTEH,
YBaXKCHHUE 3aKOHA U MPABOIOPSIKA;

-IIPUHATHE TPAJAULUOHHBIX HAIMOHAJBHBIX, OOIICUCIIOBEUECKUX
TYMaHUCTHYCCKUX U NCMOKPATUUCCKHUX HGHHOCTeﬁ;

-I'OTOBHOCTb IIPOTUBOCTOATH naCO0JI0Irun OKCTpEMU3MA,
HallMOHAIM3Ma, KceHO(bo6I/IH, JUCKPUMUHAIMM 110 COLMAIBHBIM,
PEINTHUO3HBIM, PACOBBIM, HAITMOHAJIBHBIM IIPHU3HAKaM;

-TOTOBHOCTb BE€CTHM COBMCCTHYIO [JCATCIIBHOCTH B HHTEpPECAX
TPaKIAHCKOTO OOIecTBa, YYacTBOBaTH B CAMOYIIPABJICHUH B
00111e00pa30BaTeIbHON ~ OpPraHM3alMd W JIETCKO-FOHOIIECKUX
OpraHu3aINsIX;

-YMEHHEC B3aHMOﬂeﬁCTBOBaTL C COOMAJIBHBIMK HWHCTUTYTaMU B
COOTBETCTBHU C UX @WKHHHMH N HAa3HAYCHHECM,

-I'OTOBHOCTbH K FyMaHHTapHOﬁ )51 BOHOHTepCKOﬁ JACATCIBHOCTH,
HanHOTquCKOFO BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh POCCHUUCKONH Tpa)kTaHCKOW HMACHTUIHOCTH,
[aTpUOTH3Ma, YBAXKEHHS K CBOEMY HapOly, YyBCTBA OTBETCTBEHHOCTHU
nepen PoauHoM, rop/IocTy 3a cBoi Kpai, cBoto PosiuHy, CBOH SI3bIK U
KyJlbTypy, IpPOLUIOE M HACTOSIIEE MHOIOHAIlMOHAJIBHOIO HAapona
Poccum;

-IICHHOCTHOE  OTHOLIEHHWE K TOCYJAapCTBEHHBIM  CHUMBOJIAM,
HCTOPUYECKOMY U MIPUPOAHOMY HACHEIUI0, MaMATHUKAM, TPaAULIHIM
HaponoB Poccun, goctmxenusm Poccun B Hayke, HCKYCCTBE, CIOPTE,
TEXHOJIOTUAX U TPYAE;

-uneiiHas yOeXJIEeHHOCTh, TOTOBHOCTh K CIY)KEHHIO W 3allIuTe
OtedecTBa, OTBETCTBEHHOCTh 3a €ro Cyab0y; OCBOEGHHBIE
O0yJaloMMUMHCA MEXKIPEAMETHbIE TIOHSATHS W yHHBEPCAIbHBIC
yaeOHbIe JeHCTBUA (perynaTuBHEIE, [IO3HABATEJbHBIE,
KOMMYHUKATHBHEIE);

-CIIOCOOHOCTh WX HCIIONIB30BAaHUS B TIO3HABATENBHON U CONMAIBHON
NPAKTHKE, TOTOBHOCTh K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO U
OCYIIIECTBJICHNIO YUE€OHOH JEATeNbHOCTH, OpPTaHHM3alHH YIeOHOTO
COTPYAHHYECTBA C MEAarOTHISCKUMHU PaOOTHUKAMHU M CBEPCTHUKAMHU,
K YYacTHIO B TIOCTPOCHUH WHAWBHIYaJbHOH 0Opa3oBaTeIbHOMN
TPaeKTOpUU
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-He MPUHUMATH JCHCTBYSI, PUHOCSIIKE BPEI OKPYKAIOIIel cpese;
-yMeTh  MPOTHO3MPOBATHL  HEONATONPUATHBIE  DKOJOTHUESCKUE
MOCNEACTBUS MPEANTPUHAMACMBIX JCHCTBHM, TIPEIOTBPANIATD UX;
-pacCUIUPUTH OMBIT ACATEIBHOCTH DKOJIOTHICCKON HAIPABICHHOCTH;
-pa3pabaThiBaTh IJIAH PEHICHHS MPOOJIEeMBI C YYETOM aHalu3a
HUMCIOIUXCA MaTCPUATIbHBIX U HEMATCPUAJIBHBIX PECYPCOB;
-OCYIIIECTBIIATh IIEIEHANPABICHHBI IOMCK TepeHoca CPEACTB H
CHoco00B JICHCTBHS B MPO(ECCHOHATBHYIO CPEIY;

-YMCThb NEPCHOCUTL 3HAHMUSA B IIO3HABATCIBHYIO W IPAKTUYCCKYIO
0071aCTH KM3HENAEITEIbHOCTH;

-peajiaraTb HOBbIC IPOCKTHI, OLICHUBATh UAEU C MMO3UIITUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

-laBaTb OLCHKY HOBBIM CHUTyallussM, BHOCHUTHL KOPPCKTHUBLI B
ACATCIbHOCTb, OICHUBATH COOTBECTCTBUE PE3YJIHLTATOB LECIIAM

JAucuunjnHapHblie

- TECTUPOBAHHUE;
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-BJIaZICTh METOJaMH JI0Ka3aTENbCTB, AITOPUTMAMH PEIICHUS 3a/1aY;
-yMeHHEe (OPMYIHUPOBATh ONpEACICHHsI, aKCHOMBI M TEOPEMHEI,
MPUMEHSTh WX, MPOBOAWTH JOKA3aTEIbHBIC DPACCY)KICHHS B XOIC
peliieHus 3a1ad;

- YMETh ONEPHUPOBATH MOHATHAMHU: CTEIEHb YHCIIA, JIOTApU(PM UHCIIa;
YMCHUE BBIIIOJHATE BbIYHUCICHUC 3HAaUYCHUN U HpeO6pa3OBaHI/I51
BBIp@KEHHWIH CO CTENeHAMH W JorapudmMamu, peodpasoBaHMs
JPOOHO-paIlOHAIbHBIX BBIPAKCHUN;

- YMCTL OIICPHUPOBATH MOHATHAMU: PALIUOHAJILHBIC, UPPAllMOHAJIbHBIC,
IIOKa3aTCJIbHBIC, CTCIICHHBIC, HOI‘apI/I(pMI/I‘-ICCKI/IC,
TPUTOHOMETPUUCCKUEC YPABHCHUA U HCPABCHCTBA, X CUCTCMEI,

- YMETh ONEPUPOBATH MOHATHSIMU: (HYHKIHS, HEIPEPBIBHAS (QYHKIIHSL,
MPOM3BOIHAS, TIEPBOOOPA3HAs, ONPEACIEHHBIN HHTErPaT;

-YMETb HAXOAUTb ITPOU3BOAHBIC 3JICMCHTAPHBIX q)yHKHI/Iﬁ, HCIIOJIB3YA
CIIPAaBOYHBIC MaTCpHAJIbI;

-HCCIIEIOBaTh B MPOCTEHINNX cly4asx (YHKIHMH Ha MOHOTOHHOCTB,
HAXOIUTh HAaOOJIBIINE U HANMEHbIIHNE 3HaUeHUS (YHKIINH;

-CTpOUTh TpaMKH MHOTOWIECHOB C WCITOJIB30BAHHEM arapara
MaTEeMaTHYECKOr0 aHaJn3a;

-IIPUMEHATH IIPOU3BOAHYIO IIPU PEIICHUH 3a/1a4 Ha [BHYKECHHUC;
-p€liaTh IMPAaKTUKO-OPUCHTHUPOBAHHBIC 3aJadyd Ha HaI/IGOHBH_H/Ie )51

HauMEHbBIIIUE 3HAYEHHsS, HAa HAXOXKIEHWE IyTH, CKOPOCTH H
YCKOpEHHS;
- yMeThb ONEpUPOBATH TMOHATHSIMHU: palMOHANbHAA (YHKIHA,

nokaszartenpHas (QYHKIUs, CTeneHHas (QYHKIUS, Jorapupmudeckas
(YHKIMS, TPUTOHOMETpHUYECKHE (YHKIMM, oOpaTHbe (YHKIUH;
YMEHUE CTPOUTHh TpaduKd HW3ydeHHBIX (QYHKIWH, HCIOIB30BATH
rpadMKu TPH U3yYEHUH MPOIECCOB M 3aBHCUMOCTEH, TIPU PEIICHUH
3a7a49 U3 JIPYruxX y4eOHBIX MPEAMETOB U 3a1ad U3 peajbHON KU3HMU;
BBIpaXkaTh (GOpMyITaMy 3aBUCHMOCTH MEXKJY BETHUYNHAMU;

VY-MeTh pemaTh TEeKCTOBBIE 3a/Ia4H Pa3HBIX THUIOB (B TOM YHCIIE HA
MPOIICHTHI, JIOJM M YacTH, Ha JBIKEHUE, paboTy, CTOMMOCTh TOBapOB
W YCIyT, HAJIOTH, 3aJla4d W3 OOJIAaCTH YNpPaBICHUS JIHYHBIMH U
ceMeiiHpIME  ()MHAHCAMHU); COCTABJIATH BBIPAKCHHS, YpPaBHECHUS,
HEPaBEHCTBA W WX CHUCTEMBI IO YCIIOBHIO 3aJa4yM, HCCIEIOBATh
MOJYYEHHOE PEIICHHUE 1 OIICHUBATH TPABAONOI00HOCTh PE3YIILTATOB;
-yMeTh OIEPUPOBATh MOHATUSIMH: CpelHee apUupMeTHUECKOE,
Me/inaHa, HanOoIbIlIee U HaMMEHBIIIee 3HAYCHUS1, pa3Max, JUCIepCus,
CTaHJapTHOE OTKIOHEHUE YHCIOBOTrO HAbopa;

-yMeThb W3BJICKATH, MHTEPIIPETUPOBATH uH(pOopMaIHIo,
MPEACTaBIIEHHYIO B TaOnWiax, Ha JAdarpammax, Tpadukax,
OTPaXKaloLlyld CBOMCTBA peajbHBIX MPOLIECCOB U  SBJICHUN;

MPEACTABIATE HH(POPMALHIO C TIOMOIIBIO TAOIHUI] U AUATPAMM;

- UCCIIeI0BAaTh CTATUCTHYECKUE TaHHBIE, B TOM YUCIIE C IPUMEHEHUEM
rpaMuecKuX METOJOB U 3JEKTPOHHBIX CPEICTB;

-yMeTh OIEpUPOBATh IMOHATHIMM: CIy4alHbIH ONBIT W ClydaiiHoe
COOBITHE, BEPOATHOCTb CIYYalHOIO COOBITHSA; YMEHHE BBIYHMCIATH
BEPOSITHOCTH C UCIOJIb30BAHUEM I'pa()UUECKUX METOJO0B; MIPUMEHAThH
(OpMYIIBI CTIOKEHUSI U YMHOXEHUSI BEPOSITHOCTEH, KOMOWHATOPHBIE
(bakThl 1 HOPMYIIBI IIPH PELICHUH 3a]1a;

- OLICHUBATb BEPOSTHOCTH PpEAJbHBIX COOBITHH; 3HAKOMCTBO CO
CIly4aHBIMH BEITMIMHAMH; YMEHUE IPUBOAUTE IPUMEPHI IPOSBICHUS
3aKOHa OOJBLIMX YUCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBICHUSIX;
-yMEeTb OIEpPHUpPOBATh MOHATHSAMM: TOUYKA, NpsMas, IUIOCKOCTb,

OreHKa «OTIHMYHO». 3a
ryookoe ®  IOJHOE
OBJIAJICHUE

CoJIepyKaHUEM y4eOHOTO
MaTepuana, B KOTOPOM

o0yJaromnmiics
OpHUEHTUPYETCH,
TOHSITUUHBIM
anmapaTom,
AKIEHTOJIOTHYECKUM |
ophO3MUYECKUM
MHHUMYMaMu, 3a
YMCHUE HaXOJIUThb u
UCIIONIb30BATh
WHPOPMAITHIO.

Orenxka «XOPOLIO».
Ecmn o0yyarommiics
MIOJTHO OCBOWJI Y4eOHBIH
MaTepua, BJIaJiceT
TTOHSITUUHBIM
anmapaTom,
AKIICHTOJIOrMYECKUM U
ophO3MUYECKUM
MHWHUMYMaMu,
OpUEHTHUPYETCA B

U3y4EHHOM MaTepuae,
IpaMOTHO u3Jaraer
OTBET, HO B ero (opme
UMEIOTCS  OTJENbHBIC
HETOYHOCTH.
Orenka
«Y/IOBJIETBOPUTEIbHO0)»
Ecmu  oOyuaromuiics
OoOHapyXHBaeT 3HAHUS U
NOHMMaHNe
MTOJIOKEHHOT'O y4eOHOTr0
Mmarepuaa,
MOHATUMHOrO armapara,
AKICHTOJIOTHYECKOT0 H
op(hO3MUYECKOT0
MHHHUMYMOB, HO
U3JIaraeT WX HEeIOIHO,
HETOCIJIEI0BATENBHO,
JIOITYCKAaeT HETOYHOCTH
B OmpeneNneHn !
MOHATUH, HE  yMeeT
JIOKa3aTelIbHO
000CHOBaTh
CY)KICHHUSL.
Ouenka
«HEyI0BJIeTBOPHUTEIbH
o». Eciin obyuarommuiics
UMeeT  pa3po3HEHHBIE,
OecCUCTEMHBIE 3HAHUS,

CBOHU

IpoOCTPaHCTBO, I[ByrpaHHBIﬁ yroji, CKpCIIUMBAOMUCCA TMPAMBIC, | HC yMEEeT BBIICIIATH
NapajuiCJibHOCTb W TCPIICHAUKYIIAPHOCTL MPAMBIX U HJIOCKOCTefl, TJIaBHOC u
YroJd MCXKAY HONpAMBIMH, YTI'OJ MCEKAY HpHMOﬁ U TJIOCKOCTBIO, YT'OJI | BTOPOCTCIICHHOC,

- peleHue 3aj1ay;
- ompoc 1O
WHAUBUAYATbHBIM
3aJIaHUAM;

- MpaKTUYECKHE
paboThl  (OIICHKA
pe3yabTaTOB
BBITIOJTHCHU A
MPAKTHIECKHX
pador)
-IPOMEKYTOYHAS
aTTecTallus:
IK3aMeH
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MEKAY IUIOCKOCTSIMH, pPacCTOSHHE OT TOYKH JO IUIOCKOCTH,
paccTosHUEe MEXAY MPSIMBIMU, PACcCTOSHHE MEXAY IUIOCKOCTSAMU;
yMEHHE HCIONb30BaTh MPH PEUICHWH 3aJad W3yYeHHbIE (aKThl H
TEOpEMBbI ITAHUMETPHH;

-yMEHHE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

-YMETb OonepupoBaTh IIOHATHUSAMMU: MHOTr'OrpaHHHK, CECUCHUC
MHOTOTPaHHUKA, Ky0, apajulenenures], npu3Ma, nupamuaa, gurypa
¥ TIOBEPXHOCTh BpAlICHUs, IMJIUHAP, KOHYC, Iap, chepa, cedeHus
¢Gurypsl BpallleHHs], IUIOCKOCTh, Kacalomascss cdepsl, MHIMHIPA,
KOHYCa, IuIomaab IOBCPXHOCTU IMHUpaMUAbl, IIPHU3MbI, KOHYCA,
UWIMHIpA, IUom@aab cdepbl, o00beM Ky0a, MpPSIMOYIOJIBHOIO
napajielenunesa, NupamMuasl, IpU3Mbl, LHWIKHApPA, KOHYyca, LIapa;
yMeHHe N300pa)kaTb MHOTOTPaHHUKH W TTOBEPXHOCTH BPAIICHUS, UX
CCUCHHA OT PYKHU, C IIOMOUIBIO YCPTCKHBIX HHCTPYMCHTOB H
OJICKTPOHHBIX CpPCACTB;, YMCHHC pacClio3HaBaTb CUMMCTPHUIO B
MPOCTPAHCTBE; YMEHHE PACIIO3HABATH NMPABUIILHBIE MHOTOTPAHHUKHY;
-YMETb ONCpUPOBATH TMOHATHUAMU: JABUKCHUC B IIPOCTPAHCTBE,
MoJ00HbIE (UTYypel B MPOCTPAHCTBE, HCIONB30BATh OTHOIICHUE
TJIO0MIA/IeH TOBEPXHOCTENW U 00EMOB MTOOOHBIX (GUTYP TPU PEIICHUN
3amad;

-YMETb BBIYUCIATE TCOMCTPUYCCKHUE BCINYUHBI (IUH/IHa, yroi,
TUIOIIA/Ib, O0BEM, IUIOMA/b TOBEPXHOCTH), HCIIONb3Yys H3ydeHHBIC
(hopMyITBI 1 METOIIBI;

-YyMETb  ONEPUPOBATH  IIOHATHUAMM: IIPAMOYIOJIbHAsE  CHCTEMa
KoopaAuHaT, KOOpAWHATBI TOYKH, BCKTOpP, KOOpAWHATBI BEKTOpA,
CKJIIPHOE MTPOHU3BEICHNE, YTOJl MEXTy BEKTOPAMH, CyMMa BEKTOPOB,
MPOU3BENICHUE BEKTOPA Ha YUCIIO; HAXOAUTH C TIOMOIIBIO H3YYEHHBIX
(hopMyIl KOOPJIMHATBI CEPEAMHBI OTPE3KA, PACCTOSIHHE MEXITy ABYMS
TOYKAMU;

-yMeTh BBIOMPATh MOAXOISIINN W3yYEHHBIH METOA S PElICHUs
3a]]au, pacrio3HaBaTh MaTeMaTHyeckue (akThl U MaTeMaTHYeCcKue
MOJICTT B TPHPOAHBIX M OOIIECTBEHHBIX SIBICHUSAX, B HCKYCCTBE;
YMEHUE  TPUBOJMTH  IMPUMEPHl  MATEMATHYECKHX  OTKPBITHMA
POCCHIICKOM U MUPOBOM MAaTEMaTUYECKOU HAYKH.

- YMETh OMEPUPOBATH MOHATHIMHU: ONpPENEICHUE, aKCHOMa, TeopeMa,
CIIE/ICTBHE, CBOMCTBO, IPH3HAK, JIOKA3aTENLCTBO, PABHOCHILHBIC
(hopMyTHpPOBKH; yMeHHe thopmynupoBath obpaTHOE u
MPOTHUBOIMONIOKHOE ~ YTBEPXKICHUE, TPUBOJWTH  NPUMEPHl |
KOHTPIPHUMEPBI, UCIOIL30BATh METOJ MATEMATHUCCKONH WHIAYKIIVH;
MPOBOANTEL JIOKA3aTENbHBIC PACCY)KACHUS TMPH pCIICHHH 3a7aY,
OICHHUBATD JIOTHUECKYIO TIPABUIIBHOCTh PACCYKICHHIA,

-yMeTh OINEPUPOBATH MOHATHSIMH: MHOXECTBO, TOJMHOXECTBO,
ornepanyy HaJ MHOXECTBAMH; YMEHHUE HCIONB30BaTh TEOPETHKO-
MHOKECTBCHHBIM ammapaT JUisi OMHCAHWs PEabHBIX MPOIECCOB
SIBIICHUW TIPH PEUICHUM 3a]ad, B TOM 4YHCJIE W3 JPYTrHUX Y4eOHBIX
MPEAMETOB;

-yMeThb OMEepPUPOBATH MOHATUSAMH: Tpad, CBA3HBIN rpad, 1epeBo, UK,
rpad Ha TUIOCKOCTH; YyMEHHE 3a/aBaTh W OMHCHIBATH Trpadel
Pa3IMYHBIMH CIOCOOAMH; HCIIONB30BaTh rpadbl MPH PEIICHNUH 33134,
-yMeTh  CBOOOJHO  ONEPUPOBATH  TOHATHSIMHU.  COYCTAHHE,
MEPECTAaHOBKA, YHCIO COYCTAHWH, YHCIO TEepPeCTAaHOBOK, OWHOM
HproToHa; yMEeHHWE TIPUMEHATh KOMOHMHATOpHBIE (PAaKTBl H
paccyKaeHus Ui pelieHus 3a1ay;

-yMETh ONEepPUPOBATH MOHATHIMU: HATYPaJbHOE YUCIIO, LIEI0e YUCIIO,
OCTaTOK MO MOIYJIIO, PallIOHAJIBHOE YUCII0, UPPAllMOHATIBLHOE YHUCIIO,
MHOXECTBA HATYpaJIbHbBIX, IIEbIX, PAHOHAIBHBIX, AEHCTBUTEILHBIX
YHCENT; YMEHHE HMCIIOJIb30BaTh IMPU3HAKH JEIUMOCTH, HAWUMEHBIIHH

JIONTyCKaeT OlMOKH B
ONPENEIIEHUHN TTOHATHI,
UCKa)XXaeT HX CMBICI,
OecropsJ09HO u
HEYBEPEHHO  H3JIaraer
MaTepual.
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o01uMii nenuTenb 1 HauMeHbIlee odIIee KpaTHoe, anropuT™ EBknna
MpH PElICHUH 3aJ]ay; 3HAKOMCTBO C PAa3JIMYHBIMHU TO3HUIIHOHHBIMU
CHCTEMaMHU CUUCIICHUS;

-yMeTh CBOOOJHO OIEPUPOBATh IOHSTUSMH: CTEEeHb C IEIBIM
MoKaszaTelieM, KOpEHb HaTypajbHOM  CTelleHH, CTEHeHb C
palMoOHaJbHBIM  TIOKa3aTelieM, CTENeHb C  JICHCTBUTEIbHBIM
(BelecTBEHHBIM) TTOKa3aTesleM, JIorapuM 4HciIa, CHHYC, KOCHHYC H
TaHTEHC MTPOU3BOIBHOTO YHCIIA;

-YMCTb OIICPUPOBATH TMMOHATUAMU: TOXICCTBO, TOXICCTBECHHOC
npeoOpazoBaHKe, ypaBHEHUE, HEPaBEHCTBO, CHCTEMa YpaBHEHHUU U
HEPABCHCTB, PaBHOCUJIIBHOCTDH ypaBHCHI/II\/'I, HCPABCHCTB M CHUCTEM,
palOHAJILHBIC, HPPALMOHAJIIBHBIC, IIOKAa3aTCIbHBIC, CTCIICHHEIC,
J'IOI‘apI/I(bMI/I‘IeCKI/Ie, TPUTOHOMETPUUCCKUEC YPAaBHCHU A, HCPABCHCTBA U
CUCTCMbBI; YMCHHUC pEUIaTh YpPaBHCHHA, HCPAaBCHCTBA M CUCTEMBI C
IIOMOMIBIO Pa3JINYHBIX NPHUEMOB; pClIaTh YpaBHCHHA, HCPABEHCTBA U
CUCTCMLBI C IMapaMETpoOM; IMPUMCHATH YPAaBHCHHUA, HEPABCHCTBA, HUX
CHUCTCMBEI U1 pCHICHUA MaTEMAaTUYCCKUX 3a/1a4 U 3a1a4 U3 Pa3JIMYHbIX
obnacTell HayKH M peanbHON KU3HU;

-yMeTh CBOOOJHO OIEPUPOBATh MOHATHSIMHU: TrpaduK QYHKIHUH,
oOpaTtHass (yHKIHWs, KOMIO3UIMS (DYHKIMN, JTUHEHHas (QYHKIWS,
KBaJipaTiyuHasi QyHKIHS, cTeneHHass QYHKITHS C TeIbIM TIOKa3aTeseM,
TPUTOHOMETPHUYECKHE (QYHKIUHM, OOpaTHbIE TPHTOHOMETPHUYECKHE
(GyHKIIMY, TOKa3atenbHas W Jorapugmuyeckass (QyHKIHUH; YMEHUE
CTpOUTh rpaduku QYHKIHUA, BHITOJIHITH IPeoOpa3oBaHus rpaduKoB
dhyHKIMIA;

-yMEHHE HCIIONb30BaTh TpaduKu (GyHKIUHA I N3ydeHUs IPOIECCOB
Y 3aBHCHMOCTEH NPH PEIICHNH 33aa4 U3 APYTUX Y4eOHBIX MIPEIMETOB
U U3 peaibHOM XKU3HHU;

-BbIpaXkaTh GOpPMyJIaMU 3aBUCUMOCTH MEX]y BEINUMHAMUY;

-yMeHue CBOOOJHO ONEpUPOBATH IOHSITUAMHU: YETHOCTh (PYHKIUH,
[EPUOJUYHOCTD ¢byHKLIUY, OIpaHUYEHHOCTh ¢byHKLIUY,
MOHOTOHHOCTh (DYHKIHH, SKCTpeMyM (GYHKIHH, HauOOJbIIee U
HauMEHbIlIee 3HaueHNs (PYHKIIMK Ha IPOMEXKYTKE; YMEHHE IIPOBOANUTH
rccrenoBanne GyHKIIHN;

-yMEHHUE UCIIOJIb30BaTh CBOMCTBA U rpaduku QyHKIUH 11 PEIeHUs
YpaBHEHUH, HEPaBEHCTB M 3aJad C lapaMerpaMmu; u300pakaTb Ha
KOOpJMHATHOM IUIOCKOCTH MHOXXECTBA pEIICHUW ypaBHEHMIA,
HEpPaBEHCTB U UX CUCTEM;

-yMeThb CBOOOZHO ONEPUPOBATH IMOHATHSMH: IOCIEAOBATEIBHOCTS,
apudmerndeckasi — MpOrpeccusi, TIeoMeTpUUecKas  Iporpeccus,
0OecKOHEYHO yOBIBaIOIIas TeOMETPHYIECKast IPOTPECCHS,;

-yMEHHUE 3a/1aBaTh IIOCIEAOBATEIbHOCTH, B TOM YHCJE C ITOMOIIBIO
PEKYPPEHTHBIX (OPMYIL;

-yMeTh ONEPUPOBaTh MOHSATUAMHU: HENPEPHIBHOCTH  (HYHKIHH,
acuMITOTHl Tpaduka ¢GyHKIUM, IepBasi U BTOpas NPOU3BOIHAS
(YHKUIMH, TEOMETPUYECKUH W (U3UYECKHH CMBICT TNPOU3BOAHOH,
nepBooOpa3Hasi, ONpEAEIECHHBIH HMHTErpaj; yMEHHEe HaXOOUTh
acHMIITOTHl Tpaduka (YHKUUH; YMEHHE BBIUYUCIATH MPOU3BOIHBIE
CYMMBI, IPOU3BEACHHUSI, YACTHOTO U KOMIO3UIIMH (QYHKIUH, HAXOAUTb
ypaBHEHHE KacaTeNbHOH K rpaduKky QyHKLINY;

-yMEHHUE HCIIONb30BaTh MPOU3BOAHYIO AJIsl MCCIe0BaHUs (QyHKUUI,
JUTSl HAXOXK/IEHHSI HAWITYYILIEro pelieHHs] B IPUKJIAAHBIX, B TOM YHCIIe
COLMANIbHO-3KOHOMHYECKMX M (U3MYEeCKUX  3ajayax,  uis
OIpeeTIeHNs] CKOPOCTH U YCKOPEHHUS; HAXOIUTh IUIOMIAaTN 1 00bEMbI
¢uryp ¢ TOMOLIbIO  HMHTErpajia;  IMPUBOIUTH  HPUMEPHI
MaTeMaTHYECKOr0 MOAEIMPOBAHUS C TIOMOIIBIO JU(QepeHInanIbHbIX
ypaBHEHUI;
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-yMETb OIEPUPOBATH MOHATUSIMH: KOMIIJICKCHOE YU CIIO, COPSKEHHBIC
KOMILJIEKCHBIE YHCJIa, MOAYJIb W apryMEeHT KOMIUIEKCHOTO YHCIA,
dopma  3amuMcH  KOMIUIEKCHBIX  YHMCEN (reomerpuueckas,
TPUTOHOMETpHUECKass M anredpanyeckas); YMETb MPOU3BOIUTH
apudMeTHdecKrue NeCTBUS C KOMIUIGKCHBIMH YHCIaMH; TPUBOIUTH
MIPUMEpPHI UCTIOIb30BAHMSI KOMIIEKCHBIX YHCEIT;

-yMeTh CBOOOIHO OTepHpOBaTh MOHATUSAMHU: cpenHee
apudMeTuiecKoe, MeMaHa, Haubombllee 1 HauMEHblee 3HAYCHUS,
pa3Max, JuCHepcHsi, CTaHJApTHOE OTKJIOHEHHWE JUIs OIUCAHUS
YHUCIIOBBIX JaHHBIX; YMEHUE UCCIIEA0BATh CTATUCTUYECKHE JAHHBIE, B
TOM YHUCIIe C MPUMEHEHHEM TpaUuiYecKuX METOJO0B M JIEKTPOHHBIX
CpencTB; TpadUYeCKd HCCICAOBATh COBMECTHBIC HAONIOACHUS C
MOMOUIBIO IMarpaMM pacCEeUBaHMS U JIMHEMHOW perpeccuu;

-yMeTh HAXOJUTh BEPOSTHOCTH COOBITUH C HCIHOJNB30BaHUEM
rpadMueckux METOJIOB; MPUMEHSTh JJIsl pellieHus 3a1a4 (GpopMyIbl
CIIOKEHUST W YMHOXEHHS BeposATHOCTeH, (opMyiny MOTHOM
BEpOSATHOCTH, (opMyiny bepHyiM, KOMOWHATOpHBIC (haKThl U
(OpMyITBI; OLIEHMBATh BEPOSTHOCTH DPEaJbHBIX COOBITHUH; YMEHUE
OIIepUpOBATh TOHATHAMH: CIy4yailHash BETUYMHA, paclpereseHne
BEpOSATHOCTEH, MaTeMaTH4YeCKOe  OXHUJaHWe, JUCHepCus u
CTaHIApPTHOE OTKIOHEHHE CIy4yallHOW  BEIMYMHBL,  (QYHKIUH
pacnpeneieHuss W IUIOTHOCTH PaBHOMEPHOTO, ITOKA3aTEIbHOTO U
HOPMAJBHOTO pAaclpeNeNeHnii; YMEHHE HCIONb30BaTh CBOWCTBA
WM3YYEeHHBIX pACIpEeNeNeHnid ajsl pelIeHHus 3aaad; 3HAKOMCTBO C
MOHATUAMU: 3aKOH OOJNBIIMX  YHCEN, METOJIbl  BBIOOPOYHBIX
WCCIIEIOBAHNN; YMEHWE MPUBOAUTH IPHUMEPHI TPOSIBICHUS 3aKOHA
OOJIBIINX YHCEN B MPUPOAHBIX M OOIIECTBEHHBIX SBJICHUAX;

- yMerb CBOOOJIHO ONEPUPOBATH MOHATHSAMH: TOUYKa, MpsMasi,
IJIOCKOCTh, TIPOCTPAHCTBO, OTPE30K, Ty, TIIOCKUH YT O, IBYTPaHHbIA
YTOJ, TpPEXTPaHHBIA YTOJN, TEpeceKalonIuecs, MapajieNbHble H
CKpEIIMBAIOIIHECS MPSMbIE, TapaJUIETbHOCTD U MIEPIEHIUKYIIPHOCTh
MPSIMBIX M TUIOCKOCTEH, YToJl MEXIy MPSIMBIMH, YTOJI MEXIY MPSIMON
Y TJIOCKOCTHIO, YTOJI MEXY TIOCKOCTSIMH; YMEHHE UCTIOIB30BATh IPH
pelieHuy 3a/1a4 u3ydeHHbIe (PaKThl K TEOPEMBI IUTAHIMETPUH; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHPE;

-yMEHHE ONepupoBaTh IMOHSATHAMH: MHOTOTPAHHUK, CEYEHUE
MHOTOTPaHHHKA, MPaBIIBHBI MHOTOTPAaHHUK, MpU3Ma, MUpaMHUa,
(¢urypa M MOBEPXHOCTh BpAIEHHS, MIIUHAP, KOHYC, map, cdepa,
pasBepTKa  TOBEPXHOCTH, CEUYEHUS KOHyca W  IUIMHApA,
mapajuieJIbHble OCH HJIM OCHOBAHHIO, CEYEHHE IIapa, IIOCKOCTH,
Kacaromascs cepsl, IMTHHAPA, KOHYCa;

--yMEHHWE CTPOUTh CEUSHHWE MHOTOrpaHHWKA, H300paxkarh
MHOTOTPaHHUKH, (DUTYPHI U TMOBEPXHOCTH BPAIICHUS, UX CEUCHUS, B
TOM YHCJE C MOMOIIBIO0 IIEKTPOHHBIX CPEICTB; YMEHUE MPUMEHATH
CBOWCTBA TEOMETPHUECKUX (UTYP, CAMOCTOSTENHHO (OPMYITHPOBATH
OIIpeNeNeHns U3y4aeMbIX (DUTYp, BBIIBUTATH TUIIOTE3bI O CBOMCTBAX H
MpU3HAKaX TEOMETPUIECKUX PUTYpP, 00OCHOBBIBATH WM ONPOBEPTaTh
UX;

-yMEeHHE TIPOBOAWTH KiIacCH(UKAIUIO (UTYp TIO Pa3ITHYHBIM
MIpU3HAKAM, BBITIOTHSATH HE0OXOIMMBIE JIOTIOJTHUTENbHBIE
ITOCTPOCHUS;

yMETh CBOOOIHO ONEPUPOBAThH OHATUSMU: TLIOMAAb (PUTYPBI, 00beM
(uryphpl, BEIWYMHA YIJIa, PACCTOSIHME OT TOYKH JI0 IUIOCKOCTH,
pacCTOSIHHE MEXIy MPSMbIMH, PAacCTOSIHUE MEXIY IUIOCKOCTSIMH,
miomaas cdepbl, IUIOM@AAb IMOBEPXHOCTH MHPAMUJBI, TPU3MEI,
KOHYca, IFUTMHIpa, 00beM Ky0a, MPsIMOYToJIbHOI0 TTapaJuIeNeuIIe/a,
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MUPaMUbL, MPU3MBIL, LAJIMHApA, KOHYyca, IIapa; YMEHHE HAXOIUTh
OTHOIIEHHE 00HEMOB MOJOOHBIX QUTYD;

-yMeTh  CBOOOAHO  OMNEPUPOBATH  TOHATHAMHU:  JBH)KCHHE,
napasuieNbHBII IepeHoC, CHMMETPHS Ha INIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, Mpeodpa3oBaHue MOA0OMs, MOA0OHBIE (UTYpBI; YMEHHUE
pacro3HaBaTh paBHbIE U MMOI00HBIE (PUTYPEI, B TOM YHCIIE B IPUPO/IE,
HCKYCCTBE, apXHUTEKType; yMEHHE HCIONb30BaTh TEOMETPUUECKUE
OTHOHICHH, HAaXOAUThb I'COMCTPUUYCCKUC BCINYMUHBI ([UII/IHa, yroia,
Iomaab, 00bEM) MPH PEIICHHH 3a4a4 W3 JAPYTUX Y4eOHBIX
MPEAMETOB U U3 PEAIbHOU KU3HH;

-yMeTh CBOOOIHO OIIEPUPOBATH MMOHATHSIMH: TIPSMOYTOJIbHASI CHCTEMa
KOOpJMHAT, BEKTOP, KOOPIWUHATHI TOYKH, KOOPAWHATBHI BEKTOPA,
CyMMa BEKTOPOB, INPOW3BEIECHHE BEKTOpa Ha YMWCIO, Pa3JIOKEHHE
BeKTOpa 1o 0asuWcy, CKalIsIpHOE IPOHM3BEIEHHE, BEKTOPHOE
MIPOM3BEIIEHNE, YTONl MEXAY BEKTOpaMH; YMEHHE HCIIOIb30BaTh
BEKTOPHBIM M KOOPJAMHATHBIA METOJI JJI PELICHUS] TEOMETPUUECKUX
3aja4 1 3a7a4 JIPyruxX yuyeOHbIX MIPEIMETOB;

-YMETb MOACIUPOBATH PCAJIbHBIC CUTyallUM Ha A3BIKE MATCMATUKU,
COCTaBJIATh BBIPAXCHUA, YPABHCHUA, HCPABCHCTBA U UX CUCTEMBI 10
YCIOBUIO  3a/Ja4yd, HCCIENOBaTh IOCTPOEHHBIE  MOJENN  C
HCIIOJIb30BaHUEM arnmapara anreOpsl, HWHTEPIPETUPOBATH
MOJIYYCHHBI pe3ynbTaT; CTPOUTh MaTEMaTH4YECKHE MOJEIH C
IIOMOMIBIO TCOMETPHUUYCCKUX MOHATHH U BCIIMYUH, p€UIaTh CBA3AHHLIC
C HUMHU MPAKTUYCCKUEC 3a/]a4r; COCTABJIATH BEPOATHOCTHYIO MOACIIb U
WHTEPIPETUPOBATh IOJYYEHHBIM pe3ynbTaT; pelaTh IPHUKIAIHbBIE
3aJauyn  CpeICTBAMM MAaTeMaTHUYECKOrO aHaju3a, B TOM 4YHCIe
COLIMAJIbHO- SKOHOMUYECKOr0 U (PU3MUECKOI0 XapaKrepa;

-yMeHUE BBIOMpaTh IOAXOMAIIUI METoN Ul pelleHHus 3alladu;
[IOHUMaHHE 3HAYMMOCTH MAaTeMaTHKU B H3YyYCHUU NPUPOJHBIX U
OOILlECTBEHHBIX IPOLIECCOB U SBJICHUH; YMEHUE pacllO3HaBaTh
IIPOSIBJICHUE 3aKOHOB MaTEMAaTHKH B MCKYCCTBE, YMEHUE IPUBOIUTH
MpUMEPBl MAaTEMaTUYECKUX OTKPBITUM POCCUMCKON W MHPOBOM
MaTeMaTUYeCKON HaYKH
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-yMeTh  ONEpUPOBaTh MOHATHSAMM: paluoOHANbHas  (QyHKUOHA,
nmokaszatenbHas (YHKUOUS, CTeneHHas (QYHKUUS, Jorapupmuyeckas
(GyHKIUS, TPUTOHOMETpUYecKkue (YHKIHUU, OOpaTHBIE (QYHKIUH;
yMEHHE CTPOUTh TpadUKd HM3yYEHHBIX (QYHKIHUHA, HCIOJIB30BAThH
rpadMKi NIpH U3YYEHHH MPOLECCOB U 3aBUCUMOCTEH, NPH pPElICHUN
3aa4d U3 IPYyrux y4eOHBIX MPEAMETOB U 3aJad U3 peajibHOM JKU3HM;
BBIpaXaTh (popMyIaMy 3aBUCUMOCTH MEXKIY BETHUYNHAMU;

-yMeTh ONEPUPOBATh TOHSTUSAMH: TOXKIECTBO, TOXIECTBEHHOE
npeoOpazoBaHKe, ypaBHEHUE, HEPAaBEHCTBO, CHCTEMa YpaBHEHHUU U
HEpaBEHCTB, PaBHOCHIBHOCTH YpPaBHEHHWH, HEPABEHCTB W CHCTEM,
palMoHabHbIe, HppalMOHAIbHEIE, TOKA3aTeNbHBIE, CTEICHHBIE,
JorapupMuUecKre, TPUTOHOMETPUYECKHIE yPaBHEHUS], HEPABEHCTBA
CHCTEMBI; YMETh pellaTh YpPaBHEHHS, HEPAaBEHCTBA M CHCTEMBI C
MOMOIIBIO PA3IMYHBIX [TPUEMOB; PElIaTh YpaBHEHUs, HEPABEHCTBA U
CHCTEMBI C TapaMeTpoM; MPHMEHSTh YpaBHEHHS, HEpaBEHCTBA, UX
CHICTEMBI JIJIsl PEIICHUsI MaTeMaTHUECKUX 3aJad U 3aJ1a4 U3 pa3IHYHbIX
obnactell HayKH M peanbHON KU3HU;

-yMeTh  CBOOOJHO  OMNEPUPOBATH  TOHATHAMHU:  JIBHDKEHHE,
napasuieNbHbII TepeHoc, CHMMETPHS Ha TUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, Tpeodpa3oBaHue MOJO0HS, TOHOOHBIE (UTYPHI; YMETh
pacro3HaBaTh paBHbIE U MMOJIOOHBIE (QUTYPHI, B TOM YHCIIE B TIPHPOJIE,
HCKYCCTBE, AapXHUTEKType; YMETh HCIIOIb30BATh TI'E€OMETPUYECKUE
OTHOIICHUS, HAXOJHWTh TE€OMETPUYECKHE BEIWYHMHBI (JUIMHA, YTOI,
iomaab, 00beM) TPU PpEIICHWH 33134 W3 JPYrux y4eOHBIX
MPEIMETOB U U3 PEAJIbHON JKU3HU

-yMeTh ONEPHPOBAThH MOHATUSIMHU: PAIllMOHANILHBIEC, HPPAIIHOHATIBHEIE,
MoKa3artelbHbIC, CTETICHHBIE, norapugMuyecKue,
TPUTOHOMETPHYCCKHE YPABHEHUS M HEPABEHCTBA, UX CHCTEMBI,
-yMeTh  ONEpPUPOBATH  TOHATUSAMH: MHOTOIPDAHHHK, CEUCHHE
MHOTOTPaHHUKA, Ky0, apajuleNenuries], mpu3Ma, nupamuaa, Gurypa
W TIOBEPXHOCTh BpAalICHUS, IWIMHIAP, KOHYC, Imap, cdepa, cedeHUs
(Gurypsl BpallleHUs, TUIOCKOCTh, Kacaromascs cdepsl, IHIHHIPA,
KOHyCa, TUIONIaJlb TOBEPXHOCTH MHPaMUMBL, TPU3MBI, KOHYCAa,
UWIMHIpA, TUom@aab cdepbl, o0beM Ky0a, MpPSIMOYTOIBHOTO
napasuieNienumnena, THpaMuIbl, TPU3MbI, [MHIMHIpPA, KOHYyca, IIapa;
yMeHUe n300pakaTh MHOTOTPAHHUKU WU TIOBEPXHOCTU BPAILICHUS, UX
CCUCHUS OT PYKH, C TOMOIIBID YEPTEHKHBIX HWHCTPYMEHTOB W
JJNIEKTPOHHBIX  CPENCTB, YMETh pACIO3HABATh CHUMMETPUIO B
MPOCTPAHCTRE;

-yMeTh Pacro3HaBaTh MPABUIIbHBIC MHOTOIPAHHHKH;

-yMeTh  ONEpPUPOBaTh  TMOHITHUSAMH: MPSIMOYTOJbHAs  CHCTEMa
KOOPJMHAT, KOOPJHMHATHI TOYKH, BEKTOP, KOOPAWHATHI BEKTOPA,
CKaJIIPHOE MTPOMU3BEICHUE, YOIl MEXK]Ty BEKTOPaMH, CyMMa BEKTOPOB,
MPOU3BENICHUE BEKTOPA HA YUCIIO; HAXOAUTh C TIOMOIIBIO H3YYCHHBIX
(hbopMyIT KOOPJMHATBI CEPEANHBI OTPE3KA, PACCTOSIHUE MEKIY JBYMSI
TOYKAMH

43




-yMeTh OIEpUPOBATh MOHATHIMMU: CIyYalHBIH ONBIT W CIy4aiHOe
COOBITHE, BEPOSITHOCTD CITy4aifHOTO COOBITHS;

-yMeTh BBIYUCIATH BEPOSITHOCTH C HCIOJIB30BAHUEM TpadUUecKHX
METO/IOB; MPHUMEHITH  (GOPMYNBbl  CIOXKEHHS W  yYMHOXCHUS
BEPOSTHOCTEH, KOMOMHATOpHBIE (akThl U (OPMYJBI MPH PEIICHUU
3ajad;

-OIICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHH; 3HAKOMCTBO CO
CIly4aifHBIMH BETMYMHAMH; YMEHUE IIPUBOIUTD IPUMEPHI IPOSBIICHUS
3aKOHa OOJNBUIMX YUCEN B IPUPOAHBIX U OOIIECTBEHHBIX SBJICHUSIX;
-yMeTh CBOOOJHO OIEPUPOBATh IOHSTUSMH: CTEEHb C IEIBIM
MmokaszatelieM, KOpEHb HaTypajbHOM  CTelleHH, CTEHeHb C
palMoHaJbHBIM  TOKa3aTelieM, CTENeHb C  JICHCTBUTEIbHBIM
(BemiecTBEHHBIM) TIOKa3aTeseM, Jiorapu(M 4rcia, CHHYC, KOCHHYC U
TaHTEHC MTPOU3BOJIBHOTO YHCIIA;

-yMeTh CBOOOJIHO OIEPUPOBATh MOHATHSIMHU: TrpaduK QYHKIHUH,
oOpatHas (yHKUHMs, KOMIO3UIMsS (QYyHKIMH, JTUHEHHas (QyHKOus,
KBaJipaTiyHasi QyHKIHS, cTeneHHast QYHKIIHS C IeIbIM TIOKa3aTeseM,
TPUTOHOMETPHYECKHE (YHKIUH, OOpaTHbIE TPHUTOHOMETPHUYECKHE
GyHKIIMY, TOKa3aTelbHas W Jorapudmuyeckas (yHKIHH; YMETh
CTpOUTH TrpaduKu (YHKIHUA, BHITOJIHITH IPeoOpa3oBaHus rpaduKoB
dhyHKIMIA;

-yMETh UCITIOJIL30BaTh IPpadUKU QYHKIIHI [T H3y4EeHHUs IPOIIECCOB U
3aBHCHUMOCTEH MPH PENISHNH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
W3 peaIbHOW JKU3HH; BBIpXKATh (OPMYyJIamMH 3aBUCHMOCTH MEXIY
BEIIMYMHAMU;

-cBOOOJIHO  ONEpPUPOBATh  IMOHATUSAMM:  HYETHOCTh  (DYHKIUH,
[IEPUOJUYHOCTD ¢byHKIUY, OIpPaHUYEHHOCTh ¢byHKLIUY,
MOHOTOHHOCTh (DYHKIMH, 3KCTpeMyM (YHKIUH, HauOoiblnee Hu
HaMMeHbIIee 3HaYeHUs (QYHKIUHN Ha IPOMEXYTKE; YMETh IIPOBOJUTH
HcciaenoBanue pyHKInm;

-yMeTh HCIONB30BaTh CBOMCTBA M TpadUKu (QYHKIHH JUIS pPEIICHUs
YpaBHEHUH, HEPaBEHCTB M 3aJad C [apaMerpaMu; n300pa)xarb Ha
KOOpJMHATHOM IUIOCKOCTH MHOXKECTBA PEIICHUW  ypaBHEHMIA,
HEpPaBEHCTB M UX CUCTEM

-yMeTb OINEPUPOBATH MOHATHUSAMH: CpelHee apu(METHUECKOE,
Me/raHa, HanOosblIee 1 HauMEHbIIee 3HAYeHNs, pa3Max, AUCTIEPCHS,
CTAH/ApPTHOE OTKJIIOHEHHWE YHCIOBOrO Habopa; yMEHHE H3BIIEKATh,
MHTEPIPETUPOBATh WH(POPMALNIO, IPEICTABICHHYIO B TaOnumax, Ha
auarpaMmax, rpadukax, OTPaKalOIIyl0 CBOMCTBA  PealbHBIX
MPOLIECCOB M SBJICHHI; IMPEICTABIATh MH()OPMAIMIO C IOMOIIBIO
TAOIHUI] ¥ TUATPaMM;

-HCCIIeIOBaTh CTATHCTHYECKHUE JJAHHBIC, B TOM YHCIIE C IPUMEHEHUEM
rpapuIecKuX METOIOB U AJIEKTPOHHBIX CPEICTB;

-yMeTh OIEPHPOBATH MOHATUSMH: TOYKA, TPsAMas, IUIOCKOCTb,
NPOCTPAHCTBO, JBYIPaHHBIM YroJd, CKPEIIMBAIOLINECS IPSIMBIE,
NapauleIbHOCTh U TMEPIEHIUKYIIPHOCTh HPSAMBIX M IIOCKOCTEH,
YroJi MEXIy HPSMBIMH, YTOJI MEKIY HPSMOH W IIOCKOCTBIO, yTroJl
MEXIy IUIOCKOCTSIMH, pPAacCTOSHHE OT TOYKH JO IUIOCKOCTH,
pacCTOsIHUE MEXITy IPSMBIMHU, PACCTOSTHUE MEXKTY TUIOCKOCTSIMU;
-yMeTh WCIIOJNB30BaTh NPU PEIICHWH 337a4 HM3y4eHHBbIE (aKThl H
TEOpEMbl TUIAHUMETPUH; YMEHHE OLEHHWBATh pa3Mepbl OOBEKTOB
OKPYXAIoIero Mupa
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-yM€Tb  OIIEpUPOBATH  IOHATUSAMU: IPSIMOYTOJIbHAas  CHCTEMA
KOOpJMHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAUHATHI BEKTOpA,
CKaJIIPHOE ITPOU3BEACHUE, YTOI MEXKY BEKTOPAMH, CyMMa BEKTOPOB,
[IPOU3BEACHNUE BEKTOPA HA YUCJIO; HAXOAUTH C IMIOMOLIBIO U3YYEHHBIX
($hopMyn KOOpAMHATHI CEPEAMHBI OTPE3Ka, PACCTOSIHUE MEXKIY ABYMS
TOYKaMHU;

-yMeTh BBIOMPATh MOAXOISIIMN W3YYEHHBIH METOA MAJISl pelleHHUs
3a]aui, pacro3HaBaTh MaTeMaTHyeckue (akThl U MaTeMaTH4YecKue
MOJIETIH B IPUPOAHBIX M OOIIECTBEHHBIX SBICHUSX, B HCKYCCTBE;
-YyMEHUE IPUBOAUTH  IIPUMEPBl  MATEMaTH4YECKHX  OTKPBITUMN
POCCHIICKOM 1 MUPOBOW MAaTeMaTUYECKOU HAYKH.

- YMEThb OIEPUPOBATH IOHATUSAMM: CIy4YalHBIA ONBIT U CIy4alHOE
COOBITHE, BEPOSTHOCTH CIYYaHHOrO COOBITHS; YMETh BBIYHCISTH
BEPOSITHOCTH C UCIOJIb30BAHUEM I'paUIecKUX METOJ0B; PUMEHSATh
(OpMYITBI CITIOKEHUSI U YMHOXKEHHUSI BEPOSTHOCTEH, KOMOWHATOPHBIC
¢dakTel U (HOpPMYIIBI TIPH pEIICHUH 3aJ]la4; OLICHHBATH BEPOSTHOCTH
peanbHBIX COOBITHH; 3HAKOMCTBO CO CIIyYalHBIMH BEIMYUHAMU;
yMEHHE TPUBOJUTH MPUMEPHI MPOSIBIICHHUS 3aKOHA OOJNBIINX YUCET B
MIPUPOJIHBIX M OOIIECTBEHHBIX SIBJCHUAX

-yMeTh ONEPHPOBATH MOHATHIMHU: QYHKIHS, HENpepbIBHAS (QYHKIIHS,
MPOU3BOJIHAS, T€PBOOOpa3Hasi, OINpPECICHHBId WHTETPal, YMETh
HAXOIUTh TPOU3BOJHBIE DJJEMEHTAPHBIX (YHKIWH, HCIONB3YS
CIIpaBOYHBIE MaTepUaNbl, HMCCIEAOBaTh B MPOCTEUININX CIydasx
(YHKIIMY HA MOHOTOHHOCTB, HAXOJIUTh HAWOOIBIINE U HAUMEHBIIHE
3HaYeHUs  (QYHKIMHA; CTPOMTH TpaduK¥  MHOTOWICHOB  C
WCTIOJIb30BAHMEM arliapata MaTeMaTHdecKoro aHain3a; MPUMEHSTh
MPOU3BOHYIO MPH PEIICHUH 3a/1a49 Ha JIBYKCHUE,

-pemaTh MPaKTUKO-OPUCHTUPOBAHHBIC 3a7lauydl Ha HAaWOONbIIHE U
HaMEHBIIUE 3HAYCHMs, HA HAXOXKACHHE IIyTH, CKOPOCTH U
YCKOPCHUS;

-yMeTh ONEPUPOBATh TOHATHUSAMH: JBIWKEHHE B TPOCTPAHCTBE,
MoJO0OHBIE (UTYpPHl B TPOCTPAHCTBE, HCIONB30BaTh OTHOIICHUE
IJIO0MIA el TOBEPXHOCTEW U 00EMOB MTONOOHBIX (PUTYP TPH PEIICHUN
3am1ad;

-yMeTh BBIYHCISATh TEOMETPUYECKUE BEIHYUHBI (UIMHA, YTOI,
IO/, 00BEM, IUIOMA]L TOBEPXHOCTH), HCIONb3ys H3y4UCHHBIC
(hopMyITBI U METOJBI
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I. OBIME NTOJIOKEHUA

1. ®oun ouenounnix cpeactB (nainee — DPOC) npegHazHauyeH i KOHTPOJISE U OLICHKHU
00pa3oBaTeNbHBIX TOCTHKEHUN 00y4aromuxcsi, 0OCBOMBIIMX MporpamMmy mucuurinasl OO0/1. 13
Maremaruka.

2. ®OC BxIOYaET OLEHOYHbIE MaTepHalibl Uil MPOBENEHUS TEKYLIEro KOHTPOIs H
MIPOMEKYTOYHOH aTTecTanuu B (JopMe IK3aMeHa.
3. ®OC no3BosET OLIEHUBATH 3HAHUS, yMEHHSI, HAITPABICHHBIE HA (JOPMHUPOBAHNE KOMITETCHIIUH.

4. ®OC pa3paboTaH Ha OCHOBAaHUM IIOJIOKEHUN OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbI 110
cnenuanbHocTH 23.02.07 TexHuueckoe oOCIyKMBAHHE U PEMOHT aBTOTPAHCIIOPTHBIX CPEICTB
mucuumuimabl OO/]. 13 MaTtemarnka.

5. ®OC sBasercs 06s13aTeNbHBIM 000CO0IEHHBIM PUIIOKEHNEM K paboueil mporpamme.



I1. O)KUJAEMBIE PE3YJIbTATBI U3YUEHUA

PesysbTaThl 00y4eHus

IToka3aTen OLlEHKH
o0pa3oBaTe/IbHbIX pPe3yJabTAaTOB

Oommue

-TOTOBHOCTH K TPYAY, OCO3HAHHE IIECHHOCTH MacTepCTBa, TPYLOIr00ue;
-TOTOBHOCTH K aKTUBHOM JACATCIIbHOCTU TEXHOJIOTNYECKON 1 COL[PIaJIBHOﬁ
HaIrpaBJICHHOCTH, CHOCO6HOCTI) WHUIMHUPOBATD, IIJIAHUPOBATL U
CaMOCTOATCIIbHO BBIIIOJIHATL TaKYHO JCATCIbHOCTD,

- HHTEpeC K pa3IuHbIM chepam nmpodeccCHOoHATBHON A TETbHOCTH.
OBjajicHUE YHUBEPCAIBHBIMU  y4COHBIMHU
I103HaBaTCIbHBIMU ):[eﬁCTBI/IHMI/II

a) 0a30BbIE JIOTHYECKHE JIEHCTBHSL:
-CaMOCTOSITENIbHO  (OPMYJIUPOBATh U
paccMaTpuBaTh €€ BCECTOPOHHE;
-yCTaHaBJIMBATb CyHIeCTBeHHLII‘/,I IMPpU3HAK WM OCHOBAHHA JII CpPpaBHCHUA,
KJIacCU(pUKAIUK U 0000IIECHUS;

-OMpeNeNaTh IIeIH JISATENbHOCTH, 3aJ[aBaTh MapamMeTpbl M KPUTEPUH HX
JIOCTHKEHUS,

- BBISABJIATH 3aKOHOMEPHOCTH U IIPOTHUBOPCUM B paCCMATPHUBACMbIX ABJICHHUAX
- BHOCUTb KOPpPEKTUBBI B JACATCIBHOCTD, OLICHHUBATh COOTBCTCTBUEC
PE3YIBTATOB IIEJISIM, OIEHUBATH PUCKH ITOCIIEICTBUH IS TENbHOCTH;
-pa3BUBAaTh KPEATHUBHOC MBIIIIJICHUC ITPU PCIICHUHN JKU3HCHHBIX HpO6HeM

0) 6a30BbIE HCCIEI0BATENLCKHUE JICHCTBUS:

-BIIaJIETh HABBIKAMH yUeOHO-HCCIIEIOBATEIBCKOM U MIPOSKTHOM IS TEIBHOCTH,
HABBIKAMU pa3pelieHust MpooIeM;

-BBISIBJIATh TPUYWHHO-CIICJICTBEHHBIC CBS3M W aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PElIeHUs, HAXOAUTh apryMEHTBI JJIs JIOKa3aTelnbCTBa
CBOMX YTBEPXKJICHHI, 3371aBaTh apaMETPhl U KPUTEPUU PEIICHUS;
-aHAIM3UPOBATh TMONyYeHHBIE B XOJE pENICHUS 3aJaddl  pPe3yJbTaThl,
KPUTHYECKH OICHUBATH WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

- yMeTh MEPEHOCUTh 3HAHWS B MO3HABATEIBHYIO U MPAKTHUYECKYIO 00JacTH
KHU3HEICATELHOCTH,

-yMeTh MHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JacTel;
-BBIJIBUTATh HOBBIC HJIEH, MPEJIaraTh OPUTUHAIBHBIC MTOIXOAbI  PEIICHHS 1
CIIOCOOHOCTh WX MCIIONIHb30BaHUS B MO3HABATENHLHOM M COMATIBHON MPAKTHUKE

aKTyalIn3upoBaTh  MPOOIEMY,

OrneHka «0TJIAHYHO». 32 TIIyO0Koe U
MOJTHOE OBJIaJICHHE COACpKaHUEM
yuebHOro MaTepuana, B KOTOPOM

00yJaroIuiics OpPHEHTHpYeTCH,
MOHATUINHBIM armnapaTom,
AKIIEHTOJIOIMUECKUM u

oppodMUYECKUM MHUHHMYMaMH, 3a
YMEHUE HaXOAUTh U HCIIOJIB30BaTh

WHpOPMAITHIO.

Orenka «XOPOLIO». Ecnu
OOyJaromMiicsi  TOJHO  OCBOMUI
yueOHBI ~ Marepual,  BIaJeer
MOHATUINHBIM arnmnapaTom,
aKIIEHTOJIOTMYECKUM u
opdodTHYECKUM MUHHMYMaMH,
OPUEHTHPYETCSI B  HW3yYEHHOM
MaTepuane, TpamMOTHO H3Jaraer

OTBET, HO B €ro ¢opmMe HMEITCS
OTACIIbHBIC HETOYHOCTH.

OneHka  «yI0BJIETBOPUTETHLHO.
Ecmm obydgarommiicst oOHapyKuBaeT
3HAHMA U IOHUMAaHHE TTOJI0KEHHOT'O
y4eOHOro MaTepuasa, IOHATHHHOTO
amnapaTa, aKIEHTOJIOTHYECKOro M
opdosnmueckoro MHHUMYMOB, HO

nu3jaracr nx HCIIOJIHO,
HCIIOCICA0OBATCIbHO, JOITyCKacT
HCTOYHOCTHU B OIpEaACIICHUN

HOHATHI, HE yMeeT IO0Ka3aTelbHO
000OCHOBATh CBOM CYKJICHUSI.

Ol1leHKa «HeyI0BJIeTBOPUTEIbHOY.
Ecmm o0yyJarommiics MeeT
pa3po3HEHHBIE, OeccrucTeMHbIe




B obnacTu ieHHOCTH HayYHOTO [TO3HAHUS:

-c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHs HAYKH M OOIIECTBEHHOW NPAaKTHUKH, OCHOBAHHOTO Ha
QMajore KyJnbTyp, CIIOCOOCTBYIOIIETO OCO3HAaHUIO CBOETO MeCTa B
MOJHUKYIbTYPHOM MHUPE;

-COBEPIICHCTBOBAHHE S3BIKOBOM M YHTATENLCKOW KYJIbTYphl KakK CpelCcTBa
B3aMMOJICUCTBUS MEXKY JIFOAbMHU U MIO3HAHUS MUPA;

-OCO3HAHHE IIEHHOCTH HAaY4HOU JAESTeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IMPOCKTHYIO U UCCIICAOBATEIIbCKYIO ACATCIIbHOCTh MHANBUAYAJIbHO U B I'pyIIIIC.
OBHa}IeHI/Ie YHUBCPCAJIbHBIMU y‘-IC6HI)IMI/I IIO3HaBAaTCIbHBIMHN HCﬁCTBHHMH:

B) pabota ¢ nHpOpMAaIeH:

-BJIaJICTh HAaBbIKAMH IOJIYYCHUSA I/IH(i)OpMaHI/II/I N3 UCTOYHUKOB pa3HbIX TUIIOB,
CaMOCTOSTEIIFHO OCYHIECTBIATh TOHWCK, aHAlW3, CUCTEMAaTH3aluio |
WHTEpIpeTanio HHOPMAILIMHU Pa3IMIHBIX BHOB U (POPM Mpe/ICTaBICHUS;
-COo31aBaTb TCEKCTbl B Pa3IMYHBIX q)opMaTax C Y4Y€TOM Ha3HA4YCHUA
WHOOPMAIIUK M TENeBOM ayAuTOpUH, BBIOWpas ONTUMANbHYIO (opmy
NpEACTAaBJICHNA U BU3YyaJIN3alluU;

-OI€CHUBATh JOCTOBCPHOCTH, JICTUTUMHOCTDH I/IH(i)OpMaHI/II/I, €€ COOTBETCTBUC
IIpaBOBbIM U MOPAJIbHO-3TUYECKUM HOpMaMm,

-HCITOJIb30BATh CpeacTsa I/IH(i)OpMaHI/IOHHBIX )51 KOMMYHUKAIIUOHHBIX
TEXHOIOT U B peICHUN KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX u
OpPTaHM3AIMOHHBIX 33]1a4 C COOIOIEHNEM TPeOOBaHMI SPTOHOMHKH, TEXHUKU
0€30MacHOCTH, THTHEHBI, PECYPCOCOEPEKEHNUSI, TIPABOBBIX M STHUECKUX HOPM,
HOPM HH(pOPMAIIMOHHON 0€30IMaCHOCTH;
-BJIaJACTh HaBBIKaAMH pacrno3HaBaHUsA u
HH(POPMAITHOHHON 0€30ITaCHOCTH JIMIHOCTH

3ammThl  MH(OpManuy,

3HaHMS, HE YMEeT BBIICIATh
[JIABHOE M BTOPOCTEICHHOE,
JIOIYCKAeT OIIMOKU B OMpPEICICHHH
NOHATUI, WCKaXaeT HUX CMBICIH,
0ecropsaloyHO0 ¥ HEYBEPEHHO
U3J1araeT MaTepuail.




B obnactu 1yXoBHO-HPaBCTBEHHOTO BOCTIUTAHHUS:

- ¢()OpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, ITUYECKOTO ITOBE/ICHHUS;
-ClIOCOOHOCTh OLIGHUBATH CHUTYAIlMI0 M NPUHUMATh OCO3HAHHBIC PEILICHUS,
OPHEHTHUPYACh HAa MOPAJIbHO- HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

-0CO3HAHKE JIMYHOTO BKJIa/a B IIOCTPOCHUE YCTOMUMBOTO Oy IyIIETo;
-OTBETCTBEHHOE OTHOUIEHHE K CBOMM POAUTENSIM M (WIM) JPYTUM dWieHaMm
CeMbH, CO3/IaHHI0O CEMbM Ha OCHOBE OCO3HAHHOTO MPHUHATHUSA IIEHHOCTEH
CEMEWHOM JKM3HU B COOTBETCTBUU C TpaAULMAMK HapoaoB Poccuu;
OBnazneHne yHUBepCaIbHBIMU PETYISATUBHBIMU JEUCTBUAMU:

a) caMOoOpraHu3aIus:

-CaMOCTOSITENTFHO OCYILECTBIISITh MTO3HABATENbHYIO J1E€ATENBbHOCTD, BBIABIATH
npoOJieMbl, CTaBUTh ©  (OpPMyIUpOBaTH COOCTBEHHBIC 3aJa4yd B
00pazoBaTenbHON JAEATENTLHOCTH U )KU3HEHHBIX CUTYAIHSIX;

-CaMOCTOSITENIbHO ~COCTABIIATh IUIAH PpEIIeHHUS MpOOJIeMBl C  Y4eTOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTCHHUIA;
-1laBaTh OLIEHKY HOBBIM CHUTYaIHsIM;

croco0cTBOBaTh (DOPMHUPOBAHUIO M TIPOSIBICHUIO LIMPOKOW OJPYAULIUN B
pasHBIX 00JacTsAX 3HAHWIA, TOCTOSHHO TOBBIIIATH CBOW 0Opa30BaTENbHBIA U
KYJbTYpPHBIN YPOBEHB;

0) CaMOKOHTPOITb:

WCIOJIb30BAaTh MPHEMBbl PeIEKCUH JIJIsl OIIEHKHA CHUTYallHd, BHIOOpa BEPHOTO
perieHus;

-yMeTh OIICHHWBAaTh PHUCKA U CBOEBPEMEHHO NPUHUMATh PEUICHHS M0 WX
CHIDKEHUIO;

B) DMOIIMOHAJIFHBIN HHTEIJIEKT, PEINoaraonnii c(opMrpOBaHHOCTE:
BHYTPEHHEW MOTHBALIMH, BKIHOYAIOUIEW CTPEMIICHUE K JOCTHKEHUIO LIETU U
ycrexy, ONTUMHU3M, HHULIMATUBHOCTh, YMEHHUE JEHCTBOBATh, UCXOMS U3 CBOUX
BO3MOKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CIIOCOOHOCTh TOHUMATh AYMOIMOHAIIEHOE COCTOSTHUE
IPYTUX, YIUTHIBATD €T0 MPH OCYIIECTBICHHH KOMMYHHUKAIINH, CITOCOOHOCTD K
COUYYBCTBUIO U CONEPEKUBAHUIO;

COITMATHHBIX HABHIKOB, BKITFOYAIOIINX CIIOCOOHOCTH BHICTPANBATH OTHOIIEHUS
C IpYTMMH IIOJIbMH, 3a00THTBCS, TPOSABIATH WHTEPEC W pas3peraTh
KOH(MDIIUKTHI

-TOTOBHOCTB K CAMOPa3BUTHIO, CAMOCTOSITETHHOCTH M CAMOOTIP eI CHHIO;
-OBJaJICHUE  HABBHIKAMH  Y4eOHO-HICCIIEOBATENBCKOM, MPOEKTHOH |
COITMATTBHOM JESATENEHOCTH;

OBnazieHne yHUBepCAIbHBIMI KOMMYHUKATHBHBIMH JEHCTBUSIMU:

0) coBMecTHas IeSITEIbHOCTE:

-IIOHUMAaTh W HCIIONB30BaTh MPEUMYIIIECTBA KOMAHIHOW M WHIUBUIYAIbHON
paboTHL;

-IPUHUMATh IIeTd  COBMECTHOW JEATENhbHOCTH, OPTaHHU30BHIBATh U
KOOPJIMHUPOBATH NEHCTBUS MO €€ JOCTUKEHUIO: COCTABIIATh IUIaH JEUCTBUIA,
pacnpenensaTh POIH C YIETOM MHEHHH yYaCTHHKOB OOCYKIATh Pe3yIbTaThl
COBMECTHOU paboTHI;

-KOOpJIMHUPOBATh ¥  BBIIONHATH PpabOTy B  YCIOBUSIX  PEATBHOTO,
BHPTYaJIbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

-OCYIIECTBIIATh ITO3UTHBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IMIHBIX
CUTYaIUsIX, IPOSBIISITH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATHBHBIM.
OBnaseHNe yHUBEPCAIBHBIMH PETYISTUBHBIMU ACHCTBUSMHU:

T') IPUHSTHE Ce0sl U IPYTUX JIFOJICH:

-IIPUHUMATh MOTUBBI H apTYMEHTHI APYTUX JIIOJISH TIPU aHAIH3E PE3yIbTaTOB
JeSITeTbHOCTH;

-IPU3HABATh CBOE MPABO U MPABO APYTHX JIOACH Ha OIIMOKY;

pPa3BHBATh CIIOCOOHOCTh TOHUMATh MHP C ITO3UIMH JPYTOro YelloBeKa




B obnacTu acTeTHYECcKOro BOCIIUTAHMS:

-3CTETUYECKOE OTHOLIEHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTr'0 TBOPYECTBA, CIIOPTA, TPYAa U OOLIECTBEHHBIX OTHOLICHHIA;
-ClIOCOOHOCTh BOCIPUHHMMATH Pa3iM4HbIE BUJIBl HCKYCCTBA, TPaJWLMHA W
TBOPYECTBO CBOETO M JAPYTMX HAapoAOB, OIIyIIAaTh 3MOLMOHAIBHOE
BO3/IEMICTBHE UCKYCCTBA;

-yOXKIEHHOCTh B 3HAYUMOCTH ISl IMYHOCTH U OOIIECTBA OTEYECTBEHHOTO U
MHUPOBOTO HMCKYCCTBA, 3THHYECKHX KYJIBTYPHBIX TPaJUIMHA H HAPOTHOTO
TBOPYECTBA;

-TOTOBHOCTh K CaMOBBIPR)KCHUIO B Pa3HBIX BUAAX HCKYCCTBa, CTPEMIICHHE
MPOSIBJISATH KA4€CTBa TBOPUYECKOH JTUIHOCTH;

OBnajieHue yHUBEPCATbHBIMA KOMMYHUKATHBHBIMU JICHCTBUSIMU:

a) oOIICHHE:

-OCYUIECTBIISITh KOMMYHHKAIIMU BO BCeX chepax »KU3HH;

-pacro3HaBaTh HeBepOalbHBIE cpeJcTBa OOIIEHHs, MOHMMAaTh 3HaYCHHE
COIMANTbHBIX 3HAKOB, PACIIO3HABATH MPEIIOCHUIKA KOHPIUKTHBIX CUTYAIIUH U
CMSITYaTh KOH(IUKTHI,

-pa3BepHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHS C UCIIOJIB30BAHHUEM
SI3BIKOBBIX CPEJICTB




-0CO3HaHKME 00YYAIOIIMMUCS POCCHICKON TPakIaHCKOW UJICHTUYHOCTH;
-IIeJICHaNpaBIEHHOE Pa3BUTHE BHYTPEHHEH IMO3UIMH JMYHOCTH Ha OCHOBE
JTYXOBHO-HPaBCTBEHHBIX LIEHHOCTeW HapoaoB Poccuiickoit ®enepannuy,
HUCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX Tpaauiliuid, (HopMUpOBaHUE
CUCTEMBI 3HAYUMBIX LIEHHOCTHO-CMBICTIOBBIX YCTaHOBOK,
AHTUKOPPYNIIHOHHOTO MHPOBO33PEHUS, MPABOCO3HAHMS, 3SKOJIOTHYECKOM
KYJIbTYPBbI, CHOCO6HOCTI/I CTaBUTD LCIIU U CTPOUTH )KU3HCHHBIC IIJIAHBI;

B yactu rpaxnaHCcKOro BOCIIUTaHHUS:

-0CO3HAaHUEC CBOUX KOHCTUTYUMOHHBIX IIpaB H O6H33HHOCT€I‘/'I, YBAXCHUC
3aKOHa U MPaBOIOPSIKA;

-IIPUHATUC TpaauIMOHHBIX HallMOHAJIbHBIX, O6IH€‘I€HOB€‘IGCKI/IX
TYMaHUCTHYCCKUX U NICMOKPATUYCCKHUX HCHHOCTGI\/'I;

-TOTOBHOCTh MPOTHBOCTOSITH HJEOJIOTMHM 3KCTPEMHU3Ma, HallMOHAIU3MA,
KCGHO(l)OGI/II/I, JUCKpUMHUHAIIMU 110 COUHAJIBHBIM, PEIMTIMO3HBIM, PACOBBIM,
HallMOHAJIbHBIM ITPU3HAKaM;

-T'OTOBHOCTb BE€CTU COBMECCTHYIO ACATCIILHOCTH B MHTEPECAX TI'PaAXKIAHCKOI'O
o0IlecTBa, y4aCTBOBaTh B CaMOYIpPaBJICHUU B 00IIe00pa30oBaTeIbHOMN
OpPTaHM3AIINU U JIETCKO-IOHOIIECKUX OpTaHU3aIMsIX;

-YMEHHEC BSaHMOHeﬁCTBOBaTL C COUMAJIBHBIMU MHCTUTYTaMU B COOTBETCTBHUU
¢ uX QyHKIMSAMH ¥ HA3HAUCHHUEM;

-I'OTOBHOCTbH K FYMaHHTapHOﬁ )51 BOHOHTepCKOﬁ JACATCIBHOCTH,
HanHOTquCKOFO BOCIIMTAHUS:

c(hOpMHPOBAHHOCTH POCCUUCKON TPAXKIAHCKOW UACHTUIHOCTH, TATPUOTHU3MA,
YBOXXEHUSI K CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH Iiepej; PojauHoM,
FOPAOCTH 3a CBOM Kpail, CBOXO PonuHy, CBOM SI3BIK U KYJIBTYpPY, NPOLLIOE U
HacTosllee MHOTOHAMOHAIBHOIO Hapoaa Pocceny;

-[ICHHOCTHOE OTHOLLIEHUE K FOCYIapCTBEHHBIM CHMBOJIAM, HCTOPUUECKOMY U
NPUPOJHOMY HACIEIu0, IaMSATHUKAM, TpaluuusM HapolnoB Poccuu,
JOCTHXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTUSIX U TPY/IE;
-ujeliHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHIO W 3amure OTedecTna,
OTBETCTBEHHOCTh 32 €0  Cyms0y;  OCBOCHHBIE  OOYJaIONTUMUCS
MEXKIIpEIMETHbIE TIOHATHA W  YHUBEpCaJIbHBIE Yy4eOHBIE JEHCTBHA
(perynaTuBHEIE, TO3HABATENbHBIE, KOMMYHHUKATHBHEIE);

-CIIOCOOHOCTH UX UCTIONH30BAHNS B TO3HABATEIIEHON U COLMATIBHOM MPAKTHKE,
FOTOBHOCTh K CaMOCTOSITENBHOMY IUIAHHPOBAHUIO M  OCYILLECTBIIECHUIO
y49e0HOH JeATeNbHOCTH, OpTraHW3alid y4eOHOTO COTPYIHUYECTBA C
MearOrMIeCKUMA paOOTHIUKAMH M CBEPCTHUKAMH, K YIACTHIO B TTOCTPOSHHUH
WHIIMBHIyaJIbHON 00pa30BaTEbHON TPAEKTOPHH

-HE IPUHUMATh JEUCTBHSI, MPUHOCSIIIE BPell OKpYKaloLlel cpene;

-yMeTh MPOrHO3MPOBATH HEOIATONMPUATHBIE HSKOJIOIMUYECKHE IIOCIIEACTBUS
MPEANPUHUMAEMBIX 1€HCTBU, IPEAOTBPAILATh HX;

-pacLIMPUTH OIBIT AEATEILHOCTH YKOIOTMUECKON HAPaBIEHHOCTH;
-pa3pabaTbhiBaTh MJIAH PEIIEHHUS MPOOJIEMBI C y4ETOM aHAJIN3a WMEIOLIUXCS
MaTepHaJbHBIX U HeMaTepHAIbHBIX PECYPCOB;

-OCYILECTBIIATh LEJICHAINIPABICHHBIA MTOUCK IEpeHoca CPEACTB M CIOCcOOO0B
JEeUCTBHS B TPOPECCHOHANIBHYIO CPey;

-yMeTh MEPEHOCUTh 3HAHUS B IMO3HABATEIbHYIO M HPAKTHYECKYIO 00NacTH
KU3HEIEATEbHOCTH;

-pe[ylaraTb HOBBIE IPOEKTBHI, OLEHHWBATh HIEH C MO3ULIUHM HOBHU3HBI,
OPUTHHAJILHOCTH, IPAKTUYECKONH 3HAUUMOCTH;

-JlaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHUTh KOPPEKTHBBI B JIATEILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LENIM

JAucuunjnHapHble




-BIIaZIETh METOAAMHU J0Ka3aTeNbCTB, allTOPUTMAMH PELICHUS 3a/1a4;
-ymMeHue GopMyIHpOBaTh ONPEeeHHs, aKCUOMBI U TEOPEMBI, TPUMEHSTH UX,
MPOBOAMTH JI0Ka3aTeNbHbIE PACCYKICHUS B XOJI€ PELICHUS 3aaY;

- YMeTb OIepUpOBaTh MOHATUAMU: CTEIEHb YKCia, Jorapudm urcia; yMeHue
BBIMOJIHATh BBIYMCIIEHHE 3HAUYEHMH M MpeoOpa3oBaHHsS BBIPAXKEHUH CO
CTEMEHsMA M JorapudmMamu, MpeoOpa3oBaHusi APOOHO-paAIlHOHATBHBIX

BBIPAKCHHUI;
- yYMETb OIEPUPOBATh IIOHATUSAMM: PpALUOHAIBHBIE, HPPALUOHAIBHEIE,
MoKa3aTellbHbIe, CTEeMEeHHBIE, JIOrapuMHUUYECKUE, TPUTOHOMETPUUECKUE

ypaBHEHUS 1 HEPABEHCTBA, UX CUCTEMBI;
- yMeTb ONEpPUPOBaTh MOHATHUSAMH: (QYHKUUS, HENpepbiBHAS (QyHKIHSA,
MIPOU3BOIHAA, TIEPBOOOpA3HAs, ONpeesICHHBIN HHTErpal;
-yMeTh HaXOJUTh TPOMU3BOJAHBIC JJIEMEHTAPHBIX (YHKIWH,
CTIpaBOYHBIE MaTEPHAIIBI;

-HCCIIEIOBATh B POCTEHINMX CIydasix QYHKIUH HA MOHOTOHHOCTb, HAXOAHUTh
HanOOJbIINEe U HANMEHBIINE 3HaUCHUsT QYHKITUI;

-CTpouTh  TpadUKHM  MHOTOYJIEHOB C  HCIOJIb30BAHUEM
MaTeMaTHYECKOr0 aHaJIN3a;

-IPUMEHSTH TPOU3BOHYIO ITPH PELICHUH 3aJ1a4 Ha JIBIKEHUE;
-pemaTh  MPaKTHKO-OPUEHTUPOBAHHBIE 3ajauydl Ha  HauOonpline U
HaMMEHbIIINE 3HAYCHUS, HA HAXOXK/ICHUE ITyTH, CKOPOCTH U YCKOPCHHSI,;

- YMETh OMEpPHPOBATH MOHATHSIMHU: PallMOHAIBHAS (QYHKIIHS, MOKa3aTelbHas
(byHKIH, CTEereHHas GbyHKIMS, noraprupMudeckas GbyHKIHS,
TPUTOHOMETPHUECKHE (QYHKIUU, OOpaTHble (YHKIMH, yMEHHE CTPOUTh
rpadUKi W3YYEHHBIX (QYHKIMHA, WCIOIb30BaTh TpadUKUd IMPH H3YyYEHUU
[IPOLIECCOB U 3aBUCHUMOCTEH, IpU DEIICHUH 3alJad M3 ApPYTux y4deOHBIX
IIPEAMETOB U 3371a4 U3 peabHOM )KHU3HU; BEIpaXkaTh (OpMyIaMH 3aBUCUMOCTH
MEXKIY BeIUYNHAMY;

VY-MeTb pelaTh TEKCTOBbIE 331a41 PAa3HbIX TUIIOB (B TOM 4YMCJIE HA IIPOLIEHTHI,
JIOJIN ¥ 4YacTH, Ha JBHXKEHUE, padoTy, CTOMMOCTh TOBApOB M YCIIyT, HAJIOTH,
3aa4d M3 OOJNACTH YHpABJICHUS JIMYHBIMA M CeMEHHBIMH (pUHAHCAMN);
COCTaBJIATh BBIPAKEHUSI, YPAaBHEHUS, HEPABEHCTBA U UX CUCTEMBI 110 YCIOBHIO
3aJa4u, CCIIeI0BATh IOJIyYE€HHOE PELICHNE U OLIEHUBATh [IPaBIOIOA00HOCTh
PE3yNIbTaTOB;

-yMeThb ONEPUPOBAaTh MOHATHSIMU: CpelHee apudmerndyeckoe, MeIuaHa,
HauOojbplllee M HAaWMEHbLIEE 3HAUCHHS, pa3Max, IUCIIEPCHUs, CTaHAApTHOE
OTKJIOHEHHE YHCIIOBOr0 Habopa;

-yMeTb H3BJIEKaTh, MHTEPIPETUPOBATh HH(YOPMAIMIO, MPEACTABICHHYIO B
Tabnauuax, Ha IUarpaMmax, rpaQukax, OTPaXKaroLIyl0 CBOMCTBA peajbHbBIX
MIPOLIECCOB M SIBJICHUI; MPEACTABIATh MH(YOPMALMIO ¢ MOMOIIBIO TaOIUL U
ararpamm;

- HCCIIENOBATh CTAaTUCTHYECKUE JaHHBIC, B TOM YHCJIE C NPUMEHEHUEM
rpaMuecKuX METOJOB U 3JEKTPOHHBIX CPEICTB;

-yMETh OIEPHPOBATH MOHATHSIMH: CIYYAWHBIA OMBIT U CIy4aifHOE COOBITHE,
BEPOSITHOCTh CIy4alHOrO COOBITHS; YMEHHE BBIYHCISTH BEPOATHOCTH C
HCTIOJIB30BaHUEM Ipa)UUECKUX METOOB; IPUMEHSITH (POPMYIIBI CIIOKEHHUS U
YMHOKEHHMS BEpOSITHOCTEH, KOMOWHATOpHBIE (akTel M (QOpMyJIBl IpU
peLlIeHnH 3a/1aY;

- OLICHUBATh BEPOSITHOCTU PEaJIbHBIX COOBITHH; 3HAKOMCTBO CO CIy4YaiHBIMU
BEJIMYMHAMH;, YMEHHE MPUBOIUTH HPUMEPHI MPOSBICHHUS 3aKOHA OOJIBIINX
YHCell B IPUPOIHBIX U OOLIECTBEHHBIX SBICHUSIX;

-yMEeTh ONEpPUPOBATH NOHATHAMU: TOUKA, MPsIMasi, IUIOCKOCTh, IPOCTPAHCTBO,
IOBYTPaHHBIA  YTOJI, CKpELIMBAIOIIUECS IMpsMble, MapajuIeNbHOCTh U
MEepIEeHINKYIIPHOCTD NPSAMBIX U IJIOCKOCTEH, IOl MEXIy NPSMBIMH, YTrojl
MEKAY MPSIMOH U IJIOCKOCTBIO, YTrOJd MEKIY IUIOCKOCTSIMH, PAacCTOSIHUE OT
TOYKH JI0 TIOCKOCTH, PACCTOSHUE MEXIy MNPSIMBIMH, PACCTOSHHE MEKAY

HCIIOJIB3YS

anmapara

OLeHKa «OTIAUYHO». 32 IIy0oKoe U
IIOJTHOE OBJIAJICHHE COZCPKaHHEM
yueOHOro MaTepuaja, B KOTOPOM

o0ydJaromiics OpHEHTHpYeTCH,
HOHSTUITHBIM arnmaparom,
AKI[CHTOJIOTMYECKUM u

oppodMUYECKUM MHUHHMYMaMH, 3a
YMEHUE HaXOOUTh U HCIIOJIB30BAaTh

WHPOPMAIHIO.

Ornenxka «XOPOLIO». Ecnu
O0y4aroNMiiCs  TMOJHO  OCBOMII
yueOHBId ~ MaTepual,  BIajeer
MOHATUINHBIM arnmnapaTom,
AKIEHTOJIOTHYECKUM u
ophO3MUYECKUM MUHUMYMaMH,
OPHEHTHpPYETCSI B  W3yYEHHOM
MaTtepuaje, TpaMOTHO H3Jaraer

OTBET, HO B ero (opme HUMEKOTCS
OTACIIbHBIC HETOYHOCTH.

OneHka  «yIOBJIETBOPUTETHLHO.
Ecnu oOyuaromuiicss oOHapy»XKUBaeT
3HAaHUA U TIOHNMAaHHEC I10JIO)KEHHOT'O
yaeOHOro MaTeprana, MOHATUHHOTO
amnmapara, akIeHTOJIOTHYECKOro M
ophO3MUYECKOr0 MUHUMYMOB, HO

nu3jaracr nx HCIIOJIHO,
HCIIOCICA0OBATCIbHO, JOITyCKacT
HCTOYHOCTHU B ONpCaACIICHUN

TIOHSTHI, HE yMeeT JO0Ka3aTelbHO
000CHOBAThL CBOH CYXKICHHS.
O1ieHKa «HeyI0BJIETBOPUTETLHO.
Ecmm o0yyJarommiics MeeT
pa3po3HCHHbIE, OeccucTeMHbIE
3HAHUs, HE yMeeT BBIACIAThH
IJIaBHOE | BTOPOCTENIEHHOE,
JIONYCKAeT OUIMOKK B OMpeJellCHUH
TOHSATHH, WCKaKAeT WX CMBICT,
OecropsiIOY4HO W HEYBEPEHHO
u3Jaraet MaTepual.




IUTOCKOCTSMU; YMEHHE UCTIONB30BATh MPU PEIICHUH 3a]a4 U3ydeHHbIC (aKThl
U TEOPEMBI MJIAHUMETPHH;

-yMEHHUE OLICHUBATh pa3Mepbl 00BEKTOB OKPYKAIOIIETO MUPA;

-yMeTh ONEPUPOBAThH MOHITUSMHU: MHOTOIPaHHHK, CEUCHHE MHOTOTPaHHUKA,
KyO, mapaenenuen, mpu3Ma, nupamMmua, Gurypa u HoBepXHOCTh BPAIICHHS,
UWIMHAP, KOHYyC, mmap, cdepa, cedeHus (QUTypbl BpallleHHs, TUIOCKOCTb,
Kacarommasicsi cepbl, HWIMHAPA, KOHYCa, IUIOMAAb TOBEPXHOCTH MMHPaAMUJIBI,
MPU3MBI, KOHYCa, IWJIMH]IPA, TV b chepbl, 00beM Kyda, mpsIMOYroJIbHOT O
napajieNnenunesa, TupaMuabl, MPU3Mb], HWIMHAPA, KOHYCA, LIapa; yMEHUE
1/1306pa>1<aTb MHOT'OI'paHHUKH U TOBEPXHOCTU BpallCHHA, UX CCUCHHA OT PYKH,
C IMOMOLIBIO YCPTCIKHBIX MHCTPYMCHTOB U JJICKTPOHHBIX CPEACTB;, YMCHHC
pacmo3HaBaTh CHMMETPHUIO B MPOCTPAHCTBE, YMCEHHE paclo3HaBaTh
MIpaBUJIbHBIC MHOT'OI'PAHHUKU

-YMETb OIIEPUPOBATH MNMOHATUAMU:. IABUKCHUC B IIPOCTPAHCTBE, HOILO6HBIG
¢urypel B  MPOCTPAHCTBE, HCIOJIB30BAaTh  OTHONICHHWE  IUIOMIAJICH
MOBEPXHOCTEH 1 00BHEMOB MONOOHBIX (GUTYp TIPU PENICHHUH 3a/1aY;

-YMETb BBIYUCIATE T'COMCTPUUCCKUEC BCIMYUHBI (IUII/IHa, yroj, 1jiomanb,
o0beM, MII0IaAb MOBEPXHOCTH), HCIIOIB3Ys H3yUeHHBIE (POPMYIIBI M METO/BI,
-YMETb OICPUPOBATH MOHATHUAMU: IIPAMOYIOjibHasA CUCTEMA KOOpAWHAT,
KOOPJMHATHI TOYKHU, BEKTOP, KOOPJAWHATHI BEKTOPA, CKATSIPHOE IPOHU3BE/ICHHE,
YroJl MKy BEKTOpPaMH, CyMMa BEKTOPOB, ITPOU3BECHIE BEKTOpa HA YHCIIO;
HaXOoOWUTh C IOMOLIBIO U3YYCHHBIX q)OpMy.]'I KOOpAWHATBI CEPEANHBI OTPE3KaA,
pacCToOAHNEC MEXKIY ABYMS TOUKAMU;

-yMETh BBIOMPATh MOAXOAIIMNA W3YUEHHBIM METOA Ul PEIICHHS 3aJadyd,
pacrio3HaBaTb MAaTEMAaTUUYCCKHEC q)aKTI)I n MarTeMaTH4YCCKHEC MOJCIN B
IPUPOAHBIX U OOLIECTBEHHBIX SIBIEHUSX, B UCKYCCTBE; YMEHUE IPUBOIUTH
MpUMEPHl  MAaTEMaTHYECKUX  OTKPBITUH  POCCUMCKOM W MHPOBOMU
MaTeMaTUYeCKON HAyKH.

- yMeIb OIEepUpOBaTh IOHITUSAMH: OIpEAEIECHUE, AaKCHUOMa, Teopema,
CIIEICTBHE,  CBOWCTBO, IpPHU3HAK, JIOKA3aTeJbCTBO,  PaBHOCHUJIbHBIE
bopMynmupoBKH; yMeHHE (HOPMYIHPOBaTH OOpAaTHOE M IPOTHUBOIOJIOKHOE
YIBEpKIECHUE, IPUBOJUTH IPUMEPHI U KOHTPIPUMEPDI, NCIOJIB30BaTh METO]
MaTeMaTHYeCKOM MHAYKIMH; IPOBOMUTH JOKa3aTelbHbIE PACCY)KICHUS IPU
peLIeHNN 3a/1a4, OLEHUBATh JIOTHYECKYIO IIPABHIIBHOCTD PACCY)KICHUH;
-yMETb OIEPUPOBATH MOHATUSIMH: MHO>KECTBO, IIOAMHOKECTBO, OIlEpaIK HaJl
MHOXECTBaMH; YMEHHE HCIIONb30BaTh TEOPETUKO- MHOXKECTBEHHBIH anmapar
IUISl OIIMCAaHUs peajibHbIX MPOLIECCOB M SBJICHUI IIPU PEIIEHUH 3a7ad, B TOM
qucie U3 APYTUX yueOHBIX IIPEIMETOB;

-yMeTh ONEPUPOBATH MOHATUSAMU: Tpad, CBSI3HBIN Tpad, nepeBo, UK, rpad
Ha IUIOCKOCTH; YMEHHE 3aJaBaTh M ONHUCHIBaTh Trpadbl pa3IuYHBIMU
croco0amMu; UCTIONB30BaTh Tpadbl IPH PELISHUH 33124,

-yMeTb cBOOOIHO ONEPHPOBATH MOHATUSIMH: COUETaHUE, IIEPECTAHOBKA, YHCIIO0
COYETaHM, YUCIO IEepPEecTaHOBOK; OWHOM HpIOTOHA; yMeHHME NPUMEHSTbH
KOMOHMHATOpHbIE (DAKThI U PACCY>KICHUS A1 PELIEHUS 3a1a4;

-yMETb OIEpUPOBATH MOHATHIMHU: HATypaJbHOE YHCIIO, IeJ0€ YUCI0, OCTATOK
[0 MOAYJIO, palMOHAJbHOE YHWCIIO, MPPALUOHAIBHOE YHCIIO, MHOXECTBa
HATYpaJbHBIX, LENbIX, PAlMOHAJBHBIX, ICHCTBUTENBHBIX YHCEN; YMEHHUE
WCIOJIB30BaTh NPU3HAKU JEIMMOCTH, HAaMMEHBIUMN OOIIMH [IenuTens Hu
HauMeHbllee oOIIee KpaTHOE, alroputM EBKIMza mpu pelieHuH 3agad;
3HaKOMCTBO C Pa3JIMYHbIMH NO3UIIUOHHBIMH CHCTEMAaMH CUHCIICHUS;

-yMeTb CBOOOIHO ONEPUPOBATH MOHATUSIMH: CTEIEHb C LIEIbIM [I0Ka3aTelIEM,
KOpEHb HATYypaJbHOH CTeleHH, CTEelleHb C PalMOHAIBHBIM IIOKa3aTeleM,
CTEIEeHb C IeWCTBUTENbHBIM (BEIIECTBEHHBIM) IIOKa3aTeNIeM, JIorapu(m 4ncia,
CHHYC, KOCHHYC U TaHI'€HC IPOM3BOJILHOIO YUCIIA;

-yMeTb  ONEpUpPOBaThb  MOHATHSIMHU:  TOXIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa YPaBHEHHH H
HEPaBEHCTB, PAaBHOCHJILHOCTh  YPaBHEHHMH, HEPaBEHCTB M CHUCTEM,
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palMoHaJbHEIE, UppaluoHalbHBIE, MOKa3aTelbHBIC, CTEICHHBIE,
JorapuMuUecKue, TPUTOHOMETPUYECKUE ypaBHEHHUS, HEpPaBEHCTBA U
CHCTEMBI; YMEHHUE pelllaTh YPaBHEHHSI, HEPABEHCTBA U CUCTEMBI C MTOMOLIBIO
pa3IMYHBIX TPUEMOB; pEIIATh YypaBHEHHS, HEPABEHCTBA W CHUCTEMBI C
napaMeTpoM; IPUMEHSATh ypaBHEHUS!, HEPABEHCTBA, HX CHCTEMBI JJIS1 PELICHUS
MaTeMaTHUYECKHX 3aJlad M 33724 U3 pa3IMYHbIX 00JacTel HayKd U peabHON
KHU3HH;

-yMeTh CBOOOJHO OIEPUPOBATh MOHATUSAMH: TpaduKk (yHKIWH, oOpaTHas
¢byHKUus, KoMmmo3uuus (GYHKUWH, JauHelHas (QyHKOMSA, KBajJpaTU4HAsS
¢dyHKIUS, cTeneHHas (QyHKIUS ¢ LeIbIM MoKa3aTelleM, TPUTOHOMETPHYECKIE
¢byHKUIMH, oOpaTHBIE TpPUTOHOMETpUYecKne (QYHKIWHU, IOKa3aTenbHas |
norapudmuyeckas QyHKINN; yMEHHE CTPOUTH Tpad ke PyHKIHA, BHITOTHST
peoOpazoBaHus TPaQUKOB QYHKITHIA;

-yMEHUE HCIONb30BaTh Tpapuku (GYHKIMH Ui M3ydeHHs] TPOIECCOB H
3aBHCHUMOCTEH TIpW PElICHUM 3a7ad U3 APYTHX Y4YeOHBIX NPEIMETOB W W3
peanbHOMN KU3HU;

-BBIpaXKaTh OPMyJIaMH 3aBUCHMOCTH MEXK]y BEINYHHAMU;

-yMeHue CBOOOMHO ONEpUPOBATh MOHSATHSIMHU: YETHOCTh  (PYHKIHH,
MEPUOJMYHOCTh  (DYHKIIMW, OrPaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
GyHKIMH, SKCTpeMyM (QYHKIWHW, HAaWOONbIIee W HaWMEHbIIee 3HAYCHUS
(YHKIIMY HA IPOMEKYTKE; YMEHHE IPOBOJIUTH UCCIIEIOBAHUE (PYHKITHM;
-yMEHUE HCIONIb30BaTh CBOMCTBA W rpaduku (YHKOUH Ui pelieHus
YpaBHEHMH, HEpaBEHCTB H 3aJa4 C [apamMerpaMu; u300paxkaTh Ha
KOOPJMHATHOM IJIOCKOCTH MHOECTBA PEIICHUH ypaBHEHUN, HEPABEHCTB U UX
CHCTEM;

-yMeThb  CBOOOJHO  OINEPHUPOBATH  HOHATHSAMHU:  IOCIEIOBATEIBHOCTS,
apudmerudecKasi IpPOrpeccus, reoMeTpuyecKas Iporpeccus, OECKOHEUHO
yOBIBaOIIasi FeOMETpUYECcKas Iporpeccus;

-yMeHUE 3a/laBaTh IIOCIEIOBATEIbHOCTH, B TOM YHCJIE C IOMOLIBIO
PEKyppEHTHBIX (hopmyT;

-yMeTb OIEPUPOBATH IOHATUAMHU: HEIPEPHIBHOCTH (HYHKIUH, ACHUMITOTHI
rpajpuka  QyHKIIMM, TepBas W BTOpas MPOW3BOAHAS  (PyHKIHH,
TCOMETPUYCCKUH W (U3NYECKUH CMBICT TIPOM3BOAHOM, IIepBOOOpasHas,
OIIpEIeTICHHBIA MHTETpajl; yMEHNE HaXOAUTh aCUMITOTHI rpaduka GyHKLUY;
YMEHHE BBIYMCIATH IPOM3BOAHBIE CYMMBI, INPOM3BEAEHHS, YacTHOIO U
KOMIIO3ULIMM (PyHKUIMH, HAXOAWUTh YPaBHEHHME KacaTelNbHOW K Tpaduky
(dhyHKIIH;

-yMEHHUE HCIOJIb30BaTh MPOM3BOAHYIO IJISI HCCIEAOBAaHMS (YHKUUH, AT
HAXOXKICHUS HAWTYUIIEro PEleHNs B IPUKIIaIHbIX, B TOM YHCIIE COLUAIBHO-
9KOHOMUYECKUX M (U3MYECKHX 3ajadax, Uil OINpPEIEICHUS CKOPOCTH U
YCKOPEHHSI; HaXOMUTh IUIOMAAN U 00beMbl (PUIyp ¢ IOMOLIBIO MHTErpaia;
NPUBOAUTH IPUMEPHl MATEMaTHYECKOTO MOJCIUPOBAHHUA C IIOMOLIBIO
g depeHIuaNbHbIX YPaBHEHHH;

-yMeThb ONEPHUPOBaTh MOHATHUAMHU: KOMIUIEKCHOE YHCJIO, CONpPSDKEHHBIE
KOMIUJICKCHBIE YHCJIa, MOAYJIb M apryMEHT KOMIUJIEKCHOro uucia, ¢opma
3allUCH KOMIUIEKCHBIX uuced (reoMeTpudecKas, TPUTOHOMETpHUYecKas u
anreOpanyeckasl); yMeTb NPOM3BOAWUTH apU(PMETHYECKHe MAEHCTBHUA C
KOMIUIGKCHBIMM ~ YHCJIAMH;  [PUBOIUTH  NPUMEPHl  HCIOJIb30BAHUS
KOMIIJICKCHBIX UHCEl;

-yMeTb CBOOOJHO ONEpUPOBATH MOHATHAMM: CpEIHee apu(METHUECKOE,
MenuaHa, HauOoJblllee M HaMMEHbIEe 3HAYEHMs, pa3Max, IUCIEPCHS,
CTaHJApTHOE OTKJIOHEHHWE MJIsl ONHCAHMS YHCIOBBIX JAaHHBIX; YMEHHUE
HCCIIeIOBaTh CTATHCTHYECKHE JaHHBIE, B TOM YHCIE€ C NPUMEHEHHEM
rpaMuecKuX METOIOB M 3JIEKTPOHHBIX CPEICTB; Ipaduuecku HCCIea0BaTh
COBMECTHBIC HAOJIIOJICHUSI C TOMOLIBIO TUarpaMM PAacCenBaHUs U JIMHEHHON
perpeccuu;
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-yMeTh HAXOIUTb BEPOSTHOCTH COOBITHH C HMCHONB30BaHHUEM IpadHuecKux
METO/IOB; IPUMEHSTH JUIs PelIeHus 3a1a4 (POPMYIIbI CIIOKEHHS 1 YMHOKEHUS
BEpOSTHOCTEH, (QOpMyny TMOTHOH BeposiTHOCTH, (opmyny bepHymm,
KOMOMHATOpHBIE (PAaKTBl M (OPMYJIBI; OLCHUBATH BEPOSTHOCTU PEalbHBIX
COOBITHI; yMEHHE ONEepUPOBaTh TOHATHUAMH: ClydailHas BEIWYHHA,
pacrmpenencHie BEpOSATHOCTEH, MaTeMaTHYeCKOe O)KHIAHHE, AUCIEPCUs U
CTaHJapTHOE OTKJIOHEHUE CIyYaiiHOW BEIMYHHBI, GYHKIIMH pacnpeneieHus 1
TUIOTHOCTH PaBHOMEPHOTO, MMOKa3aTeIbHOT0 M HOPMAJIbHOTO pacipeeseHnH;
YMEHHME HCIOIb30BaTh CBOMCTBA WU3YYECHHBIX PACHpENEICHUN A PElleHUs
3agad; 3HAKOMCTBO C TIIOHATHAMU. 3aKOH 6OJ'II)HH/IX YHUCCII, MCTOIbI
BBEIOOPOYHBIX HCCIIEIOBAHNWN; YMEHHE IPHBOANUTH HPUMEPBI TMPOSBICHUS
3aKOHa 6OHLHII/IX YHrCeCII B IPUPOAHBIX U O6HICCTBCHHLIX SIBJICHUAX

- yMeTh CBOOOJHO OIEPUPOBATH MOHATHUSAMHU: TOYKA, MpsiMasi, IJIOCKOCTD,
IPOCTPAHCTBO, OTPE30K, JIy4, INIOCKUI Yo, IBYTPAHHBIN YTOJI, TPEXTPaHHBII
yroj, TepeceKaromecs, MapajielbHble M CKpel[UBAIOIIMecs MpsIMEIE,
[1apajuIeNbHOCTh U NIEPIEHANKYJIIPHOCTD MPSMBIX U IIJIOCKOCTEH, YIOl MEXIY
MPSIMBIMH, YTOJl MEXAY MPSMOH M TUIOCKOCTBIO, YTOJl MEKAY TUIOCKOCTSIMU;
yMEHHE UCIONIb30BaTh NPU PEIICHUHU 33/1a4 U3ydeHHbIC (aKThl U TEOPEMBI
IJIAHUMETPUN; YMEHHUE OIIEHUBATh pPa3Mepbl 00BEKTOB B OKPYKAIOIIEM MUDE;
~YMEHHE ONICPHUPOBATH MMOHATHUAMU: MHOI'OT'PaHHUK, CCUCHNC MHOI'OI'PAaHHHUKA,
MPaBWJIBHBI MHOTOTPAaHHUK, MpH3Ma, NMUpaMuaa, (GUTypa W MOBEPXHOCTH
BpaIlleHus, MIIMHIP, KOHYC, map, cdepa, pa3BepTka MOBEPXHOCTH, CECUCHUS
KOHyCa W NWIHHJpA, MapauieNibHble OCH WM OCHOBAaHHWIO, CEUCHHUE IIapa,
TUIOCKOCTD, Kacaromasicst cepsl, IUINHpPA, KOHYCa;

--yMEHHE CTPOHUTH CEYEHHE MHOTOTPaHHHKA, M300pakaTh MHOTOTPAHHUKH,
(burypsl ¥ MOBEPXHOCTH BPALICHUS, UX CEUCHUS, B TOM YHUCIE C IOMOIIbBIO
3JIEKTPOHHBIX CPEICTB; YMEHHE IPUMEHSTh CBOWCTBA T€OMETPUUYECKUX (PUryp,
CaMOCTOSITENIBHO  (hOPMYIMPOBATH  OMpENENeHUs] H3y4aeMbIX  (Quryp,
BBIIBUTAaTh TMIIOTE3bl O CBOMCTBAaX M NpHU3HAKAX I'E€OMETPUUYECKUX (uryp,
00OCHOBBIBATh MJIU ONPOBEPIaTh UX;

-yMEHHE MNPOBOIUTH KiIacCH(PUKAIMIO (GUTYp MO pPA3NUYHBIM IPU3HAKAM,
BBIMOJIHATH HEOOXOZIMMBbIE AOMOIHUTEIbHbIE IOCTPOCHUS;

yMETb CBOOOJHO OMEpUPOBATh MOHATHSAMH: IUTOMAAb (QUTYPBI, 00BEM
¢burypsl, Benu4yuHa yIia, pacCTOSIHUE OT TOYKU JO IJIOCKOCTH, PAaCCTOSHUE
MEKAY HPSAMBIMH, PACCTOSHHE MEXKAY IUIOCKOCTSAMH, IUIOM@AAb cdephl,
IUTOIIA/1b IOBEPXHOCTH MMUPAMUIBL, IPU3MBI, KOHYCA, IIMINHIPA, 00beM Ky0a,
MPSIMOYTOJIBHOT'O NTapajuleeNuIIea, IHPaMUAbL, IPU3MBL, IUIMHAPA, KOHYCA,
mapa; yMeHne HaXoJUTh OTHOIIEHHE 00bEMOB MTOA00HBIX (PUTYD;

-yMeTb CBOOOIHO OIEPUPOBATh MOHATUSAMH: [BHXKEHHE, IapauleIbHbINA
MIEPEHOC, CHUMMETPUS Ha IUIOCKOCTU M B IPOCTPAHCTBE, MOBOPOT,
npeobpazoBaHme MoA00us, TOA00HBIE (PUTYPHI; YMEHHE PACIIO3HABATEH PABHBIE
U 1oJoOHBIe (QUTYpHl, B TOM YHCIE B NPHPOAE, UCKYCCTBE, apXUTEKTYpE;
YMEHHE  HUCIOJIB30BaThb  TEOMETPUYECKHE  OTHOLICHHS,  HAaXOIOWTh
reOMEeTPUIECKIe BEIMYMHBI ([UIMHA, yroj, TJIOMaah, 00bEeM) MPHU PElleHUH
3a1a4 U3 Ipyrux y4yeOHbIX IPEAMETOB U U3 PEalbHON KU3HHU;

-yMeTb CBOOOJHO ONEpUPOBATH MOHATHSAMHU: MPSMOYTOJIbHASI CHUCTEMa
KOOpJIMHAT, BEKTOP, KOOPAWHATHl TOYKH, KOOPAMHATHI BEKTOpa, CyMMa
BEKTOPOB, IPOM3BEACHUE BEKTOPA HAa YUCIIO, Pa3JIoKEHHE BeKTopa 1o 0asucy,
CKJIIPHOE TIPOU3BEACHHE, BEKTOPHOE IPOU3BEICHUE, YIrol MEXIy
BEKTOpPAaMH; YMEHHE HCIIOIb30BaTh BEKTOPHBIH W KOOPAMHATHBIA METON AJIs
peLIeHMs TEOMETPUUECKHX 3a1a4 U 3a7a4 JPYruX Y4eOHbBIX IPEIMETOB;
-yMeTh MOJCIUPOBaTh pEaNbHblE CUTyallid Ha S3bIKE MaTEeMaTHKH;
COCTaBIISITh BBIPA)KEHHSI, ypaBHEHHS, HEPABEHCTBA U X CHCTEMBI IO YCIIOBHIO
3a]a4u, WCCIEeN0BaTh IOCTPOEHHBIE MOAEIH C MCIIOIb30BAaHMEM armapara
anreOpel,  MHTEPHPETHPOBATH  IOMYYEHHBIHA  pe3yiabTaT;  CTPOUTH
MaTeMaTHYECKHE MOJEIH C IOMOIIBIO T€OMETPUUECKUX TOHATUA U BEJIMYHH,
pemiath  CBA3aHHbIE C  HHMH  NPAKTHYECKUE  33/1a4M;  COCTaBISITH
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BEPOSITHOCTHYKD MOJENb W HHTEPIPETUPOBATH IIOJNYYEHHBIM pE3yJIbTaT;
peuaTh MPUKIAIHBIE 3aJa4d CPEICTBAMM MATEMATHUYECKOIO aHAIU3a, B TOM
YHcie COUAbHO- SKOHOMHYECKOTO U (PU3NUECKOTO XapaKTepa;

-yMeHUE BBHIOMPATH MOIXOMSIMIMN METOJ Ul pelleHHs 3a/aud; MOHHMaHHE
3HaYMMOCTH MAaTeMaTHKH B HW3yYCHHWW IMPUPOAHBIX W OOIIECTBEHHBIX
IIPOLIECCOB M SBJICHUW; YMEHHUE PACIIO3HABATH IPOSBICHUE 3aKOHOB
MaTEMAaTUKU B HCKYCCTBE, YMEHUE NPUBOJUTH MPUMEPHl MaTEMaTUYECKUX
OTKPBITUI POCCUICKON M MUPOBOM MaTEMaTUYECKOH HAYKU

-yMETh ONEPUPOBATh MOHATUSMH: pPallMOHATbHAS (QYHKIM, MOKa3aTelbHas
¢byHKUMS, CTereHHas ¢byHKIMS, norapudmuaeckas ¢byHKIMS,
TPUTOHOMETPHUECKHE (QYHKUIUHU, OOpaTHblC (YHKIHH, yMEHHE CTPOUTHh
rpadUKi M3YYEHHBIX (QYHKIHUHA, HCIOIb30BAaTh TpadUKHd IMPU HIYyUCHUHU
MPOIIECCOB M 3aBUCHMOCTEH, MpU pElICHHH 3aJad U3 JAPYIHX Y4eOHBIX
MPEAMETOB U 3aJlau U3 peajibHOM )KU3HU; BEIpakaTh (hOPMYyJIaMHU 3aBUCHMOCTH
MEKIY BETUYNHAMH;

-yMeTh  ONECPHPOBATH  MOHSATHSIMHU:  TOXKIECTBO,  TOXJECTBEHHOE
npeoOpa3oBaHHe, ypaBHEHHE, HEPABEHCTBO, CHUCTeMa ypaBHEHUH U
HEpaBEHCTB, PaBHOCHJIBHOCTh YPaBHEHHI, HEPaBEHCTB UM  CHUCTEM,
palMoHaJbHEIE, UppaloHaAILHBIE, MOKa3aTelbHbIC, CTEICHHEIE,
norapupMuUecKie, TPUTOHOMETPUYECKHE YpaBHEHHWs, HEPaBEHCTBA U
CHCTEMBI; YMETh PelllaTh YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C TIOMOIIBIO
pa3IMYHBIX TPUEMOB; pEIIATh YypPaBHEHUS, HEPABEHCTBA M CUCTEMBI C
napaMeTpoM; IPUMEHSTh YpaBHEHUs, HEPABEHCTBA, HX CHCTEMBI ISl PEIIICHUS
MaTeMaTUYeCKUX 3a7ad M 3a7a9 U3 Pa3jINvHbIX 00JacTe HayKd U peabHOM
KHU3HH;

-yMeThb CBOOOIHO OINEPUPOBATH IOHATHAMH: [BIDKCHHE, MapalIelbHBIH
[IEPEHOC, CHUMMETpUs Ha IUIOCKOCTM M B IIPOCTPAHCTBE, IOBOPOT,
npeoOpa3oBaHue MOA00MS, TOT00HBIE (GUTYPHI; YMETh PAaCIIO3HABATH PaBHBIC
U [OJOOHBIE (QUIYpHI, B TOM YHUCIIE B NPHUPOZE, UCKYCCTBE, apXUTEKTYpE;
YMETh UCIIOJIb30BaTh TreOMEeTpUIECKUe OTHOLIEHUS, HaXOIUTh
TEOMETPUYCCKUE BEIMYUHEI (UIMHA, YTOJ, IUIOMAah, 00BEM) MPU PEIICHIH
3aja4 U3 IPyrux y4yeOHbIX IPEAMETOB U U3 PeabHON )KU3HU

-yMeTh  ONEPUPOBATH TOHATHAMH: pPAIOHAIBHBIE, HPPALHOHAIBHBIEC,
MOKa3aTeNbHbIC, CTEIEHHBIC, JIOrapu()MHUUECKHE, TPUTOHOMETPUIECKHE
yYpaBHEHHS ¥ HEPABEHCTBA, X CHCTEMBI;

-yMeTh ONEPUPOBATH IOHATHSIMHU: MHOTOTPAaHHHK, CEYEHHE MHOTOTPAHHUKA,
Ky0, Imapajienenuresn, Npiu3Ma, IipaMua, Gurypa v moBepXHOCTh BPAICHHS,
IUTMHIP, KOHYC, mmap, cdepa, cedeHHs (UTypbl BpaIIeHHS, IUIOCKOCTD,
Kacaromasicsi cepsl, MUINHIPA, KOHYCA, IUIOMAIb TOBEPXHOCTH MHPAMUIBL,
MIPU3MBI, KOHYCa, IUJIMHIPA, TUIOMAaIb cepsl, 00beM Kyda, TpsIMOyTrOJIHHOT O
napaJuleNienunesa, MMpaMHu/IbL, TIPU3MBL, WIHHIPA, KOHYyCca, [apa; YMEHHE
n300pakaTh MHOTOTPAaHHUKH U TTOBEPXHOCTHU BPAILEHUS, HX CEUCHHS OT PYKH,
C TIOMOIIBI0 YEPTEKHBIX HHCTPYMEHTOB M 3JICKTPOHHBIX CPEICTB; yMETh
pacro3HaBaTh CAMMETPHIO B TPOCTPAHCTBE;

-yMeTh PAacHO3HaBaTh MPABHIbHBIC MHOTOTPAaHHHKY;

-yMeTh OIEPUPOBATH IOHATHAMH: MPSIMOYTOJbHAs CHCTEMa KOOpPIMHAT,
KOOpAWHATHI TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAIISIPHOE TIPOU3BEIICHUE,
YroJl MeKIY BEKTOPaMH, CyMMa BEKTOPOB, ITPOM3BEACHUE BEKTOpA Ha YHCIIO;
HaXOIWTh C TIOMOIIBIO M3YYEHHBIX (POPMYIT KOOPIMHATHI CEPEIMHBI OTPE3Ka,
paccTosiHuE MKy IByMsI TOUKaMH

13




-yMeTh OMEPHUPOBATH MOHATHAMU: CIyYalHBIA OMBIT M CIy4ailHOE cOOBITHE,
BEPOSITHOCTh CITY4ailHOT'O COOBITHS;

-yMeTh BBIYUCISATH BEPOSITHOCTH C HCIOJIb30BaHUEM I'pa(UUecKHX METOIOB;
OpUMEHATh  (QOPMYNIBI  CIOKEHMS W YMHOXKEHHUS  BEpPOSITHOCTEH,
KOMOMHATOpHBIE (HAaKTHI U POPMYJIBI IPH PELISHNH 3a7aY;

-OLICHUBATh BEPOSITHOCTH PeajibHBIX COOBITHI; 3HAKOMCTBO CO CIyYalHBIMU
BEIIMYMHAMH, YMEHHUE MPUBOIUTH HPUMEPHI MPOSBICHHUS 3aKOHA OOJBIINX
YHCcell B IPUPOIHBIX U OOLIECTBEHHBIX SBICHUSIX;

-yMeTh CBOOOHO OMEPUPOBATH MOHATUSIMU: CTEIEHb C IEJIBIM MTOKa3aTeleM,
KOpEHb HATYpaJbHOM CTeleHH, CTECNEeHb C palOHAIbHBIM I10Ka3aTeleM,
CTETEHb C IEWCTBUTENBHBIM (BEIIECTBEHHBIM ) IIOKa3aTeNeM, JIorapu(M Yncia,
CHHYC, KOCHHYC U TaHI'€HC MPOU3BOJIBHOTO YUCII;

-yMeTh CBOOOJHO OIEPUPOBATh MOHATUSMH: TpaduK (YHKIWH, oOpaTHas
GyHKIUS, KOMMo3uIwst (yHKUIUH, JuHelHas (QyHKOMSA, KBajJpaTU4HAs
¢dyHKIMS, cTenenHas QyHKIUS ¢ HeIbIM MoKa3aTelleM, TPUTOHOMETPHYECKIE
¢yHKIMH, oOpaTHBIE TpPUTOHOMETpUYecKne (QYHKIWHU, IOKa3aTenbHas |
norapudmuyeckas GyHKIHMN; yMETh CTPOUTH Tpaguku (pyHKIHUN, BBITOIHSIT
npeoOpazoBaHus rparKoB HYHKITHIA;

-yMeTh HCIONIL30BaTh TpaduKd (YHKIHMH Ui W3Y4EeHHUS IIPOIECCOB U
3aBHCHUMOCTEH TIpU PEIICHUM 3a7ad W3 JAPYTHX Y4eOHBIX NPEIMETOB W W3
peanbHOM KU3HH; BEIpaKaTh (HOPMyJIaMHU 3aBUCUMOCTH MEX/Ty BETHUMHAMH;
-cBOOOJIHO ONEPUPOBATH MOHATUSMH: YETHOCTh (PYHKIMH, MEPHOAUIHOCTH
(YHKIIMY, OrpaHUYEHHOCTh (PYHKIIMH, MOHOTOHHOCTDh (DYHKITHH, 3KCTPEMYM
dbyHKIIMHA, HAaNOOIBIIIEe W HAMMEHbBIIIeE 3HaUeHUS (QYHKITUN Ha TPOMEXYTKE;
YMETh MPOBOJIUTH UCCIeIOBaHNE (PYHKIINU;

-yMeTh HCHOJIB30BaTh CBOWCTBA M Tpaduku QYHKOME [UId  perieHus
YpaBHEHUH, HEpaBEHCTB M 3ajad C [apamMeTpaMu; u3o0paxxaTb Ha
KOOPAWMHATHOM TUIOCKOCTH MHOECTBA PEIIEHUH YpaBHEHUH, HEPABEHCTB U UX
cHucTeM

-yMeTh ONEpPUpPOBATh MOHATHSAMHU: CpelHee apu(mMerndyeckoe, MeraHa,
HanOoJbllice W HAWMEHbIIEEe 3HAUCHUS, pa3Max, JUCIIEPCHUs, CTaHAApTHOE
OTKJIIOHGHHE 4YHCIIOBOTO Habopa; YMEHUE W3BIEKAaTh, HHTEPIPETUPOBATH
nH(OpMaIuio, MPEACTaBICHHYI0 B TabJHMIIax, Ha aUarpaMMax, rpadukax,
OTPaXkarolyl0 CBOWCTBA pealbHBIX TMPOIECCOB W SBICHUHN; TPENCTABIATH
HH(OPMAITHIO ¢ TTIOMOIIBIO TAOJIUIT U JHATpaMM;

-HCCIIEIOBaTh CTATUCTHYECKUE JaHHBIE, B TOM YHCJIE C NPUMECHCHHUEM
rpaMuecKux METOJIOB U 3JICKTPOHHBIX CPEJICTB;

-yMeTh ONEPUPOBATH MOHATHIMU: TOYKA, MPSMasi, TUIOCKOCTh, TPOCTPAHCTRO,
JNBYTPAHHBIA  YTOJI, CKPEHIMBAIOIIUECS MpsIMble, MMapaUIeNbHOCTh U
MEPICHIUKYISIPHOCTD MPSAMBIX H IJIOCKOCTEH, YroJ MEXIy MPSMBIMH, YOI
MEKAY MPSAMOM U TIIOCKOCTBIO, YO MEKJY IIIOCKOCTAMH, PACCTOSIHUE OT
TOYKH JI0 TJIOCKOCTH, PACCTOSHUE MEXKIY MPSIMBIMU, PACCTOSHHEC MEXITY
TIOCKOCTSIMU;

-yMeTh HCIOJNB30BaTh MPH PEINICHUU 3aj]a4 M3Y4YCHHBIC (PaKThl U TEOPEMBI
TUTAHUMETPHH; YMEHHUE OIICHUBATh Pa3Mepbl 00BEKTOB OKPYKAIONIEro MUpa
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-yMETb OIEPUPOBATH IOHATUSAMU: IPSAMOYIrOlbHAs CHUCTEMa KOOPAMHAT,
KOOPJUHATHI TOUYKH, BEKTOP, KOOPAUHATHI BEKTOPA, CKAISIPHOE IPOU3BEICHUE,
YIOJI ME&XKY BEKTOPaMH, CyMMa BEKTOPOB, IIPOU3BEICHNUE BEKTOPA Ha YHCIIO;
HAXOIUTHh C IOMOIIBIO U3YYEHHBIX (JOPMYII KOOPAWHATHI CEpEeANHBI OTpE3Ka,
paccTossHUE MEXKIY JBYMS TOUKAMMU;

-yMeTh BBIOMpaTh MOAXOJSIIMA W3yYEHHBIH METON sl pelleHHs 3afadH,
pacmo3HaBaTh MaTeMaTHdeckue (akTbl W MaTeMaTHYecKhe MOJenu B
MPHUPOAHBIX M OOIIECTBEHHBIX SBIICHUSX, B HCKYCCTBE;

-YyMEHUE IPUBOAUTH IIPUMEPHI MATEMATHYECKUX OTKPBITUH POCCUICKON H
MHPOBOH MAaTEMaTUUYECKON HAYKHU.

- YMETh OMEPHUPOBAThH MOHATUSIMH: CITyYaHHBIH OIBIT U CIly4aiiHOE COOBITHE,
BEPOSTHOCTh CIY4allHOTO COOBITHSI; YMETh BBIYHCISTH BEPOSTHOCTH C
WCTIOJIb30BaHUEM T'pa)UUeCKHX METOJIOB; IPUMEHSTH (DOPMYIIBI CIIOKEHHS U
YMHOXEHHSI BEPOSITHOCTEH, KOMOWHATOpHBIE (akTel ¥ (QOpMYJIBl TpU
pEeIIeHNH 3a/1a9; OIICHUBATh BEPOSTHOCTH PEANBHBIX COOBITHIA; 3HAKOMCTBO CO
CIly4aiiHbIMY BEJTMYMHAMU; YMEHUE IPUBOJUTH [IPUMEPHI ITPOSIBIICHUS 3AKOHA
OOJBIINX YKCENl B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHHSX

-yMeTh OIEpPUPOBaTh MOHATHSIMHU: (DYHKIMS, HempepbiBHAS (QyHKIHS,
MPOM3BOIHAS, TIEPBOOOpa3Has, ONpeACICHHBIH HHTErpay, yMeTh HAXOIWUTh
MIPOU3BOIHBIC DIIEMEHTAPHBIX QYHKIIMN, HCIIOIB3Ys CIIPABOYHBIC MaTECPHAIIbI,
HCCIIEIOBATh B MPOCTEUIINX CITydasix (PYHKIIMKW HA MOHOTOHHOCTbB, HAXO/IUTh
HanOoJbIIE W HaWMEHbIIME 3HAdYeHHs QYHKIUH, CTPOUTh TpaduKu
MHOTOWIEHOB C HCIOJB30BAaHUEM ariapara MaTeMaTHYeCKOTO aHaln3a;
NIPUMEHSTH IPOM3BOHYIO IIPH PELIECHUN 3a7a4 HA IBIJKCHMUE,

-peuaTtb IMPAKTHUKO-OPUCHTUPOBAHHBIC 3aJa4n Ha HanOOJbIINE )51
HaMMEHbBIIINE 3HAYCHUS, Ha HAXOXKJICHNE ITYTH, CKOPOCTH U YCKOPEHHUS,;
-yMeTh OIEPUPOBATh TOHATHSAMH: JIBH)KCHHE B IMPOCTPAHCTBE, IMOJIOOHBIE
¢urypel B IPOCTPAHCTBE, HCIOJNB30BATh  OTHOIICHWE  IUIOMIAJICH
TTOBEPXHOCTEH M 00HEMOB IMOAOOHBIX (PUTYp TIPH PEIICHUH 33]1a4;

-yMeTh BBIYHCISATh TCOMETPUYECKUE BEIWYWHBI (JUIMHA, YTOJ, IJIOMAb,
00BEeM, TUTONIATb TIOBEPXHOCTH ), UCIIONIb3Ys H3ydEeHHBIC (DOPMYIIBI M METOJIBI
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III. PACHPEAEJIEHUE OHEHUBAHUA PE3YJIBTATOB OBYUYEHUS U TUIIOB
OIIEHOYHBIX MATEPHUAJIOB 110 DJIEMEHTAM 3AHUM 1 YMEHUIA

Koanbl
Coaep:kanue Kypca ®opma KOHTPOJISA pe3yJbTaToB
OCBOCHHS
Texkymmii KOHTPOJIb
Paznen 1. IloBTopenne Kypca MaTeMaTHKH OCHOBHOM HIKOJIBI
Tema 1.1. Llenp m 3apaum MaTeMaTWKU IIPU | YCTHBIM  OTBET; pELICHUE
OCBOEHHUH CHEIHUATBHOCTU CUTYallMOHHBIX 3a/1a4
Tema 1.2. Yucna u Beluncienus. BolpakeHus | pelieHne npakTHUYeCKUX
U peoOpazoBaHus 3a/1a4
Tema 1.3. 'eomeTpus Ha MIIOCKOCTH peueHne MpakTHYECKUX
SaAed OK 1, OK 2, OK
Tema 1.4. [IporieHTHBIE BBIUNCIICHUS pelIeHne IPaKTUYECKUX ’ ’
saas 3, 0K 4, OK 5,
OK 6, OK 7
Tema 1.5. YpaBHeHuUs U HEpaBEHCTBA peneHne NpakTHYECKUX
3a/1a4
Tewma 1.6. CucreMbl ypaBHEHUN U HEPABEHCTB | BBIIOJIHEHUE TECTOBBIX
3aJaHuN
Tema 1.7. BXogHOM KOHTPOJIB peuieHue MIPAKTUYECKHUX
3aja4
Paszpnes 2. IIpsiMble U JIOCKOCTH B MPOCTPAHCTBE
Tema 2.1. OCHOBHBIE MOHATHUSI CTEPEOMETPUU. | YCTHBIA  OTBET; PEIICHUE
PacrnionoskeHne NpsiIMBIX U IIIIOCKOCTEN IIPAKTUYECKUX 33134
Tema 2.2. [TapamienbHOCTh NPSIMBIX, MPSIMOM | YCTHBIA OTBET; PEIICHUE
U IUIOCKOCTH, IIJIOCKOCTEN IIPAKTUYECKUX 33134
Tema 2.3. IlepneHIuKyIspHOCTh TMPSAMBIX, | YCTHBIA OTBET; PEIICHUE
IIPSIMON U IUIOCKOCTH, IJIOCKOCTEN IIPAKTUYECKUX 3a1a4
Tema 2.4. Teopema o Tpex NEPIECHAUKYIISIPAX | YCTHBIA OTBET; PEIICHUE
MPAKTUYECKUX 3a7a4 OK 1, OK 3,
Tema 2.5. [TapannenbHble, | YCTHBIA OTBET; PEIICHUE OK4, OK 7
NIEPIECHIUKYIIPHBIE, CKPEILMBAIOIIKECS | IPAKTUYECKUX 3a]a4
IIpsIMBIE
Tema 2.6. IlpsimMble W IUIOCKOCTM B | KOHTpOJIb INpu paboTe B
IIPOCTPAHCTBE napax; pelieHne
IIPAKTUYECKUX 3az1ay;
BBIIIOJIHEHHE TECTOBBIX
3alaHUuN
Paznen 3. KoopanHaThl M BEeKTOPbI
Tema 3.1 JlexkapToBbl KOOpPAMHATBI B | MAaTEMaTHYECKUH JHUKTAHT;
IpocTpaHcTBe. PaccrosiHme Mexay IByMs | pEIICHHE IIPAKTUYECKUX
touykamu. KoopmHaTsl cepeiHbl OTpe3Ka 3a/laHui
Tema 3.2 Bekropsl B NpPOCTPaHCTBE. YTOJI | yCTHBIM OTBET; PEIIEHUE OK 2, 0K 3, OK
MEXKIY BEKTOPAMH. CkansipHO€ | MPaKTUYECKUX 3a7a4 4, OK 7

ITPOU3BCACHUC BEKTOPOB

Tema 3.3  IIpakTHKO-OpUEHTHUPOBAHHBIE
3aJ1a4 Ha KOOPJAMHATHOM IJIOCKOCTH

PCHICHUC NPAKTUICCKUX
3aga4
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Tema 3.4 Pemenue 3anau. Koopaunatel u
BEKTOPBI

pELICHUE MTPAKTUYECKUX
3aJaHNH; BEITIOJTHEHNE
TECTOBBIX 3aJaHUN

Pa3nes 4. OcHoBbl TpuroHomerpun. Tpuronomerpudeckue ¢y

HKIUH

Tema 4.1 TpuroHomerpuyeckue QyHKIUU
IIPOU3BOJIBHOTO yIWa, uucia. PanuanHas u
rpajycHas Mepa yria

BBITIOJTHCHHUC
3aJIaHUN

TECTOBBLIX

Tema 4.2 OcHOBHBIE TPUTOHOMETPUYECKUE
ToxiecTBa. POpMyIIbl IpUBEICHUS

YCTHBIM OTBET; pEeLICHUE
IIPAKTUYECKUX 3324

Tema 4.3 Cunyc, KOCUHYC, TAHT€HC CYMMBI U
pazHocTH 1BYX yriaoB CHHYC W KOCHHYC
IBOMHOTO yria. @opMyIibl TOJIOBHHHOTO yIJIa

YCTHBIM OTBET; pELICHUE
IIPaKTUYECKUX 3a]a4

Tema 4.4 ®ynkuun, ux cpoiictsa. CrnocoOb!
3aJ1aHusl QYHKIMH

YCTHBIM OTBET; pELICHUE
IIPaKTUYECKUX 3a]a4

Tema 4.5 Tpuronomerpuyeckue QyHKINU, UX

YCTHBIM OTBET; pELICHUE

CBOMCTBA U rpaduKu MPAKTUYECKHUX 3a7a4 OK 1, OK 2, OK
Tema 4.6 IlpeobpazoBanue TpaduKOB | pelIeHHE TPAKTHUECKUX 3, 0K 4, OK 5,
TPUTOHOMETPUUECKUX (PYHKIIHMH 3a/1a4 OK 6, OK 7
Tema 4.7 Onucanue NPOU3BOJCTBEHHBIX | YCTHBIM OTBET; pELICHUE
IIPOLIECCOB C MOMOIIBIO IpadUKOB PYHKIIUN | MPAaKTUYECKUX 3a]a4
Tema 4.8 OOpaTHble TPUTOHOMETPUUYECKUE | PEIIEHUE MPAKTHUECKUX
byHKIIAN 3a/1a4
Tema 4.9 TpUroHOMETPUYECKUE YPABHEHUS U | PELICHUE TPAKTHUYECKUX
HEPaBEHCTBA 3aga4
Tema 4.10 CuctemMbl TPUTOHOMETPUUYECKHUX | PELICHHE MPAKTHYECKUX
ypaBHEHUU 3a/1a4
Tema 4.11 Pemenue 3amady. OCHOBBHI | pELICHHUE MPAKTUYECKHUX
TPUTOHOMETPHH. Tpuronomerpuueckue | 3agau
byHKIIUN
Pazpen 5. KoMmmiekcHbIe YncJIa

Tema 5.1 KoMruiekcHbie yncia YCTHBIA  OTBET; pELICHHUE

MPAKTHYECKUX 3aJ1a4 OK 1, 0K 2,
Tewma 5.2 [IpumMeHeHre KOMIUIEKCHBIX YACET | PEIICHUE MPAKTUYECKUX OK 3, 0K 7

3aga4

Pa3nen 6. Crenenu n kopHu. CteneHnass pyHkuust

Tema 6.1 Crenennas (pyHKIMsI, €€ CBOIICTBA | MaTeMaTHYEeCKU JUKTAHT;

pelieHue MPAKTHYECKUX

3alaHUuN
Tema 6.2 IlpeoOpazoBaHue BBIPRKEHHUH C | YCTHBII OTBET; pelICHUE
KOpHSIMH N-OM CTENECHU IIPaKTUYECKUX 3aJa4 OK 1, OK 2,
Tema 6.3 CsoilicTBa CTEIIEHU C | YCTHBIN OTBET; PELIEHUE OK 3, OK 4,
palMOHAIbLHBIM u JICWCTBUTEIBHBIM | IIPAKTUYECKUX 3a7a4 OK 5, OK 6,
MOKa3aTeIs MU OK7
Tema 6.4 Pemenune wuppannoOHaNIbHBIX | YCTHBIM OTBET; pEeLIEHUE

ypaBHEHHUH U HEPABEHCTB

MMPAKTHUYICCKUX 3ada4

Tema 6.5 Crenenn u kopHu. CreneHHas
GbyHKIHS

YCTHBIﬁ OTBCT, pCHICHUC
MPAKTHUYICCKUX 3a1a4

Pasnen 7. IlpousBoanas (pyHKI UM, €e IPUMEHEHHE

17




Tema 7.1 Ilonarue npousBoaHoi. DopMyiibl U
npaBuia 1udepeHIMpOBaHUs

MaTeMaTUYECCKUN HTUKTAHT;
pelieHue MPAKTUYECKUX
3aJlaHu i

Tema 7.2 IlpousBoaHbBIE CYyMMBI, Pa3HOCTU
IIPOU3BEAEHHUS, YACTHOTO

YCTHBIM OTBET;, peLICHUE
IIPaKTUYECKUX 334

Tema 7.3
TPUTOHOMETPUUECKHUX
[IpousBoiHas Ci0XKHON (QPYHKIMH

[IpousBoansie
GbyHKIHH.

PEIICHUEC MPAKTHYCCKUX
3aaa4

Tema 7.4 IloHATHEe O HENPEpPHIBHOCTU
¢byHKuMu. MeTo1 THTEPBAJIOB

PEIICHUEC MTPAKTHYCCKUX
3aaa4

Tema 7.5 TI'eomerpuueckuil u ¢uznyeckuit

PEIICHUEC MMPAKTHYCCKUX

CMBICJI IPOU3BOTHOM 3a1a4 OK 1, OK 2, OK
Tema 7.6 ®U3U4ECKU CMBICI TPOU3BOJIHOMN B | PEIICHUE TTPAKTUIECKUX 3,0K4, 0KS5,
npodeccHoHaIbHBIX 3a7a4ax 3a/1a4 OK 6, OK 7
Tema 7.7 MoHoTOHHOCTh (QyHKIMU. TOUKHM | pelieHne TPaKTHUECKUX
IKCTpEMyMa 3a7a4
Tema 7.8 HWccnemoBanwe (yHKIMNA ¥ | COCTABIEHHE KPOCCBOPIIOB;
MOCTpOEHHE rpaduKoOB penieHue 3aua4d
Tema 7.9 HauGonpmiee u HauMeHbIIEE | pelIEHHUE TPAKTHUECKUX
3HaYeHUs! GYHKINU 3a/1a4
Tema 7.10 HaxoxJIeHne ONTUMAJIBHOIO | PEIIEHUE IPAKTUYECKUX
pesynpTaTa € TOMOIIBIO TPOU3BOIHON B | 3a1a4
MPAKTUYECKUX 3aJ1auax
Tema 7.11 Pemenue 3amau. IlpouwsBonHas | peuieHue MPAKTUYECKUX
(GhyHKIIMH, €€ TPUMEHEHNE 3a1a4

Pa3nesa 8. MHOrorpaHHMKY H TeJIa BpallleHU sl
Tema 8.1 Bepmmunsl, pebpa, TpaHU | yCTHBIM OTBET, peIICHUE
MHOTOTpaHHUKA 3a/1a4
Tema 8.2 [Ilpusma, ee COCTaBJAIONIUE, | MATEMATUYECKUN JMKTAHT;
cedenue. [Ipsimas u mpaBuIbHAS TPU3MBI perieHue MIPaKTUYECKUX

3aJaHui

Tema 8.3 ITlapamnenenunen, ky0. CedeHHe | yCTHBIM OTBET, pelIEHUE
Ky0Oa, mapayienenumneaa CUTYaIIMOHHBIX 33J1a4
Tema 8.4 Ilupamupaa, €€ COCTaBJAIONIUE, | MATEMATUYECKUN JMKTAHT;
ceuenue. [IpaBuiabHas nupamuga. Y cedeHHas | pelicHue MPaKTUYECKHUX
nupamMua 3aJaHul
Tema 8.5 BbokoBas M moJHAs MOBEPXHOCTH | YCTHBIM OTBET; pelICHUE
MPU3MBbI, TUPAMUJIbI MPAKTUYECKUX 3a7a4 OK 1, OK 2, OK
Tema 8.6 CummMmerpus B KyOe, | pelIeHre CUTyalluOHHBIX 3, 0K 4, OK 5,
napajuieIenuneie, Mpu3Me, MUPAMUJIE 3a7a4 OK 6, OK 7

Tema 8.7 IIpumeps! cumMmMeTpuit B mpoeccun

pPCHICHUC CUTYalTUOHHBIX
3aga4

Tema 8.8 IlpaBUibHBIE MHOTOTPAaHHHUKHU, HX
CBOMCTBA

YCTHBII>'I OTBCT, pCHICHUC
IMPAKTHUYICCKUX 3a1a1

Tema 8.9 IwmmHAp, €ro CcocTaBISIOIIKE.
Ceuenue nunuHIpa

MaTeMaTHYeCKUN JUKTaHT;
peleHue MIPAKTUYECKUX
3aJITaHUNA

Tema 8.10 Komnyc,
Ceuenue KoHyca

€ro COCTaBJIAIOIIKC.

YCTHBIﬁ OTBCT, pCHICHUC
MMPAKTHUYICCKUX 3ada4

Tema 8.11 VYceuennwiii konyc. CeueHue

YCCUYCHHOI'O KOHYCa

YCTHBIﬁ OTBCT, pCHICHUC
MMPAKTHUYICCKUX 3ada4
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Tema 8.12 Hlap u chepa, ux ceueHus

YCTHBIM OTBET; peLICHUE
IIPAaKTUYECKUX 3324

Tema 8.13 Ilomstne 00 o00bEMe Telna.
OTtHolEeHnEe 0O0BEMOB HOIOOHBIX TEN

PCIICHNUC CUTYAallUOHHBIX
3aga4

Tema  8.14 OObemMbl ®W  IUIONIAJU | COCTABJICHUE KPOCCBOPJIOB; OK 1, OK 2,
TTOBEPXHOCTEH Tl penieHue 3aia4y OK 3, OK 4,
Tema 8.15 KomOMHAaIMM MHOTOTPAaHHUKOB M | YCTHBIM OTBET; PELICHHUE OK 5, OK 6,
TeJI BpallleHUs MPAKTUYECKHUX 3a7a4 OK 7
Tema 8.16 I'eomerpuueckue KOMOMHAIMM Ha | PEILIEHUE CUTYallMOHHBIX
MIPAKTHUKE 3a/1a4
Tema 8.17 Pemenne 3anau. MHOTOTpaHHUKY | pellIEHUE CUTYallMOHHBIX
U TeJla BpallleHUs 3a/1a4
Pa3nen 9. IlepBooOpasnasi pyHKUMHU, ee IPUMEHEHHUE
Tewma 9.1 IlepBooOpa3nas ¢pyakuuu. [IpaBuna | yCTHBIM  OTBET; pelIeHUE
HaxXO0JICHUS MIEPBOOOPA3HBIX MPaKTUYECKUX 3a]1a4
Tema 9.2 Ilnomanes  KpUBOJMHEHHOMN | pelieHHE MPAKTHUECKUX
tpanenuu. Popmyna Herotona — JleliOnuna | 3agaHuit
Tema 9.3 HeonpenieneHHBIN U ONIPENETECHHBIN | PEIICHUE TPAKTUYECKUX
WHTETPaJIbI 3a/laHui OK 1. OK 2,
Tema 9.4 Tlonstne 00 oOmpeneIeHHOM | pelIeHne TPAKTHUECKUX OK 3. OK 4.
WHTETpaJIe KaK TUIOMIAJX KPUBOJWHEWHOH | 3adaHUil OK 5. OK 7
Tpanenun
Tema 9.5 OnpeneneHHbId UHTETPaA B )KU3HU | PELICHUE MTPAKTHYECKUX
3aJaHui
Tema 9.6 Pemenne 3amau. IlepBooOpaszHas | pemieHue MPAKTUYECKHUX
GbyHKIMY, ee TPUMEHEHNE 3aJlaHui; BBITIOJTHEHHE
TECTOBLIX 3aJJaHUN
Paszgea 10. [Toka3arenbHass pyHKuMs
Tema 10.1 IlokazatenpHast (QYHKIUSA, €€ | COCTABICHUE KPOCCBOPIIOB;
CBOICTBa pelieHue 3a1a4
Tema 10.2 Pemenwe  mOKa3aTEIbHBIX | PELICHUE MPAKTHYECKUX
YpaBHEHUH U HEPABEHCTB 3a/laHui OK 1, OK 2,
Tema 10.3 CucremMbl TOKa3aTEeIbHBIX | PEHICHUE MPAKTUYCCKUX OK 3, OK 4,
ypaBHEHUH 3aJa”Hui OK 5, 0K 7
Tema 10.4 Pemenne 3amau. Iloka3atenbHas | pemieHue MPAKTHYECKUX
byHKIHSA 3a/laHul; BBITIOJTHEHHE
TECTOBBIX 3a/IaHUH
Pa3nen 11. Jlorapu¢pmsl. Jlorapupmuveckasi pyHkuus
Tema 11.1 Jlorapudm uucna. [lecsaTHuHbIi U | pelieHne NPaKTUYECKUX
HATypaJIbHBIHN JIOTapudMBbl, YHCTIO € 3a1a4
Tema 11.2 Cpoiicta norapudmoB. Onepaiius | yCTHBIH  OTBET; pEILICHUE
norapuMUpOBaHUS MIPaKTUYECKUX 3324 OK 1. OK 2
Tema 11.3 Jlorapudpmuueckass (GyHKUMS, €€ | MPaAKTHUECKUX 33734 ’ ’
CBOWCTBA OK 3, OK 4,
OK 5, OK 7
Tema 11.4 Pemenue norapu)MUUECKUX | pelIeHHE MPAKTHUECKUX ’
yYpaBHEHUH U HEPABEHCTB 3a1a4
Tema 11.5 Cucrembl IOoTapu(pMUUECKHUX | PEIICHUE MPAKTHIECKUX
ypaBHEHUM 3a1a4

Tema 11.6 Jlorapudmsl B mpupojie U TEXHUKE

PCHICHUC NPAKTUYICCKUX

3aga4
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Tema 11.7 Pemenue 3amau. Jlorapudmsi.
Jlorapudmuueckast QyHKIIS

pelieHue MPAKTUYECKUX
3aJaHNMH; BBIIIOJTHEHUE
TECTOBBIX 3aJaHUN

Pa3nen 12. MHuoxkecTBa. JjieMeHThl TeOpuu rpados

Tema 12.1 MuoxecTBa

pelieHue MPAKTUYECKHUX
3aJaHNMH; BBIIIOJIHEHHUE
TECTOBBIX 3aJaHUN

Tema 12.2 Onepanuu ¢ MHOXECTBAMHU

YCTHBIM OTBET; peEUIECHUE
IIPAKTUYECKUX 3324

Tema 12.3 I'padsr

COCTABJICHUC KPOCCBOPOOB;
PECIICHUC 3a1a4

Tema 12.4 Pemenne 3amauy. MHoOXKecCTBa,
['padbl ¥ UX IpUMEHEHHE

peHIeHI/Ie HpaKTI/ILIeCKI/IX
3a7a4

OK 1, OK 2,
OK 3, OK 4,
OK 5, OK 7

Paznen 13. DneMeHTHl KOMOMHATOPHKH, CTATUCTHUKHU U TEOPUHU BEePOSATHOCTEH

Tema 13.1
KOMOMHATOPUKHU

OCHOBHEIE HOHATHSA

YCTHBIM OTBET; peEUICHUE
IIPaKTUYECKUX 3a]1a4

Tema 13.2 CoObiTHE, BEPOATHOCTH COOBITHUS.
CrnoskeHre 1 YMHOKE€HUE BEpPOSITHOCTEN

peHIeHI/Ie HpaKTquCKI/IX
3a71a4

Tema 13.3 BepostHOCTB B | COCTaBJIIEHHE KpPOCCBODPJOB;
npoheCcCHOHANTBHBIX 3a7a9ax penieHue 3auaqy OK 1. OK 2
Tewma 13.4 JluckperHas ciay4ailHast BEIUYMHA, | PEIICHUE IPAKTUYECKUX OK 3’ OK 4’
3aKOH €€ PacIpeeIICHHsI 3a1a4 OK 5’ OK 6,
Tema  13.5 3agaun  MareMaTHYeCKOW | pEIICHUE MPAKTHUCCKUX O’K 7 ’
CTaTUCTUKU 3aga4
Tema 13.6 CocTaBneHue TaONHIl U TUarpaMM | pEIICHUE TPAKTUICCKUX
Ha IPAKTHKE 3aga4
Tema 13.7 Pemenue 3amady. DIJIEMEHTHI | pELICHUE MPAKTUYECKHUX
KOMOMHATOPUKH, CTaTUCTUKU U TEOPUU | 33/1aHUK; BBITIOJTHEHHE
BEpPOSTHOCTEM TECTOBBIX 3aJAHUI
Pa3znen 14. YpaBHeHHsi M HepaBeHCTBA

Tema 14.1 PaBHOCHUIBHOCTH YpaBHEHHMH U | pELICHHE MPAKTHYECKUX
HepaBeHCTB. OOIIMe METO bl pelIeHUs 3a1a4
Tema 14.2 I'paduueckuii MeTo] pEHICHHUS | PEHICHUE TPAKTUYCCKUX
ypaBHEHUH, HEPABEHCTB 3a/1a4
Tema 14.3 VYpaBHeHUS U HEpPABEHCTBA C | PEIICHUE MPAKTHUECKUX
MOJTyJIEM 3a7a4 OK 1, OK 2,
Tema 14.4 VYpaBHeHUSs M HEPABEHCTBA C | PEIICHUE IMPAKTUYECKUX OK 3, OK 4,
rapaMeTpamu 3a7a4 OK 5, OK 6,
Tema 14.5 CocraBieHne ¢  pelICHUE | PEIIeHUE MPAKTHUECKUX OK7
npodeccHoHANbHBIX 33/ad € TOMOIIBIO | 33734
YpaBHEHUI
Tema 14.6 Pemenue 3amady. YpaBHEHUS U | pelICHUE MPaKTUYECKUX
HEpPaBEHCTBA 3a/1aHHI; BBITIOJIHEHHE

TECTOBBIX 3aJaAHUI

IIpoMe:KyTOYHBINH KOHTPOIb

IKx3aMeH YCTHBIN OTBET HA BOIIPOCHI; OK 1,0K 2,

peleHue MPAKTUYECKUX OK 3, OK 4,

3aj1a4 OK 5, OK 6,

OK7
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IV. METOAUYECKHUE MATEPHAJIBI JIJISI OEHKU 3HAHUI, YMEHUM

4.1. OueHo4HbIe CPeCTBA, IPUMEHsieMble /ISl TeKyLero KOHTPOJIs.
IIpuMepsI NpaKTHYECKUX (CUTYALMOHHBIX) 32124

1. Ilnomanp moBepxHoctu kyba 150. Haiitu ero oonem.

2.B mpsmoMm mapaiiesenuiene CTOPOHbI ocHOBaHMSA 3 u 6 o6pasytor yron 30°. Boxopas
noBepxHocTh 24. Haiitu ero oonem.

3.Anodema nmpaBUIBHON YETHIPEXYrOIbHON MUPaMUIBI 4, CTOpOHA OCHOBaHUS 6. HaliT mumomanp
OOKOBOI TIOBEPXHOCTH ITHPAMUJIBI.

4. ]JlnaroHanb OCEBOTO CEUeHHs IMIMHApPa 48 cM 00pasyeT ¢ MIOCKOCThIO ocHoBaHus yroa 30°.
Haiimure pannyc OCHOBaHUS U BBICOTY LIWJIMHJIPA.

5.00pa3yromasi KOHyca paBHa 6, twiomans ocHoBanws 97 . Haitm miomans OOKOBOM
MOBEPXHOCTH KOHYCA.

6.Haiitn ckaisipHOE pom3BeIeHre BekTopoBaa (2; 4; 1),66(3; 5; 7).

7.Haiitn qymuny Bektopa AB, eciu aa (-3;4;7), _5')3(-2; -1; 4).

8.B cOopHuke OuieToB mo mMareMmartuke Bcero 20 OmIeTOB, B 7 W3 HUX BCTPEUYAETCS BOMPOC O
npou3BoiHON. HaiinuTe BeposITHOCTH TOTO, YTO B CIIy4allHO BHIOpAaHHOM Ha dK3aMeHe Ouiere
IIKOJIFHUKY HE BCTPETUTCS BOIIPOC O MTPOU3BOTHOM.

IIpumepsI (00pa3ubl peleHni)
ITPUMEP l.PemHTeypaBHeHHewfzx_F 1 _|_‘fo_ 3= MZX—!— 1 _|_va_ I=4-
PEIIEHUE: Bo3eném o0e dYacTu ypaBHEHHS B KBajapaT ( \.I'rZX T14 ‘\'{X— 3 )2 _ 42

2
(V2x+1++vx=3) =4%
[Toryuum  paBHOCWJIBHOE MCXOJHOMY ypaBHEeHHE  2x+1+2 V2x+1vVx—34x—3

V2x+ 1Wx—3+x— 3716

[MpuBeném mnomOOHBIE WIEHBI M TMEpPEHECEM ciaraeMbie Oe3 3Haka KOPHS B TPaBYK 4YacTh
ypaBHEHUS 3X - 2+2,‘Jr 2xX+ 14x — 3/ 2x+ 1/x— 3=16.

[Tomyuum ypaBHEHUE 2”{ 2X+ 1Vx — 3V2x+ 1Vx— 3=18-3x.

Bo3sBeném obe JacTu MOJTyYUBIIETOCS ypaBHEHUS B KBaJIpar

(2V2x+ 1vVx—3) = (18— 3x)2(2VZx+ IWx—3) = (18 — 3x)?

Iomyunm ypaBHenue 4(2x+1)(x-3)= (18 — 3x)° (18 — 3x)2

Packpoem ckoOku. IlepeHecém Bce ciiaraeMble U3 MPaBoOi 4acTH ypaBHEHU B jieBy10. [IpuBeném
nof06HbIE: 8x2-24x+4x-12=324-108x+9x?

324-108x+9x2-8x%+24x-4x+12=0.

[onyunm ypaBHeHHue X2-88x+336=0.
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D=h?-4ac =(-88)2-4*336=6400

Xi1=ga—sa00228—61400=4 , Xo=22++/640022+y/6400=84.
2 2 2 2

[TocnenHee ypaBHEHHUE SIBISETCS CIICICTBHEM HCXOIHOTO YPAaBHCHHsS. BBIUHCINM €ro KOPHH.
Nmeem x1=4 , x,=84.

BrinosHuM mpoBepKy.

[Ipu x1=4 BbIpaKeHUE ,‘J!"tj 4 ﬁ — th@ 1 ﬂ — 4. ViMeeM BepHOE paBEeHCTBO. 3HAYMUT, X1=4

ABJISICTCA KOPHEM HAIICTO YPAaBHCHUS.

[Tpu x,=84 BBIpaXKeHHE m + V{‘Eﬁ 3 m + \'{.‘Eﬁ —+ 4. Bumum: nmeem HesepHoE

PaBEHCTBO.

CrnenoBarenbHO, Xp=84 He SBJISETCS KOPHEM HAILIEro ypaBHEHMsI. 3aluIlleM OTBET: X1=4
ITPUMEP 2. PemI/ITeypaBHeHHe,JZK_F 1 _|_‘V|‘X_ 3 = MZX-F 1 +-\'I{X_ 3=4-
PEHIEHUE: Bo3eeném o6e wacTu ypaBHEHUS B KBajapar ( VIXFL4+Vx=3 )2 _ 42

2
(V2x+1++vx=3) =4%
[Toryuum  paBHOCWJIBHOE HMCXOJHOMY ypaBHeHHE  2x+1+2 V2x+1Vx—34x—3

V2x+ 1Wx—3+x— 3716

[MpuBeném mnoOMOOHBIE WIEHBI W TEPEHECEM ciaraeMble Oe3 3HaKa KOPHS B NPaBYK 4YacTh
ypaBHEHUS 3X - 2+2,.‘Jr X+ 14x — 3V2x+ 14/x— 3=16.

[Tony4ynm ypaBHEHHE 2,\}{ 2X+ 1Vx — 3V2x+ 1Vx— 3=18-3x.

Bo3seném 00e qaCTu MOJIYYUBHICTOCS YpaBHCHUA B KBajapar

(2V2x+ 1vx—3) = (18 — 3x)2(2VZx+ IWx—3) = (18 — 3x)?

[onyunm ypaBHenue 4(2x+1)(x-3)= (18 — 3x)* (18 — 3x)2

Packpoem ckoOku. IlepeHecém Bce ciiaraeMsle U3 MpaBoi YyacTU ypaBHEHUs B JieByto. [IpuBenaém
nof06HbIE: 8x2-24x+4x-12=324-108x+9x?

324-108x+9x2-8x%424x-4x+12=0.
[onyunm ypaBHeHHue X2-88x+336=0.

D=h?-4ac =(-88)?-4*336=6400
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Xi1=ga—sa00228—61400=4 , Xo=22++/640022+y/6400=84.
2 2 2 2

[TocnenHee ypaBHEHHUE SIBISETCS CIECICTBHEM HCXOIHOTO YPaBHECHHs. BBIUHCINM €ro KOpHH.
Nmeem x1=4 , x,=84.

BrinosHuM poBepKy.

[Ipu x1=4 BbIpaKEeHUE ,‘J!"tj 4 ﬁ — th@ 1 ﬂ — 4. ViMeeM BepHOE paBEeHCTBO. 3HAYHUT, X1=4

ABJISICTCSA KOPHEM HAIICTO YPAaBHCHUS.

[Tpu x,=84 BBIpaXKeHHE m + V{‘Eﬁ 3 m + \'{.‘Eﬁ —+ 4. Bumum: nmeem HeseprOE

PaBEHCTBO.

CnenoBarenbHO, X2=84 He SBJISETCS KOPHEM HAILIEro ypaBHEHUs. 3anullleM OTBET: X1=4
I[MPUMEP 3. 16*-17.4+16=0

[ycts 4 =t, rae t = (), Toraa ypaBHeHue IpUMeT Bu: t2- 17t + 16 = 0

HaHHOG KBaApaTHOC YPAaBHCHUC ABJIACTCA MPUBEACHHBIM, 110 TCOPEME Buera MOJIy4YUM:

{f:l =17
tl h fz == 16
t1=1,t,=16

Ecmm t1= 1, To 4*= 1, 4*= 4% x;= 0.
Ecmu t1= 16, T0 4= 16, 4*= 42, x,= 2

OrtBert: x1= 0, X2= 2

[TPUMEP 4. Pemuts HepaBercTso logi(x + 15) = logi(x —1) — 2,
3 3

Penrenue: Boinonsum npeobpasoBanue nmpagoit yactu: 3amennM —2 = log19 u ucnons3yem
3

CBOMCTBO CyMMBI JIOTapu(MOB.

logi(x+ 15) = logi(x — 1) + log19;
3 3 3

logi(x+ 15) =log1(9- (x — 1))
3 3

OcHoBanue Jorapugma 0= 1  1» JHAUHT HCTIOTB3yeM 2 cxemy.

3
x+15=9-(x—1);(—8x=—24(x=3 - x=3  Orger: [3; +)
x+15=10 x = —15 x = —15
¥—1=10 x=1 x =1
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IIpuMepsI TeCTOBBIX 3a1aHUI

Paznen 1. «KopHu, crenenu u sorapupmMbp)

1. YCcTaHOBUTE COOTBETCTBUE MEXK/1Y YHCIOBBIMU MHOKECTBAMH U UX 0003HAYCHUSMH.
YKAXUTE COOTBETCTBUE JJIA KAXJOI'O 9JIEMEHTA 3AJAHUA

N MHO0eCTBO HATypaJIbHBIX YHCEI
7 MHo0xecTBO LIEIIBIX YHCE
C MHO0XECTBO KOMILJIEKCHBIX YHCE
R MHoxecTBO IeUCTBUTEIILHEIX YUCEIT
2. [Tepuoanueckass qpoOb — 3TO OECKOHEUHAsl ACCATHYHAs APOOb, y KOTOPOM HAuMHASI C
HEKOTOPOTO JACCATUYHOTO 3HAKa MOBTOPSIETCS OJHA U Ta e U (pa WM HECKOJIBKO ITU(p — Mepuo
poowu.
BBIGEPUTE, COI'JIACHBI Bbl WJIM HET C TIPEJJIOXKEHHBIM VTBEPXJIEHWEM
BEPHO
HEBEPHO
3. Pemennem cuctemMpl HEPaBEHCTB { X > 8, { x > g, fBercs
9 -x<09—-—x<0
mmag_. 3) —csi‘““‘“‘“““b
S S ) § g
9 o 8
—_———— —_————
g ) 5
5 ) 8
—gw 4) _ommag_>
5 i g
4, B ¢upme «Hucras Boma» CTOMMOCTH (B pyOJsifX) KOJOJIA M3 JKeNe300€TOHHBIX KOJell

paccuutsiBaetrcs o ¢opmyne C = 6500+4000n, rae N — YUCIO KOJEI, YCTAHOBIECHHBIX B

kosoaue. CtoumocTs Kojoua u3 12 kozen Oyaer paBHa

54500

10500

126000

48000
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o. N3 900 HOBBIX (hirenI-kapT B cpegHeM 54 He MPUTroHbI s 3amuc. BeposTHocTs TOTO,

YTO CIy4aiiHO BBIOpaHHAsA (hiaem-Kapra, IPUroJHast Ui 3aluCcH paBHa
0,94

0,06
0,6
0,9

6. YIPOCTHTE BBIPAKECHUE! cx+1_sx—1lcx+l_gx—1

2-5% 2-5%
2,4

24

0,24

4,8

7. 3Ha4YeHue BBIPAKECHUS 51+log,951+log,9 paBHO

OTBET 3AIIHCATD B BUJIE HATYPAJIBHOI'O YHCJIA
8. 3HadYeHNE BRIPAKCHHUS aBHO
P lﬂgivlﬂogivl?p
17 17

0,5
-0,5

2

-2

9. Tect BpmosHuau 50 yyanmuxcs. OTMETKH «4EThIpE» WU «IIATh» noiaydwinn 60%
TECTUPOBABILUXCS, W3 HHUX OTMETKY «1ATb» mnoiayuunu 20%. Tormga OTMETKYy «HIsATh»

HOJIYYUIIH. ... ... yJaiuxcs
30

6
24
20

10. B nBeTHUKE pacTyT TOJIBKO MPUCHI, PO3bl U JIUIMH. X konnyecTBa oTHOCATCSA Kak 3:4:5
cooTBeTcTBEHHO. Beero B netHuke 60 pacteHuil. Torga KOaMuecTBO po3 B LIBETHUKE PABHO
OTBET 3AIIHNCATD B BUJIE HATYPAJIBHOI'O YHCJIA

11. CroumMocTb mpoe3ia B aneKkTpuuke coctaBisieT 150 pyoneir. CTyaeHTam npenocTaBisiercs
ckuzka 40%. buner Ha sneKkTpUUKy IS CTyJAeHTa Mocie NoJopoxkaHus npoesna Ha 10% Oynet
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paBeH
OTBET 3AIIHUCATH B BUJIE HATYPAJIBHOI'O YHCJIA
12. VYka3atb IIPOMEXKYTOK, KOTOPOMY IIPUHAJUICKUT KOpEHb YpaBHEHUS

VX+T7 =2x—5yx+7 =+2x— 5
BBIBEPUTE HE MEHEE JIBYX BAPUAHTOB OTBETOB
(-1; 10)

[0; 12][0; 12]
[11;19][11; 19]

(0;12)

13.  Pacnosoxkute B nopsaKe BO3pacTaHus yKcia ( OT caMOr0 MaJeHbKOIO K CAMOMY
OO0JIBIIOMY YHCITY U3 IPEAI0KEHHbIX):
1 772

2 7
3 7
4 7°

14, Vkaxute npamyto, HE numeronnyro o6mux Touek ¢ napadosoit y=-x>+3
Y=0

V=1
V=4
V=3

15. Pewnts ypaBHEHHUE

1 1
J101+Elg 100J101+Elg 100
OTBET 3AIIMCATbH B BUJIE HATYPAJIbHOI'O YHUCIJIA

16. [IpeoGpa3oBaB BeIpakeHUE Va3 Ay Oy HM
i1 1 1
3% —54 3+ —EB4
1 11z 1
ds + B+as + B«
1
J2 — Ba
1 1
dz — Bz
. Hucn JIBIX PELICHUI HEPAaBEHCTBA aBH
17 C710 TCITBIX petie CPABCHCTBA 165 (x + 2) = 2 log, (x + 2) < 2 Pa#™O
4
1
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0

3
18. Hucno uenpix pelieHUu HEpaBEeHCTBA log:(3x — 7) = —1 log:(3x—7) = —1
2 2

paBHO

OTBET 3AIINCATH B BUJAE HATYPAJIbHOI'O YHCIIA

19. Yucno nenbix OTpULATEIbHBIX PELICHUN HEPaBEHCTBA 1\ XF2 1\ 5+2
J) =27 (5) =27
3 3

paBHO

OTBET 3AIINCATH B BUJIE HATYPAJIbHOI'O UHNCJIA

20. VY 6a0ymiku 25 vamiek: 7 ¢ KpaCHBIMU [IBETaMH, OCTaJIbHBIE C CHHUMU. baOyiika HanuBaeT

Yaii B CIIy4aifHO BRIOpAHHYIO YamKy. BeposSTHOCTH TOT0, 4TO 3TO Oy/AET Yalika ¢ CHHUMH [IBETaMH
paBHa.

Omeem 3anucamo 8 guode 0ecAMu4HoU 0poou, Omoenus 3anamot, Yyeiyro 4acms om OpooHOU

21.  MnuoxecTBo 3HaueHUN QyHKIUM f (X) =5 —4sin x ONpeIenseT IpOMEKYTOK

[-% 1]

[L 9]
(=) +e0)
[4; 5]

22. YCTaHOBUTE  COOTBETCTBHUE  MEXKIY  TPUTOHOMETPHYECKUMU bopmynamu.
YKAXUTE COOTBETCTBHUE JJIA1 KAXKIOI'O DJIEMEHTA 3ATAHMA

sin2q 2 Sin @ cosa 2 Ssin @ cosa
CoS 2a ax cos’a — sina cos’a — sin*a
sin(a + B)a + ) sina cosf + cosa sinf
23. Ecmu cos a= 66 , TO 49cos2a paBHO
77

OTBET 3AIIMCATDH B BUIE HATYPAJIBHOI'O YUCIJIA
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4.2. OIIeHO‘lHLIe cpeacrea, NpUMEHsAEMbIC 1JIsA HpOMe)l(yTO‘lHOﬁ arrecralnum 1mo uroramMm

usydenus gucuunanusl O0/1.13 MaremaTuka.

BOIIPOCHBI (npumepHbIe)
JJISl IOATOTOBKYU K HTOTOBOMY KOHTPOJIIO

1. Kophu u crenenu. 1x cBolicTsa.

2. Oynknusa. O6macte onpeneneHuss U oomacty 3HaueHW (yHkuuu. CrocoObl 3amaHus
¢ynkuuii. OCHOBHBIE CBOWCTBA: YETHOCTh, HEUETHOCTh, MOHOTOHHOCTH. [loHsATHE OOpaTHOMU
(GyHKIMH.

3. Lenble u panMOHANIbHBIE YKCIIA. [[eCTBUTENIbHBIEC YHCIA.

4, Kinaccuueckoe omnpenenenue BeposiTHOCTH. CBONCTBA BEPOSITHOCTH.

o. Crenenu. Kopens n-it crenenu. CBoiicTBa KOpHEN U cTeneHen

6. [Tonste mHororpannuka. [lpusma u ee anemenTsl. HakinoHnHas 1 npaBusibHas IPU3MBI.
7. [TepBooOpa3nas. HeonpeneneHHslit UHTETpa

8. [Tonsitue BekTOpa B mpocTpaHcTBe. JleMCTBHUS Haa BEKTOpaMH, 3aJaHHBIMHU CBOUMH
KOOpJIMHATaMH1

9. OyHKIMs y=sin X, e€ cBoicTBa U Tpaduk

10. Omnpenenenue norapupma. OcHOBHOE JorapupMuyeckoe TOXIecTBO. HarypambHble U
necsitTuuHble Jorapudmsl. opmyna nepexona K ApyroMy OCHOBaHHIO

11. [Inpamunia u ee sanemenTsl. lIpaBuinbHas nupamuaa.

12. Pannannoe u rpagycHoe u3MmepeHue yrioB. Tpuronomerpudeckue (yHKIIMHU YUCIOBOTO
aprymeHTa. 3HaKd TPUTOHOMETPUUECKUX (DYHKITHI

13. @opmynbl npuBefeHus. YeTHOCTb, HEYETHOCTh, NMEPUOJAUYHOCTh TPUTOHOMETPHUECKUX
byakuuii. Dopmyssl crnoxerus sin(ot+f); cos(a+f). PopMyIbl ABOWHOTO apryMeHTa

14, B3anMHoe pacnosiokeHue npsAMor M MmIockocTu. [Ipu3Hak mapamienpHOCTH HPSIMOW U

iockocty. [leprenaukyinsap u HakimoHHas. [Ipr3HAK MEPIIEHANKYIIPHOCTH MPSIMOH U IJIOCKOCTH
15. OyHKIMS y=tg X, ee CBOHCTBA U rpauk

16. Wurerpan u ero npumenenue. @opmyna Hetotona- Jlelibnuna. OnpeneneHHblil HHTErpail.
17.  Hununnp. [lnomaabs moBepXHOCTH LHUIUHIPA.

18. OyHKIHMS Y = COS X , €€ CBOICTBa U rpaduk

19. Ilonstue BekTopa B mpocTpancTtBe. KomrmuianapHele BekTopbl. J[lekapToBa cuctema
KOOpJMHAT B POCTPAHCTBE

20. Jlorapudm. CpoiicTBa norapuhpmon

21. Hatypanbnebiit 1 necatuunbiii jorapudmsl. [Ipumeps

22. OcHOBHbBIE TOHSATHS U aKCHOMBI CTEpeoMeTpuu. B3aumHOe pacroiiokeHue MPSIMBIX B
MIPOCTPAHCTBE

23. [Tonsitne mpou3BoAHOM, €€ reomeTpuyeckuit u Qusmveckuit cmbicha. [IpousBoaHbIE
AIIEMEHTapHbBIX (PYHKIUI

24, OcHoOBHbBIE TOHATHUS KOMOMHATOPUKHU

25.  Konyc. DnemenTs! koHyca. [omane nogHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC

26. [Tonsite o6beMa. O6veM upaMubl U Ipu3Mbl. OOBEM IIIIMHpPA U KOHYCA

DK3aMeH MPOBOJUTCS B YCTHOW (hopMe C MCHONb30BaHHMEM KOMIUIEKTa OmineroB. OauH OuieT
BKIJIOUaeT Teopernueckuit 610k (1 wmm 2 Bompoca) u mpakTudeckuit Omok (1 wiam 2 3amanus).
buneTsl UMEIOT OMHAKOBOE YMCIIO BOMPOCOB. DK3aMEHATOPY MPEIOCTaBIISETCS MPaBO 3a/71aBaTh
00y4aronuMcs JOMOJHUTENBHBIE  YTOYHSIOIINE BOMIPOCHI IO OUJIETY.
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HpnMep IK3AaMCHAIIMOHHOI' 0 ounjera

®enepanbHOE rocy1apCTBEHHOE OI0DKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICIIIETO 00pa30BaHuUs
«OMcKkuii rocynapcTBeHHBIN arpapHbiii yauBepcuteT uM. I1.A. Cronbinunay

YHUBEPCUTETCKUN KOJUIEDK arpoOu3Heca
Yr1Bepxaaro:

npeaceaaTeab METOIMYECKOTO COBETA
M.B. UBanwniikas

3K3AMEHAIIMOHHBIN BUJIET Ne 1
OO/I. 13 MaremaTuka
(cnermanbHOCTh 23.02.07 TexHMUeCKOe 00CITYy)KUBAHNUE U PEMOHT aBTOTPAHCIIOPTHBIX CPEJICTB)

1. Knaccuueckoe onpenenenre BeposiTHOCTA. CBOWCTBA BEPOSTHOCTH.
2. Haiifure 3HAUCHHE BBIPOKCHUS 1= - 1oz15=  1o=
= =
3. Borancmuts: Sin 46° cos 44° + sin 44%os 46°
Ono6peHo Ha 3acelaHUU METOAMYECKOTO COBETa, MPOTOKOI No oT r.
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V. IOKA3ATEJIM OHEHKHU PE3YJIbTATOB OCBOEHMSA JUCIIUIIJIMHbI

YpoBeHb
chopmupo-
BAHHOCTH
KOMIIeTeH Ui

Ouenka

KpnTepml OlICHUBAHUA 110 BUJ1aM p360T

TeCTUPOBaHHE
(mpoueHt
NMPaBWIbHBIX
0TBETOB)

Mmpo4yue BUAbI paﬁoT no TMCIHMIIJIMHE

Bricokuii

OTJIIMYIHO

90-100%

OOyyaromuiica T1iIyOOKO M TPOYHO YCBOMII
TEOPETUYECKU M OCBOWJI  IPAKTUYECKUU
matepuain. Jlaer JoruyHele W TPaMOTHbBIE
OoTBETHl. JleMOHCTpUpYyeT 3HaHHME HE TOJBKO
OCHOBHOTO, HO U JIOTIOJIHUTEIBHOTO MaTepuana,
OBICTPO ~ OpHUEHTHUpYeTCH, oTBeyas  Ha
JIOTIOJTHUTETLHBIE BOIIPOCHI. CBoOoaHO
CIpAaBIIIETCS C TIOCTaBJICHHBIMHU 3aJadyaMu,
apryMEHTHPOBAaHO M BEPHO OOOCHOBBIBAET
NPUHSTHIC PEIICHUS.

TloBBIIIEHHEBIH

Xopomo

70-89%

OOyuaromuiicsi TBEPIO 3HAET MPOTPAMMHBIN
Marepuai, TPaMOTHO M TIO CYIIECTBY H3JIaraet
ero. He JOTIYCKAaeT  CYIIECTBEHHBIX
HETOYHOCTEH TIpM OTBETaX HAa BOTMPOCHI,
MIPaBUIILHO MIPUMEHSET TEOPETHUECKHIE
MOJIOKEHUS TPY PEIICHUH MTPAKTUYECKUX 3a/1a4,
BJIQJICCT  HAaBBIKAMH W TPUEMaMH  UX
BBITIOJTHEHHS.

bazoBbii

VYnosuer
BOPHUTEI

BHO

50-69%

OO0yyaromuiics 1eMOHCTPUPYET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuajia, HO HE YCBOWJI €ro
JeTalld, UCHBITBIBAET  3aTPyAHEHUS  IMpU
pellleHnr NpaKTU4YecKux 3anad. B oTBerax Ha
MOCTABJICHHBIE BOTIPOCHI JIOITyCKaeT
HETOYHOCTU. JlaeT ompeneneHus MOHSITHIA,
HEUCKaXarolmue uX cmbica.  Hapymaer
MOCIIeZIOBATEILHOCTD U3TIOKEHUS
MPOrPaMMHOTO MaTepuaa.

He

copmupoBaHa

Heynosn
€TBOPUTE

JBHO

0-49%

OOyyaromuiics He 3HAET, HE BBIMOJHSICT WU
HEMPABUILHO BBITIONHSAET OONBIIYI0 4YacTb
yuebHOoro Marepuana. [lomyckaer ommuOKkd B
bopMyTUPOBKE OMPEICTICHN, HCKAKAIOIINE X
CMBICT, OECTIOPSA0YHO M HEYBEPEHHO M3JIaraer
Marepuan. OTBeTbl Ha JAONOJHUTENIbHbBIE
BOIIPOCHl ~ OTCYTCTBYIOT. He  BbINOJHAET
3a/1aHMUs.
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JUCT PACCMOTPEHMM U OJOBPEHUI
paﬁoqeifl nporpaMmmbl JTUCHUIIIMHBI

0OO/.13 MaTemaTtuka
23.02.07 Texunuyeckoe o0CIy>KHBAHHE H PEMOHT ABTOTPAHCIOPTHBIX CPEJACTB

1) PaccmoTpena u ogo6peHna:

a) Ha 3acemanuu npeaMeTHO-IIMKIOBONH METOAMYECKON KOMUCCHHU
npotokoJ Ne 4 ot 12.12.2023 r.

/.

IIpencenarens  ITLIMK + E.M. KasnaueeBa

0) Ha 3aceganuu metoauueckoro coBera mpotokon Ne 2 ot 14.12.2023 r.

HpeﬂcenaTenL METOANYCCKOIo COBETA

2) PaccmoTpeHa M 0100peHa BHEIIHUM 3KCIIEPTOM

a) pykoBoautenb Hayuno-merommueckoro otaena AHIIO «Owmckast akagemusi SJKOHOMUKHA U
npennpuHUMarenscTBa» A.B. Muxaiinenko

N3MEHEHUA U JOINIOJIHEHU A
K padoyeil mporpaMme QU CIHILINHbI
00/1.13 MaTtemaTuka

23.02.07 Texuuueckoe 00CayKMBAHHE U PEMOHT ABTOTPAHCIOPTHBIX CPEICTB

BexomMocThL n3MeneHunii

OtMmeTka
00 yTBep)KJIeHUH/ COTJIaCOBaHUM
Cpok, M3MEHEHUN
C KOTOPOTo Homep u ocHOBHOE cojeprkaHue PYKOBOJIUTEIb
BBOIUTCS A3MEHEHUS U/ WA JOIMOJIHEHUS IIIICC3
WHULIHATOP
W3MEHEHHE A
W3MEHEHUS
npejacenaTenb

TIMK
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	1. ОБЩАЯ ХАРАКТЕРИСТИКА РАБОЧЕЙ ПРОГРАММЫ ДИСЦИПЛИНЫ
	ООД.13 Математика
	1.1. Место дисциплины в структуре основной образовательной программы:
	Дисциплина ООД.13 Математика является обязательной частью обязательных общеобразовательных дисциплин ООП в соответствии с ФГОС СПО по 23.02.07 Техническое обслуживание и ремонт автотранспортных средств.
	1.2. Цель и планируемые результаты освоения дисциплины:
	Содержание программы общеобразовательной дисциплины математика направлено на достижение результатов ее изучения в соответствии с требованиями ФГОС СОО с учетом профессиональной направленности ФГОС СПО.
	Особое значение дисциплина имеет при формировании и развитии ОК 1, ОК 2, ОК 3, ОК 4, ОК 5, ОК 6, ОК 7.
	2. СТРУКТУРА И СОДЕРЖАНИЕ ДИСЦИПЛИНЫ
	2.1. Объем дисциплины и виды учебной работы
	2.2. Тематический план и содержание дисциплины
	3. УСЛОВИЯ РЕАЛИЗАЦИИ ДИСЦИПЛИНЫ
	3.1. Для реализации программы дисциплины должны быть предусмотрены следующие специальные помещения:
	Кабинет, оснащенный в соответствии с п. 6.1.2.1 образовательной программы по специальности 23.02.07 Техническое обслуживание и ремонт автотранспортных средств.
	3.2. Информационное обеспечение реализации программы
	Для реализации программы библиотечный фонд образовательной организации укомплектован печатными и/или электронными образовательными и информационными ресурсами, для обеспечения образовательного процесса.
	3.2.1. Основные печатные издания
	Печатных изданий нет
	3.2.2. Основные электронные издания
	1. Козлов, В. В. Математика : алгебра и начала математического анализа, геометрия : учебник для 10 класса общеобразовательных организаций. Базовый и углублённый уровни / В. В. Козлов, А. А. Никитин, В. С. Белоносов и др. ; под ред. В. В. Козлова и А. ...
	2. Козлов, В. В. Математика : алгебра и начала математического анализа, геометрия : учебник для 11 класса. Базовый и углублённый уровни / В. В. Козлов, А. А. Никитин, В. С. Белоносов и др. ; под ред. В. В. Козлова и А. А. Никитина. - 3-е изд. - Москва...
	3. Дадаян, А. А. Математика : учебник / А.А. Дадаян. — 3-е изд., испр. и доп. — Москва : ИНФРА-М, 2023. — 544 с. — (Cреднее профессиональное образование). - ISBN 978-5-16-012592-3. - Текст : электронный. - URL: https://znanium.com/catalog/product/1891...
	3.2.3. Дополнительные источники
	1.  Юхно, Н. С. Математика : учебник / Н.С. Юхно. — Москва : ИНФРА-М, 2023. — 204 с. — (Среднее профессиональное образование). — DOI 10.12737/1002604. - ISBN 978-5-16-014744-4. - Текст : электронный. - URL: https://znanium.com/catalog/product/1906092....
	2. Бардушкин, В. В. Математика. Элементы высшей математики : учебник : в 2 томах. Том 1 / В. В. Бардушкин, А. А. Прокофьев. — Москва : КУРС : ИНФРА-М, 2021. — 304 с. — (Среднее профессиональное образование). - ISBN 978-5-906923-05-9. - Текст : электро...
	3. Бардушкин, В. В. Математика. Элементы высшей математики : учебник : в 2 томах. Том 2 / В.В. Бардушкин, А.А. Прокофьев. — Москва : КУРС : ИНФРА-М, 2022. — 368 с. — (Среднее профессиональное образование). - ISBN 978-5-906923-34-9. - Текст : электронн...
	4. Каазик, Ю. Я. Математический словарь / Каазик Ю. Я. - Москва : ФИЗМАТЛИТ, 2007. - 336 с. - ISBN 978-5-9221-0847-8. - Текст : электронный // ЭБС "Консультант студента" : [сайт]. - URL : https://www.studentlibrary.ru/book/ISBN9785922108478.html. - Ре...
	5. Математика в школе : научно-теоретический и методический журнал. - Москва : Школьная пресса, 1924. - Выходит 10 раз в год. – ISSN 0130-9358. – Текст : непосредственный.
	6. Современные профессиональные базы данных (ИОС ОмГАУ-Moodle).
	7. Справочная правовая система Консультант Плюс.
	8. Электронно-библиотечная система издательства «Лань».
	9. Электронно-библиотечная система «Znanium.com».
	10. Электронно-библиотечная система «Консультант студента»
	4. КОНТРОЛЬ И ОЦЕНКА РЕЗУЛЬТАТОВ ОСВОЕНИЯ ДИСЦИПЛИНЫ
	Приложение
	СОДЕРЖАНИЕ (1)
	I. ОБЩИЕ ПОЛОЖЕНИЯ
	1. Фонд оценочных средств (далее – ФОС) предназначен для контроля и оценки образовательных достижений обучающихся, освоивших программу дисциплины ООД.13 Математика.
	2. ФОС включает оценочные материалы для проведения текущего контроля и промежуточной аттестации в форме экзамена.
	3. ФОС позволяет оценивать знания, умения, направленные на формирование компетенций.
	4. ФОС разработан на основании положений основной образовательной программы по специальности 23.02.07 Техническое обслуживание и ремонт автотранспортных средств дисциплины ООД.13 Математика.
	5. ФОС является обязательным обособленным приложением к рабочей программе.
	II. ОЖИДАЕМЫЕ РЕЗУЛЬТАТЫ ИЗУЧЕНИЯ
	III. РАСПРЕДЕЛЕНИЕ ОЦЕНИВАНИЯ РЕЗУЛЬТАТОВ ОБУЧЕНИЯ И ТИПОВ ОЦЕНОЧНЫХ МАТЕРИАЛОВ ПО ЭЛЕМЕНТАМ ЗАНИЙ И УМЕНИЙ
	IV. МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ ОЦЕНКИ ЗНАНИЙ, УМЕНИЙ
	4.1. Оценочные средства, применяемые для текущего контроля.
	Примеры практических (ситуационных) задач
	1. Площадь поверхности куба 150. Найти его объем.
	2.В прямом параллелепипеде стороны основания 3 и 6 образуют угол 300. Боковая поверхность 24. Найти его объем.
	3.Апофема правильной четырехугольной пирамиды 4, сторона основания 6. Найти площадь боковой поверхности пирамиды.
	4.Диагональ осевого сечения цилиндра 48 см образует с плоскостью основания угол 300. Найдите радиус основания и высоту цилиндра.
	5.Образующая конуса равна 6, площадь основания . Найти площадь боковой поверхности конуса.
	6.Найти скалярное произведение векторов (2; 4; 1),(3; 5; 7).
	7.Найти длину вектора АВ, если  (-3; 4; 7 ), (-2; -1; 4).
	8.В сборнике билетов по математике всего 20 билетов, в 7 из них встречается вопрос о производной. Найдите вероятность того, что в случайно выбранном на экзамене билете школьнику не встретится вопрос о производной.
	Примеры (образцы решений)
	ПРИМЕР 1. Решите уравнение  .
	РЕШЕНИЕ: Возведём обе части уравнения в квадрат .
	Получим равносильное исходному уравнение 2х+1+2=16.
	Приведём подобные члены и перенесём слагаемые без знака корня в правую часть уравнения 3х - 2+2=16.
	Получим уравнение 2=18-3х.
	Возведём обе части получившегося уравнения в квадрат
	Получим уравнение 4(2х+1)(х-3)=.
	Раскроем скобки. Перенесём все слагаемые из правой части уравнения в левую. Приведём подобные: 8х2-24х+4х-12=324-108х+9х2
	324-108х+9х2-8х2+24х-4х+12=0.
	Получим уравнение х2-88х+336=0.
	D=b2-4ac =(-88)2-4*336=6400
	Х1==4 , Х2==84.
	Последнее уравнение является следствием исходного уравнения. Вычислим его корни. Имеем х1=4 , х2=84.
	Выполним проверку.
	При х1=4  выражение . Имеем верное равенство. Значит, х1=4  является корнем нашего уравнения.
	При х2=84  выражение . Видим: имеем неверное равенство.
	Следовательно, х2=84 не является корнем нашего уравнения. Запишем ответ: х1=4
	ПРИМЕР 2. Решите уравнение  .
	РЕШЕНИЕ: Возведём обе части уравнения в квадрат . (1)
	Получим равносильное исходному уравнение 2х+1+2=16. (1)
	Приведём подобные члены и перенесём слагаемые без знака корня в правую часть уравнения 3х - 2+2=16. (1)
	Получим уравнение 2=18-3х. (1)
	Возведём обе части получившегося уравнения в квадрат (1)
	Получим уравнение 4(2х+1)(х-3)=. (1)
	Раскроем скобки. Перенесём все слагаемые из правой части уравнения в левую. Приведём подобные: 8х2-24х+4х-12=324-108х+9х2 (1)
	324-108х+9х2-8х2+24х-4х+12=0. (1)
	Получим уравнение х2-88х+336=0. (1)
	D=b2-4ac =(-88)2-4*336=6400 (1)
	Х1==4 , Х2==84. (1)
	Последнее уравнение является следствием исходного уравнения. Вычислим его корни. Имеем х1=4 , х2=84. (1)
	Выполним проверку. (1)
	При х1=4  выражение . Имеем верное равенство. Значит, х1=4  является корнем нашего уравнения. (1)
	При х2=84  выражение . Видим: имеем неверное равенство. (1)
	Следовательно, х2=84 не является корнем нашего уравнения. Запишем ответ: х1=4 (1)
	ПРИМЕР 3.  16х– 174х+ 16 = 0
	Пусть 4х = t, где t , тогда уравнение примет вид: t2- 17t + 16 = 0
	Данное квадратное уравнение является приведенным, по теореме Виета получим:
	t1 =1, t2 =16
	Если t1= 1, то 4х= 1, 4х= 40, х1= 0.
	Если t1= 16, то 4х= 16, 4х= 42, х2= 2
	Ответ: х1= 0, х2= 2
	ПРИМЕР 4. Решить неравенство .
	Решение: Выполним преобразование правой части: заменим  и используем свойство суммы логарифмов.
	Основание логарифма , значит используем 2 схему.
	;; ;  .    Ответ:
	Примеры тестовых заданий
	Раздел 1. «Корни, степени и логарифмы»
	1. Установите соответствие между числовыми множествами и их обозначениями.  УКАЖИТЕ СООТВЕТСТВИЕ ДЛЯ КАЖДОГО ЭЛЕМЕНТА ЗАДАНИЯ
	2. Периодическая дробь – это бесконечная десятичная дробь, у которой начиная с некоторого десятичного знака повторяется одна и та же цифра или несколько цифр – период дроби. ВЫБЕРИТЕ, СОГЛАСНЫ ВЫ ИЛИ НЕТ С ПРЕДЛОЖЕННЫМ УТВЕРЖДЕНИЕМ верно
	неверно
	3.  Решением системы неравенств  является
	4. В фирме «Чистая вода» стоимость (в рублях) колодца из железобетонных колец рассчитывается по формуле C  =  6500 + 4000n, где n  — число колец, установленных в колодце. Стоимость колодца из 12 колец будет равна
	54500
	10500
	126000
	48000
	5.   Из 900 новых флеш-карт в среднем 54 не пригодны для записи. Вероятность того, что случайно выбранная флеш-карта, пригодная для записи равна
	0,94
	0,06
	0,6
	0,9
	6.  Упростите выражение:  
	2,4
	24
	0,24
	4,8
	7. Значение выражения  равно ОТВЕТ ЗАПИСАТЬ В ВИДЕ НАТУРАЛЬНОГО ЧИСЛА
	8. Значение выражения  равно
	0,5
	- 0,5
	2
	-2
	9.  Тест выполнили 50 учащихся. Отметки «четыре» или «пять» получили 60% тестировавшихся, из них отметку «пять» получили 20%. Тогда отметку «пять» получили……. учащихся
	30
	6
	24 (1)
	20
	10. В цветнике растут только ирисы, розы и лилии. Их количества относятся как 3:4:5 соответственно. Всего в цветнике 60 растений. Тогда количество роз в цветнике равно ОТВЕТ ЗАПИСАТЬ В ВИДЕ НАТУРАЛЬНОГО ЧИСЛА
	11. Стоимость проезда в электричке составляет 150 рублей. Студентам предоставляется скидка 40%. Билет на электричку для студента после подорожания проезда на 10% будет равен ОТВЕТ ЗАПИСАТЬ В ВИДЕ НАТУРАЛЬНОГО ЧИСЛА
	12. Указать промежуток, которому принадлежит корень уравнения . ВЫБЕРИТЕ НЕ МЕНЕЕ ДВУХ ВАРИАНТОВ ОТВЕТОВ (-1; 10)
	13. Расположите в порядке возрастания числа ( от самого маленького к самому большому числу из предложенных):
	1   7-2
	2   7
	3   72
	4   70
	14. Укажите прямую, НЕ имеющую общих точек с параболой у=-х2+3
	У=0
	У=-1
	У=4
	У=3
	15. Решить уравнение  ОТВЕТ ЗАПИСАТЬ В ВИДЕ НАТУРАЛЬНОГО ЧИСЛА
	16. Преобразовав выражение, получим
	1
	17. Число целых решений неравенства равно
	4
	1 (1)
	0
	3
	18. Число целых решений неравенства равно ОТВЕТ ЗАПИСАТЬ В ВИДЕ НАТУРАЛЬНОГО ЧИСЛА
	19. Число целых отрицательных решений неравенства равно ОТВЕТ ЗАПИСАТЬ В ВИДЕ НАТУРАЛЬНОГО ЧИСЛА
	20. У бабушки 25 чашек: 7 с красными цветами, остальные с синими. Бабушка наливает чай в случайно выбранную чашку. Вероятность того, что это будет чашка с синими цветами равна.  Ответ записать в виде десятичной дроби, отделив запятой, целую часть от д...
	21. Множество значений функции  определяет промежуток
	22. Установите соответствие между тригонометрическими  формулами.  УКАЖИТЕ СООТВЕТСТВИЕ ДЛЯ КАЖДОГО ЭЛЕМЕНТА ЗАДАНИЯ
	23. Если cos a=, то 49cos2a  равно ОТВЕТ ЗАПИСАТЬ В ВИДЕ НАТУРАЛЬНОГО ЧИСЛА
	4.2. Оценочные средства, применяемые для промежуточной аттестации по итогам изучения дисциплины ООД.13 Математика.
	ВОПРОСЫ (примерные)
	для подготовки к итоговому контролю
	1. Корни и степени. Их свойства.
	2. Функция. Область определения и область значений функции. Способы задания функций. Основные свойства: чётность, нечётность, монотонность. Понятие обратной функции.
	3. Целые и рациональные числа. Действительные числа.
	4. Классическое определение вероятности. Свойства вероятности.
	5. Степени. Корень n-й степени. Свойства корней и степеней
	6. Понятие многогранника. Призма и ее элементы. Наклонная и правильная призмы.
	7. Первообразная. Неопределенный интеграл
	8. Понятие вектора в пространстве. Действия над векторами, заданными своими координатами
	9. Функция y=sin x, её свойства и график
	10. Определение логарифма. Основное логарифмическое тождество. Натуральные и десятичные логарифмы. Формула перехода к другому основанию
	11. Пирамида и ее элементы. Правильная пирамида.
	12. Радианное и градусное измерение углов. Тригонометрические функции числового аргумента. Знаки тригонометрических функций
	13. Формулы приведения. Четность, нечетность, периодичность тригонометрических функций. Формулы сложения sin(α+β); cos(α+β). Формулы двойного аргумента
	14. Взаимное расположение прямой и плоскости. Признак параллельности прямой и плоскости. Перпендикуляр и наклонная. Признак перпендикулярности прямой и плоскости
	15. Функция у=tg x, ее свойства и график
	16. Интеграл и его применение. Формула Ньютона- Лейбница. Определенный интеграл.
	17. Цилиндр. Площадь поверхности цилиндра.
	18. Функция у = cos x , ее свойства и график
	19. Понятие вектора в пространстве. Компланарные векторы. Декартова система координат в пространстве
	20. Логарифм. Свойства логарифмов
	21. Натуральный и десятичный логарифмы. Примеры
	22. Основные понятия и аксиомы стереометрии. Взаимное расположение прямых в пространстве
	23. Понятие производной, её геометрический и физический смысл. Производные элементарных функций
	24. Основные понятия комбинаторики
	25. Конус. Элементы конуса. Площадь полной поверхности. Усеченный конус
	26. Понятие объема. Объем пирамиды и призмы. Объем цилиндра и конуса
	Экзамен проводится в устной форме с использованием комплекта билетов. Один билет включает теоретический блок (1 или 2 вопроса) и практический блок (1 или 2 задания). Билеты имеют одинаковое число вопросов. Экзаменатору предоставляется право задавать о...
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