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1 OO0uue moJio:KeHust

1.1 ObaacTh NPUMEHEHHUS MPOrPaAMMBbI

PaGouass mporpamma y4eOHON AMCHMILTUHBI SIBISETCS YaCThIO OCHOBHOW MpodeccroHalbHOM
obpa3zoBatenbHoil nmporpammbl B coorBercTBuH ¢ PI'OC mo cnermmansHoctu 09.02.11 Pazpabotka u
yIpaBJIieHUE MPOTPAMMHBIM 00€CIICUCHHUEM.

PaGoyvast mporpamma y4eOHOHN NUCIHMILTMHBI HCIIONIB3YIOTCS B MPO(ecCHOHAIEHOM 00pa30BaHuUH,
r/1e HeoOXOUMBI 3HAHUS U YMEHHS B COOTBETCTBYIOIICH 001acTH

1.2 MecTto AuCUMIUIMHBI B CTPYKType OCHOBHOW mnpodeccHoHAIbHOII 00pa3oBaTeIbHOI
NMPOrpamMMblI

I[I/ICI_II/IHJ'II/IHa SABJIACTCA HpO(bHHBHOfI HHCHHHHHHOﬁ 06mero o6pa30B.aTeanoro OuKia.

1.3  Heau u 3a1a4u yuyeOHOMH TUCHMIINHBI

OcBoeHue coaepkaHus y4eOHON TUCIUTUINHBI « MaTeMaTrnkay 00ecrieurBaeT JOCTHKEHNE

CTYJEHTaMH CIEAYIOLUX Pe3yIbTaTOB:

* JINYHOCTHBIX:

— c(OPMUPOBAHHOCTH 370POBOTO U OE30MaCHOr0 00pasa JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0pOBBIO;

— FOTOBHOCTb K aKTUBHOM JESITEbHOCTH TEXHOJIOTMUECKON M COLMAIbHOMN HANpaBICHHOCTH,

CIIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITEILHO BBIMOIHITH TAKYIO JeSTEIbHOCTD;

- WHTEpeC K pa3iuyHbiM cdepaMm TpodeCCHOHATBHONW NeATEIbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIel mpodeccuu u peaan30BbhIBaTh COOCTBEHHBIC )KM3HEHHBIE TUTAHBL;

- TOTOBHOCTb U CITIOCOOHOCTH K 00pa30BaHUIO U caM000pa30BaHUIO Ha MPOTSHKEHUHU BCEH JKU3HH,

- OCO3HAHHME IIEHHOCTH HAay4YHOH JAEsTENbHOCTH, TOTOBHOCTh OCYIIECTBIATh HPOEKTHYIO M
HCCJIE0BATENIbCKYIO ACSITENbHOCTh MHIUBUAYAJIBHO U B TPYIIIE.

* METaNpPEIMETHBIX:

- caMOCTOATEIbHO (HOPMYIHpPOBaTH M aKTyalM3UpOBaTh MpoOIEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBIMBATh CYIIECTBEHHBIM MPU3HAK WM OCHOBAHUS JUIS CPAaBHEHUS, KIACCU(DUKAIUUA H
000011IeHMS;

- ONPENeNATh LT 1eATeIbHOCTH, 33/1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTUKCHUS;

- BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B pACCMATPUBAEMBIX SIBICHUSX;

- BHOCUTbh KOPPEKTHUBBI B ICSITEIbHOCTD, OIIEHUBATH COOTBETCTBUE PE3YJIHTATOB LIEJISIM, OLIEHUBATh
PHUCKH TOCTEACTBUMN ACATEIHHOCTH,

- pa3BUBaTh KPEaTHBHOE MBIIICHUE TPU PEILICHUH KU3HEHHBIX MTPOOIIeM;

- (hopMUpOBaHHE HAYYHOT'O THIIA MBIIUICHUS, BIAJCHHE HAYYHOUW TEPMUHOJOTUEH, KIIOYEBBIMU

IOHATUAMHU U MCTOJaMHU,



- BIIQJICTh HABBIKAMU TOJTy4YEHUS WH(GOPMAIIUU U3 MCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYUIECTBIIATh TMOUCK, aHAU3, CUCTEMAaTU3allMI0 U MHTEpHpEeTaluio HHPOPMAIMU Pa3IUYHBIX BHUJIOB U
dbopM mpecTaBICHUS;

- CAaMOCTOSITEJILHO OCYUIECTBIISATh MO3HABATEIbHYIO I€SITEIbHOCTD, BBISIBIISTH MPOOJIEMbI, CTABUTD

1 (GopMyIHupoBaTh COOCTBEHHBIC 3a/1a4l B 00pa30BaTEIbHON JEATEILHOCTH M )KU3HEHHBIX CUTYaIUsX;

* IPEIMETHBIX:

- BJIQJICHUE METOJaMHM JO0Ka3aTeNbCTB, allTOPUTMAMM PELICHUs 3ajad; yMeHHe (HOpMYIHUpPOBAThH
OTIpeNIeNICHNs, aKCHOMBI M TEOPEMBI, IPUMEHSTh WX, TMPOBOJMTH JOKA3aTEIbHBIC PACCYXICHUS B XOJE
penieHus 3a1ay;

- YMEHHUE ONepUpOBaTh MNMOHATHAMM: CTENEHb YHUCIA, JOrapup™m 4YKciIa;, yMEHHE BBIIOIHSITH
BBIYUCIICHUE 3HAUYCHUI 1 MpeoOpa3oBaHMsl BRIPAKEHHUH CO CTETIEHAMH U Jorapudmamu, mpeoOpa3oBaHus
JTpOOHO-PAIIMOHATILHBIX BBIPAKCHUH;

- yYMEHHE ONEepUpPOBaTh TOHATUSAMH: palUOHAIBHBIC, WpPpAIMOHANbHBIC, II0OKa3aTelbHBIC,
CTETEeHHbIE, Jorapu(pMUIECKre, TPUTOHOMETPUUYECKUE YPaBHEHHS U HEPABEHCTBA, X CHCTEMBI;

- yMEHHE ONEepUpOBaTh MOHATUAMHU: (YHKUUS, HenpepbiBHas (QyHKIUSA, MTPOU3BOJIHAS,
nepBooOpasHasi, ONpeesIeHHbI HHTETpall; YMEHUE HaXOAWTh IPOHM3BOIHBIC DJIEMEHTAPHBIX (YHKIWH,
UCTIONB3Ys CIIPaBOYHBIE MAaTEpHAJIbl; HCCIEA0BATh B MPOCTEHINNX CIy4yasx (JyHKIUU HA MOHOTOHHOCTD,
HaXOJUTh HauOOJNbIIME W HAUMEHbLIME 3HaueHHs (QYHKUUH; CTPOUTh IpaUKd MHOTOUYJIEHOB C
UCTIOJIb30BaHUEM allapaTa MaTeMaTHYECKOTO aHaIN3a; IPUMEHATh IPOU3BOIHYIO IIPH PELICHUH 3a/1a4 Ha
JBIDKECHUE, pelIaTh MPAaKTUKO-OPUEHTUPOBAHHBIC 331a4l Ha HAaHOOJbIINE M HAUMEHBIINE 3HAUCHHUS, HA
HaXO0XJICHHE ITyTH, CKOPOCTH U YCKOPCHHS;

- YMEHHE ONEepUPOBATh MOHATUAMU: pallMoHalbHAast (YHKIMS, TIOKa3aTeIbHas (PyHKIM, CTeIIeHHAS
¢bynkuus, norapudmudeckas QyHKIHS, TPUTOHOMETpUYecKre (DYyHKIMH, OOpaTHbIC (YHKLIUHU; YMEHHE
CTpOHUTh TpapuKU W3YYCHHBIX (QYHKIHH, WCIONB30BaTh TIpadUKH TpPH HU3YYEHHUH IPOLECCOB U
3aBUCHMOCTEH, NMPH pEIIeHUH 3a/1a4 M3 JPYTHX y4eOHBIX NPEJAMETOB M 3a/a4 M3 PEaNbHOU JKU3HH;
BbIpaXaTh (POPMYJIaMU 3aBUCUMOCTH MEX]ly BETMUMHAMU;

- YMEHHE pelaTh TEKCTOBBIC 33/1a4H pa3HbIX TUIIOB (B TOM YHCIIE HA MPOLEHTHI, JOJIH U YacTH, HA
IBWKEHHUE, paboTy, CTOMMOCTh TOBAapOB M YCIIyT, HAJOTH, 337a4dl M3 OOJIACTH YIPABICHHUS JTUYHBIMU U
ceMeHHbIMH (prHAHCAMM); COCTABIIATH BBIPAKCHUS, YPAaBHEHHS, HEPABEHCTBA M UX CHCTEMBI 110 YCIIOBHIO
3aJlauu, UCCIIEJI0BATh MOIYYEHHOE PELICHNE U OLICHUBATh MPaBA0N0J00OHOCTh PE3yJIbTaTOB;

- YMEHHE OIEpUpPOBATh MOHATUSAMHU: CpelHee apudmMerHueckoe, MeAHaHa, HaWOOJIbIIEe H
HaVMEHBIIIEe 3HAYCHHS, pa3Max, AHCIEPCHs, CTAaHJAPTHOE OTKIOHEHHWE YHCIOBOTO Habopa; yMmeHue
U3BJIEKaTh, HHTEPIPETUPOBATh HHPOPMALHIO, IIPEACTABICHHYIO B Ta0IHIax, Ha JUarpamMmax, rpapukax,
OTPaKAIOIIYI0 CBOMCTBA pEAJbHBIX MPOLECCOB U SIBJICHH; MPEACTaBIsATh MH(YOPMAILUIO C MOMOIIBIO
TaOJUIl M AMarpaMM; UCCIIEAOBATh CTATUCTHYECKUE JAHHBIC, B TOM YHCJIE C IPUMEHEHHEM IpauuecKux

MCTOOOB U 3JICKTPOHHBIX CPCIACTB;



- YMEHHE OIEepUPOBATh IMOHATHAMH: CIy4YailHBIH ONBIT M Ciy4ailHOE COOBITHE, BEPOSTHOCTH
CIly4aifHOro COOBITUS; YMEHUE BBIYUCIATH BEPOSTHOCTh C MCIOJIb30BaHMEM IpaMUeCKUX METOJIOB;
OPUMEHSATH (OPMYJIbI CIOKEHUS U YMHOKEHHs BEPOATHOCTEH, KOMOMHATOpHBIE (DAaKThl U (HOPMYJIIBI IPU
peLICHUH 33/1a4; OLICHUBATh BEPOATHOCTH pEabHBIX COOBITHI; 3HAKOMCTBO CO CIIyYalHBIMU BEIIMYMHAMU;
yMEHHE MPHUBOJIUTH NPUMEPhl NPOSBICHUS 3aKOHA OOJBIIMX 4YHUCET B NMPUPOAHBIX U OOIIECTBEHHBIX
ABJICHUSX;

- YMEHHE OIIEPUPOBATH MTOHATUAMMU: TOUYKA, IIPsIMas, IUIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHBIN yIOl,
CKPELIMBAIOIIMECS PSAMBIE, IAPAJUIEIBHOCTD U IIEPIIEHIUKYIIIPHOCTD IIPSMBIX U ITIOCKOCTEH, YTOJI MEXIY
IPSAMBIMH, YIOJI MEXAY NPSAMOM M IUIOCKOCTBIO, YIOJl MEXAY IUIOCKOCTSMH, PACCTOSIHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSIHUE MEKIY NMPSMBIMH, PACCTOSHAE MEXKAY IJIOCKOCTSAMU; YMEHHUE UCIOIb30BaTh IIPH
peleHny 3a7ad u3ydeHHble (aKThl U TEOpPEMbl IJIAHUMETPUHU; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY>KarolIero Mupa;

- YMEHHME OIEepUPOBaTh MOHATHUSAMHU: MHOTOIPDAHHUK, CEYEHHWE MHOIOrpaHHHMKa, KyoO,
napajiesienune1, npu3Ma, nupaMuza, Gurypa u noBepxXHOCTh BpalleHUs, LWIMHAP, KOHYC, 1Iap, cdepa,
ceueHus (pUrypsl BpalleHus, MI0CKOCTb, Kacaromascs chepsl, HUIMHPA, KOHYCA, IJI0LIa/(b TOBEPXHOCTH
OUpaMUIbl, TPU3MBI, KOHyCa, IIMJIUHIApA, IUIOmAAb cdepel, 00beM Kyba, NpPSIMOYTOJIBHOTO
napajuiesienunes1a, NupamMmuabl, IpyU3Mbl, HWIMH]Ipa, KOHYCAa, I1apa; yMeHHe N300pakaTb MHOIOIPaHHUKH
Y IIOBEPXHOCTH BPAILECHUS, UX CEYEHUS OT PYKH, C TOMOLIbIO YEPTEKHBIX MHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEACTB; YMEHHE paclO3HAaBaThb CHUMMETPHUIO B IIPOCTPAHCTBE; YMEHME pACIIO3HABATh IIPABUIbHbBIC
MHOT'OI'PAHHUKU;

- YMEHHE ONepUpOBaTh TMOHATUSMHU: JBUKEHHE B IPOCTPAHCTBE, MOJOOHbIE QUIYpPHl B
IPOCTPAHCTBE; UCIOJIb30BaTh OTHOLIEHUE IUIOIIAJACH MOBEPXHOCTEH M 00BEMOB MMOJOOHBIX (UTYp MpHU
peLICHUH 3a/a4;

- YMEHHE BBIUUCIATH T€OMETPHUUYECKUE BEIMYMHBI (AJMHA, Yrojl, IUIOUaab, 00bEeM, IUIONIA/Ib
MIOBEPXHOCTH), UCIIOJIb3YSl U3YUEHHbIE (POPMYJIIBI U METOIBI;

- YMEHHUE OIIEpUPOBATh NMOHATHAMM: NPSMOYIOJbHAS CUCTEMAa KOOPAMHAT, KOOPAMHATHI TOYKH,
BEKTOp, KOOPAMHATBHI BEKTOPA, CKAILIPHOE IMPOU3BEICHUE, YIOJl MEXKIY BEKTOpPAMH, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOPA HA YMCIIO; HAXOAUTh C MOMOIIBIO M3YyUYEHHBIX (OPMYT KOOPAWHATHI CEPEIHHbI
OTpE3Ka, PACCTOSIHUE MEXKY ABYMS TOUKAMM;

- yMEHME BbIOMPATh NOAXOAALIMHM M3y4EHHBIH METOZ JUIsl pEIleHUs 3ajadyd, paclo3HaBaTb
MaTeMaTuueckue (akThl M MaTeMaTHYECKHE MOJENU B NPUPOAHBIX W OOLIECTBEHHBIX SBJICHUAX, B
UCKYCCTBE;, yMEHHUE IPUBOAUTH IIPUMEPBI MATEMAaTUYECKUX OTKPBITUNA POCCUHUCKOM M MHUPOBOH

MaTE€MaTHYECKOW HAyKH.



HnaﬂnpyeMble pe3yJbTaThbl oﬁyqe}mn Mo AMCUHMIIJINHE

[Tnanupyemble pe3yabTaThl 00yUICHHS

OK 01. Beibupatrs crmioco0Ob!I pemeHus
3aau mpodecCuoHaIbHON
IMesITeIbHOCTH MPUMEHHUTETBHO

K Pa3TUYHBIM KOHTEKCTaM

- TOTOBHOCTH K TPYIY,
TPYI0JIIO0HE;

- TOTOBHOCTh K aKTUBHOW JIEATEIBHOCTH TEXHOJOTHUYECKOH U
COIMAIbHON HAIPaBJICHHOCTH, CIHOCOOHOCTh WHHIIMHPOBATD,

OCO3HaHHUE ILEHHOCTU MaCTEpCTBa,

IUIAaHAPOBAaTh M CAMOCTOATENHHO  BBIIOJHATH  TaKylo
JIeSITeNIbHOCTD;
- UWHTEpEC K pa3nuiyHbM cdepam npodecCHOHAIBHON

JIeSITEeNNbHOCTH.

MeranpenMeTHbIE pe3yIbTaThl JOJKHBI OTPaXKaTh:

OBnaneHne yHHUBEPCATBLHBIMUA YYeOHBIMU ITO3HABATCIEHBIMH
INEUCTBUSAMU:

a) 0a30BbIC JIOTHIECKHUE TCHCTBHS:

- CaMOCTOSITENILHO (DOPMYJIUPOBATH

U aKTyalHm3upoBaTh  MIpooiemy,
BCECTOPOHHE;

- YCTaHaBJIMBATb CYIHGCTBCHHI)II;'I IIPpU3HAK WX OCHOBAHUA IJIA
CpaBHEHUs, Kiaccuukamuu

H 0000IIEHN;

- ONpeACATh ILEIH NCATCILHOCTH, 3aJlaBaTh IapaMeTphbl U
KPUTEPUU UX JIOCTHIKEHUS;

- BBMBISITh  3aKOHOMEPHOCTH U
paccMaTpUBACMBbIX SBJICHUSIX;

- BHOCUTb KOPPEKTHUBBI B
COOTBETCTBHE  PE3yJhTATOB
MOCTIEICTBUIN IEATEIHHOCTH

0) 6a30BbIC HCCIIEIOBATEIbCKUE TCUCTBUS:

- BJIaJICTh HABBIKAMHU Y4eOHO-HCCIIEI0BATEIBCKON U MMPOSKTHOM
JIesITEeNIbHOCTH, HABBIKAMH Pa3pelIeHus Ipooiem;

- BBIABJIATH IIPUYINHHO-CJICACTBCHHBIC CBs3U u
AKTYyaJIM3UPOBATh 3aAavy, BbIABUI'aTbh THIIOTC3Yy €€ PCIICHUA,
HaXOAWTh  apryMeHTHl s JOKa3aTelbCTBAa  CBOUX
YTBEPXKACHUH, 33/1aBaTh apaMeTPhl U KPUTEPHH PEIICHUS;

- AHaJIM3UpPOBATH IIOJYYCHHBIEC B XOJA€ PCUICHHA 3adadu
pe3yNbTaThl, KPUTHYECKU OIICHUBAaTh WX JIOCTOBEPHOCTB,

paccMaTpuBaThb €C

MIPOTUBOPCHUA B

JCATCIBHOCTD, OLCHMBATH
OesM, OLICHMBATb PUCKHU

Kon
¥ HaMMEHOBAaHUE KOMIETCHIIUU obmue AUCHUNIIIMHAPHBIC
(INYHOCTHBIE, METaNpPEMETHBIC) (mpeamMeTHBIC)
JIudHOCTHBIE pe3yNbTaThl JOJDKHBI OTpaxkath B 4Yactu: | [IPO1. BrnageHue MeTonaMu qoKa3aTelbCTB, AITOPUTMAMU PEIICHHSI
TPYIOBOTO BOCHUTAHMUS: 3ama4; yMmeHHe (QOpPMyNIHpPOBAThH ONpEACNCHUs, aKCHOMBl U

TEOPEMBI, IPUMEHATh UX, IPOBOAMUTH 10KA3aTEIbHbIE PACCYKICHUS
B XOJI€ pellIeHus 3a/1a4;

[1P62. VYwmeHue omepupoBaTh TOHATHUSAMHU: CTENEHb 4YHCHA,
jgorapuM dYWCIIa; YMEHUE BBIIOJIHATH BBIYHCICHHE 3HAYEHUH H
peoOpa3oBaHUsl BBIPAKEHUH CO CTENEHAMU W JIOTapu(pMamH,
npeoOpa3oBaHus APOOHO-PAIMOHATIBHBIX BBIPAXKECHUH;

[1P63. VYmeHue omnepupoBaTh MNOHSATHAMHU: PpalHOHAJbHBIC,
HppanroHaibHbIe, T0Ka3aTeIbHbIE, CTEIICHHBIE, T0Tapu(MUIECKUE,
TPUTOHOMETPUUECKHE YPAaBHEHHS U HEPABEHCTBA, UX CHCTEMBI;
[1P64. YMmenue onepupoBaTh NOHATHAMU: (YyHKIMS, HENPEPbIBHAS
($yHKUUSA, IPOU3BOAHAS, IEPBOOOpa3Hast, ONPEACICHHBIN HHTErPaT;
YMEHHE HaxXOOUTh NPOU3BOAHBIE JJIEMEHTAPHBIX  (YHKIIHIA,
WCIIONIB3Ys CIIPaBOYHBIE MaTepHajbl; HCCIEN0BaTh B MPOCTEUIINX
ciydasix (yHKIMM Ha MOHOTOHHOCTb, HAaXOIWTb HauOOJbIINE U
HauMEHbIINE 3Ha4eHUs QYHKLUI; CTPOUTh I'papUKu MHOTOWIEHOB
C UCHOJBb30BaHMEM ammapara MaTeMaTH4YecKOro  aHaju3a;
NPUMEHATh IPOU3BOAHYIO IPH pEIIEHHH 3aJad Ha JBU)XCHHUE;
pemarh MPaKTUKO-OPUEHTUPOBAHHBIE 33Ja4d Ha HauOOJIbIINE U
HaMEHbIIIME 3HAYEHHS, Ha HaAXOXKIEHHE IIyTH, CKOPOCTH U
YCKOpEHHUS;

[1P65. YMmenue onepupoBaTh MOHATHIMH: PallMOHATbHAS (QYHKIIHA,
ToKa3aTellbHass (GYHKIUSA, CTeNeHHasT (YHKIHS, JTorapudMudecKas
(GyHKUUs, TpUroHOMeTpudeckue (yHKUWHU, OOpaTHble (QYHKIHU;
YMEHHE CTPOUTHh TpaduKyd H3y4eHHBIX (YHKIMHA, HCIIOJIB30BaTh
rpad¥Ky IIpyU U3yYEHUH MPOLIECCOB U 3aBUCUMOCTEH, IPU peIIeHUH
3a/1a4 U3 APYTUX y4eOHBIX MTPEIMETOB U 33434 U3 PEaIbHOM KU3HU;
BbIpakaTh (popMyamMy 3aBUCHMOCTH MEXIy BETUIMHAMU;

[1P66. YMeHune pemaTs TEKCTOBBIC 3a/1a4ll Pa3HBIX THIIOB (B TOM
YyHUClie Ha MpPOUEHTHI, OJM W 4YacTH, Ha JBW)XEHHE, paboTy,
CTOUMOCTb TOBapOB M YCIYr, HaJIOTH, 3aJadd U3 o00Jactu
yHOpaBlieHHS JIMYHBIMH M CEMEHHBIMH (PUHAHCAMH); COCTaBIISTH
BBIP@)KEHUSI, yPABHEHUsI, HEPABEHCTBA U UX CHCTEMBI 110 YCIIOBUIO
3a/lauM, MCCIEAOBaTh TIOJTYYEHHOE pEIIeHHe | OIIeHUBATh
MPaBIONOJ00HOCTh PE3YNbTATOB;




MPOTHO3MPOBATh  W3MEHEHHWE B HOBBIX  YCJOBHSX;
pa3pabarbiBaTh IUIAH PEHICHUS MPOOJIEMBbI C YIETOM aHAIH3a
HMMEIOIINXCS MATEPUAIIBHBIX X HEMATEPUAJIBHBIX PECYPCOB;

- yMeThb TEPEHOCHTh 3HAHWSA B TO3HABATCIABHYIO U
MPAKTHIECKYIO 00JaCTH KU3HEACSITEIbHOCTH;

- YMETh MHTETPHPOBATH 3HAHUSA M3 Pa3HBIX IPEIMETHBIX
obuacreii;

- BBIJIBUTaTh HOBBIC UICH, TPE/JIaraTh OPUTHHATBHBIC TIOIXO0/IBI
U pEIIEHsI

I1P67. Ymenue ONepUPOBAThH MIOHATUSIMU: cpenHee
apudpMeTHIecKoe, Mearnana, HanOobIlee U HAMMEHBIIIEEe 3HAUCHUS,
pa3Max, AMCIIEPCHS, CTAHJAPTHOE OTKJIOHEHUE YMCIIOBOTO HAO0OPA;
yMeHHe W3BIIEKATh, WHTEPIPETUPOBATH nH(pOpMAITHIO,
MPEACTABIICHHYI0O B TaOiWIax, Ha JguarpamMmmax, TIpadukax,
OTPAXKAIOIIYI CBONCTBA pEAJbHBIX TPOIIECCOB U  SIBJIICHUM;
MIPENICTaBIATh MH(POPMALKMIO C TOMOINBI0 TaOJHII M AWArpaMM;
HCCIIEIOBATh CTATUCTUYECKHUE JaHHBIE, B TOM YHCJIE C TPUMEHEHHEM
Fpa(i)H‘-IeCKI/IX METOJO0B U 3JICKTPOHHLIX CPEACTB,

[1PG8. YMeHue onepupoBaTh MOHITUAMU: CITYYalHBIA OIBIT

U CITy9aifHO€ COOBITHE, BEPOSITHOCTD CITYYaifHOTO COOBITHS;, yMEHHE
BBIYUCIIATH BEPOATHOCTDH C HUCIIOJIB30BAHUEM rpaqmqecm/lx
METOAOB; TNPHUMEHATH (OPMYJBI CIOXKEHUS H  yYMHOKCHHS
BEpOATHOCTEH, KOMOMHATOPHEIE (DaKTHI U (OPMYIIBI TIPU PEIICHUN
3a/1a4; OLIEHUBATh BEPOSTHOCTH PEATbHBIX COOBITHH; 3HAKOMCTBO CO

CIly4yallHBIMM ~ BEIIMYMHAMH; YMEHHE TIPUBOJHUTH  IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OONBILINX YUCE B IPUPOIHBIX

1 OOIIECTBEHHBIX SBICHUIX;

[IPG9. VYwmenue onepupoBaTh TMOHATHSIMH: TOYKA, MpPsIMasd,

IJIOCKOCTh, NMPOCTPAHCTBO, JBYTPAHHBIN Yroj, CKpEeLIMBarolInecs
MpsSIMbIE, TAPAJUIEIBHOCTh U NEPIEHIUKYIISIPHOCTD MPSIMBIX

U IUIOCKOCTEH, yrojl MEXZAy IHpsSMbIMH, YIoJl MeXAy NpsMoi u
IUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, pacCTOSTHUE OT TOYKHU /10
IJIOCKOCTH, PAacCTOSHUE MEXIY MNPSAMBIMU, PACCTOSHHE MEXKAY
IUIOCKOCTSIMM; yYMEHHE HCIONb30BaThb IPH PELICHWH 3a1ad
U3y4YeHHbIe (AKTHI ¥ TEOPEMbl IUIAHUMETPUH; YMEHUE OLICHUBATH
pa3Mepsl 00BbEKTOB OKPYIKAIOIIEr0 MUPA;

[1P610. YMenne onepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, CEUCHHE
MHOIOTpaHHUKA, KyO, Mapajulesienunes, Ipu3Ma, IHpaMuIa,
¢urypa u MoBepxHOCTh BpalleHUs, LWINHADP, KOHYC, map, cdepa,
ceueHHs (GUrypsl BpallleHHs, IJIOCKOCTh, Kacaromascsi cgepsl,
LWINHAPA, KOHYCa, IJIOMIAAb MOBEPXHOCTU IMUPAMHIBI, MPU3MBL,
KOHYcCa, HNWINHJPA, III0IAab chepsl, 00beM Kyda, IpsIMOYyT0JIbHOTO
napajuleNienune a, TMpaMuabl, TPU3MbI, HWIHHAPA, KOHYCa, 11apa;
yMEHHUE U300pakaTh MHOT'OTPAHHUKH U IOBEPXHOCTH BPAILLICHUS, UX
CEYEHUSI OT PYKH, C IOMOIIBIO YEePTE)KHBIX HHCTPYMEHTOB U
JJIEKTPOHHBIX CPEJCTB; YMEHHE paclo3HaBaTb CHUMMETpPHUIO B

MIPOCTPAHCTBE; YMEHHE pacmo3HaBaTh [IpaBUIbHBIE
MHOT'OI'PaHHUKUY;
[MIP611 VYwmeHuwe onepupoBaTh TOHATUSIMH: JIBIKCHHE B

IIPOCTPAHCTBC, 1'[0)106HBIC (bHprBI B IIPOCTPAHCTBE,; UCIIOJIL30BATH




OTHOIIIEHHE IO el TTOBEepXHOCTEH M 00BEMOB IMTOAOOHBIX QUTYP
[IPU peLIeHUH 3a/1aY;

[1P612. YMeHue BBIYUCIATH TEOMETPUYECKUE BEIMYUHBI (IJIMHA,
yroJ, IUIomiaab, OOBEM, IUIOMAAb TIOBEPXHOCTH), WCIIONB3Ys
M3Y4YEeHHBIE (DOPMYIIBI U METOIBL;

[1P613. VYmenue omepupoBaThb TOHATHAMHU: NPSIMOYTOJbHAS
CUCTEMA KOOpAUHAT, KOOPAMHATHI TOYKH, BEKTOP, KOOPAMHATHI
BEKTOPA, CKaJISIPHOE TIPOU3BEICHHE, YTOIl MEXITYy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEIEHUE BEKTOPA HA YHCJIO0; HAXOAUTH C IOMOIIBIO
H3y4YeHHBIX (HOPMYJT KOOPAMHATHI CEpeluHbI OTPe3Ka, PacCTOsSHHE
MEXIy IByMS TOUKaMH;

ITP614. YMmenue BHIOMpaATh MOAXOMSAIIMA W3YYCHHBIA METOM IS
peleHns 3a1a4u, paclio3HaBaTh MaTeMaTHYECKHE (PaKThI

U MaTeMaTHYeCKhe MOJETH B TPUPOAHBIX M OOIIECTBEHHBIX
ABNIEHUSIX, B  HCKYCCTBE; YMEHHE MPHUBOAWTH IPHUMEPHI
MaTeMaTUYECKUX OTKpPBITUI poccuiicKoi u MHPOBOM
MaTeMaTUYCCKON HAyKU

OK 02. Mcnone30BaTh COBPEMEHHBIE
CpelcTBa MOMCKa, aHaJIH3a U
MHTEpIpeTai HHPOPMAIH, 1
MH(POPMaMOHHBIE TEXHOJIOTHH AJIS
BHITTOJIHEHHUS 33134
MpodeCCHOHATBEHON EeATeTFHOCTH

JIngHOCTHBIE pE3yNbTATBI  TOJDKHBI
IIEHHOCTH HAYYHOTO IMO3HAHUS:
-cOPMHPOBAHHOCTh ~ MHPOBO33PEHHUS, COOTBETCTBYIOIIECTO
COBPEMEHHOMY YPOBHIO DPa3BUTHS HAayKd ¥ OOIIECTBEHHOM
MPaKTHKH, OCHOBAHHOI'O

Ha JUaliore KyJbTyp, CIIOCOOCTBYIOLIETO OCO3HAHHIO CBOETO
MeCTa B MOJIUKYJIETYPHOM MHUPE;

MeramnpeMeTHbBIE pe3yIbTaThl JOJKHBI OTPaXKaTh:

OniajieHUe yHHUBEPCAIbHBIMUA Y4Y€OHBIMU IMO3HABATEIILHBIMH
JICUCTBUSMMU:

B) pabora ¢ nH(OpMaIuei:

- BJIaJICTh HABBIKAMM IOJYYCHHS MHPOPMAIIMKA U3 UCTOYHUKOB
Pa3HBIX TUIIOB, CAMOCTOSITEIILHO OCYIIECTRIIATh TIOUCK, aHAJTU3,
CHUCTEMAaTH3aMIO0 ¥ WHTEPIPETAIUI0 HH()OPMAIIUU Pa3TMIHBIX
BHIIOB U ()OpM TIPEACTABIICHHUS,

- CO31aBaTh TEKCTHl B pa3iMyHbIX (opMaTax C yd4eTOM
Ha3HAYeHUs MHPOPMALNMW W IIENIEBOW ayJdUTOPWUH, BBIOHpas
ONTHUMANBHYIO POPMY MPEACTABICHIS

Y BU3yallU3alluy;

- OLIEGHUBATh JOCTOBEPHOCThH, JISTHTUMHOCTh MH(OpMAIUH, €€
COOTBETCTBHE MTPABOBEIM U MOPAIBHO-3THYECKHM HOPMaM;

OoTpaXxaTb B 4YacCTH:

[1P61. Bnagenue MeTogaMu 10Ka3aTeNIbCTB, AITOPUTMAMU PEIICHUS
3a/1a4; yMeHue (hOpMyIUPOBATh OMPE/ICICHHUS, aKCHOMBI

U TEOpeMbl, INPUMEHATh UX, M[POBOAUTH JOKAa3aTeJbHbIE
paccyXIeHus B X0JIe pelLlIeHus 3a/1a4;
[1P62. VYwmeHue onepupoBaTh MOHATHSIMHU: CTENEHb YHCIA,

norapuhM Yncia; yMEHHE BEITIOIHITH BEIYHUCICHNE 3HAYSHU N

1 TIpeoOpa3oBaHUs BHIPAKEHUN CO CTCIICHAMH W JorapuQMamwu,
npeoOpa3oBaHus APOOHO-PAIIMOHATBHBIX BBIPAKCHUH;

[1P63. VYmenue omepupoBaTb MOHATHSAMH: PalUOHANBHEIE,
HppaluoHaIbHbIE, TOKa3aTeNbHbIE, CTeIIEHHBIE, Torapu(hMUIECKHe,
TPUTOHOMETPHUECKHIE YPABHEHUS 1 HEPABEHCTBA, UX CHCTEMBI;
[1P64. YMenue onepupoBaTh MOHATHAMHU: (PYHKIUS, HETIPEPBIBHAS
(hyHKIHS, TPOU3BOIHAS, TepBOOOpa3Has, ONpeIeIICHHbIN HHTETPa;
YMEHUE HAaXOJWTh TPOM3BOJHBIC DJIEMEHTAPHBIX  (PYHKIHUA,
HCTONB3Ys CIPaBOYHBbIE MaTepHalibl; UCCIIEAOBATh B MPOCTECHIINX
CIy4asx (yHKIIMA Ha MOHOTOHHOCTH, HAXOAWTh HAaUOOIIbIITHIE

W HaWMEHBITHE 3HAYCHWS  (QYHKIUH; CTPOUTh TpaduKu
MHOTOYJICHOB C KCIIOJb30BAaHUEM amlapara MaTeMaTHYECKOTro
aHaJM3a; MPUMEHSITh IPOU3BOAHYIO IIPH PELICHUH 3a1a4

Ha JIBIDKEHHE; PEIIaTh MPAKTHKO-OPUEHTUPOBAHHBIE 331a91

Ha HauOONbIIMEe W HAUMEHBIINE 3HAYCHUS, HA HaXOXJCHHE IyTH,
CKOPOCTH U YCKOPECHHS;




- WCIIONIb30BaTh CpencTBa UH()OPMALIMOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHUKAaTHUBHBIX u OpraHu3aliOHHBIX 3a1a4 C
coOJI0IeHnEM TpeOoBaHMIA SPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PeCypcoCcOCpeKeHH s, MPABOBBIX U
ATHYECCKUX HOPM, HOPM HHPOPMAITMOHHONW O€30ITacCHOCTH

[1P65. YMmenne onepupoBaTh MOHATHIMHA: pallioHAIbHAS (QYHKITHS,
nokasaresbHast QyHKIHA, cTeleHHas QYHKIUS, JorapudmMuieckas
($yHKUUMS, TpUroHOMeTpuieckue (yHKUWH, OOpaTHbIE (QYHKIMU;
YMEHHE CTPOUTH TpaduKu W3ydeHHBIX (YHKIUH, HCIIONH30BATh
rpadyKu IPH U3YYEHUH TPOIIECCOB M 3aBICUMOCTEH, TIPH PEIICHUN
3a7a4 U3 Jpyrux y4eOHbIX PeAMETOB U 3a]a4 U3 PeabHOM KU3HHU;
BBIpaXaTh (POpPMyJIaMy 3aBUCUMOCTH MEXKIY BETHUYNHAMH,

[TP66. YMeHne pemaTh TEKCTOBBIC 3a1add PA3HBIX THIIOB (B TOM
YyHUclie Ha TMpPOLEHTHI, JOJM M 4YacTH, Ha JBW)KEHHE, paboTy,
CTOMMOCTb TOBapOB M YCIYr, HaJlOrH, 3aJadd U3 o0jactu
VOpaBlIeHUS JTHYHBIMA W CEMEHHBIMH (DHHAHCAMH); COCTABIATH
BBIPQKEHHSI, ypaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHUIO

3a/1aud, UCCIENOBaTh IOJNYYCHHOE pEIIeHHe U OICHUBATh
MIPaBIONOJ00HOCTh PE3YIbTATOB;
[1P67. YmMenue OnepUpPOBaTh TOHATUSIMU: cpeaHee

apudmeTnieckoe, MeJraHa, HanOoJblee 1 HauMEHbIIee 3HAYCHHS,
pasmax, JucIepcusi, CTaHAapTHOE OTKIOHEHUE YHCIOBOro Habopa;
yMEHHE W3BIICKATh, HUHTEPIPETUPOBATH nHOpMaLuIo,
MpelCTaBlIeHHYl0 B Ta0nuiax, Ha jauarpaMmax, rpadukax,
OTP@XAIOLYI0 CBOMCTBA peaJbHBIX IPOIECCOB M  SIBICHUI;
MPEACTaBIATh WHPOPMALMIO C HOMOLIBIO TAaOJIUI] M AWATPAMM;
HCCIIE0BATh CTATHCTUYECKHE JAHHBIE, B TOM YHCIIE

C IPUMEHEHNEM Irpa)UIEeCKUX METOJIOB U SJICKTPOHHBIX CPEICTB;
[1P68. YMeHune onepupoBaTh MOHATHUAMU: CIyYalHBIN OIBIT

U CIIy4aiiHO€ COOBITHE, BEPOSTHOCTD CIIy4ailHOrO COOBITHS; yMEHUE
BBIUMCIISATh BEPOATHOCTb C  HCIOJB30BAaHHEM TIpadUUecKUX
METOAOB; MNPHUMEHATb (OPMYJBI CIOXKECHHUS M  YMHOXEHHSA
BEpOSITHOCTEH, KOMOMHATOPHBIE (DAaKTHl ¥ (HOPMYIbI IPU PEILICHUH
3ajJa4; OLCHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHI; 3HAKOMCTBO
CO cCNy4yailHBIMH BeIMYMHAMM;, YMEHHE TIPUBOAUTH IPUMEPHI
MIPOSIBJICHUSI 3aKOHA OONBLINX YUCET B IPUPOAHBIX

1 OOILECTBEHHBIX SIBICHUX;

[IP69. VYmenue onepupoBaTh MOHATHAMH: TOYKa, TMpsMasd,
MJI0CKOCTb, NMPOCTPAHCTBO, JBYTPAHHBIN Yroj, CKpELIMBarOIIAecs
MpsIMBIE, MAPAIIENEHOCTD U MNEPIEHIUKYIAPHOCTD IPSIMBIX

U IUIOCKOCTEH, YTOJI MEXAY IPSIMBIMH, YTOJI MEXKIY NPAMOI

U TUIOCKOCTBIO, YTOJI MEKIY IUIOCKOCTAMH, PACCTOSIHUE OT TOUKH
70 TIOCKOCTH, PAacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHUE MEXIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh MPH PEIICHUH 3a7ad
U3y4YeHHbIe (AKTHI ¥ TEOPEMbl IUIAHUMETPUHN; YMEHUE OLICHHBATH
pa3Mepbl 00bEKTOB OKPYIKAIOIIEI0 MUPA;




[1P610. VYMeHue onepupoBaTh IMOHATUSIMU: MHOTOIPaHHUK,
CeUeHWEe MHOTOTPaHHHMKA, KyO, Mapajuiesienune]], IpHu3Ma,
nupamunaa, Gurypa u MOBEpXHOCTh BPALICHUS, LUWIMHAD, KOHYC,
map, cdepa, cedeHus: GPUrypsl BpalleHus, MI0CKOCTh, KaCAIOIIAsCs
cdeppl, MWIMHApPA, KOHYCa, IUIOMAAb MOBEPXHOCTH MHUPAMUIBI,
NpU3MBI, KOHYycCa, LWIMHIpA, IUIOmanb cdepsl, o0beM KyOa,
MPSAMOYTOJILHOTO  TMapajulelienuIea,  MUPaMUIbl,  MPU3MBIL,
OWIMHIpPA, KOHYCA, [Iapa; yMEeHHne N300pakaTh MHOTOTPaHHUKH

W TOBEPXHOCTH BpAlICHUS, MX CEYEHHS OT PYKH, C TIOMOUIBIO
YEpPTEKHBIX HMHCTPYMEHTOB M DJIEKTPOHHBIX CPEACTB; YMEHHE
pacmo3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMEHHE PAaCIO3HABAThH
MPaBUIIbHBIE MHOTOTPaHHUKH;

[1P611 YMmenue onepupoBaTh MOHATUSIMU: JBIKCHHE

B IIPOCTPAHCTBE, MOI00HBIE GUTYPHI B TPOCTPAHCTBE; UCIIOIH30BATh
OTHOIIEHHE TUTOMA Il TTOBEpXHOCTEH M 00HEMOB IMTOAOOHBIX GUTYP
NP pelIeHUH 3a]1ay;

[1P612. YMeHue BBIYHMCIATH T€OMETPUUYECKHE BEJIWYMHBI (AJIMHA,
yroN, IUIOmanb, OOBEM, IUIOMAAb TIOBEPXHOCTH), WCIIONB3YS
n3ydeHHbIe GOPMYJIIBI B METO/IBI;

[1P613. VYmeHue omepupoBaThb MOHSATHAMHU: MPSIMOYTOJbHAs
CUCTeMa KOOPAWHAT, KOOPJMHATHI TOYKH, BEKTOp, KOOPIWHATHI
BEKTOPA, CKaJIIPHOE TIPOM3BEACHNE, YTOIl MEXTYy BEKTOpaMH, CyMMa
BEKTOPOB, MPOU3BEICHUE BEKTOPA HA YUCIIO; HAXOJHUTh C TOMOIIBIO
H3y4YEHHBIX (JOPMYJT KOOPAMHATHI CEpelHBI OTPEe3Ka, PacCTOSHHE
MEXIy IByMS TOUKaMH;

[1P614. YMeHue BEIOMpATH MOAXOASIINAN U3YICHHBIA METO/

IUISL pelieHust 3a]ja4i, Paclio3HaBaTh MaTeMaTHYECKHE (aKThI

M MaTeMaTHYeCKHe MOJENd B MPHPOJHBIX U OOIIECTBEHHBIX
ABNIEHUSIX, B  HCKYCCTBE; YyMEHHE [MPHBOJUTH IPHUMEPHI
MaTeMaTUYECKUX OTKPBITHH pOoccHiicKOi u MHPOBOM
MaTeMaTHYeCKOW HAYKH

OK 03. [InanupoBath

M peanr30BbIBATE COOCTBEHHOE
pohecCuoHaIBHOE

1 TMYHOCTHOE Pa3BUTHE,
[peANPUHAMATEIBCKYIO eI TEILHOCTh
B mpodeccroHanbHOI chepe,
MCIIOJIb30BaTh 3HAHUS

O TIPaBOBOM 1 (hHHAHCOBOI
'PAaMOTHOCTHU B PA3JIMYHBIX
PKM3HEHHBIX CUTYAIIHSIX

JInyHOCTHEBIE PE3YyJIbTaThl JOJDKHBI OTPAXATh

B HaCTH: IIyXOBHO-HpaBCTBeHHOFO BOCIIUTAHUS .

- ¢(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, 3TUYECKOTO
IIOBCACHMUA,

- CIIOCOOHOCTH OLICHMBATh CUTyallUI0 U IPUHUMATh OCO3HAHHBIC
peIHeHI/IH, OpI/IeHTI/Ip}/ﬂCI) Ha MOpaJII)HO-HpaBCTBeHHBIe HOpMBI nu
LIEHHOCTH;

- OCO3HAaHHUE JIMYHOI'0 BKJIaga B IIOCTPOCHHUE yCTOﬁ‘IHBOFO
Oynymuiero;

- OTBCTCTBCHHOC OTHOLICHNWEC K CBOMM POAUTCIAM

[1P61. BnageHue MeTo1aMU JIOKa3aTENbCTB, aJITOPUTMAMU PEIICHUS
3agad; yMeHwe (OPMYIHMPOBAaTH  ONPEACICHUs, aKCHOMBI
U TEOpEMbl, IMPUMEHITb MX, MPOBOJUTH JOKa3aTElbHbIE
paccyKIIeHUs B X0/l PELICHUS 3a/1a4;

[1P64. YMmenue onepupoBaTh NOHATHAMU: (PYHKIHS, HENPEPbIBHAS
(dyHKUUS, IPOU3BOAHAS, IEPBOOOpa3Hast, ONpe/ICIICeHHBIN HHTETPaL;
YMEHHE HaXOAWTh TPOMU3BOAHBIC JJIEMEHTAPHBIX  (YHKIHIA,
UCIIOJIb3Ysl CIIPAaBOYHBIE MATEpUAsbl; UCCIEI0BATh B MPOCTEUILINX
ciydasx (YHKIMM Ha MOHOTOHHOCTb, HAaXOJWUTh HauOOIbIINE




U (WIK) APYTHM 4I€HaM CEMbHU, CO3JaHHIO CEMbU Ha OCHOBE
OCO3HAHHOTO TPUHSITHS I[ICHHOCTSH CEMEHWHOW J>KU3HH B
COOTBETCTBHH C TPAJTUIUAMH HapoaoB Poccny;
MeranpeMETHBIE Pe3yIbTaThl JOJKHBI OTPAXKaTh:

OBnasieHue YHUBEPCATbHBIMU PETYISSTUBHBIMU JICHCTBHUSIMH:

a) caMOOpraHNu3aIHs:

- CaMOCTOSITEIBHO OCYILECTBIISTh
JEeSITEIbHOCTD, BBISIBIISITH IPOOJIEMBI, CTABHTH
1 GOpMYyITUPOBATHL COOCTBEHHBIC 33a4K

B O6pa30BaTeJIBHOI>i ACATCIIBHOCTH W JXU3HCHHBIX CUTYyalUAX;
CaMOCTOATCJIIbHO COCTAaBJIATH ILJIAH PCHICHUA HpO6HCMLI C
YYETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOMXKHOCTEH
U MPENOYTEHUIT; 1aBaTh OIEHKY HOBBIM CHTYAITUSIM;

0) CaMOKOHTPOJIb:

UCIIOJIB30BaTh IMpHEeMbl pedIeKCHH A OLEHKH CUTYallHH,
BBIOOpA BEPHOTO PEIICHUS;

- YMETb OLCHUBATb PUCKU U CBOCBPEMCHHO IIPUHHUMATH
pELIeHHs IO MX CHUKEHUIO;

IMO3HABATCIIbHY IO

B) SMOLIMOHAIIBHBIN WHTEIIIEKT, MpeaNoJIararomui
c(hopMUPOBAHHOCTE:
BHYTPEHHEM MOTHBALIMM, BKIIYAIOLIEH CTpEMIICHHE K

JOCTKEHHUIO LEJIA U YCHEXY, ONTUMM3M, WHULIMATHBHOCTD,
YMEHUE ACUCTBOBATh, HCXOA

13 CBOMX BO3MOYKHOCTEH;

- OMIIATHH,  BKIIOYAMOIIEH  CIOCOOHOCTH
SMOIIMOHAJILHOE COCTOSIHUE IPYTUX, YUUTHIBAThH
€ro TMpPH OCYIISCTBICHHN KOMMYHHKAIIUH, CIIOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHUIO;

- COIMAJBbHBIX HABBIKOB, BKIIIOYAIOIIHX  CIIOCOOHOCTH
BBICTpPaWBaTh OTHOIICHUS C APYTHMH JIIOABMH, 3a00THTHCH,
MPOSIBIISITH HHTEPEC U pa3peniaTh KOHQIUKTHI

IIOHUMAaThb

W HauMEHbIIME 3HadeHus (yHKOWH; CTpouTh Tpaduku
MHOTOWJICHOB C HCIIOJB30BAaHUEM almapara MaTeMaTH4ecKOro
aHajuM3a; IMPUMEHATh NPOM3BOAHYI0 IMPHM PELICHHH 3ajgad
Ha [BI)KEGHHE; pelaTh [PaKTUKO-OPUEHTUPOBAHHBIC 3aJa4d
Ha HauOONbLIME W HAaMMEHbIIUE 3HAYCHUS, HA HAXOXKICHUE IIyTH,
CKOPOCTH U YCKOPEHHS;

[1P65. YMmenue ornepupoBaTh MOHATHIMHA: PallMOHATbHAS (QYHKIIHA,
MokasartenbHas GyHKLUs, cTeneHHas (QyHKUus, Jorapupmudeckas
(hyHKIUA, TpUTOHOMETpHUYeCKue (YHKIMH, OOpaTHbIE (QyHKIUH;
YMEHHE CTPOUTHh TpaduKy H3ydeHHBIX (PYHKIMH, HCIIONIB30BaTh
rpaduKy IpyU U3yYEHUH MPOLIECCOB U 3aBUCHMOCTEH, U peIieHUH
3aja4 U3 Jpyrux y4eOHbIX IPeAMETOB U 3aa4 U3 PeabHOM KU3HMU;
BbIpakaTh (popMyamMy 3aBUCUMOCTH MEXIy BETUIMHAMY;

[1P66. YMeHue pemiath TEKCTOBBIE 3aJaydl Pa3HBIX THIIOB (B TOM
yuciae Ha NPOLEHTH, JOJMM M YacTH, Ha IBIXKEHHE, padoTy,
CTOMMOCTb TOBapOB M YCIYyr, HaJOTH, 3aJadd u3 objactu
yhOpaBlieHHS JIMYHBIMH M CEMEHHBIMH (PHHAHCAMH); COCTaBIIATH

BBIpAXKXCHUA, YPABHCHHA, HCPABCHCTBA U UX CUCTCMBI 110 YCIIOBUIO

3a/la4d, UCCIIEN0BaTh IIOJIy4EHHOE PELICHHE U  OLEHUBAaTh
MPaBIONOJ00HOCTh PE3YIbTaTOB;
[1P67. YMeHue OIIEpUPOBATH MOHATHAMU: cpenHee

apudmMeTHIecKoe, MeJaHa, HauOoblIee U HAaUMEHbIIIEe 3HAUCHUS,
pa3Max, JUCHepCHUsi, CTaHIapTHOE OTKJIOHEHHE YHMCIIOBOTO Habopa;
yMEHUE WHpOPMALHIO,
rpaduxkax,
OTPAXXaIOI[yl0 CBOWCTBA pEaJbHBIX IIPOLECCOB U  SIBICHUIL;

W3BIICKATD, UHTEPIPETUPOBATh

MpeAcTaBlieHHYl0 B Ta0nuuax, Ha JAHarpamMax,
MPeACTaBIATh WHPOPMALUMIO C TOMOLIBIO TAaOJIWI] M AHATPAMM;
UCCIIEZIOBATh CTATUCTUYECKHE JaHHBIE, B TOM YHCJIE C TPUMEHEHUEM
rpadMueCcKX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. YmeHnue omepupoBaTh MOHATHAMHU: CIYYalHBIA ONBIT H
cilydaifHOe COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS;, YMEHHE
BBIUNCIIATD

BEPOATHOCTH  C rpaduuecKux

(bopmybl
BEPOSITHOCTEH, KOMOMHATOPHBIC (aKThl U (HOPMYJIBI IIPU PEUICHHH

HCIIOJIb30BaAHHNEM

MCTOAO0B;, MPUMCHATH CJIOKCHHUA W YMHOXCHUA

3a/1a4; OICHUBATh BEPOSATHOCTH PEATBHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YallHBIMM BEJIMYMHAMU;, YMEHHUE MPUBOJUTH IPUMEPHI
MPOSIBIICHUS 3aKOHa OO0JIBIINX

yucen B NPUPOJHBIX

n O6IIICCTB€HHI)IX SIBJICHUAX




[1P614. YMmenue BBIOMPATh MOIXOIANINN W3YUSHHBIA METOI IS
pelleHus  3aJa4yd, paclo3HaBaTh MaTEMaTHYEeCKHE  (haKThI
U MaTeMaTHYeCKHE MOJCTH B TIPUPOAHBIX M OOIICCTBEHHBIX
SIBJICHUSIX, B  MCKYCCTBE; YMEHHE TMPUBOAUTH MPHUMEPHI
MaTeMaTUYECKUX OTKPBITUI poccuiickoi u MHPOBOH
MAaTE€MaTUYECKON HAYKH

OK 04. DddexTnBHO
B3aMMOJICHCTBOBATH

1 paboTaTh B KOJJICKTHUBE
1 KOMaH]e

JlmuHOCTHBIE pe3ybTaThI JIOJKHBI OTpaxaTb
B YaCTH: LIEHHOCTH HAY4YHOI'O MO3HAHUA: OCO3HAHHE LIEHHOCTH
HAay4YHOM  JEATENBHOCTH,  T'OTOBHOCTH  OCYIIECTBISITH
MPOEKTHYIO U HCCIIEI0BATEIBCKYTO JESITeNbHOCTh
WHIUBUAYaJIbHO U B TPYIIIE

MertarnpenMeTHbie pe3yIbTaThl JOJKHBI OTPAKATh:

Osnaznenue YHHUBEPCATBbHBIMU KOMMYHHKaTHBHBIMHU
INEUCTBUSAMU:

0) coBMecTHas IeATEIHHOCTD:

- TOHUMATh W HCIIOJIb30BaTh MPEHMYIIECTBA KOMaHIHOH U
WHIWBUAYaTbHON paboThl;

- [IPUHUMATh LeNu COBMECTHOM JesITebHOCTH,
OpraHu30BBIBATH W KOOPAMHUPOBATH JICHCTBHA TIO e€¢
JOCTIKEHHIO: COCTABIIATH IJIaH ACHCTBHUI, paclpeeisiTh POIH
C Y4YyeTOM MHEHMH YYacCTHHUKOB OOCYKHaThb pe3yJbTaThl
COBMECTHOU palboTEHI;

OgnazieHne YHUBEPCAIbHBIMU PErYISTUBHBIME JCHCTBUSIMU:

T) IpUHSATHE ceOs U IPYTHUX JIFOICH:

- IPUHUMATh MOTHBBI 1 apI'yMEHTBI JPYTHUX JI0eH IIPU aHaJIM3e
pe3yIbTaTOB AEATEILHOCTH;

- TpuU3HaBaTb CBOE MPaBO M NpPaBO JAPYIHX JIHOJEH
Ha OILLHMOKH;

- pa3BuBaTh CIIOCOOHOCTH MOHHMATh MHUP C MO3HIUU JIPYTOTO
YeJoBeKa

[1P67. YMeHue OIIEepUpPOBATH MOHATHAMU: cpenHee
apudmeTnUecKoe, MeraHa, HanOoJbliee 1 HauMeHbIee 3HAaYeHHS,
pasmax, Jucrepcusi, CTaHAapTHOE OTKIOHEHHE YHCIIOBOro Habopa;
yMeHUue U3BIICKATD, UHTEPIPETUPOBATh WHpOpMALHIO,
MpeACTaBlIeHHYl0O B Ta0nunax, rpadukax,

OTPaXKaIOI[yI0 CBOMCTBAa pEAJbHBIX TPOIECCOB U SIBICHUM;

Ha [auarpaMmax,

MPeACTaBIATh WHPOPMALUIO C MOMOLIBIO TAaOJIWI M AUATPAMM;
HCCIIeI0BATh CTATUCTHYECKHE JaHHBIE, B TOM YHCIIE C IPUMEHEHHEM
rpadMueCKIX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. YmeHue omnepupoBaTh MOHATHUSMH: CIydYalHBIA OMBIT U
cllydaifHOe COOBITHE, BEPOSITHOCTh CIIY4alHOTO COOBITHS;, YMEHHE
BEpOSATHOCTh  C rpaduuecKux
(bopmybl U yYMHOXEHHUS
BEPOSITHOCTEH, KOMOMHATOPHBIE (GaKThl U POPMYIIBI TIPU PEIICHUN

BBIYUCIIATH HCIIOJIb30BAHNEM

MCTOA0B;, NPHUMCHATH CJIOKCHU

3aaa4; OHCHUBATb BEPOATHOCTHU PEAJIbHBIX CO6LITPII>1; 3HAaKOMCTBO CO

CJIy‘-IElfIHBIMPI BCIINYMHaAMU, YMCHUE NIpUBOANUTH IIPUMEPLI

MPOSBJICHUS ~ 3aKOHA  OOJNBIIMX  YHCEI B MPUPOITHBIX
1 OOIIECTBEHHBIX SIBJICHHUAX,

[1P614. YMmenue BbIOMpaATh MOAXOMSAIIMA W3YYCHHBIH METOM IS
pelieHus  3ajJa4yd, paclo3HaBaTh MaTeMaTHYECKHE  (haKThI
U MaTeMaTHYecKhe MOJETH B TPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX, B HWCKYCCTBE, YMEHHE IMPHUBOJUTH IMPHUMEPHI
MaTeMaTUYECKUX OTKpPBITUI pOCCHiCKOI u MHPOBOM

MaTeMaTU4eCKOMN HAaYKH

OK 05. OcymecTBiiTh yCTHYIO U
MICEMEHHYI0 KOMMYHUKAIIUIO

Ha TOCY/IapCTBEHHOM SI3bIKE
Pocculickoit @enepanuun

C y4eTOM 0COOEHHOCTEH COLMaTbHOIO
1 KyJITYPHOTO KOHTEKCTa

JIngnocTHbIE pe3yabTaThl

B YaCTHU: 3CTETUYECKOr0 BOCIIUTAHMUS:
- 3CTETUYECKOE OTHOIIEHHE K MHpY, BKIIOUYasl ICTETUKY ObITa,
Hay4YHOIO0 M TEXHUYECKOIO TBOPYECTBA, CIOpPTa, TpyAa MU
0O0IIeCTBEHHBIX OTHOILICHHIA;

- CHOCOOHOCTh BOCIIPMHUMATH pa3IM4YHbIE BHIBI MCKYCCTBA,
TpagULMU U TBOPYECTBO CBOETO U APYIMX HApOOB, OLIYIIAThH
3MOLIMOHAIILHOE BO3AECHCTBUE UCKYCCTBA,

MeTtanpeaMeTHbIE PE3YIbTATHI JOJKHBI OTPAYKATh:

JOJIDKHBI OTpaxaTb

[1P61. Bragenne MeTo1aMu JOKa3aTeIbCTB, AITOPUTMAMHU PEIICHIS
3ama4; yMeHHe (QOpPMYIHpOBATh ONpEIeNeHUsl, AaKCHOMBI U
TEOPEMBI, IPUMEHSTh UX, IPOBOJUTH JIOKA3aTEIbHBIC PACCYKICHUS
B XOJI€ PEILIeHUs 3a/1a4;

[TP68. Ymenue omeprupoBaTh MOHATHAMH: CIyYaHHBIA OIBIT M
Clly4aiiHOe COOBITHE, BEPOSATHOCTh CIY4YailHOrO COOBITHS;, yMEHHE
BBIYHCIIATh  BEPOSITHOCTh C  HWCHOJB30BAaHHEM TIpadUuecKux
METOJIOB; TIPUMEHATh (QOPMYJIBI CIOKEHHS W  YMHOXEHHUS
BEpOATHOCTEH, KOMOMHATOpHBIE (DaKThI U (OPMYJIIBI TIPY PELICHUN
3aJla4; OIICHMBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; 3HAKOMCTBO




OBnanenue YHHUBEPCATbHBIMU KOMMYHHUKATUBHBIMH
INEUCTBUSIMU:
a) obmenue: - OCYIIECTBIIATh KOMMYHUKAIAH

BO BceXx cepax KU3HHU;

- pacno3HaBaTh HeBepOAIBHBIC CPEACTBA OOIICHUS, MOHUMATh
3HAUCHHE COLMAJBHBIX 3HAKOB, PACIO3HABATH MPEANOCHUIKA
KOH(JIUKTHBIX CUTYalldil U CMATYATh KOH(IUKTHI;

- pa3BepHYTO M JIOTUYHO H3JaraTb CBOIO TOUYKY 3pEHHS C
HCIIOJIb30BaHNEM SI3BIKOBBIX CPEJICTB

co CHy‘IaP’IHLIMPI BCIIMYMHaAMH; YMCHHUEC TMPUBOJAUTL NPUMEPHLI

NpOSBJICHUA  3aKOHAa  OONBIIMX  YHCel B  MPHPOIHBIX
1 OOILECTBEHHBIX SIBICHUSIX;
[IP69. VYmeHue omnepupoBaTh MOHSATHAMH: TOYKa, MpsMas,

IJIOCKOCTh, MPOCTPAHCTBO, BYTPAHHBIN YTOJ, CKPEIIHMBAIOIIAECS
NpsMble, MapPAJUICIbHOCTh U MEPHCHIUKYJISIPHOCTh  HPSMBIX
U TUIOCKOCTEH, yroll MEXJy HPSMBIMH, YTOJd MEXAy MpsSMOn
W THIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSIMH, PACCTOSHHAE OT TOYKH
JI0 TUTOCKOCTH, PAcCTOSIHUE MEXIy MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMHM, YMEHHE HCIIOJIb30BaTh MPHU PEIICHUW 3ajad
M3y4YeHHbIE (DaKTHl M TEOPEMBI IIAHUMETPHH, YMEHUE OIICHUBAThH
pasMepbl 00BEKTOB OKPYKAIOIIET0 MUPA;

[1P610.  YmMenuwe omepupoBaTh TNOHATUSIMH: MHOTOTPAHHUK,
CeYeHHE MHOTOTpPaHHHMKa, KyO, TWapaelenunen, IMpu3Ma,
nupaMuaa, GUTrypa W IMOBEPXHOCTh BpAIIEHUS, IWIAHIP, KOHYC,
miap, cdepa, cedeHuss GUrypsl BpaIIeHHUs, IIIOCKOCTh, KaCAIOIIAsACs
cdepbl, MWIMHIpPA, KOHYCa, IUIOMAAh MOBEPXHOCTH MUPAMUJIbI,
MPU3MBI, KOHyCa, IWIMHApA, IUIomans cdepbl, o0beM Kyoa,
NPSIMOYTOJILHOTO  Mapajuleenuiena,  OUPaMUibl,  MPU3MBI,
UWIMHJpPA, KOHYCa, IIapa; YMEHHE W300pakaTh MHOTOTPAHHUKU
Y TIOBEPXHOCTH BpAIICHHUS, WX CEYCHUS OT PYKH, C ITOMOIIBIO
YepTE)KHBIX HMHCTPYMEHTOB U JIIEKTPOHHBIX CPEJCTB; yMEHHE
pacro3HaBaTh CHMMETPHUIO B TIPOCTPAHCTBE; YMEHUE PACIIO3HABATD
MIPaBUIILHBIC MHOTOTPAHHUKY;

[1P611 YMeHue  omnepupoBaTb — MOHSATHUAMM: JIBUOKEHUE
B [IPOCTPAHCTBE, ITOI0OOHBIE PUTYPHI B TPOCTPAHCTBE; UCIIOIH30BAThH
OTHOIIICHUE IIJIONIa/IeH MOBEPXHOCTEH 1 00BEMOB OJJOOHBIX (pUTYP
IIpH PEIIeHUH 3a/1a4;

[IP612. YMeHHE BHIYHCIATH TEOMETPUUSCKHUE BEIMYWHBI (JJTHHA,
yroj, IJOMagb, OOBEM, IUIOMAAb MOBEPXHOCTH), HCIOJIb3YS
W3Y4YEeHHBIE (DOPMYIIBI U METOIBL;

[IP613. VYMeHue omepupoBaTh TOHATHAMH: IPSIMOYTOIBHASI
CUCTEMa KOOPJAWHAT, KOOPJMHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE IPOU3BEICHHE, YTOJl MKy BEKTOpaMH, CyMMa
BEKTOPOB, IIPOM3BEICHNE BEKTOPA HA YHCIIO; HAXOAWUTD C TIOMOIIBI0
M3y4YEHHBIX (HOPMYIT KOOPAMHATHI CepelMHbI OTPe3Ka, PacCTOsSHHE
MEXJ1y IByMsI TOUKaMH;

[1P614. VYwmeHuwe BHIOMpAaTh NOAXOAANINN W3YYCHHBIA METOJ
IUIS peIleHrs 3aJadd, pacro3HaBaTh MareMaTHdeckue (axThl
U MareMaTHYeCKUE MOJCIM B TMPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B HMCKYCCTBE; YMEHHUEC TPHUBOJUTH  IMPHUMEPHI




MaTEMaTHYECKUX  OTKPBITUI
MaTEMaTU4YECKOM HAYKH

poccuiickoi u MHPOBOH

OK 06. [TposBIISITh TpaskIaHCKO-
MaTPUOTHYECKYIO MTO3UITHIO,
IMEeMOHCTPUPOBATH OCO3HAHHOEC
[TOBEICHHUE

Ha OCHOBE POCCUMCKHUX JIyXOBHO-
HPaBCTBEHHBIX IICHHOCTEH, B TOM
qHCIIe

C y4eTOM TapMOHHU3AIIUU
MEKHAITHOHATHHBIX

1 MEXPENTUTHO3HBIX OTHOIICHUIA,
[IPUMEHSTH CTaHIAPTHI
AHTHKOPPYIIIMOHHOTO TTOBEICHUS

JImdaHOCTHBIE PEe3yNBTATHI IOJDKHBI OTPAXKATh B YACTH:

- TPaXIAHCKOTO BOCIHTAHUA: TPUHATHE TPATAIMOHHBIX
HAI[MOHAIBHBIX, OOIIEYETOBEYCCKUX TyMaHUCTHYCCKUX U
JIEMOKPATHIECKUX IIEHHOCTEH;

-TIAaTPUOTUICCKOTO BOCTIMTAHHS:

LICHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM,
HUCTOPUYECKOMY M TIPUPOJAHOMY HACIEAUIO, TaMsATHUKaM,
TpagumusaM HapomoB Poccuu, noctmkenusMm Poccnn B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX U TPYIIE;

MertanpeaMeTHbIE PE3YNbTATHL JOKHBI OTpaXkaTh: OBlageHne

YHUBEPCAJIbHBIMU  PETYJISATUBHBIMH  JICHCTBHSMHU: B)
SMOIIMOHAJILHBIN UHTEJIIEKT, Mpeanoiararonui
¢(hOpMHUPOBAHHOCTS:

--CaMOCO3HaHUsl, BKIFOYAOIIEr0 CIIOCOOHOCTh MMOHUMAThH CBOE
SMOIIMOHATIFHOE COCTOSHUE, BUAETH HAIIPABIICHUS Pa3BUTH
COOCTBEHHOH 3MOIIMOHATIBHOW c(epbl, ObITh YBEpCHHHIM B
ce0e;

- CaMOPETYJINPOBaHHUS, BKIIOYAIOIIETO CAMOKOHTPOIIb, YMEHHE
MIPUHAMATH OTBETCTBEHHOCTD 32 CBOE MOBEACHNE, CITOCOOHOCTD
a/1alITUPOBAThCS K SMOLIMOHATIBHBIM M3MEHEHUSIM
Y TIPOSIBIISITh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

- BHYTpPEHHEW MOTHBAIlMW, BKIIOYAIOIIEH CTpEMIICHHE K
JIOCTHKEHHUIO LIETH M YCIEXy, ONTUMHU3M, MHUIHNATHBHOCTH,
YMEHHE JEMCTBOBATh, HCXOS U3 CBOUX BO3MO>KHOCTEH;

- DOMNAaTW{, BKIIOYAIOMIEW  CIOCOOHOCTh  MOHUMATH
SMOLIMOHAJIFHOE COCTOSIHME JAPYTUX, YYUTBIBATH €ro IpH
OCYILIECTBJICHUH KOMMYHHUKAIMH, CIIOCOOHOCTh K COYYBCTBHIO
1 COIIEPEKUBAHUIO;

- COLUMANbHBIX HABBIKOB, BKIIOYAIOMIUX CHOCOOHOCTDH
BBICTPaWBaTh OTHOIIEHHSI C JIPYTUMH JIOABMH, 3a00THUTHCH,
MPOSIBIISITH HHTEPEC U pa3peliaTh KOHPIUKTHI

[1P61. Bnagenue MeToiaMu 10Ka3aTeNIbCTB, AITOPUTMAMU PEIICHUS
3ama4y; yMeHue (GOpPMYITUPOBaTH  OINPENEICHUS, aKCUOMBI
W TEOpeMbl, TMPUMEHATh WX, IMPOBOJUTH JOKa3aTelbHBIC
paccyX/IeHus B X0/I€ PEUICHHS 3a/1a4;

[1P64. YMmenue onepupoBaTh MOHATHAMHU: (YHKIUS, HETIPEPBIBHAS
(hyHKIHS, TPON3BOIHAS, TEpBOOOpa3Has, ONpeIeIICHHBIN HHTETPa;
YMEHUE HAaXOAWTh TPOM3BOJHBIC DJIIEMEHTAPHBIX  (YHKIHUA,
HCIIOJIB3Ys CIIpaBOYHBIE MaTepHajbl; HCCIeN0BaTh B MPOCTEHUIINX
cry4asx (YHKIMM Ha MOHOTOHHOCTh, HAaXOIWTHh HaWOOJbIINE
W  HaUMEHBIIWE 3HA4YCHHWS  (DYHKIMH; CTPOUTh Tpaduku
MHOTOYJICHOB C HCIIOJB30BAaHHEM allllapara MaTeMaTH4eCKOro
aHajuM3a; MPUMEHATh NPOM3BOAHYIO TMPHU PELICHHU 3ajgad
Ha JBWKEHHE; pemaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3aJadu
Ha HauOOoNbIINEe M HAaMMEHBIINE 3HAUYEHUS, Ha HaXOXKICHHUE ITyTH,
CKOpPOCTH U YCKOPEHUS;

[1P66. YMeHue pemaTh TEKCTOBBIC 3a/1a4ll Pa3HBIX THUIOB (B TOM
YHUCclie Ha MPOIEHTHI, IOJMM ¥ 4YacTW, Ha JBW)KEHHE, paboTy,
CTOUMOCTb TOBapOB W YCIYr, HAJIOTH, 3aJadyd U3 00JacTu
yhOpaBlieHUS JIMYHBIMH M CEMEHHbIMH (PHHAHCAMH); COCTaBIISTH
BBIPQXEHHUSI, ypaBHEHUS, HEPABEHCTBA U MX CHCTEMBI 110 YCIOBHUIO

3aJaud, HCCIEN0BaTh IIOJYYEHHOE pEIIeHWEe U  OLIEHUBAThb
MPaBIONOJ00HOCTh PE3YNbTaTOB;
[1P67. YMeHue ONEepUPOBATh MOHSATUSIMU: cpenHee

apudmMernveckoe, MeraHa, HaNMOOJIbIIIEE U HANMEHBIIIee 3HAUEeHUS,
pa3max, Jucrepcusi, CTaHAapTHOE OTKIOHEHHE YHCIIOBOro Habopa;
yMEHHE W3BJIEKATH, MHTEPIIPETUPOBATH nHpOpMaLHIO,
MPEACTABIICHHYI0O B TaOJMIax, Ha JguarpamMmax, Trpadukax,
OTPaXKAIOIIYI0 CBOWCTBA pEANBHBIX TMPOIECCOB U  SIBICHHIA;
MPeACTaBIATh WHPOPMALMIO C HOMOLIBIO TAaOJNWI M AHUATPAMM;
WCCIIeIOBaTh  CTaTHCTUYECKWE  JaHHbIe, B TOM  YHUCIe
C MMPUMEHEHHEM TrpaUIeCKUX METOJIOB U JIEKTPOHHBIX CPEJICTB;

[1P68. VYmeHue omnepupoBaTb MOHATUSMH: CIyYalHBIA OIBIT
U CIly9aiiHO€ COOBITHE, BEPOSITHOCTD CITYYaiflHOTO COOBITHS, YMEHHE
BBIUHCIISTh BEPOSTHOCTh C  HWCHOJB30BAaHHEM TpadUIecKux
METOJIOB; TNPHUMEHATH (OPMYNBI CIOXKEHUS W  YMHOXCHHUS
BEpOSITHOCTEH, KOMOMHATOpHBIE (DAaKTHl ¥ (POPMYIBI IPU PEIICHUH
3a/1a4; OIEHWBATh BEPOATHOCTH PEaTbHBIX COOBITHI; 3HAKOMCTBO
CO CIIyYailHBIMHM BeNWYMHAMH, YMEHHE TPHBOJHUTH TPUMEPHI




MPOSIBIIEHUSI ~ 3aKOHAa  OOJBIINX
1 OOIIECTBEHHBIX SIBICHUSX;

[1P614. VYwmeHue BHIOMpATh NOAXOAAIIUN W3YYCHHBIH METOJ
JUIS  pelleHdus 3aJady, pPaclo3HaBaTh MaTeMaTU4ecKue (aKThl
W MaTeMaTHYeCKHe MOJENH B NPUPOAHBIX U OOIIECTBEHHBIX
SIBJICHUSIX, B  HMCKYCCTBE; YMEHHE TPUBOAUTH  HPUMEPHI
MaTEeMaTHYECKUX  OTKPBITUH  POCCHMICKOW M MHMpOBOH
MaTeMaTHYeCKOW HayKu

yhucel B TNPHPOIHBIX

OK 07. ConeiicTBOBaTh COXpaHEHHIO
OKpYy>Karoleil cpensl,
[pecypcocOepexeHHI0, TPUMEHSTh
BHAHUA

06 HN3MCHCHUM KiIMMATa, NIPUHIUIIbL
OEpEIKITNBOTO MPOU3BO/ICTBA,

b pekTHBHO IEICTBOBATH

B UPE3BBIYANHBIX CUTYyaLUAX

JlmdaHOCTHBIE  pE3yNIbTaThI
9KOJIOTHYECKOTO BOCTIMTAHUS:
- AKTUBHOE HENpUATUE [EHUCTBUH,
OKpYyXaroleH cpee;

- YMEHHE TPOTHO3MPOBATH HEOJIATONPHUATHBIC YKOJIOTHICCKHE
MOCJIENICTBUSA TPEANPUHUMAEMBIX JIeHCTBUIM, MPeIoTBpaIlaTh
ux;

- pacmmpeHwue
HaIpaBJICHHOCTH;
MertanpeaMeTHbIE PE3YNbTATHl JOJKHBI OTpaXkaTh: OBianeHue
YHUBEPCATHHBIMHI YY€OHBIMI TTO3HABATEIHHBIMU ICHCTBUSMHU:
0) 0a30BbIE HCCIICIOBATEIIbCKUE TCHCTBHS:

- pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMbI C YYETOM aHAJIN3a
UMEIOTIHXCS MaTepUaTbHBIX
1 HEMaTepHaIbHBIX PECYPCOB;

- OCYIIECTBIISATH IICJICHANPABICHHBIN MOUCK TIEPEHOCA CPEICTB

JOJDKHBI OTpaXXarb B  YacCTH:

MPpUHOCAIINX  BpCH

OITbITa JCATCIPHOCTH 3KOJIOTHIECKOMN

u croco0oB JEeHCTBUS
B MPpOo(heCCHOHANBHYIO CPEeNy;
- YMETh IIEPEHOCUTD 3HaAHUA B IMO3HABAaTCIbHYIO

Y TIPaKTUYECKYI0 00JIaCTH KU3HEICATSIIEHOCTH;

ORnajicHHe YHUBEPCATbHBIMU PErYJIATUBHBIMU JCHCTBHSIMU:
0) caMOKOHTPOJIb:

- J1aBaTb OLUCHKY HOBBLIM CUTyallUsIM, BHOCUTH KOPPCKTHBLI B
JIeSITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YILTATOB IENISIM

[1P61. Bnagenue MeTomamMu T0Ka3aTeIbCTB, AITOPUTMAMH PEIICHUS
3aga4; yMeHwe (OpPMYIHMPOBAaTH  ONPEACICHUs, aKCHOMBI
W TEOopeMbl, NPUMEHATb UX, MPOBOJUTH JOKa3aTeJbHbIC
paccy’KAEHUs B XO/€ PEIICHU 3a1a4;

[1P64. YMeHue onepupoBaTh MOHATHIMU: QYHKIHS, HEIPEepPbIBHAS
(dyHKUUS, IPOU3BOAHAS, IEPBOOOpa3Hast, ONpeACICHHBINA HHTETPaL;
YMEHHE HaXOAWTb NPOU3BOAHBIE JJIEMEHTAPHBIX  (YHKIHH,
WCIIONB3YS CIIPaBOYHBIE MaTepHajbl; HCCIEN0BaTh B MPOCTEUIINX
ciydasix (YHKIMM Ha MOHOTOHHOCTb, HAXOJWUTh HauOOIbIINE
W HauMEHbIIME 3HaueHHs (yHKUIMH; CTPOUTH  Tpaduku
MHOT'OYJICHOB C HCIIOJIB30BAHUEM ammapara MaTeMaTH4eCcKOro
aHaln3a; MPUMEHATh MPOM3BOJAHYIO TIPU PpEUIeHHH 337ay
Ha JBID)KEHUE; pelaTh [pPaKTUKO-OPUEHTHUPOBAHHBIE 3aJadu
Ha HauOONbLIME W HaUMMEHbINE 3HAYCHUS, HA HAXOXKICHUE IIyTH,
CKOPOCTH U YCKOPEHHUS;

[1P65. YMmenue onepupoBaTh NOHATHAMU: paloHaTbHas QyHKINA,
MokasartenbHasi GyHKLUs, cTerneHHas (QyHKUuus, Jorapupmudeckas
(byHKIHSI, TpUTOHOMETpUYEeCKue (GyHKIHH, oOpaTHBIC (QYHKITHH;
YMEHHE CTPOUTHh TpaduKyd H3y4eHHBIX (YHKIMHA, HCIIOJIBL30BATh
rpad¥Ky Py U3yYEHUH MPOLECCOB U 3aBUCHMOCTEH, IPU peIleHUN
3aja4 U3 Jpyrux y4eOHbIX IPeAMETOB U 3aa4 U3 PeaabHOM KU3HH;
BBIpaKaTh (HOPMYIIaMH 3aBUCUMOCTH MEXY BEIMUNHAMU;

[1P66. YMeHue pemiath TEKCTOBBIE 3aJaud Pa3HbIX TUIOB (B TOM
yyciae Ha MNPOLEHTH, JOJMM M YacTH, Ha IBIKEHHE, padoTy,
CTOMMOCTb TOBapOB M YCIYyT, HAJOTH, 33Ja4ydl W3 O0IacTH
yhOpaBlieHUs JIMYHBIMH M CEMEHHBIMH (PHHAHCAMH); COCTaBIIATH
BBIP)KEHHSI, YPAaBHEHUSI, HEPABEHCTBA M UX CHCTEMBI 110 YCIOBUIO
3aJaud, MCCIENOBaTh IIOJYYEHHOE peIIeHHEe ¢  OLIEHUBATh
MIPaBIONOA00HOCTh PE3yIbTaTOB;

[1P68. VYmenue omnepupoBaTh MOHATUSMH: CIyYalHBIH OIBIT
U CIy4aiiHO€ COOBbITHE, BEPOSTHOCTD CIyYalHOTO COOBITHS; YMEHHE
BBIUMCIIATh  BEPOATHOCTb C  HCHOJB30BAaHHEM TIpadUIecKux
METOAOB; MPHUMEHSITh (QOPMYJBI  CIOXKCHUS M YMHOKCHHS




BEpOATHOCTEH, KOMOMHATOPHBIE (DaKTHI U (OPMYJIIBI TIPY PEIICHUN
3a/1a4; OIIEHMBATh BEPOSATHOCTH pPEATbHBIX COOBITUH; 3HAKOMCTBO
CO CIy4YailHBIMU BEJIMYMHAMU;, YMEHHUE MPUBOIUTH MPUMEPHI
MPOSIBIICHVsI ~ 3aKOHAa  OONBIIMX  YUCel B TMPHUPOJIHBIX
1 OOIIECTBEHHBIX SIBICHUSX;

[1P69. VYmenue onepupoBaTh MOHATHAMM: TOYKa, TMpsMasd,
IJIOCKOCTh, HPOCTPAHCTBO, ABYTPAHHBIM YTOJ, CKpELIMBAIOIIKECS
MpsIMBlE, TapaJUIeNFHOCTh W MEePHEHIUKYIAPHOCTh  HPSMBIX
U IUIOCKOCTEH, Yrojd MEXJy IpsSIMbIMH, YIOJ MEXIy IpsAMOi
U TUIOCKOCTBIO, YTOJl MEXIY IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU
JIO0 TUTIOCKOCTH, PACCTOSHUE MEXIY MPSMBIMU, PACCTOSHHE MEXIY
IUIOCKOCTSIMM;, YMEHHE HCIIOJIb30BaTh MPH pEIIeHUH 3ajad
U3YYCHHBIC ()aKThl U TEOPEMbI IJIAHUMETPHH, YMEHUE OIICHUBATh
pa3Mepsl 00BEKTOB OKPYKAIOIIETO MHPA;

[1P610. YMeHue onepupoBaTh IMOHATUSIMU: MHOTOIPaHHUK,
CeueHWe MHOTOIpaHHHMKA, KyO, Mapajuiesienunes, IMpHu3Ma,
nupamuaa, GUrypa W MOBEPXHOCTh BpAIICHUS, IWIMHJD, KOHYC,
map, cdepa, cedeHnss PUrypsl BpalleHns, MI0CKOCTh, KaCAIOIIAsACs
chepbl, MWIMHAPA, KOHYCa, IUIOMIAAb MOBEPXHOCTH IMHUPAMHUJIbI,
MPU3MBI, KOHyCa, I[WIMHApA, IUIOmanb cdepbl, o00beM Kyoa,
MPSAMOYTOIILHOTO  TMapajuleienuIesa,  MUPaMUAbl,  MPU3MBL,
OWIMHApPA, KOHyCa, IIapa; yMEeHHe W300pakaTb MHOTOTPaHHUKH
U TOBEPXHOCTH BpAICHHUSA, UX CEUYCHHUS OT PYKH, C IOMOIIBIO
YEPTEKHBIX HHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHUE
pacrno3HaBaTh CHMMETPHIO B MPOCTPAHCTBE; YMEHHE PACIO3HABATH
MIpaBUIHHBIC MHOTOTPAHHUKH;

I1P611 YMeHHe  OonepupoBaTh  IOHATUSAMU: JBIDKCHUE
B IIPOCTPAHCTBE, M0I00HBIE PUTYPHI B IPOCTPAHCTBE; UCIIOIH30BATh
OTHOIIICHHUE IO/ TTOBEpXHOCTEH M 00HEMOB ITOAOOHBIX QUTYP
MIpU PEIICHUH 3a]1aY;

[1P612. YMeHue BBIYUCIATh I€OMETPHYECKUE BEIMYUHBI (IJIMHA,
yToJI, IUIOMIaab, OOBEM, IUIOMAAb TIOBEPXHOCTH), WCIIONB3YS
U3y4YeHHBIC (DOPMYITBI U METO/BIL;

[IP613. VYmMeHue omepupoBaTh MOHATHIMU: TPSIMOYTOJIbHASL
CHUCTeMa KOOPAWHAT, KOOPJMHATHI TOYKH, BEKTOp, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE IPOU3BEACHNE, YTOJl MKy BEKTOpaMH, CyMMa
BEKTOPOB, POU3BEACHNE BEKTOPA HA YHCII0; HAXOAUTD C IIOMOIIBIO
M3YYCHHBIX (DOPMYN KOOPIWHATHI CEPEIMHBI OTPE3Ka, PacCTOSTHHE
MEXy IBYMS TOUKaMH;

[1P614. VYmeHue BbIOMPATh TMOAXOAAIIMN H3YYCHHBIH METOJ
JUIS pellCHHs 3aJ1ayd, pPacro3HaBaTh MaTeMaTH4ecKue QakThl




SABJICHUAX, B HCKYCCTBC,

yMeHue

U MaTeMaTHYECKHE MOJENIH B IPUPOIHBIX M OOIIECTBEHHBIX
NPUBOJNUTE  NPUMEPHI

MaTeMaTUYECKUX OTKPBITUH pOCCHIICKOI u MHPOBOU
MaTeMaTHYECKON HAayKH
2. CrpyKTypa H coaep:kaHue TUCHUTIINHBI
2.1 O0beM yueOHOM AMCUMIIJIMHBI M BUABI padoT
O6beM yuebHOI paboTHI, Yac.
Buiel yueGHoM paboTh B T. 4. II0 cEMecTpam
BCETrO
1 2
YueOHast Harpy3ka o0yJaroNuXCcs BCEro, B TOM YHCIIE: 252 97 155
JIEKIIAU 112 42 70
MPaKTUYECKUE 3aHATUS 112 42 70
CamocTrosTensHas paboTa oOyyaromuxcs 12 5 7
KOHCYJIbTALIUH 4
MPOMEKYTOUYHAs aTTECTaIUs 6 6
®DopMBI IPOMEKYTOTHON aTTECTAIIH DK3aMeH DK3aMeH
2.2 TemaTu4ecKHuii MJIaH U CO/iepPKaAHUeE U CHUILTHHBI
[IpencTaBuTh TEMaTUYECKH TUIAH U COACPKAHUE JUCITUTUITMHBI B JOpME TAOITHIIBI:
HanmeHnoBanme Conep:kanue yueOHOro MaTepuaJia O0bem| ®opmupyem| DPopmbl
Pa3aesioB U TeM 4acoB 18 (¢ TEKYILIero
KOMIICTEHIIM| KOHTPOJIA
U

Pasnen 1. [loBTOpeHne Kypca MaTeMAaTHKH OCHOBHOI IIKOJIbI




Tema 1.1 Leas u 3axa4u Jlexuusi: OK 01, OK 0]
MATeMATHKH IPH 0CBOCHHH [{ens u 3aaun MaTEMATUKK PYU OCBOCHUU CHIEIMaIbHOCTH. ba3oBbie 3HaHUS U 02, OK 03,
CITeHAILHOCTHL yYMEHHs 110 MaTeMaTHKe B IPO(eCcCHOHANBHOI 1 B TIOBCEIHEBHOM OK 04, OK
Ynciia U BbIYUCIeHHS nesTeNbHOCTH. JleficTBUS HaJl OJOKUTENBHBIMU U OTPULIATEIbHBIMU 05, OK 06,
YKCIIaMU, C OOBIKHOBEHHBIMU U AECATUYHBIMU ApooOsimu. JleicTBust co OK 07
cTeneHsIMH, (GOPMYJIIbI COKPAIIEHHOTO YMHOXKEHUS.
Tema 1.2 Jleknus: OK 01, OK O
ITpoueHTHBIE BHIYMCIEHHUS. [IpocTeie TPOIEHTHI, pa3HbIE CIOCOOBI WX BBIYUCICHUA. JIWHEHHBIC, 02, OK 03,
YpaBHeHHs U HEPABEHCTBA KBaJ[paTHBIC, TPOOHO- TMHEHHBIC YPABHECHUS 1 HEPABCHCTBA. OK 04, OK
05, OK 06,
OK 07
Tema 1.3 [TpodeccronanbHO-OpUEHTUPOBAHHOE COIEPIKAHUE: OK 01, OK O
IIpoueHTHBIEC BEIYUCICHUSA B [Ipocteie u cnoxHbie TPOUEHTHI. I [poleHTHBIE BEIUKCIIEHMS B 02, OK 03,
leO(l)CCCl/IOHaJII)HbIX 3ajJayax HpO(beCCI/IOHaJ'II)HI)IX 3agadax. OK 04, OK
05, OK 06,
OK 07
Tema 1.4 IpakTH4eckoe 3aHATHE: OK 01, OK 113
Pemenue 3axa4. Bxoanoii Brruncnenus u npeobpa3oBanus. YpaBHEeHUs U HepaBeHCTBaA. ['eometpus Ha 02, OK 03,
KOHTPOJIb MJIOCKOCTH. OK 04, OK
05, OK 06,
OK 07
Pasznen 2. [Ipsimble U TUIOCKOCTH B mpocTpaHcTBe. KoopamHaTthl M BeKTOPbI B MIPOCTPAHCTBE
Tema 2.1. Jlexknmsi: OK 01, OK e
OcHOBHbIE  TOHATHS [Ipenmer crepeomerpuu. OCHOBHBIE MOHATHS (TOYKA, MIPsIMasi, IIIOCKOCTb, 02, OK 03,
cTepeoMeTpHH. pocTpancTBO). OCHOBHBIE aKCUOMBI  cTepeomeTpuu. Ilepecekaromuecs, OK 04, OK
Pacnono:xkenne npsAMbIX U napaJuieNibHbIe U CKPEIIUBAIOIINECS MPsIMbIE. YTOJI MEXY MPSIMBbIMH B 05, OK 06,
IJIOCKOCTei npoctpanctse. [lepneHaukynsipHOCTb NpsiMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE OK 07
(bUTypBHI.
Tema 2.3. Jlexkuusi: OK 01, OK o)
IlepnenguxyasipHocTh NpsaMbIX, | [lepnennukynspusie npsmeie. [lapannensHeie npsiMble, TepIeHINKYIIPHbIE K 02, OK 03,
NPSAMOI ¥ ITIOCKOCTH, m1ockocTy. [Ipru3Hak nepneHauKyIsipHOCTH MPSIMOM U TUIOCKOCTH. OK 04, OK
IJIOCKOCTel 05, OK 06,

OK 07




Tema 2.4. Jlexknusi: OK 01, OK 0)
Iepnenaukyasip u HakJaoHHas.  [[lepneHIUKYIAp U HaKJIOHHAsA. Teopema o Tpex NepHeHIuKyJIIpax. Yol 02, OK 03,
Teopema o Tpex MEXKy IPSIMOU U INIOCKOCTBIO. YTOJI MEXAY IJIOCKOCTSIMHU. OK 04, OK
NeprneHIMKYJIApax [lepnienquKyIsipHBIC 05, OK 06,
MJI0CKOCTH. PaccTosiHMS B MpOCTpaHCTBeE. OK 07
Tema 2.5. Jlexkumsi: OK 01, OK 113
Koopaunarsi u JlekapToBbl KOOpJIMHATBI B MPOCTPAHCTBE. BEKTOphl B MNPOCTPAHCTRBE. 02, OK 03,
BEKTOPbI B CrokeHue M BBIYMTAHHE BEKTOPOB. YMHOXXEHHME BEKTOpa Ha YHUCIIO. OK 04, OK
NMPOCTPAHCTBE CxansapHO€ NMPOU3BEICHUE BEKTOPOB. 05, OK 06,
IIpakTH4yeckoe 3aHsATHE: OK 07
[Ipocreiinye 3a7a4u B KOOPAMHATAX.
Tema 2.6. IIpogdeccuoHaIbHO-OPUEHTHPOBAHHOE COAEPKAHUE: OK 01, OK 0
IIpsimble ¥ MJIOCKOCTH B B3anmHoe pacnosioxkeHue npsiMbIX B pocTpaHcTBe. [lapamienbHOCTh npsiMoit 02, OK 03,
NMPaKTHYECKHX 33a4aX M IUIOCKOCTH, TNapauieIbHOCTh  IUIOCKOCTEH,  MNEPIECHIUKYISIPHOCTh OK 04, OK
II0CcKoCTe. PacnonioxkeHue nmpsMbIX M IUIOCKOCTEH B OKPYXAIOLEM MHUpPE 05, OK 06,
(mpupoze, apXUTeKType, TEXHUKE). OK 07
Pelnienue npakTMKO-OpUEHTUPOBAHHBIX 3a1a4.
Tema 2.7 Jlekuus, [IlpakTuyeckoe 3ansiTue: OK 01, OK KP
Pemenue 3axau. [lpsimble n Pacnonoxenne MIPSIMBIX u IJIOCKOCTEM B MPOCTPAHCTBE. 02, OK 03,
IUIOCKOCTH, KOOPAMHATHI U [lepneHIUKYISPHOCTHN NAPAIEIBHOCTh MPSIMBIX U IMJIOCKOCTEH. JlekapToBbI OK 04, OK
BEKTOPHI B KOOpAMHATBl B MpocTpaHCTBE. BekTopsl B mpoctpaHcTtBe. CrokeHue u 05, OK 06,
NMPOCTPAHCTBE BBIYMTAaHUE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha 4Kciio. KoopauHaTel BEKTOpa. OK 07
Pa3nea 3. Ctenenn u kopuu. CTeneHHas, noka3arejibHas uJorapupmuyeckas pyHKuu.
Tema 3.1 Jleknus: OK 01, OK 0
Crenennas pyHKIHSA, ee [ToHsiTHE KOPHS N-0i CTENEHU U3 AEHCTBUTEIBHOIO ynciaa. OyHKIUN y = Vx n 02, OK 03,
cBoiicTBa. [IpeoGpaszoBanue ux cBoiicTBa u rpaduku. CBoicTBa KOpHS N-Oi CTENEHH. OK 04, OK
BbIPAKEHUI € KOPHSAMM N-0i TpakTueckoe sansrue: . 05, OK 06,
[Tpeobpa3oBaHue HPPAIMOHATBHBIX BBIPAKCHUN OK 07
CTeNneHu
Tema 3.2 Jlexknusi: OK 01, OK (0]
CgoiicTBa cTeneHu C [TonsiTHE CTENEHH C pallMOHAIBHBIM MoKa3ateneM. CTeneHHble (PYHKINH, UX 02, OK 03,
PALMOHAJIIBHBIM U CBOICTBaA ¥ rpauKH. OK 04, OK
AeHCTBUTENbHBIM MOKa3aTeasiMu | [IpakTuueckoe 3ansTHE: 05, OK 06,
[Toctpoenne rpaguKoOB CTENEHHBIX (YHKIIUH. OK 07




Tema 3.3 Jlexkums: OK 01, OK KP
Pemienne nppanmoHaabHbIX PaBHOCHJIBHOCTB MppaALlMOHATBHBIX YPAaBHEHUH. 02, OK 03,
yYpPaBHeHM IIpakTnyeckoe 3ansATHE: 8 0K 04, OK
Mertoabl penieHust ippalMOHAIbHBIX YPaBHEHUM. 05, OK 06,
OK 07
Tema 3.4 Jlekuusn: OK 01, OK KP
Iloka3arenbHas QpyHKUHA, ee CreneHb C NPOU3BOJBHBIM JACHCTBUTEIBHBIM MOKazareneM. OmpeneneHue 02, OK 03,
CBOliCTBA. MOKa3aTedbHOH (YHKIMM M €€ CBOWCTBAa. 3HAKOMCTBO C MpPHUMEHEHHEM OK 04, OK
Iloka3aTenbHbIC yPABHEHUS U MoKa3aTelbHON (QyHKIUH. 05, OK 06,
HEepPaBeHCTBAa IIpakTH4yeckoe 3aHsATHE: 10 0K 07
Pemrenne moka3aTenbHbIX YPaBHEHHH METOJIOM YPAaBHUBAHMS IOKa3aTelew,
METOJIOM BBEICHHS HOBOH TepeMeHHOW, ()YHKIMOHAIBHO-TPaPUISCKIM
METOJIOM.
PemieHne nokasaresnbHbIX HEPAaBEHCTB
Tema 3.5 Jleknusn: OK 01, OK 113
Jlorapudgm yuciaa. CpoiictBa Jlorapudwm uucna. CroiicTa JiorapudMoB. 02, OK 03,
Jorapugmos Onepanus norapudmuponanus. [IpakTuyeckoe 3ausiTue: Beruncnenue 4  |OK 04, OK
norapu@mos. 05, OK 06,
OK 07
Tema 3.6 Jlexkums: OK 01, OK 13
Jlorapupmuueckas ¢pyHkuus, ee |Jlorapupmuueckas QyHkuus u ee cBoiicTa. [lonsTue norapupmmuueckoro 02, OK 03,
cBoiicTBa. Jlorapugmudeckne ypaBHeHusA. Onepanus MNOTEHIUPOBAHUS. OK 04, OK
YPaBHEHHs, HEPABEHCTBA. IIpakTnyeckoe 3ansaTHe: 11 |05, OK 06,
Tpu  OCHOBHBIX Me€TOAa peUieHWs JorapuMUYECKHX  ypaBHEHUM: OK 07
(GYHKIIMOHATBHO- TpadUYeCKuil, METO ] TOTEHIIUPOBAHKSI, METO]I BBEICHHS
HOBOM nepeMeHHoM. JlorapupmMudeckue HepaBeHCTBA.
Tema 3.7 IIpogdeccuoHaIbLHO-OPUEHTHPOBAHHOE COAEPKAHUE: OK 01, OK 113
JlorapudmsbiB npupoae u Texuuke [I[pumenenue norapudma. Jlorapupmudeckas 02, OK 03,
crvpais B pupoje. Ee Maremarnueckue CBOUCTBA. 4 |OK 04, OK
05, OK 06,
OK 07
Tema 3.7 ITpodeccrnoHaTIBLHO-OPHEHTUPOBAHHOE COAEPKAHME: OK 01, OK 0]
Jlorapu¢gmsbiB npupone u Texuuke [Ipumenenue norapudma. Jlorapupmudeckas ciupaib B IPUPOIC. 02, OK 03,
Ee MaTemaTnueckue cBOMCTBA. 4 |OK 04, OK
05, OK 06,

OK 07




Tema3.8 Jlexnms: OK 01, OK KP
Pemenne 3agau. CrenenHas, moka3aTenbHast U JjorapupmMudeckas GyHKIUH. 02, OK 03,
CreneHnHasi, noka3areJibHas U IIpakTH4yeckoe 3aHATHE: 6 |OK 04, OK
Jorapupmuyeckas pyHkuuu Pelenne ypaBHEeHHUI. 05, OK 06,

OK 07

Pa3nen 4. OcHoBbI TpUroHoMerTpuu. Tpuronomerpuyeckue (pyHKIUN
Tema 4.1 Jlexkmus: OK 01, OK (0]
Tpuronomerpuyeckne pynkuun |Paguannas wepa yria. IloBopoT TOukM BOKpYr Hauyala KOOpJIMHAT. 02, OK 03,
NPOU3BOJIBHOIO YIJIa, YHCIA OnpeneneHue cuHyca, KOCMHYCa, TaHM€HCA M KOTaHreHca. 3HAKU CHUHYca, » |[OK 04, 0K

KOCHHYCa, TaHI'€HCa M KOTAHICHCA II0 YETBEPTAM. 3aBUCUMOCTb MEKIY 05, OK 06,
CHUHYCOM, KOCUHYCOM, TAHT'€HCOM U KOTAHT'€HCOM OK 07
OJIHOTO M TOTO K€ YIJIa.

Tema 4.2 Jlexkmusi: OK 01, OK (0]
OcHoBHBIE TPUTOHOMETPHYECKHE | TpuroHoMeTprudeckue ToxaecTa. CHHYC, KOCHHYC, TAHT€HC U KOTAaHTeHC 02, OK 03,
TOXKIAECTBA YIJIOB. 4 |OK 04, OK

IIpakTnyeckoe 3ansaTHE: 05, OK 06,
ITpeobOpazoBanus IIPOCTENIINX TPUTOHOMETPUYECKHUX BBIPAKECHUM. OK 07

Tema 4.3 Jlekmusi: OK 01, OK 0]
Tpuronomerpuyeckne pynkunn, |O01acTb ONpeneNeHuss M MHOMKECTBO 3HAYEHUHl TPUTOHOMETPUUYECKUX 02, OK 03,

HX CBOMCTBA U rpaguKu ¢yHkuuid. YETHOCTh, HEYETHOCTh, MNEPUOJUYHOCTH TPUTOHOMETPUUYECKUX OK 04, OK

¢bynkumii. CBoiicTBa U rpaduku PyHKIUN y = COS X, y = sin X, y = tg X, y = ctg 6 05, OK 06,
X. Cxartue 1 pacTshkeHue rpaKoB TPUTOHOMETPUUYECKUX (DYHKIUH. OK 07
IIpakTH4yeckoe 3aHATHE:

[TpeoOpa3zoBanue  rpaduKOB TPUTOHOMETPHUECKUX (DYHKIMH.

Tema 4.4 Jexknus: OK 01, OK 0]
OGpaTtHbIe OO6patHbie TpuroHomerpudeckue GyHkuuu. Mx cBoiicTBa U rpaduKy. 02, OK 03,
TPUIOHOMeTpHYecKHe PYHKIUH 6 |OK 04, OK

05, OK 06,
OK 07

Tema 4.5 Jlexknus: OK 01, OK 113
Tpuronomerpuyeckue VYpaBHeHHE cOs X = a. YpaBHEHHE Sin X = a. 02, OK 03,
YPaBHEHUS H HEPAaBEHCTBA YpaBHeHue tg x = a, ctg X =a. OK 04, OK

IIpakTnyeckoe 3ansaTHE: 10 |05, OK 06,
Pemienne TpUrOHOMETPUYECKUX YPAaBHEHUN OCHOBHBIX THUIIOB: MPOCTEUILIHE OK 07

TPUTOHOMETPHUECKHUE YpaBHEHHs, CBOJALINECS K KBaIpaTHBIM., pellaeMble
pa3I0KEHUEM Ha MHOXKUTEIH, OAHOPOHBIE.
[TpocTeiiine TPUroHOMETPUUECKIE HEPABEHCTBA




Tema 4.6 Pemienue 3amau. I[IpakTu4yeckoe 3aHsTHE: OK 01, OK KP
OCHOBBI TPUTOHOMETPHH. [IpeoGpazoBanue TPUTOHOMETPUYECKHX BhIpakeHU. Pemenue 02, OK 03,
Tpuronomerpuyeckue TPUTOHOMETPUUECKUX YPABHEHUIN U HEPABEHCTB B TOM YHCIIE C 2 |OK 04, OK
bysHkumuu WCIIOJIb30BAaHUEM CBOMCTB (PYHKITUH. 05, OK 06,
OK 07
Pa3nes 5. [IponzBoaHasi u neppoodpazHast GyHKUHH
TemaS5.1 Jlexknmsi: OK 01, OK 0
INonsiTe NPOU3BOAHOM. [Tpupamenue aprymenra. [Ipupamenue pynkuuu. 3agauu, OpuBOAsIINE K 02, OK 03,
@opmyJibl U MPABHIA MOHATHUIO MPOU3BOIHOMN. OnpeiesieHne NPOU3BOAHON. AJITOPUTM OTHICKAHUS g |OK 04, 0K
auppepeHIUPOBAHUSA MIPOU3BOJIHOM. 05, OK 06,
[IpakTnyeckoe 3anaTHE: OK 07
®opmyasl quddepenunponanus. [Ipasuna qudpdepeHpoBaHus.
Tema5.2 Jlekuus, IIlpakTuyeckoe 3ansiTue: OK 01, OK e
IHonsiTHe 0 [Tonsitue HenpepriBHOU (yHKIIMU. CBOiicTBa HenpepbIBHON (GyHKUINU. CBA3b 02, OK 03,
HeNnpepbIBHOCTH (PYHKIIHUM. MEX1y HePEPBIBHOCTHIO U MU PepeHITnpyeMOCThI0 PYHKIIMY B TOYKE. 4  |OK 04, OK
MeTtoa nHTEpPBAIOB AJITOPUTM pEIICHHs] HEPABEHCTB METOJIOM 05, OK 06,
MHTEPBAJIOB. OK 07
TemaSs.3 Jexkuusi: OK 01, OK 113
I'eomeTpuueckmii u pusuyeckmii | ['eomerprueckuii CMbICT TPOU3BOIHON (PYHKIIUH — YIIIOBOI KO PUIIHEHT 02, OK 03,
CMBICJI IPOU3BOHOM KacaTelnbHOU K rpaduKy (yHKIUU B TOUKE. AIITOPUTM COCTaBJICHUS ¢ [OKO04,0K
ypaBHEHHS KacaTelbHOU K rpaduky pyHkmn y=f(X). 05, OK 06,
[pakTn4yeckoe 3ansATHE: OK 07
YpaBHeHHe KacaTeabHOU K TpaduKy QYHKITUH.
Tema5.4 Jlexumsi: OK 01, OK T
MOHOTOHHOCTH (PYHKIMH. Bospacranue n yObiBaHNE PYHKIIMHA, COOTBETCTBUE BO3PACTAHUS U YOBIBAHUS 02, OK 03,
Toukm 3xcTpeMyma (GYHKIIMHM 3HaKy TPOM3BOJHON. 3a1au HA MAaKCUMyM U MUHUMYM. AJITOPUTM 4  |OK 04, OK
UCCIIeIOBaHMS (YHKIIMH U TTIOCTPOCHUS €€ TpadrKa C TIOMOIIIBIO 05, OK 06,
MIPOU3BOHOM. OK 07
Tema 5.5 Jlexkuus, [lpakTuyeckoe 3ansiTue: OK 01, OK KP
HccnenoBanue GyHkuuii n HccnenoBanue QyHKIIMM HA MOHOTOHHOCTH U ITOCTPOCHHE TpaUKOB. 02, OK 03,
MocTpoeHue rpauKoB 12 |OK 04, OK
05, OK 06,
OK 07
Tema 5.6 Jlekuusi: OK 01, OK 0)
Hau6oabeen HauMeHblIee Haxoxxnenre HaubobIero 1 HaMMeHbILEro 3Ha4eHu (QyHKIUH. 02, OK 03,
3HaYeHus! QYHKIUU IIpakTn4yeckoe 3ansATHE: 6 OK 04, OK
[Toctpoenue rpaduKoB € UCIONB30BAaHUEM alapata MaTeMaTHYECKOTo 05, OK 06,




aHaJIn3a.

OK 07

Tema 5.7

OK 07

IIpodeccuoHaIbHO-OPHEHTHPOBAHHOE COAEPKaAHUE: OK 01, OK e}
Haxo:xjeHne onTuMaibLHOro Hanmensiniee u Hanbospiee 3Ha4eHne (PyHKIINH. 02, OK 03,
pe3yJbTara ¢ IOMOLIbI0 2 |OK 04, OK
NMPOU3BOIHOH B MIPAKTHYECKUX 05, OK 06,
3agavyax OK 07
Tema 5.8 Jlexmus: OK 01, OK 0)
IlepBooGpa3zHas GpyHKIIHM. O3HaKOMIICHHE C TTOHSATHEM WHTErpalia U iepBooOpa3Hoit mist GyHkun y=f(x). 02, OK 03,
IIpaBuia HaxoxKAEeHHs Tabnuna Qopmyn s HaxoXIeHHs] MepBooOpasHbiX. M3ydeHue mnpaBuia) OK 04, OK
NepBoodpasHbIX BBIYHCIICHHS IEPBOOOPA3HOI. 8 |05, 0K 06,
IIpakTHYeckoe 3anATHE: OK 07
Permenue 3a1a4d Ha CBSA3b IEPBOOOPA3HOM U €€ TIPOM3BOIHOM, BEIYUCIICHUE
nepBoOOpa3HOM /i TaHHOUW (PYHKITUH.
Tema 5.9 Jleknmsi: OK 01, OK 113
Inomaas KpuBOJIMHEHHOH 3amayn, IPUBOISAIINE K MOHATHIO OMPEEICHHOTO HHTETpaia — O BHIYUCICHUH 02, OK 03,
Tpanenuu. ®opmyna HeloToHa — iomanu KpUBOJIMHEWHOW Tpaneuuu. lloHsATHE ompenenéHHOro HHTErpaa. OK 04, OK
Jleiionuna [eomeTpryecKkuit 1 PU3NYECKHI CMBICI ONPEIEIEHHOro uHTerpaia. Gopmyial P 05, OK 06,
Herorona — JleiiOuuIa. OK 07
IIpakTHYeckoe 3aHsATHE:
Pemenvie 3a1a4 Ha MPUMEHEHUE WHTETPaJIA IS BRIYHCICHUS (PU3NICCKUX
BEJTMYMH U IUIOIIA e
Tema 5.10 I[IpakTn4yeckoe 3aHsiTHE: OK 01, OK T
Pemenne3anay. IllpousBoanas dopmynbel 1 ipaBuia nuddepenimpobanus. MccnenoBanne GyHKIui ¢ 02, OK 03,
1 1epBoodpasHas GyHKIUM. MOMOIIbIO Tpou3BoAHON. Hanbomnbiiee 1 HanMeHblIee 3HaUeHUs QyHKIUH. 6 OK 04, OK
Brruncnenue nepsoodpasHoii. [Ipumenenune nepBooOpa3HOi. 05, OK 06,
OK 07
Pa3nes 6. MHOrOrpaHHUKH U TeJIa BPallleHUsl
Tema 6.1 Jleknmsi: OK 01, OK 0
Ipu3ma, napautenenunen, kyo, |[Ipusma (HakinoHHas, npsMas, MpaBuibHas) U €€ aneMenTsl. [lapannenenunen. 02, OK 03,
NMpaMuAa 1 UX CEICHHUS CaoiicTBa nmpsimoyroibsHoro napamienenumneaa. Ky06. [upamuna ueé 2 0K 04, OK
>eMeHTsl. [IpaBuibHas mMpaMua. 05, OK 06,




Tema 6.2 Jlexkmusi: OK 01, OK 0)
IHpaBuibHbIE MHOTOTPAHHUKHMB | [[0Iaap MOBEpXHOCTH MHOTOTPAaHHUMKOB. [lpocteiimme KOMOWHALUH 02, OK 03,
KU3HH MHOTOTrpaHHHUKOB. [IpaBuibHbBIE MHOTOTPAHHUKH. OK 04, OK
IIpakTH4eckoe 3aHsiTHE: 05, OK 06,
Brruncnenue 31eMeHTOB IPOCTPAHCTBEHHBIX (uryp (p&dpa, nuaroHaid, OK 07
YTJIBI).
Tema 6.3 IIpogeccunoHaILHO-OPHEHTHPOBAHHOE COlEPKAHHUE: OK 01, OK (0]
Huannap, KoHyc, map u ux [Mununnp, xoHyc, chepa u map. OCHOBHbIE CBOMCTBA MPSMOI0 KpPyroBOTro 02, OK 03,
ceyeHust HWIMHpA, MPSMOT0 KPYroBoro kKoHyca. M3o0OpaskeHue Ten BpalleHHs Ha OK 04, OK
wiockoctd. IlpencraBinenne o0 yceu€éHHOM KoHyce. CeuyeHHMs KOHyca 05, OK 06,
(mapannenbHOE OCHOBAaHUIO U TMPOXOJAIIee uepe3 BEepIIMHY), CEYCHUS OK 07
HWIMHJpaA (MapajuleIbHO U NEPIIEHIUKYISIPHO OCH), CEUEHUIX
mrapa. Pa3BépTka nunmHapa u KoHyca.
Tema 6.4 Jlexknusi: OK 01, OK 113
O0beMbl ¥ IJIOIAAH O6bem MPSIMOYTOJIBHOTO  TMapajuielieuIe 1a. 02, OK 03,
NMOBEPXHOCTeH TeJ O6bem kyOa. OObembl mpsMON MpU3Mbl ¥ HUIHHAPA. OObEMbI TUPAMUIBI OK 04, OK
u koHyca. O0beM mrapa. 05, OK 06,
OK 07
Tema 6.5 IIpogdeccuoHaabLHO-OPHEHTHPOBAHHOE COAEPKAHUE: OK 01, OK (@)
IIpumepbl cumMmeTpHii B [TonsiTe 0 cuMMeTpUN B MPOCTPAHCTBE (LIEHTpajbHAasi, OCeBasi, 3epKajbHas). 02, OK 03,
npogeccun O060011eH1e TPeICTaBICHUN O TPABUIIBHBIX MHOTOTPaHHUKAX (TeTpa’ip, KyoO, OK 04, OK
OKTa’p, 0ACKadAP, UKOCAIIP). 05, OK 06,
[Tpumepsl cummeTpuit B mpodeccuu OK 07
Tema 6.6 IIpakTH4eckoe 3aHsITHE: OK 01, OK T
Pemenne 3apau. O6beMbl u IO U [MOBEPXHOCTH MHOTOTPAHHUKOB U TeJ 02, OK 03,
MHOrorpaHHMKHM  TeJia BpAICHHS. OK 04, OK
BpallleHUs 05, OK 06,
OK 07
Paznen 7. JJjieMeHTbl TeOpUM BEPOSATHOCTEN H MATEMATHYECKOH CTATHCTHUKH
Tema 7.1 Jlexuus: OK 01, OK I13
Co0bITHE, BEPOSITHOCTH CoBMECTHBIC M HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSTHOCTH CYMMBI 02, OK 03,
coObITHs. Cil0:KeHHe U COOBITHI. YCIIOBHas BEpPOSTHOCTh. 3aBUCHMMbIE U HE3aBUCHMBbIE COOBITHS. OK 04, OK
YMHOK€HHE BEPOSITHOCTEl Teopembl 0 BEpOSTHOCTH MPOU3BEACHUS COOBITUH. 05, OK 06,
IIpakTH4eckoe 3aHsITHE: OK 07

Penrenue 3amau.




Tema 7.2 IIpodeccHOHAIBLHO-OPHEHTHPOBAHHOE COAEPKAHHUE: OK 01, OK (0]
BeposiTHOCTBHB OTHOCHUTENbHAS YacToTa COOBITHS, CBOMCTBO €€ 02, OK 03,
npo¢ecCHOHAJILHBIX 3a1a4aX YCTOMYHMBOCTH. CraTtucTraeckoe OIPENETIEHNE BEPOSTHOCTH. OK 04, OK
O1eHKa BEpOSTHOCTH COOBITHSI. 05, OK 06,
OK 07
Tema 7.3 Jlexkmusi: OK 01, OK (0]
JuckperHas ciay4ailHas Buel ciayyaiiHbIx BeqnyuH. ONpenencHie JUCKPETHON CIIy4aliHON BEJINYUHBI. 02, OK 03,
BEJIMYUHA, 3AKOH ee 3aKOH pacnpesesieHus: AMCKPETHOM ciIydyallHOM BEJTMYMHBI. OK 04, OK
pacnpenejieHust IIpakTH4Yeckoe 3aHATHE: 05, OK 06,
YuciioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aiiHOW BEJIMYUHBI. OK 07
Tema 7.4 Jlexknusi: OK 01, OK 0]
3agaum MaTeMaTH4YeCKOM [lepBuunas 00pabOTKa CTATUCTUYECKUX JaHHBIX. 02, OK 03,
CTATHCTHKH IIpakTHYeckoe 3aHATHE: OK 04, OK
UucnoBble XapaKTepUCTUKH (CpeliHee apudmMeTnyeckoe, Merana, pa3max, 05, OK 06,
micniepcust). Pabora ¢ Tabauuamu, rpadukaMu, 1uarpaMMamMu. OK 07
Tema 7.5 Jlexknusi: OK 01, OK KP
DJ1eMEeHTBLITEOPUHU BePOATHOCTEH [Bubl cOOBITHIA, BEpOATHOCTD COOBITHI. CIIOXKEHUE U YMHOKEHHE 02, OK 03,
U MaTeMaTHYeCKOi CTATUCTUKHU  [BeposiTHOCTEH. [IMCKpeTHas CiTydaifHas BEJTMYMHA, 3aKOH €€ paclpe/Ie/ICHHUS. OK 04, OK
3agaun MaTEMAaTHUECKON CTATUCTUKH. 05, OK 06,
IIpakTH4eckoe 3aHATHE: OK 07

Permenue 3amad.




2.3 PersnameHnT pacnpenesienusi BUa0B padot nmo aucuuniaune ¢ 10T

HaHHaSI AUCHHUIUIMHA PCAIM3YCTCA C IMPUMCHCHUCM JUCTAHIIMOHHBIX OGpﬁSOBElTGJIBHBIX
texHozorui (JIOT) na onnaiin-momanke Tems. Pacnipenenenue BugoB yueOHoH paboThl, popmaToB
TEKYIIEro KOHTPOJIS MpecTaBiaeHbl B Tabmure 2.3:

Bup yuyeoHoii paboThI ®opmMar npoBeieHUst

Jlek1MoHHbIE 3aHATHA Yactuuno ¢ npumenenuem JJOT
[IpakTryeckue 3aHsATUA Yactuuso ¢ npumenenuem J[OT
Texymui KOHTPOJIb Yactuuno ¢ npumenenuem J{OT
[TpomesxyTouHas arrectauus KonTakTHas aynuropHas pabora
@DopMbI TEKYHIEr0o KOHTPOJISI ®opmMar npoBeieHUst

[TpakTryeckoe 3aganue Yactuuno ¢ npumenenuem JJOT
Ompoc Yactuuno ¢ npumenenuem 10T

3 MaTepI/IaJ'[LI TEKYILIET0 KOHTPOJIA YCIIEBAECEMOCTH U l'[pOMe)KyTO'lHOi/i arrecranmuun Oﬁy‘lalOIIII/IXCﬂ
3.1 (I)OpMI)I U METOAbLI TEKYHIECI0 KOHTPOJHA YCIIEBAEMOCTH H l'[pOMe)KyTO‘lHOﬁ aTrecTalumn

odyyarommxcs

Bxoxe pcam3aniui JUCHUTIIINHBI HI[OI «MaTteMaTuka HCIOJIB3YROTCA CJICAYIOINC MECTOAbI

TEKYILETO KOHTPOJISL yCIIEBAEMOCTH 00YYaIOIINXCSI:
— IIPY [TPOBEACHUM 3aHATUN JIEKIIMOHHOTO TUIA: YCTHBIN OIPOC;
— MpU TMPOBEICHUM 3aHATUH CEMHHAPCKOIO THUMA: YCTHBIA ONpPOC, MPAKTUYECKUE
KOHTPOJIbHBIE 33JaHUsI, TECTUPOBAHUE;
— MPY KOHTPOJIE Pe3yIbTaTOB CAMOCTOSITENILHOM PabOThI CTYACHTOB: TECTUPOBAHHE.

[Ipumeuanue. @opMbl TEKyLIETO KOHTPOJIs ycneBaeMocTu: onpoc (O), rectupoBanue (T), KOHTpoabHas
pa6ora (KP), npakruueckoe 3ananue (I13)

OueHoYHbIE CPeCTBA Iloxa3zares oneHKH Kpurepuu ounenku
(popmBI TeKyIIero KOHTPOJIS)

Omnpoc (O) MPaBUIBLHOCTH OTBETA, pelieHus; MakcuManbHO 5 0aioB —
KOPPEKTHOCTh BEIBOZIOB OTBET TI0 33IaHUIO0
00OCHOBAaHHOCTh PEIICHUN [IpaBUJIbHBIN, EMKUU.

4 Gayta — mpy OTBETE
OMyTIIEHBl HE3HAYUTEITbHBIE
OIINOKH

3 Ganna — pu oTBETE
YYaIMCs, TOMyCTHII
BHAYNTEIbLHBIE OMIMOKHU, HO
MPOJIEMOHCTPUPOBATT KX
YCTPaHEHUE MO/
PYKOBOJICTBOM TIPETIOIaBATEIIS

2 Gajuta-CTyJJeHT HE CMOT
OTBETUTH HA ITOCTABJIEHHEIE
BOIIPOCHI




TectupoBanue(T) MPOILIEHT MPAaBUIIbHBIX OTBETOB HaMaKCHMaIbHBIN O 3a
BOIIPOCHI TECTA. TECTUPOBAHUE 110 TEME - 5
0asuIoB.

Menee 60% — 0 6amioB;
61 - 75% — 3 Oaa;

76 - 90% — 4 0ana;

91 - 100% — 5 6amos.

Konrponsnas padota(KP) [IPaBUIBHOCTD PELLICHMUS,; MaxkcumanbsHO 5 6aioB B
KOPPEKTHOCTH BBIBOJIOB 3aBUCHMOCTH OT YHCJIa
00OCHOBAaHHOCTh PEIICHUN NpPaBUIbHO PEIIEHHBIX 3a1a4.

[Ipaxktuyeckoe 3aganne(I13)  |[mpaBUIBHOCTH pelLlICHNUS; MaxkcumanbHO 5 6auIoB 3a
KOPPEKTHOCTH BBIBOZIOB 0JTHO TIPABUIILHO
00OCHOBaHHOCTb PELICHHUI BBIIIOJTHEHHOE 3aJlaHKe

[IpoMexyTouHas aTTecTaluss BO BTOPOM CEMECTpe OCyIecTBIseTcsl B ¢popMe dK3aMeHa U
IIPOBOJUTCS B BUJI€ YCTHOTO ¥ MMCBMEHHOTO OTBeTa Ha OmiieT (ayautopHo). Kaxasiit Ouner cogepxur 1
TEOPETUUECKHI BOIIPOC U 3 MPAKTUUECKUX 3aauu.

VYcnoBueM nomycka oOydaromierocss K IpOMEXYTOUHOM aTTecTalluu SBISETCS OCBOCHHE
MaTepuajgoB y4yeOHOW ITUCIHUIUIMHBEI B 0oObeMe He MeHee 75 %, ompeaeNeHHOe IO pe3ylibTaTaM
CUCTEMATUYECKOT0 TEKYIIETO KOHTPOJIS.

Oyenxu  «omauuHo»  3aCIyKUBAeT  CTYJIEHT,  OOHApyXHUBIIMH  BCECTOPOHHEE,
CUCTEMaTHYeCKOe U TITyO0oKoe 3HaHHE yueOHO-ITPOrpaMMHOTO MaTepuaa, yMeHne CBOOOHO BBIIOIHSTh
3a/laHusl, MPETyCMOTPEHHbBIE MPOrPAMMOM; YCBOMBIIMI OCHOBHYIO M 3HAaKOMBIM C JOMOJHUTEIBHOU
JUTEPATypOil, PEKOMEHJOBAHHOW MPOTPAaMMOM; TOHHUMAIOIIMI B3aMMOCBS3b OCHOBHBIX MOHSITHI
MUCIUIUIMHBI B WX 3HAYCHUW [UISI CAaMOBOCIIUTAHUS, WICHTH(PUKAIIUN, AKTUBHOTO Yy4YacTUsS B
npodeccuoHanTbHOM O0YYEHHH; MPOSIBUBIIMI TBOpPUYECKHE CIHOCOOHOCTH B IMOHUMAHUM, WU3JI0KEHUU U
UCIOJIb30BaHUHU YUYEOHO-IIPOTPaMMHOTO MaTepHarna;

Oyenku «xopouioy 3acily’KUBaeT CTYACHT, OOHApYKUBIIMHA TOJHOE 3HAaHUE Y4eOHO-
IIPOrpaMMHOTO MaTepuaja; YCIEUIHO BBIMOJHAIOMUN MPEeIyCMOTPEHHbIE IPOrpaMMOMl  3aJaHMUs;
YCBOMBIINK OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAaHHYIO B IIpOrpaMMe; MOKa3aBIIUN CUCTEMAaTHUYECKUN
XapakTep 3HaHWH M0 IUCUUIUIMHE U CIIOCOOHBIHN K MX CAaMOCTOSITEIbHOMY MOMOTHEHUIO U OOHOBJICHHIO B

X07e AajbHeHIel yueosr;



Oyenku «y00671emeopumenbHoy» 3acily’>KUBA€T CTYJIEHT, OOHAPYKUBIIUN 3HAHUS OCHOBHOTO
y4eOHO-IIPOrpaMMHOTO  MaTepuaia B oObeMe, HEOoOXOIAMMOM IS  JanbHEHIner y4eObl |
npoeCCUOHATIBHOM JIEATENIbHOCTH; CHPABJISIIOIIUICS C BBIIOJIHEHUEM 3a/laHui, MpelyCMOTPEHHbIX
IIPOrpaMMOM; 3HAKOMBIA C OCHOBHOW JIMTEPATYPOH, PEKOMEHIOBAaHHOM MPOrPaMMOM; IOIYCTHUBIIAN
MOTPEIIHOCTY B OTBETE, HO OO0dajaloluil HEOOXOAMMBIMU 3HAHUSMH [UIsl WX YCTPAHEHUS IOJ
PYKOBOJACTBOM MPENOJABATENS;

Oyenku «ney0o61emeopumenvbHoy 3acily’KUBaeT CTYJIEHT, OOHApY>KUBIIMH CyIECTBEHHbIE
IpOoOEIIbl B 3HAHUU OCHOBHOT'O y4€0OHO-IIPOIrPaMMHOI0 MaTepuala; HE CIIPaBIISIFOIIMICS C BBIIIOJIHEHUEM
3alaHli, TPETyCMOTPEHHBIX MPOTPaMMOM; cJIab0 3HAKOMBIH C OCHOBHOW  JIMTEpPATypOH,
PEKOMEHIOBAaHHOM MPOTrpaMMOM; TOMYCTHUBIIHI CEPbE3HBIE MOTPEUIHOCTH B OTBETAaX, HYKJAIOLIUNCA B

MMOBTOPCHHUU OCHOBHBLIX pa3JCiIOB Kypca 110 PYKOBOACTBOM IIPCIIOAaBaATCIIA.

3.2 OueHoYHbIE CPeICTBA TeKYIero KOHTPOJIsl YCIIeBAeMOCTH 00y4arouxcs

[IpuMepHBIil BapuaHT onpoca K pasaeny 2:

Bormpoc Ko

q

B kakom BapuaHTe npeAcTaBlieH OTBET C OUTMOOUYHBIM CYXKACHUEM: 0

a) J[Be MIOCKOCTH CYMTAIOTCS MapauIeNbHBIMU, €CIH KaXaas U3 HUX

napasuiebHa TPEThell MITOCKOCTH.

0) JIBe mepecekaromyecs mpsiMble, HAXOISAIIUECS B OJHOM MJIOCKOCTH,

HA3BIBAIOTCSl MApaJUICIbHBIMU. B) J[Be MapaiielbHbIe JTMHUU MOTYT

00pa3oBaThCs B PE3yJIbTATE TIEPECECUCHUS BYX MapaUIeITbHBIX

IJIOCKOCTEN TPEThEH MIOCKOCTHIO.

Kakumu Ha3bIBaIOT IIOCKOCTD U NIPSIMYIO, HE  UMEIONIUX  HU a

OIHOW OOLmEd TOYKH:

a) mapajiebHBIMU

0) mepreH UKy IIPHBIMU

B) IIPSIMBIMHU

CKOJBKO CITy9aeB B3aUMHOTO PACTIONIOKCHHSI PSIMOA U TUIOCKOCTH B B

MIPOCTPAHCTBE UMEETCS: a) 2

0) 4

B) 3




Ecte Tpu mnockoctu F, L, O. Ilnockocts F sBnsiercs nmapamiensHOM a
mwiockocty O, miockocTh L — nmapamiensHoi minockoctu O. Ykaxkute
IIPABWJIBHBIN BapHaHT:

a) Ilmockocte F m mimockocts L mapamnensHbl. 0) [lnockocts F u
I0CcKOCTh L mepnenaukysipusl. B) Y miockoctu F u mitockoctu L ecth
OJIHA TOYKa [IEPECEUECHUSI.

[TpuMepHBIi BapraHT MPaKTHYECKOTO 33aJJaHNs M KOHTPOJIBHBIX padoT 1o pasaerny 3:

1. Pemnth ypaBHEHHE

1.N(3x-2)=4
2.9(2x-5)=-1

3.V6x-1)=x+1
4.N(x+5)=2x-1
5.0x2+2)=x2+5)-1

2. [TocTpouTth cxeMaTHUECKH rpauk QyHKIUH

y=>
3. Pemuts ypaBHEHUE
2+1=32
4* = 64
2G2-1D =g
4. Pemith HEPaBEHCTBO
20+ 1D + 16



5. Pemnre ypaBHeHue

logs (x+4) =2

a)

6 log (x+1)+log (x+3)=1

[TpumepHbIe BapraHThI IPAKTUYECKHUX 33/IaHUH M KOHTPOJIBHBIX padoT 1o pasneiny 4:

1.Haiitu obnacTh onpeneneHus GyHKINH:

y =+cosx

3x .X
1. Haitti nepuony pysxumn: /) y =tg 2) y=sin _
4 3
Bapmuanr Tecta k pasgeny 6:
BOIDOCH BapuaHTbl
OTBETOB
B npusme umeromeit 12 pedep, kakas purypa JeXKuT B OCHOBAHHH? a)
a) 4EeTHIPEXYTOJIbHUK 0)
0) LIECTHYTOJILHUK B)
B) TPEYTOJIbHUK
Haiit mioniaapb0CHOBaHUS MTPaBUIILHON TPEYTOJIbHON MTPU3MBI CO a)
CTOPOHOM OCHOBaHUs 6 cM 0)
a) 63 6) 363 B) 93 B)
Kakas reometrpuyeckas purypa He MOKeT ObITh OOKOBOM I'PaHbIO MPSMOA a)
MpU3MBbI? 0)
a) IPaBUIBHBINA TPEYTOIBLHUK B)
0) IPsSAMOYTOJILHUK
B) KBaJpar
VY mpaBUIILHOM YETHIPEXYTOIBHOM MPU3MbI CTOPOHA OCHOBAHUSA 4 CM, a)
nuaroHasib O0koBo# rpanu 5 cMm. Halitu nimuHy 60KoBBIX pEdep 0)
a) 4 cm B)
0) 9 cm
B) 3 cM




OcHoBaHMeE MPSIMON TPEYTrOJIbHON MPU3MBI - PABHOCTOPOHHUI a)
TPEYrOJbHUK CO CTOPOHOM 6 cM, BeicoToi 20 cm. Haiitu S60k. 0)
a) 503 B)
6) 1803
B) 603
Haiitu Sm. 1. 4eTbIpexyroibHON TPaBUJIbHOM MPU3MBbI, €CJIU CTOPOHBI a)
ocHOBaHMil 5 u 6 cM, h=3 cm 0)
a) 33 B)
0) 66
B) 90

BapuaHT nIpakTH4YeCKOro 3aJaHus 10 pasaeay 7:

1. N3 30 uneHoB cOpTUBHOTO Kiy0Oa HaJI0 HE TOJBKO COCTABUTh KOMaHIy U3 4 4enoBeK s
YYacTHsI B YETHIPEXATATHON dcTadeTe, HO U ONPENENUTh MOPSIOK BBIXOAa CIIOPTCMEHOB Ha JTAIIbI.
CKOJIBKMMH cIIOcO0aMM 3TO MOJKHO cIeJiaTh?

2. CKOJIBKO TpeX3HauHBIX YHCENl MOXKHO cocTaBUTh U3 udp 1,2,3 npu ycnouu, 4to uudps
MOTYT IOBTOPATHCA?

3. B ypHe HaxoguTcs 3 6enbix 1 4 yepHbIX mapa. KakoBa BEpOsSTHOCTh TOTO, YTO BBIHYTHIE U3
Hee HayJiauy JiBa L1apa OKaKyTcsi OenpMu?



3.3 OueHoYHbIE CPeCTBA MPOMEKYTOYHOI aTTeCTANMH 00YYAIOIIUXCS

Bomnpock! k 3x3ameny 1 cemectp:

O NN kWD

[\ T \O T NS I e e e e e e =)
N = 2o 000k WD = o

GYHKITUH.

23.

24.

25.

26.

CrepeomeTpusi. AKCHOMBI.

[TapannenbHOCTb NPSMOM U TIOCKOCTH.

[TapannensHsle npsimble. [Ipu3Hak napanaenbHOCTH NPSIMBIX.
[lepnieHIUKYIAPHOCTD MPSIMOM U IIIOCKOCTH.

[lepnienauKysIpHBIE TIPSMBIE.

CkpeuuBatonyecs npsimsie. [Ipu3Hak ckpenBaonmxcs IpsMbIX.
[TepnenpukynsapHsle wockoctu. Ilpusnak.

Bextopsl. Cnoxenne BeKTOpoB. JlefcTBUS ¢ BEKTOPAMHU.
CkansipHO€E IPON3BEICHUE BEKTOPOB.

Crenennas ¢pynkuus. CBoiicTBa u rpaduk.

[TokazaTenpHas GyHKIUA U ee rpaduk.

Penienune noka3aTenbHbIX ypaBHEHUI.

Pemienune noka3aTenbHbIX HEPABEHCTB.

Jlorapugmsl. OCHOBHOE JIOTapr(PMUIECKOE TOKAECTBO.

Pemenue norapupmMuuecKux ypaBHEHHH.

Pemenue gorapupmMuuecKux HEPaBeHCTB.

Jlorapudmuueckas GyHKIUSA U €€ TpauK.

Panguannas mMepa yria.

OCHOBHbBIE TPUTOHOMETPUUYECKHE TOXKIECTBA.

Ob6nactb onpeneneHus QyHKIMH, 00J1aCTh 3HaYeHUsI QYHKLUU, IpaduK QYHKIHH.
[epuon pynkImMm.

PacTsokenue n cxatue rpadpukoB GyHkuuil. [lapannensHelii nepeHoc rpaduxos

YeTHOCTh M HEYETHOCTh (DYHKIIUH.
I'paux pynkim ) = COS X .
I'paduk GyHKIMK Y = SIN X .

I'paduk pyrkuun ) = IgX .



—

= 0 * A

11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

27. MeToibl pelieHus TPUTOHOMETPUYECKUX YPaBHEHUI.

TuIoBEIC BOIPOCHI K DK3aMEHY 2 CEMECTD:
[Tpuparienue aprymenTa, npupaiieHue QyHKIuu
[Tonsitue nponzsoanoi. [IpousBonnas GyHKIUM y = x U
[IpousBoaHas cTeneHHOM (QYHKITUH.

y=x2.

[TpaBuia nuddepeHnpoBanus (MIPOU3BOJHAS CYyMMbI, Pa3HOCTH, MPOU3BEIACHHS U YaCTHOTO
GbyHKIM, BBIHECEHHE MTOCTOSHHOTO MHOXUTEIS 33 3HAK MPOU3BOJIHON).

[TponsBoaHas CIOKHOM (DYHKIIUU.

IIpousBoaHbIe HEKOTOPBIX JJIEMEHTAPHBIX byHKIMI (mokazaTesbHOM,
JOTapuPMHUUECKON, TPUTOHOMETPUIECKUX (PYHKIIUH).

['eomeTpuueckuii cmbic npou3BogHON. KacarenbHas k rpaduky GyHKIUH.

MexaHuueckuii cMbIc pon3BogHOU. [IprMeneHre npon3BOIHON B (pU3MKE U TEXHUKE.
[Tpu3Hak Bo3pacTanus ¥ yObIBaHUS (QYHKIHH.

DKCTpeMabHbIC TOYKH (YHKIMH (TOYKH MUHUMYyMa U MaKCUMyMa). DKCTPEMYMbI (PYHKITUN
(MUHUMYMBI © MAKCUMYMBI ).

Cranuonapusie Touku pyHkimn. Kpurnyeckue Touku Gpyskimn. [IpuMeps KpUTHYECKUX TOYEK,
SBJISIOIMMUCS U HE SBJIAIOIIKUMUCS SKCTPEMAIIbHBIMH.

JlocTatouHble ycIoBUs, IPH KOTOPBIX CTAllMOHAPHAs TOUKA SBJSIETCS TOYKOU AKCTpeMyMa (QyHKIIH.
Haubonbiee 1 HanMeHblIee 3HaueHUE (PyHKIUH.

[TonsiTHE IEPBOOOPA3HOI.

Tabnuira mepBooOpa3HbIX.

[TpaBuiia HaX0XIEHUS IEPBOOOPA3HBIX.

[1momaas KpUBOJMHEMHOM Tpaneuuu.

Huterpan ot pynkmuun. @opmyna Herorona-JIeliOHuIA.

BrrunciieHue HHTErpaios.

Brruncnenue miomnaaei Iiockux Guryp ¢ moMoIIs0 HHTErpaa.

[TpumeHeHne NpoU3BOAHON M UHTErpaia K pelICHUIO IPAKTUUECKUX 3a/1a4.

[Tonsitue MmHOTOrpanHuKa. [Tonstue oobema.

O0beM IpSIMOYTOJILHOTO MapaiyieNenuea.

[Ipusma. [lonsiTue, BUABI IpU3M, ceueHus npusM. [lnomans ceueHus.

O0beM psIMO TIPU3MBI.

[Tupamuna. [TonsaTue, BUIbI, CEUEHNUs, IUIOMAL CEYCHUN.

VYceuennasa nupamuja. [lonsatue, BUapl, ceueHus.

[IpaBuibHBIE MHOTOTpaHHUKU. [IOHATHS, BUBI, IUTONIAb TOBEPXHOCTEN.

Humuaap. [louaTus, cedenus, miomaab HOBEPXHOCTH.

Konyc. [TonsaTue ceuenus, miomab MoBepXHOCTEH, 00BEM.

VYceuennslit koHyc. [loHsTHE CeueHuUs, TIIOMAL TOBEPXHOCTEHN, 00BEM.

O6mwem mapa, ero cerMmeHToB. POpMyIIbI pacueToB 00HEMOB.

Teopembl 0 CII0KEHUH U YMHOKEHUU BEPOSITHOCTEN.

3aKOH pacnpeaeneHus IUCKPETHON CIIy4aiiHON BEJIUYMHBI.

3aa4u MaTEMaTHYECKON CTaTUCTUKH.



Tumnossie KOHTPOJIBHBIC 3aaHW Ha O9K3aMCH:

1) Pemutes ypaBHEeHUE
2logix + log,x +3=0
2. [TmockocTe a mpoxoaut uepe3 ctopony PQ tpeyronsauka NPQ. HA croponax NP u NQ B3sThI

COOTBETCTBEHHO TOYKM A U B Tak, 4To MIIOCKOCTH 0 apajuienabHa oTpe3ky AB. Haliaure nnuny
otpeska PQ, eciiu AB= 7cm. u NB= BQ.

3. Haiitu SKCTpEMaJIbHbIE TOYKH GyHKIMH
y = 2x3 + 15x2 + 36x

4.
Haiitu muiomaas Gurypsel, orpaHHueHHYIO TpapukamMu (HyHKIUI:
y=x2 +4x,y=x+4
3. ITnockocts o npoxoaut yepes ctopony PQ tpeyronsauka NPQ. HA croponax

NP u NQ B35ThI COOTBETCTBEHHO TOUKHU A ¥ B Tak, 4TO MI0CKOCTH 0 mapamienbHa otpe3ky AB. Haiinure
nuHy oTpeska PQ, ecnu AB= 7cm. u NB= BQ.

6. Haittu AKCTpEMaJbHbIE TOYKH byHKIIN
y = 2x3 + 15x2 + 36x

7. Haiitu niomaae Gpurypsl, orpaHiYeHHY0 rpadukaMu QyHKIHA:

2
y=x"+4x,y=x+4
4. Meronuyeckue yYKa3aHUus sl 00y4al0IIUXCS M0 OCBOCHUIO JUCHMIIUHbI

PaGoueii mporpaMMoil IHUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIINE BUIbI ayAUTOPHBIX 3aHSITHIA:
JeKIUH, MPaKTHYECKUE 3aHATHs, KOHTPOJIbHble paboThl. Ha mnexkuusx paccMaTpuBaroTcsi Haubosiee
CJIIOXKHBIM MaTepuall IUCUMIUIMHBL. JIEKIUsA CONPOBOXKIAETCA IPE3CHTALUAMU, KOMIIbIOTEPHBIMU
TEKCTAaMHM JIEKIIUHM, 4YTO TIO3BOJSIET CTYJASHTY CaMOCTOSTENbHO paboTaTe Haja IOBTOPEHHUEM U
3aKpEIUICHUEM JIEKIMOHHOTO MaTepuaia. [Ipyu moAroToBke K ay IMTOPHBIM 3aHATUSAM CTYJIEHTBI TOJIKHBI
O3HAKOMMTBCS C COOTBETCTBYIOIIMMHU TEMAaMM, MaTEpHajl IO KOTOPBIM COIEPKUTCS B yKa3aHHOH B
JaHHO paboyeii mporpaMmme 0CHOBHOM JuTeparype. IIpu moaroToBke 0TBETOB Ha KOHTPOJIbHbIE BOIPOCHI
II0 TeME, a TAK)KE IPU BBINOJIHEHUN TPEHUPOBOYHBIX 3aJaHUN IO YXKE€ IPOWJIECHHON TEME, CTYIEHTHI
UCTOJB3YIOT PEKOMEH/IOBAHHYIO B JaHHOM pabo4ell mporpaMMe JOMOJIHUTENbHYIO JTUTEPATYPY.

[IpakTuyeckue 3aHATHS MpeJHA3HAUEHB! JJIsl CAMOCTOSTENbHON pabOThl CTYJIEHTOB MO PELICHUIO
KOHKPETHBIX 3aJa4 MareMaTuku. Kakaoe NpakTUYecKOoe 3aHATHE COINPOBOXKAACTCA IOMAIlHUMU
3aIaHUSIMH, BBIIABAEMBIMU CTYACHTAaM Ul PEIICHHs BO BHEAYJUTOPHOE BpeMs. [ oka3aHus IOMOLIU
B PEIICHHUH 33J1a4 MMEIOTCS TEKCThl NMPAKTHUYECKMX 3aJaHUN C YCIOBHAMH 3aJa4 M BAPUAHTAMH HX
pEeLIeHNs.

Jnst paboThl ¢ MeyaTHBIMH U 3JeKTpOHHBIMH pecypcamu C3UY nmeercs BO3MOXKHOCTH JOCTyIa K



ANEKTPOHHBIM pecypcaM. Opranuzanus padoThl CTYACHTOB C 3JIEKTPOHHON OMOIMOTEKON yKa3aHa Ha calTe

MHCTHUTYTA (cTpaHwuie caiita — «Hayunas 6ubnuorexay).

5. YueOHas 1utepatypa u pecypcbl HHGOPMALHOHHO-TeJ1eKOMMYHUKAIMOHHOM
cetn «MHTEpHET»

OcHoBHas tuTepaTypa

1. AmuvoB HI.A. Maremaruka: anrebpa ¥ Havaja MaTeMaTH4YEeCKOTO aHalN3a, T€OMETpPHS.
Anrebpa u Hayana maTematuuyeckoro ananusa : 10—11-e knaccsl : 6a30BbIid U yriyOn&HHBIA YPOBHH :
yueOnuk / Anmumos 1. A., Komsarun F0.M., TkaueBa M.B., - 14-e uza. - M.:IlpocBemenne, 2026. - 463 c. -
ISBN 978-5-09-138871-8. - Tekct : anexktponHbsiii. - URL: https://znanium.ru/catalog/product/2266352
(mata obpamenusi: 04.08.2026).

2. Amamos III.A. Maremartnka: anrebpa v Hadajia MaTeMaTHYECKOTO aHaIu3a, reomeTpusi. Anredpa
¥ Hayaja mareMmarudeckoro aHamms3a 10-11 xmacc. ba3oBelii u yriyOneHHbiii ypoBHH : yueOnuk / 111, A.
Anumos, 0. M. Komsirun, M. B. TkaueBa [u ap.]. - 11-e u3z., crep. - Mocksa : IIpocsemenue, 2023. - 464
c. - ISBN 978-5-09-107210-5. - Tekcrt : anekrponnsrii. - URL: https://znanium.ru/catalog/product/2159995
(mata obpamenus: 04.08.2026).

JlononaHUTENbHAS IUTEpaTypa
1. babuuea, 1. B. AnreGpa u anamutuyeckas reomerpus. KoHTponupytome Marepuaibl K

TecTHpoBaHuIo : yuebHoe mocodue st CI1O / U. B. babuueBa. — Cankt-IletepOypr : Jlans, 2021. —
204 c.
2. Mansues, U. A. Jluneiinas anre0pa : yueOHOe mocoOue sl CpeTHero Mpo¢eCcCUuOHAITBHOTO
obpazoBanus / . A. Mansnes. — Cankt-IlerepOypr : Jlans, 2021. — 380 c.
WHuTepHeT-pecypchl, CIPaBOYHBIE CUCTEMBI
1. DNeKTpoHHBIN pecypc «Ennnoe OKHO J0CTymna K 00pa3zoBaTenbHBIM

pecypcam». @opma nocryna: http://window.edu.ru

2. DJeKTpoHHBIH pecypc «DenepatbHbIit HEHTP MH(POPMAIIMOHHO- 00pa30BaTEeIbHBIX
pecypcoBy. ®opma moctyna: http:// fcior.edu.ru
3. Maremaruka, BBICIIasg MaTeMaTHKa, aiuredpa, TEOMETpHus, AWCKpPETHas MaTeMaTHKa:

http://matembook.chat.ru.

4. Marematrka on — line. B momompb ctyaeHTy. OCHOBHBIE MaTeMaTHuecKue (OpMyIbI MO

anreOpe, TeOMETPHH, TPUTOHOMETPHUH, BhIcIIeii MaTemaTuke: http://mathem.hl.ru.

5. becrnarhabie oOyyaromye nporpaMmsl o MatemaTuke: http://www.history.ru/freemath.htm.

6. DIEeKTPOHHO-OMOIMOTEUHAS cucremMa «IPR SMART» (CITO) — URL:

https://www.iprbookshop.ru/;



http://window.edu.ru/
http://matembook.chat.ru/
http://mathem.hl.ru/
http://www.history.ru/freemath.htm
https://www.iprbookshop.ru/

7.

OnekTpoHHO-OubMoTeunas cucrema «Jlaab»y — URL: https://e.lanbook.com/;

DnexTpoHHO-O0ubnnoreyHas cucrema «iBooks» — URL: https://ibooks.ru/;

OnexTpoHHO-0nOMMoTeuHast cuctema «ZNANIUM» — URL: https://znanium.ru/.



https://e.lanbook.com/
https://ibooks.ru/
https://znanium.ru/

6. MarepuajibHO-TeXHHYecKass 0a3a, HH(OPMALMOHHBbIC TEXHOJIOTHHM, MPOrpaMMHOe

o0ecneyeHue u I/IH(i)OpMaIII/IOHHbIe CIIPaBOYHBIC CUCTEMBI

Ne n/mt HanmvenoBanue
1. Criennanu3upoBaHHbIE 3aJIbl 1J1 IPOBEACHUS JIEKIUIL.
2. Texuuueckue cpencTBa 00yueHus:: MHOro(QpyHKIMOHATBHBIN MyJIbTUMETUIHHBIHI

KOMIIJICKC B HGKHHOHHOﬁ AyJUTOPHH,; 3BYKOBBIC JTUHAMUKH,; IIPOrPaMMHBIC CPCACTBA,
o0ecrneuynBaroIye NpocMoTp Buaeo(haiios.

3. [TepcoHanbpHBIE KOMIBIOTEPHI C IOCTYIIOM K 3JICKTPOHHOMY KaTajory,
MOJIHOTEKCTOBBIM 0a3aM, IMOAMKMCHBIM pecypcaM 1 0a3aM JaHHBIX HayYHOM
ono6aunorexu C3UY PAHXul'C.

4. Texaudeckue cpenactsa o0ydenus: [lepcoHanbHbIE KOMITBIOTEPHI; KOMITBIOTEPHBIE

MPOEKTOPHI; 3BYKOBBIE IMHAMUKH; IPOrPaAMMHBIE CPEJICTBA, 00ECIIEYNBAIOIINE
npocMoTp Buaeodaitnos B popmatax AVI, MPEG-4, DivX, RMVB, WMV.
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