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1 O0ume noJio:KeHus

11 ObsacTh IPUMEHEHUsI TPOTrPaAMMBbI

PaGouas mporpamMma y4eOHOI AUCHMILIMHBI SIBISETCS YacTbl0 OCHOBHOHM MNpoQeccHOHaNbHON
oOpa3oBatensHOil mporpamMMbl B cootBeTcTBUU ¢ PI'OC mo cmemmansHOocT (09.02.11 PazpaboTka u
YIpaBJICHUE MPOTPAMMHBIM 00ECIICUCHHUEM.

PaGouas mporpamMma yueOHON TUCIUIUIMHBI UCIIONB3YIOTCA B MPOGECCHOHATBLHOM 00pa30BaHUU,
r7ie HeoOXOIMMBI 3HAHUS U YMEHHUS B COOTBETCTBYIOIICH 00JaCTH

1.2 MecTo AUCHUIIMHBI B CTPYKTYpe OCHOBHOI mpodeccHOHAIbHOH 00pa30oBaTeJbHOI
NMPOrpamMMbl

HI/ICHI/IHHI/IHa SABJIACTCA HpO(l)HHBHOﬁ I[HCI.[PIHJ'IPIHOﬁ 06H.[€FO 06paSOBaT€J'IBHOFO OUKJIA.

1.3  Ileau u 3a0a4u Y4eOHOI TUCHHUNIHHBI

OcBoenue copepxanus yaueOHON AUCIUIUIMHBI «MaTemaTrka» 00ecreuynBaeT JOCTHKCHUE

CTYJICHTaMHU CJEIYIOIINX PEe3yIbTaTOB:

* TUYHOCTHBIX:

— cOpMUPOBAHHOCTH 370POBOTO U OE30MacHOro 00pasa >KM3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO;

— FOTOBHOCTb K aKTHUBHOM JI€ATEIbHOCTH TEXHOJIOTUYECKON U COIIMAILHOM HAMIPABIEHHOCTH,

CIOCOOHOCTh HHUIIMUPOBATD, IUIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITEIbHOCTD;

- HWHTEpeC K pa3IuyHbiM cdepaMm MpoPecCHOHAIBHONW ACSITENbHOCTH, YMEHHE COBEPINATH
OCO3HaAHHBIN BEIOOP Oyayieit mpodeccun 1 peaTu30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE TJIAHbI;

- TOTOBHOCTbh U CITIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BAHUIO HA MPOTSKEHUH BCEH KU3HU;

- OCO3HAHME IIEHHOCTH HAay4YHOH JAEsTeNIbHOCTH, TOTOBHOCTb OCYILIECTBIISITh HPOEKTHYIO M
MCCJIEI0BATENBCKYIO eI TENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

* METaNpPeIMETHBIX:

- CaMOCTOSATENHHO (OPMYJIUPOBATh M AaKTyaJIHM3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- yCTaHaBJIMBaTh CYIIECTBEHHBIM MPU3HAK WJIM OCHOBAHMS JUIS CPaBHEHUA, KJIacCU(UKAIUU H
00001IeHNS;

- OTNIPEACIIATH MEJIN JeATeTLHOCTH, 3a/1aBaTh TapaMETPhl M KPUTEPHUH HX JOCTHKCHHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH M POTUBOPEUHUS B pACCMATPUBAEMBIX SIBIICHUSX;

- BHOCUTbh KOPPEKTHUBBI B ICSITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJISIM, OLICHUBATh
PHYCKH TIOCTIEZICTBUHN JEATEIHHOCTH;

- pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KH3HEHHBIX MPOOIIeM;

- (opMUpOBaHHE HAYYHOTO THUIIA MBIIICHUS, BIAJCHUE HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU

INOHATHUAMU U METOJAMMH,



- BJIAJIETh HABBIKAMU IOJYYCHHUS] MHPOPMAIMU U3 UCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh MOUCK, aHAJTU3, CUCTEMAaTU3alUI0 U WHTEPIpETalui0 HHGOOPMAlUK pa3UYHbIX BUIOB U
dbopM npeacTaBieHus;

- CaMOCTOSITENILHO OCYIIECTBIIATh MO3HABATEIBHYIO JCSATCIbHOCTD, BBISIBIATH POOJIEMBI, CTABUTH

1 GopMyITUpPOBaTh COOCTBEHHBIC 3a/1a49K B 00pa30BaTEIbHON ACSITEILHOCTH U )KHU3HEHHBIX CUTYAIIHSX;

* IPEAMETHBIX:

- BJaJICHUE METOJaMM JO0Ka3aTeNlbCTB, aJTOPUTMAMU PEUICHUs 3a7ady; yMeHHE (OpMYIHpPOBATH
OTIpeNIeNIeHNUs, aKCHOMBI M TEOPEMBbI, IPUMEHSTh WX, IMPOBOJUTH JOKA3aTEIbHBIE PACCYXKIECHUS B XOJ€
pelieHus 3a1ay;

- YMEHHE OIepHPOBATh NOHATUSAMH: CTENEHb YWCIa, JIOrapu(M YUClIa;, yMEHHE BBIIOIHATDH
BBIYHMCIICHHE 3HAUCHHUI W MPE0Opa30BaHMs BHIPAKEHHU CO CTETICHSAMH U JIorapudMamu, mpeoOdpazoBaHHs
TPOOHO-PANMOHATLHBIX BBIPAKCHHIA,

- YMEHHE ONEepHpPOBaTh TOHATUSMH: palMOHAIbHBIC, HPPALMOHATbHBIE, IOKa3aTelbHEIE,
CTEIICHHBIE, JIorapu(pMUIEcKre, TPUTOHOMETPUYECKIE YPABHEHHS U HEPABEHCTBA, UX CHCTEMBI,

- yMEHHE ONepUpoOBaTh MOHATUSAMHU: (YHKIUS, HenpepbiBHas (QYHKIHS, TPOU3BOIHAS,
nepBoOOpasHasi, ONpeeNICHHBI MHTETpall; YMEHUE HAaXOAWTh MPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKIIHIA,
UCTIONB3Ysl CIIPaBOYHBIC MaTepHalIbl; HCCIIEA0BATh B MPOCTEHINNX CIy4asX (PYHKIUH HA MOHOTOHHOCTD,
HAXOJUTh HaWOONbIIME W HAUMEHBIIME 3HAueHHs (YHKUUH; CTPOMTh TpadUKM MHOTOWICHOB C
UCTIOJI30BaHUEM alliapaTa MaTeMaTHYECKOTO aHaJIN3a; MPUMEHSTh POU3BOAHYIO IIPH PEUICHNUH 33/1a4 Ha
JIBI)KEHUE; pelIaTh MPaKTHKO-OPUEHTHPOBAHHBIC 337a4ll Ha HAHOOJbIINE U HAUMEHBINE 3HAUCHHS, Ha
HaXO0’KJIeHUE MYTH, CKOPOCTH U YCKOPEHUS;

- YMEHHE ONepUPOBATH MOHATUAMU: pallMoHabHast QYHKIKS, TOKa3aTelbHast (YHKIMS, CTEICHHAs
¢bynkuus, norapupmudeckas (QyHKIMs, TPUTOHOMETpUYEeCKHe (YHKIMH, OOpaTHbIE (YHKLIUHU; YMEHHE
CTpOUTh TpapuKH W3YYCHHBIX (YHKIWH, HCIONB30BaTh TpadUKA TPU HU3YYCHHH MPOIECCOB H
3aBHCUMOCTEH, TIPU pEHICHWH 3a1a4 U3 JAPYIHX YYeOHBIX MPEIMETOB M 3a7ad W3 PeajbHOW >KU3HHU;
BhIpa)XaTh (POPMYJIaMHU 3aBUCUMOCTH MEX/y BEIUUYMHAMU;

- YMEHHE pellaTh TEKCTOBbIE 3a/1a4M pa3HbIX TUIIOB (B TOM YMCJe Ha MPOLEHTHI, JOJIM U YacTH, Ha
IBWKEHHUE, paboTy, CTOMMOCTh TOBapOB M YCIIYT, HAJIOTH, 33Ja4ll M3 OOJIACTH YIPABJICHUS JTHYHBIMH U
CeMeWHBIMU (DMHAHCAMM); COCTABIIATH BBHIPAKCHUS, yPAaBHEHHS, HEPABEHCTBA M X CUCTEMBI 110 YCIIOBHIO
3aJa4u, UCCIIEJ0BATh MOTYYEHHOE PELIeHNE U OIICHUBATh MPaBA0N0J00HOCTh Pe3yIbTaTOB;

- YMEHHME ONepUpoBaTh IOHATUSAMHU: CpeAHee apudmMeTHueckoe, MeanaHa, HauOoiblee U
HaVMEHbIIIee 3HAYCHHS, pa3Max, AMCIEPCHS, CTaHJApTHOE OTKJIOHEHHWE YHCIOBOTO Habopa; yMmMeHue
U3BJICKaTh, HHTEPIIPETUPOBATh MHPOPMAITUIO, IPEACTABICHHYIO B TAOMUIIAX, HA UarpaMMmax, rpadukax,
OTPaKaIOIIyI0 CBOMCTBAa pealbHBIX MPOIECCOB U SBJICHHM; MPEACTaBIATh MH(MOPMAIMIO C MOMOIIBIO
TaOJIUIl ¥ JMarpaMM; UCCIIe0BaTh CTATUCTHUECKUE JAHHBIE, B TOM YHCJIE C IPUMEHEHHEM IpauyecKux

MCTOJO0B U JJICKTPOHHBIX CPCACTB,



- YMEHHE OIEepPUPOBATH MOHATUSMH: CIIyYalHBII ONBIT M CIy4ailHOE COOBITHE, BEPOSITHOCTH
CIIy4aifHOrO COOBITHS; YMEHHE BBIYHMCIATH BEPOSTHOCTH C MCIOJIB30BAaHUEM TIpaQHUUecKUX METOOB;
IPUMEHSTH (OPMYJIIbI CIOXKEHHUS U YMHOXKEHHUS BEPOATHOCTEH, KOMOMHATOpHBIE (aKThl U POPMYJIBI IpU
pelIeHNH 33]1a4; OLEHUBATh BEPOSITHOCTH PEAIbHBIX COOBITHUI; 3HAKOMCTBO CO CIIy4ailHBIMH BETMYUHAMU;
yYMEHUE TMPHUBOJUTH HPUMEPHI MPOSBICHUS 3aKOHA OOJIBIIMX YUCEN B MPHUPOJHBIX M OOIIECTBEHHBIX
SBJICHUSIX;

- YMEHHUE ONIEPUPOBATH MTOHATUAMU: TOUKA, IPsIMasi, INIOCKOCTb, TPOCTPAHCTBO, ABYTPaHHBIN yroJ,
CKpEIMBAIOIINECS MPSAMBIE, TAPAIUIENbHOCTD U IEPIEHAUKYIISIPHOCTD IPSIMBIX U IIJIOCKOCTEH, Yol MEXAY
OPSIMBIMHU, YIOJ MEXAY HPSIMON M IIOCKOCTBIO, YroJl MEXIY IUIOCKOCTSMM, PACCTOSIHUE OT TOYKH [0
IIJIOCKOCTH, PACCTOSTHUE MEXK]y IIPSIMBIMH, PACCTOSIHUE MEXAY INTIOCKOCTSMU; YMEHHUE UCII0JIb30BATh IpU
pellleHnH 3a7ad U3ydeHHble (DaKThl U TEOPEeMbl IUIAHUMETPUU; YMEHUE OLICHUBATh pa3Mepbl OOBEKTOB
OKpY’KaloIllero Mupa;

- YMEHHME OIEpPUPOBaTh IOHATUSIMU: MHOTOIPDAaHHUK, CEYEHHUE MHOIOTpaHHHUKA, KyoO,
napajuiefienune, npu3Ma, nupamuaa, GUrypa u moBEpXHOCTh BpallleHus, UUINHP, KOHYC, map, cdepa,
cedeHus (hUrypsl BpallleHus, TNIOCKOCTb, Kacaromascs chepbl, HUIUHAPA, KOHYCAa, IJI0MAAb IOBEPXHOCTH
NUPAMUJIbI, TpPU3MBL, KOHYyca, IIWIMHApPA, IUIOMAAb cdepbl, 00beM Kyba, MpsSMOYIOJIbHOTO
napajuiesenunesia, IupamMuibl, IpU3Mbl, HWIMHIPA, KOHYCa, 11apa; yMEHHE U300pakaTb MHOIOIPaHHUKU
Y [TIOBEPXHOCTHU BPALLEHUS, UX CEYEHUS OT PYKH, C IIOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX
CPEICTB; yMEHHUE paclio3HaBaTh CHUMMETPUIO B MPOCTPAHCTBE; YMEHHE pACIIO3HABaTh IPAaBHIIbHbBIC
MHOTOT'PAaHHUKY;

- YMEHHUE ONepupOoBaTh MOHATUSMHU: JBUKEHHE B IPOCTPAHCTBE, MOJO0OHBIE (QUIYpHI B
IPOCTPAHCTBE; UCIOJIB30BaTh OTHOLICHUE IUIOIIAZe MOBEPXHOCTEH M 00BEMOB MOJIOOHBIX (UTYp MpHU
pEILLIEHNN 3a/]a4;

- YMEHME BBIUUCIIATH T'€OMETPUYECKHE BEIMUYMHBI (JJIMHA, yroj, IMJOLaab, 00beM, IUIONIa/Ib
MOBEPXHOCTH), UCIIOJIb3Ys U3YYEHHbIE (OPMYJIIbI U METOIBI;

- YMEHHUE OIEepUpPOBaTh MOHITUSIMU: NMPSAMOYTOJbHAs CHUCTEMa KOOPIWHAT, KOOPAWHATHl TOYKH,
BEKTODP, KOOPAMHATBHl BEKTOPA, CKAISIPHOE INPOU3BEACHME, YTOJI MEXIY BEKTOPAMH, CyMMa BEKTODPOB,
IPOM3BECHUE BEKTOpA HA YHUCIIO; HAXOJIUTh C MOMOIIBIO U3YYEHHBIX (OPMYJI KOOPAUHATHI CEpeAUHBI
OTpe3Ka, pacCTOSTHUE MEKIY JBYMs TOUKAMU;

- YMEHHuEe BbIOMpaTh NOJIXOIANIMM HM3YyYEHHBIH METOJ [UIsl pEelIeHHs] 3ajJaud, paclo3HaBaTh
MaTeMaTuueckue (GakThl U MaTeMaTHYEeCKHE MOJIENH B MPUPOIHBIX W OOIIECTBEHHBIX SIBICHUSAX, B
UCKYCCTBE; YMEHUE IPUBOJUTh NPHUMEPHl MAaTEMaTHYECKMX OTKPBITUH PpPOCCUMCKOM M MHMpOBOMU

MaTEeMaTU4YeCKON HayKHU.



IInanupyemMsble pe3ybTaTbl 00y4eHHs M0 AUCHHUILINHE

Kon
1 HAMMEHOBaHHE KOMIIETEHIIMHU

[Tnanupyemsie pe3ynbTaThl 00yUeHUs

o0mmue
(JINYHOCTHBIE, METANIPEMETHBIC)

JTUCIUIUTHHAPHEIE
(mpenMeTHBIE)

OK 01. BeiGupath criocoOb! perieHus
3a1a4 Mpoh)eCCUOHATBHON

e TeIbHOCTH PUMEHHUTEIILHO

K pa3IMYHBIM KOHTEKCTaM

JIMYHOCTHBIC pe3yNbTaThl JO/DKHBI OTpakaTh B YacTH:
TPYOBOTO BOCIIMTAHUS:
- TOTOBHOCTb K TPYAY,
TPYI0JIO0HE;

- TOTOBHOCTh K aKTHBHOU JIESTCIBHOCTH TEXHOJOTMYECKON U
COIMAIILHON HAIPABJICHHOCTH, CIHOCOOHOCTh HHHUIIMHPOBATD,

OCO3HAaHHWE HNEHHOCTHU MACTCPCTBA,

IJIaHUPOBATh u CaMOCTOATCIBHO BBIIIOJIHATH TaKyIo
JeATeIbHOCTD;
- HWHTEpeC K pa3iudHbIM cdepaMm mpodecCHOHANBHON

JIEATENHHOCTH.
MeranpeaMeTHbIE PE3YJIbTaThl JOJKHBI OTPAXKATh!

OBnameHne yHMBEPCAIGHBIMA YYeOHBIMH TIO3HABATEITHHBIMHU
NEUCTBUSIMU:

a) 0a30BbIC JIOTMYECKUE JICHCTBHSL:

- CaMOCTOSITENNLHO (POPMYITHPOBATH

U aKTyalm3upoBaTh  MpoOiemMy,
BCECTOPOHHE;

- YCTaHaBJ'II/IBaTB CaneCTBeHHBIﬁ HpI/I3HaK U OCHOBAHUA IJIA
CpaBHEHUS, K1acCU(UKAITUU

u 00001IeHMS;

- ONpEACNATh IEJIU JSATeIBLHOCTH, 3aJaBaTh I[apaMeTpbl U
KPUTEPUHU MX AOCTIIKEHUS;

- BBIBISAITh  3aKOHOMEPHOCTH U
paCCManI/IBaeMI)IX SIBJICHUAX

- BHOCHUTh KOPPEKTHUBHI B
COOTBETCTBHE  PE3yJHTATOB
MOCJEICTBUHN IeATCILHOCTH

0) 0a30BbIE HCCIIEOBATEIILCKUE ICUCTBHS:

- BJIQJIETh HAaBBIKAMH y4EOHO-HUCCIIEIOBATEIBCKOM U MPOSKTHON
JEeSITeTbHOCTH, HABBIKAMU pa3pelieHus mpooiem;

- BBIABJIIATH HpI/I‘II/IHHO'CJ]e,ZICTBeHHBIe CBsI3HU nu
AKTyaJIU3UPOBaTh 3aJ[avy, BBIIBUTATH THIIOTE3y €€ PEIICHUS,
HaxOIWTh  apryMEHTBl  JUIA  JIOKA3aTelIbCTBA  CBOMX
YTBEP)KICHHM, 33/1aBaTh MTapaMeTPhl U KPUTEPUU PEIICHUS;

- aHaNM3UPOBaTh IIOJIyYCHHBIC B XOJAC pCIICHUS 3a/adyu
pe3yNbTaThl, KPUTHUYECKH OIICHUBAaTh WX JIOCTOBEPHOCTD,

paccMaTpuBaTh €C

OpOTUBOPLCHUSA B

ACATCIIBHOCTD, OIICHMBAThb
OCIIAM, OLCHMBATH pUCKH

[1P61. Bnagenue MeToaMu 1OKa3aTeNbCTB, alTOPUTMaMH PEIICHHS
3ajad; yMeHHe (OpPMYJIHUPOBAaTh ONPENCNICHUS, AaKCHOMBI H
TEOpPEMBI, IPUMEHSATH UX, IPOBOAUTH JJOKa3aTeIbHbIEC PAcCyKICHNS
B XOJI€ pelIeHus 3aay;

[1P62. VYwMeHue omepupoBaTh TMOHATHUSIMHU: CTENEHb YHCIHA,
JorapuM YMCIa; YMEHHE BBIIOJHATH BBIYMCIICHHE 3HAUYCHHH H
npeoOpa3oBaHus BBIPAKCHUH CO CTENEHAMH M JorapudMami,
npeoOpa3oBaHus APOOHO-PALIOHATBHBIX BBIPAKEHUIL;

[1P63. VYmeHuwe omepupoBaTh MOHITHAMH: palFlOHAIBHEIE,
UppanroHanbHbIe, TOKa3aTelbHbIe, CTETICHHBIE, JToTapu(MUIECKHE,
TPUTOHOMETPUYECKHE YPaBHEHUS U HEPABEHCTBA, NX CHCTEMBI;
[1P64. YMmeHue onepupoBaTh MOHATHAME: (QYHKITUS, HEMPEPHIBHAS
(byHKLUS, TPOU3BOAHAS, IEPBOOOpa3Hast, ONpeAeICHHbIN HHTErpall;
YMEHHE HaxOJWTh MPOHM3BOAHBIC 3JEMEHTAPHBIX (YHKIUH,
WCTIONB3YSl CHPAaBOYHBIE MaTEepPHajbl; MCCIIEAOBATh B MPOCTEHIINX
cinydasix (YHKUMM HAa MOHOTOHHOCTb, HaXOAWTh HauOOJIBIINE W
HaMMEHBIIINE 3HAYCHUs QYHKIIUI; CTPOUTH TpaQHUKH MHOTOYWICHOB
C HCHOJb30BAHUMEM ammapaTa MaTeMaTHUYECKOI'0  aHaju3a;
NPUMEHSTh NPOM3BOAHYIO TPH PEIICHUM 3aJad Ha JBH)KEHUE;
pemarb MPakKTHKO-OPUCHTUPOBAHHBIE 33/1a4d HA HAaUOOJBIINE U
HauMEHbIIME 3HAa4YeHMsS, Ha HaXOXKJEHHEe IIyTH, CKOPOCTH U
YCKOPEHHUS;

I1P65. YMmenue onepupoBaTh MOHATHAME: palOHATIbHAS QYHKIHS,
nokazarenbHasi QYHKIUsI, cTerieHHass (DyHKIUs, JorapupMuidecKas
¢GbyHKUMSA, TpUroHOMeTpudyeckue (yHKUUH, oOpaTHble (pyHKIMU;
YMEHHE CTPOUTH TpaQuKH HM3Y4YEHHBIX (QYHKIHHA, HCHOIb30BaTh
rpadyKy P N3YYEHUH MPOIIECCOB M 3aBHCUMOCTEH, IIPH PEIICHUN
3a]a4 U3 JPYTruX y9eOHBIX IPeIMETOB U 3aj]ad U3 pealbHOM KHU3HU;
BBIpaKaTh (popMyIaMu 3aBUCUMOCTH MEX]y BEIUNIMHAMU;

[1P66. YMeHue pemaTrs TEKCTOBBIE 3a/1a4¥l PAa3HBIX THIIOB (B TOM
qyciie Ha MPOLEHTH, OJM M 4YacTH, Ha JBWXKEHHE, pPadoTy,
CTOMMOCTb TOBapOB M YCIyI, HAJIOTH, 33Ja4d W3 OO0JIACTH
yOpaBlieHUs] JTUYHBIMH M CEMEHHBIMH (PHUHAHCAMH); COCTABIATDH
BBIPa)KEHUsI, YPABHEHUsI, HEPABEHCTBA U UX CUCTEMBI 110 YCJIOBHIO
3aJa4M, MCCIEAOBaTh TIONY4YEHHOE pEIIEHHe U OICHHMBATh
PaBIONOJ00HOCTh PE3YJILTATOB,;




MPOTHO3WPOBAaTh  W3MEHEHWE B HOBBIX  YCJIOBHUSX;
pa3pabaThiBaTh IUIaH PEIICHUS MPOOJIEMBI C YUETOM aHaln3a
HUMEIOIIUXCSl MATEPUANTLHBIX U HEMaTePHAJIbHBIX PECYPCOB;

- yMeTh TEPEHOCUTh 3HAHWS B T[O3HABATCINBHYID H
MPAKTHUYECKYIO 00JIACTH KU3HEACITCILHOCTH;

- YMETh MHTEIPUPOBATh 3HAHUS W3 Pa3HBIX MPEIMETHBIX
o0Jacrei;

- BBIJIBUT'aTh HOBBIC UJICH, TIPEJIAraTh OPUTHHAIBHBIC TOAXOJIbI
Y peIICHUS

I1P67. YmeHue ONIEPUPOBATH TOHATHUSIMU: cpenHee
apudMeTHYeCKOe, MeaHa, HanOoJbllee U HaNMEHbIIIee 3HAYCHUS,
pasmax, JUCIepCcHsi, CTaHAAPTHOE OTKIOHEHHE YHCIOBOIO Ha0Opa;
yMEHHE W3BJIEKATbh, HUHTEPIPETHPOBATH UH(pOpMAaLHIO,
NpeACTaBlIeHHYI0O B TalluIax, Ha JAdarpaMmax, Trpadukax,
OTPAXKAIOIYI0 CBOWCTBA pEaNbHBIX MPOLECCOB U  SBICHUMN;
NPEACTABISITh MHPOPMALMIO C MOMOLIBI TaONWIl W AMarpamm;
HCCJIEI0BATh CTATUCTUYECKHE TaHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpadUueCcCKX METOJOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. YMeHne orepupoBaTh MOHATASIMU: CITYIalHBIA OTIBIT

U CIy4aiiHO€ COOBITHE, BEPOSTHOCTD CIIyYalHOrO COOBITHS; yMEHHE
BbIYUCTIATH BCPOATHOCTDH C HUCIIOJIB30BaHUEM rpa(pnqecxnx
METOAOB; NPUMEHATH (OPMYJIBI CIOXKEHHS M  YMHOXKEHHS
BEpOATHOCTEH, KOMOMHATOPHBIE (HaKThl U (OPMYIIBI TIPU PEIICHUN
3a7a4; OUCHUBATb BEPOATHOCTU P€aIbHBIX CO6BITHﬁ; 3HAaKOMCTBO CO

CIly4YallHBIMH ~ BEJIMYMHAMH, yMEHHE MPUBOIUTH  MPUMEPHI
NPOSIBICHUS 3aKOHA OOJIBIINX YUCENT B IPHPOIHBIX

1 OOIIECTBEHHBIX SBJICHUSX;

I1P69. VYmenue onepupoBaTh MOHATHAMH: TOYKA, MpsMad,

IJIOCKOCTh, NMPOCTPAHCTBO, IBYTPAHHBIN Yroj, CKPEHIMBAIOIIHECS
MpsIMBIE, MAPAJUIENBFHOCTD U MEPIEHIUKYJIIPHOCTD IPSMBIX

U IJIOCKOCTEH, yron MEXIy NpSIMBIMH, YroJI MEXIy MpSAMOH U
TJIOCKOCTBIO, YTOJI MEXKY TUIOCKOCTSMHU, PACCTOSHUE OT TOYKH JI0
IUIOCKOCTH, PAacCTOSTHUE MEXKIY MNPSAMBIMH, PACCTOSIHHE MEXAY
TUIOCKOCTSIMM; YMEHHE HCIIONIb30BaTh MpPHU pEIIeHUH 3ajad
W3y4YeHHbIE (aKThl U TEOPEMBbI MJIAHUMETPHH; YMEHHE OIICHUBATH
pasMepbl 00bEKTOB OKPY’KAIOIIEro MUPA;

I1P610. YMeHue oneprupoBarh MOHATHSIMU: MHOTOI'PaHHUK, CEUECHHE
MHOTOTpPaHHMKA, KyO, Tapaienenumnen, Npu3Ma, HTHpaMUAa,
¢urypa u MoBepxXHOCTh BpaIlEHUs, HIWIMHAP, KOHYC, map, cdepa,
cedeHuss (QUIypsl BpalleHHs, IUIOCKOCTh, Kacaromasicsi cgepsl,
HWIMHIPA, KOHYyCa, IJIOH[alb TMOBEPXHOCTH NMHUPAMHIBI, TPU3MBL,
KOHYcCa, IIWINH/PA, IUIomaab chepsl, 00beM KyOa, MpSIMOYyTroJIbEHOTO
napajulelenunesa, TMpaMuIbl, IPU3MbI, IWIMHAPA, KOHYCa, 1I1apa;
yYMEHHE H300pakaTh MHOTOTPAaHHUKH M TIOBEPXHOCTH BPAIIEHUs, NX
CEYeHHS OT pPYKH, C TOMOIIBI0 UYEPTEeXKHBIX WHCTPYMEHTOB U
UIEKTPOHHBIX CPEJCTB; YMEHHE pacloO3HAaBaThb CUMMETPHUIO B

MIPOCTPAHCTBE; yMEHHE pacrno3HaBaTh MIpaBUJIBHBIE
MHOT'OI'PaHHUKY;
IIP611 VYwmeHuwe omnepupoBaTh TMOHATUSIMH: JABWKCHHE B

IMPOCTPAHCTBC, HO,Z[O6HBIG (1)I/IprBI B IIPOCTPAHCTBEC,; NUCIIOJIL30BATh




OTHOIIICHHE TUIOMIA/Iel TIOBEPXHOCTEN M 00bEMOB MTOJTOOHBIX GUTYD
MIPU PEILICHUU 3a]1aY;

[IP612. YMeHHE BBIYHCIATH TEOMETPHUUICCKUE BEITHUYMHBI (ITMHA,
yroi, IUiomanb, OOBEM, IUIOMAAb TOBEPXHOCTH), HCIIONB3YS
W3YyYCHHBIC (DOPMYIIBI U METOJIBI;

[1P613. VYmeHue omepupoBaTh TOHATUSMHU: MPSIMOYTOJIbHAS
CHUCTeMa KOOpAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIWHATHI
BEKTOpA, CKAIIPHOE POU3BEACHHE, YTOJ MEXKIY BEKTOPAMHU, CYyMMa
BEKTOPOB, MPOU3BEICHNE BEKTOPA Ha YKCIIO; HAXOIUTH C TTOMOIIBIO
M3YYEHHBIX (DOPMYII KOOPIMHATHI CEPEIHBI OTPEe3Ka, PacCTOSIHHE
MEXIy IByMs TOUKaMH;

[1P614. YMmeHue BbIOMpaTh MOIAXOASIIUN W3yUEHHBIH METOJ JJIs
pelIeHus 3aa9u, paclio3HaBaTh MaTeMaTHIECKHE (DaKThI

W MaTeMaTHYeCKHe MOJETH B TPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B  MCKYCCTBE, YMEHHE TPUBOAUTH  IPUMEPHI
MAaTeMaTUYECKUX OTKPBITHH poccuiickoi u MHPOBOW
MaTeMaTUYECKON HAyKU

OK 02. Mcnonb30BaTh COBPEMEHHBIE
CpeICTBa IMOUCKA, aHAIN3a U
MHTEpIpeTaui HHPOPMAITUH, 1
MHGOPMALMOHHBIE TEXHOJIOTHH IS
BEITIOJTHEHHS 33124
poecCHoHaIbHOMN JIeSITEeIbHOCTH

JIM4HOCTHEIC pPE3YIbTAThl JOJDKHBI OTpaXaTb B  YacCTH:
IEHHOCTU HAYYHOT'O ITIO3HAHUA:
-C(I)OpMI/IpOBaHHOCTB MHPOBO33pPCHU, COOTBCTCTBYHOLICTO

COBPEMEHHOMY YPOBHIO pPa3BHTHS HAayKH M OOIECTBEHHON
MPaKTUKN, OCHOBAaHHOTO

Ha JUajore KyJabTyp, CIIOCOOCTBYIOIIErO OCO3HAHUIO CBOETO
MecTa B HOJIMKYJIbTYPHOM MHPE;

MertanpeMeTHbIE pe3yIbTaThl JIOJDKHBI OTPAXKATh:

OBnajicHue yHUBEPCAITLHBIMH Y4eOHBIMU TO3HABATEIIHLHBIMU
JEUCTBUSAMU:

B) paboTta ¢ nHpOpPMAITUEH:

- BJIaJICTh HABBIKAMH MOTYYCHUS UHPOPMAIMH U3 UCTOYHUKOB
Pa3HBIX THIIOB, CAMOCTOSTEIBHO OCYILECTBISTH MOUCK, aHAIIU3,
CHCTEMATH3aNI0 U HHTEPIPETALUI0 HHPOPMALUHN PA3THUHBIX
BUJIOB 1 (DOPM TIpEJICTABIICHUS;

- co3gaBaTh TEKCThl B Pa3IMYHBIX (opMmarax € y4eToM
HazHaueHWs WHGOpMAUKU U LENeBONH ayJuTOpUH, BBHIOHpAs
ONTHMAJIBHYIO (hOPMY IIPEACTABICHUS

Y BU3YaJIM3aIIH;

- OLICHUBATh JIOCTOBEPHOCTb, JETUTHUMHOCTh MH(OpMALNH, €€
COOTBETCTBHE NPABOBBIM U MOPATBHO-3THYECKUM HOPMaM;

[1PG1. Bianenue MeToaMu JOKa3aTeIbCTB, AITOPUTMAMH PEIICHUS
3a/1a4; yMeH#ne (hOpMyITUPOBAThH OMPEIEIEeHHUS, aKCHOMBI

U TEOpeMbl, TMPHUMEHATh UX, MPOBOJUTH JIOKa3aTeNlbHbIE
paccyKIeHus B XOJI€ PelLIeHus 3a/1a4;
[1P62. VYmenue onepupoBaTh MOHATHSAMHU: CTENEHb YHCIA,

Jorapu@m 4nciIa; yMEHHE BBIOIHITH BBIYUCICHNE 3HAYCHNUI

U MpeoOpa3oBaHMsl BHIPAKEHHWH CO CTENEHSAMH W Jiorapupmamu,
npeoOpa3oBaHus APOOHO-PALIMOHATBHBIX BBIPAKEHUIL;

[1P63. VYmeHue omepupoBaTb MOHATHSMH: paldOHAIbHBIE,
WppalnoHaIbHbIe, TOKa3aTeNbHbIe, CTEIIEHHBIE, Torapu(hMUIECcKHe,
TPUTOHOMETPUYECKHE YPaBHEHUS H HEPABEHCTBA, X CHCTEMBI,
[1P64. YMenue onepupoBaTh MOHATUSAMH: (QYHKLUS, HENPEPHIBHAS
(byHKIUS, IPOU3BOIHAS, IEPBOOOpa3Hasi, ONpe/Ie]ICHHBINA HHTETPaT;
YMEHHE HaXOIWUTh IPOM3BOAHBIE JJIEMEHTApHBIX  (QYHKIHH,
WCIOJIB3Yys CIPABOYHBIE MaTEpHaibl; HUCCIEN0BaTh B MPOCTEHIINX
ciydasx (yHKIUH HA MOHOTOHHOCTb, HAXOJUTh HAHMOOIbLIHE

W HaWMEHBbIIME 3HAa4YeHWs (QYHKIHWHA, CTPOUTh rpaduKu
MHOTOYICHOB C HCIIOJIb30BAHUEM almapara MaTeMaTH4ecKOro
aHaJIN3a; MPUMEHATh IPOU3BOIHYIO P PEIICHNH 3a7a4

Ha JIBUKEHUE; pelaTh NPaKTUKO-OPUEHTUPOBAHHbIE 3aJa4u

Ha HauOOJbIIME M HAaUMEHBIINE 3HAYEHMs], HA HaXOXIEHHUE IyTH,
CKOPOCTH U YCKOPEHHS;




- UCTIOJIb30BaTh cpencTsa WHQOPMAITHOHHBIX u
KOMMYHHKAIIMOHHBIX TEXHOJOTHIA B PEIICHUHA KOTHUTHUBHBIX,
KOMMYHHKATUBHBIX M OpPraHM3allMOHHBIX 33734 C
cobJroIeHneM TpeOOBaHMIA SPTOHOMHUKH, TEXHUKH
0€30MMaCHOCTH, TUTHUCHBI, PECypCOCOCPEKCHHS, MPABOBBIX H
ATUYECKUX HOPM, HOPM HH()OPMAIIMOHHOMN 0€301acHOCTH

[1P65. YMmenue oneprupoBaTh HOHATHAME: pallioHaIbHAS (PYHKITHS,
MoKa3aTeNbHast (DYHKIUS, CTENeHHAsT PYHKIUS, JIorapupMUIecKast
(GYHKIWSI, TpUTOHOMETpHUecKne (YHKIUH, oOpaTHbIE (QYHKIWU;
YMEHHE CTPOWTH TpaduKN H3yYeHHBIX (YHKIHH, HCIIONB30BaTh
rpadyKu MpH U3YYECHUU MPOIIECCOB M 3aBUCUMOCTEH, PU PEIICHUN
3aJ1a4 U3 JPYruxX y9eOHBIX IIPEAMETOB U 3aj1a4 U3 pealbHOM KU3HU;
BEIpaXaTh (POpMyIIaMu 3aBUCUMOCTH MEXKIY BETHIYUHAMU;

[1PG6. YMeHue pemiath TEKCTOBBIC 337aud Pa3HBIX TUIOB (B TOM
Yyclie Ha MPOLEHTHI, JOJW M 4YacTH, Ha JBWKCHUE, padoTy,
CTOMMOCTh TOBapOB M YCIYyT, HAJOTH, 3adadd wu3 objactu
yOpaBleHus] JHYHBIMA M CEMEHHBIMU (DHMHAHCAMH); COCTAaBIATH
BBIPKCHHMSI, YPABHEHUS, HEPABCHCTBA U MX CUCTEMBI 110 YCIIOBHUIO

3aa4M, MCCIEAOBaTh TIOIYYEHHOE pEIIEHHE U OLCHHBATH
MPaBIONOJ00HOCTD PE3YJILTATOB,;
[1P67. YMenue OIIEpUPOBATH MIOHATHUAMU: cpenHee

apudMeTHYeCcKOe, MeJaHa, HanOoJblliee U HAaNMEHbIIIEe 3HAYCHUS,
pasmax, JUCIepCcHsi, CTaHAAPTHOE OTKIOHEHHE YHCIOBOIO HabOpa;

yMEHHE W3BIICKATh, HMHTEPIPETHPOBATH uH(pOpMaLHIO,
Npe/CTaBICHHYI0O B TaONWIax, Ha JaudarpaMmax, rpadukax,
OTPaXKalOIIyI0 CBOWMCTBA peajbHBIX NPOLECCOB M  SIBICHUM;

NPEACTaBIATh WHPOPMALMIO C MOMOLIbIO TaONWI W AMarpamm;
WCCIIEIOBATh CTAaTUCTUYECKHE JaHHbIE, B TOM YHCIIE

C MPUMEHEHHEM Irpa)uIeCKUX METOJIOB U JIEKTPOHHBIX CPEJICTB;
[1P68. YMenue onepupoBaTh HOHSITHAMU: CITy4alHBINA OIBIT

U cIy4aifHOe COOBITHE, BEPOSTHOCTD CIIyYaitHOTO COOBITHUS; YMEHHE
BBIUUCIISITH  BEPOSITHOCTH C  HCIONB30BaHHEM rpaduyeckux
METOAOB; TNPUMEHATb (OPMYJIBI CIOXKEHHS M  YMHOXKEHHS
BEPOSITHOCTEH, KOMOMHATOPHBIE (HaKTHl ¥ (OPMYIIbI IPU PEILICHUN
3a]1a4; OIICHUBATh BEPOSTHOCTH PEANbHBIX COOBITHI; 3HAKOMCTBO
CO CIlyyallHBIMH BEIMYMHAMH; yMEHHE MPUBOIAUTH IPUMEPEI
MPOSIBIICHHSI 3aKOHA OOJIBIINX YHCET B PUPOIHBIX

1 OOIIECTBEHHBIX SIBICHUSX;

[IP6Y9. VYmeHue omnepupoBaTh TMOHITUSMH: TOYKa, MpsMasi,
IJIOCKOCTh, MPOCTPAHCTBO, JBYTPAHHBIN YIroJl, CKpELIUBarOIINecs
MpsIMBIE, MapaJUIETFHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX

1 INIOCKOCTEN, YTroJI MEXAY IPSIMBIMM, YTOJI MEKIY MPAMOI

1 TUIOCKOCTBIO, YTOJI MEXKIY IUIOCKOCTSMH, PACCTOSHUE OT TOUKU
JI0 TUIOCKOCTH, PACCTOSIHUE MEXAY MPSIMBIMHU, PACCTOSHUE MEXAY
IUIOCKOCTSIMM; YMEHHE HCIIOJIB30BaTh IIPH  PEIICHUH 3ajad
W3y4YeHHBIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATDH
pa3Mepbl 00bEKTOB OKPY’KAIOIIEro MUPA;




I1P610. YMeHHne OomnepupoBaTh MOHITHSIMH: MHOTOTPAaHHUK,
CeueHHe MHOTOTpaHHHWKa, KyO, Mapajulelienunes, Npu3Ma,
nupaMuna, GUrypa W IMOBEPXHOCTh BPAIICHUS, WIAHID, KOHYC,
map, cdepa, cedeHnss GUrypsl BpaIleHus, MII0CKOCTh, KaCArOIIascs
cdepsl, UWIMHApA, KOHYyca, IUIOMAAb TOBEPXHOCTU MUPAMUJIBL,
NpU3MBL, KOHYyCa, UWIMHIApaA, IUlomanb cdepsl, o0beM KyoOa,
MPsIMOYTONIFHOTO  TMapajuleieluIiesia,  MUPaMUAABI,  MPU3MBL,
OWIMHIPA, KOHYCAa, Iapa; yMEHHe n300paskaTb MHOTOTPaHHUKH

Y TIOBEPXHOCTH BpAIIEHMSA, UX CEUEHHMS OT PYyKH, C TOMOIUIBIO
YEPTEXKHBIX HWHCTPYMEHTOB M JIIEKTPOHHBIX CPEICTB; YMEHHE
pacmo3HaBaTh CHMMETPHIO B IMTPOCTPAHCTBE; YMEHHE PaCIO3HABATh
MpaBUIIbHBIE MHOTOTPaHHUKH;

[1P611 YmeHue onepupoBath MOHITHAMU: ABHKEHUE

B IIPOCTPAHCTBE, MOAO0OHBIE (PUTYPHI B IPOCTPAHCTBE; HCIIOIb30BaTh
OTHOIIICHHUE TUIONIAIeH TOBEPXHOCTEH U 00bEMOB MOTOOHBIX (QUTYD
MIpU pelIeHUH 3a/1a4;

[1P6G12. YMeHHMe BBIYHCIATh T€OMETPUYECKHE BEIUYMHBI (IIMHA,
yroi, IUiomanb, OOBeM, IUIOMAAh TOBEPXHOCTH), HCIIONB3YS
U3y4YeHHbIE (HOPMYIIBI H METO/IBI;

[1P613. VYmenue onepupoBaTh MNOHATHSIMHU: MPSIMOYTOJbHAS
CHUCTeMa KOOpAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOPA, CKAJIIPHOE MPOU3BEACHNE, YTOJl MEXKTYy BEKTOpPAaMH, CyMMa
BEKTOPOB, IPOU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTDH C TIOMOIIBIO
M3YYEHHBIX (HOPMYII KOOPJMHATHI CEPEANHBI OTPE3Ka, PacCTOSTHHE
MEX]y ABYMsSI TOUKAMH;

[1P614. YMeHue BBIOMPATh MOAXOISAIINN U3YUSHHBIH METO,T

JUTSL pEIIeHUs 3a/1a49H, Paclio3HaBaTh MAaTEMaTHIECKHUE (DaKThI

W MaTeMaTHYeCKHEe MOZETH B MPUPOAHBIX U OOLIECTBEHHBIX
SBIICHUSX, B HCKYCCTBE, yMEHHE TPHUBOJHWTH IPHMEPHI
MaTEMaTHYECKUX  OTKPBITUH  POCCHUHCKOU U MHpPOBOH
MaTeMaTHYECKOH HayKH

OK 03. [InanupoBath

1 PeaIn30BbIBATh COOCTBEHHOE
podeccuoHanbHOE

M THYHOCTHOE Pa3BHUTHE,
IIPECATTPUHUMATECIILCKYIO J€ATCIIbHOCTD
B IpoeccronanpHOM chepe,
MCTIOTb30BaTh 3HAHUS

[0 IPaBOBOM U (UHAHCOBOM
FPAaMOTHOCTH B PA3THYHBIX
PKI3HCHHBIX CHTYAIIUAX

JInyHOCTHBIE pe3yabTaThl JOJKHBI OTPAXKaTh

B HaCTHU: HyXOBHO'HpaBCTBeHHOTO BOCIIUTAHUSA:

- C(l)OpMI/IpOBaHHOCTB HPABCTBCHHOI'0 CO3HAHUA, 3THYCCKOT'O
IIOBCACHMUAA,

- CHOCO6HOCTB OLCHUBATH CI/ITya]_II/IIO n HpI/IHI/IMaTI) OCO3HAHHBIC
perieHus, OpUEHTHUPYSCHh Ha MOPAJTbHO-HPaBCTBEHHBIE HOPMEBI U
LICHHOCTH,

- OCO3HAaHUEC JIMYHOI'O0 BKJIaZa B IIOCTPOCHUE YCTOIZHHBOFO
Oynymiero;

- OTBETCTBCHHOC OTHOHICHHEC K CBOUM POAUTCIISAM

[1P61. Bnagenue MeTo1aMu JIOKa3aTelbCTB, AITOPUTMAMHU PEIICHUS
3ama4; yMeHHe (OpMYJTUPOBATH  ONPEACICHHS, AaKCHOMBI
U TEOpeMbl, NPUMEHITb HX, MPOBOJUTH JOKa3aTeibHbIC
paccyKJIeHUs B XOJI¢ PEILICHUs 3a/1a4;

[1P64. YMenue onepupoBaTh MOHATHAMU: QYHKIHS, HEMPEPHIBHAS
(hyHKIHS, TIPOU3BOIHAS, TIEPBOOOpA3HAs, OTIPEICIICHHBIN HHTETPAT;
yMEHHE HaXOAUTh IPOU3BOMHBIC DJIEMCHTAPHBIX  (DYHKITHHA,
WCIIONIB3YsI CIIPABOYHBIC MaTEPHAIIBI, HCCICAOBATh B MIPOCTEUIITHX
ciaydasx (YHKOIHA HAa MOHOTOHHOCTb, HAaXOIWUTHh HAWOONbBIIHE




1 (WI¥) APYTHUM WIIEHAM CEMbH, CO3JaHHI0 CEMBbH Ha OCHOBE
OCO3HAHHOTO TMPUHATUS LEHHOCTEM CEMEMHOM KU3HU B
COOTBETCTBHH C TPAAULIMAMHU HapooB Poccum;
MeranpeaMeTHbIe pe3yabTaThl TOIKHBI OTPAXKATh:

OBnajieHue YHUBEPCATbHBIMH PETYJIATUBHBIMU JCHCTBUSMHU:

a) cCaMOOpTaHu3aIlus:

- CaMOCTOSITETTFHO OCYIIECTBIISTH
JIESTSIILHOCTD, BBISBIISATH MPOOJIEMBI, CTABUTh
1 GOpMYyITUPOBaTh COOCTBEHHBIE 3aaul

B 00pa30BaTENbHOMN NEATENFHOCTH M KU3HEHHBIX CUTYAIWSIX;
CaMOCTOSITETFHO COCTaBJITh IUIAH PEIICHUS MPOOJIIEMBI C
YUETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH
Y TIPEATIOYTeHUH; 1aBaTh OLIEHKY HOBBIM CHUTYAITUsIM;

0) CaMOKOHTPOJIB:

UCIOJIb30BaTh MPUEMBbI PEIICKCHH JUIsl OLEHKH CHUTYaIlUH,
BBIOOPA BEPHOT'O PELICHUS;

- yMeTb OIICHWBaTh PHCKH W CBOEBPEMEHHO IPHUHUMATH
PENIeHNs TI0 UX CHIKEHUIO;

TMO3HAaBaTCJIbHYIO

B) SMOITMOHAIBEHBIN WHTEIIIICKT, Mpeoaraouun
c(hOpMHUPOBAHHOCTE:
BHYTPEHHEW MOTHBAllMM, BKJIIOYAIONIEH CTpEeMJICHHE K

JOCTMXKCHHUIO IICJIN U ycnexy, OIITUMU3M, WHHUIIMATUBHOCTB,
yMeHI/Ie ﬂeﬁCTBOBaTL, UCXoas

U3 CBOMX BO3MOXKHOCTEH;

- JMIIATHHM,  BKJIIOYAIONIEH  CIIOCOOHOCTH
SMOLHUOHAIIBHOE COCTOSHUE JPYTUX, YUUTHIBATH
€ro MNpH OCYHIECTBICHUH KOMMYHHUKAIUH, CIIOCOOHOCTh K
COYYBCTBHIO U COTICPSIKUBAHUIO;

- COIIMAJIBHBIX HaBBIKOB, BKJIFOYAKOIIUX CHOC06HOCTB
BBICTPaWBaTh OTHOIICHHUS C JPYTUMH JIFOJbMHU, 3a00THTHCS,
MPOSIBJIATH MHTEPEC U pa3peniaTh KOHQIUKTHI

IIOHUMAaThb

W HauMeEHbIIME 3HaueHWs (QyHKOMH; CTPOUTH  Tpaduku
MHOTOWJICHOB C HCIOJNB30BAHUEM ammapara MaTeMaTH4ecKOro
aHanM3a; TMPUMEHATh TPOW3BOJHYI0O TIPH pEUIeHHH 3ajad
Ha JBWKEHHE; pemaTh NPaKTUKO-OPHEHTHUPOBAHHBIE 3aqadd
Ha HamOOJNbBIMEe W HAMMEHBIIVE 3HAYEHUS, HAa HAXOXKICHHUE ITyTH,
CKOPOCTH U YyCKOPEHHS,

[1P65. YMmenwne onepupoBaTh MOHATHIMHA: pallHOHAIbHAS (QYHKIIHA,
MoKa3aTenbHas (GyHKIMS, cTeneHHas (GpyHKIus, orapudmmaeckas
(GYHKIWSI, TpUTOHOMETpHUeckne (YyHKIUH, oOpaTHbIE (QYHKIWH;
YMEHHE CTPOWUTH TpaduKN W3yYeHHBIX (YHKIHH, HCIIONB30BaTh
rpaduKy Mpu U3y9EHUH TPOIIECCOB U 3aBUCUMOCTEH, IPU PEIICHIH
3a[a4 U3 JPyruX y9eOHBIX IPEIMETOB U 33a49 U3 peartbHOM KU3HU;
BEIpaXaTh (POpMyIIaMu 3aBUCUMOCTH MEXKIY BETHINHAMU,

[1P66. YMeHune pemaTs TEKCTOBBIE 3a/1a4ll Pa3HBIX THIIOB (B TOM
YUCIIe Ha TMPOLEHTHL, JONW W 4YacTH, Ha JBIDKEHHE, pPadoTy,
CTOMMOCTh TOBAapOB W YCIyr, HAaJOTH, 3afadd w3 objactu
yHOpaBleHus] JHYHBIMA M CEMEHHBIMU (DHMHAHCAMM); COCTaBIATH
BEIPXCHHSI, ypAaBHEHUS, HEPABEHCTBA U MX CHUCTEMEI 110 YCIIOBHUIO

3ajjayd, MCCIEN0BAaTh TMOJYYCHHOE peIIeHHe U OLCHUBATb
NPaBIONOJ00HOCTh PE3YJILTATOB;
I1P67. Ymenue OIIEpUPOBATh MOHATUSAMU: cpenHee

apupMeTHIecKoe, MeJaHa, HauOoJbllee U HaNMEHbILee 3HAUCHUS,
pa3Max, JUCHepcHsi, CTaHIapTHOE OTKJIOHEHHE YHCIIOBOTO HabOpa;
UHPOpMAITHIO,
rpadukax,
OTPaXKalOIy}0 CBOMCTBA pEabHBIX MPOLECCOB M  SIBICHHUH;

yMEHUue H3BIIECKATh, HHTEPIPETUPOBATh

NpeJCTaBIeHHYI0O B Ta0lMIax, Ha jJauarpaMmax,
NPEICTaBIsITh WHPOPMALMIO C TOMOIIBIO TAONUIl W JHArpamMM;
HCCIIE/IOBATh CTATUCTHYECKUE JJAHHBIE, B TOM YHCIIE C IPUMEHEHUEM
rpaUUeCcKUX METOJIOB U 3JIEKTPOHHBIX CPEJICTB;

[1P68. Ymenme omepupoBaTh MOHATHUSMH: CIy4alHBIA OMBIT U
ciydaiiHoe cOOBITHE, BEPOSTHOCTh CIY4YallHOTO COOBITHSI, yMEHHE
rpadu4ecKux

BBIYHUCJIATH BEPOATHOCTH C

(bopMyIIBI
BEPOSITHOCTEH, KOMOMHATOPHBIE (aKThl U (OPMYIIBI IPU PEILICHUH
3a/1a4; OLICHUBATh BEPOSITHOCTU PEAJIbHBIX COOBITHIl; 3HAKOMCTBO
CO CIIy4yallHbIMH BEIMYMHAMH; YMEHHE IPUBOAUTH IPUMEPHI
HPOSIBIICHUST  3aKOHAa  OOJNBIIMX  YHCed B NPUPOIHBIX
¥ OOIECTBEHHBIX SIBICHUSX;

HCITIOJIB30BAHUEM

METOJ0B;, TPUMEHATH CIIOKCHHUA W YMHOXCHUA




[1PG14. Ymenne BBIOMpATh MOAXOIAIIANA HW3YYCHHBIA METOH IS
pelieHus  3aJadd, pacro3HaBaTb  MaTeMaTHYECKHUEe  (aKTh
U MaTeMaTHYECKHE MOJENH B IPUPONHBIX M OOIIECTBEHHBIX
ABIICHUSIX, B  MCKYCCTBE;, YMEHHE TPUBOJUTH  IPUMEPHI
MaTeMaTUYECKUX OTKPBITHH poccuiickoin u MHPOBOMU
MAaTE€MaTUYECKON HAYKH

OK 04. DddexTrBHO
B3alIMO/I€1ICTBOBATh

1 paboTaTh B KOJUIEKTHBE
1 KOMaHC

JInuHOCTHBIE pe3yabTaThl JTOJKHBI OTpaxkaTh
B YaCTH: LIEHHOCTH HAYYHOTO MMO3HAHMs: OCO3HAHUE LIEHHOCTHU
HAay9HOM  JEeATEIbHOCTH, TOTOBHOCTH  OCYILECTBJISTDH
MIPOEKTHYIO u HCCIIEZIOBATENBCKYIO JeSITeTbHOCTh
WHAUBHUYaJIBHO U B TPYIIE

MertamnpenMeTHbie pe3yabTaThl JOJIKHBI OTPaXKaTh:

Osnagenue YHHMBEpCaIbHBIMU KOMMYHHKAaTUBHBIMH
JNICUCTBUSIMHU:

0) coBMeCTHAs IeATEIHHOCTD:

- MOHMMAaThb M MCIIOJIB30BaTh NPEUMYLIECTBA KOMAaHIHON H
WHIWBUAYaTBEHON paboThl,

- MIPUHAMATh LN COBMECTHOI JIeSITeNTbHOCTH,
OpPTraHU30BbIBATh M KOOPAWHHUPOBATH JEHCTBUS 1O ee
JOCTHKEHHUIO: COCTABIIATh IIaH NEUCTBUM, pacIpelesaTh POIU
C y4YeTOM MHEHUH YYaCTHHKOB OOCYXJIaThb pPE3yIbTaThl
COBMECTHOM padOTHI;

OBnazieHNE YHUBEPCAIbHBIMU PETYJIATUBHBIMH JEMCTBUSAMU:

T) IpuHsTHE ce0sl U APYTHX JHO/ICH:

- IPUHUMATh MOTHBBI M apI'YMEHTBI APYTUX JIFOAEH PU aHATTN3e
Pe3yIbTAaTOB ACATEIBHOCTH;

- TpuU3HaBaTh CBOE IIPaBO
Ha OIIHNOKH,

- pa3BUBATh CHOCOOHOCTH IMOHMMATh MHUP C MO3HULMUH JIPYTrOro
YeJoBeKa

W TpaBo Jpyrux Jiroaeu

I1P67. YMeHue OIIEPUPOBATH MIOHATHUAMU: cpenHee
apu(MeTHYecKoe, MeIaHa, HauOoblIee U HaMEHbIIee 3HAUCHNU,
pa3Max, JUCHepcHusi, CTaHIapTHOE OTKJIIOHEHHE YHCIOBOrO Habopa;
UHPOpMALIHIO,
rpaduxkax,
OTPaXKAIOIYI0 CBOWCTBA pEalbHBIX IIPOLECCOB U  SIBICHUMU;

yMEHUue U3BJICKATh, HUHTEPIPETUPOBATh

NpeACTaBlIeHHYI0O B Ta0OlWIax, Ha JHarpaMmax,
NPEACTaBIsITh WHPOPMALMIO C TMOMOIIBIO TAONUIl W AHarpamm;
HCCIIEIOBATh CTATUCTUYECKHE TaHHBIE, B TOM YHCJIE C IPUMEHEHUEM
rpadUueCcCKUX METOJIOB U 3JIEKTPOHHBIX CPE/ICTB;

[1P68. Ymenue omnepupoBaTh MOHSATHAMHU: CIYYalHBIA OMBIT H
ciydaiiHoe COOBITHE, BEPOSTHOCTh CIY4alHOTO COOBITHSI, YMEHHE
rpadu4ecKux

BBIYUCJIATH BEPOATHOCTDH C

(bopMyEl
BEPOSITHOCTEH, KOMOMHATOpHBIE (haKThl ¥ (GOPMYIBI IPU PEIICHUH

HCIIOJIB30BaAHUEM

MCTOJ0B;, TNPUMCHATH CIIOKCHHUA W YMHOXCHUA

3a/1a4; OIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHIT; 3HAKOMCTBO CO
CIy4ailHBIMU
MIPOSIBIICHHSI
M OOIIECTBEHHBIX SIBIIEHUSIX;

[1P614. YMmeHue BbIOMpaTh MOIAXOMASIIUN W3yUEHHBIH METOJ JJIs
pelleHrss  3aJa4yd, paclo3HaBaThb MaTeMaTH4YecKue  (haKThl
U MaTeMaTHYeCKHe MOJAETH B TPUPOJIHBIX U OOMIECTBEHHBIX
SIBJICHUSIX, B  MCKYCCTBE; YMEHHME MNPUBOAUTH HPUMEPHI

MAaTeMaTUYECKUX OTKPBITHA poccuiickoit 51 MHPOBOM
MaTEMaTHYECKOH HAYKH

BCIINYMHaAMU, YMCHHUE IIPUBOINTDH
3aKOHa OOJIBIIHX YUCCJI B

MIPUMEpHI
MIPUPOTHBIX

OK 05. OcymiecTBIsITh yCTHYIO U
[MMCEMEHHYI0 KOMMYHHUKALUIO

Ha TOCYJapCTBEHHOM SI3bIKE
Poccuiickoii @enepanuu

C Y4eTOM OCOOCHHOCTEH COLUAIBHOTO
11 KyJIBTypHOTO KOHTEKCTA

JIM4HOCTHEIE pe3yIbTaTHI

B YaCTH: 3CTETHYECKOT0 BOCIIUTAHUS:
- ACTETUYECKOE OTHOIIEHUE K MHPY, BKJIIOYAs ICTETUKY ObITa,
HAy9HOTO M TEXHWYCCKOTO TBOPYECTBA, CIOpPTa, Tpyda H
OOIIECTBEHHBIX OTHOILICHMIA;

- CIIOCOOHOCTh BOCIPHHUMATH Pa3lIMYHBIC BHJIBI HUCKYCCTBA,
TPAIUITIN ¥ TBOPYECTBO CBOETO M IPYTHX HAPOJIOB, OMIYIIAThH
SMOITMOHATILHOE BO3ACHCTBIE HCKYCCTBA;

MertanpeaMeTHbIE Pe3yIbTaThl TOJKHBI OTPAXKATh:

JOJIXKHBI OTpaXxaTb

[1PG1. Bianenue meToiaMu OKa3aTebCTB, AITOPUTMAMU PEIICHUS
3amad; yMmeHue (OpMyTHMpOBaThH OMNpEACNICHUs, AaKCHOMBI U
TEOPEMbI, IPUMEHSATh UX, POBOAUTH JOKa3aTEeIbHbIC PACCYKICHHS
B XOJI€ peIIeHUs 3a7a4;

[1P68. YMmeHnue omepupoBaTh MOHATHSIMU: CIyYalHBIH OMBIT U
ciydaiiHOe COOBITHE, BEPOSTHOCTh CIIYIAHHOTO COOBITHS; YMCHHUE
BEIUUCISITH  BEPOSITHOCTh € HCIOJB30BaHHEM  TIpadUyecKux
METOJIOB; TPUMEHATh (OPMYJBI CIOXKEHUS W  YMHOXCHUS
BEPOSATHOCTEH, KOMOMHATOPHBIE (HaKThl U (hOPMYJIBI IIPU PEIICHUU
3a]1a4; OICHMBATh BEPOSTHOCTH pPEajbHBIX COOBITHH; 3HAKOMCTBO




Osnanenue YHHMBEpCaIbHBIMU KOMMYHHKATUBHBIMH
JEUCTBUSAMM:

a) oOmieHwne: - OCYIIECTBIISTH KOMMYHHKAIAH
BO BCex cdepax KU3HU;

- pacro3HaBaTh HeBepOaNbHBIE CPEICTBA OOLICHUS, TOHUMATh
3HAYEeHUE COLMAIBHBIX 3HAKOB, PAaclO3HABATh MPEANOCHUIKH
KOH(JIMKTHBIX CUTYalluil U CMATYaTh KOH(IUKTHI;

- Pa3BEepHYTO M JIOTUYHO H3J1araTb CBOIO TOYKY 3pEHHS C
HCTIONBb30BaHUEM SI3BIKOBBIX CPEICTB

CO CIy4alHBIMH BEIMYMHAMH, YMEHHE IPUBOJUTH IPUMEPHI
OpOSIBIICHUST ~ 3aKOHA  OONBIIMX  YHCEN B NPHUPOTHBIX
1 OOILECTBEHHBIX SIBICHUIX;

IIP69. VYwmenme omepupoBaTh MOHATHAMHU: TOUYKA, MpsSMas,
TUIOCKOCTD, MPOCTPAHCTBO, ABYTPAHHBIA YTOJl, CKPEIIUBAIOIIUECS
npsMble, MapajiieIbHOCTh W MEPHEeHAMKYISIPHOCTD  MPSMBIX
U IUIOCKOCTEH, Yrojll MEXIy NPSAMBIMH, YIOJI MEXAYy HpAMOH
U TUIOCKOCTBIO, YTOJ MEXIY IUIOCKOCTSMH, PACCTOSIHAE OT TOYKH
JI0 TIJIOCKOCTH, PacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; yMEHHE HCIONb30BaThb IIPH PELICHUH 3a1ad
n3y4YeHHbIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATH
pasMepbl 00bEKTOB OKPYIKAIOIIEro MUPA;

[1P610. YMeHue omnepupoBaTh MNOHITHSIMHU: MHOTOTPAaHHUK,
CeUueHHE MHOIOrpaHHHMKa, Ky0, MapajuleNenunesn, mpusMa,
nupamuia, QUrypa W MOBEPXHOCTh BpAlLlCHUS, LUJIMHIDP, KOHYC,
map, chepa, cedeHus QUrypsl BpalleHHS, MIIOCKOCTh, KaCAFOIIAsCs
cdeppl, UWIMHApPA, KOHYyCa, IUIOIIAAb IOBEPXHOCTH NUPAMHUIBL,
MpU3MBI, KOHyCa, IMWIMHApA, IUIOMans cdepbl, 00beM Kyoa,
NpSIMOYTOJILHOTO  Mapajiefienuiieia, MUPAMUIbl,  [PU3MBL,
HWIMHIPA, KOHYyca, IIapa; YMEHHE H300pakaTb MHOTOTPAHHHKH
W TIOBEPXHOCTH BPAIICHUS, UX CEUCHHS OT PYKH, C IOMOIIBIO
YEepPTEeKHBIX HMHCTPYMEHTOB M DIEKTPOHHBIX CPEICTB;, yMEHHE
pacrno3HaBaTh CHMMETPHUIO B MIPOCTPAHCTBE; YMEHHE pacliO3HABATh
NPaBUIbHBIE MHOTOTPAHHUKH;

I1Po611 YMeHue  onepupoBaTb  INOHATHSMHU:  JBUXKECHHUE
B [IPOCTPAHCTBE, MMO100HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIONB30BaTh
OTHOIIICHHNE IJIOMIAIeH TOBEPXHOCTEH U 00bEMOB OAOOHBIX (hUTYD
NIPY peLICHUH 337ay;

[MP612. YMeHue BBIYHMCIATH TE€OMETPHUYCCKHE BEIWYHMHBI (JITHHA,
yroi, miouiags, OOBEM, IUIOIIAAb IOBEPXHOCTH), HCIIOIb3Ys
U3y4YeHHbIE (POPMYIIBI U METOJIBI;

I[MP613. VYmMmenuwe onepupoBaTh MOHSATHSIMHU: TPSIMOYTOJbHAS
cUcTeMa KOOPJAWHAT, KOOPJWHATHI TOYKH, BEKTOP, KOOPIUHATHI
BEKTOpa, CKaJSIpHOE IPOU3BEICHHE, YTOJI MEKAY BEKTOPAMH, CyMMa
BEKTOPOB, IIPOU3BEACHNE BEKTOPA HA YMCIIO; HAXOAUTDH C TIOMOIIIBIO
W3yUYeHHBIX (OPMYJT KOOPJMHATHI CepelIMHBI OTpEe3Ka, PacCTOsSHIE
MEXIY ABYMsI TOUKAMH;

[1P614. Ymenue BbIOMpaTh NOAXOISAIIMNA W3YyYEHHBIH METO[
JUI peIICHMS 33/1aud, paclo3HaBaTh MaTeMaTHYecKue (hakThl
U MaTeMaTHYECKHE MOJENH B NPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSX, B HCKYCCTBE, yMEHHE TPUBOAWTH  MPHMEPEI




MaTeMaTHYCCKUX OTKpLITI/Iﬁ
MaTeMaTHUYECKOM HAaYyKHN

poccuiickoin u MHPOBOH

OK 06. ITposiBISITh Tpask1aHCKO-
[IaTPUOTUYECKYIO MO3ULIUIO,
IEMOHCTPUPOBATh OCO3HAHHOE
[TOBEICHUE

Ha OCHOBE POCCUICKHUX JIyXOBHO-
HPaBCTBEHHBIX LICHHOCTEH, B TOM
urcie

C Y4ETOM TapMOHU3AITII
MEKHAITHOHATBHBIX

1 MEXPETUTHO3HBIX OTHOIICHHH,
[MPUMEHSTH CTAaHAAPTHI
AHTUKOPPYILUOHHOTO MTOBEACHUS

JInuHOCTHBIE pe3yabTaThl AOHKHBI OTPAXKATh B YACTHU:

- TPaXXJaHCKOTO BOCIHUTAHUA: TNPUHATHE TPAJAULHOHHBIX
HAI[MOHAIBHBIX, OOIEYETIOBEYECKNX TyMAHUCTUYECKUX U
JE€MOKPaTU4YECKUX LIEHHOCTEH;

-IaTPUOTUYECKOTO BOCIIUTAHUS:

LICHHOCTHOE OTHOIIEHHE K TOCYJAapCTBEHHBIM CHUMBOJIAM,
HCTOPUYECKOMY K NPHUPOJHOMY HACICAMIO, IaMATHUKAM,
TpaauuusM HapojoB Poccun, goctmxenusam Poccun B Hayke,
HUCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX U TPYAE;

MeranpeameTHbIe pe3ynbTaThl JOJKHBI OTpakaTh: OBlaneHue

YHHUBEPCAIBHBIMHU PETYIATUBHBIMA JNEHCTBUSMH: B)
SMOLIMOHATBHBIN WHTEIICKT, IpeanoIararonui
c(OpPMHUPOBAHHOCTB:

--CaMOCO3HaHMS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TIOHUMATh CBOE
SMOIMOHAIFHOE COCTOSIHUE, BUETh HAMpPaBJICHHS Pa3BUTHS
COOCTBEHHOH 3MOIIMOHANBHOW CcQephl, OBITh YBEPEHHBIM B
ceOe;

- CaMOpETYJIUPOBAHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHUE
MPUHUMATH OTBETCTBEHHOCTH 33 CBOE MTOBEJICHHE, CIOCOOHOCTD
a/1anITUPOBATHCS K SMOLMOHAIEHBIM HU3MEHEHUSIM
U TIPOSBIIATH THOKOCTh, OBITH OTKPBITBIM HOBOMY;;

- BHYTPEHHEM MOTHMBALlM{, BKJIIOUAIOLIEH CTPEMJIEHUE K
JOCTIDKEHHIO eI M yCIieXy, ONTHMH3M, WHUIHATHBHOCTH,
yMEHHE JeHCTBOBATh, UCXO/ISl U3 CBOMX BO3MOKHOCTEH;

- OMIATWHW, BKIIOYAMOMEH  CIOCOOHOCTH  IMOHHMATh
SMOIMOHAIIFHOE COCTOSIHUE JIPYTUX, YYUTHIBATh €ro IpH
OCYILECTBJICHUH KOMMYHHUKAIIMH, CTIOCOOHOCTh K COUyBCTBHUIO
U CONIEPEKUBAHMUIO;

- CONMAIBHBIX HABBIKOB, BKJIIOYAIONIMX  CIOCOOHOCTH
BBICTPaWBaTh OTHOLICHUSI C JIPYTUMH JIIOAbMH, 3a00THUTHCH,
MPOSIBJIATH MHTEPEC U pa3periaT KOHQIUKTHI

[1P61. Bnagenne meToaamMu 10Ka3aTeIbCTB, AITOPUTMAMH PELICHUS
3ajay; yMeHHe (OpPMyNHpOBaTb  ONPEACIEHUS, AKCHOMBI
W TEOpeMbl, TNPUMEHATb UX, MNPOBOJUTH JIOKa3aTeJbHbIC
paccykIeHus B XOJIe PEeLICHUS 3a/1a4;

[1P64. YMmenne ornepupoBaTh MOHATHAMUA: (YHKIIHS, HEMPEPHIBHAS
(byHKLUS, TPOU3BOAHAS, IEPBOOOpa3Hasi, OIPEAEICHHbBII HHTErpall;
YMEHHE HaxOJWTh MPOM3BOAHBIC 3JEMEHTAPHBIX (YHKUUH,
HCIIOJIB3Yyd CIIPAaBOYHBLIC MaTCpUalibl; UCCIICAOBATH B HpOCTCf/'IIHHX
cinydasx (yHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOOJIbIINE
W HaWMEHbIIME 3HaueHWs (QyHKUMH; CTpPOUTh Tpaduku
MHOTOWJICHOB C UCIOJNB30BAHUEM amiapara MaTeMaTH4ecKOro
aHanu3a;, MPUMEHATh [POU3BOJHYIO TIPH PpEIICHHHM 3a1ad
Ha [BIDKGHHE; pelaTh [PAaKTUKO-OPUEHTUPOBAHHBIC 337yl
Ha HaI/I6OJ'IbHII/Ie 1 HAUMCHBIINEC 3HAYCHUA, HA HAXOXKIACHHUEC ITYTH,
CKOPOCTH U YCKOPEHHSI;

[1P66. YMeHne pemiaTte TEKCTOBBIC 337a4d Pa3HBIX THUIOB (B TOM
YUCJIC Ha TMPOIEHTHI, JOMM W 4YacTH, Ha JBIDKEHUE, pPaboTy,
CTOMMOCTh TOBapOB M YCIyI, HAJIOTH, 3ajJa4d W3 OO0JIACTH
yIOpaBJIeHUs] JIMYHBIMH M CEMEHHBIMH (PMHAHCAMH); COCTABIATH
BbIpa’XXCHUA, YPaBHCHHA, HCPABCHCTBA U UX CUCTCMBI 110 YCIIOBUIO

3ajjaud, HCCIE0BaTh IIOJYYEHHOE pelIeHUe U OLIEHUBAThb
NPaBIONOJ00HOCTh PE3YJILTATOB,;
I1P67. Ymenue OIIEpUPOBATH MOHATUAMU: cpenHee

apudMeTHYeCKOe, MeIaHa, HanOoJblliee U HAaNMEHbIIIee 3HAYCHUS,
pasmax, JUCIepCcHsi, CTaHAAPTHOE OTKIOHEHUE YHCIOBOIO Ha0OPa;
yMEHHE W3BJIEKATbh, WHTEPIPETHPOBATD MHPOPMALHIO,
Mpe/CTaBIeHHYI0 B Ta0iWmax, Ha [auWarpammax, Tpadukax,
OTPKAIONIYID CBOWCTBA pPEaJbHBIX IPOLECCOB W  SIBICHUIL;
NPEACTaBIsATh WHPOPMALMIO C MOMOILILIO TaONWI W AHarpamm;
WCCIIEIOBaTh ~ CTAaTHCTHYECKHE  JIaHHBIe, B  TOM  YHCIIE
¢ IpUMEHEHHEM rpauIecKuX METO/IOB M DIIEKTPOHHBIX CPEJICTB;

[1P68. VYmeHue omepupoBaTh HOHSATHAMH: CIIyYalHBI OIBIT
U cIy4aiiHOe COOBITHE, BEPOSITHOCTD CIIyYaiHOTO COOBITHS; yMEHHE
BBIUUCIISITH  BEPOSITHOCTh C  WCIOJNB30BaHWEM rpaduyeckux
METOAOB; IMPUMEHATb (OPMYJBI CIOXKEHHS M  YMHOXKEHUS
BEPOSITHOCTEH, KOMOMHATOpHBIE (HaKTHl ¥ (OPMYIbI IPU PEIICHUN
3ajjay; OLIEHUBATh BEPOSTHOCTU PEAIbHBIX COOBITHI; 3HAKOMCTBO
CO CIy4YalHbIMHM BEJIMYMHAMH;, YMEHHE IPUBOJUTH HPUMEPHI




NPOSIBIEHUST  3aKOHAa  OOJIBIIMX
1 O0ILECTBEHHBIX SIBICHUSIX;

[IP614. VYwmenue BbIOMpaTh MOIXOMSAIINNA W3YYCHHBI METON
JUId pelieHHs 3aJadd, paclo3HaBaTb MaTeMaTHYECKHE (aKThI
U MaTeMaTHYeCKHE MOJENH B NPUPOIHBIX M OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE, yMEHHE TNPHUBOAUTH IPHUMEPEHI
MaTeMaTUYECKUX OTKPBITUI poccuiickoin u MHPOBOH
MaTeMaTHYeCKOH HayKH

yhucel B TMPHPOIHBIX

OK 07. ConeiicTBOBaTh COXpaHEHHIO
OKpYIKaroIei cpessl,
pecypcocOepesKeHHIO, TPUMEHSTh
3HAHMS

00 M3MEHEHHUH KJIMMaTa, TPUHIIUATIBI
OepeIKITUBOTO MPOU3BO/ICTBA,

b (heKTUBHO JIEHCTBOBATH

B UpE3BBIYANHBIX CUTYAIHIX

JImuHOCTHBIE pPE3YJabTAaThl JOJDKHBI OTpaXaTb B  YacCTH:
9KOJIOTMYECKOTO BOCTIUTAHUS:
- AKTUBHOE HENpUATUE JEUCTBUW, MNPUHOCSIIIUX Bpex

OKpY’Karollel cpene;

- YMCHUC NPOTHO3UPOBATH HC6HaI‘OHpI/I$ITHI>IC OKOJIOT'MYECKUEC
MOCNIEACTBUS TPEIPHHUMAEMBIX JIEHCTBHM, MPEIOTBPAIIATh
uX;

- pacmmpeHue

HaTpaBJICHHOCTH;
MeranpeaMeTHBIE pe3yNbTaThl JOJDKHEI OTpakaTh: OBiageHue
YHUBEPCATHHBIMU YY€OHBIMU TIO3HABATEIHHBIMU JIEHCTBUSIMI:

0) 6a30BbBIC UCCIICIOBATEIILCKUE JICHCTBUS:

- pa3pabaThIBaTh IJIaH PEHIeHHs TPOOJIEMBI C YIETOM aHAIIN3a
AMEIOTITIXCS MaTepHaIbHBIX
U HEMATEPHAIIBHBIX PECYPCOB;

- OCYIIECTBIIATH IIeJICHANPABICHHBIN MMOUCK TIEPEHOCa CPEJICTB

OIIbITa JCATCIIBHOCTHU 9KOJIOTHYECKOM

u croco6oB JeHCTBUS
B PO(heCCHOHAIBHYIO CPEyY;
- YMETH IEPEHOCUTH 3HAHUA B IMO3HABATCIIbHYIO

U TIPaKTHYECKYIO O0JIaCTH JKU3HEACATENbHOCTH;

OgnazieHre yHUBEPCAJIbHBIMU PETyJIITUBHBIMU ACHCTBUAMHU:
0) CaMOKOHTPOJIb:

- J1aBaTh OLIGHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTHUBHI B
JesSITeNbHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LIEISAM

[1P61. Bnagenne meToaamMu 10Ka3aTeIbCTB, AITOPUTMAMH PELICHUS
3ajgad; yMeHHe  (OpPMYNHpOBaTh  ONPEACICHUS, aKCHOMBI
U TEOpeMbl, TNPUMEHATh HX, MPOBOJUTH JOKa3aTeJbHbIC
paccyX/IeHus B X0/i¢ PELIeHNs 3a/1a4;

[1P64. YMmenue onepupoBaTh MOHATUSAME: (QYHKIHUS, HEMPEPhIBHAS
(byHKLUS, TPOU3BOAHAS, IEPBOOOpa3Hast, ONpeAeICHHbIN HHTErpall;
YMEHHE HaxXOOWTh IPOM3BOAHBIC 3JIEMEHTApPHbIX (YHKUUH,
WCIIOJIB3Ysl CIPABOYHBIE MaTepUajbl; HCCIeN0BaTh B MPOCTEHUIINX
cinydasx (yHKIMM Ha MOHOTOHHOCTb, HAaXOAWTh HauOOJbLINE
W HauMEHbIIME 3HaueHHs (yHKUIMH; CTpOUTH TIpaduku
MHOTOYJIEHOB C HCIIOJIb30BAaHUEM ammapara MaTeMaTHYecKoro
aHanu3a; TMPUMEHATh IMPOMU3BOJHYIO TMIPH pPELICHUH 3ajad
Ha JIBIDKEHHE;, pemaTh [PaKTUKO-OPUEHTUPOBAHHBIC 3aJayd
Ha HauOONbIIVEe W HAMMEHbINE 3HAYCHUS, HA HAXOXKICHUE MYTH,
CKOPOCTH U YCKOPEHHS;

[1P65. YMenue oneprupoBaTh NOHATHAMU: paloOHaIbHAs QyHKUINS,
NoKaszarenbHasi QyHKIUs, cTereHHas (QyHKUus, JorapupMudeckas
¢GyHKIUS, TpUrOHOMeTpudeckne (YHKIWHU, oOpaTHble (yHKIHU;
YMEHHE CTPOUTh TpaQUKH HM3YHYEHHBIX (QYHKIHHA, HCHOIb30BaTh
rpaduKy IpHU U3yYSHUH MPOLIECCOB M 3aBUCHMOCTEH, IPY PELICHUH
3a]a4 U3 JPYTruX y9eOHBIX IPeIMETOB U 3aj]ad U3 pealbHOM KHU3HU;
BBIpaXaTh (GopMyIaMu 3aBUCHMOCTH MEX]Ty BEIMIHHAMY;

[1P66. YMeHue pemiath TEKCTOBBIC 3a7a4d PA3HBIX TUIIOB (B TOM
qypciie Ha MPOUEHTHl, JOMW ¥ 4YacTH, Ha [BW)XXEHHE, padoTy,
CTOMMOCTh TOBapOB M YCIyI, HAJIOTH, 3aJa4d H3 OO0JIACTH
yIOpaBlieHUs] JIMYHBIMH M CEMEHHBIMH (PMHAHCAMH); COCTABIATDH
BBIPaKCHMsI, YPABHEHUS, HEPABEHCTBA U MX CHUCTEMBI 110 YCIOBUIO
3aJa4d, MCCIEAOBaTh TIOJTYYEHHOE pEIIeHne ¢ OIICHWBATh
IIPaBIONOJ00HOCTb PE3YJIbTATOB;

[1P68. VYmeHue omepupoBaTh MOHSATHAMH: CIIyYalHBI OIBIT
U CIIy4aiiHO€ COOBITHE, BEPOSTHOCTD CIIy4allHOIO COOBITHS; yMEHHE
BBIYHCIIATH BEPOATHOCTh C  HCIOJB30BAaHMEM TIpadudecKux
METOAOB; TPUMEHATb (OpMYJIBI  CIOXKEHHS M YMHOXKEHHS




BEpOATHOCTEH, KOMOMHATOPHBIE (HaKThl U (POPMYJIIBI IPU PEIICHUN
3a]a4; OLEHHUBATh BEPOSITHOCTU PEAbHBIX COOBITHIA; 3HAKOMCTBO
CO CIy4alHBIMH BEJIMYMHAMH, YMEHHE IPUBOJUTH IPUMEPHI
NPOSIBIEHUST  3aKOHA  OONBIIMX  4HMCeJ B NPUPOIHBIX
1 OOILECTBEHHBIX SIBICHUSIX;

[1P69. VYwmenue omepupoBaTh MOHITUSMH: TOYKa, MpsMasi,
IUIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHBIA yrojl, CKpEIUBArOILUECs
NpsMble, MapajUIeNbHOCTh U MEPHEHIUKYISAPHOCTh MPAMBIX
U IUIOCKOCTEH, yrol MeXAy NPSAMBIMH, YTOJd MEXAy MpsMOH
U IUTIOCKOCTBIO, YTOJI MEXIY IUIOCKOCTSIMHU, PACCTOSIHUE OT TOYKH
JI0 TIJIOCKOCTH, PAacCTOSHUE MEXAY MPSIMBIMH, PACCTOSHHE MEXKIY
IUIOCKOCTSIMM; YMEHHE HCIIOJIb30BaTh IMIPU pEIIeHHWH 3ajad
n3y4YeHHbIE (aKTbl U TEOPEMBI IJIAHUMETPHH; YMEHHE OLICHUBATH
pasMepsl 00bEKTOB OKPY’KAIOIIEro MUPA;

[MIP610.  YmeHue omepupoBaTh NOHSATHAMHU: MHOTOTPaHHUK,
CeueHHe MHOTOTpaHHHMKa, Ky0, Mapajulelienunes,, mpu3Ma,
nupamuza, GUrypa M MOBEPXHOCTh BPALICHUS, LMIMHAP, KOHYC,
map, cdepa, cedeHnss QUrypsl BpalleHns, MI0CKOCTh, KACAFOIIAsICs
cdepsl, MWIMHApA, KOHYyca, IUIOMAAb TOBEPXHOCTH MUPAMUJIBL,
NpU3MBl, KOHYyCa, LWIMHIpA, IUIomanb cdepsl, o0beM KyOa,
OPSAMOYTOJIFHOTO — MapajyiefienuIieaa,  NUPAaMHUIbl,  [PU3MBL,
MWIMHIPA, KOHYyca, IIapa; YMEHHE H300pakaTh MHOTOTPAaHHUKH
M TIOBEPXHOCTH BpAIlIECHHUS, WX CEUEHUS OT PYKH, C IIOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB M DJIEKTPOHHBIX CPEICTB;, YMEHHE
pacrno3HaBaTh CHMMETPHUIO B IIPOCTPAHCTBE; YMEHHE pacliO3HABATh
MpaBUJIbHBIE MHOTOTPAHHUKH;

I1P611 YMeHne — onepupoBaTb — MOHATHUSAMHU:  JIBHXKCHHE
B [IPOCTPAHCTBE, M000HBIE (PUTYPHI B IPOCTPAHCTBE; UCIIOJIB30BaTh
OTHOIIICHHUE TUIONIAIeH TOBEPXHOCTEH U 00EMOB MOJTOOHBIX (GUTYD
MIPY PEIICHUH 3a/1a4;

[1P612. YMeHue BBIYMCIATH T€OMETPUYECKHE BENWYMHBI (AJIMHA,
yroi, mJjom@anb, OOBEM, TUIOMAAb MOBEPXHOCTH), HCIOIB3YA
U3y4YeHHbIE (DOPMYIIBI H METOJIBI;

[1P613. VYmenue onepupoBaTh MNOHATHSMHU: MPSIMOYTOJbHAS
CHUCTeMa KOOpAHMHAT, KOOPAWHATHI TOYKH, BEKTOP, KOOPAWHATHI
BEKTOPA, CKAJISIPHOE TIPOU3BEACHNE, YTOJl MEXIY BEKTOpPaMH, CyMMa
BEKTOPOB, POU3BEACHNE BEKTOPA HA YUCIIO; HAXOAUTDH C TIOMOILBIO
W3y4YCHHBIX (OPMYJT KOOPAMHATHI CepelvHbI OTPEe3Ka, PacCTOSHHE
MEX[IY ABYMs TOUKaMH;

[1P614. Ywmenue BbIOMpaTh NOAXOISAIIMNA W3YyYEHHBIH METO[
JUIs pelieHHs 3aJadd, pPacro3HaBaTh MaTeMaTHUYECKHE (aKThl




W MaTeMaTHYeCKHe MOJETH B TPUPOAHBIX M OOIIECTBEHHBIX
SIBJICHUSIX, B  MCKYCCTBE;, YMEHHE TMNPUBOAUTH MHPUMEPHI
MaTeMaTUYECKUX OTKPBITUI poccuiickoin u MHPOBOH
MaTeMaTHYeCKON HayKu

2. CrpykTypa u coJep:kaHue JUCHUILINHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI M BUIBI padoT

O06bem yueOHOH paboTHL, Jac.
Buzibl yqeGHoM paboThl B T. 4. II0 CEMeCTpaMm
BCETO
1 2

YueOHas Harpy3ka oOydaronuxcs BCEro, B TOM YHUCIIE: 252 97 155
JIEKIIUA 112 42 70
MPAKTHYECKUE 3aHATH 112 42 70
CamocrosiTensHast paboTa 00yJaromuxcs 12 5 7
KOHCYJIbTALIUH 4
MPOMEXKYTOUYHASI ATTECTAIINS 6 6
DopMBbI TPOMEKYTOUHOMN aTTECTAIIH Ok3ameH Ox3ameH

2.2 TemaTn4ecKHil IVIaH U COJIEPKAHHUE TUCHMUILINHBI

HpeHCTaBI/ITI) TEMaTUYEeCKHH MIaH U COACPIKAHUEC JUCHUIIIINHEI B (1)0pMe Ta6J'II/IHI)IZ

HaumenoBanue Coaeprxanue y4eOHOro MaTepuaJa
pa3aesioB U TeM

Oo0bem| Dopmupyem| DopMmbl

4acoB bI€ TEKYyHICro
KOMIIETCHIIH| KOHTPOJIA
u

Pa3nen 1. [loBTOpeHne Kypca MaTeMaTUKH OCHOBHO# HIKOJIbI




Tema 1.1 Ilean u 3axauu Jlekmus: OK 01, OK 0]
MATEeMATHKH IPH 0CBOCHHHU Llesb 1 3a1a4 MaTEMATUKU ITPU OCBOCHHUH CIIELUAIBHOCTH. ba30BbIe 3HAHUS U 02, OK 03,
CHenMAILHOCTH. YMEHHSI 10 MAaTEeMaTHKE B MPOPECCHOHATBHON U B IIOBCEAHEBHOU OK 04, OK
Yucsia U BIYUCICHHS NesATEIbHOCTH. [[eficTBUS HA/l TOJNOKUTEIBHBIMU U OTPULIATEIbHBIMU 05, OK 06,
YHCIIaMH, C OOBIKHOBEHHBIMU U ACCATUYHBIMU Apoosimu. JleiicTBus co OK 07
CTETeHSIMH, (HOPMYJIbI COKPAILICHHOT'O YMHOKEHHS.
Tema 1.2 Jlekus: OK 01, OK 0]
IIpoueHTHBIC BEIYMCICHUS. [IpocTble TpOLEHTHI, pa3Hble CcrnocoObl WX BblUMCICHUSA. JIuHelHbIe, 02, OK 03,
YpaBHeHHS U HEPABEHCTBA KBaJ[paTHBIC, IPOOHO- TMHEHHBIC YPABHCHUS 1 HEPABEHCTBA. OK 04, OK
05, OK 06,
OK 07
Tema 1.3 [IpodeccronanbHO-OpUEHTUPOBAHHOE COAEPIKAHUE! OK 01, OK O
IIpoueHTHBIC BHIYMCJICHUS B [IpocTsie 1 crokHbIE TPOLIEHTHI. [IpOlIeHTHBIC BHIYMCIICHUS B 02, OK 03,
npo(l)eccnoﬂa,]]],]-[],[x 3aa4yax HpO(l)GCCI/IOHaJII)HI)IX 3agavdax. OK 04, OK
05, OK 06,
OK 07
Tema 1.4 IMpakTHuyeckoe 3aHATHE: OK 01, OK 113
Pemenne 3anau. Bxoanoii Brruncnenus u npeobpa3oBanus. Y paBHEHUs U HepaBeHCTBa. [ eomeTpus Ha 02, OK 03,
KOHTPOJIb IJIOCKOCTH. OK 04, OK
05, OK 06,
OK 07
Pa3nen 2. IlpsiMble U mjiockocTu B mpoctpaHcTBe. KoopauHATHI M BEKTOPHI B IPOCTPAHCTBE
Tema 2.1. Jexkuus: OK 01, OK 9)
OcHOBHBIE  TOHATHS [Ipeamer crepeomerpuu. OCHOBHBIE MOHATUS (TOUKA, IpsiMasi, INIOCKOCTb, 02, OK 03,
cTepeoMeTpHu. npoctpancTBO). OCHOBHBIE aKCHOMBI ~ cTepeoMmeTpuu. [lepecekarommecs, OK 04, OK
PacnoJiosxkenne npsiMmbIxX U napajuieJbHbIe U CKPEIIUBAIOLIUECS IPSIMBbIE. YTO0JI MEXAY MPSIMbIMU B 05, OK 06,
IJIOCKOCTeH npoctpancTie. [lepneHauKymsipHOCTh MPsMbIX. OCHOBHBIE POCTPAHCTBEHHBIE OK 07
burypsl.
Tema 2.3. Jexkuus: OK 01, OK 9)
[epnenaukyasspHocts npsamblx, | [lepnenaukynspusie npsiMele. [lapanienbabie npsMble, MEPIEHIUKYISIPHBIE K 02, OK 03,
NMPSAMOM U IJIOCKOCTH, IIOCKOCTH. [Ipu3HaK neprneHauKyIsIpHOCTH MPSIMON U TIOCKOCTH. OK 04, OK
IUIOCKOCTe 05, OK 06,

OK 07




Tema 2.4. Jlexmus: OK 01, OK e}
Iepnenaukyasp u HakiaoHHast.  [[leprniennukyisap u HakiIoHHas. Teopema o Tpex NepIeHIUKYIsIpax. YToa 02, OK 03,
Teopema o Tpex MEK1Y IPAMOM U IJIOCKOCThIO. YTOJI MEXAY IJIOCKOCTSIMHU. OK 04, OK
nepneHIuKyJIspax [leprieHAUMKYISpHBIE 05, OK 06,
IJIOCKOCTH. PaccTosiHus B IPOCTPaHCTBE. OK 07
Tema 2.5. Jleknusn: OK 01, OK 113
Koopaunarsi n JlekapTOBbl KOOpJIMHATBI B MPOCTPAHCTBE. BEKTOpPhl B MNPOCTPAHCTRBE. 02, OK 03,
BEKTOPHI B CnoxkeHME M BBIYMTAHME BEKTOPOB. YMHOXXEHHME BEKTOpa Ha YHCIIO. OK 04, OK
NMPOCTPAHCTBE CxansapHoe Npou3BeICHUE BEKTOPOB. 05, OK 06,
I[IpakTuyeckoe 3aHsATHE: OK 07
[Ipocreiimue 3a1a4u B KOOpAXMHATAX.
Tema 2.6. IIpodeccuoHaIbHO-OPUEHTHPOBAHHOE COlePKAHUeE: OK 01, OK 9)
IIpsiMmble U JIOCKOCTH B B3anmHoe pacnoioxkeHnne npsiMbIX B mpocTpancTBe. [lapamienbHOCTh npsiMoi 02, OK 03,
NMPAaKTHYECKHUX 3a/a4ax U  IUIOCKOCTH, TMAapajulebHOCTh  IUIOCKOCTEH,  MEPIEHANKYISIPHOCTh OK 04, OK
IJIOCKOCTEH. PacrnonoxeHnne NnpsMbIX M IUIOCKOCTEH B OKPYXKAIOLIEM MHpE 05, OK 06,
(mpupone, apXuTeKType, TEXHUKE). OK 07
PelreHre npakTHKO-OpUEHTHUPOBAHHBIX 33]1a4.
Tema 2.7 Jlexkums, [IpakTuyeckoe 3ansiTue: OK 01, OK KP
Pemenue 3anau. [Ipsimbie n Pacnonoxenne MPSIMBIX u MJIOCKOCTEN B MIPOCTPAHCTBE. 02, OK 03,
IUVIOCKOCTH, KOOPAUHATHI U [TepnieHIUKYISIPHOCTHY MAPATUIEIBHOCTD MPSIMBIX U MJIOCKOCTEN. JleKapTOBbI OK 04, OK
BEKTOPHI B KOOpAMHATBl B TpOCTpaHCTBE. Bektopel B mpoctpaHcTBe. ClokeHue u 05, OK 06,
MPOCTPAHCTBE BBIYMTAHUE BEKTOPOB. Y MHOKEHHE BEKTOpPA HA yncio. KoopinHaThl BEKTOpA. OK 07
Pasznen 3. Crenenn u kopHu. CTeneHHas, nokazarejabHas v jorapudpmudeckas pyHKuuu.
Tema 3.1 Jleknus: OK 01, OK 9)
Crenennas QpyHKIHs, ee [TonsiTue KOpHS N-0H CTENEHU U3 IEUCTBUTEIBHOTO Ynciia. ODyHKINU y = VX n 02, OK 03,
cBoiicrBa. [IpeodpasoBanue ux cBoiicTBa u rpaduxu. CBoiicTBa KOpHS N-0i CTENIEHHU. OK 04, OK
BbIPAKEHUN € KOPHAMM N-0i gpaKg HHECKOE 3aHITHE: . 05, OK 06,
cTemeHH peoOpazoBaHUe UPPALTUMOHAIBHBIX BBIPAXKEHUN OK 07
Tema 3.2 Jlexknusi: OK 01, OK e}
CgoiicTBa cTeneHu ¢ [ToHsITHE CTENEHN ¢ palMOHAIBHBIM MoKa3aTeneM. CTeneHHble (PYHKINH, UX 02, OK 03,
PALMOHAIBHBIM U CBOICTBA U TpadUKH. OK 04, OK
AeHCTBUTEIbHBIM NMOKa3aTeJsiMu | [IpakTuyeckoe 3aHsTHE: 05, OK 06,
[TocTpoenue rpadikoB cTENEHHBIX (YHKITUH. OK 07




Tema 3.3 Jleknusn: OK 01, OK KP
Pemienne nppanuoHaJabHbIX PaBHOCHIIBHOCTH HPPALIMOHAIIBHBIX YPaBHEHHN. 02, OK 03,
YPaBHeHMI IIpakTHyeckoe 3ansiTHe: 8 |OK 04, OK
MeTtopl penieHNst UPPAaUMOHAIBHBIX YPABHEHU. 05, OK 06,
OK 07
Tema 3.4 Jexknus: OK 01, OK KP
IHoka3arenbHast GyHkums, ee CreneHb C OPOM3BOJBHBIM JICMCTBUTENIBHBIM IOKa3aresneM. OnpeaeneHue 02, OK 03,
CBOICTBA. MoKa3aTeabHOM (YHKIMM M ee CBOWCTBAa. 3HAKOMCTBO C MPHUMEHEHHEM OK 04, OK
IToxa3arenbHbIe ypaBHEHHUA U NOKa3aTeIbHON (QYHKLUH. 05, OK 06,
HepaBeHCTBa IIpakTnyeckoe 3ansiTue: 10 0K 07
Pemenne mokasaTelbHBIX YpaBHEHHH METOIOM YpPaBHHMBAHMs IOKa3aTelleH,
METOZOM BBEJICHUS HOBOW NEPEMEHHOH, (YHKIMOHAIBHO-TpaGUIECKIM
METOJIOM.
Pemennie noka3zarenbHbIX HEPABEHCTB
Tema 3.5 Jeknusa: OK 01, OK 113
Jlorapugm yucaa. CpoiictBa Jlorapudm uucna. CporicTa jorapudmMos. 02, OK 03,
Jorapu(pmMoB Onepauus porapudpmuposanus. [lpakTudeckoe 3anaTue: Beruncnenue 4 |OK 04, OK
sorapu@moB. 05, OK 06,
OK 07
Tema 3.6 Jexkuusa: OK 01, OK 113
Jlorapudpmuueckas ¢pynkuus, ee |Jlorapupmuueckas pyHkuus u ee cBoiicta. [Tonarue norapupmudeckoro 02, OK 03,
cBoiicTBa. Jlorapupmuueckue ypaBHeHHUs. Onepaiys MOTeHIUPOBaHHUS. OK 04, OK
YPABHEHMS, HEPABEHCTBA. IIpakTH4eckoe 3aHsATHE: 11 |05, OK 06,
Tpu OCHOBHBIX METOAAa  pELIEHUS  JIOTapU(PMHUUYECKHX  YPaBHEHMIA: OK 07
(GyHKIMOHATIBHO- rpaduyecKkuii, METO ] HOTEHIIMPOBAHUS, METO/I BBEACHUS
HOBOM nepeMeHHOM. JlorapudmMuyeckue HepaBeHCTBaA.
Tema 3.7 IIpogeccnoHaTbHO-OPHEHTHPOBAHHOE COCPKAHUE: OK 01, OK 113
JlorapugmsbiB npupoae u [Tpumenenue norapudma. Jlorapupmuueckas 02, OK 03,
TeXHHKe cnupains B npupose. Ee maTemarnuecknue CBOWCTBA. 4 |OK 04, OK
05, OK 06,
OK 07
Tema 3.7 IIpodeccnoHaTbHO-OPHEHTHPOBAHHOE COCPKAHUE: OK 01, OK e}
JlorapugmpiB npupoae u [Tpumenenwne norapudma. Jlorapudmudeckas ciupaib B IPUPOJIE. 02, OK 03,
TeXHUKEe Ee maTemaTnueckue CBONUCTRA. 4 OK 04, OK
05, OK 06,

OK 07




Tema3.8 Jleknus: OK 01, OK KP
Pemenne 3axau. CrenenHas, mokasareiabHasl U JJorapupmuueckast QyHKIUU. 02, OK 03,
Crenennasi, noka3areJbHas U IIpakTHyeckoe 3ansiTHe: 6 |OK 04, OK
Jorapummuyeckas yHKuUU Pemienue ypaBHeHUH. 05, OK 06,

OK 07

Paznen 4. OcHoBbl TpuroHoMerpun. Tpuronomerpuyeckue (pyHKIUN
Tema 4.1 Jlekmus: OK 01, OK 0)
Tpuronomerpnyeckue pynknun |Paguannas wmepa yrma. [loBOpOT TOYKM BOKpPYr Hayana KOOpPIWHAT. 02, OK 03,
NPOM3BOJIBHOIO YIJIA, YUCJIA Omnpenenenue cuHyca, KOCHUHYCA, TAaHI'€HCA W KOTaHI€HCA. 3HAKU CUHYCA, 5 [OK 04, OK

KOCHHYCa, TAaHI'€HCa M KOTAHI€HCa II0 YETBEPTSAM. 3aBUCUMOCTb MEXIY 05, OK 06,
CHUHYCOM, KOCUHYCOM, TAHT€HCOM ¥ KOTAHT€HCOM OK 07
OJIHOTO U TOT0 K€ yrja.

Tema 4.2 Jlekmus: OK 01, OK 0)
OcHoBHbIE TPUTOHOMETPHYECKHEe | Tpuronomerpuyeckue ToxxaecTsa. CHHYC, KOCUHYC, TAHT€HC U KOTAHT€HC 02, OK 03,
TOXKIECTBA YIJIOB. 4  |OK 04, OK

IIpakTnyeckoe 3ansirue: 05, OK 06,
[IpeoOpazoBanus MPOCTEUIINX TPUTOHOMETPUUECKUX BbIPAKEHUI. OK 07

Tema 4.3 Jleknus: OK 01, OK @)
Tpuronomerpuyeckne pynkunn, |O61acTb ONpeneNeHUss U MHOXKECTBO 3HAYEHUN TPUTOHOMETPHUYECKUX 02, OK 03,

HX CBOIiCTBA U rpaduku ¢byakuii. YETHOCTh, HEUETHOCTb, MEPUOJAUYHOCTH TPUTOHOMETPUUECKUX OK 04, OK

¢bynknuii. CBolicTBa 1 rpaduku QyHKIHHA Y = COS X, Y =Sin X, y =tg X, y = ctg 6 05, OK 06,
X. CxxaTue U pacTshkeHHe rpagiKoB TPUTOHOMETPUUYECKUX (YHKIIMH. OK 07
IIpakTHYeckoe 3aHATHE:

[IpeoOpazoBanue rpauKoB TPUTOHOMETPUUECKUX (DYHKIIHH.

Tema 4.4 Jexkuus: OK 01, OK 0]
OOpatHbIe OO6patHble TpuroHomerpudeckue GyHkiuu. Mx cBoiicTBa U rpaduki. 02, OK 03,
TPUroOHOMeTpUYeckue pyHKIMH 6 0K 04, OK

05, OK 06,
OK 07

Tema 4.5 Jexkuus: OK 01, OK 113
Tpuronomerpuyeckue VYpaBHeHue COS X = a. YpaBHeHue Sin X = a. 02, OK 03,
YPaBHEHHS U HEPABEHCTBA VYpaBHeHue tg X = a, ctg X = a. OK 04, OK

IIpakTuyeckoe 3aHsATHE: 10 [0S, OK 06,
Pemienne TpUroHOMETPUYECKUX YpaBHEHUN OCHOBHBIX THUIIOB: MPOCTEHIINE OK 07

TPUTOHOMETPUYECKUE YPaBHEHHUs, CBOASAIIMECS K KBAaJAPATHBIM., PEIIacMble
Pa3I0KEHUEM Ha MHOXKHUTEIH, OIHOPOIHBIE.
[Ipocreiilre TPUrOHOMETPUYECKUE HEPABEHCTBA




Tema 4.6 Pemenue 3agauy. IIpakTHYeckoe 3aHsATHE: OK 01, OK KP
OCHOBBI TPHTOHOMETPHH. [IpeoOpa3zoBanue  TPUTOHOMETPUUECKUX BBIpOKEHHH. Pemenue 02, OK 03,
Tpuronomerpnyeckue TPUTOHOMETPUUYECKUX YPABHEHHUH U HEPABEHCTB B TOM YHUCIIE C 2  |OK 04, OK
byHkumMu HCIOJIb30BAaHUEM CBOMCTB (DYHKIIHIA. 05, OK 06,
OK 07
Pa3nes 5. [IponzBoaHas u neppoodpasHas GyHKUMH
Temab.1 Jekuus: OK 01, OK 9]
IonsiTHEe NPOM3BOIHOIA. [Tpupamenue aprymenta. [lpupamenne ¢pynkunu. 3anaun, IpUBOISAIINE K 02, OK 03,
®opmyJibl H IPABHJIA MIOHATHIO IPOU3BOAHON. OlpeeneHue NPpOU3BOAHON. AJITOPUTM OTBICKAHUS g [OK04,0K
auQp¢epeHIUPOBaAHUA IIPOU3BOJHOM. 05, OK 06,
IIpakTH4yeckoe 3aHsATHE: OK 07
@opmynsl quddepennmpoBanusi. [Ipasua nuddepeHunpoBaHus.
Temab.?2 Jlexkmus, IIpakTuyeckoe 3aHATHE: OK 01, OK 9)
IlonsiTue o [Tonsarue HenpepsiBHOM (yHKIMU. CBOCTBA HENIPephIBHOM (pyHKIMH. CBA3H 02, OK 03,
HeNpepbIBHOCTH (pyHKIMM. MEX]y HEMPEPHIBHOCTHIO U JUPPEepeHIIMPYEMOCThIO (YHKIIUU B TOYKE. 4 |OK 04, OK
Metoa nnTepBajioB ANropuT™M peleHUs] HEPAaBEHCTB METOA0M 05, OK 06,
VUHTEPBAJIOB. OK 07
Temab.3 Jekuus: OK 01, OK 113
I'eomerpuuecknii u ¢pusnyecknii | ['eomeTpryeckuii CMbICI IPOU3BOJHON PYHKIIMH — YTIIIOBOM KO3 YULIMEHT 02, OK 03,
CMBICJI IPOU3BOIHOM KacaTeJIbHOU K TpaguKy (QYyHKIHU B TOUKE. AJTOPUTM COCTaBJICHUS 6 [OKO04,0K
ypaBHEHUS KacaTeabHOH K rpaduky pyHkuuu y=Ff(X). 05, OK 06,
IIpakTuyeckoe 3aHaTHE: OK 07
YpaBHeHHEe KacaTelnbHOU K rpaduKy QYHKIMH.
Temab.4 Jekuus: OK 01, OK T
MoHoToHHOCTH PYyHKIMH. Bospacranue n yObiBaHMe (PYHKIIMH, COOTBETCTBHE BO3pacTaHUs U yObIBaHUS 02, OK 03,
Toukn 3xcTpemyma (GyHKIIMU 3HaKY IPOU3BOJAHOM. 3a/1aui HA MAKCUMYM U MUHUMYM. AJITOPUTM 4 |OK 04, OK
UCCIeIOBaHMs (YHKIIMM U TOCTPOEHHUS ee TpaduKa ¢ MOMOIIBIO 05, OK 06,
MIPOU3BOAHOM. OK 07
Tema 5.5 Jlexnus, [IpakTuyeckoe 3anaTue: OK 01, OK KP
Hccaenosanue pyHkuuii u HccnenoBanue GyHKIIMM HA MOHOTOHHOCTB M TIOCTPOEHUE IPahuKOB. 02, OK 03,
MOCTPOEeHUE rpapuKoB 12 (OK 04, OK
05, OK 06,
OK 07
Tema 5.6 Jlexnus: OK 01, OK 0}
Haubosbieen HanMeHbI1Iee Haxoxxnenre HanbobIero 1 HAMMEHbBIIETO 3HAYeHUN (DYHKITUH. 6 02, OK 03,
3HaYeHus] QyHKUUHT IIpakTHyeckoe 3aHsITHE: OK 04, OK
[TocTpoenune rpadUKOB € UCHOIB30BAHUEM allllapaTa MaTeMaTHYECKOTO 05, OK 06,




aHajJim3a.

OK 07

Tema 5.7

OK 07

IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COlePKAHUE: OK 01, OK 9]
Haxoxenne onrumMaibHOro HaumensbIiee u HanbOosbIee 3Ha4eHUE ()YHKIINU. 02, OK 03,
pe3yJbTara ¢ IOMOIIbI0 2 |OK 04, OK
NPOU3BOIHOMN B IPAKTHYECKHX 05, OK 06,
3aavyax OK 07
Tema 5.8 Jlekus: OK 01, OK 9)
IlepBooOpa3nas pyHKIHM. O3HaKOMIICHHE C TIOHSATHEM HHTErpajia u nepBoodpasHoi wist ¢pyukiuu y=F(X). 02, OK 03,
IIpaBuia HaxoxKAeHUsT Tabnua Qopmyn uis HaxoxAeHHUS MepBooOpasHbIX. V3yueHue mnpaBuia) OK 04, OK
nepBoospasHbIX BBLIUKMCIIEHHS [IEPBOOOPA3HOIA. 8 |05, 0K 06,
IpakTH4yeckoe 3aHATHE: OK 07
Perrenue 3a1a4u Ha CBA3b EPBOOOPA3HOMN U €€ IPOU3BOAHON, BEIUUCIICHUE
nepBooOpa3HOM A1 JaHHOM PyHKUMU.
Tema 5.9 Jlexnmsi: OK 01, OK I3
I[nomaabs KpUBOJIMHETHOM 3ajaun, NPUBOJALIME K MOHATUIO ONPEIETIEHHOTO UHTETpaia — O BHIYMCICHUH] 02, OK 03,
Tpanenuu. ®opmyaa HeloToHa — |myomaau KpUBOJIMHENHON Tpanenuu. [loHsATHe onpenenéHHOro MHTErpana. OK 04, OK
Jleiibnuua ["'eomeTpuueckuiit 1 GU3NYECKUN CMBICI ONpeeTIeHHOro HHTerpana. Gopmynal 12 05, OK 06,
HproTona — Jleitbuuia. OK 07
IIpakTHYeckoe 3aHATHE:
Perenue 3a1ay Ha TIpUMEHEHUE UHTETPaja IJisl BHIYUCICHHS (GU3HUYECKUX
BEJIMYUH U IUIOLIAAeH
Tema 5.10 IIpakTHYeckoe 3aHsATHE: OK 01, OK T
Pemenne3anay. [lpousBognas Dopmyibel 1 ipaBuia nuddepenuposanus. Mccnenoanue GpyHkimii ¢ 02, OK 03,
U NIepBo00pa3Hast PyHKUIMH. MOMOIIIbIO TTPOM3BOAHON. Hanbosbiiee 1 HanMeHbIee 3HaYeHUs (PyHKITUH. 6 OK 04, OK
Brruncnenue nepsoodpasHoit. [Ipumenenue nepBooOpa3HOi. 05, OK 06,
OK 07
Pa3nen 6. MHOrorpaHHUKHM M TeJla BpalleHUust
Tema 6.1 Jlekusn: OK 01, OK 9)
IIpu3ma, napanienenunen, kyo, |IIlpusma (HakioHHas, npsMas, NpaBuibHas) U €€ sneMeHThl. [lapannenenunen. 02, OK 03,
NHpaMuia 1 UX CeICHHUs CaoiicTBa mpsiMoyrosibHOro napauienenumnena. Ky6. [Mupamuga ueé 2 0K 04,0K
snemeHThl. [IpaBusbHas nupamua. 05, OK 06,




Tema 6.2 Jexknus: OK 01, OK 0)
IIpaBuiibHBIC MHOTOTPAHHMKUB |[lomane MOBEPXHOCTH MHOrOTpaHHHKOB. [Ipocreiinve KOMOWHAIUH 02, OK 03,
KU3HU MHOTOTpaHHUKOB. [IpaBuiIbHbBIE MHOTOTPAHHUKH. OK 04, OK
IIpakTHYeckoe 3aHATHE: 05, OK 06,
Brruucrienue 31eMeHTOB IPOCTpaHCTBEHHBIX (huryp (p&opa, muaroHau, OK 07
YTJIBI).
Tema 6.3 IIpogeccuoHaILHO-OPHEHTHPOBAHHOE COIEPKAHHE: OK 01, OK o
Huausap, KOHYC, Iap U UX Humunap, xonyc, chepa u map. OCHOBHBIE CBOWMCTBA MPSIMOTO KPYrOBOTO 02, OK 03,
ceyeHust LWINHApA, MPSIMOrO KPyroBoro konyca. M3oOpakeHue Tesn BpalleHHs Ha OK 04, OK
mwiockoctu. IlpencraBinenne o0 yceuéHHOM KoHyce. CedeHMs] KOHyca 05, OK 06,
(mapajuieIbHOE OCHOBAaHUIO M TPOXOJIEe Yepe3 BEpIIMHY), CEYCHHUs OK 07
HMIMHJpa (apajuIeIbHO U NEPIIEHIUKYIISPHO OCH), CEUEHUAX
mapa. Pa3séprka nunuHapa u KoHyca.
Tema 6.4 Jlexknusi: OK 01, OK 113
O0bemblI ¥ UIOIIAAH Ob6bvem IIPSIMOYTOJIBHOTO  [MapaJlIeNICIIUIIE A, 02, OK 03,
MOBEPXHOCTEH TeJ O6beM kyba. OO6beMbl mpsAMOM MPU3MBI U IHIKMHAPA. OOBEMbI MHUPaAMUIBI OK 04, OK
u konyca. O6beMm mapa. 05, OK 06,
OK 07
Tema 6.5 IIpogeccrnonabHO-OPHEHTHPOBAHHOE COIEPKAHME: OK 01, OK @)
IIpumepsl cumMMeTpHii B [TonsiTHE O CUMMETPUU B MPOCTPAHCTBE (LIEHTpAJIbHAs, OCEBasi, 3epKaJIbHAas). 02, OK 03,
npodgeccun O06o0011eHne npeAcTaBIeHNH O MPaBUIIBHBIX MHOTOTPaHHUKAX (TeTpasap, KyO, OK 04, OK
OKTa’p, J0JIeKadIp, HKOCAIP). 05, OK 06,
[Tpumeps! cummeTpuii B mpodeccun OK 07
Tema 6.6 IIpakTHyeckoe 3aHsATHE: OK 01, OK T
Pemienne 3agau. O6bembl u TUIOIIA N MOBEPXHOCTH MHOTOTPAHHUKOB U TEJ 02, OK 03,
MHOrorpaHHUKH U TeJia BpallleHUs. OK 04, OK
BpAalllCHUs 05, OK 06,
OK 07
Paznen 7. DiieMeHTbI TEeOPHH BePOSATHOCTEH M MaTeMATHYeCKOH CTATHCTHKH
Tema 7.1 Jlexknust: OK 01, OK I13
Co0bITHE, BEPOSITHOCTH COBMECTHBIC MU HECOBMECTHBIE COOBITHS. TeopeMbl O BEPOSITHOCTH CYyMMBI 02, OK 03,
coObITHs. Cl10:KEHHE H COOBITHI. YCIIOBHasi BEPOSTHOCTb. 3aBHCHUMBIE W HE3aBUCHMBIC COOBITHSL. OK 04, OK
YMHOKE€HHE BEPOSITHOCTEi TeopeMbl 0 BEpOATHOCTH NPOU3BEICHHS COOBITUH. 05, OK 06,
IIpakTH4eckoe 3ansiTHE: OK 07

Pemnrenue 3amau.




Tema 7.2 IIpogeccHOHAILHO-OPHEHTHPOBAHHOE CO/lEPKAHUE: OK 01, OK 0]
BepositHOCTH B OTHOCHTENbHASI YaCTOTa COOBITHUS, CBOICTBO €€ 02, OK 03,
npogdeccHoOHANBHBIX 3a]a4aX [YCTOMYMBOCTH. Cratuctuueckoe OIpECIICHUE BEPOATHOCTH. OK 04, OK
OrneHKa BEpOATHOCTU COOBITHSL. 05, OK 06,
OK 07
Tema 7.3 Jlexkmus: OK 01, OK 0]
JuckperHasn ciay4aiiHas Bunel ciydaiiHbix BesinuuH. ONpeneneHue JUCKPETHON CIIy4aliHOM BEINYMHBI. 02, OK 03,
BeJINYHUHA, 3aKOH ee 3aKOH pacrlpeesieHus] JUCKPETHOM CllydyallHOM BEJTMYHHBI. OK 04, OK
pacnpeneeHust IIpakTHYeckoe 3aHATHE: 05, OK 06,
UucioBble XapaKTEPUCTUKU JUCKPETHOM CIIy4aliHOW BEJIMYUHBI. OK 07
Tema 7.4 Jlekmus: OK 01, OK 0)
3agaum maTemMaTH4ecKo [lepBuuHas 0OpabOTKa CTATUCTUYECKUX JaHHBIX. 02, OK 03,
CTATHCTHKH IIpakTu4eckoe 3aHATHE: OK 04, OK
UucnoBble XapakTepUCTUKH (CpenHee apudMeThuiecKoe, MearuaHa, pa3max, 05, OK 06,
mucrniepcust). Pabora ¢ Tabnumamu, rpadukamMu, TuarpaMMamMu. OK 07
Tema 7.5 Jlekmus: OK 01, OK KP
DJIEMEHTBITEOPHH BEPOATHOCTEH Bubpl cOOBITHIA, BEpOSTHOCTH cOOBITHH. CIIOKEHHE U YMHOXKECHHE 02, OK 03,
M MAaTEeMATHYECKOM CTATUCTUKHU  [BepOsTHOCTEH. [lMCKpeTHas ciTydyaifHasi BEJIMYMHA, 3aKOH €€ pacIpe/eICHusI. OK 04, OK
3agaun MaTEMaTHYECKON CTATUCTUKH. 05, OK 06,
IIpakTHYecKkoe 3aHATHE: OK 07

Pemnrenue 3amau.




2.3 PersiaMmeHT pacnpenejieHusi BUA0B padoT mo gucuuniune ¢ 10T

JlaHHash AMCUUIUIMHA pealu3yercsi C MPUMEHEHHEM TUCTAHIMOHHBIX 00pa30oBaTEeIbHBIX
texnonorui (JJOT) na onnaitn-momnagke Tems. Pacnipenenenue BuIoB yueOHO#H paboThl, pOpMaTOB
TEKYILEro KOHTPOJIs NpecTaBiieHbl B Tadnuue 2.3:

Bup yuyeoHoii padoThI dopmar npoBeeHust

JIeKIIMOHHBIE 3aHATUSA Yactuuno ¢ npumenenuem J{OT
[IpakTryeckue 3aHsATUS Yactuuno ¢ npumenenunem JJOT
Tekyiuii KOHTPOJIb Yactuuno ¢ npumenennem JJOT
[IpomexxyTouHas arrectauus KonraktHas aynmutopHas paboTta
@DopMbI TEKYIIEr0 KOHTPOJISI dopmar npoBeieHUst

[IpakTrueckoe 3aanue Yactuuno ¢ npumenenuem J{OT
Ornpoc Yactuuno ¢ npumenenuem [JOT

3 MaTepna.mﬂ TEKYIIEro KOHTPOJIA yCIIEBAEMOCTH A l'lpOMe)KyTO'lHOﬁ arrecranuun oﬁyqaloumxcn
3.1 (I)OprI H METOABbI TEKYLICIro KOHTPOJA YCII€EBAEMOCTH M l'lpOMe)KyTO‘-lHOﬁ aTreCcTalum

00y4YaIIHXCs

B xone peanuzanuu quctumuinael [171.01 «Marematrkay UCIIONB3YIOTCS CIEAYIONIINE METOIbI

TEKYIICTO KOHTPOJIA YCIICBAECMOCTHU 06yqa101u14xc;1:
— IIpHU IIPOBCACHUHA 3aHATHMN JEKIIMOHHOI'O THUIIA! YCTHBIﬁ OITpOC;
— IIpy IIPOBCACHUU 3aHATUH CCMHUHAPCKOI'o  THIIA: yCTHbIﬁ OIIpoC, IIPAKTHUUCCKHC
KOHTPOJIbHBIC 3a/laHNA, TCCTUPOBAHUC,
— IIPpU KOHTPOJIC PE3YyJIbTATOB CaMOCTOSTEIbHOM pa6OTLI CTYACHTOB: TCCTUPOBAHUC.

[Tpumeuanue. @opmbl TEKyIIEro KOHTpOIs ycneBaeMocTH: ornpoc (O), rectupoBanue (T), KOHTpoIbHAs

pabora (KP), npaktuueckoe 3ananue (I13)

OueHo4YHbIE CPeICTBA Iokazarenu oneHKH Kpurtepuu oneHku
(popmBI TEKyIIETO KOHTPOJIS)

Ompoc (O) MPaBUIIBHOCTb OTBETA, pelieHus; [MakcuMalibHO 5 OaIoB —
KOPPEKTHOCTb BBIBOJIOB OTBET IO 3aJaHUIO
00OCHOBaHHOCTh pelIeHUI [IpaBUJIbHBIN, EMKUH.

4 Gamia — npu OTBETE
NOMYIIECHB HE3HAYUTEIHHBIE
OITNOKHU

3 Gana — rmpu oTBeTe
YYaIMICs, TOMYyCTHII
3HAYUTEIbHBIC OIMOKH, HO
MTPOJEMOHCTPHPOBAIT HX
yCTpaHEHUE MO/
PYKOBOJICTBOM TIPETOIaBaATEIS
2 Gamna-CTyAEeHT He CMOT
OTBETHUThH Ha ITOCTABJICHHBIC
BOTPOCHI




TectupoBanue(T) MPOLIEHT MPAaBMUIIbHBIX OTBETOB HaMaKCHMaIbHBIN Oa 3a
BOIIPOCHI TECTA. TECTUPOBAHUE 110 TEME - 5
0aoB.

Menee 60% — 0 6amos;
61 - 75% — 30amia;

76 - 90% - 4 0anmna;

91 - 100% — 5 06amnos.

KonTponbnas padora(KP) [PaBUIIBHOCTD PELICHMUS; MaxkcumanbHO 5 0aioB B
KOPPEKTHOCTb BBIBOJIOB 3aBHCUMOCTH OT YHcClia
00OCHOBaHHOCTb PELLICHUI [IPaBWJIBHO PELICHHBIX 3a/1a4.

[Tpaktuyeckoe 3aganue(I13)  mpaBUIBHOCTH pEIIEHUS; MaxkcumanbHO 5 6ajuIoB 3a
KOPPEKTHOCTb BBIBOJIOB 0JIHO MPABUIBHO
00OCHOBaHHOCTh pELLICHUI BBIITOJIHEHHOE 3aJlaHue

[IpomexyTouHas aTTecTanus BO BTOPOM CEMECTpPE OCYILIECTBIsIETcS B GopMe dK3aMeHa U
MPOBOAMTCS B BUJIE YCTHOTO U MUCBMEHHOTO OTBEeTa Ha OuieT (aynutopHo). Kaxapiit ounet cogepxut 1
TEOPETUYECKHI BOIPOC U 3 MPAKTUUECKUX 3aJauH.

VYcnoBueM nomycka oOy4aromierocsi K IpOMEXKYTOUHOM aTTecTalluu SIBJISETCS OCBOCHME
MaTepHajoB Y4eOHOW IUCHMIUIMHBI B oObeMe He MeHee 75 %, ompeneneHHoe IO pe3ysibTaTaM
CHUCTEMAaTUYECKOI0 TEKYIIEro KOHTPOJIS.

Oyenxu  «omauuHo»  3aCIYKUBAeT  CTYJIEHT,  OOHapyXHUBIIMH  BCECTOPOHHEE,
CUCTEMATUYECKOE U TNIyOOKOE 3HaHUE y4eOHO-IPOrpaMMHOI'0 MaTepuana, yMEHHE CBOOOIHO BBIMOIHATh
3a/1aHMs], TPETYCMOTPEHHbIE MPOrpamMMO; YCBOMBIIMI OCHOBHYIO M 3HAaKOMBIA C JOMOJHUTEIBHOU
JUTEPATypoi, PEKOMEHJOBAHHOW MPOrPaMMOM; IMOHUMAIOIIMI B3aMMOCBSI3b OCHOBHBIX MOHSATUI
JTUCHUIIMHBI B WX 3HAYCHUH [JII CAMOBOCIHTAHHS, WJEHTU(DHUKAIMK, AaKTUBHOTO Y4YacTUs B
npodeccuoHanTbHOM 00YYeHHMH; MPOSIBUBIIMI TBOPUYECKHE CMOCOOHOCTH B NMOHUMAHUH, W3JI0KEHUU U
HCTIOJIb30BaHUH y4eOHO-TIPOTPAMMHOTO MaTepHarna;

Oyenku «xopouioy» 3aciy’)KUBaeT CTYAEHT, OOHApYKUBIIMHA TOJIHOE 3HaHUE Yy4eOHO-
IPOrpaMMHOT0 MaTepuaia; YCIENIHO BBIMOJHSAIOMUNA MPelyCMOTPEHHbIE MPOrpaMMoOM 3aaHus;
YCBOUMBIIINN OCHOBHYIO JIUTEPATYPY, PEKOMEHOBAHHYIO B IIPOrpaMMe; MOKa3aBIIUN CHCTEMAaTHYECKUN
XapakTep 3HAHUH MO AUCHUIIIMHE U CIOCOOHBIN K X CAMOCTOSTEIFHOMY MOMOIHEHUIO U OOHOBIICHUIO B

X0/Jie JaybHeimel yueosl;



Oyenku «y0081emeopumenbHo» 3acily>)KUBACT CTYJACHT, OOHAPYXUBIINK 3HAHHUS OCHOBHOT'O
y4eOHO-TIPOrPaMMHOTO ~ MaTepuajia B o0ObeMe, HEOOXOOUMOM JUIS JalbHEHIed y4eObl U
npoecCHOHANBHOM EATEeIbHOCTH; CIPABIISIIONIMICS C BBIMOJIHEHUEM 33JaHUM, MPEAYCMOTPEHHBIX
IIPOrpaMMOil; 3HAaKOMBIA C OCHOBHOW JIMTEPATYPOH, PEKOMEHIOBAaHHOM INPOrpaMMON; IOIYCTHUBILHN
NOTPEIIHOCTH B OTBETE, HO OONAJaroIUi HEOOXOAWMBIMU 3HAHHUAMH JUIS MX YCTPAHEHHUS IOJ
PYKOBOJICTBOM IIPEIIOAABATENS;

Oyenku «Hey00811emeopumebHoy» 3acilyKUBAeT CTYACHT, OOHAPY>KUBIIUN CYyLIECTBEHHbIE
npo0esbl B 3HAHUK OCHOBHOTO Y4€OHO-TIPOTPAaMMHOTO MaTepralia; He CIIPABIISIOLINIICS C BBIOJIHEHUEM
3alaHuii, MPEAYCMOTPEHHBIX TPOTpamMMoii; ci1ab0o 3HAKOMBIH C OCHOBHOW  JIUTEpPaTypOH,
PEKOMEHIOBaHHOM MTPOrpamMMoii; JOMYCTUBIINM CEPbE3HbIE MOTPEIIHOCTH B OTBETAX, HYKJAIOIIMICS B

MMOBTOPCHHUU OCHOBHBIX pa3ACiiOB KypcCa IO pYKOBOACTBOM IIPECIIOAaBaTECIIA.

3.2 OueHo4HbIe CPeCTBA TEKYIIero KOHTPOJIS yCIeBaAeMOCTH 00y4a0 X CH

[TpumMepHBIif BapuaHT onpoca K paszeny 2:

Bomnpoc Ko

g

B xakoM BapuaHTe IpeACTaBIeH OTBET C OLIMOOYHBIM CYXKICHUEM: 0

a) /IBe MIOCKOCTH CUMTAIOTCS MapaUIeIbHBIMHU, €CIIM KaXIas U3 HHUX

napaJuiebHa TPETheH TIOCKOCTH.

0) /IBe nepecekaromuecs NpsMble, HAXOASIINECS B OAHOM INIOCKOCTH,

Ha3bIBAIOTCS MapajUIeIbHBIMU. B) J[Be mapajiesnbHble JTUHUH MOTYT

00pa30BaThCs B PE3YNbTATE MEPECEUCHUS IBYX MapalIeIbHBIX

IIJIOCKOCTEN TPEThEN TUIOCKOCTHIO.

Kakumu Ha3bIBaIOT IUNIOCKOCTh M IPSIMYIO, HE  MMEIOMIUX  HU a

OJTHOW  OOmIel  TOYKH:

a) apayyIeIbHBIMU

0) nepreHIMKYISIPHBIMU

B) NIPSIMBIMU

CKOJIBKO CITy4aeB B3aUMHOTO PACIIONIOKEHUS MPSIMO M TUIOCKOCTH B B

IPOCTPAHCTBE MMEETCS: a) 2

0) 4

B) 3




Ecte Tpu mnockoctu F, L, O. IInockocts F siBisieTcs: mapasienbHOM a
miockoctu O, mnockocts L — mapamiensHoil wockoctu O. Ykaxkute
[IPABWIBHBIN BapUAHT:

a) ITmockocts F m mockocte L mapamrensHbl. 0) [Tnockocts F u
I10CKOCTh L neprnenukynspHsl. B) ¥ minockoctu F u nminockoctu L ecth

OJHa TOYKa NEpCCCUCHUA.

[TpuMepHbIif BapuaHT NPaKTHYECKOTO 3aaHus U KOHTPOJIBHBIX padoT 1o pasaeny 3.

1. PemnTs ypaBHeHHE
1.V3x-2)=4
2.3(@2x-5)=-1
3.N5x-1)=x+1
4N(x+5)=2x-1
5.Nx2+2)=Vx*+5)-1

2. [Toctpouts cxematuyecku rpaguk GyHKIUN

y=5
3. Pemuth ypaBHEeHHE
2x+1 =132
4* = 64
2(x*-1) — g
3(x2+2) =27
4. PemuTh HEPaBEHCTBO
20+D < 16

1 x—2

G =



5. Pemute ypaBHeHue

logs (x +4) =2

a)

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

[TpumepHbIe BapraHThI IPAKTUYECKHUX 33/IaHUH U KOHTPOJIBHBIX PadoT 1o pazaeny 4:

1. HaiiTu o6nacte onpeaeneHust (GyHKIUU:

Yy =+cosx

1. Halitn nepuon pyHKIMU: 1) y=1g 3_X 2) y= sin i
4 3

BapuanT Tecta Kk pazaeny 6:

BOIDOCE! BapuanTst
OTBETOB
B mpusme umeromieii 12 pedep, kakas purypa jaexxut B OCHOBaHUU? a)
Q) YETBIPEX YT OJIbHUK 6)
0) IECTUYTONBLHUK B)
B) TPEYTOJIbHUK
Haiitu rutomaib0CHOBaHMS PABUIILHON TPEYTOJIBHOW MTPU3MBI CO a)
CTOPOHOM OCHOBaHUs 6 cM 6)
a) 633 6) 36V3 B) 93 B)
Kakas reomerpuueckas purypa He MOXKeT ObITh OOKOBOI IpaHbIO MPSIMOM a)
IPU3MBbI? 6)
Q) MPaBUJIbHBINA TPEYTOJbHUK B)
0) IPSMOYTOJIbHUK
B) KBaJipar
VY npaBMIIbHON YETHIPEXYroJbHON MPU3MBI CTOPOHA OCHOBAHUS 4 CM, a)
JMaroHalib 00KOBOM rpanu 5 cM. Halitu mimnHy 60KOBBIX pEdep 6)
a) 4 cMm B)
0) 9 cm
B) 3 cM




OcHoOBaHuE NPAMON TPEYroJIbHON MPU3MBI - PABHOCTOPOHHMI a)
TPEYTOJIBHUK CO CTOPOHOH 6 cM, BeicoToi 20 cm. Haiitu SGok. 6)
a) 503 B)
6) 1803
B) 603
Haiitu Smi. 11. 94eThIpeXyroJbHON MPaBUILHOMN MPU3MBI, €CJTH CTOPOHBI a)
ocHOBaHuil 5 1 6 cM, h=3 cm 0)
a) 33 B)
0) 66
B) 90

BapuaHT npakTH4YecKOro 3aIaHus M0 pa3aeny 7:

1. N3 30 uneHoB crIOpPTUBHOTO Kiy0a HaJ0 HE TOJIBKO COCTaBUTh KOMaH/y U3 4 YelIoBeK JUIs
y4acTusl B YETBIPEXITAIHOU 3cTadeTe, HO U ONpPENEIUTh MOPSAOK BbIXOJAa CIIOPTCMEHOB HA ATAIlbl.
CKonbKMMH c1I0CO0aMU 3TO MOYKHO C/I€1aTh?

2. CKOJIBKO TpeX3HauHBIX YMCENl MOXKHO COCTaBUTh u3 mudp 1,2,3 mpu ycinoBuu, 9To U pPHI
MOTYT IIOBTOPSATHCS?

3. B ypue naxogurcs 3 Genbix U 4 yepHbIX miapa. KakoBa BepOsATHOCTh TOTO, YTO BBIHYTHIE
U3 Hee HayJauy JiBa [1apa OKaKyTcsi OeiabiMu?



3.3 OueHoYHbIe CPEACTBA MPOMEKYTOYHON ATTECTAIUN 00YUAIOIIUXCS

Bompocs! k 3x3ameny 1 cemectp:

©oN kR WDNRE

NNNNRPR R R R R R R R R R
MNP O©OooNOR~WDREO

byHKIHHN.

23.

24,

25.

26.

Crepeometpusi. AKCHOMBI.

[TapannenbHOCTh IPSMOM U TIIOCKOCTH.

[Mapannensusie npsimble. [Ipr3HAK napanIenbHOCTH MPSIMBIX.
[lepnieH TUKYNSIPHOCTD MPSIMON U TJIOCKOCTH.

[lepneHMKyYIApHBIE TPSIMBIE.

CkpemuBaromuecs npsmole. [Ipu3Hak CKpenuBarommxcs IpsmMbIX.
[lepnennukynspHsie miockoctu. [IpusHak.

Bexkrtopel. Cnoxxenue BeKTOpoB. JleCTBUS C BEKTOpamH.
CkansipHoe IpoHu3BeIeHUE BEKTOPOB.

Crenennas ¢pynkius. CBoicTBa U rpaduk.

[TokazarenbHast QyHKLIUS U ee rpaduk.

Pemennie nokazaTenbHbIX YpaBHEHUIA.

Pemenne nmokazareabHBIX HEPABEHCTB.

Jlorapugmsl. OcHOBHOE JIoTapu(pMUIECKOE TOKIECTBO.

Pemenue norapupmMuuecKkux ypaBHEHHH.

Pemenune norapupMudecKknx HEPaBEHCTB.

Jlorapudmmueckas QyHKIHUS U ee rpaduk.

Panuannas mepa yrina.

OcCHOBHBIE TPUTOHOMETPUUYECKUE TOXKIECTBA.

Ob6nactb onpenenenus GyHKIUU, 00J1aCTh 3HAUCHUS QYHKIIUH, TpaQUK GYHKINH.
[lepuon pyHKIMH.

Pactsokenue u cxarue rpaduxoB pynkuuid. [lapannensHbiii nepeHoc rpadukoB

YeTHOCTh M HEUETHOCTh (DYHKIIHI.
I'padpux pynkum Y = COS X .
Ipaduk dyskmum Y = SN X .

I'padmk dynxupm Y = 19X .
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27.  Meroasl pemieHnuss TPUTOHOMETPUYECKUX YPaBHEHUH.

TunoBbie BOOPOCHL K SK3aMEHY 2 CEMECTp:
[Ipupamienne aprymenTa, npupamienue QyHKuuu
[Tonsitue npousBoHOU. [Ipon3BoaHas GyHKIUN Y = X U
[Tpon3BoHAas cTEeNIEHHOM (YHKITUY.

y = X2,

[TpaBuna nuddepenpoBanus (MIPOU3BOAHAS CYyMMBI, pa3HOCTH, IPOU3BEACHUS U

4acTHOTO (PYHKIMHU, BBIHECEHUE TIOCTOSTHHOT'O MHOKHUTEIS 33 3HAK TPOU3BOTHON ).

[TpousBoHAs CIIOKHOM (DYHKITHH.

IIponsBoaHbIe HEKOTOPBIX 3JIEMEHTAPHBIX byHKIMi
(mokazaTenbHOM, Jorapu(MUIECKON, TPUTOHOMETPHICCKUX (PYHKITU).

I"'eomeTpuyeckuii cMbIC Mpou3BoiHOM. KacaTenpHas k rpaduky GyHKIUY.

MexaHu4eckuii CMbICT TPOU3BOIHOM. [I[puMeHenne mpon3BoOAHOM B (PU3UKE U TEXHUKE.

[Tpu3Hak Bo3pacTanus ¥ yObIBaHUS (QYHKIIHH.

DKcTpeManbHble TOYKU (QYHKIUHU (TOUKH MUHUMYMa U MaKCUMyMa). DKCTPEeMyMbl () YHKITUU

(MMHMMYMBI U MAaKCUMYMBI).

Crauuonapusie Touku ¢GyHKIuU. Kputnueckue Touku GyHKIuH. [[puMepsl KpUTHYECKUX TOYEK,

SABJIIAIOINUMUCA U HE ABJIAIOIIUMUCA OKCTPCMAJIbHBIMU.

I[OCT&TO‘IHBIG YCJIOBUYS, IIPHU KOTOPBIX CTAITUOHAPHAA TOYKA ABJIACTCA TOUYKOH 9KCTpEMYyMa

byHKIHH.
Haubonpiiee n HauMeHblIee 3HaUCHUE YHKIUH.

[TonsiTHE IEPBOOOPA3HOI.

Tabnuia nmepBooOpas3HbIX.

[TpaBuiia HaX0XKIEHUS IEPBOOOPA3HBIX.

I1nomans KpUBOIMHENHON TPAIICLIUH.

Wnterpan ot pynkuuu. @opmyna HetoToHa-JlelibHuma.

Brrunciienue nHTErpasnos.

Brruucnenue mionianei miockux GUryp ¢ moMoIIb0 HHTETpaja.
IIpuMeHeHre NPOU3BOJHON U MHTETpaja K PEIIECHUIO PAKTUYECKUX 3a/1a4.
[TousiTue MHOTOrpanHuKa. [loHsTHE OOBEMA.

O06beM NpsIMOYTOJILHOTO HapaljieNenumnesa.

IIpusma. [TonsiTre, BUABI IpU3M, cedeHus npusM. [limomane cedenus.
O06beM npsIMOi IPU3MBI.

[Tupamupa. [Tonsitue, BUABI, CEYEHUS, TIONIAAb CEUCHUIA.

VYceuennas nupamuaa. [lonsitue, BUbI, CEUEHHUS.

[TpaBuiibHBIE MHOTOTpaHHUKU. [[OHATHSA, BUIBI, TUIOIIAb IOBEPXHOCTEM.
Humuuap. [onsaTus, cedeHus, MI0Imab IOBEPXHOCTH.

Konyc. [Tonsatue cedeHus1, miomaab MOBEpXHOCTEH, 00BeM.
VYceuennsiii konyc. [loHsTHE ceueHus, TIIOMAL TOBEPXHOCTEH, 00BEM.
O06nem mapa, ero cerMeHToB. DOPMYITBI pacyeTOB 0OHEMOB.

TeopeMsbl O CIOKEHNH 1 YMHOXXEHUN BEPOSATHOCTEM.

3aKOH pacnpeeyeHus TUCKPETHON CITy4YailHON BETMYHHBI.

3aaun MaTeMaTHYeCKOM CTaTUCTUKH.
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TunoBsie KOHTPOJIBHBIC 3a/1aHM A Ha 3K3aMCH !

1) Pemmts ypaBHEHHE
2logZx +1log,x+3=0
2. [Tnockocts o mpoxoaut uepes cropony PQ tpeyronsanka NPQ. HA croponax NP u NQ

B35IThl COOTBETCTBEHHO TOUKH A U B Tak, 4TO MI0CKOCTH 0 apajuieiabHa oTpe3ky AB.
Haitnure iy otpeska PQ, ecniu AB= 7cm. u NB= BQ.
3. Haiitu JKCTpEeMaJIbHbIE TOYKH byHKINN
y = 2x3 + 15x% + 36x

4.
Haiitu mmomanb ¢purypsl, orpaHudeHHYO TpadukaMu QyHKIIAN:
y=x2+4xy=x+4
5. [TnockocTh o mpoxoaut uepe3 cropony PQ tpeyronsuuka NPQ. HA

ctoponax NP u NQ B35Tbl COOTBETCTBEHHO TOUKH A U B Tak, 4TO MIOCKOCTH 0 apasieiabHa
otpe3ky AB. Haiinure nuny otpeska PQ, ecnu AB= 7cm. u NB= BQ.

6. Haiitu JKCTpeMaJIbHbIE TOYKHU GbyHKIUU
y = 2x3 + 15x% + 36x
7. Haiitu nimomaas Gurypsl, orpaHiYeHHYIO rpadukaMu (GyHKITHIA:

y=x2 +4x,y=x+4
4. Meroauyeckue YKa3aHus AJ1s1 00y4aromMXCcsi M0 OCBOCHUIO 1M CUMILIMHBI

Pabouell mporpamMMoil TUCHMIUIMHBI MPEIyCMOTPEHBI CIEAYIOIIME BHUAbI ayIUTOPHBIX
3aHATUI: JIEKIUM, NPAKTUYECKUe 3aHATHs, KOHTpOJbHble paboTel. Ha  jexmusx
paccMaTpUBAIOTCST HaubOosiee CIOXKHBIM Marepuan JUCHMIUIMHBL. JIeKIus COmpoBOXKAAETCS
IIPE3CHTAUSMH, KOMIIBIOTEPHBIMM  TEKCTAMHM  JIEKLIUH, YTO IIO3BOJIIET  CTYACHTY
CaMOCTOSITENILHO paboTaTh HaJl HOBTOPEHHEM U 3aKPEIUICHUEM JIEKIIMOHHOrO Marepuana. [lpu
IIOATOTOBKE K Ay AUTOPHBIM 3aHATHUAM CTYACHTHI JOJDKHBI 03HAKOMUTBCS C COOTBETCTBYIOIIUMHU
TEMaMHM, MaTepuai Mo KOTOPBIM COJACPXKHUTCA B yKa3aHHOH B JaHHON pabouei mporpamme
OCHOBHOW JiaTeparype. [Ipyn moAroToBKe OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHI IO TEME, a TAKKE
IIPH BBIITOJIHEHUH TPEHUPOBOYHBIX 3aJJaHUH 10 YK€ MPOUJEHHON TeME, CTYIEHThI HCIIOIb3YIOT
PEKOMEHI0BAaHHYIO B IaHHOU paboyeil mporpamMMe JONOIHUTENbHYIO JTUTEPaTypy.

[IpakTHyeckue 3aHATUS NPEAHA3HAYEHBI JJISI CAMOCTOSTEIBHONH PabOThl CTYJEHTOB IO
PELICHUI0 KOHKPETHBIX 3a7a4 MaTeMaTuKu. Kaxk/10e mpakTH4ecKoe 3aHATHE CONPOBOXKIAETCA
JIOMAIIHUMU 33JaHUSIMU, BBIIABAEMBIMH CTYJICHTaM IS PEIICHHS BO BHEAYJAUTOPHOE BPEMH.

I[J'I}I OKazaHHd IOMOMKM B PCHICHUU 3adad HUMCHOTCA TCKCTbI MPAKTUUCCKUX 3aJlaHuil C
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YCIOBUSIMU 3aJa4 U BapMaHTaMU UX PELICHUS.
s paboThl ¢ meyaTHBIMU M 3JEKTpOoHHBIMU pecypcamu C3UY nmeercss BO3MOXHOCTb
JocTyna K DJEKTPOHHBIM pecypcaM. OpraHuszanus padOTbl CTYIEHTOB C 3JIEKTPOHHOM

OMOIMOTEeKON yKa3aHa Ha caiiTe MHCTUTYTA (CTpaHuIle caiita — «Hayunas Oubnrorexay).

5. YueOHas quTepatypa U pecypcbl HHGOPMAIHOHHO-TeJ1eKOMMYHUKAMOHHOM
cetu «MUHTEpHET»

OcHoBHas tuTepaTypa

1.  Amumos I A., Komsrun FO.M. Matemaruka: anrebpa u Hadajia MaTeMaTHYECKOTO
ananm3a 10-11 k. (6a30BbIi U yriryOneHHBIH ypoBHHM) | yueOHuk / 1. A. Anmumos, FO. M.
Komnsrun, M. B. TkauéBa [u ap.]. — 11-e u3z., crep. — Mocksa : [Ipoceemenue, 2023. —
463, [1] c. : un. - ISBN 978-5-09-107210-5.

2. Aranacsa JI.C. I'eometpust. 10-11 kiacc. ba3oBerii u yriyOieHHBINH YPOBHU | YIeOHHK
/JI. C. AranacsiH, B. ®@. byry3os, C. b. Kagomues [u ap.]. — 11-e u3a., crep. — Mockaa :
[Tpoceemenwne, 2023. — 287, [1] c. : win. — (MI'Y — mkozne). - ISBN 978-5-09-103606-0.

JlonoTHUTE IbHAS JIUTEPATYPa

1. babuuesa, . B. Anre0Opa u ananutuveckas reomerpus. KoHTposiupyromme
MaTepuaibl K TeCTHpoBaHuIo : yuebHoe nocodue mig CIIO / U. B. babuueBa. — CaHKT-
[TetepOypr : Jlans, 2021. — 204 c.

2. Maibnies, U. A. Jluneitnas anreOpa : yueOHOE TOCOOHE TS CPETHETO
npodeccuonansHoro oopazosanus / M. A. Manbues. — Cankrt-IlerepOypr : Jlanp, 2021. —
380 c.

WuTepHeT-pecypcehl, CIPaBOYHBIE CUCTEMBI

1.  DnexrponHslii pecypc «EanHoe OKHO JI0CTymHa K
oOpa3zoBaTtenbHBIM pecypcam». @opma nocryma: http://window.edu.ru
2. DnexTpoHHBIN pecypc «DenepanbHbIH HEeHTp HH(OPMALMOHHO-

oOpa3oBaTenbHbIX pecypcoBy. @opma nocryna: http:// fcior.edu.ru

3. Marematuka, BbICIIasi MaTeMaTHKa, areOpa, reoMeTpHsl, JUCKpeTHAs
matematuka: http://matembook.chat.ru.

4.  Marematuka on — line. B nomomp ctynenTy. OCHOBHBIE MAaTEMAaTUYECKUE

¢dbopMyiibl 110 anredpe, reOMETPUH, TPUTOHOMETPHH, BbICILIEH MaTeMaTHKe:
http://mathem.hl.ru.

5. Becrnatabie 06yqa101u14e MporpaMmsal 110 MAaTCMATUKEC:
http://www.history.ru/freemath.htm.

6. MarepuanbHo-TexHU4Yeckass 0a3a, HHPOPMALUMOHHbIE TEXHOJOIMH, MPOrpaMMHOe

obecneyeHue U HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI

Ne i/ HaumenoBaunue
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CHGI_II/Ia.HI/BI/IpOBaHHBIe 3aJIbl IJId IPOBCACHUSA JICKI_II/Ifl.

Texuuueckue cpencTBa 00yueHus:: MHOTO(yHKIIMOHAIBHBIA MYyIbTUMEIUHHBINA
KOMIUIEKC B JICKIIMOHHOM ayJUTOPHH; 3BYKOBbIE TMHAMUKH; IPOIPAMMHBIE CPECTBA,
o0ecrneunBarIIre TPOCMOTP BUACO(DANIIOB.

[TepcoHabHBIC KOMIBIOTEPHI C TOCTYIIOM K 3JICKTPOHHOMY KaTajory,
MOJTHOTEKCTOBBIM 0a3aM, MOAMMCHBIM pecypcaM U 0a3aM JaHHBIX HAYyYHOU
oubmuorexu C3UY PAHXul'C.

Texuuueckue cpencrsa ooyuenusi: [lepcoHanbHbIe KOMIBIOTEPBI; KOMITBIOTEPHBIE
MIPOEKTOPHI; 3BYKOBBIE TUHAMUKH; TPOrPAMMHBIE CPEICTBA, 00ECTICUNBAIOIINE
npocMotp Buaeodaiinos B popmarax AVI, MPEG-4, DivX, RMVB, WMV.




