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1. IMosicHUTEIbHAA 3aANMUCKA

PaGouas mnporpamma yweOHoro mpeamera «MaTematuka» pa3paboTaHa Ha OCHOBAaHUH
tpeboBanuit ®I'OC COO gns peanusanuu  oOpasoBarenbHOM mporpammbl 13.02.11 Texuuueckas
OKCIUTyaTalysi ¥ OOCIY)KMBAaHUE OHIEKTPUYECKOTO M DBJICKTPOMEXAHMYECKOro 000pymoBaHHs (110
OTpacysiMm).

YueOubiii penmer «Matemarukay (yriiyOJeHHBIM YPOBEHb) BXOAHWT B 00IIE0Opa30BaTEIbHBIN
IUKJI ¥ YUTAETCS Ha IEPBOM Kypce 00 ydeHusl.

IInanupyeMsble pe3yJbTaThl H3yYeHHs YUeOHOTo npeamera «MaTeMaTUKay.

B pesynbrare u3yuenusi yueOHoro mpenmera «Marematuka» CTYIEHT JOJDKEH c(hOpMUPOBATH
CIIEYIOIINE PE3YIbTAThI

JIn4HOCTHBIE:
Kon ®opmyauposka uz ®IroC COO Yrounennniii JIP noist npeamera
MaTeMaTHKa
JIP 8 c(hOPMHUPOBAHHOCTH POCCHIMCKON TPaXKJTaHCKOH | YyBCTBO FOPAOCTH 3a CBOIO Ponuny,
WJEHTUYHOCTH, NaTPUOTU3MA, YBAXKEHUS K OTBETCTBEHHOCTH Tiepea PonuHoi
CBOEMY HApOAY, YyBCTBA OTBETCTBEHHOCTH
nepen PoauHoM, rop10cTy 3a CBOM Kpaii, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IIPOLLIOE U
HAaCTOsIIe€ MHOTOHAI[MOHAIIBHOTO HApO1a
Poccuu;
JIP 24 TOTOBHOCTb K AKTUBHOM JCATEIBHOCTH (dbopMupOBaHKE aKTUBHOMI
TEXHOJIOTHYECKOM ¥ COLMATIbHON JIeATEIIbHOCTH TEXHOJIOTUYECKON

HaIpaBJICHHOCTH, CIIOCOOHOCTH HHULIMHUPOBATh, HaIIpaBJICHHOCTHU
IUIAHUPOBATDb U CaAMOCTOATCIIbHO BBIIIOJIHATD
TAaKYIO OCATCIIbHOCTD,

JIP 34 OCO3HAHME EHHOCTH HAYYHOU JIEATEIIbHOCTH, OCO3HAHUE IEHHOCTH HAy4YHOU
TOTOBHOCTb OCYIIECTBIISATh MPOEKTHYIO U JIeITETLHOCTH, TOTOBHOCTE
HCCIIEI0BATENIbCKYIO IS TEIHLHOCTD OCYIIECTBIISITh TPOCKTHYIO U
WHJIMBUIYQJIbHO U B TPYIIIIE. MCCIIE0BATENbCKYIO 1S TENbHOCTD

HHAWBUIYAJIBbHO U B I'PYIIIIC.

MeTtanpeamMeTHBbIE:

OBnaneHne yHUBEpPCAIbHBIMHU Y4eOHBIMH MO3HABATEIHHBIMU JEHCTBUSIMHU:

a) 0a30BbIC JJOTUYECKHE JICHCTBHUS:

CaMoCTOSITENNFHO  (OPMYITUPOBAaTh M  aKTyadu3UpoBaTh MpoOIEeMy, paccMaTpuBaTh €€
BCECTOPOHHC;

yCTaHABIMBATh CYIIECTBEHHBIN MpPH3HAK WM OCHOBAHWS JJIsi CPaBHEHUS, KIACCUPUKAIMU H
000011IeHNS;

OTIPECTIATH IENU AeSITeIbHOCTH, 3a]aBaTh MapaMeTPhl U KPUTEPHUH UX TOCTHXKEHUS;

BBISBJISATH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPHBACMBIX SIBIICHUSX

BHOCHUTH KOPPEKTHBBI B IEITEILHOCTD, OLIEHUBAThL COOTBETCTBHE PE3yJIbTATOB LIEJSM, OI[CHHBATh
PHUCKH TIOCIICACTBHIA e TSIILHOCTH;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIIeM;

0) 0a30BbBIC UCCIIEIOBATEIbCKUE ACHCTBUSA:

BIIQJIETh HAaBBIKAMH Y4eOHO-HCCIIEOBATENbCKOM UM TPOEKTHOW JEATEIbHOCTH, HABBIKAMU
paspenieHus npoouem;

CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEILHOMY TIOMCKY METOJOB PELICHHUS MPaKTUYECKUX
3aJ1a4, MPUMCHEHHIO Pa3IUIHBIX METOJIOB TIO3HAHHS,

4



OBJIAJICHHE BHJAMU JESATENIbHOCTH 10 TOJYyYEHUIO HOBOTO 3HAHMs, €ro HWHTEpIpeTaluH,
npeoOpa3oBaHNI0 M MPUMEHEHUIO B PA3IMUYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE TMPH CO3JAaHUU
y4€OHBIX U COIUAIBHBIX TPOEKTOB;

(dbopMUpOBaHHE HAYYHOT'O THIA MBIIUICHUS, BJIaJICHUE HAYYHON TEPMHHOJIOTHEH, KIFOYCBBIMU
MOHSTUSIMH U METOJIaMU;

CTaBUTh © (DOpMYIHpOBaTH COOCTBEHHBIC 3a7aud B OOpa30BATENbHON JEATETHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

BBISIBJISTH NIPUYUHHO-CIICJCTBCHHBIE CBS3M M aKTyaJlH3WPOBATh 3ajady, BBIIBUTATh THUIIOTE3Y €€
pellleHus], HaXxOJIUTh apryMEHThl JUIsl JOKa3aTelbCTBA CBOUX YTBEPKICHHM, 3alaBaTh MapaMmeTpbl U
KPUTEPUU PELICHUS;

aHAJIM3UPOBATh TOJYYCHHBIC B XOJIE PEIICHHS 3a/1a4ll Pe3yJIbTaThl, KPUTUYECKU OILIEHWBATH WX
JIOCTOBEPHOCTbH, IPOTHO3UPOBATH N3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLEHKY HOBBIM CHUTYAI[UsIM, OIIEHUBATh MPUOOPETCHHBIHN OIBIT;

paspabarhiBaTh IUIaH peElIeHUs MpoOJIeMbl C Y4EeTOM aHall3a HMMEIOIIUXCS MaTepuajbHBIX U
HEMaTepUATBHBIX PECYPCOB;

OCYILIECTBIISTh IEJICHANIPABICHHBIII TIOMCK TepeHoca CpPeACTB M CHOocoOOB JeiCTBUS B
po(heCcCHOHATLHYIO CPEy;

YMETb [IEPEHOCUTH 3HAHUS B TIO3HABATEIBHYIO U MPAKTUYECKYIO 00JIACTH JKU3HENEATEIbHOCTH;

YMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MTPEIMETHBIX 00JIaCTel;

BBIIBUTATh HOBBIE HJI€HU, MPeJUIaraTh OPUTHHANBHBIE MTOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33]1a49H, JIONYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS;

B) paboTa ¢ uHpopMaIuei:

BJIQJICTh HABBIKAMH TOJTYYCHHS] WH(POPMAIMU W3 MCTOYHHKOB PA3HBIX THUIIOB, CAMOCTOSTEIHHO
OCYIIECTBIISITh MOUCK, aHAIU3, CUCTEMAaTU3allMI0 U WHTEPIpEeTalnio UH(DOpMALUKU pa3lIuYHbIX BUIOB U
dbop™m mpeacTaBIeHUS;

CO3/1aBaTh TEKCThl B PA3IMYHBIX (opMaTax ¢ Y4eTOM Ha3HaueHuss MHpoOpMaluu U 1EIeBOU
ayJIUTOPUH, BBIOUPAS ONTHMAIBLHYIO (OPMY MIPEICTABICHUS M BH3yaTU3alliu;

OLICHUBATh JOCTOBEPHOCTb, JIETUTUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBUE TIPABOBBIM U
MOPaTbHO-ITHYESCKUM HOPMaM;

MCIOJIb30BaTh CPEICTBA WH(GOPMAIMOHHBIX U KOMMYHHMKAIIMOHHBIX TEXHOJOTHA B pEIICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX ¥ OpPraHHW3aIl[MOHHBIX 3aJad C COOJIOJICHHEM TpeOOBaHUU
SPrOHOMHUKH, TEXHUKH OE30MAaCHOCTH, TMTHMEHBI, PEeCypcocOepeKeHus, MPABOBBIX M ATHUYECKUX HOPM,
HOPM MH(POPMAIIMOHHOM 0€30MacHOCTH;

BIIa/IETh HaBBIKAMU PACMO3HABaHUS M 3allUThl WH(pOpMalnu, UHHOPMAIMOHHON 0E30MacHOCTH
JTUYIHOCTH.

OBnaneHne yHUBEpPCAIbHBIMH KOMMYHUKATUBHBIMH JIEHCTBUSMU:

a) obmieHue:

OCYIIIECTBISATH KOMMYHHUKAIIMK BO BCeX chepax KHU3HU;

pacro3HaBaTh HeBepOaJbHBIE CpPENCTBA OOINECHHS, MOHUMATh 3HAYCHHE COIMAJIBHBIX 3HAKOB,
pacro3HaBaTh MPEANOCHIIKYA KOHGIUKTHBIX CUTYAIIMi U CMSATYaTh KOH(JIUKTHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMM OOIICHUS U B3aUMOJICHCTBUS;

apryMEHTHPOBAHHO BECTH TUAJIOT, YMETh CMATYATh KOH(DIUKTHBIE CUTYaIUH;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUSI C UCTIOJIh30BAHUEM SI3bIKOBBIX CPEJICTB;

0) coBMecTHas NesTebHOCTD:

MMOHMMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAHTHON W WHIUBUAYAITBHON paOOTHI;

BHIOMpATh TEMAaTUKy M METOJbI COBMECTHBIX JEHCTBHUI ¢ ydeToM OOIIUX HWHTEPECOB H
BO3MOXKHOCTEH Ka)kJIOT0 4eHa KOJIEKTHBA,

MIPUHUMATD IIETTH COBMECTHOH AESITeNbHOCTH, OPTraHM30BBIBATh U KOOPJIWHUPOBATH NEHCTBUS IO
€€ JIOCTMIKEHUIO: COCTaBIIATh IUIAH JACHCTBUM, pacHpeAcsarh pOJM C Y4eTOM MHEHHM YYaCTHUKOB
00CYXJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHMBATh KAa4yeCTBO CBOETO BKJIAJa M KaXIOTO YYaCTHHKAa KOMAaHIbI B OOIIMI pe3yslbTaT IO
pa3paboTaHHBIM KPUTEPUSIM;



Ipe/ularaTb HOBbIE IIPOEKTHI, OLIEHWBAaTh WJEH C MO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

KOOpDAMHUPOBaTb M  BBIIOJHATH pabOTy B  YCIOBUSAX pEAIbHOrO, BHUPTYaIbHOIO MU
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

OCYILIECTBIIATh IO3UTUBHOE CTPATErHYECKOEe IOBEACHHUE B PA3IMYHbIX CUTYalUsIX, HPOSBIATH
TBOPYECTBO U BOOOPAKEHUE, OBITh MHUITUATHBHBIM.

OBnazieHne YHUBEPCAIbHBIMU PETYISTUBHBIMU J€HCTBUSAMU:

a) CaMOOpraHu3aIus:

CaMOCTOSITEJIbHO OCYILECTBIIATH [T03HABATEIbHYIO AEATEIbHOCTD, BBISABIATH MPOOIEMBI, CTABUTH U
(GopMynHupoBaTh COOCTBEHHBIE 331a4K B 00Pa30BaTEIbHON JESITEIbHOCTH U )KU3HEHHbBIX CUTYaLUsX;

CaMOCTOSITENIPHO COCTAaBJIATh IUIAH pEIHICHUS MPOOJIEMBI C YYETOM HWMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM;

paclIMpATh paMKU y4eOHOro IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUIA;

JieNaTh OCO3HAHHBIN BHIOOD, ApTYMEHTHPOBATH €Tr0, OpaTh OTBETCTBEHHOCTDH 32 PEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHIO W MPOSBICHUIO IIUPOKOW OJPYIUIMA B PAa3HBIX OOJACTIX
3HaHU, IOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYpHBIH YPOBEHB;

0) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHBBI B JI€ATECIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YIbTATOB LETISIM;

BJaJIeTh HABbIKAMU II03HABATENbHOW pe(IeKCHHM KaK OCO3HAHUS COBEpLIAEMBIX IEHCTBUH U
MBICIIUTENIBHBIX TPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUH;

UCIOJIb30BATh MPUEMbI pedIeKCUH TS OLCHKH CUTYaIH, BEIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PHUCKH U CBOEBPEMEHHO MPUHUMATDH PELICHUS M0 UX CHIDKEHHIO;

B) SMOLIMOHAJIbHBIN UHTEIIEKT, Ipeanoaraouii chpopMUpPOBAHHOCTS!

CaMOCO3HAaHUS, BKIIOYAIOMIETO CIOCOOHOCTh MOHMMATh CBOE AMOILMOHAIBHOE COCTOSIHUE, BUICTD
HalpaBJIEHUs Pa3BUTUS COOCTBEHHON SMOLIMOHAILHON C(epsl, ObITh YBEPEHHBIM B ce0e€;

CaMOPETYJIMPOBAHUS, BKIIOYAIONIETO CaMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTH 32
CBOE IOBE/IEHUE, CIIOCOOHOCTH aJJalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTB,
OBITh OTKPBITHIM HOBOMY;;

BHYTpPEHHEH MOTHBAIMM, BKJIIOYAIOLIEH CTpEMIIEHUE K JOCTHKEHUIO LEJIU U YCHEXy, ONTHMM3M,
WHHUIMATHBHOCTH, YMEHUE IEHCTBOBATh, UCXO/ISI U3 CBOUX BO3MOXKHOCTEI;

SMIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh SMOLIMOHAIBHOE COCTOSIHUE JIPYTUX, YUYUTHIBATh
€r0 MPH OCYIIECTBICHUN KOMMYHHKAIIUHU, CIIOCOOHOCTD K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLMAJIHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAaWBaTh OTHOIIEHUS C JAPYrMMHU
JFOIbMU, 3200THTHCS, TIPOSIBIISITH MHTEPEC U pa3pemaTh KOH(IUKTEI,

T') IpuHATHE ceOs U IPYTUX JIIOJei:

MPUHUMATH €05, TOHUMAsi CBOM HEJOCTATKH U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX JIIOJeH IPU aHaJIN3e pe3yabTaToOB EATEIbHOCTH;

MIPHU3HABATH CBOE MPABO U TMPABO JPYTUX JIOICH Ha OMINOKH;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMH JAPYroro 4eJ0BeKa.

IIpeamerHsbie:

[To yueOHOoMy npeamety "Maremartuka" (Bkirodast Kypcsl "AnreOpa U Hadyajla MaTeMaTUYECKOTO
anamu3a", "I'eomerpus", "BeposTHocTh U craTicTuKa") (0a30BBIN YpOBEHb) TPEOOBAaHUS K NMPEIMETHBIM
pe3ysbTaTtaM OCBOEHUS 6a30BOr0 Kypca MaTEMAaTHKH JIOJKHBI OTPaXaTh:

1) BnaneHne MeToJaMM J10Ka3aTeNbCTB, aJITOPUTMAMHU pEIIEHHs 33a/1a4; yMeHHe (opMyIupoBaTh
oTpezieNieHusl, aKCUOMbI U TE€OPEMBI, IPUMEHSTh UX, MPOBOAMTH JOKA3aTEJIbHBIE PACCYXKACHUS B XOJE
pelleHus 3a1a4;

2) yMeHHuE OIlepUpOBaTh MOHSTHUSMU: CTENEHb 4YHCIa, JIOrapudM 4YHUCIa; YMEHHE BBIIOJIHATDH
BBIYHMCIICHHE 3HAUCHUH U MpeoOpa3oBaHMs BRIPAKEHHUH CO CTETEHsAMH U Jorapudmamu, npeoOpa3oBaHus
JTPOOHO-PAIIMOHATLHBIX BRIPAKCHHI;



3) yMeHume oOmepHpOBaTh TOHATHSAMHU: pPAalMOHAIBHBIC, WPpAIMOHANbHBIC, IIOKA3aTeIbHEIE,
CTETIEHHbIE, Torapu(MUUECKUE, TPUTOHOMETPUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) yMeHHe ONEepHpPOBaTH IOHATHAMHU: (YHKIHS, HENpepblBHAS (YHKOWSA, MPOU3BOJHAS,
nepBooOpasHasi, ONpeeNeHHbI UHTErpall; YMEHUE HaXOIUTh MPOM3BOJHBIC 3JIEMEHTApHBIX (YHKIUH,
UCTIOJNB3Ysl CIIPABOYHBIC MAaTePHAIIBI;

UCCIIEIOBAaTh B MPOCTEHIIMX CIAy4asx (YHKIMHM HAa MOHOTOHHOCTb, HaXOJUTh HauOONbLINE U
HaVMEHbBIINE 3HAYCHUs (QYHKIMHA; CTPOUTH TpadUKH MHOTOWICHOB C WCIIOJIB30BAaHMEM amIapara
MaTeMaTHYECKOTO aHAIIN3a;

NPUMEHSTH ITPOU3BOIHYIO ITPH PEIICHUH 33/1a4 Ha JIBIKCHHUE;

peniath MPaKTHKO-OPUEHTUPOBAHHBIC 3a/aud HAa HAWOOJbIINE W HAWMEHBIIME 3HAYCHMS, Ha
HaXOXKJCHUE MTYTH, CKOPOCTH M YCKOPEHUS;

5) yMmeHue omepupoBaTh MOHATHAMH: pALUOHAIbHAS (QYHKIMSA, IOKa3aTeslbHass QYHKIHS,
crerneHHast pyHKIMs, Jorapudmudeckas pyHKIUsA, TPUrOHOMETpHUYeCKUe (PyHKIMH, 0OpaTHbIE (QYHKIIUH;

YMEHHE CTPOHUTh TpadWKH H3Y4YeHHBIX (YHKIMH, HCIIOIB30BATh TpaQUKH TNPH H3YYCHHU
IPOIIECCOB U 3aBUCUMOCTEH, MIPH PEUICHUH 3a/1a4 U3 JAPYIHX Y4eOHBIX MPEAMETOB U 3a/1a4 U3 PealbHOM
KH3HU;

BBIpAXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX/y BETHUUHAMU;

6) yMeHHe pelaTh TeKCTOBBIC 3a/1a4M pa3HbIX THUIOB (B TOM YHCIIE HA MPOICHTHI, JOJIU U YaCcTH,
Ha JIBWKEHHE, paboOTy, CTOMMOCTh TOBApOB H YCIIyT, HAJIOTH, 33]]a4i U3 00JIACTH YIPABJICHUS JTUYHBIMU U
ceMeHHBIMU (PMHAHCAMM );

COCTABIISITh BBIPAXKCHHS, YpPABHEHHWS, HEPABEHCTBA M MX CHCTEMBl IO YCJIOBHIO 3ajayW,
MCCIIEIOBATh MOJTYYEHHOE PELICHUE U OLCHUBATh MIPAaBIONOA00HOCTh PE3yIbTaTOB;

7) yMeHHEe ONepHpoBaTh MOHATHIMHU: cpenHee apudMeTHUecKoe, MeAuaHa, HauOoibliee U
HavMEHbIIIee 3HAYCHNUS, pa3Max, AUCIEPCHsl, CTAaHJapTHOE OTKJIOHEHUE YHCIOBOIO HA0OPa;

YMEHHE U3BJIEKaTh, WHTEPIPETUPOBATh HH(OpMAIMIO, TPEICTABICHHYI0 B TaOiuIax, Ha
auarpamMMax, Tpadukax, OTPaKalolIyI0 CBOMCTBA peajbHBIX IPOLECCOB M SBJICHUI; MPEACTaBIISATH
UH(POPMALIMIO C TTOMOINBIO TAOJHUIl M JUArpaMM; MCCIIEA0BAaTh CTATUCTUYECKHE JAaHHBIC, B TOM YHUCIE C
NpUMEHEHHEM Irpa)UuecKiX METO/IOB M AJIEKTPOHHBIX CPECTB;

8) yMeHHe OIepupoBaTh MOHATHAMHU: CIYYaHBIH ONBIT M CIIydaifHOE COOBITHE, BEpOSITHOCTH
CJIy4aitHOrO COOBITHS;

YMEHHE BBIYHUCIISATH BEPOSATHOCTH C HCIOJIB30BAHNEM IPpaUIeCKUX METOJIOB;

OPUMEHATh (POPMYJIBI CIOKEHUS M YMHOXKEHUS BEPOSITHOCTEH, KOMOMHATOpHBIE (aKThl U
GopMyIBl TIpH pemIeHWH 33/1a4; OIEHWBATh BEPOSTHOCTH pEabHBIX COOBITHH; 3HAKOMCTBO CO
CllyyaliHBIMU BEIMYMHAMHU; YMEHHE IPHUBOJUTH NPUMEPHl IMPOSBICHUS 3aKOHA OOJBIIMX YHCEN B
NPUPOIHBIX ¥ OOIIECTBEHHBIX SIBIICHUSIX;

9) yMmeHue onepupoBaTh MOHATHUSMHU: TOYKA, MpPsAMAasi, IUNIOCKOCTb, MPOCTPAHCTBO, JIBYTPAHHBIN
YTOJI, CKPEIIMBAIOIIUECS MPSMBIE, TapaUIeTbHOCTh U MEPIEHANKYISIPHOCTD MPSMBIX U TUIOCKOCTEH, YroJl
MEXY NPSIMBIMH, YTOJ MEXY MPSIMOI M MIOCKOCTHIO, YTOJI MEX/Y IUIOCKOCTSMH, PACCTOSTHUE OT TOYKH
JI0 TUTOCKOCTH, PACCTOSTHUE MEX/TY MPSIMBIMHU, PACCTOSTHHE MEKIY TUIOCKOCTSIMH;

YMEHHUE MCII0JIb30BaTh MPHU PELICHNH 3ajlay U3y4eHHbIE (PaKThl U TEOPEMBI IIJIAHUMETPUH; YMEHHE
OILICHUBATh pa3Mepbl 0OBEKTOB OKPYKAIOIIETO MUPA;

10) ymeHue onepupoBaTh MOHATUSAMHU: MHOTOTPAHHUK, CEYEHHWE MHOTOTpPaHHHUKA, KYO,
napaieNienure]], Ipu3Ma, mupaMuaa, Gurypa u MoBepXHOCTh BpalleHUs, IWJIHHID, KOHYC, map, cdepa,
ceueHUst (QUTYypbl BpalleHHs, IUIOCKOCTb, Kacawomascs cdepbl, NUINHIPA, KOHYyca, IUIOMAIb
MIOBEPXHOCTH TTHPAMHU/IBI, TIPU3MBI, KOHYCa, IIJIUHIPA, TUIOMAAb chepbl, 00beM Kyda, pSIMOYTOIEHOTO
napaenenurnena, MupaMubl, TPU3MbI, HWIKHIPA, KOHYCA, [1apa;

YMEHHE HW300pakaTh MHOTOTPAaHHHKH M TIOBEPXHOCTH BpPALICHHS, WX CEYCHHS OT pPYKH, C
MOMOIIBI0 YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEJICTB; YMEHHME PAcllO3HaBaTb CUMMETPHIO B
IPOCTPAHCTBE;

YMEHHUE pacro3HaBaTh MPaBUIbHbIE MHOTOTPAHHUKH;

11) ymeHue omepupoBaTh TOHSATHSIMHU: JABIKEHHE B TPOCTPAHCTBE, IOJOOHBIE (UTYPHI B
IPOCTPAHCTBE;



UCIIOJIb30BaTh OTHOLLICHHE IUIOIIAJEH MOBEPXHOCTEH U 00BEMOB MOIOOHBIX (QUTYp IIPU PEILICHUH
3az1ay;

12) ymeHHe BBIYMCIATH F€OMETPUYECKHE BEJIMYMHBI (AJIMHA, Yroj, IUIOoIaib, 00beM, IUIOMAIb
MOBEPXHOCTH ), UCTIONB3Ysl U3yYEHHBIE (POPMYIIBI U METO/IBI;

13) ymeHue onepupoBaTh NOHATHAMM: IPIMOYTOJIbHAS CUCTEMA KOOPJIUHAT, KOOPJUHATHI TOUKH,
BEKTOpP, KOOPJAMHATHl BEKTOpA, CKAJISPHOE IPOU3BEACHUE, YrOJI MEXKIY BEKTOpaMH, CymMMa BEKTOpPOB,
IIPOU3BENICHNE BEKTOPA Ha YUCIIO;

HaXOJUTh C MOMOIIBIO U3yYEHHBIX (POPMYII KOOPJMHATHI CEPEIMHBI OTPE3Ka, PACCTOSIHUE MEXIY
JBYMsI TOUKaMH;

14) ymeHue BBIOMpaTh MOAXOIAIIMN HM3Y4YEHHBIH METOA Ul PELICHMs 3ajjaud, paclio3HaBaTb
MareMaTHueckue (akThl ¥ MaTeMaTHYECKHE MOJENM B TPUPOAHBIX W OOIIECTBEHHBIX SBJICHUSX, B
HCKYCCTBE;

YMEHUE IPUBOAUTH IMPUMEPHl MAaTEMaTUYECKUX OTKPBITMM POCCUMCKOW H  MHPOBOM
MaTEMaTHYECKON HAYKH.

I[Io yuebnomy mpenmery '"Marematuka" (BkIrouas paszgensl "Anrebpa u  Havana
MatreMarnyeckoro ananuza', "l'eomerpus", "BeposTHOocTh M cTaTHCcTHKA") (YyriyOJIEHHBIH YpPOBEHB)
TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOECHMSI YIIIYOJIEHHOTO Kypca MaTeMaTHKU JIOJKHBI
BKJII0YATh TPEOOBaHM K pe3yIbTaTaM OCBOCHHUs 6a30BOr0 Kypca U JIOTOJIHUTENIBHO OTPaKaTh:

1) ymeHue omepupoBaTh MOHATUSMHU: OIpPENEICHHE, aKCMOMa, TEOpeMa, CJEICTBUE, CBOMCTBO,
IpPU3HAK, J10Ka3aTeNIbCTBO, PABHOCHIBHBIE (DOPMYIUPOBKU; YMEHHME (OPMYIHUPOBaTh oOOpaTHOE U
IPOTUBOINOJIOXKHOE YTBEPKACHUE, NPUBOAUTH IPUMEPHI U KOHTPIPUMEPHI, HCIIOJIB30BATh METO]
MaTeMaTUYECKON MHIYKLUU; IIPOBOJUTD J0KA3aTEIbHbIE PACCYKIEHUS IIPU PELICHUU 3aja4, OLIEHUBATh
JIOTHYECKYIO MTPaBUIIBHOCTh PaCCyKICHMUI;

2) yMeHHe OnepupoBaTh MOHATUSMHI: MHOXKECTBO, IOJAMHOKECTBO, ONEPALIIH HaJl MHOKECTBAMU;

YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar AJis ONUCaHUs PealIbHBIX MPOLIECCOB
U SIBJIGHUH U IIpU pEIIeHUN 3a/1a4, B TOM YHUCIIE U3 IPYTUX YUEOHBIX IIPEIMETOB;

3) yMeH#He OoneprpoBaTh NOHATHAMHE: Tpad, CBSI3HBIN rpad, AepeBo, HUKI, rpad Ha MIOCKOCTH;

YMEHHE 3a/1aBaTh U ONUCHIBATH Ipadbl pa3IMuHbIMU CIIOCOOAMU;

MCIO0JIb30BaTh Ipadbl P PELICHUHN 3a/1aY;

4) ymeHue cBOOOJHO OINEPHUPOBATH MOHATUSMHU: COUYETAHUE, MEPECTAaHOBKA, YMCIO COYETaHMH,
YHCIIO MEPECTaHOBOK;

ounoM HproToHa;

yYMEHHE MPUMEHATh KOMOMHATOPHBIE (DAKTHI M PACCYXACHUS ISl pEeLIeHUs 3a/1a4;

5) ymMeHue omnepupoBaTh MOHATUAMU: HATypaJbHOE YMCIO, LIE€J0€ YUCIIO, OCTATOK MO MOJIYIIIO,
pAlMOHATIbPHOE YHUCIJIO, HMPpaIMOHATIbHOE YHCIIO, MHOXKECTBAa HATypaJIbHbBIX, LEJbIX, PalMOHAIBHBIX,
JENCTBUTENBHBIX YHCET;

YMEHHE HCII0JIb30BaTh MPU3HAKU JEIMMOCTH, HAaUMEHBIIMHA OOLIMI NenuTeNnh W HauMEHbIlee
o01iee KpaTtHoe, anroput™M EBKina mpu peneHuu 3ajad;

3HAKOMCTBO C Pa3JIMYHbIMU MO3UIIMOHHBIMU CUCTEMAaMHU CUUCIICHUS;

6) yMmeHue CBOOOJHO ONEPUPOBATH MOHATHUAMHU: CTENEHb C LEJNbIM IIOKa3aTelleM, KOPEHb
HaTypaJIbHOM CTENEHH, CTeNeHb C palUOHAJIbHBIM IIOKa3aTejeM, CTeNeHb C JAEUCTBUTEIbHBIM
(BeliecTBEHHBIM) ITOKa3aTeNeM, Jorapugm yucia, CHHYC, KOCHHYC M TaHT€HC MPOU3BOJIBHOTO YUCIIA;

7) yMeHHe ONepupoBaTh MOHATHSAMH: TOXKIECTBO, TOXKJECTBEHHOE MpeoOpa3zoBaHue, YpaBHEHHE,
HEPABEHCTBO, CUCTEMA YPAaBHEHHMM U HEPABEHCTB, PaBHOCUJIBHOCTH YpaBHEHUM, HEPABEHCTB U CHCTEM,
palnoHaIbHbIE, UppaluoOHaNIbHBIE, MOKa3aTelbHbIE, CTETIeHHBIE, jJorapudmuyeckue,
TPUTOHOMETPUUECKHUE YPABHEHUS, HEPABEHCTBA U CUCTEMBI;

YMEHHE pelllaTh ypaBHEHUS, HEPAaBEHCTBA U CUCTEMBI C TIOMOIIBIO PA3IUYHbBIX [IPHUEMOB; peliaTh
YPaBHEHHS, HEPABEHCTBA U CUCTEMBI C I1APaMETPOM;

MIPUMEHSTh YpaBHEHUS, HEPABEHCTBA, X CUCTEMBbI JUIsSl PEILIEHUS] MaTeMaTHYEeCKUX 3a7a4 U 3a/1a4
U3 PA3UYHBIX 00JIaCTel HAYKU M peabHON KU3HU;

8) ymeHue CBOOOJHO ONEPUPOBATh MOHATHSAMH: Tpaduk QYHKIUM, oOpaTHas (QyHKUUA,
KOMIO3UIUS (DYHKIMHA, TUHeHHas (QyHKIUSA, KBagpaTHuHas (DyHKIUS, cTerneHHas (YHKIHS C LENbIM



HoKas3aTrejaeM, TpUTOHOMETpuYeckue  (QyHKIMH, OoOpaTHble  TPUTOHOMETpUYEcKHe  (YHKIIHH,
nokasaresbHas U jorapupmudeckas QyHKINHU;

yMEHHUE CTPOUTH rpaduku GyHKIIUH, BBEITIOJIHATH MpeoOpa3oBaHust rpa@ukoB QyHKITH;

YMEHHUE HCIIOJIb30BaTh rpaduku (QYHKIUH 11 M3Y4EeHUs MPOIECCOB M 3aBUCHMOCTEH NpU
pELIeHUH 3aj]ay U3 APYTUX Y4eOHBIX IPEIMETOB U U3 PeaIbHOM KU3HU;

BBIpaXaTh (OPMYIIaMHU 3aBUCIMOCTH MEX/y BEIIMYMHAMU;

yMEHHE CBOOOIHO OIEpPUPOBATH IMOHATUSAMH: YETHOCTh (DYHKIMM, MEPUOAUYHOCTb (YHKILHUH,
OTPaHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTD (DYHKIIHH, SKCTpeMyM (DYHKIMH, HAauOOJIbIIee U HAUMEHbIIIEEe
3HA4YeHUs QYHKLUU HA IPOMEKYTKE;

yYMEHUE MPOBOAUTH UCCIIE0BaHUE QYHKIINH;

YMEHHUE UCTOJIB30BaTh CBOMCTBA M Tpaduku GYHKIMN JUIS PELICHUs YypaBHEHHH, HEPABEHCTB U
3ajjady ¢ mapameTrpaMmy; M300pakaTb Ha KOOPAMHATHOM IJIOCKOCTH MHOXKECTBA PELICHUH ypaBHEHHUH,
HEPABEHCTB U UX CUCTEM;

9) ymeHue CcBOOOJHO ONEPUPOBATH MOHATUSAMH: IOCIEIOBATENBHOCTh, apH(pMeTHUecKas
porpeccusi, reOMeTpuIecKas Iporpeccus, 0ECKOHEYHO YOBIBAIOIIAsi TeOMETPHUECKAs POTPECCHS;

YMEHHE 33/1aBaTh MOCJIEI0BATEIILHOCTH, B TOM YHCJIE C IOMOLIBIO PEKYPPEHTHBIX (OPMYJI;

10) ymeH#ue onepupoBaTh MOHATHIMHU: HEIIPEPHIBHOCTh (DYHKIIMH, aCUMIITOTHI rpaduka GpyHKINY,
nepBas U BTOpas MNPOU3BOAHAA (PYHKUUHM, TEOMETPUYECKMH M (PU3UUECKUH CMBICI MPOU3BOJHOM,
nepBooOpasHasi, OnpeeICHHBII HHTETPal;

YMEHHUE HaXOAUTh aCUMIITOTHI rpaduka GyHKIUY;

YMEHHE BBIYUCIIATH NPOU3BOJHBIE CYMMBI, IIPOU3BEACHUSI, YACTHOIO W KOMIIO3ULMUHU (QYHKIH,
HaXOJIUTh YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIMHU;

YMEHHE HCIIOJIb30BaTh MMPOU3BOIHYIO JUIS UCCIIEAOBAaHUS (PYHKIUI, /I HAXOXKACHUS HAMITYYIIIETO
pelleHusT B NPUKIAAHBIX, B TOM 4YHCJE COLUAIbHO-3KOHOMHYECKHX M (HU3UYECKUX 3ajayax, AJs
OIpe/IeNIEHUs] CKOPOCTH U YCKOPEHMUS;

HaXOJUTh IJIOUIa U U 00BEMbI (PUTYp ¢ IOMOILBIO HHTErPaa;

NPUBOANTH TPUMEPHl MaTEMAaTUYECKOTO MOJCIUPOBAHUS C TMOMOUIBIO U (depeHIInaTbHBIX
YpaBHEHUM;

11) ymeHnue onepupoBaTh NOHITUSAMU: KOMIUIEKCHOE YMCIIO, COMPSHDKEHHbIE KOMIUJIEKCHBIE YHCIIa,
MOJyJdb W apryMEHT KOMIUIEKCHOTO 4YMcia, (GopMa 3amucHh KOMIUIEKCHBIX YHCeNl (reoMeTpuueckas,
TPUTOHOMETpHUUECKas U anredpandeckasi);

YMETh MPOU3BOIUTH apU(PMeTHUECKUE IEHCTBUS ¢ KOMITJIEKCHBIMH YUCIIaMH;

IPUBOJIUTH MPUMEPHI UCTIOIb30BAHUS KOMIIEKCHBIX YHCET;

12) ymeHue CcBOOOAHO ONEpPUPOBATH MOHATUAMHU: CpeaHee apupMeTHdecKoe, MeJuaHa,
HauOoJbIllee U HAaUMEHbIEEe 3HAYEHUS, pa3Max, AMCIEPCHUs, CTaHJAPTHOE OTKJIOHEHHE JUIsl ONHCAHUs
YHCIIOBBIX JAHHBIX;

YMEHHE HCCIIE0BaTh CTAaTUCTHMUYECKHUE JaHHbIE, B TOM 4YHCIE€ C HPUMEHEHUEM TrpapuuecKux
METOJI0B U JIEKTPOHHBIX CPEACTB;

rpaduyecKku Hcciae0BaTh COBMECTHbIE HAOJIIOJIEHUS C IOMOIIBI0 AMArpaMM pPACCEUBAHUA U
JIMHENHOMN PEerpeccuy;

13) ymeHune HaXOUTh BEPOSITHOCTH COOBITHI C UCTIOIh30BaHUEM IpauuECKUX METOIOB;

OPUMEHATH I pelieHus 3aaad (HOpMyJbl CIOXKEHHMS M YMHOXKEHHsI BEPOSTHOCTEH, (popmymy
MOJIHOM BepOSITHOCTH, popmyny bepHymim, komOuHaTOpHbIE GAKTHI U HOPMYIIBI;

OLIEHUBATh BEPOSTHOCTH pPEaJbHBIX COOBITHH; yMEHHE ONEpUpOBaTh MOHATHUAMH: CIydaiiHas
BEJIMYMHA, paclpefielieHue BEpPOSITHOCTEH, MaTeMaTHYecKOoe OKHUIaHWe, AMUCIEPCHs W CTaHIapTHOE
OTKJIOHEHUE CIIy4allHOW BeJWYMHBI, (YHKIMU paclpeieieHnuss ¢ IUIOTHOCTH PaBHOMEPHOTO,
MO0KAa3aTeIbHOI0 ¥ HOPMAJIBHOTO pacIpe/ieeHHI;

YMEHHE UCIIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACHPEECIICHUN AJI PELIEHUs 3aa4; 3HAKOMCTBO C
MOHSTUSIMH: 3aKOH OOJIBIIMX YHCEJI, METO/IbI BBIOOPOUHBIX UCCIIEIOBAHMIA;

YMEHUE TPUBOAUTH TPHUMEPHl NPOSBICHUS 3aKOHA OONBIIMX 4YHCET B MPUPOJHBIX H
OOIIIECTBEHHBIX SBJICHUSX;

14) ymenue cBOOOAHO ONEPUPOBATH MOHATUSAMH: TOYKa, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO,
OTPE30K, Jy4, MJIOCKUI yrojl, ABYIPaHHBIN Yroj, TpeXrpaHHbIN yroJ, nepecekarlrecs, napauieabHble U



CKPEIIMBAIOIINECS TNPSAMBIC, apauIeIbHOCTh M INEPIEHIUKYJAPHOCTh NPSMBIX M IUIOCKOCTEH, Yroi
MEXY MPSMBIMH, YTOJI MEXAY IPAMOM U INIOCKOCTBIO, YTOJI MEXY INIOCKOCTIAMM;

YMEHHUE UCIOJIb30BaTh IIPU PELICHNUH 3aJad U3y4eHHbIE (aKThl U TEOPEMBI INITAHUMETPUH; YMEHHUE
OLIGHUBATh pa3Mepbl 00BEKTOB B OKPYKAIOIIEM MHPE;

YMEHHME OIEPUPOBATh IOHATHAMHU: MHOIOIPDAaHHUK, CEYEHHE MHOTOIPAHHMKA, IPaBUJIbHBIN
MHOTOTpaHHHK, MPU3Ma, TUpamMuaa, GUrypa U MmoBEpXHOCTh BpalleHHs, LWIMHIP, KOHYC, map, cdepa,
pa3BepTKa MOBEPXHOCTH, CEYECHMsI KOHyCa M LWIMHJIpPA, NapauleIbHble OCH WM OCHOBAHMIO, CEYCHUE
mIapa, IIOCKOCTh, Kacatouiasics cepbl, HWIMHAPA, KOHYCA;

YMEHHUE CTPOUTh CEUEHHE MHOTOTPAHHUKA, H300paXkaTb MHOTOTPaHHUKH, PUTypBl U IOBEPXHOCTH
BpaILlEHUs, UX CEYCHHUs, B TOM YHCJIE C IIOMOILBIO 3JICKTPOHHBIX CPE/ICTB;

YMEHHE IPUMEHSTh CBONCTBA

reOMETPHUECKUX (UTYp, CAMOCTOSTENBHO (OPMYIMPOBATH OIpPEACIICHUST HU3ydaeMbIX (uryp,
BBIJIBUTATh THIIOTE€3Bl O CBOWCTBAX W NpPU3HAKAX TEOMETPUYECKHX (UTYp, OOOCHOBBIBATH WM
OIIPOBEPraTh UX;

YMEHHE TPOBOAUTH KiIacCHPUKAUIO (GUTyp 1O pa3IMYHbIM IPU3HAKAM, BBIIOIHATH
HE00XO0IMMBbIE IOTIOTHUTENIbHBIE TTOCTPOESHHUS;

15) ymeHnune cBOOOIHO ONEpUPOBATh MOHATHAMU: TUIOMAAb QUTYPBI, 00beM (DUTYPHI, BETHYNHA

yria, pacCTOSHHE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE MEKIY HNPSMBIMH, PACCTOSTHUE MEKIY
IUIOCKOCTSIMU, IUIOLIa/lb Cephl, IUIOMIAAb IOBEPXHOCTH MUPAMU/IBL, IPU3MbI, KOHYCa, IMUJIUHAPA, 00bEM
KyOa, IpsIMOYTOJIbHOTO NapaljieNenurea, TupaMuabl, IPU3MbI, LWIHHAPA, KOHYCA, 11apa;

YMEHHE HaXOUTh OTHOIIEHHE 00BEeMOB TOJOOHBIX (HUTYD;

16) ymeHune cBOOOIHO ONIEpUPOBATh MOHIATUAMU: ABUKEHHE, TapaJlIe/IbHbI IEPEHOC, CUMMETpPHUs
Ha TJIOCKOCTH U B MPOCTPAHCTBE, IIOBOPOT, NpeoOpa3oBaHue mo00usl, mogo0HbIe GUTYPHI,

YMEHHUE paclo3HaBaTh paBHbIE U IOA0OHBIE (GUIyphl, B TOM 4YHCIE€ B INPHUPOJE, HUCKYCCTBE,
aApXUTEKTYpE;

YMEHHE HCIOJb30BaTh I'€OMETPUYECKUE OTHOIIEHUS, HAXOAUTh I'€OMETPUYECKUE BEIMUYUHBI
(MHA, yroJ, IUIOIIAAb, 00BEM) MPH PEUICHUH 33/1a4 U3 JAPYIHX Y4eOHBIX MPEAMETOB U W3 PEaTbHOM
KU3HU;

17) ymenue cBOOOIHO ONIEPUPOBATh MOHATUSAMU: PSIMOYTOJIbHAS CUCTEMA KOOPAUHAT, BEKTOP,

KOOpJAWHATBl TOYKH, KOOPAMHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOpA Ha YHCIIO,
pasiokeHue BEKTopa Mo 0a3ucy, CKalsIpHOE MPOU3BEICHHE, BEKTOPHOE IMPOMU3BEICHHUE, Yrojl MEXIY
BEKTOPAMH; YMEHHUE UCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOX Ul PELICHHUsS N€OMETPUYECKHUX
3a7a4 M 3a7a4d JApYyrux ydyeOHBIX MpPEeIMETOB; ONEpUPOBATh MOHATHUSAMHU: Matpuuma 2 X 2 u 3 x 3,
OIPEACIUTEND MAaTPUILIBl, TEOMETPUUYECKHUI CMBICIT ONPEACINUTENS;

18) ymeHune MoaenupoBaTh peajibHble CUTYallMH Ha SI3bIKE MAaT€MAaTUKH; COCTABIISATH BhIPAXKEHMUS,
YPaBHEHHUs, HEPABEHCTBA M MX CHCTEMBI II0 YCJIOBHUIO 33Jaud, UCCIEN0BaTh MOCTPOCHHBIE MOJAEIHU C
UCIIOJIb30BAaHUEM arrapaTa aare0pbl, MHTEpIPETUPOBATh MTOJIYYEHHBIN pe3ynbTaT;

CTPOUTh MAaTEMAaTUYECKUE MOJENIN C MOMOULIbI0 I'€OMETPUUYECKUX MOHATUN U BEJIWYUH, pEIIaTh
CBSI3aHHBIE C HUMHU IPAKTHUYECKHE 33/a4d; COCTaBIATh BEPOSITHOCTHYIO MOJENIb U MHTEPIPETUPOBATH
MIOJIyYEHHBIH PE3yJIbTAaT;

pelarh NpUKIagHble 3a/la4l CPeJICTBAMU MAaT€MaTUYeCKOro aHajin3a, B TOM YHUCIE COLUAIbHO-
9KOHOMHYECKOTO U (PU3NYECKOT0 XapakTepa;

19) ymenue BbIOUpATh MOAXOASAIINN METO AJIS PEIICHUS 3a1a4H;

MOHMMaHHE 3HAYMMOCTH MAaTeMaTHKU B M3YYEHUHU NPHUPOJHBIX M OOIIECTBEHHBIX IMPOILECCOB U
SIBIICHUIA,

YMEHHE paclo3HaBaThb NPOSBICHUE 3aKOHOB MAaTeMaTUKM B HCKYCCTBE, YMEHHE IPHUBOIUTH
IIPUMEPBI MATEMAaTHYECKUX OTKPBITHI POCCUICKON U MUPOBOM MATEMAaTHYECKOW HAYKH.

VY4yeOubiii mnpenmer «Matematukay oOecneunBaeT (OPMUPOBAHHUE CIEAYIOIIHUX  OOIIKX
komreteHmit ®I'OC mo cnenmansHoCcTH [IpON3BOACTBO M 0OCTY)KMBAaHNE ABUAIIMOHHON TEXHUKH:

OK 01. Beibupathb criocoOslI pernieHus 3aaa4 mpodheccnoHanbHOM 1eATeTbHOCTH MPUMEHUTENBHO K
pa3IUYHBIM KOHTEKCTaM;
OK 04. 3ddexTrBHO B3aMMOIEHCTBOBATh U PabOTAaTh B KOJUIEKTUBE U KOMaH/IE;
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[Ipu BeIMOMHEHMHM paboyelt TPOrpaMMBbI 0011e00pa3oBaTeIbHOTO  y4eOHOTO TMpeameTa
«MaTeMaTuKa» OCYLIECTBISETCS OLEHKA ayTUTOPHON M BHEAYJUTOPHOM AEATEIBHOCTH OOYYaIOUIHXCS.
Pe3ynbTarhl TEKyIIEro KOHTPOIIS CKIIAIbIBAIOTCS U3 PE3YNIbTATOB:

- paboThI 0OYUAIOIIMXCS HA 3aHATHX, B T.4. IPAKTHYECKUX padoT

- BBITIOJIHEHUS] BHEAYIMTOPHON CAMOCTOSITEIIbHON pabOTHI;

- KOHTPOJIBHBIX padoT.

Jlns TOoJy4eHus JONycKa K IMPOMEXKYTOYHOH aTTecTalui 00s3aTeIbHO BBIOJHEHHE BCEX
KOHTPOJIbHBIX, MPAKTUYECKHX, M TIOJHOTO NepedHss BceX (OpM BHEAYAUTOPHONH CAMOCTOSATEIBHOM
paboTHI.

[IpomexxyTrounast arrectanusi B (opMe SK3aMeHa IMPEIIOoJaracT BBIMOJIHEHUE PAacYETHOTO
3ajanus. [Ipy BHICTaBICHUH OIICHKHU 3a 3K3aMEH Pe3yJIbTaT TEKYIIET0 KOHTPOJISI HE YIUTHIBACTCSI.

O0bem yueOHOro npeaMera M BUbl Y4eOHOH padoThl

Bua yueOHoii padboThl O0bem B yacax

O6beM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHOH AU CIUIIIMHBI 334

B T.4. B (pOpMe NMPAKTHUYECKOii MOJATOTOBKH

BT. 4..

TEOpPETUYECKOe 00yIeHUE 230

MPaKTUYECKHUE 3aHATUS 50

C 46
amocmosmenvuas paboma

K. 4
OHCYTbMAyUU

IIpomeskyTouHas arrecTauus B popme IK3aMeHa 4
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2. CoaepxxaHue Kypca MaTeMaTHKH

1.1 Pa3zBuTne nonsitus o ynciae. KommniekcHble yncia

MaremaTuka B HaydyHOW KapTuHe mupa. Ponb Marematuku B pa3Butun Poccuu. llensie u
panuoHanbpHble uncina. [leficTBuTenbHble yncia. Kovniekcuvie yucaa.

Ilpakmuueckoe paboma Ne 1. /leticmeus Ha0 KOMNAEKCHbIMU YUCTIAMU.

Tema 1.2 YpaBHeHnus u HepaBeHcTBa. CHcTeMbl YPaBHeHHIi M HepaBEeHCTB

Jlunelinble ypaBHEHHSI M HEPABEHCTBA C OJHOM mepeMeHHOW. KBampaTHbie M OuKBaapaTHBIC
ypaBHeHus. Teopema Buera. PemieHue cucrem HepaBeHCTB. PelieHue HEpaBeHCTB BTOPOM CTEIICHH.
PemeHne HepaBEeHCTB METOAOM HHTEpPBAIOB. MeETOAbl peHIeHUusT CUCTEM YpPaBHEHHMU C JByMs
nepemeHHbiMU. Meton Kpamepa. Pemenne cucreM Tpex JMHEHMHBIX YPaBHEHUM € TPEMs NEPEMEHHBIMU
MerogoM Kpamepa.

Ilpakmuueckas paboma Ne2 «Pewienue ypasHenuil u HepageHcme»

Tema 1.3 Kopnu, crenenn u jorapugpmsl

Kopuu HarypanbHON CcTeneHM ©3 4Yuciaa W uX cBoictBa. CTemeHW ¢ panuoOHAIbHBIMH
NoKa3aTessiMi, MX cBoWcTBa. CTeneHu ¢ JAEUCTBUTENbHBIMU IOKa3aTensaMu. (CBOMCTBA CTENEHH C
JNEUCTBUTEILHBIM II0KA3aTEJIEM.

OcHoBHOe norapudmuueckoe TOXIAeCTBO. [lecsTuunble W HaTypanbHble Jorapudmsl. [IpaBuna
neiictBuil ¢ norapudmamu. Ilepexosr kK HOBOMY OCHOBAHMIO.

Ipaxmuueckas paboma Ne3 «Pelienue uppaioHaIbHBIX YPaBHEHU»

Tema 1. 4 @ynkuum, uxX cBoiicTBa ¥ rpaguKu

Ob6nacte ompeneneHus M MHOXKECTBO 3HaueHUi; rpa@uk (QyHKUIHUU, MOCTpoeHHE TIpaduKoB
GyHKIMH, 33JaHHBIX pa3nIHBIMU criocoOamu. IIpeoOpaszoBanus rpaduxos. IlapammensHbIil MEepeHoOC,
CUMMETpPUSI OTHOCUTENIBHO OCEH KOOPAMHAT U CUMMETPHUSI OTHOCUTEIIBHO Havyajla KOOPAUHAT, CAMMETPUs
OTHOCHUTEJIBHO MPSAMOM Y = X, pacTsHKEHHE U C)KaTHe BJOJb OCEH KOOPAUHAT.

MOHOTOHHOCTb, YE€THOCTb, HEUYETHOCTh, OIPAHUYEHHOCTb, NEPUOAUYHOCTb. [IpomexyTku
BO3pacTaHus U YObIBaHUS, HaumOoJblllee M HauUMEHbIIee 3HaueHUs. ['paduueckas UHTEpIpeTaLus.
[Tpumepsl (GYHKIIMOHATBHBIX 3aBHCHUMOCTEH B pealbHBIX IpolleccaXx M SBICHHSIX. ApUPMETHUECKHE
onepaunu Hal GyHKIuAMU. CroxkHast GyHKIUS (KOMIO3UIMS). [lonamue o Henpepbl8HOCMU PYHKYULU.

Crenennas QyHnkuus, e€ rpaduk, coiictBa. [lokazarenbHas QyHKus, e€ rpaduk, cBoiicTaa.
[TokazarenbHas QyHKIMS B pealbHbBIX NPOLIECCaX U SBICHUSX.

Jlorapudmuueckas GpyHkius, e€ rpaduk, cBoicTBa.

[TokazarenbHble U IOTapUPMUUECKIE YPABHEHUS U HEPABEHCMEA.

Ipaxmuueckasn paboma Ned« Qyuxyuu, ux ceoricmea u spaguxuy

Ipaxmuueckas paboma Ne5 «llokasamenvuvie u 102apu@muueckue ypasHenus u HepaseHcmea

Tema 1.5 OcHOBBI TPUTOHOMETPHH

Panuannas mepa yrina. BpamarensHoe nBukenue. CUHYC, KOCUHYC, TAHI€HC U KOTAHI'€HC YHCIa.
®opmynsl npuBeneHus. dopmynsl cnoxenus. Popmynsl yaBoeHus Dopmyibl MOJOBUHHOIO yria.
[IpeoOpa3oBaHusi  MPOCTEWIIMX  TPUTOHOMETPUUYECKMX  BbIpakeHMH. [IpeoOpa3zoBaHue  CyMMBbI
TPUTOHOMETPUUECKUX (YHKIUN B NIpPOU3BEJIEHUE U MpousBeAeHUs B cymmy. CBoiicTBa M Tpaduku
CHHYCa, KOCHHYyca, TaHreHca M KoraHreHca. IIpeoOpasoBanusi rpaduka ¢ynkuuu. IIpocteiimme
TPUTOHOMETPUYECKUE YypaBHEHUS. [Ipocmetiuiue mpucoHomMempuieckue HepageHcmed. ApKCUHYC,
apKKOCUHYC, apkTaHreHc. OOpaTHble TPUTOHOMETpUYEeCKHe (YHKIIMU U UX TPadUKH.

Ilpakmuueckas paboma Ne6 «I[Ipeobpazosarie mpuecoHOMempuiecKux 8blpaiceHutl »

IIpakmuyeckasn paboma Ne7 « Pewenue ypagnenuii u Hepagencmey

Paspnen 2. Hayasa MmaTeMaTH4eCcKOro aHAJIN3a

Tema 2.1 Ilpenea ¢pynkuuu. [IpousBoaHas u ee NPUIOKeHU

CriocoOsI 3a/1aHUs M CBOWMCTBA YHCIIOBBIX MOCIEI0OBATEILHOCTEH.
[Ipenen pynkmuu. CpolicTBa npeenoB. PackpeiTre HEONPEeAeIeHHOCTH
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[TonsTe O MpoOW3BOMHON (YHKIIMU, €€ TEOMETPUUYECKHH W (PU3NYECKHH CMBICI. YpaBHEHHUE
KacaTenbHOH K Tpaduky ¢yHKuud. IIpous3BoAHBIE CYMMBI, Pa3HOCTH, IPOU3BEICHUS, YAaCTHHIC.
[Ipon3BOHBIE OCHOBHBIX JJIEMEHTApHBIX (yHKIWNA. [IpuMeHeHHe NPOM3BOMHONW K MCCIIECIOBAHHUIO
¢ynkuuit 1 mocrpoeHuro rpadukos. [Ipon3BoaHas ClI0KHOM (HYHKIIHH.

[IpuMeps! UCIIONB30BaHUS MPOU3BOJIHOM I HAXOXKACHUS HAWIYYIIEr0 pEelIeHUsl B IPUKIAIHBIX
3amadax. Bropas mpou3BoHAs, €€ TeOMETPHUSCKHd U (PU3MUECKUl CMbICT. HaxokIeHue CKOpOCTH IS
mpolecca, 3aIaHHOro OopMyJIoii U rpaduKOM.

IIpakmuyeckas paboma Ne 8 «Brruncnenue npezena QyHKIuiy»

Ipakmuueckas paboma Ne9 « Boiuucienue npou3so0HOU CLONHCHOU QYHKYUUY

Ipakmuueckas paboma Ne 10 «Ilpunosicernuss npouz800HOI K UCCIEO08AHUIO QYHKYULLY

Tema 2.2 UHTerpaj u ero npuMeHeHue

ITepBooOpasnas. HeompeneneHHblii uHTErpall W ero coictBa. OcHOBHBIE  (HOPMYJIIBI
MHTETPUPOBAHUS.

WNHTterpupoBanre METOJOM MOJICTaHOBKH.

OmnpenenenHblil HHTErpan u ero cBoiicta. @opmyna Hetorona-Jlelioanna. MeToabl BEIYUCIICHUS
ONpENETICHHOr0 HHTerpana. l[IpuMeHeHne omnpeneneHHOro HHTErpana Juisi HAaXOXKACHHS IUIOIIAIN
KPUBOJMHEHHON Tpanenuu. [Ipumeps npuMeHeHns1 HHTErpayia B GU3UKE H TEOMETPHUH.

Ipaxmuueckas paboma Nell «BerauciaeHre HeonpeaeIeHHbIX HHTETPAIOB)

Ipaxmuueckasn paboma Nel2 «BerauciaeHue onpeaeieHHOro HHTErpaia

Paznen 3.9;1eMeHTBI KOMOMHATOPUKH. OCHOBBI TEOPHMH BEPOATHOCTH M MATEeMATHYeCKOM
CTATUCTHKHU

Tema 3.1. DiieMeHTbI KOMOMHATOPUKH

OcCHOBHBIE TIOHSITUS KOMOMHATOPWKH. 3aJladyd Ha IOJCYET YKCIa pa3MEIICHHH, NMePeCTaHOBOK,
couetanuii. Pemenne 3amau Ha mnepebop BapuanHToB. QPopmyna OunHoma Herorona. CaoiicTBa
OuHOMHHANBHBIX K03 unmenton. Tpeyromsuuk [ackans.

Ipakmuueckas paboma Nel3 «Penienue 3aa4 Ha pacyeT BHIOOPOK»

Tema 3.2 DiieMeHTBHI TeOPUHU BEPOATHOCTEH M MATEMAaTHYeCKOI CTATUCTHKH

CoObITHE, BEpOSITHOCTh COOBITHS, CIIOKEHHE U YMHOXKeHue BepositHocTed. Ilonatue o
HE3aBUCHMOCTH COOBITH.

Pemenne npakTuyeckux 3aaq ¢ IPUMEHEHUEM BEPOATHOCTHBIX METO/IOB.

Ipakmuueckas paboma Neld «Bviuucnenue eeposmuocmu cooblmuily

Paspnen 4. I'eomeTpus

Tema 4.1 KoopauHaTbl 4 BEeKTOPBI B IPOCTPAHCTBE

[IpsimoyronbHas (JekapToBa) cUCTEMa KOOPAMHAT B MpocTpaHcTBe. DopMyna paccTOSHUS MEXIY
JBYMsI TOUKaMU. Y pPaBHEHHUs NPSIMOM.

Bextopsl. Monynbs BekTopa. PaBeHCTBO BEKTOpOB. Cll0’KEHHE BEKTOPOB. Y MHOKEHHE BEKTOPA Ha
ymciio. Pa3nojkeHrne BeKTOpa Mo HampaBiICHUSAM. YTOI MeXAy IByMs BekTopaMu. [Ipoekius BekTopa Ha
ocb. Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB.

Hcnonb30BaHre KOOPAMHAT U BEKTOPOB IPU PELLIEHUU MAaTEMATUYECKUX U MIPUKIAIHBIX 3a7au.

Ipaxmuueckas paboma Nel5 «Ilocmpoenue cymmobl u pazHoCmu 8eKmoposy

Ipakmuueckasn paboma Nel6 «JleicTBUS HaJ| BEKTOPAMH, 33/IaHHBIMUA CBOUMH KOOPIMHATAMHI»

Ilpakmuyeckasn paboma NelT «Bpruuciienue cKaasipHOTo MPOU3BEICHUS BEKTOPOB »

Ipakxmuueckas paboma Ne 18 «CoctaBiieHne ypaBHEHUH MPSIMbIX»

Tema 4.2 Crepeomerpust

B3aumHoe pacnosnoxeHue IByX NpsSMbIX B MpocTpaHcTBe. [lapanienbHOCTh MPsIMON U MIOCKOCTH.
[TapannensHocTh mockocTeil. IlepneHauKynspHOCTH HpsIMOM M IUIOCKOCTH. IlepneHaukynsap wu
HaKJIOHHas. YTOJI MEXKIYy NpsMOW U IUIOCKOCTHIO. JIByrpaHHbI yron. Yroa MexAy IUIOCKOCTSIMU.
[lepneHIMKyYISIpPHOCTD JBYX IJIOCKOCTEM.

I'eomeTrpuueckue mnpeoOpa3oBaHMsl MPOCTPAHCTBA: MMApAJIENbHBIA  I[EPEHOC, CUMMETpPHUS
OTHOCHUTEJIBHO INIOCKOCTH.

[TapannensHoe npoektrpoBanue. M3o00paxkeHne mpoCcTpaHCTBEHHBIX (PUTYD.

Ilpakmuyeckas paboma Nel9 «Pewenue 3a0ayy

Ilpaxmuueckas paboma Ne2() « Pewenue 3a0au»
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Tema 4.3 MHOrorpaHHMKH M KPYIJible TeJia

Bepuunsl, pebpa, rpaHu MHOrorpaHHuka. Pa3BepTka. MHororpaHssle yribl. Bbimykiiblie
MHOrorpanHuku. Teopema Dusepa.

[Tpusma. Ilpsimas u nakinonHas npusma. [IpaBunbnas npusma. [Tapamnenenunen. Kyo.

[Tupamupa. IlpaBwibHas nupamuaa. YcedeHHas nupamuna. Terpasap. Cummerpunm B KyOe, B
napajuiesienumnene, B npusme u nupamuae. CeueHus Kyoa, IpuU3Mbl U THPAMHU/IBI.

[IpencraBienre O MpaBWIBHBIX MHOTOTpaHHUKAxX (TeTpadape, KyOe, OKTasape, AOAeKa’ape U
HKOCadIpe).

Hunuaap u konyc. YceueHHbI KoHyc. OcHOBaHMe, BEICOTa, OOKOBask MOBEPXHOCTbh, 00Opa3yroIasi,
pa3BepTKa. OceBble CeUeHUs U CeUeHUs, MapalieIbHble OCHOBAHUIO.

lap u chepa, ux ceuenus. KacarenpHast miaockocTs K cdepe.

O6bem u ero uzmepenue. arerpanbHas gopmyina oobema.

@opmynel 00beMa KyOa, MPSIMOYTOJIBHOTO MapajuleNienuIeaa, Npu3Mbl, nuiuHapa. Dopmymsi
o0bema nupamMubl U KoHyca. @opMyIibl IIIOMIAAN TOBEPXHOCTEH HUIMHAPa U KoHyca. Popmyiiel 00beMa
nrapa ¥ riomaan cheps.

[TogoOue Ten. OTHOLIEHUS TII0IAIeH TOBEPXHOCTEN U 00BEMOB MOO0HBIX TEJI.

Ipaxmuueckas paboma Ne21 «llpuzmay

Ipaxmuueckas paboma No22 «Ilupamuday

Ipaxmuueckas paboma No23 «LJununop u KoHycy»

Ipaxmuueckas paboma No24 « Obvembl MHO202PAHHUKOG U el PAUEHUSLY

Tema 4.4 DiiemeHTHI Teopuu rpagos

I'pad, cBs3ubii rpad. Crenens (BaneHTHOCTH) BepiinHbl. [1yTe B rpade. Llenu u nukisl .
I'padbr Ha mockocTy . [lepeBo ciyyailHOro 3KCIepUMEHTa.
Ipaxmuueckas paboma Ne25 « Pewenue 3a0au ¢ nomowwo epaga»
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3. TEMATHYECKOE IINTAHUPOBAHUE

IIpeamer: MATEMATUKA

HaumenoBanue Coaep:xanue yueOHOro MaTepuaJia u (popMbl OPraHu3aluM AeITeJILHOCTH 00yUaloIMXCs Oo0nbeMm B JIMYHOCTHBIE
pa3ienoB U TeM yacax pe3yJabTaThl U
o01mme
KOMIIeTEeHIINH
1 2 3 4
Pa3znen 1.Aanreopa
Conepxanne yaeOHOTO MaTepuana
Tema 1.1 1. Maremarrka B HAy4HOU KapTHHE Mupa. Pojib MaTeMaTHKH B pa3BUTHH Poccuu. 14 JIP 8, OK 01, OK
04
Pa3zBuTue noHsitusi 0 2. HartypaneHble, Lenble, paliMOHaIbHbIE U UPPALIMOHAIBHBIC YHUCIIA
yncie.KommiekcHoie
qucaa 3. Henumocts. IIpocteie u coctaBubie ynciaa. HOJ . HOK.
4. HelicTBuTENBHBIE UMCIIA
5. KomrutekcHeie unca
6. Pemenwne 3agau
[IpakTuueckue 3aHATUSL 2 OK 01, OK 04, JIP
24
«/leticmeusi HAO KOMNAEKCHBIMU YUCTIAMUY
KonTtponbHbie paboTh -
Tema 1.2 Conepxanne yueOHOTO MaTepuana 20 OK 01, OK 04, JIP

YpaBHenust u

1.

JIluneiiHbple ypaBHEHUS U HEPABEHCTBA C OJHOM IIEPEMEHHOM

34
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HepaBeHCTBA. 2. KBagpatnele ypaBHeHus. Teopema Buera. bukBaapatHeie ypaBHEHUS
Cucrembl ypaBHeHHUI 1
HEPABEHCTB. 3. Pernrenue cucreM HepaBEeHCTB.
4, Pemenne HepaBeHCTB BTOpPOM CTENEHU
5. Pemenue HepaBeHCTB METOIOM HHTEPBAJIOB
6. MeTop! penieHust CUCTEM JTMHEWHBIX YPaBHEHUN C IBYMsI IEPEMEHHBIMHU
7. Pemenue cucrem metonom Kpamepa
8. Pemenue cucteM Tpex TUHEHHBIX ypaBHEHHUH ¢ TpeMs epeMeHHbIMU MeTooM Kpamepa
9. Pemenue 3anau
[IpakTHueckre 3aHATHSL 2 OK 01, OK 04
«Pewenue ypagnenuti u HepaseHCcme»
KonTtponbHbie paboTh 1
Copepxanne yueOHOTO MaTepuana 14 OK 01, OK 04, JIP
24, JIP 34
Tema 1.3 1. CremneHb U ee CBOICTBA.
Kopnn, crenenn u 2. Kopens n-oii crenenu u ero cBoicTsa
Jorapudpmbi
3. WppauronanbHbele ypaBHEHHS
4. Jlorapudm u ero cBoicTaa.
5. [IpeoOpaszoBanue morapuMUIECKUX BBIPAKEHUN
6. Pemenne 3amau(19ac)
[IpakTideckue 3aHATUSL OK 01, OK 04
«Pewenue uppayuoHaibHbIX YPAGHEHUL 2
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Kontponbnas pabora

Tema 1.4. Copeprxanne yueOHOTO MaTeprala 26 OK 01, OK 04, JIP
34
®yHKIMHU, UX cBOWcTBa U | 1. CniocoOs 3ananust pyHkuid. O0IacTb ONpeeieH!st 1 MHOKECTBO 3HAYCHUH
rpaduku
2. CaoiicTBa QyHKITHH.
3 Crenennast GyHKUUS
4, [IpeobpazoBanus rpadukoB GpyHKITHI
5 [Noka3zarenbHast QyHKIMS: €€ CBOCTBA U TpaHKH
6. [loxasarenbHble ypaBHEHUS
7. Pemrenne nokaszarenbHbIX ypaBHEHUN
8. IlokasarenbHble HEpaBEeHCTBA
9. Jlorapudmudeckast GyHKIHS: ee CBOHCTBA U rpaduKH
10. Jlorapudmuueckue ypaBHeHUS
11. Jlorapudmuueckue HepaBeHCTBa
IIpakTrueckue 3aHATUSL 4 OK 01, OK 04
«DyuKyuu, ux ceoucmea u epaguxuy
«lloxazamenvhvle u 102apu@muyeckue ypasHenus u HepageHcmeay
Conepxanue yueOHOro MaTepuana OK 01, OK 04, JIP
24
Tema 1.5 1. PannanHoe uzMepeHue nyr u yriaoB. EquHu4Has 4uciaoBasi OKPYKHOCTb. 26
OcHoBbI 2. Tpuronomerpuueckue GpyHKInU. OCHOBHBIE TPUTOHOMETPHUUECKUE TOKACCTBA.
TPUTOHOMETPUH
3. CBoiicTBa TPUTOHOMETPUYECKUX (QYHKLIUH.
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4, DopMyITBI IPUBEACHUS

5. DOopMyITBI CIIOKEHUSI.
6. Tpuronomerpuueckue GyHKINH YABOCHHOTO U MOJIOBUHHOTO apryMEHTa.
7. ®Oyukiun Y=Sinx, y=C0SX, ux CBONCTBa 1 IpadUKH.
8. Oynkun y=tgx, y=ctgX, ux cBoicTBa u rpaduku
9. OO6paTHble TPUTOHOMETPHYECKUE (PYHKIINH.
10. Pemrenue mpocTeHInX TPUTOHOMETPHUYECKUX YPAaBHEHUH.
11. Tpuronomerpuieckre HepaBEHCTBA
IIpakTHueckre 3aHATHSL 4 OK 01, OK 04
«lIpeobpazosanue mpuecoHOMempu4ecKux GbIpatceHull »
«Pewienue ypasHeHnuil u HepageHcme»
Paznen 2.Hauana MmaTeMaTH4YeCKOr0 aHAJIM3a
Tema 2.1 Conepxanue yueOHOro MaTepuana 40 OK 01, OK 04, JIP

IMpenen pynxumu.

IIpousBoanas u ee
NPUI0KEeHUS

1. Crioco6bl 3ajaHUs U CBOMCTBA YHUCIOBBIX TIocheaoBaTenbHoCcTel. [Ipenen
HIOCJIE/I0BATEIILHOCTH.

2. [penen ynknuu. CBolicTBa MmpeenoB. PackpeiTe HEONpeeIeHHOCTH

3. Brruncnenne npenena ¢hyHKIHA

4, [pupamenne aprymenTa u npupainieHue pyHkiun. HerpepsiBHOCTh QyHKIIMN
5. [IpousBognas. Ee ¢pusnueckuii cmoici. [Ipasuna nuddepenuuponanus

6. [IpousBoaHAas CTETIEHN U KOPHS

34, JIP 24
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Brruncnenue IIPOU3BOJHBIX CTEIICHU U KOPHS

8. [Ipon3BogHAast TPUTOHOMETPUIECKHX, TMOKA3aTENbHOM U JTorapuMUIeckoit QyHKINH
9. [IpounsBogHas CNOKHON HYHKIIUH
10. I'eomeTprdeckuii CMbICT POU3BOTHON. Y paBHEHUE KacaTeIbHOHN K TpaduKy QyHKITUH
11. Bospacranue u yosiBanue ¢pynkuuii. UccnenoBanne GpyHKIMN Ha SKCTPEMYM
12. Bropas nmpousBoaHas GyHKINY 1 ee PUINISCKAN CMBICIT
13. Brimykiiocts, Touka neperuba rpaduika GyHkuuu.
14. HaubGonpmee n HanmeHbIee 3Ha9eHNE PYHKIIUN
15. UccnenoBanre QyHKIMIA U MOCTPOCHHE MX TPadUKOB
16. Uccnenoanne GyHKIMA 1 TOCTPOEHHE UX IPpadUKOB
[MpakTuyeckue 3aHATHS: 6 OK 01, OK 04
«Buvlyucnenue npedena yHxyuiiy
«Bwiuucnenue npoussooHol C10HCHOU YHKYUUY
«lIpunoosicenust npouzBoOHOU K UCCIEO08ANUIO PYHKYULLY
KonTponbeHbie paboThl 2
Tema 2.2 Conepxanue yueOHOTro Marepuaa 26 OK 01, OK 04, JIP

HMHTerpan u ero
NpUMEHEHHE

1. [lepBoobpaznas. HeonpeaeneHHbIN HHTETpaT U €T0 CBOHCTBA

2. OcHoBHbIE (POPMYIIBI HHTETPUPOBAHUSI.

3. WnTerpupoBaHie METOIOM MTOICTAHOBKHU

4, OmnpenenenHblii uHTErpai u ero coiicTBa. ®opmyna Herotona-JIelibanna

24
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5. Brruncnenne onpeaeneHHOro HHTETpaia

6. Brruncnenne onpenencHHOr0 HHTETpajia METOIOM T0ICTAHOBKH

7. Brlunciaenue miomanay mIoCKuX (I)I/Il“yp C MMOMOIIBIO OMMPEACICHHOI'0 UHTCIpajia

8. Pemenue 3amau

9. Pemenne MPUKIIAAHBIX 3a4a4 C MIOMOIIBIO OIMPCACIICHHOT'O HHTETpajia

10. VYpok nmoeTopenus (1 gac)

11. KoncynpTanus mo MHAMBUAYaIEHOMY TIPOEKTY

[IpakTryeckue 3aHsTHS:
«Buluucnenue neonpeoenenHvix UHMESPANIOB»

«Boruucnenue onpedeﬂelmozo uHnmeepania»

OK 01, OK 04

KonTponsHbie paboTh

Paznea 3. DiemeHTHI KOMOMHATOPUKH. OCHOBBI TEOPHHU BEPOSITHOCTH U MATeMaTHYeCKOM
CTATHUCTUKH

Tema 3.1 DneMeHTHI
KOMOHUHATOPUKH

Conepxanue yueOHOro MaTepuana

1. OcHOBHBIE NTOHATHS U TIpaBUJIa KOMOMHATOPUKH. Bb1OopKH ¢ moBTOpEeHUAMU U O€3
MMOBTOPEHUI

2. Bbunom HeroToHa. CoiicTBa OMHOMHAIBHBIX KOA()(OUIIMESHTOB

OK 01, OK 04

HpaKTI/I‘IeCKI/Ie 3aHATHA

«Pewenue 3a0au Ha pacuem 6b160pPOK»

OK 01, OK 04

Tema 3.2

DJIeMeHTBI TEOPHH

Coneprxanue yueOHOrO MaTepuaia

1. Cayuaiinbie coObitusi. [lonHas rpynna coOsituii .Onepanuy Haja CIydaiiHBIMH

OK 01, OK 04, JIP
34
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BEPOATHOCTEN U
MaTeMaTH4YeCKOoil
CTATHCTUKH

coOprTramu. Kitaccngeckoe orpenenenrne BEpOsSTHOCTH COOBITHSL.

2. TeopeMbl CIOXKEHUS U YMHOKEHUS BEPOATHOCTEN. BEpOATHOCTH COBMECTUMBIX U
HECOBMECTHUMBIX COOBITHIA

HpaKTI/I‘IeCKI/IC 3aHATUA

«Boruucnenue eeposamHocmu cobvimuily

OK 01, OK 04

Paznen 4. I'eomerpusn

Tema 4.1

BekTopsl Ha
IJIOCKOCTH U B
NPOCTPAHCTBE.

ConeprxkaHue yueOHOTO MaTepuaa

1. Bexkropsl. OcHOBHbIE IOHSATHSL. [[eHCTBUA HAJ BEKTOPAMH.

2. Koopannatel BEeKTOPOB Ha MIOCKOCTH U B IPOCTPAHCTBE

3. Paccrosinue Mexay Toukamu. [[nuHa oTpeska

4, CkassipHO€ IpOU3BEICHUE BEKTOPOB.

5. Jenenue oTpe3ka B JAHHOM OTHOIIIEHUH

6. YpaBHEHHE IPAMOI Ha TIIOCKOCTH

20

OK 01, OK 04

[IpakTrueckre 3aHATHSL

Tlocmpoernue cymmol u pasnocmu 6eKmopos

eticmeus nao sexmopamu, 3a0AHHbBIMU CEOUMU KOOPOUHATNAMU
Buiuucnenue cxanaprnozo npouszeedenus 6eKkmopos

Cocmaenenue ypagneHuti npsmbix

OK 01, OK 04

Tema 4.2

Crepeomerpust

Coneprxanue yueOHOro MaTepuaia

1. AKCHOMBI CTEPEOMETPHUH

2. B3anmuOe pacnonokeHne JByX NPSMBIX B IPOCTpaHCTBE. B3anMHoe pacmonoxenne

24

JIP 34, OK 01, OK
04
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MPSMOU U IIIOCKOCTH.

3. [Ipu3Hak napamieabHOCTH NPSMOM U INIOCKOCTH. B3anMHOe pacnonoxxeHue AByX
IJIOCKOCTEH.

4, [Ipu3Hak napamuienbHOCTH IBYX IIOCKOCTEH. TeopeMbl 0 MapaieIbHbIX TIOCKOCTSIX.
5. I'eomeTpuyeckue nmpeoOpazoBaHMs MPOCTPAHCTBRA: MAPAJUICTHHBIN IEPEHOC, CHMMETPHS

OTHOCHUTCJIBHO IINIOCKOCTH

6. [TapannenbHOE MPOSKTUPOBAHUE U €70 CBOMCTBA.
7. Uzobpaxkenne Guryp B CTepeoMeTpHH
8. [lepneHaAUKYISIPHOCTh OPSAMON U INIOCKOCTH. CBA3h MEXAY NapajUIeIbHOCTBIO U

MEPIEHANKYIISIPHOCTBIO IIPSAMBIX U INIOCKOCTEN

9. [lepnenaukynsip 1 HakJIOHHAsL. Teopema 0 Tpex NepIEeHIUKYISIpax. Yol MEeXIy NpsAMOil
U IUIOCKOCTBIO. [IByrpaHHbIi yron

10. [ToBTOpenwne Temsr (1 1.)
[IpakTHueckre 3aHATHSL 4 OK 01, OK 04
Pemenue 3agau
Konrposnshast pabota 1
Tema 4.3 Conepxanue yueOHOro MaTepuana 52

MHororpaHHuK"
KpyIJble Tejaa

1. [TonsATHE O TEOMETPUIECKOM TEJIE U €T0 ToBepxHOoCcTU. Teopema Diinepa.
2. [Tpu3zma.

3. Mapamnenenunen. Kyo. CumMerpun B KyOe, mapajuieieure/ie, pu3me.
4, [Tnomane monHONH M OOKOBOW TOBEPXHOCTU TPU3MBEL..

5. Ceuenust ky0a, MIpU3MBI
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Pemenne 3amau

7. ITupamupa. ITpaBunbHas nupamuia.

8. Yceuénnas nupamuga. Terpasap.

9. [Tmomane momHOW W OOKOBON TOBEPXHOCTH TTHPAMHUIIEL.

10. [IpencraBienne 0 MpaBHIBHBIX MHOTOTPaHHHKAX

11. Brruncnenne mromazei MOBEPXHOCTH MHOTOTPaHHUKOB.
12. [ToBepxHocTh Bpamenus. Teno Bpamenus. Llnauaap u koHyc.
13. OceBble CeueHHUS W CEUeHWsI, MapaulebHble OCHOBAaHHIO.
14. [Tnomaas TOBEpXHOCTH IUIUHAPA, KOHYCA.

15. [Tap u cdhepa. BzanmHOE pacmonokeHne IIOCKOCTH U Iapa.
16. [Tnomaas TOBEPXHOCTH IIapa.

17. Brruncnenne mmomaned MOBEPXHOCTH IMIMHApPA U KOHYCA.
18. O6béM u ero mmepenne. O0bEM Ky0a, MPSMOYTOIBHOIO HapasUIeNenuIiea.
19. OOBEM TIPU3MBI M TIHPAMUJIBI.

20. OO0BéM TMIIMHIpPaA W KOHYCA.

21. OO0mbeM 1iapa

22. Pemenue 3amay

OK 01, OK 04, JIP
34

IIpakTUueckue 3aHsATUA

Ipusma

Tupamuoa

OK 01, OK 04
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Lununop u xonyc

Obvembl MHO202PAHHUKOS U Mell 8PaujeHUs

Tema 4.4 Conepxanue yueOHOTO MaTepuaa 6 OK 01, OK 04
DJIeMeHTBI TEOPUH 1. I'pad, csa3ubiii rpad. CreneHs (BasleHTHOCTH) BepinHEL [1yTh B Tpade.
rpados 2. Henwu u uuknst . ['padsl Ha mockocty . JlepeBo ciay4aifHOro 3KCIIepUMEeHTa
[IpakTudeckue 3aHATHSI 2
Pemenue 3agau ¢ momomrsio rpaga
CamocTosiTenpHas pabora 46 JIP 24, OK 01, OK
04, JIP 34
Koncynprammm 4
Dopma ammecmayuu: IKIAMEH 4
Bcezo: 334
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4. MaTepuaibHO-TeXHHMYECKOe oOecreyeHne nMpenoaBanusi yueOHoro npeamera
«MaTeMaTHuKa»

Jiis u3ydeHust yaeOHOTro mpeMera Heo0X0 MO Hamnuue KabuHera «MareMaTukay
O6opynoBanne kabuHeTa:

e Pabouee mecTo npenogaBarens;

e paboume MecTa CTYJEHTOB I10 YUCITY CTYJCHTOB B TPYIIIIE;

® KOMIUIEKT YEPTEIKHOTO 000PYIOBaHUS U MPUCITOCOOIICHUI;
® TEXHUYECKHE CPE/ICTBA;

® MOJICIH TEOMETPHUECKUX TEIT;

® IUIaKaThl [10 TEOMETPUH;

® [UIAKaTHI IO anreOpe u Hadamam aHanusa s 10-11 kimaccos;
® T[OPTPETHI BELIAIOIINUXCS ICATEICH MaTeMaTHKH.

TexHu4YeCcKHe cpeJcTBa 06V‘IeHI/I${Z

® KOMIBIOTEp C JIMILIEH3MOHHBIM IIPOrPaMMHBIM OOecrieueHHeM JJIs IperojaBarTess;
® [IEPCOHAJBHBIN KOMIIBIOTED C Nepudepueit 1 ydamerocs;
e MyJBTHUMEINA IIPOEKTOP;
® JICMOHCTPAallMOHHBIN DKPaH;
® ayJIMOBHU3YaJIbHBIE CPEACTBA O0yUCHMUS;
® 3JEKTPOHHbIE HOCUTEIU UHPOPMAIUH.
OcHoBHas nuTeparypa

1. Maremaruka: anredpa u Hauajaa aHaimu3a, reoMeTpus. Anredpa u Hadana aHanm3a.10-11 kmaccsr :
yue0. 11 001eodpa3zoBat. opranuzanuii: 6a3ossiit u yriuy6. yposau/(I1I. A. Anumos, FO .M. Konsrus,

M. B. Txauesa u 1ip.)-3-eusn.-M.-:IIpocBemienne;2018r.
JlonosHUTENBHAS IUTEPATypa

1. bamvakoB, M.W. Maremartuka: anreOpa 1 Hadyajga MaTeMaTHYECKOTO aHaIn3a, TeOMETPUSL:
3amauHuK: yue0. mocodue s CTy . yapexaeHui cpen.nmpod.oopaszosanus / M. U. bammakos. — M.

Mznarenbckuit nentp "Axagemus'”, 2018. — 413 c.

2. bammvakos, M.M. Maremartuka: anreOpa 1 Hadajia MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL:
Y4eOHuUK [T CTyaA. yupexaeHuit cpea.mpod.oopazosanus / M.U. bammakos. — M.: M3naTenbckuii eHTp

"Axagemus", 2018. — 256 c.

3. [Mexnenkwmii, M.J[. Marematuka: Y4ueOHUK IS CTYA.yUpexIeHul cpea.mpod.oodpazosanus / U. 1.

[Texnenkuii. — M.: U3natensckuii nentp "Axagemus", 2017. — 320 c.
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DNeKTpPOHHBIE 00pa30BaTENbHBIE PECYPCHI

1. https://www.yaklass.ru/. — JTara mocryma: 30.04.23.
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