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1.HEJINX U 3AJAYHN OCBOEHMSA JUCHHUITVIMHbBI
HenssMu ocBOEHUS TUCHUIIIMHEBI «MaTeMaTHKay ABIISETCS:

- (opMHUpOBaHME TNPEACTABICHUII O MaTeMaTHKe, KaK YHMBEPCAJIBLHOM SI3bIKa HAYKH, CPEICTBE
MO/JICJIMPOBAHUS SIBICHUH U IPOLIECCOB, 00 MJIEAX U METO/IaX MAaTEMATUKU;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOPAXKEHHS, aIrOPUTMHUYECKON
KYJIBTYpbl, KDUTUYHOCTH MBIIUIEHUSI Ha YPOBHE, HEOOXOIMMOM Uil OOyYeHHs MO COOTBETCTBYIOILEH
cnermanbHocT  09.02.07 UWHopmanmmoHHBIE CHUCTEMBI U NPOTPAMMHUPOBAHHWE, B  Oymymiei
Ipo¢eCCHOHATILHOMN 1EATEIbHOCTH;

- OBJIAQJICHUWE MAaTEMaTHUYECKUMH 3HAHUSMHU U YMEHUSMH, HEOOXOAUMBIMU B TIOBCEAHEBHOM KHU3HHU,
U1l U3Y4YEHMs ILIKOJBHBIX €CTECTBEHHOHAyUYHBIX IUCLMIIMH Ha 0a30BOM YpOBHE, Js IOJIy4EHUs
o0pa3zoBaHUs B 00J7aCTAX, HE TPEOYIOIUX YIITYyOJIEHHONH MaTeMaTU4ecKoi MOATrOTOBKH;

-  BOCIUTaHUE CPEACTBAMHM MAaTEMATHKHM KYyJIbTYpPbl JINYHOCTH: OTHOLICHHMS K MaTEMaTHKE Kak
YacTH OOIIEUeIOBEUYECKO KYNbTYphl: 3HAaKOMCTBO C HCTOpPHEH pa3BUTHS MAaTEMaTHUKH, 3BOJIOLMEH
MaTeMaTHYECKUX UeH, IOHUMaHHUs 3HAYMMOCTH MaTeMaTHKH JUIs OOIIECTBEHHOI O IIporpecca.

3agayamMu O0CBOEHUS TUCUHUILIMHBI «MaTeMaTHKay SBISIFOTCS:

-  CHCTEMaTU3HUPOBATH CBEIEHUSA O YNCIAX; W3YYUTb HOBBIC BHUJABI YHCIOBBIX BBIPAKCHUM H
dopmy;

—  COBEpPLICHCTBOBATb IPAKTUYECKHE HABBIKM M BBIYUCIMTEIBHYIO KYJIBTYPY, PACIIUPHUTH H
COBEpPIIEHCTBOBATh alreOpanyeckuii anmapar, cOpMUPOBaHHbBII B OCHOBHOM IIIKOJIE M €T0 TPUMEHEHUE
K PEIICHNIO MaTEMaTHIYECKUX U HEMATEMaTUYECKUX 3a/1a4;

-  pacHIMpUTh W CHCTEMAaTU3MPOBATh OOIIME CBEACHHA O (QYHKIMIX, IOMOJIHEHHE Kiacca
u3ydaeMblX (QYHKUMH, WITIOCTpAlMs IIUPOTHI NMPUMEHEHWs (GYHKUMH JUIl ONMCAHUS U H3y4eHUs
peanbHbIX 3aBUCUMOCTEN;

-  U3y4UTh CBOMCTBA NPOCTPAHCTBEHHBIX Tel, (HPOPMUPOBATH YMEHMsI NPHUMEHATh INOJIY4YECHHBIE
3HAHUA JUIsl PEIICHUS IPAKTUUECKUX 3ajay;

- pa3BHBaTh IIPEICTABICHUS O BEPOATHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTAX B OKPYXKArOIIEM
MHpE, COBEPIIEHCTBOBATh UHTEIUICKTYaIbHBIE U pPEUYeBble YMEHUS MyTeM OOOTaIeHUsI MaTEMAaTHIECKOTO
A3bIKa, PA3BUTHUSA JIOTMYECKOTO MBILUICHHUS;

-~  TO3HAKOMHUTBCS C OCHOBHBIMU UJESIMU M METOJIaMU MaTEMATUYECKOTO aHAIN3A.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

JucuunnuHa «MaremaTtukay BXOIUT B 00s3aTEIbHYIO YacTh 00Ie00pa30oBaTENbHbBIX JUCLUUIUIMH
(Texnomormyeckuit mpoduis) yrayonenHoro ypoBHs (OAIL.Ol)m HaxomuTcs B JIOTUYECKOW W
CTPYKTYPHO-METOANYECKOU CBs3U ¢ ApyruMu dactsimu OITOII.

[MpenMeTHas o0nacTh JUCHHUILIMHBEI — «MaTemaTuka u UHQOPMATHKAY.

Jucuunnuna «MaTemaTikay) ocBauBaeTCsl Ha yriayOJIeHHOM ypOBHE.

CtpykrypHo  nmucuuruimHa — «MaTemaThka»  BKIIOUaeTpa3iensl  «Anredpa W Hayana
MaTeMaTHYeCKOro aHaiuza», «['eomerpusi», «BeposTHOCTh U CTaTUCTUKAY.

MexnpenmetHele cBsi3u: nHpopmaruka, maremaruka (EH.01), crarucruka.

TpeOGoBaHMs K BXOJIHBIM 3HaHUSAM, YMEHUSM U KOMIETCHLUSIM CTYIeHTa (OPMUPYIOTCS HAa OCHOBE
IIPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl.

3.IVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YYEBHOM TUCIUTIJIAHBI

OcBoenne coaepxaHus y4eOHOW AUCHUIUIMHBI «Maremartnkay oOecleYrBaeT IOCTHIKCHHE
CIIEYIOIIUX Pe3yIbTaTOB:

a) IUYHOCMHBIX:

— WHTEepeC K pa3inudHbIM chepam TpodecCHOHATBHON IesITeNbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp Oynymied mpodeccuu U peann30BBIBATH COOCTBEHHBIC >KH3HECHHBIC
TUTaHBL;

— TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHUI0O W CaMOOOpa30BaHHUIO HAa MPOTSKEHUH BCel
JKH3HU,



— OCO3HaHUC LECHHOCTHU HaquOﬁ ACATCIIBHOCTH, T'OTOBHOCTb OCYHICCTBJIATH IPOCKTHYIO H
HCCICOO0BATCIIBCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC.

0) memanpeomemuulx:

CaMOCTOSITENTFHO (DOPMYITHPOBATH U aKTYAJIM3UPOBATh MPOOIIEMY, pACCMATPUBATh €€ BCECTOPOHHE;

BJIAJCTh HAaBBIKAMH Y4EOHO-MCCIIEJIOBATEIbCKOH U MPOEKTHOH JESATEIbHOCTH, HAaBbIKAMH
paspernieHus npooiem;

CIIOCOOHOCTb M TOTOBHOCTE K CaMOCTOATCIbHOMY ITOMCKY METOJOB PCHICHUA MPAKTHUYCCKUX 3a/1ad,
IMPUMCEHCHUIO PA3JIMYHBIX METOJ0B ITO3HAHM,

BJIAJICTh HaBBIKAMH TOJy4YCeHUs HWHGOpPMAIIMM W3 HCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSTEIILHO
OCYIIECTBIIATh TIOUCK, aHAIN3, CUCTEMATU3AIMI0O ¥ HHTEPIPETANNI0 HHPOPMAIIMK PAa3IUYHBIX BHIOB H
dbopM mpeIcTaBICHHUS,

MOHMMATh U UCTIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYaTbHON paOOTHI;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PEIICHHUE;
OLICHUBATh MPUOOPETEHHBIN OMBIT;

JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B JESATEIHHOCTb, OLICHUBAThH
COOTBETCTBHUE PE3YJIHTATOB LIEIISAM;

B) NpeoMemHuubix.

— BJAQJACHUE METOJAMH  JI0KA3aTeJIbCTB, QJITOPUTMAMHU  PELICHUS  3a4a4; yYMEHHE
dbopMynTUpOBaTh OMNpEACNeHUsl, aKCHOMBI M TEOPEMBbI, NPUMEHATh WX, IPOBOJIUTH
JTIOKa3aTelIbHbIE PACCYKIECHUS B XO/I€ PEIICHUS 3a/1a4;

— YMEHHE ONEpPUPOBATH MOHITHUSIMH: CTENEHb YHCIa, Jorapu(m 4ucia; YMEHHE BBITIOIHATH
BBIUMCJICHHE 3HAUEHUN M TNpeoOpa3oBaHMs BBIPAKEHUN CO CTEMEHSAMH U Jorapudmamu,
npeoOpazoBaHus JPOOHO-PAIMOHATEHBIX BBIPAKCHHIA,

— YMEHHE ONepUpOoBaTh TMOHATUSAMU: pallMOHAJbHBIC, HPPALMOHAIBHBIC, MOKa3aTelIbHbIE,
CTENeHHbIe, Jorapu@MUYecKue, TPUTOHOMETPUYECKHWE YpaBHEHMSI M HEPAaBEHCTBA, MX
CHUCTEMBI;

— YMEHHE ONepupoBaTh TMOHATHUSAMHU: (YHKIUSA, HENpepbiBHAs (YHKUMS, TNPOU3BOIHASA,
nepBooOpa3Has, ONpene’IeHHbI UHTErpail; yMEeHHEe HaXOAUTh MPOU3BOJHBIE 3JIEMEHTaPHBIX
GYHKIMH, WCHONB3Ysl CIPABOYHBIE MaTEpHAallbl, HCCIENOBAaTh B MPOCTEHIIHMX CIydasx
(GYHKIIMM Ha MOHOTOHHOCTb, HaXOJUTh HAaWOOJBIINE W HAUMEHbIINE 3HAUYCHUS (YHKIUH;
CTPOUTH TrpaWKM MHOTOYJICHOB C MCIOJIB30BAaHUEM allllapara MaTEeMAaTHYECKOTO aHau3a;
OPUMEHSTh TMPOM3BOAHYIO TpPU pEIIEHWH 3aJad Ha JBM)KCHME; peuarb MPaKTHKO-
OpUEHTUPOBAHHBIC 33/1a4M HA HAUOOJBIINE U HAUMEHBIIINE 3HAUCHUS, HA HAXOXKICHHE MTYTH,
CKOPOCTH U YCKOPEHHUSI;

— YMEHHME ONEepUPOBaTh MOHATUSAMHU: palMOHATIbHAs (QYHKLHWS, IMOKa3zaTenbHass (YHKINA,
crenieHHas (yHKus, Jorapudmudeckas (QYHKIUSA, TPUTOHOMETpUUYECKHE (DYHKITUH,
oOpaTHble (YHKLUUHU; YMEHHE CTPOUTh Tpaduku H3ydyeHHBIX (YHKIMHA, HCIOIB30BaTh
rpaduKy TpH HW3YYCHHUU MPOIECCOB M 3aBHCUMOCTEH, NMPH PEHICHWW 3a7ad U3 JAPYTHX



y4eOHBIX MPEIMETOB M 33734 M3 PEalbHOM KU3HU; BhIpaXaTh (OPMYJIaMU 3aBHUCUMOCTH
MEXIY BEIMYNHAMH;

YMEHME pellaTh TEKCTOBBIE 3a/lauyd Pa3HbIX TUIOB (B TOM 4YMCJIE HA IPOLIEHTHI, JOJIHU U
YacTu, Ha JBW)KEHHUE, padoTy, CTOMMOCTb TOBAPOB M YCIYr, HAJOIH, 3aJadd U3 001acTH
yIpaBJICHUS! JUYHBIMH U CEMEHHBIMH (PMHAHCAMH); COCTABISATH BBIPAKEHUS, ypaBHEHUS,
HEPAaBEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3aJa4M, MCCIENOBATh IOJYYCHHOE PEIICHUE U
OLIGHUBATh MPABJIONIOA0OHOCTD PE3YIIbTATOB;

YMEHHE OIEepUpPOBaTh MOHATHSAMH: CpelHee apuMeTHUecKoe, MeauaHa, HauOoJbIlIee U
HauMEHbIIIee 3HAYEHUS, pa3Max, TUCIEPCHs, CTaHJAapTHOE OTKJIOHEHHE YUCIOBOTO Habopa;
YMEHHUE H3BIIEKAaTh, WHTEPIPETHUPOBATh MH(POPMAIUIO, MPEICTABICHHYI0 B TaOIHUIax, Ha
auarpammax, TpaduKkax, OTPaKaIoL[yl0 CBOMCTBAa peajbHBIX IPOIECCOB U SIBICHUIA;
OpeACTaBIATh HMH(OpPMAIMIO C TOMOLIbIO Ta0JMMIl W JUarpaMM; HCCIIEAO0BaTh
CTaTHUCTUYECKUE JaHHbIE, B TOM UYHCJIE C MPUMEHEHHEM TIpadUyecKuX METOAOB U
AJIEKTPOHHBIX CPEACTB;

YMEHHE ONEepPUPOBATH MOHATUAMHU: CIIyYalHBII OMBIT U CIy4ailHOE COOBITHE, BEPOATHOCTD
CIIy4aifHOTO COOBITHS; YMEHHE BBIYHMCISATH BEPOATHOCTb C MCIOJIB30BAaHUEM TIpapUuecKuxX
METO/IOB; MPUMEHATH (POPMYJIBI CIIOKEHUS U YMHOXEHHS BEPOSITHOCTEH, KOMOWHATOPHBIE
dakThl U (OpMyNBI MPU PEUICHUH 3a/ay; OLEHUBATh BEPOSTHOCTU pPEaJbHBIX COOBITUH;
3HAKOMCTBO CO CIIy4allHBIMM BEJIMYMHAMH; yYMEHHUE IPHUBOJIUTH IPUMEPHI IMPOSIBICHUS
3aKOHa OOJIBIIMX YKCEN B MPUPOIAHBIX U OOLIECTBEHHBIX SIBICHUSAX;

yYMEHUE ONEepUpPOBATH MOHATUIAMH: TOUKA, MPsMas, MIOCKOCTh, MPOCTPAHCTBO, JBYIPAHHbBIN
yroj, CKpEIMBAIOIUeEcs MpsMbIE, MAapajuleIbHOCTh M NEPHEHANKYISPHOCTh MNPSAMBIX U
IUIOCKOCTEM, yrojl MEXIy HpSIMBIMHU, YTOJI MEXAY MPSAMOW M IJIOCKOCTBIO, Yrojl MEXKAY
IJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JO IIOCKOCTH, PACCTOSHHE MEXKIAY IpPSMBIMH,
paccTosiHUE MEXAY IJIOCKOCTSMHU; YMEHHUE MCIOJIb30BaTh MPU PEILEHUU 3a]a4 U3yYEHHBIE
GdakThl U TeopeMbl IUIAHUMETPHH; YMEHHE OLICHMBATh pa3Mephl OOBEKTOB OKPYKAIOIIETO
MUpa;

YMEHHE ONEepUpOBATh MOHATHSIMHU: MHOTOTPAaHHUK, CEYCHHWE MHOTOIpaHHUKA, KyO,
napajuleNenuIe, Npu3Ma, mupamMuaa, GUrypa u mOBEpXHOCTh BPAILCHUS, IIMIMHIP, KOHYC,
map, chepa, cedeHus (GUrypsl BpalleHHs, IIOCKOCTb, Kacaromascs cgepsl, HWIMHIPA,
KOHYCa, IUIOINA/Ib OBEPXHOCTH MUPAMHIBI, TPU3MBI, KOHYCA, IMINH/PA, IUIOMAAb Chepsl,
o0beM KyOa, MpsSMOYTOJILHOTO NapaijeNenunena, MupaMuabl, TPU3MbI, HUIHHAPA, KOHYCA,
mapa; yMeHHe H300pakaTh MHOTOTPAHHUKH M MOBEPXHOCTH BpAIICHHS, UX CEYCHHUS OT
PYKH, C TIOMOIIBIO YEPTEKHBIX WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHUE
pacro3HaBaTh CHMMETPHIO B IPOCTPAHCTBE; YMEHHE pacllO3HAaBaTh IPABUIIbHBIC
MHOTOI'paHHHKH;

YMEHHE ONEpHpPOBaTh MOHATHUSAMH: JABWKEHHE B MPOCTPAHCTBE, MOAO0OHBIE (UTYpPHI B
IPOCTPAHCTBE; MCIIOJIb30BaTh OTHONICHNE IJIOMAACH MTOBEPXHOCTEH N 00BbEMOB MOJZOOHBIX
¢Guryp npu pemieHuu 3aaay;

YMEHHE BBIYUCIATH N'€OMETPUUYECKHE BEJIMYUHBI (UIMHA, YroJl, IIoUalb, 00beM, MIoMaab
MOBEPXHOCTH ), UCIIOJIb3Ys U3YUYEHHbIE (POPMYJIIBI U METO/IBI;

YMEHUE ONEPUPOBATH NOHATUSMU: MPSIMOYTOJbHAs CHCTEMa KOOPJMWHAT, KOOPAMHATHI
TOUYKH, BEKTOpP, KOOPJUHATHI BEKTOPA, CKAIIPHOE MPOU3BEIACHHUE, YIOJ MEXIYy BEKTOPAMH,
CymMMa BEKTOPOB, MPOM3BEACHUE BEKTOpa HAa YHUCJIO; HAXOAUTH C MOMOIIbIO M3YYEHHBIX
dbopMyI1 KOOPAMHATHI CEPEANHBI OTPE3KA, PACCTOSHUE MEKIY ABYMs TOUKAMU;

YMCHUC BI:I6I/IpaTI> HOI[XO,Z[}IH_[I/Iﬁ H3y‘-I€HHBIﬁ MeToA JId PCHICHHA 3aaa4du, pacCliO3HABATb



MaTeMaTHueckue (akThl M MaTeMaTHYECKHME MOJENU B NPUPOIHBIX U OOIIECTBEHHBIX
ABJICHUSAX, B HCKYCCTBE, YMEHHE IPUBOJUTH IPUMEPHI MAaTEMATHYECKHUX OTKPBITHH
POCCUICKON U MUPOBOM MaTeMAaTUYECKOU HAYKH.

YMEHHUE ONEepUpOBaTh MOHATUAMU: OIpEeIIEHUe, aKCHOMa, TeopeMa, CIIEJICTBHE, CBOMCTRBO,
NpU3HAK, JO0Ka3aTelIbCTBO, PaBHOCHIIbHBIE (OPMYIUPOBKH; yMEHHE (QOPMYIHUPOBATH
oOpaTHOE M TPOTHUBOIOIOXKHOE YTBEPXKIEHUE, MPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI,
UCIIONIb30BAaTh ~ METOJ ~ MaTeMaTHYeCKOW  HMHAYKUIWHW; TMPOBOAUTH  JIOKa3aTeJbHbIE
paccyXAeHHsI IPU PEUICHUH 3a]1a4, OIICHUBATH JIOTHYECKYIO MPABUIBHOCTh PACCYKICHUMN;
YMEHHE OINEepUpOBaTh MOHATHUSAMU: MHOXKECTBO, IOJMHOXKECTBO, OIEpalud  HaJ
MHOKECTBAMH; YMEHHE HCIIOJIB30BaTh TEOPETUKO-MHOKECTBECHHBIN anmapar IJisi OIMUCAHHS
peaIbHBIX IPOLECCOB U SBJICHUHN, U TIPU PEUICHUH 3a]1a4, B TOM YHUCIIE U3 JAPYTUX YU4EOHBIX
MPEIMETOB;

yMEHHUE ONepUPOBaTh MOHATUAMHU: Tpad, CBA3HBIN rpad, AepeBo, MUK, Tpad Ha MIOCKOCTH,
YMEHHE 33]1aBaTh W OMHUCHIBATH rpadbl pa3InIHBIMU CIIOCOOAMU; HCIIONH30BATh Ipadbl MPH
pElIeHNH 3a]1aY;

yYMEHHE CBOOOIHO ONEpUPOBATh MOHATUSMHU: COUYETaHME, IEPECTAHOBKA, YUCIIO COUYCTaHMIH,
YUCJIO TEepecTaHOBOK; OnHOM HprOTOHA; yMEHHE TPUMEHSATh KOMOWHATOpPHBIE (aKThl U
paccyXJIeHUs [Tl pEIICHUs 3a]1a4;

YMEHHE ONEepUpPOBaTh MOHATUAMU: HATYPAJIbHOE YHCIIO, II€JI0€ YHCII0, OCTATOK 110 MOAYIIO,
palMoHaIbHOE YHWCIIO, HWPPANMOHAILHOE YHCIO, MHOXECTBA HATYPAIbHBIX, IIEIBIX,
paloHaIbHBIX, JIEHCTBUTENBHBIX YHCEN; YMEHHE HCIOJIb30BaTh NPU3HAKH JEIUMOCTH,
HAaUMEHBIIMKA OOIIMK JETUTENh U HauMEHbIee 00Iee KpaTHoe, alropuTM EBkimma mpu
pEIlIeHNH 3a]1a4; 3HAKOMCTBO C pPa3IMYHBIMU O3UIIMOHHBIMYU CHCTEMaMH CUUCIICHHUS;
yYMEHHE CBOOOJHO OINEPUPOBATH MOHATHSAMU: CTEIEHb C LENbIM IOKa3aTeleM, KOpEHb
HaTypaJbHOM  CTEMEeHH, CTENeHb C palloHaJbHBIM  IOKa3aTejleM, CTENeHb C
JCHUCTBUTENHHBIM (BEIIECTBEHHBIM) MOKa3aTeneM, JiorapudM duciaa, CUHYC, KOCHHYC H
TaHT€HC MTPOU3BOJIBHOTO YUCIIA;

YMEHUE ONEepUpOBaTh MOHATUSMHU: TOXIECTBO, TOXKAECCTBEHHOE IpeoOpa3oBaHHeE,
ypaBHEHHE, HEPABEHCTBO, CUCTEMa ypaBHEHUHN U HEPAaBEHCTB, PAaBHOCWILHOCTh YPaBHEHUH,
HEPABEHCTB M CHUCTEM, pPAalMOHAIBHBIC, MPPAMOHAIBHEIC, IMOKa3aTelbHbIC, CTCIICHHEIE,
Jorapu@MuUecKue, TPUTOHOMETPUUYECKHUE YpaBHEHHUS, HEPABEHCTBA M CHUCTEMBI, YMEHUE
peliaTh ypaBHEHHS, HEPABEHCTBA M CHCTEMBI C TOMOIIBIO PA3JIMYHBIX MPUEMOB; PEIIaTh
YpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C MapaMeTpPOM; NMPUMEHSITh YpaBHEHUs, HEPABEHCTBA,
WX CUCTEMBI JUISl pEIICHUS MaTEMAaTHUECKUX 3a71a4 U 3a7a4 U3 Pa3IMuHbIX 001acTell HayKu U
peanbHOM KU3HU;

yMEHHE CBOOOJHO OINEpUpPOBATh MOHATUSAMH: rpaduk QyHKIUH, oOpaTHas (yHKIHA,
KOMITO3UIMST (DYHKIHMH, THHEWHAs (YHKIWA, KBaApaTudHas (QyHKIUs, cTeneHHas (QyHKITUs
C IENBIM TIOKa3aTelieM, TPUTOHOMETpUYecKne (YHKIMH, OOpaTHbIE TPUTOHOMETPHUYECKUE
GyHKIHMM, TOKaszaTelbHas H Jorapupmuyeckas (GYHKIHH; yMEHHE CTPOHUTHh Tpaduku
(byHKUIMH, BBRITOTHATH TpeoOpa3oBanHus rpagukoB GyHKINH;

yMEHHE UCMOJb30BaTh rpaduku QyHKUUN 1Is1 U3yUEHUs MPOLIECCOB U 3aBUCUMOCTEH MpHU
pelieHny 3adad W3 JPYruX Y4eOHBIX TPEIMETOB M W3 PEaTbHOW >KU3HH; BBIPAKATH
(dbopMynaMy 3aBUCUMOCTH MEXKIy BETMUUHAMU;

yMEHHE CBOOOJHO OINEpPHPOBATH TMOHATHUSMHU: UYETHOCTh (YHKIUHU, TMEPHOJUIHOCTD
(GyHKIMHM, OTPaHUYCHHOCTh (YHKIIMH, MOHOTOHHOCTH (YHKIIUH, SKCTPeMYM (QYyHKIIUH,
HaumOoJbIllee ¥ HaWMEHbIIee 3HA4YeHHUS (PYHKIUHM Ha TMPOMEKYTKE, YMEHHE IPOBOIHTH
uccaenoBanne QyHKINN;

YMEHHE HCIOJb30BaTh CBOHCTBA M Tpadukud (QYHKIUH Ui pelieHus ypaBHEHHH,
HEPaBEHCTB U 3ajay ¢ MapamMeTpamMu; n300paxaTh Ha KOOPAMHATHOM MIOCKOCTH MHOXECTBA
peLIeHU ypaBHEHM, HEPABEHCTB U UX CUCTEM;

yMeHHe CBOOOJHO ONEpUPOBATh TMOHATUSAMU: IIOCIENOBATEIBLHOCTh, apupMeTHdecKas



mporpeccusi, reoMeTpuYeckass IMporpeccusi, OECKOHEUHO yOBIBaioLIas T'€OMETpHUYECcKast
porpeccusi; yMEHHME 3a/aBaThb IIOCJIEJOBATENBHOCTH, B TOM 4YHCIE€ C IOMOIIbIO
PEKYpPpPEHTHBIX (HOopMyT;

YMEHUE ONEepUpOBaTh IOHATUSAMHU: HENPEPBIBHOCTh (YHKLUHU, aCUMITOTHI Tpaduka
¢byHKIMH, TIepBasi ¥ BTOpasi IPOU3BOAHAS (DYHKIIMU, TEOMETPUUYECKUHN U (PU3MUECKUI CMBICT
IIPOM3BOIHOM, MepBOOOpa3Hasi, ONpPE/eIEHHbI MHTErpajl; YMEHHE HaXOJIUTh ACUMITOTHI
rpaduka GyHKIHUN; YMEHUE BBIYUCIATH MPOU3BOJHBIC CYMMBI, IPOM3BEACHUS, YACTHOTO U
KOMITO3UITMHU (YHKIIWIA, HAXOIUTh YpaBHEHHUE KacaTebHON K rpaduKy (yHKIIUH;

YMEHHE HCHOIb30BaTh MPOM3BOIHYIO ISl MCCIEAOBAaHUS (YHKIMHA, IS HaXOXKICHUS
HAWIy4llero pelleHus B MPHUKIAJHBIX, B TOM YHUCIE COLMAIbHO-JKOHOMHUYECKHUX U
¢bu3nyeckux 3agadax, A ONpEAETICHUS CKOPOCTH W YCKOPEHHs, HaXOAWUTh IUIOMIATU U
00beMbl (GUIYp C TOMOLIBI0 HHTErpajga; HPUBOAUTH IPHUMEPHl MaTEeMaTH4YECKOTO
MOJICIIMPOBAHUS ¢ TOMOILBIO AU((epeHInanbHbIX YpaBHEHUH;

YMEHUE ONEepUpOBaTh IMOHATUAMU: KOMIUIEKCHOE 4YHCIIO, CONPSKEHHbIE KOMIUIEKCHBIE
qucaa, MOAYJIb M apryMEHT KOMIUJIEKCHOTO 4Hcia, (opMa 3alucd KOMIUIEKCHBIX YHCEN
(reomeTpuyueckas, TPUTOHOMETpHYECKass M  ainreOpanyeckas); YMEThb IPOU3BOJUTH
apupMeTHUeCKue JEUCTBUS C KOMIUIGKCHBIMH  YHCIAMH;, TPUBOIUTH  IPHUMEPHI
UCIOJIb30BAaHUS KOMIIIEKCHBIX YHCEIT;

yMEHHE CBOOOJHO ONEpUPOBATh MOHATHAMHU: CpeJHee apu(MeTHdyecKoe, MeIuaHa,
HauOoJIblllee U HaUMEHbIIEEe 3HAYCHUS, pa3Max, JUCIEPCUs, CTAHAAPTHOE OTKIOHEHHE IS
OIMCAHMSI YUCIIOBBIX JAaHHBIX; YMEHUE UCCIIEAOBAaTh CTATUCTUUYECKUE JTAaHHBIC, B TOM YHCIIE
C IPUMEHEHHEM I'paMueCKUX METOI0B U AIEKTPOHHBIX CPEICTB; rpaMuecKy UCCIIEN0BaTh
COBMECTHBIE HAOJIOJICHHS C TIOMOIIBIO TUarpaMM pacCceMBaHMS U JIMHEHHOMN perpeccuy;
YMEHUE HaXOAWTb BEPOATHOCTU COOBITUH C HCHOJIB30BAaHMEM TIpaUUYEeCKUX METOIOB;
OPUMEHATh JUIsl peIleHus 3a7ad  (OpPMYNbl CIOXKEHHS M YMHOXKEHHUS BEPOSTHOCTEH,
dbopmyny motHON BeposiTHOCTH, (hopmyny bepHysum, koMOuHaTOpHBIE GaKThl  (HOPMYIIBI;
OLIEHUBATh BEPOSTHOCTU PEATbHBIX COOBITUH; yMEHUE ONEPUPOBATh MOHATHIMHU: CIydaiHas
BEIMYMHA, paclpe/ieIeHne BEpOSATHOCTEH, MaTeMaTU4eCKOe OXKUJaHUe, AUCHEepCUs |
CTaHJApTHOE OTKJIOHEHHE CIy4allHOW BEIMYUHBI, (PYHKIUU paclpeieieHus U IUIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIbHOTO M HOPMAJIBHOIO paclpe/ieIeHuil; yMEHHUEe HCIOJIb30BATh
CBOWCTBA WM3YyUYCHHBIX PpACIpENCICHUN Uil peIleHUs 3ajad; 3HAKOMCTBO C IMOHSTHSMHU:
3aKOH OOJIBIIMX YKMCEN, METOIbl BHIOOPOYHBIX MUCCIIEIOBAaHUM; YMEHHE TPUBOAUTE IPUMEPHI
MPOSIBJICHUS 3aKOHA OOJIBIINX YHCEN B IPUPOIHBIX U OOIIECTBEHHBIX SIBICHUSIX;

yMEHHE CBOOOJHO ONEPHPOBATH MOHATHAMU: TOUYKA, MpsMas, MJIOCKOCTb, MPOCTPAHCTBO,
OTpEe30K, JIyd, INIOCKMM yroj, ABYTPAHHBIA YroJl, TPEXI'PAaHHBIA YroJj, IepeceKaroluecs,
napajyiesibHble M CKPEIMBAIOLIMECs MpsAMbIE, NMapauIeNbHOCTh U MEPHEHIUKYISIPHOCTh
NPSMBIX U MJIOCKOCTEH, YTOJI MEXIY MPSIMBIMH, YIOJ MEXAY MPSMON U IIOCKOCTBIO, YTOJ
MEXJy IUIOCKOCTSIMM; YMEHHE HCIOJb30BATh NPH PELICHUM 3a/1ad U3yueHHblE (DAKThl U
TEOpeMbl IJIAHUMETPUU; YMEHHE OLICHHWBATh pa3Mepbl OOBEKTOB B OKPYKAIOIIEM MHDE;
YMEHHUE ONEepHpPOBATh MOHATHAMM: MHOTOTPAHHUK, CEYEHHE MHOIOI'PDAaHHMKA, MPaBUIIbHBINA
MHOTOTpaHHHK, MPU3Ma, MUpaMuia, GUrypa U MOBEPXHOCTh BpAIICHUS, LWIMHAD, KOHYC,
map, cepa, pazBepTka MOBEPXHOCTH, CEUEHUS KOHYCa U LIWJIUH/IPA, NapajljiebHble OCH WU
OCHOBAHHIO, CEYCHHUE I1apa, INIOCKOCTh, Kacatomasics chepsl, HWIMHIpPA, KOHYCa; YMEHUE
CTPOUTBH CEYEHHE MHOTOTPAHHUKA, MU300pa)kaTb MHOTOTPAHHUKH, (PUIypbl M IOBEPXHOCTH
BpallleHUs, MX CEYCHHS, B TOM YHCJIE C IOMOIIbIO 3JIEKTPOHHBIX CPEICTB; YMEHUE
IPUMEHATh CBOMCTBA T'€OMETPUYECKUX (QUIyp, CaMOCTOATENbHO (OPMYIHPOBAThH
OIpeNIeNIeHUs] M3y4aeMbIX (HUryp, BBIIBUraTh THUIIOTE3bl O CBOMCTBaX M MpPHU3HAKAX
reoMeTpuueckux ¢Guryp, OOOCHOBBIBaTH WJIM OIpPOBEprarb HX; YMEHHE IPOBOAUTH
kinaccuukanuioo GUryp 1O  pa3IMYHBIM  TPU3HAKaM, BBIIOJHATH HEOOXOIUMbBIE
JONOJTHUTENbHBIE TOCTPOCHMS;

yMeHHE CBOOOJIHO ONEPHPOBATH MOHATHAMM: IUIOMAAb (GUTYpPBI, 00beM (UTyphl, BETUYNHA
yIia, paccTOSHUE OT TOYKH [0 IMJIOCKOCTH, PACCTOSHUE MEXIy NPSIMBIMH, PacCTOSIHHUE



MEXIY TUIOCKOCTSIMH, IUIOIAAb CQephl, IJIOMaab MOBEPXHOCTH NHPAMHIbI, TPU3MBL,
KOHYcCa, IINHAPA, 00BeM KyOa, MPsIMOYTOJIbHOIO Mapajulefenunea, MMpaMuibl, IPU3MBI,
WINHAPA, KOHYCAa, 1apa; YMEHHE HaXOAUTh OTHOIIEHHE 00beMOB MOI00HBIX (GUryp;
yMEHHE CBOOOJHO ONEpUPOBATHh MOHATHSAMM: JBUKEHHE, NapauIeJbHBI MepeHoc,
CUMMETpHS Ha IUJIOCKOCTM M B TIPOCTPAHCTBE, IOBOPOT, IpeoOpa3zoBaHuE MMO100us,
moAoOHbIE (PUTYPHI; YMEHHE PACIIO3HABATh PaBHBIC W MOJOOHBIC (DUTYpPHI, B TOM YHCIIC B
NPUPOJE, UCKYCCTBE, apXHUTEKType; YMEHHE HCIOJIb30BaTh I'€OMETPUUYECKHE OTHOIICHHMS,
HaXOJUTh T€OMETPUYECKUE BEIUYMHBI (JIJIMHA, YTOJ, MIOIa b, 00BEM) MPU PEIICHUH 3a/1a4
U3 APYrux y4yeOHBIX MPEAMETOB U U3 PEANbHOM KHU3HH,

yMEHHE CBOOOJHO ONEepUPOBATH MOHATUSIMU: MPSIMOYTOJIbHASI CUCTEMA KOOPAUHAT, BEKTOP,
KOOp/AMHATHl TOYKH, KOOPAMHATHl BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOpa Ha
YHCIIO, pa3loXKeHHe BeKTopa 1Mo 0a3ucy, CKaJlIpHOE MPOU3BENEHHE, BEKTOPHOE
NPOU3BEACHNE, Yrol MEXAYy BEKTOpaMH;, yMEHHE HCIIOJIb30BaTh BEKTOPHBIA U
KOOpJIUHATHBIA METOJ JIJsl PEUICHUS TeOMETPUYECKUX 3aJad M 3adad APYrux y4eOHbIX
IIPEIMETOB; ONEPUPOBATh MOHATUSAMU: MaTpuua 2 X 2 U 3 X 3, oNpeAenuTeb MaTpULIbI,
reOMETPUUYECKUN CMBICT ONPENETUTENS;

YMEHUE MOJCIUPOBATh peaJbHbIE CUTyallMM Ha S3bIKE MAaTEMaTUKH; COCTaBIISATh
BBIPQXCHUS, YpaBHEHUS, HEPABEHCTBA U MX CHUCTEMBI IO YCIOBHUIO 3a/1ayM, HCCIEA0BaTh
MIOCTPOCHHBIE MOJIEIM C HCIOJNIb30BaHUEM ammapaTra anreOpbl, HHTEPIPETUPOBATH
MOJIYYEHHBIM pe3yNbTaT; CTPOUTh MAaTEeMAaTUYECKHUE MOJENU C MOMOIIBI0 T€OMETPUUYECKUX
MOHATUN M BENUYMH, peIlaTh CBS3aHHBIE C HUMHU NPAKTUYECKHUE 3a7ayd; COCTABIATh
BEPOATHOCTHYIO MOJE€lIb W HMHTEPHPETUPOBATh TMOJYYEHHBIH pe3ynbTar; peuarhb
NPUKIIAJHBIE 33Jaud CpPEACTBAMH MAaTEMaTHMUYECKOro aHalu3a, B TOM YHUCIE COIHabHO-
SKOHOMMYECKOTO M (PU3UUECKOI0 XapaKTepa;

yYMEHHE BBIOMpATh MOAXOIAIIMNA METOA Ul PELIeHHs 3aJauyd; NOHMMaHHE 3HAYMMOCTHU
MaTEeMaTHUKUd B W3YYEHHUU NPUPOTHBIX U OOIIECTBEHHBIX MPOIECCOB M SIBICHUIl; yMEHHE
pacrio3HaBaTh MPOSBICHHE 3aKOHOB MAaTeMaTHKH B HCKYCCTBE, YMEHHE IPHBOIHUTH
MPUMEPHl MATEMATUYECKUX OTKPBITUH POCCUHUCKON M MUPOBOM MAaTEMaTUYECKON HAYKH.



4. OBbEM JJUCHUMIIJIMHBI U BUbI YUYEBHOU PABOTHI
OO0muit 00bEM QUCHUILIHHBI COCTABIIIET 328aKaleMUUeCKUIidac.

Ounas gpopma

Bun yaeOHO# paboThI Bcero wacos I Cewmectpet >
AyIuTOpHBIE 3aHATHS (BCEro) 320 136 192
B TOM YHCJIE:
Jleknumu, YpPOKH (.HK) 134 68 66
Cemunapsi (C) 178 68 110
Koncynpranus 2 - 2
CamocrosiTesbHas padora (Bcero) (CP) - - -
B TOM YHCIIE:
CaMonoJIroToBKa (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIENoB,
npopaboTKa M MOATOTOBKA M MOBTOPEHHUE JIEKIIMOHHOTO
MaTepHala U MaTepuana yYeOHUKOB U ydeOHbIX TOCOOHIA, i i i
MOATOTOBKA K CEMHHApaM)
[IpomMesxyTouHast arTecTanus 14 - 14
DopmMa NPOMEKYTOYHON aTTECTALUU KOHTp. pald | 3K3aMeH
O06mmii 06bem, yac 328 136 192

3aouHas popma

Bun yaeOHO# paboTh Bcero wacos I Cemectpel >
AyIuTOpHBIE 3aHATHS (BCEro) 28 14 14
B TOM YHCJIE:
Jlextuu, ypoku (JIK) 10 6 4
Cemunapsi (C) 14 6 8
Koncynpranus - - -
CamocrosiTesbHas padora (Bcero) (CP) 300 122 178
B TOM YHCJIE:
CaMonoIroToBka (CaMOCTOSITEIbHOE N3YUYEHUE Pa3JIeioB,
npopaboTKa M MOATOTOBKA M MOBTOPEHHUE JICKIIHOHHOTO 300 122 178
MaTepuaia U MaTepuajia yueOHUKOB M yIEOHBIX TTOCOOUH,
NOJIFOTOBKA K CEMUHApaMm)
[IpomesxyTouHast arTecTanus 4 2 2
DopmMa NPOMEKYTOYHON aTTECTALUU KOHTp. pald | 3K3aMeH
O06mmii 06bem, yac 328 136 192

5. COAEPKAHUE U CTPYKTYPA JUCHUITJIMHDBI

5.1 Conep:xanue TUCUMIIIIMHBI

Ne
HaumenoBanue pasnena
pasnena Coneprxanue paszena (TeMbl)
(TemMbr)
(TembI)
1. MaremaTuka: ajredpa u HayaJla MATEMaTHYECKOr0 aHAJIM3a
Pemienune 3amay ¢ HMCHOJB30BAHMEM CBOMCTB YHCEN U
1 [ToBTOpEHME N N
CHUCTEM CUMCIICHHUS, JEIMMOCTH, JOJIEH U YacTel, IPOLUEHTOB,




MoOAyJiel uucen. Pelenne 3a1ad ¢ UCIOJIb30BaHUEM CBOMCTB
CTeTIEHEH W  KOpHEH, MHOTOYICHOB, NpeoOpa3oBaHuit
MHOTOWIEHOB U JPOOHO-pAllMOHAIBHBIX  BBIPAXKECHUH.
Pewenne 3amay ¢ MCHONB30BAaHUEM IPAJyCHOM MEphl yIJIa.
Monyinb 4nclia U €ro CBOWCTBA.

DnEeMEHTBI TEOPUU
MHOYKECTB U
MaTeMaTU4YEeCKOM JIOTUKH

MHuoxecTBa  (YHCIOBBIC, T'E€OMETPUYECKHX  (QUryp).
XapakTepuCTUYECKOE  CBOMCTBO, DJIEMEHT  MHOYECTBA,
mycToe, KOHEYHOe, OeCKOHEeYHOe MHOXecTBO. (CmocoObl
3aJaHusg MHOYKECTB ITonMHOXECTBO. OTHolIEeHUsS
MPUHAJICKHOCTH, BKJIIOYCHHUS, paBeHCTBA. Omnepanuu Haj
MHOkecTBamMu. Kpyru Oiinepa. Koneunsle u OecKOHEUHEIE,
CUETHBIC U HECUETHBIC MHOXKECTBA.

HcTuHHBIE M JIOKHBIE BBICKA3bIBaHUS, OIEpallMM HaJ
BBICKA3bIBAHUSIMU. Aneebpa 8bICKA3bI8AHU. Cas3p
BBICKa3bIBaHUH ¢ MHOXecTBaMH. KBaHTOPBI CyIlecCTBOBaHUS U
BCEOOITHOCTH.

3akoHbI JIOTUKH. OcHOBHble locuyeckue npasuia. Pemenne
JOTUYECKUX 3a/auC  WCIOJb30BAaHUEM KpYyroB OJiepa,
OCHOBHBIX I02UYECKUX NPABUIL.

YMmozakmtoueHusi. OOOCHOBaHHMSI ¥ JIOKAa3aTEIbCTBO B
MaTeMaTHKe. TeopeMmsl. Bunbr MaTeMaTHYECKUX
YIBEpXKACHUA. Buodvl doxazamenvcms. Mamemamuueckas
UHOYKYUSL. Ymeepotcoenus: obpamuoe OanHoM),
NPOMUBONONIONCHOE, obpammoe NPOMUBONOSIOHNCHOMY
oannomy. llpu3Hak W  CBOWCTBO, HEOOXOAUMBIE U
JIOCTaTOYHBIC YCIIOBUSI.

OcHnognas meopema apugpmemuxu. Ocmamxu u cpasHeHus..
Aneopumm Esxiuoa. Kumaiickas meopema 00 0OCmamkax.
Manas meopema Depma. q-uunvle cucmemvl CUUCTEHUSL.
Qynxyus Junepa, Yucio u cymma oeaumenei HAmypaibHO20
yucua.

Yucna u BeIpaxeHust

JleficTBUTENIbHBIC YHUCIIA.

ToxaecTBeHHbIE TpeoOpa3zoBaHUs.

CreneHp ¢ JCHCTBUTEIBHBIM IIOKAa3aTelIeM, CBOMICTBa
CTETEeHH.

Jlorapu¢m umcna, cBoiictBa mnorapu¢pma. JlecATHUHBINA
norapudm. Hucno e. Hamypanonwiii Jn02apugm.
[IpeobpazoBanue orapuMUIECKUX BBIPAKCHHA.

YpaBHEHHUs U HEPABEHCTBA

Pemenne 3agad ¢ IOMOILBIO 4YHMCIOBBIX HEPABEHCTB H
CHUCTEM HEPABEHCTB C OJHOM IEPEMEHHOH, C NPUMEHEHUEM
N300pakeHMs YUCIOBBIX IPOMEKYTKOB.

I'paduueckoe penieHre ypaBHeHU U HEPABEHCTB.

HppanuoHanbHble ypaBHEHUS U HEPABEHCTBA.

[Ipocreiimme noka3zareapbHble YpaBHEHUs U HEPABEHCTBA.

CucreMbl NTOKa3aTeNIbHBIX YPAaBHEHUN U HEPABEHCTB.

Jlorapugmuueckue ypaBHEHUS U HEPABEHCTBA.

Cuctembl 1orapu(MUUECKUX YpaBHEHU HHEPABEHCTB.

TpuronomeTpuuyeckrue ypaBHEHUS 1 HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPAaBHEHUIN U HEPABEHCTB.

Memoo unmepeanos 0 peuieHus: HEPABEHCMSE.

I'pagpuueckue memoowvl pewienus ypagHeHuii U HEPAGEHCMS.
Pewenue  ypasnenuii u  Hepagencms,  cOOepIHCAUUX
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nepemeHHyr0 oo 3HAKOM MOOYJs.

Cucmembl  noxkazamenvuvlx,  Jo2apu@Pmudeckux  u
uppayuonanbHulx  ypasuenui. Cucmemvl NOKA3AMENbHLIX,
Jl02apupmuuecKux HepageHcma.

Vpasnenus, cucmemvl ypagrnenuil ¢ napamempom.

OyHKIUU

CrenenHas ¢pyHKUMANEE CBOICTBA, U rpauK.

Bzaumno  obpammuvie  ¢ymkyuu. Ipaguku  83aumno
00pammubIx yHKYU.

Penrenue 3aa4 ¢ UCMONBb30BaHUEM YHCIOBBIX (DYHKIUH U
ux rpapukoB. Vcronp3oBaHHEe CBOMCTB M IpaduKOB
JUHEWHBIX W KBaJpaTWUYHbIX  (QyHKIuH,  oOpaTHOM

IPONOPLUHUOHATIBHOCTH U PYHKLIUHU Y = \/; .
[Toxa3zaTtenbHast pyHKIMS U ee CBOICTBA, U rpaduK.
Jlorapudmudeckas GyHKIMS U €€ CBOWCTBA, U TPaduK.
Tpuronomerpuieckas OKpyKHOCTb, paJldaHHast Mepa yriia.
CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC MPOMU3BOJIBHOIO YIJIA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U CIECIACTBUS U3
HETO.
3Ha4YeHUs1 TPUTOHOMETPUYECKUX (DYHKIMHA ISl YIJIOB 0°,

0 420 200 and 0 0 T w7
307, 457, 60°, 907, 1807, 270". (0, g, Z,E, E,pa/:[). Dopmynvl

CNLOJICEHUSI  MPUSOHOMEMPUYECKUX — QYHKYul,  @opmynsl
npusedeHust, opmyvl 0BOUHO20 ApeyMeHmd.

Tpuronomerpuueckue GyHKITHH.

TpuronomerpruecKruepyHKIUH ) =COS X, Y =Sinx, y =tgx.
Dynryus )y = Ctgx . CgoiicTBa u rpaduxu
TPUTOHOMETPHUYECKUX (YHKIIUH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

ApKKOCHHYC, apKCUHYC, apKTaHTEHC qHcoa.
Apkkomaneenc uucna. llpocreiiline TPUTOHOMETPUYECKHE
ypaBHEeHUs. PelieHne TpuroHoMeTpuYecKiX ypaBHEHUH.

Obpamnvle mpuzonomempuieckue GyHKyuu, ux ceocmaed
u epaguxu. PeweHnue npocmenuux mpucoHOMempuyecKux
HepaseHcma.

Hymn  GyHKOMHM, TPOMEXYTKHM  3HAKOIOCTOSHCTBA,
MOHOTOHHOCTh. HamOomnpilee ¥ HauMMeEHblIee 3HAYCHUE
¢ynkuuu. [Tepuoanueckre GyHKIH. YeTHOCTh U HEYETHOCTD
¢ynkuuit. CroxxHble GyHKINU.

Ilpeobpazosanus  epaguxkos Gyukyui: cosue B8001b
KOOPOUHAMHbBIX OCell, PACMANCEHUE U Cocamue, OmpaxceHue
OMHOCUMENbHO KOOPOUHAMHBIX OCell.

DIIEMEHTHI
MATEMATHYECKOTO aHATN3a

IIpousBonnas ¢pynkuuu B Touke. KacarenbHas k rpaduky
byakuun.  ['eomerpudeckuit. ©u  (QUBHMYECKUH  CMBICHT
npou3BoHOW. [Ipou3BoAHbBIE BIIEMEHTApHBIX  (YHKLIUH.
IIpasuna ouggpepenyuposanus.

Bmopas npoussoonas, ee ceomempuieckuti u QuuiecKull
CMbICIL.

[lonarue o HenpepbIBHBIX (QYHKIMSIX. TOUKH IKCTpeMyma
(MakcumymMa M MHUHMMyMa). MccienoBaHue 3j1eMEHTapHBIX
(GyHKIMH HA TOYKU SKCTpeMyMa, HauOoJbIlIee 1 HauMEHbIIIee
3HAa4YE€HUE ¢ IOMOIIBIO MPOU3BOAHON. [locmpoenue epaghuxos
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QyHKyull ¢ NOMOWBI  Npou3eoonvix.  Ilpumenenue
NPOU3BOOHOU NPU PeUuleHUU 3A0ay.

[TepBooOpazHasi. Ilepsoobpasnuie IEMEHMAPHBIX
@yuxyui. Ilnowaos kpusonunetinou mpaneyuu. Dopmyna
Hvromona-Jleiibnuya.Onpedenennwviii unmeepan. Bviuucnenue
naowaoel NiOCKux ¢ueyp u ob6vemos men 6pAWEeHUsT C
NOMOWbIO UHMe2Pald.

MareMaTHKAa: BEPOATHOCTb U CTATUCTUKA

CraTucTtuka u Teopus
BEPOATHOCTEM, JIOTUKA U
KOMOMHATOpHKa

Pemenne 3amau Ha TabmmuHoe W Tpaduyueckoe
MpPEACTaBICHUE JaHHbIX. Mcmosib30BaHME  CBOMCTB U
XapaKTepUCTUK YMCIIOBBIX HAOOPOB: CPEIHHMX, HAHOOJBIIETO
M HaUMEHBLIEro 3HAa4YeHUs, pa3Mmaxa, oucnepcuu. Pewenue
3a0ay Ha onpedeieHue Yacmomsl U 8epPOSMHOCMU COObIMULL.
Buviuucnenue eéeposmnocmeii 6 onvimax ¢ pagH0803MONCHLIMU
nemMeHmapHeiMu ucxooamu. Pewenue 3aday ¢ npumenenuem
Komounamopuxu.  Pewenue  3a0au  na  @vluucieHue
8eposimHOCmell  He3asUCUMBIX — cOObimuill,  NpUMeHeHUe
Gopmynvl  croocenus  eeposmuocmeii. Pewenue 3aoay ¢
npumeneHuem ouazpamm iiepa, Oepesa 8eposmMHOCHel,
@opmynvl beprynnu.

Ycnosnas seposimnocmy.IIpasuno VMHONCEHUS
eeposimuocmeu. Popmyna noaHoU 6eposmMHOCHU.

Huckpemnoie cyyaiinvle 8eIUYUHDL u
pacnpeoenenus.Hezasucumvie cryyaiinvie BeUYUHDL.
Pacnpeoenenue cymmor  u  npouzgedeHus  He3a8UCUMBLX
CYYAUHBIX BETUYUH.

Mamemamuueckoe odcudanue u Oucnepcusi Cry4auHou
senuuunvl. Mamemamuueckoe odxcudanue u OUCNepcusi CyMmul
cayyainvlx  eenuyuH. I eomempuueckoe  pacnpeoeneHue.
bunomuanvnoe pacnpedenenue u e2o ceoticmaa.

Henpepuvisnuvie  cnyuaunvie  eenuuunvt. Ilonamue o
niomuocmu eeposmuocmu. Pasnomepnoe pacnpedenenue.

Ilokaszamenvroe pacnpedenenue, e2o napamempul.

Ilonamue o Hopmanvnom pacnpeodenenuu. Illapamempol
HOpMabHo20 pacnpeodenenus. [lpumepul ciyuaiHvlx enuyun,
HOOUYUHEHHbIX — HOPMANbHOMY — 3AKOHY  (NOSPEuHOCmb
usMepeHuti, pocm 4elo8exa,).

Hepasencmeo UYebwviwesa. Teopema Bepnyniu. 3axon
OobUUX yucen. Bvibopounwiii Memoo usmepeHus
sepoamuocmei. Poav 3axkona 6onvwux uucen 6 Hayke,
npupoode u oobwecmae.

Kosapuayus oeyx cayuatinvix eenuuun. Ilowamue o
koaghuyuenme xoppensayuu. Coemecmuuvle HaAOIIOOEHUSL O8YX
CLYYAUHBIX geuduH. Boloopoumbiil K03 puyuenm
KOppenayuU.

TekcToBBIE 3a1aUN

Pemenune 3amau Ha JABWDKEHHE W COBMECTHYIO PabOTy C
MOMOIUIbIO JIMHEWHBIX U KBAJPAaTHBIX YPAaBHEHUN U UX CHCTEM.

MareMaTuka: reoMeTpus

I'eomerpus

Pemenue 3amau ¢ mNpuMEHEHHEM CBOWCTB (uryp Ha
IJIOCKOCTH. 3aJaud Ha JI0Ka3aTeJbCTBO U IOCTPOEHUE
KOHTprpuMmepoB. HMcmosib30BaHME B 3aJadyax MPOCTEUIINX
JIOTUYCCKUX TIPABUJIL. Pemtenue 3aa4 C HCIOJb30BaAHUEM
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TEOpEM O TPEYroJbHUKAX, COOTHOUIEHUH B MPSMOYTOJIbHBIX
TPEYroJabHUKaX, ()aKTOB, CBI3AHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ wucnonb3oBaHUEM (DAKTOB, CBSI3AHHBIX C
OKPYXHOCTSIMU. PerieHne 3aqad Ha M3MEpeHHsI Ha MJI0CKOCTH,
BBIUKCJICHHE JUIMH U TUIoIaneil. Pewenue 3a0au ¢ nomMowsio
8EKMOPO8 U KOOPOUHAM.

Harmsimaast crepeomerpusi. GUTYypel U MX H300paKCHHS
(xy0, MpaMuJIa, IIpU3Ma). OcHognvle  nouamus
cmepeomempuu u ux ceoticmea. CeueHust Kyoa v TeTpasipa.

Touka, mpsiMasi U TUIOCKOCTh B TPOCTPAHCTBE, AKCHOMBI
CTEpeOMETpUU M  CIHEACTBUS M3  HHUX. B3auMmHoe
pacroyio)keHUe TMpsIMBIX M IJIOCKOCTEH B IMPOCTPAHCTBE.
[TapannenbHOCTh MOPSAMBIX W IUIOCKOCTEH B MPOCTPAHCTBE.
N300paxkeHne MpoCTEHIIMX MPOCTPAHCTBEHHBIX (UTYP Ha
MJIOCKOCTH.

Paccrostaus Mexay purypamu B IpOCTPaHCTBE.

VYrnel B npoctpancTBe. [lepneHAUKYISIPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

[Ipoekiuss  ¢urypsl  Ha  IJIOCKOCTb. [Ipusnaku
NEPIEeHIUKYIAPHOCTH  MPAMBIX M IJIOCKOCTEH B
npocTpaHcTBe. Teopema 0 Tpex MepHeHIUKYIsIpax.

MHOrorpaHHUKH. [Tapannenenunen. CaolicTBa
npsAMOYroibHOTO mapamnenenunena. Teopema [lugaropa B
npoctpanctse. [Ipusma u nupamuna. [IpaBunbHas nupamuaa
W TpaBwibHas npm3Mma. lIpsmas nupamuga. IJIEMEHTHI
MPU3MBI U TUPAMU/IBL.

Tena BpamieHus: UUIMHAP, KOHYC, cdepa u 1map.
OcHoBHBIE CBOMCTBA MPSAMOT0 KPYroBOro HUIMH/PA, PSIMOTO
KPYroBoro KkoHyca. M3o0paxeHue Ten BpalleHUs Ha
MJIOCKOCTH.

Ilpeocmasnenue 06 yceueHHOM KOHYce, ceueHUs KOHYCa
(napannenbHoe OCHOBAHUIO U Npoxooaujee uepe3 BepullHy),
ceuenusi YuiuHopa (napanieibHo U NeprueHOUKYISAPHO OCU),
ceuenus wapa. Pazeepmka yununopa u konyca.

Ipocmeviwue KomOUHAYUU ~ MHO20CPDAHHUKO8 U  mell
epaujenus  medxcoy  coboui.  BbluucieHue  3JIEMEHTOB
IPOCTPaHCTBEHHBIX (puryp (pebpa, TuaroHasu, yribl).

[1momaar NOBEPXHOCTH MPABUILHON MUPAMUJIBI U PSIMOM
npu3Mbl.  [lmomags MOBEPXHOCTH MPSMOTO  KPYrOBOTO
HWIMH]IpA, IPSIMOTO KPYroBOro KOHYycCa U I1apa.

[onsarue 06 o6beme. OObeM NUPaMUIbI U KOHYCA, IPU3MBI
u mnHApa. O0beMm 1mapa.

[onsarue o6pema. OOBEMbI MHOTOTPaHHUKOB. OOBEMBI TET
BpamieHusl. Axcuomvt obvema. Bwvieoo Gopmyn o0b6vemos
APAMOY20IbHO20 NaApalielenunedd, NPusMvl U AUPAMUODL.
Dopmynvl 011 Haxoxcoenus obvema mempa’opa. Teopemvi
06 OMHOWEHUAX 00BEMO8.

Ilooo6Hble mena 6 npocmpancmee. COOTHOLICHUSI MEXKAY
TUTOMIA/ISIMU TTOBEPXHOCTEH M 00beMaMU MOT0OOHBIX TEJ.

Heuodicenus 6 npocmpancmee: napaniieibHulll NEpeHoc,
YEHMPANbHas — CUMMEMPUs,  CUMMEMPUS  OMHOCUMENLHO
nirockocmu, nosopom. Ceoticmea oeudxcenuil. Ilpumenenue
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O0BUIICEHUT NPU peleHUl 3a0a.

Ipunosicenuss ummezpana K 6blUUCIEHUIO 00bEMO8 U
nogepxnocmeti men epawenus. Ilnowaos cepuueckozo
nosica. Obvem waposoeo cnos. llpumenenue ob6vemos npu
peuteHuu 3a0a.

[Tnomane cheps.

Paszeepmra yununopa u kouyca. Ilnomans MOBEpXHOCTH
WIMH]IPA U KOHYCA.

KomOnHaImu MHOTOTpaHHUKOB U TEJl BpaIICHUSI.

10

Bekrops!l 1 KOOpAUHATEI B
IIPOCTPAHCTBE

Bektoper u koopauHaThl B mpocTpanctBe. Cymma
BEKTOPOB, YMHOXXCHHE BEKTOpa Ha YHCIO, Yrol MEXIY
BekTopamu. KoJuinHeapHble W KOMIUIAHAPHBIE BEKTOPBI.
Ckanaproe npouseedenue eekmopos. Teopema o pasznodiceHuu
8eKmMopa no mpem HekoMnianapHvim eekmopam. CkansapHoe
npoussedeHue 6eKmopos 6 Koopounamax. Ilpumenenue
8EKMOPO8 Npu peueHuy 3a0ay Ha HAX0HCOeHUue pacCmoaHull,
Onun, niouaoell u 06vemos.

VYpasnenue nnockocmu 6 npocmpancmee.
chepvt 6 npocmpancmee. Dopmyra  01s
PACCMOANUSL MeNHCOY MOUKAMU 8 NPOCMPAHCMEeE.

Pewenue 3a0au u dokazamenbcmeo meopem ¢ NOMOWbIO
BEKMOPO8 U MemoOOM KOOpOUHam. DNeMeHmbl 2eomMempuu
mace.

Ypaenenue
8bIYUCTICHUS

11

Hctopust maTeMaTuku

Hcropust marematuku. Bknag BbLAAIOMIKMXCS MaTEMaTUKOB
B Pa3BUTHE HAYKHU; POJIb MATEMAaTUKHU B pa3BUTHH Poccuu.

12

MeToabl MATEMATHUKU

Meronsl MareMatuku. I Ipumepst MaTeMaTUYECKUX
3aKOHOMEPHOCTEN B pUPOJE, B TOM qucie
XapaKTEpU3YIOIIMX KPACOTY U COBEPIICHCTBO OKPYKAIOLIETO
MHpa U NPOU3BEJICHUI UCKyccTBa. [IporpaMMHbie cpencTBa u
AJIEKTPOHHO-KOMMYHHMKAIIUOHHBIE CUCTEMbl IIPU  PEIICHUU
MaTEeMaTHYECKHX 3aau.

5.2. CTpykTypa AUCHUNIMHBI(TEMATHYECKOE NIJIAHNPOBAHNE)
Ounas popma 0OydeHHs

Ne KonnuecTBo yacos
pasnena HaumenoBanue pazzaena (TemMbl) Beero 1 113 (C) CP
(TembI)
1 cemectp
1 Maremaruka: anredpa u Hadaja
MaTEMaTHYeCKOTr0 aHAJIN3a
1.1. IloBTOpEeHME 6 4 8 -
12 DNeMEeHTHI TeopuL MHO>KECTB u 6 4 ] i
MaTeMaTU4YECKOM JIOTUKH
1.3. Yuciia v BBIpaXKEHUS 8 6 4 -
1.4. YpaBHEHMS U HEPABEHCTBA 32 16 10
1.5. DyHKIUU 16 8 6
2 MaremaTnka: BEpOSTHOCTh U CTATHCTHUKA
Cratuctuka © TEOpHUS BEPOATHOCTEM,
2.1. 17 14 -
JIOTHKa U KOMOWHATOPUKa
3. I'eomeTpus
3.1 I'eomerpus 51 16 32
Hmoezo 136 68 68
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2 ceMecTp

MaremaTuka: anredpa u Hayajia

! MaTEeMaTHYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MaTEMATUYECKOI0 aHaJIN3a 44 20 24 -
1.7. DyHKIUU 44 20 24 -
2 Maremartnka: BEpOSTHOCTh U CTATHCTHUKA
29, CraTtuctuka #W TEOpHUS BEPOATHOCTEH, 12 i 12 i
JIOTHKa U KOMOWHATOPUKa
2.3. TekcToBble 3a1a4n 10 - 10 -
3. I'eomeTpus
3.2 I'eomerpus 22 10 12 -
3.3 BekTopbl 1 KOOpAMHATHI B IPOCTPAHCTBE 28 10 18 -
3.4 HcTopust MaTeMaTuku 6 6 - -
3.5 MeTtoabl MaTeMaTHKH 10 - 10 -
ATTecTanus 14
KoHncynpranus 2
Hmozo 192 66 110 -
O0uuii 00beM, Yac 328 130 178
3aouHas popma oOydeHUs
Ne KonuuecTBo yacos
pasnena HaunmenoBanue pazzaena (TeMbl) Beero T 113 (C) CP
(Tembl)
1 cemectp
1 Maremaruka: anrebpa u Hayaia
MaTEeMaTHYeCKOro aHaJIn3a
1.1. IToBTOpeHune 12 12
10, DNeMEeHTbI TeopuH MHO>KECTB U 15 15
MaTEeMATHYECKOH JIOTUKH
1.3. | YUncna u BelpaskeHuUs 19 2 2 15
1.4. YpaBHEHHs 1 HEPABEHCTBA 20 20
1.5. DYHKIMU 20 20
2 MaremaTuKka: BEpOATHOCTh U CTATUCTUKA
21 Cratuctuka ¥ TeOopus BEPOSTHOCTEH, 24 ) ) 20
JIOTHKA M KOMOMHATOpHKA
3. ['eomeTpus
3.1 I'eomerpus 24 2 2 20
ATTecTanus 2
HUmoczo 136 6 6 122
2 ceMecTp
1 Maremaruka: anrebpa u Havaia
MaTEeMaTHYeCKOro aHaJIn3a
1.6. DJIEMEHTHI MaTEMATUYECKOI0 aHaJIN3a 26 2 2 22
1.7. DyHKIUU 24 2 22
2 MaremaTuKka: BEpOATHOCTh U CTATUCTUKA
29, Cratuctuka ¥ TeOpus BEPOSTHOCTEH, 24 i 24
JIOTHKA M KOMOMHATOpUKA
2.3. TekcToBble 331241 22 - 22
3. I'eomeTpus
3.2 I'eomerpus 22 22
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3.3 BekTopbl 1 KOOpMHATHI B MPOCTPAHCTBE 28 2 4 22
3.4 Hcropus maTeMaTuKu 22 - 22
3.5 MeTtoabl MaTeMaTHKH 22 - 22
ATtTtecranus 2
Hmozo 192 4 8 178
O0mwmii 00bem, yac 328 10 14 300
5.3 [IpakTHyecKkue 3aHATHS U CEMUHAPbI
Ounas dpopma
o | Nepasnena Tema Konunuectso
/11 (TembI) 4acoB
1 1 [loBTOpEHNE 8
2 2 DJIEMEHTHI TEOPUU MHOXKECTB M MATEMATUYECKOU JIOTUKH 8
3 3 UYucna 1 BeIpakeHUs 4
4 4 YpaBHEHUS M1 HEPABEHCTBA 10
5 5 DOyHKIUU 30
6 6 DJIEMEHTHI MAaTEMAaTUYECKOTO aHAIN3a 24
7 5 CrarucTuka u Teopus BEpOSTHOCTEH, JIOTUKA U 12
KOMOWHATOPHKA
8 8 TekcToBble 331241 10
9 9 I'eomeTpus 44
10 10 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 18
11 11 Hcropust maTeMaTuKu -
12 12 MeToabl MATEMATUKU 10
O0uuii 00beM, Yac 178
3aounas popma
o | Nepasnena Tema Konunuectso
/11 (TembI) 4acoB
1 1 IloBTOpEeHME
2 2 DJIEMEHTHI TEOPUU MHOXKECTB M MATEMATUYECKOU JIOTUKHU 2
3 3 Yucna 1 BeIpaKeHUs 2
4 4 YpaBHEHUS M1 HEPABEHCTBA
5 5 DyHKIHH 2
6 6 DJIEMEHTHI MaTEMAaTUYECKOTO aHAIN3a 2
7 5 CrarucTuka u Teopus BEpOSITHOCTEH, JIOTUKA U
KOMOWHATOPHKA
8 8 TekcToBble 331241
9 9 I'eomeTpus 2
10 10 BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 4
11 11 Hcropust maTeMaTuKu -
12 12 MeToabl MATEMATUKU 6
O0uuii 00beM, Yac 14
5.4 JlabopaTopHbIe padoThI
No No paznema HanmMenoBanue 1abopaTopHbIX paboT KomunuecTro
/11 (TEMBI) 4acoB
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5.6 CamocTosiTe/ibHOE M3y4YeHHe Pa3/1esioB (TeM) TUCHUILTHHbI

3aouHnas popma

Ne | Nepaznena Konunuectso
Bonpocsl, BBIHOCHMBbIE Ha CAMOCTOSITENIbHOE U3yUEHUE
/11 (Tembl) 4acoB
1 1 IToBTOpEHHE 12
2 2 DIEMEHTBI TEOPUH MHOXKECTB U MATEMAaTHUECKOMN JIOTUKH 37
3 3 Uucna u BbIpaXeHUs 15
4 4 YpaBHEHUS 1 HEPABEHCTBA 20
5 5 DyHKIHH 42
6 6 DJIEMEHTHI MaTEMAaTUYECKOTO aHAIN3a 22
7 7 CrarucTika u Teopus BEpOSITHOCTEH, JIOTUKA U 24
KOMOWHATOPHKA
8 8 TekcToBBIE 3a1aUN 22
9 9 I'eomerpus 42
10 10 BekTopbl 1 KOOpAWMHATHI B TPOCTPAHCTBE 22
11 11 Hcropust maTeMaTuKu 22
12 12 MeToabl MATEMATUKU 22
O0uuii 00 beM, Yac 300

6. YHEBHO-METOAUYECKOE n NHO®OPMAIIMOHHOE OBECIIEYEHHME

JUCIUATLITAHBI

1.

1.

6.1. OcHoBHas quTEpaTypa

Anrebpa n Hayaia Maremarnueckoro ananusa 10-11 kmaccer : yue6nuk / 1. A. Anumos, 0. M.
Komsirun, M. B. TkaueBa [u ap.]. —10-e u3n., crep. — Mocksa : [IpocBemenue,2022. - 463c. -
ISBN 978-5-09-087759=6. — TekcT : HenoCpeACTBEHHBIH.

Anrebpa n Hayaia Maremarndeckoro ananusa 10-11 kmaccer : yue6nuk / . A. Anumos, 0. M.
Komsirun, M. B. Tkauesa [u ap.]. —9-e uzn. — Mocksa : [Ipocsemenne,2021. - 463c. - ISBN 978-
5-09-077925-8. — Tekct : HEMOCPEACTBEHHBIM.

Anrebpa u Havyana marematudeckoro ananuza 10-11 kmaccsl : yue6nuk / 11I. A. Anmumos, 0. M.
Komsirun, M. B. TkaueBa [u ap.]. — 8-e u3a. — Mocksa : [Ipocsenienne,2020. - 463c. - ISBN 978-
5-09-074197-2. — TekcT : HENOCPEACTBEHHBII.

I'eomerpus 10-11 kmaccor : yuebnuk. JI.C. Aranacsn, B.®. byry3os, C.b.Kagomues|[ u ap.]. —
10-e u3n., crep. — Mocksa : IIpocsemenue, 2022. — 287 c. - ISBN 978-5-09-087645-2. — Tekcr :
HEMOCPEICTBEHHBIN.

. T'eomerpus 10-11 kmaccer : yueonuk / JI. C. Atanacss, B. @. byry3os, C. b. Kagomues[ u np/]. —

9-e u3n. — Mockaa : [Ipocsemenne, 2021. —287c¢. - ISBN 978-5-09-078569-3. — Tekcr :
HEINOCPEACTBECHHBIMN.

I'eomerpus 10-11 kmaccst : yueonuk / JI .C. Aranacsan, B. @. byry3os, C.b. Kagomues[ u np.]. —
8-e u3n1. — Mockaa : [Ipocsemenune, 2020. — 287c. - ISBN 978-5-09-073883-5. — Tekcr :
HEMOCPEICTBEHHBIN.

6.2. /lonoTHUTEIbHASI JIUTEPATypa

bocomonos, H.B. Anrebpa w Havama aHanu3a: Yy4deOHOe TMMOCOOME ISl  CPEIIHEro

npodeccuonHanpbHoro obpaszoBanusi/ H. B. bBoromonoB. — MockBa : M3parensctBo FOpaiiT,
2024. — 240 c. — (IIpodeccuonanpaoe odpazosanue). — ISBN 978-5-534-09525-8. — Teker :
AIIEKTPOHHBIN /! O6pa3oBarenpHas maTdopma FOpaiit [caiiT]. —

URL: https://urait.ru/bcode/536960.

. Iyces, B. A. I'eometpus : yueOHOe TOcOOME IS CPEIHErO MPOQPECCHOHATHPHOTO 00pa3oBaHus /

B. A.T'yceB, WU.b. KoxyxoB, A.A.IIpokodpreB.— 2-¢ wu3a., ucnp. U jgom. — MoOCKBa :
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M3narensctBo Opaiit, 2024. — 280 c. — (IIpodeccuonansHoe obpasoBanue). — ISBN 978-5-
534-08897-7. — Tekct : anmekTpoHHbI // OO6pa3oBatenbHas miargopma IOpaiit [calT]. —
URL: https://urait.ru/bcode/541432.

6.3. IlporpammHoe o0ecnieueHue
—  MicrosoftWindows
—  MicrosoftOffice

6.4. bazpl naHHBIX, MH(}OPMALMOHHO-CIIPABOYHbIC W IOHMCKOBBIe cHCTeMbl, HHTepHeT-
pecypchl
- O6mmepoccuiickuii MaTemaTudeckuii moprai Math-Net.Ru — http:// www.mathnet.ru/

— CnpaBouno-nipaBoBas cucreMa «Koncynpraatlimroc» —http://www. consultant.ru/

— Kopnopaumst  Maiikpocopt B cdepe oOpasoBanmst —  https://www.microsoft.com/ru-
ru/education/default.aspx

— Hayunas snexkrponnas 6ubnuoreka «Kubepnenunka» — http://cyberleninka.ru/

— Iudposoii oopazoBatenbHbiid pecypc IPR SMART - https://www.iprbookshop.ru/

— Oo0pazoBarenpHas miaTdopma FOpaiir - https://urait.ru/

— IlouckoBas cuctema Yandex - https://www.yandex.ru

— TlouckoBas cucrema Rambler - http://www.rambler.ru

T.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Jlist peain3anuy TUCIUILTHHBI TpeOyeTcs CleIyIoliee MaTepHaIbHO-TEXHHUECKOe 00eCIIeYeHHUE:

—JI1 TIPOBEICHHUs JIKLUUH, YPOKOB - ayIUTOPHs, YKOMIUIEKTOBAaHHAs CIELUAIU3UPOBAHHON
MeOenbI0 U TEXHUIECKUMHU CPEeACTBaMU 00ydeHUs: yaeOHass MeOemb, IKpaH, MPOEKTOP, KOMIIBIOTED;

—IUTsl IPOBE/ICHUSI CEMUHAPOB - AyTUTOPUS, YKOMIICKTOBAHHAS CIICIIMATU3UPOBAHHON MeOembio U
TEXHUYECKUMH CPEJICTBAMH 00yUYeHUs: yaeOHass MeOelb, SKpaH, TPOCKTOP, KOMITBIOTED;

—JI1  TPOBEICHHUsS  TPYNIOBBIX  KOHCYJIbTAlMM -  ayIAUTOPHUS,  YKOMILJIEKTOBAaHHAs
CHEIUaTU3UPOBAHHON MEOCNIbI0 W TEXHUYECKUMHU CpEACTBAaMU OOydeHHUs: ydyeOHass MeOenb, JKpaH,
MIPOEKTOP, KOMITLIOTEP;

—IUTsl CAMOCTOSITEIIEHOM paboThI - OMOIMOTEKA, YNTATLHBIN 3411 C BBIXOJIOM B ceTh MIHTEpHET;

—JI1 NPOBEACHUSA TEKYLIEro KOHTPOJIA M IIPOMEKYTOUHOM arTecTalud - ayIuTOpHus,
YKOMITJICKTOBAaHHAsI CICIMATH3UPOBAHHON MeOeNbI0 U TEXHUYECKHMHU CPEIICTBAMH OOy4YCHHS: ydeOHas
MeOenb, IKpaH, TPOEKTOp, KOMIBIOTED.

8. OCOBEHHOCTHU OCBOEHUS JUCIMIIJIMHBI JINHAMU C OT'PAHUYEHHBIMH
BO3MOXKHOCTSAMMU 310POBbS

OOyJarommMcst ¢ OrpaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI MPEIOCTABISIOTCS CIICHUATbHBIC
Y4eOHHKH, y4eOHbIE TIOCOOWS M IMIAKTUYECKHE MaTepUalbl, CHEIHaIbHbIE TEXHUYECKHE CpPEACTBa
oOydeHHUs] KOJUISKTUBHOTO H WHIWBUAYAIBHOTO TIONB30BaHUsS, YCIYI'H acCUCTeHTa (ThIOTOpa),
OKa3bIBAIONIETO  OOYYArOIIMMCS  HEOOXOAMMYI)  TEXHHUYECKYI0 TOMOINb, a TakkKe YCIyrH
CYpAONEPEBOTUUKOB U THGIOCYpAONEepeBOIUNKOB. Opranuzanus o0ecnednBaeT TNeYaTHBIMU U/WIIH
AJIEKTPOHHBIMU 00pa30BaTENFHBIMU pecypcaMu B (opMax, aJanTHPOBaHHBIX K OTPAaHHUYCHHSM WX
3JI0POBBSL.

OcBoeHME TUCHUIUIMHBI OOYYAIOIMIMMHUCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI MOXKET
OBITH OPraHU30BAHO COBMECTHO C APYTUMH OOYYAIOIIUMUCS, @ TAK)KE B OTIEIBHBIX TPYIIIaX.

OcBoeHHE JUCHUIUIMHBI OOYYAOIIMMHUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBBSI
OCYIIECTBISIETCS C y4E€TOM OCOOCHHOCTEH  IMCHUXO(U3MYECKOTO  pPa3BUTHS, WHIWNBUIYyAIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 370POBBSI.

B 1mensx mocTymHOCTM TOMy4YeHHS BBICHIETO0 0Opa3oBaHHsS IO OOpa30BaTEIBHON Mporpamme
JMIIAMHU C OTPAHMYCHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbBSI IPH OCBOCHUH TUCIIUIUTHHBI 00E€CTICUNBACTCS:

1) ans AuI ¢ orpaHUYEHHBIMHA BO3MOYKHOCTSIMU 37I0POBBSI TI0 3PEHUIO:
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— MPUCYTCTBHE THIOTOPA, OKA3BIBAIOIINN CTYEHTY HEOOXOAUMYIO TEXHHUECKYIO MTOMOIIh C YU4ETOM
WHIUBUAYAIBHBIX OCOOCHHOCTEH (IOMOraeT 3aHATh paboyee MECTO, IEpelBUraThCs, MPOYUTATH U
oopMUTH 3a/1aHKE, B TOM YHCIIE, 3aIUChIBAs MO TUKTOBKY),

— MUCbMEHHbIE 3aJlaHUsl, a TaKXe HUHCTPYKUMU O TOpSAAKE HX BBIMNOIHEHUS O(OpMIIAIOTCS
YBEJIIMYEHHBIM MIPUDTOM,

— cnenuanbHble Y4eOHUKH, YIeOHbIE TOCOOUS M TUIAKTHYECKHUE MaTepHaibl (MMEIOIINE KPYITHBIN
mpudT UK ayauodanis),

— MHJIUBUyAJIbHOE paBHOMEpPHOE ocBelieHue He meHee 300 Jrokc,

— pu HEOOXOJUMOCTH CTYACHTY I BBIMOJTHEHHS 3aJaHUS TMPEIOCTABISCTCS yBEIWYUBAIOIICE
YCTPOMCTBO;

2) Uit TUIT ¢ OTPAaHUYCHHBIMH BO3MOXHOCTSIMU 3JIOPOBBS IO CIYXY:

— MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIUNA CTYJEHTY HEOOXOAMMYIO TEXHHUYECKYIO IMOMOIIbL C
y4eTOM HMHIUBUIYaTbHBIX OCOOCHHOCTEH (ITOMOraeT 3aHATh pabodee MECTO, MEPeaBUTATHCS, TPOUNTATH
1 oOpMUTH 33/1aHKE, B TOM YHCJIE, 3aHChIBask O]l AUKTOBKY),

— obecrnieunBaeTCsl HAIMYME 3BYKOYCHJIMBAIONICH ammaparypbl KOJUIEKTUBHOTO IOJIb30BAHUS, TIPH
Heo0XoIMMOCTH O0y4arouieMycsi MpeoCTaBiseTCsl 3ByKOYCHIIMBAIOIIAsl anmnapaTrypa UHIUBUYaIbHOTO
MOJIb30BAHNS;

— obecnieunBaeTcsl HaAJIeKaIlMMHU 3BYKOBBIMH CPEICTBAMU BOCIIPOU3BEIeHUSI HH(OpMAIUY;

3) AN AUI C OTPAaHWYCHHBIMH BO3MOXKHOCTSIMH 37I0OPOBBSI, HMEIOIIMX HAPYIICHUS OIMOPHO-
JIBUTATEJIBLHOTO arlapara:

— MUCHMCHHBIE 33/IaHUS BBIOJHSIOTCS HAa KOMITBIOTEPE CO CIEIUATH3UPOBAHHBIM TPOrPAMMHBIM
o0ecrieueHrneM I HaJUKTOBBIBAIOTCS THIOTOPY;

— 0 KeJaHUI0 00yYaloIIerocs 3aJaHusl MOT'YT BBITIOJTHATHCS B YCTHOU (hopMme.

[IporpamMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusmu DeaepasbHOr0 TOCYAapCTBEHHOTO
00pa3oBaTeNbHOIO CTaHAApTa CpeaHero oodmero oOpazoBanus, yTB. I[lpukazom MwuHucrepcTBa
obpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413 u OOIL.
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JlonoJiHeHNsl 1 U3MEHEHHs K pado4eii mporpaMMe QM CHUILITHHbBI
«MaremaTuka»
cnennaabHoCcTh: 09.02.07 UHdopmanuoHHbIe cHCTEMbI H IPOrPAMMHPOBaHHE
KBaJM(puKanus: paspadoTyuk Bed U MyJbTUMEIUNHBIX MPUITI0KEHU I
roz Hayajia noarorosku 2023, 2024 r.

Burecenubie uzmenenus Ha 2024/2025
y4eOHBIN TOT

YTBEPXIAKO
Hexan ¢akynpreTa HHPOPMALMOHHBIX
CHUCTEM U TEXHOJIOTUM
2K.B. Urnarenko
«23» suBaps 2025 ¢

B paGouyro mporpammy BHOCSATCS CIEeIYIOIUE U3MEHEHUS:

6.1. OcHoBHas UTEpaTypa

1. boromosnos, H. B. Marematuka. Anrebpa m Havayna aHanu3a. ba3oBerii ypoBeHb: 10—11
KJIacchl : y4yeOHUK a7si cpeqHero oOmiero obpaszoBanus / H. B. boromonoB. — MockBa : M3narenbcTBo
Opaiit, 2025. — 241 c.— (O6meob6pazoBaTenbpHbiid 1uKI). — ISBN 978-5-534-16084-0. — Texkcr:
anekTpoHHbIH. — URL :https://urait.ru/bcode/568461.

2. T'yces, B. A. Marematuka. ['eomerpus. basoBeiii ypoBeHb: 10—11 kmaccel : yuyeOHUK st
cpeanero obmero obpasosanusi/ B. A. I'yces, U. b. Koxxyxos, A. A. IIpokodbeB. — 2-¢ u3n., ucnp. u
norn. — MockBa : MzmarensctBo [Opaiit, 2025. — 281 c.— (OO06meoOpa3zoBaTeIbHbIN ITUKI). —
ISBN 978-5-534-16085-7. — Texkcrt: anextponnsiii. — URL :https://urait.ru/bcode/568462.

3. boromonos, H. B. Maremaruka : yueOHUK U1l cpeHero mpodeccruoHanbHOro 00pa3oBaHus /
H. B. boromonos, II. U. Camoiinenko. — 5-e u3z., nepepad. u gomn. — Mocksa : M3narensctBo HOpaiir,
2025.— 401 c.— (IIpodeccuonanbroe o6OpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr:
anektpoHHbI. — URL :https://urait.ru/bcode/560677.

4. Maremartuka : y4eOHHK 1Jisi cpenHero npodeccrnonansaoro oopasosanus / O. B. TatapHuKoB
[u nmp.]; monm obOmeit pemakiumeit O. B. TarapaukoBa. — Mocksa : M3marenscTBo HOpaiit, 2025. —
450 c. — (ITpodeccuonanpHoe obpazoBanue). — ISBN 978-5-9916-6372-4. — TekcT: 2IEKTPOHHBIA. —
URL :https://urait.ru/bcode/561259.

6.2. lomotHUTEIBHAS JTUTEPATYPa

1. [unaue, B.C. Maremaruka: y4eOHMK U TPAaKTUKyM JJs CPEIHEro Mpo(ecCHOHATBHOTO
obpazoBanms / B. C. lllunaues ; mon pemakiumerr A. H. TuxonoBa. — 8-¢ wu3a., mepepab. u Aom. —
Mocksa: M3narensctBo FOpaiit, 2025. — 447 ¢. — (IIpodeccuonansHoe o6pazoBanue). — ISBN 978-5-
534-13405-6. — Texkcrt: anexktponHsbiid. URL :https://urait.ru/bcode/560662.

2. baBpun, U.U. Maremaruka : y4yeOHHK M MPAKTUKYM JUISI CpPEIHEro NpoQecCHOHATBHOTO
obpazoBanus / U. U. baBpun. — 2-e uzn., mepepad. u non. — Mocksa : M3natensctBo IOpaiit, 2025. —
568 ¢. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-17016-0. — TekcT: 3MeKTPOHHBIA. —
URL :https://urait.ru/bcode/561217.

3. dopodeena, A. B. MaremaTnka : y4eOHUK IJs1 CpeaHEro mnpodeccuoHanbHOro odpa3oBaHus /
A. B. lopodeeBa. — 3-e u3x., nepepad. u gom. — Mocksa : M3natensctBo FOpaiit, 2025. — 422 ¢. —
(ITpoeccronanbuoe obpazoBanue). — ISBN 978-5-534-19044-1. — Texkct: snexTponHbif. — URL
:https://urait.ru/bcode/561190.

4. IlaBmovenko, 0. B. Maremaruka : y4eOHHK U MPAKTUKYM JUIsL CPEIHETO MPOQecCHOHATBHOTO
obpazoBanwus / 1O. B. ITaBnrouenko, H. III. Xaccan ; mox obmel penakuueit FO. B. [TaBmrouenko. — 5-¢
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u3n., nepepad. u mom. — Mocksa : UsnmarensctBo FOpaiit, 2025. — 219 c. — (IlpodeccuonansHoe

oOpa3oBaHmue). — ISBN 978-5-534-18367-2.
-https://urait.ru/bcode/560931.

Cerenn-KarKazcxuil COLIMANBHBIA MHCTUTVT

Cerenn-farKaz T

Bl ANTC UL

LIEHTP
2024-2025 yuebHbiiron

— Tekcr: 3JIEKTPOHHBIN. — URL

Pabouas mporpaMma nepecMoTpeHa 1 peKOMEHI0BaHa Ha 3aceJaHuU Kadeapbl IPUKIaJHOMN
nHpOpPMATUKU U MaTeMaTuKu oT «17» suBapst 2025 1. mpotokoi Neb

3aB. kadenpoit J.I". JIoBIHHUKOB

Pabouas mporpamMma nepecMoTpeHa u 0j00peHa Ha 3aceianuu yaeOHo-meToandeckot komuccuu OUCT

oT «23» siHBaps 2025 r. npoTokoi Ne5
XK.B. Urnarenko

[Ipencenarens YMK

COT'JTACOBAHO:

3aB. BeINycKaromei kagenpoit [ITMM JI.I. JloBsHHUKOB«23»saHBapsa2025 r.
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