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I[NOACHUTEJIBHAS 3AIINCKA

[Iporpamma o6meobpa3oBarensHON y4deOHON mucimiuinHa «MaTtemarnka: aiareOpa ¥ Hadana
MaTEeMaTHYECKOT0 aHalM3a;, reoMeTpus» (nanee - «MaTemaTuka») MpeaHa3HaYeHa IS U3YYCHUS
MaTeMaTHKH B TPOQPecCHOHANBHBIX oOpa3oBarenbHbIX opranm3anusax CIIO, peammsyrommx
00pa3oBaTebHyI0 NPOrpaMMy CpegHero oOuiero oOpa3oBaHUs B IpefesiaX OCBOSHHS OCHOBHOMN
npodeccruonansHoit oopazoBarenpHoi mporpammel CI1O (OITOIT CITO) Ha 6a3e 0CHOBHOTO 0OIIETro
o0pa3oBaHus TPU TOATOTOBKE KBATU(HUIIMPOBAHHBIX Pa0OUYUX, CIYKAlIUX W CICIHAINCTOB
CPEIHETOo 3BEHa.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuiit ®I'OC cpemnero o0mero ooOpa3zoBaHUS,
MPEIBABISCMBIX K CTPYKTYpE, COACPKAHUIO M PE3yJbTaTaM OCBOCHHS YYCOHOW JAMCIU-TUIMHBI
«Maremartnka», B COOTBETCTBUY C PeKOMEHIausIMH 110 OPTaHU3aIUH ITOTYICHUS CPETHETO 00IIEro
o0pa3oBaHMsl B IpeliesiaX OCBOCHHUSI 00pa30BATEIbHBIX MPOTPAMM CPEIHEro MpogeCCHOHATBHOTO
oOpa3oBanns Ha 0aze OCHOBHOTO 0OIIero oOpa3oBaHHsI C ydeToM TpeOoBaHHMU (eaepantbHbBIX
TOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHJAPTOB M IMOJIydaeMoW Npodecchy WM CHenHuanbHOCTH
cpemHero npodeccnoHaabHOrO 00pa3oBaHus (MHCEMO JlemapraMenTa rocy1apcTBEeHHOM MOTUTHKHU B
chepe moaroToBku padbounx kaapos u IO Munobdpuayku Poccuu ot 17.03.2015 Ne 06-259).

Copneprxanre nporpaMmel «MaTeMaTrkay HaIllpaBlIeHO HA JTOCTIDKEHHUE CISIYIOINX 1eeii:

* obecneueHne cOPMUPOBAHHOCTH MPEACTABICHUHN O COIIHANBHBIX, KYJIbTYPHBIX U
HUCTOPHUYECKUX (I)aKTOan CTAaHOBJICHUA MaTCMAaTHUKU,

* obecneueHne CPOPMUPOBAHHOCTH JIOTHUECKOTO, aJITOPUTMUIECKOTO U MaTEMaTHIECKOTO
MBIIJICHU A,

* obecneueHne cOPMUPOBAHHOCTH YMEHUH IPUMEHSATH NOTY4YCHHbBIC 3HAHUS TP PELICHUU
Pa3IMYHbIX 3ada4;

* oOecnieueHne CQOPMUPOBAHHOCTH TMPEJICTABICHUNA O MaTeMaTHKe Kak 4YacTh oOlie-
YeJI0BEUECKOMN KYJbTYpPbl, YHHUBCPCAJIbHOM A3bIKC HAYKH, IIO3BOJIAIONIEM OIIMUCHIBATH U
M3y4YaTh peabHbIC MPOIECCH U SBICHMS.

B mporpammy BKIIIOYEHO COJAEp)KaHHWE, HampaBlieHHOe Ha (OPMHPOBAaHHE Y CTYICHTOB
KOMIIETEHIIMH, HeoOXomuMbIX mig kadectBeHHOro ocsoeHus OIIOII CIIO na 0a3e OCHOBHOIO
obmiero oOpa3oBaHUs ¢ TIONYYEHHEM CpeAHEro oduiero oOpa3oBaHMS; MPOTPaMMBbl TOATOTOBKH
KBATM(UIIUPOBAHHBIX Pa0OYMX, CIYKalIUX; MPOrPaMMBbI TOATOTOBKH CIICIIUAIIMCTOB CPEIHErO
3sena (IIIIKPC, ITIICC3).

[IporpammMa yueOHOM TUCIMIUIMHBI «MaTeMaTHKay SBISIETCS OCHOBOW JUIS pa3padOTKH padodmnx
MporpaMM, B KOTOPBIX TPOQEeCCHOHANBLHBIE 00pa30BaTEIbHBIE OpPTaHHU3AINH, PEATU3YIOIIHE
o0pa3oBaTeIbHYIO IPOTpaMMy cpeaHero odriiero ooOpa3oBanus B npexaeiax ocsoenus OINOIT CITO
Ha 0aze OCHOBHOTO 0OmEro oOpa3oBaHMs, YTOUYHSIOT COAepXaHWe Y4eOHOro MaTepuana,
MOCJIe/IOBATENILHOCTh €0 M3YUEHHS, paclpe/ieliecHre yU4eOHbIX 4acoB, TEMATHKY pedepaToB, BUIBI
CaMOCTOSITETIFHBIX PA0OT, YYHUTHIBas CIENU(UKY MPOTpaMM TIOATOTOBKH KBATH(DHIIMPOBAHHBIX
pabouux, CcHOyxam@x ¥ CIENUAJINCTOB CpeJHero 3BeHa, OcBaWBaeMoOW mpodeccHun WIN
CHEINaTEHOCTH.

[IporpaMMa MOXXET WCHOIB30BAThCS JAPYTUMH TPOGECCHOHAILHBIMA  00pa30BaTebHBIMU
OpTraHu3alMsIMU, PeaTH3YIOIMMHI 00pa30BaTebHYI0 POTrpaMMy CpeJHero oomiero oOpa3oBaHHs B
npenenax ocBoenus ocHoBHoW OITOIT CIIO nHa 6aze ocHoBHOTO OOmIEero oOpazoBanus (IITIKPC,
MIICC3).



OBIIIASI XAPAKTEPUCTHUKA YUEBHOM JUCIIUTUIMHBI «MatemaTika: anreOpa U Havyaa
MAaTeMaTUYECKOT0 aHAIN3a; TEOMETPHUS

MaremaTtuka  siBiusieTcs  QyHIameHTanbHOW — 00mmieoOpa3oBaTeNbHON — AUCHMIUIMHOW €O
CJIOKUBIIIAMCS YCTOMYMBBIM COJIEPKAHUEM U OOIIUMHU TPEOOBAHHUSIMH K ITOJATOTOBKE 00YYArOIIUXCSI.

B mpodeccronanbHbx  00pa3oBaTeiIbHBIX OpraHU3alMsAX, Pealu3yIoUMX 00pa30BaTEIbHYIO
porpaMmmy cpeanero oomiero odpazosanus B npenenax ocsoerns OIIOIT CIIO Ha 6a3e ocHOBHOTO
o01iero oopa3zoBaHus, U3yUYCHHE MAaTEMAaTHKA UMEET CBOM OCOOCHHOCTH B 3aBUCIMOCTH OT MPO(UIIS
PO ECCHOHATTLHOTO 00pa30BaHUSI.

[Ipu ocBoennn mpodeccuit CIIO u cnemmanmsHOCTE CIIO ecrecTBEeHHO-HAYYHOTO TPOGUIIA
npodeccuonansHoro  obpasoBanus,  crenuaibHoctelt  CIIO  rymanuTapHoro  mpodmist
npoeccuoHanbHOTO 00pa3oBaHMs MaTeMaTHKa u3ydaeTcss Ha 0azoBoMm ypoBHe PI'OC cpemnero
obmiero oopaszoBanusi; npu ocBoeHuu npodeccuii CIIO u cnenmanbaocTelt CIIO TexHUYeCKoro u
CONMATHHO-3KOHOMHYECKOTO TPOQHIIeit TPpodheCCHOHATEHOTO 00pa3oBa-HIsl MaTeMaTHKa U3y9aeTcs
Oonee yrmyOneHHO, Kak TpoQuibHas y4yeOHas JUCUUIUIMHA, YYWUTHIBAIOMIAS CHEHUPUKY
OCBaMBAEMBIX MPOGECCHI WITH CIIEIUATEHOCTEH.

3TO BBIpAXKACTCSI B COICPKAHUM OOYYCHHsI, KOJHYECTBE YaCOB, BBIICISICMBbIX Ha H3Yy4YCHUEC
OTACIBbHBIX TEM MNPOTrpaMMEI, FHY6I/IHC HX OCBOCHHA CTyACHTaMH, O6’beMe n XapakKTepe
MPaKTUIECKUX 3aHSATHH, BUJaX BHEAYIUTOPHOW CAMOCTOSITEIBHON Pa0OTHI CTYICHTOB.

OoOniue ey U3ydeHUss MaTeMaTHKH TPAJIUIUOHHO PEATU3YIOTCS B YSThIPEX HAMPABICHUSX

1) obmiee mpencTaBieHne 00 HIEAX U METOAAX MAaTEMAaTUKU;

2) UHTEIVIEKTYalbHOE Pa3BUTHE;

3) oBnageHre HEOOXOAUMBIMU KOHKPETHBIMH 3HAHHUSIMA M YMEHUSIMH;

4) BocuTaTENbHOE BO3/IEHCTBHE.

[Mpodpunuzanms neneli MaTeMaTHYECKOTO O0pa30BaHUSI OTPAXKACTCS HA BHIOOPE MPUOPUTETOB B
opraHuzanuyd  y4eOHOW  JEATENbHOCTH  OOydvarommxcs. JInsg  TEeXHHYECKOro,  COIMAJbHO-
SKOHOMHYECKOTO TMpoduiei npodeccruoHanbsHOro 00pa3oBaHus BBIOOp IeNieid cmenaercs B
MParMaTU4YeCcKOM HANpPaBICHUHU, MPEIYyCMATPHBAIONIEM YCWJICHHE W pacCIIUpEHHE TMPUKIATHOTO
XapakTepa U3y4CHUs MATEMATUKHU, HpeI/IMyHICCTBeHHOI\/'I OpHUCHTa-IMKU Ha aJII‘OpI/ITMI/IqCCKI/II\/'I CTUJIb
MO3HABATENILHON  JICATENIHOCTH. [T TYMaHHTapHOTO W E€CTECTBEHHO-HAYYHOrO MpoguieH
npodeccnoHanbHOro0 00pa3oBaHus OoJiee XapaKTepHBIM SIBISIETCS YCHIIEHHE OOIIEKYIbTYPHOM
COCTABIIAIONICH YyUeOHOW MUCIMIUIMHBI C OPHEHTA-I[HeH Ha BHU3YaJIbHO-OOPA3HBIM M JIOTHUCCKUI
CTHIIH y4eOHOW paOoTHI.

N3yuenne wmaTeMaTWku Kak TpOQGUIBHON 001e0o0pa3oBaTebHON y4eOHON IHUCIUILINHBI,
YUUTHIBAIOIIEH crieuduKy ocBauBaeMbIx cTyaeHTamu npodeccuii CI1O unu crienansroctu CI10,
obecrieunBaeTCs:

* BBI60pOM Pa3JIMYHbIX NOAXOA0B K BBEICHUIO OCHOBHBIX HOHHTHﬁ;

* (opMHUpOBAaHHEM CUCTEMBI YUCOHBIX 3a/IaHUM, 00eceurBaromx 3GdekTuBHOE

OCYIIECTBIICHNE BHIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* oOoramieHHeM CIIeKTpa CTHIIEH Y4eOHOH AESTENbHOCTH 3a CYET COTJIACOBAaHUS C BEAYIIUMH
JeSITEIbHOCTHBIMH XapaKTePUCTUKAMK BEIOpaHHOH mpodeccuy / CrielHaIbHOCTH.

[MpodunpHas cocTaBisIONIAs OTPaKaeTCs B TPEOOBaHUAX K MOJATOTOBKE OOYUAIONINXCS B YACTH:

* 00mIel CUCTEMBI 3HAHH: COAEpKATEIbHBIC TPUMEPHI UCIIOIB30BAHIS MAaTEMAaTHICCKIX Ui
1 METOJIOB B IPO(ECCHOHATIBHOM IS TETHHOCTH;

* YMEHWIl: pa3ianyune B ypoBHE TPEOOBAaHUH K CIIOKHOCTH MPUMEHSIEMBIX aJTOPUTMOB;

* TPAKTUYECKOTO HCIOIB30BAHMUA MPHOOPETEHHBIX 3HAHWH M YMEHHH: WHINBHIYaJTbHOTO
y4eOHOTO OIbITa B TOCTPOCHUH MaTeMAaTUYECKUX MOJIeIeH, BBIMOJIHEHUH UCCIIEI0BATEILCKUX
MIPOEKTOB.

Takum oOpazoMm, peanmzamus CcoAepX)aHUS Y4eOHOH TUCIUIUIMHBI OPHEHTHPYET Ha
MPUOPUTETHYIO POJIb MPOLECCYaTIbHBIX XapaKTePUCTUK yuyeOHOW padoThl, 3aBUCSIIMX OT MPO(UIIS
nMpo(eCCHOHAIBHOIO  O0pa30BaHMsA, IMOJYYCHHS  OIbITA  KCIIOJIB30BaHUSA  MAaTEMAaTHKH B
coJiepKaTeNbHBIX M NpO(ecCHOHANFHO 3HAYMMBIX CUTYAIMSX I10 CPaBHEHHIO ¢ (OpMabHO-
YPOBHEBBIMH Pe3yJIbTaTUBHBIMH XapaKTEPUCTUKAMH O0YUICHUSI.

Conepxanne y4eOHOHW JUCHUIUIMHBI — pa3padOTaHO B  COOTBETCTBUH C  OCHOBHBIMH
COACPKATCIbHBIMU JIMHUAMU 06yquI/151 MaTEMAaTHUKCE:



* anrebpanyeckas JHMHHUS, BKIIOYAIOUIas CHUCTEMAaTH3aLMIO CBEICHHH O YHCIaX; H3y4eHHE
HOBBIX W 00OOINEHHE paHee HM3YYCHHBIX orepanuil (BO3BEJCHHE B CTEINCHb, W3BJICUCHUE
KOpHSI, JIoTapu(MHUpPOBaHHUE, CHHYC, KOCHHYC, TAHI'€HC, KOTaHTeHC W OOpaTHblE K HHM);
W3y4eHHE HOBBIX BHJOB YHCJIOBBIX BBIPAKEHWH © (OPMYI; COBEpIICHCTBOBAHHE
MPAKTHYECKUX HABBIKOB M BEIUYUCIUTEIBHON KYJIBTYPBI, paCIINpPEHHE
M COBEPIICHCTBOBAHUE aNredpanyecKoro ammnapara, CQOpMHUPOBAHHOTO B OCHOBHOH ILIKOJIE, U
€ro IMpUMEHEeHNE K PEIICHII0 MATEMAaTHIYECKUX W IPUKIAIHBIX 331a9;

* TEopeTUKO-(QYHKIMOHANbHAS JIMHUS, BKIIOYAIOUIas CUCTEMAaTH3alUI0 W  pacllupeHHe
CBeIEHM O (QYHKIHUIX, COBEpPIICHCTBOBaHME TpapHUUecKHMX YMEHHH; 3HAKOMCTBO C
OCHOBHBIMH HJAESIMH W METOJaMH MaTeMaTHYeCKOTO aHajwm3a B O0beMe, IO3BOJISIOIIEM
WCCIIEIOBATh dJIEMEHTAapHbIE (PYHKIIMK U PelIaTh MPOCTEHIITNE TeOMETPUIECKIE, (PU3NIECKIE
Y ApyTHUE MPUKIIAIHBIE 33a4H;

* JMHUS YpaBHEHHWH M HEPAaBEHCTB, OCHOBAaHHAas Ha TIOCTPOGHHMH U HCCICIOBaHUH
MaTeMaTHYECKUX  MOJENIeH, TMepeceKaromascss ¢  aureOpandeckod ©  TEOpEeTHKO-
(OYHKIIMOHANPHON JHHUAMH W BKJIIOYAIONIAS PAa3BUTHE M COBEPIICHCTBOBAHWE TEXHUKH
anredpandeckux TMpeoOpa3oBaHU ISl PEIICHUs YpaBHEHWH, HEPaBEHCTB W CHCTEM;
(hopMHpOBaHUE CIIO-COOHOCTH CTPOUTH U HCCIIEAO0BATh MIPOCTEHIIINE MATEMATHIECKUE MOJICITN
IIpU pCIICHUHU NPUKIIAJHBIX 3a/ia4, 3aJa4 U3 CMCKHBIX U CIICHHUAJIbHBIX AUCHUIIIINH,

* TEOMETpHYECKas JIMHUS, BKIOYAONAS HATJIATHBIE TPEICTABIEHUS O MPOCTPAHCTBEHHBIX
¢urypax W u3y4eHHE HX CBOHCTB, (OPMHPOBAHHE W PA3BUTHUE MPOCTPAHCTBEHHOTO
BOOOpaKEHUsI, Pa3BUTHE CIIOCOOOB T€OMETPUIECKUX N3MEPEHHH, KOOPIMHATHOTO
N BCKTOPHOT'O METOAOB JJId PCIICHUA MAaTCMAaTUYCCKUX U MPUKIIAIHBIX 3a1a4,

* CcTOXacTW4ecKas JHMHHS, OCHOBaHHASA HA Pa3BUTUN KOMOWHATOPHBIX YMEHHA, TIPEACTABICHHHA
0 BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIET0 MUPA.

Paznmensl (TeMBbl), BKIIOYCHHBIE B COJEpXKaHWME yY4eOHOW AMCIUTUIMHEI, SBISIOTCS OOIMMME IS
Bcex mpoduiel NpopecCHOHAILHOTO 00pa3oBaHUS M INPH BCeX O0ObeMax yd4eOHOro BPEMEHU
HE3aBHCHMO OT TOTO, SBIISETCS JTK yueOHas nuciuiuimHa «MaTtematnkay 0a30Boi min mpo(UiIbHOH.

B mpuMepHBIX TeMaTHYECKHX IIaHaX MPOrpaMMBbl YIeOHBIH MaTepual MpeICcTaBiIeH
B (hopMe yepenyromerocs pa3BepThIBAHNS OCHOBHBIX COJAEPKATEIbHBIX JIMHHUN (anrebpanmyecKoi,
TEOPETUKO-(OYHKITMOHAIBHOMN, ypaBHEHUI M HEPaBEHCTB, '€OMETPHUECKOM, CTOXaCTUYECKOM), YTO
MO3BOJISIET THOKO WCIONB30BaTh WX PACTONOKEHHE M B3aMMOCBSI3b, COCTaBISTH pabouuii
KaJICHJapHBIN TUIaH, MMO-Pa3HOMY Yepelys y4eOHble TeMbl (TJaBbl yueOHUKA), YUUTHIBAs TPOQUIH
npoeccHoHaNbHOTO  0oOpa3oBaHms, crenuduky ocBamBae-mMoir mpodeccun CIIO  wm
cnenuanbHocTH  CIIO, rnyOuHy wW3y4eHHs MartepHala, ypOBEHb IOJTOTOBKH CTYIEHTOB 10
MpeIMeTYy.

[Ipennaraemple B MPUMEPHBIX TEMATUYECKUX IUIAHAX pa3Hble O0BEMBI y4eOHOTO BpPEMEHHU Ha
HU3YUCHHUC O,Z[HOI7[ A TOM K€ TEMBI PEKOMECHAYETCA HMCIIOJb30BaTh JId BBIIIOJIHCHHUA pPa3-JIMYHBIX
y4eOHBIX 3amaHuil. Tem camMbIM pa3nuuus B TpeOOBaHUSAX K pe3ysbTraTaM OOY4YEeHHs MPOSBSTCS B
YPOBHE HABBIKOB IO PEUICHUIO 32/1a4 U ONBITE CAMOCTOSTEIbHOM PabOTHI.

Wzyuenne oOmeoOpazoBaTenbHOW yUeOHOW AMCHUIUIMHBI «MareMaTuka» 3aBepliaeTcs
MOJIBEICHUEM UTOTOB B (hOpMe dK3aMeHa B paMKaxX MPOMEXYTOYHOM aTTeCTalllu CTYICHTOB
B niporiecce ocBoeHust ocHoBHOM OITOIT CIIO ¢ momyueHueM cpeHero ooiero o0pa3oBaHus
(IITIKPC, TITICC3).

B paznene nmporpammer «Conepskanue yueOHON AVCHMIDIMHBD) KypCHBOM BBIJIEIEH Ma-Tepua,
KOTOPBIM NpPH M3yYEeHHH MaTEeMaTHKH Kak 0a30Boi, Tak M NpouiIbHOM y4eOHOH AMCLUILIUHEIL,
KOHTPOJIIO HE TOJIEHKHUT.

MECTO YYEBHOU JJUCLIUIIIMHBI B YYEBHOM ITJIAHE

VYuebnas aucuuminaa «MaremaTnka: anreOpa U Hadaja MaTeMaTHUECKOTO aHaIn3a; TeOMETPHD
SBJSIETCSL  y4eOHBIM  MpEeaMEeTOM  00s3aTelbHON mpenMeTHOW obmactn «MaTtemaTuka U
uHpopmaruka» OI'OC cpeauero obuiero oOpa3oBaHUs.

B npodeccronanbHbx  00pa3oBaTeNIbHBIX OpPraHU3alMAX, PeaU3yIOUIMX 00pa30BaTEIbHYIO
nporpaMmy cpeniHero oomiero oopazosanust B npezaeiax ocsoenus: OITOIT CITO Ha 6a3e 0CHOBHOTO
obiiero oopazoBanus, yueOHas TUCIUIUINHA «MaTeMaTHKa» H3yqaeTcs
B obmeoOpasoBatenbHoM 1mkie ydeOHoro tuaHa OIIOII CIIO na 0a3ze ocHOBHOro o0O1Iero
o0pa3oBaHus C molydeHueM cpegaero oobmero oopasosanus (IITIKPC, ITTICC3).

B yueOnbix mmanax [MIIKPC, IIICC3 yuyebnas aucumimiviHa «MaTeMaTHKa» BXOAHWT B COCTaB
001X 00111e00pa30BaTEIbHBIX YUCOHBIX TUCIMILINH, (POPMUPYEMBIX M3 00S3aTSIbHBIX



npenMeTHbIX obnacteit ®I'OC cpennero odIero oopazosanusi, st npodeccuii CI1O mn
cnernuansHocTeit CITO cooTBeTCTBYOMIETO PO It IPoheCCHOHAIBHOTO 00pa30BaHHS.

PE3VJIbTATBI OCBOEHUS YUEBHOM JUCLIUITJIMHBI

OcBoecHue COACPIKAHUA y'-IC6H0fI JHUCIHUILINHBI «MaremaTHKa»y 00€CIeUnBaET JOCTHKCHHUC
CTYACHTAMU CICAYIOIIUX pe3y/ibmamoes:.

JUYHOCHIHBIX .

— c(hOpMHPOBAHHOCTH IIPEICTABICHUI O MaTEeMAaTHUKE KaK YHHBEPCAJIbHOM S3bIKE HAYKH,
CpeICTBE MOAEIMPOBAHUS SIBJICHUH U IIPOLIECCOB, HAESIX U METOAAX MAaTEeMaTHKH;

— TIOHMMaHWE 3HAaYMMOCTH MaTeMaTHKH [Jis Hay4YHO-TEXHHYECKOTO  Mporpecca,
c(hOpMHUPOBAHHOCTH OTHOLICHHUS K MAaTEMAaTHKE KaK K YaCTU OOIIEUeI0BEUECKON KYIbTyphl
Yyepe3 3HAKOMCTBO C UCTOPUEH Pa3BUTHUS MAaTEMAaTHKH, YBOIIOIMEH MaTeMaTHUECKUX HIIEH;

— Pa3BUTHE JIOTHYECKOI'0 MBIIUIEHUS, IPOCTPAHCTBEHHOTO BOOOPAKEHUS, aJIrOPUTMUIECKOM
KyJIBTYPbl, KPUTHYHOCTH MBIIIICHUS Ha YpOBHE, HeOOXoAMMOM s Oynyiien
pohecCHOHANBHON NEATENbHOCTH, IS IPOIOJDKeHH 00pa30BaHus U caMO00Pa30BaHHUS;

— OBJIAACHUEC MATCMATUYCCKUMH 3HAHUAMHU U YMCHUSMU, HGO6XOILI/IMI)IMI/I B HOBCGI{HCBHOﬁ
JKU3HH, [UII OCBOCHHMS CMEXHBIX €CTECTBEHHO-HAYYHBIX MAUCLMIUIMH W AUCLUILIMH
po(heCCHOHANBHOTO IUKIIA, U IMOJydeHUs 00pa3oBaHUs B OOJACTIX, HE TPEOYIOIIIX
yrIyOJICHHOW MaTeMaTHYeCKOH MOIrOTOBKHY;

— TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHHMIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSHKEHUU BCEH JKM3HU; CO3HATENbHOE OTHOIICHNE K HEMIPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBHUIO YCIIEIIHON MPO(EeCCHOHATBLHON U OOIIECTBEHHOMN IeATEIbHOCTH;

— TOTOBHOCTh M CHOCOOHOCTH K CaMOCTOSITEIbHOH TBOPYECKOW W OTBETCTBEHHOM
JEeSITeTbHOCTH;

— TOTOBHOCTb K KOJUICKTHBHOM paboTe, COTPYyIHHYECTBY CO CBEPCTHHKAMU B
o0Opa3oBarenbHON, OOIIECTBEHHO MOJE3HOW, y4eOHO-HCCIeN0BaTENLCKOM, MPOSKTHOW U
JpYIrux BUAAX AESATEIbHOCTH;

— OTHOUICHHE K MPO(EcCHOHATBHON AEATEIILHOCTH KaK BO3MOXKHOCTH y4YacTHsl B PEHICHUH
JIMYHBIX, OOILIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOLICHAIIMOHATIBHBIX IPOOIIEM;

MemanpeomMemmuix.

— YMEHHE CaMOCTOSTEIbHO ONpEeNeNiTh LEIH JACATENBHOCTH W COCTaBJISATh IUJIaHBI
JESITEIbHOCTH; CAMOCTOSITENbHO OCYIIECTBIISITh, KOHTPOJIMPOBAaTb M KOPPEKTHPOBATbH
JeSITeIbHOCTD; UCIOJIB30BaTh BCE BO3MOXKHBIE PECYPCHI Ul JOCTHKEHHS IOCTABICHHBIX
Heneil M peanu3allMd IUIAHOB JESTENbHOCTH; BBIOMpAaTh YCIEIIHBIE CTPaTerdH B
Pa3JINYHbIX CUTYallUAX,

— YyMEHUE NPONYKTUBHO OOMIAThCS M B3aMMOJEIHCTBOBATH B IPOLECCE COBMECTHOM
ACATCIIBHOCTH, YUYHWUTBIBATH IMO3MIHUU APYTHUX YYaCTHUKOB JC€ATCIBHOCTH, B(llq)eTI/IBHO
paspemiatb KOH(QIUKTHL;

— BJQJICHWE HaBBHIKAMHU TI03HABATENIbHOM, Yy4eOHO-HCCIIEIOBATENbCKOM W TMPOEKTHOM
JeSITeIbHOCTH, HABBIKAMU pa3pelieHuss npoOieM; CIOCOOHOCTh W TOTOBHOCTH K
CaMOCTOSITETIbHOMY IIOMCKY METOJOB PELICHUS MPAaKTUYEeCKUX 3a/4ad, NPUMEHEHHIO
Pa3INYHbIX METOAOB ITIO3HAHUA,;

— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEIbHOW WH(POPMALMOHHO-TIO3HABATEIbHOM
JACATCIIBHOCTH, BKJIFO4ast YMECHHE OPHUCHTUPOBATHCA B Ppa3INYHbIX HNCTOYHUKAX
MH(QOPMAaIUK, KPUTUIECKH OLIEHHBATH U MHTEPIPETUPOBATH HHPOPMALHIO, MTOTYYaeMYIO
U3 Pa3IMYHBIX UCTOUHUKOB;

— BJIaJCHUC A3BIKOBBIMU CPEACTBAMU: YMCHHUE SACHO, JIOTUYHO M TOYHO H3jiaraTb CBOIO TOYKY
3pEHHMS, UCIIONB30BATh aIeKBATHBIC S3bIKOBHIE CPEACTBA;

— BJIaZICHUE HABBIKAMH MTO3HABATEIbHON PeIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX ACHCTBHUN
Y MBICIUTEIbHBIX HPOLECCOB, UX PE3YyJIbTaTOB M OCHOBAHW, TPAHUI] CBOETO 3HAHUS U
HE3HAHUs, HOBBIX ITO3HABATCIIbHBIX 3aJla4 U CPEACTB IJIA UX TOCTHIKCHUSA

— IIeJIeYCTPEMJICHHOCTh B TOWCKAaX M MPUHSITHH PEIICHHA, COOOPa3UTENbHOCTh U MHTYHIINA,
Pa3BUTOCTH MPOCTPAHCTBEHHBIX Hpe}lCTaBJ’IeHHﬁ; CHOCO6HOCTL BOCIIpUHHUMATBh KpacoTy u
TapMOHUIO MHPA;



*  HNpeOMEemHbIX:

— c(hopMUPOBAHHOCTH MIPEACTABICHUIH O MAaTEeMAaTHKE KaK YaCTH MUPOBOH KYJIbTYpBl U MECTE
MaTEeMaTHKH B COBPEMCHHOW IIMBIJIM3AIlUU, CHOCO0axX OMHCAaHUS SBICHUN pPeasbHOro
MHpa Ha MaTEMaTUYECKOM SI3bIKE;

— c(QOpPMHPOBAHHOCTh TPEACTABICHUA O MATEeMAaTHYECKHX MOHATHAX KaK BaKHEHIIHMX
MAaTeMaTUYECKUX MOJENAX, MO3BOJISIOMIMX OMUCHIBATh W M3Yy4yaTh pa3HbIE MPOLECCHl U
SIBJIEHWA; TMOHMMAHHWE BO3MOXXHOCTHM AKCHOMATHYECKOI'O IOCTPOCHUS MAaTeMaTHYECKHX
TEOpUi;

— BJIAJACHHE METOJAMHU JOKA3aTEJIbCTB U AJITOPUTMOB PELICHUS, YMEHUE WX MPUMEHSTH,
MPOBOAUTH JOKAa3aTENbHBIE PACCYKICHHS B XO/I€ PELICHUS 3a4aY;

— BJAJCHUEC CTAaHAAPTHBIMM IpPUEMaMHU PEIICHHUS PALMOHAIBHBIX WU HPPALMOHAIBHBIX,
MIOKAa3aTeNIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUI U HEPABEHCTB, HX CHUCTEM;
WCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX MPOrpaMM, B TOM 4YHUCJE [Ji1 NOUCKAa IyTH
peLIeHs U WUTOCTPALMY PELICHUS] YPABHEHUN U HEPABEHCTB;

— ¢(hOpMUPOBAHHOCTh TIPEACTABICHUH 00 OCHOBHBIX MOHATUSAX MAaTEMAaTHUYECKOTO aHAIIM3a U
WX CBOICTBax, BIAJCHWE yMEHHEM XapaKTepu30BaTh TOBeAeHHEe  (DYHKITHI,
HCII0JIb30BAHUE MOMYYEHHBIX 3HAHUM JJIs1 ONUCAHUS U aHAJIM3a PEaJIbHbIX 3aBUCUMOCTEH;

— BJIQJICHUE OCHOBHBIMHM MOHSITUSIMU O IUIOCKHX M IPOCTPAHCTBEHHBIX T'€OMETPHYECKUX
¢urypax, HuX OCHOBHBIX CBOWMCTBax; C(OPMHPOBAHHOCTH YMEHHUS pPaclO3HABaTh
reoMEeTpUYEeCKUe (UTYphl Ha YepTeKaxX, MOJICISIX M B PEalbHOM MHpE; NMPUMCHECHUC
M3YYEHHBIX CBOWCTB reoMeTpuueckux puryp m hopMyn Aisl pelieHds Te€OMETPUIECKHIX
3a/1a4 U 337]a4 C IPAKTUYECKUM COJICPKaHHUEM;

— ¢(hopMHUPOBaHHOCTH TIPEACTABIECHUI O MpoIeccax M SBICHUSIX, UMEIOIINX BEPOSITHOCTHBII
XapakTep, CTATUCTUUYECKUX 3aKOHOMEPHOCTSIX B PEaTbHOM MHpPE, OCHOBHBIX IMOHSITHSIX
3JIEMEHTapHOM TEOPUM BEPOSITHOCTEN; YMEHUN HAXOAUTh WM OLIEHUBATH BEPOSITHOCTH
HACTYIUICHHS COOBITHI B TPOCTEHININX MPAKTUYECKHX CHUTYaIlsIX W OCHOBHBIC
XapaKTEPUCTHKU CIIy4aHbIX BEINYUH;

— BIJIaJICHUE HABBIKAMH HCIIOJIb30BAHUSI T'OTOBBIX KOMIBIOTEPHBIX INPOrpaMM IPU PELICHUU
3a/a4.

COJIEP)KAHUE YYEBHO! JIMCLIUTIJIMHBI

Bgenenue

MaremaTka B HayKe, TEXHUKE, IKOHOMHUKE, MHPOPMAIIMOHHBIX TEXHOJOTUSX M MPaKTHYECKON
nestenbHOcTH. Llenmm u 3agaum W3ydeHWs: MaTeMaTUKH npu ocBoeHun npodeccuit CIIO wu
cnenuanbHocTeit CIIO.

AJITEBPA
Paszsumue nousmus o yucne

Llenbie u paunoHanbHbIe yncia. [lelicTBUTENbHbBIE YHCHa. [Ipubnusicentvle 8bI4UCIEHUSL.

Komnnexcnuie uucna.
Kopnu, cmenenu u noeapugmul

Kopau um crenenn. KopHu HaTypalbHOM cTenmeHM W3 uMciaa M UX cBoilctBa. CremeHH ¢
palMoHANBHBIMKM [TOKa3aTeNsAMU, HMX cBOMCTBA. CTenmeHW ¢ JAEHCTBUTENBHBIMU IOKAa3aTEIsIMU.
Csoticmea cmenenu ¢ 0elicmeumensHulM noKazamenem.

Jlorapudm. Jorapudm uucaa. OcHOBHOE jorapuMUIecKoe TOXKIAESCTBO. JlecITHIHbIC
U HarypanbHble Jorapudmel. [IpaBuna geticTuii ¢ norapudmamu. [lepexosr K HOBOMY OCHOBaHHIO.

IIpeodpazoBanne anredpamyveckux BbIpamenuil. I[IpeoOpasoBaHne  palMOHAJBLHBIX,

MPPaLMOHANBHBIX CTETIEHHBIX, TIOKA3aTENbHBIX U JIOrapU(PMUIECKUX BBIPAsKEHHH.

Ilpakmuueckue 3anamus

ApudmeTryeckre NEMCTBUS HAJ| YACIaMH, HAXOXKJCHUE MPUOIMKEHHBIX 3HAYCHUI BEIUYUH U
MIOTPETIHOCTEN BRIYUCIEHUH (a0CONIOTHOI 1 OTHOCUTEIHHOMN), CPABHEHNE YHCIOBBIX BBIPAKEHH.



Breruuciienue u cpaBHeHrE KOpHEN. BhINoIHEHNE pacueToB ¢ pajuKaiamMu.

Pemenue uppairioHalibHbBIX ypaBHeHUM. HaxoxieHre 3HaUeHUH CTENeHeN ¢ paluoHaIb-HbIMU
nokasarensimu. CpaBHeHue crerneHeil. [IpeoOpa3zoBaHus BBIpaKCHHI, COACPIKAINIUX CTEIICHU.
Pemienue mokazatenbHBIX YpaBHEHUM.

Pemenne mpukiTagHbIX 3a/1a4.

Haxoxnenne 3HaueHwWil yorapudma MO TPOU3BOIBHOMY OCHOBaHHWIO. I[lepexom oT omuHOTrO
OCHOBaHHMS K JpyroMy. Brwramcimenme u cpaBHeHue jorapudmoB. JlorapudmmpoBanne wu
MOTEHIIUPOBAHUE BBHIPAKCHUM.

[TpubnrkeHHBIE BEIYUCIICHUS W PEIICHUS MPUKJIAIHBIX 3a/1a4.

Pemenue norapupMudeckux ypaBHCHUN.

OCHOBbBI TPUT'TOHOMETPUN

OCHOBHBIE TOHATHSA
Panunannas mepa yria. BpamarensHoe neumxkenue. CHHYC, KOCHHYC, TaHT€HC M KOTAHI€HC
qucia.

OCHOBHbIE TPUTOHOMETPUYECKHE TOKAECTBA
®opmynst npuseneHusa. Gopmyiel cnoxeHua. OopMyiel yaIBOCHUS Dopmyasbl HOJOEUHHO20
yena.
[MpeoOpazoBanus MPOCTEHITNX TPUTOHOMETPUIECKUX BBIPAKCHUN
[IpeoOpa3oBanre CyMMBI TPUTOHOMETPUUYECKUX (YHKIMH B MPOM3BEIEHUE U MPOU3BEICHUS B
CyMMYy. Buipaoicenue mpuzonomempuieckux yHkyutl uepez manzenc nojl08UHHO20 apeymMenma.

Tpuronomerpuieckre ypaBHEHHs 1 HEPaBEHCTBA

[Ipocreiimne  TpUrOHOMETpPUYECKHE  YpaBHEHUA. [Ipocmetiwiue  mpuecoHomempuieckue
HepageHcmed.

Oo0paTHble TpUroHOMeTpHYeckMe (YHKIMHM. ApPKCHUHYC, apKKOCHHYC, apKTaHIEHC.

IIpakmuueckue 3anamus

Panmannbiii MeTon M3MepeHHUs! YIJIOB BpallleHHs M CBS3b C TpagycHoi Mepol. OCHOBHBIE

TPUTOHOMETPUYECKUE TOKIECTBA, (POPMYIIBI CIIOKEHHS, YABOCHHS, IIPE00-
pa3oBaHHWE CYMMBI TpPUTOHOMETPHYECKMX (YHKIMH B TPOU3BEJCHUE, MpeodOpa3zoBaHUE
MPOW3BENIEHUs] TpUTOHOMEeTpudeckux (yHKIM B cymmyro llpocrelimie TpUroHOMETpUYECKHE
YpaBHEHUS U HEPaBEHCTBA.

O6patHbie TpUrOHOMETpUYeCKHEe PYHKIMH: apKCHHYC, ApKKOCUHYC, apKTaHTEHC.
OyHKIMH, MX CBOHCTBA U IpadUKU

®yakmun. O0JaCTh ONPEJCICHUS U MHOXKECTBO 3HAYCHUH; rpaduk (yHKIMH, TOCTPOSHHE
rpadukoB (GyHKIWH, 3aJaHHBIX Pa3IMYHBIMU CTIOCOOaMHU.

CaoiictBa  ¢ynknuu. MOHOTOHHOCTh, YETHOCTh, HEUETHOCTh, OTPAHUYCHHOCTb,
MEPHOANYHOCTh. [IpoMexyTkn Bo3pacTaHus U yOBIBaHUS, HANOOJbIIIEE W HAUMEHbIIIEe 3HAYCHHUS,
TOUKH dKcTpemyMma. ['padudeckas nHTepriperanys. [IlpuMepsl GyHKIIMOHAEHBIX 3aBUCUMOCTEHN B
pealbHBIX TpoIleccax M SBICHUsX. Apudmerndeckue onepanud Haj QyHKmsMu. CroxxHas
byHKIHs (KOMIO3ULM). [lonsmue o HenpepvbleHoCmu (YHKYUU.

Oopartusble pynkuum. Odracms onpedenenus u 061acms 3HAYEHUN 0OPAMHOU QYHKYUU.
TI'paghux obpammnoil ¢pynrxyuu.

CreneHHble, IOKa3aTeIbHbIC, JJOrapu(pMUICCKHE U TPUrOHOMeTpuueckue GyHkiuu. O0paTHbIC

TPUTOHOMETpUYECKue PpyHKIMN

Onpenenenus GyHKIMMA, HX CBOKCTBA U TpaUKH.

[IpeobpazoBanus TpadukoB. IlapamienpbHBIA TEPEHOC, CHUMMETPUS OTHOCHUTENIBHO OCei
KOOpPJMHAT U CUMMETPHSI OTHOCUTEIBHO Havasla KOOPAUHAT, CAMMETPHSI OTHOCUTEIIBHO MPSIMOH Y
= X, pacTsDKEHHUE U CXKAaTHE BAOJIb OCEN KOOpAUHAT.

Ilpakxmuueckue 3anamus

[Ipumepsl 3aBHCHMOCTEH MEXIy IEPEMEHHBIMH B pEIbHBIX IIPOLECCaX U3 CMEXKHBIX
muctuiind. Onpenenenne ¢yHkuuid. Iloctpoenue u urenue rpadukoB GpyHkuuid. MccnenoBanue
¢ynkumu. CBoiicTBa NMHEHHOH, KBagpaTHYHOH, KYCOUHO-TMHEHHOH © JApOOHO-THMHEHHOMN
¢ynkumnii. HempepreiBHble 1 nepuoanyeckue pyHkuu. CBoiicTBa U TpauKH CHHYcCa, KOCHHYCA,



TaHreHca U KotanreHca. OOparHble QyHKIMKM W X rpadukd. OOpaTHBIE TPUTOHOMETPHUYCCKUE
¢ynkumu. IlpeoOpazoBanusi rpaduka ¢yHkoun. ['apmonmudeckue konebanus. IlpuknanHbie
3aJaun.

[loka3arenbHble, TorapupmMudecKre, TPUTOHOMETPUIECKUE YPABHEHUS U HEPAGEHCMEA.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IocnenoBarenbHocTH. CriocoOBbl 3aJaHusl W CBOWCTBA YHCIIOBBIX IIOCIIEIOBATEIBHOCTEH.
Ionsmue o npedene nocredosamenvrocmu. Cywecmeoganue npeoera  MOHOMOHHOU
oepanuuennol  nocireoogamenvHocmu. CyMMHpOBaHHE TIOCIEAOBaTelIbHOCTEH. beckoHeuHO
yOBIBatoIIasi reoMeTpu4ecKast IpOTPECCHs U €€ CyMMa.

IpousBoanas. [Tonstue o npon3BoIHON GYHKIUH, €€ TEOMETPUUECKUN U PU3NUECKHH CMBICI.
VYpaBHeHue kacatenbHOU K rpaduky ¢yHkunu. [Ipon3BonHbIe CyMMBI, pa3HOCTH, IPOU3BEICHN,
yactHble. [Ipon3BoAHBIE OCHOBHBIX 3JeMEHTapHbIX (yHkumi. [IpumMeHeHne HpPOM3BOAHON K
WCCIIEIOBaHNI0 (YHKIMA W TIOCTPOSHHIO TpadukoB. [Ipouzgoousie obpamuou QyHKyuu u
KOMRO3UYUU QYHKYUU.

IIpuMepsl WCHONB30BaHMA MPOWU3BOAHOM ISl HAXOXKACHHA HAWIydlIer0 pEIICHUS B
NPUKIAIHBIX 337a4dax. Bropas mnpousBojaHas, e€¢ TEeOMETPUYECKUH W (DU3NYECKUH CMBICIL.
Haxoxaenue ckopocTu Ut poriecca, 3a1aHHOT0 GOpPMYIION U IpaduKOM.

IlepBooOpa3Hass u uHTerpaj. I[lpumMeHeHue OmpeneIeHHOr0 WHTErpaiga Juisl HaxXOKICHUS
IUIoIaAn KpuBoNMHEHHOH Tpanenuu. Popmyna Heiotona-JleliOnuna. Ilpumepsl mpuMeHeHHUs
WHTErpana B (U3UKE U TECOMETPHH.

IlIpakmuueckue 3anamusn

UucnoBast MOCIeI0OBaTEIbHOCTh, CHOCOOBI €€ 3aJaHus, BBIUMCICHHS UICHOB IOCIEA0-
BatenpHOCTH. lIpemen mocnenoBarenbHOCTH. beckoHeuHo —yObIBaromasi TIeoMeTpUdecKas
MIpOTrpeccHs..

IIpousBoaHAs: MEXaHUYECKUM U TEOMETPUYECKUI CMBICII IIPOU3BOIHOM.

YpaBHeHHe KacaTenbHOHN B 001ieM Buze. [IpaBuna u popmynsl quddepeHnnpoBanus, TadIuma
MPOM3BOJHBIX AJIEeMEHTapHbIX (yHKUWH. MccnenoBanne (yHKIMU C TIOMOLIBIO TPOU3BOIHOM.
Haxosxnenne HauOospIero, HAMMEHBIIEr0 3HAYSHUS U SKCTPEMaJIbHBIX 3HAU€HUN (DYHKIIUH.

Wnterpan u mnepBooOpasHas. Teopema HproTona-JleiiOnuna. [lpuMeHeHne wuHTerpama K
BBIYUCIICHHUIO (PU3NUECKUX BEJIMUMH U TUIOIACH.

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHHs W CHCTEeMBbI YpaBHeHWil. PalyoHanbHBIE, HPpALMOHAIBHBIE, MOKA3aTEIbHbIE U
TPUTOHOMETPUYECKHE YPABHEHHS H CUCTEMBI.

PaBHOCMIIBHOCTB ypaBHEHUII, HEPABEHCTB, CHCTEM.

OcHOBHbIE IPUEMBI UX pelieHus (pa3ioKeHHe Ha MHOXHUTEH, BBEJCHNE HOBBIX HEM3BECTHBIX,
MTOJICTAHOBKA, TpayMIeCKUil METO).

HepaBenctBa. ParmoHasnbHble, HppalMOHATBHBIE, TIOKAa3aTeIbHBIE U MpUcOHOMempuiecKue
HepaBeHCcTBAa. OCHOBHBIE IPUEMBI UX PEIICHUS.

Hcnosb3oBanne cBOMCTB U rpaukoB GyHKIUIl IPU PELICHUM YPABHEHUI M HEPABEHCTB.
Merton unrepsainoB. M300paxeHue Ha KOOPAXHATHOH INIOCKOCTH MHOKECTBA PEIICHUH ypaBHEHUH
1 HEPABEHCTB C JByMsI IEPEMEHHBIMH U UX CHUCTEM.

Ilpuknaonsie 3a0auu

[IpuMmeHeHne MaTeMaTHYECKUX METOAOB AJI PEUIEHHs COAEPIKATENbHbIX 3aJad U3 PasInuHbIX
o0yacTeil HAyKH M MPAKTHKU.

WHTepnperanus pe3yiabTara, yueT peaabHbIX OrpaHUUEHUI.

Ilpaxmuueckue 3anamus

Kopuu ypaBHenuii. PaBHocunbHOCTH ypaBHeHuid. IlpeoOpazoBanue ypaBHeHuil. OCHOBHBIE

NpUEMbl pelleHus ypaBHeHUWil. PemeHne cuctem ypaBHeHui. lMcmonb3oBaHue CBOICTB H

rpadukoB GYHKINH JUTS PENICHUs] YpaBHEHHI 1 HEPaBEHCTB.

KOMBHUHATOPUKA, CTATUCTUKA Y TEOPUSI BEPOSITHOCTEM DrieMeHTs KOMOHHATOPUKH

OcHOBHBIE MTOHATUSI KOMOWHATOPUKH. 3a[aui Ha MOACYET YMCIIa pa3MEIeHUH, IEPEeCTaHOBOK,
couetanuii. Pemienune 3amay Ha nepebop BapuantoB. Dopmyna Ounoma Herotona. CaoiicTBa
OnHOMUHANBHBIX K03 duimenToB. Tpeyromsuuk [Tackans.

OneMEHTBI TEOPUHN BEPOSTHOCTEN

CoOpITHE, BEpOSTHOCTH COOBITHSA, CIOXKEHHE M YMHOXXEHHE BeposiTHOCTeH. [lomsamue o

He3agucumocmu cobbimuil. Jluckpemnas cay4ainas 6eIudUHA, 3AaKOH ee pacnpeoeneHus.



Yucnogvle xapaxmepucmuku OUCKPEMHOU CAy4auHou eauuunvl. [lonamue o 3axone OOIbLUIUX
uycer.

DJIeMEHThI MATEMATHYECKON CTATHCTHKH

[IpencraBnenne maHHBIX (TaONHIBL, AWArpaMMBbl, TpadUKH), 2eHepaibHAs COB0KYNHOCHb,
8bl00pKaA, cpedHee apupmemuueckoe, meouana. Ilowsmue o 3ad0auax mamemamuyeckou
CIMAmMUCmuKu.

Pewenue npaxmuueckux 3a0au ¢ npuMeHeHUEeM BEPOSMHOCHHbIX Memo00s.

Ilpakmuueckue 3anamusn

Uctopust pa3BUTHS KOMOWHATOPUKU, TEOPUH BEPOSTHOCTEH M CTATUCTHKM W WX POIb B
pa3nuuUHBIX cepax dYeIOoBeUeCKOl jku3HenmesTeNibHOCTU. [IpaBuna komOuwHaTopuku. Perne-Hue
KOMOWHATOPHBIX 3amad. Pa3sMmelmieHns, codYeTaHWs W IIepecTaHOBKHA. bwHOM HbioToHa H
TpeyroasHuk [Tackans. TIpuKiagHbie 3a1a4H.

Knaccuueckoe ompeneneHne BEpOSTHOCTH, CBOMCTBA BEpOSTHOCTEW, TeopeMa O CyMMe
BeposTHOCTeH. Brruncnenune BepostHocTeld. llpuknamseie 3amauu. [lpeacraBieHue YUCIIO-BBIX
naHHbIX. [TpuKIamHbIe 3212490,

I'EOMETPUA
Ipsimble u n1ockocmu 8 NPOCMpPancmee

B3anMHoe pacnonoxkeHue ABYX NpsMBIX B IpocTpaHCTBe. IlapamnenbHOCTh MpsiMOM U
minockoct. [lapamnensHOCTh  IUIOCKOCTEN. IlepneHAUKYISIPHOCT NPSIMOM U IJIOCKOCTH.
[lepnenaukynsp U HakJIOHHAs. YTOJ MEXAYy HOPsIMOM M IUIOCKOCTBIO. JIByrpaHHBIA yroia. Yroiua
MEXy IIIOCKOCTMHU. [IepreHuKyISIpHOCTD ABYX IUIOCKOCTEN.

I'eomerpuyeckne npeoOpa3oBaHUsl NPOCTPAHCTBA: MapaJUIETbHBIM MEPEHOC, CUMMETPHUs
OTHOCUTEJIBHO IJIOCKOCTH.

[lapannensHOEe mTpoekTHpoBaHWe. [Lowade opmozoHanbHou npoekyuu. VI3oOpakeHue
MIPOCTPAHCTBEHHBIX (PUTYD.

MHororpaHHuKu

Bepmuner, pebpa, rpanu MHoOrorpaHHUKa. Passepmixa. Muococpannvie yenvi. Bvinyxivle
MmHoz202pannuxu. Teopema Jiinepa.

[Tpuzma. [psimast u raxrounas npusma. llpaBunbaas npusma. [lapamnenenumnesn. Kyo.

ITnpamupa. IIpaBunbpHas nupamuaa. Y cedeHHas nupamuga. Terpasap.

Cummerpuu B KyOe, B apajjieNenumnesie, B Ipu3Me U Mupamue.

Ceuenus Ky0a, IpU3MBbI M TUPAMHIBL.

[IpencraBienne 0 NpaBWIIBHBIX MHOTOIPAaHHMKAX (TeTpasape, KyOe, OKTaszape, NoAe-Kajape U
HUKOCAdIPE).

Tena u NOBEPXHOCTH BPALLEHUS
Hummaap un xoHyc. YceueHHbIH KoHyc. OCHOBaHME, BBICOTA, OOKOBas MOBEPXHOCTh, 00-
pasyromas, pa3sepTka. OceBble CEUEHHs U CEUYEHNS, TapalljIeIbHbIe OCHOBaHHIO.
[ap u chepa, ux cevenus. KacarenbHas miockocTs K chepe.

Wzmepenust B reometpun
O0mwem u ero uzmepenue. MaTerpanbsHas ¢popmyiia oobema.
®opmynel 06beMa KyOa, MPSIMOYTOJIBHOTO TMapajulesIenuIeaa, MpU3Mbl, TinHApa. PopMyIbl
o0beMa MmupamMuiel 1 KoHyca. PopMyIibl IO 1 OBEPXHOCTEH HMIMHAPA U KoHyca. DopMyIIbl
obbeMa mapa 1 iomaau chepsl.
[TonoGue Ten. OTHOMIEHUS IUIOIIAAEH TOBEPXHOCTEH H 00HEMOB MOJOOHBIX TEI.

Koopaunatel u BEKTOpBI
[IpssMoyronbHas (IeKapToBa) CHUCTEMa KOOpAWHAT B TMpocTpaHcTBe. Dopmyrna paccTos-HUS
MEX/Ty IByMs TOUYKaMHu. Y paBHEHUS CPEPBI, nIOCKOCU U NPAMOU.
Bexropsl. Moayne Bektopa. PaBencTBo BekTOpoB. CllOXKEHUE BEKTOPOB. Y MHOKEHHUE BEKTOpa
Ha ymcio. Pa3nokeHne BeKTopa 1Mo HampaBIeHHSIM. YTOJ MEXIy IBYMs Bek-Topamu. lIpoexius
BekTopa Ha ocb. KoopnuHate! BekTopa. CKalsipHOE MPOU3BEICHUE BEKTOPOB.



Hcnonb3oBanue KOOPAUHAT U BEKTOPOB MPH PEIICHUN MAaTEMAaTUUECKUX U MIPUKIAIHBIX 3a/1a4.

IIpakmuueckue 3anamusn

[Ipu3Haku B3aUMHOTO pACIHOJIOKCHHS TMPSMBIX. YTOl MEXIy NpsSMbIMH. Bzaumuoe
pacIoNOKEHUE NMPSAMBIX U ITOCKOCTEH. [lepneHaNKyIsap U HaKJIIOHHAs K INIOCKOCTH. YTOJ MEXIY
MPSIMOM M TIIOCKOCTBIO. TeopeMbl 0 B3aUMHOM PAaCIIONIOKEHUN NPSIMOU U IUIocKocTu. Teopema o
TpeX NEepIEeHANKYIISIpaXx.

IIpu3Haku U CBOMCTBA MapajieldbHBIX U NEPIEHIMKYISPHBIX IIOCKOCTEW. PaccTosHMe OT

TOYKU [0 IUIOCKOCTH, OT IPSIMOM 1O IJIOCKOCTH, PAacCTOSHUE MEXAY IUIOCKOCTSMU, MEXKIY

CKPEIIMBAIOIUMHUCS MPSMBIMHU, MEKAY TPOU3BOJIBLHBIMU (PUTYPAMHU B TIPOCTPAHCTBE.

[MapannensHOE MPOSKTHPOBAHHE M €ro CBOWCTBA. Teopema o niowjaou Opmo2OHAIbHOU
npoexyuu MHo20y201bHuKa. B3auMHOe pacoiokeHue MPOCTPAHCTBEHHBIX (PUTYD.

Paznuunbie Buasl MHOTOTpaHHUKOB. X m300paxkenus. CedeHus, pa3BepTKH MHOTOTPaHHUKOB.
[Inomanes moBepxHocTd. Bumbl cummerpuit B mpocTpaHcTBe. CUMMETpUsl Tell BpalllCHUS U
MHOTOT'PaHHHUKOB. Brrancienue miomasneii 1 00beMOB.

Bekrtopsl. [elictBusg ¢ BekTopamu. JlekapTroBa cuCTeéMa KOOPAHMHAT B MPOCTPAHCTBE.

YpaBHEeHHE OKPY)KHOCTH, CEphbl, IIIOCKOCTH. PaccTosHue Mexay Toukamu. JleicTBus ¢
BEKTOpaMHU, 3aJaHHBIMH KoopauHatamu. CKalsipHOE TMpPOHM3BEICHHUE BEKTOPOB. BekTopHOE
ypaBHEHHE MPsAMOM M MIOCKOCTH. Vcronb3oBaHME BEKTOPOB MPU JOKa3aTeNbCTBE TEOPEM
CTEPEOMETPUH.

st BHEAyQUTOPHBIX 3aHATUNA CTYJEHTAM HapsAIy C pEIICHHEeM 3aJad U BBIIOJHEHUS
MPAKTHYECKUX 33JaHUNA MOKHO TPEJUIOKUATH TEMBI HCCIIEIOBATEIHCKIX U peepaTUBHBIX PadoT, B
KOTOPBIX BMECTO CEpUM OTACTBHBIX MENKHX 3a/ad M YNPAKHEHUH MpeNaraioTcsl CIOXKCETHBIC
3aJlaHusl, TPEOYIINUEe JUTMTEIBHONW pabOThl B paMKax OJHOM MaTeMaTHYCCKOW CHTyallud. DTH
TEMBI MOTYT OBITh KaK WHAWBHIYaTbHBIMU 33JaHUSMH, TaK U TPYHIOBBIMH IJII COBMECTHOTO
BBITIOJIHCHUS UCCIICIOBAHMS.

Temvl pechepamos 00K1A008), UCCIE008AMENLCKUX NPOEKMOE

* HemnpepsiBHBIE 1pOOH.

* IIpumeHEeHUE CI0XHBIX NPOLEHTOB B 3KOHOMUYECKUX pacyeTax.

* [lapannenbHO€ MPOEKTUPOBAHUE.

* Cpennue 3HaYCHUS U X IPAMECHEHHUE B CTATHCTHKE.

* BexTopHOe 33a1aHKe NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE.

* CrnoxeHHre TapMOHUYECKHIX KOJIeOaHUH.

* ['paduueckoe peleHue ypaBHEHUH U HEPABCHCTB.

* IlpaBuibHBIEC U NOIYIPABUIBHBIE MHOTOTPAHHUKH.

» KoHundeckue ce4eHNs U UX IPUMEHEHHIE B TEXHUKE.

» llonsatue muddepeHnrana u ero MPUIOKEHHUS.

» (CxeMbl MOBTOPHBIX HCTIBITAaHUHN bepHyuim.

* HccnenoBanue ypaBHEHHM U HEPABEHCTB € ApaAMETPOM.



TEMATHUYECKOE IINTAHMPOBAHUE

TexHnueckuii, cCOIMaIbHO-9KOHOMUYECKHI poduin npodeccHoHaaTbHOro 00pa3oBaHus

[Ipu peammzanmu comepkaHusi o0meoOpa3oBaTeTbHON y4eOHON AUCHWIUIMHBI «MareMaTuka:
anreOpa ¥ Havajga MaTeMaTHYeCKOTO aHaiu3a; reoMeTpus» B mpenenax ocsoenus OIIOIT CIIO na
0a3e OCHOBHOIrO 00IIEro 00pa3oBaHUs C TOJydeHHEeM cpeaHero oodmiero odpaszoBanus (IITTKPC,
[IICC3) makcumainpHas ydeOHas Harpy3ka 0OyJaromunuxcs CO-CTaBIsIeT:

* 1o npodeccusMm CIIO TeXHUIECKOTO M COIHAITBHO-d)KOHOMHYECKOTO Mpoduiei - 427 Jacos,

W3 HHUX ayauTopHas (oOs3aTenbHasl) Harpy3ka OOYYalOIIMXCS, BKJIIOYash NPaKTHYECKHE
3aHATHSA, - 285 4acoB; BHEAYTUTOPHASI CAaMOCTOsITeNbHas paboTa cTyneHToB - 142 vaca;

* mno crnenuanbHOCTsIM CIIO TeXHHYECKOro M COLMANbHO-3KOHOMHYECKOTOo mpoduien - 351

gac. M3 HuX aymutopHas (00s3aTenpHasi) Harpy3ka oOydaromuxcs, BKIIOYAsl MPAKTHIECKHE
3aHATHS, - 234 yaca; BHeAyJUTOpHAsi CAMOCTOSITeNIbHAsl paboTa CTyAeHTOB - 117 yacos.

[IpumepHbIl TEMAaTUYECKUH TUTaH

KonuyecTtBo yacos
Bug yye6Hou paboThl
MNpocunu npocdheccnoHanbHoro obpasoBaHus
axomoMECHAi
AyauTtopHble 3aHATUA. CoaepxaHue obyvyeHuns Mpodeccumn CMO CneumanbHocTtu CINO

BeegeHue 4 2
Pa3BuTne noHATMA 0 uncne 12 10

KopHu, ctenenn n norapudmel 30 28
MpsMble 1 NIOCKOCTU B NPOCTPAHCTBE 24 20
KombuHaTopuka 16 12
KoopanHaTbl 1 BEKTOpbI 22 16
OCHOBbI TPUrOHOMETPUM 35 31
DyHKLUUKN 1 rpadnkm 24 18
MHororpaHHuKkun 1 Kpyrnble Tena 30 26
Hauana matematunyeckoro aHanusa 30 24
WHTerpan n ero npumeHeHune 18 15
OnemMeHTbl TEOPMM BEPOATHOCTEN U MaTeMaTUYECKON 16 12
CTaTUCTUKK

YpaBHeHUs N HepaBeHCTBa 24 20

UToro 285 234




KonuyecTtBo yacoB
Bua yye6Hou paboThi
MNpodunu npocdheccuoHanbHoro obpasoBaHus
o coumansHo-
TeXHUYEeCKUn .
3KOHOMMUYECKUIN
AyauTtopHble 3aHATUA. CoagepxaHue obyvyeHuns Mpodeccumn CMO CneumanbHocTtu CINO
BHeayauTopHas camocTtoATenbHasa paboTta
MoaroToBka BbICTYNMEHUA NO 3a4aHHBIM TeMaMm, 142 117
AoKnagoB., pedepaTos, acce, UHANBMAYaNbHOMO Npo-
€KTa C MCNoSb30BaHMEM NH(POPMALNOHHBIX TEXHO-
norvm u gp.
lpomexxymoy4yHast ammecmauusi 8 popmMe 3K3aMeHa
Bcero 427 351

EctecTBeHHO-HAYYHBIN, TYMaHUTAPHBIH TPOQHITH
po(hecCHOHATBHOTO 00pa30BaHuUs

[lpu peanuzaumu conepxkaHusi 00IIE00pa30BaTENbHON Y4eOHOH AMCHMILIMHBI «MaTema-THKa:

anrebpa ¥ Hayalla MaTeMaTHYECKOTO aHanu3a; reomerpus» B mpenenax ocsoerus OIIOII CIIO wa
0a3e OCHOBHOTO 00IIero oOpa3oBaHWs ¢ TONMy4deHHWEeM cpemHero oobmero oopaszoBanus (IITIKPC,
[IICC3) makcumaibHas ydeOHas Harpy3ka 00y4aroIIuxcs CO-CTaBIIsICT:

* 1o npodeccusm CIIO ecTecTBeHHO-HAYYHOrO PO MPOPECCUOHATHLHOIO 00pa30-BaHUs -
342 4aca, W3 HHX ayauTOpHas (oOs3aTeNbHAas) HArpy3ka OOYYaroIIUXCsA, BKITFOUYAs
MPaKTUYECKUE 3aHATHUS, - 228 4acoB; BHEAyJAUTOpHAs CaMOCTOsITeNIbHAs padoTa CTYJICHTOB -
114 yacos;

* 1o cnenuagbHOcTsIM CIIO ecTecTBEHHO-HAYYHOTO ¥ 'yMaHUuTapHOoro npoduieit - 234 yaca, u3
HUX ayauTopHas (00s3aTebHasl) Harpy3Ka oOydyaromuxcs, BKII0Yasi IPaKTUIECKUe 3aHATHUS, -
156 wacoB; BHeayTUTOpHAsI CaMOCTOsITeNIbHAS pa0d0Ta CTYIEHTOB - 78 4acoB.

TemaTuueckuii riax

KonuuectBo 4acoB
Bua yue6Hol paboThi Mpodunu npoceccrmoHanLHoro o6pasoBaHus
QCTGCTBthIO- QCTeCTBeHHO-HayHFbIﬁ,
Hay4HbIN ryMaHUTapHbIU

AyauTtopHble 3aHATUA. CoaepxaHue obyyeHus. MNpodeccun CNO CneuunansHoctu CMNO
BeegeHue 2 2
Pa3BuTne noHATMA 0 uncne 10 8
KopHu, cteneHn n norapudmel 24 20
MpsMble 1 NIOCKOCTU B NPOCTPAHCTBE 20 14
KombuHaTopuka 12 10
KoopauHaTbl U BEKTOPbI 16 10
OCHOBbI TPUrOHOMETPUM 25 16
DyHKLUUKN 1 rpadnkm 25 14




OKoHYaHMe TabAnLbl

KonuuyectBO 4acoB
Bua yuebHoM paboTbl Mpocunu npocdheccuoHanbHoro o6paszoBaHus
€CTeCTBEeHHO- eCTECTBEHHO-Hay‘IHbIﬁ,
Hay4HbIN ryMaHuUTapHbIN
AyauTtopHble 3aHATUA. CoaepkaHue obyyeHus. Mpodeccun CMNO CneumanbHoctu CIMO
MHororpaHHuKkKn 1 Kpyrnble Tena 25 14
Havana matemaTtnyeckoro aHanusa 27 16
WHTerpan n ero npumeHeHne 12 8
OnemMeHTbl TEOpUM BEPOSITHOCTEN N MaTEMaTUYECKON 12 10
CTaTUCTUKN
YpaBHEHMSA U HepaBEHCTBA 18 14
Utoro 228 156
BHeayauTopHas camoctosiTenibHasa paborta
MoaroToBka BbICTYNMEHWI MO 3a4aHHbIM TEMaM, 114 78
A0oKnagos, pedepaTos, 3cce, UHOMBUAYANbHOIO
npoekTa ¢ UCNoNb3oBaHMEM MHPOPMALIMOHHbBIX
TeXHOMorMm n gp.
lpomexxymoyHass ammecmauusi 8 ghopme 3K3aMeHa
Bcero 342 234




XAPAKTEPUCTUNKA OCHOBHbIX BUAOB y4ebrHon AEATENNIbHOCTWN CTYAEHTOB

XapaKTepVICTVIKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYAEHTOB

Conepxahue obyuenun (Ha ypoBHe y4eOHbIX AeNCTBUN)

BeeaeHue O3HaKoMMneHME C porbio MaTeMaThKn B HayKe, TEXHUKE, 3KOHOMUKE,
NH(OPMAaLMOHHbBIX TEXHOSOMUSIX U NPaKTUYECKOWN AesTeNbHOCTH.
O3HakomneHue ¢ LensmMmn 1 3agavamy U3y4eHnss MaTeMaTuku npm
ocBoeHun npodeccuit CINO u cneunansHocten Cr1O

AINEBPA
Pa3BuTtne noHaTnA BbinonHeHne apudmMeTmyeckux 4eNCTBUN Hag Ymcnamm, codeTasd
o0 uucne YCTHbIE€ U NMNCbMEHHbIE MPUEMBI.

HaxoxgeHne npubnmxeHHbIX 3Ha4eHNN BENNYNH 1N NOrPeLLHOCTEN
BblUMCNeHn (abConoTHOM U OTHOCUTENBHON); CpaBHEHWE YNCIOBbIX
BblpaXKeHWUN.

HaxoxgeHune owmnbok B Npeobpa3oBaHNSX U BbIYUCTIEHUAX (OTHO-
CUTCS KO BCEM MyHKTaM Nporpammbil)

KopHu, cteneHn, nora- O3HakoMneHne C MOHSATUEM KOPHS N-I CTeNneHn, CBOMCTBaMU paau-
pudMbI Kanos 1 npasunamMn CpaBHEHUS KOPHEN.

dopmynmnpoBaHue onpeaeneHns KOpHa 1 CBOMCTB KOpHeN. Bbluncne-
HWe 1 CpaBHEHWE KOPHEW, BbINOMHEHNE NPUKUAKN 3HAYEHNS KOPHS.
lMpeobpasoBaHme YNCINOBLIX N OYKBEHHBIX BbIPAXEHWUIA, coaepxa-
LLUMX paguKansl.

BbinonHeHuwe pacyeTtoB no hopmynam, cogepXxallimm pagvkanbl, OCy-
LecTBNss HeobxoarMble NOACTAHOBKU 1 NpeobpasoBaHus.
OnpepeneHne paBHOCUIBLHOCTU BbipaXKeHW ¢ pagmkanamu. Pelue-
HWe uppaumnoHanbHbIX YpaBHEHWUN.

O3HakoMneHne C MOHSATUEM CTEMNeHU C AEeNCTBUTENbHBIM NOKa3aTe-
nem.

HaxoxxgeHne 3HauyeHui cTeneHn, Mcnonb3ys NpyM HeEOOX0AMMOCTH
WHCTpPYMEeHTarnbHbIe cpeacTaa.

3anuncbiBaHue KOpHS N-i1 cTeneHun B BUAE cTeneHu ¢ ApobHbIM noka-
3aTenemM 1 Hao6opoT.

dopmynmnpoBaHue CBONCTB CTeneHen. BeluncneHne creneHemn ¢ pa-
UMOHanNbHbIM NoKasaTenem, BbINONIHEHNE NPUKUOKM 3HAYEHUS] CTe-
NeHun, CpaBHEHNE CTENEHEN.

MpeobpasoBaHne YNCOBbLIX N BYKBEHHBIX BbIPaXXEHUN, cogepxa-
LLUMX CTeneHwn, NPUMeHss CBOMCTBA. PelleHne nokasaTenbHbIX ypas-
HEHWNA.

O3HakoMneHue ¢ NPUMEHEHNEM KOPHEW U CTEMEHEN Npu BbluMcre-
HWUM CpeaHuX, OeNEeHMN OTpe3ka B «305I0TOM CedeHun». PelueHne
NPWKNagHbIX 3a4a4 Ha CIOXHbIE NPOLEHTbI

BbinonHeHne npeobpa3oBaHuii BbIpaXXeHUIN, NpUMeHeHne hopmyn,
Mpeobpa3oBaHue anre- CBSI3aHHbIX CO CBONCTBaMu CTENEHEN 1 Iorapncmos.
6panyeckux BblpaxxeHun | OnpegeneHne obnacT 4ONYCTUMbIX 3HAYEHWUI florapudMUYECKoro
BblpaxkeHus. PelieHne norapudmMmyeckmx ypaBHeHNM

OCHOBbI TPUTOHOMETPUU

OCHOBHbIEe NOHATUSA MN3yyeHne pagmaHHOro MeToaa UsMepeHus yrnoB BpalleHus 1
UX CBSI3W C rpafycHOM Mepon. M3obpaxkeHue yrioB BpalleHNs Ha
OKPY>XHOCTW, COOTHECEHME BESIMYMHBI YITa C ero pacrofioXeHUeM.




CopepxxaHue oby4yeHus

XapakTepucTuka 0CHOBHbIX BUAOB AeATENLHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

dopmynmnpoBaHue onpeaeneHnii TPUroHOMETPUYECKMX YHKLNIA
ONs YIrIoB NOBOPOTa U OCTPbIX YIIOB NPSIMOYTOSIbHOrO TPEYrofibHN-
Ka n 00 BbSICHEHNE UX B3aNMOCBSI3M

OCHOBHbIe TPUroHomMme-
TPpU4ecKue ToxgectBa

MpMeHeHne OCHOBHbIX TPUTOHOMETPUYECKNX TOXAECTB ANS BblYnC-
NeHNs 3HaYeHN TPUrOHOMETPUYECKMUX DYHKLWUIA MO OOHOW U3 HUX

NMpeoGpasoBaHuA npo-
CTEeNLNX TPUroHOMeTpPU-
YeCKUX BblpaXeHuUW

M3yyeHne OCHOBHbIX (POpMyI TPUrOHOMETPUU: DOPMYITbI CIIOXKEHUSA,
yABOEHMS, NpeobpasoBaHUsA CyMMbl TPUrOHOMETPUYECKUX (PYHKLIMI
B NpPOM3BeAeHVe N NPOU3BEAEHUS B CyMMY U MPUMEHEHWE Npu Bbl-
YUCNEHUN 3HAYEHNS TPUTOHOMETPUYECKOIO BLIPEXKEHUS U yNpoLLe-
HWS ero.

O3HakomneHue co CBOWCTBAMM CUMMETPUM TOYEK HA €OUHUYHON
OKPY>XHOCTU 1 MPUMEHEHNe UX ANnd BbiBoga opmyrn npuseeHns

MpocTenune TpUroHo-
MeTpuyeckue ypaBHe-
HUA U HepaseHCcmMea

PelwweHue no chopmynam n TPUroHOMETPUHECKOMY KpYry nNpocTen-
LLUMX TPUrOHOMETPUYECKNX YPaBHEHUN.

MprumeHeHne obLmx METO40B peLLEHNs] YypaBHEHWI (MPpUBEOEHME K
NMHeWHOMY, KBagpaTHOMY, METO PasfoXeHNss Ha MHOXUTeNK, 3a-
MEHbI MEPEMEHHOM) MPU PELLUEHNN TPUTOHOMETPUYECKUX YPaBHEHUN.
YMeHMe oTMeYaTb Ha Kpyre peLleHns NpoCcTENLIMX TPUrOHOMETPH-
YeCKUX HepaBEHCTB

ApPKCUHYC, apKKOCUHYC,
apKTaHreHc uicna

O3HakoMneHne ¢ NOHATMEM 0OpaTHbLIX TPUFOHOMETPUYECKUX (DYHK-
LN,

M3y4yeHune onpepeneHunini apkcuHyca, apkkocuHyca, apKkTaHreHca
yucna, hopmynupoBaHmne nx, n3obpaxkeHne Ha eaUHUYHON OKPYX-
HOCTW, MPUMEHEHNE NPU PELLEHNN YPaBHEHWI

®YHKLMU, UX CBOUCTBA U FPAGUKN

PyHKLUUN.
MoHATMe O HenpepbIBHO-
CTU PYHKLMN

O3HakoMneHne ¢ MOHATUEM NEPEMEHHON, MPUMEpPaMmn 3aBUCUMOCTEN
Mexgy nepemMeHHbIMU.

O3HakomneHue ¢ NoOHATUEM rpaduka, onpegeneHue npuHagnex-
HOCTW TOYKM rpacpuky dyHKkumMn. OnpegenexHne no opmyne nNpo-
cTenlen 3aBMCUMOCTN, Buaa ee rpaduka. BelpaxeHue no opmyne
OAHOWN NepeMeHHON Yepes apyrue.

OsHakomneHue ¢ onpeaeneHnemMm dyHkuumn, hopMynmMpoBaHne ero.
HaxoxgeHne obnactu onpegeneHma n obnacTtu aHadeHun yHKUMM

CBonctBa (PyHKLMUN.
Fpacduyeckasn nHtep-
npeTtauus. NMpumepsbl
pyHKUMOHaNbHbIX 3a-
BUCUMOCTEN B peanbHbIX
npoueccax u ABneHusx

O3HakomneHue ¢ npumepamm pyHKLMOHarbHbBIX 3aBUCUMOCTEN B pe-
anbHbIX NpoLeccax U3 CMEeXHbIX AUCLMNINH.

OsHakomneHue ¢ gokasaTenbHbIMU pacCyXAeHUSIMU HEKOTOPbIX
CBOWNCTB NNHENHON N KBaapaTUYHOW (OYHKUMIA, NpoBeAeHMe uccneno-
BaHWUsI TMHENHOW, KYCOYHO-NIMHENHOW, OPOOHO-NMHEHON 1 KBagpa-
TUYHOW OYHKLMIA, NOCTPOEHME X rpadukoB. [ocTpoeHne 1 YTeHue
rpadmkoB yHKLUMI. NccrnenoBaHme yHKLMN.

CocTtaBneHue B1aoB yHKUMI NO JaHHOMY YCIOBUIO, peLleHne 3agay
Ha 3KCTPEMyM.

BbinonHeHne npeobpasoBaHuii rpadnka pyHKLMM

O6paTHble hyHKUUMU

M3yueHne noHsmus obpamHoul ¢pyHKyuUU, onpegeneHie suga v ro-
cmpoeHue epachuka obpamHol hyHKUUU, Haxox0eHue ee obracmu
onpederneHusi u obrnacmu 3HadeHul. NpuMeHeHne CBOUCTB OyHKLMIA
npu uccrnegoBaHUM ypaBHEHUIA U peLLeHUN 3afa4 Ha SKCTPEMYM.
O3HakoMneHne ¢ MOHATUEM CINOXHON PYHKLMK

CteneHHble, NOKa3a-
TenbHble, norapudpmm-
Yyeckue U TpUroHome-
Tpuyeckue yHKLUMN.
O6paTHble TPpUroHome-
Tpuyeckue cyHKLUU

BbluncrneHme 3HayeHnn PyHKUUIN NO 3HAYEHUIO apryMeHTa.
OnpegeneHne NONoOXeHWs TOYKU Ha rpadmke Mo ee KoopanHaTam 1
HaobopoT.

Mcnonb3oBaHue CBOMCTB OyHKUMIA ANSt CPaBHEHWS 3HAYeHW cTene-
Hen n rnorapmdmMoB.

MocTpoeHue rpadnkoB cTeneHHbIX U NorapudMUYecKUx OYHKUUA.




CopepxaHue oby4yeHus

XapakTepucTuka OCHOBHbIX BUAOB AeATENLHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

PeweHune nokasaTtenbHbIX 1 norapumMmyecknx ypaBHeHMN n Hepa-
BEHCTB MO U3BECTHbIM anropuTMam.

O3HakomneHue ¢ NOHATUEM HEMNPEPbIBHON NePUOANYECKON (DYHK-
uun, bopMynmpoBaHne CBONCTB CUHYCa U KOCUHYCa, MOCTPOEHNE MX
rpaduKoB.

O3HakoMneHne ¢ NOHATMEM rapMOHUYeckux konebaHmim n npumepa-
MW rapMOHMYecKnx konebaHum ons onMcaHms NpoLeccoB B hmanke
1 apyrux obnacrax aHaHus.

O3HakoMneHue ¢ NOHSATUEM pa3pbIBHOW NEPUOANYECKON PyHKLMK,
hopMynMpoBaHMe CBOMCTB TaHIeHCa U KoTaHreHca, NoCTpoeHne nx
rpaduKoB.

MpmeHeHne cBOMCTB OyHKUMI ANsi CPaBHEHMS 3HAaYEHUI TPUroHOMe-
TpUYECKMX PYHKUNIA, peLleHns TPUrOHOMETPUYECKUX YPaBHEHWN.
lNocmpoeHue epaghuko8 06pamHbIX MPU2OHOMEMPUHECKUX QDYHK-
yul u onpedeneHue no epaghukam ux ceolicms.

BbinonHeHne npeobpasoBaHusi rpadnkoB

HAYAITA MATEMATUYECKOIO AHAIU3A

MocnepoBaTenbHOCTU

O3sHakoMneHue ¢ MOHATUEM YUCIIOBOW NOCNEeAoBaTeNbHOCTH, CMOCO-
6amu ee 3ajaHund, BblHUCNneHnaMm ee YrieHoB.

O3HakomneHue ¢ noHsmuem rpedena rnocredosamesibHOCMU.
O3HaKOMIIEHUE C BbIYUCIEHNEM CYMMbl GECKOHEYHOIO YMCITOBOrO
psioa Ha npyMepe BblYMCEHMS CYMMbl GECKOHEYHO YGbIBatoLLeit reo-
METPUYECKON Mporpeccum.

PelweHune 3agay Ha npumeHeHne hpopmynbl CyMMbl 6ECKOHEYHO YObI-
BaloLLell reoMeTpPUYECKOn NPorpeccmm

MpousBogHas v ee npu-
MeHeHue

O3HakomneHue ¢ NOHATUEM MPOU3BOAHON.

M3yyeHune n popmynmpoBaHme ee MexaHN4ecKoro 1 reoMeTpuyecKo-
ro cMmbicra, n3ydeHue anropmMtma Bbl4MCNEHNS NPOU3BOAHON Ha Npu-
Mepe BblYMCIEHUS MTHOBEHHOW CKOPOCTUM U YrIIOBOro KoadumumeHTa
KacaTernbHON.

CocTtaBneHue ypaBHeHUs KacaTernbHOM B 00LLEM BUAE.

YcBoeHwue npasun anddepeHLmMpoBaHmns, Tabnmubl NpoM3BOAHbIX
aneMeHTapHbIX PYHKUMIA, NpuMeHeHne ansa audpdepeHunpoBaHns
PYHKLUWIA, COCTABIEHNS YPaBHEHUST KacaTerlbHOWN.

M3yueHne Teopem 0 CBSA3M CBONCTB DYHKLUMUN U NPOU3BOLHON, hop-
MYyMPOBKa UX.

lMpoBegeHve ¢ NOMOLLBIO NPON3BOAHOWN NCCefoBaHWUS PYHKUMK, 3a-
OaHHOM hopMyIion.

YcTaHoBMEeHWE CBA3M CBONCTB (PYHKLUKN 1 MPOU3BOAHON MO UX rpa-
dukam.

lMpMeHeHne Npou3BOAHON AN peLleHns 3agady Ha HaxoXaeHne
HanMbobLLEro, HAMMEHbLLETO 3HAYEHUS U HA HAXOXAEHUE IKCTPEMYMA

MepBoOGpasHasn
MU UHTerpan

O3HakomneHue ¢ NOHATUEM MHTerpana n nepBoobpasHon.

M3yyeHune npasuna BblYUCIEHUSA NepBooOpasHON 1 TeopeMbl
HbtoToHa—JlenbHnua.

PelweHune 3agay Ha cBs3b NepBOOBPa3HON 1 ee NPON3BOAHON, BbIMUC-
neHne nepBoobpasHoON Anst JaHHON DYHKLMU.

PelleHne 3agay Ha npyMeHeHWe nHTerpana ans BblYMcrneHns uau-
YecKMX Benu4yvH 1 nnoLlagen

YPABHEHWUA U HEPABEHCTBA

YpaBHeHUA U cuctembl
ypaBHEHUN
HepaBeHcTBa u cucte-
Mbl HEpPaBEHCTB C ABYMs
nepeMeHHbIMU

O3HaKkoMneHne ¢ NPOCTENLLMMM CBEAEHUSIMU O KOPHSIX anrebpanye-
CKUX YPaBHEHWUIA, NOHATUSAMU UCCNEAOBAHUS YPABHEHUI U CUCTEM
YpaBHEHW.

M3yyeHne Teopumn paBHOCUIBLHOCTU YpaBHEHUI N ee NpuMeHeHus. Mo-
BTOPEHWNE 3annCU PeLLEHNS CTaHOAPTHLIX ypaBHEHWUA, NPUEMOB Npeob-
pa3oBaHWsl YpaBHEHWI 118 CBEOEHUS K CTaH4APTHOMY YPaBHEHUIO.
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XapakTepucTuka OCHOBHbIX BUAOB AeATENLHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

PelueHne pauyoHanbHbIX, MppauUMoHanbHbIX, MokasaTernbHbIX

N TPUTOHOMETPUYECKNX YPABHEHWUIA U CUCTEM.

VMcnonb3oBaHue CBOWCTB 1 rpadonkoB hyHKUMIA ANs peLueHmns ypas-
HeHui. [oBTOpeHVEe OCHOBHbIX NPUEMOB PeLLUEHUS CUCTEM.

PelueHne ypaBHEHUI C NPUMEHEHMEM BCEX MPUEMOB (Pa3noXeHus

Ha MHOXWTENW, BBEOEHMS HOBbIX HEN3BECTHbIX, NOACTAHOBKN, rpadu-
Yeckoro MeToaa).

PelueHne cnuctem ypaBHeHUI C NPUMEHEHUEM pasfnnyHbIX cnocoboB.
O3sHakomneHue ¢ obLwyMK BONpocamu peLleHns HepaBeHCTB 1 UCNOSb-
30BaHWe CBONCTB U rpamkoB OYHKUUA MPU peLLIeHNN HEPaBEHCTB.
PelueHne HepaBEeHCTB 1 CUCTEM HEPABEHCTB C MPUMEHEHUEM pa3nny-
HbIX CNOCOOOB.

MpumeHeHne MaTeMaTUYeCKNX METOAOB AN PeLLeHUs cogepxaTerb-
HbIX 3a4a4 U3 pasnu4HbIX obnacTen Haykn n npakTukn. NHTepnpe-
TMPOBaHMeE pe3ynbTaToB C y4eTOM pearibHbIX OrpaHUYeHun

AJNIEMEHTbI KOMBU

HATOPWKWU, TEOPUN BEPOATHOCTEWN N CTATUCTUKMN

OCHOBHble NOHATUA
KOMOGUHATOPUKHU

M3yuyeHne npaBmna KOMOMHATOPUKN U MPUMEHEHNE MPU PeLLEHUN
KOMOUWHATOPHbIX 3agay.

PelleHne komBUHaTOPHbIX 3aga4 MeToAoM nepebopa 1 no npasuny
YMHOXEHMUS.

O3HaKoMneHMe C NOHATUSAMM KOMOUHATOPWUKK: pa3MeLLLEHNSIMU, CO-
yeTaHMAMU, NepecTaHoBKaMu 1 hopmMyramm ANst UX BblMUCTEHUS.
OObsICHEHME M NPpUMEHEHWE POPMYI AN BbIYUCIIEHNS pa3MELLEHUN,
nepecTaHoOBOK M COYETAHMI NPU peLleHnn 3agay.

OsHakomneHne ¢ GuHoMoM HbloToHa m TpeyronbHukom lMNackans.
PelueHne npakTu4ecknx 3agay ¢ Cnonb3oBaHNEM NOHATUIA U Npa-
BWIT KOMOMHATOPWKN

AnemeHTbI TeOpPUMN
BeposiTHOCTeMn

M3yuyeHne knaccuyeckoro onpegeneHnsi BEpOATHOCTU, CBOMCTB BEPO-
ATHOCTU, TEOPEeMbI O CyMMe BEPOSATHOCTEN.

PaccmoTpeHne npumMepoB BbIYMCIIEHUS BEPOATHOCTEN. PewleHne
3aad Ha BblMUCIIEHNE BEPOSATHOCTEN COOLITUIA

MpepcTaBneHne AaHHbIX
(Tabnuubl, AMarpamMmmbl,

rpacmkm)

O3HakomneHue ¢ npeacrtaBiieHneM YMCNoBbIX AaHHbLIX U UX XapaKTe-
PUCTUKaMN.

PeweHnune npakTn4yeckux 3agad Ha o6pa60TKy YNUCNOBbLIX OAHHbIX,
BblYMCIEeHNE X XapakTepucTtuk

FEOMETPUA

I'Ip;lele U NNOCKOCTU
B MPOCTpaHCTBEe

dopmynmpoBKa 1 NpuBeaeHNe 4oKa3aTeNbCTB NPU3HaKoB B3aMMHOIO
pacnonoXeHusi NpsIMbIX U NIockocTel. Pacno3HaBaHve Ha YepTe-xax u
MOAENSAX PasfnYHbIX Cry4YaeB B3aMHOIO pPacrofiokeHusl Npsi-mMbix 1
MAOCKOCTEN, apryMeHTMpOBaHUe CBOMX CyXaeHuin. PopmynmposaHue
onpeaeneHunii, NPU3HaKoB M CBOWCTB Napanmnenb-HbiX 1
nepneHamKynspHbIX NNOCKOCTEN, ABYIPaHHbIX Y IMHENHBIX YIIOB.

BbinonHeHne NOCTPOEHUA YImoB MexXay npAMbIMU, I'IpﬂMOVI n nno-
CKOCTbI0, MeXAay MIOCKOCTSIMM MO OMUCAHWIO U pacrno3HaBaHWe KX Ha
Moaensix.

lMpumMeHeHne NPU3HaKoB U CBONCTB PaCMONOXeHUs NPAMbIX U Mo-
CKOCTEW Npu peLLeHnmn 3agau.

M30b6paxkeHne Ha pUCyHKax U KOHCTPYMpOBaHWE Ha MOAensx nep-
NEeHOUKYNAPOB M HAKMOHHbIX K MIIOCKOCTK, NPAMbIX, NapannenbHbIX
NIOCKOCTEN, YINOB MeXay NPsIMO U MIOCKOCTLI0 U 060CHOBaHWe
NMOCTPOEHMUSI.

PeweHne 3adad Ha BblYMUCIleHNEe reoOMeTpUYeCKnxX Berny4nH. Onucbl-
BaHMe pacCTOsHMS OT TOYKM A0 MIIOCKOCTU, OT MPSIMOM A0 NJTOCKO-CTH,
MexXay MIOCKOCTAMU, MEXAY CKPEeLLUBAOLWMMUCS NPAMbIMU, MEXAY

NPON3BOJIbHbIMA (bMpraMI/I B MPOCTPaHCTBeE.
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XapaKkTepucTUKa OCHOBHbIX BUAOB AeATeNbHOCTU CTYEeHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

dopmynunpoBaHue 1 gokasblBaHWE OCHOBHbIX TEOPEM O PACCTOSAHUAX
(Teopem cyLecTBOBaHUSA, CBOMCTBA).

M300paxkeHne Ha YepTexax U MOAENAX pacCTOAHUA u 06ocHOBaHWe
CBOUX cyxaeHun. OnpeaeneHne n BelYUCIIEHMNE PacCTOSHUI B NPO-
cTpaHcTBe. [MpuMeHeHue dopmyn 1 Teopem NNaHUMeTpUn Ans peLue-
HWS 3agau.

O3HakoMneHue ¢ NOHATUEM naparnmnenbHOro NPOeKTUPOBaHUS U ero
csovicTBamu. @opmyrupogaHue meopeMsl 0 nnowadu opmo2oHarb-
HOU npoeKuuu MHO20Y20/1bHUKA.

MpumeHeHne Teopun anst 060CHOBAHUSA NOCTPOEHUI N BbIMUCTIEHUIA.
AprymMeHTMpoBaH/e CBOMX CYXXAEHUA O B3aUMHOM PacnonoXeHUN
NPOCTPaHCTBEHHBIX puUryp

MHororpaHHuKu

OnwncaHune n xapakTepucTuka pasnuyHbiX BUAOB MHOMOrpaHHKKOB,
nepeyncrieHMe nx anemMeHToB U CBONCTB.

M306pakeHne MHOrorpaHHMKOB U BbIMOSIHEHUE NOCTPOEHUS Ha M30-
OpaXkeHUsix 1 Moaensix MHOrOrpaHHMKOB.

BbluncneHne NMHeHbIX 3N1EMEHTOB U YINOB B MPOCTPAHCTBEHHbIX
KOHMrypaumsax, apryMeHTMpoBaHNe CBOUX CYXAEHUN.
XapakTtepucTtuka n nsobpaxeHue cevyeHus, pasgepmiu MHo202paH-
HUKO8, BblYMCreHne nnoLagen noBepxHoCTen.

MocTpoeHue npocTenunx ceveHui kyba, npuamel, nupamugel. Mpu-
MeHeHue OaKToB 1 CBEAEHUN 13 NraHuMeTpun.

O3HakomneHue ¢ BuaamMm CMMMETPUIA B NPOCTPaHCTBE, (DOPMYnnpo-
BaHWe onpegeneHnn 1 CBOMCTB. XapakTepucTuka CUMMEeTpUn Ten
BpaLLEeHNss U MHOrorpaHHUKOB.

lMpumeHeHne CBOWCTB CUMMETPUN NPY peLLeHnn 3adau.
Mcnonb3oBaHme NpMobpeTeHHbIX 3HaHWIA ANA UCCNefoBaHNsS U Mofe-
NIMPOBaHNSA HECMOXHbIX 3a4au.

M306pakeHne OCHOBHbLIX MHOrOrPaHHUKOB U BbIMONTHEHWE PUCYHKOB
no ycrnosusm 3agad

Tena n NnoBepXHOCTH
BpaLueHus

O3sHakomneHue ¢ Bugamu Ten BpalleHus, hopmynupoBaHue nx onpe-
[EeneHnin n CBONCTB.

dopmynnpoBaHne TEOPEM O CEYEHMM LLApa NIIOCKOCTHIO 1 NITOCKO-
CTK, KacaTenbHOW K cdepe.

XapakTtepucTtvka 1 n3obpaxeHue Ten BpaleHuns, X pasBepTku, ce-
YeHus.

PelueHune 3agay Ha NOCTPOEHNE CEYEHUI, BblYMCIIEHNE OJINH, PacCTo-
SHUI, yrNoB, nnowagen. NpoBefeHne gokasaTernbHbIX paccyXaeHumn
npuv peLleHun 3agay.

MpuMeHeHne CBOMCTB CUMMETPUN NPU peLleHnn 3agad Ha Tena Bpa-
LeHnsa, KomouHauuio Tern.

M306pakeHne OCHOBHBIX KPYrIbIX TEM U BbIMNOSIHEHME PUCYHKA NO
YCIOBUIO 3a4a4u

N3mepeHus B reomeTpum

O3HakomneHue ¢ NOHATUSAMM nnowaan n obbema, akcuomamu

1 CBOMCTBaMM.

PelwleHune 3agay Ha BbluMCieHMe MoLwaaen nnocknx uryp ¢ npume-
HEHMEM COOTBETCTBYIOLMX (POPMYIT U DaKTOB M3 NNaHUMETPUMN.
M3yyeHne TeopeM O BbIMUCIIEHMN 0O BEMOB MPOCTPAHCTBEHHLIX Ter,
pelleHne 3agay Ha NpMMeHeHne bopmyn BbIYMCTIEHNS 0OHEMOB.
M3ydeHne cpopmyn ans Bbl4MCNEHUSA NnoLwiagen NnoBepxXHOCTeN MHO-
rorpaHHUKOB 1 Ten BpaLleHus.

O3HakomneHue ¢ MeTooM Bbl4MCNEHMS MOLLaAN NOBEPXHOCTH cdepbl.
PelwweHuwe 3agay Ha BbluMcreHne nnowanen NoBepxXHOCTU NPOCTPaH-
CTBEHHbIX Ten

KOOpAMHaTbI U BEKTOpbI

O3sHakomMneHue ¢ NoHATMEM BekTopa. M3yyeHne gekapToBon cucte-
Mbl KOOPOMHAT B MPOCTPAHCTBE, NOCTPOEHME NO 3af4aHHbIM KOOPAM-
HaTaM TOYEK U MIOCKOCTEN, HAaXOXOeHNe KOOpaNHAT TOYEK.
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XapakTepucTUKa OCHOBHbIX BUAOB AeATENbLHOCTU CTYAEHTOB
(Ha ypoBHe y4eOHbIX AeNCTBUN)

HaxoxgeHne ypaBHEHMUIN OKPYXHOCTU, cdoepsbl, NIIOCKoCcTU. Belunc-
NIEHNE PacCTOSTHUIA Mexay TOYKamu.

M3yyeHne CBOMCTB BEKTOPHLIX BENMYMH, MPaBUN pasroXeHns BEK-
TOPOB B TPEXMEPHOM MPOCTPAHCTBE, NPaBUI HAXOXAEHMSA KOOpaW-
HaT BEKTOpa B NPOCTPaHCTBE, NpaBuIl 4ENCTBUA C BEKTOPaMu, 3a4aH-
HbIMW KOOpAMHAaTaMMU.

MpumeHeHne Teopun Npu peLleHnn 3aaad Ha AeNCTBUS C BEKTOPaMMU.
M3y4yeHune ckansipHOro npousBeaeHnst BEKTOPOB, BEKTOPHOTO ypaB-
HEHWs1 NPSIMOW M NNOCKOCTW. NpUMeHeHe Teopumn Npu peLleHnm 3a-
a4 Ha OeNCcTBMSA C BEKTOPaMW, KOOPAUHATHLIA METOA, NPUMEHEHNE
BEKTOPOB 1151 BbIYNCIEHNSI BENIUYMH YITIOB N PaCcCTOSTHUN.
O3HakomneHue ¢ gokasaTenbCcTBaMu TEOPEM CTEPEOMETPUM O B3a-
WMHOM PacnonoXeHMUN NPSIMbIX U NIIOCKOCTEN C UCTIONb30BaHNEM
BEKTOPOB




YYEBHO-METOIANYECKOE U MATEPMAJIbHO-TEXHUYECKOE OBECIIEYEHUE

[IPOI'PAMMbBI YUEBHOM JUCLUAIUINHbBI «Martematnka: anredpa u Ha4ana MaTeMaTHIECKOro
aHaJn3a; FTeOMETPHD»

OcBoenne mporpamMmbl  ydeOHOW  mucnmiinHbl  «MaTtemarnka: anrebpa ©  Havana
MaTeMaTHYECKOTO aHalW3a; TeOMETpUs» TMpelnojaracT Haluuue B  HpodeccHoHambHOR
00pa3oBaTe’IbHON OpraHu3aliy, peaausyiolleld 00pa3oBaTelIbHYI0 IPOTrpaMMy CPEIHEro OOIIero
obpazoBanusi B mpenenax ocBoenuss OIIOII CIIO na Ga3e ocHoBHOro oomiero oOpa3oBaHUs,
y4e0HOrOo KaOMHeTa, B KOTOPOM HMMEETCS BO3MOXKHOCTH OOECIeYnTh OOYJaromuMcsi CBOOOIHBII
noctyn B UHTepHET BO BpeMs y4eOHOTO 3aHATHUS U TIEpUOJ] BHEyYeOHOH e TeTbHOCTH.

[lomemenne kabwHETa [OHKHO  YAOBIETBOPSTH TpeboBaHusAM CaHUTapHO-3IHIEMHUO-
noruyecknx mnpaBun u HOopMaTHBOB (CanlluH 2.4.2 No 178-02) u OBITb OCHALICHO THIIOBBIM
000pyZOBaHUEM, YKa3aHHbIM B HACTOAIIMX TPEOOBAaHMSIX, B TOM 4YHCIE CHELHUAIN3MPOBAHHOM
yueOHOW MeOenbl0 M CpelcTBaMU OOydYeHHs, IOCTATOYHBIMU Ui BBIIONHEHHS TpeOOBaHUH K
YPOBHIO IOJITOTOBKHU 00yJaromuxcsil.

B xabuneTe qOKHO OBITH MyJIbTHMEAUHHOE 000PYIOBaHKE, TOCPEICTBOM KOTOPOTO YYaCTHUKH
00pa3oBaTeIbHOr0 Mpoliecca MOTYT MPOCMATPUBATh BU3YalbHYI0 WH(POPMALUIO N0 MaTeMaTHKE,
cO3/1aBaTh NPE3EHTALUH, BUICOMATepHAalIbl, HHbIE TOKYMEHTHI.

B coctaB y4eOHO-METOOMYECKOTO M MaTepHaTbHO-TEXHUYECKOr0 OOECIEYeHUs! MPOrpaMMbl
yueOHOW IuCHHIUIMHBI «MaTtemaruka: anrebpa ¥ Hadajla MaTeMaTHYeCKOTO aHajIH3a; TeOMETPHUS
BXOJSIT:

*  MHOTO()YHKIIMOHAJBHBIA KOMILICKC MPENoIaBaTes;

* HaNIIHBIE TOCOOHS (KOMILIEKTH Y9eOHBIX TAOIHI], IITAKATOB, HIOPTPETOB BBIIAIONITUXCS
YUCHBIX-MATEeMaTHKOB H JIp.);

*  nH(}OPMAIMOHHO-KOMMYHUKATHBHBIC CPEJICTBA;

* 3KpPaHHO-3BYKOBBIC MTOCOOWS;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIIUH, B TOM YKCIIe MAcopTa Ha CpelICTBa 00yde-HUs,
HMHCTPYKIUH 110 UX UCIIOJIB30BAHUIO U TEXHUKE 0€3011aCHOCTH;

* OubmmuoTeyHBIN HOH].

B O6ubnmoreunsiii  ¢GoHA BXOIAT yueOHWKH, YydeOHO-MeToandeckue KoMIuiekTel (YMK),
o0ecrieynBarOIMe OCBOGHHWE Y4YeOHOM aucuMIUiMHBl —«MaTtemaTuka: anredpa M Hadana
MaTeMaTHYECKOTO aHai3a; TeOMETPHS», PEKOMEH/IOBaHHBIE MITH JIOMYIIEHHBIE JIJIsl HCIIOIB30BaHUS
B TpodecCHOHANBHBIX 00pa30BaTENbHBIX OPraHU3aLUsaX, PeaTu3yIoUMX 00-pa30BaTENbHYIO
nporpaMmy cpenHero oodmiero odpazosanus B npeaenax ocsoenus OITOIT CITO Ha 6aze ocHOBHOTO
o0rmiero oopazoBaHuUsl.

BubGnmoreunsiii GoHI MOKET OBITH JOTIOJIHEH SHIIUKIIONECAUSIMH, CIIPABOYHIUKAMH, HAYYHOH,
HAYYHO-TIONYJIIPHOW M IPYTOM JIMTEPaTypoil 10 MaTeMaTHKe.

B npouecce ocBoeHusi mporpaMMbl y4eOHOM IUCHUMIUIMHBI «MaTemaThka: aireOpa M Hadajia
MaTeMaTHYECKOTO aHaJIM3a; T€OMETPHS» CTYJCHTHI JOJDKHBI MOJIYYHUTh BO3MOXK-HOCTH JOCTyHa K
AJIEKTPOHHBIM Y4EOHBIM MaTepuajiaM 10 MaTeMaTHKe, UMEIOIIMMCSl B CBOOOTHOM JIOCTYIIE B CETH
WnTepHeT (31EeKTPOHHBIM KHUTaM, IPaKTUKyMaM, Tectam, MaTepuaiam EI'D u ap.).

1ucemo MunucrepcTBa 0OpazoBanus u Hayku PO ot 24.11.2011 Ne MJI-1552/03 «O6
OCHaIlleHNH 0011e-00pa30BaTeNbHBIX YUPEXKACHUN YIeOHBIM U Y4eOHO-1a00paTOpPHBIM
0bopyIoBaHHEM.
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Anumos III.A. u op. Maremarnuka: anrebpa ¥ Havaja MaTEeMaTHICCKOTO aHAIH3a, TE€OMETPHS.
AnreOpa v Hayaja MaTeMaTu4ecKkoro ananusa (0a3oBbIid U yrayOneHHbIH ypoBHH).10-11 kmac-chl. -
M., 2014.

Amanacan JI. C., Bymysos B. @., Kaoomyes C. b. u dp. Maremaruka: anrebpa ¥ Havana
MaTeMaThueckoro ananusa. ['eomerpus. ['eomerpust (6a3oBblii W yrmyOneHHbI ypoBuu). 10-11
KJjacchl. - M., 2014.

bawmarxos M.M. MaremaTtika: yaeOHHK IS CTYI. YIpexaAeHu# cpel. mpod. oopazoBanus. - M.,
2014.

bawmarxos M.U. Marematuka. COOpHHK 3a1a4 NpOQpHIEHON HANpPaBICHHOCTH: y4e0. mocooue
JUTSL CTYJI. YUPSXKIEHUH cpell. mpod. odbpa3oBanus. - M., 2014,

bawmaxos M. 1. Maremaruka. 3agadnuk: y4aeb. mocodue s CTyA. yIpeKISHHHA cpel. pod.
oOpazoBanus. - M., 2014.

bawmarxos M.M. Marematnka. DIEKTPOHHBIA y4e0.-MeTOA. KOMIUIEKC IS CTYH. YYpeKISHUH
cpen. mpod. odpazoBanus. - M., 2015.

bawmarxose M.M. Matemartuka (6a30Bb1it ypoBeHs). 10 xiace. - M., 2014. bawmaxos M.U.

Maremaruka (6a30BbIit ypoBeHb). 11 xiace. - M., 2014. bawmaxos M.M. Anrebpa u Hayana

aHanmza, reometpus. 10 kmacc. - M., 2013. hawmaros M. F. Matematuka (6a30BbIil YpOBEHB).

10 xnacc. CoopHuK 3a1a4: yueb. mocodue. - M., 2008.

bawmarxos M. . Martematuka (0a30BbIii ypoBeHb). 11 kinace. COopHuUK 3a1a4: yued. mocodue. -
M., 2012.

I'yces B.A., I'pucopves C.I., Heoreuna C.B. Matematuka 1iisi npodeccuii U crienuanbHOCTEN
COLUANTEHO-KOHOMHUYECKOTO MPOGHIIs: yUeOHUK ISl CTYA. YUPEKACHUH cpea. mpod. oOpa3oBaHusl.
- M., 2014.

Konseun IOM., Trxauesa M.B, ®eoeposa H.E. u Op. Marematuka: anreOpa W Hadana
MaTeMaTHYecKoro aHanm3a. AnreOpa W Hayala MaTeMaTHYecKoro aHamm3a (0a30BBII U
yray6nenssii ypoBaH). 10 xinace / mox pea. A.b.XXwmwkgenko. - M., 2014.

Konseun FO.M., Tkaveea M.B., ®edeposa H.E. u Op. Maremaruka: anreOpa M Haudaia
MaTeMaTHYecKoro aHanmm3a. Ausredpa HM Hadala MareMaTHYeckoro aHainm3a (0a3oBbId W
yriayosieHHblid ypoau). 11 kinace / moxa pen. A.b.Kwmwxkuenko. - M., 2014.

Jns npenogasareneit

Odenepanbubiii 3ak0H 0T 29.12.2012 Ne 273-D3 «O6 oOpasoanuu B Poccuiickoit deneparuuy.
[Ipukaz MunuctepctBa oOpazoBanus u Hayku PD ot 17.05.2012 Ne 413 «OO6 yTBepxAeHUU
(denepasbHOr0 TOCYAapCTBEHHOIO 00pa30BaTENbHOTO CTaHAapTa CpeaHero (IoJIHoro) oomero
00pa3oBaHU».

[Ipukaz MunucrepctBa obpa3oBanuss U Hayku PD ot 29.12.2014 Ne 1645 «O BHeceHuu
n3menenuii B [Ipukas MunncrepctBa oOpa3oBanus u Hayku Poccuiickoit deneparym ot 17.05.2012
Ne 413 «“O6 yrBepxkIeHHH (enepalbHOr0 TOCYAapCTBEHHOTO 00pa30BaTENbHOTO CTaHIapTa
cpemaHero (MmoJHOTo) 001Iero 00pa3oBaHus ».

[Mucemo JlemaprameHTa rocyAapCTBEHHOW MOJHTHKH B cepe MOATOTOBKH pabodmMx KaJpoB U
JAIIO MunucrepctBa obpazoBanus ¥ Hayku PD ot 17.03.2015 Ne 06-259 «PexomeHnmanmu 1o
OpraHu3aliy TONyYeHHs CPEHEro o0Imero oopa3oBaHus B pejeiax OCBOCHHUsS 00pa30BaTeIbHBIX
porpaMM cpeiHero nmpoeCCHOHATBHOTr0 00pa3oBaHus Ha 0a3e OCHOBHOIO 00IIero oOpa3oBaHMUs C
yueToM TpeOoBaHui (enepaibHBIX TOCYJapCTBEHHBIX 00pa30BaTeNbHBIX CTAHAAPTOB U MOJIy4aeMOi
npodeccuy WK CHeUUATEHOCTH CPEAHEr0 NPO(ecCHOHAIBHOT0 00pa30BaHMM».

bawmaxose M .M. Marematnka: KH. U IPENIOIaBaTessi: MEeToI. mocobue. - M., 2013 bawmaxos

M.U., [[picanos I11.1. Metoaudeckoe mocobue a1 moarotroBku k EI'D. - M., 2011.

NHTepHeT-pecypebl



www.fcior.edu.ru (MapOpMannoHHbIe, TPEHHPOBOYHEIE M KOHTPOJILHBIE MaTEPHATIBI).
www.school-collection.edu.ru (Enunas xomiekuuu nudpoBsix 00pa3oBaTeIbHBIX

pecypcoB).
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