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1.IHEJIU U 3AJIAYU OCBOEHUSA JUCHUITJIMHBI
HeassMu 0CBOCHUS TUCIUILTHHBI «MaTeMaTnkay sBISIeTCS:

- (opMuUpOBaHHE TPEACTABICHUII O MaTeMaTHKe, KaK YHHBEPCAJIHHOM S3bIKa HAyKH, CPEICTBE
MOJICTTMPOBAHHUSI SIBJICHUH U MPOIIECCOB, 00 UAEAX U METOAAX MAaTEMaTHKH;

- pa3BUTHE JIOTHYECKOTO MBIIIJICHNUS, MPOCTPAHCTBEHHOTO BOOOPaKEHHS, aJTOPUTMHUYECKON
KYJIbTYpPBl, KDUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOIMMOM JUIsi OOydYeHHS MO COOTBETCTBYIOLICH
cneuuanbHoctu 40.02.04 YOpucnpynenus, B Oyayei npodeccHoHanbHOM e TeTbHOCTH;

- OBJIAJICHUE MAaTeMaTHYECKUMH 3HaHUSMU M YMEHHUSIMHU, HEOOXOIMMBIMU B TOBCEAHEBHOMN JKU3HH,
UL U3YYCHHs IIKOJBHBIX €CTECTBEHHOHAYUYHBIX TUCHMIUIMH Ha 0a30BOM YpOBHE, U TOJyYEHHS
00pa3oBaHus B 00JIACTAX, HE TPEOYIOIINX YIIyOJIeHHON MaTeMaTH4eCKON TOATOTOBKH;

- BOCIHTaHHE CPEICTBAMU MATEMAaTHKH KYJIbTYpPbl JMYHOCTH: OTHOIICHHS K MaTeMaTHKE Kak
YacTH OOIIEUENIOBEYECKON KyJIbTYpPBI: 3HAKOMCTBO C HCTOPHEH DPa3BUTHsI MaTEeMaTHUKH, HBOJIOLUCH
MaTeMaTHYECKUX Ui, TOHUMaHUS 3HAYMMOCTH MaTeMaTHKH JUIs OOIIECTBEHHOTO Iporpecca.

3amayamMu OCBOCHUS JUCIMIUIMHBI «MareMaTHKay SBISIOTCS !

- CHCTEMaTH3HpPOBATh CBEACHUS O 4YHCIAaX; W3Y4YUTh HOBBIC BUJBI UYWCIIOBBIX BBIPAKCHUUA U
dopmyu;

—  COBEPIIEHCTBOBATh NPAKTUYECKHE HABBIKM W BBIUYUCIUTEIBHYIO KYJIbTYPY, PACIIUPUTH U
COBEPIICHCTBOBAThH aNreOpanvecKuil anmapar, cOpMHUPOBAHHBIH B OCHOBHOMW ILIKOJIE M €r0 MPUMEHEHUE
K PEIICHUIO MaTeMAaTHYEeCKUX U HEMAaTeMaTUYEeCKHX 3a/1a4;

- pacmMpUTh M CHCTEeMaTH3MpOBaTh OOIIME CBeNeHHS O (QYHKIMAX, IOIOJIHEHHE Kiacca
M3ydaeMbIX (YHKIWH, WUIFOCTpAlMs IIUPOTHl NPUMEHEHHS (QYHKIUH A ONMHCAHUS M U3yYCHHS
pEaNbHBIX 3aBUCUMOCTEH;

—  UW3YYUTh CBOMCTBA NPOCTPAHCTBEHHBIX TeJ, (OPMHUPOBATH YMEHHUS MPHUMEHSTH IOTy4YCHHBIE
3HAHMS JJISl PELICHUS TPAKTUYECKUX 3a/1a4;

—  pa3BUBaTh MPEACTABICHUS O BEPOSATHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSIX B OKPYKaIOIIEM
MHpE, COBEPIIEHCTBOBATh MHTEIUIEKTYaJIbHbIE U peUeBble YMEHHs IyTeM O0OTralleHns MaTeMaTHYeCKOro
SI3bIKA, PA3BUTHS JIOTHIECKOTO MBIIUICHUS;

—  IO3HAKOMHUTBCS C OCHOBHBIMM UAESIMU U METOJIaMH MaTEeMaTHYECKOT0 aHAJIN3A.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

HucuunnuHa «MartemaTtuka» BXOOUT B 00s3aTeNbHYI0 4acTh (YIJIyOJEHHBIH  ypOBEHbD)
0011e00pa3oBaTeNbHbIX AUCHUILTHH (conuanbHO-3koHOMUYecknid npoduis) (OAI1.01) u Haxomutcs B
JIOTUYECKON U CTPYKTYPHO-METOANYECKOM cBsi3u ¢ npyrumu yactsimu OITOIL.

[IpenmerHas 061acTh JUCUMITIMHBI — «MaremaTuka 1 THPOPMAaTHKaY.

JucnuruinHa «MaremaThkay 0CBauBaeTCs Ha YIiIyOJIEHHOM ypOBHE.

CTpykTypHO aAMcLUIUIMHa «MaremaTuka»  BKJIIOYaeT pasfensl  «Anrebpa W Hayana
MaTEeMaTHYeCKOro aHan3a», «I'eoMeTpus», «BeposTHOCTb U CTaTUCTUKAY.

MexnpeaMeTHbIe CBSA3U: HHPOPMATHKA.

TpeboBaHus K BXOJHBIM 3HAHUSM, YMEHUSM U KOMIIETEHIUSM CTY/A€HTa (OPMUPYIOTCS Ha OCHOBE
IIPOrpamMMbl OCHOBHOT'O 00111eT0 00pa30BaHusl.

3.IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUYEBHOMN JUCIUITIJINHBI
OcBoenue cojaepxaHusg y4eOHOW JUCIUIUIMHBI «MaTtemaTuka» oO0ecredrBaeT JIOCTHKEHUE
CJIEIYIOLUX PE3yJIbTAaTOB:

a) IUYHOCMHBIX!

— WUHTEepeC K pasnu4HbiM cdepaM mpodecCHOHATBHOW AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOP OymyIiel mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TUIAHBI;

— TOTOBHOCTH U CLIOCOOHOCTH K OOpa30BaHMIO U CAaMOOOPa30BaHHIO HA TPOTSHKEHUN BCEH JKU3HU;

— OCO3HaHWE IEHHOCTU HAyYHOW [eATENbHOCTH, TOTOBHOCTH OCYILECTBISATh HIPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIITIE.

0) memanpeomemHulx.



@dopMUpOBaHNE YHHUBEPCAJIbHBIX YYEOHBIX TIO3HABATENbHBIX JEHCTBUI BKIIOYAeT 0Oa30BbIe
JIOTUYECKUE JIEHCTBU!

BBISIBJISITH KAueCTBA, XapaKTEPUCTUKM MAaTEMaTHYECKMX IOHATUH M OTHOLUEHUH MEXay
HOHATUAMM; (POPMYIUPOBATH ONPEAEICHUS OHATHIA;

yCTaHABJIMBAaTh CYIIECTBEHHBIM NpPU3HAK KiacCU(UKAIMK, OCHOBAHUS s 0000LICHUS U
CPaBHEHHUs, KpUTEPUU IIPOBOJAUMOIO aHAIN3A;

BBISIBJISITH MATEMATUYECKNE 3aKOHOMEPHOCTH, IPOBOJUTH aHAJIOTUHU, BCKPHIBaTh B3aMOCBSI3U U
IpOTHBOpEUNs B (akTax, JaHHBIX, HAOIIONEHUAX U YTBEPKIACHUAX; MIpe/laraTb KPUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH U TPOTUBOPEYU;

BOCIIPUHMMATh, (OPMYJIMPOBATh W IPeoOpa3oBbIBaTh CYXKJEHUS: YTBEPIUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

JIeJIaTh  BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKHM, JACIYKTUBHBIX M HWHAYKTUBHBIX
YMO3aK/IIO4YEHUH, yMO3aKIO4YEHUH 110 aHAJIOTUU;

IIPOBOJIUTh CaMOCTOSTENIBHO JO0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEpPXKJIEHUH (IpsMble U OT
IIPOTUBHOI'0), BBICTPaUBaTh AapryMEHTAlUIO, IPUBOJUTh MpPUMEPbl U KOHTPIPHUMEPHI;
000CHOBBIBAaTb COOCTBEHHBIE CY)KIECHUS U BBIBOJIBI;

BBIOMpPATh Croco0 pemieHus: yueOHO# 3ajgauu (CpaBHUBATh HECKOJBKO BAapUAHTOB PEIICHHUS,
BbIOMpPATh HanboJIee MOIXOASIIMMI ¢ YIETOM CaMOCTOSITENbHO BBIICICHHBIX KPUTEPUEB).

dopMupOBaHNE YHHUBEPCAJIBHBIX YUYEOHBIX TIO3HABATENBHBIX JEHCTBUH BKIIOYAeT 0Oa30BbIe
UCCIIEI0BATEIbCKUE ACUCTBYS:

KCII0JIh30BaTh BOIPOCHI KaK UCCIIEN0BATENLCKIUI HHCTPYMEHT MTO3HAHMUS;

(dbopMynHupoBaTh BOMPOCH, (PUKCUPYIOIINE TPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATh HCKOMOE
U IaHHOE, OPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHUE;

MIPOBOAUTH CAMOCTOATEIHHO CILNITAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEIOBAHUE M0 YCTAHOBIICHUIO
OCOOEHHOCTEN  MaTEeMaTUYECKOro OOBEKTa, TMOHSATHS, NPOLEAYpPbl, IO  BBISIBICHUIO
3aBHUCHUMOCTEHl MEXIy OOBEKTaMH, TOHSATHSIMH, MPOIEeNypaMu, HCIHOIb30BaTh pPa3IHYHbIC
METO/KbI;

CaMOCTOSITENNFHO (OpMyIHpOBaTh OOOOIIEHUS W BBIBOABI IO pe3yabTaTaM MPOBEICHHOTO
HaOJII0ICHUS, UCCIIE0OBAHUS, OIICHUBATH TOCTOBEPHOCTD MOTYYEHHBIX PE3YyIhTAaTOB, BEIBOJIOB U
0000111eHIH, MPOTHO3UPOBATH BO3MOXKHOE UX PA3BUTHE B HOBBIX YCIOBHSX.

@dopMupOBaHNE YHUBEPCATBHBIX YYEOHBIX I[TO3HABATEIBHBIX JEHCTBUH BKIIOYAET pPadoOTy C
uHpopmanuei:

BBIOMpaTh  WHGOpPMAIMIO W3  HCTOYHHUKOB  PA3JIMYHBIX  THUIOB, aHAIM3UPOBaTh U
UHTEPOPETHPOBaTh  MH(GOpPMAIMIO  Pa3IUMYHBIX  BUAOB U (GOpM  MpelcTaBlieHUS;
CHCTEMAaTH3HpPOBATh M CTPYKTYpUPOBaTh HWH(POPMALNIO, TIPEACTABIATH €€ B Pa3IAYHBIX
bopmax;

OLIEHUBATh HAJC)KHOCTh WHPOPMAIUU TIO CaMOCTOSTEIBHO CHOPMYIMPOBAHHBIM KPUTEPHSIM,
BOCIIPUHMMATh €€ KPUTUYECKH;

BBISIBIAATE IeUIIUTHI MH(DOpMAIUK, TaHHBIX, HEOOXOMUMBIX Ui OTBETAa HA BOMPOC W IS
peleHus 3a/1auu;

aHAIM3UPOBATh WH(MOPMAINIO, CTPYKTYPUPOBATH €€ C MOMOIIBIO TAaOJUII U CXeM, 0000IaTh,
MOJICIMPOBAaTh MaTeMaTHUECKH: JeNlaTh YepTeXH M KpaTKUe 3aluCd IO YCIOBMIO 33Ja4H,
oToOpaxarh rpaduuecku, 3aMuchBaTh ¢ MOMOUIbIO GOPMYIT;

¢dbopMynMpoBaTh MpsMble M OOpaTHbIE YTBEpXKIEHUS, OTPULIAHHE, BBIBOAMTH CJIEICTBUS,
pacrio3HaBaTh HEBEPHBIC YTBEPKIACHHUS U HAXOIUTH B HUX OIIHOKH;

MIPOBOJIUTH MAaTeMaTUYECKHE SKCIIEPUMEHTHI, pelliaTh 33Ja4l HCCIEeI0BATENbCKOIO XapaKTepa,
BBIJIBUTATh TPEIIOJIOKEHHUS, JOKa3blBaTh WM ONPOBEPTaTh WX, NPUMEHSS WHAYKIUIO,
JeTyKIIMIO, aHAJIOTUI0, MAaTEMAaTHYEeCKHUE METO/IbI;

CO3/1aBaTh CTPYKTYpPUPOBAHHbIE TEKCTOBBIE MaTepuaibl C HCIOJIb30BAaHHEM BO3MOXKHOCTEH
COBPEMEHHBIX MPOTPAMMHBIX CPEICTB M OOJAUHBIX TEXHOJOIMH, HMCIIOJNB30BaTh TaOIMYHBIE
0a3nl JAHHBIX;

HCIOJIb30BaTh KOMITBIOTEPHO-MAaTEMaTUYECKHE MOJICNIN JJISl aHajdu3a OOBEKTOB M IPOIECCOB,



OLICHUBATh AaJIeKBaTHOCTh MOJEIU MOJICIUPYEMOMY OOBEKTY HIIM MpOIeccy; MpPEeACTaBIsATh
pe3yabTaThl MOACIMPOBAHKS B HATIIAHOM BUIE.

B) NPEOMemmbix:

BJIaJICHHE METOJIaMH JI0Ka3aTebCTB, aJlTOPUTMAMH PEUICHUs 3a/1a4; yMeHue (HhopMyaupoBaTh
OMpCACIICHNA, AKCUOMBI 1 TCOPCMBI, IPUMCHATDH UX, IPOBOAUTH JOKA3aTCIIbHBIC PACCYKICHHUA B
XOJIe PeIICHHMS 3a]1a4;

YMCHHUC OIICpHUPOBATH INOHATHUAMHA: CTCICHbL YHCJIA, JIOFapI/I(I)M qucia, YMCHHUC BBIIIOJHATH
BBIYUCIICHHE 3HAYCHUH W TNpeoOpa3oBaHMs BHIPAKEHUH CO CTENEHSMH W JiorapudMamu,
npeoOpazoBaHus APOOHO-PAIMOHATEHBIX BBIPAKCHHIA,

YMEHHE OIEPUPOBaTh MOHATUSMH: palliOHAbHBIC, HMPPAMOHATBHBIC, IOKa3aTelbHBIC,
CTCIICHHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/IC, TPUTOHOMCTPUYCCKUEC YPABHCHUA U HCPABCHCTBA, UX CUCTCMBEI,
YMEHHUE OIEPUPOBATh TOHATHIMHU: (QYHKIUS, HENpepbiBHAs (QYHKIHUSA, MPOU3BOJIHAS,
nepBooOpasHas, OMpeCICHHBI HWHTErpal; YMEHHE HAXOIUTh MPOW3BOJIHBIC 3JIEMEHTAPHBIX
(GYHKINH, UCTIONB3Ys CIIPABOYHBIC MAaTEPUaIbl; UCCIEAOBATh B MPOCTEHINNX CIy4asx (HyHKIIUU
Ha MOHOTOHHOCTBb, HaXOIUTh HaWOOJbIINE YW HAWUMEHBIINE 3HAYEHUS q)YHKIII/If/'I, CTPOUTH
rpaduKd MHOTOWICHOB C HCIIOJb30BAHUEM allllapaTa MaTeMAaTUYEeCKOTO aHalH3a; MPUMEHSThH
MMPOU3BOAHYIO IIPX PCIICHUH 3aJa4 Ha ABUKCHUC, pCHIAThL NPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4U
Ha HauOOJIBIIINE U HAMMEHBIIINE 3HAUCHMSI, HA HAX0XKICHUE MTyTH, CKOPOCTH U YCKOPEHHSI,
YMEHHUE OIEpUpOBaTh TOHATHAMH: palHMoOHATIbHAs (QYHKIMS, TMOKa3aTenbHass (QyHKIMS,
crerneHHast pyHKIUs, JorapupmMudecKas GyHKIUs, TPUTOHOMETPUIECKUE QYHKIIUU, OOpaTHbIC
(GyHKIMHU; yMEHHE CTPOUTh TpapuKd H3YYEHHBIX (DYHKIHMH, HCHOIB30BAaTh TpaduKd MpU
U3YyYEHHUH TIPOIIECCOB U 3aBHCUMOCTEH, IPU PEIICHUH 3ajad U3 JAPYruX y4eOHBIX MPEIMETOB U
3a/1a4 U3 peajbHON KU3HH; BBIpAXaTh (JOPMYJIaMH 3aBUCUMOCTH MEXK]y BETMUMHAMY;

YMEHHUE pellaTh TEKCTOBBIC 3a/1a4H Pa3HBIX TUIOB (B TOM YHCIIC HA MPOICHTHI, JOJIHA U YaCTH,
Ha JIBIKEHHE, PadOTy, CTOMMOCTh TOBApPOB W YCIYT, HAJIOTH, 3a7a4dl M3 OOJIACTH YIpPaBICHUS
JUYHBIMH U CEMEHHBIMU (PUHAHCAMM); COCTABIATh BBIPAXKEHUS, YPaBHEHHS, HEPABEHCTBA U UX
CHUCTEMBI TIO YCJIOBHIO 33Ja4yH, WCCIENOBaTh TMOJYYCHHOE pEUNIeHHe | OICHUBATh
MPaBA0NOI00HOCTH PE3yNIbTATOB;

YMEHHE OIEPUPOBATh MOHATUSAMHU: CpelHee apudMeTHdecKkoe, MeIuaHa, HauOoJbllee H
HauMEHbIlIee 3HAUEHUs, pa3Max, AMUCIEPCHs, CTaHIApTHOE OTKJIOHEHHWE YHCIOBOrO Habopa;
YMEHHME W3BJIEKaTh, WHTEPNPETHUPOBATh HHPOpPMAINIO, MPEACTABICHHYIO B Tabiaunax, Ha
quarpammax, Trpadukax, OTpPaXKalIlyld CBOIMCTBAa pealbHBIX TMPOIECCOB U  SBJICHHIA,
MMpeaACTaBIATH I/IH(l)OpMaHI/IIO C IIOMOIIBIO Ta6J'II/IH U guarpaMM; HMCCJICI0BATb CTATUCTHYCCKUC
JaHHBIE, B TOM YHCIIE C TPUMEHEHHEM IpapUuecKuX METOAOB U JIEKTPOHHBIX CPEJICTB;

YMEHHME OINEpPUPOBATh MOHATUSAMU: CIy4YallHBIH ONBIT M CiIy4ailHOE COOBITHE, BEPOSTHOCTH
CIIy4aifHOTO COOBITHSI; YMEHHE BBIYUCIATH BEPOSTHOCTH C HUCIOIb30BAaHUEM TpadUUeCcKHX
METOJ/IOB; MPUMEHITH (OPMYJIBI CIOXKEHHS W YMHOXEHHUS BEPOSITHOCTEH, KOMOMHATOPHBIC
dakTtel U QopMyIBl TpU pEIICHUH 3a]a4; OLIEHWBATh BEPOSTHOCTH PEANBbHBIX COOBITHH;
3HAKOMCTBO CO CﬂyqaﬁHBIMH BCIMYMHAMHU, YMCHUC MIPHUBOJUTH NPUMEPLI POABICHUA 3aKOHA
OOJBIINX YKCEN B MPUPOIAHBIX U OOIIECTBEHHBIX SIBICHUSX;

YMCHHUE OICPpHUPOBATH IMOHATHAMHU: TOUYKaA, IIpAMas, IIOCKOCTb, IMPOCTPAHCTBO, }IByrpaHHBII\/'I
yroJl, CKPEIIMBAIOIINUECS TMpsMble, NapalieIbHOCTh W NEPIEeHIUKYISIPHOCTh MPSIMBIX H
IJIOCKOCTEM, Yrojl MEXIy NPSIMBIMH, YIOoJl MEXIYy HNpPSIMOM M IUIOCKOCTBIO, YTOJ MEXIY
TUIOCKOCTSIMU, PACCTOSIHHE OT TOYKH JIO0 TUIOCKOCTH, PACCTOSIHUE MEXKAY MPSMBIMH, PACCTOSTHUE
MCXKAY IINIOCKOCTSAMHU, YMCHHC HMCIIOJIB30BaTh IIPpU PCIICHHUM 3adad HN3YUCHHLIC (1)aKTI)I u
TEOPEMBI IJIAHUMETPUH; YMEHHUE OLIEHUBATh Pa3MepPbl 00BEKTOB OKPYKAIOIIETO MHUPA;

YMCHUC OIICpHUPOBATH IIOHATUAMMN: MHOTI'OrpaHHUK, CCUCHUC MHOI'OrpaHHHKa, KY6,
napajjieNnenune], npusMa, nupampaa, Gurypa ¥ MOBEPXHOCTh BpAIICHUS, LWIMHAP, KOHYC,
map, cepa, cedeHus: GUTypsl BpalieHus, INIOCKOCTh, Kacaromascs chepsl, MUIMHAPA, KOHYCa,
TUIOINAb MIOBEPXHOCTH MUPAMUIBI, IPU3MBI, KOHYCA, HWIMHIPA, IIoaab chepbl, 00beM Kyoa,
NPSIMOYTOJIBHOTO TapajuleNienuIe/ia, MMPaMUIbl, PU3MBI, [IUJIHHIPA, KOHYyCa, IIapa; yMEHUE
I/1306pa)KaTB MHOT'OT'paHHUKHW W MOBCPXHOCTHU BpalICHUA, UX CCUCHUA OT PYKH, C IMOMOIIbBIO



YEePTEKHBIX MHCTPYMEHTOB U JJIEKTPOHHBIX CPEICTB; YMEHHE DPACIO3HABATh CHMMETPUIO B
IPOCTPAHCTBE; YMEHHE PACIIO3HABATh IPABUIIbHBIE MHOTOIPAHHUKHY;

YMEHHUE OIEpPHpPOBATh TOHATHAMHU: JIBUKECHHE B TIPOCTPAHCTBE, IOAOOHbIE (UTYpHl B
IPOCTPAHCTBE; HCIOJIb30BATh OTHOLIEHHE IUIOMIAJeH MOBEpXHOCTEH M 00BEMOB HOJOOHBIX
¢buryp npu pemeHun 3anay;

YMEHHUE BBIYMCIATH M€OMETPUYECKHE BEIMYMHBI (JUIMHA, YroJl, IUIOaAb, OOBEM, IUIOIIAIb
MOBEPXHOCTH ), UCTIOJIB3Ysl U3yUEHHBIE (POPMYJIIBI U METO/IBI;

YMEHHUE ONEepUpOBaTh MOHATUAMU: MPSAMOYrojbHAsl CUCTEMA KOOPAMHAT, KOOPJMHATBHI TOYKH,
BEKTOp, KOOPIMHATHI BEKTOPA, CKAJSIPHOE IMPOU3BEICHHE, Yrojd MEXIY BEKTOpaMH, cymMMma
BEKTOPOB, NPOMU3BEIECHUE BEKTOpa HAa 4YMCJIO; HAXOIUTh C IOMOLIbI0 H3YYEHHBIX (OpMyI
KOOPJMHATHI CEPEeIMHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMs TOUKAMHU;

yMEHUE BBIOMpATh NOAXOAALUIMHA H3Y4EHHBIH METOJA JUIsl pEIIeHUs 3a7ayd, paclo3HaBaTh
MaTeMaTHYecKue GakThl 1 MaTEeMaTUYECKHE MOJICIH B IPUPOJHBIX U OOIIECTBEHHBIX SBICHUSX,
B HCKYCCTBE; YMEHHE MPHUBOJIUTH IPUMEPbl MAaTEMaTHUECKUX OTKPBITUH POCCHMCKON H
MHPOBOM MaTeMaTU4ECKOM HAYKH.

YMEHHUE ONEepUpOBaTh MOHATHSIMHU: ONpPENIEICHUE, aKCHOMa, TeopeMa, CIIEJICTBUE, CBOMICTBO,
NPU3HAK, JOKa3aTeIbCTBO, PAaBHOCWIBHBIE (DOPMYITHPOBKH; yMeHHE (HOPMYITHUPOBATH 00paTHOE
U TIPOTUBOIIOJIOKHOE YTBEP)KIACHUE, NMPUBOJUTH IPUMEPbl U KOHTPIPUMEPHI, UCIOIb30BaTh
METOJI MaTeMaTUYeCKOH WHIYKIMH; MMPOBOJAUTH JIOKA3aTENIbHBIC PACCYKIACHUS MPHU PEIICHUH
3aj1ay, OLIEHUBATH JIOTHYECKYIO PaBUIIBHOCTD PACCYXKJICHHIA;

YMEHHUE ONEPUPOBATh MOHATUAMHU: MHOKECTBO, TIOJMHOXKECTBO, OIEPAIMU HaJl MHOKECTBAMH,
YMEHHE UCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar i ONUCaHHUs peaslbHbIX
IIPOIIECCOB U SIBJICHUH, M IPU PEUICHUH 33/1a4, B TOM YHCIIE U3 APYTHX y4eOHBIX MPEIMETOB;
yYMEHHUE ONepupoBaTh MOHATUAMU: rpad, CBsA3HBINA rpad, aAepeBo, LUKI, rpad Ha IMIOCKOCTH;
yYMEHHUE 3aJ[aBaTh W OMKCHIBATh rpadbl pa3sTUYHBIMUA CIIOCOOAaMU; MCIOIB30BaTh Tpadbl MPH
pELIeHUH 3a]a4;

yMEHHE CBOOOJHO OIEPHPOBATH MOHATHSAMH: COUETAHWE, TEPECTAaHOBKA, YHCIO COYETAHWH,
YHUCIO NEepecTaHoBOK; OMHOM HbIOTOHA; yMeHHE MNpUMEHSATh KOMOMHATOpHBIE (AKThl U
paccyXKIeHHs Ui PeHIeHUs 3a/1a4;

YMEHHUE OINEepPUPOBATh MOHATUSAMH: HATypaJbHOE YHUCIIO, LIE€J0€ YMCIO, OCTATOK M0 MOJIYIIO,
palMoHAFHOE  YHCIIO, HPPAIMOHAIBHOE YHCIO, MHOXECTBA HATypaJIbHBIX, MEJbIX,
pallMOHATIBHBIX, JICHCTBUTENBHBIX 4YHCEN; YMEHHE HCIONb30BaTh MPHU3HAKK JAEITMMOCTH,
HauMEHbIIMKA OOIIMIl JenuTenb U HauMeHbllee olliee KpaTHoe, anroput™m EBximpga npu
pELIeHUHN 3aJ1ay; 3HAKOMCTBO € Pa3JIMYHBIMU NO3ULIMOHHBIMU CUCTEMAMH CUUCIICHHUS;

YMEHHE CBOOOIHO OINEPUPOBaTh MOHATHAMHU: CTENEHb C IIeNBIM TIOKa3aTejeM, KOpPEHb
HaTypaJbHOH CTENEHHU, CTENEeHb C PAalMOHAIbHBIM IOKa3aTeleM, CTENEeHb C JeHCTBUTENBHBIM
(BemecTBEHHBIM) TIOKA3aTeleM, JOTapiu(M Yuciia, CHHYC, KOCHHYC W TaHT€HC MPOU3BOJIEHOTO
HCIa;

YMEHHUE ONEepUpPOBATh MOHATHUSMHU: TOXKIECTBO, TOKICCTBEHHOE MpeoOpa3oBaHMe, YpaBHEHUE,
HEpaBEHCTBO, CHCTEMa YPaBHEHUH U HEPaBEHCTB, PABHOCWJIBHOCTh YpaBHEHUU, HEPABEHCTB U
CHCTEM, palMOHAJIbHBIC, MPPAIMOHANBHBIE, TIOKa3aTelbHbIC, CTEIEHHBIE, JOTapu(PMHUECKUE,
TPUTOHOMETPUUYECKHE YpaBHEHHUS, HEPAaBEHCTBA M CHUCTEMBI, yMEHHE pellaTh YpaBHEHUS,
HEPaBEHCTBA W CUCTEMBI C TIOMOIIBIO PA3JIMYHBIX TPUEMOB; PEIIaTh YPaBHEHHS, HEPABEHCTBA H
CHCTEMBl C TapaMeTpoM; NPUMEHSTh YPaBHEHMs, HEPAaBEHCTBA, UX CUCTEMBI Ul PELICHHS
MaTeMaTHYECKUX 33a7a4 U 3a/1a4 U3 Pa3JIMIHbIX 00JIaCTel HAYKH U pealTbHOW KHU3HH;

yMEHUE CBOOOJHO ONEpUpOBaTh MOHATHAMM: Trpaduk ¢GyHKUMH, oOpaTHass QyHKUUS,
KOMIO3UIMSA (YHKIMM, TUHEWHas QyHKUUs, KBagpaTuyHas (QYHKIMs, CTENeHHass QYHKIHS C
IEeNBIM  [IOKa3aTelieM, TPUTOHOMETpUYecKue (YHKIMH, OOpaTHbIE TPUTOHOMETPUUYECKHE
GyHKIIMK, TTOKa3aTeNbHas 1 Jiorapugmudeckas GyHKIIMH, YMEHUE CTPOUTH Irpaduku (yHKIIHA,
BBINOJIHATH MPeoOpazoBaHus rpaduKoB PyHKIIHIA;

YMEHHUE MCIOJIb30BaTh Ipaduku (QyHKOMHM Ui M3y4eHUs NPOLECCOB U 3aBUCUMOCTEH IpH
pELICHUH 3a/1a4 U3 APYTrUX Y4eOHBIX NMPEIMETOB U U3 PEalbHOM JKU3HU; BhIpaXXaTh (hopMyIamMu



3aBHCUMOCTH MEX/1y BETUUYNHAMH;
yMEHHE CBOOOIHO ONEPUPOBATH MOHATHSMU: YETHOCTh (YHKLHHU, MEPUOAMYHOCTh (PYHKIUH,
OTPaHUYEHHOCTh (PYHKIIMM, MOHOTOHHOCTHh (DYHKIIMH, 3KCTpeMyM (YHKIMH, HauOoJbllee U
HalMEHblIee 3HaueHWs (QYHKUMM Ha IPOMEXKYTKE, YMEHHE IPOBOJUTH HCCIIEAO0BaHHE
byHKIUY;

YMEHHUE UCIOJIb30BaTh CBOMCTBA U IpaduKu (PYHKIUM A pelieHus] ypaBHEHUH, HEPaBEHCTB U
3aJad ¢ TapameTrpamu; H300pakaTh Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA PpEIICHUI
YPaBHEHMI, HEPABEHCTB U UX CUCTEM;

yMeHHE CBOOOJHO ONEpUPOBaTH MOHATHUSAMH: TIOCJIEIOBATEIBHOCTh, apupMeTHUECKas
nporpeccusi, TreoMeTpuYeckas Imporpeccusi, OecKOHe4YHO yObIBawollas TreoMeTpudecKas
Iporpeccusi; YMEHHE 33/1aBaTh MOCIIEA0BATEILHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHBIX
(opmyu;

YMEHHUE ONEPHPOBATH MOHATUSMHU: HEMPEPHIBHOCTH (YHKIIWHU, aCUMIITOTHI rpaduka GyHKIUH,
nepass M BTOpas HOpPOM3BOJAHAS (YHKIUHM, TEOMETPHUYECKUH M (U3HYECKHH CMBICI
POM3BOJIHOW, MEpBOOOpa3Hasi, OINpPENEICHHBId WHTETpaj; yMEHHE HaXOIUTh ACHMIITOTHI
rpa¢puka (YyHKIMH; YMEHHE BBIYUCIATH MPOU3BOJHBIE CYMMBI, IPOM3BEIEHUS, YACTHOTO U
KOMITO3UIINH (PYHKIMIA, HAXOIUTHh YPaBHEHHE KacaTebHOU K TpapuKy (yHKIHH;

YMEHHUE MHCIOJb30BaTh IIPOM3BOAHYIO [UIl HCCIelOBaHMs (DYHKIMH, A8 HAXOXKIAECHUS
HAWTYYIIero PEelIeHNus B MPUKIIAIHBIX, B TOM YHCIIE CONMATBHO-DKOHOMHYECKUX U (DPU3NIECKUX
3ajjayax, A ONpeAENeHUs CKOPOCTU M YCKOPEHUs; HAXOMUTh IUIOIAAM U 00beMbl (GUryp C
MOMOIIIBI0 WHTETpaja; MPUBOJUTH NMPUMEPHl MAaTEMaTHYECKOTO MOAEIHPOBAHUS C MOMOIIBIO
muddhepeHIMaTbHBIX YPaBHEHHI;

YMEHHUE ONEepUPOBATh MOHATUSMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE KOMILJICKCHBIE YHCIIa,
MOIYyJdb M apryMEeHT KOMIUJIEKCHOIO 4ucia, ¢opMma 3alucd  KOMILJIEKCHBIX — YHCeN
(reomeTpuueckasi, TpPUTOHOMETpHUYecKas W  airedOpaudeckas); yMeTb  INPOU3BOAUTH
apudMeTHUecKue NeHCTBUS ¢ KOMIJIEKCHBIMHM YUCIAMM; MIPUBOJAUTH MPUMEPbI UCIOIb30BaHUS
KOMIIJIEKCHBIX YHCET;

yMEHHUe CBOOOIHO ONEepUpOBATh MOHATHAMM: CpellHee aprupMeTnyecKoe, Mearana, HauOobIee
¥ HaWMCEHbIIEEe 3HAUCHHs, pa3Max, IUCIIEPCHs, CTaHAApPTHOE OTKJIOHEHHWE JJIS OIHCAHUS
YUCJIOBBIX JIaHHBIX; YMEHHE HCCIIEJOBaTh CTAaTHCTUYECKHUE JlaHHBbIE, B TOM 4YHCIE C
NpUMEHeHHEM TpaUYecKuX METOJIOB M DJEKTPOHHBIX CPENCTB; IpadUvecKku HCCIeN0oBaTh
COBMECTHBIE Ha0JIIOJICHHS C TIOMOLIBIO TMarpaMM paccerMBaHMs U JIMHEHHOM perpeccuy;
YMEHUE HaXOIHWThb BEPOSITHOCTH COOBITHA C WCHOJh30BaHWEM TIpadUIecCKuX METOJIOB;
OPUMEHSATH JJIs PelleHus 3a/1a4 (GOPMYIIbI CIOKEHUS U YMHOXKEHHUS BEpPOSATHOCTEH, Gopmyny
MOJIHOM BeposSTHOCTH, hopmyny bepHymnnu, komOuHaTopHble (akThl U (HOPMYIBI; OLIEHUBATH
BEPOSITHOCTH pPEATbHBIX COOBITHH; YMEHHE OINEpUpOBATH MOHATHUAMU: ClydaiHas BEJIMYMHA,
pacripesielieHie BEpOSITHOCTEH, MaTeMaTHYeCKoe OKWIaHWe, AHUCIEPCUS W CTaHIapTHOE
OTKJIOHEHUE CITy4ailHOW BENMYMHBI, (YHKLIUHU paclpelieieHus] U IUIOTHOCTH PaBHOMEPHOTO,
M0Ka3aTeIhbHOTO U HOPMAIBHOTO pacIpe/elieH!il; yMEHUE UCTIOIh30BaTh CBOMCTBA M3yYEHHBIX
pacripefiesieHuil Ui peleHus 3ajad; 3HAKOMCTBO C MOHSATHSAMM: 3aKOH OOJIBIIMX YHCel,
METO/BI BHIOOPOUYHBIX HWCCIICAOBAaHUI; yYMEHWE MPHBOIAWTH TPUMEPHI TIPOSIBICHHUS 3aKOHA
OOJIBIINX YKCEN B IPUPOAHBIX M OOLIECTBEHHBIX SBJICHUAX;

YMEHHE CBOOOJHO ONEpUPOBATh MOHATHUSAMHU: TOUYKA, MpsMas, IUIOCKOCTh, IMPOCTPAHCTBO,
OTPE30K, JIy4, IUIOCKHI Yroji, JIBYTPaHHBIM Yroi, TpeXrpaHHbBI yroj, MepeceKarouuecs,
napajieNlbHbIe M CKPEIINBAIONINECS TIPSMBbIE, TTAPAITIEIIEHOCTD U IMEPIICHINKYISIPHOCTD TIPSMBIX
U IUIOCKOCTEH, YroJl MEXIy HPSIMBIMH, YroJ MEXAy MPsIMOH M IJIOCKOCTBIO, YrOJ MEXIy
TUTOCKOCTSIMH; yYMEHHE WCIIONIb30BaTh TPH PEUICHWW 3aqad W3y4YeHHBbIE (DaKThl M TEOPEMBI
IUIAHUMETPUH;, yMEHHE OLIEHUBATh pPa3Mepbl OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHUE
ONEpUpPOBATH  MOHATUSAMHM: MHOTOTPaHHUK, CEUYEHHE  MHOTOTPAHHMKA,  IPaBUIIbHBIN
MHOT'OT'paHHHK, TIPU3Ma, MUpaMuia, pUrypa u NOBEPXHOCTh BpAIIECHUS, IMIMHAP, KOHYC, Iap,
cdepa, pa3BepTKa IMOBEPXHOCTH, CEUEHHUs KOHyca M IIWJIMHApA, MapajuleJbHbIE OCH WIH
OCHOBAHMIO, CEUYCHHE IIapa, IUIOCKOCTh, Kacaromascs chepbl, IMINHApA, KOHYCa; yMEHHE



CTPOUTh CEUEHHE MHOTOIpaHHHMKA, HW300pakaTh MHOTOTPAHHUKH, (QUTYpHl M TMOBEPXHOCTH
BPALLEHUs, UX CEUEHUs, B TOM YMCJE C IOMOIIBIO AJIEKTPOHHBIX CPEJCTB; YMEHUE IPUMEHSThH
CBOWCTBA T€OMETPUUECKUX (UTYP, CAMOCTOSITEIHHO (POPMYIUPOBATH ONPENEICHUS U3YIaeMBbIX
¢Guryp, BBIIBUIaTh THUIOTE3bl O CBOMCTBAaX M IPU3HAKAaX TIE€OMETpUYECKUX (uryp,
00OCHOBBIBaTh WJIM ONPOBEPraTh MX; YMEHHE MPOBOIUTH KiIacCUPUKAIMIO (GHUTYyp IO
pas3JInYHBIM [IPU3HAKAM, BBIITOJIHATH HEOOXOAMMBIE JONOJHUTEIbHbIE IOCTPOCHUS;

yMEHHE CBOOOJHO ONEpPHPOBATh MOHSATHIMHU: IUIOMAAb (UTYphl, 00beM (QUTypHI, BETHUYMHA
yIJ1a, pacCTOSHUE OT TOYKH JIO IUIOCKOCTH, PACCTOSIHUE MEXKIY HPSMBIMU, PACCTOSTHUE MEXY
IUIOCKOCTSIMH, IUIOH[aab c(epbl, IUIOMAaab IOBEPXHOCTH MUPAMUABI, TPU3MBIL, KOHYCA,
LWIMHAPa, 00beM Ky0a, MpsSMOYroJbHOIO Napajuiesienunea, NupaMusl, IPU3Mbl, HWINHApPA,
KOHYca, Il1apa; yMEHUE HAXOAUTh OTHOIICHHE 00BEMOB MOA00HBIX PUTYD;

yMeHHue CBOOOJHO ONEpUpPOBaTh MOHATUAMU: JBH)KEHUE, NapauIeIbHbIM EPEeHOC, CUMMETPUS
Ha IUIOCKOCTH U B IIPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue Mmonolusi, moJo0HbIe (UTYPHI,
YMEHHUE paclo3HaBaTh paBHblE M NOJOOHBIE (DUTYpbI, B TOM 4YUCIE B IMPHUPOJE, UCKYCCTBE,
ApXUTEKType; YMEHHE UCIIOJIb30BaTh T€OMETPUIECKUE OTHOUICHHUS, HAXOAUTh T€OMETPHUYECKHE
BEJIMYMHBI ([UIMHA, YroJl, IUIoUajJb, OO0bEM) MpH pELICHUM 3aJad U3 JAPYruX Y4eOHBIX
NPEMETOB U U3 PEATbHOM KU3HM,

yMEHHE CBOOOJHO OINEpPUPOBATH HMOHATHAMU: HMPSIMOYTOJIbHAs CUCT€Ma KOOPJIMHAT, BEKTOP,
KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOM3BEACHNE BEKTOpA HA YUCIIO,
pasyioKeHUe BEKTOpa Mo 0a3ucy, CKaJlsipHOE MPOU3BEJICHHE, BEKTOPHOE MPOU3BEIECHUE, Yroi
MEX/y BEKTOpaMH; YMEHHE UCIIOIb30BaTh BEKTOPHBIA M KOOPIMHATHBIA METOJ IJISl PEIICHHS
reOMETPUYECKUX 3a/Jad M 3aJad JPYyrux Y4eOHBIX IPEeIMETOB; OMNEpUpPOBAaTh IOHATUSMU:
MmaTpuna 2 X 2 u 3 X 3, onpeaenuTenb MaTpULbl, FTEOMETPUYECKUN CMBICI ONIPENETUTENS;
YMEHHUE MOJICIMPOBATh peaJIbHble CUTYallMU Ha SI3bIKE MATEMAaTHKH; COCTABJIATH BBIPa)KEHUS,
YpaBHEHHUs, HEPAaBEHCTBA M WX CUCTEMBI 10 YCIOBUIO 33Jaud, HCCIENOBAaThb IOCTPOEHHBIE
MOJIENIM C WCMOJIb30BAHUEM armapara ajreOpbl, HHTEPIPETUPOBATh MOJyYEHHbIH pe3ylbTart;
CTPOHUTH MaTeMaTHYECKHE MOJICH C IMOMOIIBIO TEOMETPUIECKUX MOHITHN M BEJIMYUH, PelaTh
CBSi3aHHBIE C HHMMHU TPAKTUYECKHE 3aJjauyd; COCTABIATh BEPOSTHOCTHYIO MOJAEIb H
UHTEPIPETHPOBATh TOJYYCHHBIA pPE3yNbTaT, pellaTh TNPUKIAIHBIE 334a4ll  CPEICTBAMH
MaTeMaTHYeCKOro aHalu3a, B TOM YHCJIE COIMAIbHO-?)KOHOMHUYECKOTO U (U3NYECKOTO
XapakTepa;

yMEHUE BBIOMpaATh MOAXOIAMIMNA METOA Ul pEeLIeHUs 3ajayd; MOHMMAaHUE 3HAUYUMOCTH
MaTeMaTHKHd B W3YYEHHH TPHUPOJHBIX M OOIIECTBEHHBIX NPOIECCOB W SIBICHHUH;, YMEHHE
pacrio3HaBaTh MPOSIBICHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, YMEHUE NMPUBOJIUTH MPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKON U MUPOBOW MAaT€MAaTHYECKOW HAyKH.

4. OBBEM JIJUCHUIIJIMHBI U BU/1bI YUYEBHOM PABOTBI
OO0mi 00bEM AUCHUILIMHBI COCTABIIET 328 aKkaJeMUUYECKUX YaCOB.

Ounas ¢popma

Bun yaeOHO# paboThI Bcero vacos 1 Cemectpe! 5
AyIuTOpHBIE 3aHATHS (BCEro) 328 136 192
B TOM YHCIIE:
Jlextuu, ypoku (JI) 134 64 42
[MpakTrueckue 3anstus (I13) 178 64 84
Koncynpranus 2 - 2
CamocrositesbHas padora (Bcero) (CP) 48 4 44
B TOM YHCJIE:
CamomnoaroroBka (caMoCTOATENbHOE U3yUEHUE Pa3/IeIoB,
npopaboTKa ¥ MOArOTOBKA M MOBTOPEHUE JEKIIMOHHOTO 48 4 a4
MaTepHajja U MaTepuaia ydeOHHUKOB U y4eOHBIX MOCOOHIA,




MOJICOTOBKA K MPAKTHYCCKUM 3aHSTHSIM)

j 24 4 20
dopma NpOMEKyTOYHON aTTecTalluu KOHTp. pab | 5K3aMcH
OO0mwmii 00beM, yac 328 136 192

3aouHas Gopma

Bun yuebHO# paboThI Bcero uacos 1 Cemectpe! 5
AyauTOpPHBIE 3aHATHS (BCET0) 34 16 18
B TOM YHCIIC:
Jlexuu, ypoku (JIK) 14 6 8
[Tpaktuyeckue 3ausatus ([13) 20 10 10
KoHncynbranus - - -
CamocrositesibHas padora (Bcero) (CP) 290 118 172
B TOM YHCIIE:
CamomnoaroroBka (caMoCTOATENLHOE U3yUEHUE PaA3JIeIIOB,
npopaboTKa ¥ TMOJArOTOBKA M TMOBTOPEHUE JEKIIMOHHOTO
Marepuajia 1 MaTepuaia y4eOHHUKOB U y4eOHBIX TIOCOOHIA, 290 118 172
MOJICOTOBKA K MPAKTHYCCKUM 3aHSITHSIM)
dopma NpOMEKYTOUHON aTTecTaluu 2 2

4 KOHTPOJIb
Hast IK3aMEH
pabora

Oo0mmii 00beM, Yac 328 136 192

5. COAEP)KAHUE U CTPYKTYPA JUCHUIIJIMHBI

5.1 Coaep:xaHue TUCHMILINHBI

No
HaunmenoBanue pasnena
pasznena
(TeMbr)
(Tempr)

Copepxanue pazzena (TEMbI)

MarteMaTHKa: aﬂreﬁpa N HAYAJIAa MATEMATHYIECCKOI0 aHAaJIn3a

1 IToBTOpEeHME

Pemenne 3amad ¢ HCHOJB30BAHWUEM CBOWMCTB 4YHCEN U
CHCTEM CUMCIJICHUS, JEIUMOCTH, JOJIEM U YacTel, MPOLECHTOB,
MOAyJIe uucen. Pemenne 3a1ad ¢ UCIOJIb30BAHUEM CBOMCTB
CTeleHe W  KOpHeH, MHOro4WwIeHOB, MpeoOpa3oBaHUit
MHOTOYJICHOB M JPOOHO-pallMOHANBHBIX  BBIPAKEHUH.
Pemenne 3amad ¢ MCHoOJIB30BaHWEM TPaJyCHOW MeEpBI yria.
Monyib 4nciia U ero CBOMCTBA.

DIJIEMEHTHI TEOPUU
2 MHOKECTB U
MaTEMAaTHYECKOM JIOTUKHA

MuoxecTBa  (YUCIOBBIE, TE€OMETPUYECKUX  GUTYp).
XapakTepuCcTUYeCKOe  CBOMCTBO, JJIEMEHT MHOXECTBa,
MycToe, KOHEYHOe, OecKkoHeuHoe MHOXkecTBO. CrocoObl
3a/laHus MHO>KECTB [ToamHOXkeECTBO. OTtHomeHus
MIPUHAJJICKHOCTH, BKJIOYCHHUS, paBeHCTBA. Omepanuu Haj
MHOkecTBaMu. Kpyru Oiinepa. Koneunble u OecKOHEUHBIE,
CYCTHBIC U HECYCTHBIC MHOXKECTBA.

VicTuHHBIE M JIOKHBIC BBICKA3bIBAHUS, OMNEPAUUA HaJ
BBICKa3bIBaHUSIMHU. Anrebpa BBICKa3bIBAaHUM. Cas3b
BBICKA3bIBAaHUH C MHOKecTBaMH. KBaHTOPBI CYIIIECTBOBAHUS U
BCEOOIIHOCTH.

3akoHbl JOTUKUA. (OCHOBHBIE

JIOTUYCCKHUC IpaBujia.




Pemenne mormdeckux 3agad4 ¢ HMCIOJIB30BAHUEM KPYIOB
Olinepa, OCHOBHBIX JIOTHUECKUX IPABUIL.
VYmozakmoueHusa. OOOCHOBaHMSI M JJOKA3aTelNbCTBO B

MaTeMaTHKe. TeopeMsl. Buner MaTeMaTUYECKUX
yTBEepKIeHU. Buuabl gokaszatenbcTB. Martemaruueckas
WHYKIIHSL. YT1BepKacHUA: obpaTtHoe JTAaHHOMY,

MPOTUBONOJIO0XKHOE, 00paTHOE MPOTUBOIIOIOKHOMY JaHHOMY.
[IpusHak ¥ CBOICTBO, HEOOXOAWMBIE U JOCTATOYHBIE
YCIIOBHSL.

OcHoBHas Teopema apupmerukn. OCTaTKu U CpaBHEHHUS.
Anroputm EBknmna. Kurtaiickas Teopema 06 ocratkax. Manas
teopema dDepma. (-uuHble cucTeMbl cuuciaeHus. DyHKUUA
Dilnepa, YUCIO U CyMMa JIeJIUTeNIed HaTypajJIbHOrO YKCIIA.

Yucna u BbBIPa’XCHUA

JleliCTBUTENIbHBIEC YHCIIA.

ToxxaecTBeHHbIE TPpeoOpa3z0BaHUSL.

CreneHb ¢ JCHCTBUTEIBLHBIM IIOKa3aTeleM, CBOMCTBa
CTEIEHHU.

Jlorapudm uwmcna, cBoiictBa jorapudma. JlecATUIHBIN
Jorapudm. Yucno e. Harypaneusiii Jorapudm.
IIpeobpa3zoBanue orapupMUIECKUX BbIPAKEHUH.

YpaBHEHHs 1 HEPABEHCTBA

Pemenne 3agad ¢ INOMOIIBIO YHCIOBBIX HEPAaBEHCTB U
CHUCTEM HEPABEHCTB C OJHOM IIEPEMEHHOM, ¢ NPUMEHEHHEM
n300pakeHHs YUCIOBBIX IPOMEKYTKOB.

I'paduueckoe penieHue ypaBHEHUI 1 HEPABEHCTB.

HppanmoHanbHble ypaBHEHUS U HEPABEHCTBA.

IIpocreiimne mokasaTenbHbIE YPaBHEHUS U HEPABEHCTBA.

CucreMsbl NOKa3aTeIbHBIX YPABHEHUI U HEPABEHCTB.

Jlorapudmuueckre ypaBHEHUsI 1 HEPABEHCTBA.

Cucremsl Torapu(pMU4EeCKUX YpaBHEHUH U HEPAaBEHCTB.

TpuroHomeTprdecKkue ypaBHEHHs U HEPABEHCTBA.

CucreMbl TPUTOHOMETPUYECKUX YPaBHEHUI M HEPABEHCTB.

Meron HHTEpBATIOB JJIs PELICHUS HEPABEHCTB.

I'paduueckue MeTo/Ibl pelIeHus] ypaBHEHUNH U HEPABEHCTB.
Pemenne  ypaBHEeHMH M HEpPABEHCTB,  COAEPKAIIUX
MIEPEMEHHYIO T10J] 3HAKOM MOJYJIA.

Cucremsl ITOKa3aTeNbHBIX, Jorapu(pMUUECKUX u
UPpPALMOHATIBHBIX ypaBHEeHUH. CucCTEMBI I0Ka3aTEIbHBIX,
Jorapu(pMUUECKUX HEPABEHCTB.

YpaBHEHUsI, CHCTEMBI YPABHEHUH C IIapaMETPOM.

DyHKIMHU

CrenenHas (yHKIUS U €€ CBOICTBa, U IpauK.

B3aumuo obOpatHble ¢yHkuuu. ['padukum  B3aMMHO
00paTHBIX (PYHKLIHH.

Pemenue 3a1a4 ¢ UCMONb30BaHUEM YHCIOBBIX (QYHKIUN U
ux TrpadpukoB. Ncnomp3oBaHune CBOMCTB U TIpadukoB
JUHEWHBIX M KBaJpaTMYHBIX  (QYHKUMH,  OOpaTHOM

MPOTIOPIIMOHATFHOCTH U QYHKIUU Y = \/; .
[ToxazarenbHast QyHKIMS U €€ CBOWCTBA, U rpaduK.
Jlorapugmuueckas QyHKIUS U €€ CBOUCTBA, U rpaduk.
TpuronomeTrpudeckas OKpyKHOCTb, paJluaHHas Mepa yria.
Cunyc, KOCUHYC, TaHT€HC, KOTAHI€HC MPOU3BOJILHOTO YIJA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO U CIEACTBUS U3
HETO.
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3HavYeHHUS] TPUTOHOMETPUYECKUX (DYHKIIMA IJIS YTIJIOB 0°,

30°, 45°, 60°, 90°, 180°, 270°. (O, % %g g,pan). @opMyiE

CIIO)KEHUSI ~ TPUTOHOMETPUYECKHUX  (QYHKUUH,  (PopmMyIsl
IpUBEJEHUA, GOPMYIIbI JBOMHOTO apryMeHTa.
Tpuronomerpudeckue QyHKINH.
Tpuronomerpudeckue Gynkuu Y =C0SX, Yy =SIin X, y = tgx
Oyukuus Y = CtgX . CaoiicTBa u rpaduxu
TPUTOHOMETPUUYECKHUX (PYHKIUH.

OOpatHble TPUTOHOMETPUYECKHE (DYHKIIHH.

APKKOCUHYC, apKCUHYC, apDKTaHT€HC YKciia. APKKOTaHI€HC
yucia. IIpocreiimne TPUrOHOMETPUUYECKUE  YPABHEHUS.
Pemenne TpUroHOMETpUYECKUX YPaBHEHUM.

OOpatHble TpUTOHOMETpUUECKUE (PYHKIIMU, UX CBOMCTBA U
rpapuku. PemeHne NpocTEHIIUX — TPUTOHOMETPUUYECKHUX
HEPaBEHCTB.

Hymu  ¢yHKOMHM, TpPOMEXYTKHM  3HAKOIIOCTOSIHCTBA,
MOHOTOHHOCTb. HauOomnbiiee M HauMeHblIee 3HauYCHHUE
¢yuknun. [lepuoguueckue pyHkuuu. YeTHOCTh U HEUETHOCTD
bynkuii. CioxxHble QyHKITIH.

[TpeoOpazoBanusi TpapuKoB (GYHKUWH: CHABHT BIOJb
KOOPJIMHATHBIX OCeH, pacTsKeHUe M C)KaThue, OTpakeHHe
OTHOCHUTEJIbHO KOOPJIMHATHBIX OCEH.

DJIEMEHTHI
MaTEMAaTHYECKOTO aHAIN3a

[TpousBonHas ¢pyHkuuu B Touke. KacarenbHas Kk rpaduky
¢yakun.  T'eomerpuueckuii M (QU3MYECKH  CMBICH
npou3BoiHONW. IIpon3BoaHbIE 3JIEMEHTApHBIX  (YHKLUH.
[TpaBuia qudpepeHnrpoBanus.

Bropas npousBosHas, ee reoMeTpuueckuil U pusnueckuii
CMBICIL.

[TonsTne o HempepbIBHBIX (YHKIMAX. TOUKHM 3KCTpeMyma
(MakcumyMa ¥ MuHHMyMa). MccrnenoBanue 3iieMeHTapHBIX
(GyHKLIUH HA TOYKU SKCTpEeMyMa, HauOoJbIllee M HauMEHbIIee
3HaYeHHe C MOMOIIbI0 Mpon3BogHON. [TocTpoenue rpaduxos
GyHKUMH ¢ MOMOUIbI0  NpPOM3BOAHBIX.  I[IpuMeHeHMe
IIPOM3BOTHON MIPH PEIICHUH 3a/1au.

[TepBooOpa3Hasi. ITepBooOpasHble AJIEMEHTapHBIX
¢byuknuil. [lnomans kpuBoiauHeHoN Tpanenuu. dopmyia
Herotona-JleitOnumna. OnpeneneHHbIi HMHTETPAlL

Breruucnenne mmomaneid Tuiockux (uryp M 00BEMOB Tem
BpAILIEHHs C TIOMOUIBI0O UHTErpaJIa.

MarteMaTHKa: BEPOATHOCTDL M CTAT

HCTUKA

Craructrka u Teopus
7 BEPOATHOCTEN, JIOTHKA U
KOMOWHATOPHKA

Pemenne 3amau  Ha TabaumuHOe U TpadUUecKoe
MpEJCTaBICHUE JaHHbIX. Mcmosib30BaHWE  CBOWCTB U
XapaKTePUCTHK YHCIOBBIX HA0OPOB: CPEIHUX, HAaUOOIBIIETO
Y HaWMEHBIIETO 3HA4YEHUs, pa3Mmaxa, qucnepcuu. PenieHue
3aJa4 Ha OMNpENeJIeHHE YaCTOThI M BEPOSTHOCTH COOBITHH.
Bbluncrnenne BEpOSTHOCTEH B OMBITaX C PAaBHOBO3MOYKHBIMHU
AJIEMEHTAPHBIMU UcXoAamu. PelieHue 3agady ¢ NpuMEHEHUEM
KOMOMHAaTOpuku.  Pemienme  3agau Ha  BBIYMCIICHHE
BEPOSITHOCTEH  HE3aBUCUMBIX  COOBITHH,  NpPUMEHEHHUE
GbopMyJIBl  CIIOXKEHUs BEpOSTHOCTEW. Pemenue 3amad ¢
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NMPUMEHEHUEM JauarpaMm Oiliepa, JepeBa BEPOSTHOCTEM,
dopmynbl beprysn.

VYcnoBHas BEPOATHOCTb. ITpaBuiio YMHOXCHHS
BeposiTHOCTEN. DOpMyIia IOJIHOM BEPOSITHOCTH.

JIucKpeTHbIE CllydallHble BEIMYMHBI W PACIPEACICHUS.
HesaBucumMmele cinyyalinble BenIu4uHbl. Pacnipenenenue cymmMbl
Y IIPOU3BEJICHUS HE3aBUCUMBIX CIIy4allHbIX BEJIMYHH.

MareMatnyeckoe OXHUIAHUE U AUCIEPCHS CIIy4ailHOU
BEIMYMHBI. MaTeMaTnyeckoe OKUJaHUe U JTUCIIEPCUS CYMMBI
CIyYallHbIX BEJIMYMH. ['€omMeTpuyeckoe pacrpeleicHue.
brHOMUMaNbHOE pacnpeeleHue U €ro CBOUCTBA.

HemnpepsiBuble  citydailHble  BennuuHbl. [lonsatne o
IUIOTHOCTH BEPOATHOCTH. PaBHOMEpPHOE pacnpeneneHue.

IToka3zaTenbHOE pacupeneseHue, ero napaMmeTpsl.

[TonssTue o HopManbHOM pacnpezaeneHuu. I[lapamerpsl
HOpPMAJIBHOrO  pacnpeneneHus.  llpumepbr  ciydaiHBIX
BEJIMYMH, NOJYHHEHHBIX HOPMAJILHOMY 3aKOHY (IIOTPEIIHOCTb
U3MEpEHUI1, POCT YETIOBEKA).

HepaBenctBo YeOwimeBa. Teopema bepuymnu. 3akon
OonpmMx  yucen.  BbIOOpoOuHBI ~ MeTON — M3MEpEeHMs
BeposiTHOCTeW. Ponp 3akoHa OONBIIMX dHCEN B HayKe,
IpUPOJIE U OOIIECTBE.

KoBapnanuss nByx ciydaiHbIX BenuduH. I[loHsTHE O
ko3 duunente koppensiuuu. CoBMeCTHbIE HAOIIOAEHUS ABYX
CIIy4alHBIX BEJINYMH. Br16opounslit KO3 PUIIUEHT
KOPPEJISILIMH.

8

TexkcToBbIE 3aga4n

Pemenue 3amau Ha JIBHXKEHHE M COBMECTHYIO paboTy c
ITOMOIIBIO JIMHEWHBIX M KBAJIPAaTHBIX YPABHEHUHN U UX CUCTEM.

Martemaruka: TCOMCETPH

I'eomerpus

Pemenne 3amay c mnpuMeHEHHWEM CBOWCTB (uryp Ha
IUIOCKOCTH. 3aJaud Ha J0Ka3aTeIbCTBO U  IOCTPOCHHE
KOHTprnpumepoB. Mcmosib30BaHME B 3aJadax MNPOCTEUIINX
JOTUYECKUX MpaBwil. PemeHuwe 3agad ¢ HUCHOJIb30BaHUEM
TEOPEM O TPEYroJbHUKAX, COOTHOIIEHUH B NPSMOYTOJIbHBIX
TPEyrojJbHUKaX, (PaKTOB, CBSI3aHHBIX C YETHIPEXYTOJIbHUKAMHU.
Pemenne 3amau ¢ ucnonb3oBaHHEM (DAKTOB, CBSI3aHHBIX C
OKpYXHOCTSIMU. Penienne 3aja4 Ha U3MEpEHMsI Ha MIJIOCKOCTH,
BBEIUHMCJICHUE JJIMH U IDIomanei. Pemenne 3a1a4y ¢ IOMOIIBIO
BEKTOPOB U KOOpPAMHAT.

Harnsgnas crepeomerpus. durypsl U ux H300pakeHUs
(xy0, mupamuza, npusma). OCHOBHBIE TOHATHS CTEPEOMETPUN
1 ux cBoiicTBa. CeueHus KyOa M TeTpaspa.

Touka, npsiMasi U IUIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI
CTEpEOMETpUH M CIEACTBHA W3  HUX. B3aumHoe
pacrojoKeHUe MpSAMBIX M IUIOCKOCTEH B IIPOCTPAHCTBE.
[TapaysienbHOCTh NPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE.
N300parkeHre NpOCTEHIINX MPOCTPAHCTBEHHBIX (GUIyp Ha
IJIOCKOCTH.

Paccrosiaust Mex 1y purypaMu B IpOCTPAHCTBE.

Vel B mpoctpaHcTBe. [lepneHIuKynspHOCTh NPSAMBIX U
IIJIOCKOCTEM.

IIpoekius  ¢urypel  Ha  IUIOCKOCTb. [IpuszHaku
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NEPIEHIUKYISIPHOCTA  NPAMBIX M IJIOCKOCTEHM B
npocTpaHcTBe. Teopema o Tpex NepreHIuKyIspax.

MHOrorpaHHuKH. [Tapannenenunen. CaoiicTBa
npsAMOYToJbHOTO Tapamenenunena. Teopema [ludaropa B
npocrpanctse. IIpusma u nupamuga. IIpaBunbsHas nupamuaa
U npaBwibHas npusma. [lpsmas nupamuga. OJIEMEHTHI
IIPU3MBI U TUPAMUIBL.

Tena BpameHus: OWIMHApP, KOHYyC, cdepa u 1mIap.
OcHOBHBIE CBOMCTBA NPSMOT0 KPYroBOro HUIMHAPA, IPSMOTO
KpyroBoro koHyca. IM300paxeHue Ten BpalleHUs Ha
IJIOCKOCTH.

[IpencraBieHne o0 yCEYEHHOM KOHYCE, CEYEHMsI KOHyca
(mapajuienbHOE OCHOBAHHUIO U MPOXOJSIEe Yepe3 BEpLIMHY),
CeYeHHUs LMIMHApa (HapayieIbHO U MEPHEHAUKYIISIPHO OCH),
cedeHus mapa. PazBepTka HuIMHIpa U KOHYyca.

[Tpocreiimme KOMOWHAIMK MHOTOTPAHHUKOB M TEI
BpallleHUss  MeXJQy coOoi.  BplumcieHue  31€MEHTOB
NPOCTPaHCTBEHHBIX (puryp (pedpa, TMaroHasu, yribl).

[Inomans NOBEPXHOCTH MPABUIBHON IMUPAMHUJIBI U TIPSIMOU
npusMel.  [lmomane MOBEPXHOCTH MPAMOIO  KPyroBOIO
LHWIMHJIpA, IPSIMOT0 KPyroBOro KOHyca U 1apa.

[TonsiTue 06 o6veme. OO6BeM NUpaMUIbl U KOHYCA, IPU3MBI
u mumuHapa. O0bem 1mapa. OO0BEeMBI MHOTOTPAaHHUKOB.
OO6bembl Ten BpauleHus. AKCUOMBbI 00bema. BwiBoa gopmyn
00BEMOB MPSMOYTOJBHOTO Mapajieenunena, MpU3Mbl U
nupamubl. Gopmyssl A HAXOXKICHUS oObeMa TeTpaszpa.
Teopembl 00 OTHOIIEHUSIX 0OHEMOB.

[TonoGHble Tena B mpocTpaHcTBe. COOTHOIIEHHUS MEXIY
IUIOUIA/IIMU TOBEPXHOCTEN M 00beMaMHy MOI00HBIX TE.

JIBuKeHMsT B TPOCTPAHCTBE: IapajlIeNIbHBII IEPEHOC,
LHEHTpaJbHasi  CUMMETPHs, CUMMETPUS  OTHOCHTEIBHO
IUIOCKOCTH, TOoBOpOT. CBolicTBa ABMkeHUH. I[IpuMenenue
JBHKCHHUU ITPU PELICHUH 3a/1a4.

[TpunoxeHus WHTErpaja K BBIYHUCICHUIO OOBEMOB H
noBepxHocTed Ten BpameHus. Ilnomane cdepuyeckoro
nosca. O6wvem miapoBoro cios. IIpumenenne o0BEMOB IpH
pelleHny 3a1au.

[Tnomans chepol.PasBepTka I1mwimHApa U KOHYcCA.
[Tnomanp MoBEpXHOCTH HWJIMH]PA U KOHYCA.

KomOuHaimyu MHOTOIpaHHUKOB U TEJI BpallleHusl.
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BekTopbl 1 KOOpIMHATHI B
MIPOCTPAHCTBE

Bektopet u koopauHatel B mpocTpaHcTBe. Cymma
BEKTOPOB, YMHOXEHUE BEKTOpa Ha YHCJIO, YTrOJd MEXIY
BekTopamu. KosmuHeapHble W KOMIUIaHApHBIE BEKTOPBHI.
CxkansipHoe pou3BeJeHUE BEKTOPOB. Teopema 0 pas3iioxKeHUuu
BEKTOpa MO TPEM HEKOMIUIaHApHBIM BekTOpaMm. CKalspHOe
MpPOU3BEJICHUE BEKTOPOB B KoopauHaTax. lIpumeHeHue
BEKTOPOB TIPH PEIICHUH 3a/7a4 Ha HAXOXKJICHHE PACCTOSHHM,
IUIMH, IUI0IIanel 1 00bEMOB.

VYpaBHeHHE IUIOCKOCTH B TMPOCTPAHCTBE. YPpaBHEHHE
chepsl B mpocTpaHcTBe. Dopmyna ISl BBIYKCICHHS
paccTOosHUS MEX]ly TOUKaMH B IIPOCTPAHCTBE.

Pemenne 3agad M J0KA3aTelbCTBO TEOPEM C MOMOIMIBIO
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BEKTOPOB M METOAOM KOOpIMHAT. DJIEMEHThl TE€OMETPHUH
Macc.

11

Hcropusa mateMaTuku
MeTonabl MaTEMaTUKH

Hcropus matemMaTuku. Bknan BbIAAIOIIKMXCSA MAaTEMATHKOB
B Pa3BUTHE HAYyKH; pOJIb MAaTeMaTWKU B pa3Butuu Poccum.
Metonel MaTEMaTHKHU. ITpumepsl MaTeMaTHYECKUX
3aKOHOMEPHOCTEN B Ipupoe, B TOM 4yuCIIe
XapaKTEpU3YIOIIMX KPACOTY U COBEPILUEHCTBO OKPYXKAIOIIETO
MHpa U NPOU3BEACHUN UCKycCTBa. [IporpamMMHBIe cpeacTsa u
JIEKTPOHHO-KOMMYHHMKALIMOHHBIE CUCTEMbl IIPH  PEIICHUU
MaTEMaTHYECKUX 3a]ay.

5.2. CTpyKTYypa AMCHUILINHBI (TeMaTH4YecKoe IUIAHUPOBAHNE)
Ounas popma 00ydeHUS

No KonunuecTBo yacoB
pasnena HaumenoBanue pazziena (TemMbl) Beero T 13 (C) CP
(TembI)
1 cemectp
1 Martemaruka: anreOpa 1 Havyana
MaTEMaTHYECKOTO aHAIN3a
1.1. IloBTOpEeHune 6 4 2 -
12 DNIEMEHTHI Teopun MHOKECTB " 5 4 5 i
MaTEeMaTUYECKOI JIOTUKH
1.3. | YUncna u BeIpaKeHHS 14 8 6 -
14. YpaBHEeHMs 1 HEpaBEHCTBA 24 8 14 2
1.5. DyHKINH 16 8 8
2 MaremaTrKa: BEpOSTHOCTh U CTATHCTHUKA
21, Cratuctuka ¥ TeOpuUs BEpPOSITHOCTEH, 17 14 5 1
JIOTUKa U KOMOWHATOpUKa
3. ["'eomeTpus
3.1 ['eomeTpus 49 18 30 1
ATtTecTanus 4
Hmozo 136 64 64 4
2 cemMecTp
1 Martemaruka: anreOpa 1 Havyana
MaTEeMaTHYECKOTO aHATA3a
1.6. DJIEMEHTHl MaTEMAaTUYECKOTO aHaIn3a 40 16 24 8
1.7. | ®yuknuun 32 12 20 8
2 MaremaTnka: BEpOSTHOCTb U CTATHCTUKA
29 CratucTuka W TEOpHUs BEpPOSTHOCTEH, 1 5 10 5
JIOTUKA U KOMOWHATOpUKa
2.3. TexkcTroBbIe 3agaun 10 2 8 6
3. ["'eomerpus
3.2 ["'eomeTpus 10 4 6 4
3.3 BeKTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 14 4 10 4
34 Ucrtopus MaTEMATUKU. Mertobl 8 5 6 5
MaTEMaTHKH.
ATtTecTanus 20
KoHncynpranus 2
Hmoezo 192 42 84 44
Oo01mmii 00beM, yac 328 106 148 48
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3aouHnas popma oOydeHUs

Ne KosmyecTBo yacoB
paznena HaumenoBanue pa3zzena (Tembl) Beero b 113 (C) CP
(Tembl)
1 cemectp
1 Martemaruka: anreOpa u Havasna
MaTeMaTHYECKOTo aHaIN3a
1.1. IToBTOpenue 12 - 2 10
19 DneMeHTHI TCOPMH  MHOXKECTB 1 15 i i 15
MaTEeMaTHYECKOM JIOTUKH
1.3. Yucina v BeIpaKeHUs 19 2 2 15
14, YpaBHEHHUs U HEPABEHCTBA 22 - 2 20
1.5. OyHKIHMH 20 - - 20
2 Matemaruka: BepOsITHOCTb U CTAaTUCTUKA
21, CraTtucTuka HM TEOpHUS BEPOSITHOCTEM, 99 5 9 18
JIOTHKA ¥ KOMOWHATOPHKA
3. I'eomerpus
3.1 ['eomeTpust 24 2 2 20
ATtTtecTanus 2
Hmozco 136 6 10 118
2 ceMecTp
1 Maremaruka: anreOpa U Havyasna
MaTeMaTHYECKOTO aHAJIN3a
1.6. DJIEMEHTHl MaTEMaTUYECKOT0 aHAJIN3a 26 4 2 20
1.7. OyHKIIUHU 24 - 4 20
2 Martemartuka: BEpOsITHOCTh U CTAaTUCTUKA
590 CratucTiKa W TEOpHUS BEPOSTHOCTEH, 24 i i 24
JIOTUKA U KOMOMHATOpHKA
2.3. TekcToBbIE 337241 24 - - 24
3. I'eomeTpust
3.2 I'eomeTpust 22 - 22
3.3 BekTopb! 1 KOOPAMHATHI B IPOCTPAHCTBE 28 4 4 20
3.4 HcTopust MaTeMaTUKH 22 - 22
3.5 MeTtoasl MAaTEMAaTHKHU 22 - - 22
Artrtectanus 2
Hmozo 192 8 10 172
Oo01mii 00neM, yac 328 14 20 290
5.3 IlpakTH4yeckHe 3aHATHA U CEMHUHAPBI
Ounas dopma 00yueHus
No Ne paznena Tema KonuuectBo
/11 (Templ) 4acoB
1 1.1 IToBTOpEHUE 2
2 1.2 DIEMEHTHI TEOPHUH MHOXKECTB U MATEMATUUYECKOM JIOTUKH 2
3 1.3 Yucna v BeIpaKEeHUs 6
4 14 YpaBHEHHs 1 HEPABEHCTBA 14
5 15 DOyHKIUH 8
6 3.2 I'eomerpus 30




7 1.6 DJIeMEHThl MaTEMAaTUYECKOT0 aHaIN3a 24
8 1.7 DYHKIMU 20
9 29 Cratuctuka ¥ TeOopusi  BEpOSTHOCTEH,  JIOTHKa 12
KOMOWHATOPHKA
10 3.2 I'eomerpus 6
11 3.4 BekTophl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
12 35 Mertoabl MaTeMaTUKH 6
OO0muii 00beM, yac 148
3aouHas popma oOydeHUs
Ne Ne pazpnena Tema KonnuectBo
/11 (TembI) 4acoB
1 1.1 IToBTOpEeHME 2
2 1.3 Yuciia v BRIpaKCHHS 2
3 14 YpaBHEHHS 1 HEPABCHCTBA 2
4 21 CratucTuka u Teopusi BEpOSITHOCTEH, JIOTHKA U 9
KOMOWHATOPHKA
5 3.1 I'eomerpus 2
6 1.6 DJIEMEHTH MAaTEMAaTHYECKOTO aHATN3a 2
7 1.7 DOyHKIHUH 4
8 3.3 BekTopbl 1 KOOpIMHATHI B POCTPAHCTBE 4
OO0muii 00beM, yac 18
5.4 JlaGopaTopHble paboThI
Ne Ne paznena HaumenoBanue 1abopaTopHbIX paboT Konuuectso
/1 (Tembl) 4acoB
5.6 CamocTosiTeTbHOE H3YUeHHE Pa31eioB (TeM) TUCHHIIHHBI
Ounast popma 00yueHus
Ne | Ne paznena Komnnuectso
Bompockl, BHIHOCHMBIE Ha CAMOCTOSITENIbHOE U3yYCHHE
/1 (Tembl) 4acoB
3aounas popma oOyueHust
Ne
Bomnpockl, BEIHOCHMEBIE Ha CAMOCTOSITENTFHOE U3yUCHHE KommgectBo
Nem/m | pazgema
(Tems1) 4acoB
1. 1 KBanparnunble QyHKINN U MOJYJTb YKCIIa 12
2. 2 MHoOXecTBa U UX CBOICTBa 27
3. 3 HppanmoHanpHble U pallMOHAJIBHBIE YUCIIa 15
1. 4 Crenennas QyHKIUS. 4
2. 4 JpoOHo-nuueiHast QyHKIHSL. 5
3. 4 [Toka3zarenbHas QyHKIMS. 5)
4. 4 Jlorapugmuueckas QyHKIuS. B
5. 4 Tpuronomerpudeckas GhyHkmus Sin (X) 5
6. 4 Tpuronomerpuueckast GpyHKIus COS (X) 5
7. 4 Tpuronomerpudeckas ¢pynkmus tg (X) 5
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8. 4 Tpuronomerpuueckas Ghyukuus ctg (X) 5
9. 4 OO6patHble QYHKIIHH. 3
10. 5 VYpaBHeHus. 5
11. S) Hepasencraa. 5
12, 5 CucTtembl ypaBHEHUH U HEPABEHCTB. 10
13. 6 [TpousBoanas. [IpaBuna nuddepenmpoBanus. 3
14 6 Bospacranue u yosiBanue QyHKIHH. DKCTPEMYMBI H TOUKH 3
' nepern6a GyHKIuH.
15. 6 Cxema uccnenoBanus QyHKIUN. 4
16 6 Anrebpanueckue 3a/1aud Ha HanOOoJIbIlIee 1 HAMMEHbBIIIee 4
’ 3Ha4YeHue (PyHKIUH.
17. 6 ITepBooOpasnas. Heonpeaenénuplii MHTErpall. 4
18. 6 OnpenenéHHbIA HHTETPAL. 4
19. 7 DneMeHThl KOMOMHATOPUKH. 8
20. 7 BeposTHOCTH COOBITHSI. 8
21, 7 CrnyyaliHble BEJTUUHHBI. 8
22. 7 AKCHOMBI CTEPEOMETPHH. 2
23. 8 Penenue 3a1a4 ¢ TOMOIIBIO ypaBHEHUI 22
24, 9 CniocoOblI 3a/1aHus TPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE. 1
25. 9 B3aumHoe pacronoxeHne NpsiMbIX B IPOCTPAHCTBE. 4
26. 9 [TapamrensHOE U IIEHTPATHHOE TPOSKTUPOBAHMUE. 2
27. 10 KoopauHatel 1 BEKTOPBI B POCTPAHCTBE. 22
28. 9 IleprieHIUKYIApHOCTD NPSIMON U IJIOCKOCTH. 1
29. 9 Teopema o TpEX meprneHAUKYIsIpax. 4
30. 9 [Tpu3Hak neprneHuKyJIIpHOCTH NPSIMON U TJIOCKOCTH. 4
31 9 VYron Mexy IIOCKOCTSIMH, MPSIMBIMU, TIPSIMON U 1
TUTOCKOCTBIO.
32. 9 CBolicTBa U NPU3HAK NEPIEHAUKYISIPHOCTH IMIIOCKOCTEH. 1
33. 9 ITpu3Hak napauIeIbHOCTH NPSIMBIX B IPOCTPAHCTBE. 2
34. 9 [Tpr3HaK mapamielbHOCTH TIOCKOCTEH. 4
35. 9 OpToroHanbHOE IPOEKTUPOBAHNUE. 4
36. 9 Paccrosiane Mexy Gurypamu u mapajuieIbHOCTb. 4
37. 9 Cdepa u map. 2
38. 9 Hununmp. 2
39. 9 Konyc. 2
40. 11 Benukue yueHble MaTEMaTUKU U UX OTKPBITHS 22
41. 12 OCHOBHBIE METOIBI MATEMATHUKHA 22
OO6muii 00beM, yac 290
6. YYUEBHO-METOANYECKOE n NH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIJIMHBI

6.1. OcHoBHas uTEpaTypa

1. Aunre6pa u Havanma matematudeckoro aHammsa. 10-11 kmaccel. ba3oBbiit U yriyOsieHHBINH YPOBHHU:
yuebnuk / III. A. Amumos, FO. M. Konsrun, M. B. Tkauesa, [u ap.]. - 12-e usn., crep. - Mocksa:
IMpocBemenue., 2024. - 464 c. - ISBN 978-5-09-112136-0. - Tekct: amekrponnbiii. - URL:
https://znanium.ru/catalog/product/2157448

2. T'eomerpus. 10-11 xnaccel. ba3oBwiii u yriny0néunsiii ypoBuu: yueOnuk / JI. C. AtanacsH, B. ©.
Byry3os, C. b. Kagomues [u ap.]. — 12-e usn., crep. - Mocksa: [Ipocsemenue, 2024. - 290 c. —
MI'Y - mkome). - ISBN 978-5-09-116447-3. - Tekct: omektponHbiii. - URL:
https://znanium.ru/catalog/product/2201875
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6.2. lonoTHUTEIbHAS JIUTEPATypa

1. I'yces, B. A. T'eomerpusi: yaeOHUK AJisi cpeHero npodeccnoHalbHOTO 00pa3oBanus / B.
A. TyceB, U. b. KoxyxoB, A. A. IlpokodppeB. — 2-¢ wu3m., uchnp. u jpon. — MocCkBa:
WznarensctBo FOpaiit, 2026. — 280 c. — (IIpodeccuonansuoe odopazoBanue). — ISBN 978-5-
534-08897-7. — Tekct: smektponHbIi // Obpa3oBarenbHas miardopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/586855

2. boromonos, H. B. Maremaruka. AnreOpa u Hadana aHanu3a. ba3oBeiid ypoBenb: 10—11
KJlacchl: yueOHUK s cpenHero oobmiero oOpaszoBanust / H. B. BoromonoB. — Mocksa:
MznarensctBo FOpaiit, 2026. — 241 ¢. — (O6meoOpazoBarenbubiii 1uki). — ISBN 978-5-534-
16084-0. — Texkct: anmekrponnbiit // ObOpa3zoBarenbHas tardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/599024

BHETHOTEYMHO
HHSOPMAUHOHHMH
HEHTP
2026/2027

6.3. [IporpamMHoe obecrnieyenune
Microsoft Windows

Microsoft Office Professional Plus 2019
Koncynbrant-ITitoc

Google Chrome unu SAunexc.bpaysep

6.4. IuTepHeT-pecypcnl

Hayunas anextponHas Oubnuoreka - http://www.elibrary.ru/

Hayunas snexrponnast 6ubdaunoreka «Knubepienunkay - http://cyberleninka.ru/
O6pazoBarenbHas miathopma FOPAUT - https://urait.ru/

[udposoii o6pazoBatenbHbiii pecypc IPR smart - https://www.iprbookshop.ru
OnektpoHHas 6ubnuoreunas cucrema «CKCH» - https://www.sksi.ru/Environment/EbsSksi
OO6pazoBaTenbHBIN pecypc «IeMEeHTHI O0NbIION Haykn» ((hpu3uka, OMOJIOTHs, XUMHUS, MAaTEMAaTHKa,
JMHTBHCTHKA) - https://elementy.ru/

Cainit «Maremaruka u pusukay - https://educon.by

OTkpbIThIN NekTopuii yuenbix MI'Y - https://teach-in.ru/

Oomepoccuiickuit Matemarndeckuii mopraa Math-Net.Ru - http://www.mathnet.ru/
OnekTpoHHO-0ubIHoTeuHas cuctema ZNANIUM - https://znanium.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCHHUIIJINHBI

JIJis peanmu3anuu JUCIHUILTUHBI TpeOyeTces ClIeIyrollee MaTepHaTbHO-TEXHUIEeCKOe 00ecIieueHue:
JUIS TIPOBEJCHUS JEKIUH, YpPOKOB — Yy4yeOHas ayauTOpHs, OCHAIEHHas OO0OpyIOBaHUEM U
TEeXHUYECKUMH CpEACTBAaMU OOYYEHHS: CHEeIMaIu3upoBaHHAs ydyeOHas MeOenb; ydeOHas JT0CKa;
9KpaH, MPOEKTOpP, KOMIBIOTEP; METOIUYECKUE TMOCOOUs; y4eOHO-HATISAHBIE MOCOOUS: CXEMBI,
IIOPTPETHI; PACXOAHBIE MATEPUAIIEL.
JUIS TIPOBENICHUSI TIPAKTHUECKUX 3aHATUN — ydeOHas ayTuTOpHs, OCHAIIEHHas 000pYJAOBaHHUEM U
TEXHUYECKUMH CPEACTBAMHU OOYYCHHS: CHEIHaTH3UpOBaHHAs yueOHasi MeOenb;, ydeOHas JOCKa;
9KpaH, MPOEKTOpP, KOMIBIOTEP; METOIUYECKHE MOCOOUS; y4eOHO-HArJSAHBIE MOCOOUS: CXEMBI,
IIOPTPETHI; PACXOAHBIE MATEPUAIIEL.
JUIS  OpraHu3alldd  CaMOCTOSITENIHOM paboThl - TIOMEIIEHUE, OCHAIIEHHOE OCHOBHBIM
000pyI0OBaHWEM M TEXHUYECKUMH CpPEIICTBaM: CIEIUaIu3upoBaHHas MeOenb; ydeOHasl JTocKa,
9KpaH, IPOEKTOP, HOYTOYK, KOMITBIOTEPHI, 00BEAMHEHHBIC B TOKAIBHYIO CETh H MMEIOIIHE BBIXO/T
B UHTEPHET; PACXOIHBIC MAaTEPUAIIHI.
JUIL TEKYIIETO KOHTPOJIS M MPOMEXKYTOUYHOH aTTecTaluu - ydeOHas ayJuTOpUs, OCHAICHHas
000pyIOBaHHWEM U TEXHUYCCKUMHU CPEACTBAMHU OO0YUEHUS: CTICIIHAIM3NPOBaHHAs yaeOHass MeOeb;
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yueOHasi JTocKa; JKpaH, MPOEKTOP, KOMITBIOTEP; METOAMYECKHE MOCcoOus; y4deOHO-HarIsTHbIC
MOCOOUSI: CXEMBI, TIOPTPETHI, PACXOIHBIC MaTEPHUAIIBI.

8. OCOBEHHOCTH OCBOEHUs JUCHHUIIJIMHBI JIMNAMHA C O'PAHUYEHHBIMU
BO3MOXXHOCTSAMMU 310POBbS

OOyuaromyMess ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMU 3JI0POBbsI NPEIOCTABISIIOTCA CHELMATIbHbIE
y4eOHUKH, y4eOHbIe TMOCOOMS M JAUJAKTHUYECKHE MaTepHalibl, CIIEHUAIbHBIE TEXHHUYECKUE CPEICTBA
0o0y4eHMs KOJUIEKTMBHOTO U WHIMBHMIYaJIbHOIO II0JIb30BaHMs, YCIYTH AaCCUCTEHTa (ThIOTODA),
OKa3bIBAIOLIEr0  OOy4aromMMCS  HEOOXOAMMYIO  TEXHHYECKYH0 IOMOILb, a TaKXke YCIyId
CYpIIONIEpEeBOAUMKOB U TU(dIOCypronepeBouuKoB. OpraHuzanus oOecrneyrBaeT IMEeYaTHBIMU W/MIIH
3JIEKTPOHHBIMU 00pa30BaTENFHBIMU pecypcaMu B (OpMax, aJanTHPOBAHHBIX K OrPAaHMYCHHAM HX
3JI0POBBSIL.

OcBoeHne IUCHUIUIMHBI OOYYaIOMIMMUCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI MOXKET
OBbITh OPraHU30BAaHO COBMECTHO C JAPYTUMH 00YYaIOUIMMHUCS, & TAKXKE B OTJEJbHBIX IPYIIaXx.

OcBoeHHe JUCHUIUIMHBI OOYYAIOIIMMHUCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSMHU  370POBBS
OCYLIECTBISICTCA C Y4YeTOM OCOOEHHOCTEH  NCHUXO(U3MUYECKOrOo  pa3BUTHUS, HHIUBUIAYaJIbHBIX
BO3MOYKHOCTEH U COCTOSIHUS 3710POBBSI.

B mensx nocTymHOCTH MOJIydyeHMsI BBICHIErO0 OOpa3oBaHMs IO 00pa3oBaTENbHOM Iporpamme
JUIIAMHU C OTPAHMYCHHBIMHA BO3MOYKHOCTSIMH 3JI0POBbsSI ITPH OCBOSHUH JHCIUIUINHBI 00eCTIeYNBACTCS:

1) anst UL ¢ OrpaHMYCHHBIMU BO3MOXKHOCTSIMHE 3/I0POBBS 110 3PCHHIO:

— MPUCYTCTBHE THIOTOPA, OKA3bIBAIOIINI CTYIEHTY HEOOXOAUMYIO TEXHHUYECKYIO ITOMOIIb C Y4E€TOM
MH/IMBUYAJIIbHBIX OCOOEHHOCTEH (IOMoraer 3aHATh paboyee MECTO, IEePeBUraThCs, NMPOUYUTATh U
oopMuTh 3a1aHNE, B TOM YHUCIIE, 3AIMCHIBAS MO]] IUKTOBKY),

— IUCbMEHHBIC 33/1aHUS, a TaKXKe HMHCTPYKUMH O IMOPSAAKE MX BBINOJHEHUS O(OPMISIOTCS
YBEJIMUEHHBIM HIPUPTOM,

— clielualibHble Y4eOHUKH, YUeOHbIe MMOCOOMS U AUJIAKTHUYECKHE MaTepHalbl (MMEIOLIHe KPYIHBINA
mpudT nnK aynuodaitis),

— UHMBHIyaJIbHOE paBHOMEpPHOE ocBelleHne He MmeHee 300 Jrokc,

—IpU HEOOXOAMMOCTH CTYIEHTY /ISl BBINIOJHEHHUsS 3aJaHUsl TPEAOCTABISETCS YBEIHMYMBAIOIICEe
YCTPOMCTBO;

2) IUTsL JIUI] ¢ OTPAaHUYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI 11O CITYXY:

— IPUCYTCTBUE ACCUCTEHTA, OKAa3bIBAIOUIMM CTYAEHTY HEOOXOIUMYI0 TEXHMUYECKYI0 IOMOIIb C
YYETOM MHIWBUAYAIBHBIX OCOOCHHOCTEH (TIOMOTaeT 3aHsATh pabouee MECTO, MEePEIBUTATHCS, TPOUUTATH
1 0(hOpMUTH 3aJlaHKE, B TOM YHUCIIE, 3alIUChIBAs O] TUKTOBKY),

— obecreunBaeTCsl HAIMYKME 3BYKOYCHIIMBAIOMICH ammaparypbl KOJJICKTHBHOTO ITOJIb30BaHUS, TIPU
HE00X0AMMOCTH 00yuaroleMycs MpeaoCTaBIseTcs 3BYKOYCUIIMBAOIAs anmaparypa WHAWBUIYAIbHOTO
MOJTb30BAHHS;

— obecrneunBaeTCs HAJEKAIMMU 3BYKOBBIMH CpPeJICTBAMH BOCIIPOU3BEIEHHS HH(OpMAIINH;

3) is Ul ¢ OrPpAaHWYCHHBIMH BO3MOXKHOCTSIMH 3[I0POBBS,, HUMEIOIIMX HApPYIICHUS OIOPHO-
JIBUTaTEeNILHOTO ammapara:

— MACHMEHHBIE 3aJ[aHUs BBHITIOJTHIIOTCS Ha KOMITBIOTEPE CO CHEIHaTH3UPOBAHHBIM TPOTPAMMHBIM
o0ecredeHrneM UITN HaJJMKTOBBIBAIOTCS THIOTOPY;

— T10 JKEJIaHUI0 00YJarOIIET0Cs 3aJaHMsI MOTYT BBITTOJHATHCS B YCTHOH (hopme.

[IporpaMMa cocTaBieHa B COOTBETCTBHM C TpeboBaHuAMU DenepanibHOrO0 ToCyIapCTBEHHOTO
o0pa3oBaTeNnpHOTO CTAaHAApTa CcpemHero ooémero obpa3zoBanusi, yTB. [Ipukazom MuHucTepcTBa
obOpazoBanus 1 Hayku PO ot 17.05.2012 1. Ne 413 u ©OII.
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