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L.IIOSICHUTEJIBHAS 3AITUCKA

[Tporpamma o00mIe00pazoBaTeIbHON y4eOHOM AMCHUIUTUHBI «MaTemMaTuka» NpeaHa3HaYeHa
IUISL U3YYEHHUS MaTEMaTUKU KaK ydeOHOW IUCHMIUIMHBI, BXOAAIIEH B 00pa30BaTelIbHYIO IPOTrpaMMy
cpenHero obmiero oOpa3oBaHMs MPH IMOATOTOBKE CIEIUAINCTOB CPETHETO 3B€HA HA 0a3e OCHOBHOTO
obmero oopazoBanus o crneuuanbHocTu 34.02.01 Cectpunckoe neno, B OI'BIIOY «MIMK».

Coneprxanue nmporpaMMbl «MaremaTukay HalpaBieHO Ha JOCTHXKEHUE CIIETYIONINX LeJIei:

- OGecnicuenue c(HOPMHPOBAHHOCTH TMPEACTABICHUN O CONHAIBHBIX, KYJIBTYPHBIX U
UCTOPUYECKHX (PAKTOpax CTAaHOBJICHHUS MaTEMAaTHKH;

« Obecrieuenne cHOPMUPOBAHHOCTH JIOTHYECKOTO, AITOPUTMHYECKOTO M MaTEMaTHYECKOTO
MBILICHHS,

« ObecnieueHue cPOPMUPOBAHHOCTH YMEHUN MPUMEHATH MOJYYEHHbIE 3HAHUS NPU pEIICHUU
pa3IMYHBIX 337134,

« Obecnieuenue  cOPMHUPOBAHHOCTH  MPEACTABIEHUH O  MareMaTHMKe Kak  4YacTH
00IIIeYeTIOBEYECKON KYIIBTYphI, YHUBEPCAILHOM SI3bIKE HAYKH, TIO3BOJISIFOIIEM OIMCHIBATH U M3Y4aTh
peabHbIE TIPOLIECCH U SIBIICHHS.

2. OBIIASI XAPAKTEPUCTHKA YYEFHOM JUCIHUATILIMHBI
OV . 04 KMATEMATHUKA»

Matematuka sBisiercs  (QyHIZaMeHTalIbHOH  0OHIeo0pa30BaTeNbHOW  AUCHMILUIMHOW €O

CIIO’KUBIIMMCSI yCTOWYHBBIM CO/IEPIKaHUEM U OOIIMMHU TPEOOBAHUSIMU K TIOJTOTOBKE 00yYarOIIINXCA.

O6IJ_II/IG eI U3YyUYCHUA MATCMATHKHU TPAAUIHUOHHO PCAIM3YIOTCS B YCTBIPECX HAIIPABJICHUAX:

1) 061uee MMpEaACTaBJICHUC 00 HACAX U METOJaX MATCMATHKU,

2) HUHTCJUICKTYAJIbHOC PA3BUTHUC,

3) OBJIaICHHUC HeO6XOJII/IMBIMI/I KOHKPCTHBIMHU 3HAHUAMU U YMCHUAMMU,
4) BOCIIMTATEIbHOE BO3JCHCTBUE.

Conepxanue y4yeOHOM JTUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH
COJIEpKaTEeIbHBIMU JIMHUSAMU O0yUEHUSI MaTeMaTHKe:
+ anreOpamyeckas JIMHHUSA, BKJIIOYAONIAs CUCTEMATH3alMI0O CBEJCHMH O 4HCIaX; U3y4eHHE
HOBBIX M 0000IeHHE paHee M3YUYEHHBIX omepanuil (BO3BEACHUE B CTENEHb, H3BJICUCHUE
KOpHS, Jlorapu(MUpPOBaHUE, CUHYC, KOCHHYC, TaHI€HC, KOTaHT€HC M OOpaTHbIE K HUM);
U3Y4YE€HHE HOBBIX BHJIOB UHCJIOBBIX BbIpaXeHU u (OpPMyI; COBEpPUICHCTBOBAHUE
MPAKTUYECKUX HAaBBIKOB U BHIYMCIUTENIBHON KYIbTYpBhl, PACIIUPEHHUE U COBEPLICHCTBOBAHUE
anreOpanyecKkoro amnmnapara, cOpMUpPOBaHHOTO B OCHOBHOM INIKOJE, U €ro MpUMEHEHHE K

PCHICHUIO MATCMATHYCCKUX W MPUKIIAAHBIX 3a1a4;



*  TEOpeTHKO-(DYHKLIMOHAbHAS JIMHUSA, BKIIOYAIOU[as CHCTEMAaTH3allMI0 U paclIupeHue
CBeJIcHH O (YHKIMSX, COBEPIICHCTBOBaHWE TIpaUUeCKUX yMEHUU; 3HAKOMCTBO C
OCHOBHBIMM HJI€IMHU U METOJAaMU MaTEMaTUUYECKOI'0 aHaju3a B OObEME, IMO3BOJISIIOIIEM
UCCIIEIOBATh JJEMEHTapHble (QYHKIMM M peliaTh M[POCTEHIINEe TIeOMETpUYECKHe,
dbuznueckue u Ipyrue NpukiajaHble 3a1a4u;

e JIMHUS YpPaBHEHMM W HEpPABEHCTB, OCHOBaHHAs Ha I[OCTPOCHUM U HCCIEIOBAaHUU
MaTeMaTHUECKUX MOJENeH, TepeceKkaromascs ¢ ainreOpaudeckoil ©  TEOpPETHKO-
(GYHKIIMOHATBHOW JIMHUSMU W BKJIIOYAIOIIAS Pa3BUTHE U COBEPIICHCTBOBAHHE TEXHUKU
anreOpandyeckux NpeoOpa3oBaHUM [UIsl pPELIECHUS YpPaBHEHUN, HEPABEHCTB U CHCTEM;
dbopMupoBaHue CIOCOOHOCTH CTPOUTh W HCCIENOBaTh MPOCTEUIINE MaTeMaTHUYeCKHe
MOJIEJIU TIPU PEIICHUU MPUKIIATHBIX 3a/1a4, 33]1a4 U3 CMEXHBIX U CHEIUATbHBIX JUCIUTIINH;

¢ TEOMETpUYECKasl JUHUA, BKIIOYAIONIAsl HArJISIAHBIC MPEICTaBICHUS O MPOCTPAHCTBEHHBIX
burypax U wu3ydyeHHE HUX CBOMCTB, (OPMUPOBAHUE U PaA3BUTHE MPOCTPAHCTBEHHOIO
BOOOpa)KEHUs, pa3BUTHE CIOCOOOB TEOMETPUUYECKHX HU3MEPEeHH, KOOPAMHATHOTO U
BEKTOPHOT'O METOJIOB JIJIsl PEIICHUSI MATEMAaTHUYECKUX U MPUKIIAIHBIX 3a/1a4;

¢ CcTOXacTMuYecKas JIMHUS, OCHOBaHHAasT Ha pPa3BUTHM  KOMOWHATOPHBIX  YMEHHUM,
MPEJICTABICHUN O BEPOSITHOCTHO-CTATUCTHUECKUX 3aKOHOMEPHOCTSAX OKPYKAIOIIEro MUpA.

N3yuyenne o06meoOpazoBaTebHON yueOHOW IUCHUIUIMHBI «MareMaTuka» 3aBepliaeTcs

MIO/IBEJICHUEM HUTOrOB B (OpME 3K3aMEHa B paMKaX IMPOMEKYTOYHOM aTTeCTalluM CTYAECHTOB B

npouecce ocBoeHust ocHoBHoU [IIICC3 ¢ nomyuenuem cpeanero oouiero oopazoBaHusl.

3.MECTO YUYEBHOM JUCIUILIMHBI B YYEGHOM ILJIAHE

Vuebnas nuciummaa OY 1. 04 «MaTteMaTHuKka» SIBISETCS o01ieo0pa3oBaTenbHON
y4eOHOM JNHCUUIUIMHOM 00s3aTesIbHOM mpenMeTHoM oOmactu «Marematuka W HH(OpMaTHKa»
@I'OC cpennero obuiero oopazoBaHus.

4.PE3VJbTATHI OCBOEHUS YUYEBHOM JUCIIUITIJINHBI

OcBoenne conepxkanust yueOHoM naucrumuHel OY/[. 04 «Martematuka» obecrieunBaeT
JTOCTHKEHHUE CTYACHTAMH CICAYIOUINX pe3)/ibmamos.
IIpenmeTHbIX:
1) chopmMHpOBaHHOCTH MPEACTABICHUNA O MaTeMaTHKe KaK YacTH MHPOBOM KYJIbTYpPHl U O MECTe
MaTeMaTHUKHd B COBPEMEHHOH IMBMIIM3AIMM, O CIIOCOOAaX OINMCAaHMA HAa MaTEMaTHUECKOM S3BIKE

SBJICHUM peajJbHOTO MUPA;

2) chopMHpPOBAaHHOCTh TPEJCTABICHUA O MATEMAaTHMUECKUX TIOHATHUAX KaK O BaKHEHIIMX
MAaTEMaTUYECKUX MOJEINSIX, MO3BOJSIONIMX ONUCHIBATH M HM3y4aTh pa3HbIC MPOIECCHl W SIBICHHS;

IIOHUMAaHHE€ BO3BMOXKHOCTH aKCUOMATHYECKOT'O ITOCTPOCHUSA MATEMATHYCCKUX T€OpHI71;



3) BiajieHNe METOJaMU JI0OKA3aTeIbCTB U allTOPUTMOB PELICHUsI; YMEHHE UX MPUMEHSTh, IPOBOIUTH

JAO0Ka3aTCIbHBIC PACCYKACHUS B XOAC PCHICHUS 3a4a4;

4) BJIaACHUC CTAaHAAPTHBIMHU  IIpUEMaMH  PEHICHUA  pallUOHAJIBHBIX MW  HppaldOHAJIbHBIX,
IMMOKAa3aTCJ/IbHbBIX, CTCIICHHBIX, TPUTIOHOMCTPUYCCKUX ypaBHeHI/Iﬁ U  HCPABCHCTB, HUX CHUCTCM,
HCIIOJIb30BAHUC T'OTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM, B TOM YHUCIC OJId MHOWCKA IMYTH PCUICHUA U

WUTIOCTPAINK PEIICHUs YPaBHEHUN U HEPABEHCTB;

5) chopMUPOBAHHOCTH MPEACTABICHUN 00 OCHOBHBIX MOHSITHSX, HICIX U METOaX MAaTEMAaTHYECKOTO

aHajm3a;

6) BiaJieHHE OCHOBHBIMU MOHATHUSMHU O TUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETpUYECKHX (urypax,
UX OCHOBHBIX CBOWCTBax; c()OPMHUPOBAHHOCTh YMEHHS pPAcCllO3HABATh Ha UYepTEkKax, MOACIAX U B
pealbHOM MHpEe TeoMeTphueckue (UTyphl; MPUMEHEHHE H3YYCHHBIX CBOWCTB T'€OMETPUUYECKUX
buryp u GpopmyI s perieHus TeOMETPUIECKHX 3a/1a4 1 337a4 C MPAKTUYECKUM COJICPKAHUEM;

7) chOpMHPOBAHHOCTH TPEICTABICHUN O TPOLECCax W SBICHHUAX, MMEIOUINX BEPOSTHOCTHBIN
XapakTep, O CTAaTUCTUYECKHX 3aKOHOMEPHOCTSX B pealbHOM MHUpPE, 00 OCHOBHBIX IOHATHUAX
AIIEMEHTApPHON TEOpUU BEPOSITHOCTEH; YMEHHUI HAaXOIUTh U OIECHUBATh BEPOATHOCTH HACTYIUICHUS
COOBITUI B TPOCTEHMIINX MPAKTUYECKUX CHUTYAlUSX U OCHOBHBIE XapaKTEPUCTUKU CIyYaHBIX
BEJIMYNH;

8) Bi1aJieHNe HaBbIKAMU MCIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX POrPaMM IPU PEIICHUH 3a7ay;

9) nnst cnenbIX U CIa0OBUAAIINX 00YJIArOIIUXCS:

OBJIaJICHUE MpaBWJIaMU 3allCH MaTeMaTU4YecKuX (OpMyNl M CHEIHUAIbHBIX 3HAKOB pelbe(HO-
TOUEYHOM cucteMbl 00603HaueHuit JI. bpaiins;

OBJIQ/ICHUE TaKTHIIBHO-0OCA3aTEIbHBIM CIOCOOOM O00CHeOBaHMs M BOCIPHUATHA  pelbedHbIX
n300pakeHUH MPeIMETOB, KOHTYPHBIX H300pakeHHI reoMeTprUecKuX (GUryp u Ipyroe;

HaJINYME YMEHUS BBINOJIHATh TEOMETPUUYECKUE TIOCTPOEHUS C TIOMOIIBIO [IUPKYJIS U JINHEHKH, YUTATh
penbedHble TpapUKH HIEMEHTApHbIX (YHKIMA Ha KOOPAWHATHON IUIOCKOCTH, IPUMEHSAThH
crenaibHble npucnocodaeHus amis peabeproro yepuenus ("Upapremen", "llkonpauk");
OBJI/ICHUE OCHOBHBIM (DYHKIIMOHAJIOM MPOTrPaMMbl HEBU3YaJIBHOTO JOCTyNa K WH(pOpMAlMMU Ha
JKpaHe MEePCOHAIBHOIO KOMIIBIOTEpA, YMEHHE MHCIIOJIb30BaTh MEPCOHANbHbIE TH(IOTEXHUYECKUE
cpenctBa  MH(POPMAIMOHHO-KOMMYHUKAIIMOHHOTO  JIOCTYINAa  CJIETBIMA ~ OOydJaromuMucs; (He
MPUMEHSIETCA B CBSI3U C OTCYTCTBHEM OOYYAIOIIUXCSA C YKa3aHHBIMH HapyLIICHUSIMHU 110 JaHHOU

CTEIUATBHOCTH).

10) JJIs 06yqa101u1/1x051 C HAPYHICHUAMHA OIIOPHO-ABUTATCIILHOTO allllapaTra:



OBJIQJICHHE CHEIUAIbHBIMM KOMIBIOTEPHBIMU CPEACTBAMHU IPEACTABICHUS W aHAIM3a JAHHBIX U
YMEHHME UCIOJb30BaTh  IMEPCOHAJIBHBIE  CPEJICTBA  JIOCTYIla C  y4€TOM  JBUTaTEJbHBIX,
pedeBUTraTeIbHbIX W CEHCOPHBIX HapyUIEHWH; (HE IpPUMEHSETCS B CBSI3U C OTCYTCTBUEM
o0yyaroluxcsl ¢ yKa3aHHbBIMH HapYIICHUSIMU T10 TaHHOM CIIeUUaTbHOCTH).

JIMYHOCTHBIX:

1) poccuiickyto I'pa)IaHCKYI0 MIAEHTHUYHOCTb, MATPUOTU3M, YBAKEHUE K CBOEMY Hapojy, YyBCTBa
OTBETCTBEHHOCTH niepes; PonHOM, rOpAOCTH 3a CBOM Kpail, CBOO PoJMHYy, Mpouuioe U HACTOSIIEE
MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHne rocy1apcTBEHHBIX CUMBOJIOB (Tep0, diar, THMH);
2) IpaXJaHCKYIO IIO3MLHI0 KaK aKTUBHOTO M OTBETCTBEHHOI'O WIEHAa POCCUICKOro OOIIECTBa,
OCO3HAIOIIEr0 CBOM KOHCTUTYIIMOHHBIE MpaBa U 00S3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPaBOMOPSIOK,
00Ja/1aro1ero 4yBCTBOM COOCTBEHHOTO JIOCTOWHCTBA, OCO3HAHHO MPUHUMAIOILIETO TPAJAUIIMOHHBIC

HallMOHAaJIbHBIC 1 O6Hl€‘1€J'IOBC‘~ICCKI/IG TYMaHUCTUYCCKUEC U JEMOKPATHYCCKUC IICHHOCTH,
3) TOTOBHOCTH K ciy>keHnto OTe4ecTBy, €ro 3aliuTe;

4) chopMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HayKH U OOILIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJIOre KYyJbTYp, @ TAaKKe pa3jMuHBbIX (popm
OOIIECTBEHHOTO CO3HAHMSI, 0CO3HAHHNE CBOETO MECTa B IMOJIUKYIBTYPHOM MHpE;

5) chopMHpPOBAaHHOCTP OCHOB CAaMOpa3BUTUS U  CAMOBOCIIMTAHHUS B  COOTBETCTBUM C
OOIIEYETIOBEYECKMMH  LIEHHOCTSIMH W HWJAealaMd TPaKIAHCKOTO OOIIECTBa; TOTOBHOCTh U

CITOCOOHOCTB K CaMOCTOHTeHLHOI\/’I, TBOpquKOﬁ 1 OTBETCTBEHHOM ACATCIIBHOCTH

6) TOJIEpaHTHOE CO3HAHUE U TIOBEJICHHUE B MOJIMKYJIHTYPHOM MUPE, TOTOBHOCTh U CIIOCOOHOCTH BECTH
JUANIOT C JIPYTUMHU JIOJbMH, JIOCTHTaTh B HEM B3aMMOIOHHMAHMsS, HAXOIWTh OOIIUE LeNu U
COTPYOHUYATh I HMX JOCTH)KEHHUS, CIOCOOHOCTh MPOTUBOCTOSATH HJACOJIOTHH JKCTPEMU3MA,
HallMOHAIM3Ma, KCeHO(POOUM, ITUCKPUMHMHAIIMM TIO COLMAIBHBIM, PEJIUTHO3HBIM, PAaCOBBIM,

HAallMOHAJIbHBIM IMMPU3HAKaM U APYTYM HCTATHUBHBIM COLIMAJIbHBIM SIBJICHUSAM,

7) HaBBIKM COTPYIHHYECTBA CO CBEPCTHHKAMH, B3POCIBIMH B 00pa30BaTEbHOW, OOIIECTBEHHO
MOJIE3HOU, YUeOHO-H1CCIe10BaTeIbCKON, MPOEKTHON U IPYTUX BUJIAX ACATEIbHOCTH;

8) HPaBCTBEHHOE CO3HAHUE U TIOBE/ICHUE HA OCHOBE YCBOCHHS OOIIEUEIOBEYECKHUX [IEHHOCTEH;

9) rOTOBHOCTh U CHOCOOHOCTH K OOpa30BaHHIO, B TOM UHCJIE CaMOOOpPa30BaHMIO, HA MPOTSKEHUU
BCEH KM3HM; CO3HATEIBHOE OTHOIIEHHE K HENPEPHIBHOMY OOpA30BAaHHMIO KAaK YCIOBHIO YCHEITHOM
npoecCHOHATBLHON 1 00IIECTBEHHOM €A TEIbHOCTH;

10) screTmyeckoe OTHOIICHHWE K MHpPY, BKIIOYAs AICTETHKY OBITa, HAYYHOTO W TEXHUYECKOTO

TBOpYCCTBA, CIIOPTA, O6IJ_ICCTBCHHBIX OTHOMCHHﬁ;



11) nmpuHATHE W peaTu3aiuio IEHHOCTEN 3J0pOBOTO W Oe30macHOTo 00pasa KU3HH, MOTPEOHOCTH B
(U3NYECKOM CaMOCOBEPIIEHCTBOBAHUH, 3aHATUAX CIIOPTUBHO-030POBUTEIHHON IESTEIHHOCTHIO,
HETPUSATHE BPEIHBIX MPUBBIYEK: KYPEHUs, YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB;

12) GeperxHOE, OTBETCTBEHHOE M KOMIETEHTHOE OTHOLICHHE K (PU3NYECKOMY M IICUXOJIOTHYECKOMY
3JI0pOBBIO, KaK COOCTBEHHOMY, TaK U JPYTHX JIOJICH, yMEHUE OKa3bIBaTh NEPBYIO MTOMOIIIb;

13) oco3HaHHBId BBIOOp Oymymieli mpodeccurt W BO3MOXKHOCTEH pealn3amuu COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIICHHE K MPO()ECCHOHATLHON ESTENFHOCTH KaK BO3MOKHOCTH Y4acTHs B

PEIICHUHU JINYHBIX, O6HI€CTB€HHBIX, roCcyaapCTBCHHBIX, O6HIeHaHI/IOHaJ'IBHBIX HpO6JI€M;

14) chopMHpPOBAaHHOCTH SKOJOTMYECKOTO MBIIUICHUS, [OHUMAHHUS BIMSHUS  COIMAIBHO-
HKOHOMHUYECKUX IPOLIECCOB HA COCTOSHME IMPUPOAHOIN U COLMAbHON Cpejibl; MPUOOpETeHUE OmbITa

3KOJ'IOFO'HaHpaBJ'IeHHOI71 ACATCIIBHOCTH,

15) OTBETCTBEHHOE OTHOIICHUE K CO3JIAaHUIO CEMbH Ha OCHOBE OCO3HAHHOT'O NMPHHATHS IIEHHOCTEH
CEeMEHHOM KU3HH.

MeTanpeaMeTHBIX:

1) yMeHHe caMOCTOSITENIFHO OMPEENATh LENHU ACSITEIbHOCTH U COCTABIATH IUJIaHbI JI€ATEIbHOCTH;
CaMOCTOATENIBHO OCYILECTBIIATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATH ACSITENIBHOCTD; MCIOJIb30BaTh
BCE€ BO3MOXHBIC pGCprBI IJII  OJOCTHUIXKCHUS IIOCTABJICHHBIX ueneﬁ nu peanmaumxl IIJIAaHOB

JACATCIIBHOCTH, BI>I6I/IpaTI) YCIICHIHBIC CTPATCTHUU B PA3JIMUHBIX CUTYAIIUAX

2) ymeHue npoAyKTUBHO OOIIATHCS M B3aUMOJICHCTBOBATH B IPOLIECCE COBMECTHOM JESTENbHOCTH,

YUUTHIBATh MO3UIMU JPYTUX YUYACTHUKOB JI€ATEIBHOCTH, 3(PPEKTUBHO pa3peiiaTh KOHQIUKTHL;

3) BIajgeHue HAaBBIKAMH TO3HABATEIBHOM, YIEOHO-UCCIEA0BATEIbCKON M MPOEKTHON JeATEIbHOCTH,
HaBBIKAMHU pa3pelieHusi MnpoOjeM; CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITENIBHOMY TOHCKY

MCTOHOB PCIICHUSA IMPAKTUYICCKUX 3ada4, IPUMCHCHUTO PA3JIMUYHBIX METOAOB IIO3HAHUS

4) TOTOBHOCTb U  CIIOCOOHOCTH K CaMOCTOSITEIbHOM  HMH(OPMAIIMOHHO-TIO3HABATEIBHOM
NeSITeIbHOCTH, BIIAJICHUE HaBBIKAMU IOJIyYEHHMs] HEOOXOIUMON HMH(pOpMAMK U3 cloBapeill pa3HbIX
TUIIOB, YMEHUE OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MH(POpPMAIUU, KPUTUYECKU OLIEHUBATh
Y UHTEPIPETUPOBATh HH(OPMALINIO, ITOJIYYaEMYIO U3 PA3IUYHBIX HCTOYHUKOB;

5) yMeHHue UCIOoJIb30BaTh CpeACcTBa MH(OPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUH (J1anee -
UKT) B pemieHnn KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX M OPraHU3allMOHHBIX 3aJa4 C COOJIIO/IEHUEM
TpeOOBaHUI APrOHOMUKH, TEXHUKU O€30MAaCHOCTH, THUTUEHBI, PECypcocOEepekeHUs, MPABOBBIX U

O9TUYCCKUX HOPM, HOpM HH(bOpMaHHOHHOﬁ 6630H8.CHOCTI/I;

6) YMCHUEC OIIPCACIIATH HA3BHAYCHNUC U (I)YHKI_II/II/I Pa3JINYHbIX CONUAJIBHBIX HHCTUTYTOB,



7) yMeHHE CaMOCTOATEIbHO OIEHUBaTh M MNPUHUMATh PEIIEHUs, OMNPEAeINAIoNUe CTPATEernio

MOBCACHUS, C YUCTOM I'pa’kIaHCKUX U HPABCTBCHHBIX HGHHOCTCI\;I;

8) BJIAACHUC SA3BIKOBBIMH CPCIACTBAMH - YMCHUC SICHO, JIOTUYHO W TOYHO H3JIaraTb CBOKO TOYKY

3pCHUs, UCII0JIB30BATh aICKBATHLIC A3BIKOBLIC CPCACTBA,

9) BJIaACHHUC HAaBbIKAMHU MM03HaBaTEIILHOM pe(bneKch KaK OCO3HaHHA COBCPUIACMBIX ﬂeﬁCTBHﬁ nu
MBICJIIMTCIIBHBIX MPOHCCCOB, UX PE3YJILTATOB U OCHOBaHHﬁ, I'paHull CBOCIO 3HAHWUA W HC3HAHMUA,

HOBBIX IMO3HABATCJIbHBIX 3a/la4 U CPCACTB UX JOCTUIKCHHA.

5.CTPYKTYPA U COJAEP)KAHWUE YYEBHOM JUCHUILIUHBI

5.1.00beM 1 conep:xaHue y4eOHOM IMCUMILINHBI M BUJbI Y4eOHOH padoThl

Buj yueOHoii padoThl O0bem yacoB
MaxkcumanbHast yaeOHast Harpy3ka (Bcero) 374
OO6s13aTenbHas aynuTopHas yueOHast Harpy3ka (Bcero) 256
CamocrositenbHas paboTta oOydaromierocs (Bcero) 118
Wrorosas arrectanus B GopMe 9K3amMeHd




HanmeHoBaHMe pa3ieiioB u Coaep:xanue y4eOHOr0o MaTepuasa, NpaKkTHYeCKHe 3aHATHS, CAMOCTOSITeIbHAS O0bem Yposenn
TeM padoTa 00y4aImuxcs 4acoB 0CBOEHMS
1 2 3 4
|.Beenenue. Copaepxxanue yueOHOIro MaTepuasa 2 1
MaremMaTHKa B HayKe, TEXHUKE, SKOHOMHUKE, HHOOPMAIIHOHHBIX TEXHOJIOTHSIX U
MIPaKTUYECKOU JeATEITbHOCTH. 2 1
I1.Pa3BuTHE MOHATHUS O YHCJIE. 14
2.1.I1onsiTue 0 4ncIe. Copaepxxanue yueOHOIro MaTepuasa 4 2
[{esbie 1 pauoOHaNIbHBIC YKciia. [[efCTBUTENbHbBIC YUCTIA.
IMpakTHyeckue 3aHATHS
Lenble u paroHagbHbIC YKca. JeficTBUTENbHbIE YUCIa.
ApudmeTrndeckue IeHCTBUS HAJl YHCIAMU.
2.2.I1pudauskeHHbIE Conep:xxanue yueOHOTro MaTepuaJia 4 2
BBI'IHCJICHHS. [Tpubnmxennsie BeraucaeHus. [Ipubnmxennoe 3HaYeHne BETUIUHBI U
MOTPEIIHOCTH MPUOIMKEHUH.
IIpakTH4eckue 3aHATHSA
Haxoxxnenne npuOiImKeHHbIX 3HAYCHUN BETUYUH U MOTPEIIHOCTEN BHIYMCIICHUM
(aOCOMIOTHOM U OTHOCUTENIBHOM), CPABHEHUE YUCIIOBBIX BBIPAXKEHUH.
2.3. KomnjiekcHble yncJa. Conep:xanue yueOHOro MaTepuaJia 6 2

[Tonsitne kKoMIuiekcHoro uncaa. opmel 3anucu, apuPpmMeTHIecKrue oneparm.

HpaKaneCKue 3aHATHUSA

Apudmernueckre onepanuy Hajl KOMIUIEKCHBIMU YHCIIaMHU.

BHeayunTopHaﬂ CaMOCTOATEC/IbHAA pa60Ta Oﬁy‘lalOIlll/IXCﬂ




1. Pabora ¢ KOHCIIEKTOM JIEKI[HH.
2. Pemenue 3amannii o TeMe.
3. CocraBneHue JIEKTPOHHBIX MPE3CHTALNI 110 3aJAHHOU TEME TUCIUTUTHHEI.

I11.KopHu, cTenenu u Jiorapu(pmsi.

20

3.1. KopHu u creneHu.

Conep:xanue yueOHOro MaTepuaJia

Kopnu u crenenu. KopHu HaTypalbHOM CTENEHU U3 YMCIIA U UX CBOKCTBA.

HpaKTI/IquKHe 3aHATHSA

Kopuu u crenenn. KopHu HaTypaJIbHOHM CTENIEHU U3 YKCIIa U UX CBOWCTBA.
Brruucnenue u cpaBHeHUE KOPHEN. BrinogHeHne pacdyeToB ¢ pajuKaiamu.

3.2. Ctenenu c
PAHOHAJBHBIMHA H
JelCTBUTENLHBIMH

MOKAa3aTe/JIIMH.

Conep:xanue yueOHOro MaTepuaJia

CreneHu ¢ pallMOHAIBHBIMH IMOKA3aTEsIMU, UX CBoMcTBa. CTereHu ¢
NEUCTBUTENbHBIMI MTOKa3aTeiiMu. CBOMCTBA CTEIEHH C JIEUCTBUTEIILHBIM
[IOKAa3aTeJIeEM.

IMpakTHyeckue 3aHATHS

CreneHu ¢ paMOHAIBHBIMU U AEWCTBUTEIBHBIMU NIOKA3aTENSIMH, UX CBONCTBA.
IToka3aTenbHbIE ypaBHEHUS.

3.3. Jlorapugm uucia.

Copnepxanue yueOHOro MaTepuasa

Jlorapugm. Jlorapudm yrciaa. OCHOBHOE JOrapu(pMHUECKOE TOKIAECTBO.

IIpakTH4eckne 3aHATHA

Haxoxnenue 3HaueHuit joraprgma 1no npou3BoIbHOMY OCHOBaHMIO. Brruncienue
U CpaBHEHHUE JIorapu(mos.

3.4. CpoiicTBa Jiorapugmos.

Conep:xanue yueOHOro MaTepuaJia

Jecatuunble U HaTypasibHble Jorapu@mel. [IpaBuiia neicTuii ¢ torapudmamu.
ITepexos kK HOBOMY OCHOBAHHUIO.

IIpakTHyeckne 3aHATHA

11



Jecstuunble U HaTypalibHbIE Torapu@msl. [lepexo oT 01HOrO OCHOBaHUS K
npyromy. Jlorapupmuueckue ypaBHEHUS.

3.5. IIpeodpa3zoBanue
ajiredpanvecKux
BbIPasKeHM .

Conep:kanue y4eOHOT0 MaTepHuaJia

[IpeoOpa3zoBanue anredpandeckux BoipaxkeHuil. [I[peoOpasoBanue panroHaibHbIX,
UPPAIMOHATIBHBIX CTETICHHBIX, TTOKA3aTEebHBIX U JIOTAPHU(PMUICCKIX BBIPAKCHHH.

IpakTnyeckue 3aHATHS

[TpeoOpa3oBanue panoOHAIBHBIX, HPPALIMOHAIIBHBIX CTEIIEHHBIX, I0KA3aTEIbHBIX U
Jorapu(pMHUECKUX BbIpakeHUH. Perienne BapuaTuBHBIX 33124 U IPUMEPOB 110
teme: «KopHH, CTeTIeHU 1 J0TapupMbD»

BHeayL[I/ITOPHaﬂ CaMoCTOoATEC/IbHaAA paﬁoTa Oﬁy‘lalOHlI/IXCﬂ

10

1. Pabora ¢ KOHCIIEKTOM JIEKIMH.
2. Peuienue 3amanunii o TeMe.
3. Hammcanue pedepara 1o 3aqaHHON TeMe JUCIIUTLIAHBL.

IV.OcHOBBI TPUTOHOMETPHH.

20

4.1. Cunyc, KOCHHYC,
TAHT'€HC U KOTAHTEHC Y CIIa.

Coaep:xanue yueOHOro MaTepuaJia

Panuannas MEpa yrijia. BpamaTenLHoe JABHIKCHUC. CI/IHYC, KOCHUHYC, TAHI'CHC U
KOTaHI'CHC YHCJia.

HpaKaneCKue 3aAHATUSA

PannannbIii MeTOA U3MEPEHUS YIJIOB BPAILLICHUS U CBS3b C TPAAyCHON MEPOM.
OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.

4.2. OcHOBHBIE
TPUTOHOMETPHYECKHE
TOKIEeCTBA H (POPMY.IbI.

Copnepxanue yueOHOro MaTepuasa

OCHOBHBIE TPUTOHOMETPUUECKHE TOXKIAECTBA, (hOpMYIbI puBeneHus. Cunyc,
KOCHHYC M TAHT€HC CYMMBI M pa3HOCTH JIBYX YIJIOB. CHHYC U KOCUHYC ABOMHOTO
yria. @opMyIibl MOJOBUHHOTO YIIa.

IIpakTHyeckne 3aHATHA

12



OcHOBHbBIE TPUTOHOMETPUYECKUE TOXKIECTBA, POopMyIibl puBeaeHus. CuHycC,
KOCHHYC ¥ TAHT€HC CYMMBI U Pa3HOCTH JBYX yriioB. CHHYC U KOCUHYC ABOMHOIO
yria. @opMyIibl TOJIOBUHHOTO YIJIA.

4.3. IlpeodpazoBaHus Conep:kaHue y4eOHOT0 MaTepuaJia 4
NPOCTEHIINX c =
TPUTOHOMETPHYECKHX [IpeoOpazoBanus CyMMbI TPUTOHOMETPUYECKUX (PYHKIIUIN B MpoH3BE/ICHIE 1
BBIPAKEHHIi. IIPOU3BENIEHUS B CyMMY. BrIpakeHre TPUrOHOMETPUUECKUX v(pyHKupm yepes
TaHTeHC MOJIOBUHHOTO aprymeHTa. [IpeoOpa3oBanust nmpocrenmx
TPUTOHOMETPUUECKUX BBIPAKEHUH.
IIpakTH4eckue 3aHATHSA
[TpeoOpa3oBaHusi CyMMBI TPUTOHOMETPUIECKUX (PYHKIMI B TPOU3BEACHUE U
MPOU3BEICHUS B CyMMY. BrIpaxkeHre TpUrOHOMETPUUECKUX (PYHKIIHIA Yepes
TaHTEHC MOJIOBUHHOTO apryMmeHnTa. [Ipeobpa3oBanus mpoCcTenmx
TPUTOHOMETPHUECKUX BBIPAKECHUU.
4.4. IIpocTeiimue Coaep:xanue yueOHOro MaTepuaJia 4
TpUIroOHOMETpH'ECKHE [Ipocreiiiine TPUroHOMETPUUECKUE YpaBHEHU . PerieHue TpuroHoMeTpuIecKux
YpaBHEHMA. ypaBHEHUN. APKCUHYC, ApKKOCUHYC, apKTAaHT'€HC YHCIA.
IIpakTHyeckne 3aHATHA
Pemenne nmpocTelmmx TpPUroHOMETPUYECKUX YPABHEHUN.
4.5. Ilpocreiimme Conep:xanue yueOHOro MaTepuaJia 4
TPHTOHOMETPHYECKHE H [Ipocreiire TPUroHOMETPUYECKUE HEPABEHCTBA.
HepaBeHCTBA.
IIpakTH4eckue 3aHATHSA
Pemenne nmpocTedmmx TPUrOHOMETPUYECKUX YPAaBHEHUM.
BHueayauropHasi camocTosiTe/IbHAs padoTa 00y4arouuxcs 10
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1.Pabora ¢ KOHCIIEKTOM JIEKIIUA.
2.Pemenne 3aqanuii mo TemMe.
3.Hanmcanue pedepara 1o 3aJaHHOM TEME TUCIUTUTHHEI.

V.®OyHKIHMH, HX CBOHCTBA U TPAPUKH.

26

5.1. llonsiTne pyHKIUM.

Conep:kanue y4eOHOT0 MaTepuaJia

Oynkiuu. O6acTh ONpeeieHns 1 MHOKECTBO 3HaueHui. ['paduk ¢pyHkuuy,
nocrpoeHue rpadukoB GpyHKINH, 3aJaHHBIX PA3TMYHBIMU CIIOCOOAMH.

IMpakTHyeckue 3aHATHS

Omnpenenenue pyuknuii. [loctpoenue u yrenue rpadukoB QyHKINN.

5.2. CBoiicTBa pyHKIMHU.

Coaep:xanue yueOHOro MaTepuaJia

CaoiicTBa GyHKIIMM: MOHOTOHHOCTb, HAaUOOJIbIIIEE U HAUMEHBIIIEE 3HAUCHUSI, TOUKH
9KCTPEMyMa, YeTHOCTh, HEYETHOCTh, OTPAHUYEHHOCTb, IEPUOJUIHOCTD.

HpaKTI/IquKHe 3aHATHSA

HccnenoBanue ¢pynkuuu. CBoiicTBa IMHEHHOM, KBaJpaTUUHOM, KyCOUHO-TUHEHHOM
U 1poOHO-TMHENHON (QYyHKIUH.

5.3. O0paTHbIe (pyHKIUH.

Copnepxanue yueOHOro MaTepuasa

O6parsbie pyukiuu. O6IacTh ONpeneneHus u 00J1acTh 3HAaYeHU 00paTHON
¢bynkuuu. I'paduk oOpaTtHON HyHKIMU.

HpaKaneCKue 3aHATHUSA

OO6patHble QyHKUINU U UX TpadUKH.

5.4. CrenenHas ¢pyHkuus, ee
CBOMCTBA M rpagux.

Conep:kaHue y4eGHOr0 MaTepuasa

Crenennas ¢pyHKIMS, €€ CBOMCTBA U rpaduk.

IMpakTnyeckue 3aHATHS

14



[TocTpoenue rpadukoB creneHHbIX GpyHKIUA. UTeHne rpadukos.

5.5. Iloka3arejbHast Conep:xanue yueOHOTro MaTepHaJia 4
¢yHkuus, ee CBOHCTBA H ITokazaTenpHas GyHKIHS, €€ CBOMCTBA U IpaduK.
rpaguk.
IIpakTuyeckue 3aHATHS
[Toctpoenue rpaduKoB MmokazaTreabHbIX QPyHKIMNA. UTeHHE rpaHKOB.
5.6. Jlorapugmuyeckas Coaep:xaHnue yueOHOTro MaTepHaJia 4
¢yHkuus, ee CBOHCTBA H Jlorapudmuueckas GhyHKIMs, €€ CBOWCTBA U rpaduK.
rpajguk.
IIpakTHyeckue 3aHATHSA
[TocTpoenue rpadukoB gorapudpmudeckux GyHkiui. Urenue rpadukos.
5.7. TpuronoMeTpuvecKue Coaep:xanue yueOHOro MaTepuaJia 4
(ynxkuum, ux cpoiicrea u
rpajgukmu. Tpuronomerpuyeckue QyHKIMH, UX CBONCTBA U IPaQUKU.
IMpakTHyeckue 3aHATHS
[Toctpoenue rpadukoB TpuroHoMeTpuueckux GyHkiuii. Urenue rpadukos.
5.8. O6parHbIe Coaep:xanue yueOHOro MaTepuaJia 2
TPUTOHOMETPUIECKHE OOpatHble TpUrOHOMETpUYECKHE (PYHKIIMU, UX CBOMCTBA U TPapUKH.
pyHkumnu.
IMpakTHyeckue 3aHATHSA
[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUECKUX QyHKIMM. Urenue
rpaduxoB.
BHeayiuTopHasi camocTosiTe/IbHAsA padoTa 00y4aromuxcst 13
1.PaGora ¢ KOHCIEKTOM JIEKITHH.
2.Pemienue 3aqaHuii mo Teme.
3.Hammcanwue pedepara mo 3aaHHON TeMe AUCIUTUIAHBL.
V1. Hayajia MaTeMaTH4YeCKOI0 aHAJIM3A. 44

15



6.1. UnciaoBas
MOCJIeA0BATEJILHOCTE U €€
npene.

Conep:kanue y4eOHOTr0 MaTepuaJa

ITocnenoBarenpHocTH. CIOCOOBI 3aMaHUsI M CBOICTBA YHUCIOBBIX
nocienoBareabHocTel. [loHaTre o mpenene nocinenoBaTenbHOCTH. CyIeCTBOBaHHE
npeaenaa MOHOTOHHOM OTPaHMYE€HHOM NOCIIEI0BATENBHOCTH.

HpaKaneCRne 3aHATHSA

Yucnosas IIO0CJIC0BATCIIbHOCTD, CIIOCOOBI €€ 3aaHus, BBIYUCIICHUS YJICHOB
OCICA0BATCIBbHOCTH. Hpeﬂen IOCICI0OBATCIBHOCTH.

6.2. F'eomeTpuueckas
nporpeccusi U ee CymMmma.

Conep:xanue yueOHOro MaTepuaJia

CymMupoBaHue nocienoBaTeabHoCTed. beckoHeuHo yObIBaroIias reoMmeTpuieckas
Iporpeccus 1 ee cCymma.

HpaKTI/IquKHe 3aHATHSA

CyMmMmupoBaHue nocienoBarenbHocTell. Haxoxaenue 31eMeHTOB B CYMMBI
0ecKOHEYHO YOBIBAIOIIEH reOMETPUIECKON MTPOrPECCUH.

6.3. IloHsiTHE O MPOU3BOAHOIA
pynxnun, eé
reoMeTpHYeCKU U
(pusuyecKkuii CMbICII.

Conep:xxanue yueOHOTro MaTepuaJia

[Tonsitue o HenpepbiBHOCTU hyHKIUU. [Ipon3Boanas. [lonstue o npousBoaHOM
byHKIIMH, €€ TeOMETPUUYECKUN U PU3NIECKUIT CMBICI. Y paBHEHHE KacaTelIbHOU K

rpaduky QyHKIUH.

IMpakTHyeckue 3aHATHS

IIpousBogHas: MEXaHUYECKUNM U T€OMETPUUECKUI CMBICII IIPOU3BOAHOM.
YpaBHeHUe KacaTelbHON B 00IIEM BHIE.

6.4. IIpon3BoaHbIEe OCHOBHBIX
3JIEMEHTAPHBIX (PyHKIUIA.

Coaep:xanue yueOHOro MaTepuaJia

IIpou3BOHBEIE CYMMBI, pa3HOCTH, IPOU3BEIEHHUs, YaCTHOTO. [Ipon3BoiHbIE
OCHOBHBIX JIEMEHTAPHBIX (QYHKIIHH.

HpaKaneCKue 3aHATHUSA

Haxosxaenue npon3BoIHBIX CYMMBI, pa3HOCTH, TPOU3BEIEHUS, YACTHOTO.
[Tpon3BoIHBIE OCHOBHBIX 3JIEMEHTAPHBIX (YHKIIUH.

6.5. [Ipumenenue
MPOU3BOAHON K
HCCJIe10BAHNI0 PyHKIUI U
MOCTPOCHM IO rpapuKoB.

Conep:kaHue y4eGHOr0 MaTepuasa

[IpumeHneHne MPON3BOTHON K UCCIIETOBAHUIO (DYHKIIMIA U TTOCTPOSHUIO TpadrKOB.
[TpousBoaHbIe 00paTHON GYHKIIMH U KOMIO3UIUHN QyHKIMH. [Tprmepsr
WCTIOJIb30BaHMS TPOU3BOTHOM JIJIsI HAXOXKJAEHWS HAMJTYUIIEro PEIICHUS B
MPUKJIAJHBIX 3a/a4ax.

16



IpakTnyeckue 3aHATHS

HccnenoBanue (GyHKIMIA C TTOMOIIBIO IPOU3BOAHOM.

6.6. Bropasi npousBoHas, ee | Coaep:kanue y4eOHOro MaTepuaJjia 4
TeOMeTP"“fCK"ﬁ H Bropas npousBogHast, ee reOMETPUIECKUN U (PU3MUECKUI CMBICI.
(pusmyeckuii cmbICIT. IIpakTHyeckue 3aHATHSA
Haxosxienrue BTopoii Mpou3BOHOM (PyHKITHH.
6.7. IlpumeHenune BTOPOii Copaepxxanue yueOHOIro MaTepuasa 4
TPOU3BOHOM K [TpuMeHeHne TPOU3BOIHON K UCCIENOBAHUIO (DYHKIIMIA U IIOCTPOCHUIO TPa(UKOB.
HCCIe10BAHNI0 PYyHKIMIH 1 Haxosxenue ckopocTH Jij1s Ipoliiecca, 3a1aHHoro (popmyIioi u rpaduxom.
TOCTPOEHHIO rPadUKOB. IIpakTH4eckue 3aHATHSA
HccnenoBanue QpyHKIMIA ¢ TOMOIIbIO BTOPOU ITPOU3BOIHOM.
6.8. [lepBooOpa3nas u Conep:xxanue yueOHOro MaTepuaJia 8
HHTErpaJ. [TepBooOpasHast 1 HHTETpaI.
IMpakTHyeckue 3aHATHS
Haxoxaenne nepBooOpa3HOi M HEONPEISIICHHOTO HHTerpasia () yHKITUH.
6.9. [Ipumenenue Conep:xanue yueOHOro MaTepuaJia 4
ONpeeICHHOT0 HHTeTrpaJia. [IprMmeHeHure onpeeIeHHOro HHTErpaia i HaXOXAECHUS TUI0IA I
KpuBoJIMHENHON Tpaneuuu. @opmyna HetoTona—IJleitonuna. [Ipumepsr
NPUMEHEHUs UHTerpana B (U3MKe U TEOMETPUH.
IIpakTH4eckne 3aHATHA
HaxosxneHue ornpeesneHHOro uHTerpana GpyHkuuu. Beranciaenue miomanu
KPUBOJIMHENHOM Tpaneuuu u GUrypbl, OrpaHuYeHHON ABYMS TUHUSIMH.
BueaynuTopHasi caMocTosiTeIbHAsA padoTa 00y4ar0mXxcst 22
1.PaGoTa ¢ KOHCIIEKTOM JIEKLIUH.
2.Pemenue 3a1anuii Mo Teme.
3.Co3anue npe3eHTauy 1o 3alaHHON TeMe TUCIUILTHHBL.
VIl.YpaBHeHuUs] H HEPABEHCTBA. 20
7.1. PauuoHabHbIe, Copnepxxanue yueOHOro MaTepuasa 6

HppalMOHAJIbHbBIE,
NOKa3aTeJbHbIC U
TPUTOHOMETPUYeCKHe

PaBHOCUIIBHOCTH ypaBHeHPIfI, CUCTEM. PaI_II/IOHaJ'IBHLIC, HppaluoOHAJILHBIC,
MOKAa3aTCJIbHBIC U TPUTOHOMETPUUCCKHUE YPABHCHUA U CUCTCMBI. OcCHOBHBIE

MMPUCMBI UX PCHICHUS (pa3JIO)KeHI/Ie Ha MHOXXHTCJIM, BBCACHUC HOBBIX HCU3BCCTHBIX,
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YPABHEHHS M CHCTEMBI.

MOJICTAHOBKA, TpadUueCKuil METO).

IIpakTHyeckne 3aHATHA

Pemienne panuoHanbHBIX, HPPAMOHAIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUECKUX YPaBHEHUI U CUCTEM.

7.2. PauuoHaj bHbIE, Copaepxxanue yuyeOHOro MaTepuasa 6
HPpPANHOHATBHBIC, PaunonansHble, MppalOHAIbHBIE, TI0KA3ATEIbHBIC U TPUTOHOMETPUUECKUE
noKa3aTeJbHbIC H HepaBeHCTBA. OCHOBHBIC MPUEMBI KX PELICHUS.
TpuroHoMeTputecKue IpakTnyeckue 3aHATHS
HepaBeHCTBA.
Pemenne panuoHanbHbIX, UPPALMOHAIIBHBIX, IOKA3aTEJIbHBIX U
TPUTOHOMETPUUYECKUX HEPABEHCTB.
7.3. Ucnoab3oBanue cBoiictB | Copep:kaHue yueOHOro Marepuasia 4
 rpaguKos GpyHKUHMii Npu Hcnonp3oBanue cBOMCTB U rpauKoB (PyHKUUI pU PEeLLIEHUU YpaBHEHUH U
pelIeHHH YPABHEHUH 1 HepaBeHCTB. MeTo1 nuHTepBaioB. M300pakeHne Ha KOOPAMHATHON TIJIOCKOCTH
HEpaBEHCTB. MHOKECTBA PEIICHUN YPABHEHUI U HEPABEHCTB C JBYMS [IEPEMEHHBIMU U UX
CHCTEM.
IMpakTHyeckue 3aHATHS
['paduueckuii cnocoO peleHus: ypaBHEHU U HEPABEHCTB.
7.4. Ilpumenenue Conep:xxanue yueOHOTro MaTepuaJia 4
MaTEMaTUICCKUX METO/0B [IpumMeHeHrne MaTeMaTUYeCKUX METOOB JIJIsl PEIICHHS COJIEPKATENbHbIX 3a1a4 U3
AJIs pEIICHHAS pa3IUYHbBIX 00JacTe HayKu U MpakTuku. HTeprpeTanus pe3yapraTta, y4eT
COACPKATEIBLHBIX 32121 U3 pEaIbHBIX OTPaHUYEHUI.
Pa3JIMYHBIX 00J1acTell HAYKHU TpaKTrueckue sansTus
U NPAKTHKH.
[Tpumepsl MpUMEHEHHS] MAaTEMaTHUYECKUX METOJIOB JUISl PELICHUSI CO/IEP KATEIbHBIX
3a]a4 U3 Pa3IUYHbIX 00JacTel HAYKU U MPAKTHKH.
BueaynuTopHasi caMocTosiTeIbHAsA padoTa 00y4ar0mXxcst 10
1.PaGoTa ¢ KOHCIIEKTOM JIEKLIUH.
2.Pemenue 3agaHuii Mo Teme.
3.Co3/1anue npe3eHTaIuy 1o 3aJJaHHON TeMe JTUCITUTUTHHBL.
VIll. Kom0nnaropuka. 8
8.1. OcHOBHBbIE IOHATHS Copepxxanue yuyeOHOro MmarepuaJia 4

KOMOUHATOPUKH.

OCHOBHBIC TTOHSITHUS KOM6I/IHaTOpI/IKI/I.
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IpakTnyeckue 3aHATHS

3aauM Ha MOJICYET YMClla pa3MEILEHUH, IEPECTaHOBOK, coueTaHuil. Pelmenue 3amgay
Ha repe0op BapuaHTOB.

8.2. ®opmy.sia GuHOMA
HbioTona.

Conep:kanue y4eOHOT0 MaTepuaJia

®opmyna 6unoma Hetotona. CBolicTBa OMHOMUHATIBHBIX KOA(PPHUIIMEHTOB.
Tpeyronpuuk [Tackans.

IpakTnyeckue 3aHATHS

bunom Hetorona u tpeyronbnauk [lackand. [Ipuknagaeie 3a1ayuu.

BHeayL[I/ITOPHaﬂ CaMoCTOoATEC/IbHaAA paﬁoTa oﬁyqalomnxca

1.PaGora ¢ KOHCIEKTOM JICKIIWH.
2.Pemenue 3amanunii 1o teMe.
3.Co3naHue npe3eHTaIy 10 3aJJaHHOW TeMe TUCITUTIINHBI.

IX.2/1eMeHTBI TeOpPUH BEPOSATHOCTEI. DJIeMeHThI MATEMATHYECKOIl CTATUCTUKH.

20

9.1. OcHOBHBIE MOHSATHSA
TeOPHUH BEPOSITHOCTH.

Conep:xxanue yueOHOTro MaTepuaJia

CoOpbITHE, BEpOSITHOCTH COOBITHS, CII0)KEHUE U YMHOKEHHE BEPOSTHOCTEH.

IMpakTHyeckue 3aHATHS

Beruucnenue BepositHocTel. Kiaccuueckoe onpeseneHre BEposSTHOCTH, CBOWCTBA
BEPOATHOCTEN, TEOpEMA O CYMME U IIPOU3BEJIEHUU BEPOSTHOCTEH.

9.2. IuckpeTHas ciaydaiiHas
BeJIMYMHA.

Conep:xanue yueOHOro MaTepuaJia

[ToHsiTHE O HE3aBHCUMOCTH COOBITHH. JIluCKpeTHas ciyJaiiHasi BEIMYMHA, 3aKOH €€
pacrpeeneHus..

HpaKaneCKue 3aHATHUSA

Penienue 3aga4 Ha 3aKOH pacipeacjiacHus HHCKpCTHOﬁ CHy‘IﬁﬁHOﬁ BCJIMYHHEI.

9.3. YnciioBble
XapaKTepUCTUKHU
AHCKPETHOM C1y4aiHoi
BECJINYUNHDbI.

Copnepxanue yueOHOro MaTepuasa

Hucnossle XapaKTEPUCTUKU JUCKPETHOM CIlydallHOW BeJIMYUHBL. [IoHATHE O 3aKOHE
OOJIBIINX YHCEIL.

IIpakTH4eckne 3aHATHA

Pemienune 3ama4 Ha HAX0XKIEHUE YHUCIOBBIX XapaKTCPUCTHUK ,Z[I/ICerTHOﬁ CJ'Iy‘IS.fIHOfI
BEJIMYMHBI. 3aKOH OOJIBIINX YUCEI.

9.4. OcHOBHBIE IOHATHSA
MAaTeMATH4YeCKOM

Conep:xanue yueOHOro MaTepuaJia

[IpencraBiaenne naHHbIX (TaOIMIIBI, AUATPAMMBI, TpaduKK), reHepaibHas
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CTATUCTUKM.

COBOKYITHOCTb, BBIOOpKA, cpeHee apudmerndeckoe, meanana. [lonsarue o 3amagax
MaTEMaTUUECKO CTaTUCTUKHU.

I[IpakTnyeckue 3aHATHS

Penrenue 3aa4 Ha npeicTaBIeHUE TAaHHBIX, HAXOXKICHUE TeHEPATbHOM
COBOKYITHOCTH, BEIOOPKH, CPETHETO apUPMETHIECKOTO, METUAHBI.

9.5. Pemenne npaktuueckux | Cojep:kaHue yueOHOro MaTepuaJia 4
3ala" ¢ IPUMEHEHUEM [IpakTryeckue 3a1a4u ¢ NPUMEHEHUEM BEPOSATHOCTHBIX METOJIOB.
BEPOSITHOCTHBIX METO/10B. TipaKTHUecKHe 3aHATHS
Pemenne npaktuyeckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METO/I0B.
BHeaynuTopHasi caMmocTosiTe/IbHAsA padoTa 00y4arommxcst 10
1.PaGoTa ¢ KOHCIIEKTOM JIEKLIUH.
2.Pemienue 3aqaHuii mo teme.
3.Hanmcanue pedepara 1o 3aJaHHOM TeME TUCIUTUIHHEIL.
X.IIpsiMmble ¥ MJI0CKOCTH B IPOCTPAHCTBE. 20
10.1. BzaumHoe Conep:xanue yueOHOro MaTepuaJia 4
PacIoIoKeHHe IBYX B3anmnoe pacrosioxkeHue ABYX NPSIMbIX B IPOCTPAHCTBE.
NPSAMBIX B IPOCTPAHCTBE.
IIpakTH4eckue 3aHATHSA
[Ipu3HaKy B3aMMHOTO PACIIOIOKEHHUS IPAMBIX. YTOJI MKy NpAMbIMA. B3anMHoe
PacIoI0kKEHUE NMPSAMBIX U INIOCKOCTEH.
10.2. MapanaenbHOCTH Copnepxanue yueOHOro MaTepuasa 4
NPSIMOi U IJI0CKOCTH. [TapaieapHOCTB IPAMON U IIIOCKOCTH. 1apaininenbHOCTh MII0CKOCTEN.
IHapaniaejabHOCTH
IIOCKOCTei. IpakTHYecKHe 3aHATHS
IIpu3Haky ¥ CBOMCTBA NapaJIEIbHBIX MIJIOCKOCTEM.
10.3. Hepnenaukyasaprocts | Coaep:kaHue yuedOHOro MaTepuasa 4

NPAMOM M IVIOCKOCTH.

[TepneHauKyISIpHOCTD MPSAMOM U TUIOCKOCTH. [lepnenauKyIsp n HaKJIOHHAS.

IIpakTHyeckne 3aHATHA
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[lepienauKyNIAp M HAKIOHHAS K MIOCKOCTH.

Teopema o Tpex nepneHAUKY/IsIpax. PaccTosiHue oT TOYKU 10 IIOCKOCTH, OT
PSIMOM 70 TUIOCKOCTH, PACCTOSTHUE MEXKAY TUIOCKOCTSIMU, MEXKIY
CKPELIMBAIOIINMUCS TPSIMBIMH.

10.4. YroJu Me:xxkay npsimoii u
IJIOCKOCTBIO, YTOJI MEKIY
IJI0CKOCTSAMM.

Conep:xanue yueOHOro MaTepuaJia

Yrois Mexay NpsAMOM U IUIOCKOCTBIO. JIBYTrpaHHBINA yroi. YTosl MexIy
IJIOCKOCTAMU. 1IepneHIuKyIIpHOCTD ABYX INIOCKOCTEH.

HpaKaneCRne 3aHATHSA

Pemenne 3a1a4 Ha yros Mex1y IpsIMOU M INIOCKOCTBIO. JIByrpaHHBbIM yroi. Yroma
MEXy IIIOCKOCTAMU. [leprneHuKynsspHOCTh JBYX IIIOCKOCTEH.

10.5. 'eomeTpuueckue
npeodpazoBanus
MPOCTPAHCTBA.

Coaep:xanue yueOHOro MaTepuaJia

I'eomeTpuueckue mpeodpa3zoBaHus IPOCTPAHCTBA: apalIeIbHbII IEPEHOC,
CUMMETpPHUS OTHOCUTEINBHO II0cKoCTH. [TapamnensHoe npoektupoBanue. Ilnomans
OPTOTOHAIBHOW TTpoeKIH. M300pakeHre mpocTpaHCTBEHHBIX (Uryp.

HpaKTI/IquKHe 3aHATHSA

[Tnomanp opToroHanbHOM npoekuuu. M3o0paskeHne mpoCTpaHCTBEHHBIX (PUTYD.

BueaynuTopHasi caMocTosiTeIbHAsA padoTa 00y4aommxcst

10

1.PaboTa ¢ KOHCIIEKTOM JEKIIHAH.

2.Pemenne 3aganuii o TeMe.

3.Coznanue npe3eHTaIuu Mo 3aJaHHON TEME TUCIUTUTHHEIL.
4.Harncanue KpoccBopa.

X1.KoopauHaThbl 4 BEKTOPbI.

14

11.1. IlpsimoyrosbHas
(nekapToBa) cucrema
KOOPAMHAT B IPOCTPAHCTBeE.

Conep:xanue yueOHOro MaTepuaJia

[TpsmoyronbHas (iekapToBa) cucTeMa KOOpJAUHAT B ipocTpaHcTBe. Dopmyra
paccTOosSHUS MEX]Y IByMSI TOUKaMU. Y paBHEHUS cepbl, IIOCKOCTU U TPSIMOH.

IIpakTHyeckne 3aHATHA
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Perienne 3a1a4 Ha HAXOXKICHUE PACCTOSIHUS MEXKTY IBYMsI TOUKaMHU. Y paBHEHUS
cdepbl, ITOCKOCTU U TPSIMOH.

11.2. BekTopbl. Coaep:xkaHue yueOHOTro MaTepHuaJia 4
Monyns BekTopa. PaBeHcTBO BeKTOpOB. Cll0’K€HHE BEKTOPOB.
IIpakTuyeckue 3aHATHS
Pemienue 3a1a4 Ha HAXOXKAEHUE MOJIYJISL BEKTOPA, CII0KEHUE U PABEHCTBO BEKTOPOB.
11.3. JleiicTBus ¢ Coaep:xanue yueOHOro MaTepuaJia 4
BEKTOpaMHu. YMHOKEHME BEKTOPA HA YUCI0. Pa3iioxkeHne BEKTOpa M0 HAIPABJIECHUSAM. YOI
Mexy IByMs Bektopamu. [Ipoekuust BekTopa Ha och. KoopauHaTsl BeKTopa.
CkanspHoe Mpou3BeICHNUE BEKTOPOB.
IMpakTryeckue 3aHATHS
Perenune 3a1a4 Ha HaXOX/I€HUE KOOPAMHAT BEKTOPA, CKAJSIPHOTO MIPOU3BEICHUS
BEKTOPOB. YTOJI MEXIy ABYMs BeKTopamu. [Ipoekiust BeKTopa Ha OCh.
11.4. Ucnosib30BaHue Coaep:xanue yueOHOro MaTepuaJia 4
KOOpIMHAT H BEKTOPOB NIpH Hcrnonbs30BaHne KOOPAMHAT U BEKTOPOB IIPU PEIICHUHA MATEMATUYECKUX U
U NPUKJIATHBIX 3a/1a4.
IMpakTHyeckue 3aHATHS
Pemenune mareMaTH4IeCKUX W MPUKIIATHBIX 32/1a4 C HCIIOJIH30BAaHHEM KOOPIUHAT H
BEKTOPOB.
BHeayauTopHasi caMocTOAITeJIbHAs padoTa 00y4aroUIMXcst 7
1.PaGoTa ¢ KOHCIIEKTOM JIEKIIUH.
2.PenieHue 3aaHuii 1o TeMe.
3.Coznmanue npe3eHTaIuu 1o 3aJaHHON TeMe TUCITUTUINHEI.
XIl.MHororpanHHuKH. 16
12.1. BeinykJiblie Copepxxanue yuyeOHOro MmarepuaJia 2

MHOI'OrpaHHUKH.

Bepmunsl, pedpa, rpanu MHOTOrpaHHuka. PazsepTka. MHOrorpanHble yribl.
Beinykibie MHOrorpanHuku. Teopema Diniepa.
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IpakTnyeckue 3aHATHS

Pemienue 3a1au Ha HAXOXKJIEHUE JIIEMEHTOB BBIITYKJIBIX MHOTOTPAHHUKOB.
MHororpaHHble YIJIbI.

12.2. llpu3ma.

Conep:kanue y4eOHOT0 MaTepuaJia

[Tpusma. [Ipsimas u HaknonHas npusma. [IpaBuiibHas npusma. [lapannenenumnen.

Ky6.

HpaKaneCRne 3aHATUSA

Pemrenne 3a71a4 Ha HAXOXKXIACHUEC 3JICMCHTOB Pa3JIMYHBIX IIPU3M.

12.3. Ilupamuna.

Conep:xanue yueOHOro MaTepuaJia

[Tupamupa. [IpaBunbHas nupamuaa. Y ceueHHas nupamujia. Terpasap.

HpaKTI/IquKHe 3aHATHUSA

Pemenue 3ama4y Ha HAXO0XKACHUE JIEMEHTOB Pa3JIMYHBIX ITUPAMUA.

12.4. Ceuenus
MHOIOTPAHHHKOB.

Conep:xanue yueOHOro MaTepuaJia

Cummetpuu B KyOe, B mapajienenuiesie, B npu3Me u nupamuze. Ceuenus Kyoa,
MPU3MBI U TUPAMU/IBL.

HpaKTI/IquKHe 3aHATHSA

Pemenne 3aa4 ¢ CCYCHHUAMH MHOT'OI'PaAHHHUKOB.

12.5. IlpaBuJibHbIE
MHOTOTPAHHHMKH.

Conep:xanue yueOHOro MaTepuaJia

[IpencraBienue o NpaBUIbHBIX MHOIOTPAHHUKAX (TE€Tpa’ap, KyO, OKTa’ap,
JIOJICKA’AP U UKOCADIP).

IIpakTHyeckne 3aHATHA

HOCTpOGHI/Ie " pCHICHUC 3aJia4 C IpaBUJIbHBIMHW MHOI'OI'paHHUKaMH.

BueaynuTopHas caMocTosiTeIbHAsA padoTa 00y4a0Imxcst

1.PaboTta ¢ KOHCIIEKTOM JIEKIIUH.

2.Pemienne 3aganuii mo TeMe.

3.Co3znanue nmpe3eHTaIiy 1Mo 33JaHHON TeMe TUCITUTUIAHEI.
4.Hanmcanue pedepara Mo 3aJaHHOU TeMe TUCIUTUIHHEI.
5.U3roToBneHune Mojieneii MHOTOTPaHHUKOB.
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XI11.Tesa u moBepXHOCTH BpallleHHSI.

16

13.1. InauHAp ¥ KOHYC.

Conep:xanue yueOHOro MaTepuaJia

[wmaap u KoHyc. Y cedeHHbIN KoHyc. OCHOBaHHE, BBICOTA, OOKOBAst TOBEPXHOCTD,
oOpasyromas, pa3sepTka. OceBble CEUCHHSI U CEUSHMs], apalIelIbHble OCHOBAHUIO.

HpaKaneCRne 3aHATUSA

Pemenne 3a/1a4 Ha HAXOKIACHUC 3JICMCHTOB PAa3JIMYHBIX HUJIMHAPOB U KOHYCOB.

13.2. lllap u cepa.

Conep:kanue y4eOHOT0 MaTepuaJia

lap u cepa, ux ceuenus. KacarenpHast miaockocTs K chepe.

IMpakTryeckue 3aHATHS

Pemenue 3ama4y Ha HAXOXKACHUE DJIEMEHTOB mapa 1 C(i)epLI.

BHeayunTopHaﬂ CaMoOCTOATEC/IbHAA paﬁoTa oﬁyqaloumxca

1.PaboTta ¢ KOHCIIEKTOM JIEKIIUH.

2.Pemienne 3aganuii mo TeMe.

3.Co3znanue npe3eHTaIuy 1Mo 3aJaHHON TeME TUCITUTUINHEI.
4.Hanucanue pedepara Mo 3aJaHHOW TEME TUCIUTUTHHEIL.
5.M3roToBiieHrE MOJIEIe MHOTOTPAaHHUKOB.

XIV. U3mepeHnnsi B reoMeTpHH.

16

14.1. O6bem u ero

Conep:xanue yueOHOro MaTepuaJia

n3MepeHue.

O06nem u ero usmepenue. urerpanbHas popmyna oobema.

IIpakTH4eckne 3aHATHA

WnTerpanbHas popmyna oobema.

14.2. ®opmy.abl 00bEMOB

Conep:kaHue y4eGHOr0 MaTepuasa

MHOTOIPAHHUKOB H TeJl
BpAalllCHUs.

®opmyiiel 00beMa KyOa, IPIMOYTOJIBHOTO Mapajuieenunesia, IpU3Msl, IUIMH]PA.
®opmyiiel 00beMa MUPAMUIBI U KOHYCA.
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IpakTnyeckue 3aHATHS

Pemenune 3aJa4 Ha HaXOXJICHUC 00BEMOB MHOT'OT'PAaHHUKOB U TCJI BpalllCHUC.

14.3. Tliiomaab MOBEPXHOCTH
HWJINHAPA, KOHYca U cepbl.

Conep:xanue yueOHOro MaTepuaJia

DopMyIbI TDIOMIAIN TOBEPXHOCTEH IMIIMHPA U KoHYyca. Dopmynbl o0bema mapa u
TI0maau chepsl.

HpaKaneCRne 3aHATHSA

Pemenue 3a1a4 Ha HAXOXKACHHUE TIJIOMIAIH MOBEPXHOCTEH IWIIMHPA U KOHYCa U
cthepsl.

14.4. IlonobOue Teu.

Conep:xanue yueOHOTro MaTepuaJia

[Tono6ue Ten. OTHOIIEHUS TIOMIACH TOBEPXHOCTEH M 00BEMOB TTOTI0OHBIX TEI.

IMpakTHyeckue 3aHATHS

Pemenue 3a1ay Ha OTHOIICHUS TIJIOMIAJICH TOBEPXHOCTEH M 00BEMOB MTOO0OHBIX
Te.

BueayauTopHasi camocTosiTeJIbHASA PadoTa 00y4arIMXCs

1.PaGora ¢ KOHCIEKTOM JIEKIIMH.
2.Pemenne 3aganuii o TeMe.

Bcero

384

J11st XapaKTepUCTUKU YPOBHSI OCBOEHUSI y4eOHOTO MaTepHraia UCIOIb3YIOTCS CIAEAYIOIINe 0003HAYCHUS:

1. O3HaKOMUTENbHBIN (Y3HABaHUE paHEe U3yUYEHHBIX 00BEKTOB, CBOMCTB);
2. PentpolyKTUBHBI (BBITIOJHEHUE ACSITENBHOCTH MO 00pa3ily, UHCTPYKUUU WU MO PYKOBOJICTBOM)
3. IlpoayKkTUBHBIH (IIJITaHUPOBAHUE U CAMOCTOSITEIbHOE BBIIOJIHEHUE ACSITEIbHOCTH, pEeLIeHHE MPOOIEMHBIX 3a/1a4
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5.2.TemaTu4eckuii naan yueoHoii pucuumananl OY/I. 06 «MaTemaTuka»

HaumeHoBaHue pa3iesioB U TeM O0BbeM
4acoB

I.BBegenne 2
II.Pa3BuTHE NOHATHA O YHCIE 14
2.1.IlousiTHE O YHCITE. 4
2.2 IlpubnmxeHHbIC BBIYUCIICHHS. 4
2.3. KoMIuiekcHbIe yucina. 6
III.KopHu, creneHu u Jorapugmsl 20
3.1. Kopuu u crenenu. 4
3.2. CTeneHu ¢ pallMOHAJIbHBIMU U J€MCTBUTEIbHBIMU TOKA3aTEISIMHU. 4
3.3. Jlorapudm umca. 4
3.4. CgoiictBa gorapudmos. 4
3.5. [IpeoOpa3oBanue anreOpandecKux BBIPAKECHUH. 4
IV. OcHoBBI TPUTOHOMETPUH 20
4.1. Cunyc, KOCUHYC, TAHT€HC U KOTAHT'€HC YHCJIa. 4
4.2. OCHOBHBIE TPUTOHOMETPUYECKHUE TOXKAECTBA U (POPMYJIBI. 4
4.3. IIpeoOpa3oBanus NPOCTEHIINX TPUTOHOMETPUYECKUX BBIPAIKEHHH. 4
4.4. Ilpocreiiline TPUrOHOMETPUUECKHE YPABHEHHUS. 4
4.5. Ilpocreiiline TPUrOHOMETPUUECKHE HEPABEHCTBA. 4
V. ®yHKIUH, UX CBOIICTBA U rPpauKH. 26
5.1. Ilonstue pyHKUIUU. 2
5.2. CBoiicTBa (hyHKIUH. 2
5.3. OOpatHble QYHKIHH. 4
5.4. CrenenHas (QyHKLUs, €€ CBONCTBA U rpaduK. 4
5.5. Iloka3arenbHas GyHKIHMSA, €€ CBOMCTBA U IpaduK. 4
5.6. Jlorapudmuueckas ¢pyHKIHS, €e CBOWCTBA U I'pauK. 4
5.7. Tpuronomerpuueckue pyHKIUHU, UX CBOMCTBA U rpaUKU. 4
5.8. O0GpatTHble TPUTOHOMETPUUECKHE (DYHKIINH. 2
VI. Hauajia maTeMaTH4ecKOro aHAJIU3a 44
6.1. YucnoBast mocne10BaTeIbHOCTh U €€ Mpeen. 4
6.2. 'eomeTpuueckas mporpeccus u ee cymMma. 4
6.3. Ilonsatue o mMpou3BOAHOM (YHKIMH, €€ TeoOMeTpUYEeCKMH MU (PU3HUECKHit 4
CMBICIL.
6.4. [Ipon3BOIHBIE OCHOBHBIX AJIEMEHTAPHBIX (YHKINH. 8
6.5. IlpumeHeHHe NPOU3BOAHON K HCCIEAOBAHHIO (YHKIUH U MOCTPOCHMIO 4
rpaduKoB.
6.6. Bropas npousBojHasi, ee TeOMEeTpHUECKUIl U (PU3NIECKUNA CMBICIL. 4
6.7. llpumeHeHue BTOpOHl MPOM3BOAHOM K HCCIEIOBAHUIO (QYHKIMHA U 4
MTOCTPOECHUIO TPaPHUKOB.
6.8. [lepBooOpazHas 1 UHTETpal. 8
6.9. IIpumeHeHune onpeIeICHHOTr0 UHTErpasa. 4
VIl. YpaBHeHus 1 HepaBeHCTBA. 20
7.1. PannonanbHble, NPPALMOHAIIBHBIE, IOKA3aTEIbHbIE U TPUTOHOMETPUYECKUE 6




YpaBHEHHUS U CUCTEMBI.

7.2. PanoHanbHbIe, HPPALMOHAIBHBIC, TIOKA3aTENbHbIE U TPUTOHOMETPHUYCCKUE 6
HEpaBEHCTBA.

7.3. Ncnionb30BaHue CBOMCTB U rpadpukoB (GYHKIUN NPU pElIeHUHN YPaBHEHUH U 4
HEpPaBEHCTB.

7.4. IlpuMeHeHHEe MaTeEMaTHYECKUX METOOB JJISl PEIIEHUS COAEPIKATEIbHBIX 4
3aJ]a4 U3 pa3IMuHbIX 00JacTell HAyKU U MIPAKTUKH.

VIll. Komounaropuka 8
8.1. OcHOBHBIE IOHATHS KOMOMHATOPHKH. 4
8.2. ®opmyna 6unoma HeroToHa. 4
IX. D1eMeHTBI TEOPHH BEPOSITHOCTEH U MATEMATHYECKON CTATHCTUKH 20
9.1. OcHOBHBIE ITOHATHS TEOPUU BEPOSITHOCTH. 4
9.2. JluckpeTHas city4aiiHasi BETUYHHA. 4
9.3. HucnoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4ailHOM BEJIMYMHBI. 4
9.4. OcHOBHBIE TOHATHSI MATEMAaTUUYECKON CTATUCTUKH. 4
9.5. Pemenue npakTu4yeckux 3ajad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB. 4
X. IIpsAiMble U MJIOCKOCTH B MPOCTPaHCTBE 20
10.1. B3aumHOe pacrioyioskeHUe JBYX MPSMBIX B IPOCTPAHCTBE. 4
10.2. ITapamienbHOCTh MIPSMOM U IOCKOCTH. [lapanmienbHOCTh MIIOCKOCTEH. 4
10.3. TleprieHANKYASIPHOCTH MPSIMOH U ITIOCKOCTH. 4
10.4. Yron Mexay npsAMOH U IJIOCKOCTbBIO, YTOJI MEXY MIIOCKOCTSIMH. 4
10.5. 'eomeTpudeckue nmpeoOpa3oBaHMsI MPOCTPAHCTBA. 4
XI. KoopauHaThl 1 BEKTOPbI 14
11.1. IIpsmoyronpHas (1ekapToBa) CUCTEMa KOOPAUHAT B IPOCTPAHCTBE. 2
11.2. BekTopsL. 4
11.3. [leficTBUS C BEKTOPAMH. 4
11.4. Vcnionp30BaHNe KOOPAMHAT M BEKTOPOB MPU PEIICHHH MAaTEeMaTHYECKUX H 4
MPUKIIAJHBIX 33/1a4.

XIl. MHOrOrpaHHUKH. 16
12.1. BoimykJyisle MHOTOTPaHHUKH. 2
12.2. Ilpusma. 4
12.3. [upamua. 4
12.4. Ceyennss MHOTOTPaHHHKOB. 4
12.5. IIpaBuabHBIE MHOTOTPAHHUKH. 2
XI1l. Teja u MOBePXHOCTH BpalleHUSs 16
13.1. HunmuHp U KOHYC. 8
13.2. Ilap u cdepa. 8
XIV. U3mepenusi B reoMeTpuu 16
14.1. O6weM u ero u3mMepeHue. 2
14.2. ®opmynsl 00bEMOB MHOTOTPAaHHUKOB U TE€J BPAILICHHS. 6
14.3. Tlnomanp MOBEpXHOCTH MIJIMHIPA, KOHYCa U CHEpHI. 6
14.4. Tlogo6ue Teu. 2
Hroro 256
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BHeaynuTopHasi camocTosiTeJibHAs paboTa
[ToaroroBka moKIamoOB, pedepaToB, WHIAMBUAYATHHOTO IMPOEKTA C 118
MCIOJIb30BaHNEM UH(POPMAITMOHHBIX TEXHOJIOTHH, SKCKYPCHH U Jp.
Bcero 374
IIpome:kyTouHnasi arrectauusi B popme sx3amena

6. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YUYEBHOM JESATEJbHOCTH

CTYJAEHTOB

6.1. XapaKTepI/ICTHKa OCHOBHBIX BUI0B J1€ATCJIbHOCTH HA YPOBHE y‘leﬁHLIX JedcTBHil

XapakTepucTHKA OCHOBHBIX BU/10B

DopMBbI U METOAbI

Cogepmafme AeATeJLHOCTH CTYACHTOB KOHTPOJISI H OUCHKHA
ooyHetm (Ha ypoBHe y4eOHBbIX AeHCTBHI) Pe3yIbTATOB 00yuenHs
O3HaKOMJIEHHE C POJIbI0 MATEMaTUKU B |- OLICHKA YCTHBIX OTBETOB.
HayKe, TEXHUKE, SKOHOMHUKE,
WHOOPMAIIMOHHBIX  TEXHOJOTHSIX U
MIPAaKTHYECKOU JIEATECIIbHOCTH.
Beenenue

O3HakoMJIeHME € LeMsIMH W 3aJadyaMu
W3Y4YCHHUS] MaTeMAaTUKH TpPH OCBOCHUU
npodeccuit CIIO u cneumanpHOCTEH
CIIO.

AJI'EBPA

Pa3BuTue noHATHS O
yucJjie

Brmonnenue apru(pMETHIECKUX
JIEWCTBUN HAJl YMCIIAMU, COUYETas YCTHbIE
Y IUCBMEHHBIE IPUEMBI.

Haxoxnaenne npuOIMIKEHHBIX 3HAYCHUN
BEJIMYMH M TOTPEUNIHOCTEH BBIYMCICHUN
(aOcomoTHOM U OTHOCHUTEIbHOM);
CpPaBHEHUE YUCIIOBBIX BBIPAKECHUM.

HaxoxnaeHue OIIMOOK B
Hpeo6pa30BaHH;1x 151 BBIYUCICHUAX
(OTHOCI/ITC}I KO BCEM ITYHKTaM

MIPOrPAMMBI).

- OLICHKA YCTHBIX OTBETOB;
- OLICHKA PELICHHUs 3ajay;
- OLIEHKA BHEAYIUTOPHOU
CaMOCTOSITENIbHOM pabOTHI.

KopHu, crenenu,
Jorapupmsi

O3HakOMJIEHHE C TOHATHUEM KOpPHSA nN-i
CTENEHHM, CBOMCTBAMHU DaJUKAIOB U
IIpaBWJIaMU CPABHEHUSI KOPHEM.
DopMyIMpPOBAaHUE ONPEEIECHNS KOPHS U
CBOMCTB  KOpHEH. Bpluucinenume u
CpaBHEHUE KOpHEH, BBITIOJTHEHHE
MPUKUAKA 3HAYEHUs KOPHSIL.
IIpeoOpaszoBanue YHCIOBBIX "
OYKBEHHBIX BBIPOKEHHUH, COAEpIKAIINX
paauKabl.

Beimonuenue pacderoB mo (opmynawm,
COJIEpKaIllUM  PAJUKaJIbl, OCYLIECTBIISISA
HE00X0/IUMBbIe M10JICTAHOBKH "

- OLICHKa YCTHLIX OTBETOB;

- OIICHKA pelIeHns 3ajay;

- OLEHKa BHEayJUTOPHOHI
CaMOCTOSITEIbHOM PadOTHI.
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npeoOpa3oBaHMUs. Omnpenenenue

PaBHOCUIIbLHOCTH BBIPAKEHU c
panukanamu. Penienue uppanuoHaibHBIX
ypaBHECHUH.

O3HaKOMIIEHHE C IIOHATUEM CTEIEHHU C
JIEUCTBUTEIILHBIM IIOKA3aTEIIEM.

Haxoxnenue 3HAYEHUI CTEIICHHU,
HCIIONB3Ys npu HEe00XO0IUMOCTH
WHCTPYMCHTAJIbHBIC CPE/ICTRA.

3anuchIBaHUE KOPHS N-i CTETIEHU B BUC
CTENCHH C JpOOHBIM IOKa3aresieM u
Ha000pOT.

DopMyJIUPOBAHUE CBOMCTB CTEIEHEH.
Brruncnenue crenenei ¢ paruoHaibHbIM
MOKa3aresjaeM, BBIIOJHEHUE NPUKUIKU
3HAYEHUS CTETICHU, CPABHEHUE CTETICHEH.

[IpeobpazoBanue YHUCJIOBBIX u
OYKBEHHBIX BBIPOKCHHH, COACpPIKAIINX
CTETICHU, MIPUMEHSSI CBOMCTBA. PereHue
MOKa3aTeIbHbIX YpaBHCHHI.
O3HakOMJIEHHE C MPUMEHEHHUEM KOpHEH
W CTCTEHEH NpPHU BBIYHUCICHUU CPEIHHX,
JETICHAH OTPE3Ka B «30JI0TOM CEUCHHH.
Pemenue IMPUKJIAAHBIX 3a1a4 Ha
CJIOKHBIE TIPOIICHTEHI.

IIpeoGpa3oBanue
anredpanvecKux
BbIPAKEHHH

Brimonxenue npeoOpa3oBaHUA
BBIpOKEHUH, TNpUMEeHeHHe  (HopMyll,
CBSI3aHHBIX CO CBOMCTBAMM CTEIIEHEN U
sorapudmoB.

Omnpenenenue 00lacTH  JOMYCTUMBIX
3HaYeHU’ JorapupMUUECcKOro
BBIp)KEHUS. Pemenune
Jorapu(PMUUECKUX ypaBHEHH.

- OLICHKa YCTHBIX OTBCTOB;
- OLICHKA pCUICHU: 3a1aY,

- OLEHKAa BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.

OCHOBbBI TPUTOHOMETPUUA

OcCHOBHBIC IOHATHSA

N3yuenne paara”HHOro METO/1a
M3MEPEHMS YIJIOB BPALIEHUS U UX CBS3HU
c rpagycHoi Mepoil. HM3o0paxeHue
yIJIOB  BpallleHHs Ha OKPYKHOCTH,
COOTHECEHHE BEJIIMYMHBI yIia C €ro
PaCIIOJIOKEHUEM.

DopmyJIUpOBAHUE onpeaeNeHuin
TPUTOHOMETPUUYECKUX  (QYHKIMN  ams
YIJIOB TIOBOPOTA M OCTPBIX YIJIOB
MPSIMOYTOJIBHOTO ~ TPEYrOJIbHUKA U
00BSICHEHUE UX B3aMMOCBSI3H.

- OIICHKA YCTHBIX OTBCTOB;
- OIICHKA pCUICHUWA 3aaa4,

- OLIEHKAa BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.
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[Ipumenenue OCHOBHBIX

- OIICHKA YCTHBIX OTBETOB;

OcHoBHbBIE TPUTOHOMETPUUYECKUX TOXKIECTB ISl |- OLIEHKA PELIEHHUs 3a1a4;
TPUTOHOMETpPUYECKHe BBIYHCIICHHS 3HAYEHUM |- OLEHKA BHEAYAUTOPHOM
TOXKAECTBA TPUTOHOMETPHYECKHX ~ (DYHKIMH 10 | CAMOCTOATEIIBHOH paboTHL.
OJIHOH 13 HUX.
Nzyuenue OCHOBHBIX (dhopmyn |- OlIEHKA YCTHBIX OTBETOB;
TPUTOHOMETPUM: (HOPMYJIBI CIOXKEHUS, |- oreHKa pelleHus 3a1a4;
YIBOCHHS, MpeoOpa3oBaHUs CYMMBL | irepka BHEAYTUTOPHO
TPUTOHOMETPHUECKHX  QyHKIMH B CaMOCTOSITEIILHON paOOTHI.
Hpeoﬁpa3033}[nﬂ IIPOU3BCACHUC u IIPOU3BCACHUA B
npocreiimmx CyMMY U NIPUMEHEHHUE MIPHU BBIUYKUCICHUHN
TPHIrOHOMETPHUECKHX 3HAYCHMUSA TPUTOHOMETPUYECKOTO
N BBIPAYKEHHS U YIPOILLIECHUS €r0.
BRIpKCHIH O3HaKoOMIJICHHE co CBOMCTBaMM
CHMMETPUU TOYEK Ha €JAUHUYHOH
OKPY>)KHOCTM M TNPUMEHEHHE WX IS
BbIBOJIAa (POPMYJT PUBEICHHUS.
Pemenne 3 (0) bopmynam U |- OLIEHKA YCTHBIX OTBETOB;
TPHFOHE)MGTPH%CKOMY KPYTY |- onieHka pelieHus 3a1ady;
NPOCTEHIIMX TPUTOHOMETPUUCCKHX |\ opven gy eayUTOPHOI
YPaBHCHUH. CaMOCTOSITENTbHON Pa0OTHI.
Tpocreiimue [TpumeneHne OO0IIMX METOOB PEIICHUS
TPHIOHOMETpHYECKHE ypaBHEHUH (MpUBEIECHUE K JTUHEHHOMY,
ypaBHeHHsl KBaJpaTHOMY, METOJ pa3JjO0KEHUs Ha
HepaBeHCTBa MHOHUTEIH, 3aMEHBI TTEPEMEHHON) TP
peleHnu TPUTOHOMETPUUYECKUX
YpaBHEHUH. Y MEHME OTMEUYATh Ha Kpyre
pelIeHus IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB.
O3HakOMJIEHHE C TOHSATHEM OOpATHBIX |- OI[CHKA YCTHBIX OTBETOB;
TPUTOHOMETPUYECKUX (PYHKITUH. - OLIEHKA PelICHHs 3a/1aY;
ApKcHHyc, W3yuenne ompejieieHuil  apKCUHYCA, |- opeHKa BHEAYIUTOPHOI
APKKOCHHYC, APKKOCHUHYCA, APKTAaHI'CHCA qucia, CaMOCTOSITETbHOM pa60TI>I.

APKTAHI'CHC YHCJIa

dbopmynupoBaHue MX, U300paKEHHE HA
€AMHUYHOU OKPY>KHOCTH, MpPHUMEHEHUE
MIPH pEIICHUN ypaBHEHUH.

®YHKIINHU, UX CBOMCTBA U TPA®UKH

DyHKIUH.
Iousitue o
HeNpepbIBHOCTH
byHxuun

O3HaKOMIICHHE c MMOHSATHUEM
IIEPEMEHHOM, [IpUMepaMu
3aBUCUMOCTEN MEXTY IEPEMEHHBIMH.

O3HakOMJIEHHE C TOHSATHEM Trpaduka,
ornpeziesieHue MPUHAJIEKHOCTH TOYKU
rpaduky ¢dyaknun. OnpeneneHue o
dbopmyne mpocTeuiiel 3aBHCHUMOCTH,
Buma ee rpaduka. Beipaxenue 10
dbopmyne oOIHOW TEpEeMEHHOW uepes
IpyTue.

- OIICHKA YCTHBIX OTBETOB;
- OIICHKA pCUICHUA 3aaa4,

- OLIEHKa BHEAyAUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.

30



O3HaKOMJICHHE C OmpeaeICHuEM

dbyHKIMH, GOPMYIUPOBAHUE €TO.

CaoiicTBa pyHKUMH.
I'padpuueckasn
HHTEepHpeTanus.
IIpumepsl
(pyHKIIHOHAIBHBIX
3aBHCUMOCTEN B
peajbHBIX Nporueccax
U SIBJIEHUSIX

Haxoxxnenne oOnacTu ompeneneHus M
obyactu 3HAYCHHM byHKIHH.
O3HakoMJIEHHE C puMepamMu
(YHKIIMOHATBHBIX ~ 3aBUCUMOCTEH B
peanbHBIX TIpolleccax M3  CMEKHBIX
JUCLUILINH.

O3HakoOMIIEHHE C  JOKa3aTelIbHBIMU
pPacCyXKJICHUsIMH HEKOTOPBIX CBOMCTB
TUHEHHOW W KBaJIpaTHUYHOU (GYHKIIHA,
MPOBEACHUE WCCIICIOBAHUS JIMHEHHOM,
KYCOYHO-TTMHEHHON, ApOOHO-THHEHHON
U KBaJIpaTUYHOHN (DYHKIIHIA, TOCTpOCHUE
ux rpadukoB. [loctpoenrne u 4YTeHHE

rpadpuxkoB  ynkumid. HccnenoBanue
GbyHKIUH.
CocraBinenue BuaoB (yHKIMHA 110

JaHHOMY YCJIIOBHIO, PCHICHUC 3aaa4d Ha

- OLI€CHKA YCTHBIX OTBETOB;
- OLICHKA pCUICHUA 3aaa4,

- OLEHKa BHEAYIUTOPHOM
CaMOCTOSITeNIbHOI pabOTHI.

Oo0paTHble pyHKIMHN

IKCTPEMYM.

Wzyuenue nousitust oOparHoi (HyHKIHH,
OIIpEeNIeJICHuEe BHJA M IOCTPOCHUE
rpaguka oOpaTHOM ¢byHKLUY,

HaXOXJEHUE ee 00JIaCTH OIpeesIeHUs
u obnactu 3HaueHuil. Ilpumenenue
CBOMCTB (YHKIMH TpU HCCIETOBAHUU
YpaBHEHUNM W pEIIEHHH 3a7a4 Ha
JKCTPEMYM.

O3HaKOMJICHHE C TOHSATHEM CJIOXKHON

GbyHKIUY.

- OLICHKA YCTHBIX OTBCTOB;
- OICHKA pCIICHUA 3a1a4;

- OLEHKAa BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.

CreneHHble,
noKa3areJibHbIe,
Jorapupmuyeckue u
TPUTOHOMETPUYeCKHe
¢pynkuun. O0parHbie
TPUTOHOMETPHYECKHe
byHxuun

Bbruucnenue 3HaueHuit (yHKOMA 1O
3HaueHulo aprymenra. Omnpenenenue
MOJIOKEHUST TOYKH Ha Tpaduke 1o ee
KOOpJUHATaM U Hao0OpOT.

Hcnonb3oBanue cBOMCTB (pyHKUUN AJs
CpaBHEHUsI 3HAYCHH CTENEeHEel U
sorapu(dmoB.

[TocTtpoenne rpaduKOB CTEMEHHBIX |
norapupMUUEcKux QyHKIHH.

- OIICHKA YCTHBIX OTBCTOB;
- OIICHKA pCUICHUWA 3aaa4,

- OLEHKAa BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.
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Pemenue MOKa3aTeNIbHbBIX u
Jorapu(pMUIECKUX ypaBHEHUN u
HEPaBEHCTB o U3BECTHBIM
ITOPUTMAaM.

O3HakoMJIeHHE C MOHSITHEM
HEMPEePbIBHOMN MEePUOINYECKOMN
¢dbynkuum, QGopMynupoBaHHUE CBOWCTB
CUHyCa M KOCHHYCa, IMOCTPOEHHE HX
rpaduKoB.

O3HakoMJIeHHE C MOHSATHEM
FapMOHHYECKHUX Kosie0aHuit u

MpUMEPaMHU TAPMOHUYECKHUX KOJICOaHUH
JUISL OIMCAHUsSl MPOIECCOB B (PHU3UKE U
JIPYrUX 00JIacTsIX 3HAHUS.
O3HakOMJIEHHE C MOHSATHEM Pa3phIBHON
MEPUOTNICCKOM byHKINH,
(dbopMyIHpOBaHUE CBOKMCTB TaHreHCa W
KOTaHI'€HCa, IIOCTPOCHUE UX TPa(UKOB.

[Ipumenenue CcBOUCTB GYHKIUN Ams

CpaBHEHMS 3Ha4eHUH’
TPUTOHOMETPUUECKUX byHKINH,
pelieHus TPUTOHOMETPUUECKUX
ypaBHeHuil. Iloctpoenue rpadukoB

0OpaTHBIX TPUTOHOMETPUUYECKHUX.

- OIICHKA YCTHBIX OTBETOB;
- OLICHKA pCUICHUA 3a1a4;

- OLEHKa BHEAYIUTOPHOM
CaMOCTOSITeNIbHOI pabOTHI.

HAYAJIA MATEMATHUYECKOI'O

AHAJIN3A

O3HaKOMJIEHHE C TOHATHEM YHUCIIOBOH
MOCJIENOBATENLHOCTH, CIIOCO0AMH €€
3aJlaHHs, BLIYMCIECHUSIMH €€ YIEHOB.

O3HakOMIIEHHE C IOHSITHEM mnpeacia
IOCICI0BATCIBHOCTH. O3HaKOMIJICHHE C

- OLICHKa YCTHBIX OTBCTOB;
- OIICHKA PCUICHUS 3a1a4;

- OILICHKAa BHEAyJIUTOPHOU
CaMOCTOSITENTbHON PabOTHI.

BBIUHUCIICHUEM CYMMBbl OECKOHEYHOIO
YHUCJIOBOTO psana Ha npuMepe
IocaenoBareLHOCTH BBIUMCIIEHUS ~ CyMMbl  OECKOHEYHO
yOBIBarOLIEH FeOMETPUYECKON
IIPOTPECCUMU.
Pemienne 3agau  HA  IpUMEHEHUE
(hopMyibI CYMMBI OECKOHEUHO
yObIBaro1ei reOMETPUYECKON
IIPOTPECCUM.
O3HakomieHHE c MIOHATHUEM |- OLICHKA YCTHBIX OTBETOB;
Hp0H3B0HH0ﬁ. - OLICHKA pelICHU: 3a7a4;
Nsyyenune U (HOpMyIMpPOBAHUE €€ |- oneHKa BHEAYIUTOPHON
MEXAaHHUYECKOTO M TCOMETPHUYECCKOI'O | caMOCTOSTEIBHON pa6OTBI.
IIpousBoanas u ee CMBbICIIa, U3y4yeHue aNropurma

NpUMEHEeHUe

BBIYHCITICHUS TTPOM3BOTHON Ha MpUMEpE
BBIYHCIICHUS MTHOBEHHOH CKOPOCTH U
YTII0BOTO KOd((puIMeHTa KacaTeIbHOM.
CocraBiieHe ypaBHEHUS KacaTeIIbHON B
o011em BUIE.
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YcBoeHue MpaBUII
nuddepeHnrpoBanusl, TaOTHIIBI
MIPOU3BOJIHBIX AIIEMEHTAPHBIX (PYHKIIHIHA,
npuUMeHeHHue Ui JudQepeHInpoBaHUSL
(GyHKUMH, COCTaBJICHUS  YypaBHEHUS
KacaTeJIbHOM.

N3ydyeHue TeopeM O CBS3UM CBOMCTB
byHKIIUN u IIPOU3BOJHOM,
(dhopMyIIHpOBKa HX.

[IpoBeneHue ¢ MOMOIIBIO POU3BOIHOM
uccienoBanus  QYHKIUH, 3aJaHHOU
hopmyioii.

VYcraHoBIEHHE CBS3M CBOWMCTB (DYHKIIMH
Y IPOU3BOHOMN 1O UX rpaduxam.
[Ipumenenue IIPOU3BOAHOU TS
pelieHrs  3aJad  Ha  HaxOXKICHHE
HanOOJIbIIET0, HAMMEHBINETO 3HAYCHUS
1 Ha HaXOKJEHHUE dKCTpEMyMa.

IlepBooOpa3nas u
HHTerpaJ

O3HakoMJICHHE C TIOHSTUEM HHTErpayia
U mnepBooOpazHoi. M3ydenue mpaBuiia

BBIUHCIIEHUS nepBooOpa3HoO "
teopembl HeroToHa— JleiiOHuIa.
Pemenune 3a7au Ha CBS3b

MEPBOOOpA3HOM W €€ IPOU3BOJIHOM,
BBIYHMCIICHUE IepPBOOOpaA3HOM IUIA
JTaHHOU (QYHKIUU.

Pemienne 3agau  HAa  IpUMEHEHUE
WHTErpaa JUTSt BBIYHMCIICHUS
(bu3MUECKUX BEIUYUH U TUIOMIAICH.

- OLICHKa YCTHBIX OTBCTOB;
- OLICHKA pCIICHUA 3a1a4;

- OIIGHKa BHEayJUTOPHOM
CaMOCTOSITENTbHON Pa0OTHI.

YPABHEHUA U HEPABEHCTBA

YpaBHenus u
CHCTEeMbI YPaBHEHH i

HepaBencrBa u
CHUCTEMbI HEPABCHCTB €
ABYMS IIEPEMECHHBIMU

O3HakoMJIeHHE c poCTeHINMU
CBEJICHUSIMU O KOpHSX alreOpandecKkux
YPaBHEHHUH, MOHATUSIMM HCCIEI0BaHUS
YPaBHEHUI U CHCTEM YPABHEHHIA.
N3yuenne TeopuM  PaBHOCUIIBHOCTH
YPaBHEHHH U €€  IPUMCHEHHS.
IToBTOpEeHUE 3aMMcu peleHus
CTaHJApTHBIX  YPaBHEHMH, IPHUEMOB
npeoOpa3oBaHusi  ypaBHEHHH  ais
CBEICHUSI K CTaHJapTHOMY YpaBHEHHUIO.
Pewenne paloHaIbHbIX,
UppalMOHANIBHBIX, TOKa3aTeNbHbIX U
TPUTOHOMETPUUECKUX ypPaBHEHUH U
CUCTEM.

Hcnonb3oBaHue CBOWCTB U TIpadUKOB
GyHKIUH [ penieHusl ypaBHEHUU.
[loBTOpEHHME  OCHOBHBIX  IPHEMOB
peuieHust cuctem. PemieHne ypaBHEHM
C TOpUMEHEHHEM  BCEX  IPHUEMOB

- OIICHKA YCTHBIX OTBCTOB;
- OIICHKa pCUICHUS 3a1aY;

- OLIEHKAa BHEAYAUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.
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(pa3noXxeHus Ha MHOXKUTEINU, BBEICHUS
HOBBIX HEHM3BECTHBIX, I10/ICTAHOBKH,
rpau4ecKoro MeTo/a).

Pemienue  cucrem  ypaBHEHMH ¢
IIPUMEHEHUEM Da3JIUYHBIX CIIOCOOOB.
O3HakomiieHHE ¢ OOIIMMHU BONPOCAMHU
pelleHys] HEPABEHCTB M UCIIOJIb30BaHUE
CBOWCTB M TpapukoB (YHKIHUN TIpH
peleHnu HEPABEHCTB. Pemenue
HEPaBEHCTB M CHUCTEM HEPABEHCTB C
MPUMEHEHHEM PA3TUYHBIX CIIOCOOOB.
[IpuMeHeHne MaTeMaTHYeCKIX METOJIOB
JUI pelIeHUsl CoJepXKaTelabHbIX 3a1ay
U3 pa3IM4HbIX oOylacTel Hayku U
MIPAKTUKH. WurepnperupoBanue
pe3yabTaToB €  Y4E€TOM  pealbHbIX

OTpaHUYCHUH.

SJIEMEHTBI
CTATUCTUKHU

KOMBUHATOPUKH, TEOPHUHU

BEPOSITHOCTEU H

OcHOBHBIE NOHATHS
KOMOUHATOPUKH

W3yyenne npaBmina KOMOMHATOPUKH U
IpUMEHEHHE npu pelIeHun
KOMOWHATOPHBIX 33/1a4.

Pemenne  KOMOMHATOpHBIX  3ajau
METOJIOM Tiepedopa U TO TPaBUITY
YMHOKEHHUSL.

O3HakoMJIeHHE c MOHITUSIMU
KOMOWHATOPUKH: pa3MelLeHUSIMH,
COYETAaHUSIMHM,  IIEepEeCTaHOBKAaMHM U
dbopmynamMu  JUIs  UX  BBIYUCIIEHUS.
OOpsicHeHHEe U TpUMEHEeHue GopMyI
TUTST BBIUUCIICHUS pa3MeleHHH,
IIEPECTAHOBOK M COYETaHHM  IIpU
peleHnH 3a1au.

O3nakomienue ¢ 6mHoMoM HproToHa n
tpeyroapHukoM [lackama. Pemenue
MPAKTUYECKHX 33124 C UCTIOIH30BAHNEM
TIOHATUH U TTPABUI KOMOMHATOPUKHU

- OLICHKAa YCTHBIX OTBCTOB;
- OICHKA pCIICHUA 3a1a4;

- OIIEHKa BHEAyJIUTOPHOM
CaMOCTOSITENTbHOU PaOOTHI.

DJIeMEeHTBI TEOPUH
BepPOSATHOCTEM

N3ydeHne kiaccCU4ecKoro omnpeseseHus
BEPOSITHOCTH, CBOMCTB BEpPOSITHOCTH,
TEOPEMBI O CYMME BEPOSTHOCTEI.

PaccmoTpenne npumepoB BBIYMCIICHHS
BepoATHOCTEN. Pemenne 3amay  Ha
BBIYHCIICHHE BEPOSITHOCTEHN COOBITHI

- OIICHKA YCTHBIX OTBCTOB;
- OIICHKA pCUICHU 3a1a4,

- OLIEHKa BHEAyIUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.
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O3HakOMJICHHE C  TIPEJICTaBJICHUEM |- OIEHKA YCTHBIX OTBETOB;
Ipeacrasenne YHCIIOBBIX TaHHBIX " X |- OLeHKA PEIICHHS 3a/1a4;
JAHHBIX (TA0JHIbI, XapaKkTCPUCTHKAMH. - OLIEHKa BHEAyIUTOPHOM
AUATPaMMBI, Pemienne  npakTHYECKMX  3a1a4  HA | caMOCTOATENBHOM PaGoThI.
rpadukn) 00paboTKy YHUCIIOBBIX JAHHBIX,

BBIUUCIICHUE UX XapaKTEPUCTHK

TFEOMETPUS

dopmynupoBka " NPUBEJICHUE |- OIICHKA YCTHBIX OTBETOB;

IIpsimble ¥ MII0CKOCTH
B IIPOCTPAHCTBE

JIOKa3aTelIbCTB IPU3HAKOB B3aHMMHOIO
PACIIOJIOKEHUS MPSAMBIX U IUIOCKOCTEH.
Pacno3naBanue Ha  4yeprexax U
MOJEIIAX pa3IMYHBIX ClIy4yacB
B3aMMHOI'O PACIOJIOXKEHUSI TPSAMBIX U
IUIOCKOCTEM, apryMEHTUPOBAHHUE CBOUX
CYXKJICHUU.

DopmyIpoBaHUE oTpeieTICHUH,
MIPU3HAKOB U CBOWCTB MapauIeTbHBIX U
MIePIEeHIUKYISIPHBIX IJIOCKOCTEH,

ABYI'pPAHHBIX U JIMHEMHBIX YIJIOB.

BelInonHeHue nocTpoeHus yrioB Mexay
IpSMBIMH, MPSMOM U INIOCKOCTBIO,
MEXy IUIOCKOCTSIMU IIO OIHCAaHUIO U
pacno3HaBaHUE UX HA MOJETIAX.
[IppuMeHeHHEe TPU3HAKOB U  CBONCTB
pPAaCIIOJIOKEHUST HMPSAMBIX M INIOCKOCTEMN
IIpY PELICHUN 3a/1a4.

N300paxenne  Ha  pUCYHKax U

KOHCTPYHPOBaHUE Ha MOJIETISX
NEPICHANKYIISAPOB MU HAKIIOHHBIX K
IIJIOCKOCTH, IIPSAMBIX, napaajaCJIbHbBIX
IJIOCKOCTEM, YIJIOB MEXAY IPSIMOM H
TTOCKOCTBIO u 000CHOBaHUE
TTOCTPOCHUS.

Pemenue 3a1a4 Ha BBIYUCIICHUC
TCOMCTPHUICCKUX BCJIIMYHH.

OnuceiBaHHE PacCTOSHUS OT TOYKHU IO
IJIOCKOCTH, OT HPSMOM 10 IUIOCKOCTH,
MEXY IJIOCKOCTSIMU, MEeXIy
CKPEUIMBAIOIUMHUCS TIPSIMBIMH, MEXIY
IIPOU3BOJIbHBIMU ¢burypamu B
IIPOCTPAHCTBE.

@opMyJIMpOBAHUE U JIOKa3bIBaHUE
OCHOBHBIX TE€OPEM O PACCTOAHUSAX
(TeopeM cylecTBOBaHUS, CBOMCTBA).

N3o0paxeHne Ha depTekax U MOJCTAX

pacctosiHUS M OOOCHOBaHHE CBOMX
CYKJICHUH. Onpenenenne u
BBIYHCIICHHE paccTosHuI B

npoctpaHcTBe. [Ipumenenue dopmyn u

- OLICHKA pCUICHUA 3a1a4;

- OIICHKAa BHEAyJIUTOPHOU
CaMOCTOSITEIbHOW PaOOTHI.
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TEOpeM IJIAaHUMETPUU [UIsl pelIeHUus
3a1a4.

O3HakoMJIeHHE C MOHITHEM
MapajuieIbHOTO MPOEKTUPOBAHUS U €r0
CBOWCTBaMH. DopMyIHpoOBaHUE

TEOpEMBl O IUIOUIAAN OPTOrOHAIBHOU
IIPOCKLUA MHOTOYTOJIbHUKA.

[Ipumenenue teopuu A1 000CHOBAHMS
MOCTPOEHUM u BBIYUCIICHUM.
AprymMEHTUpOBaHUE CBOUX CY)KJIEHUH O
B3aMMHOM pacrnoaoKeHun
MIPOCTPAHCTBEHHBIX (PUTYD.

MHuororpanHuKu

Onucanue 51 XapaKTEePUCTUKA
pa3NUYHBIX BUJOB MHOI'OI'PAHHHMKOB,
NepeuYucIeHUe  HUX  DJIEMEHTOB U
CBOMCTB.

N300paxkeHne  MHOTOIPaHHUKOB U

BBIITOJIHCHHUEC IMOCTPOCHHUA Ha
I/1306pa)KCHI/I$[X u MOIOCIAX
MHOT'OI'paHHUKOB.

Bbluncnenue JMHEHHBIX 3JEMEHTOB U
yIJI0B B IIPOCTPaHCTBEHHBIX
KOHQUrypalusx, apryMeHTHpOBaHUE
CBOUX CYXICHUH.

XapakTepucTuka U HM300paxkeHue
CCUEHUs, PA3BEPTKHM MHOIOI'PAHHUKOB,
BBIYHCIICHHE IO TOBEPXHOCTEN.
[TocTpoeHne mpocTeWIIMX  CEYEHUH
KyOa, MPU3MBI, MUpaMU/IbIL.
[Ipumenenune (akToB U CBeneHUl U3
IJIaHUMETPUH.

O3HakOMJIEHHE C BUJIaMU CUMMETpUI B
IIPOCTPAHCTBE, ¢dbopMynupoBaHue
onpeaeIeHu I 151 CBOJCTB.
XapakTepucTuKa  CUMMETPUH  Tell
BpaIlleHUs U MHOTOTPAaHHUKOB.

[IpumeHeHne CBOWCTB CHUMMETPHUM NpU
pelIeHNN 3aau.

Hcnons3zoBanue IPUOOPETEHHBIX
3HAHUH I HUCCIICIOBaAHUA n
MOJIETTUPOBAHUS HECIIOKHBIX 3a]1a4.

Nzobpaxkenune OCHOBHBIX
MHOTOTPAaHHHUKOB ¥ BBINIOJIHEHUE
PHUCYHKOB IO YCJIOBHUSM 3a]1ad.

- OLICHKA YCTHBIX OTBCTOB;
- OICHKA pCIICHUA 3a1a4;

- OIIEHKa BHEAyJIUTOPHOM
CaMOCTOSITENTbHOU PaOOTHI.

Tesa 1 moBepXHOCTH
BpalleHUs

O3HakoMIIeHIE C BHIAMHU Tea
BpalleHus, dbopMynupoBaHue ux
ONPEACIICHUN U CBOWCTB.

DopMyJIIUPOBAHUE TEOPEM O CEUCHUU
mapa IUIOCKOCTBIO M IUIOCKOCTH,

- OIICHKA YCTHBIX OTBCTOB;
- OIICHKA pCUICHU 3a1a4,

- OIICHKAa BHEAyJIUTOPHOU
CaMOCTOSITENTbHON PaOOTHI.
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KacaTelIbHOMU K cdepe.

XapakTepucTuka M HU300paKeHHE Tell
BpALLEHUs], UX PA3BEPTKHU, CEUECHUS.

Pemienne 3agau  HAa  mOCTpOEHUE

CEUYCHUH, BBIYHMCIICHUE JUTUH,
paccTOsHUM, YIJIOB, IIOIIAAEH.
[IpoBenenue JI0KA3aTEIbHBIX

paccyXJIeHUI MpU PEIICHUH 3aad.

[IpumeHeHne CBOMCTB CUMMETPUM TIPU
pelleHny 3a7ad Ha Tella BpalleHHS,
KOMOWHAITHIO TEJ.

N300pakeHre OCHOBHBIX KPYTJBIX TeEll
U BBINOJHCHHE PHUCYHKa IO YCIOBHUIO
3a/1a4H.

HN3mepenus B
reoMeTpuu

O3HaKOMJIeHI/I€ C IIOHATUSAMU ILIIOIIAIN U
00BbEMa, aKCHOMAaMHU U CBOHCTBaMH.

Pemenne 3amad  Ha  BBIYUCIICHUC
TUTOIIAJICH TUTOCKUX buryp c
MIPUMEHEHHEM COOTBETCTBYIOLIHX
dbopMyn u (HakTOB U3 TMIAHUMETPHH.
W3yuenne TeopeM O  BBIYHCICHUU
00BEMOB  TNPOCTPAHCTBEHHBIX  Tell,
pelieHWe  3aJad  HAa  [PUMCHCHHE

bopmyn BBIYUCIICHHS 00BEMOB.
N3ydyenne ¢dopmyn uisi BBIYHCICHUS
IJI01a e n IIOBEPXHOCTEN

MHOT'OTPaHHUKOB U TE€J BPAIICHHUS.
O3HaKOMJIEHHE C METOJIOM BBEIYHCIICHUS
TUIOIIA TN MOBEPXHOCTHU cdepsl.
Pemennie 3amad Ha  BBIYHCIIEHHE
Iontaaei MMOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEI.

- OLICHKa YCTHBIX OTBCTOB;
- OLICHKA pCUICHUWA 3aaa4,

- OLEHKa BHEAYIUTOPHOIL
CaMOCTOSITENIbHOM pabOTHI.

Koopaunars! n
BEKTOPbI

O3HakoOMIICHHE C IIOHSATHEM BEKTOpA.

N3yuenue JIEKapTOBOM CHUCTEMBI
KOOpIMHAT B IIPOCTPAHCTBE,
IIOCTPOEHHUE o 3aJITaHHBIM

KOOpJIMHATAM TOYE€K M IUIOCKOCTEH,
HaAXO0XICHHUC KOOpI[I/IHaT TOYCK.
Haxoxnenue ypaBHEHHUI OKpPYXHOCTH,

cheprl,  TUIOCKOCTH.  BbramcieHnue
PacCTOSTHUN MEXTy TOUKAMH.

Nzydenue CBOWCTB BEKTOPHBIX
BEJIMYHH, MIPaBHIT pa3IoKEeHUS

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIpaBUI HAaXOXK/ICHUs KOOpAWHAT
BEKTOpa B  IIPOCTPAHCTBE, IIPaBUI
JNEUCTBUM € BEKTOpaMH, 3aJaHHBIMHU
KOOpAMHATaMH.

[IpumeHeHne TeopuM IIpU PELIEHUU

- OIICHKa YCTHBIX OTBCTOB;
- OIICHKA pCUICHU: 3a1aY,

- OLEHKAa BHEAyAUTOPHOMN
CaMOCTOSITENIbHOM pabOTHI.
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3aJa4  Ha JCHUCTBHA C BEKTOPAMHU.
N3ydyeHne CKaasipHOrO IIPOU3BEICHUS
BEKTOPOB,  BEKTOPHOI'O  YpPaBHEHHS
npssMOM M 1iockocTH. [IpuMeHeHue
TEOpUM IIPM pEUICHUM 3aJad  Ha
JEUCTBHS C BEKTOPAMM, KOOPJAMHATHBIN
METOJl, IPUMEHEHHE BEKTOPOB I
BBIUHMCICHUS  BEIWYMH  YIJIOB U

pacCTOSHUH. O3HaKOMIJICHHE C
JI0Ka3aTeIbCTBAMU TEOpeM
CTEpPEOMETPUU 0 B3aMHOM

PaCIOJIOKEHUH MPSMBIX U TIOCKOCTEH C

HCII0JIb30BAHHUEM BCKTOPOB.

6.2. TeMbl HHAUBUAYATBHBIX MPOEKTOB:

[TorpemuocTs n3MepeHusl.

KonnuecTBo kak joruueckas Kareropusi.

YuncieHHbIe METOIbI PEIISHHS SKCTPEMABHBIX 33/1a4.

CBsi3p MaTEMAaTUKH C IPYTUMU HayKaMu

30110TOE CEYCHHNE — FapMOHUYECKAst TPOIOPIIHS

I'padmuueckoe penieHne ypaBHeHUN 1 HEPABEHCTB

Cpennue 3HaYCHUS U UX IPUMEHEHUE B CTATHCTUKE

BexTopHoe 3amanue NpsMbIX U MIIOCKOCTEN B IPOCTPAHCTBE

[IpaBusbHBIE U IOTYIPABUIBHBIE MHOTOTPAHHUKHI

0. Cxembl bepHyiy MOBTOPHBIX UCTIBITAHUI

1. UccnenoBanue ypaBHEHUN U HEPABEHCTB C TapaMeTpOM

12. UccnenoBanue ponu AuddepeHnnaibHOro HCYUCISHNs 1)1 TOMCKA ONTUMAaIbHOTO
pereHwus.

13. Teopema Buera.

14. PazButue nousTus uncia. [ToHsiTHe 0 NeHCTBUTENBHBIX YHNCTaX U JIEHCTBUIX HaJl HUMHU.

15. Paznuunsie criocoObl JoKa3aTenscTBa TeopeMsl [ludaropa.

16. Crioco0b! pemeHus CUCTEM YpaBHEHH ¢ IBYMsI TIEPEeMEHHBIMHU.

17. CraTuctuueckue ucciae10BaHus.

18. YacToTa 1 BEpOSTHOCTH COOBITHHA.

19. Mcnonb30BaHue TPUTOHOMETPUUECKUX (POPMYJ TPH U3MEPHUTEIBHBIX padoTax.

20. UcTopus pa3BUTHS yUeHHS 00 ypaBHEHUSX.

21. Jleronuch OTKPBITUI B MUPE YHCeN U GUTYP.

22. 'eomMeTprUeCKUil CMBICI TIPOU3BOHOM.

23. Beruucnenue miomiaieit puryp ¢ moMoIIbko orpesielIeHHOro HHTerpaa.

24. MateMaTHKa 1 MeIUIIMHA (TECHAs CBSI3b).

25. [Iponopuuu u npoueHTs B MeaunuHe. ([IporieHTs! B Hatel »Ku3HM)

26. MareMaTuveckasi CTaTUCTHKA, €€ POJIb B MEIUIIUHE.

27. IlpuMeHeHre MaTeMaTHYECKUX METOJIOB B MPO(ECCHOHATLHON AEATEIbHOCTH METUILIMHCKUX
pPabOTHHKOB.

28. MaTtemMaTHuecKue 3a/1a4i B MeIMLIMHE. (IPUMEpPHI 33J1a4 U UX pellIeHHe)

29. MareMaTuveckue TaOJIUIbI ¥ TPaQHUKH B METUITTHE

30. CecTpHHCKOE J€JI0 U MHOXKECTBA YUCEIL.

31. MeaunuHa U komOuHaToprka. (MenuIMHA 1 TEOPHUS] BEPOSITHOCTH. )

32. MenunuHa u reomerpus. (MeauurHa v IiaHuMeTpus. MeauInHa 1 cCTepeoMeTpusl. )

RBOooo~NoOwNE
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33. Teopust rpa¢ B METUIMHE.

34. VI3 ucropuu MaTeMaTUKH U MEIUIIHHBI.

35. MHororpanHuku B Moeii npodeccuu. (IIpaBuiabHbIe MHOTOTPaHHUKY B MOEH mpodeccrun)
36. Tema Bpamenus Bokpyr Hac. (Temna BpaieHus B Moei nmpodeccun)

37. Ilpumeps! PYyHKIMOHATIBHBIX 3aBUCUMOCTEH B PEabHBIX POIIECCaX U SIBICHUSIX.

7. YYEBHO-METOAUYECKOE n MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHHUE MMPOITPAMMBI  YYEBHOM  JUCUMILUIMHBI  OV]I. 04
«MATEMATHUKA»
7.1. TpeOoBaHNsI K MUHUMAJIbHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecIeYyeHH 0
Peanuzanus yueOHOM NUCHUIUIMHBI TpeOyeT HATMYKS Yy4eOHOTO KaOMHeTa MaTeMaTHKH.
O6opynoBanue y4eOHOT0 KaOUHeTa:

1. Paboune mecta 11 CTYICHTOB.

2. pabouee MeCTo JIJIsl TPETo1aBaTelIsl.

3. kadsl g XpaHeHUs Y4eOHO-HATMSAAHBIX TOCOOUNH U  y4eOHO-METOIUYECKOM
JOKYMEHTAITUH.

4, Jlocka knaccHas.

Harnsimabie cpenctBa o0ydeHHS:

1. TaOnuIe! U MIaKaThl IO TeMaM 00Y4EHHUS.

TexHUueckue cpencTBa 00ydeHus:

1. MysbTUMEUATIPOEKTOP, SKPAH.

2. HoyTOyK ¢ JIMIIEH3MOHHBIM IIPOTPAMMHBIM 00ECIICYCHHUEM.

7.2.AndopmaniuonHoe odecrieueHne o0ydeHunst

Ilepeuen» pexoMeHayeMbIX y4ueOHbIX M31aHui, IHTepHeT-pecypcoB, JONOJHUTEIbHOMI
JINTepaTyphl:

OCHOBHBIE HICTOYHUKH:
1. Anrebpa u Hawanma MaremaTudeckoro anamusa 10-11 kmaccel: yuel. mns oO6meoOpaszoBar.
yupexaenuit / Ilox penakuueit A. H. Konmaroposa. — 26-e u3z. - M.: I[Ipocsemenue, 2018. — 384 c.:
Wi.
2. MaremaTtuka: anrebpa M Hayaja MaTeMaTHYECKOro aHajiu3a, reomeTpus. Anredpa M Havana
MaTteMaTuueckoro axHanusa. 10-11 kmacesl: yue6. st obmieobpa3zoBar. Opranuszanuii: 6a30BbIi U
yrny6n. Yposuu / [HI. A. Amumos, IO.M. Konsrun, M.B. TkauéB u np.]. — 3-e u3g. — M.:
[Tpoceemenue, 2016. — 463 c.: ui.
3. Tunsgpoa M. I'. Marematuka /st MEAUIIMHCKUX KOJIIe/Kei: yueOHuk. — PoctoB H/Jl: deHuke,
2019. — 457, [1] c.: un.

JlonoJIHUTENbHBIE UICTOYHUKHU:
1. Maremaruka: yueOnuk. / A. A. JlagasH. — 3-e uzn. — M.: @OPYM: UH®PA — M, 2013. — 544 c. —
(ITpodeccuonanbHoe oOpa3zoBaHuUe).
2. Teomerpuss 10-11 xmaccel: yueO. mpnsioOmieoOpazoBar. yupexaeHuit /lIlox penakiumei
A.B.IToropenos — 10-e u3n. - M.: [Ipocsemenne, 2010. — 175 c.: um.
3. Hopodeera, A.B. Briciras maremartuka [Uis TyMaHUTapHBIX HarpasieHui. COOpHUK 3amad:
VYuebno-npaktuueckoe mocodue / A.B. lopodeesa. - M.: KOpaiir, 2016. - 175 c.
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4. Jlopodeea, A.B. Bricmras maremaTuka i1 TYMaHUTApHBIX HallpaBiICHUN: YUEOHHK IJis
OakamaBpoB / A.B. [lopodeena. - M.: FOpaiit, 2016. - 400 c.

5. Uneun, B.A. Briciias marematnka: YuyeOnuk / B.A. Uneun, A.B. Kypkuna. - M.: IIpocmexr,
2017. - 608 c.

6. KpacnoB, M.JI. Bcs Beicmas matematuka. T. 5. Teopust BeposiTHOcTe. MartemaTudeckas
craructuka. Teopust urp: Yuebnuk / M.JI. Kpacuos, A.W. Kucenes, I".I. Makapenko [u 1p.]. - M.:
JIKW, 2016. - 296 c.

7. Kpunkos, JI.B. Breiciras MaTemaTrka B Bompocax U oTBeTax: YueOHoe mocooue / JI.B. Kpuikos;
ITox pen. B.A. Unbun. - M.: [Ipocnekr, 2017. - 176 c.

8. Mansixun, B.M. Briciias Maremaruka: YueOHoe mocodue / B.M. Mansixun. - M.: UHOPA-M,
2018. - 365 c.

9. Xaccan, H.III. Breiciras maTemaruka JUisi TyMaHUTapHBIX HampaBlieHUH: YueOHOe mocobue s
6akanaspos / 10.B. [TaBmrouenko, H.I11. Xaccan, B.1. Muxees; [Tox o6mi.pen. FO.B. I1aBmroueHko. -
M.: KOpaiirt, 2017. - 238 c.

10. unaues, B.C. Breicirast matremaruka. ba3zoBerii kype: Yuebnoe mocodue aiis 6akanaspos / B.C.
[Humaues; [lox pen. A.H. Tuxonos. - M.: Opaiit, 2018. - 447 c.

WuTepHet- pecypcesl:

1. http://umk-spo.biz/articles/obdis/obchlekcii/matemlek (KoHCIIEKTHI 110 TeMaMm).
2. http://www.alleng.ru/edu/math9.htm (YueOHuku nmo maTemaTuke).
3. http://antigtu.ru/matematika/lekcii-matematika/ (JIekiuu mo maremaruke).
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