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1. HOACHHUTEJIbBHASA 3AIINCKA

[Iporpamma o61eo0pa3oBaTebHOM yueOHON MUCHMIUIMHBI MaTemaTuka (BKJIro4as
anreOpy U Hayaja MaTeMaTHYECKOTO aHalu3a, reoMeTpuio) (nanee «MaremaTuka)
SBIISIETCS YacThIO OCHOBHOW MpPO(ecCHOHANBHOW 00pa30BaTEIbHON MPOTPaMMBI
CIIO (OIIOIT CIIO) Ha 6a3e OCHOBHOrO OOIEro oOpa3oBaHUsl MPHU MOATOTOBKE
CHEIMATUCTOB CPEAHETO 3BeHA ISl CIEIUATBHOCTH CPETHETO MPO(hecCHOHATFHOTO
oOpazoBanus 09.02.07 MapopmaliioHHbIE CUCTEMBI U IPOTPAMMHUPOBAHHUE.

Conepxkanne mporpaMmbl  «MaTeMaTHKa» HAMpaBICHO Ha JIOCTHKCHHUE
CIEIYIOIMX LeJe:
so0ecnieyeHre CHOPMHUPOBAHHOCTH MIPEJICTABICHUM O COIUATBHBIX, KYJIbTYPHBIX ® U
UCTOPUYECKUX (PaKTOpPaX CTAHOBJICHUS MAaTEMATUKH;

* obOecrieueHne CHOPMUPOBAHHOCTH  JIOTHYECKOTO, AITOPUTMHYECKOTO U
MaTEMaTUYECKOTO MBIIICHHUS;

* oOecrieueHrne COPMUPOBAHHOCTH YMEHUH NMPUMEHSATH NOJYYCHHBIC 3HAHUS TIPU
PEIICHUH Pa3InYHBIX 3a]1a4;

» obecrnieueHue C(HOPMHUPOBAHHOCTH TIPEJCTABICHUH O MaTeMaTHKe KaK dYacTh
0O0IIEYEIIOBEYCCKON KYJIBbTYPhl, YHUBEPCAJIBHOM S3bIKC HAyKH, ITO3BOJISIONIEM
OIKMCHIBATh U M3y4YaTh PEAIbHBIC TIPOIECCHI U SIBJICHUS.

B mporpammy BKIIIOUEHO COJEp:KaHMEe, HANpaBIeHHOE Ha (opMuUpOBaHHE Y
CTYJICHTOB KOMIIETEHIIUN, HEOOXOAUMBIX JuIsl kKadecTBeHHOro ocBoeHusi OITOII
CIIO Ha 6a3e OCHOBHOT'O 00IIET0 OOpa30BaHUS C MOJYYEHHUEM CPEIIHEro OOIIEero
o0pa3oBaHus; MPOrpaMMBbl MOJATOTOBKH crielaincToB cpeanero 3seHa (IITICC3).

2. OBIIAS XAPAKTEPUCTHUKA YUYEBHOU JUCHUITJINHBI
«MATEMATUKA»

Marematuka sBisieTcss GyHIaMEHTATHBHOW 00111e00pa3oBaTeIbHON JUCITUTIINHON
CO CIIOKHMBIIMMCS YCTOWYHMBBIM COJIEp)KaHHEM U OOIMMU TpeOOBaHUSIMU K
MOJATOTOBKE O0YJaIOIIHUXCHI.

OO6mwme 1enn WU3y4eHUsT MaTEeMaTHUKUA TPAJAWIIMOHHO PEaTu3yIoTCS B YEThIPEX
HAIPaBJICHUIX

1) obmee npencraBieHre 00 UACSIX M METOIaX MAaTEMAaTHKH;

2) WHTEIICKTYaJIbHOC Pa3BHUTHC;

3) oBnajcHUE HEOOXOAMMBIMU KOHKPETHBIMHU 3HAHUSMHU M YMCHUSIMU;

4) BOCHIHTATEIIPHOE BO3/ICHCTBHE.

Coneprxanve yueOHOU JUCIUIUIMHBI pa3pab0TaHO B COOTBETCTBHH C OCHOBHBIMU
CoJlepKaTeIbHBIMU JTMHUSAMU 00YYCHUS MaTEMaTHKE:

* anreOpandeckas JTUHUS, BKIIOYAIONAs CUCTEMATU3AIMIO CBEICHUA O YHCIIAX;
U3y4YeHUE HOBBIX U 000OIlEHHE paHee M3YYEHHBIX ornepanuii (BO3BeACHUE B
CTEeTICHb, M3BJICUYCHUE KOPHS, JorapudMUpPOBaHUE, CHHYC, KOCUHYC, TAaHTCHC,
KOTAHI€HC U OOpaTHBIC K HUM);

* U3yYCHWE  HOBBIX  BHJOB  YHCJOBBIX  BBIpAXEHUH ©u  (HOpMyI;
COBEPIIIEHCTBOBAHHUE MPAKTHYCCKUX HABBIKOB M BBIYUCIUTEIHLHOW KYJIBTYPHI,
pacmiipeHre ®W  COBEPIICHCTBOBAaHWE  anreOpandecKkoro  ammapara,



c(hOpPMHPOBAHHOTO B OCHOBHOM IIKOJE, W €r0 NPUMEHCHHE K PEIICHUIO
MaTeMaTUYCCKUX M MPUKIIATHBIX 3a/1a4;

* TEOpeTUKO-QYHKIMOHATbHAS JIMHUS, BKIIOYAIONIAsl CHUCTEMATU3AHUI0 |
pacIMpeHre CBEACHUN O (QYHKIUAX, COBEPIICHCTBOBAHHME TpaduuecKux
YMEHHH; 3HAKOMCTBO C OCHOBHBIMH HJESIMHU M METOJaMH MaTEeMaTHYECKOTO
aHajgu3a B 00BbEMe, MO3BOJISIONIEM MCCIENOBAaTh dJE€MEHTapHbIe (YHKIIUU U
pemarh MPOCTEHIINEe TeOMETpUUYECKHE, (PU3NUSCKUE WM JIPyrue MPHUKIIaTHBIC
3aJ1a4u;

* JIMHWS YPaBHCHWU M HEPABEHCTB, OCHOBAHHAS HA TTOCTPOCHUH M UCCIICIOBAHNUN
MaTeMaTHYECKUX MOJIeIeH, TIepeceKaroIascs ¢ aaredpandyeckor U TEOPETUKO -
(GYHKITMOHAIBHOW JTUHUSMH W BKJIIOYAIONIAsl Pa3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKH alreOpandeckux MpeoOpa3oBaHW IS PCIICHUS YpaBHEHUH,
HEPaBEHCTB M CHUCTEM; (DOPMUPOBAHUE CIIOCOOHOCTH CTPOUTH U UCCIEIOBAThH
NPOCTEHIIIE MaTeMaTUYECKUE MOJEIU TPH PEIICHWH TPUKIAAHBIX 3ajad,
3a71a4 U3 CMEKHBIX U CIIEIUAILHBIX JUCIUIUINH;

* TCOMETpPHYECKas JIMHHS, BKJIOYAIONIAs HAIJISAJHbIC TIPEJACTaBICHUS O
IIPOCTPAHCTBEHHBIX (UTYypax W HM3YYCHHE WX CBOWCTB, (OPMHPOBAHHE U
pa3BUTHE  MPOCTPAHCTBEHHOT'O  BOOOpa)XX€HWs,  pa3BUTHE  CIOCOOOB
TCOMETPUYCCKUX HM3MEPCHUH, KOOPAMHATHOTO W BEKTOPHOTO METOJOB JUIS
pEIICHHS MaTeMaTHYECKUX U MTPUKJIAIHBIX 3a]1a4;

* CTOXAaCTHYECKasl JIMHUS, OCHOBAHHAs Ha Pa3BUTUM KOMOWHATOPHBIX YMEHUH,
peaCTaBICHUN 0 BEPOSTHOCTHO-CTATUCTUUECKUX  3aKOHOMEPHOCTSX
OKPY’KaIOIIEro MUpa.

N3yuenne oO6meoOpazoBaTeibHON  y4eOHON  IUCHUIUIMHBI — «MaTeMaThkay
3aBepIIaeTCs MOJIBEJICHUEM MTOTOB B (hOopMe dK3aMeHa B paMKaxX MPOMEXKYTOYHOM
aTTecTalluu CTYIEHTOB B mponecce ocBoeHus ocHoBHoit OIIOII CIIO ¢
MOJIYYEHHUEM CpeTHEero o01ero oopa3oBaHusI.

3. MECTO YYEFHOM JUCIHUILINHBI B YYEFHOM ILJIAHE

VYyeOnass gucruiuimHa «Marematuka» — SBISIETCS  y4€OHBIM — MPEAMETOM
oOs3aTenbHON TpenMeTHOM oOnactu «Martematnka u uHpopmatukay DI'OC
CpeaHero o01Iero oopa3oBaHus.

B yuebnom mmane IIIICC3 yueOHas mucumruimHa «MareMaTHKa» BXOJIHUT B
COCTaB MPO(MIBHBIX TUCIUIUIHH, (HOPMUPYEMBIX U3 00S3aTEIbHBIX MPEIMETHBIX
obnacteit ®I'OC cpemnero oOmiero obOpaszoBanus, st crenuansHocTeir CIIO
TEXHUUECKOTO Mpoduis mpodeccrnoHaaTbHOTO 00pa30BaHMUs.

4. PE3YJBbTATHI OCBOEHUSA YYEBHOHN JUCHUIIJINHBI
OcBoenue comepkanusi y4eOHOW IUCHUIUIMHBI «MaTtemaTnka» oOecreunBaeT
JOCTVKEHUE CTYACHTAMU CIEIYIOIIUX Pe3yibmamos:.

* JIUYHOCHHDbIX:
- chopMUPOBAHHOCTh MPEACTABICHUM O MaTeMaTUKE KaK YHHUBEPCAJIbHOM SI3BIKE
HAyKH, CPEACTBE MOJCIMPOBAHUS SBJICHUNW W TMPOILECCOB, HACIX U METOJax
MaTEeMAaTHKHU;
- MOHMMAaHWE 3HAYMMOCTH MATEMAaTHUKU IS HAYYHO-TEXHUYECKOrO IIporpecca,



c(hOpPMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KaK K YacTH OOIIEYeIOBEUECKON
KyJIbTYphl dYepe3 3HAKOMCTBO C HCTOpPHUEH pa3BUTUS MaTEMaTHKH, 3BOJIOIHMCH
MaTeMaTHYECKUX UJICH;

- pa3BUTHE JIOTHYECKOTO MBIIUICHUS, TPOCTPAHCTBEHHOTO BOOOPaKCHHSI,
ANTOPUTMHUYECKON KYJIBTYPhl, KPUTUYHOCTH MBIIIJICHUS HA YPOBHE, HEOOXOIMMOM
st Oyaymied mpoeCcCUOHATBHON MeATeIbHOCTH, IS MPOJIODKCHHUS 00pa30BaHuUs
1 caM0o00pa30BaHus;

- OBJQJICHHEC MATEMAaTHYCCKUMHU 3HAHHSAMH W YMCHHSIMH, HEOOXOIUMBIMH B
MMOBCEIHEBHOM JKU3HU, JIII OCBOCHUS CMEKHBIX €CTCCTBEHHO-HAYUHBIX JUCITUTIINH
U JUCHUIUIMH TPO(PECCHOHATBLHOTO IHKIA, JUIS TOJydeHHs oOpa3oBaHHUS B
o0JacTsx, He TPEOYIONIUX YrTyOJeHHOW MaTeMaTUYECKON MOJTOTOBKY;

- TOTOBHOCTb U CITOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA
NPOTSHKEHUW BCEW KWU3HMU, CO3HATEIBHOE OTHOIICHHE K HEIPEPHIBHOMY
00pa30BaHMIO KaK YCJIOBHUIO YCIHENTHOW TNpPOodEeCCHOHATBHOW € OOIICCTBEHHOM
JeSATENHPHOCTH;

- TOTOBHOCTh K KOJUICKTUBHOH paboTe, COTPYJAHHYECTBY CO CBEPCTHHKAMH B
oOpa3oBaTebHOM,  OOIIECTBEHHO  TOJIE3HOW,  y4eOHO-HCCIIeI0OBATEIIBCKOM,
NPOSKTHOW W APYTHX BHJIAX JCSITCIbHOCTH;

- OTHONIICHHE K TNpOoPeCCHOHAIBHOW JCITCIIBHOCTH KaK  BO3MOXHOCTH
y4acThs B PEHICHUW  JIMYHBIX, OOIIECTBEHHBIX, rOCY/IapCTBCHHBIX,
0O0IIIeHAITMOHAJIBHBIX TTPOOJIEeM;

- TOJIEPAHTHOE CO3HAHME M TOBEJCHHE B MOJUKYJIBTYPHOM MHUPE, TOTOBHOCTH U
CIIOCOOHOCTh ~ BECTM JHAJOr C JAPYTMMH  JIIOABMH, JOCTHraThb B HEM
B3aMMOIIOHUMAaHHUS, HAXOAUTh OOIIKE IeIM U COTPYIHUYATH ISl UX JOCTHXKEHUS,
CHOCOOHOCTh ~ MPOTHUBOCTOATH  HMJEOJOTUM  OKCTPEMHU3MA,  HAIIMOHAJIU3MA,
KceHO(oOnHN, JTUCKPUMHUHAIMK 10 COIUAIBbHBIM, PEIUTHO3HBIM, PACOBBIM,
HAIMOHAJIbHBIM MIPU3HAKAM M JIPYTUM HETaTUBHBIM COLIMAILHBIM SIBICHUSIM;

CrocoOHbBIN TeHepUpOBaTh HOBBIE WJACH JUISI  PEIICHHS
npodeccHoHaNbHBIX 3a7a4, TMEpPeCcTpauBaTh CIOKUBIIHECS
CIOCOOBI UX PEIICHHUS, BHIIBUTATh alIbTEPHATHUBHBIC BapUAHTHI
JNEUCTBUH C 1I€Nbl0  BBHIPAOOTKM HOBBIX ONTHUMATbHBIX
AJITOPUTMOB; TO3ULUUOHUPYIOIIUKA KaK pPE3yJbTaTUBHBIA U
MIPUBJICKATENbHBIA YYACTHUK TPYAOBBIX OTHOIICHHM.

JIP 17

* MemanpeoMemHuplx:

- YMEHHME CaMOCTOSITEJIbHO ONPEAECTATh LEIU JIEATECIbHOCTA M COCTABJISTH IUJIAHBI
JIEATSIILHOCTH; CaMOCTOSITEIILHO OCYIIECTBJISTD, KOHTPOJIMPOBATH u
KOPPEKTUPOBATh JI€SATECIBHOCTh; HCMIOJB30BaTh BCE BO3MOXHBIC PECYpPChI IS
JOCTHIKEHUS TIOCTABJICHHBIX 1N U peain3aliiy MIAaHOB JIESTEIbHOCTH; BHIOMPATh
YCIICIIHBIE CTPATETrMU B Pa3IMUYHBIX CUTYAIUSIX;

- YMEHHUE TPOIYKTUBHO OOIIATHCS M B3aWMOJICHCTBOBATH B MPOIECCE COBMECTHOM
NESITEIbHOCTH, YYWTHIBATh MO3UIHUM  APYTMX  YYACTHHUKOB  JI€SITEIbHOCTH,
a3 PekTUBHO pa3peniaTh KOH(PIUKTHI;

- BJIAJICHHE HaBBIKAMU TMO3HABATEIBLHON, YU4€OHO-UCCIEA0BATEIBCKOM M MPOSKTHOM
NeSTeIBbHOCTH, HABBIKAMH pa3pelieHus] MpoO0jIeM; CIIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATEILHOMY TOUCKY METOJIOB PEUICHUS MPAKTUYECKUX 3aJ]1a4, MPUMEHECHUIO



Pa3JINYHBIX METOJIOB MO3HAHNS,
- TOTOBHOCTH W  CHOCOOHOCTH K  CaMOCTOSITEIBHOM  HMH(POPMAIIMOHHO-
ITIO3HABATEIBHON JESATENBHOCTH, BKJIIOYAsl YMEHUE OPUEHTHPOBATHCSA B PA3IMYHBIX
UCTOYHUKAX HMHPOPMALMHM, KPUTHUYECKHM OLEHUBAThb M  HHTEPHPETUPOBATH
MH(OpMAIHIO, TOJIYYaEMYIO0 U3 Pa3IMYHbIX UICTOYHUKOB;
- BIIAJICHUE A3BIKOBBIMU CPEACTBAMM: YMEHHE SICHO, JJIOTMYHO M TOYHO H3J1ararb
CBOIO TOUYKY 3pEHHSI, UCIIOJIB30BaTh A/ICKBATHBIE SI3bIKOBBIE CPEICTBA;
- BJIaJICHUE HABBIKAMU MO3HABATENILHON pedIIeKCUU KaK OCO3HAHUsS COBEpIIAEMBbIX
JNEUCTBUA U MBICIUTEIIBHBIX IPOLIECCOB, UX PE3YJIbTaTOB M OCHOBAHUM, I'PAHULL
CBOEro0 3HAHMS W HE3HAHMS, HOBBIX IIO3HABATENBHBIX 3aJa4 M CPEACTB I MX
JOCTHKEHUS;
- LEJEeYCTPEMIICHHOCTh B MOMCKaxX M MPUHSATUU PELICHUU, COOOPa3UTENbHOCTh U
UHTYULIMS, PA3BUTOCTh  TPOCTPAHCTBEHHBIX  MPEJCTaBICHUIN;  CIOCOOHOCTH
BOCIIPUHUMATh KPAacOTy U TAPMOHHUIO MUPA;

* npeomMemHbIX:

1) cdopMupoBaHHOCTH NPEACTABICHUNM O MaTEeMaTUKEe KaK dYacTH MHUPOBOU
KyJIbTYphl U O MECT€ MAaTeMAaTUKHd B COBPEMEHHOHN NMBWIM3AIMU, O CHocoOax
ONMMCaHUs HA MAaTEMATUYECKOM SI3bIKE SIBIICHUM pPEeaIbHOI0 MUPA;

2) C(i)OpMI/IpOBaHHOCTI) HpC}lCTaBHGHI/II;'I O MAaTeMaTHYCCKHUX IIOHATHUAX KaK O
BAKHEMILIMX MaTeMaTHYECKUX MOACIIAX, IIO3BOJIAOINIMX OIIMCBIBATH WM HM3Yy4aTb
pasHbIC TIPpOHECCBI M ABJICHHUA; INOHHMMAHHUC BO3MOXHOCTHU AKCHMOMATHYCCKOI'O
IMOCTPOCHUA MATCMATUYCCKUX TGOpHﬁ;

3) BJIaACHHUC MCTOAAMHMU MOOKA34aTCJIbCTB W aAJITOPUTMOB PCHICHUA, YMCHHC HX
IMPUMCHATD, IIPOBOAUTDL JOKA3AaTCIILBHBIC PACCYXKIACHUSA B XOAC PCHICHUA 3a1a4,

4) BuajgeHue  CTaHAAPTHBIMM  IPUEMaMHM  PEIICHUS  pPAlUOHAJIBHBIX U
UPPaLMOHAIIBHBIX, MOKA3aTEJIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPaBHECHUU
Y HEPABEHCTB, UX CUCTEM; HCIOJIb30BAaHUE TI'OTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM, B
TOM 4YHUCJIE Uil TIOMCKA IYTH PELICHUS W WIUIIOCTPALMU PELICHUS YpaBHEHUU U
HEPABEHCTB;

5) chopMHpPOBAaHHOCTH MPEACTABICHUNM 00 OCHOBHBIX MOHSTHAX, UICIX U METOJIAaX
MaTEMaTUYE€CKOrO aHaJIN3a;

6) BIaJEHHE OCHOBHBIMM TOHSATHUAMHM O IUIOCKUX M TPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTypax, MX OCHOBHBIX CBOWCTBAX; CHOPMHUPOBAHHOCTH YMEHUS
pacrno3HaBaTh Ha YEpPTEkKAX, MOJECIAX M B PEATbHOM MHPE TE€OMETPUUYECKHUE
burypsl; MpuMEHEHNE W3YYCHHBIX CBOMCTB TeoMeTpuueckux puryp u hopmyn mms
pEILICHUsI TEOMETPUUECKUX 3a7a4 U 3a7a4 C MTPAKTUYECKUM COJICPKAHUEM;

7) chOpMHUPOBAHHOCTh TIPEACTABICHUA O TMpOIEccCaX W SIBICHUSIX, HMMEIOIINX
BEPOATHOCTHBIN XapaKTep, O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUpE,
00 OCHOBHBIX MOHSITUSIX JIEMEHTAPHON TEOPUU BEPOSITHOCTEN; YMEHUN HAXOAUTH U
OLICHUBAaTh BEPOSTHOCTH HACTYIUICHUS COOBITHII B MNPOCTEHIIMX MNPAKTUUYECKUX
CUTyalMsIX U OCHOBHBIE XaPAKTEPUCTUKHU CIyYalHbIX BEJIUYNH;



8) BIaJeHUE HaBbIKAMH HUCIIOJIb30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOTpaMM MpH
pelieHny 3aaau;

9) nnst crenbiX U c1abOBUAAIIUX 00YYaAIOIIUXCS:

* OBJIQJICHHE MpaBUIAMU 3allUCU MaTeMaTUYeCKUX (OpPMYN M CHEIHATbHBIX
3HAKOB peibeHO-ToUeyHOM cucTteMbl o0o3HaueHut JI. bpaitns;

* OBJAQJCHHE  TaKTWIBHO-OCA3ATEIBHBIM  CIOCOOOM  oOcCienoBaHUs U
BOCHPUATHS  pelbeHBIX  M300paKeHUW  MPEeAMETOB,  KOHTYPHBIX
U300paKEHUN TeOMETPUUYECKUX QUTYP U APYTOE;

* HaJM4YM€ YMEHUS BBINOJHITH TEOMETPUUECKHE IOCTPOEHHUSI C TOMOIIbIO
LUPKYJIS U JIMHEHKH, YUTaTh pesbeHble TpadUuKU AJIEMEHTAPHBIX (YyHKIUN
Ha KOOPJIMHATHOM IUIOCKOCTH, MPUMEHATH CIEUUAJIbHBIE MPUCIIOCOOIEHUS
st penbedroro yepuenus ("Apadremen", "konpHuK");

¢ OBJaACHUEC OCHOBHBIM q)YHKIII/IOHaJ'IOM mporpaMmMbl HC BU3YaJIBHOT'O OOCTYIIA
K I/IH(l)OpMaIII/II/I Ha 3KpaHC TIICPCOHAJIBHOI'O KOMIIBROTCPA, YMCHHUC
HCIIOJIB30BAaTh MNEPCOHAJIBHBIC TI/I(l)JIOTCXHI/I‘ICCKI/IC CpCaCTBa
I/IH(bOpMaIII/IOHHO-KOMMYHI/IKaIII/IOHHOI‘O A0CTYyIIa CJICTIBIMHA O6yan-OIIII/IMI/ICH;

10) s 0Oyvaromuxcs ¢ HapyImeHUIMH OMOPHO-BUTATEIHHOTO ariapara:

¢ OBJIAaACHHUC CIICHUAJIBHBIMHU KOMIIBIOTCPHBIMU CPCACTBAMHU IIPCACTABICHUSA H
dHaJIn3a JaHHbIX U YMCHHC UCIIOJIb30BATh MCPCOHAJIBHBIC CPCACTBA JOCTYIIA C
YUCTOM ABUI'ATCIIBHBIX, pCUCABUTATCIIbHBIX 1 CCHCOPHBIX HapymeHHﬁ;

¢ HaJIW4YHUC YMCHHUA HUCIIOJIB30BATh IICPCOHAJIIBHBIC CPCACTBA JOCTYIIA.

Boigenstorcss  Tpu  HampaBieHus ~— TpeOOBaHMM K pe3yJbTaTam
MaTEMaTUYECKOT0 00pa30BaHUS:
1) mpakTHKO-OpHEHTUPOBAHHOE MaTeMaTHYecKoe oOpa3oBaHHE (MaTeMaTHKa IS
KU3HH);
2) MaTeMaTuKa JJisi UCIIOJIb30BaHUs B Ipodeccuu;
3) TBOpUECKOE HAMNpPABJICHUE, HA KOTOPOE HAIICJIEHbl T€ OOy4YarolIuecs, KOTOpbIE
TUTAHUPYIOT 3aHUMAThCS TBOPUYECKOM M HMCCIIEOBATENBCKON paboTOW B 00nacTH
MaTeMaTuKH, (PU3NKH, SKOHOMUKH U IPYTUX 00JIaCTAX.
OTU HampaBJICHHUS pEaTu3yIoTCI B JBYX OJOKax TpeOOBaHWI K pe3yJbTaTaM
MaTeMaTH4eCKOro 00pa3oBaHMUs.
Ha 0a30BoM ypoBHe:
— BpINyCKHUK Hay4YWTCs: JUIs HUCIOJb30BAHUSI B TMOBCEAHEBHOW JKU3HU U
oOecrieueHUsI BO3MOXKHOCTH  YCIICIIHOTO  TMPOJODKCHHs  00pa3oBaHUS  TIO
CIEUUATIBHOCTSM, HE CBS3aHHBIM C MPUKIAIHBIM UCIOJIb30BAHUEM MAaTEMATUKH.
Inemenmovt meopuu MHOIHCECME U MAMEMAMUUECKOU 10ZUKU
- OnepupoBaTh Ha 0a30BOM ypOBHE MOHSITUAMH: KOHEUHOE MHOKECTBO, JIEMEHT
MHOXECTBA, MOJAMHOXECTBO, MEPECEUCHUE U OObEAMHEHUE MHOXKECTB, UHCIIOBBIE
MHO’KECTBA Ha KOOPAWHATHOMN MPSAMOI, OTPE30K, UHTEPBAJI,
- OomepupoBaTh Ha 0a30BOM YypPOBHE TMOHATUSIMU: YTBEPKIACHUE, OTPULIAHUE



YTBEPKIICHUS, ICTUHHBIE W JIOKHBIC YTBEP)KICHUS, IPUYUHA, CISACTBUE, YaCTHBIN
ciydaid 00IIeTo YTBEpKIEHUS, KOHTPIPUMED;

- HaxoJuTh TepecedyeHne W OOBEAMHEHHE JBYX MHOXKECTB, MPEICTaBICHHBIX
rpaduuecKy Ha YUCIOBOU MPSMOM;

- CTPOUTH HA YHUCIIOBOW MPSMOU MOAMHOMXKECTBO UMCIOBOTO MHOKECTBA, 3aJaHHOE
MPOCTEHIINMU yCTIOBHUSIMH;

- pacrmo3HaBaTh JOXHBIC YTBEP)KICHUS, OMMUOKUA B PACCYKIEHHUSAX, B TOM YHCIE C
MCTIOJIb30BaHUEM KOHTPIPUMEPOB.

B moBcenHEeBHOI JKU3HH U TIPH U3YYCHUU JPYTHUX MPEIMETOB:

- HCIIOJIb30BAaTh YHUCIIOBbIE MHOXECTBA HA KOOPAMHATHOW MPSMOW JJISi OMUCAHHS
peabHBIX TPOIIECCOB U SIBJICHMIA

- TPOBOJIUTH JIOTHYECKHUE PACCYXICHUS B CUTYallUsX MIOBCETHEBHON KHU3HHU.

Yucna u evipasrxcenusn

- OnepupoBaTh Ha 0a30BOM ypOBHE MOHSTHSIMH: IEJI0€ YHCIIO, JAETUMOCTh YHUCEI,
OOBIKHOBEHHAsI NIpOOb, JECATUYHAsI APOOb, PAMOHAIBLHOE YWCIIO, MPHUOIMKEHHOE
3HAa4YeHHE YKCIIa, YacTh, JAOJIS, OTHOIICHHUE, MPOIICHT, MOBBIIICHIE U TIOHWKCHHUE Ha
3aJJaHHOE YHCIIO MPOIIEHTOB, MacIITa0;

- omepupoBaTh Ha 0a30BOM YpPOBHE TIOHATHUSIMHU: JIOTapupM  YHUCIA,
TPUTOHOMETpPUYECKass OKPYXKHOCTh, TpaJycHas Mepa yrja, BeIWYWHA YIJIa,
3aJJaHHOTO TOYKOW Ha TPUTOHOMETPUIECKOU OKPYKHOCTH, CHHYC, KOCHHYC, TAHT'€HC
¥ KOTaHT€HC YTJIOB, UMEIOLIUX MPOU3BOJIBHYIO BETUUNHY;

- BBITIOJIHATH apu(MEeTUUECKHE IEUCTBUS C LIEBIMU U palliOHAIbHBIMU YUCIIAMH;

- BBITMIOJHATh HECJIOXKHBIE MPeoOpa30BaHMs YMCIOBBIX BBIPAKEHHM, COAEpKAIINX
CTETIEHH YHCeT, JIMOO0 KOPHU U3 UnCe, MO0 JTorapudMbl YHCEIT;

- CpPaBHUBAThH pallMOHAIbHBIC YHCIIa MKy COOOI;

- OLICHUBATh U CPABHUBATDH C PAIMOHAIBHBIMU YHCIAMU 3HAYEHUS 1IEJIBIX CTENeHEeN
qucell, KOpHEeW HAaTypaJbHOW CTENEeHH W3 4YHCEell, JIOTapu(pMOB YHUCEN B MPOCTHIX
CIIyJasix;

- U300pakaTh TOYKAMHU Ha YHCIIOBOM MPSIMOM 11€JIbIe M pallMOHAIBHBIC YHCIIA;

- u300pakaTh TOYKAMU Ha YHCIOBOM MPSMOM IeJble CTENEeHH YHCEN, KOPHU
HATypaJbHOW CTENIEHU U3 YUCEJ, JIOTapu(Mbl YUCEN B MPOCTHIX CIyYasiX;

- BBINIOJIHATH HECJIOXHBIE TMPE0oOpa3oBaHUs IENBIX M JAPOOHO-pAIMOHATBHBIX
OYKBEHHBIX BBIPAKCHHUI;

- BBIpaXkaTh B MMPOCTEHUIINX CIIyYasiX U3 PaBEHCTBA OJHY EPEMEHHYIO Uepe3 JApYyTHe;
- BBIUMCTIATH B MPOCTHIX CIIy4Yasx 3HAUYCHMS YUCIIOBBIX U OYKBEHHBIX BBIPKCHHM,
OCYIIECTBIISISI HEOOXOIUMBIE TIOJICTAHOBKH M MPe0oOpa3oBaHus;

- N300pakaTh CXEMATUYECKU YTOJI, BEJIMYMHA KOTOPOTO BBIPA)KEHA B rpajycax;

- OIICHUBAThH 3HAKU CUHYCA, KOCHHYCA, TAHT€HCA, KOTAHT€HCAa KOHKPETHBIX YTIIOB.

B noBcenHeBHOI XKHU3HU U IPU U3YYEHUU APYTUX YUEOHBIX MPEIMETOB:

- BBITIOJIHATH BBIYUCIICHUS TIPU PEIICHUH 33]1a4 MPAKTHYECKOTO XapaKTepa;

- BBIMOJHATH MPAKTUYECKUE PACUYEThl C HCIOJIB30BAaHHUEM IMPU HEOOXOAMMOCTH
CIIPABOYHBIX MAaTEPUAIOB U BBIYUCIUTEIBHBIX YCTPOUCTB;

- COOTHOCHUTH pEallbHble BEIMYUHBI, XAPAKTEPHUCTUKH OOBEKTOB OKPYKAIOIIETO
MHpa C MX KOHKPETHBIMHU YACITOBBIMY 3HAUCHUSIMU;

- UCTIOJIb30BaTh METOABI OKPYTJICHUS, MPHUOIMKCHUS W TPUKUIKA TPHU PEIICHUN
MPAKTUYECKUX 3a]1a4 TTOBCETHEBHON KU3HH.

Ypasnenusa u nepasencmea



- PemaTs IMHEHBIE YpaBHEHUS U HEPABEHCTBA, KBAIPATHBIE YPaBHEHNS;

- pemiath Jorapu(pMUUECKHE YpaBHEHUS U MPOCTEHIINE HEPABEHCTBA;

- pemaTh MOKa3aTeJIbHbIC YPABHEHHS U IPOCTEMIINE HEPABEHCTBA;

- IPUBOJUTH HECKOJBKO IMPUMEPOB KOPHEW NPOCTEUIIEr0 TPUTOHOMETPUYECKOTO
YpaBHEHHS.

B noBcegHEBHOM KU3HU U IIPU U3YUYEHUU JPYTUX IPEAMETOB:

- COCTaBJSITh W pEUIaTh YypPaBHEHHUS M CUCTEMbl YPABHEHWW MPH PELICHHUU
HECJIO)KHBIX ITPAKTUYECKUX 3a/1a4

Dynkyuu

- OnepupoBaTh Ha 0a30BOM YPOBHE MOHATHUSIMH: 3aBUCUMOCTb BEJIMYUH, (QYHKLHUA,
apryMeHT W 3HaueHue (YHKIHMH, 00JacTh OMNpeNeNieHUss U MHOXECTBO 3HAaYEHUU
¢yHkuuu, rpaduK 3aBUCUMOCTH, rpaduk GyHKUUHU, HYIU (YHKLIHUHA, TPOMEKYTKU
3HAKOMOCTOSHCTBA, BO3PACTaHHE HAa YHMCIOBOM IPOMEXKYTKE, YObIBaHHME Ha
YHUCIIOBOM MPOMEXYTKE, HaumOoJbpllee M HauMeHbllee 3HayeHue (QYHKUUU Ha
YHICIIOBOM IIPOMEKYTKE, epruoandecKkas (pyHKIus, Nepruo;

- omepupoBatb Ha 0a30BOM ypOBHE TMOHATUSMU: TMpsAMas U oOparHas
OpOMOPLUMOHATIBHOCTh  JIMHEWHAas,  KBaJpaTuyHas,  JjorapupMuyeckas
nokasarenabHas (PyHKIMH, TPUTOHOMETpUYECKUEe (HYHKIINUU;

- pacno3HaBaTh TpauUKU dJIEMEHTAPHbIX (QYHKUMI: mnpsMod U  oOpaTHOU
OPOMOPLUUOHATBHOCTH,  JUHEHHOMW,  KBagpaTUYHOHM,  Jorapudmuueckoil  u
NOKa3aTeIbHON (PYHKIUN, TPUTOHOMETPUUYECKUX (PYHKIIUMI;

- COOTHOCUTHb TpaduKH DJIEMEHTApHBIX (QyHKUMI: TpsMoil ©u  oOpaTHOU
POIMOPIIMOHATILHOCTH,  JIMHEWHOW,  KBaJpaTUYHOH,  Jorapudmuyeckor
noka3zaTteabHOM  (QYHKUMM, TpUroHOMETpUYecKux (QyHKIUA ¢  QopMynamu,
KOTOPBIMH OHH 33J1aHBI;

- HaXOJUTh 1O rpaduKy MPUOIMKEHHO 3HAYEHUS (YHKIUU B 33/IaHHBIX TOYKAX;

- ompeaeniatb 1o rpaduky cBoiictBa (QyHKIMH (HYIH, TPOMEXKYTKH
3HAKOMOCTOSHCTBA, MPOMEXKYTKM MOHOTOHHOCTH, HAWMOOJBIINE W HaUMEHbIINE
3HAYEHUS U T.I1.);

- CTpOUTH ACKHU3 rpaduka (YHKIMH, YIOBICTBOPSIOIICH NPUBEICHHOMY Ha00Opy
YCIIOBHM (IMPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HaUeHHWE (DYHKIIMU B 3aJaHHOMN
TOYKE, TOUKU IKCTPEMYMOB U T.[1.).

B noBceHEBHOM KU3HU U IIPU U3YUYEHUHU IPYTUX IIPEIMETOB:

- OmpeleNsaTh MO rpadukamM CBOMCTBAa pealbHBIX IMPOLECCOB U 3aBUCHUMOCTEH
(HaubonpIIMe ¥ HAUMEHbBIINME 3HAYCHUS, MPOMEKYTKH BO3pAacTaHUS U YOBIBaHUA,
IIPOMEKYTKH 3HAKOIIOCTOSHCTBA U T.I1.);

- UHTEPIPETUPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOM ITPAKTUYECKOU CUTYaLINH.
Inemenmopl MamemMamuyuecKko2o aHaIu3a

- OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHIMH: MPOU3BOJHAS (PYHKIUU B TOUKE,
KacarenpHas K rpaduKy QyHKIUH, TPOU3BOAHAS QYHKIINN;

- OIpenessTh 3HAYeHHE NPOM3BOAHON (YHKIMH B TOYKE MO H300paKEHUIO
KacaTenbHOU K TpaduKy, MPOBEACHHON B 3TOM TOUKE;

- pemaTrb HECIOXKHBIE 3aJa4dM Ha NPUMEHEHHE CBSI3M MEXAY IPOMEKYTKAMU
MOHOTOHHOCTHM M TOYKaMH JKCTpeMyMma (YHKUMH, C OJHOW CTOpPOHBI, H
IIPOMEKYTKaMH 3HAKOIOCTOSIHCTBA M HYJISIMM INPOMU3BOAHOW 3TOM (yHKUMH - C
JIPYTOH.

B noBcenHEBHOM KU3HU U IIPU U3YUYEHUHN IPYTUX MPEIMETOB:



- TIOJIB3YSICh TpaduKkamMu, CpaBHUBATH CKOPOCTH BO3pacTaHUs (POCTa, MOBBIIICHUS,
YBEIWYEHUSI U T.I1.) WK CKOPOCTH YObIBaHUS (MaJICHUS, CHIDKCHUS, YMEHBIIICHUS U
T.I1.) BEJIMYHUH B PEaJbHBIX MPOIECCaX;

- COOTHOCHUTH TpadUKy peaybHBbIX MPOILIECCOB M 3aBUCHUMOCTEH C MX OMHCAHUSIMHU,
BKJTIOYAIOIIUMU XapaKTEPUCTUKU CKOPOCTH HM3MEHEHHS (OBICTPBIA POCT, IUIABHOE
MMOHUKEHHUE U T.I1.);

- HCMOJB30BaTh TpaUKU peabHBIX MPOILECCOB IS PEHICHUS] HECIOXKHBIX
MPUKJIAJHBIX 33724, B TOM YHCIIe onpeaenss no rpaduky CKOpOCTh X0/1a Impouecca.
Cmamucmuka u meopus 6epoamuocmeil, 102UKa U KOMOUHAMOPUKA

- OmepupoBatb Ha  0a30BOM  ypOBHE  OCHOBHBIMU  ONHUCATEIbHBIMU
XapaKTepUCTUKaMU YHUCJIOBOrOo Habopa: cpeaHee apudmeTrnueckoe, MeauaHa,
HanOoJIbIlIee M HAUMEHBIIICE 3HAUCHUS,

- OlepupoBaTh Ha OA30BOM YPOBHE MOHATHUSMH: YaCTOTa U BEPOSTHOCTH COOBITHS,
CITy4alHbIN BBIOOD, OTBITHI C PABHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITHSIMU;

- BBIYUCIISITh BEPOSITHOCTH COOBITUI Ha OCHOBE MOJICUeTa YUCia UCXOJIOB.

B nmoBceHEeBHOM KW3HU U TIPU U3YUYEHUU JIPYTUX TTPEIMETOB:

- OIIEHUBATh U CPABHUBAThH B MPOCTHIX CIIydasX BEPOSTHOCTH COOBITHH B peayibHOM
KU3HU;

- YUTaTh, COIOCTAaBJIATh, CPAaBHUBATh, WHTEPIPETUPOBATH B MPOCTHIX CIydasx
peanbHbIe JaHHBIC, IPEJICTABICHHBIC B BU/IEC TaOIUII, JUarpamMmm, rpaukoB.
Texcmoevie 3a0auu

- Pemiate HECIOXKHBIE TEKCTOBBIC 3a/1a4M Pa3HBIX TUIIOB;

- aHAIM3UPOBATH YCIOBHUE 3aJa4M, PU HEOOXOJUMOCTH CTPOUTH JJIs €€ PelleHUs
MaTEMaTUYECKYIO MOJIEIIb;

- TOHUMATh W MCTOJb30BaTh JJIA PEIIeHUs 3a/ladyu UHPOpMAaIUIO, TIPEICTABIECHHYIO
B BHUJE TEKCTOBOW M CHMBOJBHOM 3amHCH, CXeM, TaOJMI], Juarpamm, rpadukos,
PUCYHKOB;

- IEHCTBOBATH IO AJITOPUTMY, COJEPIKAIIEMYCSl B YCIIOBHH 3a/1a4H;

- ACTIOJIH30BATh JIOTHYECKUE PACCYNKACHUS MIPH PEIICHUH 3a1a4H;

- paboTaTh ¢ M30BLITOYHBIMU YCJIOBUSMH, BEIOMpas W3 Bce MHGOpMAIIUU, JTaHHbBIC,
HEOOXOIMMBIE /IJIsl PEIICHHUS 3a]1a4H;

- OCYUIECTBIISITH HECJOXKHBIM TepeOOp BO3MOXKHBIX pEIICHUM, BBHIOMpAs W3 HUX
ONTUMAJILHOE TI0 KPUTEPUSIM, C(HOPMYITUPOBAHHBIM B YCIOBHH;

- AaHAJIM3UPOBATh U MHTEPIIPETUPOBATH MOTYUYCHHBIE PEIICHUS B KOHTEKCTE YCIOBUS
3a/1auu, BEIOUpATh PeIIeHNs, HEe TPOTUBOPEYAINE KOHTEKCTY;

- pelmaTh 3a/1a4M Ha pacyeT CTOMMOCTH MOKYIIOK, YCIYT, MO€3/10K U T.I1.;

- pemiath HECJIOXHBIE 3a/laud, CBSI3aHHBIC C JIOJICBBIM Yy4YacTHEM BO BIIAJCHUU
bupmoii, TpeAnpUATAEM, HEJIBUKUMOCTHIO;

- pemiath 3aJadyd Ha TMPOCTHIE MPOIEHTHI (CHCTEMBI CKUJOK, KOMHUCCHUH) WU Ha
BBIYHCIICHUE CIIOKHBIX MPOIICHTOB B PAa3MYHBIX CXEMax BKIJIAJIOB, KPEAUTOB H
UIIOTEK;

- pemiath MPAKTHYECKUE 3a7aud, TPEOYIONIME HWCIOIb30BAHUS OTPUIIATEIHHBIX
YyuCces: Ha ONpe/IeICHUE TeMIEPaTyphl, Ha ONPEIeICHUE MOJOKEHHUSI HA BPEMEHHOM
ocH (10 Hameh 3pbl U MOCTE), Ha ABUKEHUE JEHEKHBIX CPENICTB (MIPUXO0A/pacxon),
Ha ONpeesieHUE TIIyOUHBI/BBICOTHI U T.I1.;

- WCIIOJIb30BaTh TOHATHE MacmiTaba Jisi HaXOXKICHHUS PACCTOSIHUM W JUIMH Ha
KapTax, IUIaHAX MECTHOCTH, IUTaHaX MOMEIIECHUH, BBIKPOWKAaX, MpH paboTe Ha



KOMIBIOTEPE U T.II.

B noBceHEeBHOM KU3HU U MIPU U3YUYEHUU PYTUX MPEIMETOB:

- peliath HECIOXKHbIE TMPAKTUYECKHE 3a/Jaud, BO3HUKAIOIIUE B CHUTYalMSIX
IOBCEITHEBHOM KU3HM.

T'eomempus

- OnepupoBaTth Ha 0a30BOM YpOBHE MOHSATUSMHU: TOUKa, MpsMas, IJIOCKOCTh B
MIPOCTPAHCTBE, MAPAICIBHOCTh U MEPICHAUKYISIPHOCTD MPSMBIX U TJIOCKOCTEH;

- pacrio3HaBaTb OCHOBHBIE BHJIBI MHOTOTPaHHUKOB (Mpu3Ma, MHUpPaAMUJA,
MPSIMOYTOJIbHBIN Napajuiesienunei, Kyo);

- U300pakaTh M3ydaembie GUTYPHI OT PYKH U C TPUMEHEHHEM MPOCTHIX YEPTEHKHBIX
UHCTPYMEHTOB;

- nenath (BBIHOCHBIE) MJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (PUTYp:
BUJ] CBEPXY, COOKY, CHU3Y;

- u3BJIeKaTh HMHGOPMAIMIO O TMPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTYypaX,
IPEICTaBICHHYIO HAa YePTEkKAX U PUCYHKAX;

- IpuMeHATHh Teopemy Iludaropa npu BEIYUCICHUN SJIEMEHTOB CTEPEOMETPUICCKUX
duryp;

- HaXOJIUTh OOBEMBI M TUIOMIAUA MOBEPXHOCTEH MPOCTEHITUX MHOTOTPAHHUKOB C
npuMeHeHueM GopMyIr;

- pacro3HaBaTh OCHOBHBIC BHJIbI TEJ BpalleHus (KOHYC, WIMHAP, cepa u map);

- HaXoJIUTb OOBEMBI U IJIOMIAIU MOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB U
TEJ BpaIlleHUs C TPUMEHEHUEM (HOPMYII.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- COOTHOCUTH aOCTpaKTHbIE T€OMETPUYECKHE TMOHATUS U (AKTBI C peaTbHBIMU
KU3HEHHBIMU OOBEKTAMH U CUTYAIUSIMU;

- HCIOJB30BAaTh CBOWMCTBA MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX QUryp A
pEeLIeHUs TUMOBBIX 3a/1a4 MPAKTUYECKOTO COAEPKaHU;

- COOTHOCUTDH IUIOIIAAM TOBEPXHOCTEH TeN OJMHAKOBOW (POPMBI PA3IUUYHOTO
pa3mepa;

- COOTHOCUTBH 00BEMBI COCYZIOB OJTMHAKOBOW (DOPMBI pa3TUYHOTO pa3Mepa;

- OlLleHUBaTh (HOPMY MPABUIBHOIO MHOTOTPAHHUKA TOCIE CIMJIOB, CPE30B U T.II
(ompeenaTh KOJTUYECTBO BEPIIUH, pedep U rpaHeit MoTydYeHHBIX MHOTOTPAaHHUKOB).
Bexmopul u koopounamut 6 npocmpancmee

- OmnepupoBaTth Ha 0a30BOM YpPOBHE TMIOHSTHEM JIEKAPTOBHI KOOPAWHATHI B
MIPOCTPAHCTBE;

- HaXOJIUTh KOOPJIMHATHI BEPIIUH Ky0a U MPSIMOYTOJIBHOTO MapajuIe/IeuIe 1a.
Hcmopua mamemamuxu

- OnuchiBaTh OTJEIbHBIE BBIAAIOLIMECS PE3YAbTaThl, MOJYYEHHBIE B XO/€ Pa3BUTHUSA
MaTeMaTUKH KaK HayKU;

- 3HaTh MNPUMEPHl MaTeMaTHYECKHX OTKPHITUA KM HUX aBTOPOB B CBS3U C
OTEYECTBEHHOM U BCEMUPHOMN UCTOPHUEH;

- IOHUMATh POJIb MaTEeMaTUKU B pa3BuTuu Poccun.

Memoovt mamemamuxu

- IIpuMeHsTh HU3BECTHBIE METOJbI MPHU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYECKHX
3a;ay;

- 3aM€yYaTh U XapaKTEePU30BaTh MATEMAaTUYECKUE 3aKOHOMEPHOCTH B OKPYKaIOIIEH
JICMCTBUTEIBLHOCTH;



- IPUBOAUTH IPUMEPHI MATEMAaTUUECKUX 3aKOHOMEPHOCTEN B IIPUPOJIE, B TOM UHUCIIE
XapaKTEPU3YIOIINX KPACOTY U COBEPIICHCTBO OKPYKAIOLIEr0 MUPA U IPOU3BEICHUI
HCKYCCTBa.

— BBIHyCKHHK IHOJYYMT BO3MOKHOCTH HAYYHUTHCH. I Pa3BUTHI MBIINUICHHUS,
HUCIIOJB30BaHUA B HOBCCI[HCBHOf/'I JKM3HHA U 00ecreueHNs] BO3MOKHOCTH YCIICITHOIO
IMPOJOJIZKCHUS O6pa30BaHI/IH o CICHUaJIbHOCTAM, HC CBA3aHHBIM C IIPHKJIaJHBIM
HUCIIOJB30BAHUEM MATCMATUKH.

dnemenmovt meopuu MHOIHCECME U MAMEMAMUYECKOIL T10ZUKU

- OnepupoBaThb MNOHSATUSIMU: KOHEYHOE MHOXXECTBO, JJIEMEHT MHOXECTBA,
MOJIMHOKECTBO, MepeceueHre U 00beIMHEHHE MHOXKECTB, YUCIOBbIE MHOXKECTBA HA
KOOPAWHATHON MPsIMOM, OTPE30K, HWHTEPBaAJ, MOJIYHUHTEPBAI, MPOMEXYTOK C
BBIKOJIOTOW TOUYKOM, rpaduueckoe MpeACTaBICHUEe MHOXKECTB Ha KOOPJIWHATHOM
IJIOCKOCTH;

- ONEPUPOBATH MOHATUSIMU: YTBEPKACHUE, OTPUIIAHUE YTBEPKACHUS, UCTUHHBIE U
JIO)KHBIC ~ YTBEPXKJICHMS, TIPUYMHA, CJEJICTBUE, YAaCTHBIA Clydyall o0OIIero
YTBEPKJICHUS, KOHTPIIPUMED;

- IPOBEPATH MPUHAJICHKHOCTH JIEMEHTa MHOXECTBY;

- HAXOJUTh MepeceyeHrue U 0ObETUHEHNE MHOXKECTB, B TOM YHCJIC TIPEJACTABICHHBIX
rpaduuecky Ha YUCIOBOM MPSMOM U HA KOOPAMHATHOMU MJIOCKOCTH;

- TPOBOAMTH JOKAa3aTeNbHbIE pACCYXXIEHUA s OOOCHOBAaHUS HMCTHUHHOCTHU
YTBEPKIACHUMU.

B noBcegHEBHOM KU3HU U MIPU U3YUYEHUU JPYTUX MPEIMETOB:

- HCHOJIb30BaTh YHUCJIOBBIE MHOXECTBA HAa KOOPAMHATHOM MOpsIMOMl W Ha
KOOPIMHATHOM MIOCKOCTH JIJI ONUCAHUS PEATBHBIX MPOLIECCOB U SABJICHUM;

- IPOBOJUTH J10KA3aTEJIbHBIE PACCYKACHUS B CUTYAIUSIX TOBCETHEBHOM KU3HU, TIPU
pelIeHnH 3a1a4 U3 JpYrux IpeIMeTOB.

Yucna u svipasrxcenusn

- CBoOOmHO omepupoBaTh MOHATHUSAMHU: I1EJI0€ YHCIO, JACIUMOCTh YHCEl,
OOBIKHOBEHHas JAp00Ob, NecaThuyHasi PpoOb, PaIMOHAIBLHOE YHCIIO, MPHOIMKEHHOE
3HAQYEHHUE YMCIIa, YacTh, J0Jsl, OTHOUIEHUE, IIPOLICHT, MOBBIIICHNE U TOHWKEHUE Ha
3aJIaHHOE YHCIIO TPOIEHTOB, MAaCIITa0;

- IPUBOJUTH MPUMEPHI YUCET C 33IaHHBIMU CBOMCTBAMU AECIHUMOCTH;

- OTIepUPOBATh MOHATHIMU: JIOTapU(PM UYucIa, TPUTOHOMETPUUECKAST OKPYKHOCTD,
paauaHHas W TpajaycHas Mepa yria, BeJMYMHA YIJa, 3aJaHHOr0 TOYKOM Ha
TPUTOHOMETPUUYECKON OKPYKHOCTH, CUHYC, KOCUHYC, TAHI€HC U KOTAHI€HC YTJIOB,
MMEIONIUX NPOU3BOJIBHYIO BEJIMUUHY, YUCTIA € ;

- BBIMIOJIHSATH apuMeTnyecKue IeUCTBUS, COYETasl YCTHbIE U TUCbMEHHBIE TPUEMBI,
MIPUMEHSISI TP HEOOXOAMMOCTHU BBIYMCIUTEIBHBIE YCTPOUCTBA;

- HaXOJUTh 3HAYEHUS KOPHS HATypaJbHON CTENEHH, CTENEHU C PalUOHAJIbHBIM
nokaszarteseM, Jjorapudma, HUCHONB3ys NP HEOOXOAUMOCTH BBIYUCIUTEIbHBIC
YCTPOWCTBA;

- MOJIL30BAThHCS OLEHKOW M MPUKUJIKOU MPU MPAKTUUECKUX pacyeTax;

- IPOBOJUTH MO U3BECTHBIM (OpMyJiaM U TMpaBujiiaM NpeoOpa3oBaHUs OYKBEHHBIX
BBIpaKEHUM, BKIIOYAIOIINX CTEIEHHU, KOPHH, JIorapudMbl U TPUTOHOMETPUUYECKUE



byHKINY;
- HAxOJIUTh 3HAYEHUs YHCIOBBIX M OYKBEHHBIX BBIPAKEHHM, OCYIIECTBIASA

HE00XOIUMBbIE TTOJICTAHOBKH U MPe0Opa30BaHus;

- U300paKkaTh CXEeMaTUYECKH YIoJjl, BEJIMYMHA KOTOPOTO BhIpa)K€Ha B Ipagycax WId
paanaHax;

- WCIOJIb30BaTh NP PEUICHUU 3a7a4 TaOJIMYHbIE 3HAYEHUS TPUTOHOMETPUYECKUX
(GyHKIUH yTIOB;

- BBINOJIHATh NEPEBOJ BEJIMYMHBI yIia W3 PaJdaHHON Mepbl B TPAAyCHYIO U
o0OpatHo.

B noBcenHeBHOM KU3HU U TPU U3YUYEHUU JPYTUX YUEOHBIX MPEIMETOB:

- BBINOJHATH JCHCTBUS C UWCIOBBIMU JaHHBIMM TIIPpU PELIEHUM 3a7ad
OPAKTUYECKOTO XapakTepa W 3a7ad U3 pa3IMyHbIX o0JacTedl 3HAaHWM, UCHOJIb3Ys
Ip1 HEOOXOAMMOCTH CIIPABOYHBIE MAaTE€pPHAabl U BEIUUCIUTEIbHBIE YCTPONUCTBA;

- OLECHMBATh, CPAaBHUBAThb W HCIOJb30BaTh IPU PEMIEHUM NPAKTUYECKUX 3agad
YUCJIOBBIE 3HAYEHUSI PEAIbHBIX BEJIWYUH, KOHKPETHBIE YHCIIOBBIE XAPAKTEPUCTUKHU
00BEKTOB OKPY>KAIOIIET0 MUPA.

Ypasuenua u nepasencmea

- Pemate pamnumoHalibHBIC, TMOKAa3aTENIbHBIE W JIOTApU(PMUUYECKUE YpaBHEHUS W
HEPABEHCTBA, MPOCTEHUIINE UPPALUOHAIBHBIE U TPUTOHOMETPUUYECKUE YPABHEHUS,
HEPABEHCTBA U UX CHUCTEMBI;

- ACIIOJIB30BaTh METO/AbI PEIIECHUSI YPaBHEHUI: IPUBEAEHUE K BUAY 'TPOU3BEICHUE
paBHO HYJIIO" WK "YaCTHOE paBHO HYJIO", 3aMeHa IEPEMEHHBIX;

- ICTIOJIb30BaTh METO/ MHTEPBAJIOB JJISl PEIIEHUSI HEPABEHCTB;

- UCTOJB30BaTh TpadUUECKUil METO NIl MPUOIMKEHHOTO PEIICHUs] YpaBHEHUN U
HEPaBEHCTB;

- m3o0pakaTh HAa TPUTOHOMETPUYECKON OKPYKHOCTH MHOXKECTBO pEIICHUM
IPOCTEUIINX TPUTOHOMETPUUECKUX YPABHEHU U HEPABEHCTB;

- BBITIOJTHATHh OTOOp KOpHEH ypaBHEHUM WJIM PEIICHUN HEPAaBEHCTB B COOTBETCTBHH
C JOTOJHUTEIbHBIMU YCIOBUSIMA U OTPAaHUYEHUSIMH.

B noBcenHeBHOM KU3HU U TIPU U3YUYCHUU JPYTUX YICOHBIX MPEIMETOB:

- COCTaBJSAITb M pPELIATh YPAaBHEHHWs, CHUCTEMBl YpPABHEHUW WM HEPABEHCTBA NPHU
pENICHHUH 337249 IPYTUX YI€OHBIX IPEAMETOB;

- WCIIOJIb30BAaTh YPAaBHEHHS M HEPABEHCTBA U IIOCTPOCHHS M HCCIIEIOBAHUS
MPOCTEUIINX MATEMATUYECKUX MOJENEH pPEaIbHbIX CUTyallMd WIM NPUKIIAIHBIX
3a7a4;

- YMETh MHTEPHPETUPOBATH IMOJIYUYEHHBIM MPHU PEIICHUNA YPABHEHHs, HEPABEHCTBA
WU CHUCTEMBbI PE3yJibTaT, OLIEHUBATh €ro MpaBIONOJI00ME B KOHTEKCTE 3aJaHHOMN
peabHOM CUTYallMU WU MPUKIAJHON 3a0a4u.

Dynkuyuu

- OmnepupoBaTh MOHITUSMH: 3aBUCHUMOCTh BEJIWYMUH, (YHKIUS, apTyMEHT H
3HaueHue (YHKIUU, 00JIACTh OMNPENENCHUS M MHOXKECTBO 3HA4YeHUH (yHKIUH,
rpaduK  3aBUCUMOCTH, rpaduk (QyHKUUH, HYIH QYHKUAH, TPOMEXKYTKH
3HAKOMOCTOSIHCTBA, BO3PACTAHME HA YHUCJIOBOM MPOMEXKYTKE, YOBbIBAHHUE Ha



YHUCIIOBOM NPOMEXKYTKE, HaumOOJblIee M HauMEHblIee 3HayeHUue (QYHKLIUM Ha
YHUCIIOBOM NIPOMEXKYTKE, NMepuoanyeckas (QyHKIUS, NEPHOJ, YE€THas U HeuyeTHas
dyHKLIMY;

- ONEpPUPOBATH MOHATUAMM: NpsiMasi U 0OpaTHas NMPONOPLUUOHAIBHOCTD, JTUHEHHAS,
KBa/IpaTUyHasl, agorapupMuyecKas u nokasarejabHas byHKUIMH,
TPUTOHOMETPUYECKUE (PYHKIIUH;

- ONpenensATh 3HaueHue (YHKIMM IO 3HAYEHUI0 apryMeHTa MpH Pa3IMYHBIX
cnocobax 3aaHusi PyHKIUY;

- CTPOUTD IpaPUKU U3YyUEHHBIX (DYHKIIHIA;

- OMHCHIBATh MO TpaduKy W B MPOCTEHIIMX CIAydasxX Mo (GopMmyse NOBEACHUE U
cBoiicTBa (pyHKIMH, HAXOAUTH MO rpaduKy (YHKIHH HAUOOJBIINE W HAMMECHBIINE
3HAYCHHS,

- CTpPOUTH 3CKHM3 Tpaduka (YyHKUUHU, YTOBIETBOPAIOIICH MPUBEIECHHOMY HalOOpy
yCIOBUN (MPOMEXYTKH BO3pacTaHUs/yObIBaHMsI, 3HAUCHHE (PYHKIIMM B 3aJaHHOM
TOYKE, TOYKH IKCTPEMYMOB, aCUMITOTHI, HyJTU QYHKIIUH H T.]1.);

- pemiatb YpaBHEHHUS, MPOCTEUIINE CUCTEMbl YpPaBHEHUMH, HCIOJb3YyS CBONCTBA
GyHKIUN U UX rpaduKoB.

B moBceTHEeBHOI XWU3HH U TIPH U3YYCHHUU APYTUX YUYEOHBIX MTPEIMETOB:

- ONpeAeNATh MO rpagukaM M HMCIOJB30BaTh IS PEIICHUs MPUKIATHBIX 3a7a4
CBOICTBa peanbHBIX MPOIECCOB W 3aBUCUMOCTEW (HauOONbIIMEe M HAUMEHbIINE
3HAYeHMsI, TNPOMEKYTKHM BO3pacTaHuWs M YObIBaHUSA (DYHKLIMH, IPOMEKYTKH
3HAaKOIIOCTOSHCTBA, ACUMIITOTHI, IEPUOJ U T.I1.);

- HHTEPIIPETUPOBATh CBOMCTBA B KOHTEKCTE KOHKPETHOM MPaKTUYECKON CUTYalluH;

- ompenenaTh No rpadukaM NOpocTeHIIne XapaKTEPUCTUKH MNEPUOJUYECKUX
IPOIIECCOB B OHOJOTUHM, SKOHOMMKE, MY3bIKE, PAJUOCBSI3W U Jp. (aMIUIMTYAA,
NePUOJ U T.II.)

InemeHmvl MAMEMAMUYECKO20 AHATU3A

- OmnepupoBaTh MOHSATHUSAMHU: MPOU3BOJMHAA (YHKIMH B TOYKE, KacaTeJbHas K
rpaduky QyHKIIUU, TPOU3BOAHAS (DYHKITUH;

- BBIYHCIATH MPOWU3BOJHYIO OJHOWICHA, MHOTOWICHA, KBAJpaTHOTO KOPHS,
MIPOU3BOJIHYIO CYMMBI (DyHKITU;

- BBIYUCIISTH MMPOU3BOAHBIC DJIEMEHTAPHBIX (DYHKIIUN M MX KOMOWHAIINNA, HCTIOIb3YS
CIIPaBOYHBIE MaTEpUAIbL;

- HWCCIIEIOBAaTh B MPOCTEUIIUX Ciydasx (YHKIMM HAa MOHOTOHHOCThH, HaXOJUTh
HanOOJBIITNE M HAMMEHBIIINE 3HaYeHUS (YHKIUN, CTPOUTh Tpa ik MHOTOUJICHOB U
MPOCTEUIIUX  PAMOHATBHBIX  (QYHKIIMA ¢  HCHOJB30BAaHHEM  armapara
MaTEeMaTHYECKOTO aHAIH3a.

B noBcegHEeBHOM KW3HU U MIPU U3YUYEHUHU JIPYTUX YUEOHBIX MIPEIMETOB:

- pemaTh MPUKIAIHBIC 3a7a9u U3 OUONIOTHH, (GU3UKUA, XUMUHU, SKOHOMUKH U APYTHX
MPEIMETOB, CBSI3aHHBIE C MCCIEJOBAHUEM XapaKTEPUCTHK PEAIBHBIX IPOLIECCOB,
Hax0XJICHUEM HauOOJIbIINX M HAUMEHBIINX 3HAYEHUU, CKOPOCTU U YCKOPEHHUS U
T.IL;

- UHTEPIPETUPOBATH MO YYEHHBIEC PE3YJIbTATHI.

Cmamucmuka u meopun 8ep0}1mnocmeﬁ, JocuKka u KOM6uuamopul<a



- IMeTp mpencraBieHUe O AUCKPETHBIX U HENPEPBIBHBIX CIIyYalHbIX BEIWYMHAX U
pacnpenesneHusax, 0 He3aBUCUMMOCTH CIIy4alHbIX BEJIMYUH;

- UMETh MPEACTABICHUE O MATEMAaTU4YECKOM OXUIAAHUU U AUCIEPCUU CIy4anlHBIX
BEJINYMH;

- UMETh IPEACTAaBJICHUE O HOPMAJIbHOM PACIpPEACICHUU U NpPUMEpax HOPMAIbHO
paclpeesICHHBIX CIIy4alHbIX BEJIUYNH;

- NOHMMATh CYTh 3aKOHA OOJIBIIMX YHCEI U BBIOOPOYHOIO METOJa H3MEpPEHUs
BEPOSTHOCTEN;

- MUMETb NpPEICTaBIEHUE 00 YCIOBHOM BEPOSTHOCTHM M O TOJHON BEPOSITHOCTH,
IIPUMEHATH UX B PELICHUU 3a/a4;

- UMETh IPEACTABICHUE O BAXKHBIX YACTHBIX BUJAX PACIPEACICHUN U IPUMEHSTh UX
B PELLIECHUU 3a/aY;

- UMEThb IIPEJCTABICHUE O KOPPEISLUUU CIIyYalHbIX BEJIWYHUH, O JIMHEUHOMN
perpeccuu.

B noBce1HEBHOM KU3HU U NIPU U3YYEHUHU IPYTUX TPEIMETOB:

- BBIYUCIISITh WJIN OIEHUBATh BEPOSTHOCTU COOBITHI B peaibHOM )KU3HU;

- BBIOUpATH MOJIXOISIINE METOJIbI MPEICTABICHHUS U 00paOOTKU JTaHHBIX;

- YyMETh pelIaTh HECJIOXHbIE 3aJlaud Ha MPUMEHEHHUE 3aKOHA OOJIBIIMX YHCENl B
COITMOJIOTHH, CTPAaxXOBaHWM, 3/PaBOOXpaHEHUHU, obOecrneyeHurn 0e30MacHOCTH
HACEJICHUS B YPE3BbIYAUHBIX CUTYAIUSX.

Texcmoegvie 3a0auu

- Pemate 3ay1aum pa3HbIX THIIOB, B TOM YHUCJIC 3a]Ja4H ITOBBIIICHHONW TPYIHOCTH;

- BBIOMpATh ONTHUMAIbHBIA METOJ pEIICHUS 3aJlauyd, pacCMaTpuBas pPa3IMYHbBIC
METO/IbI;

- CTPOUTH MOJICNIb PEIICHUS 3a/1a4H, IIPOBOJIMTH JTOKA3aTCIBHBIC PACCYKICHMUS;

- pemaTth 3ajJa4d, TpeOyroImue nepedopa BapuaHTOB, MPOBEPKU YCIOBUM, BBIOOpA
ONTHMAJIBHOTO PE3YJIbTATa;

- QHAJIM3UPOBATh W WHTCPIPETUPOBATH PE3YNIbTaThl B KOHTEKCTE YCJIOBHS 3ajadH,
BBIOMpATH PEIICHUS, HE MPOTUBOPEYAIINE KOHTEKCTY;

- TIEPEBOJUTH TMPU PEIICHUH 3aJadd WHOOpMANMIO W3 OJHOH (GOpMBI B JIPYrylo,
HCIIOIB3Ys NP HEOOXOIUMOCTH CXEMBI, TaOIUIIBI, TPaQUKH, THATPAMMBIL;

B nmoBceHeBHOM KU3HU U TIPU U3YUYEHUHU JIPYTUX MPEIMETOB:

- pemiaTh MpakTHYECKUE 3aa9M U 3aJ1a4d U3 IPYTHX MIPEIMETOB.

T'eomempus

- OmnepupoBaTh MOHATUSIMU: TOYKA, TMpsiMasi, IJIOCKOCTb B MPOCTPAHCTBE,
MapauieIbHOCTh U MEePIEHANKYISIPHOCTD MPSAMBIX U IIIOCKOCTEH;

- TPUMEHATH [JIs pelIeHHs] 3a7ad TeoMeTpuueckue (HaKkThl, €CIU YCIOBUSA
MPUMEHEHUS 3aJIaHbl B SIBHOU (opMe;

- pemath 3a7a4d HA HAXOXKJEHHWE TCOMETPUYECKHMX BEIMYMH MO o0pasiaMm WIn
alAropuTMaMm;

- 7enaTh (BBIHOCHBIE) IUIOCKHE YEPTEkKU M3 PUCYHKOB OOBEMHBIX (UTYp, B TOM
YHCJie pUCOBATh BUJI CBEPXY, COOKY, CTPOUTh CEUYEHUSI MHOTOIPAHHUKOB,;

- U3BJIEKaTh, HWHTEPIPETUPOBATH M  MOpeoOpa3oBbIBATH  HUHPOPMAIUIO O
reoMeTprUecKux (Urypax, npeJCcTaBICHHYIO HA YEPTEkKAX;



- TOpPUMEHATh TreoMeTpudyeckue (HakTbl [Js peuieHus 3ajad, B TOM 4YHCIE
MPEANOoiIaralouX HECKOIBKO 11aroB peleHus;

- OUCBIBATh B3aUMHOE PACIOJIOKEHHE MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

- (hopmynupoBaTh CBOICTBA U NpU3HAKU DUTYD;

- IOKa3bIBaTh FT€OMETPUUYECKHUE YTBEPIKICHHUS;

- BJIAJETh CTAHJAPTHOM KiaccuPUKaluueld MPOCTPAHCTBEHHBIX (PUryp (mUpaMuibl,
MIPU3MBI, MapajuIeICUIE b );

- HaxoauTh OOBEMbl M IUIOIIAJM TMOBEPXHOCTEH TIE€OMETPUYECKUX Tell ¢
puMeHeHueM (HopMmy;

- BBIYMCIIATH PACCTOSIHUS U YTJIbl B IPOCTPAHCTBE.

B noBcegHEBHOM KU3HU U NIPU U3YUYEHUHU IPYTUX MPEAMETOB:

- HCIOJIb30BaTh CBOMCTBAa TE€OMETPUYECKUX (UTYp A pelieHHus 3ajad
NPAKTUYECKOT0 XapakTepa U 3ajlay U3 Apyrux o0jgacTeil 3HaHUM.

Bexmopuvi u koopounamaul 6 npocmpancmaee

- OnepupoBaTh MOHATUSIMHU JEKapTOBBI KOOPJAWHATHL B IPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJ MEXAY
BEKTOpPAaMH, CKAJIIPHOE MTPOU3BEICHUE BEKTOPOB, KOJJIMHEAPHBIE BEKTOPBIL;

- HaXOJUTh PACCTOSIHUE MEXAY IBYMsI TOUYKAMHU, CYMMY BEKTOPOB M IPOU3BEIACHUE
BEKTOpa Ha 4YHCJIO, YIOJ1 MEXKIy BEKTOpaMH, CKaJsSIpHOE IPOU3BEICHHUE,
packiIaabIBaTh BEKTOP 10 ABYM HEKOJUIMHEAPHBIM BEKTOPaM;

- 33/1aBaTh INIOCKOCTh YPABHEHHUEM B JICKapTOBON CUCTEME KOOPANHAT;

- pemaTh NpocTetiue 3aaun BBEJCHUEM BEKTOPHOTro 6asuca.

Hemopus mamemamuku

- [IpencTaBisTh BKJIa BBIIAIOIINXCSI MATEMAaTHKOB B Pa3BUTHE MAaTEMAaTUKHA U WHBIX
Hay4HBIX 00JIacTeH;

- IOHUMATh POJIh MAaTEMaTUKH B pa3BuTuu Poccuu.

Memoovt mamemamuxu

- Mcnonp30BaTh OCHOBHBIE METOJIbI JI0Ka3aTEIbCTBA, TPOBOAUTD J10KA3aTEILCTBO U
BBITIOJIHATH OIPOBEPKECHUE;

- IPUMEHATH OCHOBHBIE METO/IbI PEIICHHUSI MATEMAaTUUYECKUX 3a7a4;

- Ha OCHOBE MAaT€MaTHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE XapaKTEpHU30BaATh
KpacoTy U COBEPIICHCTBO OKPYKAIOIIEr0 MUPa U MPOU3BEICHNUI UCKYCCTBA;

- IPUMEHATh  NOPOCTEMINIME  MPOrpaMMHBIE  CpPEICTBA W DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MIPU PEIICHUN MATEMATUUYECKHUX 3a/1a4.



5. COJJEP’KAHUE YYEFHOM JUCIUILIUHBI

Bsenenue
Martematuka B HayKe, TEXHHKE, JKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJIOTHIX U
MPaKTHUECKOH aesTenbHOCTH. Llenu u 3amaun u3ydeHnss MaTeMaTUKU MIPH OCBOCHHUH
npodeccuit CI1O u cnenuansHocteit CIIO.

Aure0Opa

PA3BUTHUE HIOHATHUA OUYUCJIE
lensie u pamuoHanbHble uucna. JleiicTButenbHble uucna. [IpubnuxeHHbIS
BbluncieHusl. KoMILIEeKCHbIE YnCIia.
IIpakTHyeckue 3aHATHS
IIP.]1 Bvinonnenue oeiicmeutl HA0 0elcmeumenbHblMU YUCIAMU.
IIP.2 [lpubnusicennoe 3Hauyenue GeauduHvl. AOCONOMHASL U OMHOCUMETbHAS
nocpeuwHoCmiu.
1IP.3 Jleticmsusi HaO KOMNAEKCHbIMU YUCTAMUL.

KOPHU, CTEIIEHU U JIOTAPUDPMBbBI
Kopun u crenmenu. KopHu HaTypanbHOM CTENEHM M3 4YMCIAa U MX CBOWCTBA.
CreneHn ¢ pauMOHaJIBHBIMM TIOKa3aTeIsIMM, WX cBoiicTBa. CTeneHu ¢
JNEUCTBUTENBHBIMUA  MOKa3zaTensiMu. (CBOMCTBA CTENEHM C  JICHMCTBUTEIBHBIM
II0KA3aTeJIeM.
Jlorapudgm. Jlorapupm uymciaa. OcCHOBHOE JOrapuMUUYECKOE TOXKIECTBO.
Hecstuunble W HaTypajibHble Jorapudmbl. [lpaBuna neictBuil ¢ norapudmami.
IIepexon kK HOBOMY OCHOBAaHHUIO.
IIpeoOpa3oBanue ajnredOpanvecKux BbIPAKeHUI. [IpeobpazoBanue
pPalMOHAJIBHBIX, MPPaLHOHAIBHBIX CTEIICHHBIX, IIOKA3aTEJIbHbBIX u
norapuMUYECKUX BbIPAKEHUN.
IIpakTH4eckue 3aHATHS
1IP.4 [Ipeobpazosanue 8uipaddcenutl coO0epicauyux paouxdabl.
IIP.5 Bvinonnernue moaicoecmeennvix npeoopazo8anull Hao cmenenHbimMu
8bIPAAHCEHUAMU.
IIP.6 Bviuucnenue nocapugmos. Ceoticmea noeapugpmos.
1IP.7 Bvruucnenue nocapugpmos. [Ipumernernue ceoticms io2apughmos 01is

npeoobpazo8anull GbIPANCEHULL.

IIP.8 Pewienue uppayuonaibhbix, NOKA3aMeNbHbIX U 102APUDMULECKUX YPAGHEHU
U HEepPaBeHCma.
IIP.9 Pewienue 3a0au no meme: « Kopnu, cmenenu, nocapugpmoly.

OCHOBbBI TPUTOHOMETPUHN
OcHOBHBIE IOHATHS
Pannannas mepa yrma. BpamarensHoe nsmxkenHue. CHUHYC, KOCHHYC, TaHIE€HC H
KOTAHT€HC YHUCJIA.
OcCHOBHBIC TPUTOHOMETPUYECKHE TOKIECTBA
®opmynbl npuBeaeHUss. DPopmynbl ciioxkeHUss. DPopMynsl yaBoeHuss Popmyiisl
MOJIOBUHHOTO YIJIa.



[IpeoGpazoBanus NPOCTENILINX TPUTOHOMETPUUECKUX BBIPAKEHUI

[IpeoGpa3zoBaHue CyMMbl TPUTOHOMETPUYECKHX (QYHKIHMM B MPOU3BEICHUE U
MpPOU3BEACHUS B CyMMy. BbIpa)keHHE TPUTOHOMETPUUECKUX (PYHKUUH dYepes
TAHT'E€HC MTOJIOBUHHOTO apryMEHTA.

Tpuronomerpuyeckne ypaBHeHHsI 1 HEPABEHCTBA

IIpocreiimue TPUTOHOMETPUYECKUE YpaBHEHUS. IIpocreiimue
TPUTOHOMETPUYECKUE HEPABEHCTBA.

OOpaTHbIe TPUTOHOMETPpHYECKHEe PyHKIMH.

ApKCHUHYC, apKKOCHHYC, apKTaHT€HC.

IIpakTHyeckue 3aHATHS

IIP.21 IlpumeHnenue oCHOBHBIX MPULOHOMEMPUUECKUX MONCOECNE OJisl BbIYUCTICHUS]
3Ha4YeHul MpUeOHOMEMPUYECKUX QYHKYUL NO OOHOU U3 HUX.

1IP.22 [Ipeobpazosarnue npocmetiiux mpuecoHOMempuyeckKux 8blpatceHu.

1IP.23 Pewenue npocmeuiux mpueoHoMempuieckux Hepagencms.

11IP.24 [Ipeobpa3zosarnue mpuecoHoMempuuecKux blpadceHull.

GOYHKIUN U TPAOUKHA
Onpenenenusi ¢yHKuud, ux cpoiictBa u rpaduku. [IpeoOGpazoBanus rpadukoB.
[TapannenbHbIA TEPEHOC, CHUMMETPHUSI OTHOCUTENIBHO OCEe KOOPAUHAT U CUMMETPUS
OTHOCUTEJBHO Hayalla KOOpPAMHAT, CUMMETPHUS OTHOCHTEIBHO MpsSIMOH Y = X,
pacTsHKeHHE U C)KaThe BIOJIb OCEH KOOpUHAT.
IIpakTH4eckue 3aHATHS
1IP.25 Onpeoenenue uemnocmu u He4emHOCMU PA3TUYHBIX (YHKYULL.
IIP26 Onpeoenenue npomedcymkos 803pacmanus U VOvleaHus  @QYHKYui
Haxoocoenue sxcmpemymos ¢hynkyuii.
1IP27 [locmpoenue epaghukos cmenenHoul, NOKa3ameabHoU GYHKYULL pa3iudHblMu
npeobpaz08anusAMuU.
1IP28 Pewienue 3a0au no meme: «DyHKyuU, Ux c8OUCMBA U ePAPUKUY.

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A
IIpousBoanasi. IloHsTHe O TPOW3BOMHONW (QYHKIMH, €€ TCOMETPHUYCCKUA U
dusnueckuii cMbIC. YpaBHEHHE KacaTenbHOU K rpaduky dyukmun. [IponsBogHbie
CyMMBbI,  pPa3HOCTH, IpPOM3BEACHUS, 4YacTHble. [IpoW3BOJIHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIUN. [[puMeHeHne mpou3BOHON K MCCIIEOBAaHUIO QYHKIIUN U
noctpoeHuto rpadukoB. I[IpomsBomHble 00paTHOW (YHKIIMH H KOMIIO3HUIIUU
byHKIHH.
[Tpumepb! HCHONBb30BaHUS MPOU3BOAHON JJIsl HAXOXKJEHUS HAUY4IIIEeTrO PEIICHUs B
MPUKIAIHBIX 3aJadyax. Bropas mpousBoaHasi, €€ T€OMETpUUECKUN U (HU3NUYECKUI
cMmbIcl. HaxoxaeHne ckopocTu i mporiecca, 3aJaHHoro GopmMynoi u rpaduKkoM.
IlepBooOpa3Hass u wuHTerpaj. [IpuMeHEeHHE ONPEAEICHHOr0 HWHTErpaia JJist
HAXOXKJIECHUS IUIOMIAJAM KpUBOJWHEWHOW Tpaneuuu. Popmyna HperotoHa—
JleitOnuma. [Ipumeps! mpuMeHeHUsT HHTETpalia B (GU3UKE U TEOMETPHUH.
IIpakTyeckue 3aHATHS
1IP33 Yucnosas nocredosamenvHocmo. Bvluucienue 4ieno nociedo8amenbHoCmu u
CYMMbI 6ECKOHEUHO YOblearoueti 2e0MempuiecKol NPOSPecCuul.
1IP34 Boiuucnenue npous8o0HbIX PA3IUYHBIX DYHKYUI.



IIP35 Pewenue 3a0au no meme «llpoussoonas ¢ynkyuii. Duzuueckuil u
2eoMempudecKuti CMbiCll NPOU3BOOHOUN.

1IP36 [locmpoenue epaghuxos ¢hynkyuil npu nomowu nPpou3800HOU.

1IP37 Bvluucnenue onpeoeieHHbIX UHMe2Palos.

11P38 Haxooicoenue niowaou KpugoIUHEHOU mpaneyuu.

1IP39 Pewenue 3a0au no meme « QuzudecKkuii CMblCll OnpedenreHH020 UHMe2paiay.

YPABHEHUSA N HEPABEHCTBA

YpaBHeHus1T M CHCTeMbl YpaBHeHHMil. PalnuoHalibHBIE, UWPPALUOHAIBHBIE,
MOKA3aTeJIbHbIE U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUM, HEPABEHCTB, CUCTEM.

OcHOBHbBIE MPHUEMBI UX pEIIeHUs (Pa3Io’KEHHE HAa MHOXXHUTEJIHM, BBEJICHUE HOBBIX
HEW3BECTHBIX, MOJICTAHOBKA, Ipad)UueCcKUil METO.).

Hepasencrsa. Paunonanbusle, MppallOHANIbHEIE, MOKa3aTeJIbHbIC u
TPUTOHOMETPUUECKHE HEpaBeHCTBA. OCHOBHbBIE IPUEMBI UX PEIICHHUS.
Hcnonb3oBanue CBOMCTB M rpaukoB GyHKUMHA NPH pellieHHH YPAaBHEHUN H
HepaBeHCTB. Meron uHTepBaioB. M300paxeHue Ha KOOPAMHATHOW IJIOCKOCTH
MHO’KE€CTBA PCIICHUN ypaBHEHWW M HEPABEHCTB C JBYMSI MEPEMEHHBIMHU U HX
CUCTEM.

IIpakTHYeckue 3aHATHS

11P44 Pewenue payuoHanvbHulX U UPPAYUOHATILHBIX YPAGHEHUI.

IIP45 Pewenue noxazamenvHulX U J102APUPMUUECKUX VYPABHEHUU U CUCEM
VpaBHeHU.

1IP46 PeweHnue mpucoHoMempuuecKux ypagHeHutl u cucmem ypagHeHutl.

1IP47 PeweHnue noxazamenbHbulX U 102APUDMULECKUX HEPABEHCMSE.

IIP48 PeweHnue ypagHnenuti u cucmem YPASHEHUU C O08YMsA NepeMeHHbIMU
epaghuueckum cnocobom.

KOMBHHATOPHUKA, CTATUCTHUKA Y TEOPUSA BEPOATHOCTEH
DJIeMeHTbl KOMOMHATOPUKH
OcHOBHBIC TIOHSATHS KOMOMHATOPUKH. 3aJadyd Ha MOJCYET 4YKClia pa3MeNieHUH,
MEePECTaHOBOK, coueTaHuil. Pemenue 3amad Ha mnepebop BapuanToB. Dopmyia
ounoma Herotona. CBoiicTBa OMHOMHHANBHBIX KO3(duimeHToB. TpeyronbHUK
[Tackans.
JJIeMeHThI TEOPUH BEPOSITHOCTEH
CoObITHE, BEpOSTHOCTH COOBITHS, CII0KEHUE U YMHOXKEHUE BeposTHocTel. [lonsTue
O HE3aBUCUMOCTH cOObITHI. JlUCKpeTHas ciydaiiHass BeJIMYMHA, 3aKOH €€
pacnpenenenusa. UHUCIOBbIE XAPAKTEPUCTUKU IOUCKPETHOW CIIyYaWHOW BEJIWYHHBI.
[lonsiTue 0 3aKOHE OONBIINX YUCET.
DJIeMeHThl MAaTEeMATHYECKON CTATUCTHKH
[IpencraBnenne faHHbIX (TAONWIBI, JWArpaMMbl, Tpaduku), TEeHepaIbHas
COBOKYITHOCTb, BBIOOpKa, cpeaHee apudmernueckoe, meauana. [lonstue o 3amavax
MaTeMaTU4YeCKOM CTAaTUCTHUKHU.
Pelienrie npakTUyecKux 3a7a4 ¢ IPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
IpakTnyeckue 3aHATHS



11P13 3aoauu na noocuem uucna pasmewjetutl, nepecmano8oK, COUemaHuli.

1IP14 Pewenue npocmeiuiux KOMOUHAMOPHBIX 3A0aH.

1IP15 Pewenue kombounamophuix 3aoay llpasuno cymmsl u npasuio npou3seoeHusl.
11P40 Pewenus knaccudeckux 3a0ay meopuu 6eposimHoCmell.

11P41 Bviuucnenue mamemamuieckoeo 0:4CUOAHUs U OUCNEPCULL.

1IP42 [lpeocmasnenue OanHvix (mabauyvl, oOuacpammel, epaguxu). Yucnosvie
Xapakmepucmuku Mooa.

11P43 IlocmpoeHnue noaucona u 2Ucmospammbl.

I'EOMETPUA

IIpsiMmble ¥ IVIOCKOCTH B MPOCTPAHCTBE

B3anMHOe pacnosiokeHne ABYX NPAMBIX B pocTpaHCTBE. [lapamnenbHOCTh IpsiMOit
U 1ockoctd. IlapannensHOocTh 1IOCKOCTEH. IlepneHAUKYISIPHOCTD MNPSIMOM U
IJIOCKOCTH. IlepneHauKysip U HakJIOHHAs. YTOJ MEXKIAY MPSAMOW M IUIOCKOCTBIO.
JIByrpaHHbld yroa. YTrojd MEXIYy IUIOCKOCTAMU. IlepneHauKyIsipHOCTh ABYX
IIJIOCKOCTEM.

['eomerpuueckue mpeoOpa3zoBaHUsi MPOCTPAHCTBA: MAapajlIeTbHBIM  MEpeHocC,
CUMMETPHUSI OTHOCUTEIBHO MJIOCKOCTH.

[TapamnenbHOe  mpoekTupoBaHue.  Ilnowadb  opmo2oHANbHOU  NPOEKYUU.
N3006pakeHne npoCcTpaHCTBEHHBIX QUTYP.

MHororpaHHuKu

Bepiunebl, pebpa, rpanu MHOTOrpanHuka. Paseepmka. Muozoepartwie yeiuol.
Buinyknvie muozoepannuku. Teopema Jiinepa.

[Tpusma. Ilpsmast u nakrounas npusma. [lpaBunsHas npusma. [lapannenenunen.
Ky6.

[Tupamupa. [lpaBunbHas nupamuga. Y ceueHHas nupamuaa. Terpasap.

CummeTpuu B KyOe, B mapaJljiesieuIeie, B IPU3ME U MUPaMUJIE.

Ceuenus kyOa, MPU3MBI U TUPAMUJIBL.

[IpencraBienne o TPaBWIBHBIX MHOTOTpaHHUKax (TeTpalrape, KyOe, OKTadJpe,
JOJIeKa’Ipe U UKOCadIpe).

TeJia 1 MOBEPXHOCTH BPALICHUS

Hunuaap 1 KoHyc. YceueHHbI KoHyc. OCHOBaHUE, BbICOTA, OOKOBAsl IOBEPXHOCTb,
obOpasyromias, pa3BepTka. OceBbIe CCUCHHS U CEUCHUS, IMapaJlIeIbHbIC OCHOBAHMUIO.
lap u cdepa, ux ceuenus. KacatenbHas miockocTs K chepe.

HN3mepenus B reomeTpuu

O6beM u ero uzmepenue. Materpansuas popmyna oobema.

®opmynel 00beMa KyOa, MpSMOYTOJIbHOTO Mapajiieienunea, npu3Mbl, TUIUHIPA.
@opmynbel o0bemMa mNUpaMHUIIbl U KOHyca. DOpMysbl IUIOMIAA MOBEPXHOCTEH
UUIUHIpa U KoHyca. PopMysibl o0beMa 11apa v MIomaan cepsl.

[TogoOue ten. OTHOMIEHU TUIONIAAEH MTOBEPXHOCTEN U 00HEMOB MOJOOHBIX TEJl.

KOOpI[I/IHaTbI H BEKTOPbI



[IpsimoyrosibHasg (IekapToBa) cuUcTeMa KOOpAMHAT B mpocTtpaHcTBe. Dopmyna
PACCTOSIHUS MEXY ABYMsI TOUKaMH. Y paBHEHUS CPEPBI, nI0CKOCMU U NPAMOU.
Bekropel. Monyns BekTopa. PaBeHCTBO BekTOpOB. (CllOKEHHME BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pas3noxkeHue BEKTOpa MO HaMpaBiICHUSIM. YTOJ
MEXIy AByMsi BekTopamu. [Ipoekius BekTopa Ha och. KoopauHaThl BEKTOpA.
CkansipHoe IpOU3BEICHUE BEKTOPOB.

Hcnonp3oBanue KOOpAMHAT M BEKTOPOB MPU PEHICHUM MaTEeMAaTHYECKUX U
MIPUKJIAIHBIX 3a]1a4.

IIpakTHyeckue 3aHATHS

1IP10 [Ipumenenue npusnaxa napaiieibHOCmu NPAMOU U NIOCKOCMU NPU peuleHuu
3a0adu.

1IP11 Haxooicoenue yena mexicoy npsamou u niocKoCmyio.

1IP12 Ilnowaos opmozonanvhoii npoekyuu. M3obpasicenue npocmpanHcmeeHHbix
Queyp.

1IP29 Pewenue 3a0au no meme «llpuzmay.

IIP30 Pewenue 3a0au no meme «llupamuoar.

1IP31 Ilocmpoenue ceweHuilt MHO202PAHHUKOB.

11P32 Buviuucnenue niowaou nogepxHocmu YuluHopa u YyuiuHopa.

IIP16 Cymma HecKonbKux 8eKmopos. Y MHOdCeHue 6eKmopa Ha Yuco.

IIP17 [IpsimoyeonvHas cucmema koopounam é npocmparncmee. Koopounamol
gekmopa.

1IP18 [Ipocmetiwue 3a0auu 6 koopounamax. Ypasuenue cghepoi.

1IP19 [locmpoenue yena medncoy eekmopamu. Boluucienue ckaisipHo2o
npoU38edeHUs: BeKMOpO8.

1IP20 Memoo xoopounam 6 npocmpancmee.

6. TEMATUHYECKOE IINTAHUPOBAHUE

Brinucka u3 yaeOHOTO I1aHa Ixypc

1 2
MaxkcumanbHas yueOHasi Harpys3ka 114 138
CamocrostenbHas yyeOHast Harpy3Ka 12 12
Obs3arenbHas yyeOHast Harpys3Ka: 96 102
Teopernueckue 3aHATUA 48 54
JlabopaTopHO-TIPaKTUUECKUE 3aHATHUS 48 48
KypcoBoii mpoekT (pabota) - -
Koncynpranumn 6 6
[IpomexyrouHas aTTecTanus 18




7. TEMATUUYECKUU ILJIAH

Buj yyeOHoi padoThl KouaunuyecTBo yacos
PasButHe NOHATHS O UnCie 12
Kophu, crenenu u sjorapuMbl 26
[IpsimMble U MIIOCKOCTH B IPOCTPAHCTBE 20
Kombunaropuka 10
KoopauHaTel 1 BEKTOpBI 12
OCHOBBI TPUTOHOMETPUH 16
@OyHKIMHU U rpaduKu 16
MHOTrorpaHHUKH U KPYTJIbIE TeJa 20
Hayasia MaTeMaTHueckoro aHaauza 32
DeMeHThl TEOPUH BEPOSITHOCTH U MAaTEeMaTH4YEeCKOW CTaTUCTUKH 14
YpaBHEHMS U HEPABEHCTBA 20
BHeayauTopHas caMocTosITeNIbHas paboTa 24

IIpomexyTouHasi arrecTtanus B popme:
1 cemecTp — KOHTPOJILHON PabOTHI

2 CCMCCTP - OK3aMCHA

8 XAPAKTEPUCTUKA OCHOBHBIX BHJIOB YYEBHOM
AEATEJBHOCTHU CTYAEHTOB

Conep:xxanue o0yueHust

XapaKkTepuCTHKA OCHOBHBIX BH/0B 1€ATEJIbHOCTH
CTYJA€HTOB(HA YPOBHE YU4eOHbIX 1eHCTBHH)

BBeaenue

O3HakoOMJIEHHE C POJIbIO MAaTEeMaTHUKU B HAayKe, TEXHHKE,
SKOHOMHUKE, nH(}OpPMaIIMOHHBIX TEXHOJIOTHIX u
MPAKTUYECKOMN JESITEIbHOCTH.

O3HakoOMJIEHHE C LEISIMU U 3aJjladaMH U3yYEHUS] MaTEeMaTUKHU
npu ocBoeHuu criennanbHocteil CI10.

Auaredpa

PaszBuTHne mousaTusa

Breimonnenne apudMeTHUYECKUX JCHCTBUM HaAJ YHCIIAMH,
COYeTask YCTHBIE U MUCbMEHHBIC IIPUEMBI.

Haxoxxnenne  npuOMIKCHHBIX  3HAYCHUH  BEIUYUH U
MOTPEIIHOCTEN BBIYHCIICHUI (abcomoTHOM 151
OTHOCHUTEJIbHOW); CPABHEHUE YMCIOBBIX BhIPAXKEHUH.
Haxoxxnerue ommOOKk B MPeoOpa3oBaHUSIX W BBIYUCICHUSX
(OTHOCHUTCS KO BCEM ITYHKTaM IPOTPaMMBbl)

KopHu, crenenu, Jiora-
pudpmbl

O3HakoMJIEHUE C MTOHSATHEM KOpHS N-U CTENEHU, CBOMCTBAMU
paavKaJIOB U MPAaBUJIAMU CPABHEHUS] KOPHEU.
@opMyIHPOBAHUE OMPEAECICHUS KOPHS WM CBOMCTB KOpHEM.
Boluncnenue u cpaBHEHHE KOpPHEW, BBIMOJHEHUE MPUKUIKU
3HAYEHHUS KOPHSL.

[IpeoOpazoBaHre YUCIOBBIX W OYKBEHHBIX BBIPAKECHHI,




cozepKalux paguKabl.

Boinonnenne pacueroB  mno  gopmynaMm,  COAEpIKaIIUM
pajMKanbl, OCYLIECTBISSI HEOOXOIHWMbIE IOJCTAHOBKU M
npeoOpa3oBaHus.

Ornpenenenue paBHOCUIBHOCTH BBIPAXKEHUN C paJHUKaIaMU.
Pemienne uppanmonHanbHbIX YpPaBHEHUMN.

O3HaKkOMJIEHHE C TIOHATHEM CTEIEHU C JIEUCTBUTEIBHBIM
II0KA3aTeJIeM.

Haxoxxnenue  3HayeHMM ~ CTENEHU,  WUCHOIB3Yysd  IIpU
HEOOXOJIMMOCTH UHCTPYMEHTAJIbHbIE CPEJICTRA.

3anucblBaHUE KOPHS N-il CTENEHW B BUJIE CTENEHU C JPOOHBIM
nokasaresieM U Hao00poT.

PopMyJIUPOBAHUE CBOWCTB CTENICHEN. BBIUMCIEHUE CTEIEHEN
C palMOHAJIBHBIM IIOKa3aTeJIeM, BBIIIOJHEHUE NPUKUIKU
3HAYEHHUsI CTEIIEHU, CPABHEHUE CTEIICHEM.

[IpeoOpa3zoBaHre YUCTOBBIX M OYKBEHHBIX BBIPAXKEHUH,
coZepXkalluX CTENeHU, NpPUMEHss CBoOWcTBa. Pelienue
II0KA3aTEJIbHBIX YPABHEHUM.

O3HakoMJIEHHE C TPUMEHEHHEM KOpPHEH M CTENEHEW Mpu
BBIUMCIICHUM CPEIHUX, JECJIEHUH OTpEe3Ka B  «30JI0TOM
ceueHUM». PelleHne NpUKIAIHBIX 3a4ad  Ha CIOXHBIE
IIPOLICHTHI

IIpeoOpa3oBanue
ajireOpanvecKux
BbIPaKeHUM

Brinmonnenne npeobpa3oBaHuil BhIpaKEHUN, MTPUMEHEHUE
dbopMyn, CBA3aHHBIX CO CBOMCTBAaMM CTENEHEW U
agorapupmoB.  OmpeneneHue  0o0JacTu  AOMYCTHMBIX
3HAYCHUN JIorapu(MHUYECKOTO BBIpaKECHUSA. PemieHue
Jorapu(pMUYECKUX YPABHCHHM

OCHOBBI TPUTOHOMETPHH

OcHOBHbBIE TOHATHSA

N3ydeHne paanaHHOrO METOJIa W3MEPEHUS YIIIOB BpalleHUs
U HUX CBS3U C TpaaycHon wmepor. HM3oOpakeHue yrios
BpAIllCHUSI HAa OKPYKHOCTH, COOTHECEHUE BEJIIMYMHBI yIila C
€0 PaCIIOJIOKEHUEM.

OcHoOBHBIE
TPUTOHOMETPUYECKHE
TOXKIECTBA

[IpumeHeHrne OCHOBHBIX TPUTOHOMETPUUYECKUX TOXKIECCTB JJIS
BBIYHMCIICHUSI 3HAYCHHM TPUTOHOMETPHYCCKUX (PYHKIIHHA I10
OJHOU U3 HUX.

IIpeoOpa3zoBanusi
npocTenmmx
TPUTOHOMETPUYECKHX
BbIPAKCHUU

W3ydeHnne OCHOBHBIX (OPMYT TPUTOHOMETPUU: (HOPMYJIIBI
CJIOKEHUS, YABOCHHS, npeoOpa3zoBaHus CyMMBI
TPUTOHOMETPUUYECKUX  (PYHKUMH B  NOPOU3BEICHHUE U
MIPOU3BEJCHUS B CYMMY M NPUMEHEHHE NPU BBIYHCICHUU
3HAYEHHS] TPUTOHOMETPUUECKOTO BBIPAXKEHUSI U YNPOILICHUS
€ro.

O3HakoOMJIEHHE CO CBOWCTBAMM CUMMETPUM TOYEK Ha
€OUHUYHOW OKPYKHOCTM W NPUMEHEHHE WX JJIs BBIBOJA




dbopmyn mpuBeICHUS.

IIpocreimue
TPUIOHOMETPHYECKHE
YPABHEHHUS H

Pemenne mo QopMynaM U TPUTOHOMETPUYECKOMY KpYTy
IIPOCTEUIIINX TPUTOHOMETPUYECKUX YPABHEHUH.

[IpumeHnenue OOMMX  METOJOB  pELICHUS  ypaBHEHUMU
(mpuBeneHWe K  JIMHEMHOMY,  KBaJpaTHOMY,  METOA
pa3NoKEHUs Ha MHOXXMUTEIW, 3aMEHbl IEPEMEHHOH) Mpu
pELIEHUU TPUTOHOMETPUUECKUX YPABHEHUM.

YMeHue ormeyaTb Ha Kpyre pelIeHus IPOCTEHIINX

HEpPaBeHCTBA TPUTOHOMETPUYECKUX HEPABEHCTB.
®YHKIMUU, UX CBOUCTBA U TPAOUKHN

O3HakOMJIEHHE C TOHATHEM [EPEMEHHON, NpUMEpPaMu

3aBUCUMOCTEN MEXKAY IEPEMEHHBIMMU.

O3HakoMJIeHHE C TOHATHEM TIpaduka, OIpelIeIeHHe

OPUHAIEKHOCTH TOYkd rpaduky ¢yHkuuu. OnpeneneHue

no ¢opmyine npocTeiiie 3aBUCUMOCTH, BUAA €€ Tpaduka.
DOyHKINH. Bripaxenue no ¢popmyiie oJHOM nepeMeHHON Yepes3 ApyTrue.
IHonsiTue o O3HakoMIIeHHE ¢ ofpeiesieHneM (PYHKIUHU, GOpMyITHpOBaHUE
HeNpepbIBHOCTH ero. Haxoxaenue obnactu omnpeneneHuss u - o0sacTu
GyHkuuu 3HauYCeHUN DYHKIINH,

CroiicTBa QyHKIIMH.
I'padpuueckas
HHTepNpeTanus.
IIpumepsbl
(GyHKUMOHAIBHBIX
3aBHCHMMOCTEH B
peajbHBIX Npoueccax u
SIBJICHUAX

O3HakoMJIieHHE c npuMepamMu (b yHKIIMOHATBHBIX
3aBUCUMOCTEM B pealbHbIX IIpOLlECCaX W3 CMEXKHBIX
JTVCLUILINH.

O3HakoMJIEHHE C  JOKa3aTeIbHbIMH  PACCYKJICHHUIMU
HEKOTOPBIX U CBOMCTB JIMHEHHON M KBaJAPAaTUUYHOU (PYHKITUA,
IIPOBEJICHUE MCCIICI0BAHUS JIMHEMHON, KYCOYHO-JIMHEWHOM,
TpOOHO-TMHEHHON M KBaJApaTHUYHOH (PYHKIMHA, TOCTpOEHHUE
ux rpadukoB. Iloctpoenne m ureHue rpaduKoB (YHKIUH.
HccnenoBanne GyHKIHH.

CocraBinenue BHAOB (YHKIHMA 1O JaHHOMY YCIOBHUIO,
pelieHre 3a1a4 Ha SKCTPEMYM.

Brimonnenne npeoOpazoBanmii rpaduka QyHKIHH

Oo0patHble PyHKIMHU

W3ydyenune nousTusi oOpaTHOW (QPYHKINH, OTIpEIeIeHIE BUIa U
noctpoeHue rpaduka oOpaTHOW (PYHKIMHU, HAXOXKICHHUE e
obnactu

ompeneneHuss u obnactu 3HaueHwid. [IpumMeHeHUEe CBOWCTB
GYHKIIMN TIPU UCCIIEIOBAHUM YPABHEHUW W PEIICHUM 3a7]a4
Ha OKcTpemMyM. O3HaKOMJIEHHE C TIOHSATHEM CIIOXHOM
GyHKIHH,

CreneHHble, OKa3a-
TeJIbHbIE,
JorapupmMuyeckue u
TPUTOHOMETPUYECKHE
GyHkuun.

OoOpaTHbIe
TPUTOHOMETPUYECKHE

Pemenue mokazatenbHbIX U JOTapUPMUYECKUX YPABHEHUN U
HEPABEHCTB M0 U3BECTHBIM aJITOPUTMaM.

O3HaKOMJIEHHE C TOHSATHEM HEIMPEPHIBHOW MMEPUOIUYECCKON
byHKIMKM, (QOpMYIUpPOBaHUE CBOMCTB CHHYCa M KOCHHYCA,
MOCTPOEHHE UX rpaUKOB.

O3HakoOMJIEHHE C TMOHSTHEM TapMOHHMYECKUX KoJieOaHHM u
npuMepaMi TapMOHUYECKHX KoJIeOaHMW JUIsi ONUCAHUS




pyHkuun IIPOLIECCOB B (PU3MKE U IPYrHX 00JIaCTIX 3HAHUS.
O3HakOMJIEHHE C TOHATHEM pa3pbIBHOM MEPUOANYECKON
¢yHkuuu,  QopMynIHpOBaHME  CBOMCTB  TaHreHca U
KOTaHT'€HCa, IOCTPOEHUE UX rpauKoB.
[IpumeHeHnue cBOWCTB (YHKUMHA AJs1 CpaBHEHUs 3HAYEHUI
TPUTOHOMETPUYECKHUX byHKUUH, pelieHus
TPUTOHOMETPUYECKUX YPaBHEHUIA.
[loctpoenue rpaduKoB OOpPATHBIX TPUTOHOMETPUUECKUX
(GyHKUUI U onpeienieHre o rpadukaM ux CBOMCTB.
Brinonnenne npeodpazoBanus rpaduKoB
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A
ITocaenoBaresbHOCTH O3HaKOMIIEHHE C MOHSATUEM YHUCJIOBOW MOCIEA0BATENHLHOCTH,

croco0aMu ee 3aJlaHusl, BHIYMCICHUSIMHU €€ YWICHOB.
O3HaKOMIIEHHE C TTOHSATUEM TIpejiesia OCIeI0BATEIbHOCTH.
O3HakOMJIEHHE C BBIUYKCICHHUEM CYMMBI OECKOHEYHOIO
YHCIOBOTO psiia Ha TMpPUMEpPE  BBIYUCICHUS  CYMMBI
OECKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKON TPOrPECCHH.
Pemenue 3amau  Ha npuMeHeHHe  (QOPMYIBI  CYMMBI
0ECKOHEYHO YObIBatoIIEel TeOMETPUYECKON MPOrPECCUH.

IIpouszBoaHas u ee

O3HaKOMIIEHHE C TTOHSTHEM TTPOU3BOTHOM.

N3yuenue wu ¢dopmynupoBaHHe €€ MEXaHHYEeCKOro |
reOMETPUYECKOT0 CMBICIIA, U3YUEHHE aJITOPUTMA BHIYUCIICHHUS
NPOM3BOJIHOM Ha TpUMEpe BBIYUCICHUS MTHOBEHHOM
CKOPOCTH U yTJI0BOro Ko3(ppuiimenta kacaTeabHOM.
CocraBieHue ypaBHEHHsI KacaTEIbHOU B 00IIEM BUJIE.
YcBoenne — mpaBun  guddepeHIMpoBaHMUs, — TaOJMIIBI
MIPOU3BOJIHBIX JJIEMEHTAPHBIX (YHKIUNA, TPUMEHEHHUE IS
muddepeHnupoBanus (QYHKIHUA, COCTABJICHHUS YypaBHEHUS
KacaTeJIbHOM.

W3ydenne TeopeM O CBS3M CBOWCTB QYHKIUU W
IPOU3BOIHOM, (POPMYITHPOBKA UX.

[IpoBeneHre ¢ TIOMONIBIO TMPOW3BOJHON HCCIEIOBAHUS
byHKIIMY, 3aTaHHON (HOPMYIIOH.

YcTaHOBNEHHE CBSI3U CBOMCTB (DYHKIIMHM M MPOU3BOJHON IO
uX rpauKam.

[IpumeHeHre TOPOM3BOJHOM UISI  pEIIEHHUs 3aJad  Ha
HAXOXKICHUE

HauMOOJBIIETO, HANMEHBIIETO 3HAYCHHWS W HA HAXOXKJICHHE

NpUMEHEeHHe KCTpEMYyMa
O3HaKkOMJICHHE C MOHSITUEM MHTErpaia U NepBOOOPA3HOM.
N3yuenne npaBusia BEIYUCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona—JleitOuuiia.
IlepBooOpa3Has Pemienuie 3a1a4 Ha CBSI3b MEPBOOOPA3HON U €€ MPOU3BOIHOM,

H HHTCIr'pall

BBIYMCJICHUE NIEPBOOOPA3HON ISl AAHHON (PYHKIIMH.




Pemenne 3aay Ha MPUMEHEHUE UHTErpaJia JJIsl BBIYUCICHUS
(U3HYECKUX BETUYHH M IUTOIa el

YPABHEHUSA U HEPABEHCTBA

YpaBHeHUSA U CUCTEMBbI
YPaBHEHUIA.
HepaBeHcTBa U CHCTEMBbI
HEPABEHCTB C ABYMH
nepeMeHHbIMH.

Pemenue panroHaabHbIX, UPPALMOHAIBHBIX, TOKA3aTEIBHBIX
U TPUTOHOMETPUYECKUX YPABHEHUN U CUCTEM.
Hcnonb3zoBaHue CBOWCTB U IpaUKOB PYHKIUHN JJIs1 PEIICHUS
ypaBHeHUH. [loBTOpeHME OCHOBHBIX IIPUEMOB pEILICHUSA
cucreM. Pelienue ypaBHeHUN ¢ IPUMEHEHHUEM BCEX IIPUEMOB
(pa3noXkeHus] Ha MHOXUTEJIN, BBEJCHUS HOBbIX HEU3BECTHBIX,
M0JICTAHOBKH, Tpa)uyecKoro MeTo1a).

Pemenue cuctem ypaBHEHHI € MPUMEHEHUEM pPa3IMYHbIX
cnoco6oB. O3HakoOMJIEHHE € OOIIMMHU BONPOCAMH PEIICHUS
HEPABEHCTB M UCIIOJIb30BAaHUE CBOWCTB U rpauKoB (HYHKIIHI
IpU pelIeHUH HEPABEHCTB.

Pemenue HepaBEeHCTB U CUCTEM HEPABEHCTB C MPUMEHEHHEM
Pa3JIMYHBIX CTIOCOOOB.

[Ipumenenne wmaTeMaTHYECKMX METOAOB ISl  pelIeHUs
coliepKaTelIbHbIX 3aJ]a4 M3 pa3IMYHbIX 00JlacTel HayKd H
npakTuku. MHTeprnpeTupoBaHue pe3yiabTaTOB C YYETOM
peabHBIX OrPAHUYECHHU.

3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEH U

CTATUCTHUKH

OcHOBHBIE NMOHATHSA
KOMOMHATOPUKH

N3yuyenue mnpaBuia KOMOMHATOPUKM M TPUMEHEHHE IIpH
pelIeHN KOMOMHATOPHBIX 3a]1a4.

Pemenrie KoMOMHATOPHBIX 3a7a4 METOJIOM Iiepebopa U IO
MPaBUITY YMHOXKEHHUS.

O3HakomIIeHHE C MOHSITHSIMU KOMOWHATOPUKH:
pa3MEIICHUAMH,  COYCTAaHUSIMHU,  TIEPECTAaHOBKAMU U
dbopMynamMu 1715t UX BBIYUCICHUS.

OObsicHeHHEe W TpUMEHEHHE (OpMyNT IS BBIYUCICHUS
pa3sMEIIeHU, NEPECTAHOBOK M COYETAHWM IIPU PELICHUU
3azay.

Oznakomiienne ¢ OuHOMOM HBIOTOHA M TPEYrOJbHUKOM
[Tackais.

Pemenune nmpakTuyeckux 3a1ad ¢ UCMOJIb30BAHUEM TTOHITHI U
IPaBWJI KOMOMHATOPHUKHU

JIeMeHThI TEOPUH
BEPOSITHOCTEM

N3ydyeHne  KJIAaCCHYECKOrO0  ONPEAEIIEHHUS  BEPOSATHOCTH,
CBOWCTB BEPOSITHOCTH, TEOPEMBI O CyMME BEPOSITHOCTEM.
PaccMoTpeHne  mpuMeEpOB  BBIYHCIIEHUS  BEPOATHOCTEM.
Pemnienue 3a/1a4 Ha BHIYMCIIEHUE BEPOSTHOCTEH COOBITHI

IIpeacraBiieHne JTaHHBIX
(Tadauubl, JUATPAMMBI,

rpadukn)

O3HakoOMJIEHHE C TPEACTaBICHUEM YMCIIOBBIX JAAHHBIX U HX
XapaKTEPUCTUKAMH.
Peniennie mnpakTHuecKUX 3ajJady Ha 0OpabOTKYy YHCIOBBIX




‘ JaHHBIX, BBIYMCJIICHUC UX XadPAKTCPHUCTHUK.

I'EOMETPUA

IIpsiMbIe U IVIOCKOCTH B
NPOCTPAHCTBE

@OopMyIMpPOBKA M NPUBEACHUE JIOKA3ATEIbCTB IPU3HAKOB
B3aUMHOI'O0  pACIIOJIOKEHUS  MPSAMBIX U INIOCKOCTEM.
Pacno3snaBanue Ha depTekax M MOJEIAX Pa3IMYHBIX CIIy4YacB
B3aUMHOI'O  pAaCIOJOKEHUS  NPSAMBIX U IUIOCKOCTEW,
apryMEHTUpPOBaHUE CBOMX CyxzacHUU. DopMynupoBaHue
ONpENENICHUI, TPU3HAKOB U CBOWCTB IMApPAJUIENbHBIX H
NEPNEHAUKYJISPHBIX IIJIOCKOCTEN, IBYTPAHHBIX W JIMHEMHBIX
YIJIOB.

BrlnonHeHne NoCTpoeHNs YrioB MEXKIY NPSAMBIMU, MPSIMOM
U IUIOCKOCTBIO, MEXAY IUIOCKOCTSMHM IO OINHUCAHUIO U
pacro3HaBaHUE UX HA MOJEISX.

[IpuMeHeHNE MPU3HAKOB U CBOMCTB PACIOI0KEHUS MPSAMBIX
Y TJIOCKOCTEN IIPH PELICHUH 3a1a4.

N300parkeHre Ha pUCYHKaX M KOHCTPYMPOBAHHE HA MOJEISAX
NEPNEHAUKYISAPOB M HAKIOHHBIX K TIUIOCKOCTH, HPSIMBIX,
NapaJUIeIbHbIX IUIOCKOCTEH, YIVIOB MEXIy MNOpsIMOM U
IUIOCKOCTBIO U 0OOCHOBAHKE TMTOCTPOCHHUS.

Pemenue 3amauy Ha BBIYKMCIIEHUE T€OMETPUUYECKUX BEITUYHUH.
OnucblBaHWE PACCTOSHUS OT TOYKM [JO IUIOCKOCTH, OT
IpPSAMOM 10 IUIOCKOCTH, MEXAY IUIOCKOCTSMH, MEXIY
CKPCIIMBAOIIUMUCA IPSAMBIMU, MEXAY NPOU3BOJbHBIMU
¢durypamu B mpoCTpaHCTRBE.

@opMyIMPOBaHUE U JIOKa3bIBAHME OCHOBHBIX TEOPEM O
paccTosIHUSX(TEOPEM CYIIECTBOBAHMUS, CBOMCTBA).
N3o00pakeHne Ha UepTekax U MOJCISIX PACCTOSHHUS U
000CHOBaHHUE CBOUX CyxKIeHui. OnpeneneHne U BbIUYUCICHUE
paccrosiHui B mpocTpaHcTBe. [IprMenenne dhopmyn U Teopem
IUTAHUMETPUH [T PELICHUs 3a/1a4.

O3HaKOMIIEHHE C TIOHATHEM NapaJIeIbHOTO MPOEKTHPOBAHUS
U ero cBoictBamu. Popmynuposanue meopemvl 0 HIOWAOU
OPMO2OHAIbHOU NPOEKYUU MHO20V20NbHUKA.

[Ipumenenue Tteopun [ OOOCHOBAHUS TOCTPOCHHU H
BBIYMCIICHUM.

ApPryMEHTUPOBAaHHE  CBOMX CYXJAEHHM O  B3aUMHOM
PaCIOIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP.

MHoOrorpaHHMuKH

Onucanue ©W  XapaKTepUCTUKA  PA3JUYHBIX  BHUJIOB
MHOTOTPAaHHUKOB, IEPEUYHUCIICHUE UX DJIEMEHTOB U CBOMCTB.
N3obpakxeHrne MHOTOTPAaHHUKOB M BBITIOJTHEHHUE ITOCTPOCHUS
Ha U300paKEHUSIX U MOJACISAX MHOTOTPAaHHUKOB.
Bpruuciienue  JIMHEMHBIX  BJIEMEHTOB W yIJIOB B
MIPOCTPAHCTBEHHBIX KOH(PUTYpaIUsAX, apryMEHTHPOBAHHE




CBOUX CYXXJICHUM.

XapakTepucTUKa W U300paK€HUE CEYECHMs, Pa3BEPTKU
MHOT'OI'PAHHUKOB, BBIYUCIICHUE TUIOIIALEH IIOBEPXHOCTEM.
[locTpoenne mnpocTedmMX CcedeHuid Kyba, MpPU3MBI,
nupamuabl.  [Ipumenenue (akToB W cBeoeHUH U3
IIJJAHUMETPUH.

O3HakoMJIeHHE C BUJAMH CUMMETPUM B IIPOCTPAHCTBE,
dbopmynupoBaHue OIIpEICIIEHUMN 151 CBOMCTB.
XapakTepucTUKa CUMMETPUH TEJI

BpAILlCHUSI © MHOI'OTPaHHUKOB.

[IprMmeHeHue cBOMCTB CUMMETPUH IIPU PELLICHUU 3a/ay.
Hcnonb3zoBanue npuoOpeTEHHBIX 3HAHUHN JIJIs1 UCCIIEA0BAHMS
Y MOJICJIMPOBAHUS HECIIO0KHBIX 3a1a4.

N306paskeHrie OCHOBHBIX MHOTOTPAHHUKOB W BBIMOJIHEHUE
PUCYHKOB 110 YCJIOBUSIM 3a]1a4.

TeJia 1 MOBEPXHOCTH
BpalllecHU S

O3HakoMJIEHHE C BUJAMH TeJl BpalieHus, GOopMyIupOBaHUE
UX OIPENICIIEHUN U CBOWCTB.

DopMyJIMPOBAHUE TEOPEM O CEUCHHMM Iapa IJIOCKOCTHIO U
MJIOCKOCTH, KacaTelbHOU K cdepe.

XapakTepucTUKa H HW300pakKeHWE TeJl BpaIlCHHS, UX
pa3BEPTKHU, CCUECHHUS.

Pemenne 3a1a4 Ha NOCTPOECHUE CEYECHUM, BBIYMCIICHUE JIJIUH,
paCCTOSHUM, YIJIOB, N [IpoBenenue
JIOKA3aTEJIbHBIX PACCYKICHUM MPHU PEIICHUH 3a1a4.
[IpumMeHeHne CBOWCTB CMMMETPUU NPU PEIICHWH 3a]a4 Ha
TeJa BpalleHus, KOMOMHAITHIO TEll.

N3o0pakeHne OCHOBHBIX KPYIJIBIX TEJI U BBIOJTHEHUE
PUCYHKA I10 YCJIOBHUIO 3aJ]a4H.

HN3mepenust
B reOMeTpuM

O3HakoOMJIEHHME C IIOHATHAMH IUIOMAAM U 00BbeMa,
aKCHUOMaMHU U CBOMCTBaMHU.

Koopaunatel
U BEKTOPBI

O3HakoMJIEHHE C MOHSATHEM BeKTopa. M3ydyeHue aexkapToBOit
CHCTEMBl KOOPAMHAT B MPOCTPAHCTBE, IOCTPOCHUE IO
3aJJaHHBIM KOOPAMHATAM TOYEK M IUIOCKOCTEH, HAXOXKJICHUE
KOOPAMHAT TOYEK.

HaxoxaeHnue ypaBHEHH OKPY>KHOCTH, C(HEphI, TUIOCKOCTH.
Brruncnenne paccTossHAN MEXy TOUKAMMU.

N3ydeHue CBOMCTB BEKTOPHBIX BEJIMYMH, ITPABUII PA3JIOKEHHS
BEKTOPOB B TPEXMEPHOM ITPOCTPAHCTBE, TPABUII HAXOXKIACHUS
KOOPAMHAT BEKTOpA B MPOCTPAHCTBE, NpPaBUI JIEHUCTBUU C
BEKTOPaMH, 33 IaHHBIMHA KOOPIMHATAMM.

[IpumeHeHne Teopuu MpU PELIEHWH 3aJad HA JCUCTBUSA C
BEKTOPaMH.

N3yyeHne CKaJIsIpHOTO MPOU3BENCHHSI BEKTOPOB, BEKTOPHOTO




ypaBHEHUS NPAMON U IUIOCKOCTU. [IpumeHenue teopuu npu
pelIeHUH 3aJa4 Ha JIEUCTBHUS C BEKTOpaMH, KOOPIMHATHBIN
METOJ, NPUMEHEHUE BEKTOPOB IS BBIYUCIICHUS BEJIUYUH
YIJIOB U PACCTOSTHUN.

O3HakOMJIEHHE C 10Ka3aTebCTBAMU TEOPEM CTEPEOMETPUU O

B3aMMHOM  pPACIIOJOKCHUN  IIPSAMBIX H IUIOCKOCTEM €
HCIT0JIb30BAaHHUECM BCKTOPOB.

9. YYEBHO-METOANYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECHHEYEHUE ITPOT'PAMMBI YYEFEHOM
JANCIUIIVIMHBI «<MATEMATHUKA»
Peanuzanus nporpaMmbl JUCHUILIMHBI TpeOyeT Haiauuus ydeOHOro KaOuHeTa
«MatemaTHkay, IpelyCMOTpeHa AUCTAaHLMOHHAs gopma (paboTa uepe3 MHTEpHET

PECYPCHI_H T.11.)

O6opynoBaHue yuyeOHOTO KaOWHETa:

IMOCaJOYHBIC MCCTA 110 KOJIMYCCTBY 06yqa10111plxc51;

pa6oqee MCECTO IIPCTIOaaBaTCIIA,

JIOCKA;

KOMIUIEKTHI 3JIEKTPOHHBIX YU4€OHBIX TOCOOHUI;
Texuuueckue cpeacta oOydeHUs:

- Paboune mecra cTyieHTOB

- MynpTumMennanpoexTop

- IIpoeKuHOHHBIN KpaH

- Cpencrta tenekommyHukanui (JIokanpHas ceTb KOJUIEAXa)

CpenctBa 00y4YeHHWS TpPU JTUCTAHIIMOHHOW ¢dhopMe (HOPMATHBHO-CIIPABOYHAS
JUTEepaTypa, KOMIUICKT IIJIAKaTOB, TEMAaTUYECKHWX CTEHJOB, HWHCTPYKIIMOHHBIC
CTE€HJbI, MYJbTUMEIUNHBIA KOMIUIEKC. JIOKaIbHAsI CETh KOJUIEIKA, MPOrPaMMHOE
obecricueHue oOmero u mnpodecCHOHANBPHOTO Ha3HAYCHUS, KOMIUICKT Yyd4eOHO-
METOJIMYECKON JIOKYMEHTAITUH. )

B YCIOBHAX TUCTAHINOHHOI'O 06yquH;1:

- MHCTPYKTaX U BblJaya 3aJaHus TPOU3BOJUTCS HA DJJIEKTPOHHOM pecypce
KOJUIC/TKA;

- oOpaTHas CBsI3b M KOHCYJbTAI[MM OCYIIECTBJISIOTCS Ha JJIGKTPOHHOM pecypce
KoJuieka u SKype.




- BBITIOJIHEHHBIE 3aJ]aHUs XPAHSTCS Ha SJIEKTPOHHOM pecypce B pasjesie hu3ydyaeMou
JUCHUTLUIAHBL;

- KOHCYJIbTAIUs, 3a4eT WM YK3aMEH OCYIIECTBIICTCS B hopMe TeIeKOH(DEPEHIH B
nporpamme Z0om.

JIUTEPATYPA

OcHoBHas:

1. Anrebpa u Havayia mateMmarnueckoro aHanmsa. 10-11 kmaccer [Tekcrt]: yueOHOe
nocodue/ A. H. Konmoropos [u np.]; mox pea. A. H. Konmoroposa. - 26-¢ u3n. -
M.: [Ipocsemenue, 2018. - 384 c.: uB. Ui

2. bammako, M. 1. Marematuka [Tekct]: yuebnux/ M. U. bammakos. - 2 u3sn.,
crep. - M.: KHOPYC, 2017. - 394 c.: un. - (Cpegnee mnpodeccroHaibHOE
oOpazoBaHue).

3. bammakoB, M. 1. Martematuka [TekcT]: yueOHUK ISl CTYyIEHTOB YUYpPEKJICHUN
CIIO/ M. N. bamMakos. - 6-¢ uza., ctep. - M.: Akagemus, 2019. - 254 c.: us. wi. -
(ITpodeccuonanbHoe 0Opa3zoBaHueE).

4. bammakoB, M. U. Maremaruka. 3amaunuk [Tekcrt]: y4eOHUK ISl CTYJIECHTOB
yupexaenuin CI10 / M. U. bammakos. - 5-e u3z., crep. - M.: Axanemus, 2018. -
416 c.: un. - (IlpodeccuonanpHOEe 0Opa3oBaHue).

5. boromonoB H. B. Ilpaktuueckue 3aHATHsS no Marematuke. B 2 4. [Tekcr]:
yaeoHnoe nocodue mist CI10/ H. B. boromomnos. Y. 1. - 11-e u3z., nmepepad. u nor. -
M.: FOpaiit, 2019. - 327 c.: un. - (Ilpodeccruonansuoe o6pazoBaHue).

6. boromonoB H. B. Ilpaktuueckue 3anatuss nmo marematuke. B 2 4. [Tekcr]:
yaeoHnoe nocodue st CI1O/ H. B. boromornos. Y. 2. - 11-e u3z., nepepad. u jor. -
M.: IOpaiit, 2019. - 252 c.: un. - (IlpodeccuonanpHOEe 0Opa3oBaHUE).

7. I'puropees, C. I'. Marematuka [TekcTt]: yueOHUK JUIsl CTYACHTOB YUYPEKICHUMN
CIIO / C. T'. I'puropses, C. B. Uponruna; nox pexa. B. A. I'ycesa. - 14-e usn., crep.
- M.: Akagemus, 2019. - 416 c.: uB. wi. - (Ilpodeccuonansaoe oOpazoBanue).

JlonmosiHMTEIBLHAA:

1. Anrebpa u Havana Marematudeckoro ananu3za. 10-11 kmaccer [Tekct]: yueOHHMK
U1 00Imeo0pa3oBaT. yYpeKACHUH C MNpWI. Ha SJCeKTpoH. Hocutene/ A. H.
Konmoropos, A. M. Abpamos, 10. I1. dynuunes; pen. A. H. Konmoroposa. - 21
n3a. - M.: [Ipoceemienue, 2012. - 384 c.: u.

2. T'eometrpusa. 10-11 . [Tekcr]: ydeOHuK 1 oOmieoOpa3oBaT. yUpeKICHHI:
6a3oBbiit U npoduibHbI ypoBHM/ JI. C. Atanacsn, B. @. byry3os, C. b. Kagomiies.



- 19 u3n. - M.: IIpocsenienue, 2010. - 255 c.: wi. - (MI'Y-mkoue).

3. Hanasn, A. A. Marematuka [Tekct]: yueObuuk/ A. A. Jlamasu. - 2 uzn. - M.:
®opym, 2010. - 544 c. - (IIpodeccuonanbHOe 00pa30BaHUE).



	Рассмотрено на заседании кафедры/П(Ц)К общеобразовательных и гуманитарных дисциплин

		2021-10-04T14:48:24+0700
	ГБПОУ НСО "НОВОСИБИРСКИЙ ПРОФЕССИОНАЛЬНО-ПЕДАГОГИЧЕСКИЙ КОЛЛЕДЖ"




