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[Iporpamma pazpaboTana:

— B COOTBETCTBHU C (eAepaibHBIM TOCYAAPCTBEHHBIM CTAHIAPTOM CPEIHETro
npodeccuonanmbHoro obpaszoBanus 43.02.13. «TexHONOTHS TAPUKMAXEPCKOTO
HCKYCCTBa,

— B COOTBETCTBUU C (peicpalbHbBIM T'OCYAAPCTBEHHBIM 00pa30BaTEIbHBIM
CTaH/IapTOM CPEIHEro o0IIero 0Opa3oBaHus,

— B COOTBETCTBMU C PexkoMeHmanusMu TO OpPTaHM3AlMU TOIYYEHHUS] CPEIHEro
oO1ero oOpa3oBaHusl B Mpejeiaax OCBOEHUs 00pa30BaTENbHBIX MPOrPAMM CPEIHETO
npodecCHOHAIBHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO OOIEro oOpa3oBaHUs C
y4eToM TpeOoBaHHH (efepanbHbIX TOCYIaPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB
U ToJlydaeMod mpodeccur WM CHEUAIbHOCTA CPEIHEr0 MPOPECCHOHAIBHOIO
oOpazoBanus (mucbMo JlemaprameHTa TOCYJAapCTBEHHON NOJUTHUKUA B cdepe
noarotoBku padbouux kaapoB u IO Muno6pnayku Poccun ot 17.03.2015 Ne 06-
259) (8 peo. 20172.),

— ¢ yueroM [IpumepHOIl OCHOBHON 00pa30BaTENbHON NPOrpPaAMMBbI CPEIHETO
oOmero oOpa3oBaHusi, OJOOpPEHHOW  pemieHueM  (enepanbHOro  ydeOHO-
METOJUYECKOr0 OOBEIUHEHUSI O O0O0IeMy 00pa30BaHUIO (ITPOTOKOJ OT 28 HIOHS
2016 r. Ne 2/16-3),

— Ha ocHoBe [lpumepHoii mporpamMmbl 001I€00pa3oBaTeIbHON  y4eOHOM
aucuumiiueel - «Marematuka»  Juis Ipo(ecCHOHANIbHBIX  00pa3oBaTEIbHbBIX
OpraHM3aluii, peKOMEeHJOBAaHHOH (eaepaabHbIM TOCYAapCTBEHHBIM aBTOHOMHBIM
yupexaeHnem «DenepanbHbli MHCTUTYT pa3BuTus oopazoanusi» (IIpotoxon Ne 3 ot
21 urons 2015 r., per.Homep peuensuu 377 ot 23 uronst 2015r. ®I'AY «DHUPOy») (B
pen. 2017r.),

— B cooTrBercTBUM ¢ yudeOHbIM muianoM ['AIIOY HCO «HoBocubupckuii
KOJIJIEIIK MTapHKMaXepCKOro NCKYCCTBaY.

ITporpaMMa paccMOoTpeHa Ha  3ac€JaHUM  METOJMYECKOW  KOMMCCHHU
npenojaBarened yuyeOHbix aucuumuind 30 asrycta 2019r. (IIportokon Nel),
PEKOMEHI0BaHa JIJIsl MPaKTUYECKOTO MPUMEHEHHS B y4eOHOM IMpoliecce.
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MNOACHUTEJIBHASA 3AIITMCKA

PaGouass mporpamMma  oOmieoOpa3oBarebHOM  y4eOHOM  JUCHMIUIMHA
«Marematuka: anrebpa ¥ Hayajga MaTEMaTUYECKOIO aHaliM3a; TeOMETpHs» (l1anee —
«MaremaTuka») npenHazHadeHa i u3yudeHuss marematuku B ['AIIOY HCO
«HoBocuOUpCcKkuit  KOMJIEMK  MAapUKMaxepcKOro  HCKYCCTBa»,  peaju3yroIIeM
oOpa3oBaTeNpbHyI0  MPOTpaMMy CpEAHEro oOIero oOpa3oBaHHs B Mpeaenax
OCBOEHHMS IMPOrpaMMbl MOJATOTOBKHM crennanuctoB cpeasero 3seHa (IINICC3) mo
cnermanbHOCcTH CITO 43.02.13. «TexHonorus mapuKkMaxepckoro NCKycCcTBay Ha 0ase
OCHOBHOTO 00111eT0 00pa30BaHUsI.

PaGouass mporpamma paspabotana Ha ocHOoBe TpeboBanuit ®I'OC cpemnero
oO1ero 00pa3oBaHus, MPEIBSABIAEMbIX K CTPYKTYpE, COJACPKAHHUIO U pe3yJibTaTaM
OCBOCHMSI  y4yeOHOM  gucuuruimHbel  «Maremaruka», B COOTBETCTBUU  C
PexomeHmanusiMu MO OpraHU3AlMK TOJYYEHUs CPEIHEro oO0Iiero oOpa3oBaHUs B
Ipeaenax OCBOCHHS 00pa3oBaTENbHBIX MPOrPaMM CPETHEro MPOQPEeCCHOHATBHOIO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs C Y4YETOM TpeOOBaHMIA
denepanbHbIX TOCYAApCTBEHHBIX OO0pPa30BaTENIbHBIX CTAHIAPTOB U MOJy4aeMOU
npodecCud WM CHEHMATBHOCTH CpPEeIHEro mnpodecCHOHATBLHOrO 00pa30BaHuUs
(muceMo JlemapTaMeHTa TOCyAapCTBEHHOM MOJUTHUKHU B c(epe MOArOTOBKU paboymx
kagpoB u JIIIO MunoOpHayku Poccum ot 17.03.2015 Ne 06-259), ¢ yuerom
[IpumepHOii  OCHOBHOM  00Opa3oBaTEIbHOW  MPOTPaMMbI  CPEIHEro  OOILEro
oOpa3oBaHus, OJOOpPEeHHON pemieHueM (deaeparbHOro y4eOHO-METOIUYECKOTO
0o0beIMHEHUS 110 0011IeMy 00pa3oBaHuIo (TPoToKoJ OT 28 utoHsa 2016 r. Ne 2/16-3).

Conmepxanne mporpammbl  «MaTemaTHKay HampaBlIeHO Ha JIOCTHXKEHUE
CIICIYIOIINX LEIICH:

« obecrieueHre chOPMUPOBAHHOCTH MPEJCTABICHUN O COLUAIBHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpax CTAHOBJICHUS MATEMAaTHKH;

o obecrieueHre CHOPMUPOBAHHOCTH  JIOTUYECKOTO,  AITOPUTMUYECKOTO U
MaTEMaTUYECKOTO MBIIILJICHUS;

« obecrnieueHre cHOPMUPOBAHHOCTH YMEHUN TPUMEHSTH TOJIYYCHHBIC 3HAHUS TIPU
PEIICHUH Pa3INYHbIX 33]1a4;

o oOOecrieueHrue C(HOPMUPOBAHHOCTU MPEACTABICHUNA O MaTEMAaTHKE KaK YacTu
OO0IIIeueIOBEYECKON KyJIbTyphl, YHUBEPCATBLHOM SI3bIKE HAYKH, ITO3BOJISIFOIIEM
OTHCHIBATh M U3y4aTh PEAbHBIC MPOIIECCHI U SIBIICHUSI.

B paGouyro mporpamMmy BKJIIOYEHO COJEp)KaHHE, HANpaBIEHHOE Ha
dopMupoBaHHE Yy CTYICHTOB KOMIIETCHIIMNA, HEOOXOAMMBIX MJisi KadeCTBEHHOTO
ocBoenus [IIICC3 na 6a3e 0CHOBHOTO 00111er0 00pa30BaHusl C MOJIYYEHHUEM CPETHETO
oO1ero o6pa3oBaHwsl.

PaGouast mporpamMmMa MOKET HCIOJIB30BATHCS JIPYTUMHU MPO(ECCHOHATEHBIMU
00pa3oBaTeNbHBIMU OPTaHU3AIUSIMH, PEATH3YIONTUMU 00pa30BaTEIbHYIO TPOTrPaAMMY
cpeaHero oomiero oopasoBanus B npeaenax ocsoenus [TTICC3.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIHUITIJIAHBI
«MATEMATHUKA: AJITEBPA U HAUYAJIA MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUS

Matematuka ABJISIETCS byHIaMeHTaIbHON 0011e00pazoBaTENbHON
TUCITUTUTMHOM  CO  CJIOKUBIIMMCS ~ YCTOMYMBBIM ~ COJCP)KaHUEM W OOIIMMH
TpeOOBAHUAMU K MTOATOTOBKE 00YyUAIOIINXCSI.

B T'AIIOY HCO «HoBocuOupckuii KOJJIEHK MapUKMaXepCKOTO HCKYCCTBa»
U3yYeHUE MaTEMaTUKH UMEET CBOM OCOOCHHOCTHM B COOTBETCTBHHM C COILIMAJIbHO-
HAKOHOMUYECKUM MpoduiieM npodhecCuoHaATBLHOTO 00pa30BaHUs.

ITpu OCBOCHUH CIIELIMAJILHOCTHU CIIO 43.02.13 «Texnonorus
MapUKMaxepCcKOro HCKYCCTBa» MaTeMaTUKa M3ydaeTcs Kak NpoduibHas ydeOHas
JTUCIUIUINHA, YUYUTHIBAIOIIAs CEM(pUKY OCBAUBAEMON CTIEIIMAILHOCTH.

OT0 BBIpaXkaeTcsi B COJACPNKAHUU OOyUEHHUS, KOJIMYECTBE YacOB, BBIACIISIEMBIX
Ha HW3Y4YCHHUE OTIEIBHBIX TEM IIPOTrpaMMbl, TIIyOMHE WX OCBOCHHUS CTYACHTAMH,
oObeMe W  XapakTepe TMPAKTHYECKUX  3aHATHH, BHUAAX  BHEAYJAUTOPHOU
CaMOCTOSTENIbHON pabOThI CTYIEHTOB.

OOmue menu M3ydeHUS MaTEMaTUKH TPATUIIMOHHO PEATH3YIOTCS B YETHIPEX
HaIpaBJICHUAX

1) obriee mpecTaBiaCHUE 00 UIACSIX U METOIaX MaTEMaTHKU;

2) MHTEIICKTyalIbHOE Pa3BUTHC;

3) oBnajicHUE HEOOXOJUMBIMU KOHKPETHBIMH 3HAHUSIMHU U YMCHUSIMH;

4) BOCIIUTATEIIbHOE BO3/ICHCTBHE.

[Tpodunuzanus neneit MaTeMaTuueckoro o0pa3oBaHus OTpakaeTcsi Ha BEIOOpE
IPUOPUTETOB B OpraHU3aIMKM YU4eOHOU JIeaTeNbHOCTH oOydaronuxcs. Beioop meneit
CMEIIaeTCsl B MpParMaTUYECKOM HAIpaBICHUHU, MPEAYCMATPUBAIOIIEM YCHICHUE U
pacHIMpeHne MPUKIATHOTO XapaKTepa W3Y4YeHUsT MAaTeMAaTUKH, MPEUMYIIECTBEHHON
OpHEHTAIINX Ha aJITOPUTMHYECCKUI CTHIIb IO3HABATEIPHON JEATEIHHOCTH.

N3yuenne marematuku Kak npoduiabHON 001eoOpa3oBarebHOl yueOHOH
TUCITUTUIMHBI, YYHUTHIBAIOIICH CHEU(PUKY OCBAaWBAEMOW CTYICHTAMH CIICIIAAIIh-
HOCTH, 00€CIICUNBACTCH:

e BBIOOPOM Pa3TUYHBIX MOIXO0I0B K BBEACHUIO OCHOBHBIX TIOHSITHIA,

o (GOpMUPOBAHUEM CHCTEMBI YUeOHBIX 3aJaHui, obecrieunBaronX 3PheKTUBHOE
OCYIIECTBIICHUE BEIOPAHHBIX 1IEJIEBBIX YCTAaHOBOK;

« o0oraieHueM CreKTpa CTUjiel yueOHON JAESTENBHOCTH 3a CUET COTJIaCOBAHUS C
BEYIIUMH JCSITEIBHOCTHBIMU XapaKTEPUCTHUKAMU BhIOpaHHOU mpodeccun / crenu-
AITBHOCTH.

[IpodunbHas cocraBusitomas OTpakaeTcs B TpeOOBaHUAX K TOJTOTOBKE
00y4Jaronmxcs B 4acTH:

o 0OmEH CHUCTEMBI 3HAHWM: COJEPKATENbHBIE TPUMEPHI  HCIIOIH30BAHUS
MaTEMaTHICCKUX UIACH U METOJOB B PO(heCCHOHATBHOM JIeATeTLHOCTH,

o YMEHHUH: pa3muuue B YypOBHE TpPEOOBAaHWA K CIIOKHOCTH TPHUMEHSIEMBIX
aNTOPUTMOB;

o TIPAKTUYECKOTO  HCIIOB30BAaHUS MPUOOPETEHHBIX 3HAHUH W  yMEHUM:
WHIUBUYAIBHOTO YYEOHOTO OIbITa B IOCTPOCHHHM MAaTEMaTHYEeCKUX MOJISTCH,
BBITIOJTHEHUH HUCCIIEA0BATEIIbCKUX MTPOCKTOR.



Takum  oOpa3zoMm, peanu3anusi COACpKaHUS  Y4YEOHOM  JAMCIMIUIMHBI
OPUEHTHPYET Ha MPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK YUEOHOU
paboThI, 3aBUCAIINX OT COIMATBHO-KOHOMUYECKOTO MPOGUIs, MOTYyUYEHHUS OIbITa
WCITOJI30BAHUS MAaTEMATHKHU B COICPKATEIBHBIX ¥ IPO(HECCHOHATHFHO 3HAYMMBIX JIIsI
OyIyImMX TEXHOJIOTOB CHUTyalMsX IO CpaBHEHUIO C (HOPMaTbHO-YPOBHEBBIMH
PEe3yIbTAaTUBHBIMHU XapaKTEPUCTUKAMH OOyUCHHUS.

Conepxkanre y4eOHOW NUCHMIUIMHBI Pa3pabOTaHO B COOTBETCTBHH C
OCHOBHBIMHU COJICPKATEIBHBIMU JIMHUAMHA O0YUEHUSI MaTEeMATHKE:

o anreOpandyeckasl JUHUS, BKJIIOYAIONIAs CHUCTEMATH3allMI0 CBEJECHUN O 4uciax;
U3y4YeHHUE HOBBIX U 0000IIEHNE paHee N3YUYEHHBIX onepaluid (BO3BEACHUE B CTEIICHb,
U3BJICUEHUE KOpHS, JorapupMHUpOBaHUE, CHUHYC, KOCHHYC, TaHT€HC, KOTAHTE€HC U
oOpaTHBIE K HUM); U3yUYE€HHUE HOBBIX BUJOB YMCIIOBBIX BBIPAXKEHUN U (GOPMYIT; COBEP-
[ICHCTBOBAHUE MPAKTUYECKUX HABBIKOB U BBIYUCIUTEILHOU KYJIbTYpbI, PACIIUPEHUE
¥ COBEPIICHCTBOBAHMUE alreOpanuecKkoro ammapara, copMHUpOBAaHHOTO B OCHOBHOM
IIIKOJIE, U €r0 MIPUMEHEHNE K PEIICHII0 MaTEMaTHYECKUX U TPHUKIIAIHBIX 33149,

o TEOPETHKO-QYHKIIMOHANbHAS JIMHUSA, BKJIIOYAIONMAs CHUCTEMATH3AlHMI0 U
paciMpeHne CBEICHHA O (YHKIHSIX, COBEPIICHCTBOBAaHHME TpadUUYECKUX YMEHHI;
3HAKOMCTBO C OCHOBHBIMH HJICSIMH W METOJAMH MaTeMaTHYEeCKOTO aHalni3a B
o0beMe, TO3BOJIAIONIEM HCCIEOBaTh dJEMEHTapHbIe (QYHKIMA ¢ peIiarh
MIPOCTEUIIINE TeOMETPUIECKrE, (PU3UIECKUE U IPYTHUE TPUKIIATHBIC 3a/1a4H;

o JIMHUSA YPaBHEHUN M HEPABEHCTB, OCHOBaHHAsl Ha MOCTPOCHUU U MCCIICIOBAHUU
MaTEMaTUYECKUX MOJENIeH, MepeceKaroniascs ¢ anreOpandeckodl U TEOPETHKO-
(GYyHKUIMOHATBHOM JMHUSMU W BKIIOYAIOIIAs pPa3BUTHE M COBEPIICHCTBOBAHUE
TEXHUKU anredpandeckux mpeoOpa3oBaHuil i PEIICHUS YpaBHEHUN, HEPABEHCTB U
cucteM; (QopMUpOBaHUE CIOCOOHOCTH CTPOUTH M MCCIENOBaTh MPOCTEHIINe
MaTEMaTUYECKUE MOJEIN MPU PEIICHUH MPUKIATHBIX 3a7ad, 3a/1ad U3 CMEKHBIX H
CHeIUaIbHBIX JUCITUILINH,

o TEOMETpPHYECKas JIMHWS, BKJIIOYAIONIAs HATJSAIHBIC TPEJACTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTYypax W W3YYCHHE MX CBOWCTB, (DOPMHPOBAHWE U PA3BUTHC
MPOCTPAHCTBEHHOTO  BOOOpaKEHMS,  pPa3BUTHE  CIOCOOOB  T€OMETPUUYECKUX
U3MEPECHHM, KOOPIUHATHOTO W BEKTOPHOTO METOJIOB JUIS PEIICHHUS] MAaTEMaTHIECKUX
Y TIPUKJIATHBIX 337124,

e CTOXACTHYECKas JUHHUS, OCHOBAHHAS Ha pPa3BUTUHM KOMOWHATOPHBIX YMCHHA,
MIPE/ICTABIICHUI O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKPY>KaIOIIEro
MUpa.

Paznensr  (Tembl), BKJIIOUCHHBIE B COAEp)KaHUE YYCOHOM JAUCIUTLIMHEI,
SABJISIFOTCSL OOIMMHM JJisi BceX npoduieil mpodeccuoHaabHOoro o0pa3oBaHus U TPH
BCEX OOBeMax Y4eOHOTO0 BPEMEHH HE3aBUCHUMO OT TOTO, SIBIISCTCS JIM ydeOHas
nucnuIuimHa « MatemaTrkay 0a30BOM WIIH MPO(HIIBHOM.

B pabouemM TemMarWueckoM IIJaHE TPOTPaMMBl yYeOHBIM  MaTepuan
IIPE/ICTaBIICH B (pOpMe Yepeayromerocsi pa3BepThIBaHUS OCHOBHBIX COJIEP)KATECIIbHBIX
TuHUM (anreOpandeckoil, TeopeTUKO-(PyHKIIMOHAIBbHON, YpaBHEHUI W HEPaBEHCTB,
TCOMETPUYECKON, CTOXAaCTHYECKOM), YTO TIO3BOJISIET THOKO WCIIOJIB30BaTh HX
pacnoyio)KeHUEe M B3aMMOCBSI3b, COCTABIATH pa0OUYMi KaJeHIApHBIA IUIAaH, IO-
pazHoMy uepeayss y4yeOHble TeMbl (TJIaBbl Y4eOHMKA), YYHMTBIBasi COILMAIBHO-
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SKOHOMMYECKUN TTPoduiIb NMpodhecCHOHAIBHOTO 00pa30BaHus, CIeIU(UKY OCBarBae-
moit cneruanbHocTH CIIO, TyOmMHY W3ydeHus maTepualia, YpPOBEHb IMMOJATOTOBKH
CTYJICHTOB TIO TIPEAMETY.

[Ipy w3ydyeHUM TEeM BBINOJHSAIOTCA pa3IUYHbIe YydyeOHbIE 3aJaHuf,
HarpaBJeHHbIC Ha (OPMUPOBAHWE HABBHIKOB IO PEIICHHUIO 33/Ja4 W MPUOOpETEHUE
OTIBITA CAMOCTOSITEILHOM pabOTHI.

N3yuenne o06meoOpa3oBaTeIbHON yYeOHOM TUCIUIIIMHBI «MaTeMaTHuKa»
3aBepIIaeTcs IMOJIBEJICHUEM HUTOTOB B (popMe dK3aMeHa B paMKax IPOMEKYTOUHOMN
aTTecTalluM CTyAeHTOB B mpolecce ocBoenus [ITICC3.

B pasnene mporpammel «CoaepikaHue y4eOHOM AMCIUILIMHBD) KYyPCHBOM
BBIJICJICH MaTepUall, KOTOPBIN MPU U3YYECHUH MaTEMaTUKH Kak MPpoGUiIbHONU yueOHOM
JTUCHUTUIMHBI, KOHTPOJIIO HE MOJJICKHUT.

MECTO YUYEBHOMH JUCHUNJIAHBLI B YYEBHOM ILVIAHE

VYyeOnass gucnuminHa «MaremaTuka: anredpa M Hayala MaTeMaTH4eCKOro
aHaJli3a; TEOMETPHs» SBISETCS Y4EOHBIM MPEAMETOM O0s3aTeIbHONW IpeIMETHOU
obnactu «Maremaruka u uapopmatuka» ®I'OC cpennero obmero 0opazoBaHusl.

B TI'AIIOY HCO «HoBocubupckuii KoJiemk MapukMaxepckoro UCKyCCTBay,
peasnzyronieM o0pa3oBaTelIbHYI0 MPOrpaMMy CpeIHEro oOmiero oOpa3oBaHHs B
npenenax ocBoeHus IIIICC3 nHa 6aze ocHOBHOro oOmiero oOpa3oBaHMs, ydeOHas
nucuuiuinHa «MatemaTukay u3ydaeTcs B oOlIeoO0pa3oBaTeIbHOM IHUKIIE Y4EOHOTrO
mana [ITICC3 ¢ nonyyenuem cpeiHero ooiiero oopa3oBaHusl.

B yueOnom minane [MIICC3 yueOHas auciuminHa «MaremaTukay BXOJIUT B CO-
cTaB o0O0muUX 001eo0pa3oBaTeNbHbIX YYEOHBIX JIUCUUIUIMH, (POPMHUPYEMBIX U3
o0sa3aTenbHbIX npeameTHbix obnacteit @I'OC cpegnero obuiero oOpa3zoBaHusd, AJis
cneruanbHocTi CIIO «TexHonorus napukMaxepckoro HCKyCcCcTBay.

PE3YJbTATHI OCBOEHUSA YYEFHOM JUCIUILIAHBI

OcBoeHue cojepkaHus y4eOHOU JUCHHUIUIMHBI «MaTeMaTukay oOecreuynBaeT
JOCTUKEHUE CTYJEHTAMHU CIICYIONIUX pPe3)Ibmamos.
o JIUYHOCHHDBIX:

~ c(OpMHUPOBAHHOCTh TMPEJCTABICHUN O MaTEeMaTUKE KaK YHHBEPCAIbHOM
SA3bIKE HAYKH, CPEACTBE MOJCIUPOBAHUS SIBJICHUWA U MPOLECCOB, UIIESIX U METOJAX
MaTeMaTHKH;

~ TMOHHMMAaHUE€ 3HAYMMOCTU MAaTeMaTUKH I HAyYHO-TEXHUYECKOIO Mporpecca,
c(hOpPMHUPOBAHHOCTh OTHOIICHMSI K MaTEMaTHKEe KaK K YacTH OOIIe4YeI0oBeueCKOn
KYyJbTYphl 4€pe3 3HAaKOMCTBO C HCTOPUEH pa3BUTHS MAaTEMAaTHUKH, SBOJIOIUEH
MaTEMaTHYECCKUX UOCH;

~ Pa3BUTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUs,
AITOPUTMUYECKON KYJIbTYphbl, KDUTUYHOCTH MBIIIJICHUS HAa YPOBHE, HEOOXOIUMOM
st Oyayiient npoecCUOHAIBHOM JEATeIbHOCTH, IS MPOJOJDKEHHST 00pa3oBaHus U
caM0o00pa30BaHuS;

~ OBJIQJICHUE MATEMATHUYECKUMH 3HAHUSIMU U YMEHUSIMHU, HEOOXOIUMBIMH B T10-
BCEIHEBHOM KU3HM, JJI1 OCBOCHHSI CMEXHBIX €CTECTBEHHO-HAYUYHBIX NUCIUIUIMH U



JUCIUIUIMH MPOQPECCHOHAIBHOTO IIUKJIIA, JJIS MOJy4YyeHus oOpa3oBaHUs B 00JaCTsX,
He TPeOYIOMUX YrTyOJIeHHOW MaTeMaTUIeCKON MOATOTOBKY;

~ TOTOBHOCTH Y CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CAaMOOOPa30BaHUIO,
Ha MPOTSDKEHHHM BCEH KU3HU; CO3HATEIbHOE OTHOLIEHWE K HENpPEepPhIBHOMY 00-
PA30BaHMUIO KaK YCIOBHIO YCHEIIHOW MNPO(heCCHOHATHHOM W OOIIECTBEHHOW mesi-
TEJIbHOCTH;

~ TOTOBHOCTH M  CIIOCOOHOCTP K  CAaMOCTOSITEIbHOM  TBOPYECKOW U
OTBETCTBEHHOM JEATEIBHOCTH;

~ TOTOBHOCTh K KOJIJIEKTUBHOW paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU B
o0pa3oBarenbHOM, OOIIECTBEHHO MOJIE3HOU, Y4eOHO-UCCIeI0BATENBCKON, MPOCKTHOM
U JPYTUX BUJAX JACSATEIbHOCTH;

~ OTHOIIEHUE K NMPOPECCHOHANIBHON NEATEILHOCTH KaK BO3MOXKHOCTH Y4acTus
B pELIEHUWU JIMYHBIX, OOIIECTBEHHBIX, T'OCYJApPCTBEHHBIX, OOIICHAIMOHAIBHBIX
npo0dJieM;
o MEemanpeomMemHublx:

~ YMEHHE CaMOCTOATEIBHO ONPENEATh LENU JEATEIbHOCTH W COCTaBIATH
IJIaHbl  JESATENBHOCTH; CAMOCTOSITEIBHO  OCYIIECTBISTh, KOHTPOJIMPOBATh H
KOPPEKTUPOBAaTh JEATEIBHOCTh, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTH)KEHHUSI MIOCTABJICHHBIX LIeJIel U pealn3aluu IJIaHOB JICSITEIbHOCTH; BHIOUPATH
YCIICIIHbIE CTPATETHUHU B PA3JIMUHBIX CUTYAIIUsX;

~ YMEHHE TMPOAYKTHMBHO OOINAThCSI M B3aUMOJCIHCTBOBaTH B IIpoliecce
COBMECTHOM AEATEIbHOCTH, YUUTHIBATH MO3HUIIUHU IPYTUX YYACTHUKOB JIESITEILHOCTH,
7 PexTUBHO pazpeaTb KOHPIUKTHI;

~ BJAJICHHWE HaBbIKAMU I[103HABATEIbHOU, Y4YEOHO-UCCIEAOBATENBLCKOU U
IIPOEKTHOW JIESITEIIbHOCTH, HAaBBIKAMHU pas3peuieHusi MpoodsieM; CIHOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOHMCKY METOJOB PEUICHUS MPAKTUYECKHUX 3aj1ad,
MIPUMEHEHUIO PA3JIMUYHBIX METOJOB MTO3HAHUS;

~ TOTOBHOCTh UM CIIOCOOHOCTh K CaMOCTOATENIbHOW  WH(OPMAIMOHHO-
MMO3HABATEJIbHON JEATEIbHOCTH, BKJIIOUas YMEHHE OpPHUEHTHUPOBATHCS B PA3ITHYHBIX
HUCTOYHUKAX HUH(OpMAIMU, KPUTUYECKH OILEHMBATb U  HHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIyYaeMyI0 U3 Pa3IU4YHbIX HCTOUYHUKOB;

~ BJIAQJICHHUE SI3bIKOBBIMU CPEICTBAMH: YMEHHE SICHO, IOTUYHO U TOYHO HM3Jararb
CBOIO TOUKY 3pEHMsI, UCTIOIb30BATh aJIEKBATHBIEC A3bIKOBBIE CPEJICTBA;

~ BJQJICHWE HaBbIKAMU I[IO3HABATEIbHOW pedJeKcud Kak  OCO3HAHUSA
COBEpIIAEMbIX JICUCTBUHA W MBICIUTENBHBIX MPOIECCOB, HUX pE3yJbTaTOB H
OCHOBAHUIi, TPaHUI] CBOErO 3HAHUS M HE3HAHUS, HOBBIX IMO3HABATEJbHBIX 33a/1a4 W
CPEACTB ISl X JIOCTUKEHHUS;

— IIeJICYCTPEMJICHHOCTh B TOMCKAX W MPHUHITHHU PEUICHUHN, COOOPa3UTEIHHOCTD
U WHTYUIUA, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPECTaBIECHUHN; CIIOCOOHOCTH BOC-
MPUHUMATh KPACOTy M TApMOHUIO MUPA;
o NpPEOMEmHbIX:

~ c(hOpMHUPOBAHHOCTh TMPEJACTABJICHUN O MaTeéMaTHKE KaK YacTh MHPOBOU
KYJbTYPbl U MECTE MAaTEMAaTUKU B COBPEMEHHOW HUBUIM3AINH, CIIOCO0AX OMUCAHUS
SIBJICHU peabHOTO MUpPA Ha MAaTEMAaTUYECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTh TIPEACTABICHUM O MATEeMaTUYECKUX TOHATHUSIX Kak
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BAKHEUIIMX MATEMaTUYECKUX MOJENAX, IO3BOJSIOIIMX ONUCHIBATh WU H3y4daTh
pa3Hble TMPOLECChl W SBJICHUS; IMOHUMAaHUE BO3MOXKHOCTH aKCHOMATHYECKOIO
MMOCTPOCHUSI MATEMATUYECKUX TEOPUH;

~ BIIAJICHUE METOJAMH JIOKA3aTEIbCTB U AJITOPUTMOB PEIIEHUS, YMEHHE HX
MIPUMEHATH, TPOBOJAUTH TOKA3aTEIbHBIE PACCYXKIACHUS B XOA€ PELICHUS 3a/1a4;

- BIIAJICHUE  CTAHJAPTHBIMHA  IPUEMAMH  PEIICHUS  PAlUMOHAIBHBIX U
MppalMOHAIBHBIX, TOKA3ATENbHBIX, CTEIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHECHUU U
HEPABEHCTB, UX CHUCTEM; HCIOJIb30BAHUE FOTOBBIX KOMIIBIOTEPHBIX MPOrPaMM, B TOM
yuciae Ui MOWCKAa IyTH PEIICHUS W WUIKOCTPAlUd pPEUIEHUsS YpPaBHEHUH U
HEPaBEHCTB;

~ ¢chOpMHPOBAHHOCTH MPEACTABIICHUM 00 OCHOBHBIX MTOHSATHSIX
MaTeMaTU4YECKOr0 aHaldu3a M UX CBOWCTBAaX, BIAJCHUE YMEHUEM XapaKTEPHU30BAThH
noBefeHue GyHKIMMA, UCTIOIb30BAHNUE MOTYUYEHHBIX 3HAHUHU JIJIs1 ONTMCAHUS U aHAJIi3a
pEAbHBIX 3aBUCUMOCTEN;

~ BIJIAJICHUE OCHOBHBIMU TIOHSATUAMU O IUIOCKAX W MPOCTPAHCTBEHHBIX
reoMeTpudeckux (urypax, uX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHHS
pacrio3HaBaTh reoMeTpudecKue GUrypbl Ha YepTexax, MOACISAX U B pEaIbHOM MUDE;
MPUMEHEHUE U3YYCHHBIX CBONCTB T€OMETPpUUECKUX DUTYp U POpMYyJT NIl peIICHUs
FEOMETPUYECKUX 3a/1a4 U 337a4 C MMPAKTUYECKHUM COJICPKaHUEM;

~ c(hOpMHUPOBAHHOCTh MPEACTABICHUM O Mpoleccax M SIBICHUSIX, UMEIOIINX
BEPOATHOCTHBIA XapPAKTEP, CTATUCTUUYECKUX 3aKOHOMEPHOCTSAX B PEAJBHOM MHUPE,
OCHOBHBIX NOHATHUSAX 3JEMEHTAPHOW TEOPUM BEPOSATHOCTEM; YMEHHUM HAXOIWUTH U
OIICHUBATh BEPOSITHOCTH HACTYIUICHUSI COOBITUHA B MPOCTEHIIMX MPAKTHUYECKHUX
CUTYalUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYaWHbBIX BEJIUYUH;

~ BJIAJICHUE HABBIKAMU MCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOTPAMM
IIPY PELLICHUH 3a1a4.

COJIEP KAHUE YYEBHOU JUCIUIIJIUHBI

BBenenue

MaremaTuka B Hayke, TEXHUKE, SKOHOMHUKE, UHPOPMAITMOHHBIX TEXHOJIOTHSIX
W TPAKTAYECKOW JedaTenbHOCTH. Llenm u 3amauM u3ydyeHHsT MATEMATUKUA IpU
ocBoenuu npodeccuit CIIO u cnenuansuocreit CI10.

AJITEBPA
Pa3BuTne NoOHATHUSA 0 YUCIE

Ilenbie m panuoHanbHBIC uYHcia. JlelicTBUTeNnbHBIC uucha. [IpubnudsicerHvlie

evryucaenus. Komnaexcuole uucna.
KopHu, crenenu u jiorapudpmsl

Kopau u crenenu. KopHru HaTypanbHOW CTENEHW U3 YMCIA U UX CBOMCTBA.
Crenenn ¢ palMoOHaJIbHBIMU  IIOKa3aTelsiMM, HX cBoWcrBa. CreneHu cC
NEUCTBUTEIbHBIMU TIOKa3aTensaMu. (Ceoucmea cmeneHu ¢  OelucmeumenbHuiM
noxasameiem.

Jlorapupm. Jlorapudpm umncia. OcHOBHOE JIOrapu(PMHUECKOE TOXKIECTBO.
Hecstuunble W HaTypaibHble Jorapudmsel. [lpaBuna aeiicTBuil ¢ sorapudmamu.
IIepexox K HOBOMY OCHOBAHHUIO.



[IpeoOpazoBanue anredpanvecKux BBIPAKEHUM. [IpeobpazoBanue
paIMOHABHBIX, HPPAIMOHATLHBIX CTETICHHBIX, MOKA3aTEIBHBIX U JIOTAPUPMUIECKUAX
BBIPAKEHU.

Ilpaxmuueckue 3anamus

Apudmernueckre NEHCTBHUS HAJ YWCIAMHU, HAXOXKICHHE TPHOINKEHHBIX
3HAYCHUN BEJWYMH W MOTPEITHOCTEH BBHIYMCICHUH (A0COTIOTHON M OTHOCHTEIILHOM),
CPaBHEHHE YK CIIOBBIX BBIPAKEHHUI.

BrluncneHne u cpaBHEHNE KOPHEN. BrINoJIHEHNE pacyeToB C paJuKalaMu.

Pemienne uppannoHaidbHbIX ypaBHEHUU. HaxokaeHne 3HAYEHUM CTEINEHEU C
panuoHaNbHBIMU ~ TIOKazatensamu. CpaBHeHue  creneHedl.  [IpeoOpazoBaHus
BBIPAKEHUH, COAEPIKAIINX CTETIEHU. Perenne noka3arebHbIX YPaBHEHUM.

Peuienne npukiagHbIX 3a4a4.

Haxoxnenue 3naueHut jorapudma mno npou3BoibHOMY ocHOBaHUIO. [lepexon
OT OJIHOTO OCHOBaHUs K JApyromy. BeluucieHue u cpaBHEHHE Jorapudmos.
JlorapudmupoBaHue U MOTCHIIMPOBAHUE BHIPAKEHUH.

[IpubnmKeHHbIE BEIYUCIICHUS U PEIICHUS MPUKIaAHBIX 3a/1a4.

Pemenue norapu(pmMuyeckux ypaBHEHHI.

OCHOBbI TPUTOHOMETPUH

Ocnoenvie nonamus

Papnannas mepa yria. BpamarensHoe nBuxenne. CUHYC, KOCHHYC, TAHT€HC U

KOTAHI'€HC YHUCJIA.
OcHoéHble mpuzonomMempuyecKue moiicoecmea

®opmynsl npuseneHus. Gopmyiisl cioxenus. PopMyisl ynBoeHuss Popmyivl

NOJIOBUHHO20 Veid.
Ilpeoopaszosanua npocmenimux mpuzoHOMemMpUUECKUX 6blparcenuil

[IpeoOpa3zoBaHre CyMMbI TPUTOHOMETPUYECKUX (PYHKIIMN B MPOU3BEICHUE U
MPOU3BEICHUSI B CYMMY. Bbipaoicenue mpucoHOMempuiueckux @OyHKYull uepes
MAaH2EeHC NOJIOBUHHO20 ap2yMeHma.

Tpuzonomempuueckue ypagHeHus u HepageHcmea

[Ipocreitmue TPUTOHOMETPUYECKHUE YpaBHEHHS. IIpocmetiwiue
Mpu2oHoOMempuyecKue HepaseHcmaa.

OOpaTtHble  TpUTrOHOMETpUYECKHE  (QYHKIUU. APKCHUHYC, apPKKOCHHYC,
ApPKTaHTEHC.

Ilpaxmuueckue 3anamus

PanuaHHbIl METOA U3MEPEHUS YIJIOB BPAILLICHUS U CBA3b C IPaJyCHOU MEPOM.

OCHOBHBIE TPUTOHOMETPHUECKHE TOXKACCTBA, (POPMYIIBI CIIOKEHUS, YIABOCHHUS,
nmpeoOpa3oBaHUE CyYMMbI TPHUTOHOMETpUYECKHX (GYHKIUNA B  TMPOU3BEICHUE,
nmpeoOpa3oBaHUE TMPOUM3BEICHUS TPUTOHOMETPUUECKNX (YHKIMHA B CYMMYIO
[Ipocreimme TPUrOHOMETPUIECKUE YPABHEHUS U HEPABEHCTBA.

OOpaTHble  TPUTOHOMETPUYECKHE  (PYHKIMH: apPKCHUHYC, apKKOCHHYC,
ApKTaHTEHC.
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®YHKIUU, UX CBOUCTBA U TPA®UKHU

Oynkuun. O61aCcTh ONpEeneIeHUs] 1 MHOXKECTBO 3HAYCHMI; rpaduk QyHKIMH,
noctpoeHue rpadukoB QyHKINN, 33JaHHBIX Pa3IMYHBIMH CIIOCOOaMH.

CpoiicTBa (yHKIIUU. MOHOTOHHOCTD, YETHOCTh, HEUETHOCTh, OTPAHUYEHHOCTD,
nepuoAnYHOCTh. [IpOMEXyTKHM Bo3pacTaHus U yObIBaHHA, HauOoJblIee U
HAaUMEHbBIIIEe 3HAYEHUs, TOYKH OJKCTpeMyMma. [paduueckas uHTEpHIpeTaIys.
[Tpumepsl (PyHKITMOHATBHBIX 3aBUCHUMOCTEH B pEajbHBIX IPOIECCaX W SBIICHUSX.
Apudmernueckue omnepanuu Haj QyHKuusMUA. CroxkHas QyHKIUS (KOMITO3UIIHS).
Ilonusmue o nenpepvisnocmu hynKyuu.

Oo6patubie pyukumu. Obracmes onpedeneHus u 001acmov 3HA4YeHUll 00pamHou
¢dyuxyuu. I paguk obpamuoti pynxyuu.

Cmenennbie, noxazamespHbie, 102apumudeckue u mpuzoHoMempuyecKue
¢yukyuu. Odbpamnvlie mpuzonomempuueckue QyHKyuu

Omnpenenenus PyHKIMM, UX CBOWCTBA U TpaUKH.

[IpeoOpazoBanust  rpadukoB. I[lapamienbHbBII  MEPEHOC,  CUMMETPUS
OTHOCHUTEIIFHO OCEil KOOpAWHAT M CHUMMETPHUS OTHOCHTEIHHO Hadalla KOOpIHMHAT,
CUMMETpHUsI OTHOCHUTEIIbHO TPAMON Y = X, PacTsHKEHHE M CKaTue BIOIb OCEl
KOOpJMHAT.

IIpakmuueckue 3anamus

[Tpumepsl 3aBUCUMOCTEH MEXIy MEPEMEHHBIMH B PEANbHBIX TPOIECCax H3
cMexHbIX auctumuiuH. Onpenenenue ¢yHkuuid. [loctpoenne u yreHue rpadukos
¢bynkuuii. Uccnenoanue ¢yHkimu. CBOMCTBA JIMHEWMHON, KBaJAPATUIHOM, KYCOYHO-
JUHEHHON U JpoOHOoNMHEWHOW ¢GyHKuMiA. HempepblBHBIE H  MEPUOJAUYECKHE
¢bynkuuu. CBolicTBa M TpaduKd CHHYca, KOCHHYCa, TaHIT€HCA M KOTaHTEHcA.
OOparubie pyHkimu U ux rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKHE (DYHKIIUH.
[IpeoOpazoBanusi rpaduka Gyukuuu. [apmonnueckue konebanus. [lpukinamHbie
3a/1ayu.

[Toka3zaTenbHble, Jorapu(pMUUYECKUe, TPUTOHOMETPUUECKHE YpaBHEHUS U
HepaseHcmaa.

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

[TocnenoBarenpHocT. CmocoObl  3amaHUsT W CBOMCTBA  YHMCJIOBBIX
nocyenoBareabHocTel. [lonamue o npedene nociedosamenvrnocmu. Cywecmeosanue
npedena MOHOMOHHOU  O02paHu4eHHou nociedogamenvhocmu. CyMMUPOBaHHUE
noclieoBaTebHOCTEeH. beckoHedHO yObIBaromasi reoMeTpudeckasi porpeccust U ee
cyMMma.

[IpousBoanas. [lonarue o Nmpou3BOAHOW (DYHKIIMH, €€ TEOMETPUUYECKUNA U
dusnueckuii cMpIc. YpaBHEHHE KacaTeabHOU K rpaduky dynkiuu. [IpousBogHbie
CyYMMBI,  Pa3HOCTH, TMpPOU3BEACHHUs, 4YacTHble. [IponM3BOJIHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIu. [I[puMeHeHre Mpon3BOIHON K MCCIIEIOBAHUIO (YHKIIMA H
OCTPOCHUIO TpadUKOB. [Ipou3s00nble 0OpAMHOU QYHKYUU U KOMIOZUYUU DYHKYUU.

[Ipumepsl UCHNONB30BAHUS TMPOU3BOJHON IS HAXOXKICHHS HAMIYYIIEero
pellieHusT B MPUKIAIHBIX 3afayax. Bropas npous3BojiHasi, €€ I€OMETPUUYECKHN M
dbuzndeckuii cmbici. HaxoxxaeHue CKOpocTH JJis Tporiecca, 3aJJaHHOro popMyJion u
rpaguKom.
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IlepBooOpa3Hasi 1 MHTErpaJl.

[IpumeHeHue ONpeAeIeHHOrO0 MHTEerpajga Uil HAaXOXKICHHs  IUIOLIAgu
KpuBOJuHENHON Tpaneuuu. @opmyna Hetorona—Jleiionuna. Ilpumepsl npruMeHeHHsI
UHTETpasa B (PU3UKE U TECOMETPHH.

IIpakmuueckue 3auamus

YucrioBasg MoCIeI0BaTENbHOCTh, CIOCOOBI €€ 3aJaHus, BBIUMCICHUS YJICHOB
nocneaoBarenbHocTU. llpenen mocnegoBaTtenbHOCTH. beckoHeuHo yObIBaroImas
reOMETPUYECKAsl IPOTPECCUSL.

[IponsBoaHas: MEXaHUYECKUN U TEOMETPUYECKUI CMBICII ITPOU3BOIHOM.

VYpaBHeHue KkacaTenpbHOM B obmem Buae. llpaBunma u  Qopmydisl
mupdepeHurpoBanys,  TaOJaMIa  HPOU3BOAHBIX  DJIEMEHTApHbIX  (YHKIIHI.
HccnenoBanne (QyHKIMHM C HOMOIIbIO Mpou3BOAHON. HaxoxneHue HanOoJblIero,
HaMMEHBILIEr0 3HAYEHUS U SKCTPEMANIbHBIX 3HAUYEHUHN (PYHKIHH.

Wurterpan u nepBooOpazHad. Teopema Hprorona—IJleliOnuna. Ilpumenenue
MHTErpajia K BBIYMCICHHUIO (PU3UYECKUX BEJIMYMH U TUIOUIA/ICH.

YPABHEHHUA N HEPABEHCTBA

YpaBHEHUSI M CHCTEMBI ypaBHEHMHU. PammonanbsHbple, HppauyMOHaJIBHBIE,
ITOKA3aTEJIbHBIE U TPUTOHOMETPUYECKNE YPABHEHUS U CUCTEMBL.

PaBHOCMIBHOCTH ypaBHEHHI, HEPABEHCTB, CUCTEM.

OcCHOBHBIE NpUEMBl UX peleHus (pa3joKEHWEe Ha MHOXKHUTENH, BBEIACHHE
HOBBIX HEU3BECTHBIX, [10/ICTAHOBKA, TpadUUEeCKUIl METON).

HepaBencTa.  PanuoHanbHble, HppalMOHAIBHBIC, II0Ka3aTeJIbHBIE U
mpu2oHomempuyeckue HepaBeHCTBa. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Hcnonb3oBanue CBONCTB U rpadukoB (yHKIUM MPU PEIICHUU YpaBHEHUH U
HepaBeHCTB. Metoq uHTepBanoB. M3o00pakeHne Ha KOOPAMHATHOM TIIIOCKOCTH
MHOY>ECTBA PELICHUN YPAaBHEHUN U HEPABEHCTB C IBYMsI IIEPEMEHHBIMUA U UX CUCTEM.

Ilpuxnaonvle 3a0ayu

[IpruMeHeHnEe MaTEMAaTUYECKUX METOAOB ISl PELICHUS COAEPKATENBHBIX 3a1a4
U3 pa3InYHBIX 00J1aCTEN HAYKU U MPAKTUKU.

WNHTtepriperanys pe3ysibraTa, y4eT PeaabHbIX OTPAHUYEHU .

Ilpaxmuueckue 3anamus

Kopuu  ypaBHeHuil. PaBHOcuibHOCTH  ypaBHeHuiM. IIpeoOpazoBanue
YpPaBHEHUM.

OcHOBHBbIE NTPUEMBI PELIEHUS YPaBHEHUH. PellieHne cucTeM ypaBHEHUM.

Hcnonb3oBanue CBOWCTB M TpadukoB (YHKIMMA IJisi PEHICHHUS ypaBHEHHUH U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

DJIeMeHTbl KOMOUHATOPUKH
OCHOBHBIE MOHATHS KOMOMHATOPUKU. 3aa4u Ha MOJACUYET YHciia pa3MelIeHUH,
NepeCTaHOBOK, coueTaHui. Pemienune 3amau Ha mnepedop BapuantoB. dopmyna
ounoma HproTona. CBoiicTBa OMHOMHMHAJIBHBIX KO3 duimeHToB. TpeyroabHUK
[Tackains.
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10. D1eMeHTHI TEOPUM BEPOSITHOCTEI

CoObITHE, BEpOATHOCTH COOBITHSA, CIIOKEHHE M YMHOXEHHE BEPOSTHOCTEH.
Ionamue o mezagucumocmu cobvimuil. /JUcKpemuas Ciy4aunas 6e1uyuna, 3aKoH ee
pacnpedenenus. Hucnosvie xapakmepucmuku OUCKPEMHOU CAYYAUHOU GEeNUYUHDI.
Ilonamue o 3akoHe 6obUIUX YUCE.

DJIeMEeHThl MATEeMATHYEeCKOM CTATUCTUKH

[IpencraBienne nAaHHBIX (TaONUIBI, AWArpaMMbl, TpaduKH), ceHepanbHas
COBOKYNHOCMb, 8blOOPKA, cpedHee apugmemuyeckoe, meouana. Ilonsmue o 3a0auax
mMamemamuyeckou cmamucmuxu. Pewenue npaxmuueckux 3adau ¢ npumeHeHuem
8EPOSAMHOCHHBIX MEMOO08.

IIpaxmuueckue 3anamus

Hcropust pa3BuTHS KOMOUHATOPUKHU, TEOPUU BEPOSITHOCTEN M CTATUCTUKU U UX
poJib B pasnuyHbBIX cdepax dYeloBeuecKoW ku3HeaesTenbHOcTH. [lpaBuna
KOMOMHATOpUKU. PermieHne KOMOMHATOpPHBIX 3anay. Pa3MelleHus, COYETaHHsS H
nepectanoBkd. bunom Herotona u tpeyronsHuk [lackans. [Ipuknagseie 3amaqn.

Kiraccuueckoe onpeneneHnue BEpOSTHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O
CyMME€ BEpOSATHOCTEN. Bplumcnenne BeposiTHOcTeW. IlpuknanHele  3amaum.
[IpencraBienne uncnoBbIX AaHHbIX. [IpuknagHbie 3aqaun.

I'EOMETPUA

IIpsiMble ¥ IVIOCKOCTH B POCTPAHCTBE

B3auMHoOe pacrionoxeHue AByX IpsAMBIX B IpocTpaHcTBe. [lapamienbHOCTH
npssMou U ockocTu. [lapamiensHOCTh w1ockocTer. [lepneHInKyISspHOCT NPSIMOM
U IJIOCKOCTH. IlepnenauKyIsip U HaKJIOHHasA. YTOJI MEXIy MPSAMON U IUIOCKOCTBIO.
JIByrpaHHblii yroia. Yrojll MeExXAy IUIOCKOCTAMH. llepneHaukynsspHOCTh JIBYX
IIJIOCKOCTEH.

['eomeTpruyeckue mnpeoOpa3oBaHUsl MPOCTPAHCTBA: MMapalljIeNIbHbIN MepeHoc,
CUMMETPHSI OTHOCUTENBHO MIIOCKOCTH.

[TapannenbHoe TpoOEKTUpPOBaHUE. [L10W4adb  OpMOCOHANLHOU  NPOEKYUU.
N300pakeHre NpoCTpaHCTBEHHBIX QUTYP.

MHoOrorpaHHuKHU

Bepuunsbl, peOpa, rpaHu MHOrorpaHHuka. Pazeepmka. MHozoepaHnubie yeiubi.
Buinyxknvie mnocoepannuxu. Teopema Junepa.

[Tpusma. Ilpsmas wu  wnaxaonnas  npusma. llpaBunbHas — mpusma.
[Tapannenenunen. Kyo.

ITupamuna. [IpaBunbHas nupamMuaa. Y cedeHHas nupamuaa. Terpasap.

CummeTtpuu B KyOe, B mapajuieenunesie, B Ipu3Me 1 MUpaMu/Ie.

Ceuenus ky0a, IpU3MBbI ¥ TUPAMU/IBI.

[IpencraBnenne o MpaBUJIBHBIX MHOTOTPaHHUKAX (TeTpalape, Kyde, oKTasape,
JOJIEKa’Ipe U UKOCAadIpe).

Tena U MOBEPXHOCTH BpallleHHUs

Humuaap u KoHyc. YcedeHHBbId KoHyc. OcHoBaHue, BBICOTa, OOKOBas
NOBEPXHOCTh, 00pa3zyromias, pa3Beprka. OceBble CEUEHUSI U CEUEHUs, apaJljiebHbIe
OCHOBAHHUIO.

[Tap u cdepa, ux ceuenus. KacarenbHas miocKocTb K cdepe.
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HN3mepenust B reomeTpuu

O6bvem u ero m3mepenue. MHTerpanpHas popmyina oobema.

@opmynel  00beMa KyOa, NPSMOYTOJILHOTO TMapajulesienunea, MpU3MbI,
mwmHapa. Dopmynsl  o0bemMa nHpaMuasl U KoHyca. Dopmynsl  mIiomaau
MOBEPXHOCTEH IIIMHAPA U KoHyca. Dopmybl 00beMa mapa u miomaau cQepsl.

[Tonobue ten. OTHOIIEGHHUS TJIOMIAAEH MOBEPXHOCTEH U 00BEMOB MOJO0OHBIX
Te.

KoopanHaTsl 1 BEKTOPBI

[IpsimoyroiibHast (IekapTOBa) cUCTEMa KOOpJAWHAT B IpocTpaHcTBe. Dopmyna
PACCTOSIHUSI MEXTY ABYMSI TOUKaMU. Y paBHEHUS CPEPDI, NIOCKOCMU U NPAMOU.

Bekropel. Monyne Bektopa. PaBeHcTBO BekTOpoB. Cl0KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4HCIO. Pa3iokeHrne BEKTOpa MO HaIpaBJICHUSM. YTOII
MeXIy naByms BekTopamu. lIpoeknwust Bektopa Ha ock. KoopawHaTel BEKTOpA.
CkansipHoe npou3BeeHUE BEKTOPOB.

Hcnonb3oBaHue KOOPAMHAT M BEKTOPOB MpPH PEIICHUH MaTEeMaTUYECKUX U
MPUKJIAAHBIX 33]1a4.

Ilpaxmuueckue 3anamus

[Ipy3Haku B3aWMHOIO PACHOJOXKEHHSI MPSAMBIX. YTOJI MEXAYy MNPSIMbIMU.
B3auMHoe pacrnosioxkeHue NpsMbIX U IIockocTed. [leprneHaukynsp U HaKJIOHHAA K
IUIOCKOCTH. YTOJI MEXIy MpsAMONM M IUIOCKOCTBbIO. TeopeMbl O B3aMMHOM
PacoJIOKEHUH PSIMOM U TNIOCKOCTH. TeopeMa o Tpex nepnesaukysipax. [IpusHaku
Y CBOMCTBA NAapAJIENbHBIX U NEPIICHINKYJIIPHBIX IUIOCKOCTEH.

PaccrosiHue OT TOYKHM A0 IUIOCKOCTH, OT MPSMOM JI0 IUIOCKOCTH, PACCTOSIHUE
MEXAY  IUIOCKOCTSIMHM,  MEXAY  CKPCLIIMBAOIIMMUCSI  NOPSIMBIMH,  MEXIY
IPOU3BOJIBHBIMU (PUTYpaMH B IPOCTPAHCTBE.

[TapannensHOe NpPOEKTUPOBAaHME M €ro CcBoWcTBa. Teopema o naowaou
OPMO2OHANLHOU —~ NPOEKYUU  MHO20)20/IbHUKA. B3aumHoe  pacnosiokeHue
MIPOCTPAHCTBEHHBIX PUTYD.

Paznuunbie BUIBI MHOTOTpaHHUKOB. Ux m3o0paxkenus. CeueHus, pa3BepTKU
MHOTOrpaHHuKoB. l[lnomanes mnoBepxHocTH. Buapl cuMmmerpuii B NPOCTPAHCTBE.
CummeTpust Ten BpallleHUsl | MHOTOTPaHHUKOB. Brruncienue miomianei u 00beMoB.

Bekropel. /[elictBus ¢ Bekropamu. JlekaptoBa cucremMa KOOpPIHWHAT B
MIPOCTPAHCTBE. YPABHEHHE OKPYXKHOCTH, CQEpbl, MIOCKOCTH. PaccTossHue Mexmy
ToukamMu. JIEHMCTBUS C BEKTOpamu, 3aJaHHbIMM KoopauHatamu. CKalsgpHOeE
OPOU3BEIACHUE BEKTOPOB. BekTopHOEe ypaBHEHHME TMpPSAMOHM M INIOCKOCTH.
Hcrnonbs3oBaHne BEKTOPOB IIPH 10KA3ATEIBCTBE TEOPEM CTEPEOMETPHHU.

JInst BHEayJIMTOPHBIX 3aHATUH CTyJEHTaM Hapsly C pEIICHHWEM 3adad |
BBINIOJIHEHUS IIPAKTUYECKUX 3aJaHUH MOYKHO MPENIOKHUTH TEMBI UCCIEI0BATEIBCKUX
u pedepaTUBHBIX pabOT, B KOTOPBIX BMECTO CEpUN OTIECNBbHBIX MEJKUX 3a/1ad U
YOPAXKHEHUN MpeJjiaraloTcsi CI0KETHBIE 3a/laHus, TPEOYIOIIKe ATUTEIbHOM padoThl B
paMKax OJHOM MaTeMaTHYEeCKOM CHUTyallMd. OTH TEeMbl MOTYT OBITh Kak
UHAUBUIYAJIbHBIMU 33/IaHUSIMU, TaK W TPYNIOBBIMU JJII COBMECTHOT'O BBITIOJHEHUS
UCCJIEI0BAHMUS.

Temut pegpepamos (00K1a008), uccied06amerbCKux nPOEKmos

« HenpepsiBHbie 1poOH.
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HpI/IMCHeHI/Ie CJIOKHBIX IMIPOLICHTOB B O9KOHOMHMNYCCKHX pacucrax.

[TapamienbHOE MPOEKTUPOBAHUE.

Cpennue 3Ha4eHusl U X IPUMEHEHNE B CTaTUCTHUKE.
BektopHoe 3a1aHne npsIMbIX U INIOCKOCTEN B IIPOCTPAHCTBE.
CrnosxeHue rapMOHNYECKUX KOJIeOaHU.

['padmyeckoe penieHue ypaBHEHUN U HEPABEHCTB.
[IpaBuibHBIE ¥ TOJyIIPAaBUIIBHBIE MHOTOTPAHHUKH.
KoHnueckue cedyeHus 1 uX NPUMEHEHHE B TEXHUKE.
[Tonstue nuddepeHumana u ero NpUI0KEHU.

CxeMbl IOBTOPHBIX UCHIBITAHUN bepHyium.

HccenenoBanue ypaBHEHUN U HEPABEHCTB € ITAPaMETPOM.

TEMATHYECKOE IINTAHUPOBAHHUE

[Tpu peanuzanuu coxepkanus oOIIe00pa30BaTEIbHON Y4eOHOM AMCLUITINHBI
«MaremaTuka: anreOpa W Hayajla MaTeMaTHYECKOTrO aHalu3a; TIEeOMETpUS» B
npenenax ocBoeHus: [IIICC3 makcumanbHas ydyeOHash Harpy3ka oOydaromuxcs co-
craBysieT — 351 yac, U3 HuUX

ayuTopHas (00s13aTenpHas) Harpy3Ka 00y4daroImxcs, BKIIOYast

MPaKTUYECKUE 3aHsTusd, — 234 vaca;

BHEAYyJUTOPHAsA CAMOCTOSITENIbHAs paboTa cTyAeHTOB — 117 4acos.

Pabounii TeMaTu4eCcKUi MJIaH

Ne KoanuecTBO
n/m Bupg yueOHoi1 padoThI YaCOB
Ayaurtopubie 3anaTus. Cogep:xanue 00y4yeHust
1. BBenenue 2
2. Pa3Butre noHsATUS O YKCTE 10
3. Kopnu, crenenu u norapudmbl 28
4. Oynkumu 1 rpaduKu 18
5. [IpsiMble U TIIOCKOCTH B TPOCTPAHCTBE 20
6. KoopanHatel 1 BEKTOPHI 16
7. OCHOBBI TPUTOHOMETPUHU 8
Hroro 3a | cemecTp 102
7. OcHOBBI TpUroHoMeTpuu +1 24
8. MHororpanHuku. Tena ¥ TOBEPXHOCTH BpAIllCHUS 26
Q. Hauanma MmaremaTnyeckoro ananusa 24
10. Nurterpan u ero npuMeHenue -1 14
11. DneMeHThl KOMOMHATOPUKH 12
12. DJIeMEHThl TEOPUHM BEPOSITHOCTEW M MaTeMaTH4ECKOU 12
CTaTHUCTUKH
13. VYpaBHEHUS U HEpAaBEHCTBA 20
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Hroro 3a Il cemectp 132

HUroro 3a roxa 234

BHeayI[I/ITOPHaH caMocCToATE/IbHadA paﬁoTa

[ToaroToBKa  BBICTYIUICHMA 1O  3aJaHHBIM  TE€MaM, 117
JOKJIa/I0B, pedepaToB, 3¢ce, HAUBUIYATHHOTO TTPOCKTA C
WCITOJIb30BaHUEM WH()OPMAITMOHHBIX TEXHOJIOTHH | JIp.

Hpomeofcymouuaﬂ ammecmauus 6 ¢0pM€ IK3AMeHa

Bcero 351

XAPAKTEPUCTUKA OCHOBHBIX BU/10B YYEBHOHN

AEATEJBHOCTHU CTYJAEHTOB

Conep:xkanue XapaKkTepUCTHKA OCHOBHBIX BHI0B JAeATEJIbHOCTH
00y4eHus CTYJIEHTOB (HA YPOBHE Y4eOHBIX JIeiCTBHH)

Beenenue O3HaKOMJIEHHE C POJIbIO MATEMATUKHU B HAyKE, TEXHUKE,
HKOHOMUKE, HH(HOPMAITMOHHBIX TEXHOJIOTHSIX U MPAKTUYECKON
nearebHOCTH. O3HaKOMIJIEHUE C LUESIMH U 3aa4aMy U3y4CHHUS
MaTteMaTuKH npu ocBoeHuH npodeccuii CI1O u
cnennasnbHOcTen CIIO

AJITEBPA

PazButne BeinonHenne apuMeTnueckux JeHCTBUN HAJl YUCIIAMH,

TIOHSITHUA O coyeTas YCTHbIE U TUCbMEHHBIE TPUEMBI.

qyuciie Haxoxnenue  NpuUONMMKEHHBIX ~ 3HAYEHUW  BEJIMYUH |
MOTPENTHOCTEN BBIYMCICHHUM (20COIIOTHOW M OTHOCHUTEIBHOM);
CPAaBHEHHUE YKCIIOBBIX BbIPAXKECHUM.
Haxoxnenue omuboK B MpeoOpa30BaHUSIX U BEIYHCICHUSIX
(OTHOCHUTCSI KO BCEM ITyHKTaM MPOrpaMMbl)

Kopsn, O3HaKOMJIEHHE C OHSITUEM KOpPHS N-U CTEIIEHHU, CBOMCTBAMU

CTETIEHU, JIOTa- | PAIUKAJIOB U MPABUJIAMU CPABHEHHUS KOPHEM.

pudMbI @opMyIMPOBAHUE ONPEAETIEHUS KOPHS U CBOMCTB KOPHEM.

Briuncnenue u cpaBHEHHUE KOPHEW, BBINOJIHEHUE IPUKUAIKA
3HaueHus1 KopHs. [IpeoOpazoBaHue YMCIOBBIX U OyKBEHHBIX
BBIPAKECHUM, COJCPKAIINX PATUKAIIBI.

BrlnonHenne pacyeToB 1o (GopmyiiaM, CoEpKalluM paguKabl,
OCYIIECTBJISI HEOOXOIMMbIE TTOJICTAHOBKH M MPEe0Opa3oBaHMsI.
OrnpeneneHne paBHOCUIIBHOCTH BBIPAKEHHI C paJIuKaIaMu.
Pemenne uppanmoHanbHbIX YPAaBHEHUMN.

O3HaKOMJICHHE C MIOHSITUEM CTETIEHU C ICCTBUTEIIbHBIM
MIOKa3aTeJEM.

Haxoxienue 3HaueHnil CTENEeH!, UCTIOJIb3YS IPU
HEO0OXOIMMOCTH UHCTPYMEHTAJIBHBIE CPEJICTBA.

3anuchIBaHKE KOPHS N-i1 CTENEHU B BUJE CTEIEHU C TIPOOHBIM
noKas3aresieM U Ha00OopOoT.

PopMyIUPOBAHUE CBOWCTB CTENIEHEN. BhIUNCIIEHUE CTENEHEN C
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palMOHAJIBHBIM [TOKA3aTEJIEM, BBIIIOJIHEHNE IPUKUIKH
3HAQ4YECHUS CTEIIEHU, CPABHEHNE CTETICHEN.

[TpeoOpazoBanre YUCIOBBIX U OYKBEHHBIX BHIPAKECHUH,
COJZIEpIKAIllMX CTEIICHU, IPUMEHSS CBOWCTBA. Pemenne
ITOKA3aTEJIbHBIX YPABHEHUN.

O3HakOMIICHHE C TPUMEHEHHUEM KOPHEH M CTEleHed NpH
BBIYMCIICHUH CPEJIHUX, ACIICHUN OTPE3Ka B «30JI0TOM CEUCHUN.
Pemenue npukiaaHbIX 3a7a4 HA CJIOKHBIE POLEHTHI

[IpeobpazoBanu
e anrebpanye-
CKUX

Brinonnenue npeodpa3oBaHuil BhIpaXKEeHUM, MPUMEHEHHE
dbopmyI1, CBI3aHHBIX CO CBOMCTBAMM CTETIEHEH U TorapuMoB.
Onpenenenue 00JaCTH AOMYCTUMBIX 3HAUCHUN

BBIPAKECHUN JorapumMuueckoro BelpakeHus. Permenne sorapugmMuueckux
YpaBHECHUI
OCHOBBGI TPUTTOHOMETPHUU
OcHOBHBIE N3ydenne painaHHOrO METOJa U3MEPEHUS YTIIOB BPAILICHUS U
IIOHATUSA UX CBSI3H C IpalyCHOM Mepoil. M300paxeHue yrioB BpalleHUs
Ha OKpPYKHOCTH, COOTHECEHHUE BEJIMYUHBI yIJla C €ro
PaCIIOIOKEHUEM.
DopMyIIMpPOBaHUE OIIPEACICHUN TPUTOHOMETPUUECKUX
(GYHKIU 17151 yIJI0B IOBOPOTA U OCTPBIX YTIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE X B3aMMOCBS3H
OcHOBHBIE [IpuMeHeHnE OCHOBHBIX TPUTOHOMETPUYECKHUX TOXKAECTB IS
TPUTOHOMETPHY | BBIYUCICHUS 3HAUEHU TPUTOHOMETPUUECKUX (PYHKIUI 11O
ecKue OJTHOU U3 HUX
TOXIECTBA
[IpeoOpazoBanu | M3yueHne 0oCHOBHBIX (POPMYIT TPUTOHOMETPUU: (POPMYIIbI
g MIPOCTEHIINX | CJIOKEHUS, YBOCHHUS, TPEoOpa30BaHUsl CyMMBbI
TPUTOHOMETPU- | TPUTOHOMETPUUECKUX (PYHKIIMM B MPOU3BEACHUE U
YECKUX IIPOU3BEACHUA B CYMMY U IIPUMEHEHUE IIPU BBIYNCIICHUN
BBIPAKEHUN 3HAYEHUSA TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIIPOLICHUS
€ro.
O3HaKOMIIEHHE CO CBOMCTBAMU CUMMETPUH TOUYEK HA
€AUHUYHON OKPY’KHOCTHU U IIPUMEHEHHE UX IS BBIBOJA
dbopmyJ IpuBeACHUS
[Ipocreiimue Pemenue no popMynam 1 TPUTOHOMETPUUECKOMY KPYTY
TPUTOHO- MIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.
METPUYECKHUE [IpumeHnenue  oOIMX  METOAOB  PEIICHHUS  YpaBHEHHM
ypaBHEHUs U | (IpUBEJIEHUE K JIMHEWHOMY, KBaJpPaTHOMY, METOJ Pa3I0KEHUS
HepaseHcmea HAa MHOXHWTEIW, 3aMEHbl I[EPEMEHHOW) TpH  PEIICHUH
TPUTOHOMETPUYECKUX YPAaBHEHUM. Y MEHHME OTMEYaThb HA KpPyre
peleHns MPOCTEUIINX TPUTOHOMETPUUECKUX HEPABEHCTB
Apxkcunyc, O3HaKOMJIEHHE C IOHATHEM OOPaTHBIX TPUTOHOMETPHUUECKUX
apKKOCHHYC, GyHKIHA.
aApKTAaHIECHC W3ydeHnue onpeneneHnid apKCuHyca, apKKOCHUHYCa, ApKTaHIEeHCa




yucia yucia, GopmMyIMpoBaHuE X, N300pKEHNE HA STUHUIHOM
OKPY>KHOCTH, IPUMEHEHHUE MPU PEIIEHUU YPABHEHHUI
®VHKIMU, X CBOMCTBA U TPA®UKU

OyHKIUY. O3HAKOMIIEHHE C TOHATUEM NIEPEMEHHOM, TPUMEPaAMU

[Tonsitue 0 | 3aBUCUMOCTEN MEXIY MePEMEHHBIMHU.

HenpepbIBHOCTH | O3HAKOMJICHUE C IOHATHEM rpaduka, onpeieeHue

byHKUIMAN NPUHAIICKHOCTH TOUKU rpaduky dyHKuuu. OnpeaeneHue mno
dbopmye npocTeieit 3aBUCUMOCTH, BU/Ia ee Tpaduka.
Bripaxkenue no gopmyJsie 0IHON IepeMeHHOM uepe3 Apyrue.
O3HakomiieHHe ¢ onpeereHueM GyHKIuu, GopMyIupoBaHue
ero. Haxoxaenue o06mactu onpeaesneHns u 00J1acTi 3HaYeHU N
byHKIMN

CaoiicTBa O3HakoMJICHHE ¢ TIpUMepamMi (PyHKIIMOHAIBHBIX 3aBUCUMOCTEH

(GyHKUIUU. B PEAIbHBIX MPOLECCAX U3 CMEXKHBIX JUCIUIUIMH.

I'padpuueckas O3HaKOMJICHHE C 10KA3aTEJIbHBIMH PACCYKICHUSIMU HEKOTOPBIX

MHTEpIpPETALHs. | CBOMCTB JIMHEWHON U KBapaTUYHOW (PYHKIUI, IPOBEAECHUE

[Ipumepsr UCCJIeI0BAHMS INHEWHOM, KyCOUHO-JIMHEMHOMN, APOOHO-

(GyHKUIMOHAIBH | TUHEHHOM U KBaJpaTUUHON (hYHKIIUMA, TOCTPOEHUE UX

BIX  3aBUCUMO- | rpadukoB. [locTpoenue u yteHue rpadukoB QPyHKIUH.

cTe B | UccnenoBanue pyHkuuu.

peanbHbIX CocraieHnue BuA0B (QyHKUIUN IO JAHHOMY YCJIOBHIO, PEILICHUE

npoueccax U | 33]1a4 Ha 3KCTPEMYM.

SIBJICHUSIX Brinonnenue npeoOpa3zoBaHuil rpaguka GyHKIIMU

OGpatHbIe N3yuenne nousamus obpamuoti pynkyuu, onpeacsieHue Buaa u

byHKIIIU nocmpoenue 2pagura oopamHol GyHKyuu, HaxoxrcoeHue ee
obniacmu onpedenenus u ooracmu 3navenui. llpumenenue
CBOMCTB (DyHKILIMI MPU UCCIEIOBAHUH YPABHEHUMN U PELLICHUN
3a]1a4 Ha 3KCTpeMyM. O3HaKOMJIEHHE C ITOHATUEM CIIOKHOMN
byHKITUH

CreneHHele, Boruncnenue 3HaueHU QyHKIIUN 110 3HAYCHUIO apTyMEHTA.

nokaszatenbHble, | OnpeneneHne nojloKeHUs: TOUKU Ha Tpaduke 1o ee

norapuMHUUecK | KOOpJauHATaM U HA00OPOT.

ue U TPUTOHO- Mcmonp30BaHne CBOWCTB (PYHKIUH AJII CPAaBHEHUS 3HAYCHUI

METPUYECKHUE CTeneHel u Jiorapu@mos.

¢ynkuuu. OOpa- [locTpoeHue rpa@uKoB CTENEHHBIX U JOrapuPMUYECKUX

THbIE  TPUTOHO- (DYHKIIUH.

METPUYECKHUE

byHKIIMHU

Pemenne mokaszaTeNbHBIX WM JIOTApU(PMUYECKUX YpPaBHCHUU U
HEPaBEHCTB I10 U3BECTHBIM aJITOPUTMAM.

O3HaKOMJICHHE C TOHSITHUEM HENPEPHIBHON MEPUOANUYECKON
bynkimu, GOpMyIUpPOBaHWE CBOWCTB CHHYyCa MU KOCHHYCA,
MOCTPOEHUE X TPaPUKOB.

O3HaKOMJICHHE C TIOHATHEM TapMOHUYECKHUX KOJIeOaHUU W
npuMepaMl  TapMOHUYECKMX KOJICOAaHWW NJIi  ONHCAHMS




MPOLIECCOB B (PU3UKE U APYTUX 00JIACTIX 3HAHUS.
O3HAaKOMIICHHE C TIOHSATUEM Pa3pbIBHOW MEPUOIUYECKON
byHkun, GopMyIupoOBaHUE CBOMCTB TaHT€HCA U KOTaHTEHCA,
MOCTPOEHUE UX IPaPUKOB.

[Tpumenenue cBOMCTB PyHKUMN U CpaBHEHHSI 3HAUEHU N
TPUTOHOMETPUYECKUX (PYHKIUH, pelIeHUs
TPUTOHOMETPHUUECKUX ypaBHEHUM. [locmpoenue epagurxos
00pammubIX MpPU2OHOMEMPULECKUX QYHKYULL U onpeoenenue no
epagukam ux ceoticms.

BrinonHeHue npeoOpa3oBaHusi rpaduKoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IlocnenoBarens
HOCTH

O3HakoMJICHHE C IIOHSATHEM YHCJIOBOM IOCJIEI0BATEILHOCTH,
crioco0aMH ee 3aJlaHus, BEIYUCICHUSIMU €€ YJICHOB.
O3nakomaenue ¢ noHsimuem npeoeia nocied08amelbHOCmu.
O3HaKOMJICHHE C BBIUUCICHHUEM CyMMBbI OECKOHEYHOTO
YUCJIOBOTO PsiJia Ha IPUMEPE BHIYUCIICHUSI CYMMbI OECKOHEYHO
yOBIBAIOIIEN r€OMETPUYECKON MPOTPECCUM.

Pemenne 3amau Ha nmpuMeHeHue HOPMYIIbl CYMMBI O€CKOHEYHO
yOBIBAIOIIEH Tr€OMETPUUSCKON MPOrpeccCuu

[IpousBoaHas u
€¢ MPUMEHEHUE

O3HAaKOMIIEHHE C MTOHATUEM IIPOU3BOJIHOM.

WU3yyenne u  ¢QopMmynupoBaHHME €€ MEXaHHMYECKOro U
r€OMETPUYECKOTO CMBICIIA, U3YYECHHUE AITOPUTMA BBIYMCIICHHUS
MPOU3BOJIHON Ha MPUMEPE BBHIYUCICHHUS MTHOBEHHOW CKOPOCTH
Y YIJI0BOr0 KO3(P(pUIMEHTa KaCATEIbHOM.

CocraBiieHUE ypaBHEHUS KacaTeJIbHOU B OOIIEM BUJIE.
YcBoeHue IIPaBUII nudpepeHnpoBaHus, TaOIULIBI
MPOU3BOJHBIX JJIEMEHTAPHBIX (PYHKUUH, TPUMEHEHUE IS
mupdepeHupoBanuss  QYHKIUH, COCTABJICHHS  ypaBHEHUS
KacaTeJIbHOM.

N3yuenue teopemM O CBSI3U CBOMCTB (DYHKIIMHM W MPOU3BOIHOM,
dbopMyTUpOBKA UX.

[IpoBeneHne C NOMOIIBKO  INPOU3BOJHOW  MCCIENOBaHUSA
byHKIMH, 3a1aHHON (HOPMYITOH.

YcraHoBieHUE CBSA3M CBOMCTB (DYHKIIMHM U MIPOU3BOJHOM MO WX
rpadukam.

[IpuMeHeHne MPOU3BOIHOM ISl PELICHUS 33/1a4 Ha HaX0XKICHUE
HanOOJIbLIEr0, HAMMEHBILIETO 3HAYECHUS U Ha HAXOXKJECHUE
DKCTpEMyMa

[TepBooOpazHas
Y MHTETpaj

O3HaKOMJICHHE C MIOHSTUEM MHTETpaja U IepBooOpa3HO.
N3yuenue npaBuia BHIYUCICHUS EPBOOOPA3HON U TEOPEMBI
Hrrotona— JleiiOnuna.

Pemenrie 3amad Ha CBS3b MEpPBOOOPA3HOM M €€ MPOM3BOIHOM,
BBIYHCIICHHUE TTEPBOOOPA3HOM JJI TaHHON (PYHKITUH.

Pemienne 3amay Ha NMPUMEHEHUE WHTErpaja JJisl BBIYHUCICHUS
(bU3MYEeCKUX BEJIMYWH U TUIONIAICH




YPABHEHUA 1 HEPABEHCTBA

YpaBHeHUs u
CUCTEMBbI
YPaBHEHHM
HepasencTBa u
CUCTEMBI
HEPABEHCTB C
IBYMSI
NIEPEMEHHBIMU

O3HAaKOMIIEHHE C MPOCTEHIIMMH CBEIEHUSMH O KOPHIX
anreOpayecKux YpaBHEHHUW, TOHATHUAMHM  UCCIIEIOBAaHUS
YPaBHEHHUU U CUCTEM YPaBHEHUM.

N3ydyenne TeOpuM PpPABHOCWIBHOCTH YPAaBHEHHH M €€
npumeHeHus. lloBTopeHue 3amucu pemeHus CTaHAapTHBIX
YpaBHEHUH, TPUEMOB NPeoOpa3OBaHUs YpaBHEHUH Ui
CBEJICHUS K CTaHJaPTHOMY YPaBHEHHIO.

Pemenue panyoHanbHbIX, UPPALMOHAIBHBIX, IOKA3aTEIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHUMN U CUCTEM.

Hcnonp3oBaHue cBOWCTB U TpauKoB (QYHKIUHN ISl pEeLICHUS
ypaBHEeHUH. [[0BTOpEHNE OCHOBHBIX PUEMOB PELICHUS CUCTEM.
Pemienne ypaBHEHU ¢ TPUMEHEHUEM BCEX NIPUEMOB
(pa3noxeHus: Ha MHOYKUTEIH, BBEJICHNS HOBBIX HEU3BECTHBIX,
MOJICTAHOBKH, rpa)uueCcKOro MeToa).

Pemenne cucrteM ypaBHEHUIN C IPUMEHEHUEM PA3JINYHBIX
croco6oB. O3HaKOMJIEHHE C OOLUIMMHU BOIPOCAMHU PEIICHUS
HEPaBEHCTB U UCIOJIb30BAaHUE CBOMCTB U TpaUKOB PyHKIUN
IIPU PEILIECHUU HEPABEHCTB. PellleHre HepaBeHCTB U CUCTEM
HEPABEHCTB C MPUMEHEHUEM PA3JINYHBIX CIIOCOOOB.
[IpumMeHeHne MaTeMaTHYeCKUX METOI0B JUIsl pEIEHUS
COJIEpKaTENbHbIX 3a/1a4 U3 Pa3IMYHbIX 00JIaCTel HAyKU U
pakTUKU. THTepIIpeTUpOBaHNE PE3YIbTATOB C YUYETOM
peabHbIX OTPaHUYCHHI

OJIEMEHTBI KOMBMHATOPUKU, TEOP1M BEPOATHOCTHU 1

CTATUCTUKHA

OcHOBHBIE N3ydenne npaBuiaa KOMOUHATOPUKHU U TPUMEHEHHE TPU

TTOHATHS pelIeHn KOMOMHATOPHBIX 3a/1a4.

KoMOuHaTOpUKH | Perienne KOMOMHATOPHBIX 3a7a4 METOAO0M Tepedopa U 1o
MPaBUIIy YMHOXKECHUSI.
O3HAKOMJICHHE C TTOHATUSIMU KOMOWHATOPHUKHU: Pa3MEIIEHUSIMH,
COUETaHUSAMH, TTIEPECTAaHOBKAMHU U (popMysiaMu JIst UX
Bbrunciienus. OObsiCHeHUEe U TpuMeHeHue GopMy st
BBIUHCIICHUS PA3MEIICHUN, IEPECTAHOBOK U COUYETAHUN TIPU
pelIeHnH 3a1ay.
O3nakomsieHne ¢ OuHoMoM HbI0TOHA U TPEYyTOJbHUKOM
[Tackass. Penienne nmpakTUYeCKUX 3a4a4 C UCMOJIb30BAHUEM
MOHSATUM U MPAaBUJI KOMOWHATOPUKH

DJIEMEHTHI N3ydeHne KIacCu4ecKoro onpeaeaeHnsi BEpOITHOCTH, CBOMCTB

TEOpUH BEPOSITHOCTU, TEOPEMBI O CYMME BEPOSITHOCTEM.

BEPOSATHOCTHU PaccMoTpenue nmpuMepoB BEIYUCIICHUS BEPOSITHOCTEN. Pelienue
3aJ1a4y Ha BBIUYMCIICHUE BEPOSITHOCTEH COOBITHI

[IpencraBnenne | O3HAKOMIIEHUE C MPECTABICHUEM YUCIOBBIX JAHHBIX U UX

JAHHBIX XapaKTepUCTUKAMH.

(Tabmuirpl, Pemenne mpakTHYeCcKux 3a7a4 Ha 00pabOTKy YHUCIOBBIX




JMarpaMMel,
rpadukn)

JaHHBIX, BBIYUCJIICHHUC UX XAPAKTCPUCTHUK

['EOMETPUA

[Ipsamble n
IUIOCKOCTH B
IPOCTPAHCTBE

MYJIUPOBKA U MPUBEACHUE JOKA3aTEIBCTB MPU3HAKOB B3aUMHOIO
pacrnoJioKeHus IPsIMBIX U TUIOCKocTel. Pacrio3HaBanue Ha
yepTekax U MOJIEISIX Pa3IMYHbIX CIIy4aeB B3aUMHOTO
PacCIoIOKEHUS IPSIMBIX U TUIOCKOCTEN, apryMEHTUPOBAHKE
CBOMX CyxaeHui. DopMyTupOBaHUEe ONpeIeSICHUA, TPU3HAKOB
Y CBOMCTB NapaJljIeIbHBIX U MEPIIEHIUKYIISIPHBIX TIOCKOCTEH,
JIBYT'PAaHHBIX U JTUHEHHBIX YTJIOB.

BrinonHeHne moCcTpOeHUs YIiIOB MEXKIY MNPsIMBIMHU, TIPSIMON U
IJIOCKOCTBIO, MEXJY IUIOCKOCTSIMA 1O  OINHUCAHUI0O U
pacrno3HaBaHUE UX HA MOJEIIAX.

[IpuMeHeHue MPU3HAKOB U CBOMCTB PACIIOJIOKEHHUS IPSIMBIX U
IJIOCKOCTEN MPU PEIICHUY 3a]a4.

N3o0pakeHne Ha pUCYHKAX U KOHCTPYUPOBaHUE HA MOJIEISAX
MEPIEHIUKYJISIPOB U HAKJIOHHBIX K MIIOCKOCTH, MPSIMBIX,
MapajuieNIbHbIX IIJIOCKOCTEN, YTIIOB MEXK1y IPSIMOU U
MJIOCKOCTHIO U 00OCHOBaHUE MOCTPOCHHUS.

Pemiennie 3aga4 Ha BBIYMCIEHUE T€OMETPUYECKUX BEJIMYHH.
OnucblBaHUE PacCTOAHUS OT TOYKHU JI0 IUIOCKOCTH, OT MPSMOU
10 IIJIOCKOCTH, MEKY IIJIOCKOCTSIMH, MEXKTY
CKpPCILIMBAIOIIUMHUCS  TPSAMBIMH, MEXAY  MPOU3BOJILHBIMU
(¢urypamu B IpOCTPAHCTBE.

DopMyMpOBAaHUE U JIOKA3bIBAHHUE OCHOBHBIX TEOPEM O
paccTosHUAX (TEOpEM CyIIECTBOBaHUS, CBOMCTRA).

Opa’XeHHE Ha YepTexax U MOJCISIX PACCTOSIHUS U OOOCHOBAaHHE
CBOMX CyXJeHuM. OnpeneneHue U BBIYUCICHUE PACCTOSHUMN B
npoctpancTBe. [Ipumenenue GopmMyn u Teopem IIIaHUMETPHUH
JUISL PEIIeHUS 3a/1a4.

O3HakoOMJIEHHE C TTOHSITUEM MAPAJIIEIBHOTO MPOSKTUPOBAHUS U
ero cBoicTBamMu. Dopmynuposarue meopemvl O HIOWAOU
OPMO2OHANLHOU NPOEKYUU MHO20Y20IbHUKA.

[MEHEHUE TEOPHH JIsl 0OOCHOBAHUS TTOCTPOSHUHN U BBIYUCICHUH.
ApryMEHTUpPOBAaHHE  CBOMX  CYXJEHMH O  B3aMMHOM
pPacCIoJI0KEHUU IPOCTPAHCTBEHHBIX DUTYD

MHoOrorpanHuk
u

Onucanue u XapaKTEPUCTHUKA Pa3IUYHBIX BHJIOB
MHOTOTPaHHHUKOB, IEPEYUCIICHUE UX JIEMEHTOB U CBOMCTB.
N3o0pakeHre MHOTOTPAHHUKOB U BBITMIOJHEHUE MMOCTPOCHUS Ha
M300paKEHUSIX U MOJICISIX MHOTOTPaHHUKOB.

BrruncneHnne JIMHENHBIX 3JIEMEHTOB U YIJIOB B
MIPOCTPAHCTBEHHBIX KOHPUTYPAIUIX, APTYMEHTHPOBAHUE CBOUX
CYXKJeHU. XapaKkTepUCTUKA U U300pAKEHNUE CeUeHUS,
Ppa3zeepmKu MHO202PAHHUKOG, BBIYUCIICHUE TUTIOIAEH
ITOBEPXHOCTEMU.




[TocTpoeHue mpocTelnx ceyeHuil Kyoa, MpU3Mbl, THPAMUIBL.
[Tpumenenue ¢pakToB U CBeIEHUH U3 TUIAHUMETPHH.
O3HaKOMIIEHHE C BUJIaMH CHUMMETPUI B IPOCTPAHCTBE,
dbopMyTHUpOBaHKE ONIPENCICHU U CBOMCTB. XapaKTEPUCTHKA
CUMMETPHHU TEJI BPALIEHUS 1 MHOTOTPAHHUKOB.

[IpuMeHeHne CBOMCTB CUMMETPUH IIPH PELIEHUH 3a1a4.
Hcnonp3oBaHue NpruoOpPETEHHBIX 3HAHUM [T UCCIIEI0BAaHUS U
MOJIECJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOIPDAaHHHUKOB U BBIIIOJIHEHUE
PUCYHKOB IO YCJIOBHSIM 33]1a4

Tema n
MMOBEPXHOCTHU
BpAILICHUSA

O3HakOMJIEHHE C BUJAMU TeJl BpallleHus, (OpMyIUPOBAHUE UX
ONPEIEIICHUN U CBOMCTB.

®opMyJIHMpOBAaHUE TEOPEM O CEUEHUHM IIapa IUIOCKOCTBIO U
IJIOCKOCTH, KacaTelIbHOM K cepe.

XapakTepucTuKa U U300pakKeHHE TeJl BPAILIEHUs, NX Pa3BEPTKH,
CEUCHHS.

Pemenue 3amau Ha MOCTPOCHHUE CEYEHUM, BBIYMCIEHHUE [JIMH,
paccTosiHul, yrioB, Iuiomancu. [IpoBeneHne moKa3aTeNbHBIX
paccy>XJI€HHH MIPYU PELICHNN 3a/1a4.

[IpumMeHeHne CBOMCTB CHMMETPHUH IIPU PELICHUM 3a/1a4d Ha Teja
BpallleHUs1, KOMOMHALIUIO TEJ.

N300paxeHne OCHOBHBIX KPYIJIBIX TEJ U BBIIIOJIHEHUE PUCYHKA
110 YCJIOBHIO 33J1a41

N3mepenus B
reoOMEeTPUHU

O3HaKOMJICHHE C MOHSITUSIMHU IUIONIAAN U 00beMa, aKCHOMaMH U
CBOWCTBAMU.

Pemienne 3a1a4y Ha BEIYUCIICHUE IO TIIOCKUX GUTYD C
PUMEHEHUEM COOTBETCTBYIOMIMX (HOPMYI U (PAaKTOB U3
IaHuMeTpur. MzydeHue TeopemM o BRIUUCICHUH 00bEMOB
MPOCTPAHCTBEHHBIX TEJ, PELICHUE 3a7a4 Ha MPUMEHEHUE
dbopmyn BerunciaeHus 00beMoB. N3yuenue dhopmyn ams
BBIYUCJIEHUS IIONAAEH MOBEPXHOCTEN MHOTOTPAHHUKOB U TEJ
BpAaIlCHUS.

O3HaKOMJIEHHE C METOJIOM BBIYMCIICHHUS TUIOIIAIA IOBEPXHOCTH
cheppl. Pemienme 3amad Ha  BBIYMCICHHE  IUIOMIAJIEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ




Koopaunatet 1 | O3HakOoMIIeHHE € TIOHSATHEM BekTopa. M3yudeHuwe aexkapTOBOM
BEKTOPBI CUCTEMBl KOOpPAMHAT B MPOCTPAHCTBE, MOCTPOECHUE MO
3aJJaHHBIM KOOpPAWHATAM TOYEK M IUIOCKOCTEW, HAXO0XKIECHUE
KOOPJHUHAT TOYEK.

Haxoxnenue ypaBHEHUI OKPYKHOCTH, C(hepbl, IIOCKOCTH.
BrruncneHnne pacCTosSTHUN MEXK1y TOUYKAMMU.

N3ydenne CBOMCTB BEKTOPHBIX BEIUYHMH, IPABUI PA3I0KECHUS
BEKTOPOB B TPEXMEPHOM MPOCTPAHCTBE, MPABUIT HAXOXKICHHS
KOOPAMHAT BEKTOpPA B IPOCTPAHCTBE, IPABUJI AEHCTBHI C
BEKTOpAaMHU, 3a/IaHHbIMU KOOP/INHATAMM.

[IpuMeHeHnE TEOPHUH MPH PELICHUH 337a4 Ha ACHUCTBHUS C
BeKTOpamu. M3yueHne CKaJsIpHOTO MPOU3BEAECHUS BEKTOPOB,
BEKTOPHOI'O YPABHEHUS NMPSIMOM U IUIOCKOCTU. [IprimeHnenue
TEOpPUH NPU PELICHUH 3a/1a4 Ha JEUCTBUA C BEKTOPaMHU,
KOOPJUHATHBIA METO/I, IPUMEHEHUE BEKTOPOB JIJI1 BEIYMCIICHUS
BEJIMYMH YTJIOB U pacCTOIHUN. O3HAKOMIICHUE C
JI0KA3aTEIbCTBAMU TEOPEM CTEPEOMETPHUH O B3aNMHOM
PACIIOJIOKEHUU MPSAMBIX U IJIOCKOCTEN C UCIIOIb30BAHUEM
BEKTOPOB

YYEBHO-METOINYECKOE U MATEPHUAJIBHO-
TEXHUYECKOE OBECIIEYEHUE ITPOI'PAMMBbI YYEBHOM
JAUCHUIIJIIMHBI <MATEMATHUKA: AJITEBPA U HAYAJIA
MATEMATHUYECKOI'O AHAJIU3A; TEOMETPUS

OcBoenue paboueil mporpamMmbl y4eOHOM JHUCHMIUIMHBI «MareMaruka:
anreOpa W Hayaja MareMaruueckoro ananuza; reometpus» B ['AIIOY HCO
«HoBocuOupckuil KOJUIEIK MapUKMaxepcKoro HCKYCCTBa» IPOU3BOJUTCS B
y4eOHOM KaOWHeTe, B KOTOPOM oOecredyeH 0O0ydaromuMcs CBOOOIHBIM JOCTYH B
HHuTepHeT BO BpeMsl yueOHOI0 3aHATUS U IEpUO] BHEYUEOHOH 1eATeIbHOCTH.

[Tomemienue kabunera yaoBieTBOpsAeT TpeboBaHusM CaHUTAPHO-3MHUIEMHUO-
nornueckux npaBuil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHamieHo TUIO-
BbIM 00OpYJIOBaHHMEM, YKa3aHHbIM B HACTOALIUMX TpeOOBaHUSIX, B TOM YHCIE
CHeUaIN3UPOBaHHON yueOHOM MeOeNblo U CpeACcTBaMU OOYyUEHHMSI, JOCTATOUYHBIMU
JIJIs BBIIOJIHEHHUS TPEOOBAHMH K yPOBHIO TIOATOTOBKH 00yJaromuxcs’.

B kaOuHere wumeeTcs MyJbTUMEAUNHHOE OOOpYyIOBaHUE, TMOCPEICTBOM
KOTOPOTO  YYaCTHUKH 0Opa3oBaTeIbHOrO Ipoliecca MOTYT IPOCMaTpUBAaTh
BU3yaJIbHYI0O ~ MHGOpMAIMI0 MO0  MaTeMaThKe, CO3[aBaTh  IPE3EHTAluHU,
BUJIEOMATEPHUAIIbI, UHbIE JJOKYMEHTHI.

B cocTtaB yue6HO-METOIMYECKOTO U MaTepUaIbHO-TEXHUYECKOTO 00eCeUeH s
nporpaMmbl  yueOHOW — auciuiummHbl  «Maremaruka: anrebpa  u Hadana
MaTEeMaTUYECKOI0 aHaJIN3a; TEOMETPUSD) BXOJST:

I TIncemo MunmCcTepeTBa 006pasoBauus u Hayku PO ot 24.11.2011 Ne MT-1552/03 «O6 ocHateHnu od1e-
00pa3oBaTeIbHBIX YIPEKIeHUH yueOHbIM U yueOH0-1a00paTOPHEIM 000pyI0BAHIEM”.



+ MHOTO()YHKITMOHATBHBINH KOMIUIEKC MTPEnoaaBaTers;

HaTrJSITHBIE TTOCOOUST (KOMITJIEKTHI YUeOHBIX TaOJIUII, TIJIAKaTOB, TOPTPETOB
BBIJIAIONIUXCS YIEHBIX-MAaTEMaTHUKOB H JIp.);

nH(})OPMAITMOHHO-KOMMYHHUKATUBHEIE CPEJICTBA;

AKPaHHO-3BYKOBBIE MOCOOUS;

KOMITJIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHCIIC ITacIopTa Ha CPEeICcTBa
oOy4eHWHsI, HHCTPYKIIUU 110 X UCITOJIH30BAHUIO U TEXHUKE 0€30MaCHOCTH;

- OuOIMOTEYHBIN (HOH/.

B 6ubmmoreunbiit poHa BXOAAT YUCOHUKH, YU€OHO-METOINYECKHUE KOMILIICKTHI
(YMK), oOecneunBaronue OCBOEHHE YYEOHOM IUCHUIUIMHBI «MaremaTuka:
anreOpa ¥ Hayajga MaTeMaTUYECKOTO aHaJIN3a; TEOMETPHS», PEKOMEHI0BaHHBIC WJTU
JOMYIIEHHBIC JIJII HWCMOJb30BaHUS B MpodecCHOHAIBHBIX 00pa3oBaTeIbHBIX
OpraHu3alygIX, PeaTu3YIIMX 00pa3oBaTeIbHYI0 MPOrpPaMMy CPEIHETro OOIIero
oOpazoBanus B npenenax ocBoeHuss I[IIICC3 nHa ©6a3e OCHOBHOIO OOIIETO
oOpa3zoBaHus.

bubnuoteunsrit GoHA TOMOIHEH SHIUKIONEAUIMHA, CIIPABOYHUKAMH, HAYIHOMH,
Hay4YHO-TIOIIYJIIPHOM U APYTOM JINTEPATYPOM IO MAaTEMATHUKE.

B mporecce ocBoeHus mporpaMmbl y4eOHOW TUCIUIUIMHBI «MareMaTuka:
anreOpa W Havalla MaTEMaTHYeCKOTO aHajdn3a; TCOMETPHUS» CTYISHTHI HMEIOT
JOCTYIT K DJCKTPOHHBIM yYeOHBIM MaTepHaiaM I0 MaTEeMaTHUKE, WMCIOIIMMCS B
CBOOOJHOM JoCTyle B ceT MHTepHeT (SJEKTPOHHBIM KHUTaM, MPAKTHKyMaM,
tectam, matepuaiam EI'D u ap.).



PEKOMEHIAYEMAS JIUTEPATYPA
st cTyieHToB

1. Anumos I11.A. u Op. Maremartuka: aareOpa U HayaJla MATEMAaTUYECKOTO aHAIIK3a,
reoMeTpus. Anredpa U Hayajga MaTeMaTUYECKOro aHanu3a (0a30BbIi U yTriyOJIeHHBIH
ypoBHH).10—11 knaccel. — M., 2014,

2. Amanacan JI. C., bymyszoe B. ®., Kaoomyes C. b. u op. Matemaruka: anredpa u
Hayajga MaTeMaTU4YecKoro aHanu3a. [eomerpus. ['eomerpust (0a30BbIA U
yrityosieHHbid ypoBHu). 10—11 knacesl. — M., 2014.

3. bawumakos M. M. MatemaTtuka: anredpa M Hadala MaTeMaTHYECKOTO aHAIN3a,
reoMeTpus: Y4eOHMK MJii CTYACHTOB Mpo(ecCHOHANBHBIX 00pa30BaTEIbHBIX
opraHu3anmii, ocBanBarmux npodeccun u cnenuaibaoctu CI10. — M.,2017

4. bawmakose M. H. Matemartuka: anredpa U Hadajia MaTeMaTU4YECKOrO aHaIu3a,
reoMerpust: COOpHHMK 3ahad NpOoUIbHOM HANpaBICHHOCTH: yuyed. mocobdue s
CTYJICHTOB TMPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3alMi, OCBaWBAIOIINX
npodeccun u cneruaibaoctu CI10. — M., 2017.

5. bawmakos M. M. MatemaTtuka: anre6pa u Hadajla MaTeMaTHYECKOTO aHan3a,
reoMeTpus: 3aJadyHuK: Yy4yeO. MocoOMe s CTYJIEHTOB MNpPO(EeCCHOHANIbHBIX
o0Opa3oBaTeNbHbIX OpraHu3allnii, ocBanBarolux npodeccuu u cneruaibHoctu CIIO.
— M., 2017.

6. bawmarxos M.M. MaremaTtuka: anreOpa ¥ Hadaja MaTEMaTHYECKOTO aHAJIM3a,
Te€OMETPHS: DONEeKTPOHHBIA  y4e0.-MEeTO/I. KOMIUIEKC ~ JIJI1  CTYACHTOB
poeCCUOHANIBHBIX 00Pa30BaTENIbHBIX OpPraHU3allii, OCBaMBAaIOIIMX Hpodeccuu u
cneruanbHoctu CIIO. — M., 2015.

7. bawmarxos M.H. Marematuka (6a30Bbiif ypoBeHb). 10 kinacc. — M., 2014.

8. bawmaxos M.1. Matematuka (0a30BbIif ypoBeHs). 11 kiacc. — M., 2014.

9.Iyces B.A., I'pucopves C.I'., Heoneuna C.B. Maremaruka st mpodeccuii u
CHEIUATBLHOCTEH COLMATBHO-?KOHOMHYECKOTO TpOoduiis: y4yeOHUK IJisi CTYJCHTOB
npodeccruoHanbHbIX 00pa30BaTEIbHBIX OpraHU3aIiii, OCBAaWBAIOIMIUX MPOPECCUU U
crnenpansaoctu CITO. — M., 2017.

10. Konseun FO.M., Tkauesa M.B, ®@edeposa H.E. u op. Maremaruka: anredpa u
HayaJla MaTeMaTH4ecKoro aHaiu3a. AnreOpa W Hayajga MaTEMaTHYECKOTO aHau3a
(6a3zoBbIif 1 yrinyOneHHsiii ypoBuu). 10 kimace / mon pen. A.b. Xwmwxkuenko. — M.,
2014.

11. Konsieun FO.M., Tkauesa M.B., ®@eoeposa H.E. u op. Matemartuka: anredbpa u
Hayajla MaTeMaTHYeCKOro aHaimms3a. AnreOpa M Hadajga MaTeMaTUYECKOTO aHaln3a

(6azoBbIM U yrayOneHnnsld ypoBHM). 11 kmacc / mon pea. A.b. XKwmwxkuenko. — M.,
2014.
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1. O6 obpazoBannu B Poccuiickoit @enepanuu: deaep. 3akoH oT 29.12. 2012 Neo
273-D3 (B 1eiCTB. pex.)

2. [Ipuka3z MunuctepctBa odpazoBanus U Hayku P® ot 17.05.2012 Ne 413 «O6
yTBepKIeHUH (eepalbHOTO TOCYJapCTBEHHOTO 00pa30BaTebHOTO CTaHIapTa
cpeaHero (IMOJTHOro) o0IIero oOpa3oBaHusD».

25



3. Ilpuka3z MunucrepctBa obpazoBanusi u Hayku PD ot 29.12.2014 No 1645 «O
BHeceHuHu u3MeHeHuil B [Ipukas MunucrepctBa oOpa3oBanusa u Hayku Poccuiickoii
Oenepariuun = ot 17.05.2012 Ne 413  «“O06 yrtBepxkaeHuu (denepaabHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENBHOTO CTaHAapTa CpeaHero (MOJHOro) OOIIero
00pa3oBaHUs».

4. [Ipuka3 MunuctepctBa obOpazoBanust 1 Hayku P® ot 31 mexabps 2015 r. Ne
1578 "O BHeceHHM U3MEHEHHI B (peiepabHbIi TOCYIapCTBEHHBII 00pa30BaTeIbHbIN
CTaHAApT CPeHEro o0iero oopa3oBaHusi, yTBEPKACHHBIA MprUKa3zoM MUHUCTEpCTBA
oOpazoBanus u Hayku Poccuiickoit deneparuu ot 17 mast 2012 . Ne 413"

5.Ilucemo JlemapTraMeHTa TOCYIapCTBEHHOM TMOJUTUKU B cdepe MOArOTOBKH
pabouux kanpoB u 1O Munuctepcta oOpazoBanus u Hayku PO ot 17.03.2015 Ne
06-259 «PexomMeHaaImu no OpraHu3auy NoJyd4eHus: CpeIHero o01ero oopa3oBaHus
B IIpeJienax OCBOCHHUS 00pa30BaTEIbHBIX MPOTPAMM CpEIHEro MpoeCcCHOHaILHOTO
oOpa3oBaHMsl Ha 0a3e OCHOBHOIO OOIIEro 0Opa3oBaHUs C YYETOM TpEeOOBAHMIA
(denepabHbIX TOCYAAPCTBEHHBIX OOpPAa30BaTENbHBIX CTAHIAPTOB U MOJy4aeMOU
npodecCur WM CIEHATHOCTH CPETHETO TTPOdheCcCOHAIFHOTO 00pa30BaAHUS.

6. [IpumepHass ocHOBHast oOpa3oBaTelbHAs MporpaMMa CpPEIHEro  OOIIero
oOpa3oBaHus, OA0OpeHHas pelieHneM (¢eaepalbHOro  y4eOHO-METOIUUECKOTO
oObeuHeHus 1o obmemMy oopazoBanuto (mpoTokost oT 28 utoHs 2016 r. Ne 2/16-3).

7. bammakos M.U., Ilpranos II.M. Metoguueckoe mocodue sl MOATOTOBKH K
EI'D. — M., 2014.
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