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1. ITIOACHUTEJIbHASA 3AIIMCKA

[Iporpamma o011e00pa3zoBatebHOM yueOHOM nucuuiuivHa «MaTtemaTuka:
anredpa ¥ Havyalla MaTeMaTHYeCKOT0 aHaln3a; reoMeTpus» (nainee — «Maremartu-
Ka») MpeJHa3HaueHa Ui U3yYeHUsI MaTeMaTUKU B IpodeccroHambHbIX 00pa3oBa-
TenabHbIX opranuzanusx CIIO, peanmusyrommx o0pa3oBaTENbHYIO MPOrpPaAMMYy
cpenHero oOiero oOpa3oBaHus B Mpejieiax OCBOCHHsI OCHOBHOM IpodeccroHab-
Hoi1 oOpazoBatenbHoi porpammel CI1O (OITOIT CIIO) Ha 6a3e ocHOBHOTO 0011IEe-
ro o0pa3oBaHUsA MPU MOATOTOBKE KBAIM(UIMPOBAHHBIX Pa0OUYMX, CIYXKAIIMX U
CIELUATNCTOB CPEAHETO 3BEHA.

[Iporpamma pazpabotana Ha ocHoBe TpeboBanuit ®I'OC cpennero oOdriero
o0pa3oBaHMsl, MPEABIBISEMBIX K CTPYKTYpPE, COIECPKAHUIO U PE3yJIbTaTaM OCBOE-
HUs y4eOHOU AucuuIuiiHbl «MaTtemaTukay, B COOTBETCTBUU ¢ PexoMeHnanusmu
[0 OpraHU3aIluy MOJYYSHHS CPEAHEro 001Iero o0pa3oBaHus B IMPEIEIax OCBOCHUS
00pa30BaTeNbHBIX IPOrpPaMM CpPEIHETO MpodeccuoHaIbHOTO 00pa3oBaHus Ha Oase
OCHOBHOTr'0 00111ero 00pa3oBaHUs C y4eToM TpeboBaHMU (enepaibHbIX rocyaap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB U MOJydyaeMou mpodeccuu WM CIeIu-
aJIbBHOCTH CpeAHEro mnpodeccuoHalbHOTO 00pa3oBaHus (muceMo [lemaprameHTa
roCcyIapCTBEHHOMU MOJIUTHKU B cepe MoAroToBKH padounx kaapoB u 10 Muno-
opuayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprxanue nporpamMmsl «MaTemMaTHKa» HApPaBICHO HA JOCTH)KEHHE Clle-
JTYIOIINX LeJIei:

* oOecneueHre cHOPMUPOBAHHOCTH MPEJCTABICHUN O COLUAIBHBIX, KYJb-
TYPHBIX U UCTOPUYECKUX (PAKTOpax CTAaHOBJICHUS MATEMATUKH;

* obecrnieueHrue cHOPMUPOBAHHOCTH JIOTUUECKOTO, AJITOPUTMUYECKOTO U Ma-
TEMaTUYECKOTO MBIIICHHUS;

* obecrnieueHre c(HOPMUPOBAHHOCTH YMEHHUM MPUMEHATH MOJIY4YEHHbIE 3HA-
HUS TIPU PEIIEHUH PA3IMYHbIX 33/1a4;

* obecrnieueHue CPOPMHUPOBAHHOCTH TPEJACTABICHUN O MaTeMaTHUKE KaK Ya-
CTH 0OOILEYeIOBEYECKON KYJIbTYpbl, YHUBEPCAILHOM S3bIKE HAyKH, MO3BOJISIOLIEM
OIMKCHIBATH U U3Y4YaTh PEAbHBIC MTPOLIECCHI U SIBJICHUSI.

B nporpamMmy BKIIIOUEHO cojeprKaHue, HampaBiIeHHOE Ha (OPMUPOBAHUE Y
CTYJICHTOB KOMIIETCHITUH, HEOOXOMUMBIX 1Jia KadecTBeHHOro ocBoeHus OIIOIIT
CIIO Ha 06a3e OCHOBHOIO OO0IIero 0Opa3oBaHusl ¢ MOJYYCHUEM CPEIHEro OOIero
oOpa3oBaHus; MNPOrpaMMbl MOATOTOBKUA KBaTU(UUMPOBAHHBIX PabOUMX, CIyXKa-
IIUX; TPOrpaMMBbl TOATOTOBKH criennainctoB cpennero 3seHa (ITIKPC, TTIICC3).

[Iporpamma yueOHOU AUCHUIUIMHBI «MarteMaThkay SBISETCS OCHOBOM IS
pa3paboTKu pabouMx Mporpamm, B KOTOPBIX NMpodeccuoHanbHble 00pa30BaTellb-
Hbl€ OpraHu3aliy, pealu3yroume o0pa3oBaTeIbHyI0 NPOrpaMMy CPEIHEro 00Ile-
ro oOpasoBanus B npeaenax ocBoeHus OITOII CIIO na 6aze 0OCHOBHOTO 0OIIETO
o0pa3oBaHMsl, yTOUHAIOT COJEPKaHUE YUYEOHOro MaTepuaa, mociae10BaTeIbHOCTb
ero U3y4eHus, pacnpesesieHue yueOHbIX 4acoB, TEMATUKY pedepaToB, BUJIbI CaMO-
CTOSITENIbHBIX pa0OT, YYUTHIBAs CHEIU(DUKY MPOTPAMM MOJATOTOBKH KBAIA(DHUITHPO-
BaHHBIX PabOYMX, CIyXKaIlMX M CIEIHUATUCTOB CPETHEr0 3BEHA, OCBAaMBaEMOU
npodeccuu Win CHeUaTbHOCTH.



[IporpamMmma MOKET MCIHOJIb30BAThCS APYTUMH MPOQECCHOHATBHBIMU 00pa-
30BaTEIIbHBIMU OPTaHU3ANMSIMH, PEATU3YIOMUMHA O00pPa30BATEIbHYIO MPOTPAMMY
cpenHero oomero oopasoBanus B npenenax ocBoeHus ocaioBHoit OITOIT CIIO na
6a3e ocaoBHOTO 001IeT0 0OpazoBanus (IITIKPC, ITIICC3).

1.1. O01mas xapaKTepuCTHKA y4eOHOM AN CUUIIHHBI

Marematuka siBisietcss GyHAaMEHTAIbHOW 00111€00pa30BaTeIbHON AUCIHU-
IUTMHOM CO CJIOKHUBIIUMCS YCTOMUYMBBIM COJIEpKAHUEM U OOLIUMHU TPeOOBaHUSIMHU
K MOATOTOBKE 00YYaIOIUXCsl.

B npodeccronanbHbix 00pa3zoBaTeIbHBIX OPraHU3AUAX, PEATU3YIOIIHNX 00-
Pa30BaTENbHYIO MPOTPAMMY CPEIHEr0 OOLIEro 00pa3oBaHus B Mpejeiaax OCBOCHUS
OIIOII CIIO nHa 6a3e OCHOBHOTO OOIIEro 0Opa3oBaHUs, U3YYECHHUE MATEMATHUKH
MMEET CBOU OCOOCHHOCTH B 3aBUCUMOCTH OT Mpoduiisa mpodeccroHaabHOro odpa-
30BaHUSI.

IIpu ocBoenun mnpodeccuit CIIO u cnenmansHocteir CIIO ectecTBEeHHO-
Hay4yHOro Mpo-puiis npodeccuoHanbHOro odpazoBaHus, creuuanbHocTeil CIIO
TYMaHUTapHOTO Mpoduiisa MpodeCcCHOHATBHOTO 00pa30BaHUS MaTeMaThKa M3yda-
ercs Ha 0azoBoMm ypoBHe DPI'OC cpennero oOuiero oOpa3oBaHus; MPU OCBOCHUHU
npodeccuit CIIO wu cnemmansHocTeld CIIO  TEXHUYECKOTO W COLMAIBHO-
HKOHOMHUYECKOT0 Ipoduie npopecCHoHaNbHOr0 00pa30BaHUs MaTeMaTUKa U3Y-
yaercs 0oJiee yriryoJeHHO, Kak npoduibHast yueOHas JUCHMILIMHA, YYUTHIBAIOLIAs
celn(UKy 0CBauBaeMbIX Mpodeccuil Uiu CrelnaIbHOCTEN.

OTO BBIpaXkaeTcs B COJAEpKaHUM OOyuUEHHUs, KOJIMYECTBE 4acoB, BbleEIsie-
MBIX Ha M3y4€HHUE OTIEJIbHBIX TEM IPOrpaMMbl, ITyOMHE UX OCBOEHUS CTYyJEHTa-
MU, 00bEME U XapaKTepe NPAKTHUECKUX 3aHATUH, BUAAX BHEAYTUTOPHOU CaMOCTO-
ATETHHON PabOTHI CTYACHTOB.

OO0mue e n3ydyeHus: MaTeMaTHKU TPAJUIIMOHHO PEAM3YIOTCS B YEThIPEX
HaIPaBICHUSX

1) obmiee npeacTaBieHue 00 UACIX U METOIaX MaTEMAaTUKH;

2) UHTEJIEKTyaJIbHOE Pa3BUTHUE;

3) oBnageHne HEOOXOTUMBIMUA KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocIUTaTEIHLHOE BO3/ICHCTBUE.

[Tpodunuzanus ueneit MmareMaTnyeckoro oOpa3oBaHMs OTPa)KaeTcsi Ha BbI-
Oope MPUOPUTETOB B OPTraHM3alMM y4eOHOW NESITEIHbHOCTH oOywarommxcs. Jlims
TEXHUYECKOTO, COLUAIbHO-I)KOHOMUYECKOT0 Npoduiiell mpodhecCuoHaIbHOro 00-
pa3oBaHMs BBIOOp LI€Jel cMelaeTcss B IMparMaTHYEeCKOM HAalpaBiICHUH, HpPery-
CMaTPUBAIOIEM YCUJICHHE U PacCUIMpPEHUE MPUKIATHOTO XapaKkTepa U3y4eHUs Ma-
TEMaTHKH, NMPEUMYIIECTBEHHON OpPHEHTAlMU Ha aJITOPUTMUYECKHI CTHIIb MO3Ha-
BaTEIbHON ACSITENbHOCTH. JJIT TYMaHUTApHOTO W €CTECTBEHHO-HAYYHOTO MPOQH-
jeil mpodeccroHanbHOTO 00pa3oBaHUs 0oJiee XapaKTEPHBIM SBIISIETCS yCUIICHUE
OOIIEKYJIbTYPHON COCTaBJISIONICH yUeOHON AUCIUILIMHBI C OpUCHTAIlMEN Ha BU3Y-
aJIbHO-00pa3HbIN U JTOTUYECKUN CTUIIN Y4EOHOU pabOThI.



N3ydenne mMaremMaTHKu Kak MpoduiIbHON 00I11e00pa3oBaTebHON yueOHOU
JTUCITUTUINHBI, YYUTHIBAIOMIEH CHENU(UKYy OCBAaMBAEMBIX CTyACHTaMHU mpodeccuid
CIIO nnu cnermansHOCTH CITIO, oOecnieunBaeTcs:

* BRIOOPOM Pa3IUYHBIX TOX0I0B K BBEJICHUIO OCHOBHBIX TIOHSITHIA,

* (OpMUPOBAaHHEM CHCTEMbI YUYE€OHBIX 3a/laHui, obecreunBaronnx 3pdex-
TUBHOE OCYIIECTBJICHUE BEIOPAHHBIX IIEJIEBBIX YCTAHOBOK;

* oborarieHueM CIeKTpa CTHIeH yueOHO! IeATEeTbHOCTH 3a CYET COrlacoBa-
HUS C BEIYIIMMU JEATEIbHOCTHBIMU XapaKTepUCTUKaMU BbIOpaHHOM nipodeccun /
CHEIUATBHOCTH.

[IpodunbHas cocTaBidOIas OTpakaeTcss B TPEOOBAHUSX K IMOJATOTOBKE
0Oy4YaronIMXcs B YaCTH:

* 00mIel cucTeMbl 3HaHUI: COJEpKaTEIbHbIE PUMEPHI UCIIOIB30BAHUS Ma-
TEMaTUYECKUX U U METOJ0B B IPO(ECCHOHATBLHOM 1eITeNbHOCTH;

* YMEHHI: pa3Iudre B YPOBHE TPEOOBAHHMMA K CIOKHOCTH IMTPUMEHSIEMBIX aJl-
TOPUTMOB;

* IPAKTUIECKOTO MCITOJIH30BAHUS MPUOOPETEHHBIX 3HAHWN U YMEHUN: WH]IN-
BUTyJIHOTO Y4€OHOTO OTBITa B MOCTPOSHUN MAaTEMAaTHYECKUX MOJEINICH, BBITIOJI-
HEHHUH UCCIIETIOBATENbCKUX IPOEKTOB.

Takum oOpa3zom, peanu3zainus CoJiepxKaHus y4eOHON TUCIUIUIMHBI OPUECHTH-
pyeT Ha MPUOPUTETHYIO POJIb MPOIECCYAThHBIX XapaKTEPUCTUK YIeOHOU pabOThI,
3aBUCSIIMX OT Tpoduiis npodecCuoHaIbHOrO 00pa30oBaHUs, MOJYYCHHS OIbITa
UCITIOJIb30BAHUSI MAaTEeMAaTUKU B COJAEPKATEIbHBIX U MPOGEeCCHOHATHHO 3HAYUMBIX
CUTYallUsIX TI0 CPaBHEHUIO C (OPMaJILHO-YPOBHEBBIMU PE3YyJIbTATUBHBIMHU Xapak-
TEPUCTUKAMH 00yUYCHUS.

Conepsxanue yueOHOM JUCIUIUIMHBI pa3pab0TaHO B COOTBETCTBHH C OCHOB-
HBIMH COJIEP’KATEIbHBIMU JIMHUSIMU O0yUEHUsI MaTeMaTHKE:

 anreOpandeckasl JWHUS, BKIIOYAIONIas CHUCTEMATHU3AIMIO CBEACHUU * O
YyHUCax; U3-yueHHe HOBBIX M 000O0IlEHHE paHee M3YYEHHBIX ornepanuii (Bo3Beje-
HUE B CTEIICHb, U3BJICUCHNUE KOPHS, JJorapu(pMUPOBaHKE, CHHYC, KOCUHYC, TAHTEHC,
KOTaHTEHC M OOpaTHBIC K HUM); U3y4YE€HNE HOBBIX BHUOB YHCJOBBIX BHIPAKECHUN U
(GbopMyII; COBEPIICHCTBOBAHNE MPAKTUICCKUX HABHIKOB W BBIYUCITUTEIBHON KYJTb-
TYpBI, paCIIMPEHUE U COBEPIICHCTBOBAHME alreOpandecKkoro ammapara, copmu-
POBAaHHOTO B OCHOBHOM IITKOJIE, M €70 IPUMEHEHHUE K PEIICHHIO MAaTEMAaTHIECKUX U
MPUKIAIHBIX 337124,

* TEOPETUKO-(PYHKIIMOHANIbHAS JIMHUS, BKJIIOYAIONAs CHUCTEeMAaTH3allUIi0 U
paciMpeHue CBeleHui 0 (YHKIMIX, COBEPIICHCTBOBAHUE TpaUUeCKUX YMEHUIL;
3HAKOMCTBO C OCHOBHBIMH HJICSIMU U METOJaMU MAaT€MAaTHYECKOTO aHaIn3a B 00b-
eMe, TT03BOJISIONIEM UCCIIE0BaTh AIEMEHTapHbIE (DYHKIIMH U PEIIaTh MPOCTEHIIHE
reoMeTpudeckre, GU3NIecKue 1 Apyrue MpuKIagHbIe 3a/1a4u;

* TUHUS YPAaBHCHHWHA W HEPABEHCTB, OCHOBAHHAS HA MMOCTPOSHUU M MCCIICIO-
BaHWU MaTEMaTHYECKHX MOJIENEH, MepeceKaronascs ¢ anreOpandeckoi u Teope-
TUKO-(DYHKIIMOHAJILHON JIMHUSMHM M BKJIIOYAIONIAs Pa3BUTHE W COBEPIICHCTBOBA-
HUE TEXHUKH ajreOpandecKux ImpeoOpa3oBaHWi NI pelieHUs] ypaBHEHUH, Hepa-
BEHCTB M CUCTeM; (hOPMHPOBAHHE CIOCOOHOCTH CTPOUTH M MCCIIE0BATh MPOCTEH-



M€ MaTeMaTUYECKUEe MOJENIN MPU PELICHUH NPUKIAIHBIX 33]a4, 3a7a4 U3 CMEXK-
HBIX ¥ CTICHUATBHBIX TUCIUILINH;

* reOMEeTpHUYEeCcKas JIMHUS, BKIIOYAONIas HArJsAHbIE MPEACTaBICHUS O MPO-
CTPAaHCTBEHHBIX (pUrypax W M3ydeHHE HX CBOMCTB, (HOPMHUPOBAHHME U Pa3BUTHE
IPOCTPAHCTBEHHOI'O0 BOOOPaXEHUS!, pa3BUTUE CIIOCOOOB r€OMETPHUUECKUX HU3MEpe-
HUM, KOOPJAMHATHOIO M BEKTOPHOTO METOAOB I PELICHUS MAaTEMaTUYECKUX M
NPUKJIAJAHBIX 33]1a4;

* CTOXACTHYECKas JIMHUSA, OCHOBaHHAsl Ha Pa3BUTUM KOMOMHATOPHBIX yMme-
HUIl, TIPEICTaBIECHUNA O BEPOSITHOCTHO-CTATUCTHUYECKUX 3aKOHOMEPHOCTSIX OKpY-
KAIOUIEr0 MHpa.

Pa3nensl (TeMbl), BKJIIOUEHHBIE B CO/AEpKaHUE y4eOHOM TUCIUIUIMHBI, SB-
JSIOTCS OOLIMMM ISl BeeX Npoduiiell mpoecCuoHaIbHOro 00pa3oBaHusl U IpU
BCceX 0ObeMax yuyeOHOro BPEMEHM HE3aBUCHMO OT TOTO, SIBISETCS JIM ydeOHas
nucuuiuinHa «MateMmatrkay 0a30BOM WM MPOQUITBEHOM.

B mnpuMepHBIX TeMaTHYECKMX IUIAHAX MPOrpaMMbl Y4YEOHBIA Marepual
IIPEACTABICH B (JOpPME YEPEAYIOLIEroCs pa3BEPThIBAHUS OCHOBHBIX COJIEP KATEIIb-
HBIX JIMHUH (anredpanyeckor, TeopeTUKO-(QyHKIIMOHAIBLHOW, YpaBHEHUI U Hepa-
BEHCTB, T€OMETPUUECKOM, CTOXaCTUYECKOM), UTO MO3BOJISIET TMOKO HCIOJIb30BATh
UX PACIOJIOKEHUE U B3aHMMOCBS3b, COCTABIATh padOunidi KaJleHAAPHBIN IU1aH, MO-
pa3HOMy depenysi yueOHble TeMbl (TJ1aBbl yueOHUKA), YUYUThIBask Mpopuiib npodec-
CHOHaJIbHOrO 00pa3oBaHusl, cnennduky ocBauBaemoi npodeccun CIIO umm cre-
nuanbHocTH CIIO, rmyOuHy M3ydeHus Mmarepualia, ypoBEHb IMOJATOTOBKU CTYJEH-
TOB IO MPEIMETY.

[IpennaraeMblie B MPUMEPHBIX TEMAaTHUYECKUX IJIaHAX pa3Hble 00BEMBI yueO-
HOTO BPEMEHM Ha U3yYECHHME OJHOW M TOH K€ TEMbI PEKOMEHAYETCS UCIOJIb30BaTh
JUIS. BBITIOJIHEHUS Pa3IMUHbIX yueOHBIX 3a1aHuil. TeM caMbIM pa3nuuust B TpeOo-
BaHUSX K pe3yibTaTaM OOy4YeHHUs MPOSIBATCS B YPOBHE HABBIKOB MO PEIICHUIO 3a-
Jlay ¥ ONbITE CaMOCTOSATEeNIbHON paboThl. M3ydueHue obiieoOpa3oBaTeabHON yueo-
HOM AMCHUIUIMHBI «MaTemMaTHuKa» 3aBepllaeTcs MoJIBEICHUEM UTOTOB B (popMe IK-
3aMeHa B paMKax MPOMEKYTOUHOM aTTeCTalMy CTYAEHTOB B MPOLIECCE OCBOEHUS
ocroBHo OIIOII CIIO ¢ nonyuenuem cpeanero oodmero odpazosanus (IITIKPC,
[IICC3).

B pazpene mporpammel «Coaepxkanvue yd4eOHOW JUCHUIUIMHBD)Y KYpPCHUBOM
BbIJIEJIEH MaTepuall, KOTOPbIA NMpU HU3YyYEHUH MaTeMaTHUKU Kak 0a30BOM, Tak U
npouIbHON yueOHON AUCIUIIMHBI, KOHTPOJIIO HE TOJIIEKHUT.

1.2. MecTo y4eOHOMH TMCUUILIMHBI B Y4eOHOM IJIaHe

VYuyeOHnas nucnuminHa «Marematuka: anreOpa U Hadaja MaTeMaTHYECKOTO
aHalln3a; TEOMETPHS» SBISETCS yU4eOHBIM MPEIMETOM 0053aTeNbHON TPEeIMETHON
obnactu «Maremaruka u uHpopmarukay OI'OC cpeanero oduiero oopazoBaHusl.

B npodeccronanpHbIX 00pa3oBaTeNbHBIX OpPTraHU3AIUAX, PEATH3YIOMUX 00-
pa3oBaTENbHYIO TPOTPaMMy CpeIHEro o0Iero oopa3oBaHusl B IpeIeiaax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOro oOIiiero oOpa3oBaHus, ydyeOHas AUCIUILIMHA



«Matematuka» u3ydaercssi B 00IIe00pa3oBaTeNbHOM IMKJIE Y4eOHOro IUIaHa
OIIOIT CIIO na 6a3e OCHOBHOTO 001ero 00pa3oBaHus C MOIYYCHHEM CPEIHETO
obmrero obpasosanwms (ITTTKPC, TITICC3).

B yue6nbix mnanax [ITIKPC, IIIICC3 yueOnas nucuuminna «MaTemaTukay
BXOJIUT B COCTaB OOMIMX 00I1€00pa30BaTENbHBIX YUECOHBIX AUCIMILIUH, (HOPMUPY-
eMbIX U3 00s3aTenbHbIX NpeaMeTHbIX obnacteid @I'OC cpegnero odiiero oopaso-
Banus, s npodeccuit CIIO wmnmu cneumansHoctelr CIIO coOTBETCTBYIOIIETO
npodust mpodecCHOHATIBHOTO 00pa30BaHUs.

1.3. Pe3yabTaThl 0CBOCHUS YUEOHOM TMCIATIIMHbBI

OcBoeHnue coaepkanusi yaeOHON TUCHUIIINHBL «MaTemMaTuka» obecrednBa-
€T IOCTUKEHUE CTYJIEHTAMU CJICAYIOIIUX Pe3yabmamos.

* IUYHOCMHBIX:

—— c(OpMHUPOBAHHOCTH MPEJCTABICHUN O MaTeMAaTHKE KaK YHUBEPCATHLHOM
SI3BIKE HAYKH, CPEJCTBE MOJCIMPOBAHUS SBICHUN W TPOIECCOB, HIICIX M METOAAaX
MaTEeMaTHKH;

—— TOHMMAaHHWE 3HAYUMOCTH MAaTEMaTUKH JJI1 HAyYHO-TEXHHYECKOTO TIPO-
rpecca cOpMHUPOBAHHOCTH OTHOIIICHHUS K MaTeMaTHKE KaK K 4acTH OOIIeuesoBe-
YECKON KYJIBTYpHI Yepe3 3HAKOMCTBO C UCTOpPHEH Pa3BUTHS MaTEMAaTHKH, dBOJIO-
IIMel MaTeMaTUUYSCKUX HJICH;

—— pa3BUTHE JOTUYECKOTO MBIIUICHHS, TPOCTPAHCTBEHHOTO BOOOpaXEHUS,
QITOPUTMHUYECKON KYJIBTYPhl, KPUTUHYHOCTH MBIILJICHUS Ha YPOBHE, HEOOXOAUMOM
JUTst Oy ytien mpodecCuoHaIbHOM ASSITENBHOCTH, JUIsl TPOI0JDKEHUS 00pa30BaHus
U caMo0Opa30BaHus;

—— OBJIAJICHUE MATEeMATHUYECKUMU 3HAHUSIMU U YMEHUSMU, HEOOXOIUMBIMU
B TIOBCEJHEBHOM XW3HU, JJII OCBOCHUSI CMEXHBIX €CTECTBEHHO-HAYYHBIX JHUCIIH-
IUTMH YU JUCHHIUIMH TPO()ECCHOHATBLHOTO MHKIIA, JJIS TOJYICHHUs 00pa30BaHUS B
o0JacTsx, He TpeOYyroIUX yriyOJeHHOW MaTeMaTUYeCKOW MOITOTOBKH;

—— TOTOBHOCTb U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCJIE caMmoo0paso-
BaHWIO, HA MPOTSDKCHUH BCEH JKU3HU; CO3HATEIILHOE OTHOIIEHNE K HETIPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCIEIHON MpodecCuOHaTLHON U O0IECTBEHHOM Jesi-
TEJTHLHOCTH;

—— TOTOBHOCTh M CIIOCOOHOCTH K CaMOCTOSITEILHOW TBOPYECKOW W OTBET-
CTBECHHOM JI€SATCIIbHOCTH;

—— TOTOBHOCTH K KOJUIEKTUBHOU pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMHU
B 00pa3oBaTeIbHOM, OOIIECTBEHHO TOJIE3HOM, yU4eOHO-HCCIIeIOBATEIBLCKOM, TPO-
EKTHOM M IPYTUX BUAX JEATEILHOCTH;

—— OTHOIIIEHUE K TPO(HECCHOHATBLHOM JAESTEIHPHOCTA KaK BO3MOXXHOCTH y4a-
CTHSI B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHAIb-
HBIX MPOOJIEM;

* MmemanpeomMemHuIx:

—— YMEHHE CaMOCTOSTEIIBHO OMPECIATh MENIH ACATEIHBHOCTH U COCTaBIIATh
IJIaHBI JICATEITLHOCTH; CaMOCTOSTEIIBHO OCYIIECTBIATh, KOHTPOJUPOBATh U KOP-
PEKTHPOBAThH JIEATEILHOCTD; MCIIOJIb30BaTh BCE BO3MOXKHBIC PECypPCHI JJIS TOCTH-



’KEHUSl TOCTABJIEHHBIX IIeJIed M pealv3alii IJIaHOB JAESTENbHOCTU; BbIOMpATH
YCTIENIHBIC CTPATETUN B PA3TUYHBIX CUTYAIHSIX;

—— yYMEHHE MPOAYKTUBHO OOIIATHCS U B3aUMOJICHCTBOBAThH B MPOIECCE COB-
MECTHOH ACSITEIBHOCTH, YIUTHIBATH MO3UIINH JAPYTUX YYaCTHUKOB JCATEIHHOCTH,
3¢ eKTUBHO pa3pemarb KOHPIUKTHL,

—— BJIaJICHUE HaBBbIKAMU TMO3HABATEIbHOM, y4eOHO-UCCIIEIOBATEIILCKON U
MPOEKTHOM AESITeNTbHOCTH, HaBBIKAMU pa3pelieHus mpobiieM; CocoOHOCTh U TO-
TOBHOCTh K CaMOCTOSITEIbHOMY IMOMCKY METOJIOB pEUICHUS! MPAKTHUYECKUX 3ajad,
MPUMEHEHUIO Pa3IMYHBIX METO/I0B MTO3HAHUS;

— TOTOBHOCTb M CIIOCOOHOCTb K CaMOCTOSITEIbHOW WH(MOPMAIIMOHHO-
MO3HABATENILHOM JIEATEIbHOCTH, BKIIIOUas YMEHHE OPUEHTUPOBATHCS B PA3IUUHBIX
MCTOYHHUKAX MH(GOPMAIMKM, KPUTUUECKU OLIEHUBATh U MHTEPIPETUPOBATH UHDOP-
MallrIo, MOTYYaeMYI0 U3 Pa3IMYHbIX UCTOYHUKOB;

—— BJIaJICHUE SI3BIKOBBIMU CPEJICTBAMH: YMEHHUE SICHO, JJOTUYHO U TOYHO W3-
JaraTh CBOIO TOUKY 3PEHHs, UCTIOJIB30BATh a/ICKBATHBIE I3bIKOBBIE CPEJICTBA;

—— BJIQJICHWE HaBBIKAMHU IIO3HABATEJIHHOU pe(IEKCHU KaK OCO3HAHMS CO-
BEPIIIACMBIX JICUCTBUI M MBICIUTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBa-
HUH, TPAHUI] CBOETO 3HAHUS U He3HAHMS, HOBBIX MTO3HABATEIBHBIX 3371a4 M CPEJICTB
JUTSL X TOCTHOKCHHS,

—— IIENEYCTPEMIICHHOCTh B TMOMCKAX M MPUHSATHH PEUICHHUH, COOOpa3UTEINb-
HOCTh U MHTYHIUS, PA3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUMN; CIIOCOOHOCTh
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

* NPeOMemHbIX.

— c(hOpPMHUPOBAHHOCTH MPEICTABICHUI O MaTEMaTHUKE KaK YaCTH MHUPOBOM
KyJbTYPhl 1 MECTE MAaTEMaTUKH B COBPEMEHHOM IUBUIIM3AIIMH, CTIOCOOAX OMuUCa-
HUS SBJICHUN PEaIbHOTO MHPA Ha MaTEMAaTUYECKOM SI3BIKE;

—— c(OpMHUPOBAHHOCTh MPEJCTABICHUNH O MAaTEMAaTHUECKHX MOHATHAX Kak
BOKHEUIITUX MAaTEeMATHUYCCKUX MOJCISIX, TO3BOJSIFONIUNX OMHUCHIBATH M HM3ydaTh
pa3HbIe MPOIECCHl M SBJICHUS, TOHUMAHNUE BO3MOKHOCTH aKCHOMAaTHYECKOTO TIO-
CTPOEHUS MaTeMaTUYECKUX TCOPHUIA;

—— BJIAJICHUE METOJaMH JI0KA3aTEILCTB U aJITOPUTMOB PEIICHUS, YMEHHUE UX
MIPUMEHSTh, IPOBOJUTH JOKAa3aTEIbHBIC PACCYKICHHS B XOJC PEIICHUS 3a/1a4;

—— BIIQJICHUE CTAHJAPTHBIMHU MPUEMaMH PEIICHUS PAIlMOHAIBHBIX U Hppa-
[IUOHAJIBHBIX, MOKA3aTEIbHBIX, CTEMNEHHBIX, TPUTOHOMETPUUYECKUX ypaBHEHUU U
HEPaBEHCTB, WX CHCTEM; HCIOJIb30BAaHUE TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM, B
TOM YHCJIE JIJISl IOMCKA IMYTH PEIICHUS U WUTIOCTPAIK PEIICHUs YPaBHEHUN U He-
PaBEHCTB;

— c(hopMUPOBAaHHOCTH TIPEACTABICHUI 00 OCHOBHBIX MOHSATHUAX MaTeMaTH-
YECKOTO aHalin3a M UX CBOMCTBAX, BJIQJICHHE YMEHHEM XapaKTepU30BaTh MOBEC-
HUe QYHKIIUH, KCTIOJIb30BAHKE TTOJYYCHHBIX 3HAHWUU JIJIS OIMMCAHMS M aHaJu3a pe-
aJIbHBIX 3aBUCUMOCTEH;

—— BIIQJICHUE OCHOBHBIMH IOHATHUSMH O TUIOCKMX M IPOCTPAHCTBEHHBIX
TrCOMETPUYCCKUX (PUTYpaxX, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacro3HaBaTh TeOMETpUIECKHE (PUTYPHI HAa YepTekax, MOACISIX U B PCATbBHOM MH-



pe; IpUMEHEHUE U3YyUYEHHBIX CBOMCTB reOMeTpuuecKux (puryp u dopmyn ais pe-
LIEHUS T€OMETPUYECKUX 3a7a4 U 337124 C IPAKTUYECKUM COAEPKAHUEM;

—— c(OpPMHUPOBAHHOCTH MPEACTABICHUN O MpOIEccax U SBICHUSIX, HUMEIO-
IIUX BEPOSATHOCTHBIM XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTIX B PEaJIbHOM
MHpE, OCHOBHBIX IOHATHUSAX AJIEMEHTAPHOM TEOPUU BEPOATHOCTEM; YMEHHMM HAXO-
JUTH U OLICHUBATh BEPOATHOCTH HACTYIUICHUSI COOBITUN B MPOCTEHININX MPaKTHIE-
CKHMX CUTyalMsIX U OCHOBHBIE XapAaKTEPUCTUKH CIIyYaHHBIX BEIUYMH;

—— BJIAJICHUE HABBIKAMM HCIIOJIB30BAaHUS TI'OTOBBIX KOMIIBIOTEPHBIX IPO-
I'paMM IIpY PEIICHUH 3a/1a4.

2. COJEP)KAHUE YYEBHOM JUCIUIIJIMHBI
2.1. TeMmaTH4ecKHil IJIaH U coJiep;KaHue YUYeOHOH ANCIUILIMHBI



HaumenoBanue
pa3iesioB U TeM

Coaepxxanue y4eOHOro marepuaJia, Jjado-
PaTOpHbIe H NMPaKTHYecKHe padoThl, caMo-
cTOosITeJIbHasi padoTa 00y4arUuXCcs

O0LéM
4acoB

YpoBenb
OCBOEHH

1

2

4

1 cemecTp

Conep:kaHue y4eOHOT0 MaTepHuaJia

Pa3Burne monsatus
0 YHcJIe

1. MaTtemaruka B HayKe, TEXHUKE, IKOHO-
MUKe, UHHOPMAIIMOHHBIX TEXHOJIOTUAX U
IIPAKTUYECKON JEATEIbHOCTH.

2. llenu u 3a1a4y U3y4eHUs] MATEMAaTUKH B
YUPEKACHUAX CPETHETO MPOoheccCHoHalb-
HOro oOpa3oBaHusl.

3. HatypaiibHble, Lieble U palliOHAIIbHBIE
yucia. [Ipeacrasienue panmoHaIbHbIX
qHCesl IECATUYHBIMU APOOSIMHU.

4. Ilepuomuueckue apoou. OdpamieHne
epPUOANYECKOM 1po0u B OOBIKHOBEHHYIO.
5. JIeCTBUTEIbHEIC YHCIA.

6. [Ipubmmkénnbie Beranucienus. [Ipu-
OMKEHHOE 3HAUEHUE BEJIMUYUHBI U I10-
I'PELIHOCTU NPUOIHIKEHUI.

IIpakTHyecKkue 3aHATHS

Kopuu u crenenu

Conep:xaHue yueOHOIro MaTepHaJia

1. ®opmynupoBaHuE ONpenEICHUS KOPHS
U CBOMCTB KopHeil. KopeHb n-oii ctenenu
(n>1, n € N) u ero cBoiicTaa.

2. O3HaKOMJIEHHE C TOHATUEM KOPHS N-ii
CTENEeHH, CBOIICTBAMH PaJUKAJIOB U Mpa-
BUJIAMH CPaBHEHUS KOpHEH.

3. CTeneHu ¢ palluOHAIBLHBIMH TTOKa3aTe-
JISIMU, UX CBOMCTBA.

4. 3aniceIBaHuE KOPHSI N-1 CTETIEHU B BH-
JIe CTEMNEeHU C IPOOHBIM MToKa3aTeIeM 1
Hao000pOT.

5. [IpeoOpazoBanus U BEIUUCIIEHNE 3HAYE-
HUW UPPALMOHAIIBHBIX BBIPAKECHUIA.

6. IlpeoOpa3oBaHue 4YMCJIOBBIX M OYyK-
BEHHBIX  BBbIPa)KeHHMH, COJepKALIUX
CTeNneHu, IPUMeHssl CBOHCTBA.

HpaKTuquKue 3aAHATHUSA

DJIeMeHTBI TEOpHH
MHOxkecTB. Kom-
IJIEKCHbIE YU CJIa

Co

Aep:KaHue y4eOHOro MaTepuaJa

1. TlousiTie MHOXeECTBa, CIOCOOBI 3aja-
Hus MHOXecTB. I[lommHOoxecTBa. PaBen-
CTBO MHOKECTB. YHHBEPCaJIbHOE MHOXKe-
ctBo. Kpyru Diinepa.

2. Onepanuu nepeceueHust, O0beAUHEHUS,
pPa3HOCTH JIBYX MHOXECTB, JONOJHEHHE
MHOYKECTBA JI0 YHUBEPCATHHOTO.

3. CpoiicTBa omepanuil HajJ MHOXXECTBa-
MH.

4. Yucnoseie Muoxecta: N, Z, Q, I, R.

PacumpeHI/Ie IIOHATHUA YHCJIa — MHOXE-




ctBo C.

5. IloHATHE KOMINUIEKCHOTO 4YHCIIa, €T0
MpeACTaBICHUE.

6. JleticrBus Hax uynciamu u3 C.

HpaKTuquRne 3aHATUA

YpaBHe}mﬂ HEpaBE€H-
CTBa

Conep:xanue yueOHOro Marepuaja

1. O3HaKkoMJIeHHE C MPOCTEUIIIMMU CBE-
JEHUSIMU O KOPHSIX aJreOpanvdecKux
YPaBHEHUH, TOHATUSAMHU UCCIIEA0BAHUS
YpPaBHEHUU U CUCTEM YPAaBHECHUM.

2. PaBHOCWJIBHOCTD YpaBHEHUH C OJHOM
[IEPEMEHHOM.

3. JIuHeitHble ypaBHEHUS C OJIHOU Tepe-
MeHHOH. [IpoOHO-pannoHaIbHbIE YpaB-
HEHUS.

4. KBanpaTtusie ypaBHeHus. Pa3noxenue
KOpHEH KBaJpaTHOro ypaBHeHus. Teope-
Ma Buera.

5. UppauroHaibHbIE ypaBHEHUS.

6. MHOrOuJIeHBI. Y paBHEHHUS BBICITUX
CTEIEHEH.

7. CucteMsl anredpanyecKux ypaBHEHUH,
CIOCOOBI pelIeHHUs.

8. PaBHOCHUIIBHBIE HEpaBeHCTBA. OCHOB-
HbIE METO/Ibl UX PEIICHMUS.

9. lpoOHO-TMHEHbIE HEPABEHCTBA.

10. KBanpatHbie HEpaBEHCTBA.

11. I'paduueckure METO b perieHUu
YpaBHEHUI U HEPABEHCTB.

12. CucTtembl TMHEWHBIX HEPABEHCTB.

12

IIpakTHYecKkHe 3aHATHA

12

IIpsimMble ¥ MJ10CKOCTH
B IIPOCTPAHCTBE

Conep:xanue yueOHOro Marepuaja

1. OCHOBHBIE MOHATHS CTEPEOMETPUH.
AKCHOMEBI CTEPEOMETPHH U CIIEICTBUS U3
HUX.

2. BzaumHoe pacrnonoxeHue IByX mpsi-
MBIX B IPOCTPAHCTBE.

3. B3anmHoe pacrnosiockeHue npsiMoi u
IJIOCKOCTH.

4. Ilpu3Hak mapauieIbHOCTH PSIMOM 1
IJIOCKOCTH.

5. BzanMHOE pacnosnoxeHue IByX IUI0c-
Koctel. [Ipu3Hak mapamieabHOCTH BYX
IIJIOCKOCTEM.

6. IlapannensHOE IPOEKTHPOBAHUE U €TO
cBoiictBa.  M300paxkeHne  mpocTpaH-
CTBEHHBIX QUTYP.

IIpakTnyeckue 3aHATHS

IlepnieHAUKYISAPHOCTH
NPAMBIX H IJIOCKO-
cTei

ConeprxaHue y4eGHOro MaTepuaJjia

1. Yron mexay npsiMbIMU B IPOCTPAH-
ctBe. [lepneHAuKyIsipHOCTh NPSMBIX B




IIPOCTPAHCTBE.
2. llepneHauKyJISIpHOCTh IPSIMOM U
iockocTH. [Ipu3Hak neprneHAuKyIspHO-
CTH MPSMOI U MIOCKOCTH.

3. OproroHanbHOE IPOEKTUPOBAHHUE.
[leprieHauKynAp U HAKIOHHAS.

4. Teopema o Tpex MepIreHIUKYIspax.
VYron Mexay npsaMoi U II0CKOCTHIO.

5. JIByrpaHHblii yroj. Yoyl Mexay Iioc-
kocTsmu. [Inomaas opToroHanbHOM HIpo-
€KIIMM MHOTOYTOJIbHHUKA.

6. IlepneHIUKYIAPHOCTD ABYX IJIOCKO-
crei. [Ipu3Hak neprneHuKyiIspHOCTH
JIBYX TIJIOCKOCTEH.

IIpakTnyeckue 3aHATHS

Koopannartsl u Bek-
TOPbI

1. Bekxropsl. JlnnHa BekTopa. PaBeHCTBO
BeKTOpoB. KommnHeapHbie BEKTOPBI.
CiioxeHue BEeKTOPOB. Y MHOKEHHE BEK-
TOpa Ha YUCIIO.

2. IIpu3Hak KOJIMHEAPHOCTH BEKTOPOB.
Pasnoxenune BeKTopa 110 1ByM HEKOJUIM-
HEapHBIM BEKTOpPaM.

3. Kommutanapssie BekTopsl. [IpaBuio
napajuiene

nunena. Pa3noxxenue BeKTopa mo TpemMm
HEKOMIUIAHapHBIM BEKTOPaM.

4. Yron mexay Bekropamu. CkaisipHoe
IIPOU3BE/IEHNE BEKTOPOB, €T0 CBOMCTBA.
5. IIpsimoyronbHAs cucTEMa KOOPIAUHAT B
npoctpanctse. [Ipoekins BekTopa Ha
0Cb.

6. Koopaunats! BekTopa. JleicTBus Haj
BEKTOPAaMH, 33JaHHBIMU KOOPIUHATAMH.
7. @OpMyIBI 17151 BBIYACICHUS JUTUHBI
BEKTOpA, yria MEeXIy BEKTOpaMH, pac-
CTOSIHUSI M@XKIY IBYMsI TOUKaMH. Y PaB-
HEHUS TIOCKOCTH U IPSIMOH.

8. ®opmyna pacCTOSHUS OT TOUKH JI0
MJIOCKOCTH.

Perennie npukiIaiHbIX U MaTeMaTUde-
CKHX 3ajau C HCIOJIb30BaHUEM KOOPIU-
HaT U BEKTOPOB.

9. Teomerpuyeckue mnpeoOpa3zoBaHUs
MPOCTPAHCTBA: LIEHTpajbHasA, OCeBas H
3epKajbHas CHUMMETPHUH, MapajieNbHbII
TIEPEHOC.

IIpakTH4eckne 3aHATHA

2 cemecTp

OCHOBBI TPUTOHOMET- \ Coaepxkanue yueOHOro MaTepuaJa




pun

1. Tpuronomerpuueckre GyHKIUU YUC-
JIOBOT'O apryMeHTa.

2. Paguannas mepa yria.

3. CuHyc, KOCUHYC, TAHT€HC, KOTAHT'€HC
YHCiIa, 3HAKU UX 3HAYCHUH.

4. IIpeobpa3oBaHust TPUTOHOMETPHYC-
CKHX BBIPQ)XEHUH C UCIIOJIb30BAHUEM
bopMyI1 TPUTOHOMETPHUH.

5. OCHOBHBIE TPUTOHOMETPUYECKUE TOXK-
JecTBa, (popMyIibl IPUBEICHUS.

6. CuHyc, KOCHHYC ¥ TAaHT'€HC CYMMBI 1
pPa3HOCTU JIBYX YIJIOB.

7. CuHyC ¥ KOCUHYC JABOWHOTO yrIJia.

8. IIpeoOpa3zoBaHusi CyMMbI TPUTOHOMET-
pruecKkuX (QYHKIHMNA B IPOU3BEICHUE U
MIPOU3BE/ICHUS B CYMMY.

9. BeipaxxeHHe TPUTOHOMETPUUECKUX
(GyHKIMI yepe3 TAaHTe€HC TOJIOBUHHOTO
apryMeHra.

10. IIpeoOpazoBaHus NpoCTEUILINX TPH-
TOHOMETPUYECKUX BBHIPAKEHUH.

11. Tpuronomerpuueckue GyHKINU, UX
CBOIiCTBa U rpaduku.

12. YeTHOCTH ¥ HEYETHOCTD, IEPUOINY-
HOCTb TPUTOHOMETPHUECKUX (PYHKIIHIA.
13. Tpuronomerpuueckue QyHKIUU Y =
sinx "

Y =COs X, IX CBOMCTBa U TpaduKH.

14. Tpuronomerpuieckue GpyHKIUN
y=tgXx ®W y=ctgX, UX CBOWCTBA U
rpapuKu.

15. O6paTHbIe TPUTOHOMETPUUECKHIE
¢byHKUIMU. APKCUHYC, apKKOCUHYC, apK-
TaHT'€HC, ApKKOTAHT€HC YncIIa.

16. IIpocreiimme TpPUroHOMETPUUECKHE
YpaBHEHHS.

17. PemieHne TpUrOHOMETPUYECKUX
YpaBHEHUM.

18. IIpocreiimme TpPUroHOMETPUIECKHE
HEpaBEH CTBA.

19. PemieHne TpUroHOMETPUYECKUX HeE-
pPaBEHCTB

16

IIpakTH4eckne 3aHATHA

20

Iloka3aTenbHas u JI0-
rapupmuyeckas
pyHxunmn

Copep:kaHue y4eOHOIr0o MaTepuaJa

1. Crenennas ¢ynkuus. CreneHHas
¢byHKIMS, ee CBOIcTBa U rpaduk.

2. TlokaszarenbHas Qynkuus. Ilokasa-
TenbHas (YHKIUS, €e CBOIicTBa M rIpa-

buk.

16




3. ToxxaecTBeHHBIE TPe0Opa30BaHUs IIO-
Ka3aTeJIbHbIX BBIPAKCHUH.

4. PemieHue npoCcTEHIINX MOKa3aTeIbHBIX
YpaBHEHUU.

5. PemreHue nokasaTenbHbIX YPaBHEHUM.

6. IlokazarenbHble HepaBeHcTBa. Pere-
HUE NPOCTEMIINX IOKa3aTEeJIbHBIX HEpa-
BEHCTB.

7. PelieHne 1okas3aTebHbIX HEPABEHCTB.

8. Jlorapupm. Jlorapudpm umcna. Jlora-
pUQMBI 1 UX CBOMCTBA.

9. OcHoBHOE JorapuMHUUECKOE TOXKJIe-
CTBO. /lecaTUUHbBIE U HATypaJbHbIE JIOTa-
pUDMBL.

10. CgoiictBa norapupmos. Ilepexon k
HOBOMY OCHOBAHHIO.

11. Jlorapudmuueckass ¢GyHKOHS, €€
CBOIICTBA U TpauK.

12. ToxzaecTBeHHbIE INPEOOpPa3OBaHUS
MOKa3aTeIbHBIX H JIOTapU(PMUIECKUX BbI-
paKEHUM.

13. Pemenne mnpocTedmux morapupmu-
YECKUX YpaBHEHU.

14. Pemenue norapuMUuecKux ypaBHeE-
HUU.

15. Pemenue npocreiimux Jorapupmu-
YEeCKHUX HEPaBEHCTB.

16. Pemenue norapupmMuuecKkux Hepa-
BEHCTB.

17. JlorapupmMudeckue CUCTEMbI ypaBHeE-
HUM.

18. IlocTpoeHnue rpadukoB TMOKa3aTeNb-
HOW,  JorapupMHUUECKO,  CTEHNEeHHOM

G YHKITHI.

IIpakTHYecKHe 3aHATHS

Conep:xanue yueOHOro MaTepuaJia

1. Yucnossle ¢pyHkuu. CBoiicTBa U rpa-

buku QyHKIUA.

2. Cnoco06sl 3amanus pyHkmii. O6macTh
DYyHKUUH UX CBOM- OIIPEEIIEHUS, MHOKECTBO 3HAYCHUH,
CTBA U rpapuku 3. MOHOTOHHOCTh, OTPAHUYECHHOCTb,

YETHOCTh M HEYETHOCTD, IEPUOAUYHOCTD.
4. Tpadux ¢ynkuuu. Iloctpoenue rpa-
¢buKoB QyHKIHI.

5. IIpeobpazoBanus rpadukoB PyHKIUH.

IIpakTHYecKHe 3aHATHA

Copep:kaHue y4eOHOIro MaTepuaJa

Hauana matemaTunye- 1. Ilonstue mocnenoBareabHOCTH. [Ipe-
CKOro aHaJIu3a JIeJI YUCIIOBOM IOCIIEA0BATSIBHOCTH.

2. [lonsiTUA O TIpeselie U HEPEPHIBHOCTH
(GyHKIIMM B TOYKE U Ha OECKOHEYHOCTH.
['eomeTpuyeckas uHTepnperauus. Bbl-




YHUCJICHUE TPOCTEHIINX TMpenenoB (yHK-
LIU{ B TOYKE.

3. CyuiectBoBaHue npejena MOHOTOHHOM
OTpaHUYEHHOM MOCJIEI0BATEIHLHOCTH.
beckoneyno yObIBaromas TreoMeTpuye-
CKas IIPOrpeccus U ee cymma.

4. TlpumeHeHHE HEMPEPBHIBHOCTH (DYHK-
117078

5. Beruncienue npeaenos.

IIpousBoanas u ee
NPUJIOKEHUSA

IIpakTHYecKHe 3aHATHS 4
Cojaep:xkaHue yueOHOIro MaTepuaa
1. ITpupamenue aprymenTa, npupamiesue | 16

¢ynkuuu. [lonsarue nmpomsBoaHON (yHK-
LIUH B TOUKE.

2. Mexanndeckuid 1 (U3MUECKUI CMBICI
MIPOU3BOAHOM.

3. Haxoxnenue mpom3BOAHON (yHKIHH
no omnpenenenuto. [IpousBonHas cymMMsl,
IIPOM3BE/ICHUS, PA3HOCTU U YaCTHOTO
IBYX (YHKIUH.

4. IlpousBojgHas cTEeNEHHOW (QYHKIMH C
HaTypaJbHbIM [10Ka3aTeNIEM.

5. Cnoxnas gynkmnus. [IpaBuno gudde-
PEHLIUPOBAaHUS CIOXKHOH M 0OpaTHOMN
(GyHKIHH.

6. Ilpou3BoaHasi CTeNmeHHON (PYHKLIUU C
IIPOM3BOJIbHBIM JIEWCTBUTEIbHBIM I1OKaA-
3aTeseM.

7. 1Ipon3BOHBIE MOKA3aTEIBLHON U JIOTA-
pupmuyeckon GyHKINIA.

8. IIpon3BoAHBIE TPUTOHOMETPUUECKUX U
OOpaTHBIX TPUTOHOMETPUUYECKUX (YHK-
1005178

9. Bropast mpousBoaHas U ee GU3NIeCKUi
CMBICII.

10. [IpuMeHeHre TPOU3BOIHON B (DU3HUKE.
11. Tlonsatue kacaTelbHON K Tpapuky
¢ynkuuu. ['eomerpuueckuii cMbIca mpo-
W3BOJIHOM.

12. HaxoxxaeHue cKopocTd i IpoLec-
ca, 3aJJaHHOTO TpaduKOM. YpaBHEHHE Ka-
caTelbHOM K rpaduKy pyHKIUU.

13. Iuddepennman GyHKINN U €TO Teo-
METpUYEeCKUl  cmblca.  IIpunoxkeHus
muddepeHnrana K NpUOIMKEHHBIM BBI-
YUCIIEHUSM.

14. UccnenoBanne (PyHKIIUU C TIOMOIIIBIO
IIPOU3BOJHOM.

15. Ilpr3Haku NOCTOSAHCTBA, BO3pacTaHUs
u yObiBanus ¢yHkuuu. MccnenoBaHue
(GYHKIIUM Ha SKCTPEMYM.

16. Bomykiocts rpaduka  (QyHKIHH.




Touku neperuda.

17. IlpuMeHeHue TPOU3BOJHOM K TIO-
CTPOCHUIO TPaPUKOB (PYHKITHIA.

18. Haxoxnenwe  Hamboipwmiero u
HAUMEHBIIIETO 3HAYeHUH (QYHKIHUU C TMO-
MOIIBIO POU3BOIHOM.

19. IlpuMepsl UCHIOIB30BaHUs TPOU3BOJI-
HOM U1 HAaXOXKJEHUS HaWIydIlero pe-
IICHUS B IPUKJIAIHBIX 3a/1a4ax.

[MpakTnyeckue 3aHATHS

20

HNuTerpan u ero npu-
JI0KEHUS

Conep:xanue yueOHOro MaTepuaJia

1. [TepBooOpaznas. O3HaKOMIICHHE C T10-
HSATUEM MHTETpajia ¥ MepBOOOPA3HOM.

2. HeonpeaeneHHbI HHTErpa, ero oc-
HOBHBIE CBOMCTBA.

3. Haxox1eHne HeonpeaeIeHHOrO NHTe-
rpajia MeT0J/I0M HEeIOCPEICTBEHHOTO UH-
TErPUPOBAHUSL.

4. Pewienue 3a7a4 Ha BBIYUCIIEHUE He-
ONPENIETICHHOT O UHTErpaa.

5. OnpeneneHHblil MHTErpaj, ero OCHOB-
HbIE CBOWCTBA.

6. ®opmyna Hetorona—Jleitouuia. Bei-
YUCJICHUE ONPEAECIICHHOTO UHTETpaa.

7. 'eoMeTpUYECKHI CMBICI ONIPEEIICH-
HOT'O MHTErpana.

8. IlpunosxeHue onpeneaeHHOro uHTe-
rpaja JJjig HaX0KJICHHUs IUIOIIAIA KPUBO-
JIMHEHHOM TpaIenuu.

9. Beruucnenue miomaaei guryp.

10. IlpuMepsl IpUMEHEHUS WHTErpana B
¢u3uke. Pemenre npukiaaHeIX 3a/1a4.

IIpakTH4eckne 3aHATHA

10

DJIeMeHThI KOMOUHA-
TOPUKH

1. OcHOBHBIE IOHATHS KOMOMHATOPUKH.
2. 3ajauM Ha MOJICYET YUCIIAa pa3Mellle-
HUM, IEPECTAHOBOK, COYETAaHUM.

3. Pemenue 3agau Ha nepebop BapuaH-
TOB.

4. ®opmyna 6uHoma Hetorona. CoiicTBa
OMHOMUANbHBIX KO3 duuneHTos. Tpe-
yrosnbHUK [Tackans.

5. PemleHne npakTHYECKHMX 3ahad C HUC-
M0JIb30BAHUEM TMOHATUN U TPaBUI KOM-
OMHATOPHKH.

IIpakTHYecKkHe 3aHATHA




DJ1eMeHThI TeOPUH
BEpPOSITHOCTEN U Ma-
TeMaTH4ecKoi
CTATHCTHKH

1. ITonsiTue o cioyvaiiHoMm coObiTuH. Jlo-
CTOBEPHBIC U HEBO3MOXKHBIE COOBITHSI.

2. Knaccuueckoe ompeneneHue BeposT-
HOCTH COOBITHsI. BBIymciieHne BeposTHO-
CTei COOBITUH.

3. Onepauun Hax coObITUAMH. Beposr-
HOCTb CYMMBI HECOBMECTHBIX COOBITHH.
BeposTHOCTh MPOTHBOMOIOKHOTO COOBI-
THSL.

4. TloHaTtue O HE3aBUCHMOCTU COOBITHH.
BeposiTHOCTh TpOM3BEACHUS HE3aBUCH-
MBIX COOBITHIA.

5. JluckperHas ciydaiiHas BEJIMYHUHA, 3a-
KOH €€ pacrpeecHusl.

6. UucioBble XapaKTEPUCTUKH ITUCKPET-
HOM ciy4daiiHOW BenuuuHbl. [loHATHE O
3aKOHE OOJIBIINX YHCEI.

7. IlonstHe o 3amadax MaTeMaTHYCCKOM
CTaTUCTHKH.

8. IlpencraBneHne naHHBIX (TAOJIHUIIBL,
JIarpaMmbl, Tpaduku), TeHepagbHas Co-
BOKYITHOCTh, BBIOOpKa, cpenHee apudme-
THYECKOE, MEIHaHA.

9. Pemenue npakTHYECKUX 3a/1a4y C MpH-
MEHEHHEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHyeckue 3aHATHS

10

MHoOrorpaHHuKHu

1. Onucanue U XapakTepUCTUKA pa3Iny-
HBIX BUJIOB MHOTOI'PAaHHHUKOB, I1€pEUHC-
JIEHHUE UX 3JIEMEHTOB U CBOWCTB.

2. N300pakeHne MHOTOIPaHHUKOB U BbI-
MOJTHEHHE TIOCTPOCHHUS Ha N300paskeHUIX
Y MOJIEJISIX MHOTOTPaHHHUKOB.

3. BeluncieHue TMHEMHBIX 3JIEMEHTOB U
YIJI0B B IPOCTPAHCTBEHHBIX KOHPUTYpa-
LUSIX, apTYMEHTUPOBAHHUE CBOUX CYXKJIE-
HUM.

4. XapakTepHucTHKa 1 U300pakeHue ce-
YEHUsI, pa3BEPTKU MHOTOTPaHHHUKOB, BbI-
YHCIJICHUE TUIOIAAEH TOBEPXHOCTEMN.

5. IlocTpoeHne mpoCcTeNmnX CeYeHUn
KyOa, npu3Msl, nupamuisl. [lpumenenue
(GakTOB U CBEIEHUH U3 TUIAHUMETPHH.

6. O3HaKOMJIEHHME C BUJaMU CUMMETPHUI
B IIPOCTpaHCTBE, (OPMYIUPOBAHHE OMpe-
JIEJICHUH U CBOMCTB.

7. XapakTepucTuKa CHMMETPHH TeEJl Bpa-
IIIEHUS] © MHOTOTPaHHHUKOB.

8. IIpumeHeHne CBOMCTB CHMMETPHH IIPU
pelIeHnn 3aau.

9. N306paxeHrie OCHOBHBIX MHOTOTI'paH-
HUKOB U BBIIIOJIHEHUE PUCYHKOB

10 YCJIOBUSIM 3aJa4




IIpakTH4eckue 3aHATHSA 10
1. O3HakoMJIeHUE C BUJIAMU TEJ Bpallle- 4
HUsl, GOPMYITUPOBAHUE UX ONPEICICHUN
Y CBOWCTB.

2. ®opMyIUPOBAHKUE TEOPEM O CEUCHUU
11apa MIOCKOCThIO U IJIOCKOCTH, Kaca-
TeIBHOH K cepe.

3. XapakTepucTuka u n300paxeHue Tei
BpallleHUs1, UX Pa3BEPTKHU, CEUCHHUS.

4. Pewienue 3a1a4 Ha IOCTPOEHUE ceye-
HUH, BBIYUCIIEHUE JJIUH, PACCTOSHUH, YT-
108, omaaei. [lposenenue nokasa-
TEbHBIX PACCYXICHUM MPU PEIICHUH 3a-
Jau.

5. IlpymeHeHne CBOMCTB CUMMETPUM TIPU
pEILIEHNN 3aa4 Ha TeJla BpallleHus, KOM-
OMHAIIUIO TEI.

6. 300paxeHre OCHOBHBIX KPYIJIbIX TEJ
Y BBITIOJTHEHUE PUCYHKA MO YCIOBUIO 3a-
Jauu

Tejia 1 MOBEPXHOCTH
BpallleHus

IIpakTuyeckue 3aHATHSA 4
Bcero 302

3. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB
YUEBHOM JEATEJBLHOCTHU CTYJEHTOB

HaumeHnoBaHue pa3jaesia/TeMbl Buabl yueOHbBIX JeiicTBHI

BBeaenne O3HaKOMJICHHE C POJILI0O MaTEeMAaTHKH B HaykKe, TEXHHKE, SKOHOMHKE, HH-
(OpMAIIMOHHBIX TEXHOJOTHAX H MPAKTHIECKOH mesTenpHOCTH. O3HaKOMITe-
HUE C eJSIMU U 331a9aMy N3YYeHHsI MaTEMaTHKA TIPU OCBOCHHH TpodeccHit
CIIO u crernansuocteii CITO

AJITEBPA

PazBuTHe noHsTHA 0 YHCTE BrimonHenue apudmMeTnyecknx ASHCTBUI HaJl YMCIIAMHU, COYETasl YCTHBIE W
ITUCEMEHHBIE TIPUEMBI.

Haxoxnenne npuOImKeHHbIX 3HaU€HUH BEJIMYMH M TIOTPEIIHOCTEH BBIYHCIIE-
HUH (a0COTIOTHOMN M OTHOCHUTENFHON); CPaBHEHUE YHCIIOBBIX BBIPAKEHHH.
Haxoxxnerne ommO0OK B MpeoOpa3oBaHUSIX M BBIYMCICHUAX (OTHOCHTCS KO
BCEM ITYHKTaM IPOTrPaMMbl)

KopHu, crenenu, 1orapumsl O3HaKOMJICHHE C TIOHSATHEM KOpPHS N-H CTENeHH, CBOHCTBAMHU PaJHKaJIOB U
IIPABUJIAMU CPABHEHUSI KOPHEH.

DopMyIUpOBaHUE OINpPEACICHUS] KOPHS U CBONCTB KOpHEH. Brruncienue u
CPaBHEHME KOPHEM, BBIIIOJIHEHUE IPUKUIKY 3HAUEHUSI KOPHSL.
[Ipeobpa3oBaHue YHCIOBEIX U OYKBEHHBIX BBIPAKCHUH, COICpIKAIINX paIu-
KaJbl.

Brinonnenue pacueToB 1o (opmyisiaM, CoAEpKaIIUM paJrKalbl, OCYIECTB-
JIs1s1 HEOOXOAMMBIE TTOJICTAHOBKH 1 IIPE0Opa3oBaHusL.

OmnpeneneHre paBHOCUIIBHOCTH BBIpaXKEHUH ¢ paaukanaMmu. Pemenue uppa-
LIMOHAJILHBIX YpaBHEHUH.

O3HaKOMJICHHE C IOHATHEM CTETICHHU C JeHCTBUTEIHHBIM ITOKa3aTeNeM.
Haxoxnenne 3Ha4eHHWH CTETEHH, MCTIONB3YS IPHU HEOOXOANMOCTH HHCTPY-
MEHTaJIbHBIE CPEJCTBA.

3anuceIBaHUE KOPHS N-H CTENEHH B BHJE CTETIEHHU C IPOOHBIM IOKa3aTelleM
1 Ha00OpOT.

DopMynupOBaHUE CBOWCTB CTENEHEH. Brluncienue creneHei ¢ pauyoHallb-
HBIM IIOKAa3aTeJIEM, BBIIOJIHEHUE NPUKUIKU 3HAYEHHUS] CTENEHU, CPABHEHUE




CTETICHEH.

[IpeoOpa3oBaHue YUCIOBBIX U OYKBEHHBIX BBIPAKCHUI, COIACPKALIMX CTE-
MIeHU, IPUMEHSS CBOMCTBA. PelieHre nokazareabHbIX YpaBHEHHH.
O3HakoMJIEHHE C IPUMEHEHUEM KOPHEH U CTeleHel MpU BBIUYUCICHUU CPEJI-
HUX, JCIEHUU OTpe3Ka B «30J0TOM cedeHHHn». PellieHne NpukIagHbIX 3a1ad
Ha CJIOKHBIE MPOIICHTHI

IIpeoGpa3oBaHue ajredpanvecKux
BBIpaKeHH

BrimnonHeHue npeoOpa3oBaHu BBIPAXKECHUH, TPUMEHEHUE (HOPMYII, CBSI3aH-
HBIX CO CBOICTBaMU CTEIICHEW U JIOTapU(PMOB.

OmnpeneneHre 007acTH AONYCTUMBIX 3HAYCHHH JOTapU(MHUYCCKOrO BEHIpa-
keHus. Pemmenue morapuMuUIeckux ypaBHEHUIH

OCHOBbBI TPUTTOHOMETPUHN

OCHOBHBIE NOHATHS

W3ydeHue paguaHHOTO METOJa M3MEPEHUS YIJIOB BpAIIEHUS U UX CBA3U C
rpagycHoi Mmepoil. I300paxeHue yrioB BpalleHUs: Ha OKPY>KHOCTH, COOTHE-
CCHHE BEIMYMHBI YTJIa C ero pacroiiokeHneM. @opMynupoBaHUE OIpeere-
HUI TPUTOHOMETPHUYCCKUX (DYHKIHHA IS YTTIOB IIOBOPOTA M OCTPHIX YIJIOB
MIPSIMOYTOJIBHOTO TPEYTOJIHHIKA W OOBSICHEHHIE UX B3aHMOCBS3H

OcHOBHbIE TPUTOHOMETPHYECKHE TOXK-
JecTBa

[IpuMeHeHne OCHOBHBIX TPUTOHOMETPHYECKUX TOXKIIECTB IS BEIYUCICHHS
3HAYEHUH TPUTOHOMETPUICCKUX (YHKITUH 110 OJTHOWM U3 HUX

IIpeoOpa3oBanus NPoCTEHIIMX TPUTO-
HOMETPHYeCKUX BbIpakeHU

W3yyeHne ocHOBHBIX ()OPMYJ TPHTOHOMETPUH: (POPMYJIIBI CIIOKEHUS, YIBO-
SHHS, IPe0O0Pa30BaHMs CYMMBI TPUTOHOMETPHUCECKHUX (DYHKIUH B IpON3Be-
JEHHE 1 IPOU3BEACHUS B CYMMY M IPHUMEHEHHE MIPU BBIYHCICHUH 3HAYECHHUS
TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIPOILIEHHS €T0.

O3HaKOMJIEHHE CO CBOMCTBAMH CUMMETPUHU TOUEK Ha TMHUYHON OKPYKHO-
CTH M IPUMEHEHHUE WX JJIs BEIBOJIA (GOpMYJI PUBEICHHS

HpOCTeiiume TPUTOHOMETPHYECKUE
YpaBHCHMS M HEPABCHCTBA

Pemenre mo gopmynam U TPUTOHOMETPUYECKOMY KPYTY MPOCTEHIIUX TPHU-
TOHOMETPUYECKUX YPABHEHUM.

[IpuMeHeHHne OOIIMX METOJOB PELICHUs ypaBHEHMH (TpHBEICHHUE K JTHHEH-
HOMY, KBaJpaTHOMY, METOJ| Pa3JIOKEHUSA HAa MHOXUTEIHU, 3aMEHBI IIEPEMEH-
HOM) NpH pelIeHUH TPUTOHOMETPHUUECKUX ypaBHEHHUH.

YMeHue oTMeuaTh Ha Kpyre pelleHus IPOCTEHIINX TPUTOHOMETPHYECKUX
HEPaBEHCTB

ApKCHHYC, AapKKOCHHYC,
APKTaHTeHC YHCIa

O3HaKOMJICHHUE C MOHSATHEM 00PaTHBIX TPUTOHOMETPUYECKUX (QYHKIIMH.
V3ydeHne onpesiesieHUi apKkcuHyca, apKKOCHHYCa, apKTaHI'€HCca YUCIIa,
(bopMyIupoBaHUE UX, H300pakeHNE Ha CIMHIYHON OKPYKHOCTH, IPUMEHE-
HHE [IPU PELICHHU YpaBHEHUH

®YHKIIAH, X CBOMCTBA U TPA®UKH

DOyHKUMH.
IHonsiTHE 0 HeNPEePHIBHOCTH (PYHKLIUH

O3HaKOMIICHHE C MOHITHEM MEPEeMEHHOM, PUMEPaMHU 3aBUCHMOCTEH MEXIY
TIePEMEHHBIMHU.

O3HaKOMIICHHE C OHATHEM rpaduka, onpeneeHne NPUHAAICKHOCTH TOUKH
rpaduxy ¢yrkuun. OmnpeneneHue no GopMyne NpocTeHIeil 3aBHCUMOCTH,
BUIa ee rpaduka. BeipaxxeHnue mo Gopmyine oaHON HepeMeHHOH Yepes Ipy-
Tuc.

O3HakoMIIeHHE C ompelereHreM (QYHKIUH, hopMynupoBanue ero. Haxox-
JieHue 00JIacTh ompe/iesieHHs] 1 00JIaCTH 3HaYCHUH (HYHKIMH

CpoiicTBa pyHKIMMN.

I'padnueckast unrepnperanus. llpume-
pPbl YHKIHMOHAJIBHBIX 3ABHCUMOCTEN B
peajibHbIX IPoLeccax U AABJCHUAX

O3HakoMJIeHHE ¢ TpUMepaMH (YHKIIMOHAIBHBIX 3aBHCHMOCTEH B pealbHBIX
IIPOLECCAX U3 CMEXKHBIX JUCLUIUINH.

O3HakoMJIEHHE C JO0Ka3aTeJbHBIMU PACCYKACHUSIMH HEKOTOPBIX CBOWCTB
JUHEWHOW M KBaJgpaTHYHOW (DYHKIIMH, MPOBENEHHE MCCIEJOBAHUS JIMHEH-
HOM, KyCOYHO-JIMHEHHO, APOOHO-TMHEHHON M KBapaTUYHOH (YHKIHH, TI0-
cTpoeHne ux rpaduxos. Ilocrpoenne u urenune rpadukos Gynkuunii. Mccrne-
noBanve QyHknuu. CocraBieHHe BUIOB (QYHKUHMH MO JAHHOMY YCIIOBHIO,
pellieHue 3a1a4 Ha SKCTPEMYM.

Brinosenne npeobpasoBanuii rpaguka GyHKIMN

Oo0partHble pyHKINH

W3yyenne moHsATHst 0OpaTHON (YHKIMH, ONpeJielieHHe BUAa U TOCTPOCHUE
rpaduka oOpaTHOW (YHKIMH, HAXOXK/IEHHE €€ 00JIaCTH OIpEAeeHHs U 00-
nacTv 3HaueHni. [IpuMeHeHne CBOWCTB (QYHKIMI IIPH HCCIIEAOBAHUH ypaB-
HEHUH 1 peIIeHNH 3a]a4 Ha SKCTPEMYM.

O3HAaKOMJICHHUE C TOHSATHEM CJI0KHOU QYHKIIMU

Crenennsle, NOKa3aTelbHbIE, JIOTa-
pudMHYecKHe M TPUTOHOMETPUYECKHE
bynkuun.

OOpaTHbIe TPUTOHOMETPHYECKHE

Brrunciienue 3HaYeHUN QYHKIUI M0 3HAYCHUIO apTyMEHTA.

Omnpenenenne MOJOXKEHUsT TOYKK Ha Trpaduke 1Mo ee KOopauHaTaM U Hao0o-
porT.

Hcnosib30Banne CBOWCTB (DYHKIMIA NIl CpaBHEHMsI 3HAYCHWH CTENEeHEH W




byHxuun

JIOTapU(pMOB.

[octpoeHue rpa kOB CTETICHHBIX U JIOrapu(PMUICCKUX () YHKIIHA.
Perienne nokazaTeNbHBIX U JIOTApU(MUUCCKUX YPABHCHUN U HEPABEHCTB I10
W3BECTHBIM aJITOPUTMAaM.

O3HaKOMJICHUE C MOHITHAEM HEMPEPBIBHOW MEPUOTUICCKON QyHKImH, dop-
MyJUPOBAHUE CBOMCTB CHHYCA M KOCHHYCA, IOCTPOCHUE UX IPa(UKOB.
O3HaKOMJICHUE C TIOHATHUEM T'apMOHUYCCKUX KOJICOAHUI U IpuUMepamu rap-
MOHHUYECKHUX KOJIeOaHUH /I OTMHMCAHUS MPOIECCOB B (PM3MKE W APYTUX 00-
JACTAX 3HAHUS.

O3HaKOMJICHHE C MTOHATHEM Pa3pbIBHOW MEPHOAMYSCKON (QYHKIUH, (HOpMY-
JUPOBAHME CBONCTB TAaHTE€HCA W KOTAHTEHCA, TOCTPOCHHE UX TPaHKOB.
[IpumeHeHre CBONCTB (PYHKIMIA I CpaBHEHHS 3HAYECHUH TPUTOHOMETPH-
YecKuX (QYHKIUH, PeIICHNs TPUTOHOMETPHUECKUX YPaBHEHUH.

Ioctpoenue rpadukoB 0OpPAaTHBIX TPUTOHOMETPHUCCKUX (DYHKIMIA M Ompe-
JICTICHHE TI0 Tpa(rKaM UX CBOWCTB.

BrinonHeHue npeodpa3oBanus rpa@ukoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IlociaenoBaTesbHOCTH

O3HaKOMJICHHE C MOHATHEM YHCIIOBOH MOCIIEI0BATENILHOCTH, CIIOCO0aMH ee
3a/1aHusl, BBIYUCICHUSIMU €€ YJICHOB.

O3HakOMJICHHE C TOHATHEM IIpejielia II0CIe0BaTeIbHOCTH.

O3HaKOMJIEHHE C BBIUMCICHHEM CYMMBI OECKOHEUHOI'O YHCIIOBOTO psijga Ha
NpUMepe BBIYHMCIICHHS CYMMBI OECKOHEYHO YOBIBAIOIIEH TI'€OMETPUYECKOM
MIPOTPECCHH.

Pemenne 3a1a4 Ha mpuMeHEHNE GOPMYITBI CYMMBI OECKOHEUHO YOBIBArOIICH
TEOMETPHUUCCKOM IPOTPECCHI

IIpousBoaHas M ee IPUMeHeHHe

O3HakoMIIEHHE C MOHATUEM IPOU3BOIHOM.

Wzyyenne u ¢GopMynHpoBaHHE €€ MEXaHWYECKOTO U I'€OMETPUYECKOTro
CMBICIIA, U3yYEHHE aNTOPUTMa BBIUUCIIEHHS MPOU3BOAHON Ha MpHMEpE BbI-
YHCJIEHUS MTHOBEHHON CKOPOCTH U YTJIOBOTO KO3 (HUIIEHTa KacaTeIbHOM.
CocraBneHne ypaBHEHHS KacaTeIbHOM B 00LIEM BHIE.

YcBoenue npaBui auphepeHIupOBaHus, TaOJUIbI TPOU3BOIAHBIX JJIEMEH-
TapHbIX (QYHKIMH, npumeHeHue it nuddepenimpoBanus (GpyHKUUH, co-
CTaBJICHUs ypaBHEHUS KacaTeIbHOI.

W3yyenne TeopeM O CBsI3M CBOMCTB (D)YHKIMHM W IPOM3BOAHOMU, (opmysu-
pOBKa HX.

[TpoBeneHue ¢ MOMOIIBIO MPOU3BOIHON HMCCIeIOBaHUs (HYHKIMH, 33 JaHHON
(dbopMmynoii. YCTaHOBIEHUE CBSI3M CBOMCTB (DYHKIINH W MPOU3BOJHON IO HX
rpadukam.

[Mpumenenne Mpon3BOIHON A pENICHUS 33/1a4 HA HaXOXJICHWE HauOOIb-
11€T0, HAUMEHBIIETO 3HAYCHHS] U Ha HAXOXKACHUE SKCTPEMyMa

IlepBooOpa3Hasi U HHTErpaJ

O3HaKOMJICHHE C TIOHATHEM MHTErpalia v epBoOOpa3HoOii.

W3yueHune npaBuiia BEIYKCICHUS IEPBOOOPA3HON U TEOPEMBI
Herorona-Jleiiounma.

Pemenne 3amau Ha CBs3bh MEPBOOOPA3HON W €€ MPOU3BOMHOM, BHIUHCICHUE
HepBOOOPa3HOM JUIsl TaHHOW (DYHKIIHH.

Pemenue 3aJa4 Ha NPUMCHCHUE HHTErpaja AJisi BbIYUCICHUA q)I/ISI/I‘-IeCKI/IX
BEJIMYMH U TJIOMIaAeH

YPABHEHNWSA 1 HEPABEHCTBA

YpaBHeHus M cUCTEMBI
YpPaBHeHMUil

O3HaKOMJICHHWE C TPOCTEUIIMMH CBEJICHHSIMH O KOPHSX anreOpanyecKux
YPaBHEHUH, IIOHATUSMHU UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPaBHEHUM.

HepaBeHcTBa M cHCTeMbI HEPABEHCTB W3ydenue Teopun paBHOCHIIBHOCTH ypaBHEHUH U ee mpuMeHeHus. [loBTo-

¢ IByMs
nepeMeHHbIMH

peHMe 3alFCH PEIICHUS CTAaHAAPTHBIX YpaBHEHHH, MPHEMOB NpeoOpa3oBa-
HUS YpaBHEHUH IS CBEJICHHS K CTAaHIapPTHOMY YPaBHEHHIO.

Pemenne pannoHaNbHBIX, MPPALMOHANBHBIX, MOKA3aTEIbHBIX W TPUTOHO-
METPUYECKUX YPABHEHUH U CHCTEM.

Hcnons3oBaHue cBOWCTB M rpadMKoB (QYHKIWI Ui pEelIeHUs] ypaBHEHHH.
[ToBTOpEHNE OCHOBHBIX PUEMOB PELIEHUS CUCTEM.

Pemenve ypaBHeHUI ¢ MpUMEHEHHEM BCeX NPHEMOB (Pa3JIOKEHUsS] Ha MHO-
JKUTEIM, BBEJCHUS HOBBIX HEM3BECTHBIX, NOACTAHOBKH, IpaMuecKoro Me-
TO/A).

Pemenne cucteM ypaBHEHHH C MPHUMEHEHHEM DPa3UYHBIX crtocoboB. O3Ha-
KOMJIGHHE C OOIIMMH BONIPOCAMH pEIIeHHs HEPaBEHCTB M HCHOJIH30BAaHHUE




CBOMCTB 1 rpaduKoB QYHKIMH TIPH PEIICHUN HEPABEHCTB.

PemieHne HepaBEeHCTB U CHUCTEM HEPABCHCTB C MPUMCHEHHUEM Pa3JIMYHBIX
Croco0O0B.

[IpuMeHeHHEe MaTEMAaTHYECKAX METOJIOB JJIsl PEIICHHS COACPIKATCIBHBIX 3a-
Jlad U3 Pa3IMyYHBIX O0JIAaCTeW HAyKH M NpPaKTUKU. MHTepmpeTupoBaHHE pe-
3YJIbTATOB C YYE€TOM PEabHBIX OIPaHHYCHHIA

JEMEHTBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEM U CTATUCTUKHA

OcHOBHbBIE MOHSITHS
KOMOMHATOPUKH

N3ydenue npapuiia KOMOMHATOPUKH M MIPUMEHEHUE NIPU PEIICHUU KOMOWHA-
TOPHBIX 3a7ay.

Pemienne KoMOMHATOPHBIX 33724 METOJIOM Tiepedopa U MO MPaBIIY YMHO-
KCHHS.

O3HaKOMJICHHE C TIOHATHAMH KOMOMHATOPHKH: Pa3MEIICHUSIMH, COUYCTaHUS-
MH, TIEPECTAHOBKAMH U (POPMYIIaMU IS UX BHIYHCIICHUS.

OObsicHEHHE W TIPUMEHEHHE (OPMYJ JJIs BBIYHCICHUS pa3MEIIeHNH, mepe-
CTaHOBOK W COYETaHWH NP PEIICHUH 3a1ad.

Osznakomienue ¢ OnHomoM HeioToHa M TpeyrombHukoM [lackans. Pemenne
MIPAKTUIECKUX 3314 C MCIOJB30BAHNEM MTOHITHN ¥ TPAaBUI KOMOMHATOPHKH

DJIeMeHTbI TeOPUHU
BEpPOSAITHOCTEH

N3yyenne KiaaccUYECKOTO ONPENENIEHUs BEPOSITHOCTH, CBOMCTB BEPOATHO-
CTH, TEOPEMBI O CYMME BEPOSATHOCTEH.

PaccmoTpenne npuMepoB BIYKCIICHUS BEPOATHOCTEN. Pelenne

3aJ1a4 Ha BBIYHMCIICHUE BEPOSITHOCTEH COOBITHIA

IIpeacraBieHne JaHHBIX
(Tadauusbl, AMArpaMMBbl, rpadpuKn)

O3HaKOMJICHHE C MPEACTaBICHUEM YHCIOBBIX JAHHBIX M MX XapaKTepHCTHU-
kamu. PerieHne npakTHYeckux 3aja4d Ha 00pabOTKy YHCIIOBBIX AaHHBIX, BbI-
YYCJICHUE UX XaPaKTEPUCTHK

I'EOMETPUS

IIpsiMbIe ¥ IUVIOCKOCTH
B IIPOCTPAHCTBE

DopMyIUpOBKAa U NPUBEACHUE JOKA3aTEIIbCTB MIPU3HAKOB B3aMMHOIO pac-
TIOJIO>KEHHUS NIPSIMBIX U INIOCKOCTEH. PacriosHaBaHue Ha yepTexax U MOJEIIX
Pa3IUYHBIX CIy4acB B3aUMHOIO PACIIOJIOKEHUS IPSMBIX U ILUIOCKOCTEH, ap-
T'YMEHTUPOBAHUE CBOUX CYXKICHUM.

@opMyIUpOBaHUE OMNpEEICHUM, MPU3HAKOB U CBOWCTB MNapajljIeNbHBIX U
MEPIEHANKYJIAPHBIX IUIOCKOCTEN, IBYTPAHHBIX M THHEHHBIX YTIIOB.
BeInonHeHne NOCTPOEHUS YIJIOB MEXIY MPSIMBIMH, MPSAMON U MIOCKOCTBIO,
MEX]y IUIOCKOCTSIMH IO OIMHCAHUIO, U PACTIO3HABAHHE UX HA MOJEIAX.
[IpuMeHeHHe MPHU3HAKOB U CBOWMCTB PACHONIOKEHHS MPSIMBIX M MIOCKOCTEN
IIPH PELICHUH 3a/]1a4.

N3o0pakeHne Ha pUCyHKaX M KOHCTPYHPOBAHHWE HA MOJEISIX IEPIICHINKY-
JIIPOB U HaKJIOHHBIX K IUIOCKOCTH, IIPSIMBIX, apAJUICJIbHBIX IUNIOCKOCTEH, yT-
JIOB MEXy MPSAMOH U TIIOCKOCTBIO U 000CHOBAaHHUE IIOCTPOCHUS.

Pemenne 3amay Ha BBIYMCIEHHE T'€OMETPHYECKHX BenHYMH. ONHCHIBaHUE
paccTossHAA OT TOYKM [0 IJIOCKOCTH, OT NPSMOM 10 INIOCKOCTH, MEKIY
IUIOCKOCTSIMH, MEXAY CKPELIUBAIOIIUMUCS NPSMBIMH, MEXAY MPOU3BOJIb-
HBIMH (PUTYpPaMH B IPOCTPAHCTBE.

dopmynupoBaHuE W JOKA3bIBAaHHE OCHOBHBIX TEOPEM O PAcCTOSHHAX (Teo-
peM CyIIECTBOBAHUsI, CBOICTBA).

N3o0pakeHne Ha yepTekax M MOJEISAX PACCTOSHHS W 00OOCHOBaHUE CBOMX
cyxnaeHuil. OmpeneneHne U BBIUUCICHHE PACCTOSHUHA B IPOCTPAHCTBE.
[Tpumenenne Gopmy 1 TeOpeM MITAHUMETPUH JJISl PELISHUS 3a71ad.
O3HakoMJIEHHE C MOHATHEM NapajIeIbHOTO NPOEKTUPOBAHHUS U €r0 CBOM-
cTtBamu. GopMyJIMpOBaHKUE TEOPEMBI O IUIOIIALU OPTOrOHAIBHON IPOEKLIUU
MHOTI'OYI'OJIbHUKA.

[Tpumenenne Teopun Ist 000CHOBAHMS MOCTPOCHUIN M BBIYMCICHUI. Apry-
MEHTUPOBAaHUE CBOUX CYXJECHHH O B3aUMMHOM DAaclOJIOXEHUM IPOCTPaH-
CTBEHHBIX QHUTYP

MHoOrorpaHHuKHU

Onucanue ¥ XapakTepUCTHKA DPA3TUYHBIX BHIOB MHOTOTPAaHHUKOB, IEpe-
YHUCJICHUE UX JIEMEHTOB U CBOMCTB.

N306pakeHre MHOTOTPaHHHUKOB M BBIIIOJIHEHUE ITOCTPOCHUS Ha M300paxke-
HUSX U MOZEIIAX MHOIOIPaHHUKOB.

Brluncienue JMHEHHBIX 3JI€MEHTOB M YIJIOB B IPOCTPAHCTBEHHBIX KOH(pH-
Typanusx, apryMEHTUPOBAaHHE CBOUX CY>KJECHHH.

XapakTepucTHKa M HM300pa)KCHHE CEUYEHUs], pa3sBEepTKH MHOTOIPaHHUKOB,
BBIUUCIICHHUE IUIOIIAAeH TOBEPXHOCTEM.

ITocTpoenne mpocTeHmux cedeHnit Kyoba, mpu3msl, nupamusl. [Ipumenenne




(haKTOB M CBEICHUH U3 TIIAHUMETPUH.

O3HakOMJICHHE C BHJaMH CHMMETPHH B NPOCTpaHCTBE, (opMynupoBaHUE
OTpeNieNIeHNl U CBOMCTB. XapaKkTepHCTUKAa CHUMMETPUU Tel BpAIlEHUs U
MHOTOTPaHHUKOB. [IpuMeHeHne CBOWCTB CUMMETpPHUH IpPU PELICHUU 3ajadu.
Hcnonp3oBaHne NpHOOPETEHHBIX 3HAHUH UISI MCCIENOBAHUS U MOJEIHPO-
BaHMs HECJIOKHBIX 3a7a4. M300pakeHne OCHOBHBIX MHOTOI'PAHHUKOB U BBI-
MIOJTHEHUE PUCYHKOB I10 YCJIOBHSIM 3aJau

Tenaun MOBEPXHOCTH
BpalieHUusA

O3HakOMJICHHE C BHAAMHU TEJ BpamicHHs, GOPMYIHPOBAHUE UX OIpeIelie-
HUU M CBOMCTB.

DopMyTUPOBAaHUE TEOPEM O CEUCHHH IlIapa IIIOCKOCTHIO M TNIOCKOCTH, Kaca-
TeIBHOM K cepe.

XapakTepHucTrKa 1 U300pakeHHe TN BPAICHHS, UX Pa3BEPTKH, CCUCHHUS.
Pemennie 3aga4 Ha MOCTPOCHHE CEUEHWU, BBHIYUCICHHE IIJIUH, PACCTOSHUM,
yrJIoB, momanen. [IpoBenenne qokazaTenbHBIX PACCYKACHUHN TIPHU PELICHUN
3a1ad.

[IpumeHeHre CBOMCTB CUMMETPUU NPU PEIICHUU 3a7a4 Ha Tejla BpalleHHS,
KOMOHWHAITUIO TEI.

M3o0pakeHne OCHOBHBIX KPYTJIBIX TEJ U BBIMOJIHEHHUE PUCYHKA 10 YCIOBUIO
3a1a4u

I/I3MepeHl/Iﬂ B reoMeTpun

O3HaKOMJICHHE C MOHATHAMH IUIOIMIAAM U 00beMa, aKCHOMaMU

M CBOMCTBaMH.

Perienune 3a7a4 Ha BBIYMCICHUE TUIOINACH IIOCKUX (UTYP C IPUMEHEHHUEM
COOTBETCTBYIOIIHUX (GOPMYJ M (PAKTOB U3 TUNITAHUMETPHH.

H3ydyeHne TeopeM O BBIYMCICHHH OOBEMOB IPOCTPAHCTBEHHBIX TEJ, PeIlle-
HUE 3a7a9 Ha TIpUMEHEHUE POPMYJT BEIYUCICHHUS 00BEMOB.

W3ydyenne Gopmys i1 BEIYUCICHUS TUIOIIAIEH MOBEPXHOCTEH MHOTOTpaH-
HHUKOB U TEJI BpaIllCHHUS.

O3HaKOMJICHHE C METOJIOM BBIYHMCIICHUS TUTOIIAIH IIOBEPXHOCTH CEPHI.
Pemenuie 3ama4 Ha BBIYMCIIEHUE IUIOLIAJEH MOBEPXHOCTH NPOCTPAHCTBEH-
HBIX TEN

KOOp)II/IHaTLI U BEKTOPbI

O3HakOMJICHHE C MOHATHEM BeKTopa. M3ydeHue neKapTOBOH CHUCTEMBI KO-
OpJUHAT B IPOCTPAHCTBE, IOCTPOCHUE 10 3aJaHHBIM KOOPJUHATAM TOYEK U
IIJIOCKOCTEH, HAXO0XKICHUE KOOPAUHAT TOYEK.

Haxoxnenne ypaBHEHHMH OKpYXHOCTH, c(epbl, IUIOCKOCTH. Brrumcnenue
PAacCTOSIHUN MEXy TOUKaMHU.

M3yyeHune CBONCTB BEKTOPHBIX BEIMYMH, IPABUII PA3JIOKEHUS BEKTOPOB B
TPEXMEPHOM MPOCTPAHCTBE, MPABHI HAXOXKICHHA KOOPAUHAT BEKTOpa B
MIPOCTPAHCTBE, MPABUII IEHCTBUI C BEKTOPaMU, 3aJaHHBIMU KOOPIUHATAMHU.
[IpuMeHeHHe Teopuu NpH PEIIEHUH 3a7a4 Ha ACUCTBUS C BEKTOpaMH.
W3ydenune ckanapHOro NpOU3BEICHUS BEKTOPOB, BEKTOPHOIO YPaBHEHUs
npsMoil U TuIocKocTH. IlpuMeHeHne Teopuu MpH pEelIeHHWH 3ajad Ha JAeH-
CTBUS C BEKTOpPaMH, KOOPJUHATHBINA METOJ, IPUMEHEHUE BEKTOPOB AJIS BbI-
YYCJICHUS BEJIMYUH YIJIOB U PACCTOSIHUM.

O3HakOMJIEHHE C JOKa3aTelbCTBAMH TEOPEM CTEPEOMETPHU O B3aUMHOM
pAacCIOJIOKEHUU IPSMBIX U IUNIOCKOCTEH € UCTI0Ib30BAaHUEM BEKTOPOB

4. YYEBHO-METOANYECKOE 1 MATEPUAJIBHO-TEXHUYECKOE

OBECIIEYEHHME IMTPOI'PAMMBbI

OcBoenue mporpamMmbl y4eOHOM IUCHUIUIMHBI «MaremaTuka: anredpa u
HayaJla MaTEMaTUYECKOTO aHajn3a; TEeOMETpHs» MpeanojaraeT HajJlu4due B TPO-
deccuoHanbHONM 00pa30BaTENLHON OpTraHM3aIlui, peaau3yloniel oOpa3oBaTesb-
HYI0 Iporpammy cpeaHero obimero obpazoBanusi B mpezenax ocBoeHust OIIOII
CIIO Ha 6a3e ocHOBHOrO 00IIIer0 00pa3oBaHMsl, y4eOHOTr0 KabMHETa, B KOTOPOM
MMEETCS BO3MOXKHOCTh 00ecneunTh 00ydaromumcs: cBOOOHBIN noctyn B UHTep-
HET BO BpeMs Y4EOHOTO 3aHATHS U MIEPUO]T BHEYUECOHOU ACSITETFHOCTH.




[Tomenienne kabuHeTa AOKHO YAOBJIETBOPATH TpeboBaHUsIM CaHUTapHO-
sanuaeMuonorndeckux npasui U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u 6bITh
OCHAIIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSX, B
TOM YHCJIE CHECIMATU3UPOBAHHON yueOHONU MeOeNbio U CpecTBaMU 00ydeHus, J10-
CTAaTOYHBIMU JIJISI BBITIOJIHCHUSI TPEOOBAHUH K YPOBHIO TIOJITOTOBKH O0yYarOIIHXCA.

B kabuneTre MOMKHO OBITH MYJIBTUMEIUUHOE OOOPY/IOBAHUE, MOCPEIACTBOM
KOTOPOTO YYaCTHHKH 0Opa30BaTEIBHOTO MPOIECCa MOTYT MPOCMATPUBATH BU3Y-
abHYI0 MH(OpPMALIMIO 10 MaTeMaTUKEe, CO37aBaTh MpPE3EHTAIlMU, BUAEOMAaTEepHUa-
JIbl, UHBIE IOKYMEHTHI.

B cocTtaB yueOHO-METOUYECKOTO U MAaTepUaIbHO-TEXHUYECKOTO odecreye-
HUS POTpaMMBbI yueOHOM AUCIMIUIMHBI «MaTtemaThka: ajnredpa U Hayajga MaTeMa-
TUYECKOTO aHaJIN3a; TEOMETPUSD) BXOJIAT:

* MHOTO(YHKIITMOHAIBHBIA KOMILIEKC MPENoaaBaTes;

* HarJsiIHbIe TOCOOUS (KOMIUIEKThI y4eOHBIX TaOJIII, TJIaKaTOB, MOPTPETOB
BBIJIAIOIINXCS YUEHBIX-MAaTEMAaTUKOB U JIp.);

* “H(QOPMAIIMOHHO-KOMMYHUKATUBHBIE CPEACTBA;

* SKpaHHO-3BYKOBbIE TTOCOOUS;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIlMH, B TOM YHCJI€ TaclopTa Ha Cpell-
CTBa 00YUYEHMS, MHCTPYKIIUU 110 UX UCIIOJIH30BaHUIO U TEXHUKE 0€30MMacHOCTH;

* OuOMMOTEeUHBIN (HOHS.

B Oubnuoreunsii ¢GoHA BXOIAT y4E€OHUKH, y4€OHO-METOJUYECKUE KOM-
wiekTel (YMK), obecnieunBatorye ocBoeHne yaeOHON NUCIMILIMHBI «MateMatu-
Ka: areOpa v Hayaja MaTeMaTUYECKOrO aHalln3a; TEOMETPUs», PEKOMEH/I0BaHHbIE
WIN JIOMYIIEHHBIE JUISI MCTIOJIB30BaHUS B MPO(ECCHOHAIBHBIX 00pa30BaTEIbHBIX
OpraHu3alusIX, Peau3yIoluX 00pa30BaTEIbHYI0 MPOrpaMMy CPEIHEr0 OOIIEeTo
obpazoBanus B npeaenax ocsoeHuss OIIOIT CITO na 6a3e ocHOBHOTO 001Iero 00-
pa3oBaHMUs.

bubmuoreunbiit GoHI MOXKET OBITh JOMOJHEH SHIMKIONEIUSIMU, CIPaBOY-
HUKaMH, HAyYHOM, HAYYHO-TIOITYJISIPHOM U IPYTOW JINTEPATypOu 10 MareMaTuke. B
MPOIIECCe OCBOEHUS MPOTpaMMbl yUeOHOM TUCHMIUIMHBI «MaTeMatuka: anredpa u
Hayaja MaTEMaTHYE€CKOTO aHajau3a; TeOMETpUs CTYACHTHI JTOJDKHBI TMOJTYYUTH
BO3MOXXHOCTh JIOCTyMHa K 3JIEKTPOHHBIM Y4e€OHBIM MaTepuajaM M0 MaTeMaTHKe,
UMEIOITUMCSI B CBOOOJHOM JIOoCTyne B ceTu MHTepHET (2JIEKTPOHHBIM KHUTaM,
MpaKkTUKyMam, TectaM, Mmatepuanam EI'D u ap.).

[Iporpamma IUCHUIUIMHBI pEaTU3yeTcs B Y4eOHOM KaOuMHeTe MaTeMATHKH
U MHpOpMATHKH.
OcHOBHOe 000py10BaHME KAOUHETA:
NurtepaktuBHas nocka SMART Board SB480 (nmuaronans 77")
Mynbrumenuitapiii mpoektop Epson EB-541
[IepcoHanbHBINA KOMIIBIOTEP MPENOAABATENS
JIunensuonnoe 110:
WINDOWS 10 PRO FOR OEM SOFTWARE
Microsoft Office mis qoma u yueos: 2019
Kaspersky Endpoint Security 11 ans Windows



Smart Notebook 11 (urieH3ust B KOMIUIEKTE ¢ HHTEPAKTUBHOM JTOCKOM ).

CamocTrosiTe/ibHasi padoTa CTyJIeHTOB ITPOBOIUTCS B KAOMHETAX, OCHAIIEHHBIX
KOMITBIOTEPHOU TEXHUKOM C BO3MOXKHOCTBIO MOJIKIIOUEHU K ceTh « HTepHET» 1
oOecrieueHrneM J0CTyIa B AIEKTPOHHYIO HH(DOPMAITMOHHO-00pa30BaTEIbHYIO Cpe-
1y YHUBEPCUTETA.

5. PEKOMEHIAYEMAS JIUTEPATYPA
OcHoBHAaf:

1. bammakoB M. WM. Maremaruka: yuebnuk / M.U. bammakos. — 2-e u3fm.,
crep. — KHOPYC, 2017. — 394 c. — (Cpennee npodeccuonaibHoe 00paso-
BaHUE).

2. AnreOpa u Hadana matematudeckoro ananm3a. 10 kmace: Yue6. st o6rme-
oOpa3oBart. opranu3amuii: ba3oserii u yriay6:. Yposuau / FO. M. Konsrun, M. B.
Tkauesa, H. E. ®enoposa, M. U. lllabynuH. - 5-¢ uzn. - M. : [Ipocsernienue,
2018. - 384 c. : un. - ISBN 978-5-09-055081-9 : 503-00.

3. AnreOpa u Hauana MmaTemMaTudyeckoro ananusa. 11 kmace: Yueb. mist o6re-
oOpasoBat. opranu3anuii: ba3ossiii u yriayoun. yposuu / FO. M. Komnsrun, M. B.
Tkauesa, H. E. ®enoposa, M. U. lllabynuH. - 4-e uzn. - M. : [Ipocsernienue,
2017. - 384 c. : un. - ISBN 978-5-09-049531-8 : 542-00.

4. T'eometpusi. 10-11 knaccel: yueOHUK Jutst 00111€00pa30BaTEIbHBIX OpraHu-
3arnuii: 0a30BbIi 1 yrayoneHubiil yposuu / JI. C. Atanacss, B. @. byrysos, C. b.
Kagomres, O. I'. ITo3nsk. - Mocksa : IIpocsemenue, 2020. - 287 c. : wn. - (MI'Y
- mkoue). - ISBN 978-5-09-073883-5 : 586-00.

5. Aure6pa n Hauana maremaTudeckoro ananmsa. 10 kiacc: Y4ae0. ais 00-
nieoOpa3oBar. opranusanuii: ba3oserit u yriry6s. yposau / FO. M. Kossrua, M.
B. TkauéBa, H. E. ®énoposa, M. U. lllaGynwuH. - 8-¢ uz3a. - M. : [IpocBenienue,
2020. - 384 c. : un. - ISBN 978-5-09-075569-6 : 550-00. -

6. AnreOpa u Hauana maTemMaTudeckoro ananu3sa. 11 kmace: Yueb. mist o6rie-
o0pasoBar. opranu3anuii: ba3ossiii u yrayoun. yposuu / FO. M. Konsrun, M. B.
Tkauésa, H. E. ®&énoposa, M. U. lllabynuHn. - 8-e uzn. - M. : [Ipocsemienue,
2020. - 384 c. : un. - ISBN 978-5-09-074200-9 : 625-00.

JlomosiHUTEILHAS .

1. denepanbHbid 3aKk0H 0T 29.12.2012 Ne 273-d3 «O06 obpazoBaHuu B
Poccuiickon @enepauum.

2. [Tpuka3z MunucrepctBa oOpa3zoBanus u Hayku PO ot 17.05.2012 Ne
413 «O6 ytBepxkaeHUN (HeaepalibHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CpeaHero (TOJIHOr0) 00IIero 00pa3oBaHUsI.

3. [Tpuka3z MunucrepcTBa o0pa3oBanusi U Hayku PO ot 29.12.2014 Ne
1645 «O BHecenuu uzMmenenuid B [lpuka3 MunucrepcTBa 00pa3oBaHHsl U HAyKH
Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 «*“O06 yTBepxkaeHun GpeaepaibHOTO
roCyJIapCTBEHHOTO 00Pa30BaTEILHOTO CTaHAapTa cpeaHero (MoJHOro) o0Iero oo-
pa3oBaHUsA ».



4.  Ilucemo [lemapTameHTa rocyapCTBEHHOW MOJUTHUKH B cepe Moaro-
ToBKU padounx kaapoB u IO MunucrepcrBa obpazoBanusi u Hayku PO or
17.03.2015 Ne 06-259 «Pexomenpanuu 1O OpPraHU3alUU IOTYYEHUS CPEIHErO
o0rmiero oOpa3oBaHusl B Mpeiesiax OCBOSHUSI 00pa30BaTENbHBIX MPOTPaMM CpeJiHe-
ro npodeccnoHanbHOr0 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUs C
ydeToM TpeOoBaHul (elepaabHBIX TOCYAapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAP-
TOB M TIOJIy4aeMOi Mpo(ecCuil WM CHENHUAITBHOCTH CPEIHEro MpodecCuoHaIbHO-
ro 00pazoBaHUs.

HNuTepHeT-pecypesbl:

1. https://resh.edu.ru/ - Caiitr «Poccuiickas 3aeKTpoHHAs miKojay. WH-
TEPAKTUBHbIE YPOKU «POCCHUUCKOIN 3JIEKTPOHHOM IIKOJIBD» CTPOSTCS Ha OCHOBE
CHeualbHO pa3pabOTaHHBIX aBTOPCKUX MPOrpamM, YCHENIHO HPOLIEAIINX He3a-
BUCHMYIO JKCIIEPTU3Y. DTH YPOKHU MOJHOCTHIO COOTBETCTBYIOT (PeepaIbHbIM IOC-
yAapcTBEHHbIM oOpazoBaresbHbIM cTangaptaM (OI'OC) u nmpumMepHON OCHOBHOM
oOpazoBaTeIbpHOM MporpamMme o0miero oOpazoBaHus. YNPaXKHEHUS U MPOBEPOU-
HbIE 3aJ]JaHUsI B ypOKax JIaHbl MO THUITY 3K3aMEHAIIMOHHBIX TECTOB M MOTYT OBITh
MCITOJIb30BaHbI JJI IOJITOTOBKU K TOCYAapCTBEHHOW UTOTOBOM aTTecTauu B (op-
me OI'D u EI'D.

2. http://www.edu.ru - IleHTpasbHBIH 00pa30BaTEIBHBIN MTOPTAJ, COACP-
YKUT HOPMATHUBHbBIE JJOKYMEHThl MUHUCTEPCTBA, CTAaHAAPTHI, UH(POPMAIHIO O TPO-
BEJICHUM SKCIIEPUMEHTA, cepBep MH(POPMALMOHHOM NoAep kKU EnnHoro rocy-
JAPCTBEHHOT'O 3K3aMEHa.

3. http://www.ege.edu.ru/ - Opummaneusrii moptan Exunoro IN'ocynap-
CTBEHHOI'0 DK3aMeHa, COAEePKUT 0011yto nHpopmanuto o EI'D, sxzameHanmonHble
MaTepualibl, HOPMATUBHBIC JOKYMEHTHI.

4. http://www.fipi.ru - mopran HHPOPMAIIMOHHOH MOAIEPKKUA MOHUTO-
puHra KayecTBa o0pa3oBaHUsl, 371€Ch MOKHO HailTh denepanbHblii 0aHK TECTOBBIX
3aJaHUIl.

5. http://lwww.ege.ru - Cepsep nnpopmarnmronnoi noanepxku "EJ[U-
HOI'O T'OCYAJAPCTBEHHOI'O 9K3AMEHA" ba3oBsie TECTHI 110 MPEIMETaM;
MHCTPYKIIMH 10 MOATOTOBKE M ydacTuio BeITycKHUKOB OV B EI'D; koaudukaropsl
AJIIEMEHTOB COJIEP>KaHUA 10 0A30BBIM MIKOJIBHBIM MpeIMeTaM, IPOBEpsIeMbIe Ha
EI'D; HOpMaTUBHBIE TOKYMEHTHI

6. http://www.ctege.org/content/section/10/43/ -caiit nHbOPMAITMOHHOK
noanepxku EI'D.

7. http://live.mephist.ru/show/tests/ - 3to cucrema TecTUpOBaHUs, T
100011 xenaromuii MoxkeT nmpouT Tectl EI'D (EquHoro rocynapcTBeHHOTO JK3a-
MEHa) [0 MaTeMaTHKe

8. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Math - O6pa3oBarenb-
HBIU CEpBEP TECTUPOBAHUS.

9. http://www.gotovkege.ru/ - TIpoekt "Iloaroroska k EI'D". EI'D- Te-
CThI OHJIANH
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http://infourok.ru/go.html?href=http%3A%2F%2Flive.mephist.ru%2Fshow%2Ftests%2F
http://infourok.ru/go.html?href=http%3A%2F%2Frostest.runnet.ru%2Fcgi-bin%2Ftopic.cgi%3Ftopic%3DMath
http://infourok.ru/go.html?href=http%3A%2F%2Fwww.gotovkege.ru%2F

10.  http://www.uztest.ru/testege/?sub=exam&idexam=1 — moaroroska K
I'MA nmo maTemMaTHKe, TECThI OHJIAMH

11.  http://www.uztest.ru/testege/?sub=egetest - moaroroska xk EI'D 1o ma-
tematuke B popmate EI'D 2009, TecThl OHIAKH

12.  http://www.intellectcentre.ru — caiiT m3marenscTBa «IHTEIIEKT-
Llentp», rie MOKHO HAWTHU Y4E€OHO-TPEHUPOBOYHBIE MAaTEPUAIbl, IEMOHCTPAIIH-
OHHBIC BepCUH, OaHK TPCHUPOBOYHBIX 3aJaHUI C OTBETAMH, METOJMYECCKUE PEKO-
MEHJAIluU ¥ 00pa3libl perieHui

13.  http://www.alleng.ru/edu/ - caiiT comepsKUT MOCOOHS 1151 TIOATOTOBKHU
K YpOKaM M 3K3aMEHaM B 3JIEKTPOHHOM BUJIE

14.  http://karmanform.ucoz.ru/index/0-24 - caliT COaEPKUT IMPOTrPaMMbI-
TpeHaxkephl i1 noaAroToBku Kk EI'D u apyrue pecypcsl.

15.  http://www.diary.ru/ - caiiT, riae BaM MOMOTYT PELINTh 3a7a4dy 110 Ma-
TeMaTHKe, MOCOBETYIOT HY>KHOE IMOCOOME JJIsl HOJITOTOBKU K SK3aMEHaM.

16.  http://www.alleng.ru/edu/math.htm - caiit momosxeT HaiiTH He0OX0-
JUMYIO0 TUTEepaTypy (YUeOHUKH, METOAMYECKUE MOCOOMS U T.I1.) IO MATEMATHKE
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