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MNOSICHUTEJBHASA 3AIINCKA

[Iporpamma o0011€00pa3oBaTeNibHON y4eOHON auciuIiIMHa MaremaTuka
npeaHa3HayeHa Uil HM3yYeHUs ~ MaTeMaTHKd B MpodeccroHaIbHBIX
oOpazoBarenbHbIX opranmzanusax CIIO, peammsyrommx o0pa3oBaTeIbHYIO
IporpaMMy CpeaHero oomero oOpa3oBaHMs B IpeAesiax OCBOCHHUS OCHOBHOM
npodeccuonansHoit oopazoBatenbHON porpammbl CITIO (OINOIT CIIO) Ha 6a3e
OCHOBHOTI'O 00111eT0 00pa30BaHUs MPHU MOJATOTOBKE KBATU(DUIIMPOBAHHBIX Pa0OUUX,
CIIy’KalllX U CHEIUATUCTOB CPETHErO 3BEHA.

[Iporpamma pazpaborana Ha ocHoBe TpeOoBanuit ®I'OC cpenHero o6IIEeTO
oOpa3oBaHUs, TPEABABISIEMBIX K CTPYKTYpe, COACpPKaHUIO U pPe3yJibTaram
OCBOCHMsI y4eOHOM JucuUIIMHBI «Martematuka», ¢ yderoM llpumepHoit
OCHOBHOM  0Opa3oBaTelIbHON MPOrpaMMbl CpeaHero oOIero oo0pa3oBaHMUS.
OnoOpenHoit pemieHueM ¢eaepaibHOTO Y4eOHO — METOJIUYECKOro OObEeIUHEHUS

1o obrreMy oopazoBanuto (potokost ot 28 urons 2016 1. N2 2/16-3).

Copnepxkanue nmporpaMmbl «MartemaTrKay HApaBiIECHO HAa JOCTHKEHUE
CJIEIYIOLUX

neJeu:

* oOecrieueHue CHOPMUPOBAHHOCTH TMPEJCTABICHUN O COIMAIbHBIX,
KYJbTYPHBIX U UCTOPUUYECKUX (PAKTOpPaxX CTAaHOBJICHUS MaTEMATHKHU;

* oOecrneueHrue choOpMUPOBAHHOCTH JOTUUECKOTO, aJITOPUTMUUECKOTO U
MaTeMaTUYECKOTO MBIILICHHUS;

* oOecneueHrne cHOPMHUPOBAHHOCTH YMEHUU MPUMEHSTH MOJYyYEHHbIE
3HAHUA [PU PEUICHUHN PA3JIMYHbIX 3a]1a4;

* oOecrmeueHrne chPoOpMHPOBAHHOCTH IPEACTABICHUNA O MaTeMaTHKE Kak
4acTH OOIIEYEeTIOBEUECKOM KYJIbTYPhl, YHUBEPCATLHOM S3bIKE HAYKH,
MO3BOJISIFOIIEM OINKCHIBATH U M3Y4YaTh PEAIbHBIE MTPOLIECCHI U SIBJICHUS.

B mporpamMmy BKIIIOUEHO conepaHUE, HANpaBJICHHOE Ha (HOPMHUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIINNA, HEOOXOMUMBIX JIsi KadecTBeHHOTO ocBoeHus OITOIT
CIIO Ha 06a3e OCHOBHOI'O OO0IIero 0Opa3oBaHuUs ¢ MOJYYEHUEM CPEIHEro OOIIero
oOpa3oBaHus; MpPOrpaMMbl  TOATOTOBKM  KBaJIU(UIMPOBAHHBIX  PadOUMX,
CITy’>KallliX; MPOrpaMMbl MOATOTOBKHU crenuanuctoB cpeaHero 3seHa (ITIIKPC,
[IICC3).

[Iporpamma yueOHOU JUCHUIUIMHBI «MaremaTuka» SIBISIETCS OCHOBOM st
pa3paboTku  pabo4yux  MporpamMMm, B  KOTOpPhIX  MpodecCHOHAIbHBIC



oOpa3oBaTenbHbIE OpTraHU3AIH, peaTU3yIoNe O00pPa30BATEIBHYIO MPOTPAMMY
cpeadero obmero ooOpazoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO OOIIEro 00pa30BaHMs, YTOUHSAIOT COJACpKaHUE y4eOHOro marepuala,
MOCJIEA0BATEILHOCTh €r0 M3YYCHHUS, paclpe/e/ieHHe YYeOHBIX YacOB, TEMAaTHKY
pedepaToB, BHUIBI CaMOCTOSITEIBHBIX PAOOT, YUYUTHIBAs CHCIU(UKY IPOTrpaMm
MOATOTOBKM  KBaJU(UIIMPOBAHHBIX pabOuMX, CAYXKAIMX W  CICIHATMCTOB
CPEIHEro 3BeHa, OCBauBaeMoi MpodeCCUr WK CIIeIUaTbHOCTH.

[IporpamMa MOXXET HCIOIB30BATHCS  JIPYTUMH  MPO(PECCHOHATEHBIMU
o0pa30oBaTeIbHBIMU  OpPraHW3ANMSIMH,  PEATU3YIONMMUA  00pa30BaTEIHHYIO
porpaMmy cpeaHero ooOmero oOpa3oBaHHUS B TpeAeliax OCBOCHHS OCHOBHOM
OIIOII CIIO na 6a3e ocaoBHOTO 0601IeT0 00pazoanus (ITIIKPC, TIIICC3).

1. IACHIOPT PABOYEH ITPOI'PAMMBI

1.1. OBIIASI XAPAKTEPUCTUKA YUYEBHOUI
JANCIUITIMHBI

«MartemaTHnKa: ajiredpa ¥ Ha4aj1a MATEMAaTHYECKOI'0 AaHAIU3A;
reoMeTpusH

Marematuka  sBIsIeTCS byHIaMEeHTaIbHON o0ureo0pazoBaTenbHON
JUCHUIUIMHOM CO  CJIOKMBIIMMCSL yCTOHYMBBIM COJIEp)KaHUEM U OOIIHUMHU
TpeOOBAHUSIMU K IOJITOTOBKE O0YYAFOIITUXCSI.

B npodeccuonanbHbIXx 00pa30BaTENbHBIX OPTraHU3ALMAX, PEATU3YIOLINX
oOpa3oBaTeNpbHyI0 MpOTrpamMMy CpenHero ooumero oOpa3oBaHusl B Ipeneiax
ocoerust OIIOII CIIO nHa 6a3e OCHOBHOTO 00IIEr0 0OOpa3oBaHUs, H3yUYCHHE
MaTeMaTUKd HMMEEeT CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT Hpoduis
po¢heCCHOHAIBHOTO 00pa30BaHUsI.

IIpu ocBoennu crnenuanbHocTeid CIIO ecTecTBEHHO - HaydHOro mnpoduis
npodeccuoHabHOTO  oOpaszoBaHus, crnenuanbHocTedt CIIO rymaHuTapHOrO
npoduiis MpoPecCHOHATIBHOIO 00pa30BaHUsI MAaTeMAaTHKa M3ydaeTcs Ha 0a30BOM
ypoHe ®I'OC cpeanero obimiero oopazoBanusi; npu ocsoeHuu npodeccuii CI10 u
cneruanbHocTeid CIIO TeXHMYEeCKOro M COMaibHO-3KOHOMUYECKOro Mpoduiien
npodeccuoHaNbHOTO 00pa30BaHUsl MaTEMaTHKa U3ydaercs 0osee yriyOJIeHHO, KaK
npoduiabHas ydeOHas TUCHUIUIMHA, YUYWThIBarouas crenupuKky OCBaMBaEMBbIX
npodeccuii wim crenuaaTbHOCTEH.

OTO0 BBIpa)KAETCs B COACpPNKAHUM OO0YUECHHS, KOJIMUYECTBE YACOB, BBIACIIEMBIX
Ha W3Y4YEHHE OTIEJIbHBIX TEM IPOrpaMMbl, TIIyOMHE UX OCBOEHHUS CTYACHTaMH,
o0beMe U XapakTepe MNPaKTUYECKUX 3aHATUH, BHJAX BHEAYIAUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.



OO0mue nenu u3yyeHus: MaTeMaTUKU TPATUIIMOHHO PEaU3yI0TCs B YEThIPEX
HaIIpaBJICHUAX:
+ ofmiee mpencTaBiIeHUe 00 HAESX U METOJaX MaTEMaTHKU;
* HHTEJUIEKTYaJIbHOE Pa3BUTHUE;
* OBJIQJICHHE HEOOXOIUMMBIMH KOHKPETHBIMU 3HAHUSMHU U YMEHUSMU;
* BOCIIMTATEIbHOE BO3JIEUCTBUE.

[Mpodunuzamus meneit mareMaTudeckoro oOpa3oBaHHS OTpa)kaeTcsl Ha
BBIOOpE NMPUOPUTETOB B OpraHU3aIMi y4eOHOH JesTeabHOoCTH oOydarommxcs. Jis
TEXHUYECKOI0, COLUAIbHO-3KOHOMUYECKOT0 Mpodmiell MpodhecCHOHAIBHOTO
oOpa3oBaHMsI BBIOOp IleJied CMEIIaeTcs B MpParMaTU4eckoM HaIlpaBJICHUHU,
IpeIyCMaTpUBAIOIIEM YCWJIEHHE M paclIMpeHHe MPHUKIATHOIO Xapakrepa
U3YyYCHHUS MaTEeMaTHKH, MPEUMYIIECTBEHHOW OpPHEHTAIMH Ha alrOPUTMHUYECKUN
CTWJIb TIO3HABATEJIbHOM JEATENbHOCTH. J[JIi TyMaHUTapHOTO U €CTECTBEHHO
HayyHOro mnpoduiell npodeccuoHaIbHOr0 00pa3oBaHUA OoJiee XapaKTEPHBIM
SBIIIETCSL YCUJICHHE OOILEKYJIbTYPHOM COCTaBISIOUICH Yy4eOHOM IMCUUIUIMHBI C
OpUEHTALMEN Ha BU3YyaJIbHO-O0pa3HbIN U JIOTUYECKUI CTUIIN Y4eOHOM pabOThl.

N3yuenne marematvku kKak mnpoduiIbHOM 0011e00pa3oBaTeibHON y4eOHOM
JTUCIUTUIMHBI, YYUTHIBAIOIIECH Crelu(UKy OCBAaMBAEMbBIX CTyAeHTaMHu mnpodeccuid
CIIO nnu cnermmansHOCTH CITIO, 0OecnieunBaeTcs:

* BLIOOPOM pa3IMYHBIX MOAXO00B K BBEJICHUIO OCHOBHBIX TTOHSITHUH;

* popMHupoBaHMEM  CHCTEMBl  Y4YEOHBIX  3aJaHuii, 00eCIEYMBAIOIINX
s dexTuBHOE

OCYIIIECTBJICHUE BHIOPAHHBIX 11€JIEBBIX YCTAHOBOK;

e oOoraiieHueM CHeKTpa CTWiIeH y4eOHOW JIeSITEJIBbHOCTH 3a  CUeT
COTJIACOBAHMS C

* BEAYLIUMHU NEeATEIbHOCTHBIMU XapaKTepUCTUKAMHU BBIOpAHHOU
CHEUHUATBHOCTH.

[TpodunbHas cocTaBisitomiasl OTpa)xkaeTcsi B TPEOOBAaHUAX K MOJATOTOBKE
00yJarommxcs
B YaCTH:
* 0oOwIel cucTeMbl 3HaHUI: COJIEep KATENIbHbIE MPUMEPHI UCIIOJIb30BaAHUS
MaTEMaTUYECKUX UAEH U METOJ0B B MPO(ECCUOHATBLHOM 1eATEeIIbHOCTH;
* yYMEHMH: pasznuyhie B  ypOBHE TpeOOBaHUW K  CJIOKHOCTH
IIPUMEHSEMBIX AJITOPUTMOB;
* TPaKTUYECKOTO MCIOJIb30BaHUSI MPUOOPETEHHBIX 3HAHUWA U yMEHUIl:
UHAMBUIYATHOTO Y4YE€OHOro ONbITa B TMOCTPOCHUM MAaTeMaTHYECKHUX
MOJIEJIEH, BBIIIOJIHEHUU UCCIEN0BATEIBCKUX IIPOEKTOB.

Takum oOpaszom, peanu3aisi COACpPKAHUS  YYCOHOW  TUCHUTLIIUHBI
OPUEHTUPYET Ha MPUOPHUTETHYIO POJIb MPOIECCYATbHBIX XapaKTEPUCTUK yUeOHOM
paboThl, 3aBUCAIUX OT Mpoduias MpodhecCuoOHATHFHOTO 00pa30BaHUs, MOTYYEHUS
OTbITAa HCIIOIB30BAHUS MATEMAaTUKH B COJEPKATEIBHBIX M TPO(ECCHOHAIBHO



3HaYUMBIX  CHUTyallUsIX 1O  CpPaBHEHHIO C  (OpPMalIbHO-YPOBHEBBIMU
PE3yJIbTaTUBHBIMU XapaKTEPUCTUKAMU OOyUEHUSI.

Coaepxanue y4ye0HOW JMCHMILIMHBI pa3pabOTaHO B COOTBETCTBUM C
OCHOBHBIMHU CO/JI€PKATEJIbHbIMH JUHUAMH 00yUCHUS] MATEMATUKE:

* anreOpavueckas JUHMS, BKJIIOYAIOIIAas CHUCTEMAaTU3allMI0 CBEJIECHUH O
qHCllaX; U3y4eHHE HOBBIX U 0000IEHNE paHee U3YyUEHHBIX onepauuil (Bo3BEACHUE
B CTEIEHb, W3BJICYCHHE KOPHA, JorapuMHUpOBaHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHTeHC U oOpaTHbIE K HUM); U3YYCHHE HOBBIX BHJIOB YHMCIIOBBIX BBIPAKCHHUN U
dbopMyI; COBEpPUICHCTBOBAHME MPAKTHUYECKUX HABBIKOB U  BBIYUCIUTEIHHOU
KYJbTYpBbI, paclIupeHUe

* COBEpIICHCTBOBAaHUE aNreOpanyeckoro amnmapara, c(GOPMHpPOBAHHOIO B
OCHOBHOM IIIKOJIE, 1 €r0 MPUMEHEHHE K PEIICHUIO MAaTeMaTHYECKUX U MPUKIAIHBIX
3ajady;

* TEOPETUKO-(PYHKIMOHAIbHAS JIMHUS, BKIIOYAIOUas CHCTEMATHU3alMI0 U
paciMpeHre CBeJeHUN O (QPYHKUMSIX, COBEPILIEHCTBOBAHUE IpapUUECKUX yMEHUl;
3HaKOMCTBO C OCHOBHBIMHM HJIEIMH M METOJAMHM MaTEMaTHUECKOro aHajlu3a B
o0beMe, TO3BOJISIONIEM MCCIEAOBATh 3JIEMEHTApHble (YHKIMM U pemlaThb
npocTeiire reoMeTpudeckue, U3nYeckue 1 Jpyrue NpukiaJaHble 3a1a4u;

* JUHUS YpaBHEHUH U HEPABEHCTB, OCHOBAaHHAs Ha I[IOCTPOCHUU U
HCCIICTIOBAaHUHM MAaTEMaTHUECKUX MOJENel, mepeceKaromnascs ¢ anredpandeckon u
TEOPETUKO-QYHKIIMOHAIBHON ~ JUHUSIMH W BKJIIOYAIONIAs  pPa3BUTHE |
COBEPIIICHCTBOBAHNE TEXHHUKH alreOpanveckux MpeoOpa3oBaHUil A pEIICHUS
yYpaBHEHUW, HEPABEHCTB M CHCTEM; (OPMHUPOBAHUE CIOCOOHOCTH CTPOHUTH H
UCCIIEIOBaTh MPOCTEHININE MAaTEeMAaTHUYECKUE MOJENIW MPHU PEIICHUH MPUKIATHBIX
3a7a4, 3a]1a4 U3 CMEKHBIX U CIICIUATBHBIX JTUCIUILINH;

* reoMEeTpHuYecKasl JIMHUSA, BKIIOYAIOLAs HarjsgHble MPeICTaBICHUS O
IPOCTPAHCTBEHHBIX (UTYypaxX W U3yuye€HUE UX CBOMCTB, (OPMUPOBAHUE U PA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)X€HMs, pa3BUTHUE CIOCOOOB  T'€OMETPUUYECKUX
VU3MEpPEHUM, KOOPAUHATHOTO

* BEKTOPHOI'O METOJIOB JIJIsl pELICHHS] MATEMAaTUYECKUX U MPUKIIAIHBIX 33/1a4;

* CcTOXacTUYecKas JIMHUS, OCHOBAHHAs HA Pa3BUTUU KOMOMHATOPHBIX YMEHUIH,
peaCcTaBICHUN 0 BEPOSATHOCTHO-CTATUCTUYECKHUX 3aKOHOMEPHOCTSIX
OKPYXaIOILEro MHUpA.

Paznensl (Tembl), BKIIOYEHHBIE B COJACp)KaHHE YYEOHOM AUCHUILIMHEI,
SBJIIOTCSL OOLIMMU ISl BeeX mpoduiiedt mpodeccuoHaIbHOro 00pa3oBaHus U Npu
BCeX 00beMax y4yeOHOTO BPEMEHHM HE3aBUCHUMO OT TOTO, SIBJISIETCS JIM y4deOHas
nucuuruinHa «MatemaTrkay 06a30BOH WM TPOPUIBHOM.

B TemaTmdeckux TuTaHax MporpaMMbl y4eOHBIM MaTepuall TMPEACTaBICH B
dbopme uYepenyromerocs pa3BepThIBAHUS OCHOBHBIX COJCP)KATEIbHBIX JIMHHM
(anrebpanyeckor, TEOPEeTUKO-(PYHKIIMOHAIBHON, YypaBHEHUNW U HEPABEHCTB,
r€OMETPUYECKON, CTOXACTUYECKOM), YTO TO3BOJSET THOKO HCIOJIh30BaTh HX
pacrmoyIoKeHHEe W B3aUMOCBSI3b, COCTaBIISATH paOouMii KalleHJapHBIA TUIaH, IO-
pa3HOMy depenys ydeOHble TeMbl (TJaBbl ydeOHWKA), YYHUTHIBas TPOPHIb



npodeccruonansHOTO 00pazoBanms, crnenuduky ocBamBaemon mpodeccuu CIIO
wm cneruansHoctu CIIO, rmyOuHy m3ydeHus: Matepualia, YpoBEeHb MOJATOTOBKU
CTY/ICHTOB IO MPEIMETY.

[MpemmaraeMbie B NPUMEPHBIX TEMATHYCCKUX IUTAHAX pasHble OOBEMBI
y4eOHOTO BPEMECHHM HA H3YYCHHUE OJHOW M TOW JKE TEMBI PEKOMEHIYETCS
UCITIOJIb30BaTh JUIS BBIMOJHCHHS PAa3IMYHBIX YyUeOHBIX 3amaHuil. TeM caMbIM
pa3nuuus B TpeOOBaHMSX K pe3ysibTaTaM OOyUeHHS MPOSBATCS B YPOBHE HABBIKOB
IO PEUICHHIO 33]1a4 U OIBITE CAMOCTOSTEIILHONU Pa0OTHI.

N3yuenne o0meoOpa3oBaTeIbHOW YYEOHONW MUCHMIUIMHBI «MaTemMaTukay
3aBepIIaeTcs MOIBEICHUEM UTOTOB B (popMe 3K3aMeHa B paMKax MPOMEKYTOUHON
aTTECTallUU CTYJICHTOB

B nporecce ocBoeHus ocHOBHOM OIIOII CIIO ¢ momydeHueM CpeaHero
obmero oopazopanus (ITIIKPC, IIIICC3).

B pasnene mporpammel «Cojepkanue y4eOHOM AMCHMIUIMHBD) KYpPCHBOM
BBIJICJICH MaTepHuayl, KOTOPbIM MpU U3YYCHUH MaTeMaTHKWd Kak 0a30BOi, Tak
npo@rIIbHON yueOHOM NUCIUIUIMHBI, KOHTPOJIIO HE MOJICKHUT.

1.2. MECTO YUYEBHOM JUCHUIIJINHBI B CTPYKTYPE
OCHOBHOMU
MPO®PECCUOHAJIBLHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI

YyeOnas gucrumuimHa MaTemMaTuka SBISETCS YYCOHBIM — TPEIMETOM
oOs3aTenbHONM TpenMeTHOM oOnacth «Marematuka u uHpopmatukay OI'OC
cpeaHero oo1iero oopa3oBaHusl.

. npoecCHOHaNBbHBIX 00pa30BaTEIbHBIX OPTraHU3AINIX, PEATU3YIOIINX
o0pa3oBaTelpbHyI0 TpOrpaMMy CcpeaHero oOmiero oOpa3oBaHHsi B Ipejenax
ocoerust OIIOII CIIO nHa 6a3e OCHOBHOrO oOIIero ooOpa3oBaHus, ydeOHas
JUCIUIUINHA «MateMaTukay u3ydaercs B:

* obmeo0OpazoBarenbHoM 1ukie ydeOHoro rtuiana OITOII CIIO na 06aze
OCHOBHOT0 0OHIEro 00pa3oBaHUsl C MOJYYEHHEM CPEIHEro ooOIero oopa3oBaHMs
(TITIKPC, IIICC3).

* yueOHbIX manax [IIICC3 yuebnas aucrumianHa «MaTeMaTuka» BXOJIUT B
cocTtaB o0IuUX 00e00pa30BaATENbHBIX YUYEOHBIX AUCIUIUIMH, (POPMUPYEMBIX W3
obsi3atenbHbIX TpeamMeTHbIX obnacteit I'OC cpegnero obuiero ooOpazoBaHus, Ij1s
cnenuanbHoctet  CIIO  Texnuueckoro  mpoduiis  npodecCHOHATBLHOIO
oOpa3zoBaHus.

1.3. IIEJIM M 3AJIAYN TUCHUATUIMHLI - TPEBOBAHUS K
PE3YJBLTATAM OCBOEHMS YUEBHOM
JACTOUTIIAHBI



PabGouass mporpamMmmMa OpHEHTHMpOBaHAa Ha JOCTH)KCHHE CIIEAYIOIIUX
neJjei:

* (¢opmupoBaHue mNpeACTABJIeHHIi 0 MaTeMaTHKE KaK YHUBEPCAIHLHOM
S3bIKE HAYKH, CPEIICTBE MOJCIMPOBAHMS SIBICHUH M TPOIECCOB, 00 HIEAX U
METOJIaX MaTeMaTHKH;

. pa3BuTHE JIOTHYECKOTO MBIIIUICHUS, MIPOCTPAHCTBEHHOTO
BOOOpPaKEHUS, AITOPUTMUICCKON KYJIbTYPBI, KPUTUYHOCTH MBIIUICHUS Ha YPOBHE,
HEOOXoaMMOM it Oynmymied  mpoeCCHOHAIBHOW — ACSITEIBHOCTH, IS
IPOJOKCHUS 00pa30BaHUs M CaMOOOPa30BaHMS,

* OBJaJeHHMe  MaTeMaTHYeCKHMH  3HAHUSAMH W  YMEHHSIMH,
HEOOXOMUMBIMA B TIOBCCJHECBHOH  JKWU3HW, JUIS  HW3YYCHHS  CMEKHBIX
CCTCCTBCHHOHAYYHBIX JUCIUIUIMH Ha 0a30BOM ypOBHE H  JUCIUIUIAH
po(heCCHOHANBFHOTO IWKJIA, JUISl TOJy4YeHHs oOpa3oBaHUS B 00JIaCTAX, HE
TPeOYIOMMX YIITyOJICHHON MaTeMaTHIeCKOW MOATOTOBKH;

* BOCHHTAHHE CPEJACTBAMH MATEMAaTHUKH KYJIbTYPhI TUIHOCTH, TOHUMAHHSI
3HAYMMOCTH MAaTEMaTHKHU Il HAyYHO-TEXHHUYECKOTO TpOrpecca, OTHOIIEHHUS K
MaTeMaTHKe KaK K YacTH OOIIEUYEIIOBEYSCKOW KYJIBTYphl 4Yepe3 3HAKOMCTBO C
UCTOPHUEH pa3BUTHSI MAaTEMATHKH, IBOJIOIMEH MaTEeMaTHICCKUX UIICH.

B pesynbrare uzydeHuss ydeOHON OUCUUIUIMHBI OOYyYarOUIUECs JIOJKHBI
OCBOMTH CJIEAYIOIINE KOMIIETCHIIMH

OK 1.IloHuMath CyImIHOCTh M COLHMAJIBbHYIO 3HAYMMOCTH CBOEH Oymyrieit
npodeccuu, MposIBIATh K HEM yCTOMYUBBIN UHTEPEC.

OK 2.0praHu3oBbIBaTh COOCTBEHHYIO J€SATEIbHOCTb, BBIOMPATH TUIIOBHIE
METO/bl W CIOCOOBbI BBIMOJHEHUS MPOPECCHOHAIBHBIX 3a7ad, OLEHUBATH HUX
3 PEKTUBHOCTH U KAYE€CTBO.

OK 3. ITpuHuMaTh peleHusi B CTAHAAPTHBIX U HE CTAHAAPTHBIX CUTYAIUSAX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 4.OcyiecTBisiTh MOMCK M HMCIOJIb30BaHME WH(OpMAIuu HEO0OXOIUMOMN
TUTst 9QGEKTUBHOTO BBITIOIHEHUS MPOPECCHOHANIBHBIX 3a7a4, MPOPECCHOHATBHOTO
Y JIMYHOCTHOT'O Pa3BUTHS

OK 5.Bnanery mHGOpMAIMOHHON KYJIbTYpOH, aHAJIU3UPOBATh U OLICHUBATH
MH(OpPMAIMI0O C HCHOJb30BaHUEM HWH(OPMAIMOHHO — KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUM.

OK 6.PaGotate B KOJJIEKTHMBE W KOMaHzae, 3(PQPeKTHUBHO o0OmAaThCs C
KOJUIETaMU PYKOBOJICTBOM, TOTPEOUTEISIMHU.

OK 7.bpath Ha ce0si OTBETCTBEHHOCTh 3a pabOTy 4YJIEHOB KOMAaHJIbI
(MOJYMHEHHBIX ) pE3YyJIbTAT BBITIOJHEHUS 3a1aHHUS.

OK 8.CaMocTosITeNnbHO  OMpEAeNATh 3a7adyu  MpodecCHOHATBHOTO U
JUYHOCTHO Pa3BUTHUS, 3aHMMATbCS CaMO0Opa30BaHUEM, OCO3HAHHO IUIAHWPOBATH
MOBBINICHUE KBATU(UKAIIIH.

OK 9. bpiTb TOTOBBIM K CMEHE TEXHOJIOTHH B MpodecCHOoHATbHON
NEATEIbHOCTH.




B pesynabrare ocBoeHHS Y4eOHOW AUCHUILIUHBI OOYYArOIIMKCS JOJDKEH
3HATh:

* OCHOBHBIE MAaTEMaTHMYECKHE METOJAbl pEUICHUs MPHUKIAIHBIX 3a/1ad B
o6acTy nMpohecCHOHAIBHON ACITEeIbHOCTH;

* OCHOBHBIC TIOHSATHS W METOJAbl MAaTeMaTHYECKOro aHalu3a, JIMHEHHON
anreOpbl, TEOPUM  KOMIUICKCHBIX  YHCEN, OCHOBBI  MHTETPAJIbHOTO U
mudhepeHIaTbHOTO UCYUCIICHUS

* 3HAUYCHHE MAaTEMaTHYEeCKOW HAyKW JUIsl pelIeHHs 3ajad, BO3HUKAIOIIUX B
TEOPUU M TPAKTHKE; MIUPOTY U B TO K€ BPEeMs OTPAaHHMUYEHHOCTh MPUMEHEHUS
MaTeMaTHYECKUX METOJOB K aHAM3y W HCCIEAOBAHUIO MPOLECCOB U SIBJICHUU B
IpUpOJIe U OOIIECTBE;

* 3HAYCHHE MPAKTUKH M BOMPOCOB, BOZHUKAIOIIMX B CAMON MaTeMaTHKE IJIs
dbopMHUpOBaHUS U PA3BUTHI MAaTEMaTHUECKOW HAYKU; HCTOPUIO PA3BUTHS MOHATHUS
Ylclia, CO3JaHUs MaTeMaTHMYeCKOro aHalu3a, BO3HMKHOBEHMS W Pa3BUTHUSA
r€OMETPUH;

* YHUBEpCAJIbHbIN XapaKTep 3aKOHOB JIOTMKU MAaTEMaTUUYECKUX PaCcCyXACHUM,
UX IPUMEHUMOCTh BO BCEX 00JIACTSAX UEIOBEUYECKOM NEATEIbHOCTH.

B pe3ynbTaTe 0CBOCHUS TUCHHUILIIUHBI 00Y4YaIOIUNACS TOJDKEH YMETh!

* BBINIOJTHATH apu(PMETHUEeCKUE NCUCTBHUS HAJI YHCIAMH, COYETas YCTHBIC U
MMACbMCHHBIC TPUEMBI, HAXOAUTh NPHOIMKCHHBIC 3HAYCHHUS BEIUYHH W
MOTPENTHOCTH BRIUMCICHUH (a0COMIOTHAS M OTHOCUTENIbHAS); CPABHUBATH YHCIIOBBIC
BBIPKCHUSI, HaXOJIUTh 3HAYCHUSI KOPHS, CTCTICHH, norapudma,
TPUTOHOMETPUUYECKUX BBIPAKCHUH HAa OCHOBE OIPEACICHUS, HWCIONb3ysS IPH
HEOOXOJAMMOCTH HWHCTPYMEHTAIBHBIE CPEICTBA; IOJB30BATHCA MPHUOIMIKEHHOM
OIICHKOM MpHU MPaKTUYECKUX pacuerax;

* BBINIOJIHATH NMPE0OPA30BAHUS BBHIPAKECHHM, TPUMEHSST (POPMYJIbI, CBSI3aHHbIE
CO cBoiicTBamMu cTeneHel. JlorapudmoB, TpUTOHOMETPUUECKUX (DYHKITHI;

* BBIYUCIIATH 3HAUYCHHE (DYHKIMI MO 3aJaHHOMY 3HAYEHHUIO aprymMeHTa IMpHu
Pa3IMYHBIX crioco0ax 3aaaHus QyHKIINU;

* HCIOJb30BaTh MOHATHE (YHKIMH [JIi OMHMCAHHWS M aHalin3a 3aBUCHUMBIX
BEJIMYHH;

* HaXOJWTh MPOU3BOTHBIC dJICMEHTAPHBIX (QYHKITHN;

* HCIIOJIH30BaTh MPOU3BOIHYIO IS U3yUYCHUS CBOMCTB QYHKIIUN U TTOCTPOCHUS
rpauKoB;

* MPUMCHSATH MPOM3BOAHYIO IS TPOBEICHUS MPHUOIMKEHHBIX BBIYHCIICHUH,
pemath 3aJayd MPHUKIAJHOTO XapakTepa Ha HaxXOXKJICHHWE HauOONbIIero U
HAaUMEHBIIIErO 3HAYCHHUS,

* BBIYUCIIATH B MPOCTEHIINX CIy4asX IUIONIAA U O0OBEMBI C UCIIOJIb30BAHUEM
OTIPEICTICHHOTO HHTETPAJIA;

* pemiaTh palmoHaJIbHbIE, MOKa3aTebHbIE, jorapupMUYECKue,
TPUTOHOMETPUUYECKHUE YPaBHEHHUS, CBOJSIIMECS K JMHEHHBIM W KBAJAPATHBIM, a
TaK)K€ aHAJIOTUYHBIC HEPABEHCTBA U CUCTEMBI;



* HCIOJBh30BaTh TPAaPUUYECKUN METOJ] peIICHUs ypaBHCHUH W HEPABEHCTB;
n300pakaTbh Ha KOOPJAMHATHOM IIJIOCKOCTH peIICHUs] ypaBHEHUM, HEPABEHCTB, U
CHCTEM C JIByMs HEU3BECTHBIMH;

* COCTaBJIATh MW peIIaTh YpPaBHEHUS W HEPABEHCTBA, CBS3BIBAIOIINE
HEH3BECTHBIC BEJIMUUHBI B TEKCTOBBIX (B TOM YMCJIC MMPUKIAIHBIX ) 33/1auax;

* pelaTh NpocTeHIre KOMOMHATOPHBIE 3a/1a4l METOJIO0M Mepedopa, a TakxKe ¢
UCII0JIb30BaHUEM U3BECTHBIX (DOPMYIT;

* BBIUKCIISITH B MPOCTEHIIUX CIIy4dasiX BEPOSITHOCTH COOBITHMII Ha OCHOBE
IO/ICYETa YKCJIa UCXOJIOB;

* pacmo3HaBaTh Ha 4YepTekKaX H MOJEIIX TMPOCTPAHCTBEHHBIC (HOPMBEI;
COOTHOCHUThH TPEXMEPHBIE OOBEKTHI C MX OMHCAHUSIMHU, N300paKEHUSIMH; OTTUCHIBATH
B3aMMHOE  PaCIOJIOKECHHE NpsIMBIX UM IJIOCKOCTEM B MPOCTPAHCTBE,
apryMEHTHUPOBAaTh CBOM CYXIEHHUS OO0 HSTOM paCIOJOKEHUHU; aHAJU3UPOBaTh B
IMPOCTEHIINX CITydasX B3aUMHOE PaCcIOIOKEHHE O0OBEKTOB B IIPOCTPAHCTBE;

* H300pakaTh OCHOBHBIE MHOTOTPAHHUKM M KpYIJIbIC Tela; BBITIOIHATH
YEPTEKU MO YCIOBUSM 33]1a4;

* CTPOUTHh TIPOCTEHINHME CceueHHUs KyOa, TMPU3MBI, IHPaAMHUJIbI, peIiaTh
IJJTAHUMETPUUECKUE U MPOCTEHIINE CTEPEOMETPUYECKUE 3aJauyd Ha HaXOXKJICHHUE
r€OMETPUYCCKUX BEJIMUMH (JJIMH, YTJIOB, TUIOMIAIeH, 00hEMOB);

* KCIIOJIB30BaTh MPHU PEIICHUU CTEPECOMETPHUUECKUX 3a7a4 MIAaHUMETPUUYECKHUE
(baKThl U METOIBI;

* MPOBOJUTH JIOKA3aTEIbHBIC PACCYKACHUS B XOJI€ PEIICHUS 3a/1au.

Pe3yabTaTrhl 0CBOCHHUSA Y4€OHOM 1M CHUNIMHBI
OcBoeHue cojiepKanusi yueOHOM JUCHUIUTMHBI «MaTeMatnka» obecrieunBaeT
JOCTH)KEHHE CTYACHTAMM CIIEAYIOIINX pPe3y1bmamos:.

* JIUYHOCHIHBIX

*  chOpMHUPOBAHHOCTb  TPEACTABJICHMA O  MaTeMaTHKe  Kak
YHUBEPCAIBHOM $I3bIKE HAyKH, CpPEICTBE MOJICIUPOBAHUS SBICHUN W
MPOIIECCOB, UCSTX U METOJaX MaTEeMATHUKHU;

* TOHUMaHWE 3HAYUMOCTHM MATEMATUKU JJIi HAyYHO-TEXHUUYECKOTO
nporpecca, CHOPMHPOBAHHOCTh OTHOIICHHWS K MaTEeMaTHKE KaK K YacTH
oO0l11IeueIOBEYeCKOM KYJIbTYypbl Y€pe3 3HAKOMCTBO C MCTOPHEH pa3BUTHUS
MaTEMaTUKH, SBOJIOIMEH MATEMATUICCKUX UJICH;

*  pa3BHUTHE JIOTHYECKOTO MBIIIIJICHUS, MIPOCTPAHCTBEHHOTO
BOOOpaXCHUS, AJITOPUTMHYECCKOW KYJNBTYPhl, KPHUTHYHOCTH MBIIIJICHUS Ha
YpOBHE, HEOOXOAUMOM Jisg Oyayuieid mpodecCuoHaNbHON AEATEIbHOCTH, IS
MIPOJIOJDKEHUS 00pa30BaHUs M CaMOOOPa30BaAHUS;

*  OBJQJCHHE  MaTEMaTUYECKUMH  3HAHUSIMH W YMEHUSMH,
HEO0OXOMMBIMU B TIOBCETHEBHOM JKU3HU, JIJII OCBOEHHUSI CMEKHBIX €CTECTBEHHO
- HAYYHBIX JUCHUIUIMH W JUCIHHUIUIMH NPOo(EeCCUOHATBHOTO IUKJIA, IS
noyiydeHusi oOpazoBaHusi B 00JacTAX, HE TPeOYIOIUX YIIyOJICHHOU
MaTE€MaTHYECKOM MOATOTOBKH;



* TOTOBHOCTh M CHOCOOHOCTb K OOpa3oBaHHIO, B TOM YHCIE
caM000pa30BaHMIO, HA TPOTHKEHUH BCEH JKU3HU; CO3HATEIBHOE OTHOIICHUE K
HeTpepbIBHOMY O0pa30BaHHUIO KaK YCIOBHUIO YCIIEUTHON MPO(ECCHOHAIBHONW U
OOIIECTBEHHOH IS TETLHOCTH;

* TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITEIBHOM TBOPYECKOH H
OTBETCTBEHHOU IS TEIbHOCTH;

* TOTOBHOCTh K KOJUIGKTMBHOH paboTe, COTPYJHHYECTBY CO
CBEPCTHHKAMH B 00pa30BaTENbHOM, OOIIECTBEHHO TMOJE3HOM, Y4eOHO-
HCCIIEIOBATENLCKOM, MPOCKTHOM U IPYTHX BUIAX JACSITEIbHOCTH;

*  OTHOIIEHHE K MPO(PECCHOHANBHON ACSITENPHOCTH KaK BO3MOXKHOCTH
y4yacTUsi B  PCIICHWH  JIMYHBIX, OOIIECTBEHHBIX, TI'OCYIapCTBEHHBIX,
O0IIeHAIIMOHANIBHBIX ITPO0JIEM;

* MemanpeomMenHbix:

*  YMEHHE CaMOCTOSITEJIbHO OINpEeAENATh LENU JEATEIbHOCTH MU
COCTaBJATh  IUIAHBl  JESATENIBHOCTH;  CaMOCTOSITENBHO  OCYILECTBIATH,
KOHTPOJIUPOBaTb U KOPPEKTHPOBATh JESATEIbBHOCTb, HCIOJb30BaTh BCE
BO3MOXKHBIE PECYpPCHI [UIsl JOCTH)KEHUS MOCTaBJICHHBIX II€JIed U peanu3aluu
IUIAHOB  JICATENbHOCTH; BbIOMpATh YCIEUIHbIE CTPAaTEeTHH B PA3IUYHBIX
CUTyaLUsX;

*  yMEHHME NPOJYKTUBHO OOIIATHhCS M B3aUMOJEHCTBOBATH B MPOLECCE
COBMECTHOH JIE€ATEIbHOCTH, YYUTHIBATH TMO3WUIUU JAPYTUX YYaCTHHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOH(IUKTHL;

*  BIIAQJICHUE HABBIKAMU MO3HABATEIbHOU, YUEOHO-UCCIEA0BATEIbCKON 1
MPOEKTHOM N1€ATENIbHOCTH, HaBbIKAMU pa3peuieHusi npodieM; CrocoOHOCTh U
TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJOB PEIICHUS MPAKTHUYECKUX
3aJa4, TPUMEHEHHUIO Pa3IMUHBIX METOJOB IM03HAHUS;

*  TOTOBHOCTh U CIIOCOOHOCTh K CaMOCTOATEIbHON WH(MOPMAIMOHHO-
NO3HABATEJIbHOM  JESITENbHOCTH, BKJIIOYas YMEHHE OpPUEHTUPOBATHCA B
pa3IMYHBIX ~ WMCTOYHUKAX  HMHPOpPMAIMM, KPUTUYECKHM  OLEHUBAaTh U
UHTEPIIPETUPOBATh HH()OPMALINIO, TOJTyYaEMYIO U3 PA3IUYHBIX HCTOYHHUKOB;

*  BIJIAJICHUE S3BIKOBBIMH CPEJICTBAMHU: YMEHHE SICHO, JOTMYHO U TOYHO
U3JaraTth CBOIO TOUYKY 3pEHHUs, UCTI0JIb30BaTh a/ICKBAaTHbIE SI3bIKOBBIE CPEJICTBA;

*  BJaJCHUE HABBIKAMH TIO3HABATEIHHOW PEIIEKCHMH KaK OCO3HAHHS
COBEpIIIAEMBIX JEHCTBUI M MBICIUTENBHBIX MPOILECCOB, WX PE3YJIbTaTOB H
OCHOBaHUi, TPaHMI] CBOETO 3HAHMSI M HE3HAHUS, HOBBIX IMO3HABATEIHHBIX 3a/1a4
Y CPEJICTB JIJISl KX JOCTH)KCHUS;

*  IICNEyCTPEMJICHHOCTh B TIOMCKaX W  TPUHITHH  PEIICHUH,
CO00PA3UTENBHOCTD U UHTYHIIUS,

*  Ppa3BUTOCTh MPOCTPAHCTBEHHBIX IMPEACTABICHUM; CHOCOOHOCTH
BOCIPUHUMATh KPacoTy U TApMOHHIO MHPA;

* npeoMemHbIX.



*  c(hOpMHUPOBAHHOCTh TPEICTABICHUNA O MaTEeMaTWKe KaK 4YacTu
MHUPOBOM KyJbTYpbl M MECTE MAaTEMAaTHUKW B COBPEMEHHOW IWBWIM3ALUH,
croco0ax OnucaHus SBJICHUIA pealbHOr0 MUpPAa Ha MAaTEMAaTUYECKOM SI3BIKE;

*  c(hOpMUPOBAHHOCTb MPEACTABICHUN O MAaTeMAaTHUYECKUX TOHSATUIX
KaK Ba)XXHEHUIIMX MaTEMAaTHYECKUX MOJECISIX, IO3BOJISIIOIIMX ONUCHIBATH H
U3y4yaTh pa3Hble TMPOLECCHl W  SIBJICHUS; ITOHUMAHUE BO3MOYKHOCTHU
aKCMOMAaTUYECKOr0 MOCTPOEHUS MaTEMAaTHUECKUX TEOPHIA;

*  BJIAQJICHUE METOJAMH JOKA3aTEIbCTB U aJTOPUTMOB PELICHHUS, YMEHUE
UX TPUMEHSTH, MPOBOJUTH JOKA3aTEIbHBIE PACCYXKICHUS B XOAE PEIICHUSA
3a/1ay;

*  BJAQJICHUE CTAaHJAPTHBIMM MPHEMAMHU PEUICHUS PAUUOHAIBHBIX U
MPpAlMOHANBHBIX,  IOKA3aTEIbHBIX,  CTENEHHBIX, TPUTOHOMETPUYECKUX
YPaBHEHU W  HEPABEHCTB, HWX CHUCTEM; HCIOJb30BAHUE T'OTOBBIX
KOMIIBIOTEPHBIX IPpOrpaMM, B TOM 4YHCIIE€ Ul TIOMCKA IIyTH pPELICHUs WU
WJUTIOCTPALUU PELICHUs YPAaBHEHUN U HEPABEHCTB;

*  c(hOpMUPOBAHHOCTb MPEJCTABIEHUNA 00 OCHOBHBIX TOHSATHUAX
MAaTEeMaTU4YEeCKOr0  aHajauM3a M UX  CBOWCTBAaX, BJIAJCHUE YMEHUEM
XapaKTepu30BaTh MOBEACHUE (PYHKIMN, UCIMOJIb30BAHUE TMOJYYCHHBIX 3HAHUN
JUISL ONMCAHUS U AHAJIN3a PEAIIbHBIX 3aBUCUMOCTEN;

*  BJIQJICHUE OCHOBHBIMU ITOHATUSMHU O IUIOCKHUX W IPOCTPAHCTBEHHBIX
reoMeTpudyeckux (urypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH
YMEHHUsI pacro3HaBaTh reoMeTpuueckue (PUrypbl Ha uyepTekax, MOJEISAX U B
pealbHOM MUpE; MPUMEHEHHE HM3YyUYECHHBIX CBONCTB I€OMETPUYECKUX (UTYp U
dbopmMynl IS pellleHHs] TeOMETPUYECKUX 3a7ad W 3a/lad C MPAKTUYECKUM
COZIEp/KaHHEM;

*  chopMHUPOBAHHOCTh TPEACTABICHUN O TMpoIeccax U SBICHUSX,
MMEIOIIUX BEPOATHOCTHBIA XapAKTEp, CTATUCTHUUYECKUX 3aKOHOMEPHOCTSX B
pEAIBHOM MUpPE, OCHOBHBIX IOHSTUAX 3JIEMEHTAPHOM TEOPUM BEPOSITHOCTEM;
YMEHUN HaXOJUTh M OIEHWBATh BEPOSTHOCTH HACTYIUICHHS COOBITUI B
MIPOCTEUIINX IPAKTUYECKUX CUTyalHUsIX U OCHOBHBIE XapaKTEPUCTUKU
CJIIy4YalHbIX BEJINYNH;

*  BJIQJICHUE HABBIKAMHM HCIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX
IIPOrpaMM IPH PEIIEHUHN 3a/1a4.

2. CTPYKTYPA U HPUMEPHOE COAEP)KAHUE
YUYEBHOU JUCIHUIIVIMHBI «MATEMATHUKA)»

*2.1. O0bem yueOHON JUCUMILVIMHBI U BUAbI Y4e¢0HO padoThI

[Tpu peanuzaruu coaepkanus o0IIeo0pa3zoBaTEILHON YUeOHOM NUCIIUILINHBI
«Marematuka: anrebpa W Hadajla MaTEeMaTHYECKOTO aHaiu3a; TeOMETpHUs» B
npenenax ocoeHus OIIOIT CIIO na 0a3e ocHOBHOro oOmiero oOpa3oBaHus C
noixyueHuem cpeanero oomiero oopazoBanus (IIIICC3) makcumanbHas ydeOHas
Harpy3ka oOydarommxcsi cocTaBisieT 1o cneruaibHocTsM CIIO TexHudeckoro



npopunss — 351 wac. M3 Hux ayautopHas (oOsi3aTesbHas) Harpyska
oOyyJaromuxcs, BKIOYas MpaKTUYecKue 3aHATus, — 234 wyaca; BHeayIUTOpHAs
caMmocTosiTeNbHas paboTa cTyaeHToB — 117 yacos.

MakcuMmainbHas yueOHast Harpyska (Bcero) 351

OO0s3arenpHas ayAUTOpHas yueOHast Harpy3ka (JIEKIIUU 234
Y IPAKTUYCCKUE 3aHSATHUS)

BneaynutopHasi camocTosiTebHas padoTa 117
oOyyatoierocs (Bcero)

HTorosas arrecraiys B opMe K3aMeHa

2.2. COJEPXAHHUE YYEBHOM JUCIUIIJIUHBI
BBenenue
MareMaTrka B HayKe, TEXHUKE, SKOHOMHUKE, HHHOPMAIIMOHHBIX TEXHOJIOTHIX
U TIPaKTUYECKOW JesATenpbHOCTH. llenmn wm 3amaum wW3ydeHHWs] MaTEMaTUKH TIpU
ocBoenuu npodeccuiit CIIO u cnenuanbrocteit CITO.

AJITEBPA
Pa3BuTHEe MOHATHSA O YHUCTIE
Lenbie u parmoHandbHbIe YKcia. JeicTBuTeIbHbIC YKcHa. [lpubaudicenivlie
BbIYUUCIICHUSL.
Komnnexcnvie uucna.

Kopuu, crenenu u sorapupmsi

Kopuu u crenenn. KopHu HaTypaJbHOM CTENEHHM M3 YHCIIA U UX CBOMCTBA.
Crenenn ¢ panMOHAIBHBIMM ITOKA3aTeNsiMM, HX cBoMcTBa. CremeHu ¢
JNEWCTBUTEIBHBIMU MTOKA3aTEISIMHU.

Ceoiicmea cmenenu ¢ OeticmeumenbHbIM HOKA3ameseM.

Jlorapudpm. Jlorapupm umcaa. OcHoBHOE JorapupMUYECKOE TOMKICCTBO.
JHecsatuunbie U HaTypasibHbie Jorapudmel. [IpaBuna aeiicTBuil ¢ norapudpmamu.
IIepexor K HOBOMY OCHOBAHHIO.

IIpeoGpa3oBanue anredpanveckux Boipaxennii. [I[peodpasopanue
palMOHAIBHBIX, UP-

paloHaIbHBIX CTENIEHHBIX, TOKA3aTEIbHBIX U JJOTapU(PMUUECKUX
BBIPAKCHUM.

Ilpakmuueckue 3anamus

Apudmernueckre IEHCTBUA HAJ YHUCIAMH, HAXOXXIEHUE MNPUOIMKEHHBIX
3HAUYEHUWA BEJIMYMH W  MOTPELIHOCTEM  BbIUMCICHUNA  (a0CONIOTHOM U
OTHOCHUTEJIBHOM ), CPaBHEHUE YUCIIOBBIX BHIPAKEHUH.

Brruncnenue u cpaBHeHHE KOpHEH. BhIITOIHEHWE pacyeToOB € paiuKaIaMu.

Pemenne mppaunoHanbHbIX ypaBHEHUNW. HaXxoeHue 3HaUY€HUN CTEIECHEH C
palMoHanbHBIMU  mokazaTensiMu. CpaBHenue creneHeil. I[IpeoOpaszoBanus
BBIPAXKECHUH, COJAEPKAILINUX CTENCHU. Penienre noka3arebHbIX YPABHEHUH.



Pemenune npukinagHbIx 3a1a4.

Haxoxnenue 3HaueHuidl Jjorapudma 1O IPOU3BOJBHOMY OCHOBAHHUIO.
Ilepexoq OT OAHOrO OCHOBaHUA K Jpyromy. BeluncieHue U CpaBHEHUE
norapudmos. JlorapupmMupoBaHre U NOTEHIIUPOBAHUE BBIPAKECHUN.

[TpuOnm>xeHHbIE BBIYMCIICHUS U PELICHUS] TPUKIIaIHbBIX
3a1ay.

Pemenue norapumMuueckux ypaBHEHHI.

OCHOBbI TPUTOHOMETPUH

OcHOBHbBIC IOHATHS

Panunannas mepa yria. Bpamarensnoe asukenue. CUHYC, KOCUHYC, TAHT€HC
Y KOTAHT€HC YHCIIa.

OcCHOBHBIE TPUTOHOMETPUYECKHE TOXKACCTBA

®opmyisl npuseneHuss. Dopmyiiel cinoxeHus. Popmyiisl yaBoeHUss Popmyivl
noJo-

BUHHO20 Y2Ild.

IIpeoOpa3zoBaHus NpoCTEHIINX TPUTOHOMETPUYECKHX BbIPAKEHUI

[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKUX (PYHKITUN B TPOU3BEICHUE U
MIPOU3BEICHUS B CYMMY. BuipasiceHue mpuecoHomempuieckux QyHKyuil uepes
MAH2EeHC NOJIOBUHHO20 ApP2YMeEeHMmA.

TpuronoMmerpuyeckue ypaBHEeHUs] 1 HEPABEHCTBA

[Ipocreiimue TPUTOHOMETPHUUECKHUE YpaBHEHUS. IIpocmenwue
MpucoHOMempu4ecKue HepageHcmeaa.

OoparHbie TpUroHoMeTpuyeckre GyHKUMHU. ApKCHHYC, apKKOCHHYC,
aApPKTAaHI'E€HC.

Ilpakmuueckue 3anamus

PaauanHbIii MeTON M3MEPEHUS YIJIOB BPAILLIEHUS U CBA3b C IPaSyCHOU MEPOM.
OCHOBHBIE TPUTOHOMETPUUECKHUE TOXKIECTBA, POPMYJIbI CIOKEHUS, YABOCHHUS,
npeoOpa3oBaHre CYMMbI TPUTOHOMETPUUECKHUX (PYHKIUI B MPOU3BEICHHE,
npeoOpa3oBaHUE MPOU3BEICHUS

TPUTOHOMETpUUYECKUX (PpyHKIMI B cymmy. [Ipocreiimme
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA.

OOpatHble TPUTOHOMETPUYECKHE (PYHKIIUU: aPKCUHYC, APKKOCUHYC,
apKTAHIEHC.

DYyHKUMH, UX CBOICTBA U rpaQuKH

@Oynknuu. OO0JacTh OMpeAeNieHHs W MHOXKECTBO 3HA4YeHW; Tpaduk
byHKIIMA, TOCTpoeHUe TpadhuKoB HYHKIINN, 3aJaHHBIX PA3TUYHBIME CIIOCOOAMH.

CsoiicTBa pyHKIun. MOHOTOHHOCTb, YETHOCTb, HCYCTHOCTbD,
OTPaHUYECHHOCTb, MEPHOIUYHOCTh. [IpOMEX)yTKHM BO3pacTaHuWsi W YOBIBaHUS,
HauOoOJIbIIIeE W HAMMEHBINIEE 3HA4YEHUs, TOYKH OJKcTpemyMa. ['paduueckas



uHTepnperanus. [Ipumepbl (QYHKIIMOHAIBHBIX 3aBUCUMOCTEH B  peabHBIX
nporeccax u ABJICHUIX. ApudMeTndecKue onepanuu Haj QyHKIHSIMH.
Cnoxunas GyHKuus (koMno3unus). [lonamue o nenpepvignocmu QyHKYuuU.
Oopatnble Qyuxuun. Oobnacme onpeodenenuss u 001ACMb  3HAYEHUL
obpamuou gyuxyuu. I pagpux obpamnoii hyuxkyuu.

CreneHnble, NOKa3aTeJbHbIe, JJOrapupMuIecKue u
TPUTOHOMETPUYECKHUE

(pynkumuu. O0paTHbIe TPUTOHOMETPHYECKUE (PYHKIUH

Onpenenenus GyHKIUH, nx cBoiicTBa U rpaduku. [IpeobpazoBanus
rpa¢ukoB. [lapamenpHbIi TIEPEHOC, CHMMETPHUS OTHOCUTEILHO OCEH KOOPAUHAT U
CUMMETPHSI OTHOCHUTEJIBHO HAYaJla KOOPAUHAT, CHMMETPHS OTHOCUTENIBHO MPAMOU
Y = X, pacTsKEHHUE U CoKaTUE BIIOJIb OCEN KOOPIUHAT.

Ilpakmuueckue 3anamus

IIprMepbl 3aBUCUMOCTEN MEXKIYy IEPEMEHHBIMU B PEANBHBIX IIPOLECCaX U3
CMEXHbIX quciuminH. Onpenenenue ¢pynkuuil. [loctpoenue u yteHue rpagukos
bynkuumii. HWccnenoBanue ¢Gynkuuu. CBONCTBA JUHEHHOW, KBaJIpaTHUYHOM,
KyCOYHO-JIMHEHHOW W  ApoOHO-muHelHoW  yHkiuii.  HenpepwiBHbiE U
nepuoanueckue ¢pyHkuuu. CBoiicTBa U rpaduky CHHYCa, KOCUHYyCa, TaHI'€HCa U
KoTaHreHca. OopatHble pyHKIMU U uX rpaduku. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢ynkuuu. IlpeoOpasoBanust rpaduka ¢(yHKUMH. ['apMOHMYECKHE KoJeOaHUs.
[IpuknanHele 3a1a4H.

[Toka3zaTenbHble, JorapuPMUUIecKue, TPUrOHOMETPUYECKUE YPABHEHUS U
HepageHcmada.

HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMociaenoBareabHocTH. CiocOOBI 3aJaHUS U CBOMCTBA YMCIIOBBIX
MOCJIeI0BaTEILHOCTEH.

Ilouamue o npedene nocireoosamenvocmu. Cywecmeosanue npeoeia
MOHOMOHHOU 02PaHUYEeHHOU nocn1e008amelbHOCm. CymMmupoBaHue
nocjeaoBaTeIbHOCTeN. beckoHeuHo yObIBaroIas reoMeTpruieckas Iporpeccus u
ee cyMmma.

IIpousBoanasi. [lonsTue o Mpou3BOAHOM (PYHKIMH, €€ T€OMETPUUYECKUI U
bu3nueckuil cMbICI. YpaBHEHUE KacaTelbHOU K rpaduky ¢pyHkuuu. [IponsBoanbie
CyYMMBI, Pa3HOCTH, MpPOU3BEACHUs, 4acTHble. [Ipou3BomHBIE  OCHOBHBIX
aneMeHTapHbIX GyHKIu. [IpuMeHeHne mpou3BOIHON K UCCIEAOBAHUIO (QYHKITUN
U TMOCTpoeHU0 TpadukoB. [Ipouzsoonvie obpamHol QYHKYUU U KOMHOZUYUU
@dyHryuu.

IIprmepbl UCIIONB30BAHUSA IPOU3BOJHOM [JII HAXOXKICHUS HAWIIY4IlEero
pelmieHns B NPUKIAAHBIX 3a7adyax. Bropas nmpou3BoaHas, €€ reOMETPpUYECKUN U
busnaeckuit cMmpici. Haxoxaenue ckopoctu it iporiecca, 3aaHHoro (hopMysioi
u rpaduxom.



IlepBooOpa3nas u uHTerpaJ. [IpumeHeHue onpeaeneHHoro HHTerpana s
HAXOXJEHUS IUIOMIAAM KpuBOJMHEWHOM Tpaneuuu. Dopmyna HerotoHa—
JletiOnuma. [Ipumepsl MpUMEHEHUsI HHTETpaia B (PU3UKE U TEOMETPUH.

Ilpakmuueckue 3anamusn

YucnoBasi Mocieq0BaTeIbHOCTb, CIOCOOBI €€ 3aJaHusl, BHIYMCICHUS UYJICHOB
nocnenoBarenbHocTU. [lpenen mnocnenoBarenbHOCTH. beckoHEYHO yObIBaroIas
reOMETPUYECKasi IPOTPECCHUS.

[IponsBonHas: MEXaHUYECKUN U TE€OMETPUYECKUM CMBICII IIPOU3BOTHOM.

VYpaBHeHnue KkacatenbHOM B ob0meM Buzge. IlpaBmia u  Qopmyssl
muddepeHupoBanysi, TaOMUIla MPOU3BOJHBIX  JJEMEHTAPHBIX  (DYHKIIMMA.
HccnenoBanue QyHKIMU C MTOMOIIBI0 TPOM3BOgHON. Haxoxnenrne HanbombIero,
HAaMMEHBILIET0 3HAYECHHSI U SKCTPEMAJIbHBIX 3HAUCHUN (PYHKIUU.

WNurerpan u nepBooOpasHas. Teopema Hprorona—IJleliOnuna. [Ipumenenue
MHTETpaJia K BBIYUCICHUIO (U3NYECKUX BEJTMUYMH U TUIOIIAIEH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss M CHCTeMbl ypaBHeHMM. PalMoHanbHbBIEC, HppalMOHAJIbHBIE,
II0KA3aTEJIbHbIEC U TPUTOHOMETPUUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHMIBHOCTE ypaBHEHMH, HEPABEHCTB, CUCTEM.

OcHOBHBIE TIpHEMBI MX peuieHusl (pa3joKeHHE Ha MHOXKHUTENHW, BBEJCHHE
HOBBIX HEM3BECTHBIX, MI0JICTAHOBKA, IPapUUECKUA METOL).

HepaBencrBa. PanumoHanbHble, UpPpAMOHAIBHBIE, TOKA3aTECJIbHBIE U
mpuzonomempudeckue HepaBeHCTBA. OCHOBHBIE TPUEMBI UX PELICHUSI.

Hcnonb3oBanue cBOMCTB U rpa@uKOB (PYHKIUN NP PelieHUH
YPABHEHHMH U HEPABEHCTB.

Meron uaTepBanoB. M3o0paxeHrne Ha KOOPAUHATHOW IUIOCKOCTH MHOYKECTBA
pELICHUN YPaBHEHUN U HEPABEHCTB C ABYMsI IEPEMEHHBIMUA U UX CUCTEM.

Ilpuxnaonwie 3a0auu

[IprumeHeHne MaTEMATUYECKUX METOIOB JIJISL PELIEHUS COIEPKATEINBHBIX
3a/la4y U3 Pa3aIuvHbIX 001acTe HAYKHU U MPAKTUKH.

NuTepnperanus pe3ysibTaTa, y4eT pealbHbIX OrpaHUYCHUMH.

Ilpakmuueckue 3anamus

Kopuu ypaBuenuii. PaBHocmiibHOCTE ypaBHeHUM. [IpeobpazoBanue
ypaBHeHHI. OCHOBHBIE ITPUEMBI PELIEHUS YpaBHEHU. Pemenne cucrem
ypaBHeHu#. VMicnonb30BaHue CBOMCTB U rpad)uKoB GYHKIMHN U1 pEIICHUS
YPaBHEHUM U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTUKA U TEOPUA
BEPOATHOCTEUN
JJIeMeHTbl KOMOUHATOPUKHU



OcHOBHBIE TIOHATHS KOMOWHATOPHKH. 3aJadyd HA TOJICYET 4YHUCiIa
pa3MellleHnid, TepecTaHOBOK, coueTanuil. Pemenue 3ana4y Ha nepedbop BapUaHTOB.
®opmyna Ounoma Herotona. CBolicTBa OWHOMHUHAIBHBIX KOI(PQPUIIMEHTOB.
Tpeyronpauk [Tackans.

DJIeMeHTbI TEOPUH BePOSITHOCTEM

CoObITHE, BEPOSITHOCTH COOBITHS, CIOKEHHUE MU YMHOXXEHHE BEpPOSITHOCTEH.
llouamue o neszasucumocmu coovimuii. /[uckpemuas ciydaunas 6eiuyuHa, 3aKOH
ee pacnpeoenenus. Yucnosvle xapakmepucmuku OUCKDEMHOU  CAYHYAUHOU
senuuunsl. Ilonsmue o 3akoHe 601bUILUX YUCEL.

DJIeMEeHThI MAaTEMATHYECKON CTATUCTUKHU

[IpencraBnenue naHHBIX (TAOIHIIBI, THATPAMMBI, TPAPUKH), 2eHePAIbHAS
COBOKYNHOCMb, 8b100pKA, CpedHee apupmemuieckoe, meouana. Ilonsmue o
3a0auax Mamemamuideckou Cmamucmuxu.

Pewenue npakmuueckux 3a0au ¢ npumerHenuem 8epoImHOCMHbIX Memooo0s.

Ilpakmuueckue 3anamus

Hctopust pa3BuTrs KOMOWHATOPUKU, TEOPUU BEPOSITHOCTEH M CTATUCTUKHU U
UX pOJIb B Pa3IMYHBIX c]epax YeIOBEUECKOH ku3HeaearenbHocTu. IIpaBuia
KOMOMHAaTOpuku. Pemenne xkoMOMHATOpHBIX 3adad. Pa3MeleHus, codueTaHus u
nepecraHoBky. bunom Herotona u tpeyrosbauk [lackans. [Ipuknaaasie 3agayu.

Kitaccnueckoe onpezenenyre BEpOsTHOCTH, CBOMCTBA BEPOATHOCTEH, TEOpEMaA
O CyMMe BeposiTHOCTEW. Bprumcnenne BeposTHocTe. Ilpuknagneie 3amaqn.
[IpencraBiienre 4nciIoBbIX AaHHBIX. [[puknanHbie 3ana4n.

I'EOMETPUA

IIpsiMbIe ¥ MUIOCKOCTH B IPOCTPAHCTBE

B3auMHOe pacnonoxeHue AByX NpsMbIX B IpocTpaHcTBe. [lapamnenbHOCTb
NpsIMOM M TUIOCKOCTH. I[lapamnenbHOCTh IWIOCKOCTEU. [lepneHAuKyIsSpHOCTD
MPSAMON M IUIOCKOCTH. llepneHauKyisip U HakJIOHHasA. YTOJ MEXKAY MNPSIMOM U
IJIOCKOCTBIO. JIByrpaHHbIN yroi. Yron MEXIY IIOCKOCTSAMM.
[lepneHAUKYISIPHOCTD IBYX IUIOCKOCTEM.

['eomeTpuueckue mnpeoOpazoBaHusl MPOCTPAHCTBA: MapaJlIeIbHBIN TMEpPEeHOC,
CUMMETPHUSI OTHOCUTEIBHO TIOCKOCTH.

[TapannensHoe mpoeKTUpOBaHUE. [[10Wadb OpMOCOHANLHOU NPOEKYUU.
N3o0pakeHne npoCcTpaHCTBEHHBIX PUTYP.

MHororpaHHuUKH

Bepmmnsl, pedpa, rpanu MHOTOrpaHHuKa. Pazeepmka. Muozoepanmusie yenul.
Buinyknvie mnozoepannuxu. Teopema Sunepa.

[Ipusma. Ipsimas u nakronnas npusma. [lpaBuiibHas npusma.
[Mapamnenenunen. Kyo6.



IInpamuna. [IpaBunpHas nupamuaa. Y ceyeHHas NUpamMuaa.
Terpasap. CummeTpuu B KyOe, B napajulesenunesie, B IpusMe u
nupamuje. CedeHus Kyoa, IpU3Mbl U TUPAMUIBL.

[IpencraBieHre O MpaBWIbHBIX MHOIOTPAaHHUKAaX (TeTpal’ape, Kyoe,
OKTa3pe, A0JEKadApe U UKOCASPE).

Tesia M1 MOBEPXHOCTH BpPaLCHUS

Hunuuaap w KoHyc. YcedeHHbId KOHyc. (OCHOBaHHME, BBICOTA, OOKOBas
MOBEPXHOCTh, OOpasyiomias, pa3Beprka. OceBble CEUEHUS U  CEUCHUS,
IapajulesIbHbIE OCHOBAHUIO.

Hap u cdepa, ux ceuenus. KacarenpHas miockocTs k cdepe.

N3mepenusi B reoMeTpun

O6neM u ero uzmepenue. MurterpanbHas Gpopmyna oobema.

®opmynbsl 00beMa Ky0a, NpSIMOYTOJIbHOTO Napajulefienunena, HTpPU3MBL,
mnHapa. Dopmynsl od0bema nuUpaMuabl UM KoHyca. DopMysbl  IUIOMIAIU
NOBEPXHOCTEH MUIMHAPA U KoHyca. PopMyIibl 00beMa 1apa U MIomaau cQepsl.

[Tono6ue Ten. OTHOLEHUS IO TOBEPXHOCTEN U 00BEMOB MOJOOHBIX
TeIl.

KoopauHarsl 1 BeKTOpBI

[IpsamoyrosibHas (IekapToBa) CUCTEMa KOOPJUHAT B MpocTpancTBe. Dopmyna
PACCTOSIHUS MEXIY ABYMsI TOUKAMHU. Y paBHEHUSI CPEPBI, NIOCKOCMU U NPAMOII.

Bekropel. Moayne BekTopa. PaBeHCTBO BEKTOpPOB. CJ0KEHHME BEKTOPOB.
YMHOKEHHE BEKTOpAa Ha 4ucio. Pa3nokeHWe BEKTOpa MO HAIpPaBJICHUSM. YTOJI
MeXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ock. KoopanmHarsl BekTOpa.
CkansipHOE IPOU3BEICHUE BEKTOPOB.

Hcrnons30BaHne KOOPAMHAT U BEKTOPOB IPU PELIEHUM MATEMAaTHYECKUX U
IIPUKJIAJAHBIX 337a4.

Ilpakmuueckue 3anamus

[Ipu3Haku B3aMMHOTO PACIOJIOKEHUS MPAMBIX. YTOJI MEXAY HNPSIMBIMHU.
B3auMHOe pacnonoxeHue npsiMbIX U INIOCKOCTEN. 1leprieHaAnKyIisap U HaKJIOHHAas K
IUIOCKOCTH. YTOJ MEXIYy NOpsMOM M IUIOCKOCThIO. TeopemMbl O B3aMMHOM
PACITOJIOKEHUH IPSIMOM M TIOCKOCTH. Teopema 0 Tpex NepHeHauKyJIsapax.

[Ipu3Haky U CBOKCTBA MAPAJUICIIBHBIX U NEPIICHAUKYIAPHBIX INIOCKOCTEN.
PaccrosiHre OT TOYKM J10 TWIOCKOCTH, OT MPSIMOU 10 TJIIOCKOCTH, PACCTOSTHUE
MEXY IUIOCKOCTAMU, MEKIY CKPEIIMBAIOIIMMHUCS MPSAMBIMU, MEXKITY
MPOU3BOJIBHBIMU (DUTypaMH B POCTPAHCTBE.

[TapannensHOoe NPOEKTHUPOBAHME W €ro CBOWCTBA. Teopema o naowaou
OPMO2COHANLHOU  NPOEKYuu  MHO20Y20JbHUKA.  B3anMHOE  pacmnojoKeHHe
MIPOCTPAHCTBEHHBIX (PUTYD.

Paznmuunbie BuIbI MHOTOTpaHHUKOB. VX m3o0paxkenus. CeueHus, pa3BepTKU
MHOrOrpaHHukoB. [lnomaae moBepxHocTu. Buapel cummerpuid B MPOCTPAHCTBE.
CummMmeTpuss Ted BpallleHUsT W MHOTOTPAHHMKOB. BbluucieHue Imiomaaed u
00BEMOB.



Bexkropsl. [elicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOPAUHAT B
IPOCTPAHCTBE. YPaBHEHUE OKPYKHOCTH, c(hepsl, INIOCKOCTH. PaccTosiHrEe Mex Iy
TOYKaMu. J[eMCTBUS C BEKTOpaMH, 3aJaHHBIMU KoopAuHaTamu. CKalsIpHOE
IPOU3BEICHUE BEKTOPOB. BEKTOpHOE ypaBHEHME NPSAMOMN U IUIOCKOCTH.
Hcronb30BaHue BEKTOPOB IIPH JT0KA3aTEIbCTBE TEOPEM

CTEPEOMETPHHU.

JInsi BHEAYIMTOPHBIX 3aHSITUWA CTYACHTAM HapAAy C PENICHHEM 3aJad U
BBITOJIHEHUSA MPAKTUYECKUX  3aJIaHUU MOYHO MPEIJIOKNAT  TEMBI
HCCIIEIOBATENLCKUX U pedepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEPHUIl OTIEIBHBIX
MEJIKUX 3a7a4 W YNPaXHEHUW TpeIararoTcs CIOKETHBIC 3a/laHus, TPeOyromue
JUTUTEIBLHON pabdoThl B paMKax OJHOM MaTeMaTH4YECKOW CHUTyallMu. OTH TEMBbl
MOTYT OBITh KaK HWHIWBHUAYaJbHBIMU 3aJaHUSMHU, TaK W TPYIIOBBIMH JIJIs
COBMECTHOI'O BBITIOJIHEHUS UCCIIEIOBAHUS.

ITpumepuvie memol pedhepamoe (00k1a008), ucciedosamenbCKux
HPOEeKmo8

* HenpepbiBHBIE 1pOOH.

* [IpuMeHeHMEe CII0KHBIX IPOLIEHTOB B 9KOHOMHUYECKUX pacyeTax.
* [lapanmenbHOE TPOEKTUPOBAHHUE.

» CpenHue 3HaYEHUs U UX IPUMEHEHUE B CTATUCTHUKE.

* BekTOpHOE 3a7jaHnE MPSMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE.
* CJ10)KeHHEe TapMOHUYECKHUX KOJIEOAHHM.

* ['padmueckoe pelieHne ypaBHEHU 1 HEPABEHCTB.

* [IpaBusIbHBIE 1 TOTYTIPABUIIBHBIE MHOTOTPAaHHUKH.

» KoHnueckue ceueHus U ux NPUMEHEHNE B TEXHUKE.

* [lonstue nuddepennmana u ero MPUIOKEHUS.

* CxeMbl TOBTOPHBIX UCTIBITAHHUI bepHyIuu.

* McciienoBanre ypaBHEHUN U HEPABEHCTB C IMAPaMETPOM.

2.3. IlpumMepHBbIH TEMAaTHYECKUI IUIAH Y4eOHO TUCIUIIHHBI

«MaremaTuka»
HauMeHoBaHue Conep:xkanue y4eOHOro O6bem | YpoBeHb
pa3aesioB U TeM MarepuaJa, YacoB | OCBOEHHUA
CaMoOCTOsITeIbHAs padora
00y4Yar0Iuxcs
Tema 1. Beenenue. 1
MaremaTrka B HAyKe U
MIPAKTUYECKOU

nestenbHocTy. Lenu n
3a/1a4u U3y4eHUs
MaTE€MaTUKH B
yupexaenusx CI10




Tema 2.Pa3Butue
MOHATHS O YHUCJIE

1)Llenbie 1 parmoHaIbHbIC
qucJa.

JICHCTBUTEIBHBIE  YHCIIA.
2)JleiicTBus Ha/l
JICMCTBUTEILHBIMU
YUCJIaMHU.

3)KoMIieKcHbIe Ynca.
Anrebpandeckas popma
KOMILIEKCHOT'O YHCIIa.
4)]lewcTBus C
KOMIUIEKCHBIMU YHCJIaMU
B alireOpandeckoi opme.
CamocrosiTesibHAsI
padora no reme
«Pa3BuTHEe MOHATHSA O
ymcsaey.

Tema 3.OcHOBEI
TPUTOHOMETPUU

40

1)Cunyc, KOCUHYC, TAHT€HC,
KoTaHreHc. ['pagycHas u
paava”Has Mepa yria.
2)OcCHOBHbIE
TPUTOHOMETPUYECKHUE
TOX/IECTBA.

3)DopMyibl IPUBEACHUS.
4)CuHyc, KOCUHYC, TAHT€HC
CYMMBI U Pa3HOCTH JIBYX
VTJIOB.

5)®opMyIibl ABOMHOTO yTIIa.
@opMyJIbl TOJIOBUHHOTO
yTJIa.

6)DopMynbl CyMMBI U
Pa3HOCTH OJTHOMMEHHBIX
TPUTOHOMETPUYECKUX
GyHKIHA.

7)DopMmyibl
npeodpa3oBaHus
IIPOU3BEJCHUS B CYMMY.
@opMyJIbl HOHWKEHUS
CTEIIEHHU.
8)IIpeobpazoBanue

N




MPOCTEUIINX
TPUTOHOMETPUUECKUX
BBIPAKCHUM.
9)ToxnecTBeHHbIE
npeoOpa3zoBaHus
TPUTOHOMETPUUECKUX
BBIPAXEHUN
CamocrosiTenbHast padoTa
o teme «IIpeodpa3oBanue
TPUTOHOMETPUYECKHX
BbIPasKeHU .
10)TpuronomeTpruyeckue
GbyHKIUU, UX rpaduKd 1
CBOMCTBA (CUHYC,
KOCHHYC).
11)Tpuronomerpuueckue
byHKIUU, UX rpaduKd 1
CBOMCTBA (TaHI€HC,
KOTAHT'€HC).

12) ObpatHsbie
TPUTOHOMETPUUECKHUE
(GyHKUMH, UX TpaduKU U
CBOMCTBA (apKCUHYC,
apKKOCUHYC, apKTaHT€HC,
aApPKKOTaHTEHC).
13)IIpocretinue
TPUTOHOMETPUYECKHUE
YpaBHEHUS.

14)Pemenue npocTenimmx
TPUTOHOMETPUYECKUX
YPaBHEHUM.

15)Pemmenue
TPUTOHOMETPUUECKHUX
YPaBHEHUM pAa3TUYHBIMU
METO/IAMH.

16)Pemienne cucrem
TPUTOHOMETPUUECKHUX
YPaBHEHUM.

17)Pemienne
TPUTOHOMETPUYECKUX
HEPaBEHCTB.

18)Pemienune
TPUTOHOMETPUYECKHUX
YPaBHEHHUH,

CUCTEM




TPUTOHOMETPUYECKUX
YpPaBHCHUM,
TPUTOHOMETPUUECKUX
HEPABEHCTB.
19)Tpuronomerpuueckas
dbopma KOMILIEKCHOTO
YHCIIA.

20)/eticTBus ¢
KOMIUIEKCHBIMH YHCJIAMH B
TPUTOHOMETPHUUECKOMN
dbopme.
CamocrosiTesibHast
padora no reme
«Tpuronomerpuuyeckue
(pynkuun. Pemnenue
TPUTOHOMETPHYECKUX
YPaBHEHHID».

11

Tema
CTEIICHU

4.

KopHu,

14

1)Crenenu ¢ pallMOHAIbHBIM
ITOKA3aTEeJIEM U UX CBOKCTBA.
2)IIpeoOpa3zoBanue
BBIPAKEHUN COAEPKAIINX
CTEIEHH C PallMOHAJIBHBIM
MOKA3aTeJIEM.

3)Kopuu HaTypanbHOU
CTEIECHH U3 YUCla U UX
cBoiicTBa. [IpeobpazoBanue
BBIPAKECHUHN COJIEPKAIINX
KOpPHHU HaTypaJIbHON
CTEIICHH.

4 IIpeoOpazoBanue
BBIPAKEHUN COAEPKAIINX
KOPHU U CTETICHMU.
5)Pemienue
UpparmoHaIbHbIX
YPaBHECHUM.

6)Perienue
UppalmoHaIbHbIX
HEPABEHCTB.

7)Perienune
UppalmoHaIbHbIX
YPaBHEHUU U HEPABEHCTB.
CamocrosiTeibHas padora
no teme «CTeneHu u




KOPHID)

Tema S.
[TokazaTenbHas u
norapupmMudeckas
(GYHKITHH.

18

1)ITokazaTenbHas
¢ynkuus. Ee cBoiictBa H
rpadukH.

2)JIorapudm qucJa,
CBOICTBA J0rapu(pmMOB.
3)IIpeobpazoBanue
JorapupMUIECKUX
BBIPAKCHUM.
4)Jlorapudmuueckas
byHKIUS, ee CBOWCTBA H
rpaduxk.

5)Permienue
MOKa3aTeIbHbBIX
YPaBHECHUM.
6)Perenne
JoTapuPpMUIECKUX
YPaBHEHUM.
7)Pelienune cuctem
MOKA3aTEJIbHbIX U
JorapupMUIECKuX
YPaBHEHUM.
8)PemieHue
MOKa3aTeJbHBIX
HEPABEHCTB.
9)Pemenne
JorapuPpMUYECKUX
HEPABEHCTB.
CamocrosiTesibHAst
padora no Teme
«Iloka3arTenbHast U
Jorapupmuueckas
GyHKIuM»

Tema 5. [IponsBogHas

40

1)DyHK1IMH, UX CBOICTBA U
rpaduku (IOBTOPEHUE).
2)CnoxxHast QyHKITHUS.
3)ITocTpoenue rpadukoB
(GYHKLHIA ¢ TOMOIIBIO




npeoOpa3oBaHUM.
4)ITocnenoBaTeIbHOCTb.
IIpenen
MOCJIEIOBATEILHOCTH.
S)I[penen hyHKIUN.
Boruncnenue npezenos
(GyHKLIHA.

6)I1epBblil U BTOpOIt
3aMeyaTesbHbIE MPEEIb.
7)HenpepsIBHOCTH (DYHKITHH.
Buael Touek paspsisa.
8)3anaum, NpUBOASIIUE K
MOHATHUIO TPOU3BOJHOM.
IToHsiTHE IPOU3BOIHOM.
OcHOBHBIE MpaBUIIa
nudepeHnpoBaHus.
9)Brprunciienue
MIPOU3BOJIHBIX.
10)[IpousBoaHAas CIOKHOM
GyHKLIHH.

1 1)IIpousBoanas
TPUTOHOMETPHUCCKUX U
0oOpaTHBIX
TPUTOHOMETPHICCKUX
GyHKLIHA.

12)I[IpousBoanas
jgorapuMUIecKon u
MOKa3aTeIbHON (DYHKITHIA.
13) 'eomeTpudecKuii CMBICIT
npou3BogHou. KacarenbHas
K rpaduky GyHKIIHH.

14) MexaHU4ecKHil CMBICT
ITPOU3BOTHOM.

15) Bropast npon3BoHasi, ee
T€OMETPUUECKUH U
(bu3nYecKuil CMBbICT.

16) IIpousBonHas B puznke
U TCXHHKE.

17) Iuddepeniman
byHKINH.

18)IIpusHak Bo3pacTaHus
(yObiBaHUs1) QyHKIIUU.
OKcTpeMyM (QyHKLUU.
BrITyk0cTh (BOTHYTOCTB),
TOYKH TIeperuoa.




19) [Ipumenenue
MIPOU3BOJIHOM K
HCCIIeIOBAaHUIO (DYHKITHH.
[TocTtpoenue rpaduka
(GyHKITUH 10 pe3ysibTaTaM
HCCJICIOBAHUS.

20) HauGomab1iee u
HaMMEHbIIIee 3HAUYCHUS
(GyHKLIHH.
CamocrosiTeibHas padoTa
no teme «I[IpouszBoanas

20

Tema 7. [Ipsimble u
IJIOCKOCTH B
IIPOCTPAHCTBE

20

1)Axcromsl
crepeomeTpun. CiencTBus
U3 aKCHUOM.
2)BzaumMHoe
PacCIOJIOKEHHE MPSIMBIX B
POCTPAHCTBE.
3)IlapannenbHOCTb
IPSAMBIX U TUIOCKOCTEMN.
[TapayutennbHOCTH
IIJIOCKOCTEHN.
4HIlepneHIUKYIIPHOCTD
MPSIMBIX.
[lepnieHAUKYISIPHOCTD
MPSAMBIX U TIIOCKOCTEM.
5)[lepnenauKynsp u
HakJoHHas. Teopema o
TpeX NepPHeHIUKYIIpax
6)Yros Mmexay npsaMoil u
IJIOCKOCTBIO. YTOJ MEXITY
MIJIOCKOCTSIMH.
TIleprieH UKy ISIPHOCTD
IIJIOCKOCTEN.
8)Pemienue 3a1a4 Ha
B3aMMHO PaCIOJI0KEHUE
MPSIMBIX, IPSIMBIX U
IIOCKOCTEH, TNIOCKOCTEH B
MIPOCTPAHCTBE.
O)Ilapannenenumnen,
TeTpa’ip.

10)Pemienue 3a1ad Ha




napasuiesienunes u
TETpa’ap.
CamocrosiTesibHAst
padora o reme
«IIpsiMble U IUVIOCKOCTH B
NMPOCTPAHCTBE»

10

Tema 8. Koopaunats! n
BEKTOPHI

1)[exapToBa cucrtema
KoopauHat. PaccrosiHue
MEX]Ty TOUKaMHU.
Koopaunatel cepeiuHbI
OTpe3Ka.

2)BexkTtopsl. JlelicTBUA Haj
BEKTOPAMHU.
3)Mcnonb3oBanue
KOOPAMHAT U BEKTOPOB MpPH
pelIeHNH MaTeMaTUYECKUX U
MPUKIIAIHBIX 3a]1a4.
CamocrosiTesibHast paboTa
no teme «Koopauuartsl u
BEKTOPbD)

Tema 9. MHOrOrpaHHuKH

1 )MHoOrorpaHHuKH.
2)IIpuzma.

3)Ceuenue. [TocTpoeHue
CEYEHHU ITPU3MBI.
4)Pemenue 3a1a4 1Mo TeMe
npu3ma.

5)[Mupamupa. IIpaBuibHas
nMpaMu/ia.

6)Pemenne 3agad mo Teme
«ITupamuga.

7)Y ceuenHas nupamuaa.
Pemenue 3ama4 o reme
«YcedeHHast MUpaMuIa.
8) IlocTpoeHue ceueHui
MAPaAMHUIBL.
9)IIpaBunbHbie
MHOTOTPaHHHKHU.
10)Pemenue 3amau mo teme
«IIpaBusibHBIE
MHOTOTPaHHUKHW
CamocrosiTeibHas padora
1o TemMe

10




«MHOTrorpaHHUuKm»

Tema 10.Tema
BpaleHus 1
MTOBEPXHOCTH TEI
BpaleHUsI

D)Iunusap.

2)Komnyec.

3)Ilap u chepa.
4)Pemienue 3aga4 mo teme
«Tena Bpamenus».
CamocrosiTeibHas padoTa
no reme «Tejia Bpalmenus
U MIOBEPXHOCTH TeJI
BpAallleHUsD)

NN DNDN

Tema 10. DnemeHTbI
KOMOWHATOPHUKH,
TEOPHH BEPOSTHOCTH

12

1)OcHOBHBIE TTOHSITHS
KOMOMHATOPHUKHU

2)3amauy Ha MOJCYET YKCia
MEPECTAaHOBOK, Pa3MENICHU,
COYETaHUM.

3)CgrolicTBa
OMHOMUHAJILHBIX

K02 PUIeHTOB.
Tpeyronpauk ITackans.
®opmyna 6unoma HeroToHa.
4)Cny4aitHoe COOBITHE U €ro
BEPOSTHOCTb.

5)CrnoxeHue 1 yMHOKEHUE
BEPOSITHOCTEN

6)Pemenne 3amau
CamocrosiTeibHas padoTa
1o TeMe «JIeMEeHThbI
KOMOMHATOPHKU, TEOPUH
BEPOSITHOCTH U
MaTeMaTH4YeCKOM
CTATUCTUKN»

Tema 10.ITepBooOpa3znas
W MHTETPaI.

18

1)IlepBooOpazHasi.
2)HeornpeneneHHbIi
MHTETPAJI U €TO CBOMCTBA.
Brruncnenue
HEOIPEAEIEHHBIX




WHTErPaJioB.
3)1nTerpupoBanue
MOJCTAaHOBKOM.
4)aTerpupoBanue o
qacTsM.

5)Haxoxnenue
HEOIpeAeIeHHbIX
WHTETPAJIOB  Pa3IMYHBIMU
criocobamu.

6)3anauu, IpUBOASIIUE K
MOHSATUIO OTIPE/ICIICHHOTO
uHTerpana. CBoicTea
OTIpEJICTICHHBIX MHTETPAJIOB
U UX BBIYUCIICHUE.
7)BprancieHue
OTIPEJICTICHHBIX
WHTErPaJoB.
8)BrlunciieHHE TIOMIAIEH
buryp c MTOMOIIBIO
OTPEICICHHOTO UHTErpalia.
9)Pewienne 3amau (pusuku

C MTOMOIIBIO
OTPEICICHHOTO UHTErpalia.
CamocrosiTesibHasI
padora no TEeMe
«IlepBooOpa3Hasn U
HHTErpamn

Tema 11. 3mepenus B 18
reOMETpUHU
1)O0beM U ero u3mMepeHue. 2
NurterpansHas ¢popmyna
O6bema.
2)dopmyna odbema Kybda,
MPSIMOYTOJIBHOTO 2
napayuienenunena. Pemenne
3aay.
3)Popmyna oObeMa IPU3MBI.
Pewienue 3amau 2
4)Dopmyna oobema
nuIMHApa. Penienue 3aaay. 2




5)®Dopmyna oobeMa
nupaMuel. Permenne 3amad.
6)Dopmyna oObema KoHyca.
Pemenue 3agau.
7)DopMmyibl 00beMa I1apa u
wiomiaau cepsl. Pemenune
3ajad.

8)Permienue 3a1a4 Ha
KOMOMHAITUN
MHOTOTPaHHHUKOB, (PUTYp
BparieHusi, chephl.
9)Pemienue 3agaq Ha
HaXO0XJeHUE 00BEMOB
MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH.
CamocrosiTeibHas padoTa
no teme: «M3mepenus B
reoMeTpumn»

Tema 12. DneMeHTHI
TEOPUH BEPOSATHOCTEHN U
MaTeMaTHYECKOMN
CTaTUCTHKH
(mposiomKeHHE)

1) AuckpeTHas ciy4daitHas
BEJINYMHA, 3aKOH €€
pacrpeneneHusl.
2)HucnoBblie
XapaKTePUCTUKU
JUCKPETHOM CIIy4aiiHOMN
BEJINYUHBL.
3)IIpencraBieHue JaHHBIX
(Ta®muuel, TUarpaMMsl,
rpadukn). ['enepanpHas
COBOKYITHOCTb, BBIOOPKA,
cpeaHee apupMeTHIECKOE,
MeJIMaHa, MO/Jia.
4)PerieHre npakTUYECKUX
3a/1a4 ¢ IPUMEHEHUEM
BEPOSTHOCTHBIX METO/IOB.
CamocrosiTeibHas padoTa
10 TeMe «JIEMEHThI
TEOPUH BEPOATHOCTEH U
MaTeMaTH4ecKou
CTATHCTUKN»




Bcero 351 gacos
AyautopHoi Harpy3km 234 yacos

CamocrosiTesibHON padoThl 117 yacos

XapakTepuCTHKAa OCHOBHBIX BU/JI0B YU4eOHOI1 1eITeIbHOCTH CTYICHTOB



Caoyepasi mae odiyuienan

A AP Te s THE A (40 MOEHLIX 150,008 D00 TE B TH Ty
(Ha ypamae yoeds . e T e )

BeeneHne

OaHAKOMIEHIES ¢ POTE KD MATEMATHEH B HAVEE, TEXHH RS,
HEAPO PME IHOH HELX. TEX HOUTOMHAX H IR THIeCH0H 388 Te
JaHAKOMIEHHE ¢ HEIAME U FJAT49AMH H3VIeHH A MATEMA'®
oceorHEE O pabecewi CITO » conenuan srocTetd CIIO

AJ/I'EBPA

PasenTHE [OHSTH 8
O YOI

Brimon HeHie & padh MeT HeCHE X AeHcTEHE HAR WHCILAME ,

VOTHELE H [THCEM&HH I [T pHeMEL.
Haxoxaende opa I i HeH HEIX 3HATSHHH BETHTHH | 100

BRI THCTeH H (a0 000 THOH o OT HOCH TeTBHOM) L ¢ [k BHEH 1
BRI [0 H .

HaxoxaeHue 0 GoR B a0l pAI0OBAH HAX H BRIYHCIIEHH.
CHTCHA KO BOEM [TVHETAM [T MM MEL)

KopHH, cTEN&HH, JI0Ta-
prfMED

O3 HAKOMISHHE ¢ DIOHATHEM HOPHA n-i cTeleHl, CBOCTE
KAJOE H MPABHTAME CPAEHEHHA KO PEHe.
o MY ITH OB &H HE O PE3e] HH A KOPHA H CEOHCTE KO PHE)

HIE M CPaBHSHH & ROPHET . BEIT0THEH e TRHHEE AT JHATe
[T peoipasoBaH B¢ THCIOBRIX H O VHEEEHHEI X BRI eHHH, ¢
MUY PEAHEATEL.

BrInon HeHHe pARCYSTOE 10 o pMyIa M, C02SPEALI M [ )
LT BILA A HEOO X0AH MEIE [T030T AHOBKH H Tpe0 08 308 AH 1
OnpegeneHe PABHOCHIBHOCTH BRIDAMS HI ¢ DadH Fa TN
HH & H AL HO HA TRH BIX V] B HeHH .

OaHAKOM TEHHE ¢ [TOHATHEM CTE0e HHE ¢ e CTEH TeTh HEIM
JTeM.

HaxomaeHue 3HATSHE T CTEIEHH, BCIIOTBIYA TRH Heoh X
HHCTPYMEH TATEH EIE CPeACTEA.

AaMHCEIBAHHE KOPHA /1 -H CTEIEHH B BHA3E CTEIEHH ¢ Apod
FATeNeM H HAaODo pOT .

POPMYITH FOEAH He CROMCTE cTeneHet . Bhl aucIeH He CTelnH
IO HAT BHEL M [T0H 838 TEJTEM , BRI IO HEH He TTPHE HAKH 3HA

[MEHH, CPaEHeHHE CTeIeHed .
[T peoipasoBaH e THCI0BRIX H O VEEEHHEI X BRIPAH eHEH, «

[[HX CTENSHH, IPHEMeHAR CEOHCTER. PelleH He [0 KA I&TEN
FEEL B .

OaHaKOMIeHHe ¢ IPHMeHeH BeM KopHed 1 cTeneHeld mpi
HHH CEAHHY, ACTEHHH OT E3HA B «3UI0TOM CeUeHH s . P
[T FUT A HEIY 388 HA IO HETE [P0 [ &HTE

[Tpect pazoean e aire-
OpaiTECKH X BRI [ e Wil

BEIT o HEHH e I 00 a0 Ba HNH BRI e HE T, 1T pHM e HeHE
CEAFAHHEIX 0 cBOHCTEAMHE cTeneHel B TorapipMoE.

OnpeaeneHre OATACTH AOMYCTHM BIX SHATSHHH 10 raprdin
BEI pactoeH HA. Penerne 1oraprh MU decKH X Va BHeHR H

OCHOBLI TPHINOHOMETPFHH

(CHOBHEI® IT0HAT HA

Hayaen e pagHaHHOr METOAA HIMEPEHHA VITIOR B AL et
HX CEAZH ¢ rpaayeHolt me poil . Haodpas eHne yrI0E Bpar

FSMEP TR BSOS ST A TR S RN TR TP TIIPE Y SO e 47 Orys 090507178 174






Lo e o e Olyran e

TR P TR PO T HK L O AN BEX 15RO S0 0 TE 0 B T T
(A ypomode e (s e e T )

A0 [V TR 0B L EDE QT P S HH RO B MeTRH aec R X 4oy
ANA YTIOE MOBOPOTA H OCTPEIX YII0E MPAMOY DO BHODD T
KA H 00LACHEH e HX BIAHMOCBAIH

(e B OB HRE & T R0 B0 M -
TPHYWECHKH & TOMR IeCTEA

Il pHMEHSHR S OCHO BHEIX TRHMOHOMETRH TECKHX TOH 3BCTE J
JEHHA FHATEHHN T pHMOOHO METPHYECKH X VHE IHH o o sl

I T i o o0 B8 B BT T
CTEH X TH TOH OM ST H-
WECEH X BRI 80 & H Hil

HayaeH e OCHOBHEDE (po PRV TRH DOHD MET PHE D (PO paMyIED
VABDEHHA, Npe0ipasnBaHE A CYMME] TRH DOH OMeTRHTESCH HX
B Op0HIBEASHHEE H TPOHIBEASHEA B CYVM MY H [T PHM&HSH e [
WHCITEHHH J3H ATEH HA TR MOHOMSTRHTSCH 0N B RIS A 1
HH A &0,

OaHAKOMIEHHES OO0 CEOHCTEBAME CHMMETPHH TOUSK Ha &2 HE
OHPYHEHHOCTH B OIPHMEHSHHE® HX A0A BREIBO A8 (DOPM VI I DHE

ITp ocT &I e TR0 HO -
METRHTE CHEE ¥ i BH&-
HH # H M [HIEe HO aa

PemreHue mo GopM yIaM B THH DOHOMEeTRH9&CHO MY KDYy IO
[ X TPHMOHO METPHISCHH X VPaE e .

IMpHMeHeHHE OO HE METOADE RIEHEA Vi BHEHHH (I pHES
ITHHEHHBOMY, KEAADATHOMY , METOA PEIJI0MEHHA HA MEHHH
MEH BT [TEPEMeH HO ) T PpH PEIEH HH TRH DOHOMSTRHTSCH HX ¥
VMEeH e OTMETATE Ha KPYDe [EIEH HA TP0CTeHI Y TRH MO
WECHHX Hea BEHCT B

ApECHHEYC, 8 PEEOCHHY C,

i B A OM TDEEH & ¢ [DOH ATHEM 0O PETH B TEHETO EO BT oL 8T

APETAHMNHC TH I LREEE .
Hayqes e onpese TeHH i ADECHHYCA . A HOCHH YO . AP TAE
THCIT &, OpMYIIHED B HHE HX, H3a00pa S00HH & Ha &TH HE THO 1
HOCTH . [TPFH MEHSHHe [TPHH IS HN H Y BHeHH i
DYVHEIIMH, HX CBOHCTEA H I'PADHEH
Ay ECRCLY BEL (AR OM ITEHH S ¢ [0 ATHEM The[seA &HH O . [T Me i M 38R
[MoHaTHE O HEMPe PRIBHO- | Med: Iy [epeMeHHEl MH .

CTH Y EEL R

(3 H AR OMITEHHE ¢ [IOHATHEM Ui HE A, O I H e [THH Ha
HOCTH ToO9EE rpadi ey hvHE HH. O opeaeneH 1 mo qopeay s
cTel el FaBNCHMOCTH . BHAA &8 rpadpi ks . BRIpa sieHIe o
OAHOH e peneHE Ol Tepes apVTHE.

O AR OM SIS © QIR eT e M oW EE I, o Ops Y ITHPD B AE
HaxoaeHne ofUacTH On egele il 8 § 0acTH 3Ha IeH il |

Ceoiic TEa gy HELL .
M ec s 8 HEH TE -
o Ta g . T e e st
ORI B0 LA TR HBLY -
BHCHMOCT & B PeaJIRHEIX
MPOSCCAN H A BT AHHA X

L AE QM T ELE e ¢ TTPHEIR S TR B (B BOLE B0 ELA TRED BTN 6 B CHM
AT EHELX I [FOILESCCAN B3 CRMEMEH BIY A CIIH [T HEH.

(O3 H AR OMITEHHE ¢ 30 HEAZATE TEH EIMH OV A S H HAM H HEH O
CEOHCTE THHeHHOH H KBAApa THYHOH iwHK M, OposegeHi
BfELE A URECEEE Of . BV o0 T 00 el o i, apoSeo - T e ot
THYHOH yvHRE IR, mocTpofH e HX rpapHeos. [TocTpoeHne
rpap o doyvEe . Floemeaos s e 4oy e I .
CorTaBTeHHe BEHAOE iV HE I o ZaH BOMY YOI OEHED, [
HA FECTPEMYM .

Bkl a0 B ELH 8 T a0 it Ba HEE rpaador sa oy EEITH

(00 e TH Bbe (3 ELECLDE B

Flasr e e o HA i LA o00a Mo i g s L KL, OIS Ae T8 H e B
SRR GE M L 2 od ol pa Mol O B MR L L, MG 000 G ML E S
o pedelsHua o afnacmu s werol . ITprMeHeHEe CEOHCTE
[IFH HOCIIEA0E AH HH VMEHSHHH i pEeHEH 38787 Ha 3HCT
OaHAKOMIISHHE ¢ [0H ATHEM CIE HOH o wHE ITHH

CreneHHEl&, THKALA-
TEIIE HEL&, JT0Ta P g -

BeriucaeH e 3T H M hvEK IHE [0 3Ha TeHH B & Prry MeH T4
O e 30 TS ECH S TTOUTO S0P HH A TOME H HA UPadp HEE 10 86 HOD PR







Ly eposi mae adiyuenan

KL T 8 T L e PR BN T TN T T B T AT
(i PO e (s I T A )

PeueHH e [0 KEAFATE TEH EIX H TOCARHI MHI8CKH X VP EHE H
B& HCTE [I0 HABSCT HELM & JIDOFE T &M,

O AR OMITEHR S ¢ [IOHATHEM HEO PEPEIEH O I8 D A5 e EY
LLHH , o0 pAYIIH [HIE AH He CEOICTE CHHVCA H ROCHHYVCA, [1O8
e HEOE .

OAHAKOMIEHHES ¢ [HOH ATHEM DAERMOH HISCH Y HoIe0a Hi i

MH F'apMOHHIESCERX EeCUTEAAH Wi 3008 O Hcs HE A [T =0 s
H APy THX O3 TLACT A N 3H AH FA .

OFHAROMIEHHE ¢ [OHATHEM BEFpRIBEHOH epHoaaec ko il
(popMYITH POBA&H B¢ CBOHCTE TAHMEHCA H HOTAHDEHCA . [I0CT

Pl HEOE .
I T e Ee HEDE CEBOHBCTE PVHE IHE 408 Ca B HH 8 3 AT

TRETECE X 0 VE I T, PRI A TRDOED ST A X W
JTocmpoe b e 20adi Lo aODE N R LS OH O S D Y ErK
LU o e e S 10 2 Pa gl e wx caalicm e,
BEIm o HeHR e I peoh padh BR HHA Cpah HBoE

HAYTAJTA MATEMATHYECKODIN D AHAJIHAA

ITocoe 3o EaTED BEOCTH

OaHaKOMITEHHE ¢ [IOH ATHEM THCIOBOH [I0CIe0E AT EITREH O
fia M &¢ FATAHHA , BEMHCIIEHE AMH &8 WIEH OB .

CraH @O ASHLE S & FEOHATRL SR pedean o caednig e Tk
Oa3HaAKOMTEHHE ¢ BEMTHCISHHEM ¢V MM L G&CHOHETHO MO 1E
pAAA HA THHME e BEMHCTEH HA Y MME SecHoHETHO YO RIE
MET PHTSCH O T pOr P .

Perr e e Saaat Ha I M e e o Py ITED &3 MM EI e e Ol
B B & reoMeTR e cE Okl O porpectH i

IponaB0HA S Ho&e T -
N L B

R A QR TS EHE & & TOH STHEM [P0 3B 0A o .

FlayaeH e o Do ey ITH OB &H e &8 MEiH HIecHOrD 0 DM
O CMEICILA, HIVTEH HE AT MO DRHT M EEITHCISHH A [ OHIE O 2
MEDE BEITHCIEHHA MUHOBSHHOH CHOPOOTH B YITIOBOMD KK
FACAT STRHOH .

CooT ABENSHHS VE HEH A KataTenskH ol B 0fuem B ae.
WeBDEHHES [ PAE T AL dee e [H 0B &H HA, Tad ITHIED IT P
SITEMEHTA PHEDS (v H B |, [T MeH SHE & 370 2 deepsee i
oy EUBELL BEEL . 00T A T ELH S W A BHSHH A K SCa TETR O .
FlayaeH e Teo M O CEAIH CEOHOTE WVHEITHE o T HAE 03
MY THPOEE & HX.

[TpoeegeH e ¢ IOMOL[EED TR0 EIEOIHOH HOCIea0 B HE A 4y
AaH Hol popavonoil.

ForaHOEMEH e CEAFH CEOHOTE OV H HITHHE o T 00 350 JH O |
e Fof L

I S e HE S O O3B0 AHOHE 208 EIreHEa 38387 Ha HAN O
LA OOUTRILLErD, HA HMEHE [IDST0 FHATEHNA B HA FLAN O S

Il e oo i &5
H HHT &0 a1

O AR OM IEHEE ¢ [HOH ATHEM HE TSP & B IepB0od paa e ol
HayueHe OIpAEHLIA BRLTHCIEH HA IEpEODipaaHoll o T eops
Hremoromna— Jle b a.

PemreHue 38348 Ha CBA3E MepPEOOOREIHOH H &8 IpOHIBOTE
JEH e epEooOrasH ol 208 skl 4w e [ .

PermeHEe 388" Ha [T DM ESHSH e HHTETALA A8 Bl THEIE
WECHH X BETHYHH i [TJIOM a1 et

YPABHEHHA H HEPABEHCTEBA

YV PpaBHEHHA H CHOT &ML
| e B He I

i E A DR TS HELE ¢ f[FH:l:‘TEﬁI’.L[ HMH CERBEAEHHAMH O KOPHAX &
CEHY YT EHEHH L. MOHATH AME HoeTeEaaE8H B Y TEaE BEE






Capmepss i iy ema a

RAPAKTE DB THR L (4 MEA LT S 0 TU L B T Ty
{ma ypoosme e e C T e

PerreHne pall HOHAThEHED . B FRA0 HOHA ThE HEI . [TOH 838 TEIkE
M TP OO e TS E N W REE HEH i o cHoTen.
Henoneaoead e cEOHCTE B rpadii EoB (pyHEIHE A08 pemeH
eeH M . [TORTOREH e OCHOBHEIY OIRHEMOE [FEIIEH U CHOTEM.
PermneHHe YEE HEH M ¢ MM eHeH eM BOe% [IRHeMOR | i
ELA M OHOMHT &1 H, BEE1SHH A HOBRIY HEHIBSCTHRIY,, [TOACTA HOEF
WeLHROrD METOZA].

FereHie CHeTEM VAR EEHHL ¢ IS SR &M REa T HED CII
O EHaK OMITE IS ¢ OOH ME BOMPDCAM H PEIIEHEA He[i BEHCTE |
AOEAHHES CEOHCTE H rpaduHe o o vE KR E TpH PeIIeHE H HEpaE
PerreHte HE 8 BEHCTE H CHOTEM HePa BEHCT B © [T Me BE £
HETE CIO0000E .

IT st S EDEELE 6 B AT & MA THISCH Y ME&TOA0E AT [ S S0 14
HEIX 32389 H3 PpaITHITHEX oI acTeld HavEd € npaETHER . Fi
TH OEAH e eIV ETATOR © YVUSTOM PEATEHEDY Ok I T i

AJNMEMEHTEI KOMBEHHATOPHEH, TEOPHH BEPOATHOCTEN H CTATHCTE

(e HOEHED® TH0EAT HA
oD S B T O R

Flay e H e [ B IR oD M HEH ATO [HE o I MEeH S HIDE [T e
FoO MO HH ATO PHELS 38387,

PermneHHe RO MO HHATO PHEL X 38389 MeTO30M mepedopa | o o
W MEL CCHOEH AL

OB AR QM ITEEH & © TOOE ATH M FO M LA TO [HOE D [rian S
WETAHHAMH . [EECT AHOE KAME H Q0 pAMyIaME I8 HX BRI
(M5 T CEDEELH & T OT NN & EDEE 108 (PO PRV AN A BRI HCIT S HH A [Raah
EPECTAHOBO K M OOTeTAH Hil [MpH PerieHE H 3838,
OaaasoMaeHEe ¢ GepoMon HemoTora o Tpeyrones HE oM Tla
Perr e e [Ia T e Y 382810 ¢ He0 R3O BR HE &M [0 HATH
BRI B0 M0 LA TO HE

SUIE M EHT B T &0 [RHEH
B OA THOCTE I

HFlaye e FIact e onD O A eeH A BEpn ATHONTH . CEOL
ATHOCT H, TEOPEMEL O CYMME BE[0A THOCTEH .

PaceyoT pEHEE O PHME[E BRITHCTSH HA BepnaT eoereil. Per
AaAa8Y HA BEMHCITEHHS BEP0AT HOCTeH o0l BrTe i

MpercTaE TEHH S L8 EHHEDY
(T U LT, U 8 T M ML,
TpadyHEH )

O3 HAKOMIIEHH & ¢ TEACTARTEH HEM THEIOERY AAHHEIY H HX
[FERCT BLEC A L.

PermeHHe [Tpa KT HIack X 38384 Ba 0Opador Ky YHCI0BRIX A8
BRI THCITEH B X 58 ME T T HE

rEOMETPFHA

IMp aMele o II0CKEOCTH
E MpOCTHAHCTE &

Do Py THPOE RS H IPHE&S8H He A0KAFATEIECTE MPHIHAHKOE E
PECITOIOEHH A TRAMEY H IX0cHocTel. P armoaHaBRHHE Ha
FAN H MOZEJIAN PEIIHYTHEK COYVIAEE BIAHMHODD [HbCTi0 JI0 H
MEIX H OIJIOCHOCTEH, 8 PrysesT H0 Bi HLe CEOH X O3V A3ISHH .

0 ey T OB &H e OO 3T eHH I, I PHIHAKOE H CBOHCTE af
HEIX B [I&RIISHAHEYIIARH BIX ILI0CHOCTEH . AR VI PEH HETY H JTH
VIJIOE .

BRI o0 HEHH & [MIOCTREHE A YTII0E MEHTY A BTME . [T MOl
CHOCTEED, MESAY ILIOCHOCTAMH [0 OO HCA HE B B [ CI0 3HAR 8
HA MOAEIAY .

[MpHMeHeHE e O PHIHAROE H CEQHCTE [ I O0N0 SO HH A IT s k]
CHOCTEH M PEeHE H 3889,

HaoipadoeHHe HA PHCVHE AN H BOHCTRVH POE&H HE Ha MO8
[DEEL A BE YL AOE o HAHJTOHHEDY B ILTOCHOCTH , TRAMEIK, TADM,
[LTOCEOCTER , VIIOE Meds Ay MpAa Mo B ILI0CHEOCT BED o OOOCH
L0 O T RO EELA .

PerneHHe 38348™ HA BERMTHCITSHEE Me0METHH TECKH Y BEIT HTH H

O . . I






Ly iep es A adlyaenan

TGP T B T AL A R B B R TR B T Ty
(i y PO ey orsd K A G TS A )

P MY ITH [ROE AH e H 30 HA FRITEAHH S OCHO BHEIX TEOPEM O M
{ TeopeM CYIECTEOBAHH A, CEOHCTREA ).

FlaoGpa SoeHe Ha TepTesan B MOZe iy st T QA a1 o
CBOMX CyRAeHHNE. OnpeaeneH e H BEIMHCISHHE PROCTOAH
cTpaHcTEe. ITpHMe BeHEe hopM YT H TeOseM [T AHH MET [
HEL A 3838,

Oa3HAKOMJTEHHE ¢ [OH ATHEM [ PALTE TRHOMD M0eET HpD B
CEOHCT B ME . ap WL Upoea M LE Meaope i B Qo0 adu o pi
MO FIOE R L LE WM OA0 (A0 B R .

I pHMeHSHES TEORHKE 08 080 CHOBAHEA MOCTROEHEH 1 B
ApPryMeHTH OB &H BE CEBOHX CYHASHHHA O BIAHM HOM PacIo

MO CTREH CTEEHHED X Dy

DIE o T s O HECH

OoRcAHHS B X PAK TEPHCT HE & PaidTHTHEIX BHAOE MEHO DO
MepETHCIEH e HX 3T8MEHTOR H CBOHCTE.

HaoGpa e Hle M BOMOIPAHHHKOE H BRIMTOTH &HHE [IOCTRDe
Opa A HH X M MOS8 X MO DOCE HH HEOE .

BEMHCIEH B8 THHEHHBIX ATeMeHTOE H YIJI0E B [IpOCTREH
B Ef HC Y it LU ALK, & P MEET HD BS HH e CROH X OV IS .
XapaAKTePHOTHE & B HI0OpE e HR & CETeHH 1, Pa.8eDim K |
M LR0E, BEMHCITSHR S OII00 A6l noBepXHOCTEI.

IMocTpoeHHe IO POCTEH I X Cee HEH K68, MPHaMET, TTHk]
MEHEHHE (HAK TOE H CESAEHHH K3 L8 HH METRH H.
OaHAKOMISHHES ¢ EHAAMHE CHMMeTRHE B IpoeT paHeT B2, o
EAHHE OIpEAeTeH il B cEolloTE. XaPaRT &piHcT HE & CH MM
B[ [LEH A H MHODO FPaHH HEOE .

[MpuMeHeHHE CEOHCTE CHMMETPRHE [TPH PEIIEHHH 38781,
Flornon Ba0E&H e 00 pETEHH BIX 3HAH K 2008 BecI &30 Ba
JUH 0B AH HA HECII0 SBCHEDE 38381,

HaoGpa #eHH e OCHOBH EIX MHOMOU P HHHEOB B BRI THOJT HEHH
[00 YO0 BH AM 387381

Temra HINOBE PRHEOCTH
B AL S HH A

O3HaAROMTEHHE ¢ BHASMH T B PaieHH A, QopMy T 0 BRE
AeTeHHH H CBONHCTE.

D0 Py ITH ROB 8H HE TeOPEM O CETEH HH [IIADE [LTOCKOCTE B |
CTH , KACATEN BHOH K ohepe.

HApaETepHCTHE & H HI0ODa S08HH e Tell B [EIIEH HA , X k3
TS A

PerreHde 3838 Ha TOCTROSHH e CoeH il , B RMTHCTeH e AT
AHHE, yrmoe, wrona aeid. ITposeaeHne 20K 438 TETEHETY
[ eI EHHH 3R am.

I[MpuMeHeHEe CEOHCTE CHMMETRHE [TRH PEIIEH HH 38387 H
CEDEEL LA, FoD MO0 TIELA TR BO TT.

H a0 fpa e Hl e OCHO BH BIX KDY TR T H BRI OTH S HH & [HH
WCIIOE HBO 348 48 H

HamMepeHHA B TE0METRH H

I3 E AR OM IDEHHE © IMOHATHAME ILTOMEAH H ofnena , SECHO;
H CEOICTBA MM .

PerreHde 38348 Ha BENTHCIEHH & TN AT [T Ore i e
HEH HEM 0 OTESTET BVEILLL X b0 pMy o paAKTOE H3 [L1AHH M
FlayaeH e Te0peM O BEMTHCIEHHHE O BEMOE O TRA HETEE
[FEIIEH e 3aA8Y Ha O PHMEeHeHHE opM Yy BEMTHCITEHH A O
Flayaes e (o pay il 208 BRI ECIEHE A TIOH[ATeH TIOR8 paH
COCPpaHHEKOE H TE B8 [EH HA .

O3 HAHK OMITEHIE ¢ METOAOM B BT HCITEH HA [UT0 IAAH [0 BE X H

PerneHne 338 Ha BRI CIEER & [T A ek MO BE T HOCTH



Cannispaesa mae odiyuen

AP TP TR W R BT IR T TS B TH Ty
(i ypomme ywediasa . Teie T )

HaxoxaeHne VRaBHEH HH OKPYHHOCTH , Cpepil, [ILT0CHOE
JEHHE PARCCTO AHHHE MERAY TOTHAMH.

HayaeH e CBOHCTE BEKTOPHEIX BETHYHH , TR&EH PR30
TOPOE B TPEX MERPHOM IPOCTRAHOTES, TP BRI H A0 ISHH
HAT BEKTOPA B NPOCTPAHCTES, OPAEHT AeHceTEHE ¢ BEETOR
HEITMH FOOPAHHATAMH.

[IpHMeHEHHE TEOPHH TP e HH 38 387 Ha 3elcTEHA ¢
HayueH e CHANAPRHOMD TPOHIEEASHH A BEKT OPOE , BEKT O
HeHHA TpAaMod 1 naockocTH. [T pHMeHeH He TEO PHE TP |
Aav HA ASHCTEHA ¢ BEKTOPAME , KOO PAHHATHEL H MeT0 A, ]
BeKTOPOE ANA BRITHCIISH HA BETHTHH YTIIOB B PaccT QO H HI
O3 HAKOMIIEHHE ¢ 30 KAFATE TECTEAM H TE0 M CTEPEOMET]
HMHOM PacIoT0eHHH ORpAMEIX H ILTOCHOCTEH ¢ HeD kb3
B& KTO OB




3. YciaoBus peajau3anuu NporpaMmmbl

3.1. TpeboBanus K MUHUMAJIBHOMY Y4€OHO-METOAMYECKOMY U MaTepUAIbHO -
TeXHUYeCKoMy obecrnieuennto [Iporpammbl yueOHOM AUCHUIUIUHBI «MaremaTuka:
anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHAlIM3a; TEOMETPHSI»

OcBoeHue mnporpaMMbl y4eOHOM IUCHUIUIMHBI «MaremaTtuka: airedpa H
Havajla MaTEeMaTH4YeCKOro aHalnh3a, TeOMETpHs» MpearojaraeT Haluyue B
npodeccuoHaTbHON oOpa3zoBaTeIbHON OpraHu3alyu, pean3yromen
0o0pa30BaTeNpHyI0 MPOTpaMMy CpeIHero oOmero oOpa3oBaHHs B Mpeienax
ocoerust OIIOIT CIIO Ha 06a3e OCHOBHOro o00mIero oOpa3oBaHUs, Y4E€OHOIrO
KabuHeTa, B KOTOPOM MMEETCSd BO3MOXKHOCTh OOecrneuuTh OOydaromumces
cBOOOAHBIN JocTyn B VIHTepHET BO BpeMs Y4eOHOro 3aHATHS U MNEPUOA
BHEYUEOHOM! AESITENbHOCTH.

[TomenieHne kabuHETa NOJKHO YJOBJIETBOPATH TpeOoBaHUsM CaHHUTApPHO -

samuaeMuoNorndeckux npasui u HopmatuBoB (CanlluH 2.4.2 N2 178-02) u ObITh
OCHAILIEHO THUIIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HACTOSIIMX TPEeOOBaHUSX, B
TOM YHCIIE€ CHEUUAIM3UPOBAHHOW y4eOHOM MeOeNbl0 M CpeACTBaMHU OOy4YeHUS,
JOCTaTOYHBIMM  JUIsl  BBIMOJHEHHUS TPEOOBAaHMNH K YPOBHIO  IOJATOTOBKH
obOyuaroruxcs.( [Tucemo MunuctepctBa oopa3zoBanus U Hayku PD ot 24.11.2011

N2 M/I-1552/03 «O6 ocHameHnn 00IIe00pa30BaTEIbHBIX YUPSKIACHHN YICOHBIM
1 y4eOHO-1a00paTOPHBIM 000PYI0BaHUEM). )

B kabunere NOMKHO OBITH MYJIBTUMEIHMITHOE O0OpYAOBaHUE, MOCPEICTBOM
KOTOPOTO YYaCTHUKHA OO0pa30BaTEIBHOTO TpOIecca MOTYT IMPOCMATPUBATH
BU3yallbHYI0  HMHGOpMAIMIO IO  MaTeMaTHKe, CO3/laBaThb  IPE3EHTAIUH,
BUJIEOMATEPHUAIIbI, UHBIE JJOKYMEHTHI.

B cocraB  y4eOHO-METOAMYECKOTO U  MAaTEpPUATBLHO-TEXHUYECKOTO
oOecrieueHus: TPOrpaMMbl y4ueOHON nucuMIUIMHBI «Marematuka: anrebpa
HayaJla MaTeMaTUYeCKOTO aHaJIn3a; T€OMETPHS» BXOISAT:

* MHOTO(YHKIIMOHAJBHBIN KOMIUIEKC MTPETNOIaBaTEeNs;

* HarjsgHble TOCOOMsST (KOMIUIEKTHI Y4YeOHBIX TaOJIMIl, TUIAKATOB,
MOPTPETOB BHIIAIOIINXCS YICHBIX-MAaTEMATHKOB U JP.);

* uH(OPMAITMOHHO-KOMMYHHUKATUBHBIC CPEJICTBA;

* DKPAHHO-3BYKOBBIE IOCOOUS;

* KOMILJIEKT TEXHHYECKOW JOKYMCHTAIIMHM, B TOM YHCJIE IMacriopTa Ha
cpenctBa OOyYeHHWS, WHCTPYKIIMM 10 WX MCIHOJB30BAaHUI0 M TEXHHUKE
0e30I1aCHOCTH;

* OMOIMOTCYHBIA (POHI.

B Oubmuoreunnii  ¢GoHA BXOIAT Y4YECOHUKH, Y4EOHO-METOIUYECKUE
komriektel  (YMK), oOecneuymBaromuye oOcCBO€HHE Y4YEOHOW JMCIMILIAHBI
«Maremaruka: anrebpa W Hayajla MaTeMaTHYECKOTO AaHAIHM3a; TEOMETPUSY,
PEKOMEHIOBAaHHBIE WM JOIMYIICHHBIC I MCIOJIB30BaHMS B MPO(HECCHOHATBHBIX



0o0pa30oBaTeNbHBIX OPTAHMU3AIUAX, PEATU3YIOMUX 00pa30BATEIBHYIO MPOTPAMMY
cpeadero obmero ooOpazoBanus B mpeaenax ocBoeHus OIIOII CIIO na 6aze
OCHOBHOTO 00111eT0 00pa30BaHUs.

bubmuoreunsit  ¢oHA  MOXKET OBITh  JIONOJHEH  DHIUKIIONEIUSIMH,
CIIpaBOYHUKAMHU, HAyYHOW, HAYYHO-TIOMYJSPHONM M JPYrod JUTEpaTypou I10
MaTEeMaTHUKE.

B mpomecce ocBoeHus mporpaMmbl yueOHOW AMCIUILIMHBI «MaremaTuka:
anreOpa W Hayaja MaTeMaTHYECKOTO aHalIu3a; T€OMETPUs» CTYIAEHTHI JOJIKHBI
MOJIYYUTh BO3MOXKHOCTH JOCTyINa K JJICKTPOHHBIM YYEOHBIM MaTepuagaM I10
MaTeMaTHKe, IMEIONUMCS B CBOOOTHOM J0CTyIE B ceTH MHTEpHET (37€KTPOHHBIM
KHUTaM, IpaKTUKyMaM, Tectam, matepuanam EI'D u ap.).

3.2. PEKOMEHAYEMAS JIMTEPATYPA

JJ1s cTyieHToB

bawmaxos M.M. MatemaTuka: anrebpa u Hayajla MATEMaTUYECKOTO
aHaIn3a, TEOMETPHS: YUCOHUK JUIs CTYJEHTOB MpOo(dheCCUOHATBHBIX
00pa3oBaTeNbHbBIX OpraHu3aIlfil, 0CBAUBAIOIINX MPOPECCUU U CIIEITUATBHOCTU
CIIO. — M., 2017

bawmarxos M.M MatemaTuka: anreOpa 1 Hayajga MaTEeMaTUYECKOTO aHaJln3a,
reometpus: COOpHUK 3a1a4 nporiibHON HampaBieHHocTU: yueO. [TocoOue s
CTYJEHTOB IIPO(PECCUOHATBHBIX 00pa30BaTENIbHBIX OPTaHU3aLMI, OCBAUBAIOIINX
npodeccun u cneruaibHoctu CI10. — M., 2017

bawmarxos M.U. MaremaTtuka: anreOpa 1 Hayajga MaTeMaTUYECKOTO0 aHaJIN3a,
reoMeTpusi:3alauHuK: y4ueo. mocodue sl CTYJEHTOB POo(hecCHOHaTbHBIX
o0pa3oBaTeNbHBIX OpraHU3aIlHi, OCBAUBAIOIINX MPOPECCUU U CICITUATBHOCTH
CIIO.- M., 41

bawmaxos M.M. MatemaTtuka:anredpa u Havyalla aHaJIU3a, TEOMETPUSL:
DOnexTpoHHBIN yuel.- MmeTo. KoMIieke i cTyAeHTOB MpodheCcCOHATBHBIX
o0Opa3oBaTeIbHBIX OpraHU3aIlMi. OCBAaUBAIOIINX MPOGECCHUU U CIIEIUATLHOCTH
CIIO.-M.,2017

bawmarxos M.H1. Marematuka (0a30BbIii ypoBeHs). 10 kiacc. — M.,
2014. bawmaxos M.M. Marematuka (0a30BbIil ypoBeHb). 11 kiacc.
— M., 2014. Fawmaxoe M.H. Anrebpa v Hauaja aHaau3a,
reomerpus. 10 knacc. — M., 2013.

bawmarxos M.U. Matematuka (6a30BbI1it ypoBeHs). 10 kitacc. COOpHUK 3a/1a4:
yue0. mocobue. — M., 2008.

bawmaxos M.H. Matematuka (6a30Bbiii ypoBeHb). 11 kmacc. COopHUK 3a7a4:
yue0. mocobue. — M., 2012.

I'yces B.A., I'pucopves C.I'., Heoneuna C.B. Maremartuka: anreOpa u Hayaia
aHaJIM3a MAaTEMATUYECKOTO aHAIN3a, TEOMETPUS: yUeOHUK JIJIsl CTYIEHTOB
npoecCHOHANTbHBIX 00pa30BaTEIbHBIX OPTaHU3AIUH, OCBAMBAIOIIUX MPOdEeCcCruu u
cneruansHocTu CI10.-2017.



Konseun FO.M., Tkauesa M.B, @edeposa H.E. u op. MatemaTuka: anrebpa u
HayJaja mare-

MaTHYeCKOro aHaim3a. Anredpa u Hauajga MaTeMaTHIeCKOTO aHAIU3a
(6a30BbIH U yrayoseHHsl ypoBHHU). 10 kimace / mox pen. A.b.Kmwkdenko. — M.,
2014.

Konseun FO.M., Tkaueea M.B., @edeposa H.E. u op. Matematuka: airedpa
¥ Hayajga Mare-

MaTHYECKOTo aHajan3a. Anredpa v Hadaja MaTEMaTHISCKOTO aHAIM3a
(6a3oBbIii 1 yrayOnaeHHbIN ypoBHH). 11 kimace / mox pea. A.b.Kmwkdenko. — M.,
2014.

Mopoxosuu A.I'., Cmupnosa .M. Matematuka: airedpa u Hayaia
MaTEeMaTUYECKOT0 aHajan3a; reomeTpus. (6a30BbIi ypoBeHb). M., MHeMoO31Ha,
2015 .

s npenoagaBaresien

006 obpazoBanuu B Poccuiickoit @enepammu: enep. 3axon ot 29.12.2012 N2
273-D3 (B pen. Denepanbubix 3ak0HOB 0T 07.05.2013 N2 99-D3, ot 07.06.2013 N°
120-®3, ot 02.07.2013 N2 170-®3, 0123.07.2013 N2 203-D3, ot 25.11.2013 NQ
317 @3, ot 03.02.2014 N2 11-®3, ot 03.02.2014 N2 15-®3, ot 05.05.2014 N¢ 84-
@3, o1 27.05.2014 N2 135-D3, ot 04.06.2014 N2148-D3, ¢ u3M., BHECEHHLIMU

®denepanbabiM 3akoHOM 0T 04.06.2014 N2 145-03, B pea. Ot 03.07.2016, ¢ u3m.
Ot 19.12.2016)

®denepanibHbIN 3aK0H 0T 29.12.2012 N2 273-D3 «O6 o6pazoBaHUM B
Poccuiickoit ®enepauun». [Ipukaz MunucrepcTa o0pazoBanus 1 Hayku PO ot

17.05.2012 N2 413 «OG6 yTBepxkaeHnn (heaepaaIbHOro rocy1apcTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa CPEeIHEro (ITOJTHOT0) 00IIero 00pa3oBaHMs .

[Tpuka3z MunucrepctBa oopazoBanust 1 Hayku PO ot 31 mexabpst 2015 r. N2
1578 «OBHeceHMM HU3MEHEHUN B (QeAepalbHblil TOCYAapCTBEHHBIA CTaHIAPT
cpenHero oOuwiero o0pa3oBaHUs, YTBEPXKICHHBIM MpuKazoM MuHucTEepcTBa

oOpazoBanus U Hayku Poccuiickoit @enepannu ot 17 mas 2012 1. N2 413»

[Tucemo JlemapTameHTa rocyIapCTBEHHON MOJMUTHKUA B cdepe MOATOTOBKH
pabounx kaapos u JIIO MunucrepctBa o6pa3zoBanus u Hayku PO ot 17.03.2015

N2 06-259 «PexoMmeHIauu 1O OpTraHW3aIlMM IOJTYYCHHS] CPEIHEro OOIIero
oOpa3oBaHMsI B Tpeleiax OCBOCHHUS 0Opa30BaTEIbHBIX MPOrPaMM CpPETHETO
npodeccuoHanbHOro 00pa3oBaHMsi Ha 0a3e OCHOBHOTO OOIIEro 0oOpa3oBaHUs C
ydeToM TpeboBaHuii  (enepaabHbIX TOCYAapCTBEHHBIX  00pa3oBaTEIbHBIX
CTaHIApPTOB M TMOJIydaeMod mpodeccuu WIA CHEIHATbHOCTH  CPEIHETO
po(eCcCHOHATILHOTO 00pa30BaHUS.



[IpumepHasi ocHOBHast o0Opa3zoBaTelbHas MporpaMMa CpegHero OIero
oOpa3oBaHus, OA0OpeHHas pelleHueM QeneparbHOro y4eOHO- METOJUYECKOTO

o0BeTMHEHUS 110 001IeMy 00pa3zoBaHuio (poToko oT 28 mroHs 2016 r. N2 2/16-3.

bawmaxos M.J. MatemaTuka: KH. IJIs IPETIOIaBaTElIs: METO/. ITOcoOme. —
M., 2013
bawmaxose M.U., [{vicanos L11./1. MeTogndeckoe mocoOre IS ITIOATOTOBKH K
EI'D2. — M., 2014.
bozomonoe H.B. CoopHuk 3a1au no matematuke (1151 CCY30B) M.,
Hpoda,2003 1.

HNuTepHer-pecypcsl

www.fcior.edu.ru (MadopmanmoHHbIe, TPEHUPOBOYHBIE i KOHTPOJIBHBIC
MaTepHabl)

www.school-collection.edu.ru (Enunast komekiuu mudpoBbIX
o0pa3zoBaTeIbHBIX

peCypcoB).
http HYPERLINK "http://www.mathnet.spb.ru/":// HYPERLINK

"http://www.mathnet.spb.ru/"www HYPERLINK "http://www.mathnet.spb.ru/".
HYPERLINK "http://www.mathnet.spb.ru/'mathnet HYPERLINK
"http://www.mathnet.spb.ru/"'. HYPERLINK "http://www.mathnet.spb.ru/"spb
HYPERLINK "http://www.mathnet.spb.ru/"'. HYPERLINK
"http://www.mathnet.spb.ru/"ru HYPERLINK "http://www.mathnet.spb.ru/"/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyquide/tri/tri topics.html

http://www.mathem.hl1.ru/index.html

http HYPERLINK "http://www.mathnet.spb.ru/":// HYPERLINK
"http://www.mathnet.spb.ru/"www HYPERLINK "http://www.mathnet.spb.ru/".
HYPERLINK "http://www.mathnet.spb.ru/'mathnet HYPERLINK
"http://www.mathnet.spb.ru/"'. HYPERLINK "http://www.mathnet.spb.ru/"spb
HYPERLINK "http://www.mathnet.spb.ru/"'. HYPERLINK
"http://www.mathnet.spb.ru/"ru HYPERLINK "http://www.mathnet.spb.ru/"/

http://www.exponenta.ru/educat/class/class.asp

http://www.bymath.net/studyquide/tri/tri topics.html

http://www.mathem.hl1.ru/index.html

http://festival.1september.ru/
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4, KOHTpOJ'II) H OIICHKA pC3yJIbTATOB OCBOCHHUA yq€6HOﬁ JAUCITUITIINHBI

KOHTpOJII: H OHOCHKa pPC3YyJIbTATOB OCBOCHUA yqe6H0ﬁ JAUCITHUITIIMHBI
OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOLOCCCC IIPOBCACHUA IIPAKTHYCCKHX
3aHATUM U Ha60paT0pHBIX pa60T, TCCTUPOBAHHA, a TaAKKC BbIIIOJIHCHUA
O6yT—IaIOIIII/IMI/IC$I HHANBUYaAJIbHBIX BaI[aHI/Iﬁ, ITPOCKTOB, PICCJIGI[OB&HI/Iﬁ.

Pe3yabTathl 00yueHust
(ocBOEHHbBIE YMEHUS, YCBOCHHbIE 3HAHUSA)

@opMbI U METOABI
KOHTPOJISI U
OIIEeHKH
pe3yJibTaToB
o0yueHust

YMEHMUS:
. BBITIOJTHATh apu(pMETHYECKue IeHCTBUS HaJl

YyCJIaMHU, COYeTas YCTHbIE U MHCbMEHHBIE MPUEMBIL;
HAaXOJUTh TNPUOMIDKCHHbIE 3HAYCHHUS] BEIUYUH U
MOrPEUTHOCTH BBIYMCIICHU I (abcomoTHas 151
OTHOCHUTEJIbHAS); CPABHUBATH YHCIIOBBIC BEIPAXKECHUS;

. HaXOJAUTh  3HAUYEHUS  KOPHS,  CTEICHH,
jgorapudma, TPUTOHOMETPUYECKUX  BBIPAKECHUH  Ha
OCHOBE OMNpEJEICHUs, UCIONb3Ysl MPU HEOOXOIUMOCTHU
WHCTPYMEHTAJIbHbBIC CPE/CTBa; M0JIb30BaThCS
MPUOJIMKEHHOM OIEHKON MPHU MPAKTUIECKUX pacueTax;

. BBITIOJIHATh ~ NMPE0Opa3OBaHMsl  BBIPAXKECHUH,
npuMeHsis  GOpMyIbl, CBSI3AHHBIE CO  CBOMCTBAMU
CTeTeHeH, ToTapu(MOB, TPUTOHOMETPUUECKHUX (DYHKITHIA;

HCMOJIb30BAaTh NMPUOOPETEHHbIC 3HAHUSA U YMEHUS
B TMPAKTHYECKON [1eSATeJbHOCTH U TOBCEIHEBHOM
JKU3HU.

VY CcTHBIN cueT
MaremaTuueckui
IUKTAHT
CamocTosTeabpHas
pabota

MaremaTuueckut
JTUKTAHT

TecroBas nmposepka
CamocTosiTenbHas
pabota

KonTponpHas




. IUIA TPaKTHYECKHUX pacueToB 1o (opmyram,
BKJItOUasi (pOpMyJibl, COAEpIKalllue CTENEHH, pPauKaibl,
jgorapuMbl M TpPUTOHOMETpHUEcKHe  (pyHKIHUH,
UCTIOJIB3YS MTPH HEOOXOAMMOCTH CIIPABOYHBIE MAaTEPHAIIBI
Y MIPOCTEUIINE BBIYUCIUTEIBHBIE YCTPOUCTBA.

DYyHKIUN U TPAPUKHU

YMEHUS
* BBIYUCIATH 3HaYeHUE (QYHKIUU TIO0 3aJaHHOMY
3HAUEHHUIO apTyMEHTA MPHU PA3JIMYHBIX CIIOCO0ax 3aaHus

byHKINY;

* ONpENENATh OCHOBHBIE  CBOWCTBA  YHMCIIOBBIX
(GYHKIMH, WIUTIOCTPUPOBATh UX Ha rpadukax;
e cTpouTh  rpadUKH  HM3YyYEHHBIX  (PYHKIUH,

WUTIOCTPUPOBATh O rpaduKy CBOMCTBA 3JIEMEHTAPHBIX
dynxumi;

* HCIOJIb30BaTh MOHATHE (DYHKIIUU JJIs ONMHCAHUSA U
aHaJn3a 3aBUCUMOCTEH BEJIUYMH;

HCIIO0JIB30BaThH npnoﬁpeTeHHMe SHAHUSI U YMCHHUSA
B npaKanecxoﬁ NeSITeJIbHOCTH M IOBCEeJIHEBHOM
KU3HU.

. Ul ~ OMHCAaHWSA C TOMOIIBI0  (YHKIHI
pa3IMuYHBIX  3aBHCHUMOCTEH,  MpEACTaBICHUS  HX
rpaduyuecku, HHTEpIIpeTaui rpaduKoB.

Hayana mareMaTH4ecKOro aHajau3a

YMEHMS:

. HaxXoAWTh  MPOU3BOAHBIE  AJIEMEHTapHbIX
byHKIU;

. UCTIOJIb30BaTh IPOU3BOJHYIO U HU3YyYEHHUS
CBOMCTB (DYHKIIMIA U TTIOCTPOEHUS IPAPHUKOB;

. OPUMEHATh MPOU3BOJHYIO ISl TMPOBEACHUS
OpUOIMKEHHBIX  BBIYUCIICHUH, pemiaTth 3aaun

MPUKIIAJAHOTO XapaKkTepa Ha HAX0XKJICHUE HauOOIbIIEero U
HAaMMEHBILIETO 3HAUYCHHUS,;

. BBIUMCIIATh B MPOCTEHIINX CIOy4yasx IIOLIAAU
U 00beMBbl C  HCIOJIb30BAaHUEM  ONPEIEIECHHOrO
WHTErpana;

HCI0JIb30BATh MPUOOPETEHHbIE 3HAHUS U YMEHUS
B TMPAKTHYECKON [1eSATeJJbHOCTH U TOBCEIHEBHOM
JKM3HU JIJIS:

. pelIeHNns] NPUKIAIHBIX 3a4ad, B TOM YHCJIE

pabota

CamocrogTepHas
pabota

KonTtponbsHas
pabora

HccaenoBarenbcka
st paboTa

Y CTHBIN CcUET
CamocrodarepHas
pabora

KonTposbHas
pabora

HUccaenosarenbcka
s pabota

Y cTHBIN onpoc




COLIMAIBHO-DKOHOMHYECKUX UM (U3MYECKUX,  Ha
HauMOOJIbIIINE U HAMMEHBIIIME 3HAYEHUS, HA HAXOXKICHUE
CKOPOCTHU U YCKOPEHUSI.

YpaBHeHUs U HEPABEHCTBA

YMEHHS:
. pemarb  paludOHAJIbHBIEC,  ITOKA3aTEJIbHBIE,
JorapuMuyueckue, TPUTOHOMETPUYECKUE ypaBHEHUS,

CBOAAIIHUECCA K JIMHEHUHBIM M KBaJI[paTHbIM, a TaKKe
AHAJIOTNYHBIC HCPABCHCTBA U CUCTCMBI;

. MCIIOJIb30BaTh TpaQUUeCKUil METOJ PEeLICHHS
YPaBHEHUU U HEPABEHCTB;
. n300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH

PCIICHUA ypaBHeHI/If/’I, HCPAaBCHCTB U CHCTCM C IBYM:A
HCU3BCCTHBIMU,

° COCTaBJIAITH )51 peuiaTb YpaBHCHUA )51
HCPAaBCHCTBA, CBA3BIBAIOIINC HCU3BCCTHLIC BCIIMYMHBI B
TCKCTOBBIX (B TOM 4HUCJIC HpI/IKJ'Ia,Z[HBIX) 3aJadax.

HCIO0JIb30BATH NMPUOOPETEeHHbIE 3HAHUS W YMEHMSI
B TMNPAKTHYECKON JesITeJIbHOCTH M TOBCEJIHEBHOM
JKH3HU:

. JUISl IOCTPOCHUSI M UCCIIEOBAHUS TTPOCTEHIIINX
MaTeMaTHYECKUX MOJEICH.

KOMBHUHATOPHUKA, CTATUCTUKA "

TEOPHUSA BEPOSITHOCTEHN

yMeThb!

. pemnaTh MpoCTEHIe KOMOMHATOPHBIE 3aJa4u
METOJIOM Tiepebopa, a TakkKe C MCIOJIb30BAaHUEM
U3BECTHBIX (OPMYIT;

. BBIYUCIISATD B MPOCTEUIITUX CiTyJasix

BEPOSTHOCTU COOBITMI HA OCHOBE TIOJACYETa YMCIIA
HNCXO/0B;

HCI0JIb30BATh NMPUOOPETEeHHbIE 3HAHUS U YMEHMS
B NPAKTHYECKOH [eATEeJJbHOCTH M IOBCEIHEBHOMU
JKU3HU:

. JUISl QHAJIM3a PEAbHBIX YHCIIOBBIX JAHHBIX,
MPEICTABIICHHBIX B BUJEC IUarpamMm, rpaduKoB;

. aHanu3a  wHOOpPMAIMUM  CTATUCTHYECKOTO
Xapakrepa.

MaremaTuyeckumt
JIUKTAHT

Y CTHBIN cUET

CamocrogTepHas
pabota

Pemenue 3agau

KonTtponpHas
pabota

Pemenue 3agau

Pemenne npumepon
CamocTosiTenbHas
pabora
KonTposbHas
pabora

Pemenue 3agau

CamocTrosTenbHas
pabota
KonTtponpHas
pabora

Pedepar




I'EOMETPUA

yMeTb:

. pacrmo3HaBaTh Ha 4YepTe)KaxX U  MOMACIAX
MIPOCTPAHCTBEHHBIE (OPMBI; COOTHOCHTH TPEXMEpPHEIC
OOBEKTHI C MX OTIMCAHUSIMHU, U300pKCHUSIMU;

. OIMHCHIBATh B3aUMHOE PACIIOJIOKCHHUE TPSIMBIX
U TJIOCKOCTEH B MPOCTPAHCTBE, APSYyMEHMUPOBAmMb CE80U
CyaHcOeHUst 06 IMOM PACHONONCEHUU,

. aHAJIM3UPOBaTh B  MPOCTECUIIUX  CIydasx
B3aMMHOE PACITOJIOKEHNE OOBEKTOB B MPOCTPAHCTBE;

. M300pakaTh OCHOBHBIE MHOTOTPAHHUKH U
KPYTJIbIC TeJIa; BBITIOIHATD YEPTEKHU 10 YCIOBHUSAM 3a/1a4;

. cmpoums npocmetiwiue ceverus Kyoa, npusmol,
nUpAMuow;

. pemiaTh IUIAHUMETPUYECKUE U MPOCTEHIne
CTEPEOMETPUIECKUE 3a/lauu Ha HAXO0XKJICHUE
r€OMETPUYECKUX BEIUYMH (JJIMH, YIJIOB, ILJIOIIAJEH,
00BEMOB);

. UCIIOJIb30BaTh npu perieHuu
CTEPEOMETPUIECKUX 3a/1ad TUIAHUMETpUIecKrue (aKThl H
METOJIBI;

. MPOBOJIUTh JIOKA3aTEIbHBIE PACCYXICHUS B
XOJIe PEIICHHs 3a1a9;

HCI0JIb30BATh NMPUOOPETEHHbIE 3HAHUSA U YMEHMS
B INPAKTHYECKOH [eATEeJbHOCTH M IOBCEIHECBHOU
JKW3HU.

. TS HUCCIICIOBAHUS (MoaenMpOBaHMUS)
HECIIO)KHBIX  TMPAKTHYECKUX CHUTyalldid Ha  OCHOBE
U3Y4YEHHBIX (GOPMYJI U CBOMCTB QUTYD;

. BBIUMCIICHUS 00BHEMOB n TJIoIaaeH

IIOBEPXHOCTEN MPOCTPAHCTBEHHBIX TEJI IPU PELICHUU
MPAKTUYECKUX 3aJ]lad, MCIOJB3ys TPH HEOOXOJIUMOCTH
CIIPABOYHUKH U BBIYUCIUTEIBHBIC YCTPOUCTBA.

Y CTHBIN Onpoc

YcTHBIN 0npoc

MareMaTu4ecKuu
JIAKTAHT

Pemenue 3agau Ha
MIOCTPOEHUE

Pemenue 3agau

CamocTodaTebHas
pabota

KonTtponpHas

pabota

Hccaenosarenbcka
s paboTa

Buabi camocTosiTe/IbHOI BHEAYAUTOPHOM PadoThI:




* AHaJIM3 ¥ peleHUE JIOTUYECKUX 3aJaHul;

* BueayautopHas paboTta ¢ ICTOYHUKAMHU UH(POPMALIUU C LETTBIO
noadopa TUIAKTUYECKOro MaTepuania

* BeinosiHeHre OTYETHBIX PAa0OT MO MHIUBUYAIbHBIM 33JIaHUSIM.
WunuBuyanbHble 3a1aHus

* M3ydeHne cxeM U uX COCTaBJICHUE

* UnauBuayansHOE NPOEKTHOE 3a/1aHne

* Haniucanue tBOpYECKUX padoT;

* OdopmiteHre TaOJIHIT U CXEM.

* [ToaroroBka K 3aHIATHSIM C HCIOJIb30BAHHEM KOHCIEKTA JEKIUN U
pPa3IUYHBIX UICTOYHUKOB. [I0Ar0TOBKA K MPAKTHYECKUM 3aHATHSM I10
paznarouHomMy matepuany. [loaroroBka TBopueckux padoT (Mpe3eHTalHi)

* [IpopaboTka KOHCIIEKTA JIEKIMHU, Y4eOHOU JIUTEepaTyphl U
CHEUaTbHON JTUTEPATYPHI, IHTEPHET HCTOYHUKOB.

* OdopmiieHre oTyeTa U MOAr0TOBKA K 3allIUTE.

* [TogroToBka cooO1IeHM, TOKIa0B, pedepaToB, MPE3eHTALU;

* [ToaroroBka Kk OTBETaM Ha KOHTPOJIBHBIE BOIIPOCHI, K 3a4€TaM I10
TeMaMm

* [ToaroroBka ornopHOro KOHCIEKTa 0 TEMaM

* PaGoTa ¢ nurepaTypoii — cOCTaBJI€HHE TE3UCOB

* Pemenune 3agau

* PaGoTa ¢ yueOHUKOM (COCTaBJIECHUE KOHCIIEKTA, IJIaHa)

* PerieHre cUTyallnOHHBIX 3a/1a4 10 3a1aHHBIM YCIIOBUSIM

* PaboTa ¢ TeXHUYECKMMU CIIPABOYHUKAMU

* PedepaTuBnas pabora

* PaboTa 1o u310K€eHHOMY MPENoAaBaTeIeM B ayIUTOPUH MaTepUaTy

* PaboTa ¢ KOHCIIEKTaMU C MOCJIEIYIOIIUM BBIIIOJTHEHUEM
MPAKTUYECKUX 3aTaHUI

* PaGora co crnoBapsimu

* CocraBiieHue rioccapusi

* CaMOCTOSITENIbHOE OCBOCHHE JOTIOIHUTEIbHBIX TEM, YTITYOJISIOMINX
paszensl Kypca. CocTaBieHue AuarpamMmm.

* CocraBiieHUE TIEpEUHEN

» CaMocTOsITeNIbHAS padOTa MO BHIMOJHEHUIO PACYETHBIX 337a4 110
3aJlaHHbIM ycloBusAM. CucTemMaTruueckasi mpopadoTKa KOHCIIEKTOB 3aHTHM,
y4eOHOH, CIIPaBOYHOM ¥ HAYYHOU JTUTEPATYPHI.

* CucreMaTruyeckasi MOJAroTOBKa K MPAKTUYECKUM 3aHATHSIM C
MCIIOJIb30BAaHUEM KOHCIIEKTa, Y4eOHBIX MMOCOOUI, COCTABIEHHBIX
MPEenoIaBaTEISIMU.

* CpaBHUTEIBHBIN aHATIU3.

» CucrteMaTuyeckas nmpopadoTKa KOHCIIEKTOB 3aHSATUH, y4eOHOU U
CHeIMaIbHOM TUTEPATypPHI (TI0 Bompocam K naparpadam, riiaBamMm yu4eOHbIX
nocoOuii, COCTaBIEHHBIX MpernoiaBareneM). TeopeTnueckas MoAroToBKa K
BBIIIOJIHEHHIO MPAKTUYECKUX 3aJaHUil IO OCHOBHBIM pa3jiejiaM Kypca B
paMKax MPAKTUYECKUX 3aHATHH.
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