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1. IOSICHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma yue6Horo mpeamera OVYIIn.03 Maremaruka nmpeaHa3zHadeHa IS
W3YYCHUS MaTEMAaTHKU MPH pealM3aliyd CPEIHEro 00IIero oOpa3oBaHus B Mpeesiax OCBOCHHS
MIPOrpamMMbI MOJATOTOBKH KBATU(UIIMPOBAHHBIX pab0UYuX CIyKamux 1o crenuansHoct 21.02.02
Bypenne He(pTSIHBIX U Ta30BBIX CKBAKHH.

Vueonsnii npeaMer OVYIIn.03 Marematnka TPUHALICKUT MPEAMETHOM 00JIaCTH
"Marematuka u unpopmaruka" ®I'OC cpeanero odmero o6pa3oBaHus, U U3y4aeTCsl B COCTaBE
00s3aTeNbHBIX Y4EOHBIX MTPEIMETOB 00111€00pa30BaTEIBHOIO IIUKJIA.

[Ipenmer siBasieTcss mpoMIIBHEIM IpeaMeToM obmieodpazoBarenbHoro mukina [ITICC3 u
uzydaercs Ha yrinyosnenHoMm ypoBHe OI'OC cpennero olriero 06pa3oBaHus ¢ y4€TOM CIEIU(PUKU
OCBAaMBAEMOU CIIEUAIBbHOCTH.

Pabouas mporpamma yaednoro npeamera OY1In.03 MaTtemaTtuka (yriryOJICHHBIA YPOBEHB )
pazpaboTrana Ha OcHOBe TpeboBaHuii k pesyiabTataM ocBoeHus DPI'OC COO, a Takxke
denepanbHO paboueil mporpaMmbl BOCIIUTAHUS.

[IporpaMmMa 1Mo MaTeMaTHKe yrIyOJIGHHOTO YPOBHS I OOYyYarommMxcs pa3paboTaHa Ha
ocaoBe OI'OC COO c¢ y4eToM COBpPEMEHHBIX MHUPOBBIX TpeOOBaHM, NPEABIBIAEMBIX K
MaTeMaTHYECKOMY O0Opa3oBaHWIO, W TPAIUIUN POCCHICKOTO oOpa3oBaHus. Peamm3arus
OporpaMMbl IO MaTeMaThke OOEeCHeYrMBaeT OBNAJCHHE KIIOYEBBIMH KOMIIETEHIUSIMH,
COCTABJISIIOLIMMUA OCHOBY JUIsI CaMOPA3BUTHUSI M HEMPEPBHIBHOIO OOpa30BaHMSs, IEJIOCTHOCTh
OOIIEKYIBbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO PA3BUTHSI IUYHOCTH O0YYArOIINXCS.

B mporpamme mo MareMartuke YYTEHBI HJEH M TOJOXKEHUS KOHLEIIHUHU Pa3BUTH
MaTeMaThyeckoro oopasoBanus B Poccuiickoit deneparumn.

[IpuknanHas 3HAYUMOCTh MaTEMaTUKH OOYCJIOBIIEHA TEM, YTO €€ MPEIMETOM SIBIISTIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPHI HAIllEro MHUpa: MPOCTPAHCTBEHHBbIE (DOPMBI M KOJUYECTBEHHBIC
OTHONICHHS, PYHKIIMOHAILHBIC 3aBUCUMOCTH M KaTETOPHH HEONPEICIICHHOCTH, OT MPOCTEHIIHNX,
YCBaMBaEMbIX B HEMOCPEACTBEHHOM OIIBITE, 1O TOCTaTOYHO CIOKHBIX, HEOOXOIWMBIX IS
Pa3BUTHUS HAYYHBIX U TEXHOJIOTHYECKUX HJICH.

OAHOBpEMEHHO C paclIUpeHHeM cdep NPUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
obmiecTBe Bce OoJiee BAYKHBIM CTAHOBUTCS MATEMATHYSCKUN CTHIIb MBIIUICHHUS, TTPOSIBIISTFOITUNCS
B OTpeJIelIeHHBIX YMCTBEHHBIX HaBbIKaxX. B mpoiiecce n3ydeHus: MaTeMaTUKU B apceHall IPUEMOB
¥ METOJIOB MBIIIUICHHS YEJIOBEKA €CTECTBEHHBIM 00pa30oM BKIIFOUAIOTCS WHIYKIUS U JETYKIIHS,
00001IeHNe W KOHKpETH3allus, aHajdhu3 M CHHTE3, Kilaccu(UKamus W cucTeMaTH3aIus,
abctparupoBanue W aHanmorus. OOBEKTHI MaTEeMaTHYECKUX YMO3AKIIOYCHHH, MpaBWiIa HX
KOHCTPYHPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHUECKUX MOCTPOCHHM, CIIOCOOCTBYIOT BBIPaOOTKE
yMeHus: (HopMyIupoBaTh, OOOCHOBBIBATh U JOKA3bIBATh CYKIEHUS, TEM CaMbIM (POPMUPYIOT
JIOTUYECKHUI CTHIIb MBIIUIEHUS. Benymias ponb MpUHAAISKUT MaTeMaTHke B (OPMHUPOBAHUU
AITOPUTMUYECKON KOMITOHEHTHI MBIIIUICHHUSI ¥ BOCTIMTAHUM YMEHUM JIEWCTBOBATH IO 3aJIaHHBIM
alIropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE U KOHCTPYHMPOBATh HOBBIE. B mporecce pemieHus
3a/1a4 - OCHOBBI JUIsl OPTaHHU3aIlMN y4eOHOU IeATeTbHOCTH Ha YpOKaX MaTEMAaTUKH - PA3BUBAIOTCS
TBOpUYECKasl U MPUKIJIATHAS CTOPOHBI MBIIIIJICHHS.

OOyueHne MareMaTWKe JaeT BO3MOXXHOCTh pa3BUBaTh y OOydYalOIMIHUXCS TOYHYIO,
paloHaIbHYI0 U HHPOPMATHBHYIO peub, YMEHUE OTOMpATh Hanboliee MOAXOAIINE SI3bIKOBBIE,
CHMBOJIMYECKHE, TpapUUecKue CpeAcTBa IS BBIPAKEHUS CYXKIACHHH W HAMVISIIHOTO WX
MPEICTABICHHUS.

Heo6xoauMbIM KOMITOHEHTOM OOIIeH KYJIbTYPhl B COBPEMEHHOM TOJIKOBAaHUH SIBIISICTCS
o0Imiee 3HAKOMCTBO C METOJaMU MO3HAHUS JIEHCTBUTEIBHOCTH, MPEJICTABICHUE O MpeaAMeTe H
METO/IE MaTeMaTHUKH, €r0 OTIMYHSIX OT METOJOB €CTeCTBEHHBIX W TyMAaHHTApHBIX HAyK, 00
OCOOCHHOCTSIX TPUMEHEHUS MaTeMAaTHKH JJisi pPEIIeHWs Hay4YHbIX M TMPUKIAJHBIX 3ajad.
Marematnueckoe 00pa3oBaHre BHOCHT CBOM BKJIal B (hopMUpOBaHHE 00IeH KyIbTyphl YEIOBEKA.

N3ydyeHnne MaTeMaTHKH CHOCOOCTBYET OCTETHYECKOMY BOCIHUTAHUIO YEIIOBEKa,
MOHUMAHUIO KpPacOThl W  M3AMIECTBA MATEMAaTHYECKUX  PACCYKICHHH, BOCIPHUSITHIO
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reoMeTpruuecKux (HopM, YCBOCHHUIO U/Ied CUMMETPHUH.
[TpropuTeTHBIMH TIETSIME O0YYCHUSI MaTEMAaTUKE Ha YrIyOJIEHHOM YPOBHE MPOJOIDKAIOT
OCTaBaThCA:

— {QopMmHpoBaHHE IICHTPAJIbHBIX MAaTEMATUYCCKHX TOHATHH  (YHMCIO, BEJINYHHA,
reomeTpuueckas purypa, nepeMeHHas, BEpOATHOCTh, (DYHKIIHSI, IPOU3BOIHASL, HHTETpal),
00eCTeYnBarOIINX MPEEMCTBEHHOCTh U MIEPCIIEKTHUBHOCTh MATEMAaTHYECKOT'0 00pa30BaHuUs
00y4Jaromuxcs;

— mojaBeleHHE O0yJYarONIMXCsl Ha JOCTYITHOM JIJISl HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3H
MaTeMaTHKH W OKPYXAroIIero MHpa, TMOHUMAHHMIO MAaTeMaTHKH KaK 4YacTh OOIIe
KYyJIBTYpPBI YE€JI0BEYECTBA;

— Pa3BUTHUC HHTCIUICKTYAJIbHBIX W TBOPYCCKUX crocoOHocTel o6yqa10mnxc;1, Mo3HaBaTEeILHON
AKTHUBHOCTH, HCCJIICOAOBATCIIBCKHUX YMeHI/II;'I, KPUTHUIHOCTU MBINUICHUA, HHTEpPECA K HU3YUYCHUIO
MaTE€MAaTHUKH,

— ¢opMupoBanue HYHKIIMOHAIBHON MaTeMaTH4YeCKONH T'PaMOTHOCTH: YMEHHS paclio3HaBaTh
MaTeMaTUYECKUEe acClEeKThl B PEAbHBIX KU3HEHHBIX CUTYalUAX U IPU U3yUYEHUU JIPYTHX
y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (hopMyarpoBaTh
UX Ha S3bIKE MAaTEeMAaTUKH M CO3/1aBaTh MaTEMaTHUECKHUE MOJENU, TPUMEHATh OCBOCHHBII
MaTeMaTUYeCKUi amnmapaT JUisl  pEIleHUus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
WHTEPIPETUPOBATH U OIICHUBATDH MMOJYYCHHBIE PE3YIIbTATHI.

OCHOBHBIMHU JIMHUSIMH COJICP)KaHHUSI MAaTEeMAaTUKHA Ha YTIyOJIIEHHOTO YPOBHS SIBIISIFOTCS:
"Uucna wu  Beiuucienusa', "Anrebpa" ("AnreOpamueckue BbpaxeHus", "YpaBHEHUS U
HepaBeHcTBa"), "Hauana maremarndeckoro ananmmsa", "['eomerpus" ("['eomerpuueckue purypsl
u ux cBomctBa", "M3MepeHue reoMmerpuueckux BeluuyuH"), "BeposTHOCTHP M cTaTHUCTHKA".
JlaHHblEe TMHUM PAa3BUBAIOTCS MapaJlIesIbHO, KaX/as B COOTBETCTBUU C COOCTBEHHOM JIOTHKOIA,
OJIHAKO HE HE3aBUCUMO OJIHA OT JIPYroi, a B TECHOM KOHTaKTe U B3aumojeicTBuu. Kpome storo,
UX OOBEOUHSET JIOTUYECKash COCTaBIAIONIAs, TPAJWIUOHHO TIPUCYIIAasi MaTeMaTHKe |
MIPOHU3BIBAIOIIAS BCE MATEMAaTUYECKUE KYPCHI U COJIEPKaTEIbHbBIC JINHUU.

Hacrosimeit mporpamMmoii 1mo maTeMaTHKe MpeaycMaTpUBAeTCsl H3Y4YCHHE Y4YEOHOTo
npenMeta "Marematuka" B paMKax Tpex yueOHbIX KypcoB: "AnreOpa u Hayana MaTeMaTU4eCcKOro
anaimza", "I'eomerpus", "BeposTHOCTh U cTaTucTHKA".

VYuebublil kypc "Anrebpa M Hayajga MaTeMaTHYECKOro aHaiu3a" sBISETCA OJHUM M3
HanOoJiee 3HAYMMBIX B 00IIE00pa3oBaTEIBLHOM IMKIIE, TMOCKOJBKY, C OJIHONH CTOPOHBI, OH
o0ecreynBaeT MHCTPYMEHTAIbHYIO 0a3y JUIsl U3yUeHHs BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C
JIPYroi CTOPOHBI, POPMHUPYET JIOTUYECKOE U aOCTPAKTHOE MBILIUIEHHE 00YYarOIINXCs HAa YPOBHE,
HE00XO0IMMOM JJIsl OCBOCHUS MH(POPMATUKHU, OOIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTU U IPYTUX
JUCIUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroluecsi OBJIa/IeBalOT YHHBEPCAIbHBIM
S3bIKOM COBPEMEHHOM Hayku, KoTopas (popMynupyeT CBOM AOCTHXKEHHs B MaTeMaTHUYecKOil
dbopwme.

VY4ebHblil Kypc anreOpbl U Hadajl MaTeMaTHYECKOro aHaju3a 3aKJIa/bIBa€T OCHOBY IS
YCIIELIHOTO OBJa/IeHUs 3aKOHaMU (PU3UKH, XUMHUH, OMOJIOTUH, TOHUMaHHsI OCHOBHBIX T€HACHIINN
Pa3sBUTHSI SKOHOMHMKH U OOILIECTBEHHOW >KM3HM, MO3BOJIIET OPUEHTHPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHSIX, YBEPEHHO HCIOJIb30BaTh UX JJS JallbHEHIIEro
o0pa3oBaHUs M B MOBCEIHEBHOH >kM3HU. OBIajeHHE aOCTPAKTHBIMH M JIOTUYECKU CTPOTUMHU
KOHCTPYKIUSIMU ainreOpsl M MaTeMaTHYeCKOro aHajli3a pa3BUBAaeT YMEHHE HaxoJuTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh HCTHHHOCTD, I0Ka3bIBATh YTBEPHKICHUS C TOMOIBIO MHIYKIIMH
U paccyXJaTh JeAyKTUBHO, HCIOIb30BaTh 0000IIEHHE U KOHKPETU3alluI0, a0CTparupoBaHue 1
aHaJIoTHIo0, GOpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHHE.

B xonme m3ydenust yueOHOoro kypca "Aurebpa M Hadajga MaTeMaTHYeCKOTo aHaiu3a'
oOyyaroImuecsi TMOJy4aloT HOBBIM ONBIT pelleHHs MPHUKIAIHBIX 33Jad, CaMOCTOSTEIbHOTrO
MOCTPOCHUS MaTeMaTHYeCKUX MOJIeJed pealbHbIX CUTyalud, MHTEpPIpETaluu MOTy4EeHHBIX
pELIEeHUH, 3HAKOMSTCS C IPUMEpaMU MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B NMPUPOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOIIMMUCS MAaTEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.
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VYuebHblil Kypc 001aJaeT BOCHUTATEIbHBIM MOTEHIIMATIOM, KOTOPBIM peanu3yercss Kak
yepe3 ydeOHBI MaTepHall, CIIOCOOCTBYIOMIMI (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenuuky ydeOHOW MeATENbHOCTH, TpeOyromeld MpOJODKUTEIBHON KOHIIEHTPAIUN
BHHUMaHUs1, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH U OTBETCTBEHHOCTH 3a IOJyYEHHBIN pe3ynbTar. B
OCHOBE METOIMKH 00yUeHHUs anreOpe 1 HayaaaM MaTeMaTHIeCKOT0 aHaIN3a JISKHUT JIeATEITbHOCTH
MPUHLIUI 00yUEHUSI.

B cTpykrype yae6HOTO Kypca "Anredpa u Hadaiza MaTeMaTHYECKOro aHanw3a" BBIICICHBI
CIEAyIOUIMEe CcoJiepKaTelibHO-MeToAnYeckrue JuHuu: "Yucna u BbruucieHud", "OyHKIUU U
rpaduku”, "YpaBaenus u HepaBenctBa'", "Havana maremarnueckoro aHanuza", "MHoxecTBa U
noruka". Bce OCHOBHbBIE cOIepX aTebHO - METOJWYECKUE JIMHUU HU3Yy4aloTCS €CTECTBEHHO
JOTIOJNIHASL APYT Jpyra M TMOCTENEHHO HACHIAACh HOBBIMM TE€MaMU U paszzaesiaMu. JlaHHBIN
yueOHBIH KypC SBISETCS WHTErPAaTHUBHBIM, IOCKOJBKY oOBeAMHSET B cede cojep:KaHue
HECKOJIbKUX MaTeMaTUIEeCKUX TUCIUIUINH, TAKUX KaK anre0pa, TPUTOHOMETPHS], MAaTeMaTHIECKUN
aHaJIN3, TEOpUs MHOXKECTB, MaTeMaTHuecKas Joruka u apyrue. [lo Mmepe Toro kak o0ydaronuecs
OBJIAJICBAIOT Bce Ooyiee MIMPOKMM MATEeMAaTHUYECKHUM allllapatoM, y HUX TOCIEeI0BATEIIEHO
dbopMupyeTcsi U COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKYI0 MOJIENb PEaJbHOM
CUTyaIllMu, MPUMEHSTh 3HAHUS, MOJTYYEHHBIE MPU HU3YyUYEHHWU Y4EOHOTrO Kypca, I PEHICHUS
CaMOCTOSTENHHO C(HOPMYITMPOBAHHONW MaTeMaTUYECKOM 3a]auu, a 3aTEM UHTEPIIPETHPOBATH CBOM
OTBET.

ConepxarenpHo-MeTonuueckass  auHug  "Uucna w BeluMcieHusa"  3aBepliaeT
(dbopMHUpOBaHNE HABBHIKOB HCIIOJIH30BAHUS JEHCTBUTEIBHBIX YHCEN, KOTOPOE OBLJI0O HAayaTo Ha
YpOBHE OCHOBHOrO o0mero o6paszoBanHusi. Ocoboe BHHUMaHUE yaenseTcs (OPMUPOBAHUIO
HABBIKOB PAllMOHAIBHBIX BBIUUCICHUN, BKIIFOYAIONINX B C€0sl MCIOJIb30BAHUE PA3IUYHBIX (opM
3alllCU YMCla, YMEHUE JIeNaTh NIPUKHUAKY, BHIIIOIHITh TPUOIMKEHHBIE BEIUMCICHUS, OLIEHUBATh
YHUCJIOBBIC BBIpAXKEHUS, pabOTaTh C MATEMAaTUYECKMMHU KOHCTaHTaMU. MHOXECTBA HATypaIbHBIX,
LENbIX, PAallMOHATBHBIX U JEUCTBUTEIBHBIX YHCET IOIMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX
gucell. B KaXI0M W3 3TUX MHOXECTB PacCMAaTPUBAIOTCS CBOMCTBEHHBIC eMy crienuduueckue
3aJa4M U OMepaluu: JeJeHUE HalleJo, ONepUPOBaHNE OCTaTKAMHU Ha MHOKECTBE IIEJIbIX YHCel,
0COOBIC CBOWCTBA pAIlMOHATBHBIX W HPPANHOHAIBHBIX YHCEN, apu(METHUYCCKUE Olepaiuu, a
TaK)Ke W3BJICUYECHHE KOPHS HATypaJbHOM CTENIEHN Ha MHOXKECTBE KOMIUJIEKCHBIX uncel. biarogaps
MOCJIEIOBATEILHOMY PACIIMPEHUIO KPYTa UCIIOIH3YEMBIX YHCEI M 3HAKOMCTBY C BO3MOKHOCTSIMHU
X TPUMEHEHUs JUIS PelIeHUs pa3NuYHbIX 3a1ad (opMHpyeTcs MpEICTaBICHHE O €IHMHCTBE
MaTeMaTUKH KaK HAayKd M €€ pOJIM B IOCTPOCHUH MOJIeTIEH pealbHOr0 MHpa, IIHPOKO
UCTIOJIB3YIOTCS 0000IEHNE U KOHKPETH3aIHsL.

Jluaus "YpaBHeHHMS M HEpaBEHCTBA" peanu3yeTcs Ha MPOTSIKEHUU BCEro OOydeHus,
MOCKOJIBKY B Kax0M pazzeie [IporpaMMbl IpeaycMOTPEHO PEIIEHUE COOTBETCTBYIOIIMX 3a/1au.
B pesynbpraTe oOyuarommuecs OBIAACBAIOT PA3IUYHBIMU METOJAMH PEIICHUS PaIlHOHAIIbHBIX,
UPpAMOHATIFHBIX, TOKa3aTeNbHbIX, JOTapu(OMUYECKUX M TPUTOHOMETPHUYECKHX YpaBHEHUH,
HEPaBEHCTB U CHCTEM, a TaKXe 3ajad, cojepxamux napamerpol. [lomydeHHble yMEHUS TTUPOKO
UCTIONB3YIOTCS TPU HCCIENOBAaHUU (DYHKIHUNA C TOMOIIBIO TMPOW3BOJAHON, MPH pPELICHUH
MIPUKJIAHBIX 33/1a4 ¥ 337]a4 Ha HaXO0K/IeHUE HauOOJIbIINX U HAUMEHBINUX 3HAYCHUHN (QYHKIIUHU.

JlanHast conepskaTeNbHas JIMHUSA BKJIIOYaeT B cebs Takxke (HOpMHUpOBaHHE YMEHUMH
BBITIOJIHSITH pacdeTbl 1o ¢GopmysiaaM, MpeoOpa3oBaHHs pPAIMOHAIBHBIX, HPPAMOHATBHBIX U
TPUTOHOMETPHUECKHUX BBIPAKECHUM, a TAK)KE BRIPAKEHUH, COACPKAIINX CTEIIEHU U JIOTaPH(PMBIL.

bnarogaps uzyuyenuro anredpandeckoro mMarepuaia MpoUCXOIuT AajibHEHIlIee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPaKTHOTO MBIIIIEHUS OO0y4arommxcs, (OPMUPYIOTCS HABBIKU
JNEIyKTUBHBIX  pacCyKJIeHU, pabOThl ¢ CHUMBOJBHBIMH  (opmMaMu, TIpEJACTABICHHS
3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BHJE PABEHCTB M HEPaBEHCTB. AnreOpa mpemiaraer
3¢ (peKTUBHBIE WHCTPYMEHTHI ISl PEIICHHUS] TPAKTHYECKUX M ECTECTBEHHO-HAYYHBIX 3ajad,
HarJISIIHO JJIEMOHCTPUPYET CBOU BO3MOKHOCTH KAaK SI3bIKA HAYKH.

CopepxarenbHo-MeTonuyeckas JTuHUA "OyHKIUU U rpa@uKu" TECHO MEperyieTaercs ¢
JIPYTUMH JTHHUSIMH y4e€OHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33JJa€T MOCJIeIOBATEIbHOCTh
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u3ydeHus Marepuana. V3yuyeHwe CTENeHHOW, TIOKa3aTelbHOH, JOorapupMuueckon U
TPUTOHOMETPUUYECKUX (DYHKIMIH, UX CBOMCTB U Ipa)UKOB, UCIOIb30BAHNE QYHKIUHN I pELLICHUS
3a/1a4 U3 IpYyrux y4eOHBIX NPEIMETOB U PEAJTbHON KHU3HU TECHO CBA3aHO KaK C MAaTEMATUYECKUM
aHaJIM30M, TaK U C pellIeHUEM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM Oosibliioe BHUMAaHUE yIeNIeTCs
(bopMHpOBaHUIO YMEHHS BRIpaXKaTh (hOpMyIaMH 3aBUCHIMOCTH MEX/y Pa3IMUYHBIMU BETMUYNHAMH,
UCCIIeI0BaTh MOJy4YeHHble (DYHKIMH, CTPOUTh UX rpaduku. Matepuas 3Toil colepaTreabHOR
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUH U HABBIKOB, IO3BOJIAIOIINX BbIPAYKaTh 3aBUCHMOCTH MEXIY
BEJIMYMHAMU B Pa3IMYHON (popMme: aHaIMTHYECKOH, rpadudeckoit U cioBecHoi. Ero n3yuenue
CHOCOOCTBYET Pa3BUTHIO AJITOPUTMHYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHUIO U
KOHKPETHU3aL[1H, UCII0JIb30BAaHUIO aHAJIOTUH.

CopepxarenpHas auHMs "Havama MaTeMaTHUeCKOro aHaiau3a" MO3BOJISET CYLIECTBEHHO
paclIMpUTh KPYyr KaKk MaTeMaTU4YeCKHX, TaK M MPHUKJIAJHBIX 3a/1a4, JOCTYIHBIX 00ydarolumcs,
TaK KaK y HHUX IOSIBJISIETCS BO3MOKHOCTb CTPOUTH I'padUKH CIOKHBIX (DYHKIHHA, ONpeaesaTh UX
HauOOJIbIINE U HAUMEHBILINE 3HAUYEHUS], BBIUNCIATE IUIOMAAN (Guryp nu o0beMbl Tej, HaXOAUTh
CKOPOCTHM U YCKOpPEeHMs mpoueccoB. JlaHHas cojaepaTeiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOCHUS MAaTEMaTUYECKHX MOJIEIeH peallbHbIX CUTYaIUi, I03BOJIET HAaXOAUTh
HaWIy4lllee pELIEHUE B MPUKIAJAHBIX, B TOM YHUCIIE COLHAIbHO-IKOHOMUYECKHX, 3ajadax.
3HAaKOMCTBO C OCHOBAaMM MAaTE€MaTHYEeCKOI0 aHallu3a CHOCOOCTBYET Pa3BUTHUIO aOCTPAaKTHOIO,
(opMaTbHO-JIOTUYECKOTO U KPEaTUBHOTO MBINUICHUS, (JOPMHUPOBAHUIO YMEHUI pacro3HaBaTh
IPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TeXHHKe M HUcKyccTBe. OOyuarommuecs y3HAIOT O
BBIIAIOIUXCS PE3Yy/bTaTax, MOJIYYEHHBIX B XOJ€ pPa3BUTHs MaTeMaTHKU KaK Haykd, U 00 uX
aBTOpAX.

ConepxarenpHOo-MeTOIMUECKast JUHUA "MHOXecTBa M JorMka"' BKIIOYaeT B ceOd
JJIEMEHTHl TEOPUM MHOXECTB M MAaTEeMAaTUYECKOH JIOTUKU. TeopeTHKO-MHOXKECTBEHHBIE
IIPEJICTaBICHNUs] MPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKH M IpejulararoT Haubosee
YHUBEPCAJIbHBIN $3bIK, OOBEIUHSIOIIMNA BCE pa3feibl MAaTeMAaTUKU U €€ MPUIOKEHWH, OHU
CBS3BIBAIOT pa3Hble MaTEMaTHYECKHE TUCUUIUIMHBI U UX IPUJIOKEHUS B €AMHOE 1enoe. BaxHo
JlaTh BO3MOXHOCTh 0Oy4arolieMycsi HOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM
MaTeMaTUKHU U UCIIOJIb30BATh €r0 I BBIPAXKEHUS CBOUX MbICJIEH. [[pyruM BaXKHBIM NPU3HAKOM
MaTeMaTHUKH Kak HayKHd CleJyeT NpU3HaThb CBOMCTBEHHYIO €W CTpOroct OOOCHOBaHMH u
ClIeJOBaHHE OMNPE/ECIICHHBIM MIPaBUJIaM MOCTPOEHHUS JOKa3aTeJIbCTB. 3HAKOMCTBO C AJIEMEHTaMU
MaTeMaTHYECKOM JIOTUKU CHOCOOCTBYET PAa3BUTHUIO JIOTMYECKOTO MBIIUIEHUS O0y4aroIuxcs,
MO3BOJIIET UM CTPOMUTH CBOM PACCYKJEHHUS HAa OCHOBE JIOTMUECKUX MPaBil, (OPMHUPYET HABBIKU
KPUTHYECKOTIO MBIIIICHHUS.

B yuebHOM Kkypce "AureOpa M Hadajma MaTeMaTH4YEeCKOro aHanus3a"' MPHUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTUYECKOI'O  MOJEIMPOBAHUSA,  KOTOpbIE  MpPHU3BaHbl  CHOCOOCTBOBATH
(GOpMHUPOBAHNIO HABBIKOB IOCTPOEHMSI MOJENIEH pealbHbIX CUTYyallud, HCCIEIOBAHUS 3TUX
MoJeNiell ¢ IOMOIIBIO ammapaTa aiareOpbl W MaTeMaTHYeCKOro aHalln3a, WHTEpIpeTaluu
MOJIyUEHHBIX pe3yabTaToB. Takue 3aJaHMsl BIUIETEHBl B KaXAbld W3 pa3JieloB IMPOrpamMMbl,
MOCKOJIBKY BECh Marepuai y4eOHOro Kypca IIUPOKO MCIOJb3YETCs JAJs PelIeHus] MPUKIIaJIHbIX
3amad. Ilpu pemeHun peadbHBIX MPaKTHUYECKUX 3a4ad  OOydaroIluMecs pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCMOIb30BATh
aHaJIOTHI0, 0000IIaTh M KOHKPETH3UpPOBaTh Mpoliemy. JlesTenpbHOCTh MO (POPMHPOBAHUIO
HaBBIKOB pEIlIeHHs MPUKIIAJHBIX 33]a4 OpraHU3yeTcsl B MPOLECCe U3yUeHHs BCEX TeM yueOHOTO
Kypca "AnreOpa v Hayajila MaTeMaTHYECKOTo aHanu3a'".

['eomeTpus gBIseTCS OJHUM U3 0A30BBIX KYpCOB, TaK Kak 00eCHEeYMBAET BO3ZMOXKHOCTh
W3YYEHUS ITUCHUIUINH €CTECTBEHHO-HAYYHOM HANpaBlI€HHOCTH U MPEIMETOB I'YMaHUTApHOTO
mukia. Jlornyeckoe MblluieHHE, (GopMUpyeMoe MpU HM3YYEeHUH OOYJarOIIUMHCS TOHSATHHHBIX
OCHOB TE€OMETpUH, NpU JOKa3aTeIbCTBE TEOPEM U IMOCTPOCHUM UEMOYKHU JIOTHYECKUX
YTBEPKACHUM IpPU PEIIEHUU TIEeOMETPUYECKMX 3aJady, YMEHHE BBIIBUTaTb U OIPOBEPIaTh
TUIOTE3bl HEMOCPEACTBEHHO UCIIOJIb3YIOTCS NP PEIIEHUH 3a/1a4 €CTECTBEHHO-HAyYHOr0 IIUKJIA,
B YaCTHOCTH (PU3MUYECKHX 3ajay.



Lenp ocBoeHus: mporpammsbl ydeOHOro Kypca "['eomeTpus" Ha yriayOJeHHOM YpOBHE -
pa3sBUTHE WHAMBUAYAJIBHBIX CIIOCOOHOCTEH, OOYyYarolMXCs IpU H3YyYEHHMH T€OMETPHUH, Kak
COCTaBIISAIOLICH mMpenMeTHOM obmactu "Marematuka u wuH(popMmaTuka' depe3 obecreueHue
BO3MOXHOCTH HPUOOPETEHMs] M HUCIOJIb30BaHUS Oosiee IIyOOKMX TNeOMETpUYECKHX 3HaHUM U
NeHcTBUH, CHenM(UYHBIX T€OMETPUH, U HEOOXOJUMBIX Ul YCHEUIHOTO MpOo(hecCHOHAIBHOTO
00pa30BaHusl, CBA3aHHOTO C UCIIOJIb30BaHUEM MaTeMaTHKH.

[TpuopuTeTHBIMH 3a7ja4aMH Kypca T€OMETPUHN Ha yrIIyOJICHHOM YPOBHE, PACIIUPSIOIINMHU
U YCHJIMBAIOIIMMU Kypc 0a30BOr0 ypOBHS, SIBISIFOTCS:

— PpaclIMpeHHEe TMPEACTABICHUS O TEOMETPUM KakK 4YacTH MHUPOBOM KYIbTYpbl H
(dbopMHpOBaHUE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYKAIOIIUM MHPOM;

— (QopmupoBaHHE NPEJCTABICHUA O IPOCTPAHCTBEHHBIX (UI'ypaX Kak O BaXKHEHIIMX
MaTEMAaTHYECKUX MOJEIAX, IO3BOJLIIOIIMX OINKCHIBATh W H3y4yaTb DPA3HbIC SIBJICHUSA
OKpYXKaloIllero Mupa, 3HaHUE IMOHATUHHOro ammapara no pasueny "Crepeomerpus'
y4eOHOro Kypca reoMeTpHH;

— (QopmupoBaHUE YMEHHS BJIAJACTh OCHOBHBIMHU HMOHSATHIMH O POCTPAHCTBEHHBIX (pUTypax
U UX OCHOBHBIMU CBOMCTBaMH, 3HaHHE TEOPEM, (POPMYJ U yMEHUE UX IPUMEHSTh, YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJIUTh HECTaHJAPTHBIE CIIOCOOBI PELLICHUS 3a/1ay;

— (QopmupoBaHHME yMEHHUS DPACIO3HABaTh Ha YEpPTEKaxX, MOAEISAX U B PEATbHOM MHpeE
MHOTOTPaHHMKY U Te€Ja BPALEHUs], KOHCTPYMPOBAaTh T€OMETPUUECKUE MOJEIIN;

— (¢opMUpoBaHME  IOHMMAHHUS  BO3MOXXHOCTHM  AaKCMOMAaTHYECKOTO  IOCTPOECHMS
MaTeMaTHYECKUX TEOpHid, (OPMHPOBAHWE IMOHMMAHHUS POJIM AKCHOMATHKH MpH
IIPOBEJCHUH PACCYKICHMIA;

— (¢opMHpoBaHHE YMEHMS BJaJeTh METOJAaMHU J0Ka3aTelbCTB M AJTOPUTMOB pEIICHHUS,
YMEHMSI UX TPUMEHSITh, NPOBOAMUTH JOKA3aTEJIbHBIE PACCYKIEHUS B XOJAE pPELICHUS
CTEpEOMETPUYECKUX 3aJady W 3aJad C MIPAKTHYECKUM CcoJepKaHHeM, (opMupoBaHue
IPEJICTaBICHUSI O HEOOXOJUMOCTU J0Ka3aTeNIbCTB P OOOCHOBAaHUM MaTEMATUYECKUX
YTBEPKACHUM U POJIM aKCUOMATUKHU B IIPOBEJEHUM I€AYKTUBHBIX PACCYXKICHU;

— Dpa3BUTHE U COBEPILICHCTBOBAHME HWHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEM
oOyJaronuxcsi, H03HaBaTeIbHON aKTUBHOCTH, UCCIIEI0BATEIbCKIX YMEHUH, KpUTUYHOCTH
MBIILLIEHHS], UHTEPECA K U3YYEHHUIO T€OMETPUH;

— (¢opMupoBaHUe (QYHKIIMOHAIBHON TI'PaMOTHOCTH, PEJIEBAHTHOW TIE€OMETPUH: YMEHHUS
pacrno3HaBaTh HPOSBICHUS T€OMETPUUYECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peaJbHBIX JKU3HEHHBIX CUTYallUsIX M TNpPH HM3YyYEHUU JPYTUX Y4YeOHBIX MpPEJAMETOB,
IIPOSIBJIICHUS 3aBUCUMOCTEN M 3aKOHOMEPHOCTEM, MOJEIUPOBAHUS PEAbHBIX CUTyallUH,
MCCJIEIOBAHMSI IOCTPOEHHBIX MOJEJIEN, MHTEPIPETALMH MTOJTYyYEHHbBIX PE3YJIBTATOB.

[lepexox kK U3y4EeHUIO TEOMETPUHN Ha YTITYOJIEHHOM YPOBHE ITO3BOJISIET:

— co3aarhk ycnmoBus Ui auddepeHnmanuy oOydeHHs, MOCTPOCHUS WHIUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOrpaMM, OOECHeYHTh YIrIyOJNEeHHOE HW3Y4YeHHE TeOMETPUU Kak
cocTaBJsitolel yuedHoro npeamera "Maremaruka'.

VYueOubiii kypc "BeposiTHocTh u cTaTUCTHKA" YrIyOJIE€HHOTO YPOBHS SIBISETCS
IPOJIOJDKEHUEM U Pa3BUTHEM OJTHOMMEHHOTO y4eOHOTO Kypca YriyOJIeHHOTO YPOBHS Ha ypOBHE
cpenHero oomero oOpa3zoBaHus. Y4eOHBIM Kypc MpenHasHaueH s (OPMUPOBAHUSA Y
00y4aroluXcsl CTaTUCTUYECKONW KYJIbTYpbl M TOHHMMAHHS POJIM TEOPHUH BEPOSATHOCTEM Kak
MaTeMaTHYECKOTO HHCTPYMEHTA JUIS U3YUEHUs CTy4YalHBIX COOBITHI, BeTHMUMH U TiporieccoB. [Ipu
U3y4eHHH Kypca OOOTaIaloTCs MPEICTABICHHS, OOYYAIOUMIMXCS O METOJaX HCCIeI0BaHUS
W3MEHYMBOTO MHpa, PAa3BUBAETCS MOHMMAHUE 3HAUYMMOCTH W OOIIMHOCTH MaTeMaTHYECKUX
METOJIOB TO3HAHHWS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOTO €CTeCTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS.

Coneprxanre y4eOHOTO Kypca HaNpaBICHO Ha 3aKpeIUICHWE 3HAHWH, MOJTYYCHHBIX IPH
M3YYEeHUU Kypca Ha ypPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs, U Ha Pa3BUTHUE MPEACTABICHUH O
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CIIy4alHbIX BEJIMUYMHAX M B3aMMOCBA3SX MEXIY HUMH Ha BaXXHBIX ITPUMEPAX, CEOKETbI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karollero Mupa. B pesynprate y 00ydaronmxcss JOHKHO COPMHUPOBATHCS
OpefCTaBiIeHue O Hauboiee YHNOTPeOUTENbHBIX W OOIMX MaTeMaTHYECKHUX MOJENsX,
UCMONb3YEMBbIX JUJIsl  ONUCAaHMS AHTPONOMETPUYECKUX M JAeMOrpauyeckux BeJIUYMH,
NOTPEIIHOCTE B pPa3NUYHBIE pOJa HW3MEPEHHUAX, JIUTEIBHOCTH O€30TKa3HOW paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEPUCTHK MaCCOBBIX SIBJICHUH U IIPOLIECCOB B 00II€CTBE. YUeOHBIH
Kypc siBIsieTcss 0a30il JIsi OCBOCHHS BEPOATHOCTHO-CTATUCTHYECKUX METOJIOB, HEOOXOIMMBIX
CHELUAJINCTaM HE TOJIbKO WHXXEHEPHBIX CIIELHUAJIbHOCTEH, HO TaKK€ COLUAIBHBIX U
NICHXOJIOTHYECKUX, TOCKOJIbKY COBPEMEHHBIC OOIIECTBEHHBIE HAYKH B 3HAUUTEILHOW Mepe
UCIOJB3YIOT anmnapaT aHajau3a 00J1bIIuX JaHHbIX. L{eHTpanbHy0 4acTh yueOHOro Kypca 3aHUMaeT
oOcyx/eHue 3aKoHa OONBIIMX dYHCENl - (YHIAMEHTAIBHOTO 3aKOHA IPHPOJIBI, HWMEIOIIEro
MaTeMaTHUYEeCKyIo (popMaan3anuio.

B cooTBeTCTBHU € yKa3aHHBIMH LIEJISMHU B CTPYKTYpe ydeOHOro kypca "BeposTHoCTh U
CTaTUCTHKA" Ha YIIyOJEHHOM YpPOBHE BBIJCJIEHbl OCHOBHBIE COJEpPXKATEIbHbIC JIMHHUM:
"Cayuvaiinbeie coObITHS U BeposiTHOCTH" 1 "CitydaiiHble BEIMYMHBI U 3aKOH OOJIBIINX Yrcen".

IToMHMO OCHOBHBIX JMHUH B y4€OHBIM KypC BKJIOUEHBI 3JIEMEHTBI TEOpUH IpadoB U
TEOPUU MHOKECTB, HEOOXOAUMBIE ISl MOJIHOLIEHHOTO OCBOEHMSI MaTepHalla JaHHOIO y4eOHOro
Kypca U CMEXHBIX MaTeMaTHYECKUX y4eOHBIX KYPCOB.

Copepxanne nuHuM "CiydaliHble COOBITUSL U BEPOSITHOCTH" CIYXHUT OCHOBOM st
(bopMHpOBaHUs IPEICTABICHUN O paclpeesIeHUH BEPOSITHOCTEN MEX/ 1y 3HAUCHUSIMU CITy4alHbIX
BEJIMYUH. BakHYI0 4acTh B 3TOM COAECPKATEIBbHOMN JIMHUM 3aHUMAET U3Y4CHHE T'€OMETPUYECKOTO
U OMHOMHAIBHOTO pacHpeieleHuii U 3HAKOMCTBO C HUX HENPEPBIBHBIMU aHAJOraMH -
MO0KAa3aTeIbHBIM U HOPMAJIbHBIM Paclpe/IesICHUsIMU.

Tewmbl, cBA3aHHBIE C HENPEPBIBHBIMHU CIy4YaliHBIMU BEJIMYMHAMM U PaclpeAciICHUSIMH,
AKLIEHTUPYIOT BHUMaHHE OOYyYarolIMXCsl HAa ONUCAHUM U W3YYEHMM CJIy4YailHbIX SBJIEHUH C
IIOMOIIIBI0 HENpepbIBHBIX (QyHKUUH. OCHOBHOE BHUMAHHE YJENAETCs IO0Ka3aTelbHOMY U
HOPMaJIbHOMY paclpeeICHUSIM.

B yuebHOM Kypce mnpeaycMaTpuBaeTCs O3HAKOMHMTEIbHOE HU3YyYCHHME CBA3M MEXKAY
CIIy4aifHBIMU BEJTMYMHAMH WU ONHMCAHHUE STOU CBS3U C MOMOUIBIO KOA((UIIMEHTAa KOPPEISUN U
€ro BBIOOPOYHOIO aHajora. OTH 3JIEMEHTHl COJEp)KaHUs pa3BUBaOT TeMy "Jlmarpammbl
pacceuBaHus", I3Y4CHHYIO Ha YPOBHE OCHOBHOTO 00111eT0 00pa30BaHMsl, U BO MHOTOM OMUPAIOTCS
Ha CBEJICHUS U3 KypCOB airedpbl U T€OMETpUH.

Eme ogun anemMeHT copep:kaHusi, KOTOPBIH MpejyiaraeTcs Ha 03HaKOMUTEIBHOM YPOBHE -
MOCJIEI0BATEIBHOCTD CITy4YalfHbIX HE3aBHCHUMBIX COOBITHI, HACTYMAIOUINX B €IWHUILy BPEMEHHU.
O3HakOMJIEHHME C paclpeiesieHUEM BEpPOSITHOCTEM KOJIMYeCTBA TaKUX COOBITMM HOCUT
pa3BUBAIOIIMN XapaKTep U SABISIETCS aKTyaJbHBIM JJIs OyIyluX aOUTYpHUEHTOB, MOCTYHAIOIIUX
Ha YydeOHble CHEIUAIbHOCTH, CBA3aHHbIE C OOLIECTBEHHBIMH HayKaMM, IICUXOJIOTHEH U
YIIPaBIEHUEM.

2. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O TPEJIMETA
MATEMATHUKA (YTJIYBJIEHHBI YPOBEHb)

JIM4HOCTHBIE PE3yNbTAaThl OTPAKAIOT TOTOBHOCTh W CIHOCOOHOCTH OOYyYaIOUIUXCS
PYKOBOJICTBOBATHCSI CHOPMHUPOBAHHON BHYTPEHHEH MO3UIIMEH TMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAINI, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIUX TPATUIUOHHBIM
IIEHHOCTSIM POCCHUUCKOTO 00IIEeCTBa, PacCIIUPEHNEe )KU3HEHHOTO OIBITA M OMBITA JACATEIHHOCTH B
Mpollecce  pealu3ald  CPEeICTBAaMH  y4eOHOTO  TMpeaMeTa OCHOBHBIX  HampaBleHUM
BOCIUTATEIBHON JEATEIIBHOCTH.

B pesynbprate uszydenus yuebnoro mpeamera OVYIIn.03 MaremaTnka y oOydaromerocs
OynyT cOpMHUPOBAHKI CJICTYIONTNE JUYHOCTHBIE Pe3yabTaThl:



B coorBercTBUM ¢ TpeboBanusamMu ®I'OC COO

YTouHeHHbIe JHYHOCTHbIE pe3yabTaThbl

DOII COO

TpaXIaHCKOI'O0 BOCIIUTAHUA:

c(hOpPMHUPOBAHHOCTH I'PAKJAHCKON TTOZULINU
o0yyaroIerocs Kak akTHBHOTO U OTBETCTBEHHOT'O 4JICHA
POCCHUICKOro 00LIEeCTBa;

0CO3HaHHE CBOMX KOHCTUTYLIMOHHBIX TIPaB U
00s13aHHOCTEH, YBaOXKCHUE 3aKOHA M IPABOMIOPSIIIKA;
NPHUHATHE TPaJULIHOHHBIX HAIIHOHATBHBIX,
00IIeYeTOBEYECKHX TYMaHUCTHYESCKUX U
JEMOKPAaTHYECKHX LIEHHOCTEH;

TOTOBHOCTB IIPOTUBOCTOSTH MJICOJIOTUH AKCTPEMHU3MA,
HAIIMOHAJII3Ma, KCeHO()OoOUH, TUCKPUMITHAITUH T10
COLIMAJIBHBIM, PEJIMTHO3HBIM, PACOBBIM, HAIIMOHAILHBIM
NpU3HAKaM;

TOTOBHOCTH BECTH COBMECTHYIO JICSITEIILHOCTD B
MHTEpecax rpakAaHCKOro o0IIecTBa, y4acTBOBATh B
CaMOYIpaBICHUHU B 0011e00pa30BaTeIbHON OpraHu3aluy
U IETCKO-IOHOILIECKHX OpraHU3alusIX;

YMEHHE B3aHMOJACHCTBOBATH C COLUAITEHBIMU
MHCTUTYTAMH B COOTBETCTBHH C UX QYHKIHAMHU H
Ha3HaYCHUEM;

TOTOBHOCTB K T'YMaHHTapPHOU M BOJIOHTEPCKOM
JeATeIbHOCTH;

1) rpa’xJaHCKOTO BOCTIMTAHMUS:

c(hOpPMUPOBAHHOCTH TPAXKTAHCKON TIO3UIIUU
o0yyarolerocst Kak akTHBHOTO U
OTBETCTBEHHOT'O WIEHa POCCUIICKOTO
00IIIeCTBA,

MPE/ICTaBICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHHMS PA3IHMYHBIX CTPYKTYD,
SBJICHUH, IIPOLIEAYP I'PaXKIAHCKOTO
obrmrecTBa (BEIOOPHI, ONIPOCH! U APYTOEL);
YMEHHE B3aUMOACHCTBOBATH C
COLIMAJILHBIMH HHCTUTYTAMH B
COOTBETCTBHH C UX (GYHKIHSIMH U
Ha3HaYEeHUEM.

NAaTPUOTHYICCKOTI'O BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTH POCCUICKON TPasKIAHCKOM
UIACHTUYHOCTH, NAaTPHUOTU3MA, YBAXKCHHUA K CBOCMY
Hapoy, YyBCTBa OTBETCTBEHHOCTH niepea PonuHoMH,
TOpJIOCTH 3a CBOU Kpaid, cBOIO0 PoanHy, CBOH S3bIK U
KYJBTYpY, IPOLLJIOE U HACTOSALIEE MHOTOHALIUOHAIBHOTO
Hapona Poccun;

LIEHHOCTHOE OTHOILIEHHUE K rOCYJapCTBEHHBIM CUMBOJIAM,
HCTOPUYECKOMY U MPUPOAHOMY HACIEUIO, TAMSITHUKAM,
TpaauuusaM HapoaoB Poccun, noctrxenusm Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX U TPYIIE;
upeliHas yOeXIeHHOCTh, TOTOBHOCTB K CITY)KCHHIO U
3ammre OTedecTBa, OTBETCTBEHHOCTD 32 €T0 CYNBOY;

2) NaTPUOTHICCKOI'O BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh POCCUHCKON
rpakJIaHCKOW UIEHTUYHOCTH,

YBa)KEHUS K NPOIIJIOMY U HACTOSIIEMY
pOCCUICKON MaTeMaTHKH,

LIEHHOCTHOE OTHOIICHHE K JOCTHKECHHUAM
POCCUHMCKMX MaTEMAaTUKOB U POCCUNCKOHN
MaTeMaTHUYECKOM IIKOJIbI,

HCIOJIb30BAHUE 3TUX JOCTHXKEHUHN B IPYTUX
HayKax, TEXHOJOTHSIX, c(hepax SKOHOMUKH;

AYXOBHO-HPABCTBCHHOT'O BOCIIUTAHU !

OCO3HAHUE AYXOBHBIX LEHHOCTEN POCCUIICKOr0 Hapoa;
c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS,
THYECKOTO TTOBEACHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIUIO ¥ IPUHUMATh
OCO3HAHHBIE PEUICHUS, OPUEHTHPYSICh Ha MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JINYHOTO BKJIaZA B HIOCTPOEHUE YCTONYUBOIO
Oyayrero;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAUTEIAM U (WMIIH)
JpYTHM 4JI€HAM CEMbH, CO3/IaHUI0 CEMbU HAa OCHOBE
OCO3HAaHHOT'O MPUHATHS LIEHHOCTEH CEMEMHON KU3HU B
COOTBETCTBHH C TPaJUIMSIMH HapoioB Poccnn;

3) AYXOBHO-HPAaBCTBEHHOT'O BOCIIUTAHUA:

0CO3HaHHE JyXOBHBIX LIEHHOCTEN
poccuiickoro Hapoza,

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUIECKOTO TTOBEACHHUSI,
CBA3aHHOTO C MPAKTUYCCKHUM IIPUMCHECHUEM
JIOCTHKEHUH HayKH U I€ATEIbHOCTHIO
Y4EHOTO,

OCO3HAaHME JIMYHOr'0 BKJIaJla B IOCTPOEHUE
YCTOHYUBOTO OYAYILIEro;

OCTECTUYCCKOI'O BOCITMTAHUA

ACTETUYECKOE OTHOIICHNE K MHUPY, BKIIOUAs 3CTETHKY
OBITa, HAYYHOTO U TEXHUYECKOTO TBOPUECTBA, CIIOPTA,
TpyZAa ¥ 0OIIECTBEHHBIX OTHOIICHHH;

CHOCOOHOCTH BOCTIPUHUMATH Pa3IMYHBIE BH/IBI HCKYCCTBA,
TpaJULMU U TBOPYECTBO CBOETO U JPYTUX HAPOJOB,
OIYIIaTh AIMOIMOHAILHOE BO3/IEHCTBHE UCKYCCTBA;
yOeXIEHHOCTh B 3HAYMMOCTH JJIsl IMYHOCTH 1 001IecTBa
0TE€YECTBEHHOT'O U MUPOBOI'0 MCKYCCTBA, ITHUYECKUX
KyJIBTYPHBIX TPaAULUI U HAPOJHOTO TBOPUECTBA,

4) 5CTETUYECKOTO BOCTIMTAHUS

9CTCTUYECKOC OTHOLMICHUE K MUPY, BKIIIOYaA
9CTCTUKY MATEMATHYICCKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 337134,
pELICHUH, pacCyXIEHUH,
BOCIIPUMMYHUBOCTb K MaTEMaTUYECKUM
acIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA
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TOTOBHOCTBH K CAMOBBIPAKECHHIO B Pa3HBIX BUIAX
HCKYCCTBA, CTPEMIICHHUE MIPOSBIIITH KAYeCTBA TBOPUECKOMH
JIMYHOCTH;

(hM3MIECKOTO BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH 3/I0POBOTO M Oe30MacHoOro oopasza
JKU3HH, OTBETCTBEHHOI'O OTHOILICHUS K CBOEMY 30POBEIO;
MOTPEOHOCTH B (PU3HIECKOM COBEPIICHCTBOBAHUH,
3aHATHUAX CIIOPTUBHO-03JJOPOBUTEIILHON NESTEIBHOCTHIO;
AKTHBHOE HENPUITHE BPEIHBIX MPUBBIYEK U HHBIX (HOPM
NPUYUHEHUS Bpeaa GU3NYECKOMY U IICUXUYECKOMY
30POBBIO;

5) ¢pu3NUECKOTO BOCTIMTAHHUS:

c(OpMHPOBAHHOCTD YMEHHS IIPHUMEHSTh
MaTeMaTHYeCKHe 3HAHUS B HHTEpEecax
3I0POBOTO U OE30MacHOTO 00pa3a KU3HM,
OTBETCTBEHHOE OTHOLICHHE K CBOEMY
3JI0pOBBIO (30POBOE MUTAHMUE,
cOanaHCHPOBAHHBIN PEIKUM 3aHATHH U
OTABIXa, peryspHas Gpusndeckas
aKTUBHOCTD),

¢dusnueckoe COBEpLICHCTBOBAHUE IIPH
3aHATHAX CIIOPTUBHO-03JI0POBUTEIILHON
JeATEeIbHOCTHIO;

TPYZOBOTO BOCIUTaHHUS:

TOTOBHOCTB K TPY/Y, OCO3HaHHUE IICHHOCTH MacTepCTBa,
Tpyaomrooue;

TOTOBHOCTB K aKTHBHOI! JACSTEIFHOCTH TEXHOJIOTHYESCKON
U COIIMAJILHOW HAIPAaBIEHHOCTH, CTIOCOOHOCTD
MHHUIMHPOBATh, IUIAHKPOBATh U CAMOCTOSTEILHO
BBITIOJIHATH TaKYIO IESITEIbHOCTD;

MHTEpEC K pa3IMYHbIM cdepam npodheccnoHaIbHOMI
JIeITeNIbHOCTH, YMEHHE Peali30BbIBaTh COOCTBEHHBIE
JKM3HEHHBIE TIJIaHBI;

TOTOBHOCTB M CIIOCOOHOCTB K 00pa30BaHUIO U
caM000pa30BaHUIO Ha MPOTSHKCHUH BCEH KHU3HH;

6) TPyZIOBOTO BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH
TpyHOIO0us,

MHTEPEC K Pa3IuIHbIM cepam
poheCCUOHANBHOM NEeSITeIBHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOM U ee
MPUIIOKCHUAMU,

YMEHHE COBEPIIATh OCO3HAHHBIH BHIOOD
Oymyue mpodeccuu U peaTn30BhIBATH
CO6CTBCHHLIC KU3HCHHBIC I1JIaHBbI,
TOTOBHOCTh M CIIOCOOHOCTD K
MaTeMaTUYeCKOMy 00Opa30BaHUIO U
camM000pa30BaHUIO HA MPOTSKEHUU BCEi
JKH3HHU,

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pElICHNH PAKTHYCCKUX 3a71ad
MaTeMaTHYeCKOW HATIPaBICHHOCTH;

OKOJIOTHYCCKOT'O BOCIIMTaHU:

c(OPMUPOBAHHOCTh IKOJIOTHYECKOH KYIbTYPHI,
[IOHMMAHHUE BIUSHUS COLUAIBHO-3KOHOMUYECKUX
MPOLIECCOB HAa COCTOSIHUE MTPUPOJAHON U COLIMAIbHON
Cpebl, OCO3HaHHUE INI00aIBHOTO XapakTepa
9KOJIOTHYECKHX MpodIIem;

IUITAHUPOBAHKE U OCYILECTBICHUE NEUCTBUH B
OKpY’Kalollel cpejie Ha OCHOBE 3HAHMUS IieNel
YCTOIUUBOTO PA3BUTHUS YEIOBEUECTBA;

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILUX BpEL,
OKpYy>Karouiei cpene;

yMEeHHE TIPOrHO3UPOBaTh HEOIaronpusTHhIC
9KOJIOTMYECKHUE TIOCIIEACTBUS NIPEANIPUHUMAEMBIX
JIeHCTBUY, NIPENOTBPAILATD UX;

pacIIMpeHNe OIIbITa AEATEIbHOCTU YKOJIOTNYECKOU
HaNpaBJIEHHOCTY;

7) DKOJIOTUYECKOTO BOCITUTAHUSI:

SKOHOMHUYECKHX MPOIIECCOB HA COCTOSIHUE
MIPUPOJIHOM U COLIMAIBHON Cpebl,
0CO3HaHKE TJI00aTFHOTO XapakKTepa
HKOJIOTHYECKUX TIPo0IeM,

OpHUEHTALMs Ha IPUMEHEHHE
MaTeMaTUYECKUX 3HAHUH JIJIsl peleHUs
3a7a4d B 00JIaCTH OKPYIKaroIIeH Cpebl,
IUTAHUPOBAHKE MOCTYIIKOB U OLIEHKH HUX
BO3MOYKHBIX TTOCTEACTBUHN IS
OKpY>Karouiei cpenipl;

HCHHOCTHU HAYYHOT'O IO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKU U
0O0IIeCTBEHHOH MPAaKTHKH, OCHOBAHHOT'O Ha JIHAJIOTe
KYJIETYP, CHOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M UUTATEIIbCKOMN
KYJBTYpPbI KaK CpPE/ICTBa B3AUMOAEUCTBUS MEXKIY JIIOJIbMHU
Y TIO3HAHUS MUDA;

0CO3HaHHE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTh
OCYIIECTBJIATh IPOEKTHYIO U HCCIIEIOBATEIHCKYIO

8) HEHHOCTHU HAYYHOT'O TO3HAHUA:

c(OpMUPOBAHHOCTH MUPOBO33PEHNS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKH U OOLIIECTBEHHON
MPAaKTUKU, TOHUMaHUE MaTEMAaTUYECKOM
HayKH Kak c(hepsl 4eT0BeUeCKOn
JIESITETIBHOCTH, 3TAIOB €€ Pa3sBUTHA U
3HAYMMOCTH JJIS1 Pa3BUTHS IMBUIIN3ALINH,
OBJIAJICHUE SA3BIKOM MAaTEeMAaTHKHU H
MaTeMaTHYECKON KyJIbTypOil KaKk CPEeICTBOM
MTO3HAHUS MHPA,
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ACATCIbHOCTbL UHAUBUAYAJIBHO U B TPYIIIIC. — TOTOBHOCTL OCYHICCTBJIATH HPOCKTHYIO U

HCCIIE0BATEIbCKYIO ACATEILHOCTD
WHIUBHUIYaJIBHO U B TPYTIIE.

B mnmponecce AOCTHXKCHUSA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMbl 110

MaTeMaTuke y  OOydYaloIIUXCSl ~ COBEPIICHCTBYETCS ~ SMOIMOHAIBHBI  HMHTEJUIEKT,
IpernoiararoImuil copMUpPOBaHHOCTH:

caMoperyJIMpOBaHMUs, BKJTFOYAOIIETO CaMOKOHTPOJIb, YMEHHE  [PUHUMATDH
OTBETCTBEHHOCTH 3a CBOE ITOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K SIMOIIMOHAIBHBIM
HN3MCHCHUSAM U IPOABJIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMHM, BKJIIOYAIOIICH CTpEMIIEHHE K JOCTHIKCHUIO LIEJIU U YCIIEeXY,
OINITUMHU3M, HHUIIMATHBHOCTh, YMEHHE JICHICTBOBATH, HCXO/ISl U3 CBOUX BO3MOXKHOCTEIH;
OMIIAaTUH, BKJIIO‘IaIOH.[Cﬁ CIIOCOOHOCTH MOHHUMATH OMOIHOHAJIBHOC COCTOSIHUC JPYIUX,
YYUTBHIBATh €r0 IPU OCYIIECTBICHUM KOMMYHHUKAIMH, CIIOCOOHOCTH K COYYBCTBHIO H
CONEPEIKUBAHUIO;

COIMAJIbHBIX HABBIKOB, BKJIIOYAIOUIUX CIIOCOOHOCTH BBICTPAauBaTh OTHOUICHUS C APYTHMHU

JIFOAbMU, 3a6OTI/ITBC$I, IIPOABJIATb HHTCPEC U pa3pPCUIATh KOH(I)J'II/IKTLI.

B pesynbrare usyuenus ydeOHoro npeamera OVIIn.03 Maremaruka y oOyuarouierocs
Oynyr cdopMupoBaHBl MeTampeAMeTHbIE Pe3yJbTAThl, OTPAXEHHbIE B YHHBEPCAIBHBIX
yueOHBIX JEWUCTBUAX, a HUMEHHO — IIO3HaBaTeJIbHbIE YHHBEpCaJbHbIE Yy4eOHbBIE JEHUCTBUA,
KOMMYHUKATHBHBIC YHHBEPCAJIbHBIE Yy4YEeOHBIC JCHUCTBHA,
y‘-Ie6HI)I€ [IeflCTBI/IFI, COBMCCTHaiA ACATCIIBHOCTD.

MeTaHpe,I[MeTHBIe pe3yiabTaThl OCBOCHUA IPpCAMETA:

PCrYJIIAAITUBHBIC YHUBCPCAJIbHBIC

OCHOBAHHS JIJIsS CPABHEHUsI, KITaCCU(UKAINYT U
0000111EHNS;

—  ONpeIeNsTh LeIH ACATeIbHOCTH, 3a/1aBaTh
napaMeTPhl U KPUTCPUH UX TOCTHIKCHHS,

—  BBIABJISTH 3aKOHOMEPHOCTH ¥ ITPOTHBOPEUHS B
paccMaTpUBaEMbIX SBICHUAX;

— BHOCHUTH KOPPEKTHBBI B ICATCIHLHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM,
OIICHUBATh PUCKH MOCIICACTBHIA
JIeITEeILHOCTH,

— pa3BHBATh KPEaTHBHOE MBIIUICHUE MIPH
pEIICHUH )KU3HEHHBIX MPoOIIeM;

MeranpeamMeTrHble | YHUBepcajbHble yueOHble aeiicTBus (YY) YTouyHeHHbIe YHHBepCaJIbHbIE
pe3yJIbTaThl, ®1rOoC COO yueOHbIe geiicreus (YY)
OTpa’keHHbIE B @OII COO
YHUBEPCAJIbHBIX

Y4eOHBIX

JAeHCTBUAX

OsnaneHune a) 6a30BbIe JOrMYECKHE ACUCTBU: 1) 6a30BbIe JOrUYECKHUE ASHCTBHS:
YHUBCPCAJIbHBIMHU — CaMOCTOATCIIBHO (bOpMyHHpOBaTB u — BBIABJIAATH U XapaKTCPU30BaATh
y4e0HBIMH aKTyaJIM3HpOBaTh MPoOIEMy, paccMaTpUBATh CyIIECTBEHHBIC IPH3HAKH
MO3HABATEIbHBIMU €€ BCeCTOPOHHE; MaTeMaTHYeCKUX 00BEKTOB,
HEUCTBUAMHU: — YCTaHaBIMBATbh CYHIECTBEHHBIN PU3HAK HIH TOHSTHH, OTHOIIEHHH MEX Y

MOHATUSAMH, (OPMYITHPOBATH
OTIpe/IeIICHUS TIOHITHH,
yCTaHaBJIMBATh CYIICCTBCHHBIN
MIPHU3HAK KIIacCU(UKAIIH,
OCHOBaHUS 11 00001IEeHUs U
CpaBHEHHUS, KPUTEPUH
MIPOBOIMIMOTO aHAJIH3A,

— BOCIIPHHUMATbh, (POPMYIHPOBATH U
peoOpa3oBhIBATh CYXKIACHHUS:
YTBEpAHUTEIBHBIC U
OTpULATENIbHbIE, €AMHUYHBIE,
YacTHBIC U O0IINE, YCIOBHBIC,

— BBIABIIATH MAaTEMaTHYCCKUE
3aKOHOMEPHOCTH, B3aUMOCBSI3U U
MPOTHBOpEYHs B (haKTax, TaHHBIX,
HaOJIOICHUSIX U YTBEPIKICHIX,
Npeaiaratb KpUTEPUH IS
BBIIBJICHUS SaKOHOMepHOCTeﬁ H
IIPOTUBOPEYUL;

— JAcJIaTh BBIBOABI C NCIIOJIb30BAHUEM
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3aKOHOB JIOTUKH, A€AYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIOYECHHUH,
YMO3aKJIIOUeHUH [0 aHaJIOTUH;

— NPOBOJUTH CAMOCTOSITEIEHO
JIOKa3aTeIbCTBA MATEMAaTHIECKUX
YTBEpKACHHUH (IPSAMBIE U OT
MPOTHUBHOTO), BEICTPANBATh
apryMeHTaLHI0, IPUBOAUTD
MPUMEpPBI U KOHTPIIPHUMEDBI,
000CHOBBIBATh COOCTBEHHBIE
CYXKJICHUS M BBIBOJIBI;

— BBIOMpATH CIOCO0 peIIeHHs
yueOHOH 3a1aun (cpaBHUBATh
HECKOJIbKO BAPHAHTOB PEILCHHUS,
BEIOMpATh HanOOIee TOIXOISIIIHI
C Y4ETOM CaMOCTOSITEIIEHO
BBIJICTICHHBIX KPUTECPHEB).

0) 6a30BBIC UCCIICIOBATEILCKHAEC ICHCTBHS:

— BJIaJACTh HABBIKAMH yqe6Ho-
HCCJIEI0OBATENIbCKOM U POEKTHOU
JACATCIbHOCTH, HABbIKAMU pa3pCIICHUA
npo0eM;

— CIIOCOOHOCTH ¥ TOTOBHOCTH K
CaMOCTOSATEILHOMY ITOUCKY METOJIOB
peIIeHns MPaKTUIeCKHX 3a1a9, TIPUMCHEHUIO
Pa3IMIHBIX METOJIOB ITO3HAHMUS;

— OBJaJCHHE BUAAMH ICATSIHFHOCTH IO
TIOJTY9ICHHIO HOBOTO 3HAHUS, €T0
HHTEPIPETALNH, IPeoOpa30BaHUIO H
MPUMEHEHHUIO B Pa3JIMYHbBIX YI€OHBIX
CUTyalusdax, B TOM YHCJIC IPpU CO3JIaHUU
y‘-Ie6HI>IX 1 COLMAJIBHBIX TPOCKTOB;

— (opMHpPOBaHHE HAYYHOT'O THIIA MBIILJICHUS,
BIIa/ICHUE HAyYHOU TEPMUHOJIOTHUEH,
KIIFOUCBBIMHU IOHATUAMU U MCTOJAMU,

— CTaBUTh U (OPMYIHPOBATE COOCTBEHHBIE
3a7a9d B 00pa30BaTeIbHON ACATEIIEHOCTH H
JKU3HCHHBIX CHTYaIUsX;

— BBIIBIATH MPUIHHHO-CIICICTBEHHBIC CBSI3U H
aKTyaJIM3HpOBATh 33134y, BEIIBUTATh
TUIIOTE3Y €€ PEUICHHS, HAXOIUTh apTyMEHTHI
JUISL IOKA3aTelIbCTBA CBOMX yTBEPKICHUH,
3a]]aBaTh MapamMeTphbl U KPUTEPUH PELICHUS;

— AaHaJIU3UpOBaTh MOJYUYCHHBIC B XOJI€ PCIICHUA
3aga4uu pe3yjabTaTbl, KPpUTUICCKH OLICHUBATH
HX JOCTOBEPHOCTH, IPOrHO3UPOBATH
W3MEHECHUE B HOBBIX YCIIOBHSAX;

— J1aBaTh OICHKY HOBBIM CUTYaIlHsM, OI[CHHBATH
pHOOPETEHHBIH OIBIT,

— paspaOaThIBaTh IUIaH PEHICHHUS IIPOOIEMBI C
YYETOM aHAIM3a UMEIOIIUXCS MaTepHAIbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

—  OCYILECTBJIATH LIEJIEHAIIPABICHHbIH MOUCK
MepeHoca CpeiCTB U CIIOCOO0B JICUCTBHUS B
nmpodeccnoHabHY0 Cpeay;

— YMETH NEPCHOCUTH 3HAHUA B ITO3HABATCIIBHYIO
U TIPaKTHYECKYI0 001aCcTH
JKU3HEACSATEIBHOCTH;

— YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX
IpeIMETHBIX o0JIacTei;

2) 6a30BbIC HCCIIECIOBATECIILCKHC

JNEHCTBUS:

— HCIIOJIL30BaTh BOMPOCHI KaK
HCCIIEI0OBATEIbCKUHA HHCTPYMEHT
MO3HaHuUs, HOPMYIUPOBATH
BOIPOCHI, (QUKCHUPYIOIUE
NPOTUBOpPEYHE, MpodIeMy,
yCTaHaBJIMBATh HCKOMOE H IaHHOE,
bopMHUpOBATH THIIOTESY,
apryMEeHTHPOBATh CBOIO MMO3UIIUIO,
MHEHHUE;

— -[POBOJIUTH CAMOCTOSITEIIHLHO
CIUIAHUPOBAHHBII IKCIIEPUMEHT,
HCCIICIOBAHKE TI0 YCTAHOBJICHHUIO
0COOEHHOCTEN MAaTEMAaTHYECKOTO
o0beKTa, BJICHHUSI, Ipoliecca,
BBISIBICHUIO 3aBHCUMOCTCH MEX Iy
00BEKTaMH, SBJICHUSIMH,
MpoIeCCcamMu;

— CaMOCTOSITEILHO OPMYIHPOBATH
000011IEHNS ¥ BBIBOJIBI IO
pe3yJibTaTtaM MpOBEJCHHOTO
HaOJIIOIEHUs, MCCIIEAOBAHNS,
OLIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTATOB,
BBIBOJIOB ¥ 0000IIEHHIA;

— IPOTHO3UPOBATH BO3MOKHOE
pa3BUTHE IpoIlecca, a TAKKE
BBIIBUTATH TPEAIOJIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.
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— BbIABUI'aTb HOBBIC UACH, IpEAJIaraTb
OPHUTMHAJIBHBIC ITOAXOABI U PEIICHUNA

— CTaBUTb HpOGHeMH 1 3aga494, JOITYyCKAIIne
AJIBTCPHATUBHBIC PCIICHUA,

B) paboTa ¢ mH(pOopMaIHei:

— BJIAQJICTh HABBIKAMH MOIyYCHHU HHPOPMALIH
U3 HCTOYHUKOB Pa3HBIX THIIOB,
CaMOCTOSITENIBHO OCYIIECTBIIATE ITOUCK,
aHaJIM3, CUCTEMATU3aIMI0 M HHTEPIIPETALIUIO
nH(opManuK pa3IMYHBIX BUIOB U (GOPM
NPe/ICTABIICHUS;

— cO03/1aBaTh TEKCTHI B PA3IMYHbIX popmarax c
Y4eTOM Ha3HaueHHs MH(pOpMaLuK U LeJIeBOr
ayIUTOpPUH, BEIOUPAst ONTUMAIIBHYIO (OPMY
NPEICTaBICHHUS U BU3YaIH3allHy;

— OLCHUBATH JOCTOBEPHOCTD, IETHTUMHOCTb
UH(POPMALUH, €€ COOTBETCTBUE IIPABOBEIM H
MOPAJIBHO-3THYECKUM HOpMaM;

— WCIONB30BATh CPEACTBA HHPOPMALMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJIOTHH B peuicHun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX 1
OpraHM3alOHHBIX 3324 C COOJII0ICHUEM
TpeOOBaHUIT SPrOHOMHKH, TCXHUKH
0€30IaCHOCTH, TUTHCHBI,
pecypcocOepexeHus], MPaBOBBIX M STUYECKUX
HOPM, HOpM HH(OPMAIIMOHHON
0€e30IaCHOCTH;

— BIIAJICTh HABBIKAMH PACIIO3HABAHHS M 3aILIHTHI
uHPOpPMAINH, HHPOPMATMOHHOM
0€30MacCHOCTH JIMYHOCTH.

3) paborta ¢ uapOpMAITHE:
-BBISBIIATH Ae(OUIUTH HH(OPMAIIHH,
JaHHBIX, HEOOXOIUMBIX JJI OTBETA
Ha BOIIPOC U YIS PELICHHMS 3a1a4H;
-BBIOMpaTh UH(OPMALIUIO U3
HCTOYHHUKOB Pa3JINYHBIX THIIOB,
aHaJIM3UPOBATh, CUCTEMAaTH3UPOBATh
U MHTEPIIPETUPOBATH HHOpMALIUIO
pa3nuuHBIX BUIOB U Gopm
MIPE/CTaBIICHUS;

-CTPYKTYpHPOBaTh HH(OPMALIHIO,
NPENCTaBIATE €€ B Pa3IMYHBIX
(hopmax, HIUTIOCTPHUPOBATH
rpadudecku;

-OLICHHUBATh HaJISKHOCTh
UH(OPMALIUH IO CAMOCTOSTEIBHO
c(OpPMYIMPOBAHHBIM KPUTEPHUSIM.

OsBnanenue
YHUBEpCaIbHBIMU
KOMMYHHUKATUBHBIM
U JEUCTBUSIMH:

a) oOIeHue:

—  OCYILECTBJIATH KOMMYHHKAIIH BO BCEX
cepax KHU3HHU;

— pacro3HaBaTh HeBepOaJbHBIE CPEJICTBA
o01eHNs1, MOHUMATh 3HAUE€HHE COLMAIIbHBIX
3HAKOB, PaCcIO3HaBaTh MPEAOCHIIKH
KOH(IMKTHBIX CUTYallMi M CMATYaTh
KOH(ITUKTHI;

— BJIAJETh Pa3IMYHBIMU CIIOCOOAMH OOLICHHS U
B3aUMOJCHCTBHS;

— apryMeHTHPOBAaHHO BECTH AUAJIOT, YMETh
CMATYaTh KOH(IJIMKTHBIC CUTYaLIH;

— Ppa3BEepHYTO W JIOTMYHO M3J1araTh CBOI TOUKY
3pEHUS C UCIIOIb30BAaHUEM SI3BIKOBBIX
CPEJ/CTB;

1) oOmenue:

— BOCIIPHHUMATh U (HOpMYIHUpPOBATh
CYXKOCHUA B COOTBETCTBHUHU C
YCIoBUsAMU W LEIAMU O6HICHI/IH,
SICHO, TOYHO, I'PaMOTHO BbIpAXKaTb
CBOIO TOYKY 3pCHHSA B YCTHBIX H
IINCBbMCHHBIX TCKCTAaXx, JaBaThb
MOSCHEHUST TI0 XOJYy peIICHHS
3aJ1a9H, KOMMCHTHPOBATh
TIOJTYYCHHBIA PE3yJbTaT;

— B Xoie OOCYXJIEHHUs 3aJaBaTh
BOTIPOCHI o CYIIECTBY
o0cyX1aeMoil TeMbl, MPOOIEMBI,
pemaeMoi 3aiayd, BbBICKA3bIBaTh
nacu, HaIlCJICHHBIC Ha IIOHUCK
peuicHus, COIIOCTAaBJIATH CBOHU
CYXIEHHS C CYXICHHUAMHU IPYTHX

Y4aCTHUKOB JIAajora,
00OHapyKUBaTh pasznmdue u
CXOJCTBO IO3ULUH, B KOPPEKTHOU
dopme (hopmynHEpoOBaTH
pa3zHoTraacusi, CBOM BO3PAKEHUS;

— TPEICTaBIATh PE3yIaBTATHI
pelleHus 3aJadd, SKCICPUMEHTa,
HCCIICIOBAHUS, TIPOEKTA,

CaMOCTOSATENIFHO BEIONPATh hopmat
BBICTYIIVICHHUA C Y4YE€TOM 3aja4
NpEe3eHTallud H  0COOCHHOCTEH
ayJIUTOPUU.

0) coBMeCTHasI IeATENHHOCTD:

2) COBMECTHAs AEATEIBHOCTB!
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— TMOHMMATbH U UCHOJIb30BaTh NPEUMYILECTBA
KOMaHIHOW ¥ WHIMBUYaITLHOW paboTHI;

— BBIOMpATh TEMATUKY U METOJBI COBMECTHBIX
JIEHCTBUH ¢ yI4ETOM OOIINX MHTEPECOB U
BO3MOYKHOCTEH Ka)KJIOTO WIeHA KOJUICKTHBA;

— TIPUHUMATH IIEJH COBMECTHOH IeATeIEHOCTH,
OpPTaHMU30BBIBATh U KOOPIUHUPOBATH
JIeHcTBUSA 10 ee JOCTIKEHHUIO: COCTABIATh
IU1aH JEHUCTBUI, pacipeaesiTh POJH ¢ y4eTOM
MHCHHI YYaCTHUKOB 00CYKIaTh Pe3yJIbTaThl
COBMECTHOI paboTHI;

— OLEHMBATh Ka4eCTBO CBOETO BKIAJa U
Ka)XIOTO Y9aCTHHKA KOMaHIBI B OOIITHIA
pe3yIbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM;

— TpeayaraTh HOBBIE MPOEKTHI, OLICHUBATE HIICH
C TIO3UIH HOBHU3HBI, OPUTHHAIEHOCTH,
MIPaKTUYECKON 3HAYMMOCTH;

— KOOPIMHHUPOBATH U BHITIOJIHATH paboTy B
YCIOBUSAX pEabHOr0, BUPTYAJIBHOTO U
KOMOUWHHPOBAHHOTO B3aUMO/ICHCTBHUS;

— OCYHIECTBJIATH MO3UTHUBHOC CTPATCTUYCCKOC
TMOBEACHUEC B PA3JIMYHBIX CUTYyallUAX,
MPOSIBJIATH TBOPUECTBO M BOOOpaKeHUE, OBITH
WHUIIUMAaTHBHbBIM

— IIOHUMATh u
MpeuMyIliecTBa  KOMaHJIHOW |
WHAWBUAYyaIbHOW  paboOTBl  mpH
peleHnH Y9eOHBIX 3amad,
MPUHUMATh  [eJb  COBMECTHOI
TIESITeTTHHOCTH, TUTaHUPOBATh
OpTaHU3aAINI0 COBMECTHOH paboTHI,
pacnpenensiTh BUJIBI pabor,
JIOTOBapHBaThCS, o0cyXaath
mporecc M pe3yabTaT paboTHl,
0000IIIaTh MHEHUS HECKOJBKHUX
JIIOJIeH;

— y4acTBOBAaTh B IPYNIIOBBIX hopmax
pabotel  (oOcyxknmeHus, oOMeH
MHEHHH, "MO3TOBBIE MTYpMBI" U
WHBIC), BBHIIONHATH CBOIO YacCTh
paboTBl W KOOPIWHHPOBATH CBOU
IEHCTBUSA € JIPYTUMH YICHAMH

HCIIOJIB30BAaTh

KOMaH[bl, OLEHHBATh KadeCTBO
CBOETO BKJIaJAa B OOIIUII HPOXYKT
1o KPUTEPUSM,

c(hOpMyYITHPOBAHHBIM y4aCTHUKAMHU
B3aNUMOICUCTBHS.

Osnanenne
YHHUBEPCaITbHBIMHI
PETYISATHBHBIMH
JNEeUCTBUSIMU

a) cCaMOOpTraHU3aIIHsL:

— CaMOCTOSITETIHHO OCYIICCTBIATh
MIO3HABATEIFHYIO JEeSITeIBHOCTD, BBIBIAT
poOJIEMEBI, CTaBUTH U (POPMYITHPOBATH
cOOCTBEHHBIC 331a4H B 00pa30BaTeIFHON
JIESTeTPHOCTH U )KU3HCHHBIX CUTYAIIHSX;

— CaMOCTOATCIbHO COCTABJIATH IJIaH PECHICHUSA
MpOoOGJIEMBI ¢ YY€TOM MUMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U
MIpEeANOYTEHUN;

— JaBaTb OLUCHKY HOBBIM CUTYyaAIIUIM;

— pacmupsaTh paMKd y4eOHOTo IpeaMera Ha
OCHOBE JIMYHBIX MIPEIIIOYTCHUIH;

— JIe’aTh OCO3HAHHBIA BBIOOD,
apryMeHTHPOBaTh €ro, OpaTh
OTBETCTBCHHOCTH 32 PEIICHHE;

— OLICHWBATH NPUOOPETCHHBIN OIIBIT;

— cmocoOcTBOBATH (POPMUPOBAHUIO U
IIPOSABJICHUIO IIUPOKOU IPYIAULIMY B Pa3HBIX
00J1acTAX 3HAHUWH, TOCTOSHHO MOBBIIIATH CBOU
00pa30BaTeNbHBIN U KYJIBTYPHBIH YPOBEHb;

1) camooprasnu3arus:

— COCTaBJIITh  IUIAH,  QJTOPHTM
peLICHHUS 3a1a9n,
— BBIOMpaTh Cmoco0 pemeHus ¢

YUETOM HMEIOIINXCS PECcCypcoB M
COOCTBCHHBIX BO3MO)KHOCTEH,

— apryMeHTHPOBATh u
KOPPEKTUPOBATH BapHUaHTHI
pelmleHHd ¢ y4eTOM  HOBOW
nHdopmanum.

6) CaMOKOHTPOIIb:

— HaBaThb OLUCHKY HOBBIM CUTYyaIlUsIM, BHOCHUTDH
KOPPEKTUBBI B ACATCIbHOCTD, OIICHUBATH
COOTBETCTBHE PE3YJIbTATOB LETISAM;

— BJIAQJICTh HABBIKAMH [103HABATEIBHOM
pedIieKcHi Kak OCO3HaHMS COBEPIIAEMBIX
JIEWCTBHH M MBICITMTENIBLHBIX TIPOLIECCOB, HX
Pe3yJIbTaTOB U OCHOBAHMIA;

— HCIOJIB30BAaTh IMTPUEMBI pe(pHeKCI/II/I JUIA
OIIEHKH CHTYyalllH, BEIOOpA BEPHOTO PEIICHUS;

— YMETH OLCHUBATH PUCKHU U CBOCBPEMECHHO
IIPUHUMATh PCHICHUA 110 UX CHUKCHUIO,

— B) DMOIMOHAILHBIA UHTEIIEKT,
Hpenoaralomui copMUpOBaHHOCTS!

— €CaMOCO3HaHUS, BKIIOYAIOLIET0 CIIOCOOHOCTD
MIOHMMATh CBOE SMOLIMOHAJIBHOE COCTOSIHHUE,

2) CaMOKOHTPOJIb:

— BIAJETh HaBbLIKAMU
MMO3HABATEILHOW pedaeKcHn Kak
0CO3HaHHUS COBEpPIIAEMBIX
NeHCTBHI H MBICIATEIBEHBIX
TIPOIIECCOB, X pe3yIbTATOB,
BIIAJIETH criocobamu
CaMONPOBEPKH, CaMOKOHTPOJIS

rpoiiecca U pe3yJsibTara pPelIeHHs
MaTeMaTUYeCKOM 3a/1a4u;
—PEBUJIETh TPYAHOCTH, KOTOpbIE
MOTYT BO3HUKHYTh NpPHU PEHICHUU
3aJlaul, BHOCHUTH KOPPEKTHUBBI B
JIeSITETLHOCTh Ha OCHOBE HOBBIX
00CTOSATENLCTB, JIaHHBIX,
HaWJCHHBIX OIIUOOK, BBISBICHHBIX
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BUJICTH HANIPABIICHUS Pa3BUTHS COOCTBEHHOU
IMOIMOHATEHOH cephl, OBITH YBEPEHHBIM B
ceOe;

— CaMOperyJINpOBaHU, BKIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE TPUHAMATH
OTBETCTBEHHOCTH 32 CBOEC ITOBE/ICHHE,
CHIOCOOHOCTH aJaNTHPOBATHCS K
SMOIUOHAIEHBIM U3MCHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITh OTKPBITBIM HOBOMY;

— BHYTPCHHCH MOTHBAIIMH, BKIFOYAIOIICH
CTpEMIICHHUE K JOCTIIKCHHIO IEJIU U YCIIEXY,
ONTUMU3M, UHUIIHATUBHOCTD, YMCHUE
JICHCTBOBATh, HCXOJIS U3 CBOUX
BO3MOKHOCTEH;

— DMIIATHH, BKIFOYAIOMIEH CIIOCOOHOCTh
MTOHNMATDH HMOIMOHAIEHOE COCTOSHHE
JIPYTUX, YIUTHIBATH €TO MIPH OCYIIECTBICHUH
KOMMYHHKAIIHH, CIIOCOOHOCTB K COTYBCTBHIO
U CONECPEKUBAHUIO;

— COIHAJIbHBIX HABBIKOB, BKIIIOUAKOIIHUX
CIOCOOHOCTH BBICTPAMBATh OTHOIICHHUS C
JPYTHMH JIFOIbMH, 3200 TUTHCS, IPOSIBISTH
HHTEPEC U pa3peniaTb KOHPIUKTHL,

TPYAHOCTEH;

— OLICHHMBATh COOTBETCTBHE
pesynprata ILeIH U YCIOBHSAM,
OOBACHATH NPHYHHBI TOCTIIKCHHS
WM He JOCTH)KCHHS Pe3yJbTaToB
JeATEeIbHOCTH, HaXOIUTh OIIHOKY,
JaBaTh OLEHKY IPUOOPETEHHOMY
OTIBITY.

T') IPUHATHE Ce0sl U IPYTUX JIIOACH:

— TNpUHUMAaTh ce0sl, MOHMUMasi CBOM HEJOCTATKU
U JIOCTOUHCTBA,;

— TPUHUMATH MOTHUBBI U apT'yMEHTBI IPYTHX
JFoJIell PU aHaJIN3e Pe3yIbTaToB
JeATeIbHOCTH;

— TpH3HABATh CBOE MPABO U MIPABO IPYrUX
JIIOJICH Ha OIIHNOKM;

— pa3BHBaTh CHOCOOHOCTH MOHUMATH MUP C
MO3UIMH IPYTOTO YeJIOBEKa.

3) npuHsTHSA ceOs M IPYTUX JFOCH:

— IOHUMATh u HCIIONb30BaTh
NpeUMyIIecTBA  KOMAaHAHOH W
WHIVBHIYaJIbHON  paboTel  TpH
pelIeHn: y4eOHbIX 3a/1ad,

— NpUHUMAaTh  [EJIb  COBMECTHOM
JIeSITEIIbHOCTH, IUTAaHUPOBATh
OpraHHU3aIiI0 COBMECTHOM pabOTHI,
pacnpenensrTh BUJIbI pabor,
JIOTOBAapHUBAThCH,

— 00CyXJaTh TPOLECC U pe3yJbTar
paboTHI, 0000111aTh MHCHHS
HECKOJILKHUX JIFOJICH;

— y4acTBOBATh B IPYNIIOBBIX (hopmax
pabotel  (oOcyxknmeHus, 0oOMeH
MHEHUH, "MO3roBbl€ IITYpMBI" H
HHbBIE),

— BBITIOJIHATE CBOIO 4acTh PabOTHI U
KOOPAWHUPOBATH CBOM JEHCTBHA C
JPYTHUMH YIEHAMHU KOMaH/Ibl,

— OLIEHMBATh KaYeCTBO CBOETO BKJIA1A
B OOLIMH MPOAYKT TI0 KPUTEPHUSIM,
c(hOpMYJIHPOBAHHBIM YYaCTHUKAMH
B3aUMOJEHCTBUSL.

OcBoenune yuebHoro npeamera OVYIIn.03 Martematuka crnocoOCTByeT (HPOpMHUPOBAHUIO
00IIMX KOMIIETCHIM:

OK O01. BeiOupars crnocoObl pemeHus 3anad NpodecCHOHAIbHOU J1eATEIbHOCTH
NPUMEHHUTEIBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. HMcnonp30BaTb COBPEMEHHBIE CPEJICTBA IOMCKA, AHAIW3a W WHTEPHpPETALMH
uHpopMalu, 1 UHPOPMAIIMOHHBIE TEXHOJIOTUHU JJISi BBIMOJHEHUS 3a7ay MpogecCHOHATHLHON
JeSITEIbHOCTH;

OK 03. [TnanupoBaTh U peam30BbIBATh COOCTBEHHOE MPO(PECCHOHATBHOE U INYHOCTHOE
pa3BUTHE, TPEIIPUHUMATEIBCKYIO JIE€ATEIbHOCTh B MpPOQecCHOHANbHON cdepe, UCIOIb30BaTh
3HaHUS 10 NPaBOBOM U (PMHAHCOBOW I'PaMOTHOCTH B PA3JIMYHBIX KU3HEHHBIX CUTYaIUsX;

OK 04. 3¢ddexTrBHO B3aMOIEHCTBOBATH U Pa0OTATh B KOJIEKTUBE U KOMAH/IE;
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OK 05. OcymiecTBiasATh YCTHYIO M IHCBMEHHYI0 KOMMYHHUKALMIO Ha rOCyAapCTBEHHOM
s3pike Poccuiickoit Deepannu ¢ yaeToM 0COOCHHOCTEH COMAIBHOTO M KYJIbTYPHOTO KOHTEKCTA;
OK 06. IlposBiasATh TIpakJIaHCKO-NIATPUOTUYECKYIO MO3ULUIO, JEMOHCTPUPOBAThH
OCO3HAHHOE TIOBEJICHUE Ha OCHOBE TPAIUIIMOHHBIX POCCUHCKUX JTyXOBHO-HPAaBCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C YYETOM T'apMOHM3ALMM MEXHAIIMOHAIBHBIX U MEXKPEIUTHO3HBIX

OTHOUICHUH, TPUMEHSTH CTaHAaPThl aHTUKOPPYIIIHOHHOTO ITOBEJICHUS;
OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKPYKAIOIIEH Cpeabl, PECypcocOEpereHHUIO,

OPUMEHATh 3HAHUSA OO0 M3MEHEHUH KIMMaTa,
3 PEKTUBHO ACHCTBOBAThH B UPE3BBIYANHBIX CUTYALIUsX;

IMPHUHIUIIBI

6epe>1<nHBoro IIpOU3BOJICTBA,

OK 08. Hcrnonb3oBath cpeacTBa PU3MUESCKOW KYJIBTYPHI JIJIi COXPAaHEHUS U YKPCTICHUS
3JI0pOBBsI B Tpo1iecce MpohecCHOHATBEHON AEATEIILHOCTH U TOJIepKaHMs HEOOXO0AUMOTO YPOBHS
(bu3n4ecKoil MoAroTOBIEHHOCTH;

OcBoenne yuebHoro mnpeamera OVYIIm.03 Marematnka TOMKHO CIIOCOOCTBOBATH
(bopMHpoBaHUIO NPO(ecCHOHATBHBIX KOMIIETEHIMIA!

IIK 1.1. BpinonHATh KOMILIEKC PabOT MO MOATOTOBKE K OYpEHHI0O M IO OKOHYAaHUU
OypeHust HePTAHBIX U ra30BbIX CKBAXKHH.

[1K 1.2. BbInosHATh KOMIUIEKC paboT 110 OypeHuto, KPEIIEHUIO, UCTIBITAHUIO U OCBOEHUIO
HE(PTSIHBIX U Fa30BbIX CKBAYKUH.

[IK 3.2. IIpou3BoAUTh TEXHUYECKOE OOCIYKHBAHHUE arperaroB, CUCTEM, MEXaHU3MOB
OYypOBBIX YCTAaHOBOK 3KCILUTYaTallHOHHOT'O U TIIyOOKOTO pa3BeA04YHOro OypeHus Ha He(Thb U ras.

I[IK 3.5.

OdopmisaTs

TEXHOJIOTMYECKYI0 U
00CITy’)KUBAaHUIO U SKCIUTyaTalui OypoBOTO 000PY10BaHMSL.

TCXHUYCCKYIO JOKYMCHTALUIO 110

CoorHomenue o0mmx kommnerenuuii ®I'OC CIIO 21.02.02 Bypenune HeQTAHBIX U
ra3oBbIX CKBaKHH, JUMYHOCTHBIX Pe3yJIbTATOB M MeTAINPeIMEeTHBIX Pe3y/1bTaTOB

O0mue KOMNeTeHIUU
®dIocC CHo 21.02.02

JIM4HOCTHBIE Pe3yJIbTaThl
®OII COO

Meranpeamernbie pe3yabrarsl @OII COO

OK 01. Beibupats crmoco0Obt

00IIIeCTBEHHOH MTPAKTHUKH,

— IOHMMaHUE MaTeMaTHYeCKON
HayKu KaK ctepst
YeJIOBEUECKOH AesTETbHOCTH,
9TallOB  €e  pasBUTHUSA W
3HAQYUMOCTH JJIsl Pa3BUTHSA
LIMBHIIN3ALNY,

1) 6a30BBIC JTOTHUCCKHEC JCHCTBYS:

8) LEHHOCTH HAy4YHOTO
pelIeHus 3a1a4q HO3HAHMS: —  BBIIBIATH M XapaKTEPH30BaTh CYIICCTBEHHBIC
po¢eCCHOHATBHOM TIPU3HAKH MaTeMaTHIeCKUX 00BEKTOB,
— c(OpPMHPOBAHHOCTH . N
JeSITeTbHOCTH MMOHATUH, OTHOIICHWH MEXIy IOHATUSIMH,
MHPOBO33PEHUS, N
MIPUMEHHUTEIBHO K (dbopMynHpoOBaTE  ONpEACTCHUS  HOHSTHIA,
) COOTBETCTBYIOIIETO .
Pa3ITUYHBIM KOHTEKCTaM; YCTaHABJIMBAaTh  CYIIECTBEHHBIM  TPU3HAK
COBPEMEHHOMY YPOBHIO
KITacCU(UKAIUU, OCHOBAHHUSI 17151 0000IICHHS 1
pa3BUTHSA HAyKU u

CPAaBHEHMsI, KpUTEPUHU IIPOBOJAUMOIO aHAJIN3A;
BOCIIPHHUMATb, (bopMyIHpoBaTh U
peoOpa30BbIBATE CYXKICHHS: YTBEPAUTEIBEHBIC
U OTpULATENIbHbIE, €IUHUYHBIE, YacCTHbIE U
o01ire, yCIOBHEIE,

BBISIBJISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH,
B3aMMOCBSI3M W TPOTHBOPEYUs B (aKTax,

JaHHBIX, HAONIONEHUAX W YTBEPXKICHUSIX,
— OBJIajIeHHE SI3BIKOM

npeanaratb  KPUTEPUH UL BBISIBICHUS
MaTeMaTHuK! u o .

. . 3aKOHOMEPHOCTEH M MIPOTHBOPEUHIA;
MaTeMaTHYeCKOH KyIbTypoi
— JenaTh BBIBOJBI C HCIOJB30BAaHHEM 3aKOHOB
KaK CpeICTBOM IO3HAHUSA
- JIOTMKH, JEAYKTHUBHBIX ¥  HHIYKTHUBHBIX
¢l ~ v

YMO3aKIIIOYeHU, YMO3aKIIOUeHU I 1o
—TOTOBHOCTh  OCYIIECTBISITH

aHAJIOTUH;
MIPOEKTHYIO u

— TPOBOAWTH CAMOCTOSITENIFHO JOKa3aTebCTBA

HCCIIE0BATEIbCKYIO M

MaTeMaTHYeCKHX YTBEP)KACHUH (IpsIMble U OT
JIeSITeIbHOCTD

MIPOTUBHOTO), BBICTPAaUBATh AaAPryMEHTAIHIO,
UHAVUBUAYAJIBHO U B TPYIIIE.

NPUBOANUTh IPHUMEPBl U  KOHTPIPUMEPHI,

000CHOBBIBAaThH
BBIBOJIBI;

BBIOMpATH crocod pemieHus y4eOHOH 3amadn
(cpaBHHBAaTH HECKOJBKO BAapHAHTOB PEIICHHS,
BEIOMpaTh Hamboliee MOIXOIAMIMHA C YYeTOM

cOOCTBEHHBIE CYyXKACHUA U
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CaMOCTOATCIIBHO BbIJICIICHHBIX KpI/ITepI/ICB).

2) 6a30BbIC UCCIIEIOBATEIILCKHIE JCHCTBYS:

HCIIOB30BaTh BOIIPOCHI Kak
HCCIIEIOBATENECKUH  MHCTPYMEHT —IO3HAHMS,
(hopMyIHpOBaTE  BOMIPOCH, (PHUKCHpYIOIIHE
NPOTHBOpEYHe, TNPoOiIeMy, YCTAaHABIUBAThH
HCKOMOE W JaHHOe, (OpMHPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MMO3HULIUI0, MHEHHE;

MIPOBO/IUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN

9KCIIEPUMEHT, UCcreI0BaHNue o
YCTaHOBIICHUIO ocobeHHOCTEH
MaTeMaTH4eCKOro 00beKTa, SIBJICHUS,

Ipolecca, BBISBICHUIO 3aBUCHMOCTEH MEXAY
00BEKTaMH, SIBICHUSIMH, IPOLIECCAMH;
CaMOCTOATENFHO (HOPMYyITHUPOBAThE 0000IICHNUS
U BBIBOABI IO PpE3yJIbTaTaM IIPOBEIECHHOTO
HaONMIONEHUS,  WCCIENOBaHMS,  OIECHUBATH
JOCTOBEPHOCTh  IMOJYYEHHBIX PE3yIbTaTOB,
BBIBOJIOB M 0000IIECHMUI;

HPOTHO3UPOBATH BO3MOXKHOE pasBuTHE
Mpo1ecca, a TaKKE BbIABUTATh NPEATIOJIOKCHUA
0 €TI0 PAa3BUTHHU B HOBBIX YCJIOBUIX.

OK 02  Hcnomns3oBaTh
COBpEMEHHBIC cpeacTBa
MOUCKA, aHanm3a u
HHTEPIPETALUH
“HpOpMAINH, u
uH(pOopMaIMOHHbIE
TEXHOJIOTUHU JUTst
BBITTOJTHEHHS 3ajaq
poheCCHOHATBHOMI
JeATEeIbHOCTH;

OBnazieHHe YHUBEPCAIBHBIMH TI03HABATEIbHBIMU
IEUCTBUSIMU:

3) pabota ¢ nHGOpMAaTHEH:

BBELABILATh AePUINTH WHPOPMAINH, TAHHBIX,
HEOOXOIUMBIX UL OTBETa Ha BOMIPOC M IS
peIIeHNs 3a1a49u;

BEIOMpaTh HMHGOPMAIMI0O M3 HCTOYHHKOB
Pa3IMYHBIX THUIIOB, aHAITM3UPOBATh,
CHCTEMaTH3UpPOBAaTh M  HMHTEPIPETHPOBATH

UHOOpPMALMIO Pa3IMYHBIX BHAOB U  (opM
HPEJICTaBICHHS;

CTPYKTYpHpPOBaTh HH(OpMALINIO, TPECTABIISATH
ee B pasMuHbIX (OopMax, WIUIIOCTPUPOBATH

rpaduvecku;
— OUCHHUBAaTh HAACKHOCTH HHOOPMALUH 110
CaMOCTOSTEIBHO chOpMyITMPOBAHHBIM
KPHUTEPHUSIM.
6) TPyZOBOTO BOCIIUTAHHS: OBnajcHUe YHUBEPCAIbHBIMU  PEryJISTHBHBIMH
OK 03 [IInanupoBaTb H ) Py N y P ety
TOTOBHOCTB K Tpyay, | AeHCTBUAMM:
peanu30BBIBATH
OCO3HaHMe uennoctu | 1. camoopranmsanus:
cOOCTBEHHOE 6
oIooust —  COCTaBIIATH IUIAH, aJITOPUTM PELICHHS 33/1a41
npo¢eCCHOHATBHOE u TPy ’ 5 ’ 5 p P AlasH,
JIYHOCTHOE passuTHe, MHTEpEC K PasIMYHBIM | —  BbOUpaTh  cmocob  pemeHns c6 yueToM
M I HOHABHOM
e NPHHAMATENCKYIO cepa podeccuoHaIbHO MMEIOIIMXCA ~ PECYPCOB M COOCTBEHHBIX
rp— B JIEATENLHOCTH, CBASAHHBIM C BO3MOXKHOCTEH,
npodeccHonaNBHON  chepe, MaTeMaTHKOu u ¢ | — aprymemTnposatb  H KOPPEKTHPOBATH
HCIIOJIb30BAaTh 3HAHHUS IO TIpUNIOKCHUAMH, BapuaHThl ~ pCIICHWHW C  y4YCTOM  HOBOU
NpaBoBOH W (HHAHCOBOI ymenne coBepuIath nH}opManum.
IPAMOTHOCTH B pAsIHYHBIX OCO3HaHHBIN BHIOOp Oyymieit | 2) caMOKOHTDOJIb:
pod)eccCun 1 peann3oBhIBATh | —  BIAIETh HaBbIKaMHU TIO3HABATEJILHON

JKU3HCHHBIX CUTYallusX;

COOCTBEHHBIC KM3HCHHBIC
IUTaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K
MaTeMaTNu4€CKOMY
00pa3oBaHUIO u
caM000pa30BaHUIO Ha

MPOTAKCHUU BCeH JKHU3HHU,

pediiekcuu  Kak OCO3HAHHS COBEPIIACMBIX
JIEUCTBUII W MBICIUTEIBHBIX MPOIECCOB, X
pe3yJabTaToB, BJIAJIETh criocobamu
CaMOIIPOBEPKH, CAMOKOHTPOJS Mpolecca u
pe3yJbTaTa pelieHusl MaTeMaTH4YeCcKOM 3a/1a4u;
MpPEABUJIETh TPYAHOCTH, KOTOpPbIE MOTYT
BO3HUKHYTh IIPU PELICHWHM 3aJa4d, BHOCHUTH
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TOTOBHOCTL K  AKTUBHOMY

KOPPEKTUBBI B ACATCIILHOCTL HAa OCHOBC HOBBIX

Y4acTHIO B penIeHnn 00CTOSATENbCTB, JAHHBIX, HAMICHHBIX OIIHOOK,
MIPAKTHICCKIX 3a7a4 BBISIBJICHHBIX TPYIHOCTEM;
MaTeMaTHYECKOMH — OLEHWBATh COOTBETCTBHE pe3yNbTaTa el U
HaTPaBJICHHOCTH; YCIIOBHSM, OOBACHATH NPHYUHBI JTOCTIKCHUS
WIN HE JIOCTHIKCHUS pe3yIbpTaToB
NEeSTeIbHOCTH, HAaXOIOWTh OIINOKY, [aBaTh
OILICHKY MPHOOPETEHHOMY OIIBITY.
OK 04. D¢ddexTrBHO
. 8) LIEHHOCTU HAy4YHOTO OgnaacHue YHHUBEPCATbHBIMU
B3aMMOJCHCTBOBATh U .
MO3HAHMS: KOMMYHUKATUBHBIMU JEHCTBUSIMHU:
paboTaTh B KOJIICKTHBE U
KOMALIE: — ¢(hOpMHUPOBaHHOCTD 1) obmenue:
’ MHUPOBO33PEHUS, —  BOCIIPHUHUMATH B ()OPMYIIUPOBATH CYXKICHUS B
COOTBETCTBYIOIIETO COOTBETCTBUM C YCJOBUAMH M  LEISIMHU
COBPEMEHHOMY YPOBHIO oOImIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh
pa3BUTHA HayKH u CBOIO TOUKY 3pEHHS B YCTHBIX M MICEMEHHBIX

0O0IIIeCTBEHHOH MTPAKTHKH,
MOHNMaHUE MaTeMaTHIeCKON
HayKH Kak chepsl
YEJI0OBEUECKOM eI TETLHOCTH,
9TallOB €€  Pa3BUTUS U
3HAYMMOCTH [JUISI Pa3BUTHUSA
LMBUJIN3ALIHY,

OBJIa/ICHUE SI3BIKOM
MaTeMaTUK! u
MaTeMaTHYECKON KYyJbTypOil
KaK CpEICTBOM MO3HaHHMSA
MHpa,

TOTOBHOCTB  OCYIIECTBIATH
MPOEKTHYIO u
HCCIIE0BATEIBCKYIO
JIeSITeTIBHOCTD
MHIVBHUIYAIIBHO U B TPYIIIE.

TEKCTaX, aBaTh MOSICHEHNUS 110 X0y PEIICHHS
3aja4d, KOMMEHTHPOBATh  MOJYyYEHHBIH
pe3ynbTar;

— B Xome oOCyXAeHHS 3aJaBaTh BOIPOCHI IO
CYIIECTBY OOCYXKIaeMON TEeMBI, MPOOJIEMBI,
pemaeMoi  3amayd, BBICKa3bIBaTh  HUJEH,
HalleJICHHbIE Ha TIOUCK pereHus,
COIIOCTAaBNIATh CBOM CYXJIEHHS C CYXKICHUSIMHU
JpYTUX YYacTHHKOB JAWanora, oOHapy>KUBaTh
pas3yudgue U CXOJCTBO MO3HIHH, B KOPPEKTHOH
¢dopme GopMyIHpOBaTH Pa3HOIIACHS, CBOH
BO3PAKEHHUS;

—  TIPEACTaBIATH PE3YNbTAaThl PELICHUS 3a/aduu,
9KCIIEPUMEHTa,  HCCIECOOBAaHMA,  IPOEKTa,
CaMOCTOSITEIHHO BBIOMpATh ¢dopmar
BBICTYIIJICHUS C YUETOM 3ajjay MPe3eHTalluu U
0COOEHHOCTEH ayTUTOPHH.

2) COBMeCTHas AEATEIbHOCTb:

— TIOHHMMAaTh M HCIOJB30BAaTh IIPEUMYIIECTBA
KOMaHJIHOH ¥ WMHAWMBUAYaJbHOW PabOTHI MpH
pemeHny y4eOHBIX 3a/a4, NMPUHUMATh LeNb
COBMECTHOI  JEATENIHOCTH,  IIAHUPOBATH
OPTaHM3AIHIO COBMECTHOH paboThl,
pacrpenenats BUAbl paboT, JOrOBapHBATHCS,
o0Cy)XIaTh TIPOIECC M pe3ynbTaT paboThl,
000011aTh MHEHNST HECKOJIBKHX JIIOIEH;

—  y4acTBOBaTh B IPYMNIOBBIX (opMax padoThI
(obcyxnenus, OOMEH MHEHHUH, '"MO3rOBbIC
mTypMbl" M HHBIE), BBIIOJHATH CBOIO 4acTh
paboTsl ¥ KOOPIMHUPOBATH CBOM JEHCTBUSA C
JPYTUMH 4JI€HAaMH KOMAaHJbI, OIIEHUBATh
Ka4ecTBO CBOETO BKJIaJa B OOLIMI MPOIYKT 110
KPHUTEPHSIM, cOpMyITHPOBAHHBIM
yJacTHUKAaMH B3aUMOJACHCTBUSL.

OBiasieHNe  YHUBEPCAIBHBIMH  PETYJIATHBHBIMHU

TNIEHCTBHSIMH:

3) npuHATHS ce0sl U IPYTHUX:

— TIOHHUMAaTh M WCIIONB30BAaTh MPEUMYIIECTBA
KOMaHIHOW W WHAWBHIYaNbHOH paboOTHI mpHu
pemeHnH y4eOHBIX 3a1ad,

— TPUHUMATH IIeJTb COBMECTHOW JEATEIFHOCTH,
IUTAHUPOBATh ~ OPTaHU3alMI0  COBMECTHOM
paboTel,  pacmpenensaTb — BuUABl  paboT,
JIOTOBAapHUBAThCH,

— oOcyxJarh Tpouecc M pe3yibTaT paboThl,
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000011aTE MHEHHS HECKOJIBKHUX JIFOCH;
y4acTBOBaTh B TPYMIOBBIX (opMax pabOThI
(oOcyxneHms, oOMeH MHEHHWH, '"MO3TOBBIE
IITYpMBI" U UHEIE),

BBIMIOJIHATH ~ CBOKO  4acTh  paboThl U
KOOPJMHUPOBATh CBOM JCHCTBUSI C JAPYTUMH
YjleHaMH KOMaHIbI,

OIICHMBATh KaueCTBO CBOEro BKJIaJga B OOIIMIA
MPOAYKT MO KPUTEPHUAM, CHOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBUSL.

OK 05. OcymecTBiATh
YCTHYIO ¥ TUCbMEHHYIO
KOMMYHHUKAIHIO Ha
TOCYAapPCTBEHHOM SI3bIKE
Poccuiickoit denepanuu ¢
y4EeTOM 0COOCHHOCTEH
COLMAJIBHOTO U
KYyJIbTYPHOT'O KOHTEKCTA,

OK 06. IIposBnaTs
IpaXIaHCKO-
NaTPUOTUYECKYIO NTO3ULIUIO,
JEMOHCTPHPOBATh
OCO3HAHHOE MOBEACHUE Ha
OCHOBE TPaIULMOHHBIX
POCCHICKHX TyXOBHO-
HPABCTBEHHBIX LICHHOCTEH, B
TOM YHCIE C yIETOM
rapMOHU3aLUU
MEXXHAIlMOHAIbHBIX U
MEXPEIUTHO3HBIX
OTHOUICHWUH, IPUMEHATh
CTaH/apThI
aHTUKOPPYHIIOHHOTO
MOBEJCHHUS;

1) rpaxIaHCKOTO BOCTIUTAHHUS:

2)

c(hOpMHUPOBAHHOCTH
rpakJJTaHCKOU MO3ULINNA
oOyuJarorerocs Kak
aKTUBHOTO U OTBETCTBCHHOTO
qJIeHa pOoCCHIiCKOTO
o01ecTBa,

TIpeCcTaBICHNE 0
MaTeMaTHYCCKUX OCHOBax
(YHKIIMOHUPOBaHUS
Pa3IMYHBIX CTPYKTYD,
SIBJICHUM,

poIeayp rPa)xIaHCKOTO

ob1ecTBa (BBIOOPHI, OIPOCHI

H JIpyroe),

yYMEHHE B3aHMOJICHCTBOBATD C

COLMAIBHBIMA HHCTUTYTAMU B

COOTBETCTBHU c ux

GYHKUMSAMH U Ha3HAUCHUEM;
HaTPHOTHIECKOTO

BOCITUTAHUA:

c(hOpPMHUPOBAHHOCTH
poccuiickon IPaKIAHCKOU
HAEHTUYHOCTH,

YBOXEHUS] K TNPONUIOMY H
HACTOSILLIEMY poccuiickoit
MaTEeMaTHKH,

LEHHOCTHOE OTHOIIEHUE K
JIOCTIDKEHUSIM ~ POCCHICKHUX
MaTEMaTUKOB U POCCHHCKOM
MaTEeMaTHYECKON IIKOJIBI,
HCTIONB30BaHUE ITHX
IOCTHIKEHUH B PYTUX
HayKaX, TEXHOJIOTHSAX, chepax
HSKOHOMUK;

3) IyXOBHO-HPaBCTBEHHOTO
BOCIIUTaHHUSA:

OCO3HAHUC AYXOBHBIX
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LIEHHOCTE! poccuiickoro
Hapopa,

c(OpPMHPOBAHHOCTh
HPaBCTBEHHOTO  CO3HAHWS,
9TUYECKOT0 HOBEJICHUS,

CBSI3aHHOTO C TIPAKTHYECKUM
MIPUMEHCHHEM  JTOCTHXXCHUH
HayKd M  JIESTEIbHOCTHIO
YUYE€HOrO,

OCO3HaHME JINYHOTO BKJIAJA B
MIOCTPOCHHUE YCTOWYMBOTO
Oymy1mero;

OK 07. CopneticTBOBaThH
COXPaHEHMIO OKpY Karolen
cpensl,
pecypcocOepekeHulo,
MIPUMEHSTH 3HaHUA 00
N3MECHEHHUH KIMMarta,
NIPUHLIUTIBI OEPEKITUBOTO
MIPOU3BOICTBA, 3()(PEKTHBHO
JICICTBOBATH B
‘-Ipe3BI:I‘IaI>iHLIX CUTYyaluAX;

7) 9KOJIOTHYECKOT0 BOCIIUTAHUS:
— cpopMHPOBaHHOCTH

3KOJIOTMYECKON
KYJbTYpBI,
MIOHUMAaHHe
BIIUSIHUS
CoIMajIbHO-
SKOHOMHYECKUX
IIPOIIECCOB Ha
COCTOSTHHE
IIPUPOJHON U
COLIMAJIbHOU CPEJbL,
OCO3HaHUE
rI100aIEHOTO
Xapakrepa
3KOJIOTMYECKUX
mpobiem,
OpHUEHTAaIMs Ha
MIPUMEHEHNE
MaTeMaTHYeCKUX
3HaHUK s
peleHus 3aaad B
obyactu
OKpYyXKarolien
cpenpl,
IJIaHUPOBaHUE
MOCTYIIKOB u
OLICHKH ux
BO3MOXHBIX
MOCJENCTBUN ISt
OKpYy Karouiei
Cpenbl;

OK 08. Mcnonp30BaTh
cpencTa GpU3NIECKOi
KYJIBTYPBI JJIsl COXPaHEHHS
U YKPEIUICHHS 3[I0POBbs B
nporecce
poheCCHOHATBHOM
JIeSITeIbHOCTH U
MOJIJIePIKAHHS
HEOO0XOIUMOTO YPOBHS
(busnueckoit
MOATOTOBIEHHOCTH;

4) 5CTETUYECKOTO BOCTIMTAHUS:
— JCTETUYECKOE OTHOIIEHHE K

MHpY, BKIIOYas 3CTETUKY
MaTeMaTHIeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB,
3az1ady, peIIeHHH,
paccyXIeHHUH,
BOCITPUUMYHBOCTH K
MaAaTEMATHUYCCKUM aCIICKTaM
Pa3JINYHBIX BUJI0B UCKYCCTBA,

5) pu3uUecKoro BOCTIUTAHUS:
— copMHUpPOBAaHHOCTH  YMEHUS

NPUMEHATE MATEMATHYCCKUEC
3HAaHUA B HHTEpECax
34J0pOBOTO U 0€301IacHOT0
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o0pasa KH3HH,

— OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 37I0POBEIO (3I0pOBOE
muTaHne, cOaaHCUPOBAHHBIN
peXHM 3aHATHA H OTABIXa,
perynspHas ¢u3naeckas
aKTUBHOCT ),

— (Qusnyeckoe
COBEPIICHCTBOBAaHHE npu
3aHATHAX CHOPTUBHO-
03JI0POBUTENILHOM
JIeATEILHOCTBIO;

IIpenmerHblie pe3yabTathl ocBoeHus yyeOHoro npeamera OYIIn.03 MaremaTuka:

1) BimasgeHue MeTOJaMM JIOKA3aTeNIbCTB, AJITOPUTMaMH pELIEHHs 3a/1ad; yMEHHue
(bopMynHpOBaTh OIIPEEIICHUS, AKCUOMbI U TEOPEMBI, IPUMEHSATh UX, IPOBOJIUTH J10Ka3aTEIIbHbIE
paccyKIeHHUs B XOJ/I€ PELICHUS 3a/1a4;

2) yMeHue OIepupoBaTh MOHATUSAMH: CTENEHb YHWCNa, JIorapudm uucia; ymeHue
BBIIIOJIHATh BBIUMCJICHHE 3HAUYEHUH W MpeoOpa3oBaHMsl BBIPAKEHUHW CO CTEHEHSIMH U
Jorapudpmamu, npeodpazoBaHusl JPOOHO-pAllMOHATIBHBIX BIPAXKEHUH;

3) yMeHHe onepupoBaTh MOHATUSAMU: PALIMOHAIbHBIE, UPPALIMOHANIBHBIE, I0KA3aTEIbHBIE,
CTETEeHHbIE, JJorapu(pMUUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;

4) ymeHHne onepupoBaTh MOHATUSAMH: (YHKIHWS, HENpPEpbIBHAs (YHKIHSA, MPOU3BOIHASI,
nepBooOpasHasi, ONpEAEICHHbIM MHTErpan; yMEHHE HAaXOAWUTh IPOU3BOJAHBIE 3JIEMEHTAPHBIX
(GyHKIMH, UCTIONB3YS CIPAaBOYHBIC MAaTEPHAJIbl; UCCIENOBATh B MPOCTEHIINX CIyqasx (yHKIUH
Ha MOHOTOHHOCTb, HAXOUTh HAUOOJbILINE U HAUMEHBLINE 3HaUeHUs (QYHKIMN; CTPOUTH I'padKu
MHOTOYJIEHOB € HCIOJb30BaHUMEM ammapaTa MaT€MaTU4YeCKOro aHajiu3a; IPUMEHATh
IPOM3BOJIHYIO MPU PELICHUH 3334 Ha JBU)KEHUE; PelIaTh MPaKTUKO-OPUEHTUPOBAHHBIE 3a/1a41
Ha HauOOJIBIINE U HAMMEHbBIINE 3HAUCHHSI, HA HAX0XKJICHHE MTyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHue onepupoBaTh HOHATHAMM: pallioHalbHas GYHKLHUs, IOKa3aTeabHas QyHKINS,
cTenieHHast GyHKIUS, Jorapugmuueckas QyHKIUS, TPUTOHOMETpUUECKUe (YHKIMH, 0OpaTHbIE
(GyHKLIMU; YMEHHE CTPOUTh IpauKd M3YYEHHBIX (QYHKIUH, HCIONB30BaTh I'padUKu IpH
M3YYEHUHU MPOLECCOB U 3aBUCUMOCTEH, MPU PELICHUH 33/1a4 U3 APYTrux Y4eOHBIX MPEIMETOB U
3a]a4 U3 peanbHOM KU3HH; BbIpaXaTh (JOpMYIaMH 3aBUCUMOCTH MEX/1y BEJTMUNHAMM;

6) yMeHue pelnaTh TEKCTOBbIE 3a7jaul Pa3HbIX TUIOB (B TOM YHUCJIE€ HA MPOLEHTHI, TOJIU U
4acTH, Ha JBU)KEHUE, padoTy, CTOMMOCTh TOBapOB W YCIYI, HAJOTH, 3ajayd M3 00JacTu
yIOpaBiI€HUS JHUYHBIMM M CEMEWHbIMH (PMHAHCAMM); COCTABIISATH BBIPAKEHHUS, YpPaBHEHUS,
HEPABEHCTBA U UX CUCTEMBI 10 YCIIOBHIO 33JJa4H, UCCIIEI0BATh IIOJyYEHHOE PEIIEHUE U OLIEHUBATh
IPaBJONOI00HOCTb PE3YJIbTATOB;

7) yMeHue onepupoBaTh MOHATUSAMU: CpeiHee apu(pMEeTHUECKOe, MEMaHa, HauOOoJIbIIee 1
HalIMEHbIIEE 3HAYEHMs, pa3Max, AUCIEPCHs, CTaHAAPTHOE OTKIOHEHUE 4YHUCIOBOro Habopa;
yMEHUE U3BJIEeKaTb, HMHTEPIPETUPOBATh HH(POPMAIUIO, NPEACTABICHHYIO B TaOiIMIax, Ha
auarpammax, rpadukax, 0Tpa)xaronlyro CBOWCTBA pealbHbIX POIECCOB U SIBJICHUI; IPEACTABIATh
UHPOPMALIMIO C MOMOILBIO TAOIUI] M TUarpaMM; UCCIIEOBaTh CTATUCTUYECKUE JIaHHBIE, B TOM
YHClie C MPUMEHEHNEM IrpapuecKuX METOJIOB U AJIEKTPOHHBIX CPE/ICTB;

8) yMmeHue onepupoBaTh IMOHATUSMHU: CIYYalHBIM ONBIT M CilydyailHOE COOBITHE,
BEPOATHOCTh CIy4allHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C HCIOJB30BaHUEM
rpadu4ecKux METOJOB; NPUMEHSTh (QOPMYIJBl CIOXKEHHS W YMHOXEHHUS BEpOSTHOCTEH,
KOMOHMHATOpHbIE (HaKThl U QOPMYJIbI MPU PEIICHUU 33/1a4; OLEHUBATh BEPOATHOCTH PEAJbHBIX
COOBITHI; 3HAKOMCTBO CO CIy4ailHBIMHM BETMUMHAMH; YMEHHE MPUBOJUTH IPUMEPHI POSIBICHUS
3aKOHa OOJIBIINMX YKCEN B MPUPOAHBIX U OOLIECTBEHHBIX SBJICHUSX;

9) ymeHue omnepupoBaThb MNOHATHUSAMH: TOYKA, NpsMas, IUIOCKOCTh, HPOCTPAHCTBO,
JBYTPaHHBIN yToJl, CKPELIUBAIOIINECS MPSMbIe, TAPAIIEIbHOCTh U MEPIEHIUKYISIPHOCTD MPSMBIX
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U IUIOCKOCTEHM, Yroia MEXIy MNpSMBIMH, Yrojl MEXAYy HpsMOM M IUIOCKOCTBIO, Yrojd MEXIy
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU 0 IUIOCKOCTH, PACCTOSHHUE MEXIY NPSMBIMH, PACCTOSTHUE
MEXy TUIOCKOCTSIMH; YMEHHE UCIOIB30BaTh MIPU PELICHUHN 33/1a4 U3yYCHHbIE (DAKTHI U TEOPEMBI
IUIAHUMETPHUH; YMEHUE OLEHUBATh Pa3Mepbl 00bEKTOB OKPYXKAIOILEro MHUpA;

10) ymenue omnepupoBaTh MOHSATHSIMU: MHOTOTPAHHUK, CEUYCHHE MHOTOTPAaHHUKA, KYO,
napaujelenunes, npusma, nupamuia, Gurypa v NoBepxXHOCTb BpALLEHUs, LIUJIMH/IP, KOHYC, 11ap,
cdepa, ceueHus (GUIypbl BpalleHUs, IJIOCKOCTb, Kacaromascs cdepbl, HMUWINHIPA, KOHYCA,
IUIOIAb IOBEPXHOCTU MUPAMU/bI, IIPU3MBbI, KOHYCA, WINHApPA, IUIOMAAb cepsl, 00beM Kyoa,
IPSIMOYTOJIBHOTO IapajljiesienuIeaa, NUpaMuabl, IpU3Mbl, LUIUHAPA, KOHYCa, I1apa; YMEHHE
n300pakaTh MHOTOI'DAaHHMKH U IOBEPXHOCTH BpAIEHUS, UX CEUEHMs] OT PYKH, C IIOMOIIbIO
YEpPTE)KHBIX MHCTPYMEHTOB M JJIEKTPOHHBIX CPEJCTB; YMEHHE pPAaclo3HaBaTb CUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH TPAaBUJIBHBIE MHOTOIPaHHUKH;

11) ymenue onepupoBarh MOHATUAMU: IBUKEHUE B IPOCTPAHCTBE, MOI00HBIE (PUTYPHI B
IPOCTPAHCTBE; UCIOIb30BATh OTHOILIEHHE IIOLIaIel HOBEPXHOCTEH M 00BEMOB IT0I00HBIX GUTYP
IIPY pELICHUH 33/]a4;

12) ymeHue BBIUUCIATH T'€OMETPUYECKHE BEIMYMHBI (IJIMHA, YroJ, IUIOLIAaab, 00bEeM,
IUIOIIAb MOBEPXHOCTH ), UCIIOJB3Ys U3yUEeHHBIE (OPMYIIBI U METOMBI;

13) ymeHue onepupoBaTh MOHATUAMU: IPSMOYTOJIbHASL CUCTEMA KOOPIMHAT, KOOPIUHATHI
TOYKH, BEKTOP, KOOPAMHATHI BEKTOPA, CKAJISIPHOE MPOU3BEICHHE, YIOJ MEKY BEKTOPAMU, CyMMa
BEKTOPOB, IPOM3BEACHHUE BEKTOpa HA YUCIO; HAXOIUTh C IOMOILBI0 H3YYEHHBIX (hopMyi
KOOpJIMHAThI CEPEANHBI OTPE3KA, PACCTOSIHUE MEXAY ABYMS TOUKAMHU;

14) ymenue BbIOMpaTh NOAXOJNAIIMHA H3YYEHHBIM METOJ JUId peLIeHUs 3aJauu,
pacno3HaBaThb MaTeMaTHueckue (akThl M MaTeMaTHYEeCKME MOJENM B IMPUPOJHBIX U
OOIIIECTBEHHBIX SIBJICHUSX, B MCKYCCTBE; YMEHHME MPHBOJUTH IPUMEPbl MaTEeMaTHYECKUX
OTKPBITHI POCCUMCKON U MUPOBOW MaT€MAaTHYECKOW HAYKH.

15) ymeHue omnepupoBaTh IMOHITUSMH: OIPENEIEHUE, aKCHOMa, TEOpEeMa, CIIEACTBHUE,
CBOWCTBO, MIPHU3HAK, JOKA3aTEIbCTBO, PAaBHOCHIIbHBIE (DOPMYIUPOBKU; YMEHUE (HOPMYITHPOBATH
o0paTHOE W NPOTHBOIOJIOKHOE YTBEP)KACHUE, NPUBOIUTH IPUMEPbl U KOHTPIPUMEPHI,
UCII0JIb30BaTh METOJ MaTEMaTUUYECKON UHAYKIIMHU; IPOBOAUTD JOKA3aTebHbIE PACCYKICHUS IIPU
pEILIEeHNN 3a7a4, OLIEHUBATh JIOTMYECKYIO IPABUIIBHOCTD PACCYXKICHU;

16) ymeHue omepupoBaTh MOHATUSMHU: MHOXXECTBO, IOJIMHOKECTBO, OIEpally Haj
MHOKECTBAMH; YMEHHE HCIOIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN amnmapar JUisl ONHMCaHUus
peaIbHBIX NPOIIECCOB U SIBICHUNW M MpPU PEIICHUHU 3a/ad, B TOM YHUCIE U3 JIPYIHX Y4eOHBIX
IIPEIMETOB;

17) ymeHnue onepupoBaTh MOHATUSAMU: Tpad, CBA3HBIA rpad, AepeBo, LUK, rpad Ha
IUIOCKOCTH; YMEHME 33aBaTh M OMMCHIBaTh Ipadbl Pa3IUYHBIMU CIIOCOOaMM; HCIOJIb30BATH
rpadsl Ipy peleHuy 3aaay;

18) ymenue cBOOOJHO OMNEpPUPOBATh IMOHATUSAMHU: COYETAHHE, IEPECTAHOBKA, YHCIIO
COUYEeTaHM, YUCIIO MepecTaHOBOK; OMHOM Hpl0TOHA; yMeHNe pUMEHATh KOMOUHATOpPHBIE (PAKTHI
Y PacCyKIEHUS IS pELICHMs 3a/1a4;

19) ymeHue onepupoBaTh MOHATUSMHU: HATYypaJIbHOE YMCIO, LIE€I0€ YHUCIO, OCTATOK I10
MOJZYJIIO, PallMOHAIbHOE YMCIIO, WPPALMOHAIBHOE YHUCIIO, MHOXECTBA HATYpPaJbHBIX, LIEJBIX,
pallMOHANIbHBIX, JECWCTBUTENbHBIX UHCEN, YMEHHE HCIOJb30BaTh MpPHU3HAKU JEJIMMOCTH,
HaMMEHBIINN OOLIHIA 1eUTeNb U HaMMEHbIIIee 0011ee KpaTHOe, alropuT™ EBKIIna npu pereHnn
3a]1a4; 3HAKOMCTBO C Pa3JIMYHBIMU O3UIIMOHHBIMUA CUCTEMAMH CUUCIICHUS;

20) ymeHue cBOOOIHO ONIEPUPOBATH MOHATUAMU: CTEIIEHb C LIEJIbIM IT0Ka3aTesieM, KOPEHb
HaTypaJIbHOM CTENEHU, CTENEeHb C PalMOHAJIBHBIM IOKa3aTelieM, CTENEHb C JEHCTBUTENIbHBIM
(BelIecTBEHHBIM) IOKa3aTeNeM, Jorapu@m 4ucia, CHHYC, KOCUHYC W TaHT€HC MPOU3BOJIBHOTO
4lCIa;

21) ymeHHe omepHpoBaTh IMOHITUSMHU: TOXKIECTBO, TOXJIECTBEHHOE INpeoOpa3oBaHMUE,
ypaBHEHHE, HEPAaBEHCTBO, CHUCTEMa ypAaBHEHUN W HEPaBEHCTB, PaBHOCUJIBHOCTh YpaBHEHUH,
HEPABEHCTB M CHCTEM, palMOHAJbHbIE, WPpPALMOHAJIBHBIE, II0Ka3aTeIbHbIE, CTEIECHHBIE,
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JorapupMHUECKUe, TPUTOHOMETPUUYECKIE YPAaBHEHUS, HEPABEHCTBA M CUCTEMBI; YMEHHUE PEIIaTh
YPaBHEHMsI, HEPABEHCTBA M CHCTEMbl C MOMOILBIO Pa3IWYHBIX MPUEMOB; PELIATh YpaBHEHMS,
HEPaBEHCTBA M CHUCTEMBI C ITapaMeTPOM; MPUMEHATh YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI IS
pelLIeHHs] MaTeMaTUYeCKUX 3a/1ad U 3a/1a4 U3 pa3InyHbIX 001acTel HayKU U pealbHOM KU3HH;

22) ymenue cBOOOIHO ONEPHPOBATh MOHATHIMHU: Tpaduk GyHKIMH, 0OpaTHAs (yHKINS,
KOMNo3ulus GyHKUMH, JuHEHHas (QyHKIUs, KBaapaTU4yHas (YHKLUS, CTeNEeHHas (YHKLUUA C
HEeNbIM [OKa3aTejeM, TPUTOHOMETpUYEeCKHe (YHKIMHM, OOpaTHbIE TPUTOHOMETPUUECKUE
GbyHKIMH, TTOKa3aTeabHas U jJorapudmMuueckas GyHKIIUHA, YMEHHE CTPOUTH Tpaduku QyHKIUH,
BBINOJIHATH MPE0OpazoBaHus rpaduKoB PyHKIIHIA;

23) ymMeHHe UCIIOIb30BaTh rpaduku GyHKIUM U1 U3y4eHus IPOLECCOB U 3aBUCUMOCTEN
OpU PEUICHWH 337ad M3 JPYTHX Y4eOHBIX MPEIMETOB M W3 pealbHOW >KU3HM; BBIPAXKaTh
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUUHAMU;

24) ymenue cBOOOIHO ONEPUPOBATH MOHATUAMHU: YETHOCTh (PYHKLUH, MEPHOAMYHOCTD
(GYHKLUH, OrpaHUYEHHOCTh (YHKIHMHU, MOHOTOHHOCTb (YHKLHUH, 3KCTpeMyM (GYHKLHH,
HanOosplllee M HaWMEHbIIee 3HaueHHs (YHKIUM Ha TPOMEXKYTKE; yMEHHE IPOBOAUTH
uccienoBaHue QyHKINH;

25) yMeHHe HUCIOIb30BaTh CBOWCTBA M rpaduku (YHKUUN Ui pelieHUs ypaBHEHHH,
HEpaBEHCTB M 3a/a4 C IapameTpamy; U300pa)kaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELICHUI YpaBHEHUM, HEPABEHCTB U UX CUCTEM;

26) ymeHue cBOOOIHO OIIEpUPOBATh MOHATUAMU: MOCIIE0BATEILHOCTD, apupMeTHYEeCKast
nporpeccusi, TEOMETpPHYECKass IMporpeccus, OECKOHEYHO yOBIBalomass TeoMeTpHuYecKas
porpeccusi; yMEHUE 3a/1aBaTh IOCIEI0BATEILHOCTH, B TOM UYHUCIIE C MOMOIIbIO PEKYPPEHTHBIX
(opmyu;

27) yMeHHue OnepupoBaTh MOHATUAMHU: HENPEPHIBHOCTh (YHKIMHU, ACUMIITOTHI Ipaduka
¢yHKIMU, TIepBas U BTOpasl MPOU3BOAHAS (PYHKIIUH, TEOMETPUUYECKUNA U (DU3NYECKHIA CMBICT
IPOM3BOIHOM, IEpBOOOpPA3Has, ONpeIeIEHHbI HHTETPal, yMEHHE HAXOJUTh ACUMITOTHI rpaduka
(GyHKINHU; yMEHUE BBIYUCISATH HMPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO U KOMITO3UITUH
(GyHKLUH, HAXOAUTh YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUY;

28) yMeHHe UCTOIB30BaTh MPOU3BOAHYIO ISl UCCIIENOBaHUS (DYHKIIMM, 1J11 HAXO0XKICHHS
HAWJTYYIllero peleHus B IpUKJIaJHbIX, B TOM YHCJI€ COLUAIBHO-3KOHOMUYECKUX U (PU3HUECKUX
3aadax, Ui ONPENEICHUsT CKOPOCTH M YCKOPEHUS; HaXOOUTh IUIOMIAT W 00BeMBI GUTYp C
MOMOIIBI0 MHTErpasia; MPUBOIUTH MPUMEPbl MAaTEeMAaTHYECKOTO MOJEIMPOBAHUS C MOMOILBIO
nudepeHIaIbHBIX YPaBHEHUI;

29) ymeHue onepupoBaTh MOHATUAMHU: KOMIUIEKCHOE YHCII0, CONPSKEHHBIE KOMITJICKCHBIE
Yrcia, MOIYJAh M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMa 3aluch KOMIUIEKCHBIX YHCEI
(reomeTpuyeckas, TpUTOHOMETpUYecKas M  anreOpaudeckas); yMeTb  IPOU3BOJAUTH
apu(MeTHIECKue ACUCTBUS ¢ KOMIUIEKCHBIMU YUCIIAMH; TIPUBOJUTH MPUMEPHI UCTIONB30BaHUS
KOMILJIEKCHBIX YHCET,;

30 ymeHue cBOOOAHO ONEpPUPOBATh MOHITHUSIMM: CpelHee apudmeTrnyeckoe, MeauaHa,
HauOoJplllee W HAaUMEHblIee 3HAueHMs, pa3Max, AHUCIEpCUs, CTaHJAPTHOE OTKJIOHEHHE JUIs
OTIMCAHMsI YHMCIIOBBIX JIaHHBIX; YMEHHE HCCIIEOBATh CTaTUCTUYECKHE JAaHHBIC, B TOM YHCIE C
OpUMEHEHHEM TIpaUUecKuX METOJOB M 3JIEKTPOHHBIX CPEACTB; IpadUyecKd HCCIE0BaTh
COBMECTHBIE HAOIIOJICHHS C TIOMOIIBIO THAarpaMM PACCEHMBAHUS U IMHEHHOMN perpeccum;

31) yMeHue HaXOUTh BEPOSITHOCTU COOBITUH C MCIIOJIb30BaHUEM I'paMuecKUX METO/IOB;
NPUMEHSTH JUI PelIeHus 3a1a4 (OPMYJIbI CIIOKEHUS U YMHOXXEHHS BEPOSTHOCTEH, POpMYITy
MOJTHOM BepOsITHOCTH, (hopmyiny bepHymnu, komOuHaTopHBIe (DaKThl U (HOPMYIIBI; OILIEHHUBAThH
BEPOSITHOCTH PEATbHBIX COOBITHIA; YMEHHE OIEPUPOBATh TMOHATHSAMHU: CIy4aiiHas BEJIWYHHA,
pacripesielieHie BEpOSTHOCTEH, MaTeMaTHMYecKoe OXHJaHUe, AHUCIEpCUss M CTaHJapTHOE
OTKJIOHEHUE CIyJaiHOW BENUYMHBI, (YHKIIMH DPACIpENeNieHUs] M TUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOr0 U HOPMAJIBbHOTO pacHpeiesieHHii; yMEHNEe UCIOJIb30BaTh CBOMCTBA M3YYEHHBIX
pacripesielleHuil sl peleH s 3a/1a4; 3HAKOMCTBO C MTOHATUSIMH: 3aKOH OOJIBIINX YUCETI, METOIBI
BBIOOPOYHBIX UCCIIE0BAHUI; YMEHHE IPUBOAUTE IPUMEPHI MIPOSBICHUS 3aKOHA OOJIBIINX YUCET
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B IIPUPOIHBIX M OOLIECTBEHHBIX SBJICHHSIX;

32) ymeHue CBOOOJHO ONEPUPOBATH TMOHATHAMM: TOYKa, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKMM Yroj, JABYTPaHHBIM YIroJl, TPEXTPaHHBIM Yroil,
HepeceKkaroIuecs,, IapajjielibHble M CKPELIMBAIOIIMECs NpsAMble, MapajuleIbHOCTh U
NEPIEHANKYIIIPHOCTD MPSAMBIX U TUIOCKOCTEH, Yrol MEXIYy MPSIMBIMH, YroJd MEXAY MpsIMOH U
IUIOCKOCTBIO, YTOJI MEX/y IUIOCKOCTSIMHU; YMEHHE UCIOJIb30BaTh MPHU PEIICHUH 3a/1a4 U3y4YEHHbIE
(aKkThl ¥ TEOPEMBI IJITAHUMETPUH; YMEHHUE OLICHUBATH Pa3Mephl 00BEKTOB B OKPY)KAIOLIEM MHUPE;
yYMEHHUE OIEepUpOBaTh MOHATUSAMHM: MHOIOI'DAaHHMK, CEUYEHHE MHOIOI'PDAaHHHMKA, IPaBUIIbHBIN
MHOTOTpaHHHK, MPU3Ma, TUpaMuaa, GUrypa U MOBEPXHOCTh BpAIlleHUS, IHJIUHAP, KOHYC, 1Iap,
cdepa, pa3BepTKa IIOBEPXHOCTH, CEYEHHUS KOHyca M LWIMHApA, INapajulelbHble OCH WU
OCHOBAHMIO, CEUEHHE IIapa, IUIOCKOCTh, Kacamomascs chepsl, HWIMHIAPA, KOHYCa; YMEHHE
CTPOUTh CEYEHHWE MHOTOIpAaHHHMKA, HM300pa)kaTb MHOTOTPAHHUKHU, (GUIYpbl M IOBEPXHOCTH
BpAIICHUS, UX CEYCHMS, B TOM YHUCIIE C MOMOIIBIO JEKTPOHHBIX CPEJCTB; YMEHHE NMPUMEHATH
CBOWCTBA Ir€OMETPUUYECKUX (DUTYp, CAMOCTOSATENBHO (POPMYIUPOBATh ONPEACICHUS U3Y4aeMbIX
¢duryp, BBIIBUTATh TUIIOTE3bI O CBOMCTBAX M MPU3HAKAX T€OMETPUIECKUX (PUTYP, 0OOCHOBHIBATH
WIN ONpPOBEPrarb MX; yMEHHE NMPOBOAMUTH KJACCHU(PUKALMIO (GUIYp HO pa3IMUHBIM IPU3HAKAM,
BBINOJIHATH HEOOXOMMBIE JOTIOTHUTEIBHBIE TOCTPOCHHS,

33) ymeHue CBOOOJHO OMEPUPOBATH MOHATUSAMU: IUIOMIA/b (QUTYPBI, 00beM (UTYPBI,
BEJIMYMHA YTJIa, PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHIE MEXTy MPSIMBIMH, PACCTOSTHUE
MEX/y IUIOCKOCTSIMM, IUIOLIAAb C(epsl, MIONaab MOBEPXHOCTH MUPAMUIbI, IPU3MBI, KOHYCA,
IMHAPA, 00beM Ky0a, TMPSMOYTOJIBHOTO NapauieNienunena, THpaMHIbl, TIPU3MBI, HIHHIPA,
KOHYCa, [l1apa; yMEHHEe HaXOIUTh OTHOIIEHHE 00BEMOB MOJOOHBIX (DUTYp;

34) ymeHue cBOOOJHO OINEpPUPOBATh MOHSTUSIMM: JBM)KEHUE, NApauIeIbHBIM MEepeHoc,
CUMMETpPHUs Ha IUIOCKOCTH U B MPOCTPAHCTBE, MOBOPOT, Mpeodpa3zoBaHue 1o1o0us, moJo0HbIe
¢Guryper; yMeHue pacrio3HaBaThb paBHbIE W TOAOOHBIE (DUTYpBI, B TOM YHCIE B TPHUPOJE,
UCKYCCTBE, apXHUTEKType; YMEHHE HCIOJIb30BaTh TIE€OMETPUYECKHE OTHOLICHUS, HaXOAUTh
TeOMETPUYECKUE BEITMYMHBI (IJIMHA, YTrOJI, IUIOIMAAb, 00BEM) MPH PEIICHUH 3a1ad U3 JAPYTHX
y4eOHBIX IPEMETOB U U3 PEalbHOM KU3HU;

35) ymenue cBOOOIHO ONMEPHUPOBATH MOHITHUSMH: MPSIMOYTOJbHAS CHCTEMa KOOPAWHAT,
BEKTOp, KOOPJIMHATHI TOUKH, KOOPJMHATHI BEKTOPa, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOPA Ha
YHCII0, Pa3JIOKEHUE BEKTOpa Mo 0a3ucy, CKaJsipHOE MPOU3BEIECHHE, BEKTOPHOE MPOU3BEACHUE,
yrojl MEXAY BEKTOpPaMH; yYMEHHE HCIOJb30BaTh BEKTOPHBIH M KOOPIMHATHBIA METOA s
peIIeHus TeOMETPUYECKHX 3a/1a4 U 3a/1a9 IPYTUX y4eOHBIX IPEAMETOB; OTIEPUPOBATH TOHATUSIMHU:
Mmatpuia 2 X 2 ¥ 3 x 3, onpeaenuTens MaTpUILIbl, FTEOMETPUUECKUI CMBICI ONIPEeTUTENS;

36) ymeHue MOJENMpPOBATh pPEalbHbIE CUTYallMd Ha SI3bIKE MaTeMaTHKH; COCTaBIATH
BBIDQ)KEHUS, YpPaBHEHHUS, HEPAaBEHCTBA M MX CHUCTEMBI 110 YCJIOBHIO 3a/a4M, MHCCIIEOBaTh
MIOCTPOCHHBIE MOJIENIH C MCIIOJIb30BAaHUEM amrapara anreOpbl, HHTEPIPETUPOBATh MOTy4YEeHHBIH
pe3yibTaT; CTPOUTh MATEMAaTHUYECKUE MOJIENH C MTOMOIIIbIO TEOMETPHUUECKUX OHATHH U BEJTMYHUH,
pemaTh CBS3aHHBIE C HUMH TPAKTHYECKUE 3aJadd; COCTABJISITH BEPOSITHOCTHYIO MOJENb H
UHTEPIPETUPOBATh IOJyYEHHBIH pe3yibTaT; pelaTb NpUKIaJHbIe 3aJa4d  CpPeACTBaMHU
MaTeMaTHYECKOTO aHaJIM3a, B TOM YHCJIE COITUAIbHO-O)KOHOMHYECKOTO M (PH3UIECKOTO XapaKTepa;

37) ymeHue BbIOUPATh MOAXOIAIINN METO 111 PEIICHUS 33a]]a4; TOHUMaHHe 3HAYUMOCTH
MaTeMaTHKd B M3yYCHHH TNPUPOJHBIX M OOIIECTBEHHBIX IPOLECCOB M SBICHUH; yMEHHE
pacrio3HaBaTh INPOSBICHUE 3aKOHOB MAaTEMaTHKH B HCKYCCTBE, YMEHHE NPHUBOJUTH MPUMEPHI
MaTE€MaTUYECKNX OTKPBITHM POCCUICKONM U MUPOBOW MaT€MATHUYECKOW HAYKH.
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3. COAEPXKAHUE YYEBHOI'O IPEJIMETA OVIII.03 MATEMATHKA
(YT'JIIYBJIEHHBIM YPOBEHD)

1. Yucna u BIYHCIEHUS

Parmonanbueie uncina. OOBIKHOBEHHBIE M IECITUYHBIE JPOOU, TPOLIEHTHI, OECKOHEUHBIE
nepuoanydeckue qpoou. [Ipumenenne apoodei u IpoLEHTOB Ul PEILIEHUs IPUKIIAIHBIX 3a1a4 U3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATbHON KU3HU.

JlelicTBUTEIbHBIC yucna. ParmonanbHbie 5 HPpALOHAIIbHBIE YyHucIa.
ApudmeTnueckue onepanuu ¢ 1eHCTBUTEIbHBIMHI YucIaMUd. Moyb 1€CTBUTEILHOTO YUCHIA U
ero coiictBa. [IpubnkEéHHbIe BHIYMCICHUS, PAaBUiIa OKPYIJICHUS, IPUKHUIKA U OIICHKA
pe3ynbTaTa BhIYMCICHUM.

Crenens ¢ 1enbIM nokaszateneM. bunom Hetotona. Micnons3oBanue noaxozsien Gopmbl
3anMCcH JEHCTBUTENBHBIX YUCEN ISl PELICHUs TPAKTUYECKUX 3a]1a4 U [IPEICTaBICHUS 1aHHBIX.

Apudmernieckuil KOpeHb HaTypaJbHOW CTETIEHHU U €r0 CBOMCTBA.

Crenenb ¢ palMOHAIBHBIM TIOKa3aTesieM M €€ CBOWMCTBA, CTENEHb C JCHUCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudm ymncna. CoiicTBa norapudma. [lecsaTuuHble U HATypaJIbHBIE TOTAPHU(PMBIL.

CuHyC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCJIOBOTO aprymeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHI€HC YHCIOBOTO apryMEHTA.

2. YpaBHeHUN M HEpaBeHCTBa

ToxnaecTBa u TOXKAECTBEHHbIE PeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPAaBHEHHUS.

PaBHOCWIIBHBIE ypaBHEHMS U ypaBHEHUs-ClIeACcTBUs. HepaBeHCTBO, peieHue
HEPaBEHCTBA.

OcCHOBHBIE METO/BI PELIECHUS LIEJIBIX U IPOOHO-PALIMOHATILHBIX YPABHEHUM U HEPABEHCTB.

MHoOrouness! OT OJHOM EPEMEHHOM. JleJIeHrne MHOIOYJIeHa HA MHOTOWIEH C OCTATKOM.

Teopema be3y. MHorouseHs! ¢ nensiMu KodhduiimeHTamu.

Teopema Buera.

[IpeoOpa3oBaHUs YHCIOBBIX BBIPAKESHHM, COIEPIKAIINX CTENICHH U KOPHH.

Wppanmonanbubie ypaBHeHUs. OCHOBHBIE METObI PEMICHUS UPPALUOHATBHBIX
YpaBHEHUM.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHH.

[IpeoOpa3oBanue BbIpaXeHH, COEepKALUX JOTapru(PMBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METObI PEIICHHUS JIOTApUPMUIECKUX
YpaBHEHUM.

OcHoBHbIE TpUroHOMeTpUUeckue Gpopmyisl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIpaKEHM. Pellienre TpUroHoMeTpu4ecKux ypaBHEHUM.

Perenne cucreM TUHENHBIX ypaBHEHUN. MaTpulia CUCTEMBI JIMHEHHBIX YPaBHEHUM.

Ornpenenurens MaTPHUILLI 2X2, €r0 TEOMETPUIYECKUN CMBICI U CBOMCTBA, BHIYUCIICHUE €TO
3HAYEHHUs], IPUMEHEHHE ONIPENEIUTENS I PEIICHUS] CUCTEMBI IMHEWHBIX ypaBHEHUN. Pemenue
MPUKJIAJHBIX 3a/1a4 C MIOMOILBIO CUCTEMbI JINHENHBIX YpaBHeHUH. McciienoBanne mocTpoeHHOM
MOJIEJIN C TOMOIIBIO MATPHI] U ONIPEACITUTEIIEH.

[TocTpoeHne MareMaTHueCKUX MOJIENEH peaabHOM CUTYalluH C TOMOILbIO YPAaBHEHHM U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUN U HEPABEHCTB K PEIIEHUI0 MaTeMaTHUYEeCKUX 3a7a4 U
3a/1a4 U3 pa3IUnIHbIX 00JIaCTe HayKH U pealbHON )KU3HHU.
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3. ®ynkuum u rpaguku

Oynkius, crnocodbl 3amaHus (pyHknuu. B3ammuo oOpatHble ¢yHkunu. Kommosumms
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIHA.

OO6nactp onpeseneHus 1 MHOXecTBO 3HaueHui ¢pyHkuuu. Hynmu ¢ynkmun. [Tpomexytku
3HaKonocTossHeTBa. YETHble n Heu€THble QyHKuMU. [lepmonuueckue ¢ynkumu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIee
3Ha4YeHUs PYHKLUU HAa IPOMEKYTKE.

JIuneitHast, KBajipaTUYHast U APOOHO-IMHEHHAast QYHKLINHU. DJIEeMEHTapHOE UCCIIEJOBAaHUE U
HOCTPOCHUE UX I'PaPHKOB.

CrenenHast GyHKIIUS C HATypAIBHBIM U IETbIM MTOKa3zareneM. E€ cBoiicTBa u rpaduk.

CoiicTBa 1 rpauk KOpHS N-OH CTETIEHU KaK (YHKIIUU 00OpAaTHON CTETIEHH C HATYPaIbHBIM
IIOKa3aTEJIEM.

[Toka3zarenbHas u norapudmuyeckast pyHKIUM, UX cBOicTBa U rpaduku. Vcnonp3zoBanue
rpaduKoB QYHKIUH JUIs peleHUs ypaBHEHUH.

Tpuronomerpuueckass OKpYKHOCTb, ONpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIMIA
YHCIIOBOTO apryMEHTA.

@DyHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHBIX IIpolieccax U sABleHusX. [ paduku peasbHbIX
3aBUCHMOCTEH.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

ITocnegoBaTen HOCTH, CIIOCOOBI 3aJaHMS IIOCIEN0BATENLHOCTEN. MeTOI MaTEMaTHIECKOMN
UHAYKIUU. MOHOTOHHBIE M OTpaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTEeMaTHYECKOro aHaJIN3a KaKk aHaJIn3a OECKOHEUYHO MaJIbIX.

Apudmernueckas U reomerpuueckas —mporpeccud. beckoHeyHo — yObIBaronas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOLIEH IeOMETPUUYECKON MPOTPECCHH.
JIuHelHbII W DKCHIOHEHLHMaNbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrPECCUM JUIs PELICHUs] PEAJIbHBIX 3aJa4 IPUKIAJIHOTO XapaKTepa.

HenpepeiBHble (QyHKIMM W UX CBOHCTBA. Touku pa3pbiBa. ACHUMNTOTH TpaduKOB
¢yuknuii. CBoiicTBa (yHKIUN HENpPEphIBHBIX HA OTpe3ke. MeToJl MHTEpBaJIOB Ui pPELICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HENPEePhIBHBIX (YHKIIHUM JIsl pelIeHus 3a/1a4.

[TepBas u BTOpas npousBoaubie PyHKIMU. OnpeneneHne, reOMeTPUIECKUi U GU3MUECKHUi
CMBICJI IPOM3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduky GpyHKIUH.

ITpou3zBosHbIe r1eMeHTapHbIX (GyHKIMNA. [Ipon3BoHAS CyMMBI, TPOU3BEACHUS, YACTHOTO
Y KOMITO3UIMU (QYHKIUH.

5. MHokecTBa H JIOTHKA

MHOXeCcTBO, onepaluy HajJ MHOXKECTBAaMH M MX cBOMcTBa. Jlnarpammsl Ditniepa— Benna.

[IpumeHeHne TeOpeTUKO-MHOKECTBEHHOT 0 arnapara Jjisl ONMCaHus peaJIbHbIX IPOIIECCOB
U SIBJICHUM, IPU PEILIEHUU 3a7a4 U3 JPYTuX y4eOHbIX MTPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHUYecKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTeNNbCTBO, PABHOCWIIBHBIE YPABHEHMUSL.

Hatypanbuble u nensle uucia. llpuMeHeHne NpPU3HAKOB AEIUMOCTU LENBIX YHUCEI,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIO, alropuT™Ma EBKina s pemenus 3a1ad B LENIbIX Yhciax.

KowmmnekcHele uwucna. AnreOpanueckas M TpUTOHOMeTpuyeckas (opmbl 3amucu
KOMIUIEKCHOTO 4Yucia. ApupMeTHUecKre Onepaluyu ¢ KOMIUIEKCHBIMU unciaMmu. M3o6paxkenue
KOMIUIEKCHBIX YHCEJT Ha KOOPAUHATHOM MI0cKOoCTH. @opmyna Myaspa.
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KopHu n-oi1 creneHn u3 KOMILIEKCHOTO 4ucia. [IpuMeHeHne KOMIUIEKCHBIX 4uCcen I
peneHns (PU3NYECKUX M TeOMETPUUECKUX 3a/1ad.
6. YpaBHeHUS U HEPpABEHCTBA

Cucrema 1 COBOKYIHOCTh YPaBHEHUN 1 HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUUYECKOMH
OKPYKHOCTH. Pelienne TpuroHoMeTpu4ecKkux HEPaBeHCTB.

OCHOBHBIE METO/Ibl PELLICHHS T0KA3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOABI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOJBl  PEIIEHUS CUCTEM M  COBOKYIHOCTEH  pallOHAJIbHBIX,
UpPpaMOHATIBHBIX, TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX YPAaBHECHHA.

VYpaBHEHHUs1, HEPABEHCTBA U CUCTEMBI C IIaPAMETPAMH.

[IpuMeHeHHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUIO MATEMATHUYECKUX 3a1ad U
3ajjady U3 pa3IMyHBIX 00JacTell HayKM M peaJlbHOM JKU3HU, HMHTEpIpeTaluss NOJyYEHHBIX
pE3yJIbTaTOB.

7. ®Oyukuuu u rpaguku

I'papux xomnosunmu QyHkuuil. ['eomerpuueckue oOpas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpuueckne GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'paduueckue MeTOABI pEIICHUS YpaBHEHHWH W HEpaBEHCTB. | 'paduueckue MeToabl
penenus 3a1a4 ¢ napaMeTpaMH.

Hcnonb3oBanue rpadukoB (QyHKIMA A7 HUCCIEAOBAaHUS IMPOLECCOB U 3aBUCHUMOCTEH,
KOTOpPbIE BO3HUKAIOT NP PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX MPEIMETOB U pealbHON KU3HH.

8. Hauana MaTeMaTH4eCKOro aHAJIM3a

ITpumMeHeHre NpOU3BOIHOM K UCCIIEA0OBAHUIO (DYHKIMI HA MOHOTOHHOCTb M SKCTPEMYMBI.

Haxoxxnenue HamOoJIbLIEr0o M HAMMEHBUIETO 3HAYEHMH HEnpepbIBHOW (YHKIMM Ha
OTpE3KE.

[IpuMeHeHre TPOM3BOAHOW JUIsI HAXOXKJICHUS HAWIYYIIErO pEUIeHUs B INPUKIAIHBIX
3a/a4ax, JJIs ONpEeNIeHUusT CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJlaHHOro (GopMysol Hiu
rpaduKoM.

IlepBooOpasHasi, OCHOBHOE CBOMCTBO IMepBooOpa3HbIX. IlepBooOpa3Hble 3J€MEHTapHBIX
¢ynkuuit. [IpaBuia HaxoX/1€HUS TEPBOOOPa3HBIX.

Nurerpai. I'eomeTpuyeckuil CMBICI UHTETpaia. Beranucienue onpenenéHHOro MHTerpana
no popmyne Herotona—JIeitOHmIa.

[Ipumenenue wuHTErpajia JUisi HaXOXIEHMS IUIOMIaled IIOCKUX (GUryp u o0bEMOB
F€OMETPUYECKHX TEJ.

[Ipumeps! pemennit auddepeHnanbHbIX ypaBHEHHH. MareMaTnueckoe MoieIMpOBaHNe
peasibHBIX MPOLECCOB C MOMOIIbIO AU PepeHInaNbHBIX YPaBHEHUH.

9. IIpsimble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE IOHATHSI cTepeOMeTpUH. Touka, Mpsimasi, INIOCKOCTb, TpocTpaHcTBO. IlonaTne
00 aKCMOMaTHYECKOM MOCTPOCHUU CTEPEOMETPUH: aKCHOMBI CTEPEOMETPHH U CIIEACTBUS U3 HUX.

B3anMHOe pacrionokeHue npsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECs, apalyIe/IbHbIE 1
cKkpenuBaromuecs npsamele. [Ipu3zHaku ckpemmBaronxcs npsameix. [lapamienbHOCTh NPAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: IMApPAJUICIbHBIE MPSMbIE B IPOCTPAHCTBE, MAPALIEIBHOCTh TPEX
OpSAMBIX, MApaJUIEIbHOCTh NPSIMOM M IIOCKOCTH. [lapamienbHOe W LEHTpaJbHOE
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IPOEKTHPOBaHue, n3o0paxkenue ¢uryp. OCHOBHBIE CBOMCTBA MapajuI€IbHOIO MPOEKTUPOBAHMUSL.
N300paxkenne ¢uryp B napaielbHOW MPOEKIMU. YTIIbl C COHAPABICHHBIMUA CTOPOHAMH, yTOJ
MEXAy NPSAMBIMA B IPOCTpaHCTBE. llapayienbHOCTh IIIOCKOCTEN: NapajlleibHbIE IUIOCKOCTH,
CBOWCTBA MapaieNbHBIX TuIocKocTer. [IpocTeiiie npocTpaHCTBEHHbBIE (PUTYPBI HA MIIOCKOCTH:
TeTpa’ap, NapalIeNIeNUIIE], IOCTPOCHUE CEYEHU M.

[lepneHIUKYNAPHOCTh OPSIMOM M IUIOCKOCTH: IEPIEHAMKYJSIDHBIE IpsMBIE B
IIPOCTPAHCTBE, MpSAMBIE NApaUICIbHBIE M MEPHECHIUKYISIPHbIE K IUIOCKOCTH, IIPHU3HAK
NEPIEHIUKYIIIPHOCTU IPAMOM U INIOCKOCTH, TEOPEMA O MPSAMOU NEPIEHANKYISIPHON INIOCKOCTH.
OproronanbHOe npoekTupoBaHue. [lepneHAuKyasIp M HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0
IUIOCKOCTH, PAacCTOSHUE OT MpPSIMOM [0 IUIOCKOCTH, NPOEKIMS (UTYphl Ha IUIOCKOCTb.
IlepneHquKyISIPHOCTD TUIOCKOCTEN: ITPU3HAK IEPIEHIUKYISIPHOCTH ABYX IUIOCKOCTEN. TeopeMa
0 TPEX NEPIECHAUKYIIApaXx.

VYIUIBl B IPOCTPAHCTBE: YOI MEXAY NPSAMOU U IIJIOCKOCTBIO, IBYTPAHHBIN YIOJI, TUHEHHBIN
yroJl JIBYIpaHHOro yria. TpéxrpaHHblii MU MHOrorpaHsbie yribl. CBONCTBa IUIOCKUX YIJIOB
MHOrorpatsoro yria. CBONCTBa IUIOCKMX U JBYTPaHHBIX YIVIOB TPEXTPAHHOrO yria. Teopembl
KOCHUHYCOB M CHHYCOB JUIsl TPEXTPAHHOIO yIJIa.

10. MHoOroOrpaHHuKH

Bunbl MHOTOrpaHHMKOB, pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yrompHas npusMma,
npsiMasi U HaKJIOHHAsI IPU3Mbl, OOKOBast U MOJIHASL IOBEPXHOCTh IPU3MBI.

[Tapannenenumnen, npsIMOYrOJIbHBIM NapajuieJiCUNE ] U ero cBoiicTBa. Kpatuaiimue nytu
Ha MOBEPXHOCTH MHOTOrpaHHuka. Teopema Ounepa. IlpoctpanctBennas teopema I[ludaropa.
[Tupamuna: n-yrojapHas nupamuja, NpaBuibHas M yceu€HHas nupamuisl. CBoiicTBa pédep u
OOKOBBIX TpaHel MPaBUIbHOM nupamuibl. [IpaBuIbHBIE MHOTOIPAaHHUKY: MPAaBUIIbHAS IPU3MA U
npaBUIbHAs NHMpaMHJIA, MPAaBUJIbHAS TPEyrojbHas HNUpaMUAa M HPaBUIbHBIN TeTpa’np, KyoO.
[TpencraBneHue o NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3P, JOAEKAdAP U UKOCAIP.

Beruuciienue 31eMeHTOB MHOTOIpaHHUKOB: péOpa, nuaroHainu, yrisl. Ilnomans 60koBoi
MOBEPXHOCTH U MOJHON MOBEPXHOCTH MPSMON MPU3MBI, TUIOIIA][b OCHOBAaHUM, TeOpeMa 0 OOKOBOM
MOBEPXHOCTU NpsAMOM mpusmbl. [lnomans G0KOBOM MOBEPXHOCTH M MOBEPXHOCTU MPaBUIIbHOMN
MApaMUJIbl, TEOpPEMA O IUIOMAAN YCEUYEHHON TUPaMUIBbI.

CumMeTpusi B NPOCTPAHCTBE. DJIEMEHThl CUMMETPUHU IPaBHIIbHBIX MHOIOI'PAaHHUKOB.
CuMmMeTpuss B TNpPaBUIBHOM MHOIOIDAaHHUKE: CHMMETPHUS MapajuleNIeUIend, CHUMMETPHs
IIPABWIBHBIX IPU3M, CHMMETPHSI IPAaBUIIBHON TUPAMU/IBI.

11. BekTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

IToHsATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBON BEKTOP, NJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPBI
KOJUIMHEApHBIE, COHAINPABICHHBIE W IPOTHBOIOJOKHO HAaIpaBICHHbIE BEKTOpbL. PaBeHCTBO
BEKTOpPOB. [I€HCTBHSI C BEKTOPAaMH: CIIOKEHWUE W BBIYMTAHHE BEKTOPOB, CyMMa HECKOJIBKHX
BEKTOPOB, YMHO)KEHHE BEKTOpa Ha uncio. CBOMCTBA cloKeHusl BEKTOpoB. CBONCTBA YMHOKEHUS
BEKTOpa Ha ynciio. [ToHsATHE KOMIUTaHapHBIE BEKTOPHIL. [ [pU3HaK KOMITITAaHAPHOCTH TPEX BEKTOPOB.
IIpaBuno mapasutenenunena. TeopeMa O pas3OKEHUHM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. IIpsimoyronbHas cuctema koopauHaT B npoctpaHcTBe. Koopaunats! Bekropa. CBs3b
MEXy KOOpJMHATaMH BEKTOpa M KOOpAMHATAMHU TOYEK. YTOJI MEXIy BekTopamu. CkaiasipHoe
IIPOU3BEIEHUE BEKTOPOB.

12. Tena Bpamenust

[lonsTus: UMAMHAPUYECKAas IOBEPXHOCTh, KOHUYECKas IMOBEPXHOCTb, cpepuyeckas

MMOBEPXHOCTh, 00pa3yIOIINE MOBEpXHOCTEN. Tena BpaleHus: IIIHHAP, KOHYC, YCEUEHHBINA KOHYC,
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cthepa, map. Bzaumuoe pacnonioxxeHue chepsl ¥ IUIOCKOCTH, KacaTellbHas TIOCKOCTh K cdepe.
N300pakeHue Tes BpaleHus Ha TIIOCKOCTH. Pa3BépTka numnmmuapa u konyca. Cummerpus chepbl
U 11apa.

O6BéM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME HPSIMOYTOIBHOTO
napajuienenunesna u ciueactsus u3 He€. OOBEM HpsIMOM M HAKJIOHHOM NpPU3MBI, LMIMHAPA,
nupamMuibl 1 KoHyca. O0bEM 1mapa 1 apoBOro CErMeHTa.

KomOuHanuu Ten BpallleHMs W MHOTOrpaHHMKOB. IIpu3Mma, BmnucaHHas B LWJIMHAD,
onucaHHas okojio LwimHApa. [lepeceyenue cdeprl u mapa ¢ miockocTero. Kacanue mapa u
cdepsl I10CKOCThIO. [IoHATHE MHOTOIpaHHKKA, OIIUCAHHOI'O OKOJIO cepsl, chepsl, BIMCAHHOU B
MHOT'OTPaHHMK WJIU TEJIO BPALLCHMUSL.

[Tnomaak MOBEPXHOCTH MIJIMHAPA, KOHYyCa, TUIOMaas cdepbl u e€ yacreir. [lomobue B
npoctpanctBe. OtHomeHHe 00BEMOB, TUIOMAAEH TOBEPXHOCTEH  MOAOOHBIX  UTYp.
[IpeoOpazoBanue momoOusi, romoreTusi. PemieHne 3amad Ha IJIOCKOCTH C HCIOJIB30BAaHUEM
CTEPEOMETPUYECKUX METOJIOB.

IlocTtpoeHne cedyeHMH MHOTOTPAaHHMKOB W TEJI BpALEHUSA: CEUEHUs LWIMHIPA
(mapayuiebHO U TEPHEHIUKYJISPHO OCH), CEYEHHUs KOHyca (MapajuielbHOe OCHOBaHHMIO U
IpoXoJsllee Yepe3 BEepLIMHY), CeUeHHs LIapa, METOJ]bl MOCTPOSHHsI CEYEHUI: METOJ] CIIEIOB,
METO/]I BHYTPEHHETO MPOEKTUPOBAHUS, METO/ IEPEHOCA CEKYILIEH TIIOCKOCTH.

13. BeKTOpbI H KOOPAUHATHI B POCTPAHCTBE

BekTops! B mpocTpanctse. Onepanuu HajJ BeKTopamu. BeKTOpHOE YMHOXKEHUE BEKTOPOB.

CaoiicTBa BEKTOpHOI0 YMHOKeHUs. [IpsimoyroibHas cuctema KOOpAUHAT B IPOCTPAHCTBE.

Koopaunatsl BekTopa. Pasnoxxenue Bekropa 1o 6asucy. KoopanHaTHO-BEKTOPHBIN METOJ
IIPY PELIECHUU T€OMETPUYECKUX 3a/1a4.

14. IBn:xeHHns B IPOCTPAHCTBE

JBrxeHus mpoctpancTBa. OtoOpaykeHus. [IBrmxeHus u papeHcTBo uryp. O6mmue cBoiicTBa
JBIKCHUM. BuIbl NBUKEHMI: NapajuIeIbHbIM NIEPEHOC, LIEHTPAIbHAs CUMMETpUS, 3€pKaJlbHas
CUMMETpHUS, TOBOPOT BOKPYT npsiMoil. [IpeoOpasoBanust mogobus. [lpsimas u cdepa Diinepa.
15. I'pa¢, cBsa3HbII rpad, nyTH B rpade:

[uxet u nienu. CreneHb (BaJ€eHTHOCTH) BEpIIUHEL. ['padbl Ha miiockocTu. JlepeBbs.

CrnyyaitHble SKCIEpPUMEHTHI (OMBITHI) U CIIy4alHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTB ciydaiiHOTO COOBITHS. BIM30CTH 4acTOTBI M BEPOSTHOCTH COOBITHIA.
Crny4aiiHble OIBITHI C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSAMMU.

Omnepanuu Hajl COOBITUSIMU: NIepecedeHue, 00beIMHEHHE, TPOTUBOMOI0KHbIE COOBITHS.

Huarpammsl Diinepa. @opmyria c0KeHUs BEPOATHOCTEH.

VYcnoBHas BEPOSITHOCTh. Y MHOXKEHUE BEPOSITHOCTEN. [lepeBoO CiIydailHOro SKCIEPUMEHTA.

®opmya nmoaHoM BeposaTHocTH. Popmyina baiteca. HezaBucumsbie coObITHS.

bunapHblii  crmyuaiiHbli  ONBIT  (MCIHBITaHUE), ycnmex U Heynada. HesaBucumbie
ucnelTanus.CepHsi He3aBUCUMBIX MCIBITAHUHM 110 miepBoro ycrnexa. IlepectanoBku u hakropual.
Yucno coueranuii. Tpeyronbuuk [lackans. ®opmyna Ounoma HeroToHa.

Cepus He3aBUCHMBIX HcHbITaHUN bepnymmm. CrydailHelii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaitHas BenuuuHa. PacnpeneneHune BeposTHOcTe. Jluarpamma pacnpeneneHus.
Onepanuy Haja cioydalHBIME BeIWYMHAMHW. buHapHas ciydaiiHas BenuunHa. [Ipumepst
pacrpeziefieHul, B TOM 4KCiie TeOMEeTpHUUecKoe 1 ONHOMHAIIbHOE.
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CoBMeCTHOE paclpeleieHue JBYX CIy4alHbIX BeIWYMH. He3aBHCUMBIE CllydaliHbIE
BEJIMYMHBI.

Matemaruueckoe OXHAaHUE CilydalHOM BenuuuHbl (pacupenenenus). llpumepst
MPUMEHEHHUS MaTEMaTUYECKOTr0 0KHUIaHusl (CTpaxoBaHue, JioTepes). MaTeMaTnuueckoe OKuJaHue
OuHapHOW cilydallHON BeIMYMHBI. MaTreMaTtudeckoe OKUIAHHE CYMMBbI CIIYy4alHbBIX BEIMYUH.
MaremaTnueckoe 0KHu1aHue FTeOMETPUYECKOT0 U OMHOMHAIIBHOTO pacipeAeIeHUH.

Jucnepcuss M CTaHAAPTHOE OTKJIOHEHHE CIyyailHOH BeJMYMHBI (paclpeneseHus).
Hucniepcusi OMHApHOW ClydyallHOW BEIWYWHBI. MareMaTuuecKkoe OXKHJAaHUE IPOU3BEIACHUS W
JUCIIEPCUsl CYMMBI HE3aBUCUMBIX CIIy4alHBIX BEJIWYMH. Jlucnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOIO pacupeneneHud. Jucnepcus M CTaHIAPTHOE OTKJIOHEHUE I'€OMETPHUYECKOIO
pacupeneneHus.

HepasenctBo YeOwnméBa. Teopema YUeOwpiméBa. Teopema bepuymmu. 3akoH OombIimx
yucen. BpiOopounslii merox uccienoBanuil. Bribopounsie xapaktepuctuku. OleHHBaHUE
BEPOSITHOCTH COOBITUS 110 BEIOOPOUHBIM JaHHBIM. [IpoBepka MpoCcTeHIMX TUIOTe3 ¢ IOMOIIbIO
W3YYEHHBIX paclpeaciecHui.

HenpepeiBable cinydaiinble BeauuuHbl. [Ipumepsl. DyHKIHSA IUIOTHOCTH BEPOSATHOCTU
pacnpezneneHus. PaBHOMEpHOE pacHpelelieHHe M €ro CBOMCTBA. 3ajaudd, NpUBOIALIME K
[I0KAa3aTeIbHOMY pacIpeleleHno. 3ajaud, MPUBOJALIME K HOPMAJIbHOMY pACIpPEAEICHUIO.
@YHKIMSA IUIOTHOCTH BEPOSITHOCTH II0KA3aTEJIbHOTO paclpeneseHus, (YHKIUS IUIOTHOCTH
BEPOATHOCTH HOpPMaJbHOrO pacnpeaeneHus. OyHKIUSA IIOTHOCTH M CBONCTBA HOPMAJIBHOTO
pacrpeneieHus.

ITocnenoBaTenbHOCTh OJUHOYHBIX HE3aBUCUMBIX COOBITHH. 3ajaud, NPUBOAALIME K
pacnpenenenuto Ilyaccona.

KoBapuanuss nByx ciaydailHeIXx BenuuuH. KospduuueHT nauHEHHOW KOppEesUH.
CoBmecTHBIE HAOMIOIEHUS IBYX BeIMUuH. BbiOopounslit ko3¢ uiment koppenauuu. Paznuune
MEXy JMHEHMHON CBS3bI0 M INPUYMHHO-CIEACTBEHHOM CBsI3bl0. JIMHENHas perpeccus, METOJ
HAaUMEHBIINX KBaPATOB.
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4. OBBEM YYEBHOI'O ITIPEJIMETA U BUJIbI YYEEHOM PABOTBI

Buna yueOHoii padoThl

O0BeM B yacax

O0bemM yueOHOI0 mpeMeTa 369
B TOM YHCIIE:
OcHOBHOE coJIep>KaHHeE: 292
- VYpox 186
— Ilpaktuueckue 3aHsTHS 106
IIpodeccronanbHO-OPHEHTHPOBAHHOE COJEPIKAHKE (COIEPKAHUE 20
TPUKJIJHBIX MOJYJIEH):
- VYpok 10
— TlpakTueckue 3aHsTHS 10
KoHcynbTamnuu (mepes 3K3aMeHOM ) 2
CamocTtosTenpHas padora (BCero) ol
IIpomeskyTouHas arrecTtauus B popme IK3aMeHa 4
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5. TEMATHYECKOE ILIAHUPOBAHUE YUEBHOI'O ITPEJMETA OYILII 03 MATEMATHUKA (YIJIYBJIEHHBIN YPOBEHD)

Ne HaumenoBanme
Copep:xanue yueO0HOro MaTepuaja u GopMbI OPraHU3aALMH JeATEIbHOCTH
o/a pasgenoB uTeM |O0bem
o0yyarommuxcsi OcHOBHbIE BH/IbI AeSITEJTbHOCTH 00Y4aIOLIUXCS
yueOHOro 4acos
npeaMera
Pa3nen 1. Anredopa
1.1 | Yucaam 24/8 | Ypok
BBITHCIICHUS. 1. PauuonanbHble yrcna. [IporeHTsl. OnepupoBarh MOHATHAMU: PALMOHAIBLHOE YUCIIO, OECKOHEYHas
Hatypansabie u niensie uncia. OOBIKHOBEHHBIC U IECATHYHBIE IpoOH, | mepuoxndeckast Ipo0b, MPOICHTHL;
OeckoHeuHBIe Ieproandeckue apobu. [Ipumenerne npobdeit n
MPOLICHTOB ISl PELICHUS MPUKIAIHBIX 33aJa4 U3 Pa3IMIHBIX OTpaciei
3HAHUM U PEAIbHOM KU3HU.
2. JelictButenbHble yucia. PanuoHanbHble W UppalMOHalbHbIE uyucia. | MppamnuoHanbHOe 51 JIEUCTBUTENBHOE 4HCJIO; MOJYJb
Apudmernueckue onepanu ¢ JACHCTBUTEIbHBIMU YHCIaMH. MOIyJb | JEWCTBUTENHLHOTO YHCJA; HCIIOJNB30BaTh OTH IOHATHS IPH
JEWCTBUTEIILHOTO YHCIIA M €TO CBONCTBA. MPOBEJICHUH PACCYXKICHUI M JIO0Ka3aTeNbCTB, IPUMEHITH APOOH U
NPOLEHTHl A pEIICHHWsS NPHUKIAIHBIX 3aJad M3 Pa3IHMIHBIX
oTpacieil 3HaHWU W peanbHON km3HH. CBOOOTHO ONIEPHUPOBATH
MOHATHSAMH: PallMOHAIBHOE YUCIIO, OECKOHEUHas INepUOIHYECKas
IpoOb,  TPOLEHTHI, HPPAIHMOHAIPHOE  YHCIIO,  MHOXECTBa
palnMoHaIBHBIX u JeHCTBUTEIBHBIX YHced, MOZyJIb
JIEUCTBUTEIILHOTO YHCIa.
3. Apudmernueckuii KOpeHb HATYpPaAJIbHOI CTETIEHN U €ro CBOMCTBA. ®DopMynrupoBaTh, 3alMChIBaTh B CHMBOJIHMYECKOH (opme H
UCTIONIb30BaTh  CBOMCTBA KOPHSA N-OM  CTENEHHW IS
peoOpa30BaHMs BHIPAKESHHH.
4. CreneHb ¢ palliOHATBHBIM U IEHCTBUTEIBHBIM MToKa3aTes M. CTenieHs | QOpMyIHUpOBaTh  ONpEACNiCHHEe CTENeHH C  PalHOHAIBHBIM
C palMOHANBHBIM IOKa3aTeleM M ee CBOWCTBA, CTENCHb C | mokasaTeleM. BoINoiHATH peoOpa3oBaHuUs YHCIOBBIX BRIPAKCHUH,
ACUCTBUTECIILHBIM ITOKA3aTEIICM. COJIEPYKAIIMX CTEMIEHH C PAIIMOHAIBHEIM MTOKA3aTelIEM.
5. Jlorapudwm uncna. CoiictBa norapudma. JaBate ompezneneHue jorapudma uucia. Mcrmonb30BaTh CBOWCTBA
JorapuMoB 15 MPeoOpa30BaHMUS JIOTAPU(PMUAIESCKUX BBIPAKCHUH.
6. JecsaTrdHbIe 1 HATypallbHBIE JIOTapH (MBI JlaBaTh onpeneneHne JeCATHIHOTO U HAaTypalbHOTO Jorapudma.
7. IIpodeccnonaibHO OPHEHTHPOBAHHOE COJCPAKAHME: JlaBaTh ompeneneHus CHHyca, KOCUHYCa, TAHI'€HCAa U KOTaHTeHCa
CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YUCIIOBOTO apTyMEHTa. YHCIIOBOTO apTryMEHTa;
8. CuHyc, KOCHHYC, TAHT€HC, KOTAHT'€HC YHCIIOBOTO apTyMEHTA. JlaBaTp ompeneneHusl cuHyca, KOCHHYCa, TaHT€HCa W KOTaHTEHCa
YHCIIOBOTO apTryMEHTa;
9. ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YUCIIOBOTO apryMeHTa. JlaBaTh omnpezneneHuss apKCHHyca, apKKOCHHYCa U apKTaHTeHca

qucjia.
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10.

IIpodeccuoHaIbHO OPHEHTHPOBAHHOE COJep:KaHMe.

KommnekcHble uncna. ApudmMeTndeckue onepanuy ¢ KOMITIEKCHBIMH
yucnamMu. AnreOpandeckas W TPUTOHOMETpHYecKass (OPMBI 3alUCH
KOMIUTIEKCHOTO YHCIIA.

OnepupoBaTh TOHATHSIMH: KOMIUIEKCHOE YHCIO U
MHOXKECTBO ~ KOMIUIGKCHBIX  4mcen.  lIpencraBmsarth
KOMIUIEKCHBIE qHcia B anredpanmdecKou u
TPUTOHOMETPUUECKON ¢dopme. Brinonuats

apu(MeTHIECKHE ONIEPALUH C HUMH.

11. N3o0paxkeHre KOMIUIEKCHBIX YHCENl Ha KOOPJMHATHOW IUIOCKOCTH. | M300paxkaTh KOMILJIEKCHBIE YWCa HA KOOPAWHATHOM IUIOCKOCTH.

®opmyna Myaspa. Kopau n-oif cteneHu U3 KOMIUIEKCHOTO YHCIA. [Mpumensite Gopmyny MyaBpa u moiydyaTh IpeICTaBICHHE O
KOPHSX N-0i CTeNeHU U3 KOMIUIEKCHOTO YHCTA.

12. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCEN Il peIleHHus (U3NYeCKHX U | 3HAKOMHUTHCS C IPUMEPaMH NMPUMEHEHHS KOMIUIEKCHBIX YUCEN IS

TEOMETPUIECCKUX 3aa4.

pELICHHUSI TEOMETPUUCCKUX U (PU3NIECKUX 3a/1ad.

IIpakTHyeckoe 3aHATHE

13. [IpruMeHeHHEe TPU3HAKOB MAETMMMOCTH IEJBIX YHCeN, HauOompmmid | OmepupoBaTh MOHATHAMHU: HATypajdbHOE ¥ IIENI0€  YHUCIIO,
o6wmit nenurens (nanee - HOJI) u HauMeHbIiee o0uiee KpaTHOE (Xallee | MHOXKECTBO HaTypalbHbIX U LEJbIX yuce. Mcrnonb30BaTh Npu3HAKU
- HOK), octatkoB o moyiro, anroputma EBkima 1uis pereHust 3a1a4 JETMMOCTH LEMBIX 4YHCEN; OcTaTku mo momyio; HOJl u HOK
B CIBIX HHCIIAX. HaTypalbHbIX YHCEN; aJIropuT™M EBKnuMma nns pemeHus 3aaad.
3anuchiBaTh HATypajbHbIE YHCIAA B PA3IUYHBIX IO3ULUOHHBIX
CHUCTeMaxX CUHCIICHHUS.
14. Crenenp ¢ nenbiM nokasateneM. buHom Hbrotona. Mcnonbs3oBanue | 3HaTh ONpENEICHHUE U CBOMCTBA CTENEHU C LEJBIM MOKA3aTENIEM.
mogxonsAmed (GopMBI 3amiCH IACHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKUX 3aJa4 U NPEICTABICHUS JaHHbIX.
15. [MpubnmxeHHble BBIYKMCIACHUS. [lpaBmia OKPYIJICHHS, NPUKUAKA U | VCmonb30BaTh MPUOIMKEHHBIC BEIYHCICHHUS, PABIIIA OKPYTIICHHUS,
OIICHKA pe3yNbTaTa BEIYUCICHHIM. MPUKUJKY U OIIEHKY pe3yJbTaTa BHIYUCICHUH.
16. I[IpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHME: 3HaKOMUTBCS C IpUMEpPaMU IPUMEHEHUS! KOMILJIEKCHBIX YUCEIT JIst
MPUMEHHUTH KOMIUIEKCHBIE YMCIIa 7Sl peLIeHUs 3a/1ay. pEIIeHHS TEOMETPHUSCKUX U PU3MUSCKUX 3a1a4.
1.2 | YpaBHeHus u 40/18 | Ypok
HEpaBEeHCTEBA. 17. ToxmecTBa ¥ TOXAECTBEHHBIE TPEOOPA3OBaHUs. YPaBHEHHE, KOPEHD
ypaBHEHWs. PaBHOCHIIbHBIE ypaBHEHHsS | ypaBHEHHs-clieacTBHs. | OnepupoBaTh MOHATHAMH: TOXKAECTBO, ypaBHEHHE, HEPAaBEHCTBO,
HepaseHncTBo, pelieHue HepaBEeHCTBa. PAaBHOCHUJIbHBIE YpaBHEHUS U YPAaBHEHUS-CIIEJICTBUS, PAaBHOCHUIIbHbBIE
HEPaBEHCTBA,
18. OCHOBHBIE METOABl PEIICHUs IeNbIX H APOOHO-palMOHANLHBIX | OmepupoBaTh MOHATHAMH MHOTOWIEH OT OJHOH MMEPEMEHHOM, eTo

YpaBHEHUM M HEPAaBEHCTB. MHOro4JeHbl OT OAHONH IEPEMEHHOM.
Jlenenue MHoOrOwieHa Ha MHoOrodjieH ¢ ocrarkom. Teopema besy.
MHuorounens! ¢ nensiMu ko3dduimentamu. Teopema Buera.

KOPHH;, TMPUMCHATH JACJIICHUE MHOTOWICHA Ha MHOTOWICH C
ocTaTkoM, Teopemy. be3y u Teopemy Buera miis pemenus 3aaau.
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19.

Pemenne cuctem JIMHEWMHBIX ypaBHEHUI. MaTpuiia CUCTEMBI IMHEHHBIX
ypaBHeHHNA. OnIpeaeTnTe s MAaTPHUILI 2 X 2, €r0 TeOMETPUIECKUH CMBICI
U CBOMCTBA, BBIYMCICHHE €Tr0 3HAYEHHSA, NMPHMEHEHHUE OIPEICITUTEINs
JUISl pELIEHNs CUCTEMBI JIMHEWHBIX YPaBHEHUH.

OnepupoBaTh MOHATHSAMH: CHCT€Ma JMHEWHBIX ypaBHEHHMH,
MaTpHlia, oNpeaAenuTeNs MaTpulibl. Mcrnonb30BaTh CBOMCTBA
onpenenutenst 2 X 2 i BIUYUCICHUS €r0 3HAUYCHUs, MPUMEHITH
OTPEJICIIUTENHU JJIS PEIICHUSI CUCTEMBI JIMHEHHBIX YPaBHEHUH.

20. CuctemMa U COBOKYNHOCTh YpaBHEHHH M HepaBeHCTB. PaBHocmibHBIE | OmepHpoBaTh MOHATHAMH: CHCTEMa M COBOKYITHOCTb YPaBHEHHH U
CHUCTEMBI U CHUCTEMBI-CIEICTBHS. PaBHOCHIIBHBIE HEPABEHCTBA. HEPABEHCTB; PEHICHUE CUCTEMBI WIIK COBOKYITHOCTH; PABHOCHIIBHBIE
CHUCTEMBI U CHCTEMBI-CIIEICTBHS.

21, YpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMHU. BeiOupate cmoco6  pelleHMs  ypaBHEHMH UM HEpPaBEHCTB,
cozepKaluX MOAYJIH U IIapaMeTphbl

22, HppauronanbHble ypaBHEHHUS. Haxoguths penieHus HppallMOHAIBHBIX YPAaBHEHHUW C IIOMOLIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYHIECTBIISS MPOBEPKY KOPHEM.

23. OCHOBHBIE METO/IBI PELIEHHS UPPALMOHANBHBIX YPABHEHUI. Pemats wppanmoHambHbIE W KOMOWHHPOBAHHBIC YPAaBHEHHS, C
[IOMOIBIO PABHOCUIIBHBIX IIEPEXOI0B.

24, OCHOBHBIE METO/Ibl PELICHUS UPPALOHATIbHBIX HEPABEHCTB. Pemates uppannoHaibHble © KOMOMHUPOBaHHbBIE HEPABEHCTBA,

C IIOMOUIbIO PABHOCWIIBHBIX IIEPEXO0JI0B.
25, [TpeoOpa3oBaHKsi YHCIIOBBIX BBIPAKEHUH, CONEpKAIIMX CTENEHH W | BBIMOIHATH MpeoOpa3oBaHMs YUCIOBBIX BHIPAKEHHH, COJEPIKAIIIX
KOpHH. CTEIIEHU C pallMOHAJIbHBIM II0KA3aTEIEM.

26. IlokazaTenbHbIE ypaBHEHHS. Hcnonp30BaTh MU(POBBIC pecypehl IS ITOCTPOCHUS rpaduka
mokazarebHO# QyHKIMK U u3y4eHus eé cBorcTB. Haxoauth
peLIeHUs T0OKA3aTeIbHbIX YPABHEHUMN.

27. OCHOBHBIE METO/IBI PEUICHHUS [IOKA3aTEIbHBIX YPAaBHEHHH. IIpuMeHsTh CBOMCTBAa IOKa3aTeNbHOW (YHKIMH K pELICHUIO
MOKa3aTeIbHbIX YPaBHEHUI.

28. OCHOBHBIE METO/IbI PELIEHUS IOKA3aTENbHBIX HEPABEHCTB. [TpumeHsATH CBOWCTBAa MOKa3aTeNbHOW (YHKIMH K PEIICHUIO
MOKa3aTeIbHbIX HEPABEHCTB.

29. Jlorapndmudeckue ypaBHEHHS. Haxoauts penienust sorapuMUIecKuX ypaBHEHUH

30. OCHOBHBIE METO/BI PELICHUS JOTapUPMHUIECKUX YPaBHEHHUH. Haxoauths pemienust norapu(MUYECKUX YpaBHEHHH € IOMOIIBIO
PaBHOCHIIBHBIX IEPEXO0B HIIN OCYLIECTBIISIS IPOBEPKY KOPHEH

31. OCHOBHBIE METO/IbI PELICHUS JTOTAPHU(PMUIECKUX HEPABEHCTB. [TpumeHATH cBO¥CTBA ToTapu(MUIECKOH QYHKIHUN K PEIICHUIO
norapu(MUIECKUX HEPABEHCTB.

32. OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYIIBL. [IpuMeHATP OCHOBHBIE TpPHUTOHOMETpUYECKHe (OPMYIBl Ui
peoOpa3oBaHUs TPUTOHOMETPHIECKHUX BBIPAKCHUH.

33. OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI. [TpuMeHsATh OCHOBHBIE TPUTOHOMETpPHUYECKHE (OPMYNBl  JUIst
peoOpa30BaHMsl TPUIOHOMETPUIECKUX BHIPKECHHH.

34. IIpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/lCPKAHME: [TpumensaTs GopMynIBl TPUTOHOMETPHUH JUIS PELICHUS OCHOBHBIX

OCHOBHBIE METO/Ibl PELIEHHS] TPUTOHOMETPUUECKUX YPABHEHUI.

TUIIOB TPUTOHOMETPUYECKUX YPABHEHUH.
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35.

OCHOBHBIE METOJIBI PEUICHUS TPUTOHOMETPHUECKUX HEPABEHCTB.

[MpumensaTs GopMynasl TPUTOHOMETPHUH [UIS PEHICHHS OCHOBHBIX
THUTIOB TPUTOHOMETPUIECKHAX YPAaBHCHHH.

36.

OT10op KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUH C
TPUTOHOMETPUUECKON OKPY>KHOCTH.

TIOMOILIBIO

PemaTs TPUrOHOMETPUYECKHE YPABHEHHS M OCYIIECTBIATH
0TOOp KOpHEH C MMOMOIIBI0 TPUTOHOMETPHYECKON OKPY>KHOCTH.

HpaRaneckoe 3aHATHE

37. PereHne nmoxkasaresbHBIX YpaBHEHUH HaxoauTh penieHust mokazaTelbHbIX YPaBHEHHH.

38. Perenue norapuMuueckux ypaBHEHHN

39. IIpeobpazoBaHie TPUTOHOMETPHIECKUX BBIPAKEHHUM. [TpumensaTh (HOPMYIBI TPUTOHOMETPHUH [UIS PEIICHHS OCHOBHBIX

THUIIOB TPUTOHOMETPUUECKUX YPaBHEHHN

40. IIpodeccnonanbHO OPHEHTHPOBAHHOE COdEPKAHME:

Pelienne TpUroHOMETPUYECKUX YPAaBHEHUH. CBo0OOJHO  omepupoBaTh  MOHATHEM:  TPUTOHOMETPUYECKOE
ypaBHEHHE, MPUMEHSATh HEoOXoAuMble (HOPMYIIBI JUIS pEIICHHS
OCHOBHBIX THIIOB TPUTOHOMETPHYECKUX YPABHEHHH;

41. Pemmenne TpuroHOMETpUIECKHUX HEPABEHCTB.

42. OCHOBHBIE METO/bI PELICHUsI CHCTEM KOMOMHUPOBAaHHBIX YPaBHEHUI. Haxoauth  pemieHusi CHUCTEM W COBOKYIHOCTEH  LIENBIX
OCHOBHBIE METO/IbI PEIICHHsI CHCTEM U COBOKYITHOCTEH PallHOHANIBHBIX, | PAllMOHAIBHBIX, UPPALUOHAIIBHBIX, MOKa3aTeIbHBIX u
UPPAalOHAJBHBIX, TIOKA3aTENbHBIX U JOTapU(PMHUIECKUX YPABHEHUI. norapu()MUYECKUX ypaBHEHUH U HEPABEHCTB.

43. Pemenne mnpuknmamHeIX 3a7ad4 € TOMOIIBIO CHCTEMBI JIMHEHHBIX
ypaBHEHHH. VccrienoBanue mocTpoOEHHON MOJETH € TIOMOIIBIO MaTPHI]

Y OTIpEJEIINTEINCH.

44, Pemenne nocrpoeHre MaTeMaTHUECKUX MOJIEJIEN peabHON CUTYAlNH C
[IOMOLIbI0 ypaBHEHUN U HepaBeHCTB. lIpuMeHeHue ypaBHEHUU U
HEpaBEHCTB K PEILICHUI0 MaTeMaTHUECKHX 3a/1a4 U 3a/1a4 U3 pa3sInuHbIX
oOacTell HAayKH U peaqbHOMN JKU3HU.

45, [IpumeHeHne ypaBHEHHWH, CHCTEM U HEPaBEHCTB K penieHuto | [IpuMeHsATh cHCTeMBbl ypaBHEHUH K PEIICHUIO TEKCTOBBIX 3ajad n3
MaTeMaTHUeCKUX 3a7ad W 3ajJad M3 Pa3IM4YHbIX oONacTeldl HAyKW M | pa3NU4YHbIX ~ oOjacTed  3HAaHMH WM PEIbHOH  JKH3HH;
peanbHON JKU3HH, HHTEPIIPETalHs ITOJydeHHBIX PE3yJIbTaTOB. MHTEPIIPETHPOBATH IOJyYSHHBIC PEIICHUS.

1.3 | ®ynkuuu n 18/8 | Ypox
rpaguku 46. OyHKIHUA, cCIOcO0BI 3a1aHus QYHKIUH. B3anmHO oOpaTHble QyHKIMA. | OnepupoBaTh MOHATHAME: (QYHKITHS, CIOCOOBI 3aqaHus (HyHKIIHU;
Komnozumus ¢yakmuit. ['paduk GyHKIHH. B3aMHO OOpaTHBIe (YHKIHMH, KOMHIO3WIUSA (YHKIWHA, rpaduk
GbyHKIUN
47. CroiictBa ¢yrkmmu. O61acTh OmpeneneHnss U MHOXKECTBO 3HaueHHH | OnepupoBaTh MOHATHSIMH OONAacTh OMNPEAETICHHS U MHOXKECTBO

¢yaxonn. Hymn ysknun. [IpomexxyTkn 3HaKOTIOCTOSHCTBA. YeTHBIE U
HeueTHple QyHkmum. Ilepumogmueckne ¢GyHkmmn. [IpomexyTku
MOHOTOHHOCTH (yHKIMH. MaKCUMyMBl W MUHHUMYMBI (YHKIHH.
HanOomnbiree 1 HanMeHbIIee 3HaUCHIST (QYHKIIMH Ha IPOMEXKYTKE.

3HAYCHUH bynkIHN, HYyIH byHKINA, TIPOMEXYTKH
3HAKOTIOCTOSTHCTBA. BBITIOMHATH 3JeMEHTapHBIE MpeoOpa3oBaHuUs
rpadukoB (yHKIMNA. 3HATH U YMETh JIOKa3bIBaTh YETHOCTH WITH
HEYETHOCTh (PYHKIMH, MEPUOJUYHOCTh (PYHKIMH HaXOIUTh
MPOMEKYTKH MOHOTOHHOCTH (DYHKIMH, MAKCUMYMBI U MUHUMYMBI
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(GyHKIIMY, HanOoJbIllee W HaWMEHbIee 3HA4YeHHE (YHKIUU Ha
MPOMEXKYTKE.

48. Jluneiinast,  kBampatw4yHas W ApoOHO-THMHeHHas  QyHKiuu. | OnepupoBaTh MOHATHAMHU: JIMHEHHAs, KBaJpaTW4IHAs, IPOOHO-
DeMeHTapHOE HCCIIeI0BaHUE M IOCTPOSHUE HX IPadrKOB. JIMHEHHAs U cTeneHHas (GyHKIHH.

49, CreneHHasi (QyHKUMS C HaTypalbHBIM W LEJNbIM TokasateneM. Ee | @opMyiaupoBaTh W HUIIOCTPHPOBaTh rpaduyeckd CBOHCTBA
cBoiictBa u rpaduk. CBoiicTBa u rpaduk KOpHS N-Oil CTCECHW KakK | JUHCHHON, KBaJgpaTHYHOW, JPOOHO-TMHEHHOW W  CTEHCHHOM
(yHKIIMHM OOpaTHOMN CTETIEHH C HATYPaJIbHBIM IT0Ka3aTEIIEM. ¢GbyHKIMHA. 3HATH OMpENENCHHE W CBOWCTBA CTEIEHH C MEIBIM

MOKa3aTeJIEM.

50. [lokazaTenpHass w Jorapummyeckas (QYHKINH, WX CBOHCTBa u | Mcmonp3oBaTh IMQPOBBIE pecypchl A TIOCTPOCHUS Tpaduka
rpajuku. Ucnonssoarne rpagukoB QyHKUMH UIs  PIUCHHS | mokasaTelbHOM (PYHKIHMH M H3ydeHHs eé cBoicTB. CTPOUTH rpaduk
YPaBHCHHH. sorapuMudeckoil QyHKIMH Kak OOpaTHOM K MOKA3aTENbHOM U

UCIIOJIb30BaTh CBOMCTBA JIOrapu(pMUUIECKOH (DYHKIMHU JUIsl pEILICHUS
3anad. [[pumeHATH CBOMCTBA IOKa3aTesIbHOM U JoraprudMuueckoi
GYHKIMHA K pEIICHHIO I0Ka3aTeNIbHBIX M JIOTapU(pMUUECKHX
HEpaBEHCTB.

51. TpuroHoMmeTpryeckas OKpy>KHOCTb, OTIpEJICIICHNE Pemats TpUrOHOMETPHYECKHE YPAaBHEHHUSI M OCYIIECTBIATH OTOOP
TPUTOHOMETPUUYCCKHUX (DYHKIIMH YHCIOBOTO apryMEHTA. KOpHEil ¢ HIOMOIIBI0 TPUTOHOMETPHUECKON OKPY>KHOCTH.

52. ITpodeccuoHaIbHO OPHEHTHPOBAHHOE CO/ep:KaHHe: Hcnonp3oBaTh IU(POBBIE pecypchl Ul TOCTPOCHUS TI'padHKOB
TPUTOHOMETpUUECKHE QYHKIIMHU, UX CBOMCTBA U TpadUKH. TPUTOHOMETPUUECKUX (DYHKIINHU U U3YUEHHsI UX CBOKCTB.

53. Tpuronomerpuyeckne QyHKIUH, NX CBOWCTBA U rpaduKy. Hcnonp3oBaTh 1H(POBEIE pecypchl UIS HOCTPOCHUS TpadUKOB

TPUTOHOMETPUYECKUX (PYHKINH U U3ydEHHS UX CBOMCTB.

54. I'pacdmueckre METOIbI PELICHHUS] YPABHEHHI 1 HEPABEHCTB.

I'padraeckre MeToabI pemieHns 3a1a4 ¢ IapaMmeTpamu.

HpaKTu'{eCKoe 3aHATHE

55. IpodeccHnoHaTbHO OPHEHTHPOBAHHOE COIEPKAHME:
alIeMEHTapHbIe Peodpa3oBaHusl rpagukoB GyHKIMIL.
56. I'padux xommozunuu GyHKIHMH. ['eoMeTprdaeckrne 0Opa3sl ypaBHEHUH H
HEpaBeHCTB Ha KOOPJMHATHOM IJIOCKOCTH. Crpoutb rpadyKM  KOMIO3MLIMHM (QYHKIMH C  IOMOIIBIO
9NIEMEHTAPHOTO HCCIICIOBAHUS W CBOMCTB KOMIIO3HMIMH JBYX
dynximit;
57. | Pemienue 3angay. QDYHKIMOHANbHbIE 3aBHCHMOCTH B  pealibHBIX
mporieccax u sBIeHISIX. [ paduKu peaqbHBIX 3aBHCUMOCTEH.
58. Pemmenne npukinanHbIx 3aaa4. Mcnonap3oBanne rpaMKoB QYHKIUN JUIS

UCCIIEI0BaHMS MPOLECCOB U 3aBUCUMOCTEH, KOTOPbIE BOZHHUKAIOT MPU
pELIeHUH 33/1a4 U3 IPYTUX YIeOHBIX IPEAMETOB U peallbHOM )KU3HHU.
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1.4

Haugama
MaTEMaTHYECKO
ro aHajn3a.

36/18

Ypox

59.

TlocnenoBaTenbHOCTH, CHOCOOBI  3aJaHUs  IOCICHOBATEILHOCTEH.
Meron maTemMaTuyecKod WHAYKIMH. MOHOTOHHBIE W OrpPaHUYCHHBIE
nocieaoBaTeabHOCTH. McTopus BO3HUKHOBEHHUS MaTeMaTHYECKOTO
aHajau3a Kak aHajan3a 0ECKOHEYHO MAaJbIX.

OHepI/IpOBaTL MNOHATUAMMU: I10CIICA0BATCIBHOCTD, CITOCOOBI 3alaHus
HOCHCHOBaTeHLHOCTeﬁ; MOHOTOHHBIC n OrpaHNYCHHBIC
IOCJICAOBATCIIPHOCTH, HCCJICOOBATH IIOCJICOOBATCIIPHOCTH  Ha
MOHOTOHHOCTB U OT'PAHUYICHHOCTb.

60. Apudmernueckas 1 TeOMETPHIECKAst IPOTPECCHU. JlaBatp ompenencHue apUPMETHIECKOH W TEOMETPHUIECKOU
IIPOTpecCu.

61. BeckoneuHo yObIBatomiast reomerpuieckas nporpeccus. Cymma Jloka3piBaTh CBOMCTBA apU()METHUECKOH W TIeoMETpUYEeCKOn
OeckoHeuHO yObIBarolIell reoMeTpuYecKor nporpeccud. JIMHEHHBIH 1 | porpeccuy, HAXOAUTh CYMMY WICHOB IPOTPECCHH, a TAKIKE CYMMY
SKCIIOHEHIMANIBHBIN pocT. Hucno e. @opmMyiia CI0KHBIX IPOLIECHTOB. 9IIEHOB OECKOHEYHO YOBIBAIOIIEH T€OMETPHUECKON IPOTPECCHH.

62. HemnpepoiBable QyHKIMM M uX cBoiicTBa. Touku paspeiBa. CBolicTBa | OmepupoBaTh MOHATHAMH: (YHKIMS HENpepbIBHAs Ha OTpe3Ke,
(yHKIMH HEMPEPHIBHBIX HA OTPE3KE. TOYKa pa3pbiBa (QYHKIMH, acuMOToTa Trpaduka (YHKIUH.

[TpumeHsTh cBOIicTBa HENPEPHIBHBIX (DYHKLMIT AJIs pelIeHHs 3a/1a4.

63. AcuMnToTH TpaduKOB (PYHKITHIA.

64. [MpousBonHas Gpynkumu. Onpenenenue. [lepsas u Bropast npousBoaHeie | OnepupoBarth MOHATHAMHU: TiepBas M BTOpas IPOHM3BOAHBIC
(hyHKIHN. dyHKLMY;

65. I'eomerpuyeckuii n Quznveckuii cmbpica Npou3BonHOW. YpaBHeHHe | [loHMMaTh (QU3NYECKUI M FEOMETPUUECKHMA CMBICI MPOU3BOIHON;
KacaTenbHOH Kk rpaduxy GyHKIuy. 3aMUChIBATh YpaBHCHHC KacaTelbHOM. Hcnonws3oBaTh

reoOMEeTPUUYECKUN U (PU3NUECKHUIA CMBICII POU3BOAHOMN JUIsl pEILICHUS
3a7ad.

66. [IpousBopHble 3neMeHTapHBIX (QyHKOMH. [IpomsBogHass cymMmbl, | BBUMCIATE NPON3BOJIHBIE CYMMBI, IPOW3BEAEHHS, YaCTHOTO W
MIPOM3BEICHNUS U YaCTHOTO. CJIOKHOH (DyHKIIUH.

67. IIpon3BoaHAs KOMITO3UIMA (PYHKIUH. Crpoutp TpaduK  KOMIIO3WIMH  (PYHKOUH C  [TOMOIIBIO

3JIEMEHTApPHOTO MCCIIEA0BAHMUS U CBOMCTB KOMITO3HIINH.

68. [lpumeHeHne TPOW3BOJAHOM K  HccienoBaHuio  QyHkuMd Ha | Mcrmonb3oBaTh TPOW3BOJHYIO [UISi MCCIENOBaHUS (QYHKIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI. MOHOTOHHOCTb ¥ 9KCTPEMYMBI.

69. Haxoxnenne HanOoNbIIero M HaMMEHBLIETO 3HAUCHWH HempepbiBHOHM | Haxonute HamOonbllee W HaWMEHbIEEe 3HAuCHHS (QYHKIMN
(yHKIMHK Ha OTpE3Ke. HETIPEPHIBHOH Ha OTpe3Ke, CTPOUTh Tpapuki (GYHKOHHA Ha

OCHOBAHHH TPOBEJIEHHOTO MCCIIEJOBAHUS.
70. [lepBOOOpa3Has, OCHOBHOE CBOWCTBO NEPBOOOPA3HBIX. OnepupoBaTh MNOHATHUSIMHM: IE€pBOOOpa3Hast M ONpPENeNEHHBIN
HWHTETpal.

71. [lepBooOpasuble 3nemeHTapHbIX QyHKIMA. [IpaBmia HaxoxxaeHus | HaxoauTts nepBooOpasHbie 3JeMEHTapHBIX (GYHKIMNA U BBIYHCIATH
nepBooOpasHBIX. naTerpan o Gopmyne Herotona— JleliOHuma.

72. IIpodeccnonanbHO OPHEHTHPOBAHHOE COJCPKAHME: IMomy4yate mpeacTaBIeHHE O 3HAUYEHUM BBEJICHMS IOHSITHUSA
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Hurerpan. 'eomeTpudeckuii CMBIC UHTETpaIA. WHTErpajia B pa3BUTUH MAaTEMAaTHKH.
73. [IpumeHeHne UHTETpaia Ul HaX0XKICHU IUIomanei miockux ¢uryp. | Haxomurts miomanu rockux (Guryp ¢ moMoIpio onpenesiéHHOro
UHTeTrpaJa.
74. [Ipumenenne uHTErpana Jyuis HaxoXJeHUS 00beMOB reoMeTpuyeckux | Haxomurte miomanu rmiockux GUryp m oObEMBI TENI C MOMOMIBIO
Tel. ONpPENEIEHHOr0 UHTErpaa.
75. JuddeperHnnansHpie ypaBHEHAS OnepupoBath MOHATHS TUPEpeHINaTbHbIC YPaBHEHHS
76. MaremaTindeckoe MOJEIMPOBAHNE PEANBHBIX MPOLECCOB C MOMOMIBIO | 3HAKOMUTHCSA C MAaTEMAaTHYECKHM MOJICIHPOBAHMEM Ha IpPHMeEpe
i QepeHInaTbHBIX YpaBHEHUH. muddepeHnanbHbIX YpaBHEHUI.
IIpakTuyeckoe 3anATHE
77. ITpodeccnoHaIbHO OPHEHTHPOBAHHOE COJeP:KaHMe: MCIIOIb30BaHNE
MPOTPECCUH ISl PEIICHNUS] PeabHBIX 3a7a4 MPUKIAIHOTO XapakKTepa.
78. Merto HHTEpBAJIOB JUIA pelIeHNsI HepaBeHCTB. [IpuMeHeHne cBOMCTB
HeTpephIBHBIX (QYHKLIMI IS peleHus 3aaad.
79. [IpousBoaHbIe 3eMeHTapHbIX QyHKIMH. [Ipon3BotHAs CyMMBI, Bbruncnare 1pon3BOOHBIE CYMMBI, IPOW3BEAEHHS, YacCTHOTO W
MPOU3BEACHHS U YaCTHOTO. CJIOKHOH (DyHKIIUH.
80. Bbruncnare Tpon3BOJHBIE CyMMBI, IPOW3BEAEHHS, YacTHOTO W
[TpousBoHAasE CyMMBI, IPOU3BEACHHS M YaCTHOTO. o
CJIOKHOM (DyHKITHH.
81. [IprmeHeHne MPON3BOAHON K MCCIIEAOBAHUIO (DYHKIMH Ha Hcnonp30BaTh NPOM3BOIHYIO [UIS HCCIENOBaHWA (QYHKIMM Ha
MOHOTOHHOCTb M DKCTPEMYMBI. MOHOTOHHOCTb ¥ 9KCTPEMYMBI.
82. . Hcnonb30BaTh MPOM3BOAHYIO JUIS HAXOXJICHHS HaWIydIIero
Pemrenve npuknaaHbIx 3amad. [IpuMeHeHne mpon3BOAHOMN IS HAXOXKICHHS
peLIeHus! B IPUKJIAHBIX, B TOM YUCIIE COLUATBHO-9KOHOMHYECKHX,
HaMTy4IIero pelieHns B IPUKIIAIHBIX 3a/1a4ax, sl ONpe/esIeH s CKOPOCTH 1
o 3a7a4ax, ISl ONPENENICHHsS CKOPOCTH M YCKOPEHHs Ipoliecca,
YCKOPEHHSI TIpOLIecca, 3a1aHHOTO (GOpMYIIOi MK TpadrKoM. .
3aaHHOTO (OPMYJION MK rpaduKoM.
83. BhIUHCIeHHE ONMpENeeHHoro MHTerpana 1o dopmyine Hpiotona- | HaxoxuTs nepBoobpasHbie dIeMEHTapHBIX (YHKIMA U BEIYUCIISTH
JleiiOHmIa. uHTerpai no popmyine Herorona— JleiiOnuna.
84. ITpumeps! pemennii quddepeHInanbHBIX YpaBHEHHUI.
85. [Ipumeps! perenuit qudQepeHInaNEHBIX YpaBHEHUH.
1.5 | MHoxecTBa U 6/4 | Ypok
Jloruka 86. MHOXECTBO, Ollepalliy Ha/l MHOYKECTBAaMHU M UX cBoiicTBa. [Juarpammbl | CBOOOJHO OMEpUPOBATh MOHSITHUSMH: MHOXECTBO, ONEPAl[K Ha[l
Diinepa-Benna. MHOKECTBaMH.
87. Omnepanuy HaJl MHOKECTBAMH U MX CBOICTBA. CB0OOIHO ONIEPUPOBATH OTIEPALINHU HAJl MHOKECTBAMHU.
88. Omnpenenenne, TeOpeMa, CBOWCTBO MaTEMaTHYECKOro  OObBEKTa,
CJIC/ICTBHE, JOKA3aTEIbCTBO, PABHOCWIILHBIE YPaBHEHHS. CB00OOHO OmEpHpPOBaTH MOHATHAMH: OIpEAEIEHHe, Teopema,
ypaBHEHHE - CJEICTBHE, CBOWCTBO MaTeMaTH4YEeCKOro OObBEKTa,

39




J10Ka3aTCJIbCTBO, PABHOCHUJIBHBIC YPABHCHUA 1 HCPABCHCTBA.

IIpakTnyeckoe 3aHsiTHE

89. IIpumeHeHHEe TEOPETUKO-MHOXKECTBEHHOTO ammapaTta [Ijs omnucaHus | Mcrmonb3oBaTh TEOPETUKO-MHOMKECTBEHHBIN anmnapaT AJisl OMUCAHUS
peaNbHbIX MPOIECCOB M SBICHHUM, MpU pElIeHUH 3aJad M3 JPYTHX | pealbHBIX MPOILECCOB U SBICHUH, MPU PEIICHUU 3aJad U3 JPYTHx
Y4eOHBIX PEAMETOB. Y4eOHBIX PEIMETOB.
90. MHoOXecTBO, OTepauy HaJl MHOKECTBAMHU. CB0OOIHO OIIEPUPOBATH OTIEPALINH HAJl MHOKECTBAMHU.
Pasne 2. I'eomeTpus
2.1 | [Ipsimbie u 18/10 | ¥Ypoxk OnpenensiTh IUIOCKOCTh Kak (UTYypy, B KOTOPOW BBIMOJHACTCS
TIOCKOCTH B 91. OCHOBHBIE TIOHATHS CTEPEOMETPHH. TOYKa, NpsAMas, IUIOCKOCTh, | IUIAHUMETpus. JlenaTh MNPOCTEHIIMEe JIOTMYECKHE BBIBOIBI M3
HPOCTPaHCTBC npoctpaHcTBo.  IlomsAtne 00 — akCHOMATHYECKOM  IOCTPOCHHMU | aKCMOMATHKH  IUIOCKOCTH. IIPUBOJUTH TNPUMEPHI  PEATBHBIX
CTCPEOMCTPUN: AKCUOMBI CTCPEOMCTPUU U CIICACTBUA U3 HUX. 00BEKTOB, HCATH3AIMCH KOTOPHIX SIBIISIOTCS AKCHOMBI TCOMETPHH.
92. B3anMHOe pacmonoskeHHe PSMBIX B IPOCTPAHCTBE: Tepecekarmuecs, | Vcnonp30BaTh A HMOCTPOCHUS CEUCHHH METOJ CIIEAOB, METOJ
[apajcibHbIC u CKpelnBaromuecs NpAMBIC. IlpusHaku | BHYTpeHHEro MPOCKTHPOBAHMS, METOA [epeHoca  CeKymiei
CKPCIIMBAIOIIUXCSI TPSIMBIX. wiockoctd. Knaccuduiuposats B3aMMHOE PaCIOIOKCHHIE MPSIMBIX
B IIPOCTPAHCTBE, WILTIOCTPHUPYS PUCYHKAMHU U TIPHBOIS IPUMEPHI U3
peanbHOM )KU3HU.
93. [MapammensHOCTE TPSAMBIX M IUIOCKOCTeW B mpocTpaHcTBe: | [loKa3pIBaTh MPHU3HAK O MApaUICIBHOCTH MPSIMON W IUIOCKOCTH;
napajuleJibHple  MpsAMBbIE B MPOCTPAHCTBE, NApauIeJbHOCTh TPEX | CBOMCTBA MapajUICIbHOCTH HPAMOM U IUIOCKOCTU. Jloka3biBaTh
HpAMBIX, MapaJUIeJIbHOCTD IIPAMOU U IUNIOCKOCTH. TEOpEMY O CYIIECTBOBAHMM W EAMHCTBEHHOCTH NapajlieIbHOMN
MPSIMOM, TIPOXOIAIIEH Yepe3 TOUKY MPOCTPAHCTBA U HE JISKaIIel Ha
IPYTOM TPSAMOW; JIEMMY O TIEPECEUCHHH IUIOCKOCTH JIBYMS
napaulebHBIMA  MPSIMBIMU; TEOpeMy O TpEX MapauIeNbHBIX
MPSIMBIX.
94. [TapamrensHOE U IEHTPaTbHOE MTPOSKTHPOBaHUE, H300pakeHue Guryp. | OOBSACHATh, YTO HA3BIBACTCA MAPAJUICIBHBIM H IIEHTPaJIbHBIM
OCHOBHBIE CBOWCTBA MAapajljIeIbHOIO MPOEKTUPOBaHUs. M300pakeHHe | mpoeKTHPOBAaHMEM M KAK BBIOJIHACTCS MPOEKTHPOBaHUE (QUIyp Ha
¢uryp B TapamieNbHOW MPOCKUMH. YTl C COHANMPABICHHBIMU | [IOCKOCTS. Jloka3bIBaTh CBOICTBa napajjieIbHOro
CTOPOHAMHM, YTOJI MEXKIY IPSIMBIMA B IPOCTPAHCTBC. npoekTupoBaHus. IlomydaTh TpeACTaBIEHHE O LEHTPAIBLHOM
MIPOEKTUPOBAHUH 1 00 UCTOPHUH PAOOT MO TEOPUH MEPCIICKTHBHI.
95. [MapammenbHOCTh TUIOCKOCTEW: TapalieNbHBIC IDIOCKOCTH, cBolicTBa | KimaccmpuimpoBats B3anMHOE PACIIONOKEHHE MPSIMOH U ITIOCKOCTH
napajuleNbHBIX TIOCKOCTEH. B TIPOCTPAHCTBE, MPHUBOJS COOTBETCTBYIOIIME MPUMEPHI U3
peanbHOl ku3HU. POPMYyIUPOBATh ONpEeNICHHE MapauIeTbHbIX
OpsIMOA M IUIOCKOCTH. JlOKa3plBaTh MPHU3HAK O MapajlIeNbHOCTH
OpsIMOM M IUIOCKOCTH; CBOWCTBA MapajlIeIbHOCTH MPSMOM U

40




IIJIOCKOCTH.

96. IlepneHAUKYNAPHOCTh MNPSIMOM M IJIOCKOCTU: IEpHEHAUKYIspHbIe | JlOKa3bIBaTh: TEOpEMY, BBIPAKAIOLIYIO IIPU3HAK
OpAMBIE B IPOCTPAHCTBE, NPAMBIE MAPAJIEILHBIE U NEPIICHIAUKYIISPHBIE | MEPIECHIUKYIAPHOCTA TNPIMONM M IUIOCKOCTH; TEOPEMY O
K IIIOCKOCTH, NpPHU3HAK ICPICHAUKYJIAPHOCTH MPAMOU U IIIOCKOCTH, | CymIeCTBOBAHMU M €IMHCTBEHHOCTH TPAMOM, MPOXOIIIEeH depes
TeopemMa O HpPAMOM NepHeHIUKYISpHOH MIockocTH. OpTOroHaibHOE JAHHYI0 TOYKYy H NEpPHeHIMKYIAPHON K JAHHOH IUIOCKOCTH.
TIPOCKTHPOBAHHUE. [TonyyaTs NpejcTaBieHre 06 OPTOrOHAIEHOM ITPOEKTUPOBAHUH.

97. IleprieHAMKyNAp M HAKIOHHBIE: PACCTOSIHME OT TOYKM 1O INOCKOCTH, | IlomydaTe mnpeacTaBieHHME O 3HAYEHUM MNEPHEHIUKYIApa It
PaccTosHKE OT NPAMOIf 10 MIIOCKOCTH, TPOEKLKUs (GUIyphl HA INIOCKOCTh. | npyrux obmacTeii Hayku ((Qu3HMKa, DHEpreTHKa, Ja3epHbIE
HCpHeHHI/IKyHﬂpHOCTL INTOCKOCTEH: IMPpU3HAK TEPHEHAUKYIAPHOCTH TeXHOJ'IOFI/II/I), B peaﬂLHoﬁ JKU3HU (TeXHI/IKa, OKpy>Karomias
JIByX IUIOCKOCTEH. 06CTaHOBKA).

98. Teopema 0 Tpex neprneHauKyJIsIpax. JlokaszpiBaTh TeOpeMy O TpEX IEPHEHIUKYJSIpaX MU TEOpEeMy

o0OpaTHyI0 TeopeMe O TPEX MEePIeHIUKYIIAPAX.
99. Yriael B TOpPOCTpaHCTBE: yroid MEXAY MpAMOW M IUIOCKOCTBIO, | AKTYalM3UpoBaTh (akThl U METOJbI IUIAHUMETPUH, PEJICBaHTHbIC

JIBYTPaHHbII YIOJl, IMHEIHBIN YroJl ABYIPaHHOIO yria. TpeXrpaHHbli U
MHOTorpaHHblie yribl. CBONCTBA IUIOCKUX YIJIOB MHOT'OTPaHHOTO YyIJIa.
CBoiicTBa INIOCKUX U ABYTPaHHBIX YTJIOB TPEXTpaHHOrO yria. Teopemsl
KOCHHYCOB M CHHYCOB JJIl TPEXIPaHHOI'O yIJia.

TeMe, TPOBOJAUTH aHanoruu. QopMynupoBaTh OIpeIeIeHUE
JIBYrpaHHOTO yrima. Jloka3blBaTb CBOWCTBO paBEHCTBA BCEX
JWHEHHBIX  yIIOB  JByrpaHHoro yrima. Kiaccupummposats

JABYT'PaHHBIC YTJIbI B 3aBUCUMOCTH OT UX rpanyCHoﬁ MCEPEIL.

IIpakTHyeckoe 3aHsiTHE

100.

I[Mpocreiime npocTpaHCTBEHHBIE (PUIYPhI HAa IUIOCKOCTH: TETPadap,
napaJelenuIe, NOCTPOEHUE CEUEHHH.

Pemats CTCPCOMCTPHUYCCKUC 3aJadud: Ha ONPCACICHUC BHAA
CCUCHHA N HAXOXACHUC €Io IJI0OI[a . HpOBO,Z[I/ITB J0Ka3aTCJIbHBIC
pacCyXKaACHUA IPpU PEIICHUU Tr€OMETPHUUCCKUX 3aaa4, CBA3AHHBIX CO
B3aMMHBIM PACIOJIOKEHUEM IIPAMBIX B IIPOCTPAHCTBE.

101.

[lepnenauKyIIsp M HAKJIOHHBIE.

DopMynUpOBaTh OINPEIENICHUS: MNEPNEHANKYISAPHBIX INPSMBIX B
OPOCTPAHCTBE; ONpEeAEICHHE MpsIMOH, NEPHEHIUKYIAPHON K
INIOCKOCTH. JlOoKa3bIBaTh: JEMMY O HNEPHEHIUKYISPHOCTH IBYX
HapajyieNIbHBIX HPAMBIX K TpeTbedl MpsMOIl; TEOPEMBI O CBA3U
MEXy HapaIeIbHOCTBIO MPSIMBIX M UX MEPHEHINKYISIPHOCTHIO K
IUIOCKOCTH.  JIOKa3bIBaTh: TEOpPEMy, BBIPAXKAIONIYIO IPU3HAK
HNEePHIEHANKYIIPHOCTH NPAMOM W IUIOCKOCTH; TEOpeMy O
CyIIECTBOBAaHUU U EAMHCTBEHHOCTH HPSAMOW, MPOXOAAIIEeH depes
JAHHYI0 TOYKY W TIEPIEeHAWKYSIPHOH K JaHHOW IUTOCKOCTH.
N300paxaTh B3aUMHO HEPIEHANKYIISIPHBIE IPSMYIO U TNIOCKOCTh

102.

Yrael B HOPOCTPaHCTBE: Yrod MeXAy MNpsMOM M IIOCKOCTBIO,
JIBYTPaHHBII YIoJl, IMHEHHBIN YroJl ABYIPaHHOIO yria. TpexrpaHHbli U
MHOTOTPaHHbIE YTJIBL.

Pemats CTECPCOMETPUICCKUEC
IJIAaHUMETPUYCCKUC (baKTI:I U METOBbI.

3aJga4u, HCIIOJIBb3Ys

103.

TeOpeMLI KOCHHYCOB U CUHYCOB JId TPEXT'PAHHOT'O YTJIad.

Pemats MpUKJIaJAHbIC 3a/da4i,
T€OMETPUICCKUX BCJIINYHH.

CBsA3aHHBIC C HaXOXIACHHUEM
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104.

Teopema 0 Tpex nepreHUKYIIspax.

PemaTs crepeoMeTpuuecKkue 3agadd, CBS3aHHBIE C NMPUMCHEHHEM
TEOpPEMBI O TPEX MEPIEHANKYISIpax, HaXOXKICHHEM PacCTOSHUM,
[IOCTPOCHHUEM NPOEKLUH.

2.2

MHororpaHHuKu

10/10

Ypox

105.

Bunel MHOrorpaHHMKOB, pa3BepTKa MHororpaHsHuka. IIpusma: n-
yrojpHas Npu3Ma, MpsiMas U HAKJIOHHas NMPHU3MBI, OOKOBast M TOJIHAS
MOBEPXHOCTH ITPU3MBI.

PucoBare BBINYKIIBIE MHOTOTPAHHUKHU C 33JaHHBIMH CBONCTBAMU;
BOCCTAaHABJIUBATh OOLIMH BH/ BBITYKJIOTO MHOTOTPAaHHHUKA 110 JIBYM
€ro MIPOEKLHUSIM. Jloka3bIBaTh CBOICTBa BBIITYKJIOTO
MHOTOTPaHHHKA.

106.

[Tapannenenunen, NpsMOYTOJbHBIN NapajuleNenune] U ero CBONCTBA.
Kpatuaiimue myT Ha MOBEpXHOCTU MHOTOTpaHHUKa. Teopema Ditnepa.
[TpocrpancrBenHas Teopema [Tudaropa.

PucoBath BeIMyKJIbIE MHOTOTPaHHUKH C pa3HOW OilnepoBoil
XapaKTepUCTUKOM; HCCIEN0BAaTh BO3MOXKHOCTH IOJIYUEHHS
pesyibTaTa INpH BapbUpPOBaHMU JAaHHBIX. llmaHupoBaTh
MOCTPOEHHUE MPABMIBHBIX MHOTOTPAHHUKOB Ha TIOBEPXHOCTAX
JIPYTUX TPaBUIbHBIX MHOTOTPAHHUKOB

107.

IMupamupma: n-yronpHas MNHpaMuAa, TpaBHIbHAasT U yCEUCHHas
nupamunael. CBoiicTBa pebep U OOKOBBIX TIpaHeill NpaBUIIBHOU
MUPAMHUJIBI.

108.

[IpaBuibHBPIE MHOTOTPAHHUKHW: TIpaBWIIbHAS TIpU3Ma W TIPaBHIIbHAS
mUpaMuia, MpaBWIbHAS TPEYrOJNbHAS MUpaMUAa ¥ PaBHIBHBIA
TeTpa’dap, kyo. IlpeacraBieHue O MPABWIBHBIX MHOTOTPAHHUKAX:
OKTadIp, IOJEKAdIP U UKOCAIP.

109.

CI/IMMeTpI/ISI B TIPOCTPAHCTBE. DJIeMEHTHI CUMMECTPUU TIPABUIIbHBIX
MHOTOI'PAHHUKOB. CI/IMMeTpI/ISI B MPaBWJIBHOM  MHOI'OIPAHHHKE!:
CUMMCTpHUA NapauieJenuIeaa, CHUMMETPpHUS IIPABUJIBHBIX [IPU3M,
CUMMCTpUA HpaBI/IHLHOﬁ nupaMuJbl.

HpaKaneCKoe 3aHATHE

110. | TIpogeccMoOHAILHO OPHEHTHPOBAHHOE COIEPIKAHIE:
BEIYUCIICHHE DJIEMEHTOB MHOTOTPAHHHUKOB: pe0pa, THaroHaju, yrIib.

111. [Tnomanas 60KOBOM MOBEPXHOCTH MPHU3MBI. Brraucnuth 60KOBOM MOBEPXHOCTH MPU3MBI.

112. | [nomangs 6OKOBOW MOBEPXHOCTH M MOJTHOM MOBEPXHOCTH HPSIMOMA
MIPU3MBI, TUTOIIA/Ib OCHOBAaHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH BBIMUCIATE TUIOMAAM TIOBEPXHOCTEH MHOTOTPaHHHMKOB (IPU3Ma,
TIPSIMOHA TIPU3MBL. MUpaMKJIa), TEOMETPUYECKUX Tell C MpUMEHeHHeM (GopMyII.

113. | Ilmomaae GOKOBO MOBEPXHOCTH M MOBEPXHOCTH MPABMIHHON TAPAMHIBL, BeMuCIAT  TUTOMANKM  TIOBEPXHOCTH TPABHIIBHOW MHPAMUIIBL,

TeopeMa O IO YCEUEHHON MTUPaMU/IbL.

reOMETPUICCKUX TCJI C MPUMEHCHHUCM (bOpMyJ'I.
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114.

CummeTpuss B TPaBWIBHOM  MHOTOTPAaHHHKE:
nmapajieNienunesia, CUMMETPHUsS MPaBWIBHBIX IIPHU3M,
TIPaBUIBHOM MUPaMUJIBL.

CUMMETpPHS
CUMMETPH

2.3 | Bekropsl u 4/4 | Ypox
KOOpZHMHATRI B 115. | IloHATHA: BEKTOp B IPOCTPAHCTBE, HYJICBOH BEKTOD, IIMHA HEHYNIEBOTO | OmnepupoBaTh MNOHATHUSMH: BEKTOpD Ha IUIOCKOCTH H B
IIPOCTPAHCTBE.
p p BEKTOpA, BEKTOPBI KOJUIMHEAPHBIC, COHAIIPaBJICHHBIC u NIPOCTPAHCTBE; KOMIIJIaHapHBIE BEKTOPEI. HpI/IBOI[I/ITB
MPOTHBOMONIOKHO HAIPABICHHbIE BEKTOPHl. PaBEHCTBO BEKTOPOB. npUMepsl  (U3MYECKHX BEKTOPHBIX BENMYMH. OCBaMBATDH
JleHicTBHSl ¢ BEKTOpaMHM: CIIOXKEHHE M BBIYMTaHHWE BEKTOPOB, CYMMa | phapina BHITONHEHWS ACHCTBH CIIOKEHHA M BEIMHTAHWS
HECKOIIBKMX BEKTOPOB, YMHOXXEHHE BeKTopa Ha dmncio. CBoicTBa
. BEKTOPOB, YMHOXCHHSI BEKTOpa Ha uHclo. Jlokas3pIBaTh
CloKeHUsI BEeKTOpoB. CBONCTBa yMHOXXEHHUS BEKTOpa Ha 4YHCIIO. N
NPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpoB. JloKa3bIBaTh
IlonsTue KoMIUTaHapHBIE BEKTOPHI. [IpHM3HAK KOMIUTAaHAPHOCTU Tpex 5 R
BexTopoB. IlpaBuno mapamnenenunena. Teopema o pasnoxkenun | COPEMY O PasiOmKCHHH JOOOrO BEKTOpa 1O TpEM HaHHBLIM
BEKTOpA 110 TPEM HEKOMIIAaHAPHBIM BEKTOPaM. HEKOMILTaHApHBIM BEKTOpaM
116. | IIpsiMmoyronpHast cucTeMa KOOpAMHAT B TmpocTpaHcTBe. KoopawHaThl | BeroMHHTH ompeneneHne CKaaipHOTO YMHOXKEHHS U €r0 CBOWCTBA.
BCKTOpA. CBs3b MCKAY KOOpANHAaTaAMH BEKTOpPA U KOOpANHATAMH TOYCK. Beraucasars ¢ TMOMOIIIBIO CKAILIPHOI'O YMHOKCHHS JJIMHBI BEKTOPOB,
Yron Mexny Bekropamu. CKaJsIpHOE POU3BEICHUE BEKTOPOB. YOIl MEKLY HHMH, YCTAHABIMBATh  IIEPICHAMKYISPHOCTH
BEKTOPOB.
IIpakTHyeckoe 3aHATHE
117. | Omnepanuu HaJ BeKTOpaMH, 3alaHHBIMH B IIPOCTPAHCTBE.
Bekropsl B mpoctpanctBe. Omepamum Hajx BeKTopamH. BexropHoe
YMHOXEHHE BeKTOPOB. CBOWCTBA BEKTOPHOTO YMHOKECHHSI.
118. | IlpsiMmoyroJnbHasi cucTeMa KOOPAMHAT B IpocTpaHcTBe. KoopauHAThI
BekTopa. PasznoxkxeHune Bekropa mo Gasmcy. KoopanHaTHO-BEKTOPHBIHM
METO/]I TIPH PEIICHUN TeOMETPUIECKHUX 3a/1ad.
2.4 | Tena BpaeHus 12/20 | Ypok
119. | IloHsATHSA: UMIMHIPUYECKAsT TMOBEPXHOCTh, KOHUYECKAs MOBEPXHOCTh, | CBOOOIHO OTIepPHPOBATH HOHATHSIMU: IUTHHAPHYECKast
oOpasyrone mnoBepxHocTel. Tena BpalleHWs: UWIMHAP, KOHYC, | MOBEPXHOCTb,  LWIMHIAP.  M3ydarh  cHnocoObl  MOJydeHHs
YCEUEHHBIN KOHYC. WINHAPHUYECKON TIOBEPXHOCTH, IUIHH/pPA. 300paxkaTs HUIHHAP
U €T0 CEUEHHs MIOCKOCTHIO.
120. | Hownsarus: map, chepa, chepruieckas TOBEPXHOCTb. CB00OOIHO ONepUPOBATh MOHATUAMIE: chepa U map, UeHTpP, PaANyC,
quamerp cdepsl u  mapa. DopMmyrupoBaTh  ONpeaeneHHe
KacaTeJIbHO INIOCKOCTH K cdepe. Jloka3bIBaTh TEOPEMBI O CBOHCTBE
W TIpU3HaKe KacaTelbHOHM MIocKocTH. BeiBomuth opmyny s
BBIYHCIICHUS TUIOLIAH Cephl uepe3 pasuyc cepsl.
121. | B3aumHoe pacnoyioxkeHue chepbl U IIOCKOCTH, KacaTebHast INOCKOCTh | Mccne1oBaTh B3aUMHOE PACIIONIOKEHUE CHEPhI U TIIOCKOCTH.

K cdepe. M3o0pakeHne Ten BpalleHHs Ha IUIOCKOCTH. Pa3BepTka
WIMHApPa U KoHyca. CuMMmerpus cdepsl u mapa.
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122.

O6bem. O6bpeM npusMbl. OCHOBHEIE CBOWMCTBa 00beMOB Tell. Teopema
00 o0beMe MPSIMOYTOJIbHOTO MapauleNieuIiela U CISACTBHS U3 Hee.
O6BeM NpsAMO¥ ¥ HAKJIIOHHOH MPH3MEI.

CBOoOOMHO oOmepupoBaTh TOHATHAMHU: OOBEM Tema, o0O0BEM
MIPSIMOYTOJIBHOTO Mapajutenenumnena. dopmynupoBaTh OCHOBHBIC
cBoiictTBa  00BEMOB.  JlokaseiBaTe  Teopemy 00  00BEMeE
MPSMOYTOJBHOIO  Mapajvlejielunena, CIeACTBHS M3 Heé.
JokaspIBaTh TeopeMy 00 00BEME HAKIIOHHOW MPU3MBI Ha IIpUMepe
TPEYroJILHOM MPU3MBI U AJIS TPOU3BOJILHOM ITPU3MBI.

123. | llomobme B mpocTtpancTBe. OTHOmeHHe 00BEMOB, IUTOIIAACH
noBepxHocTe  monoOHbIX  ¢uryp. IIpeoOpazoBanme  momoOwus,
TOMOTETHSL.
124. | TlocTpoeHne ceuyeHU MHOTOTPAHHUKOB U TeJl BPAIICHUS: Crpouts cedueHuws. PemaTp crepeoMerpudeckue 3aJadd Ha

CeUeHMs NWIMHIpA (TapauIeIbHO U MEPIEeHAUKYIIPHO OCH), CCUEHHS
KOHyca (MapajulellbHOEe OCHOBAHUIO M IIPOXOJSIIEe 4epe3 BEepIINHY),
CEUCHHUS IIapa, METOJBI NMOCTPOCHHS CEUCHHUH: METOJ CIEJO0B, METOX
BHYTPEHHETO MPOEKTUPOBAHMS, METO IEPEHOCA CEKYIIEH TNIOCKOCTH.

JIOKA3aTeIbCTBO  MAaTEMAaTHYCCKUX  OTHOIICHWH, HaXO0XKJICHHE
TEOMETPUYECKUX BEIWYWH (IUTHH, YIIIOB, IUTOMmanei, oOBEMOB).
Hcnonp3oBaTh Npu  pELIEHUM  CTEPEOMETPUUYECKHMX  3a1ad
IaHUMETpUYeckre (akThl M METObl. [IpOBOMUTH JIOTMYCCKH
KOPPEKTHbIE  JIOKa3aTeJdbHbIE PACCY)KIEHUS TIPH  PEUICHUU
CTEPEOMETPUYECKUX 3a/1a4.

HpaKTH‘{eCKOC 3aHATHE

125.

O6pem. O0BeM THpPaMHUTIHL.

JlokaspiBaTh TeopeMy: 00 00BEME mnmpaMuzabl, (OpPMYIHPOBAaTH
CleACTBHA W3 Hee: 00BbEM yceuCHHOW mHpamunsl. BwiBoguTh
(bopMyITy U BBIYHUCIICHHS 00BEMOB YCEUEHHOM MTUpaMUIbI

126.

O6beM. O0beM UIIHH]IPA U KOHYCA.

CBoOOHO oOmnepupoBaTh IMOHATHAMHU: OOBEM Tena, IUIOLIAIb
noBepxHocTH. ©opMynMpoBaTh OCHOBHBIE CBOMCTBA 00HEMOB.

JokaspBaTh TeopeMbl: 00 00bEMe MUIHHAPA; 00 00BEME KOHYcCA.
BriBoaNTb (OpMYIIBI JJIst BRIYKCICHHS 00bEMA YCEYEHHOTO KOHYCA.

127.

O0BeM 1mapa ¥ mapoBOro CETMEHTA.

CB006OIHO ONEpPHPOBATH MOHATHAMU: IIAPOBON CETMEHT, LIapOBOM
CIIOH, IIapOBOIl CEKTOP, OCHOBAHUE U BBICOTA CEIMEHTA, OCHOBAHUE
W BBICOTA LIAPOBOrO CIOS. BBIBOAUTE (GOPMYIIBI T HaXOXKICHUS
00BEMOB IIAPOBOTO CErMEHTa, IIAPOBOIO CEKTOPa, IUIOIIAIH
ctepsl. JlokazpiBaTh TeOpeMy 00 00BEME mapa.

128.

KomOuHamu Ten BpaeHus: ¥ MHOTOTpaHHUKOB. [Ipu3Ma, BrimcaHHast B
IIMHJIP, OMFCaHHas oKoo IuuHapa. [lepecedenue cdepsl u mapa ¢
IOCKOCThI0. Kacanue mapa u cephl INIOCKOCTHIO.

Pemats nmpocTele 331241, B KOTOPBIX PUTYPUPYIOT KOMOMHAIMH Tell
BpaIIeHUs ¥ MHOTOTPaHHUKOB. M CII0/Ib30BaTh pH pPELICHNH 3a/1a4,
CBS3aHHBIX CO CcQepoid W IMIapoM, IUTaHMMETpuiyeckue (aKThl U
METOZIBI.
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129. | KomOuHammu Ten BpameHHs ¥ MHororpaHHukoB. IloHsTne | Pemarh crepeomeTpuyeckue 3aiaqd, CBA3aHHBIE C  TENAaMH
MHOTOTPAaHHHKA, OIMCAHHOTO OKOJO chepbl, cepbl, BIMCAHHOW B | BPAIIECHHS, IOCTPOCHUEM CEUEHMI TEJ BPALLCHHUS, ¢ KOMOMHALMAMU
MHOT'OT'PaHHMK WJIM TEJIO BPAILCHUS. TEJ BpallICHUA 1 MHOTOTPAHHUKOB.

130. | IInomane MOBEPXHOCTH LWIMHApA, KOHYyca, Iuomans chepsl n ee | CBOOOTHO ONepupoBaTh MOHITHUSAMHU: KOHWYECKas IOBEPXHOCTb,
JacTeH. KOHYC, YCECYEHHBIH KOHYC. M3ywyarh CrocoObl MOIydYeHHS

KOHMYECKOH MOBEPXHOCTH, KOHyca. M300pakaTh KOHYC H €ro
CCUCHUS IUIOCKOCTBIO, NMPOXOJSMIEH depe3 0Ch, W IUIOCKOCTEHIO,
NepIEeHANKYJISIPHOI K OCH.

131. | [Inomans MOBEPXHOCTH IMIIMHApA, KOHyca, IDIOMAns chepbl U ee
4yacTen.

132. | Pemrenue 3a1a4 Ha IIOCKOCTH C UCHOJIB30BAHUEM CTEPEOMETPHUECKHUX
METO/IOB.

133. Ceuenus 1mapa, METOJIbI IIOCTPOCHUS CEUSHUI: METO/1 CclielloB, MeTox | PemaTh crepeomeTpuueckue 3ajaud, CBs3aHHbIE cO cdepoil u
BHYTPEHHETO MIPOEKTHPOBAHUS, METO]] TIEPEHOCA CEKYIIEN TUIOCKOCTH. | IIAPOM, HAXOXIEHUEM IUIOIIAH cephl U €€ JacTell, HocTpoeHueM

ceueHui cepsl U mapa.

134. | Pemenue 3a1a4 Ha IIIOCKOCTH € MCHOJIB30BaHUEM CTEPEOMETpHUecKHX | PermraTs crepeoMeTpuiecKue 3a/1auu, CBA3aHHbIE ¢ 00BEMOM MIapa,
METOJIOB. IaPOBOTO CErMEHTa, IIAPOBOTO CEKTOPa, IIOMIAIBI0 CHEPHI.

2.5 | JIBuxenusi B 4/2 | Ypok
npocTpancTse 135. | Jsmwkenus mpocrpadcTBa. OToOpakeHus. [IBrkeHus u paBeHCTBO | CBOGOAHO ONEPHPOBATH MOHATUAMU: OTOOPAKEHHE MPOCTPAHCTBA
¢uryp. OOwwme cBoiicra nasmxkeHuil. IIpeobpasoBanus nOAOOMS. | wa ce6s, JBMKEHHE NPOCTPAHCTBA; LEHTPATbHAsA, OCEBAs M
lpsmast u cdepa iinepa. 3epKaibHas CUMMETPHH, MAPAJUIETLHEI TIEPEHOC; PABEHCTBO M
nogobue ¢uryp. OnepupoBaTh HOHATHSAMHU: IpsMas U cdepa
Diinepa. BeIMoaHATH mpeoOpa3oBaHust MOA00HS.
136. | Buns! 1BukeHHi: napanienbHbI IEPEHOC, IEHTpalIbHAasA CUMMETpHs, | JlOKa3pIBaTh yTBEpXKIEHHS O TOM, YTO LEHTpalbHas, OceBas H
3epKaJibHasi CHMMETPHSI, TOBOPOT BOKPYT MPSIMOH. 3epKajibHasi CHMMETPUH, NapajulelIbHbI EepeHoC  SIBISIOTCS
JIBIDKCHUSIMH.
IIpakTHYecKkoe 3aHsITHE
137. | IIpeobpa3zoBanus nomodus. [Ipsmast u cdhepa Ditnepa. Pemats reomerpuyueckue 3anadd ¢ UCIOJIb30BAaHUEM JIBYIKEHUH.
Hcnionb30BaTh NpH pEICHUN 3aad ABHKEHHS IPOCTPAHCTBA M MX
CBOMCTBA.

Pasnen 3. BeposiTHOCTD M cTaTH

CTHKa

3.1

DJIeMEeHTHI TeOpUH
BEPOSITHOCTEM.

10/4

Ypoxk

138.

I'pad, cBsubii rpad, mytm B rpade: mmknsl ¥ nenu. CreneHb
(BanenTHOCTB) BepIIUHEL [ padel Ha miockocTH. JepeBbs.

[MpencTaBnsaTh OOBEKTHI M CBSI3M MEXIY HUMH C ITIOMOIIBIO
rpada, HaXOIUTh ITyTH MEXIY BepuInHaMH rpada. Beiaensats B
rpagpe memu u IWKIBL. CTpPOMTH JEpeBO IO ONHCAHHIO
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CITy9aifHOTO OTIBITA, OTIMCHIBATH CITyJaifHbIE COOBITHS B TEPMUHAX
JepeBa. Pemate 3agaun ¢ moMouipio rpados.

139. | DnemeHTapHble COOBITHA. BeposSTHOCTH CilydallHOro coOOBITHS. | BhImensTe ©  omuceBaTh  ciydaiiHble COOBITHS B
CiydaiiHple 3KCHEPUMEHTHI  (ONBITHI) W ClOydailHble COOBITHS. | CIy4aiHOM OTIBITE. DopMyaUpOBaTh yCII0BUS
DreMeHTapHble  COOBITHS  (MCXOMbI). BeposTHOCTL — cilydaiiHoro | IMPOBEICHHS CydaiHOro ombita. HaxoxuTs BeposTHOCTH
coObITusi. BaM30CTh YacTOThI U BEPOSTHOCTH COObITUH. ChydaiiHbie cobbITHit B OIBITax ¢ PpaBHOBO3ZMOXHBIMHU
OIIBITHI C PABHOBO3MOYHBIMH 3JIEMEHTAPHBIMU COOBITHSMM. SJICMCHTAPHBIMU HCXOAAMU.

140. | Onepamuu HaJ COOBITHSIMU: nepeceueHue, obwvenmHeHne, | Mcmoms3oBath muarpaMMel Diffiepa n BepOalbHOE OIHMCAHHE
MPOTHBONOIOXKHBIE  cOOBITHA. Jmarpammer  Dinepa. @opmyna | COOBITHI TpH BBHINOJHEHWH ONEpanuid HaJ COOBITHAMHU.
CJIOKEHUS BEPOSITHOCTEM. Pemats 3amauu, B TOM YHCIE C HCIIOIB30BAHHEM JIEpeBa

CIly4alHOTO OMBITa, (OPMYJ CIOXKEHHS M YMHOXCHHS
BEPOSITHOCTEH

141. | YcioBHas BEpOATHOCTE. YMHOXEHHE BepoaTHocTed. JlepeBo | Pemarte 3agaun, B TOM dYHCIE C HCIIOJIB30BAaHHEM JiepeBa

CIly4alHOTO SKCIEPHMEHTA. CIIy4alHOTO OIBITa M yYMHOXCHHUS BeposTHocTeil. Mcmomp3oBaTh
NPaBWJIO YMHOXEHUsI, U3y4eHHbIE KOMOWHATOPHBIE (OPMYJIBI AJIS
MEPEUYUCTICHUA DBJICMCHTOB pPa3JIMYHBIX MHOKECTB, B TOM YHUCIIC
3JIEMEHTAPHBIX COOBITHH B CITy4aifHOM OIIBITE.

142. | buHapHblii ciny4ailHblii oOmbBIT (MCIBITaHWE), ycrmex u  Heynada. | [lonb3oBatbes dopmynoid u TpeyroabHukoM Ilackanms st

HezaBucumble wucnbeitanus. Cepus HE3aBUCHUMBIX MCIBITAaHHH 10
nepBoro ycmexa. IlepecraHoBku u (akropuan. Uuciao codeTaHH.
Tpeyronpauk [ackams. @opmyna 6maOMa HeI0TOHA.

oTpeZieTIeHUs Yicia coueTanuid. [IpuMensTs hopmymy OmHoMa
Hprorona 11 npeoOpasoBaHusi BbIpaxeHHd. Pa3ouBath
CJIOXHBIE DKCIIEPUMEHTHI Ha OT/ACIbHbIE UCHBITaHUA. PemaTh
3aJjaud Ha ITOUCK BEPOSTHOCTEH COOBITHI B CEPUN HCIIBITAaHUH

JIO TIEPBOTO ycIieXa U B CEpHUsIX UCIBITAHNH bepHym.

IIpakTuyeckoe 3aHsATHE

143.

YMHOXeHHe BeposiTHOcTel. JlepeBo cirydaifHOro sKkcrepumMeHTa.2

144,

Cepus He3aBUCHMBIX HCIbITaHUN bepHymm. CrydaitHerii BEIOOp W3
KOHEYHOH COBOKYITHOCTH.

Paz0uBath CIIOXKHBIE IKCIEPUMEHTHI HAa OTACIBHBIC HCIBITAHMUS.
Pemrate 3amaum Ha TOWCK BEPOSTHOCTEH COOBITHI B CEpHHU
WCTIBITAHUH 10 TIEPBOTO yCIieXa U B CepHAX UCTBITaHU bepHym,
a TaKKe B ONBITAX CO CIy4allHBIM BBEIOOPOM U3 KOHEYHOU
COBOKYITHOCTH C HCIIOJIb30BaHUEM KOMOHWHATOPHBIX (DaKTOB U
dbopMyl, B TOM UHCIE€ B XOJle¢ MPAKTHUECKOH pabOThI C
MIPUMEHEHUEM CTaHIAPTHBIX (PYHKITHA.

3.2

JuckperHsle
CllydaiiHble
BEJTUYUHBI

16/10

Ypoxk
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145. | Cnyuaiinas BenuumHa. Pacmipenenenue BeposTHocTed. [[marpamma | OcBamBaTh TIOHSTHSA: ClOydaiiHas BeJWYWHA, paclpeielieHue,
pacnpenenenus. Onepanuy Haj CIyYalHBIMHU BEeIWYMHAMH. buHapHas | Tabnmma pacmpenencHus, JuarpaMMa paciipeaeieHus.
ciIy4ailHasi BETMYHMHA.

146. | CoBMecTHOE paclpelesieHHe IBYX CIIy4aiHbIX BeJIHM4YrH. HezaBucumole
Cily4alHble BEJTMYHHBI.

147. | lucnepcuss M CTaHIApTHOE OTKIOHEHWE CIlydailHOH BennuuHbl | OcBaMBaTh TOHSATHS: JAWCIIEPCHUs,, CTAHIApTHOE OTKIOHEHHE
(pacnpenenenus). Jwucrepcusi OWHApHOW CITydaifHOM BENMYWHBI. | CIIydaifHOH  BETHYHHBL Haxomutes  mucnepcuto 1o
Marematndeckoe OXHAAHUE TPOU3BEACHUS M JOUCIEPCHS CYMMBI | pacmpeneseHuro. 3ydaTts cBoiicTBa nucnepcu. 1o n3yueHHBIM
HE3aBUCHMBIX CIIydalHBIX BenuuuH. Jlucmepcus W cTaHZapTHOE | (opMyiam HaXOJWUTh JIUCTIEPCHIO OMHOMHAIBHOTO
OTKIOHEHHE OMHOMHAIBHOTO  paclpeaeneHusa. Jlucmepcust W | pacHpeneNeHus, B TOM YHCIIE B XOA€ MPAKTHIECKOH paboThI
CTaH/IapPTHOE OTKJIOHEHHE T€OMETPHUUECKOTO PACHIPEIEIICHHS.

148. | 3akon Oonbimx uncen. Hepasenctso YeoOniieBa. Teopema UeOrieBa. | Pa3oupats JI0Ka3aTeIbCTBA TEOpeM. OcBauBath
Teopema bepuynnu. Beidopounsiil MeTon uccae0BaHuit. BeIGOpoUHbIe | BEIGOPOYHBIA METOM HCCIEJOBAaHUM, B TOM 4YHCIE B XOJE
XapaKTepUCTHKU. OLICHNBAHUE BEPOSITHOCTU COOBITHSI 110 BBIOOPOYHBIM | mpakTuueckoil paboTel. OCBaMBATh MOHATHS: I€HEpaIbHAS
JaHHBIM. [IpoBepka MpPOCTEHWIINMX THIOTE3 C MOMOIIBIO HM3YYCHHBIX COBOKYIIHOCTb,  BHIOOpKA, BBIGODOYHOE  CpEfHEe M
PactpeACICHIH. BBIOOpOUHas  Aucrepcus.  Bplumcnsate  BBIOOpOUHBIC

XapakTepUCTHKM W Ha WX  OCHOBE  OLCHHMBAaTh
XapaKTEePUCTHUKU TeHEPATBbHON COBOKYITHOCTH.

149. | HenpepsiBHble  ciydaifHele  BenmuuuHbL. ~ @DyHKIMS  IUIOTHOCTH | 3HAKOMHTBCS ~ IOHATHSAMH:  HENpEpBIBHAs  CIydaiiHas
BEPOATHOCTU pacrpenecHus. PaBHOMEpHOE paclpeleneHHe U €ro | penpumua, HENPEPBIBHOE  paclpeeacHue, yHKIHs
CBOMCTBA. i

IUIOTHOCTH BEPOSITHOCTH. HaX0IUTh BEPOSITHOCTH COOBITHIA 110
JAaHHOHM (DYHKIMH TUTOTHOCTH.

150. | ®yHKIMA IUIOTHOCTH BEPOSTHOCTH IIOKAa3aTEJbHOTO W HOPMAIBHOTO | 3HAKOMHUTBCS C TIOHATHSIMHU: IIOKa3aTeJbHOE paclpelelieHue,
pacnpeneneHuii. OyHKIMSA INIOTHOCTH BEPOSTHOCTH IIOKA3aTENLHOIO | HOPMAJbHOE pachpeeienre. BRIIEnsITh M0 ONMUCAHMIO CIIyYaiHbIe
pacnpezeneHus, (QYHKUMS IUIOTHOCTH BEPOSTHOCTH HOPMAIBHOTO | BeiumHBI, paclpee/eHHBIE MO I0KA3aTeIbHOMY 3aKOHY, II0
pacnpeneneHus. @DyHKIMS IUIOTHOCTM M CBONCTBA HOPMAJIbHOIO HOPMATbHOMY 3aKOHY.
pacrpeieeHus.

151. | IlocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHMBIX COOBITHH. 3anaum, | BeuiensaTh 1O ONMCAHUIO  CIlyYalfHOrO  OIBITA  BEJIMYHUHBL,
NpUBOASIINE K pactpeaeneHuio [Tyaccona. pacmpezieneHHsle 1o 3akoHy [lyaccona.

152. | KoBapuanust nByx ciydaiHbIXx BenuuuH. Koaddumument nuneiHo# | OcBaMBaTh MHOHATHS: KOBapHalus, KOI(GQHUIMEHT KOPPEISALHUH,

koppessuu. CoBMeCTHbIC HAOMIONCHUS ABYX BEIMUYWH. BRIOOpOUHBII
KO3 GUIIMEHT KOppemsuu. Pasnuune Mexay JTHHEWHOH CBSI3BI0 M
MPUYUMHHO-CIIEJICTBEHHOW CBs3bt0. JIMHeWHass perpeccusi, METOJ
HaWMEHbBIINX KBaJPaTOB.

TUHeHHas 3aBUCHUMOCTh. OIICHMBATH XapakTep CBSA3H MEXKIy
CIydyallHBIMU BEJIMYMHAMH, HCXOAS U3 TMPUPOAbl JaHHBIX U
BBIYHUCIIEHHBIX  XapaKTEPUCTHK. Hcnonp30Bath  quarpaMmel
paccemBaHMs JUIS HM300paKEHHS COBMECTHOTO PacCEMBaHMS
naHHbIX. HaxoanTs ko3 QHUIreHTs OCH AnarpaMMBbl, B TOM YHCIIE B
X0/le TIPaKTHYECKOW paboThl C TNPUMEHEHHEM CTaHJApTHBIX

GyHKIUH.
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HpaRanecxoe 3aHATHE

153. | [Ipumeps! pactipeieeHuii, B TOM YHCIIe TEOMETPHIECKOE U
OMHOMHAILHOE.
154. | MaTteMaTHYeCKOe OXHIAHUC CIYYaWHOW BEIUYMHBI (pPaCIpeCIICHNS).
IIpuMepbl MpUMEHEHUS MATEMAaTHYCCKOTO OXHIAHHS (CTpaxoBaHHE,
norepes). MaremMaTHyeckoe — OXHIAHHE OWHApHOW  Cciy4alHOU
BEIMYMHEL. MaTeMaTHIecKoe OKUIAHNE CyMMBI CIyYaiHBIX BEITMYHH.
MateMaTideckoe OXKHIAHHE TEOMETPHUECKOr0 W OMHOMHAIHLHOTO
pacnpeneseHui.
155. | 3amauw, NPUBOISINIUE K TOKA3aTCILHOMY PACHIPEICICHHIO. Pazbupath mnpuMephl 3a7ay, MPUBOAALIMX K IOKAa3aTEeIbHOMY
pacrpeieNieCHUI0 U K HOPMaITbHOMY PaCIpeICTICHHIO.
156. | 3amauw, mpUBOIMAIINE K HOPMAITEHOMY pacIpeIeIeHHUIO. PazOupate mpuMmepsl 3amad, MPHUBOAALINX K ITOKAa3aTeIbHOMY
pacrpeneieHIIo 1 K HOpMalTbHOMY PaclpeIeTICHHO.
Koncynpramnus 2 157. | Koncynpramnus mepe] 5K3aMeHOM
CamocrosTenbHas paboTta 12 1 | IloaroroBka K 3K3aMeHY
39 2 — Pabora ¢ KoHCmekTam®, Y4eOHOH W  CICIHATBHOMN

9KOHOMHYECKOH JmTepaTypoil (mo maparpadam, riiaBam
Y4eOHBIX TTOCOOMH, YKa3aHHBIM MPEMOJaBaATEIEM).

— TloxroroBka k MpakTHYECKUM 3aHATHSM C HCIIOJIb30BaHHUEM
METOJIMYECKUX PEKOMEHIAINI MTPENoaaBaTels, BHIIIOJIHEHNE U
oopMIICHHE TIPAKTHYSCKUX PadoT.

— BrimosHeHNe fOMaNTHUX 3aAaHUI 110 pa3aery.

— IlpumepHas TemMaTHKa JOMAIIHUX 33aHUH 10 pa3Aemy:

Pemienne 3amau Ha HaxOXKICHUE MPOM3BOIHBIX (YHKIHIA
HCTIONB3YS MpaBuia quddepeHnupopanus. Pemenne 3aqad Ha
HaxOXJCHWE  IPOW3BOJMHBIX  OJJIEMEHTApHBIX  (DYHKIHH.
Pemenne 3amau Ha HAXOXAEHHE YIJIOBOTO KO3 QHIMECHTa
KacarelbHOM K rpaduky ¢yHkumn. Pemenme 3amay Ha
COCTaBJIEHUE ypaBHEHHs KacaTelbHOH K TpaduKy (yHKIHUH.
Pemmenne 3a1au Ha HaX0XKJIEHUE TIPOMEXXYTKOB MOHOTOHHOCTH
(hyHKIHH.
PemieHne 3amad Ha HaXOXKACHHE DSKCTPEMYMOB (yHKIHIL.
Pemenne 3agay Ha HAXOXXACHNE HANOOJBIIETO M HAMMEHBIIIETO
3HaueHnd (yHKOuH. VccnenoBanne (QYHKIWH TpHU MTOMOIIN
MIPOM3BOTHON M OCTPOCHKE uX rpadukoB. Pemenne 3aqad Ha
HaxXOXXICHWE  TepBOOOpa3HbIX  (yHKIWA.  Brrumcienne
HMHTErpanoB. PemeHne 3amad Ha HAXOXAEHHE IUTOMIanSH
KPUBOJIMHEHHBIX TPaNeIHH.
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ITouck nH(MOpPMANIUY MO TEME C HUCIMOJIB30BAHUEM Pa3THYHBIX
TEXHOJIOTUH TTONCKA;
C6op, cucreMaTu3anys, M3y4eHne 1 0popMIICHAE MaTepHaa;
Br16op hopMbI nipecTaBicHUs MaTepHraia: KOHCICKT, TOKIIAI,
pedepart, rasera, scce, Ipe3eHTANNsA, OYKIET, IIaKaT, CXeMa,
TabJIMIA, CAalT U T.[I.

[IpomexxyTrodnas 4
aTrecranys B popme

9K3aMeHa

Bceero: 369

49




6. YCJIOBHUS PEAJIM3ALIMA YYEBHOI'O TIPEJMETA
MATEMATHKA

6.1 MaTrepuaJibHO-TeXHHYeCKOe o0ecrneyeHHe

B coorBerctBum ¢ TtpeboBanusmu PIOC COO k MarepuaabHO-TEXHHYECCKOMY
o0ecreyeHnI0 y4eOHOIro Ipolecca YriayOJIeHHBIH ypOBEHb Kypca MaTEeMaTUKH M3Yy4aeTcsl B
YCIOBHSX MPEAMETHOI0 KAOMHETa MaTEMATUKH.

[Iporpamma yuebnoro mpeamera OVYIIn.03 Martemaruka peanusyercst B YriayOJIeHHOM
YPOBHE, B KOTOPO UMeeTCs BO3MOXKHOCTh 00€CIeuynTh CBOOOIHBIN 10cTyl B IHTEpHET BO BpeMs
y4eOHOTO 3aHATHS U B IEPUOJ BHEYUEOHOU AEATEIBHOCTH 00yYarOIIUXCA.

O6opynoBanue yaeOHOTo KabUHeTa!
— Paboune mecta Ha 25 oOyyarommxcs
— ABromaruzmpoBaHHOE pabodee MECTO MPEroaaBaTels;
— HHrepakTuBHAsA 1OCKa, IPOEKTOP, KPOHILUTEHH;
— JIMIeH3uoHHOE MPOrpaMMHOE 00eCIIeueHUE 00IIero Ha3HAYCHMS;
— BBIXoa B M100abHYIO CETh;
— MarnutHo-MapKepHas J0CKa;
— CraTtudeckue, JMHAMUYECKUE, JEMOHCTPALIMOHHBIE U Pa3IaTOYHbIC MOJICIIN;
— KommiekT TeXxHrnuecKkoil TOKyMEHTAIlui, B TOM YHCIIe MMacropTa Ha CpPe/iCTBa
00y4eHus, THCTPYKIUH 110 UX UCMOJIb30BAHUIO U TEXHHUKE 0€30MacHOCTH;
— KommuiekT yue6HO-MeTOANYECKOM TOKYyMEHTAlluu;
— @oH/ OLIEHOYHBIX CPEJICTB M0 MPEAMETY;
—  Komnexnus nudpoBeIx 00pa3oBaTeIbHBIX PECYPCOB;
—  DIIEKTPOHHBIE METOIMYECKHE MTOCOOUS TI0 MATEMATHKE;

6.2 Un¢opmanmoHHoe od0ecniedeHne peain3auuu NporpaMmbl

B OubGnuoteunslii ¢GoHA BXOAAT y4yeOHMKH U3 (enepaabHOro mepedHs Y4eOHUKOB,
JIOTTYIICHHBIX K UCTIOIB30BAHUIO TIPU peaTu3allii UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAITUIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaIbHOTO OOIIET0, OCHOBHOTO OOMIET0, CPEAHEero OOIIero
o0pa3oBaHUsl OPraHU3ANUSIMH, OCYIICCTBISIONIUMH 00pa30BaTEIbHYIO JCATCIBHOCTh U
YCTaHOBJICHHS MPEAECTHHOTO CPOKa MCIIONh30BAHMS UCKIIIOUEHHBIX YIYEOHUKOB, YTBEPKICHHOTO
npukazom Munnpocsemenuss Poccun ot 21.09.2022 N 858. (3apeructpupoBaHo B MuHiocte
Poccun 01.11.2022 N 70799).

Crynentam  Komnmemxa  obGecredeH  nmoctynma k  yueOHukam  ObC  Jlawb
(https://e.lanbook.com/)  (kommekmmu ~ "®ITY. 10-11 k1. UWsp-Bo  «lIpocBemieHue».
O0611e00pa3zoBaTeNIbHbIE PEAMETHI).

B obpazoBaTenbHOM IpOIECCe UCIIONB3YIOTCS ANEKTPOHHBIE 00pa3oBaTeNbHbIE PECYPCHI
U3  QeAepabHOTO TIEepPeUHs dSJEKTPOHHBIX O0pa30BaTENBHBIX PECYPCOB, OIMYIICHHBIX K
UCIONB30BAHUIO  TPU  pealu3alii  UMEIONIMX  TOCYAapCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MMPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro OOIIEero
o0Opa3oBaHMs, YTBEPKACHHOTO MpukazoM MunnpocBemenus Poccun 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHbIE HCTOYHUKH:
1. bammakoB M.M. Maremaruka: y4eOHWUK IS CTYJCHTOB YUYPESXKJCHHH CpPETHETO

npodeccuoHanbHOro  oOpazoBanms, 1-¢ w3ganme. OOmECTBO ¢  OTPaHUYCHHOM
OTBETCTBEHHOCTHI0O OOpazoBaTebHO-U3IATEIBCKHUN IEHTP «AKameMus», 2022r.
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bammvakoB M.U. Marematuka. 3agaunHuk: ydeOHOe mocoOue s CTYACHTOB CPEIHEro
npodeccuoHasibHOr0  oOpa3zoBanms. 1l-e wm3manme: OOmECTBO ¢  OTrpaHUYCHHOU
OTBETCTBEHHOCThI0 OOpa3oBaTeIbHO-U3/1aTEIbCKUN LIEHTP «AKanemusi», 2022r.

DJIEeKTPOHHBIEe 00pa30BaTe/IbHbIE PeCypChl

BepositHocTh 1 ctatuctuka 10. B 0P B10 npeacrasneno 8 Mmoayseii Ha 34 akaieMUYECKUX
yaca. O0wmuii nepeuens monyinei: IlpencraBneHne NaHHBIX M ONUCATENbHAs CTaTHCTHKA,
CrydaiiHble OMBITHI M CIy4aliHbIe COOBITHS, OIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU
ucxoaamu; Onepaiuu Haj COOBITUSIMU, CIIOKEHHE BEPOATHOCTEW; Y CIIOBHAS BEPOATHOCTD,
JIEPEBO CIIy4alHOTO OIbITa, (hOpMyJia MOJTHOM BEPOSTHOCTH M HE3aBHCHUMOCTH COOBITHH;
OnemeHThl KoMOnHaTOpuKH; Cepuu MOCIeI0BaTEIbHBIX UCTIBITAaHUH; CTy4aifHbIe BETUIMHBI

u pacrpenencHus; O000IIeHNe U CHCTeMaTH3alus Kypca BEPOSTHOCTH M CTaTUCTUKU 10
kimacca. OOO "CBEPOBPA30OBAHUE".

BepositHocTh 1 ctatuctuka 11. B 0P B11 npeacrasneno 8 Mmoayseii Ha 34 akaieMUYECKUX
gaca. OOmmii mepedeHb MojyJei: MaTemaTHueckoe OXXKHIAHUE CIydailHOW BEIMYWHBI,
Jucnepcusi u cTaHAAPTHOE OTKJIOHEHHE CIYYalHOW BENIUYUHBI, 3aKOH OOJBIIUX YHUCE;
HemnpepsiBable cnyualinbie BeauduHbl (pacupenencHusi). HopmanbHOe pacnpeneneHue;
OO6o001menre W cucTemMatuszalus: MpeJCTaBlICHUE MaHHBIX M cTaTtucTuka; O6oOuieHue u
CHCTEMaTH3alus: MHOXECTBa, KOMOMHAaTOpHKa, rpadsr; OO00MEHHEe U CHCTeMaTH3aIM:
coOBITUS U UX BeposTHOCTH; OO000IIeHHME M cHCTeMaTU3alus: ClIy4daillHble BEIMYUHBI U
pacnpenenenus. OOO "CBEPOBPA3OBAHUE".
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