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1. NIOACHUTEJIbBHASA 3AIIMCKA

PaGouast mporpamma yue6Horo mpeamera OVYIIn.03 Maremaruka mpenHa3sHadeHa IS
U3yUYeHHs] MaTeMAaTUKU MIPU pealn3alliy CpeAHEro olIiero o0pa3oBaHus B MpeJiesiax OCBOCHUS
MPOrpaMMbl  MOJATOTOBKU KBAJTU(UIMPOBAHHBIX pabdOYUX CIyXalluX [0 CHEUaTIbHOCTH
10.02.05 Obecneuenne nHPOPMAIIMOHHOM 0€30MaCHOCTH aBTOMATU3UPOBAHHBIX CUCTEM.

VyeOnniit npeamer OVIIn.03 Martematuka NpUHAAIEKUT TMPEAMETHON obnactu
"Marematuka u uapopmaruka" ®I'OC cpeanero oduiero oOpa3oBaHus, U U3ydaeTcs B COCTaBE
00s13aTENBHBIX YUEOHBIX MTPEAMETOB 00IIC00pa30BaATEIHLHOTO ITUKJIA.

[Ipenmer siBnsieTcss mpodMIbHBIM IpeaMeToM oOrieodpazoBarensHoro nukia [IIICC3 u
n3ydaetcss Ha yrinyoneHHoMm ypoBHe DI'OC cpemnero o0miero o0Opa3oBaHUsS C YYETOM
crnietu(pUKU 0OCBauBAaeMOH CIIEIUATBHOCTH.

PaGouass mporpamma yueOHOro mnpeamera OVIIn.03 Marematuka (yriyOneHHBIH
ypOBeHb) pa3paboTaHa Ha OCHOBE TpeboBaHui k pe3ynpTaTam ocBoeHus OI'OC COO, a takxke
benepanbHON paboueil mporpaMMbl BOCITUTAHMSL.

[Iporpamma 1o marematuke yriayOJIEHHOTO ypOBHA JuId oOydarommxcsi papaboTraHa Ha
ocHoBe ®PI'OC COO c¢ yderoM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, NPEIBABISIEMBIX K
MaTeMaTHYeCKOMY OO0pa3oBaHMIO, W TpaaulMil poccuiickoro oOpa3zoBanus. Peannzanus
porpaMMbl IO MaTeMaThke oOecrnevynBaeT OBJAJCHHE KIIOYEBBIMU KOMIIETEHIUSMU,
COCTABJISIIOLUIMMU OCHOBY [UI CaMOpPa3BUTHS M HENPEpbIBHOIO 00pa30BaHUs, ILEIOCTHOCTD
OOIIEKYJIBTYPHOTO, TUYHOCTHOTO ¥ MI03HABATEIBHOTO PA3BUTHUS JTMUYHOCTH 00YHaIOIIHUXCS.

B nporpamme mo MaremMaTHMKE YYTEHbl HIEM W TOJIOXKEHMS KOHLENIMHU DPA3BUTHS
MareMaTtudeckoro oopazoBanus B Poccuiickoit deneparum.

[IpuknaaHas 3HAYMMOCTb MaTEeMaTUKU OOYCIIOBIICHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(GbyHIaMeHTaJIbHbIE CTPYKTYpPbl HAIllEr0 MUpA: MPOCTPAHCTBEHHBbIE (POPMBI M KOJUYECTBEHHBIC
OTHOLICHHUS, (PYHKIIMOHATbHBIEC 3aBUCUMOCTH M KaTETOPHH HEONPEAEICHHOCTH, OT MPOCTEUIIINX,
YCBAaUBAaEMBIX B HEMOCPEACTBEHHOM OIIBITE€, O JOCTATOYHO CIIOKHBIX, HEOOXOAMMBIX [
Pa3BUTHS HAYYHBIX U TEXHOJIOTUYECKUX HJICH.

OnHOBpeMEHHO ¢ paclupeHueM cdep NpUMEHEHUs] MaTeMaTUKH B COBPEMEHHOM
o01ecTBe Bce 60siee BaXKHBIM CTAHOBUTCS MAaTEMAaTUUYECKUN CTUIIb MBIIUICHUS, TPOSBIISIOIINNACS
B ONpeE/IeNIEHHBIX YMCTBEHHBIX HaBbIKax. B mpoiiecce n3ydeHns MaTeMaTHKU B apceHasl PUEMOB
Y METOJIOB MBIIUICHHUS YeIOBEKa €CTECTBEHHBIM 00pa30oM BKJIFOYAIOTCS MHIYKLHMS U JEAyKLUS,
0o00OmIeHe W KOHKpEeTH3alus, aHaJIW3 U CHUHTe3, KiIaccupuKaluus ¢ CUCTeMaTH3allus,
abctparupoBanue u aHajgorus. OOBEKTHl MaTeMaTHYECKMX YMO3AKIIOUEHHH, MpaBuUia HX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTMUECKUX MMOCTPOECHHM, ClIOCOOCTBYIOT BHIPaOOTKE
yMeHus (popMynupoBaTh, 0OOOCHOBBIBAaTh M JJOKA3bIBAaTh CYXKICHHUS, TEM CaMbIM (DPOPMHUPYIOT
JIOTUYECKUHM CTUIIb MbIIICHUs. Bexymias ponb NpUHAUIEKUT MaTeMaThke B (OpMHpOBaHHUH
AITOPUTMUYECKON KOMIOHEHTHI MBIIUICHUS ¥ BOCIIMTAaHUM YMEHUH J1EHCTBOBATH MO 3aJJaHHBIM
aIropuT™MaM, COBEpPIICHCTBOBATh M3BECTHBIE M KOHCTPYHpPOBATh HOBBIE. B mpoliecce perieHus
3aJjady - OCHOBBI JUISI OpraHM3allMM y4eOHOH JesATeTbHOCTM Ha YypOKaX MaTeMaTHKH -
pa3BUBAIOTCS TBOPUECKASI U MIPUKIIAIHAS CTOPOHBI MBIIIICHUSI.

OOyuenue MaTeMaTHKE JaeT BO3MOXHOCTb pa3BUBaTh y OOyYaromUXcs TOYHYIO,
paloHalIbHYI0 U HHPOPMATUBHYIO pedb, YMEHHE OTOMpaTh HanboJiee MOAXOASIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpapuuecKue CpelcTBa [UId BBIPRKEHHUS CYXICHMH U HarisgHOTO HX
MIpe/ICTaBICHHUS.

Heo0xoauMbpIiM KOMIOHEHTOM OOIIEH KyJIbTYphl B COBPEMEHHOM TOJIKOBAaHUH SIBJISICTCS
o0miee 3HAKOMCTBO C METOJIaMU TO3HAHUS JEHCTBUTEIBHOCTH, MPEJCTABIEHUE O MpeaMeTe U
METOIe MaTeMaTHKH, €r0 OTIMYHMSIX OT METOJOB €CTECTBEHHBIX M T'yMaHHTapHbIX HayK, 00
OCOOCHHOCTSIX TPUMEHEHMs] MaTeMAaTUKHM JJs pPElIeHUS HAy4yHBIX W MPHUKIAJHBIX 3a1ad.
MaremaTtnueckoe oOpa3oBaHHE BHOCHUT CBOIl BKIaJ B (OPMHpPOBAHUE OOIIEH KYyJIbTYpbI
YeloBeKa.

W3ydyenne MaTeMaTUKH CIIOCOOCTBYET AICTETHUECKOMY BOCHHUTAHHUIO  YEJIOBEKa,
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NIOHMMAHHIO  KpacoTbl M  M3SIIECTBA MAaTEMaTUYECKMX  PACCYXACHWH, BOCHPHUATHIO
reoMeTpUYECKUX GOpM, YCBOCHHIO HJIeU CUMMETPHUH.

[IpuopuTeTHEIMU LETSAMH O0YUYEHHsI MaTeMaTUKe Ha YIITyOJI€eHHOM YPOBHE MPOJ0IDKAIOT
OCTaBaThCA:

- (opMupoBaHME LEHTPAIbHBIX MaTeMaTHYECKUX TMOHATUH  (YMCIIO, BETUYMHA,
reoMerpuyeckas (Gurypa, TIepeMeHHas, BEpPOSTHOCTb, (YyHKIHSA, MPOU3BOAHAS,
MHTErpai), 00eceynBaroIuX MPEeMCTBEHHOCTh U NEPCHEKTUBHOCTh MaTEMaTUYeCKOTro
o0Opa3oBaHMs 00yYaIOIINXCS;

- MOJIBEJICHHWE O0YYaroIUXCsl Ha JIOCTYITHOM JUIs HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTEeMaTUKH M OKpPY’KAloIIero MHUpa, MOHMMAaHUI0O MaTeMaTUKH KaK YacTH oOIein
KyJbTYpPbI YEJIOBEUECTBA;

- Pa3BUTUC HHTCIUICKTYAJIbHBIX W TBOPYCCKHUX criocoOHocTe 06yqa}0m1/1xc;1, MO3HaBaTCIILHOU
AKTHUBHOCTHU, HCCICIOBATCIBCKUX yMCHHﬁ, KPUTUYHOCTHU MBIIJICHUA, HHTCPECA K H3YUCHHIO
MaTEMaTHUKH,

- ¢dopmupoBanne  (GYHKIMOHAJIHHOH  MAaTeMaTHYeCKOH  TPaMOTHOCTH:  YMEHHSA
pacro3HaBaTh MaTeMaTHYECKUE AaCIEKThl B PEANbHBIX JKU3HEHHBIX CUTyallUsIX M HpU
M3yUYEHHUH JPYTUX yUYEOHBIX PEAMETOB, MPOSBICHUS 3aBUCHMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyIMpoBaTh MX Ha fA3bIKE MaTeMaTHMKHM M CO3/1aBaTh MaTeMaTHYeCKHe MOJIEINH,
NPUMEHATh OCBOCHHBIM MaTeMaTHMYeCKUW ammapar s pelieHus paKTHKO-
OPMEHTUPOBAHHBIX 337a4, UHTEPIIPETUPOBATh U OLIEHUBATDH MOJYUYEHHBIE PE3YIIbTATHI.
OCHOBHBIMHU JIMHUAMHU COJEPKAHUS MATEMaTUKU Ha YIIIyOJIEHHOTO YPOBHSI SIBIISIFOTCS:

"Uucna wu  BeluMcneHusa", "Anrebpa" ("AunreOpandeckue BblpakeHHs', "YpaBHEHUS WU
HepaBeHcTBa"), "Hauama maremarndeckoro ananuza", "['eomerpus” ("T'eomerpuueckue puryps
u ux cBoucTtBa", "M3mepeHue reomerpuueckux BenuuyuH"), "BeposTHOCT, M crartucTHKa'.
JlaHHbIE TMHUM pa3BUBAIOTCS MapauIeIbHO, KaXkJas B COOTBETCTBUU C COOCTBEHHOM JIOTHKOIA,
OJTHAKO HE HE3aBHCUMO OJIHA OT JIpyroii, a B TECHOM KOHTaKTe U B3aumozeictsuu. Kpome storo,
uX OOBEOMHSET JIOrMYecKas COCTaBIIAIOIIAs, TPAAMLMOHHO NpUCYyIlas MaTeMaTHKe W
IIPOHM3BIBAIOLIAS] BCE MAaTEMaTUYECKHE KYPChl U COJepKaTeIbHbIE TUHUU.

Hacrosimie#t mporpamMmoif 1Mo MaTeMaTHKe MpeaycMaTpUBAaeTCsl HM3y4YeHHE Y4eOHOTro
npenvera "Matematuka" B paMKax Tpex y4eOHBIX KypcoB: "Anrebpa u Hauana
MaTemaTtuuyeckoro aHanuza", "I'eometpus”, "BeposTHocTh U cTaTCTHKA".

VYuebHblil kypc "Anrebpa M Hayajga MaTeMaTHYECKOro aHaiuu3a" SBISIETCS OJHUM U3
HanOoJiee 3HAYMMBIX B 00II€00pa30BaTENIbHOM ITUKJIE, TOCKOJIBKY, C OJHOW CTOPOHBI, OH
obecreynBaeT UHCTPYMEHTANIbHYIO 0a3y JUIsl U3yUeHHs] BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C
Jpyroi CTOPOHBI, POPMHUPYET JJOTUYECKOE U AOCTPAKTHOE MBIIJIEHUE 00y4arolXCcs Ha YPOBHE,
HE00XOIMMOM Il OCBOCHUSI MH(POPMATUKHU, OOILECTBO3HAHUS, HUCTOPHHU, CIIOBECHOCTU U IPYTHX
JUCUMILIMH. B paMkax naHHoro yueOHOro Kypca oOydaromuecs OBJIaJIEBAlOT YHUBEPCAIbHBIM
A3bIKOM COBPEMEHHOM HaykH, KoTopass (OopMyIupyeT CBOM JOCTHKEHUS B MaTeMaTU4eCKOMH
dbopme.

VYu4eOHblil Kypc anredpbl U Hayaja MaTEeMaTHYECKOro aHajM3a 3aKJa/blBaeT OCHOBY JJIS
YCIIETHOTO OBJIAJICHUSI 3aKOHAMU (M3HWKH, XWMHH, OWOJIOTHH, TIOHMMaHUS OCHOBHBIX
TEHJEHIMH pa3BUTUSI SKOHOMMKHM M OOILECTBEHHOM >KHM3HHU, MO3BOJSIET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCHOIb30BaTh HX IJIf
JanbHelero oopa3oBaHus U B IOBCEJHEBHOM ku3HU. OBia/ieHre aOCTPaKTHBIMU U JIOTMYECKH
CTPOTMMHU KOHCTPYKIUSIMU aJIreOpbl 1 MAaTEMaTU4YECKOTO aHalIM3a pa3BUBAeT YMEHHE HAXOIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTb HCTUHHOCTb, JOKa3bIBaTh YTBEPXKJIEHHS C IOMOIIbIO
UHAYKIMM M PpaccykaaTb JEIyKTUBHO, MCIIONb30BaTh OOOOIIEHHE M KOHKPETHU3ALHMIO,
abcTparupoBaHue U aHAJIOTHIO, (OPMUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIJICHHE.

B xonme usyuenust yueObHoro kypca "AnreOpa M Havajga MaTeMaTHMYeCKOro aHaiuza"
oOyyaroluecsi IOJIy4yalOT HOBBIM OMNBIT pPELIEHUs MNPUKIAJHBIX 3a/ad, CaMOCTOSATEILHOTO
MIOCTPOEHUSI MaTeMaTHYeCKUX MOJIENed peallbHbIX CUTyallud, MHTEPHpPETAlUu IOJyYEHHBIX
peleHHi, 3HaKOMATCS C IpUMepaMu MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpHpoJe, HayKe U
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HCKYCCTBE, C BBIIAIOIIUMUCS MAaTEMATUYECKUMHU OTKPBITUSAMHU U UX aBTOPaMHU.

VY4eOHblil Kypc 00iagaeT BOCHHUTATEIbHBIM MOTEHIMAIOM, KOTOPBIH peann3yercss Kak
yepe3 yueOHbI MaTepHal, criocoOCTBYIOMUN (OPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS, TaK U
yepe3 crneuuduky ydeOHON [esATeNIbHOCTH, TpeOyromel MpOoJoIKUTEIbHOW KOHIIEHTPAIUH
BHHUMAaHUs, CAMOCTOATEIBbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a IOJIyYE€HHBIN pe3yJbTar.
B ocHoBe Meroauku o0OydeHus anredpe M HadajJaM MaTeMaTHYeCKOro aHajlu3a JIeKUT
JesTeTbHOCTH MPUHIUIT 00yUeHHS.

B crpykrype yueGHOoro Kypca "AnreOpa W Hadasia MaTeMaTHYECKOTO aHaau3a"
BBIIEJICHBl CIEAYIOLIUE COJEp/KaTeNbHO-METOAMYECKHE JiMHUU: "Uucna u  BelUMCIEHUs",
"®Oyukun U rpaduku’, "YpaBHeHuss u HepaBeHcTBa', "Hawanma maremaTtnueckoro asaimsa',
"MHoecTBa U Joruka". Bce OCHOBHBIE COJEPIKATENBHO - METOJUYECKHE JIMHUU H3Y4aroTCs
€CTECTBEHHO JOTOJIHASA APYT ApPYyra U MOCTENEHHO HACHIIASCh HOBBIMM TEMaMU U pa3JesiaMu.
JlaHHBINA y4eOHBIN Kypc SIBISETCSI MHTETPAaTUBHBIM, TOCKOJIbKY OOBEIMHSET B cebe coJepKaHne
HECKOJIbKMX  MaTeMaTH4YeCKUX JUCHUMIUIMH, TaKMX Kak anredpa, TpPUTOHOMETpPHS,
MaTeMaTHUYECKUN aHallu3, TEOPHsI MHOXKECTB, MaTeMaTu4eckas Jioruka u apyrue. I[lo mepe toro
Kak oOydJaroliuecs OBJaJeBalOT Bce Oosiee MIMPOKMM MaTeMaTHUYECKUM almapaToM, Yy HHUX
MOCJIEeI0BATENbHO (OPMHUPYETCSI M COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHYECKYIO
MOJIeTIb PEAIbHOM CUTYalluy, MPUMEHATh 3HAHUS, OJyUYEeHHbIE IPU U3y4YEeHUHU Y4eOHOTO Kypca,
JUIL  pelIeHHs] CaMOCTOSATENbHO CQOPMYJIMPOBAaHHONW MaTeMaTHYEeCKOM 3agaud, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOMYECKass  JMHMS ~ "UuWcna W BBIUMCIEHMS' — 3aBEpILIACT
(dbopMUpOBaHNE HABBIKOB MCIIOJNIB30BAHMS JCHCTBUTENBHBIX YHCE, KOTOpOE ObUIO HAayaTto Ha
YPOBHE OCHOBHOTO o0mero oopasoBanusi. Ocoboe BHUMaHME YyJaenseTcs (HOpMUPOBAHHIO
HABBIKOB PAllMOHAJIBHBIX BBIYMCIEHUI, BKIIOYAIONIUX B c€0sl MCIOIB30BaHUE PA3IUYHbBIX (HOpM
3aIlUCH YMCIIa, YMEHUE JIeNIaTh MIPUKHUJIKY, BBIIOIHATh MPUOIMKEHHBIE BHIYUCIICHUS, OIICHUBATh
YHCJIOBBIE BBIPAXKEHUS, pabOTaTh C MaTEMAaTUYECKUMU KOHCTaHTaMU. MHOeCTBa HaTypaJbHBIX,
LIENIbIX, PAlMOHAIBHBIX U JEHCTBUTENIBHBIX YHUCEN JOIOJIHAIOTCS MHOYKECTBOM KOMIUIEKCHBIX
yucen. B kKaxa0M U3 3TMX MHOXKECTB PacCMaTpPUBAIOTCS CBOMCTBEHHBIE €My crHenupuiecKue
3a]auM U OIEpaluu: JEJICHUE HALEI0, ONIEPUPOBAHUE OCTaTKAMU HA MHOYKECTBE ILIEJIBIX YHCET,
0coOble CBOMCTBAa pallMOHAIBHBIX M HPPALMOHAIBHBIX YHCEN, apu(pMETHYECKUEe OIepaluu, a
TaK)K€ U3BJICYEHHE KOpHS HATypaJbHOM CTENEHM HAa MHOXECTBE KOMIUIEKCHBIX YHCEIL.
bnarogaps mocnenoBaTenbHOMY paCIIMPEHHIO Kpyra HCIOJIb3YEeMbIX YHMCET M 3HAKOMCTBY C
BO3MOXXHOCTSIMM UX TIPUMEHEHUS JJIS PEIICHUs Pa3IUUHBIX 3a7a4 (OpMHUPYETCs NpeACTaBICHUE
0 €JMHCTBE MaTEMAaTHUKU KaK HAYKH U €€ POJIU B IOCTPOCHUU MOJIETIEH peabHOr0 MUpPA, HIUPOKO
UCTOJIBb3YIOTCS 0000IEHHE U KOHKPETH3alIUS.

Jluaust "YpaBHeHHs M HepaBEHCTBA' peanu3yeTcs Ha MPOTSKEHHUH BCEro oOyudeHwus,
IIOCKOJIBKY B Ka)KJIOM paszeie IIporpaMmel mpeaycMOTpEHO pelIeHHe COOTBETCTBYIOLINX 3a/1ay.
B pesynbprate oOyuaromiuecsi OBIaJ€BAalOT Pa3IMYHBIMU METOJAMHU PEIICHUS pPalMOHAIBHBIX,
UppalMOHATIBHBIX, MOKA3aTeNbHbIX, JIOTApU(PMUUECKUX M TPUTOHOMETPUUYECKHX YpaBHEHMH,
HEPAaBEHCTB U CHUCTEM, a TaKKe 3ajay, cojepKaiux napaMmerpsl. [lonydeHHbIe yMEHHS HTUPOKO
UCTONB3YIOTCS TpPHU HCCIEIOBAHUU (YHKIMHA C TOMOLIbIO MPOU3BOJHOW, MpPHU pEIICHUH
MIPUKJIATHBIX 3a7la4 U 337a4 Ha HaXOKJeHHEe HAUOOBIINX U HAMMEHBIINX 3HAUCHUN (YHKIIHH.

JlaHHas cojnepareibHas JUHMA BKIIOYaeT B ceOs Takke (QOpMHUpPOBAHHE YMEHHM
BBINIOJHATH pacyeThl Mo Qopmyiam, npeoOpa3oBaHHs pPalUOHAIBHBIX, HUPPALMOHAIBHBIX M
TPUTOHOMETPUYECKHUX BBIPAKEHHM, a TAKXKe BBIPAXKEHUH, COAEPIKAIINX CTEIICHU U JIOTapU(MBI.

bnarogaps n3ydyenuio anredpandyeckoro mMarepuaia MpOUCXOIUT JajbHeilliee pa3BUTHE
AITOPUTMUYECKOTO W aOCTPAaKTHOTO MBIIIICHUS OO0y4aromuxcs, (QOpPMHUPYIOTCS HAaBBIKU
JNENyKTUBHBIX  pacCyKIAeHWH, paboThl C CHUMBOJIBHBIMH  (OpMaMu, MpeaAcTaBICHUS
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBEHCTB. AureOpa mpezsaraet
3¢ (deKTUBHbIE MHCTPYMEHTHI ISl pELICHHs MPaKTHYECKHMX W €eCTeCTBEHHO-HAYYHBIX 3ajad,
HarJsAHO JEMOHCTPUPYET CBOM BO3MOYXKHOCTH KaK sI3bIKa HAyKH.

CopepxarenpHo-MeTonuyeckas JuHus "®OyHKIuu U rpadguku" TECHO HepervieTaercs ¢

6



JIPYTUMH  JIMHUSIMH ~ y4eOHOro  Kypca, TOCKOJIBKY B  KaKOM-TO  CMBICIE  3a/1aeT
MOCNIE0OBATENbHOCT, ~ U3yYEHUsT  MaTepuana. M3yueHHe  CTENeHHOW, MOKa3aTelbHOMH,
Jorapu(pMHUECKON ¥ TPUTOHOMETPUUECKUX (DYHKIMHA, UX CBOWCTB U IpapMKOB, HCHOIH30BAHUE
GyHKIUI A perieHus 3afad U3 APYTUX y4ueOHBIX NPEeIMETOB U PEaJbHOM >KU3HH TECHO
CBSI3aHO KaK ¢ MaTEMaTHMYECKUM aHAJIM30M, TaK U C PELICHHEM ypaBHEHUU U HepaBeHCTB. llpu
3TOM OOJpIIOE BHHUMaHUE ynensercs (QOPMUPOBAHUIO YMEHHS BbIpaXarb (Qopmyiaamu
3aBUCUMOCTH MEXIy Pa3IMYHBIMU BEIMUMHAMHM, UCCIIEAOBATh MOIy4YeHHbIE (DYHKIUU, CTPOUTH
ux rpadukn. Matepuan 5TOH COAEp)KATEIbHON JWHWUW HAICICH Ha pa3BUTHE YMEHUU |
HaBBIKOB, MO3BOJISIOMIMX BBIPaKaTh 3aBUCUMOCTH MEXIY BEIHYMHAMM B Pa3IMYHON (opme:
aQaHATUTHYECKOW, Tpaduueckoil u cioBecHOW. Ero wu3yueHume CHocoOCTBYET pa3BUTHIO
AITOPUTMUYECKOTO  MBIIUICHUSA, CHOCOOHOCTH K  OOOOLICHMI0O M KOHKpETHU3alluH,
HCIIOJIb30BAHUIO aHAJIOT .

CopepxarenpHas nuHMs "Hagana MaTeMaTHUecKOro aHanusa" MO3BOJISET CYLIECTBEHHO
paclIMpUTh KpYr KaKk MaTeMaTH4eCKHX, TaK U MPHUKIAIHBIX 3a/1a4, TOCTYMHBIX 00ydarouumcs,
TaK KaK y HUX MOSABISETCS BO3MOXXHOCTb CTPOUTH T'PaQUKH CIOKHBIX (DYHKIUH, OTIPEeIeNiTh UX
HauOObIINE U HAUMEHbIINE 3HaYCHHs], BBIYUCIATH IUIomaan Guryp u oObeMbl Tel, HaXOAUTh
CKOPOCTHM M YCKOpEHHs IpoleccoB. JlaHHas coxaepkarenbHass JIMHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKUX MOJee peandbHbIX CHUTyaluil, MO3BOJSET
HaxXOJWTh HAWIy4lllee pPEUICHHE B NPUKIAAHBIX, B TOM YHCJIE COLHAIBHO-3KOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBAaMH MAaTeMaTHMYECKOTO aHallh3a CIIOCOOCTBYET Ppa3BUTHIO
abCcTpakTHOTO, (POPMATIBHO-IOTUYECKOTO UM KPEaTHMBHOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHHM
pacrno3HaBaTh NPOSBICHUS 3aKOHOB MaTeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. O0yuaronuecs
Y3HAIOT O BBIIAIOIIMXCS pE3yJIbTaTax, MOJYyUYEHHBIX B XOA€ PA3BUTHS MaTEMaTHKU KaK HAyKH, U
00 uX aBTOpax.

ConepxatenbHo-MeToandeckas nuHUsS "MHOXecTBa W JIOTMKa" BKIIIOYaeT B cels
AJIEMEHThl TEOPUM MHOXECTB W MaTeMaTHYeCKOM JIOTUKU. TeopeTHKO-MHO)KECTBEHHBIE
NPEJCTaBICHUs] NPOHU3BIBAIOT BECh KypC ILIKOJBHOW MaTeMaTHKU W MpeJlaraloT Hauboliee
YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIOMINN BCE pa3fesbl MaTeMaTUKH U €€ NPUIOKEHHH, OHU
CBSI3BIBAIOT Pa3Hble MAaTEMaTHUUECKHUE NUCLMIUIMHBI U UX MPWIOKEHUS B €IUHOE Lienoe. BaxHo
JaTh BO3MOXHOCTh 00y4aronieMycsi HOHUMaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM
MaTEMaTHKHU U UCIIOJIb30BATh €T0 JJIs BBIPAXKEHUSI CBOUX MbICIEl. JpyruM BasKHBIM IIPU3HAKOM
MaTeMaTHUKHd KaK HayKd cJeayeT NpU3HATh CBOWCTBEHHYIO €l CTpOroctb OOOCHOBaHUN U
CJIEJOBaHME ONPEACIECHHBIM IIpaBHJIaM IIOCTPOEHUS J0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTAMHU
MaTEeMaTHUYeCKON JIOTMKU CIIOCOOCTBYET Pa3BUTHUIO JIOTMUECKOTO MBIIIICHUS O0yYaroIuxcs,
MO3BOJISIET UM CTPOUTH CBOU PACCY’KICHUSI Ha OCHOBE JIOTMYECKHUX MPaBHi, (POPMHUPYET HABBIKH
KPUTHYECKOT'O MBIIIJICHHUS.

B yue6HOM Kypce "AnreOpa u Hauana MaTeMaTHYeCKOTO aHaiu3a"' MPHUCYTCTBYIOT
OCHOBbl ~ MaTeMaTHYeCKOro  MOJEIMpPOBAHUS, KOTOpble  IMPHU3BaHbl  CIIOCOOCTBOBATH
(OpMHPOBAHUIO HABBIKOB MOCTPOCHUS MOJIENEH pEalbHBIX CHTyaluid, HCCIEIOBAHUS ATHUX
MoOJieJiell C TMOMOINBI0 ammapara anreOpbl M MaTeMaTHMYeCKOro aHalu3a, HWHTepHpeTariuu
IIOJIyYE€HHBIX pe3yJbTaToB. Takue 3aaHus BIUIETEHBl B KaXAbIH W3 pa3leloB IPOrpPaMMBbl,
MIOCKOJIbKY BECh MaTepuaji y4eOHOro Kypca IIUPOKO MCHOJIb3yeTCs ISl PEeUIeHHs MPUKIAIHBIX
3ajau. llpm pemeHMH peanbHBIX —NPAKTHMYECKUX 3aJad  oOydaroluecs pa3BUBAIOT
HaOJI0/IaTeIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOIb30BATh
aHaJIOrHI0, 00001aTh M KOHKPETU3UpOBaTh Npoliemy. JlesTenbHOCTh MO (HOPMHUPOBAHUIO
HABBIKOB PEIIEHUs MPUKIIAJHBIX 3a]]a4 OPraHU3YyeTCs B MPOLIECCe U3YUYEHUS BCEX TEM y4eOHOTro
Kypca "Anrebpa 1 Hauana MaTeMaTHYECKOro aHaiu3a".

['eomeTpus aBnsercs oqHUM U3 0a30BBIX KYypCOB, TaK Kak 00ecreyrBaeT BO3MOXKHOCTh
U3Y4YEHHs ITUCHMIUIMH €CTECTBEHHO-HAYYHOM HANpaBICHHOCTH M IPEAMETOB T'yMaHUTApHOTO
nukia. Jlornueckoe MblluieHHE, (GOpMHUpPYyEeMOe MPHU H3yYeHUH OOyYaroIMMUCS MOHSATHHHBIX
OCHOB TE€OMETpUM, IpU JI0KA3aTEIbCTBE TEOPEM U TOCTPOEHUM LENOYKH JIOTHYECKUX
YTBEPKIACHUM MpPH pElIeHUM TeOMETPUUECKUX 3a/Jady, YMEHHE BBIABUTaTh M OIPOBEPraTh
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TUIIOTE3bl HEMOCPEICTBEHHO MCIOJIB3YIOTCS MIPU PELLIEHUH 33]a4 €CTECTBEHHO-HAy4YHOTO LIUKJIA,
B YACTHOCTH (PU3MUECKHX 3a/1a4.

Lenb ocBoeHus: mporpaMmel yyeOHoro kypca "['eomeTpus" Ha yriayOJ€eHHOM YpOBHE -
pa3BUTHE WHAMBHUIYaAJIbHBIX CIOCOOHOCTEH, OOy4aromMxXcs MpH H3YYEHHH TE€OMETPHH, Kak
COCTaBIISIFOLICH MpeaMeTHOM obnmactu "Marematuka W uHpoOpMmatuka"' uepe3 obecreueHue
BO3MOXXHOCTH TMPHOOpPETEHUSI U HCIOJb30BaHUs Oojiee IiTyOOKHX Te€OMETPUYECKUX 3HAHUU U
JEeUCTBUH, CTIEMU(PUUHBIX T€OMETPHM, U HEOOXOAMMBIX I YCIEHIHOTO MpPOo(eCcCHOHAIHLHOIO
o0pa30BaHMsl, CBI3aHHOTO C UCMOJIb30BaHUEM MATEMAaTHKU.

[IpuoputeTHBIMM  3aayaMM  Kypca TIEOMETpUHM Ha  YIUIyOJIEHHOM  YpOBHE,
pacIIpPSIIONIMMH U YCUJIMBAIOIIUMU Kypc 6a30BOr0 ypOBHS, SIBJISIFOTCS:

- pacmMpeHHe MpEACTaBICHHs O TEOMETPUM KaK 4YacTM MHPOBOM KYJIBTYpHl U
(bopMHpOBaHNE OCO3HAHUS B3aUMOCBSI3H T€OMETPHH C OKPYIKAIOIIAM MHPOM;

- (opMupoBaHME TpEICTaBIEHUs O INPOCTPAHCTBEHHBIX (UIypax Kak O BaKHEMIIMX
MaTEeMaTHYECKUX MOJENAX, MO3BOJSIOUIMX OIUCHIBaTh U H3y4aTb pa3HbIE SBIICHUS
OKpY’KaloIllEro MHpa, 3HAHWE MOHATHMMHOrO anmapara mno pasgeny '"Crepeomerpus”
y4e0HOTO Kypca TeOMETPHH;

- (opMupoBaHHe yMEHHUs BIa/leTh OCHOBHBIMU MOHATUSAMH O MIPOCTPAHCTBEHHBIX (UTypax
U WX OCHOBHBIMH CBOWCTBaMH, 3HAaHHE TeopeM, (GOpMyJd M YMEHHE HX IPUMEHSTH,
YMEHHUS 10Ka3bIBaTh TEOPEMBI U HAXOIUTh HECTaHIAPTHBIE CIIOCOOBI pellIeHus 3a/1ay;

- (opMupoBaHHE YMEHHS paCIO3HABaTh Ha YEPTEXKax, MOJEIAX M B PEaJbHOM MHUDE
MHOT'OTPaHHMKH U Te€Ja BPAaLICHUs], KOHCTPYUPOBAaTh T€OMETPUUECKUE MOJEIIH;

- (dopMupoBaHHE€  TOHMMAaHUS  BO3MOXKHOCTH  aKCHOMAaTHYECKOTO  IMOCTPOCHHS
MaTeMaTHYeCKUX Teopud, (opMHUpOBaHME MOHUMAHHUA POJIM AKCHUOMATUKU TIpU
IIPOBEACHUH PACCYKACHUM;

- (opMupoBaHME yMEHHUs BIaJeThb METOJAMH JI0Ka3aTeIbCTB M AJTOPUTMOB pPELICHHMS,
YMEHHUSI UX MPUMEHSTb, NPOBOAMUTH JOKA3aTEJIbHBbIE DPACCY)KIEHUS B XOJI€ PpEIICHUS
CTEPEOMETPUUECKUX 337ad W 3aJad C MPaKTHYECKUM coJepkaHueM, (opMHpOBAHUE
MPECTaBICHNsI 0 HEOOXOAMMOCTH JO0Ka3aTeNbCTB NP OOOCHOBAHWM MaTEMaTHYECKUX
YTBEPKACHUN U POJIM aKCHOMATHKH B IPOBEACHUH JENYKTUBHBIX PACCYXICHUN;

- pa3BUTHE U COBEPIICHCTBOBAHUE MHTEUIEKTYaIbHBIX W TBOPYECKHX CHOCOOHOCTEH
oOyyaromuxcs,  MO3HAaBaTeNbHOM  aKTMBHOCTHM,  HMCCIENOBATEIbCKMX  YMEHHI,
KPUTHYHOCTH MBIIIJICHUS], UHTEPECa K U3YUEHHUIO T€OMETPUY;

- (dopmupoBaHue (PYHKIHMOHAIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOM T'€OMETPHM: YMEHHS
pacrno3HaBaTh NPOSBICHUSI T€OMETPUUYECKUX MOHATUI, OOBEKTOB M 3aKOHOMEPHOCTEN B
peanbHbIX JKU3HEHHBIX CUTYallUsIX M TNpPH HM3YYEHHUH JPYTUX Y4YEeOHBIX MpPEAMETOB,
IIPOSIBIICHUS 3aBUCHMOCTEN M 3aKOHOMEPHOCTEW, MOJEIMPOBAHUS PEANbHBIX CHTyaluH,
UCCIJIEIOBaHMsI IOCTPOEHHBIX MOJEINIEN, MHTEPIPETALMH TIOJIYyYEHHBIX PE3YJIbTATOB.

[lepexos K U3y4EHUIO TEOMETPHUHU Ha YIIyOJIEHHOM YPOBHE MO3BOJISET:

- co3marh yciuoBus uid aupdepeHumanuy oO0y4deHHs, MOCTPOEHUS HHIMBHYaJIbHbBIX
00pa3oBaTeNbHBIX MpOrpamMM, OOECHeUuTh YITyOJIeHHOE H3yYeHHE T€OMETPHH Kak
COCTaBJISIIONIEH yueOHOro ipenMera "MaTtemaTuka'.

VYuebublii Kypc "BepoATHOCTP M CTaTUCTHKA" YIIIyOJNEHHOTO YPOBHS —SIBIISETCS
IIPOIOJKEHUEM U PA3BUTHEM OJIHOMMEHHOI'0 y4eOHOro Kypca yriryOJIeHHOro ypoBHS Ha YpOBHE
cpeanero oOmiero oOpa3oBaHusi. Y4eOHBI Kypc TmpenHazHaueH s (OPMHUpPOBAHUSA Y
o0yyaroImuxcs CTaTUCTHUYECKOW KyJIbTypbl W IIOHUMAHUS POJIM TEOPUM BEPOSATHOCTEH Kak
MaTEeMaTHYECKOT0 MHCTPYMEHTA JJIS M3Y4YCHHS CIy4YalHBIX COOBITHH, BEIMYUH M IPOLECCOB.
IIpu m3ydeHun Kypca oOoramaroTcs MpeicTaBlIeHUs, 00y4aroUMXCcsi 0 METOIaX UCCIIEOBaHUSL
U3MEHYMBOTO MHpA, Pa3BUBACTCS MOHMMAHUE 3HAYMMOCTH M OOIIHOCTH MAaTeMaTUYEeCKHX
METOAOB TO3HaHMS KaK HEOThEMJIEMOH 4YacTH COBPEMEHHOIO €CTECTBEHHO-HAyYyHOI'o
MHPOBO33pEHUS.



Conepxanne yuyeOHOro Kypca HAmpaBiICHO Ha 3aKpeIUIEHUE 3HAaHUM, MOTYYEHHBIX IMPH
M3Y4YEeHUU Kypca Ha ypOBHE OCHOBHOIO 00IIero o0pa3oBaHUs, U Ha Pa3BUTHE MPEACTaBICHUH O
CIIy4alHBIX BEJIMYMHAX U B3aUMOCBS3AX MEX/1y HUMHU Ha BaXKHBIX IPUMEPAX, CIOKETHI KOTOPBIX
MOYEPIHYTHI U3 OKpY’Karouiero Mupa. B pesynbrate y oOydaromuxcs J0KHO chOPMUPOBATHCA
Npe/JCTaBiIeHue O Haubonee YHNOTPEOUTEIbHBIX U OOIMIMX MaTeMaTHYEeCKUX MOJIeIX,
UCIIONIB3YEMBIX JUIsl  ONMHCAaHUS AHTPOIIOMETPUYECKHUX U  JAeMorpaduyecKux BeJIHYHH,
MOTPEIIHOCTE B  pPa3IUYHBIE pOJAa W3MEPEHHUSX, JJIUTEIbHOCTH Oe30TKa3HOH paboThI
TEXHUYECKHUX YCTPOMCTB, XapaKTEpHUCTUK MAaCCOBBIX SBJICHUA W TPOLECCOB B OOIIECTBE.
VYueOHbIil Kypc sBisieTcss 0a30i JUII OCBOEHHUS BEPOSTHOCTHO-CTAaTUCTUYECKUX METOOB,
HEOOXOUMBIX CHEIHATMCTaM HE TOJBKO MHKEHEPHBIX CHEIUAIbHOCTEH, HO TaKKe COLMAIbHBIX
U TICUXOJIOTHUECKUX, MOCKOJbKY COBPEMEHHbIC OOIIECTBEHHbIE HAyKH B 3HAYMTEIBHON Mepe
UCIONB3YIOT amnmapar aHaiu3a OosbliuX JaHHBIX. LleHTpaibHyl0 dYacTh ydeOHOro Kypca
3aHUMaeT OOCYXXJEHHE 3aKOHAa OOJNBIIMX 4YHCENT - (yHJAaMEHTAJIbHOIO 3aKOHA TPHPOJIBL,
MMEIOILEro MaTeMaTHYeCKyI0 (hOpMalIn3aluIo.

B cooTBeTcTBHU C yKa3aHHBIMU LEJSMHU B CTPYKType yueOHOro Kypca "BeposTHOCTb M
cTaTucTUKa" Ha yIayOJIeHHOM YpOBHE BbIJCNIEHbl OCHOBHBIE COJAEp)KAaTeIbHbIe JIHMHHUU:
"Crnyyaiinble coObITUS M BepossTHOCTH" 1 "CilydaiiHble BEIMYUHBI U 3aKOH OOJIBIINX Yucen".

[ToMMMO OCHOBHBIX JIMHUH B Y4eOHBIM KypC BKJIIOYEHBI 3JIEMEHThI T€OpUU rpadoB H
TEOPUH MHOXECTB, HEOOXOIUMBIE JUIs TTOJTHOLIEHHOTO OCBOCHHUSI MaTepHaja JaHHOTO y4eOHOro
Kypca U CMEXHBIX MaTeMaTHUYECKUX yUYEOHBIX KYpPCOB.

Conepxxanne nuHuK "CiryyaiiHble COOBITHS U BEPOSTHOCTH'" CIIy’)KUT OCHOBOHM JUIs
(dbopMUpOBaHUS TPEACTABICHUII O pacHpelesieHUd BEpPOSITHOCTEH MEXIy 3HAYCHUSIMHU
CIIy4alHbIX BEJIMYMH. BakHyl0 4acTb B 3TOM COAEpPKATEIbHOM JIMHUM 3aHMMAET H3Y4YEHHE
reOMETPUYECKOTO0 M OWHOMMAJIBHOTO PACHpEeIeHU W 3HAKOMCTBO C HX HENPEPbIBHBIMU
aHaAJIOTaMU - II0Ka3aTeIbHBIM U HOPMAJIbHBIM PACIpENEICHUSIMH.

Tembl, cBsI3aHHBIE C HEMPEPHIBHBIMHU CIIyYalHBIMU BEIUYMHAMU M DPacIpeeseHUsIMHU,
aKIEHTUPYIOT BHUMaHHME OOYYalOIIMXCS Ha ONHMCAHUM W W3YYEHUM CIIyYalHbIX SIBJICHUI C
MOMOUIbI0 HenmpepbIBHBIX (yHKIUH. OCHOBHOE BHHMMaHHUE YJAENSETCS MOKa3aTeJIbHOMY U
HOPMaJIbHOMY PacIpeIEICHUSM.

B yudebHOM Kypce mperycMaTpuBaeTCsi O3HAKOMUTEIbHOE H3YyUEHHUE CBSI3U MEXKIY
CIly4yailHBIMHM BEJTMUMHAMM U OIMCAHUE ATOH CBA3HM C MOMOIIBI0 KO3(duLMeHTa KOppensiuu u
€ro BbBIOOPOYHOIO aHajora. OTH JJIEMEHTHl COJepXaHUs pa3BuUBalOT TeMy 'Jlnarpammsl
pacceuBaHMs", M3YyYCHHYI0 Ha YPOBHE OCHOBHOro oOmiero oOpa3oBaHUS, M BO MHOI'OM
OIUPAIOTCS Ha CBEJIEHUS U3 KypCOB alreOpbl U FreOMETPHH.

E1e oaMH 2neMeHT coliepykaHusl, KOTOPBIN MTpeaIaraeTcsi Ha O3HaKOMHUTEIbHOM YPOBHE -
MOCJIE0BATENBHOCTh CIIyYalHbIX HE3aBHUCHMBIX COOBITUHM, HACTYHAIOMIMX B €IUHHILY BPEMEHH.
O3HakoMJIEHHE C paclpelesieHUeM BEepOSITHOCTEH KOJMYeCTBAa TaKUX COOBITUH HOCUT
pa3BUBAIOIINN XapaKTep U SBISETCS aKTyaJbHBIM Ui OyIylIMX aOUTYpPHEHTOB, MOCTYMAIOIMINX
Ha YyuyeOHble CHEUUAIbHOCTH, CBA3aHHBIE C OOIIECTBEHHBIMH HAayKaMH, IICHUXOJIOTHEH U
yIpaBJIE€HUEM.

BHyTpeHHss1 OLleHKA BKJIIOYaeT:

- CTapTOBYIO JMArHOCTHKY;

- TEKYLIYI0 U TEMaTHYECKYIO OLICHKY;

- HUTOTOBYIO OLIEHKY;

- NPOMEXKYTOUYHYIO aTTECTALMIO;

- [ICUXOJIOrO-IeIarornyeckoe HaOroIeHHE;

- BHYTPEHHUI MOHUTOPUHT 00pa30BaTENIbHBIX TOCTHKEHUH 00yUarOIuXCs.

JIIUTebHOCTh KOHTPOJBHOW pPAalOTHI, SBIAOLIEHCS (OPMOM MUCHBMEHHONW MPOBEPKHU
pe3yabTaToB OOy4YeHHMs C IeJbI0 OILCHKH YPOBHSA JIOCTHM)KCHUS TMPEIMETHbIX M (WIH)
METaNpeIMETHBIX Pe3yJbTaTOB, COCTABIISIET OT OJHOIO JI0 IBYX YPOKOB (HE OoJiee ueM 45 MUHYT
KaXKJIbIi).



JUTUTenbHOCTh MPAaKTUYeCKON paboThl, sABIstOMIEHCS (GopMoil opraHuzanuu yueOHOro
mpolecca, HalpaBJIEHHON Ha BbIPAOOTKY y OOydarolmuXcsl MPaKTUYECKHUX YMEHMH, BKIIOYas
nabopaTopHble, MHTEPAKTUBHbIE M HWHBbIE pabOTHl M HE sBISONIeiics (opMOi KOHTPOI,
COCTaBJISIET OJIUH ypOK (He Oomee yem 45 MUHYT).

IIpu sTOoM 00BEM y4eOHOrO BpEMEHHM, 3aTPauMBAEMOIO Ha IPOBEJCHHUE OICHOYHBIX
npoueayp, He noypkeH npesbimarh 10% ot Bcero oobema yuyeOHOTO BpeMEHH, OTBOJMMOTO Ha
U3y4YeHHE JaHHOTO y4eOHOro MpeaMeTa B JaHHOM rpymie B TeKyIeM yueOHOM rofy".

2. INTAHUPYEMBIE PE3YJIbTATbl OCBOEHMS YYEBHOI'O IIPEJIMETA
MATEMATHUKA (YI'IYBJIEHHBIN YPOBEHD)

JIM4HOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTH M CIOCOOHOCTH O0YyYaromMXCs
PYKOBOJICTBOBAThCSI  C(OOPMHPOBAHHOM  BHYTpEHHEW  IMO3UIMEH  JMYHOCTH, CHCTEMOMU
LEHHOCTHBIX  OpPUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YyOE€XKIEHUH, COOTBETCTBYIOIIHX
TPaIULIMOHHBIM LIEHHOCTSIM POCCHICKOT0 00IIecTBa, pacIMpeHHe KU3HEHHOTO OIbITAa U OIbITa
NEATeNbHOCTH B IIPOLIECCE pEaTM3alUU  CPEeICTBAMU y4eOHOro IpeaMeTa OCHOBHBIX
HaIpPaBJIEHUI BOCIIUTATENBHOM JA€ATEIbHOCTH.

B pesynbrare usyuenus yueOHoro mpenmera OVYIIn.03 Marematuka y oOyuaromierocs
OyayT chopMUpPOBaHbI CIEAYIOIINE JUYHOCTHBIE Pe3yJIbTAThI:

B coorBercTBHH ¢ TpedoBanussmu ®I'OC COO YTo4yHeHHbIE THYHOCTHbIE Pe3yabTaThl

dOIl1 COO

T'PaXIJaHCKOI'0 BOCIIUTAHUS: 1) rpask1TaHCKOTO BOCTIMTAHMSL:

- c(hOpMUPOBAHHOCTbH IPAKTAHCKON MTOZUITHH - c¢(hOpPMHUPOBAHHOCTh TPAKTAHCKON
o0ydaromierocsi Kak akTHBHOTO U MO3UINH 00YyYaIOIerocs Kak
OTBETCTBEHHOTO WICHA POCCUICKOTO 00IIECTBa; AKTUBHOI'O U OTBETCTBCHHOIO YJICHA

- OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U POCCUICKOTO O0IIIEeCTBA;
00s13aHHOCTEH, YBOXKCHHE 3aKOHA U - [PEeACTaBIIEHHE O MAaTEMAaTUYECKUX
IIPaBOIIOPAIKA; OCHOBaX (PyHKIIMOHUPOBAHUS

- [OPUHATHE TPAIUIIMOHHBIX HAIIMOHAIBHBIX, Pa3IMYHBIX CTPYKTYP, SABJICHUH,
0011eYeI0BeUYeCKUX TYMAaHUCTUYECKUX H MPOLIEAYP TPAKIAHCKOTO O0IIeCcTBa
JIEMOKPAaTUYECKHUX LIEHHOCTEM; (BBIOOpBI, OTIPOCHI U IPYTOE);

- TOTOBHOCTH POTUBOCTOATH UACOJIOTUH - YMEHME B3aUMOJEHCTBOBATH C
IKCTpEMHU3Ma, HAIMOHAIN3MA, KCeHOhoouH, COIMAJIbHBIMA MHCTUTYTaMHU B
JUCKPUMHUHAIIUY IO COLIMATIbHBIM, COOTBETCTBHUH C UX (PYHKIHSIMH U
PEAUTHO3HBIM, PACOBBIM, HAIIMOHAIbHBIM Ha3HAYCHUEM.

IIpU3HaKaM;

- TOTOBHOCTH BECTH COBMECTHYIO JIESITEITLHOCTH B
MHTEpecax rpa)J1aHCKOro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUHN B
00111e00pa30BaTEIbHON OpraHU3alluK U JETCKO-
IOHOIIIECKMX OpPTaHU3aIHsIX;

- yMEHHE B3auMOJCHCTBOBATh C COLMATLHBIMU
WHCTUTYTaMH B COOTBETCTBUU C UX (PYHKITUSIMH
U Ha3HAYCHUEM;

- TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOMN

JIEATEIIbHOCTH;
NaTPUOTUYECKOTO BOCIIUTAHMUSL: 2) NaTpUOTHYECKOTO BOCIIUTAHUSA:
- cOpMUPOBAHHOCTH POCCUNUCKOM TPAXKIAHCKON |-  cHOpMHPOBAHHOCTH POCCUICKOMA
UIEHTUYHOCTH, TATPUOTHU3MA, YBAXKECHUS K IPaXKJAHCKOW NIEHTUYHOCTH,
CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH - YBAXKEHMS K NPOLLJIOMY U
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nepen PonuHon, ropnoctu 3a ¢cBOM Kpai, CBOIO
PonuHy, CBOM SI3BIK M KyJIBTYPY, NPOILIOE U
HACTOSIIEE MHOIOHAIMOHAJIBHOTO Hapo1a
Poccuu;

- IICHHOCTHOE OTHOILIEHHE K FOCyAapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U IPUPOTHOMY
HaCJIE/INI0, TaMsITHUKAM, TPAIUIUSM HapOJI0B
Poccun, noctikenusim Poccuu B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX U TPY/IE;

- unaelHas yOexJIeHHOCTb, TOTOBHOCTh K
CITyKEeHMIO U 3amuTte OTeuecTsa,
OTBETCTBEHHOCTH 32 €ro cyAb0y;

HACTOSILIIEMY POCCUICKOU
MaTeMaTHKH,

LIEHHOCTHOE OTHOIICHHE K
JOCTUKEHUSIM POCCUHUCKUX
MaTE€MaTUKOB U POCCUNCKOU
MaTeMaTHYECKOM IIIKOJIEI,
HCIIOJIb30BAHUE 3TUX JTOCTUKEHUN B
JIPYTUX HayKax, TEXHOJOTHUSX,
cdepax IKOHOMUKH;

JTyXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

- OCO3HaHHUE AYXOBHBIX LIEHHOCTEH POCCUICKOTO
HapoAa;

- cpopMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS,
ATUYECKOTO MOBEIACHUS;

- CHOCOOHOCTH OLIEHUBATh CUTYAIHIO U
MPUHUMATh OCO3HAHHBIC PEILICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

- OCO3HaHUE JIMYHOI'O BKJIa/Ja B IOCTPOCHUE
YCTOWYHBOTO OyIyIIETO;

- OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAMUTEISAM
U (WJIM) IpYrUM 4iI€HaM CEMbH, CO3/1aHUI0
CEMbH Ha OCHOBE OCO3HAHHOT'O MPUHSTHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUU C
TpaauLMsaMu Hapo10B Poccuu;

3)

JlyXOBHO-HPABCTBEHHOI'O

BOCIIMTAaHUA:

OCO3HaHME AYXOBHBIX LIEHHOCTEMN
POCCHIICKOTO Hapo/a,
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUs, STUYECKOTO MTOBEACHUS,
CBSI3aHHOTO C ITPAKTUYECKUM

IIPUMECHCHUEM ,Z[OCTI/I}KCHI/Iﬁ HAaYKU U

NEATENBHOCTBIO YUYEHOTO,
OCO3HAHUE JINYHOTO BKJIaJa B
IIOCTPOEHUE YCTOUYNBOIO
Oynymuiero;

ACTETUYECKOTO BOCITUTAHUS:

- ACTETUYECKOE OTHOUIEHUE K MUPY, BKIOUas
ACTETUKY OBITA, HAYYHOTO U TEXHUIECKOTO
TBOPUYECTBA, CIIOPTa, TPyAA U OOIIECTBEHHBIX
OTHOIIICHH;

- cnocOOHOCTh BOCIIPUHUMATD PA3IMYHbIE BUIBI
HCKYCCTBa, TPAAUIIMU U TBOPUYECTBO CBOETO U
JPYTUX HAPOAOB, OUIYIIATh SMOLMOHAIBHOE
BO3/ICMCTBHE UCKYCCTBA;

- yOeXJIeHHOCTb B 3HAYUMOCTH I JTUYHOCTH U
00111eCTBa OTEYECTBEHHOTO U MUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAAUIINI
Y HApOJIHOTO TBOPUECTBA;

- TOTOBHOCTb K CAMOBBIPa)XEHHIO B Pa3HbIX BUAAX
HCKYCCTBa, CTPEMJICHUE TIPOSBIISITh KAUeCTBA
TBOPYECKOM JINYHOCTH;

4) 5CTETUYECKOT0 BOCIIUTAHUS:

ICTCTHUYCCKOC OTHOIICHUEC K MUY,

BKJIIOYas 9CTCTUKY MAaTCMATHUYCCKUX

3aKOHOMEPHOCTEH, 00BEKTOB, 3a7a4
PELIEHU, pacCyKICHHI,
BOCIIPUUMYHUBOCTbH K
MAaTEMATHYCCKHUM acCIICKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA

>

(¢u3UYECKOro BOCIIUTAHUS:

- c(hopMUPOBAHHOCTb 310POBOT0 U O€30MACHOTO
00pasa *HU3HH, OTBETCTBEHHOTO OTHOIIECHHS K
CBOEMY 3/10pOBbIO;

- mOoTpeOHOCTH B (PU3UUECKOM
COBEpPILIEHCTBOBAHUH, 3aHATHUIX CIIOPTUBHO-
03/I0POBUTEIBHON JEATEIbHOCTBIO;

- aKTUBHOE HENPUSTHE BPEJHBIX MPUBBIYEK U

5) pu3nIecKOro BOCITUTAHWS:

Cc(OPMHPOBAHHOCTh YMEHHUSI

IMPUMCHATH MAaTCMATHYCCKUEC 3HAHUA

B HHTEpPECax 3I0pPOBOTO U
0e301macHOro 00pasa KU3HH,

OTBETCTBEHHOE OTHOIIIEHHE K
CBOEMY 3/I0POBBIO (3710pOBOE
nUTaHue, cOaTaHCHPOBAHHBIN
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UHBIX (HOpM IpUUKMHEHHS Bpea GU3NIECKOMY U
ICUXWYECKOMY 3/10POBBIO;

PEXKUM 3aHIATUI U OTAbIXA,
perynsipHas pusndecKas
AKTUBHOCTb),

(buznyecKoe coBEpIICHCTBOBAHHE
MIPU 3aHATUSX CIIOPTUBHO-
037J0pPOBUTENBHON I€ATEIBHOCTBIO;

TPYAOBOI'O BOCIIMTAHUA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH
MacTepcTBa, TPYA0I00ue;

TOTOBHOCTh K aKTUBHOH J€SATEIHHOCTH
TEXHOJOTHUYECKON U COLUATIbHOM
HAPaBIEHHOCTH, CIOCOOHOCTh HHUIIUUPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIMIOJIHATH
TaKyIo JeSTeIbHOCTD;

MHTEpeC K pa3InyHbIM chepam
po(heCcCHOHATLHOM NI TEIIbHOCTH, YMCHHE
pealin30BbIBATh COOCTBEHHbIE )KU3HEHHbBIE
TUTaHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO U
caM000pa30BaHuUIO Ha NPOTSHKEHUN BCEH
KU3HU;

6) TpyAOBOTO BOCIIUTAHUSI:

TOTOBHOCTB K TPYZly, OCO3HaHHE
[EHHOCTH TPYI0JII00US,

MHTEpEC K pa3IndHbIM chepam
poeCCUOHATBLHOM JIeATEILHOCTH,
CBSI3aHHBIM C MaTEMaTHUKOU 1 ee
MPUIOKCHUSMH,

YMEHHUE COBEPIIATH OCO3HAHHBIN
BBIOOp Oynymiei mpodeccuu u
peaIn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIAHBI,

TOTOBHOCTh U CLIOCOOHOCTH K
MaTeMaTHYECKOMY 00pa30BaHHIO U
caMo00pa30BaHMIO HA POTHKECHUN
BCEH XKHU3HH,

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
pEIICHUN MPAKTUYECKUX 3a/1a4
MaTeMaTHYECKON HAMpPaBICHHOCTH;

OKOJOTHUYCCKOI'O BOCITMTaAHHUA:

c(OPMHPOBAHHOCTb IKOJIOTHUECKON KYJIbTYpHI,
ITOHUMAaHUE BIIUSHUS COLUAIIBHO-
HKOHOMUYECKHUX MTPOLIECCOB HA COCTOSHUE
IIPUPOJHON U COLMAIILHOM CPeJibl, OCO3HAHUE
r1100aJIbHOTO XapaKkTepa 3KOJIOIMYECKUX
npo0Jem;

IUTAHUPOBAHKE U OCYIIECTBICHUE IEHCTBUH B
OKpPY’KaIOIIIEeH cpelie Ha OCHOBE 3HAHUS LeIel
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;
AKTUBHOE HETPUATHE IEUCTBUM, IIPUHOCAIINX
BpEJl OKpYXKaroLleH cpene;

YMEHHE TPOTHO3UPOBATH HEOIArONpUsTHBIC
HKOJIOTHYECKUE TIOCIIEACTBHS
MPEAIPUHUMAEMBIX JICHCTBUM, MPEIOTBPAIIATH
ux;

paCUIMPEHKE OIbITA AEATEIBHOCTH
HKOJIOTHYECKOM HAIIPaBJICHHOCTH;

7) KOJOTUYECKOTO BOCIIUTAHUS:

HKOHOMUYECKHUX MPOIIECCOB HA
COCTOSIHAE IIPUPOTHON U
COLIMaJIbHOU CPeIbl,

OCO3HaHUE TI00albHOT0 XapaKkTepa
HKOJIOTMYECKUX MPOOIIeM,
OpHUCHTAIMAd HAa TPUMCHCHUC
MaTeMaTHYeCKUX 3HAHUH [
penieHus 3aaa4y B 00JacTi
OKpY>KaroIen cpeibl,
IJIAaHUPOBAHUEC MOCTYIIKOB U OLICHKHU
UX BO3MOXHBIX TTOCJECTBUMN ISt
OKpY>KaroIlen Cpeibl;

LHCHHOCTH HAYYHOTI'O ITO3HAHMA:

c(OpMHPOBAHHOCTH MUPOBO33PEHMUS,
COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
Pa3sBUTHS HAYKH U OOILECTBEHHOM MPAKTUKH,
OCHOBaHHOT'O Ha JUAJIOTe KyJIbTYyD,
CHOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHUE 3bIKOBON M YUTATEIIbCKOM

8) IEHHOCTH HAYYHOTO TTO3HAHUS:

cpOpPMUPOBAHHOCTH MHPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U
OOIIIECTBEHHOM MPAKTHUKH,
MOHMMaHHE MaTeMaTUIeCKON HayKH
Kak c(hepbl 4eI0BEUECKOM
JESTeIbHOCTH, STAllOB €€ Pa3BUTHUS U
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KyJIbTYpPBI KaK CPEICTBA B3aUMOJAECHCTBUS
MEXy JIFOJIbMHU U TI03HAHUS MUDA;

- OCO3HaHHUE LIEHHOCTH HAYYHOU IEATEIbHOCTH, -
TOTOBHOCTb OCYIIECTBIISATh IPOEKTHYIO U
UCCIIEN0BATEIBCKYIO ACSTEIBHOCTD
WHAVBHUIYAJIBHO U B IPYIIIE. -

SHAYUMOCTH JIS pa3BUTUSA
MBUJIN3AIUH,

OBJIAACHUEC A3BIKOM MAaTEMAaTUKU U
MaTeMaTUYECKON KyJIbTypOu Kak
CPEICTBOM IMO3HAHUS MUPA,
TOTOBHOCTB OCYIIECTBIISITh
MIPOEKTHYIO U UCCIEI0BATENbCKYIO
JesITeNIbHOCTh UHIUBUAYAIbHO U B
rpy1mIe.

B nmponeccce AOCTHXKCHUA JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUA IIPOrpaMMBI 110

MaTeMaTHKe Yy  OOy4YaloIIMXCS ~ COBEPIICHCTBYETCS  OMOLMOHAJIBHBIA  HHTEIUJIEKT,
NpernoiararoImuil copMUPOBaHHOCTH:
- CaMOperyJMpOBaHUs, BKJIIOUAIOIIETO CaMOKOHTPOJIb, yMeHHe IPUHUMATh

OTBETCTBEHHOCTH 3a CBOE IMOBEJICHHE, CIIOCOOHOCTH Al THPOBATHCS K SMOIIMOHAIBHBIM
U3MEHEHHUSIM U NPOSABIATh TMOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHMBAlLMM, BKJIIOYAIOLIEH CTPEMJIEHHME K JIOCTHKEHUIO L€ U YCHEXY,
ONITUMU3M, HHUIIMATUBHOCTb, YMEHUE IEHCTBOBATh, HCXO/S U3 CBOMX BO3MOXKHOCTEH;
OMITATUH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSIHUE IPYTHUX,
YUUTBIBAaTh €r0 MPH OCYIIECTBIEHUH KOMMYHHUKAIMM, CIIOCOOHOCTh K COYYBCTBUIO U
COIIEPEKHUBAHHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLIECHUS C JPYTUMHU
JIFOIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

B pesynbrate m3yuenus ydeOHoro mpeamera OVYIIm.03 Marematuka y oOydaromerocs

OyayT chopMUpOBaHBI MeTampeIMeTHbIe Ppe3yJbTaTbl, OTPaKEHHBIE B YHHBEPCAIBHBIX
y4eOHbIX JAEHCTBHMSIX, a HUMEHHO — II03HAaBaTelbHbIE YHHUBEpCAJIbHbIC Yy4eOHbIE [eicTBHA,

KOMMYHHUKATHBHbIE YHHBEpCaJlbHbIe Yy4ucOHBIE eicTBuS,

PEryJIITUBHBIC YHUBCPCAJILHBIC

yLIe6HBIC I[Cf/iCTBI/IS[, COBMCECTHAaA ACATCIbHOCTD.

MeranpeameTHble pe3yabTaThl OCBOCHUS MIPEAMETA:

MU JE€HCTBUAMMU:

MeranpeamerHble | YHUBepcajibHble yueOHbIe qelicTBust (YY) YTo4HeHHbIe YHUBEpPCAJIbHbIE
pe3yJbTarhl, dIroc COO yueonble geiicrust (YY) ®@OII
OTpaskeHHbIE B COO0

YHHUBeEPCAJIbHBIX

Y4eOHBIX

nelicTBUAX

Osnanexnue a) 6a30BBIC TOTUYECKHUE JICHCTBHS: 1) 6azoBbIe JTOTHYECKHE
YHHUBEPCAJIBHBIM | = CaMOCTOSTEIHHO (POPMYIHPOBATH U JEUCTBUSA:

U y4eOHBIMHU aKTyaJIM3upOBaTh MPOOIIEMY, - BBIABJATH U
IIO3HaBaTCIbHBI paccMaTpruBaTh €€ BCCCTOPOHHC, XapaKTCpU30BaTh

yCTaHABJIMBATH CYIIECTBCHHBIH
HpI/ISHaK NJIN OCHOBAHUA IJIA
CpaBHEHHUSI, KJIaCCH(DUKAIIUU K
000011IeHHS;

OTIPEIENIATH IEJU IEATEILHOCTH,
3a7aBaTh apaMeTpbl U KPUTEPUH UX
JIOCTHIKEHHSI,

BBIABIIATH 3aKOHOM€pHOCTI/I n
POTHBOPEYHSI B PACCMaTPHUBACMBIX
SABJICHUAX,

BHOCHTH KOPPEKTUBBI B JESITEIHHOCTD,

CYIIIECTBEHHBIC PU3HAKU
MaTeMaTUYECKUX 00BEKTOB,
MOHATHI, OTHOLLIEHUI MEXTY
MOHITUSAMH, (HOPMYITHPOBATH
ONpEICIICHUS TTIOHATHIH,
yCTaHABIINBATh
CYIIECTBEHHBIN MPU3HAK
KIIacCU(UKAIIUN, OCHOBAHUS
U1 00001IEeHuS 1
CpaBHEHUsI, KPUTEPUHU
MIPOBOJIMMOTO aHAJIN3A;
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OLICHUBATb COOTBETCTBUE PE3YJILTATOB
LeJIsIM, OLICHUBATh PUCKU
IIOCJIEICTBUN I€ATEILHOCTH;

- Ppa3BUBATb KPEATUBHOE MBIIUICHHUE
IPY PELICHUH KU3HEHHBIX MTPOOIIeMm;

- BOCIIPUHUMATh,
dhopmyupoBaTh U
PeoOpa3OBEIBATh CYXKICHHUS:
YTBEPAUTEIILHBIC U
OTpHIIATEeNbHBIC, EAMHUYHBIC,
YacTHBIE U OOILIIHeE,
YCIIOBHBIE;

- BBISBIISITH MAaTEMAaTHYECKUE
3aKOHOMEPHOCTH,
B3aUMOCBSI3H U
NpOTUBOpPEYHs B (haKTax,
JTAHHBIX, HAOJTIOJICHHUSX U
YTBEPKIACHUSIX, TIPEJJIaraTh
KPUTEPHH IS BBISIBIICHHS
3aKOHOMEPHOCTEN U
MPOTUBOPEUMI;

- JIeNaTh BBIBOJIBI C
UCTIOJIb30BaHUEM 3aKOHOB
JIOTUKH, ICTyKTUBHBIX U
WHTyKTHBHBIX
YMO3aKIIFOUEHUH,
YMO3aKJIIOUeHUH 10
aHAJIOTUU;

- TIPOBOJUTH CAMOCTOSITEIIEHO
JI0Ka3aTenbCcTBA
MaTeMaTHIECKUX
YTBEPKIACHHUH (TIPSIMBIE U OT
MPOTHBHOTO), BBICTPAaUBATh
apryMEHTaIUI0, IPUBOIUTH
MPUMEPBI U KOHTPIIPUMEPBI,
00OCHOBBIBATh COOCTBEHHBIE
CYXXIICHUSI U BBIBOJIBI;

- BBIOMpATH CIIOCOO peleHUs
y4eOHOM 3a/1aun (CpaBHUBATH
HECKOJIbKO BapUAHTOB
perieHus1, BLIOUpaTh
HauboJIee MOAXO IS C
YYETOM CaMOCTOSITEITLHO
BBIJICTICHHBIX KPUTEPHEB).

0) 60a30BBIC UCCIICIOBATEILCKHE

IEUCTBU:

- BIAJICTh HaBBIKAMHU y4eOHO-
HCCIIEIOBATENIbCKOM U MPOEKTHOM
JIEATEIbHOCTH, HaBBIKAMHU
paspenieHus mpooiIem;

- CHOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB
pEIICHUs TPAKTUYECKHUX 3a71ad,
MIPUMEHEHHUIO PA3JIMYHBIX METOIOB
[TO3HAHUS,

- OBJIaJIEHUE BUJAMU JEITEIBHOCTH I10

2) 6a3oBBIC

UCCIIeI0BAaTEIbCKHUE ACHCTBUS:

- UCIIOJIb30BaTh BOIIPOCHI KaK
UCCIIe0BATEIbCKUN
WHCTPYMEHT ITO3HAHUS,
(bopMyITHpPOBATH BOIPOCHI,
¢bukcupyromue
NPOTUBOPEYHE, IPOOIEMY,
YCTaHaBJIMBATb UICKOMOC U
naHHoe, popMupoBaTH
CUIIOTE3Y, apryMEHTUPOBATh
CBOIO IO3UIIMIO, MHCHHE;
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MOJTyYEHUIO0 HOBOTO 3HAHUS, €T0
UHTEPIIPETALINH, IPEOOPA30BAHUIO U
NPUMEHECHHUIO B PA3JIMYHBIX YUCOHBIX
CUTYyAIUsIX, B TOM YHCJIE IIPH
CO3/IaHUU YYEOHBIX U COIMATTLHBIX
MPOCKTOB;

(dbopMHpOBaHHE HAYYHOTO THIIA
MBIIUICHSI, BJIaICHIE HAyYHOH
TEPMHUHOJIOTHEH, KITFOUEBbIMU
MOHSATHSIMH U METOJIaMU;

CTaBHUTH U (POPMYIIUPOBATH
CcOOCTBEHHEBIE 3a1a4H B
00pa3oBaTeNbHON IEATEIBHOCTH U
’KH3HEHHBIX CUTYaIUSIX;

BBISIBJIATH IIPUYUNHHO-CIICICTBEHHbBIE
CBSI3U M aKTyaJIM3UPOBATh 3a]1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HAXOJIUTh aPTYMEHTBI IS
JOKA3aTeNIbCTBA CBOMX YTBEPIKIACHHUIA,
3a71aBaTh MapaMeTPbl U KPUTEPUU
pelIeHus;

AHAJTM3UPOBATh MOJTyYCHHBIE B XOIC
pEIIeHUs 3a/1a4H PE3yJIbTaThI,
KPUTUYECKH OIICHUBATh HX
JIOCTOBEPHOCTb, TPOTHO3UPOBATH
U3MEHEHHE B HOBBIX YCIIOBUSX;
JIaBaTh OIICHKY HOBBIM CUTYAIIUsIM,
OILICHUBATh NMPHOOPETEHHBIN OIIBIT;
pa3pabaThIBaTh IIAH PEIICHUS
MPOOJIEMBI C YIETOM aHaN3a
UMCIOIIUXCS MAaTePHATIbHBIX U
HeMaTepHUaIbHBIX PECYpPCOB;
OCYILECTBIIATH IICJICHAITPABICHHBIH
TIOWCK TIEpEeHOCa CPEJICTB U CITIOCOO0B
JeiicTBUS B MPO(hecCHOHAIBHYIO
cpeny;

YMETh MEPEHOCUTH 3HAHUS B
MI03HABATEbHYIO U IPAKTUIECKYIO
00JacTH KU3HEACITETLHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3
pa3HBIX MPEIMETHBIX 00JIACTEIH;
BBIJIBUTATh HOBBIC WJICH, TIPEJIaraTh
OpPUTHHAIILHBIC TIOJXO/IbI U PEIICHUS;
CTaBHUTH NPOOJIEMBI U 331a4H,
JIOITYCKAIOIIUE aJIbTEPHATUBHBIC
peIIeHUs;

- -TIPOBOJIUTH CAMOCTOSITEIILHO
CILJTAHUPOBAHHBIN
AKCIIEPUMEHT, UCCIICIOBAHNE
10 YCTaHOBJICHUIO
0coOeHHOCTEH
MaTeMaTH4YeCKOro 00bEKTa,
SIBIICHUSI, TPOIIECCa,
BBISIBJICHUIO 3aBUCHMOCTEH
MEXITy O0OBEKTaMH,
SIBJICHUSIMH, TIPOLIECCAMU,

- CaMOCTOSITEIILHO
dhopmyaupoBaTh 0000IIIEHUS
Y BBIBOJIBI IO PE3YJIbTaTaM
MIPOBEACHHOTO HAOJIOICHNUS,
HCCIIEIOBAHUS, OLICHUBATh
JIOCTOBEPHOCTH TTOJTYYCHHBIX
pE3yJIbTAaTOB, BHIBOJAOB U
0000IIIECHHI;

- TMPOTHO3UPOBATH BO3MOXKHOE
pa3BUTHE TpoIecca, a TaKKe
BBIIBUTATh TPEIIOI0KEHUS
0 €r0 Pa3BUTHHU B HOBBIX
YCIIOBUSIX.

B) paboTa ¢ uHpopMaIuei:

BJIaJICTh HABBIKAMH I10JTyYEHUS
UH(POPMALIMU U3 HCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSTEIIEHO
OCYLIECTBIIATD IIOUCK, aHAJIN3,
CUCTEMATU3ALMIO U UHTEPIPETALIUIO

3) pabora ¢ uHpOopMaIUECii:
-BBISBJIATD JACQUIIMTHI
nH(OpMAIINH, TaHHBIX,
HEOOXOJIMMBIX JIJI OTBETA HA
BOIIPOC U JIJISl PEIICHHUS
3a/1a4M;
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UH(POPMAITUU PA3TUIHBIX BUIOB U
dbop™M mpeacTaBICHUS;

- CO3JaBaTh TEKCTHI B Pa3IHUHBIX
dopmarax ¢ yueToM Ha3HaYCHUS
uHGOPMAITUH U [IETIEBOU ayIUTOPHH,
BBIOMPAs ONITUMAJILHYIO (hopmMy
NPECTABICHUS U BU3YyaIH3alluu;

- OLIEHWBATh JOCTOBEPHOCTb,
JIETUTUMHOCTH UH(POpMALIUH, €€
COOTBETCTBHE MMPABOBBIM U MOPAIHHO-
TUYECKHM HOpMaM;

- WCIIOJIb30BaTh CPENICTBA
UH(QOPMALMOHHBIX U

-BBIOMpATh HHPOPMALIHIO U3
MCTOYHHUKOB PA3INIHBIX
THUIIOB, aHAJU3HPOBATH,
CHCTEeMaTH3HPOBaTh U
UHTEPIPETHPOBATH
“H(pOpPMAIHIO pa3IMIHBIX
BUJIOB U (DOPM IIPECTABIICHHUS;
-CTPYKTYypUpPOBATh
UHPOPMALIUIO, TPEICTABIATH
ee B pa3IuvHbIX (hopmax,
WTIOCTPUPOBATh IpauuecKu;
-OIICHUBATh HAJISKHOCTD
uHpOpMaIUU IO

KOMMYHHKAIIHOHHBIX TEXHOJIOTHIA B CaMOCTOSITEITEHO

pEIIeHNN KOTHUTUBHBIX, c(hOopMyJIUPOBAHHBIM

KOMMYHHUKATHBHBIX U KPUTEPHSIM.

OpTraHU3AIMOHHBIX 337124 C

cobioieHreM TpeboBaHUH

HPrOHOMUKH, TEXHUKH O€30MaCHOCTH,

TUTHEHBI, PeCypcocOepexeHusl,

MPABOBBIX U ATHYECKUX HOPM, HOPM

nH()OpPMAITMOHHON 0€301MaCHOCTH;

- BIQJICTh HABBIKAMU PACIO3HABAHUS U

3amuThl THGOPMAIIHH,

UH(POPMALMOHHON 0€30MaCHOCTH

JIMYHOCTH.
OBnanenue a) oOmeHue: 1) obmienwme:
YHHUBEPCAJIBHBIM | - OCYIIECTBISATh KOMMYHUKAIIUH BO - BOCIIPHHUMATh u
U BceXx cepax KU3HM, (bopMyIHpOBATH CYXKACHUS B
KOMMYHHKATHBH | - paclio3HaBaTh HeBepOAIbHbIC COOTBETCTBHH C YCJIOBUSMHU
BIMH CpelCcTBa OOIICHUS, TOHUMATh U UeasiMH OOIICHUSs, SCHO,
JCHCTBUSIMU: 3HAYCHUE COIMAIbHBIX 3HAKOB, TOYHO, TPAMOTHO BBIPAXKATh

pacno3HaBaTh MPEANOCHUTKH
KOH(JIMKTHBIX CHUTYaIlMil B CMATYaTh
KOH(IIUKTHI;

- BIAJCTh Pa3IMUYHBIMH CITIOCOOAMH
OOIIEHHS U B3aUMOJICHCTBU,

- apryMEHTHPOBAHHO BECTH JIHAJIOT,
YMETh CMSATYaTh KOH(MIUKTHBIC
CUTYyAaIlUH;

- Pa3BEpPHYTO W JIOTUYHO H3JIaraTh CBOIO
TOYKY 3PCHHS C HCITOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

CBOIO TOYKY 3pCHHUS B
YCTHBIX M MHCbMEHHBIX
TCKCTaX, JaBaThb IIOACHCHHUA
0 XOMy peIleHHs 3a/avu,
KOMMCHTHUPOBATH
MOJTyYEHHBIH Pe3yJIbTaT;

B X0/ OOCYKICHHSI 3a1aBaTh

BONPOCHI [0  CYIIECTBY
o0cyxaaemMon TEMBI,
po0IIeMBl, peraemoit

3aJa4M, BBICKa3bIBaTb HACH,

HalleJICHHbIE  HAa  TIOUCK
pereHus, COIIOCTaBJISATh
CBOHU CYXKJICHUS c
CYXICHUSIMU JIPYyTUX
YYaCTHUKOB Janora,
oOHapyXHBaTh pa3inuue Hu
CXOJICTBO MO3HIINH, B
KOPPEKTHOM bopme
dhopmyIupoBaTh
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pasHoTJIacHs, CBOU
BO3PaXKCHUS;

- IPEICTaBISITh  PE3yJIbTAThI
peuieHus 3a/1a4y,
IKCIIEPUMEHTA,
HCCIeA0BaHus, MIPOEKTA,

CaAMOCTOATCIIBHO BI:IGI/IpaTB
dbopmar  BBICTYIUICHHS  C
y4eTOM 3a7ad TMpPEe3eHTAIUN
1 0COOEHHOCTEH ayIUTOPHH.

0) coBMecTHas JesITeIbHOCTD:

- TOHHMAThH U UCTIOJIH30BATh
pPEeUMyIIeCcTBa KOMaHAHON U
WHINBUIYIBHON palbOTHI;

- BBIOMpATh TEMATUKY U METObI
COBMECTHBIX JICHCTBHUM C YYETOM
OOLINX MHTEPECOB M BO3MOXKHOCTEH
KXKJ0T0 WIeHA KOJJICKTUBA;

- MPUHUMATH LEIH COBMECTHON
JESITEIIbHOCTH, OPTaHN30BBIBATH U
KOOPAMHHUPOBATH IEUCTBUS IO €€
JOCTUKCHHIO: COCTaBJIATH IUIAH
JICUCTBUM, paclpesesiTh PO C
y4eTOM MHEHUN yY4aCTHUKOB
00CyXJ1aTh pe3yIbTaThl COBMECTHOM
pabdoTHI;

- OIICHMBATh KaueCTBO CBOETO BKJIaJa U
KXX0T0 y9acTHUKA KOMaH/IbI B
o0wIMii pe3ynbTaT no pazpadboTaHHBIM
KPUTEPUSIM;

- mpexjaraTh HOBbIE MPOEKTHI,
OIICHUBATH UJICH C MTO3UIIUU HOBU3HBI,
OPUTHHAJILHOCTH, PAKTUYECKOM
3HAYUMOCTH;

- KOOPIMHHUPOBATH U BBITIOJIHATH
paboTy B YCIOBHUSAX PEaTbHOTO,
BUPTYaJIbHOTO U KOMOUHUPOBAHHOTO
B3aUMOICUCTBUS;

- OCYUIECTBIISATH O3UTHUBHOE
CTpaTernuecKoe MOBEICHUE B
Pa3IMYHBIX CUTYaIUsX, IPOSBIIATH
TBOPYECTBO U BOOOpakeHUE, OBITH
MHUIMATUBHBIM

2) COBMECTHaA ACATCIBHOCTD:

- TIOHMMAaTh " HCIIOJIB30BaTh
IpeuMyIiecTBa  KOMAaHTHOH |
WHAWBUAYyANbHOW  paboOTBl  mpH
peleHIH Y4IeOHBIX 3amad,
NpUHMMAaTh  Lelb  COBMECTHOW
JIeSITEIIEHOCTH, IUIAaHUPOBATh
OpraHu3aluio COBMECTHOMU
paboThI,  pacmpeneNiarth  BUIBI
pabor, JIOTOBAapPHUBATHCS,
00Cy>KmaTe TpoIecC M Pe3ysIbTaT
paboTHI, 0000mmare MHEHHUS
HECKOJIBKUX JTIOJICH;

- y4acTBOBaTh B IPYHIIOBBIX hopmax
pabotel  (0OcyxaeHus, OOMeH
MHEHHH, "MO3TOBBIE IMITYpMBI" H
WHBIC), BBINOJHATE CBOI 4YacTb
paboTBl W KOOPIMHHPOBATH CBOU
IEHCTBUSA € JPYTUMH YJICHaMHU
KOMAaH[BI, OLCHUBATh KadeCTBO
CBOETO BKJIaZa B OOIIMI TPOIYKT
1o KPHUTEPUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMH
B3aUMOJEICTBUSL.

Osnaneune
YHHUBEPCAIHHBIMH
PETYIATHBHBIMU
JIEUCTBUSIMU

a) caMOOpTaHU3aIus:

- CaMOCTOSITEIILHO OCYIIECTBIISTh
MO3HABATEIILHYIO JACSITEILHOCT,
BBISIBIISITH MIPOOJIEMBI, CTABUTH U

dbopMyIMpoBaTh COOCTBEHHBIC 3a/1a4H Y4EeTOM UMEIOIIUXCS
B 00pa30BaTeIbHOM JEATSILHOCTH U pecypcoB u  COOCTBEHHBIX
JKU3HEHHBIX CUTYallUsIX; BO3MOXKHOCTEIA,

- CaMOCTOSTEJIbHO COCTABIIATH IIAH - apryMEHTHPOBATh "

1) camoopranuzarusi:

- COCTABJIATH ITUIAH, AITOPHTM
pEIICHUS 3a1auH,

- BBIOMpATh CIIOCOO pEIICHUs ¢
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peleHust pooIeMbl C y4eTOM
UMEIOUINXCS PECYPCOB, COOCTBEHHBIX
BO3MOYKHOCTEM U MPEIIIOYTCHUI;

- J1aBaTh OLIEHKY HOBBIM CHUTYaIlHsIM;

- pacIIMpSTh paMKH y4eOHOTO
npeaMeTa Ha OCHOBE JIMUHBIX
MPEAIIOUYTEHU;

- JleJaTh OCO3HAHHBINA BHIOOD,
apryMeHTHUPOBATh €ro, OpaTh
OTBETCTBEHHOCTH 32 PEIICHHUE;

- OLEHUBATh NPUOOPETEHHBIHN OMBIT;

- crmoco0cTBOBaTh (HOPMHUPOBAHUIO U
IPOSIBJICHUIO IIUPOKOW SPYAULIMU B
pa3HbIX 00JaCTIX 3HAHUHN, TOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTeIbHbIN U
KYJbTYPHBIN YPOBEHb;

KOPPEKTUPOBAaTh  BapHUaHTHI
pElIEHU ¢ Yy4YeTOM HOBOM
uHpOpMaLUH.

0) CAMOKOHTPOJIb:

- J1aBaTh OLICHKY HOBBIM CHUTYaIlUsIM,
BHOCHUTH KOPPEKTHBBI B JACSITEILHOCTb,
OILICHUBATh COOTBETCTBUE PE3yJIbTATOB
EJISIM;

- BJIaJICTh HABBIKAMU TI03HABATEIILHOU
pedaeKcun Kak OCO3HAHUS
COBEpILIAEMbIX JICUCTBUHN U
MBICITUTEIILHBIX MPOIECCOB, UX
pe3yJIbTaTOB U OCHOBAHUH;

- HWCHOJB30BaTh PUEMBI pedIeKCun
JUTSI OLICHKU CHTYalluH, BRIOOpA
BEPHOTO PEIICHUS;

- YMETh OIICHUBATh PUCKHU U
CBOCBPEMEHHO MPUHUMATh PEIICHUS
0 UX CHIDKEHUIO;

- B) OMOIMOHAILHBIA UHTEIJIEKT,
Mpeanoaararomumi
c(hOpMUPOBAHHOCTH:

- CaMOCO3HaHWUS, BKIIFOYAIOIIETO
CIOCOOHOCTh TTOHUMATh CBOE
SMOILIMOHAIBHOE COCTOSIHHE, BUJICTh
HaTPAaBIICHUS PA3BUTHS COOCTBEHHOMN
SMOITMOHAIBHOU c(ephl, ObITh
YBEpEHHBIM B ce0e;

- CaMOperyJIMPOBaHUs, BKIFOYAIOIIETO
CaMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTH 32 CBOE TIOBEJICHHE,
CIOCOOHOCTH aJITallTUPOBATHCS K
SMOILMOHAIBHBIM U3MEHCHHSM U
HPOSIBJIATH THOKOCTh, OBITh OTKPBITHIM
HOBOMY;

- BHYTPCHHEH MOTHBAIIUH,
BKITIOYAIOIIEH CTpeMIICHUE K
JOCTHKCHHIO TICJTA U YCIIEXY,
ONTUMH3M, HUHUIIMATUBHOCTh, YMCHHUE

2) CaMOKOHTPOJIb:
- BJIaJCTh

HaBBIKAMHU
MO3HABATENIFHON pediekcuu  Kak

OCO3HAHUS COBEpIIAEMbIX
nehCcTBUI u MBICIIMTEIbHBIX
IIPOLIECCOB, ux pe3yNbTaToB,
BJIAJICTh criocobamu
CaMOIPOBEPKH, CaMOKOHTPOJIS

mporecca W pe3ynbTaTa peIIeHUs
MaTeMaTHYeCKOH 3ajaun;

HNPEABUIETh TPYAHOCTH, KOTOPBIE
MOT'YT BO3HUKHYTb IIpU pELICHUU
3ala4yd, BHOCUTb KOPDEKTHBBHI B
JIESITEIPHOCT HA OCHOBE HOBBIX

00CTOSITENBCTB, JAHHBIX,
HaWJIeHHBIX OIIMOOK, BBISBICHHBIX
TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBHE

pesyiapTaTa LEMM M YCIOBUSM,
OOBSCHSTh TPUYMHBI JTOCTHKECHHS
WIH HE JOCTIDKEHHS pe3yJbTaToB
JIESITENIbHOCTH, HAaXOJUTh OIINOKY,
JIaBaTh OILIGHKY HPHOOPETEHHOMY
OTIBITY.
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JICHCTBOBATh, UCXO/IS M3 CBOUX
BO3MOKHOCTEI;

- BMIATHUH, BKJIIOYAIOMIEH CIIOCOOHOCTE
MOHUMATh YMOIMOHAIBHOE COCTOSTHUE
NPYTUX, YYUTHIBATh €r0 MPU
OCYIIECTBICHUH KOMMYHUKAIIIH,
CHOCOOHOCTh K COUYBCTBHIO
COIIEPEKMBAHUIO;

- COIMAJIbHBIX HABBIKOB, BKIIFOYAOIIIX
CITOCOOHOCTH BBICTPaUBaTh
OTHOIICHHUS C IPYTHMH JIFOJIbMHU,
3a00THUTHCS, TIPOSIBIIATH HHTEPEC U
pa3pemaTh KOHQIHKTHI;

T') IPUHATHE Ce0s U APYTHX JTFOJICH: 3) npuHATHA ce0s U APYTUX
- TPUHUMATH Ce0sl, MOHUMAs CBOU JOJICH:
HEOOCTAaTKU U JOCTOUHCTBA, - INOHUMAThb u HCIO0JIb30BATh

MpeuMyIecTBa  KOMAaHTHOH U
HHAUBUIYAIbHOW  pabOThI  MPH
peleHrH yueOHBIX 3a/1a4,

- TMPUHUMATH MOTHBBI U APTYMEHTBI
JIPYTHX JIIOJIeH TIPU aHaIHN3e

pPE3yJIbTATOB ACATCIBHOCTH, - OpUHMMATh Heldb  COBMECTHOM
- IIpU3HaBaThb CBOC IIpaBO U IIPaBO JCATCIILHOCTH, TJIAHUPOBATH
I[pyrp[x JIHO Hef/i Ha 0]_1_[]/161(1/[, OpraHnu3anuro COBMECTHOMU
- pa3BHBATh CIIOCOOHOCTH IIOHUMATh paboTsl,  pacmpefenaTh  BHIBI

paboT, JoroBapuBaThcs,

- 00CyXIaTh Tpolecc M pe3yibTaT
paboTHI, 000011aTh MHCHHS
HECKOJIBbKHUX JIFOJICH;

- y4acTBOBaTh B IPYMNIIOBBIX (hopmax
paborer  (oOcyxnmeHus, oOMeH
MHEHUH, "MO3roBble WWITYpMbI" U
HHBIC),

- BBINOJHSTH CBOIO 4acTb paboThHI U
KOOPJMHUPOBATh CBOM JICHCTBHS C
JAPYTUMHA WICHAMU KOMaH/IbI,

- OLIGHMBAaTh  KauyeCTBO  CBOErO
BKIaga B OOmMH TPOAYKT IO
KpUTEpHUsIM, Cc(HOPMYJIUPOBAHHBIM
YYaCTHHKAaMH B3aHMOJICHCTBHSI.

MUp C MO3UIUHU APYTOro YeIoBeKa.

OcBoenue yueOHoro mpenmera OVYIIn.03 MaremaTnka crnocoO6cTByeT (HPOpMUPOBAHUIO
001X KOMIIeTEeHIIHM:

OK 01. BeiOupats cmocoObl pemeHHs 3ana4 Npo(ecCHOHATBHOW NeSTeTbHOCTH
NPUMEHHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. HMcnonb3oBaTb COBPEMEHHBIE CpEICTBAa IOWCKA, aHAJIM3a W HHTEPHpETaluu
uHpopMalnu, ¥ UHPOPMALMOHHBIE TEXHOJIOTUU JJIS BBIMOJIHEHUs 3a7ay NpodecCHOHaIbHON
NeSITeNIbHOCTH;

OK 03. [TnanupoBaTh M peann30BbIBaTh COOCTBEHHOE NPO(PECCHOHATBHOE U JIUYHOCTHOE
pa3BUTHE, NPEANPUHUMATEIBCKYIO IEATEIFHOCTh B MPO(ECcCHOHANBHON cdepe, MUCIoNb30BaTh
3HAHUS 110 MPaBOBOM U (PMHAHCOBON TPAMOTHOCTH B PA3JIUYHBIX )KU3HEHHBIX CUTYaLUSX;

OK 04. DddexTrBHO B3aMMOACHCTBOBATH M pabOTATh B KOJUIEKTUBE M KOMaH/IE;

OK 05. OcymiecTBiTh YCTHYIO U NMUCbMEHHYI0 KOMMYHHUKAIIUIO Ha TOCYIapCTBEHHOM
s3pike  Poccmiickoit @exepanmmu ¢ yd4eToM OCOOCHHOCTEH COIHMAIBHOTO M KYJBTYpHOTO
KOHTEKCTa;

OK 06. [IlposBiaTe TrpakJaHCKO-MATPUOTUYECKYIO MO3ULUIO, JIEMOHCTPUPOBATH
OCO3HAaHHOE IIOBE/ICHME HAa OCHOBE TPAJUIMOHHBIX POCCHMCKHUX J[yXOBHO-HPaBCTBEHHBIX
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LIEHHOCTEN, B TOM YHUCJIE C Y4ETOM TapMOHH3aLUU MEXKHALMOHAJIBHBIX U MEKPEIUTHO3HBIX
OTHOILIEHUH, MPUMEHATh CTAHAPThl AHTUKOPPYIIIHOHHOTO MOBECHMUS;

OK 07. CopeiicTBOBaTh COXPAaHEHHUIO OKPYXKAIOIICH Cpeabl, pecypcocOepeskeHuIo,
NPUMEHATh 3HaHWs OO0 W3MEHEHUM KIuMara, MPUHIMIBI OepexIMBOro MPOU3BOJCTBA,
3G HEKTUBHO AEHCTBOBAThH B UPE3BBIYANHBIX CUTYaLUSX;

OK 08. Ucnonb3oBarh cpescTBa PU3NYECKON KyJIbTYpPhI ISl COXPAaHEHUS U YKpPEIUICHUS
3I0pOBbS. B Tpoliecce MNPOPECCHOHATBHON NEATeIBbHOCTH M MOJACpPKaHUS HEO0OXOAMMOTOo
ypOBHS (PU3HUECKOI MOATOTOBIEHHOCTH;

OcBoenne yuebnoro mnpenmera OVYIIm.03 MaremaTtuka JOKHO CIIOCOOCTBOBAThH
(dhopMupOBaHUIO NPO(PecCHOHATBHBIX KOMIETEeHIIN:

[IK 1.1. IIpou3sBoaNUTh YCTAaHOBKY M HACTPOWKY KOMIIOHEHTOB, aBTOMAaTH3MPOBAaHHBIX
(MHGOPMAIIMOHHBIX) CHCTEM B 3aIUIEHHOM HCIOJHEHWH B COOTBETCTBHU C TPEOOBAHUSIMU
9KCIUTYaTallMOHHOM T0KyMEHTALINN.

[IK 1.2. AIMHHHCTpUPOBaTH MPOTPaMMHBIE M NPOTPAMMHO-ANIAPATHBIE KOMIIOHEHTHI
aBTOMAaTH3UPOBAHHON (MH(POPMAITMOHHON) CUCTEMBI B 3aIIUIIIEHHOM UCIIOJIHEHHH.

IK 1.3. ObecneunBaTh  OecmepeOoiiHYI0  paboTy  aBTOMATHU3UPOBAHHBIX
(uH(OPMAIIMOHHBIX) CHCTEM B 3AIIMIIEHHOM HCIIOJHEHHM B COOTBETCTBUU C TPeOOBaHUAMMU
AKCIUTYaTallAOHHON JOKYMEHTAIIUH.

MK 2.3. OcyuectBiasaTh TEeCTUpOBaHME (DYHKIUH OTACTBHBIX MPOTPAMMHBIX U
MIPOrpaMMHO-AIIAPATHBIX CPEJICTB 3aAIUTHI HH(OPMALIUH.

IIK 2.4. OcymectBiaTh 06paboTKy, XpaHEeHUE U nepeaady UH(OpMaIMKU OTPaHUYEHHOTO
J0CTyTa.

MK 3.3. OcymecTBiasTh H3MEpEHHE MapaMEeTpOB IMOOOUHBIX 3JIEKTPOMATHUTHBIX
U3IyYeHUl U HaBOJOK, CO3JaBa€MbIX TEXHMUYECKHMHU CpPEJCTBaAMH 00pabOTKH HHGPOpMaIUU
OTrPaHUYEHHOIO JOCTYTIA.

[1K 3.4. OcyuiecTBiaTh U3MEpPEHHE apaMeTPOB (POHOBBIX IIYMOB, a TaKkke (HU3MUECKUX
M0JIeH, CO3/1aBaeMbIX TEXHUYECKUMHU CPEICTBAMH 3alUTHl HH(POPMAITUH.

CooTHollIeHUue 00IIHX KOMIIeTeHI[MH ProcC CI1o 10.02.05 Oo0ecneuenue
HH(poOpMALNOHHOI 0€e30MacHOCTH aBTOMATU3HUPOBAHHBIX CHCTEM, JHYHOCTHBIX
pe3yJbTaTOB H MeTallPeIMETHBIX pe3yJbTaToB

OO0mue KOMNeTEHIIUU JIMYHOCTHBIE Pe3yabTaThI MetanpeameTHsle pe3yabTaThl ®OOII COO
®I'oC C1o 10.02.05 ®OII CO0
OK 01. Beibupats criocoos! 1) Ga3oBbI€ JIOTUYECKHUE IEHCTBHS:
elIeHNs 33124 8) LeHHOCTH HAay4YHOIO
p . . - BBIABJIATH 5 XapaKTepU30BaTh
npodecCHOHATBHOMI ITIO3HAHUA.
CYIIIECTBEHHBIE IIPU3HAKU
JESTEIIBHOCTH - c(OpMHUPOBAHHOCTH o
NPUMEHHTENBHO K MHPOBO33PEHHS, MaTeMaTI/I‘IVeCKI/IX O00BEKTOB, MOHSTHH,
; OTHOILIIEHUN MEX [IOHATUAMU
pa3IMYHBIM KOHTEKCTaM,; COOTBETCTBYIOIIETO ny 5
dbopmynupoBath OIpeaencHus
COBPEMEHHOMY YPOBHIO .
IIOHATHH, YCTaHaBJINBATh
pasBuUTHA  HAayKu U .
N CYIIECTBEHHBIN [pU3HAK
00111eCTBEHHOM
Kiaccu(ukanuyi,  OCHOBaHHUS IS
[PaKTUKH,
0000IIeHUsT U CPaBHEHUs, KPUTEPUU
- HIOHUMaHue
. POBOJIMMOTO aHAJIH3A;
MaTEMaTUYECKON HayKH
- BOCIPUHHMATH, (OPMYyIHUPOBATH
Kak cepsl
. npeoOpa3oBHIBATH CYXKIECHUA:
YCIOBCUCCKOHU
YTBEPAUTEILHBIE U OTPHULATENILHEIE,
JEeATEIbHOCTH, JTaIloB
eMHUYHbIC, YacTHBIE U  O0IIHe,
ee pa3BuTHUA u
YCIIOBHBIE;
3HAYUMOCTH JUIsL
- BBIABJIATH MaTeMaTH4YECKUE
pa3BUTHUA LIUBUIN3ALINH,
3aKOHOMEPHOCTH,  B3aHUMOCBI3U
- OBIIaJICHUE SI3BIKOM
npoTuBopedrss B (pakTax, JaHHBIX,
MaTEMaTUKU U
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MaTeMaTHYeCKOU
KYJIbTYpOil

KakKk

CpeaACTBOM IIO3HAHUA

MHUpa,
TOTOBHOCTh
OCYILECTBIISATh
MPOEKTHYIO

HCCICO0BATCIIBCKYIO

JIeATENBLHOCTD
VHJIUBUYaTbHO
rpyI1re.

)51

HAOMIONEHUSIX M YTBEPXKACHUSX,
npeuiaraTb KpUTEPUH JIS BBISABIICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeJIaTh  BBIBOABI C HCIIOJIB30BAHHEM
3aKOHOB  JIOTUKH, JEAYKTUBHBIX U

WHIYKTUBHBIX YMO3aKJIIOUECHH,
YMO3aKJIOUYEHUH 10 aHAJIOTHH;

IIPOBOJUTH CaMOCTOSITEIIBHO
JOKa3aTcabCTBa MAaTEMATHYCCKHUX
YTBEPKICHUN (npsiMple U oT
IMPOTHUBHOT" O), BBICTPAanNBAaATb

apryMEHTAIUI0, TPUBOIAUTH HPUMEPHI
U KOHTPIPHUMEpPHI, OOOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS M BBIBOJIBI;
BBIOMpaTh CHOCOO pelieHusl y4eOHOU
3a1a4d  (CpaBHHBATh  HECKOJIBKO
BApUaHTOB  pEIICHUs,  BHIOUPATH
Hauboyiee MOAXOSIIMA C  Y4EeTOM
CaMOCTOSTEIILHO BBIJICTICHHBIX
KpUTEPHEB).

2) 6a30BbBIC UCCICAOBATEIIbCKUE ACHCTBUS:

HCITOJIb30BaTh BOITPOCHI Kak
UCCIIEI0BATEIIbCKUI UHCTPYMEHT
Mo3HaHusA, (HOPMYJIUPOBATH BOMPOCHI,
¢bukcupyromue IPOTUBOpEYHE,
npo0jemMy, yCTaHABIMBATh HMCKOMOE M
naHHoe,  (QOpMHUpPOBATH  THIIOTE3Y,
apryMEHTHUPOBAaTh CBOIO  TO3UIIHIO,
MHEHHE;

MIPOBOJIUTH CaMOCTOSTEIIEHO
CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHME IO  YCTAHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOTO
00BeKTa, SIBJICHMS, nporiecca,
BBISIBJICHHIO  3aBUCHUMOCTEH  MEXKIY
00BbeKTaMu, SIBJICHUSIMU, TTPOIIECCAMH;
CaMOCTOSITENIBHO bopmynupoBaTh
00001IeHHS ¥ BBIBOJIBI 110 Pe3yJIbTaTaM

MPOBEICHHOTO HaOIIOIeHUS,
UCCIICIOBaHMS, OLICHMBATh
AOCTOBCPHOCTDH MOJIYYCHHBIX

pe3yabTaTOB, BHIBOJIOB U 00OOIICHMIA;
MIPOTHO3UPOBATH BO3MOYKHOE PA3BHUTHE
mporiecca, a  TakkKe  BBIJABUTATH
HpeI[HOHO)KCHI/IH 0O €ro pa3BI/ITI/II/I B
HOBBIX YCIIOBHSIX.

OK 02 Hcnonp3oBath

COBpPEMEHHBIE CpelcTBa
TIOUCKA, aHalm3a u
UHTEPIpPETALUH

OBJ'IaI[eHI/IC YHHUBEPCAJIbHBIMU
IIO3HaBaTCIbHBIMUA l[ef/'ICTBI/ISIMI/II

3) pabora ¢ uadopmaruei:

BBIABIIAITh JeUIMTHI MHQOpPMAIMK, JaHHBIX,
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HeO6XO,Z[I/IMI>IX 1A OTBETAa Ha BOIPOC U IJIA

nH(pOpMaIH, u pelieHus 3a1a4u;
uH(popMalMoOHHbIE - BbIOMpaTh HMHGOPMAIMI0O W3 HCTOYHHKOB
TCXHOJIOTUHU JUIA Pa3sIMIHbIX THIIOB, aHAJIIN3UPOBATh,
BBITIOJTHECHHU A 3a1a4 CUCTEMATU3UPOBATH u HUHTCPIPETUPOBATH
npodeccnoHaNBHOM MHQOPMANMIO pa3IUYHBIX BHIOB U (opm
JACATCIBbHOCTU, MpCACTaBJICHUA,
= CTPYKTYpPUPOBATH I/IH(l)OpMaHI/IIO,
NpeACTaBIATL €€ B PA3JINYHBIX d)opMax,
WJLTIOCTPUPOBATH TPaPUUecKH;
- OLCHUBAaTh HAJCKHOCTb I/IH(I)OpMaL[I/II/I 10
CaMOCTOATCIIBHO CCI)OpMyJIPIpOBaHHLIM
KPUTCPUSIM.
OK 03 Tlnammposats n 6) TpynoBoro Bocriutanusi: | OBrnajgeHue § YHUBEpPCAIbHBIMU
Pean30BbIBATS -TOTOBHOCTb K  TPYALY, | PETYJSATUBHBIMU JICUCTBUIMU:
COOCTBEHHOE OCO3HAHUC IICHHOCTH 1. caMOOpraHu3anus:
npodeccHoHanbHOE u TPYA0JIIO0US, - COCTaBJIATh MJaH, aJITOPUTM PCLICHUS
IMHIHOCTHOC PaBUTHC, Lyprepec K pasiIUYHBIM 3a7a4m,
IPEIIPUHUMATEIbCKY O
ESITENBHOCTS s chepam } - BBIOUpATh CIOCOO pEUICHHs C YYETOM
npogeccuonabHoii  chepe, npo¢eCcCuOHAIBHON MMEIOIINXCS PECYPCOB M COOCTBEHHBIX
HCMOJIb30BaTh 3HAHUS IO ACATCIIbHOCTH, BOSMO)KHOCTCP’I,
NPABOBOH M (PMHAHCOBOI CBSI3aHHBIM C |- apryMeHTHpOBaTh M KOPPEKTHPOBATH
TPaMOTHOCTH B PasiMIHRIX MaTEMaTHKOW W €€ BapUAHTBl PEHICHUI C yY4eTOM HOBOM
JKU3HCHHBIX CUTYyaluAX;
MPUIIOKEHUSMH, nH(popMaIuu.
-yMEHUE CoBepIIaTh | 2) CAMOKOHTPOII:
OCOSHaHHBIﬁ 31)16013 - BJ1aaCTH HaBbIKaMH MMO3HaBaTEILHOU
6yﬂyme1‘/'l HpO(beCCI/II/I H pe(l)nelcczm KaK OCO3HaHHsl COBCPIIACMbIX
ACUCTBUU U MBICIIMTCIIBHBIX MPOLECCOB, HX
pean30BbIBATH
PE3YJIbTATOB, BJIaACTh criocobamu
CO6CTBeHHBIe CaMOIIPOBEPKHU, CAMOKOHTPOJIA TIpoHecca H
JKNU3HCHHBLIC IIJIAHbI, pe3ynpTara peueHuA MaTeMaTHYECKON
-TOTOBHOCTH M CITOCOOHOCTH 3amauu;
K MaTeMaTHdeckoMy | -  1PEABHACTL  TPYIHOCTH, KOTOPbIE ~ MOTYT
BO3HUKHYTBH IIpU PCEIICHUHN 3aaadyv, BHOCUTH
00pa3oBaHUIO u
KOPPEKTUBbBI B JACATCIBHOCTL Ha OCHOBE
caM000pa3oBaHui0  Ha HOBBIX OOCTOSITEIIHCTB, JAHHBIX, HAMICHHBIX
IIPOTAXKECHUU BCEU OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;
JKU3HH, - OLEHHBATh COOTBETCTBUE pe3yJIbTara LIEIU U

~-TOTOBHOCTb K AaKTUBHOMY

YCII0BUAM, 00BSACHATH IIPUYUHBI JOCTUKCHUSA

YHACTHIO B DEWCHMH | cro oy cxomms ommbry, agsam:
HPAKTHICCKUX . 3a1aq OLIEHKY NMPHOOPETEHHOMY OTIBITY.
MaTeMaTHYECKOM
HaIPaBJIEHHOCTH;
OK 04. DddextrBHO
B3aHMOEHCTBOBATH H 8) LeHHOCTH HAay4YHOIO OBnaneHue yHHMBEpPCAIbHBIMU
paGoTaTh B KOJUIEKTHBE 1 MTO3HAHUS: KOMMYHHMKAaTUBHBIMU JCHCTBUAMMU:
KOMaHJIE; - c(OpPMUPOBAHHOCTD 1) obuenue:
MHUPOBO33pEHUS, - BOCIpPUHMMATh M  (HopMyIupoBaTh
COOTBETCTBYIOLIETO CY)XKIEHHsI B  COOTBETCTBUH  C
COBPEMEHHOMY YPOBHIO YCIOBHUSAMU U LEISAMH OOILEHMS, SCHO,
pa3BUTUS  HAyKd W TOYHO, TPaMOTHO BBIPAXKAThb CBOIO
00111eCTBEHHOM TOYKYy 3p€HHUs B  YCTHBIX H
IIPAKTHKH, MMCBbMEHHBIX TEKCTax, JlaBaTh
- NIOHMMAaHHE MOSICHEHHS 110 X0y PEUICHHs 33[1a4H,
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MaTEeMaTU4eCKOU HAayKH

KaK chepnr
YeJIOBEUECKOM
JIeITEeNLHOCTH, DTaloB
ee pa3BuTHUS 51
3HAYMMOCTH TS
Pa3BUTHS UBUIIU3ALINH,
OBJIaJICHIE SI3BIKOM
MaTeMaTUKU i1
MaTeMaTHYeCKOM
KYJIbTypOHr Kak
CPEICTBOM  TMO3HAHMUS
MHpa,

TOTOBHOCTB
OCYILECTBIISATh
MPOEKTHYIO u
HCCJIEI0BATENBCKYIO
JIeATEILHOCTh

VHJMBUAYaJIbHO W B
TpyIIIE.

KOMMCHTHUPOBATH HOJIy‘-IeHHBIﬁ
pe3yJbTar;
B xome oOOcyXIeHuss  3anaBatrh

BOIIPOCHI 110 CYIIECTBY OOCYXKIaeMOi
TEMBI, IPOOJIEMBI, pelraeMon 3a1a4H,
BBICKA3bIBaTh W/, HAIlCJICHHBIE Ha
MOUCK PELICHUs, COMOCTaBIATh CBOU
CYXKIECHHS C CYXKICHHAMH JPYTHX
YYaCTHUKOB JHAOra, OOHApYKHUBATh
pa3nuuMe W CXOJACTBO IO3HMLUH, B
KOppEeKTHOH Qopme (HopMyIupoBaTh
pa3HOIIACHS, CBOU BO3PAKECHUS;

MPECTaBIATh Pe3yJIbTAaThl PELICHUS

3aja4u, IKCIIEPUMEHTA,
WCCIICTOBAHMSI, MIPOEKTA,
CaMOCTOSATENILHO BBIOMpATh (opMar
BBICTYIIJICHUA C y4ueTOM 3aJa4d
MPE3CHTAINH u 0CcOo0eHHOCTEH
ay TUTOPUH.

2) COBMECTHasI IeITEIbHOCTD:

MMOHMMAaTh W WCIIOJIB30BaTh IPEUMYIIECTBa
KOMaHJHON ¥ MHIWBUAyaJIbHOH palboThI mpH
pemreHNH y4eOHBIX 3a7ad, NMPUHUMATH LENb
COBMECTHOH  JEATENFHOCTH, IUIAaHUPOBATh
OpraHU3aIHIO COBMECTHOM paboTHI,
pactpenensaTs BHUAB padOT, JOTOBAapHUBATHCH,
00CyXXIaTh TpOLECC M pe3ynbTaT padoThl,
0000111aThE MHEHUS HECKOJILKUX JIIOMIEH;

y4acTBOBaTh B TPYMIOBBIX (popMax paOOTHI
(obcyxaeHus, OOMEH MHEHHUH, "MO3TrOBBIC
MTYpMBI" U WHBIC), BEIONHATH CBOIO YacTh
paboTH M KOOPIMHUPOBATH CBOU JEUCTBUS C
JPYTUMH 9ICHAMH KOMAHJBI, OIICHUBAThH
Ka4ecTBO CBOETO BKJIAJa B OOIIMIA MPOIYKT

o KPUTEPUSIM, copMyITHPOBaHHBIM
Y4aCTHHKAaMH B3aUMOJAEHCTBUSI.
OBnanenue YHUBEPCAIbHBIMU

pEryJIsSTUBHBIMU JEHCTBUSAMU:
3) npunsTUS ceOs U IPYTUX:

MMOHUMAaTh W WCIIOJIE30BaTh IPEUMYIICCTBA
KOMaHHOW W WHAWBHUIYAIBHOW pabOTHI mpH
pelleHUH yUeOHBIX 3a/1a4,

MPUHUMATE TE]Tb COBMECTHOM JICATEIBHOCTH,

IUIAHKPOBaTh  OPraHW3allMI0  COBMECTHOM
paboThl,  pacmpenensTh  BHIBI  pador,
JOTOBAPUBATHCS,

00Cy)KHaTe TpoIecc M pe3yiabTaT padoTH,
0000111aTh MHEHHSI HECKOJIBKUX JIFOCH;
y4acTBOBAaTh B TPYMIOBBIX (opMax pabOThI

(oOcyxnenus, OOMEH MHEHH, "MO3rOBBIC
IITYpMBI" U UHEIE),
BBIIIOJHATH ~ CBOIO  4acTh  paboTBl |

KOOPAWHUPOBATh CBOM ICHCTBUS C OPYTUMHU
YJICHAMH KOMaH/IbI,

OIIEHMBATh Ka4eCTBO CBOETO BKJIA/a B OOIIMH
MIPOJYKT IO KPUTEPUSIM, c(HOPMYIMPOBAHHBIM
YYaCTHHUKAMH B3aHMOJICHCTBHSI.
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OK 05. OcyiecTBusTh
YCTHYIO W TUCEMEHHYIO
KOMMYHUKAIIAIO Ha
TOCYTApCTBCHHOM SI3BIKE
Poccuiickoit denepanuu ¢
y9eTOM 0COOCHHOCTEH
COLMAIHOTO U
KYJBTYPHOTO KOHTEKCTa,

OK 06. IIposBnsTH
TPaKAaHCKO-
MaTPUOTUYECKYIO TTO3UIIUIO,
JIEMOHCTPHPOBATh
OCO3HaHHOE MOBE/ICHNE Ha
OCHOBE TPAIHUIIOHHBIX
POCCUICKUX AyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM YHCIIE C YUETOM
rapMOHM3ALUN
MCXHAIIMOHAJIbHBIX U
MEXPEIIUTUO3HBIX
OTHOIIEHUH, IPUMEHSATh
CTaHAAPTHI
AQHTUKOPPYIIIMOHHOTO
TIOBEACHMS;

)]

T'paXXaaHCKOIr'o

BOCIIMTaHHUA:

2)

c(hOpMHUPOBAHHOCTH
TPaXIaHCKON TIO3ULINH
obyyarorerocs KaK
AKTUBHOI'O U OTBETCTBCHHOI'O
4yJleHa poccuiickoro
o01iecTBa,

IIpeicTaBlIeHNE 0
MaTeMaTHYeCKUX OCHOBaX
(YHKIIMOHUPOBaHUS
Ppas3INYHBIX CTPYKTYD,
SIBJICHUM,

IpoLeAYp IPaXKAaHCKOTO
obmecTBa (BBEIOOPHI, OMPOCHI
¥ Ipyroe),

YMEHHE B3aWMOJCHCTBOBATH
c COLIMATBHBIMH
WHCTUTYTaMH B COOTBETCTBUH
¢ wux  OQyHKIMAMH @ WH
Ha3HaYCHUEM;

MaTPUOTHYECKOT O

BOCIIMTAaHHA:

c(hOpMHPOBAHHOCTH
poccuiickoin TpaKIaHCKOMN
UIECHTHYHOCTH,

YBOKEHUS K MpPOILIOMY |
HACTOSILLIEMY poccuiickoi
MaTeMaTHKH,

LEHHOCTHOE OTHOIIEHHE K
JOCTHKEHUSIM  POCCUICKUX
MaTeMaTUKOB U POCCUNCKOU
MaTeMaTHYSCKON IIKOJIBI,

- HUCIIONB30BaHHE 9THX
JOCTIDKCHHH B JPYrHX
HayKax, TEXHOJIOTUSIX,
cepax SKOHOMHUKH;

3) AyxOoBHO-

HPaBCTBCHHOI'O

BOCITUTaHUA:

- OCO3HaHHUE IYXOBHBIX
LEHHOCTEN poccuiickoro
Hapoya,

- cOopMHUPOBAHHOCTH
HPaBCTBEHHOTO  CO3HAHWUS,
ITHYECKOTO TIOBE/ICHHS,
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CBSI3aHHOTO C MPAaKTUYECKUM
MMPUMEHCHUEM lIOCTI/I)KeHI/Iﬁ
HayKdH W  JEATEIbHOCTHIO
YYEHOTO,

- OCO3HaHHUE JIMYHOrO BKJIAJA B
IIOCTPOEHHE YCTONYUBOIO
Oymy1mero;

OK 07. ConeiicTtBOBaThH
COXPAaHEHHIO OKPYIKaroLIEel
Cpesl,
pecypcocOepekeHuIo,
NPUMEHSTH 3HaHUs 00
M3MCHCHHU KJIMMAaTa,
NPUHLHUITBI OEPEIKITUBOTO
MPOU3BOJICTBA, (P (HEKTUBHO
JIEWCTBOBATH B
Ype3BhIYAIHBIX CUTYalHsX;

7) 9KOJIOTHYECKOTO

BOCIIUTAHUS:

- cthopMupoBaHHO
CTh
9KOJIOTHYCCKOM
KYJIbTYPHI,
IMOHUMAaHUE
BIIMSTHHS
COLIMAILHO-
YKOHOMMYECKHX
MPOIIECCOB  Ha
COCTOSIHUE
NPUPOJHON U
COLIMAIbHOM
cpenpl,

- 0CO3HaHHE
ri100aJIbHOTO
XapakTepa
DKOJIOTHYCCKUX
npo0Jem,

- OpHCHTalus Ha
pUMEHEHUE
MaTeMaTUYeCKU
X 3HAHUW JUIA
peuieHust  3agad
B obnactu
OKpYKaroleun
Cpenpl,

- IUTAHUPOBAHUE
MOCTYIIKOB i
OLICHKH X
BO3MOJKHBIX
MOCJIEICTBUM
IS
OKpYKaroleun
Cpenpbl;

OK 08. Ucnonb3oBaTh
cpencTBa GU3NIECKOt
KYJIBTYPBI 11 COXpaHEHHUS
U YKPEIUIEHUS 30POBbS B
mporecce
po¢eCCHOHATFHOM
JEATEIBHOCTH U
MOAJePIKAHUS
HEOOX0AMMOT0 YPOBHSI

4) 3CTEeTUYECKOTO

BOCIIUTaHHUA:
= OCTCTUYCCKOC OTHOLICHUC K
mupy, BKJIrO4as 9CTCTUKY

MATEMATHYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB,
3ajad, pelieHui,
paccyXaeHUM,
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(uzmueckoit
IOJATrOTOBJICHHOCTH, - BOCHPHUHMMYHUBOCTDH K
MaTeMaTHYCCKUM  aCIeKTaM
pa3UYHbBIX BUIOB UCKYCCTBA;

5) ¢buznyecKoro

BOCTIMTaHUS:

- c(opmMupOBaHHOCTH
YMEHHUS MIPUMEHSITh
MAaTEMATUYCCKUEC 3HAHUSA
B MHTepecax 3/10pOBOrO
u Oe3omacHOoro oOpasa

KHU3HH,

- OTBETCTBEHHOE
OTHOIIEHHE K CBOEMY
3I0POBBIO (3mopoBoe
MUTaHUE,
cOamaHCUpOBaHHBIN
pexuM 3aHATUI u
OTJIbIXaA, peryisipHas
¢busnueckas
aKTHUBHOCTD),

- ¢usuyeckoe
COBEpLICHCTBOBAHNE
npu 3aHATHSIX
CHIOPTUBHO-
03JI0POBUTEIILHOU
JeSITeNIbHOCTHIO;

IIpeameTHsble pe3yabTaThl 0cBOeHNUs yueOHoro npeamera OYIIn.03 MaremaTuka:

1) BmageHue MeTOAAMU JOKa3aTeNbCTB, aJrOPUTMaMU pELICHHs 3aJady; yMEHHUe
(hopMyIIHpOBaTh OMPE/IEIICHNs, aKCHOMBI U TEOPEMBI, PUMEHSTh UX, IPOBOJAUTH JOKa3aTeIIbHbIC
paccyXIeHus B XO/I€ pelIeHUs 3a/1a4;

2) yMeHue OIepupoBaTh MOHATHAMM: CTENEeHb 4YHUCNa, JorapudmM uyucia, yMeHHe
BBITIOJHATh BBIUMCJICHHE 3HAUYE€HUW U MpeoOpa3oBaHUsA BBIPAKEHUH CO CTENEHAMHU H
norapudmamu, mpeodpa3oBaHus JPOOHO-PAMOHATBEHBIX BBIPAKCHHIA,

3) yMeHue onepupoBaTh MOHATHSIMH: palliOHATIbHBIE, HPPALlMOHATIbHBIE, TOKA3aTENIbHBIE,
CTETIEHHbIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) ymMeHue onepupoBaTh MOHATUAMU: (YHKIUS, HEMpephiBHAs (QYyHKIUS, POU3BOIHAS,
nepBooOpasHasi, ONMpEAEICHHBI HMHTErpayl; yMEHHE HaXOJIUTh MPOU3BOJHBIC 3JIEMEHTapHBIX
GyHKIU, UCTIONBb3Ys CIIPABOYHBIE MaTepUalbl; UCCIEAOBATh B MPOCTEHIINX CIydasix (yHKIHH
HA MOHOTOHHOCTb, HAXOJWUTh HAWOONBIINE WM HAUMEHbBININE 3HAYCHHUS (DYHKUIUN; CTPOUTH
rpad¥Ky MHOTOYJIEHOB C HCIOJb30BaHHEM amfapaTa MaTeMaTHYeCKOIro aHajiu3a; MPUMEHSTb
MIPOM3BOJIHYIO TIPU PEIICHUH 33/1a4 Ha JBM)KEHHE; PellaTh MPaKTHKO-OPUEHTUPOBAHHbIE 3a7auil
Ha HauOOJIbIIINEe U HAaUMEHBIIINE 3HAYEHUS], HA HAX0X/ICHNUE MyTH, CKOPOCTH U YCKOPEHUS;

5) yMeH#He onepupoBaTh MOHATUSMU: palliOHaIbHas (DyHKIUS, TOKa3aTeIbHAS (YHKIIHS,
creneHHas (yHKIUs, jJorapupmMudeckas QyHKIUs, TPUTOHOMETpUYECKHe (YHKIIMH, 0OpaTHBIC
(GyHKIMU; YMEHHME CTPOUTh TpaUKd HM3YYCHHBIX (DYHKIHMHA, HCIONB30BaTh TpaduKu IpH
M3YYEHUHU TMPOLECCOB M 3aBUCHUMOCTEH, MPU PEeUIeHUH 3a/1ad U3 APYTUX y4eOHBIX MPEIMETOB U
3a]1a4 U3 peabHOM JKU3HH; BBIPAKATh (POPMYJIaMU 3aBHCUMOCTH MEXKIY BEITHUYNHAMU;

6) yMeHMe pelIaTh TEeKCTOBBIE 33a4u Pa3HbIX THIOB (B TOM YMCJIE Ha MPOLEHTHI, JOIH U
YacTH, Ha JBW)KEHHE, PadOTy, CTOMMOCTb TOBApOB W YCIYTI, HAJOTH, 33/Ja4d U3 OOJIACTH
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yIpaBJIeHUs] JIMYHBIMM W CEeMEWHBIMU (MHAHCAMH); COCTABJIATh BBIPAXKEHUS, YpaBHEHUS,
HEpaBEHCTBA M HX CHUCTEMBI IO YCIOBHIO 3aJlaud, HUCCIENOBaTh IOJyYEHHOE pELICeHHuEe Hu
OLIEHUBATh MPABJIONOI00HOCTh PE3YJIbTATOB;

7) yMeHue onepupoBaTh MOHATUSAMU: cpeaHee apupMeTHIecKoe, MeraHa, HauOoJbliee
U HavMeEHbIlIee 3HAUCHMs, pa3Max, JUCIEPCHs, CTaHJapTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
yMEHHE U3BIEKaTh, WHTEPIPETHPOBATh HH(GOPMALMIO, MPEACTaBIEHHYIO B TalnMIax, Ha
auarpammax, rpadukax, OTpPaKaloU[yl0 CBOHCTBa pealibHbIX MPOIECCOB U  SBJICHUM;
MPEICTaBIATh UHPOPMAIIMIO C TOMOIBI0 TAaOJUIl U AMArpaMM; HUCCIEeI0BaTh CTATUCTUYECKHUE
JaHHBIE, B TOM YHUCJIE C IPUMEHEHHEM T'papHUECKUX METOOB U 3JICKTPOHHBIX CPEJICTB;

8) yMeHue oOInepupoBaTh MOHATHSAMH: CIy4allHBI ONBIT W clydailHOe CcOOBITHE,
BEPOSATHOCTh CIY4YalHOTO COOBITHS; YMEHHE BBIUMCISATh BEPOSITHOCTH C MHCIOJIb30BAHUEM
rpadUyecKux METOJ0B; NPUMEHATH (OPMYJbl CIOKEHHUS M YMHOXEHHUS BEpOSTHOCTEH,
KOMOUHATOpHBIE (akThl U (HOPMYJIBI MIPH PEIICHUU 3ajay; OLICHWBATh BEPOSTHOCTH PEaIbHBIX
COOBITHI; 3HAKOMCTBO CO CIIy4allHBIMH BEJIMYMHAMH; YMEHUE NIPUBOJIUTH IPUMEPHI MPOSIBICHUS
3aKOHa OOJIBIIMX YHCEN B IPUPOJHBIX U OOIECTBEHHBIX SIBICHUSIX;

9) yMmeHue omnepupoBaTh MOHATHSAMH: TOYKa, MpsiMasi, IUIOCKOCTb, IPOCTPAHCTBO,
JABYTPaHHBI yroj, CKPEIIMBAIOIIMECS TPSAMBIE, NApauIEIbHOCTh U IEPHEHIUKYISIPHOCTD
NPSIMBIX U IUIOCKOCTEW, Yrojl MEXIY MNpPSIMBIMHU, YrOJd MEXAYy MNpsSMONl U IUIOCKOCTHbIO, YTOJ
MEXJy IUIOCKOCTSIMHM, PacCTOSHHE OT TOYKU JI0 IUIOCKOCTH, PACCTOSTHUE MEXIY HpPSIMbIMHU,
paccTosiHue MEXIy IUIOCKOCTSIMHM; YMEHHE HCIIOJIb30BaTh NPU PEUICHUH 3aJad W3y4YCHHbIE
(bakThl 1 TEOpEMBI IIIAHUMETPUHN; YMEHHE OLICHUBATh pa3Mepbl 0OEKTOB OKPYKAIOIIET0 MUPA;

10) ymeHue omepupoBaTh MOHATUSMHU: MHOTOIPAHHHUK, CEYEHHE MHOIOIpaHHHUKA, KYO,
napaieNienumne]], pusMa, nupamuaa, Gurypa 1 HoBepXHOCTh BpALEeHUS, LIMITUHIIP, KOHYC, 11ap,
cepa, cedeHus (UIypbl BpallleHUs, IJIOCKOCTb, Kacaromascs cdepsl, IWINHIPA, KOHYyca,
UIOIAAb TTOBEPXHOCTH MUPAMU/IbI, PU3MBI, KOHYCA, IIWINH/pPa, Iomans chepsl, 00beM Kyoa,
MPSIMOYTOJIBHOTO TMapaijieNienuneaa, MUpaMuabl, IpU3Mbl, HWIHHIpA, KOHyca, IIapa; yYMEHHE
n300pa’kaTb MHOTOTPAaHHMKH U TOBEPXHOCTU BpAIICHUS, UX CEYCHHS OT PYKH, C MOMOIIbIO
YEepTE)KHBIX HMHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB; YMEHHE paclo3HaBaTh CHUMMETPHUIO B
IIPOCTPAHCTBE; YMEHHUE PACIIO3HABATh [IPaBUIIbHBIE MHOIOIPAHHUKH;

11) ymeHnue onepupoBaTh MOHATUSMU: JIBUYKEHUE B MIPOCTPAHCTBE, MOA00HBIE (PUTYPHI B
IIPOCTPAHCTBE; HCIIOIB30BaTh OTHOIICHHWE IUIONIA/IeH MOBEpXHOCTEH M OOBEMOB IMOJIOOHBIX
¢buryp npu peuieHuu 3a1ay;

12) ymeHue BBIUUCIATH F€OMETPUYECKHE BEJIMYMHBI (JJIMHA, YroJl, IJIOUIa]gb, 0OBEM,
IUIOUIA/1b TOBEPXHOCTH), UCIIOJNIb3YS N3YUEHHbIE (POPMYJIIBI U METO/IBI;

13) ymenue onepupoBaTh MOHATHSAMM: IpPSAMOYIOjbHash CHCTEMa KOOPAMHAT,
KOOpPJIMHATBl TOYKH, BEKTOpP, KOOPAWHATHI BEKTOPA, CKAJSIPHOE IMPOU3BEICHUE, YToll MEXIy
BEKTOPAMM, CyMMa BEKTOPOB, INPOM3BEJICHHE BEKTOpa HAa YUCIO; HAXOAWTh C TIOMOILBIO
M3YYEHHBIX (DOPMYJT KOOPIAUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEKIY JBYMS TOUKAMU;

14) ymenue BbIOMpaTh NOAXOMAIIMHA M3YYEHHBIH METOJ JUIl peIleHHs 3ajayd,
pacrmo3HaBaTh MaTemMaThyeckue (akThl W MaTeMaTHYeCKHe MOJeNM B MPUPOAHBIX U
OOIIECTBEHHBIX SBICHHUAX, B HCKYCCTBE; YMEHHE IMPHUBOAMUTH IPHUMEPHl MaTeMaTHUYECKUX
OTKPBITUH POCCUMCKON M MUPOBOM MaTEMaTUYECKON HAYKHU.

15) ymeHue omepupoBaTh MOHATHAMH: ONPEICIECHUE, aKCUOMA, TEOPEMa, CIIEJICTBUE,
CBOMCTBO, PU3HAK, J0Ka3aTE€IbCTBO, PAaBHOCUIbHBIE (POPMYIHUPOBKH; YMEHUE (HOPMYIINPOBATH
o0paTHOE U TPOTUBOIOJIOKHOE YTBEpPXKJEHHE, MPUBOAUTH NPUMEPbl M KOHTPIPUMEDHI,
UCIIOJIb30BaTh METOJ MAaTeMaTHUYeCKOM HHIYKIUHU; NMPOBOAUTH JOKa3aTeNIbHbIE PacCyKICHUS
IIPY PELIECHUH 3a/]a4, OLIEHNBATh JOTMUECKYIO TPaBUIIBHOCTD PACCYKICHUI;

16) yMmeHue omepupoBaTh MOHSATHSIMH: MHOKECTBO, IOJMHOXECTBO, OINEPALMU HaJ
MHOKECTBAMHU; YMEHHME MCIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIM ammapaTr AJi1 ONUCAHMS
pEeaJIbHBIX TPOIIECCOB U SBJICHUH W MpPH PELICHUM 3a7ad, B TOM 4YHCIE U3 JAPYTUX Y4eOHBIX
IIPEIMETOB;

17) ymenue omnepupoBaTh MOHATHSAMH: rpad, cBA3HBIN rpad, aepeBo, 1UKI, rpad Ha
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IUIOCKOCTH; YMEHME 3a7laBaTh M OMNMCHIBaTh Ipadbl Pa3IUYHBIMU CIIOCOOAMM; HCIOJIb30BaTh
rpadbl pu pelieHuH 3a/1ay;

18) ymeHnue cBOOOJHO ONEpPHPOBATh MOHATHUSAMH: COYETaHHE, NEPECTaHOBKA, YHUCIIO
COYETaHMM, YHWCIO TEepecTaHOBOK; OWHOM HpIOTOHA; yMmMeHHE NpPHUMEHATh KOMOWHATOpHBIE
(bakThl ¥ paccyXISHUS Ul PELICHUs 3aj1ay;

19) ymenue omnepupoBaTh MOHATHUSAMHU: HATypaJbHOE YHUCIIO, LIEJI0€ YHCIIO, OCTATOK IO
MOJIYJIIO, palMOHAJIBHOE YHCIIO, WPPALMOHAIBHOE YHWCIIO, MHOXECTBA HATYyPAJIbHBIX, LIEJBIX,
paloOHaNbHBIX, JEHCTBUTENBHBIX 4YHCEN; YMEHHE HCIONb30BaTh MPU3HAKH JIEITUMOCTH,
HaMEHBIIMKA OOIMHA JenuTenh M HauMeHbllee oflee KpaTHoe, ajroputM EBknuga npu
pEIIeHNH 3aj1a4; 3HAKOMCTBO C Pa3IUYHbIMH MO3ULIIMOHHBIMU CUCTEMAMU CUUCIICHUS;

20) ymenue cBoOOIHO ONEPUPOBATh MOHATUSMU: CTEIIEHb C LIEJIBIM MOKa3aTeseM, KOpEHb
HATYpPaJIbHOM CTENEHU, CTENEeHb C PalMOHAJIBLHBIM TOKa3aTelleM, CTENEeHb C JIEHCTBUTEIIbHBIM
(BelecTBEHHBIM) TMOKa3aTeseM, JIorapu(mM 4ucia, CHHYC, KOCUHYC M TAHT€HC NPOU3BOJIBHOTO
qucia;

21) ymeHHe oOnepHpOBaTh MOHATHUSAMH: TOXKJECTBO, TOXKIECTBEHHOE MpeoOpa3oBaHue,
ypaBHEHHE, HEPABEHCTBO, CHCTEMa ypaBHEHUH U HEPABEHCTB, PABHOCWJIBHOCTh YpaBHEHUH,
HEPABEHCTB M CHCTEM, palUOHAJIbHBIE, WPPALMOHAIBHBIE, II0KA3aTEIbHbIC, CTCICHHBIE,
JorapumMuyeckre, TPUrOHOMETPUYECKUE YPaBHEHHUS, HEPABEHCTBA U CUCTEMbI; YMEHHUE PellaTh
YPaBHEHUS, HEPABEHCTBA M CHCTEMBbI C IOMOIIBIO PA3IMYHBIX IPUEMOB; pEIIATh YPABHEHMS,
HEPAaBEHCTBA U CHUCTEMBI C MapaMeTPOM; MPUMEHSATh YpaBHEHUS, HEPABEHCTBA, UX CUCTEMBbI IS
peleHns MaTeMaTHIeCKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 001acTei HayKH U pealbHOM KU3HM;

22) ymeHHe cBOOOJHO ONEpPUPOBATh MOHATHAMU: rpapuK yHKIUH, oOpaTHas QyHKIuS,
KOMMO3UIs (YHKUMH, NTUHEHHas (QyHKIUs, KBaJpaTudHas (QyHKIUS, CTENEHHas (QYyHKIUS C
LEeNbIM TOKa3aTelleM, TpUroOHOMeTpuyeckue (QyHKIUU, OOpaTHble TPUTOHOMETPUYECKHE
¢byHKIMH, OKa3aTelbHas U Jorapupmuueckas GyHKIUU; YMEHHE CTPOUTh IpaduKu (YHKUIUH,
BBITIOJHATH MpeoOpa3oBaHusl rpaQUKOB (YHKIIHIA;

23) ymMeHHe UCTOIb30BaTh TpaduKu GYHKIMN A U3yUSHHS POLIECCOB U 3aBUCUMOCTEH
IpU pelIeHWH 3aJady M3 JAPYruxX Y4eOHBIX MNPEeIMETOB M W3 pealbHOM KHU3HU; BbIpaXaTb
(dbopMyrIaMu 3aBUCUMOCTH MEX/y BETHUMHAMU;

24) ymeHue cBOOOJHO ONEpUPOBATH MOHATHUSAMHU: YETHOCTh (YHKIMH, MEPUOTUYHOCTH
(GYyHKIMU, OrpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb (DYHKIHUH, 3SKCTPeMyM (YHKLUH,
HauOoNblllee W HauMeHblllee 3HaYeHUs (QYHKIUM Ha TPOMEXKYTKE; yMEHHE IPOBOIUTH
ucclieioBaHne QyHKINHU;

25) yMeHHE HUCHOJIb30BaTh CBOMCTBA U TpaduKud (QYHKIMHA AJ pElIeHUs ypaBHEHU,
HEpaBEHCTB M 3a/1a4 C MapamMeTpaMiy; U300pakaTh Ha KOOPIUMHATHOM IJIOCKOCTH MHOXKECTBa
pEeLICHUI YpaBHEHW, HEPABEHCTB U UX CUCTEM;

26) ymeHue cBoOOIHO ONIEpUPOBATh MOHATUSMU: TIOCIIE0BATEIIEHOCTD, apupMeTHIecKast
mporpeccusi, TreoMeTpuueckas Imporpeccusi, OeCKOHEYHO yObIBaollas TeoMeTpudecKas
IIPOrpeccusi; yMEHHME 3a/1aBaTh IOCIE0OBATEILHOCTH, B TOM UYHUCIIE C ITOMOIIBI0 PEKYPPEHTHBIX
(opmyu;

27) yMeHHe OnepupoBaTh MOHATHSMM: HETPEPHIBHOCTh (PYHKLUH, aCUMOTOTHI rpaduka
GbyHKIMM, TiepBas U BTOpas MpPOW3BOJHAs (DYHKIUHU, T€OMETpUUYECKUN W (PU3NUECKUil CMBICI
NPOM3BOJIHON, TEepBOOOpa3Has, ONpEACTCHHBI WHTErpal; yMEHHE HaXOAUTh AaCHUMITOTHI
rpaduka (QyHKUMU; YMEHHE BBIYUCIATH NPOU3BOAHBIE CYMMBI, IMPOU3BEIEHHUS, YAaCTHOIO U
KOMIIO3UIIUH (PYHKIMH, HAXOIUTh YpaBHEHHUE KacaTeIbHOU K rpaduKy (QyHKIUHM;

28) yMeHHe HUCIIOIh30BaTh MPOU3BOIHYIO IS UCCIEOBAHUS (PYHKITUH, TSI HAXOXKICHUS
HAWIYYIIero pelieHus B IPUKIaIHbIX, B TOM YHCJIE COUUATBHO-IKOHOMHUYECKUX M (PU3NIECKUX
3ajavax, JJIs ONpEJENIEHUs CKOPOCTH M YCKOPEHHs; HaXOAMThH IUIOWAAM U 00beMbl (UTYp C
MIOMOUIbI0 MHTErpaja; MPUBOAUTH NPUMEPHl MAaTEMATHUYECKOTO MOJEIMPOBAHUSA C MOMOILBIO
g depeHnaIbHbIX YpaBHEHUIH;

29) yMmeHHe oOnepupoBaTh IOHITUAMM: KOMIUIEKCHOE 4YMCIIO, COIpPSIKCHHBIE
KOMIUIEKCHBIE YHCIIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO 4yucia, (opMa 3alucu KOMIUIEKCHBIX
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yucen (reoMeTpuuecKkas, TPUTOHOMETpUYecKas U anredpanyeckas); yMeTb IPOU3BOAUTH
apudmeTrnyeckue NEHCTBUS ¢ KOMIUIEKCHBIMHM YHCIaMU; MPUBOAUTH MPUMEPHI UCIIOJIb30BAHUS
KOMIUIEKCHBIX YHCEIT;

30 ymeHue cBOOOJHO ONEPUPOBATH MOHATUSMU: cpelHee apudMeTHdecKoe, MeauaHa,
HauOoJpIllee W HaMMEHBIIEE 3HAYCHMs, pa3Max, AUCIEPCHUs, CTaHAAPTHOE OTKJIOHEHHE JUIs
ONHCAHUSl YHCIIOBBIX JAHHBIX; YMEHHE MCCJEI0BaTh CTATUCTHUYECKHE NaHHbIC, B TOM YHUCIE C
NpUMEHEHHEM TpapUuecKuX METOJIOB M 3JIEKTPOHHBIX CPEACTB; TIpadUYecKu HCCIIE0BATh
COBMECTHbIE HaOIIO/ICHUS C TIOMOIIIBIO IMarpaMM PacCeMBaHUs U JIMHEHHOM perpeccuy;

31) yMeHHe HaXOIUTh BEPOSITHOCTH COOBITHH ¢ HCIOIb30BAHUEM TpaPUUECKIX METOIOB;
MPUMEHATh Ul pelleHus 3a1ad (GOopMyJibl CIOKEHUS U YMHOXKEHHUS BEPOSTHOCTEH, (hopMyiy
MIOJTHOM BeposITHOCTH, (hopmyny bepHysin, koMOuMHaTOpHBIE (DaKThl U (HOPMYIIBI; OIEHUBAThH
BEPOSITHOCTH pealbHBIX COOBITHUH; yMEHHE OINEepUpOBaTh MOHATHUSMU: ClydyailHas BeJIUYMHA,
pacrnpezielieHue BEpOSATHOCTEH, MAaTeMAaTUYECKOE OXHMJIAaHUE, JUCIEPCHs U CTaHAapTHOE
OTKJIOHEHHME CITy4yallHOW BEJWYMHBI, (DYHKIUU paclpeieseHUs] U IUIOTHOCTH PaBHOMEPHOTO,
IIOKA3aTEIbHOTO U HOPMAJIbHOIO paclpeesIeHni; YMEHHE HCIIOJIb30BAaTh CBOMCTBA M3YYEHHBIX
pacnpeziesieHui AJis pelieHus 3a/1a4; 3HAKOMCTBO C MOHSATHSIMH: 3aKOH OOJIBIINX YHCEN, METO/IbI
BBIOOPOYHBIX UCCIIEOBAHU; YMEHHE TPUBOAUTE IPUMEPHI MPOSBICHUS 3aKOHA OOJBIINX YUCET
B IIPUPOJIHBIX U OOIIECTBEHHBIX SBJICHUSX;

32) ymeHue CBOOOAHO OMNEPUPOBATH MOHATUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, IUIOCKHA Yroj, JABYTPaHHBIM YIroJl, TPEXTPaHHBIA Yrod,
IIEpPECEKAIOIINECS, TapajuleibHble M CKPEUIMBAIOUIMECS MpsMblE, MapalIeIbHOCTh U
NEePIEeHIUKYISIPHOCTh MPSMBIX M IUIOCKOCTEH, Yrojl MEXAy MPSMBIMH, YIOJd MEXIy MpsIMOU U
IUIOCKOCTBIO, YTOJI MEXKLY IJIOCKOCTSIMHU; YMEHHE UCIIOIb30BaTh IIPH PELLIEHUH 3a7a4 U3yUYECHHBIE
(bakKThl U TEOPEMBI TUTAHUMETPHUH; YMEHHUE OLIEHUBATh pa3Mepbl 00BEKTOB B OKPYIKAIOLIEM MHUPE;
YMEHHME OIEpUPOBATh IOHATUSMU: MHOTOTPAHHMK, CE€YEHME MHOTOTpaHHMKA, IPaBUIIbHBIN
MHOTOTPaHHMK, MPU3Ma, TUpaMuJa, GUrypa U NOBEpXHOCTh BpallleHUs, LIUIUHAP, KOHYC, 1ap,
cdepa, pa3BepTKa IOBEPXHOCTH, CEUEHHUs KOHyca M LWIMHApA, MapajuielbHble OCH WU
OCHOBAHHIO, CEYEHHE IIapa, IUIOCKOCTh, Kacaromasics cdepbl, IWIMHIApPA, KOHYyca; yMEHHE
CTPOUTh CEYEHHE MHOTOIpaHHMKA, HM300pakaTb MHOTOTPAHHUKH, (UTYpbl M TOBEPXHOCTH
BpallleHUs, UX CEYEHHUs, B TOM YHUCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NMPUMEHSThH
CBOWCTBAa I€OMETPUYECKHUX (UTYp, CAMOCTOSTEIHHO (HOPMYITUPOBATh ONPEACTICHUS H3ydaeMbIX
¢buryp, BIABUraTh TUIOTE3bl O CBOMCTBAX U MPHU3HAKAX T€OMETPUUYECKUX (PUTYpP, 0OOCHOBBIBATH
WIN ONPOBEPrarh UX; YMEHHE NMPOBOAUTH Kiaccu(UKauio GUTyp MO pa3iIuyHbIM MpPU3HAKaAM,
BBITIOJHATH HEOOXOAUMBIE TIONOJTHUTENbHBIE TIOCTPOCHHUS,

33) ymeHue cBOOOJHO ONEPUPOBATH MOHATHUAMHM: IUIOMIAAbL (UTYpPBI, 00bEM (UTYpHI,
BEJIMYMHA yTJja, PaCCTOSHUE OT TOUKH JI0 MIIOCKOCTH, PACCTOSIHUE MEXKIY MPSMBIMU, PACCTOSIHHE
MEX]y IUIOCKOCTSIMH, IUIOIIAAb C(ephl, MIOM@aab MOBEPXHOCTH MUPAMUAbI, MPU3MBI, KOHYCA,
HWIMHIpA, 00beM Ky0a, MpsIMOYTOJIBHOTO Mapajuieienurea, NupaMuIbl, TPU3Mbl, [UIUHAPA,
KOHYCa, [I1apa; yMEHHEe HaX0JIUTh OTHOIIEHHE 00bEMOB MOJO0HBIX (hUTyD;

34) ymenue cBOOOJHO OIEPUPOBATH MOHATHUSMHU: ABUKEHHUE, MapaJUICIBHBIN MEPEHOC,
CUMMETpUsl Ha IJIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, MpeoOpa3oBaHue MOA00MsS, 1MOI00HbIE
burypsl; yMeHHE paclo3HaBaTh paBHbIE U MOAOOHBIE (UTYpBl, B TOM 4HCIE B MPUPOJE,
UCKYCCTBE, apXUTEKTypE€; YMEHHE MHCIIOJIb30BaTh I'€OMETPUYECKUE OTHOILIEHHS, HAXOIUTh
reoMeTpUYECKUEe BEIMYMHBI (IJIMHA, YTroJ, IMJIOoLaab, 00beM) MpU PELIeHUH 3a/1ad U3 APYTux
yueOHBIX MPEJMETOB U U3 PEANbHOM KU3HH;

35) ymenue cBOOOAHO ONEPUPOBATh MOHATHSAMH: MPSAMOYTOJbHAsl CHCTEMa KOOpPJMHAT,
BEKTOP, KOOPIANHATHI TOUYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IPOM3BE/IEHUE BEKTOPA HA
YHCII0, pa3Nio’KeHUE BEKTOpa Mo 0a3ucy, CKaJspHOE MPOU3BEIECHUE, BEKTOPHOE MPOU3BEICHNE,
yroJl MeXJy BEKTOpaMH; YMEHHE HCIOJIb30BaTh BEKTOPHBIM M KOOPAMHATHBIM METOXN IUIf
pelleHnsT TeOMETPUYECKHX 3aJad W 3aJad JApYyrux Y4eOHBIX THPEIMETOB; OIEpPHUpPOBATh
HNOHATHAMM: MaTpuma 2 X 2 U 3 X 3, OnpenenuTeNnb MATpHUIbl, T€OMETPUUYECKHI CMBICI
OTIpEeICTTUTEIIS;
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36) yMeHue MOJEIMpOBaTh pPEaJbHBIE CUTYallUH Ha A3BIKE MAaTEMAaTHUKH; COCTaBIISTH
BBIDQ)KCHMS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI II0 YCJIOBHIO 3aJadM, HCCIENI0BATH
MIOCTPOCHHBIE MOJIEM C MCIIOJIb30BAaHUEM ammapaTa airedpbl, HHTEPIPETUPOBATh MOIy4YEHHBIN
pe3yabpTaT; CTPOUTh MAaTEMaTUYECKHE MOJEIM C IOMOMIIbI0 TE€OMETPHUYECKUX NOHITHH U
BEJIMYUH, DPEIIATh CBSA3aHHBIE C HUMHU IIPAKTHUYECKHUE 3aJa4d; COCTAaBIATH BEPOSTHOCTHYIO
MOJEJIb U MHTEPIIPETUPOBATH NOJYUYEHHBIN pE3yJIbTaT; PeIIaTh MPUKIIAIHbIE 3314l CPEICTBAMHU
MaTeMaTHYECKOro aHaju3a, B TOM YHCJIE COLHUAIBbHO-)KOHOMHYECKOTO M  (PU3NYECKOTO
XapakKTepa,

37) ymeHue BbIOMpATh MOAXOSAIIMN METOA JUIsl pEIICHUS 3aJaud; [OHUMaHHE
3HAaYUMOCTH MAaTE€MaTHUK{ B W3YYEHUU NPUPOAHBIX M OOIIECTBEHHBIX MPOLECCOB M SBICHHI;
YMEHUE pacCllO3HaBaTh IIPOSIBICHUE 3aKOHOB MAaTE€MAaTHKH B HUCKYCCTBE, YMEHHE IIPUBOIUTH
MIPUMEPBI MATEMATHYECKUX OTKPBITHI POCCUHCKON M MUPOBOM MaTeMaTHYECKOM HAYKH.

3. COAEP’KAHHME YYEBHOI'O HPEAMETA OYIIIL03 MATEMATHKA
(YI'JIYBJIEHHBIX YPOBEHD)

1. Yncaa u BbIYHUCIEHUSA

Parmonanbheie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE
nepuoaudeckue apoou. [Ipumenenue apodei n MPOLEHTOB ISl PEIIeHUs TPUKIATHBIX 3a/1a4 U3
pPa3IMYHBIX OTPACiiel 3HAHUHN U PEaTbHON KU3HU.

JericTBUTENBHBIE yucna. PaimonanbHeie u APPALMOHAJIbHBIE YHucIIa.
Apudmernueckue onepanuu ¢ JeHCTBUTEIbHBIMU YUCIaMU. MOyJib 1€HCTBUTENBHOIO YKCIA U
ero cBoiictBa. [IpubImkEHHBIC BHIYUCICHNUS, IPaBUIIa OKPYTIICHUS, TPUKH/IKA U OI[CHKA
pe3yJibTaTa BBIYUCICHUM.

Crenenb ¢ nensiM mmokaszarenem. bunom Hetorona. Mcmonb3oBanue moaxosimeii popmbl
3aMKUCH IEUCTBUTENIBHBIX YHCEI ISl pEHIEHUS] TPAKTUYECKHX 3a/1a4 U NIPEICTABIICHUS IaHHbIX.

ApudmeTnueckuil KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBA.

Crenenb ¢ palMOHAIBHBIM IIOKa3aTelieM U €€ CBOMCTBA, CTENEHb C JCHCTBUTEIbHBIM
ITOKa3aTeJIeM.

Jlorapudm yucna. CoiicTBa orapudma. JlecsTuuHble 1 HaTypalbHbIE JIOTapU(PMBL.

CuHyC, KOCHHYC, TAHT'€HC, KOTAHT€HC YUCJIOBOTO aprymeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTaHT'€HC YHUCIOBOTO apryMEHTa.

2. YpaBHeHHSI M1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE ITpeoOpa3oBaHusl. Y paBHEHNE, KOPEHb YPaBHEHHUSI.

PaBHOCHUIIBHBIE YpaBHEHHS M YpaBHEHUA-cIeACTBUA. HepaBeHCTBO, pelieHne
HEPaBEHCTBA.

OcHOBHBIE METOIbI PELICHUS IIeNbIX U APOOHO-pAIIOHATBHBIX YPABHEHUI U HEPABEHCTB.

MHorowieHsl OT OAHON NEPEMEHHOMN. [[eJIeHre MHOTOYJIEHa HA MHOTOWIEH C OCTaTKOM.

Teopema be3y. MHOrousieHs! ¢ nesibMu Ko3ppuineHTamu.

Teopema Buera.

[Ipeobpa3oBaHus YUCIOBBIX BBIPAKECHHUN, COACPIKAIIMX CTENICHH U KOPHHU.

WppannonansHeie ypaBHeHU. OCHOBHBIE METO/IbI PEILICHUS UPPALIMOHATBHBIX
YPaBHEHHH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHMSI IOKA3aTEIbHbIX YPaBHEHUI.

[IpeobpazoBanue BeIpaKEHHU, COACPIKAIIMX JIOTAPUDMBIL.

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC METO/bI PEIICHUS JIOTApUPMUIECKUX
YPaBHEHUH.
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OcHoBHBIE TpUroHOMeTpUUeckue Gpopmyibl. [IpeobpazoBaHne TPUTOHOMETPHUUECKUX
BBIpa)KCHMI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHMN.

Pewienne cucreM JIMHENHBIX ypaBHEHUN. MaTpulia CUCTEMBbI IMHEHHBIX YPABHEHUM.

Onpenenurens MaTpuLbl 2X2, €ro FeOMETPUYECKUN CMBICT U CBOMCTBA, BHIYMCIEHUE €T0
3HAYEHHUs1, IPUMEHEHHE OIIPEACIIUTENS Ul pELICHUS CUCTEMBI JINHEWHBIX YpaBHeHU. Pemenne
MPUKIAJIHBIX 3a/1a4 C MOMOILBIK CUCTEMBI JINHEMHBIX YpaBHEHUH. McciienoBanue nmocTpoeHHON
MOJIEJIH € TOMOIIBIO MaTPHIL U OIIPEAEIIUTENCH.

[TocTpoeHne MaTreMaTHYeCKNX MOJEJIEH pealbHOM CUTyalluy ¢ TOMOIIBIO YPAaBHEHUU U
HepaBeHCTB. [I[pruMeHeHne ypaBHEHNI 1 HEPAaBEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3aa4 U
3a/1a4 U3 pa3IUIHBIX 00JaCTeN HAYKH U PeaIbHOM KU3HHU.

3. ®yHkuum ¥ rpadpuxku

OyHkuMs, crnocoObl 3amanus ¢yHKuuM. B3anmuHo oOpatHble (ynkumu. Kommosurms
¢bynkuuii. ['padux pyHkmu. DnemeHTapHbIe TpeoOdpa3oBaHus rpaduKoB QyHKIHMN.

Ob6nacTp onpeaeneHuss 1 MHOXKeCTBO 3HadeHu ¢pyHkiuu. Hymu ¢pynkuun. [IpomexxyTku
3HAKOIMOCTOSHCTBA. YETHhIe M Heu€THble GyHKIUH. [lepuoanueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIMU. MakcuMyMbl 1 MHHUMYMBI (pyHKIMU. Hanbomnbiiee U HauMeHbIIIee
3HaYeHHs (PYHKIIMH Ha TPOMEKYTKE.

JluneitHast, KBaJpaTHUHas U APOOHO-JIMHEHHAs QYyHKIMU. DIIEMEHTApHOE HCCIIEOBAaHHUE
Y TIOCTPOEHUE UX TpaduKOB.

CrenenHast GyHKIHUS C HAaTYypaJbHBIM U LIEJbIM NoKa3aTeneM. E€ cBoiicTBa u rpaduk.

CpoiictTBa M rpaduk KOpHS N-0M CTenmeHH Kak (YHKIMH OOpaTHOW CTEMEeHH C
HaTypaJIbHBIM [10Ka3aTeIeM.

[Toka3zarenbHas u norapudmudeckas QyHKIUH, UX cBOicTBa U rpaduku. Mcnonb3oBanue
rpaduKoB (pyHKIMIA Ui pelIeHns] ypaBHEHUH.

Tpuronomerpuueckass OKPYKHOCTb, ONpEAETICHUE TPUTOHOMETPUYECKUX (DYyHKIHIA
YHUCJIOBOI'O apIyMEHTA.

QOyHKIIMOHAIBHBIE 3aBUCHUMOCTH B pealbHBIX IIpoleccax M sBIeHHsIX. [ 'paduxu
peabHbIX 3aBUCHUMOCTE.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

ITocnemoBaTeILHOCTH, CIIOCOOBI 3aJaHusa OCJIEJOBATEIILHOCTEH. Meton
MaTeMaTUYeCKOM MHAYKIMU. MOHOTOHHBIE M OTpaHUYECHHBIC IIOCIIENOBAaTEIbHOCTH. VcTopus
BO3HHKHOBEHHUSI MaTEMaTHYECKOTO aHalIM3a KaK aHajin3a OECKOHEYHO MaJIbIX.

Apudmernueckass W TeoMeTpHuUecKass mporpeccuu. beckoHedHO — yObIBaromias
reoMmetrpuyeckas nporpeccus. CymMma OECKOHEYHO yOBIBAIOIIEH reOMETPHYECKOW MPOTPECCHUH.
JIMHEWHBII HW AKCHOHEHUMAJIBbHBIM pocT. Yucino e. DopMyna CIOXKHBIX IPOLEHTOB.
Hcnonbs3oBaHue Nporpeccuu A peuieHus pealibHbIX 3a7a4 IPUKIIaJHOTO XapaKTepa.

HenpepriBHble ¢QyHKIMM W uX cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpapUKOB
¢bynkuii. CBoiicTBa (GyHKIMII HEMpPephIBHBIX HAa OTpe3Ke. MeToJ WHTEepBaJoOB AJIs PEIICHUs
HepaBeHCTB. [I[pruMeHeHne CBOMCTB HEMPEPHIBHBIX (DYHKITUH JIs1 PEIICHHS 3a/1a4.

[lepBass u BTOpas mpousBogHble GyHKIUU. OmnpeneneHne, TEOMETPUUECKUNH U
(buznyecKuil CMbICI MPOU3BOIHOMN. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUU.

[IpousBonHbie n1eMeHTapHbIX (QyHKIMN. [Ipon3BoHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO
Y KOMIO3UIUU (QYHKIIUH.

5. MmHo:xecTBa U JIOTHKA
MHOXecTBO, Olepanuy HaJ MHOKECTBAMH U MX CBOMCTBA. /luarpamMmmsl Diinepa— Benna.
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[IpumeHeHne TEOPETHMKO-MHOXKECTBEHHOTO — ammaparta JUlsli ONHMCAHMs  peasIbHBIX
MIPOIIECCOB U SIBJICHUH, TIPH PEIICHUHN 3aJ1a4d U3 IPYTHX YUEOHBIX TPEIMETOB.

Omnpenenenue, TeopeMa, CBOHCTBO  MAaTEMaTHYECKOr0  OOBEKTa,  CIE/ICTBUE,
JI0Ka3aTeIbCTBO, PABHOCUJIbHBIE YPaBHEHUSI.

Harypanbuble u nensle uucna. IIpuMeHeHHE NPU3HAKOB AECIMMOCTH LENBIX YHUCEI,
HauOonbmui obmuit nenurens (nanee — HOJl) u Haumensiiee obmiee kparnoe (ganee — HOK),
OCTaTKOB IO MOJAYJIIO, ajnroputMa EBkiuaa uist pemieHus 3aa4u B LEIbIX YHCIaX.

KommniekcHble uymcna. AnreOpadyeckas W TpUTOHOMETpHuYeckass (OpMbI  3allucU
KOMILIEKCHOTO YHcia. Apru(MeTHdecKre orepanuy ¢ KOMIDIEKCHBIMH duciiamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJ HAa KOOpAUMHATHOM 1tockocTh. @opmyna Myaspa.

KopHu n-oif creneHu U3 KOMIUIEKCHOrO yucia. IIpumeHeHne KOMIUIEKCHBIX YMCeNl IS
pemeHus GpU3NYECKUX U FeOMETPUUECKUX 3a/1au.

6. YpaBHeHUsI M HEpaBeHCTBa

Cucrema M COBOKYNIHOCTb YPaBHEHMM M HEpPAaBEHCTB. PaBHOCWIBHBIE CHCTEMBI U
CUCTEMBI-CIIeACTBYs. PaBHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IMOMOIIBIO TPUTOHOMETPUUECKOM
OKpY>KHOCTH. Pelenne TpuroHoMeTpu4ecKuX HEPaBEHCTB.

OCHOBHBIE METO/IbI pEIlICHHs TOKa3aTEeIbHBIX U JIOTapU(YMUUECKUX HEPABEHCTB.

OcHOBHBIE METOBI PEILICHUS UPPALIMOHAIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHHS CHUCTEM W  COBOKYIHOCTEH  PallMOHAJIBHBIX,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPAaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C TApaMETPaMHU.

[IpumeHnenne ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHMYECKHX 3a1ad U
3ajjad W3 pa3IMYHBIX 00JacTeil HAyKHM M peallbHOW >KU3HHM, HMHTEPIpPETAIHs MOTy4EeHHBIX
pE3yJIbTaTOB.

7. @yHKUMH U rpaduku

I'padux xommosummu Qyskimii. ['eomerprueckue o0pas3bl ypaBHEHU M HEPABEHCTB Ha
KOOPAWHATHOW MIOCKOCTH.

Tpuronomerpudeckre GyHKINHU, UX CBOICTBA U rpaUKH.

['padmueckne MeTonbl pelIeHUs ypaBHEHUHM M HepaBeHCTB. ['paduyeckue MeETOj bl
pelIeHns 3a1a4 ¢ apaMeTpamH.

Hcnonp3oBanue rpadukoB (yHKIMA I HCCICIOBAHUS IMPOIIECCOB U 3aBUCHUMOCTEH,
KOTOpBIE€ BO3HUKAIOT NP PEUICHUHU 3a/1a4 U3 IPYTUX YUeOHBIX NPEIMETOB U PEATbHON KU3HU.

8. Hauyauia MaTeMaTH4eCKOI0 aHAJIN3a

[IpumeHeHrne MPOM3BOAHONM K HCCIENOBAaHUIO (QYHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI.

Haxoxnenne HamOOJbIIEr0o M HAMMEHBIIETO 3HAYEHUH HenpepblBHON (YHKIMU Ha
OTpE3KE.

[IpuMeHeHne NPOU3BOMHOM Ul HAXOXKIEHUS HAWIy4Ilero pPEIICHHWs B IPUKIATHBIX
3ajjayax, A ONpeJeNeHHs CKOPOCTH M YCKOpPEHMs Ipolecca, 3aJaHHOro (opMmysaoi HiIu
rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOICTBO nepBooOpa3HbIX. [lepBooOpasHbie 37E€MEHTapHBIX
¢byskuuit. [IpaBuna HaxoX1eHUs IEPBOOOPA3HBIX.

Hurerpai. I'eomeTpuyeckuii CMBICI UHTETpasIa. BeluKciieHne ONpeAeIEHHOrO UHTEerpaia
o popmyne Hperotona—JleitOHuIA.
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[Ipumenenne wuHTErpana Uid HAXOXKJIEHHS IUIOMAAEH IJIOCKUX (GUryp u o0bEMOB
r€OMETPUYECKUX TEJ.

[Tpumeps! pemennit quddepeHnnanbHbIX ypaBHeHHA. MaTeMaTHueckoe MOIeTMPOBaHUe
peabHBIX MPOIECCOB C MOMOIIBI0 AH(PepeHInaTbHBIX YPaBHEHUH.

9. IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHUSA cTepeoMeTpuu. Touka, mpsimasi, IIOCKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM TIOCTPOCHUH CTEPEOMETPHH: AKCHOMBI CTEPEOMETPUH U CIICIICTBHS U3 HUX.

B3auMHoOe pacrionoxeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAOIINECS, TAPATUICIIBHBIE U
CKpeuBaromuecs npsamele. llpusHaku ckpenmBaromuxcs npsambIx. [lapamiensHOCTs NPSAMBIX U
IUIOCKOCTEW B NMPOCTPAHCTBE: MapajuIeNbHbIE NPAMBIE B IPOCTPAHCTBE, MAPAJLIEIBHOCTh TPEX
NpSAMBIX, [ApPAJLIEIBHOCTh NPAMOW W IUIOCKOCTH. [lapamienpHOE MW LEHTpalbHOE
[IPOEKTUpOBaHUe, n3o0paxxeHue (uryp. OCHOBHBIE CBOMCTBA MapajICIbHOTO MPOEKTUPOBAHUS.
N3o6paxenue ¢puryp B napauieabHOW MPOEKIUHU. YTIIbI C COHANPaBIECHHBIMUA CTOPOHAMHU, YTOJ
MEXJy NpsIMBIMU B IpocTpaHCTBE. llapamienpHOCTh MIOCKOCTEH: MapajuleIbHbIE IUIOCKOCTH,
CBOMCTBA MapaJuIeNbHBIX TI0cKocTel. [IpocTeiinue npocTpancTBeHHBIE (PUTYPHI HA TIJIOCKOCTH:
TETpa’p, NapajuleIenuIe], IOCTPOEHUE CEUEHUI.

[lepneHOUKYJIAPHOCTE NPSAMOM M IUIOCKOCTH: IEPHEHIUKYJISIDHBIE MpsMbIE B
[IPOCTPAHCTBE, IIPSAMBIC IapajuUICIbHBIE W IEPHEHIUKYISPHBIE K IIJIOCKOCTH, IPU3HAK
NEPNEHIUKYJIAPHOCTH TIPSAMOM M IUIOCKOCTH, TEOpeMa O TPAMON MEPHEeHIUKYISIPHOU
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOoBaHUE. [lepneHANKyIsp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKHU JI0 TUIOCKOCTH, PACCTOSHUE OT MPSAMOM JI0 MIOCKOCTH, MPOEKLHUs (GUTyphl Ha MIIOCKOCTb.
[lepneHqUKYIAPHOCTD IUIOCKOCTEN: IIPU3HAK MEPIEHAUKYISIPHOCTU ABYX ILUIOCKOCTEN. Teopema
0 TpEX MEPHEHAUKYIIAPAX.

VYrisl B INPOCTPAHCTBE: YroJ MEXKIY INPSIMOM M IUIOCKOCTBIO, JBYIPAaHHBIA yTIOJ,
JUHENHBIN Yrojl ABYTPAHHOTO yria. TpEXrpaHHbIM U MHOrorpaHHbsle yribl. CBONCTBA IUIOCKUX
YIJIOB MHOTOrpaHHOro yria. CBOHCTBA IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXTPAHHOIO yIJa.
TeopeMbl KOCHHYCOB M CHHYCOB UIsl TPEXTPAHHOTO yTJIa.

10. MHOrOrpaHHMKH

Buzasl MHOTrOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrosbHas mpusma,
npsiMasi 1 HaKJIOHHAsl IPU3MbI, OOKOBasl U MOJIHASL TOBEPXHOCTh IPU3MBI.

[Tapannenenunen, npsAMOYTOJIbHBIA NapaJUIeIEUNE] U ero ceoiictBa. Kpatuaitmme mytu
Ha MOBEPXHOCTH MHOTOTrpaHHHKa. Teopema Oinepa. IIpoctpanctBennas teopema Iludaropa.
[Mupamuna: n-yronbHas nupamMujaa, NMpaBuibHAas M yced€HHas nupamuabl. CBoiicTBa pébep u
OOKOBBIX IpaHel NpaBWIbHOIN nupamMusl. [IpaBuIbHBIE MHOTOTPaHHUKU: NIPaBUIIbHAS IPU3Ma U
IpaBWIbHAs NUpaMUJa, MpaBWIbHAs TPEYroyibHAs MUpaMHlia M MPaBUWIbHBINA TeTpasap, KyO.
IIpencraBienue 0 NpaBUIbHBIX MHOIOIPAHHUKAX: OKTA3P, AOAEKAdAP U UKOCAP.

Brruucienne 21eMeHTOB MHOTOTPaHHUKOB: péOpa, nuaroHaiu, yribl. [Imomans 60koBoi
MIOBEPXHOCTU M TIOJIHOM TOBEPXHOCTH MPSAMOM IPHU3MBI, IUIONIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOM TOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lmomans OOKOBOW IMOBEPXHOCTH W TOBEPXHOCTH
IIPaBWJIBHOM MUpaMU/Ibl, TEOPEMA O IUIOLAAN YCEUEHHON MUPaMUIbI.

CuMMeTpust B NPOCTPAHCTBE. OJIEMEHTHl CUMMETPUM IIPABWIBHBIX MHOTIOI'DAaHHHUKOB.
CumMMeTrpusi B TpaBUIBHOM MHOTOIPDAaHHUKE: CHMMETPHs MapajulejeNuIea, CHUMMETPHs
IIPABWIBHBIX ITPU3M, CHMMETPHSI IPABUIIBHON TUPAMHUIBL.
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11. BeKTOpBHI M KOOPAUHATHI B IPOCTPAHCTBE

[loHsATHS: BEKTOp B NIPOCTPAHCTBE, HYJIEBOW BEKTOp, [UIMHA HEHYJIEBOIO BEKTOPA,
BEKTOPbl KOJUIMHEAPHbIE, COHAINPABJICHHBIE W IPOTHUBOIOJOKHO HAIPABICHHBIE BEKTOPHI.
PaBenctBo BekTOpOB. JIEMCTBHS C BEKTOpaMHU: CIIOKEHHE W BBIYUTAHUE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXEHHE BeKTOpa Ha uuciio. CBOHCTBA CIIOKEHUS BEKTOPOB.
CpoiicTBa yMHOXEHHMs BekTopa Ha uucio. [loHsTHe KomIulaHapHble BeKTOphl. [Ipu3Hak
KOMIUTaHapHOCTU TpEX BeKTopoB. IIpaBuio napamienenunena. Teopema o pa3ioxKeHUN BEKTOpa
no TpéM HEKOMILIaHApHBIM BekTopaM. lIpsMoyronbHas cuctema KOOpJIMHAT B MPOCTPAHCTBE.
Koopaunarel Bektopa. CBs3b MeX1y KOOpAMHATaMU BEKTOpAa W KOOpJAMHATAMHM TOYEK. YTOJI
MeXy BekTopamu. CKaasipHOE MPOU3BEICHUE BEKTOPOB.

12. Tena Bpamenust

[TonsiTusa: wMIMHApPUYECKas TOBEPXHOCTh, KOHUYECKas IOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, OOpasyrolue mnoBepxHocTeil. Tena BpalleHus: LUUIMHIAP, KOHYC, YCEUEHHBIH
KoHyc, chepa, map. BzaumHoe pacnosnoxkenue cdepbl U MIOCKOCTH, KacaTelbHas MIOCKOCTh K
chepe. M300pakeHne Ten BpalieHus Ha TIIOCKOCTH. Pa3BépTka munuHapa u konyca. CuMMmeTpus
cdepsl U mapa.

O06BEM. OcHOBHBIE cBoHcTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJBHOTO
napajenenunena 1 cueiactsus u3 He€. OObEM mMpsAMONH M HAKJIOHHOW HPU3MBI, LWIMHApA,
nupaMubl U KoHyca. OOBEM 11apa U apoBOTO CETMEHTA.

KoMOuHamu Tten BpaiieHUss U MHOTOTpaHHUKOB. [Ipu3Mma, BhucaHHas B IMIMHID,
omucaHHas okono munuHApa. Ilepeceuenue chepsl u mapa ¢ mwiockocThio. Kacanuwe mapa u
cdepsl I0cKocThIO0. [IoHATHE MHOTOrpaHHKKA, OTIMCAHHOTO OKOJIO chepbl, chepbl, BIUCAaHHOI B
MHOT'OTPAaHHUK WJIU TEJIO BPaICHHUS.

[Tnomaape MOBEPXHOCTH IIIMHAPA, KOHYyca, Tuiomanb chepbl u e€ yacteir. [lomobue B
npoctpanctBe. OTHomeHHe 00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  (Uryp.
[IpeoOpa3oBanue momodusi, romoreTusi. PemieHue 3amad Ha IUIOCKOCTH C HCIOJIB30BAaHHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[locTpoenne cedyeHHii MHOTOTPAaHHMKOB W TeJl BpalllEHUS: CEUEHHUs IWINHApA
(mapanienbHO W TEPHEHAUKYJSAPHO OCH), CEUYECHHMs] KOHyca (mapajieIbHO€ OCHOBAaHUIO H
MIPOXOJAIIEe Yepe3 BEpPLIMHY), CEUEHHUs IIapa, METOAbl IOCTPOEHUSI CEYEHUN: METO] CJEJOB,
METO/]I BHyTPEHHETO MPOEKTUPOBAHUS, METO/ IIEPEHOCA CEKYIIEH TUIOCKOCTH.

13. BekTOpbI H KOOPAUHATHI B IPOCTPAHCTBE

BexTops! B mpocTpanctBe. Onepanuu Haja BEKTopaMu. BeKTOpHOE yMHOXEHHE BEKTOPOB.

CpolicTBa BEKTOPHOTO yMHOXeHHUdA. [IpsiMoyroipHass cucTteMa KOOpIMHAT B
IIPOCTPAHCTBE.

Koopaunatel BekTopa. Pasznoxenue BekTopa mo 0asucy. KoopanHaTHO-BEKTOPHBINM
METO/I IPU PEIICHUU T€OMETPUIECKUX 3a]1a4.

14. /IBu:KeHHsi B MIPOCTPAHCTBE
JIBwxkenus mpoctpancTBa. OtobOpaxkeHus. J[BwkeHus u paBeHCTBO (uryp. OOmme
CBOMCTBa JBI)XKECHMU. BuIbl ABMKEHUI: MapajuleNbHbIA MEPEHOC, LEHTPaJbHAas CUMMETpPHS,
3epKajibHasi CHMMETpUs, IIOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust nmonodus. [Ipsmas u cdepa
Olinepa.
15. I'pa¢, cBs3ubIii rpad, nyTu B rpade:
[uxns! v nenu. CreneHp (BaJIeHTHOCTD) BeplIHHBL. ['padbl Ha m1ockocTu. JlepeBbs.
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CryyaiiHbple SKCIIEPUMEHTHI (ONBITH) U Cly4yailHble COOBITUS. DJIeMEHTapHbIE COOBITHS
(ucxomsl). BepostHOCTh cityyaltHOTO COOBITHS. BIM30CTh 4acTOTHI U BEPOSITHOCTH COOBITHIA.
Cry4aiiHble OTBITHI C PABHOBO3MO>KHBIMU 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanyu Hal COOBITUSIMHE: TIEpecedeHue, 00beTMHEHHE, IPOTUBOTIONIOKHbBIE COOBITHSI.

Huarpammsl Diinepa. @opmyria cI0KEHUS BEPOATHOCTEH.

VYcnoBHas BEpOSATHOCTh. Y MHOKEHUE BEPOSTHOCTEN. [[epeBo Cily4ailHOro 3KCIEpUMEHTA.

dopmyna noaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie coOBITHS.

bunapnbslii ciayyaiiHbli  ONBIT (MCHBITAaHWE), ycmex M Heydada. HesaBucumble
ucnslTanus.Cepusi He3aBUCUMBIX UCIIBITAHUH J10 nepBoro ycrnexa. IlepecranoBku u (akropuar.
Uwucno coueranuid. Tpeyronpauk [lackans. @opmyna buaoma HeroToHa.

Cepust He3aBucuUMBbIX ucnbelTaHuil bepHymmu. CnyuailiHplii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. Pacrnipenenenue BeposTHocTel. [luarpamma pacnpeneneHus.
Onepanuu  Hajx CioydyallHBIMM BeIMYMHaMU. buHapHas ciywailiHas BenuuuHa. [Ipumepsl
pacnpezielieHui, B TOM YHCiie TeOMEeTpHIecKoe U OMHOMHAIIBHOE.

CoBMecTHOE paclpelielieHHe JBYX CIy4alHbIX BenuuuH. HesaBucHMBIE citydaiiHbIE
BEJINYUHBI.

MaremaTHueckoe OXKUJaHUE CiydailHOW BenuuuHbl (pacmpenaenenus). I[Ipumepst
MPUMEHEHUS MaTeMaTH4YecKoro OXuAaHug (cTpaxoBaHHe, JoTepes). MaTemaruyeckoe
OXKHJlaHUe OMHApHOM cly4aiHOW BelMMYMHBI. MaTremMaTHYecKoe OXKUJAaHUE CyMMBbI CITy4alHBIX
BETMYMH. MaTeMaTnyeckoe 0KuJaHue TeOMETPUIECKOT0 U OMHOMHUAIBHOTO PaCIpeieTICHH.

Hucnepcusi U CTaHIApTHOE OTKJIOHEHUE CIy4allHOW BeJNIMYUHBI (pacrnpeneneHus).
Hucnepcusi OuHapHOW cilydyaifHOM BeJMYMHBL. MaremaTuyeckoe OXKHJaHHE IMPOU3BEICHUS U
JUCIIEPCUS] CyMMBbl HE3aBUCUMBIX CIIy4YailHbIX BeIMUYuH. Jlycrnepcus U cTaHJapTHOE OTKJIOHEHHE
OMHOMHMAIBHOTO pacnpeaeneHus. Jlucrnepcuss U CTaHJAPTHOE OTKIOHEHHWE T'€OMETPHUYECKOTO
pacrpeneneHus.

HepasenctBo YeObrmuéBa. Teopema UeOwiméBa. Teopema bepHymmu. 3akoH OonbImx
yrcen. BreiOopounslii MeTox wuccnenoBaHuii. BriOopounsie xapaktepucTuku. OleHHBaHUE
BEPOSTHOCTH COOBITHS 1O BEIOOPOUYHBIM JaHHBIM. [IpoBepka MpoCTEHIINX TUIOTE3 ¢ TOMOIIBIO
M3YYEHHBIX pacIpeIeICHUN.

HenpepsiBHble citydaitHble BenuuuHbl. [Ipumepsl. DyHKIMA IUIOTHOCTH BEPOSTHOCTH
pactpeneneHus. PaBHOMEpHOe pacnpenelieHne M €ro CBOWCTBa. 3aJayd, NPUBOASIIINAE K
MOKAa3aTeIbHOMY pacIpellelieHnIo. 3ajaud, MPHUBOJAIIME K HOPMAaJIbHOMY pAaCIpeNeeHHIO.
OyHKIMS TJIOTHOCTU BEPOSITHOCTH IIOKA3aTeIbHOIO pachpeiesneHus, (YHKIHs IJIOTHOCTH
BEPOSTHOCTH HOpMaJbHOro pacnpeaeneHus. OyHKIUS IUIOTHOCTH U CBOICTBA HOPMAaJILHOTO
pacrpeneneHus.

[TocnenoBaTenbHOCTh OAMHOYHBIX HE3aBHCUMBIX COOBITUH. 3ajauu, NPUBOAAIIUE K
pacnpenenenuto [lyaccona.

KoBapuanus nByx ciuy4aitHeix BennuuH. KoapduimeHT IuHEHHON KOPPEeIsIUu.
CoBMecTHBIE HAOMIOAEHNS ABYX BEIMYMH. BpIOOpouHbIi KOG duIMeHT Koppensauuu. Paznnuune
MEX]y JIMHEHHON CBSI3bI0 M MPUYMHHO-CIICICTBEHHON CBs3bl0. JIMHEHHasi perpeccus, METOJ
HAauMEHBIINX KBaJPaTOB.

B (denepanbHbIX M pPErHOHANBHBIX MPOIEAypax OICHKA KayecTBa O0Opa30BaHUsI
UCTIONIb3YyeTCs  TepeueHb  (KomupuKarop) pachpeesieHHbIX II0  KjaccaM  MPOBEPSIEMBbIX
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOW MPOrPaMMBbl CPEIHETO
o0rmero 00pa3oBaHUS M AJIEMEHTOB COJICPKAHUS IO MaTEMaTHKe.
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[IpoBepsiemMble TpeOOBaHMS K pe3yabTaTaM OCBOEHHS OCHOBHOHM 00pa3oBaTeiabHOM
nporpammsl (10 kiacc).

Kon
MIPOBEPSEMOTO
pesynbrara

ITpoBepsieMble PeIMETHBIE PE3YIBTAThl OCBOCHHST OCHOBHOM
o0pa3oBaTeIbHON POTPaMMBI CPETHETO 00IIero 00pa3oBaAHHMS

1

Yucna ¥ BEIYUCICHUS

1.1

OnepupoBaTh MOHATUSAMHU: PALMOHAIBHOE WU JIEHCTBUTENBHOE YHUCIIO,
OOBIKHOBEHHAS U JECATHYHAs APOOb, MPOLEHTHI

1.2

Bomonuate  apudmeTHueckue — Omepalud ¢ palUOHAIBHBIMH U
JNeHCTBUTETLHBIMU YU CIIAMHU

1.3

Boinonusate npuOIMOKEHHBIE  BBIYMCIICHMS,  HCHOJB3YS  IpaBUiia
OKpYTJICHUS, AeTaTh IPUKUIKY U OLICHKY Pe3yJIbTara BHIYMCICHUI

1.4

OnepupoBarh NOHATHUSAMHU: CTENEHb C LEIBIM NOKAa3aTelleM, CTaHJIapTHas
¢dopma 3ammcu JEHCTBUTENFHOTO YHCIa, KOPEHb HATYpajbHOH CTENeHH;
HCIOJIb30BaTh MOAXOAALIYI0 (popMy 3amucH JeHCTBUTENBHBIX YUCEN JJIs
pelIeHus IPaKTUYECKUX 3a/1a4 U NIPEACTaBICHUS JaHHBIX

1.5

OnepupoBarh MOHATUSMU: CHHYC, KOCMHYC W TaHI€HC IPOU3BOJIBHOTO
yIia; HCIOJb30BaTh 3allUCh IPOM3BOJIBHOIO YIVIa 4epe3 OOpaTHbIe
TPUTOHOMETpUUYECKHUE DYHKIIUU

YpaBHEHHUsI U HEPABEHCTBA

2.1

OnepupoBarh MOHATUSIMH: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO, IIEJIOC,
paroHaabHOE, HUppaLMOHAJIEHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YPaBHEHNE

2.2

BoimonHaTh mpeobpazoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUH U peniaTh
TPUTOHOMETPUUYECKHUE YPABHEHHUS

23

BeimonusaTe npeoOpa3oBaHusl HENbIX, PAHOHAIBHBIX U UPPALMOHAIBHBIX
BBIDOKCHUM U pEIIaTh OCHOBHBIE THUIIBI IEJIBIX, pPAlMOHAJIbHBIX U
MPPALMOHAIIBHBIX YPAaBHEHUU U HEPABEHCTB

24

IIpuMeHATH ypaBHEHHMS M HEPABEHCTBA Ul PELICHHUsS MaTreMaTH4eCKuX
3a7a4 U 3aja4 U3 pa3sInyHbIX 00JacTel HayKH U peasbHOM KU3HU

2.5

MOI[CJ'II/IpOBaTB pCajiIbHBIC CUTyallUM Ha SA3BIKE anre6pLI, COCTaBJIATH
BBIPpAXKCHUA, YPABHCHUA, HCPABCHCTBA IO YCJIOBHUIO 3aJa4u, HCCJICIOBATH
MOCTPOCHHBIC MOACIIN C UCIIOJIb30BAHUCM allllapara anre6pbl

@OyHKIMK U TpauKH

3.1

OnepupoBarh NOHATHAMU: (PyHKIMS, CIOCOOBI 3a/1aHUs (PYHKIIUH, 001aCTh
OnpeneneHus] U MHOXECTBO 3HaueHMH QyHKuuu, rpagux GyHKIUH,
B3aUMHO OOpaTHbIC (PYHKITUH

3.2

OHCpHpOBaTB INOHATHUAMHA:. 4YCTHOCTP M HCYCTHOCTH (1)YHKLII/II/I, HYIIN
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(bYyHKIUH, TPOMEKYTKH 3HAKOTTOCTOSTHCTBA

33

Wcnonp3oBarh rpaduku GyHKIUN 1)1 pelieHus: ypaBHEHUN

3.4

CrpouTh U UnTaTh rpaQUKu JUHEHHON QYyHKINHU, KBaPaTUIHON QyHKINH,
CTENEHHOMN (PYHKIMH C IeTIBIM TIOKa3aTeneM

3.5

Hcnonb3oBary rpaduku  GyHKUME 11 UCCIEAOBAaHHS IPOLECCOB U
3aBUCUMOCTEH MpH pEIleHUM 3aJad U3 JpyTux y4eOHbIX NPEAMETOB U
peasbHOW  JKM3HHM, BbIpaXarb (QOpMyJTaMH 3aBUCHMOCTH  MEXIY
BEJIMYNHAMU

Hagana maremaTrndeckoro aHaiamsa

4.1

OmnepupoBarh MOHATUSAMH: IOCIIENOBATEIBHOCTh, apUpMeTHdecKas |
reOMEeTpHUYECKasi IPOrPeCCUr

4.2

OmnepupoBarh TOHATHSIMH: OCCKOHEYHO YOBIBAIOIIAs T'eOMETpHUECKast
nporpeccus, cymMma  O€CKOHEYHO  yObIBarolledl  reomMeTpuueckon
IIPOrPECCUU

4.3

3a)IaBaTI> MOCJICA0BATCIbHOCTHU PAa3JIMYHBIMHA crocodaMu

4.4

Hcnonp3oBaTh CBOWCTBAa TMOCJEAOBATEIIBHOCTEW W MPOTPECCUU IS
pelieHus peanbHbIX 3a]a4 MPUKIATHOTO XapaKTepa

MHuoskecTBa U JIOTUKa

5.1

OHCpHpOBaTB MOHATHUAMU: MHOKCCTBO, OIICpallvi HAZl MHOKCCTBaAaMU

5.2

Hcnonb3oBaTh  TEOPETUKO-MHOKECTBEHHBIM — ammapar i OIUCaHHUs
peasibHBIX MPOLIECCOB U SABJIEHUH, IPU PELICHUHN 3ajad U3 JPYTruX y4eOHbIX
IIPEIMETOB

53

OnepupoBaTh  HOHATUSAMHU:  ONpEAENEHHE, TEOopeMa,  CIEACTBHE,
JI0Ka3aTeIbCTBO

Teopust BEpOATHOCTEN U CTATUCTUKA

6.1

Yurarh u CTPOUTH Ta6J'II/II_U>I " InarpaMMbl

6.2

OnepupoBaTh  MOHATHSIMH: CpefHee apudMeThdeckoe, MeAHaHa,
HauOoblllee, HAUMEHbIIEEe 3HaYeHIE, pa3MaxX MacCHBa YHCIIOBBIX JaHHBIX

6.3

OnepupoBaTh MOHATHAMU: CIyYalHBIN SKCIIEPUMEHT (OTBIT) U CIy4aiiHOE
COOBITHE, 3JEMEHTapHOE COOBITHE (3JIEMEHTApHBIA HMCXOM) CIIy4aifHOrO
OMbITa; HAXOIUTh BEPOSTHOCTH B ONBITAX C PaBHOBO3MOXHBIMU
CIly4ailHBIMHU COOBITUSIMH, HAXOIUTh U CPAaBHUBATH BEPOSITHOCTH COOBITHIT
B M3YYEHHBIX CIIyYalHbBIX IKCIIEPUMEHTAX

6.4

Haxomute u QopmynupoBaTh COOBITHS: IEpeceueHue U OObeAHHEHUE
JaHHBIX COOBITHH, COOBITHE, TPOTHBOIOIOKHOE JAHHOMY COOBITHIO;
MONB30BaThbCsl  auarpaMmamu  OJiinepa W QopMmynoil  ciokeHus
BEPOSITHOCTEH MpHU PEIICHUH 3aa4
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6.5

OnepupoBaTh  TMOHSATUSMH: YCJIOBHAsE BEPOSITHOCTh, HE3aBHCHUMbBIC
COOBITHSA; HAaXOAUTh BEPOATHOCTH C TMOMOIIBIO0 TMpaBHJIa YMHOXKEHHUS, C
MTOMOIIIBIO IepeBa CITyYaiHOTO OTbITA

6.6

[IpumeHsITh KOMOMHATOPHOE IPABUIIO YMHOXKEHHUS [IPH PELICHUU 3a]1a4

6.7

OnepupoBarh NOHATUSAMHU: HUCIIBITAHWE, HE3ABUCUMBIE HMCHBITAHUS, CEpUs
UCTIBITAaHUM, yCIIeX M HEy/laya; HAaXOJUTh BEPOSTHOCTU COOBITHI B cepuu
HE3aBHUCHMBIX HCIIBITAHUN O INEPBOIO YCNEXa, HAaXOAWTh BEPOSTHOCTH
COOBITHI B cepuu UcTIbITaHui beprymnmun

6.8

OnepupoBaTh NOHATUSAMU: Cily4aiiHas BEIMYMHA, PpaCIpEleIeHUE
BEPOSATHOCTEH, JUArpaMMa paclpeneIeHus

I'eomeTpus

7.1

OHCpI/IpOBaTB MNOHATHAMM: TOYKA, IIpAMadA, IMIOCKOCTb

7.2

HpI/IMeHHTb AKCUOMEBI CTCPCOMETPUN U CIICACTBUA U3 HUX IIPHU PCIICHHUU
IrCOMCTPHUYCCKUX 3aaaqd

7.3

OHGpHpOBaTI) MOHATHAMU: MApPAJUICIBbHOCTL W HNCPHCHAUKYIAPHOCTD
IPAMBIX U IUIOCKOCTEM

7.4

KnaccugunupoBars B3aMHOE DPACHOJIOKEHUE MPAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBare MOHATHUAMU: JIBYTPAHHBIM yroJI, TPAaHU JIBYyTPAHHOIO yIva,
peOpo ABYrpaHHOIO yIya, JTUHEWHBIA yroil ABYTPaHHOTO YIUVa, IpaaycHas
Mepa JABYIPAHHOIO yIiia

7.6

OnepupoBarh MOHATHSAMH: MHOTOTPAHHUK, BBIMYKJIBIA M HEBBITYKJIBIN
MHOTOT'PaHHHUK, JIEMEHTHI MHOTOTPaHHUKA, TPABUILHBIM MHOTOTPaHHUK

7.7

Pacnio3HaBarb OCHOBHBIE BHJIbI MHOTOIPDAaHHUKOB (TIMpaMujia, HpU3MA,
NPSIMOYTOJIBHBIN Mapasuienenumnesn, Kyo)

7.8

KHaCCI/I(I)I/II_II/IpOBaTB MHOT'OI'paHHUKH, BLI6I/IpaSI OCHOBAHMUA JIA
KJ'IaCCI/I(l)I/IKaIII/II/I (BI)IHYKJ'II)IG M HCBBIIMMYKJIBIC MHOTOIPaHHUKH, ITPABUJILHBIC
MHOT'OI'paHHUKH, NPAMBIC 1 HAKJIIOHHBIC IIPU3MBI, napannenennneﬂbl)

7.9

OHCpHpOBaTB MOHATHUAMU: CCKYyIIAad IIJIOCKOCTh, CCHCHNUEC MHOTOI'PaHHUKOB

7.10

OOBSCHATH MPUHITUIIBI TOCTPOCHUS CEYCHUI MHOTOTPAaHHUKOB, HCTIONB3YS
METO]], CJIEIOB

7.11

CTpouTh CEYCHHST MHOTOTPAHHHKOB METOIOM CJIEIOB, BBITIONHATH
(BBIHOCHBIC) TUIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYD:
BH/JI CBEPXY, COOKY, CHU3Y

7.12

Pemare 3aa4d Ha HaAXOXKIACHUEC I'€COMCTPHUYCCKHX BCIIMYHUH II0 06pa3uaM
Wi aJropurtMaM, IMNPUMCHAA HU3BCCTHBIC AHAJIMTHUYCCKUC MCETOABI IIpU
pe€liCcHUK  CTaHAAPTHBIX  MAareMaTWYCCKHUX 3aJa4 Ha  BbIYHCICHHUC
paCCTOSIHI/If/'I MCXKAY ABYMSA TOYKAaMM, OT TOYKH OO HpSIMOfI, OT TOYKH A0
IINIOCKOCTH, MEXAY CKPCHIUBAIOIUMUCS IIPAMBIMU
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7.13

Pemiars 3aa4l Ha HAXOXKIACHUC TCOMCTPHUYCCKHX BCJIIMYMUH I10 06pa3uaM
Wi aJroputMaM, IMNPUMCHASA HU3BCCTHBIC AHAJIMTUYCCKUC METOAbI IIPpU
pPeIICHUKU CTAHAAPTHBIX MATCMAaTHYCCKUX 3a71a4 Ha BBIYHCIICHHUC YITIOB
MCXKAY CKPCIIHUBAKOIIUMUCA IIPSAMBIMH, MCKIAY HpHMOﬁ 1 IIOCKOCTBIO,
MCXKAY IIIOCKOCTSAMU, ABYT'PAHHBIX YIJTIOB

Breruuciste 00beMbI B TUIOIIAM TOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMua) ¢ MpUMEHEHHeM (HOpMyJ, BBIYHCISATH COOTHOIICHHS MEXKIY
TJIOMIA MU TTOBEPXHOCTEH, 00beMaMHu MOA00HBIX MHOTOTPAaHHHUKOB

7.15

OnepupoBarhk NOHATHSAMHU: CUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI

7.16

W3Bnekath, mpeoOpa3oBBIBATE W WHTEPIPETHPOBATH HH(POPMALUIO O
MPOCTPAHCTBEHHBIX TE€OMETPHUUECKUX (Urypax, MpeacTaBIeHHYI0 Ha
YyepTexkax U pucyHKax

7.17

[TpumeHsaTh TeoMeTpHuecKrue (aKThl JUISI PEIICHHS CTEPEOMETPUUYECKUX
3a1a4, MPEANoNIaraloliuX HECKOIbKO IIAroB pEUICHUSA, €CIU YCIOBUSA
NIPUMEHEHHUS 33J]aHbl B IBHOH (popme

[IpuMeHATs mpoCTEHIIKME MHPOrpaMMHBIE CpPEACTBA M DIIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUYECKUX 3a/1a4

7.19

HpI/IBOI[I/ITB MMpUMEPbI MAaTCMATUYCCKUX 3aKOHOMepHOCTeﬁ B IIpUpPOAC U
JKM3HU, PACIIO3HABATDH IMPOABICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

7.20

[IpuMeHATh MOIMy4YEHHBIE 3HAaHMS HA NPAKTUKE: aHAJIM3UPOBATh peajbHbIC
CUTYallUd U IPUMEHATH U3YYCHHBIC IIOHATHS B IIPOLIECCE ITIOUCKA PELLIEHUs
MareMaTH4ecku chopMyaupoBaHHON MPoOIEMbl, MOJIEIUPOBATH peajbHbIE
CUTyallUH Ha A3BIKEC I'€OMETPHUU, UCCIENOBAaTh IIOCTPOEHHBIE MOIEIU C
HCIOJIb30BaHUEM T'€OMETPUUECKUX MOHATUN U TEOpEM, anmapara ajareopsl,
pemiarb ~ NpPaKTUYECKUE  3a7add,  CBSA3aHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BETUINH

[TpoBepsiembie aneMeHThI conepskanus (10 kiacc)

Kon

[IpoBepsiemMblil 2IEMEHT COAEPHKAHUS

Yucina U BEIYMCIIEHUA

1.1

Panmonanehpie yucna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOM, IPOLEHTHI,
OECKOHEUHbIE MepuoAuuYecKue JApodu. Apudmernueckue omnepauuud ¢
palMOHANBHBIMU ~ YHUCIIAMH,  MpeoOpa3oBaHUS  YWCIIOBBIX  BBIPAKECHUH.
IIpumenenne npoOell M NPOLEHTOB Ul pelIeHHs MNPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTpaciIed 3HAHUM U peaslbHOM KU3HU

1.2

JlelicTBUTENbHBIE  4HCJa. PanuoHambHBIE W UPpPALMOHAJBHBIE  YHUCITA.
ApudmeTrueckre omnepanuu ¢ ACUCTBUTENbHBIMU uuciaaMmu. [lpuGnuxeHHbIE
BBIYMCIICHHUS], IPaBUJIa OKPYITIEHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BEIYUCICHUN

1.3

Crenens ¢ nensiM nokasareneM. CranaaprHas (opma 3alucy IeHCTBUTEIBHOIO
yucia. Vicnonb3oBaHue NMoaXoAsieil popMbl 3aMncu 1eHCTBUTEIbHBIX YUCET JUIS
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PEIICHUA NPAKTUYCCKUX 3aaa4 U MMPEACTABICHUSA JaHHBIX

1.4 Apudmernueckuii KOPEHb HaTypajabHOU CTEIICHHU. [HelictBus c
’ apu(pMeTUYECKUMH KOPHAMH HaTypajbHOM cTeNeHn
15 CuHyc, KOCHMHYC M TaHI'€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YUCJIOBOTO apryMeHTa
2 VYpaBHEHUS 1 HEPABEHCTBA
2.1 ToxnecTBa U TOXKIECTBEHHBIC TTPEOOpPa30BaHUS
29 IIpeoOpa3oBanue TPUTOHOMETPUYECKHUX BBIPa)KEHUH. OcHOBHBIE
' TPUTOHOMETpUYECKHE (POPMYITBI
73 VYpaBHeHue, KOpeHb ypaBHEHUs. HepaBeHCTBO, peleHue HepaBeHCTBa. MeTon
’ WHTEPBAJIOB
24 Perienue nenbix U 1poOHO-pallMOHAIBHBIX YPAaBHEHUH U HEPABEHCTB
2.5 Pemienue nppaioHalbHBIX YPaBHEHUH U HEpaBEHCTB
2.6 Pemienne TpUroHOMETpUYECKUX YpaBHEHUM
27 [IpumeHeHre ypaBHEHHUI M HEPAaBEHCTB K PELICHUIO MareMaTHMYeCKHX 3aj1ad U
' 3aJja4 U3 pa3InYHbIX 00JIaCTe! HAyKH U peabHOM KU3HU
3 OyHKIMM U TpadUKH
31 OyHkuus, cnocoosl 3ananus GyHkuuu. [padux Pynkuuu. Bzanmuo obpaTHbIe
' byHKIIH
39 ObnacTb ompeneneHuss U MHOXKECTBO 3HaueHMH ¢yHkuuu. Hynu Qynkuumu.
' IIpomeKyTKH 3HAKOIIOCTOSIHCTBA. YeTHbIE U HeueTHbIe (PyHKIIUU
33 Crenennas (yHKIMS C HaTypaJbHBIM M IIeNIBIM TOKa3areneMm. Ee cBoiicTBa u
’ rpaduk. CBoiicTBa U rpaguK KOpHS N-0if cTeneHu
34 Tpuronomerpuueckass  OKpPYy>KHOCTb,  OINpPEIEIEHUE  TPUTOHOMETPUUYECKUX
' (GyHKLMI YUCITOBOTO apryMEHTa
4 Hagayia MaTemarnueckoro aHainusa
41 [locnenoBarenbHOCTH, CIIOCOOBI 3aJjaHUs IOCIENOBaTeNbHOCTENH. MOHOTOHHBIE
' MIOCJIEI0BATEILHOCTH
Apudmernueckass U reomerpuueckas mnporpeccuu. beckoHedHO yObIBaromias
49 reoMmerpuueckas mporpeccus. Cymma 0€CKOHEUHO yOBIBAIOMIECH T€OMETPUIECKOM
' nporpeccun. dopmyna CIOXKHBIX HPOLEHTOB. Vcronp30BaHWEe MPOrpeccuu JUis
pelIeHNs peasIbHbIX 3aJa4 IPUKIIAJHOTO XapaKkTepa
5 MHoOxecTBa U JIOTHKa
MHOXecTBO, OINepaluu HaJl MHOXecTBaMH. Jlmarpammel Oinepa - Benna.
5.1 [IpuMeHeHHEe TEOPEeTHUKO-MHOXKECTBEHHOTO ammapara Juis ONUCAHHs pealibHBIX

MIPOLIECCOB U SIBIICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX YYEOHBIX MTPEIMETOB
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52

OHpGI[GJ'ICHI/Ie, TeOpEMaA, CICACTBHUEC, 10KA3aTCIILCTBO

Teopust BEpOSITHOCTEN U CTATUCTUKA

6.1

[IpencraBnenne MaHHBIX ¢ TIOMOIIbI0 Tabmmm wu  gauarpamm. CpemHee
apudmernyeckoe, MenuaHa, HawOonblllee M HAUMEHbBIIEEC 3HAYCHUSA, DPa3Max,
JTUCTIEPCHS ¥ CTAaHAAPTHOE OTKJIIOHEHHE YHCIIOBBIX HAOOPOB

6.2

Crny4daifHple SKCIIEpUMEHTHI (OMBITHI) M CIIy4alHbIE COOBITHS. DJIE€MEHTapHBIC
COOBITHS (MCXONbI). BeposATHOCTh CilydallHOTO COOBITHA. BIM30CTh YacTOTHI U
BEpOSTHOCTH  coObiTuii.  CrydaifHble  ONBITBI € PaBHOBO3MOXKHBIMHU
JNIEMEHTApPHBIMU  COOBITUSIMU.  BeposTHOCTH  cOObITHII B OMBITaX C
PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITHSIMU

6.3

Omnepauuu HaJ COOBITUAMU: IE€peceyeHHue, OObEIUHEHHE, MPOTHBOIOIOKHBIE
coObITHs. narpammsl Ditnepa. @opMyria CI0KEHHs BEPOSTHOCTEH

6.4

VYcinoBHAsE BEPOSATHOCTb. YMHOXKEHHME BEpOSATHOCTEH. [lepeBo cirydailHOro
sKkcniepuMenTa. Popmyna nonHou BeposTHOCTH. He3aBucuMble coOBITHS

6.5

Komb6unaropnoe mnpaBuino ymHoxeHus. IlepecranoBku u ¢akropuan. Ywucno
coueranuii. Tpeyronpauk [lackans. @opmyna 6maoMa HeroToHa

6.6

bunaphbiii ciyuyaliHblii ONBIT (KMCHBITAHME), ycleX W Heynada. HesaBucumble
ucnelTanusd. Cepusi HE3aBUCHMBIX HCHBITaHUNH A0 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHUI bepHyiun

6.7

Cnyyaiinas BEJINYMHA. Pacnpenenenne BEPOSITHOCTEH. Jwnarpamma
pacnpenenenus. llpumepsl pacnpeneneHuid, B TOM YHUCJIE T€OMETPUYECKOE U
OMHOMHAIIEHOE

I'eomeTpus

7.1

OcHOBHbIE NOHATHUS cTepeoMeTpuu. Touka, mpsimasi, MIOCKOCTb, POCTPAHCTBO.
[lonsiTue 00 aKCHMOMATHYECKOM IOCTPOEHUU  CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPUH U CIIEACTBUSA U3 HUX

7.2

B3aumHoe pacrnonokeHHe TpsIMBIX B IPOCTPAHCTBE: IEpeceKarolnecs,
napajiebHble U CKpelniuBaromuecs mnpsimbie. [lapamienbHOCTh MPSIMBIX U
IUIOCKOCTE B TMPOCTPAaHCTBE: TapajulelbHble TMpsIMble B TPOCTPAHCTBE,
MapaJUIENbHOCTh TPEX MPSAMBIX, NMAPAIIIETBHOCTh NMPSAMOW U TIOCKOCTH. YIJIBI C
COHAIpaBIEHHBIMM CTOPOHAMH, YTOJA MEXKAY NpPSIMBIMH B TPOCTPAHCTBE.
[TapamnenbHOCT  IUIOCKOCTEW:  TNapajulesibHblE  IUIOCKOCTH,  CBOMCTBa
napajuienbHbIX Mockoctedt. [lpocreiimme mnpocTpaHcTBeHHbIE (GUTYpBl Ha
IUIOCKOCTH: TETpasp, KyO, mapaienenuries], IoCTPOEHUE CeUeHU I

7.3

[TepieHANKYJIAPHOCT TPSAMOW M IUIOCKOCTH: TEPIECHAMKYJSPHBIE MPSMbIE B
MPOCTPAHCTBE, MpsIMbIE MapajlielbHble U MEPHEHIUKYISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHECHINKYIIPHOCTH MPSAMOM M IUIOCKOCTH, TE€OpeMa O MpsIMOH
MEPIIECHANKYJISPHON IIJIOCKOCTU. YIVIBI B IPOCTPAHCTBE: YIOJ MEXAY NPSAMOU U
IJIOCKOCTBIO, JIBYTPAHHBIA  yroJ, JIMHEWHBIA yroia JABYTPAHHOIO  YIUIA.
[lepnieHaUKyIsIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUKH JI0 MJIIOCKOCTH, PaCCTOSTHUE
OT TpsAMOM [0  TIJIOCKOCTH, TMpoeKkuus  (Gurypsl Ha  IUIOCKOCTb.
[lepneHAUKYAAPHOCTh IUIOCKOCTEH: MpPU3HAK NEPHEHAMKYISIPHOCTH  JBYX
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mIockocTel. TeopeMa o Tpex NepneHIuKyIspax

7.4

[loHsiTHE MHOTrOrpaHHMKA, OCHOBHBIE 3JIEMEHTbl MHOTOTPaHHMKA, BBITYKIbIE U
HEBBIIYKJIbIE MHOIOI'PAaHHUKH, pa3BepTka MHororpaHHuka. [Ipusma: n-yronpHas
[pu3Ma, TpaHu U OCHOBaHUS IPU3MBI, NIPsIMasi U HAKJIOHHAs MPU3MbI, OOKOBasi U
[I0JIHasi ~ TOBEpPXHOCTb  mnpu3Mbl.  [lapamienenunen, — mpsMOYroiabHBIN
napaJuiesienunes 1 ero cpoicrsa. [lupamuaa: n-yroiapHas nupamuaa, rpaHd U
OCHOBAaHME MUPAMUJIbI, OOKOBas U MOJHAsI TOBEPXHOCTh MUPAMUbI, PABUIIbHAS
U YyCEUYeHHas MNupamuaa. ODJINEeMEHTbl Npu3Mbl M nupamunabl. [IpaBuibHbIE
MHOTOTPAHHUKH: TOHATUE MPABUIBHOIO MHOTOIPAaHHUKA, IPaBUJIbHAS IPU3MaA U
[paBWIbHAs NUPAMUJIA, MpaBWIbHAs TPEYroyibHasg MUpaMHJa U TMPaBUIbHBIN
TeTpadap, KyO. IlpencraBieHue O NpPaBUIBHBIX MHOTOIPaHHHMKAX: OKTadIp,
nozaexasap u ukocad CedeHus MPU3Mbl U TUPAMU/IBI

7.5

CI/IMMeTpI/ISI B TIPOCTPAHCTBEC. CHMMCETPUA OTHOCHUTCIBHO TOYKHU, HpﬂMOfI,
IIJIOCKOCTH. DIIEMEHTBI CUMMCTPUHU B IHHPpaAMHUAAX, MapaJUICIICTIMIICAAX,
IMPpaBUJIbHBIX MHOT'OT'PaHHHUKAX

7.6

Brruncnenue 31eMeHTOB MHOTOTPAaHHHMKOB: pebpa, auaroHanu, yrisl. [lnomans
OOKOBOM TOBEPXHOCTH M TIOJHOW MOBEPXHOCTU MPSIMOM NPHU3MBI, IUIONIAIb
OCHOBaHHWH, TeopemMa O OOKOBOW IOBEPXHOCTH MpsAMOHM mpusmbl. [Liomianp
OOKOBOW TMOBEPXHOCTH M IOBEPXHOCTH TNPABUIBHOW MHUPaAMHUIBI, TEOpeMa O
JIomaayu ycedeHHoW mnupamuasl. [lorstue o6 oObeme. OO0beM mTUpaMUIBI,
MIPU3MBI

7.7

[TomoOubie Tema B mpocTpancTBe. COOTHOIICHHS MEXIy — IUIOMIAISIMU
MMOBEPXHOCTEH, 00beMaMH IMOTO0HBIX T

HpOBepﬂeMBIG Tp€6OBaHI/I}I K pe3yjibTaTaM OCBOCHUS OCHOBHOM O6p330BElTCJ'ILHOfI mporpaMmaI

(11 xmacc)
Kon [IpoBepsieMbie IpeIMeTHBIE PE3YIBTAaThl OCBOCHUS OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeIbHOM MPOrpaMMBI CPETHETO 00IIeTo 00pa3oBaHMUS
pesynbrara
1 Uwucna v BBIYUCICHUS
OnepupoBarh TOHATUSIMU: HATypajibHOE, IIeJI0€ YKCIIO; HMCIOJb30BaTh
1.1 MPU3HAKU JIEIMMOCTH IMEJNBIX YHCEIN, PA3JIOKEHHE 4YHCJIa Ha MPOCTHIE
MHOXXHTEIHU JUIsl pelIeHus 3a1a4
1.2 OrnepupoBatrh MOHATUEM: CTEIIEHDb C PallMOHAIBHBIM [TOKa3aTeeM
13 OnepupoBarh MOHATUSAMU: JIOTApUPM YUCIA, JCCATUYHBIC U HATypaJbHBIC
’ JorapudmMpl
2 VYpaBHEHHSI U HEPABEHCTBA
[IpumensTh CBOICTBa CTEMEHU [UIsI TPeoOpa3oBaHUS BBIPAKEHUI,
2.1 OTIepUPOBATh TMOHATUSIMU: TIOKA3aTeIbHOE YPAaBHEHHE M HEPABEHCTBO;
peliaTh OCHOBHBIE TUIIBI TOKA3aTENbHBIX YPaBHEHUH U HEPABEHCTB
2.2 BreimonHaTe mpeoOpa3oBaHus BBIPAKEHUN, COAEpKAIIUX JIOTapU(MBL;
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OTIepPUPOBATh MOHATHAMHM: JIOTapHU(PMUIECKOE ypaBHEHHE W HEPaBEHCTBO;
pelaTb OCHOBHBIE THIIBI JJOrapU(PMHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxonutb peuicHu-d HpOCT@fIH.IPIX TPUTOHOMCTPUICCKHUX HCPABCHCTB

2.4

OnepupoBarh MOHATUSAMU: CUCTEMA JINHENHBIX YPAaBHEHUM U €€ PEILCHUE;
WCIIOJIB30BaTh ~ CUCTEMY  JIMHEHMHBIX  YPaBHEHMM  JUII  PEIICHHS
MIPAaKTUYECKUX 3a1a4

2.5

Haxomute  pemeHus  HOpOCTEHIIMX  CUCTEM U COBOKYIHOCTEH
palMOHAIbHBIX YPABHECHUM U HEPABEHCTB

2.6

MopnenupoBarh peasbHble CUTyallUd Ha S3bIKe aireOpbl, COCTaBIATh
BBIPAKEHUSI, YPAaBHEHUS, HEPABEHCTBA M CHUCTEMBI IO YCJOBMIO 3a/lauH,
HCCIIEI0BAaTh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAaHUEM alapara anreOpbl

OyHKIMU U TpaduKh

3.1

OnepupoBarh MOHATUAMU: TepHoAMYecKass (YHKIMSA, MPOMEXKYTKH
MOHOTOHHOCTH (D)YHKIIMH, TOYKH SKCTpeMyMa (QyHKIUH, HauOoibllee U
HaMMeHbIIee 3HaYeHHs (YHKIMU HA MPOMEXYTKE; MCIOJIB30BAaTh UX JUIS
uccienoBanus QyHKINH, 3aJaHHOH rpadukoMm

3.2

OnepupoBarh NOHATUSAMU: TpadUKH MMOKa3aTeNIbHOM, Jorapudmuyueckoit u
TPUTOHOMETPUYECKUX (YHKUHMH; M300pakaTb HMX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIONIBb30BATh JUIsl pEIICHUs YpaBHEHUN 1 HEPABEHCTB

3.3

N3006paxarh Ha KOOPJUHATHOM MIIOCKOCTU TpadUKH TUHEHHBIX YpaBHEHUH
Y UCTOJIb30BATh UX Ul PEIIECHUS CUCTEMBI JIMHEHHBIX YpaBHEHUI

3.4

Hcnonb3oBary rpaduku  GyHKUME 011 HUCCIEAOBAaHHS IPOLECCOB U
3aBUCUMOCTEH U3 JpyTruX y4eOHBIX AUCIUILINH

Hagana maremaTrndeckoro aHaiamsa

4.1

OnepupoBaTh TOHATUSAMHU: HENpepbiBHAs  (QyHKUUS, MPOM3BOIHAS
(YHKIWH, WCIOJNB30BaTh TEOMETPUYCCKUHA U (UBHYSCKHHA  CMBICI
MIPOU3BOIHOM ISl pEelIeHUs 3a]1a4

4.2

Haxogute  mpousBOmHBIE — 3J€MEHTapHBIX  (DyHKIMHA,  BBIYHUCIATH
MIPOU3BOHBIE CyMMBI, TPOU3BEICHUS, YACTHOTO (DYHKIIUH

4.3

Wcnonp3oBarh  NMpOM3BOAHYIO Il HMCCleAOBaHUS  (QYyHKIUMM  Ha
MOHOTOHHOCTb M JKCTPEMYMBI, IPUMEHATH PE3yJbTaThl UCCIEIOBaHUS K
MOCTPOEHUIO TpauKOB

4.4

Hcmonp30BaTh IMPOU3BOJHYIO IJId HaXOXACHHUA HAWIYUIICTO PCUHICHUA B
MPUKIAAHBIX, B TOM YUCJIC COLMUAJIbHO-O9KOHOMHNYCCKUX, 3aJa4ax

4.5

OnepupoBarh MOHATHUAMHU: TEpBOOOpasHass W HMHTErpasl; IOHUMATh
TeOMETPUYECKHUIN B (PU3NUECKUIN CMBICIT HHTETpaJia

4.6

Haxoauth nepBooOpa3sHble 3JIeMEHTapHbBIX (YHKIHIA, BBIYMCIIATh HHTETPA
no ¢opmyne Hprorona - JleitOuuma
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Pemiars MPUKJIAAHBIC 3a]ja4i, B TOM YHCJIC COLUAJIbHO-39KOHOMHWYECCKOTO U

4.7
($u3MUecKoro Xxapakrepa, CpecTBaMH MaTeMaTUYECKOTO aHaIN3a
5 Teopust BEPOATHOCTEN U CTATUCTUKA
51 CpaBHuBaTb  BEPOSTHOCTH  3HAYEHUM  CIy4alHOM  BEIMYMHBI  IIO
' pacnpeeseHUI0 WK ¢ TOMOIIBIO TuarpaMmm
OnepupoBare MOHATHEM  MAaTEMaTHYECKOTO  OXHUAAHHA, IPUBONUTH
59 IIPUMEpPBI TOTO, KaK MPUMEHSIETCS] MAaTEMaTHYeCKOe OKUIaHUE CIydyailHON
' BEIMYMHBI, HAaxXOIWTb MAaTeMAaTU4YECKOE OXUAAHME 110 JAHHOMY
pacnpeneneHuIo
53 NmeTs nipeacTaBieHue 0 3aKOHE OOJBIINX YHUCET
54 NMmets npeacTaBieHne 0 HOPMAJIIBHOM PAaCIpeIeIeHUN
6 I'eomerpus
OnepupoBarh MOHATHAMH: HWIMHIPUYECKas MOBEPXHOCTh, 0Opasyrolne
6.1 LWIMHIPUYECKON IOBEPXHOCTH, LWIMHIP, KOHHMYECKAs IOBEPXHOCTD,
’ oOpasyromue  KOHMYECKON  MOBEpPXHOCTH, KOHYC, cdepuyeckas
IIOBEPXHOCTH
6.2 Pacrnio3HaBarth Tena BparnieHus (LHIMHAP, KOHYC, cdepa U map)
6.3 OOBIICHATH CIOCOOBI MOTYYECHHUS TEJ BPAIICHUS
6.4 KnaccugumupoBars B3auMHOE pacroNokeHHe C(hepbl U IUIOCKOCTH
OnepupoBaTh MNOHATUAMM: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIApOBOM CIIOM, OCHOBAaHME IIAPOBOTO CJIOS, BBICOTA
IIapOBOTO CJIOS, IAPOBOI CEKTOP
6.6 Bbruncnsate 00beMbl W IUIOIIAAU TOBEPXHOCTEM Ten BpalleHHus,
' reOMETPUUYECKUX Tell C MPUMEHEHHEM (HopMyIl
OmnepupoBarh MOHATUSMHU: MHOTOI'PDAaHHHMK, BIIMCaHHbII B cdepy u
6.7 OINHUCAaHHBIN OKOJIO cdepbl, chepa, BIMCAHHAS B MHOTOI'PAHHUK WJIU TEJIO
BpalllCHUS
6.8 BBIUNCIIATE COOTHOLIEHHS MEX/Ty TUIOLIAIIMU TTOBEPXHOCTEH 1 0ObeMaMu
’ MOTOOHBIX TEJ
6.9 N300pakars u3ydaeMble (QUIypbl OT PyKH M C IMPUMEHEHHMEM IPOCTBIX
' YEpPTEKHBIX HHCTPYMEHTOB
BbinonHATh (BBIHOCHBIE) IUIOCKHME YEPTEXH U3 PUCYHKOB IPOCTHIX
6.10 00beMHBIX (QUryp: BHI CBepXy, COOKY, CHHU3Yy; CTPOMUTb CEUEHHS Tel
BpallleHUs
W3Bnekars, HMHTEPIPETHPOBaTh W NpeoOpa3oBbIBATE HHPOPMAIMIO O
6.11 IIPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MpeICTaBICHHYI Ha

YepTeKax U pUCYHKAX

44



6.12

[TpumeHsaTh TEOMETpHUeCKre (aKTHl JUISI PEIICHHS CTePEOMETPUYECKUX
3a1a4, MPEANoIaraloliuX HECKOJIbKO IIAroB pELICHUs, €CIU YCIOBUSA
NIPUMEHEHHUS 3aJ]aHbl B SBHOH (popme

6.13

OnepupoBarh NOHATHEM: BEKTOP B IIPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TB HCﬁCTBHﬂ CJIOKCHUA BeKTOpOB, BBIYUTAHUA BeKTOpOB nu
YMHOXKEHHSI BEKTOpa Ha YHUCIO, OOBSICHITH, KAaKUMH CBOWCTBAMHU OHHU
oOmagaroT

6.15

[TpumensTh MpaBUIIO Napasuieenunena Npy CI0KEHUU BEKTOPOB

6.16

OnepupoBarb NOHATUSAMHU: JEKAPTOBBI KOOPAHMHATHI B IIPOCTPAHCTBE,
BEKTOP, MOJyJIb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHUHATHI BEKTOPA, YIOJl
MEXIY BEKTOpaMH, CKaJIPHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U
KOMIUIAHAPHBIE BEKTOPbI

6.17

HaxonuTh cyMMy BEKTOpOB M INPOM3BEACHHE BEKTOpa Ha 4YMCJIO, YIol
MEXJy BEKTOpaMHM, CKaJSIpHOE MPOM3BEIECHHUE, PacKIIaAbIBaTh BEKTOP IO
JIBYM HEKOJJIMHEAPHBIM BEKTOpaM

6.18

BaHaBaTI) IJIOCKOCTb YPAaBHCHHEM B I[eKapTOBOfI CUCTCME KOOpAWHAT

6.19

Pemiars HpOCTefIHIPIG TCOMCTPHYCCKUC 3aJa41 Ha IPUMCHCHHUEC BECKTOPHO-
KOOPpAMHATHOI'O METOAa

6.20

Pemiars 3aJa4u Ha J0Ka3arCjIbCTBO MATEMATUYCCKHX OTHOIIICHUH U
HaXO0XIACHUC TCOMCTPHUYCCKHUX BCJIIMYHH I10 06pasuaM WKW aJIrOpuTMam,
MIPpUMCHAA HN3BCCTHBIC METObI npu pCeIICHUA CTaHAApTHBIX
MAaTEMaTUYCCKHUX 3a1a4d

6.21

[IpumensaTh mnpocTeilme mnporpaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBI ITPU PCHICHUHN CTCPCOMETPUICCKHUX 3a1a4

6.22

[IpuBonuTHE NpUMEpPBl MATEMAaTU4YECKUX 3aKOHOMEPHOCTEH B IIPUPOAE U
JKU3HU, PAaCIIO3HABATH IIPOSBICHUE 3AKOHOB IT€OMETPHUH B HCKYCCTBE

6.23

[IpuMeHsTh MONy4YeHHbIE 3HAHUS Ha MPaKTUKE: aHAJIU3UPOBaTh peajbHbIe
CUTYallUd ¥ IPUMEHSTh U3YUYCHHBIC TIOHSTHS B MPOIIECCE MOMCKA PEIICHUS
MareMaTH4ecku chopMynupoBaHHOM MPOOIEMbl, MOJIETUPOBATH peabHbIe
CUTyallul Ha S3bIKE T€OMETPHUHU, HCCIENOBAaTh MOCTPOEHHBIE MOJETU C
WCIOJIb30BaHUEM T€OMETPUUYECKUX TIOHATUN U TeOpeM, ammnapara ajareopsl,
pemarb ~ MpakTUYECKUE  3aJadd, CBSI3aHHBIE C  HAXOXKICHUEM
Te€OMETPUUYECKUX BEIUYUH

[IpoBepsiemble aneMeHTHI conepskanus (11 kiacc)

Kon

[TpoBepsieMblil SIEMEHT COJEPHKAHUS

Yucia ¥ BEIYMCIIEHUS

1.1

HaTypaJ'IBHI)IC U LECIbIC YHUCaA. HpI/ISHaKI/I JCIIMMOCTH TECJIbIX YUCCIT
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1.2 CrerieHb ¢ panmoHaIbHBIM MOKa3areneM. CBOMCTBA CTETICHH
1.3 Jlorapugm uncna. Jlecatuunbie U HaTypajabHbIE JOrapUpMBbI
2 VYpaBHEHHUsI 1 HEPABEHCTBA
2.1 [IpeobOpazoBanne BeIpAKEHHH, COAEPIKAITUX JTOTApU(MBI
29 IIpeoOpa3oBaHue BbIpaXEHUH, COAEpXKAIIUX CTENEHU C PALUOHAIBHBIM
’ [I0Ka3arejaemM
23 IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 [loka3arenbHbIE YpaBHEHMS U HEPABEHCTBA
2.5 Jlorapugmuyeckue ypaBHEHUs 1 HEPABEHCTBA
26 Cucrembl JMHENHBIX ypaBHEHHWH. PellleHHe NPUKIAIHBIX 331a4 C ITOMOIIBIO
' CUCTEMBI JINHEWHBIX YPaBHEHUN
2.7 Cucrembl U COBOKYITHOCTH pallMOHAJIbHBIX YPABHEHUI U HEPABEHCTB
)8 [IpumeHeHre ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHHIO MareMaTHuYeCKHX
' 3a]ja4 U 3ajia4 U3 passInyHbIX 00JIaCTel HayKH U PeasbHOM KU3HU
3 OyHKIMM U TpaduKH
Oynkuys. [epuonuueckue ¢QyHkiuu. ITpoMexyTKn MOHOTOHHOCTH (YHKIUH.
3.1 MakcuMyMbl 1 MUHUMYMBI QyHKIUH. HanOonpliee W HauMEHbIIEe 3HAYCHHE
(GYHKLIMHU Ha IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduKu
33 [TokazarenbHas U Jorapupmuueckas GyHKIUHN, UX CBOMCTBA U rpaduKu
34 Hcnonb3oBanue rpapukoB (QyHKIMA A7 pelleHUs ypaBHEHMH M JIHMHEHHBIX
' CHUCTEM
Hcnonb3oBanue rpapukoB GYHKUUH Ui UCCIENOBaHMUSA HPOLECCOB U
3.5 3aBUCUMOCTEH, KOTOpBhIE BO3ZHHUKAIOT MPHU PEIICHHH 3aad M3 JAPYTHX Y4eOHBIX
IIPEIMETOB U PEAJILHOU KU3HU
4 Hauana maremarndyeckoro aHaimsa
4.1 HenpepsiBHble QyHKIMH. MeToa HHTEpBaJIOB AJIs pelIeHUs] HEPABEHCTB
4.2 [TpousBoanas ¢pyHkuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICI TIPOU3BOAHOM
43 [Tpon3BoaHbIe 3MEeMEHTApHBIX (QYyHKIMNA. DOpMYsbl HAXOXKIIEHHUS HMPOU3BOAHOM
’ CYMMBI, TPOU3BENICHUS U YACTHOTO (DYHKIIHI
[IpuMeHeHne TPOW3BOMHONW K HCCIENOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTH W
4.4 sKcTpeMyMbl. HaxoxaeHne HanOombIero 1 HauMEHbIIEeTo 3HaYeHHsT (PyHKIIMK Ha
OTpE3Ke
4.5 [Ipumenenre MPOM3BOAHOM JIIE HAXOXKICHUS HAWIY4IlIero pelICHUS B
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OPUKIAAHBIX 33Jadax, MO ONpENeNeHHs CKOPOCTH TIpolecca, 3aJaHHOTO
dbopmynoi unu rpadguxkom

4.6

IlepBooOpasnas. Tabnuia nepBooOpa3HbIX

4.7

WuTterpa, ero reoMeTpudeckuil u pusnueckuii cMpici. Beruncnenue uHTerpana
o popmyne HriotoHa - Jleitbuuia

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

YucnoBble XapaKTEPUCTUKH CIyYalHBIX BEIMYMH: MaTeMAaTUYECKOE OKUAAHHE,
JUcCnepcuss W CTaHAAapTHOE  OTKIOHeHue.  llpumepsl  npumeHeHuUs
MaTeMaTH4ECKOTO OXKHMJAHUSA, B TOM YHUCIIE B 3a/1a4axX U3 ITOBCEIHEBHOM XXU3HHU.
Maremarudeckoe oxugaHue OMHAPHOW CIy4yailHOI BelMMYMHBI. MaremMaTHieckoe
OXHMJAHHE CyMMBl CIy4allHbIX BEJIMYMH. MareMarnueckoe OXUIAHHE U
JHCTIEPCUS TEOMETPUYECKOTO U OMHOMHUAIBHOTO pacIpeeseH A

52

3aKoH OONBIIMX YHCET U €r0 POJIb B HayKe, Mpupoje U odmiecTBe. BriOopouHsbIii
METOJI UCCIIeIOBAHNI

53

[Ipumepsl HEMpephIBHBIX ClAy4yailHBIX BenuuuH. [loHATHE O TUIOTHOCTH
pacnpeneneHus. 3ajayd, MPUBOJAIIME K HOPMaJbHOMY pacHpelesICHHUIO.
[ToHsiTHE 0 HOPMATFHOM pacTpeeTeHUH

I'eomerpus

6.1

[unuaapuyeckas MOBEPXHOCTb, 00pa3yIoNIie MWIHMHIPHUECKON MOBEPXHOCTH,
OCh IIWIMHAPUYECKOW moBepxHOCTH. LlwnuHap: ocHoBaHWs ©  OOKOBas
MOBEPXHOCTh, 00pa3yroias U 0Ch, IIIOMIAIb OOKOBOM 1 TOJTHON MOBEPXHOCTH

6.2

KoHuueckass MOBEPXHOCTh, OOpa3ylolIMe KOHUYECKOH IOBEPXHOCTH, OCh U
BEpIIMHA KOHMYECKOW TMOBEpXHOCTH. KOHyC: OCHOBaHME U  BepIIMHA,
oOpa3yromas U 0cCh, IUIOMIAb OOKOBOW W TIOJHOW TOBEPXHOCTU. YCEUCHHBIN
KOHYC: 00pasyIolllie U BhICOTA, OCHOBAaHHS U OOKOBasi MIOBEPXHOCTh

6.3

Chepa w mrap: ueHTp, paamyc, AUAMETpP, IUIOMAAb TOBEPXHOCTH C(ephl.
B3aumHoe pacnionoxkenue chepsl U MIOCKOCTH, KacareabHasl TNIOCKOCTh K cdepe,
I0maas chepol

6.4

1/1306pa>1(eHHe TCJI BpalllICHUA Ha IIJIOCKOCTH. P A3BCPTKa MUJIMHAPA U KOHYCa

6.5

KomOuHaiue Ten BpalleHHs W MHOTOTPAHHMKOB. MHOTOTPAaHHHK, OTHCAHHBIN
oKoJto cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHHK, HITU TEJIO BPAIICHHS

6.6

[Tonsitne 06 oO0beme. OCHOBHBIE CBOMCTBA 00bEMOB Tell. TeopemMa 00 oObeme
NPSMOYTOJIBHOIO MHapajuiesienunena M ciaeacTsus u3 Hee. OO0beM LWIMHApA,
koHyca. O0beM 1apa U mioma b chepbl

6.7

[Tomo6ueie Tema B mpocTtpancTBe. COOTHOMIGHUS MEXAY IUIOMIAASMU
MOBEPXHOCTEH, 00beMaMU MOJJOOHBIX Tell

6.8

Ceuenust nunuHApa (MapaieNnbHO UM NEPIEHIUKYISIPHO OCH), CEUEHHUS KOHyca
(mapasuieabHOE OCHOBAHUIO U MPOXOSILEE Yepe3 BEPIINHY), CEYEHUS 11apa

6.9

BCKTOp Ha IIJIOCKOCTH W B IIPOCTPaHCTBE. CnokeHHE W BBEIYUTAHUC BCKTOPOB.
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YMHOKEHHE BEKTOpa Ha 4UCIIO. Pa3nokeHne BEeKTopa 1o TPEM HEKOMIUIAHAPHBIM
BekropaM. IlpaBuno mnapamnenenunena. PemeHue 3amad, CBA3aHHBIX C
IIPUMEHEHNEM IIPABUJI ACHCTBUN C BEKTOPAMH

6.10

[IpsamoyronpHasg cuctema KOOpaMHAT B mpocTpaHcTBe. KoopauHarsl BeKTOpa.
[IpocTeiimme 3amauum B KOOpAMHAaTax. Yroil Mexay BekTopamu. CkansipHoe
MPOU3BEACHNE BEKTOPOB. BhIUnCIEHNE YITIOB MEXKYy NPSIMBIMUA U IUIOCKOCTSIMHU.
KoopanHarHo-BEKTOPHBIM METO/ MIPU PEILICHUH FEOMETPUUYECKUX 3a/1a4

JInst IpoBeICHUs €MHOTO TOCYIapCTBEHHOTO 3K3aMeHa 1Mo MareMaruke (nanee - EI'D mo
MaTeMaTHKe) MCIONb3yeTCs TepedueHb (KoaudukaTop) MpoBepseMbIX TpeOOBaHUN K pe3yibraTaM
OCBOCHHS OCHOBHOM 00pa30BaTeIbHON POTPaMMBI CPETHETO 00IIero 00pa30BaHUS U HIEMEHTOB

COACPIKAHMA.

[Ipu mnpoenenuun EI'D mno waremaruke 0a30BOTO YPOBHS W3 MEpeyHs

(xomuukaropa) BEIOUPAIOTCS MO3UIIUU, COOTBETCTBYIONIHNE (hefepatbHOi pabodell mporpamMmme
o MareMaruke (0a30BbIi YPOBEHB ).

[IpoBepsiembie Ha EI'D no maremarnke TpeOOBaHUS K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMBI CpeIHEro 0011ero 00pa3oBaHUs

Kon

[IpoBepsieMbie TpeOOBaHUS K MPEIMETHBIM PE3YJIbTaTaM OCBOCHUS

MIPOBEPSEMOT0 | OCHOBHOM 00pa30BaTeIbHON MPOTrpaMMBbl CPEIHETO OOIIETO 00pa30BaHUs

TpeOoBaHMS

1

Brnagenne wmeromamMu J0Ka3areiabCTB, AJITOPHUTMAaMU PEIICHUS 3aj1ad;
yMeHue (OpMyIMpoBaTh M ONEPUPOBATH IOHATHUSAMHU: OIPEICIICHUE,
aKCHoMa, TeopeMa, CJEJICTBHE, CBOMCTBO, IPH3HAK, OKA3aTEIIbCTBO,
paBHOCWIBHBIC (HOPMYIIMPOBKU; MPUMEHSTh UX; YyMEHHE (HOpMYINPOBATh
oOparHOe W TPOTHBOIIOJIIOKHOE YTBEP)KICHHE, MPHUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, HCIIOIB30BaTh METOJ MAaTeMaTHYECKOW  WHIYKIIHH;
MIPOBOMIUTH JIOKA3aTEIIbHBIC PACCYKIICHUS TPU PEIICHUH 3a]1a4, OICHUBATh
JOTHYECKYI0  TMPABWILHOCTh  PACCYXJICHUI, YMEHHE OIEPHPOBATH
MOHSITHSIMHA: MHOXECTBO, TIOAMHOXXECTBO, ONEPAllMU HAaJT MHOKECTBAMU;
YMEHHUE HCIIONI30BaTh TEOPETUKO-MHOKECTBCHHBIN anmapar it OACaHHUsI
peaNbHBIX MPOIECCOB U SBICHUI W MPU PEIICHUU 337ad, B TOM YHCIE U3
JIPYTUX Y4YeOHBIX MPEIMETOB; YMEHHE OICPUPOBATH MOHATHSAMHE: rpad,
CBSI3HBIN Tpad, AepeBo, UK, rpad Ha IIOCKOCTH; YMEHHE 3a/1aBaTh U
OINMUCHIBaTh Tpadbl Pa3TUUYHBIMU CIIOCOOAMH; WCIOJNB30BaTh Tpadbl MpU
pelIeHny 3a1a4y

YMeHue omnepupoBaTh MOHATHUSIMU: HATypalibHOE YMCIIO, IIeJI0€ YHCIIO,
CTEIEHb C IIEJIbIM MOKa3aTeeM, KOPEeHb HaTypaJIbHOW CTENEHHU, CTEIEHb C
palMoHaIbHBIM TOKa3aTelieM, CTENEeHb C JIEUCTBUTENLHBIM TOKa3aTeseM,
jJorapuM dYHCIA, CHHYC, KOCHHYC M TaHT€HC ITPOM3BOJIBHOTO 4YHCIIA,
OCTaToK MO MOAYJI0, PAIMOHAILHOE YHCIO0, UPPALUOHAIBLHOE 4YHUCIIO,
MHOXECTBAa HATypajbHBIX, IIEJbIX, pPalMOHAJIbHBIX, JEUCTBUTEIbHBIX
YHUCeN; YMEHUE UCIOJIb30BaTh MPU3HAKH JACIIMMOCTH, HAUMEHBIITUN 00N
JENUTENIb W HaWMEHbIee oOIIee KpaTHoe, airoputMm EBkimma mpwu
pelIeHuN 3aja4; 3HAKOMCTBO C Pa3IM4YHBIMU MO3UIUOHHBIMU CHCTEMaMH
CUMCIICHHUS, YMCHHE BBITIOIHATH BHIYUCIICHUE 3HAYCHUI U TTpeoOpa30BaHUs
BBIPDOXEHHUM CO CTENEeHsAMU U Jorapudmamu, mpeodOpa3zoBaHUsl TPOOHO-
pallMOHAJIBHBIX ~ BBIPQXXCHUW; yMEHUE  ONEPUpPOBATH  MOHATUSIMU:
MOCJIEI0BATEIbHOCTh, apU(pMETHYECKasi MPOrpPeccusi, TeoMeTpUYecKas
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nporpeccus, OeCKOHEYHO yObIBarolass TIeoMeTpudecKas IpOTrpecCHs;
yMEHHUE 3aJlaBaTh IOCIEIOBATEIILHOCTH, B TOM 4YHCJIE C IOMOIIbIO
PEKYppPEHTHBIX (pOpMyYIT; YMEHHE ONEpUpOBATh MOHATHAMHU: KOMIUIEKCHOE
YHUCIO0, COMNpPSDKEHHbIE KOMIUIEKCHBIE 4YMCIa, MOAYJIb UM apryMeHT
KOMIUIEKCHOTO  4Hcia, ¢GopmMa  3alMCH  KOMIUIGKCHBIX  YHCell
(reomeTpuyeckas, TpPUTOHOMETpUYECKass U anreOpandeckas); yMeThb
MIPOU3BOJUTE ApUPMETUIECKUE JCHCTBUSI C KOMIUIEKCHBIMH YHCIAMU;
IIPUBOIUTH MPUMEPHI UCIOIB30BAHUS KOMIIJIEKCHBIX YHUCENl; ONEepUpOBATh
NOHATHSIMM: Marpuma 2 X 2 u 3 X 3, onpeaenurenb MarTpuUlbl,
reOMETPUUYECKUI CMBICIT ONPEAeTUTEN]

YMeHHe oOmnepupoBaTh IOHATUAMM: paLMOHAIbHBIE, WUPPALMOHAJIBHBIC,
MOKa3aTeNIbHbIe, CTENEHHbIE, JIOrapupMUUYECKUEe, TPUTOHOMETPUUYECKUE
YPaBHEHUS M HEPABEHCTBA, HX CHUCTEMBI; YMEHHE OIIEpUPOBATH
MOHATUSIMU: TOXJIECTBO, TOXJECTBEHHOE IpeoOpa3oBaHUE, YpaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPaBHEHMM U HEPABEHCTB, PaBHOCWIBHOCTb
YpaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHE pEIIaTh ypaBHEHUS,
HEPAaBEHCTBA U CHUCTEMBbI C IIOMOIUBIO PA3JIMYHBIX IIPUEMOB; pELIAThH
YpaBHCHHUA, HCPAaBCHCTBA W CHCTEMblI C IapaMC€TpoOM; IMPUMCHATDH
YPaBHEHUS, HEPABEHCTBA, UX CUCTEMBI Ul PELICHUS MaTeMaTU4YeCKUX
3a]1a4u ¥ 3a7a4 U3 pa3IM4yHbIX 00JacTei HayKUu U peaibHOM JKU3HU

YMenue omnepupoBaTh MNOHATUAMM: (QYHKIMS, YETHOCTb (YHKIIUH,
NEPUOUYHOCTh (DYHKIIMH, OrPAaHUYEHHOCTh (YHKIHMH, MOHOTOHHOCTB
GyHKIMH, 3KCTpeMyM (yHKIUHM, HauOonblllee U HaUMEHbIEe 3HAUCHUs
(GyHKIMU Ha MPOMEXYTKe, HempepblBHAsA (YHKLUS, aCUMITOTHI rpaduka
GbyHKIMM, TepBas U BTOpas MPOU3BOAHAS (DYHKIUU, T€OMETPUUYECKUN U
¢u3nueckuii CMBICT TPOM3BOAHOM, MepBOOOpa3HasA, ONpeIeTIeHHBIN
UHTETpajl; yMEHUE HaxOAWTh AaCUMITOTHI rpaduka (QYHKIMH;, yMEHHE
BBIYUCIISATH IPOU3BOIHBIE CyMMBI, IPOM3BEACHUS, YACTHOTO ¥ KOMIIO3ULIUU
GYHKIMM, HAaXOOUTh YpaBHEHHME KacaTellbHOM K Trpauky QyHKIUM;
YMEHHE HaxOOUTh IPOU3BOJHBIC D3JEMEHTApHBIX (YHKIUM;, yMeHue
UCIOb30BaTh MPOM3BOIHYIO JUIsl HCCIENOBaHUA (QYHKIMHA, HAaXOAUTh
HauOoJbIIMe M HaWMEHbIIWE 3HAYeHHs (YHKUMH; CTPOUTH TIpaduKu
MHOTOWIEHOB C HCIOJIB30BAaHMEM almnapara MaTeMaTHYeCKOro aHaJln3a;
IIPUMEHATHh IPOU3BOAHYIO JJIi HAaXOXJIECHHS HAWIY4YIIEro pelIeHHs B
MPUKIAIHBIX, B TOM YHCIE COIMAIbHO-3KOHOMHUYECKUX M (HU3MUECKHUX
3ajja4ax; HaXOAWUTh IUIOAAW U O00beMbl (PUTYp C MOMOIIBI0 HMHTErpaia;
MPUBOAMTH TMPUMEPHl MaTEeMAaTHYECKOTO MOEIMPOBAHUS C IOMOIIBIO
muddepeHnnanbHbIX YpaBHEHUH

YMeHue onepupoBaTh NOHATUAMU: rpaduk GyHKUUHU, oOpaTHas QyHKIH,
KOMMO3UIMs (PyHKIMH, JMHEWHas G(yHKIWA, KBaaparuyHas (QyHKIHS,
panoHanbHas (QYHKIUS, CTENeHHas (yHKIMSA, TPUTOHOMETPUYECKHE
(GbyHKIIMHA, OOpaTHBIE TPUTOHOMETPUUYECKUE (PYHKIMH, TOKa3zaTelabHas H
norapupmuueckass (yHKIUH; YMEHHE CTPOUTh TIpaduKu H3yuYeHHBIX
(yHKIIMH, BBITIONHATH MpeoOpa3oBaHus rpadukoB GyHKITUH, UCTIOIB30BaTh
rpaduKu JUTsE U3yYeHHsI TIPOIIECCOB M 3aBUCUMOCTEH, MPH PELICHUN 33134
U3 IpyruxX y4eOHBIX TPEJMETOB W 3a/1ad U3 PeajbHOH JKU3HHU; BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTH MEX]ly BEJIMYMHAMU; UCIIOIb30BaTh CBOWCTBA U
rpaduKu QYHKIUH Ui pElIeHHs ypaBHEHHW, HEPaBEHCTB W 3a/1ad C
napamMeTpamMi; H300paxkaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
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pELIEeHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBbIE 3aJadyd pa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, AOJIM M YacTH, Ha JBW)KEHHE, paboTy, CTOMMOCTh TOBApOB U
YCIIyI, HaJIOTH, 3aJlaud U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
(¢uHaHCAMM); COCTaBIATh BBIPAKECHUS, YPABHEHUS, HEPABEHCTBA M HX
CHCTEMBl IO YCIIOBHMIO 3a/laud, MCCJIEJOBaTh IIOJ[yYEHHOE pELICHHE U
OLIEHUBATh IPaBIONOJOOHOCTh pE3YyNbTaToB;, YMEHHE MOJIEIUPOBATH
peanbHble CUTyallMd Ha SI3bIKE MaT€MaTHKH; COCTAaBJISTh BbIPAKEHMUS,
YPaBHEHUs, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 3a/1a4l, UCCIIE0BATh
IIOCTPOEHHBIE ~ MOJEIM C  HCIONb30BAaHUEM  ammapara  aiureopsl,
UHTEPIPETUPOBATH [TOJyUYEHHBIN PE3YIIbTaT

YMeHHue omepupoBaTh MOHATHSAMH: CpelHee apupMeTHYeCKoe, MeIHaHa,
HauOoJbIllee U HAMMEHbBIIIEe 3HAYCHUS, pa3Max, AUCIIEPCUs, CTaHIapTHOE
OTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE W3BJIEKAaTh, MHTEPIPETUPOBATH
nH(popmaImio, MpeACTaBICHHYIO B TabauIax, Ha AUarpaMMax, rpadukax,
OTpaXarollyl0 CBOMCTBA peajbHBIX MPOLECCOB U SBICHUMN; MPEICTABIAThH
uHbOpMAIMI0O € TOMOMIbIO TaOMMII M  JWarpaMM; HCCIeI0BaTh
CTaTUCTUYECKUE JaHHBIC, B TOM YHCIE C TPUMEHEHUEM TrpaduuecKux
METOJIOB W JIEKTPOHHBIX CPEICTB; TpadUUeCKH UCCIIEIOBATh COBMECTHBIC
HAOIIOIEHNS C TIOMOIIBIO0 TUarpaMM pacCEeMBaHUS U THHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATUSMH: CIYyYaWHBIA OIBIT U CIy4aiHOE
COOBITHE, BEPOSATHOCTh CIY4YalHOIO COOBITUS; YMEHHME BBIUUCIATH
BEPOSTHOCTh C MHCIOJb30BAaHUEM TIpaUUECKUX METOM0B; TNPHUMEHSTh
(GopMynBl CIIOXKEHHS M YMHOXEHHUs BEpOATHOCTEH, (hOopMylly MOIHOMN
BepOSATHOCTH, (opmyny bepHyminn, komOuHaropHble (aKThl U (OPMYIIHI;
OLIEHMBATh BEPOSTHOCTH PEAJbHBIX COOBITHH; YMEHHE OIEpUPOBATH
MOHATHSMM:  ClIydaiiHas BEJIMYMHA, pAaclpeAesieHUE BEPOATHOCTEM,
MaTeMaTH4eCKOe OXHMJIAaHUE, IUCHEPCHA W CTaHJapTHOE OTKJIOHEHHE
CllyyailHOH  BENMYMHBI, (QYHKIMM paclpedeNeHus U  IJIOTHOCTH
PaBHOMEPHOTO, IIOKA3aTE€IbHOTO U HOPMAJIBHOTO PACIpPENEICHUN; YMEHHE
HCIIOJIb30BaTh CBOMCTBA M3YyUEHHBIX pACIpeAeieHUI A pelleHus 3a1au;
3HAKOMCTBO C MOHATHAMU: 3aKOH OOJBIIMX YHUCEI, METO/bl BEIOOPOYHBIX
UCCIIENOBAHUN; YMEHHE NPUBOAMUTH IPUMEPHI MPOSABICHUS 3aKOHA
OONBIIMX 4YHMCET B MNPHUPOJAHBIX M OOINECTBEHHBIX SBICHHSX; YMEHHE
ONepUpOBaTh NOHATHUSMHU: COYETAHUE, NEPECTAHOBKA, YHUCIO COYETAHUH,
YUCIO  IepecTaHoBOK; OuHOM  HbploTOHa;  yMeHHe  IPUMEHSTH
KOMOMHATOpHBIE (aKThl U PACCYKICHHUS ISl PELICHMs 33a/1a4; OLIEHHBATh
BEPOSATHOCTH pEeabHbIX COOBITUH; COCTaBIATh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MTOyUYEHHBIH PE3ybTaT

YMeHue omnepupoBarh IMOHSATUSMH: TOYKA, TNpsiMasi, IUJIOCKOCTh,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIJIa, IUIOCKUH yroi, AByTpaHHBIN
YIOJI, TPEXTPAHHBIN Yrojl, CKpEUIMBAIOIIUECS MPsIMbIe, MapajIeIbHOCTh U
MEPIEeHIUKYIIPHOCTh MPSMBIX U IUIOCKOCTEH, YroJ MEXAy NPSMBIMH,
YroJl MEXJIy HpsMOM M TUIOCKOCTBIO, YTOJd MEXAY IJIOCKOCTSIMH,
paccTosiHue OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE MEXAY HPSIMbBIMHU,
pacCTOSIHME MEXIY IUJIOCKOCTSIMHU; YMEHHUE HCIOJIb30BaTh IMPHU PEIICHUU
3aja4 M3y4eHHble (aKThl U TEOPEMbl IUIAHUMETPHH; YMEHUE OIICHHBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIET0 MHPA; CTPOUTh MareMaThuyecKue
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MOoACIn C TIIOMOIIBIO TCOMETPUUCCKUX MOHATAN U BCJIMYHMH, pEUIaThb
CBA3aHHBIC C HUMH MTPAKTUYCCKUEC 3a1a41

10

YMeHue omnepupoBaTh MOHATHSIMH: IUIOMIAAb (GUTYpH, 00beM (UTYPBI,
MHOTI'OI'paHHUK, HpaBHJ’IBHBIfI MHOI'OI'paHHHK, CCYCHHUC MHOI'Or'paHHHUKA,
Ky0, mapamienenumnen, npusMa, NUpaMuiga, QuUrypa M TOBEPXHOCTh
BpalieHus, IWIMHIP, KOHYC, mmap, cdepa, miomanb c@epsl, MIONIAIb
MOBEPXHOCTH MHUPAMUAbI, MPHU3MBI, KOHyCa, LWIMHIpa, O00beM Kyoa,
MIpAMOYTOJIBHOI'O0 IapauiCiICliuncaa, IHIHUpaMyuabl, IIPHU3MbI, OUIXMHOpPA,
KOHyCa, Ilapa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyCa W IIWIMHIPA,
napajuielbHble OCH WM OCHOBAHWIO, CEYCHHE IIapa, IUIOCKOCTb,
Kacaromasics cdeppl, UWIMHIApA, KOHYCa; YMEHHE CTPOUTH CEUYCHHE
MHOTOTPaHHUKA, M300pa)kaTb MHOTOTPAHHUKH, (DUTYpHl U MOBEPXHOCTU
BpAIlICHHUs, UX CEYCHUS, B TOM YHCIIE C MOMOIIBIO AJIEKTPOHHBIX CPENCTB;
yYMEHHE NPUMEHATh CBOWCTBA I€OMETPHUYECKUX (UTYpP, CAMOCTOSTEIBHO
(dbopMynHpOBaTh OMpeAeNeHUs H3y4aeMbIX (QUryp, BBIIBUTATh THIIOTE3bI O
CBOMCTBax W IMpHU3HAKaX TI'€OMETPUYECKUX (GUTYyp, OOOCHOBBIBATH WU
OMpoBeprarb WX, YyMEHHE MPOBOAUTH Kiaccupukanuioo GuUryp mo
Pa3JIMYHBIM IIPU3HAKAaM, BBIIIOJIHATH H€O6XO}II/IMI>IC JOIIOJITHUTCIIBHBIC
MOCTPOCHUS

11

YMeHue omnepupoBaTh TOHATHUSAMU: JBUKEHHE B  IPOCTPAHCTBE,
napauIelIbHBIA TIEPEHOC, CHMMETPHS Ha TUIOCKOCTH M B TIPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHue MMOm00UsA, TOAOOHBIE (UTYPBI, yMEHHE
pacro3HaBaTh PaBHBIC M IOJOOHBIC (UTYpHI, B TOM YHCIIC B TPHPOJE,
HCKYCCTBE, apXUTEKTYypE; UCIIOIB30BaTh FEOMETPUUECKHUE OTHOIICHUS TIPU
pEIICHUN 3aJ1a4; HAXOJHWTh TCOMETPHUYCCKHE BEIMYUHBI (IJIMHA, YTOJ,
I0MIa/lb, 00BEM) MPHU PEUICHUH 33/1a4 U3 JPYTUX YYeOHBIX MPEIMETOB U
W3 peajbHOW JKU3HW, YMCHHE BBIYUCIIATH TCOMETPHUYCCKHE BCITMYUHBI
(nmuHa, yromn, mMiom@Ab, 00BbEM, IUIOMIA[b MOBEPXHOCTH), HCIIONIb3YS
M3ydeHHbIe (OPMYJIBI M METOIBI, B TOM YHCJIC: IUIONaJb MOBEPXHOCTH
MUPAMUJIBI, TIPU3MBI, KOHYCa, IMIMHIpA, TUIOManb chepsl; oObeM Kyoda,
MPSIMOYTOJIBHOTO  MapaJIeNIeNnIea, MMHPaAMUIBI, TPH3MBI, ITHIHHJIPA,
KOHYCa, 11apa; YMEHHE HaXOIUTh OTHOIIEHUE 00bEMOB OAOOHBIX PUTYD

12

YMeHue onepupoBaTh MOHATHSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOpIWHAT,
BEKTOp, KOOPAMHATHI TOUKH, KOOPIMHATHI BEKTOpA, CymMMa BEKTOPOB,
MPOU3BEICHUE BEKTOpa Ha YHWCIO, PAa3IOKEHHWE BEKTOpa Mo Oaswucy,
CKaJSIPHOE TPOU3BENCHHE, BEKTOPHOE TNPOU3BEIACHHE, YTOd MEeXAy
BEKTOpaMU; YMEHHUE HCIOJb30BaTh BEKTOPHBIM M KOOPAWHATHBIM METO.
JUIS peIlieHus] TeOMETPUUECKUX 3a/1ad U 3ajay IPYTUuX yueOHBIX MPEeIMETOB
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YMenue BoIOMpaTh MOAXOASIIUN METOJ AJIS PEeUICHUs 3a/1a4M; TOHUMaHHe
3HAYMMOCTH MAareMaTHKd B HW3yYEHUU NPHUPOIHBIX M OOIIECTBEHHBIX
MPOLECCOB M SABJICHUI; YyMEHHE paclo3HaBaTh NPOSBICHHE 3aKOHOB
MaTeMaTHKU B MUCKYCCTBE, YMEHUE NMPUBOAUTH MPUMEPHI MaTeMaTUyeCKUX
OTKPBITUH POCCUUCKOW U MUPOBOM MareMaTU4eCKON HAyKU

[Iepedensb 3meMEHTOB CoAepKaHus, MpoBepsieMbIx Ha EI'D
10 MaTeMAaTUKe




Kon

[IpoBepsiemMblil SIEMEHT COAEPHKAHUS

Yucia U BEIYMCIIEHUS

1.1

HaTypaJILHBIe U LCIBbIC YHUCIA. HpI/ISHaKI/I JCIINMOCTH HICJIbIX YUCECIT

1.2 Pammonaneubie uncna. OOBIKHOBEHHBIE M JECATUYHBIE APOOH, TMPOICHTHI,
0eCKOHEUHBIEC IEPUOHUECKUE IPOOH
1.3 Apudmernaeckuit KOPEHb HaTypaJIbHOU CTEIICHMU. HeiicTBus c
apu(MeTnyecKUMU KOPHSAMU HAaTypajJbHON CTEeHH
1.4 Crenenp ¢ uenbiM mokazareneMm. CTeneHb C palMOHAIBHBIM IOKa3aTelieM.
CBoiicTBa cTeneHu
1.5 CuHyc, KOCHMHYC M TaHI€HC 4YHCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTaHTeHC YUCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. JlecsTuaHble U HaTypasibHbIE JOTapU(MBI
1.7 JlelicTBuTenbHbIE 4YMCIa. ApuUdMETHUECKHE OINepaluu C JAeHCTBUTEIbHBIMU
yucnamu. [lpuOnmkeHHble BBIYUCIICHUS, IMpaBWIa OKPYIJIEHUS, MPHUKUAKA U
OLIEHKA pe3ynbTaTa BBIYUCICHUN
1.8 [IpeoOpaszoBaHue BeIpaKCHUN
1.9 Komruiekchsle yncia
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie u 1poOHO-paIIOHAIEHBIC YPAaBHEHUS
2.2 HppanmoHnaibHble ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHUS
2.4 [TokazarenbHble U JTorapuPMUIECKHE YPaBHEHUS
2.5 Llenpie 1 1poOHO-palIMOHATILHBIC HEPABEHCTBA
2.6 HppannonanbHbie HEPaBEHCTBA
2.7 [TokazatenbHble U JorapudmMUIecKre HEPaBeHCTBA
2.8 Tpuronomerpuyeckre HepaBeHCTBA
2.9 Cucrembl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHus, HEPABEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 |Marpuua cuctemsl JIMHEHHBIX ypaBHEeHUHN. OnpenenuTesb MaTpULlbl
3 OyHKIMH U TpaduKH
3.1 Oynkims, crnocoOsl 3amanus yHKuun. ['paduk QyHkmmm. B3aumao oOparHbie

¢bynkuuu. YetHsle 1 HeueTHbIe QyHKIMU. [lepuognueckue GyHKIMH
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3.2 OOnacte ompeneneHuss U MHOXKECTBO 3HaueHWWd QyHkimu. Hymm QyHKImH.
[IpomexxyTku 3HAKOMOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKLHUH.
MakcuMyMbl 1 MUHUMYMBI (QyHKIUH. HanOonpliee W HauMEHbIIEEe 3HAYCHHE
(GYHKLIMHU Ha IPOMEXYTKE

33 Crenennas (yHKUMS C HaTypaJbHbIM M IIeJIbIM IOKa3areneM. Ee cBoiicTBa u
rpaduk. CBoiicTBa U rpaguK KOpHS n-0if cTeneHu

34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U rpauKu

3.5 [TokazarenbHas u morapudmudeckas GyHKIIUHA, UX CBOMCTBA U rpaduKu

3.6 Toukn paspeiBa. AcumnrTorel TpadukoB ¢yHkiuid. CpoiicTBa (QYHKIUH,
HENPEPBIBHBIX HA OTPE3KE

3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aaHUs TIOCTIEIOBATEILHOCTEH

3.8 ApudmeTtnueckass U reomerpuueckas nporpeccur. @Popmyna  CIOXKHBIX
MIPOLICHTOB

4 Hauana maremarndeckoro aHajinsa

4.1 ITpousBoanas ¢pynkuuu. [Ipon3BoiHbIe AIEMEHTAPHBIX (GYHKIUI

4.2 [IpuMeHeHHe TPOU3BOAHOW K MCCIENOBAaHUIO (DYHKIMHA HAa MOHOTOHHOCTb H
sKcTpeMyMbl. HaxoxieHne HanOombIero 1 HauMEHbIIEro 3HaueHHsl PyHKIMK Ha
OTpe3Ke

4.3 [TepBooOpasnas. MuTerpan

5 MHoxecTBa U JIOTHKA
5.1 MHoxecTBo, onepanuu HaJ MHOXecTBaMU. [lnarpammsl Ditiepa - Benna
5.2 Jloruka

6 BeposgTtHoCTh U cTatucTHKa

6.1 OnucarenpHast CTaTUCTHKA

6.2 BeposaraocTs

6.3 Kombunaropuka

7 I'eomerpus

7.1 @urypsl Ha IJIOCKOCTH

7.2 [IpsiMble ¥ TNIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKH

7.4 Tena v MoBEpXHOCTU BpaIlCHUS

7.5 Koopaunars! 1 BEKTOpPBI
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Coneprxanue ooyuenus B 10 kimacce.

I'pad, cBs3ubiif Tpad, nmytu B rpade: nukisl U nenu. CTeneHb (BaJ€HTHOCTb) BEPIIMHBI.
I'padel Ha mmockocTH. JlepeBbs.

CrnyualiHble AKCHEpUMEHTHI (OMBITHI) M Ciy4ailHble COOBITHSA. DJeMEHTAapHbIE COOBITHS
(ucxozpl). BeposTHOCTH citydaifHOro coObITHS. BIM30CTh YacTOTHI U BEPOATHOCTU COOBITHH.
CrnyuaiiHble ONBITHI C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMHU.

Omnepanyu HaJx COOBITHSIMM: NepecedeHue, OObeIHMHEHUE, MPOTUBOMOIOKHBIE COOBITHS.
Huarpammsl Jitnepa. DopMysa coKeHUsT BEPOSATHOCTEM.

VYcioBHAsE BEPOSATHOCTb. YMHOXKEHUE BEPOATHOCTEH. JlepeBO CIy4allHOIO KCIIEPUMEHTA.
®dopmyna nomHOM BepositHocTH. Dopmyna baiieca. HezaBucumbie coObITHS.

bunapHblii ciay4aiiHbelid ONBIT (MCHIBITAHKUE), yCIleX W Heyaaya. He3aBucuUMbIE MCTIBITAHUA.
Cepusi He3aBUCHMBIX HCHBITaHUN A0 mepBoro ycmexa. llepecranoBku u (akropuan. Ywucio
coueranuii. Tpeyronapauk [lackans. ®opmyna 6uHoma HetoToHa.

Cepusi HeszaBUCHMBbIX HcnbiTaHUM bepHymnu. CroyuaiiHblii  BBIOOpD U3  KOHEUHOM
COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. PacnpeneneHue BeposiTHOCTeW. Jlumarpamma pacrnpeneneHus.
Onepauun Hajg ciaydyallHBIMHM BEJIMYMHAMM. buHapHas ciydaiiHas BenuuuHa. IIpumepsl
pacnpeziesieHui, B TOM YUCJIe TEOMETPUYECKOe U OMHOMHAJIBHOE.

CoBMmecTHOE pacnpeneneHue [BYX CIydalHbBIX BeJW4YMH. Hes3aBucuMble cilydaliHble
BEJIMUMHBI.

Maremarnueckoe OXHJIAHUE CcIOydyallHOW BenuuuHbl (pacmpeneneHus). [Ipumepsr
MIPUMEHEHHUS MaTeMaTH4eCKOro OXKUIaHus (CTpaxoBaHue, JoTepes). Maremarnyeckoe OKuJaHue
OMHApHOM cilydyalfHOM BeTMUYMHBI. MaTeMaTh4ecKoe OXKHJIAaHHUE CYMMbl CIy4YaiHbBIX BEJTUYMH.
Maremarndeckoe 0XH1aHue TeOMETPUUECKOT0 U OMHOMHUAILHOTO paclpeieIeHHH.

Jluciepcuss M CTaHJApPTHOE OTKJIOHEHHME CIIyd4allHOM BEIMYMHBI (pacHpenesIeHus).
Jucnepcusi OMHApHOW CIy4allHOW BEJIMYMHBI. MaremarndecKkoe OXXKHJIaHWE TMPOU3BEICHUS U
JUCTIEPCUsl CyMMBI HE3aBUCUMBIX CIIy4aiHbIX BEIWUYUH. JlUcniepcust U CTaHJApTHOE OTKIIOHEHHE
OMHOMHMAIIBHOTO pacnpeaeneHus. Jlucnepcuss U CTaHAAPTHOE OTKIOHEHHWE TeOMETPHYECKOTro
pacnpeneneHus.";

Jlst IpoBeNIeHNs €IMHOTO TOCYIApCTBEHHOTO dK3aMeHa 1o Maremaruke (manee - EI'D mo
MareMaruke) UCIOb3yeTcs epedeHb (Koau(puKaTop) NpoBepseMbIX TpeOOBaHUH K pe3ylbTaramMm
OCBOEHHS OCHOBHOM 00pa30BaTeIbHON MPOrpaMMBbl CpelHero o01ero o0pa3oBaHUsI U AIEMEHTOB
COJEPIKAHMUSL.

[IpoBepsiembie Ha EI'D mo maremaruke TpeOOBaHHS K pe3ylbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrpaMMbl CpeTHEro 00IIero 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
TIPOBEPSAEMOTO | OCHOBHOM 00pa30BaTEIIbHOM MPOTPAMMBI CPETHETO 00IIero 00pa3oBaHuUs
TpebOBaHMs

1 Bnagenue weromamu J0Ka3areiabCTB, aJTOPUTMaMU pEIIEHUs 3ajad;
yMeHue (GOopMyIUpOBaTh U ONEPUPOBATh MOHATHSAMM: OIpEeSCHHE,
aKCUOMa, TEeOopeMa, CIEICTBUE, CBOWCTBO, IPHU3HAK, JOKa3aTeiabCTBO,
paBHOCUIIbHBIE (DOPMYIMPOBKU; NPUMEHSTh UX; YMEHHE (HOpMYJIHpOBaTh
oOpaTrHO€ U MPOTHUBOIOJIOKHOE YTBEP)KICHHE, MPHUBOAUTH NPUMEPHl U
KOHTPIIPUMEPBI, HCIIOIb30BATh METOJ] MAaTeMaTHYeCKOW HMHIYKIHH;
MIPOBOJIUTH JI0KA3aTeJIbHbIE PACCYKJIEHUS MPU PELICHUH 3a]a4, OLEHUBATh
JIOTUYECKYI0  IPAaBWIBHOCTb  PAacCyKICHMI; YMEHHE  OIEpUPOBATh
MOHSTUSIMH: MHOXECTBO, MOAMHOXECTBO, ONEpPAllMU HaJ MHOXKECTBAMU;
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YMEHHUE UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar Juisi ONMCAHUS
peanbHbIX MPOLIECCOB U ABJIEHUHN U NPU PEIIECHUU 3aJad, B TOM YHCIIE U3
IpyTUX Y4eOHBIX NPEAMETOB; YMEHHME OIEepUpOBaTh MOHATUAMU: Tpad,
CBsI3HBIN Tpad, nepeBo, IMKI, Ipad Ha MIOCKOCTH; YMEHHUE 3a7aBaTh U
ONMUCHIBATh Tpadbl Pa3TUYHBIMU CIIOCOOAMH; MCIONB30BaTh Tpadsl MpU
pelIeHny 3a1a4y

YMeHue onepupoBaTh NOHATHUSMHU: HATypaJbHOE YHUCIO, LIEJIOE YHCIIO,
CTEINEHb C LIEJBIM MOKa3aTesleM, KOPEeHb HaTypajbHOW CTENEHU, CTEIEHb C
palMOHAIbHBIM II0KA3aTeNIEM, CTENEHb C JIEHCTBUTENBHBIM I0Ka3aTeseM,
jJorapudm uucia, CHUHYC, KOCHMHYC M TAaHI€HC MPOM3BOJILHOTO YHCIA,
OCTAaTOK II0 MOIYJIO, PAalMOHAJIBHOE YHCIO, HPPAalMOHAJIbHOE YHUCIIO,
MHO>KECTBA HATypaJibHBIX, IEJIbIX, pPAalMOHAIbHbBIX, JIEHCTBUTEIbHBIX
qHces; YMEHHE UCIIOIb30BaTh PU3HAKU JIETUMOCTH, HAUMEHBIINN 00N
JeNUTeNb U HauMeHbllee ofliee KparHoe, anroput™m EBkiauaa npu
pelIeHnN 3a7a4; 3HAKOMCTBO C Pa3jIMYHbIMHM NO3ULHUOHHBIMH CHUCTEMaMHU
CUMCJICHHSI; YMEHHUE BBIMOIHSTH BHIYMCIIEHUE 3HAYEHUN U MTPeoOpa3oBaHus
BBIpQ)XEHUI €O CTENEeHsMHU U Jorapudmamu, npeodpazoBaHus APOOHO-
palMoHAaJIbHBIX  BBIPQKEHUH; yMEHUE  ONEpPUpPOBaTh  MOHATHSIMMU:
MIOCIIEIOBATENIBHOCTD, apu(MeTHYecKasi TMporpeccusi, TIeoMeTpudecKas
nporpeccus, OeCKOHEYHO YyObIBalollasi TIeoMeTpuYecKas IpOrpeccHs;
YMEHHE 3a/laBaThb IIOCJENOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOILIBIO
PEKYpPPEHTHBIX (OpPMYI; YMEHUE ONEPUPOBATH MOHATHUSAMH: KOMILIEKCHOE
YHCJIO, COIPSDKEHHBIE KOMIUIEKCHBIE UHWCIA, MOIYJAb U apryMeHT
KOMILJIEKCHOTO ~ 4Yucia,  (opmMa  3alucu  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUUYECKass U anreOpandeckas); yMeThb
MIPOU3BOAMUTH apuMeTndecKkue JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
IIPUBOAMTH IPUMEPBI UCIOJIb30BAHUS KOMIUIEKCHBIX YMCEJl; ONEPUpPOBATH
NOHATHSIMM: Marpuna 2 X 2 u 3 X 3, onpeaenurenb MarTpullbl,
reOMETPUYECKUN CMBICI OIIPENEITUTENSA

YMeHue onepupoBarb MOHATUAMH: pPalUMOHAJIbHBIC, WPPalUOHAJIbHbIE,
MoKa3aTeNlbHble, CTENEHHbIEe, JOorapupMUUYecKue, TPUTOHOMETPUUYECKUE
YpaBHEHUSI M HEPABEHCTBA, WX CHUCTEMbBI; YMEHHE OIEPUPOBATH
MOHSATUSMH: TOXICCTBO, TOXKICCTBEHHOE TpPeoOpa3oBaHUE, ypaBHEHUE,
HEpPAaBEHCTBO, CUCTEMA YPABHEHUHM U HEPABEHCTB, PABHOCHIIBHOCTH
YpaBHEHUH, HEPABEHCTB W CHCTEM; YMEHHE pEIIaTh ypaBHEHUS,
HEPAaBEHCTBA M CHUCTEMBI C IIOMOILIBIO PA3IUYHBIX IPUEMOB; peELIaTh
ypaBHeHI/ISI, HepaBeHCTBa U CHUCTEMBI C napaMeTpOM; HpI/IMeHSITB
YpaBHEHMS, HEPABEHCTBA, MX CHUCTEMBI JUISl PELICHUS MaTEMaTUYECKUX
3a/1a4 1 3a/1a4 U3 Pa3IuIHBIX 00IaCTe HAYKW U PEATbHON KU3HH

YMeHrne OmnepupoBaTh TOHSATHSAMH: (DYyHKIHS, HYETHOCTh (QYHKIIHH,
NEPUOMYHOCTh (DYHKIIMH, OrPaHUYEHHOCTh (YHKIHWH, MOHOTOHHOCTB
GbyHKIMH, IKCTpeMyM (DyHKIMH, HAauOOJblliee M HAWMMEHbBIIEE 3HAYCHUS
(GYHKIMU Ha MPOMEXYTKE, HempepbiBHAsA (YHKLUS, aCUMITOTHI rpaduka
GbyHKIMM, TIepBasi ¥ BTOpask MPOM3BOAHAS (YHKIMH, T€OMETPHUECKUN U
¢u3nueckuii CMBICT TPOM3BOAHOM, TEpBOOOpa3HasA, ONpeNeTIeHHBIN
WHTETpaj, yMEHHE HaXOIUTh ACHMIITOTHI rpaduka (yHKIHH; yMEeHHE
BBIYUCIISATH IPOU3BOAHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO ¥ KOMITO3UIIMU
GyHKIMNA, HAXOOAWTh YpaBHEHHWE KacaredbHOW K Tpaduky QYyHKIUH;
yMEHHE HaxXOOUTh IPOU3BOJHBIC O3JEMEHTApHBIX (YHKIUH;, yMeHue
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WCTIOJIb30BaTh TPOW3BONHYIO JUISl HWCCIENOBaHUSA (DYyHKIHIA, HAXOIHWThH
HauOONbIINE W HaWMEHBIINE 3HA4YCHUS (QYHKIUH; CTPOUTH Tpaduku
MHOTOYJICHOB C HCIIOIb30BAHMEM alllapara MaTeMaTH4ecKoro aHajIu3a;
NPUMEHATh TPOM3BOJHYIO Ul HAXOXKICHUS HAWIYYIIEro pPELICHUS B
MPUKIAJHBIX, B TOM YHCJE COIMUAIbHO-IKOHOMHUYECKHX U (U3NYECKUX
3a7a4ax; HaXOIUTh IUIOMATU M O0BEMBI (UIYp C TOMOIIBIO HHTETpaja;
MPUBOIUTH TNPUMEPHl MAaTeMaTHYeCKOTO MOJECIUPOBAHHS C ITOMOIIBIO
nuddepeHInanbHbIX YpaBHEHHH

YMeHue onepupoBaTh NOHATUAMU: rpaduk GyHKUMHU, oOpaTHas QyHKIMA,
KoMIio3uusi (yHKIUM, JTuHEHHass QYHKUMS, KBajaparuyHass QYHKIMS,
pauMoHanbHas (QYHKIUsS, CTENeHHas (YHKIMSA, TPUTOHOMETPUYECKHE
(GbyHKIMHA, OOpaTHBIE TPUTOHOMETPUUYECKUE (PYHKIMH, TOKa3aTelbHas U
norapupmuueckass (yHKLUUH; YMEHHE CTPOUTh TIpadUKU H3yYEHHBIX
(GYHKIMA, BHITOIHATH peoOpa3zoBaHusl rpa@uKoB GyHKIUH, UCTIO0Ib30BaTh
rpaduKyu JUIsl U3y4eHHsI IPOLIECCOB M 3aBUCUMOCTEH, NP PELICHUN 337134
U3 JpYrux y4eOHbIX MPEAMETOB U 3aJa4 U3 peajbHOU JKHU3HM; BhIpa)XaTb
(dbopMynamMu 3aBUCUMOCTH MEX]ly BEJIMYMHAMU; UCIIOIb30BaTh CBOWCTBA U
rpaduKu QYHKIUH Ui pElIeHus ypaBHEHHW, HEPaBEHCTB W 3a/1a4 C
napamMeTpamMy; H300paxaTh Ha KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELIEHNI YpaBHEHHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJadydl Pa3HbIX TUIOB (B TOM YHUCIE Ha
NPOILICHTHI, AOJIM M YacTH, Ha JBW)KEHHE, paboTy, CTOMMOCTh TOBApOB U
YCIIyT, HaJlOTH, 3aJlaud U3 00JacTH YNpaBJICHUS JIMYHBIMU M CEMEHHBIMU
(¢uHaHCAMU); COCTABIATh BBIPAKECHUS, YPABHEHHUS, HEPABEHCTBA M HX
CHCTEMBl IO YCIIOBHIO 3a/laud, MCCIEJOBaTh IOJyYEHHOE pELICHHE |
OLICHUBATh IPABIONOJOOHOCTh PpE3YyNbTaToB;, yMEHHE MOJIEIUPOBAThH
peanbHble CUTyalldd Ha SI3bIKE MaTeMaTHKH; COCTaBJISTh BbIPAKEHMUS,
YpaBHEHUs, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a/1a4l, UCCIIE0BATh
IIOCTPOEHHBIE ~ MOJEIM C  HCHONb30BAaHUEM  ammapara  ainreopsl,
MHTEPIPETUPOBATH MTOyUYEHHBIN PE3YIIbTAT

YMeHue omnepupoBarh MOHATUSMHU: CpeaHee apupMeTHYecKoe, MenuaHa,
HanOoJbIlIee U HAMMEHbIIIee 3HAUYCHHS, Pa3Max, TUCTIEPCHS, CTAaHIapPTHOE
OTKJIOHEHHE YMCJIOBOro Habopa; yMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
nH(popmaImio, MpeACTaBICHHYIO B TabauIax, Ha AuarpaMmmax, rpadukax,
OTPAXKAIOLIYIO CBOKWCTBA PEAJIBHBIX MPOLIECCOB U SIBJIEHUM; MPEACTABIIATh
nHpOpMAIMI0O C TIOMONIIBI0 TAOMUIT W JAMarpaMM; HCCIIEIOBATh
CTaTUCTUYCCKUC OAaHHBLIC, B TOM YHCJIC C MNPUMCHCHHCM Fpa(bI/I‘ICCKI/IX
METOMIOB M DJICKTPOHHBIX CPEJICTB; TpaUUeCcKu MCCIIe0BaTh COBMECTHBIE
HaOTIOZICHHUS C TIOMOIIBIO JIMarpaMM pacCerBaHUs U JTMHEHHON perpeccuu

YMeHHe onepupoBaTh IOHATUSMH: CIy4YaWHBIA OIBIT W CIy4aiHOE
COOBITHE, BEPOSATHOCTb CIY4YalHOIo COOBITUS; YMEHHME BBIUUCIATH
BEPOSTHOCTh C HCIOJB30BAaHUEM TIpaUUYECKUX METO0B; TNPHUMEHSTh
(GopMyJbl CIIOXKEHHS M YMHOXCEHHUS BEpOATHOCTEH, (hOpMylly MOIHOMN
BeposTHOCTH, (hopmyny bepHymnn, komOuHaropHbie (akThl U (OPMYIIHI;
OLIEHMBATh BEPOSTHOCTH PEAJbHBIX COOBITHH; YMEHHE OIEpUPOBATH
MOHATUSIMM:  ClIydaiiHas BEJIMYMHA, pAaclpeiesieHUE BEPOATHOCTEM,
MaTeMaTH4eCKOe OXHMJAaHUE, IUCHEPCHA W CTaHJapTHOE OTKJIOHEHHUE
ClyyailHOH  BENMYMHBI, (DYHKIHHM  paCHpeAeNieHHs W  IJIOTHOCTH
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PaBHOMEPHOTO, MTOKA3aTEIbHOTO ¥ HOPMAJIBHOTO paclpeeieHnil; yMeHue
HCIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pACIpeleNeHUH [l pelieHus 3a/1ad;
3HAaKOMCTBO C TIOHSATHSMH: 3aKOH OOJBIINX YUCEI, METOIbI BHIOOPOYHBIX
UCCIIEIOBAHUN; yMEHHE TPUBOAMTH MPUMEpPbl TPOSBICHUSA 3aKOHA
OONBIIMX YHCET B TPHPOIAHBIX M OOIIECTBEHHBIX SBICHHSIX; YMEHHE
ONEepUPOBaTh MOHATHSIMHU: COYETAHHE, NMEPECTAaHOBKA, YMCIO COYETaHMH,
9HUCIO  TepecTaHoBOK; OwHOM  HpIOTOHa;, yMeHHE  TPUMEHSTH
KOMOMHATOpHBIE (aKThl U PACcCyKIEHUs ISl PELIeHMs 3a/ad; OLEHHBATh
BEPOSITHOCTH PEATbHBIX COOBITHI; COCTABIATH BEPOSTHOCTHYIO MOJENb U
MHTEPIPETHUPOBATH MOTyYEHHBII pe3ysbTar

YMeHHue onepupoBarb IMOHATUAMM: TOYKA, IpsMas, ILIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA yIvia, IVIOCKUN YIroj, ABYTPaHHBIN
yIoJI, TpEXIPaHHBIM Yroj, CKPELUBAIOIUECS MPsAMbIE, [1apauIeIbHOCTD U
NEPNCHAUKYIIPHOCTh HNPAMBIX H HJIOCKOCTCﬁ, yroia MeExay IHIpssMbIMH,
yroll MEXIAy MNpsAMOM M IUIOCKOCTBIO, YIOJI MEXKIY IUIOCKOCTSAMH,
paccTossHME OT TOYKM JO IUIOCKOCTH, DPACCTOSHHE MEXAY IPSAMBIMU,
pacCTOSAHUE MEXAY IIOCKOCTSAMH; YMEHHE HCIIOJIb30BATh IIPU PELICHUU
3aaa4 HU3Yy4YCHHBIC q)aKTLI U TCOPEMBI INUIAHUMCECTPUH,; YMCHUC OLICHUBATH
pa3Mepbl OOBEKTOB OKPYXAIOIIEro MHUpA; CTPOUTh MaTreMaThdyecKue
MOoACIn C IIOMOIIBIO TI'COMETPUUYCCKUX NOHATHH H BCJIMYMH, pCIIaThb
CBSI3aHHBIC C HUMHU IIPAKTUYECKHUE 3a/1a4U

10

YMeHue omnepupoBaTh MOHATHIMH: IUIOMIANb (GUTYpPH, 00beM (UTYPBI,
MHOT'OI'paHHUK, HpaBI/IJ'IBHBII\/'I MHOI'OTpaHHHK, CCYCHHUC MHOI'OI'paHHHUKA,
Ky0, mapaiienenumnen, NOpusMa, NUpaMuaa, (GUrypa W TOBEPXHOCTH
BpaleHus, IWIMHIP, KOHYC, mmap, cdepa, miomanb c@epsl, MIONIaab
MOBEPXHOCTH MHUPAMUABI, TPHU3MBI, KOHyCa, IWIMHIpa, O00beM Kyoa,
MIpAMOYTOJIBHOI'O IapauiCiICliuncaa, IHIHpaMHuAbl, ITPHU3MBbI, TUIWHApPA,
KOHyCa, Ilapa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyCa W IIWIMHIPA,
napajuielbHble OCH  WJIM OCHOBAaHWIO, CEUYCHHE IIapa, TIUIOCKOCTb,
Kacaromiasics cdepsl, MWIMHAPA, KOHYCa; yMEHHE CTPOUTH CEYCHHUE
MHOTOTPAaHHUKA, M300pa)kaTb MHOTOTPAHHUKH, (DUTYpHl U MOBEPXHOCTHU
BpAIICHUs, UX CEYCHHS, B TOM YHCIIE C MOMOIIBIO AJIEKTPOHHBIX CPEIICTB;
yMEHHE NPUMEHATh CBOWCTBA N€OMETPHYECKUX (UTYpP, CaMOCTOSTEIBHO
(dbopMynHpOBaTh OMpeAETeHUS H3y4aeMbIX (UTyp, BBIIBUTATh THIIOTE3bI O
CBOMCTBax W MpHU3HAKaX TI'€OMETpUYECKUX (GUryp, OOOCHOBBIBATH WU
OTpOBeprarb WX, YyMEHHE MPOBOAUTH KiacCUPUKANUIO (UTYp 10
Pa3IMYHBIM IIPU3HAKaM, BBIIIOJIHATH HCO6XO}II/IMI)IC JOIIOJTHUTCIIBHBIC
MOCTPOCHUS

11

YMmenune ONCpHUpPOBATH IIOHATUAMMU: ABHUKCHUC B MMpOCTPaHCTBC,
napajuleNIbHbIA TIEPEeHOC, CUMMETPHsI Ha TUIOCKOCTH U B TPOCTPAHCTBE,
MOBOPOT, TpeoOpazoBaHUe MMOmOOUs, TOAOOHBIE (UTYPBI, yMEHHE
pacro3HaBaTh paBHbIE M IMOJOOHBIE (HUTYPHI, B TOM YHCIIE B TIPUPOIE,
HCKYCCTBC, apXUTCKTYPC; UCIIOJIB30BATh I'COMETPUUCCKHUEC OTHOLICHUS IPU
pelIeHNH 3alad; HaXOAWTh TEOMETPUYCCKHE BEIUYMHBI (JJIMHA, YTOI,
II0Iaab, 00bEM) MPHU PEIICHUH 3a/1ad U3 APYTHX y4eOHBIX MPEIMETOB U
U3 peallbHOW KM3HH, YMECHHE BBIYUCISITH TEOMETPUYCCKHE BEITUUMHBI
(nmuHA, yromn, mMmiom@aab, 00BbEM, IUIOMIANb MOBEPXHOCTH), HCIIONIb3YS
n3ydeHHbIe (OPMYIBI M METONBI, B TOM 4YHCJE: IUIOMAAh MOBEPXHOCTH
MUPaMU/IbI, MPU3MBI, KOHyCa, LWIMHApA, IUIomans cepbl; o0beM Kyoa,
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MPSIMOYTOJIBHOTO MapaiesienuIena, MNUPaMUAbl, NPU3MbI, LWIHHIpA,
KOHYcCa, Il1apa; yMEHUE HaXOIUTh OTHOLIEHHE 00bEMOB MOJOOHBIX (PUTYD

12

YMeHue onepupoBarh MOHATUAMU: NPSAMOYIOJIbHAs CUCTEMA KOOPIAMHAT,
BEKTOp, KOOPAMHATHI TOUKH, KOOPJIMHATBI BEKTOpA, CymMMa BEKTOPOB,
IIPOM3BEICHUE BEKTOpa Ha YMCJIO, DPAa3JIokKEHHE BEKTOpa Mo 0aswucy,
CKJSIDHOE IPOU3BEACHUE, BEKTOPHOE IPOU3BEACHUE, YIOI MEKIY
BEKTOpPaMHU; YMEHHE HCIOJIb30BaTh BEKTOPHBIM U KOOPIMHATHBIA METOJ
JUIS peIlieHUs] TeOMETPUUECKUX 3a/1ad U 3aJ1ay IPYruX yueOHbIX MPEAMETOB

13

YMeHue BbIOMpaTh MOAXOASIIUN METOJ AJIsl peUIeHUs 3a/1a41; TOHUMAaHNe
3HAUUMOCTU MaTeMaTHUKd B M3YUYEHUU MPHUPOIHBIX U OOIIECTBEHHBIX
IIPOLECCOB M ABICHUH; YMEHHE pAaCIO3HABATH NPOSBICHHE 3aKOHOB
MaTeMaTuKU B MCKYCCTBE, YMEHUE NIPUBOAUTH IIPUMEPBI MaTeMaTU4YeCKUX
OTKPBITUH POCCUMCKOW U MUPOBOM MATEMaTU4YECKON HAYKH

IlepeueHs 371€MEHTOB cofiep KaHus, poBepsieMbIx Ha EI'D
10 MaTeMaTuKe

Kon [IpoBepsieMblil 3IEMEHT COJIEPKAHUS
1 Umucna v BBIYUCICHUS

1.1 Harypanbhbie u nenblie uncina. [Ipu3Haku 1eIMMOCTH HEIbIX YHCEI

1.2 Pamonanbhple uncia. OOBIKHOBEHHbIE U JECATUYHBIC JpOOU, IPOLEHTHI,
OECKOHEUHBIE MEPUOANYECKHE POOU

1.3 ApudmMernueckuit KOPEHb HaTypaJlbHOU CTETIEHH. HeiicTBus c
apu(pMeTHYECKUMH KOPHSAMH HaTypajbHOM CTEeNeHN

1.4 Crenenp ¢ wenbIM mnokaszareneMm. CTENeHb C PpalMOHAIBHBIM IOKA3aTeNIEM.
CBoiicTBa cTENEHH

1.5 CHHyC, KOCMHYC M TaHI€HC YMCIIOBOTO aprymeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCJIOBOTO apryMeHTa

1.6 Jlorapudm uncna. JlecsTudHbIe U HATYpaJIbHBIC JOTAPU(MBEI

1.7 JleiictBuTenbHble uucia. ApupMETHUYECKUE OINepaluu C ACHCTBUTEIbHBIMU
gyucnamu. [IpuOmmkeHHbIe BBIYUCICHUS, TMPaBWUIA OKPYIIEHUs, MPHUKUAKA U
OIIEHKA pe3yJbTaTa BIYMCICHHUI

1.8 [IpeoOpaszoBanue BeIpaKCHHUI

1.9 KommuiekcHsle uncna

2 VYpaBHEHUS 1 HEPABEHCTBA

2.1 Lenpie 1 1poOHO-palIMOHATIEHBIC YPAaBHCHHS

2.2 WppanmonanbHble ypaBHEHUS

2.3 Tpuronomerpuueckue ypaBHEeHUS
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24 [TokazarenbHbIe U Torapu(MUIECKHE YPaBHEHUS
2.5 Lenpie 1 1poOHO-palMOHATIEHBIE HEPABEHCTBA
2.6 HppannoHanbHbie HEPaBEHCTBA
2.7 [TokazarenbHble U JTorapuPpMUIECKre HEPABEHCTBA
2.8 TpuroHomeTpuyecKkue HepaBeHCTBA
2.9 Cucrembl U COBOKYTHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHUs, HEpABEHCTBA M CUCTEMBI C TapaMeTpamMu
2.11 |Marpuua cuctemsl JIMHEHHBIX ypaBHEeHUH. ONpenenuTesb MaTpULb
3 OyHKIHMU U TpaduKh
3.1 Oyukims, crnocoOsl 3amanusa GyHKuun. ['papuk QyHxmuu. Bzaumuo obparHbie
¢bynkuuu. YetHnele u HedeTHble GyHKIUU. [lepuogundeckue GyHKmm
3.2 OO6nacth ompefeneHus] U MHOXKECTBO 3HaueHWi (ynknuu. Hymu ¢yHKimu.
[IpoMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXKYTKM MOHOTOHHOCTH (YHKLHH.
MakcumyMbl 1 MUHUMYMBI (yHKIuH. Haubonbliee ¥ HauMmeHblllee 3HAUCHUE
(GYHKUIMHT Ha IPOMEKYTKE
33 Crenennas (QyHKIUS ¢ HATypalbHBIM W IEJBIM TOKa3areiaem. Ee cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
34 Tpuronomerpuyeckue (GyHKIMH, UX CBOWCTBA U rpaduku
3.5 [TokazatenbHas u torapupmudeckas GyHKIIUU, UX CBOICTBA U TrpaduKu
3.6 Toukn paspeiBa. Acumnrorel rpadukoB ¢yHKIui. CBoiicTBa  (QyHKIMIA,
HENpPEepBIBHBIX HAa OTPE3KE
3.7 ITocnenoBarenbHOCTH, CITIOCOORI 3aJaHUs OCIEA0BATEIHLHOCTEN
3.8 Apudpmernueckass W reoMmerpuueckas mporpeccur. Dopmyna  CIOKHBIX
IIPOLIEHTOB
4 Havayia MaTemarnueckoro aHanusa
4.1 [TpousBoanas pynkumu. [Ipon3BogHbIEC SIEMEHTAPHBIX (QYHKIIUI
4.2 [IpumeHeHre NPOU3BONHOM K HCCIENOBAaHMIO (PYHKIUH HAa MOHOTOHHOCTb U
sKCTpeMyMbl. HaxoxkaeHrne HanOobIlero 1 HanMeHbIIEro 3HaueHus: QyHKITMH Ha
OTpe3Ke
4.3 [TepBooOpasnas. Materpan
5 MHoOxecTBa U JIOTHKa
5.1 MHoXxecTBO, onepalu Haj MHOXKecTBamu. Jlnarpammel Didiepa - Benna
5.2 Jloruka
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6 BepositHOCTh M cTarucTHKa

6.1 OmnucareiibHast CTaTUCTAKA

6.2 BeposTtHOCTB

6.3 Kombunaropuka

7 I'eomeTpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMbIe ¥ TNIOCKOCTU B IPOCTPAHCTBE
7.3 MHororpaHHuKH

7.4 Tena v MOBEpXHOCTH BpaIllCHUS

7.5 KoopauHats! 1 BEKTOPBI

4. OFBEM YYEBHOI'O ITIPEJIMETA U BUJbl YYEFHON PABOThHI

Buj yueOHoi1 padoThl

O0BeM B yacax

O0bem yueOHOro npeamera 369
B TOM YHCJIE:
OCHOBHOE COJIep)KAHUE:! 292
- VYpok 186
- IlpakTthueckue 3aHATHS 106
[IpodeccroHabHO-OPHUEHTUPOBAHHOE COJIEPIKAHUE (COACPIKAHNE 20
NPUKIJIATHBIX MOJYyJIEH):
- Ypok 10
- IIpakTtnyeckue 3aHATUA 10
KoHncynpramum (mepes 3K3aMeHOM ) 2
CamocTtosTenbHas pabora (Bcero) 51
IIpome:xxyTounasi arrectauus B popMme 3K3aMeHa 4
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5. TEMATUYECKOE INIAHUPOBAHUE YUYEBHOI'O ITIPEJMETA OVILII 03 MATEMATHUKA (YTJIYBJIEHHBIA YPOBEHB)

HaunmenoBanue
Copep:xanue yueOHOro Mmatepuayia 1 GopMbl OPraHU3aLNH e TeJbHOCTH
/o Pasaenos u tem | O0bem 6
odyvarommxcst OcHOBHBIE BH/IBI AeSITEJIbHOCTH 00YYaIOLIHXCSI
y4eOHOro 4acoB
npeaMeTa
Pazgen 1. Ainredpa
1.1 | Yucnam 24/8 Ypok
BBIYHCJICHHA.
L. Parmonansueie yncna. [IporeHTsI. OnepupoBaTh  MOHATUAMH:  PalMOHAIBLHOE
Harypainbhsle u neinsie ynciaa. OObIKHOBEHHBIE U AECATUYHBIE IpOOH, 4KCiI0, OCECKOHEUHas MEepUOIUYecKas IpoOb,
OeckoHeUHbBIE Teproandeckue aApoou. [IpumeHenne npoodeii u ) IIPOLICHTHL;
MIPOIICHTOB JUIS PELICHUS IPUKIaIHBIX 3aa4 U3 Pa3IMYHBIX OTpacien
3HAHWUW U peaIbHOM KU3HU.
2. JleiicTBuTebHBIE  4HWcla.  PanmuoHanpHble W | MppanmonambHOe M IEHCTBUTENBHOE — YMCIO;  MOJYJb
MPPALHOHATBHBIC YHCIIA. ApudMeriicckye | ASHCTBUTENLHOTO  HHCIA;  HCTIONb3OBATh OTH  TOHATHS  MpH
o MIPOBEJICHUH PACCYKICHUI M JO0Ka3aTeNbCTB, IPUMEHITh APOOH U
ornepanuu ¢ ACUCTBUTCIIBHBIMU YUCIIAMH. MOI[y.]'II)
- - IOPOLEHTHl I PpEIICHUS MNPHUKIAAHBIX 334ad K3 PA3IUYHBIX
ACUCTBUTC/ILHOTO THCIIA H €I'0 CBOUCTBA. oTpaciieil 3HaHWM W peanpHOH *u3HH. CBOOOZHO ONIEpPHPOBAThH
MOHSITUSAMH: palMOHAIBHOE YUCIIO, OECKOHEUHas MepUOANYecKast
Ipo0b,  MPOLEHTHI, HPpAlMOHAIBHOE  YUCIO, MHOXXECTBa
PpanMoHaATBHBIX u JICHCTBUTEIBHBIX YHCce, MOJTyJTb
JNIEMCTBUTEIBHOTO YHUCIIA.
3. ApI/I(bMeTquCKI/Iﬁ KOpeHB HaTypaﬂLHOﬁ CTCIICHU U q)opMyHI/IpOBaTB, 3aI11ucChiBaTh B CHMBOJ’IHHCCKOP’I
er'o CBOIiCTBA ¢dbopMe U HCIONB30BaTh CBOMCTBA KOpHS N-0Oi
CTETICHH JUI IPe0Opa30BaHMs BEIPAKCHHH.
4, CTCHCHI) C paHI/IOHaJ'II)HI)IM u HeﬁCTBHTeHBHBIM q)OpMyHI/IpOBaTL OIIPCACIICHNUE CTCIICHU C parOHAJIbHBIM

IIOKa3aTCIsIMU. CreneHb C palluOHAJIbHBIM
IIOKa3aTcjieM u €C CBOﬁCTBa, CTCIICHb C
JIEMCTBUTEIIbHBIM MOKA3aTeIIEM.

IIOKa3aTcCJIeM. Brimonusare HpeO6pa30BaHI/I$[ YHUCJIOBBIX
BLIpa)KeHPIﬁ, COACpIKaAIUX CTCIICHHU C panrOHaJIbHBIM
IIOKa3aTCJICM.

5. HorapI/I(bM gyucia. CBOUCTBA ngapp[(bMa_ Hapate onpenenenue yorapudma yucna. Mcnons3oBath cBOiCTBa
sorapuMoB IS IPE0OPa30BaHUS JTOTAPUPMUAYCCKUX BHIPAKCHUN.
6. JlecATHYHBIE U HATYpaJIbHBIC JIOTAPH(MBI. JlaBaTpb omnpeziesieHue AeCATUIHOTO U HATypalIbHOTO Jorapudma.
7. IpodeccuoHaLHO OpHEHTHPOBaHHOe | /laBaTh OmpesencHus CHHYCa, KOCHHYCA, TAHICHCA M KOTAHICHCA
cojepKaHue: YHCIIOBOTO apryMEHTa;
CHUHYC, KOCHHYC, TAHT'CHC, KOTAHT'CHC YHUCJIOBOI'O
apryMeHTa.
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CI/IHyC, KOCHUHYC, TAHI'CHC, KOTAHI'CHC YHUCIOBOI'O

HaBaTL OMpCACICHUA CHHYCA, KOCUHYCA, TAaHI'CHCA W KOTAaHTCHCa
YHUCJIOBOI'O apryMeHTa,

apryMeHra.

9. ApKcUHYC, apKKOCHHYC U apKTaHTE€HC YHCIOBOTO JlaBaTe ompeneneHus apKCHHyca, apKKOCHHyCa M apKTaHTeHca

apryMeHTa. aucia.

10. IIpodeccuonaIbLHO OPMEHTHPOBAHHOE COleP:KaHMe. OnepupoBaTh MOHATHAMHI: KOMIUIEKCHOE YHCIIO U
KomruiekcHple uncna. Apudmernieckue onepanuy ¢ KOMIUIEKCHBIMA MHOKECTBO KOMIUIEKCHBIX uncen. IlpeacraBnars
yucnamu. AnreOpanyeckas M TPUTOHOMETpUYEcKas (OPMBI 3aIucu KOMIUIEKCHBIE 4YHClia B anreOpandyeckod U
KOMIUIEKCHOTO YHCIIA. TPUTOHOMETPUUECKOU dopme. BoinonuaTe

apu(pMeTHYECKHE ONEPALH C HUMH.

11. N3o0paxxeHne KOMIUIEKCHBIX 4YHCE] Ha KOOPJMHATHOW IuIOCcKOCTH. | M300pakaTh KOMIUIEKCHBIE YKCIa HAa KOOPIWMHATHOH IIOCKOCTH.
®opmyna Myaspa. KopHu n-o¥i cTeneHn n3 KOMILJIEKCHOTO YHUCIIa. Ipumenste dopmyny MyaBpa u moiydaTh MPEICTAaBICHUE O

KOPHSIX N-OM CTENEHU U3 KOMIUIEKCHOI'O YHCIIA.
12. [lpuMeHeHre KOMIUIEKCHBIX 4YHCEN sl pemieHus (U3MYecKuX | | 3HAKOMHUTBHCS C MPUMEPaMH MPUMEHEHHS KOMILUIEKCHBIX YHCEll IS

TEOMETPUIECKUX 3a7ad.

pELIEHNUS] TEOMETPUIECKIX U (PU3UIECKUX 3a/1a4.

IIpakTHyeckoe 3aHsATHE

13. HpI/IMeHCHI/IC IIPpHU3HAKOB JOCIIUMOCTH LICJIBIX YUCEII, OHepHpOBaTL TMOHATHUAMU: HATYpaJlbHOC U LICJIOC YHCIIO,
Haubonbmuii o0muii nemurens (manee - HOJ) u MHOXECTBO HATYpabHBIX U IEJbIX yrcel. Vcnonb30BaTh
HaHMeHblIee obmee kpatHoe (mamee - HOK) MPU3HAKH JISTMMOCTH LIEJIBIX YKCEIT; OCTATKHU 110 MOJIYJIIO;

2
OCTATKOB 110 MOJIYIIO, alroput™a EBkimma s HOJI m HOK nHatypanpHbIX umcern;, airoputM EBkimna
JISL PEelIEHHs 4. 3alUCEIBAaTh HAT bHBIE YHCIIA B
pEeIICHUA 3a4a4 B LEJIbIX YHUCIIAX. A petue 3aziad. JaIHCHIEa atypal ¢ cha
Pa3TUYHbBIX TTO3UIIMOHHBIX CHCTEMAaX CUMCICHHUSL.

14. CreneHb ¢ 1eNbIM MokasateneM. bunom HeroToHa. 3HaTh OMNpe/ieNieHHe M CBOMCTBA CTENMEHH C LENbIM
Hcnonp3oBanne MOAXOAAMmICH (OpMBI  3ammcH HOKa3aTesIeM.

JIEHCTBUTEIBHBIX qucen st peleHns
IMPAKTUYCCKUX 3a1a4 U IPEACTaBIICHUA JaHHBIX.

15. HpH6J1H)KeHHHe BBIYHCJICHUSL. HpaBI/IJ'Ia Hcnosnp30BaTth OpUOMIOKEHHBIC BBIYMCICHUSA, IPABUIIA
OKpYyIJICHWS, TPHUKHIKA M OIEHKa pe3yJabTara OKpYIJICHHS,  NMPUKHAKY M OLUCHKY  pesylbTaTa

o BBIYHCIICHHHA.
BBIYUCIICHUU.
16. Ipodeccuonanbuo OpMEHTHPOBAHHOE 3HAKOMHUTBCSA C MpUMEpaMH MPUMEHEHHUS KOMIUIEKCHBIX
coepIKaHHe: YMCea JUIS PELICHHS T'€OMETPHYCCKMX H  (DH3MUSCKHMX
3a1aq.
IIPUMEHUTL KOMIUIEKCHBIE 4YHCIIA Ui PEIICHUS A
3a7ad4.
1.2 | YpaBHeHus U 40/18 Ypok
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HEepaBCHCTBA.

17.

ToxnmectBa W TOXAECTBEHHbIE  NPeoOpa30OBaHUS.
VYpaBHeHue, KOPEHb  ypaBHEHHUS. PaBHOCHIIBHBIE
ypaBHEHUs U  ypaBHEeHMs-ciaeacTBud. HepaBeHcTBO,
peluieHne HEpaBEHCTBA.

OHepI/IpOBaTL MNOHATUAMU: TOXIACCTBO, YPAaBHCHUC, HECPABCHCTBO,
PaBHOCUJIBHBIC YpaBHCHUSA nu YpaBHCHUA-CIICACTBUA,
PaBHOCUJIbHBIC HCPABCHCTBA,

18. OCHOBHBIE  METOJBI peuieHuss  LOEIbIX | ,Z[pO6H0- OnepupoBaTh MOHATUSMH MHOTOWIEH OT  OJHOM
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB. MHOTrOWIEHBI OT TNEPEMEHHON, ~ €r0  KOPHHM;  HPUMEHATh  JICNICHHE
OJIHOM mepeMeHHO. JleneHne MHOroujeHa Ha MHOTOWIEH MHOTO4ICHa Ha MHOTOWIEH C OCTAaTKOM, TeopeMy. besy
¢ ocratkoM. Teopema be3y. MHOrouieHsl ¢ I€IBIMH u TeopeMy Buera Jui pemeHus saad.
koadunmentamu. Teopema Buera.

19. PCH_IGHI/IC CHUCTEM HHHeﬁHLIX ypaBHeHHﬁ. ManI/IHa OHepHpOBaTL MOHATHUSIMH: CHUCTEMa JIMHEHHBIX ypaBHeHHﬁ,

CHCTEMbl JMHEHHBIX ypaBHEHHIL. OIpeeInTelb MaTpHIIA, OTPEACITUTENb MaTpHIIbL. VICIIoIb30BaTh CBOMCTBA
o ompenenutTesss 2 X 2 sl BRIYUCIACHUS €0 3HAYCHHS, MPUMEHITH
MaTpulbl 2 X 2, €ro reoMeTpUYecKUid CMbICH U . .
L OTIPENICITUTEIHN ISl PEIICHHS CHCTEMBI THHEHHBIX ypaBHCHHH.
CBOHMCTBA, BBIYHCICHHUE €T0 3HAYCHUA, IPUMCHCHUC
ONPEACIUTENS JJIsl PELICHUS] CUCTEMBbI JIMHEWHBIX
YpaBHEHUH.
20. CI/ICTeMa u COBOKyHHOCTB ypaBHeHI/Iﬁ u OHepI/IpOBaTL NOHATUAMU: CHCTEMAa U COBOKYITHOCTb
HEPaBCHCTB. PaBHOCHMIIBLHBIC CHCTEMBI M CHCTEMBI- YPaBHCHHM M HCPABCHCTB,  PCIICHHC — CHCTCMBI - HJIH
COBOKYITHOCTH; PaBHOCHJIBHBIC CHUCTEMBI H CHUCTEMBI-
CJICACTBUA. PaBHOCHIBHBIC HCPaBCHCTBA.
CJICICTBHUS.

21. ypaBHeHI/Iﬂ, HepaBeHCTBa Uu CUCTEMBI C BLI6I/IpaTL crocoo peuicHus ypaBHeHI/Iﬁ U HCPABCHCTB,

napamMeTpamu COJIEpKAIIX MOIYJH U ITapaMeTpPhl

22. I/IppaLII/IOHaJIBHLIe ypaBHEHHUS. Haxomute pemeHuss uppauuoOHaIbHBIX ypaBHEHUH C

MTOMOIIEI0 PABHOCHIIBHBIX TIEPEXOIOB WM OCYIIECTBIIASA
MIPOBEPKY KOpHEH.

23. OCHOBHBIE METOJIBI pellieHHUsT UpPPaIMOHATBHBIX Pemats HppalMOHAIIbHBIC u KOMOWHUPOBAHHBIC

ypaBHEHHiT YPaBHCHHS, C IOMOIIBI0 PABHOCHIIBHBIX TICPEXOJIOB.

24. OCHOBHBIE METOJIbI PEUICHUs HPPANMOHATBHBIX Pemarp wuppanuoHanbHble U KOMOHMHUPOBaHHBIE

HEPaBEHCTB. HEpaBEHCTBA, c MTOMOIIIBIO PABHOCHIIBHBIX
TIePEX0/I0B.
25. Hpeo6pa30BaHI/I$I YUCJIOBBIX BLIan(eHHﬁ, BEINONHATE MPeoOpa30BaHUs YACIOBBIX BRIPAKCHUH, CONEPKAITUX
COJIEPIKAIIUX CTENEHH ¥ KOPHH. CTETICHH C PallMOHATBHBIM MTOKA3aTeIeM.
26. [Toka3zareabHBIC YPaBHEHHS. Hcnonp3oBate mudpoBEIe pecypchl A IOCTPOSHUS rpaduka

moKasaTebHON (PyHKIMK U u3ydeHus eé coiicTB. Haxoauts
peleHus MoKa3aTelbHbIX YpaBHEHUH.
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217. OCHOBHBIE  METOJBI pCIICHHA  IIOKa3aTCIbHBIX [lpumensaTs  cBOKiCTBa  MOKa3aTeNbHOH — QyHKIMH K
ypaBHeHPII?'I PELICHUIO NT0KA3aTEIbHBIX YPABHEHUM.
28. OcHOBHBIE METOABl pELIEHUS TMOKa3aTeNbHBIX [lpumeHsTs  cBOKCTBA — MOKa3aTenbHOH — QyHKUIMH K
HepaBeHCTB PECUICHUIO MMOKa3aTCJIbHbBIX HCPABECHCTB.
29. Jlorapudpmudaeckue ypaBHEHHUS. HaxonuTs pemrenus morapupMuIecKix ypaBHEHUI
30. OCHOBHBIEC METO/IBI PEIICHUS JTOTAPH(PMHUICCKIX YPAaBHECHHUH. HaxomuTh pemeHus norapupMHUECKHX YpPaBHEHHH C MOMOIIBIO
PaBHOCHIIBHBIX IEPEXOJIOB WJIN OCYIIECTBIISISI IPOBEPKY KOPHEH
31. OCHOBHBIEC METO/IbI PEIICHHS JTOTAPH(PMHICCKIX HEPABCHCTB. [IpumMeHsTH CcBO¥iCTBA TorapruMIdecKor (YHKINH K perIeHUI0
Jorapu(pMHIECKUX HEPABEHCTB.
32. OCHOBHBIC TpI/IFOHOMeTpI/I‘leCKI/Ie q)opMy_]'HJI_ HpI/IMeHSITL OCHOBHbBIC TPHUI'OHOMCTPUYCCKUC (bOpMyJ'IBI
JUTS IPeo0pa30BaHus TPUTOHOMETPUICCKUX BBIPAKCHUH.
33. OCHOBHBIC TpI/IFOHOMeTpI/I‘leCKI/Ie q)opMy_]'HJI_ HpI/IMeHSITL OCHOBHBIC TPHUI'OHOMCTPUYCCKUC (bOpMyJ'IBI
JUTS IPeo0pa30BaHMs TPUTOHOMETPUICCKUX BBIPAKCHUH.
34. Mpodeccuonansuo OpMEeHTHPOBAHHOE IMpumensaTs QGopMyIbl TPUTOHOMETPHU [l peLIeHHs
COJIep)KaHHe' OCHOBHBIX TUIIOB TPUT'OHOMCTPUYCCKUX ypaBHeHHﬁ.
OCHOBHBIE METOJIBI PEIIEHUS TPUTOHOMETPUUECKUX
YpaBHEHUM.
35. OcCHOBHbBIE METO/IbI PEIIEHUS] TPUTOHOMETPHUUECKHUX IIpuMeHsTs  pOPMYINIEI  TPUTOHOMETPHH JUISL  PELICHHS
HepaBeHCTB OCHOBHBIX TUIIOB TPUT'OHOMCTPUYCCKUX ypaBHeHHﬁ.
36. OT00p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C Pemate  TpUrOHOMETpMYECKHME  YpaBHEHHS W
IIOMOIIBIO TPUTOHOMETPUUECKON OKPYKHOCTH. OCYIIECTBIATH ~ OTOOp ~ KOpPHEH ¢ MOMOMIbIO
TPUTOHOMETPUUECKON OKPYKHOCTH.
IIpakTH4eckoe 3ansTHE
37. PCH_ICHI/IG IIOoKa3arTcJIbHBIX ypaBHeHHfI Haxonuth peUICHUS TOKAa3aTCIbHBIX ypaBHeHHﬁ.
38. Pemenue norapudMuuecKkux ypaBHEHHN
39. ITpeobpaszoBanue TPUTOHOMETPUICCKUX lpumeHsite  pOPMyYIIBI  TPHTOHOMETPUH JUISL  PEIICHHUS
BBIpa)KeHHﬁ OCHOBHBIX TUIIOB TPUT'OHOMCETPUYCCKUX ypaBHeHI/Iﬁ
40. IIpodeccuonanbHo OPHEHTHPOBAHHOE
coepIKaHHe: CBoOOnHO  omepupoBaTh  IOHSATHEM:  TPUTOHOMETPHYECKOE
P o ypaBHEHHE, TPUMEHATH HEOOXOAuMbIe (DOPMYIBI IS PEIICHHS
CIHICHHUC TPUTOHOMETPHICCKIX ypPaBHCHNH. OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUI;
41.

PereHne TpUroHOMETpUYECKUX HEPABEHCTB.
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42.

OcHoBHbIE METO/IbI pelieHus CUCTEM
KOMOMHHMPOBAHHBIX YPABHEHUI.

OcCHOBHBIE =~ METOABI  pELIEHHA  CUCTEM U
COBOKYITHOCTEW palMOHAIbHBIX, UPPALUOHAIIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUIECKUX YPABHEHUH.

HaxonuTe pelleHHs CHUCTEM U COBOKYIHOCTEH IeNbIX
PalMOHAIBHBIX, HPPALUOHAILHBIX, II0KA3aTEIbHBIX U
norapu()MHUUYECKUX ypaBHEHUI 1 HEPABEHCTB.

43. | PemieHue MNPUKIATHBIX 3aJa4 C TOMOIIBIO CHCTEMBI
JIMHEHUHBbIX ypaBHeHu#d. lccnenoBaHnue IOCTPOCHHOM
MOJCIIM C ITOMOIIBIO MAaTpHIl U OHpelleﬂl/ITeHeﬁ.

44. Pemenne mocTtpoeHHe MaTEMaTHYECKHX MOJEIeH

peaIbHOM CcHUTyalluM € IIOMOUIbIO YpaBHEHUH H
HEpPABEHCTB. [Ipumenenue ypaBHEHUH u
HCPABCHCTB K PCHICHUIO MATCMATHUYCCKUX 3aJad U
3a/1a4 M3 Pa3IMYHBIX 00JIacTeld HAyKW W peabHOMN
KH3HU.

45. IIpumeHenue ypaBHEHMH, CUCTEM M HEPAaBEHCTB K PELICHUIO IIpumMeHATh CUCTEMBI YPaBHEHUH K PELICHUIO TEKCTOBBIX
MaTeMaTHYeCKUX 3aJad M 3a/ad W3 Pa3iIM4HBIX 00JacTeidl Hayku u 3a7a4 W3 PAa3IMYHBIX OONacTell 3HAHWMI W peanbHOH
peabHOM JKU3HU, HHTEPIPETALHS ITOJYICHHBIX Pe3yIbTAaTOB. KU3HH; HHTEPIPETUPOBATH MTOJTyYCHHBIC PeIICHHS.

1.3 | ®yHkuuu u 18/8 Ypok
rpapuin 46. [0} o OnepupoBaTh TOHITHAMU: HKIIMSI, CITOCOOBI 3aJaHMs
VHKIUS, COCOObl 3alaHus (QyHKUMH. B3anmHo pHp dynKums, A
oGparable  (QyHKuEH. KOMIO3HIHS — (yHKIHL. (byHKum:I; B3aUMHO OOpaTHbIe (QYHKIMM, KOMITO3UINS
paduk yHKiHL. ¢bynxuuii, rpaduk GyHkmu
47. CBoiicTBa (I)YHKHI/H/I- 0O0acTh ompeneneHus u OrnepupoBaTh MOHATUSAMH 00JAaCTh OMPEICICHHUS W MHOXXECTBO
MHOKECTBO 3HaueHud ¢(yHkiuu. Hymm Qyskmmm. HaueHWi  QyHKUMM,  HyTM  QYHKUMM,  NPOMEXYTKH
TpoMexxyTki  3HakoroctosHcTsa.  UeTHpie  n 3HAKOMOCTOSHCTBA. BBIONHATE BIeMEeHTapHbIE npe?6p3303aHH;1
rpa¢ukoB (yHKOWHA. 3HaTh W yMeTh JOKa3bIBaTh YETHOCTH WIIH
HeuetHsle QyHkuun. [lepropnueckne QYHKUUA. | pegsraocts (GYHKLMM, IEPUOAMYHOCTh (DYHKLUMH HAXOJUThH
HpOMe>KyTKI/I MOHOTOHHOCTH (I)YHKI.II/II/I. MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMyMbl 1 MHHUMYMBI
MakcuMyMBbl # MUHUMYMBI (yHKITMU. HanOonpimee | ¢yHkuuy, HauOoibliee ¥ HaUMEHbLICe 3HA4YCHHE (YHKUMM Ha
W HauMeHbllee  3HadeHWss  (QyHKuMM ~ Ha | MPOMEKYTKC.
MIPOMEXKYTKE.

48. JluneitHas,  kBajpaTMuHas W JApoOHO-IMHEHHas  ¢QyHKOMU. | OnepupoBaTh TMOHATHAMH: JIMHEWHAs, KBajpaTHYHas, IPOOHO-
OneMeHTapHOE UCCIIEIOBAHUE U IOCTPOEHHUE UX IPAHKOB. JIMHEIHas U cTeneHHas QyHKIIH.

49. | CremenHast (QyHKIHMST € HATypaJIbHBIM U LEJIBIM ®opMyIMpoBaTh M WILIOCTPHPOBATH  TPaQUUCCKH

nokasaresneM. Ee cBoiictBa u rpaduk. CBoiicTBa u rpaduk
KOpHSI N-OM CTENeHW Kak (yHKIMH OOpaTHOM CTETEHH C

CBOMCTBa JIMHEHHOW, KBaAPaTUIHOH, TpOOHO-TMHEHHON 1
CTCTeHHOW (YHKIUH. 3HATh OMNpEACICHUE M CBOWCTBA
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HAaTypaJIbHBIM II0KA3aTEJIEM.

CTCIICHU C LCJIBIM ITOKA3aTCIIEM.

50. | TlokasaTtenpHass W Jjorapupmudeckass (yHKIUM, uXx | McnomassoBats 1unppoBbe pecypchl Uls IOCTPOCHHs rpauka
cBoiicta u rpaduku. Mcnons3oBanue rpagukoB (yHKIUI | TOKa3aTenbHOW dyHKumH u u3ydenus e cBoicTs. CrponTh
JUIS pellleHus ypaBHEHHIA. rpaguk  sorapupMuueckod  QyHKIMM  Kak ~ OOpaTHOH K
MOKAa3aTeNbHOM M HCHOJB30BAaTh CBOMCTBA JIOrapH()MHUUYECKON
¢yHKOIMM I pemieHHs  3amad.  [IpuMeHsATh  CBOicTBa
MOKA3aTeIbHON ® JOTapuPMHUUecKOH (QYHKIUH K pEIIeHUI0
MOKA3aTeNbHBIX U JIOrapu(pMHUIECKHX HEPABEHCTB.
51. TpuroHomeTpryeckas OKpy>KHOCTb, ONpeieIcHHe Pematp TPHTOHOMETPHYECKHE ypaBHEHHS "
TPUTOHOMETPHYECKHX (PYHKIHIT YMCIOBOTO apryMeHTa. OCYIIECTBISITh ~ OTOOpP ~ KOpHEHl ¢ IOMOIIBIO
TPUTOHOMETPHYECKOH OKPYKHOCTH.
52. IpodeccHonaILHO OPHEHTHPOBAHHOE CO/IEPIKAHNE: Hcnons3oBaTe mH(pPOBBIE PECypehbl I  IOCTPOCHHS
TPUTOHOMETpHYECKHe QYHKIHHU, HX CBOMCTBA M IPauKH. rpapvKOB TPUTOHOMETPUUYCCKHUX (DYHKIMU M H3yUCHHS HX
CBOMCTB.
53. TpuroHomeTpuyieckie QyHKINH, UX CBOWCTBA U IPaAQUKHL. Hcnonb3oBarh LU(POBBIE PECYpChbl UISI  [TOCTPOCHUS
rpapvKOB TPUTOHOMETPUUYCCKHUX DYHKIMU U H3yUCHHS UX
CBOWCTB.
54. I'paduueckue MeTOABl pEHICHUS YpaBHEHUH U

HCPABCHCTB.
I'paduyeckre METOIBI pelIeHH s 3a]a4 C TapaMeTPaMH.

IIpakTnyeckoe 3anATHE

55. IIpodeccuonaibHO OPHEHTHPOBAHHOE CO/IEPKAHNE:
JJIeMEHTapHEIe TpeoOpa3oBaHus rpapuKoB PYHKIIHI.
56. I'padux xommosunuu QyHkuui. ['eomerpuueckue
oGpasbl ypaBHeHuit " HEPABEHCTB Ha Crpouth rpayku  KOMITO3HMLUH qinKuHH C  TOMOIIKIO
) QJICMCHTAPHOT'O HMCCJICAOBAHUA U CBOMCTB KOMIIO3WIHWU JIBYX
KOOPAWHATHOM IIIOCKOCTH. F—
57. Pemenne 3amay. OyHKIIMOHATBLHBIC 3aBUCIMOCTH B
peanpHBIX TIpolleccax MW sABICHUAX. | paduxu
pealbHbIX 3aBUCHUMOCTEM.
58.

Pemenune npuknagusix 3amad. Mcnosb3oBaHue
rpaduKoB GYHKUMN JUIS MCCIEIOBAHUS MPOLECCOB
U 3aBUCHUMOCTEH, KOTOpble BO3HUKAIOT IpU
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pElIeHUH 3a/1a4 U3 JAPYTUX YYeOHBIX MPEIMETOB U
peabHOM JKU3HU.

1.4

Haugaia
MaTEeMaTHYECKO
ro aHajIu3a.

36/18

Ypox

59. IMocaenoBaTeabHOCTH, CIIOCOOBI 3aJ]aHUS OnepupoBatb TTOHSITHSIMH: MOCTICIOBATEIBHOCTb,
HOCHGJIOBaTeHBHOCTefI MeTOH MaTeMaTquCKOfI CII0COOBI 3aJaHus HOCHeHOBaTeHBHOCTeﬁ; MOHOTOHHBIE U
MHIYKLAHA MOHOTOHHBIE M OrPaHHYCHHbIC OTpaHWYCHHBIC  IIOCICAOBATEIBHOCTH;  HCCIECIOBATh

MTOCTIETOBATENEHOCTH Ha MOHOTOHHOCTB u
II0CJICIOBATCIIBHOCTH. I/ICTOpI/IH BO3HUKHOBCHUA A
OTPaHUYECHHOCTb.
MaTeMaTHn4dYCcCKOro aHaJin3a KaK aHaJin3a
OCCKOHEYHO MaJIbIX.
60. ApudmeTrueckas U TeoMeTpUYCSCKas IPOrPECCHH. MaBate  ompeneneHne  apHMETHYCCKOH M
TEOMETPUYECKOH IIPOrPECCUM.

61. BeckoneuHo yOBIBatoIas reoMeTprIecKast POrPECCHsl. Jloka3bIBaTh CBOHCTBa apupMeTHIECKOI u

CyMMma 0eCKOHEYHO yOBIBAIOIIEeH reOMEeTPHUECKOM TEOMETPHYECKON MPOTPECCHH, HAXOAWTh CYMMY YJICHOB

y y p P porp yMMy
nporpeccuu. JIMHENHHbIN 1 3KCIOHEHMaIbHBIN pocT. Huco e. MPOrpPecCud, a TaKkKe CyMMy UJIEHOB OECKOHEUHO
®dopmyIia CIOKHBIX IPOIICHTOB. yOBIBalOIIEi reOMETPHUYECKOI TPOTrpecch.

62. HenpepeiBHble (GYyHKIIMM W uUX cBoiicTBa. Touku OnepupoBarh NOHATUAMK: (QYHKUMS HENpepbIBHAS Ha
paspbiBa. CBoiicTBa (YHKIMI HENpepbIBHBIX Ha OTpE3Ke, TOUKa pasphiBa (YHKIMH, aCHMNTOTA rpaduka
oTpeske ¢yskunu. [IpUMEHATs CBONHCTBA HEMPEPHIBHBIX (YHKIIUI

JUISL pELICHUs 3a71a4.

63. AcuMITOTHI rpauKOB (QYHKIIUH.

64. HpOI/ISBOZ[Haﬂ (byHKIII/II/I OnpeﬂeﬂeHHe. HepBag Uu OHepHpOBaTb TMOHATHUAMM: IIEPBASA U BTOPAA IMIPOU3BOIAHBIC
BTOpAas MPOU3BOJHBIC (DYHKIIUH. by

65. ]"eOMeTqueCKHf/’I u qmgnqecm/lf,’l cMbic | [ToHumarh GU3NYECKUH U TEOMETPUYECKUI CMBICT MTPOU3BOTHOM;
HPOM3BOIHON. YpaBHEHHE KacaTeabHOM K rpaduky | 3amuchBarh YpaBHEHHE KacaTelIbHOMU. Hcnonb3oBats
(byHKHI’H/I reoMeTpuueckuid ¥  (U3MYECKUH CMBICH IPOWU3BOJHON ISt

peleHus 3a1ay.

66. HpOHgBOﬂHBIe 3JIEMEHTAPHBIX ¢)YHKIII/H7I- BbluncnsaTe  NpOWM3BOOHBIE  CyMMBI,  IIPOU3BENEHUS,
[Ipou3BogHast CyMMBI, IPOU3BEIEHUS U YACTHOTO. HACTHOTO 1 CIOKHOH QYHKIHH.

67. [Tpou3sBoHAs KOMITO3UIIUU (I)yHKHHﬁ. Crpouts rpadpuk  KoMmo3umud  (QYHKIHA C  TOMOIIBIO

AIIEMEHTAPHOTO HCCIICIOBAHNS U CBOWCTB KOMITO3HIINH.

68. [IpumeHEeHHEe TNPOW3BOJHON K  HMCCIICIOBAaHHUIO Hcnonp30BaTh  NPOM3BONHYIO  UIA  HMCCIIEIOBAHUS
(pyHKHI/Iﬁ Ha MOHOTOHHOCTH U 3KCTpeMyMBI. (byHKHI/II/I Ha MOHOTOHHOCTb U 3KCTPEMYMBI.

69. Haxoxnenne HauOONBIIETO W HAWUMEHBIIETO Haxoaute HamOoJbliee W HAaWMEHbIIEC 3HAUYCHHS

67




3HAYEHUH HENPEePHIBHOM (DYHKIMM Ha OTpPE3KeE.

(YHKIMM HENPEephIBHOM Ha OTpe3Ke, CTPOUTH TpadyKH
(GyHKIMH Ha OCHOBaHMH ITPOBEAEHHOTO HCCIICOBAHMSL.

70. [TepBoobOpasnas, OCHOBHOE cBoMcTBO | OnepupoBarh MOHSATHSAMH: I€PBOOOpasHas M ONpeNeNEHHBIN
epBOOOPA3HBIX. MHTErpaJl.

71. ITepBooGpa3HbIe 3JIEMEHTAPHBIX ¢bynknuii. | Haxonuts neppoobpasneie seMeHTapHBIX GYHKIHHA 1 BEIYHCIATE
[TpaBwiia HaX0XICHUS IEPBOOOPA3HBIX. unrerpan o popmyne Herorona— Jleibnuna.

72. Hpotbeccno]{a,m,]{o OPHEHTHPOBAHHOE ITonyuath npencTaBiieHHEe O 3HAYCHUU BBEACHUS MOHSITHS
colep:KaHue: UHTerpaia B pa3BUTHH MaTEeMATHKH.
NHuterpain. I'eoMeTpu4ecKuii CMBICI HHTETPAJIA.

73. [IpuMeHenre  wWHTErpaja  UIs  HAXOKICHHUS Haxonute miomamu MIOCKAX (UTYp €  TOMOIIBIO
IUIOMIA/IEH IOCKHX (UTYP. ompeeéHHOr0 UHTerpaa.

74. [TpuMeHeHre HHTETpaa IIsd HaX0XKICHHS 00hEMOB Haxonuts mmomamu miockux ¢uryp u o0bEMBI Ten ¢
I€OMETPUYECKHX TEIL. MOMOIIBIO ONPEIeTIEHHOTO HHTErpaa.

75. JuddepeHnnanbHble ypaBHEHUS OnepupoBatb noHsTHS quddepeHnnansHple ypaBHEHHS

76. MaTteMaTuueckoe 3HaKOMHUTBCS C MaTeMaTHYEeCKUM MOJAEIMPOBAHHUEM Ha

MOJICIIMPOBAHUE  pEATbHBIX
IPOIECCOB €  MHOMOLIbI0  AuddepeHnnanbHbIX
YpaBHEHUM.

npumepe audhepeHINaTbHBIX YPaBHEHUH.

HpaKTl/I'leCKOC 3aHATHE

77. IIpodeccuonanibHO OpMEHTHPOBAHHOE COEeP:KAHME: HCIIOIb30BAHNE
MIPOTPECCUU ISl PELLIEHHS PEANbHBIX 3a/1a4 IPUKIIATHOTO XapaKkTepa.
78. Merton uHTEpPBAJIOB [UIsl pellleHUs HepaBeHCTB. [Ipumenenue
CBONCTB HETIPEPHIBHBIX (DYHKIMH IS pereHus 3a1ad.
79. [TpousBonHbIe amemMenTapHbIX GyHkumii. [IponsBognas BbuuCiIATE MPOU3BOIHBIE CYMMBI, NPOU3BEICHHUS, YacTHOIO WU
CYMMBI, IIPOU3BEACHUS U YACTHOT'O. CJIOKHOH (DyHKITHH.
80. BblunciATE MPOU3BOIHBIE CYMMBI, ITPOM3BENCHHUS, YaCTHOTO M
IIpon3BoHas CyMMBI, TPOU3BEACHUS U YaCTHOTO. -
CJIOKHOH (DyHKIHH.
81. [TpumeHeHne NPOU3BOAHON K HCCIIEAOBAHUIO (DYHKIUH Ha Hcnonp3oBaTh HpPOU3BOMHYIO U MCCIENOBaHHS (YHKIMM Ha
MOHOTOHHOCTbB U 3KCTPEMYMBI. MOHOTOHHOCTb U 3KCTPEMYMBI.
82. . Hcnonp3oBaTh MPOM3BOMHYIO M HAXOXKACHUS HAMITYUIIEro
Pemenve npukiaanbix 3aaad. [IpumeHeHue mpon3BOAHON i HAXOXKACHUS
pelleHys B MPUKIIAIHBIX, B TOM YHCIIE COUUAIbHO-DKOHOMUYECKHX,
HaWJIy4IIero peleHns B NPUKIAAHBIX 3a1a4aX, I ONPENeIeHUs CKOPOCTH U
9 3aJadax, Uil ONpPENENEHUs CKOPOCTH M YCKOPEHMs IIpolecca,
YCKOpPEHHMS TIPOIIECCa, 3aIaHHOTO (POPMYIION MITH TPAQUKOM. N
3aJaHHOTO (POpMYITION MK TPaQUKOM.
83. Brmuncnenne onpexaeneHHoro wuHTerpana 1o ¢opmyne Hprorona- | HaxoauTts mepBooOpa3HbIe 3J€MEHTApHBIX QYHKIMH M BEIUUCIATH
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[TapannenbHOCTh MPSAMBIX U INIOCKOCTEH B MPOCTPAHCTBE:
napajuleJibHbIe MpsSMbIE B MPOCTPAHCTBE, MApPaJLIEIbHOCTh
TPEX NPSAMBIX, IApaUIEIbHOCTD IPSIMON U INIOCKOCTH.

Jleit6uunna. uHTerpai mo gopmyne Hetorona— JleibOHua.
84. [Tpumeps! pemienuit qupepeHnnaIbHBIX YpaBHEHHH.
85. [pumeps! pemmennii qudepeHnnaNnbHBIX YpaBHEHHIH.
1.5 | MHoXxecTBa 6/4 Ypok
JoTHKA "
86. MHoXxecTBO, OTIepaLui HaJl MHOKECTBAMU U UX CBOWUCTBA. CBoOOIHO  omepupoBaTh  MOHATHUSMH:  MHOXKECTBO,
Huarpammel Ditnepa-Benna. onepaiuu HajJ MHOKECTBaMH.
87. Omnepayn HaJl MHOXKECTBAMH 1 X CBOWCTBA. CB0OOIHO OTIEPUPOBATH ONEPAIMH HAJl MHOXKECTBAMH.
88. Onpenenenue, Teopema, CBOWCTBO
MaTEMATHUIECKOTO 00DBeKTa, CIE/ICTBHE, CBobOomHO OIEpHUPOBATH TMOHATHAMI:  OTPE/IENeHNE, TeopeMa,
YpaBHEHHE - CJEICTBUE, CBOWCTBO MaTEeMaTH4eCKOro OOBEKTa,
AOKA3aTCILCTBO, PABHOCHIIBHDIC ypPABHCHHUL. JI0Ka3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHHS U HEPABEHCTBA.
IIpakTnyeckoe 3aHATHE
89. HpI/IMeHCHI/IC TECOPECTUKO-MHOXXECTBCHHOI'O Hcnonws3oBaTh TeopeTI/IKO—MHO)KGCTBeHHHf/i arrapar Uit OTTMCaHus
ammapaTa i OIHCAHUS PEAbHBIX IPOLECCOB H | PCAIBHBIX IPOLECCOB M ABNCHMI, IPH PELICHUN 33144 U3 APYruX
o Y4eOHBIX MIPEAMETOB.
SIBJICHUH, IPY PEIICHUH 3a7a4 U3 APYTUX YUCOHBIX
IIPEAMETOB.
90. MHO)KGCTBO, OoIiepanvy HaJl MHOXXCCTBaMHU. CBo06o1HO OIIEPUPOBATH OII€pAIIUU HaJl MHOKECTBaAMU.
Paznea 2. 'eomeTpus
2.1 | IIpsmble n 18/10 Ypoxk OnpenensiTh IUIOCKOCTh Kak (UIypy, B KOTOPOW BBIIOJIHSETCS
IIJIOCKOCTH B miaHuMeTpusi. JlenaTe mnpocTedine JIOTMYECKHE BBIBOABL U3
HDOCTPAHCTRE 91. OcHoBHBIE IOHATHS cTepeoMeTpun. Touka, mpsmas, TpH. ]l P s
poctp AaKCMOMAaTHKH IUIOCKOCTH. [IpMBOOWTH TpPUMEPHl  peambHBIX
IIJIOCKOCTbD, IMpOCTPAHCTBO. IlousTue 00 .
00BEKTOB,  HWIcaIH3alMell  KOTOPBIX  SBISIFOTCS  aKCHOMBI
AKCHMOMAaTHU4YCCKOM MMOCTPOCHUU CTCPCOMCTPHU:
T€OMETPHH.
AKCHUOMBEI CTEPECOMETPUHN U CICACTBUA U3 HUX. P
92. B3anMHoe pacronioskeHue MpsIMbIX B IPOCTPAHCTBE: Hcmonb30BaTh sl TOCTPOEHUSI CEUYEHUH METO]I CIEOB,
TIepeceKaroImecs napasIenbHbIe " METOJI BHYTPEHHETO IPOEKTHPOBAHHSA, METOH IepeHoca
3
CKPeLMBAIOILHECS npsIMBbIe. TIpu3Haku cekymell 1ockoctu. KiaccuduuupoBars  B3aMMHOE
pacroJio’keHHe MPSIMBIX B NPOCTPAHCTBE, WILIIOCTPUPYS
CKpCHINBAIOIIUXCA ITPAMBIX. .
PHCYHKaMH U TIPUBOJIS IPUMEPHI U3 PEATbHON JKU3HH.
93. Jloka3bIBaTh MpPH3HAK O MApaIENBHOCTH TNPSMONH U

IJIOCKOCTH; CBOICTBa MapajyieIbHOCTH NOpSAMOH U
IUIOCKOCTH. JOKa3pIBaTh TEOpeMy O CYIIECTBOBAHWH W
€IMHCTBCHHOCTH TIapaJUICTHLHON TIPSAMON, MPOXOJSIIeH
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yepe3 TOYKY MPOCTPAHCTBA U HE JeXalled Ha Jpyroi
NPSMOM; JIEMMY O IIEPEC€YEHHH IUIOCKOCTU JIByMs
napajuyleIbHbIMA ~ MPSIMBIMHM;  T€OpeMy O  Tpéx
napajijieNIbHbIX MPSIMBbIX.

94, [TapamiensHoe u HEHTPAIbHOE IPOEKTHPOBAHUE, OOBSCHATh, YTO  Ha3bIBAaCTCA  MApaUICBHBIM U
M306pakeHue Guryp. LECHTPAJIBbHBIM TPOSKTUPOBAHWEM U KaK BBIIOJIHACTCS
OCHOBHEIE CBOCTBA NapaUIENBHOTO NpPOSKTUpOBaHHEe (GHUIYp Ha IUIOCKOCThb. JIOKa3bIBaTh
CBOMCTBA MapajyieNbHOro npoektupoBanud. IlomyuyaTts
npoekTupoBanusi.  M3o0paxenue  ¢uryp B
o NpENCTaBICHNE O LEHTPAILHOM IPOEKTHPOBAHHU H 00
napajajiCJIbHOU IIPOCKIUH. Vsl C
HUCTOpUH PabOT MO TEOPUH MEPCIICKTUBBI.
COHAIIPABJIIEHHBIMU  CTOPOHAMHU, YIOJI  MEXOY
IPsAMBIMHA B IIPOCTPAHCTBE.
95. Hapa)‘[ﬂeﬂbHOCTb IUIOCKOCTEH: napajiielIbHbIE KnaccuuippoBars B3auMHOE PaCIOIOKEHHE MPIMOH U
IUIOCKOCTH, CBOMCTBA IApaJIJIEIbHBIX IIJIOCKOCTEN. TUTOCKOCTH B MPOCTPAHCTBC, HPUBOAA COOTBETCTBYIOLINC
OpUMepsl U3 peanbHoi  ku3HH.  DOpMyIHPOBATH
OIpeNieNiCcHue MNapaIeidbHBIX NPSMOH M IUIOCKOCTH.
Jloka3plBaTh TNPH3HAK O NAPAUICNFHOCTH NPSAMOW |
IJIOCKOCTH; CBOMCTBa MAapajuleIbHOCTA TNPSIMOM |
IUIOCKOCTH.
96. [lepnieHIUKYISIPHOCTE TPSIMOH W IUIOCKOCTH: JloKa3pIBaTh: ~ TEOpEMy,  BBIPAKAIONIYI0  MPH3HAK
NEPIEHMKYIIAPHLIE TPAMBIE B  HPOCTPAHCTBE, NEPNEHIUKYJSIPHOCTH NPSMOM M IUIOCKOCTH; TEOPEMY O
HpSIMBIC HapaJIJIeJILHBIC u HepHGHIII/IKYJISIpHBIe K CYIIECTBOBAHUN U €IMHCTBCHHOCTH ITPAMOU, l;[pOXO)IHH_IeI:I
N Yyepe3 AaHHYI0 TOYKY W TEPHCHAMKYISAPHOH K JaHHOM
IIJIOCKOCTH, ITPU3HAK NEPTICHAUKYIISIPHOCTH IIPSIMOUN
o wtockocTu. [loyyats npeacTaBieHne 00 OPTOTOHATEHOM
n IIJIOCKOCTH, TCOpeMa (6] npsamMou
. NPOCKTUPOBAHUH.
NEPpNCHAUKYIISIDHOU  TTIJIIOCKOCTH. OpTOFOHaHBHOC
IIPOEKTHPOBAHHUE.
97. HepHeHJII/IKy.]'Iﬂp MU HAaAKJIOHHBIC: paCCTOSIHI/Ie oT HonyanL MpeACTaBJICHUC O 3HAYCHUU IICPHCHAUKYJIIApa
TOYKU JIO IUIOCKOCTH, PACCTOSHUE OT IPSIMOM 10 Ans Apyrux obmacteit Hayku (¢usMKa, OHEpreTHKa,
INIOCKOCTH, MPOCKIUA (bHrprI Ha ILTIOCKOCTD. Ja3epHbIC TEXHOJOTHH), B PEAIBHON JXM3HM (TEXHHKA,
o OKpY’Karomias 00CTaHOBKA).
HepHeHI{I/IKyJ'IHpHOCTB IINTIOCKOCTCU. IMMPU3HAK
MEePIECHINKYISIPHOCTH JIBYX MJIOCKOCTEH.
98. Teopema o Tpex MepreHAnKyIspax. Jloka3piBaTh TeopeMy O TpEX MEepHeHANKYIApax u
TeopeMy 00paTHYIO TeopeMe O TPEX NepICHANKYIAPaX.
99. AxTyanu3upoBaTh (aKTBl W METOIBl IUIAHUMETPHH,

Yribl B IPOCTPAHCTBE: YroJI MEXAY MNPAMOU U
IJIOCKOCTBIO, JIBYIPAHHBIA YIOJI, JIMHEHHBIM yToOi

pelieBaHTHEIE TEeMe, MIPOBOJUTH aHaJIOTUH.
@opMmynmupoBaTh  ONpEAEICHHE JBYTPAHHOTO  yIJIa.
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JBYI'PAHHOIO yria. TpexrpaHHslii 1 MHOIOTPaHHBIE
yribel. CBOMCTBA IUIOCKUX YIJIOB MHOIOTPaHHOIO
yrina. CBoiicTBa IUIOCKMX W JABYIPAaHHBIX YIJIOB
TPEXIPaHHOrO yria. TeopeMbl KOCHHYCOB H
CHUHYCOB JJIs1 TPEXTPAHHOIO yTJa.

Jloka3bIBaTh CBOMCTBO PaBEHCTBA BCEX JIMHEWHBIX YTJIOB
JByrpanHoro yria. KnaccuduuupoBath JByrpaHHbIE
YIIIBI B 3aBUCUMOCTH OT MX IPayCHON MEpBHI.

HpaKaneCKoe 3aHATHE

100. [Ipocreiimme npocTpaHCTBEHHBIE (ZUTYPHI HA TNIOCKOCTH: Pemars crepeoMeTpuuecKrne 3amavd: Ha OIpeaeieHHe
TeTpadp, Napanjenenumnes, IOCTPOeHUE CEUeHUI. BHJIa CEUYEHUS M HaxOXJeHHEe ero miomanu. IIposoauts
JI0Ka3aTeNbHbIe paccyXJaeHHs npu peleHnu
TEOMETPUUECKUX 3a/ad, CBA3aHHBIX CO B3aUMHBIM
PAacroioKeHHEeM NPSMBIX B IPOCTPAHCTBE.
101. [leprieHANKYIAp U HAKIOHHEIE. @opMyIMpOBaTh OIpPEACNCHIS: MEPICHIUKYISPHBIX MPSIMBIX B
MPOCTPAHCTBE; ONpEACICHUE TMPAMOH, NEPHCHIUKYISIPHOH K
IIOCKOCTH. JlOKa3pIBaTh: JEMMYy O TIEPICHINKYJSIPHOCTH IBYX
MapajyIeNIbHBIX MPSIMBIX K TPETbel MpSIMOM; TEOpeMbl O CBS3U
MEXy NapalaeIbHOCTIO MPSIMBIX M UX HNEPHEHIUKYIAPHOCTBIO K
IUIOCKOCTH. JIOKa3pIBaTh: TEOpPEMy, BBIPAKAIOIIYIO MPU3HAK
MEPIEHAUKYJIAPHOCTH HpSAMOM U IUIOCKOCTH; TEOpeMy O
CYIIECTBOBAaHUH W EAWHCTBEHHOCTH MPSMOM, MPOXOMAAIICH depes
JAHHYI0 TOYKY U MEpIeHAWKYJSIPHOH K MJaHHOHW IIIOCKOCTH.
N3o0pakaTh B3aMMHO MEPIICHANKYISIPHBIC IPSIMYIO M INIOCKOCTh
102. VYTIaBl B IPOCTPAHCTBE: Yyrod MEXKIY NMPSMON M IUIOCKOCThIO, | Pemrath CTepeoMeTpruIecKre 3a1auu, HCTIONB3YA
JBYTPAHHBIM YrOJ, JMHEHHBI Yrod JBYIPAHHOTO yria. | TNIAHHMETPHYECKUE (PaKTBI M METOIBI.
TpeXrpaHHbI 1 MHOTOTPaHHbIE YIJIBL.
103. TeopeMbl KOCHHYCOB ¥ CHHYCOB IS TPEXTPAHHOTO yIJIa. Pemate mpukimagHble 3aJauyd, CBA3aHHBIE C HAaxXOXJICHHEM
TEOMETPHUECKUX BEINIHH.
104. | Teopema o Tpex NMEepIEHANKYIAPaAX. Pemats crepeoMerpuueckue 3a/adu, CBI3aHHBIE C MPUMEHEHUEM
TEOpeMBI O TPEX MEPHEHIUKYIAPax, HaXOKACHHEM PaCcCTOSHUH,
IIOCTPOCHHUEM ITPOEKLIUH.
2.2 | MHororpaHHUKH 10/10 Ypok
105. Buer MHOTOTPaHHUKOB, pa3BepTKa PucoBaTh BBINyKJIbIE MHOTOTPAHHUKH C 33JaHHBIMUA CBOMCTBAaMH;
MHOTOTpaHHHKA. IIpH3Ma: n-yroipHas MpH3Ma, | BOCCTAHABIMBATH 0OIIHii BUI BEITYKIOTO MHOTOrPaHHIKA M0 ABYM
ero MIPOCKIHSIM. Jloka3bIBaTh cBOMcTBa BBINTYKJIOTO
npsaMass U1 HaKJIOHHas IPU3MBbI, OOKOBas W IOJIHAS
MHOTOIPaHHHKA.
MOBCPXHOCTH ITPU3MBEIL.
106. | Iapannenenunes, NpAMOYTOJNbHBIN MAPAIIIENENUIE] U €0 CBOUCTBA. | PrcOBaTh BBHIMYKIIbIE MHOTOTPAaHHHUKH C pPa3sHOW DiiepoBoif

Kparuaifiie myTu Ha OBEpXHOCTH MHOTOTpaHHHKA. TeopeMma Dilnepa.

xapaKTepHchOﬁ; HCCJIICA0BAThE BO3MOXXHOCTU IIOJTYUYCHUA
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IMpoctpancTBenHas Teopema [Tudaropa.

pe3yiabTaTa MHOpU BAapbUPOBAHUU JAHHBIX. HHaHI/IpOBaTL
MOCTPOCHUC IMPpaBUJIBHBIX MHOT'OI'pPaHHUKOB Ha
TMOBEPXHOCTAX APYTrUX IMpaBUIJIIbHBIX MHOTOT'PAaHHHUKOB

107.

Mupamuna:
MTUPaMUJIBI.
MIUPaMUJIBI.

N-yrojpHas TNHpPaMUAa, TpaBWIbHAs M yCEUCHHas
CpoiicTBa pebep u OOKOBBIX TpaHel NpaBHIbLHOM

108.

[IpaBuabHBIC MHOTOTPAHHUKHU: TMpaBHIIbHAS TMPH3Ma WM IPAaBUJIbHAS
MUpaMU/ia, TPaBUIbHAS TPEYrONbHAS TMHPAMUAA ¥ PABUIBHBINA
Terpadap, kyo. IlpexcraBmenme O NPaBIIIBHBIX MHOTOTPAHHUKAX:
OKTadIp, TOJIEKAdP U UKOCAIIP.

109.

CummeTpusi B TPOCTPAHCTBE. DJIEMEHTHl CHMMETPHH MPaBHIBHBIX
MHOTOTpaHHMKOB. CHMMeTpuss B MpPaBWIBHOM MHOTOTPaHHUKE:
CUMMETpHUsS TapajulelieluIela, CHMMETPUS TPABWIBHBIX IIPHU3M,
CUMMETPHS TPABIIIEHONW MTHPAMHIBL.

IIpakTHyeckoe 3aHATHE

110.

l'[podmccnona.nbno OPUEHTUPOBAHHOEC COACPKaAHUE:
BBIYHCIICHUE DJICMCHTOB MHOT'OTPAHHUKOB! pe6pa, AuaroHaliv, yribl.

111.

[Tnomans 60KOBOI MOBEPXHOCTH MPH3MBIL.

Brrancints O0KOBOI MOBEPXHOCTH IPHU3MBL.

112.

[Tomans 60KOBOI MOBEPXHOCTH U MOTHOM MMOBEPXHOCTH TPSIMON
MIPU3MBI, IUIONIA/[b OCHOBAHUIA, TeOpeMa 0 OOKOBOM MOBEPXHOCTH
HIPSIMOY ITPU3MBI.

BrruciaTe wiomaan MOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpHU3Ma,
MMpaMuia), TeOMETPUIECKHX Tell C MpUMEHEHHEM GopMyI.

113.

I Trormans 6G0KOBOI OBEPXHOCTH M MOBEPXHOCTH TPABMIILHOM MTAPAMHIBI,
Teopema O IUIOMIAH YCEeUeHHON MUpaMU/IbL.

Berucnares momaan TOBEPXHOCTH TNPABIJIBHONW — IMHPAMHUIIBL,
TEOMETPHUUYECKUX TeJl C MPpUMEHEeHHeM (popmy.

114. | Cummerpus B [IPaBUIBHOM MHOT'OTPaHHUKE:! CUMMETpUs
napajulejienunena, CHUMMETPUsl NPaBUIbHBIX NPU3M, CHUMMETPHS
MPaBUJIBHOW MHUPaAMU/IBI.
2.3 | BexTope u 4/4 Ypok
KOOPZMHATBI B 115 I : i1 | OnepupoBaTh TMOHATHSAMHU: BEKTOP Ha IUIOCKOCTH W B
IpocTpaHCTEE. : OHATHS: BEKTOpP B IPOCTPAHCTBE, HYJIEBOU pup . : p
BCKTOP, JJIMHA HeHyHeBOFO BeKTopa, BeKTOpLI TIPOCTPAHCTBE; KOMILTaHapHBIC BCKTOPBLI. HpI/IBOZ[I/ITI)
KOJUTHHEAPHBIC, COHATPABIICHHbBIE y | TPEMEpbl  (DU3MYECKMX BEKTOPHBIX BenuunH. OcBauBaTh
[[POTHBOIIOJIOKHO HAIIPABIICHHBIE BEKTOPEL. NpaBWJIa BBINOJIHEHUS JEUCTBUM CIIOXKEHHMS W BBIYMTAHUSA
. . | BEKTOpOB, yMHOXEHHMsl BeKTOpa Ha uucio. Jloka3biBaTh
PaBenctBo BekTOpOB. JIeMCTBHUSI C BEKTOpAMMU: .
MPU3HAK KOMIUIAHAPHOCTH TpEX BEKTOpOB. JlokaswIBaTh
CJIOKECHHUC u BbIUYUTAHUC BCKTOPOB, CyMMa

HCCKOJIBKMX BCKTOPOB, YMHOXCHHUC BCKTOpa Ha
ypciio. CBOMCTBA CIOXKCHHUS BCKTOPOB. CBoiicTBa

TEOpEeMy O Pa3jiOKEeHUH JIHOOOro BEKTOpa MO TPEM JaHHBIM
HEKOMIUIAHAPHBIM BEKTOpaM
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YMHOXEHUSI BekTopa Ha uucio. Ilonstue
KOMIUIAaHApHBIE BEKTODBI. IIpuznak
KOMIUIAHapHOCTU  TpeX  BekTopoB.  [IpaBuio

napajuienenunena. Teopema o pa3nokeHUU BEKTOpa
10 TPEM HEKOMIUIAHAPHBIM BEKTOPaM.

116.

[IpsmoyronbHas cucrema KOOpAUHAT B
npoctpancTBe. Koopannarsl BekTopa. CBsi3b MEXKIY
KOOpAMHATaMH BEKTOpa W KOOPAMHATAMH TOYEK.
VYron mexay BekTopamu. CKaJnsipHOE MPOU3BEICHHE
BEKTOPOB.

BcnoMHNTE ONPCACIICHUE CKAJAPHOI'0 YMHOXCHUA U €TI0

CBOWCTBA. BpUMCHAT €  TIOMOILIBIO  CKaJISPHOTO

YMHOXKCHUA MJIMHBI BCKTOPOB, YIJIbI MCXKAY HHUMHU,

yCTaHaBJIMBATb NEPIICHANKYJIAPHOCTE BEKTOPOB.

HpaKTH'IQCKOC 3aHsATHE

117.

Onepaupm Haa BEKTOpaMHu, 3aJaHHBIMHA B IIPOCTPAHCTBE.

Bekropel B mpocrpaHcTtBe. Omnepauuu HajJ BEKTOPaMH.
BekropHoe ymHOXeHHE BEKTOpOB. CBOWCTBa BEKTOPHOTO
YMHOXKEHHUSL.

118. IIpamoyronpHasg cucTeMa KOOpPAMHAT B  MPOCTPAHCTBE.
Koopaunarel BekTopa. Pasnoxkenue BekTopa mno 0Oaswucy.
KoopanHaTHO-BEKTOPHBIN METOJ npu peleHuH
TEOMETPUUECKHX 3a7ad.

2.4 | Tena BpamieHus 12/20 Ypox

119. TTousatus: IWTHHPAYCCKAs MTOBEPXHOCTb, CBo0oHO OTepUpoOBaThH TIOHSTHUSIMH: HWIMHIPUYECKas

KOHHYIECKas I0BEPXHOCTb, oGpasyronye | MOBEPXHOCTE,  INATHHIP. W3ydath  crmocoObl  MOJy4YCHHUS

noBepxHocTed. Tena BpamieHus: LIWIMHAP, KOHYC,
YCEUYEHHBIH KOHYC.

MUIHHAPHYCCKON TTOBEPXHOCTH, IIMIHHAPA. M300paxkars HMUIHHID
U €T0 CEUCHMS INTIOCKOCTHIO.

120. TMoustus: map, C(bepa, C(i)epI/IquKaSI MTOBEPXHOCTb. CB000IHO OnepUpPOBATh MOHATUAMH: chepa U map, IEHTP, PaTuyc,
mmaMeTp chepel uW mapa. DopMyIHpOBaTh  ONpEHCICHHE
KacaTeNbHOM IJIOCKOCTH K cdepe. [loka3plBaTh TEOPEMBI O
CBOWCTBE ¥ TPU3HAKE KACATEIBHOW IUIOCKOCTH. BBIBOIUTH
(dhopMyJTy IS BRIYMCIICHUS IO H chephl uepes paguyc chepsl.
121. B3anMHoe pacmonokeHue cdepsl U IIOCKOCTH, KacatenbHas | MccnemoBars B3aMMHOE PacioiokeHue chephbl U INIOCKOCTH.
IJIOCKOCTh K cepe. M3o0pakeHnwe Ten BpamieHUs Ha
IUTOCKOCTH. Pa3BepTka mwmmHApa W KoHyca. CHMMeTpus
cbepsl U 1mapa.
122. OcHoBHBIE cBoOlicTBa | CBOOOOHO oOmepupoBaTh MOHATHAMH: O00BEM Tema, O00BEM

O6beM. OOBEM NPUMBI.

00BEMOB Te. Teopema 00 o0Beme

OpAMOYTOJIBHOI'O MapauiejIcnuieaa. (I)OpMyJ'II/IPOBaTL OCHOBHEIC
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IIPSIMOYTOJIBHOTO NapaJuIeIeNUIe1a U CIEICTBUS U3
Hee. OObEM IPSIMOM M HAKJIIOHHOM TIPU3MBI.

cBoiictBa  00BEMOB.  JlokaseiBaTh Teopemy 00  00BEME
MPSIMOYTOJIBHOTO  Mapajviejienunena,  CIeACTBUS U3 Heé.
JlokaspIBaTh TeopeMy 00 00BEME HAKIIOHHOW TPU3MBI Ha TIPUMEpe
TPEYTOJIBbHOMN MPU3MBI U AJISI IPOM3BOJILHON MPU3MBI.

123. [Tono6ue B mpoctpancTBe. OTHOLIEHHE 00BEMOB, IUIONIAACH
moBepxHoOcTel onoOHbIX (uryp. [IpeodpasoBanue momoodwms,
TOMOTETHSL.
124. Crpoutp ceueHus. Pemarb crepeoMeTpUyYecKWe 3aqadyd Ha

[TocTpoeHne ceuyeHnii MHOIOIPAHHUKOB U TEJI BPAILLCHUS:
CCUCHHMS IMIMHIpaA (MapauIeIbHO U MEPIEHANKYISIPHO OCH),
ceyeHHs KOHyca (IIapajllelIbHOE OCHOBAHHUIO U MPOXOAAIlee
yepe3 BEpLIMHY), CEYEHHs IIapa, METOAbl IIOCTPOCHUS
CEUCHUIH: METOJ CIIEJIOB, METOJ BHYTPEHHETO
MPOEKTUPOBAHMUS, METOA IIEPEHOCA CEKYIIEeH TIIOCKOCTH.

JIOKa3aTeJIbCTBO ~MAaTeMaTHYeCKUX OTHOLICHWH, HaxOXICHUE
TreOMETPUYCCKUX BEIMYUH (IJIMH, YIJIOB, IUIOManeH, oOBEMOB).
Hcnonp3oBaTh HpH  PEIIEHHHM  CTEPEOMETPUYECKHX  3a1ad
IUTaHUMeTpHdeckne (akTel W MeToxbl. [IpoBOAWTH JIOTHUECKH
KOPpEKTHBIE  JIOKa3aTeNIbHbIE  pAacCyXAEHHWsS TPH  PEIICHUH
CTEPEOMETPHUCCKHX 3a7ad.

HpaKaneckoe 3aHATHE

125.

O6bveM. O0BbeM mUpamMuIbL.

Jloka3siBaTh Teopemy: 00 00BEME nHMpamuubl, (GopMyIHpoBaTh
CIeACTBUS U3 Hee: 00bEM yCceuéHHOW mHpamuIbl. BBIBOAWTH
(dhopMyJIy IS BBIYHCICHUS 00bEMOB YCEUEHHOM TUPAMHEIBI

126.

O6beM. O0beM IUIMHIPA U KOHYCA.

CBoOOIHO oOmepupoBaTh TOHATHUSAMHU: OOBEM Tema, TUIONMIATh
moBepxHOCTH. DOPMYIHPOBATH OCHOBHBIE CBOMCTBA 0OBEMOB.
Joka3pBaTh TeopeMbl: 00 00bEMe MIIIMHAPA; 00 00BEME KOHYycCA.
BreBomute opMynsl  ans  BRIYMCICHHS O0BEMaA yCEUE€HHOTO
KOHYca.

127.

O0beM mapa 1 MapoBOro CErMEHTA.

CB0OOIHO OTIEepPHPOBATH MOHATHSMH: IAPOBOM CEIMEHT, MIAPOBOH
CJIOM, IIApOBOM CEKTOp, OCHOBAHHWE M BBICOTA CEIMEHTA,
OCHOBAaHHE W BBICOTA IIAPOBOTO CIJIOS. BBIBOIUTH (POpMYIBI [UIA
HaXOXJIeHHss 00BEMOB IHIAPOBOrO CErMEHTa, LIAPOBOTO CEKTOPA,
wiomaau chepsl. JlokaspiBaTh TEOpeMy 00 00bEME 1mIapa.

128.

KomOuHarmu Ten BpallleHHs ¥ MHOTOTPaHHUKOB. [Ipusma,
BIMCaHHass B HWIMHAP, ONHCaHHAasA OKOJIO IWIWHApA.
[epecedenue cdepsl 1 mapa ¢ IIOCKOCThI0. KacaHue mrapa u
chephl IIOCKOCTHIO.

Pemats mpocthle 3amauu, B KOTOPHIX (UIYpPUPYIOT KOMOHMHAIIMU
TeNl BPAIlGHHWS W MHOTOIPaHHMKOB. VICIIONB30BaTh NPH PEILICHUH
3ajia4, CBSI3aHHBIX CO Cepoil U MIapoM, TIIAHUMETPUIECKHE (HaKThI
U METOIBI.
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129. | KomOnHanmu Ten BpamleHWss W MHOrorpaHHukoB. [loHsTwe | Pemars crTepeoMmeTpuyecKre 3a/add, CBSI3aHHBIE C TeEJlaMH
MHOTOIPaHHMKA, OMMCAHHOTO OKOJO cdepnl, chephl, BIUCAHHONW B | BPALICHMS,  IOCTPOCHMEM  CEYEHMH  TEN  BpameHus, C
MHOTOIPaHHHUK UJIM TEJIO BPAILCHUS. KOMGI/IHaHI/IﬂMI/I TCJI BpalllCHUA 1 MHOT'OI'PaHHUKOB.
130. [Tnomans MOBEpXHOCTH HWJIMHIPA, KOHYca, miomanb chepsl | CBOOOAHO OmMEpHpoBaTh MOHSITHUSMH: KOHHYECKash MOBEPXHOCTb,
U ee 4acTei. KOHyC, YCeuéHHBIH KoOHyC. M3yuarb CIOCOOBI TONydYeHHUS
KOHMYECKOH IIOBEPXHOCTH, KOHyca. [300paxarh KOHYC M €ro
CCUCHHMS TUIOCKOCTBIO, MPOXOISINEH Yepe3 OCh, M IIIOCKOCTHIO,
MEPIEHIUKYIISIPHOM K OCH.
131. [Tnomans MOBEpXHOCTH HWJIMHJIPA, KOHYCA, MJIOMAAb chepsl
U ee yacTeil.
132. | Pemenue 3agau Ha MIOCKOCTHU C MCIOJIb30BAHUEM CTEPEOMETPHUECKUX
METOJIOB.
133. CeueHus 11apa, METOJIBI OCTPOCHHS CEYEHUI: METO/ ClieoB, MeTo/| | Pemats crepeomerpuyeckue 3aiaud, CBsS3aHHBIE €O Cepoil u
BHYTPEHHETO MPOEKTUPOBAHMSI, METO/] IEPEHOCA CEKYLIEN MUTIOCKOCTH. | IIAPOM, HAXOXIEHUEM IIOIIAIH CEephl M €€ YacTel, MOCTPOEHUEM
ceueHni cepsl U Hapa.
134. | Pemenue 3a7a4 Ha INIOCKOCTH C MCITOJIb30BaHUEM CTEPEOMETPUYECKUX | Pemars crepeoMeTpryeckre 3aiaun, CBsI3aHHbIE ¢ 00bEMOM IIapa,
METOJIOB. LIAPOBOT0 CErMEHTa, IIAPOBOT0 CEKTOPA, IUIOLIAIbI0 ChepH.
2.5 | /IBnxkeHus B 4/2 Ypok
NPOCTPAHCTBE
135. JIBOKEeHUS MIPOCTPAHCTBA. OTO6pa)KCHI/ISI. CBOOOJIHO OMEpUPOBATH MOHITUSIMH: OTOOpaXKEHHE MPOCTPAHCTBA
HBI/I)KCHI/ISI U PaBEHCTBO <bHryp. OO0mmme cBoiicTBa | Ha ce0s, IBWKEGHHE MPOCTPAHCTBA; LEHTpalbHAas, oOceBas M
neuxennit. [IpeoOpasoBanus mogo6us. IIpsamas u | 36PKaIbHas CHMMETPUH, NApaUICIbHBIH MEPEHOC; PABEHCTBO M
cdepa Ditrepa. nogobue ¢uryp. OnepupoBaTh NOHATHSAMHU: OpsiMas u cdepa
Oitnepa. BemmonHATs npeodpa3zoBaHust Mogoous.
136. | Bunsl ABMKEHHI: TapaieNbHbIN IEPEHOC, LIEHTpalbHast CAMMeTpHs, | Jloka3blBaTh yTBEpXKIEHHS O TOM, YTO LEHTpalibHas, oceBas U
3epKaJIbHAS CHMMETPHS, IOBOPOT BOKPYT MPSIMOH. 3epKajibHasi CHMMETPUH, NapajulelIbHBIA MEePeHOC  SIBISIOTCS
JBIKCHUSIMU.
IIpakTnyeckoe 3aHATHE
137. [IpeobpaszoBanus momodus. [Ipsmas u cdepa Ditnepa. Pemrates reoMeTrpmueckue 3amaud C WCIONB30BAaHUEM JBIDKCHHU.
HVcrionp30BaTh NpH pEIICHUN 3aj1ad ABHKEHHS IIPOCTPAHCTBA U UX
CBOMCTBA.
Pasnes 3. BeposTHOCTL M CTATHCTHKA
3.1 | DeMeHTH TeOpUH 10/4 Ypok

BEpPOSITHOCTEH.

138.

I'pad, cBsa3HBIM rpad, myTH B rpade: MUKIIBI U IETH.
Crenenp (BaJIGHTHOCTH) BepmmHbL. ['padsr Ha

ITpencTaBnsTh OOBEKTHI M CBS3M MEXIY HHUMH C ITIOMOIIBIO
rpada, HaXOIUTh MyTH MEXy BeplinHaMu rpada. Beigensts B
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IJIOCKOCTH. [lepeBps.

rpade 1uemu u uukiasl. CTPOMTH JEPEBO MO OMHUCAHHIO
CIly4aifHOTO OMbITa, ONKCBHIBATh CJIydYalHbIE COOBITHA B
TepMHHAX AepeBa. Pemars 3a1auu ¢ moMoIsio rpados.

139. DrneMeHTapHbIe COOBITHS. BeposSTHOCTE cily4aifHOTO COOBITHA. | BbInensaTh ¥ ONHWCHIBATH CIy4aiHbIE COOBITHS B
CiyuaiiHble 3KCIIEPUMEHTHI (OIBITHI) U CilyYaiiHble COObITUA. | CIIy4aiHOM OTIbITE. DopMyIMpOBATH YCIIOBHSI
DneMeHTapHBIE COOBITHS (MCX0/TB1). BeposTHOCTH ciyyaiitroro | MPOBEICHHU CIydaiiHOro ombita. Haxoquts BeposTHOCTH
coObITHsl. bBaM30CTh YacTOTBI U BEPOSITHOCTH COOBITHIA. CcoObITHiIA B OIBITax ¢ PaBHOBO3MOXHBIMHU
CiyyaiiHble OMBITBI C PaBHOBO3MOKHBIMH 3jleMeHTapHbiMu | OICMCHTAPHLIMHI HCXOAMH.

COOBITHSMH.

140. Onepanuun HaJl COOBITHUSIMU: nepeceueHue, Hcnons3oBaTh HHafpaMMBI Diinepa u Bep6anLHoE:

06beIMHEHHE, IIPOTHBOIIONOKHbIC COGBITHSL ONHUCAaHUE COOBITHH TIPH BBIIOJIHEHUH OIEpalnit
o Haja coObITusAMHU. PemaTh 3amaum, B TOM YHCIE C

HmarpaMme! . Oitnepa. Dopmyna CIIOAKCHIA UCTIONIB30BAaHUEM  JEpeBa  CIly4YalHOTO  OIIBITa,

BEPOATHOCTCHU. (GOPMYJT CIOKEHHS M YMHOKEHHS BEPOATHOCTEN

141. VYcaoBHas BEpOATHOCTb. Y MHOXEHHE BeposiTHOcTel. [lepeBo | Pemwats 3agaun, B TOM UHMCJIE C MCIOJB30BAHMEM JEPEBA

CIy4ailHOr0 5KCIIEPUMEHTA. CIy4YailHOrO OIbITa U YMHOXXEHHS BeposiTHOCTeW. Mcmosp3oBaTh
MIPaBUJIO YMHOXEHUsI, N3yUCHHbIC KOMONHATOPHBIE (hOPMYJIBI 11
MIEPEUUCIICHUS] 3JIEMEHTOB Pa3JIMYHBIX MHOXKECTB, B TOM YHCIIE
3JIEMEHTAPHBIX COOBITHI B CITydailHOM OIBITE.

142. [Monp3oBatbcst  opmysoii ¥ TPEYrOJLHUKOM

bunapHbli ciydaliHbI OMBIT (UCHBITAaHUE), YCIEX U
Heynadya. HesaBucumble ucnsitanus. Cepusi HE3aBUCUMBIX
WCIBITAaHUN 710 1nepBoro ycmnexa. llepectaHoBkn u
¢dakropuan. Yucno coueranuil. TpeyronpHuk Ilackans.
®opmyna 6unoma HeroToHa.

Ilackang Juig ompeneneHuss 4YUCIAa COYETaHUIL.
[Mpumenste Qopmyny Ounoma HbroToHa s
npeoOpa3oBaHus BhIpaKeHUH. Pa30uBaTh CIIOKHBIE
DKCIEPUMEHTHl HAa OTAEIBHBIE HMCIBITaHHs. Pemars
3a7a4d Ha TOMCK BEPOSTHOCTEH COOBITHH B CEpUH
UCTOBITAHUN JO TEpPBOrO yclexa M B CEpUsix
ucnbITanuit beprysmm.

IIpakTnyeckoe 3aHATHE

143. YMHO)EHUE BEPOSTHOCTEM. HepeBo cIy4yaitHoro
SKCIIEPUMEHTA.2
144. Cepust HezaBUCHMBIX wHcnbITaHui  beprymm. Coywaiinsiii | Pa30uBarh cia0XHBIE SKCHEPUMEHTHI Ha OTAEIBHBIC HMCIBITAHUS.

BBIOOD M3 KOHEYHOI COBOKYITHOCTH.

Pemats 3amaun Ha TOMCK BEPOSTHOCTEH COOBITHMH B Cepuu
UCTBITAHUH JI0 MEPBOTO YCIeXa U B CepUsAX HCIbITaHUH bepHymny,
a TaKKe B OIBITaX CO CIydyalHbIM BBIOOPOM H3 KOHEYHOM
COBOKYITHOCTH C HCIOJIb30BaHUEM KOMOWHATOPHBIX (AKTOB U
¢dbopMyn, B TOM UHCI€ B XOJe IPAaKTUUECKOH paboThl C
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MNPUMECHCHUCM CTAaHAAPTHBIX (byHKI.[PIﬁ.

3.2

JuckperHsle
CllyJaitHble
BEJIMYHHBI

16/10

Ypox

145. | Cnyuaiinas BenmuuHa. PacnpeneneHue BeposTHocTed. Jluarpamma | OcBauBaTh MOHATHS: ClydaiiHas BelIMYHMHA, paclpesieleHue,
pactpenenenus. Onepanun Haj CIy4alHBIMU BelMWYHMHAMHU. buHapHas | Tabiuma pacupeneieHus, fuarpaMMa paciupeaeIeHus.
ciydaiiHasi BeJIMYMHA.

146. | CoBMecTHOe pacripenieieHie IByX CIyJaiHbIX BennduH. HesaBucumere
CclTy4aiiHble BETMYUHBI.

147. | Juciepcus W CTaHOApTHOE OTKJIOHEHHE CIyYalHOW BETHYHHBI OcBauBaTh TOHATHS:  JWCIIEPCHS, CTaHIAPTHOE
(pactipenenenust). Jucmepcusi OWHAPHOW CIydalHOW BEIMYUHBI. OTKJIOHEHWE  CIy4yailHOW  BenuuyuHBL.  HaxomuTs
MareMaTHdeckoe OXHAIOaHWE TPOU3BEACHUS W IUCIICPCHS CYMMEI IWICTIEPCHIO TI0 paclipeneneHuo. M3ydats cBoiicTBa
HE3aBHUCHMBIX CIyYalHBIX BemWuuH. Jlucrepcuss W CTaHZApTHOE mucriepcud. [lo w3ydeHHBIM (opMyiIaM HaXOIJHUThb
OTKJIOHEHHE  OMHOMHANBHOTO  pacnpeaeneHus. Jucmepcuss JMCIEPCHI0 OMHOMHAJIBHOTO PACIpEeNiCHNs, B TOM
CTaHJIapTHOE OTKJIOHEHHE T€OMETPUIECKOTO paclpeieeHusl. YHCIIe B XO/€ MPaKTUIEeCKON paboThI

148. 3akon Oombinmux uymcen. HepaBercrBo UYeOwliiesa. PasGupars nokasarenscrsa TteopeM. OcpauBath
Teopema YeOHIIICRA. Teopema Bepuymmy. BEIOOPOYHBIN METOH HMCCIEIOBAaHUI, B TOM YHCIIE
BeIGopounsiii MeTO MccienoBanuii. Beioopounbie B Xoie mpakTiieckoif paborer.  Ocsaupath

MIOHATHUS: TEHEpalbHasi COBOKYITHOCTH, BBIOOpPKA,
XapaKTEPUCTUKHU. OueHuBaHue BEPOSITHOCTH
BEIOOpOYHOE CpefHee W BHIOOPOYHAS IHICIIEPCHS.
coOBITHSI 1O BBIOOPOYHBIM JaHHBIM. [IpoBepka
o BbIunciaTe BBIOOPOYHBIC XapaKTEPUCTUKU M Ha
MNPpOCTCUIINX THUIIOTE3 C IMOMOMBIO M3YUCHHBIX X OCHOBE OLIEHUBATh XapaKTePHCTHKH
paclpeieICHUN. reHepabHOM COBOKYITHOCTH.

149. HerepBIBHI)Ie CnyqaﬁHLIe BCJIIUYUHBI. CDYHKHI/ISI 3HAKOMHTHCS TIOHSITHSAMU: HCMPCPbIBHAA CJ‘Iy‘laﬁHaﬂ
IJIOTHOCTH BEPOSATHOCTH pacrpeneneHus. BEIIMYHMHA, HENPEPHIBHOC PACIPEICICHHE, DYHKLIS
PaBHOMepHoe pactupenesieHue u ero CBOMCTBA. IJIOTHOCTU BEpOSATHOCTU. HaxoauTh BepOATHOCTH

COOBITHII 1TO TaHHOH (PYHKIMH TUIOTHOCTH.

150. CDYHKHH;[ IUIOTHOCTHU BepOSITHOCTI/I IIOKa3aTeJILHOIO U 3HAKOMHUTBCS C TOHATUSAMHM: II0KA3aTEIbLHOC pacupeaciacHue,

BEPOSITHOCTH TIOKA3aTEIbHOTO PACTIPEACICHHS, (yHKIHS BEJMYHUHBI, PpacCIpeieiICHHbIe 10 I0Ka3aTeJIbHOMY 3aKOHY, IIO
HOpMaJIbHOMY 3aKOHY.

IUIOTHOCTU BCPOATHOCTU HOPMAJIILHOTO pacCIipCacICHUs.

@yHKIMA  IUIOTHOCTM W CBOWMCTBA  HOPMAJIbHOIO

pacnpeaciiCHuA.

151. | IlocnenoBaTenbHOCT, OAMHOYHBIX HE3aBHCUMBIX COOBITHH. 3anaud, | Belaensare 1O  ONMCAaHWIO  CIIy4alHOIO — ONbITa  BEJIWYWHBI,
puBOAAIIHE K pacupenenernto [lyaccona. pactipeneneHHbIe 1o 3aKoHY [lyaccoHa.

152. | KoBapuauuss aByx ciy4aiiHbiX BennuuH. Koadduument nuueidiHoW | OcBauBaTh NOHATHS: KoBapuauus, Ko3()(GULHMEHT KOppesluy,

77




koppemsiun. CoBMeCTHbIE HaOMIOACHUS ABYX BETHYUH. BHIOOpOYHBIN
KodQHUIUEHT Koppemsuuy. Pasznmume MeXOy JTHHEHHOW CBS3BIO U
TIPUYUHHO-CIICICTBEHHOW  CBsI3bt0. JIMHeWHass perpeccusi, MeETO[
HauMEHBIINX KBaJIpaToB.

JIMHEHHAs 3aBUCHMOCTb. OHCHI/IBaTB XapakKTep CBA3U MCKAY

CJ'Iy'-IaﬁHBIMH BCIMUYMHAMHU, HUCXOAA U3 TMPUPOAbI HJAaHHBIX ¢

BBIYMCJICHHBIX XapaKTECPUCTHUK. Hcnons3oBaTh ArarpaMmbl

pacceuBanusa  IAJid I/I306pa)KGHI/I$I COBMCCTHOI'0O  pacCCuBaHUsA
nanHbpIX. Haxoauts KOB(b(l)I/IHI/ICHTI)I OCHU JuarpaMmbl, B TOM YHUCJIC

B XOJIC TNPAaKTUYECKOH paboOThl C NPUMEHEHHWEM CTaHIapTHBIX
GyHKIHIA.

HpaKaneCKoe 3aHATHE

153. | IIpumepsl pacupeaeseHuid, B TOM YHCie TeOMETPUUECKOE U
OMHOMHAIIBHOE.
154. | MaTemMaTu4eckoe OXKHUJAaHUC CIyYailHON BEIMYHUHBI (pacripeieicHus).
[IpumMeps! Ha IPUMEHEHUS MaTEMaTHIECKOT0 OXKHJIaHHS (CTpaxoBaHue,
jorepes). MaremaTuueckoe —OXHIaHHE OMHapHOM  ciaywaiiHOU
BEJMYUHBI. MaTeMaTHYeCKoe OKUAAHHE CYMMBI CITyYaiHBIX BEIWYHH.
MareMaTHdecKkoe OXHIAHHE TE€OMETPHYECKOr0 U OMHOMHAIBHOTO
pacupeneneHui.
155. | 3amaun, mpuBOIAIINE K TIOKAa3aTEIIFHOMY pacIpeleIeHHIO. Paz0bupate mpuMephl 3amad, MPHUBOAALNIMX K ITOKAa3aTECIbHOMY
pacrpeneneHuIo 1 K HOpMallbHOMY PaclpeelICHHTO.
156. | 3amaum, npuBOSAIINE K HOPMAIBHOMY PacIpeieIeHHIO. Paz0bupate mpuMephl 3amgad, MPHUBOAALNIMX K IOKAa3aTEIbHOMY
pacrpeneneHuIo 1 K HOpMallbHOMY PacipeelICHUO.
Koncynpramms 2 157. | Koncynpramus nepes 3K3aMeHOM
CamocrosrenbHas paboTa 12 [MoxroroBka k sK3aMeHy
39 2. - Pabora ¢ KoHcmekTamu, Y4eOHOW W  CIEUHaJIBHOU

SKOHOMHYECKOW JUTeparypoir (mo maparpadam, TIi1aBaMm
y4eOHBIX TOCOOHHT, yKa3aHHBIM MPEIo1aBaTeIeM).

- TlomroroBka K MpPaKTUYECKUM 3aHSATUSAM C HCIOIB30BAaHUEM
METOAMYECKHX PEKOMCHIAIMN NperoaBarelisi, BBITOJIHCHUE
1 oopMIIEeHHE IPAKTUIECKUX padoT.

-  BrimomHenue gomaniHuXx 3aaHAM 110 paseny.

- Ilpumepnas Temarnka qOMAIIHUX 33aHUN 110 pa3jielny:
Peienne 3amau Ha HaxOXIEHHE NPOU3BOIHBIX (YHKIIMH
HCTONB3YS MpaBuia quddepeHnupoBanus. Penienne 3aqay Ha
HaXOXKACGHHE  INPOM3BOJHBIX  OJIEMEHTApHBIX  (YHKIHH.
Pemenune 3agay Ha HaxOXXACHHE YIIOBOro Kod(duuueHTa
KacaTeJdbHOM K rpaduky ¢yHkuun. PemeHue 3amad Ha
COCTaBJICHUE YpPaBHEHHs KacaTelbHOH K TrpaduKky (yHKIHH.
Pemenne 3aau Ha HaX0XKJIEHUE TPOMEXYTKOB MOHOTOHHOCTH

GbyHKIMH.
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Pemenne 3amay Ha HaXOXJAEHHE OSKCTPEMYMOB (YHKIMIA.
Pemenne 3amau  Ha  HAaxXOXKIEGHHE  HaAWOONbBIIEro U
HaMMeEHbIIero 3HadeHui ¢yHkiuu. MccnenoBanue GyHKIMNA
IIPU TIOMOIIM TIPOM3BOJHOM M TOCTPOCHHE HX TpadHUKOB.
Pemenne 3amad Ha HaXOXAECHHE NEPBOOOPA3HBIX (HYHKIIHH.
Boruucnenne unterpanos. PemieHue 3amad Ha HaxXOXIEHUE
IJI01aie KpUBOJIMHEHHBIX Tpanenuii.

[Mouck uHpOpMaIMU IO TEME C MCIOIb30BAaHUEM PA3ITHMYHBIX
TEXHOJIOTUI ITOUCKA;

Coop, cucremarn3anus, u3y4eHue u opopMICHHE MaTepraa;
Br16op Gopmbl IpencTaBiaeHus MaTepraa: KOHCIICKT,

JOKJIa, pedepat, ra3era, 3cce, mpe3eHTanus, OyKieT, Iiakar,
cxeMa, TabJInIa, CalT 1 T.1.

[IpomexxyTounas 4
aTrecTanus B hopme

JK3aMeHa

Bcero: 369
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6. YCJIOBUS PEAJIM3AIIMU YYEBHOI'O ITPEJMETA
MATEMATHKA

6.1 MarepuaJbHO-TeXHHYECKOe o0ecreyeHue

B coorBerctBum ¢ tpedoBanusmMu PIOC COO k MarepuaaIbHO-TEXHUYECKOMY
o0ecreyeHno y4eOHOro mporecca yriayOJeHHbII YpOBEHb Kypca MaTeMaTHKH H3ydaeTcs B
YCIIOBUSIX MPEAMETHOTO KaOMHETa MaTeMaTHKH.

IIporpamma yuebnoro npeamera OVYIIn.03 Martemaruka peanusyercst B yriayOJeHHOM
YpPOBHE, B KOTOPOW HMEETCS BO3MOXXHOCTh OOECHEYHTh CBOOOAHBIA AocTynm B MHTEpHET BO
BpeMs yueOHOTr0 3aHATHUS U B IEPUO]I BHEYUEOHO! JEATEIIbHOCTH 00YUarOIUXCsl.

O6opynoBaHue yueOHOro KabuHeTa:
- Paboune mecta Ha 25 oOyuaromuxcs
- ABTOMaTH3UpOBaHHOE paboyee MECTO MPEeroiaBaTels;
- HMHTepakTuBHAs 10CKA, IPOEKTOP, KPOHUITEHH;
- JIMueH3uoHHOE MpOorpaMMHOE obecrieueHre 00IIero Ha3HaueHus;
- Brixon B rimo0anbHYyIO CETh;
- Craruueckue, TMHAMUYECKHE, IEMOHCTPALIMOHHBIE U Pa3daTOYHbIE MOJIEIH;
- Komrmekt TexHHu4ecKON JOKyMEHTAIMU, B TOM YHCJIE MacnopTa Ha CPelCcTBa
o0ydeHus, HHCTPYKIIMH 110 UX UCTIOJIB30BAaHUIO U TEXHUKE OE30MacCHOCTH;
- Kommekt yueOHO-MeTOIMUECKON TOKyMEHTAIUH;
- DoHA OLICHOYHBIX CPEACTB M0 MPEAMETY;
- Komnexmus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB;
- DIEKTpOHHbIE METOMYECKUE IOCOOHS [0 MaTEMATHKE;

6.2 UndopMmannonHoe odecrieyeHne peaau3alnuu MporpaMmmbl

B Oubnunoreunsiii ¢GoHA BXOAAT y4yeOHUKH U3 (eAepalbHOrO NepedHs y4eOHUKOB,
JOITYIIEHHBIX K MCIIOIB30BAHUIO TPU peaTr3alliil HMEIOIINX TOCYIapCTBCHHYIO aKKPEIUTAIHIO
0o0pa3oBaTeNbHBIX MPOTPaMM HAYaldbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
o0pa3oBaHMsI OpPTraHU3AIMSIMH, OCYIIECTBISIONMIMMH  00pa30BaTENBHYIO JCSITEIBHOCTh U
YCTaHOBJICHUS TMPEACTHLHOTO CPOKA MCIIOJIb30BAHUS MCKIFOUEHHBIX YYEOHUKOB, YTBEPKICHHOTO
npukazoM Mwunnpocsemenus Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHIOCTE
Poccun 01.11.2022 N 70799).

Crynentam  Komremxa  oOecriedeH  jgoctynma kK yueOnukam  OBC  Jlawp
(https://e.lanbook.com/)  (komnmekmmuu  "®ITY. 10-11 kn. Uzp-Bo  «lIpocserienuer.
O61eo0pa3oBaTeNbHbIE TPEIMETHI).

B o06pazoBatenbHOM TpOIECCe UCTIONB3YIOTCS AJIEKTPOHHBIE 00pa3oBaTeNbHBIE PECYPCHI
3 (demepasbHOTO TEpeyHs DIIEKTPOHHBIX 00pa30BATENBHBIX PECYpPCOB, OMYIIEHHBIX K
UCTONB30BAHUIO  TPU  pealM3allid  HMMEIOIIMX  TOCYAApCTBEHHYIO  AKKPEIUTAIIMIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIETro, OCHOBHOTO OOIIET0, CPEAHEro OOIIeTo
o0Opa3oBaHMsl, YTBEPXKACHHOTO TMpHuKa3zoM MunmnpocBenieHuss Poccum 18.07.2024 N 499.
(3apeructpupoBano B Muntocte Poccun 16.08.2024 N 79172).

OCHOBHBIC HCTOYHUKH:

1. bammvakos M.MU. Maremartnka: ydeOHWUK IS CTYJICHTOB YUYPEXKICHHUH CPEIHETO
npodeccuoHambHOrO  oOpazoBanus, l-e wu3manme: OOImIECTBO ¢ OrpaHUYCHHOMN
OTBETCTBEHHOCTHI0 OOpa30BaTeIbHO-U3ATENBCKUAN IEHTP «AKagemMus», 2022r.

2. bammakoB M.M. Matemaruka. 3amayHuk: y4eOHOE MOCOOME ISl CTYIEHTOB CpPETHETO
npodeccuoHaibHOTO  oOpa3zoBanmsi. 1-e wm3manme: OOMmMECTBO ¢  OrpaHHYCHHOMN
OTBETCTBEHHOCTHI0 OOpa3oBaTeIbHO-U3IATEIbCKUI LIEHTP «AKagemus», 2022r.
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DJIEKTPOHHBIEe 00pa30BaTe/IbHbIC PeCypChl

BepostHocte u cratuctuka 10. B DOP BI10 npencraBneno 8 wMoxayneit Ha 34
akajzeMuueckux dvaca. OOmmii mnepedeHbp Monyneil: IlpeacraBieHue JaHHBIX |
omnucarenbHasi cratucThka; CiydaliHble OIBITBI M CllydallHble COOBITHS, OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU Hcxonamu; Omepanuu Haja COOBITUSIMH, CIOXKEHUE
BEpPOSITHOCTEH; YCIOBHas BEPOSITHOCTb, NEPEBO CIy4alHOTO OmbITa, (HopMysia TMOJHON
BEPOSTHOCTH M  HE3aBHUCUMOCTh  COOBITHH; DieMeHThl KoMmOuHaTtopuku; Cepuu
nocieIoBaTeIbHbIX UcnblTaHui; CiydaiiHble BETUYMHBI U pacnpenenenus; O0obmenue u
CHUCTEMaTH3allMsg  Kypca  BeposSTHOCTM M cratructukn 10 kmacca.  OOO
"CBEPOBPA3OBAHMUE".

BepostHocte u cratuctuka 11. B D0OP Bl1 mnpencraieno 8 wmoxpyneit Ha 34
akazeMuuecknx vaca. O0mmii mepedeHp MoayJiei: MaremMaTrnueckoe OKHJIaHUEe CITydaitHOM
BEJIMYMHBI, Jlucnepcust M CTaHAapTHOE OTKIOHEHHE CIy4YaiHOM BeNMYMHBL; 3aKOH OOJBIINX
yncen;  HemnpepbiBHbIe — ciydaiiHble — BelnuuuHBl  (pacmpeneneHus).  HopmambHoe
pacnipenenenue; O0oOLIeHHe U cUCTeMaTH3alus: MPEICTaBICHUE JaHHBIX W CTaTUCTHKA,
OO6o01eHne M cucTeMaTu3alus: MHOXeCTBa, KOMOMHaropuka, rpadsl; OO600meHue u
cucTeMaTH3alus: COObITUA U UX BeposTHOCTH; O000IIeHHe U cCUcTeMaTH3allus: CllyyaiiHble
BenuuuHbl U pacnpenenenus. OO0 "CBEPOBPA3OBAHUE".
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