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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
09.02.07 UudopmaimoHHbIe CUCTEMBI U IPOIPAMMHPOBAHUE .

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 ¢
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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 PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IIPEIMETA
MATEMATHKA (YTJYBJIEHHBIA YPOBEHD)

JIMYHOCTHBIE pEe3yNbTaThl OTPAXKAIOT TOTOBHOCTh U CIOCOOHOCTH OOYYarOIIMXCS
PYKOBOJCTBOBAThCS ~ CHOPMHUPOBAHHOW  BHYTPEHHEH  MO3MIIMEH  JIMYHOCTH, CHCTEMOU
[IEHHOCTHBIX  OPUEHTAIMi, TO3UTUBHBIX BHYTPEHHUX YyOEXKICHUH, COOTBETCTBYIOIIUX
TPAAUITIOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIUPEHHE KU3HEHHOTO OIbITa U OTBITa
JEeSITeNFHOCTH B TPOILIECCEe peanHu3alli  CPEJICTBaMU y4eOHOTO TMpeaMeTa OCHOBHBIX
HAaIpaBJICHUN BOCHUTATEIbHON EATEIIbHOCTH.

B pesynbprate usydenus yuebHoro mnpeamera OVIIn.03 Marematuka y oOydaromierocs
OyIyT cpOpMUPOBAHBI CICAYIONINE JUYHOCTHbIE Pe3yJIbTAThI:

B cooTBercTBHHM ¢ TpeboBanusamu ®T'OC COO YTo4YHEHHBIE THYHOCTHBIC Pe3yIbTAThI
POO0II COO

I'paXXJaHCKOT'0 BOCIIMTaHUS: 1) rpak1TaHCKOTO BOCTIMTAHMSI:

= C(I)OpMI/IpOBaHHOCTB rpancnchxoﬁ O3 = C(I)OpMPIpOBaHHOCTB r pa)KIlaHCKOﬁ
06yqa10merocs[ KaK aKTUBHOTI'O IIO3UIIHUH O6yanOHJ;eFOCSI KakKk
OTBCTCTBCHHOI'O 4JICHA pOCCHﬁCKOFO O6IJ_ICCTB3.; AKTHUBHOI'O U OTBCTCTBCHHOI'O YJICHA

- OCO3HaHWE CBOMX KOHCTUTYILIMOHHBIX IIPaB U POCCHIICKOTO 00111eCTBA;
06H3aHHOCTCI71, YBAXXCHUC 3daKOHA U = [OpeACTaBJICHUC O MATCMATHUYCCKUX
IIPaBOIOPS KA, OCHOBaX (DYHKIITMOHHPOBAHUS

= HNPHUHATHC TPpaAUIIUOHHBIX HAIMOHAJILHbBIX, Pa3JIMYHBIX CTPYKTYD, ﬂBHeHHﬁ,
0011eYeI0BeYeCKUX TYMaHUCTUYECKUX U MpoLEeAyp IpaskJaHCKOTO 00IIecTBa
JIEMOKPAaTUYECKUX LIEHHOCTEM; (BBIOODBI, OMPOCHI U APYTOEC);

- TOTOBHOCTH NPOTHUBOCTOSTH UACOJIOTUU - YMEHHE B3aUMOJICHCTBOBATH C
9KCTpEMH3MaA, HAllMOHAJIU3MaA, KCCHO(I)06I/II/I, COMAJIbHBIMU UHCTUTYTaMH B
JUCKPUMHUHAIIUU 110 COUAIbHBIM, COOTBETCTBHH C X (DYHKIUSIMU U
PCIIUTUO3HBIM, paCOBLIM, HATUOHAJIbHBIM Ha3HA4YCHUCM.

[IpU3HAKaM;

- TOTOBHOCTH BECTH COBMECTHYIO JESTEIILHOCTh B
MHTEpecax rpa)k1aHCKOTo 00IIeCTBa,
y4acTBOBATh B CAMOYIIPABICHUU B
00111e00pa30BaTEIPHON OpPTaHU3AIUHN U JIETCKO-
FOHOIIECKUX OpTaHU3AIHIX;

- YMEHHE B3aWMOJICHCTBOBATH C COITUATBHBIMU
WHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKIUIMU
1 Ha3HAYCHUEM,

- TOTOBHOCTh K TYMaHUTApHOU U BOJIOHTEPCKOMH

JIeATeTbHOCTH;

MNaTpuOTHUYCCKOI'0 BOCITUTAHUA: 2) MaTpUOTUYCCKOI'O BOCIIUTAHUA:

- c(hOopMUPOBAHHOCTb POCCHUICKOMN TPAXKIAHCKOKH |- c(HOPMUPOBAHHOCTH POCCUHCKOMN
NACHTHUYHOCTH, IATPUOTHU3MA, YBAXKCHUA K Fpa)I(l[aHCKOﬁ NACHTUYHOCTH,
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CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTHU
niepen PoauHoM, rop1ocTy 3a CBOM Kpai, CBOIO
Ponuny, cBOM SA3BIK U KYJIBTYPY, IPOLLIOE U
HACTOSAIIIEe MHOTOHAIMOHAILHOTO Hapo/ia
Poccuu;

LIEHHOCTHOE OTHOILIEHHE K TOCYAapCTBEHHBIM
CHUMBOJIaM, UICTOPUYECKOMY U PUPOJTHOMY
HacJIeJIUI0, TaMSITHUKaM, TPaAUIUsIM HapOJIOB
Poccun, noctuxenusim Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUIX U TPYE;
uzeiHas yOeKICHHOCTh, TOTOBHOCTD K
CIy>)KeHU0 U 3amure OTe4yecTna,
OTBETCTBEHHOCTbH 3a €ro CYIh0Y;

YBaKEHHUS K POLLIOMY U
HACTOAIIEMY POCCUICKON
MaTeMaTUKH,

LIEHHOCTHOE OTHOIIIEHHE K
JOCTUKEHUSIM POCCUNCKUX
MAaTeMaTUKOB U POCCUHCKOI
MaTeMaTHUUYECKOH IKOJIbI,
HCIIOJIb30BAHNE ITUX JTOCTUKEHUH B
JIPYTUX HayKaX, TEXHOJOTHUSX,
chepax SKOHOMUKH;

AYXOBHO-HPABCTBCHHOT'O BOCIIMTAHUA:

OCO3HAHMUE JYXOBHBIX LIEHHOCTEN POCCUICKOTO
Hapoja;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS,
STHUYECKOrO MOBEACHHUS,

CIIOCOOHOCTH OLIEHUBATh CUTYALUIO U
MIPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPATILHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHE
YCTOMYMBOTO OyAyIIEero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJAUTEIISIM
U (WIKM) IPYTUM WiIeHaM CeMbH, CO3JIaHUIO
CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSITHS
IIEHHOCTEH CEMEMHOM KH3HH B COOTBETCTBUH C
TpaguuusiMu HapoaoB Poccnu;

3) JTyXOBHO-HPAaBCTBEHHOT'O

BOCIINTaHUA:
OCO3HaHUE JYXOBHBIX LIEHHOCTEH
POCCHICKOTO HapoJa,
c(hOpMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHUS, STUYECKOTO MOBECHUS,
CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JTOCTHKCHUM HAYKU U
NeSITeNIbHOCTBIO YYEHOTO,
OCO3HaHUE JINYHOTO BKJIaJa B
MOCTPOCHUE YCTOHYHUBOTO

Oy mymero;

SCTCTHYCCKOI'O BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKITIOUast
ACTETUKY OBITA, HAYYHOTO U TEXHUIECKOTO
TBOPYECTBA, CIIOPTA, TPYAa U OOIIECTBEHHBIX
OTHOIIICHUH;

CITOCOOHOCTH BOCITPUHUMATH Pa3INUYHbIC BUJIbI
HCKYCCTBA, TPAJULIMM U TBOPUYECTBO CBOETO U
JIPYTUX HApOOB, OIIYIIATh SMOIIMOHAIEHOE
BO3/ICHCTBHE UCKYCCTBA;

yOEXJIEHHOCTh B 3HAUUMOCTH JUIsl IMYHOCTH U
001IecTBa OTEYECTBEHHOTO U MUPOBOTO
HCKYCCTBA, STHUYECKUX KYJIbTYPHBIX TPAIUIIII
Y HapOJHOTO TBOPYECTBA;

TOTOBHOCTH K CAMOBBIPXXCHHIO B PA3HBIX BUAAX
HCKYCCTBa, CTPEMJICHHUE TIPOSBIIATH KaueCcTBa
TBOPYECKOU JIMYHOCTH;

4) 3CTCTHYCCKOI'O BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY,
BKJIIOUAsl 3CTETUKY MAaTEMaTHUECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/a4,
pelIEeHUM, pacCyKICHHUI,
BOCIIPUUMYHUBOCTH K
MaTeMaTHYECKUM acleKTaM
Pa3IMYHBIX BUJIOB UCKYCCTBA

(I)I/IBI/I‘IGCKOFO BOCIIUTAaHUA:

c(hOpMHUPOBAHHOCTH 370POBOTO U OE30TACHOTO
o0pasa *H13HH, OTBETCTBEHHOTO0 OTHOIIIECHHSI K
CBOEMY 3/I0pOBBIO;

NOTPEOHOCTH B HU3UYECKOM
COBEPIIEHCTBOBAHUH, 3aHSATHIX CIIOPTUBHO-
03JIOPOBHUTEJIBHOM IS TEILHOCTHIO;

5) duznyeckoro BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh YMEHUS
MPUMEHSITh MAaTEMAaTUYECKUE 3HAHUS
B MHTEpecax 3J0POBOTO U
0e30macHOro 0opasa KU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0POBBIO (370POBOE
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AKTUBHOC HCIIPUATUC BPCIAHBIX ITPUBBIYCK U
WHBIX (popM mpUUUHEHHS Bpeaa Pu3ndeckoMy 1
MICUXUYECKOMY 3JI0POBBIO;

MUTaHue, cOaTaHCUPOBAHHBIN
PEXKHM 3aHATHI U OT/BIXA,
peryinsipHast puznveckas
AKTUBHOCTb ),

¢bu3nUecKoe COBEpIICHCTBOBAHNE
IPY 3aHATHSX CIIOPTHBHO-
03JI0POBUTEIBHON JIEATEIBHOCTBIO;

TPYZIOBOI'O BOCIIUTAHHUS:

TOTOBHOCTB K TPY/Y, OCO3HAHUE [IEHHOCTH
MacTepCTBa, TPYA0II00UE;

TOTOBHOCTB K aKTHBHOH JIESATEIBHOCTH
TEXHOJIOTHYECKOU U COLMAIbHOU
HAIpaBJICHHOCTH, CIIOCOOHOCTh HHULIUHPOBATD,
TUIAHUPOBATh U CAMOCTOSITEIILHO BBIITOTHSATD
TaKylo JAeATEIbHOCTB;

MHTEpEC K Pa3InYHbIM chepam
npodeccHoHaNbHON AEATEILHOCTH, YMEHUE
peaTn30BBIBATh COOCTBEHHBIC JKU3HEHHBIC
TUIaHBbI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHHIO U
caMo00pa30BaHMIO Ha MPOTSHKCHUH BCEit
KH3HU;

6) TPyIOBOTO BOCITUTAHUS:

TOTOBHOCTB K TPYly, OCO3HAHHE
LEHHOCTH TPYA0JII00uS,

MHTEpEC K pa3indHbIM chepam
pohecCHOHATBLHOU IS TEIILHOCTH,
CBSI3aHHBIM C MATEMAaTUKOW U e
MPUIOKCHUAMH,

YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD Oymytieid mpodeccuu u
peann30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIAHBI,

TOTOBHOCTB M CITOCOOHOCTH K
MaTeMaTH4ecKOMy 00pa30BaHUIO U
caMo00pa30BaHHIO HA TIPOTHKCHUN
BCEM KU3HHU,

TOTOBHOCTh K aKTUBHOMY YYaCTHIO B
PCLICHUH MTPAKTUYECKHUX 32124
MaTeMaTHYECKOW HATIPABICHHOCTH;

OKOJIOTHYCCKOI'0O BOCIIMTAHHA !

c(OPMHPOBAHHOCTh IKOJIOTHUECKON KYJIbTYPHI,
MMOHUMaHUE BIIMSHUS COLUATIBHO-
HPKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE
MPUPOJHON M COLMATIBHOM CpeJibl, OCO3HAHUE
r7100AJIBHOTO XapaKTepa dKOJIOTHYECKIX
npo0Jem;

IJIAHUPOBAHUE U OCYIIECTBIECHUE JICCTBUN B
OKpPY’KaIOIIeH cpelie Ha OCHOBE 3HAHUS LeJeil
YCTOMYHMBOTO Pa3BUTHUS YEJIOBEUECTBA;
AKTHUBHOE HENPUATHE IEUCTBUM, IPUHOCAIINX
BpEJl OKPYXAIOIIEH Cpeae;

yMEHHE NMPOTHO3UPOBATH HEOIATONPUATHBIE
HKOJIOTMYECKUE TIOCIIEACTBUS
MpeANPUHUMAEMBIX AEHCTBUM, IPEeIOTBpaIlaTh
ux;

pacUIMpPEHHE OIbITa AESITEIbHOCTU
9KOJIOTMYECKON HAIIPaBICHHOCTH;

7) 3KOJOTHYCCKOT'O BOCIIMTAHUA:

SKOHOMUYECKHUX MPOLIECCOB HA
COCTOSIHUE NPUPOJTHON U
COLIMAJIBHON CpENB,

OCO3HaHHUE TI00aTBHOIO XapaKTepa
AKOJIOTMYECKUX MPOOIIeM,
OpHMEHTAIMsl HAa IPUMEHEHUE
MaTeMaTHYECKUX 3HAHUH JUIs
peleHus 3a1a4d B 00J1acTH
OKpY>Karollen Cpeibl,
IUTAHUPOBAHKUE MOCTYIIKOB M OLICHKH
MX BO3MOXHBIX ITOCJIEICTBUHN AJIs1
OKpY’Karollen cpepl;

HCHHOCTHU HAYYHOT'O ITO3HAHUA:

c(hOpMHUPOBAHHOCTH MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha TUAJIOTe KYJIbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTa B
HOJIMKYJIBTYPHOM MHPE;

8) LICHHOCTU HAYYHOTO IMO3HAHUS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOM MPAKTHKH,
OHMMAaHHE MaTeMaTHUECKOU HAayKn
Kak cepbl YeITOBEYCCKOM
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- COBEPILECHCTBOBAHUE A3BIKOBOW M YATATEIbCKOU
KYJIBTYPbI KaK CpEJCTBA B3aUMOICUCTBUSA
MEK]y JIFOJIbMHU U TTO3HAHUS MUPA;

- OCO3HaHHWE LIEHHOCTH HAYYHOU EATEeIbHOCTH, -
TOTOBHOCTB OCYIIECTBJISATh IPOCKTHYIO U
HCCJIEI0BATENBCKYIO ACSTENIBHOCTD
VWHJIUBUIYAIBHO U B TPYIIIIE. -

NEeATEIIbHOCTH, ITAIlOB €€ PA3BUTHUA U
3HaYUMOCTH I Pa3BUTHUSA
LMBWINA3ALUH,

OBJIAJICHHUE A3BIKOM MAaTEMaTUKH U
MaTeMaTU4YeCKON KyJIbTypOH Kak
CPEICTBOM IIO3HAHUS MUPA,
TOTOBHOCTB OCYILECTBIISATh
IIPOEKTHYIO U UCCIEA0BATENBCKYIO
JEeATENbHOCTh UHANBUAYAIBHO U B
rpymme.

B mponecce AOCTHXKCHHUA JIMYHOCTHBIX PE3YJIBTATOB OCBOCHUA IIPOrpaMMbl 110

MaTeMaTHKe y  OOyYaroIIUXCS  COBEPIICHCTBYETCS  OMOIIMOHANBHBIA  WHTEIIICKT,
Mpenoararomui ¢opMUPOBAHHOCTD:
- CaMOperyJIMpOBaHUS, BKJIIOYAIOLLETO CaMOKOHTPOJIb, yMeHUue MPUHUMATh

OTBCTCTBCHHOCTH 3a CBOC ITOBCIACHUC, CIIOCOOHOCTE aJ[alITUPOBATLCA K SMOIIMOHAJIbHBIM
HU3MCHCHHAM U IIPOABJIATH FHGKOCTB, OBITH OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHUBAIIUH, Banoanomeﬁ CTPEMIICHUE K IOOCTHXKCHUIO LECIN H YCIIEXY,
OIITUMU3M, UHUIIUATUBHOCTH, YMCHUC HCﬁCTBOBaTB, ncxoas u3 CBOMX BO3MO)KHOCTCI71;
OMIIaTHH, BKJ'IIO‘laI-OH_Ieﬁ CIIOCOOHOCTh MOHUMATH SMOIUOHAJIbHOC COCTOSHHUE OPYTI'HX,
YUUTBIBATh €TI0 IpU OCYHICCTBJICHUHW KOMMYHHKAIIUH, CIIOCOOHOCTh K COYYBCTBUIO U
COIICPCI)KUBAHUIO,

COMaJIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTh BBICTpanBaTh OTHOLICHUA C APYT'UMU

JJFOAbMU, 3360TI/ITBCH, IIPOABJIATE HHTEPEC U pa3pCuIaTh KOH(bJ'II/IKTI)I.

B pesynbrate m3yuyenuss yde6Horo mpenmera OVYIIn.03 Marematnka y oOydaromerocs
OyayT cdopMHpPOBaHB MeTampeAMeTHbIEe pPe3yJbTaTbl, OTPAXKCHHbIC B YHHBEPCAIbHBIX
y‘IeGHBIX HCﬁCTBHHX, a4 HMCHHO — IIO3HABATCJIbHBIC YHUBCPCAJIBHBIC y‘IeGHBIC I[eﬁCTBPISI,

KOMMYHHKATUBHBIC YHHUBCPCAJIbBHBIC y‘IC6HI)I€ HCI;’ICTBHSI,

y‘ICGHBIC IIGIZCTBHH, COBMCCTHAaA ACATCIbHOCTD.

MeTaHpe,I[MeTHBIe PE3YIbTATBI OCBOCHUA NIPpEAMETA:

PEryJISITUBHBIE yHHUBEpPCAIbHbBIE

MU JeHCTBUIMMU:

MeranpeaMeTHble | YHUBepcajbHble yyeOHble aeiicTus (YY) YTo4yHeHHbIe YHUBepCaJbHbIe
pe3yJabTaThl, @rocC Coo yueOHbIe aeiictBus (YY) ®@OII
OTpasKeHHbIC B COo

YHHBepCaJbHbIX

Y4eOHBIX

el cTBHAX

OsnajeHue a) 0a30BbIC TOTUYECKHE CHCTBUS: 1) 6a3oBBIE TOTHUECKUE
YHUBEPCAIBHBIM | - CaMOCTOSTENHHO (POPMYIMPOBATH U JICUCTBUSA:

U y4eOHBIMU aKTyaJIu3upOBaTh MPOOIEMY, - BBIABJIATH U
MO3HABATEJIbHBI paccMaTpHuBaTh €€ BCECTOPOHHE; XapakTepu30BaTh

- YCTaHaBIUBATh CYIIECTBEHHBIN
NpU3HAK WA OCHOBAHMS JJIS
CpaBHEHMsI, KJIacCU()UKALIUU U
000011IeHH S ;

- OIpEeNeNATH e e TeTbHOCTH,
3a/1aBaTh MapaMeTPbl U KPUTEPHH UX
JOCTHIKEHHUS,

- BBISBIIATH 3aKOHOMEPHOCTHU H
NPOTUBOPEUHS B pacCMaTPUBAEMBIX
SIBJICHUSIX;

CYIIECTBEHHbBIEC IPU3HAKU
MaTeMaTH4eCKUX 00BEKTOB,
MOHATHM, OTHOLLIEHUN MEXIY
MOHATUAMH, (HOPMYIUPOBATH
ONpPEACIICHUS TOHATHH,
YCTaHABJIUBATh
CYILLIECTBEHHBIN ITPU3HAK
Kiaccuukanuu, OCHOBaHUS
JUIsL 0000IIEHNS U
CpaBHEHUS, KPUTEPHUH
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- BHOCHUTb KOPPEKTUBBI B IEATEIHHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YIbTATOB
LeJIsIM, OLICHUBATh PUCKHU
MOCIIEACTBUIA ESTENIbHOCTH;

- pa3BUBATh KPEATUBHOE MBIIILICHHUE
IIPU PEIICHUH )KU3HEHHBIX MPO0IeM;

MIPOBOAMMOTO aHAIIN3A;

- BOCIPUHUMATh,
¢dbopmynHupoBaTh U
peoOpa3OBLIBAThH CYXKACHUS:
YTBEPIUTEIbHBIC U
OTpHIaTeIbHbIE, EAMHUYHBIE,
YyacTHBIE U 00IIIHeE,
YCIIOBHBIE;

- BBISBJISTH MATEMaTUYECKHE
3aKOHOMEPHOCTH,
B3aMIMOCBSI3H U
nmpoTuBOpeYms B (pakTax,
JTAHHBIX, HAOJTFOICHUSAX U
YTBEPKIACHUSIX, MpeiaraTh
KPUTEPUU IJIs BBISIBICHUS
3aKOHOMEPHOCTEU 1
[IPOTUBOPEYMIL;

- JIeNaTh BBIBOJBI C
MCTIOJTb30BAaHUEM 3aKOHOB
JIOTUKH, AETyKTUBHBIX U
WHIYKTUBHBIX
YMO3aKIIOYEHUH,
YMO3aKJIFOUEHUH 10
aHaJIOTUU;

- TPOBOAMTH CAMOCTOSITEIILHO
JI0Ka3aTeNbCTBA
MaTeMaTHYECKUX
YTBEPKIACHUH (TIpsIMbIE U OT
MPOTUBHOTO), BEICTPAUBATh
apryMeHTaII0, IPUBOIUTD
MIPUMEPBI U KOHTPIIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHbIE
CYKICHHSI U BHIBOJIBI;

- BBIOMPATh CIOCOO pelieHus
y4eOHOI 3a1aun (CpaBHUBATH
HECKOJIbKO BApUAHTOB
peleHus, BEIOUpaTh
HanOoJIee MOAXOISIINN C
Y4E€TOM CaMOCTOSTEIHHO
BbIJIETICHHBIX KPUTEPHEB).

0) 6a30BbIE UCCIIEIOBATEILCKHE

JEeHCTBUS:

- BIQJCTh HaBBIKAMH y4eOHO-
HCCIIEI0BATEILCKON U IIPOEKTHOMN
JIEATEILHOCTH, HaBBIKAMHU
paspernieHus mpoodieM;

- CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIILHOMY TTOMCKY METOJIOB
peIIeHUs TPAKTHUSCKUX 3aj1ad,
MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
[TO3HAHUS,

2) 6azoBbIe

HCCIIEA0BATENIbCKUE ACUCTBUA:

- UCIIOJIb30BaTh BOIIPOCHI KaK
HCCIIEN0BATEIbCKUI
WHCTPYMEHT ITO3HAHUS,
(bopMyIIMpPOBaTh BOMPOCHI,
(bukcupyromue
pOTHBOpEUHE, Ipobiemy,
yCTaHaBJIMBATh KCKOMOE U
naHHoe, (hOpMUPOBATH
THIIOTE3Y, APTYMEHTUPOBATh
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OBJIAJICHHE BHAMH JICSATCIBHOCTH I10
MIOJTY9YCHUIO HOBOTO 3HAHUS, €TO
UHTEPIIPETALNH, IPEOOPA30BAHUIO U
NPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX
CHUTYyAIIUsX, B TOM YHCJIC IIPH
CO3JIaHNH YYEOHBIX U COIMATBHBIX
IPOEKTOB;

(dbopMHpOBaHNE HAYYHOTO THIIA
MBILICHUSI, BJIaICHUE HAYYHON
TEPMUHOJIOTHEH, KITFOUEBBIMU
MOHSATHSIMH U METOJIaMHU;

CTaBHUTH U (POPMYIIUPOBATH
COOCTBEHHBIC 33/Ia4H B
00pa3oBaTeNbHON ACATEIBHOCTH U
KU3HCHHBIX CUTYaIlUsX;

BBISIBIISITH IIPUYNHHO-CIICICTBEHHBIE
CBSI3U M aKTyaJIU3UpOBaTh 3a/1auy,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHNS,
HAXOJUTh aPTyMEHTBI IS
JI0Ka3aTebCTBA CBOUX YTBEPIKICHHIH,
3aJaBaTh MapaMeTPbl U KPUTEPUU
pelIeHus;

AQHAJIM3UPOBATh MOJTYYCHHBIC B X0I€
peleHus 3a1a41 Pe3yIbTaThl,
KPUTUYECKH OIICHUBATh UX
JIOCTOBEPHOCTb, MTPOTHO3UPOBATH
U3MEHCHUE B HOBBIX YCIIOBUSX;
JIaBaTh OIIEHKY HOBBIM CHTYAIIHsIM,
OILICHUBATh MPHUOOPETEHHBIN OIIBIT;
pa3pabartbIBaTh IUIaH PEIICHUS
npoOJIeMBI C yUETOM aHaIH3a
UMEIOIINXCS MAaTePHATILHBIX U
HEMaTePHAJIbHBIX PECYPCOB;
OCYILECTBIISITh IIeJICHAIIPABIICHHBIH
MIOMCK MIepeHOca CPEICTB U CIIOCOO0B
JeHCTBUS B IPO(HECCHOHATBLHYIO
cpeny,

YMETh IEPEHOCUTh 3HAHUS B
MIO3HABATEJIbHYIO U MPAKTUYECKYIO
00J1aCTH JKU3HEICATEIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3
Pa3HBIX MPEIMETHBIX 00JIACTEIH;
BBIJIBUTaTh HOBBIC UJICH, TIPEIJIaraTh
OpPUTHHAIILHBIE TIOJXO/IBI U PEIICHUS;
CTaBUTh MPOOJIEMBI U 3a/1a4H,

JIOITy CKAOIINE aJTbTePHATUBHBIC
peLIeHHS;

CBOIO MO3UILIMIO, MHEHHE;

- -IIPOBOJIUTH CAMOCTOSITEIIHHO
CIUIAHUPOBAHHBIN
AKCIIEPUMEHT, UCCIICIOBAHNE
M0 YCTAHOBIICHUIO
ocoOeHHOCTEH
MaTeMaTU4YECKOro 00ObEKTa,
SIBJICHHSI, TIpOIIecca,
BBISIBJICHUIO 3aBUCUMOCTEH
MEXIy 00bEKTaMH,
SIBIICHUSIMU, TIPOIIECCAMU;

- CaMOCTOSITEIILHO
(dbopMyupoBaTh 00001IEHUS
Y BBIBOJIBI 110 pe3yJibTaTaM
MIPOBEICHHOT'O HAOIIOICHUS,
HCCIICIOBAHMS, OIICHUBATh
JIOCTOBEPHOCTH TIOTYYEHHBIX
pe3yIbTaTOB, BBIBOJIOB U
0000IIEHNIA;

- MPOTHO3UPOBATH BO3MOYKHOE
pa3BUTHE TIpoIlecca, a TAKXKE
BBIJIBUTATh TIPEATIOI0KESHUS
0 €ro Pa3BUTHH B HOBBIX
YCIIOBHSIX.

B) pabora ¢ uHpopmaImei:

BJIAZICTb HABbIKAMU IMOJTYYCHHA
I/IH(I)OpMaI_[I/II/I N3 UCTOYHUKOB PA3HbIX
THUIIOB, CAMOCTOATCIIbHO
OCYHICCTBJIATH ITIOUCK, AHAJIN3,

3) pabora ¢ uapopmauei:
-BBISIBIIATH JCQUIATHI
WHpOPMaIINH, TAaHHBIX,
HEOOXOIUMBIX JJIsi OTBETA HA
BOIIPOC M JUISL PELICHHUS
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CHCTEMaTH3alMIO0 U HHTEPIIPETALIUIO
UHPOPMALIUHU Pa3THYHBIX BHIOB U
dbopM TpeCTaBICHUS;

CO3/1aBaTh TEKCTHI B PA3ITUIHBIX
dbopMaTax ¢ yueToM Ha3HAYCHUS
UHPOPMALINY | [IEJIEBOH ayTUTOPHH,
BBIOMpAst ONITUMAIIBHYIO (hopMy
NPECTaBICHUS U BU3yaIH3alliu;
OLIEHUBATh JJOCTOBEPHOCTb,
JIETUTUMHOCTH MH(OPMAIIUH, e
COOTBETCTBHE MPABOBBIM U MOPAIHHO-
STHYECKUM HOPMaM;

UCIIOJIb30BaTh CPE/ICTBA
WH()OPMAITMOHHBIX U

3aJauu;
-BbIOMpaTh HH(OpPMAITHIO U3
UCTOYHUKOB Pa3ITUUHBIX
THUIIOB, aHAJM3HPOBATH,
CHCTEMaTU3HPOBATH U
WHTEPIPETHPOBATH
MHPOPMALIHIO PA3INIHBIX
BUJIOB U JOPM TIPECTABIICHHUS;
-CTPYKTYypHpOBATh
WHPOPMAIINIO, TIPE/ICTABIATH
€e B pa3JInYHbIX (popmax,
WUTFOCTPUPOBATH TpadUUuECKu;
-OLICHUBATH HAJIE)KHOCTh
nH(popMaIuu 1o

KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH B CaMOCTOSITENTEHO

pelIeHNN KOTHUTHBHBIX, copMyITHpPOBAHHBIM

KOMMYHHUKATHBHBIX U KPHUTEPUSIM.

OpraHM3alMOHHBIX 33/1a4 C

co0uro/IeHreM TpeOOBaHHMA

SPrOHOMHKH, TEXHUKH 0€30M1acHOCTH,

THTHEHBI, pecypcocOepekeHus,

HPABOBBIX M ATHYECKUX HOPM, HOPM

UH(POPMALMOHHON 0€30MacCHOCTH;

- BII3JIETh HAaBBIKAMH PACIO3HABAHUS U

3alIUThl UH(OPMAIIHH,

nH(OpPMAITMOHHONW 0€30MMacHOCTH

JMYHOCTH.
Osnanexnue a) oOImeHue: 1) oOmenue:
YHUBEPCAIBHBIM | = OCYILIECTBIISATh KOMMYHHKAIIUH BO - BOCIPUHHUMATH u
u Bcex cepax KHU3HU; (bOopMyIHpPOBATH CY)XICHUS B
KOMMYHHUKATHUBH | - paclo3HaBaTh HeBepOaIbHbIC COOTBETCTBHM C YCJIOBUSMH
BIMH cpexacTBa OOIIEHHS, TOHUMATh U LeNsIMH OOIIEHHS, SCHO,
JeHCTBUSMU: 3HAYECHUE COIMAIIbHBIX 3HAKOB, TOYHO, TPaMOTHO BBIPAXKATh

pacrio3HaBaTh MPEAIOCHITKI
KOH(JIMKTHBIX CHTYAIlMil U CMATYATh
KOH(JIUKTHI,

BJIQJICTh PA3IMYHBIMU CIIOCOOAMH
OOIIICHUS ¥ B3aMMO/ICHCTBHS,
apryMEHTUPOBAHHO BECTH JTUAJIOT,
YMETh CMSTr4aTh KOH(IUKTHBIE
CUTYyaIluH;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO
TOYKY 3PEHHSI C UCIIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB;

CBOIO TOYKY 3pEHUA B
YCTHBIX U MHCHbMEHHBIX
TEKCTaX, JaBaTh ITOSICHCHHS
[0 XOAYy pELICHUs 3a/JauH,
KOMMEHTHUPOBATh
MOJTYYECHHBIN pe3yJbTaT;

B X0J1¢ 00CYK/IEHUS 3a/1aBaTh

BOIIPOCHI 110  CYIUECTBY
o0cyxaaeMoi TEMBl,
po0JIEMBI, perraemMon

3aJa4M, BBICKa3bIBaAThb HACH,

HalleJICHHbIE  Ha  TIOUCK
pemieHus, COIOCTABIIATH
CBOHU CYX/ICHUS c
CYKICHUSIMH JIPYTHX
YYaCTHHUKOB Janora,
OOHapy)XuBaTh pa3uuue |
CXOACTBO MO3UITUH, B
KOPPEKTHOM dbopme
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dbopmynupoBaTh

pasHoriacus, CBOU
BO3PAKEHUS;

- MPEJCTaBISITh  PE3yJIbTaTh
pelieHus 3a/1a4H,
AKCIIEPUMEHTA,
uccea0BaHus, MIPOEKTA,

CaMOCTOSITENTFHO ~ BBIOMPATH
dbopMaT  BBICTYIUICHHS  C
YYeTOM 3aJad Ipe3CHTAINH
¥ 0COOCHHOCTEH ayUTOPHUH.

0) COBMECTHAs JIeATCIbHOCTD:

- TOHHMMATh U UCIOJIb30BaTh
MIPEUMYILECTBA KOMaHAHON U
WHAUBHUIYaJIbHON paboThI;

- BBIOMpATH TEMATUKY U METOMBI
COBMECTHBIX JIEUCTBHUM C YUYETOM
OOLIMX MHTEPECOB U BO3MOXKHOCTEHN
Ka)KJ0Tr0 4JieHa KOJIJICKTUBA;

- IIPUHUMATH LIEJI COBMECTHOMN
JESITeIbHOCTH, OPTraHU30BBIBATD U
KOOPJIMHUPOBATH JCHCTBUSA I10 €€
JOCTUKEHHIO: COCTaBJIATH IJIaH
JIEMCTBUMN, pacIpeneisiTh oIt ¢
y4eTOM MHEHUH yYaCTHUKOB
00CyXJ1aTh pe3yIbTaTbl COBMECTHOM
paboTHI;

- OILICHMBATh KaueCTBO CBOEIO BKJIaJa U
Ka)KJ0r0 y4acTHHUKA KOMaH/IbI B
o0t pe3ynbTaT 1o pa3paboTaHHBIM
KPUTEPUSIM;

- MpejylaraTh HOBbIE MPOEKTHI,
OLICHUBATD UJICH C MO3UIMH HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTHYECKOU
3HaYUMOCTH;

- KOOPAMHHUPOBATH U BBHIIIOIHATH
paboTy B yCIIOBUSIX PEAIbHOTO,
BUPTYaIbHOTO U KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBUS;

- OCYULIECTBJISATh NO3UTHUBHOE
CTpaTeruyeckoe MoBeICHUE B
Pa3IMYHBIX CUTYalUsIX, TPOSBIIATD
TBOPYECTBO U BOOOpakeHHe, OBITh
WHULUATUBHBIM

2) cOBMECTHasl ACSITEIIbHOCTD:

- NIOHUMATh U UCIIOJIb30BaTh
NperMyIecTBa  KOMAaHAHOW W
WHAWBUAYaNIbHOW  pabOTBI  mpH
peuieHun Y4eOHBIX 3a1a4,
IPUHMMAaTh  [EIb  COBMECTHOM
JIESITENIHOCTH, IUIAaHUPOBATh
OPTaHH3AIHIO COBMECTHOH
paboTBl,  pacmpenesisiTb  BHIBI
pabor, JIOTOBapHBaThCA,
o0CyXIaTe mpouecc W pe3yibTar
paboTEI, 000011aTh MHCHHS
HECKOJIbKHUX JIFOJICH;

- y4acTBOBaTh B IPYMNIIOBBIX (hopmax
paborer  (oOcyxnmeHus, oOMeH
MHEHUH, "MO3roBble WWITYpMbI" U
WHBIE), BBINOJIHATE CBOIO 4YacTb
paboThl M KOOPAWHHUPOBATH CBOM
JNEUCTBHS C JAPYTUMH WICHAMH
KOMaH/Ibl, OLICHUBATH Ka4dyeCTBO
CBOETO BKJIaZa B OOIIUI HPOXYKT
1o KPHUTEPHSIM,
c(hOpMyIMPOBAaHHBIM YYACTHUKAMH
B3aUMO/ICHCTBYSL.

OBnaacHue
YHHBEPCATbHBIMH
pEryJIATUBHBIMU
JEUCTBUSIMU

a) CaMOOpTaHU3aIHS:

- CaMOCTOSITENTLHO OCYIIECTBIISTh
TI03HABATEJILHYIO JIETEILHOCTD,
BBIABIIATH HpO6JI€MI)I, CTaBUThb U
(GbopMyIHpPOBaTH COOCTBEHHBIC 3a/1a4YH
B 00pa30BaTeIbHON JNEATEIHLHOCTH U
YKU3HCHHBIX CHTYaIlUsX;

1) camoopranuzanus:

- COCTABJIATH IUIAH, AJITOPHUTM
pelIeHus 3aJa4H,

- BBIOMpATH CIIOCOO PELICHUs C

y4EeTOM HMMEIOIINXCS
pecypcoB U  COOCTBEHHBIX
BO3MOKHOCTEH,
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- CaMOCTOSITEIBHO COCTABIIATH ILJIaH
pelieHus npooIeMbl C YIeTOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U MPEANOYTEHHUI;

- JIaBaTh OLIEHKY HOBBIM CHTYAIIHIM;

- pacHMpsTh paMKH y4eOHOTO
npeaMeTa Ha OCHOBE JIMUHBIX
MPEANOYTEHU;

- JIeNaTh OCO3HAHHBIN BBIOOD,
apryMEHTHPOBaTh €ro, OpaTh
OTBETCTBEHHOCTbH 3a PEIICHHUE;

- OIIEHMBATh MPUOOPETEHHBIN OMBIT;

- CrocoOCTBOBATh (POPMUPOBAHUIO U
MPOSIBJICHUIO IUPOKON IPYAULIMU B
Pa3HBIX 00JACTSIX 3HAHUHN, TTOCTOSIHHO
MOBBIIIATH CBOM 00pa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb;

apryMeHTHUPOBATh u
KOPPEKTUPOBATh  BapHaHTHI
peleHuil ¢ y4eTOM HOBOMU
nHpopmanuu.

0) CaMOKOHTPOJIb:

- JlaBaTh OLIEHKY HOBBIM CUTYaIIHsIM,
BHOCUTb KOPPEKTUBHI B JESATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LENsIM;

- BJIaJIETh HaBbIKAMH MO3HABATEIHHOMN
pedIiekcHu KaKk 0CO3HaHUS
COBEpILIAEMbIX JCUCTBUI U
MBICJIUTEIbHBIX IPOLECCOB, UX
pe3yJIbTaTOB U OCHOBAHUM;

- HCHOJIB30BaTh IpUEMbI pediieKcun
JUTSL OIICHKHU CUTYaIluH, BBIOOpa
BEPHOT'O PEILEHNUS;

- YMETb OLICHUBATh PUCKH U
CBOEBPEMEHHO IPUHUMATh PELICHUs
M0 UX CHUYKEHUIO;

- B) OMOLMOHAJLHBIA UHTEIJIEKT,
MPEAIONarato i
c(hOpMHUPOBAHHOCTD:

- CaMOCO3HAaHUs, BKIIOYAIOIIETO
CIIOCOOHOCTh TOHUMATh CBOE
HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh
HaIpaBJIEHUS Pa3BUTH COOCTBEHHOMN
HIMOIMOHAIBHON C(ephl, OBITH
YBEpPEHHBIM B cebe;

- CaMOpEeryJIMpOBaHUs, BKIOYAIOIIErO
CaMOKOHTPOJIb, YMEHHE IPUHUMATH
OTBETCTBEHHOCTH 3a CBOE IIOBEJICHUE,
CIIOCOOHOCTH a/IalITUPOBATHCS K
AMOIIMOHAJILHBIM U3MEHEHUSIM U
MPOSIBISATH THOKOCTD, OBITH OTKPBITHIM
HOBOMY;

- BHYTpPEHHEH MOTHBALUU,
BKJIIOUYAIOLIEN CTPEMIICHUE K
JOCTH>KEHMIO LIETHU U YCIIEXY,

2) CaMOKOHTPOJIb:

BIIAJICTh HaBBIKAMU
MO3HABATEIBHON peQIIeKCHH  Kak
OCO3HAHHUS COBEPIIACMBIX
JIEMCTBHI " MBICITUTEIIbHBIX
MIPOLIECCOB, UX  pe3yJbTATOB,
BJIAJIETH criocobamu
CaMOTPOBEPKH, CaMOKOHTPOJIS

mpolecca U pe3yibTara pelieHus
MaTeMaTHYSCKOH 3a/1auH;
MPEABUIETh TPYOHOCTH, KOTOpPBIE
MOT'YT BO3HUKHYTb IpPU pELICHUU
3aa4yl, BHOCUTb KOPPEKTHBBEI B
JIeITEIBHOCTh Ha OCHOBE HOBBIX
00CTOSTENBCTB, JTaHHEIX,
Haﬁ)ICHHBIX OHII/I6OK, BBISIBJICHHBIX
TPYAHOCTEH;

OIICHUBATh COOTBETCTBHE
pe3ynbrara LEId U YCIOBHSM,
OOBSCHATh TPUYHHBI JTOCTHKCHIS
WIM HE JOCTUXKEHUS pPE3yJbTaTOB
JIESITEIBHOCTH, HaXOJUTh OIIUOKY,
JIaBaTh OIICHKY MPUOOPETCHHOMY
OIIBITY.
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ONTUMU3M, UTHUIIUATUBHOCTL, YMCHUC
JIeMCTBOBATh, MICXO/IS H3 CBOUX
BO3MOXKHOCTEI;

- DMIIaTUH, BKIIOYAIOIIEH CITOCOOHOCTh
MOHUMATh YMOIIMOHAIIEHOE COCTOSTHHE
NPYTUX, YYUTHIBATh €ro MpU
OCYHICCTBJICHUHN KOMMYHHKAIIUU,
CITOCOOHOCTH K COYYBCTBUIO U
COIEPEKHUBAHUIO;

- COIMAILHBIX HAaBBIKOB, BKITFOYAOIITIX
CHOCOOHOCTh BBICTPAUBATh
OTHOIICHHS C IPYTHMH JIFOJIbMHU,
3a00TUTHCS, TIPOSIBIATE HHTEPEC U
paspemaTth KOH(QJIUKTHI,

T) IpUHATHE ce0s U IPYTHX JIIOJCH: 3) npuHsTHA ceOs U IPYTUX
- MpPUHUMATH ceOsl, MOHUMasi CBOU JrOfeH:

HEJIOCTAaTKU U JOCTOMHCTBA,; - IIOHUMAaTh n HCIIOJIB30BAaTh
- IPUHHUMATh MOTHBBI U ApT'YMEHTBI OpSHMYIIECTBa  KOMAHIHOH M

WHIMBUIYAJIBHOH  paboThl  mpH

JIpYTUX JIIOJEH IIpU aHAIU3e
peleHny y4eOHbIX 3a1ad,
pE3yJIbTATOB ACATEIBHOCTH, - NpYHUMATh  [Elb  COBMECTHOMH
= IIpU3HAaBaTbhb CBOC IIPpaBO U IIPaBO JCATEIBbHOCTH, IUIaHUPOBATh
JIPYTUX JIFO el Ha 01]_[1/161(1/1; OpraHu3aluio COBMECTHOM
- pa3BHBATh CLIOCOOHOCTH MOHMUMATh paboThl,  pacmipefenaTh  BHBI

pabot, JoroBapuBaTHCH,

- 00CyXIaTh TpOIECC M pe3ylabTaT
paboTHI, 0000mmare MHEHHUS
HECKOJIBKHUX JIFOZICH;

- y4acTBOBaTh B IPYHIIOBBIX hopmax
pabotel  (0OcyxaeHus, OOMeH
MHEHHH, "MO3TOBBIE IMITYpMBI" H
UHBIE),

- BBINOJHSTH CBOIO 4acTb pabOTHI U
KOOPJMHUPOBATh CBOM JICHCTBHS C
JIPyTMMH WIEHaMH KOMaHIbl,

- OIEHMBAaTh  KayeCTBO  CBOETO
BKJlaga B OOWMH TPOAYKT IO
KpUTEpHsIM, c(HOPMYJIUPOBAHHBIM
Y4aCTHHUKAaMH B3aUMOJICHCTBUSI.

MHP C IO3UIHHU APYTOTr0o YCIOBCKA.

OcBoenne yuebHoro mpeamera OVYIIn.03 Marematuka crocoOcTByeT (HOPMHPOBAHUIO
001MX KOMIIeTeHIMI:

OK 01. BeiOupats cnocoObl pemeHus 3anad MNpo(ecCHOHAIBHOW JeATeTbHOCTH
MPUMEHUTENBHO K Pa3IMYHbIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTb COBPEMEHHBIE CPEICTBA IIOWUCKA, aHAJIN3a W HMHTEPIpETaluu
nHpoOpManuu, ¥ MHPOPMAMOHHBIE TEXHOJIOTUH ISl BBHIMIOJHEHUS 3a7ad MpogecCHOHATHHON
NESTEIbHOCTH;

OK 03. ITnanupoBath 1 peaan30BbIBaTh COOCTBEHHOE NMPO(PECCHOHAIBHOE U JTUYHOCTHOE
pa3BUTHE, NPEANPUHUMATENBCKYIO JEATENLHOCTh B MpodeccHoHanbHOM cdepe, UCnonb30BaTh
3HAHUSI 110 TPABOBOM U (PMHAHCOBOW TPAMOTHOCTH B PA3JTUYHBIX KU3HEHHBIX CUTYAIHSX;

OK 04. DddexTrBHO B3aMMOAECHCTBOBATH M pabOTaTh B KOJUIEKTUBE M KOMaHJIE;

OK 05. OcyuiecTBisiTh YCTHYIO M NMHCbMEHHYI0 KOMMYHHUKALMIO Ha TOCYJAapCTBEHHOM
s3pike  Poccuiickoit ®egepanuu ¢ y4eToM OCOOEHHOCTEW COLMATBHOTO U KYJIBTYPHOTO
KOHTEKCTa;
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OK 06. IlposBiATe TrpakJaHCKO-MATPUOTUYECKYIO MO3ULUI0, JIEMOHCTPUPOBATH
OCO3HAHHOE TIOBEJCHHE Ha OCHOBE TPAJAULMOHHBIX POCCHUMCKUX TyXOBHO-HPABCTBEHHBIX
LIEHHOCTEH, B TOM YHUCJIE C Y4ETOM TapMOHH3aLUU MEXKHALMOHAJIBHBIX U MEKPEIUTHO3HBIX
OTHOILIEHUH, MPUMEHATh CTAHAPThl AHTUKOPPYIIIMOHHOTO MOBECHHUS;

OK 07. CopeiicTBOBaTh COXPaHEHHUIO OKpPYXKAIOIICH Cpeabl, pecypcocOepekeHHIo,
NPUMEHATh 3HaHWs OO0 W3MEHEHUM KJIMMara, MPHUHIMIBI OepexIMBOr0 MPOU3BOJCTBA,
3¢ (HeKTUBHO ACHCTBOBATH B UYPE3BBIYANHBIX CUTYAIIUAX;

OK 08. Ucnonb3oBarh cpecTBa PU3NUECKON KyJIbTYpPhI ISl COXPAaHEHUS U YKpPEIUICHUS
3I0pOBbsS. B Tpoliecce MNPOPECCHOHATBHON NESATEIBbHOCTH M MOJACpPKaHUS HEO0OXOAMMOTrOo
ypOBHS (PU3HUECKOI MOATOTOBIEHHOCTH;

OcBoenue yuebnoro mnpenmera OVYIIm.03 MaremaTtuka JOMKHO CIOCOOCTBOBAThH
(dhopMupOBaHUIO NPO(ecCHOHATBHBIX KOMIETEeHIIUI:

[IK 1.1. ®opmMupoBaTh aITOPUTMBI Pa3pabOTKH MPOrPaMMHBIX MOJyJIEH B COOTBETCTBUU
C TEXHUYECKHUM 3a/IaHuEM.

1K 1.2. PazpabaTbIiBaTh MpOrpaMMHBIE MOAYJIHM B COOTBETCTBHH C TEXHUUYECKUM
3aJaHUEM.

[1K 2.1. PazpabaTsiBaTh TpeOOBaHUs K MPOTPAMMHBIM MOJYJISIM Ha OCHOBE aHaJIn3a
MIPOEKTHOM M TEXHUYECKOH TOKyMEHTAllUU Ha MPEMET B3aUMOJICHCTBUS KOMIIOHEHT.

[1K 2.3. BbIIOAHATS 0TJIaKy IPOrPaMMHOIO MOJYJISI C UCIIOJIB30BAaHUEM
CHEIMATU3UPOBAHHBIX TPOTPAMMHBIX CPEJICTB.

[IK 3.2. BemoaHaTh npouecc N3MEepeHHs XapaKTEPUCTUK KOMIIOHEHT ITPOrPaMMHOI0O
MPOJYKTA JUIsl ONPEEIICHNs COOTBETCTBUS 3aJaHHBIM KPUTEPHUSIM.

[IK 4.2. OcyiecTBiATh N3MEpPEHUS IKCIUTyaTallMOHHBIX XapaKTEPUCTUK TPOrPaMMHOTO
o0ecrieueHus: KOMIBIOTEPHBIX CUCTEM.

CoorHomienune 00mux kommnereHuuii ®I'OC CIIO 09.02.07 UndpopmannoHHbIE
CUCTEMBI M IIporpaMmmupoBaHuEe, JIUYHOCTHBIX PeE3yJabTAaTOB H MeETAllPpEeAMETHBIX
pe3yJ1bTaToB

OO0mue KOMIETEHINH JIM4HOCTHBIE Pe3yJIbTATBI Metanpeamernsle pe3yabTaThl @OII COO
®orocC Cio 09.02.07 ®OII COO

OK 01. Beibupats crioco0sr
pelieHuns 3a1au

1) 6a30BbIE JIOTHYECKUE ACHCTBUS:
8) LICHHOCTH Hay4YHOT'O

. i - BBIIBIAITH u XapaKTEePHU30BaTh
npodeccuoHabHOM IIO3HAaHUA:
CYyILIECTBEHHbBIE MPU3HAKU
JESTEBHOCTH - copMHUPOBAHHOCTH o
IPUMEHHTETBHO K MHPOBO33PEHNS, MaTeMaTHIECKHX 00BEKTOB, TMOHATUH,
aznmm ; OTHOLIEHUH  MEXK MOHSATUSAMHU
p YHBIM KOHTEKCTaM; COOTBETCTBYIOLIETO ny .
dbopmynupoBaTh onpeneneHus
COBPEMEHHOMY  YPOBHIO .
MOHATHUH, yCTaHaBJIUBAaTh
pa3BUTHS HayKu u .
o CYyIIECTBCHHBIN MPU3HAK
00LIeCTBEHHON
KIacCU(PUKAIMU, OCHOBAaHUSA  JJs
MPaKTUKH,
00001IEHNs] U CpaBHEHUS, KPUTEPUU
- IOHUMaHHUE
. MIPOBOJIMMOI'0 aHAJIN3A;
MaTeMaTU4YeCKOl HayKu
- BOCIpPUHUMATh, (OPMYIUPOBATH
KaK cdepsl
. peoOpa3oBLIBATh CYXKJICHUS:
YeJI0BEUECKOU

JACATCIIBHOCTH, 3TAIIOB €€

CIAWHUYHEBIC, YaCTHBIC H O6IJ_II/IC,
pa3BUTHAd U 3HAYUMOCTHU

YCIIOBHBIE;
Ui pa3BUTHA
- BBIBJIATH MaTeMaTHUYECKUE
LMBUIN3ALUHY,
3aKOHOMEPHOCTH,  B3aUMOCBS3H
- OBJIAJICHUE SI3BIKOM
npoTuBOpeus B (akTax, JaHHBIX,
MaTEeMaTUKU U
. HAOMIOJIEHUSIX U YTBEPXKICHUSIX,
MaTeMaTH4eCcKOi
. npejyiaraTb KpUTEPUN ISl BBISBICHUS
KyJbTYpOU KaK . .
3aKOHOMEPHOCTEH U MPOTUBOPEUNIA;
CPEICTBOM MIO3HAHUS

YTBCPAUTCIBHBIC W OTPULATCIIBHEIC,
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MHpa,

- TOTOBHOCTb
OCYLIECTBIISATh
MIPOEKTHYIO

HCCICA0BATCIILCKYIO

eI TeIbHOCTD
VHIUBUYaATIbHO

rpymre.

u

B

JACJIaTb BbBIBOABI C HCIIOJIB30BaAHUCM
3aKOHOB JIOTUKH, JAOCAYKTHBHBIX U

MHIYKTHBHBIX YMO3aKIJIIOUECHUH,
YMO3aKJIIOUEHUH 10 aHAJIOTHH;

MMpOBOAUTD CaMOCTOATCIIBHO
JI0Ka3aTeNIbCTBA MaTeMaTHYeCKUX
YTBEPXKACHUM  (IpsiMble W OT
MIPOTUBHOTO), BBICTpauBaTh

APpryMCHTALUI0, IPUBOJUTH MPUMCPBI
U KOHTPIPHUMEpPHI, O0OOCHOBBIBATH
CO6CTB€HHBIC CYKACHUA U BbIBOJBI,

BBIOMPATh CMOCO0 pelieHus y4eOHOn
3agaud  (CpaBHMBAaTh  HECKOJBKO
BapHaHTOB  pENICHUs,  BHIOUpPATh
HanOoJiee TMOAXOIAIIMNA C y4eTOM

OK 02 Hcnons3oBaTh

COBPEMCHHBIE cpencraa
TIOWCKA, aHanm3a u
UHTEPIPETALHN

uHpopmanum, u

CaMOCTOSTEIIFHO BBIJICJICHHBIX
KpUTEPUEB).

2) 0a30BbBIE HUCCIIEI0BATENILCKUE

JIeHCTBUS:

- HCTOJIb30BaTh BOIIPOCHI Kak
HCCIIEI0BATEIbCKUI UHCTPYMEHT
Mo3HaHus, (OPMYJIUPOBATH BOIMPOCHI,
dukcupyromue IPOTUBOpEYHE,
mpo0JemMy, yCTaHABIMBATh UCKOMOE U
naHHoe, (OpMUPOBATH  THUIOTE3Y,
apryMEHTHUPOBAaTh CBOKO  TO3HIIHIO,
MHCHHE;

- TIPOBOJUTH CaMOCTOSTEIIEHO
CIUTAaHUPOBAHHBIN OKCIIEPUMEHT,
WCCJICIOBAHME TI0  YCTAHOBJICHHIO
0COOEHHOCTEH MaTeMaTH4YeCKOTro
00BeKTa, SIBJICHUS, mporiecca,
BBISIBJICHUIO  3aBHCHMOCTEH  MEXIy
00BbeKTaMu, SBJICHUSMH, ITPOIIECCAMMU;

- CaMOCTOATEIBHO bopmynupoBaTh
000011IeHNA u BBIBOJIBI 1o
pe3yibTaTtam MIPOBEJICHHOTO
HaOJII0ICHUS, HCCIICIOBAHMS,
OIICHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3YJIHTATOB, BHIBOJIOB U
000011IeHMIT;

- TIPOTHO3UPOBATH BO3MOXKHOE
pasBuTHE  Tporecca, a  TaKKe
BBIJIBUTATh TPEIIOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCJIOBHSIX.

OBnanenue YHUBEpPCAIbHBIMU

IIO3HaBaTCJIIbHBIMHU HCﬁCTBHHMHZ

3) pabota ¢ uHpOpMAaIUEHi:

BBISIBIIATH JIEPUIUTHI MH(DOpPMAIH, NTaHHBIX,
HEOOXOJUMBIX JUIs OTBETA Ha BOIPOC M IS
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MH(OPMAITMOHHBIE
TEXHOJIOTUU JJIA
BBITIOJTHEHHUS 3aj1a4
po¢eCCHOHATBFHON
JeSTeIIbHOCTH;

peUICHUA 3a1a4U,

BbIOMpaTh HMHMOPMAIMIO W3 HCTOYHHKOB
Pa3ITHYHBIX THIIOB, AHAITM3HPOBATD,
CHCTEMATH3HPOBaTh W  HHTEPIPETHPOBATH
nHpopMalMIO pPa3IMYHBIX BUIOB H (opm
TIPE/ICTABICHUS,;

CTPYKTYPHUPOBATh nHpopManuio,

MPEJCTaBIATh €€ B Pa3IuuHBIX (hopMmax,
WILTIOCTPUPOBATH TpapHIECKH;
OIICHUBATh HAJCIKHOCTH HH(POPMAIIUU  TI0

CaMOCTOSITEITFHO c(hopMyITHPOBaHHBIM
KPUTEPHSIM.
OK 03 Ilnammposars u 6) TpynoBoro Bocnutanusi: | OBnajgeHue YHUBEpPCAIbHBIMU

peaan30BBIBATh
COOCTBEHHOE
npodeccuonanbHOe u
JIMYHOCTHOE pa3BuTHE,
TPEANPUHIMATEIHCKYEO
JEATEIHLHOCTE B

npodeccronansHON  cdepe,
UCIIONB30BaTh 3HAHHUA IO
MpaBoBOH H  (PUHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHBIX
JKU3HEHHBIX CHTYalUsX;

-TOTOBHOCTb K  Tpyny,
OCO3HaHHE [IEHHOCTH
TPYIOJTFOOUS,

-HHTEpEC K  Pa3IUIHBIM
chepam
npodeccnoHanbHOMI
NEeSITeNIbHOCTH,
CBSI3aHHBIM C
MaTE€MaTUKOU u ee
MIPUIIOKCHUSIMH,

-yMeHHe COBepIIATh
OCO3HaHHBIN BBIOOp
Oynymeil mnpodeccun u
pean30BHIBAThH
cOOCTBEHHbBIE

JKHU3HCHHBIC ITJIaHBI,
-TOTOBHOCTh M CIIOCOOHOCTH

K MaTEeMaTHYECKOMY
00pazoBaHMIO u
camMo00pa30BaHUIO Ha
MPOTSKEHUU BCEil
KU3HH,

-I'OTOBHOCTb K dKTUBHOMY

PETYJISATUBHBIMH ACHCTBUAMMU:
1) camoopranusanus:

COCTaBJISITh IUIAH, aJITOPUTM PEILICHUs
3aJa4u,

BBIOMPATH CITOCOO PEHICHUs C YIYETOM
UMEIOIIUXCS pecypcoB u
COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH
BApHUAHTHI PEUICHUN C YYETOM HOBOM
UH(pOpMaLIUH.

2) CaMOKOHTPOJIb:

BIIaJIETh HaBBIKAMU [03HABATENbHON
pedaekcun Kak OCO3HAHUSI COBEPIIACMBIX
JICUCTBUH W MBICIUTENbHBIX IIPOIECCOB, HX

pE3yJIbTaTOB, BIIAJICTh criocobamu
CaMOIPOBEPKH, CAMOKOHTPOJIS Tporecca U
pe3yjbTata  pelieHHs — MaTeMaTHYeCKOu
3a1a4m;

npeaABUACTL TPYAHOCTH, KOTOPLIC MOIYT
BO3HUKHYTH IIpU PEIICHUM 3a1avdu, BHOCHUTH
KOPPEKTUBBI B ACATCIBHOCTH Ha OCHOBEC
HOBBIX O6CTO$[T€J'ILCTB, JaHHBIX, Haﬁ,I[GHHLIX
0H.II/I6OK, BBISIBJICHHBIX prZ[HOCTCI;‘I;

OLICHUBATb COOTBETCTBUC pE3yJibTaTa LCIU U
YCIIOBUSAM, OOBICHATE OPpUYHHBI JOCTUIKCHUSA

YSACTHIO B PCICHMM | ooy s omndry, aasars
LIPaKTHICCKHUX . 3anaq OIIEHKY NMPHOOPETEHHOMY OTIBITY.
MaTeMaTHIeCKOM
HalpaBJIEHHOCTH;
OK 04. DddextrBHO
B32MMOEHCTBOBATS 1 8) 1eHHOCTH  HAy4YHOro OBnazieHne yHUBEpCaIbHBIMU
paGOTaTh B KOJUIEKTHBE TIO3HAHUS: KOMMYHHUKATHBHBIMH JICHCTBUSIMHU:
KOMaH/IE; - c(hopMHPOBAHHOCTh 1) obenwue:
MHUPOBO33PEHUS, - BOCIpUHHMATh # (HOPMYIHPOBATH
COOTBETCTBYIOLIETO CYyXJEHUS B  COOTBETCTBUH  C
COBPEMEHHOMY  YPOBHIO YCIOBHAMU H IENsAMH  OOLICHUS,
pasBUTHA  HAayKu U SCHO, TOYHO, TI'PaMOTHO BBbIpaXaThb
00I1IeCTBEHHOH CBOIO TOYKY 3pEHHUS B YCTHBIX H
NpPaKTUKH, INUCbMEHHBIX  TEKCTaX,  JaBaTh
- TIOHUMaHHE NOSCHEHUS TI0  XOAy  peIICHUs
MaTeMaTHYeCKOW HayKH 3ajauy, KOMMEHTHPOBATh
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KakK
YeJI0BEUYECKOM
ACATCIIbHOCTH, 3TAIIOB €€
Pa3BUTHS W 3HAYMMOCTH

cepsl

JUTSt pa3BUTHUS
LMBWJIN3AIUH,

OBJIQJICHHE SI3BIKOM
MaTeMaTuKU u
MaTeMaTUYECKON
KYJbTYpOil Kak
CpPEACTBOM MO3HAHUSA
MHpa,

TOTOBHOCTh
OCYILECTBIIATh
MPOEKTHYIO u
HCCJIEI0BATEIBCKYO
JIeATEIbHOCTh

WHIUBUIYyAIPHO W B
rpymme.

NIOJIyYCHHBIH pe3ysbTarT;

B XolIe OOCYXICHHS 3a/JaBaTh
BOIIPOCHI IO CYIIECTBY 00CYKIaeMOi
TEMBI, TIPOOJIEMBI, PElIaeMO 3a/1a4Hu,
BBICKA3bIBATh HUJCH, HAILICJICHHBLIC Ha
TIOWCK PEIIeHHS], COTIOCTABIISTh CBOU
CyXICHUA C CYXICHUSIMH JpPyruX
YYaCTHHUKOB JIHAJIOTa, OOHAPYKHBATh
pasiiiuue U CXOACTBO HO3HHHﬁ, B
KOpPpEeKTHOU ¢opme (popMynnpoBaTh
pa3HoOTIacHsi, CBOU BO3PAKEHUS;
NPEACTaBISATh PE3YJbTaThl PEHICHUS

3aJa4u, IKCIIEPUMEHTA,
MCCIIEeZIOBAHNS, MPOEKTa,
CaMOCTOSITENIFHO BBIOMpaTh (popmar
BBICTYIUICHHS C  y4YeTOM  3ajad
Ope3eHTallud U OCOOEHHOCTEH

ayJIMTOPHUH.

2) cOBMeCTHasl I€SITEIbHOCT:

MOHMMATh W HCIOJB30BaTh MPEUMYIIECTBA
KOMaH/IHOW ¥ WHIUBHIYAITLHON paboThl IpU
peuIeHun yqe6H1>1x 3a4a4, NMpUHUMAaTh LEJIb
COBMCCTHON  JIESTCIBHOCTH, IUIAHUPOBATH
OpraHU3aIHIO COBMECTHOM paboTsl,
pacrpenensaTh BUAbI padoT, J0roOBapHUBaTHCS,
00CyXIaTh TMPOIECC W PEe3yJbTaT paboThl,
0000111aTE MHEHUS HECKOJIBKUX JIIOMIEH;

YYacTBOBATh B TPYMIOBHIX (hOpMax pabOThI
(obcyxnenust, oOMEH MHEHUH, "MO3TOBEIC
IITYpMBI" U UHBIE), BHINOJHATH CBOIO YacTh
paboThl U KOOPIAUHUPOBATH CBOU JIEHCTBUS C
JPYTMMH 4JeHaMHd KOMaH/bl, OLICHHBATh
Ka4yeCTBO CBOEro BKJaJa B OOLIMH MPOIYKT

o KPHUTEPHSIM, cOpMyITHPOBAHHBIM
yYacTHHKaMH B3aNMOZCHCTBHSI.
OBnanenue YHUBEpPCAIbHBIMU

PETYISITUBHBIMU JICUCTBUSMU:
3) npuHATHA ce0s U IPYTUX:

MOHUMATh M HCIOIb30BaTh NPEUMYIIECTBA
KOMaH/IHOW ¥ WHIUBHYaJIbHON paboThl pH
penieHnn yueOHbIX 3a/1ad,

MIPUHUMATH LENb COBMECTHON JEATENBHOCTH,

IUIAHUPOBATh  OPTaHU3ALUI0  COBMECTHOM
paboTel,  pacmpemenaTs  BHAB  pador,
JIOTOBAapHUBATHCH,

00CYyX/IaTh TPOIECC U Pe3yJbTaT PaOOTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOMIEH;
y4acTBOBaTh B TPYMNIIOBBIX (hOpMax padOThI
(obcyxnerns, oOMeH MHEHHH, ''MO3TOBEIC
ITYpMBL" ¥ HHBIE),

BHIOJIHATH ~ CBOKO  4YacTh  Pa0OTBI |
KOOPIWHUPOBATH CBOH JICHCTBUS C OPYTUMH
YyIeHAMU KOMaH/IbI,

- OUEHHMBATh KayecTBO CBOEro BKJIaJa B
oOmmmit MPOAYKT o KpUTEPHUSM,
chOpMYITHPOBAHHBIM y4aCTHUKaMU
B3aHMOJCICTBUSL.
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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
POCCUICKHUX TyXOBHO-
HPaBCTBEHHBIX IIEHHOCTEH, B
TOM YHCIIE C YUETOM
rapMOHM3ALUN
MCXHAIIMOHAJIbHBIX U
MEXPEIIUTUO3HBIX
OTHOIIEHUH, IPUMEHSATh
CTaHAAPTHI
AQHTUKOPPYIIIMOHHOTO
TIOBEACHMS;

1) TPaKIaHCKOTO

BOCITUTAHUSA:

- copMHUPOBAHHOCTH
Fpa)KﬂaHCKOﬁ IIO3UIIUU

oOydarorierocss Kak akTHBHOTO
nu OTBCTCTBCHHOT'O YJICHA
poccuiickoro o0mecTBa,

IPEeNICTABIICHUE 0
MaTeMaTHYeCKUX OCHOBaX
(YHKIMOHHPOBaHHS
Pa3IHYHBIX CTPYKTYD,
SIBJICHUH,

j1§010)1 (5314 740) TPaXXTAHCKOTO
oO1iecTBa (BHIOOPBI, ONPOCHI U
npyroe),

yYMEeHue BSaHMO,Z[efICTBOBaTB C
COIIMAJIbHBIMM HWHCTUTYTaMH B

COOTBETCTBHH c ux
(YHKIMSIMU 1 Ha3HAUCHUEM;
2) MaTPUOTUYECKOTO

BOCIIMTAaHUA:

- copMHUPOBAHHOCTH
poccuiickon TPaKOAHCKOH
UACHTUYHOCTH,

- YBaXEHUS K TPOUIIOMY U
HACTOSILLEMY poccuiickoi
MaTeMaTHKH,

- IEHHOCTHOE OTHOIIEHHE K
JIOCTHKEHUSIM POCCHHCKHX

MaTEeMaTHUKOB M POCCHUICKOM
MaTEeMaTHYEeCKON IIKOJIBI,

UCIIONB30BaHUE 3TUX
JOCTIDKCHUI B IPYTHX HayKax,
TEXHOJIOTHSIX, chepax
9KOHOMUKH;

3) 1yXOBHO-HPAaBCTBEHHOT'O

BOCIIUTAHUA:

- OCO3HaHHE JIyXOBHBIX
LIEHHOCTEH poccuiickoro
Hapoja,

- cOpMHUPOBAHHOCTH
HpaBCTBEHHOFO CO3HaHMus,
JTHYECKOTO MTOBEIEHHS,

CBSA3AHHOTO C MPAKTUYECKUM
MMPUMCHCHUCM ,HOCTI/I)KCHI/IfI
HAyKH u JACATCIBbHOCTBIO
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YYEHOTO,

= OCO3HaHHE JIMYHOT'O BKJIada B
MIOCTPOEHHE YCTOMUUBOTO
Oymyuiero;

OK 07. CopeiicTBoBaTh
COXpaHEHHIO OKPYKaroleit
Cpebl,
pecypcocOepexeHuIo,
MIPUMEHSTh 3HAHUA 00
HU3MEHEHHHU KJINMATa,
MIPUHIIUIIB OEPEKITUBOTO
MPOU3BOJICTBA, (P (HEKTUBHO
JIeCTBOBATH B
‘Ipe3BLI‘IaﬁHLIX CUTyalniaX;

7) 2KOJIOTUYECKOTO

BOCTIMTAHUS:

- chopMupoBaHHOC
Th
JKOJIOTUYECKOMN
KYJBTYPHI,
IMOHUMaHUe
BIIMSTHUS
COITMAJILHO-
SKOHOMHYCCKHX
MPOLIECCOB Ha
COCTOSTHUE
IIPUPOIHOMN 5
COLIMAILHOM
cpenpl,

- OCO3HaHHUE
JI00aTBbHOTO
XapakTepa
9KOJIOTHYECKHUX
po0em,

- OpUEHTalUus Ha
MIPUMEHEHUE
MaTeMaTUYECKUX
3HAaHUH s
peuieHus 3a1ad B
obmactu
OKpPY’KaroIlen
Cpenpl,

- IUTAHUPOBAHUE
TTOCTYTIKOB u
OIIEHKH ux
BO3MOYHBIX
TIOCJICACTBUI JIJISI
OKpYKaroleun
Cpelbl;

OK 08. Ucnons3oBaTh
cpencTBa GU3NUECKOM
KYJIBTYPBI 11 COXPaHEHHUsI
¥ YKPEIUICHHS 37I0pPOBbS B
mpotiecce
po¢heCCHOHATBHOMN
JICSATEIIHOCTH U
MOJIEPIKAHHST
HEOOX0AMMOTr0 ypOBHS
(uzmueckoit
MO/ITOTOBJICHHOCTH;

4) 3CTETUYECKOTO

BOCIIMTaHUSA:
- OCTETHYECKOEC OTHOLICHHE K
MHUPY,  BKIIOYas  OCTCTHUKY

MATEMATHUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB,
3aj1ad, pelIeHui,
paccyXJIeHHUH,

- BOCIPHUUMYHBOCTH K

MaTCMaTUYCCKUM acCIICKTaM
Pa3JINYHbIX BUIOB UCKYCCTBA,

5) (hu3MYECKOTO
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BOCTIMTaHUSI:

- c(opmMupoBaHHOCTH
YMCHHS NPUMEHSATh
MaTeMaTHYeCKue 3HaHUs
B MHTEpEcax 3/0pPOBOTO U
0e30macHOTO obpaza
KU3HHU,

- OTBETCTBEHHOE
OTHOILIIEHHE K CBOEMY
3I0POBBIO (3mopoBoe
MUTaHUE,
cOaTaHCUPOBAHHBII
pexumM 3aHATUN 151
OTJIbIXaA, perysipHas
(u3nueckas akTUBHOCTb ),

- (usuyeckoe
COBEpIICHCTBOBAHUE TPHU
3aHATUAX CIIOPTUBHO-
03JI0POBUTEIBHOU
JEeSITeNIbHOCTHIO;

IIpeamMeTHbIe pe3yabTaThl 0cBoeHHs YuedoHoro npeavera OYIIn.03 Maremaruka:

1) BmageHme MeToJaMM JOKa3aTelIbCTB, AJITOPUTMAaMH pEIICHHS 3a/ad; YMEHHUE
(bopMyIHPOBATH OIIPEICIICHHS, AKCHOMBI I TEOPEMBI, TPUMEHSTH UX, IPOBOJIUTH JI0Ka3aTeIbHbIC
paccyXJIeHHs B X0JIe PELICHU 3a/1a4;

2) yMeHue OIepupoBaTh NOHATHAMH: CTENEHb 4YHUCIa, JiorapudM 4Yucia, yMeHHe
BBINIOJIHATh BBIYMCICHHE 3HAUYCHUH M MPEOoOpa30BaHUS BBIPAKEHHH CO CTEHECHAMH W
norapudmamu, mpeodpa3oBaHus JPOOHO-PANMOHATLHBIX BBIPAKCHHIA,

3) yMeHue onepupoBaTh MOHATHAMH: PallMOHANBHBIC, HPPAMOHAIBHBIC, TOKA3aTeNbHEIC,
CTETICHHBIE, JIOTapU(PMHUECKUE, TPUTOHOMETPUIECKHIE YPAaBHEHUS U HEPABEHCTBA, UX CUCTEMBI;

4) ymMeHue onepupoBaTh HMOHATUSAMH: (QYHKIHS, HETPEepbIBHAS (YHKIHS, MTPOM3BOIHAS,
nepBoOOpasHasi, ONPEACICHHBI MHTErpayl; YMEHHE HaXOJIUTh MPOU3BOJHBIC 3JIEMEHTapHBIX
(bYHKIMIA, UCHIONB3YS CIIPAaBOYHBIE MaTEPUAIIbI; UCCIEAOBATh B MPOCTEHIINX CITydasx (yHKIHN
Ha MOHOTOHHOCTb, HAXOJWTh HAWOOJBIIME M HAMMEHBIIME 3HAYCHHUs (YHKIMHA; CTPOUTH
rpagyKy MHOTOWICHOB C HCIIOJIb30BAaHMEM allapara MaTeMaTH4ecKoro aHajiu3a; MPHUMEHSThH
MIPOM3BOJIHYIO TIPU PEIICHUH 33/1a4 Ha JBM)KEHHE; PelIaTh MPaKTHKO-OPUEHTUPOBAHHbIEC 3a7aui
Ha HanOOJIBIIME ¥ HAaNMEHBIIINE 3HAUCHHSI, Ha HAX0XKJCHUE ITyTH, CKOPOCTH U YCKOPEHHUS;

5) yMeHue onepupoBaTh NOHATHAMU: pallMOHATIbHAS (QYHKIUS, TIOKa3aTelbHas (QyHKINS,
creneHHast QyHKIWs, Jorapudmudeckass (GyHKIUS, TpUTOHOMETpHYecKue (QyHKIUU, oOpaTHbIE
(GyHKIMW; yMEHHME CTPOUTh TpaUKd HM3YYCHHBIX (DYHKIHHA, HCIONB30BaTh TpaduKu IpH
M3y4YCHUH MPOIECCOB M 3aBUCHMOCTEH, MPU PEIICHNH 3a/ad U3 JIPYTruX Y4eOHBIX MPEIMETOB U
3a71a4u U3 peasIbHOM KU3HM; BBIPAXXKaTh (POPMYIIaMU 3aBUCHMOCTH MEX/y BETMUYMHAMHU;

6) yMeHHUe pemaTh TeKCTOBBIE 3a/1a4M Pa3HBIX TUIOB (B TOM YHCIIE Ha MPOLECHTHI, 1O U
YacTH, Ha JBW)KEHHE, PadOTy, CTOMMOCTb TOBApOB W YCIYTI, HAJOTH, 33/Ja4d U3 OOJIACTH
yIpaBlICHUS JINYHBIMH W CEMEHHBIMH (DHMHAHCAMH); COCTABJISATH BBIPAKCHUS, ypaBHEHUS,
HEpaBEHCTBA M HX CHUCTEMbl IO YCJOBMIO 3aJlaud, HCCIENOBATh IOJNyYCHHOE pELICHHE |
OLICHUBATh MIPABAONOA00HOCTD PE3YNIBTATOB;

7) yMeHHe OIepHpOBaTh NOHATHIMHU: CpelHee apupMeTHIECKoe, MeIuana, HanooblIee
¥ HauMEHbILEe 3HAYEHUs, pa3Max, JUCIEPCHUs, CTAHAAPTHOE OTKIOHEHHE YHCIOBOIO HAaOOpa;
YMEHHE U3BJIEKaTh, HWHTEPHIPETUPOBATh HH(OPMAIMIO, TNPEACTABICHHYIO B TaOnMIax, Ha
auarpaMmax, Tpadukax, OTPaKaIOUIyl0 CBOMCTBAa pPEAIBHBIX IPOIECCOB U SBICHHIA;
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NPEJCTaBIATh MH(POPMAIMIO C TIOMOIIBIO TAONUIl ¥ JUarpaMM; UCCIEI0BaTh CTATUCTHYECKUE
JaHHbIE, B TOM YHCJIE C IPUMEHEHNEM I'pa)UyeCcKUX METO/I0B U 3JIEKTPOHHBIX CPEICTB;

8) yMeHue omnepupoBaTh MOHATUSAMH: CIIy4allHBI ONBIT M ClIydaifHOe COOBITHE,
BEPOSTHOCTh CIy4YallHOTO COOBITHS; YMEHHE BBIUUCIATH BEPOSTHOCTH C HCHOJIb30BAaHHEM
rpadMuecKuX METOJIOB; NPUMEHATh (OPMYIIBI CIOXKEHHS U YMHOXEHHUS BEPOSTHOCTEH,
KOMOMHATOpHbIE (DaKThl U (OPMYJIBI MPU PEIICHUHU 33/1a4; OLEHUBATh BEPOSATHOCTHU peabHBIX
COOBITHI{; 3HAKOMCTBO CO CITyYailHBIMM BETMYMHAMM; YMEHHE MTPUBOAUTH IPUMEPHI POSIBICHUS
3aKOHa OOJIBIIKX YKCEN B MPUPOJHBIX U OOIIECTBEHHBIX SBJICHUSX;

9) ymMmeHue omnepupoBaThb MOHATHSAMM: TOYKA, HpsMasi, IUIOCKOCTb, IPOCTPAHCTBO,
JNBYT'PAHHBIA YTOJI, CKPEHIMBAKOIIHAECS TMpsSMbIE, MAapauIeIbHOCTh W NEPIEHAHUKYJISIPHOCTh
NPSAMBIX U IUIOCKOCTEH, Yoyl MEXAY IpPSMBIMHU, YIoJl MEXAY IPSMON U INIOCKOCTBIO, YIOJI
MEXIYy IUIOCKOCTSMH, PACCTOSIHUE OT TOYKHM JI0 IUIOCKOCTH, PAaCCTOSTHUE MEXIy IPSMBIMH,
pacCTosiHUE MEXAY IUIOCKOCTAMM; YMEHHME HCIIONb30BaTh IIPU PELICHUU 3a]ad WU3y4YCHHbIE
(bakThl U TEOpEMBI IJITAHUMETPUH; YMEHHUE OLIEHUBATh pa3Mepbl 00bEKTOB OKPYKAIOIIEr0 MHUpA;

10) ymeHue omepupoBaTh MOHATHUSMHU: MHOTOIPAaHHMK, CEYEHHE MHOTIOIpaHHMKa, KyO,
napajuieNienune 1, npusma, nupamuaa, Gpurypa u moBepXHOCTh BpallleHUs, WINHIP, KOHYC, 1Iap,
cdepa, cedeHus (UTYpbl BpallleHUs, IJIOCKOCTb, Kacaromasicsi cdepsl, UIUHIpA, KOHYyca,
TUIOIA/1b TOBEPXHOCTH MUPAMHUIBI, PU3MBI, KOHYCa, [IMJIUHApPA, TUIoaab cgepbl, 00beM Kyoa,
IIPSIMOYTOJIBHOTO TNapajljiesieuneaa, NMUpaMuabl, IpU3Mbl, HWIMHIpA, KOHYyca, I1apa; yMEHHE
n300paxkaTh MHOTOTPAaHHUKU U TIOBEPXHOCTH BpAIICHMS, UX CEUEHHUS OT PYKH, C MOMOIIBIO
YEPTEKHBIX MHCTPYMEHTOB U DJIEKTPOHHBIX CpPEICTB; YMEHHE PACIIO3HABAaTh CUMMETPUIO B
MIPOCTPAHCTBE; YMEHHUE PACIIO3HABATH MPABWIBHBIE MHOTOIPAHHUKY;

11) ymenue onepupoBaTh MOHATUAMU: JBH)KEHUE B MPOCTPAHCTBE, MOA00HbBIE (DUTYPHI B
MIPOCTPAHCTBE; HCIOJIb30BaTh OTHOILIEHHWE IJIOMIAAEeH MOBEepXHOCTEH M 00BEMOB IMOAOOHBIX
¢buryp npu perieHuu 3auay;

12) ymeHHe BBIYHCIATH T'€OMETPUYECKHE BEIMYMHBI ([UIMHA, Yrojl, IJIOLadb, 00BeEM,
IUIOIAb MOBEPXHOCTH), UCHOJB3Ys U3yUYEeHHBIE (POPMYIIBI U METOIBI;

13) ymeHue onepupoBaTh MOHATHSIMM: TPSAMOYTOjbHasi cHCTEMa KOOpPAMHAT,
KOOPJMHATBl TOYKH, BEKTOP, KOOPAMHATHI BEKTOpA, CKAISIPHOE IIPOU3BEIACHUE, YIOJ MEXIY
BEKTOpPAaMH, CyMMa BEKTOPOB, INPOU3BEJCHHE BEKTOPA HA YHUCJIO; HAaXOJWUTh C ITOMOILIBIO
U3yUYEHHBIX (HOPMYJT KOOPJIUHATHI CEPEIUHBI OTPE3Ka, PACCTOSHUE MEXKIY TBYMS TOUKaAMH;

14) yMmenue BBIOMPATh TOAXOISAIIMN WM3yUYCHHBIH METON JJIA pEIICHHs 3aJadu,
pacro3HaBaTh MaTeMaThyeckue (akTbl W MaTeMaTHYeCKUe MOJENM B TPUPOAHBIX U
OOIIECTBEHHBIX SBJICHUSIX, B HCKYCCTBE, yMEHHME NPUBOAUTH MPUMEPhl MaTeMaTUYECKUX
OTKPBITUN POCCUMCKOM U MUPOBOM MaTEMaTUYECKON HAYKHU.

15) ymeHue omepupoBaTh MOHSATHSAMH: ONpeEIesieHUue, akCuoma, TeopeMa, CIEJICTBUE,
CBOWCTBO, MPU3HAK, J0Ka3aTeIbCTBO, PABHOCHIBHBIC (DOPMYIMPOBKH; YMEHHE (POPMYyITUPOBAThH
oOpaTHOE W NPOTUBOIOJIOKHOE YTBEPXKICHHE, NPUBOAUTH MPUMEPbl U KOHTPIPHUMEPHI,
HCIIOJIB30BaTh METOJ MaTEeMaTU4YeCKOM HHIYKLUUH; MPOBOAUTH JOKA3aTEIbHBIE DPACCYKICHUS
IIPU PELIEHUN 3a/1a4, OLICHUBATh JIOTUYECKYIO ITPAaBUIIbHOCTh PAaCCykKICHHII;

16) ymeHne omepupoBaTh MOHATHSAMH: MHOKECTBO, IOJMHOYKECTBO, OIEPALUU HaJ
MHOXECTBAMH; YMEHHE HCIIOJIb30BAaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Juisl ONHCaHUS
peanbHBIX MPOLIECCOB U SBJICHUNA W MpPU pEIICHHM 3a/ady, B TOM YHCIE U3 JIPYTHX Y4eOHBIX
MIPEAMETOB;

17) ymenue omnepupoBaTh MOHATUSAMH: Tpad, CBA3HBIA rpad, nepeBo, MK, rpad Ha
IUIOCKOCTH; YMEHHUE 3aJaBaThb U OMMCHIBATh Tpadbl pa3IMYHBIMU CIIOCOOAMH; HCIIOIb30BaTh
rpadsl IpyU peIIeHUH 3a/1a4;

18) yMmeHue cBOOOAHO OMNEPUPOBATH MOHATHSIMH: COYETAHHME, IEPECTaHOBKA, YHCIIO
COYETaHHWH, YUCIIO TepecTaHOBOK; OWHOM HpIOTOHA; yMeHHE NPHUMEHSATh KOMOWHATOpPHBIE
(bakThl U paccyKIeHuUs Ui pelIeHus 3ajay;

19) ymenue omnepupoBaTh MOHATHUSAMH: HATypaJbHOE YHUCIIO, LIEJIO€ YHMCIIO, OCTATOK IO
MOAYJII0, PAMOHAIBHOE YHUCIIO, MPPALMOHAIBHOE YHCIIO, MHOYKECTBA HATypalbHBIX, LEJbIX,
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palMOHANBHBIX, JCUCTBUTEIBHBIX 4YHCET, YMEHHE HCIOJb30BaTh NPU3HAKU JECITUMOCTH,
HAaUMEHBIIUNA OOIIMN JenuTeNb M HauMEHbllee oO0Iiee KpaTHoe, anroputMm EBknmpa mpu
peLIeHUH 3ajay; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMUA CUCTEMaMH CUHCIICHUS;

20) ymeHue cBOOOHO ONEpUPOBATH MOHATHSIMU: CTEIIEHD C LIEJbIM [T0Ka3aTeaeM, KOpEHb
HATypaJbHOM CTENEHM, CTENEHb C PALMOHAIBHBIM IOKa3aTeJeM, CTENEHb C JACHCTBUTEIbHBIM
(BellecTBEHHBIM) IOKa3aTesieM, JIorapudM 4ucia, CUHYC, KOCUHYC M TaHI'€HC MPOU3BOJILHOTO
qucia;

21) yMmeHue omepupoBaTh MOHATHSAMH: TOXIECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHue,
ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHUH U HEPaBEHCTB, PaBHOCHIBHOCTh YpaBHEHMH,
HEpPAaBEHCTB M CHCTEM, palMOHaJbHbIe, HpPpalMOHAJIbHBIC, IIOKa3aTeJIbHble, CTEICHHBIE,
JorapupMHUECKUe, TPUTOHOMETPUYECKHE YPABHEHUs], HEPABEHCTBA M CUCTEMBI; YMEHHUE pellaTh
YpaBHEHHUS, HEPaBEHCTBA M CHUCTEMbI C MOMOUIbIO Pa3IMUYHBIX MMPUEMOB; pellaTh ypaBHEHUS,
HEPaBEHCTBA M CUCTEMBI C ITapaMETPOM; IIPUMEHATh YPaBHEHUS, HEPAaBEHCTBA, UX CUCTEMBI IS
pelIeHnss MaTeMaTHYeCKUX 33/1a4 U 331a4 U3 Pa3IMYHbIX 00acTell HAyKH U peabHOM JKU3HU;

22) ymenue cBOOOIHO ONEpPUPOBATH MOHATUAMU: rpaduk (yHKINHU, oOpaTHaAs QyHKIUS,
KOMIO3UIMS (QYyHKIUH, TUHEeWHas (QyHKUMS, KBaApaTU4Has (QYHKIMS, CTETEeHHas (QYHKIUS C
LENbIM [OKa3aTeJleM, TpPUTOHOMEeTpUYeckue (yHKIMH, OOpaTHbIE TPUTOHOMETPHUECKUE
GbyHKIMM, TTOKa3aTeabHas U JiorapupmMuueckas QyHKIMHU; YMEHHUE CTPOUTH IpaduKu (YyHKIIHA,
BBINOJIHATH MPeoOpazoBaHus rpaduKoB PyHKIIHIA;

23) yMeHHue UCToNb30BaTh rpaduku (YHKIMHA IJIs1 U3yYEHHUS TPOIECCOB U 3aBUCUMOCTEH
OpU PEUIeHWH 337a4 M3 JPYrHX Y4eOHBIX MPEeIMETOB M W3 PEaJbHON JKU3HU; BBIPAXKaTh
(dbopMyliaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU;

24) ymenue cBOOOJIHO ONEPUPOBATH MOHATUSMHU: YETHOCTh (PYHKLUH, MEPHOAUYHOCTD
GyHKIUHM, OTpaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTh (YHKIMH, 3KCTpeMyM (GYHKIHUH,
HauOospIlee M HauMEHblee 3HAaYeHHs (YHKIMM Ha TPOMEXKYTKE; yMEHHE IPOBOAUTH
uccienoBaHue PyHKINU;

25) yMeHHe HCIOJIb30BaTh CBOWCTBA M rpaduku (QyHKIMHA A7 peuieHus ypaBHEHHH,
HEPaBEHCTB M 3aJady C HapaMeTpaMy; M300pakaTh Ha KOOPAWHATHOW IIOCKOCTH MHOXECTBa
peleHni ypaBHEHUH, HEPAaBEeHCTB U X CUCTEM;

26) ymeHue cBOOOTHO OTIEPUPOBATH MOHATHSIMHU: TTOCIICIOBATEIFHOCTD, apuMeTHIecKas
nporpeccusi, TeOMeTpHuYecKas Iporpeccus, OCCKOHEYHO yObIBalolass TIeoMeTpHyYecKas
Mporpeccusi; yMeHHEe 3a/1aBaTh MOCJIEI0BATEILHOCTH, B TOM YHCJE C MOMOIIBI0 PEKYPPEHTHBIX
hopmy;

27) yMeHHe OnepupoBaTh MOHSATHSIMH: HETPEPHIBHOCTH (YHKIIUH, aCHMITOTHI rpaduka
¢GbyHKIMHU, TIepBas U BTOpasl MPOU3BOAHAA (PYHKIUH, T€OMETPUUYECKUNA U (DU3MYECKHI CMBICIT
MIPOM3BOJHON, NEpBOOOpa3Has, ONpEeAENEHHbIH HWHTErpal; yMEHHE HAaXOAUTh ACHUMITOTHI
rpaduka (pyHKIMM; yMEHHE BBIUUCIATH IMPOU3BOJIHBIE CYMMBI, MPOU3BEICHUS, YAaCTHOTO U
KOMITO3UITNH (PYHKITMI, HAXOIUTh YPaBHEHUE KacaTeIbHOU K TpaduKy (DyHKIHH;

28) yMeHHe UCIIOIb30BATh MTPOU3BOIHYIO IS McCaeIoBaHus (DYHKIMMA, U1 HAX0XKICHUS
HAWIyYIlero peuieHusi B MPUKIJIAJHbIX, B TOM YHCJIE COIMATbHO-3KOHOMHUYECKUX U (PU3HYECKUX
3ajjavax, Ui OINpEeNeIeHUs] CKOPOCTH M YCKOPEHMs; HaXOIHUTh IUIOMIAAN U 00BeMBbl (UTYp C
MOMOUIbI0 MHTErpaja; MPUBOAUTH NMPUMEPhl MAaTEMaTHUYECKOTO MOJEIMPOBAHUS C TOMOILBIO
mddepeHnnanbHbIX YpaBHEHU;

29) yMmeHHe oONepuUpoBaTh MOHITUAMH: KOMIUIEKCHOE YHCJIO, COIpPSKEHHbBIE
KOMILJIEKCHBIE YMCJIa, MOAYJIb U apryMEHT KOMILJIEKCHOTO Yuciia, popMa 3alUCH KOMIUIEKCHBIX
yrucen (reomeTpuyeckas, TpPUTOHOMETpUYecKas M anreOpanyeckas); yMeTb MPOU3BOIUTH
apupMeTHyecKre ACUCTBHUS C KOMIUICKCHBIMU YHMCIaMU; MPUBOJUTH HMPUMEPHI HCIIOIb30BaHHA
KOMIUIEKCHBIX YHCEIT;

30 ymenue cBOOOJHO OMEpPHPOBATH MOHATUSAMU: CpeaHee apuPMeTHUYecKoe, MeluaHa,
HauOoblllee U HaWMEHbIIee 3HAYeHMs, pa3Max, IUCIEPCHUs, CTaHIApPTHOE OTKJIOHEHHUE IJis
OIMCAHMS YMCIIOBBIX JIAHHBIX; YMEHHUE HCCIIC0BAaTh CTATHUCTUUECKUE JAHHBIC, B TOM YHUCIE C
MPUMEHEHHEM TIpaHUuecKux METOJOB U JJIEKTPOHHBIX CPEACTB; IpadUyYecKd HCCIEN0BaTh
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COBMECTHBIE HA0JIOJICHUS C TIOMOUIBIO TUarpaMM paccerBaHUs U IMHEHHOM perpeccuy;

31) ymeHue HaXOUTh BEPOSTHOCTH COOBITHH C UCIIOIH30BaHUEM Ipad)UuECKUX METOOB;
NPUMEHSATh Ui pelIeHus 3a1a4 (HOpMyJIbl CIOKEHHUS U YMHOXXEHHsI BEPOSTHOCTEH, (opmyiy
MOJIHOM BeposiTHOCTH, (opmynny bepHymim, komOuHaTtopHble (akThl U (HOPMYIIbI; OIEHUBATDH
BEPOSATHOCTH pEalibHBIX COOBITMH; yMEHHE OINEpUpPOBaTh NMOHATHAMM: CIydaiHas BeIWYHHA,
pacmpezielieHue BEpOATHOCTEH, MaTeMaTU4YecKoe OXHJaHue, JUCIepCHs U CTaHAapTHOe
OTKJIOHEHHE CIy4YalHOW BETUYMHBI, (YHKIMU pACHpeleNeHUs] M IJIOTHOCTH PaBHOMEPHOTO,
MOKA3aTeIbHOTO U HOPMAaJbHOIO pacrlpe/esIeHnii; YMEHHE HCIOIb30BaTh CBOWCTBA M3YUYEHHBIX
pacripesieieHuil 11l peleHust 3a/1a4; 3HAKOMCTBO € OHATHSIMMU: 3aKOH OOJBIINX YHCEN, METObI
BBIOOPOYHBIX MCCIIEIOBAaHUI; YMEHNE TPUBOIUTH IPUMEPHI MTPOSBIECHUS 3aKOHA OOJIBIINX YHCE
B IIPUPOHBIX M OOLIIECTBEHHBIX SBJICHUX;

32) ymeHue CBOOOJHO ONEpPUPOBATH MOHATUAMM: TOUKa, TMpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, Jyd, IUIOCKUN Yroj, JBYIPaHHBIM YroJl, TpPEeXTpaHHBIA Yroi,
nepecekaroIyecs, napauieJbHble ¥ CKpeUIMBAIOUIMecs MpsMble, MapalieIbHOCTh U
NEPIEHIUKYJIAPHOCTD MPSAMBIX M IUIOCKOCTEH, YroJl MEXAY NPSIMBIMH, YIOJd MEXIy HMPsIMOU U
IJIOCKOCTBIO, YTOJI MEXKY IJIOCKOCTSMU; YMEHHUE UCIIOB30BaTh MPU PEIIEHUH 3a7a4 U3yUYEHHbIE
(akThl U TEOPEMBI IUTAHUMETPUH; YMEHHE OLICHUBATh pa3Mepbl 0OBEKTOB B OKPY’KAIOILIEM MHUPE;
yMEHHE ONEepUpOBATh MOHSITUSAMU: MHOTOTPAaHHHK, CEYEHHE MHOTOIpaHHHKA, MpPaBUIbHBIN
MHOTOTPaHHMK, MIPU3Ma, HpamMKIa, pUurypa v MOBEPXHOCTh BpaIleHUs, LWIMHIP, KOHYC, Iap,
chepa, pa3BepTKa IMOBEPXHOCTH, CEUYEHHS KOHyca W IIWIMHApA, NapajuieJbHble OCH WIH
OCHOBAHHUIO, CEYCHME IIapa, IUIOCKOCTh, Kacaromiascs cepbl, LWIMHApA, KOHYCa; yMEHHUe
CTPOUTHh CEYEHHWE MHOTOIpaHHUKA, H300pa’kaTh MHOTOTPAaHHUKH, (QUIYypbl W TOBEPXHOCTU
BpAIllEHUs, UX CEYEHUs, B TOM UYHUCIIE C MOMOIIBIO 3JIEKTPOHHBIX CPEACTB; YMEHUE NPUMEHSITh
CBOMCTBAa reOMETPUUECKHUX (DUTYp, CAMOCTOSITETLHO (OPMYJIUPOBATH OMPECIICHUS N3YdaeMbIX
¢buryp, BbIIBUTATh TUIIOTE3bI O CBOMCTBAX M NMPHU3HAKAX F€OMETPHUUECKUX (PUTyp, 0OOCHOBBIBATH
WIM ONPOBEpraTth MX; YMEHHUE MPOBOAMUTH Kilaccu(UKaIio (Uryp MO pa3iuyHbIM MpU3HAKAM,
BBITOJIHATH HEOOXOMMBbIE TOTIOTHUTEIbHbIE TOCTPOCHHS;

33) ymeHue CBOOOAHO OINEPHPOBATh MOHATHAMU: IUIOMAAbL (PUTyphl, 00BeM (QUTYypHI,
BEJIMYMHA yIJa, PaCCTOSHUE OT TOYKH JI0 INIOCKOCTHU, PACCTOSIHUE MEXKIY MPSAMBIMU, PACCTOSIHUE
MEX/1y IJIOCKOCTSMH, IUIOIIAAs cQepbl, IUIOoNalb NOBEPXHOCTH MHUpPAMUAbI, MPU3MBI, KOHYCA,
WIMHAPa, 00beM KyOa, MpsSMOYTOJIBHOTO Mapajliesienunea, TUpaMuIbl, TPU3MBbl, HWIMHIPA,
KOHYca, 1apa; yMEHHE HaXOAUTh OTHOIIEHHE 00EMOB MOJOOHBIX QUTYD;

34) ymenue cBOOOJHO ONEpUpPOBATh MOHATHUSMU: IBMKEHHE, MapaUIeNbHBIA MEepeHoc,
CUMMETpHSl Ha IUIOCKOCTH M B MPOCTPAHCTBE, MOBOPOT, Mpeoldpa3oBaHue Mo100Us, MOJ00HbIE
¢burypsl; yMeHue pacro3HaBaTh paBHbIE W IMOAO0OHBIE (UTYpbl, B TOM YHCIE B IpPHUPOJIE,
UCKYCCTBE, apXUTEKType; YMEHHE MHCIIOJIb30BaTh T'€OMETPUYECKUE OTHOIICHHS, HaXOIUTh
reOMEeTPHUYECKUE BETUYMHBI (JUIMHA, YToJl, IUJIOLaab, 00bEeM) MpH PELICHUH 3a7ad U3 JIPYTux
y4eOHBIX PEIMETOB U U3 PEATbHOM KU3HU;

35) ymenue cBOOOJHO ONEPUPOBATH MOHATHUAMH: MPSIMOYTOJbHAs CHCTEMa KOOPJIWHAT,
BEKTOP, KOOPJIMHATHI TOUKH, KOOPAUHATHI BEKTOpPa, CyMMa BEKTOPOB, IPOU3BE/IEHUE BEKTOPA HA
YHCII0, PAa3IoKEHHE BEKTOpa Mo 6a3ucy, CKaJspHOE NMPOU3BEJICHHE, BEKTOPHOE MPOU3BEICHHUE,
yroil MeXAy BEKTOpaMH; yYMEHHME HCIOJb30BaTh BEKTOPHBIM M KOOPAMHATHBIA METOA JUIs
pelieHrss TeOMEeTPUYECKUX 3a7ady W 3a7ad JAPYTuX Y4YeOHbIX MPEIMETOB; OIEPUPOBATH
MOHATUSAMH: MaTpuna 2 X 2 W 3 X 3, ompeaenuTeNb MaTpUIbl, T€OMETPUYECKUNA CMBICIT
OIIPEAETIUTENS;

36) yMeHue MOJEIMpPOBaTh peajbHbIE CUTYallUd Ha fA3bIKE MAaT€MaTUKH; COCTABIISThH
BBIDQKEHUS, YPAaBHEHUS, HEPABEHCTBA M HX CHUCTEMbI II0 YCIOBUIO 333y, HCCIEIOBATh
MIOCTPOCHHBIE MOJIENI C UCMOJIb30BaHUEM armapaTa anreOpbl, HHTEpIPETUPOBATH MOJYUYEHHBIH
pe3ysIbTaT; CTPOUTh MATEMATHUYECKHUE MOJEIM C ITIOMOIIBIO TE€OMETPUYECKHX TIOHATHH U
BEJIMYMH, pEllaTh CBSA3aHHbIE C HUMM TNPAKTUYECKUE 3aJaul; COCTABJIATH BEPOSTHOCTHYIO
MOJIENb M MHTEPIPETUPOBATH MOJIyYEHHBIN pe3ysbTaT; pellaTh NPUKIAHbIE 3a1a4l CPEACTBAMU
MaTeMaTHYeCKOr0 aHaju3a, B TOM YHUCIE COLMAIbHO-d)KOHOMHUYECKOTO U (U3UYECKOTO
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Xapakrepa;
37) yMeHue BHIOMpPATH MOAXOMSIIIMA METOA JUIsl pEIIeHUS 3a7add;, IMOHUMaHUe
3HAYUMOCTH MAaTE€MaTHUK{A B W3YYCHUU MPUPOIHBIX U OOIIECTBEHHBIX MPOIECCOB M SBICHHIA,
YMEHHME pacro3HaBaTh MPOSBJICHUE 3aKOHOB MAaTEMAaTHKA B HMCKYCCTBE, YMEHUE MPUBOIUTH
MIPUMEPBI MATEMATUYECKUX OTKPBITUI POCCUMCKON U MUPOBOM MaTeMaTUYECKOW HAYKH.

3. COAEPKAHHUE YYEBHOI'O HIPEAMETA OYILII 03 MATEMATHKA
(YI'JIYBJIEHHBIX YPOBEHD)

1. Yncaa u BbIYHUCIEHUSA

Parmonanbheie ynciaa. OOBIKHOBEHHBIC U IECSITUYHBIE IPOOH, TIPOLIEHTHI, 0ECKOHEYHBIE
nepuoaudeckue apoou. [Ipumenenue apodei n MPOLEHTOB ISl PEIIeHUs TPUKIaIHBIX 3a/1a4 U3
pPa3IMYHBIX OTPACiiel 3HAHUH U PEaIbHON KU3HU.

JenicTBUTENBHBIE yucna. PanmonanbHeie u APPALMOHAJIbHBIE YHucIIa.
Apudmernueckre onepanuu ¢ JeHCTBUTEIbHBIMU YUCIaMU. MOyJib 1€HCTBUTENBHOTO YKCIa U
ero coiictBa. [IpuOkEHHBIE BEIYMCICHMS, PAaBUJIa OKPYIJICHNUS, IPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUMN.

Crenenb ¢ nensiM mokaszarenem. bunom Hetorona. Mcmonb3oBanue moaxosimeii Gopmbl
3aMKUCH IEUCTBUTENIBHBIX YHCEI ISl pELIEHUS] TPAKTUYECKHX 3a/1a4 U NIPEICTABIICHUS IaHHBIX.

ApudpmeTnueckuil KOpeHb HaTypajJbHOW CTENEHH U €ro CBOMCTBA.

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

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

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

2. YpaBHeHHSI M1 HEPABEHCTBA

ToxnecTBa U TOXKIECTBEHHbIE ITpeoOpa3oBaHus. Y paBHEHUE, KOPEHb YPaBHEHHUS.

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

OcHOBHBIE METOIbI PELICHUS IIeNIbIX U APOOHO-PAIIOHATBHBIX YPABHEHUI U HEPABEHCTB.

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

Teopema be3y. MHOrousieHs! ¢ nesabMu Ko3ppuineHTamu.

Teopema Buera.

[Ipeobpa3oBaHus YUCIOBBIX BBIPAKECHUN, COACPIKAIIMX CTENICHH U KOPHHU.

WppannonansHeie ypaBHeHH. OCHOBHBIE METO/IbI PEILICHUS UPPALIMIOHATBHBIX
YPaBHEHHH.

[TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI PELICHMSI IOKA3aTEeIbHbIX YPaBHEHUII.

[IpeobpazoBanue BeIpaKEHHUA, COACPIKAIIMX JIOTAPU(MBIL.

Jlorapupmuueckue ypaBHeHus. OCHOBHBIC METObI PEIICHUS JIOTApUPMUIECKUX
YPaBHEHUH.

OcHoBHble TpUroHomerpuueckue Gopmyisl. [IpeobpazoBanne TpUroHOMETPUUECKIX
BBIpa)KCHMI. PelleHne TpuroHoMeTpu4eCcKux ypaBHEHHMN.

Pemienune cucteM JIMHEHHBIX YpaBHEHUU. MaTpuila CUCTEMbI TMHEMHBIX YPaBHEHUH.
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Omnpenenurens MaTpuLpl 2X2, €ro FeOMETPUYECKUI CMBICT U CBOMCTBA, BBIYMCIEHUE €TO
3HAYEHHUs1, IPUMEHEHHE OIIPEACIIUTENS Ul pELICHUs] CUCTEMBI JINHEWHBIX YpaBHEHU. Pemenne
MIPUKJIAAHBIX 33]1a4 C [IOMOIIbIO CUCTEMBI JIMHEWHBIX YpaBHEHMM. McciienoBanue moCTpOeHHOM
MOJIEJIH € TOMOIIBIO MaTPHILl U OIIPEAEINUTENEH.

[TocTpoeHne MaTreMaTHYECKUX MOJEIEH peaJIbHOM CUTYallUH C IOMOILBI0 YPAaBHEHUM U
HepaBeHCTB. [IprMeHeHne ypaBHEHNI 1 HEPaBEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a7a4 U
3a]1a4 U3 pa3IUYHbIX 00JaCTe HAyKU U peabHOMN KU3HHU.

3. ®ynkuum u rpadpuxku

Oynkims, crnocoObl 3amanus (GyHknun. B3ammuO 0oOpaTtHBe ¢GyHKIMU. Kommosurms
byukumii. ['paduk GyHkimu. SnemenTapHbpie mpeoOpazoBanus rpaduKoB GyHKITUAH.

Ob6unacTh onpezeneHuss 1 MHOXKECTBO 3HaueHU ¢pyHkiuu. Hynu ¢pynkuuu. [IpomexyTku
3HAKOIMOCTOSIHCTBA. YETHbIe M Heu€THble GyHKIMH. llepuoanueckue Qynkuuu. [IpomexxyTku
MOHOTOHHOCTH (PyHKIMH. MakcuMyMbl 1 MUHMUMYMBbI (yHKIMU. Hanbomnbiiee u HauMeHblIee
3HaYeHHs (PYHKIIMH Ha TPOMEKYTKE.

Jlunelinas, kBagpaTuyHas U APOOHO-TMHEHHAS QYHKIMHU. DJIEeMEHTapHOE UCCIIeI0BAHNE
Y TIOCTPOEHUE UX TpaduKOB.

Crenennas GyHKIMS C HaTypalbHBIM U IIeJIbIM MoKa3zaresneM. E€ cBoiicTBa u rpaduk.

CpoiictBa M rpaduK KOpPHS N-0il CTemeHM Kak (YyHKIMM OOpaTHOM CTEHNEeHH C
HAaTypaJIbHbIM TIOKA3aTeIEM.

[oka3zarenbHas u norapudmudeckas QyHKIUH, UX cBOicTBa U rpaduku. Mcnonb3oBanue
rpadukoB QyHKUIMN A pelIeHUs] ypaBHEHUIA.

Tpuronomerpuueckass OKPYKHOCTb, ONpEAEICHUE TPUTOHOMETPUYECKUX (DYyHKIHIA
YHUCJIOBOI'O apryMEHTA.

QyHKIIMOHAIBHBIE 3aBUCHUMOCTH B peabHBIX Ipoleccax H sBiIeHHIX. [ 'paduxu
peanbHBIX 3aBUCUMOCTEN.

4. Havana MaTeMaTH4eCKOI0 aHAJIN3a

ITocnenoBaTenbHOCTH, CIIOCOOBI 3alaHus MOCJIEIOBATEILHOCTEIA. Merton
MaTeMaTHYeCKOM MHAYKIMU. MOHOTOHHBIE M OTpaHUYEHHBIC IIOCIIENOBAaTEIbHOCTH. McTopus
BO3HHKHOBEHUS MAaTEMaTUYECKOTO aHaJIN3a KaK aHajIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas Imporpeccud. beckoHeuHo — yOblBaromas
reomerpuueckas nporpeccus. CymMma OECKOHEYHO YOBIBArOIIEH reOMETPUYECKON MPOTrpeccuu.
JIMHEeWHBII ©W SKCHOHEHUMATBbHBIM pocT. Yumcino e. DopMyna CIOXKHBIX MPOLEHTOB.
Hcnons3oBanue Nporpeccuu A peuieHus peasIbHbIX 3a7a4 IPUKIAJHOTO XapaKTepa.

HemnpepriBHble (yHKIMM W WX CBOMCTBA. Toukm paspbiBa. ACHUMITOTHI TpaduKoB
¢bynxuuii. CBoiicTBa (yHKIMI HENpepbIBHBIX HA OTpe3Ke. MeToJ MHTEpBaJOB AJIs pEIICHUs
HepaBeHCTB. [IpMeHeHne CBOMCTB HENPEPhIBHBIX (GYHKIIUH JIJIsl pelIeHUs 3a/1a4.

[lepBass u BTOpas mpousBogHble GyHKIUU. OrnpeneneHre, TeOMETPUUYECKUNH U
(buznyecKuit CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTedbHOU K rpaduky QyHKIUU.

[TpousBoaHbie aneMeHTapHbIX QyHkuuid. [Ipon3BogHas CyMMBbl, TPOU3BEACHUS, YACTHOTO
Y KOMIO3UIUU (QYHKIUH.

5. MHokecTBa M JIOTHKA

MHOXxecTBO, Onepauu HajJ MHOKECTBAMH M UX cBoMcTBa. JluarpamMmsl Diinepa— Benna.

[IpuMeHeHrne TEeOpEeTHKO-MHOKECTBEHHOIO — ammapara JUisi  ONHMCAHMS — PEaIbHBIX
MPOIIECCOB U SIBJICHUH, TP PEILICHUH 3aJ1ay U3 IPYTHX YUeOHBIX TPEIMETOB.
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Omnpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHYECKOro  OOBEKTa,  CIE/ACTBUE,
JI0Ka3aTelIbCTBO, PABHOCWIBHBIC YPABHEHUS.

Harypanbuble u nensle uucna. IIpuMeHeHne NpPU3HAKOB AEIMMOCTH LENBIX YHUCEI,
HanOonpImi oouwii nenurensd (nanee — HOJ) n nHaumensiiee odmee kparnoe (nanee — HOK),
OCTaTKOB 110 MOZYJIIO, aliroputMa EBKIIMIA Ul pelieHus 3a/1a4 B LEJbIX YUCIIax.

Kommnekcuble uymcna. AnreOpavyeckas U TpPUTOHOMETpHUYecKas (OpPMBbI  3aIllucu
KOMIIJIEKCHOTO YHcia. Apru(MeTHdecKre orepalnny ¢ KOMIUIEKCHBIMH uuciamu. M3o00paxenue
KOMIUIEKCHBIX YHCEJ HAa KOOPAMHATHOM 1utockocTh. opmyna Myaspa.

KopHu n-oil creneHn 3 KOMIUIEKCHOTO 4ucia. [I[puMeHeHne KOMIIIEKCHBIX YMCEN AJIs
peueHus GPU3NIECKUX U FeOMETPUUECKUX 3a1au.

6. YpaBHeHUsI M HEpaBeHCTBa

Cucrema M COBOKYIIHOCTb YPaBHEHMM M HEPAaBEHCTB. PaBHOCWIBHBIE CHCTEMBI U
CUCTEMBbI-clieZIcTBHsI. PaBHOCHIIbHBIE HEPABEHCTBA.

O100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C IMOMOIIBIO TPUTOHOMETPUUECKOM
OKPY>KHOCTH. Pelenne TpuroHoMeTpu4eCcKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI pEIIEHHs TOKa3aTEeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PEIICHUS UPPALIMOHAIbHBIX HEPAaBEHCTB.

OcHOBHBIE ~ METOJBl  pEIIEHHS CUCTEM U COBOKYIHOCTEH  PAallMOHAJIBHBIX,
UpPpalMOHATIBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPAaBHEHHH.

YpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C ITApAMETPAMHU.

[TpuMmeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMATUYECKUX 3a1ad U
3ajjad W3 pa3IMYHBIX O0NacTeil HAyKHM M peallbHOW >KU3HH, HMHTEPIpPETaIHs MOTy4YEeHHBIX
pe3yJIbTaTOB.

7. @yHKUMH ¥ rpaduxku

I'padux xommozuiu QyHkimil. ['eomerprueckue o0pas3bl ypaBHEHU M HEPABEHCTB Ha
KOOPAWHATHOW MIOCKOCTH.

Tpuronomerpuueckue GyHKINHU, UX CBOICTBA U rpaUKH.

I'paduueckne MeTonpl pemIeHUs ypaBHEHH W HEpaBEHCTB. | paduueckue MeETOIbI
peuieHus 3a1ad ¢ napaMmeTpaMu.

Ucnonp3oBanue rpadukoB (GyHKIMA I HCCIECIOBAHUS IMPOIECCOB U 3aBUCUMOCTEH,
KOTOpPBIE BO3HUKAIOT MPH PEIICHUH 3a]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U pPealIbHON KHU3HH.

8. Hauvauia MaTeMaTH4eCKOI0 aHAJIN3a

[IpumeHnenne mNPOM3BOAHON K HCCIENOBAHWIO (YHKIMH HAa MOHOTOHHOCTh U
9KCTPEMYMBI.

Haxoxnenue HaubonplIero M HAaMMEHbBILETO 3HAUYEHUM HENpepbhlBHOW (QYyHKIMM Ha
OTpE3KE.

[IpumeHeHne NPOU3BOAHON JUIsI HAXOXKJIEHUS HAWIY4IIEero pPElIeHHUs B IPUKIATHBIX
3ajjayax, A ONpEJeNeHHs CKOpPOCTH M YCKOpPEHMs IIpolecca, 3aJaHHOro (opMmysaod HiIu
rpadukxom.

ITepBooOpazHasi, OCHOBHOE CBOWCTBO NepBOooOpasHbIX. [lepBooOpa3Hble 31eMeHTapHBIX
¢bynkuuii. [IpaBuia HaxoXeHUs IEPBOOOPA3HBIX.

Hurerpai. I'eomeTpuyeckuil CMbICI UHTETpasIa. BeruKciieHne ONpeAesIEHHOrO UHTErpaia
o ¢popmyie Herorona—JleitOHuIia.

[Ipumenenne wuHTErpana Uid HAaXOXKJIEHHUS IUIOMAAeH IJIOCKUX GUryp u o0bEMOB
TrE€OMETPUYECKUX TEIL.
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[Ipumeps! pemennit quddepeHnranbHbIX ypaBHeHHNA. MaTeMaTuueckoe MOIeIMPOBaHUe
peanbHBIX MPOIIECCOB C MOMOIIBI0 U] PepeHInaTbHBIX YPaBHEHUH.
9. IIpsiMble H IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE IOHATHSA cTepeoMeTpun. Touka, mpsiMasi, IIIOCKOCTh, IPOCTpaHCcTBO. [loHsATHE
00 aKCMOMAaTHYECKOM TIOCTPOCHUH CTEPEOMETPHU: AKCHOMBI CTEPEOMETPUU H CIISIICTBHS U3 HUX.

B3anMHOe pacnonokeHue NpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIUECS, TapAJIICIIbHbIE U
cKpeluBatonuecs npsamsele. [Ipu3zHaku ckpenmBatonxcs npsMeix. [lapaninenbHoOCTh NpSIMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MApAJUIEIbHBIE NPSIMbIE B IPOCTPAHCTBE, MAPaJLIEIbHOCTh TPEX
NPSAMBIX, IAPALICIBHOCTh NPAMOW W IUIOCKOCTH. [lapamiensHOE MW LEHTpalbHOE
IIPOEKTUPOBaHuE, n3o0paxkeHue Guryp. OCHOBHBIE CBOMCTBA MapajIeIbHOTO MPOEKTUPOBAHUS.
N3o06paxenue ¢puryp B napauieJbHOW NPOEKUUHU. YTIIbl C COHANPaBIEHHBIMUA CTOPOHAMHU, YTOJI
MEXJy IPSAMBIMU B IpocTpaHCTBE. llapamienpHOCTh MJIOCKOCTEH: NapajulelbHbIE IUIOCKOCTH,
CBOICTBA MapaieNnbHbIX MIocKocTel. [Ipocreiinme npocTpaHCTBEHHBIE (PUTYpBI HAa TNIOCKOCTHU:
TETpadp, NapajuIeIeIuIEe], TOCTPOSHUE CEUCHU.

[lepneHOUKYJIAPHOCTE NPAMOM M IUIOCKOCTH: IEPHEHIUKYJISIPHBIE MpsMbIE B
IIPOCTPAHCTBE, MpsAMBIE NapauleIbHbIE M IEPHEHIUKYJAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNECHIUKYJIAPHOCTH TIPAMOM M IUIOCKOCTH, TEOpeMa O MPAMON MEPHEHIUKYISIPHOU
IUIOCKOCTH. OpTOroHanbHOE NPOEKTUpOBaHuE. [lepneHnuKyIsIp U HAKIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TUIOCKOCTH, PACCTOSHUE OT MPSIMOM JI0 MIIOCKOCTH, MPOEKLUs (GUTyphl HA MIOCKOCTb.
[lepneHIUKYISIPHOCTD TUIOCKOCTEW: PU3HAK NMEPIEHANKYIISIPHOCTH ABYX IIocKocTel. Teopema
0 TPEX NEPIEHAUKYIIApax.

Yrisl B INPOCTPAHCTBE: YoM MEXKIYy INPSIMOM M IUIOCKOCTBIO, JBYIPAaHHBIA yTIOJ,
JMHEWHBIN Yrojl ABYTPAaHHOTO yria. TpEéXrpaHHbIM U MHOrorpaHHble yribl. CBONCTBA IUIOCKUX
YIJI0OB MHOTOrpaHHOro yryia. CBOHCTBA IUIOCKMX M JBYTPaHHBIX YIVIOB TPEXIPAHHOIO YIJa.
Teopembl KOCUHYCOB M CHHYCOB JUIsl TPEXTPAHHOTO YIJIA.

10. MHOrOrpaHHMKH

Buasl MHOTOrpaHHHMKOB, pa3BEPTKAa MHOrorpaHHuka. lIpusma: n-yrosbHas mpusma,
npsiMasi 1 HaKJIOHHAsl TPU3MbI, OOKOBasl U MOJIHASL TOBEPXHOCTh PU3MBI.

[Tapaynnenenunen, npsAMOYTOJIbHBIA NapaJUICIEUNE] U €ro cBoiicTBa. KpaTuaiimme mytu
Ha MOBEPXHOCTH MHOTOTrpaHHuKa. Teopema Ounepa. IIpoctpancTBennas teopema Iludaropa.
[Mupamuna: n-yronbpHas nupamMujaa, NpaBuiIbHAas U yceu€HHas nupamuabl. CBoiicTBa pébep u
OOKOBBIX IpaHel MpaBUWIbLHON NMUpaMubl. [IpaBruIbHBIE MHOTOTPAHHUKU: MTPaBUIIbHAS MPU3Ma U
IpaBWIbHAs NUpaMUJa, MpaBWIbHAs TPEYroyibHAs MUpaMHJa M MPaBUWIBHBIA TeTpasap, KyoO.
IIpencraBnenne o NpaBUIbHBIX MHOIOIPAaHHUKAX: OKTA3p, AOACKAdAP U UKOCAdP.

Brruucienue 31eMeHTOB MHOTOTPAHHUKOB: pEéOpa, AuaroHanu, yrisl. [lnomans 60KoBoi
IIOBEPXHOCTU M TIOJIHOM IIOBEPXHOCTH IPSAMOM IPHU3MBI, IUIOLIAJb OCHOBAaHUM, TEOpEMa O
OOKOBOM TOBEPXHOCTH MPSIMOM Tpu3MbI. [Lmomians OOKOBOW MOBEPXHOCTH W TOBEPXHOCTH
IIPaBWJIBHOM NMUpaMU/IbI, TEOPEMA O IUIOLAAN YCEUEHHOM MUPaMUIbI.

CuMMeTpHst B NPOCTPAHCTBE. DJIEMEHTHl CUMMETPUHM IIPABWIBHBIX MHOTOI'PDAaHHHUKOB.
CuMMeTpusi B TpaBWIBHOM MHOTOTPAaHHUKE: CHMMETPHs MapajuleleNuIena, CHUMMETPHs
IIPABWIBHBIX IIPU3M, CHMMETPHSI IPABUIbHON TUPAMHUIBL.

11. BeKTOpBI M KOOPAUHATHI B IPOCTPAHCTBE

[TonsiTHA: BEKTOp B NPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPbl KOJUIMHEAPHbIE, COHAINPABJICHHBIE U IPOTHUBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI.
PaBeHcTBO BEkTOpOB. JIeHCTBUS C BEKTOpaMH: CIIO)KEHHE W BBIUUTAHUE BEKTOPOB, CyMMa

33



HECKOJIbKMX BEKTOPOB, YMHOXXEHME BEKTOpa Ha uuciio. (CBOHCTBA CIIOKEHUS BEKTOPOB.
CpolicTBa yMHOXEHHMs BeKkTopa Ha uucio. [loHsTHe KomIulaHapHble BeKTOpbl. [Ipu3Hak
KOMIUTaHapHOCTU TpEX BeKTOpoB. IIpaBuio napamienenunena. Teopema o pas3ioxKeHUN BEKTOpa
o TpéM HEKOMILIaHApHBIM BeKTopaM. lIpsMoyrosbHas cuctemMa KOOpJIMHAT B MPOCTPAHCTBE.
Koopaunarsl Bektopa. CBsA3b MeX1y KOOpAMHATaMU BEKTOpAa U KOOpAMHATAMM TOYEK. YTOJI
Mex 1y Bekropamu. CKansipHOE POU3BEICHIE BEKTOPOB.

12. Tena Bpauenust

[TonsiTusa: UMIMHApPUYECKas TOBEPXHOCTb, KOHUYECKas IMOBEPXHOCTh, cepuueckas
MOBEPXHOCTh, 00pasyroIue MoBepXHOCTeW. Tena BpameHHWs: HWIMHAP, KOHYC, YCEUEHHBIN
KOHYC, cepa, map. Bzaumnoe pacrnonoxeHnue cdepsl U INIOCKOCTH, KacaTelbHasl MIIOCKOCTh K
cdepe. M306paxeHue Ten BpalleHHUs Ha III0CKOCTH. Pa3BépTka nunuuapa u konyca. CummeTpus
cdepsl 1 mapa.

O6béM. OcHoBHBIE cBOMCTBa 00BEMOB Ten. Teopema 00 00BEME NPSIMOYTOJIBHOTO
napajenenunesa U cieiactsus u3 He€. OObEM mpsMON M HAKJIOHHOW NPU3MBI, LWIMHApA,
nupamuibl ¥ KoHyca. OObEM 11apa U apoBOro CETMEHTA.

KomOuHanuu Ten BpalleHHss M MHOTOTpaHHUKOB. [Ipu3ma, BhnucaHHas B IIMJIMHID,
onucaHHas okojo muiuHapa. [lepeceyenue cdepsl u mapa ¢ miockoctbro. Kacanue mapa u
cdepsl I10cKocThI0. [IoHsATHE MHOTOrpaHHUKA, OIIMCAHHOTO OKOJIO cepbl, chepbl, BIUCAHHOI B
MHOT'OTPaHHMK WJIN TEJIO BPALICHMUSL.

[Inomans moBepXHOCTH LMIIMHApPA, KOHYca, IUlomaas chepbl u e€ yacteid. [logobue B
npoctpadctBe. OTHomeHHe o00BEMOB, IUIOMAAEH MOBEpXHOCTEH MOAOOHBIX  (uUryp.
[IpeoOpa3oBanue momodusi, romoreTus. PemieHue 3amad Ha IUIOCKOCTH C MCIOJIb30BaHHUEM
CTEpPEOMETPUUECKUX METOJIOB.

[locTpoenne cedyeHHii MHOTOTPAaHHMKOB W TeJl BpAlllEHUS: CEUEHUs IWINHApA
(mapannenbHO M NEPHEHIUKYJSIPHO OCH), CEYEHUs KOHyca (MapajuieIbHOE OCHOBAaHHUIO MU
IIPOXOJAIIEE Yepe3 BEPILIMHY), CEUEHHUS I1apa, METOAbI IOCTPOEHUSl CEYEHUH: METOJ CJEJNOB,
METO]l BHyTPEHHETO MPOEKTUPOBAHUS, METO NIEPEHOCA CEKYIIEN TNIOCKOCTH.

13. BekTOpBHI M KOOPAUHATHI B IPOCTPAHCTBE

BexkTops! B ipocTpanctBe. Onepannu Haj BEKTopaMu. BeKTOpHOE yMHOXEHHE BEKTOPOB.

CpolicTBa BekTOpHOro yMmHOXeHHs. [IpsimoyronbHas cucremMa KOOpPAMHAT B
IIPOCTPAHCTBE.

Koopaunater BekTopa. Pasznoxenue BekTopa mo 0asucy. KoopanHaTHO-BEKTOPHBIN
METO/]I IPU PEIIEHUU T€OMETPUUYECKUX 3a/1a4.

14. /IBu:keHUs1 B IPOCTPAHCTBE

JBwxenus mpoctpancTBa. OtoOpaxkenus. J[BwkeHus u paBeHCTBO (uryp. OOmme
CBOMCTBA JBW)KCHMU. BuIbl ABMKEHUH: MapajuleNbHBIA IMEPEHOC, LEHTPAJIbHAs CUMMETpPHS,
3epKajibHasi CHMMETpUs, IIOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust nonodus. IIpsmas u cdepa
Ditnepa.
15. I'pad, cBsi3ublii rpad, nyTu B rpade:

[ukns! v nenu. CreneHp (BaJIeHTHOCTD) BepLIMHBL. ['padbl Ha miiockocTu. JlepeBbs.

CryyaiiHbple SKCIEPUMEHTH! (OIBITHI) U Cly4yailHble COOBITUS. DJIEMEHTapHbIE COOBITHS
(ucxozpl). BeposiTHOCTh ciy4aifiHOro COOBITHS. BIM30CTH YacTOTBI M BEPOSITHOCTU COOBITHH.
Ciy4aiiHble ONBITHI ¢ PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omnepanyu Ha/l COOBITUSIMU: NIepecedeHue, 00beIMHEHHE, TIPOTUBOMOI0XKHbIE COOBITHUSI.

Juarpammsl Diinepa. @opmyra CI0KEHUS BEPOATHOCTEN.
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YcnoBHas BEpOSTHOCTb. Y MHOKEHHUE BEPOSATHOCTEN. JlepeBO ciyyailHOro SKCIIEPUMEHTA.

dopmyna noaHoU BepostHocTH. Dopmyna baiieca. HezaBucumbie coOBITHS.

bunapHblli  cimyuyaliHbli  ONBIT  (MCHBITAHUE), Yycnex M Heydada. HesaBucumble
ucnelTanus.Cepusi He3aBUCUMBIX UCIIBITAHUH 110 nepBoro ycrnexa. IlepecranoBku u (akropuar.
Yucno couerannii. Tpeyronbuuk [lackans. @opmyna 6unoma HeroToHa.

Cepust He3aBucuUMBIX ucnbelTaHudl bepHymm. CnyuailiHplii BBIOOp M3 KOHEYHOM
COBOKYITHOCTH.

CnyuaiiHas BenuuuHa. PacrnipeneneHue BeposTHocTel. [luarpamma pacnpeneneHus.
Onepauuu Haj ciaydyallHBIMU BeJIWYMHaMM. buHapHas ciydaiiHas BenuuuHa. [lpumepsl
pacnpeziesieHui, B TOM YHCJie TeOMEeTpHIecKoe U OMHOMHAIIBHOE.

CoBMecTHOE pacmpeenieHue JBYX CilydalHbIX BenudyuH. HeszaBucumeble ciydaifHbIe
BEJINYUHBI.

Marematuyeckoe OXHJIaHUE CclydyailHOM BenuuuHbl (pacnpezaenenusi). [Ipumepst
MPUMEHEHUS MaTeMaTH4YecKoro OXuAaHug (cTpaxoBaHHe, JoTepes). MaTemaruyeckoe
OXKHMJIaHWe OWHAPHOW CIydYyallHON BEIMYMHBI. MaTeMaTHYeCKOE OXKHJAHUE CYMMBI CIydYalHBIX
BETMYMH. MaTeMaTnyeckoe 0KuJaHNue TeOMETPUIECKOT0 U OMHOMHUAIBHOTO PaCIIpeIeTICHH.

Jucnepcuss W CTaHIApTHOE OTKJIOHEHHE CIy4yallHOW BeNWYHUHBI (pachpeeieHus).
Jucnepcusi OuHapHOW cilydyaifHOM BeJMYMHBL. MaremaTuyeckoe OXKHJaHHE IMPOU3BEICHUS U
JUCIIEPCHS] CYMMBI HE3aBUCHUMBIX CIy4YalHbIX BETWYMH. Jlucnepcust U CTaHAapTHOE OTKIOHEHUE
OMHOMHMANBHOTO pacnpeaeneHus. Jlucrnepcuss U CTaHJAPTHOE OTKIOHEHHWE T'€OMETPHUYECKOTrO
pacrpeneneHus.

HepasenctBo YeObrmuéBa. Teopema UeOwpiméBa. Teopema bepHymmu. 3akoH OonbImx
yucen. BpiOopounblii MeTox uccrnenoBanuil. Buibopounsle xapakTepucTuku. OlLeHHBaHUE
BEPOSTHOCTH COOBITHS 1O BEIOOPOUYHBIM NaHHBIM. [IpoBepka MpoCTEHIINX THUIOTE3 ¢ TOMOIIBIO
U3YYEHHBIX paclpeieeHu.

HenpepsiBHble citydaitHble BenuuuHbl. [Ipumepsl. DyHKIMA IUIOTHOCTH BEPOSTHOCTH
pacnpezneneHus. PaBHOMEpHOE paclpeleleHue M €ro CBOMCTBA. 3ajaud, NPHUBOJALIME K
MOKAa3aTeIbHOMY pacIpe/lelieHnIo. 3ajaud, MPHUBOJAIIME K HOPMAaJIbHOMY pAaCIpeNeIeHHUIO.
@OyHKIMS TUIOTHOCTH BEPOSATHOCTH MOKA3aTeIbHOTO paclpeneneHus, (QpyHKIUsS IUIOTHOCTH
BEPOSTHOCTH HOpMaJbHOro pacnpeaeneHus. OyHKIUS IUIOTHOCTH U CBOICTBA HOPMAaJILHOTO
pacrpeneneHus.

[TocnenoBaTrenbHOCTh OAMHOYHBIX HE3aBHCUMBIX COOBITUH. 3ajauu, NPUBOAAIIUE K
pacupenenennro Ilyaccona.

KoBapuanus nByx ciuy4aitHeix BennuuH. KoadduimeHT IuHEHHON KOPPEeIsIUU.
CoBMecTHBIC HAOIOACHHS IBYX BelIHYUH. BeiOopounsiii koddduimeHT xkoppemsnuu. Pazmuane
MEX]y JIMHEHHON CBSI3bI0 M MPUYMHHO-CIICICTBEHHOM CBs3bl0. JIMHEHHasi perpeccus, METO.
HAaUMEHBIINUX KBaJPaTOB.

B (emepasbHBIX M perHOHANBHBIX MPOLEAYpaX OICHKH KauecTBa 0Opa3oBaHUs
UCIIONb3yeTCs TMepedeHb (KoauduKaTop) paclpeieleHHBIX [0 KilaccaM IPOBEPSEMBIX
TpeOOBaHUN K pe3yiabTaraM OCBOCHHMS OCHOBHOW 00pa3oBaTeIbHOM MPOTpaMMbl CpPEIHErO
o0rmiero 06pazoBaHUs U AIEMEHTOB CO/IEP)KaHUS M0 MaTeMaTHKe.

[IpoBepsiemMbie TpeOOBaHMSI K pe3yabTaTaM OCBOCHHUS OCHOBHOHM 00pa3oBaTeiabHOM
nporpammsl (10 kmacc)

Kon IIpoBepsiemble peMETHBIE PE3YJIBTaThl OCBOCHUSI OCHOBHOMU
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IIPOBEPSIEMOTO
pe3ynbrara

o0pa3oBaTeIbHON POTPaMMBI CPETHETO 00IIero 00pa3oBAHHMS

1

Yucna ¥ BEIYUCICHUS

1.1

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

1.2

BomonHaTe  apudmeTHuecKue — Omepalud ¢ palUOHAJIBHBIMH U
JNeHCTBUTETLHBIMU YU CIIAMHU

1.3

Boinonusate  npuOIMKEHHBIE  BBIYMCIICHMS,  HCHOJB3YyS — IpaBUiia
OKpYTJICHUS, AeTaTh IPUKUIKY U OLIEHKY Pe3yJIbTara BHIYMCICHUI

1.4

OnepupoBarh NOHATHUSAMHU: CTENEHb C LEIBIM IOKAa3aTesleM, CTaHJapTHas
dopma 3ammcu JEHCTBUTENHFHOTO YHCIa, KOPEHb HATypajbHOH CTENeHHU;
HCMOJIb30BaTh MOAXOAALIYI0 (hopMy 3amucH JeHCTBUTENBHBIX YUCEN JJIs
pelIeHus IPaKTUYECKUX 3a/1a4 U NIPEACTaBICHUS JaHHBIX

1.5

OnepupoBarh MOHATUSMHU: 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 npeobpazoBaHusl TPUTOHOMETPUYECKUX BBIPAXKEHUH U peniaTh
TPUTOHOMETPUUYECKHUE YPABHEHHUS

23

BeimonusaTe npeoOpa3oBaHus ENbIX, PAIHOHAIBHBIX U UPPALMOHAIBHBIX
BBIDOKCHUM U pPEIIaTh OCHOBHBIE THUIIBI IEJBIX, pPAlMOHAJIbHBIX U
HMPPALMOHAIIBHBIX YPAaBHEHUN U HEPABEHCTB

24

IIpuMeHATh ypaBHEHHMS M HEPABEHCTBA Ul PELICHHUS MaTreMaTH4eCKuX
3a7a4 U 3aja4 U3 pa3sInyHbIX 00JIacTel HayKH U peasbHOM KU3HU

2.5

MOI[CJ'II/IpOBaTB pCajibHBIC CUTyallUM Ha SA3BIKE anre6pLI, COCTaBJIATH
BBIPAXKCHUA, YPABHCHUA, HCPABCHCTBA IO YCJIOBHUIO 3aJa4u, HCCJIICIOBATH
MOCTPOCHHBIC MOACIIN C NUCIIOJIb30BAHUCM allllapara anre6pbl

@OyHKIMK U TpauKH

3.1

OmnepupoBarh NOHATHAMU: (PyHKIMS, CIOCOOBI 3a/1aHUs (PYHKIIUH, 001aCTh
OlpeneNeHus] U MHOXKECTBO 3HaueHW QyHKuuu, rpagux ¢GyHKIUH,
B3aMMHO OOpaTHbIE (PYHKIIUH

3.2

OnepupoBaTh TOHATUSMU: YETHOCTh M HEYETHOCTh (YHKIUU, HYIU
(YHKIMH, TPOMEXKYTKH 3HAKOTIOCTOSIHCTBA

3.3

Hcnonb3oBarh rpaduku GYHKIIUN 1)1 PEIICHUST ypaBHEHUI
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CtpouTs U UuTaTh rpaQ KU JUHEHHON QPYHKINHU, KBAAPATHUHON QyHKIINH,
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CTETIEHHOH (YHKITHH C IeTTBIM TI0Ka3aTesieM

3.5

Ucnonp3oBare rpaduky (QyHKOUN I HCCIIEIOBAHUS TPOIECCOB U
3aBHUCHMOCTEH TpU PEIIeHUU 3a7ady U3 APYTUX Y4eOHBIX HPEIMETOB U
peampHOM  KM3HMU, BbIpaXarhb (GoOpMyJaMyd  3aBUCHMOCTH  MEXKIY
BEJIMYMHAMU

Hagana maremMaTH4ecKoro aHaiamsa

4.1

OHCpHpOBaTB NOHATHUAMU:. ITOCJICAOBATCIIBHOCTD, apI/I(l)MeTI/I‘-IeCKaSI )41
reoMeTpHUecKas MPOrPeCCUu

4.2

OmnepupoBarh MOHATUSAMH: OECKOHCYHO YOBIBAIOIIas TE€OMETPHUYCCKAs
mporpeccus, CymMma  OECKOHEYHO  YOBIBAIONIEH  TeOMEeTpUYEeCKOU
pOrpecCHu

4.3

321,[[8.B8.TB MMOCJICAOBATCIIBHOCTHU PA3JIMYHBIMHA crocobaMu

44

Hcnonp30BaTe CBOKCTBA MOCJEAOBATENIBHOCTEW W MPOIPECCUU IS
pELIeHMS peabHbIX 3a/1a4 MPUKIIAJHOTO Xapakrepa

MHuoskecTBa U JIOTUKa

5.1

OHepI/IpOBaTL MOHATHUAMU: MHOKCCTBO, OIICpallvii HaZl MHOXKCCTBaAaMU

52

Hcnonp30BaTh  TEOPETHUKO-MHOKECTBEHHBIM — anmapar JJIsd  ONHCaHUsA
peasbHBIX MPOLIECCOB U SBJICHUH, IPU PELICHUHN 3aj1a4 U3 JPYTUX y4eOHbIX
IIPEIMETOB

53

OHCpI/IpOBaTB IIOHATHUAMU OIMpECACICHUC, TEOpEMA, CJIICOCTBHUC,
J0Ka3arCiIbCTBO

Teopust BEPOSITHOCTEN U CTATUCTUKA

6.1

Uurarh ¥ CTPOUTH TAOIUIIBI M TUATPAMMBI

6.2

OnepupoBarh  MOHATHSMH:  CpefHee  apudMeThdyeckoe, MeAHaHa,
HauOoJbIlIee, HAMMEHbIIIEEe 3HAYEHUE, Pa3Max MAacCHBA YMCIOBBIX JaHHBIX

6.3

OnepupoBarh MOHATUAMU: CIYYalHBIA SKCTIEPUMEHT (OIBIT) U Cly4yailHOe
cOOBITHE, 3JEMEHTApHOE COObITHE (PIEMEHTApHBIM HCXOJ) CiIy4yailHOTO
OIBITA; HAXOAUTh BEPOATHOCTH B OIBITaX C PAaBHOBO3MOXKHBIMHU
CﬂyqaﬁHBIMI/I CO6BITI/I$[MI/I, HaxXOqUuTb U CpaBHHUBATb BCPOATHOCTHU CcOOBITHH
B U3YUYCHHBIX CITy4aliHbIX HKCIIEPUMEHTaX

6.4

Haxomute u ¢QopmynupoBaTh COOBITHSA: TepeceueHre M OOBEIUHEHHE
JTAHHBIX COOBITHUH, COOBITHE, TPOTHUBOMIOJIOXKHOE JaHHOMY COOBITHIO;
MOJb30BaThC  JAMarpaMMmaMu  Diijgepa U (QopMylnoll  ClOXeHHUs
BEPOSATHOCTEH NP PELICHUH 3a/1a4

6.5

OHCpI/IpOBaTB INOHATHUAMM YyCJI0BHasA BEPOATHOCTD, HE3aBHCUMBIC
COGBITI/IH; Haxo4UuTb BCPOATHOCTHU C IMNOMOIIBIO IIpaBHJIa YMHOKCHUSA, C
IIOMOIIBIO ACpPEBA CJ'Iy‘IﬂfIHOI‘O OIIbITa

6.6

HpI/IMeHHTb KOM6I/IHaT0pHOG MMpaBUJIO YMHOXCHHA IIpU PCIICHUUN 3aaa4
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6.7

OnepupoBarh MOHATUSMU: UCHBITAHUE, HE3aBUCUMbIE UCIBITAHUS, CEpUs
UCTIBITAaHUH, yCIIeX M HEy/lada; HaXOJUTh BEPOSATHOCTU COOBITHI B cepuu
HE3aBHUCHUMBIX HCIIBITAHUN O IEPBOTO YCIEXa, HAaXOAWTh BEPOSITHOCTH
COOBITUI B cepHUU UCTIBITaHUN bepHymnnu

6.8

OnepupoBarh IOHATUSAMHU:  Clly4aiiHas BEIMYMHA, PpaCIpEleICHUE
BEPOSATHOCTEH, AUarpaMma pacipeaeseHus

I'eomerpus

7.1

OnepupoBaTh NOHATUAMU: TOUKA, PSMas, INTOCKOCTh

7.2

HpI/IMeHHTI) AKCHUOMBI CTCPEOMETPUN U CIICACTBUA M3 HUX IIPHU PCIICHHUUN
IrCOMCTPHUYCCKUX 3aaaqd

7.3

OHCpHpOBaTB MOHATHAMU: MaApaJUICIBbHOCTE W HNCPHCHAUKYIAPHOCTH
MIpsAMBIX U IUIOCKOCTEH

7.4

KnaccugunupoBars B3aMMHOE DPACHOJIOKEHUE MPSAMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE

7.5

OnepupoBarh MOHATHAMH: JABYI'PAaHHBIM Yroi, rpaHd JABYTPaHHOIO YIUa,
peOpo IBYrpaHHOIO yIya, JUHEWHBIA yrojl ABYI'PaHHOTO YIVa, IpagycHas
Mepa JBYTPaHHOTO yIvia

7.6

OHepI/IpOBaTL IMOHATHUAMU: MHOT'OI'PpaHHUK, BBIHYKHBIﬁ u HeBBIHYKHBIﬁ
MHOT'OI'paHHHK, 3JICMCHTBI MHOTOI'PaHHUKA, HpaBHJ’ILHHfI MHOT'OI'PpaHHHUK

7.7

Pacno3HaBatb OCHOBHEBIE BUJbI MHOI'OTpaHHHUKOB (HI/IpaMI/I[[a, npusma,
MIPSIMOYTOJIBHBIN Mapajuiesienurien, Kyo)

7.8

KJ'IaCCI/I(i)I/II_II/IpOBaTB MHOT'OT'paHHUKH, BBI6I/IpaH OCHOBAHMUA JIA
Knaccmbm(aupm (BBIHyKJIBIC M HCBBIITYKJIBIC MHOTOI'PaHHUKH, ITPABUJILHBIC
MHOI'OI'PaHHHKH, IIPAMBIC U HAKIIOHHBIC IIPU3MBI, napannenem/meubl)

7.9

OHepI/IpOBaTB MOHATHAMU: CCKYIIAA IINIOCKOCTh, CCHCHNUE MHOTOI'PaHHUKOB

7.10

OOBSACHATH MPUHIIUITBI TOCTPOCHUSI CEUCHHI MHOTOTPAHHUKOB, HCIIONIb3YS
METOJ], CJIEIOB

7.11

CTpOI/ITB CCUCHUA MHOT'OIPaHHHUKOB MCETOAOM  CJICAOB, BBIIIOJIHATDH
(BBIHOCHBIE) IUIOCKUE YEPTEXH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYp:
BU/JI CBEPXY, COOKY, CHU3Y

7.12

Pemars 3aa4il Ha HaAXOXIACHUC TCOMCTPHUYCCKHX BCJIIMYHUH I10 06pa311aM
Wi aJroputMaM, MNPUMCHAA HU3BCCTHBIC AHAJIMTUYCCKUC MCETOAbI IIpU
pe€lICHUK  CTaHAAPTHBIX  MAaTrCMaTrWYCCKUX 3aJa4 Ha  BBIYHCICHHUC
paCCTO}IHI/Iﬁ MCXKAY ABYMSA TOYKAMH, OT TOYKHU OO HpSIMOﬁ, OT TOYKH A0
IIIOCKOCTH, MEXKAY CKPCHIUBAIOIIUMUCSA MIPAMBIMU

7.13

Pemarp 3amaun Ha HaXOXKIEHHE TEOMETPHUYECKUX BEIMYMH IO oOpaslamM
WM aJNropuTMaMm, NpPHUMEHsSsi HU3BECTHbIE AHAIMTUYECKHE METOJbl MpH
pELICHUHN CTaHAAPTHBIX MATEMAaTUYECKUX 3a/lad Ha BBIUYUCICHHUE YIJIOB
MEXIYy CKPEIIMBAIOUUMUCA MNPSIMBIMHU, MEXKIY NPSIMOM M IUIOCKOCTBIO,
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MCXKAY IIIOCKOCTAMU, ABYT'PAHHBIX YIJTIOB

Breruucisate 00beMBbI B TUIOIIAIM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupaMua) ¢ MpUMEHEHHeM (HOpMyJ, BBIYHCISATH COOTHOIICHHS MEXKIY
TJIOMIA MU TTIOBEPXHOCTEH, 00beMaMHu MO00HBIX MHOTOTPAaHHHUKOB

7.15

OnepupoBarhk NOHATHAMHU: CUMMETPUS B INPOCTPAHCTBE, LIEHTP, OCh H
IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U IIIOCKOCTh CUMMETPHUH (PUTYPBI

7.16

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

7.17

[TpumMeHsaTh TeoMeTpHUecKrue (aKThl JUISI PEIICHHS CTEPEOMETPUUYECKUX
3a1a4, IPEANoNIaraloliuX HECKOIbKO IIAroB pELICHUSA, €CIU YCIOBUSA
NPUMEHEHHUS 33J]aHbl B ABHOH (popme

[IpuMeHATs mpoCTEHIIME MHPOrpaMMHBIE CpPEACTBA M DIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPH PEIICHUN CTEPEOMETPUUECKUX 3a/1a4

7.19

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

7.20

[IpuMeHATh MOMy4YEHHBIE 3HAaHMS HA NPAKTUKE: aHAJIM3UPOBATh peajbHbIC
CUTYallUU U IPUMEHATH U3YYCHHBIC IIOHATHS B IIPOLIECCE ITIOUCKA PELLEHUs
MareMaTH4ecku chopMyaupoBaHHON MPoOIEMbl, MOJIEIMPOBATH peabHbIE
CUTyallUH Ha A3BIKEC I'€OMETPHUU, UCCIENOBAaTh IIOCTPOEHHBIE MOIEIU C
HCIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpEM, anmapara ajareopsl,
pemiarb ~ NpPaKTUYECKUE  3a7add,  CBSA3aHHBIE C  HAXOXKICHUEM
reOMETPUYECKUX BETUINH

[TpoBepsiembie aneMeHThI conepskanus (10 kiacc)

Kon

[IpoBepsiemMblil 3IEMEHT COAEPHKAHUS

Yucina U BEIYMCIIEHUSA

1.1

Panmonanehpie uucna. OOBIKHOBEHHbIE M JECATHUYHBIE JPOOM, IPOLEHTHI,
OECKOHEUHbIE MepuofuuecKue JApodu. Apudmernueckue omnepauud ¢
palMOHANBHBIMU ~ YHUCIIAMH,  MpeoOpa3oBaHUS  YWCIIOBBIX  BBIPAKCHUH.
IIpumenenne npoOell M NPOLEHTOB Ul pelIeHHs MNPUKIAJHBIX 3a1ad U3
Pa3IMYHBIX OTpacied 3HAHUM U peasbHOM KU3HU

1.2

JlelicTBUTENbHBIE  4HCJa. PanuoHalmbHBIE W UPpPALMOHAJBHBIE  YHUCIA.
ApudmeTrueckre onepanuu ¢ ACUCTBUTENbHBIMU uuciaaMu. [lpuGnuxeHHbIE
BBIYMCIICHHUS], IPaBUJIa OKPYITIEHUS, IPUKUKA U OLICHKA PE3YJIbTaTa BEIYUCICHUN

1.3

Crenens ¢ nensiM nokasareneM. CrangaprHas (opma 3aluc JIeHCTBUTEIBHOIO
yucia. Vicnonb3oBaHue MOAXoAsIei GOpMBI 3aMKUCH 1EHCTBUTEIbHBIX YUCET JUIS
pelIeHUs MPAKTUUECKUX 3a]a4y U MPEICTaBICHUS TaHHBIX

1.4

ApudmeTtnueckuii KOPEHb HaTypaJbHOMI CTEIICHHU. HelictBus c
apu(pMeTHYECKUMH KOPHSAMH HaTypajbHOM cTEeNeHN
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CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,

1.5
apKTAaHI€HC YMCJIOBOTO apryMeHTa
2 VYpaBHEHMSI U HEPABEHCTBA
2.1 ToxecTBa U TOXKIECTBEHHBIE IPE0OPa30BaHUSA
29 ITpeoOpaszoBanue TPUTOHOMETPHUUECKUX BBIPAKCHUI. OcHoBHbIE
' TPUTOHOMETpUYECKHE (POPMYIIbI
23 VYpaBHeHMe, KOpeHb ypaBHeHHsA. HepaBeHCTBO, pelneHue HepaBeHCTBa. Meton
’ HUHTEPBAIOB
24 Pemenue nensix U qpoOHO-palliOHANIBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 Pemenune nppanoOHaIbHBIX YPABHEHUN U HEPABEHCTB
2.6 Perienne TpUroHoMeTpUYECKUX ypaBHEHHM
27 [IpumeHeHre ypaBHEHHUH W HEPAaBEHCTB K PEUICHUIO MareMaTHMYeCKHX 3ajad U
' 3aj71a4 U3 pa3InYHbIX 00JIaCTe! HAYKH U pPeaIbHOM KU3HU
3 OyHKIMH U TpaduKH
31 @Oynkiys, crnocoOsl 3aganusa GyHKuun. 'papuk QyHxmumn. Bzaumuo obparHbie
’ byHKIIUN
39 OOnacTh ompenesNeHuss U MHOXKECTBO 3HaueHMH ¢yHkimu. Hymu QyHkimm.
’ [TpomeKyTKH 3HAKOTTOCTOSTHCTBA. YeTHBIE U HeueTHbIe (PyHKIIMU
33 Crenennas (yHKIMs C HaTypaJbHBIM M IIENBIM TOKa3areieMm. Ee cBoiicTBa m
' rpaduk. CBoHCTBa U TpaMK KOPHS N-0Oi CTETIEHU
34 Tpuronomerpuueckass  OKPYKHOCTb,  ONpPEIEIEHHE  TPUTOHOMETPUUYECKHUX
’ (YHKIMI YUCIOBOTO apryMeHTa
4 Hauvana maremarndyeckoro aHaimsa
41 ITocnenoBareqbHOCTH, CIOCOOBI 3aJaHMs IOCIEA0BaTeNbHOCTENH. MOHOTOHHBIE
' IIOCJIE0BATEILHOCTH
Apudmernueckas M reoMeTpuuecKas IMporpeccud. beckoHeuHO yObIBaromias
49 reoMmerpuueckas mnporpeccus. Cymma 6€CKOHEUHO yOBIBAIOIIEH reoMeTpru4ecKoi
' nporpeccun. dopmyia CIOKHBIX MPOLEHTOB. Vcnonb3oBaHue Nporpeccuu s
pELIEHNs PeANIbHBIX 3aJa4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JIOTHKa
MHoxecTBO, omepanuu HaJl MHOXecTBamH. Jluarpammsl Olinepa - BenHna.
5.1 [IpuMmeHeHrne TeOpeTHKO-MHOKECTBEHHOI'O arnapara JJs ONHCaHUs pPeaslbHBIX
IIPOLIECCOB U SBJICHUH, PU PEILIEHUH 3a]a4 U3 IPyTUX yueOHbIX IPeIMETOB
5.2 Omnpenenenne, TeopeMa, CIEICTBUE, 1OKa3aTEIbCTBO
6 Teopust BEpoSATHOCTEN U CTaTUCTUKA
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6.1

[IpencraBnenre nOaHHBIX € TIOMOUIbI0 Tabmui u  gauarpamm. CpemHee
apupMeTHYECKOe, MeIHaHa, HAWOOJbIIee M HAWUMCHBIICE 3HAUCHHS, pa3Max,
JUCTIEPCHUS ¥ CTAHAPTHOE OTKIOHEHUE YHUCIIOBBIX HA0OPOB

6.2

CrnyualiHble SKCHEPUMEHTHI (ONBITBI) U CIy4yaliHble COOBITHS. DJIeMEHTapHbIE
coObITHs (MCXO/bl). BeposTHOCTh ciyyailHOro coObITHs. BiINM30CTh 4acTOTHl U
BEPOATHOCTH  coObITHH.  CilydaiiHble  ONBITBI C  PaBHOBO3MOXKHBIMHU
SNIEMEHTAPHBIMH  COOBITHSAMH.  BeposTHOCTH  cOOBITMII B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU COOBITHSIMU

6.3

Omneparuu HaJg COOBITHSIMH: TIEpPECEUYCHHE, OOBEAMHEHHUE, TPOTHUBOIOIOKHBIE
coObITHs. Inarpammsl Ditnepa. @opMyria CI0KEHHs BEPOSTHOCTEH

6.4

VYcnoBHasE BEPOSATHOCTb. YMHOXKECHHE BEpPOATHOCTEH. [lepeBo cirydailHOro
skcriepuMenTa. @opMysa moJHOHM BepossTHOCTH. He3aBucruMbie COOBITHS

6.5

Komb6unaropHoe mnpasuino ymHoxeHus. IlepecranoBku u ¢dakropuan. Ywucio
coueranuit. Tpeyronpauk [lackans. @opmymna 6maoma HeroToHa

6.6

bunaphbiii cinyuyaliHblii ONBIT (MCHBITAaHME), yclieX W Heynada. HesaBucumble
ucnelTannd. Cepusi HE3aBUCHMBIX HCHBITaHMKH A0 nepBoro ycnexa. Cepus
HE3aBUCUMBIX UCIIBITAHNI bepHyIun

6.7

Crny4aitHas BEJINYMHA. Pacnipenenenue BEPOSITHOCTE. Jwnarpamma
pacnpenenenusi. [Ipumepbl pacnpeneneHuii, B TOM YHCIE T€OMETPUYECKOE H
OMHOMHATEHOE

I'eomerpus

7.1

OCHOBHBIE MOHATHSL cTepeoMeTpuu. Touka, mpsiMasi, IIIOCKOCTb, MPOCTPAHCTRO.
[lonsiTne 00 AaKCHMOMATHYECKOM IMOCTPOSHUU CTEPEOMETPUHU:  AKCHOMBI
CTEPEOMETPHUH U CIICCTBUS U3 HUX

7.2

B3anMHOe pacnonoxeHne TOpsSMbBIX B IPOCTPAHCTBE: IEPECEKAIOIINECH,
napajuleJibHble ¥ CKpelMBaromuecs npsMble. IlapamnenbHOCTs MHpSIMBIX U
IJIOCKOCTEM B NIPOCTPAHCTBE: NapaJUIeNbHbIE IMpsSMbIE B IMPOCTPAHCTBE,
[apaJUIeIbHOCTh TPEX NPSMBIX, MapaJIeNbHOCTh MPSIMONA U IIOCKOCTU. YIUIBI C
COHANpPABIEHHBIMU CTOPOHAMH, Yrojl MeEXAy IMpsSMBIMA B IPOCTPAHCTBE.
[TapamienbHOCTs  IUIOCKOCTEH:  IMapajulelIbHbIE  INIOCKOCTH,  CBOMCTBA
nmapajuiebHbIX TuIOcKocTed. [lpocrelimme mpocTpaHCTBEHHBIE (QUTYPHI Ha
TUIOCKOCTH: T€TPadp, KyO, napauienenumnes, MoCTpOeHHE CeUeHHUM

7.3

IlepneHIUKYIAPHOCTD NPSIMOM M INIOCKOCTH: NEPIEHAMKYIISPHBIE IIPSIMBbIE B
MIPOCTPAHCTBE, MpPsIMbIE MapajuieibHble W MEPHEHIUKYISPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYJIAPHOCTH IMPSAMOM M IUIOCKOCTH, TEOpeMa O IpsSMOH
MEPHEHAUKYIAPHON MIIOCKOCTH. YIVIbl B IMPOCTPAHCTBE: YIOJI MEXAY NPSIMOU U
IJIOCKOCTBIO, JIBYIPAHHBIM  yroJ, JIMHEWHBIA yroia JABYTPAHHOIO  YIUIA.
[lepnieHqUKyIIsAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, PaCCTOSTHUE
OT TpsAMOM [0  IUIOCKOCTH, TPOEKIHs  (QUrypsl Ha  IUIOCKOCTD.
[lepneHAUKYIAPHOCTh IUIOCKOCTEH: MPU3HAK NEPHEHAMKYISIPHOCTH  JBYX
mIockocTei. TeopeMa o Tpex NepreHIuKyIsIpax

7.4

ITonsTHe MHOI'OIrpaHHHKa, OCHOBHBIC JJICMCHTBI MHOTI'OI'paHHHKA, BBIITYKIIBIC U
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HEBBIITYKJIbIE MHOTOTPAaHHUKH, pa3BepTKa MHoOrorpaHHuka. [Ipusma: n-yronapHas
IpU3Ma, IPaHU U OCHOBAHUS MPHU3MBI, MIPsIMasi U HAKIOHHAsl IPU3MbI, OOKOBas U
IIOJIHAs ~ TIOBEPXHOCTb  IPHU3MBIL. [Tapamtenenurnen, MIPSAAMOYTOJIbHBIN
napajuiejienumnes; 1 ero cpoicrsa. Ilupamuaa: n-yrosnbHas nupamuzaa, rpaHud U
OCHOBAaHHE MUPAMUBI, OOKOBAs U MOJHASI TOBEPXHOCThH MUPAMUIBI, TIPABUIIbHAS
U YCEUYEHHas MHpamMHuaa. OJINEMEHTbl Npu3Mbl M nupamunabl. [IpaBunbHbIE
MHOT'OI'PaHHMKU: ITOHATUE NIPABUIBHOTO MHOTOTPAaHHUKA, IIPABUIIbHAS IIPU3Ma U
[IpaBUJIbHAS THpaMUJa, IPaBWIbHAS TPEYroJibHAas NUPAMHUAA WU IPAaBUIBHBIN
TeTpadap, KyO. IlpencraBieHue O NpPaBWIBHBIX MHOTOTPAaHHHUKAX: OKTadIp,
nozaexa’p U ukocad CedeHus IPU3Mbl U TUPAMHUIBI

CI/IMMeTpI/ISI B IHPOCTPAHCTBEC. CHMMCETPUA OTHOCHUTCIBHO TOYKHU, HpﬂMOﬁ,

7.5 IUIOCKOCTH. DJEMEHTbl CHUMMETpPUM B NHpaMujax, Hapajuiejenunenax,
IIPaBWJIBHBIX MHOTOTPAaHHUKAX
Bbruncrienne 3meMeHTOB MHOTOTPaHHUKOB: pebpa, auaroHanu, yriel. [lmomans
OOKOBOW MMOBEPXHOCTH M TOJHONW MOBEPXHOCTU MPSAMOM NPU3MBI, IUIOIIATb
76 OCHOBaHMH, TeopemMa O OOKOBOI MOBEPXHOCTH MpsMON mpu3Mbl. [lmomans
' OOKOBOW MOBEPXHOCTH M TOBEPXHOCTH NPAaBUIBHOW NHUpaMHUIbI, TEOpeMa O
Iomaau yceueHHOM nupamuabl. [lonstue 06 oOveme. OObeM NUpPaMUBI,
MIPU3MBI
77 IlonoGuble Tema B mnpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIIAISIMU

MOBEPXHOCTEH, 00beMaMU MOJOOHBIX Tell

[IpoBepsiembie TpeOOBaHUS K pe3yJibTaTaM OCBOSHUSI OCHOBHOM 00pa30BaTeIbHON MTPOTpaMMBbI

(11 xmacc)

Kon
MIPOBEPSEMOTO o0pa3oBaTebHOM MPOTPAMMBI CpeTHEr0 0011ero 00pa3oBaHUs

pe3yabrara

[IpoBepsiemble peqMETHBIE PE3YJIBTaThl OCBOCHUSI OCHOBHOM

1

Yucina U BEIYMCIIEHUSA

1.1

OnepupoBaTh MOHATUSMHU: HATypajbHOE, II€JI0€ YHUCIIO; HCIOIb30BATh
IIPU3HAKU JEJIMMOCTH ILEJIBIX YHUCEN, DPA3JIOKEHUE 4YMCla Ha IIPOCThIE
MHOKUTEIN JJIs PeLeHus 3a1a4

1.2

OHepI/IPOBaTI) MOHATHUEM: CTCIICHDL C pallMOHAJIBHBIM IMOKa3aTCJIEM

1.3

OmepupoBarh MOHATHSAMU: JIOrapu(dM ducia, IEeCATUIHBIE U HAaTypajbHbIC
sorapupmbl

YpaBHEHHUsI U HEPABEHCTBA

2.1

[IpuMeHSATh CBOKMCTBAa CTEMEHHM Ui MPeoOpa3oBaHUS  BBIPAKEHHIA,
ONIEpUPOBaTh MOHATHAMH: II0KA3aTEIbHOE YPAaBHEHUE M HEPABEHCTBO;
peniarb OCHOBHBIE TUIIBI I0KA3aTEJIbHBIX YPABHEHU U HEPABEHCTB

2.2

BeimonHaTe mpeoOpazoBaHUs BBIPAKEHHM, COACPKAIIAX JIOTapU(pMBL;
ONepUPOBaTh MOHATHAMM: JIOTapu(PMUUECKOe ypaBHEHHE M HEpaBEHCTBO;
pemaTb OCHOBHBIE THITHI JJOTApUPMHUECKUX YPAaBHEHUI U HEPABEHCTB
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23

Haxoauts pemenus npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB

24

OnepupoBarh MOHATUSMU: CHCTEMA JINHEHHBIX YPaBHEHHUH U €€ pelleHuE;
UCIIOJIB30BaThb ~ CUCTEMYy  JIMHEHMHBIX  YPaBHEHMM I PELUCHHUS
MIPAKTUYECKUX 3a/1a4

2.5

Haxomute  pemeHus  NOpOCTEHMIIMX  CHUCTEM U COBOKYIHOCTEH
palMOHaIbHBIX YPABHEHUI U HEPABEHCTB

2.6

MogenupoBaTh pealbHBIE CHTyallUd Ha SI3bIKE alreOpbl, COCTABIATH
BBIP@KEHHUsI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI II0 YCIIOBUIO 3a1ayH,
MCCJIEIOBATh IOCTPOSHHBIE MOJEIU C HCIIOJIb30BaHUEM ariapara aareOpbl

OyHKIMH U TpaduKu

3.1

OnepupoBarh TMOHATHAMHU: TepHOAWYECKass (DYHKIHSA, TPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, TOYKH HKCTpeMyMma (PyHKUIWH, HauOoJbIIee U
HaMMEHbIIIee 3HaYCHUs (YHKIUM HA MPOMEXKYTKE; MCIOIb30BATh UX IS
uccienoBanus GyHKIUH, 3a1aHHOM rpadrKomM

3.2

OnepupoBarh MOHATUAMU: TpaUKKU MOKA3aTEIbHON, Torapu(pMUIecKoil U
TPUTOHOMETPUYECKUX (YHKUIMH; H300pakaTh HMX Ha KOOPAMHATHOM
IUIOCKOCTH U UCIIOIB30BaTh [UIsl PEIICHNS YPABHEHNUN U HEPABEHCTB

3.3

N300pakaTb Ha KOOPIMHATHON INIOCKOCTH Ipa)KU JTUHEHHBIX YpaBHEHHH
1 UCMOJIb30BaTh UX YISl PEIICHUSI CUCTEMBI JIMHEHHBIX YpaBHEHUI

3.4

Ucnonp3oBare Tpaduky (QyHKOUE IS WCCIIETOBAHUS TPOIECCOB U
3aBUCHMOCTEH U3 APYTUX YICOHBIX JUCIUTUIHH

Hagana maremMaTH4eCcKOro aHaiau3a

4.1

OnepupoBarh TMOHATUSMHU: HENpPEpbIBHAS  (QYHKIMS, MPOU3BOAHAS
(GYHKLMM; HCHOJB30BaTh TI'EOMETPUUECKUH M (puU3MUecKuil  cMbICT
IIPOU3BOHOM Il pEeLICHUS 3a1a4

4.2

Haxomute  mpow3BOmHBIE  DJEMEHTapHBIX  (DyHKIMHA,  BBIYHCIATH
IIPOU3BOJHBIE CYMMBI, IPOM3BE/ICHUS, YACTHOTO (DYHKLIUH

4.3

Vcnonb3oBaTh  NPOM3BOAHYI  JUIsl  HCCleoBaHMA  (YHKIMH  Ha
MOHOTOHHOCTb M IKCTPEMYMBbI, IPUMEHATh PE3ybTaThl UCCIEIOBaHUS K
MOCTPOEHUIO TpaPHUKOB

44

Hcnonp30BaTh IMPOU3BOAHYIO I HAXOKACHHUSA HAWIYUHICIO PCHICHUA B
IMPUKIAAHBIX, B TOM YUCJIC COUAIbHO-OKOHOMHWYCCKUX, 3aJa4ax

4.5

OnepupoBaTh TOHATHUAMU: T[EPBOOOpa3HAass U HUHTErpai; I[OHUMATh
reoMeTpUUYECKUi U (PU3NYECKHUI CMBICT HHTETpajia

4.6

Haxoaute nepBooOpasHbie AIeMEHTAPHBIX (PYHKIMNA, BEIYUCISATH HHTETpall
o ¢popmysne HerotoHa - JleliOnura

4.7

Pemare npuknasHble 3aJa49M, B TOM YHCJIE COLHAIBHO-YKOHOMHYECKOTO H
(u3HYecKoro xapaxkrepa, CpeICTBAMU MaTeMaTHIECKOrO aHAIIN3a
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Teopust BEpOSITHOCTEN U CTATHCTUKA

CpaBHHBaTh BEpPOSITHOCTH  3HAYEHWUW  CIIyYallHOM  BETWYMHBI  TIO

5.1
pacnpeeeHUIO WIH C TTIOMOIIBIO TUarpaMmm
OnepupoBaTh TOHSATHEM MaTEMaTHYECKOTO OXHUAAHUSA, MPUBOAUTH
59 MPUMEPBI TOTO, KaK MPUMEHSICTCSI MaTEeMaTHIeCKOe OKUIAHHUE CIydaitHOU
' BEJIMUMHBI, HaxXOIWUTh MaTeMaTHYeCKOe OXUJAHHE [0 JaHHOMY
pacnpeeneHuto
5.3 HNmets npeacTaBieHue 0 3aKOHE OOJBITUX YHCEI
5.4 HNmeTs nipeacTaBiieHre O HOPMAJIbHOM paclpeeIeHUN
6 I'eomeTpus
OnepupoBarh MOHATHAMH: HWIMHIPUYECKas MOBEPXHOCTh, 0oOpa3yrolne
6.1 MWIAHIPUYECKON TMOBEPXHOCTH, UWIMHIP, KOHWYECKAs IMOBEPXHOCTD,
' oOpa3yrolmiue  KOHMYECKOH  MOBEpPXHOCTH, KOHYC, cdepuyeckas
MTOBEPXHOCTH
6.2 PacnoznaBars Tena BpamieHus (IMIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI OTYUYEHHS TEJ BPALLCHUS
6.4 KiaccudumupoBars B3auMHOE pacroiokeHue chepsl U MI0CKOCTH
OnepupoBaTh MOHATUSAMH: IIAPOBOM CErMEHT, OCHOBAaHHUE CErMEHTa,
6.5 BBICOTA CETMEHTA, IIAPOBOM CJIOM, OCHOBAaHHUE IIAPOBOIO CJIOS, BBICOTA
IIapOBOTO CJIOS, IAPOBOI CEKTOP
6.6 Bbruncnsate 00beMbl W IUIOMIAAU TOBEPXHOCTEH Tel  BpalleHHUs,
' TEOMETPUUYECKUX TEJl C MPUMEHEHHEM (PopMyIT
OnepupoBaTh TIOHATHUSMHU: MHOTOTPAHHHK, BIIMCAaHHBIM B chepy u
6.7 OTHCaHHBIN OKoNO cdepbl, chepa, BIUCAHHAS B MHOTOTPAHHUK WU TEJIO
BpaIICHUS
6.8 BBIYHCIATE COOTHOMICHHSI MKy ILIOMIAISIMHU TIOBEPXHOCTEH M 00beMaMu
' MOJJOOHBIX Tell
6.9 N300paxars u3ydaembie (UTYpPBl OT PYKH U C MPUMEHEHHEM MPOCTBIX
' YePTSHKHBIX HHCTPYMEHTOB
BomonHATs (BBIHOCHBIE) IUIOCKHME 4YEPTEXH U3 PUCYHKOB MPOCTHIX
6.10 00beMHBIX (GUTYp: BUI CBepXy, COOKY, CHH3Y; CTPOUTH CEUCHHS Tell
BpalleHUs
W3Bnekath, HMHTEPHOPETUPOBATH U MNPeoOpa3oBbIBaTh HMH(POPMALIUIO O
6.11 MPOCTPAHCTBEHHBIX TE€OMETPUYECKHX (UTypaxX, NPEACTABICHHYIO Ha
YepTekax U pUCYHKax
[IpumensTh reomeTpuyeckue (HakThl AN PEUICHHUS] CTEPEOMETPHUYECKHX
6.12 3aja4, NPEANONAraloluIMX HECKOJIbKO IIIaroB pEIICHUs, €CIH YCIOBUS

MIPUMEHEHHUS 3aJIaHbl B ABHOHM (opme
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6.13

OnepupoBarh NOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BI)IHOJ'IHS[TI) HeﬁCTBHH CJIOKCHUA BCKTOpOB, BBIYUTAHUA BCKTOpOB nu
YMHOXKEHHSI BEKTOpa Ha YHUCIO, OOBSICHITh, KaKMMH CBOWCTBAMHU OHHU
oOmagaror

6.15

[IpumensTh MpaBUIIo Napasuieienuneaa Npy CI0KEHUU BEKTOPOB

6.16

OnepupoBaTh MOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE,
BEKTOP, MOJYJb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YTOJ
MEX/1y BEKTOpamH, CKaJsipHOE MPOU3BEICHHE BEKTOPOB, KOJJTMHEAPHbIE U
KOMILTAHAPHBIE BEKTOPbI

6.17

HaxonuTe cyMMy BEKTOpOB U IpPOM3BEACHHE BEKTOpa Ha 4YMCIIO, YIoOJ
MEXJy BEKTOpaMHM, CKaJSIpHOE IPOM3BEIECHUE, PAcKIIaAbIBaTh BEKTOP I10
JIBYM HEKOJUJIMHEAPHBIM BEKTOpaM

6.18

3aﬂaBaTB IMJIOCKOCTh YPaBHCHHEM B I[eKapTOBOfI CUCTCME KOOpAWHAT

6.19

Pemiars HpOCTGﬁHIPIC TCOMCTPHUYCCKUC 3aJa41 HAa IMPUMCHCHHUEC BCKTOPHO-
KOOPpANMHATHOTI'O METO4a

6.20

Pemare 3aJa4u Ha J0Ka3arCjIbCTBO MATEMATUYCCKHX OTHOIIICHUH U
HaXO0XIACHUC TCOMCTPHUYCCKHUX BCJIIMYHUH I10 06pa3uaM WK aJIrOpuTMam,
IIPUMCHAA HN3BCCTHBIC MCETObI npu pCIICHUA CTaHAApTHBIX
MAaTEMaTUYCCKHUX 3a1a4d

6.21

[IpuMeHATH mpoCTEHIIKMe MNPOrpaMMHBIE CpPEACTBA M AIIEKTPOHHO-
KOMMYHMKAIIUOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4

6.22

[IpuBonuTHE NpUMEpPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOAE U
JKU3HU, PaCIIO3HABATH IIPOSBICHUE 3AKOHOB T€OMETPHUH B HCKYCCTBE

6.23

[IpuMeHsTh MONy4eHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh peajibHbIe
CUTYallUd ¥ IPUMEHSTh U3YUYCHHBIE TOHSTHS B MPOIIECCE MOUCKA PEIICHUs
MareMaTH4ecku chopMyaupoBaHHOM MPoOIEMbl, MOJICTUPOBATH peajbHbIe
CUTyallul Ha S3bIKE T€OMETPHUH, HCCIENOBAaTh MOCTPOEHHBIE MOJETU C
UCIOJIb30BaHUEM T'€OMETPUUYECKUX MOHATUN U TEOpeM, ammnapara ajareopsl,
pemarb ~ MpakTUYECKUE  3a7aud, CBSI3aHHBIE C  HAXOXKICHUEM
TreOMETPUYECKUX BEJIUYUH

IIpoBepsiembie snemenTsl coaepxanus (11 xmacc)

Kon

[IpoBepsiemMblil SIEMEHT COAEPHKAHUS

Yucia U BEIYMCIIEHUS

1.1

HaTypam,HHe U LECIBIC YHUCIA. HpI/ISHaKI/I JCIINMOCTH ICJIbIX YUCCIT

1.2 Crenensp ¢ pallMOHAJIBHBIM MOKa3zaresneM. CBOMCTBA CTETIEHU
1.3 Jlorapudm uncna. JlecaTuuHbIe M HaTypaJibHBIE JIOTapU(PMBI
2 VYpaBHEHHSI U HEPABEHCTBA
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2.1 [IpeoOpa3oBanue BEIpAXECHUH, COMEPKAIIUX JTOTapHPMBI
29 [IpeoOpa3oBanue BbIpaXEHUH, COAEp)KALIMX CTEHNEHH C palUOHAJIbHBIM
' MoKa3arejaemM
23 IIprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 Iloka3arenbHbIEe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuyeckue ypaBHEHHs 1 HEpaBEHCTBA
26 Cucrembl JIMHEWHBIX ypaBHEHUM. PeleHue NpUKIaaHBIX 3a4ad C I[OMOUIbIO
’ CUCTEMBI JINHEWHBIX YPaBHEHUU
2.7 CucreMbl U COBOKYTHOCTH pallMOHAJIbHBIX YPABHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHMH, CUCTEM M HEPABEHCTB K PELICHUIO MAareMaTHuYeCKHX
’ 3a/1a4 1 3a/1a4 U3 Pa3IUIHBIX 00JIaCTe HAYKH U PEATbHON KU3HH
3 OyHKIMU U TpaduKu
Oynknusa. [lepuonnyeckue ¢GyHkuu. [IpoMexyTKn MOHOTOHHOCTH (YHKITHH.
3.1 MakcuMyMbl 1 MUHUMYMBI (QyHKIUH. HanOonbliee M HauMeHblee 3HAYCHHE
(GYHKIMM Ha TPOMEXKYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA M rpaduKu
33 [TokazatenbHas u orapupmudeckas GyHKINU, UX CBOICTBA U IrpaduKu
34 HcnonszoBanue rpadukoB GYHKIMA Ui pElICHUS YpPaBHEHHH U JIMHEWHBIX
' CUCTEM
Ucnonp3zoBanue rpadukoB (GyHKIMA I8  MCCIACAOBAHHUS IPOIECCOB U
3.5 3aBUCUMOCTEH, KOTOpbIE BO3HHUKAIOT MPU PEIICHUM 3aJad U3 JAPYIHX Y4eOHBIX
MPEAMETOB U PEATIBHOM )KU3HHU
4 Havayia MaTemarnaeckoro aHamusa
4.1 HenpepsiBabie pyHKIME. MeTOM HHTEPBAJIOB JIJIs1 PEIICHHS] HEPABEHCTB
4.2 [TpousBomnas ¢pyHkIuU. ['eomeTpudecknii 1 PU3NIECKUI CMBICT TTPOU3BOTHOM
43 [IpousBoanbie 3meMeHTapHbIX GYHKIMA. DOpMyabl HAXOXKIIEHUS MPOU3BOJHOU
' CYMMBI, IPOM3BEICHUS U YACTHOTO (DYHKIIUI
[IpumeHeHne TPOU3BOAHOW K HCCIENOBAaHUIO (DyHKIHMHA HAa MOHOTOHHOCTH H
4.4 sKcTpeMyMbl. HaxoxkaeHre HanOoIbIlero 1 HauMeHbIIEero 3HaueHus: (yHKIINH Ha
OTpe3Ke
[IpumeHenre NPOU3BOIHOM JJIi HAXOKIEHUS HAWIY4ylIEro peUleHHus B
4.5 IIPUKJIAJHBIX 3aJadax, JUId OIpPENeJIeHUs] CKOPOCTH IIPOLECcCa, 3aJaHHOTO
dhopmyioit ninu rpadukom
4.6 [TepBooOpaznas. Tabmuiia mepBooOpa3HBIX
4.7 Huterpain, ero reomerpuueckuii 1 Gpusnueckuii cMpici. Beruncinenne nHTErpaga
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no ¢hopmyrne Herorona - JleitOuuia

Teopust BEpOSITHOCTEN U CTATUCTUKA

5.1

UucnoBble XapaKTEPUCTHKUA CIIYYaWHBIX BEJIMYHMH: MATEMaTHYeCKOEe OXHUIAaHUE,
JUCTIEPCHS u CTaHJIAPTHOE OTKJIOHCHHE. [Ipumepsl MIPUMEHEHUS
MaTeMaTUYEeCKOTO OXKHIAHHUS, B TOM YHCIIC B 3aJladaX M3 MOBCEIHEBHOM >KU3HH.
Maremarudeckoe OXuJaHUe OMHAPHOW CITy4ailHON Bemu4HHBI. MareMaTndeckoe
OKUJIAHUE CYMMBI CIIy4YallHbIX BEIWYMH. MareMarndyeckoe OXKUJaHHE |
JUCTIEPCHUSI TEOMETPUIECKOTO 1 OMHOMHUAIBLHOTO pacIipe/ieICHHIA

5.2

3aKkoH OOJBIIMX YHCET U €r0 POJib B HayKe, Ipupoje U oduecTBe. BriOopouHsbIii
METOJ UCCIIEqOBaHNI

53

[Ipumepsl HempepbIBHBIX ciay4yailHbIXx BenuuuH. [loHATHE O IUIOTHOCTH
pacnpeneneHus. 3ajayd, IPUBOJAIIME K HOPMAaJbHOMY pacIpElesICHUIO.
[ToHsiTHe 0 HOPMATLHOM pacHpeeICHUH

T'eomeTpus

6.1

Hunuaapuueckas MOBEPXHOCTb, 00pa3ylolIie HUIHMHIPHUECKON MOBEPXHOCTH,
OCh IIWIMHAPUYECKOW moBepxHOCTH. LlwnuHap: ocHoBaHust ©u  OOKOBast
MOBEPXHOCTh, 00pa3yoias U 0Ch, IIIOMIAlb OOKOBOM U MOJTHON MOBEPXHOCTH

6.2

Konnueckass MmMOBEpXHOCTh, OOpa3yrolUe KOHUYECKOW TOBEPXHOCTH, OCh H
BCpIIMHA KOHHYECKOI ITOBEPXHOCTH. KOHyCZ OCHOBAHHCEC u BCpIIMHA,
oOpa3ymomas U 0Ch, IUIOMIAb OOKOBOW W TOJHOW MOBEPXHOCTU. YCEUECHHBIN
KOHYC: 00pasylolue 1 BbICOTa, OCHOBAaHUS U OOKOBasi IOBEPXHOCTh

6.3

Chepa m map: meHTp, paauyc, AHAMETP, IUIOMIAJb TOBEPXHOCTH CQEPHI.
B3aumHoe pacnionoxenue chepsl U MIOCKOCTH, KacareiabHasl TNIOCKOCTh K cdepe,
I0mas chepol

6.4

N306paxenue Ten BpalleHus Ha INIOCKOCTH. Pa3BepTka IMHIpA U KOHYyca

6.5

KomOuHaiuu Ten BpallleHHs U MHOTOTPAHHMKOB. MHOTOTpaHHHK, OMHCAHHBIN
oKoIo cdepsl, cepa, BIUCAHHAS B MHOTOTPAHHHK, HJTU TEJIO BPAIICHUS

6.6

[TonsiTie 06 o6beme. OCHOBHBIC CBOMCTBA 00beMOB Tell. Teopema 00 oObeMme
MPSIMOYTOJIPHOTO Tapajuiesienunena U ciaeacTeus u3 Hee. OObeM IWIMHJpA,
koHyca. O0beM mapa u iomaab chepol

6.7

[TomoOubie Tema B mpoctpancTBe. COOTHOIICHHS MEXKIy — IUIOIIAIIMU
MOBEPXHOCTEN, 00beMaMu MOJOOHBIX Tell

6.8

Ceuenus nMaMHIpa (MapajyieNbHO M MEPHEHIUKYISIPHO OCH), CEYCHHUs KOHYca
(mapaJuieaIbHOE OCHOBAHUIO U NIPOXOJSILEE Yepe3 BEPILUHY), CEUEHUS 11apa

6.9

BeKTOp Ha TIJIIOCKOCTH W B IIPOCTPAaHCTBE. Croxxenne M BBIYMTAHUE BCKTOPOB.
YMHOXEHHE BEKTOpa Ha yuciio. Pa3noxkeHne BeKTopa o TpeM HEKOMILIaHAPHBIM
BekTopam. [lpaBwino mapamwtenenunena. PemeHnue 3amad, CBA3AaHHBIX C
MIPUMEHEHUEM MPABUIT ACHUCTBUIN C BEKTOPAMH

6.10

[IpssmoyronbpHast cUcTeMa KOOpAMHAT B MpOCTpaHcTBe. KoopamHaTbl BeKTOpA.

47



[Ipocreiime 3amaun B KOOpAMHATax. Yroil Mexay BekTopamu. CkansipHoe
IIPOU3BENIEHUE BEKTOPOB. BhIunciIeHne ynIoB MEXy NPSAMBIMH U IUIOCKOCTSMH.
KoopnuHaTHO-BEKTOPHBINA METOA NPHU PELIEHUH FEOMETPUUYECKUX 3a1ad

Jliis mpoBeieHusl €AMHOTO rOCyAapCTBEHHOIO 3K3aMeHa 1o MareMaruke (nanee - EI'D no
MareMaTuKe) UCIONb3yeTcs NepedeHb (Koau(pukaTop) NpoBepseMbIX TpeOOBaHUH K pe3ylibTaramMm
OCBOEHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEAHEro 001ero 00pa3oBaHus U AJIEMEHTOB

conepxkanusi. Ilpu mnpoemennn EI'D mno waremaruke

0a30BOTO ypOBHSI U3 TIEpEYHs

(kogudukaropa) BIOUPAIOTCS MO3UIIMH, COOTBETCTBYIOIIHE (henepasbHONW paboueld mporpaMMe
o Maremaruke (0a30BbIi YPOBEHB).

[TpoBepsiembie Ha EI'D 1o maremaruke TpeGOBaHUsS K pe3ysibTaTaM OCBOSHHUS OCHOBHOM
o0pa3oBaTeIbHON POTPaMMBI CPETHETO 00IIero 00pa3oBaHHUS

Kon
IPOBEPSIEMOTO
TpeOOBaHMs

[TpoBepsiembie TpeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
OCHOBHOM 00pa3zoBaTeIbHOM MPOrpaMMbl CPETHET0 00IIero 00pa3oBaHUs

1

Brnanenne MeTtomamm J0Ka3aTeNbCTB, AJTOPUTMAMM pPELICHUS 3ajad;
yMeHue (GOopMyIUpOBaTh W ONEPHPOBATH MOHATHSAMH: OIpEIeNICHHE,
aKkcuoMa, TeOopeMa, CJEICTBHE, CBOICTBO, IPH3HAK, JIOKA3aTEIbCTBO,
paBHOCWIIbHBIE (DOPMYIIMPOBKU; MPUMEHSTh UX; YMEHHE (HOpMYINpOBaTh
o0OpaTHOE€ W TIPOTHBOIOJIOKHOE YTBEPKICHHWE, NMPUBOAUTH HPUMEPH U
KOHTPIIPUMEPHI, HCIIOIB30BaTh METOJ] MAaTeMaTHYeCKOW HHIYKIIHH;
MPOBOIUTH JI0KAa3aTeIbHbBIE PACCYKACHHS IPH PELICHUH 3a/1a4, OLlCHUBATh
JIOTHYECKYI0  TNPaBWIBHOCTh  PACCYXJIEHHUI; yMEHHE OIepHpOBaThH
MOHATHAMHU: MHOXECTBO, MOIMHOXECTBO, ONEPALMH Haj MHOXXECTBAMH;
yYMEHHUE HCIOIb30BaTh TEOPETHKO-MHOXECTBEHHBIN ammapar sl OMUCaHUs
peabHBIX MPOIECCOB M SBICHUH W MPH PEIICHWH 3a/1ad, B TOM YHUCIE W3
IPYTUX y4eOHBIX MPEIMETOB; YMEHHE OINEepUpPOBATh MOHATHAMH: Trpad,
CBSI3HBIM Tpad, IepeBo, MK, rpad Ha IUIOCKOCTH; yMEHHE 3aJaBaTbh U
ONMUCHIBaTh Tpadbl Pa3TUUHBIMU CIIOCOOAMHM; MCIOJIb30BaTh Tpadbl MpU
pelIeHny 3a1aq

VYMeHue onepupoBaTh MOHATHSAMU: HAaTypaJlbHOE YUCIO, LEN0€ YHCIIO,
CTEINEHb C LIEJBIM NIOKa3aTeNleM, KOPEHb HaTypajbHOW CTENEHU, CTEIEHDb C
palMOHANIBHBIM TIOKA3aTeeM, CTENEHb C JEHCTBUTENIBHBIM IIOKa3aTeleM,
jJorapupM dUYHMCIIA, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJILHOTO YHCIIA,
OCTaTOK I10 MOAYJI, PalMOHAJIbHOE YHCIO, HPPALMOHAIBHOE YHCIIO,
MHOYKECTBA HAaTypaJlbHBIX, IEJIbIX, pPALMOHAIbHBIX, JEHCTBUTEIbHBIX
qHCces; YMEHHE UCIIOIb30BaTh IIPU3HAKU JETUMOCTH, HAUMEHBIINN 00Imni
JeTUTEeh W HaMMEHbIIee olliee KpaTHoe, anroputM EBkimnma mnpu
peLIeHNH 33/a4; 3HAKOMCTBO C Pa3IMYHBIMU MO3UIMOHHBIMH CHUCTEMaMHU
CUNCJIEHMSI; YMEHUE BBINOJIHATH BBIYMCIICHUE 3HAYEHUN U ITpeoOpa3oBaHus
BBIPQ)XXEHUI €O CTENeHsMHU U Jorapudmamu, npeodpazoBaHus APOOHO-
palMoOHAIbHBIX  BBIPAKEHUH;  YMEHUE  ONEpPUpPOBaTh  IMOHATHIMMU:
IIOCJIEIOBATENIBHOCTh, apu(MeTHYecKass Iporpeccusi, reoMeTpudeckas
nporpeccus, OECKOHEYHO YyOBbIBalomasi TeoOMEeTpUYecKas MpPOTPEeCcCHs;
yYMEHHUE 3a/laBaTh I10CJIE[OBATEIbHOCTH, B TOM 4YHUCIE C IOMOILBIO
PEKYppPEHTHBIX (pOpMyIT; YMEHHE ONEpUPOBATh MOHITHAMHU: KOMIUIEKCHOE
YUCJIO, CONPSIKEHHbIE KOMIUIEKCHBIE 4YMCIa, MOIYJIb W  apryMeHT
KOMIUIEKCHOTO  4Hcha, ¢GopMa  3alMCH  KOMIUICKCHBIX  YHCel
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(reomeTpuueckasi, TPUTOHOMETpPHYECKass U anreOpamveckas); yMETb
MPOU3BOANTE apudmMeTndeckue EHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MIPUBOJIUTH TTPUMEPHI MCTIOIB30BaHUSI KOMIUIEKCHBIX YHCEIT; OIMEPUPOBAThH
NOHATUSAMM: Marpuma 2 X 2 u 3 X 3, omnpeaenuTenb MaTpULbI,
TE€OMETPUYECKHIM CMBICT ONPEACIIUTENS

VYMmenune OIICPpHUPOBATH IMOHATHUAMU. PaAIUOHAIBHBIC, HWppalUuOHAJIbHBIC,
IIOKa3aTrCJIbHBIC, CTCIICHHBLIC, JIOT apI/I(bMI/I‘leCKI/IC, TPUTOHOMETPUUCCKUC
YpaBHCHUA W  HCPABCHCTBA, HNX CHUCTCMbI; YMCHUC OIICpUPOBATH
HOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npeo6pasoBaHHe, YpaBHCHHEC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PABHOCHUIBHOCTH
ypaBHeHHfI, HCpaBCHCTB KW CHUCTCM, YMCHHC pCUIaATb YpPaBHCHUA,
HCpaBCHCTBA W CHCTCMbBI C IIOMOINBIO pPa3JINYHBIX IIPHUEMOB; pPCIIATh
YpaBHCHHA, HCPABCHCTBA ©W CUCTEMblI C MapaMCTpOM; MPUMCHIATH
YpPpaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MATCMATUYCCKHUX
3aa4 U 3aa4 U3 pasInIHbIX oOnacrei HAyKH U peanLHoﬁ KHU3HU

YMeHue OnepupoBaTh MOHATHSAMU: (PYyHKIMS, HYETHOCTh (DYHKIHH,
MEePUOANYHOCTh (YHKIIMH, OTPAaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTH
GbyHKIMY, SKCTpeMyM (YHKIMH, HauOoJbllee M HaUMEHbILEE 3HAUYCHUS
(GYHKIMM Ha TPOMEXYTKE, HempepbiBHasl (PyHKLHUS, aCUMIITOTHI rpaduka
GbyHKLIMY, TIepBas U BTOpas MPOM3BOAHAA (YHKIMM, F€OMETPHUYCCKUN U
¢bu3nyeckuii CMBICI TPOM3BOJIHON, mepBooOpa3Has, OINpeaeIeHHbIN
MHTErpaj, yMEHHE HaxOIUTh ACHUMIITOTHl rpaduka (QyHKIHMH; yMEHHE
BBIYUCIISTH MPOU3BOJIHBIE CyMMBI, IPOU3BEACHUS, YACTHOTO M KOMITIO3UIIUU
GbyHKUMI, HaXOAWTh YpaBHEHHE KacaTeldbHOH K Trpaduky (QyHKUIUY;
YMEHHE HAaXOAUTh MPOU3BOAHBIE JIIEMEHTApHbIX (YHKUUN; yMeHHE
UCTOJIb30BaTh TPOU3BOJIHYIO JJISi HUCCIENOBaHUS (PYyHKIMHA, HAXOAUTh
HauOONbIINE W HAaUMEHbIIME 3HadeHHs (QYHKIMMA; CTPOUTH TpapuKu
MHOTOWIEHOB C MCIIOJIb30BAaHHMEM allllapara MaTeMaTU4eCKOro aHaju3a;
MPUMEHATh MPOU3BOAHYIO JJIi HAXOXKACHUS HAWIYYIIEero pelieHus B
NPUKIAJHBIX, B TOM YHCJE COLHAIBHO-I)KOHOMHUYECKUX U (U3NYECKHX
3ajjauyax; HaXOAWTh IUIOWAAM U 00bEeMbl (QUIyp C MOMOUIbI0 MHTErpasa;
IIPUBOAMTH TNPUMEPHI MAaTEMAaTUYECKOIO MOEINPOBAHUSA C IIOMOIIBIO
g depeHInaIbHbIX YpaBHEHHH

YMeHue onepupoBaTh MOHATHAMU: Tpaduk GyHKIMH, oOpaTHas (QyHKIIHS,
KoMIo3uuusi (QyHKUUH, JUHEWHHas QYHKIHs, KBagpaTHyHas (QyHKIMA,
panMoHanbHas (QYHKUUsS, CTENeHHas (yHKIMSA, TPUTOHOMETPUYECKHE
¢byHKIMM, OOpaTHBIE TPUTOHOMETPUYECKHE (QYHKIMM, TMOKa3aTelbHas MU
norapudmuueckass (QyHKIIMH; YMEHHE CTPOUTh TpaduKh HM3yYCHHBIX
(byHKLUMI, BHITIONHATE peo0pa3oBaHus rpaukoB (PyHKIMN, HCTIONB30BATh
rpaduKy JUIsl U3y4eHHsl IPOLIECCOB M 3aBUCUMOCTEH, NP PELICHUN 33134
U3 Ipyrux y4eOHBIX MPEJIMETOB M 3a/1ad U3 PeajbHOM >KHU3HHU; BBIPAXKATh
(dopMynamMH 3aBUCUMOCTH MEX]ly BEJIMYMHAMU; UCIIONb30BaTh CBOWCTBA U
rpaduKu QYHKIUH U8 pelieHus ypaBHEHHMH, HEPaBeHCTB W 3a/1ad C
napamMeTpamMy; H300paxaTh HAa KOOPAMHATHOM IUIOCKOCTH MHOXECTBa
pELIEHNI YpaBHEHUI, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJayd pa3HbIX TUIIOB (B TOM YHUCIE Ha
IIPOLIEHTHI, AOJIM M YacTH, HAa JBW)KEHHE, paboTy, CTOMMOCTb TOBApOB U
YCIIyI, HaJIOTH, 3aJlaud U3 00JacTH YNpaBJICHUS JIMYHBIMU U CEMEHHBIMU
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(uHAHCAMM); COCTaBISATh BBIPAKCHUS, YPABHEHHUS, HEPABEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 3aJaud, MCCIENOBATh IIOJYyYEHHOE pELICHUE HU
OLIEHMBATh IPABIONOJO0OHOCTh PE3YNBTaTOB, yMEHHE MOACIHPOBATH
peanpHbIE CUTyallMM Ha $A3bIKE MaT€MaTHKH; COCTABIIATH BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI 110 YCIIOBHIO 33]1a4M, UCCIIEN0BATh
IIOCTPOEHHBIE ~ MOJEIM C  HCHOJNb30BAaHUEM  ammapara  anreopsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3ybTar

YMeHue omnepupoBaTh MOHATHAMH: cpelHee apupMeTHYecKoe, MeAuaHa,
HauOoJbIlIee U HAUMEHbIIEE 3HAYCHMS, pa3Max, TUCIEePCHs, CTaHIapTHOE
OTKJIOHEHHE YHCJIOBOrO HabOpa; yMEHHE W3BJIEKAaTh, MHTEPIPETHPOBATH
MH(POPMALIMIO, TPEICTABICHHYIO0 B Ta0luIax, Ha JuarpaMmax, rpadukax,
OTPaXKAIOIyI0 CBOMCTBA PEAJIbHBIX MPOLIECCOB U SIBICHUM; MPEACTABIATh
MHPOPMALIMIO C T[OMOINBIO TaOMMIl M JUarpaMM; HCCIElI0OBaTh
CTaTUCTUYECKUE JJaHHbIE, B TOM YHCJIE C MPUMEHEHUEM Trpaduyueckux
METOJIOB U JIEKTPOHHBIX CPEJICTB; rpaUuecKu MCCIe0BaTh COBMECTHBIE
HAOJIIO/IEHNUS C TIOMOILBIO JUarpaMM pacCceuBaHUs U JIMHEHHON perpeccuu

YMeHne omnepupoBaTh IOHATHUSMH: CIYYaWHBIA ONBIT W  CIy4ailHOE
COOBITHE, BEPOSTHOCTh CIYYalHOTO COOBITHS; YMEHHME BBIUHCIATH
BEPOATHOCTh C HCIOJb30BaHHEM TIpaUuecKuX METON0B; IPUMEHAThH
(GopMynBl CIIOXKEHHUST M YMHOXCHHS BEpOATHOCTEH, (opMylly MOTHOMN
BepoATHOCTH, popmyny bepHymin, koMOMHaTOpHBIE (PAKTHI U (HOPMYIBI;
OLICHMBATh BEPOSTHOCTH pEAJbHBIX COOBITHH; YMEHHE OIEepUpPOBATH
MOHATUSIMM:  ClIydailHas BeJIMYMHA, paclpeiesieHue BEepOSATHOCTEH,
MaTeMaTH4eCKOe OXHJAaHUE, NUCHEPCHS U CTaHJApTHOE OTKJIOHEHHE
CIly4ailHOM  BeJWYUHBI, (QYHKIUM  pacHpelesieHuss U IUIOTHOCTHU
PaBHOMEPHOTO, IIOKA3aTEIbHOTO U HOPMAJIBHOTO PacHpelesIeHU; YMEHHE
HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeieseHUI Al pelieHus 3ajau;
3HAKOMCTBO C MOHATHAMHU: 3aKOH OOJBIINX YHUCEI, METO/bl BRIOOPOUHBIX
UCCIIEIOBAHUN; YMEHHEe NPUBOAUTH TPUMEPHI MPOSBICHHUS 3aKOHA
OONBIIMX YHCeT B TMPHUPOJAHBIX M OOIIECTBEHHBIX SBICHHSIX; YMEHHE
ONepUpOBaTh MOHATHUSMU: COYETAHUE, MEPEeCTaHOBKA, YHUCIO COYETAHUH,
YUCIO  NepecTaHoBOK; OuHOM  HblOTOHa; yMeHHE  TPUMEHSTH
KOMOUMHATOpHbIE (DAKThl U PACCYKIACHUS JUIsl PelleHus 3a1ad; OLCHUBATh
BEPOSITHOCTH PEabHBIX COOBITHI; COCTABIATh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH MOTyUYECHHBIH pe3ynbTaT

YMeHue omnepupoBaThb MHOHATHUAMHU: TOUYKa, TMpsiMasi, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA yIJa, IUVIOCKUN YTroj, ABYTpaHHBINI
YTOJI, TPEXTPaHHBIN yrojl, CKPEIIMBAIOLIUECs MpsIMble, TapauIeIbHOCTh U
NEePHEHANKYISAPHOCTh MNPSIMBIX M TUIOCKOCTEH, Yroil MEXAy MpsIMbIMHU,
yrol MeXIy TMpsAMOMl M IJIOCKOCTBIO, YIOd MEXAY IUIOCKOCTSIMH,
paccTossHUE OT TOYKM JI0 IIJIOCKOCTH, PACCTOSTHUE MEXAY HPSIMbIMH,
paccTosiHie MEXAy IJIOCKOCTSMHU; YMEHHE HCIOJb30BaTh IpPU pPEUICHUH
3a/a4 U3y4YCeHHbIE (PAaKThl M TEOPEMbI TUIAHUMETPHUH; YMEHHE OIICHHBATH
pa3Mepbl OOBEKTOB OKpYXKAIOLIET0 MHpa; CTPOUTh MareMaTHYecKHe
MOJIENIM C TIOMOUIBIO TE€OMETPUYECKUX IMOHSATUW W BEIUYHMH, pelarhb
CBSI3aHHbIE C HUMU MPAKTUYECKUE 3a]]a4U

10

YMenue onepupoBaTh MOHATHSIMH: IUIOMIAb (GUTYpb, 00beM (UTYPHI,
MHOTOTPaHHUK, TPaBUIbHBI MHOTOTpaHHUK, CEYEHHWE MHOTOIPAHHMKA,
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KyO, napajuienenunen, Opu3Ma, NOUpaMuiaa, QUrypa M IOBEPXHOCTh
BpallleHHs], LUMIMHApP, KOHYC, Iap, cdepa, Iomaab cdepsl, MIOLaab
MOBEPXHOCTH MUPAMUABI, TPU3MBI, KOHyCa, IMIMHApa, 00BeM Kyoa,
IPSIMOYTOJIBHOTO  MapaJIeNICNIUIENa, NHPaMUAbI, NPU3MBI, LWIMHIPA,
KOHyCa, Illapa, pa3BepTKa MOBEPXHOCTH, CEUEHHUS KOHyca W LWIMHJIPA,
IapajulejIbHblE OCH WJIM OCHOBAHMIO, CEYEHHME IIapa, IUIOCKOCTD,
Kacaromascss cdepbl, IWIMHAPA, KOHYCa, YMEHHE CTPOUTh CEYCHHE
MHOTOTPaHHUKA, M300pa)kaTh MHOTOTPAaHHUKH, (UTYpbl M MOBEPXHOCTU
BpAIlI€HUs, UX CEYECHUs, B TOM YHCJIE C MOMOIIBIO AIEKTPOHHBIX CPEJIICTB;
YMEHHUE NPUMEHSTh CBOMCTBA T€OMETPUYECKUX (PUTYp, CaMOCTOSTENHHO
(bopMyTUpOBaTh OMpPEACTCHUS N3ydaeMbIX (UTYp, BBIABUTATh THIIOTE3HI O
CBOMCTBaX M NPU3HAKAX TIeOMETPUYECKUX (GUryp, 0oOOCHOBBIBATH WU
OlpoBeprarh MX; YMEHHE TPOBOAWUTH KIACCUPHUKANNIO (UTYp TIO
pa3NUYHBIM pPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE JONOJHHUTEIbHbIE
MIOCTPOEHUS

11

YMeHue onepupoBaTh INOHATHUAMU: JBUKEHHE B  IIPOCTPAHCTBE,
IapaJuIeJIbHBIM NIEPEHOC, CUMMETPHs Ha IUIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, IHpeoOpazoBaHue 10100Us, NOAOOHBIE (UTYPBI; yMEHHE
pacro3HaBaTh paBHbIe M IMOJOOHBIE (PUIYpBI, B TOM YHUCIIE B NPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIIOJIb30BaTh FEOMETPUYECKUE OTHOILIECHUS TpU
peleHNH 3ajJlay; HaXOAWTh T€OMETPUYECKHE BEJIUYMHBI (JJIMHA, YTOI,
iouaib, 00beM) MpU PEUIeHUH 3a/1a4 U3 JIPYTUX y4eOHBIX IPEIMETOB U
U3 peasbHOM KHM3HHM;, YMEHHE BBIYUCIATH T€OMETPUYECKHE BEITUUMHBI
(nmuHa, yroj, miow@aab, o0bEM, IUIOLIA/[b MOBEPXHOCTH), HCIIOJIb3YS
u3y4yeHHble (OPMYIBl M METOIbI, B TOM 4YHCJE: IUIOIA[b MOBEPXHOCTHU
MMpaMUIbl, TPU3MBI, KOHYCA, MHJIUHIpA, TUIONaab chepsl; o0beM Kyoa,
NPSAMOYTOJIBHOIO MapajuleNieNuIeaa, MTUPaMUAbI, TMPHU3MbI, UIHHIPA,
KOHYCa, 11apa; YMEHHE HaX0IUTh OTHOILIEHUE 00bEMOB OAOOHBIX PUTYP

12

VYMmenne ONCpUPOBATH NMOHATUAMMU: IPAMOYTOJIbHAsA CHCTEMa KOOPJAHWHAT,
BEKTOP, KOOPIHMHATHI TOYKH, KOOPAUHATHI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BEJCHUE BEKTOpPa Ha YHUCIO, pa3joKeHHWE BEeKTopa Mo Oasucy,
CKaJIIPHOE TMPOU3BEJCHUE, BEKTOPHOE MPOU3BEACHUE, YION MEKIY
BCKTOpaMu;, YMCHHUC HCIIOJIb30BaTh BeKTOpHBIfI n KOOp)II/IHaTHLIﬁ METOO
JUTSL PEIICHUS] TEOMETPUICCKHX 3a/1a4 U 3a/1a4 APYTUX YYCOHBIX MPESIMETOB

13

YMeHue BhIOMpaTh MOAXOMSAIIMNA METOJ JUIsl PeLICHHs 3aa4ui; TOHUMaHHe
3HQUUMOCTU MAaTEMAaTHUKUd B M3YYEHUH MPHUPOIAHBIX U OOIIECTBEHHBIX
IIPOLIECCOB UM SBICHUH; YMEHHME paClO3HABATh IIPOSIBICHUE 3aKOHOB
MaTeMaTHUKN B UCKYCCTBE, YMEHHME NIPUBOAUTH NPUMEPHI MaTeMaTHY€CKUX
OTKPBITUN POCCUMCKOW U MUPOBOM MATEMAaTU4YECKOU HAYKU

Ilepeuens 21eMEHTOB coaepkaHusl, mposepseMblx Ha EI'D
10 MaTeMaTuKe

Kon

[TpoBepsiemMblii SIEMEHT COIepP KaHUS

Ywucna v BEIYUCICHUS
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1.1

HaTypaJ'II)HI)IG " LCIBIC YHCa. HpI/I3HaKI/I JACIINMOCTH ICJIbIX YUCCII

1.2 Panmonanphpie yncna. OOBIKHOBEHHbIE M JECATHYHBIE JPOOH, IPOLEHTHI,
OeCKOHEUHbIE EPUOUECKUE IPOOH
1.3 Apudmernueckuit KOPEHb HaTypajabHOU CTEIICHHU. [HerictBus c
apu(MeTnyecKUMU KOPHSAMHU HaTypajJbHOU CTEIEHH
14 Crenenb ¢ menbiM nokazaresneM. CTeneHb ¢ paldOHAIBHBIM ITOKa3aTesieM.
CBoiicTBa cTeneHu
1.5 CuHyc, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHHYC, apKKOCHHYC,
apKTAaHI'€HC YUCIIOBOIO apryMeHTa
1.6 Jlorapudm uncna. JlecsTudyHble U HaTypasibHbIE JOTapU(MBI
1.7 JlelicTBuTenbHble 4YHciIa. ApudMeTHUECKHe OINepaluu C JAeHCTBUTEIbHBIMU
yucaamu. [IpuOnukeHHble BBIYUCIICHUS, IpaBWIA OKpPYIJIEHUS, NPHUKUAKA U
OLIEHKA pe3y/bTara BEIYUCIICHUH
1.8 IIpeoOpa3oBanue BbIpaKeHUIH
1.9 KommnnekcHsle uncna
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 Lenbie n 1poOHO-paIOHAIEHBIE YPAaBHEHUS
2.2 HppanmoHaibHble ypaBHEHUS
23 Tpuronomerpuueckue ypaBHEHUS
24 [Toxa3zaTenbHble U JorapuMUIecKie ypaBHEHUS
2.5 Lenpie 1 1poOHO-paMOHATIFHBIC HEPABCHCTBA
2.6 HppannonanbHbie HEPaBEHCTBA
2.7 [TokazarenbHble U JIorapuPpMUIECKIEe HEPABEHCTBA
2.8 TpuroHomeTpuyeckre HepaBeHCTBA
2.9 Cucremsbl 1 COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 | YpaBHeHus, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 |Marpuua cuctemsl IMHEHHBIX ypaBHEeHUHN. ONpenenuTesb MaTpULb
3 OyHKIMH U TpaduKH
3.1 Oyukiys, crnocoOsl 3amanusa GyHkuun. 'papuk Qynxmumu. Bzaumuo obparHbie
¢byHkuuu. YetHsle v HeueTHble QyHKIMU. [lepuognueckue GyHKIMM
3.2 ObnacTp ompeneneHUs] U MHOXKECTBO 3HadeHMi ¢yHkuuu. Hynmu QyHkiumu.

[IpomMexxyTku 3HAKOMOCTOSHCTBA. [IpOMEKYTKM MOHOTOHHOCTH  (YHKIHWH.
MakcuMyMbl 1 MUHUMYMBI (QyHKIUH. HanGonbliee M HauMeHbllee 3HaYCHHE
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(GYHKIMU Ha IPOMEKYTKE

33 Crenennast (yHKIHsS ¢ HaTypajJbHBIM M IIeJbIM TOKaszareneM. Ee cBoiicTBa u
rpaduk. CBOHCTBa U TpauK KOPHS N-OU CTETIEHU
34 Tpuronomerpudeckue GyHKINHU, UX CBOMCTBA U rpaduKu
3.5 [TokazarenbHas ¥ Jorapupmuueckas GyHKIUHN, UX CBOMCTBA U TpaduKu
3.6 Toukn paspeiBa. Acumnrorel rpadukoB ¢yHKiui. CBoiicTBa  (QyHKIHIA,
HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUsI TOCIEI0BaTEIbHOCTEN
3.8 ApudmeTrueckass U TreomeTpuueckas mporpeccuu. Dopmyna  CIOXKHBIX
IIPOLIEHTOB
4 Hauana maremarnyeckoro aHajinsa
4.1 [IpousBoanas pynkuuu. [Ipon3BonHbIe FI€eMEHTAPHBIX (PYHKINH
4.2 [IpumeHeHne TPOM3BOMHONW K HMCCIENOBAaHUIO (PYHKIIMH HAa MOHOTOHHOCTH W
sKcTpeMyMbl. HaxoxeHne HanOombIero 1 HauMEHbIIEeTo 3HaYeHHsT (PyHKIIMK Ha
OTpe3Ke
4.3 [TepBooOpasnas. MuaTerpan
5 MHoxecTBa u JIoruKa
5.1 MHoxecTBO, onepanuuy HaJ MHOXecTBaMu. Jluarpammsl Diinepa - Benna
5.2 Jloruka
6 BeposaTHOCTB U cTaTUCTHKA
6.1 OnwucarenpHasi CTaTUCTHKA
6.2 BeposarHocTh
6.3 Kombunaropuka
7 I'eomerpus
7.1 @urypsl Ha MIIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tesa 1 MOBEPXHOCTH BpalICHUS
7.5 Koopnunarsl ¥ BEKTOPBI

Coneprxanue oOyuenus B 10 kiacce.
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I'pad, cBa3ublii rpad, nytu B rpade: uukiasl U nenu. CreneHb (BaJIGHTHOCTh) BEPIIMHBL.
I'pader Ha mmockocTu. Jlepebs.

CryyaiiHple SKCIIEPUMEHTHI (ONBITHI) U CIIydaiiHbIE COOBITHA. DJIEMEHTapHBIC COOBITHS
(ucxonpl). BeposTHOCTD city4ailHOro coObITHS. BIM30CTh YacTOTBI M BEPOSTHOCTH COOBITHIA.
Ciy4aiiHble OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU.

Onepauuu Haja COOBITHSIMH: TEepecedyeHre, OObeIUHEHHE, MPOTHUBOIOJIOKHbBIE COOBITHS.
Huarpammsl Diinepa. @opmMyna Cl10KeHUS BEPOSITHOCTEN.

VYcnoBHasE BEPOATHOCTh. YMHOXKEHUE BEPOATHOCTEHN. JlepeBO CilydyalHOro 3KCIEPUMEHTA.
®opmyna noiaHo# BepostHOCcTH. Popmyna baiteca. HezaBucumbie coObITHS.

bunaphbiii cyyaiiHbll ONBIT (MCHIBITAHUE), YCIeX U Heydada. He3zaBucHUMBbIE HCTIBITAHUS.
Cepus HE3aBUCHUMBIX HCHBITAaHMH 10 mepBoro ycmnexa. IlepectaHoBku u daxrtopuan. Yucno
couetanuid. Tpeyronpuuk [lackans. ®opmyna Ounoma Herotona.

Cepus He3aBUCHUMBIX HchblTaHuil  bepnymnu. CnydaiiHelii  BBIOOp M3  KOHEUHOMU
COBOKYITHOCTH.

Cnyuaiinas BennuuHa. Pacrmpenenenue BeposTHOCTEM. Jluarpamma pacnpeneneHusl.
Onepanuun Hajx CiIydyallHbIMM BEJIMYMHAMH. buHapHas ciywaliHas BenuuuHa. [Ipumepsl
pacripesielieHuil, B TOM YUCIIe TeOMETPUIECKOEe U OMHOMHUAIIBHOE.

CoBMeECTHOE pachpenesieHue ABYX CIy4alHbIX BenuuuH. He3aBucumblie ciydaliHbIe
BEJIMYMHBI.

Maremarndeckoe OXHIaHUE ClOydalHOW BenuuwmHbl (pacmpenenenwus). [Ipumepsr
PUMEHEHHs MaTeMaTUYeCKOTO OXKUAAaHus (CTpaxoBaHue, JoTepes). Maremarniyeckoe OKuaaHnue
OMHapHOW Cily4ailHON BeNWYMHBI. MareMmaTtudeckoe OXHUIAHUE CyMMBbI CIyYalWHBIX BEJUYHH.
Maremaruueckoe 0’KHIaHue TeOMETPUIECKOro M OMHOMHAIIBHOTO paclpeieleHui.

Jucniepcusi W CTaHJAPTHOE OTKJIIOHEHWE CIIyJallHOM BETWYUHBI (pacTpeeICHHs]).
Jucnepcusi OMHApHOM ciay4ailHOW BeIMUMHBI. MaTeMaTHYecKoe OXKHMJIAaHWE IMPOU3BEIACHUS U
JUCIIEPCHUS] CYMMBI HE3aBUCHMBIX CIy4YalHBIX BEIWYMH. JlUcnepcus U CTaHAapTHOE OTKIOHEHUE
OMHOMHUAIBHOTO pacnpeaeicHus. Jlucnepcuss M CTaHAAPTHOE OTKIOHEHHE I'€OMETPUYECKOTOo
pacnpeneneHus.";

JUi mpoBenieHUsl €AMHOIO TOCYIapCTBEHHOIO JK3aMeHa 1o MareMaruke (nanee - EI'D mo
MaTeMaTHKe) UCTIONb3YyeTCs NnepeueHb (KoAU(PUKaTop) NpoBepseMbIX TpeOOBaHUHN K pe3ylibTaram
OCBOEHHsI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl CPEAHEro 001ero 00pa3oBaHus U HJIEMEHTOB
COJIEPIKAHMS.

ITpoBepsembie Ha EI'D mo maremaruke TpeOOBaHUS K pe3ylbTaraM OCBOCHHS OCHOBHOMU
o0pa3oBaTeIbHOM MPOTPAMMBI CpeTHEro 001ero 0opa3oBaHus

Kon [IpoBepsieMble TpeOOBaHMS K PEIMETHBIM PE3yJIbTaTaM OCBOCHUS
IIPOBEPSIEMOT0 | OCHOBHOM 00pa30BaTEeNIbHOM MPOrPaMMBbI CPETHETO 00IIero 0Opa3oBaHUs
TpeOOBaHM

1 Biagenue MeromamMu JOKa3arenbCTB, aAITOPUTMAMM  DPEIUICHMS 3ajad,
ymMeHue (GopMyIHpOBaTh M OINEPUPOBATH MOHSITUSIMM: OIpEAEICHUE,
aKcuoma, TeopeMa, CIEICTBHE, CBOWCTBO, IIPU3HAK, JOKAa3aTeJIbCTBO,
paBHOCHIIbHBIE (DOPMYIUPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATh
o0paTHOE U NPOTUBOIOJIOXKHOE YTBEpPXKIEHHE, NPUBOIAUTH IPUMEPHl U
KOHTPIIPUMEpPBI, HMCIOJb30BATh METOA MaTeMaTHYeCKOM HHIYKIIHH;
IIPOBOJUTH J10KA3aTEIIbHBIE PACCYKICHHU IIPU PELIECHUN 3a]a4, OLICHUBATh
JIOTHYECKYIO  IPAaBUJIBHOCTh  pACCYKJICHHH; yMEHHE ONEpPUPOBATh
MOHATUSAMU: MHOXKECTBO, ITOAMHOKECTBO, OIEPALMM HAaJ MHOXECTBAMH;
YMEHHUE HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmnapar JUisl OIIMCAHUS
peanbpHbIX MPOLECCOB U SBJICHUM U IIPU PELICHUHU 3a1a4, B TOM YUCIIE U3
JpYyTUX Y4eOHBIX NPEAMETOB; YMEHHME OIEpUpOBaTh MOHATUSAMU: Tpad,
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CBsI3HBIM Tpad, nepeBo, IUKI, rpad Ha TUIOCKOCTH; YMEHHE 3aJaBaTh U
OMHUCHIBaTh Tpadbl pasNTUYHBIMU CIIOCOOAMM; HCIONIB30BaTh rpadsl mpu
pelieHuu 3a1a4u

YMeHue onepupoBaTh NOHATHUSMHU: HATypaJIbHOE YHUCIO, LIEJI0€ YHCIIO,
CTEINEHb C LIEJBbIM II0KAa3aTelIeM, KOPEHb HaTypajbHOW CTEIIEHM, CTEIEHDb C
paloHaJIbHBIM IOKa3aTeNieM, CTENEHb C JIEWCTBUTENbHBIM IOKa3aTeseM,
morapudmM YHCIa, CHUHYC, KOCHHYC M TAaHTCHC MPOHM3BOJIILHOTO YHCIA,
OCTAaTOK IO MOJIYNIO, PalMOHAJIBHOE YHCIO0, HpPpalOHAJIbHOE YHUCIIO,
MHOXXE€CTBA HATYpaJbHBIX, LEIbIX, palUOHAIbHBIX, JEHCTBUTEIbHBIX
YHUCeN; YMEHHUE MCIOJIb30BATh MPU3HAKH JACIIMMOCTH, HAMMEHBIITUN 00IINiA
JeNUTeNb W HauMeHbIllee o0Ilee KpaTHoe, anropuT™M EBkianaa mpu
pelIeHnr 3aa4; 3HAKOMCTBO C Pa3jIMYHbIMH MO3ULMOHHBIMH CHUCTEMaMH
CUWCIJICHHSI; YMEHUE BBIMOIHSITH BHIYMCICHUE 3HAYCHUN U MTPeoOpa3oBaHus
BBIPOKECHHM CO CTENCHSAMHU U Jiorapudmamu, mpeoOpa3oBaHUs TPOOHO-
palMOHaNbHBIX  BBIPAKEHHM; yMEHHME  ONEpUPOBATH  MOHATHUSIMHU:
MOCJIEZIOBATEIbHOCTh, apu(MeTnyeckas Mporpeccus, reoMeTpuyecKas
nporpeccus, OECKOHEYHO YyObIBalollasi TreoMeTpUYecKas MpOrpeccus;
YMEHHME 3a/1aBaTh IIOCJIEOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIBIO
PEKYpPPEHTHBIX (OPMYI; YMEHHE ONEPUPOBATH MOHATHUSAMH: KOMILIEKCHOE
YHCJIO0, COMNPSDKEHHBIE KOMIUIEKCHBIE YHCIAa, MOIAYJAb U apryMEHT
KOMILJIEKCHOTO ~ 4Yucia, (opmMa  3aluCH  KOMIUIGKCHBIX  YHCEl
(reomeTpuueckasi, TPUTOHOMETpPHYECKass U anreOpamdeckas),; yMETh
MPOU3BOANTE apuMeTndecKkue JEHCTBUS C KOMIUIEKCHBIMU YHCIIAMU;
MPUBOAUTH IMPUMEPHI UCIOIb30BAHUS KOMIUIEKCHBIX YHCEJI; ONEpPUpPOBATh
NOHATHAMM: Marpuna 2 X 2 u 3 X 3, onpenesnurenb MaTpuLbl,
reOMETPUYECKUN CMBICI ONPENEITUTENS

VYMmenune OIICpHUPOBATH IOHATHUAMU. PaAIUOHAIBHBIC, HWppalUuOHAJIbBHBIC,
IIOKa3arCJIbHBIC, CTCIICHHBIC, JIOT apH(bMI/I‘{eCKPIe, TPUTOHOMCTPUUCCKUC
YpPaBHCHUSA W  HCPABCHCTBA, HNX CHUCTECMbI; YMCHUC OICPpUPOBATH
IHOHATHUAMU. TOXIACCTBO, TOXIACCTBCHHOC npe06pasoBaHHe, YpaBHCHHC,
HCPaBCHCTBO, CHCTCMaA ypaBHeHI/Iﬁ N HCPABCHCTB, PABHOCHUIIBHOCTH
ypaBHeHHfI, HCpPaBCHCTB W CHUCTCM, YMCHHC pCHIaATbL YpPaBHCHUA,
HCpaBCHCTBA W CHCTEMBI C IIOMOINBIO pPa3JINYHBIX IIPHUEMOB; pPCIIaTh
YpaBHCHHA, HCPABCHCTBA U CUCTECMbI C MapaMCTpOM; MPUMCHIATH
YpPaBHCHUA, HEPABCHCTBA, UX CHUCTCMbI IJId PCHICHUA MATCMATHYCCKUX
3aa4 U 3aa4 U3 pasInIHbIX oOnacreit HAyKH U peanLHoﬁ KHU3HU

YMeHue OmepupoBaTh MOHATHAMU: (PYHKIHS, HYETHOCTh (PYHKIHH,
MEPUOJNYHOCTh (DYHKIIMM, OTPaHUYEHHOCTh (YHKIIMH, MOHOTOHHOCTB
¢byHKIMHM, SKCTpeMyM (YHKIMH, HAauOoJbllee W HaUMEHbILEE 3HAUYECHUS
(GyHKIMM Ha TIPOMEKYTKE, HempepbiBHAA (DYHKIHs, aCUMIOTOTHI rpaduka
GbyHKIMY, TIepBas ¥ BTOpas MPOM3BOAHAS (PYHKIMH, T€OMETPHUECKUN U
(bU3MYEeCKU CMBICI TIPOM3BOIHOM, TepBOOOpa3Has, OMPEACICHHBIN
MHTETpaj, yMEHHE HaxOIUTh ACHMIITOTHl rpaduka (QyHKIMH; yMeHHE
BBIYUCIIATH TIPOU3BOIHBIC CYMMBI, TIPOU3BECHHSI, YACTHOTO ¥ KOMITO3UIIHH
GyHKUMI, HAXOAWTh YpaBHEHHE KacaTelbHOH K Trpaduky (yHKUIUY;
YMEHHE HaXOIUTh IPOU3BOMHBIC OJIEMEHTApPHBIX (YHKIWH; YMEHHE
WCTIOJIb30BaTh TPOU3BOIHYIO JJISI HUCCIENOBaHUSA (PYyHKIMHA, HAXOAUTh
HauOoOJbIINE W HAMMEHBIIUE 3HAYeHUs (QYHKIUH; CTPOUTH Tpaduku
MHOTOWICHOB C HCIOJIb30BAaHHEM armapara MaTeMaTHYeCKOro aHalln3a;
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MPUMEHATh TPOM3BOAHYIO JUISI HAXOXKIEHHsS HAWIY4IIero pelieHus B
NPUKIAIHBIX, B TOM YHCJE COLMAILHO-3KOHOMHYECKUX U (U3UUECKUX
3aja4ax; HaXOAWUTh IUIOMAAN U 00beMBbl (UTYp C TOMOIIBI0 HMHTErpaa;
NPUBOAUTH TPHMEPHl MaTEeMaTHYECKOTO MOJIEIUPOBAHUS C TOMOIIBIO
middepeHnnanbHbIX YpaBHEHUH

YMenue onepupoBarh NOHATUAMU: Ipaduk QyHKUKHU, OOpaTHas (yHKLIHUS,
KoMno3uuuss QyHKUUH, JauHEeHHas QYHKOUS, KBagpaTuyHas (QyHKIMA,
panuoHanbHas (YHKIUS, CTENEeHHas (QYHKUUSA, TPUTOHOMETPUUYECKHE
¢byHKLIMY, OOpaTHbIE TPUTOHOMETpUYECKHE (QYHKIMM, MOKa3aTeslbHas U
jgorapudmuueckas (QyHKIUHA; YMEHHE CTPOUTb TpapUKd H3YYEHHBIX
(byHKLUI, BHIIONHATE IpeoOpa3oBaHus rpaukoB (PyHKIMH, HCIIOIb30BATh
rpaduKy UIsl U3yYEHUS MIPOLECCOB U 3aBUCUMOCTEHN, MPU PELICHUH 3a/1a4
U3 JIpyrux y4eOHBIX MPEJIMETOB M 3a/1au U3 peajbHOM >KHU3HHU; BBIPAXKATh
(dbopMynamMu 3aBUCUMOCTU MEXYy BEIMYMHAMU; UCIIOJIb30BaTh CBOMCTBA U
rpaduKu QYHKIUH [UIs pelleHus ypaBHEHWH, HEpaBeHCTB M 3ajJad C
napaMeTrpamu; u300pakaTb Ha KOOPAMHATHOM IUIOCKOCTH MHOXKECTBA
pelLIeHNI ypaBHEHUI, HEPAaBEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJadd pa3HbIX TUIIOB (B TOM YHUCIE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JABIKEHHUE, paboTy, CTOUMOCTh TOBapoOB U
YCIIYT, HAJIOTH, 33/1aud U3 OOJIaCTH YIPABJICHUS JUYHBIMU U CEMEHHBIMU
(uHaHCaMM); COCTaBJIATh BBIPAXKECHMS, YPABHEHMs, HEpPaBEHCTBA M HX
CUCTEMBI IO YCIIOBHUIO 3aJauM, MCCIENOBATh IIOJYYEHHOE pELICHUE HU
OLICHHBAaTh MpPaBAONOJOOHOCTh pE3yJbTATOB;, YMEHHE MOJEIMPOBATH
peanpHbIE CUTyallUM Ha $3bIKE MaTeMaTHKHU; COCTABIIATb BBIPAXKCHUS,
YpaBHEHUs, HEPABEHCTBA U UX CHUCTEMBI 10 YCIIOBHIO 33]1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJEIM C  HCHOJb30BAaHWEM  ammapara  anreOpsl,
MHTEPIPETUPOBATH NOJYYECHHBIN PE3ybTar

VYMeHHe onepupoBaTh MOHATHAMHU: CpelHee apupMeTHUecKoe, MeAHaHa,
HauOoJbIllee ¥ HAUMEHbINIEee 3HAUYCHHS, pa3Max, TUCIIEPCHs, CTaHIApPTHOE
OTKJIOHEHHE YHCIIOBOTO HaOOpa; yMEHHE W3BJIEKaTh, MHTEPHPETHPOBATH
MH(OPMALIMIO, TIPEICTABICHHYIO B Ta0IuIax, Ha JuarpaMMax, rpadukax,
OTpPa)KaIOIIyI0 CBOICTBA PEANbHBIX MPOIECCOB M SIBJICHUI; MPEICTABIATh
uHbOpPMAIIMI0O C TIOMOIIbIO TaOMMII ¥  JUarpaMM; HCCIIEI0BaTh
CTaTHCTHYECKHE JJaHHBIe, B TOM YHCJIE€ C MPUMEHEHHEM TpadruecKux
METOJIOB U JIEKTPOHHBIX CPEJICTB; rpaUuecKu MCCIe0BaTh COBMECTHBIE
HaOJIIONICHNS C TTIOMOIIBIO JMarpaMM pacCenBaHMs M JIMHEHHOW perpeccun

YMeHue onepupoBarh IMOHSITUSMH: CIyYalHBIA ONBIT M Cly4alHOE
COOBITHE, BEPOSATHOCTHh CIIy9alHOTO COOBITHS; YMCHHE BBIYUCIATH
BEPOATHOCTh C HCIOJb30BAaHHEM TIpaUuecKuX METON0B; NPUMEHATH
(bopMyNBl CIIOKEHUS W yMHOXEHHUS BEPOSTHOCTEH, (POPMYITy IOJHON
BEpOSITHOCTH, Gopmyny bepHymin, komOuHatopHbie (akTel U (HOPMYIHI;
OIICHMBAaTh BEPOSTHOCTH PEANTbHBIX COOBITHIL; yMEHHE OIEePHPOBATH
MOHATUSIMM:  ClIy4ailHas BeJIMYMHA, paclpeiesieHue BEepPOATHOCTEH,
MareMaTH4ecKoe OXHJIaHWE, IUCIEPCHS W CTaHIapTHOE OTKJIOHCHUE
CIly4aiiHOM  BeJWYUHBI, (QYHKIUH  paclpelesieHuss U IUIOTHOCTH
PaBHOMEPHOTO, IMOKa3aTeJIbHOT0 U HOPMAJIBHOTO PacHpe/eieHUil; YMEHHE
HCIOJIb30BaTh CBOMCTBA M3YyUEHHBIX paclpeAesCHUI Al pelieHus 3aau;
3HAKOMCTBO C TIOHATHUSMHU: 3aKOH OOJBIIUX YHCEI, METOJbI BHIOOPOUHBIX
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HCCIENOBAHUM; yMEHHE IPUBOAMTH IIPUMEPHI INPOSBICHUSA 3aKOHA
OONBIIMX 4YHMCET B TMPHUPOJAHBIX M OOILECTBEHHBIX SBICHHSIX; YMEHHE
ONEpUPOBaTh IMOHATUSAMH: COYETAHHE, NEPECTAHOBKA, YHCIO COYETAHUU,
YUCIO  NepecTaHoBOK; OuHOM  HblOTOHa;  yMeHHE  IPUMEHSTH
KOMOHMHATOpHBIE (aKThl U PACCYKICHUS JJISl PEIICHHS 33/1a4; OLEHHBATH
BEPOSTHOCTH peabHbIX COOBITUI; COCTaBIATh BEPOSTHOCTHYIO MOJENb U
MHTEPIPETUPOBATH NOJYYECHHBIN PE3ybTar

YMeHue onepupoBarb MOHATUAMM: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA yIia, IUIOCKUN YTroj, ABYTpaHHbINU
YIOJl, TPEXTPAHHBIA YTOJI, CKPEUIMBAKOIIMECS MPSAMbIE, MapaluIeTbHOCTh U
NEePHNEHANKYISAPHOCTh MNPSMBIX M IUIOCKOCTEH, Yroil MEXAYy HpsIMbIMHU,
Yrojd MEXKIy TMpAMOM U IUIOCKOCTBIO, YIOJd MEXKAY IUIOCKOCTSIMHU,
paccTosiHUE OT TOYKM JO IUIOCKOCTH, PACCTOSHUE MEXAY NPSIMBIMU,
paccTOsiHUE MEXAY IUIOCKOCTAMH; YMEHUE HCIIONb30BaTh MPHU PEUICHUU
3aa4 WU3y4YeHHbIE (aKThl M TEOPEMbI TUIAHUMETPHUH; YMEHHE OIICHHBATh
pa3Mepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTh MaTreMaTU4yeCKue
MOJIENIM C TIOMOUIbIO TE€OMETPUYECKUX IMOHSATUW W BEJIUYHMH, peuarhb
CBSI3aHHBIE C HUMU ITPAKTUYECKUE 3a]1a41

10

YMeHue onepupoBaTh MOHATHSIMH: IUIOMIANb (GUIYpH, 00beM (UTYPHI,
MHOTOTPAHHUK, IPaBUIbHBIA MHOTOIPAaHHUK, CEYEHHE MHOIOTpaHHMKA,
KyO, napajuienenumnen, Npu3Ma, NUpaMuia, QuUrypa M IOBEPXHOCTH
BpallleHHs, LWIMHApP, KOHYC, Iap, cdepa, Iomanb cgepsl, MIomaab
MOBEPXHOCTH MHUPaMUAbI, MPHU3MBI, KOHyCa, LWIMHIpa, 00beM KyoOa,
MPSIMOYTOJIBHOTO  MapaJljIesIeNUIena, MNHpPaMUAbI, NPHU3MBbI, LWIMHIPA,
KOHycCa, Ilapa, pa3BepTKa IOBEPXHOCTH, CEUEHHUS KOHyCa W IWJIMHIPA,
napajulejIbHblE OCH WJIM OCHOBAHMIO, CEUYEHHME IIapa, IUIOCKOCTD,
Kacaromascs cdepbl, LWINHAPA, KOHYCAa; YMEHUE CTPOUTh CEYECHUE
MHOTOTPaHHMKA, M300pa)kaTh MHOTOTPAaHHUKH, (UTYPHI M MOBEPXHOCTHU
BpAIlIeHUs, UX CEYCHUS, B TOM YHCJIE C MOMOIIBIO AIEKTPOHHBIX CPEJNICTB;
yMEHUE NPUMEHSTh CBOHCTBA T'€OMETPUYECKUX (PUTYp, CaMOCTOSTEIHHO
(dbopMynHpoBaTh ONpeAeNeHUs U3ydaeMblX (QUryp, BbIIBUTaTh THIIOTE3bI O
CBOMCTBaX M NpPU3HAKAX TIeOMETPUYECKUX (GUryp, OOOCHOBBIBATH HIIU
OlpoBeprarb MUX; YyMEHHE MPOBOAMTH Kiaccupukanuioo (GuUryp mo
Pa3NUYHBIM [pPU3HAKaM, BBIMOJIHATH HEOOXOMUMBIE JIONOJHHUTEIbHbIC
MIOCTPOEHUS

11

YMeHHe omepupoBarTh  MOHATHSAMHU: JIBIDKCGHHE B TPOCTPAHCTBE,
HapaJIHeJIBHBIﬁ NepeHoOC, CUMMETPUA HaA IIJIOCKOCTU U B MPOCTPAHCTBC,
MOBOPOT, TpeoOpa3oBaHuEe TOMOOMs, TOAOOHBIE (UTYPBI; YMEHHE
pacrio3HaBaTh paBHbIE M IMOJOOHBIE (PUTYpHI, B TOM YHCIIE B MPHUPOIE,
HCKYCCTBE, apXUTEKTYpE; UCIOIB30BaTh T€OMETPHUYCCKUE OTHOIICHHS TIPU
peuieHUn 3aJa4d; HaXOAWUTb I'COMCTPUUYCCKHUEC BCIUYHHBI (I[JII/IHa, yroi,
IJI01a16, 00BEM) TIPH PEIICHUU 33134 U3 JPYTUX YUEOHBIX MPEIMETOB U
nu3 peaHBHOﬁ JKU3HU; YMCHUC BBIYUCIATH TI'COMETPUUCCKUC BCIINYUHLL
(mmuHa, yroj, IUIONIAAb, OObEM, IUIOMIAIb IOBEPXHOCTH), HCIOJb3YS
HU3YyUCHHBIC q)OpMyJII:I U MCETOABI, B TOM YHCJIC: IJIOMAAb IMOBCPXHOCTU
MMpaMUIbl, TPU3MBI, KOHYCA, MHJIUHIpA, TUIoaab chepsl; o0beM Kyoa,
OpsAMOYTOJIBHOTO IMapauICiICIuncaa, HnHupaMuabl, NOTPHU3MbI, NUWIXHIpPA,
KOHYyca, Il1apa; YMEHHE HaXOAUTh OTHOIICHHE 00hEMOB MOAOOHBIX (PUTYp
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YMeHue omnepupoBaTh MOHATHAMU: TPSIMOYTOJIbHAS CHCTEMa KOOpIWHAT,
BEKTOp, KOOPAWHATHI TOUKH, KOOPIWHATHI BEKTOpA, CyMMa BEKTOPOB,
MIPOM3BEICHUE BEKTOpa Ha YHCJIO, DPAa3JIOKEHHWE BEKTOpa 1o 0aswucy,
CKaJSIpHOE TPOU3BENCHHE, BEKTOPHOE TNPOU3BEIACHHE, YTOd MEeXIy
BEKTOpaMH; YMEHHE HCIOJb30BaTh BEKTOPHBIM M KOOPAWHATHBIM METO.
JUIS peIlieHus] TeOMETPUUECKUX 3a/1a4 U 3aJa4 APYTUX yueOHBIX MPEAMETOB

13

YMeHue BbIOMpaTh NOAXOMALIMA METOJ JUIsl PeLeHHs 3aJauu; OHUMaHHue
3HaYMMOCTHM MAareMaTHKd B HU3yYEHUU NPUPOAHBIX M OOIECTBEHHBIX
IIPOLIECCOB UM SBJICHUH; YMEHME paCIO3HABATh IIPOSIBICHUE 3aKOHOB
MaTeMaTHKN B MCKYCCTBE, YMEHHE NPUBOIUTH IPHUMEPbl MaTeMaTH4yeCKUX
OTKPBITUN POCCUMCKOW U MUPOBOM MATEMaTUYECKOU HAYKU

[lepeueHs 31eMeHTOB copepxkaHusl, posepsieMbix Ha EI'D
110 MareMaTuke

Kon IIpoBepsieMblii 2IIEMEHT COAEPIKAHUS
1 Hucna u BBIYUCICHUS

1.1 Harypanbhbie u nensle uncna. [IpuzHaku qeIMMOCTH LETBIX YUCET

1.2 Panmonanehpie yucna. OOBIKHOBEHHbIE M JECATHYHBIE JpOOM, MPOLEHTHI,
OeCKOHEUHbIE EPUOUECKUE IPOOH

1.3 Apudmernueckuit KOPEHb HaTypajabHOU CTEIICHHU. HerictBus c
apu(pMeTnyecKUMU KOPHSAMU HaTypajbHON CTEIEHH

14 Crenenp ¢ menbiM nokazareseM. CTeneHb ¢ paldOHAIBHBIM IOKa3aTeseM.
CBoiicTBa cTeneHu

1.5 CuHyC, KOCMHYC M TaHI€HC YHCIIOBOTO aprymMeHTa. ApPKCHUHYC, apKKOCHHYC,
apKTAaHI€HC YUCIIOBOTO apryMeHTa

1.6 Jlorapudwm uncna. JlecaTuuHbIe U HaTypaJIbHBIE JIOTapU(PMBI

1.7 JlelicTBuTenbHble 4Yucia. ApudMeTHUECKHEe OINepaluu C JAeHCTBUTEIbHBIMU
gyuciaamu. I[lpuOnmkeHHbIE BBIYUCIICHUS, IpaBWJIA OKPYIJIEHUS, NPHUKUAKA U
OLICHKA pe3ynbTaTa BBIYUCICHUN

1.8 [Ipeobpa3oBanue BeIpaKeHUN

1.9 KommnekcHsle uncna

2 VYpaBHEHMSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHAIEHBIE YPAaBHEHUS

2.2 HppauuoHaibHble ypaBHEHUS

23 TpuroHomerpuueckue ypaBHEHUS

24 [TokazarenbHbIe U Torapu(MUIECKHE YPaBHEHUS
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2.5 [enpie 1 1poOHO-paIMOHATBHBIE HEPABEHCTBA
2.6 UppanmonanbHpie HEpaBEHCTBA
2.7 [TokazarenbHble U JTorapuPMUIECKIEe HEPABEHCTBA
2.8 TpuroHomeTpuyecKkue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH YPaBHEHHI U HEPABEHCTB
2.10 | YpaBHeHUS, HEpAaBEHCTBA U CUCTEMBI C ITapaMeTpaMu
2.11 |Marpuua cuctemsl IMHEHHBIX ypaBHEeHUHN. ONpenenuTesb MaTpULbl
3 OyHKIMH U TpaduKh
3.1 OyHKIWs, crnocoOsl 3ananusa GyHKuuu. 'papuk QyHkimuu. Bzaumuo obparHbie
¢byukiuu. YerHsle u HeueTHble GyHKIMH. [leproanueckue GyHKIuN
3.2 OO6nacth ompeneneHus] U MHOXKECTBO 3HaueHWi (ynkmuu. Hymu ¢yHKImm.
[IpomMeXyTKH 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKLHUH.
MakcumyMbl 1 MUHUMYMBI (yHKIMH. HaubGonbiiee u HauMmeHblllee 3HAUCHUE
(GYHKLIMHY Ha IPOMEXKYTKE
33 Crenennas (yHKIUsS ¢ HaTypalbHBIM W IEJBIM TOKa3areiaem. Ee cBoiicTBa u
rpaduk. CoiicTBa 1 rpaduK KOPHS N-0i CTETICHU
34 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U rpaduku
3.5 [TokazatenbHas u norapudmudeckas GyHKIIMU, UX CBOICTBA U TpaduKu
3.6 Touku paspeiBa. Acumnrorel rpadukoB ¢yHKuuil. CBoiicTBa (QyHKIMIA,
HENpPEPBIBHBIX HAa OTPE3KE
3.7 IlocnenoBarenbHOCTH, CIIOCOORI 3aJaHUs MOCIEA0BATEIHLHOCTEH
3.8 Apudpmernueckass W reoMmerpuueckas mporpeccunr. DopmMmyna  CIOKHBIX
IIPOLIEHTOB
4 Hagayia MaTemaTnyeckoro aHainusa
4.1 [IpousBoanas ¢pynkuuu. [Ipon3BonHbIC SIEMEHTAPHBIX (QYHKITHI
4.2 [IpumeHeHne TPOU3BOMHOW K HCCIENOBAaHUIO (DyHKIHMHA HAa MOHOTOHHOCTH H
sKcTpeMyMbl. HaxoxkaeHre HanOoIbIlero 1 HauMeHbIIero 3HaueHus: (yHKIIMH Ha
OTpe3Ke
4.3 [TepBooOpaznas. Muaterpan
5 MHoOxecTBa U JIOTHKa
5.1 MHoXxecTBO, onepanuu Haj MHOXKecTBaMu. Jlnarpammel Didiepa - Benna
5.2 Jloruka
6 BeposTHoCTh U cTaTUCTHKA
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6.1 OmnucareibHast CTaTUCTAKA

6.2 BepositHoCTh

6.3 KomOunaropuka

7 I'eomeTpus

7.1 ®urypsl Ha MIIOCKOCTH

7.2 [IpsiMble U TIIOCKOCTH B IPOCTPAHCTBE

7.3 MHororpaHHUKHN
7.4 Tena u moBEpXHOCTH BpalllCHUS
7.5 KoopnuHars! 1 BEKTOPBI

4. OFBEM YYEBHOI'O ITIPEIMETA U BUJIbl YYEFHON PABOThHI

Buna yueoHoii padoThl

O0BeM B yacax

O0bem yyeOHOro nmpeamera 369
B TOM YHCIIE:
OcHOBHOE coJiepKaHHe: 292
- VYpok 186
- Ilpaktuueckue 3aHATUSA 106
[TpodheccnonanbHO-OpUEHTUPOBAHHOE COICPKAHUE (COlIEpIKaHue 20
NPUKJIAJHBIX MOJYJIEH):
- Ypok 10
- IIpaktnyeckue 3aHATUA 10
KoHncynbTamum (mepes 3K3aMeHOM ) 2
CamocTtosTenpHast pabora (Bcero) 51
IIpomeskyTouHas arrecTanus B popme IK3aMeHa 4

60




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
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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,
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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).
[IpuMepbl NpPUMEHEHHS MATEMAaTHUECKOrO OXHIaHHS (CTpaxOoBaHHE,
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 1 [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;
- MarsuTtHo-MapKepHas J0CKa;
- Craruueckue, JMHaAMUYECKHUE, IEMOHCTPAIIIOHHBIE U Pa3aTOUYHbIE MOJIEIIN;
- Kommiekt TexHu4ecKkol JOKyMEHTAlMM, B TOM YHCJIE MaclopTa Ha CPEJCTBa
o0yuyeHus, THCTPYKIIMH 110 UX UCIOJIB30BAaHUIO U TEXHUKE O€30MaCHOCTH;
- Kommekt yuyeOHO-MeTOANYECKON TOKYMEHTAIUH;
- DoHJ OIICHOYHBIX CPEJICTB M0 MPEAMETY;
- Komnekmust ungpoBeix 00pazoBaTeIbHBIX PECYPCOB;
- DJEeKTpOHHbIE METOAUYECKHE MTOCOOUS M0 MAaTEMATHKE;

6.2 UndopmannonHoe odecnedeHne peajim3alui NPOrpaMmMbl

B Oubnuoreunslii (oHa BXOAAT y4deOHUKH H3 (eAepanibHOro MepeuHs y4eOHUKOB,
JIOTYIIEHHBIX K MCIOJIb30BAaHUIO MPU PEATU3aLMH UMEIOIUX FOCYyAaPCTBEHHYIO aKKPEIUTAIUIO
o0pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIETr0, OCHOBHOTO OOIIET0, CPEAHEro OOIIeTro
o0pa3oBaHMsl OpPraHU3alMsMM, OCYILIECTBISIOIIMMU 00pa30BaTENbHYIO JESITEIbHOCTh U
YCTaHOBJICHUSI MPEAEIBHOTO CPOKa MCIOIb30BaHUS HCKIIOUEHHBIX YUEOHHKOB, YTBEPKICHHOTO
npukazoM Munnpocseuienus Poccun ot 21.09.2022 N 858. (3apeructpupoBano B MuHioCTE
Poccun 01.11.2022 N 70799).

Crynenram  Komnemxa  obecriedeH  jgoctynma kK ydeOnukam  OBC  Jlanb
(https://e.lanbook.com/) (komnekmuu "®ITY. Cpemnero obmero oOpazoanus. HM3a-Ba
«IIpocsemenue», "Axagemus". O61e00pazoBaTeIbHbIE IPEIMETHI).

B o0pazoBaTenbHOM Mpoliecce WCHOJB3YIOTCS JIEKTPOHHBIE 00pa30BaTEIbHbIE PECYPChI
u3 (eaepasbHOrO TMEpeyHs AIIEKTPOHHBIX O00pa30BaTENbHBIX PECYpCOB, JOMYIIEHHBIX K
UCIOJB30BAHUIO  TPU  peald3allud  HMMEIOIIMX  TOCYAApCTBEHHYIO  aKKpEIUTAILHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYalbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIero
oOpa3oBaHmsi, YTBEpPKJACHHOTO TmpukazoM Munnpocsemenus Poccun 18.07.2024 N 499.
(3apeructpuposano B Muntocte Poccun 16.08.2024 N 79172).

OcHOBHbBIE HICTOYHUKH:
1. bammakoB M.M. Marematnka: y4eOHUK IS CTYJASHTOB YUPEKICHHA CpPEIHETO

npodeccuoHaibHOTO  oOpa3zoBanmsi, 1-e¢ w3manme: OOMmMECTBO ¢  OrpaHHUYCHHOMN
OTBETCTBEHHOCThIO OOpa3z0oBaTEebHO-U3AATEIBCKUH IIEHTP «AKaaeMusy», 2022r.
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bamvakoB M.U. Marematuka. 3agauyHuk: ydeOHOe mocoOue Ijs CTYIEHTOB CPEIHEro
npodeccuoHaibHOTO  oOpa3zoBanmsi. 1-e¢ wm3ganme: OOMmMECTBO ¢  OrpaHHUYCHHOMN
OTBETCTBEHHOCTHI0 OOpa3oBaTeNbHO-U3IATEIBCKUI LIEHTp «AKagemus», 2022r.

DJIEKTPOHHBIEe 00pa30BaTe/IbHbIC PeCypChl

BepositHocte u cratuctuka 10. B DOP BI10 npencraBneno 8 wMoxayneit Ha 34
akajzeMuueckux dvaca. OOmmii nepedeHbp Monyneil: IlpeacraBieHue JaHHBIX |
onucarenbHasi cratucThka; CiydaliHble OIBITBI M CllydallHble COOBITHUS, OIBITHI C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU Hcxonamu; Omepauuu Haja COOBITUSIMH, CIOXKEHUE
BEpPOSITHOCTEH; YCIOBHas BEPOSITHOCTb, NEPEBO CIy4alHOTO OMbITa, (HopMysia TMOJHON
BEPOSTHOCTH M  HE3aBHUCUMOCTh  COOBITHH; DneMeHThl KoMmOuHaTtopuku; Cepuu
nociieIoBaTeIbHbIX UcnblTaHui; CiydaiiHble BETUYMHBI U pacnpenenenus; O0obmenue u
CHUCTeMaTH3allMsg  Kypca  BEeposSTHOCTM M cratructukn 10 kmacca.  OOO
"CBEPOBPA3OBAHMUE".

BepostHocts u cratuctuka 11. B D0OP Bl1 mnpencraieno 8 wopyneit Ha 34
akajeMuuecknx vaca. OOmmii mepedeHp MoayJei: MaremaTrueckoe OKHJIaHUEe CITydaitHOM
BEJIMYMHBI, Jlucnepcust M CTaHAapTHOE OTKIOHEHHE CIy4YaiHOM BeNMYMHBL; 3aKOH OOJBIINX
yncen;  HempepbiBHbIe — ciydaiiHble — BenuuuHBl  (pacmpeneneHus).  HopmanbHoe
pacnipenenenue; O0oOLmIeHHe U cUCTeMaTH3alus: MPEICTaBICHUE JaHHbIX W CTaTUCTHKA,
OO6o01eHrne M cucTeMaTu3alus: MHOXEeCTBa, KOMOMHaropuka, rpadsl; OO600meHue u
cucTeMaTH3alus: COObITUA U UX BeposaTHOCTH; O000IeHHe U cCUcTeMaTH3allus: CllyyaiiHble
BenuuuHbl 1 pacnpenenenus. OO0 "CBEPOBPA3OBAHUE".
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