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HOACHUTEJIBHAS 3AIIMCKA

VYuebHsniil kypc «Anrebpa U Havajlla MaTeMaTUYECKOrO aHaln3a» SIBIISICTCS
OJIHMM M3 HauOoJiee 3HAUMMBIX B IpOrpaMMe cpeaHero oomiero oOpa3oBaHus,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH 00€CIEYMBAET UHCTPYMEHTANbHYIO 0a3zy s
M3YUYEHUSI BCEX €CTECTBEHHO-HAYUHBIX KYpPCOB, a C APYroil CTOPOHBI, POpMHUpPYET
JIOTUYECKOe U a0CTPaKTHOE MBILIEHHE 00yYaloIUXCsl HA YPOBHE, HEOOX0IUMOM
JUISl OCBOEHUSI UHPOPMATUKHU, OOIIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U IPYTHUX
JUCIMIUIMH. B paMkax JaHHOTO y4eOHOro Kypca OOydyarouluecsi OBJaJeBaioOT
YHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOW HayKd, KOTopas  (opMyIupyeTr CBOHU
JTOCTHXKEHUSI B MAaTEMaTUUECKOU (popme.

VY4eOHbIil Kypc anreOpbl U Havyajl MaTEMaTHYECKOTO aHajiv3a 3aKjia/ibIBacT
OCHOBY [UISl YCHEIIHOTO OBJQJACHHUS 3aKOHAMU (PU3UKH, XUMUH, OUOJIOTHUH,
MOHUMAaHUSI OCHOBHBIX TE€HJICHIIMH Pa3BUTHSI SKOHOMUKHU U OOIIIECTBEHHOMN KU3HH,
MO3BOJISIET OPHEHTHUPOBATHCSI B COBPEMEHHBIX IU(PPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO HCIIOJIL30BaTh MX JUIS JaJIbHEHWIIEro oOpa3oBaHUs U B
MOBCETHEBHOM XM3HU. B TO ke Bpemsi oBiajcHUE aOCTPAKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKIMSIMU anreOpbl ¥ MaTEMaTHYECKOTO aHaju3a pa3BUBAET
YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTH, JOKAa3bIBaTh
YTBEPKJEHUSI C MOMOIIbI0 MHIYKIHMHA U PACCYXAaTh JACAYKTUBHO, MUCIOJb30BATh
00001IeHNe W KOHKpPETU3aIio, a0CTparupoBaHUE M aHAJIOTHIO, (HOPMHUPYET
KpEaTUBHOE M KPUTHUECKOE MBIIIICHHUE.

B xone u3ydenus ydueOHOTO Kypca «Anredpa M Hayajda MaTeMaTUYECKOTO
aHanM3a» 00ydYaronIuecs: MOJydaloT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJILHOTO TOCTPOCHUS MAaTEMaTUUYECKUX MOJIEIeH pealbHBIX CUTYaIUH,
UHTEPIPETAllUd ~ TIOJNYYEHHBIX  PEIICHUN, 3HAKOMATCA C  [pUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE, HAyKe U MCKYCCTBE, C
BBTAIOIIMMUCS MAaTEMATHIECKUMU OTKPHITHSIMU M UX aBTOPAMH.

VY4eOHbIii Kypc 001aaeT 3HaYUTEIBHBIM BOCIUTATEIHHBIM MOTEHITHAIIOM,
KOTOpBIM peanu3yeTcs Kak 4dYepe3 Y4YeOHbIH Marepual, CIOCOOCTBYIOIIUN
dbopMHUpPOBaHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W 4epe3 crenuduxy ydeOHoun
JESTENbHOCTH, TpeOyromeld MpPOAOKUTEIbHON  KOHIEHTpAllMd — BHUMAaHUS,
CaMOCTOSITEJIbBHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IOJIyYEHHBI
pe3yibTar.

B ocHoBe wmeTtomukm oOydeHuss anreOpe W HadajaM MaTEeMaTHYeCKOTO
aHaIM3a JISKUT JeSTEIHbHOCTHBIN MPUHIIAI 00yYeHUS.

B crpykrype ydeOHOro kypca «Ainredpa W Hadajla MAaTeMaTHYE€CKOTrO
aHaJIM3a» BBIJETICHBI CIEAYIOIINE CONePKATETbHO-METOUUECKUE TUHUU: «Hucna
U BblUuCHeHUs», «DyHkuuu u rpaduxkny, « Y paBHEHUsI U HEpaBeHCTBa», «Hauana
MaTreMaThuyeckoro aHaiauza», «MHoxectBa W Joruka». Bce OCHOBHBIE



COJIEPKATEIIbHO-METOANYECKAE JTUMHUHM HM3y4YaloTCS HA MPOTSHKCHUH JBYX JIET
o0yueHHUs Ha YpOBHE CpeJHEro o0IIero oOpa3oBaHUs, €CTECTBEHHO JOMOJIHSIS
ApyT Apyra U MOCTENICHHO HACHIMIAsCh HOBBIMH TeMaMH W pasaenaMu. JaHHBIHA
yueOHBII Kypc SIBISIETCS MHTETPAaTHBHBIM, TIIOCKONBKY OOBEIMHSET B cebe
COJIep)KaHUE HECKOJNBKUX MaTeMaTHYeCKWX MIUCIMIUINH, TaKMX  Kak anreodpa,
TPUTOHOMETPHS, MAaTEMaTUIECKUI aHAIN3, TEOPUS MHOXKECTB, MaTeMaTH4ecKas
noruka u npyrue. Ilo mepe Toro kak oOydaromuecs: OBiaaeBaloT Bcé Oonee
[IMPOKUM MATEeMaTHYECKUM amapaToM, y HUX MOCIe0BaTebHO (hopMupyeTcs U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHUECKyI0 MOJAEIh PpPealbHOM
CUTYyaIlH, IPUMEHSITh 3HAHUS, MTOJTy9eHHBIC IPU U3yUYeHUHN Y4eOHOTO Kypca, s
pEIIeHUs] CaMOCTOSITENFHO C(HOPMYTMPOBAaHHON MaTEMAaTHUYECKOM 3a/1a4uH, a 3aTeM
MHTEPIPETUPOBATH CBOM OTBET.

ConepxxarenpbHO-MeTOAUYECKasT TUHUS «YWCIa ¥ BBIYKCICHUS) 3aBEPIIACT
(opMupoBaHUE HABBIKOB UCITOJIB30BaHUS JEHCTBUTEIHHBIX YHUCEN, KOTOPOE OBLIO
Ha4aTo Ha ypPOBHE OCHOBHOTO 00I1Iero oOpa3oBanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0co00oe BHUMaHHWE yJensercss  (OPMHPOBAHHIO  HABHIKOB
paIMOHANBHBIX BBIUYMCIICHUN, BKIIOYAIOIIUX B CeOsS MCIOIB30BAHUE PA3ITUYHBIX
dopMm 3ammcu YHclia, YMEHHE JAeNaTh NPUKHUIKY, BBIOIHATH MPUOIMKEHHBIE
BBIUUCIJICHUS, OLICHUBATh YUCIIOBBIC BHIPAXKCHHs, pab0OTaTh ¢ MaTEMATHYECKUMU
KOHCTAaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBA HATypaJbHBIX, IICIIBIX,
pallMOHAIGHBIX ¥ JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS ~ MHOXXECTBOM
KOMIUIEKCHBIX 4YHCell. B KaXIOM H3 OSTHX MHOXECTB PacCMaTPUBAIOTCS
CBOWMCTBEHHBIE €My Clenn(DUUSCKUEe 3aJadd ¥ OIEpaluu: JEJICHUE HaIeo,
ONEPUPOBAHWE OCTAaTKAMH HAa MHOXECTBE IIEJBIX YHCEN, 0COOBIe CBOICTBA
paIMOHAIBHBIX U UPPAIIMOHATIBHBIX YUCEI, apH(PMETHICCKUE ONIEPAIINH, a TAKKE
W3BJICUCHUE KOPHS HATypajJbHOW CTEIIEHW Ha MHOKECTBE KOMILICKCHBIX UYHCEIL.
bnaromapsi mociieoBaTeIbHOMY PACHIMPEHUIO KPyra MCIOJIBb3YEMbIX YHCENl U
3HaKOMCTBY C BO3MOXHOCTSIMU MX MPUMEHEHUS ISl PEIlIeHUs] pazIuYHbIX 3a7ad
(GopmupyeTcs mpeicTaBlIeHHEe O €IMHCTBE MaTeMaTUKU KaK HayKH U €€ poiu B
MOCTPOEHUU MOJeNIell pealbHOT0 MUpa, UIMPOKO HCHOJB3YIOTCS 0000IIeHNEe U
KOHKpETH3aLHs.

JIunusa «YpaBHEHHUS U HEPABEHCTBA» PEaJU3yeTCs Ha MPOTSKEHUH BCETO
oOyueHHUs Ha ypOBHE CpPEJHEro OOIIero oOpa3oBaHUs, MOCKOJIbKY B KaXKIOM
pazgene [IporpaMMbl IpeayCMOTPEHO pELIEHHE COOTBETCTBYIOLIMX 3aaad. B
pe3ynapTare OOydalomMecs OBIAACBAIOT Pa3jIMYHBIMU METOAAMHU  PEIICHUsS
palMOHANIBHBIX,  MPPAIMOHAIBHBIX, TOKa3aTeNbHbIX, JIOTapUOMUUYECKHX U
TPUTOHOMETPHUUECKUX ypAaBHEHHI, HEPaBEHCTB U CHCTEM, a TaKXke 3ajad,
cofepkammx mnapamerpsl. [lomydeHHbIE yMEHHUS HIMPOKO HCHIOIB3YIOTCS MpU
UCCleOBaHNM (YHKIUH C TOMOIIBIO MPOU3BOJHOM, MPU PEUICHUH TMPHUKIAIHBIX



3a/1a4 ¥ 3a]a4 Ha HaXO0KJI€HUE HauOOJbIINX U HAUMEHbBIINX 3HAYCHUN (QyHKLIUU.
JlanHas conepkaTesibHas JMHUS BKIIIOYAET B ce0s Takke (OpMUPOBAHHE YMEHUN
BBIOJHATE  pacy€rel 1o  ¢opMmynaMm, NpeoOpa3oBaHUsl  PALMOHAIBbHBIX,
UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TAKKE BbIPAKEHUH,
coJiepKallluX CTerneHu u jorapudmel. biarogaps mzydeHuro anredpanyeckoro
Marepuaga  MPOUCXOJUT  JalIbHEWIIee  pPa3BUTUE  AJITOPUTMUYECKOrO U
a0CTPAaKTHOIO MBIIUIEHUSI 00y4Yaromuxcs, GOpMHUPYIOTCS HABBIKUA JE€IYKTUBHBIX
paccyKAeHuil,  paboTbl C  CHMBOJBHBIMU  (oOpMaMu,  MpPEACTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEN B BHUJE PAaBEHCTB U HEpPaBEHCTB. AnredOpa
npeniaraeT d(pQexkTuBHbIE HUHCTPYMEHTHI [JIsl pEUICHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aja4, HarJsJHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH Kak
A3bIKa HAYKH.

CopepxarenbHo-MeToandeckass JuHUA «DyHkuMM U rpaduku» TECHO
NEePeIIeTaeTCss ¢ JIPYTMMU JIMHUSAMHU Y4eOHOTO Kypca, MOCKOJbKY B KaKOM-TO
CMBICIIE 33Ja€T MOCJIEI0BATENbHOCTh U3yUeHHUs] MaTepuaia. M3ydyeHue creneHHowu,
NOKa3aTeIbHOM, Torapu(pMUIECKON U TPUTOHOMETPUUYECKUX (QYHKIIUNA, UX CBOICTB
U rpauKOB, HCMOJIb30BaHUE (DYHKIMM JUIsl pelIeHHs 3a/ad U3 JIPYTrux y4eOHbIX
IPEAMETOB U PEANBHOM )KM3HU TECHO CBSI3aHO KaK C MaTEMAaTUYECKUM aHAJIM30M,
TaK ¥ C pelleHWeM ypaBHEHMI U HepaBeHCTB. [Ipu 3ToM OoJibllloe BHUMaHUE
ynensercs (OpMHUPOBAHUIO YMEHUS BBIpaXkaTh (POpMyliaMH 3aBUCUMOCTH MEXKIY
pPa3TUYHBIMUA BEJIMYMHAMU, MCCIEOBATh MOJYyYEeHHbIE (DYHKIIMH, CTPOUTH HX
rpaduku. MaTtepuan 3Tol copepKaTeIbHOW JTUHUU HAIlEJIeH Ha Pa3BUTHE YMEHUN
U HaBBIKOB, IO3BOJIIONIMX BBIPAXKATh 3aBUCUMOCTH MEXKAY BEIMYMHAMU B
pasnmuuHoi (dopme: aHATIUTHUYECKOH, rpaduyeckoi u ciaoBecHOW. Ero msydenwme
CIIOCOOCTBYET PAa3BUTHIO AJITOPUTMUYECKOTO  MBIIUICHHS, CIOCOOHOCTH K
0000IIIEHNIO M KOHKPETHU3AIIUH, UCTIOJIb30BAaHUIO aHATIOTHH.

ConepxarenbHas quHua «Hadana mMaTeMaTH4eCKOro aHajan3a» MO3BOJISET
CYIIECTBEHHO PACIIMPUTH KPYI KaK MaTEeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4,
JOCTYTHBIX O0YyYaloUIMMCs, TaK KaK Yy HHUX MOSBISETCS BO3MOXHOCTh CTPOUTH
rpauky CIOXHBIX (GYHKIUN, ONPEACNATh MX HAWOONbIINEe W HAWMEHBIIIHE
3HAYEeHMsI, BBIUYUCIATH IUIOMIAN QUIyp U OOBEMBI Tell, HAXOIUTh CKOPOCTH U
YCKOpEeHHs1 IpoleccoB. JlaHHas coaep)karenbHas JHUHUS OTKPBIBAET HOBBIE
BO3MOXHOCTM ITOCTPOCHMSI MaTeMAaTUYECKUX MOJENEH peajbHbIX CHUTyaluH,
MO3BOJISIET HAXOAUTh HAWJydyllee pElIeHHEe B MPUKIAJAHBIX, B TOM YHCIE
COLIMAJIBHO-3KOHOMHMUYECKHX, 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaT€MAaTHYECKOIO
aHajau3a CIOCOOCTBYET Pa3BUTHUIO aOCTPAKTHOTO, (POPMAIbHO-IOTHUECKOTO U
KpPEaTUBHOI'O MBIIUIEHUS, (OPMUPOBAHUIO YMEHUI Paclo3HABAaTh MPOSBICHUS
3aKOHOB MAaT€MAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOywaromumecs y3HamOT O



BBIJJAIOIIUXCSA PE3yJbTaTaxX, MOJYYEHHBIX B XOJI€ Pa3BUTUS MATEMAaTUKU KakK
HayKH, U 00 UX aBTOpax.

CopepxarenbHO-MeToANYECKas: TUHUS «MHOXKECTBA U JIOTHKa» BKIIOYAET B
ceOsl AJIEeMEHTbl TEOpPUM MHOXKECTB M MaTeMaTHYEeCKOW JIOTMKU. TeopeTHuKo-
MHOYXECTBEHHBIC MPE/ICTABICHUS MPOHU3BIBAIOT BECh KyPC IIKOJILHON MaTEeMaTUKU
U MpeJuiaraloT HauboJiee YHUBEPCAJIbHBIN S3bIK, 0ObEIUHSIONINI BCE Pa3eibl
MaTeMaTUKd U €€ NPWIOKCHUN, OHU CBSI3BIBAIOT pa3HbIe MaTEMaTHYECKUE
JUCHUIUIMHBI W WX TpWIokeHuss B eauHoe 1enoe. [losTomy BaxxHO JaTh
BO3MOXKHOCTh OOy4YaromieMycsi TOHUMaTh TEOPETUKO-MHOXKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEeMaTHKU U HMCIOJIb30BaTh €r0 JIJIsi BHIPAXKEHHUS CBOMX MBICIIEH.
JlpyruM BaKHBIM TPU3HAKOM MATEMAaTHKHA KaK HayKd CJeIyeT MpU3HATh
CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBAaHHUWA M CJEIOBAaHUE OMNpPENEIEHHBIM
OpaBWiiaM  TOCTPOEHUS  JOKa3aTelnbCTB.  3HAKOMCTBO  C  3JIEeMEHTaMHu
MaTEMaTHYECKOMJIOTUKKA  CIOCOOCTBYET PAa3BUTHIO JIOTMYECKOTO MBIIUICHUS
00y4YaroImuxcs, MO3BOISIET UM CTPOUTH CBOU PACCYXACHHS HAa OCHOBE JIOTHYECKUX
npaBui, GOPMUPYET HABBIKU KPUTHIECKOTO MBIIILICHHS.

B yuyeOHOM Kkypce «Anrebpa W Havajga MaTEMaTHYECKOTO aHAIM3a»
IPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYE€CKOTO MOJIEIUPOBAHUSA, KOTOPbIE MPU3BAHBI
croco0cTBOBaTh  (OPMUPOBAHUIO HABBIKOB TMOCTPOCHHMS MOJENEH pealbHbIX
CUTYallUii, MCCIEIOBAaHUS STUX MOJENed ¢ TMOMOIIbIO afmapara aireopbl u
MaTEMaTUYECKOT0 aHajn3a, MHTEepPIpETAIllMU MOJYyYEeHHBIX Pe3ysbTaToB. Takue
3aJlaHus BIUIETEHBI B KQXABIA U3 pa3/ieNoB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepual
y4e0HOT0 Kypca IIHUPOKO UCIONB3YETCS NI PelIeHUs NMPUKIAAHbIX 3anad. [Ipu
pElIeHUH  peajbHBIX  MPAKTHUECKUX  3amad  oOydarolmuecs  pa3BHBAIOT
HAOJIOIATEIbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOJI30BaTh  AHAJIOTHIO, 0000marh M  KOHKPETU3UPOBATh  IMpoOJIeMy.
HesTenbHOCT, 1O (OPMHUPOBAHWIO HABBIKOB PEIICHUS TMPUKIATHBIX 3a/1a4
OpraHu3yeTcs B MPOIIecce N3YUYEHUS BCEX TeM yueOHOro Kypca «Anredpa v Havana
MaTeMaTU4YEeCKOr0 aHAIN3ay.

Ha w3yuenue yueOHOro Kypca «AnreOpa W Hayajla MaTEMaTHYECKOTO
aHanuza» oTBoauTcs 272 yaca: B 10 kiacce — 136 yacoB (4 yaca B Hejienio), B 11
kiacce — 136 yacoB (4 yaca B HEJENIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

Yucsia 1 BLIYUCICHUA
Panmonanbubie yncina. OOBIKHOBEHHBIE U JIECSITUYHBIC APOOHU, MPOLICHTHI,
OeckoHeuHble nepuoanueckue apodu. Ilpumenenune apoOGelt U MPOUEHTOB IS
peLIEHUs TTPUKIIAJIHBIX 3a/1a4 U3 PA3JIMYHBIX OTPACIIEH 3HAHUU U PEAJIbHOM KU3HU.

JlelictBuTenpHble yucha. PanuoHanbHblE UM UPPALMOHAIBHBIE  YMCIA.
ApudmeTrueckue  omnepanud ¢ JICUCTBUTENIBHBIMU  4uciIaMu.  Mopayib
JEUCTBUTEIILHOTO YKCIa U €ro cBoWcTBa. [IpubimkEéHHbIe BRIUUCICHUS, TIPABUIA
OKpYTJICHUS, MPUKUJIKA U OLICHKA pe3ybTaTa BEIYUCICHUM.

Crenenb ¢ uenbiM TnokazarenemM. bunom Herlotona. Hcnonb3oBaHue
noaxoseld (GopMbl 3aMUCH JEHCTBUTEIIBHBIX YUCEIT JIJI PEIICHUS MPAKTUIECKUX
3a7a4 U MPEJICTABICHUS JTaHHBIX.

ApudmeTndecknii KOpeHb HATYpaJbHON CTEIIEHU U €r0 CBOWCTBA.

CreneHb C palMOHAIBHBIM TOKa3aTeJeM U €€ CBOMCTBA, CTENEHb C
NENCTBUTEIIBHBIM MOKA3aTEJIEM.

Jlorapudm uymcna. CpoiictBa norapudma. JlecaruyHsie M HaTypajbHbIC
JorapuMebl.

CuHyC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC YHMCJIOBOTO apryMeHTa. ApKCHHYC,
apKKOCHHYC M ApKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHUs1 1 HEPABEHCTBA

ToxxmecTBa W TOXIECTBEHHbIE TPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIIbHBIE YypaBHEHHS U ypaBHEHHUs-CIEACTBUA. HepaBeHCTBO,
pelIeHrne HEpaBeHCTBA.

OcCHOBHBIE METOBI PEIICHHUS IIEJIBIX U JPOOHO-PAMOHATBHBIX YPABHEHHUH U
HEpaBEHCTB. MHOTrOYIEHBI OT OJIHOM MNEPEMEHHOW. [leseHne MHOrowwieHa Ha
MHOIOWIEH ¢ octatkoM. Teopema bedy. MHOrowieHsl ¢  LEJIBIMH
kod(pdunmenramu. Teopema Buera.

[IpeoGpa3zoBaHus YHCIOBBIX BEIPAKEHUIA, COJIEPIKAIINX CTETICHH U KOPHHU.

HppaunonanbHbie YPaBHEHMUS. OcHOBHbIE METO/IbI peleHus
MPPALHOHAIBHBIX YPaBHECHUM.

IlokazarenbHble ypaBHEHUA. OCHOBHBIE METOJbl PELICHUS MMOKA3aTEIbHbBIX

YPaBHEHUMN.
[TpeoGpazoBanue BeIpaKEHUH, COACPIKAITUX JTOTapU(PMBbIL.
Jlorapudmmdaeckne YpaBHCHHS. OcHoBHbIE METO/TBI pelIeHus

norapuMUYECKUX ypaBHEHUH.
OcHOBHBIE TPUTOHOMETPUYECKHUE hopMYyIIBL [IpeobpazoBanue
TPUTOHOMETPUUECKUX BbIPAKEHHM. PellieHne TpuroHOMEeTpUIECKUX YPABHEHUM.



Pemenue cucrem JIMHEHHBIX ypaBHEHHUW. MaTpuina CUCTEMBl JUHEUHBIX
ypaBHeHUU. Omnpenenuresib MaTpulbl 2X2, €ro TeOMETPUYECKHM CMBICT |
CBOMCTBA, BBIYMCJICHHUE €r0 3HAYCHUS, IPUMEHECHHUE ONPEACIUTENS IS PEIICHUS
CHUCTEMBI JIMHEMHBIX ypaBHEHHU. PelleHne NpUKIAAHBIX 3a1a4 C ITOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUM. lccienoBaHue DIOCTPOCHHOM MOAEIU C
ITIOMOIIIBIO MATPHIL U ONPEAETUTENEH.

[TocTpoeHne mMareMaTHYECKUX MOJEIIEU pEealbHOW CUTYallMy C MOMOIIBIO
YpPaBHEHUN U HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHUN M HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/ad M 3aJlay U3 pa3IMyHbIX 00JacTel HayKd U peanbHOU
KU3ZHU.

DYyHKIUH U IPAPUKHU

OyHKIMA, cnocoObl 3afaHus (QyHKUuU. B3auMHO oOpaTHbIE (QYHKIUU.
Komnosunust ¢ysnkmuit. I'paduk QyHKIuu. OnemMeHTapHble NpeoOpa3oBaHUs
rpaduKoB GyHKIIHA.

OO6nactp ompejeneHuss 1 MHOXKECTBO 3HaueHH (ynkuuu. Hymu dyHkuumu.
[IpoMesxkyTku 3HAKOMOCTOSAHCTBA. YETHBIE U Heu€THBIE QyHKuMU. [lepuoanueckue
bynkuu. [IpoMexyTKH MOHOTOHHOCTH (PYyHKIMU. MakCUMyMbl U MUHUMYMBbI
¢ynkiuu. Haubomnpiee 1 HauMeHbllee 3HaUeHUsI PYHKIIUU Ha TIPOMEKYTKE.

JluneitHas, KBajpaTU4yHas U APOOHO-IMHEHHas (QyHKIMH. DIeMEeHTapHOe
UCCJIeIOBAaHNE U TTOCTPOCHHE UX TPaPUKOB.

CrernenHas QyHKIUS C HATYypalbHBIM U LIETBIM MOKa3aTesneM. E€ cBolicTBa u
rpaduk. CBoiicTBa M TpaduK KOpPHS N-OM CTENEeHW Kak (PyHKIHUH OOpaTHOMN
CTEIEHHU C HATYpaJIbHbBIM MTOKA3aTEJIEM.

ITokazarenbHass u jorapudmudeckas (QPyHKIIMH, UX CBOWCTBA M TpaduKH.
HcnonszoBanue rpadukoB pyHKIUHA 1S pellIeHUs] YpaBHEHU.

TpuroHomeTpuueckasi OKPYKHOCTb, OIPEAEIECHUE TPUTOHOMETPUUECKHUX
(GYHKIIUH 9HCIIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBUCMMOCTH B pEAJBHBIX MpoOLeccax W SBICHUSAX.
['paduiku peanbHBIX 3aBUCUMOCTEH.

Hauyana maTeMmaTH4ecKOro aHajamu3a

ITocnenoBaTeABHOCTH, CIOCOOBI 3aJaHus IOCJEIOBaTEIbHOCTEH. MeTton
MaTEMaTHYECKOU VHJIYKI1H. MoOHOTOHHBIE 151 OTpaHUYEHHBIC
IIOCJIEA0BATENBHOCTH. VICTOpHST BO3ZHMKHOBEHHUS MATEMAaTUYECKOIO0 aHalIM3a Kak
aHanu3a 0ECKOHEYHO MaJlbIX.

Apudmernueckas u reomeTpuueckas nporpeccun. beckoneuno yOriBaromast
reometrpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIICH T€OMETPHUUYECKOM
MpOrpeccuu. JINHENHBINA U 3KCIIOHEHIUAIBHBIN pOCT. Hncno e. ®opmyJia CIOKHBIX
IpoLEeHTOB. Mcnmonp30BaHME MNPOTpecCHMM I PELICHMs pealbHBbIX —3a1ad
MPUKJIAJIHOTO XapaKTepa.



HenpepoiBubie ¢GyHkiuu u ux cBoicTtBa. Touku paspbiBa. ACUMIITOTHI
rpadgukoB QyHkuui. CBoiicTBa (QYyHKUMHA HENpEphIBHBIX Ha OTpe3ke. Meton
MHTEPBAJIOB [UJI pELICHUs HEpaBeHCTB. IIpuMeHEeHHE CBOWCTB HENPEPBIBHBIX
GyHKUMN 111 peieHus 3a1ay.

IlepBas u Bropas npon3BoHble PyHKIMU. OnpeneneHue, reoMeTpUUeCcKUil 1
(du3nuecKkuii cMbICT NPOU3BOIHON. YpaBHEHHE KacaTeIbHOU K rpaduKy (QyHKIHU.

IIpousBoansbie 2JIEMEHTApPHBIX GyHKIUH. IIpousBoaHas CYMMBI,
MPOU3BEACHUS, YACTHOTO U KOMITO3ULIUK (DYHKIIHIA.

MHo:xecTBa U JIOTHKA

MHoxecTBO, OIlepaluy HaJ MHOXECTBAMU M HX CBOMCTBa. Jlnarpammbl
Oiinepa—Benna. IlpuMeHeHne TEOPETHMKO-MHOMKECTBEHHOTO —amnmapara s
ONMCAaHUS pPEaJbHBIX IIPOLIECCOB M SBJICHUW, IPU PELICHUU 3aaa4 U3 APYTrUx
y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOMCTBO MAaTeMaTHYECKOrO0 OOBEKTa, CIENICTBUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHS.

11 KJIACC

Yuciia v BbIYUCJICHUA

Harypanbubie u uensie yucna. [lpumeHeHne Npu3HAKOB JEIUMOCTH IIEJIBIX
gyuces, Hanboapmui obumid aenurens (ganee — HOJl) u HaumensIee oOiee
kpaTtHoe (nanee — HOK), octatkoB o Mozyito, anroputMa EBkiuaa aist pereHus
3a/1a4 B LIEJIbIX YHUCIIAX.

Komiiekcubie uuncna. AnreOpamdeckass U TpPUTOHOMETpHUYEcKask (OpMBI
3aMucH KOMIUIEKCHOTO 4YHcia. ApudmeTnueckue onepanu ¢ KOMIUIEKCHBIMU
gyuciamu. M3o00paxeHne KOMIJIEKCHBIX YHCENl Ha KOOPAWMHATHOW TUIOCKOCTH.
®opmysia MyaBpa. KopHM n-0il CTENEHU M3 KOMIUIEKCHOTO 4dHcia. [IpumeneHnne
KOMITJIEKCHBIX YHCET IS pelIeHus GU3HUECKUX U TEOMETPUIECKUX 3a/1a4.

YpaBHeHUs] M HEPABEHCTBA

CuctemMa U COBOKYIIHOCTb YypaBHEHUHW M HEPABEHCTB. PaBHOCUIIbHBIC
CHUCTEMBI U CUCTEMBI-CIEACTBUS. PABHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUYECKMX  ypaBHEHWW C  TOMOIIBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH. PellieHne TpUuroHoMeTpu4eCKUX HEPABEHCTB.

OCHOBHBIE METOABI PEIICHUS TOKA3aTeNbHBIX U  JIOTAPUDMHUUECKUX
HEPABEHCTB.

OcCHOBHbBIE METO/BI PELICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABl PEUICHHS CUCTEM W COBOKYIHOCTEM palMOHAIbHBIX,
UppAIMOHABHBIX, TOKA3aTEIbHbBIX U JIOrapU(PMUUECKUX YPaBHEHU.

YpaBHEHHUs], HEPABEHCTBA U CUCTEMBI C MTAPAMETPAMHU.



IIpumeHeHne  ypaBHEHHM, CUCTEM UM HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3aJad M 3a/Jad U3 pa3IMYHbIX 00JacCTell HayKH U peajbHOM
KU3HU, UTHTEPIPETALMS [TOJYUYEHHBIX PE3yJIbTATOB.

DYyHKIUH U I'PAPUKHU

I'padux xkommoszuumu ¢yHkuui. ['eomerpuyeckue o0Opa3bl ypaBHEHUU H
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

Tpuronomerpuueckue GyHKIHUH, UX CBOMCTBA U IPpaUKU.

I'paduueckre MeToApl pelIeHHs] YpaBHEHHH W HepaBeHCTB. I 'paduueckue
METO/bI pEUIEHU 3a7a4 C IapaMETPAMMU.

Hcnonb3oBanue rpadukoB (QYHKIMN i HCCIEIOBaHUS MPOILIECCOB H
3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MPH PELIEHUH 3aad U3 JAPYTHX Y4eOHBIX
IPEAMETOB U PEATBHOM KU3HHU.

Havana maTeMaTH4ecKoro aHajmnsa

[IpumeHeHue nporu3BOIHON K UCCIAEAOBAHHIO (DYHKIIUA HA MOHOTOHHOCTH U
sKcTpeMyMbl.  HaxokaeHwe — HauOoONbIIEro W HAUMEHBIIETO0  3HAYCHH
HENPEPhIBHON (PYHKIIMU HA OTPE3KE.

[IpuMeHeHne NPOU3BOAHON [JI1 HAXO0XAEHUS HAWJIy4llero pELICHUs B
OPUKIAOHBIX 3a]ayax, Jisl ONpEAENIeHHs] CKOPOCTM W YCKOpPEHHs IIpoliecca,
3a1aHHOTO (hOPMYJION UITH TPAPUKOM.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO TMepBoOOpa3HbIX. [lepBooOpa3HbIe
aneMeHTapHbIX QyHkiuil. [IpaBuia HaxoXIeHUs TePBOOOPa3HBIX.

HuTerpann. ['eomeTpuueckuit CMBICJI WHTETpAJA. Brruucnenue
ompenenéHHoro uHTerpaia mo ¢popmyie Hetorona-JleOnua.

[Ipumenenue wHTETrpana s HAXOXIEHUS IUIOMAAEH TMIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKHUX TEJL.

[Ipumepbr pemenuii audQepeHmanbHbIX ypaBHEHUNH. MaTeMaTtudeckoe
MOJIETIMPOBaHUE peajbHBIX IMPOIECCOB C MOMOIIBIO U depeHIanTbHbIX
YPaBHEHUMN.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA VYYEBHOI'O KYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIU3A»
(YTJIVBJIEHHBIM VYPOBEHL) HA VYPOBHE CPEJIHEI'O OBILEIO
OBPA30OBAHNUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaKaaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTD TPAXKIAHCKOMN MO3UITUN 00yJAIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUMCKOTO  OOINEeCTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
Ipoleayp TPakKIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl U JIPYyroe), yMmeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
(GyHKIMSIMU U Ha3HAYCHUEM;

2) NIaTpMOTHYECKOT0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKIaHCKON HIACHTUYHOCTH, YBOKCHHS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKONW MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHUE K
JOCTH>KEHUSIM POCCUMCKUX MATEMATHKOB U POCCUMCKON MAaTEMAaTHYECKOMN IIKOJbL,
UCIIOJIb30BaHUE ATHX JIOCTIDKEHHH B JIPYTUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMS:

OCO3HAHHE IYXOBHBIX IIEHHOCTEH POCCUIUCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOTO MOBEAEHUSA, CBSI3aHHOTO C MPaKTHUYECKUM
OPUMEHEHUEM JOCTWKEHUM HAyKM U JEATEIbHOCTBIO YYEHOrOo, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYas 3CTETHUKY MaTeMaTH4YEeCKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3a/1au, PELICHUH, PACCYKICHHI, BOCOPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoro BoCHUTAHMS:

c(OPMHUPOBAHHOCTh yMEHHS TPHUMEHATh MaTeMaTHYeCKHEe 3HAHUS B
MHTEpecax 310pOBOro U 0e301macHoro o0pasa KM3HU, OTBETCTBEHHOE OTHOLIEHUE K
CBOEMY 370POBBIO (370POBOE MUTAHHWE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, PETYIsIpHAS (PU3NUECKASI AKTUBHOCTH), (PU3NIECKOE COBEPIIIEHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOI0 BOCIIMTAHUSA

FOTOBHOCTh K TPYAY, OCO3HAHHUE LIEHHOCTH TPYAOJIOOUs, HHTEpEC K
paznuuHbiM  cpepam  NPOodEeCCHOHATBHOW  JESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynyuiedt mnpodeccuu U peain30BbIBATH COOCTBEHHBIE >KMU3HEHHbBIC IUIAHBI,



FOTOBHOCTh M CIOCOOHOCTh K  MaTeMaTUYeCKOMY  OOpa3oBaHHUIO U
CaMOOOpa30BaHUIO Ha NPOTSHKEHUUM BCEHM KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTPaBIECHHOCTH;

7) 3K0OJIOrH4eCKOr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh  AKOJOTMYECKON KYJIbTYpbl, TOHUMAHUE BIMSIHUS
COIMATbHO-2KOHOMUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOJAHON U COLUATIbHOU
Cpelibl, OCO3HAHHUE TJI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPoOIeM, OpUeHTAIUS
Ha TMPUMEHEHHE MaTEeMAaTHMUYEeCKHWX 3HAHUW ISl pelleHus] 3aJad B 00JlacTH
OKpY’Karolel cpenpl, IUIAHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUH JJIsl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT'0 MMO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHW U  OOIISCTBEHHOW  MPAKTUKHU, IMOHUMAaHHE
MaTeMaTHYEeCKOM HayKu Kak c]epbl 4YeloBEYECKOW JIeSTEIbHOCTH, JTaroB €€
Pa3BUTHA W 3HAYMMOCTH ISl DPa3BUTHUS I[IUBUJIU3AIMHU, OBJAJEHUE S3BIKOM
MaTeMaTHKd M MaTeMaTUYECKOW KyJIbTypOW KakK CpeJICTBOM IIO3HAHHUS MHDA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIIEIOBATEIbCKYIO JCSATEIbHOCTD
UHAUBUAYAIBHO U B TPYMIIE.

METAIIPEJJIMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3oBble jornueckue AecTBUA:

BBISIBJIATh U XapAaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSTHH, OTHOUICHUH MEXIy TMOHATUSAMH, (HOPMYIUPOBATH
OTIpeJICIICHHs] TIOHATUMN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALIUH,
OCHOBaHHUSA JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAMMOTO aHAIIN3A;

BOCIIpUHUMATh,  (opMynupoBaTh W MpeoOpa3oBBIBaTh  CYXKICHUS:
YTBEPAUTEIbHBIE ¥ OTPHUIIATEIIbHBIE, CIMHUYHbIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEYUS
B (akTax, IaHHBIX, HAOMIOMCHUSIX M YTBEPKACHUSIX, MpejIaratb KPUTECPUH IS
BBISIBJICHHS] 3aKOHOMEPHOCTEW Y IPOTUBOPEUNN;

JienaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUECHHH, YMO3aKIIOUEHUH N0 aHAJIOTUH;

POBOJIUTH CAMOCTOSITEJILHO JOKA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATH apTyMEHTAINIO, TPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>K/ICHUS U BBIBOJIBI;

BBIOMpATh CMoco0 pemieHuss ydeOHOW 3ajauu  (CpaBHMBATh HECKOJIBKO
BAPUAHTOB  PEILCHUsS, BbIOMpaTh Haubojee MNOAXONAIHMM C  y4éToM
CaMOCTOSITEJIbHO BBIJICJICHHBIX KPUTEPUEB).



ba3oBrblie ucciiegoBarTebCKue AeiCTBUA:

UCII0JIB30BaTh BOIPOCHl KAaK HCCJEA0BATENbCKU HMHCTPYMEHT NO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (QUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodieMy,
yCTaHABJIMBATh UCKOMOE M JaHHOE, (hOPMHUpPOBATH TUIOTE3Yy, APrYMEHTHPOBATH
CBOIO MO3ULIMIO, MHEHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM HKCIIEPUMEHT, UCCIEAOBAHKE
[0 YCTaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTUYeCKOro 00bEKTa, BJICHHUS, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOATENIBHO (OPMYIHPOBATH OOOOIIEHUS U BBIBOJBI IO pe3yjbTaTam
OpOBENEHHOTO  HAOJIOJEHUs, MCCIEOBaHUS, OLEHUBAaTh JOCTOBEPHOCTD
NOJyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IEHU;

IPOrHO3UPOBATh BO3MOKHOE pAa3BUTHE IMIPOILIECCa, a TaKXKe BbBIABUTAThH
NPENOJIOKEHUS O €T0 Pa3BUTHHU B HOBBIX YCIIOBUSIX.

Pa6Gora ¢ undopmanmeii:

BBISBJIATH JePUIUTH MHGOPMAIIMK, JAHHBIX, HEOOXOJUMBIX /JJI1 OTBETAa Ha
BOMPOC U JJIsl pEIICHUS 33]1a4H;

BbIOMpaATh HH(MOPMAIIUIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBaTh U HMHTEPIPETHPOBATH HH(POPMALIUIO PA3THYHBIX BUAOB H
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHUpOBaTh WH(GOPMAIIUIO, MPEACTABIATh €€ B Pa3INUHbIX (hopmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATh HaJEKHOCTD uH(popManuu () CaMOCTOATENIbHO
c(hOpMYITMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKkaTHBHBIE yHUBepcaJbHbIe YueOHbIe HeHCTBUS

OOmmenue:

BOCIIPUHUMATH M ()OPMYJIUPOBATH CY)KJISHHS B COOTBETCTBHUH C YCIOBUSIMU U
HEIsIMH OOIECHMS, SCHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M MUCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXICHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
nmpoOjeMbl, pemaeMol 3a7add, BBICKA3bIBaTh HJCH, HAICICHHBIC Ha TIOMCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXKJICHHS C CYXXJICHHUSMH JIPYTHX yYaCTHHUKOB
auajaora, oOHapy»KUBaTh Pa3IMUMe W CXOJICTBO IO3HIIMK, B KOPPEKTHOU (hopme
dbopMyIHpOBATh Pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJCTARIATh Pe3yJbTaThl PEIICHUS 3aJau, SKCIIEPUMEHTA, UCCIICI0BAHMUS,
MPOEKTa, CaMOCTOATEIILHO BHIOMpATh (opmaT BBICTYIUICHHS C YYETOM 3ajaad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayUTOPHH.

PerHﬂTI/IBHbIe YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH



Camoopranmszauus:

COCTaBJIAThH IUIAH, AJITCOPUTM PEILIEHUS 3a/1a4, BBIOUPATH CIIOCOO PEIICHHUS C
Y4ETOM HMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PELICHUH C Y4ETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIHOHAJIbHBIN HHTE/VICKT:

BJIa/J€Th  HABbIKAMU  IIO3HABATEJIbHOM  peQUIeKCMUM  KaKk  OCO3HaHUs
COBEpPILIAEMBIX JIEHUCTBUM U MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB, BIAACTh
crnoco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Mpoliecca M pe3yJibTaTa pelIeHUs
MaTeMaTUYECKOM 3a7a4u;

IPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPY PELICHUH 3a/1a4H,
BHOCUThH KOPPEKTHUBBI B ICSITEIIbBHOCTh HA OCHOBE HOBBIX O0OCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUSAM, OOBSCHATH IPUUNHBI
JOCTHXKEHUS WU HEJTIOCTUKEHUS PE3yJIbTATOB JACSATENbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS AeSITEJIbHOCTD:

IIOHUMAaTh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW M WHIUBUIYaJIbHOU
pa0oOTBl Tpu pelIeHUM Y4eOHBIX 3ahady, MPUHUMATh LEJIb COBMECTHOM
JESITeIbHOCTH, IJIaHUPOBaTh OPraHU3aLMI0 COBMECTHOW pabOThI, paclpeaessiTh
BUIBl paboOT, JOroBapuBaThcs, O0OCYXIaTh MPOLECC U pPe3yiabTaT paboOThI,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B IpyHIoOBBIX (popMax paboTsl (00CykaeHHUsi, 0OOMEH MHEHUH,
«MO3rOBbl€  IITYpMbl» M HHBIE), BBINOJHATH CBOIO YacTh paboOTBl U
KOOPJAMHUPOBATh CBOM ACHCTBUS C JIPYTMMHM WICHAMU KOMAaH[bI, OLCHUBATH
Ka4eCTBO CBOETO BKJIaJla B OOLINI MPOIYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHCTBUS.

HNPEIMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kjacce 0Oy4aromuiicss MOJYYHUT CIEIYIOUTUE
MpPEeIMETHBIE Pe3yJbTaThl MO OTAEIBHBIM TeMaM pabouell MporpaMMbl Y4eOHOTO
Kypca «Anrebpa u Havajia MaTEMAaTHIECKOTO aHATH3a:

Yucsaa v BLIYUCIEHUS:

CBOOOJTHO OIEPUPOBATH TOHATHSIMH: PAITMOHATBHOE YHCIIO, OCCKOHEYHAs
nepuogudeckas JpoOb, TMPOICHTHI, HPPAIMOHATFHOE YHCIO, MHOXECTBA
PaIMOHANIBHBIX U IEHCTBUTEIBHBIX YHCEN, MOAYJb JCHCTBUTEIHHOTO YUCIIA,

MPUMEHSATh JNpoOM W TIPOIEHTH [JIsl PEIICHWs] NPUKIAAHBIX 3a7ad W3
Pa3IMYHBIX OTPACIIEN 3HAHUW U pEAIbHOM KU3HU,

MPUMEHSTH MPUOIMKEHHBIC BEIYUCIICHUS, TIPaBUJIa OKPYTJICHUS, TPUKUAKY U
OIICHKY pe3yibTaTa BBIUNCICHUH;



CBOOOJHO ONEpHUpPOBATh MOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM,
MCIIOJIb30BaTh MOAXOASANIYI0 (POPMY 3alHMCU AEHUCTBUTENBbHBIX YHCEI JJI PEeIIEHUs
MIPAKTUYECKUX 3a/1a4 U MPEACTABICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: APU(PMETHUECKHN KOPEHb HATypaJbHOM
CTEIEHU;

CBOOOJTHO OINEPUPOBATH MOHSATUEM: CTENEHb C PAllMOHAIBHBIM IOKA3aTENIEM;

CBOOOJHO OMNEpUpPOBATh MOHATUAMM: JOrapudM 4HCIA, JECATUYHBIE U
HaTypajbHbIE JOrapu(pmbl;

CBOOOJIHO ONEPUPOBATH MOHSATUSMU: CUHYC, KOCHHYC, TAHI'€HC, KOTAHIEHC
YUCJIOBOI'O apryMEHTa,

ONEPHUPOBATH MOHATUSAMM: APKCHUHYC, apKKOCMHYC W apKTaHIE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO OIEPUPOBATH MOHATUSMH: TOXKIECTBO, YpaBHEHHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIEC YPABHEHHUS U YPAaBHEHUS-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh Pa3JIUYHbIE METOJbl PEIICHUS palUOHAIBHBIX M JAPOOHO-
palMOHANBHBIX YPaBHEHWI, IPUMEHATh METOJ HHTEPBAIOB [JIsl PELICHUS
HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATUSMHU: MHOT'OWIEH OT OAHOW MEpEMEHHOH,
MHOTOWIEH C LEIbIMU KOX(PQPUIMEHTaMH, KOPHM MHOTOWIEHA, IPUMEHSThH
JIeJICHUe MHOIO4YJIEHa Ha MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS PEILICHUS 3a/1a4;

CBOOOJIHO ONEpUPOBaTh MOHATUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpHLa, ONPEIAECNMUTENb MATpULBl 2 X 2 KW €ro TEeOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOWMCTBA OMNpENEHUTENss 2 X 2 JUIsl BBIYMCIICHHs €r0o 3HAa4eHus,
IPUMEHATHONPEACIUTENN Ul PELICHUs CUCTEMBbl  JIMHEHHBIX YpPaBHEHUH,
MOJEIMPOBATH PEAIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMBI JIMHEWHBIX YPaBHEHUH,
HCCIIEI0BATh IIOCTPOEHHBIE MOJEIN C ITOMOIUBID MATpPHIl U OIpPEHCIUTENEH,
MHTEPIPETUPOBATD ITOJIYyYECHHBIA PE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBAa [JEUCTBHM € KOpPHSAMHU Il TpeoOpa3oBaHUs
BBIPAYKCHHUI;

BBITIOJIHATD MTPE0OPa30BaHUs YUCIOBBIX BBIPAKEHUN, COAEPKAIINX CTETICHH C
palMOHATIBHBIM [TOKA3aTEIEM;

UCITOJIB30BATh CBOMCTBA aorapupmMoB JUTS peodpa3oBaHus
Jorapu(MUUYECKUX BBIPAKEHUM;

CBOOOJHO OMNEPUPOBATh MOHATUSMH: HPPALMOHAIbHBIE, MOKA3aTEJbHbIE U
Jorapu(pMUYECKUe YpaBHEHUS, HAXOAUTh X PEIICHHS C TOMOLIBIO PABHOCUIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIIASA POBEPKY KOPHEM;



MPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKHE (POPMYIIBI It mpeoOpa3oBaHUs
TPUTOHOMETPUIECKUX BBIPAKCHUII,

CBOOOJHO ONEpPUPOBATHh IOHATHUEM: TPUTOHOMETPUUECKOE YpaBHEHUE,
OPUMEHATH HEoOXoaumble (GOpPMYINbI 7Sl  pEHICHHS OCHOBHBIX  THIIOB
TPUTOHOMETPUIECKUX YPABHEHHUIA;

MOJIENIMPOBATh pealbHble CHUTYallMM Ha $3bIKE anreOpbl, COCTABISTH
BBIPAKEHHUS, YpaBHEHMs, HEPABEHCTBA [0 YCJOBHIO 3aJauyM, HCCJIEA0BAThH
MOCTPOEHHBIE MOJIEH C UCTIOIb30BAHUEM allapaTa aireopsbl.

DYHKIUHN U TPaPUKH:

CBOOO/IHO OTNIEPHPOBATH MOHATHAMU: (PYHKIIHS, CIIOCOOBI 3a1aHus QYHKITHH,
B3aMMHO OOpaTHble (QYHKIMHM, KOMMO3MLMS (QYHKUUH, Tpaduk QyHKIHH,
BBITIOJTHATH AJIEMEHTapHbIE TpeoOpa3zoBaHus TpaduKoB HyHKIHU;

CBOOOJHO OMEpUPOBATh MOHATUSIMHU: O0JIACTH OMPENEICHUS U MHOXKECTBO
3HaYeHU PyHKINUU, HYTH QYHKIIUA, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CBOOOJTHO OTEpPUPOBATH TMOHATHAMHU: YETHBIE UM HEYETHBIE (YHKIWH,
NepuoINYeCcKue PYHKITNH, TPOMEXYTKH MOHOTOHHOCTH (PYHKIIHH, MAKCUMYMBbI U
MUHUMYMBl (QYHKIMHM, HAuOOJbIIee W HaWMEHbIIee 3Ha4YeHHWE QYHKIMH Ha
IPOMEXKYTKE;

CBOOOJTHO OTMIEPUPOBATH MOHATUSMU: CTEIICHHAS] PYHKIUS C HATYpaIbHBIM U
[EeJIBIM TI0Ka3aTesneM, rpaguk CTeneHHOW (DYHKIMH C HATypaJbHBIM U LIEIBIM
nokasaresieM, rpaduk KOpHsS Nn-oil CTeNeHU Kak (QYHKIHH OOpaTHOM CTENEHU C
HaTypaJIbHBIM ITOKa3aTeNIEM;

OIEepUPOBATh TOHITHUSAMU: JMHEWHAs, KBaJpaTuyHas U JAPOOHO-IMHEHHAS
(GYHKIIUH, BBITOTHATD AJIEMEHTAPHOE UCCIIEIOBAHNE U TTOCTPOCHUE X IPaPHUKOB;

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: TOKa3aTeslbHAss WU JorapupMuyeckas
GbyHKIIMM, WX CBOWCTBA W TpaduKH, HCIOJB30BaTh MX Tpaduku I peHiecHUs
YPaBHEHUU;

CcBOOO/IHO ONEpUPOBATh TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
oIpesiesIeHue TPUTOHOMETPUUYECKUX (PYHKIIMM YUCIIOBOTO apryMEHTa;

UCTONb30BaTh rpaduku (QYHKIMA Ui HMCCIENOBaHMUSA TPOLIECCOB U
3aBHCHMOCTEW NpPU pEUIeHUM 3a7ad U3 APYTUX yueOHBIX MPEAMETOB U PeaJbHOU
’KU3HU, BBIpaKaTh (OPMyJIaMU 3aBUCHUMOCTH MEX/y BETUYNHAMU;

Hayana MaTeMaTH4eCKOI0 aHAJIM3A:

CcBOOO/IHO OIEpPHPOBATh MOHATHAMH: apudmMeTndeckass U reoMeTprUYecKas
mporpeccusi, 06CKOHEYHO yOBIBAIONIAsI TEOMETPUIECKAsI MPOTPECCHs, TUHEHHBIA 1
HKCMOHEHIUATBHBINA POCT, OpPMyJia CIOKHBIX MPOLIEHTOB, UMETH MPE/ICTABICHHE
0 KOHCTAHTE;

MCIIONIB30BaTh MPOTPECCUU Ui PELICHHS pealbHbIX 3aJad MPHUKIATHOTO
XapakTepa;



CBOOOJIHO OMEpPUPOBATH MOHATHUAMU: MOCIEAOBATEIBHOCTD, CIIOCOOBI 3a1aHUS
MOCJIEIOBATEILHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTeMAaTHYECKOro aHalh3a Kak aHajau3a
OCCKOHEYHO MAJIbIX;

CBOOOJHO OINEpPUPOBATH MOHATUSAMM: HENPEpPBHIBHbIE (PYHKUUHU, TOUYKH
pa3psiBa rpaduka GyHKIUU, aCUMOTOTHI Tpadrka GyHKINH;

CBOOOJHO OINEpPUPOBATH TMOHATHEM: (PYHKILUS, HENPEpbIBHAS Ha OTpPE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (PYHKIMH AJI pelIeHUs 3a/1ay;

CBOOOJTHO OIEpUPOBATh TMOHATUAMM: TIEpBasi W BTOpas MPOU3BOJIHBIC
GyHKIMH, KacaTeabHas K rpaduky GyHKINH;

BBIUUCISATh MPOU3BOJIHBIE CYMMBbI, NMPOU3BEJICHUS, YACTHOIO M KOMIIO3HUIIUH
IBYX (DYHKIIM, 3HATH POM3BOJIHBIE JIEMEHTAPHBIX (HYHKIIMIA;

UCIIOJIb30BaTh F€OMETPUUYECKUA U (PU3MUYECKUI CMBICT MPOU3BOAHON ISt
pelIeHus 3a1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO ~ OMEpPUPOBATH  MOHATUSIMHU:  MHOXECTBO, ONEpalu  Haj
MHO>KECTBAMU;

UCITIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN aIapar Jijisi ONUCAHUS PEabHbIX
IPOIIECCOB U SIBJICHUH, MPU PEIICHUH 3324 U3 APYTUX YUYEOHBIX MIPEIMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSMH: OIpENEIeHHe, Teopema, ypaBHEHHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, JI0KAa3aTeIbCTBO, PABHOCUIILHBIE
YPaBHEHUS 1 HEPABEHCTBA.

K xonmy oOydenuss B 11 kij1acce oOyd4aromuicsl TMOMYYUT CJICAYIOIIHE
NpEeIMETHBIE Pe3yibTaThl MO OTIAEIBHBIM TeMaM pabodeil mporpammbl y4eOHOTO
Kypca «Anredpa 1 Hadaja MaTEMaTUIECKOTO aHAIIU3a:

Yucsia ¥ BbIYUCTCHUSA:

CBOOOJIHO ONEpUPOBaTh MOHATHSAMM: HATypaJbHOE M II€JI0€ YHCIIO,
MHOXECTBA HAaTypaJbHBIX U ILIEJBIX YHUCEI, UCIOIb30BATh MPU3HAKHU JIEITMMOCTU
uensix ynucen, HOJ[ u HOK HatypanbHBIX yucen AJisl pelieHus 3a1a4, IPUMEHATh
anroput™m EBKina;

CBOOOJIHO OMNEpPHUPOBATH IMMOHITHEM OCTaTKa [0 MOAYJIO, 3aIUCHIBATh
HaTypaJIbHbIC YKCIIA B PA3JIMUHBIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHUS,

CBOOOHO OMEpPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO
KOMILUIEKCHBIX YHUCEN, MPEICTABISTh KOMILIEKCHBIE YKclia B aire0pandeckou u
TPUTOHOMETPUYECKO (hopMe, BBIMOIHATH apu(METHUECKHE ONepaluil ¢ HUMU H
M300pakaTh HA KOOPJAMHATHOM MIOCKOCTH.

YpaBHeHus M HepaBeHCTBA:



CBOOOJIHO OMEPUPOBATH MOHATUSIMU: UPpAlMOHATIbHBIE, MOKA3aTelIbHbIC U
norapu(MHUYECKUE  HEPaBEHCTBA, HAXOJAWUTh WX pEHICHUS C  T[OMOIIBIO
PaBHOCUJIBHBIX MEPEXOJIOB;

OCYIIECTBIISATH OTOOp KOpPHEH TMpu PEIICHHUH TPUTOHOMETPUUYECKOTO
ypaBHEHUS;

CBOOOJIHO OMEPHUPOBATH TMMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
MPUMEHSTh  HEOOXOIuMble  (OPMYJBI  JUIsl  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYITHOCTb YPaBHEHUH U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI U CUCTEMBI-CIIE/ICTBUSA, HAXOAUTh PEIICHUS
CHUCTEMBbI U COBOKYITHOCTEW pallMOHAIBHBIX, UPPALMOHAIBHBIX, TOKA3aTEIbHBIX U
norapuMUYECKUX YpaBHEHUIN U HEPABEHCTB,;

peliath palMOHANIBHBIE, MppalrOHaJbHbIE, MoKa3aTeNbHBIC,
norapumMuyeckue W  TPUTOHOMETPUUECKUE YpPaBHEHHSI U  HEPABEHCTBA,
cojepKalye MOy U apaMeTphl;

MPUMEHATH TpapUUECKre METOIbI JIJIs PEIlIeHUs YpaBHEHUN U HEPABEHCTB, a
TaKke 3a7a4 ¢ apaMeTpaMu;

MOJCIHPOBATh pEaJIbHbIe CUTYyalluM Ha S3bIKE anreOpbl, COCTaBIIATH
BBIPAXKCHMS, YpPaBHEHHUsI, HEPABEHCTBA MU UX CHUCTEMBI [0 YCIOBHUIO 3aJ1ayH,
UCCJIEJIOBaTh ITIOCTPOCHHBIE MOJCIM C MCIIOJIB30BAaHWEM alllapara aireopsl,
WHTEPIPETUPOBATH MOJYUYCHHBIN PE3yIbTaT.

DOyHKUUM U TPAPUKH:

CTPOUTHh TpadUKHd KOMIIO3UIIMK (PYHKIIMH C TIOMOIIBIO AJIEMEHTApPHOIO
UCCJICOBAHUS U CBOMCTB KOMITIO3UIIUU JIBYX (DYHKITUIA;

CTPOUTHh TEOMETpUUYecKre oOpa3pl ypaBHEHHMH ©  HEpPaBEHCTB  Ha
KOOPJIMHATHOM TIOCKOCTH;

CBOOOJIHO  ONEpHUPOBATh MOHATHUSAMU: TpaUKd  TPUTOHOMETPUUYCCKHX
dynKImi;

IPUMEHATh (QYHKIUM I MOJICIMPOBAHUS U MCCICIOBAHHUS PEATbHBIX
MPOLIECCOB.

Hauaja maTeMaTH4eCKOI0 aHAJIU3A:

WCITOJIH30BaTh ITPOM3BOIHYIO JIUI MCCIICAOBaHUS (YHKIIMK HA MOHOTOHHOCTH
1 SKCTPEMYMBI;

HAXOJINTh HAaUOOJIbIIICE M HAUMEHBIIICE 3HAYCHUS (PYHKIIMM HEIIPEPHIBHOM Ha
OTpPE3KE;

HCTIOJIB30BAaTh MPOU3BOAHYIO I HAXOXJICHUS HAWJIYy4IIero pPeIICHUs B
NPUKIAJAHBIX, B TOM YHUCJIE COIUAIbHO-’KOHOMHYECKHX, 3ajadax, I
ompeAeeHUs CKOPOCTH W YCKOPEHHS TMpoliecca, 3aJaHHOTO (OpPMYyJIoN WIH
rpagukoM;



CBOOOJHO OMNEpUpOBaTh MOHATHUSIMH: TMEPBOOOpa3Has, ONpeneTIEHHBIH
UHTErpaj, HaXOAUTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKIUHA M BBIYUCIATH
uHTerpai no popmyne Hetorona-Jleitonuna;

HaXOJUTh IUIOLIAAN TUIOCKUX (PUTyp U 0OBEMBI TEN C MOMOILIBIO UHTETpaa;

UMETh IPEJCTABICHHE O MATEMaTHYECKOM MOJEIHPOBAHUM HA IPUMEPE
cocTaBlieHus AU(depeHnaIbHbIX YpaBHEHUH;

pemaTe NPUKIAIHBIE 3a1a4d, B TOM YHCJIE COLUUAIBHO-DKOHOMHYECKOIO H
(u3nyeckoro xapakrepa, CpeACTBaMU MaTEMaTHUECKOT0 aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero Kontponbubie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHOK€eCTBO AEHCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanimoHanbHble ypaBHEHHUS U 4 |
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
) Oyuknuun u rpaduku. CreneHHas QyHKIUS C 12 |
L[eIBIM TTOKa3aTeseM
3 Apudmerndecknii KOpeHb N-0i CTEIICHHU. 15 |
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pyuknus. [TokazarenbHbie 10 |
YpaBHEHHUS
5 Jlorapudmudeckas GyHKIIHS. 18 1
Jlorapudmuueckre ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKeHUs U ” 1
ypaBHEHUS
7 [TocnenoBaTebHOCTH U IPOTPECCUH 10 1
HenpepriBubie ¢pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alUs 5 )
3HaHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPorpamMmbl Bcero Konrpoapusie | Ipakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| Uccnenoanue GyHKINMA ¢ TOMOIIBIO ) |
MIPOU3BOIHOM
2 [TepBooOpasuHast u HHTETpaAT 12 1
3 I'pacduku TpUroHOMeTprUECKUX QYHKITHI. 14 |
Tpuronomerpruyeckue HepaBeHCTBA
4 WppanmonanbpHble, MokazaTreabHbEe U 24 1
Jorapu(pmMuUecKre HepaBeHCTBA
KommiekcHble uncna 10 1
6 HarypanbHbie 1 1ienbie yncina 10 1
Cucrembl palMoHaNbHBIX, UPPAUOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUU
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CCTeMaTH3alUs 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBHOM ITPOI'PAMMBI

10 KVIACC

Kon
MPoBePsSIeMOro
pe3yJbTara

1

IIpoBepsieMmble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOIA
o0pa3oBaTeIbHOI MPOrpaMMBbI CPETHEr0 001IEro 00pa30BaHHUsI

Yucna 1 BEIYUCIIEHUS

1.1

OnepupoBaTh MOHSATUAMHU: PpALUOHAIBHOE U JEUCTBUTEIBHOE YMHCIO,
OOBIKHOBEHHAsI U JIeCSITUUHAs APOOb, TPOLIEHTHI

1.2

Bomonusate  apudmernueckue — omepanud ¢ palMOHAIBHBIMU U
JNENCTBUTEIbHBIMU YU CIIAMU

1.3

BoinonuaTe npubinkEHHbIE BHIYUCIECHUS, UCIIONB3YS MpaBUila OKPYTIEHUS,
JIeNaTh NPUKUIKY U OLIEHKY pe3yJIbTaTa BEIYUCICHUN

1.4

OnepupoBaTh MOHATUSMH: CTETCHBb C IEIBIM IOKAa3aTesieM, CTaHAapTHas
dbopma 3ammcH JACUCTBUTEIBHOTO YKCIIA, KOPEHb HATYPAIbHOW CTETICHH;
WCIIOIh30BaTh MOAXOAAIIYI0 (HOPMY 3alHMCH JACHCTBUTEIBHBIX YHCEN s
pelieHus MPaKTUIECKUX 3a7a9 U TIPEICTABIICHUSI TAHHBIX

1.5

OnepupoBaTh NOHATUSIMU: CUHYC, KOCUHYC U TAaHT€HC MPOU3BOJIBHOIO YTJIa;
WCIOJIb30BaTh  3alKCh  IMPOM3BOJILHOTO  yria  uyepe3  oOpaTHbIE
TPUTOHOMETpHUUECKUEe HYHKIIUU

YpaBHEeHHs U HEpaBEHCTBA

2.1

OnepupoBaTh MOHATHSAMU: TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO, IIENOE,
paloOHAIIbHOE, uppalnroHaIbHOE ypaBHEHHUE, HEPaBEHCTBO,
TPUTOHOMETPHUECKOE YpaBHEHUE

22

BrinonusaTe npeoOpa3zoBaHus TPUTOHOMETPUUECKUX BBIPAKEHHUH U peliaTh
TPUTOHOMETPHYECKUE YPaBHEHUS

23

BbinonsaTe npeobpa3oBaHus LEJbIX, PAlMOHAIBHBIX M MPPALMOHATIBHBIX
BBID@KEHUH M pelaTb OCHOBHBIE THUIbI LENbIX, PAalUUOHAIBHBIX U
UppalMOHATIbHBIX YPAaBHEHUH U HEPABEHCTB

24

HpI/IMeHHTL YpaBHCHHA U HEPABCHCTBA IJIA PCHICHUA MATCMATHYCCKUX
3ala4 U 3aa4 U3 pa3jInIHbIX obnacreit HAYKH U peanLHoﬁ KHU3HHU

2.5

MO,Z[CJ'II/IpOBaTL pCAJIbHBIC CUTYAllUH Ha SA3BIKC anre6pbl, COCTaBJIATH
BBIPAXKCHUA, YPAaBHCHUSA, HCPABCHCTBA 110 YCJIOBUIO 3a/la4d, UCCIICAOBATH
TOCTPOCHHBIC MOJCIIN C UCIIOJIb30BAHUCM allllapaTa anre6pbl

OyHKIMY U TpaduKu

3.1

OmnepupoBaTh MOHATUAMH: PYHKIUS, CIOCOOBI 3aJaHUs (PYyHKIHH, 00JIaCTh
ONpeNeNeHnss W MHOXECTBO 3HadeHUM (QyHKIMH, Trpaduk QGYHKIHIH,




B3aMMHO 0OpaTHBIC PYHKIUU

OmnepupoBaTh TOHATUAMHU: UYETHOCTh M HEYETHOCTh (YHKUMH, HYJIH

32 (yHKIIUY, POMEKYTKH 3HAKOMIOCTOSTHCTBA
33 Hcnonp3oBate rpadukn GyHKIMN 7151 pelIeHUs ypaBHEHUN
34 Ctpoutb U ynTaTh rpaduKu TMHEWHON (QYHKINHU, KBAPATHIHON (YHKIINH,
CTETIeHHON (DYHKIIMH C LIEJIbIM MTOKa3aTeIeM
Ucnonp3oBate rpaduku QyHKOUNA JUIT  WCCICIOBAaHUS TIPOIECCOB U
3.5 3aBUCUMOCTEH IpU pElIeHUU 3aJad U3 JPYruX y4eOHBIX MpPEAMETOB U
peayIbHOM JKU3HHU, BhIpakaTh (POPMyJIaMU 3aBUCUMOCTH MEX1Y BEJTMUMHAMU
4 Hauana Mmaremarnueckoro aHainmsa
41 OnepupoBaTh MOHATHSIMM: MOCJIENIOBATE€IbHOCTh, apU@MeTHUEcKas U
’ reoMeTpHuyecKas porpeccun
42 OnepupoBaTh TMOHATHSMHM: OECKOHEYHO YyObIBaloOIlas TI'€OMETpHYecKas
' nporpeccus, CyMMa 0eCKOHEYHO YObIBaroOIIel reoMeTpUUYECKOM mporpeccun
4.3 3amaBath MOCIIEI0OBATEILHOCTH PA3IMYHBIMH CITIOCOOAMHU
44 Hcnonp3oBare  CBOMCTBA IOCIEIOBATEIBHOCTEH M MPOTPECCHM  UIA
' pelIeHUs pealIbHbIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
5 MHokecTBa U JIOTUKa
5.1 OnepupoBaTh NOHATUSIMU: MHOXECTBO, ONIEpAllUH HAJl MHOKECTBAMHU
Hcnonb3oBaTh  TEOPETHKO-MHOXKECTBEHHBIN  ammapar Ui ONHCAaHUs
5.2 peanbHBIX MPOIIECCOB M SBICHUM, MPU PEIICHUH 3a/1a4 U3 IPYTUX YUCOHBIX
MIpeIMETOB
53 OnepupoBaTh  NOHATHSMH:  ONpENENiCHHE,  TeopeMa,  CJEACTBUE,
JI0Ka3aTeIbCTBO
11 KJIACC
Kon .
T G IIpoBepsiembie HPCHMETHLIC pe3yJbTaThbl 0CBOEHHSI OCHOBHOI
T o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 001ero 00pa3zoBaHus
1 Yucna v BEIYMCIICHUS
OnepupoBaTh MNOHATUSMHU: HaATypajbHOE, LIEJIO€ YHUCIO; HCIOJIb30BATh
1.1 MPU3HAKU JENMMOCTH UEJIbIX YHUCEN, pPa3JIO)KEHHE YHCla Ha MpPOCThIE
MHOYUTEJH 17151 pEeLIeHus 3a/1a4
1.2 OniepupoBaTh MOHSATHUEM: CTENIEHDb C PAlIMOHATIBHBIM [1OKa3aTeIeM
13 OnepupoBaTh MOHATHAMU: JIOTapuUPM UYKCIA, ACCATUYHBIC U HATypajbHBIC
' sorapudmbl
2 VYpaBHEHUSs 1 HEPABEHCTBA
2.1 [IpumeHaTs, CBOWCTBa CTemeHW I MpPeoOpa3oBaHUsS  BBIPAKECHUH,




ONCpHUPOBATh NOHATUAMM: IMMOKA3aTCILHOC YPAaBHCHUC KW HCPABCHCTBO,
peuiaTb OCHOBHBIC THUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/II;'I 1 HCPABCHCTB

22

Boimonnsate  mpeoOpa3oBaHusl  BBIPOKEHUH, COJACP)KAIIMX  JIOTapu(pMbI;
OIIEpPHUPOBATH MOHATUSAMU: JIOrapu(PMUUIECKoe ypaBHEHHE W HEPaBEHCTBO;
pemaTh OCHOBHBIE TUIIBI JIOTAPU(DMUIECKUX YPAaBHECHUI 1 HEPABEHCTB

23

Haxonuts pemenus npocTenmmx TPUroHOMETPUIECKUX HEPABEHCTB

24

OnepupoBaTh MOHATUSMU: CUCTEMA JIMHEHHBIX YpaBHEHUW U €€ pelleHuE]
MCIIOJIB30BAaTh CUCTEMY JIMHEHHBIX YPABHEHHUM JUIsl PELICHUS] IPAKTUYECKUX
3a1a4

2.5

HaxoauTe penienust npoCTEUIINX CUCTEM U COBOKYITHOCTEM pallMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

2.6

MopenupoBaTh pealibHbIe CUTYallMM Ha S3BIKE alreOpbl, COCTaBIATH
BBIPAKECHUS, YPABHEHHMS, HEPABEHCTBA U CHUCTEMBI MO YCJIOBHIO 3aJlayH,
HCCIIEIOBATh MOCTPOEHHbBIE MOJIENIU C MCIIOJIb30BAaHUEM amIapaTa ainreopsl

OyHKIMY U TpaduKu

3.1

OnepupoBaTh MOHATHSAMH: IEpUOAUYECKass (PyHKUUSA, TPOMEKYTKU
MOHOTOHHOCTH (YHKIIMH, TOYKH B3KCTpeMyMma (yHKIUH, HauOoiipllee U
HauMeHbllee 3HadeHHs] QYHKIUU Ha MPOMEXYTKE; HCHOJIb30BaTh UX IS
rccaenoBanus GyHKINU, 3aJaHHOM rpaduKom

3.2

OnepupoBaTh MOHATHAMU: TpaUKH MOKA3aTEIbHOM, JOrapuPMUIECKON U
TPUTOHOMETPUUYECKUX (PYHKUMH; H300pakarb HMX HAa KOOPAUHATHOU
IJIOCKOCTH M UCIIOJIB30BATH ISl PEIICHUs] yPaBHEHUI 1 HEPABEHCTB

33

N3o0pakaTh Ha KOOPIMHATHOM TIOCKOCTH TpadyKK TUHEHHBIX ypaBHECHUI
Y UCTOJIb30BaTh UX JJIS PELICHUS CUCTEMbI TUHEHHBIX YpaBHEHU

3.4

Ucnonw3oBate rpaduku ¢GyHKUMA Ui HCCIENOBaHUSA IMPOIECCOB U
3aBUCHUMOCTEH U3 APYTUX YUEOHBIX AUCLUUILIIMH

Hagama mareMaTH4ecKOro aHajm3a

4.1

OnepupoBaTh NOHATUSAMU: HETIPEpbIBHAS (QYHKIUS, TPOU3BOHAS (DYHKIUY;
UCIIONIb30BAaTh T'€OMETPUYECKUM U (PU3UUECKHI CMBICT MPOU3BOJIHOMN Ui
peleHus 3a1au

4.2

Haxomuth IMIPONU3BOIHBIC QJICMCHTApPHbIX Q)YHKHHIZ, BBIYUCIIATH
IIPOU3BOJAHBIC CYMMBI, ITPOU3BCACHUS, YaCTHOI'O (1)YHKI_II/II‘/'I

4.3

Hcnonb3oBaTh  NMpPOW3BOAHYIO U HMCCleqoBaHMA  (QYHKUMM  Ha
MOHOTOHHOCTb U 3KCTPEMYMBI, IPUMEHATh PE3yIbTaThl UCCIEAOBAHUS K
HOCTPOECHMIO IPahuKOB

44

Hcnonws3oBaTh MMPOU3BOAHYIO IS HAXOXACHHUA HAWTYy4YIICTO PCIICHUSA B
IMPUKIIAAHBIX, B TOM YHUCJIC COOUUAJIBHO-5KOHOMHUYCCKUX, 3aladax

4.5

OHCpI/IpOBaTL IMOHATHUAMM: nepBoo6pa3Ha5{ U HUHTCrpajy; IMOHUMATb
I‘COMCTpI/I‘-IeCKI/Iﬁ n (I)I/I3I/I‘ICCKHI>'I CMBICJI UHTCIpaJia

4.6

Haxonuts nepBooOpasHbIie IeMEHTAPHBIX (DYHKITUH, BBIYUCISATH HHTETpal
o ¢opmyne Hrertorona — JleiiOHuia




4.7

Pewath nmpukiIagHbIC 337a4M, B TOM YHCIIE COIMAILHO-3KOHOMHYECKOTO
(bu3u9IecKoro xapakrepa, CpeJCTBAMU MAaTEMaTHYECKOI0 aHAIN3a



INPOBEPAEMBIE 3JIEMEHTBI COAEP/KAHUSA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUS

Kon
1 Yucna v BEIYUCIICHUS
Panmonanbupie  uyucna.  OOBIKHOBEHHbIE M JIECATHYHBIE JApOoOM, IPOLEHTHI,
11 OecKOHEeUHbIe IeproaAnYecKue ApoOu. ApudmeTnyeckue onepamnyu ¢ paloHalbHbBIMU
' qycliaMu, IpeoOpa3oBaHUs YUCIOBBIX BhIpakeHUH. [IpumeHenue 1podeil 1 mpoLeHToB
JUISl peIeHUs IPUKJIAJAHBIX 3a]1a4 U3 Pa3JINYHbIX OTPACIIE 3HAHUN U PEAJIbHOM JKU3HU
JleiicTBuTenpHble yKcia. PalinoHanbHble U UppallMOHAJIbHBIE Yucia. ApudmMeTuyecKue
1.2 orepanyuu ¢ AeMCcTBUTENbHBIMU unciaamu. [IpuOnmx€HHbIEe BbIYMCICHUS, MpaBHIia
OKpYTJIEHUS, MPUKUJIKA U OLIEHKA Pe3yJIbTaTa BRIUUCICHUN
Cremnens ¢ menbM nokasareneM. CtanmapTHas (opma 3armucu JeHCTBUTETLHOTO YHCTIA.
1.3 Hcnons3zoBanne moaxossiiel (GOpMbl 3aiCH JEHCTBUTEIBHBIX YWCE JJIST PEIICHUS
IIPAKTUYECKUX 3a]a4 U IPEICTABJICHUS JaHHbBIX
L4 Apudmerndecknii KOpeHb HATypalbHOW cTerneHu. JIeMcTBUA ¢ apudMETHICCKUMHU
' KOPHSIMHU HATyPAJIBHOU CTENIECHU
L5 CuHyc, KOCHHYC ¥ TaHI€HC 4YHCIOBOIO aprymMeHra. ApKCHHYC, apKKOCHHYC,
apKTaHI€HC YHUCIIOBOIO apryMeHTa
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 TosxecTBa U TOXKJIECTBEHHBIE MPEe0Opa3oBaHMs
29 IIpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbIpakeHU . OCHOBHbBIE TPUTOHOMETPUYECKUE
' bopmyIIbl
3 VYpaBHeHue, KopeHb YypaBHeHHsA. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTon
UHTEPBAJIOB
24 | Pemenue nenbix U IpoOHO-pallMOHATIBHBIX YPAaBHEHUN 1 HEPaBEHCTB
2.5 | Pemenue nppaluoHaIbHBIX YPaBHEHUN U HEPABEHCTB
2.6 | PemeHue TPUrOHOMETPUUYECKUX YPABHEHUI
) IIpumeHeHne ypaBHEHUI 1 HEPABEHCTB K PELLIEHUIO MATEMaTUYECKHUX 3a7a4 U 3a/1a4 U3
7 pa3IUYHbIX 00JacTell HayKH U pealbHOM KU3HU
3 OyHKIMH U TpaduKu
11 Oynkuus, cnocoObl 3amanus (yHkuuu. I'padpuk ¢ynkumu. B3aunmuo oOpaTHBIE
' byHKIMHT
) OOnacte omnpeneneHdss W MHOXKECTBO 3HaueHMd Qynkimmu. Hymn  ¢dyHkuumm.
3 [TpomexyTKH 3HAKONOCTOSAHCTBA. UETHBIE M HEUETHBIE (PYHKIIUU
33 CreneHHast QyHKIUS C HATypalIbHbBIM U LIEJIbIM NoKa3aTeneM. E€ cBoiicTBa u rpaduk.




CaoiicTBa U rpaduK KOpHS 71-0 CTENCHH
34 TpuronomeTpuyeckasi OKpY>XHOCTb, OMPEICIIEHUE TPUTOHOMETPUYECKHUX (PYHKIIHIMA
' YHCIIOBOrO apryMeHTa
4 Hauana maremaTuyeckoro ananusa
41 [TocnenoBarensHOCTH, CHOCOOBI  3aJaHMs  TOCIIEIOBATEIbHOCTEH. MOHOTOHHBIC
' IOCIIEI0BATENBHOCTH
ApudmeTrndeckass ¥ TeOMETpPUYECKas TNPOTPecCHH. beCcKOHEeYHO yOBIBaroImas
4 | TEOMETpUUeCKas NPOrpeccus. Cymma OeckOHEYHO YOBbIBalOIIEW TIeOMETPUUYECKON
' nporpeccun. @DopMyna CI0XKHBIX MPOLEHTOB. lcmonb3oBaHWe MPOTPECCUU ISt
pelieHus peabHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa
5 MHoOkecTBa 1 JIOTUKa
MHuoxecTBO, omepanuud Hax MHOXecTBamH. [[uarpammer  Diinepa — Benna.
5.1 [IpumeHeHne TEOPETUKO-MHOXKECTBEHHOTO —ammapara Uil ONHMCAHUSA —PeaTbHBIX
MIPOIIECCOB | SIBJICHUH, MPU PEIICHUH 33729 U3 APYTUX yIEOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, CIEICTBUE, T0KA3aTEIBCTBO
11 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJEPKAHUSA
1 Yucna u BEIYUCIICHUS
1.1 Harypanbubie u nenbie uncia. [I[pu3Haku AeIMMOCTH LETBIX YUCENT
1.2 CreneHb ¢ panoHaIbHbIM NTOKa3aTesneM. CBOKCTBA CTEIIEHU
1.3 Jlorapudwm yucna. [lecaTnunbie U HATypaabHBIC JOTapU(PMbI
2 YpaBHEHUS 1 HEPABEHCTBA
2.1 [IpeobpazoBanue BeIpaKEeHUM, COACPIKALINX JIOTAPHPMBI
2.2 [Ipeobpa3zoBanue BbIpaX)EHU, COJIEPKAIINX CTETIEHU C PAllHOHAIBHBIM ITOKa3aTelleM
23 [Ipumepbl TPUrOHOMETPUUYECKUX HEPABEHCTB
24 [TokazarenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapudmuueckue ypaBHEHUS U HEPABEHCTBA
26 CucremMbl TMHEMHBIX ypaBHEHU. PelieHre mpuKkiIagHbx 3a1a4 ¢ TOMOIIBIO CUCTEMBI
' JIMHEWHBIX YPaBHEHUN
2.7 Cucrembl ¥ COBOKYITHOCTH PALIMOHAIIbHBIX YPABHEHUI 1 HEPABEHCTB
)38 [IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEHICHUIO MAaTEMATUUECKHUX 33]1a4
' Y 3a]1a4 U3 pa3INYHbIX 001acTel HAyKH U peallbHOM KU3HU
3 OyHKIMH U TpaduKu
Oyuknus. [lepuognueckue ¢yHKuu. [IpoMexyTku MOHOTOHHOCTH (DYHKIIHH.
3.1 Makcumymbl U MUHHUMYMBI (yHkuuu. HaumbGonbliee W HauMeHbIee 3HAYCHHE
(YHKITUY Ha IPOMEKYTKE
32 Tpuronomerpuyeckue QyHKINH, UX CBOMCTBA U rpaduKu




33 [oka3zarenbHas u norapupmMudeckast GyHKIUH, UX CBOUCTBA U TPadUKH
34 Hcnonb3oBanue rpadukoB GyHKIUH Ui pelICHNs] YPAaBHEHUH U IMHEWHBIX CUCTEM
Hcnonp3oBanue rpadukoB QyHKIUI U1 HCCIeIOBaHUS MPOLIECCOB M 3aBUCHMOCTEH,
3.5 KOTOpBbI€ BO3HUKAIOT IPU PELIEHUU 3ajad W3 APYTUX Y4YEOHBIX NPEIMETOB U
peanbHON KU3HU
4 Hauana Mmaremarnueckoro ananusa
4.1 HenpepeiBHbie QpyHKIIMH. MeTOI HHTEPBAJIOB JJIsl pEIICHHS HEPABECHCTB
4.2 [IpousBoanas Gpynkuu. I'eomerpudecknii 1 GU3NIECKUN CMBICIT TPOU3BOTHOM
43 [IpousBonHble 3yeMeHTapHbIX (yHKIUNA. POpMyINibl HAXOXKACHUS HPOU3BOJHON
' CYMMBI, IPOU3BEJCHUS U YACTHOTO (DYHKIUI
[IpumeHeHre NPOU3BOAHON K HCCIEAOBAHHWIO (PYHKIHMH Ha MOHOTOHHOCTb M
4.4 skcTpeMyMbl. HaxoxaeHne HamOoiblIero 1 HaMMEHbLIEro 3HaueHHUs (QyHKUIUU Ha
OTpe3Ke
[IpumeHeHue MPor3BOIHON I HAXOXKACHUS HAWITYUILIEero PeleHus! B IPUKIAIHBIX
4.5 3aMavax, JUIA  OMNpeNeNeHHs CKOPOCTH TMpoIlecca, 3agaHHOro (HOpMysIod Wi
rpadukom
4.6 [TepBooOpaznas. Tabnuia mepBooOpa3HbIX
47 HHuTerpain, ero reoMeTpudecKkuii M PU3NUECKU CMBICI. BeIuucieHne naTerpaia mo

dbopmyne HeroTona — JleitOanma




PABOYASA TIPOT'PAMMA YYEBHOI'O KYPCA «'EOMETPUS»

HOACHUTEJIBHASA 3AIIMCKA

I'eomerpust sBisieTcss oAHMM M3 0a30BBIX KYpPCOB Ha YpPOBHE CpPEIHErO
oO1rero 00pa3oBaHusl, TaK Kak 00eCeurBaeT BO3MOKHOCTh U3yUEHUS AUCIUILINH
€CTECTBEHHO-HAYYHOW HAMpaBI€HHOCTH W MPEIMETOB T'YMaHUTAPHOTO IUKJIA.
[lockoiapbKy ~ JIOTMYECKOE  MBIIUICHHE,  (GOpMHUpYyeMOe TP  U3YyYCHUH
00yUaroOMMUCS MOHITHIHHBIX OCHOB T€OMETPHUH, MIPH J0KA3aTEIbCTBE TEOPEM H
MOCTPOSHUU IEMOYKH JIOTHUYECKUX YTBEPKICHHUM MPH PEIICHUU Te€OMETPUIECCKIX
3aa4, YyMEHHE BBIJBUTATh W ONPOBEPraTh THIIOTE3Bl HEMOCPEICTBEHHO
UCIOJIb3YIOTCS MPU PELIEHUU 3a7a4 €CTECTBEHHO-HAYYHOTO LIMKJa, B YaCTHOCTHU
bu3nUecKux 3aaad.

Lens ocBoeHuUs nporpamMmbl yueOHOro Kypea «I'eoMeTpusi» Ha yriryoJI€HHOM
YpOBHE — pa3BUTHUEC WHIWBUAYAIBHBIX CIIOCOOHOCTEH OOyYarommxcs TIpH
U3Y4YeHHH T'€OMETPUH, KaK COCTABIISIONICH MpeaMeTHOM o0nacTu «MaTtemaTuka u
uHbopMaTUKa»  4Yepe3  oOecrieueHue  BO3MOXKHOCTH  NPHOOpETEHUs U
UCMONb30BaHUsl Oosiee TIyOOKMX T€OMETPUYECKMX 3HAaHUM U JIEHCTBUIA,
CHEeLM(PUUHBIX TEOMETPUHU, U HEOOXOAUMBIX I YCIEIIHOT0 NMPO(eCCUOHAIBHOTO
00pa30BaHus, CBA3aHHOIO C UCIOJIb30BAaHUEM MATEMAaTUKU.

[IpuoputeTHpIMH 3aJayaMu Kypca T€OMETpUM Ha YriyOJEHHOM YypOBHE,
pacIIUpsIIOIMMY U yCUIUBAIOUIUMH Kypc 0a30BOr0 YPOBHSI, SIBISFOTCS:

paciipeHue MpeICTaBIeHHs O TEOMETPUHN KaK YaCTU MUPOBOM KyJbTYpHI U
(opMupoBaHUE OCO3HAHUS B3aUMOCBSI3U F€OMETPUH C OKPYKAIOIIUM MUPOM;

(GopMupoBaHUE NPEACTABICHHUS O IMPOCTPAHCTBEHHBIX (Urypax Kak o
BRXHEHUIINX MaTEeMaTHMYECKUX MOJEISAX, IMO3BOJIAIOIIMX ONUCHIBATH U M3YyuyaTh
pa3HbIe SABJICHUS OKPY’KAIOIIEro MUpPA, 3HAHWE OHATUHHOTO armapara 1o pasaeiry
«CtepeoMeTpus» yueOHOTro Kypca reOMETpUH;

¢opMupoBaHue  yMEHHUs ~ BIaJA€Th  OCHOBHBIMH  IOHATUSMU O
IPOCTPAHCTBEHHBIX (UIYypax M HMX OCHOBHBIMHM CBONCTBaMH, 3HaHHE TEOPEM,
GopMyn UM yMeHHE MX NPUMEHATb, YMEHHS JOKa3blBaTb TEOPEMbl U HAXOIUTh
HECTaHJIapPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

(dopMupoBaHUE YMEHUS PACIIO3HABATH HA YEPTEkKaX, MOJAEIAX U B PEAIbHOM
MHUpE MHOTOTPAaHHHKM U Tejla BpPAILCHHUsS, KOHCTPYHPOBAaTh T'€OMETPUUYECKHE
MO/JIEIIH;

(GopMupoBaHuE MOHWMAHUS BO3MOKHOCTH aKCHOMAaTHYE€CKOrO MOCTPOCHUS
MaTEeMaTHYECKUX TEOPHH, (POPMUPOBAHUE TMOHMUMAHUSA POJIM AKCHOMATHKH MPH
MPOBEICHUY PACCYKICHUM;

dopmMupoBaHuEe yMEHHUS BIAJETh METOAAMH JIOKA3aTeNIbCTB U AJITOPUTMOB
peleHusi, yMEHUA X MPHUMEHSATh, MPOBOJUThH JOKA3aTEIbHBIE PACCYXKICHUS B



XOJI€ PEIICHHS] CTEPEOMETPUUECKUX 3a7ad U 3a/1a4u C MPAKTUYECKUM COJICPKaHHEM,
dbopMupoBaHUE MPEACTABICHUS O HEOOXOAMMOCTH  JOKa3aTeldbCTB  IPHU
000CHOBaHUM MAaTeMaTUUYECKUX YTBEPKICHUN U POJIM aKCHOMATUKU B MPOBEJICHUU
JEYKTUBHBIX PacCyXKICHU;

pa3BUTHE M COBEPUICHCTBOBAHWUE HMHTEIUICKTYIbHBIX M  TBOPYECKHUX
CrOoCOOHOCTEM 00ydaronuxcsi, Mo3HaBaTEIbHON aKTUBHOCTHU, UCCIIEIOBATEIIBCKUX
YMEHUM, KPUTUYHOCTH MBIIJICHUS, UHTEpeca K U3yUYCHHUIO TEOMETPUH;

dbopmupoBanue (yHKIIMOHATHHON TPaMOTHOCTH, PEJIEBAHTHOW T€OMETPUHU:
YMEHHUS PpACIO3HaBaTh TMPOSBICHUS TEOMETPUUYECKUX TMOHATUNH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajibHBIX JKU3HEHHBIX CUTYAIUSX U MPU U3YYCHUU JAPYTUX
y4eOHBIX  MPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
MOJICIMPOBAHMS PEaTbHBIX CUTYyallui, HCCJIEJAO0OBaHUSI TOCTPOSHHBIX MOJCINEH,
UHTEPIPETAIMHU TTOTYUYCHHBIX PE3YJIbTaTOB.

OCHOBHBIMU COZICPKATEIBHBIMHU JIMHUSAMU y4eOHOro Kypca «I'eoMmeTpus» B
10-11 xmaccax sBusaworca: «lIpsiMble HW TMUIOCKOCTH B  MOPOCTPAHCTBER,
«Muororpannukuy, «Tema  BpameHus», «BekToppl ¥ KOOpJAWHATHI B
IPOCTPAHCTBEY, «[BIXKEHUS B MPOCTPAHCTBEY.

ChopmynupoBannoe Bo ®I'OC COO TpebGoBaHWE «yMEThb OIEPUPOBATH
MOHSITUSIMUY, PEIIEBAHTHBIMU T'€OMETPUHM Ha YriayOJIEHHOM ypOBHE OOyYEeHHsS B
10—-11 xmaccax, OTHOCUTCS KO BCEM COJIEp KaTeNbHBIM JIMHUSIM Y4eOHOTO Kypca, a
dbopMupoBaHHE  JIOTMUECKUX yMEHHHM  pachmpenensercs He  TOJbKO 0
coJiep KaTeNIbHbIM JIMHUSIM, HO U 110 rogam o0yuyenusi. Cojepkanue o0pa3oBaHusl,
COOTBETCTBYIOIIIEE MPEAMETHBIM pe3yibTaTaM ocBoeHus denepanbHOl paboueit
IPOrpaMMBbl, pacIpeAesIEHHBIM M0 ToAaM O0y4YeHUs, CTPYKTYPUPOBAHO TaKUM
00pa3om, 9TOOBI KO BCEM OCHOBHBIM, MIPUHIMITHAIBHBIM BOIIPOCcCaM 00yUaromuecs
oOpaliaguch  HEOJHOKPATHO. TO  TO3BOJISIET  OPraHHW30BaTh  OBJIAJICHHE
F€OMETPUYECKUMHU MOHITUSMH 1 HAaBBIKAMU MOCJIEIOBATENIBHO U MOCTYNATEIbHO, C
coOI0/IeHuEM TTPUHITUIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIIOYATh B OOIIYIO
CUCTEMY T€OMETPUUYECKUX MPE/ICTABICHUN 00YUYaIONTUXCsl, pACIIUPSIS U YTITyOsis
e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIC CBSI3H.

[lepexon kK M3y4eHUIO TEOMETPUU Ha YTIyOJIEHHOM YPOBHE IMO3BOJISCT:

co3marb ycrmoBusi g guddepeHnuanuu  0OOy4eHHs,  TIOCTPOCHUS
WHIUBUAYATBHBIX  O00pa30BaTENbHBIX MPOTpaMM, OOeCNedYnTh yriIyOnEHHOE
M3y4YeHHE TEOMETPHUH KaK COCTaBJISAIONIEH yaeOHoTro mpenmera « MaTemaTiukay;

MOJITOTOBUTHh OOYYAIOIMIUXCS K TMPOJOJDKEHUI0 M3YyYCHUS MATEMATHKH C
yu€ToM BbIOOpa Oynayiie mpodeccun, obecrnednBas MPEeEeMCTBEHHOCTh MEXIY
001IMM U Mpo(PeCcCUOHATBHBIM 00pa30BaHUEM.



Ha wusyuenue yueOHOro kypca «l'eomeTpus» Ha yriIyOJIEHHOM YpOBHE
otBoautcs 204 gaca: B 10 kmacce — 102 gaca (3 yaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEJIO).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

IIpsiMble ¥ JIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE  TOHATHS ~ cTepeoMeTpuu. Touka, mpsiMas, TIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHMOMAaTHYECKOM MOCTPOCHHH CTEPEOMETPHUU:
AKCHOMBI CTEPEOMETPHUHU U CIEACTBUS U3 HUX.

B3aumHoe pacronoxeHue TMpsMBIX B MPOCTPAHCTBE: MepeceKaroluecs,
napajulefibHble W CKpeuiuBarouiuecs: mnpsMble. [Ipu3Haku —CKpelrBaroOmUXCs
npsiMbIx. [lapanienbHOCTh NPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MapajliebHbIe
OpsIMbIE€ B POCTPAHCTBE, MapaLIEIbHOCTh TPEX MPAMBIX, MAPATUICTbHOCTh MPIMON
U 1iockoctu. [lapamenbHoe W LEHTpaJbHOE NMPOEKTUPOBAHUE, M300paKeHUE
¢uryp. OcHOBHBIE CBOICTBa MapayjieIbHOTO MpoekTHUpoBaHus. HM3o0paxenue
buryp B napaysiesbHON MPOEKIUU. YTJIIbl C COHAIPABICHHBIMUA CTOPOHAMHU, YTOJI
MEXIy MpSAMBIMU B IpocTpaHcTBe. [lapaninenbHOCTh MIIOCKOCTEH: mapasuiesibHbIe
IUIOCKOCTH, CBOICTBa napajyieNbHbIX MJIOCKOCTEH. [Ipocreiimue
IPOCTPAHCTBEHHbIE  (PUTYpbl HAa IJIOCKOCTU: TETpadJlp, Mapajliesenune],
MOCTPOCHHE CEUEHUH.

[lepnieHAUKYIAPHOCTH NPSIMON U TIIOCKOCTH: MEPIICHIUKYIISIPHBIC TTPSIMBIC B
POCTPAHCTBE, TMpsSMbIE MapajjieibHble W TEePIEeHAUKYIAPHbIE K IUIOCKOCTH,
NpU3HAK TMEePIEeHANKYISIPHOCTH TPSIMOM M TUIOCKOCTH, TEOopeMa O MpsSMOil

NEPHEHANKYIISIPHON IJIOCKOCTH. OpToronasibHOe MIPOEKTUPOBAHHUE.
[lepnieHAUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TpoeKuus  (GUrypsl Ha  IUIOCKOCTb.

[leprieHIMKYIAPHOCTh  IIOCKOCTEW:  IIPU3HAK  MEPIECHAMKYISPHOCTH  JABYX
mIockocTenl. Teopema 0 TpEX NEPIEHAUKYIAPAX.

VYriael B IPOCTPAHCTBE: Yroa MEXAY NMPSIMOW U IJIIOCKOCTBIO, IBYTPaHHBIN
YIOJI, INHEMHBIN YIOJI IBYTPAHHOTO yria. TpEXrpaHHbI 1 MHOTOTPAHHBIE YTJIBL.
CBoiicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoHcTBa IUIOCKUX U
JNBYTPAHHBIX YTJIOB TPEXTPAHHOIO yria. TeopeMbl KOCHHYCOB U CUHYCOB JJIs
TPEXTPAHHOTO YIJIa.

MHororpaHHUKH

Buapl MHOTOrpaHHMKOB, pa3BEpTKa MHOrorpaHHuka. [Ipusma: n-yrosibHas
mpu3Ma, psiMasi 1 HaKJIOHHAs! TPU3MbI, OOKOBAs ¥ TOJIHASI IOBEPXHOCTH MTPU3MBI.
[Tapamnenenunen, NOpsAMOYTOJbHBIA — NapaJuICJCIUIEAN  €r0 CBOWCTBA.
Kparwaitiume mnmytm Ha T[OBEpPXHOCTH MHOIOrpaHHMKA. Teopema Dunepa.
[IpoctpanctBennass Tteopema Iludaropa. Ilupammpa: n-yronbHas mNHpaMuia,
npaBuiibHasE W yceu€HHas nupamuabl. CBoiicTBa pédep U OOKOBBIX T'paHEl
MpaBWIbHOM NUpamMubl. [I[paBriibHbIE MHOTOTPAHHUKH: MPAaBUIbHAS MPU3Ma U



[IpaBWIbHAs IHUpaMUIa, [paBWJIbHAsA TPEYrojbHAs NUPAMUIA W [PABUIIBHBIN
TeTpa’ap, KyO0. llpencraBieHue o mpaBUIBHBIX MHOTOIPAHHHUKAX: OKTajJp,
NOAECKadAP U UKOCAP.

Brluncnenue 5JeMEHTOB MHOTOTPAaHHUKOB: péOpa, JAuaroHalud, YIJIbL
[Inomaas OOKOBOW MOBEPXHOCTM W TOJHOM MOBEPXHOCTH MPSIMON MPHU3MBI,
IUIOAJAb OCHOBAaHUW, TeopeMa O OOKOBOM NOBEPXHOCTH NPSIMOWU MPU3MBI.
[Inomaas OOKOBOM MOBEPXHOCTH M TMOBEPXHOCTH NPABWIBHOW NUPAMUIBI,
Teopema O IUIOLIAAN YCEUEHHOW TMPaMU/IBI.

CummMmeTpuss B TIPOCTPAHCTBE. OJIEMEHTbl CHUMMETPUM  MPABUIBHBIX
MHOTOTpaHHUKOB. CHUMMETpUss B MPAaBWIBHOM MHOTOIPAHHUKE: CHMMETpPHS
napajulesienuneaa, CUMMETPUS IPAaBWIbHBIX IPU3M, CHMMETpHUs IPaBUIBHOU
IAPAMHUJIBIL.

BeKTophI M KOOPAUHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOp B INPOCTPAHCTBE, HYJIEBOW BEKTODP, [JIMHA HEHYJIEBOTO
BEKTOpa, BEKTOpPbl KOJUIMHEApPHbIE, COHAIIPABJICHHbIE U  IIPOTUBOIIOIOKHO
HaIlpaBJICHHbIE BEKTOPHI. PABEHCTBO BEKTOPOB. /[€MCTBHS C BEKTOPAMMU: CII0KEHUE
Y BBIYMTAHHE BEKTOPOB, CYMMa HECKOJBKHUX BEKTOPOB, YMHOXXEHHE BEKTOpA HA
quciio. CBOMCTBA CII0KEHUS BEKTOPOB. CBOMCTBA YMHOXKEHUS BEKTOpA Ha YHCIIO.
IlonsTe KOMIUIaHAapHBIE BEKTOPHL. IIpU3HAK KOMILIAHAPHOCTU TPEX BEKTOPOB.
IIpaBuiio mapasutenenunena. Teopema O pPasiloKEHUU BEKTOpa 10 TPEM
HEKOMIUIAHApHBIM  BeKTopaM. [IpsAmoyrosbHas  cucremMa  KOOpAMHAT B
npoctpadcTBe. KoopaunaTtel BekTopa. CBs3b MEXIy KOOPAMHATAMHM BEKTOpPA U
KOOpJAMHATaMU TOYEK. YTOJ MexXay BekTopamu. CKalspHOE IPOU3BEICHUE
BEKTOPOB.

11 KIJACC

Tesa BpaleHus

[loHsTHs: TMIMHAPUYECKAas TOBEPXHOCTh, KOHUYECKAas MOBEPXHOCTH,
chepuueckass TOBEPXHOCTh, oOOpasylomiye TmoBepxHocTed. Tenma BparmieHus:
MWINHAP, KOHYC, yCEUEHHBIN KOHyC, cdepa, map. B3aumHoe pacmoiokeHue
chepsl W IUIOCKOCTH, KacaTellbHas IIOCKOCTh K cdepe. M3obpaxenue Ten
BpaIlleHus] Ha TUIOCKOCTU. Pa3BépTka munuuapa u konyca. CumMmerpus cepsl u
mapa.

O0bém. OcHoBHBIE cCcBOWcTBa 00BEMOB Tenm. Teopema 00 o00BEME
MPSIMOYTOJILHOTO Tapasuienenunenaa u ciueactsus u3 He€. OO0bEM mpsaMon u
HAKJIOHHOW MPHU3MBI, IIWIHH]IPA, TUPaMHIBI U KOHyca. O0BEM 11apa u mapoBoro
CErMEHTA.

KoMOuHanuy Tenm BpamieHuss W MHOTOTPpaHHHWKOB. [Ipu3ma, BhucaHHas B
MWIVMHAP, ONHCAHHAs OKOJo mwinHapa. llepecedenne cdepsl u Tmmapa ¢
miockocThio. Kacanme mapa u cdepsl miockocThio. [loHATHE MHOTOTpaHHUKA,



OMHUCAHHOTO OKOJIO cepbl, chepbl, BMUCAHHOW B MHOTOTPAHHUK WJIH TEJO
BpalICHUsI.

[Tnomanp MOBEpXHOCTH IWIMHAPA, KOHYCa, ITJIoMaab chepbl U €€ yacTeil.
[TogoOue B mpocTtpancTBe. OTHOIIEHHE OOBEMOB, IUIONMIA/IEH TMOBEPXHOCTEH
nono0HeIx Quryp. [IpeoOpa3zoBanue nonodusi, romorerus. Pemenue 3amad Ha
MJIOCKOCTH C UCIIOIB30BAaHUEM CTEPEOMETPUUECKUX METOIOB.

[TocTpoeHue cedyeHnit MHOTOTPAHHUKOB U TEJ BPAIllEHUsI: CEUCHUS LIMJIMH]IPA
(mapanienbHO U TMEPIEeHIUKYISIPHO OCH), CEYeHHs KOHyca (mapajieibHbIe
OCHOBAHUIO M TIPOXOJISIIINE Yepe3 BEPIIUHY ), CEUCHHS I1apa, METOJIbI TOCTPOCHHUSI
CEUYEHUM: METOJ CIJIeJIOB, METOJ BHYTPEHHETO MPOCKTHUPOBAHUSA, METOJ] MEePEeHOca
CEKYyIIeH MIOCKOCTH.

BexTopbl 1 KOOPpAMHATHI B MPOCTPAHCTBE

Bektopet B mpoctpanctBe. Omepanuu  Haja Bekropamu. BektopHoe
yMHOXKeHUE BEKTOpOB. CBOMCTBA BEKTOPHOTO yMHOXEHUs. [IpsimoyronbHas
cucTteMa KoopauHaT B mpoctpancTBe. KoopauHatel Bektopa. PasinokeHue BekTopa
no Oazucy. KoopaMHATHO-BEKTOPHBIM METOJA MpPHU PEHIEHUH TeOMETPUYSCKHUX
3asay.

JIBUKEeHMSI B IPOCTPAHCTBE

JBuxenus: npocrpancTBa. OToOpakeHus. J[BWKeHUS U PaBEHCTBO GUTYP.
OO6mue cBolicTBa JABWXKEHUW. Buasl IBWKEHUH: TapauiesibHBIA MEPEeHOoC,
[IEHTpalbHasl CHUMMETpHS, 3€pKajbHas CHUMMETPHUS, MOBOPOT BOKPYT MPSMOM.
[Ipeobpazosanus nomoous. [Ipssmas u chepa Ditnepa.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«TEOMETPUSI» (YIJIYBJEHHBIA YPOBEHb) HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaxaaHcKkoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTb TPAXKIAHCKON MO3UIIUN 00yJArOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUMCKOTO  OOIINEeCTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TPakKIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl U JIPYyroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) maTpuoTHYecKoe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKIaHCKON HIACHTUYHOCTH, YBAKCHHS K
NPOILIOMY M HACTOSIIEMY POCCHUUCKONW MAaTE€MAaTUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSIM POCCUNCKUX MAaTEMAaTUKOB U POCCUMCKON MAaTEMAaTUYECKOM IIKOJIbI,
UCIIOJIb30BaHUE ATHX JIOCTIDKEHHH B JIPYTUX HayKaxX, TEXHOJIOTHSX, cdepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHME JIyXOBHBIX IIEHHOCTEN POCCUIUCKOTO Hapoaa, CPOPMUPOBAHHOCTD
HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEAEHUSA, CBSI3aHHOTO C MPaKTHYECKUM
OPUMEHEHUEM JOCTWKEHUM HAyKM U JEATEIbHOCTBIO YYEHOrO, OCO3HAHHE
JUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMUMBOTO OyAYIIEro;

4) 3cTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKIIOYas 3CTETHUKY MaTeMaTH4YEeCKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, PaCCYKICHHHN, BOCIPUIMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoe BociMTaAHKE:

c(hOpMHUPOBAHHOCTh ~yMEHHS TMPUMEHSATh MAaTeMaTUYeCKHUE 3HAHUA B
HWHTEpECcax 3JI0POBOT0 U 0e30MacHOT0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370POBBIO (370POBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, PETYIsIpHAS (PU3HUECKASI AKTUBHOCTH), (PU3NIECKOE COBEPIIIEHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TpyxoBO€E BoCcIMTaHUE:

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYAOIIOOUS, HHTEPEC K
paznuuHbiM  cpepam  NpOodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIE JKU3HEHHbBIC IJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3OBaHUIO |



CaMOOOpa30BaHUIO HAa TMPOTSHDKEHUM BCEH JKU3HU, TOTOBHOCTh K AKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTPaBJIECHHOCTH;

7) 3K0JI0TH4YeCcKOoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTh ~ JKOJIOTMUECKOW  KYJbTYpbl, TOHUMAHUE BIIUSHUSA
COIMATbHO-2KOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIHLHOM
Cpebl, OCO3HAHME TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM, OpUCHTAITUS
HAa TMPUMEHEHHE MaTeMaTUYeCKMX 3HAHUN i1 peIIeHHus 3ajad B 00JacTu
OKpY’KaloIIeH Ccpenpl, IUIAHUPOBAHUE TMOCTYNKOB M OLIEHKH MX BO3MOKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHW U  OOIISCTBEHHOW  MPAKTUKHU, TMOHUMAaHHE
MaTeMaTHYeCKOM HayKu Kak cdepbl 4UenoBEYECKOM MesTEeNbHOCTH, JTamoB €&
Pa3BUTHA W 3HAYMMOCTH ISl DPa3BUTHS I[IUBUJIU3AIMH, OBJIAJIEHUE SI3BIKOM
MaTeMaTHKd M MaTeMaTUYECKOW KyJIbTypOW KakK CpeJICTBOM IIO3HAHHUS MHDA,
TOTOBHOCTh OCYIICCTBJISATh TPOCKTHYIO M HCCIIEIOBATEIbCKYIO JCSATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble jornueckue AecTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSTHI, OTHOLICHUH MEXKIy TMOHATHAMH, (POPMYyIHUPOBATH
OTIpeJICIICHHs] TIOHATUMN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALIUH,
OCHOBaHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIpUHUMATh,  (OpMynupoBaTh W  MpPeoOpa3oBBIBaTh  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPHUIIATEIIbHBIE, CIMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MIPOTUBOPEUUS
B (akTax, IaHHBIX, HAOMIONCHUSIX M YTBEPKACHUSIX, MpejIaratb KPUTESPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JenaTh BBIBOJIBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

POBOJIUTH CAMOCTOSITEJILHO JIOKAa3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATH apTyMEHTAINIO, TPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IC€HUS U BBIBOJIBI;

BBIOMpATh CMOco0 pemieHuss y4deOHOW 3anayu  (CpaBHHBATh HECKOJBKO
BAPUAHTOB  PEILICHUS, BbIOMpaTh  Haubojee MNOAXONAIMM C  y4déToM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbcKue AeiiCTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCJEA0BATENbCKUI HMHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodieMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOPMHUPOBATH TUIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEAOBAHKE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOro 00bEKTa, BJICHHUS, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM
OpOBEIEHHOTO  HAOJIOJEHUs, MCCIEOBaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOKHOE pA3BUTHE IMIPOILIECCA, a TaKXKE BbBIABUTAThH
IPEONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pa6Gora ¢ undopmanmueii:

BBISBJIATH JePUIUTH MHGOPMAIIMK, JAHHBIX, HEOOXOJUMBIX JJI1 OTBETa Ha
BOMPOC U JJIsl PEIICHUS 33]1a4H;

BbIOMpaTh HH(OPMAIIUIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETHPOBATH HH(POPMALUIO PA3THYHBIX BUAOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHUpOBaTh WH(GOPMAIIUIO, MPEACTABIATh €€ B Pa3IMUHbIX (hopmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATD HaAEKHOCTD uH(popManuu 1o CaMOCTOSITEJIbHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKkaTHBHBIE yHUBepcaJbHbIe YueOHbIe HeHCTBUS

OOmmenue:

BOCIIPUHUMATH M ()OPMYJIUPOBATH CYXKJIECHHS B COOTBETCTBUH C YCIOBUSIMU U
HEIsIMH OOIIECHMS, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXICHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
nmpoOJieMbl, pemaeMol 3a7add, BBICKA3bIBaTh HJCH, HAICICHHBIC Ha TIOMCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXKJICHHS C CYXXJICHHUSMH JIPYTHX yYaCTHHUKOB
nuajora, oOHapyKMBAaTh Pa3IMUMe W CXOJICTBO IO3HIIMK, B KOPPEKTHOU (hopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABMIATh Pe3yJIbTaThl PEIICHUS 3aJayud, SKCIIEPUMEHTA, UCCIICI0BaHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpPATh (opMaT BBICTYIUICHUS C Y4ETOM 3aJad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayUTOPHH.

PerHﬂTI/IBHI)Ie YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaum{:



COCTAaBJIAThH IUIAH, AJITCOPUTM PELIEHUS 3a/1auu, BBIOUPATH CIIOCOO PEIICHHMS C
Y4ETOM HMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUN C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIN HHTEJVICKT:

BJa/J€Th  HABbIKAMU  IIO3HABATEJIbHOM  pedUIeKCMUM  KaKk  OCO3HaHUs
COBEpPILIAEMBIX JIEHUCTBUM U MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB, BIAACTh
crnoco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Ipoliecca M pe3yJibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTbH KOPPEKTHUBBI B ICSITEIIbHOCTh HA OCHOBE HOBBIX O0OCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTA LIEJU U YCIOBUSAM, OOBACHATD PUUHHBI
JOCTUXKEHUS WU HEJTOCTUKEHUS PE3yJIbTATOB JAESATENbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS AeSITEJIbHOCTD:

IIOHUMAaTh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTel Tpu pelieHud Y4eOHbIX 3a7ad, NPUHUMATh IeJlb COBMECTHOM
JESITeIbHOCTH, IJIaHUPOBaTh OPTraHU3aLMI0 COBMECTHOW pabOThI, paclpenessiTh
BUIBl paboOT, JOroBapuBaThcs, O0OCYXIaTh MPOLECC U PE3yabTaT pabOThI,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B I'pyHIoBBIX (popMax paboTsl (00CykaeHUsi, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMBl» M HHBIE), BBINOJHATH CBOIO YacTh pabOTBl |
KOOPJAMHUPOBATh CBOM ACHCTBUS C JIPYTMMHM WICHAMU KOMAaH[bI, OLCHUBATH
Ka4eCTBO CBOETO BKJIaJla B OOLINI MPOIYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHCTBUS.

HNPEIAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca o0yyaromuics HayIUTCA:

e CBOOOJHO OIEpPUPOBATH OCHOBHBIMH TMOHSATHSIMH CTEPEOMETPHUH TIPH
pelIeHny 3aa4 ¥ MPOBEICHUN MaTEMAaTUUECKUX PACCYKICHHUI;

e TMPUMEHSTH AKCUOMbBI CTEPEOMETPUU M CIEJICTBUS M3 HUX MPU PEIICHUU
FEOMETPUYECKHUX 3a/1a4;

e KJIAacCU(PHUIMPOBATH B3aMMHOE PACIIOJIOKEHHUE MPSIMBIX B MPOCTPAHCTBE,
MJIOCKOCTEHN B MPOCTPAHCTBE, MPSAMBIX U IJIOCKOCTEN B MPOCTPAHCTBE;

e CBOOOJIHO OINEpPUPOBATh TIOHATHSIMHU, CBSI3aHHBIMH C yIJIaMH B
MPOCTPAHCTBE: MEXAY MPSMBIMU B TMPOCTPAHCTBE, MEXIYy MOPSIMOM U
IJIOCKOCTBIO;

e cBOOOJHO ONEPUPOBATH MOHSATUIAMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMU;



e CBOOOJHO pacno3HaBaTh OCHOBHBIE BHIbl MHOTOI'PAaHHUKOB (MpuU3Ma,
nupamuja, NpsMOYyTOIbHBIN Napaienenunes, Kyo);

e Kiaccu(pUUUPOBATH  MHOTOIPDAaHHUKH,  BbIOMpass  OCHOBaHUS  JUIA
KJ1accuuKaIuu;

e CBOOOJHO  ONEpPUPOBATH MOHSATHAMM, CBSI3AaHHBIMM C  CEUYEHHEM
MHOTOI'PaHHUKOB IJIOCKOCTBIO;

e BBINOJIHATH napajuiesibHOe, LEHTPaJIbHOE U OpPTOTOHAJIEHOE
MPOCKTUPOBAHUE (DUTYP HA TJIOCKOCTb, BBHIMOJIHITH U300paKeHUsT UTYp
Ha TUIOCKOCTH;

e CTPOUTH CEUYCHUSI MHOTOTPAHHUKOB PAa3JTUYHBIMU METOJIAMH, BBIIOJIHATH
(BBIHOCHBIE) TJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYD:
BUJ] CBEPXY, COOKY, CHU3Y;

e BBIYHCIITH  IUIOHIAJIM  TOBEPXHOCTEH  MHOTOTPaHHUKOB  (TMpu3Ma,
UPaMHIa), TEOMETPUUECKUX TEJ C MPUMEHEHHEM (GOpMYIT;

e CBOOOJIHO ONEPUPOBATH MOHATUAMH: CUMMETPHS B IPOCTPAHCTBE, LIEHTP,
OCb M IUIOCKOCTh CHUMMETPHUH, LIEHTP, OChb U IUJIOCKOCTh CHUMMETPUU
durypsr;

e CBOOOJIHO OMNEPUPOBATH MOHSATHUSMH, COOTBETCTBYIOUIUMHU BEKTOpaM H
KOOpJIMHATaM B MPOCTPAHCTBE;

e BBINOJHATH JIEUCTBUS HAJl BEKTOPaMU;

e pewmaTh 3aJauyd Ha JOKAa3aTeJIbCTBO MATEMAaTUYECKHX OTHOLICHUH W
HAXOXKJICHHE F€OMETPUYECKUX BEJIWYUH, IPUMEHSAS] U3BECTHBIE METOIBI
[P PEIICHUN MAaTEMAaTUYECKUX 3a]1a4 MTOBBIIIEHHOTO U BBICOKOT'O YPOBHS
CJI0’KHOCTH;

e TMPUMEHATh MPOCTEHIIME MPOTPAMMHBIE CPEACTBA U  BJIEKTPOHHO-
KOMMYHHKAlIHOHHBIE CUCTEMBI IPU PEUIEHUH CTEPEOMETPUUYECKUX 3a/1aY;

e W3BJIECKATh, MPEOOPa30BbIBATH M HWHTEPIPETUPOBATH HHGOPMAIMIO O
POCTPAHCTBEHHBIX T'E€OMETPUYECKUX (Urypax, TMpeACTaBICHHYIO Ha
YepTekax U pUCYyHKaX;

e TMPUMEHSTh TOJYYEHHBbIE 3HAHWS HA TMPAKTUKE: CpaBHUBAaTh W
aHAJM3UPOBATH PEAJIbHbIE CUTYyalluu, NPUMEHATh U3yUYECHHbIC MOHSATHS B
mporecce IMOHMCKa  pEeHIeHHs  MaTeMaTh4eckd  cOopMyIHpOBaHHON
pOoOJIEMBbI, MOJIETTUPOBATh PEAIbHBIE CHTYallud Ha S3BIKE T€OMETPUH,
UCCIIEI0BAaTh MOCTPOCHHBIE MOJIEIN C UCIOJIB30BAHUEM I€OMETPHYECKHUX
MOHSITHA W TEOpeM, ammapaTa anreOphl, pemaTh MPaKTHIeCKUE 3aaduH,
CBSI3aHHBIE C HAX0XK/ICHUEM T€OMETPUUECKUX BEIINYUH;

e HMETh MpeJICTaBiIeHUsI 00 OCHOBHBIX ATalax Pa3BUTHUS T€OMETPUU KaK
COCTaBHOM 4yacTu (pyHJIaMeHTa Pa3BUTHUS TEXHOJIOT .

K xonny 11 kiacca oOyyaromuiicss Hay4uTCs:



CBOOOJHO ONEPUPOBATH MOHATUAMM, CBSI3aHHBIMU C LWIMHIPUYECKOM,
KOHMYECKOM U c(epuyecKod MOBEPXHOCTAMH, OOBSICHATH CIIOCOOBI
MOJIyYEHHS;

OTIEpUPOBATH MOHSATUSAMHU, CBI3aHHBIMH C TEJIaMU BPAILICHUS: IUJIUHIPOM,
KOHYCOM, chepoit u mapom;

pacno3HaBaTh Tella BpalleHus (LWIMHApP, KOHYC, cdepa W Iap) u
OOBSACHATH CIIOCOOBI OJSYUYEHHUS TEJ BPAIICHHUS;

KJIacCU(UIUPOBATH B3AUMHOE PACTION0)KEHUE CHEPhl U MIIOCKOCTH;
BBIYHUCIISITh BEJIMYUHBI JJIEMEHTOB MHOTOTPAHHUKOB W TEJ BpallleHHUs,
O00BEMBI M IUIOIIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB W TEJl BpalICHUS,
reOMETPUYECKHUX TeJl C TPpUMEHEHHEM (HOopMYyT;

CBOOOJTHO OMEpUPOBATh MOHATHUSIMH, CBSI3aHHBIMU C KOMOWHALMSMU TEN
BpallleHUsT 1 MHOTOI'PAaHHUKOB: MHOTOT'PAHHUK, BIHCAHHBIN B cdepy U
ONMMCAaHHBIN 0KO0JIO chepsl, cepa, BIMCAHHAS B MHOTOTPAaHHUK MM TEJO
BpalllCHUs;

BBIUUCIISTh COOTHOIICHHS MEX]Ty TUIOIIAIsIMU TTOBEPXHOCTEH U 00bEMaMHU
I10JTOOHBIX TEI;

n300paxaTb M3y4aeMmble (UTYpBI, BBIMOJIHATH (BBIHOCHBIE) IUIOCKHE
YepTeXKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (GUTYpP: BUJA CBEPXY, COOKY,
CHU3Y, CTPOUTh CEYEHHUS TEJl BPAILCHHUS;

U3BIIEKaTh, WHTEPIPETUPOBATH U MPeoOpa3OBbIBATH HHPOPMALUIO O
IPOCTPAHCTBEHHBIX TE€OMETPUUYECKHX (QUrypax, TMpeACTaBICHHYI0 Ha
YepTekax U pUCYHKaX;

CBOOOTHO OTIEPUPOBATH MTOHATHEM BEKTOP B IIPOCTPAHCTBE;

BBIIIOJIHSITh ONEPALIMU HaJl BEKTOPAMU;

3a/1aBaTh IUIOCKOCTh YPAaBHEHUEM B J€KAPTOBOW CUCTEME KOOPAUHAT;
pemaTh reOMETPUYECKHUE 3a/1a4l Ha BBIYUCIIEHUE YIJIOB MEXKY MPSMBIMU
U IUIOCKOCTSIMH, BBIUYMCIIEHUE PACCTOSHUM OT TOYKU 10 IUIOCKOCTH, B
1€JI0M, Ha IPUMEHEHHUE BEKTOPHO-KOOPJAMHATHOTO METOAA IIPHU PEILICHUH;
CBOOOJTHO OMEPHUPOBATH TOHITHSIMHU, CBSI3AHHBIMH C JIBIDKCHHEM B
MIPOCTPAHCTBE, 3HATh CBOMCTBA JIBUKCHU;

BBITIONHATh HM300paXKCHUS MHOTOTPAHHWKOB W TEN BpalieHUs MpU
NapajuyieIbHOM  IIEPEHOCE, UECHTPAIBbHOM CUMMETPUM, 3€pPKaJIbHOMU
CUMMETPHH, IPU TIOBOPOTE BOKPYT MPsIMOM, TpeoOpa3oBaHus moao0us;
CTPOUTH CEUYECHHS] MHOTOTPAHHHMKOB U TEJ BPAIlCHUS: CEUCHUS LUIIUHIpa
(mapanienbHO U NEPHeHAUKYISIPHO OCH), CEUEHUsI KOHYyca (mapaielibHbIe
OCHOBAHHIO M MPOXOSALINE YepPE3 BEPUINHY ), CEUEHUS 11apa;
UCII0JIB30BaTh METOJbl IOCTPOCHUS CEUYEHUW: METOJ CIEI0B, METOJ
BHYTPEHHETO MPOEKTUPOBAHUS, METO/I IEPEHOCA CEKYILEN MIIOCKOCTH;



JIOKa3bIBaTh FTEOMETPUYECKUE YTBEPKIACHUS;

MPUMEHSITh TeOMETpUYeCKre (AKThI ISl PEUICHUS CTEPEOMETPUUYECKUX
3a7a4y, MPEANONAralolliuX HECKOJIBKO IIAaroB pELICHUs, €CIH YCIOBHS
IPUMEHEHHUS 3a/1aHbl B SIBHOW U HESABHOU dopme;

pemarh 3aJa4d Ha JOKa3aTeJIbCTBO MAaTEMATUYECKUX OTHOLICHUW U
HaXO0XJICHUE TEOMETPUUYECKUX BEJINYNH;

IIPUMEHATh IPOrPAaMMHBIE CPEIICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI IIPU PELIEHUH CTEPEOMETPUUECKUX 3a/1a4;

IPUMEHATh  TOJIYyYCHHbIE  3HAaHUS  HAa  MPAKTUKE:  CPABHUBATH,
AHAIM3UPOBATH U OLICHUBATH PEAIBHBIE CUTYallMH, IPUMEHATh U3YUYECHHbIC
MOHSTUS, TEOPEMBI, CBOMCTBA B  IIPOLECCE IOHWCKA  PEIICHUSA
MaTreMaTH4ecku  cPopMyTupOBaHHONW  MPOOJIEMBI,  MOJEIUPOBATH
peaIbHbIE CHUTyallMM Ha S3bIKE TE€OMETPHUH, HCCIEN0BATH ITOCTPOCHHBIE
MOJIEJIM C HCHOJB30BAHUEM TE€OMETPUUECKUX TIOHATUU UM TEOPEM,
ammapara anreOpbl, peniaTh MNPAKTUYSCKHE 3aJlaud, CBSI3aHHBIE C
HaXOXJICHUEM I'€OMETPUUECKUX BEJIUYMH;

UMETh TPEJCTaBICHUS 00 OCHOBHBIX JTalax pPa3BUTHS TC€OMETPUM KakK
COCTaBHOM YacTH (yHAaMEHTa PA3BUTHUS TEXHOIOTUH.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Kontponbubie | Ipaxtirieckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 BBenenue B crepeoMeTpuio 23 1
5 B3anMHOe pacrionokeHue npsMsIx B 6 |
MIPOCTPAHCTBE
3 [TapamiensHOCTB NPSAMBIX U INIOCKOCTEN B 8
MIPOCTPAHCTBE
4 [lepneHMKyISAPHOCTD NPSIMBIX U 25
IJTOCKOCTEM B MPOCTPAHCTBE
VYTIiabl ¥ pacCcTOSHUA 16 1
MHororpaHHUKH 7 1
BekTtopsl B mpocTpaHCcTBE 12 1
2 HOBTOPGHI/IG, 0000111eHIEe ¥ cCUCTEeMaTU3aLUs 5 )
3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
n/n NPOrpaMMmblI Bcero Konrpoapurie | Mpakruteckue o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 AHanmuTH4yecKast FeOMeTpHs 15 1
) HOBTOPGHI/IG, 000011ICHHE B CUCTEMATH3 AU 15 |
3HAHUU
3 O06bEM MHOTOTpaHHHKA 17 1
4 Tena BpameHus 24 1
5 [Tnomaan moBepXHOCTH U 00BEMBI KPYTIIBIX 9 |
TeN
6 JBmxeHust 5 1
. HOBTOPGHI/IG, 000011IeHNE U CUCTEMATHU3AINA 17 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KUJIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3YJIbTATHI 0CBOEHHSI OCHOBHOIA
MpPOBEPSIeMOro .
——.n 00pa3oBaTeIbHOI MPOrPaMMBbI CPeTHEr0 0011ero 00pa3oBaHuUsI
7 I'eomerpus
7.1 OrniepupoBaTh MOHATUSIMU: TOUYKA, TIPsIMAsi, TNTIOCKOCTh
79 [TpuMeHATh aKCHOMBI CTEPEOMETPHH U CICJACTBHS W3 HHUX MPH PEHICHUU
’ T€OMETPUYCCKHX 3a1a4
73 OnepupoBaTh TMOHATHSAMH: MAPAUICIbHOCT W MEPICHIUKYIISIPHOCTD
' MPSIMBIX U TTIOCKOCTEH
74 KnaccupunupoBars B3aMMHOE PACIOIOXKEHHE MPSAMBIX U IUIOCKOCTEH B
' HPOCTPAHCTBE
OnepupoBaTh MOHATHSAMH: ABYTPAHHBIA YIrOJI, TPaHW JBYTPAHHOTO yTJa,
7.5 peOpo IBYTpaHHOTO yIja, JIMHEHHBIA yroJl ABYTPaHHOTO yIIa, TPpaaycHas
Mepa ABYTpaHHOTO yriia
76 OmnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHK, BBIMYKIBIA W HEBBITYKIIBINA
) MHOTOT'PaHHUK, JIEMEHTHl MHOTOTPAaHHUKA, IPAaBUIILHBI MHOTOTPaHHUK
77 Pacnio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHUKOB (ITUpaMHaa, IMPH3MA,
MPSIMOYTOJIBHBIH Mapajuieenumnes, Kyo)
KnaccupunmpoBarh ~ MHOTOTpAaHHUKH,  BbIOMpass ~ OCHOBaHHS IS
7.8 Kiaccu(uKanuy (BBIMYKIIbIC ¥ HEBBITYKJIbIC MHOTOTPaHHUKH, TPaBHIIbHBIE
MHOTOI'PaHHUKH, MPSIMbIC U HAKJIIOHHBIE TPU3MBI, TApaJLICIICITUIIC IBI)
7.9 OnepupoBaTh MOHATHAMH: CEKYIIast INIOCKOCTh, CEYEHUE MHOTOTDAHHUKOB
710 OOBSACHATH PUHITHUITBI TOCTPOCHUS CEYCHUI MHOTOTPaHHUKOB, HCITOJIB3YST
' METO/I CIIEIOB
CtpouTh ce4YeHUss MHOTOTPAHHHKOB METOJOM  CIICJIOB,  BBITIOJHATH
7.11 (BBIHOCHBIC) IJIOCKHE YEPTE)KH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (QUTYP:
BUJ CBEPXY, COOKY, CHU3Y
Pemrate 3amaun Ha HaXOXKACHUE T'€OMETPHUYECKUX BEIMYHMH 10 0Opasiam
WIH alTOPUTMaM, MPUMEHSS W3BECTHBIC AHAJIMTUYCCKUE METOJbI IPH
7.12 pCIICHUH  CTaHJApPTHBIX MaTEMaTHYECKMX 3a7ad Ha  BBIYHCIICHUE
pacCTOSIHUN MEXIy JBYMS TOYKAaMH, OT TOYKH JO TPSMOM, OT TOYKHJIO
TUTOCKOCTH, MEXK]Ty CKPEUTUBAFOIIUMUCS TPSIMBIMH
Pemrate 3amaun Ha HaXOXKIACHUE T'€OMETPHUYCCKUX BEJIUYHMH 10 0Opasiam
713 WIM alrOPUTMaM, MPUMEHSS W3BECTHBIC AHAJIMTUYCCKUE METOJbI MPH

PCIICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3aJa4 Ha BBIYUCICHHUC YTIJIOB
MCKAY CKpCUIMBAOIMIUMHUCA MPAMBIMU, MCIKIAY HpHMOﬁ n IIJIOCKOCTBIO,




MEK/y INIOCKOCTSIMH, IBYTPaHHBIX YIJIOB

Boerancnsate 00bEMBI 1 TUTOMIAIA TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma,

7.14 nUpaMuza) ¢ IpUMEHEHHEM (OPMYII, BBIYHCIATH COOTHOIICHUS MEXITY
TUTOIIA/SIMH [TOBEPXHOCTEH, 00bEMaMH MOI0OHBIX MHOTOIPAaHHUKOB
715 OnepupoBaTh MOHATUSIMH: CUMMETPUSI B IPOCTPAHCTBE, LIEHTP, OCb U
' IUIOCKOCTh CHMMETPHUH, LIEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBI
W3Bnekarp, mnpeoOpa3oBbIBaTh W HUHTEPHPETHPOBATH HMHMOPMALUIO O
7.16 IPOCTPAHCTBEHHBIX TIEOMETPUYECKMX (Urypax, IMpEICTaBICHHYI0 Ha
yeprexax U pUCyHKax
[IpumensaTs reomerpuyeckue (akThl A PELICHUS CTEPEOMETPUUYECKHUX
7.17 3a7a4, MPEANOJaramiiuX HECKOJIbKO IIaroB pEIICHUs, €CIU YCIOBHS
MIPUMEHEHMS 3a/1aHbl B sIBHOU (hopMme
718 [IpumensaTe mpocTeMinmme NporpaMMHBIE CpPEICTBA W DIIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI TP PEIICHUN CTEPEOMETPUUECKHIX 3a/1a4
719 [IpuBoauTE pUMEpHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpPOAE U
' YKU3HHU, PACIIO3HABATh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE
[IpumeHsTh MOMy4YEHHbIE 3HAHMS HA MpPAaKTHKE: aHAJU3UpOBaTh peasibHbIe
CUTYallUu ¥ PUMEHSTh U3yUYEHHBIE MTOHSITHS B IIPOLIECCE MOMCKA PEIIEHUs
MaTeMaTU4eCKU CPOPMYIUPOBAHHON MPOOIEMBI, MOJEIUPOBATh PEATIbHBIC
7.20 CUTyallMM Ha SI3bIKE T€OMETPHUH, UCCIEA0BATh MOCTPOCHHBIE MOJIEIHU C
HCIOJIb30BAHNEM F€OMETPUYECKUX MOHATUH U TeOpeM, anmnapaTa anreopsl,
pemate  NpaKkTUYECKHWE  3aJadd,  CBS3aHHBIE C  HAaxXOXKJICHUEM
TEOMETPUYECKUX BETMUNH
11 KIJACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3y/IbTAThl 0CBOCHUsSI OCHOBHOM
NPOBePsEMOro .
00pa3oBaTeJIbHOM MPOrpaMMbl CPeHEro 0011ero 00pa3oBaHus
pe3yJbTara
6 I'eomerpus
OmnepupoBaTh MOHATUSAMU: LMIMHAPUYECKAs: MOBEPXHOCThb, 0Opasyrolue
6.1 WINHAPUYECKON IIOBEPXHOCTH, LWIMHJID, KOHUYECKas IOBEPXHOCTb,
o0pa3yromire KOHNYECKOI MOBEpXHOCTH, KOHYC, chepruieckas IOBEpPXHOCTh
6.2 Pacnio3naBats Tena BpauieHus (LWIMHIP, KOHYC, cdepa u map)
6.3 OOBACHATH CLIOCOOBI MOTYYEHUs TeJ BPALICHUS
6.4 KnaccugunupoBats B3auMHOE pacronoxeHue chepbl U MI0CKOCTH
OnepupoBaTh NOHATHIMU: IIAPOBOI CETMEHT, OCHOBaHHE CErMEHTA, BHICOTA
6.5 CErMEHTa, IIapOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS,, BBICOTA IIAPOBOIO
CJ10s1, IIAPOBOU CEKTOP
6.6 Bbruucnare  00bEMBI M TUIOHIAAM  TIOBEPXHOCTEW TeM  BpaIIEHHS,




TEOMETPUYECKUX TEJl C IPUMEHEHUEM (POPMYIT

6.7

OmnepupoBaThb NOHSATUAMHU: MHOTOTPAaHHMK, BIHMCAaHHBIM B cdepy u
OTMCAHHBIN OKOJIO cdephl, cdepa, BIUCAHHAS B MHOTOTPAHHUK I TEJIO
BpaLICHUS

6.8

Brruucaste COOTHOIICHMS MEXKTY TIJIOMIAIMU TTIOBEPXHOCTEHN U 00bEMaMU
MOJOOHBIX TEIT

6.9

N3o6paxkaTh n3ydaembie QUTYpbl OT PYKH M C NMPUMEHEHHEM IPOCTHIX
YEPTEKHBIX THCTPYMEHTOB

6.10

BbInonHATE  (BBIHOCHBIE) IJIOCKHME YEPTEXKH W3 PHUCYHKOB IPOCTBIX
00BEMHBIX (QUryp: BHUI CBepXy, COOKy, CHHU3Y; CTPOUTh CEUEHHUs Tell
BpallleHUs

6.11

W3Bnekats, WHTEpHpETUpOBaTH U MpeoOpa3oBbIBaTh HMHMOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (UTypax, TMpeACTaBICHHYIO Ha
YEepTE)KaAX U PUCYHKAX

6.12

[IpumensTs reomerpuyeckue GakThl IS PELIEHUS CTEPEOMETPUUYECKHUX
3a/1a4, NPEAIONIAralIuX HECKOJBKO IIaroB pENICHUs, €CIH YCIOBHS
MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopMme

6.13

OrnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE

6.14

BBINONHATE  JIEHCTBUS  CIIOKEHUS BEKTOPOB, BBIYMTAHHS BEKTOPOB U
YMHOXKEHHUSI BEKTOpa Ha YHCJIO, OOBSICHITh, KaKHMH CBOMCTBAMH OHH
oOagaror

6.15

[IpumeHsTH paBUIIoO MapaljiesienuIeaa Mpy CI0KEHUH BEKTOPOB

6.16

OnepupoBaTh MOHSTUSAMHU: JEKapTOBbl KOOPAMHATHI B MPOCTPAHCTBE,
BEKTOP, MOAYJIb BEKTOPa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOPA, YToJl

MEXJly BEKTOpaMH, CKaJIIpHOE IPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHbIE U
KOMILTaHapHbIE BEKTOPbI

6.17

HaXO,Z[I/ITB CyMMY BCKTOPOB H IIPOU3BCACHUEC BCKTOpa Ha 4YHCIO, YI'OJI
MCXKIAY BEKTOpaMH, CKAIAPHOC IIPOU3ZBEACHHE, pacCKiIaAblBaTb BCKTOP IIO
ABYM HCKOJUIMHCAPHBIM BCKTOPaAM

6.18

3a,Z[aBaTL IIJIOCKOCTh YPAaBHCHUCM B HeKapTOBOﬁ CUCTCMC KOOpAUHAT

6.19

Pemars HpOCTeﬁIHHe TCOMCTPUUCCKUC 3a/la4uu Ha IMPUMCHCHHC BCKTOPHO-
KOOPAWMHATHOT'O METOAAa

6.20

Pemrare 3amaun Ha [JOKAa3aTEIbCTBO MATEMAaTHUYECKHUX OTHOIICHHUH U
HaXOXKACHUEC T'COMETPUUCCKUX BCIIMYUH I10 06pa3uaM WK aJiIroOpuT™MaMm,
IIPUMCHAA HN3BCCTHEBIC MCTOAbI Ipun peuicHnun CTAaHAAPTHBIX
MAaTCMAaTHUYCCKUX 3aJ1a4

6.21

HpI/IMeHSITL HpOCTeI\/'IH_II/Ie MNporpaMMHBIC  Cp€ACTBA H  3JICKTPOHHO-
KOMMYHUKAIIUOHHBIC CUCTCMBI TP PCHICHUU CTCPCOMCTPHUICCKUX 3a0a1

6.22

HpI/IBO,Z[I/ITL MMPUMCPLI MATEMATHYCCKUX SaKOHOMCpHOCTCﬁ B IIpUpoAC U
JKHU3HHU, paCllO3HABAaTh IPOABIICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC

6.23

HpI/IMeHHTL IMMOJIYYCHHBIC 3HAHUS Ha NPAKTUKC: aHAJIM3UPOBATH PCAJIbHLIC




CUTYyAalluu U IIPUMEHATh U3YYCHHBIC ITOHATHUS B IIPOLIECCE ITOMCKA PELICHUs
MaTeMaTU4eCKU CPOPMYIUPOBAHHON MPOOIEMBI, MOACTHPOBATh PEaTbHbIC
CUTyalluu Ha SI3bIKE '€OMETPHUHU, HUCCIEN0BATH IIOCTPOCHHBIE MOJAEIU C
HCIOJIH30BAHNEM F€OMETPUYECKUX IMOHITUI U TEOpEM, anmnapaTa anreopsl,
pemarb  MPAaKTUYECKHWE  3a7a4d,  CBSA3aHHbIE C  HAXOXKJICHUEM
F€OMETPUYECKUX BEITUYNH




HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KVIACC

Kon
7

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUS

I'eomerpus

7.1

OcCHOBHbBIE TMOHATUS CTEpeOMETpUM. Touka, MpsiMasi, MIOCKOCTh, MPOCTPAHCTBO.
[TonsiTHE 00 aKCMOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUH: AKCHOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX

7.2

B3anMHOe pacnosioxkeHue IpsIMbIX B IPOCTPAHCTBE: NIEPECEKAIOIIMNECS, TapAIIIICIIbHBIE
n  CKpCHIMBAIOIIHUECA MpsAMBIC. HapaJ'IJ'IeJ'II)HOCTI) MMPAMBIX A IUIOCKOCTEH B
IIPOCTPAHCTBE: MApPAJUICNIbHBIE IPSIMBIE B IMPOCTPAHCTBE, IMAPALUIEIBHOCTb  TPEX
MIpAMBIX, TapalJICIIbHOCTDH HpﬂMOﬁ N IIJIOCKOCTH. VYrisic COHAITPaBJICHHBIMUA
CTOPOHAMH, yroJl MeXIy NpsSMbIMHA B IpocTpaHcTBE. [lapamienbHOCTh MIIOCKOCTEN:
MapajuielibHblE TIJIOCKOCTH, CBOMCTBA MapajUIeNbHBIX IIOCKOCcTel. IIpocreiimume
MIPOCTPAHCTBEHHbIE (QUIYpbl Ha IJIOCKOCTU: TEeTpasAp, KyO, mapasuiesnenuner,
MOCTPOEHUE CEYEHU I

7.3

[leprieHAMKYISIPHOCT,  MPSIMOM M IJIOCKOCTU:  MEPIEHAUKYJISIpHbIE TpsIMbIe B
MIPOCTPAHCTBE, MpsIMblEe MapasieibHble U MEePHeHIUKYISAPHBIE K MIOCKOCTH, NMPU3HAK
MEePIEHANKYISIPHOCTH MPAMOM M TUIOCKOCTH, T€OpeMa O MPSIMON MEePHEHIUKYJIIPHOU
IJIOCKOCTH. YTJIbI B IPOCTPAHCTBE: YIOJ MEXIY MPSIMON U TNIOCKOCTbIO, IBYTPAHHBIN
yTOJI, TMHEHHBIHN yroj IByrpanHoro yria. [lepneHnukysp u HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT MPSIMOMN J0 TIIOCKOCTH, MIPOEKIHsI PUTYphI Ha
IJIOCKOCTh. [lepneHauKyIsspHOCTh MIIOCKOCTEN: MpU3HAK MEePIEeHANKYISIPHOCTH ABYX
iockocTeil. TeopeMa o TpEx neprneHuKyIspax

7.4

[loHATHE MHOrOrpaHHMKa, OCHOBHBIC 3JIEMEHTbl MHOIOTPAHHMKA, BBIIYKJIbIE H
HEBBINYK/IbIE MHOI'OIPAaHHMKH, pa3BEPTKa MHororpaHHuka. Ilpumsma:  n-yrospHas
Ipu3Ma, TPaHU M OCHOBAHMS HPU3MBI, IpsMas U HAKJIOHHAs MPU3MBbI, OOKOBas U
MI0JIHAsI TOBEPXHOCTH Mpu3Mbl. [lapaenenunen, npsMoyroyibHbINA Napajieenunes] 1
ero cpoiicta. [lupamuna: n-yrospHas nupamuja, TpaHU M OCHOBaHME IHPAMM]IbI,
OOKOBasi U IMOJIHAs MOBEPXHOCTh NMUPAMUJbI, NPaBUIbHAS U yCeu€HHAs MUpaMUAA.
OneMeHTbl MNpU3Mbl M OUpaMuibl. [IpaBuibHbIE MHOIOTPAaHHUKHU:  IIOHSTHE
NPAaBUJIBHOIO MHOTOIPAaHHMKA, IIpaBWJbHAs MpU3Ma U IMpaBWIbHAs NUpaAMHJA,
IIpaBUJIbHAS TPEYTOJIbHAS MUPaMUia U MPaBUIIbHBINA TeTpasp, KyO. [IpeacraBnenue o
IIPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa’lp, MAOAEKa’aAp M ukocadapyrue CeueHus
MIPU3MBI U TIMPAMUIbI

7.5

CI/IMMeTpI/IH B IIPOCTPAHCTBE: CUMMCTPUS OTHOCUTCIBHO TOYKH, pr[MOfI, IJIOCKOCTH.
ONEMEHTHI CUMMCTPpHU B MnmupamMuax, napauiejacnmIicaax, IMPpaBUJIBHBIX
MHOT'OI'paHHUKax

7.6

Brlunciaenue 31€MEHTOB MHOT'OI'paHHUKOB! pe6pa, AuaroHajiv, yTIIbl. IInomanp
OOKOBOU TIOBCPXHOCTHU U MOJIHOM IMMOBCPXHOCTHU HpHMOﬁ MMPU3MEI, IUIOIIAAb OCHOBaHHﬁ,




TeopeMa 0 OOKOBOH MOBEPXHOCTH MPSMOU npu3Mel. [1nomans 60KOBOI MOBEPXHOCTH U
IIOBEPXHOCTH IPABUIILHOM MUPAMUIBI, TEOPEMA O ILIOIIAAN YCEYEHHOW NMHUPaMUIBI.
[Tonsarue 06 06vEMe. OOBEM nUpaMuIbl, IPU3MBI

7.7

[Tomo6ubIe Tena B mpoctpaHcTBe. COOTHOMICHHSI MEXKAY IUIOMIAIIMUA TIOBEPXHOCTEH,
00bEMaMU ITOHOOHBIX TEN

11 KJIACC

Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHUS

I'eomerpus

6.1

Hunuaapuyeckas MoBEpXHOCTb, 00pa3yrolue MWINHIPUYECKOW MOBEPXHOCTH, OCh
III/IJ'II/IH)IPI/I‘-IGCKOﬁ HOBerHOCTI/I. HI/IJ'II/IHI[p: OCHOBAaHUA U 6OKOBa$I HOBCpXHOCTI),
oOpa3ytomas u 0Ch, IJIOMIAlb OOKOBOW U TTOJIHOW TTOBEPXHOCTH

6.2

Konunyeckasi moBepXHOCTb, 00pa3ylolire KOHNYeCKOW MOBEPXHOCTH, OCh U BEpILINHA
KOHMYECKOW TMOBepXHOCTU. KOHyC: OCHOBaHWE W BepIIMHA, 00pa3yroIas U OCh,
IJI01alb OOKOBOW W TIOJTHOW TIOBEPXHOCTH. YCEUYEHHBIM KOHYC: OOpa3yrolue u
BbICOTa, OCHOBAHHA U OoKkoBas IMMOBCPXHOCTH

6.3

Cdepa u map: ueHTp, paauyc, 1uameTp, IIOIIaIs IOBEPXHOCTH ceprl. BzaumHuoe
pacnosoxeHue cepbl U MIOCKOCTH, KacaTelbHas IJIOCKOCTh K cdepe, MIomaab

chepsl

6.4

N3006paxenue Ten BpamieHus Ha miiockocTu. Pa3BépTka nunuHapa u KoHyca

6.5

Kom06unanuu Ten BpaieHus: 1 MHOTOTPaHHUKOB. MHOTOrpaHHUK, OMUCAHHBIA OKOJIO
cdepsl, cdepa, BIUCAHHAS] B MHOTOI'PAaHHUK, WIH TEJIO BpalllEHUs

6.6

[Tonsatue 06 oO0bEmMe. OCHOBHBIC CBOWCTBAa 00BEMOB Tell. Teopema 00 00BEME
MPSIMOYTOJILHOTO MapajuiesienuIie/ia u ciieAcTBus u3 He€. O0BEM IIIIMHAPa, KOHYyCA.
O06bEM 11apa u miomaas chepsl

6.7

[Tono6ubIe Tena B mpocTpancTBe. COOTHOMICHHS MEX Ty MIIOLIAAIMH TOBEPXHOCTEH,
00bEMaMU ITOJOOHBIX TEJT

6.8

Ceuennst nunuHApa (mapajuiebHO W TMEPHEHAUKYJISIPHO OCH), CEYEHHUs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOZsIIlee Yepe3 BEPIINHY), CEUCHHUS [1apa

6.9

Bektop Ha mockoctw M B mpocTpaHcTBe. Cl0KEHHE U BBIYUTAHHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uciio. PasnokeHne BEkTOpa IO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBuiio napannenenunena. Pemenue 3a1ad, CBA3aHHBIX C IPUMEHEHUEM
IIpaBUII ACUCTBUH C BEKTOpaMH

6.10

HpﬂMoerHLHaﬂ CUCTCMaAa KOOpAWHAT B HPOCTPAHCTBC. KOOpZ[I/IHaTLI BCEKTOpA.
HpOCTCﬁHIHG 3alaunu B KOOpAHWHATax. VYron MCKAY BCKTOpaMH. CKaJ’IHpHOe
MMPOU3BCIACHUC BCKTOPOB. Brruncienue YIJIOB MCXKAY HNPSAMBIMU U IIJIOCKOCTAMMU.
KOOp,Z[HH&THO-BGKTOpHBIfI MCTO/ ITPpU PCHICHUU I'COMCTPUICCKHUX 3ada1




PABOYASA TIIPOIT'PAMMA YYEBHOI'O KYPCA «BEPOSATHOCTH U
CTATUCTUKA»

HOACHUTEJIBHASA 3AITMCKA

VY4eOHblii Kypc «BepoATHOCTb U CTATUCTHKA» YIIyOJIEHHOTO YpPOBHS
ABJIAETCA MPOJOJDKEHMEM U Pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca
yrayOn€éHHOro YpOBHS Ha YPOBHE CPEIHEro o011ero oopazoBanus. YUeOHbIN Kypc
nperHa3HaveH 11l GOpMHUPOBAHUS Y O0YUYaIOIIUXCS CTATUCTUUECKOUN KYJIbTYpbl U
NOHUMAaHUS POJIM TEOPUH BEPOATHOCTEN KaK MAaTEMaTUUYECKOTO HHCTPYMEHTA JJis
U3Yy4YEeHHs CIydyalHbIX COOBITHH, BEIMYUH M MpoleccoB. [Ipu uzyyenun kypca
o0Ooramjarorcsi OpejcTaBieHHs OOydaroluxcs O METOJax  MCCIeIO0BaHUs
U3MEHYMBOTO MHUpaA, pa3BUBA€TCd IMOHMMAaHHE 3HAYUMOCTH U  OOIIHOCTH
MaTEMaTUYECKUX METOJOB MO3HAHUS KaK HEOTHEMJIEMOW YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHUS.

Copepxanue y4yeOHOro Kypca HAampaBiI€HO Ha 3aKperyieHue 3HaHMM,
MOJTyYEeHHBIX MPU U3YUYEHUHU Kypca Ha YPOBHE OCHOBHOTO 001Iero o0pa3oBaHus, U
Ha pa3BUTHE MPEICTABICHUI O CIIy4yallHBIX BEJIMYMHAX U B3aUMOCBS3SIX MEKIY
HUMH Ha BaXKHBIX MPUMEPAxX, CIOKEThl KOTOPBIX MOYEPHHYTHI U3 OKPY KAIOIIETO
mupa. B pesynbrate y 00yuarommxcs 10HKHO ¢hOPMUPOBATHCA MPEICTABICHHUE O
HauboJee ynoTpeOUTEIbHBIX U O0IUX MAaTEMATHYECKUX MOJIENSIX, UCIIOIb3yEeMbIX
JUIE  ONMHCAHMUA  AHTPOIIOMETPUYECKUX W JeMorpa@uueckux  BEJIHMYUH,
MOTPEIIHOCTEN B pa3IMYHBIE poJa W3MEPEHUSX, JJIUTEIBHOCTH OE€30TKa3HOU
paboThl TEXHUYECKUX YCTPOIMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHUI U MPOIIECCOB
B oOmiecTBe. YUeOHBIM Kypc sIBIsieTcss 0a30i JUIsi OCBOCHUS BEPOATHOCTHO-
CTAaTHCTHYECKUX METO/I0B, HEOOXOIUMBIX CIIEIUATUCTaM HE TOJIbKO MHXEHEPHBIX
CHEUAIBHOCTEH, HO TaKKe COLUMAIBHBIX M IICHUXOJOTMYECKUX, ITOCKOJIBKY
COBPEMEHHBIE OOIIIECTBEHHBIE HAYKU B 3HAUYNTEIBHOM MEPE HUCIIOJIb3YIOT anmnapar
aHanu3a OoJbIMX JaHHBIX. lleHTpalbHyI0 4yacTh y4eOHOro Kypca 3aHMMAaeT
oOCy’XJIeHHE 3aKOHa OOJIBIIMX 4Yucel — (yHIaMEHTAIBHOTO 3aKOHA HPUPOJIBI,
MMEIOIIET0 MaTeMaTHIECKYI0 (popManu3aluio.

B cooTBeTcTBHM € yKa3aHHBIMM LEISIMH B CTPYKType y4eOHOro Kypca
«BeposSTHOCTh M CTAaTUCTHKA» Ha YIIIyOJEHHOM YpPOBHE BBIJCIEHBI OCHOBHBIC
coaeprkatenbHble TMHUN: «ClydaiiHble COOBITUSL M BepOosATHOCTUY U «CiyuaiiHbie
BEJIMYMHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMuMO OCHOBHBIX JIMHUNA B YUEOHBIM KypC BKJIFOYECHBI DJIEMEHTHI TEOPHH
rpagoB U TEOPUUM MHOXKECTB, HEOOXOAHMMBIE JUIl IOJHOLIEHHOTO OCBOCHHS
Marepuajia JaHHOIO Y4YEOHOro Kypca M CMEXHBIX MaTEMaTHYECKUX Y4eOHBIX
KYpCOB.



Conepxanne muHuM «CiydaiiHple COOBITHSIT M BEPOATHOCTH»  CIIYXKHUT
OCHOBOHM i1l (pOPMUPOBAHUS MPEJICTABICHUNA O PACIPENEICHUN BEPOSTHOCTEM
MEXKY 3HAUYCHUSAMMU CIIyYalHbIX BEIUYMH. BaXHyI0 4acTh B 3TON COAEpkKATEIBHON
JMHUY 3aHUMAET U3YUYEHUE T€OMETPUUECKOT0 1 OMHOMHUAJILHOTO paclpeAesieHu U
3HAKOMCTBO C UX HEIPEPBIBHBIMM AHAJOIaMU — MOKAa3aTEJIbHBIM U HOPMAIbHBIM
pacIpeneaeHusIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIYYallHBIMKM BEJIMYMHAMU U
pacnpeneNeHrusMy, AaKUEHTUPYIOT BHHUMAaHHME OOy4aroUuIuxcs Ha OMNHCAHUM U
U3YUYCHUH CIy4YalHBIX SBJIEHUN C MOMOIIbIO HENpepbIBHBIX (PpyHKIMI. OCHOBHOE
BHUMAaHHE yIEJSETCs I0KA3aTeIbHOMY U HOPMAJIBHOMY PaCIIPEACICHUSAM.

B yueOHOM Kypce mpeaycMaTpuUBaeTCs O3HAKOMUTEIBHOE H3YUYEHUE CBA3U
MEXJYy CIy4YalHbIMM BEJIMYMHAMU M OIIMCAaHUE OTOM CBA3U C IOMOIIBIO
K03 (UIIMEHTa KOpPpEeIsIMUU U €ro BbIOOPOYHOTO aHajora. OTH 3IIEMEHTbI
COZEPKaHUsl Pa3BUBAIOT TeMy «JluarpaMMel pacCEeMBaHUA», U3YYCHHYIO HA YPOBHE
OCHOBHOTO 00mIero o0pa3oBaHus, U BO MHOIOM OINUPAIOTCS Ha CBEJCHUS W3
KypCOB anreOpbl U TE€OMETPHUHU.

Emé omuH  sneMeHT  coaepikaHus, KOTOpBIM  TIpeJJjiaraercsi  Ha
O3HAKOMHUTEJIbBHOM YPOBHE — IOCJIEJAOBATEIBbHOCTh CIIyYalHBIX HE3aBHUCUMBIX
COOBITHI, HACTYNAIOIIUX B €AMHUILY BpeMeHU. O3HAaKOMJIEHHE C paciipe/ielieHueM
BEPOATHOCTEH KOJNMYECTBA TAaKUX COOBITUN HOCHUT Pa3BHBAIOLIMN XapakTep H
ABJIAETCS aKTyalbHBIM IUIsl OyIyHIuX aOUTYpHEHTOB, MOCTYMAIONINX HAa yuyeOHbIE
CHEIMAIbHOCTH, CBA3aHHBbIE C OOIIECTBEHHBIMU HAayKaMH, TIICHUXOJIOTHEH W
YIIPABJICHUEM.

Ha wu3yuenue yuebGHOoro kypca «BeposTHOCTP U CTaTHUCTHKa» Ha
yrIyOJICHHOM YypOoBHE oTBoauTcs 68 wacoB: B 10 kmacce — 34 gaca (1 yac B
Henento), B 11 knacce — 34 yaca (1 yac B Hezemio).



COAEPKXAHUE OBYUYEHUA
10 KVIACC

I'pad, cBs3HbIl rpad), myTu B rpade: UKLl U 1enu. CTeneHb (BaJICHTHOCTH)
BepiuHbL. ['padsl Ha miiockoctu. [lepeBbs.

Crny4aitHble SKCIIEPUMEHTHI (OMBIThI) U CIIy4ailHbIe COOBITHS. DJI€MEHTApHBIC
coObITUs (McX0bl). BeposaTHOCTh ciydallHOTO COOBITHSA. BIWM30CTh 4YacTOTHI U
BEPOSTHOCTH  coObITHM.  CiyuyaliHble  ONBITBI € PABHOBO3MOXHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU.

Onepanuu HajJ COOBITUSAMU: NEpeceueHre, 00beTMHEHUE, TPOTUBOTIOJIOKHBIE
coObITHs. Juarpammel Ditnepa. @opmyiia CI0KEHUS BEPOSITHOCTEH.

VYcioBHAas BEPOSATHOCTb. Y MHOXXEHHUE BEpPOATHOCTEW. [lepeBo ciydanHOro
skcriepuMenTa. Gopmyiia nosHoM BeposTHocTH. @opmyna balieca. HezaBucumbie
COOBITHSI.

bunapubliii ciyvaiiHblil oBIT (MCIIBITAHKE), yCTIeX U Heyaaua. HezaBucumbie
ucnbiTanusi. Cepusa HE3aBUCUMBIX UCIIBITAHUM J10 TIepBOro ycmnexa. [lepectaHoBku
u dakropuan. Yucno coueranuii. TpeyrompHuk Ilackans. dopmyna OuHOMA
HproroHa.

Cepuss He3aBUCUMBIX HcHbITaHui bepHymmn. CrydaiiHbelii  BbIOOp U3
KOHEYHOUN COBOKYITHOCTH.

Cnyuaiinass ~ BenuuuHa.  Pacnpenenenue  BeposTHocTed.  Jlmarpamma
pacnpenenenus. Onepanuu Haj CIy4yallHbIMU BeJIMYMHAMU. buHapHas ciaydaiiHas
BenuuuHa. [lpumepsl pacnpeneneHuil, B TOM YHCIE TE€OMETPUYECKOE U
OMHOMUAIBHOE.

CoBMmecTHOE pacOpenesieHHe JBYX CiIy4YallHbIX BeluuuH. HeszaBucumbie
CIy4alHbIE BEJIWYHUHBL.MaTeMaTHUEeCKOE OXUJIAHUE CIYYaWHOM  BEJIWYMHBI
(pacupenenenusi). Ilpumepsl  NpUMEHEHUS  MATEMAaTUYECKOTO  OXHUAAHUS
(ctpaxoBanme, JoTepes). MaTemMaTHYeCKOE OXHUIaHHE OWHAPHOW CIydaiiHOMN
BEJIMYMHBI. MaremaTndeckoe OXHJAaHUE CYMMBbl  CJIyYalHbIX  BEJIMYMH.
Marematnueckoe 0XKUJAHUE reOMETPUUECKOTO 51 OMHOMUATBHOTO
pacrpeeaeHun.

Jucnepcuss ¥ CTaHAAPTHOE  OTKJIIOHEHWE  CIIyYalHOW  BEJIMYMHBI
(pacnpenenenus). Jlucrepcuss OMHAPHOM CITy4aifHOW BeMMYMHBI. MaTteMaTHdeckoe
OXXUJAHUE TPOU3BEICHUS M JHCHEPCHs CYMMBbl HE3aBUCHUMBIX CIIyYalHBIX

BennuuH.  Jlucmepcuss W CTaHZAPTHOE  OTKJIOHEHHE  OMHOMHUAIBLHOTO
pactipeneneHus. Jlucnepcuss W CTaHAAPTHOE OTKJIOHEHHE T'€OMETPUYECKOIO
pacrnpeeneHus.

11 KJIACC



HepasenctBo YebOniméBa. Teopema UebniméBa. Teopema bepuymiu. 3akoH
OonplMX  uyucen.  BwiOopouHblii  MeTon — uccienoBaHud.  BeiOopounbie
XapakTepucTuku. OLEHUBaHUE BEPOSTHOCTH COOBITHS MO BBHIOOPOYHBIM JIaHHBIM.
[IpoBepka NpoCTEHIIMX TUIOTE3 C MOMOIIBIO U3YYEHHBIX PACIPEICICHUI.

HenpepsiBHble ciyyalinble BennuuHbl. [Ipumepbl. @DyHKOUA IUIOTHOCTH
BEPOSITHOCTU pactnpeseneHus. PaBHOMepHOe pacnpelieieHue U €ro CBOWCTBA.
3anayu, NpUBOJAAILIKE K [TOKA3aTEIbHOMY paclpeeieHuo. 3aauu, MPUBOASIINE K
HOPMAJILHOMY pacnpeieJIeHUIO. OyHKIMA MJIOTHOCTH BEPOSITHOCTH
NOKa3aTeJIbHOT0 pacnpeiefeHus, PyHKIHS MITIOTHOCTH BEPOSTHOCTH HOPMAJILHOTO
pacnpeneneHusi. QyHKIUS MUIOTHOCTH M CBOMCTBA HOPMAJIBHOTO pacIipe/iesieHus.

[locnenoBaTenbHOCTh  OJIMHOYHBIX  HE3aBUCUMBIX  COOBITHH.  3ajnaum,
npuBOJALIME K pacnpenenenuto [lyaccona.

KoBapuanuss nByx ciuyvailHeix BenuuuH. Koadduuuent nunelHoN
koppensiuu.  CoBMecCTHbIe  HAONMIONEHHMS  JBYX  BEJIMYMH. BBIOOPOUHBIiA
k03 UIMEHT Koppensauuu. Paznuune Mexay JIMHEWHOW CBA3BI0 U MPUYMHHO-
CJIEICTBEHHOM CBsA3bI0. JIMHEIHAs perpeccusi, METOI HAUMEHBIIINX KBaIPaTOB.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA YYEBHOI'O KYPCA
«BEPOSAITHOCTh U CTATUCTUKA» (YIJYBJIEHHBIIA YPOBEHD)
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

1) rpaKaaHCKOr0 BOCIIUTAHUA:

c(hOpMUPOBAHHOCTb TPAXKIAHCKON MO3UIIUN 00yJArOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJI€Ha  POCCUMCKOTO  OOIINEeCTBa,  MPEJCTaBICHHE O
MaTeMaTHYEeCKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IMUYHBIX CTPYKTYp, SIBICHUH,
IpoLeayp TPakKIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHl U JIPYyroe), yMeHue
B3aUMOJICICTBOBATh C COIMAJIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX
GyHKIMSIMU U Ha3HAYCHUEM,;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKON TPaKIaHCKON HIACHTUYHOCTH, YBAKCHHS K
NPOILIOMY M HACTOSIIEMY POCCHUUCKONW MAaTE€MAaTUKH, IEHHOCTHOE OTHOIIEHUE K
JOCTHXKEHUSIM POCCUUCKUX MATEMAaTHKOB U POCCUMCKON MaTeMaTHUE€CKOH IITKOJIBI,
UCIIOJIb30BAaHUE ATUX JOCTHKEHUM B JIPYTMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHUE TyXOBHBIX IIEHHOCTEH POCCUUCKOTO Hapoaa, ChOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUSI, 3TUYECKOrO MOBEICHUS, CBA3aHHOIO C MPAKTUYECKUM
NPUMEHEHUEM JOCTHUKEHUM HAyKM U JIEITEIBHOCTHIO YUYE€HOr0, OCO3HAHHUE
JUYHOTO BKJIa/Ia B IOCTPOSHHUE YCTOMYUBOTO OYIYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHPY, BKJIIOYasl ACTETUKY MaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/1a4, PEIICHUH, PaCCYKICHHHN, BOCIPUIMYHUBOCTD
K MaTEMaTUYECKUM acCleKTaM pa3JInuHbIX BUJOB UCKYCCTBA;

5) pusnyeckoro BoCHUTAHMS:

c(OPMHUPOBAHHOCTh yMEHHSI TMPUMEHSITh MaTeMaTHYeCKHEe 3HAHUS B
HWHTEpECcax 3JI0POBOT0 U 0e30MacHOT0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 370POBBIO (370POBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHITUU U
OTJIbIXa, PETYIsIpHAS (PU3HUECKASI AKTUBHOCTH), (PU3NIECKOE COBEPIIIEHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPY10BOI0 BOCIIMTAHUS

TOTOBHOCTh K TpPYIdy, OCO3HaHWE IIEHHOCTH TPYAOIIOOUS, HHTEPEC K
paznuuHbiM  cpepam  NpOodEeCCHOHATILHOW  NESITENbHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW W €€ NPWIOKEHUSIMU, YMEHHE COBEpIlIaTh OCO3HAHHBIA BBIOOP
Oynymed mnpodeccud U peaau30BbIBATH COOCTBEHHBIE JKU3HEHHbBIC IJIAHBI,
TOTOBHOCTh M  CIOCOOHOCTh K  MaTreMaTHYeCKOMY  OOpa3OBaHUIO |



CaMOOOpa30BaHUIO HAa TMPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh K aAKTHUBHOMY
YYacTHUIO B PEIICHUH MPAKTUYECKUX 3a7]a4 MaTEMaTUUECKOW HAaTPaBJIECHHOCTH;

7) 3KOJIOrH4eCKOTr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh  JKOJIOTMUECKOW  KYJIBTYpbl, TTOHUMAHUEBIUSHUS
COIMATbHO-2KOHOMUYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIHLHOM
Cpebl, OCO3HAHME TJI00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM, OpUCHTAITUS
Ha TPUMEHEHHE MaTEeMaTUYeCKMX 3HAHWM i peleHus 3agady B o0JacTu
OKpY’KaloIIeH Ccpenpl, IUIAHUPOBAHUE TMOCTYNKOB M OLIEHKH MX BO3MOKHBIX
MOCJICICTBUH ISl OKPY>KAIOIIEH CpeIbl;

8) HeHHOCTH HAYYHOT'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAYKH W OOIICCTBEHHOW  MPaKTUKU, T[OHUMaHUE
MaTeMaTHYeCKOM HayKu Kak c]epbl 4YeloBEYECKOW JesTEIbHOCTH, JTaroB e&
Pa3BUTHUA W 3HAYMMOCTH JUIsI Pa3BUTHS I[UBUJIM3AIMH, OBJIAJCHUE SI3BIKOM
MaTeMaTHKA M MaTeMaTHYECKOW KyJIbTYpOW KaK CpPEJACTBOM IO3HAHUS MHUPA,
TOTOBHOCTh OCYIICCTBJISITH TPOCKTHYIO M HCCIIEIOBATEIbCKYIO JCSATEIbHOCTD
WHIMBU]IYaJIbHO U B TPYIIIE.

METAIIPEJJMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

ba3zoBble jornueckue AecTBUA:

BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKU MATEMATHUYECKUX
OOBEKTOB, TOHSTHHA, OTHOUICHUH MEXIy TMOHATUSAMH, (HOPMYITUPOBATH
OTIpeJICIICHHs] TIOHATUMN, YCTAHABIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKALIUH,
OCHOBaHUS JIJIsi 0000IIEHNs U CPAaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN3A;

BOCIpUHUMATh,  (OpMynupoBaTh W  MpPeoOpa3oBBIBaTh  CYXKICHUS:
YTBEPAUTEIBHBIE U OTPHUIIATEIIbHBIE, CIMHUYHbIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIATH MATEMATUUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3HU U MIPOTUBOPEUUS
B (akTax, IaHHBIX, HAOMIONCHUSIX M YTBEPKACHUSIX, MpejIaratb KPUTESPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEW U IPOTUBOPEUN;

JienaTh BBIBOJIBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JACAYKTHUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIOUEHUI N0 aHAJIOTUH;

POBOJIUTH CAMOCTOSITEJILHO JIOKAa3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM
(OpsiMble U OT MPOTUBHOIO), BEICTPAUBATH apTyMEHTAINIO, TPUBOJAUTH IPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/IC€HUS U BBIBOJIBI;

BBIOMpATh CMOCOO pelieHus ydeOHOW 3ajnauu  (CpaBHUBATh HECKOJBKO
BAPDUAHTOB  PEILCHUS, BbHIOMpaTh HauboJiee  MOAXOASIMIMN ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJCICHHBIX KPUTEPUEB).

Bba3oBble uccienoBarenbcKue AeiiCTBUA:



UCII0JIb30BaTh BOIPOCHl KaK HCCJEA0BATENbCKUI HMHCTPYMEHT MO3HAHUS,
(GopMynupoBaTh  BONPOCHI,  (PUKCHUPYIOIIME  MPOTHBOpPEUYUE,  MpodieMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (pOPMHUPOBATH TUIOTE3Y, APryMEHTHPOBATH
CBOIO MO3ULIMI0, MHEHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIN HKCIIEPUMEHT, UCCIEAOBAHKE
[0 YCTAHOBJIEHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOro 00bEKTa, BJICHHUS, Mpollecca,
BBISIBJIEHUIO 3aBUCUMOCTEN MEX1y 00bEKTaAMHU, SIBICHUSAMH, IPOLECCAMU;

CaMOCTOSITEILHO (HOPMYJIMPOBATH OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM
OpOBEIEHHOTO  HAOJIOJEHUs, MCCIEOBaHUS, OLEHUBATh JOCTOBEPHOCTD
NOJIyYE€HHBIX PE3yJIbTaTOB, BHIBOJOB U 0000IIEHU;

IPOrHO3UPOBATh BO3MOKHOE pA3BUTHE IMIPOILIECCA, a TaKXKE BbBIABUTAThH
IPEONIOKEHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSIX.

Pa6Gora ¢ undopmanmueii:

BBISBJIATH JePUIUTH MHGOPMAIIMK, JAHHBIX, HEOOXOJUMBIX JJI1 OTBETa Ha
BOMPOC U JJIsl PEIICHUS 33]1a4H;

BbIOMpaTh HH(OPMAIIUIO U3 UCTOYHUKOB PA3IMYHbIX TUIIOB, aHATU3UPOBATh,
CUCTEMaTU3UPOBaTh U HMHTEPIPETHPOBATH HH(POPMALUIO PA3THYHBIX BUAOB U
dbopM mnpeacTaBiIeHUS;

CTPYKTYpHUpOBaTh WH(GOPMAIIUIO, MPEACTABIATh €€ B Pa3IMUHbIX (hopmax,
WLTIOCTPUPOBATH TpadUUuECKU;

OLICHUBATD HaAEKHOCTD uH(pOopMaluu 1o CaMOCTOSITEJIbHO
c(hOpMYIMPOBAHHBIM KPUTEPUSIM.

KoMMyHuKkaTHBHBIE yHUBepcaJbHbIe YueOHbIe HeHCTBUS

OOmmenue:

BOCIIPUHUMATH M ()OPMYJIUPOBATH CYXKJIECHHS B COOTBETCTBUH C YCIOBUSIMU U
HEIsIMH OOIIECHMS, SCHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOYKY 3pPCHHUS B
YCTHBIX M MUCBMEHHBIX TEKCTax, JaBaTh MOSICHEHUS IO XOJy PEIICHUs 3a7ayH,
KOMMEHTHPOBATH MOJIYUCHHBIN Pe3yIbTarT;

B XOJI¢ OOCYXICHHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMBI,
nmpoOJieMbl, pemaeMol 3a7add, BBICKA3bIBaTh HJCH, HAICICHHBIC Ha TIOMCK
pEIIeHUs, COMOCTAaBIATh CBOM CYXKJICHHS C CYXXJICHHUSMH JIPYTHX yYaCTHHUKOB
nuajora, oOHapyKMBAaTh Pa3IMUMe W CXOJICTBO IO3HIIMK, B KOPPEKTHOU (hopme
dbopMyIHpOBATh pa3HOTIACHS, CBOM BO3PAKCHHUSI;

MPEJICTABIATh Pe3yJbTaThl PEIICHUS 3aJaud, SKCIIEPUMEHTA, UCCIICI0BAHMUS,
MIPOCKTa, CaMOCTOSITEILHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4ETOM 3ajJad
MpEe3eHTAIIMU U OCOOEHHOCTEH ayUTOPHH.

PerHﬂTI/IBHI)Ie YHHUBEPCAJIBHBIC y‘leﬁHble HeﬁCTBHH
CaMoopraHnsaum{:



COCTAaBJIAThH IUIAH, AJITCOPUTM PELIEHUS 3a/1auu, BBIOUPATH CIIOCOO PEIICHHMS C
Y4ETOM HMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PELIEHUN C YYETOM HOBOM MH(OpMAIIIH.

CaMOKOHTPOJIb, IMOIIHOHAJIbHBIN HHTEJVICKT:

BJa/J€Th  HABbIKAMU  IIO3HABATEJIbHOM  pedUIeKCMUM  KaKk  OCO3HaHUs
COBEpPILIAEMBIX JIEHUCTBUM U MBICIUTEIIBHBIX IIPOLECCOB, UX PE3YIbTATOB, BIAACTh
crnoco0aMu CaMOIIPOBEPKH, CAaMOKOHTPOJISI Ipoliecca M pe3yJibTaTa pelieHUs
MaTeMaTHYECKOM 3a7a4u;

IIPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IIPU PELICHUU 3a7a4H,
BHOCHUTbH KOPPEKTHUBBI B ICSITEIIbHOCTh HA OCHOBE HOBBIX O0OCTOSITEIBCTB, JAHHBIX,
HalJICHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTA LIEJU U YCIOBUSAM, OOBACHATD PUUHHBI
JOCTUXKEHUS WU HEJTOCTUKEHUS PE3yJIbTATOB JAESATENbHOCTH, HAXOUTh OIIHOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS AeSITEJIbHOCTD:

IIOHUMAaTh U MCIIOJIb30BaTh MPEUMYLIECTBA KOMAHIHOW M WHIUBUIYaJIbHOU
paboTel Tpu pelieHud Y4eOHbIX 3a7ad, NPUHUMATh IeJlb COBMECTHOM
JESITeIbHOCTH, IJIaHUPOBaTh OPTraHU3aLMI0 COBMECTHOW pabOThI, paclpenessiTh
BUIBl paboOT, JOroBapuBaThcs, O0OCYXIaTh MPOLECC U PE3yabTaT pabOThI,
000011aTh MHEHUSI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B I'pyHIoBBIX (popMax paboTsl (00CykaeHUsi, 0OOMEH MHEHUH,
«MO3rOBbI€ IITYPMBl» M HHBIE), BBINOJHATH CBOIO YacTh pabOTBl |
KOOPJAMHUPOBATh CBOM ACHCTBUS C JIPYTMMHM WICHAMU KOMAaH[bI, OLCHUBATH
Ka4eCTBO CBOETO BKJIaJla B OOLINI MPOIYKT MO KPUTEPUSAM, CHOPMYINPOBAHHBIM
Y4aCTHUKAMU B3aUMOJCHCTBUS.

HNPEIAMETHBIE PE3YJIBTATBI

K xoniy 10 kiaacca o0yyaromuics HayIUTCA:

CBOOOJIHO OTEpUPOBAThH MOHATUAMH: Tpad, MIOCKUU rpad, CBA3HBIN rpad,
nyTh B rpade, Ienb, HUKI, JIEPEBO, CTEMEHb BEPIIWHBI, JEPEBO CIy4aHOTO
AKCHEPUMEHTA;

CBOOOZHO OMEPUPOBATH TMOHATUSMHU: CIYYalHBIA OSKCIEPUMEHT (OTIBIT),
Cily4yailHOE COOBITHE, JIEMEHTApHOE CIy4aiiHOEe COObITHE (IEMEHTAPHBIN UCXOT)
CIy4yalHOTO  OIbITa, HAXOAUTh BEPOSITHOCTH COOBITUA B  ONBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSMH;

HaXOJuTh B (OPMYIUPOBATH COOBITHS: MEpeceueHrne, 00beTUHECHUE JaHHBIX
COOBITUH, COOBITHE, MPOTUBOIOJIOXHOE JIAHHOMY, HCIOJb30BaTh JIHArPAMMBI
Diiniepa, KOOPJAMHATHYIO MPSIMYIO IJI1 PEUICHUs 3a/ad, MOJIb30BaThCs (PopMyIioif
CJIOKEHHUSI BEPOSITHOCTEH ISl BEPOSITHOCTEN IBYX M TPEX CIyYalHBIX COOBITHUI;



ONEPUPOBATH HNOHATUSAMU: yCJIOBHast BEPOSITHOCTb, YMHOXEHUE
BEPOATHOCTEH, HE3aBUCHUMBIE COOBITHS, JIE€PEBO CIIy4alHOTO SKCIEPUMEHTA,
HaXOJUTh BEPOSITHOCTH COOBITHI C IMOMOILIBIO MpaBWJIa YMHOXKEHHS, IepeBa
CIIy4ailHOro OIbITa, MCHOJIb30BaTh (HOPMYJy MOJHON BEpOSTHOCTH, (popmyiy
baiieca npu peleHuu 3a1ay, onpeaeNnsTh HE3aBUCUMOCTh COOBITHI 1o hopmysie u
10 OpraHU3alyuu CIy4YalHOTO YKCIIEPUMEHTA;

OPUMEHSATh H3yYEHHble KOMOWHATOpHbIE (GOPMYJbl I NEPEeUUCICHUS
AJIEMEHTOB MHOXKECTB, 3JIEMEHTAapPHBIX COOBITHM CIy4yallHOTO OMbITA, PEIIEHUs
3a/1a4 10 TEOPUH BEPOSITHOCTEM;

CBOOOAHO  OMEpHUpPOBAaTh TMOHATUAMM: OWHAPHBIA  CIyYalHBIA  OIBIT
(uctiblTaHKE), yCIeX W HeyJada, HEe3aBUCUMBbIE WCIIBITAHMS, CEPUSl MCIbITAaHUH,
HaXOJUTh BEPOSTHOCTH COOBITUN: B CEpUM UCIBITAHUM O MEPBOro ycrexa, B
cepuM ucnbITaHuil bepHyiin, B onbITe, CBA3aHHOM CO CIy4YallHBIM BBIOOPOM M3
KOHEYHOM COBOKYITHOCTH;

CBOOOJIHO OMEepUpPOBATh MOHATUSIMU: CIydailHasl BeJMYMHA, paclpeiesieHue
BEpOATHOCTEH, JAuarpaMma pacrpeaesieHusi, OWHapHas CiydYaiiHas BEJIMYMHA,
reoMeTpuiecKkoe, OMHOMHUAIBHOE pacipeiesiCHuUE;

ONEPHUPOBATH MOHATHUSIMHU: COBMECTHOE pACIPENEICHUE ABYX CIy4YalHBIX
BEJIMYMH, UCTIONIH30BaTh TAOIUILy COBMECTHOTO pAaCIpeAesieHHus JBYX CIy4dailHBbIX
BEJIMYUH JUIA BBIJCICHUSA PACIPENCIICHUS KaXIOW BEIUYUHBI, OIPEACIICHUS
HE3aBUCUMOCTH  CIy4YaWHBIX  BEJIMYUH;CBOOOJHO  OMNEPUPOBATH  MOHITHEM
MaTEMaTUYECKOTO OKUIAHUS CITy4aiHOM BEIMYUHBI (pacrpeiesieHus ), IPUMEHSITh
CBOMCTBa MAaTEMAaTUYECKOrO0 OXKHMJIAHHMS TPU PEUIEHUU 337a4, BbIYUCIATH
MaTEeMaTUYECKOE OXUAaHNEe OMHOMUATIBFHOTO U TEOMETPUUECKOTO PaCIIpEeICIICHHUI;
CBOOOZHO OIEPUPOBATH TMOHATUSMU: JUCTEPCUS, CTAHIAPTHOE OTKIOHEHHE
CIyYalHOM BEJIMYUHBI, IPUMEHSATh CBOWCTBA JUCIEPCHHU CIyYaWHOW BEJIMYUHBI
(pactipenenieHns) IpU PELIEHUH 3a]a4, BBIYUCIATh JUCHIEPCUI0 M CTaHIAPTHOE
OTKJIOHEHHE T€OMETPUUYECKOT0 U OMHOMMATILHOTO paclpeaeeHuil.

K xoniy 11 kiaacca o0yyaromuics HayIUTCA:

BBIYUCIIATH BHIOOPOYHBIE XapaKTEPUCTUKHU I10 JAHHOM BHIOOPKE U OLIEHUBATh
XApaKTEPUCTUKU T'€HEpaIbHOW COBOKYIIHOCTH JAHHBIX IO  BBIOOPOYHBIM
xapaktepuctukam. OLIEHHBATh BEPOSTHOCTH COOBITUH M MPOBEPSTH MPOCTEUIINE
CTaTUCTHUYECKHUE TUITOTE3bI, MOJIb3YSACh H3YUYEHHBIMU PACIIPECICHUSIMU;

OPUBOAUTHE  HPUMEPHl  3a1ay, NPUBOASAIMIMX K  IIOKa3aTeJIbHOMY
paclpeneneHuro, 3a1ad, MPUBOIAAIIMX K HOPMAJIBHOMY  pacHpeiesIeHUIO.
OnepupoBaTh MOHATUAMU: (PYHKIHUS IUIOTHOCTH BEPOSTHOCTH IOKA3aTEJIbHOTO
pacnpeneneHus, QyHKIUS INIOTHOCTU BEPOATHOCTH HOPMAJIBHOIO paclpeesIeH s,
(yHKIMS TUIOTHOCTM M CBOWCTBA HOPMAJIBHOIO PaCHpeAesICeHUs ;ONPEAEIIATh
KOA(pPULIMEHT TMHEIHON KOppEeIalu, BEIOOPOUHBIH KO3 (PUITUEHT KOPPEISIUU.



TEMATHUYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
n/n NPorpamMmbl Bcero Konrpoanusie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypest
1 DnemeHTsl Teopuu rpagoB 3
5 CrnyuaiiHble ONBITHI, CITy4aiiHbIE COOBITHS U 3
BEPOSITHOCTH COOBITHI
Onepanuu HaJl MHOKECTBAMHU U
3 coOpITUsIMH. ClIO’KEHNE U YMHOKEHUE 5
BEPOSITHOCTEH. Y CIIOBHASI BEPOSATHOCTD.
HezaBucumblie coObITHS
4 DNeMeHThl KOMOWHATOPUKH 4 1
Cepun nocnenoBaTeabHbIX UCIIBITAHUN.
5 Ucnpitanus bepuynnu. Ciy4aitHplid BBIOOD 5
13 KOHEYHOW COBOKYITHOCTH
6 CiyyaliHble BEJIMUYUHBI U paclpeieTICHUs 14 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 0




11 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Kourpoububie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
3aKoH OOIBIINX YHCEIT
2 DNIEeMEHTHI MATEMaTHYECKON CTAaTUCTUKHI 6
HenpepbiBHBIE ClTydailHbIE BEITMUUHBI
3 (pacripezienienus ), moKa3aTeaIbHOE 1 4
HOpPMaJIbHOE pactpeieNIeHHs
Pacnpenenenue [lyaccona
CBs3b MEXy CITy4YalilHbIMHU BETMUYMHAMU
O0001IEHE ¥ CUCTEMATHU3ANA 3HAHNI 11 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 1 0




MMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBI

10 KIIACC
Kox .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOEHUS] OCHOBHOI
NpoBepseMoro .
TETEEE o0pa3oBaTe/IbHON MPOrpaMMBbI Cpe/IHero 0011ero 00pa3oBaHus
6 Teopus BeposiTHOCTEN U CTATUCTHKA
6.1 UuTarh U CTPOUTH TAOIUIBI U TUArPAMMBbI
60 OnepupoBaThb  NOHATUSIMH:  CpeqHee  apudmMeTHyeckoe,  MeIuaHa,
HauOoJbllIee, HAaMEHbIIee 3HaYeHHE, pa3MaX MacCHBa YMCIIOBBIX JaHHBIX
OnepupoBaTh MOHATHSAMU: CIyYalHBIM SKCIEPUMEHT (OMBIT) U CllydaifHOe
coObITHE, BJIEMEHTapHOE COOBbITHE (PJIEMEHTAPHBIM HCXOM) CIIy4aiiHOTO
6.3 OMbITa; HAXOAWTh BEPOATHOCTM B ONbITAX C PABHOBO3MOKHBIMHU
CIIy4aiflHBIMU COOBITUSIMHU, HAXOJIUTh U CPAaBHUBATH BEPOSATHOCTH COOBITHI B
M3YYEHHBIX CTy4YaiHbIX SKCIIEpUMEHTaX
Haxomute u ¢dopmynupoBath COOBITHS: TepecedyeHre M OOBbeIUHEHHE
6.4 JAHHBIX COOBITUM, COOBITHE, TIPOTHUBOIOJIOKHOE JTAHHOMY COOBITHIO;
' MOJTH30BaThCS TUarpaMMaMu Diiiepa u PopMyIIon CI0XKEHUS BEPOSTHOCTEH
IIPU PELICHUN 33134
OnepupoBaTh NOHATHAMMU: YCIOBHAs! BEPOATHOCTh, HE3aBUCHMBIE COOBITHS;
6.5 HaXOJUTh BEPOATHOCTH C IMOMOUIbIO MpaBHJIa YMHOXKEHUS, C TIOMOLIbIO
JiepeBa CIIy4aiHOro OmbITa
6.6 [IpuMeHsATH KOMOMHATOPHOE MTPABUIIO YMHOXEHHMSI IIPU PEIIEHUH 3a1a4
OnepupoBaTh NMOHATUSAMU: UCIBITAHUE, HE3aBUCUMBIE HCIIBITAHUS, CEpuUs
6.7 UCMBITAHUH, yCIIEX U HeyJaya; HaXOJIUTb BEPOATHOCTH COOBITUH B Cepuu
' HE3aBUCHMBIX MCIIBITAaHUM 10 MEpBOro ycrexa, HaXOIUTh BEPOSTHOCTU
coOBITHIi B cepuu ucnbITanui bepHynmm
6.8 OmnepupoBaTb  MOHATHSIMHU:  ClydailHas  BEJIMYMHA,  paclpeJesieHue
' BEPOSTHOCTEH, AMarpamma pacipeaeneHus
11 KJIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yabTATHI 0CBOCHUSI OCHOBHOM
NpOBePsEMOro .
T o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o001ero 00pa3oBaHus
5 Teopust BEpOATHOCTEN U CTAaTUCTHUKA
51 CpaBHMBaTh  BEpPOSATHOCTM  3HAUEHUM  CIy4allHOM  BEJIMYMHBINO
' pacnpeesIeHUIO WK C TOMOLIBIO AUarpaMM
52 OnepupoBaTb  MOHATHEM  MAaTEMaTHUYECKOIO  OXKHUJAHWSA, IPUBOIUTH




MpUMEPHl TOTO, KaK MPUMEHSETCS MaTeMaTHYeCKOE OXHIAHHE CIydalHOH
BEIMYMHBI, HAXOIUTh  MaTeMaTHYeCKOe  OXUAAHUE TI0  JaHHOMY
pacIpeencHuIo

53

Hmets npeacraBiaeHue 0 3aKOHE OOJIBIINX YUCE

5.4

Nwmerts npescTaBiieHne 0 HOPMAJIbHOM pacipeeieHun




HNPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

10 KVIACC

HpOBepﬂeMblﬁ IJIEMEHT COAECPKAHUSA

Kon
6 Teopust BEpOATHOCTEH U CTATHCTHUKA
[IpencraBnenune naHHBIX ¢ TOMOIIBIO TabuIl 1 auarpamm. Cpeianee apudmMeTnieckoe,
6.1 MeJMaHa, HauOoJiblliee U HauMEHbIIIee 3HAUCHUSI, pa3Max, JUCTIEPCHUS U CTAaHIapTHOE
OTKJIOHEHHE YHCIIOBBIX HA0OPOB
CrnyuaiiHble SKCIIEPUMEHTHI (OIBITHI) U CITydailHble COOBITHS. DJIEMEHTapHbIE COOBITUS
6.2 (ucxonmer). BeposTHOCTH ciydaifHOTO COOBITHS. BIWM30CTh YacTOTHIM BEPOATHOCTH
) coObrTuii. CrydaiiHpIe OIBITHI C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSIMHU.
BeposiTHOCTH COOBITHIT B OIIBITAXC PABHOBO3MOXKHBIMU AJIEMEHTAPHBIMU COOBITHSMU
63 Onepanmn  Hax COOBITUSIMH: TI€pECeUEHUE, OObEAWHEHUE, TMPOTHBOIOIOKHBIC
’ coObrTust. Jluarpammel Ditniepa. @opmysia CI0KEHUS BEPOSTHOCTEH
6.4 VYcnoBHas  BEpOSATHOCTb.  YMHOXKEHHE  BeposiTHOcTed.  JlepeBo  cily4ailHOTO
' skcriepuMenTa. dopmysia mosHoH BeposiTHOcTH. HezaBucrumMbie coObITHS
6.5 KomOunatopHoe mnpaBuio ymHOXeHus. IlepecranoBkum u  (daktopuan. Ywucio
' coueranuii. TpeyronpHuK [Tackans. @opmyna 6mHOMa HhloTOHA
bunapHelii cioydaliHBId OMBIT (MCHBITAHWE), YyCIeX © Heymada. HesaBucumeble
6.6 ucnbiTanug. Cepusi HE3aBUCHMBIX HUCIBITaHUKM 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX MCIBITAaHUN bepHyIm
6.7 Cnyuaiinas BenuuuHa. Pacrnipenenenue BeposiTHocTel. Jlmarpamma pacrnpeneneHus.
' [Ipumeps! pacripeiesieHnid, B TOM YHCIIE TEOMETPUIECKOEH OMHOMHUAIBHOE
11 KJIACC
Kon IIpoBepsieMbIi 3JIEMEHT COJIePKAHUSA
5 Teopust BEpOATHOCTEH U CTaTUCTHKA
UucnoBble XapaKTEepPUCTUKU CIIyYailHBIX BEIWYMH: MAaTEMaTHYECKOE OXHUIAHUE,
JTUCIIEPCHUS] M CTaHJAPTHOE OTKIIOHEHUe. [Ipumepbl mpuMEHEeHUs MaTeMaTHu4ecKOoro
51 O0XKUJIaHUs, B TOM YHCIEC B 3aJadax W3 IMOBCEIHEBHOM >KM3HU. MaTeMaTHUeCcKOe
' OXHJaHHe OMHApHOU ciydyaliHOW BeIMYMHBI. MaTeMaTH4ecKoe OKHUIAHHE CYMMBI
CIIyyallHbIX BEJIMUMH. MaTemMaTH4ecKoe OKUJaHUE U AUCTIEPCUSI TEOMETPUUECKOTO U
OMHOMUATBHOTO pacTpeaeIeHUN
59 3aKkoH OOJBIIUX YMCEN W €r0 polib B HayKe, mpUpoje u obiiecTBe. BrIOOpOUHBIiA
' METOJ KCCIIE0OBAHUI
53 [Ipumepbl  HempepbIBHBIX  Clly4alHbIX  BenuuuH. lloHATHE O  MIOTHOCTH




pacnpezneneHus. 3aaauu, IPUBOAAIIME K HOpMaJIbHOMY pacnpezeneHuto. [lonsatue o
HOPMaJIbHOM paclpeeieHuU




MPOBEPSIEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM
ITPOT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBaHUS K MPeIMETHBIM pe3y/JbTaTaM 0CBOEHHUS
NPOBePsieMOro | OCHOBHOIi 00pa3oBaTeJbHOI NPOrpaMMBbI CPe/IHEro 041ero
TpeOoBaHus o0pa3oBaHus

Bianenne Meromamu J10Ka3aTesbCTB, AJTOPUTMAMH pEIICHUS 3a7ad;
yMeHHe (opMyIMpoBaTh U ONEPUPOBATh IMOHATHSAMU: OIpENEIeHUE,
aKCuoMa, TeOpeMa, CJIEICTBHE, CBOMCTBO, IPHU3HAK, IOKA3aTENbCTBO,
paBHOCHJIbHBIE (POPMYJIMPOBKU; MPUMEHSTh UX; YMEHHE (POPMYIUPOBATH
oOpaTHOE M MPOTUBOMOJIOKHOE YTBEP)KICHHE, NPUBOAUTH MPUMEPHI U
KOHTPIPUMEPBI, HUCMHOJB30BaTh METOJI MAaTEMaTU4YeCKOW  WHIYKIUH;
MIPOBOJIUTH JI0KA3aTEIIbHBIE PACCYKICHUS IIPU PELICHUN 3a/1a4, OLICHUBAaTh
1 JOTMYECKY0  IPABWIBHOCTb  PAcCy’KICHWHM; yMEHHE OIEepHUpOBaTh
MOHATUAMHM: MHOXECTBO, IOJMHOXECTBO, ONEpalMM HaJ MHOKECTBAMHY,
YMEHHE  HCIOJIb30BAaTh  TEOPETHKO-MHOXKCCTBEHHBIM  ammapar st
OINMCAaHUA PEAIBHBIX IIPOLIECCOB U SIBJICHUM U IIPY PEIIECHUU 3a1a4, B TOM
qucIe U3 IPYTuX y4eOHbIX IPEIMETOB; YMEHHE ONEPUPOBATh MOHATHIMU:
rpad, cBs3HbIN rpad, AepeBo, LUK, rpad Ha IIIOCKOCTH; YMEHHE 3a]aBaTh
Y OIIUCBIBATh I'pa(bl pa3InYHbIMU CIIOCOOAMU; UCIOIB30BATh I'padbl IPU

PEIICHNH 3a1a4

VYmenune OIICpHUPOBATh MOHATHUAMU:. HATYPAJIbHOC YMCIIO, LEJIIOC YUCIIO,
CTCIICHDb C LCJIbIM IIOKAa3aTCJICM, KOPCHb HaTypaHBHOﬁ CTCIICHU, CTCIICHD C
palliOHAJIbHBIM I10KAa3aTCJIEM, CTCIICHL C HeﬁCTBHTGHBHBIM IIOKa3aTcJICM,
norapn(bM qnciia, CUHYC, KOCHMHYC W TaHI'CHC IIPOU3BOJIBHOI'O 4YHCJIA,
OCTATOK II0 MOAYJIHO, pallMOHAJIbBHOC YHUCIIO, HPppAlUOHAJIBHOC YHUCIIO,
MHOKCCTBA HATYpPAJIbHBIX, MLCJIbIX, PALUOHAIbHBIX, JEUCTBUTEIBHBIX
2 YUCCII; YMCHHUC HUCIIOJIb30BATh MPU3HAKU NCIIUMOCTH, HauMEHBIINH O6H.IPII>1
JACIUTCIIb M HAWMMCHBIICC 06mee KpaTHOC, aJITOPUTM EBknunga npu
peuieHun 3aa4;, 3HAKOMCTBO C PAa3JIMYHbIMU NO3UIUOHHBIMU CUCTEMaMU
CUHUCJICHUA; YMCHUC BbIIIOJHATH BBIYUCIICHUC 3HAYCHUN U Hp606pa30BaHI/I$I
BLIpa)KCHI/Iﬁ CO CTCIICHAMHU H J'IOl"apI/I(I)MaMI/I, Hp606p3.30BaHI/I$I I[p06H0-

PpalOHAJIbHBIX BBIpa)KeHHfI; YMCHUC OIICPHUPOBATH INOHATHUAMM:

IOCJICA0BAaTCIbHOCTD, apI/I(I)MCTI/I‘-IeCKaSI mnporpeccusd, TreoMeTpuiIcCKast




nporpeccus, OECKOHEUHO YyOBIBAIOIIass TEOMETPHYECKash MpPOTpPeccus;
YMEHHUE 33J1aBaTh IOCIIEIOBATEILHOCTH, B TOM YHCIE C MOMOIIbIO

PEKYPPEHTHBIX POPMYJT; YMEHUE OTEPUPOBATH TOHATHUSIMU: KOMIUIEKCHOE
YUCIIO, CONPSOKEHHBIE KOMIUIEKCHBIE YHCIA, MOIYJIb W  apryMEHT
KOMIUIEKCHOTO ~ 4YHcia, ¢GopMa  3alucd  KOMIUICKCHBIX — YHCEeN
(reomerpuyeckasi, TpPUTOHOMETpUYECKass W anreOpaudeckas); yMeTh
POU3BOJUTE APUPMETUICCKHE ICHCTBHS C KOMIUICKCHBIMH YHCIIAMU;
MIPUBOUTH IPUMEPHI UCITOIB30BAHUS KOMITJIEKCHBIX YHCEIT; OIIEPUPOBATH

MOHATUSAMU:  Marpuma 2x2  u  3x3,  onpeneiauTeNnb  MaTpPHIbI,

FGOMeTpI/ILIeCKI/H\/JI CMBICJII OIPCACIIUTCIIA

YMeHue omnepupoBaTh MOHATUSMHU: palMOHAJbHBIE, HPPALUOHAIBHBIE,
MOKa3aTelbHble, CTENEHHbIE, JOrapupMuyeckue, TPUTOHOMETPUUECKUE
YpaBHEHHUS M HEpPAaBEHCTBA, HX CHUCTEMBI, YMEHHE OIIEpUPOBATH
MOHATUSIMH: TOXECTBO, TOXKJIECTBEHHOE IpeoOpa3oBaHHe, ypaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypPaBHEHUH U HEPABEHCTB, PAaBHOCWIBHOCTh
yYpaBHEHUH, HEpPAaBEHCTB M CHUCTEM; YyMEHHME peulaTb ypaBHEHUS,
HEpPAaBEHCTBA M CHCTEMBl C TOMOLIBIO pA3JIMYHBIX NPUEMOB; pELIATH
YPAaBHEHUs, HEPABEHCTBA W CHUCTEMbl C [ApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, WX CUCTEMBI JUIsl PELICHUS MaTeMaTHYECKHX

3a/1a4 ¥ 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAYKU U pealbHOM JKU3HU

YMmeHue omepupoBaTh NOHATUSIMH: (QYHKUMSA, YETHOCTh (PYyHKIUH,
NePUOANYHOCTD (PYHKUMHU, OTPAaHUYEHHOCTh (DYHKIUH, MOHOTOHHOCTH
GbyHKIMY, 3KcTpeMyM (DyHKIMHK, HauOOJbIIee U HAUMEHbIIEe 3HAUYCHUs
(GYyHKIMU Ha MPOMEXKYTKe, HEelmpephlBHAsE (PyHKILHMS, acCUMNOTOTHI Tpaduka
GbyHKIMY, 1epBas M BTOpasl Mpou3BoJHAs (YHKIMH, TEOMETPUUECKUN U
(Gusnyeckuii CMBICI TPOUM3BOJIHOM, MEpPBOOOpa3Hasi, ONpeaeNEHHbBIN
UHTETpall; yMEHHE HaXOAWTh aCUMNOTOTHI Tpaduka (yHKIUU; YMEHUE
BBIUUCIIAT,  MPOU3BOJHBIE  CYMMBI, TPOM3BEIEHUS, YAacCTHOTO U
KOMIO3UIIMH (PYHKIIMI, HAXOJAUTh ypaBHEHUE KacaTeNbHOW K rpadukxy
(GyHKIIUU; YMEHHE HAaXOJUTh MPOHU3BOJAHBIE AIEMEHTAPHBIX (PYHKINNA;
yYMEHHE HCHOJb30BaTh NPOM3BOAHYIO JUIsl HCCIeNoBaHMsS —(yHKUUH,
HaXOAWTh HaWOOJbIINEe M HAUMEHBIINE 3HAYeHHs] (DYHKIUN; CTPOHTH
rpaduky MHOTOYICHOB C WCIOJIb30BAHHEM amrmapaTa MaTeMaTHYeCKOTO
aHamu3a; TPUMEHSATh TMPOW3BOMHYIO JJIS HAXOXKJICHHUS HAWITy4Ilero
peuieHuss B IPUKIAAHBIX, B TOM YHCIE COLMATbHO-DKOHOMHYECKHX U

(I)I/I3I/I‘-IGCKI/IX 3azadax; HaxoduTh IIomaiu Hu 00BEMBI (I)I/Il“yp C IMOMOIIbIC




HUHTCTpalia; NPpUBOAWUTH IMPUMCPLI MATCMATUUYCCKOIO MOACIHMPOBAHUA C

nomolIsio muddepeHuaNIbHbIX ypaBHECHHN

YMeHue onepupoBaTh NOHATHIMHU: TpapuK PyHKIUHU, oOpaTHas PyHKLU,
KOMITO3UIUST (PYHKIMHA, JTuHeWHas (QyHKIUSA, KBaapaTuyHas (QYHKIHSA,
panmoHanbHas (QYHKIUS, CTENeHHas (QYHKIUS, TPUTOHOMETPUYECKUE
(GyHKIMH, OOpaTHBIE TPUTOHOMETpHUYECKHE (YHKIHH, MOKa3aTelbHas U
norapudmudeckass QYHKIUH;, yMEHHE CTPOHTHh TPapUKH H3yYeHHBIX
GbyHKIMH, BBIIIOJIHATh npeoOpa3oBaHus rpaukoB GyHKIMH,
HCIOJIb30BaTh I'paUKU Uil W3YUYEHMs MPOLECCOB U 3aBUCUMOCTEH, MpH
pelIeHNH 3aJa4 U3 JpYyruX y4eOHbIX IpPEIMETOB U 3ajad U3 PeajbHOM
KHU3HM; BBIpAKaTh (OopMyJdaMHM 3aBUCHUMOCTH MEXAY BEJIWYMHAMU;
WCIIOJIb30BaTh CBOICTBAa U Trpaduku QyHKUUN 7S pelieHHs] yYpaBHEHUH,
HEpaBEHCTB U 3a/a4 C IapamMeTpamH; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PEIICHUI YPABHEHUM, HEPABEHCTB U X CHUCTEM

YMeHne pemaTh TEKCTOBBIE 3a/ladyd pPa3HBIX THUMOB (B TOM YHCIE Ha
MPOLIEHTHL, AOJM U YacTH, HAa JBW)KEHUE, pabOTy, CTOMMOCTh TOBAapOB U
yCIIyT, HAJIOTH, 3a7aud U3 00JacTH YNpaBJICHUS JUYHBIMU U CEMEHHBIMU
(mHaHCaMM); COCTaBIIATH BBIPAKEHMS, YpaBHEHHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCJIOBHIO 3aJayd, HCCIENOBaTh IOJYYEHHOE pEIICHHE U
OLICHUBATh MPaBAONOJOOHOCTH PE3yIbTaTOB; YMEHHE MOJEIHPOBaTh
peayibHbIE CHUTyallMM Ha S3bIKE MAaTEMaTHKH; COCTABIISITH BBIPAXKEHUS,
ypaBHEHHUS, HEPABEHCTBA U MX CUCTEMBI IO YCIOBUIO 33]Ia4l, UCCIIEI0BATh
MOCTPOEHHbIE  MOJEIM C  HCIOJb30BaHHUEM  ammapara  aiureOpsl,

UHTEPIPETUPOBATH MTOJIyYCHHBIH pe3ysbTaT

YMeHue onepupoBaTh MOHSATUSMU: CpelHee apu(MeTHuecKoe, MeauaHa,
HaubosbllIee ¥ HAUMEHbIIee 3HAUeHUs, pa3Max, AUCIEpCUs, CTaHAapTHOE
OTKJIOHEHHE YHUCIIOBOTO Ha0Opa; yMEHUE H3BJIEKaTh, HHTEPIPETUPOBATH
uH(bOpMaIlnIo, TPEICTABICHHYIO B TabIHUIaX, Ha IUarpammax, rpadukax,
OTPa)KaloIlyI0 CBOWCTBA pEaJbHBIX MPOLIECCOB U SIBJICHMM; MPEACTaBIAThH
uHGOpPMAIIMIO C TIOMOIIBI0 TabnmMIl M JAuWarpamM; HUCCIeJOoBaTh
CTaTHUCTUYECKUE NTaHHBIC, B TOM YHCIIE C MPHUMEHEHHEM TpaduyecKux
METOJIOB U JEKTPOHHBIX CPEJCTB; rpa)iuecKH UCCIEe0BAaTh COBMECTHBIE

HaGJ’IIO,I[CHI/IH C IOMOUIBIO narpaMm pacCCUBaHUA U JIMHEMHOM perpeccun

YMeHue OonepupoBaTh IMOHATUSAMU: CIyYaWHBIM OIBIT W CIyd4alHOE

COGBITI/IC, BCPOATHOCTDH CJ'Iy‘-I&fIHOl" (8} CO6BITI/I}I; YMCHUEC  BBIYUCIIATDH




BEPOSATHOCTh C HCIOJBb30BaHWEM TpauYecKux METOJOB; HPUMEHSITH
(bopMyTBl CIOXKEHHS M yYMHOXXEHHUS BEpOSATHOCTEH, (popMyiy mHOITHOM
BepOsATHOCTH, (opmyny bepnymnn, komOuHaTopHbie (akThl U (HOPMYIIBI;
OLICHMBATh BEPOATHOCTH pEaJbHBIX COOBITHH; YMEHHE OINEpUPOBATH
NOHSATHSAMH:  CITydailHas BEJIWYHMHA, pACIpE/CICHHE BEPOATHOCTEH,
MaTeMaTHYeCKOe OXKUAAaHUE, MMUCIEPCUS W CTAaHAAPTHOE OTKIOHEHHE
CIly4ailHOW  BENMWYMHBI, (QYHKIMHM  pacOpeAeieHuss W IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIHHOTO ¥ HOPMAJIBLHOT'O PACIpE/ICNICHUI; yMEHHE
WCTIOJIh30BaTh CBOWCTBA M3YUYEHHBIX paclpeleIeHU UTsS peleHns 3a/ay;
3HaKOMCTBO C TMOHSATHSIMH: 3aKOH OOJBIIMX YHCET, METOIBI BHIOOPOYHBIX
WCCIIEIOBAHUM; yMEHHE TPHBOAWUTH TPHUMEpPHI TIPOSBICHUS 3aKOHA
OOJNIBIINX YHCENl B NPUPOAHBIX M OOIIECTBEHHBIX SBIICHUSIX; YMEHHE
OTIEpPHPOBATH TIOHATHSIMU: COYETAHUE, TIEPECTAHOBKA, YHCIO COYECTAHUI,
YHCIO  TEepecTaHoBOK; OwHOM  HpIOTOHa;  yMeHHEe  NPUMEHSTH
KOMOWHATOpHBIE (DaKThI W pacCyKIEHHsI Ul PEIICHUsS 3a/1a4; OIICHUBAThH
BEPOSTHOCTH PEabHBIX COOBITHI; COCTABISTH BEPOSITHOCTHYIO MOJCTHh U

WHTEPIPETUPOBATH MOTYUEHHBIN pe3yIbTar

YMmeHue omnepupoBaTh TMOHATHSMHM:  TOYKa, MpsiMas, IJIOCKOCTb,
MIPOCTPAHCTBO, OTPE3OK, JIyU, BEJIMYUHA YIJIa, TNIOCKUI YTroJl, IByTpaHHBIN
yTOJ, TPEXTPAHHBINA YTOJI, CKPEIIMBAIOLIUECS MPAMbIE, MapajlIeIbHOCTh U
HEPIEeHIUKYIAPHOCTh MPSIMBIX U TJIOCKOCTEH, Yrojl MEXIy MPSMBIMHU,

yroal MeXJIy TMpsSMOW U IJIOCKOCTBbIO, Yrojd MEeXIy IIJIOCKOCTSAMH,
paccTosiHie OT TOYKU JI0 IJIOCKOCTH, PAcCTOSHHUE MEXAY MPSIMBIMH,
paccTosiHie MEX]y IJIOCKOCTSMHU; YMEHHE HCIOJIb30BaTh MpPU PELICHUU
3a/1a4 M3y4eHHbIe (aKThl U TEOPEMbl ITUIAHUMETPUU; YMEHHUE OIICHUBATh
pa3Mepsl OOBEKTOB OKPYKAIOLIEr0 MHpA; CTPOUTh MaTeMaTHYeCKue
MOJIEIM C TIOMOIIBID T'€OMETPHUYECKUX TMOHSATUI W BEIMYUH, pellaTh

CBs3aHHBIC C HUMU ITPAKTHUYCCKHEC 3a1a9un
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YMeHue onepupoBaTh MOHATUAMU: IUIOLIANb (GUIYphl, 00BEM (GUTYPHI,
MHOT'OI'PAaHHMK, MPAaBUJIbHBIII MHOIOIPAaHHHUK, CEYEHHE MHOTOIPAaHHUKA,
KyO, mapajuienenumnen, npusMa, nupamuja, ¢urypa U MOBEPXHOCTb
BpallleHHs], IUIUHIP, KOHYC, IIap, cdepa, Mmiomaas chepsl, MIomaib
MOBEPXHOCTU TMHPaMU[bI, MPHU3MbI, KOHYyCa, IMIMHIpA, 00bEM Kyoa,
NPSIMOYTOJIBHOTO Mapajulesenunesia, MUpaMuabl, MPU3MBbL, IHIMHIPA,
KOHycCa, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUEHMsI KOHYCa W IWIMHIPA,

nmapajuiCJibHbIE OCHU WJIM OCHOBAaHUIO, CCUCHHUC 1Iapa, IIJIOCKOCTD,




Kacatomasicsi ceppl, HWIMHIpPA, KOHyCa; yMEHHE CTPOUTH CEUCHHE
MHOTOI'paHHHUKA, N300pa’kaTh MHOTOI'PAaHHUKH, (PUTYPHI U MOBEPXHOCTH
BpALLEHUs, UX CEUYEHHUs, B TOM YHCJIE C TIOMOILBIO dJIEKTPOHHBIX CPENICTB;

YMEHHE MPUMEHITh CBOMCTBA T'€OMETPUYECKUX (UTYP, CAMOCTOSATEIHHO
(opMyIHpPOBAThH ONpEeIeHUs] H3y4aeMbIX (DUTYD, BBIIBHTATh TUIIOTE3BI O
CBOMCTBaX M IpHU3HAKaX IE€OMETPUUECKUX (PUTYyp, 0OOCHOBBIBATh WJIU
ONpOBEpraTh HX; YMEHUE MPOBOJAUTH Kiaccupukanuo ¢Guryp 1o
pa3iMyHBIM IPHU3HAKaM, BBIIOIHATH HEOOXOJUMbBIE JIOMOJHUTEIbHbIE

TTOCTPOCHUS

11

YMmenune OIeprupoOBaTh IIOHATUAMMU. JABHNXKCHHUC B MMpOCTPaHCTBE,
MapajuIeNIbHBIN TMePeHOC, CHMMETPHS Ha IJIOCKOCTH W B TIPOCTPAHCTBE,
MOBOPOT, TMpeoOpazoBaHue TMOA00MS, TMMOJ00HBIE (UTYPHI;, YMEHHE
pacrno3HaBaTh paBHbIE U MOJI00OHBIE (PUTYPBI, B TOM 4YHCIE B MPHUPOJE,
HUCKYCCTBEC, apXHUTCKTYPEC; UCIIOJIB30BATE TCOMETPHUIYCCKHUEC OTHOILICHUA ITPU
pPEIICHNH 3a/a4d; HaXOJUTb I'€COMECTPHUYCCKUEC BCIIMYMHBL (}IJ'II/IHa, yroiu,
IJI011a/1b, 00BEM) MPH PELISHUHN 3314 U3 IPYTHX YUYEOHBIX MPEAMETOB U
W3 peallbHOM KU3HU; YMEHHE BBIYUCIATH T€OMETPUYECKHE BETUYHHBI
(mmuHa, yrom, IIOmAnab, O00BEM, IIIOMIAb MOBEPXHOCTH), HCIOJIB3YS
H3y4eHHbIe (OPMYJBI U METOJbl, B TOM YHCIE: IJIOU[aJb MOBEPXHOCTU
MUPaMUJIbI, TTPU3MBI, KOHYCa, IIJIMHJpPA, TIOmanas chepbl; 00béM Kyoa,
OPSIMOYTOJIBHOTO Tapajuieienunea, MUpaMHuabl, MPU3MBL, HJIUHAPA,

KOHYca, I1apa; yMEHUE HAXOJAUTh OTHOIIEHHE 00BEMOB MOJOOHBIX QUTYD
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VYmenune OIICpHUPOBATE IMOHATHAMU: IPAMOYI'OJIbHAasE CHUCTEMa KOOpAWHAT,
BCKTOp, KOOpAWHATBI TOYKH, KOOpPAMHATBI BEKTOpA, CyMMa BCKTOpPOB,
IMPOU3BCACHUC BCKTOpAa Ha 4YHCIO, Pa3JI0OKCHUC BCKTOpaA IIO 6a31/Icy,
CKaJILIpHOC IIPOU3BCACHHUEC, BCKTOPHOC IIPOU3BCACHHUC, YIOJI MCKAY
BCKTOpaMHu; YMCHHUC UCIIOJIb30BATb BeKTopHHﬁ u KOOpI[I/IHaTHHﬁ MECTO

I pECHICHUA TCOMCTPUYICCKHUX 3a/lad U 3a/la4d APYIrux y‘{e6HBIX npeamMeToB
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YMmenue BLI6I/IpaTB MOAXOAAIINNA METO, A1 peuIicHus 3aJa491; IOHUMAHUC
3HAYMMOCTU MATCMATHKU B H3YUCHUHW IPUPOAHBIX U 06H_ICCTBCHHBIX
ImponeccoB n HBHeHHﬁ; YMCHHEC PACIIO3HABATH IIPOSABJICHUC 3aKOHOB

MaTE€MaTUKH B HCKYCCTBEC, YMCHUC IIPUBOAUTD ITPUMCPLI MATEMATUUCCKUX

OTKPBITUM POCCUMCKON U MUPOBOM MaTeMaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPXAHUS, IPOBEPSAEMbBIX HA

EI'D 110 MATEMATHKE
Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHUS
1 Yuciia ¥ BEIYHACIICHUS
1.1 Harypanbnslie u nienbie uncna. [Ipu3Haku 1eMMoCTy HETbIX YUCeT
12 Pammonansupie uyucina. OOBIKHOBEHHBIE W JIECATHYHBIE JIPOOH, TPOIICHTHI,
' OECKOHEUHBIE IEPHOIUIECKIE APOOH
13 Apudpmernueckuit KOpEHb HaTypaJbHOU CTEIEHHU. HevicTBus c
' apu(pMETHUYECKUMH KOPHSIMH HaTypaJIbHON CTETIEH!
14 Crenenp ¢ menbiM mokazateneMm. CTEmneHb ¢ palMOHAIBHBIM ITOKA3aTEIIeM.
. CBoiicTBa CTETIEHU
L5 CuHyC, KOCHHYC W TaHTE€HC YHCIOBOTO apryMmMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApPKTAaHTEHC YMCIIOBOTO apryMeHTa
1.6 Jlorapudm yucna. JleciTuuHble U HATYpaJbHbIE JIOTapU(PMBbI
JlelictButenbHble unciia. ApupMETHYECKHE ONepalud ¢ JACUCTBUTEIHHBIMH
1.7 yucnamu. [lpuGmmkéHHble BbIUMCICHMS, MpaBWiia OKPYTJEHUS, NMPUKUIKA U
OLICHKA pe3yJIbTaTa BHIYUCICHUN
1.8 IIpeoGpa3oBaHue BEIPAKEHHIA
1.9 KomMmrutekcHble uncia
2 YpaBHEeHUS U HEpAaBEHCTBA
2.1 [enpie u ApoOHO-paIIMOHAIBHBIC YPaBHEHUS
2.2 HppaumonanbHble ypaBHEHHS
23 TpuronomeTpruyeckue ypaBHEHHUS
2.4 [TokazarenbHble U JorapuPMUUECKue YpaBHEHUS
2.5 Lenble u qpoOHO-paliOHATFHBIE HEPABEHCTBA
2.6 HppanmoHaibHbIe HEpaBEeHCTBa
2.7 [TokazarenbHbIe U JorapuMUIECKUE HEPABEHCTBA
2.8 TpuroHomeTpruecKe HEpaBeHCTBA
29 Cucrembl ¥ COBOKYITHOCTH YPaBHEHUI U HEPABEHCTB
2.10 VYpaBHeHUsI, HEPAaBEHCTBA U CUCTEMBI C MapaMeTpaMHu
2.11 Martpuna cuctemMbl TMHEHHBIX YpaBHEHUM. OnpeaenuTenb MaTpULlbl
3 OyHKIMY U TpaduKu




Oynkuus, crnocodsl 3amanus ¢yHkuuu. ['paduk ¢ynkuuu. B3ammuo oOparHbie

> ¢bynkuuu. Yétapie u HeuétHeie pyHkuuu. [lepuoauueckue GyHKImMu
OOnacte ompeneneHUss W MHOXKECTBO 3HaueHW ¢yHkumu. Hymm QyHKmm.
19 [IpomMexxyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH — (DYHKIIUH.
' MakcuMyMbl 1 MUHUMYMBI (GyHKIMU. HanOombliee W HaMMEHbIIEe 3HAYCHUE
(GYHKINU HAa IPOMEXKYTKE
13 Crenennasi (QyHKIHS C HAaTypajJbHBIM M IENIBIM TOKa3aTeneMm. EE cBoicTBa u
' rpaduk. ColicTBa 1 rpaduk KOpHS n-0i cTeneHn
34 TpuroHomerpuueckue QYHKIMU, KX CBONCTBA U TpaduKu
3.5 [TokazarenbHast u gorapupmMuyeckas yHKIMH, UX CBOMCTBA U rpaduku
16 Touku paspbiBa. Acumnrorsl rpadukoB ¢yHkiuil. CpoiictBa  (pyHKIMIA,
' HENpPephIBHBIX HAa OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIOCOOBI 3a/ITaHUS MTOCIIEOBATEILHOCTEH
1.8 Apudmernyeckas U reoMmerpuyeckas mnporpeccur. Dopmyna  CIOKHBIX
' MIPOLIEHTOB
4 Hauana maremaTnueckoro aHanusa
4.1 [TpousBoanas ¢pynkuun. [TponsBoaHbIC 2TIEMEHTAPHBIX QYHKITUI
[IpuMeHeHre NPOM3BOJHON K MCCIEIOBAHUIO (YHKIUI Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxxaeHne HauOosblIero U HaUMEHbIIEro 3HaueHUs (QyHKIMH
Ha OTpe3Ke
4.3 IlepBooOpasnas. Marerpai
5 MHoxecTBa 1 JIOTMKa
5.1 MHOecTBO, Onepaly HajJ MHOKeCcTBaMHU. [{uarpammsl Ditnepa — Benna
52 Jloruka
6 BeposiTHOCTB 1 cTaTHCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCT
6.3 Kombunatoprka
7 [eomerpust
7.1 Ourypsl Ha IIOCKOCTH
7.2 [IpsiMble 1 TIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHUKH
7.4 Tena v MOBEPXHOCTH BpalleHUS




7.5

Koopaunatsl 1 BEKTOpbI
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