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Pabowas mnporpamma ydeOHOrO mpeaMera pa3paboTaHa B COOTBETCTBHH C TpeOOBaHUAMHU
denepanbHOTO TOCYAAPCTBEHHOTO 0OO0pa30BaTENbHOTO CTaHAApTa CpeaHEero MpoQecCHOHATBHOTO
oOpa3oBanus no cnenuanbHoctu 15.02.16 Texnonorus mamuuoctpoeHust [Ipuka3 MuHmpocBenieHus
Poccun ot 14.06.2022 Ne 444 «OO06 yrtBepxkaeHuu (eaepaabHOro  TroCyJapCTBEHHOTO
00pa30BaTEeNILHOTO CTaHJapTa CpPeaHEero NPOPEeCCHOHATBHOTO OOpa3oBaHMs IO CIENUATHLHOCTH
15.02.16 TexHonoruss MammHOCTpoeHus» (3aperucrtpupoBaHo B Muntocre Poccun 01.07.2022.
Peructpanmonnsii Ne 69122)), ®denepaibHOr0 ToCyJapCTBEHHOr0 00pa30BaTENbHOrO CTaHAapTa
cpenHero oobmero ooOpaszoBanus Ilpukaz MwuHoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTIBEpXKJIEHHH (heiepalibHOTO TOCYAapCTBEHHOTO 00pa30BaTENIbHOTO CTaHIAapTa CPEJHEro OOIIero
obpazoBanus» (3apeructpupoBano B Muntocte PO 7 utons 2012 r. Perucrpanuonnsiii Ne 24480), Ha
OCHOBE (eepalibHON  00pa30BaTEILHON MpOrpaMMbI  cpenHero obmero oOpasoBanus (IIpukas
MunuctepctBa npocsemienus Poccuiickoit @enepaumuu ot 23 HosiOps 2022 1. Ne 1014 «O6
yTBEpKJAeHUH (efepanbHO 00pa3oBaTeNbHON MNpPOrpaMMBbl CPEJHEro oOIero o0pa3oBaHUsA») U
(benepanbHON 00pa30BaTEIHHOM MPOTrpaMMBI TIO yueOHOMY NpeaMeTy Maremaruka.

Opranuzanug-pazpadotunk: @OI'BOY BO «CI'Y wumenn H.I'. Yepnsimesckoro» Kommemxk
paguosnekrponuku umeru [1.H. S6moukoBa

Pazpabotunk: MypeuteBa T. H. — mnpenomaBatens Kosmemka paguodaeKTpOHUKH HMEHHU
I1. H. SI6noukoBa
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MHNOACHUTEJIBHASA 3ATIINCKA
OBHIASA XAPAKTEPUCTHUKA YYEBHOT O ITIPEJIMETA «MATEMATHUKA>

Pabouas mnporpamma mo ydeOHOMY mnpenmery «MaremaTtuka» yriayONEHHOTO YpPOBHS IS
oOyyaromuxcss TepBbIX KypcoB paspaborana Ha ocHoBe DenepaqbHOrO0 TOCYAapCTBEHHOTO
00pa30BaTEeNILHOTO CTAaHJApTa CPEIHEro oOIero oO0pa3oBaHHS, C YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHMN, TPEABSIBISIEMBIX K MaTeMaTHYeCKOMY OOpa3oBaHMIO, W TPAJUIHUKA POCCHIICKOTO
oOpa3zoBanus. Peamuzamust mporpamMMbl 0OECTIEYMBAET OBJAJICHHE KIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJIIIOIIMMH  OCHOBY JIJISl CaMOPA3BUTUS W HENPEPHIBHOIO 0Opa3oBaHMs, IIEIOCTHOCTh
OOMIEKYIBTYPHOTO, INYHOCTHOTO U TIO3HABATEIILHOTO PA3BUTHUS JIMYHOCTH 00 yJarOIIUXCS.

B paboueii mporpamme y4TeHBI HIEH U TOJOXKeHHs «KOHIIETIINN pa3BUTHS MAaTEeMAaTHYECKOTO
obpa3oBanus B Poccuiickoii @enepanum». B cooTBeTcTBHH ¢ Ha3BaHHEM KOHIICTIIIMA MAaTEMaTHIECKOE
o0pa3zoBaHHE JOJDKHO, B YAaCTHOCTH, pelIaTh 3amady oOecreueHus HeO0OXOJAMMOro CTpaHe Yucia
BBIITYCKHUKOB, MaTeMaTHYECKas TIOJrOTOBKA KOTOPBIX JIOCTaTOYHA YISl IIPOIOJDKEHHUS 00pa30BaHUs 110
Pa3IMYHBIM HAIPABIICHHSIM, BKJIIOYasl MpENoJlaBaHWe MaTeMaTHKH, MaTeMaTHUYeCKHe HCCIIeIOBaHMUS,
pabotry B cdepe WHPOPMAIMOHHBIX TEXHOJOTUM M JIp., a TaKKe OOECHEUEeHMs s KaKIO0TO
o0ydJaromerocsi BO3MOKHOCTH JOCTIDKEHHS MaTeMaTHYeCKOW TIOATOTOBKH B COOTBETCTBHH C
HEOOXO/JIMMBIM €My YpOBHeM. VIMEHHO Ha pelleHHe STHX 3a/Jad HaleleHa paboyas Mmporpamma
yIayOIEHHOTO YPOBHSL.

B snoxy nudposoit Tpanchopmanuu Bcex cdep UeToBEYECKON AeATEeIbHOCTH HEBO3MOKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0Oe€3 XOpomieil MaTeMaTHYeCKOW TOIATrOTOBKH. JTO
00yCIIOBIICHO TeM, YTO B HAIIM JTHU PACTET YMCIIO CIIEIUATLHOCTEH, CBA3aHHBIX C HETTOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKHU: U B cepe SKOHOMHKHU, M B OM3HECE, M B TEXHOJOTHYECKUX 00IacTsIX, U
Take B TYMaHUTapHBIX cdepax. Takum oOpazoM, Kpyr OOydYaromIMXcs, IJIi KOTOPBIX MaTeMaTHKa
CTaHOBUTCS 3HAYUMBIM IIpeaMeToM, (pyHIaMeHTOM 00pa3oBaHus, CyIIECTBEHHO paciiupsiercs. B Hero
BXOJIIT HE TOJbKO OOydarolmuecs, IUIAaHUPYIOIIUE 3aHUMAaThCS TBOPYECKOM M HCCIIEOBATENbCKON
paboToii B 001aCTH MaTeMaTHKH, HHPOPMATUKH, (PU3UKHA, SKOHOMUKHA U B IPYTHX 0OJACTAX, HO H TE,
KOMY MaTeMaTHKa HYXHa JIJIs1 UICTIOJIb30BaHus B Mpodeccusix, He CBA3aHHBIX HEMOCPEACTBEHHO C HEH.

[lpuknanHas 3HAYUMOCTb MaTeMaTUKH OOYyCJIOBJIEHA TeM, 4YTO €€ MpeIMETOM SBJISIOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpbl HAIIero MHpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE
OTHOIICHUS, (DYHKIIMOHAJBHBIE 3aBUCHUMOCTH M KaTErOpPUHU HEOMPENENEHHOCTH, OT IMPOCTEUIINX,
YCBaMBAaEMBbIX B HEMOCPEACTBEHHOM ONBITE, IO JAOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUIsl Pa3BUTHUS
HAayYHBIX M TEXHOJOTUYECKUX uae. be3 KOHKpPEeTHbIX MaTeMaTHYeCKUX 3HAHUN 3aTpyAHEHO
MMOHMMAaHHE MPHUHIMIIOB YCTPOMCTBA M HCIIOJIb30BAHUS COBPEMEHHON TEXHHKH, BOCIPHUSITHE H
UHTEpIpeTalus pasHOOOpa3HOl COLMANBHOW, SKOHOMHYECKOH, MOJUTUYECKOH HH(OpMAaIUH,
ManodpdekTuBHa ~ MOBCEJAHEBHAs  MpakTUYecKas  JesATelbHOCTh. Bo  MHorux  cdepax
podecCuoHaANBHOM e TEILHOCTH TPEOYIOTCSI YMEHUS BBIMOIHSITh PACYETHI, COCTABIISTH aITOPUTMBI,
MPUMEHSATH (POPMYIIbI, TPOBOAUTH F€OMETPUYECKHUE U3MEPEHUS U MIOCTPOCHUS, YNTaTh, 00pabaThIBaTh,
WHTEPIPETUPOBATH U MPEACTABIATh HHMOPMALIMIO B BUAE TAOMUI, TUarpamMm H rpadukoB, TOHUMATh
BEPOSITHOCTHBIN XapaKkTep CIy4alHbIX COOBITHI.

OpHOBpeMEHHO ¢ paclupeHueM cdep MpuMeHEeHHs] MaTeMaTUKU B COBPEMEHHOM OO0IIecTBe BCE
0oJiee Ba)KHBIM CTAHOBUTCS MAaTEMaTUYECKHI CTHIIb MBIIUICHUS, MPOSIBISIOMIUNACS B ONMpPEAeNEHHBIX
YMCTBEHHBIX HaBBbIKaX. B mpoliecce n3yuyeHuss MaTeMaTHKU B apceHall MPUEMOB U METOJIOB MBIIILICHUS
YeloBeKa €CTeCTBEHHBIM O00pa3oM BKIIOYAIOTCS HMHAYKIUS U JeAYKIus, oO0oOIIeHne u
KOHKpETHU3allus, aHAIU3 U CUHTE3, KIaCCU(pHUKAIUS U CHCTeMaTU3allks, a0CTparupoBaHie ¥ aHAJIOTHS.
OOBeKTh MaTeMaTHUECKUX YMO3aKIIOUEHHUH, MpaBuia UX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TMOCTPOCHHM, CIMOCOOCTBYIOT BBIpAOOTKE yMEHUS (POpMYyIHUpOBaTh, OOOCHOBHIBATH U
JOKa3bIBaTh CYXKJACHHUSA, TeM caMbIM (OPMUPYIOT JIOTHUYECKUN CTWIb MBIIUIeHUs. Bemyimas poib
MPUHAUISKAT MaTeMaThuke B (OPMUPOBAHUU AITOPUTMHYECKONH KOMIIOHEHTHl MBINUICHUS U
BOCITUTAHUHM YMEHUN JEHCTBOBATH MO 3aJlaHHBIM alTOPUTMaM, COBEPIICHCTBOBATH HW3BECTHHIE H
KOHCTpYUpOBaTh HOBBIE. B mpormecce pemeHus 3agay — OCHOBBI Ul OpraHu3aluyd y4eOHOMU
NEeSITeNFHOCTH Ha ypoKaX MaTeMaTHKU — pPa3BUBAIOTCS TBOpUYECKas W TPUKIATHAS CTOPOHBI
MBIIILICHUS.



OOyuenne maremMaTuke JaéT BO3MOXXHOCTh Pa3BHUBATh y YUYaIIMXCS TOYHYIO, PALIMOHAIBHYIO U
MH(POPMATUBHYIO pEYb, YMEHHE OTOMpaTh HauOOJee MOIXOMAINE S3BIKOBBIC, CHMBOJIMYECKHE,
rpaduUecKue CpeicTBa U BRIPAKCHUS CY)KICHUH U HATJISITHOTO UX IPEACTaBICHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyIbTYphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS O0IIEee
3HAKOMCTBO C METOJAaMM IIO3HAHUs JCHUCTBUTENBHOCTH, IIPEICTABICHHUE O IMPEIMETe U METOAC
MaTeMAaTUKH, €ro OTIMYUSX OT METOJOB €CTECTBEHHBIX M TYMaHHUTAPHBIX HAayK, 00 OCOOCHHOCTAX
IPUMEHEHHUs] MaTeMaTUKH I pELIeHMs Hay4dHbIX UM MPUKIAJAHBIX 3anad. TakuM oOpasowm,
MaTeMaTH4ecKoe 00pa3oBaHKEe BHOCUT CBOM BKIIaJ B (GopMUpOBaHHE OOIIEH KYITbTYpPhl YEIOBEKA.

N3ydyeHne MareMaTHUK{ CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHMIO YEJIOBEKA, MOHUMAaHHUIO
KpacoThl M WM3ALIECTBA MaTEMATUYECKHX pPacCYXJIECHUN, BOCHPUATUIO TE€OMETPUYECKUX (opM,
YCBOEHHUIO UJIEH CHMMETPHH.

HOEJIN U3YUYEHUSA YYEBHOI'O IPEIMETA «MATEMATHUKA»

[IproputeTHbIMU 1ENIAMH  OOY4YE€HHsST MaTeMaTHKEe Ha YriayOJI€HHOM YpPOBHE MpPOJOJIKAIOT
OCTaBaThCSL:

¢ (bopmHpoBaHUE LEHTPATBHBIX MaTEMAaTHUYECKUX MMOHATUN (YUCIIO, BEIUYMHA, T€OMETPUYECKAsI
¢urypa, mnepeMeHHas, BEpPOATHOCTb, (YHKUHMS, TMPOU3BOJAHASA, HHTErpan), oOecrneynBaromnX
MIPEEMCTBEHHOCTh U MEPCIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHUs 00ydaroInXcs;

® [I0/[B€ICHUE OOYy4aroIIMXCs Ha JOCTYIHOM M HHUX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTeMaTUKd M OKpPYKAIOLIEro MHpa, MOHUMAHMIO MaTeMaTHUKHM KaK 4YacTH oOmeld KyiabTypsl
4eJI0BEUECTBA;

® pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEHN 00ydaroluxcs, Mo3HaBaTEIbHON
aKTUBHOCTH, HCCJIEIOBATEIbCKUX YMEHUH, KPUTHUUYHOCTH MBILIUICHUS, HMHTEpeca K H3YYEHUIO
MaTEMAaTUKU;

e (hopMupoBaHHE (PYHKIIMOHAIBHOW MaTeMaTHMYeCKOW TI'PaMOTHOCTH: YMEHMs Ppaclo3HaBaTh
MaTeMaTUYECKUEe acCleKThl B PEANbHBIX >KM3HEHHBIX CUTyalUsX U MPHU HU3YYEHUH JPYTUX Y4eOHBIX
IIPEJMETOB, TPOSIBICHUS 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (OpMYIHMpOBAaTH HUX Ha s3bIKE
MaTeMaTUKd U CO3[aBaTh MaTeMaTU4YeCKUE MOJEIH, NPUMEHATbh OCBOEHHBI MaTeMaTHYECKUH
anmapar Juid pelleHHs MPaKTUKO-OPUEHTHPOBAaHHBIX 3a/ady, HHTEPHIPETHpPOBaTh U OLIEHUBATh
IIOJTy4EHHBIE PE3YIIbTaThI.

OCHOBHBIE JIMHMM COJAEp)KaHUS Kypca MaTeMaTUKu YriayOonéHHoro ypoBHsA: «Yucna wu
BBIUUCIIEHUS», «Anredpa» («Anredpanueckue BbIpaXXEeHUs», «YpaBHEHHs U HepaBeHCTBa»), «Hauana
MaTeMaTU4eCcKoro aHanusa», «I'eomerpus» («I'eomerpuueckue GUrypsl U ux cBoicTBa», «M3mepenue
reOMETPUYECKUX BEIHYMH»), «BepodTHocTs M cTatucTuKa». JlaHHBIE JMHMM pa3BUBAIOTCS
napajiesIbHO, KaXkJasi B COOTBETCTBUM C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHMO OJIHA OT
Ipyroi, a B TECHOM KOHTaKkTe U B3auMoieWcTBUH. Kpome 3Toro, ux oObEIUHSET JOruyeckas
COCTaBIIIONIAs, TPAJAUMLMOHHO IpHUCYyLlas MaTeMaTHKe M IPOHU3BIBAIOIIAs BCE MaTeMaTHUYECKHUe
Kypcsl U conepxatenbHble JuHUM. CdhopmynupoBanHoe B DenepaibHOM TrocyIapCcTBEHHOM
00pa30BaTeIbHOM CTaHJAapTe CpeaHero obuero oOpa3oBaHUs TpeOOBaHHE «YMEHHME ONEpUPOBAThH
NOHATUSAMM: OIIpEJesiCHHe, AaKCHOMa, TeOpeMa, CJIEICTBHE, CBOMCTBO, IPHU3HAK, I0Ka3aTeIbCTBO,
paBHOCWIbHBIE  (OPMYIUPOBKHM; yMeHHEe (HOpPMyIUpoBaTh OOpaTHOE U  MPOTHBOIOJIOKHOE
YTIBEpXKACHUE, IPUBOAUTH NPUMEPbl M KOHTPIPUMEPHI, HCIOIB30BAaTh METOJ MaTeMaTH4ECKON
WHIYKLIAW; TPOBOJUTH JTOKA3aTENIbHBIE PACCYXKICHMS IPU PELICHUH 3a]ad, OLIEHWBATH JIOIMYECKYIO
MIPABUIBHOCTh PACCY)KJEHHI» OTHOCHTCS KO BCEM KypcaM, a (JOpMUpPOBAHME JIOTMUECKHX YMEHUH
pacripeiesisieTcst o BceM rojiaM oOy4eHHs Ha YpOBHE cpeJlHero oo1iero oopa3oBaHusi.

MECTO YYEBHOI'O IIPEIMETA «<MATEMATHUKA» B YYEBHOM IIJIAHE

B cootBercTBHM ¢ DenepanbHBIM rOCY1apCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHETO
oOmiero o0Opa3oBaHUS MaTeMaTHKa SBJISETCS O0s3aTeNbHBIM MPEIMETOM Ha JaHHOM YpOBHE
oOpa3zoBanus. Hactosmieit paboueil mporpammoii npeaycMarpuBaeTcsi U3ydeHue ydyeOHOTo mpeaMeTa
«MareMaTuka» B paMKax TpEX y4eOHBIX KypcoB: «Airedpa W Hayalla MaTeMaTUYeCKOI'O aHaIH3ay,
«['eomerpus», «BepoaTHOCTh U cTaTuCcTUKa». DOPMUPOBAHUE JTOTMUECKUX YMEHUHN OCYIIECTBIISETCS
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Ha [IPOTSKEHUU BCETO KypcCa, a AJIEMEHTHI JIOTUKH BKJIIOYAIOTCS B COJIEP’KaHNE BCEX Ha3BAHHBIX BHIIIE
KYpCOB.

B YyeOHOM miaHe Ha M3ydyeHHE MaTEMATHKH Ha YTIyOJEHHOM ypOBHE OTBOIUTCA 346 yueOHBIX
Jaca, B TOM yHuciie 8 4acoB OTBOJMTCS Ha MPOMEKYTOUHYIO aTTECTAIIHIO.

Temaruueckoe MIaHUPOBAaHUE YYEOHBIX KYpCOB M PEKOMEHAyeMOE paclpeieieHrue y4yeOHOTo
BpEMEHU ISl M3Yy4YEHMs] OTHEJIbHBIX TEM, IMPEIIOKEHHbIE B HACTOALIEH MporpamMme, Hauo
paccMaTrpuBaTh Kak [PUMEpPHBIE OPHEHTUPBl B IOMOIb COCTABUTENIO aBTOPCKON paboueit
nporpamMmel. ABTOp paboueil mporpaMmbl BIpaBe YBEIMYUTh WM YMEHBIIUThH MPEIOKEHHOE YHCIIO
y4eOHBIX YacOB Ha TeMy, 4TOOBI yrIIyOUTHCS B TEMAaTHKY, 3aMHTEPECOBABUIYIO OOYJarOIIUXCS, U
HaIpaBUTh YCUINS Ha MPEOJOJIEHUE 3aTpyAHEHUN. JloMycTUMO Takke JIOKalIbHOE IepepacupeieIeHIe
U IIEPECTAaHOBKA AJIEMEHTOB COJAEpKaHUS Kypca.

KonnuectBo mpoBepoyHBIX pabOT (TEMaTHUECKUH M WUTOTOBBIM KOHTPOJb KAadeCTBA YCBOCHHS
y4eOHOTO0 MaTepHalia) U WX THN (CaMOCTOSTEIbHBIE M KOHTPOJBHBIE paOOThI, TECThI) OCTAIOTCS Ha
YCMOTPEHHUE YUUTEIS.

NVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O TIPEAMETA
«MATEMATHUKA»
OcBoenne ydaeOHOTO TIpeamera «MaTteMaTHKay JOJDKHO 00ecreunBaTh JOCTIKEHHE Ha YPOBHE
cpemHero oOmero oO0pa3oBaHHS CIEAYIONIMX JHUYHOCTHBIX, METalpeIMETHBIX H IPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

JIHYHOCTHBIE PE3YJIbTATHI

JIMIHOCTHBIE pe3yabTaThl OCBOCHHUS IPOTpaMMBI  ydeOHOro mpeamera «MareMaThukay
XapaKTepU3yIOTCS:

['paxx1aHCKO€ BOCIIUTAHHUE:

c(OpMHUPOBAHHOCTHIO IPAKIAHCKOM MO3ULIUN 00Y4aIOIIErocst Kak aKTUBHOTO M OTBETCTBEHHOTO
YJieHa POCCHMCKOro OOIIecTBa, MPEACTAaBIEHUEM O MaTeMaTHYECKUX OCHOBaX (YHKIIMOHHWPOBAHUS
pPa3IUYHBIX CTPYKTYpP, SBJICHHH, MPOIEAYpP TPaXTAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W TIp.),
YMEHHEM B3aMMOJCHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHHM C UX (QYHKIHUSIMH U
Ha3HAYCHUEM.

[laTproTHyeckoe BOCOUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUMCKON Tpa’kJaHCKOM HACHTUYHOCTH, YBAXKEHUS K IPOLUIOMY H
HACTOSIIIEMY POCCUHCKONW MaTeMaTHWKH, HEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSM POCCHMCKHUX
MaTEeMaTHUKOB U POCCUICKON MaTeMaTHYeCcKOM IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B IPYTHX
HayKaX, TEXHOJIOTHSIX, cepax SIKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

OCO3HAHHMEM  JyXOBHBIX  IIEHHOCTEH  POCCHUHCKOro  Hapoaa;  chOPMUPOBAHHOCTHIO
HPABCTBEHHOT'O CO3HAHMS, ATHUYECKOTO TIOBEICHMS, CBA3AHHOTO C MPAKTHUYECKUM NPUMEHEHUEM
JNOCTHKEHUM HAyKd U JAEATEIbHOCTBbIO YYEHOrO; OCO3HAHMEM JIMYHOTO BKIaJa B IOCTPOCHUE
YCTOWYMBOTO OYyIYyIIEro.

DCTEeTU4eCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIIEHHEM K MUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEpPHOCTEH,
00BEKTOB, 3aJay, pEIICHUN, pacCYKIEHUI; BOCIHPUUMYUBOCTHI0 K MAaTEMaTHYECKHM acleKTam
Pa3IUYHBIX BUJIOB HCKYCCTBA.

duznyeckoe BOCOUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHSI IPUMEHITh MaTeMAaTUYECKUE 3HAHMS B MHTEpPECaX 3J0POBOTO H
0e30macHOTO 00pasa KH3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (370pPOBOE MHUTAHUE,
cOamaHCHpPOBaHHBIN PEXKHUM 3aHATHI M OTAbIXA, peryispHas (u3nuecKas aKTUBHOCTB); (pU3MUeCKOro
COBEPIIICHCTBOBAHUS MIPH 3aHATHUSIX CIIOPTHBHO-03/I0POBUTEILHON JIEATENBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPY/Y, OCO3HAHHEM IIECHHOCTH TPYAOIIOOUS; MHTEPECOM K pa3IuYHbIM chepam
npodeccuoHaAbHON /eATEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKONM M €€ MPUIOKEHHUSIMH, YMEHHEM
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COBEpIIaTh OCO3HAHHBIA BBIOOp Oymymied mpodeccuu U peann30BBHIBATH COOCTBEHHBIC KM3HCHHBIE
IJTAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHUIO U caMOOOPa30BaHHIO Ha
MPOTSHKEHUU BCEH JKM3HU; TOTOBHOCTHIO K aKTHMBHOMY YYacCTHIO B PEIICHUU MPAKTHUUYECKUX 3a1ad
MaTeMaTH4eCKOW HAIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

C(OPMHUPOBAHHOCTHIO  JKOJOTMYECKOW  KYJIBTYPbl, TOHHMMAHUEM BIASHHUS COIUAIBHO-
SKOHOMHYECKHUX TIPOIECCOB HA COCTOSHHUE NPHUPOJHON H COIHUAIBHOH CpPEIbl, OCO3HAHHEM
TJI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOoOJIeM; OpUCHTAIMEH HAa MPUMEHCHHE MaTeMaTHYCCKHX
3HAHWI JIJIS1 PEIICHUS 3a7a4d B 00JaCTH OKpPY)KaIOIMIEH Cpebl, TUTAHUPOBAHMSI TIOCTYITKOB M OIEHKU HX
BO3MOXHBIX IMOCJICJICTBUH JJIs1 OKPYKAIOIIEH CPEeIbl.

LleHHOCTH HAyYHOTO TIO3HAHHUS:

c(hOPMHUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH ¥ OOIIECTBEHHOW MPAKTUKH, TOHUMAHUEM MaTeMaTHYeCKOW HayKW Kak cepbl YeToBEUeCKOU
JESITEILHOCTH, ATAMOB €€ Pa3BUTHUSI M 3HAYMMOCTH JUISl PA3BUTHS ITUBWIIH3AINH, OBJIAICHUEM SI3BIKOM
MaTeMaTUKA ¥ MaTEeMaTHYeCKOH KyIbTYpOd Kak CpeJCTBOM TIO3HAHHUS MHUPA; TOTOBHOCTHIO
OCYIIECTBIISTh IPOSKTHYIO H HCCIIEIOBATEIBCKYIO NCSITEIbHOCTh HHIUBUYAIBHO U B TPYIITIE.

METAIIPE/IMETHBIE PE3YJIbTAThHI

MerTanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS MPOTPaMMBI y4eOHOTO mpeaMmeTa «MareMaThukay
XapaKTEPU3YIOTCS OBIIAJICHUEM VHUBEPCATbHLIMU HO3ZHABAMETbHBIMU OClICIBUAMY, YHUBEPCANbHIMU
KOMMYHUKAMUBHBIMU OeLiCTN8UAMU, YHUBEPCAIbHbIMU PEYIAMUSHBIMU OCliCIEUAMU.

1) Vuusepcanrvnvie nosnasamenwvhvle Oeticmeus, obecneuusarom @Gopmuposanue 0a306bix
KOZHUMUBHBIX npoyeccoé obyuarowuxcs (0ceoenue Memoooe NO3HAHUSL OKPYICAIOWE20 Mupd,
nPUMEHeHUe I02UYEeCKUX, UCCIe008AMeNbCKUX ONepayull, yMeHuil pabomams ¢ ungopmayuei).

ba3zoBble lornueckue AecTBUs:

® BBLISBIISITH M XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN MaTEeMaTHYECKUX 0OBEKTOB, MOHATHUH,
OTHOIIEHUH MEXAy TMOHATUSAMU; (OPMYyIUpOBaTh OIpeNeieHHs] MOHSATHH;, YCTaHaBIMBATH
CYIIECTBEHHBIH MpHU3HAK KiacCU(UKALMK, OCHOBaHUS Ui OOOOIIEHHS UM CpaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

® BOCIPUHUMATH, (OpPMYIHpPOBaTH U MPeoOpa30BBIBATH CYXKJACHUSA: YTBEPAUTEIbHBIE WU
oTpulaTeNIbHbIe, €AMHUYHbIC, YACTHBIE U OOIIUE; YCIOBHEIE;

® BBLIABJISATH MaTeMaTHYeCKHe 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpeuHs B ¢akrax,
JAHHBIX, HAOTIOACHUSIX U YTBEPKACHUAX; MpeAsiaraTb KpUTEPUU 7S BBISBICHHUS 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

e JlenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKU, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKITIOUYEeHUH, yMO3aKIIOUEHHUH 10 aHAJIOTUH;

® T[POBOJUTH CAMOCTOSITENILHO J0KAa3aTeIbCTBA MaTEeMaTHUYECKUX yTBEPKACHUU (MIpsMbIE U OT
MIPOTUBHOTO), BBICTpaNBaTh apryMEHTAIUIO, MPUBOAUTH MPUMEPBl U KOHTPIPUMEPHI; 000CHOBHIBAThH
COOCTBEHHBIE CYXICHHS U BHIBOIbL;

e BbHIOMpaTh CHOCOO pelieHus y4eOHON 3a1a4yn (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PELICHMUS,
BBIOMpATh HanboJIee MOIXOSIMINUN ¢ YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

bazoBble uccrnenoBarensckre AeMCTBUS:

® WCIIOJIb30BAaTh BOIMPOCHI KaK HCCIENOBATEIbCKUM WHCTPYMEHT MO3HaHHS; (HOPMYIHPOBATH
BOMPOCHI, (PUKCHUPYIOLME TPOTUBOpEUHE, NpoOIeMy, yCTaHAaBIMBaTh MCKOMOE U JIaHHOE,
(dbopMHUpOBaTh TUTIOTE3Y, APTYMEHTHUPOBAThH CBOIO MO3UIINIO0, MHEHHE;

® MPOBOJUTH  CAMOCTOSITENIFHO  CIUIAHUPOBAHHBIM  OKCIIEPUMEHT,  HCCIEJAOBaHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTudeckoro oO0BEeKTa, SBICHHS, TMPOIIECCa, BBISBICHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMU, SIBJICHUSIMH, TTPOIIECCAMU;

® CaMOCTOATENHHO (GOPMYITHPOBATH OOOOIICHHS W BBIBOABI MO pe3ylbTaTaM IPOBEIESHHOTO
HaOIOJICHUS, WCCIEOBAHUS, OIICHUBATh JIOCTOBEPHOCTh IOJYUYEHHBIX PE3yNIbTAaTOB, BHIBOJIOB U
0000IIIEHHI;




® [IPOTHO3UPOBATHh BO3MOYKHOE Pa3BUTHE IPOIIECCA, a TAKIKE BBIIBUIaTh MPEINOJIOKCHUS O €T0
Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pabora ¢ nHpopmanmeii:

® BBIABIATH JePUIUTH MHPOPMAIIMU, JaHHBIX, HEOOXOJUMBIX JUIsI OTBETa HA BOINPOC M JUIS
pelICHHS 3a/1a4H;

e BpIOMpaTh  WHPOPMALMIO W3  HMCTOYHHKOB  pa3IUYHBIX  THIIOB, AaHAJU3UPOBATh,
CHCTEMaTH3UPOBATh U HHTEPIIPETUPOBATH HHMOPMAIIUIO PA3IMIHBIX BUIAOB U (POPM IPEACTABICHHUS;

® CTPYKTYpHUPOBaTh MH()OPMAIIUIO, MPEACTABIATL €€ B Pa3IUYHBIX (OpMax, WLTIOCTPUPOBATH
rpaduyuecKy;

e OIICHUBATh HAAEKHOCTH HHYOPMAIMH 110 CAMOCTOSATEILHO CHOPMYTUPOBAHHBIM KPUTCPHUSIM.

2) Vnueepcanvhvlie KOMMYHUKamueHvle Oelicmeusi, 0becnedusaom c@opMupoSaHHOCHb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

ObuieHue:

® BOCIIPHHMMATE W (OPMYIUPOBATh CYXKJICHHS B COOTBETCTBHH C YCIOBHUSMU W IEISIMH
OOIIeHMS; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOKO TOYKY 3PEHHS B YCTHBIX M NMUCHMEHHBIX TEKCTAaX,
JaBaTh TIOSICHEHUS TI0 X0y PEIICHUS 33]1a9i, KOMMEHTHPOBATH IMTOJTYICHHBIN pe3ylIbTaT;

e B X0Jic OOCYKICHHS 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYKIAaeMOW TEMbI, MPOOIEMBI,
penraeMoi 3a7add, BBICKA3bIBATH WJCH, HAICJICHHBIC HA IOMCK PEIICHUS; COIOCTABISATH CBOH
CYXJCHHUS C CYXICHHSIMH JPYTUX YYaCTHHKOB JHajiora, OOHAPYKHBATh pa3jMude H CXOJICTBO
MTO3UITNI; B KOPPEKTHOU hopme hopMyITMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;

® IIPEJICTABIATh PE3yJAbTAaThl PEHMICHUS 3aJa4yd, OKCIEPUMEHTA, WCCIICJOBAHHS, IIPOCKTa;
CaMOCTOSITEIIEHO BBIOMpATh (hopMaT BBICTYIUICHHS C YY4E€TOM 3ajad IMPE3CHTAIMH M O0COOCHHOCTEH
ayJIUTOPHH.

CoTpyTHUYECTBO:

® NIOHWMaTh W HCIOJb30BATh MPEHMYIIECTBA KOMAHTHOW M WHIUBUAYaIbHOW pabOTHI IpH
peleHny y4eOHbIX 3a[a4; MPHHUMATh 1Ie7Thb COBMECTHOW JCATEIBHOCTH, TUIAHUPOBATh OPraHU3aIUI0
COBMECTHOHM PabOTHI, pacHpeAessaTh BHIbI paboT, JOTOBapUBATHCS, 00CYKAATh MPOIECC U Pe3yiabTaT
paboThl; 00001aTh MHEHUST HECKOJBKHX JTFOJICH;

® y4acTBOBaTh B TPYMIOBBIX (opMax padboThl (0OCYKIeHHs, 0OOMEH MHEHHSIMH, «MO3TOBBIE
IITYPMBI» ¥ T.IL.); BBIIMOJHATH CBOIO YacTh Pa0dOThl U KOOPIUHHPOBATH CBOM JCUCTBUS C IPYTUMHU
YJieHAMH KOMAaHJbl, OIEHHBATh KAa4yeCTBO CBOEro BKJIaJa B OONIMIA MPOIYKT MO KPUTEPUSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

3) Vuueepcanvnoie pezynamuenvie Oeticmeusi, 0becneyusaiom @Gopmuposanue CMmulCI08bIX
YCMAHOBOK U HCUSHEHHBIX HABLIKOG NTUYHOCTU.

Camoopranuszanus:

® COCTaBIIATH IUJIaH, aJTOPUTM pEIIeHUs 3aJaud, BBIOMpPATh CHOCOO pelieHus ¢ Y4ETOM
UMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpPOBaTh M KOPPEKTUPOBATH
BapUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(OpMAITIH.

CaMOKOHTPOJIb:

e BIAJETh HABBIKAMHU MO3HABATEIBHOW pedreKcuy Kak OCO3HAHMs COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX TPOIECCOB, MX PE3YAbTAaTOB; BIAJETh CIOCOOAMU CAMOIMPOBEPKH, CAMOKOHTPOJIS
IpoLEecca U pe3yJIbTaTa PelIeHUs MaTEMAaTUUECKOMN 3a/1a4H;

® NIPEABUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HUKHYTH IIPU PELIEHUM 3a7a4yd, BHOCHUTH
KOPPEKTUBBI B JIESTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, ITAHHBIX, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

® OIICHMBATh COOTBETCTBHE pE3yabTaTa IEIM U YCIOBUSM, OOBSCHATh MPUYUHBI JTOCTIKEHUS
WJIM HEJOCTIDKEHHUS Pe3ylbTaTOB JAESTEIbHOCTH, HAXOIUTh OIMIMOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY
OIIBITY.




IIPE/IMETHBIE PE3YJ/IbTATbI

[IpenmeTHbie pe3yabTaThl OCBOCHHMS pabodell mporpaMMbl MO MaTeMaTHKE IPEICTAaBICHBI B
paMKax OTAETBHBIX KYpPCOB B COOTBETCTBYIOIIMX pa3zenax Hactosen [IporpaMmel.

Pabouas npozpamma yuedbnozo Kypca «Anzebpa u nauana mamemamuiecko2o aHAIUIAY .
Ilenu uzyuenusn yuedbnozo Kypca

Kypc «Anrebpa u Hadajga MaTeMaTHYECKOTO aHAIHM3a» SBJISCTCS OJHUM U3 HanOoJiee 3HAYMMBIX
B IpOrpamMme, TOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeYMBAET WHCTPYMEHTAJIBHYIO 0a3zy s
M3yYeHHs] BCEX ECTECTBEHHOHAYYHBIX KYpPCOB, a C JAPYrod CTOPOHBI, (OPMHUPYET JOTHYECKOEe M
abCTpaKTHOE MBINIUICHUE OOyJaIONIUXCsS HA YPOBHE, HEOOXOIMMOM JUIsl OCBOCHHUS WH(POPMATHUKH,
OOIIEeCTBO3HAHUS, HMCTOPHH, CIOBECHOCTH U JPYrUX ITUCHUIUIMH. B paMkax paHHOTO Kypca
oOyyJaromuecsi OBJIQJCBAIOT YHHBEPCAIBHBIM SI3BIKOM COBPEMEHHOW HAayKH, KOTOpas (GpopMyaupyer
CBOM JIOCTIIKEHHS B MAaTEMaTHUECKOH (hopMe.

Kypc anreOpbl M Havanm MaTeMaTHYeCKOTO aHAIM3a 3aKJaJIbIBAa€T OCHOBY JUIS YCIICHIHOTO
OBJIQJICHUS] 3aKOHAMU (DU3WKH, XHMHH, OWOJIOTHH, MOHWUMAHHS OCHOBHBIX TEHICHIUN pa3BUTHUS
HSKOHOMHUKH W OOIIECTBEHHOW KHM3HM, TO3BOJIIET OPHEHTHPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U
KOMIBIOTEPHBIX TEXHOJIOTHX, YBEPEHHO HCIIONB30BaTh WX JUIS AajbHeWmiero oOpa3oBaHUS U B
MOBCETHEBHON JKM3HU. B TOoXe Bpemsi oBianeHHe aOCTPaKTHBIMH ¥ JIOTHYECKH CTPOTHMH
KOHCTPYKIMSIMH ~ aireOpel W MaTeMaTHYeCKOro  aHalW3a pa3BUBaeT YMEHHE  HAXOJUTh
3aKOHOMEPHOCTH, 00OOCHOBBIBATh MCTHHHOCTb, JOKa3bIBaTh YTBEP)KICHUS C TOMOIIBI0 MHIYKIHUA U
paccykaatb JIeTyKTHBHO, HCIOJB30BaTh 00O0OIIEHHE ¥ KOHKPETH3aIMio, a0CTparupoBaHUE W
aHaJIOTHIO0, POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xonme wm3yuenus kypca «AnreOpa M Hauyajga MaTeMaTUYECKOro aHalu3a» oOydaroliuecs
MOJIy4al0T HOBBIA  OMBIT  pEIIeHUS TPUKIAAHBIX  3a]ad, CaMOCTOSATENBHOTO  IMOCTPOCHUS
MaTeMaTHYeCKUX MOJIENIeN pealbHbIX CUTYallMil, HHTepIPeTalluy MOJYYSHHBIX PEeUICHUI, 3HAKOMATCS
C IpUMepaMHl MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MpHUpoJie, HAyKe U UCKYCCTBE, C BBIIAIOIIMMHUCS
MaTeMaTHYEeCKUMH OTKPBITUSIMU M UX aBTOpaMH.

Kypc ob6nagaer 3HAUMTENbHBIM BOCHHMTATEIbHBIM MOTEHIMANIOM, KOTOPBIA pealn3yeTcsl Kak
yepe3 yueOHbIN MaTepua, CoCOOCTBYIONMIMKN (HOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U Yepe3
cnenuuKy yd4eOHOU MeATelnbHOCTH, TpeOyrollel MNpoJ0JDKUTEIbHON KOHLIEHTpAllud BHHUMAaHUS,
CaMOCTOSITEJIBHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJYYECHHBIN pe3yabTarT.

B ocHoBe Mmertonukum oO0ydyeHus anredpe M HadajgaM MaTeMaTH4YeCKOro aHaiu3a JIeKUT
JeSITeNIbHOCTHBIN MPUHIUI 00y4YeHHUS.

B crpykrype Kkypca «Anrebpa M Hayajla MaTeMaTHYECKOrO aHAJINW3a» MOXHO BBIJCIUTh
CIIeyIOIINe COoIepKaTeIbHO-MeToinYeckue JIMHUM: «Hucna u Beraucinenusy, « OyHkuuu u rpa@uxmy,
«YpaBHeHUS U HepaBeHCTBa», «Hauana maremarunyeckoro anammza», «MHOXkecTBa U JIOTHKa». Bce
OCHOBHBIE COJIEPKATEIbHO-METOAMUECKUE JTMHIH U3y4atoTCsl Ha MPOTSHKEHUU 00yueHUs, eCTECTBEHHO
JOTIONHSSL JIpYT Jpyra M IOCTENIEHHO HACHINAACh HOBBIMM TE€MaMHU W pazaenamMu. MOKHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIA KypC SBJIAETCS MHTETPATUBHBIM, MMOCKOJIBbKY OOBEAUHSET B ceOe
COJIep’)KaHHWE HECKOJIbKMX MaTeMaTUYeCKUX ITUCHUIUIMH, TakuX Kak anrebpa, TPUTOHOMETpHS,
MaTeMaTUYeCKUil aHalu3, TEOpUS MHOXKECTB, MaTeMmaruueckas joruka u ap. Ilo mepe Toro kak
oOyuaroluecss OBIaJeBalOT Bc€ Oosiee IMIUPOKUM MaTeMaTHYEeCKUM  amnmapaTtoM, Yy HHX
MoCJeIoBaTeIbHO (OPMHUPYETCS U COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MAaTEeMaTUYECKYI0 MOJEIb
pealbHOM CHUTyallud, TPUMEHATb 3HAHWA, TOJy4YE€HHbIE MPH H3YYEHUH Kypca, I PEIICHUS
CaMOCTOSITENIbHO C(HOPMYTUPOBAHHON MaTeMaTHMYECKOM 3aqaud, a 3aTeM HHTEPIpeTUPOBaTh CBOMU
OTBET.

CopepxarenpHo-MeTOAMYECKass JTUHUS «Yucna W BBIYMCICHUS 3aBepiiaer (opMUpOBaHUE
HABBIKOB HCIIOJIb30BaHUs JIEHCTBUTENbHBIX Yucel. Ocoboe BHHUMaHue ypaensercs (popMHUpOBaHUIO
HABBIKOB PAIMOHANBHBIX BBIYMCICHUH, BKIIOYAIONMX B CEOS HCIOJIB30BAHHUE DPA3IHUHBIX (OpM
3aMuCcH 4YHUCla, YMEHHE JeNaTh MPHUKUAKY, BBIIOIHATh MPUONMKEHHBIE BBIUYUCICHUS, OILICHUBATH
YHCIIOBBIE BBIPAKEHHS, pabOTaTh C MaTEeMaTHYECKMUMU KOHCTAaHTAMHU. 3HAKOMBIE OO0YYaromuMCs
MHO)XECTBA HATypalbHBIX, IIENbIX, PAIHOHATBHBIX W JEHCTBUTENBHBIX UHCEN JOTOJHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCeN. B KaXJI0M M3 3TUX MHOXECTB pPAacCCMaTPUBAIOTCS CBOWCTBEHHbIE
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eMy creruQHuyuecKre 3aa4i U OTepalyu: JIeJIeHUE HAIeN0, ONEPUPOBAHIE OCTATKAMU Ha MHOKECTBE
LENbIX YHUCeNl; 0coOble CBOWCTBA pAalMOHAIBHBIX M HPPALMOHAIBHBIX YHCENT, apu(METHUECKUE
onepanuu, a TaKKe M3BJICUYEHUE KOPHS HAaTypalbHOM CTENEHM HA MHOXKECTBE KOMIUIEKCHBIX YMCEI.
bnarogaps mnocienoBaTeNbHOMY pPACIIMPEHHUIO Kpyra MCIOJIb3YEMbIX YHCEI U 3HAKOMCTBY C
BO3MOJKHOCTSIMH HMX TPUMEHEHHUS IS PELICHUs Pa3IHyYHBIX 33734 (OpPMHUPYETCS IMPEICTaBICHHE O
€IMHCTBE MaTEMaTHUKU KaK HaykKu U €€ poJIM B IOCTPOECHUU MOJENIEH pPEaJbHOr0 MHpPA; LIUPOKO
HCIO0JIb3YIOTCSL 00001IeHNE U KOHKPETH3alusl.

JIlunus «YpaBHEHHUS U HEPABEHCTBA» PEATU3YETCs Ha MPOTSHKEHUU BCEr0 00ydeHUsl, OCKOJIbKY
B KaxJoM paszene lIporpammbl mperycMOTPEHO pElIeHHE COOTBETCTBYIOLIUX 3ajady. B pesynbraTe
oOyyJaromuecsi OBJIAJCBAIOT PA3IUYHBIMA METOJAaMHU PEIICHUS PAMOHAIBHBIX, HPPAMHOHAIBHBIX,
[I0Ka3aTeIbHbIX, JOrapu(PMUUECKUX U TPUTOHOMETPUYECKUX YypaBHEHUH, HEPaBEHCTB U CHCTEM, a
TaKkKe 3a7ad, cojepxkalmux mnapaMmerpbl. llodydyeHHble yMEHMsSI UIMPOKO HCIOJIB3YIOTCA MpU
UCCIIEIOBAaHUU (PYHKIUH C MOMOILIBIO NMPOU3BOJHOM, MPHU PEIIEHUU MPUKIAAHBIX 3a/1ad U 3a]ad Ha
Hax0XJeHWEe HauOOJbIIMX M HAUMEHbIIMUX 3HaYeHuH (yHkiuu. JlaHHas cojeprkaTelbHas JIMHUS
BKJIIOUYAET B ce0sl Takke (popMUpOBaHUE YMEHUI BBIMOIHATH pacy€Thl 0 (hopmMyiiaM, peoOdpa3oBaHus
palOHAIbHBIX, HPPALUOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHHUH, a TaKkKe BbIPaXKEHUH,
coJiepKalluX CTeNeHu U jJorapudmel. biaronaps nsydenuro anredpanueckoro MaTepuasia MpoOUCXoauT
JalbHENIee pa3BUTHE aJTOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUIEHUS YyYalluxcs, (OpMUPYIOTCS
HaBBIKM JIEAYKTHUBHBIX pacCyXJeHuH, paboTbl € CHUMBOJIbHBIMH GopMaMu, NpPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHMOCTE B BHUJIE pPABEHCTB W HepaBeHCTB. AnreOpa mpexajaraer
3¢ deKTUBHBIE MHCTPYMEHTHI JJISl PEIICHUs MPAKTUYECKUX M €CTECTBEHHOHAYUYHBIX 3a/1a4, HarJsgHO
JEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenbHo-MeToAnYeCKask TUHUS « DYHKIIUU U TpaQUKU» TECHO MEPETIETaeTCsl C IPYruMHu
JUHUSAMHU Kypca, TOCKOJIBKY B KAKOM-TO CMBICJIE 3aa€T MOCIEN0BATEIbHOCTh U3YUYEHHUsI MaTepHaa.
N3yuenne cremeHHOU, MOKa3aTeNbHOMW, JOTapU(PMUYCCKON M TPUTOHOMETPHYECKHX (YHKIHHA, UX
CBOMCTB M rpa)uKOB, UCTIONIB30BaHNE (DYHKIMN Ul pelIeHHs 3a/1a4 U3 JPYruX y4eOHbIX IPEIMETOB U
peanbHON J)KU3HU TECHO CBSI3aHO KaK C MaTeMaTW4EeCKUM aHAJIU30M, TaK M C pelIeHHEM YPaBHEHUH U
HepaBeHCTB. Ilpm 3TOM OoOjblIOE BHUMaHUE yaenseTcss (GOPMUPOBAHMIO YMEHHsI BbIpaXkaTh
(dopMynaMu 3aBHCHMOCTH MEXIYy pa3lIMYHBIMU BEJIMYMHAMH, MCCIENOBATH IOJYYEHHbIE (DYHKIMH,
CTpOUTh MX rpaduku. Martepuasn 3TOi colepxareinbHON JMHMM HALENEH Ha pa3BUTHE YMEHHH U
HaBBIKOB, I03BOJIAIOLIMX BBIpAXaTh 3aBUCUMOCTH MEXKJY BEJIMYMHAMU B PAa3IM4HON (opme:
aHAJIMTUYECKOH, Tpaguueckod u  cinoBecHOM. Ero wum3ydeHue crnocoOCTBYyeT — Pa3BUTHIO
AITOPUTMUYECKOTO MBILUIEHUS, CIIOCOOHOCTH K OO0OOLIEHMIO M KOHKPETH3allMH, HCIIOJIb30BaHUIO
aHAJIOTUH.

CopnepxatenbHast JnHUS «Hauasa MaTeMarmyeckoro aHajiu3a» IO3BOJIET CYLIECTBEHHO
paclIMpUTh KPyr Kak MaTeMaTUYeCKUX, TaK U IPUKIAHBIX 3a/1a4, JOCTYIHBIX 00Y4aroUIMMCsl, TaK KaK
y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH I'pauKU CIOXKHBIX (DYHKLUH, ONPEAEIsATh UX HauOoJIbLINE
U HaUMEHbIIME 3HAYEHMsI, BBIUUCIATH IUIOMIATM (GUryp W OOBEMBI Ted, HaXOIUThb CKOPOCTH M
yCKOpeHus npoueccoB. JlaHHas cofepkaresibHas IMHUS OTKPHIBAET HOBbIE BO3MOXHOCTH IMOCTPOEHUS
MaTeMaTH4YEeCKUX MOJENEeH pealbHbIX CHUTYyalluil, IMO3BOJSET HAXOJUTh HaWIydllee pELIeHHE B
IPUKIAJHBIX, B TOM 4YHCJIE COLMAIbHO-KOHOMHYECKUX, 3a/Jadyax. 3HAKOMCTBO C OCHOBaMHU
MaTeMaTH4YeCKOTO aHalMu3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO, (HOPMAIBbHO-JIOTHYECKOTO U
KpPEaTUBHOT'O MBIIICHUS, (GOPMHUPOBAHUIO YMEHUH pacro3HaBaTh MPOSIBICHHS 3aKOHOB MaTeMaTHKH B
Hayke, TeXHUKe U HcKyccTBe. OOydaromuecs: y3HAlOT O BBIJAIOMIMXCS pe3ylbTaTaX, MMOJyYEHHbBIX B
X0JI€ Pa3BUTHSI MAaTEMAaTUKU KaK HayKH, U 00 X aBTOPaX.

ConepxaTenbHO-MeTOAMYECKast JTUHUS «MHOXECTBa M JIOTHKa» BKIIOYaeT B ceOs 3JIEeMEHTHI
TEOPUH MHOXKECTB M MaTeMaTH4YECKOM JIOTHUKH. TeOopeTMKO-MHOXKECTBEHHBIE IPEACTaBICHUS
NPOHU3BIBAIOT BECh KypC MaTeMaTHKH W TpeajaraloT HaumOojee YHUBEPCAIbHBIM  S3BIK,
OOBEeIMHSAIOMMNA BCE pa3leNbl MaTeMaTUKUM UM e€ TPWIOKEHUH, OHM CBS3BIBAIOT pPa3HbIE
MaTeMaTUYECKUE JUCLUIUIMHBI M HUX MNPUIOXKEHUS B eauHoe nenoe. [loaToMy Ba)XHO [arh
BO3MOYHOCTb IIKOJIbHUKY TOHMMATh TEOPETUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOM MaTEMaTUKHU U
HCII0JIb30BATh €r0 Ul BBIPAKEHUS CBOMX MbICIEH. J[pyruM BaKHBIM IPU3HAKOM MAaTEMAaTUKH Kak
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HayKH CJIeIyeT MPU3HATh CBOWCTBEHHYIO €i CTPOroCcTh OOOCHOBAHHM M CIIEIOBAHHE OINpPEICIEHHBIM
MpaBUjiaM TIOCTPOECHHUS JI0KA3aTEIbCTB. 3HAKOMCTBO C JJIEMEHTAMU MaTeMaTHYEeCKON JIOTHUKU
CIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUICHUS OOYYarOIIUXCs, TMO3BOJISET UM CTPOUTH CBOU
paccyXJIeHUs Ha OCHOBE JIOTHYECKUX MPaBUi, GOPMHUPYET HABBIKA KPUTHUECKOTO MBIIUICHHUS.

B kypce «Anrebpa u Hauaia MaTEeMAaTHYECKOTO AaHAM3a» MPHUCYTCTBYIOT OCHOBBI
MaTeMaTH4YeCKOTO MOJCIMPOBAHUS, KOTOPBIE MPU3BAHBI CIOCOOCTBOBATH (DOPMHUPOBAHUIO HABBIKOB
MOCTPOCHUSI MOJIETIEH pPEAIbHBIX CHUTYallMd, HCCIENOBAaHUS ITUX MOJIEJIEH C IMOMOUIBIO ammapara
anreOpsl ¥ MaTEeMATHYECKOTO aHAIM3a, MHTECPIPETAI[MN TOJYyICHHBIX Pe3y/IbTaTOB. Takue 3aJaHus
BIUIETEHBI B KaXAbld M3 pasnenoB IIporpammbl, MOCKOJIBKY BECh MaTepual Kypca MIHPOKO
WCIMOJIB3YETCS I PEUICHUs] NMPUKIAAHBIX 3a1ad. [Ipu peleHuu peanbHbIX MNPAKTAYECKUX 3ajad
yyauiecs: pa3BUBaIOT HAOIIOATEIbHOCTb, YMEHHE HAXOAUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIOJIb30BATh  AHAJIOTHIO, 0000IIaTh U  KOHKPETU3HpOBaTh IMpoOiieMy. JledATenbHOCTh 1O
(hOopMUPOBAHUIO HABBIKOB PEIICHMS TPUKIIAHBIX 33]1a4 OPraHU3yeTCsl B MPOIIECCE N3YUCHHS BCEX TEM
Kypca «AnreOpa ¥ Hayaaa MaTeMaTHYEeCKOrO aHaIN3ay.

Mecmo yuednozo Kypca 6 yueoHom niane

CornacHo ydeOHOMY IUIaHYy Ha WU3Y4YEHHE YIUIYOJIGHHOTO Kypca «AnreOpa W Hadana
MaTeMaTHYeCKOTO aHaJM3a», KOTOPBIA BKIIOYaeT B ceOs CIemylome OCHOBHBIC —pa3ieibl
comepxkanus: «Ywcna W BBIUMCIEHUS», «YpaBHEHHS W HEpaBeHCTBa», «DyHKIMM W rpaduxmy»,
«Hadana MmaTemaTndeckoro aHaimsa», «MHOKECTBA M JIOTHKa».

B VYyeOHoM muiaHe Ha u3ydyeHHE YriyOJIEHHOTO Kypca anreOpbl U Hadyajl MaTeMaTU4YecKOro
aHaJm3a OTBOAUTCS 156 ydeOHBIX Jaca.

Ilhanupyemoie npeomemmnoie pe3ynbmamsl 0C80eHUA PADOUEll NPOZPAMMBL KypCa

OcBoenmne y4yeOHOro Kypca «Airedpa W Hauyajga MaTeMaTHYECKOrO aHallM3a» Ha YpOBHE
cpenHero oOmiero o0pa3oBaHUsA JOJDKHO oOecrneuyMBaTh JOCTHXKEHUE CIEAYIOUUX MPeIMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB:
Yucia 1 BBIYUCICHUSA

e (CB0oOOIHO oOmepupoBaTh MOHATHSAMH: PALMOHAIBLHOE YHUCIIO, OECKOHEYHas MepHoaruYecKas
Ipo0Ob, MPOIEHTHI; UPPALUOHAIBHOE YMCIIO; MHOKECTBA PAlMOHAIBHBIX M JEHCTBUTEIbHBIX
Yycell; MOYJb JeMCTBUTEIHLHOTO YUCIIA.

e [Ipumensars IpoOM M MPOLEHTHI A PEUICHUS MPUKIAAHBIX 33/1ad U3 Pa3jMyHBIX OTpacien
3HAHUM U peaIbHOM KU3HH.

o [lpumensrs npubIMKEHHBIE BBIUMCICHUS, TpaBUIA OKPYIJICHUS, TNPUKUIAKY U OLEHKY
pe3ynbTaTa BIUMCICHUN.

e (CBOOOIHO omepupoBaTh TMOHITHEM: CTENEHb C LEeJbIM TOKa3aTeleM; HCIOJIb30BaTh
MOAXOAITYI0 (popMy 3amucu NEHCTBUTENBHBIX YHCEN AJS PEUIeHUS MPaKTUYECKUX 3a7ad U
MIpE/ICTaBJICHHUS TAHHBIX.

e (CB0OOJHO ONEPUPOBATH MOHATHEM: ApU(PMETHUECKUN KOPEHb HATYPAIbHOU CTEIICHH.

e (CB0OOJHO ONEPUPOBATH MOHITHEM: CTENIEHb C PAIIHOHATILHBIM MOKA3aTEIIEM.

e (CBOOOIHO oOmEpUPOBATH MOHATUSMH: JorapudmM dYHcla; AECATUYHBIE M HATypaJlbHbIE
JorapuMmsl.

e (CBOOOIHO oOmMEpUPOBATh MOHITHSIMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAaHT€HC YHCJIOBOTO
apryMeHTa.

e OmnepupoBaTh NOHATUSAMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YHUCIOBOTO apryMEHTA.

e (CB0OOJHO OMIEPUPOBATH MOHATUSAMU: HATYPAJIBHOE U I[EJI0€ YHCII0, MHOKECTBA HATYPabHBIX U
LETBIX YHUCEN; UCIOJIb30BaTh MpU3Haku aeaumocTH uensix uncen, HOJl u HOK nHarypanbHbIx
YyuCeN JUIs PellieHus 3a7a4, IPUMEHSATh aNropuT™ EBkiuna.

e (CB0OOOJIHO omepUpOBaTH MOHATHEM OCTaTKa MO MOJYJIO; 3aIUCHIBATh HATypalbHbIE YHCIa B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMAX CUMCIICHUS.
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CB0060IHO OTIEPUPOBATH MOHATUSMH: KOMILIEKCHOE YHCIIO U MHOKECTBO KOMIUIEKCHBIX YHCEIT;
MPECTAaBIATh KOMIUIEKCHBIE 4YHCIAa B aireOpanueckol M TPUTOHOMETPUYECKOH Qopme,
BBITIOJIHATE apu(METHUECKHIE OTIEpaIii ¢ HUMHU B N300paXkaTh Ha KOOPIUHATHON TIOCKOCTH.

YPaBHeHHH N HEPABCHCTBA

CB00OHO OTIEpUpPOBATh MOHATUSAMH: TOXKIECTBO, YpPaBHEHHE, HEPABEHCTBO, PAaBHOCHIIbHBIC
YPaBHEHUS U ypaBHEHUS-CIICACTBHS; pABHOCUIIbHbIE HEPABEHCTBA.

[IpumeHsATh pas3iuyHblE METOJbl PELIEHUS PALUOHAIBHBIX M JIPOOHO-pallMOHAIBHBIX
YPaBHEHUI; IPUMEHSTh METOJl UHTEPBAJIOB JIJIsl PEIIEHHsI HEPaBEHCTB.

CB00OHO OMEpPUPOBATH TOHSATHAMH: MHOTOWIEH OT OJHOM IEepPeMEHHOH; MHOTOWIEH C
HenbIMU KO3 (UIMEeHTaMi, KOpHHM MHOTOUIEHa; MPUMEHSTh JEJeHHE MHOIOWwIeHa Ha
MHOTOJIEH C OCTaTKoM, Teopemy be3y u Teopemy Buera nns pemienus 3aaay.

CB00OIHO OTnEepHpOBaTh MOHIATUSAMM: CHCTEMA JINHEHHBIX YpaBHEHUH, MaTpULa, ONPEIETUTENb
MaTPHUIBI 2 X 2 U €r0 TeOMETPUIECKUN CMBICT; UCIIOIB30BaTh CBOWCTBA OTPENEIUTENS 2 X 2
JUIS BBIYUCIICHUS €T0 3HAYEHMsI, TPUMEHATh ONPEAEIUTENH JUIsl PEIICHNUs CUCTEMbI JINHEHHBIX
YpaBHEHUI; MOJIEIMPOBATh PeasIbHbIE CUTYaIlMH C MOMOIIbIO CUCTEMBI JIMHEWHBIX YpaBHEHUH,
HCCIEeIOBaTh  IMOCTPOCHHbIE  MOJENM C  TOMOINBI0  MaTpUll M ONpeIeNuTeNeH,
UHTEPIPETUPOBATH MOJTYYECHHBIN pe3ylbTar.

Hcnonb3oBaTh cBOMCTBA IEHCTBUIN C KOPHAMU AJ1s MpeoOpa3oBaHUs BhIPAKEHUM.

BoinonHATe npeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COJEPKAIINX CTENIEHU C PALlMOHALHBIM
MIOKAa3aTeJIEM.

Hcnonb3oBath cBOMCTBA IorapupMOB [Tl TpeoOpa3oBaHusl JOTapUPMUUECKUX BhIPAKEHUH.
CB0060OHO ONEpHUpOBaTh MOHATUAMHU: HPpaALMOHATIBHBIE, IOKA3aTENIbHbIE U JIOrapu(MuyecKue
YPaBHEHUS; HAXOAUTh UX PEIICHUS C MOMOLIBI0 PABHOCWIBHBIX NIEPEXOJ0B WIN OCYIIECTBIISSA
MPOBEPKY KOPHEH.

[IpuMeHsATP  OCHOBHBIE  TPUTOHOMETpHUYECKHME  (GopMynasl  Ansd  npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHHM.

CB0oOOAHO  OmepUpOBaTh MOHATUEM: TPUTOHOMETPUYECKOE  YpPaBHEHHUE, IPUMEHSThH
Heo0Xx0AuMble (OPMYIIbI JUIs PELICHHUsI OCHOBHBIX TUIIOB TPUTOHOMETPHUECKUX YPABHEHUH.
MoenupoBaTh peajlbHble CUTYallud Ha 3bIKE aJIreOpbl, COCTABIATh BBIPAXKEHUS, YPaBHEHUS,
HEPABEHCTBA II0 YCJIOBHIO 3a/layM, HCCIEN0BAaTh IOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
anmnapara ajreOpsbl.

CB0060HO ONEepUpOBaTh MOHATUAMHU: UPpALMOHATIbHBIE, IIOKA3aTENbHbIE U JOrapu(pMUUECKHE
HEPABEHCTBA; HAXOIUTh UX PELICHUS C IIOMOIIBIO PABHOCUIIBHBIX IIEPEXO0B.

Ocy1ecTBiATh 0TOOP KOpHEN IPU PEIeHUH TPUTOHOMETPHUECKOTO YPaBHEHUS.

CBoOosHO omepupoBaTh IOHSATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO; IPUMEHSThH
Heo0XxoAuMble (POPMYIIBI JUTsl pellIEHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB.
CB0060HO omnepupoBaTh MOHATUSAMH: CHUCTEMAa M COBOKYIHOCTb YPaBHEHMH U HEpPaBEHCTB;
PaBHOCWJIBHBIE CUCTEMBI M  CHCTEMBI-CIECICTBHS;, HAXOIAWTh PEIICHUS CUCTEMBl W
COBOKYITHOCTEH pPAaLMOHAJBbHBIX, HPPALMOHAIbHBIX, MOKAa3aTEIbHBIX U JOrapUPMHUUECKHX
YPaBHEHUI U HEPABEHCTB.

Pemate  panuoHanbHblE, HppalOHAIbHBIE, IOKa3aTelbHble, JIOrapuPMHUUECKHE U
TPUTOHOMETPUUECKNE YPAaBHEHUS U HEPABEHCTBA, COACPKAIIUE MOLYJIN U ITapaMeTpBbI.
[TpuMeHsTh TpaduuecKkue METOAbI JJIS PEUIeHUs YpaBHEHMH M HEpaBEHCTB, a TAaKXe 3a1ad C
napaMeTpamu.

MoenupoBaTh peajibHble CUTYallud Ha sS3bIKE aJreOpbl, COCTABIATh BBIPAXKEHUs, YpaBHEHUS,
HEpPAaBEHCTBA M MX CHCTEMBI II0 YCIOBHUIO 3aJaud, HMCCIEIOBATh IOCTPOEHHBIE MOJEIH C
UCIOJIb30BAHMEM allllapara ajareOpbl, HHTEPIPETUPOBATH MOIYYSHHBIN pe3yabTar.
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DyHKUUM U TPaPUKHU

CB0o6OHO oOmEepUpOBaTh MOHATHAMH: (QYHKLHUS, CIOCOObI 3amaHus (YHKUUHU; B3aUMHO
oOparHble (QYHKIMH, KOMIO3UIMS (YHKIUH; rpaduKk (QYyHKIMH; BBIIOJHATH JJIEMEHTAPHBIC
npeoOpa3oBaHus TpapuKOB (HYHKIUH.

CB0060IHO OTIEPUPOBATH MOHATUSMU: O0JIACTH ONPEICTICHUS U MHOYKECTBO 3HAYEHUH (PYHKIIHIH,
HYIH (PYHKIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA.

CB00OHO OMNEpHpPOBATh MOHATUSAMH: YETHBIE W HEYETHBIC (YHKIHMH, TEPHOAUYCCKHE
(GyHKIMH, TPOMEXKYTKA MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMbl W MHUHUMYMBI (DYHKIUH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaUYeHHE (DYHKIIUU Ha TPOMEKYTKE.

CB0OOHO OmNEpUpOBaTh TOHATHSAMU: CTETEeHHAass (QYHKIUS C HATypaJbHBIM M  LEJIbIM
rokasaresuem, rpaduK CTENeHHON (YHKUIUHU C HaTypajlbHBIM M IEJIBIM IOKa3zareneMm; rpaduk
KOPHS N-0i CTeTeHn KaK (GYHKIIMH OOpaTHOM CTENEeHU C HaTypaJbHBIM TOKa3aTeIIeM.
OnepupoBaTh MOHATUSMH: JIMHEWHas, KBaJpaTWYHas W JAPOOHO-THMHEWHas (QYHKIUH,
BBITNIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BaHUE U TOCTPOCHHUE UX TPaPHUKOB.

CB00OOHO OTEpUPOBATh TOHSATHAMHU: TIOKazaTeNbHAs W JiorapupMudeckas (QYHKIUH, HX
CBO¥CTBA ¥ IpaMKH; MCIIOJIF30BaTh UX I'padUKU ISl PEIICHUs] YpaBHEHUH.

CBOOOIHO oOmepupoBaTh TMOHATUSMU: TPUTOHOMETPUUYECKAs OKPYXKHOCTb, OIpeeIeHNe
TPUTOHOMETPUUYECKHX (PYHKITUI YUCIIOBOTO apryMEHTa.

Ucnonws3oBate rpaduku GYHKIUN ISl UCCIENOBAHMS TIPOIECCOB W 3aBUCUMOCTEH TIpH
pelIeHny 3a1a4 U3 JPYruX Y4eOHBIX MPEJAMETOB M PEaNbHOU JKHU3HHU; BBIpaXaTh (GopMyrnaMu
3aBHCHMOCTH MEXTy BEJTHUNHAMH.

Ctpouth rpaduku KOMIOZHIWH (QYHKIUH C ITOMOIIBIO 3JIEMEHTAPHOTO HWCCICAOBAHUS |
CBOWCTB KOMITO3HUITUU ABYX ()YHKIIHH.

CtpouTth reoMeTpudecKkrue o0pas3pl ypaBHEHH M HEPABEHCTB HA KOOPIUHATHOM TUTOCKOCTH.
CB00OOHO OTIEPUPOBATH MOHATUSIMHE: TPAQUKH TPUTOHOMETPUUECKUX (HYHKITAMN.

[IpuMeHsITh GYHKUINU I MOJAETUPOBAHUS U UCCIIEIOBAHUS PEATbHBIX MPOIIECCOB.

Havajga maTeMaTHYeCKOIro aHAJIU3a

CBoOOgHO oOmEpHpPOBaTh NOHATUSAMH: apUPMETHYeCKas M TeOMETpUYecKas MpOrpeccHs,
OecKOHEYHO yOBIBAIOIIAs T€OMETpHYECKash IPOrpeccusi; JHMHEHHBI W SKCHOHEHIUAIIbHBIHN
pocT, hopMyIa CI0KHBIX MTPOIIEHTOB; MIMETh PECTABJICHHE O KOHCTAHTE e.

Hcnionp30BaTh Mporpeccuu isl peieHNs peabHbIX 3aa4 MPUKIAJHOTO XapakKTepa.

CBoOOgHO  omepHpoBaTh  MOHATHAMHU:  IIOCIEIOBATEIBHOCTh,  CIIOCOOBI  3aJaHHS
MOCJIEIOBATEIbHOCTEH, MOHOTOHHBIC W OTrPAaHWYEHHBIC IIOCIENOBATEIFHOCTH; IOHUMATh
OCHOBBI 3aPO’KJICHUS] MAaTEMaTHYECKOTO aHAIM3a KaK aHaIn3a OECKOHEYHO MaIbIX.

CBoOOJHO oOTEepHUpOBaTh MOHATHSIMHU: HENpPEphIBHBIC (YHKIMH; TOYKH paspbiBa rpaduka
(GyHKIMH; acUMITOTHI Tpaduka GyHKIUY.

CB00OJHO OTIEepUpPOBATh NOHATHEM: (QYHKIHS, HEMIPEPhIBHAS Ha OTPE3Ke; IPUMEHSITh CBOCTBA
HETIPEPBIBHBIX (DYHKIIMIA ISl pEIICHUS 3a/1a4.

CB00OJHO OTIEpUpPOBATH NOHSATUSAMMU: TIEpPBast U BTOPast MPOU3BOAHBIC (DYHKINH, KacaTelbHas K
rpaduky GyHKIUH.

Bbruncnare npou3BOJHBIE CYyMMBI, IPOU3BEIEHHS, YACTHOIO M KOMIIO3UIUHN JIBYX (DYHKIMM;
3HATh MPOU3BOIHbIE TTEMEHTAPHBIX (PYHKIIMH.

Hcnonp30BaTh TeOMETPUUECKUH U (PU3NUECKUI CMBICT IPOU3BOJHOM /Il pelleHHs 3a1au.
Hcnonp30BaTh NPOU3BOHYIO sl UCCIIEOBAHUS (PYHKIIUM HA MOHOTOHHOCTB M 9KCTPEMYMBI.
HaxonuTh HanbosblIee 1 HaMMeHbIlIee 3HaueHUs (PyHKIIMU HEeNpPepbIBHON Ha OTpE3Ke.
Vcnonp30BaTh MPOU3BOAHYIO JUIS HAXO0XAEHUS HAWIYYIIEro PELIeHUs B NMPHUKIAIHBIX, B TOM
quce COLHUATBbHO-I)KOHOMMUYECKHMX, 3ajayax, I ONpEeAeTeHUs CKOPOCTH M YCKOPEHHUs
nporiecca, 3aaHHOTro0 (OopMYyIIOi Uil rpaduKoM.
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e (CBoOOmHO omepupoBaTh MOHATHUAMHU: IEPBOOOpa3Has, ONMPEACIEHHBI WHTETpajl; HAXOIUTb
nepBooOpa3Hble  DIEMEHTApHBIX (YHKUMHA W BBIYMCIATH HMHTETpall 1o  opmyle
Herorona—IJleiibanna.

e HaxoauTp romaay miockux GUryp 1 00bEMBI Tell C IMOMOIIBIO HHTErpaa.

e llMeTe mpeACTaBICHHWE O MAaTEeMAaTUYECKOM MOJCIMPOBAHUM HA TPUMEPE COCTABJICHUS
maddepeHnnanbHbIX ypaBHEHUH.

e Pemarh NpUKIAAHBIE 3a/a4d, B TOM YHUCIE COIHMAIBHO-PKOHOMHUYECKOTO U (H3HMUECKOTO
XapakTepa, CpeICTBAMHA MaTEMaTHYECKOTO aHAIIN3a.

MHo:KkecTBa U JIOTHKA
e (CB00OOJHO OTIEPHPOBATH OHATHIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHO)KECTBAMH.
e llcmosb30BaTh TEOPETHKO-MHOXKECTBEHHBI ammapar JUisi OMUCAHUS PeajbHBIX IMPOIECCOB U
SIBIICHUH, TIPY PEIICHUH 3a/1a9 U3 APYTUX YIeOHBIX MPEIMETOB.
e (CB00OOIHO OTIEpUPOBATH MOHATUSMU: OTIPENIEIIEHUE, TEOPEMa, YpaBHEHHE-CIIEJCTBHE, CBOMCTBO
MaTeMaTHIEeCKOTO 00BEKTa, TOKA3aTeIbCTBO, PABHOCHIIbHBIC YPaBHEHUS 1 HEPABEHCTBA.

Cooepotcanue yueonozo Kypca
Yucaa u BbIYUCTEHUS

Pammonaneupie uncna. OOBIKHOBEHHBIE W JACCATHYHBIC IPOOH, TPOIEHTHI, OCCKOHEYHBIC
nepuoandeckue Apoou. IlpuMeneHne apoOe W MPOIEHTOB I PEHICHUS MPHUKIAJHBIX 3a7a4 W3
Pa3IMYHBIX OTpaciell 3HaHUW 1 peabHOU KU3HU.

JlefictButenbHble 4YHuCa. PanuoHanbHBIE HW UppalMOHAJIbHBIE dYHCHA. ApudmeTrndeckue
omnepanud C JACUCTBUTENBHBIMU YHCIaMU. Moaynb AEHCTBUTEIBHOTO 4YHCIA M €ro CBOMCTBA.
[TpuOnmxkEHHBIE BRIYUCIICHUS, TIPABUIIAa OKPYTJICHUS, TPUKUAKA U OLEHKA Pe3y/IbTaTa BHIYMCICHUI.

Creniens ¢ menbiM niokaszareneM. buaom Herotona. Mcnons3oBanue noaxoasmieii Gopmbl 3amicH
JNEHUCTBUTENBHBIX YMCEN IS PEIICHHS IPAKTUYECKUX 3a/1a4 U IIPEACTABICHUS JAHHBIX.

ApubMeTnuecKkrii KOpeHb HATypaJIbHOM CTETICHH U €TO0 CBOMCTBA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM U €€ CBOWCTBA; CTENEHb C JEHCTBUTEJIbHBIM
MOKa3aTeseM.

Jlorapudm yucna. CoiictBa siorapudma. JlecsTuunble U HaTypalbHbIE TOTapU(pMBI.

CuHyC, KOCHHYC, TaHI€HC, KOTAHIE€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, APKKOCHUHYC U
ApPKTaHI'€HC YHMCIIOBOTO apryMEHTA.

Harypanbsubie u nensie yncna. [Ipumenenue npusHakos genumocTy neinsix yncen, HOJ u HOK,
OCTaTKOB IO MOJYJIt0, anroputMa EBknnia 1uist penieHus 3a/1a4 B UEJbIX YACTIaX.

KommnekcHeie yncna. Anredpandeckas 1 TpUroHoMeTpuyeckasi (opMbl 3alUCH KOMIUIEKCHOTO
yrcna. ApudmMernyeckue onepamnu ¢ KOMIUIEKCHBIMU 4uciiaMu. M300paskeHne KOMIUIEKCHBIX YHUCell
Ha KOOpJauHAaTHOM miuockocTu. Popmyna Myaspa. KopHu N-oii creneHM U3 KOMIUIEKCHOTO 4HCIIA.
[IpuMeHeHre KOMIUIEKCHBIX YUCEN IS pelleHnus GU3NUYecKUX U TeOMETPUIECKHX 3a/1au.

YpaBHeHNs 1 HEPABEHCTBA

ToxnectBa W TOXKAECTBEHHble INpeoOpa3oBaHMsA. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCWIIbHBIE YpaBHEHMS U YPABHEHUA-CIIEACTBUs. HepaBeHCTBO, pelllcHuE HEPABEHCTBA.

OCHOBHBIE METOJBI PpEIICHUS LEIbIX U JpOOHO-pallMOHAIBHBIX YpPaBHEHMH W HEpPaBEHCTB.
MHorousaeHsl 0T OJHOM NEepeMeHHOU. JlelleHrne MHOTOWIEHa Ha MHOTOYWIEH € OCTaTKoM. Teopema
be3y. MHorounensl ¢ nenasiMu kodgunenramu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUN, COAEPIKAIINX CTENIEHN U KOPHH.

WppanmonansHbie ypaBHeHHs. OCHOBHBIE METO/IbI PELLIEHUS UPPALIMOHATIBHBIX YPABHEHU.

Iloka3zarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELIEHUS [T0KA3aTEIbHBIX YPABHEHUH.

IIpeobpazoBaHue BEIpaKEHU, COAEPIKAIIMX JIOTApU(PMBI.

Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METO/Ibl PEIICHUS JOTapU(PMHUUECKIX YpaBHEHUI.

15



OcHoBHBIE ~ TpuroHOMeTpuueckue  ¢opmynsl.  [IpeoOpazoBaHne  TPUTOHOMETPUUYECKUX
BBIpaXCHUH. Perienne TpuroHoMeTpu4eCcKux ypaBHEHHMN.

Pemrenne cucreM JMHEHMHBIX ypaBHEHUM. Marpuna CHCTEMbl JIMHEHHBIX YPaBHEHUI.
Omnpenenurens MaTpULbl 2X2, €ro r€OMETPUUECKUNM CMBICI M CBOMCTBA; BBIUMCIEHHUE €0 3HAYECHMS,
IIPUMEHEHHE OIPENCIIUTEN I PELICHUS CUCTEMbl JIMHEHHBIX YpaBHEHUMU. Pemienue npuxiamaHbix
3a/1a4 ¢ MOMOIIBI CHCTEMBI JIMHENHBIX ypaBHEHUH. McciaenoBanye NoCTpOEHHOW MOJIEH € IOMOIIBIO
MAaTpUL ¥ ONPEIEITUTEIICH.

[TocTpoeHre MaTeMaTHYEeCKUX MOJEIEH peaJbHOM CHUTyallMM C IIOMOLIBIO YPaBHEHHU U
HepaBeHCTB. [IpuMeHeHne ypaBHEHN M HEPABEHCTB K PEIICHUI0 MATEMATHYECKUX 3a/1ad U 3a/1a4 U3
pa3IMYHbIX 00JaCTe HAYKU U peaJIbHOM JKU3HH.

DyHKIUHN U TPa@UKH

OyHK1Ms, crocoObl 3a1anus GyHkuU. B3anMuo oOpatnble pyHkunu. Kommnosunus QyHKIUN.
I'paduk pyHkumu. dnemeHTapHble mpeodpazoBanus rpadukoB QyHKIUI.

Ob6nacTh ompeneneHus U MHOXeCTBO 3HaueHud ¢ynkuuu. Hymm dyaxnuun. I[Ipomexyrku
3HAKOMOCTOSIHCTBA. YE€THple M Heu€TtHble ¢QyHKiuU. I[lepuonmyeckue ¢yHknuu. Ilpomexyrku
MOHOTOHHOCTH (QYHKIMHA. MakcuMymMbl U MUHUMYMbl ¢yHkuuu. HawnGosnbliee M HaumeHblee
3HaueHUs! QYHKIHUU Ha IPOMEXKYTKE.

Jluneiinas, KBagpaTWdHas W JPOOHO-TMHEHWHAs (QYHKIMUA. DJIEMEHTApHOE HWCCICIOBAaHUE H
MMOCTPOCHUE UX TPaHUKOB.

Crenennas QyHKIUS ¢ HATYpaJbHBIM U LIEJbIM MoKka3zareneM. E€ cBoiictBa u rpaduk. CBoiicTBa
1 rpaduK KOpHS N-0i cTeneHu Kak (yHKIMH 00paTHOM CTENEeHU C HaTypalbHbIM MOKa3aTEJIEM.

[lokazarenbHass u sorapupmuyeckas (GyHKIMHM, MX CBOMcTBa M rpaduku. McnompzoBaHue
rpaduKoB PYHKIMI AJIs pelIeHUs] ypaBHEHUM.

Tpuronomerpudeckass OKpyKHOCTb, ONPEAEICHUE TPUTOHOMETPUUECKUX (DYHKIMH YHCIOBOrO
apryMeHTa.

OyHKIMOHANBHBIE 3aBUCMMOCTH B pEAlbHBIX IpOLEccax U sBIEHUAX. ['paduku peabHBIX
3aBUCUMOCTEHN.

Cucrema ¥ COBOKYNHOCTh YPAaBHEHHUU W HEPABEHCTB. PaBHOCHIIBHBIE CHUCTEMBI U CHCTEMBI-
CJIeACTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT10op KOpHEHl TPUrOHOMETPUYECKMX YPABHEHUH C IOMOILBIO TPUTOHOMETPUUYECKOH
OKPY’KHOCTH. Pelrenne TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METO/IbI pEIlIEHHs] IOKAa3aTeIbHbIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OcCHOBHBIE METOBI PEIICHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcCHOBHBIE METOZABI PEUICHHMS] CUCTEM M COBOKYIHOCTEH PalMOHAIBHBIX, MPPALHOHAJIBHBIX,
MOKa3aTeJbHbIX U JIOTapU(PMUUECKUX YPAaBHECHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C IIapaMETPAMHU.

[IpumeHeHre ypaBHEHHM, CUCTEM M HEPABEHCTB K PEILIEHUIO MaTEMATUYECKUX 3a7a4 U 33734 U3
pa3nuyHbIX 00JacTell HAyKH U peanbHOM KU3HU, HHTEPIPETalys NOJTYyYEHHBIX Pe3yIbTaTOB.

I'papux xommosunun QyHKuui. ['eomerpuueckue oOpa3bl ypaBHEHUI M HEpPaBEHCTB Ha
KOOPJIMHATHOMN IUIOCKOCTH.

Tpuronomerpuueckue GyHKIIUHN, UX CBOICTBA U rpadUKy.

I'paduueckne MeTOJbI pEIICHUs YpaBHEHUH W HepaBeHCTB. ['paduyeckne MeTojbl perieHHs
3aJa4 ¢ mapaMeTpamu.

Hcnonb3oBanue rpadukoB GyHKIMHA JUIs MCCIEOBaHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpBIE
BO3HUKAIOT MPH PEILIEHUH 33Jay U3 JAPYTUX YUEeOHBIX IPEIMETOB U PeabHOM JKU3HU.

Hagana MmaTeMaTH4eCKOI0 aHAJIN3A
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ITocnemoBaTenbHOCTH, CIOCOOBI 3adaHUs IIOCIIENOBATENbHOCTEH. MeTon MaTeMaTHYECKOH
UHAYKIMA. MOHOTOHHBIE M OIPaHUYEHHBIE IIOCIENOBATEIbHOCTH. VcTopus BO3HHUKHOBEHUS
MaTeMaTHYEeCKOTO aHaIN3a KaK aHAJIN3a OECKOHEYHO MaJIbIX.

Apudpmernueckas ¥ reoMeTpruecKas mporpeccur. beckoHeuHO yObIBaromias reoMerpudeckas
mporpeccus. Cymma OeCKOHEYHO YOBIBAIOIIEH TeoMeTpuYeckoi mporpeccud. JIMHEHHBIH U
9KCIIOHEHIMAJIBHBIN pocT. Yuncno e. @opMmyna CII0KHBIX MPOUEHTOB. M CIoibp30BaHue MpOrpeccuu uist
penieHus peasibHbIX 3a7a4 IPUKIAJHOTO XapaKTepa.

HenpepebiBHble QyHKIMHM ¥ WX CBOWCTBA. TOYKHM pa3ppiBa. ACUMNTOTH I'paduKoB (GyHKIHH.
CpoiictBa (yHKIMH HENpEpHIBHBIX Ha OTpe3ke. MeToa WHTEpPBAIOB JUIsl PEIICHUS HEPaBEHCTB.
[TpumMeHeHne CBOWCTB HEMIPEPHIBHBIX (DYHKIIUH JUIsl pEIICHUS 3a/1a4.

[lepBas u BrOpas mpousBojHbIe (QyHKIMH. OmnpenesreHre, TeoOMETPUUECKUNH U (PU3NUYECKUMA
CMBICIT IPOU3BOJAHOM. YpaBHEHUE KacaTeNbHOUN K rpa@uKy QpyHKIHH.

[IpousBonHbie aneMeHTapHbIX (QyHKUMW. [Ipon3BoaHas CyMMBbl, NpPOU3BEACHHS, YACTHOTO WU
KOMITO3UIIUN (PYHKIIUH.

[IpumeHeHne NPOU3BOJHONW K HCCIENOBAaHUIO (DYHKUIMH HAa MOHOTOHHOCTh M 3KCTPEMYMBI.
Haxosxienre HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYEHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpumeHeHne MPOU3BOJHOM JUIsl HAXOXKICHHUS HAWJIy4IIEero pelleHHs B NMPUKIAJHBIX 3aJaydax,
JUIS OIIPEJIENIEHNs CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTo (popMyioi miu rpadukom.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. IlepBooOpa3HbBIE AIIEMEHTApHBIX
¢byukuuii. [IpaBuia HaxoXkAeHUS TIEPBOOOPA3HBIX.

NHuterpan. ['eomerpuuecknil cMmbIca MHTErpaia. BeluncineHue omnpenenéHHOro MHTErpanga 1o
dbopmyne Hetorona—JleitOnuIa.

[Ipumenenne wuHTErpasia s HAXOXKICHUS IUIomafe miaockux ¢uryp U 00BbEMOB
F€OMETPUYECKUX TEJ.

[Ipumepsr pemenuit  auddepeHUaTbHbIX  YpaBHEHUNW. MareMaTndeckoe MOJICTMPOBaHNE
peaNIbHBIX MPOLIECCOB C MOMOLIBIO AUPPepeHInaNbHBIX YPaBHEHUH.

MHokecTBa M JIOTHKA

MHoOKecTBO, omepanuu HajJ MHOXKECTBAaMM W HMX cCBoMcTBa. [[uarpammbl Oinepa—BeHHa.
[IpuMeHeHre TeOPEeTUKO-MHOKECTBEHHOTO arapara Juis OMMCAHUs pealbHbIX MPOLECCOB U SBICHHUIM,
IIPH PEIICHUH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CBOICTBO MaTeMaTHMYECKOTO OOBEKTa, CIENCTBUE, 0Ka3aTEeNIbCTBO,
PaBHOCHJIbHBIE YPaBHEHUSI.
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Temamuueckoe naianupoganue yuedHozo Kypca

HasBanmue pazaesna (Tembl)
(K0JIN4eCTBO YaCOB)

OcHoBHOE coep:xkaHue pa3jena (TeMbl)

OcHOBHbBIE BH/IbI 1€ATCJIBHOCTH oﬁyqammnxca

HarypaabHble u Hesble Yucaa
64)

HarypanbHble U 1ienbie yucia.

[IpuMeHeHue TPU3HAKOB JETUMOCTH IETBIX
gucen, HOJ[ u HOK, ocraTtkoB mo Moyiio,
anroputMma EBkimna juist pemenus 3a1a4 B HENbIX
YpciIax

OnepupoBaTh NOHATUSIMH: HATYPAJIBHOE U 1I€70€ YHCI0, MHOXKECTBO
HaTypaJIbHBIX U LIENbIX YHCE.

Hcnonb3oBaTh NPU3HAKHU JIETMMOCTH IEIBIX YHCEIT; OCTATKU 10
monayiio; HOJZl u HOK HaTypanpHbIX uncen; aaroput™ EBkinna nms
peleHus 3a1ay.

3anucpIBaTh HAaTYpaJbHBIE YHCTIa B PA3IMYHBIX TO3UIIMOHHBIX CHCTEMaX
CUHCIICHHUS

DyHKIUH U TPapHUKH.

(8 1)

®dyHkIMs, croco0bl 3a1anus yHkiuy. Bzaumuo
obpatnble pyHkunu. Komnosunus pyakuuit. ['padux
¢GyHKIMU. DneMeHTapHble TpeoOpa3oBaHus TparKoB
GbyHKINH.

OO6acTh onpeneneHrs 1 MHOXECTBO 3HAUCHUM
¢bynkumu. Hymm ¢pynknuu. [pomexyTku
3HAKOMOCTOSTHCTBA. UETHBIE W HEUETHBIE (PYHKITHH.
ITepuommueckre hyakuun. [IpoMexyTKku
MOHOTOHHOCTU (YHKITH. MaKCUMyMBI 1 MUHHMYMEI
¢dyukiuy. HanbOosbliiee 1 HaMMEHbIIICE 3HAUCHHE
(DYHKITMH HA TIPOMEXKYTKE.

Jluneitnas, kBagpaTHdHAS U JPOOHO-THHEHHASL
(hyHKIIHI. DIeMEeHTapHOE NCCIIE0BAHNE U
ITOCTPOEHUE TPAPUKOB ITUX (DYHKITHIA.

OnepupoBarh NOHATUSIMU: QYHKIIHSA, CITOCOOBI 3a1aHUS PYHKIIHMH;
B3aMMHO O0OpaTHbIe (PYHKIIUH, KOMITO3HUIIUS (QYHKIHHA, TpaduK QYHKIHH,
00JIaCTh OIpe/eNIeHNs 1 MHOXKECTBO 3HAYCHUH (QPYHKIMHU, HYJU (YHKIIHH,
MPOMEXKYTKH 3HAKOIIOCTOSIHCTBA; JITHEWHAs!, KBaJpaTHYHasl, APOOHO-
TMHEWHas ¥ crerneHHas QyHKINY.

BuInoJiHATE dy1eMeHTapHbIe peodpa3oBaHus rpadukoB QyHKINH.

3HATH U yMeTh I0Ka3bIBATh YETHOCTH MITM HEUYETHOCTH (DYHKIINH,
HEePUOIMYHOCT (PYHKIIUH, HAXOAUTH IIPOMEXYTKH MOHOTOHHOCTH (DYHKITHH,
MaKCHMYMbI 1 MUHIMYMBI (DYHKIIMH, HANOOJIbIIIee 1 HANMEHBIIIee 3HAUCHUE
(GYHKIMH Ha IPOMEXKYTKE.

Crenennas QyHKIUSA C HeTbIM
nokasareJjem
(10 u)

CreneHs ¢ LenbpIM oKazaTeneM. bunom
HerotoHna.

CrenenHas QyHKUMS C HATYPAIbHBIM U LIEJIBIM
rokazateneM. E€ cBolicTBa u rpaduk

DopMyTUPOBATH U WIIKCTPUPOBATH IPadpuuecKu CBOKNCTBA
JTUHEWHOH, KBaIPaTHIHOMN, TPOOHO-TMHEHHON M CTeNeHHON (hyHKITHIA.

Beipa:kaTs (popMysiaMu 3aBUCHMOCTH MEXK]TY BETMINHAMHU.

3HaTh onpeaeleHHe U CBOCTBA CTENICHH C LIENBIM ITOKA3aTeNeM;
MOIXOASIITYIO (POpPMY 3aITUCH ACHCTBUTENBHBIX YUCEN IS PEIIeHUs
MIPAKTUYECKUX 3a/1a4 U TIPEACTABIICHHSI TAHHBIX

Apudmernyeckuii KopeHb N-0i
CTelneHu.
(6 W)

Apudmernyeckrii KOpeHb HATypPaIBHON CTETIEHN
U €ro CBOICTBA.

[IpeoOpa3oBaHMs YMCIOBBIX BBIPAKEHHIH,
COJIepIKaIlMX CTEIEHH U KOPHH.

CaoiicTBa 1 rpaduK KOpHS N-OH CTENEeHU KaK
¢yHKUIMHU 00paTHOM CTENEHU C HATYPaJIbHBIM

DopMyTUPOBATH, 3ANIMCHIBATH B CHMBOJINYECKOil (hopme u
MCIIOJIb30BAaTh CBOMCTBA KOPHS N-OH CTENEHH Ul MPeoOpa30BaHUs
BBIPAXKEHUU.

CtpouTsb rpaduk GyHKIUMN KOPHS N-0l CTENEHU KaK 0OpaTHOW A
(YHKIIUH CTENEeHN ¢ HaTypaJbHBIM [10Ka3aTeeM
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I10Ka3aTCjICM

ITokasareabHass QyHKIHS.
(4 w)

CrereHb ¢ paluoOHANLHBIM MOKA3aTeNeM U €€
CBOIICTBA.

[oka3zarensHas QyHKIMS, €€ CBOHCTBA U TpaduK.

UcnonpzoBanue rpadguka GyHKIUHN IS PEIICHHS
YpaBHEHUH.

DopMyIHPOBATH ONPeJeJIeHHe CTEIICHU C PAllMOHATIbHBIM [T0KA3aTEIEM.

BrimonusaTs npeoOpa3oBaHus YHCIOBBIX BEIPAKECHHIMA, COMEPIKAILIX
CTEIEHU C PALIUOHAIBHBIM IIOKA3aTEIEM.

Hcnoab3oBars nng)poBbie pecypcesl s TOCTPOSHHUS Tpaduka
MOKa3aTeNbHON QYHKINH U U3Y4YEHHS € CBOWCTB.

Jlorapupmuyeckast pyHKuus.
(12 u)

Jlorapudm uncna. CoiicTBa norapugma.
HecsTruHble ¥ HATYpalIbHBIC JIOTApUPMBIL.
[Ipeobpa3zoBaHue BBIpaXKEHUH, COJEPIKAIINX
JorapuQmel.

Jlorapudmudeckast GyHKIM, €€ CBOUCTBA U
rpaduk. Mcnonb3oBanue rpaguka QyHKIUU JUTs
peuIeHus ypaBHEHUH.

JlaBaTh onpejaesienune Jorapupma 4nucia; AeCITUIHOTO U HATypaIbHOTO
sorapudma.

Hcnoab3oBaTh CBOWCTBA JOrapruMOB T IpeoOpa3oBaHuUs
JorapuMHUYECKUX BBIPAsKESHHH.

Ctpoutsb rpaduk orapudmMideckoil pyHKIMH KaKk 00paTHOH K
MOKa3aTeIbHON M UCIOJIb30BAaTh CBOMCTBA JOrapu(MUuecKol QyHKINH 115
peleHus 3aaa4.

HppanunoHaibHble,
noKa3aTejbHble U
JorapupMuYecKne ypaBHEHUs.
(12 9)

Wppaumonansasie ypaBHeHHs. OCHOBHBIE
METO/BI PELIEHUS UPPALIMOHAIBHBIX YPABHEHU.
PaBHOCHIIBHBIE IEPEXO/BI B PELLICHUH
WppaIMOHATBHBIX YPaBHEHUH.

[NokazarensHble ypaBHeHHS. OCHOBHBIE METOJIBI
pelIeHus TIOKa3aTebHBIX YPaBHEHHIA.

Jlorapudmudeckue ypaBaeHuss. OCHOBHEIE
METO/IbI pelieHus Iorapu(MHUUECKUX YPaBHEHUH.
PaBHOCWIIbHBIE TIEPEXO/IBI B PEIICHUT
JorapuMUIECKUX ypaBHEHHUH

HaxoauTh peneHust HPPaIMOHATLHEIX YPAaBHEHUH C TIOMOIIBIO
PaBHOCWIIBHBIX TIEPEXOJI0B FIIH OCYITIECTBIISISI TIPOBEPKY KOPHEH.

Haxoauth penmieHusi MOKa3aTENbHBIX YPaBHEHUIA.

HaxoauTsh penreHus JorapuMUIECKUX YpaBHEHUH ¢ TIOMOIIIBIO
PaBHOCHJIBHBIX MEPEXO0JI0B UIIA OCYIIECTBIISIS TPOBEPKY KOPHEH

Cucrembl paliuOHAJIbLHBIX,
HPPALHOHATBbHBIX
N0Ka3aTeJIbHbIX H
Jorapu(pMuYecKHX YPaBHEHUH
(4 w)

Cucrema 1 COBOKYITHOCTh ypaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-CIIEACTBUSI.
OcCHOBHBIE METO/IbI PELICHUS CUCTEM U
COBOKYITHOCTEH pallMOHAJIbHBIX, HPPALIMOHAIBHBIX,
[IOKA3aTEeNIbHBIX U JIOrapu(MUUECKUX YPaBHEHUH.
IIpuMeHeHue ypaBHEHUN, CUCTEM U HEPABEHCTB
K PEIICHUI0 MaTeMaTHUECKUX 3a7a4 U 3a7a4 U3
Pa3TUYHBIX 00JIACTEH HAYKH M PEaTbHON KHU3HM,
HWHTEPIPETALH MTOyIEHHBIX PE3YJIbTATOB

OnepupoBaTh NOHATUSIMU: CUCTEMA U COBOKYIIHOCTh ypaBHEHUH U
HEPaBEHCTB; PEILICHHE CUCTEMbI MM COBOKYITHOCTH; PaBHOCHJIbHBIC CUCTEMBI
U CUCTEMBI-CIIEICTBUSI.

HaxoauTs perieHus: CHCTEM M COBOKYITHOCTEH LENBIX PallMOHAJIbHBIX,
UPpaLrOHANbHBIX, IOKA3aTENbHBIX U JIOTapU(PMUUECKUX YPAaBHEHUH U
HEPaBEHCTB.

IIpuMeHATH CHCTEMBI yPaBHEHHUH K PELICHUIO TEKCTOBBIX 33724 U3
Pa3IMYHBIX 00NIaCTel 3HAHWHN U peabHON KU3HI;, HHTEPIPeTHPOBATH
MOJTy4€HHbIE PELICHUSI.

Hcnoub3oBarh nudpoBbie pecypcbl

HppaunonanbHble,
NnoKa3zareJbHble H
JorapugmMuyecKkue HepaBeHCTBa

OcHOBHBIE METO/IBI PELICHNUS TOKA3aTEeIbHBIX U
JorapuMUYECKUX HEPABEHCTB.
OCHOBHBIE METO/Ibl PELICHHUSI UPPALMOHAIBHBIX

IIpuMeHATH CBOWCTBA TIOKA3aTENHHOMN U TorapupMudeckoi (yHKIHA K
PELICHUIO IOKA3aTENbHBIX U JIOTAPUPMUIECKIX HEPABEHCTB.
O00ocHOBATh PAaBHOCHIBHOCTB IEPEXO/IOB.
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(6 4) HEPaBEHCTB. Pemath uppanuoHaisHble 1 KOMOMHUPOBaHHBIE HEPABEHCTBA, C
I'paduueckne MeTonb! pelIeHus MTOMOIIIBIO PaBHOCUJIBHBIX MTEPEXOOB.
HppalMOHAIbHBIX, TOKAa3aTEIbHBIX U Hcenoan3oBarh rpaduiyecKkie METOABI U CBOMCTBA BXOASIINX B
JorapuMHUYECKUX YpaBHEHUI U HEPABEHCTB ypaBHEHHUE WJIM HEPaBEHCTBO (GYHKIMH IS pelieH sl 3a1a4u
Tpuronomerpnyeckue CuHyc, KOCUHYC, TAHT'€HC ¥ KOTAHT'€HC JlaBaTh onpeesieHHsl CUHYca, KOCUHYCa, TAHI'€HCA U KOTaHI'€HCa

BbIpa:KeHUs, rpapuKu
TPUTOHOMETPHYECKUX (PYHKIMH.
(18 v)

YHUCIIOBOI'O apryMeHTa. ApKCUHYC, apKKOCHHYC U
APKTaHI'€HC YUCIIOBOTO apryMeHTa.

TpuronoMmerpuieckasi OKpyKHOCTb, OIIPEJIEICHUE
TPUTOHOMETPHUYECKUX (PYHKIIMI YHCIOBOTO
apryMeHTa.

OCHOBHBIE TPUTOHOMETPHYUECKHE (DOPMYITBI.
[IpeoOpa3zoBaHre TPUTOHOMETPUIECKUX BhIPAIKEHUN.

Tpuronomerpuueckue QpyHKIIMU, KX CBOWCTBA H
rpaduKH.

YHCIIOBOI'O ApTyMEHTa; a TaKXKe apKCUHYCa, apKKOCHHYCa U apKTaHTeHca
qucla.

IIpuMeHATH OCHOBHBIE TPUTOHOMETPHUECKHE (DOPMYIIBI LIS
npeoOpa3oBaHUsl TPUTOHOMETPUIECKUX BhIPKESHHH.

Hcnoab3oBats nnpoBbIe pecypcebl sl TOCTPOSHHS rPpaduKoB
TPUTOHOMETPHYECKUX (PYHKIIMH U U3YUEHHsI UX CBOHCTB.

Hcnoab3oBats nnpoBbIe pecypcehl s OCTPOSHUS U UCCIICIOBAHMS
rpaduKoB GyHKIUH

Tpuronomerpuyeckue
yYPaBHeHUsI U HEPaBeHCTBA.
(10 g)

OT060p KOpHEW TPUTOHOMETPHUICCKUX YPaBHEHUH
C IOMOIIbIO TPUTOHOMETPUUECKON OKPYKHOCTH.

Pemenne TpUroHOMETpUYECKUX YpaBHEHU.

Pemenvie TpuroHoMeTpUYECKUX HEPABEHCTB

IpumeHsATH HOPMYJIBI TPUTOHOMETPHH JUTS PEIICHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUUECKUX YPABHEHUH.

PemiaTh TpUTOHOMETPUYIECKHE YPABHEHHSI M OCYIIIECTBIISITH OTOOD
KOpHEHN € MOMOIIbI0 TPUTOHOMETPUUECKON OKPYKHOCTH.

IpumeHaTL GOPMYIBHI TPUTOHOMETPUU JIUISI PEIICHUSI OCHOBHBIX THUITOB
TPUTOHOMETPUYECKUX HEPABEHCTB.

IMocnenoBaTenbHOCTH U
nporpeccuu
(6 )

IMocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
IOCIIEN0BaTENbHOCTEN. MeTo] MaTeMaTHIeCKOU
HHAYKIUH. MOHOTOHHBIE U OTpaHUYECHHBIE
nocienaoBaTenbHocTy. Meropus aHann3a OECKOHEYHO
MaJbIX.

ApudmMernueckas v reoMeTprIecKas
IIPOTrPECCHH.

BbeckoneuHo yOpIBaromIast reoMeTpudecKas
nporpeccust. Cymma OeCKOHEYHO yOBIBaroIIeit
FeOMETPUUECKOU nporpeccuu. JINHEHHBIN 1
SKCIIOHEHUUAJBHBINA pocT. Hucio e.

dopMyIa CI0XKHBIX NPOLIEHTOB. Mcnonp30BaHue
MIPOTrPECCHH ISl PEILICHHS PEaNbHBIX 3a1a
MIPUKJIAIHOTO XapakTepa

OnepupoBaTh NOHATUSIMU: TIOCIIEAOBATEIBHOCTD, CIIOCOOBI 3aIaHUS
MOCIIeIOBATENHHOCTEH; MOHOTOHHBIE M OTpPaHMYEHHBIE ITOCTIEI0BATEIbHOCTH;
HCCJIeI0BATh MTOCIEI0BATEIbHOCTH HA MOHOTOHHOCTD U OTPaHUYEHHOCTb.

ITomyuaTs peacTaBiIeHre 00 OCHOBHBIX HJEAX aHaln3a OECKOHETHO
MaJbIX.

JaBaTh onpenesieHue apuPMETHIECKON U TEOMETPUIECKOIN ITPOrPECCHH.

Joka3pIBaTh CBOMCTBA apU(PMETHIECCKON U TEOMETPHICCKON
MPOTPECCUU, HAXOAUTH CYMMY WIEHOB IIPOTPECCHH, a TAKKE CYMMY UJICHOB
OECKOHEYHO YOBIBAIOIIEH TeOMeTPUIECKON MTPOTPECCHH.

Hcnoap30BaTh IPOTPECCUH TS PELISHUS 3a/1a4 TPUKIIATHOTO XapaKTep.

IpumeHsaTh (HOPMYITY CIOXKHBIX MTPOIEHTOB U PEIICHUS 3324 U3
peaNbHON MPaKTUKU

HenpepbiBHble QYyHKIMH.
poussoanas
(18 u)

HenpepsiBHble GyHKINN 1 UX cBOicTBa. Todka
paspbiBa. AcuMnToThl rpa¢pukoB Gynkunii. CoiicTa
(yHKUMH HENpephIBHBIX Ha oTpe3ke. Meron
HWHTEPBAJIOB JUIsl pelieHNs HepaBeHCTB. [IpuMenenne

OnepupoBaTb NOHATUSIMU: PYHKIMS HEMIPEPbIBHAS HA OTPE3KE, TOUKA
paspbiBa (YHKIMH, aCUMIITOTA Tpaduka (yHKITIH.

IpuMeHSATH CBOHCTBA HENPEPHIBHBIX (QYHKIWH IS peLICHHS 3a1a4.

OnepupoBaTh NOHATUSIMM  TIEPBasi M BTOPAsi IPOU3BOAHbIC QYHKINUH,
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CBOMCTB HENpEpPBHIBHBIX QYHKIHMH IJIs1 peleHns 3a1ay.

[epBas 1 BTOpast MpoU3BOAHBIE QYHKLIWH.
Omnpenenenne, TeOMETPUUECKUI U HPUIMUECKUN CMBICTT
MPOU3BOJHON. Y paBHEHHE KacaTeNbHOH K rpaduky
¢byHKINY.

[Ipou3BoAHbIE IIEMEHTAPHBIX QYHKIHH.
IIpousBonHast cymMMBl, IPOU3BEAEHUS, YACTHOTO U
KOMITO3UIHU QYHKIMHA

MOHUMATD (PU3NUECKUN U TEOMETPUIECKUI CMBICI TPOU3BOJHOI; 3aMChIBATH
YpaBHEHHUE KacaTeIIbHOM.

BoraucjasiTe IPOU3BOJHBIE CYMMBI, IIPOU3BEICHMS, YACTHOTO U CIIOKHOU
GbyHKIUH.

N3yyaThs npou3BOJHBIE AIEMEHTAPHBIX (YHKIIHA.

Hcnoab3oBaTh reoMeTpudeckuil M GU3NUYECKUi CMBICI TPON3BOJHOM
JUISL peLIeHUs 3a1a4

HccaenoBanue pyHkumii ¢
MOMOIIbI0 MPOU3BOTHOM

(8 1)

IIpuMeHeHue npou3BOAHON K UCCIEAOBAHUIO
(yHKUIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI.
Haxoxaenue HaubombIero 1 HAMMEHbBIIEro 3HAYCHHUST
HETPEePBHIBHON (QYHKIIUH HA OTPE3KE.

IIpumenenne Mpou3BOHOM ISl HAXOXKICHUS
HAWIYYIIero pelieHus B MPUKIIaAHbIX 3aa4ax, A7l
OIPEJENIEHNs CKOPOCTH M YCKOPEHHS IIpoliecca,
3aaHHoro (opMyJIon WiH rpadukom.

Komnozummst pynkimii. ['eomerpuaeckne
00pa3sl ypaBHEHHI 1 HEPABEHCTB Ha KOOPIWHATHOM
IJIOCKOCTH

CtpouTh rpaduk KOMIO3ULIUHN QPYHKIHUK C TOMOIIBIO AJIEMEHTapPHOTO
WCCIIEIOBAHUS 1 CBOWCTB KOMIIO3UIIHH.

CTpouTh reomMerpuyeckrie o0pasbl ypaBHEHUH U HEPABEHCTB Ha
KOOPJAMHATHOM MJIOCKOCTH.

Hcnoab3oBaTh MPOU3BOAHYIO IS UCCTIEOBaHUS (QYHKIIMY Ha
MOHOTOHHOCTb M SKCTPEMYMBbI; HAXOAMTh HAauOOIbIlIee U HAMMEHbIIIEE
3Ha4YeHUs! GYHKIMH HETIPEPHIBHON HA OTPE3Ke; CTPOUTH Tpaduku QyHKIUA
Ha OCHOBAaHUH TPOBEJIEHHOTO HCCIICTOBAHMSL.

Hcnoan3oBaTh NMPOU3BOHYIO JIJISI HAXOXKJICHUST HAWITYYIIETO PEIlieHNs B
MPUKIIATHBIX, B TOM YHCJIE COIIHATbHO-YKOHOMUYECKHX, 3aa9axX, JUIs
OIIpe/IeNIeHNs] CKOPOCTH U YCKOPEHUS TIpoliecca, 3aJIaHHOro (hopMyInoi Hith
rpadukom.

IMosnyuaTh npejacTaBieHne O TPUMEHEHNH TPOU3BOIHOM B PA3IMIHBIX
OTpaCIIsSIX 3HAHUU

ITepBooGpa3Hasi 1 HHTErpa
(20 u)

ITepBooOpa3Has, OCHOBHOE CBOWCTBO
repBooOpa3HbIX. IlepBooOpaszHbIe IeMEHTAPHBIX
(dhynaxmmii. [IpaBrna HaxX0XKAEHNS TEPBOOOPA3HBIX.

Huarerpan. I'eoMeTpruyeckuii CMbICI MHTErpaia.
Brrancnenuve ornpenenéHHOro nHTErpana mo gpopmyie
Hrrorona—JleitOnura.

[IpumeHeHue HHTErpaia Ui HaX XK IeHUS
IoMmaneit iockux GUryp u 00bEMOB
TEOMETPUIECKIX TEI.

[Ipumeps! pemenwnii muddepeHuatbHbIX
ypaBHeHUI. MaTeMaThuyecKoe MOJAEIUPOBAHUE
peabHBIX TPOIIECCOB C MIOMOIIBIO
TG depeHInanbHbIX YpaBHEHHN

OnepupoBaTh NOHATUSIMH: TIEPBOOOpa3Has U ONPEACIICHHBIA HHTErpaJl.
HaxoanTts nepBooOpa3HbIe 3JIeMEHTAPHBIX (PYHKITHIT 1 BEIYUCIIATD HHTErPal
o opmyne HeroTona — JleitOHuma.

HaxoanTs mutomaay miockux GUryp u 00bEMBI TN C TTOMOIIBIO
ONPENETEHHOrO NHTErpana.

3HAKOMHUTBCS C MATEMAaTUYECKUM MOJISTTHPOBAHUEM Ha IPUMeEpe
g dhepeHInanbHBIX ypaBHEHHH.

[lomyuaTs mpencTaBieHrne O 3HAYSHUH BBEJCHUS TTOHITHS UHTETPAJa B
Pa3BUTUU MaTEMaTHKH

KomiiekcHble 4ynciia
(4 9)

KomMiuiekcubie uncna. MrerqueCKaﬂ nu
TPUTOHOMCETPUYICCKAA (I)OpMBI 3allMCH KOMIIJICKCHOI'O
qucia.

OHepHpOBaTL MNOHATUAMM: KOMIIICKCHOC YHCJIO U MHOXXECTBO
KOMIIJICKCHBIX YU CCII.
Hpe,IICTaB.HﬂTL KOMIIJICKCHBIC YHCJIa B anre6pa1/1qec1<0171 nu
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Apudmerrnyeckue onepanuy ¢ KOMIJIEKCHBIMA
YHUCIIaMU.

Nzo0paxeHrne KOMIUIEKCHBIX YHCEeN Ha
KOOPAWHATHOW IMIOCKOCTH.

®opmyna Myaspa. Kopau n-oit crenenu us
KOMIUIEKCHOI'O YHCIIA.

[IpumeHeHne KOMITIEKCHBIX YUCEeN IS pelIeHus
(hU3HYECKNX U TeOMETPUYECKHX 3a/1a

TPUTOHOMETpHUYECKOH GopMe. BBIMOTHATHL apuMeTHIecKre onepaniy ¢
HUMH.
H300pakaTh KOMIJICKCHBIEC YHCIIa HA KOOPJUHATHON MIIOCKOCTH.
MpumensaTs Gopmyny MyaBpa 1 mody4aTh NpeACTaBICHUE O KOPHAX N-
Oli CTENeHN U3 KOMIUIEKCHOTO YUCJIa. SHAKOMHMTBCS C IPUMEPaMHu
IMPUMCHCHU S KOMIIUICKCHBIX YKUCCII JJIS pCUHICHHUA IT'€OMETPUICCKUX U
¢du3nuecKux 3a1aq

3agaum ¢ napameTrpamMu
(4 9)

PanmonanbHble, MppallOHAIIBHBIE,
MOKa3aTeIbHbIC, JIOTaPU(PMHUICCKUE U
TPUTOHOMETPUUECKUE YPABHEHUS], HEPABEHCTBA U
CUCTEMBI C ITapaMeTpaMH.

ITocTpoenue u ucciieg0BaHNEe MAaTEMATUYECKUX
MOJIEJIel pealIbHbIX CUTYallli C TOMOILbIO YPaBHEHU,
CHUCTEM YpaBHEHMI U HEPABEHCTB C IapaMeTpaMu

Be16upats crioco6 penieHus paluoHaIbHBIX, HPPAlOHANBHBIX,
MOKa3aTeNbHBIX, JOrapu(MHUUECKHX H TPUTOHOMETPUUYECKUX YPaBHEHHN U
HEpPaBEHCTB, CO/IEPKALINX MOIYJIH U ITapaMeTphI.

IpumenaTs rpaduyecKkue U aHATUTUICCKIE METO/IBI JUISl PEIICHHS
YpaBHEHUH M HEPABEHCTB C MapaMeTpaMu, a TAKKe UCcclleloBanne QpyHKIHMA
METO/IaMU MaTEMaTHUYECKOI'0 aHaJIM3a.

CTpouTs M MccaeI0BaTh MAaTEMAaTUIECKHE MOJIENH PEAIbHBIX CHTYaIIHiA
C TIOMOIIBIO YPaBHEHHH, HEPABEHCTB M CHCTEM C TapaMeTpamMu
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Pabouaa npozpamma yuedbnozo Kypca «I eomempusn»
LJenu uzyuenus yueonozo Kypca

I'eomerpus siBiseTCS OJHUM M3 0a30BBIX KYpCOB Ha YPOBHE CpeaHero oOmiero oOpa3oBaHus,
TaK Kak 00ecreynBaeT BO3MOKHOCTh M3yYeHUs AMCLUIUIMH €CTECTBEHHOHAYYHOW HAIpaBIEHHOCTH U
MPEIMETOB TYMaHUTAPHOTO HUKIA. [[0CKOIBKY JTOTHYECKOe MBIIIICHHE, (OPMHUPYEMOE MPH U3YUYECHUU
00y4aromuMUCs TOHATHWHBIX OCHOB T€OMETPHUH, IPU JJOKA3aTEIbCTBE TEOPEM U IIOCTPOCHUH IIETIOUKU
JIOTUYECKUX YTBEPKACHUH MPHU PEIICHUN T€OMETPHUECKUX 33/1a4, YMEHUE BBIABHTATh U ONPOBEPraTh
THIOTE3bl HETIOCPEACTBEHHO HCIIONB3YIOTCS TMPH PEIICHUH 3a/1a4 €CTECTBEHHOHAYYHOTO IIMKIIA, B
YaCTHOCTH (PM3UYECKUX 3a7a4.

Llenp ocBoeHus HporpaMmbl ydeOHOTO Kypca «l'eomerpusi» Ha YriayOI€HHOM YpOBHE —
pa3BUTHE WHAMBHIYAIBHBIX CIIOCOOHOCTEH OOydYaromuxcss TpH HM3YYEHHH TEOMETPUH, Kak
COCTaBJISIOLIEH TpeAMeTHON obnactu «MaremMatuka W MH(OpMaTuka» uepe3 olecrieueHue
BO3MOXHOCTH TPUOOPETEHUsS] U HCMOJIb30BaHUs OoJjiee TIIyOOKMX T€OMETpPUYECKUX 3HaHUM U
NEeWCTBUH, CHEIU(PUIHBIX TEOMETPUH, M HEOOXOJUMBIX JUIS YCIIEUIHOTO MpPOQEeCcCCHOHATHLHOTO
00pa3oBaHus, CBSI3aHHOTO C UCIIOIb30BaHNEM MaTEMaTHKU.

[TpropuTeTHEIMH 3aauaMi Kypca T€OMETpUU Ha YrIIyOJIEHHOM YPOBHE, PACIIUPSIOUIIMH U
YCUJIMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBIISTFOTCS:

® pacCIIMpeHHE TMPEICTABICHUS O TEOMETPUU KaK YaCTH MHUPOBOHM KYIbTYpHl B (OpPMUPOBAHHE
OCO3HAHHS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIIUM MHPOM;

e hopMupoBaHWE TMPENCTABICHHS O MPOCTPAHCTBEHHBIX (QHUTypax Kak O BaXHEHIIHX
MaTEeMaTHYECKAX MOJIENSX, MO3BOJISIOMIMX OINMCHIBATH M M3y4aTh pPaszHbIC SBJICHUS OKPYKAIOUIETO
MUpA; 3HaHUE MOHATHHHOTO ammapara 1o paszaeny «CTepeoMeTpus» MKOJIFHOTO Kypca TeOMETPHH;

¢ hopMupoBaHNEe YMEHHS BJIAJIETh OCHOBHBIMH TIOHSATHSMH O TIPOCTPAHCTBEHHBIX (PUTYpax W UX
OCHOBHBIMHM CBONCTBAMH; 3HAHUE TeopeM, GOpMyl U yMEHHE HUX NPUMEHATh; YMEHUs JI0Ka3bIBaTb
TEOpeMBbI M HaXOAUTh HECTAHAAPTHBIE CIOCOOBI PELICHUs 3a/1ay;

e (opMHpOBaHHE YMEHHsS paclO3HAaBaTh Ha 4YepTekax, MOJENAX M B pEaIbHOM MHUDE
MHOTOI'PaHHHUKH U TeJla BPalleHUs; KOHCTPYUPOBATh T€OMETPUUECKHE MOJIEIIN;

e hopMUpOBaHNE MOHUMAHHUS BO3MOKHOCTU aKCMOMAaTHYECKOIO MOCTPOEHHsI MaTeMaTHYECKHX
Teopuil; popMUpOBaHHE NOHUMAHMSI POJIM AKCUOMATHKH NPH TPOBEJCHNUN PACCYKICHUH;

¢ hopMupoBaHNE YMEHUs BIAJETh METOJAMH J0KA3aTEeJIbCTB U AJITOPUTMOB PELICHMS; YMEHUS
UX NPUMEHATh, IPOBOIUTH AOKA3aTENIbHbIE PACCYKICHUS B XO/1€ PEILIEHHs CTEPEOMETPHUUECKUX 3a/1ad
U 3a7ady C MPaKTHYECKUM COJep)KaHueM; (OpPMHUPOBAHUE IPEACTABIECHUS O HEOOXOAUMOCTH
JI0Ka3aTeNbCcTB MpPU OOOCHOBAaHMM MATEMATUYECKUX YTBEPXKIEHHMM M pOJIM aKCUOMATUKU B
IIPOBEACHUY JIeAYKTUBHBIX PACCYKACHUM;

®pa3BUTHE U COBEPILICHCTBOBAHUE MHTEJJIEKTYaJbHBIX M TBOPUYECKHX CIOCOOHOCTEH
oOyyaromuxcs, 03HaBATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUH, KDUTUYHOCTH MBILLUICHUS,
UHTEpeca K U3y4EHHUIO F€OMETPHUH;

e hopMupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH, pEJIEBAaHTHOM TIE€OMETPUM: YMEHHUs
pacrio3HaBaTh MPOSIBIEHUS I'€OMETPUUECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealibHbIX
KU3HEHHBIX CUTYalUsIX U MPH U3YYEHUH JPYTUX y4eOHBIX MPEJAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJEIMPOBAHUS pPEAIbHBIX CUTYyallUil, HCCIIEAOBAaHUS IOCTPOEHHBIX Mojelnel,
MHTEpIpETalMy NOJTYYEeHHBIX PE3yIbTATOB.

OcHOBHBIE cojepkaTenbHble JUHMKM Kypca «['eomerpum»: «IIpsiMble W MJIOCKOCTH B
IIPOCTPAHCTBE», «MHOrOrpaHHuKN», «Tena BpameHus», «BEKTOpbl U KOOPJMHATHI B IPOCTPAHCTBEN,
«/IBM>KEHUS B IPOCTPAHCTBEY.

CoopmynupoBanHoe B DenepalbHOM TocyIapcTBEHHOM 0Opa30BaTeIbHOM — CTaHAapTe
cpeaHero oomiero obOpa3oBaHMs TpeOOBaHHWE «YMETh OIEPUPOBATh IMOHATUAMUY», PEIEBAHTHBIX
reOMETpUN Ha YriayONEHHOM YpOBHE OOY4eHHUs, OTHOCHUTCS KO BCEM COJEp)KaTeNbHbIM JIHHUSAM
y4eOHOTO Kypca, a GopMHUpOBaHHE JJOTMUECKUX YMEHHUH OCYIIECTBISIETCS Ha MPOTSHKEHUH BCETO Kypca
oOyuenus. CopepikaHue 00pa3oBaHMs, COOTBETCTBYIOIIEE IPEIMETHBIM pe3yJabTaTaM OCBOEHHS
paboueil mporpaMMel, pacrpeaeNéHHbIM O TroJaM OOy4YeHMs, CTPYKTYPUPOBAHO TaKHUM 00pa3oM,
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9TOOBI KO BCEM OCHOBHBIM, MIPUHIIUITUATBHBIM BOIIPOCaM O0ydaronirecs: 00pamaiuch HeOJHOKPATHO.
9t0 IIO3BOJISACT OpraHnu30BaThb OBJIAICHUC reoMETpUICCKUMU IHOHATUAMHA u HaBbIKaMH
MOCIIEIOBATEIbHO M MOCTYIATENFHO, ¢ COOMIOCHUEM IPUHIINIIA TPEEMCTBEHHOCTH, a HOBbIC 3HAHUS
BKJIIOYATh B OOIIYIO CHCTEMY F€OMETPUYECKUX MPEACTABICHUN 00yJaromuXcs, pacupsis U yriryomuss
e€, 00pasys MPOYHbIE MHOXXECTBECHHBIC CBS3H.

[lepexoxa K U3y4eHUIO TEOMETPHUU Ha YIITyOJEHHOM YPOBHE TTO3BOJISCT:

—co3naTh ycnoBus A auddepeHnuanuu  00y4eHHs, TOCTPOSHUS WHAUBUAYAIbHBIX
00pa3oBaTeNbHBIX MPOTPaMM; OOECIICYHTh YIIyOIEHHOE M3yYeHHE T'€OMETPUH KaK COCTAaBIISIONICH
yaeOHoTro npeamera «MaTeMaTHuKay;

— IOJArOTOBUTH OOYYArOIIMXCS K IPOJOJDKEHUIO H3YYEHHUsT MaTeMaTHKU ¢ y4éToM BbIOOpa
Oynymiet mpodeccun, obOecredrBasi NPEEMCTBEHHOCTh MEXKIAY OOMIMM H MPOQEeCcCCHOHATBHBIM
00pazoBaHUEM.

Mecmo yuednozo Kypca 6 yueoHom niane
B YueOHOM 1utaHe Ha H3ydeHue YriayOoJIE€HHOTO Kypca TeOMETPHH OTBOAMUTCS /8 yueOHBIX YacoB.

ITnanupyemoie npeomemusie pe3yibmamol 0C60eHUA PAOOUENl NPOZPAMMbBL
OcBoenne yuebHoro Kypca «['eomeTpus» Ha ypoBHE CpeTHETO 001Iero oOpa3oBaHusl JOHKHO
obecrieunBars JOCTHXKCHUEC CIICAYIOMUX MPEAMETHBIX O6paSOBaTeJ'II)HI)IX PE3YIbTATOB:

e (CB00OAHO OMNEpUPOBATH OCHOBHBIMU MOHSATHSIMM CTEPEOMETPHUHM TpPU pEIIeHUH 3anad U
IMPOBCACHUHN MATEMATHYCCKHUX paccymzleHHﬁ.

L HpI/IMeHHTB AKCHUOMBI CTEPCOMETPUHN U CIICACTBUA U3 HUX IIPU PECIICHUU I'COMCTPUYCCKUX 3aa4.

e KiraccupunupoBarh B3aWUMHOE PACIOJIOKCHHE TIPSIMBIX B MPOCTPAHCTBE; IUIOCKOCTEH B
MPOCTPAHCTBE; MPSMBIX M IUIOCKOCTEH B MMPOCTPAHCTBE.

e CBOOOIHO OTEPHPOBATH MOHATUSIMH, CBSI3aHHBIMH C YTJIAMH B MTPOCTPAHCTBE: MEXKIY MPSIMBIMU B
MPOCTPAHCTBE; MEXY IPSIMOH U TIOCKOCTBIO.

e  CB0O0OOIHO ONIEPUPOBATH MOHITHUIMH, CBSI3aHHBIMUA C MHOTOTDAHHUKAMH.

e (CBoOogHO pacrmo3HaBaTh OCHOBHBIE  BHABI ~ MHOTOIPAaHHHKOB  (NpH3Ma, TMHpaMHIA,
MPSIMOYTOJIBHBIN MapajuiesienuIe, Ky0).

e KrnaccudpunupoBaTb MHOTOTPaHHUKH, BEIOWPAst OCHOBAHHUS ISl KITACCHU(HKAIIHH.

e  CB00OOIHO OTIEPUPOBATH MOHITUSMH, CBI3aHHBIMU C CEYEHUEM MHOTOTPAHHUKOB IIJIOCKOCTEHIO.

e BrpmonHATe mnapaienbHOE, [EHTPAIBHOE W OPTOTOHAJIBHOE MPOSKTUpOBaHHE (GUIYyp Ha
TUIOCKOCTB; BBITIOJIHATH H300pakeHUs1 PUTYp Ha TUIOCKOCTH.

e CrpouTh CEYCHHS MHOTOTPAHHHKOB Pa3JIMYHBIMH METOIAMH, BBITIOJIHATH (BBIHOCHBIC) TUIOCKHE
YEePTEIKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DPUTYP: BUI CBEPXY, COOKY, CHH3Y.

e Bpuuciare miomaan MOBEPXHOCTEH MHOTOIPAHHHMKOB (MpH3Ma, MHUPaMKIA), T€OMETPHUECKUX
TeJ C IPUMEHEHUEM (OpMYJI.

e CBOOOJHO ONEPUPOBATH IMOHSTUSIMHU: CUMMETPHS B MPOCTPAHCTBE; LIEHTP, OCb M IUIOCKOCTH
CUMMETPHH; IICHTP, OCh U IIOCKOCTh CAMMETPHH (DUTYPHI.

e CBOOOJHO OIEPUPOBATH TOHATHSIMH, COOTBETCTBYIOUIMMH BEKTOPaM W KOOpJAWHATaM B
MIPOCTPaAHCTBE.

e  BrImonHATH IeHCTBUS HaJl BEKTOPAMHU.

e Pemate 3amauMm  Ha  JOKAa3aTENbCTBO MATEeMATUYECKUX  OTHOLIGHHWH UM HAXOXXICHHE
T€OMETPHUECKUX BEIMYUH, IPUMEHSSI U3BECTHBIE METO/IbI MPH PEIICHUU MaTeMaTUYeCKUX 3a]1ad
MOBBIIIEHHOTO U BHICOKOTO YPOBHS CIIOKHOCTH.

e [IpuMeHsTH MpocTElIIe IpOrpaMMHBIE CPEACTBA U AIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHCTEMBI
MIPH PEIICHUH CTEPEOMETPUIECKUX 3a/1ad.

e lI3BnekaTh, NpeoOpa3oBBIBATH M WHTEPIPETUPOBATH HWHGOPMALMIO O TMPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX PUTypax, MPEeJACTAaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

e [IpuMeHSATh MONYYCHHbIE 3HAHUS Ha TPAKTUKE: CpPaBHUBATh M aHAIM3HPOBATh pEallbHbIC
CUTYyaIliH, TMPUMEHSATh W3YYEHHBbIE MOHSATHS B TPOIECCe MOWCKA PEIICHUsS MaTeMaTHYeCKd
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cOpPMYIMPOBAHHOW TMPOOJIEMBI, MOJACITUPOBATh pEAIbHBIE CHUTYallMM Ha SI3BIKE T'COMETpPUH,
HCCIIEI0BaTh MOCTPOEHHBIE MOJEIN C MCIIOJIb30BAHMEM TIE€OMETPUYECKUX IOHATUH U TEOpEM,
ammapara anreOpbl; pemaTh MPaKTUYECKHe 3aJaui, CBA3aHHBIE C HAXOXKJICHHEM I'eOMETPUYECKIX
BEJIMYMH.

WNmere mpenctaBieHuss 00 OCHOBHBIX JTallaX pa3BUTHUS TE€OMETPUM KaK COCTaBHOM YacTU
(byHIaMeHTa pa3BUTHUS TEXHOJIOTHH.

CB0OOHO ONEpPHPOBATH TOHSATHSIMH, CBS3aHHBIMH C IWIMHAPHUYECKOW, KOHUYECKOH U
cepuIecKoil MOBEPXHOCTIMH; OOBSICHITH CIIOCOOBI TIOTYICHUSI.

OnepupoBaTh HMOHATHSAMH, CBSI3AHHBIMH C TEJIAMH BpAIEHUs: LWIMHIAPOM, KOHYCOM, cepoil u
1apom.

Pacnio3naBath Tena BparieHust (LMIMHIP, KOHYC, cdepa U map) U 00bIACHATH CIIOCOOBI MOJTy4EHUs
TE€J BpallEeHUS.

KnaccudumupoBaTs B3auMHOE pacmoiokeHue chepbl U MII0CKOCTH.

BbruncnsaTe BeIMUYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB M TeJ BpallleHHs; OOBEMBI U IUIOIIAIU
MOBEPXHOCTENH MHOTOTPAaHHUKOB U TEJ BPAIIEHUs, TEOMETPUUYECKUX TN C IPUMEHEHHEM (HOpPMYII.
CB0OOOJIHO omepupoBaTh MOHATUSMH, CBSI3AHHBIMM C KOMOMHAIUsIMU TeJl BpallleHUs u
MHOTOTPAaHHUKOB: MHOTOTPaHHMK, BIHMCAHHBII B cdepy M ONUCaHHBIM Okono cdepsl; chepa,
BIHMCAaHHAsl B MHOTOTPaHHUK HWJIM TEJIO BPaICHUSI.

BbryncnsaTe COOTHOLIEHHS MEXKY TUIOMIAIIMU OBEPXHOCTEN M 00bEMaMU MOJTIOOHBIX Tell.
N300paxkaTe u3ydaemble (UIYpHI; BBIMOJHATH (BBIHOCHBIE) IUIOCKHME YEPTEKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX (PUTYDP: BUI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUECHHUS TEJ BPAIICHHUS.
W3Bnekarb, MHTEpHpeTUPOBAaTH U MPeoOpa3oBbIBaTh HHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, IPEJCTABICHHYIO Ha YepTexkaxX U pUCYHKaX.

CB00601HO ONIEpUPOBATh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BhINoaHATE onepanuy Haj BEKTOpaMu.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOPIUHAT.

Pemate reomerpuyeckue 3ajadd Ha BBIYMCIECHUE YIJIOB MEXKIY MNPSAMBIMH M IUIOCKOCTSIMM;
BBIUHCJIEHUE PACCTOSIHUM OT TOYKM JI0 IUIOCKOCTH; B I€JIOM, Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOI'O METO/1a IIPU PeILIeHHH.

CB00601HO OnIEpUPOBATH MOHATUAMH, CBSI3aHHBIMU C JABMKEHHEM B IIPOCTPAHCTBE; 3HATh CBOICTBA
TIBUDKECHUH.

BBITNOJIHATh HW300pak€HUs] MHOTOI'PDAaHHMKOM M TeJl BpAIEHUs IpU MapajuleIbHOM IIepeHoce,
LEHTPAJILHOM CHUMMETpPHUM, 3€pKaJbHOM CHUMMETPUM, IIpM IOBOPOTE BOKpPYr MPsAMOIi;
npeoOpazoBaHus MOI00HS.

CtpouTh cedyeHUss MHOTOIPDAaHHHMKOB M Te€J BpAalllEHUs: CEYeHHs LIMHApa (NapaiesibHO U
NEPIEHANKYIIIPHO OCH), CEUeHHMsl KOoHyca (IapajieIbHOe OCHOBAaHMIO M IIPOXOJIee uepes
BEpILIUHY), CEYEHU 11apa.

Hcnonbs3oBaTh METOJAbl IMOCTPOEHMSI CEUEHMH: METOJ CIIEJOB, METOJ| BHYTPEHHEro
IIPOEKTUPOBAHUS, METO/I IIEPEHOCA CEKYILEH MIIOCKOCTH.

JloKa3bIBaTh F€OMETPUUECKUE YTBEPKICHHS.

[TpumMensTh reomeTprueckue GaxkThl Ui peIIeHUs] CTEPEOMETPUUYECKHX 3aJjay, MPEoIarariinx
HECKOJIBKO LI1aroB peleHus], eClId YCIOBUS PUMEHEHHs 3a/1aHbl B SIBHOW M HEsIBHOU (opMme.
Pemare 3agaum  Ha  J0Ka3aTeIbCTBO  MAaTEMaTHYECKMX OTHOUIEHMM M HAaXOXICHHE
TFE€OMETPUYECKUX BEJINYMH.

[IpuMeHATh TPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKALIMOHHBIE CUCTEMBI IIPH PEILICHUU
CTEPEOMETPUUYECKUX 3a]1a4.

[IpuMeHsATH MOJIydeHHbIE 3HAHUS Ha TPAKTHKE: CpPaBHMBATh, AHATU3UPOBATh U OICHUBATH
peaJIbHbIE CUTYyallUu; IMPUMEHATh MU3yYEHHBIE NOHATHUS, TEOPEMBI, CBOMCTBA B IIPOLECCE MOMCKA
peleHust MaTeMaTu4ecku chopMyITMPOBAHHOM MPOOIEMBI, MOAETHPOBATH PeabHBIE CUTYallUN Ha
A3BIKE TEOMETPUH, HCCIEAO0BATH IOCTPOCHHBIE MOJIENM C HCIHOJb30BAHUEM TI'€OMETPHUUYECKHUX
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MOHATUM M TeopeM, ammapata ainreOpbl; pelaTh MPAaKTUYECKUE 3aJaud, CBA3aHHBIE C
HAaX0XJAEHUEM IT'€OMETPUUECKUX BEINYMH.

e llmerp mnpexacraBieHUs 00 OCHOBHBIX 3TallaX pa3BUTHUS TEOMETPUM KaK COCTaBHOM YacTH
¢dbyHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

Cooepotcanue yueonozo Kypca

IIpsiMmble U MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHS cTepeoMeTpuu. Touka, mpsiMasi, IIOCKOCTb, IpocTpaHcTBO. [lonsiTue 06
aKCMOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHUH: aKCUOMBI CTEPEOMETPUH U CIIEJCTBUS U3 HUX.

B3aumHOoe pacnosiokeHue NpsIMbIX B IPOCTPAHCTBE: IEpeceKarolluecs, MapajljlelibHbIE U
CKpenuBamImuecs: mnpsmbie. [Ipu3Haku CKpemmBaromuxcss NpsMbIX. [lapamienbHOCTh NPSAMBIX U
IJIOCKOCTEH B POCTPAHCTBE: MapajlieibHble IPSIMbIE B IPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX MPSAMBIX;
NapajuleIbHOCTh MpSAMOM W TUIocKocTU. [lapamnenbHoe U LIEHTpalibHOE TMPOEKTHUPOBAHUE,
nzobpaxenue guryp. OCHOBHbIE CBOMCTBA MapajuielbHOIO MpoekTupoBanus. M3obpaxenue ¢uryp B
napajuleIbHOM MPOEKUMU. YTIIBI C COHANpPaBICHHBIMH CTOPOHAMM; YIroJl MEXAY MpsIMbIMH B
npoctpanctBe. [lapamienbHOCTh MIIOCKOCTEN: MapajiebHbIE MJIOCKOCTH; CBOMCTBA MapajuiesIbHBIX
wiockoctel. [Ipocreiinme npocTpaHCTBEHHbIE (UTYphl HA MIOCKOCTU: TETPadAp, Hapajlieienures;
MOCTPOEHUE CEUCHUM.

[TepnieHTUKYISIPHOCTD TPSIMOM M TJIOCKOCTH: TEPIICHIUKYJSIPHBIE TPSIMbIE B MPOCTPAHCTBE,
MpsIMBIE TIapAJJIEIbHBIC U IEPIIEHINKYISIPHBIE K TFIOCKOCTH, MPU3HAK MEPIICHIUKYISIPHOCTH MPSMOU U
IJIOCKOCTH, T€OpEMa O MPAMOMN MEPNEHAUKYISIPHOU TIOCKOCTH. OpTOroHaIbHOE MPOEKTHPOBAHUE.
[lepnieHuKynsAp ¥ HaKJIOHHBIE: PACCTOSIHME OT TOYKHM JO IUIOCKOCTH, PACCTOSIHME OT MpPSIMOH /10
IUIOCKOCTH, TpOeKUusi (Urypsl Ha MJIOCKOCTh. [lepneHIuKynspHOCTh IUIOCKOCTEH: TpPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX IJIOCKOcTel. Teopema o TpéxX neprneHauKymnspax.

VYriael B MPOCTPAHCTBE: YroJl MEXKAY NPSMOM M TUIOCKOCTBIO; JBYIPAHHBIM YTOJI, JTUHEWHBIN
yroJs JBYIpaHHOTO yrja. TpéxrpaHHbld W MHOrorpaHHbie yriabl. CBOWCTBa IUIOCKUX YIJIOB
MHOrorpaHHoro yria. CBOWCTBa IIOCKMX M JBYIPAaHHBIX YIVIOB TPEXIpPaHHOro yria. Teopemsl
KOCHHYCOB U CUHYCOB JUIsl TPEXIPAHHOIO YIJIa.

MHoOrorpaHHMKH

Bunel MHOTOrpaHHUKOB; pa3BEPTKa MHOrorpaHHuka. [Ipusma: N-yrosbHas mnpusMma; npsmas u
HAKJIOHHAsl MPU3MbI; OOKOBasi U MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenumnesn, npsMOyroabHbIN
napajuiefienunea u ero cporcrBa. Kparwaiimive myTH Ha MOBEPXHOCTH MHOTOTpaHHHKA. Teopema
Oiinepa. IIpoctpanctBenHas teopema [ludaropa. [lupamuaa: N-yronbpHas nmupamua; npaBujbHas U
yceuéHHasi nupamuabl. CBoiicTBa pédep u OOKOBBIX TI'paHel MpaBHIIbHON mupaMubl. [IpaBuiibHbIe
MHOTOTPAaHHUKU: MPaBUIbHAS MPU3Ma U MPaBUIIbHAS MHPaMU/A; IPABUIIbHAS TPEYroJibHAsI TUPaMH/IA
U MpaBUJIBHBIN TeTpadap; KyO. [IpencraBnenue o mpaBUIIbHBIX MHOTOTPAHHUKAX: OKTadIp, AOJCKAdIAP
U UKOCadIp.

Borunicnenue »1meMEHTOB MHOTOTPAHHUKOB: pE&Opa, auaroHanu, yrisl. [lnomaas OoxoBoi
MOBEPXHOCTU W TOJHOW MOBEPXHOCTU MPSIMOM MPU3MBI, IUIOIIAIL OCHOBAHHM, TeopeMa O OOKOBOM
MOBEPXHOCTU NpsMON mpusMbl. [lnomaas OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPaBUIBHON
MUPaMU/JIbl, TEOpPEMa O TJIOMAAN YCEUEHHON TUpaMUIbl.

CummeTrpusi B TOPOCTPAHCTBE. OJEMEHThl CHUMMETPUM MPABUIBHBIX MHOTOTPaHHUKOB.
CummeTpusi B MPaBUJIbHOM MHOTOTPAHHUKE: CUMMETPHUSI MapajuieNenuiena, CAMMETPUS PABUIIbHBIX
MIPU3M, CHMMETPHUSI MPABUIILHON TUPaMU/IBL.

BekTopbl 1 KOOpAUHATHI B IPOCTPAHCTBE

IloHsATHA: BEKTOpP B IIPOCTPAHCTBE; HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOTO BEKTOPA; BEKTOPBI
KOJUIMHEApHbIE, COHAIIPABJICHHBIE U IPOTUBOIIOJIOKHO HallpaBJICHHbIE BEKTOPBI. PAaBEHCTBO BEKTOPOB.
JlelicTBUsL C BEKTOpaMU: CIIOKEHME W BBIYMTAHUE BEKTOPOB; CyMMa HECKOJBKHX BEKTOPOB;
YMHOKEHUE BEKTOpa Ha uncio. CBOMCTBa ClOKeHUS BEKTOpOB. CBOICTBA YMHO>KEHHs BEKTOpa Ha
gucio. [loHsaTe komIiutaHapHble BekTOpbl. I[Ipu3Hak koMmmiiaHapHOCTH TpEX BekTOopoB. [IpaBumio
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napajuienenunena. Teopema O pasjoKEHUM BEKTOpa IO TpEM HEKOMILIAHAPHBIM BEKTOPAM.
[IpsmoyronpHas cucremMa KoopauHaT B mpocrpaHcTBe. KoopaumHatel BekTOpa. CBsA3b MEXIY
KOOpJMHATaMM BEKTOPA U KOOpJAMHATAMM TOUYEK. YTOJ MEXIy BekTopaMu. CKaJlsipHOE IIPOU3BEICHUE
BEKTOPOB.

Tena ppamenust

THoustTus: HUWIMHAPHUYICCKAaA IMOBCPXHOCTD, KOHHYECCKas IMOBCPXHOCTD, C(l)epI/I‘IeCKaﬂ
MMOBEPXHOCTh, OOpa3yronue MmoBepxHocTe. Tena BpalieHHs: MWIHHIP, KOHYC, YCCUEHHBIA KOHYC,
cdepa, map. BzammHoe pacnosoxenune chepbl W IUIOCKOCTH; KacaTelbHas IUIOCKOCTh K cdepe.
N300pakenue Ten BpalieHus Ha IUIOCKOCTH. Pa3zBépTka mummHapa u koHyca. Cummerpus chepsl u
mrapa.

O6béM. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 00BEME MPSIMOYrOJIBHOTO
napajuiesienunesaa u cieacTsus u3 He€. O0bEM NpAMON U HAKIIOHHOW IPU3MBI, HWIMHJPA, THPaMUIbI
n KoHyca. O0BEM 11apa ¥ HIapOBOTO CETMEHTA.

KOM6I/IH&HI/II/I TCJI BpalllCHUSA U MHOTOT'PaAaHHHUKOB. HpI/I3Ma, BIIMCaHHAasA B OWJIMH/IP, OIIMCAaHHAA
oxojio nuiuHpa. [lepeceuenue cdeprl u mapa ¢ wiockocTeio. Kacanue mapa u cepsl mI0CKOCTHIO.
[TonsiTHE MHOTOTPAaHHKMKA, OITMCAHHOTO OKOJIO cephl, Chepbl, BIUCAHHON B MHOTOI'PAaHHUK WJIM TEJO
BpalleHU.

[Tnomane TOBEPXHOCTH WHIWHIpPA, KOHYyca; riomanb chepsl m e€ uacteid; [lomoOue B
npocTtpancTtBe. OTHOIIEHHEe 00BEMOB, TUIOIIAACH MOBEpXHOCTEH Tom00HBIX Guryp. [Ipeodbpazopanue
nomoOusi, romorteTs. PemieHne 3agad Ha TUIOCKOCTH C  HCIIOJNB30BAaHHEM CTEPEOMETPHUYECKHX
METO/IOB.

HOCTpOGHI/Ie CeYeHUH MHOT'OI'PpaHHUKOB W TECJI BpAallCHUA: CCUCHUA THUJIMHIApPA (HapannenLHo n
MEePIEeHIUKYIIIPHO OCH), CEYCHHsI KOHYyca (apauieIbHOe OCHOBAHHIO M MPOXOAIIEe Yepe3 BEPIINHY),
CEUeHHs LIapa; METOJIbl MOCTPOEHUSI CEUEHUI: METO/] CJIEJIOB, METO/I BHYTPEHHET0 POEKTUPOBAHUS,
METO/1 IEPEHOCA CEeKYIIEeH MI0CKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bekropel B mpoctpancTBe. Omnepanuy HajJ BEKTOpaMU. BEKTOpHOE YMHOXEHHE BEKTOPOB.
CpoiicTBa BeKTOpHOro yMHOXeHUs. [IpsMoyrosnpHass cucTeMa KOOpIMHAT B IPOCTPAHCTBE.
Koopnunatel BekTopa. Pasnokenue BekTopa mo 0Oaszucy. KoopauHaTHO-BEKTOpHBIH METOA MIpU
pELIeHUH TeOMETPUUECKUX 3a/1a4.

JABuKeHUsI B IPOCTPAHCTBE

JIBmwxenus npoctpanctBa. OtobOpakenus. [[Bmkenus u paBeHcTBO ¢uryp. OOmme cBoicTBa
NBUKEHUH. Buapl ABMKEHUH: MapasieNbHBI IEPEeHOC, LIEHTpalibHas CHMMETPHS, 3epKalbHas
CUMMETpUS, TOBOPOT BOKPYT npsiMoii. [IpeoOpazoBanus mogo6us. [Ipsimas u cdepa Diinepa.
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Temamuueckoe naianuposanue yuedHozo Kypca

Ha3Banue pa3nena
(Tembl) Kypca
(K0JIN4eCTBO YaCOB)

OcHoBHOE€ CoacpKaHue

OcHOBHbIE BHIbI JI€SITEJIbHOCTH Yuamuxcs

BBenenue B
cTepeoMeTpHIO

(6 1)

OcHOBHBIE MPOCTPAHCTBEHHBbIE (PUTYPHI.

[lonsaTHa cTepeoMeTpun: ToUKa, IpAMas, MIIOCKOCTb,
npoctpancTBO. OCHOBHBIE MpaBHIIa H300paKEHNUs Ha
PUCYHKE IINIOCKOCTH, MMapaJIJICIIbHBIX IIPAMBIX
(OTpe3KoB), CepEeIUHEI OTpE3Ka.

[lonsTHa: mepeceKkaromyecs MiI0CKOCTH,
repeceKarolecs npsmas 1 miocKoCTh;
MIOJTYTIPOCTPAHCTBO.

MHororpaHnHUKA, N300pa’kKEHNE MPOCTEUIITIX
MIPOCTPAHCTBEHHBIX (PUTYP, HECYIIECTBYIOIITHX
00BEKTOB.

AKCHOMBI CTEpEOMeTPHH U NepBbIe CJIeACTBUS U3
HHX.

Croco0b1 3a1aHuUs IPSIMBIX U TUIOCKOCTEN B
MIPOCTPAHCTRBE.

O0603HaYCHUSI TIPSIMBIX U TIIIOCKOCTEH.

Ceuenusi. M300paxeHne CeUeHNN MIPAMHUIIBI, KyOa
Y TIPU3MBI, KOTOPBIE TIPOXOIAT Hepe3 ux peopa.
N3obpakeHne nepecedeHms MOTyIeHHbIX TUIOCKOCTEH.
PackpaimBanue MOCTPOESHHBIX CEUEHUH pa3HbIMU
[BETaMHU.

MeToga cjie10B 1JI51 IOCTPOEHN S CeYeHMid.
CBolicTBa nepeceuyeHUu MPSMBIX U MIIOCKOCTEH.
[TocTpoenue cedennii B nmupamue, Kyoe mo Tpém
ToukaM Ha pébpax. Co3aHne BEIHOCHBIX YepTEeKEN U
3aIrCh IaroB MOCTPOSHMS.

IToBTOpEHME NIIAHMMETPUH.

Teopema o mponopIHoHaNBHBIX oTpe3kax. [lomodue
TpeyroabHUKOB. Teopema MeHnenas. Pacuérel B
CEUEHUX Ha BRIHOCHBIX UEPTEKAX.

Wcropust pa3BUTHS IUTAHUMETPUH M CTEPEOMETPHH

Omnpenensite MIOCKOCTh Kak (QUTYpPY, B KOTOPOH BBIMTOTHSIETCS
IJIAaHUMCTPU.

,Z[eJ'IaTL HpOCTEﬁMHe JJOTUYECKUE€ BBIBOAbI U3 aKCHMOMAaTUKN
TIJIOCKOCTH.

[TpuBOIUTH IPUMEPHI PeabHBIX 00BEKTOB, UeAIN3aIInel KOTOPBIX
SABJIAIOTCA aKCHMOMBI T'€OMETPUU.

N3y4aTh, IpUMEHSATH IPUHLUIILI TIOCTPOEHUS CEUEHUM.

Hcenoap3oBaTh 715 IOCTPOSHUS CEUEHUIN METOJI CIIEIOB, METO]
BHYTPEHHET0 IPOEKTUPOBAHUS, METO]] TIEPEHOCA CEKYIIEH MIOCKOCTH.

Pemath crepeomMerprueckre 3aaun: Ha ONpeAesieHHe BIIa CEeUSHHS
Y HaXOXKJIEHHE ero IUTOIa/IH.

AXTyanu3upoBaTh PAaKThl U METO/BI INIAHUMETPHH, PEIIEBAHTHEIC TEME,
MIPOBOJIUTH aHAJIOTHH.

Hcnoab3oBaTh IpU PELISHUN 33124 CIEAYIONNE MNIAaHUMETPUYECKIE
(haKThl ¥ METOJIBI:

Teopembl Dasieca 1 0 NPONOPIUOHAIBHBIX OTPE3KaX. AJITOPUTM

JIeJIEHUsI OTpe3Ka Ha N paBHBIX yacted. Teopema MeHenast.

PaBHOOEnpEHHBIN TPEyroNbHUK. PABHOCTOPOHHUH TPEyrOIBHUK.
[IpssmoyronbHEI TpeyronbHUK. CBOHCTBO CPEAHEN JTMHUH TPEYTOILHUKA.
CBOHCTBO OMCCEKTPHCHI yTiia TpeyroiabHIKa. CBOWCTBO MeAHaH
TPEyTOJIbHHKA.

[Ipu3Haku mogoOws TPEYT OINHHUKOB.

IoxyuyaTh mpeacTaBieHus 00 OCHOBHBIX dTarax pa3BUTHUS

TEOMETPUH KaK COCTAaBHOM YacTH (pyHIaMeHTa Pa3BUTHSI TEXHOIOTHH
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B3aumHoe
pacnonomeﬂne HpﬂMbIX
B IIPOCTPAHCTBE

B3aumnoe pacnonoxeHne NpsiMbIX B IPOCTPAHCTBE.
CkpemnBaromuecs npsmeie. [lprusnaxu
CKPELUBAIOLINXCS MPSIMBIX.

KaaccuduumupoBarh B3aMHOE PaCIIONOKEHUE MPSIMBIX B
MPOCTPAHCTBE, MIUTIOCTPUPYS PUCYHKAMH U MPUBOJIS IPUMEPHI U3
pE€anbHOM KU3HU.

(4 ) [TapannensHble MpsAMbIE B TPOCTPAHCTBE. TeopeMa o Jloka3pIBaTh TEOPEMY O CYIIECTBOBAHUM U €IUHCTBEHHOCTH
CYILLIECTBOBAHWH U €AMHCTBEHHOCTH IIPSIMOU HapajuIebHON MPSIMOM, MPOXOIALIEH Yepe3 TOUKY IPOCTPAHCTBA U HE
NapajulelbHON JAaHHOW MPSIMOM, MPOXOAAILEN Yepes JeXalled Ha Jpyroi NpsiMoid; JIEMMY O IIEPECEYEHUH TUIOCKOCTH ABYMS
TOYKY MPOCTPAHCTBA U HE JIeXkalllel Ha TaHHOW MpAMOM. | MapasuleNbHBIMU MPSIMBIMHU; TEOPEMY O TPEX MapajlICNbHbBIX MPSIMBIX.
JleMMa 0 mepecedeHrr MapajuIenbHbBIX MPSIMBIX Jloka3pIBaTh NMPU3HAK CKPEIMBAIOLINXCS PSIMBIX, TEOPEMY O
mIockocThio. [lapanienbHOCTh Tpex IpaAMbIX. Teopema | CKpeIMBarOMINXCs MPSMBIX.
0 TPEX MapajieNbHbIX TPSIMbIX. Jloka3pIBaTh TEOPEMY O PABEHCTBE YIJIOB C COHAIIPABICHHBIMHU
Teopema 0 CKpEIUBAIOIIMXCS TPSAMBIX. CTOpPOHAMH.
[TapamiensHOE TpoekTHpOBanne. OCHOBHBIC OO0BSICHATH, UTO HA3BIBACTCS MApaIJICTEHBIM U IICHTPATHHBIM
CBOICTBA APAJIEIIBHOTO IPOEKTUPOBAHUS. MPOEKTUPOBAHHUEM H KaK BBIITOJIHSIETCS MPOSKTUPOBAHUE GUTYpP HA
UzoOpaxenne pazHbix GUTYp B MapauienbHON IIJIOCKOCT.
TIPOEKITUH. Jloka3pIBaTh CBOMCTBA MapajuIeIbHOTO MPOEKTHPOBAHUS.
enTpanbHas npoekuusl. H300pakaTh B mapasiensHON MPOEKIINH pa3Hble TEOMETPHIECKHE
VYromn ¢ coHanpaBIeHHBIMI CTOPOHAMU. YTOI MEXAY | (QHUTYpEL.
MIPSIMBIMHU. PemraTs crepeoMerpruecKkue 3ajauu Ha JOKa3aTelnbCTBO U
3ajauu Ha 10Ka3aTeNbCTBO U HCCIIEN0BaHMUE, WCCIIEZIOBAHNE, CBSI3aHHBIE C PACTIONIOKEHUEM MPSIMBIX B IIPOCTPAHCTRE.
CBSI3aHHBIC C PACIOJIOKEHUEM IIPSIMBIX B IPOCTPAHCTBE IIpoBoauTE NOKAa3aTENBHBIE PACCYKICHHUS NIPU PEIICHUN
TEOMETPUYECKHX 3aJa4, CBA3aHHBIX CO B3AUMHBIM PACIIONOKECHUEM
MPSIMBIX B IIPOCTPAHCTBE.
CpaBHUBATh, AHAJTU3MPOBATH U OLIECHUBATb YTBEPXKACHUS C 1I€IbIO
BBISIBJICHUS JIOTHYECKH KOPPEKTHBIX U HEKOPPEKTHBIX PaCCYKICHUI.
Mopae/iMpoBaTh peaabHbIE CHTYallHH, CB3aHHBIE CO B3aMMHBIM
PacroNoKeHNEM NPSIMBIX B IPOCTPAHCTBE, Ha SA3BIKE T€OMETPHUN.
HccnenqoBaTh MOCTPOCHHBIE MOJEIH C HCIIONB30BaHUEM
reOMETPUUECKUX MTOHATHUI U TeOpeM, anmnapara anredpsl, LU poBbIX
peECYpCOB.
IHoryuaTh npeacTaBjieHue O HEHTPAIHHOM IIPOSKTUPOBAHUU U 00
MCTOpPHUH paldOT IO TEOPUH MEPCIIEKTUBBI
MapajienbHOCTD [TonsTHA: MapauIenbHOCTh NPSAMON U TUNIOCKOCTH B KaaccupuuupoBarh B3aMHOE pacONIOKEHUE NMPSIMON U IIIOCKOCTH
NPAMBIX M IUIOCKOCTell B | IPOCTPAHCTBE. B [IPOCTPAHCTBE, MPUBOAS COOTBETCTBYIOIME IPUMEPEI U3 PEaIbHON
NPOCTPAHCTBE [Ipu3Hak napaanenbHOCTH IPSIMOM U MIIOCKOCTH. JKU3HU.
(4 9) CBolicTBa MapayIeTbHOCTH MPSIMON U TUIOCKOCTH. DopMyJIHPOBATH ONPEAESIEHUE MAPAIUICIBHBIX IPSIMOM U INIOCKOCTH.

FGOMeTpI/I‘ICCKI/Ie 3aJa4d Ha BBIYMCIICHUEC 1
A0Ka3aTeIbCTBO, CBA3AHHLBIC C IMAPAJIJICIIbHOCTBIO
MPSAMBIX U IUIOCKOCTEH B IIPOCTPAHCTBC.

I[OKZBLIB&TL IMIPU3HAK O MMapaJUICIbHOCTH HpHMOﬁ " IINTOCKOCTH,
CBOMCTBa napauieaIbHOCTU HpﬁMOﬁ " IIJIOCKOCTH.
Pemarnb CTCPCOMCTPHUYICCKHUC 3aJa"UM BBIYUCIICHUA U JOKA3aTCIbCTBO,
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[TocTpoenue ceuenus, MPOXOAAIIETO Yepe3 TaHHYIO
MIPSIMYIO Ha YEpTEXKE U MapajuIeIbHOTO IPYT Ol MpsSIMOM.
Pacuér otnomenuii. [lapannensHas npoekuus,
MIPUMEHEHHE JUTsI IIOCTPOCHUS CEUSHUH Ky0a u
napasuiesenumnesa.

CaoiicTBa nmapajienenurneaa U mpu3Mbl.

[Tapannensusie mnockocTH. [IpuzHaku
napaJiyIebHOCTH ABYX IUTOCKOCTEH. Teopema o
MapaieIbHOCTH U €AMHCTBEHHOCTH IJIOCKOCTH,
MIPOXO/SAIIEH uepe3 TOUKyY, He MPUHAIeKAIIYIO TaHHON
IIJIOCKOCTHU U CIIEACTBUA U3 HEE.

CBoiicTBa mapauieNbHBIX TUIOCKOCTEH: O
IapasuieIbHOCTH MPSIMBIX IIEpECEUEHUS IIPU
MEePECEUCHUH JIBYX MapajuleNIbHbIX IJIOCKOCTEN TPEThEN;
00 oTpe3Kax mapauIeTbHbIX MPSMBIX, 3aKITFOUEHHBIX
MCXAY apajuICIbHBIMHU IIJIOCKOCTAMM, O IIEPECCUCHUN
HpS[MOﬁ C ABYMA NapaJuuICJIbHBIMU ITJIOCKOCTAMU

CBSI3aHHBIC C MAPAJUICIBHOCTHIO MPSMBIX U IIOCKOCTEH B MIPOCTPAHCTBE.

PemaTs npakTuueckue 3a1auu Ha MOCTPOEHUE CEUCHUN Ha YepTexax
TeTpas3ipa U napajuieienunena.

PemiaTs crepeoMeTpuieckue 3aa4um, CBSI3aHHBIE C IOCTPOCHUEM
CEUEHHUM IIOCKOCTHIO.

IIpoBOAUTH JTIOTHYECKH KOPPEKTHBIC TOKA3ATEIBHBIC PACCYKICHUS
MIPHU PEIICHUH TeOMETPUUIECKUX 3a7]a4 CBSI3aHHBIX C apalIeIbHOCTHIO
IJIOCKOCTEM.

CpaBHMBATH U AHAJTU3UPOBATH PCATHHBIC CUTYAIINH, CBSI3aHHBIC C
MapajuIeIbHOCTHIO MPSMOM U IIOCKOCTU B IPOCTPAHCTBE; MOAETUPOBATH
peaanLIe CI/ITyaHI/II/I, CBA3aHHBIC C HapaHHeJ]LHOCTLIO HpﬂMOfI nu
IIJIOCKOCTHU B MPOCTPAHCTBE, Ha SI3bIKE TEOMETPUH

[epnenauKyASIpHOCTH
NPSIMBIX U IJIOCKOCTell B
NPOCTPAHCTBE

(4 9)

[ToBTOpenue: Teopema [Indaropa Ha TuToCKOCTH,
TPUTOHOMETPHSI IPSIMOYTOJIBHOTO TPEYTOIbHHKA.

CgoiicTBa Ky0a ¥ IPSIMOYTOIHHOTO ITapajuIeenuIeaa.
Brrancnenve amuH OTpe3KOB B KyOe U IPSIMOYT OJTbHOM
napasuiesenurese.

IleprieHIUKYJISIPHOCTD MPSIMON U TIIIOCKOCTH. [Tpu3HaK
MEPHEHANKYISIPHOCTH MPSMOM U I1ockocTu. Teopema o
CYIIIECTBOBAHWH ¥ €AMHCTBEHHOCTH MPSIMOIA,
MIPOXOZISIIEH Yepe3 TOUKY MPOCTPAHCTBA U
MEepHEHANKYISIPHOU K mIockocTh. [Imockoctu u
MIEePIICHANKYIISIPHBIE UM TIPsIMasi B MHOTOTPaHHUKAX.

[leprienauKynsip ¥ HAKJIOHHASI.

[TocTpoenne nmepneHUKyIspa U3 TOYKH HA TPSIMYIO.

Teopema o TpEx mepneHIUKYIsApax (TIpsMas u
oOpatHas).

Yron Mexny ckpelmyBaromumucs npsmeivu. [Touck
MIEPIICHANKYISAPHBIX MPSIMBIX C TIOMOIIHIO
TIEePIICHIUKYISPHBIX TI0CKOCTEN

OpToroHalbHOE TPOSKTUPOBAHUE.

[TocTrpoenue ceuennii Kyoa, MPU3MBbI, IPABUIHHOM
MTAPAMHJIBI C TTOMOIIHI0 OPTOTOHAIBHOH MPOEKIIHH.

AKTyann3upoBaTh (PaKThl U METOABI TUIAHUMETPHH, PEIIEBAHTHBIE TEME,
IIPOBOAWUTH aHAJIOTHH.

@DopMyJIHPOBATH ONPeAeTeHUs: TIEPIICHANKYIIPHBIX IPSIMBIX B
MIPOCTPAHCTBE; ONPEACTICHHE MPSIMOH, TIEPIICHIUKYIIPHON K TUIOCKOCTH.

Jloka3pIBaTh: IEMMY O MEPIIEHANKYIIPHOCTH JBYX MapalieNbHbBIX
MPSIMBIX K TPETHEH MPSMOIA; TEOPEMBI O CBSA3H MEXTy MMapalljIeTbHOCTHIO
MPSIMBIX U UX TIEPIICHINKYIAPHOCTHIO K MIIOCKOCTH.

Jloka3pIBaTh: TEOPEMY, BBIPAKAOIILYIO MPU3HAK NEPIICHTUKYIAPHOCTH
MIPSIMOH ¥ IIJIOCKOCTH; TEOPEMY O CYIIECTBOBAHUU U €UHCTBEHHOCTH
MPSAMOM, MPOXOIALIEH Yepe3 JaHHYIO TOUKY U IEPIEHIUKYISIPHON K
JTAHHOH MJIOCKOCTH.

H300pa:kaTh B3aNMHO NEPIICHINKYISPHBIC TPSIMYIO U TIIOCKOCTb.

@DopMyJIHPOBATH CBOHCTBO MEPIICHINKYIISAPA IO OTHOIIEHUIO K
TIJIOCKOCTH.

IoxyuyaTh mpeacraBieHue O 3HAYCHUN TEPIICHIUKYIISIpA AJIsT APYTHX
oOmacreit Hayku ((pu3MKa, SJHEPTETHUKA, Ta3ePHbBIE TEXHOJIOTHH), B
peanpHON KU3HU (TEXHUKA, OKpYKaromas 00CTaHOBKA).

Jloka3pIBaTh YTBEPXKICHUS, CBSI3aHHBIE C TIPOCKIIMEH IPSIMOil Ha
TJIOCKOCTh, HETIEPIISHTUKYIISPHYIO K STOW TPSIMOH.

Jloka3pIBaTh TEOpEMY O TPEX MEPIICHANKYISIPAX H TEOPEMY 00paTHYIO
TeopeMe O TPEX MepIEeHANKYISIpax.
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CuMMeTpus B IPOCTPAHCTBE OTHOCUTENBHO
mockocTu. IlnockocT cMMMeETpHii B MHOTOTPaHHUKAX.
[Ipu3Hak nepneHuKyIspHOCTH NPSIMON U TUIOCKOCTH
Kak ciesncTsrue cuMMerpui. [IpaBunpHbIe
MHOTOIPaHHHUKH

Pacuér paccrosiHuii OT TOYKH 10 MIIOCKOCTH. CriocoObI

OIIYCTUTDH NCPIECHAUKYJIAPBI: CUMMETPUA, CABUI TOYKU
10 mapauiebHON mpsiMoi. CIBUT IO HeMapaJIeIbHON
NIPSIMO, U3MEHEHUE PACCTOSIHUI

MoayuaTtp npeacraBieHue 00 OPTOrOHAIEHOM HPOCSKTUPOBAHUH.

Jloxa3bIBaTh TEOPEMY O IIPOEKIIUH TOUYKHU Ha MPAMYIO.

PemaTs crepeoMerpuuecKue 3a1a4u, CBsI3aHHBIE C
MEPIIEHAUKYIISIPHOCTBIO NPSMOM U INIOCKOCTH.

PemraTs npukiiaHble 3a1a4u, CBA3aHHBIE C HAXOKIECHUEM
T€OMETPUYECKUX BEINUYUH.

Pemats crepeoMerpudecKkue 3a1a4u, CBSI3aHHbIE C IPUMEHEHUEM
TEOPEMBI O TPEX NEPIEHIUKYIAPAaX, HAX0XKICHUEM PACCTOSHUAM,
IIOCTPOEHUEM MPOEKLIUMN.

CpaBHUBATh M aHATU3NPOBATH YTBEPKIECHUS C IIETbI0 BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKIECHUM.

AHAJIM3UPOBATH U MOJETUPOBATH Ha A3BIKE TEOMETPHUH peaIbHbIC
CUTYallUH, CBSI3aHHBIE C NIEPIEHIUKYIISPHOCTHIO MPSIMOM U INIOCKOCTH;
UCCAe10BaTh TIOCTPOCHHBIE MOJEINHN, B TOM YHCJIE U C HCIIOJIb30BAHUEM
arnmapara anre0psl

BekTopsl B
NPOCTPAHCTBE
(14 v)

ITonsiTe BeKTOpa HA TUTOCKOCTH U B TIPOCTPAHCTRE.

CymMa u pa3HOCTh BEKTOPOB, MTPABHIIO
rapaJuiesienuieia, YMHO)KEHH e BEKTOopa Ha YHUCIIO,
pasnoxeHne BeKTopa 1o 0a3ucy TpEx BEKTOPOB, HE
JISKAIIX B OJHON TUIOCKOCTH.

CkanspHoe mponu3BeieHNe, BRIYHICICHHIE yTIia
MEX]Ty BEKTOPaMH B IIPOCTPAHCTBE.

IIpocTeiiue 3aga4u ¢ BEKTOpaMU

AKTyann3upoBath (PaKThl U METOABI TUTAHUMETPHH, PEIIEBAHTHBIE TEME,
HpOBOJII/ITI) AHAJIOTHUU.

OnepupoBaTh NOHSITUSIMU: BEKTOP Ha MJIOCKOCTH U B TIPOCTPAHCTBE;
KOMIUTaHAPHBIE BEKTOPHL. [IpUBOANTH MpUMeEphl (PU3NIECKIX BEKTOPHBIX
BEJIMYMH.

OcBauBarthb IIpaBWIa BHINOTHEHUS IEHCTBUIN CJI0KEHUS U BHIYUTAHUS
BEKTOPOB, YMHOKCHHUS BEKTOpA Ha YHCIIO.

Joxa3pIBaTh NMpHU3HAK KOMIIJIAHAPHOCTH TPEX BEKTOPOB.

Jloka3pIBaTh TEOPEMY O Pa3NIOKEHHUH JII000T0 BEKTOpa 10 TPEM
JTAHHBIM HEKOMILTAHAPHBIM BEKTOPaM.

IIpuMeHsATH TTpaBUIIa BRITOJHEHUS ISHCTBUI CIOXKCHUS U BEIYATAHUS
BEKTOPOB, YMHOKEHHSI BEKTOPa Ha YMCIIO TIPU PEIIEHUH 3aa4.

HaxoauTh KoOpArMHATHI BEKTOpPa B JAaHHOM 0a3nce M CTPOUTH BEKTOP
IO €ro KOOpINHATAM.

BcenoMHUTSE onpesienieHre CKaJIsIpHOTO YMHOXKEHHS U €T0 CBOKCTBA.
Bbr4ucnsaTh ¢ MOMOIIBIO CKaISPHOTO YMHOXKEHHSI [UTHHBI BEKTOPOB, YTIIBI
MEXTy HUIMH, YCTaHABIIUBATh TIEPIICHIUKYIIPHOCTh BEKTOPOB.

AHaJIM3UPOBATH U MOAEJINPOBATH HA S3bIKE TEOMETPUN PEATHHBIE
CUTYaIlH, CBSI3aHHBIE ¢ (PU3NYECKUMHU BEKTOPHBIMH BEJIMYNHAMI.

Hcnoap30BaTh NIpH PENISHUH 3314, CBA3aHHBIX C BEKTOpaMH B
MIPOCTPAHCTBE, IJIAHUMETPpHYECKHe (DAKTHl M METOTBI

JABukenust
(12 v)

JBwxkenns npoctpancTsa. OToOpaxeHusl.
JBwxeHus u paBeHCTBO Quryp. Obume cBoiicTBa

CB000/1HO ONIEpUPOBATH MOHATHAME: OTOOPAKEHUE IIPOCTPAHCTBA
Ha ce0s1, IBMKEHUE IPOCTPAHCTBA; LIEHTPaJIbHAsL, OCEBasl M 3epKaJIbHAs
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JIBW>KEHUM. Bubl IBU)KEHMI: apaiebHbIN IEPEHOC,
LIEHTpaJIbHASI CAMMETPHS, 3epKaIbHas CUMMETPUSI,
MOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus momgoOusi.
[psmas u chepa Ditnepa.

I'eoMerpuueckue 3aaun Ha MPUMEHEHHE IBIKECHUS

CUMMETPHH, NAPAJUICIbHBIN TIEPEHOC; PABEHCTBO U Toj100ue QUryp.

Joka3bIBaTh YTBEPKICHUS O TOM, UTO LIEHTpaIbHAs, OCEBas U
3epKaJibHasi CAMMETPHUH, TapaJUICTbHbIN EPEHOC SBISIOTCS IBMXKCHUSIMHU.
BoinmoausaTe npeodpa3oBaHus Moa00Us.

OnepupoBaTh NOHATUSIMHU: TIpsiMast 1 cepa Ditnepa.

Pemarb reomeTpuiecKre 3aa4u C UCIIOJIb30BAHUEM JIBUKEHUM.

Hcnoan3oBaTh MpHU pEIICHUH 33729 IBUKEHUS TPOCTPAHCTBA U UX
CBOICTBA.

CpaBHMBATDH U aHAJIM3HUPOBATH YTBEPKIACHHUS C IIETBIO BBISIBICHUS
JIOTUYECKU KOPPEKTHBIX M HEKOPPEKTHBIX PACCYKICHUM.

HccaenoBaTh NOCTPOEHHBIE MOEIH.

HMcnoan3oBath HMGpoBbIe pecypehl

Yrabel u paccTostHUSA

(6 1)

HOBTOpeHI/Iei yYroji Mexay NpsAMbIMH Ha ITJIOCKOCTH,
TPUTOHOMETPUA B IPONU3BOJILHOM TPEYTOJILHUKE,
TeopeMa KOCHHYCOB.

[ToBTOpEeHME: Yroa MeXIy CKPEenBAIOIIIMHUCS
MIPSIMBIMHU B TIPOCTPAHCTBE. | eoMeTprIecKne MeTOIbl
BBIYUCIICHHUA yIJla MEXAY IIPAMBIMA B MHOI'OI'paHHUKaXx.

JByrpannsiii yron. CBOMCTBO TNHEHHBIX YTIIOB
JBYTPAHHOTO YIJIA.

IlepnenauKyIApHBIE MJIOCKOCTH.

CaoiicTBa B3aUMHO TEPIEHINKYIISIPHBIX
miockoctei. [Ipu3Hak neprneHauKyIspHOCTU
IJTIOCKOCTEH; TeopeMa O MPsSMOM MepecedeHus IByX
IJTIOCKOCTEN NMEPIEHIUKYISPHBIX TPEThEH MIOCKOCTH.

[IpssMoyTONBHBIHA apauIeNenumnen; Kyo;
HA3MEPEHUs, CBOMCTBA MPSIMOYTOJIBHOTO
napawienenunena. Teopema o AuaroHaiu
NPSIMOYTOJILHOT O apajljIeNieuIeaa U CICACTBUE U3
HEE.

CrepeoMeTpuyecKue U MPUKIAAHbIE 3a0a4H,
CBSI3aHHBIC CO B3aHMHBIM PACIIONOKEHUEM NPSIMBIX U
IJTOCKOCTH.

[ToBTOpEHUE: CKpELIMBAIOIIKECS MIPSIMBIE,
napajuienbHble IIIOCKOCTH B CTAHJAPTHBIX
MHOI'OI'paHHHKAX.

[Tapa napanienbHbIX IJIOCKOCTEN Ha
CKPEHIMBAIOIIUXCS NPSIMBIX, PACCTOSHUE MEXAY

AKTyaau3upoBaTh (aKkThl U METOBI INIAHUMETPHH, PelICBAaHTHBIC
TeMe, TPOBOINTH aHAJIOTHH.

@opMyJIHPOBATH ONpeeeHNE IBYTPAHHOTO YIIIa.

Jloxa3bIBaTh CBOICTBO PAaBEHCTBA BCEX JIMHEUHBIX YIJIOB
JIBYTPAHHOTO YTJIa.

KaaccupuuupoBarth 1ByrpaHHbIe YTIIBI B 3aBHCHMOCTH OT UX
rpajyCHON MEpBL.

DopMyTUPOBATH ONPEIECICHUE B3aUMHO NEPIICHIUKYIISIPHBIX
IIJIOCKOCTEH.

Joka3bIBaTh TEOPEMY O IPU3HAKE MEPIEHANKYISIPHOCTH IBYX
IIJIOCKOCTEH.

@DopMyJIHPOBATH CIIEACTBUE (U3 IPU3HAKA) O IEPIEHIUKYIIIPHOCTH
IIJIOCKOCTH, KOTOpasi NEPIEHIUKYIISIPHA PSMOi, 10 KOTOPOU
MEPECEKAIOTCS JBE IIIOCKOCTH, 3T ILIOCKOCTSM.

Joka3bIBaTh YTBEPKIACHUS O €r0 CBOMCTBAX; TEOPEMY U CIEICTBUE U3
He€ 0 IMaroHaJIsIX NPSAMOYTOJbHOIO Napaule/ienune/a.

Pemiars crepeoMeTpuuecKue 3aJa4u, CBSI3aHHBIC C
MEPIEHAUKYISIPHOCTD MPSIMBIX U IIOCKOCTEH, UCTIONb3YsI
TUTAaHUMETpUdecKre ()aKThl K METOMBI.

IIpoBOAUTH JTOrHYECKH KOPPEKTHBIE JOKA3ATEIbHBIE PACCYKICHUS
MIPU PELICHUH F'€OMETPUUYECKUX 3a7a, CBSI3aHHBIX C
MEPIEHAUKYIISIPHOCTBIO IIIOCKOCTEH.

AHAIN3UPOBATH U MOJEJMPOBATH HA SI3bIKE TEOMETPUU PEaIbHbIC
CUTYallUH, CBSI3aHHBIE C MEPIEHIUKYISIPHOCTHIO MPAMBIX U ILIOCKOCTEH.

HccnenoBath NOCTPOECHHBIE MOJENU, B TOM YHCIIE U C
MCIIOJIH30BAHMEM arapara anre0psbl.
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CKPEILUBAIOLUIIMUCS MPSIMBIMU B MIPOCTBIX CUTYaIUX.

OnyckaHue NepHeHIMKYIsSpOB, BHIYUCICHNE
PacCTOSIHUM OT TOYKH JI0 TOUKH; IIPSMOMU; INIOCKOCTH.

Beruncnenue pacCTOSHUN MEXIY
CKPELIUBAIOLIUMUCS MPSIMBIMU C TIOMOIIIBIO
NEPIEHANKYJIIPHON IIJIOCKOCTH.

TpéXrpaHHbIi yroj, HEPABEHCTBA ISl TPEXTPAHHBIX
YTJIOB.

Teopema [Tudaropa, TeopeMbl KOCHHYCOB ¥ CHHYCOB
JUIst TPEXTPAHHOTO yriia. DIIEeMEHTHI chepuyecKoi
TeOMETPHUH: T€0/Ie3NYECKIE TUHUH Ha 3eMiIe

Pemars MMPpUKIIAJHBIC 3a1a4U, CBA3aHHBIC C HAXOXJICHUEM
TCOMCTPHUYCCKUX BEIIMYNH

Mmuororpanauku. O0bem

MHOTOTrpaHHHUKA.
(12 u)

Cucremartuzaius 3HaHU: MHOTOTpaHHUK U €r0
anemMenThl. [Tupamuaa. Buasl nupamu. [IpaBunsHas
MpaMua.

IIpusma. IIpsimMast 1 HaKJIOHHAS IPU3MBL
IIpaBunbHas npusma. IIpsmoii napamenenumen,
MIPSIMOYTOJIEHBIN TTapaJuIeNenuIes, Kyo.

Bremykisie MHOrOrpanankn. Teopema Ditnepa.
HpaBI/IHBHBIe " IOy paBUJIBHBIEC MHOI'OTPaHHUKHA

00béM Terna. OObeM TPSAMOYTOILHOTO
apajuiesnenumena. 3aaadi o0 yaIBOSHUH Ky0a, o
KBaJpaType Kyba; 0 TPHCEKIUHU yTiia.

CrepeoMeTpuIecKre 3a1auH, CBA3aHHBIC C 00bEMOM
MPSIMOYT'OJILHOTO apalieIenuIeaa.

IIpuknanseie 3a1a4u, CBA3aHHBIE C BBIYUCICHUEM
00bEMa MPSAMOYTOIBFHOTO TTapaJUIEIEITHIIEAA.

OOBEM TIPSAMOM TIPU3MBL.

CrepeoMeTprdecKre 3a1a4d, CBA3aHHBIC C
BBIYHCIICHHEM 00BbEMOB TIPSIMOi pu3MeL. [Ipuknagnbie
3a/1a4u, CBA3aHHBIE C 00BEMOM MPSMON TTPU3MEI.

Brruncnenrne 005EMOB TeI ¢ TTOMOIIBIO
orpenenéHHoro uarerpana. O0sEM HaKIIOHHON PU3MBI,
MHUPaAMUJBL

®dopmyna o6véma nrpamuel. OTHOIIIEHHE 00HEMOB
MAPaMH]T C OOIIIMM YTIIOM.

CrepeoMeTpruUEeCcKue 3a/1a4u, CBSI3aHHBIE C
00bEMaMU HAKJIOHHOW TTPU3MBI, IIAPAMH/IBI.

[Tpuxanaeie 3aqaun o TeMe «OObEMEBI TE,

PaboTaTh ¢ yueOHUKOM: 3a/1aBaTh BOIIPOCHI, JIENIaTh 3aMEUaHMUsI,
KOMMEHTapHUH.

AHaATM3UPOBATH pELICHHUE 3a1a4H.

Pucosathb BBIITYKJIBIC MHOI'OT'PaHHUKH C 3aJTaHHBIMU CBOfICTBaMI/I;
BOCCTAaHAaBJINUBATH O6IIH/II71 BUJI BBIITYKJIOT'O MHOI'OI'pPaHHHKA I10 JIBYM €TI0
[IPOEKIUSAM.

Jloka3pIBaTh CBOMCTBA BBHITYKJIOIO MHOTOTPAHHUKA.

PucoBarhb BBIIYKIIbIE MHOTOTPAHHUKH C PA3HOU 3HIIEpOBOU
XapaKTEePUCTUKOM; HCCIeT0BAaTh BO3MOKHOCTH MOTyUYEHHSI pe3yabTaTa
NP BapbUPOBAHHUN JAHHBIX.

Joxa3pIBaTh CBOMCTBA MPaBUILHBIX MHOTOTPAHHHUKOB.
Il1aHUpoOBaTH MOCTPOEHHUE MPABUIHHBIX MHOTOIPAaHHUKOB Ha
MOBEPXHOCTSX JAPYTUX MPABIILHBIX MHOTOTPAHHUKOB

CB0001HO ONIEePUPOBATH MOHATHAMH: 00HEM Tela, 00BEM
MPSIMOYTOJIFHOTO TTapaJUIeNIenIIea.

@DopMyJIHPOBATH OCHOBHBIE CBOHCTBA OOBEMOB.

Joka3pIiBaTh TEOpeMy 00 00BEME MPSIMOYTOIEHOTO
napaJuieNenumena, CIeACTBAS U3 Heg.

Pa3pe3aTth MHOTOTpaHHHKH, ITEPEKIIAABIBATH YACTH.

Pemarh crepeomMerpudecKre 3aaun, CBA3aHHBIC C BEIYHCICHUEM
00bEMa MPSMOYTOIBFHOTO MTapalIesIeHIeaa, TPA3MBIL.

CpaBHUBATH M aHATU3UPOBATH YTBEPKICHUS C IIETHIO BHISBICHUS
JIOTHYECKU KOPPEKTHBIX H HEKOPPEKTHBIX PACCYKICHHIA.

AHAJM3UPOBATH U MOJETHPOBATH Ha S3BIKE TEOMETPHUH PEalbHBIC
CUTYaIUH, CBSI3aHHBIE C 00HEMOM MPSIMOYTOIBHOTO TTapauielienuIena,
MIPU3MBI, ITHPAMUJIBL.

HccnenoBaTh MocTpOSHHBIE MOJIENH, B TOM YHCIE U C
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CBSI3aHHBIC C 00bEMOM HAKIIOHHOM MPU3MBI, TUPAMUJIBL.
[Ipumenenue 00bEMOB. Brruncienne paccTostHUS J10
IIJIOCKOCTH

UCIIONIb30BAHKEM alllapaTa anreOpsl.

BbIBOIMTH OCHOBHYIO HHTETPaJIbHYIO (POPMYITY A1l BBIYMCIICHUS
00BEMOB Tel.

Joxa3piBaTh TeopeMy 00 00bEMe HAKJIOHHOM MPHU3MBI Ha IPUMEpPE
TPEYTrOJIbHOM MPU3MBI U 171 IPOU3BOJIILHOW MPU3MBI.

Joxa3piBaTh TeopeMy: 00 00bEMe MupaMuabl, GOpMyIUPOBATDH
CIIEICTBUS U3 Hee: 00bEM yCceuEHHOM mupaMuabl. BeiBomuts hopmymy st
BBIYUCIICHUS] 00bEMOB YCEUEHHOM MUPAMUJIBI

Tena Bpamenus. Chepa
u map. [nomaan
MOBEPXHOCTH U 00beMBI
KPYIJIbIX TeJ.
KoMOnHamus Tea
BpallleHUus 1
MHOTOTPAHHHKOB

(16 u)

Hunuuaprueckas IOBEPXHOCTh, 00pa3yonme
HWIMHAPUYECKON TTOBEPXHOCTH.

Munusap. [psamoit kpyrosoit nummuap. Iiomans
[TOBEPXHOCTH LIMJIMHJIPA.

Konnueckas moBepXHOCTh, 00pa3yronue
KoHWYecKoi nmoBepxHocTH. Konyc. Ceuenune KoHyca
IIJIOCKOCTBIO, MapaiiieIbHON TIOCKOCTH OCHOBAHMSL.
VYceuéuubii KoHyC. M300pakeHre KOHYCOB 1
YCEUEHHBIX KOHYCOB.

[Tmomaas 60KOBOIT TOBEPXHOCTH U TTOJTHOM
MTOBEPXHOCTH KOHYCA.

CrepeomeTprdeckre 3a1aqi Ha JT0Ka3aTeIbCTBO U
BBIYHCIICHHE, TIOCTPOCHNEM CEYeHHH UIIMH/IPA, KOHYyCa.

[IpuknanHeie 3a7a9u, CBSI3aHHBIE C TUIHHIPOM

Cdepa u map.

[lepeceuenue cdepr! 1 mapa C MIOCKOCTHIO.
Kacanue mapa u cdepsl mrockocteio. Bumg u
n300pakeHue 1mapa.

Ypasuenne cheprl. Iltomans chepsl u e€ qacTei.

Cummerpus cepsl 1 mapa.

CrepeoMeTprdecKkre 3aJa4d Ha TOKa3aTeNbCTBO U
BBIYHCIICHHE, CBSI3aHHBIC CO CPEPOM U IIapoM,
ITOCTPOEHUEM UX CEUSHHH MIOCKOCTEIO.

[Ipuxmanasie 3aqa49u, cBsI3aHHBIE CO chepoit U
IapOM.

[ToBTOpEHME: OKPYKHOCTH Ha TUIOCKOCTH,
BBIYHCIICHHUS B OKPY>KHOCTH, CTaHJIAPTHBIE TTOJO0MS

Paznmmynaple KOMOMHAIIMY TeJ BPAIleHUs U
MHOTOTPaHHHKOB.

3amauu o teme «Tena 1 MOBEPXHOCTH BPAIICHUSD

CB0001HO ONIEPUPOBATH MOHATUSMM ; [IUITUHAPUYICCKAS
MOBEPXHOCTh, MIMHIP. U3y4aTh CIIOCOOBI MOYYCHHS IIMITHHIPHICCKON
MOBEPXHOCTH, HWIHHAPA.

N300paxkaTh HUIMH]P U €0 CEUEHUS TUIOCKOCTHIO.

CB0001HO ONIEePUPOBATH MOHATUSMM : KOHUYECKASI IOBEPXHOCTD,
KOHYC, YCEUEHHBIH KOHYC. M3yyaTh CIIOCOOBI MONY4YEHUSI KOHUYECKOM
MOBEPXHOCTH, KOHYCA.

H300pakaTh KOHYC U €ro CeYeHNs TIOCKOCTHIO, TPOXOAAIIEH uepes
0Cb, ¥ TUTOCKOCTBIO, MIEPIIEHINKYIISIPHON K OCH.

BuiBonuTh GopMyIbI TS BEIYUCIIEHNST OOKOBOW W TIOIHON
MOBEPXHOCTEN TEN BpalleHUSI.

Pemars crepeoMeTpuuecKkue 3a1auu, CBSI3aHHBIE C TEIAMU BPALLECHUS,
HaXO)KICHHEM TUTOIIa i OOKOBOH M TOJTHOM MOBEPXHOCTH, TOCTPOSHUEM
CEUYECHHUI.

Hcnoap3oBaTh Ipy pelISHUH 3a1a4 IJIaHUMETpUIecKue (DaKkThl 1
METO/IBI.

CpaBHUBATh U AaHAJIM3MPOBATH YTBEPKICHIS C [ENIBIO BBISBICHUS
JIOTUYECKU KOPPEKTHBIX U HEKOPPEKTHBIX PACCYKICHUMN.

AHAJIM3MPOBATH U MOACJTHUPOBATH HA A3BIKE TE€OMETPUU PEATIbHBIE
CUTYallUH, CBSI3aHHBIE C KOHYCOM U LHAJIMHAPOM.

HccnenoBath NOCTPOECHHBIE MOJEIU, B TOM YHCIIE U C

WCTIOJIH30BAHHUEM almapaTa aareOpsl
AKTyanu3upoBaTh (PaKThl M1 METOJBI IUTAHUMETPUH, PENIEBAHTHBIC
TeME, NPOBOAUTH AHAJIOTUH.

CB0001HO oTIepUPOBATH MOHATHAMU: chepa u 1ap, HEeHTp, PaIIyC,
muamerp cdepsl U mapa.

HccnenoBaTh B3aIMHOE PACIIONIOKEHNE CPEPHI U TIIIOCKOCTH.

DopMyJIHPOBATH ONpe/elIeHNe KacaTelbHON TUIOCKOCTH K cdepe.

Joka3bIBaTh TEOPEMBI O CBOMCTBE U NPU3HAKE KAacaTEIbHOU
MIJIOCKOCTH.
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O0bém nmmuHApa. Teopema 00 00bEME TPSIMOTO
IUJIHHIPA.

[Tnormamu GOKOBOM U MONHOM MOBEPXHOCTH
IUJIHHIPA.

Brruncnenre 00bEMOB Tell ¢ TTOMOIIBIO
onpenenéunoro uaterpaia. O6nEM KoHyca.

[Tnormamyu GOKOBOM W TOJHOM OBEPXHOCTH KOHYCA.

CTepeoMeTpHIECKUE 3a1auH, CBA3aHHBIC C
BBIYKCIICHUEM 00bEMOB IMIIMHpA, KOHYCA.

[Mpuknanueie 3agauun 10 TeMe «OO0bEMBI U ILIONIAAN
MIOBEPXHOCTEN TeIl.

O0BéM mapa u mapoBoro cekropa. Teopema 00
00béme 1rapa. [lomane chepsl.

CrepeoMeTpHIeCKHE 3a/Ia4M, CBSI3aHHBIC C
BBIYHCJICHHEM 00BbEMOB Il1apa, IapOBOr'0 CErMEHTA,
IAPOBOI'0 CEKTOPA.

IIpuknamgasie 3aaaqu 1o TeMe «OO0BEMBI TE»,
CBsI3aHHBIE ¢ 00BEMOM IIapa H TUIoNIaJIbI0 cephl.

COOTHOITIEHUS MEXKTY TUIOIIAISIMHA TIOBEPXHOCTEH 1
00bEMaMH MOJIOOHBIX TEI.

ITomoGHBIC TETa B IPOCTPAHCTBE.

M3menenne o0bEMa Ipu MoI00wH.

CrepeoMeTpruecKre 3aa4H, CBA3aHHBIE C
BBIYHCJICHUEM 00BEMOB TEJ M ILIOIIAICH MOBEPXHOCTEH

BuiBonuTh opmyny Ui BEIUMCICHHUS TUIOMAu cepbl yepes paanyc
cepsl.

Pemath crepeoMeTpruecKue 3a/1aui, CBsI3aHHBIE cO c(hepoii U mapom,
HaXOKACHUEM ITomaay chepsl U e€ yacTeld, TOCTPOSHUEM CEUeHUH
cepsl u mapa.

AHaNM3MPOBATH 1 MO/IEJIMPOBATH Ha A3BIKE TEOMETPHUHU peaslbHbIC
CUTYaIUH, CBSI3aHHBIC C IIIApOM U Cepoi.

Pemath npocTele 33124, B KOTOPBIX (PUTYPUPYIOT KOMOWHAIIMN TeN
Bpall€HUA 1 MHOI'OI'PaHHUKOB.

Hcnoab3oBaTh Npy pelieHNy 3a1a4, CBI3aHHBIX CO Cepoil U mapom,
TUTaHUMETpUIeckue (HakThl U METOJBI.

Pematn CTEPCOMETPHUYCCKHUEC 3a/Ja4H, CBA3AHHLIC C TCIIaMU BpalllCHHUA,
IMOCTPOCHUEM ceueHuit Ten BpalcHus, C KOMGI/IHaHI/IHMI/I TCJI BpAallCHUA U
MHOTI'OT'paHHUKOB.

IpoBoaNTH NTOTHYECKH KOPPEKTHBIE JI0KA3aTEIbHBIC PACCYKICHUS
IIpU pEHICHNHN T'COMETPUICCKUX 3a/lad, CBA3aHHBIX C
MEPIEHIUKYISIPHOCTBIO IUNIOCKOCTEMN.

AHAIM3MPOBATH 1 MO/IEJIMPOBATH Ha S3bIKE TEOMETPHUU peallbHbIE
CUTyaluu, CBA3aHHBIC C MHOI'OTpaHHUKAMM.

HccaenoBaThb IOCTPOESHHBIE MOJIENIH, B TOM YHUCIIE U €
UCIIOIb30BaHNEM arapaTa ajareopsl.

CB0001HO ONIEPUPOBATH MOHATHIMH : 00BEM Tela, TIIOMIAIb
IIOBEPXHOCTH.

@DopMyTUPOBATH OCHOBHBIC CBOHCTBA 0OBEMOB.

Joka3pIiBaTh TeopeMbl: 00 00bEMe UIHHApPa; 06 00bEME KOHYCA.
BeiBoauTh QopMyIIbI 11 BEIUKCIIEHU 00bEMa yCedEHHOIO KOHYCa.

HccaenoBathb IOCTPOESHHBIE MOJEIH, B TOM YHCIIE U C
UCIIOJIb30BAHUEM allapaTa ajireopsl.

3HAaTh BO3MOXXHOCTH PELICHNUS 3a7a4 Ha TIOCTPOCHUE LIUPKYIIEM U
JIMHENKOM, O KJIACCHYECKUX HEpa3pEIINMbIX 3aJa4ax.

CB000HO OIepUPOBATH NOHATHUSMM: IIAPOBOU CErMEHT, LIAPOBOU
CJIOH, IIAPOBOI CEKTOP, OCHOBAHUE U BHICOTA CETMEHTA, OCHOBAaHUE U
BBICOTA IIAPOBOT'O CJIOS.

BoiBoauTh hopmynbl Ui HaXoKAeHUsI 00BEMOB ILIAPOBOTO CETMEHTA,
IIaPOBOI'0 CEKTOpa, IJIOMAIH Cephl.

Joka3pIiBaTh TeopeMy 00 00BEMeE mapa.

Pemath crepeoMerpruuecKue 3a1a41, CBSI3aHHBIE C 00bEMOM I1Iapa,
HIaPOBOI'0 CErMEHTA, aPOBOI0 CEKTOPa, MJIOMAIBI0 CheEPHI.
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CpaBHUBATDH 1 AHAJIM3UPOBATH YTBEPXKICHUS C ICTBIO BBISBICHHUS
JIOTUYECKU KOPPEKTHBIX H HEKOPPEKTHBIX PACCYKICHHIA.

AHAJIM3UPOBATH U MOAEJINPOBATH HA S3bIKE TCOMETPUU PEATbHBIC
CHUTYyalllH, CBA3aHHBIE C 00bEMOM IIapa, MapOBOr0 CETMEHTA, ILAapOBOro
CErMEHTa, ILJIOIIAIbI0 CepHhI.

CB000IHO OTIEPUPOBATH MOHATHEM: TI0JIOOHBIC TEIa B
MPOCTPAHCTBE.

BoryuciasaTh 00bEMBI TEJT ¢ TOMOIIBIO ONPENCIEHHOr0 HHTErpaa.

Pemath crepeoMeTpruecKUe 3a/1auu, CBA3aHHBIC C COOTHOIICHUSMHU
MEX/Ty TJIOIIAIIMU TIOBEPXHOCTEH ¥ 00bEMaMH MTOTOOHBIX TeEJl.

IIpoBoaAMTH JIOTHYECKH KOPPEKTHBIC I0KA3ATEIbHBIE PACCYKIeHHS
IIpU pEHICHNHN T'COMETPUICCKUX 3a/lad, CBA3aHHBLIX C BBIYMCICHUEM
00BEMOB Tell C TOMOIIBIO ONPENEIEHHOr0 HHTErpaja, HaX0XKICHUEM
COOTHOIIICHHUST MEX/Ty TJIOIIAIIMU TTOBEPXHOCTEH U 00bEMaMK MOT00HBIX
Tel.

AHAJM3UPOBATH U MOAECJIUPOBATH Ha S3bIKE FTCOMETPUU PEaIbHbBIC
CUTyaluu, CBA3aHHbIC C O6’béMaMI/I " IMOBEPXHOCTAMU TECJI, HA
JIOKa3aTeJIbLCTBO U HA HAXOXKJICHHE ICOMETPUICCKIX BEJIHUNH
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Pabouas npozpamma yuedbnozo Kypca «Beposamnocms u cmamucmuxay
Ilenu uszyuenusn yuedbnozo Kypca

VYuebHblil Kypc «BeposTHOCTh U CTaTUCTHKA» YTIyOJIIEHHOTO YPOBHSI SIBIISICTCS MPOJODKCHHEM
U pa3BUTHEM OJHOMMEHHOTO y4eOHOTO Kypca YriyOln€HHOTO YpPOBHS OCHOBHOM mIKOJBI. Kypc
npenHasHayeH st GopMUPOBaHUS Y OOyUYAIONIUXCS CTATUCTUYCCKON KYJIbTYphl M TOHUMAHHS POJIU
TEOPUU BEPOSATHOCTEH KaK MAaTeMaTHMUYEeCKOrO0 WHCTPYMEHTA Uil M3y4YEHHUS CIy4alHBIX COOBITHH,
BEIMYUH M TporeccoB. [lpn m3ydeHnn Kypca o0OTamaroTcsi MPeICTaBICHHs YYalIUXCsl O METOIax
WCCIICIOBAHUST M3MEHYMBOTO MHpA, Pa3BUBACTCS TMOHMMAaHHE 3HAYMMOCTH M OOIIHOCTH
MaTeMaTHYECKUX METOJOB IM03HAHUS KaK HEOTHEMJIEMOM 4acTU COBPEMEHHOI'O €CTECTBEHHOHAYYHOIO
MHUPOBO33PEHHUS.

CopepxaHue Kypca HaIpaBJIEHO HA 3aKpeIUICHHE 3HAHWM, MOJYYEHHBIX IPHU U3YYEHHM Kypca
OCHOBHOM IIIKOJIBI ¥ Ha Pa3BUTHUE MPEJCTABICHUN O CIYYalHBIX BEITMYMHAX U B3aUMOCBSI3SIX MEXIY
HUMH Ha BOXHBIX PUMEPaX, CIOKEThI KOTOPBIX MOYEPITHYTH U3 OKPYXarolero Mupa. B pesynbrare y
00yJaroImMXcs JIOJKHO C(OPMHUPOBATHCS TMPEACTABIICHHE O HamOoJiee yIMOTPeOUTEIbHBIX M OOIIUX
MAaTeMaTHYECKUX MOJIEIISIX, UCTIOIB3YEMBIX ISl OMUCAHUSI AaHTPOTIOMETPUUYECKUX U JIeMOTpaduIeCKux
BEJIMYMH, TOTPEIIHOCTEN B pa3IuyHble poJa U3MEPEHUSX, [UIMTEIbHOCTH Oe30TKa3HOW paboThl
TEXHUYECKUX YCTPOMCTB, XapaKTEPUCTUK MACCOBBIX SIBJICHHI U TPOIIECCOB B OOIIECTBE. YUeOHBII
Kypc sBisgercs 0a30i Jii OCBOEHMSI BEPOSITHOCTHO-CTAaTUCTUYECKMX METOJIOB, HEOO0XOAMMBIX
CHEIUaJTUCTaM HEe TOJIPKO MHKEHEPHBIX CIIEIMAIbHOCTEN, HO TaKXKe COIMAIBHBIX M TICUXOJIOTHIECKUX,
MTOCKOJIBKY COBPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAUUTEIHHON Mepe MCHOJB3YIOT anmnapar aHajan3a
O6onpmmx JNaHHBIX. LleHTpalbHYI0 YacTh Kypca 3aHMMaeT OOCYKJEHHE 3aKOHa OOJIbLIUX YHCENT —
(yH1aMEHTaJIbHOTO 3aKOHA IPUPO/IbI, UMEIOIIEr0 MaTeMaTHYEeCKyI0 (popMalin3aluio.

B cooTBercTBUM C yKa3zaHHBIMHM IIeJIIMH B CTPYKType ydeOHOro Kypca «BepositHocTh u
CTaTUCTUKa» CpeJHEeH IIKOJbl Ha YrIyOJEHHOM YPOBHE BBIJENIEHBl OCHOBHBIE COJEpiKaTelbHbIe
muHuM: «CioyyaiiHble cOOBITHS U BEpOSITHOCTH» U «Cily4aiiHble BETUYUHBI U 3aKOH OOJIBIINX YHUCEI.

[ToMUMO OCHOBHBIX JIMHUI B KypC BKJIIOUEHBI 3JIEMEHTHI T€OpUHU I'padoB U TEOPUU MHOMKECTB,
HEO0OXOoMMBbIE JUIsl TIOJHOLIEHHOTO OCBOCHHSI MaTepuallia JaHHOTO Y4eOHOro Kypca M CMEXHBIX
MaTeMaTHYeCKUX y4eOHBIX KypCOB.

Conepxxannie JymHUH «ClydaifHble COOBITHSI W BEPOSTHOCTH» CIY)KHUT OCHOBOM ISt
(dbopMUpOBaHMS TPEACTABICHUI O pacHpelesieHUd BEpOATHOCTEH MEeXAy 3HAUCHUSIMH CIy4ailHBIX
BEJIMUMH. BaxkHyr0 4yacTh B 3TOM COAEpKATEIbHOMN JIMHUM 3aHUMAET U3YYEHUE I'€OMETPUUYECKOTO U
OMHOMHUAIBHOTO PaclpeeIeHUI U 3HAKOMCTBO € MX HEMPEPBHIBHBIMU aHAJIOTAMH — MOKa3aTeJbHbIM U
HOPMAaJIbHBIM PacIpeieICHUSMH.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMU CIIYYailHBIMM BEJIMYMHAMU U  PaCIpEACIICHUSIMU,
aKIEHTUPYIOT BHUMaHUE 0Oy4yalonIuXcsi Ha OMMCAHUU U U3YUYEHUU CIIy4alHBIX SBICHHUI C MOMOIIBIO
HenpepheIBHBIX  (yHKIUI. OCHOBHOE BHUMaHHUE YENIAETCS IOKa3aTEJIbHOMY M HOPMAJIbHOMY
pacrpeieneHusIM.

B kypce mnpegycMmarpuBaeTcsi O3HAKOMMTEIIBHOE HW3YYEHHE CBSI3M MEXAY CilydalHbIMU

BEJIMYMHAMM M OIIHCAHHE STOM CBS3U C IIOMOIIIBIO KOS(b(bI/II_II/IeHTa KOppeIOur U €0 BLI60pO‘IHOFO
aHajgora. DTU 3JIEMEHTHI COJACPIKaHUA PA3BUBAIOT TCMY «HI/IanaMMH pacceuBaHus», U3YUCHHYIO B
OCHOBHOU IIKOJIC, U BO MHOTOM OIIUPAKOTCA Ha CBECACHHUS U3 KYpCOB anre6pbl U IrCOMCTPHUH.

Emé oauH sneMeHT COJACpIKaHuI, KOTOpLIfI npempraracrtcd Ha O3HAKOMUTCIBHOM YPOBHC —
IIOCJIICA0BATCIIbHOCTD CJ'Iy‘Iﬁ.fIHBIX HC3aBUCHUMBIX CO6LITPII>1, HacTynmaromux B CIUHHULY BpPCMCHU.
O3HaKoMJICHHE C pacnpeaciCcHucM BepOHTHOCTeﬁ KOJINYECTBA TAKUX COOBITHI HOCHUT pa3BHBaIOIHHI>’I
XapakKTep U ABJIICTCA AKTYaJIbHBIM IS 6YI[YH_II/IX a6I/ITypI/IeHTOB, MOCTYyMAarImux Ha yqe6HHe
CIICIHUAaJIbHOCTH, CBA3aHHBIC C O6I.I.I€CTB€HHBIMI/I HayKaMH, IICUXOJIOTHEH B YIIPABJICHUCM.

Mecmo Kypca 6 yuedHom naane

B YyeOnom 1utane Ha u3ydeHre yueOHOro Kypca « BeposTHOCT M cTaTUCTHKA» Ha YIIIyOIEHHOM
ypOBHE OTBOAUTCS /8 yueOHBIX YaCOB.
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ITnanupyemoie npeomemusie pe3yiomamol 0C60eHUA PAGOYEll RPOZPAMMBbL

OcBoenune y4yeOHOro Kypca «BeposTHOCTb M CTaTUCTHKAa» Ha YPOBHE CPETHEro OOILIero
o0Opa3oBaHusl JOJDKHO 00ecreunBaTh JOCTHKEHHE CIEAYIOIUX IPEAMETHBIX 00pa30BaTEelbHBIX
pE3yabTATOB:

e (CB0o0OOIHO OmepHpOBaTH MOHATHAMU: rpad, MIOCKHA Tpad, CBA3HBIA Tpad, mMyTh B rpade, Lenb,
LUKJI, IEPEBO, CTENIEHb BEPIIMHBI, IEPEBO CIIYy4allHOIO AKCIIEPUMEHTA.

e (CB0OOJHO OMEpPUPOBATH MOHATUSAMH: CIYY9alHBIA SKCHEPUMEHT (OIBIT), CIydaifHOe COOBITHE,
AJIEMEHTAapHOE CllyyailHoe CcOObITHE (2JIEMEHTApHBIM MCXOJA) CIIydaHOTO OIbITA; HAXOAMUTh
BEPOSITHOCTH COOBITHI B OIBITaX C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSMHU.

e Haxomute u GopMynupoBaTh COOBITHS: TEepecedeHne, 00beIMHEHNE TaHHBIX COOBITHH, COOBITHE,
MIPOTUBOMOJIOKHOE JTAHHOMY; MCIIOJIb30BaTh JuarpaMMmbl Oiijiepa, KOOPAMHATHYIO TPSAMYIO s
pelIeHns 3a7ay; MoJb30BaThcsl GOPMYIION CIIOKEHUS BEPOSTHOCTEN [UIsl BEPOSATHOCTEH JIBYX M TpeEX
CITyJailHBIX COOBITHIA.

e OmnepupoBaTh MNOHATUSAMM: YCIOBHAs BEPOSITHOCTb, YMHOXXEHUE BEPOSITHOCTEH, HE3aBUCHMBIE
COOBITHSI, AEPEBO CITYYaWHOIO 3KCIIEPUMEHTA; HAXOIUTh BEPOSITHOCTH COOBITHI € MOMOIIbIO MTpaBUIIa
YMHOJKEHUS, E€pEeBa CIy4allHOTO OIBbITA, WUCIOJIb30BAaTh (OPMYIY MOJHON BEPOATHOCTHU, POPMYITY
baiieca mpu pemieHuun 3aaad; onpeneisTh HE3aBUCUMOCTbh COOBITHH 1O (OopMyJie U 1O OpraHU3aluu
CIIy4aifHOTO SKCIIEpUMEHTA.

e [IpuMeHATh M3yyeHHBbIE KOMOMHATOpPHBIE (OPMYJBI JJSl TEPEUYUCICHUSI 3JIEMEHTOB MHOXKECTB,
AJIEMEHTAPHBIX COOBITUH CITy4aiiHOTO OMBITA, PEIICHUS 3a/1a4 110 TEOPHH BEPOSITHOCTEH.

e (CB00OJHO ONEepUpPOBaTh NOHATUAMU: OMHAPHBIN CIIydallHbIN ONBIT (MCTIBITAHKE), YCIIEX U HEylaua,
HE3aBHCHMBbIE HCIIBITAHMS, CepUs UCTIBITAHUI; HAXOUTh BEPOSITHOCTU COOBITUIN: B CEpUU HCTIBITAHUM
710 TIEPBOT0 yCIeXa; B CEPUM MCIIBITaHUM bepHymn; B onbITe, CBI3aHHOM CO CIIy4aifHbIM BEIOOPOM U3
KOHEYHOU COBOKYITHOCTH.

e CB00OOMHO oOmepUpoBaTh TMOHATHUSIMH: ClydailHas BEIMYHMHA, PACIPEICICHUE BEPOSTHOCTEH,
MarpaMma paclpeiesieHusi, OWHapHas clydailHas BeJIMYMHA, T'€OMETPUUYECKoe, OMHOMHAIbHOE
pacnpeeieHue.

e OmnepupoBaTh MOHATHUAMH: COBMECTHOE PACIPEIEIICHUE IBYX CIIy4alHBIX BEIUYHH; HCIOJIB30BAThH
TaOJIUIly COBMECTHOTO paclpe/iesieHusl BYX CIydalHbIX BEJIMYMH JUIS BBIAEICHUS paclpesesIeHus
KK O BEJIMYHHBI, OIIPEECIICHNS HE3aBUCUMOCTH CIIy4alHbIX BEJINYMH.

e CBOOOJHO OIEpUPOBATH MOHATHEM MaTEMaTU4YECKOIO OXHUIAHWUA CIIydyallHOM  BEJIUYMHBI
(pacnpeneneHus); NPUMEHATh CBOMCTBA MaTEMaTHYECKOTO OXHJIAHUS IPU PELICHUH 337ad;
BBIUUCJIATH MAaTEMaTHUECKOE OXKHIaHNEe OMHOMHUAILHOIO M F€OMETPUYECKOI0 PACHIPENEICHUMN.

e (CB00OJIHO ONEpUPOBATh MOHATUAMU: JUCIIEPCUs, CTAHAAPTHOE OTKIOHEHUE CIy4ailiHOM BEMYMHBI;
IPUMEHATh CBOMCTBA JUCIIEPCUU CIIydalHOM BeNWYMHBI (pacupeiesieHHs) NpU pELICeHUU 3a7ad;
BBIUUCIIATh JUCIEPCHI0O M CTAHAAPTHOE OTKIOHEHHE TIEOMETPUYECKOro U OMHOMHUAJIBHOTO
pacnpeeneHui.

e BbluncnsaTh BHIOOPOUHBIE XapPAaKTEPUCTUKU IO JAHHOM BBIOOPKE M OLIEHUBATh XapaKTEPUCTUKU
IeHEepaIbHOH COBOKYITHOCTH JIaHHBIX II0 BBIOOPOUYHBIM XapakTepucTukaM. OLleHHBaTh BEPOSTHOCTH
COOBITUH W MpOBEPSATh MPOCTEHIIME CTAaTUCTUYECKUE THUIOTE3bl, INOJb3YACh H3YUYECHHBIMHU
pacnpeaeneHUusIMU.

Cooepotcanue yuebnozo Kypca

I'pad, cBs3ublii rpad, mytu B rpade: nukiasl U nend. CteneHb (Bal€HTHOCTh) BEPIIMHBL
I'padsl Ha mockocTu. JlepeBbs.

CrydaiiHple SKCIIEPUMEHTH! (OMBITBI) M CllydailHble COOBITHS. DJIeMEHTapHble COOBITHS
(ucxonpl). BeposTHOCTH ciydailHOro coOBITHS. bBaM30CTh 4acTOTBI W BEPOSITHOCTH  COOBITHIA.
CrydaiiHble OTBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSMHU.

Omnepanuu HaJx COOBITHAMHU: IepeceueHue, OObEeTUHEHHE, MPOTHBOIOJIOXKHBIE COOBITHUS.
Juarpammsl Oiinepa. @opmyiia CI0KEHUS BEPOATHOCTEN.

VYcnoBHas BEPOATHOCTb. YMHOXEHUE BEPOSATHOCTEM. JlepeBO CIlydallHOIO JKCIEPUMEHTA.
®opmyna noxHoi BeposaTHocTu. Popmyna baiteca. HezaBucumblie coObITHS.
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bunapHblii ciydaliHbIM ONBIT (KMCIBITaHUE), yclleX W Heydauda. He3aBucuMBble HCHBITAHUS.
Cepusi HE3aBUCHMBIX HCIBITaHUH 10 mnepBoro ycmexa. llepecranoBku u daktopuan. Yucio
coueranuil. Tpeyronpuuk [lackans. @opmyna OuHoma HeroToHa.

Cepuss HezaBuCHMbIX wuchblTanuii  bepuymmm. CoyuaiiHelii  BBIOOp U3 KOHEYHOM
COBOKYITHOCTH.

Cnyuaiinass BenuuuHa. Pacnpenenenue BeposiTHocTed. Juarpamma — pacrpeneneHus.
Onepauun Hajx ciIy4aHbIMM — BeaMuMHaMu. buHapHas ciyuaiiHas  BenuuuHa. [Ipumepsl
pacnpezesnieHui, B TOM YHCIIe T€OMETPUUYECKOE U OMHOMHUAIIBHOE.

CoBmecTHOE pacipeiesieHue ABYX Cly4yalHbIX BeJInurH. He3aBucuMele cirydaiiHble BETMYUHBI.

Maremaruueckoe OXHJaHUE clydyailHOM BenuuuHbl (pacnpezenenus). lIpumepbl npumeHeHUs
MaTeMaTHYeCKOT0 OXKHUJAaHUA (CTpaxoBaHHE, JoTepes). MaTeMaThyeckoe OKHAaHue OWHApPHOM
CIIy4aiiHOM BeJMYMHBI. MaTeMaTn4ecKkoe OKMJAaHUE CYMMBI CIIy4alHBIX BEJIMYMH. MartemaTudeckoe
0’KHMJIaHUE TEOMETPUUECKOTO 1 OMHOMHUATILHOTO PACIIpEACIICHUM.

Jucnepcusi U CTaHAapTHOE OTKJIOHEHWE CIIy4allHOW BenuuMHBbI (pactpexaenenus). ucnepcus
OMHapHOU ciay4aliHOM BeNMMYMHBL. MareMaTH4ecKoe OKUIAHWE MPOU3BEJIEHUS U TUCIEPCUS CYMMBI
HE3aBHCHMBIX CJIy4YalHbIX BeNWYMH. Jlucrepcusi M CTaHAAPTHOE OTKIOHEHHE OMHOMHAIBHOIO
pacupenenenus. /{ucriepcus u CTaHAAPTHOE OTKIOHEHHE T'€OMETPUYECKOTO PaCIIPEACIICHHUS.

HepasenctBo YeoOpiméBa. Teopema YeOwbiméBa. Teopema bepHymmm. 3akoH OONBIIUX YHCET.
Boei6opounslif Meton wuccnenoBaHuil. BpiOopounble xapakTepucTukd. OlleHHBaHHE BEPOSTHOCTU
coObITHSI TIO BBIOOPOYHBIM JaHHBIM. [IpoBepka HpPOCTEHIIMX THUIOTE3 C TOMOIIBIO H3YYEHHBIX
pacnpeeneHuil.

HemnpepsiBHple  ciaydaitHple  BennuuHbl. [lpumepsl. @DyHKIMS  IUIOTHOCTH  BEPOSITHOCTH
pacnpenenenus. PaBHOMEpHOE pacnpenesieHMe ¢ €ro CBOWCTBA. 3ajaud, TMPUBOMSAIINE K
IIOKa3aTeJIbHOMY PAaCHpEeIeIICHUI0. 3aJa4l, IPUBOJAIINE K HOPMAIBHOMY pacnpenencHuto. OyHknus
IUIOTHOCTH BEPOSITHOCTU II0KA3aTEJIBHOTO paclpenieneHus, (yHKIMS IUIOTHOCTH BEPOSITHOCTH
HOPMaJbHOTO pacnpezneneHus. yHKIUA INIOTHOCTU U CBOWCTBA HOPMAIBHOIO PACIIPENEICHHUS.

[locnenoBaTenbHOCTh ~ OJUMHOYHBIX  HE3aBUCHUMBIX  COOBITMH. 3ajauu, MNpUBOJAIIME K
pacnpenenenuto ITyaccona.

KoBapmamust nByx ciydaitHeix BenuuuH. Koadduument nuHeiHONW Koppemsiun. CoBMECTHBIE
HaOroieHUs ABYX BeauduH. BeiOopounslil ko3dduument koppensuuu. Paznuune Mexay JTUHEHHON
CBSI3bI0 ¥ IPUYMHHO-CIICICTBEHHOM CBA3bI0. JIMHEHAs perpeccusi, METO, HAMMEHBIINX KBaIPaTOB.
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Temamuueckoe naianuposanue yuedHozo Kypca

Ha3zBanmue pa3naesna (Tembl)
(K0JIN4eCTBO YaCOB)

OcHoBHOE€ CoacpiKaHue

OcHOBHbIE BHIbI 1eSITEJILHOCTH oﬁyqammnxca

DJIeMeHTbI KOMOMHATOPUKH
(12 u)

KoMOnHaTOpHOE TPABHII0 YMHOXKEHHUSI.
[epecranoBku u paxropuan. Yucio
coueranuid. Tpeyronpauk [lackans.
®dopmyna buHoma HeroToHa

DopmMyJIMPOBATH U I0KA3bIBATh KOMOMHATOPHEIE (DAKTHI.

Hcnoan3oBaTh MpaBUio YMHOKEHUS, U3YUeHHbIE KOMOMHATOPHBIE QOPMYIIBI ISt
MepEeYHCIICHHs] 3JIEMEHTOB Pa3IMUHbIX MHOXKECTB, B TOM YHCIIE JIEMEHTapHBIX COOBITUH B
CJIy4ailHOM OIIBITE.

Moab3oBarbes popmynoli U TpeyroabHUKOM [lackas Asist onpeneneHns Yucia COYeTaHHi.
IpumensaTs popmyny 6nnoma HeroToHa a71si mpeoOpa3oBaHusl BEIPaKEHUN

JJleMeHTHI Teopuu rpagos

(8 1)

I'pad, cBszHbIi Tpad, mpencraBicHue
3aa4u ¢ momouipto rpaga. CrerneHsb
(BasmeHTHOCTB) BepIMHEL [1yTh B Tpade.
Henu u nukisl. ['padsl Ha TIIOCKOCTH.
HepeBo ciiydyaliHOro 3KCIepUMEHTa

IpencTaBasiTh 00BEKTHI U CBSI3M MEXK/Y HUMH C TOMOIIBIO Tpada, HaXOAUTh MyTH
MEXTy BepIInHaMHu rpada.
BoigensaTs B rpade 1nenu u muKIbl.

CTpouTh JIepeBO 10 ONMCAHUIO CITYYaiHOTO OMbITA, OMUCHIBATH CITydaiiHbIe COOBITHS B
TEpMHUHAX JIepeBa.
Pemars 3a1a4n ¢ HoMONIpI0 rpados

Cayuaiinble ONbITHI,
ciIy4yaifHble COOBITUS U
BEPOSAITHOCTH COOBITHI
(84)

CryyaitHble SKCTIEpIMEHTHI (OIBITHI) U
CITyJaitHbIe COOBITHS. DJIeMEHTapHbBIC
coObITHS (WcX0mbl). BeposTHOCTD
ciIydaiiHOro coObITHs. BeposTHOCTH
COOBITHH B OIBITaX C PABHOBO3MOXXHBIMU
9JIEMEHTapHBIMU COOBITHUSIMH

Bbi1easiTh 1 OMUCHIBATH CITydaliHbIE COOBITHS B CITy9aiiHOM OIIBITE.
DopMyJIUPOBATH YCIIOBUS MIPOBEJAEHHUS CIIy4aliHOTO OMbITA.

HaxoauTh BEpOATHOCTH COOBITHI B ONBITAX C PABHOBO3MO)KHBIMHU 3JIEMEHTAPHBIMU
UCXONaMHU

Onepauuu Hax
MHOKeCTBAMH H COOBITHSIMM.
CioxeHue U yMHOXKeHUe
BEpPOSITHOCTEM. Y CJIOBHAsA
BeposiTHOCThb. He3aBucuMBIE
coobITHS

(24 )

[lepeceuenne, 00ObeqMHEHNE MHOKECTB H
COOBITHH, IPOTHBOITOIOKHBIC COOBITHS.
DopMmyiia CI0XKEHUS BEPOATHOCTEN
VYcioBHast BEpOSATHOCTh. Y MHOXKEHHUE
BeposiTHOCTEN. DopMyJsia yCIOBHOU
BeposiTHOCTU. PopMyia MOIHON
BepositTHocTu. Popmyna baifeca.
HezaBucumeble coOBITHS

Hcnoab3oBaTh muarpamMmel Difiiepa U BepOaTbHOE ONUCAHUE COOBITHI TPH BBHITOTHEHUH
oTiepanuii HaJl COOBITHSIMH.

OueHuBaTh U3MEHEHHUE BEPOSTHOCTEH COOBITHIA IO Mepe HACTYIUICHHUS APYTUX COOBITHH B
CIIy4ailHOM OIBITE.

Pemarp 3a1aum, B TOM YrCIIE C UCIIOIB30BAHKIEM JEpeBa CIyIaifHOrO OnbITa, (OpMyII
CIIOKEHUS U YMHOXKEHHS BEPOSITHOCTEH

Cepumn nocjieoBaTeIbHbIX
ucnbiTanuii. UcnbiTanus
Bepnysum. Cayyaiinbii
BbIOOP U3 KOHEYHOil
COBOKYNHOCTH

(8 1)

BunapHsblil ciy4aiiHbINA ONBIT
(ucmipITanme), ycrex u Heyava.
HezaBucumeble ucnsitanus. Cepust
HE3aBUCHMBIX HCIBITAHUHN 10 IEPBOTO
ycnexa. Cepusi He3aBUCHMBIX
ncneltanuil beprymm. CinydaitHbii
BbIOOP M3 KOHEYHOM COBOKYITHOCTH.

Pa3zouBaTh COXKHbBIC SKCIICPUMEHTHI Ha OTAENbHBIEC HCIIBITAHUSL.

Pemarp 3a/1a4n Ha IOMCK BEPOSTHOCTEH COOBITHIA B CEpPUU UCTIBITAHHIA JI0 TIEPBOTO yCIIexa
U B CepusiX UCTIBITaHUH BepHyiin, a Takke B ONBITaX CO CIIyYaiHBIM BBIOOPOM M3 KOHEUHON
COBOKYITHOCTH C MCIIOJIb30BAHUEM KOMOMHATOPHBIX (akToB U (hOPMYJI, B TOM YHCIIE B XOJI€
IPAaKTUYECKON pabOThl ¢ IPUMEHEHHEM CTAaHAAPTHBIX (QyHKIHH
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[Ipaktuyeckas pabora c
MCIIOJIb30BAaHUEM DJICKTPOHHBIX TaOJIHUI

Cay4aiiHble BeJJMYAHBI 1
pacnpenejieHust
(14 )

Crnyuaiinas BenmuunHa. Pacnpenenenue
BeposATHOCTEW. JuarpamMmma
pactpenenenus. Onepamiu Hal
Clly4aiiHpIMU BennuuHamu. IIpumepst
pactpeneneHuil. bunapHas cirydaiiHast
BenuuuHa. ['eomeTpuueckoe
pacnpenenenue. buHomuansHoe
pactpenenenue. MaremaTudeckoe
OXKHUJaHUE CIIyYalHOW BEIIMYUHBI.
CoBMecTHOe pacrpeielIieHue IBYX
ciy4yaiHbIX BennuuH. He3aBucumble
ciryJaitHeie BennanHbl. CBOMCTBA
MaTeMaTHIECKOTO OXKUTaHUS.
Marematrndaeckoe oxugaHue OMHAPHOM
Clly4ailHOW BeMYMHbL. MaTemaTuieckoe
OKHJITAHWE TEOMETPHIECKOTO U
OMHOMHAIIBHOTO pPacTIpeleNeHn .
Hucnepcrs U cTaHIapTHOE OTKJIOHEHUE.
Jucnepcns OuHapHON CIydaitHOM
BennunHbL. CBOICTBA TUCTIEPCHH.
MaremaTnyeckoe OXKUAAHUE
NPOU3BEACHUS U JUCIIEPCUS] CYMMBI
HE3aBUCUMBIX CIyYalHbIX BEIUYHH.
Hucnepcrst OMHOMHAIHHOTO
pacrpeneneHusl.

IIpakrrdaeckas pabora ¢
HCIIOITb30BAHNEM DIIEKTPOHHBIX TaOJIHII

OcBauBarth MOHATHS: Cly4yaiiHas BETUYHMHA, paclpeielicHe, TadliuIa pacipeieicHuUs,
JarpaMmMa pacrpeieneHusl.

HaxoauTb 3Ha4eHUs1 CYMMBI U TPOU3BENICHUS CIIyYalHbIX BETUYHUH.

CTpoutb OMHapHBIC pacpe/Ie/ICHuUs 110 ONMCAHUIO COOBITUH B CITyYaiHBIX OIBITAX.
CTpouTsb 1 pacrno3HaBaTh FreOMETPUICCKOE U OMHOMUATBHOE PACIIPEICTCHIS.

Pemiarsp 3a1aun Ha BRIYHCIEHIE MATEMATHYSCKOTO OXKUJaHUS.

CTpouTh COBMECTHBIE pACIIPEICICHHUS.

HM3yuarb cBOICTBA MATEMATUYECKOTO OXKHUJIAHMUS.

Pemarnb 331241 ¢ HOMOIIBIO U3YYEHHBIX CBOMCTB.

[To u3y4yeHHBIM QOopMyJIaM HAXOAUTh MAaTEMAaTHUCCKUE OXKUIAHUS CIYUaiHbBIX BEINYMH,
HUMEIOIIUX TeOMETPHYECKOE U OMHOMHAIILHOE PaCIpe/Ie/ICHUs

OcBauBaTh MOHATUS: TUCIIEPCHS, CTAHAAPTHOE OTKIIOHEHUE CITYYaifHON BETUIMHBI.
HaxoauTtsb qucriepcuto no pacrpeeieHuto.

M3yyarsb cBOICTBA IUCIIEPCUU.

ITo m3ydeHHBIM (hOpMyITaM HAXOAMTH TUCIIEPCHIO OMHOMUAIEHOTO PACTIPEACTICHUS, B TOM
YHUCIIC B XOJ1€ IPAKTUYECKON paboThI

3aKo0H 00JBIINX YHCE
(4 )

HepaBerncrso UeOnimiea. Teopema
UeonimeBa. Teopema beprymmm. 3axon
Oonpmx yricen. BerOopouHbIilt MeTo
HCCIIEJOBAHH.

[Ipaktuyeckas pabora ¢
HCIOJIb30BaHUEM DJIEKTPOHHBIX TaOIHIL

Pa30uparh 10Ka3aTeabCTBA TEOPEM.
OcBauBaTh BHIOOPOYHBIN METOJ UCCIIEOBAHUMN, B TOM YHCIIE B XO/I€ IPAKTHIECKON
paboThI

IIpomeskyTouHas arrectanus 34 4

B TOM YHCJIC

KOHCYJIbTAllUA K DK3aMCHY 44
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caMmocTosTeNnbHas paborta (MOAroToBKa K 9K3aMeHy) 22 4

Ox3amen 84

Bcero: 346 4
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NndopManuoHHOE obecneuenne 00y IeHASA
Tepeuens yiefHbIX u3nanmii, THTEpHET- PECYPCoB, [AOTONHATEILHON TUTEPATYPBI

(QcHOBHBIE HCTOYHUKI:

{ Maremaruka: anre6pa M Hadala MaTeMaTHTIECKOrO ananu3a, reomerpus. Anrebpa ¥ Hadana
MaTeMaTHieckoro axammsa. 10 xjacc : yueOHAK Ui 06meobpa3zoBaTeNbHBIX opraHuzalui :
Gaz0BHii W YriyOneHHBIH ypoBHH / [10. M. Komsrus, M. B. Txagesa, H. E. ®énoposa, M. H.
[labyuun]. — 9-¢ W34 — Mockea : ITpocsemenme, 2021. — 384 ¢. : puc. — Teker :
HEMOCPEICTREHHBINA.

9 Maremaruka: anrefpa K Hauajia MaTeMaTHECCKOTO ananm3a, reomerpus. Anrefpa ¥ Hadala
MaTeMaTEdeckoro amammsa. 11 xjacc : yueGHEK 1 00meo6pasoBaTeNBHbIX opraHg3amui :
GazoBhiil B YIIIyONCHHBIH YPOBHH / [FO. M. Konsrus, M. B. TxaueBa, H. E. ®&noposa, M. K.
[labynun]. - 8- 3L - Mocksa : Ipocsemenue, 2020. — 384 c. : puc. — Teker @
HETOCPEICTBCHHBIH.
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