Ipunoxenune
k OOII COO MBOY COHI Ne8
c. JleBokymka

2.1. PaGo4ue nporpamMmsbl y4eOHBIX NPeIMeTOB

PaGouass mporpamma mno y4deOHomy mnpeamery «Marematuka» (yriy0JéHHBII
YPOBEHB).

Pabouas mporpamma mo ydueOHOMY mpeamery «Martemarukay (yriyOn€HHBIA ypOBEHB)
(mpenmeTHas obmacte «MartemaTtuka ¥ WHPOpPMATUKay) (Jajiee COOTBETCTBEHHO — MpOTpaMma
[0 MaTeMaTHKe, MaTeMaTHKa) BKJIOYaeT MOSCHUTENbHYIO 3alUCKy, COJep)KaHue oOyueHwus,
IJIAaHUPYEMBbIE PE3YJIbTaThl OCBOEHUS MPOrpaMMbl IO MaTEMaTHKE.

[losicHuTenpHas 3amMcka OTpakaeT OOIIMe LEeaM M 33JaYyd W3Y4YEHHsS MAaTEeMaTUKH,
XapaKTEPUCTUKY TCUXOJIOTMUECKUX MPENNOCHIIOK K €€ M3y4eHHIO O00YydarollMMHUCS, MECTO B
CTPYKType yueOHOro IUIaHa, a TaKkKe MOAXOJAbl K OTOOpY COAEpKaHMs, K OIpPEIEICHUIO
IUTAHUPYEMBIX PE3YJIBTATOB U K CTPYKTYpE TEMATHUECKOTO MIJIAHUPOBAHMUSL.

CopnepxaHre 00y4eHUsI PacKpbIBAeT COJIEpKaTeNbHbIE JIMHUU, KOTOPHIE MpeylararoTcs
JUTs 00513aTENIHPHOTO M3YyYEHHUS B KaXOM KJIacCce Ha YPOBHE CPEHETO 0011ero 00pa3oBaHus.

[Inanupyemble pe3ynbTaThl OCBOGHHSI IPOrpaMMbl IO MAaT€MaTUKE BKIIOYAIOT
JUYHOCTHBIE, METalpeIMeTHbIe pe3yJbTaThl 32 BECh MEpUOJ OOY4YEeHHsS Ha YpOBHE CPEIHEro
oOmiero 0o0pazoBaHHsA, a TaKXKe IMpPEeIMETHbIE JOCTHXKEHMsI OOydaromerocs 3a KaXKIbli Toj
00y4eHwHs.

IHosicHuTebHAS 3aNUCKA.

[IporpaMmma mo MaremMaTHKE YIIIyOJEHHOTO YpPOBHS [UIs OOYYalOIIMXCS Ha YpPOBHE
cpenHero o6mero odpa3zoBanus paspadorana Ha ocHoBe ®I'OC COO ¢ y4éToM COBpPEMEHHBIX
MHUPOBBIX TpeOOBaHUMN, NPEABABISIEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHMIO, U TPaTULUN
poccuiickoro obpa3zoBanus. Peanuzanus mporpaMMbl o MaTeMaTHKe 0OeclieyuBaeT OBJAJCHUE
KITFOYEBBIMH KOMIETCHIUSIMH, COCTABJISIIOIIMMU OCHOBY JUISl CAMOPA3BUTHS U HEMPEPHIBHOTO
o0Opa3oBaHusl, LEJIOCTHOCTh OOMIEKYIbTYPHOTO, JIMYHOCTHOTO M IO3HABATEIBHOTO pPa3BUTHUS
JUYHOCTH 00YJaroIINXCsl.

B mporpamMMe mo mareMaTtuke YYTEHbI MJIEM W TIOJOXKEHUS KOHUENIUU pa3BUTHUSA
MareMmatrdeckoro oOpa3oBanus B Poccuiickoit ®enepamuu. Maremarndeckoe oOpa3oBaHHE
JNOJDKHO pemiath 3ajady oOecrneueHuss HeOoOXOIMMOro CTpaHe uucia oO0ydarolmuxcs,
MaTeMaTH4ecKas MOJArOTOBKAa KOTOPBIX Obla Obl JOCTATOYHA JAJISl MPOJIOJDKEHUS 00pa3oBaHUs
M0 pa3IUYHbIM HAMpaBJCHHSIM, BKIIOYas MPENoJaBaHHEe MaTEeMaTHKH, MaTeMaTH4YecKHe
uccienoBaHus, paboTy B cpepe HHPOPMAIIMOHHBIX TEXHOJIOTUN U APYTUX, a TAKKe 00ecTieueHUs
JUIA KaXJ0ro oOyd4arolierocss BO3MOXKHOCTU JOCTIDKEHHS MaTeMaTH4YeCKOW MOJIrOTOBKU B
COOTBETCTBUU C HEOOXOAMMBIM €My ypoBHEeM. Ha pemieHue 3Tux 3ajau HalelneHa nporpaMmma 1o
MaTeMaTHKe YyriyOon€HHOTO YPOBHSL.

HeobxomuMocTh MaTeMaTHYeCKON MOATOTOBKH OOYyCIOBIEHAa OOYCIOBIEHO pPOCTOM
YHclia CTeNUaIbHOCTEH, CBA3aHHBIX C HEMIOCPEICTBEHHBIM MPUMEHEHHEM MaTeMaTuku (B cdepe
OKOHOMHKH, OH3HECEe, TEXHOJOTHYECKHX O00yacTaX, TyMmMaHHTapHbIX cdepax). KommuectBo
oOyuaromuecsi, JUIsi KOTOPBIX MaTeMaTHKa CTaHOBHUTCS (yHIaMeHTOM 00pa3oBaHUs,
TUTAHUPYIOIIUX 3aHUMATHCSI TBOPUYECKOM U UCCIIeI0BATENbCKON paboToi B 001acT MaTeMaTHKH,
nHhopMaTUKH, (U3UKH, SKOHOMUKH U B JAPYIHX OO0NacTAX, YBEIMYUBAETCS, B TOM YHUCIE C
y4eToM OOyYarommxcsi, KOMy MaTeMaTHKa HYXHa /s HUCIOJb30BaHUS B Tpodeccusx, He
CBSI3aHHBIX HETIOCPEACTBEHHO C HEM.

[IpuknanHas 3HAUUMOCTh MAaTEMAaTHUKH OOYCIIOBIIEHA T€M, UYTO €€ MPEIMETOM SIBISIOTCS
(yHIaMeHTalbHBIE CTPYKTYPHl HAIIETO MHUpA: MPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIC
OTHOIICHUS, PYHKIIMOHAIbHBIE 3aBUCUMOCTH U KaTerOpUH HEONPEACIEHHOCTH, OT MPOCTEUIIIHX,



YCBaWBaEMBIX B HEMOCPEACTBEHHOM OIBITE, 1O JOCTATOYHO CJOXKHBIX, HEOOXOAMMBIX ISt
pa3BUTUs HAYYHBIX M TEXHOJIOTMYECKUX HJEH. be3 KOHKpPETHBIX MAaTeMaTU4eCKUX 3HAHUU
3aTPYAHEHO ITIOHUMAaHUE MPHUHLMIIOB YCTPOMCTBA U HCIIOJIb30BAHMS COBPEMEHHOM TEXHUKH,
BOCIIPUSITHE M HHTEpIpeTalysi pa3HOoOOpa3HON COLMAaIbHOM, SKOHOMHUYECKOH, MOJUTHYECKON
uHpopmanmy, Manod(pQeKTHBHA MOBCETHEBHAs TPAKTHUECKas AEATENbHOCTh. Bo MHOTHX
cdepax npodeccHOHAIBHON ACATEIBHOCTH TPEOYIOTCSI YMEHHUS BBITIOTHATH PAacU€Thl, COCTABIISTh
QITOPUTMBI, MPUMEHATH (POPMYIIbI, MPOBOJUTH T'€OMETPUUYECKUE H3MEPEHUS U IMOCTPOECHUS,
9uTaTh, 00padaTbIiBaTh, MHTEPIPETHPOBATH W MPEACTABIATH WH(GOPMAIMIO B BHJE TaOIMIIL,
yarpamm U rpaukoB, IOHUMAaTh BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHI.

OnHOBpeMEHHO € pacHiipeHueM cdep NpUMEHEHHs MaTeMaTUKH B COBPEMEHHOM
oO1recTBe BCE 060siee BaXKHBIM CTAHOBUTCSI MATEMATHUYECKUIN CTUIIh MBIIIJICHUS, TIPOSBIISIOIIANCS
B OIIPEACIIEHHBIX YMCTBEHHBIX HaBBIKaX. B Iporiecce N3ydeHnss MaTEMaTUKH B apCEHAIT TPUEMOB
1 METOJIOB MBIIUJIEHHUS YEJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKUUSA U JEAYKIuS,
00001IeHNe W KOHKpEeTH3allus, aHalu3 W CHUHTE3, Kilaccu(uKaluus U CcUcTeMaTH3alus,
abctparupoBanve M aHajorus. OOBEKTHl MaTeMaTHYECKMX YMO3aKIOYEHHUH, MpaBHiia HX
KOHCTPYHPOBAHHUS PaCKpPBHIBAIOT MEXaHU3M JIOTHUYECKHUX MMOCTPOEHUH, CIOCOOCTBYIOT BhIpabOTKE
yMeHHsT (pOopMyIHpOBaTh, 0OOCHOBBIBATh M JIOKA3bIBAaTh CYXKJEHHUS, TeM caMbiM (OPMHUPYIOT
JIOTUYECKUI CTHIIb MbIIUIEHUS. Benymas poip mpUHAUIEKUT MaTreMaTHke B (OpPMUPOBAHUU
ANTOPUTMUYECKON KOMITOHEHTHI MBIIUICHHS] U BOCIIUTAHWH YMEHUM JACUCTBOBATH MO 3a/IaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATh M3BECTHBIE U KOHCTPYMPOBATH HOBBIE. B mporecce pemeHus
3ajad — OCHOBBI Ul OpraHu3alii y4eOHOW JesATeNIbHOCTH Ha YypOKax MaTeMaTHKH —
Pa3BHUBAIOTCS TBOPYECKAs U MPUKJIAIHAS CTOPOHBI MBIIIICHUS.

OOyueHne MareMaTHKe Ja€T BO3MOXHOCTh pa3BUBaThb y OOYYarOIUXCS TOYHYIO,
palnMoHaIbHYI0 U HH(OPMATUBHYIO peub, YMEHUE OTOMPATh Haubosee NOAXOAAIINE S3bIKOBBIE,
CHUMBOJIMYECKHE, TpaUuecKhue CpeacTBa I BBIPRXKEHUS CYKICHUH M HarilsgHOTO HX
IIPEICTaBICHHUS.

Heo0xoanMbpIM KOMIOHEHTOM OOIIel KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBIISETCA
oO11ee 3HAKOMCTBO C METOJaMH IO3HAHUA JEHCTBUTEIBHOCTH, MPEACTABIECHUE O IMpEeaMETe U
METOJIe MaTeMaTUKH, €ro OTIMYUSAX OT METOAOB E€CTECTBEHHbIX M I'yMaHMTapHbIX HayK, 00
O0COOEHHOCTSX IpPUMEHEHUs MaTeMaTUKH [Uld DPELICHUs HaydHbIX W MPUKIAJAHBIX 3a]ady.
MaremaTnueckoe o00pa3oBaHHE BHOCUT CBOM BKJIaJ B (opMupoBaHue oOOIIEH KyJIbTypbl
4eJI0BEKA.

N3yueHne MaTeMaTHKH CIIOCOOCTBYET 3CTETUYECKOMY BOCHUTAHUIO  YEJIOBEKa,
[IOHMMAaHUK  KpPacoTbl M  M3AIIECTBA MATEMATUYECKUX  PACCYXKICHHH, BOCIPHUATHIO
reoMeTpUYecKuX (POpM, YCBOCHHUIO UI€U CUMMETPUH.

IIpuopureTHbiMu HeasaMu o0yueHus marematuke B 10-11 kiaccax Ha yrnyOiaéHHOM
YPOBHE IIPOAOJIKAIOT OCTABATHCS:

¢dbopMuUpOBaHME  LEHTPAIbHBIX MaTeMaTHYECKUX MOHATHH  (YMCIO, BEJIMYMHA,
reomeTpuyeckas (urypa, MepeMeHHasi, BEpOSTHOCTb, (DYHKLHUs, NPOM3BOJHAS, HHTErpan),
o0ecrneuynBaroIUX MPEeMCTBEHHOCTh U TEPCHEKTUBHOCTh MaTeMaTH4eCKoro oOpa3oBaHuUs
oOyuaronuxcs;

M0/IBEJICHNE O0YJaOLINXCsl Ha JIOCTYITHOM JIIsl HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U
MaTeMaTUKU U OKPYXKAIOLIEr0 MHUpPA, MOHMMAaHUIO MAaTeMAaTHKU KaK 4YacTU OOLIed KyiabTyphl
4eJI0BEYECTBA;

pa3BUTHE  MHTEJUIEKTYaJIbHBIX W TBOPYECKMX  CHOCOOHOCTeH  oOydaromuxcs,
[I03HABATEIbHON AKTUBHOCTH, UCCIIEI0BATEILCKMX YMEHNN, KpUTUYHOCTH MBILUIEHUS, HHTEpeca
K U3y4EHHIO MaTEMAaTHUKH;

¢opmupoBanue  (QYHKIMOHAJIBHOM  MaTeMaTM4ecKOH  IPaMOTHOCTH:  YMEHHSA
pacrno3HaBaThb MaTEMAaTUYECKUE ACIIEKTHl B PEAIbHBIX KU3HEHHBIX CUTYalUSAX U MIPU U3Y4YEHUU



APYruxX y4eOHBIX MPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (hOpMyIINpOBaTh
WX Ha f3bIKE MAaTEMaTUKHM M CO3JaBaThb MaTeMaTHYECKUE MOJEIH, NPUMEHITb OCBOECHHBIN
MaTeMaTH4ECKUM anmapar Uil = pelleHMs [IPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OLICHUBATH IOJIY4YEHHbIE PE3YJIbTATHI.

OCHOBHBIMU JTMHUSIMU cofiepxkaHusi MaTeMaTuku B 10—11 kinaccax yriyO0in€HHOTO ypoBHS
ABISIIOTCS: «YuUCa 1 BEIYUCIICHUS», «Anredpa» («AnredpandecKkue BBIPAXKCHU», «YPaBHCHHS
u HepaBeHCTBa»), «Hauanma maremaTtmueckoro anamuza», «['eomerpusi» («l'eomerpuueckue
burypel m uX CBOWCTBay, «/3MepeHHE T'e€OMETPHUYECKUX BeIHUnH»), «BeposTHOoCTh U
CTaTUCTUKa». JlaHHblE JMHUM pa3BUBAIOTCS [apajlyIeNIbHO, KaXJas B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCHUMO OJHA OT JPYrod, a B TECHOM KOHTAaKTE€ M
B3aumojieiictBul. Kpome 3Toro, mx O0OBEIMHSAET JOrHYecKas COCTaBISIOLIAs, TPAJULUOHHO
MpHUCyIIasi MaTeMaTHKe U MPOHU3bIBAIOLIAs BCE MaTeMaTHYeCKUE KypChl M COJEp)KaTeabHbIE
muHun. ChopmymupoBanHoe Bo PI'OC COO TpeboBaHME «yMEHUE ONEPUPOBATH MOHSITUSIMU:
ONpEe/ieICHNe, aKCUOMa, TeopeMa, CIEICTBUE, CBOWMCTBO, NPU3HAK, J0KA3aTeNIbCTBO,
paBHOCHJIbHBIE (OPMYJIUPOBKH, yMEHHE (HOPMYIHpPOBAaTH OOpaTHOE U IMPOTHUBOIOJIOKHOE
YTBEPKICHHUE, TPUBOJUTh IPUMEPHI U KOHTPIPUMEPHI, UCTIOIb30BaTh METOJI MaTeMaTUYECKOM
WHIYKLIWWA, TPOBOJAUTH JOKa3aTellbHbIE pAacCYXIEHHMsI IpU peIIeHUH 3ajad, OIlIEHUBATh
JIOTUYECKYI0 TPAaBUIBHOCTh PpACCYXJEHUN» OTHOCUTCS KO BCEM Yy4eOHBIM KypcaMm, a
(dbopMHpoBaHHE JIOTHYECKHX YMEHUH paclpeaensieTcss Mo BceM rojgam oOydeHHs Ha YpOBHE
cpenHero o0rmiero oopasoBaHusl.

B cootBerctBun ¢ ®I'OC COO maremaruka sBIsSeTCS 0Os3aTENbHBIM NPEIMETOM Ha
JAaHHOM ypOBHE oOpa3oBaHms. Hactosieir mporpaMMmoil 1o MaTeMaTHKe MIpemxycMaTpuBaeTCs
n3ydeHue ydeOHOro mpemMera «MareMaThka» B paMKax TpEX YYeOHBIX KypCOB: «AJredpa u
HAyaja MaTeMaTH4YecKoro aHaau3a», «['eomerpusi», «BeposTHOCTL H CTATHCTHUKAY.
dopMHUpOBaHUE JIOTHYECKUX YMEHHH OCYIIECTBISCTCS Ha MPOTSHKECHUU BCEX JIET O0ydeHUs Ha
YPOBHE CpeIHEro oOIiero o0pa3oBaHus, a IMEMEHTHI JIOTUKU BKJIIOYAIOTCS B COJIEP)KaHHE BCEX
Ha3BaHHBIX BBIIIE YYEOHBIX KYPCOB.

OO6mree 9nCiIO 4acoB, PEKOMEHJIOBAHHBIX IS M3y4YeHUsT MareMaTuku — 544 gaca: B 10
kiacce — 272 4gaca (8 gacoB B Henenio), B 11 kimacce — 272 4daca (8 yacoB B HEJICIIO).

YyeOHblii npeamer «MaremaTuka 10 kaacc 11 kjaacc
Anre0Opa 1 Hauaja MaTEMaTHYECKOTO aHaIU3a 4 4
(yriyOneHHbIN YPOBEHB)

I"'eomeTpust (yriyOleHHBIN YPOBEHbB) 3 3
BeposTHOCTB U cTaTUCTHKA 1 1
BCEI'O 8y 8y

Ilnanupyemsblie pe3yabTaThl OCBOEHHSI NMPOrpaMMbl MO0 MaTeMaTHKe HAa YPOBHe
cpeaHero oomero od0pasoBaHusi.

B pesynprare u3ydeHHs MaTeMaTHMKHM Ha YpOBHE cpeaHero oOmiero oOpa3zoBaHUs Y
oOyyaromerocst 0y1yT cOpMUPOBaHbI CIEAYIOLINE TUUHOCTHBIE PE3YIbTATHI:

1) rpaIaHCKOTO BOCTTUTAHHMS:

C(OPMHUPOBAHHOCTh TPAXKAAHCKOM MO3MLIMKM OOydYarolerocss Kak aKTUBHOIO U
OTBETCTBEHHOI'0 4YJIEHa POCCHUHCKOrO OOILIECTBa, MPEICTaBIEHUE O MaTEeMaTUYEeCKUX OCHOBaX
(YHKIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHUH, MOpPOLEAYp TIpa)kKAaHCKOTO OOIecTBa
(BBIOODBI, OMPOCHI U JPYroe), yMEHUE B3aUMOJAEHCTBOBATH C COLMAIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUU C UX (DYHKLHUSMHU U Ha3HAUCHUEM;

2) MaTpUOTHUYECKOTO BOCTIUTAHUS:



c(OPMHUPOBAHHOCTH POCCHICKOM IPa)KTaHCKOM WIACHTHYHOCTH, YBKEHHS K IPOLLIOMY H
HACTOSIIEMY POCCHUIMCKOW MAaTEMATHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCUUCKUX
MAaTE€MaTUKOB M POCCUHMCKONW MATEMaTUYECKOW IIKOJbI, WCIOJb30BAHHE 3TUX JIOCTHKCHUH B
JIPYTUX HayKaxX, TEXHOJOTHUAX, chepax IKOHOMUKHY;

3) AyXOBHO-HPAaBCTBEHHOTO BOCITUTAHUS:

OCO3HAHME JIyXOBHBIX IICHHOCTEH POCCHHCKOTO Hapona, CHOPMHPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTMKEHUN HAyKd M JEATEIbHOCTHIO YYEHOTO, OCO3HAHME JIMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3CTETUYECKOTO BOCITUTAHUS:

ACTETUYECKOE  OTHOIIEHHE K  MHPY, BKJIIOYas  OCTETUKY  MAaTeMaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pacCy)KIEHHH, BOCIHPUUMYUBOCTh K
MaTeMaTHYE€CKUM acIleKTaM Pa3IMuHbIX BUJIOB HCKYCCTBA;

5) ¢pu3nIecKOro BOCIUTAHUS:

chOpMUPOBAHHOCTh YMEHHUS TMPUMEHITh MaTeMaTHYEeCKHE 3HAHUS B HWHTEpecax
3I0pPOBOTO W 0€30macHOTO 00pasza KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHWE, COATAHCHPOBAHHBIM PEKUM 3aHITHH M OTAbIXa, peryisipHas (undeckas
AKTUBHOCTH), (M3UYECKOE COBEPIICHCTBOBAHWE IMPU 3aHITHUSAX CHOPTUBHO-030POBUTEIHHOM
NEATEIIbHOCTHIO;

6) TpyJI0BOTO BOCITUTAHHMS:

TOTOBHOCThH K TPYAY, OCO3HAHHUE IIEHHOCTH TPYIOTIOOMS, HHTEPEC K Pa3IMIHbIM cepam
npodeccuoHabHON JEesTeNIbHOCTH, CBS3aHHBIM C MaTeMAaTUKOW W €€ MPUJIOKEHUSIMHU, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOp Oymaymiel mnpodeccun ©W  peaau30BBIBATH COOCTBEHHBIE
KU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy oOOpa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PELICHUH
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIIPaBJIECHHOCTH;

7) 5KOJIOTHYECKOTO BOCIIUTAHUS:

c(OPMUPOBAHHOCTh 3KOJIOTUYECKOW KYJIbTYphl, MOHHUMAaHHE BIUSHHUS COLUAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HA COCTOSHUE IPUPOJHOM M COLMAIBHOM Cpeabl, OCO3HAHUE
rJI00aTBbHOTO  XapakTepa  AKOJIOTMYECKMX  MpoOieM, OpHeHTalus Ha  [pUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUIsl pelIeHus 3aj1ad B 00JacTU OKpYXKarolie cpeipl, IIaHUPOBaHUE
IIOCTYIKOB U OLIEHKU UX BO3MOXHBIX MTOCJIEICTBUN JUIsl OKPYKAIOLIEH Cpeibl;

8) 1leHHOCTH HAYYHOT'O MMO3HAHUS:

cOpMUPOBAHHOCTh MHPOBO33pPEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HAYKU M OOILECTBEHHOW MPaKTUKH, MOHUMAaHUE MATeMaTH4YeCKOW HAyKd Kak cdepbl
YEJIOBEUYECKON AESATENIbHOCTH, 3TANOB €€ Pa3BUTH M 3HAUMMOCTHU JUIS Pa3BUTHUS LIMBUIN3ALINU,
OBJIQJICHUE S3bIKOM MATEMaTHUKU U MaTEMaTUUYECKOM KYJIbTYPOU KaK CPeJCTBOM MO3HAHUS MUDA,
TFOTOBHOCTh OCYIIECTBJISTh HPOEKTHYIO U MCCIEI0BATEIbCKYIO ACSITENbHOCTh UHIMBUAYAIBHO U
B TpYIIIIE.

B pesynpTare u3ydeHus MaTeMaTHKH Ha YPOBHE CpeIHEro oOIero ooOpa3oBaHUs Y
oOyuatomierocs OyayT chopMHpoBaHBI MMO3HABATENbHBIE YHHBEpCajlbHbIe Y4eOHbBIE JIEHCTBUS,
KOMMYHHKATHBHBIE YHHBEpCaJdbHbIe Y4eOHbIC JEWUCTBUSA, PETyISTUBHBIE YHUBEpCAIbHbBIE
yueOHbIe JeMCTBUSI, COBMECTHASI IEATEIBHOCTb.

VY oOyuaromierocst 6yayr copMUPOBaHbBI CIEAYIOIINE 0a30BbIE JOTMYECKHUE NEHCTBUS
KaK 4acTh MO3HABATENbHBIX YHUBEPCAIBHBIX YUEOHBIX JICH CTBUIA:

BBISIBIISITh U XapaKTePU30BaTh CYIIECTBEHHbIC MPU3HAKKM MAaTEMaTHYECKUX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXAYy TMOHATUAMHU, (OPMYIUPOBATH OMpEACNeHUs TOHSITUH,
yCTaHABIUBATh CYIIECTBEHHBIM NpHU3HAK KIAaCCU(PUKAIMK, OCHOBaHUS [UIsi 00OOLIeHUs u
CpaBHEHUS, KPUTEPUHU TPOBOJIMMOI0 aHAIN3A;



BOCIPUHHMATh, ()OPMYIHPOBATh M TPEOOPa3OBBIBATH CYXACHUS: YTBEPAMUTEIbHBIE U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00I1E, YCIOBHEIC,

BBISIBJISITh MAaTEMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M U IPOTUBOpPEUHS B (akTax,
TAHHBIX, HAOMIONCHUAX W  YTBEPXKACHUSAX, IMpejiaraTb KPUTEPUH ISl BBISABICHHA
3aKOHOMEPHOCTEN U ITPOTUBOPEUYUI;

JIeTIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTHKH, NEIYKTUBHBIX M HWHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAaMOCTOSITENIBHO JIOKAa3aTeIbCTBA MAaTEMAaTUUYECKUX YTBEPKIACHUH (IpsAMble U
OT TPOTHUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOJUTH IPHUMEPHl M KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/ICHUS U BBIBOJIBI,

BBIOMpATh croco0 pemieHus ydyeOHOM 3ajaun (CpaBHUBATh HECKOJBKO BapHAaHTOB
peuieHus, BbIOMpaTh HauOoyiee MOAXOIANIMM € Y4ETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPUEB).

VY oOyuatomerocsi OynyT chopMupoBaHbl cieayronue 0a30BbI€ HCCIEI0BATEIHCKUE
NEMCTBUS KaK 4acTbh [M03HABATEIbHBIX YHUBEPCAIbHBIX YU€OHBIX IEHCTBUMN:

UCIIOJIb30BaTh ~ BONPOCHI  KaK  MCCIENOBAaTENIbCKMM  HMHCTPYMEHT  IO3HAHMUS,
(hopMyIHUpOBaTH BOIMPOCH], (PUKCUPYIONTHE MPOTUBOPEUHE, MPOOIEMy, YCTaHABIMBATh NCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHUE;

MPOBOJUTH CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYeCKOro OObEeKTa, SBJIEHUS, IMPOLIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXly 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMU;

CaMOCTOATENIBHO (POPMYIUPOBATH 000OIIEHNUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJI0/IeHUS, UCCIIEI0BAHMS, OLIEHUBATh JI0OCTOBEPHOCTh MOJIyYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IeHMI;

IIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLIECCa, & TAKKE BBIABUraTh MPEIIOJIOKEHHS O
€ro pa3BUTHH B HOBBIX YCIIOBUSIX.

VY oOyuaromerocst OynyT copMHpOBaHbI YMEHHSI paboTaTh ¢ MHPOPMAIMEH KaK 4acTh
[I03HABATEJIbHBIX YHUBEPCAIBbHBIX Y4€OHBIX JEHCTBUM

BBISABJIATE Je(PULIUTBHI HHPOPMALIUK, TaHHBIX, HEOOXOIUMBIX [JIs1 OTBETa HA BOIPOC U IS
peleHus 3a/1a4u;

BbIOMpaTh MH(QOpPMAIMIO M3 HCTOYHMKOB DPA3JIMYHBIX THUIIOB, AHAJIM3UPOBATH,
CHUCTEMaTH3UpOBaTh U HHTEPIPETUPOBATh MHGOPMALMIO Pa3IUYHBIX BUAOB U  (opMm
IIPEJCTABICHMUS;

CTPpYKTYpUpOBaTh  HH(pOpMAIMIO, TNPEACTaBIATh €€ B  pasIuyHbIX  (opMmax,
WJUTIOCTPUPOBATH IPpahuuecKu;

OLICHUBATh HAAEKHOCTh MH(OPMAIMK IO CaMOCTOATENbHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

Y oOyugaromerocss  Oyayr  chopMHpoBaHbl ~ yMEHHMs ~ OOIIEHMS Kak  4acThb
KOMMYHHUKAaTUBHBIX YHUBEPCAJIbHBIX YUEOHBIX 1EHCTBUIA:

BOCIIPUHUMATh M (POPMYIHPOBATh CYXJAEHUS B COOTBETCTBUHU C YCIOBHMSAMHU M LEISIMHU
oOI1eHus, SICHO, TOYHO, IPAaMOTHO BBIPaXKaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M HHCbMEHHBIX
TEKCTaX, JlaBaTb MOSCHEHUS MO XOJAy peLIeHUs 3a7ayd, KOMMEHTHpPOBAThb MOJTy4eHHBIN
pe3yJbTart;

B X0Jie 00CYX/IeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXJIaeMOW TeMbl, MPOOJIEMBI,
pemaemMoit 3a7a4M, BbICKa3bIBaTh WJEM, HAlleJICHHbIE HA MOMCK PEIIEHHs, COMOCTaBIATh CBOM
CYXJIEHHsI C CYXJEHUSMH APYrHMX YYaCTHHKOB JUAJIOra, OOHApyKUBaTh Pa3IM4Me U CXOJCTBO
MO3UIIMMH, B KOPPEKTHOU opme (popMyarpoBaTh pa3HOIIACHs, CBOU BO3PAKECHHUS;

MPEJCTABIATh PE3YyNbTaThl PEIICHUs 3a/1auM, SKCIIEPUMEHTa, UCCIEeIOBaHMSA, MPOEKTa,
CaMOCTOSITEJIbHO  BbIOMpaTh (opMarT BBICTYIUIGHHS C Y4€TOM 3agady MpPE3eHTAlluu |
0COOEHHOCTEH ayJUTOPUH.



Y oOygatomerocss Oyayr chopMUpOBaHBI yMEHHS CaMOOPraHW3alMd KakK dYacTh
PETYISATUBHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBHIA:

COCTaBJIATH IUIaH, aJTOPUTM PEHICHUS 3aJaud, BBIOMpATh CHOco0 pemeHus ¢ y4éTom
MUMEIOIINXCA PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapHAaHTHI PELICHUH C Y4ETOM HOBOW WH(pOPMAIIHH.

Y oOyuatomerocs Oyayr chOpMHpOBaHBI yMEHHS CAMOKOHTPOJS Kak dYacTh
PETYJIATUBHBIX YHUBEPCATBHBIX YICOHBIX JCHCTBHIA:

BJIQJICTh HABBIKAMH [TO3HABATEIBHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBHIMA
U MBICIMTENBHBIX MPOIECCOB, WX pe3yAbTaTOB, BJIAJIETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOIIECCa U pe3yabTaTa PEIICHNs MaTeMaTHUECKOH 3a1au;

MPEIBHJIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH NPH PEHNICHUH 3371a4d, BHOCHUTH
KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3yibTaTa IENH U YCIOBUSAM, OOBSCHATH TPUIHHBI
JNOCTYIKEHHS WJIM HEJAOCTI)KCHHSI PE3yJIbTaTOB JICATSIBHOCTH, HAXOJUTh OIMUOKY, JaBaTh
OIIEHKY IPUOOPETEHHOMY OTIBITY.

VY obyuarorierocst OynyT chopMUpOBaHBI YMEHHUSI COBMECTHOM JEATEIHHOCTH:

MMOHUMATh W MCIIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAUBHUIYyaILHOW pabOTHI IpH
pelleHnH y4YeOHBIX 3aj]ad, NPUHUMATH IIeJIb COBMECTHOH JESATEeIBHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessiTh BHABI padOT, JTOTOBapHUBATHCS, 00CYKIATh
MPOIIeCC B pe3yibTaT paboThl, 0000IIaTh MHEHUST HECKOJIBKHX JTFOCH;

y4acTBOBAaTh B TPYMIOBBIX (popmax paboThl (0OCYX ACHHS, OOMEH MHEHUMH, «MO3TOBBIC
HITYPMbI» M HHBIE), BBINOJHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOU JECHCTBUS C
OPYTMMU YI€HaMUd KOMaHbl, OLIEHUBAaTh KayecTBO CBOETr0 BKJIaJa B OOMMNA HPOAYKT IO
KpUTEpUsIM, cHOPMYIHPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS (penepaybHOM pabouel MporpaMMBbl 10 MaTeMaTHKE
MIpeJICTaBJICHbI 10 ToAaM OOy4YeHHs B paMKax OT/AENbHBIX Y4EOHBIX KYPCOB B COOTBETCTBYIOIINX
paszfenax HacTOSIIeH MPOrpaMMbl.

PaGouyasi nporpamMMma y4eOHOro Kypca «Ajredpa 1 Ha4yajia MaTeMaTH4YeCKOr o
aHaIu3a».

IlosicHuTeILHAS 3aNMHUCKA.

YueOHblil Kypc «Anredpa ¥ Hayala MAaTeMaTHYECKOTO aHalu3a» SIBISETCS OJHUM U3
HamOoJiee 3HAYMMBIX B TMpOrpaMMe CpedHero oO0Iiero oOpa3oBaHHUsA, MOCKOIbKY, C OIHOMN
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y Jid H3y4eHHs BCEX eCTECTBEHHO-
Hay4YHBIX KYpPCOB, a C JPYroil CTOpOHBI, (POPMUPYET JOTHYecKOoe M abCTPaKTHOE MBIIICHUE
oOyyaronuxcs Ha YpOBHE, HEOOXOIUMOM JJisi OCBOCHHUS HH(OpPMATHKH, OOIIECTBO3HAHUS,
HUCTOpUM, CIOBECHOCTH U JPYTHMX JUCHHMIUIMH. B pamkax paHHOro y4deOHOro Kypca
oOydaroluecsi OBJAJCBAIOT YHUBEPCATbHBIM  SI3BIKOM COBPEMEHHOW HAyKd, KOTOpas
(dbopMynupyeT CBOM IOCTIKEHUSI B MaTeMaTHUECKOil opme.

VY4eOHbIif Kypc anreOpbl U Havajdl MaTEMaTHUYECKOTO aHajn3a 3aKiIaJbIBaeT OCHOBY JUIS
YCIIEUTHOTO OBJIAJICHHUS] 3aKOHaMH (PU3UKK, XUMHH, OWOJIOTMM, TIOHUMAHUS OCHOBHBIX
TEeHJCHIIMI Pa3BUTHS SKOHOMUKH U OOIIECTBEHHOW J>XH3HHU, IMO3BOJISIET OPHUEHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJB30BaTh UX IS
nanbHenIero oopa3oBaHus U B MOBCEIHEBHOM *u3HU. OBNaieHne a0CTPAKTHBIMU U JIOTUYECKH
CTPOTMMH KOHCTPYKIIUSIMU aJIre€Ophl U MAaTEeMAaTUYECKOTO aHajIHM3a Pa3BHBACT YMEHHE HAXOIWTh
3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JIOKa3bIBaTh YTBEPXKJIEHUS C TOMOIIBIO
WHAYKIUA ¥ PacCy)KaaTh JEAYKTUBHO, UCIOIb30BaTh 0000IIEHHE U KOHKPETH3AIUIO,
abcTparupoBaHue U aHAJIOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHIECKOE MBIIILICHHUE.



B xone m3yuenust yueOHOTO Kypca «Anredpa M Hadaja MaTeMaTUYECKOTO aHAIHM3a»
oOyyaromuecsi TMOJy4alOT HOBBIM OMBIT pEIIeHHs MPHUKIAAHBIX 33134, CaMOCTOSTEIHHOTO
MOCTPOCHHSI MaTEeMaTUYECKUX MOJEJCeH peaJbHbIX CHTYallud, MHTEPIPETAlNU TOIy4EeHHBIX
pELIeHNH, 3HAaKOMSTCS C IPUMEPaMU MaTeMaTU4YEeCKUX 3aKOHOMEPHOCTEH B IPUPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MAaTEMAaTHYECKIMH OTKPBITUSIMH U MX aBTOPAMHU.

VY4eOHblli Kypc 00JIaJa€T BOCHHMTATEIbHBIM TOTEHIIMAIOM, KOTOPBIA pean3yeTcsi Kak
gyepe3 yudeOHbII MaTepuall, CHOCOOCTBYIOMNK (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS, TaK U
gyepe3 crenuduky ydeOHOH IeaTenbHOCTH, TpeOyIomed IPOJODKUTEIFHON KOHIICHTPAuU
BHHMMAHUS, CAMOCTOSITEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 IOJIY4YE€HHBIN pe3yibTar.

B ocHoBe Meroauku oOydyeHus: anreOpe M HadajlaM MaTEMaTHYECKOTO aHAJIW3a JIEKUT
JeSATeTbHOCTHBIN MPUHIUT 00ydeHHUSI.

B crpykrype yuebHOro kypca «Asredpa M Hauajga MAaTeMaTHYECKOrO aHaIHU3a»
BBIJICJICHBl CJIEAYIOIINE COJEpKATeNbHO-METOAUYeCKue JHHUM: «Yucraa M BBIYMCICHUS,
«DyHKIMU U Tpapukn», «YpaBHEHUS U HEpaBeHCTBa», «Havama mMareMaTuueckoro aHamuzay,
«MHoXecTBa U JorMKa». Bce 0OCHOBHBIE COJEpKATENbHO-METOIMUECKHUE JIMHUU HU3Y4aloTCsl Ha
MPOTSHKEHUHU JBYX JIeT OOyueHHUsi Ha YpOBHE cpelHero ooOuiero o0pa3oBaHUs, €CTECTBEHHO
JOTIONHSSL APYr Jpyra U IOCTENEHHO HAChIasCh HOBBIMM TeMaMM M pasjienamu. JlaHHBIN
yueOHBI Kypc SBJISI€TCS MHTETPATUBHBIM, IOCKOJBKY OOBEOUHSET B cede cojlepikaHue
HECKOJIPKAX  MAaTeMaTW4YeCKWX JUCIUIUIMH, TakuxX Kak anreOpa, TPUTOHOMETpPHS,
MaTeMaTHYeCKUI aHaIn3, TEOpUsl MHOXKECTB, MaTeMaTHueckas Jioruka u apyrue. Ilo mepe Toro
Kak oOydarolliuecs OBJIaJIeBalOT BCE Oosiee IIMPOKUM MaTeMaTHYEeCKHM amnmnapaToM, y HHX
MOCJIEIOBATENIFHO (OPMUPYETCS U COBEPIICHCTBYETCS YMEHHE CTPOUTh MaTeMaTHUYeCKYyIO
MOJIeNb pealbHON CUTyalluH, IPUMEHSTh 3HaHUs, MOJYYCHHbIE NIPU U3YyYEHHH y4eOHOTro Kypca,
JUIS PELIEHUs CaMOCTOSITENbHO C(HOPMYIUPOBAHHON MaTeMaTH4YecKOW 3ajaud, a 3aTeM
MHTEPIPETUPOBATH CBOU OTBET.

CopepxarenpHo-MeToAMYEeCKass  JMHUS  «Yucma W BBIUMCICHHS»  3aBepllaeT
(bopMHpOBaHHE HABBIKOB HCIOJIB30BAaHUS JIEHCTBUTENBHBIX UYHCEN, KOTOpOoe OBLJIO HAdyaTo Ha
YpOBHE OCHOBHOTO 00mIero oopazoanusi. Ha ypoBHe cpemaHero oOmiero odpazoBaHus 0codoe
BHUMaHUE yjemnseTcss (OopMUpPOBaHUIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUH, BKIIIOYAIOUIUX B
ce0s MCIOJIb30BAHUE Pa3UYHBIX (OPM 3aMUCH YHCIIA, YMEHHE JeNlaTh MPUKUIKY, BBIIOIHATH
NpUOIKEHHBIE BRIUMCIICHUS, OLIEHUBATh YMCIIOBBIE BBIPAXKEHUS, pab0TaTh C MaTeMaTUYECKUMU
KOHCTaHTaMH. MHOKeCTBa HATypaJbHBIX, IEJIbIX, PAllMOHAIBHBIX U JCHCTBUTENIBHBIX YHCEI
JOTIOJTHSIFOTCS  MHO>KECTBOM ~ KOMIUIEKCHBIX 4Hcel. B KkaxaoM W3 93TUX MHOXECTB
paccMaTpuBalOTCA CBOMCTBEHHbIE eMy CreU(UYECKUE 3a/a4u U OTepalluu: JIeJIeHHEe Hallelo,
OTIEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX YHCEJ, 0COObIE CBOMCTBA PAlMOHANBHBIX W
MppallMOHANILHBIX YHCEeN, apu(MeTHYECKUe onepalny, a TakKe U3BJICUEHIE KOPHS HATYpalbHOMN
CTETNIeHH Ha MHOXXECTBE KOMIUIEKCHBIX 4Hcell. biaromapsi mocienoBaTenbHOMY PacIIMPEHUIO
Kpyra UCHOJb3YeMbIX YHCET U 3HAKOMCTBY C BO3MOXXHOCTSIMH MX HMPHUMEHEHHUS Ui pelleHus
pa3nIMyHbIX 337a4 (popMupyercs npeacTaBieHue 0 eAMHCTBE MaTEMaTUKU KaK HAYKU U €€ POJiu B
MOCTPOEHUH MOJIeNIel pealbHOTO MUPA, IUPOKO UCIIOJIB3YIOTCSl 0000IIeHHEe U KOHKPETU3aLusl.

JIuaus «YpaBHEHUS M HEPABEHCTBA» peaM3yeTcsl Ha MPOTSHKEHUHM BCEro OO0ydeHHs Ha
YpOBHE cpefaHero oOmiero oOpa3oBaHuUs, IOCKOJbKY B KaxaoMm paszaene I[Iporpammsl
IIPEyCMOTPEHO PELIeHHEe COOTBETCTBYIOUIMX 3a7ad. B pe3ynbraTe oOydaromiuecst OBIaeBalOT
pPa3IUYHBIMU  METOJIaMU  PEIIEHUS PAlMOHANBHBIX, HPPALHUOHAIBHBIX, [OKA3aTeIbHbIX,
JTorapu(MUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHH, HEPABEHCTB M CHCTEM, a TakyKe 3ajad,
cojiepxamux mnapamerpsl. [loylydeHHbIE YMEHHs IIHPOKO MCIOJB3YIOTCS MPHU HCCIEIOBAHUU
(GyHKIUH C TOMOIIBIO TPOU3BOIHOMN, MTPU PELICHUH NMPHUKIAJHBIX 33]1a4 U 33Jja4 Ha HaXOXKICHUE
HauOOJBIINX U HAMMEHBIINX 3HaueHU QyHkuu. [lanHas copepikarenbHas TUHUS BKIIIOYAET B
ce0s Takke (opMHpOBaHHE YMEHHH BBIMOJHATH pacu€Thl 1Mo (opmyinaM, mpeoOpa3oBaHUsS
paIMOHATBbHBIX, UPPAMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TaKkKe BBIPAKEHUH,



coJepKamux creneHu u Jorapudmel. brarogapss u3ydeHHio anreOpandeckoro marepuana
IIPOUCXOJUT  JajbHEHIIEe pa3BUTHE AJTOPUTMHYECKOIO M aOCTPAKTHOIO  MBIIUICHUS
oOyyaromuxcsi, GOPMHUPYIOTCS HABBIKU JEIYKTHBHBIX PACCYKJIEHHUH, pabOThl C CHMBOJILHBIMHU
(dbopmamu, MpeaCTaBICHUS 3aKOHOMEPHOCTEW M 3aBUCHMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anre0Opa npemnaraet 3pQpeKTUBHBIE HHCTPYMEHTHI JJIS1 PEIICHHSI IPAKTHUECKUX U €CTECTBEHHO-
Hay4yHBIX 33J1a4, HarJsHO JEMOHCTPUPYET CBOM BO3MOYKHOCTHU KAaK SI3bIKA HAYKH.

CopepxarenpbHo-MeToANYECKas JIMHUSA «DYHKIUU U Tpa@UKU» TECHO MEPEIUIETAaeTCs C
OPYTMMU  JMHUSIMM ~ y4eOHOro  Kypca, IOCKOJbKY B  KakoM-TO  CMbIciIe  331aéT
[IOCJIEIOBATEIbHOCTh ~ M3YYEHUsT MaTrepuana. V3ydeHwe  CTENneHHOH, IoKa3aTelbHOH,
Jorapu(pMUUECKOl U TPUTOHOMETPUUYECKUX (YHKIUN, UX CBOMCTB U I'papUKOB, UCTIOJIH30BAHUE
GyHKIMM Ui pemieHus 3a1ad U3 JpYruxX Y4eOHBIX MPEAMETOB U peajbHOM >KU3HU TECHO
CBSI3aHO KaK C MaTeMaTH4YEeCKHUM aHAJIM30M, TaK U C pellleHueM ypaBHEHHI U HepaBeHCTB. [Ipu
5ToM OoJibllIOE BHHMMAaHHE yjensieTcss (OPMUPOBAHUIO YMEHHUS BbIpaxaTb (opMyaamMu
3aBUCHUMOCTU MEXJy pa3iN4HbIMU BEIUYMHAMU, UCCIIEOBATh MOJIY4YEHHbIE (YHKIIUH, CTPOUTH
ux rpadukd. Marepuan S3TOM colep)KaTelnbHOM JMHUM HAIEIEeH Ha pa3BUTHE YMEHUN U
HAaBBIKOB, IMO3BOJISIIOIIMX BBIPA)KaTh 3aBUCUMOCTH MEXJy BEIMUYMHAMHU B pa3IMuHON (opme:
AHATUTHYECKOHM, Tpadudyeckod W CiIoBeCHOHW. Ero wu3ydeHwe CrnocoOCTBYyeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CIIOCOOHOCTM K  OOOOIIEHHI0O W KOHKpPETH3alluu,
HCIIOJIb30BAHNUIO aHAJIOTUH.

CopepxarenpHas nuHus «Havyana MaTeMaTHUeCKOro aHaJIN3a» MO3BOJIAET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYeCKUX, TaK M MPUKIAJAHBIX 33/a4, JOCTYIMHBIX 00ydaromuMces,
TaK KaK y HUX TMOSBIISETCS BOZMOXHOCTh CTPOUTH IPaUKH CIOXKHBIX (QYHKIUI, ONPEeNiaTh UX
HauOOJbIINE U HAUMEHbBIINE 3HAYEHUS, BBIYUCIATh MJIOMAAN GUryp U 0ObEMBI Tel, HAXOJUTh
CKOPOCTHM W YCKOpeHHus IporeccoB. JlaHHas colepkaTenbHasi JIMHAS OTKPBIBAET HOBBIE
BO3MOXHOCTU TIIOCTPOCHMSI MAaTE€MAaTHUYECKHMX MOJEIEH pealbHbIX CHUTYyallUi, MO3BOJIAET
HaxoJIUTh HAWJy4ylllee pElICHHWE B MPUKIATHBIX, B TOM YHUCJIE COLUAJIbHO-3KOHOMUYECKHUX,
3aayax. 3HAKOMCTBO C OCHOBAaMH MaTeMaTHYECKOrO aHajiu3a CHOCOOCTBYET pa3BUTHUIO
abcTpakTHOTO, (POPMATBLHO-IOTHYECKOTO U KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUI
pacrno3HaBaTh IPOSBICHHUS 3aKOHOB MaTEeMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. OOyuaromuecs
Y3HAIOT O BBIIAIOIINXCSA PE3YJIbTATAX, MOJYYEHHBIX B XOJI€ pa3BUTHs MAaTEMaTUKHU KaKk HayKW, U
00 uX aBTOpax.

CopepxarenpHo-MeToAuueckass JUHUS «MHOXKECTBa W JIOTHMKa» BKJIIOYaeT B ceds
3JIEMEHThl TEOPUM MHOXXECTB M MATEMaTUYECKOM JIOTMKUA. TeopeTHMKO-MHOXKECTBEHHBIE
MIPEJICTaBJICHHS] MPOHU3BIBAIOT BECh KypC HIKOJLHOM MaTeMaTHKH W MpeiarailoT Haubolee
YHHUBEPCATbHBINA SI3bIK, OOBEAUHSIONIMI BCE pa3fenbl MaTEeMAaTHKH W €€ MPUIOKEHHH, OHU
CBS3BIBAIOT Pa3HbIE€ MATEMATHUUYECKUE AMCIUIUIMHBI U UX NPUIIOKEHHS B €IuHOE Lenoe. BaxHo
JaTh BO3MOXHOCTh 00y4aroniemMycsi IOHUMaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOU
MAaTeMaTHKU U UCIO0JIb30BATh €ro JUIsl BBIPAXKEHUSI CBOMX MbICIEH. /[pyrum BaKHbIM IIPU3HAKOM
MaTeMaTHUKW KaK HayKd cleAyeT NpHU3HaThb CBOMCTBEHHYIO €l CTpOTOCTh OOOCHOBAaHUU U
CJIENOBaHUE ONPEECIEHHBIM NIpaBUiIaM MOCTPOCHUS JOKA3aTENbCTB. 3HAKOMCTBO C YIEMEHTaMU
MaTeMaTU4YeCKON JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTMYECKOTO MBIIUICHUs OOy4aromuxcs,
MIO3BOJISIET UM CTPOUTH CBOM PACCY)KJICHHsI HA OCHOBE JIOTHYECKUX MpaBuil, (OpMUPYET HABBIKU
KPUTHYECKOTO MBIIIJICHHUSL.

B yueOHOM Kkypce «AnreOpa M Hayaja MaTE€MaTUYECKOTO AaHAIM3a» IMPHUCYTCTBYIOT
OCHOBBl ~ MaTE€MaTMYeCKOI0  MOJEIMPOBAHHUS,  KOTOpble  MpHU3BaHBl  CIIOCOOCTBOBATH
(OpMUPOBAHMIO HABBIKOB MOCTPOCHHSI MOJIENeN pealbHbIX CHTYyallui, HMCCIEJOBAHUS ATUX
Mojielield ¢ TOMOUIbIO ammapara aireOpbl M MaTeMaTH4YeCKOTO aHajiu3a, WHTEepHpeTanuu
IIOJIyUEHHBIX DPe3yJabTaToB. Takue 3ajaHusl BIUIETEHBl B KaXIbI W3 pa3/eloB IPOrpaMMbl,
MIOCKOJIBKY BECh MaTepuan yueOHOro Kypca IIHPOKO HCIOJIB3YeTCs ISl PELIeHUs MPUKIIAIHBIX
3amau. Ilpu pemieHuM peanpHBIX NPAKTUYECKUX 3a7a4  OOydaroliuecs pa3BUBAIOT



HaOII01aTeIFHOCT, YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, a0CTparmpoBaThCs, HCIOJIb30BAThH
aHaJIOTHIO, 0000IaTh M KOHKPETU3MpOBaTh Mpobiiemy. JlesaTenbHOCTh MO (OPMHPOBAHUIO
HABBIKOB PEIICHUS MPHUKIIAJHBIX 33/1a4 OPraHU3yeTCs! B IMPOIIECCe N3YYSHHS BCEX TEM Y4eOHOTO
Kypca «AnreOpa 1 Hauaia MaTeMaTHYECKOTO aHAITN3a).

OOmiee yMcno 4YacoB, PEKOMEHIOBAHHBIX IS M3y4eHHs Y4eOHOTO Kypca «Anrebpa u
Hayajla MaTeMaTudeckoro aHanusza» — 272 gaca: B 10 kiacce — 136 yacoB (4 yaca B HeZENI0), B
11 xiacce — 136 1acoB (4 yaca B HEJEINIO).

Conepxanue o0ydyenus B 10 kiacce.

Yucna v BBIYKCIICHHUS.

Panmonaneueie uncia. OOBIKHOBEHHBIE U JACCSITHYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuoanydeckue apoou. [Ipumenenue npoOei ¥ MPOLIEHTOB ISl PEIISHUs MPUKIIATHBIX 3a7a4 U3
pPa3IMYHBIX OTpaciell 3HaHUW U peaJbHOU KU3HU.

JlelicTBuTenbHbIe Yncna. PanmoHalbHBIE M HppaIllMOHAIbHBIC YKCla. Apu(pMETHYECKHE
Olnepaluyd ¢ JCUCTBUTEIBHBIMU 4YHCIAaMU. MOJyllb JEHCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA.
[Ipubmxk€HHBIC BBIUMCICHUS, TpaBWIA OKPYIJICHUS, TPHUKUIKA ¥ OICHKAa pe3yibTaTa
BBIUHCIICHUH.

Cremnens ¢ 11epIM niokasareneM. buaom Herotona. Mcnonp3oBanue moaxoasiieit Gopmbl
3aMUCH ACUCTBUTEIBHBIX YHCEIT TSl peIISHUsI TPAKTUYECKUX 3aJ1a4 ¥ TIPE/ICTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HATypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIBHBIM TOKa3aTelleM M €€ CBOWMCTBA, CTENEHb C JIEHCTBUTEIBHBIM
MoKa3aTreseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHUHbIC U HATypaTbHBIC JIOTApU(PMBI.

CuHYyC, KOCHHYC, TAHI'€HC, KOTAHI'€HC YHMCIIOBOTO apryMeHTa. APKCHHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHEHUs 1 HEPABEHCTBA.

ToxnectBa M TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YypaBHEHHS.
PaBHOCHIIBHBIE ypaBHEHMS U ypaBHEHUsI-ClIeACTBUs. HepaBeHCTBO, pelieHne HepaBeHCTBA.

OcHOBHBIE METO/IbI PEIICHHUS LENbIX U JPOOHO-pAllMOHATBHBIX YPABHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM IEpEMEHHOW. JleneHue MHOrodjseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. MHorowieHs! ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BRIPAXKEHUH, COAECPKALIUX CTEIEHU U KOPHH.

Wppaunonanbusle  ypaBHeHHs. (OCHOBHBIE METOABl PELICHHUS HMPPAUUMOHAIBHBIX
YPaBHECHUN.

[Toka3zarenbHble ypaBHeHUsA. OCHOBHbBIE METO/IbI PELUICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX JOTapru(DMBI.

Jlorapudmuueckue ypaBHeHUS. (OCHOBHbIE METOJbI pPEIICHUS JOTapuPMUYECKUX
YPaBHEHUN.

OcHoBHble TpuUronomerpuyeckue ¢opmynsl. I[IpeoOpasoBaHre TPUTOHOMETPUUECKUX
BbIpakKeHUil. Pernienne TpuroHoMeTpuYecKux ypaBHEHUM.

Pemrenne cucreM JIMHEWHBIX ypaBHEHHM. Marpuia CHCTEMbI JIMHEWHBIX ypaBHEHUH.
Onpenenurens MaTpUIbl 2X2, €ro TreOMETPUYECKHM CMBICT M CBOMCTBA, BBIYMCICHUE
€ro 3Ha4eHUs,, TPUMEHEHUE OIpEeACNUTENsl s PEHICHUs CHUCTEMbl JIMHEWHBIX YpaBHEHHM.
Pemienne mnpukiagHbIX 3a7ad C MOMOIIBKD CHCTEMbl JIMHEWHBIX ypaBHeHUH. MccrienoBanue
MMOCTPOEHHOM MOJIENM C TOMOILBIO MaTPHUIl U ONIPEICTUTENEH.

[TocTpoenne mMaTeMaTUYECKUX MOJENEH pealbHOM CUTyallMd C MOMOUIBI0 YPaBHEHUU U
HepaBeHCTB. [IprMeHeHHEe ypaBHEHM M HEPAaBEHCTB K PEIICHUI0 MaTeMaTUYeCKHX 3aJad u
3a/1a4 U3 pa3UYHbIX 00JIaCTe HAYKH U peaIbHOM JKU3HMU.

OyHKIUHN U TpadUKH.
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Oynkiys, crnocoObl 3amanus (QyHkiuu. B3ammuo oOpatHbie ¢yHkumu. Kommozuiws
¢bynkuuit. 'paduk pyHkuuu. dneMeHTapHbIe peodpa3zoBaHus IpauKOB (PyHKIIHIA.

OO6nacte onpeneneHns 1 MHOXKECTBO 3Ha4eHui ¢pyHkiuu. Hymu ¢pynkuun. [Tpomexyrku
3HakonocTostHCcTBa. UETHpie M HeuéTHhle (QyHKIuu. [lepuogmueckue ¢ynkuuu. [Ipomexyrkn
MOHOTOHHOCTH (D)yHKIHMH. MakcuMymMbl 1 MUHUMYMBI QyHKIHH. Hanbospiiee u HauMeHbIee
3Ha4YeHUs (PYHKIIUH HA TPOMEKYTKE.

JluneiHast, KBaJpaTHYHAS U JAPOOHO-TMHEHHAs (PYHKIIUU. DJIeMEHTapHOE UCCIICOBAHNE
Y MTOCTPOCHUE UX TPadUKOB.

CrenenHasi (pyHKIUS C HaTypaJbHBIM M IENbIM TOKa3areiaeM. E€ cBoiicTBa u rpaduk.
CpoiicTBa U rpaduk KOpHsS n-oil CTeNeHW Kak (PyHKIUU OOpaTHOW CTENEHU C HaTypalbHBIM
MIOKa3aTesIeM.

[lokazarenpHas u orapupmMuueckas GyHKINH, UX cBoMcTBa U rpaduku. Vcnosib3oBanue
rpadukoB QyHKUUHN Ui pelIeHns] ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYXHOCTb, OIpEAEIEeHUE TPUTOHOMETPUUECKUX (DYHKIUH
YHCIIOBOTO apryMeHTa.

OyHKIMOHAJIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IIpolieccax M sBJIEHUsX. ['paduxu
peanbHBIX 3aBUCUMOCTEM.

Hauana maTemaTnyeckoro aHanmsa.

ITocnenmoBaTen,HOCTH, CII0COOBI 3aJaHus MOClIeI0BaTEILHOCTEMN. Merton
MaTeMaTH4eCKOW MHIYKIMH. MOHOTOHHBIE M OTpaHUYEHHbIE MOCJeN0BaTeNbHOCTH. VcTopus
BO3HMKHOBEHHUS MaTEMaTHUECKOIr0 aHAJIN3a KaK aHaju3a 0ECKOHEYHO MaJbIX.

Apudmernueckas UM reoMeTpuueckas IMporpeccuu. beckoHeyHO  yObIBaromias
reomeTpuueckas mporpeccus. CyMMa OECKOHEYHO YOBIBAIOIICH T€OMETPHUYECKON MPOTPECCHH.
JIuHEeWHBI1 M SKCHOHEHUUAIbHBIM pocT. Ywucio e. DopMyna CIOXKHBIX MPOIEHTOB.
Hcnonp30BaHue Mporpeccuy Uil peIieHNs peabHbIX 3aa4 MPUKIIATHOTO XapaKTepa.

HemnpepsiBHbie (QyHKIMM W WX CcBOWCTBAa. Todukw pa3pbiBa. ACHUMNOTOTHI TpadUKOB
¢dbyakuumii. CpoiicTBa (QYHKIMIA HEMPEPHIBHBIX Ha OTpe3ke. MeTo MHTEPBAIOB MJIsl PEIICHUS
HepaBeHCTB. [IpumeHeHre CBONCTB HeMpPepbIBHBIX (YHKIIMM [Tl peIeHHs 3a1a4.

IlepBas u BTOpas mnpousBoaHble (yHKIMU. OmnpeneneHue, TEOMETPUUYECKUN U
(bMBUYECKUI CMBICH MPOU3BOIHOM. YpaBHEHHUE KacaTeIbHOU K rpaduKy QyHKIIHH.

[IpousBoHbie a1eMeHTapHbIX QyHKUIUN. [Ipon3BogHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHOXecCTBa U JIOTUKA.

MHoXxecTBO, onepanuu HajJ MHOXKECTBAMH M UX CBoOMCcTBa. J(narpammel Diliepa—BenHa.
[IpuMeHeHre TEOpPEeTUKO-MHOKECTBEHHOTO arapaTta JJig ONMCAHUS PEabHbIX MPOLECCOB U
SIBJICHUM, TIPY PELLICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Omnpenenenve, TeopeMa, CBOHCTBO  MaTEMAaTHUYECKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTesIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

Coaepsxanue o0yuenus B 11 kiacce.

Yucna ¥ BEIYUCIEHHUS.

Harypanbubie u mensie uyucna. [IpuMeHeHHWe TPU3HAKOB AETMMOCTH IENBIX YHUCEI,
HauOonpImii oot nenutens (aanee — HOJI) u Haumensblee obmee kpatHoe (manee -HOK),
OCTaTKOB 0 MOAYIIO, anroput™Ma EBKIa 1l pelieHus 3a/1a4 B IeNbIX Yhcax.

Kommnekcusie uuncna. AnreOpanueckas ¢ TpUTOHOMETpUYeckass (OPMBI 3amucu
KOMILJIEKCHOTO YKcia. ApupMeTHYECKHe Oonepaluy ¢ KOMIUIEKCHBIMU unciamu. M3o0paxkenue
KOMILJIEKCHBIX YHCENl Ha KOOpAWHATHOU miockoctu. @opmyna MyaBpa. Kopau n-oif crenenu u3
KOMILJIEKCHOTO 4Yucna. [IpruMeHeHHe KOMIUIEKCHBIX 4YHCeNl IS pelieHus (U3M4eckux u
reOMEeTPUYECKUX 3a/1a4.

YpaBHEHHs 1 HEPABEHCTBA.
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Cucrema U COBOKYIHOCTb YPaBHEHMH M HEpPaBEHCTB. PaBHOCWIIbHBIE CHCTEMBI U
CUCTEMBI-CIIEICTBUS. PaBHOCHUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUM C TOMOIIBIO TPUTOHOMETPUYECKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UPPAIIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJIbI ~ pEIIEHHS CUCTEM U  COBOKYIHOCTEH  pallMOHAaIbHBIX,
UppalMOHAJIbHBIX, TOKA3aTENbHbIX U JIOTApU(PMUYECKUX YPaBHEHUM.

VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI € TapaMEeTPaAMHU.

[IpumeHeHne ypaBHEHMM, CUCTEM M HEPABEHCTB K PEIICHUIO MAaTEMaTHYECKUX 3a]ad U
3alad M3 pa3IUYHbIX oOnacTel HAayKM W peanbHOM >KU3HMU, HMHTEpIpeTalus IOJTy4EeHHBIX
pe3ynbTaTOB.

OyHKIMU U TpadUKH.

I'paduk xommosunuu QyHkuuid. ['eomerpuueckne oOpa3bl ypaBHEHH M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

I'padmueckne meronsl pemnieHUs ypaBHEHUN UM HepaBeHCTB. ['paduyeckue MeTOJIbI
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Ucnonw3oBanne rpadukoB (PyHKIMHA 71T UCCIETOBAHUS IMPOIECCOB U 3aBUCHMOCTEH,
KOTOpbIE BO3HUKAIOT MPHU PELUICHUH 33/1a4 U3 IPYruX y4eOHbIX MPEIMETOB U peaibHON KU3HU.

Hauana matemaTndeckoro aHanmsa.

[IpuMeHeHre MPOM3BOJHOM K HCCIEAOBaHHIO (QYHKIIMA HAa MOHOTOHHOCTH |
sKcTpeMyMbl. HaxoxaeHne HanbobIIero 1 HAMMEHbILIEro 3HAYEHU I HeTTPepbIBHOM (PyHKIIUU Ha
OTpE3KE.

[IpuMeHeHne MPOU3BOAHOM JUIsI HAaXOXKJIEHUS HAWIYYIIErO PEHIECHUs B MPUKIAIHBIX
3aayax, AJs ONpeAeNieHHs CKOPOCTH M YCKOpEHHUs mpolecca, 3aJaHHOTro (opMynoil wiu
rpapuKoOM.

[TepBooGpa3Hasi, OCHOBHOE CBOWMCTBO MepBOOOpa3HbIX. [lepBoOOpasHbIe 3eMEHTapHbIX
¢byukuuii. [IpaBuia HaxoXAEHUS TEPBOOOPA3HBIX.

Nurerpain. ['eomerprueckuil cMbICII HHTETpajia. Berancienne onpeaenéHHoro HHTerpana
o ¢popmyne Herorona—JIeitOuuiia.

[Ipumenenune uHTerpajiia IS HAaXOXICHHS IUIOMIAJEH IIOCKUX (QUryp UM O0O0BEMOB
r€OMETPUYECKUX TEJ.

[Ipumeps! pemenuit aAuddepeHuanbHbpIX ypaBHEeHHH. MaTteMaTuieckoe MOJAeTMpOBaHNe
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU PepeHIIUANTbHBIX YPABHEHUH.

IlnanmpyeMble mnpeaMeTHbIe PpPe3yJbTaThbl OCBOCHUS (eaepajbHOl  padoueit
NporpaMMbl y4eOHOIro Kypca «AJiredpa W HA4Yajla MATEeMATH4YeCKOr0 aHAJIM3a» Ha
yriy0J1éHHOM YPOBHE HA YPOBHE Cpe/lHero oo0umero o0pasoBaHus.

K konuy ooyuenus ¢ 10 knacce obyuarowuiica noayyum cieoylouiue npeomenitule
pe3yibmamol O OMOECIbHBIM MmeMam pedepanvHoll padoyeil npozpammsl yuedHo2o Kypca
«Anzebpa u nauana mamemamuueckKo20 AHATUZA»:

Uucna u BRIYUCIICHUS:

CBOOOHO OTIEpUPOBATH MOHATUSAMU: PAIIHOHAIBHOE YMCII0, OECKOHEYHAs! MTepUOIndecKast
Ipo0Ob, TPOIEHTHI, WPPAIOHATBLHOE YHCIIO, MHOYKECTBA PAIMOHATBHBIX U JEHCTBUTEIBHBIX
qucell, MOIyJIb IeHCTBUTEIHHOTO YUCIIA;

MPUMEHATh JPOOM W TMPOLEHTHI JUIA PEIIeHUS MPHUKIAIHBIX 3aJad U3 Pa3IMYHbIX
OTpaciiel 3HAHUM U pealbHOW KU3HU;

MPUMEHATh MPHOIMKEHHBIE BBIYMCICHUS, MPaBUIIa OKPYTJIEHUS, MPUKUIKY U OICHKY
pe3ynbTaTa BIUUCICHHUIA;
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cBOOOJTHO ONEepUpOBaTh MOHSATHEM: CTENEHb C IIENBIM II0Ka3aTesieM, HCIOJIb30BaTh
NOAXOISAIIYI0 (OpMY 3aIUCH ACUCTBUTEIBHBIX YHCEN JJIS PEIICHUS MPAKTHYECKHX 3a/1ad U
IIpE/ICTaBICHUSI TaHHBIX;

cBOOOJTHO OTIEPHPOBATH OHATHEM: apU(PMETHIECKII KOPEHb HATYPAJIbHOW CTEICHH;

cBOOOJTHO OTIEPHPOBATH MOHSATHEM: CTETICHB C PAIMOHAIBHBIM ITOKA3aTeleM;

cBOOOJTHO OMEpUPOBATh MOHATHAMHU: JorapudM dYHCa, JECATHYHBIE W HATypalbHbIC
norapupMmsl;

cBOOOJTHO ONEpUPOBATh MOHATHSIMHU: CHHYC, KOCHHYC, TAaHT€HC, KOTAaHT'€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATH MOHITUSIMU: APKCUHYC, APKKOCHHYC M apKTaHI'€HC YHCJIOBOTO apryMeHTa.

VYpaBHEHHUS 1 HEPABEHCTBA:!

CBOOOJHO  OMEpUpOBaTh  MOHATHSAMH:  TOXKIECTBO, ypaBHEHHE, HEPAaBEHCTBO,
PaBHOCHJIbHBIE YPAaBHEHUS U YPaBHEHUSI-CIIEACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

MPUMEHATh PA3JIMYHBIE METOJbl PELIEHHUS PALMOHAIBHBIX WU JIPOOHO-paIlMOHATbHBIX
YpaBHEHUM, IPUMEHSATh METOJ1 UHTEPBAJIOB JUIsl pEIICHNs HEPABEHCTB;

CBOOOJHO OINEPUPOBATH MOHATUSMHU: MHOTOUYIEH OT OJHOM NMepeMEHHON, MHOTOYIEH C
uenbIMi - KodhGUIUMEeHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSTh JeJeHHe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, Teopemy be3y u Teopemy Buera nis pemenus 3aaay;

CBOOOJHO OINEpUpPOBaTh MOHATHSMM: CHUCTEMa JIMHEMHBIX YpaBHEHMH, MaTpula,
ONPEACIUTENb, MATPUILIBI 2 X2 WU €ro TEOMETPUYECKHM CMBICI, HCIOJIb30BaTh CBOWMCTBA
omnpenenuTenst 2 X 2 s BbIYMCICHUS €ro 3HaY€HUs, MPUMEHSTh ONpPEeAeTUTeNN JUIsl pelieHus
CHCTEMBbl JMHEWHBIX YpaBHEHHH, MOJEIUPOBaTh pEallbHble CUTYallUHd C IOMOULIbIO CHCTEMbI
JUHEWHBIX YpaBHEHWH, HCCIeAOBaTh IOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpull H
olpenenuTeNnell, MHTEpIPEeTUPOBATh MOJIyYEHHBIH pe3ybTar;

WCIIOJIb30BaTh CBOMCTBA ICUCTBUI C KOPHSIMH JIJIsl IPe0Opa30BaHUs BEIPAKCHUIA;

BBIMIOJIHATh  NPEOOpa30BaHMsl YUCIOBBIX BBIPAKEHUH, COJAEpXKALIMX CTEHEHU C
palMOHAIBHBIM IIOKA3aTeNEM;

UCIOJb30BaTh CBOMCTBa JlorapupmMoB JUisl  mIpeoOpa3oBaHUs  JIOrapuPpMUUECKUX
BBIPAKCHUI;

CBOOOJTHO ~ ONEpUpPOBaTH  MOHATHSMHU:  HMppalMOHAlbHbIE,  IOKa3aTeJbHbIE U
norapu(MUYECKUEe YpaBHEHUS, HAXOAUTh UX PELICHUs C ITOMOIIbIO PAaBHOCUJIBHBIX MEPEX0J0B
WIH OCYILLECTBIISAS IPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE  TpPUrOHOMETpuuyeckue (opMyasl s IpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAKEHUII;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, IPUMEHSATh
Heo0Xx0AuMble (POPMYIIbI ISl PELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpPaBHEHUI;

MOJICIUPOBATh peajibHbIE CUTyallUd Ha S3bIKE aireOpbl, COCTABJIATH BbIPAXKEHUS,
YpaBHEHMs, HEpaBEHCTBA II0 YCIOBHUIO 3a/laud, MCCIEI0BaTh IOCTPOCHHbIE MOJENIU C
HCIOJIb30BAHUEM alllapara ajareopsl.

OyHKIUHN U TpadUKu:

CcBOOOJIHO ONEepUpoOBaTh MOHATHAMM: (QYHKIMS, CHOCOOBI 3a7aHus (PyHKUIMH, B3aUMHO
oOparHble (QYHKIMM, KOMMO3ULMSA (yHKUMH, rpaduK (QYHKIUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3oBaHus TpapuKOB (PYHKIMIA;

cBOOOJIHO ONepUpoBaTh MOHATHSAMHU: 00JACTh ONpEAETCHHUS M MHOXKECTBO 3HAUEHHI
GbyHKIMY, HYIU QYHKIUHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA,;

CcBOOOJIHO ONEpHpPOBaTh MOHATUSAMH: UYETHBIE M HEUYETHBIE (DYHKUUHU, MEPUOJUUECKUE
(GyHKUIMH, TPOMEXYTKM MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl ¥ MUHMMYMbI (DyHKIMH,
HauOoJIbIlIee U HauMEHbIIee 3HaYeHne (YHKLIUU Ha TPOMEKYTKE;
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cBOOOJTHO OTEPUPOBATH TMOHATUSAMH: CTENEHHass (DYHKIHS C HAaTypaJbHBIM U LEJIbIM
nokaszateneM, rpaduk creneHHON (yHKUMU C HATYpalIbHBIM M LENIbIM IOKa3zaTeseM, rpaduk
KOPHS N-O# CTETeH! KaK (yHKIIUN OOpaTHOM CTENECHU C HaTypaJbHBIM IIOKa3aTeIeM;

OTIEPHPOBATh TOHATUSAMH: JIMHEWHAs, KBaJpaTW4yHas M JpOOHO-IMHEiHas (yHKIuH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIE0BAHIE U TIOCTPOCHUE UX IPa(uKoB;

cBOOOJTHO OTIEpUPOBATh MOHATHAMU: IMOKa3aTeIbHAs W JorapupmMudeckas GpyHKIUH, HX
CBO¥CTBA ¥ IpaMKu, UCIOIH30BATh UX T'PApUKH IS PEIICHHUS yPaBHEHUH;

cBOOOJTHO ONEpUPOBATh MOHSATHSAMH: TPHUTOHOMETPHYECKAsT OKPYKHOCTB, OIpEEeIICHUE
TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apryMEeHTa;

HCIO0JIb30BaTh Ipaduku (PyHKIUN A UCCIIEIOBAHUS MPOILIECCOB M 3aBUCHMOCTEW IpH
pElIeHNUH 3a/a4 U3 JPYrux y4eOHBbIX MPEeIMETOB U PEabHOW KW3HHU, BbIpaxaTb (opMyiaamMu
3aBHUCHUMOCTHU MEX]ly BEJTMUYNHAMU;

Hauana matemaTn4eckoro aHanusa:

CBOOOJHO OINEpUPOBATH MOHATUAMU: apUPMETHUECKass U TeOMEeTpUUecKas IMporpeccus,
0eCKOHEYHO yObIBaroIlasi reOMETpUYEcKasi MPOrpeccusi, JUHEHHBIA U 3KCIIOHEHIIMAIBHBIN POCT,
(dbopMyIa CII0KHBIX MPOIIEHTOB, UMETh MIPECTABICHUE O KOHCTAHTE;

HCIO0JIb30BATh MIPOIPECCUU JIJIsl PELICHMsI pealIbHBIX 3aj[au MPUKIaJHOTO XapaKTepa;

CBOOOJHO  OMEpHpPOBaTh MOHATUSIMH: MOCIEAOBATEIbHOCTb, CIIOCOOBI  3aJaHUA
MOCJIEI0BATENbHOCTENH, MOHOTOHHBIE U OTPaHMYEHHbBIE [TOCIIEIOBATENILHOCTH, TOHUMATh OCHOBBI
3apO’KJICHUS] MaTEMAaTUYECKOT0 aHajIn3a Kak aHain3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEpUPOBaTh MOHATUSMU: HEMPEPbIBHbIE (YHKIMHU, TOUKH pa3pbiBa rpaduxa
(dbyHKIIMH, aCUMIOTOTHI rpadrka GyHKIINH;

CBOOOJHO ONEpUPOBaTh MOHATHEM: (DYHKIUS, HENpephIBHAs HA OTpe3Ke, MPUMEHSTh
CBOMCTBA HEMPEPHIBHBIX QYHKITUN TSl pEeIICHUS 3a/1a4;

CBOOOJHO OIEpUpoBaTh MOHATHSIMHU: TMepBas W BTOpas MPOU3BOJAHBIE (YHKIUH,
KacarenbHas K Tpaduky QyHKIUH;

BBIYUCIIATh IPOU3BOJHBIE CYMMBbI, IPOU3BEIEHUs, YAaCTHOIO M KOMIO3ULUHU JIBYX
(GyHKIMI, 3HATh IPOU3BOIHBIEC 3JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BAaTh TEOMETPUYECKU M (U3UYECKUH CMBICIT MPOU3BOJHOM MJIsi pelleHus
3a/ay.

MHoOXecTBa U JIOTHKA:

CBOOOHO ONEpPUPOBATH MOHATHUAMU: MHOKECTBO, OTIEpallMy HaJl MHOKECTBAMHU ;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmnapar Jijisl ONUCAaHUs PeajbHbIX MIPOLIECCOB
U SIBIICHUM, IPH PEIICHUH 3324 U3 IPYTUX Y4eOHBIX TPEIMETOB;

CBOOOJHO OMNEpUPOBaATh MOHATUAMU: OIPEAEICHHE, TEOpPeMa, YpaBHEHHE-CIIEICTBUE,
CBOMCTBO MAaTeMaTH4YeCKOro OObEKTa, JI0Ka3aTelbCTBO, PABHOCHIBHBIE YpaBHEHHS U
HEpaBEHCTBA.

K konuy ooyuenus ¢ 11 knacce obyuarowuiica noayyum cieoyloujue npeomenttule
pe3yibmamol N0 OMOEIbHLIM MeMaM padoueil npozpammuvl y4ednoz2o0 Kypca «Anzeopa u
HAYaNaQ MamemMamuuecKo20 aHaIu3a»:

UYucna v BEIYMCICHUS:

CBOOOJITHO OMNEpPUPOBATh TOHATHSAMU: HATypalbHOE WU 1I€JI0€ YHCIO0, MHOXKECTBa
HaTypaJbHbBIX U LEJBIX YHCEN, UCIOJIb30BaTh MpU3HaKU JenuMoctu nenbix yucen, HOJ u HOK
HaTypaJbHbIX YHCEJ IS PELIeHUs 3aj1a4, IPUMEHATh anroput™ EBkinuaa;

cBOOOJTHO OTIEPHPOBATH MOHATHEM OCTATKa MO MOJYIIIO, 3alIMChIBATh HATYpajIbHbBIE YUCIIA
B Pa3JINYHBIX MO3UIMOHHBIX CUCTEMaX CUMCICHHUS,

cBOOOJIHO OIMEPUPOBATH MOHATUSAMHU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
quce, NMPeICTaBIIATh KOMIUIEKCHbIE YHCTIa B alreOpandeckoil M1 TpUroHoMeTpudeckoil dopme,
BBITOJIHATH apu(METUYECKHE OTepaliy ¢ HUMHU M H300paXkaTh Ha KOOPIUHATHON TIOCKOCTH.
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YpaBHEHHUs U HEPABEHCTBA:!

cBOOOJTHO ~ OMEpUPOBATH  MOHATHUAMHU:  HMPpPALOHAIBHBIC,  IOKa3aTelbHbIE |
norapuMUYECKUE HEPAaBEHCTBA, HAXOJUTh MX pEIIEHHS C IOMOMIBI0O PAaBHOCHIIBHBIX
MIEPEX0JI0B;

OCYIIECTBIISITH OTOOP KOPHEH MpH pelIeHUN TPUTOHOMETPHUECKOTO YPAaBHEHUS;

CcBOOOJTHO OIEpUPOBATh MOHATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IMPHUMEHSTH
HE00X0AUMbIe (POPMYITBI JUTS PEIICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPHUYECKIX HEPABEHCTB;

cBOOOJTHO OTIEPHPOBATH NOHSATUSMH: CUCTEMAa U COBOKYITHOCTh YPaBHEHHI 1 HEPaBEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-CIICJICTBHS, HAXOIUTh PEIICHUSI CUCTEMBI U COBOKYITHOCTEH
palMoOHANBHBIX, HMPPANMOHAIBHBIX, TI0KA3aTENFHBIX M JIOTAPU(PMHYECKHX ypPaBHEHUH U
HEPaBEHCTB;

pemaTh pauoHANbHBIC, HWpPpAIMOHAIBHBIE, II0KA3aTeNbHBIE, JIOTApU(PMUYECKHE U
TPUTOHOMETPHUYECKUE YPAaBHEHHS U HEPABEHCTBA, COACPIKAIIIE MOTYTH U TapaMETPHI;

MPUMEHATh Tpadudeckue METOABI sl pEelieHHs] YpaBHEHHH W HEPaBEHCTB, a TaKXKe
3a/1a4 ¢ mapaMmeTpamu;

MOJICIUPOBATh pealibHbIE CUTYallud Ha S3bIKE aureOpbl, COCTABIIATH BBIPAKCHUS,
YpaBHEHHsI, HEPAaBEHCTBA M HMX CHUCTEMBI 10 YCJIOBHIO 3aJayd, WCCIEIO0BaTh MOCTPOCHHEIE
MOJIENU C UCTIOJIb30BAHMEM aIfmapara ainreOpbl, HHTEPIPETUPOBATH MOTYUYEHHBIN pe3ylbTar.

OyHKIMU U TpadUKU:

CTPOHTH TPadUKH KOMITO3UINH (PYHKIHH C MOMOIIBIO 3JIEMEHTAPHOTO HCCIICAOBAHUS H
CBOMCTB KOMITO3ULIMU ABYX (DYHKIIMIA;

CTpPOUTh TE€OMETpUYEeCKHe 00pa3bl ypaBHEHHMM M HEpPaBEHCTB Ha KOOPAUHATHOMN
MJI0CKOCTH;

CBOOOJTHO OTIEPUPOBATH OHATUAMU: TPAPUKHA TPUTOHOMETPHUIECCKUX (PYHKITHIA;

MPUMEHATh PYHKUIUHU I MOJAETUPOBAHUS U UCCIEIOBAHUS pPeaTbHBIX MPOILIECCOB.

Havana maTematuueckoro aHanusza:

WCIIOJIb30BAaTh MPOU3BOJHYIO JJIsi HCCleAoBaHUA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEe U HAaUMEHbIlIee 3HaYeHHS (PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

HCI0JIb30BaTh MPOU3BOIHYIO Ul HAXOXKICHHSI HAUIYYIIEro PElIeHUs B MPHUKIAIHBIX, B
TOM YHCJIE COLUATbHO-DKOHOMUYECKHUX, 3aJadax, JJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3a1aHHOTO GOopMYJI0i Ui rpaduKoM;

CBOOOJHO OMNEpUpOBaTh MOHATUSAMH: TepBOOOpa3Hasi, OMNPENCIEHHBII HWHTErpail,
HaXOJUTh MEPBOOOpa3HbIE JIEMEHTAPHBIX (DYHKUMNA M BBIYUCIATH HMHTErpan mo Qopmyne
Hrrotona—JleiiOnmiia;

HaXOJUTh IUIOMAAN MIIOCKUX (GUTYp U 00BEMBI TEN C MMOMOIIBIO0 HHTETpaia;

MMETh TpEACTaBICHHE O MATEeMAaTUYECKOM MOJICIUPOBAHHHM HAa MPHUMEPE COCTABIICHUS
g depeHnanbHbIX YpaBHEHHIH;

peuarh MpUKIaIHbIe 3aa4i, B TOM YHCIIE COLUAIBHO-PKOHOMUYECKOTO U (PU3MUECKOTO
XapakTepa, CpeICTBaMHU MaTeMaTUYECKOTO aHAIM3A.

Pabouas nporpamma y4e0Horo kypca «I'eomerpus».

IlosicHuTeIbHAA 3aMUCKA.

l'eomerpus sBnseTcs OAHMM U3 0a30BBIX KYpPCOB Ha YpPOBHE CpETHEro 0OIIero
o0Opa3oBaHus, TaK Kak 00eCreunBaeT BO3MOKHOCTh U3YUEHUS JUCHIHUIIINH €CTeCTBEHHO -HAYYHOU
HAMpPaBJICHHOCTH U MPEIMETOB TYMaHUTAPHOTO LKKJA. Jlornyeckoe MeleHue, GpopmMupyeMoe
MIpU U3YYCHUH OOYUYaIOIUMUCS TMOHSITUWHBIX OCHOB T€OMETPHUH, MPHU JT0KA3ATEIHCTBE TEOPEM U
IIOCTPOEHUH LEMOYKH JIOTUYECKUX YTBEPKACHUN MIPU PELIEHUHA T€OMETPUUECKUX 3a7a4, YMEHUE
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BBIJIBUTaTh M OIPOBEPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIOJIB3YIOTCS MpPU PELIEHUM 3a/1ad
€CTECTBEHHO-HAYYHOTO LIUKJIA, B YACTHOCTH (PU3MYECKUX 3a/1aU.

Llens ocBoeHust nmporpaMmbl yueOHoro kypca «l'eomerpusi» Ha yriayOn€HHOM YpOBHE —
pa3BUTHE WHIUBHUAYAIBHBIX CIIOCOOHOCTEW OOYYAlOMIMXCS TpPU H3YYEHUH TEOMETPHH, KaK
COCTaBIISIIONIEH mMpenMeTHol ob6mactn «MaremaTnka W WHPOpPMATHKa» dYepe3 obecreueHue
BO3MOKHOCTH NPHOOPETEHUS] M UCIOJIB30BaHUS Oojee TITyOOKMX TreOMETPUYECKHX 3HAHUN U
NEeWCTBUH, CHENM(UIHBIX TE€OMETPUH, U HEOOXOAWMBIX ISl YCIEHIHOTO MPO(eCCHOHATBHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIb30BAaHHEM MaTEMaTHKH.

[lpuopureTHbIMM  3afadyaMu  Kypca T'€OMETpUHM Ha  YIIyON€HHOM  ypOBHE,
pacIIUpSIOUIMMU U YCUJIMBAIOIIUMHU Kypc 6a30BOr0 ypOBHS, SBJISIOTCS:

paciiupeHue TMpeACTaBICHUS O TEeOMETPUM KaK 4YacTH MHPOBOW KyJAbTYphl U
(hopMHpOBaHKME OCO3HAHUS B3aUMOCBSI3U T€OMETPUU C OKPYXKAIOIIUM MUPOM;

(¢hopMHpOBaHHE NPEJICTABICHUS O MPOCTPAHCTBEHHBIX (Urypax Kak O BaKHEHIIMX
MaTeMaTHYEeCKUX MOJENAX, IO3BOJSIOUIMX ONMCBHIBATH M  M3y4aTh pa3HbIe SBJICHUS
OKpYXKaIoILEro MHpa, 3HaHHE NOHATHHHOrO ammapara mno pasneny «CrepeomMeTpus» y4eOHOro
Kypca reoOMeTpuH;

(hopMHpOBaHHE YMEHHMSI BIa/I€Th OCHOBHBIMU MOHITUSIMH O MPOCTPAHCTBEHHBIX (PUTypax
U UX OCHOBHBIMH CBOWMCTBaMH, 3HAHUE TeOpeM, (HOpPMyT M yMEHHE HUX NPUMEHATb, YMEHUs
JI0Ka3bIBaTh TEOPEMBI M HAXOUTh HECTAHIAPTHBIE CIIOCOOBI PEIICHUS 3a/1aY;

(¢bopMHpoBaHHE yMEHHUS paclo3HaBaTh Ha uepTekaxX, MOJENSIX U B pEaIbHOM MHpE
MHOTOTPaHHUKH U TeJa BPAILlEHHs, KOHCTPYHPOBATh T€OMETPUUYECKUE MO/IEINH;

¢dopMupoBaHME€  TNOHMMAHUS  BO3MOYKHOCTU  aKCHOMAaTHYECKOTO  MOCTPOEHUS
MaTeMaTU4YeCKUX Teopui, (pOopMHUpPOBaHHE MOHMMAHUS POJIM AKCMOMATHKH TPU MPOBEICHUU
paccyXJIeHUI;

(dbopMupOBaHHE yYMEHHS BJIAJETh METOJAMHU J0Ka3aTeIbCTB M AJTOPUTMOB pEIIEHUs,
YMEHUS MX MPUMEHSATh, IPOBOJUTH [JOKA3aTElbHbIE pPACCYXKIEHUS B XOJE pELICHUA
CTEpEOMETPUYECKUX 3aJad M 3a7ad C [PAKTUYECKUM CcoJiepkKaHueM, (OpMUPOBaHHE
IPEJCTAaBICHUs O HEOOXOAMMOCTH JI0Ka3aTeIbCTB IpU OOOCHOBAaHMM MAaTE€MaTUYECKUX
YTBEP)KJICHUH U POJIM aKCMOMATHKH B IPOBEAECHUU IEIYKTUBHBIX PACCYXKIECHUM;

pa3sBUTHE U COBEPLICHCTBOBAHME HHTEIUIEKTYalbHbIX M TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs, IO3HABATEIbHOM aKTUBHOCTH, HCCIIEAOBATEIbCKUX YMEHUH, KPUTHYHOCTH
MBIIIUIEHUS], UHTEpeca K U3y4EHHUI0 T€OMETPUH;

¢dopmupoBaHue (PYHKIMOHAJIBHOW TI'PaMOTHOCTH, PEJIEBAHTHOW I'€OMETPUM: YMEHMS
pacrio3HaBaTh IPOSIBJICHUS T€OMETPUUECKUX IOHATHH, OOBEKTOB M 3aKOHOMEpPHOCTEH B
peabHbIX KU3HEHHBIX CUTYALMsX U MPU U3YYEHUH JAPYTUX y4eOHBIX NMPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, MOJEIMPOBAHMs PpEaJbHBIX CUTYyalluil, HCCIeIOBaHUA
MIOCTPOEHHBIX MOJIeJIel, HHTepIPETalliy NOJYyYEHHBIX pPe3yIbTaTOB.

OCHOBHBIMU COJIepKaTeIbHBIMU JIMHUSAMHU ydeOHoro kypca «['eomerpus» B 10-11
Kkiaaccax sBisorcsa: «lIpsMble M IUIOCKOCTHM B HpOCTpaHCTBe», «MHoOrorpaHHuku», «Tena
BpallleHUsD», «BEKTOPBI 1 KOOPAUHATHI B IPOCTPAHCTBEY, «/{BHKEHHS B IPOCTPAHCTBEY.

CoopmynupoBannoe B PI'OC COO TpeboBaHHE «yMeTh ONEPUPOBATH MOHATHSAMMY,
peNeBaHTHBIX F€OMETpUHU Ha YriayOonéHHOM ypoBHe oOydeHus B 10—11 kiaccax, OTHOCHUTCS KO
BCEM COJIepXKaTeIbHBIM JIMHUSAM Yy4eOHOro Kypca, a (OpMHpPOBAHHE JIOTMYECKMX YMEHUH
pacripeniesisieTcsi He TOJbKO IO COJIepXKaTedbHbIM JIMHUSM, HO W MO TojaM oOOy4eHHs.
Conepxxanne 00Opa3oBaHUs, COOTBETCTBYIOLEE IPEAMETHBIM  pe3yiabTaTaM  OCBOCHHS
denepanbHOl paboyel MporpaMMbl, pacipeAeaEHHbIM M0 ToaM 00y4eHHs, CTPYKTYPHUPOBAHO
TaKUM 00pa3oM, 4YTOOBl KO BCEM OCHOBHBIM, NPHHIMIIHAIBLHBIM BOIpOCaM OOydarolmuecs
oOpamanuch HEOJHOKPATHO, YTO TO3BOJIIET OPraHM30BaTh OBJAJEHHE TI'E€OMETPHUYECKUMHU
MOHATUSAMH M HaBBIKAMHU IIOCIIEOBATENBHO W TOCTYNATEIbHO, C COONIOJICHHMEM MpPUHIIHUIA
NPEEMCTBEHHOCTH, a HOBBIE€ 3HAHMUA BKIIOYaTh B OOIIyI0O CHCTEMY TI'€OMETPUYECKHX
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MPECTaBICHUN OOYUYaIOMIMUXCs, paciupsist U yriayomnss e€, oopa3ys MpOYHbIE MHOXKECTBEHHBIE
CBSI3U.

[epexoxa K U3y4EHUIO TEOMETPHH Ha YIITYOJIEHHOM YPOBHE TIO3BOJISET:

co3mate ycnoBus ans guddepeHuuanuu 00ydeHHUs, MOCTPOCHHS HWHAUBUIAYaTbHBIX
o0pa3oBaTeNbHBIX ~ TPOrpaMM,  OOECNeYHTh  YIIIyOJIEHHOE  W3y4eHHEe  TI'eOMETpUH
KaK cocTaBJstomel yaeOHoro npeamera «MaremaTukay;

MOJATOTOBUTH OO0YYAIOUINXCS K MPOJODKEHHIO U3YYEeHUSI MaTeMaTHKH ¢ Y4€TOM BhIOOpa
Oymymieit mpodeccuu, odecrieunBas MPEEMCTBEHHOCTh MEXAY OOmUM U MpodecCHoHATEHBIM
oOpa3oBaHUEM.

OO6mee uynciao 4acoB i M3ydeHHs yueOHOro kypca «l'eomeTpus» Ha yriiyOJIEHHOM
ypoBHe — 204 4gaca: B 10 kiacce — 102 gaca (3 gaca B Hezento), B 11 kimacce — 102 gaca (3 gaca B
HEJIEINIO).

Conepxanue o0ydyenus B 10 kiacce.

[IpsimbIe ¥ IIIOCKOCTH B TPOCTPAHCTBE.

OcHOBHBIE IOHATHUSA cTepeOMeTpUH. Touka, mpsiMasi, III0CKOCTh, MPOCTPaHCTBO. [loHATHE
00 aKkCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: AKCHOMBI CTEPEOMETPHH U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosnoxeHne npsMbIX B MPOCTPAHCTBE: MEPECEKAIOUIUECs, TapAJIJIEIbHbIE U
cKpenuBaromuecs npsamele. [IpuzHaku ckpemuBaromuxcs npsamseix. [lapamiensHOCTs NPSMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE: MapaUIeNIbHBIE MPSIMbIE B IPOCTPAHCTBE, MApaUIEIBHOCTh TPEX
NpsAMBIX, MAapaJUIEIbHOCTh NOPSIMOM M IIOCKOCTH. [lapamnensHoe W LEHTpalbHOE
IIPOEKTUPOBaHME, U300paxkeHne Guryp. OCHOBHBIE CBOWCTBA MapajuI€IbHOTO MPOEKTUPOBAHMSL.
N3obpaxenne ¢uryp B mapawieJbHON MPOEKIUH. YTIBI C COHANIPABICHHBIMA CTOPOHAMH, yrOJI
MEXAY IPSIMBIMHA B IPOCTpaHCTBE. llapamienpHOCTh MIIOCKOCTEH: MapajulebHbIE INIOCKOCTH,
CBOMCTBA MapaJlIeIbHBIX MIO0CKOCTeH. [IpocTeiimue nmpocTpancTBeHHBIE (GUTYPHI Ha TIJIOCKOCTH:
TETPadp, NapauIeIECIUIE], TIOCTPOCHNE CCUCHU M.

[lepneHIUKYIApHOCTh MPSAMOM UM INIOCKOCTH: IEPHEHIMKYJISIPHBIC IPSMBIE B
IIPOCTPAHCTBE, INPAMBIE MApPAJUICIbHBIE W IEPHECHIUKYISAPHBIE K IUIOCKOCTH, IIPHU3HAK
NEPHEHIUKYIIPHOCTH IPSIMOW M IUIOCKOCTH, TeopemMa O MpsIMOW NEepHEeHAUKYIIPHON
m10ckocTy. OpTOroHaNbHOE NPOEKTUPOBAaHKE. [IepNEeHANKYNAp M HAKIIOHHBIE: PACCTOSHUE OT
TOYKH /10 IJIOCKOCTH, PACCTOSTHHE OT IPSAMOMN /10 IUIOCKOCTH, NMPOEKLUs (PUIyphl HA IUIOCKOCTb.
[lepneHIMKYJIIPHOCTD IUIOCKOCTEM: MIPU3HAK MEPIEHANKYISIPHOCTH ABYX IIIOCKOcTel. Teopema
0 TPEX NEePIECHIUKYJIIIpax.

VYriuel B NpPOCTPAHCTBE: YroJd MEXIAYy HpPsIMOM M IUIOCKOCTBIO, JBYTPaHHBIM Yroi,
JIMHENHBIN yroJl JBYTPaHHOrO yria. TpéXrpaHHbIM U MHOrOrpaHHble yribl. CBOMCTBA IJIOCKHX
YIJ10B MHOTOrpaHHoro yria. CBONCTBA IUIOCKMX M JBYTPaHHBIX YIJIOB TPEXIPAHHOIO YIJa.
Teopembl KOCUHYCOB ¥ CUHYCOB JUIsl TPEXITPAHHOTO YIJIa.

MHOTOrpaHHUKH.

Bunael MHOrorpaHHuUKOB, pa3BEpTka MHororpaHHuka. [Ipusma: n-yrosibHas npusma,
npsiMas ¥ HaKJIOHHAs MpHU3Mbl, OOKOBas M TOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen,
IPSMOYTOJIbHBIA MapajuleJienunes] W ero cBoicTBa. KpaTdaiie NIyTM Ha IOBEPXHOCTH
MHororpanHuka. Teopema Oiinepa. IIpoctpanctBenHas teopema Iludaropa. IMupamuma: n-
yroJjibHasi NUpaMuia, MpaBUiIbHas U yceu€HHas nupamubel. CBoiicTBa pédep 1 OOKOBBIX rpaHei
IIpaBWIbHOM nupamubl. IIpaBuinbHBIE MHOTOTpaHHUKHU: INpaBWIbHAS NpHU3Ma M IPaBUIIbHAS
NUpaMuja, MpaBUIbHAs TPEYroJibHas MUPaMUAa U MPaBUIIbHBIN TeTpasap, KyO. [IpencraBinenue
0 NpaBUJIBHBIX MHOTOTPAHHUKAX: OKTa’Ap, NOACKadIp U UKOCAdIpP.

Brruncnenue 3n1eMeHTOB MHOTOTpaHHUKOB: p&Opa, nuaroHanu, yribl. [lnomans 6okoBoi
MIOBEPXHOCTH M TOJHOW NOBEPXHOCTU NPSAMOM MNPHU3MBI, IUIOLAAb OCHOBAHMM, TeOpema o
OOKOBOW TMOBEPXHOCTH NpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTHU
MIpaBUWJIBHON IIUPaMUbI, TEOPEMA O IUIOLIAAN YCEUEHHOM MUPaMUIbI.
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CummeTpusi B IPOCTPAHCTBE. DJIEMEHThl CUMMETPHUHM MPaBUIBHBIX MHOTOTPAHHUKOB.
CummeTpusi B TMpaBUJIBHOM MHOTOTPaHHUKE: CUMMETpHUsSl MapajulelieluIe/ia, CUMMETpUs
MPaBUIbHBIX MPHU3M, CAMMETPHUS NPABUILHON MHUPAMUIBI.

BekTopbl 1 KOOpAWMHATEI B IPOCTPAHCTBE.

[ToHsiTHA: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JMHA HEHYJIEBOIO BEKTOPA,
BEKTOPBl KOJUIMHEAPHBIE, COHAMNPABJICHHBIE W MPOTUBOIOJIOXKHO HAIPABICHHBIE BEKTOPHI.
PaBenctBo BekTOpOB. JIEHCTBUSI C BEKTOpAaMH: CJIOKEHUE M BBIYMTAHUE BEKTOPOB, CymMMa
HECKOJIbKUX BEKTOPOB, YMHOXEHHE BeKTopa Ha 4ucio. CBOWCTBA CJIOXKEHUS BEKTOPOB.
CpoiicTBa yMHOXEHHS BekTopa Ha uwucno. [loHsTHe KomIulaHapHble BekTopbl. [lpu3nax
KOMIUTAHAPHOCTH TPEX BeKTOpoB. [IpaBuiio napaimenenunena. Teopema o pa3ioKeHUH BEKTOPa
o TpéM HEKOMIUIAaHApHBIM BeKkTOpaM. IIpsMoyroisibHasi cucremMa KOOpPJIMHAT B MPOCTPAHCTBE.
Koopaunatsl Bektopa. CBsizb MEXIy KOOpAWHATAMHU BEKTOpPA M KOOPJAMHATAMH TOYEK. YTOJ
MeXy BekTopamu. CKalsspHOE MPOU3BEACHIE BEKTOPOB.

Conepxanue o0yuyenus B 11 kiacce.

Tena Bpamenus.

TloustTus: MUIMHAPHUYECKasd TIMOBEPXHOCTb, KOHHYECKasd IMOBECPXHOCTD, C(l)epI/I‘IeCKaﬂ
MOBEPXHOCTh, OOpasyrolue mnoBepxHocTed. Tenma BpamieHHs: LMIUHAP, KOHYC, YCEUEHHBIH
KoHYC, chepa, map. BzaumHoe pacnonoxenne cepsl U TIIOCKOCTH, KacaTelbHasl TUIOCKOCTh K
cdepe. M300pakeHne Ten BpalleHus Ha TUIOCKOCTH. Pa3BEépTka mumuHapa u koHyca. CuMmeTpust
cdepsl 1 mapa.

O6béM. OcHoOBHBIE cBolicTBa 00BEMOB Ten. Teopema 00 00BEME TPAMOYTOJBHOTO
napajuiefienunena U ciaenctBus u3 He€. OO0bEM MpsAMOM M HAKIOHHOW MPHU3MBI, HUIMHIPA,
nupamMuabl 1 konyca. O6bEM 11apa U mapoBOro CETMEHTA.

KoMOunauu Tten BpaiieHuss U MHOrOrpaHHUKOB. [Ipu3ma, BhucaHHas B LWJIMHID,
omucaHHas okoJio IuHApa. [lepeceuenne cdeprl u mapa ¢ miockocteio. Kacanue mapa u
cdepsl IockocThio. [loHATHE MHOTOTpaHHKKA, OTTMCAHHOTO 0KOJIO c(hephl, cephl, BIMCAHHOH B
MHOTOTPAaHHUK WJIH TEJIO BpalllEHUSI.

[Tnomanas MOBEpXHOCTH IMIJIMHAPA, KOHyca, Iuomans cdepol u e€ yacteir. [lomodue B
npoctpanctBe. OtTHomieHne O0OBEMOB, IUIOIIAJACH MOBEPXHOCTEH MOJOOHBIX  (QUTYP.
[IpeoOpazoBanue momodus, romoTeTHs. PemeHue 3amad Ha IJIOCKOCTH C HCIOJIB30BAHHEM
CTEepEOMETPUYECKUX METOJIOB.

[locTpoenune cedyeHWii MHOTOTPAaHHHKOB W TeNl BpAILEHUS: CEUEHHUS IMIMHIpA
(mapannenbHO W MEPHEHAMKYISPHO OCH), CEUYEHHMsS KOHyca (MapajielbHO€ OCHOBAaHUIO U
MPOXOJIAlIee Yepe3 BEpIINHY), CEUEHHUs IIapa, METOJbl MMOCTPOCHHS CEYCHHUIl: METOJ CIEOB,
METO/1 BHYTPEHHETO POEKTUPOBAHUS, METO/] IIEPEHOCA CEKYILEeH MII0CKOCTH.

BekTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE.

BekTtopsl B mpoctpanctse. Onepaiuu HaJ BeKTopaMu. BekTopHoe yMHOKEHHE BEKTOPOB.
CpoiicTBa BEKTOpHOro yMHOXkeHHs. [IpsmoyronbpHas cucreMa KOOPAMHAT B IPOCTPAHCTBE.
Koopaunatsl Bekropa. Pa3noxkenue Bektopa no 6azucy. KoopiuHaTHO-BEKTOPHBII MeTON MpH
peleHNH TeOMETPUUECKUX 3aj1ay.

JIBuKEeHHS B IPOCTPAHCTBE.

JBuxenuss mpoctpancTtBa. OtoOpaxenus. [IBwkeHus W paBeHCTBO Quryp. OOmue
CBOWMCTBa JABW)XKEHUU. BuIbl ABIKEHUN: MapallIeNbHbI MEPEeHOC, IEeHTpalbHas CHUMMETPHS,
3epKaJIbHasi CHMMETpPHS, IOBOPOT BOKpYr mpsiMoil. IIpeoOpazoBanust nogobus. [Ipsmas u cdepa
Olinepa.

IIpenmeTHbIe pe3yabTaThl 10 OTAEIbHBIM TeMaM Y4eOHOro kypca «I'eomeTpusi».
K xonuy 10 knacca odyuarowuiica nayuumces:
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cBOOOJTHO OIEpUPOBATH OCHOBHBIMH IMOHATUSIMH CTEPEOMETPUU IPHU PEHICHUU 3ajad |
IIPOBEJICHUU MaTEMAaTUUYECKUX PACCYKICHUM;

MPUMEHSTh AKCUOMBI CTEPEOMETPUU U CIIEJICTBUS U3 HUX IIPU PELIEHUH N€OMETPUUECKUX
3azay;

KJaccu(UIMpoBaTh B3aMMHOE PACIIOJIOKEHUE MPSMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, IPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;

cBOOOJTHO OIEPUPOBATH MOHITUSAMH, CBSA3aHHBIMH C YIJaMH B TPOCTPAHCTBE: MEXKIY
MPSIMBIMU B IIPOCTPAHCTBE, MEX Y IPSIMOM U IJIOCKOCTBIO;

cBOOOJTHO OTIEPHPOBATH TOHATHUSIMH, CBSI3aHHBIMH C MHOTOTpaHHUKAMU;

CBOOOJHO pacno3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHHKOB (IIpU3Ma, NUPaMUJA,
MPSIMOYTOJIbHBIN Napajuienenunesn, Kyo);

KJIacCU(HUITMPOBATH MHOTOTPAHHUKH, BRIOWpasi OCHOBAHUS IS KJIacCU(PHUKAINU;

CBOOOJHO OIEpPUPOBATh TMOHATUSAMHU, CBS3aHHBIMM C CEUYEHHEM MHOTOI'PaHHUKOB
IJI0CKOCTBIO;

BBINIOJIHATH MapajljielIbHOE, EHTPAJIBbHOE U OPTOrOHAJIBHOE MPOEKTHpPOBaHHE (UTYp Ha
IJI0CKOCTB, BBIMIOJIHATH N300pakeHUs PUTyp Ha MIOCKOCTH;

CTPOUTH CEUEHUSI MHOTOTPAHHHMKOB PAa3IUYHBIMH METOJAaMH, BBIIOJHATH (BBIHOCHBIE)
IJIOCKHE YEPTEX MU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;

BBIYHMCIATh  IUIOIIAAM  [OBEPXHOCTEW  MHOTOTPAaHHUKOB  (IpHU3Ma, NUpaMuIa),
reOMETPUYECKUX TeJl C MPUMEHEHHEM (pOopMyII;

CBOOOJHO OINEpPUPOBaTh MOHATHSAMHU: CHMMETpPUS B NPOCTPAHCTBE, LEHTP, OCb U
IUIOCKOCTh CUMMETPHH, LIEHTP, OCh U MJIOCKOCTh CUMMETPUU QUTYPBI;

CBOOOJIHO ONEPUPOBATH MOHATHAMM, COOTBETCTBYIOIIMMHU BEKTOpaM M KOOpAMHATaM B
IIPOCTPAHCTBE;

BBITOJIHATH ACHCTBHS HaJl BEKTOpaMH;

pemaTh 3aJayd Ha J0Ka3aTeJbCTBO MaTeMaTHMYeCKMX OTHOIIEHUH U HaXoXKIeHUe
reOMETPUYECKUX BEJIMUNH, IPUMEHSS U3BECTHBIE METOBI IIPU PEIIEHUN MaTeMaTUYeCKHUX 3a/1a4
MOBBIIIEHHOTO U BBICOKOT'O YPOBHS CJIOKHOCTH;

IPUMEHATh MPOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3a/1aY;

U3BJIEKaTh, IPE0OPa30BbIBATh U MHTEPIPETUPOBATh UH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMEeTPUYECKUX (PUrypax, MpeICTaBICHHYIO Ha YepTexKaxX U pUCYHKAX;

IPUMEHSATH MOJIy4YCHHbIE 3HAHUS Ha MPAKTUKE: CPAaBHUBATh U aHAJIU3UPOBATh peabHbIE
CUTYalluu, NPUMEHATh HM3YYEHHbIE IOHATHS B IPOLIECCE IMOMCKA DPELICHUs MaTeMaTH4eCKU
c(OpMyJIMPOBaHHONW MPOOJIEMBl, MOJIEIUPOBATh peabHblE CUTyallMd Ha sI3bIKE T'€OMETPHHU,
HCCIIeIOBaTh MOCTPOEHHBIE MOJIENH C HCHOJIb30BAaHUEM I€OMETPUYECKHX MOHSATHH U Teopem,
anmapara anreopsl, perarh NPaKTHUYECKUE 3aa4H, CBA3aHHBIE C HAXOXKAEHUEM F€OMEeTPUUYECKUX
BEJIMYUH;

UMETb IMPEJICTaBICHHUsI 00 OCHOBHBIX 3Talax pa3BUTHUS F€OMETPUHU KaK COCTaBHOM 4acTu
¢byHIaMeHTa pa3BUTHUS TEXHOJIOTUH.

[IpenmeTHble pe3ysbTaThl O OTJAEIBHBIM TEMaM Y4eOHOTo Kypca «l eoMeTpus».

K xonuy 11 knacca odyuarowjuiica nayuumces:

CBOOOJIHO OMNEpUPOBaTh MOHATUSAMM, CBSI3aHHBIMU C IMJIMHAPHUYECKOM, KOHMYECKOH U
cepruecKoil MOBEPXHOCTIMHU, OOBACHATH CIIOCOOBI MOJTyYEHHUS

OTIEPHPOBATH TMOHATUSAMH, CBS3aHHBIMHM C TEJIaMU BpAlEHHs: LHUIMHIPOM, KOHYCOM,
cdepoii u mapom;

pacrio3HaBaTh Tejla BpalleHHs (LWIMHIP, KOHYC, cdepa U map) U OOBSACHATH CIOCOOBI
MOJIyYEHHUs TeJl BPALLCHHUS;

KJ1accu(UIMPOBATh B3aUMHOE PACIIOJIOKEHHE Cephl U TIIOCKOCTH;
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BBIYHCIISATh BEIUYHMHBI DJIEMEHTOB MHOTOTPAHHUKOB W TN BpalIeHUS, OOBEMBI U
IJIOIIAIA TOBEPXHOCTEH MHOTOIPAaHHUKOB U TEN BpALICHUS, TEOMETPUYECKUX Tel ¢
MpUMEHEeHUEeM QopmyI;

CBOOOJHO ONEPHUPOBATH MOHITHSIMH, CBS3aHHBIMA C KOMOHWHAIMSMH TEJl BPAIICHHS U
MHOTOTPAaHHUKOB: MHOTOTPAaHHUK, BIIMCAHHBIM B cepy W ONUCAHHBIA OKOJIO cheprl, chepa,
BMHUCAHHAsi B MHOTOT'PAHHUK UJIM TEJIO BPAILICHHUS;

BBIYHCIISATE COOTHOIICHUS MEXKIY IUIOIIAIIMHU MOBEPXHOCTEH M 00BEMAMH TOIOOHBIX
TEN;

n300paxaTh u3ydacMmble (UTYPHI, BBHITOTHATH (BBIHOCHBIC) IUIOCKHE YEPTEKU U3
PUCYHKOB TPOCTBIX OOBEMHBIX (UTYp: BHJ CBEPXYy, COOKY, CHHU3Y, CTPOUTH CEUYCHHS TEI
BpalleHUs;

W3BJIEKATh, UHTEPIIPETHUPOBATH U MPEOOpPa30BbIBaTh MH(POPMAIIHNIO O TTPOCTPAHCTBEHHBIX
reOMETpUUECKUX (PUrypax, MpeICTaBICHHYIO Ha YEPTEKAX U PUCYHKAX;

CBOOO/IHO OTIEPUPOBATH TIOHITHEM BEKTOP B IPOCTPAHCTBE;

BBITIOJTHATH OTIEPAllU HAJl BEKTOPaMU;

3a/1aBaTh TUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CHUCTEME KOOPIMHAT;

pemaTrh TEOMETPUYECKHME 3a/ladyd  Ha BBIYHCICHHE YIJIOB MEXIY TMPSMBIMH H
MJIOCKOCTSIMU, BBIYMCIICHUE PACCTOSIHUMA OT TOYKH JIO0 TJIOCKOCTH, B IIEJIOM, Ha NMPUMEHEHHE
BEKTOPHO-KOOPJIMHATHOTO METO/Ia MPHU PEIICHUH,

CBOOOJIHO OTIEPUPOBATH MOHSATHUSAMHU, CBSI3aHHBIMHU C JBMKEHHUEM B MPOCTPAHCTBE, 3HATH
CBOICTBA JIBI>KEHUN;

BBITIOJIHATh M300paKeHHs] MHOTOTPAHHUKOM M TeN BpallleHUs MpU NapauieIbHOM
MEePEeHOCEe, EHTPATbHOU CUMMETPHUH, 3€PKAJTbHOM CUMMETPHUH, MPU MOBOPOTE BOKPYT MPSMOM,
npeoOpa3oBaHus MOT00US;

CTPOUTH CEYEHUSI MHOTOTPAHHUKOB U TEJ BPAIleHUs: CEYSHUsI IMIMHApa (MapayiebHO U
MEPIEeHIUKYIIAPHO OCH), CEUEHHUs1 KOHyca (TMapasulebHO€ OCHOBAHMIO M TPOXOJAIIEE uepe3
BEpIINHY), CEUCHUS 11apa;

WCIIOJIb30BaTh METOJbl TOCTPOEHUS CEUYEHMI: METOJ CJIEA0B, METOJI BHYTPEHHETO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIIEeH MIIOCKOCTH;

JOKa3bIBaTh FT€OMETPUYECKHUE YTBEPKIACHMUS,

MPUMEHSITh TeoMeTpuueckue (akThl JUIsl pelIeHUs CTePeOMETPUUYECKUX —3ajad,
MIPEIOIAraloIMX HECKOJIbKO I1aroB PElIeHMs], €CIM YCIOBHS MPUMEHEHUS 3a/laHbl B SIBHOU U
HEesSIBHOU (opme;

pemath 3aJauyd Ha J0Ka3aTelbCTBO MaTEMaTHYECKUX OTHOLICHHH U HaxOXICHUE
reOMETPUYECKUX BEJINYMH;

MPUMEHSTH MPOTPAMMHBIE CPEJCTBA M AJNEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMbI MpPU
PEIICHUH CTEPEOMETPUIECKUX 33/1a4;

MIPUMEHSTH MOJIY4YCHHbIC 3HAHUS Ha MPAKTUKE: CPAaBHUBATh, aHAIM3UPOBATh U OLIEHUBAThH
pealibHbIE CUTYalluH, IPUMEHSITh U3Y4YEeHHBIE MOHATHUS, TEOPEMbI, CBOWCTBA B MPOIECCE MOUCKA
pElIeHns MaTeMaTH4ecku CPOPMYITHUPOBAHHON MPOOIEMBI, MOAEIHPOBATh PeaTbHbIE CUTYAIIUU
Ha A3bIKE€ T€OMETPHUHU, UCCIEAOBATh MOCTPOCHHBIE MOJIENH C MCIOJb30BaHUEM T'€OMETPUUYECKUX
MOHATHM M TeopeM, ammapara aireOpbl, peliaTth MNpaKTHYeCKHe 3aJaud, CBsS3aHHBIE C
HAX0XJICHUEM T'€OMETPHUUECKUX BEIINYMH;

MMETh TIPEJCTaBICHUs 00 OCHOBHBIX 3Tamax pa3BUTHSA T€OMETPUM KaK COCTaBHOW YacTH
(dbyHIaMeHTa pa3BUTHS TEXHOJOTHI.

Pabouast nporpamMmma y4e0HOro kypca «BeposiTHOCTb M CTATHCTHKA).

IHosicHuTeEJLHAA 3alIUCKA.
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VYuebublii kypc «BepoATHOCTP H CTaTUCTHKa» YriayOJEHHOTO YPOBHSA SIBISETCS
MPOJIOJDKEHHEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOTO Kypca yriyOn€HHOTo ypOBHS Ha YpOBHE
cpeaHero ooOmero oOpa3oBaHMs. YUeOHBIM Kypc TmpenHasHaueH i (OPMUPOBAHHA Y
00yJaronuXxcss CTaTUCTUYECCKOW KYJIBTYPhl WM TIOHHMMAaHHUS POJU TEOPHH BEPOSTHOCTEH Kak
MaTeMaTHYE€CKOTO MHCTPYMEHTA JJIsi U3YUCHHUs CIIYYalHBIX COOBITHUM, BEJIMYMH M IPOLIECCOB.
[Ipu m3ydeHnn Kypca oOOTamaroTcsl MPEACTaBICHUsT 00YJalOIIMXCsl 0 METOJaxX HCCIICAOBAaHUS
W3MEHYMBOTO MHpPA, Pa3BUBACTCS NMOHUMAHUE 3HAYUMOCTH M OOIIHOCTH MaTEMaTUYECKUX
METO/I0OB TO3HaHMSI KaK HEOThEMJIEMON YacTH COBPEMEHHOIO €CTECTBEHHO-HAYyYHOIO
MHUPOBO33PEHHUS.

Conepxkanre yueOHOTO Kypca HalpaBlIeHO Ha 3aKpervieHWe 3HAHWM, MOJIYYeHHBIX MpHU
M3Y4YEHHUH Kypca Ha ypOBHE OCHOBHOIO oO1Iero oOpa3oBaHusi, U Ha pa3BUTHUE MPEJICTABICHUN O
CITyJailHBIX BEJIMYMHAX M B3aUMOCBS3SIX MEXIYy HUMHU HA BaXHBIX MPUMEPaAX, CIOXKEThl KOTOPBIX
MOYEpPIHYTHl U3 OKpYXarouiero Mmupa. B pesynprate y oOydaromuxcs J0HKHO cOPMUPOBATHCS
MpeACTaBIeHUE O Haubojee YHNOTPEOUTEIbHBIX U OOIMMX MAaTeMaTHUYECKHX MOJIEISIX,
WCTIONIb3YEMBIX JJII  OMHUCAHUS AHTPOMOMETPUUECKUX U JAeMorpaduyecKux BEIHYMH,
MOTPEIIHOCTE B pa3MyHble poJa U3MEPEHMSX, JUIMTENIBHOCTH 0€30TKa3HOM paldoThl
TEXHUYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBIEHUH M TpOILIECCOB B OOIIECTBE.
VY4eOHbIi Kypc sBIAETCS 0a30i JJIT OCBOCHHSI BEPOSTHOCTHO-CTATHCTHYECKHUX METOJIOB,
HEOOXOMMBIX CTEIHATNCTaM HE TOJIBKO WHKEHEPHBIX CIEIMATIBHOCTEH, HO TAaK)Ke COIMATIbHBIX
U TICUXOJIOTUYECKHX, MOCKOJIbKY COBpPEMEHHbIE OOIIECTBEHHbIE HAYKH B 3HAYUTEILHOW Mepe
WCIOJIb3YIOT amnmapar aHaiu3a OoJbIIMX JaHHBIX. lleHTpanbHyl0 dYacTh ydeOHOro Kypca
3aHUMaeT OOCYKJICHHE 3aKoHa OOJbIIMX Yucenl — (YHIaMEHTAIBHOTO 3aKOHA MPHUPOIBI,
HMMEIOIIEro MaTeMaTUYecKyto (opMaIn3auio.

B cooTBeTcTBUM € yKa3zaHHBIMH LIEJISIMU B CTPYKType yueOHOro Kypca «BeposTHOCTh U
CTaTUCTHKa» Ha YrIyOJEHHOM YpPOBHE BBIJIENIEHBI OCHOBHBIE COJEpXKaTelbHbIE JIHMHHUU:
«Ciyuaiinpie COOBITHS M BEPOSITHOCTU» M «CITydaitHbIe BEJIMUYMHBI M 3aKOH OOJIBIITUX YHCEID».

[ToMHUMO OCHOBHBIX JIMHMH B Y4€OHBIH KypC BKIIFOUEHBI 3JIEMEHTHI TEOpUU rpadoB H
TEOPUH MHOKECTB, HEOOXOAUMBIE JJISl TIOJHOLIEHHOTO OCBOEHUSI MaTepuaia JaHHOTO y4eOHOTo
Kypca U CMEXHBIX MaTeMaTHUYECKIX y4EOHBIX KYypPCOB.

Copepxanne nuHuM «CrydaifHble COOBITHSI U BEPOSTHOCTH» CIYKUT OCHOBOM st
dbopMHpOBaHMS TPEJCTABICHUH O paclpeleleHUH BEPOSTHOCTEH MEXAY 3HAYCHUSIMU
CllydallHbIX BeJIMYMH. BaxkHyl0 4acThb B 93TO#l cOJlep>KaTeNbHON JMHHM 3aHUMAeT H3ydCHHE
reOMETPUYECKOr0 M OMHOMHAIBHOTO paclpeieseHuil U 3HAKOMCTBO C HMX HENpPEephIBHBIMU
aHaJIOTaMU — MOKa3aTeNbHBIM U HOPMaJIbHBIM PaclpeieICHUSIMH.

Tembl, cBsi3aHHBIE C HEMPEPBHIBHBIMU CIYYalHBIMU BEIUYMHAMU U paclpeieieHUs MU,
aKIEHTUPYIOT BHHMaHHE OOy4aloluIuXcsi Ha OMHCAHMM U W3YYCHUU CIIydalHBIX SIBICHUN C
MOMOIIBI0 HETpepbIBHBIX (YHKIUI. OCHOBHOE BHHMMAaHHE YIEIsIeTCS IMOKa3aTelIbHOMY H
HOPMAaJIbHOMY Paclpe/IeICHUSM.

B yueGHOM Kypce mpemycMaTpuBaeTcsi O3HAKOMHUTEIBHOE H3YUYEHHUE CBS3H MEXKIY
CIydallHBIMHU BEIMYMHAMH M OMUCAHUE 3TOH CBSI3M C MOMOIIBIO KOd(PPHUIIMEHTa KOPPENSIUU U
€ro BBIOOPOYHOTO aHajora. OTH DSJEMEHTHl COJEp)KaHUs pa3BUBAIOT TeMy «Jluarpammel
pacceuBaHHs», W3YYCHHYIO Ha YpOBHE OCHOBHOTO 00I1ero oOpa3oBaHHs, U BO MHOTOM
OTIMPAIOTCS Ha CBE/ICHUS U3 KYpCOB alreOpbl U TEOMETPHUHU.

Emé onuH snemMeHT cojepkaHusi, KOTOPBIM Mmpejaraercsi Ha 03HaKOMUTEIBHOM YPOBHE
— TIOCTIEI0BATEHHOCTh CITy4ailHBIX HE3aBUCHUMBIX COOBITHI, HACTYTAIOIINX B €AMHHUILY BPEMEHH.
O3HakoMJIeHHE C paclpeielieHHeM BEpOSITHOCTEH KOJIMYECTBA TaKUX COOBITHI HOCHUT
Pa3BHUBAIOIINIA XapaKTep U SBISETCS aKTyalbHBIM JUIsI OyIyIIUX aOUTYypUEHTOB, MOCTYMAOIIUX
Ha Yy4eOHbIE CIEIUATbHOCTH, CBSI3aHHBIE C OOIIECTBEHHBIMH HAyKaMH, IICHUXOJIOTHEH U
yIIPaBJICHUEM.
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OO1ee 9ncIo 4acoB, PEKOMEHIOBAaHHBIX [Tl H3YYCHHS YIeOHOTO Kypca «BeposTHOCTh u
CTaTHCTHKA» Ha YriyoJeHHOM ypoBHE — 68 "acoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11
kiacce — 34 yaca (1 yac B Hezemno)

Conepxanue o0ydyenus B 10 kiacce.

I'pad, cBs3HBIM Tpad, myTn B rpade: nukibl U nend. CTeneHp (BaJCHTHOCTH) BEPIIUHEI.
I'padsr Ha mmockocTu. JlepeBssi.

CriydaiiHple SKCIIEPHUMEHTHI (OTBITHI) W CITydaiiHbIe COOBITHS. DiIeMEHTapHBIE COOBITHS
(ucxonsr). BeposTHOCTH ciny4ailHOTO COOBITHS. BIIM30CTH YacCTOTHI M BEPOSITHOCTH COOBITHH.
CrnyyaiiHble ONIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMH.

Omneparuu Hajg COOBITHSIMU: TIEpeceueHre, 00beAMHEHUE, TPOTHUBOMOIOKHBIE COOBITHS.
Huarpammsl Ditiepa. @opmysa CI0KEHHUS BEPOSITHOCTEH.

VYcnoBHas BEpOSITHOCTh. Y MHOKEHHE BEPOSITHOCTEN. [[epeBO CilydallHOTO 3KCIIEPUMEHTA.
®dopmyna noaHo# BeposTHocTH. Dopmyna baiteca. HezaBucumeblie coObITHS.

bunapHbIii ciyyaiiHbli ONBIT (MCIBITAHUE), YCIIEX U Heyaada. HezaBucuMble HCTIBITaHUS.
Cepusi He3aBUCHMBIX HCHBITAaHUN a0 mepBoro ycrnexa. [lepecranoBku u daxropuan. Hucno
couetanuil. Tpeyroapauk Ilackans. @opmysna Ounoma HeroToHa.

Cepust He3aBUCHMBIX ucnblTaHuil  bepuymnu. CnywaiiHelii  BBIOOp W3  KOHEYHOU
COBOKYITHOCTH.

CnyuaiiHass BenuuuHa. Pacrnipenenenue BeposiTHOcTeil. [[narpamMmma pacnpeneneHus.
Onepanum  Haj ciaydyallHbIMM BeIWYMHAMHW. buHapHas cioywaiiHas BenwuuHa. [Ipumepst
pacrpeiesIeHuil, B TOM 4HCiIe FeOMETPUUECKOEe U OMHOMUANIBHOE.

Conep:xanue o0yuenus B 11 kiacce.

CoBMeCTHOE paclpelieieHue JIBYX CIIy4allHbIX BeIW4YMH. HeszaBucHMBIE CllydailHbIe
BEJINYMHBI.

MareMaTtnueckoe OXHUIaHUE CIIY9alHOW BeMWuuHbl (pacnpenenenus). [Ipumepsr
MPUMEHEHHUs] MaTeMaTUYeCKOTO OXHUJaHus (cTpaxoBaHue, JoTepes). MaremaTudeckoe
OXKMJIaHWE OWHAPHOW CIIydalHOW BEJIWYWHBI. MaTeMaTH4ecKoe OKHJIaHME CYMMBI CIIy9alHBIX
BETMYMH. MaTemMaTuueckoe 0XKuIaHue TeOMETPUYECKOTo U OMHOMUAIBHOTO paclpeieIeHH.

Jluciepcusi W CTaHAAPTHOE OTKJIOHEHHUE CIIydalHOW BeNMWYMHBI (pacrpenesieHus ).
Jucniepcusi OMHApHOW ClydyalHOW BEIWYUHBL. MaTeMaTHYecKoe OXHUIaHUE TPOU3BEACHHUS W
JUCIIEPCHUsl CYMMbI HE3aBHCUMBIX CITydalHbIX BeJIMYMH. [{ucniepcus U cTaHIapTHOE OTKIOHEHUE
OMHOMHUANBHOTO pacmpeneneHusd. Jucnepcus W CTaHIAPTHOE OTKJIOHEHHE T'€OMETPUYECKOTO
pacrpeneneHus.

HepasencrBo YeOwimméBa. Teopema YebObiméBa. Teopema bepnymnu. 3akoH Oo0JbIINX
yrcen. BpibopouHslii MeTon wuccienoBaHuii. BwiGopounbie xapaktepuctuku. OlieHHBaHUE
BEPOSITHOCTH COOBITHUS 10 BHIOOPOUHBIM JaHHBIM. [IpoBepka mpoCTEUIINX TUIIOTE3 C MOMOUIBIO
M3YUYEHHBIX pacipeieeHu.

HenpepsiBHbie ciydaiinble BenuuuHbl. [Ipumepsl. DyHKIMA TUIOTHOCTH BEPOSITHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpelesieHue W €ro CBOMCTBA. 3aJaud, NPUBOISALIME K
MOKa3aTeIbHOMY pacHpeieNeHnI0. 3alayu, MPUBOALIIME K HOPMAIBHOMY PACIpPEIEIICHUIO.
OyHKIMS TJIOTHOCTH BEPOSITHOCTH TOKa3aTeNbHOTO pachpefeneHus, (yHKIUS IJIOTHOCTH
BEPOSATHOCTH HOpPMaJbHOro pacnpeneneHus. OyHKIMS MIOTHOCTH M CBOMCTBA HOPMaJbHOTO
pacrnpeneneHus.

[TocnenoBaTenbHOCTh OJMHOYHBIX HE3aBUCHUMBIX COOBITHH. 3amaud, TPUBOISIINE K
pacnpenenenuto [Iyaccona.

KoBapuamuss nByx ciy4ailHpiXx BenuduH. KodphUIMEHT NUHEHHOW KOPPESIIHIHL.
CoBMecTHBIC HAOMIOJCHHS IBYX BEIMUYMH. BeIOOpoUHBIi KOd(hduiimeHT koppensuuu. Paznudne
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MEXK/y JMHEHHOM CBSA3bI0 M NPUYMHHO-CIICICTBEHHOHN CBs3bI0. JIMHENHas perpeccus, METO.
HaVMEHBIINX KBaJIpaTOB.

IIpenmeTrHble pe3yJibTaThl 0 OTACJABHBIM TeMaM y4eOHOro Kypca «BepositHoCTb U
CTATHCTHKAY.

K xonuy 10 knacca odyuarowuiica nayyumcesa:

cBOOOTHO ONEpUPOBATh MOHATHIMU: Tpad, MIOCKUl rpad, CBsI3HBIN rpad, MyTh B rpade,
LeNb, LUK, JEPEBO, CTEIIEHb BEPIINHBI, AEPEBO CIYYalHOIO SKCIIEPUMEHTA;

cBOOOJTHO OTEPHPOBATH TOHATHAMH: CIyYaHBIH OSKCIIEPUMEHT (OMBIT), CIy4aiiHOE
coObITHE, AJIEMEHTapHOE CilydyailHOe COOBbITHE (dJIEMEHTapHbI HMCXOJ) CIy4yailHOTro OIBITa,
HaXOJUTh BEPOSITHOCTU COOBITHI B OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHAMU;

HaxoJUTh U (POPMYTUPOBATH COOBITHA: MEepeceYeHre, O0ObEAMHEHUE NTaHHBIX COOBITHH,
coObITHE, TPOTHBOIOJIOKHOE JaHHOMY, MCIIOJNb30BaTh IUarpaMMmbl Oiliepa, KOOPAMHATHYIO
NpsIMYyI0 JJIs pelIeHHs 3ajad, I0Jb30BaThCsl (OPMYNION CIOXKEHUS BEPOSITHOCTEH s
BEPOSITHOCTEH JIBYX U TPEX CIy4ailHbIX COOBITUI;

OTepUpOBaTh TMOHATUSMU: YCIOBHAs BEPOSATHOCTb, YMHOXXEHHE BEPOATHOCTEM,
HE3aBHCHMBbIE COOBITHS, IEPEBO CIYYalHOTO IKCIEPUMEHTa, HAaXOJUTh BEPOSITHOCTH COOBITUH C
MOMOIIBIO0 TIPaBUJIa YMHOXKEHUS, epeBa CIy4ailHOTO ONBITA, UCIOJIb30BATH (POPMYINY MOJIHOM
BeposATHOCTH, dopmyny baiteca nmpu pemeHnn 3amad, ONpeaesaTh HE3aBUCUMOCTb COOBITUM TTO
(dbopmyIie U 0 OpraHU3aUH CIy4ailHOTO SKCIIEPUMEHTA;

MPUMEHATh H3Yy4YE€HHblE KOMOHMHATOpHbIE (OPMYNBI JUIsI TEPEYUCICHUS DIEMEHTOB
MHOKECTB, JJIEMEHTAapHBIX COOBITUH CIIydalHOTO OIbITa, pEIIeHHUs 3aJad [0 TEOpUHU
BEPOSITHOCTEM;

CBOOOJTHO OMIEPUPOBATH MOHITHIMU: OWHAPHBIN CIIYYalHBIA OMBIT (MCIIBITAHUE), YCIIEX U
HeyJaya, He3aBHCHMBbIC HCIBITAHMS, CEpUsl MCIBITAHUN, HAXOJIUTh BEPOATHOCTH COOBITHIA: B
CEpPHUM HUCNBITAHUK J0 MEPBOrO yCIeXa, B CEPUU UCIBITAHUN bepHyuH, B OnbITE, CBA3aHHOM CO
CITyJaitHBIM BBIOOPOM M3 KOHEYHOU COBOKYITHOCTH;

CBOOOJHO  OMEpUpOBaTh  MOHATHSIMM:  CiIydaiiHas  BeJIMYMHA, paclpeiescHue
BEpOSITHOCTEH, AuarpaMma pacrpeneieHusi, OuHapHasi cilydaiiHas BeJIMYMHA, T€OMETPUUYECKOE,
OMHOMUATBHOE paclpeeiCHHeE.

[IpenMerHbie pe3yabTaThl MO OTAEIBHBIM TeMaM YyueOHOTro Kypca «BepositHOCTh U
CTaTUCTUKAY.

K konuyy 11 knacca odyuarwowuiica nayyumcs:

ONIEPUPOBATH MOHATHUSMH: COBMECTHOE pACIPEICIICHUE [BYX CJIy4YalHbIX BEJIUYHH,
MCII0JIb30BaTh TAOIUILy COBMECTHOTO paclpeeNieHus ABYX CIy4yalHbIX BEIMYUH JJISl BBIACTICHUS
pacnpeneneHus Kax/101 BEIMYUHBI, ONIPEIETICHUs HE3aBUCUMOCTH CIIyYaiiHbIX BEJIUYMH;

CBOOOJHO OINEPUPOBATh MOHATHEM MaTEMaTHUYECKOTO OXUAAHUS CIydailHON BETUYHHBI
(pactpenenenus), MPUMEHSATh CBOMCTBA MAaTEMaTHYECKOTO OKUIAHHUS IPH PEIICHUU 3ajad,
BBIYHCIISATH MATEMATUYECKOE 0KHUIaHuEe OMHOMHAIILHOTO M TEOMETPUUECKOT0 paclpeieIeHH I,

CcBOOOJIHO ONEpPUPOBATH MOHATUAMU: TUCIEPCHs, CTAHIAPTHOE OTKIOHEHHE CIy4alHOM
BEJIMYUHBI, TMPUMEHITh CBOICTBAa JIUCHEPCHM CIydyallHOW BeIMUYUHBI (pacmpeaeieHus) npu
pELIeHUH 3a/ay, BBIYUCIATH IUCHEPCHUI0O M CTAaHIAPTHOE OTKIOHEHHE TIE€OMETPUYECKOTO U
OMHOMMATIBHOTO paclpeaeIeHnl;

BBIUMCIIATH BBIOOPOYHBIE XapaKTEPUCTHKH 10 JaHHOW BBIOOpKE M OIICHUBATh
XapaKTepUCTUKU T'eHEpPaIbHOW COBOKYIMHOCTH JAHHBIX IO BBIOOPOUYHBIM XapaKTEPHCTUKAM.
O1neHnBaTh BEPOSTHOCTH COOBITUH M TPOBEPATH NPOCTEHIINE CTATUCTUYECKUE THUIIOTE3HI,
II0JIb3YSICh U3YUYEHHBIMU PACIPENEICHUSIMH.
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